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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.

OuHUKMHCKEE MOPEIUIaBaTeIN BO BpeMEHa UCCIICIOBaHUS CPEIU3EMHOMOPCKOTO ITOOEPEKbs MOTJIH B KaUeCTBE
pumacoB O6pathb ¢ coboit

JlanHbIie OTBETHI: ' g.

CymeHHe TPEUKUEC OpeXU

4 C.

ONUBKOBOE Macjo

X Q4.

Bsanensie ToMaThl

Bepnsie otBeThI: L4 3.

Cy1l1eHsle TPeIKie OpeXH

_-'I c.

OIIMBKOBOE Maciio
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Monexyna AT® HemoCpeACTBEHHO HCIIONB3YETCs IS 00ecIeUeHUs

Jannbie oTBeTHL: L4 3.

AKTHBHOTO TPaHCIIOPTa BELECTB

4 b.

PaboThl aKTO-MHO3MHOBOTO KOMILJIEKCA

Bepnsie otBeThI: L4 3.

m AKTHBHOTO TPaHCIIOPTa BELECTB

_F'I b.

PaboThI aKTO-MHO3MHOBOTO KOMILJIEKCA

—-’I d.
Cunteza PHK

_-'I e.

P Cryjiilii aKTUBHOCTH OclKOB

0
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB



Brioeputre BCE npaBujibHbIE 0TBETHI.
Y ropoxa moceBHOro CriepMuiil conepkut B siape 11 xpomocom. CrienoBaTeibHO, Y 3TOTO BUIA B HOpME

Janubie & a.

OTBECTHI:
Krnerka-anTunoga cemssadarka coaepxur 11 xpomocom

_-'I b-
Krnerka hopmupyromerocs cemszadaTtka Ha CTaIuu MeTadas3bsl BTOPOTO JeIeHus Metio3a comepkur 1 1
XPOMOCOM

.

ﬂ KneTka anukanbHOW MEpUCTEMBI KOPHS COJEPIKUT 22 XPOMOCOMBI

Bepheie 2 a.

OTBECTHI:
Krnerka-anTunoga cemsszadarka coaepxur 11 xpomocom

4Db.
Kierka gopmupyromerocs cemszadyaTka Ha CTauu MeTadasbl BTOPOTo JeIeHus Meio3a coaepxur 11
XpOMOCOM

A e.

KneTka anukanbHOW MEPUCTEMBI KOPHS COJEPIKUT 22 XPOMOCOMBI
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BOIIPOC 4: 3AINIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
Ha yetBepToM TpoduiyeckoM ypoBHE B MUILEBOM LIEMH MOXKET PacloaraTbes

JlanHbIe OTBETHI: ' g,

Slcrpeb-TeTepeBITHUK

2 d.
[Tyxoen

& e.

ﬂ JoxneBoit uepBb

Bepnsie oTBeThI: L4 3.

SlcTped-TeTepeBsITHIK

2 d.
Ilyxoen

& e.

JoxneBoit uepBb

5
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BOIIPOC 5: 3ANPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIe 0TBETHI.



T-mumdoruTer

JlanHbIe OTBETHI: ' 5.

[opaskarorcst BUpycOoM UMMYHOIEPHUIIITA

Qe

CHUHTE3UpYIOT U BBIAEIAIOT aHTHTeNa IgG

Bepnsie oteTsI: L4 3.

[opakarorcst BUpycOoM UMMYHOIeQHUIIITA

4 b.

CI/IHTe3I/IpyIOT U BBIACIIAIOT HUTOKHWHBI

2d.

Pacnosnarot u YHUYTOXKAIOT OIMYXOJIEBbIC KIICTKH

_F'I e.

HpOI/ICXO,I[fIT 13 KpaCHOI'0 KOCTHOT'O MO3ra

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
Bribepure crioco0bl, Mpy MOMOIIM KOTOPBIX OKOHYATENIBHBIN XO35HUH MOXKET 3apa3UThCS IIUPOKHUM JICHTEIIOM

JlaHHbIe OTBETHI: ' 5.

ITpu ucniosb30BaHUHM B IMHITY CJIA00 MPOCOJICHHOM MIy4bel HKPHI

4 b.

Ipu UCTIOJIL30BAHUHM B MHUIILY 0COOEH pe3epByapHOro XO3sMHA

X | Qe

[Ipu ucnonb30BaHUU B MUILY MsICA BOJOTUIABAOLINUX TITHI]

Bepnsbie otBeThI: L4 3.

ITpu ucniosb30BaHUHM B MHITY CJIA00 MPOCOJICHHOM MIy4bel HKPHI

_F'I b.

I[pu UCTIOJIL30BAHUHM B MHIILY 0COOEH pe3epByapHOro XO3sMHA

0
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BONIPOC 7: 3AIIPOC MHOI'OKPATHOTI'O BBOJA NPONNYIMEHHOIO TEKCTA

Iepen BamMu m300pakeHUs pa3IMIHBIX CTaIUil HEKOTOPOTO IMpoIiecca, MPOTEKAIOIIEro y pacTeHni. PaccMoTpuTe pUCYHKH
J 1 BBINOJIHUTE 3aJaHusl.



]

1. YcraHoBHTE NPaBIIIBHBIN NOPSIOK CTaANI N300paKEHHOTO MpoLecca, HaYMHasl C MAaTEPUHCKOH KIETKH MUKPOCTIOPHI.
OTBeT 3anuIInTe B OTBEACHHOE I10JI€ B BUJE MOCIIEA0BATENILHOCTH OyKB 0€3 3HAKOB IPENMHAHUS U IPOOEIIOB, PETUCTp HE
Ba)KCH.

