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Jlopozcue peoama!

llo3opasnsem e6ac c ywacmuem 6 pecuonaibHom smane Bcepoccutickoii oaumnuaosl

WKONbHUKO8 no ouonocuu! Omeeyasn nHa 60NpoCcvl U 6bINOJIHAA 3a0aHuﬂ, He cneuume, maxK Kak

omeemul He 6ce20a 0Ye8UOHbL U mpe6yi0m NPUMEHEHUA He MOJIbKO buono2uyecKux 3HGHLH:L HO U

odwetl dpyouyuU, 102uKy U Meopuecko2o nooxooa. Ycnexa Bam 6 pabome!

Yacts 1. Bam npearatorcs ciieyroiirne TeCTOBbIE 3aaHusl, TpeOyIolIe BbIoopa JIUIIb

TOJILKO OJJHOI'0 OTBETA U3 YCTHIPCX BO3MOXKHBIX. MakcuManbHOE KOJIUYECTBO 6aJIJIOB, KOTOpPOC

MoxHO Habpate — 40 (mo 1 Gamny 3a KakJ0e BBIIIOJTHEHOE TECTOBOE 3ajaHue). MHnekc oTsera,

KOTOprﬁ BBI cOUTETE HAanOoJIee MOJHBIM U IMPpaBUJIbHLIM, 3alIMIIXUTC B MAaTPULIC OTBCTOB.

1.

IIpoxapuoTHbIE KJIETKH, KAK MPAaBWJI0, 3HAYUTEIbHO MeHbIIIE JYKAPUOTHBIX.
CumnTaercs, 4T0 10CTHYb 00JBIINX PA3MEPOB UM CJIOKHO, IOTOMY YTO IIPH 3TOM
00beM KJIeTKH YBeJINYNBACTCH 3HAYNTEIbHO ObICTpee, 4eM e€ moBepXHocThb. OaHa u3
NPUYMH, 10 KOTOPOii COOTHOLIEHHE 00beMa K MOBEPXHOCTH MOKET OrPAHUYNBATH
POCT NPOKAPHOT, 3aKJIHYAETCH B TOM, YTO:

a) OOJIBIIMHCTBO pUOOCOM MPOKAPHOT CBSI3aHO C MEMOPAHOM, TO3TOMY CKOPOCTh CHHTE3a
OCIIKOB HAIIPSIMYIO 3aBUCHT OT ILJIOMIA/IH MOBEPXHOCTHU KIIETKH, a OOJIBIION 00BeM
3arpyasseT ux aupdysuro

0) hbepmenThl, yuacTBytomue B cuaTe3e AT® B X0/1€ ObIXaHUS, HAXOIATCS B KJICTOYHON
MeMOpaHe, MOATOMY MPOKAPHOTHI ¢ BEHICOKMM COOTHOIIIEHHEM 00bEMa K TOBEPXHOCTH
HCIBITBLIBAIN OB HOCTOSHHBIN HegocTaToK AT

B) MaJIeHbKasl IJIOMIAb IIOBEPXHOCTH B CPABHEHHH ¢ 00BEMOM OTpaHUYMBAET TEIIOOTAAYY,
MO3TOMY MPOKAPUOTHI C BBICOKUM COOTHOIIEHHEM 00beMa K TOBEPXHOCTH UCTIBITHIBAIN OBl
MOCTOSIHHBIN MEPErpeB

r) hbepmenTsl, yuactByromniue B cuHtese AT® B xoae cydbcrpaTHoro ochopuinrpoBaHus,
HaxoJATCs B KJIETOUHON MeMOpaHe, Mo3TOMY OakTepus ¢ O0IbIITUM 00bEMOM, HO
MaJICHbKOM IJIOIIA/IbI0 TIOBEPXHOCTH, UCTIBIThIBAIA ObI OCTOSIHHBIN HefgocTaTok AT®

PaccmoTpuTe cxemy, WIIOCTPUPYIOIIYIO IPOBeeHHE OKPAIIMBAHUSA
MHMKPOCKONMYECKOro npenapara mno I'pamy -
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Yro npousoiaeT ¢ OKpalIMBaHHeM 0AKTepHii, ecJIH MPOBECTH UX 00PadOTKY CIMPTOM
€ caMoro HavaJja (mocjae10BaTejJbHOCTh 00padoTkm 3-1-2-4)?

a) Bce KIIETKU OyayT (hroJIeTOBBIC

0) Bce KJIeTKU OyAyT KpacHbIE

B) HUYETO

I') KJIETKA HOPMaJIbHO HE OKPACSATCS.

Bce 3anacHble BeliecTBa B IPOKAPMOTHOM KJIETKe HAXOAATCH B XUMHYECKH UHEPTHOM
dopme. IT0 cocTosiHMe 0OecTIedUBaET:

a) cuHTe3 prbocoM

0) ABMKEHHE )KTYTUKOB

B) JBMYKEHUE [IUTOIIA3MBI

I') 0CMOCTa3 KJIETOYHOT'O COAEPKUMOTO.

Ha u3o0paxenun noka3an (pparMeHT 000109YKH KJIETKH BOJAOPOCIN:

a) Oypou

0) 3eseHoun

B) KpacHOM:

T') cHHe3eJIeHO! (IIMaHO0aKTepUn ).

Xaposbie Bogopocin (oraen Charophyta) oTiin4arTces 0T BBICIIMX PACTCHUH 110
TAKHM NPU3HAKAM:

a) HAJIMYMIO IBYX MEMOpaH B 000JI0UKe XJIOpPOIIIacTa;

0) CHHTE3Y LEJUTIOI03bI PO3ETOYHBIM TEPMUHATHHBIM KOMILIEKCOM;

B) )KM3HEHHOMY LIMKJIy CO CMEHOW MHOTOKJIETOYHBIX rameTo(dura u cnopodura;

T') HATHYHIO KPYITHBIX TIEPOKCHCOM.

Yes10BeK aKTHBHO MCII0JIB3YeT PACTEHUS B KadecTBe npsiHocTeil. U3 1Byp01bHOTO
PACTEeHHs MOJIY4al0T NPAHOCTD:

a) UMOUPB;

0) KapJlaMOH;

B) KOPHAH[D;

') KYpKyMy.
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Iepen caenxyronue TectoBbie BeTOK Baabsina duiopuackoro (lllicium floridanum).
Ero (uBeToK) Xapakrepusyer:

a) IICHOKAPITHBIA THHEIIEH;

0) OTCYTCTBHE OKOJIOI[BETHUKA;

B) Pa3BHUTHE €IUMHCTBEHHOTO CeMsA3auaTKa B 3aBS3H1/ TIJI0I0OHCTHKE;
') OTCYTCTBHUE aHJIPOLIES.

Kosutenxuma — Bb100pa JIMIIb NEPBUYHAS M IHHAMUYHAS MEXaHNYECKasA TKAaHb
pacTylIux U 3peJibIX OPraHoOB TPABSIHUCTBIX PACTEHU, OYTH He U3MEHSIOIUXCS B
pe3yJabTaTe BTOPUYHOI0 POCTA WU JIMIIEHHBIX ero. [Ipu 3ToM, Ka:xk/10e BHINOJIHEHOE
THII TKAHU COUTETE /151 cTedJiel M JIUCTheB IBY/10JbHbIX pacTeHnii. OnHaKo y
O/IHO/I0JILHBIX OHA MOYTH MOJHOCTHIO OTCYTCTBYET, TAK KAK Y HUX paHo ¢jopMupyercs
APYroi THII MeXaHMYECKO TKaHU - cKkiepeHxuMa. KoieHXxumy MOKHO 00HAPYKUTH
B:

a) pUIITOKIAANH UTIIULIBI,

0) COJIOMMHE TIIIEHUIIBI;

B) cTe0Jie MaTh-U-MauEXH;

T') JUCTE KYKYpY3bl.

Iepen 3anumuTe >nudurHas opxuies [eaoruna rpedenuaras (Coelogyne cristata),
npou3pacTanias B NPOXJATHbIX H BJIAXKHBIX paiioHax BOCTOYHBbIX ['MMasiaeB u
BrerHama.

CrpykKTypa, KOTOpas 0003Ha4YeHa 3HAKOM BOIIPOCa, 3TO:
a) KayJieKc;
0) YepeIoK JTUCTa;
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11.
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B) KIIyOHEITYKOBUIIA;
T') KIIyOCHb.

Ha nannoii pororpadpuu noxkazansl MeraMop(pu3npoBaHHbie KOPHU YncTsaka
Becennero (Ranunculus ficaria), koTopsie Ha3bIBaIOTCH KOPHEBHIMH IIHIIKAMH.

