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9 kiaacc
Bapuanr 2
[Ipumep oaHoro u3 BapuanToB. Kaxpiii BApHaHT reHepupyeTcs JIEKTPOHHOM CUCTEMOM
CIIy4aiHbIM 00pa30M M3 IyJIOB 3aJaHUH 10 KKIOMY M3 Pa3/IeiioB.

3ananus 1-6. Boioepure BCE npaBuibHble OTBeTbl. MakcuMalibHasi OlIEHKA 3a

Ka)kJ0€ 3aJlaHue — 5 0ajoB.

1. AnoMuKcHC — c10c00 Pa3MHOKeHHUsI PACTEHUii, MPU KOTOPOM /JIsl Pa3BUTHS 3apoabIla B
ceMeHHU He Tpedyercs ciausinus ramer. Ha pucynke A mpeacraBiieH 00beKT, JAJ KOTOPOIo
XapakTepHa OJHA M3 PAa3HOBUJAHOCTed anmomukcuca — aumaocnopusi. I[lpum >Tom U3
MATEPUHCKOH KJIETKH Meracmopbl NyTéM psila MUTOTHYECKHX jejieHUil (opmupyercs
3apoJblleBbIil MeIIOK (3KeHCKUil raMeToduT). YeM 0TIMYAETCH ITOT BAPHAHT AIOMHUKCHUCA OT
crnocofa pa3MHOKeHUsl, MIPOWLITIOCTPHPOBAHHOIO HA pucyHke b?

7 Me
3agasp- M-~ _ - -7

LieHTpanbHas
Cemesayarok kneTka (4n)

&

N
AnuekneTka (2n)

W

3Hpocnepm

a. HoBoe pactenue obpa3syercst U3 HEOMJI0JOTBOPEHHBIX KEHCKUX raMeT

6. IToToMCTBO MMeeT TraIrIouAHbIH HAabOp XPOMOCOM

B. /17151 06pa3oBaHus HOBOI'O pPacTEHUs HE TPeOyeTcsl yyacTHe MY>KCKHX T'aMeT

r. HoBoe pacrenne reHeTndecky UJIeHTUYHO MaTepUHCKOM 0co0u

1. J1ns pa3BUTHS HOBOT'O PacTEHUsI HEOOXOAMMO HAIWYUE MUTAIOLIEH TKaHU — 3HJI0CTIepMa
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2. Ha pucynke mnpeacraBjieHbl pa3jnyHble 0€CNO3BOHOYHbIE SKHUBOTHBIE (COOTHOIIEHHE
pa3MepoB He c00.1101eH0). Kakue 4epThl pa3sMHOKeHH ST M PA3BUTHS SIBJISIIOTCS CXOAHBIMH JJTsI
JAHHBIX OPraHu3MoB?

a. B xone aMOproHaIbHOrO pa3BUTHS Y 3apojiblia GOPMUPYIOTCS TPH 3apOIBIIIEBBIX JIUCTKA
6. PaznenbHONOINBIE )KUBOTHBIE

B. PoroBoe oTBepcTe y 3MOproHa hopMuUpyeTcss Ha MECTE IIEPBUUHOIO pTa

r. On010TBOPEHHUE HAPYHKHOE

1. B )KM3HEHHOM IIUKIIE €CTh CTausl JIMUUHKU

3. PaccmoTpuTe npeajioxkeHHble n300paxeHus. Ha pucyHnke A npeacraBiieH nonepeyHblii cpe3
0c000ro0 KaHaja, pacnoJ0KeHHOr0 BHYTPHM BHCOYHOH KOCTH, a Ha pucyHke b — sjnemeHT
KaHa/ia, HeCYlIUil pelenTopHble KJIETKH (0TMeudeHbI 3eJIéHbIM nBeTOM). KakoBbl GyHKIUM
ITHUX PelenTopoB?

a. PearupyroT Ha U3MEHEHHUE MMOJIOKEHUS Tejla B IPOCTPAHCTBE

0. IIpeoOpa3yroT MexaHHUYECKHE KOJeOaHHUsS Cpeabl B DSJICKTPUUYECKHE HMITYJIbChI, KOTOPBIC
NEePENAIOTCS B 3aTBUIOYHYIO JIOJFO KOPBI OOJIBIINX MOy AP

B. BocIipuHUMAIOT aMILTUTY 1y MEXaHUIECKIX KOJICOaHUH

I. YJIaBJIMBAIOT MEXaHUUYECKUE KOJICOAHUS IPU ITOMOIIN YyYBCTBUTEIBHBIX PECHUYCK

1. BocnprHHMAIOT 9aCTOTY MEXaHUYECKHUX KOJICOaHMIH



3
4. XoJgepa — 310 ocTpoe MHPEKUNMOHHOE KUILIEYHOe 3a00JieBaHue, BO30yauTe/eM KOTOPOro
siBJisieTcst XoJiepHblii BuOpuon (Vibrio cholerae). OCHOBHBIM CHMIITOMOM XOJIepPbI SIBJISIETCS
Auapesi, KOTOpasi IPUBOAUT K CHJILHOMY 00€3BOKMBAHHIO OPraHu3Ma (BILIOThH /10 JIeTAJIbHOT 0
ucxona). IIpuyuHOi pa3BUTHA ITOr0 CHMITOMA SBJSAETCH BblAeJsAeMblii OaKTepusiMH
XO0JICPHbIH TOKCHH, KOTOPbI AKTHBHPYET 0CO0bIH 0€/10K, PeryJIupyomui TPAHCIOPT HOHOB
Na*, K*, CI u HCO3 4epe3 MeMOpaHy 3HTEPOLHUTOB. B CBSI3M ¢ 3TMM MOTEpsi OPraHU3MoOM
BO/IbI 00YyCJIOBJICHA MOBbIIICEHNEM HHTEHCUBHOCTH:
a. TpancnopTta noHoB K M3 BHEKJIETOUYHOH Cpenbl, YTO NMPHUBOAMUT K ITOCTYIUICHUIO BOJABI BHYTPb
SHTEPOLUTOB
0. Tpancnopra noroB Cl u3 BHEKJIETOUHOM CPEbI, YTO TMPUBOAUT K MOCTYILIEHUIO BOABI BHYTPh
SHTEPOLUTOB
B. Tpancmopra nonoB HCO3 BO BHEKJIETOYHYIO CpEIy, YTO MPUBOIMT K TOCTYILICHHUIO BOJBI B
MIPOCBET KUIIICUHHUKA
r. Tparcnopra noHoB Cl  BO BHEKJIETOUHYIO CPEJLY, YTO IIPUBOIHUT K MOCTYIIJICHUIO BOJIBI B TPOCBET
KHUILICYHUKA
1. Tpancropra noHoB Na* U3 BHEKJIECTOUHOMR CPE/bl, YTO MPUBOIUT K MOCTYIJICHUIO BOIbI BHYTPb
HHTEPOLIUTOB

5. Hyk/1eMHOBBIE KHCJIOThI IPUCYTCTBYIOT B KJIETKAX BCeX KUBBIX OPraHU3MOB U BbINIOJIHSIOT
BajkHel1IMe (PYHKUHMHU 10 XPAHEHU 10, Nlepeaye U peaju3aliu HacJeICTBeHHO uHdopMauum.
Kakue yrBep:KieHNsl 0 HYKJIEHHOBBIX KHCJI0TAX B KJIETKAX 9YKAPHOT SBJISIOTCH BEPHbIMH?

a. Pubocomnas PHK sBnsiercs 1ByXueno4eyHoi U He COAEPKUT yparmi

0. Konbuesbie monexyiel JIHK nprucyTcTBYIOT B MUTOXOHIPUSX

B. Mndopmanmonnas PHK siBisieTcst olHOIIEIOUEYHON M HE COASPIKUT JIE30KCHPUO 03y

r. Mexay HeKOTOpbIMH HyKJIeoTHaMu TpaHcroptHoid PHK dhopMupyrotcs BoiopoaHbie CBS3U

1. Monekyna JIHK comepxuT BogOpOAHBIC CBSI3H U MOXKET OBITh JTMHCHHON

6. KT0 13 nepeyncaeHHbIX )KUBOTHBIX MOKET CTATh 100bIYeil MOPCKOro Jeonapaa’?
a. ["ayamarocckuii MMHTBUH

6. KonbuaTas Hepna

B. TroneHn-Kpabdoen

r. Mopckoii 3as1] (JlaxTak)

1. [luarBun Anenn

3ananme 7. Pabora ¢ m3oOpaxkeHusiMu 00beKTOB. PaccmoTrpure pHUCYHKH H

BBINNOJIHUTE 3adaHus. MakcumanbHas olleHka — 5 0aJuioB.

