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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!

Yacrs 1. Bam mpennaratorcs TecToBble 3aqaHusl, TpeOyroliue BbIOOpa JUIIb TOJIBKO

OAHOTO OTBCTA M3 YCTBIPCX BO3MOKHBIX. MakcuManbHOE KOJIUYECTBO 6aHHOB, KOTOPOC MOXHO

Oynet Habparh — 40 (mo 1 Gaymy 3a Kaxaoe TecToBoe 3amanue). HAEKC 0TBeTa, KOTOPBIA BB

cuuTaeTe HauOoJIee MOJHBIM U IMPaBUJILHLIM, YKA)KUTC B MAaTPUILIC 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 -



buo P3 2024-25, 9 knacc, Bap.1 2

Yro npousoiaeT ¢ OKpalInBaHHEeM 0AKTepPHil, ecJIM MPOBecTH 00padoTKY CIIUPTOM €
caMoro HayaJia (IocJIeI0BaTeIbHOCTh 00padoTkn 3-1-2-4)?

a) BCe KJIETKU OyayT puoseToBbIe

0) Bce KJIeTKU OyAyT KpacHbIE

B) HUYETO

I') KJIETKM HOPMAJIBHO HE OKPACATCS.

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 3ToM pucynke npuBeaeH (pparMeHT 000J109KH KJIETKH BOTOPOCIIH:

a) Oypou

0) 3eseHoun

B) KpacHOM:

T') cHHe3eJIeHO! (IIMaHO0aKTepUn ).

Xapossie Bogopocin (oraen Charophyta) oTiin4arTces 0T BBICIIMX PACTEHUH 110
NPHU3HAKAM:

a) HAJIMYMIO IBYX MEMOpaH B 000JI0UKe XJIOpPOIIIacTa;

0) CHHTE3Y LEJUTIOI03bI PO3ETOYHBIM TEPMUHATHHBIM KOMILIEKCOM;

B) )KM3HEHHOMY LIMKJIy CO CMEHOW MHOTOKJIETOUHBIX raMeTo(uTa 1 crnopodura;

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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IMepen Bamu uBerok baabsina guropuackoro (1llicium floridanum).
Ero (uBeToK) Xapakrepusyer:

a) IICHOKAPITHBIA THHEIEH;

0) OTCYTCTBHE OKOJIOI[BETHUKA;

B) Pa3BHUTHE €IMHCTBEHHOTO CeMsA3auaTKa B 3aBSI31/ TJI0I0OMCTHKE;
') OTCYTCTBHUE aHJIPOLIES.

Kosutenxuma — Bb100pa JIMIIb NEPBUYHAS M IHHAMUYHAS MEXaHNYECKasA TKAaHb
pacTylIuX U 3peJibIX OPraHOB TPABSIHUCTBIX PACTEHM A, IOYTH HEe MOKHO Oy/1eT B
pe3yJabTaTe BTOPUYHOI0 POCTA WIH JIMIIEHHBIX ero. [Ipu 3ToM, 3TOT THII TKAHU
XapakKTepeH AJis cTedJiell M JTUCTheB JABY/I0JbHBIX pacTeHuil. OIHAKO Y 0IHOI0JIbHBIX
OHA MOYTH MOJHOCTHIO OTCYTCTBYET, TAK KaK Yy HUX paHo (popMuUpYyeTcsi APYroi TUm
MEXaHMYECKOI TKaHM - CKIepeHxnMa. Ko/uieHXumMy MOKHO 00HAPYKUTH B!

a) GUIUTOKIIAIUN UTJINLIBI;

0) COJIOMHHE TIIICHHUIIBI;

B) cTe0Jie MaTh-U-MauEXH;

T') JUCTE KYKYpY3bl.

IMepen Bamu snudutHas opxuuesi Hesornna rpedenuarasi (Coelogyne cristata),
MPOM3PACTAIONIAS B MPOXJIAAHBIX H BJIAKHBIX paiioHax BOCTOUYHBIX ['MMaiaeB u
BrerHama.

CrpykTypa, KOTOpas 0003Ha4YeHa 3HAKOM BOIIPOCa, ITO:
a) KayJIeKc;

0) 4eperIok JHCTa;

B) KIIyOHEITyKOBHILIA;

I') KITyO€Hb.

3
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10. Ha ¢otorpadun noxkasanbl MeTaMmopu3NpoBaHHbIe KOPHH UNCTSKA BeCEHHEro
(Ranunculus ficaria), koTopble Ha3bIBAIOT KOPHEBBIMHU LIHIIIKAMH.

Boi0epeTe npu3HaK, XapaKkTePHBII 1J151 HUX:

a) UMCIOT MOJIMKaMOHaJIbHOE CTPOCHHE;

0) OHOJIETHUI OpTaH;

B) COCTOSIT U3 JIBYX YacCTe — KOPSHb U TUIIOKOTHIIb;

T') Ha COJTHEUHOM CBETY — 3€JIeHEIOT (00pa3yroTCs XJIOPOILIACTHI).

11. Ha pucyHnke n300pazkeH MonepevYHbIi cpe3 MexK10y3/1usl cTedJIsl BHICIIEr0 pacTeHusl.
Cyjs 110 ero cTpoeHHI0, TaHHOE pacTeHHe MOKHO OTHECTH K IpyIie:

-— CHNEPEHXUMa

~ XNIOPEeHXuMa

- gnoama

— HCHnema

a) utaynossle (Lycopodiopsida);

0) xBomosie (Equisetopsida);

B) OZIHOIOJIbHBIE I[BETKOBBIC (MONOCOLS);

T') BBICIIKE JBY/0JIbHBIC IBeTKOBBIC (EUdiCOLs).
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12. CTpyKTYypBl, OTMeUYeHHbIE YePHBIMHU CTPEJIKAMH B Pa3JIHYHBIX IIBETKAaX HA BbIOOpa
JIMIIb HUKe, MO’KHO 0XapPaKTepH30BaTh, KaK:

a) DJIEMEHTHI OKOJIOIIBETHUKA,;
0) pBUIBILIA;

B) CTAMUHO/IWH;

I') HEKTapHUKH.