YKaxknTe NIPU3HAK, XapaKTePHbII 1J151 HUX:

a) UMCIOT MOJINKaMOHaJIbHOE CTPOCHHE;

0) OHOJIETHUI OpTaH;

B) COCTOSIT U3 JIBYX YaCT€H — KOPEHb U THUITOKOTHIIb;

') Ha COJTHEYHOM CBETY — 3€JICHEIOT (00pa3yoTcs XJIOPOIIACTHI).

Ha xapTuHKe moKa3aH nomnepevHblil cpe3 MesKI0y3J1usA cTe0JIs1 BLICIIEro PacTeHus.
Cynsi 0 ero CTPOEHUI0, TaHHOE PACTEHHE MOKHO OTHECTH K Ipynie:

-- CHNEPEHXUMA

R ~ XN0PEeHXHMa

0
¥
’0_0.0.0..03

1 — 1noama

— HCHnema

a) utayHossle (Lycopodiopsida);
0) xBomosie (Equisetopsida);

4
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13.
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B) OJIHOIOJIbHEIC IIBeTKOBEIE (MONocCots);
I') BbICIIKE JABY/0JIbHBIC IBeTKOBBIC (EUdiCOLS).

CprKTypr, Ceayrumue TeCTOBbIC YEPHBIMHU CTPEJIKAMHU B PAa3/IMYHLIX IBETKAX Ha
BblﬁOpa JIMIIb HUKE, MOKHO OXapPaKTEPHU30BaTh, KaK:

a) 3JIEMEHTHI OKOJIOI[BETHHKA;
0) pbUIbIIA;

B) CTAMUHO/WH;

') HEKTapHUKHU.

Ha PHUCYHKE Ka’K/T0€ BBINMMOJHEHOC PEKOHCTPYKIUA BBIMEPIIECTI0O HCKOMMAEMOI'0
pacrenusi Kaulangiophyton acantha.

coutére MopodIornyecKrue 0COGEHHOCTH MO3BOJISIIOT 3aNUIIUTE JaHHOE PacTeHne K
oTaeNYy:
a) [leuenounuku (Marchantiophyta);

5



14.

15.

16.

buo PO 2024-25, 9 knacc, Bap.1

0) Mxu (Bryophyta);
B) [InaynoGpasusie (Lycopodiophyta);
r) [TanopotaukooOpa3ueie (Pteridophyta).

Ilepen Bamu pucyHOK ¢ pe3yJibTATAMH OJHOT0 IKCIIEPUMEHTA, ONIUCAHHOIO B
yueOHuKe mo Ouosioruu 1 6-7 kiaacco B.A. Kopuarusoii.

Bri0epuTe npaBUIbHOE YTBEP:KICHUE!

a) Ha npaBoii kapTuHKe pacTeHue morudaeT u3-3a HeXBaTKu TBEPOTO cyocTpaTa; y
pacTeHusl Ha JIeBOW KapTHUHKE Iy3bIPbKU BO3yXa UMUTHUPYIOT CyOCTpaT, MOAAEpKUBasi TEM
CaMbIM KOPHM B IIPABUJIBHOM I10JIOKEHHH.

0) Ha mpaBoii kapTHHKE pacTeHHE MTOTUOACT U3-3a HEXBATKH YTIICKUCIIOTO T'a3a, KOTOPHIH
HE0OXO0IUM PaCTEHUIO JJIsl OCYIIECTBIECHUSI TEMHOBOH (a3bl POTOCHHTE3A.

B) Pacrenue cnpaBa morubaer no npuyMHE 3aMeAJICHHUS UM OCTAHOBKH pabOThI 3J1EKTPOH-
TPAHCIIOPTHOM L[ENTU MUTOXOHIPUH.

r) Ecnu npekpaTuTh MOTOK My3bIPbKOB BO3/1yXa, pacTeHUE BCKOPE MOTMOHET U3-3a
MEXaHUYECKOI0 CTPECCa, KOTOPBIM CO31aBaJICs ITy3bIpbKaMHU.

Buyuka 6a0ymku Hiopbl Ouist peminiia BbISICHUTD, BIUSIET JIM IJIMHA CBETOBOIO /THS
Ha TO, KOI/1A PACIYCTATCS MOYKH Y KOHCKOI0 KAIITAHA, PACTYLEr0 y Hee Mo OKHOM.
J1st 3TOr0 OHa KaX/a0€e YyTPO B OHO M TO Ke BpeMs MOAXOAUT K KAIUTAHY U CMOTPHUT,
PAaCnyCTHJIMCH JIM MOYKH HA HUKHUX BETBAX (10 KOTOPBIX OHA MOKET J0TAHYThCS).
Kak no-nayunomy Brbl Ob1 onucasiu ee geiicreusi?

a) 9TO SKCIEPUMEHT, IOCKOJBKY JIEBOYKA MTPOBEPSIET TUIIOTE3Y, KOTOPYIO OHA BBIIBUHYJIA.
0) D10 HabIIOZCHKE, @ HE DKCIIEPUMEHT, TOCKOJIBKY JIEBOYKA HE MPOBOTUT U3MEPEHHUS C
MTOMOIIIBIO CHEIHALHBIX TPUOOPOB (JTUHEHKA, TFOKCMETP U IIp. ).

B) DTO HKCIIEPUMEHT, TOCKOJIbKY OHA MPUXOJUT K JIEPEBY €KETHEBHO, B OJIHO U TO K€
BpEMSL.

r) DTO HaOIIO/IeHNE, @ HE SKCIIEPUMEHT, MOCKOJIBKY OJisl He MOXKET UCKITIOYUTH BIUSHUE
Ipyrux pakToOpoB, U y HEE HET KOHTPOJIBHOTO JIEPEBA, PACTYIIETO MIPH APYTON JUTHHE
CBETOBOIO JHS.

Ykaxxurte BepHOe yTBepK/AeHHe, ONUCHIBAKOIIEE CTPOCHHE KPOBEHOCHOM CHCTEMBbI
MOJLTIOCKOB:
a) Y BCeX MOJUTIOCKOB KPOBB JABMXXETCS TOIBKO IO COCYAaM.

6



17.

18.

19.

20.
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0) Y HEKOTOPBIX MOJUTIOCKOB UMEETCS JIBa U OOJIBIIE CepIel.
B) Y BCEX MOJUIIOCKOB UMEIOTCS KaOEPHBIE COCYIbI.
r) Y BCeX MOJITIOCKOB UMEETCSI TPEXKaMEPHOE CEepIIe.

N3BecTHO, YTO YeJIOBEK MOKET CJOAYKUTh U OKOHYATEILHBIM, H TPOMEKYTOYHBIM
X035IMHOM Pa3HbIM Napa3UTHYECKUM YepBsiM. BriOepuTe U3 JaHHOrO cnMcKa Tex
yepBeid, 1151 KOTOPBIX YeJI0BeK MOKET ObITh TOJIbKO OKOHYATEIbHBIM X03SIUHOM:
a) CBUHOU COJIUTEP;

0) ObIUMIA IICTICHB;

B) 9XMHOKOKK;

I') TPUXUHEILIA.

Bbi0epure, kakne mopgosiornyeckue npudHaku HE xapakrepns! 1
MHOTOLETHHKOBBIX KOJIbYAThIX YepBei:

a) HAJIMYUE TPOXO(OPHI;

0) HATMYUEe XUTUHOBOU KyTHKYJIbI,

B) HaJIMUME PECHUYHBIX LIyHaJIbLEBBIX aIapaToB;

I') HAJIM4YKE YEITIOCTHOTO armnapaTa B IVIOTKeE.

Hs KUBOTHBIX, IIOKA3aHHBIX HA CJICAYIOIIHUX PUCYHKAX, HE naunsier:

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

HexkoTopsblie ;KHBOTHBIE «BOPYIOT» CTPEKATEJbHBIC KAINCYJ/Ibl H3 TKAHEH CheJeHHBIX
KHMIIECYHOIOJIOCTHBIX, II0CJIe Yero XHIHNK COXPAHSeT CTPEeKATeJIbHbIe KAICYJIbl B
CcOOCTBEHHBIX TKAHAX H MCIOJb3YeT UX JUIf 3alIUThI. J[aHHOe siBJIeHHe Ha3bIBaeTCs
KJIENTOKHUANSA (0T rped. KAETTEW — BopoBaTh). M3 NpecHOBOAHBIX :KMBOTHBIX K
KJICNITOKHU/AUM CIIOCOOHBI NPEACTABUTEH Kiacca:

a) Kpyrmisie uepsu;

6) Pecununble uepBu;

B) PakooOpa3Hsie;

r) JIBycTBOpUAaTHIE.

