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IIpumep ogHOro u3 BapuaHToB. Kaxaplli BAPHAHT FEHEPUPYETCS DIEKTPOHHON CUCTEMOU
CIIy4ailHBIM 00pa30M M3 MYJIOB 33a/IaHHH 110 KaXIOMY U3 pa3/IelioB.

Pasznen 1. buosiorusi pacrennii, BogopocJiei, rpudos

3apanust 1-2. MHokecTBeHHbII BbIOOpP. MakcuMalibHas OlleHKa — 2 Oaiia 3a
OJIHO 3aJIaHHE.
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yopraHuamamu ~510 MnH.n. L 4

K TOSIBJICHUIO BBICIIUX PACTEHHI; kKENTasi — KOJOHU3ALUs CYIIH BOAOPOCISMHU M3 IPYTUX
IpyMIL; X — BeIMepiune opranusMel. b. @unorenernyeckoe nepeso rpymmbl Archaeplastida.

[TepBble 3yKapuoThl, clIOCOOHBIE K (POTOCHHTE3Yy, BOHUKIN NMpUMepHO 1,5 mupa. jer
Hazaa. DTOMY MPEIIECTBOBAI HAOCUMOMO3 TeTepoTPOGHOro MpercTaBUTENs dyKapuoT U
ruano6akrepun. Ceifuac MOTOMKOB 3THX OPraHu3MoOB 00beauHsIOT B Ipymy Archaeplastida,
BKJIIOYArONIyt0  kpacHeie  Bomopociu  (Rhodophyta), rmaykoduToBRIe  BOHOpOCIH
(Glaucophyta), u npencrasureneil rpynmnsl 3enéubie pactenus (Viridiplantae) (puc. b). Okomno
1 mapa. mer wHazan Viridiplantae pa3nenuianch Ha HEMOCPEICTBEHHO 3€IEHBIC BOIOPOCIH
(Chlorophyta) u rpynmy ctpentodguToBbIX Bomopocieii (Streptophyta), Kya OTHOCST BBICIIIHE
pactenuss (Embryophyta) w  xapoBsie Bomopociu  (Charophyta), sBistomuecs



MPEUMYIIECTBEHHO IPECHOBOAHBIMU M Ha3eMHbIMU oOuTaTensMu. Takum oOpasom, Bce
BBICIIIE PACTEHUS BO3HHUKIM OT OOIIEro mpeaka — CTPEenTOPUTOBOM BOJOPOCIH
(Streptophyta). Omgnako MHOTHME Jpyrue BOJOPOCIH TAKXKE KOJOHU3UPOBAIM CYIIY
HE3aBUCUMO OT MpeaKa SMOpruopUTOB.

[Tpubmusutensao  590-600 wmuH. ner Hazaag (BEpXHMH MPOTEPO30H) BO3HUK
MpernoaaraeMblil OOIIHi MPe1oK BRICIIUX PACTEHUI U 3UTHEMOBBIX BOAOPOCIEH (CLIETIISHOK)
(puc. A), obmamaromMii HUTYATOW HIJIM @K€ TMAPEHXUMATO3HOM CTPYKTYpOHl Tasioma,
KOTOpBIM JKWJI B BOJE, HO IOJBEPrajcsi NEpUOAMYECKOMY BbICHIXaHUIO. BO3HHKHOBEHUE
BBICIIMX PACTEHUH NaTUPYIOT B UHTEPBAJIE MEXK/y CPEHUM KEMOPHUEM U paHHUM OPJIOBUKOM,
nopsiaka 510 miH. ner Hazaa. Mx BbDKMBaHHMIO CIOCOOCTBOBAIM MHUKPOOPraHU3MBI, YiKE
OOUTaBIIME TOT/Ia HA CYIIIE.

HenaBuo BbiicHmIM, yto Oosnee 80% reHoB, o0ycClaBIMBAIOIIMX HAJIMYUE Pa3HBIX
(EHOTUIIOB U IMPOKUM CHEKTP IKOJIOTMUECKUX peakiuil SMOpHO(PUTOB, UMEIOT TOMOJIOTH B
reHomMax M TpaHcKpunromax crpentoduroB. Hampumep, Oosbmas wacte (>70%)
COBPEMEHHBIX BUI0B SMOpHOPUTOB 00pa3zyeT apOyCKySIPHYI0 MUKOPU3Y, KOTOpasi IOMOraeT
UM TOJy4aTh NUTATENIbHbIE BEIECTBA U3 cyOcTpaTa. ['oMoornyHbie TeHbl, y4acTBYIOIIHE B
CUTHAJIbHBIX Mpolleccax U HEOOXOAUMBIE AJIsl YCTAHOBJIEHUS 3TOr0 CUMOK03a, IPUCYTCTBYIOT
HE TOJIbKO Y BBICIIMX PACTEHUH, HO U Y CTPENTO(PUTOBBIX BOJOPOCIIEH.

1. BoiOepuTe Bce npaBuJibHbIe OTBEThI, ONUPASICh HAa MH(POPMAIMIO U3 TEKCTA M PUCYHKA.
a. OO mpeoK BRICIIUX PACTCHUIM U 3UTHEMOBBIX BOJIOPOCIICH MME MHOTOKJIETOYHOE
CTpOeHHE

6. Y crenTo@UTOBBIX BOAOPOCIEH yKe OBbIIIM MHOTHE T'€HbI, KOTOPbIE Y BBICIIUX PaCTeHUN
HEOOXOIUMBI 111 00pa30oBaHusl apOyCKYISIPHOM MUKOPH3BI

B. 3eJIEHBIE BOJLOPOCIHU XO/1€ IBOJIIOIIUN OCBAUBAJIM CYILY HEOAHOKPATHO

r. KpacHsle, 3enéHble, XapoBble BOAOPOCIN U BBICHIME PACTEHUS IPOU30LUIA OT OAHOTO
ob1ero npenka

1. J1o osIBJI€HUS NEPBBIX BBICIIMX PACTEHUH Ccyla Oblia 0€3’KU3HEHHOM

2. Ha ocHoBe mHopmanum, NnpuBeAéHHON B TEKCTe M Ha PUCYHKe, a TaK)Ke BallUX
3HaHMii, BbIOepUTe BCe BePHbIE YTBEP KIEHUS.

a. bkaiimuii o01muMiA MpeIoK BRICIIMX PACTEHUN U 3UTHEMOBBIX BOJIOPOCIIEH MOT 0OUTATh B
OJJTHOM OHOTOIIE C APEBHUMHU I'pudamMu

0. [lepBbie 1OCTOBEPHBIE CTPYKTYPHBIE OCTATKH BBICIIMX PACTEHUN B MMaJIEOHTOJIOTUUECKOU
JIETOIHUCU — CIIOPBI

B. BhIcIMe pacTeHrst BO3HUKIIM B [aJIE030MCKYIO 3py

r. KpacHble Bomopociv BOZHUKIIN B 3BOJIIOLUH TI03)KE, YeM MaHIIUPHBIE PHIOBI

1. [lepBbie Ha3eMHBIE pacTeHUs (POTOCUHTE3UPOBAH IIPU TOMOIIH JTUCTHEB

3aganue 3. [lonmummre pucyHok. MakcumaibHas OlleHKa — 5 0ajlioB.

Ha pucynke u3o0pakeHbl ramMero(uThbl pa3jM4YHbIX BBICIIMX pacTeHuil. Buecure
PYCCKHE HA3BAHUs OT/AE]I0B, K KOTOPbIM OTHOCAT 3TH PacTeHHsA, B OTBEAEHHBIC MOJISA
psaoMm ¢ coorBerctByrlommmMu OykBamu. Iloackaska: rameropur Ha pucynke b —
MHMKOTPO(HBIN.