13. mo:kHO 6y)1eT PUCYHKE n306pameﬂa PE€KOHCTPYKIHUA BBIMEPIIETI0O HCKOMMAEMOT0
pacrenusi Kaulangiophyton acantha.

Hab6.ronaembie Mopogiornyeckue 0COO€HHOCTH MO3BOJISIIOT OTHECTH JaHHOE PacTeHne
K OTHeIy:

a) [Teuenounuku (Marchantiophyta);

0) Mxu (Bryophyta);

B) [InaynoGpasusie (Lycopodiophyta);

r) [TanmopotarkooOpasueie (Pteridophyta).



14.

15.

16.
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Ilepen Bamu kapTHHKA ¢ pe3yJbTATAMH OHOT0 IKCIIEPUMEHTA, OMUCAHHOIO B
y4yeOHuKe o 6mostoruu 1 6-7 knaccos B.A. Kopuarunoii.

YkaxuTe BepHOe YTBep KIeHHe:

a) Ha npaBoii kapTuHKe pacTeHue morudaeT u3-3a HeXBaTKu TBEPIOTo cyocTpara; y
pacTeHust Ha JIeBOW KapTHHKE My3bIPhKU BO3yXa UMUTUPYIOT CyOCTpaT, MOAAEP>KUBast TEM
CaMbIM KOPHH B IIPABUJIBHOM I1OJIOKEHUH.

0) Ha npaBoii kapTuHKe pacTeHHe MOrubaeT n3-3a HEXBATKU YTIEKUCIIOro T'a3a, KOTOPHIi
HEOO0XO/IUM PAaCTCHHUIO ISl OCYIIECTBICHUS TEMHOBOM (ha3bl poTOCHHTE3A.

B) PacTenme cripaBa moru0aeT mo npuyuHe 3aMeJICHUS WK OCTAHOBKH PabOTHI JIEKTPOH-
TPaHCIOPTHOW LIENU MUTOXOHIPHUH.

r) Ecnu mpekpaTuTh NOTOK My3BIPHKOB BO3/AyXa, pAaCTEHHE BCKOpPE MOTHOHET M3-3a
MEXaHUYECKOI0 CTpecca, KOTOPBIM CO34aBAJICS Iy3bIPbKaMU.

Buyuka 02061 Hiops1 Ouist peminiia BbISICHUTD, BJIMsIeT JIM AJIHHA CBETOBOIO IHS HA TO,
KOI'/Ia PACIYCTATCS MOYKH Y KOHCKOI0 KAallITAHA, PACTYIIEro y Hee 1moj okHoMm. [l
3TOro OHA KaKJI0€ YTPO B OJJHO M TO K¢ BpeMsl MOJAXOJHUT K KAIUTaHy U CMOTPHT,
PACHYCTHJINCH JIU MOYKH HA HUZKHUX BETBAX (10 KOTOPBIX OHA MOKeT J0TSAHYThCH).
Kak no-nayunomy Brbl Ob1 onucasiu ee geiicreus?

a) DTO 3KCIEPUMEHT, IOCKOJIbKY JIEBOUKA IPOBEPSET TUIIOTE3Y, KOTOPYIO OHA BbIIBUHYIA.
0) Oto HalII0ZEHNE, @ HE SKCIIEPUMEHT, ITOCKOJIbKY JI€BOYKA HE MPOBOJIUT U3MEPEHHUS C
MTOMOMUIBIO CHEIHAIbHBIX IPUOOPOB (JIMHEHKA, IFOKCMETP U JIp.).

B) DTO 3KCIIEPUMEHT, TOCKOJIbKY OHA IPUXOAMT K IEPEBY €KEAHEBHO, B OJTHO U TO K€
BpeMsl.

r) D10 HabIIOIEHUE, @ HE HKCIIEPUMEHT, MOCKOJIBKY OJisi He MOXET UCKITIOUUTh BIUSHHUE
Ipyrux (HakTopoB, U y Hee HET KOHTPOJIBLHOTO JiepeBa, pacTyIero MpHu Apyrou JuimHe
CBETOBOTI'O JHSI.

Bbi0epuTe BepHOe yTBepKAeHUE, ONUCHIBAIOIIEE CTPOCHHE KPOBEHOCHON CHCTEMBI
MOJLIIOCKOB:

a) Y Bcex MOJUTIOCKOB KPOBb JABM)KETCS TOJIBKO IO COCYAaM.

0) Y HEKOTOPHIX MOJUTIOCKOB UMEETCS JIBa U OOJIbIIE CepIe.

B) Y BCEX MOJUTFOCKOB UMEIOTCS JKa0epHBIE COCY/IBI.

r) ¥ BceX MOJITIOCKOB UMEETCSI TPEXKAMEPHOE CEPALIE.



17.

18.

19.

20.
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N3BecTHO, YTO YeJIOBEK MOKET CJOAYKUTh U OKOHYATEILHBIM, H TPOMEKYTOYHBIM
X03fIMHOM Pa3HbIM MAPA3UTHYECKUM YepBsiM. BriGepuTe U3 ciucKa Tex YepBeii, 11
KOTOPBIX YeJIOBEK MOKET ObITh TOJIbKO OKOHYATETbHBIM X03MHOM:

a) CBUHOM conuTep;

0) ObIUMIA IICTICHB;

B) DXHMHOKOKK;

') TPUXUHEIIA.

Bbi0epuTte, kakne mopgosiornyeckne npusHaku HE cBoiicTBeHbI 1J14
MHOTOIIETHHKOBBIX KOJIbYATHIX YepBeii:

a) HAJIMYHE TPOXO(OPHI;

0) HATMYUE XUTUHOBOU KyTHKYJIBI,

B) HAJINYME PECHUYHBIX LIYNAIbIEBBIX aAllapaToB;

I') HAJIMYWe YEJTCTHOTO armnapara B TJIOTKE.