Paccmorpure pHCYHOK, HA KOTOPOM MPEACTABIICHbI KUJWINA W APYTrUe€ MOCTPOMKH Pa3IMUHBIX
YKUBBIX OPraHU3MOB (COOTHOILIEHUE pa3MepoB He co00/1eH0). Onpenenure, K KaKUM TaKCOHaM (CM.
Ta6J'II/ILIY) OHHU OTHOCATCA, U 3aAITUIINTC PYCCKUC HA3BAHUA 3TUX TAKCOHOB B CIICIUAJILHO OTBGI[éHHbIC
TOJISL PSZIOM C COOTBETCTBYIOLIIMMU HOMEPAMH.



No Ha3panue Takcona
1. |Pox: bobp

2. |Knacc: ITtumst

3. |Otpsan: I'pbi3yHbI

4. |Otpsn: [lepenoHuaTOKpbUIbIE

5. |CemeiicTBO: [IaTI0BBIC

3ananue 8. buonoruveckuii kpoccBopa. MakcumanbHas orieHka — 10 6amioB
Pemure kpoccBopa. M3yuute tabauity. B neBoi kosioHKe 3amudpoBaHbl OMOJIOTHYECKUE TEPMUHBI,
a B MPaBOil — COOTBETCTBYIOIIME UM HOMepa. PacimmdpyiiTe TepMUHBI U BITUIIATE KX B KPOCCBOP/T
o Hy’>KHbIMHA HOMCPAMHU.

Howmep cioBa

Tepmun
CoenuHUTENbHAS TKAHb, PACIIOTI0KEHHAS MEXIY
BKTO- M DBHTOAEPMONW y MOPTYrajbCKOIro
Kopalirka

Uuciio J04YepHHX KIETOK, OOpa3yHIIMXCs
rnociie TPEX TNOCIEAOBATEIbHBIX JEIEeHUN
OJTHOM OaKTepHaTbHON KIIETKH

Peakuuss KOpHEBOro 4exJIMKa pacTeHUsi Ha
rpaBUTALIUIO

Uuciio XpoMocoM B CHEPMHHM  CBEKJIBI
OOBIKHOBEHHOH, €CIM KJIETKa SHuiepMuca
JIMCTa COAEPKUT 18 XxpoMocom

[Ipouiecc, mpoTekarmumii B X0A€ Meio3a u
obecrneunBaromun KOMOMHATUBHYIO
NU3MCHYHNBOCTH

Yucno (G YHKIIMOHATBHBIX SIUIEKJICTOK,
00pa3yIoIMXCs B pe3ybTaTe MEHOTHUECKOTO
JICTICHUsI OJHON KIIETKU-TIPEIIECTBEHHUIIBI
(oomuTa I mopsiaka) y JOMaNIHEeH KOMIKH




buoxumuueckuil mpouece, aexamuid B ocHoBe | Uwucio 3apOABIIIEBBIX JINCTKOB,
MPUTOTOBJICHUS KBAILICHON KaIyCThI o0pa3yrommxcsi B XOA€ 3MOPHOHAIBHOTO
Pa3BUTHSI BUHOT'PAJHOM YU TKH

OCHOBHOU CTPYKTYPHBIIf KOMIIOHEHT KJIeTOYHOH | Uncno xpomaTtuj B OuBalleHTE Ha CTaJuH

CTEHKHU OaKTepuit MeTadassl IepBOTO JAEICHHS Mei03a

Putmuunbie KojeOaHUs CTEHOK KpPOBEHOCHBIX | Uucimo memOpaH B cocTaBe  00OJIOYKU

COCY/IOB, BBI3bIBAEMbIEC CEpIIEYHBIMH | KJIETOYHOIO sjipa

COKpAIICHUSIMHU

Heneraromass ntuma, oburtatomas B Hosoit | Uncno korreit Ha mepenaHedl mame Yy

3enanauu KOPOTKOXBOCTOTO KEHT'YPY

Bunonsmenénnuplii  pesenr y  x000THBIX | Jlomst SHeprum (B TPOIEHTax), KOTOpas

MJICKONH TAIOIINX IEPEXOIUAT Ha KasKIbIA CIENYIOLIUI
TPOPUUECKHIT YPOBEHb B 3KOJOIMYECKOM
nupamMuie

Otnen mNpoMeXyTOYHOro Mo3ra, KoTopwld | Uucmo map pébep B cCKeneTe ueIoOBeKa,
ABJIIETCSI BBICHIMM LIEHTPOM BEre€TaTUBHOW | HENOCPEACTBEHHO  MPUKPEIISIOMUXCI K
peryislud M  CEKPEeTUPYET HEWPOrOpPMOHBI | TPYyAHHE

Ba30IPECCUH U OKCUTOLIMH

HezaBucumoe mpuobperenue cxomuoit ¢opmbl | OOmiee 4yucio KOCTEH B IUICUEBOM TOSACE Y

TCJIa B XO€ 3BOJIFOIUU Y pI>I6 H UXTHUO3aBpPOB 6oponaT0171 aramMmbl
OTBeT:
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3ananue 9. Pacuérnas 3agauva. Pemnrte 3amavy, UCNoOJIb3ysl OTBeAEHHOE TOJIE.

MakcuMarnbHas olieHKa — 5 0aJlioB.

B xone penmmkanuu rena X JIHK-monmmepasoit Obima coBepiiieHa ofHa OMMOKa — BKIIOYEHHUE B
HoBy1o nens JIHK HenmpaBuibHOro Hykieoruaa. B pesynbTaTe mocine TpaHCKpUIIUKA B MAaTPUYHOU
PHK BMecTo 0gHOrO M3 KOAOHOB, KOAMPYIOIIMX AMHUHOKHCIIOTBHI, OKa3ajcsi CTON-KOAOH (‘‘3HaK
NpEeNnUHAHUS’), KOTOPbIM CIYXUT CHUTHAJIOM JUIsi TpeKpalieHus TpaHcasuuu. B pesynbrate
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TPAHCISAIKUS OEIKOBOTO MPOAYyKTa reHa X OCTAaHOBWJIACh NPEXKIECBPEMEHHO, aMUHOKHCJIOTHAS
MOCJIeIOBAaTENbHOCTD Oenika cokpaTmiack Ha 60% u coctaBuna 166 amunokucnor. Onpenenure
BEpOSATHOCTh (B mporeHTax) ommbok JIHK-monumepasbl, NPUBOASAIIMX K  IOSBJICHUIO
MPEXKIEBPEMEHHBIX CTOM-KOJOHOB, €CIIM M3BECTHO, 4YTO cTapT-komoHoM MarpuuHor PHK, ¢
KOTOpPOrO HA4YMHAETCS Mpollecc TpaHcasauuu, sapisercs AVYI, Koaupyroomuii aMHUHOKHUCIOTY
MeTroHUH. OTBET MPEACTaBbTE B BUAC JECATHYHON IPOOM M OKPYTIUTE IO BTOPOTO 3HAKA IMOCIE
3anaToil. X0 pelieHus MOsSCHUTE.

Pemenue:

1. B pe3ynbTare npexaeBpeMeHHONH OCTaHOBKH TpaHCsuH B 6enke octanock 100% - 60% = 40%
OT NIEPBOHAYAILHOTO YU CJIa aMUHOKHUCIIOT. Toraa JIMHY HOPMaJIbHOTO OEJIKOBOT0 MPOAYKTa reHa X
MOKHO HalTH, COCTaBUB MPOMOPIHUIO:

166 — 40%

L —100%

JlnuHa HOpMalbHOTO OEIKOBOrO MpoAyKTa reHa X JomkHa cocTaBisiTh: 166/40*100 = 415
(aMHUHOKHCIIOT)

2. JUmua matpuuHoii PHK ¢ ydé€rom crapr-konoHa, KOIUPYIOIIETO0 METHOHHMH, M CTOI-KOZOHA
coctaBysieT: 415%3+3 = 1248 (HyKJI€OTHIOB)

3. Yacrora ommbok B matpuyHoii PHK paBna uwacrore ommbokx B JIHK. B marpuunoit PHK
MPEeXIeBPEMEHHBIN CTOM-KOI0OH BO3HUK OJIMH pa3, TO €CTh HAOII0AAIACh O/IHA HYKJICOTH/IHAS 3aMEeHa
Ha 1248 nykineorumoB. CiemoBatenbHo, yactoTa ommbOok JIHK-monmmepassl, mpuBOASIIMX K
HOHCEHC-MyTanusaM, coctaBuT: 1/1248*100 = 0,08%

Otser: 0,08 %.