Orser:

A — IlanopoTtHukoo6pa3zubie (IlanmopoTHukoBuanble, [TanopoTHukH)
b — IInaynooGpasusie (I1naynoBuausie, [1nayHsr)

B — IIBetkoBsie (ITokpeiTOCEMEHHBIE)

I' — I'onocemeHHbIE

I — Mxu (MoxoBuansie, [leda€HouHUKN)

3ananue 4. YcTaHOBHUTEe NPaBWILHYIO IO0CJ€10BATEJbHOCTh 00BEKTOB,

SIBJICHMI WIN cTaaquii mpouecca. MakcumalnbHas oOlleHKa — 5 0asioB.
YcTaHOBHTE TPAaBHIIBHYIO IOCIENOBATEIBHOCTh TEPEMEICHNs MOJIEKYIBl KHCIOpoaa IO
OpraHu3My IIBETKOBOTO PacCTEHUS.

1. KierouHas creHKa KJIETKU Me30(husuia

2. MeXKIeTOUHbIC TPOCTPAHCTBA TKAHH JIUCTA

3. IuToria3zma KJIETKH Me30(uLIa

4. MuToxoHapHUs

5. YcThuuHas mienn

OtBeT: 52134

3ananme S. YcranoBure coorBeTcTBUe. MakcumaibHas OlleHKa — 5 0aioB.
IIBeTok Qopmupyercst Onarojaps aKTUBHOCTH IO KpailHel Mepe MsITH KJaccoB

MPOAYKTOB AKCIPECCUU PETYIATOPHBIX TI'E€HOB — TPAHCKPUNIMOHHBIX (akTopoB (TD),

OIpEeNAIOLIMX IPOIecChl pocTa U JU( HepeHIIMPOBKHY OPraHOB LIBETKA, U TOTOMY Ha3BaHHBIX



NEPBBIMU TMSATBIO 3arjaBHbIMU OykBaMu JaTMHCKOro aidaButa. Bce snemeHTH 1BeTka
3aKJIaIBIBAIOTCS B BHJE OYrOpKOB MEpHUCTEMAaTWUYeCKOW TKaHM. To, Kakod opran Oyner
chopMupoBaH, onpeaessiercs B3auMoaeicTBiueM 3Tux Td, KaKabplii U3 KOTOPHIX BHITTOIHSIET
cBor0 crenuduueckyro (QyHkuMo. XapakTep W pe3yiabTaT B3auMojaeicTBUsA dTUx T
onuckiBaercst ABCDE-monensio popmMupoBaHus 1iBETKa, KOTOpas OKa3aHa Ha PUCYHKE.

LiseTok Arabidopsis thaliana (Ha atane Cxema ABCDE-mogenu pa3sutus LBeTKa
3aKknajkv opraHoB
YaLlenucTuk B
NNoAONUCTUK A @
ThIYMHKa -
nenecrTok E

Okcnpeccus TP, 0603HaYEHHbIX pa3HOM 3anuMBKOW, Npu OPMUPOBAHMUM PA3NTUYHbBIX
vyacten usetka Arabidopsis thaliana

(9 @) () (&) ()

Pucynok. ABCDE-Monenb popMupoBaHusi OpraHoB IiBeTKa pesyxoBuaku Tams (Arabidopsis
thaliana). BepTukajabHbIMH JUHHSIMUA Ha CXEME MOJEIM OOO3HAYCHBI YCJIOBHBIC T'DaHHIIBI

(bOpMUPYIOIIMXCST OPraHOB, IIBETHON 3aJIMBKONM 0003HAaYEH BKJIAJ Ka)OTO U3 MATH KJIACCOB
T® B popMupoBaHue TOro NI UHOTO OpPraHa.

YcraHoBUTE OJHO3HAYHOE COOTBETCTBHE MEKAY 3IJIEMEHTAMHM CTPOCHHUSl LBEeTKa M
(paxkropom pazpurus (TP) uim ux coueranueM.

OrtBerT:

Opran T® nian ux coueraHue
YameamcTuku A

Jlemectku ABE
TBIYUHKHT BCE
[Inogonuctukmu CE
Ceme3auaTku CDE

JIAIITHEE D




Pa3gea 11. buosgorus ;kuBOTHBIX
3ananus 1-2. MHoxkecTBeHHbII BbIOOP. MakcuMalibHasi OlleHKa — 2 Oaiia 3a

OIHO 3aJaHHuC.
BHuMaresbHO NpoYMTaAliTe NMPENJOKEHHBIH TEKCT M PacCMOTPHUTE PHUCYHOK, 3aTeM
nepexoauTe K BbINOJTHECHUIO 3a1aH .
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Knaccugukanus xuBoTHbIX co BpemeH Kapna JluHHes mnpereprnena MHOXECTBO
n3meHeHui. COBpEeMEHHAasl CHCTeMa NpHU3BaHa OTPaKaTh (PUIOTEHETUYECKUE OTHOIICHUS
MEXIy OPraHM3MaMH M OMUPACTCS MPEUMYIIECTBEHHO Ha JaHHBIE MOJIEKYJISIPHOW OMOJIOTHH.
[lepen BaMu OAMH W3 BApUAHTOB TAKOH PEKOHCTPYKIUU (DUIIOTCHUH MIICKOMHUTAIOUTIX
(pUCYHOK).

CoBpeMeHHas CHCTEeMaTHKa OOBIYHO UCIIONB3YeT KIAIUCTHIECKUN aHaN3. DTO MOAXO
K PEKOHCTPYKIMHM (UIOTEHWH, TJABHOM UYEPTOM KOTOPOro  CTAll0  BBIICICHUE
roJopHUICTHUYECKHUX TAKCOHOB, KOTOpPHIC BKIIIOYAIOT B CceOsl mpeaka, oOIIero Jis JaHHOMN



IpyNIbl, U BCEX €ro MOTOMKOB. TpaguIMOHHAas cucTEeMaTHKa HCIOJIb30Bajlla Takke U
napaduiIeTHYECKUEe TPYIIbI (BKIIIOYAIOT O0IIEro MpeaKa, HO HE BCEX €ro MOTOMKOB), U JTaXe
nonuuieTnyeckue (BKIOYAIOT MOTOMKOB pPa3HBIX IPEIKOB, T.€. CXOJCTBO €€ YJICHOB
BO3HUKAET B pe3yJibTaTe€ KOHBEPreHTHOM WM HapajjelbHOM 5BOJIOIMHU), KOTOpPHIE B
KJIQJIMCTUKE HE CUUTAIOTCS BaJUIHBIMU U IO3TOMY, CTPOTO TOBOPSI, TAKCOHAMHU HE SIBJISIOTCSL.

B pe3ynbTraTe crienuanicraM yaanoch BbIACIUTh TPYIIbI, KOTOPbIE BO MHOTHX CITydasix
CHJIPHO OTJIMYAIOTCS ¥ 10 Mop¢oJoruueckuM mnpusHakam. B konne XX Beka IuianeHTapHbIX
MJIEKOIMTAIOIMX pa3feliuid Ha HECKOJbKO KpYHHBIX TakcoHOB: JlaBpa3uarepuu,
OyapxoHToriaupsl, A¢pporepun u Kcenaprpsl.

MitekonuTarouye — 3To roJo(pUIETUIECKUM TaKCOH, MOSIBIEHNE KOTOPOTo JaTHUPYyeTCs
TPUACOBBIM TIepuoaoM (OKoio 225 MIH. J. Ha3ad). MIEKomwWTalIiue B Me3030€ ObUIH
MPE/ICTABJICHHl B OCHOBHOM HOPHBIMH, MOA3EMHBIMH M HOYHBIMU >XMBOTHBIMHU, TaK Kak
OOJNBIIMHCTBO HA3€MHBIX HHII OBUIM  3aHATHl  apxo3aBpaMu  (IIPEUMYIIECTBEHHO
nuHOo3aBpaMu). M Tonbko mocie Men-najeoreéHoBOro BbIMMpaHHs, IPUMEPHO B NAJIEOTEHE,
MJIEKOTTM TAIOIIM € TOPOAMIIA OTPOMHOE MHOT'000pazue hopm.