Ortser: [X]
2. BoibepuTe mpaBUIlbHBIC XaPAKTEPUCTHKH JaHHBIX 0OBEKTOB (OTBET 3aMHUIIMTE B OTBEICHHOEC MOJIC B BU/IC
MOCIIE/IOBATEILHOCTH JIATHHCKHX OYKB B anaBUTHOM MOpPsiIKe 6e3 3HAKOB MPEMMHAHUS U MPOOEJIOB, PETHCTP HE BAKCH).

a. Ha nzo0pakenuu /] npencrasieH sTan raMeToreHesa

b. AHTepuanHU MPEACTABICHBI OJTHON KJICTKOM

¢. My»cKkue raMeTsl 3TUX PACTEHUN HE HECYT JKI'YyTUKOB

d. CtpykTypa Ha KapTHHKE B cocTONT M3 ABYX KIJIETOK

e. BereratuBHbIe KIETKH MPEACTaBICHHOTO MY>KCKOTO raMeTo(uTa OBICTPO AET€HEPUPYIOT B MPOLECCE €T0 PAa3BUTHS

Ortser: [Y]

3. Tlo xapaKTepHBIM JETASIM CTPOCHHS OIPEIEIUTE, K KAKOMY OTIEITy OTHOCHTCS MPEICTABICHHOE PACTeHUE, U
3aIMIIATE PYCCKOE HA3BaHME ITOTO OT/ENA B OTBEICHHOE I10JIE:

Ortser: [b]

4. 3anuiuuTe B OTBEAEHHOE 110JI€ HA3BAHME CTPYKTYPHI, HA KOTOPYIO YKa3bIBAET CTPEJIKa Ha u3o0paxenuu E.
Ortser: [K]

5. 3anuinure B OTBEAEHHOE 110JI€ pyccKoe Ha3BaHue (Basbl Meio3a Ha u300paxeHuu '

Ortser: [u]

Boi6pannblii oTBeT: [Nepen BamMu n300pakeHUst pa3IMYHBIX CTaIUH HEKOTOPOTO Mpolecca, NPOTEKAIONIETo Y pacTeHHH. P



MeTo OLIEeHKH

Tounoe coomeemcmaue

MeTo/ OlLleHKH

Tounoe coomsemcmaue

MeTo1 OLIEHKH

Coenaoenue wabnona

Coenaoenue wabniona

MeToa OlLleHKH

Tounoe coomeemcmeue

MeToa OlleHKH

Cosnaoenue wabnona

i *:3 :ﬂ:? 3 | &

1. YcraHoBHTE NPaBHIBHBIA HOPSJOK CTaANH M300pakeHHOTO Ipoliecca, HaUnHasl C MaTEPUHCKOH KJI
MOCTIEIOBATEBHOCTH OYKB 0€3 3HAKOB IPEITHHAHMS U TIPOOEIIOB, PETUCTP HE BaKEH.

Otser:  BAT/IBE

2. BribepuTe npaBUIIbHBIC XapaKTEPUCTHKH JAHHBIX OOBEKTOB (OTBET 3aHUIINTE B OTBEACHHOE TIOJIE
0e3 3HAKOB IPENMHAHUS U POOEIOB, PETUCTP HE BAXKCH).

a. Ha n3o0paxxennu /1 nmpeacraBiieH dTaln raMeToreHesa

b. AHTepuaNY pEACTaBICHBI OJTHOM KIETKOU

¢. My»KcKue raMeThl STHX PaCTeHUI HE HECYT KI'YTHKOB

d. CtpykTypa Ha KapTHHKE B cocTOMT M3 ABYX KIIETOK

e. BererartuBHbIe KIETKH MPEACTABICHHOTO MY>KCKOTO raMeTo(uTa OBICTPO IEreHEPUPYIOT B IIPOLEC
Otser: 4 CD

3. ITo xapaKkTepHBIM JETANISIM CTPOEHHS OIIPEAEIINTE, K KAKOMY OTAEIY OTHOCUTCS MPECTABICHHOE P
ToJe:

Otger: & IHoxpsITOCEMEHHBIE

4. 3anuuuTe B OTBEJICHHOE T10JIe HA3BaHMe CTPYKTYPBI, Ha KOTOPYIO YKa3bIBaeT CTpeJIKa Ha n300pask
Orser: & nbLIbLIEeBast TPyOka

5. 3amummTe B OTBECHHOE MOJIE pyccKoe Ha3BaHue (a3bl Meiio3a Ha n3o0pakenuu [
Otger: @ Tenodasa

HpaBl/l.HbllbIC OTBEThI JIfl: X

barise

IIpaBuabHBIE OTBETHI AJIA: Y

cd

“paBMJlbllble OTBEThI 1JIsd: b

[LIu]BeTKOBBIE

[TIm]okpsiTOCeM[ esi[HHBIE

IIpaBuiabHbIe 0TBETHI AJsi: k

ITsinbeBas TpyOKka

HpaBl/lJ'lebIe OTBEThI 1JIsl: U

[Tr]enodasa( )?[11]( menenns meitoza)?( )?



Coenadernue wabnoua [TIm]epsas [Tr]enodaza( metiosza)?( )?

Coenadernue wabnoua [TIm]epras [Tr]enodasa( nenenus meiioza)?( )?
Coenadernue wabnoua [Tr]enodasa (meiioza)? [11]( )?

Coenadenue wabnoua [Tr]enodaza( )?[11]( metioza)?( )?

Coenadenue wabnoua 1(-)?as( )?[Tr]enodaza( meiioza)?( )?

Coenadernue wabnona 1(-)?as( )?[Tr]enodasa( generus meiiosa)?( )?
Coenadenue wabnoua [Tr]enodasa( )?(nenenus)?( )?(metioza)?( )?[11]()?
Coenadenue wabnoua [Tr]enodasa (meitotTnueckoro nenenus)? [11]()?