3ananme 10. Pabora ¢ rpajuxom. IIpoananusupyiite NpeIIOKEHHYIO

MH(OPMAIMIO M BBINOJHUTE 3aJaHusA. MakcumMarnbHas oleHka — 5 0asuios.
BonbmHCTBO OMOXMMUYECKUX PEaKIINil B OpraHu3Me MPOTeKaeT ¢ yuacTueM 0ekoB-(hepmeHToB. B
xoze (hepMEHTATUBHOIN peakIMi MCXOAHOE BEIIeCTBO (cydcTpar) CBSA3BIBAETCS C 0CO0O0H YacThio
MOJIeKyJbl (epMeHTa (AKTHMBHBIM LEHTPOM), MOCIIEe Yero mpeBpamiaercs B MpoaykT. CKOpoCTb
depmenTaTuBHONW peakuuu (V), MoA KOTOPOH OOBIYHO MOHMMAIOT KOJIMYECTBO MPEBPALIEHHOTO
cyOcTpata B eIUHHIy BpPEMEHH, 3aBHUCHT OT psana ¢axtopoB. Hampumep, 3aBucumoctsh V OT
HayvaJbHOW KOHIEHTpauuu cyocrpara (C) BBINIAOUT crienyomuMm obpazoM. Ilpu  HHM3KHX
KOHILIEHTpaIMsX cyocTpaTta V mpsaMo npomnopiuonaibia C, mockonbky ueM 6onpie C, TeM Oonbiie
MoJieKys (epMeHTa BOBJIEKAeTCA B peakuuio. Jlamee ¢ pocTOM KOHIEHTpanuu V yBeIMYuBaeTcs
MeJUIeHHee, a IpHU O4YeHb BBICOKMX 3HaueHUsAX C MOUTH mepecTaéT pacTH, NpUOIMKasich K
MaKCUMaJbHOMY 3HA4€HHUIO (Vmax), MOCKOJIbKY B KaXJbli MOMEHT BPEMEHHM BCE MOJIEKYJIbI
(epMeHTa OKa3bIBAIOTCS CBSA3aHBI C CyOCTPaTOM (IPOMCXOIUT «HACBILLEHHE» aKTUBHBIX LIEHTPOB).
3unauyenue C, mpu KOTOPOM V TOCTUTAET MOJOBUHBI V max, Ha3bIBAIOT KOHCTaAHTOMH Muxadiuca (Km).
BemectBa, momaBnsitomme paboTy (epMeHTOB, Ha3bBalOT MHruéuropamu. Ecmu uHrubGurtop
CBSI3bIBAETCSl C aKTUBHBIM ILIEHTPOM, TO OH SIBJISIETCSI KOHKYPEHTHBIM, [TOCKOJIbKY IIPU CBS3bIBAHUU
¢ (hepMEHTOM OH «COPEBHYETCS» C CyOCTpPaTOM, OJHAKO HE MOXET IpeBpalaThcs B IPOAYKT. B
HOPUCYTCTBUM TaKOro MHruburopa V HapacraeT MeiieHHee npu yBennueHuu C, u 3HaueHne Km
nosblaerca. OJHAKO [IPU BBICOKMX KOHIIEHTPALUIX CyOCTpaT HAUMHAET CBSA3BIBATHCS ¢ PEPMEHTOM
¢ OosnplIeil BEpOSITHOCTBIO, YeEM MHIHOUTOP, U V mpubimkaercs kK HopMmaibHOH. Ecnu uHruOurtop
CBSI3BIBAETCSI C Y4YacTKOM (epMeHTa, OTJIMYHBIM OT AaKTUBHOIO II€HTpa, €ro Ha3bIBAIOT
HEKOHKYPEHTHbIM. B mpucyrctBuu takoro uHruOutopa 3HadeHne Km He m3MeHsieTcs, OJHAKO,
IIOCKOJIBKY YacTh MOJIEKYJ (DepMEHTa MOCTOSHHO OKAa3bIBAETCS «BBIKJIIOYEHHOI», pocT C ropasno
ObICTpee mepecTaéT MPUBOIUTH K POCTy V.

Ha pucynke 1 mpencraBieHsl pe3yabTaThl n3ydeHus 3aBucuMocTu V oT C 11t HeKOToporo hepmMeHTa
B TpEX pa3IMYHBIX SKCIEPUMEHTax: 1) B MNPUCYTCTBUM KOHKYPEHTHOTO HMHruOuTOpa; 2) B
IPUCYTCTBUM HEKOHKYPEHTHOrO HWHruourtopa; 3) 0e3 Kakux-nmubo BO3JEHCTBUN (KOHTPOJD).
PaccmotpuTe pruCyHOK U BBINOJIHUTE 3aJaHUS.
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v B PucyHok 1. 3aBUCUMMOCTbL CKOpPOCTH
, max c¢hepmeHTaTUBHOW peakuuu oT
HayanbHOW KOHUEeHTpauuu cybcTpata B
L i 3KkcnepumeHTax 1 — 3 (nosicHeHus — B
E ' TekcTe). KoHueHTpauusa epMeHTa BO
= BCEX TPEX aKcnepuMMmeHTax oguHakoea. o
> ! ocu abcuucc — HadvanbHas KoHLEeHTpauus
cybcTpara (C), no ocn opanHaT — CKOPOCTb
0.5 npeBpalleHns cybeTtpara (V).
MKM — MKMONbL/N;
0 MKM/c — mkmone/{n*c).
0 10 20 30 40 S50 60 70 80 90 100
C, MM
3ananusi:

1. YcraHoBUTE COOTBETCTBHE MEXIY TpadukaMy, IMpeNCTaBICHHbBIMM Ha pucyHkax A — B, u
HoMepamHu dkcriepuMeHToB (1 — 3). [TosicHuTe cBOIt OTBET.

Ortser:

1-B,2-A,3-b

Jlns Havyana onpenesnum Ui Becex Tpéx rpadukos napametp Km. s rpadukoB A u b 3nauenne K
oauHaKkoBO u coctasisgeT 10 MkM, a 11 rpaduka B 910 3Hauenue Oombie u coctaBisieT 16 MkM.
3HauuT, rpaguk B COOTBETCTBYET SKCIIEPUMEHTY C 100aBIeHNEM KOHKYpPEHTHOro mHruouTtopa (Nel).
Ha rpajuke A V ropasno 6sicTpee nepectaér pactu ¢ yBenuueHueM C, cieoBaTenabHoO, rpaguk A
COOTBETCTBYET 3KCIIEPUMEHTY C J00aBICHHEM HEKOHKYpeHTHOro uHruoutopa (Ne2), a rpaduk b —
KOHTPOJILHOMY dKcrepuMeHTy (Ne3).

2. Kakue 6uosiornueckune MoJIeKyJibl, TOMUMO O€JIKOB, MOT'YT BBITOJIHATH (PYHKIIUIO PEPMEHTOB?
Otser:
Mounekynbl PHK (pu6o3umbr).

3. Kakue ¢epMeHTaTUBHbIE pEaKLUU MPOTEKAIOT B KIJIETKE CKEJIETHOW MYCKYJaTypbl uyesnoBeka?
[IpuBenuTe HE MEHEE IBYX PUMEPOB.

Otser:

1) T'mapomus AT® MosnekyidaMd MHO3MHA C BBICBOOOXKJICHHEM OJHEPTHHM JUIS MBIIICYHOTO
COKpAILleHHUS.

2) Cunte3 matpuunoi PHK.

Bosmoorcnvl u Opyeue npasunvHvie 21emenmsl omeema.
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3apnanme 11. Padora ¢ unpopmanueii. BHUMaTEeIbHO NMPOYUTANTE MPEII0KEHHBIE
(bpaFMeHTBI TCKCTAa W PACCMOTPHUTC PUCYHKH, 3aTCM IICPCXOAUTC K BBIIIOJIHCHUIO
3amaHuii. MakcumanbHas orneHka — 10 0auios.
®parmenT 1. [Inasmatnueckas (kinerouHas) MeMOpaHa UI'PAaeT Ba)KHYIO pOJIb B HEHPEPHIBHOM
TPaHCIIOPTE BELIECTB MEX/1Y BHEKJIETOYHOW U BHYTPUKIETOYHOM Ccpesloil, KOTOPbIil HE0OX0AUM JIs
OCYIIECTBIEHHUSI BCEX IIPOLECCOB KU3HEIEATEIbHOCTH. BBIACIAIOT ABa OCHOBHBIX MEXaHU3Ma
TpaHCIIOpTa BEUIECTB YEPE3 MEMOPaHY: MACCUBHBIM 1 AKTHBHBIN.