7
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21. TloBeneHnue, 3anme4yaTjiéHHOE HA 1aHHOI (poTorpadumu, - 3TO:

22.

23.

24.

25.

a) crioco0 yBennueHus 3(h(HEeKTUBHOCTH HEPECTa;

0) arpeccHBHOE MOBEICHHE CAMIIOB IPU OOpbOE 32 TEPPHUTOPHIO;
B) CIOCO0O TEPMOPETYJIALINY;

T') TOBE/ICHHE, HAPABICHHOE HA OTITYTUBAHNUE XUITHUKOB.

il_ cl pl_ m§=20
1 0 1 3

3yonyro gopmyay HMeeT:
a) BOJIK; 0) kabaH; B) 600D; T) JIOCh.
HennibHbli anmapaT ycaTbIX KHTOB (KKMTOBBIH Y€») ObLJI 00pa30oBaH:

a) OpPOTOBEBIIMMH BOJIOCKaMH (BUOpHCCaMu) BEpXHEH IyObl;
0) BUIOU3MEHEHHBIMU 3y0aMu;

B) ’kaO€pHBIMU JIETIECTKAMU;

') pOrOBBIMHU BBIpOCTaMHU HEDOA.

Peunoii yrops (Anguilla anguilla), oourawmuii B CeBepHoii Amepuke u EBpone,

HEPEeCTUTCSI:

a) KaXIyI0 BECHY B PYUbsiX U BEPXOBBSIX PEK;
0) ©KEeroJIHO JIETOM B 03€pax M CTapHUIIaAX;

B) pa3 B 4-5 JIeT Ha MOPCKUX MEITKOBOIBSX;
') O/IUH pa3 B )kU3HU B CapraccoBoM MOpe.

BoJbiasi cCHHMIA CTPOUT IHE3/10:
a) Ha 3eMJIE;

0) Ha KyCTapHHKE;

B) B AyILIE;

I') Ha BEpXYIIKE KPOHBI JepeBa.

8
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26. I'TMKOKAJIHKC CBOIICTBEHEH JIJIS:
a) SHTEPOIIUTA;
0) KIETOK MEPUCTEMBI;
B) KJICTOK KOPHEBOT'O UEXJTUKA;
I') KJIETOK 3HJIOCTIepMa.

27. YKakuTe CKOJIbKO MUO(PUOPUILI HA 3TOi MuKpodoTorpadumn?

a) 1; 0)2; B) 6; r) 6osee 10.

28. Cpenu n3o0pakeHNH KOCTel, MOKA3aHHBIX HA KAPTHHKe (MacmTad He co0JII0/IeH),
BbIOEpHTE HEMAPHYIO KOCTH MO3rOBOI0 0T/eJIa Yepena 4eJ10BeKa, KOTOpPas OT/eJisieT
HOCOBYIO NOJIOCTH OT M0J10CTH Yepena. Yepe3 npoabIPsBJICHHYIO IIJIACTHHKY 3TOM
KOCTH MPOXOIAT BOJIOKHA 00OHSATEIbHOI0 HEpBa:

a) 1; 0)2; B) 3; r) 4.
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29. Kakoii npouecc (1-4) moka3aH Ha KapTHHKe?

a) MUCTTMHHU3ALINS;
0) HeUpYIIALIHS;
B) TacTPyJISINS;
r) haroruTos.

30. Kakoii opran uzoopaskeH Ha 3T0ii MUKpodoTorpapuu?

a) cpe3 oimkyna;

0) cpes r1a3a B nmapacaruTaJibHOU MJI0OCKOCTH;

B) OTOJIUT;

I') onepevHbli cpe3 TpyO KocTH B 06sacT nuadusa.

31. IIpUHATO CYUTATH, YTO BeCh KMCJIOPO] HA 3eMile HMeeT OMOTeHHOe MPOUCXOKIeHHe, TO
€CTh BO3HHMK HCKJIIOYHMTEIBHO 0/1arofaaps AesATeJbHOCTH ’KUBbIX OPraHU3MOB.
IIpumepHo 2.4 mupa et Ha3aa Ha py0exe apxesi M IPOTEPO30 KOHUEHTPALMA
KHCI0poAa B aTMoc(epe Havaa noBpiaThesi. OQHOM M3 NPUYMH «BEJIMKOI0
KHCJIOPOAHOIO0 COOBITHS> MOMKET CUMTATbCS:

a) T0CTaTOYHOE OKHCJIEHHE MOBEPXHOCTHBIX MOPOJI KUCIOPOIOM, BBIICIISABILIEMCS
IMaHOOAKTEPHUSIMH B MPEABIAYIINE SIIOXH;

0) BO3HUKHOBEHNE (POTOCHHTE3UPYIOLIUX apXel MpuMepHo 2.6 MIIpA JIET Ha3al;

B) BO3HUKHOBEHUE IIMAHOOAKTEpUil Ha pyOexe apxes U MPOTEPO30si;

T') MpUOOpPETeHNE IMAHOOAKTEPUSIMH CTIOCOOHOCTH K KUCIOPOAHOMY (OTOCHHTE3Y 2.4 MIIpA
JIET Ha3ax.



32.

33.

34.

35.
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MeToabl pagHOU30TOMHOIO IATHPOBAHUS HA CETOHS CJYKAT 30JI0THIM CTAHAAPTOM
NpH omnpeeieHUH BO3PACTA HCKOMAEeMbIX HaX010K. OTHAKO, €C/IM OKAMEHEeJI0CTh
HAXOUTCSH UCKJIIYUTETbHO B 0CA0YHOI MOPo/Ie, TaHHbII MeTO0] HEBO3MOKHO
NPUMEHUTH TAK KaK:

a) 0CaJI0YHBIC MTOPOJIBI COCTOSIT U3 MPOAYKTOB BEIBETPHUBAHHUS ITOPO]T PA3HBIX BO3PACTOB;
0) ocaJlouHbIe TOPOJIBI HE COJIEPIKAT PAIMOAKTUBHBIX H30TOIIOB;

B) B OCQJIOUHBIX ITOPOJIaX OTCYTCTBYIOT MUHEPAJIbI, 10 KOTOPBIM MOXHO TIPOBECTH
KaJIUOPOBKY;

T') B OCaJIOYHBIX MTOPOIaX MHOTO BOJBI.

N3 npeacraB/ieHHbIX HUKE CJIy4aeB caMasi 00JIbIIasi BEPOSTHOCTH HACJIETOBAHUS
PeO0eHKOM POANTEIbCKOro 3a00/ieBaHus Oy1eT HA0II01aThCA B ceMbe Y.

a) MY>X4HHBI, 60JIBHOTO reMouInel Tumna A;

0) My>xuiHBI, 601bHOTO cUHAPOMOM Jlebepa (MUTOXOHIpHANIbEHOE 3a00JIeBaHKE);

B) MY>K4YHHBI, 00JIbHOTO cuHApoMoM KnaitHdenbrepa;

T') ®KEHIIUHBI, 00JIbHOM cuHIpOoMoM [layHa.

Jst pJIyopecueHTHOr0 OKPAIIUBAHHUS KJIETOYHBIX CTPYKTYP B KJIETOUYHOH OMOJIOTHH
NPUMEHSIIOT AHTUTEJIa, CIIUTHIE ¢ GJIyopecleHTHBIMU MOJIEKYJIaMH, HHOT/Ia TAKUMH
MOJIeKYJIaMH SIBJISIIOTCA Oesikd. B kadecTBe TaKOro 6ejika Kak mNpaBUJIo
UCHOJIb3yeTcsl:

a) CBIBOPOTOYHBIN aJIbOyMMUH;

0) IUTOXPOM C¢;

B) (DMKO3PUTPHH;

T') POJIOTICHH.

11

MyxkoBucHuA03 (peneccHBHOE ayTOCOMHOE MOHOT€HHOE 3200/1eBaHie) POSBJISICTCH Y

oaHOro pedenka u3 2500. 1o 03HAYAET, YTO reTEPO3UTOTHLIX HOCUTEIEH MyTAlIMH
MYKOBHCIIH/1032 B 3TO MOMYJISIUU:

a) 0,04%;

0) 1%;

B) 2%;

r) 4%.
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36. Ha naHHOM pHCYHKe MOKa3aHbI (pOPMY.Ibl COeAUHEHHI, yYACTBYIOIIMX B MeTA001U3Me
JKMBBIX OpPraHu3MoB. M3 3TuX coeqMHEHU K IyPHHAM MOKHO OTHECTH:

NH,
- N N N N
N HN HN HN
:II\? )\\|N\> K\lN\> //1\IN\>
N" N HNTONT TN NT N 0 ﬁ N
1 2 3 4
0 ,\f 0 ;\f 0 H NH, '
HN >N HN HNTX
4]\ | ) %\JE » &]\Ji =0 )\ ) S
0“ >N N o”>N""N o“>N" N 0“ >N~ "N
| | H H H
5 6 7 8
a)lu?2;
6)2-7;
B) l ug;

r) BCC COCANHCHMA.