I 8
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOI'O TEKCTA

Hepe,u BaMHu - I/I306pa)KeHI/IH Pa3JINYIHBIX ) KUBOTHBIX (COOTHOHIeHI/ISI pa3MEpoOB HE CO6J'IIOZ[€HLI). Onpe,uem/ITe, K KaKUM
KJIacCaM OTHOCSITCS 9TH KUBOTHBIC. 3aIIMIIIUTE PYCCKHE HA3BAHME DTHUX KJIACCOB B OTBCACHHBIC IMOJIA PSAOOM C
COOTBETCTBYIOIIIMMU HOMEpAMH.

Bri0paHHbIii 0TBeT: [Nepen BaMu - M300paXkeHUs pa3IMuHBIX )KUBOTHBIX (COOTHOLICHHS pa3MepoB He cobutoieHsl). Onpe,

3anuiure PYCCKHE HA3BAHUE ODTUX KJIACCOB B OTBCJACHHBIC ITOJIA PAAOM C COOTBETCTBYHOIIUMHU HOME
™ 3 .-1 ;\; P




1. "¥ maykoo6pa3Hbie
2. ' MmiekonuTamonue
3. ' 3eMHOBOAHBIE

4, " xXpsinieBbie pHIObI
5. € nacexomble

MeTo/ OlIeHKH IpaBuibHbBIE 0TBETHI AJIS1: U

Coenadenue wabnona [TIm]aykoo6pasubie( )?()?()?2()?2()?2()?2()?()?()?
Cosnadenue wiabnona [Aa]paxuaums( )?()?()?2()?2()?()?()?2()?()?
MeTo/1 OLleHKH IIpaBU/ILHBIE OTBETHI JJIsI: t

Tounoe coomsemcmeue MIleKOIHUTAOIIHE

MeTo/ OlleHKH IIpaBuabHbIE OTBETHI IJI51: Y

Cosnadenue wiabnona [33]emuoBommbie( )?()?()?2()?()?2()?2()2()?()?
Coenadenue wabnona [Aalmduouu( )?()?2()?2()?2()?2()?2()?()?()?
MeTo/1 OLIEeHKH IIpaBujbHbIE OTBETHI IJIS: I'

Cosnaoenue wabiona [Xx]psmersie puiosi( )?()?()?()?2()?2()?2()?2()?()?
Cosnaodernue wabnoua [Xx]psmesnie( )?()?()?()?2()?()?2()?()?()?
MeTo/1 OLIEeHKH IIpaBujibHbIE OTBETHI JAJISI: W

Cosnaoenue wabiona [Pplakoo6pazusie( )?()?()?()?2()?2()?2()?2()?()?
Cosnaoenue wabiona [Be]bicmne pakoodpazusie( )?()?()?()?()?2()?()?()?()?
Cosnaoenue wabaona [Mwm]anakoctpaxu( )?()?()?()?2()?2()?2()?2()?()?

4
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BOIIPOC 9: 3CCE

Ilepex Bamu TekcT, cogepskalMi NATh O0HOJIOTH4YecKUX OIIUO0K. BHUMATE/LHO POYTHTE €ro,
HaliAuTe OIIMOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCSl, BIUCAB OTBET B OTBeJIEHHOE MOJIe.
Buumanue! Hcnpaenenue ppaszvl uckiiouumenvHo ompuyanuem (Mox3cem — He MOdcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcsa. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

CnyxoBoit aHaIM3aToOp - CHCTEMA YyBCTBUTEIBHBIX CTPYKTYP (PELEenTOpOB), HEPBOB U LIEHTPOB HEPBHOU
CHCTEMBI, PAcIIO3HAIONINX H aHAM3UPYIOIINX 3BYKOBYIO HHpOpMaInio. YenoBeueckuil opraH, Hrparoimni
Ba)KHYIO POJIb B BOCIIPHSTHHU 3BYKOB - yX0. DTOT OpraH MoApa3eisaeTcs Ha ABE YaCTH - HAPYKHOE yXO U
BHyTpeHHee. HapykHoe yXo - 3TO yllIHasi pakOBHHA U HAPYXKHBIM CIIyXOBOM POXOA, KOTOPBIA
3aKaHYMBaeTCs OapabaHHOM repenoHKoil. bapabanHas mepemnonka OTACIIeT HapyKHOE YX0 OT OapabaHHOMH
MOJIOCTH, KOTOpasi pacIoyioKeHa BHYTPU TEMEHHOH KocTu ueperna. B 6apabaHHOI MOJIOCTH HAXOIATCS
MOJIOTOYEK, HAKOBAJILHS U CTPEMEUKO - TPH HEOOJIBIINX COWIEHEHHBIX KOCTOUKH, KOTOPbIE YCHIINBAIOT U

EB nepenaoT Kojiebanus 0apaOaHHOM ITEPEMIOHKN Ha OKHO BHYTPEHHETO yXa.

BayTtpenHee yxo npeacTasisieT coOO JIAOUPHUHT, B €70 COCTAaB BXOJAT YJIUTKA U HOITYKPY>KHBIE KaHAIIBI.
VYnuTka - 3TO CHUpaIbHO 3aKPYyYEHHBIH KOCTHBIM KaHal, BHYTPh KOTOPOTO OTXOAMT CHMpaibHas KOCTHas
IJIaCTUHKA. BHYTpH ynWTKa 3amoiHeHa BO3AYyXOM, B JTOW TMOJOCTH KOJIEOAHHWS PaCIpPOCTPAHSIOTCS W
JOCTUTAIOT PelenTopoB ciryxa. CKOIJIEHHE PEleNTOPHBIX BOJIOCKOBBIX KJIETOK B TMOJOCTH YIUTKH - KOPTHEB
OpraH, €ro KJIETKH BOCIPHHUMAIOT KoJeOaHus M NpeoOpa3yloT WX B CHTHAbl, I[epelaroliuecs Ha
JIEHAPUTHBIE OKOHYAHUS YyBCTBUTEIHHBIX HEHPOHOB.