1. [IaccuBHBIM Ha3bIBAIOT TPAHCIIOPT, KOTOPBIN HE TpeOyeT s3HepreTudeckux 3atpat. [Ipocreitmeit
(dbopMoii TaKOTo TpaHCIOpTa SIBIAEeTCA mpocTas AU Py3us, npyu KOTOPoH BELUIECTBO IEepeMeIaeTCs
yepe3 JIMMHUIHBIA OWCION HampsSMYK0 IO TPagUueHTy KOHIEHTpanuu (u3 obiactu c Oonbliei
KOHIIEHTpanuel B obnacte ¢ Menblueil). Ilyrém npoctoit aud¢dy3un MoryT TpaHCIIOPTHPOBATHCS
HeOOJbIINE HEUTpadbHbIe (KUCIOPO/) U MOJSpHBIE (YTIEKUCIBIN ra3, TIHIepuH, MOUYEeBHHA, BOJIA)
MOJIEKYJbI, a Takxke OoJyiee KpYIHBIE >KUPOPACTBOPUMBIE MOJIEKYJbl (HAIpUMEp, CTEPOUIHbBIE
rOpMOHBI). B TO e Bpems [UIsi KpyNHBIX MOJSAPHBIX MOJIEKYJ (AMMHOKHUCIIOT, CaXapoB) U MOHOB
cBoOoHAst AMPPy3Us NPAKTUUECKH HEBO3MOXKHA. TpaHCIIOPT TaKUX BEIIECTB OCYLIECTBISAETCS IPU
IIOMOIIM CHEeLHaIbHBIX MEMOPaHHBIX 0€JIKOB U Ha3bIBaeTCs 00J1er41éHHoi 1uddysuei.

K Oenkam, obOecrneunBaromuM o00JeryéHHy0 IUGPY3UI0, OTHOCATCS HOHHBbIE KaHAJIBI. JTO
TpaHCMEMOpaHHbIE O€JIKH, KOTOpble (OPMHUPYIOT B MeMOpaHe I'MIpo(uibHylO (BOIHYIO) HOpY,
npoHHIlaeMyro st moHoB. Korna nmopa xaHajia OTKpbITa, HOHBI MEPEMEIIAOTCS Yyepe3 HeE MyTEM
mubdy3un, npudéM JABIDKYILEH CHJIOM TakKoro TpaHCIOpPTa SBJIAETCS HE TOJIBKO T'PaJUCHT
KOHILICHTPALlMK, HO U TPaJAMEHT 3apsia: KATUOHBI ABMXKYTCS B CTOPOHY OTPHMLIATENIBHO 3apskKE€HHON
CpeZbl, @ aHUOHBI — B CTOPOHY IOJIOXKUTENILHO 3aPSKEHHON. Ba)kHBIM CBOMCTBOM MOHHBIX KaHAJIOB
ABIsIeTCA M30MpaTeNbHas MPOHULIAEMOCTh (CENEeKTUBHOCTD): KaXKABIH KaHall MPOIYCKAaEeT CTPOro
orpesieI€HHbIE HOHBI, B TO BpEMs KaK OCTaJIbHbIE IPOXOAT uepe3 Hero MeHee 3¢ (HEeKTUBHO WM HE
IpoXoAsAT BooOmIe. B mia3manemMMe MMeEIOTCS KaHAIbI, CHEMU(PHIHO IPOITyCKaroImye noHbl Na™,
Ca%*, K*, Cl wu .1

OTKpBITHE M 3aKpbITUE KaHAJIOB MOXET YIpPaBIATHCA pa3JMYHbIMM cUrHajzamu. Hampumep,
BO30Y)KIalOMuUi HelpoMeauaTop riayramar, BHICBOOOX/AAsACh B CHHANTUYECKYIO INENb, BBI3BIBACT
OTKPBITHE  OCOOBIX  IJIyTaMaT-dyyBCTBMTEJbHBIX  KAaTHOHHBIX  KaHaloB B  MeMOpaHe
IIOCTCHHANTHYECKOTO HEWPOHa, MO KOTOPBIM B €r0 IIUTOIIa3My BXonaT nonbl Na* u Ca?*. Takue
KaHaJIbl Ha3bIBAIOT JIUCAHO-YNPABIAEMBIMU.

2. AKTHUBHBIH TPaHCHOPT Bcerja 00ECHeYynuBaeTCsl CIEHHATbHBIMU TPAHCIOPTHBIMHU OeJKaMu U
UAET MPOTUB IPaliE€HTa KOHIIEHTPALMU U 3apsi/ia, a IOTOMY CONPSDKEH C MOTPEOJIEHUEM SHEPTUu.
AKTUBHBIE TpaHCHOPTEPHI, KOTOpble HasbiBaloT AT®azamu (a Takxke HacocaMd WIHM IOMIIAMHU),
crnocoOHbI ruipoan3oBaTh AT® U ncnos1b30BaTh BBICBOOOXKIAEMYIO SHEPIUIO JJIs IEpEHOca TeX WK
UHBIX BemlecTB. Hampumep, ruaposim3 kaxmaoi wmojekyinsl AT® mnossonser Na'/K'-ATdaze
nepeHocuTh aBa noHa K* BHyTph kieTku u tpu uona Nat — napyxky, a Ca?*-AT®ase — BbIKauMBaTh
omu oH Ca?* M3 UTO30JIs1 BO BHEKJIETOUHYIO CPELY.

®parmednT 2. Pa3nuuHble MOHBI HEPABHOMEPHO pACIPENEIEHBl MEXAYy LUTOILNIA3MOM U
BHEKJICTOYHOM CpEAOi: B LIE€JIOM, CHAPYKU KJIETKH Ipeo0siaatoT KaTHOHBI, & BHYTPH — AHHOHBI.
bnarogapss TakoMy acUMMETPUYHOMY paCIpENesIeHUI0 3apsKEHHBIX YacCTHUll, Hapy’KHas CTOpPOHA
KJICTOYHOH MeMOpaHbl HECET MOJOKHUTENbHBIA 3apsl, a BHYTPEHHSS — OTPHUIIATENbHBIA, W Ha
MeMmOpaHe (QopMupyeTcs pa3sHOCTh JJIEKTPUYECKHX MOTEHIMAIOB, KOTOpas Ha3bIBAETCS
MeMOpPAHHBIM TNOTEHUHAJIOM. Y HEBO30YIUMBIX XMBOTHBIX KJIETOK MEeMOpaHHBIA MOTEHLIHAI
OTHOCHUTEJIBHO CTa0MIJIEH, B TO BpeMs KaK BO30yAUMbIE KJIETKU (MBIILIEYHbIE U HEPBHBIE) CITIOCOOHBI
3HAYUTENIbHO U3MEHATh MEMOPaHHBIM MOTEHIIMAJ, YTO MO3BOJISIET UM F'€HEpPUPOBaTh U IeperaBaTh
CUTHAJIbl B BUJIE JIEKTPUUECKUX UMITYJIbCOB, KOTOPBIC HAa3bIBAIOT MOoTeHuuagsamu aeiicreus (IL1).
KirodeByto posib B perysisiiiuu MeMOpaHHOT0 MOTEHITMaIa B Heliponax urparot nonbl Na* u K*. Koraa
HEWpOH HE MOJIyd4aeT HUKAKMX CHTHAJIOB (HAXOAWUTCS B COCTOSHMM IOKOSI), €ro MeMOpaHHBIN
noTeHIHan Ha3bpiBaloT MoTeHmuanaom mokosi (IIII). Ero Bemmumna cocraBiser B cpennem -70
MIUMBOIILT (puc. 1). [Ipu atom comepkanne noHoB Na® BO BHEKJIETOYHOW Cpelie BHIIIE, YeM B
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uToIUIaZMe, a couepkanue moHoB K' — Hao0opor. B OCHOBHOM, JaHHBIC WOHHBIC I'PaIUCHTHI
HOJICPIKUBAIOTCS 32 C4ET MOCTOsIHHON paboTel Na*/K*-ATda3sl.

R &

=L 40 BHeknemoyHas cpeda
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| ( \)
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- 3 ) JOCK oooo~o

7\ ©
Na*/K* @ - @.®.

AT®a3za

+BN LHauredu

rpaaueHT K*

Lumonnasma

Pucynox 1. TpancmemOpaHHble HOHHBIE TpPaJMeHTbl B HEPBHOH KJeTKe BO BpeMs
perucTpanuu mnoreHuuana mnokos. Ilorenuuan-zaBucumbie HaTpueBble KaHaubl ([I3HK) wu
noreHnuan-3asucumble kanueble kKaHanbl ([I3KK) HaxomsTcs B 3aKpbITOM COCTOSHHH. A —
OpPraHUYeCKUEe U HEOPraHUYECKHE aHUOHBI.