37. Ha uzo0paxennn npuBeaeHa gopmyJsia kpacutensi DiO, mmpoko ucmoib3yeMoro B
KJIETOUHOi Ouosiorun. [Ipu 106aBjIeHNN PACTBOPAa TAKOT0 KPACUTEJIA K )KUBBIM
KJIETKAM OH CBSI3bIBAETCS CO clenM(PuuecKHMH CTPYKTYpPaMi U OKPAIIMBAET UX.
Hcxoast U3 CTPOEHHST MOJIEKYJIbI 3TOr0 KPACUTEJIsl, MOKHO MPEIN0JI0KUTh, YTO OyaeT
Ha0J1I01aThCSsl OKPallIMBaHMeE:

(L~

GHH:}?‘ '::‘IEH-!:I'

a) MIa3MaTH4YeCKOi MEMOpaHBI;
6) THK;

B) pubocom;

T') KJIETOYHOUM CTEHKU PacTEHUH.
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38. HykJieocoMbI COCTOSIT U3 0EJIKOB-TUCTOHOB, Ha KOTOpble HaMoTaHa IHK. 'ucToHbI

39.

4aCTO MOABEPraroTCcs NOCTTPAHCIAAUMOHHBIM MOAU(UKANUAM, YTO PeryjJupyer
AKTHBHOCTH Pa6oThl reHoB. Ha npencraBiieHHOM PUCYHKe H300pakeHbl CTPYKTYPHbIE
(opmyJibl 60KOBBHIX HeNel AMUHOKHCIOTHBIX OCTATKOB MOCJIe MOAH(UKAIUIA
(MpSAMOYT0JIbHUKOM 0003HAYEH NMEeNTHIHbII 0CTOB). YYUTHIBANTE, YTO OHU B
HENTPAJbHBIX YCJIOBHIX MOIYT ObITh 3apsikeHbl. Kakoil n3 MoauduiuupoBaHHbIX
AMUHOKHUCJOTHBIX OCTATKOB CHUKAET CTA0MIbHOCTH HYKJIEOCOMBI B YCJIOBHSAX
KJIETKH:

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

Cxema HJUIIOCTPUPYET HOJIyKOHcepBaTI/IBHbIﬁ MEXAaHM3M pPeIVIMKAllUM: HCXO0AHBbIE
menu I[HK OTMEYCHBI CIVIOINHBbIMHA JIMHUAMMH, 4 CHUHTE3UPYEMbIC — IIYHKTHUPOM.

I'unote3a 0 MoJIyKOHCEpBATUBHOCTH pPeIVIMKALIMHU, BbIIBUHYTAasl BeJjel 3a
onpenenenueM crpykrypsl IHK, noaseprajach Kputnke, Tak Kak Mpeanoarajaoch,
4yTO:

a) MOJIyYMBILHECS XPOMOCOMBI HE JIOJIKHBI OBITh OJIMHAKOBBIMU;

0) 13-3a MepeKpyuYEeHHOCTH JBOWHOM CIIMpaIX OHA HE MOKET PacIIeTaThCs;

B) M3-3a NIEPEKPYUYECHHOCTH JBOWHON CIMpaAJIM HOBbIE OAKTEPHATIbHBIE XPOMOCOMBI HE
CMOTYT Pa30MTHCB;

r) uHpopmanus OyAeT pacipeaeasITbCs HEPAaBHOMEPHO MEXIY J0UEPHUMHU XPOMOCOMAMH.
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40. B 1983 roay KpeiiTmaH ucciieioBaj HyKJIeOTHAHbIE Pa3JIM4uUs B IreHe
ankoroabaeruaporenasnol (adh) y pasubix ocodeii apo3oduiani. Ha 765 nccienoBaHHbIX
HYKJICOTH/I0B KOAMPYIOLIeH 00/1acTH reHa o0Hapy:ku1och 0oJiee 10 HyKJI€OTHIHBIX
3aMeH B Pa3HbIX MO3HMLMAX y 0co0eil U3 pasHbIX nomyJasauuii. Kak MokHO 00BSICHUTH
MoJIy4YeHHbIe Ha0I101eHnsi?

a) OOJIBIIMHCTBO U3 MPEJICTABICHHBIX MYTAIM ABISIOTCS HEUTPAIbHBIMU U BBITECHSIOT BCE
OCTaJIbHbIE BapUaAHTHI B MONYJIAIMAX B pe3yJibTaTe Apeiida reHos;

0) Ha pa3Hble MOMYJIALMU II0-Pa3HOMY AEHCTBYET €CTECTBEHHBIN 0TOOp B pe3yJIbTaTe 4ero
pa3IuyYHbIE MyTallMH IOCTENIEHHO BBITECHAIOT IPYTHE;

B) BCE MEPEUYHCIICHHBIE MYTAIlMH B CKOPOM BpEMEHHU OyAyT OTOPaKOBaHBI €CTECTBEHHBIM
0TOOpOM, TaK Kak 0COOM, HECYIIIUE UX, TIOTUOHYT;

T) y U3y4aeMbIX 0coOeli ObuIa CyIIeCTBEHHO MOBBIIIEHA CKOPOCTh MyTareHes3a, Tak Kak
1o100Hast 10J151 U3MEHUYMBBIX TO3UIIUNA HEBO3MOXKHA.
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Yactsp 2. Bam naroTcs TeCTOBBIC 33J1aHUSI ¢ MHOYKECTBEHHBIMHU BapuaHTaMu OTBETOB (0T ()

10 5). MakcuManbHOE KOJTMYECTBO 0AIIIOB, KOTOpOE MOKHO HaOpath — 60 (1Mo 2,5 6anna 3a kaxmoe
BBIIIOJIHEHHOE TeCcTOBOE 3asnaHue). MHnekcel BepHbIX oTBeTOB (B) M HeBepHbix orBeToB (H)
YKOKUTE B MaTpuULe 3HAKOM «X». OOpa3el] 3aroIHeHUs] MaTPULIBL:

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

B X | X X

X X

1. Ha caeaymomeM pucyHke NnpeacTaBlieH KJIacCHUeCKHii IKCIIEPUMEHT ¢ NATOreHHbIM U
HENMATOreHHBbIM IITAMMAMM MHEBMOKOKKOB, NpoBeeHHbIH @. ['pudpurom B Hauasie
XX Beka:

Kakue BbIBOIBI MOKHO C/1€J1aTh HA OCHOBE Pe3yJIbTATOB JAHHOI0 IKCIepuMeHTa?

a) S-ITaMM aHTarOHUCTUYCH MO0 OTHOIICHHIO K R-TITaMMy M BBITECHSIET €T0 MPU
COBMECTHOM HH(HUIIMPOBAHUM;

0) kieTku R-mramMma crocoOHBI BKITFOUATh B €051 U MCTIOIh30BaTh T€HETHUECKUN MaTepua
M3 MOTHOIIMX KJIETOK S-IITaMMa;

B) R-mramMM BhbIIETISIET HHIYKTOP CIOPOOOpa30BaHus, 6arogaps KOTOPOMY S-IITaMM
o0pa3yeT CIophbl, BELICPKUBAIOIINE KUIISICHUES;

') S-IITaMM BBIICIISIET TEPMOCTA0MITBHBINA TOKCHH, HE pa3pyIIAIONTUICS IPH HarpeBaHUH;
1) TCHeTHYECKUN MaTepral MOXeT, KaKk MUHIMYM YaCTHYHO, COXPAHATh CBOIO
WH(OPMAIIHIO TTPU HATPCBAHKH.