1. BoiOepure Bce NpaBHJIBbHbIE OTBEThbl, ONMHPAsiCh HA HHPOPMALMIO M3 TEKCTAa H
pHCYHKa:

a. bkaiinmme poJICTBEHHUKHY CJIOHOB B COBPEMEHHOM (hayHe — JaMaHbl U CUPCHBI

0. brimxaiimme poJCTBEHHUKU KUTOOOpa3HbIX — OeremMoToBbIe. [103TOMY [TapHOKOIBITHBIE —
napaguiaeTHYecKas rpymnmna

B. CecTpMHCKMM TaKCOHOM I10 OTHOILIEHU!O K Tymaiisam sBisercs rpynna Kcenaptpsl

r. JlaBpazuarepuu — rogopuiieTHYECKUi TAKCOH, KOTOPBIN BKJIFOYAET B Ce0sl €IMHOTO
00111ero Mmpeka u Bcex MOTOMKOB, KPOME HaCEKOMOSITHBIX

1. Miekonurarouye, clequali3upoBaHHble Ha IMTAHUU MYpaBbsMU, IIPEACTABIAIOT cOO0MN
roJOPHUICTHUCCKHI TaKCOH

2. Ucnouab3ys uHpopManuioo, NPUBEIEHHYI0 B TEKCTEe M Ha PUCYHKe, a TaKKe Ballu
3HaHUs, BbIOepHUTe BCe NPABH/IbHbIE OTBETHI:

a. AQppuKaHCKHE CIIOHBI OOBIYHO JKUBYT I'PYIIIIAMH CO CIIOKHOMW COIUALHON CTPYKTYPOU

0. B3pocibie npenctaBuTe COBPEMEHHBIX OJTHONMPOXOIHBIX JIUIIEHBI 3y00B U 00J1a/1a10T
3JIEKTpOpeIeIen

B. CHpeHbl, KaK U ApYrue BOJAHbIE MIEKOMUTAIONINE, CIOCOOHBI K XOJIOKAIIUU

r. Ins AdpotepueB xapakTepHa KOpOTKasi 0€peMEHHOCTh, TPOAOJDKUTEIbHBIE TIEPUO/T
JAKTAIMU U OOJBIIIOE KOTUYECTBO IETEHBIIIECH B TOTOMCTBE

1. KonmnuecTBo 1mIelHbBIX TO3BOHKOB Y BCEX COBPEMEHHBIX MJIEKOIUTAIOIIUX PABHO 7

3apanue 3. [lognumure pucyHok. MakcuMasnbHas olleHKa — 5 0aJlIoB.

IIo nmpeacraBiieHHbIM GoTOrpadusiM Yepenos onpeaeuTe OTPSA MJIEKONUTAIIUX, K
KOTOPOMY OTHOCHTCS COOTBETCTBYIOLlee 3KMBOTHOe. BHecuTe pycckue Ha3BaHMs
OTPSII0B B 0TBeIEHHBbIE MO0JIsA. MacmTadHas JuHeiika — Be3ae 1 cm.



r ﬂ 1cm

Orser:

A — I'pbI3yHBI

b — Xumnsie

B — Pykokpsbuibie

I' — KuronapaoxonsiTHbie (IIapHOKOIBITHBIE)
J| — Xunasie (Jlactonorue)

3aganue 4. YcraHOBUTE NPABHJIBHYH I0CJEI0BATEJbHOCTh O00BbEKTOB,
sIBJIEHU WJIU cTaauid mpouecca. MakcumasnbHas OlleHKa — 5 OaJIIoB.

YCTaHOBUTE TIPAaBUIBHYIO TOCIEIOBATEILHOCTh TPOXOXKIACHHUS BOIBI IPH IMMHTAHUU
JIAHIIETHHKA.

1. ArpuanpHas nojaocTh

2. Pot

3. ATtpuornop

4. JKaGepHble menu

5. T'morka

OtBeT: 25413

3aganue 5. YCTaHOBHUTE COOTBEeTCTBUE. MakcuMaibHas OlleHKa — 5 0ayuioB.

Ilepen Bamu — u3o0pakeHusl BbIMEPIIMX KUBOTHBIX. LISl KaxKI0ro mM300pakEHHOIO
o0bekTa (A-J]) BbIGEpUTE MOAXOASILIME U3 NPEII0KEHHOTO cUcKa yrBep:kuenusi (1-11),
cripaBeJIMBbIE VIS COBPEMEHHBIX Mpe/IcTaBuTeIeil 0TPsAa, K KOTOPOMY OHH OTHOCSITCS.
Buumanne! OnHo U3 yTBep KIeHUH B CIUCKe JHIIHee!



A

CHucoK yTBepKIeHU:

1. Tlo3BOHKM UMEIOT JOINOJHUTEIbHBIE OTPOCTKH, IO3BOJSIIOIIME  YKPENHTh
MI03BOHOYHBIH CTONO

2. Wwmerot 3y0bI 0e3 KOpHEH W MOBEPXHOCTHOTO CJIOS AMAJIM, BEAYT JAPEBECHBIH 00pa3

KUZHU

[IpucyTcTBYyeT JONOMHUTENBHAS Tapa KOCTEW Ta3a — CyMUYaTble KOCTH

4. SlitnekneTka CONEPXKHUT MHOTO >KEJITKa, 3apOABIIl POXKIAETCS € TpEXKaAaMEPHBIM
cepAaLeM

5. CnoxHasl cTepeoCKONMYecKasl 3puTeibHas CHUCTEMa, BbICOKAs YETKOCTh 3PEHMUS, y
HEKOTOPBIX TpEACTaBUTENCH OTpAga MOABIAETCS KOJOOUYKH, UyBCTBUTEIBbHBIE K
3€JICHOMY LIBETY

6. HcxomHo apeBecHbIe, 00Ja7al0T MHOKECTBOM (DOPM JIOKOMOITMH, HHOT /1A TIEPEXOIST K
MPSIMOXOXIEHUIO U JBYHOI'OM JIOKOMOLIMU

7. OcHoOBHasi Harpy3kKa MepeJHUX U 3aTHUX KOHEYHOCTEH MPUXOAMTCS Ha UX IEHTP, B
CBSI3M C 4eM Hanbosiee pa3BUTHIM (M MHOT/Ia €JUHCTBEHHBIM) MaJIblIeM Y OOJIBIIMHCTBA
MpefcTaBUTeNIel OTpsiia SABIISETCS TPETUI

8. BriTanyThIit yepen. 3yOnas ¢opmyna P0-3/0-3 KO0-1/0-1 I13-4/3-4 M3/3, B yemoctu
uMeeTcs auacrema

9. YactnyHO penynupoBaHHas 3yOHAsi CHUCTEMa, YTHKEICHHE KOCTEH M HalIudue
XBOCTOBOI'O IIJIABHUKA

10. OBomronus cBsA3aHa ¢ PeIyKIMEH KOHEYHOCTEH U MOSBICHUEM 00TEKaeMOCTH Tejla

11. B uenrocTu ecTh XUIIHBIE 3yObl, HEOOXOAUMBIE JIJIsl 3aXBATHIBAHUS JOOBIYU TIPU OXOTE

w

OTtBeT:

A B B r hi§

34 78 56 12 | 910

Nell — nqumuee




Pazneu 111. buoJgorust Kjierku

3ananus 1-2. MHoxkecTBeHHbII BbIOOP. MakcuMalibHasi OlleHKa — 2 Oaiia 3a
OJTHO 3aJIaHHeE.