I'enepanus I1/1 mporcxoauT, Koraa HEpBHAs KJIETKA I0JIydaeT aKTUBUPYIOIHUNA CUTHAJL. DTOT CUTHAJI
BBI3BIBACT JIOKAJbHOE M3MEHEHHE MEMOPAaHHOI0 MOTEHLMaa, MPUBOJSIIEEe K OTKPBITHIO OCOOBIX
NOTEHIMAI-3aBUCUMBIX (IIOTEHLUAI-YIIPABIIIEMbIX) HATPUEBBIX U KaJMEBbIX KaHaoB. HaTpueBbie
KaHaJlbl OTKPBIBAIOTCS ObICTpee, U MOHBI Na® HauMHAIOT BXOIUTH B LUTOILIA3MY IO TPAIHCHTY
KOHIIEHTpaluu U 3apsana. [Ipu sTom 3HaueHre MeMOpaHHOI0 MOTEHIMaNa yCTPEMIIIETCS K HYMIO U
Jlake TepexXoJUT B 00J1acTh MOJIOKUTENbHBIX 3HaueHuil ((pasza nenosspusauuu, puc. 2). Bxon B
KJIETKY OOJIbIIOro 4YKciia KaTHOHOB MHPUBOJIUT K TOMY, YTO HapyKHas CTOpOHa MeMOpaHbl Ha
KOPOTKOE BpeMs IproOpeTaeT OTPULIATENbHBIN 3aps/], a BHYTPEHHS — MOJI0KUTEIbHbINA. [1pn sTOM
HATpPUEBBIC KaHAJIBI 3aKPBIBAIOTCS, W OTKPHIBAIOTCS KaJMEBbIC KaHaJbl, IO KOTOPHIM HMOHBI K*
BBIXOJAT U3 KJIETKH (TaKXe IO IPaIueHTy KOHLEHTPALlUU U 3apsaa). MeMOpaHHbINH MOTEHIUAT TPU
3TOM BHOBB cTpeMuTcs K yposHio 111 (haza penonsipuzaiuu, puc. 2) U, TOCKOJIbKY KaJlMEBbIe KaHAJIbI
3aKpbIBAIOTCSI JJOBOJILHO MEJIEHHO, HEHA10JIro prodpeTaeT OoJiee oTpuLiaTebHble 3HaueHus ((aza
runeprosspusanum, puc. 2). Ilocme Toro kak KaaueBble KaHajbl 3akpbiBaioTcs, Nat/K*-ATdas3a
BOCCTAHABJIMBAET HCXOJHbIE HMOHHbIE TpaJUEHTbl, M 3HAUYEHUE MEMOpPAaHHOIO IOTEHLHUaIa
OKOHYaTeNbHO Bo3Bpamaercs K I111.

+30 1

Henonspusayus
Penonspusayus Pucynox 2. IloreHuuan [geidcTBus
HEPBHOW KJIeTKH (HePBHBIN HMIYJIbC).
[TosicHenus B TeKcTe. 3HAKOM * OTMEYCHBI

o

m
s
(=2
©
=
z
)
= Y I'unepnonﬂ usayus
Q ;‘:::;:b'“ A U3MEHEHUs] MEMOpPAHHOTO IMOTEHIHANA B
= Aenonspu3aumMm OTBET HAa CTUMYJIb, KOTOpbIE HE
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MOIYMHSACTCS MPUHIIUITY TOPOroBOCTH («BCE Wi HU4Yeroy): I1J] pa3BuBaercs TOILKO B TOM CiIydae,
€CJIM aKTUBUPYIOIIUNA CUTHAN, TPUHUMAEMBIM HEUPOHOM, OYJET JOCTATOYHO CUIIBHBIM U TTO3BOJUT
MEMOpPaHHOMY TOTEHI[MANTy IOCTHYh MOPOTOBOTrO YpOBHS jaenoiisipusanuu (puc. 2). Ilpu stom
amruatyza [1]] Bcerma OyaeT oMHAKOBOM AJIs1 KaXKI0T0 KOHKPETHOT 0 HelipoHa. Eciu 3ToT mopor He
JIOCTUTHYT, reHepauuu [1]] He mpon3oiaer.

B kascoom u3 npueedénnvix nusnce 3aoanuit evioepume BCE npagunvnvie eapuanmol omeema.
Kasiwcoviit omeem 3anuuwiume 6 cneyuaibHo 0nmeeodéHHoe noe 6 6ude noci1e006ameabHoOcCmu OyKe
6 angasumnom nopaokKe 06e3 3HAKO8 NPENUHAHUA U NPOOeN08 (Pecucmp He 8aXHCeH).

1. Ilpountaiite ¢parment 1. Onupasicb Ha uHHpopManui0, NPHUBEAEHHYI0 B TeKCTe, M
co0cTBeHHbIe 3HAHUS, BbIOepHUTe BellecTBa, KOTOPbIe CIOCOOHBI TPAHCIIOPTHPOBATLCS Yepe3
MeMOpaHy 3a c4éTt npocrtoii Auddy3un.

a) TectocTepoH

0) MoueBuHa

B) ['moko3a

r) Kucnopon

OtBer: abr

2. IIpounraiite TekcroBble (pparmMeHTsl 1 M 2 U paccMorpure pucyHok 1. Ha ocHoBanuu
HHPOPMALUMU U3 TEKCTOBbIX ()pParMeHTOB M PHCYHKa Bbl0epuTe CBONCTBa, KOTOpPbIE
XaPAKTEePHBI KaK JJ151 HOHHBIX KAHAJIOB, TAK U Il HOHHBIX HACOCOB.

a) SBnstoTCs TpaHCMeMOpaHHBIMH (MHTErpajJbHBIMH) OeTKaMu

6) Ob6ecrieynBaOT TPAHCIOPT HOHOB MPOTUB I'PaJIMEHTA 3apsaa

B) O01a1al0T CEIEKTHBHOCTHIO

r) MoryT TpaHcnopTHpoBaTh uepe3 MeMOpaHy TONbKO KaTHOHBI

OrtBer: aB

3. IlpounTaiiTe TekcTOBbIl (pparmeHT 2 M paccmorpute pucyHkd 1 u 2. Ha ocHoBanum
NOJIy4eHHOH HMH(opManuu Bbi0epuTe yTBep:KICHHS, BEPHO XapaKTepPH3YIOIHe COCTOSIHHE
MOKOSI HEPBHOM KJIETKH.

a) BHyTpeHH cTopoHa MIa3MaaeMMbl HECET OTPULIATENIBHBIN 3apsiT

0) 3HaueHne MEMOPAHHOT O MOTEHIIMAJIA Ha [1JIa3MaJeMME PaBHO HYJIO

B) MeMOpaHHBIH MOTEHIIMAT [J1a3MaIeMMbI TOJIZIEPKUBAETCS HA OTHOCUTEIILHO TOCTOSTHHOM YPOBHE
3a Cu€T CHCTEM aKTUBHOT'O TpaHCIOpTa

r) CoznepxaHue OTPULIATENLHO 3aPSKEHHBIX MOHOB B IIUTOIIa3M€E MEHbIIE, YEM BO BHEKJIETOUHOMN
cpene

OTtBer: aB

4. IIpounTaiiTe TeKCTOBBIN (pparmMeHT 2 U paccMoTpuTe pucyHOK 2. Kakue yrBepxkaeHusi o
npouecce reHepal My NOTEHIUAIA AeliCTBUSA ABJISIOTCH BEPHbIMH?

a) Bo Bpems (dasbl nenonspuzanuy 3HaueHHE MEMOPAHHOrO MOTEHLMANa HNepexXoquT U3 00JacTu
MOJIOKUTENBHBIX 3HAYEHUH B 00JIaCTh OTPULIATEIbHBIX

0) daza pemonspu3alud CBs3aHAa C MACCOBBIM BBIXOJAOM HOHOB K+ wu3 muTommasmsl BO
BHEKJIETOUHYIO CpeNy

B) JlnuTenbHOCTh (ha3bl rTHIEPHOSIPU3ALUN COCTABISIET OKOJIO 2 CeKYH/

r) YeM cuiibHEE aKTUBUPYIOIIUI CUTHAJ, TEM BBILIE aMILUIMTY/Ja IOTEHIUaJIA JEHCTBUS

OtBert: 6

5. Ha ocHoBe mH(poOpManuu, NpUBEeIEHHOI B TEKCTe U HA PUCYHKAX, a TaKke COOCTBEHHBIX
3HAHUIl BbIOepHTe BepHbIE YTBEPKICHUS.

a) B nepeaayc CUrHajoB MCKAY HCPBHBIMHU KIICTKAMU TNPUHHUMAKOT YYACTHUC KaK TOTCHIHAJ-
YIpaBJIACMBIC, TAK U JIMTAaHA-YIPAaBJIACMbIC NOHHBIC KaHAJIbL
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0) HepBHble KJeTKM MOTYT MOJyd4aTh APYr OT APYyra HE TOJIBKO aKTUBHPYIOIIME CUTHANBI, HO U
TOPMO3HBIE€ CUTHAJIbI, KOTOPBIE MMOJABJISIFOT FE€HEPALIMIO TIOTEHIUAJIOB IEMCTBUS
B) BosneiictBue HelipomeauaTtopa TIiyTamMaTa BBI3BIBACT JEMOJISPU3ANUI0 MMOCTCUHANTUYECKOM
MeMOPaHbI
r) OG6e30onmBaromue mpenapaTsl, OJIOKUPYIOIIKME MMOTCHIIMAN-3aBUCUMbIE HATPUEBBIE KaHAIBI,
MOAABIISIIOT NEepeAavdy CUTHAJIOB MEXIy HEHpOHaMU
OTtBer: aOBT