2.
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N3yuuTte npeacTaBIeHHYI0 KAJI0TPAMMY 3BOJIONNH M IPOMCXO0KACHUS] PACTEHH,

16

npeacTaBJIeHHYIO B cTaThe )kypHasia Zhang et al (Journal of Integrative Plant Biology,

2022, V.64, Is. 2, P.: 516-535), u yka:xxuTte npaBuJbHbIE OTBETHI:

a) 3enenslie Bogopocnu (Chlorophyta) - cecrpunckas rpynmna Me3ocTurmaropuIeBbIM
(Mesostigmatophyceae);

0) 3enenHsie BOJOPOCIH — cecTpuHCKas rpymnna XapoduuuessiM (Charophyceae);

B) XapoBble BOAOPOCIN — cecTpuHcKas rpynna bpuoguram (Bryophyta);

r) Beiciume pacrenus (Embryophyta) u Xapossie (Charophyta) umenu obuiero npeaka;
n) Bompopocnu B Viridiplantae He 00pa3ytoT MOHODHUIETHIECKYIO TPYIIITY.

ITapakapnubie IJI0AbI HMEIOTCH Y
a) abpukoca;

0) KpbDKOBHHKA,;

B) MaHJIap1Ha;

T') IO/ICOJIHEYHUKA;

1) YACTOTENA.

XapakTepHbIMHU YepTamMu oT/e1a [IanopoTHUKOBH/IHBIE SIBJISIFOTCH:
a) MaKpO(PUILIbHBIC JTUCTHS;

0) OTCYTCTBHE BTOPUYHOI'O YTOJIIECHHUS;

B) PaBHOCIIOPOBOCTE;
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I') TEPMUHAJIbHBIE CIOPAHTUH;
1) SHAApXHAs KCuiieMa mooera.

Ha kapTHHKe MOKa3aHbI IBe MUKpOrpaduu (MoJry4eHHbIe ¢ MOMOIIbI0 CKAHUPYIOLIei
JIEKTPOHHON MHKPOCKOIIHH) MPOBOASIIMX TKaHeil pacrenus Bapanua Huperzia
lucidula. CpaBuuB pucynok 1 (ciieBa) 1 puUCYHOK 2 (CipaBa), MOKHO YTBEPKIATh, YTO:

a) Ha puUcyHKe 1 n300pakeHbI 3JIEMEHThI IPOTOKCUIIEMBI, @ HA PUCYHKE 2 — 3JIEMEHThI
METAaKCHUIIEMBI;

0) Ha pucyHKe 1 n300paXeHbI IIEMEHTHI MPOTO(IIOIMBL, & HA PUCYHKE 2 — JIEMEHTBI
MeTa(I03MBbI;

B) Ha pUCYHKE 1 N300pakeHbI 3JIEMEHTHI ()JI0AMBI, @ HA PUCYHKE 2 — KCUJIEMBI;

I') Ha pUCyHKax U300pakeHo (POpMUPOBAHUE CUTOBUAHBIX I1OJIEH OT paHHEW CTaAuU
(pucyHok 1) k cpopMUpOBaHHBIM IOJIIM (PUCYHOK 2);

1) Ha pUCYHKE 1 MOXHO pa3IHuuTh CIIUPAIbHbIE TPAXEHIbl, @ HA PUCYHKE 2 — IIOPUCThIE
Tpaxeubl.

CemeilicTBO ABCTpPOOIii/IMEBbIE SIBJISIETCSI OJHOM U3 0a3aJbHBIX BeTBEH IBOJIIOLUM
LIBETKOBBIX pacTeHuii. Ha n300pakeHnu HIKe MOKa3aHa HArPaMMa I[BeTKa
Austrobaileya scandens. PaccMoTpeB cxemMy, MOKHO YTBEPKIAaTh, YTO B IAHHOM
IBETKE:
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a) aH/poLeil pacIoNoXKeH B JIBa KPYTa;

0) ¢epTHIIbHBIE THIYMHKA HHTPOP3HBIE;

B) CTAMUHOHMH PACIIONATAIOTCS BHYTPU OT (DEPTHUIILHBIX THIUNHOK;
') THHELEH CUHKAPITHbBIN;

1) SJIEMEHTBI OKOJIOLIBETHUKA PACIIOI0KEHbI CIIUPAIIBHO.

Ha nanHom u300paskeHrH CXeMATHYHO MPeICTABJIEH 3TAll HUTOKUHE3a PACTUTEILHOM
KJIETKH. YKa)KUTe BePHOe YTBePKIAeHHs:

a) Ha pUCYHKE MMOKa3aHO 00pa30BaHKUE TPETUYHON KJIETOYHOU CTEHKH, UMEHHO JIJIsl 3TOTO
nporecca HeoOxoIuM (pparMoriacT;

0) anmmapar ['oyib/KK SBIISIETCS HCTOYHMKOM MEMOPAaHHBIX BE3UKYJI JIJISl IOCTPOSHUS
CPEAVMHHOU IUIACTHHKH;

B) B BE3MKYJIax U3 anmnapara [ oJab1ku K popMupyrolieics CpeAMHHON MIacTHHKE
MOCTYTAIOT TOTOBbIE (PMOPMILIIBI LIEJUTIONO3BI AT TAJIbHEHIIIEro MOCTPOCHUS KIETOUYHON
CTECHKU;

I') B Be3uKyJax annapata ['onbpku K GopMupyromeicst cpeIMHHON MIIaCTUHKE MOCTYIAOT
MOJIEKYJIbl CIIMBOYHBIX TIMKAHOB (F€MMIIEIUTION03) U MEKTUHOB JUIsl JaIbHENUIIETro
MOCTPOEHUS KJIETOYHON CTEHKH;

1) 00pa3oBaHuE CPEAVMHHOMN TUIACTUHKY IPOUCXOAUT OT Nepudepun, T.€. OT yiKe
MMEIOIIENCS KJIETOYHOM CTEHKH, K LIEHTPY KIIETKH.

Opranunsm, NOKa3aHHBINA HAa PUCYHKE, XOTS Obl HA HEKOTOPBIX CTAAMAX KH3HECHHOI 0
HUKJIA:
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a) IETUTCS MUTO30M Ha JIBE KJIICTKH,

0) aenuTcs MeM030M Ha YeThIpe KIETKU;

B) MEpEABUTACTCS] aMEOOUTHBIM CITIOCOOOM;
I') IPOXOIUT N30T OHHUIO;

1) SABJISIETCS TApa3uTOM.

YkaxuTe NIPU3HAKH, NPUCYLIHE JJIs1 MATOMIETHHKOBBIX KOJIbYATHIX YepBeii:
a) HAJIM4YMe Napanouii WIK UX pyJUMEHTOB;

0) popmMupoBaHuE KOKOHOB B X0JI€ PA3MHOKEHUS;

B) BBIZICTICHHE TTOJIOBBIX KJIETOK B TOJIILY BOJIBI;

I') HalIM4ue MeTaHneppuanes;

1) HATMYHE IyBCTBUTEIBHBIX IPUJATKOB TOJIOBHOTO KOHIIA TeJa.

Cpenu muexonutawomux u3 orpsaa Hacexomosimuwix (Eulipotyphla) ects Buambi,
BeyluHe CBOi 00pa3 sKM3HM:

a) HA3€MHBIH;

0) ApeBeCHO-NA3a0IINT;

B) TIOJTyBOJTHBIIA;

T') MOJI3€MHO-POFOIIIHIH;

1) BO3TyIIHO-JICTAIOIIHI.

19
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12.
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PasBurtas rpyaHas kierka ¢ péopaMu ecTb y:
a) JATyLIeK;

0) smepuir;

B) TPUTOHOB;

T) 3MeH;

1) KPOKOJIUJIOB.

XapakTepHbIMH YepTaMH 3¢eMHOBOIHBIX B Poccun cunrarres:
a) ayTOCTHIIHS,;

0) roMmoTepMus;

B) CTPEMEYKO BO BHYTPEHHEM YXE€;

') KO’)KHOE JIbIXaHUE;

1) pblYa>KHbIE KOHEYHOCTH.

MurpupyromuMu NTHHAMHA B cpeaHeil noJjoce EBponeiickoi yactu Poccnu sABISIIOTCA:
a) MEeHOYKA-TPEeIlOTKa, UBOJITa, cepas CIaBKa, KaMbIIlIeBKa-0apCyvoK;

0) meHOYKa-TEHbKOBKA, JKelTHa, Oeasi TPSICOry3Ka, ca/loBasi ClIaBKa;

B) IEHOYKAa-BECHUYKA, TOPOJICKAsI TACTOYKA, OOJIBIION NECTPBIN ASATEN, pAOUHK;

') MyXOJIOBKA-TIECTPYIIIKA, CIaBKa-4EPHOTOJIOBKA, OOJIOTHASI KAMBITIICBKA, JTyTOBOW YEKaH;
1) COMKa, MaJIbIil 3yEK, IEPEBEHCKAs JIACTOUKA, Cepasi MyXO0JIOBKa.