N3 :KUBOTHBIX, NPEIACTABJICHHBIX HA JaHHBIX pucyHKax, HE iunser:

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

HexkoTopsble ;KMBOTHBIE «BOPYIOT» CTPEKATEJbHBbIC KANCYJ/Ibl U3 TKAHEH CheJeHHBIX
KHMIIECYHOIOJIOCTHBIX, II0CJIe Yero XHIIHNK COXPAHsSeT CTPEeKATeJIbHbIe KAICYJIbl B
COOCTBEHHBIX TKAHAX M MCIOJIb3YeT IS 3alUThI. /[aHHOE sIBJIeHHE HA3bIBACTCS
KJICNITOKHUANUSA (0T rped. KAETTEW — BOpoBaTh). M3 NpecHOBOIHBIX ;KHBOTHBIX K
KJICNITOKHU/ANH CIIOCOOHBI NMPeICTABUTEIH KJIacca:

a) Kpyrmisie uepsu;

0) PecHuunble uepBu;

B) PakooOpa3Hsie;

r) JIBycTBOpUaThIe.

7
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21. TloBenenue, 3a¢uKCUPOBAHHOE HA NaHHOH ¢oTorpaduu, - 3T0:

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§=2,0
1 0 1 3

JTy 3yOHYI0 hopmy.ry HMeeT:
a) BOJIK; 0) kabaH; B) 600D; T) JIOCh.
HennibHbli annmapar ycaTbIX KHTOB (KKMTOBBIH Y€») 00pa30BaH:

a) OpPOTOBEBIIMMH BOJIOCKaMH (BUOpHCCaMu) BEpXHEH IyObI;
0) BUOU3MEHEHHBIMU 3y0aMu;

B) ’kaO€pHBIMU JIETIECTKAMU;

') pOrOBBIMHU BBIpOCTaMHU HEDOA.

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

HEPEeCTUTCSI:

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

B) pa3 B 4-5 JIeT Ha MOPCKUX MEITKOBOIBSX;
I') O/IUH pa3 B )kU3HU B CapraccoBomM Mope.

Boabmas cnHMna ycrpanBaeT rHe3fo:
a) Ha 3eMJIE;

0) Ha KyCTapHHKE;

B) B yILIE;

I') Ha BEpXYIIKE KPOHBI JepeBa.

8
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26. I'muKkokaJHKC XapaKTepeH AJs:
a) SHTEPOIIUTA;
0) KIETOK MEPUCTEMBI;
B) KJIETOK KOPHEBOT'O YEXJIMKA;
I') KJIETOK 3HJI0CIepMa.

27. YKakuTe CKOJbKO MUO(PUOPHUII HA TaHHOI MuKpodoTorpadumn?

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

28. Cpenu KocTeii, MpeACTaBJIEeHHBIX HA PUCYHKe (MacIITad He c00/I10/IeH), BbIOepHuTe
HEMapHYI0 KOCTh MO3Ir0BOI0 OT/IeJIa Yepena Yejl0BeKa, KOTOpPas oT/eJisieT HOCOBYIO
MOJIOCTH OT MOJI0CTH Yepena. Uepe3 npoabIPABIECHHYIO IVIACTUHKY 3TOi KOCTH
NPOXOASAT BOJIOKHA 00OHSITEIbHOI0 HepBa:

a) 1; 0)2; B) 3; r) 4.
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29. Kakoii npouecc (1-4) u3o00paskeH Ha KAPTUHKe?

a) MUCTTMHHU3ALINS;
0) HeUpYIIAIIHS;
B) TacTPyJIAINS;
r) haroruTos.

30. Kakoii opran npeacraBjieH Ha Mukpogotorpadpuu?

a) cpe3 oimkya;

0) cpes 1a3a B nmapacaruTaJibHOU TJIOCKOCTH;

B) OTOJIUT;

I') monepevHbli cpe3 TpyO KocTH B 0bsacT nuadusa.

31. Cuuraercsi, 4TO BeCh KHCJIOPO/I HA MJIaHeTe HMeeT OMOreHHoe MPOMCXO0KIeHUE, TO eCTh
BO3HHMK HCKJIIOYHTEJbHO 0/1arofaps AeATeJbHOCTH KUBbIX Oprann3mMosB. Ilpumepno
2.4 muIpa JieT Ha3a Ha pyOexxe apxesi M IPOTEPO30si KOHIEHTpauus KHCJI0pPoAa B
arMoc¢epe Havaaa noBbIaThest. OQHOM M3 IPUYMH «BEJIUKOI0 KHCJIOPOJIHOIO
COOBITHS» MOKET CYMTATBCH:

a) 0CTaTOYHOE OKUCJIEHHE MOBEPXHOCTHBIX MOPOJI KUCIOPOIOM, BBIICIISABILIEMCS
IMaHOOAKTEPHUSIMH B MPEAbIAYIINE SMOXH;

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

B) BO3HUKHOBEHHUE IIMAHOOAKTEpUil Ha pyOexe apxes U MPOTEPO30si;

T') MpUOOpPETeHNE IMAHOOAKTEPUSIMH CTIOCOOHOCTH K KUCIOPOTHOMY (hOTOCUHTE3Y 2.4 MIIpA
JIET Ha3ax.



32.

33.

34.

35.
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MeToabl paguOU30TOMHOIO JATHPOBAHUS HA CETOIHSNIHMI IeHb CIY:KAT 30J10ThIM
CTAHJIAPTOM NPH ONpeieIeHUH BO3PACTa HCKOMaeMbIX Haxoa0K. OqHaKo, eciIn
OKaAMEeHEeJOCTh HAXOAUTCH UCKJIIYUTETbHO B 0CAJ0YHOM MOpo/e, TO JaHHbI MeTo]
HEBO3MOKHO MPUMEHUTH TAK KaK:

a) 0CaJI0YHbIC MTOPOJIBI COCTOST U3 MPOAYKTOB BRIBETPHUBAHHS 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 nepeunciieHHbIX HUKE CJIy4YaeB HAN00JIbIIASI BEPOSTHOCTh HACIEI0OBAHUS
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
HCIIOJIB3YIOT AaHTUTEJIA, CIIUTHIE ¢ (MIyOpecleHTHHIMH MOJIEKYJIaMU, HHOTa 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 pucyHke noka3ansl ()OpMyJibl COeIMHEHMI, YHACTBYIOIIMX B MeTa00/IM3Me KHBBIX
oprann3moB. VI3 faHHBIX coeUHeHHI K MYPUHAM 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 HN X
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 pucynke npuBeaeHa ¢popmy.ia kpacureisi DiO, mmpoko npumMeHsieMoro B
KJIETOUHOI Ouosiorun. [lpu 106aBIeHNN PACTBOPA ITOr0 KPACHTEJIS K *KMBBIM
KJIETKAM OH CBSI3bIBAETCS CO clenM(PuuecKHMH CTPYKTYpPaMi U OKPAIIMBAET UX.
Hcxoast U3 CTPOEHHUS MOJIEKYJIbI 3TOT0 KPACUTEJISA, MOKHO MPEIN0JI0OKUTD, YTO Oy1eT
Ha0JII01aThCSl OKPalIMBAHME:

(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
4aCTO MOABEPraTCcs NOCTTPAHCIAAUMOHHBIM MOAU(UKANMAM, YTO Peryjaupyer
AKTHBHOCTb pa6oThl reHoB. Ha pucynke n300pa:keHbl CTPYKTYpPHbIe (DOPMYJIbI
0OKOBBIX LieNell AMUHOKUCIOTHBIX 0CTATKOB MOCJe MOAU(pUKANH

(MpSAMOYT0JIbHUKOM OTMEY€EH MEeNTHIHBII 0CTOB). YUYTHTE, YTO OHU B HENMTPAJIbHBIX
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YCJOBHSIX MOTYT ObITH 3apsizkeHbl. Kakoil U3 MoanpuuupoBaHHBIX AMUHOKH CJIOTHBIX

0CTATKOB CHHIKAeT CTa0MJILHOCThH HYKJICOCOMBI B YCJIOBUSAX KIICTKH:

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

39. Cxema AEMOHCTPHUPYET HOJIyKOHcepBaTI/IBHbIﬁ MEXAaHM3M pPeIVIMKAllUM: HCXO0AHBbIE
menu I[HK MMoKa3aHbI CIVIOINHBbIMU JIMHUAMHU, 4 CAHTE3UPYEMbIC — IIYHKTHPOM.

I'unore3a o MOJYKOHCEPBATUBHOCTH PCIVIMKAIIUHU, BBIABUHYTAasA BCJIECI 3a

onpenesenuem cTrpykrypbl JJHK, noaBepraiach kputnke, Tak Kak NpeanoJiarajioch,

4yTO:

a) MOJIyYMBILHECS XPOMOCOMBI HE JIOJIKHBI OBITh OJIMHAKOBBIMU;

0) n3-3a epeKpyYeHHOCTH JIBOMHON CIUPATIN OHA HE MOXKET pacIieTaThCsl;

B) M3-3a NIEPEKPYUYECHHOCTH JBOWHON CIIMpaJIM HOBbIE OAKTEpHAIbHBIE XPOMOCOMBI HE
CMOTYT Pa30MTHCB;

r) uHpopmanus OyAeT pacnpeaesaTbcs HEPaBHOMEPHO MEXKIY T0YEPHUMHU XPOMOCOMAMHU.

40. B 1983 roay KpeiiTmaH uccjieoBajJ HyKJIeOTHAHbIE PA3JIM4Us B IeHe

ajnkoroabaeruaporenasol (Adh) y pasubix ocodeii apo3oduiani. Ha 765 nccienoBaHHbIX

HYKJI€OTH/IOB KOJIUPYIOLIeil 00,1acTH reHa 00HApYKUJI0ch 00s1ee 10 HYKJIeOTHIHBIX

3aMeH B Pa3HbIX MO3MUMAX Y 0co0el U3 pa3HbIX monyJasinuii. Kak MoKHO 00bSICHUTDH

MoJIy4YeHHbIe HA0I101eHns1?

a) OOJIBIIIMHCTBO U3 MMpEACTaBJIICHHBIX MyTaI_II/Iﬁ SABIIAKOTCA HefITpaJ'ILHBIMH M BBITCCHAIOT BCC

OCTaJIbHbIE BapUAHTHI B MOMYJIIMAX B pe3yibTare apeiida reHos;

6) Ha PAa3HbIC MMOIYJIALUU TO-PA3HOMY HCﬁCTByeT €CTEeCTBEHHBIN OT60p B pC3yJIbTATC Y€TO

pa3UYHbIE MyTAllUU TIOCTETIEHHO BBITECHSIOT JIpYTHE,;

B) BCE MEPEUYHCIICHHBIC MYTAIlUH B CKOPOM BPEMEHHU OYyAyT OTOPaKOBaHBI €CTECTBEHHBIM
0oTOOPOM, Tak Kak 0coOM, HECYIIIHE UX, TOTUOHYT;

) y u3y4aeMbIx ocoOeli Obliia CyIIeCTBEHHO MOBBIIIEHA CKOPOCTh MyTareHesa, Tak Kak
mo1o0Hast T0JIsT H3MEHYHMBBIX MTO3UIIMNA HEBO3MOJXKHA.
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Yactb 2. Bam npeajararoTcs TCCTOBLIC 3alaHrd C MHOKCCTBCHHBIMH BAPUAHTAMH OTBCTOB
(ot 0 10 5). MakcuManbHOE KOJIHYECTBO 0alIoB, KOTOPOE BO3MOKHO HabpaTh — 60 (1o 2,5 Gamna
3a KaxkJ10e TecToBoe 3a1anue). Muaekcol BepHbIX oTBETOB (B) 1 HEBepHbIX oTBeTOB (H) 0T™MeThTE
B MaTpuIle 3HaKOM «X». OOpa3sel] 3amoHeHUs] MaTPHUIIbL:

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

B X | X X

X X

1. Ha pucyHke npeacTaBjieH KJIaCCHYECKUI IKCIIEPUMEHT ¢ NATOTeHHbIM H
HENMATOreHHBbIM IITAMMAMM THEBMOKOKKOB, NpoBeeHHbIH @. ['pudpurom B Hauasie
XX Beka:

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

a) S-ITaMM aHTarOHUCTHUYCH MO OTHOIICHHIO K R-TITaMMy ¥ 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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PaccMoTpuTe MpeacTaBiIeHHYI0 KAJJIOTPaAaMMY MPOUCXOKAEHUs ¥ IBOJTIOIHI
pacreHmii, omyomkoBaHHYI0 B ctathe Zhang et al (Journal of Integrative Plant
Biology, 2022, V.64, Is. 2, P.: 516-535), u BbIGepuTEe NPAaBHJIbHbIE OTBETHI:

a) 3enenslie Bogopocnu (Chlorophyta) - cectpunckas rpymnmna Me3ocTurmMaropuIeBbIM
(Mesostigmatophyceae);

0) 3enensie BOJOPOCIH — cecTpuHCKas rpymnna XapodunuessiM (Charophyceae);

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

r) Beiciume pacrenus (Embryophyta) u Xapossie (Charophyta) umenu obuiero npeaka;
n) Bonpopocnu B Viridiplantae He 0oOpa3ytoT 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 YTOIIECHHUS;

B) PaBHOCIIOPOBOCTE;

15



buo P3 2024-25, 9 knacc, Bap.1 16

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

Ha pucyHnke nokasansl 1Be MUKporpaduu (mojsydyeHHble ¢ MPUMeHeHHeM
CKaHHMPYIOLIeil 3JIEKTPOHHOI MHKPOCKONKU) MPOBOASIIIMX TKaHel pacrenusi Bapanuma
Huperzia lucidula. CpaBHusB pucyHok 1 (cjieBa) M puCyHOK 2 (CIIpaBa), MOKHO
YTBEPKAaTh, 4TO:

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

0) Ha pucyHKe 1 n300paXeHbI IIEMEHTHI POTO(IIOIMBL, @ HA PUCYHKE 2 — DIIEMEHTBI
MeTa(I0dMBbL;

B) Ha pUCYHKE 1 n300pakeHbI 3JIEMEHTHI ()JI0AMBI, @ HA PUCYHKE 2 — KCUJIEMBIL;

I') Ha pUCyHKax U300pakeHo (POPMUPOBAHUE CUTOBUAHBIX IOJIEH OT paHHEHW CTaAUU
(pucynok 1) k cpopMUPOBAHHBIM MOJIAM (PUCYHOK 2);

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

CemelicTBO ABCTpPOO3ii/INeBbIE SIBJIsIETCH OAHOM U3 02321bHBIX BeTBei IBOJIIOIHHA
BETKOBBIX pacTenuii. Ha pucyHke HUIKe MpeICTaB/IeHA IUArpaMMa HBeTKa
Austrobaileya scandens. M3y4uB cxemy, MO:KHO YTBEP:KAaTh, YTO B ITAaHHOM IIBeTKe:
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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 u3o0paxeHun cXxeMaTH4YHO MMOKA3aH 3TAll IUTOKUHE3A PACTUTEIbHOM KJIETKH.
Bbi0epuTe npaBuJibHbIE YTBEPKICHHS:

a) Ha pUCYHKE MMOKa3aHO 00pa30BaHKE TPETUYHON KJIETOYHOU CTEHKH, UMEHHO JIJIsl 3TOTO
nporecca HeoOxoIuM (pparMoriacT;

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

B) B BE3MKYJIaX U3 anmnapara [ oJb1ku K popMUpyroLIeiics CpeJMHHOMN MIacTUHKE
MOCTYTAIOT TOTOBbIE (PMOPMILIIBI LIEJUTIONO3BI AT TAJIbHEHIIIEro MOCTPOCHUS KIETOUYHON
CTECHKU;

I') B Be3uKyJax annapata ['onbpku K GopMupyromeicst cpeIMHHON MIIaCTUHKE MOCTYIAOT
MOJIEKYJIbI CIIMBOYHBIX TIMKAHOB (F€MMIIEIUITION03) U MIEKTUHOB YISl JAIbHENUIIETo
MOCTPOEHUSI KJIIETOYHOM CTEHKH;

1) 00pa3oBaHuE CPEANHHOMN TUIACTUHKY IPOUCXOAUT OT NMepUEpUH, T.€. OT yiKe
MMEIOIIENCS KJIETOYHON CTEHKH, K LIEHTPY KIIETKH.

Opranunsm, n300pa:kéHHbIN HA PUCYHKE, XOTH ObI HA HEKOTOPBIX CTAIUAX 'KU3HEHHOT 0
HUKJIA:



10.
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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.

Bbi0epuTe npu3Haky, nNpucymme A1 MAJOLIETHHKOBBIX 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 muexonutawmux u3 orpsaa Hacekomosimuwix (Eulipotyphla) umerorest Buabi,
BeayLme 00pa3 :KU3HU:

a) HA3€MHBIH;

0) ApeBeCHO-NA3a0IINT;

B) TIOJTyBOJTHBIIA;

T') MOJI3€MHO-POFOIIIHIH;

1) BO3TyIIHO-JICTAIOIIHI.
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PasBuras rpyaHasi KieTka ¢ péopamMmn umeercs y:
a) JATyLIeK;

0) smepuir;

B) TPUTOHOB;

T) 3MeH;

1) KPOKOJIUJIOB.

XapakTepHbIMH YepTaMH 3¢eMHOBOIHBIX B Poccun siBjisiioTCs
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 nepe4ncjeHHbIX YTBEPKAeHHI BEPHbI ISl KJICTKH OKA3aHHOM HA JaHHOM
¢ororpapun?

a) OHa HaxOJUTCs B MHTEep(hase;

0) 3TO KJIETKa )KHBOTHOTO;

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

16. T'nagkas MpllIeYHasi TKAHb MPUCYTCTBYET B COCTaBeE:
a) aopThI;
0) MOYETOYHHKA;
B) Xpsillia YIITHOW PaKOBHHBI,
T) I71a3a;
) KOXKH.