3aganume 12. 3agaya no reneruke. Pemure 3agayy M 3anviuuTe OTBETHI B

OTBeJeHHBbIe Mos. MakcuMasbHas oleHKa — 5 0alIoB.

y HeKOTopOFO BHUJIA JIBy,Z[OMHI)IX IIBCTKOBBIX paCTeHI/Iﬁ 06Hapy>I<eHa peuecanHaﬂ MYTaIII/ISI B I'CHC E,
KOTOpasi MPUBOAUT K TOMY, YTO CIEPMHMM, HECYIIME€ MYTAHTHYIO ajjenb (e), He CIHOCOOHBI K
or1ofoTBOpeHuto. [1pn 3TOM Ha (QYHKIIMOHATBHOCTH KJIETOK KEHCKOro ramMeTodura 3Ta MyTarus
BIMSHMUS He okaspiBaeT. Kakoe pacuierieHue no (peHOTHNy M TE€HOTUIly CIEAYET OXUIaTh B
IMOTOMCTBC IIpU CKpPCHIMBAHHUHN 9 Ee x 6 Ee, €CJIn BCPOATHOCTL ITIOABJICHUA CpEAru ITOTOMKOB
MYIKCKHX U )KCHCKHUX paCTeHI/Iﬁ OI[I/IHaKOBa? ,HJ'IH pemicHuA 3aaa4u 3aI10JIHUTC Ta6HI/IHy.

Otser:
Jonss  HedyHKIMOHANBHBIX (HE CIIOCOOHBIX YYacCTBOBaTh B 50
OIJIOJOTBOPEHHUH) TAMET y OTLIOBCKOTO pacTeHus (B %)
Bo3mokHBI# (-€) TeHOTHI (-bl) KJIETOK TPUILIOMIHOTO SHIOCIIEpMa EEFE, Eee

CeMEHH (eciu HeobXO00UMO 3anucams HeCKOJIbKO 6aApPUAHMOS,
omoenume ux opye om opyaa 3ansamoti u npooeiom)

Bo3MoxxHblIit (-€) reHoTHI (-b1) TOTOMKOB F1 EE, Ee
(ecau He0OX0OUMO 3anucamv HeCKOAbKO 8APUAHMOS, Omoeaume ux
opye om Opyea 3ansamou u npobeniom)

BepositHoCcTh mosiBiienus B F1 JoMMHAHTHBIX TOMO3UTOT (B %) 50

BepositHOCTh OsiBIIeHUs B F1 pacTeHuit, CmOCOOHBIX TPOYITUPOBATH 25
HeyHKIIMOHAJIbHbIE TaMeThI (B %)

[Ipumeuanus:

1. Bce marepuHckue rameThl (yHKIMOHAJIbHBI, B TO BpPEeMsl KaK CpeAM OTIIOBCKUX TaMeT
(YHKIMOHAIBHBI TOJIBKO CHEPMHHM, HECYLIME ajulenb £, 1 OHU 00pa3yroTcs ¢ BeposATHOCTHIO 50%.
CooTBeTcTBEHHO, He( yHKI[HOHAIbHBIE TAMETHI TAK)Ke 00pa3yloTCs ¢ BEpOsITHOCTBIO 50%.

2. YroObl ompeaenuTh BO3MOXKHBIA TEHOTUIT SHJIOCIEPMa, HEOOXOAMMO BCIIOMHHTH, Kak
oOpa3yercsi 3apOABIMIEBBIA MEHIOK I[BETKOBBIX pacTeHuil. OcoOble KieTKu crnopodura —
MaTEPUHCKUE KJIETKA MEracrnop — JAeNATc NyTEM Melo3a ¢ 00pa3oBaHUEM TaIlIONIHBIX MEracrop.
3aTeM KaXkJasi Meracrnopa eI TCs MUTOTUYECKH ¢ 00pa30BaHUEM TallJIOU THBIX SIAEP 3apOABIIIEBOTO
menika. Ecmu cmopodut nmeet renotun Ee, To Meracnopa, Jaromiasi Hauaao 3apoAbIIIeBOMY MEIIKY,
Y BCE SAPa 3apOABIILIEBOr0 MEIIKa MOT'YT UMETh F'€HOTHI £ uiu e.

Knerku TpuUnaoMAHOrO SHAOCHEpPMAa ILBETKOBBIX PACTEHHI 00pa3yloTcs B pe3yJbTaTe CIUSHUS
JUIIJIONTHOM IEHTPAJIbHOM KJIETKH 3apOJIbIIIEBOr0 MEIIKa U ramiougHoro cnepmus. Mcexons us
yCIIOBUSI 3aJaud, IUIUIOMIHAsT IEHTpaJbHas KJIETKAa MOXET WMeTh TeHotun FEE wumm ee, a
(GyHKLIMOHANBHBIN ciepMuii — T0bK0 £. COOTBETCTBEHHO, BO3MOXKHbBIE T€HOTHUIIBI SHI01 epMa — EEE
ni Eee.

3. [Toromku F1Morym 061 uMeTh TreHoTHIIBI EE, Ee 1 ee, OJTHAKO CIIEPMUU C aJUICIBIO € HE MOT'yT
y4acTBOBaTh B OIUIOAOTBOPEHUMU M IepeAaBaTh 3Ty ajiedb MOTOMKaM. [103ToMy BO3MOXXHBIE
TEHOTHUIIBI TOTOMKOB — TOJdbko EE u Ee B cootHomeHuu 1:1. CremoBarenbHO, BEpPOSTHOCTDH
MOSIBJICHHS] JOMUHAHTHBIX TOMO3UTOT B F1 coctaBut 50%.

4, [To ycrmoBuio 3amavu, >KEHCKHE W MYXKCKHE PACTCHHUS TMOSBIISIOTCS B TOTOMCTBE C
BeposTHOCTRIO 1:1 (50% : 50%). Ilpm o3TOM cpeau >KEHCKUX pacTeHuH Bce 00paszyroT
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dbynkuonanbpabie raMeThl (50% OoT Bcex 0coOeil B TOTOMCTBE); CpeIr MYKCKHX paCTEHUH MOJIOBUHA
OyaeT nmpoayLuupoBaTh TOJBKO (YHKIMOHAIbHbIE rameTsl (25% oT Bcex ocobell B IOTOMCTBE), a
nonoBuHa (emé 25% oT Bcex ocobeii B MOTOMCTBE) — M (PYHKIMOHAIBHBIC, U Je(eKTHbIE.
CoOTBETCTBEHHO, JOJsI MOTOMKOB, CHOCOOHBIX MPOAYLHUPOBATh HEPYHKIMOHAJHHBIE TaMETHI,
coctaBisieT 25%.

3aganue 13. CoorBercTBHE JAHHBIX. YCTAHOBHUTE OIHO3HAYHOE COOTBETCTBHE
MeXK1y OMOIOrMYeCKHUMH O00beKTaMH, NpPeICTABJICHHBIMH B Ta0uuue, M HX
xapakTtepucTukamu. Makcumanbhas orenka — 10 6amios.

Paccmotrpute Tabmuily, B KOTOPOl MpPEACTaBIEHbI Pa3IUYHbIE T'PYMIbI KUBBIX OPraHU3MOB, U
HquHTaﬁTC HpI/IBCI[éHHbIe HUXKC XapaKTepI/ICTI/IKI/I. yCTaHOBI/ITC OAHO3HAYHOC COOTBCTCTBHUC MC)KIIy
Ha3BaHMSMM Py U UX onucaHusAMU. KaxX/blil OTBET 3aIMIINTE B BUAE COOTBETCTBYIOILEH OYKBBI
B CIIELIUAJILHO OTBEIEHHOE 10JI€ PAOM C KaX/IbIM OIMCAHUEM (PETUCTP HE BAJKEH).

(I') 3enénsie Bogopocau (Chlorophyta)
(3) XBomoBbie
(Equisetaceae)
(A) (b) 3encupie (019) (E) Cocyaucreie ()
pacTeHus CI0)KHOILIBETHEIE
ApxernnacTuabt Viridiol Omopuoduter | (Tracheophyta) A
(Archaeplastida) (Viridiplantae) (Embryophyta) (Asteraceae)
(K) 3naku
(Poaceae)
(°K) Mxu (Bryophyta sensu lato)
(B) Kpacnsie Bogopociu (Rhodophyta)
XapaKkTepuCTHKHU:

1. IlpeumymiecTBeHHO Ha3eMHble (DOTOCHHTE3UPYIOLUIME MHOTOKJIETOYHbIE OpraHu3Mbl, B
KU3HEHHOM ITMKJIe KOTOpBIX MpeobnagaeT cnopodut. Ux teno cocrout u3 auddepeHrnpoBaHHBIX
TKAHEH.