BHuMaTe1bHO NPOYMTANTE MNPEIOKEHHBI TEKCT M PacCMOTPUTE PHCYHKH, 3aTeM
NepexoinuTe K BbINOJHEHUIO 32 JaHUH.

BaxxHy!0 poib B JKU3HU PACTEHUHN UIpaeT KJIETOYHas CTEHKA, KOTOpas UMEET CII0KHOE
CTPOCHHE W BBIMONHSAET MHOXKecTBO (yHKIuiA. KiieTounas creHka Oepér cBO€ Havamo OT
o01eil CpeAMHHON MIIACTUHKY, 3aTeM Y K10 KJIETKH HEHTPOCTPEMUTEILHO (POPMUPYETCS
WHAUBHyalbHasi cTeHKa. COBOKYMHOCTH KJIETOYHBIX CTEHOK U MEXKJIETHUKOB (OpPMHpYET
anonnacm — CUCTEMY COIPHUKACAIOIIUXCS KIETOUHBIX CTEHOK, 0OPa3yIOIHUX HENPEPHIBHYIO
CeTh 10 BCEMY PACTCHHIO. BHYTpH LEJUIIOJIO3HO-IIEKTMHOBOIO KapKaca KJIETOYHBIX CTEHOK
(dopmupyercsi cBOOOJHOE MPOCTPAHCTBO, KOTOPOE MOXKET ObITh 3aHATO Bomoil. M3-3a psaga
0COOEHHOCTEN CTPOEHMS aromnjacT UMEET OrPaHUYEHMs IO JTUAMETPY TPaHCIOPTUPYEMBIX
MOJIEKY L.

CHMIUIACTHBIM TPaHCIOPT — IEPEMELICHUE MOJIEKYJ MEXAYy KIETKaAMHU, KOTOpOe
IIPOUCXOAUT 4Yepe3 CIEeLUalbHble LUTONIA3MAaTUYECKUE MOCTUKHM — IuIasMonaecMbl. OHHU
NPEACTABISAIOT cOO0H TSHKM LUTOIMIIA3MBI, cofepxamnme kanansl JI1C u mpoxozsiue yepes
KaHaJIbl OPOBBIX MOJIEH B MEPBUYHBIX KIETOUHBIX CT€HKax (pucyHok). Ilostomy Boma ¢
JOOBIMH PACTBOPEHHBIMU B HEW BEIIECTBAMH, IOINAB B MPOTOIIACT OAHOMN KICTKH, MOXKET
JBUTATHCS AAJIbIIE 10 CUMILIACTY, HE epeceKas HUKaKuX MeMOpaH.

[Tnasmomecmbl popmupyroTes crnenyromum odpasom. [lpu nenennn knerku DI1IC mexny
JIOYEPHUMU KJIETKaMH HE IPEpPbIBAETCS, U OITOMY UX IMPOTOIUIACTHl KOHTAKTUPYIOT MEXIY
coboii. B mnazmanemme u B MmemOpane JI1C B 001acTi 11a3M01€CMBI “3aIKOPEHBI” OEIKOBBIE
MOJIEKYJIbI, KOTOPBIE PEryJIMpPyIOT IUAMETP IUIA3MOAECMBI. Y PACTEHHUM CYILECTBYIOT IBa
pa3IMYHBIX MEXaHW3Ma TPAHCIIOpPTa Yepe3 MIIa3MOJECMBbl: HeceleKmuseubviti (IyTEM MPOCTON
maddy3un) u cerekmuenvli mpancnopm, KOTOPBIA OCYIIECTBIISIOTCS 332 CUET M3MEHEHHUS
JraMeTpa I1a3Mo1eCMEHHOr0 KaHaja, 0Jarofaps uemy Jake HEKOTOpbIE€ KPYITHBIE MOJIEKYJIb
MOT'YT IIPOWTH CKBO3b Y3KHMI KaHAJI U OKa3aTbCs B IPyroi Kierke. [IloMMmMo cuMIIIIacTHOro u
amnoIlJIaCTHOTO MYyTeH ecTh el BaKyOJISIpHBIA TpaHCHOPT (PUCYHOK), HO €ro poyib B
TPAaHCIOPTE BOJbl HE3HAUNTEIIBHA.



Mnasmopecma
KneTtouHasn Lutonnasma ToHonnact Bakyonb
CTeHKa / Mnasmanemma |
/ | |
[ —— N\ | ——»

-:L—\Ef

— ANONNacTHbIA NYTbk — MO KNETOYHbLIM CTEHKaM
—— CUMNNACTHBLIA NyTb — MO UMTOMNNA3Me WU NIa3MoaecMam

> BakyonsipHbliA NyTb — 4yepe3 naa3ManemMmsbl, LMTONNasmMy U TOHOMacThb
(urpaeT B TpaHCMNopTe BOABI CPABHUTENEHO HEBOMLLUYIO POJb)

Pucynok. Cxemarnueckoe H300pa’keHUE IPYNIbl PACTUTENBHBIX KIETOK, Ha KOTOPOM
CYMMHUPOBaHbl BCE€ BO3MOXKHBIE NYTH MEPEABUKEHUS BOAbI (pacTBOpoB). OJHOBpEMEHHO
MOTYT MCII0JI30BAaThCs Cpa3y HECKOJbKO IyTel. Takue myTu MOryT pyHKIMOHHPOBATH U B
JUCTE, U B KOpe KOpHA. BakHEWIIy0 posib UIrpaeT amnoIuIaCTHBIA ITyThb, MUHUMAJIBHYIO —
BakyoJsipHbIid. (no /J. Tetinop, H. I'pun, Y. Cmaym, 1997 (2013))

1. BeiOepure BCe NpaBH/IbHbIC OTBEThbl, ONMPAsICh HA TEKCTOBbIH (pparMeHT M Ha
PHCYHOK:

a. ATIOIIACTHBIN TPAHCIOPT OCYLIECTBIISIETCS YEPE3 COBOKYITHOCTh MPOTOIIACTOB, BOAA UJIU
pacTBOpP ABUIKYTCS IO AMOIJIACTHOMY ITyTH 3a CYET OCMOca

6. ITo anmonyacTHOMY MMyTH MOXKET IepeMenaTbcsl He TOJIBKO BO/IAa, HO M MOJIEKYJIBI KpaxmaJa
B. CeJIeKTUBHBIN TPAHCHIOPT XapaKTEPEH AJI CUMILIIACTHOT O ITYTH

r. MoHOocaxapuabsl MOTYT II€pEMEMIATHCS 110 CUMILIACTHOMY ITYTH

1. [TnasmonecMa BoICTIIaHA U3HYTPU KJIETOYHOU MeMOpaH ot

2. Ucnoab3yst nHGopManuIo, NPUBEJICHHYI0 B TEKCTOBOM (hpparMeHTe W HA PUCYHKe, a
TaK’Ke Ballll 3HAHUs1, BbIOepUTe Bce BepPHbIe OTBETHI:

a. TpchnopT paCTBOpéHHBIX MHHCPAJIBbHBIX BCHIECTB U3 KJIICTOK C KOPHEBBIMU BOJIOCKAMHU K
KJII€CTKaM HpOBOIISIH.IGfI TKaHW KOpHA MHOPOUCXOAUT C Yy4daCTUEM W CHMIIIACTHOro, H
aroIjiIaCTHOr 0 myTu

0. JIBUKeHnI0 BOJbI B IPOBOASAILEH cHCTEME pacTeHHs CHOCOOCTBYET TpaHCIIMpaLUs

B. B TKaHSIX MHOTI'OKJIETOUHBIX )KMUBOTHBIX €CTh MEKKJIETOUHbIE KOHTAKTHI, 00ECIIeYNBaIOIINe
TPaHCIOPT MOJIEKYJI

r. Y BBICHIMX pAacTEHHH, KaKk U Yy MHOIOKJIETOYHBIX >KUBOTHBIX, (POPMHpOBAHHE TIaMeET
IIPOUCXOJUT B pe3yibTaTe Meio3a

1. TpancriopT MoJeKy1 4epe3 KIETOYHYI0 CTEHKY BO3MOXKEH TOJIBKO y PACTEHUN

3aganue 3. [lonnmummure pucyHok. MakcumaibHas OlleHKa — 5 0ajlioB.