Tema 3THX HEHPOHOB JIeXKAT B YHAaCTKE IEHTPAJIHLHON HEPBHOM CHCTEMBI - CITUPaJIbHOM ranriun. OTTyaa
[0 YEPENHOMY HEPBY CIYXOBOM CHTHaJ IIOCTYNAeT B CIIyXOBblE€ LEHTPHl TroJOBHOro Mosra. CHauana
nHpOpPMAaLIUS JOCTUrAET YIUTKOBBIX SJep MPOAOJITOBATOI0 MO3ra, U3 HUX aKCOHBI UAYT B HW)KHUE XOJIMUKHU
YEeTBEPOXOJIMUS, PACTIOJIOKEHHBIE B TPOMEXYTOYHOM MO3T€e. DTO IMOJKOPKOBBIE IIEHTPHI cityXa. M3 moaxopku



nH(pOpMaIUsl HAKOHEI[ TIOCTYMAET B BBICIIMN IEHTP CIIYXOBOTO aHAIHM3AaTOPa - BHCOYHYIO KOpPY OOJBIIHX
MOJYIIApUM.

Haunsiii  1)Yxo mogpasgenseTcs Ha 3 yacTH-Hapy>KHOES,CpeAHEe H BHyTPCHHEE
OTBET:

2)BHyTpH yIuTKa 3aII0THEHA KUAKOCTEIO (3HI0IIMM}OiT)

3)Tena 3TUX HEWPOHOB JICKAT B YUACTKe mepedepruuecKoil HEPBHOM CHCTEMBI-CIIUPATLHOM TaHTIHH(TaK Kak
K LIEHTPAJIbHOM HEPBHOW CUCTEME OTHOCATCS TOJIOBHOM U CIIMHHOM MO3T)

4) OTTyzAa Mo CIyXOBOMY HEPBY CIIYXOBOW CHUTHAJ MOCTYIAET B CIYXOBBIC LIEHTPHI TOJIOBHOTO
Mo3ra

5)Cravana ua(OpMALS JOCTUTAET YIUTKOBBIX SIIEP MPOAOITOBATOTO MO3Ta, N3 HUX aKCOHBI UAYT B
HIDKHBIE XOJIMHUKH 9E€TBEPOXOJIMHUS,PACTIONIOKEHHBIE B CPETHEM MO3Te.(4€TBEPOXOIMHUE-3TO YaCTh CPETHETO
MO3Ta,2 XOJIIMHKa-3pUTEIbHBIE,2-CITyXOBEIC)

Bepnblii [OtcyrcrByer]
OTBET

4
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BOIIPOC 10: 3ANPOC MHOT'OKPATHOI'O BBOJA MMPONYIMEHHOI'O TEKCTA

B oannom 3a0anuu eéam HeobX0OUMO NPOAHAIUBUPOBAMb (DpASMeHm MEKCMA, NOCEAUJeHHbII
Memoouke UCCle008aHull, U HA OCHOBAHUU CEOUX 3HAHUU U UHGOpMAayuu u3 mekcma 6blNOJIHUMb
3a0aHus.

Meton nonumepasHoi uenHoil peakuuu (IILIP) B Hacrosiiee BpeMsi IIMPOKO NpPUMEHSIETCS B
ouosorun u memunuHe. Knaccuueckass IILIP mo3BosiseT monyyuTh OOJBIIOE KOJMYECTBO KOIUH
uHTepecytomed Hac nocnenosarenbHoctd JJHK. CrenumduynocTs naHHONW peakiuu 00ecneunBarOT
HeOOoJIbIIINE MOCTEeI0BATENbHOCTH HYKJIEOTUAOB - MpaiiMepbl. Mx moaluparoT Kk 000MM KOHIIAM
ammnuuupyemoro yyactka JIHK takum oOGpa3om, 4ToObl MOCIEI0BAaTENbHOCTh TaK HAa3bIBAEMOIO
IpSMOTO IpaiiMepa COOTBETCTBOBAJA MOCIEIOBATEIBHOCTH HA 5°-KOHIIE IIeNH, TOT/Aa Kak OOpaTHBIN
npaiimep oOpaTHO KOMIUIEMEHTapeH I0CieI0BaTeIbHOCTY Ha ee 3’-koHue. Hanpumep, ecnu
uHTepecyomuii Hac yudactok JIHK 3akanumBaercs mnocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHBIN mpaiiMep OymeT WMeTh mocienoBarebHOCTh: 5 -TAGCTT-3". Urobsl mpaiiMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocnenoBatenbHocTh JIHK cmecs gma [P peakuum HarpeBaroT 10
OTIpe/IeIEHHOW TeMIepaTyphl - TEMIEpaTyphl OT)KUTA MpaliMepoB. DTa TeMIlepaTypa pacCunuThIBAeTCs
nyTeM TNpuOaBiIeHMs K TeMIlepaType IUIaBleHus (TemmepaTypa, HOpU KOTOPOH HPOMCXOIUT
(pa3beAMHEHUE JBYXIENIOYEUHOM MoJyieKynbl mpaiimepa) 4°C  rpaaycoB. JIHK-monmmepasa,
OCYILECTBIAIONIAs PEIUINKALMIO HHTepecyromero Hac yyactka JIHK, ucnone3yer npaiiMep B kauecTBe
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynpraTe NaHHOM peakuuu MHOJy4yaeTcsl KOMUs HeoOXOIuMOi
nocaenoBarenbHoct JTHK.

Jig Toro, 4to6sl pa3znuuuTh nociegosarenbHoctd JIHK, MOKHO MCTIOIB30BaTh PECTPUKTA3HI —
(bepMeHTBI, KOTOPBIE Y3HAIOT U pa3pe3aroT CTPOro OMpeesIeHHbIE MOCIeI0BaTEIbHOCTH HYKICOTHI0B
B JIHK (tak Ha3piBaeMble caiiThl pectpukiuu). Hampumep, pectpukraza Pfull, y kotopoii caiit
pecTpukiuu Hecer mocienoBarenbHOCcTh 5 -GCATC|G-3, npu peakiuu ¢ MOCIEA0BATEIbHOCTHIO
JIHK Oyner paspe3ath ee Ha jBa (parmMeHra, COACpKallde Ha KOHIAX IOCIEIOBATEIBHOCTH 5 -
GCATC-3' u5-G-3.