Omeem: E

2. OpraHu3msbl, IJIACTUABI KOTOPBIX MMEIOT ABE MEMOpaHbl M COAEpXk AT, IOMUMO XJIOpoQuiia,
0co0bIe MUTMEHTHI — (PUKOOHMIIMHBI, TO3BOJIAIOIINE YJIABIMBATh CBET HA CAMbIX OONBIINX TTyOHHaX.
B ’KH3HEHHOM ITUKJIE OTCYTCTBYIOT MMOJBUKHBIE CTaIUU.

Omeem: B

3. IlpencraBuTEny 3TOro0 CeMEMCTBA pacnpoCTpaHEHbl IOBCEMECTHO, Aake B AHTapkTHae. L{BeTkn
HUMEIOT NIPOCTON OKOJIOUBETHUK. 111011 — 3epHOBKA.

Omeem: K

4. TIlpeumylieCTBEHHO Ha3eMHble (DOTOCHHTE3UPYIOIIME MHOIOKJIETOYHbIE OpraHU3Mbl, B
AKHU3HEHHOM IIMKJI€ KOTOPbIX IpeodagaeT raMeTodur.

Omeem. K

5. TlpeumyiecTBEHHO Ha3eMHBIE MHOI'OKJIETOUHBIE OpPraHM3MBbI, CIIOCOOHBIE K (DOTOCHHTE3Y,
UMEIOIIME CIEeLHaIu3uPOBaHHbIE OpraHbl pasMHOXKeHus. JlJIi HHUX XapaKTepeH TOJbKO TIario-
TUTII0(a3HbIN )KU3HEHHBIN K.

Omeem: ]|

6. Opranu3mbl, cnocoOHble K (OTOCHHTE3y, COAEp)KAllMe B KIETKaX IJIACTUIABl C ABYMS
MeMOpaHamH.

Omeem: A

7. Pactenusi, mo6eru KOTOpbIX UMEIOT YICHUCTOE CTpoeHue. JINCThs peaylpoBaHbl, a GOTOCHHTE3
OCYIIECTBJISICTCS MPEUMYIIECTBEHHO CTEONsIMU. B HMX KJIETOYHBIX CTEHKAaX OTKJIAJbIBaeTCs
KPEMHE3EM.

Omeem: 3
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8. IlpernmyIecCTBEHHO NPECHOBOAHBIE OAHOKIETOYHBIE, KOJIOHUAJIBHBIE WM MHOIOKJIETOYHBIE
OpraHu3MBbl, CIOCOOHBIE K ()OTOCUHTE3Y. B )KM3HEHHOM LIMKJIE HMEIOTCS TTOBUKHBIE CTATUH.
Omeem: I'
9. OnHO W3 caMbIX MHOTOYHCIIEHHBIX CEMEUCTB IMOKPHITOCEMEHHBIX pacTeHuil. l[BeTku umeroT
CpPOCTHOJICTIECTHBIN BeHUUK. [1n01 — ceMsiHKa.
Omeem: U
10. Opranusmsl, MJIACTHABI KOTOPBIX UMEIOT JABE MEMOpaHbI U coepkaT XJI0popuiuIbl a U b.
Omeem: b

3ananue 14. Bompoc ¢ pa3BépHyTbiM oOTBeTOM. JlaiiTe pa3BepHYTHIH OTBeET,

3alMIINTE €ro B OTBeAeHHoe moje. MaxkcumanbHas orenka — 10 0auios.

MHorue MJIeKOMUTAIONEe BTOPHYHO OCBOMIIM BOJHYIO cpeny ooutanus. Kakue mpeodpa3oBanus B
OpraHu3Me MO3BOJMIJIM UM 3TO caenaTh? OxapakTepusynTe aganTalliid 3THUX *KUBOTHBIX K BOJAHOU
Ccpele U IPUBEAUTE IPUMEPEI.

OTBeT:

K BOJHBIM MJICKOIIMTAIOIIHUM OTHOCAT, B IICPBYIO OYCPC/Ib, HpeﬂCTaBHTeHeﬁ rpynam KI/ITOO6paBHI>I€,
JlacToHnorue u CI/IpeHBI. PaCCMOTpI/IM OCHOBHBIC MOp(bOJ'IOFI/I‘lCCKI/Ie u (1)I/IBI/IOJ'IOFI/I‘IGCKI/I6 ajganTtanuun
K OOMTaHUIO B BOJHOM cpeie, XapaKTepHbIE JIJIsl 3TUX KUBOTHBIX.

JlokoMouusi B BOJTHOI cpejie

1) ITpuoOpereHne B X0/e 3BOJIONKMKM 00TeKaeMoii (Toprie000pa3Hoit) GOpMBbI Tea, MO3BOJISFOIICH
6onee 3((EeKTUBHO MPEOI0JIeBATH COMPOTUBICHUE BOABI MIPU ABMKEHUU. B CBSI3M C 3TUM y TakuX
YKUBOTHBIX M3MEHHIIOCH CTPOCHHUE MO3BOHOYHHKA: HAIIPUMEP, Y KUTOOOPA3HBIX B XOJ€ BOIOIHH
IPOU3OILIIO YIUIOIIEHNE TO3BOHKOB U CUJIbHOE COKpAIllEHUE JUTMHBI TAKUX OT/EJI0B, KaK IIEHHBIA U
KpecTioBbIi. Kpome TOro, peaykuuu mHOABEpriMCh pa3idyHble BBHICTYNAIOUIME YacTH Teja, B
YaCTHOCTH YIIHBIE PAKOBUHBI.

2) IIpeobOpa3oBaHuEe KOHEYHOCTEH B NAcThl. Y KHUTOB ATOH TpaHCcHOpMAIUU CIIOCOOCTBOBAIIO
yBeJNWYeHHE Yrclia (haaHT nanbies (monudananrus), a y JaCTOHOTUX — YBETTMUEHUE UTMHBI (Dajtanr.
Y KuTOOOpa3HBIX M CHpPEH 3aJHHEe KOHEUYHOCTH PEIYyIUPOBAHBI, OIHAKO HMMEETCS MOIIHBIHA
TOPU30HTAJIbHBIH XBOCTOBOW IJIABHUK, a Y HEKOTOPBIX KUTOOOPA3HBIX (Ie1b()UHOB) — U COUHHOM
TUTaBHUK, BHITTOJIHAIOINN (QYHKIIMIO CTa0MIM3aTOPA.

IIpucnoco6/ieHns K AITUTEJTBHOMY HAX0KICHHIO B YCJIOBUSIX HEJOCTATKA KHCJI0POAa
[TockoyibKy BOJTHBIE MIICKOITUTAIOIINE CIIOCOOHBI ABIIIATH TOJIBKO aTMOC(EPHBIM KHUCIOPOIOM, Y HUX
uMeercs psaj aJjanTalui K JJIMTEIbHOMY HaX0XKAEHHUIO B BoJe 0€3 MOCTYIJIEHUs KUCIOPOa U3BHE.
- 3amacaHue KUCJIOPOAa B MBIIINAX OJarofapst BHICOKOMY COJEPKaHMIO MHOIVIOOMHA, a TaKKe
HAJIMYMIO 0COOBIX CKOIUIEHU CIIMpasbHBIX KPOBEHOCHBIX COCYJI0B, CIIY)KalllUX PE3€pBYyapoM KpOBH,
HACBILEHHOH KM CIOPOAOM.

- Ilepepacnpenenenne KpoBOTOKAa IpPU HBIPSHUM TaKUM 00pa3oM, YTO KHUCIOPOAOM B IEPBYIO
ouepeb CHa0XKalTCs OpraHbl, HauboJiee YyBCTBUTENbHbBIE K €0 HEAOCTATKY, — CEpJILIE€ U TOJIOBHOM
MO3T.

- 3amMe/JIeHue CepAeYHOro puTMa MPU HBIPSIHUH, YTO IMO3BOJIIET CHU3UTh HEPreTUYECKHEe 3aTpaThl
Ha CepJieuHbIe COKpAILEHH U, KaK CIEACTBHE, IOTPEOJICHNE CEepALlEM KUCIOPO/Ia.