Ha »siexTpoHorpamme mnpuBeaeHo u3o0Opa:keHue ¢parmeHta kKiaeTku. Omnpenesnmure,
KAaKHe KJIETOYHbI¢ CTPYKTYpPbl 0003Ha4YeHbl nudpamu. BHecurTe cooTBercTByHOLIME
Ha3BaHUS B NOJIsI VIS OTBETOB.
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1 — okalimnéHHBIE BaKyosH (BaKyOJIH, BE3UKYIIbI, TPAHCIIOPTHBIC BAKYOIIH )
2 — KapHoIUIa3Ma (SIJepHBIA COK, XpOMATHH, SIIPO)

3 — simepHast MeMOpaHa

4 — mop#I B sIEpHON MeMOpaHe

5 — snpomnazmatuueckas ceth (DI1C, rOIIC)

3aganne 4. YcTaHOBHTE COOTBeTCTBHE. MakcuMalbHas OlleHKa — 5 0aJlIoB.
Ilepen BamMu cokpaméHHasi CTPYKTypHast ¢opMyJjia U MoOjAe]db CTPOEHHS] HEKOTOPOI
MOJIEKYJIbl. Y CTAHOBHUTE TOYHOE COOTBETCTBHE MEKAY 3J1eMEHTOM MOJIeKyJbl (A-/) u ero
Ha3BaHueM. Buumanue! OqHo 13 Ha3BaHMH JIeMEHTa MOJIEKYJIbI JHUIIHee.



HasBanusg 3j1eMeHTOB:

OCTaTOK I''TMIIMHA

octaTtok GpochopHOI KUCTOTHI
OCTaTOK HEHACHIILIEHHON KUPHOU KUCIIOTHI
OCTaTOK TJIMIIEpHHA

OCTaTOK XOJIMHa

OCTaTOK HACBHILICHHOW KUPHOU KUCIOTHI

OrTBer:
O6o3Hauenue
3J1eMeHTa Ha3panue
MOJIEKYJIbI
A OCTaTOK XOJIMHA
b octaTok (pochopHOit KHCTOTHI
B OCTaTOK TJIMLEPHUHA
OCTATOK HACBHIIEHHON KUPHOU KUCIIOTBI
Jil| OCTaTOK HEHACHICHHOW KUPHOU
KHCJIOTBI
JInmnee OCTaTOK INIMIIMHA

11
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3aganue 5. JlaiiTe pa3BépHyTHIil oTBeT. MakcumasnbHas olleHKa — 6 0aslioB.
buonornueckne MmeMOpaHbl MOTYT BBICTYIIAaTh B Ka4ecTBE Oapbepa, KOTOPBIN 00yCIaBIUBaeT
CO3JIaHUE AMEKTPOXUMUYECKOTO TPAIUEHTA HMOHOB. DTOT I'PAIUCHT MPEACTABIISAET cOO0I OueHb
BaYKHBIM MCTOYHUK DHEPrUM, UCHOJb3yeMblid KiieTKoU. IIpuBeauTe npumepsl NMpoIECcCOB, B
KOTOPBIX UCIOJIb3yeTCs HAKOIJICHHAs TAKUM T'PaJeHTOM dHEPrus B KJIeTKe OaKTepUu.

OTtBeT:

DNEeKTPOXUMUYECKUI IpaIueHT HOHOB BOOPOAA (IPOTOHOB) UCIOJIB3YETCS B OaKTEepHUaIbHON
kierke st cuHTe3a Monekyn AT®O AT®d-cunrazamu (D-ATdazamu) B xoze
¢dorodochopunupoBanuss Ha MeMOpaHaX THIAKOUAOB Yy (oTOoTpoHBIX OakTepuit u
OKHCJUTEIBHOTO (hochopuimpoBaHus Ha KICTOUYHOW MeMmOpaHe WM e€ WHBAaruHAIMiIX Yy
a’poOHBIX OakTepuil. OTINUYUTEIBLHON 0COOEHHOCTHIO SIBISAETCS UCIOJIBb30BAHUE IIPOTOHHOIO
rpaJueHTa JJisl BpallleHus OakTepuaabHOro Kryruka. Kpome TOro, 3TOT TIpaaMeHT
00yclaBIMBalOT MEMOpPAHHBI MOTEHLMAl W HCHOJB3YIOTCA MJIA IOIJIOIIEHUS KJIETKOU
OaKTepuu MOHOB U HU3KOMOJIEKYJIIPHBIX OPraHUYECKUX COETUHEHUH.

Pasznea IV. I'eneTuka u cenexkuus.

3apanust 1-2. MHokecTBeHHbII BbIOOP. MakcuMalibHas OlleHKa — 2 Oaiia 3a
OJHO 3a1aHHuEC.

BuuMaresbHO NMPoOYMTANiTEe NMPeI0KeHHbINI TEKCT M PACCMOTPUTE PHUCYHKH, 3aTeM
nepexoauTe K BHITOJHEHUIO 32 1aH Hii.

[Mekapckue apoxoku Saccharomyces cerevisiae maBHO CTald MOJEIBHBIM OOBEKTOM
ouonorun. bopuIyro 9acTh )KM3HEHHOTO ITUKJIA APOKKU JUTUIOUIHEI, HO B pe3y/IbTaTe Mei03a
CTAaHOBSITCS TAIJIOWIHBIMU (PUCYHOK). 3UTOTa JIPOXKKENH COHAEPKUT B sjipe 32 XPOMOCOM.
Mexy TaruloONJIHBIME OpPraHW3MaMH BO3MOXKHO CKPEIIMBAHHE — CIUSHHE TarluIOHIHBIX
KIIETOK, TMPUYEM CKPEIIUBATHCS MOTYT TOJBKO KIETKH C pa3HbIM THIIOM CHApPHUBAHWSL.
CriocoOHbBIE K CIAPUBAHUIO JPOXOKHA JUKOTO THUINIA MOTYT IMEPEKII0YaTh THIT CHApUBAHHS
MEXIy a U o. JIUTUIonaHbIe KIETKH B yCIOBHSX CTPEcca MOTYT JIEIUTHCS MEHO30M, JaBas
HAYaJio 4eThIPEM acKocmopam: JIBYM a-cliopaM H JBYM O-cropaM. becrioyiioe pasMHOXKEHHE
JPOKKEH OCYIIECTBISETCS MYTEM MMOYKOBAHUS, B OCHOBE KOTOPOTO JIGKHUT MHUTOTHYECKOE
neneHue sgupa. B pesynbrare MOYKOBaHUS OOpa3yrOTCs NIBE KIIETKH, pa3IMdaroniuecs
pazmepaMu. BaykHol 0COOEHHOCTBIO ABIISETCS (PaKyIbTaTUBHASL AaHAOPOOHOCTH IPOACKEH, TaK
KaKk IpH HEAOCTaTKe KHUCJIOpPOAa OHM MOTYT OCYIIECTBISTh CHUPTOBOE OpokeHue. B
1a00paTOPHAX YaCTO UCIOIB3YIOT CPEbI CO CIUPTAMHU, YTOOBI BBISIBISATH KIETKH C MyTallUSIMU
B epmenTax nukia Kpebca, Tak Kak Ha TAKUX Cpelax OHU HE CITIOCOOHBI K POCTY.
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PucyHnok. XXusHeHHbI# UK ApOKKel Saccharomyces cerevisiae. 2N — TUIUIONIHBIEC KJICTKH,
N — TaluIOUIHBIC KJICTKH.