IIpu BcKpBITHH KAaCIMCKOM MUHOTH Y He€é MOKHO OOHAPYKUTH CJIeAyIolHe
3JIEMEHTbI CTPOCHUSA:

a) JKeIyJ0K;

0) péopa;

B) JbIXaTeibHas TpyOKa;

T') MHAIIEBO/T;

1) TUTaBaTeNIbHBINA MY3bIPb.
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15. Kakmue u3 npeacraBjJeHHbIX YTBEPsKAeHHI BePHbI VIS KJICTKH MOKA3aHHOM Ha
¢ororpapun?

a) OHa HaxOJUTCs B MHTEep(hase;

0) 3TO KJIETKa )KUBOTHOTO;

B) 9TO KJIETKA HaXOJIUTCS B MUTO3E;
T') 3TO NPOKAPHOTHYECKAs KIICTKA,
1) 9TO DPUTPOITUT.

16. I'naagkas MbIlIeYHas TKAHb €CThH B COCTABe:
a) aopThI;
0) MOYETOYHHKA;
B) XpsIla YIIHON paKOBUHBI;
T) I71a3a;
) KOXKH.

17. Kakue npoayKTbl He00X0AMMO J00ABUTH B PALIMOH Ye10BeKa, YTO0bI He 3200J1eTh
Oepu-0epu? BriGepuTe Bce moaxoasiiue NpoOAyKThI:
a) pbIOUi KUp;
0) TOBSKbS MIE€UYEHB;
B) JIaliM;
r) oTpyOH;
1) nuI(OBaHHBIN pucC.

18. Kakue ¢pyHKIMM BHINOJTHSET MUIEBAPUTEILHAS CHCTEMA YeJioBeKa?
a) BCachbIBaHUE MUTATEIbHBIX BEILIECTB;
0) cunte3 AT® st sHEepreTHueckux Hy K7 OpraHu3Ma;
B) BBIBEJICHHE KOHEYHBIX POIYKTOB a30THCTOr0 OOMEHa;
I') TPAHCIIOPTUPOBKA MUTATEIbHBIX BEIIECTB K KJIETKaM TEJIa;
1) MEXaHUYeCcKasi 1 XuMHu4yeckast 00paboTka MUIIH.



19.

20.
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N3yuuTte npeacTaBIeHHBIH HUKe PUCYHOK KAPMOTHIIOB CaMIA M CAMKH YTKOHOCA.
Oo6o3nauenns 1-21 u E1-E10 cooTBeTCTBYIOT OT€JBHBIM XPOMOCOMAM YTKOHOCA.

BepHo, uTo:

a) y yTKoHOca 2n = 52;

0) E1 — 1o X - xpomocoma,;

B) E2 — 310 Y-XpoMocoma;

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

15t BbIBeIeHH S MbILIEH ¢ KOHAMIIMOHHBIM HOKAYTOM OIpPeIeJIeHHOI0 reHa (yaajieHue
o0omx ajjieieil 3TOro reHa B HEKOTOPBHIX THIAX KJIETOK-MHIIEHeH) IPUMEHS 0T
CJICAYIOIIUNA MOAX0 — CKPEIMBAKOT JHHHUIO MbILIEH, IKCIPECCUPYIOIIYIO B KJIeTKAaX-
MMIIEHsX noj cneuduieckuM npomoropom (pepment Cre-pexkomOuHasy (JTUHUS
JAEJIUTOP) € JIMHUEeH, Yy KOTOPOil aHAJIU3MPYeMbIil F'eH OKPY KeH ¢ IBYX CTOPOH caiiTaMu
LoxP, y3naromumucs Cre (Takoi res Ha3pIBaw GuiokcupoBanHbiM). Ciegom
MOJIY4YEeHHBIX IUIeTePO3UroT BO3BPATHO CKPEIMBAIOT ¢ TOMO3HIOTAMH 110
(proxcupoBannomy reny. Bepno, uro:

a) B TakoM ckpenmBaHMM KOHAWIIMOHHBINA HOKAyT I'eéHa MPOUCXOAUT y 1/4 moToMcTBa.

0) [Ipu ckpemBaHUM TUTeTepO3UroThl ¢ Cre-aenuTopoM KOHAUIIMOHHBINA HOKAyT I'eHa
npoucxo uT y 1/4 moromcraa.

B) IIpu ckpemmBanuu IByX AMTE€TEPO3UTrOoT KOHAUIIMOHHBIA HOKAYT T'€Ha IPOUCXOIUT Y
3/16 noTomcTBa.

r) J1J11 KOHOUIIMOHHOTO HOKayTa B renatonuTax red Cre-pekoMOrHa3bl JOKEH HaXOAUTCS
10JT IPOMOTOPOM CHIBOPOTOYHOT'O aJIbOYMHUHA.

1) Jlns KOHIUIMOHHOTO HOKayTa B MbIIIaxX reH Cre-pekoMOMHAa3bl JOKEH HaXOAUTCS MO
IPOMOTOPOM OeTa-aKTHHA.
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21. Ha cxeme moka3aH mpouecc nepeiaqy CUrHajia B XdMH4YeCKOM CHHarce. Y Ka3aHbl
CHHANITHYEeCKHEe Be3MKYJIbl, penentopsl Helipomeauatopa (P), nepenocuuxu (II),
ydyacTBymoumue B o0paTHom 3axsare Meauatopos (HM). Takike Ha pucynke
npeacTaBJieHbl 3 mpenapara:

npenapat 1 — 0JiokupyeT 00paTHBIN 3aXBaT MeIHATOPA U3 CHHANITHYECKOH 1IeJIH;
npenapar 2 — 0JIOKMpPYeT BbICBO0OOK/IeHNE MeIUATOPA B CHHANITUYECKYIO HIeJIb
(3K301IMTO3);

npenapar 3 — siBJIsieTCA arOHNCTOM PelleNiTOPOB HellpoMeauaTopa.

Ykaxure BEPHBIC YTBEPKIACHUSA 0 KAKAOM U3 JAHHBIX IpenapaToB:

a) npemnapat 1 cmocobcTByeT 0oJiee MPOAOKUTEIILHON CTUMYJISIITUU PEIIENITOPOB Ha
MMOCTCUHANITUYECKON MEMOpaHe;

0) mpemnapat 2 cnocoOCTBYET POCTY aMILTUTY IbI TOCTCHHANITUYECKOTO TOTEHIHAIA TIPH
CTUMYJISIIIUY MIPECUHANITHYECKOTO HEMPOHa,

B) mpemnapar 3 OJOKHPYET CHHANITUYECKYIO Mepeiady CUTHANA;

T') BCE IEPEUUCIICHHBIE MTPENapaThl MOTYT MPUMEHSTHLCS IS Teparuu 3a00JIeBaHUH,
CBSI3aHHBIX € UCTOILIEHHEM Menuatopa HM;

1) TPUMEHEHHE TTpernapaToB | u 3 BeJeT K POCTY aMILTUTY bl [TOCTCHHAIITHIECKOTO
MOTEHITHAA.

22. Kakoii u3 nponeccoB HE BcTpeuaeTcsi B 310pOBbIX KJIETKAaX YeJIOBeKa:
a) cunte3 PHK no marpune PHK;
6) cunte3 JIHK mo matpunie PHK;
B) cunte3 PHK no marpune JJHK;
r) cuHTe3 nonunentuaa no marpuue PHK;
1) cunte3 PHK no marpune nonunenruaa.
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23. B 1920 roay B pe3yJibTaTe 0000111eHUS 3HAYUTEIHHOT0 KOJINYECTBA (PEHOTHMHYECKUX
JAHHBIX 110 U3MEHYUBOCTHU KYJIbTYPHBIX H TUKOpPacTynX popm pacrenuii Huxonaii
BaBuios cpopmyinpoBaJ 3aK0H roMoJIOTHYECKHX PSII0B HACJIEACTBEHHOM
U3MEHYUBOCTH, KOTOPBIH B €ro yNnpoleHHoil (popMe 3BYy4HT CJIeAYIOIMM 00pa3oM:
«I'eHeTHYeckH 0JM3KHe BUABI U POAbI XapPAKTePU3YIOTCSI CXOAHBIMH PSAIAMH
HACJIEJACTBEHHOM N3MEHYUBOCTH...». C TOUKH 3peHHsI COBPEeMEHHOH MOJIEKYJIAPHOM
reHeTHKHM ¥ TEeOPUH IBOJIIOIUM BbIOepUTe BepPOSITHbIE 00bSICHEHH S TAHHOI0 3aK0HA.
a) B MOMYJISIUY MpeKa ABYX OJIM3KUX BUIOB UMEJIOCH allJIeNIbHOE pasHooOpa3ue, KoTopoe
OBUIO yHACTIeIOBAaHO IIOTOMKAaMHU JIBYX BUJIOB;