17. Kakue npoayKThl HA/10 BKJIIOYHUTH B PAallHOH YeJ10BeKa, YT00bI He 3200/1eTh Oepu-
O0epu? BoiOepuTe Bce moaxoasiniue MpoayKThl:
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.
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PaccMoTpuTe mpeacTaBIeHHBIN HUJKEe PUCYHOK KAPHMOTHIIOB CAMIA M CAMKH YTKOHOCA.
Oo6o3nauenns 1-21 u E1-E10 cooTBeTCTBYIOT OT€JBHBIM XPOMOCOMAM YTKOHOCA.

BepHo Jm, yTO:

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.

JJis1 mostydeHusi MbIlIeH ¢ KOHAUIHOHHBIM HOKAyTOM OIpe/leJIEHHOT0 IeHa (yaajieHue
000uX aJjielieil ITOro reHa B HEKOTOPbIX THIAX KJIETOK-MHILIEHeH) HCII0JIb3YIOT
CJIeYIOLIUI MOAX0X — CKPeIMBAKT JUHHUIO MbIIIECH, IKCIIPECCUPYIOIIYI0 B KJIETKAX-
MHUIIEeHsIX noja cnenuduyeckuM npoMoTopom pepment Cre-pekoMOUHAa3y (JIMHUSA
JAEJIUTOP) € JIMHUEeH, Yy KOTOPOil aHAJIU3MPYeMbIil F'eH OKPY KeH ¢ IBYX CTOPOH caiiTaMu
LoxP, y3naromumucs Cre (Takoil reH Ha3bIBalo (piiokcupoBaHHbIM). JlaJiee
MOJIyYEeHHBIX JUTeTEPO3UIOT BO3BPATHO CKPELIUBAIOT ¢ TOMO3UTOTAMH 110
(p1oxcupoBannomy reny. Bepno, uro:

a) B TakoM ckpemuBaHUM KOHIUIIMOHHBIM HOKAYT F'eHa MPOUCXOoIuT y 1/4 moTomcTBa.

0) [Ipu ckpenmBanum TUTETEPO3UTOTHI ¢ Cre-aeTuTOPOM KOHIUITMOHHBIA HOKAyT TeHa
npoucxo uT y 1/4 moromcraa.

B) [Ipu ckpemmBanuu IBYyX TUTETEPO3UTOT KOHIUITMOHHBIM HOKAYT T'€Ha MPOUCXOIUT Y
3/16 moTomcTBa.

r) 715 KOHIUITMOHHOTO HOKayTa B renatoruTax reH Cre-peKoMOMHa3bl JOKEH HaXOIUTCS
MOJ1 TPOMOTOPOM CBIBOPOTOYHOTO allbOyMHHA.

1) [t KOHTUITMOHHOTO HOKayTa B MbIIIIax reH Cre-peKoMOMHA3bl JOKEH HaXOUTCS IO/
MIPOMOTOPOM OeTa-aKTHHA.
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Ha pucyHke noka3sas npoiecc nepeiayy CHrHajia B XHMH4YeCKOM CHHaIce. YKa3aHbl
CHHANITHYEeCKHe Be3MKYJIbl, penentopsl Helipomeauatopa (P), nepenocuuxu (II),
ydyacTBywouue B o0paTHom 3axsate Meguatopos (HM). Takxke Ha n3o0pakeHnu
npeacTaBJieHbl 3 mpenapara:

npenapat 1 — 0J1okupyeT 00paTHBIN 3aXBaT MeIUATOPA U3 CHHANITHYECKOM 1IeJIH;
npenapar 2 — 0JJOKMpYeT BbICBO0OOK/IeHHE MeIHATOPA B CHHANITUYECKYIO HIeJIb
(3K301IMTO3);

npenapar 3 — siBJIsieTCA arOHNCTOM PelleNITOPOB HellpoMeauaTopa.

BblﬁepI/ITe NMPaBUWIBbHBIC YTBEPKACHUS 0 KA KA0OM U3 3THX IPerapaToB:

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

0) mpemnapat 2 cnocoOCTBYET POCTY aMILTUTY IbI TIOCTCHHANITUYECKOTO MOTEHIHAIA TIPU
CTUMYJISIIIUU MIPECUHANITHYECKOTO HEMPOHa,

B) mpemnapar 3 OJOKHPYET CHHANITUYECKYIO Mepeiady CUTHANA;

T') BCE IEPEUUCIICHHBIE MTPEnapaThl MOTYT MPUMEHSTHLCS IS Tepanuu 3a00JIeBaHUH,
CBSI3aHHBIX € UCTOIeHHEM Menuatopa HM;

1) IPUMEHEHHE TIpernapaToB 1 ¥ 3 BeJeT K POCTY aMILTUTY/IbI TOCTCHHANITHIECKOTO
MOTEHITHAA.

Kakoii n3 npoueccos HE BcTpeyaercs B 310pOBBIX KJIETKAaX YeJl10BeKa:
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 00IbIIOT0 KOJHYECTBA (PEHOTHNIHMYECKHX
JAHHBIX 110 U3MEHYUBOCTHU KYJIbTYPHBIX H TUKOpPacTynX popm pacrenuii Huxonaii
BaBuios cpopmynpoBaJ 3aK0H roMoJIOTHYECKHX PSII0B HACJIEACTBEHHOI
U3MEHYUBOCTH, KOTOPBIH B €ro yNnpoleHHoil (popMe 3BYy4HT CJIeAYIOIMM 00pa3oM:
«I'eHeTHYeckH 0JM3KHe BUABI U POAbI XapPAKTePU3YIOTCSI CXOAHBIMH PSAIAMH
HAaCJIeCTBEHHOM N3MEHYUBOCTH...». C MO3UIIUN COBPEMEHHON MOJIEKYJISAPHON
reHeTHKHM ¥ TeOPUM IBOJIIOIUM Bbi0epuTe BepPOsSITHbIE 00bSICHEHHS TAHHOT0 3aK0HA.
a) B MOMYJISIUY MpeKa ABYX OJIM3KUX BUAOB UMEJIOCH aJlJIeNIbHOE pasHooOpa3ue, KoTopoe
OBUIO yHACIeIOBAaHO IIOTOMKAaMH JIByX BUJIOB;