1. BoiOepure Bce NpaBuJIbHbIE 0TBEThI, OMUPASICh HA MHPOPMAIHIO U3 TEKCTA U
PHMCYHKA.

a. BereratuBHbIE KJICTKU APOXKIKEH CITOCOOHBI K ITOYKOBAHUIO

0. Y mpoxokeil nMeeTcs TeH, MPEACTaBICHHBIA B XpOMOCOME €TUHCTBEHHON Komueil. B
MTOCTCUHTETUY €CKOM 3Tarie HHTep(da3bl raraonHON KIETKU 3TOT r'eH OyAeT MpeacTaBieH
JBYMsI KOMTUSMH

B. 3Urora y Apoxokeit o0pa3yercs npu CIMSIHUM KJIETOK C OIMHAKOBBIM THIIOM CIIApUBAHUS
r. Jlisa ipoxokeil XxapakTepHO 00pa3oBaHKE CHIENMATN3UPOBAHHBIX MY>KCKHX U JKEHCKUX
raMeT, pa3JIM4aroluXcs CTPOCHUEM

1. Ha cranuum anaga3spl MUTO3a IUIIIONIHAS KIIETKA JPOXKIKEN COOEPKUT 32 XpOMOCOMBI

2. BoiOepuTe Bce npaBuiIbHBIE 0TBeThI. /l00aB/1eHHe KAKNX COeIMHEHNH B KYJbTYpPY
KJIETOK JPOKKeil Saccharomyces cerevisiae MokeT NPUBECTH K BOSHUKHOBEHHIO
MyTauui?

a. ['anakro3za

6. 'mapoxcun Bogopoa

B. Konxunun

r. Dopmabaeruyg

I. BpoMu CTBIN 3TN

3ananue 3. Pemure 3agauy. Makcumanbaas ouenka — 10 6amios.
B pacnopsixenun uccienoBaTesiel ecTh JBa TarjougHbIX mTaMMa Jpoxikeil. IlepBbii

IITaMM HE MOXKET PacTH Ha cpefe 0e3 JM3WHA M3-32 HOHCEHC-MyTanuu B TeHe G, KOTopbIit
JIOKaJIM30BaH B MIECTON XpOMOCOME, OJJHAKO CITOCOOCH pacTu Ha cpene Oe3 nernnaa. Bropoi
TaMM HE MOXKET pacTH Ha cpeae 0Oe3 JeilMHa u3-3a HOHCEHC-MyTaluu B reHe V
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(Jlokanu3o0BaH B MEPBOM XpPOMOCOME), HO PAacTET Ha Cpele C JU3UHOM. Y BTOPOro Iitamma
MPUCYTCTBYET TaKK€ HOHCEHC-MyTauus B reHe M, KOTOpbIM JIOKajdu30BaH B ILIECTOM
XxpoMmocoMme Ha paccTossHuu 4 cM ot rena G. Myranus B rene M puBOJUT K OCTAHOBKE LIUKJIA
Kpebca.

B Xxone skcnepuMeHTa CKpeCTHIJIN 3TH IITaMMbl MEXIy COOOM, B pe3ysbTaTe Yero ObLI
MOJydyeH JAWIJIOWAHBIA MITaMM. 3aTeM Yy HEro HWHAYLUUPOBAIM CIOpooOpa3oBaHUE U
MpOaHAIM3UPOBATIN TTOTOMKOB, BBIPALIEHHBIX U3 OTAEIbHBIX aCKOCHOp U Pa3MHOXKABIIUXCS
OecronbiM yTeM B TedeHue 20 MoKoIeHu .

Bbino/siHuTe 3a]aHNs M 3aNUIINTE OTBETHI B OTBeIEHHBbIE MOJs. YuTHTE, 4TO 1 cM
COOTBETCTBYeT 4acTore pexomMOumHanuu 1%. Bce ¢QyHknuoHupywmme ajnjienu
0003HaYbTe 3ar1aBHBIMH OYKBaMH, a MyTAHTHbIE — COOTBETCTBYIOIIUMU CTPOYHBIMH (J,
v, m).

1) NanouaHbIX TOTOMKOB CTajIM BBIPALMBAThL Ha cpeze 0e3 u3uHa. YKaKUTe, Kakas 10511
OT 0O0LIEero YKcia IOTOMKOB BBIPACTET Ha TAKOM cperie.

OtgerT: 0.5 (50%)

2) Ilepeuncnure reHOTUITBI TIOTOMKOB, KOTOPbIE BEIPACTYT Ha TAKOU Cpejie.

OtBet: vGm, vGM, VGm, VGM

3) l'anyionAHBIX TOTOMKOB CTaJIM BBIPAIMBATH HA CPEZE C ITAHOJIOM U TJIMLIEPUHOM B
KayecTBE IMHCTBEHHOI'0 MCTOUHUKA YIiIeposa 1 0e3 IeinHa. YKaKUTe, Kakas A0 OT
o0111ero yucia MNOTOMKOB BBIPACcTET Ha TaKOH cpere.

Otger: 0.25 (25%)

4) Hanumure reHOTUIIbI TOTOMKOB, KOTOPBIE BBIPACTYT HA TaKOH Cpene.

Otset: VgM, VGM

5) Cxonbko Mmoekyn AT® Oyzaer B KOHEYHOM UTOTe IMOTYYCHO B KIIETKE TPOXKIKEH
(cMHTE3MpOBAaHHBIE MUHYC 3aTPau€HHbIE) IPU PACLIEINIEHUH 9 MOJIEKYJI IJIFOKO3bI U 8
MOJIEKYJ (PPYKTO3BI.

Ortsert: 34

3ananmue 4. Jlaiite pasBépHyThIil 0TBeT. MakcumanbHas oleHka — 6 0asuioB.
OueHp qacTo JJIA IMPOBCACHUA OKCIICPUMCHTOB H606XOZ[I/IMO oJIy4aTb
“CHHXPOHU3UPOBAHHYIO KYJBTYPY KIJIETOK IPOXXKeH (3TO KyJbTypa KIETOK, KOTOpBIS
HaxXogATCda Ha O):[HOfI CTaauH XU3HCHHOI'O LII/IKJ'Ia). HpeI[J'IO)KI/ITe MCTOABbI, KOTOPBIC ITO3BOJIAT
MOJYYHUTh TAaKYIO KYJbTYPY KJCTOK, a TAKKE MCTOAbI, KOTOPBLIC IMO3BOJIAT HNPOBCPUTH, UTO
KJIICTKH HaXOo4siTCsA Ha OHHOfI CTaaAuH XXU3HCHHOI'O IIUKIJIA.