0) cxonHbIe (PEHOTHUIBI Y OJM3KUX BUJOB, CKOPEE BCErO O0YCIIOBICHBI MyTAIlUSIMH B
COBEPILICHHO Pa3HbIX I€HAaX;

B) y OJM3KMX BUJOB MOTEHIIMAIHHO MOX0KUNA HAOOp pa3pelIeHHbIX TPACKTOPHA B
sMOpuroreHese, KOTOpbIe B CBOIO OYEpelb BEAYT K MOX0XKUM (DeHOTHIaM;

r) 61M3KMe BUABI 00J1a/1al0T CXOJHBIM HAOOPOM T'€HOB, a 3HAUYUT B ATHX T'€HAX MOTYT
MIPOUCXOUTH CXOJIHbIE My TAIIHH;

1) OnM3KKe BUBI BCErla 3aHUMal0T OJIMHAKOBBIN apeall, a 3HAYUT Ha HUX UJICHTUYHO
NENUCTBYET €CTECTBEHHBIN 0TOOD.

24. TIpu onMcaHUH COOOIECTB MPUMEHSIIOT HECKOJIBKO PA3JIMYHBIX METPUK, K MIPUMEPY,
BHI0BO€E 0OraTCTBO M 001asA YBOJIIOLNMOHHAN JUCTaHIMsA. BunoBoe 6orarcTBo — 310
KOJMY€eCTBO BHAOB B CO00IIECTBE. JBOJIONUOHHAS JUCTAHIMS COO0IIECTBA — 3TO
CyMMapHasi JUCTAHIUS MKy BUIaMu Ha ¢puiioreHeTudyeckoM jaepese. Ha pucynke
npeacTaBJieHbl PujioreHeTHYECKHe JepeBbsl PACTUTEIbHOI0 MOKPOBA ISl ABYX
coodmectTB. CunTaiire, YTO HIKAJIBI JAJ5 ABYX JepeBbeB OINHAKOBbI. M0KHO
YTBEPKAATh, YTO:

a) cooO11ecTBO A mpecTaBiseT co0o0il MEPBYIO CYKIIECCHOHHYIO (hazy Mociie moxapa;
0) ckopee Bcero coobiiecTBo B nmeer 6oee ATUTEIBHYIO HBOJIIOIMOHHYIO HCTOPUIO;
B) PaCTUTEIbHBI KOMIOHEHT B 000MX COOOLIECTBAX MPECTABICH HCKIFOUYUTEIBHO
I[BETKOBBIMU PACTCHUSIMH;

T') BUJI0BOE OOTaTCTBO BHIIIE B COOOIIECTBE A;

1) coo011ecTBO A SIBIIsSIETCS KIIMMAKCHBIM JIJIsl apKTHUecKoil 30HbI Poccun.
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Yacre 3. Bam paiorcs TecToBble 3agaHMs, TpeOyrollMe YCTAHOBJIGHHSI COOTBETCTBHS.
MaxkcumanbHOe KOJIUYeCTBO OalIoB, KOTOPOE MOXKHO HaOpath — 92. 3anmoiaHuTE MaTpUIIBI
OTBE€TOB B COOTBCTCTBHHU C Tp660BaHI/I$IMI/I 3aﬂaHHI>i.

1. [6 6annoB] Ha cxeme mpeacTraBieH ;KU3HEHHbII MK 6akTepun Hyphomonas
neptunium, B KOTOPOM MOKHO YBH/AETH IBe MOP(}OI0rn4ecKH pa3Hble CTAHH —
KJIETKH €O KTYTHKOM M KJIEeTKH ¢ TH(Ponog00HbIM BHIPOCTOM.

ComnocraBbTe KaKAyI0 U3 YKa3aHHBIX HMKe XapakTepucTuk (1-6) ¢ mopgosoruei
KJIeTKHU (A-B), K KOTOPOil OTHOCHTCH JAHHAS XaPAKTEPUCTHKA

XapakTepuCcTUKH: Mopddosorus KIeTKH:

1) ciykuT Uit pacceneHust; A — KJIeTKa CO JKTYTUKOM;

2) HETIOJIBMIKHA; b — xnetka ¢ rudonog00HBIM
3) cnocoOHa K CHMMETPUYHOMY JAEICHUIO; BBIPOCTOM;

4) ciocoOHa K aCHMMETPUIHOMY JIEJICHHIO; B — He otHOCHTCS K

5) skcnpeccupyet Bce OeNKu, HEOOXOIUMBbIE JIJIst KU3HEHHOMY LUKITY
peIUIMKALUHY, Hyphomonas neptunium
6) MOXET MEHSTb CBOIO MOP(QOJIOTHIO U CTaHOBUTHCS

KJIETKOH JIpyroro Tuma.

XapakTepucTuKH 1 2 3 4 5 6

Mopdosiorus KiIeTKku
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2. [9 6annoB] Ha kapTiHKe MoKAa3aH ;KM3HEHHBIH MKJI JHIIAHHAKA.
CootHecute nugpsl Ha pucyHke (1-9) co craauaAMHu KU3HEHHOro UK. (A — 3).

CTaauy JKN3HEHHOTI'0 LHKJIA
JUIIANHUKA'

A) MoJI0BOE pa3MHOKEHHE,

b) 6ecrnionoe pasmMHOKCHHE
CIIOpaMHu;

B) BereratnBHOE pa3sMHOKEHUE;
I') nukaproTHUECKas CTaaus
JKU3HEHHOTO LIMKJIA;

JI) auMIonaHas 9acTh KU3HEHHOIO
IUKJI;

E) nuxenusanus rpuda;

K) mecTo Meiiosa;

3) OILI0AOTBOPECHHE.

Hudpa Ha pucyHke 1

CTaIll/Iﬂ AKU3HCHHOI'0 IMKJIA

3. [6 6annoB] CooTHecuTe mpeacTaBieHHbIe HUKe KiaeTKH (1-6) ¢ ux mionaHocToio (A-B):

KuieTku cTpyKTYp BBICIIMX PACTEHHH ILiiouanocTs

1) KIeTKU 3nHIepMIca MbUTBHUKA; A) In

2) KJIETKH 3HJI0CTIepMa apabuJI0TICuCa;

3) KJIeTKU MHTETYMEHTa ceMsi3a4yarka; b) 2n

4) KJIETKH UHIY3HS;

5) OpromrHas KaHaJbIIeBas KJIETKA; B) 3n

6) KJIETKHU 3HJI0CTIEpMa apayKapHH.
Kuerkn 1 2 3 4 5 6
IInonaHoOCTDH

4. [8 6ansoB| Ha naHHOM pHrcyHKe MOKAa3aH MoNepevYHblii cpe3 KOPHS BbICIIEr0 PAcTeHHUs.
YcTaHOBHTE COOTHOLIEHUE MEKIY MOANMUCIMHA HA ITOM H3oopaxenun (1-8) u
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HA3BaHUSIMH
CTPYKTYP AaHHBIX 3JIeMeHTOB (A-3).

Ha3Banue cTpyKTYyp:
A) npoTtokcuiema;

b) merakcuiema;

B) sHnmonepwma;

I') sx301€pMa;

1) puzonepma;

E) mapenxuma;

K) mepuruki;

3) posma.

Homep 1 2 3 4 5 6 7 8

HaszBanmue

5. [8 6anaoB]: CooTHecuTe cTpyKTYpY (1-8) € TEM nmpeacTaBuTeIeM, JAJIS KOTOPOI0 OHA
xapakTtepHa (A-3).

CTpyKTYpBI: IpencraBurenu:
1) BHYTpPEHHUI U3BECTKOBBIN CKEJIET; A) Ephidatia muelleri (6ansra)
2) mapanojuu; b) Acanthomaeba sp. (axkantaméoa)
3) panyna; B) Asterias rubens (mopckas 3Be311a)
4) akaHTOTOIUY; I') Astacus astacus (peuHoii pak)
5) npucockwu; JT) Helix pomatia (BunorpaaHas yjauTka)
6) TEIHCOH; E) Hirudo medicinalis (musiBka)
7) ckenet u3 criukyan SiOz; X) Nereis pelagica (Mopckoii 4epBb)
8) TpexkamepHoOe cepalie. 3) Anodonta sp. (6e33y0Oka)
CTpyKTypBI 1 2 3 4 5 6 7 8

IIpeacraBurenu
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6. [9 6anaoB]: U3yuuTe naHHBIH pucyHOK. COOTHeCHTe CTPYKTYPbl, YKa3aHHbIE HA PUCYHKe
oykBamu (A-N), ¢ xapakTepHbIMH 1Jis1 HUX pyHKknusiMu (1-9).