1. B nmpemioXeHHOW MOCIENOBATENbHOCTH HYKJICOTHIOB 3aKOAMPOBAaH MenTua AnuHoi 19
AMHHOKHUCIIOTHBIX OCTaTkoB. Bam HeoOXoammo momo0Opare mpaiiMepsl s aMIumuKanuu
HYKJICOTUJHON TOCIE0BATENIbHOCTH, KOAMPYIOIIEH MaHHBIM NeNnTHA, HAauhHas CO CTapT-KOJOHA
(ATG), u coxepxaieit cron-kogoH (TGA, TAG, TAA). IlomHuTe, YTO TpaiiMepbl TODKHBI OBITH
cienn(pUYHbI U 00JIaaTh MPUMEPHO OJUHAKOBOM TemImeparypoil raBineHus (pazauuus He Oonee 2-4



°C). Temmeparypa miaBienusi paccuntbiBaetcs mo dopmyse: 2(A+T) + 4(G+C), rae OykBbI - 3TO
KOJMYECTBO HYKJICOTHAOB KaxAoro Tuma. Pasmep kaxmoro mnpaiimMepa JOKEH COCTaBiIATh 15
HYKJIEOTH/IOB. 3allMLINTE B OTBEACHHOE II0JIE€ MOJY4YEHHbIE IpaiiMepsl B HAIpaBleHUU oT 5'- K 3’-
KOHIly B BH/I€ MOCJIeI0BATEJIbHOCTH 3arJIaBHbIX JATHHCKHX OYKB 0e3 mpo0esioB (B TOM 4YHCJIe
KOHLEBBIX) U YKOKUTE TEMIIEPATYPY UX IUIABJICHUSI.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3’

Ortser:

[Mpsimoii mpaiimep: [X]

Ooparnsrii mpaiimep: [y]

TemnepaTypa IIaBjeHus OpaMoro npaiimepa: [2]°C

Temneparypa nuasienus ooparHoro mnpaiimepa: [K]°C

2. llomydennslid B mpenpinymied wyactu 3amanus [ILP mpomykT BcTpamBaeTcst B IUIa3MUIY IS
CUHTe3upoBaHusl Oenka B Oakrepusix. BaM naHbl mociiejoBaTeIbHOCTU (CalThl PECTPUKLUU), IO
KOTOPBIM JIBE PECTPHKTa3bl (IHIOHYKJIEa3bl pecTpukiuu) crenuduuno paspesaror JJHK. B orsete
yKaXHUTe pa3Mep (parMeHToB, KOTOpHIE TMOJNydYaTcs B pe3yiabTaTe pPEaKIUH PECTPUKIIUH,
IIPOM3BEACHHON OSTUMHU pECTpUKTa3aMH Uil IUJIa3MU[bl, COJEp’Kalle BCTaBKy B IPaBUJIBHOU
OpHUEHTAIINH LIETIH.

Alul5" - AG|CT -3

EcoRI5 - GJ/AATCC - 3

MeCTO BCTaBKKN

EcoRl EcoRl EcoRI
1875 625 1875 ECoR!
& npomoTop

OTtBer 3anumuTe B OTBCACHHOC IOJI¢ B BUAEC MOCJI€A0BATCIbHOCTH YMCEJ, PACHOJOKCHHBIX IT0

BO3paCcTaHMIO U pasaCJICHHbIX OIUHOYHBIMH Hpoﬁe.naMu.
Ortser: [mM]

BoiOpanHblii 0TBeT:

B oannom 3a0anuu 6am Heobxooumo npoanaiuzuposams gpazmeHm mekcma, noce

3HaHUU u uHgopmayuu us
Meton nonumepaszHoit nienHoi peakuuu (I1L[P) B HacTosmee BpeMsi HMIUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJWYECTBO KOMHN HHTEPECYIONMEH Hac TOCIIE;
o0ecreynBarOT HEOOJbIINE MOCIEIOBATEILHOCTH HYKJICOTHUIOB - MpaiiMepbl. Mx 1
JHK takum oOpa3zoM, 4ToOBI TOCIEIOBATENHFHOCTh TaK HA3IBAEMOTO MPSIMOTO TIpa
LIENH, TOT/1a Kak oOpaTHBIN mpaiiMep 0oOpaTHO KOMIUIEMEHTAPEH IMOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mocnemoBaTenbHOcThi0 5 -AAGCTA-3, 1o 00p:
TAGCTT-3". YroObl mpaiiMepbl MOIJIH Yy3HATh HEOOXOAMMYIO IOCIEIOBATEINb
ONPENIETICHHON TeMIEpaTypsl - TEMIIEPAaTypbl OTKUIa MpalMepoB. JTa TEMIEpaT
IUIaBJIeHU (TeMIleparypa, pu KOTOPOM MPOUCXOIUT pa3beANHEHHE IBYXIIETIOUEYH:
OCYILIECTBISIIONIAsl PEerIMKanuio uHTepecyromero Hac ydactka JIHK, uncnonb3yer
pe3yibTare JaHHON peakLUy MOIydaeTcs KOMus He0OXOqMMOil ocIe10BaTeIbHOCT]
Hnst Toro, utoObl paznmuuuth nocieaoBatenbHoctd JIHK, MoxHO wcmon