OtBer:

Jlns TOoNMyYeHWsT CHUHXPOHU3WPOBAHHOM KYJBTYphl MOMKHO JOOABISITh COCIMHEHHS, KOTOpBIC
MO3BOJISIIOT KOHTPOJMPOBATh KICTOYHOE JeiieHHe (B Cilydae IPOXOKeH 3TO 100aBieHue anbda-
(hakTopa). bonee TOro, MOXHO HCITONBE30BaTh U (EepeHIINAIBHOEe EHTPU(YTUPOBAHUE, KOTOPOE
MO3BOJIUT OTOMPATH CYOITOMYJISIIIMN KJIETOK, ¥ TIPOBOJINTH IaJIbHEHIIee KYIbTHBUPOBAHUE OPraHU3MOB.
Emé oamH MeTosi mpejmoyiaraeT WCIOJb30BaHUE MYTAIMi B I'eHAaX KJIETOYHOrO IUKIJIA, KOTOpbIC
MPHUBEIYT K OCTAHOBKE KJIETOYHOTO KA HA ONpeeNIEHHON cTauu. Jlaee B TaKne KIICTKH BBOJUTCS
IJ1a3MuJla C HOPMaJIbHBIM T'€HOM IMKJIMHA I10J] WHIYIUOCILHBIM IMPOMOTOPOM, YTO TIO3BOJISET
3aMyCTUTh SKCIPECCHUIO JJAHHBIX TEHOB U BOCCTAHOBHTH JICIICHUE KJICTOK.
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Meronpl, TO3BONISIOLIME MPOBEPUTH CHHXPOHHOCTH  KJIETOYHOM  KYJbTYPHl  CIEAYIOIIHE.
Ucnonws3zoBanue JITHK-CBS3bIBAIONIMX KpacUTENEH M aHAJIU3 KIECTOYHOM KYJbTYphl Ha MPOTOYHOM
MUKpockorie. B xome 3toro skcnepuMeHTa Mbl MOkeM ouLeHuTh koiaudectBo JIHK B kierke n Ha
OCHOBAaHUH 3TOr'0 CJIeJIaTh BBIBOJL 00 OAMHAKOBOM CTaIMM KJIETOYHOr'0 LIMKIIA. Mcrnonb30BaHne METO/I0B
MUKPOCKOITHH, YTO MO3BOJISIET OIEHUTH MOPQOIOTHIO IPOKKEBBIX KIETOK M TOATBEPIUTh, HA KAKOH
CTa/INY HAXOJIUTCS KYJbTYpa KJIETOK.

Pa3znea V. buoJjgorus 4ejioBeka
3apanus 1-2. MHokeCTBeHHBbII BbIOOP. MakcuMalibHasi OlleHKa — 2 OaJiia 3a
OIIHO 3aJaHHE.

BuHuMaTe1bHO NPOYMTANTE MNPEIIOKEHHBI TEKCT M PacCMOTPHTE PHCYHKH, 3aTeM
NepexoauTe K BhINOJIHEHHIO 32 JaHUH.
B npouecce 3MOpHOHANBHOIO pa3BUTUS YEIOBEKAa U JPYIMX JKUBOTHBIX HEKOTOpPBIE

KJIETKH BBICEJIIOTCS U3 AMUTENUEB 3apOJBIIIEBbIX JIUCTKOB U (OPMUPYIOT APyrue TKaHU U
3a4aTKi OpraHoB. Tak, y MO3BOHOYHBIX KJIETKH HAPYKHOTO CJ10sl (3NMOIacTa) mepemMenarTcs
BHYTPH 3apojbllia, TAe 0o0pa3yloT Me3oaepMy U sHToaepMy (pucyHok 1). Bricensrorcs
OOBIYHO KJIETKU MEPBUYHOM MOJIOCKH — ydacTKa 3nubiacTta Ha COMHHON CTOpOHE AMOpHOHA.
[Toxoxuit mpouecc HabOmomaercs M Ha craaud QopmupoBaHus Heilpyinbl. Bo Bpems
3aMbIKaHUS HEPBHOW TPYOKM KIJIETKH, DPACHOJIOKEHHbIE Ha TIpaHHUIle HEPBHOW TpPYyOKH U
9KTOJIEPMBI, 00Pa3yl0T HEpBHBIN IrpedeHsb (pucyHok 1). HepBHblil rpeOeHb HHOT]Aa HA3BIBAIOT
4eTBEPTHIM 3aPOJIBIIIEBBIM JIUCTKOM. Ero KJIeTku MUrpupyroT 1o Bcemy SMOpPHOHY, y4acTBYs
B 00pa3oBaHMM TaHIJINEB BEreTaTUBHON HEPBHOW CHCTeMBbl (IIapacHUMIIATUYECKOH,
CUMITaTHYECKOMN ), CCHCOPHBIX HEHPOHOB, TTIMH, CTPYKTYP CKeJIeTa r'OJIOBBI, a TAKKe (hOpMUPYSI
MMUTMEHTHBIE KJIETKH 3MuaepMuca (pUCYHOK 1).
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Pucynoxk 1. OOpa3oBaHME pazIMYHBIX OPraHOB U TKaHell B 3MOpPHOHAJIBLHOM Ppa3BUTHUU
YeJI0BeKa

HepHblit rpebens oOpa3yercsi MouTH Ha BCEM MPOTHKEHUU 3aMBIKAIONIECHCS HEPBHON
TpYOKH, IPU 3TOM KJIETKH U3 PAa3IUYHBIX YYaCTKOB HEPBHOIO IpebHs 1uddepeHupyoTcs He
OJIMHAKOBO. B 3aBHCHUMOCTH OT MOJ0XKEHUS U CyAbOBI KIIETOK B HEPBHOM I'peOHE pa3inyaror
CIIEAYIOUIME OTHAENbl: TOJOBHOW, BaryCHbId (LIEHHBIN), TYJIOBUIIHBIN, KapAHAJIbHBIA U
KpECTIIOBEIH. [ '0JIOBHOI OT/Ie]I HEPBHOTO IPeOHS 00pa3yeT, B YaCTHOCTH, KOCTH M XPSIIIH JIUIIA,
men. TynoBUIIHBIA OTAEN NAa€T Hayajao CEHCOPHBIM KOPEIIKaM U YyBCTBHUTEIbHBIM HEpBaM
CIIMHHOIO MO3ra, CUMIIATUYECKOM CHUCTEME, & TAKKEe IMUTMEHTHBIM KJIETKaM U MO3TOBOMY
BEIIECTBY HAJIMOYEUYHUKOB. BarycHwlii (mIeWHBIA) W KPECTIOBBIM OTAENbl (HOPMHUPYIOT
[apacuMIaTHYECKYI0 MHHEPBALMIO KUILIEUYHUKA. M3 KIeToK kKapaAnaabHOro HEPBHOIO I'peOHs
pa3BUBAETCS TEPErOpoIKa MEKIAY a0PTOH U JIETOYHOM apTepueit (PHCYHOK 2).
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Pucynoxk 2. CxemMa cTpoeHHS 3apofbllla MO3BOHOYHOIO U  HEKOTOpbIE MMyTH
muddepeHIIPOBKY KJIETOK €r0 HEPBHOI'O I'PEOHS.

1. Ucnoab3yst uH(pOpManuIo, NPeACTABJICHHYIO B TEKCTEe U HA PUCYHKAaX, BblOepuTe BCe
NpaBHJIbHbIC YTBEPsKACHHMS O Ipoueccax B OpPraHu3sMe 4YeJO0BeKa B HOpPME M IIpH
NMaToJIOTHH.

a. Kitetkn HepBHOTO I'pebHsI 1al0T HA4aJl0 HEKOTOPBIM KJIETKaM 3HIepMHca

6. KneTku nepBuYHOMN MOJIOCKH 00pa3yloT HEPBHBIN I'peOEHb MPH 3aMBbIKAHU U

B. [ ImanpHbIE KJIETKU MOT'YT Pa3BUBATHCS U3 HOTOXOPIA

r. TyJOBUILHBINA OT/AET HEPBHOIO rpeOHs 00pa3yeT MeIaHOLUThI

1. TynOBUILHBINA OT/ET HEPBHOIO IpeOHs yU4acTBYET B 00pa30BaHUU HEKOTOPBIX XKENE3

2. Ha ocHoBe uHpopmManuu, NpuBeI¢HHON B TEKCTe U HA PUCYHKAX, a TaK:Ke BallUX
3HaHUii BbIOepHUTe BCe NPAaBUJIbHbIE YTBEPKICHUS.