- Xopoulo pa3BUThIE JETKUE, COCTOSIIME U3 OTPOMHOIO KOJIMYECTBA allbBEOJ U O0ecreynBaromme
3P eKTUBHOE HACBIIIEHUE KPOBH KHCIOPOIOM IIPH BJBIXaHUU aTMOcepHOoro Bo3ayxa. Kpome Toro,
JUISL BOJIHBIX MJIEKOIIMTAIOIIMX XapaKTepHa OTHOCUTEIbHO HU3Kasl YyBCTBUTEIbHOCTD JIbIXaTEIbHOI O
LIEHTPa MO3ra K COACP)KaHUIO B KPOBH YTJIEKHCIIOrO ra3a.

IIpucnoco6JieHusi, HaNpaBJIeHHbIE HA 3aIACAHHE U IKOHOMHOE PACX0A0BaHUE JHEPIrUu

- Hakomnnenne moakoHOI0 )K1pa, CIyKalero TEION30JIITOPOM U 3al1acOM IMUTATENbHbIX BEIIECTB.
- IloBbllIeHHE OTHOCHTENBHOM [JIMHBI KHINEYHUKA i Oosee 3(PQEKTHBHOrO MOTIOMIEHUS
MIUTATEJIbHBIX BEIIECTB U3 MUIIM. Y BCEX XUUIHBIX MOPCKUX MJIEKOIUTAIOUIUX, BHE 3aBUCUMOCTH OT
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MMPOUCXOXKACHUA, TOHKAsA KHUIIKA AJIMHHCEC, YEM Yy CYXOINYTHBIX MJICKOMWUTAIOMINX COINOCTAaBUMBbIX
rabapuroB.
Boszmoorcnwvr u 0py2ue npasulbHble IJIEMEHMbL oneemad.

3ananme 15. Pabora ¢ wu3o0paxeHusimu o00bekToB. Ilpoananusmpyiire
NpeaJioKeHHbIe N300Pa’KeHNs] M BBINOJHUTE 3aJaHNUs, UCNOJb3Ysl OTBEAEHHOE
nose. MakcumanbHas onenka — 10 6asos.

- —~
a \
| w o

1. Paccmotpure ¢otorpaduu pactenuit 1Byx pasHbix BuaoB (I, I1), oTHOCSIMXCS K OTHOMY OT/ely,
a TaKkKe u3yyurte Tabnuiy (CM. HMXKE), KOTOpas MpEeACTaBisieT co0OW ONMpeaeNuTeNbHbIN K04
(onpenenuTens). DTOT ONpPENENUTENb TO3BOJIIET YCTAHOBUTh MPUHAMICKHOCT PACTEHUS K TOMY
WIA UHOMY CEMEHCTBY M BKJIIOYAEeT B ce0sl MPOHYMEPOBAHHbBIE YTBEPXKICHHUS (T€3bl U aHTUTE3bI).
Haunnate ompenenenne oObekta HeoOxomumo ¢ Te3bl Nel. Ecim oHa BepHO XapakTepu3yeT
orpenensieMblii 00bEKT, TO HYKHO MEepeiTH K Te3€ C HOMEPOM, YKa3aHHBIM PAJIoM B ckoOkax. Eciu
teza Nel He moaxoaMT, cieqyer OOpaTHTHCS K MPOTHBOIOJIOKHOMY YTBEPXKIEHHIO (aHTHUTE3E),
KOTOpasi UMEET TOT K€ HOMEp, HO OTMEUEHA 3HAKOM «+», a 3aTeM NEePEXOJUTh K T€3€ C HOMEPOM,
yKa3aHHBIM B CKOOKaX psaoM. J[BHraThcs 1O KIFOUY TaKHMM 00pa3oM HE0OXOIUMO J0 TeX Mop, TMOKa
B KOHIIE T€3bl MJIM aHTUTE3BI He Oy/1eT yKa3aHO Ha3BaHUE ceMelCcTRa.

Hcnonb3yst TabauIly, yCTAaHOBUTE, K KakoMy(-UM) ceMehcTBY(-aMm) oTHOCsTCs opraHusmbl [ u II.
VYkaxuTe A1 KaXJ10ro OpraHn3Ma Ha3BaHHe CEMENCTBA, a TAK)Ke MOCIIeI0BATEIbHOCTh HOMEPOB TE3
W/WITI aHTUTE3, BEPHO XapaKTEPU3YIOIINX ONpPEAesieMblil 00bEeKT.

Ne Te3za/anTHuresa

1.(2) | 3aBs3b BepXHIA.

1+ (5) | 3aBsi3b HYKHSIA.

2.(3) | 3aBsa3p TIYOOKO YETHIPEXJIONACTHAS, CTOJOMK BBIXOAUT MEKAY €€ JIOMACTSIMHU; IUION
pacniagaetcs Ha 4 (1-3) openIKOBUIHBIX TIJI0IUKA.

2+ (4) | 3aBs3b HeNbHAS WM HETTYOOKO JIBYXJIONACTHAS, CTOJIOMK BBIXOAUT U3 €€ BEPXYILIKH; IO
Hepacnagarnmiics, KopododKa WM SToAa.

3. Jluctess ouepenHbie; cTEONM MUIMHAPUYECKUE, LBETKH cOOpaHbl B 3aBUTKH, HEPEIKO
BBINPSIMJIAIOLIMECS K TNIOJOHOIICHHUIO ¥ 00pa3yromue o01iee CoBETHE — OAHOOOKYIO KHCTh,
TBIYUHOK IIATH.

CemeiicTBo BypaunukoBbie

3+ JIucths cynpoTHBHBIE; CTEOJIM YEThIPEXTPaHHbIC; I[BETKU Ma3yIIHbIE, CYIPOTHUBHBIC HJIH
coOpaHbl B JIOKHbIE MYTOBKH, 00pa3ylolue KUCTEBUIHbIE, KOJIOCOBHUIHbBIE, METEIbYaThIe
WJIM TOJIOBYATHIE COLBETHS; TBIMMHOK YETHIPE WU JBE.

CeMeilicTBO SIcHOTKOBEIE
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4. TruMHOK ABE, BEHUYMK ABYTYOBI CO LIMOpIEM; JHCThs CBEPXY KENE3UCThIe, KIeilkue,
coOpaHbI B IPUKOPHEBYIO PO3ETKY, U3 KOTOPOU BBIXOJAT LIBETOHOCHI.
CemeiicTBo Ily3pipuaTKoBbIE

4+ TerunnHOK 4-5, ecnu B, TO BEHYUK KOJECOBHIHBIN; JIMCThS CBEPXY HE KIeHKue, cTe0sn
Oosee-MeHee 00JIMCTBEHHBIE.
CemeiictBo HopnuHukoBbie

5. TerumHOK 1-2, cpocmuxcs €O CTOJIOMKOM B KOJIOHKY, OKOJIOIBETHUK COCTOMT W3 ILIECTH
JHMCTOYKOB, OJIUH U3 KOTOPBIX 00pa3yeT ry0y pa3iaudHON (GOpMBI U pa3mepa.
CemeiicTBo OpxuaHble

OTBeT:
Opranusm [ — 1, 2, 3+ (cemeiicTBO SICHOTKOBBIE).
Opranusm Il — 1+, 5 (cemeiictBo OpXuHbIe).

2. Hanummre Ha3BaHMWE KJlacca, K KOTOPOMY OTHOCUTCS pacTeHue I, U ykaxuTe He MEHee JIBYyX
MPU3HAKOB, XapaKTEPHBIX JJIs1 OONBIIMHCTBA MPEICTaBUTENIEH ITOr0 Kilacca.

OTtBeT:

Krnacc — OnHononbHbIE.

[Ipuznaku: 1) 3aponasiin ¢ OAHOM cemsipomei; 2) MOYKOBaTasi KOpHEBAsi CUCTEMA.

Bosmooicnvl u Opyeue snemenmsl omeema, 6epHO Xapaxmepusyiouwjue npeocmasumenei Kiacca
OonoodobHble.

3. Mcnosib3yst COOCTBEHHBIC 3HAHMSI U PE3YJIbTAThl U3YYCHHUS PUCYHKA, OXapaKTepU3yuTe pacteHus I
u 11, ucrionp3ys ciaenyroumii HAGOp TEPMUHOB:

Tur oKOJIOIIBETHUKA — NPOCMOU/OB0UHOU;

Tun coBeTHS — KOOCOBUOHOE/ KUcmesguoHoe/ Memebyamoe,

TuI OKOJIOMIIOAHUKA — CYXOU/ COUHbLIL.

OTBeT:

Opranusm [: THIT OKOJIOIBETHUKA — MPOCTOM; THII COIIBETUS — KOJIOCOBUIHOE; THUIT OKOJIOTIJIOTHUKA
— CyXOH.

Opranusm Il: THI OKOJOUBETHHKA — ABOMHOM; TUI COLIBETUS — KOJIOCOBUAHOE; THUI OKOJIOIJIOAHUKA
— CyXOH.