MeTo OIleHKH

Coodeporcum

MeToa OLleHKH

Cooeporcum

MeTo OLleHKH

Tounoe coomeemcmaue

MeToa OLIeHKH

Tounoe coomeemcmeue

paspe3aroT CTPOTO OINpeAesICHHbIE MmocaeaoBarenbHoCcTH HyKineoTu0B B JIHK (Tak
Pfull, y xoTtopoii caiiT pecTpuKIH HeceT mocienoBareabHOCTh 5 -GCATC | G-37, 1)
ce Ha JBa (parMeHTa, CoJACpIKaIIie Ha KOHIAxX mocaeaoBareiabHocT 5 -GCATC-3

1. B npemtoskeHHOH TOCIIe0BATEIIbHOCTH HYKJICOTUIIOB 3aKOJMUPOBAH IMENTHII 1
noxoopaTh mpaiMepsl IS aMITUGUKAIUA HYKICOTHIHOM MMOCIIeI0BATEILHOCTH,
(ATG), u comepxameit crom-komon (TGA, TAG, TAA). [lomHuTe, YTO Mpaim
OJIMHAKOBOHM TeMIeparypoil miaBneHus (paznuums He Oonee 2-4 °C). Temmepat
4(G+C), rme OYKBBI - 3TO KOJHYECTBO HYKICOTHIOB Ka)J0ro Tuma. Pasmep k
3anumuTe B OTBEACHHOE IOJIC TMOJIyYEHHBIC MpaiiMepbl B HAMpaBIIEHUU OT 5’-
JIATHHCKHUX OYKB 0e3 npo0esioB (B TOM YHCJIe KOHIEBBIX) U YKOKUTE TEMIIEPATYP

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTA
TTCATAACTCGATAGGAC - 3°

OrtBert:

[Tpsmoit paiimep: ‘@ ATGCAGGTTTATCAT

O6paruslii npaiivep: @ TCGAGTTATGAAACA

TemmnepaTypa nnasneHus npamoro npaiimepa: & 40°C

Temneparypa niasiaeHus obpartHoro npaiimepa: “ 40°C

2. [Tony4yennsliit B mpensiaymieit yactu 3aganus [1LP npoaykt BcTpanBaercs B muia
[IOCJIEI0BATENbHOCTU (CAThl PECTPUKIIUM), 110 KOTOPBIM JIBE PECTPUKTA3bI (IHJC
OTBETE YKaXKUTE pa3Mep (PparMeHTOB, KOTOPHIE MOIY4aTCs B PE3yJbTaTe PEaKIilUl
TUTa3MHUJIBI, CO/IEPIKAIIeH BCTABKY B IPABMIIBHOM OpUEHTALINH IICTIH.

Alul5" - AG|CT -3

EcoRI5 - GJ/AATCC - 3

MeCTO BCTaBK®N

EcoRlI EcoRI  EcoRI
1875 625 1875 FCoRI
@ npowmoTop

OTBeT 3AMUIIIUTE B OTBCACHHOC€ II0JI€E B BH/AC IMOCJACAOBATCIBHOCTH YUCEJ
OAUHOYHBIMMU npoﬁe.naMn.
Orser: &3 19 626 682 1247

nl)ilBH.'thhlt‘ OTBETHI AJIsl: X

ATGCAGGTTTATCAT

I'Ipamml,m,le OTBETHI IJIAA: Y

CTATCGAGTTATGAA
npﬂlill.lblll)lt‘ OTBETHI 1JIfA: Z
40

[IpaBuabHBIEe OTBETHI 1JIs: K

40



MeToj OlleHKH IIpaBuiibHbIE OTBETHI 1JIs1: M

Tounoe coomeemcmeue 644 666 1250

3
u3 5 0ajl1oB

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum 00pa3zoM MOKHO pa3eiuTh NOJIy4YeHHbIe B Ipeabiaymem 3agannu ¢gparmentsl JHK?
KpaTko onummTe 0CHOBHOW NPUHUMII JAHHON METOAUKH.

Hannsiii  [TomyueHnsie B mpeapiaymieM 3aganun pparmenTsl JJHK M0OXHO pa3fennuTs ¢ MOMOIIBI0

OTBET:  3yeKkTpodope3a.ITOT METOT OCHOBAH Ha Pa3HO# ckopoctyu aBmwxkeHns ¢pparmentoB JHK mox metictrem

QJICKTPUUYCCKOT'O TOKA U3-3a pa3H0171 JJINHBI (bpaFMeHTOB.LIeM JJIMHHEC (l)paFMeHT,TeM MCAJICHHCEC OH
MPOXOJAUT YCPE3 al"apO3HI:IfI I'CJib

OCHOBHOW NPUHIUIT METOAUKH 3aKIII0YAaeTCs B CPABHEHUH MOJyYEHHOM KapTHHBI paclpeaeeHUs
(parMeHTOB JAHK 1O JUIMHE ¢ "3TaioHoM".B 0JJHY U3 JIyHOK MOMEIAETCsI KOHTPOJIBHBIH
Bapuanr,cozepxamuii pparmentst JJHK Bcex mumH.

y Oo0paser,coaeprkamiuii NoIydeHHbIE (PparMeHTH,IIOMEIIACTCS B IYHKY B arapo3HOM rejie B IpHOope A
m anexTpotopesa.llon nelicTBrEM IIEKTPHYECKOTO TOKA OHH PA3eIIOTCs Ha (ppakunu(B 3aBUCUMOCTH OT
JUTHHBI TIOCJIEI0BATENILHOCTH HYKJICOTHIOB)./le70 B TOM,UTO JUIMHHBIM ()parMeHTaM TpyJHEE MPOHTH depe3
TIOPBI T'eJIs,0HN TIPOABUTAIOTCS HE Tak OBICTPO,0071ee KOPOTKHE (PparMeHTs! OBICTpEE ABMKYTCS K HCTOUHHUKY
TOKA.