a. Y rOJIOBOHOI'MX MOJUIIOCKOB HEpBHas TpyOKa (OpMHUPYETCS U3 IKTOIEPMbI

6. lacTpynsitust y MO3BOHOYHBIX TPOUCXONT 32 CUET BBICEICHHS KIETOK U3 dMU0IacTa

B. llenTpanbHas HEpBHAs CHCTEMA y MIO3BOHOYHBIX PA3BUBACTCS U3 HEPBHOM TPYOKH

r. CuMnaTuyeckas HepBHasi CUCTEMa Y TTO3BOHOYHBIX Pa3BUBAETCS U3 ME30AEPMbI

1. TynOBHIIHBIN OT/IET HEPBHOTO rPeOHS (OPMUPYET JKEJIe3bl BHYTPEHHEH CEKpEIuu

3ananne 3. YcTaHOBUTE NPABWIBHYK MOCJIEI0BATEILHOCTh 00bEKTOB,

sIBJIEHU WJIM cTaauid mpouecca. MakcumaibHas OlleHKa — 5 0aJlIoB.
YcTaHOBUTE MPaBUIIBHYIO MTOCTIEI0BATENLHOCTD IEPEMEIIEHHS 110 OpraHaM TUM(aTUIECKON U
KPOBEHOCHOW CHCTEMBI JIEWKOINTA, KOTOPBIA Imomaia B JTUM(OTOK B CIM3HCTOW O00OJIOYKE
KUIIEYHUKA U OKa3aJICsl B OTHOM U3 apTEepU O CEIE3EHKHU.

Bepx#nsisa nonas BeHa

[TosicHnuHBIH TUMpaTUYECKUN CTBOJI

JleBas muiederonaoBHasi BeHa

I'pyanoit mpoTok

el N =
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5. I'pynnas aopra

Ortsert: 24315

3aganue 4. YcTaHOBHUTE COOTBETCTBHE. MakcuMaibHas OlleHKa — 5 0ayuioB.
3aKOHOMEpPHOCTH SMOpHOreHe3a YelIOBeKa M3Yy4aroT B TOM YHCIIC M Ha MOJEIbHBIX

AKHUBOTHBIX. )15 TOrO, 4TOOBI ONpeNeTUTh POJib U cy1b0y KiieTok HepBHOTo rpeOHst (HI'), rensr
3apojibliia MOAUGHUIPYIOT, BHOCS MYyTalluH, HapyLIaloie HopMaabHylo AU depeHInpPOBKY
ornpenenéHHbIX Ki1eTok. [Tomumo MyTanuii, HapyIaoIuX UX pa3BUTHE, B KJIETKaX HEPBHOTO
rpeOHsT HAXOIATCS U IKCIPECCUPYIOTCS TEHBI OelIKOB-MapKepoB, Ojaronapsi KOTOPbIM HX
MOKHO OTJIMYUTH OT APYTUX 3aPOJBIIIEBBIX KIETOK.

B renb1 MozieIbHBIX TO3BOHOYHBIX )KUBOTHBIX BHECIIM MYTaIlMH, HAPYIIAIOLIUE PA3BUTHE
KJIETOK HEpPBHOIO TpeOHsS OIHOrO0 U3 OTAEJIOB. YCTAHOBUTE COOTBETCTBHE MEXKIY
U300paKeHNAMM KMBOTHBIX H MX 3aPOJbIIIEBBIX CTPYKTYP (A-/l) M oTae1aMu HEPBHOTO
rpeOHsi, pa3BUTHE KOTOPOro ObLI0 HapymeHo myramuei (1-5). s cpaBHeHusi Ha
H300paskeHUsIX TMPHUBeAEHbl 3apoJbllIeBble CTPYKTYPbl  3/0POBBIX KMBOTHBIX
(koHTpO.JB). Buumanue! HexkoTopbie Ha3BaHUA B CNIUCKe — JIMIIIHUE!

CHOHCOK OTIEIOB:

1. l'onoBHOIA

2. BarycHblit

3. TynoBUIITHBII
4. KapananbHblid
5. KpecrtioBsrit

6. I'maznon
OTBETEHL:
A b B r I
1 3 4 3 2 unu 5

No6 — MUITHUHA.
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3apanue 5. Pemure 3agauy. MakcumaibsHast olieHKa — 8 OaJlIOB.
Cepreunsblil BEIOpOC — MOKa3aTelb, XapaKTepU3YIOIUi 00bEM KPOBHU, BRIOpACBIBAEMOI

CepaIleM B MUHYTY B OOJIBIIOW KPYr KpoBOoOOpalleHUs y HCHbITyeMoro cocrtasisier 6000
Mi/MuH. O0bEMHAs CKOPOCTh KPOBOTOKA B HHCXOJAIIECH YacTH IPYIHON aOpThI COCTABIISIET
3000 mn/muH, B OpromrHo# aopte 2400 mMi/MUH.

[Topuust ¢iryopecieHTHOTO KpacuTels MEePEeHOCHTCS C KPOBOTOKOM IO aopTe, U
CBSI3bIBAETCSl C MULIEHBIO B TOUKE €€ pa3/ielIeHHs Ha IIPaBYIO U JIEBYIO OOILME MO/B3A0LIHbIE
aprepuu. [loacunraiite, CKOJIBKO BpeMeHH NOHAT00MTCS 3TOM MOPIUH KPACUTEJIsl, YTOOBI
NepeMeCTUThCS U3 JIEBOIO xKeayAouka B (ase cuctonbl K mumieHu. IIpomexyrodynsie
pe3yJbTaTbl BbIYMCJICHHH, MOJY4YEeHHbIe B XO0J€¢ pelIeHHs, BHECHMTE B CIEHHATbHO
oTBe¢HHBbIE M0J1s1. BAMManue! OKpyriure 0TBeThbI ¢ TOYHOCTHIO 10 COTBIX.

Tabmuna 1. Mopdonornueckue xapakTepUCTUKH HEKOTOPBIX COCYOB.

Hassanue cocysa Hnouiae/i[:é :I/(I):,ef;;moro ,Z[J'II/IHB;: I(\:40<:yzla,
Bocxopasmas 4acTe rpyiIHOM aOpThI 4 5
[yra aoptel 4 4
Hucxopnsmas 4actb rpyTHOM a0pThI 25 30
Bpromnas aopra 2 12

1. [IpormeHT cepaeduHOro BEIOpOCca, MPUXOASAIIHNIICS Ha KPOBOTOK B rpynHON aopte (%):
2 bamna

3000/6000=50%

2. IIponeHT cepredHoro BeIOpoca, CHaOKaIINA Opranbl OpromrHoi mosocTu (%):

2 Oamia
2400/6000=40%
3. JluneitHast CKOPOCTh KpacHTENs Ha YYacCTKe OT Hadaja aopThl 1O KOHIIA JYT'H a0PThI

(cm/cex): 1 6amn
I1o aopme 6000 mn 6 mun/4 cm? = 1500 cm/mun 1500/60 = 25 cm/cex
4. JluneitHasi CKOPOCTb KPACUTEIS B HUCXO/ISIIIEH YaCTH TPYAHON a0pThI (CM/CEK):

1 Oaut
3000 mn 6 mun/2,5 cm? = 1200 cm/mun 1200/60 = 20 cm/cex
5. JIuneitHasi CKOPOCTh KpacuTens B OPIONIHOM aopTe (CM/ceK): 1 Gamn
2400 mn 6 mun/2 cm? = 1200 cm/mun 1200/60 = 20 cm/cex

6. Bpemst TpoXokIeHUs MOPIIMK KPACUTEIISA OT Cep/lia A0 pa3eeHUs OPIOIIHOW a0pThI
(cex): 1 6amn
9 em/25 em/cex + 30 em /20 em/cex + 12 em /20 em/cex= 0,36+1,5+0,6= 2,46 cex