0) cxonHbIe (PEHOTHUIBI Y OJM3KUX BUJOB, CKOPEE BCErO OO0YCIIOBICHBI MyTAIlUSIMH B
COBEpIICHHO Pa3HbIX I€HAaX;

B) y OJM3KUX BUJOB MOTEHIMAIHHO MOX0KUNA HAOOp pa3pelIeHHbIX TPACKTOPHA B
sMOpHoreHese, KOTOpbIe B CBOIO OYEpe/lb BEAYT K MOX0XKUM (peHOTHIaM;

r) 6;1M3KMe BUABI 00J1a/1al0T CXOJHBIM HAOOPOM T'€HOB, a 3HAUUT B ATHX T'€HaX MOTYT
MIPOUCXOUTH CXOJIHbIE MyTaIlHH;

1) GnM3KKe BUIBI BCErla 3aHUMal0T OJIMHAKOBLIN apeall, a 3HAUUT Ha HUX UJICHTUYHO
NENUCTBYET €CTECTBEHHBIN 0TOOD.

24. TIpu onMcaHUH COOOIIECTB UCMOIb3YIOT HECKOJIbKO PAa3HBIX METPHUK, HATIPUMEP,
BHI0BO€E 00raTCTBO M 001as YBOJIIOLNMOHHAN JUCTaHIMsA. BumoBoe 6orarcTBo — 310
KOJMY€eCTBO BHAOB B CO00IIECTBE. JBOJIONUOHHAS JUCTAHIIMS COO0IIECTBA — 3TO
CyMMapHasi JUCTAHIUS MKy BUIaMu Ha ¢puiioreHeTudyeckoM jaepese. Ha pucynke
npeacTaBJieHbl PujioreHeTHYECKHe JepeBbsl PACTUTEIbHOI0 MOKPOBA ISl ABYX
coodmecTB. CunTaiire, YTO HIKAJBI JAJ5 ABYX JepeBbeB 0MHAKOBbI. M0KHO
YTBEPKAATh, YTO:

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

T') BUJI0BOE OOTaTCTBO BHIIIE B COOOIIECTBE A;

1) coo011ecTBO A SIBIISIETCS KIIMMaKCHBIM JIJIsl apKTHUecKol 30HbI Poccuu.
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Yacte 3. Bam mpesiaraiorcsi TeCTOBbIe 3afaHus, TPeOYIOIIHE YCTAHOBJICHHS COOTBETCTBHS.
MaxkcumanbHOe KOJIMYeCTBO OalioB, KOTOpOE MOKHO HaOpath — 92. 3anmoiaHuTEe MaTpUIlBI

OTBCTOB B COOTBCTCTBHUU C TpCGOBaHI/ISIMI/I BaﬂaHHfI.

1. [6 6annoB] Ha cxeme moka3aH Ku3HeHHBIH MUK 6akTepuu Hyphomonas neptunium, B
KOTOPOM MOKHO 3aMeTHUTh JBe MOP(}0I0rnuecKd pa3Hbie CTATUH — KJIETKH €O

JKTYTHKOM M KJIETKH ¢ TH(ONOJ00HBIM BHIPOCTOM.

CooTHecHnTe Ka)XaAyI0 U3 NepevuCJeHHbIX HUKe XapakTepuctuk (1-6) ¢ mopdonoruei
KJIeTKHU (A-B), K KOTOPOii OTHOCHTCH JAHHAS XaPAKTEPUCTHKA

XapakTepuCcTUKH:

1) ciykuT Uit pacceneHus;

2) HETIOJIBMIKHA;

3) cnocoOHa K CHMMETPUYHOMY JAEICHUIO;

4) ciocoOHa K aCHMMETPUIHOMY JIEJICHHIO;

5) skcnpeccupyet Bce OeNKu, HEOOXOIUMBbIE JIJIst
PpETUTUKAINH;

6) MOXET MEHSTh CBOIO MOP(QOJOTHI0O U CTAaHOBHUTHCS
KJIETKOH JIpyroro Tuma.

Mopddosorus KIeTKH:

A — KJIE€TKa CO )KTYyTUKOM;

b — xnetka ¢ rudonog00HBIM

BBIPOCTOM;

B — He oTHOCHUTCS K
KU3HEHHOMY LUKITY
Hyphomonas neptunium

XapakTepucTuKH 1 2 3

Mopdosiorus KiIeTKku
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2. [9 6anaoB] Ha pucyHke nmoka3aH ;KM3HEHHBIH UK JIMIIAHHAKA.
ConocraBbTe HH(pbI HA pucyHke (1-9) co craauaAMHu KU3HEHHOro HUKIa (A — 3).
Craauu »KU3HEHHOI 0 IHMKJIA :

A) 10JI0BOE pa3MHOKEHHE;

B) Gecronoe pa3sMHOKEHHE
CIIOpaMH;

B) BereratuBHOE pa3MHOKEHHE;
I') mukapuoTHYecKast CTausI
KH3HEHHOTO LIUKJIA;

J1) nuruioniHas 4acTh )KU3HEHHOTO
MKJIa;

E) nuxenusanus rpuda;

K) mecTo Meiiosa;

3) OII0I0TBOPEHHE.

Hudpa Ha pucyHke

CTaIll/Iﬂ AKU3HCHHOI'0 IMKJIA

3. [6 6aasmoB] ConocTraBbTe nMepeunciaeHHble HIKe KiaeTKH (1-6) ¢ nx 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.

Kaerkn 1 2 3 4 5 6

IInonaHoOCTDH

4. |8 6ansoB] Ha pucyHke moka3aH nonepevyHblil cpe3 KOPHS BbICHIET0 PACTEeHHS.
OnpenesuTe COOTBETCTBHE MEKIY MOAMUCSIME HAa pucyHke (1-8) m HazBanusiMu
CTPYKTYP AaHHBIX 3JieMeHTOB (A-3).
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Ha3Baumue cTpykKTyp:
A) npoTtokcunema;

b) mertakcunema;

B) sHnmonepwma;

I') sx301€pMa;

) puzonepma;

E) mapenxuma;

2K) mepuruki;

3) pmosma.