B pe3ynbTaTe monmy4daeTcsi HECKOJIBKO MOJIOC,T0 KOTOPHIM MOXHO ONPEICTUTh HATMYNE WA OTCYTCTBHE
(hparMeHTOB JaHHOM JUTHHBI B 00pasiie

Bepubiii  [OtcyrcTByeT]
OTBET

5
u3 5 0aj10B

BOIIPOC 12: 3ANPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOTIO TEKCTA

Buumamenvno npouumatime npeoioxcennvle Qpacmenmsl MeKcma u paccmMompume pucyHKiL, 3amem nepexooume K
6bINOJIHEHUIO 3A0AHUI.

BAKHO! B nanHoM 3aaHuy 0003HAYEHHSI T€HOB AaHbI 3aIJIaBHBIMU OYKBaMH U KYPCHBOM, a UX 0eJIKOBBIX
MPOAYKTOB — NPSIMBIM mpugToM.

®parment 1. [lapasutnuecknue pacTeHus: — HIKOJIOTUYECKAsl TPYIINa OPraHUu3MOB, IPUCIIOCOOUBIIUXCS
oJIydaTb HCO6XO,Z[I/IMLIC HCOPraHNYCCKUC W OPraHUYCCKHC BCIICCTBA OT CBOUX XO35C€B - APYTHUX
pactenuii win rpu0oB. MukonapasutusM (T.e. MapasuTHU3M Ha rpubax) MIMPOKO PaCHpPOCTPaHEH Yy
FaMeTO(I)I/ITOB MHOTHUX CIIOPOBBIX paCTeHI/II\/'I, HO HCPCAKO BCTPCUACTCA U CPpCAU IBETKOBLIX. C I[pyTOﬁ
. CTOPOHBI Mapa3uTbl BbICHINX paCTCHI/Iﬁ HU3BCCTHBI TOJIBKO Cp€au CCMCHHBIX. Hpouecc TIOTJIOLICHU L
MUTATCIIBHBIX BCHICCTB Y MHOI'UX MAPASUTUYCCKUX NBCTKOBBIX OCYHICCTBIACTCA IIPHU IMOMOIIN ocoboro
oprana - raycropuu. [IpyueM y MuHKOIapa3suToB raycropuu He (GOPMHUPYIOTCA, & Yy €IUHCTBEHHOI'O
Npe/ICTaBUTENS Apa3UTHIECKUX XBOWHBIX - Parasitaxus usta - oopa3syercs crieniududeckuii KOHTaKT ¢
TpaxCcuJaMu XO0351uHa, KOTOpBIﬁ OZHO3HAYHO Ha3BaTh FaYCTOpI/Ieﬁ HEJIIb34.

I[J'IH YCHCMHOﬁ paim3ali XKU3HCHHOI'O HHKJIA MaAPa3UTUYCCKHUM PACTCHUAM HCOGXOI{I/IMO HalTH
CBOET0 XO03sIMHA M YCTaHOBUTh C HUM KOHTAakT. Ha pucynke 1 mokaszan npopoctok mosminku (Cuscuta
Sp.), paCTy'H_II/Iﬁ B HaIIpaBJICHUU CBOCTO0 MOTCHIHUAJIBHOI'O XO35MHA, OPUCHTUPOM IJId 4Y€TO ABJIAIOTCA
BBIZICJISIEMBIE XO3SMHOM BerecTBa - TepreHbl (A-B). byksoit I' o0o3HaueHO npyroe «xo3suUcKOe»



COEJIMHEHUE — CTPUTOJIAKTOH. BelecTBa M3 3ToH Tpynmbl OOBIYHO OTBEYAIOT 3a IMPOLIECCHI POCTa
pacTeHus-Xo3sMHa U (OpPMHUPOBaAHME MM MHUKOpHU3bl. OJHAKO CTPUTOJIAKTOHBI XO3SIMHA CIyXat
CTUMYJIOM JUIS NIPOpPAcTaHMsi CEMsIH Mapa3uTHYECKOTo LBETKOBOro pactenus 3apasuxu (Orobanche
Sp.). BasxHO OTMETUTB, YTO CTENEHb CIEU(YUIHOCTH B OTHOIICHUHU X035€B Y Pa3HBIX BUJIOB PACTCHHN-
apa3uToOB HCEOJAMHAKOBA, HAaIpUMEpP, IMOBHMJIMKA OTIIMYACTCA IIMPOKHM KPYrOM XO35¢B, TOrjJa Kak
MHKOMapasutr noxbeiabHuk (Monotropa hypopitys, cem. BepeckoBble) mnpuypodeH K rpudam-
CUMOMOHTaM EJIH.
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Pucynok 1. [IpopacTanue ceMsiH ¥ yCTaHOBJICHHE IEPBUYHOIO KOHTAKTa C X03IUHOM {3} Y MOBHIMKH
{1} u 3apazuxu {2}. BykBamu 0003HaYCHBI BBIIEISCMbIC XO3IUHOM BEIIECTBA, KOTOPBIC MApa3UT
UCTIOJNB3YyeT B KauecTBe curHaia. A - B-¢emnannapen, b - f-mupuen, B - a-nuHen, I' — cTpuronakroH.
IlosicHenust - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BAXXHEHIIINX ITAMOB B )KU3HU PACTEHUSA-TIAPA3HUTA - 00Pa30BaHNE KOHTAKTA C XO3IHHOM.
PaccmoTpum, Kak 3TO MPOUCXOIUT, Ha IPUMEPE MOBUIIMKU U €€ BO3MOXKHOT'O XO35IMHA — KPAIHBBHI.
CHavaya mapasuT 3aKpy4rBaeTCsl BOKPYT CTEOJIs X031MHA. 3aTeM HauMHAeTCsl JOPMHUPOBAHNE
rayCTOpPHUH, UTO UHIYLUPYETCSl CBETOM CHHETO U JalbHEro KpacHoro crektpa. Ha mepBom starme
oOpa3yercs aAre3uBHBINA AUCK (PUCYHOK 2, A), CITy)KaIIWi ISl MPUKPETUICHUS MTapa3uTa K X03suHY.
Baxxnoe 3HaueHUe Mpy ITOM UMEIOT 0COObIE Y/UIMHEHHBIE KIETKH, KOTOphIe (DOPMUPYIOTCS U3
MTOBEPXHOCTHOTO CJIOS, PACTIOJIOKEHHBIC HA KOHYMKAX TayCTOPHH IMapa3nuTa — MOUCKOBBIC «TU(BIY,
BBIJICIISFOIINE TEKTHHOBBIH “rieMeHT” (T111), TeKTHH MeTraTpancdepassl (PMES) u
apabuHoranakraHoBbie Oenku (AGPS). Cnennansabie AGPS (attAGPS) cHHTE3HPYIOTCS X03IUHOM,
aKTUBAIMs UX SKCIIPECCUH UHAYLUpYyeTcs mapa3suToM. Ha cnenyroiem stane «rudbl» pacTyT,
pa3aBuTas KIETKH X035HWHA B TIOUCKAX TPOBOJISIICH CHCTEMBI, TAyCTOPHS MTPOHUKAET BHYTPH (PUCYHOK
2, B). DTomy criocoOcTBYET BBIJIEICHNE TApa3UTOM crielupudeckux HepMeHTOB, MOIUDUIIUPYIOIINX
KJICTOYHBIC CTCHKU XO35IMHA, HAIIPUMEP, KCHIIOTITIOKAaH-9HI0TPAHCTITIOK03MIa3bl/ruaponasel (XTH).
Ha pucynke 2 (C) npeacTaBiieH CleIyroIIHii dTal, U MOKa3aHa YKCIPECcCUs TeHOB, CB3aHHBIX C