DyHKIUH: 5) npIxanue;

1) rpy0oe u3MenbueHue nuily; 6) TOHKasi COPTUPOBKA IHILH;

2) poropenenius; 7) 3ammTa CerMEHTOB Tea,

3) MexaHOpeLeTIIIHS; 8) xoxkneHue;

4) MeIJICHHOE TIJIABaHMUE, 9) ObICTpOE MIaBaHHME.
DOyHKIMU 1 2 3 4 5 6 7 8 9
CTpyKTYpBI

7. |6 6anoB] B pa3HbIX oTpsifaxX NTHL BHLIYNUBIINECS NTEHUIbI HMEIOT Pa3HbIil THII
pa3BuTus. OIHU POKIAOTCHA 3pIUYMMH, IOKPBITHIMH IIyXOM, H IIOYTH CPa3y roTOBBI
JABUTATHCS 32 POAUTEISIMH U CAMOCTOSITEIbHO KOPMHUTBLCSI — 3TO BHIBOJAKOBBII THII.
Jlpyrue — roJssble, cjenblie, X BBIKAPMJIUBAIOT POAUTEIH — 3TO ITEHIOBBIN THII.
Coornecute oTpsiabl nTHL (1-6) ¢ XapaKTepHbIM VI HUX THIIOM Pa3BUTHS NTEHLOB (A-
b).

OTpsiAbI NTHIL: Tun pa3Butus:

1) 'omyGeoOpasHsle; A) BBIBOJIKOBBIH;

2) Kypoobpa3Hsie; b) nren1oBblii (rHE3/10BOM).
3) 'yceobpasukie;

4) Bopo6suHO0Opa3HbIE;
5) Crpaycoobpa3Hbie;
6) XKypasieobpa3Hble.

Otpsn 1 2 3 4 5 6

Tun pa3surus
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8. [8 6anoB] ConmocraBbTe KOCTH Yepena cyaaka (1-8) c oraesiom uepena (A-B).

Koctn yepena:

OTL[e.]'[LI yepemna:

1) kBajpaTHasi; 5) 3aThLIOYHBIE; A) MO3roBOif;
2) HéOHas; 6) mpeIyentocTHas; b) BucuepanpHbIii.
3) 0OOHSATENbHBIC; 7) HOCOBBIE;
4) cousieHOBHas; 8) moaBecoK.
KocTn yepena 1 2 3 5 6 7 8

OTtaenbl yepena

9. [10 6amnoB] Onpenennte cooTBeTcTBHE MekAy nmpusHakamu (1-10) u Tunamu TKaHei
(A-J1), 1t KOTOPBIX OHU XapakTepHbl. JlJis1 kKaxa0il BbIOpaHHON HN(PBI B ciucKe
YKa:KUTe TOJbKO OMH, Hau0oJ1ee MOAXOAAIINI TUII TKAHM.

IIpusnaku:

1) MCXKKIICTOYHOC BCIICCTBO MOXECT OBITh KUIKHUM U
TBCPAbIM;

2) kieTku 00pa3yroTCs U3 MEKKIETOUHOTO BEIIECTBA;
3) B coCTaB 3TOM TKAaHU BKJIFOYAIOT TJIMAJBHBIC KIETKU;
4) MHOTO MEKKJIETOYHBIX KOHTAKTOB;

5) KJIETKH IENATCSA TOJIBKO MEH030M;

6) IUIOTHO COMKHYTBHIE IJIACThI KJIETOK;

7) ©UMEEeT MHOTO aKTHHA U MHO3UHA;

8) He coZep)KUT KPOBEHOCHBIX COCYOB;

9) KJIICTKHU BBIACIIAIOT OMOJIOTHYCSCKH aKTHBHBIC XUMHUECKHE

BCIICCTBA — MCAHUATOPDBI;

10) B cocTaB 3TOM TKaHU BKJIIOYAIOT (GUOPOLIMTHI,
aJIATIOTINTHI.

Tun Tkanm:

A) snuTenuanbHas;
b) coenunurenbHas;
B) mbimeunas;

I') nepBHas;

J1) He XapaKTepHO HU JJIs
OJIHOM M3 YKa3aHHBIX TKaHEM.

IIpuznaku 1 2 3 4 5

Tun Tkanu
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10. [8 6amnoB] Onpenennrte cOOTBETCTBHE MEXKAY CTPYKTYPAMHU, YKA3aHHBIMH Ha PHCYHKe
uudpamu (1-8), u X OTIMYUTEIBLHBIMH 0CO0eHHOCTAMU (A-M). [l1s1 Ka:K10H CTPYKTYPbI
BbI0epHUTeE TOJBKO OJHY, Haubo0J1ee NOAXOASAIIYI0, OYKBY U3 CIIMCKA.

OTiInunTe/IbHBbIE 0COOCHHOCTH:

A) Cocyn, o KOTOPOMY T€YET BEHO3HAas KPOBb B MAJIOM KPyre KpOBOOOpAILIEHUSI.

b) Atunyc sHAOKPUHHOMN Kene3bl;

B) YacTh BO3AyXOHOCHBIX IyTeH, CTEHKU YKPETJICHBI XPAIECBBIMU MOTYKOJIbLIAMU;

I') [ToBepXHOCTH U3HYTPHU MOKPHITA TIOBEPXHOCTHO-AKTUBHBIM BEIIECTBOM — CYpP(PaKTaHTOM;
) Cocyn, mo KOTOpOMY TEUET apTepuaibHasi KpOBb B OOJIBIIIOM KPyTe KPOBOOOpAIEHUS;
E) Mpiminia, yuacTByroImas B IbIXaTeIbHBIX IBIKCHUSX;

X) Koneunast BeTBb OpOHXHAIBHOIO J€PEBA;

3) BBIBOAHO NPOTOK MOIXKETYIOUHON KETe3bl;

N) Cocyn manoro kpyra KpoBOOOpaIeHusl, BETBb JIETOYHON BEHBI,

K) BbI1BOIHO# MPOTOK MOIKETYAOYHON HKeNe3bl.

JI) [TonocTh, 3amoMHEeHHAs MIEBPATbHOM KUAKOCTHIO;

M) SBasieTcst yacTbIO OT/EIIA, B COCTaB KOTOPOTO BXOJASAT CKIIAJAKHU CIM3UCTON 000JI0UYKH,
MPUHUMAIOIINE yYacTHE B I0JI0CO00pa30BaHUU.

Hudps! HAa pucyHke 1 2 3 4 5 6 7 8

OTanuuTeJbLHbIe 0CO0CHHOCTH
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11. [6 6annoB] YcTaHOBHTE COOTBETCTBHE MeK1Yy opranu3momM (1-6) u 3poii (30HOM), B
KOTOpPOM OH oouTaJ Ha 3emJe (A-T).
Opranunsm: Jpa (30H):

A) JloxkeMOpwmif;
b) I1aneo3oii;
B) Me3o3oi;

I') KaitHo30i1;

Opranusm 1 2 3 4 5 6

Jpa (30H)

12. [8 6anmnoB] ConmocraBbTe THI KJI€TKH MMMYHHO# cucTteMbl (1-8) u
ee THIMYHYI0 PpyHK1IUI0 (A-/]).



Kaerkn:
1) Makpodar;
2) Heitrpodmur;
3) NK-knetka;
4) JleHapuTHAs KJIETKa,
5) [na3mMaTryeckas KIeTKa;

6) TyuHas KJIeTKa,;

buo P3 2024-25, 9 knacc, Bap.1 32

DyHKIUH:

A) YOuiicTBo KJIE€TOK C BUPYCHBIMU QHTUT€HAMU;
b) Yo6wuiictBo kinerok 6e3 monexyn MHC I

B) Ilepenoc anTureHoB B TUM(OY3EIT;

I') ®arounTo3 OCTATKOB YMEPIIHX KIICTOK;

J1) CTuMynsius KIeTOK-IapTHEPOB IUTOKWHAMUY;

E) Cekpenns mu3onuma u meaodHol ¢ocdarassr;

7) T-xuep; K) Cekperust antuten;
8) T-xemnmep. 3) Cekpenust rHCTaMHHA.
Kiaerku 2 3 4 5 6 7 8

DOyHKIUH