Homep 1 2

HaszBanmue

5. [8 6amnoB]: CooTHecuTe cTpykTypy (1-8) ¢ TeM mpeacraBuTesem, 115 KOTOPOIro OHA

xapakrepHa (A-3).
CTpyKTYypHBI:

1) BHyTpeHHUI U3BECTKOBBIN CKEJIET;
2) napanoauu;

3) pamyna;

4) akaHTOIIOINH;

5) npucocku;

6) TENbCOH;

7) ckenet u3 cnukyna SiOy;

8) TpexkamepHoOe ceplie.

IIpeacraBurenn:

A) Ephidatia muelleri (6ansra)

b) Acanthomaeba sp. (axanTaméoba)

B) Asterias rubens (Mopckas 3Be3/1a)

I') Astacus astacus (peuHoii pak)

JT) Helix pomatia (BuHorpaaHas yauTka)
E) Hirudo medicinalis (musiBka)

XX) Nereis pelagica (Mopckoii 4epBb)

3) Anodonta sp. (6e33y0Oka)

CTpyKTYypHBI 1

IIpeacraBurenu
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6. [9 6anaoB]: PaccMoTpuTe 1aHHBbIH pucyHok. ConocTaBbTe CTPYKTYPbl, 0003HAYeHHbIE HA
pucynke oykBamu (A-H), ¢ xapakTepHbIMH 18 HUX pyHknusivu (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 6annoB| B pa3HbIX oTpsiiax NTUIl BbIIYNUBIIMECS NTEHIbI HMEIOT PA3HbIA THI
pa3Butusi. OIHH POKIANTCS 3PAYMMH, NIOKPBITHIMU IIyXOM, H IOYTH CPa3y rOTOBBI
¢JIeI0BaTh 32 POAUTEISIMUA M CAMOCTOSITEJIbHO MUTATHCS — 3TO BLIBOAKOBBIN TUI. JIpyrue
— roJjble, cjenble, UX BLIKAPMJIMBAKOT POAUTEH — 3TO NTeHUOBbIH TUN. CooTHecHTe
oTpsaabl nTul (1-6) ¢ XapakTepHBIM /151 HUX THIIOM Pa3BUTHA NTEeHUOB (A-B).

OTpsiAbI NTHIL: Tun pa3Butus:

1) 'omyGeoOpa3Hsle; A) BBIBOJIKOBBIH;

2) Kypoobpa3Hsie; b) nren1oBslii (rHE310BOM).
3) 'yceobpazubie;

4) Bopo6suHO0OOpa3HbIE;
5) Crpaycoobpa3Hbie;
6) XKypasieobpa3Hsle.

OTpsan 1 2 3 4 5 6

Tun pa3surus
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8. [8 6annoB] CooTHecuTe KOCTH Yepena cyaaka (1-8) c oraesnom uepena (A-B).

Koctn qyepemna cyaaka:

OTL[e.]'[LI yepemna:

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

OTtaenbl yepena

9. [10 6amnoB] YcranoBuTe COOTBETCTBHE MeskAy NpusHakamu (1-10) 4 THunaMu TKaHel
(A-J1), o1t KOTOPBIX OHU XapakTepHbl. st ka0l Hudpsl B ciucke BbiOepuTe

TOJBKO OIUH, HauoboJ1ee NMOAXOASAIIUNA THII TKAHH.

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) KIICTKHU BBIACIIAIOT OMOJIOTHYECKH aKTUBHBIC 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 6an;10B] YcTaHOBHTE COOTBETCTBHE MEXKIY CTPYKTYPaAMH, YKAa3aHHBIMH HA PUCYHKeE
uudpamu (1-8), u X OTIHYUTEJIBLHBIMH 0CO0eHHOCTAMU (A-M). [lJ1s1 Ka:K10H CTPYKTYPbI
BbI0€epHUTE TOJBKO OJHY, HauOo0J1ee MOAXOASAIIYI0, OYKBY U3 CIMCKA.

OTiInunTe/IbHBbIE 0COOCHHOCTH:

A) Cocyn, o KOTOPOMY T€YET BEHO3HAasi KPOBb B MAJIOM KPyre KpOBOOOpaIEHUS.

b) Atunyc sHAOKPUHHOMN Kene3bl;

B) YacTh BO3AyXOHOCHBIX IyTeH, CTEHKU YKPETJICHBI XPAIECBBIMU MOTYKOJIbLIAMU;

I') [ToBepXHOCTH U3HYTPHU MOKPHITA TOBEPXHOCTHO-AKTUBHBIM BEIIECTBOM — CYpP(PaKTaHTOM;
) Cocyn, o KOTOpOMY TEYET apTepHaibHasi KpOBb B OOJIBIIIOM KPyTe KPOBOOOpAIICHUS;
E) Mpiminia, yuacTByroImas B IbIXaTeIbHBIX IBIKCHUSX;

X) Koneunast BeTBb OpOHXHAIBHOIO J€PEBA;

3) BBIBOAHOM NPOTOK MOIXKETYIOUHON XKETe3bl;

N) Cocyn manoro kpyra KpoBOOOpaIeHusl, BETBb JIETOYHON BEHBI,

K) BbI1BOIHO# MPOTOK MOIKETYAOYHON HKeNe3bl.

JI) [TonocTh, 3amoMHEeHHAS MIEBPATBLHOM KUAKOCTHIO;

M) SBasieTcst yacTbIO OT/EIIA, B COCTaB KOTOPOTO BXOJASAT CKIIAJAKHU CIM3UCTON 000JI0UYKH,
MPUHUMAIOIINE yYacTHE B I0JI0OCO00pa30BaHUU.

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 6annoB] CooTHecuTe THI KJIETKH MMMYHHOM cucTembl (1-8) n
ee THIIMYHYI0 QpyHK1IUI0 (A-[]).



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

6) TyuHas KJIeTKa,;
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DyHKIUH:

A) YOuiicTBo KJIETOK C BAPYCHBIMU aHTUT€HAMU;
b) Yo6uiictBo kinerok 6e3 monexyn MHC [;

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) Cekpenus riCTaMHHA.
Kiaerku 2 3 4 5 6 7 8

DOyHKIUH