g hepeHIIMPOBKON MPOBOISIINX IEMEHTOB KCHIIEMBI U (PTI09MBI POPMUPYIOIICHCS TayCTOPUU.
[TouckoBbIe «rU(BI», BCTYIAs B KOHTAKT C MPOBOJIANICH CHCTEMOW X031WHA, HAYNHAIOT TPEBPAIIaThCs
B KJIETKU MIPOBOSINUX TKaHeH mapa3uta. Kietku raycropuu skcrpeccupyroT red CLE41, mpoaykT
kotoporo aktuBupyeT WOX4 u nognepxuBaet skcrnpeccuio GSK3, 9To crmocoOCTByeT COXPaHSHHIO
KJIETOK TPEIIeCTBEHHUKOB MIPOBOISIINX dJIEMEHTOB B HeAU(PHEPEHIIUPOBAHHOM COCTOSIHHH.
CHmxenue ypoBHs dkcripeccuu CLE4L, mpuBoaut k Hauany skcripeccuu BES1, namynmpyromniero

g hepeHIIMPOBKY PJIEMEHTOB KCHIIEMBI Mapa3uTa. DTOT MPOIecC CIIOCOOCTBYET IKCIPECCUU

rena TED7, xapakTepHOro /j1s1 pa3BUBAIONTUXCS JIEMEHTOB KCUJIEMbl. B KOHEYHOM HUTOTE KJIE€TOYHAs
CTeHKA KJIETKHU TU(BI CUIILHO HCTOHYAETCS, B HEW MOSBIISIFOTCS niepdopanu, U 00pa3yeTcsi CKBO3ZHOE
COCJTMHEHHE C MIIEMEHTaMHU KCHUJIEMBI X03siMHA. Pa3BUTHE 2JIEMEHTOB ()JIOAMBI BUIOCTICITU(DUISCKUT
nporecc.
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Pucynok 2. ®opmupoBanue raycropuu nosminku. A. Obpa3zoBanue ajaresuBHoro aucka. b. Cekpenns
(EepMEHTOB, YJaCTBYIOIIUX B MIEPECTPOIKE KIECTOYHBIX CTeHOK. C. DKCIpeccus TeHOB, CBSI3aHHAS C
nuddepeHnmanyen JIeMEHTOB MPOBOIAIICH CUCTEMBI. T - MPEIIIECTBEHHUK U 311 - 3pEJIbIil
MIPOBOISIINN IEMEHT KcuieMbl. [losicHenus - B Tekcre. Ha manHoM pucyHke 1 o0o3HadaeT
AKTHBAIIMIO DJIEMEHTA, a | - HHTHOUPOBaHUE.

B kaotcoom u3 npueedénnvix nusxnce 3adanuii evioepume BCE npasunvnvie éapuanmuot omeema. Kascowviii omeem
3anuwiume 6 CReyUAIbHO OMBEOCHHOE NOJIe 8 6U0e NOCe008AMENbHOCHU OYKE 6 andasumnom nopsaoke 6e3 3HaKoe
npenunanus u npooenos (pezucmp He ax3cen).

1. IlpounTaiiTe pparMeHT 1 ¥ BLIOEPUTE BePHbIE YTBEPKICHUS.

a. I[J'Iﬂ HOpMaﬂbHOﬁ KUBHCACATCIbHOCTH BCEM PACTCHUAM-TIapa3uTaM HGO6XO}II/IMO TCCHOC BSaHMOI[efICTBHe C XO34AHHOM
b. Bce mapasutnueckue 1BETKOBBIE PACTEHHs 00pa3yloT rayCToOpuu

c. l'ameToduThl HEKOTOPBIX MOXOBHIHBIX PACTEHHUI MAPA3UTUPYIOT Ha rpudax

d. ITapazuTHueckue pacTeHHsI BCTPEYAIOTCS CPEAH TOJI0CEMEHHBIX

Ortser: [K]

2. IIpounraiite ¢pparmenT 1, paccMoTpuTe PUCYHOK 1 M BbIOEpHTE BEpHbIE YTBEPKIECHHUS.

a. Cpety CUTHAJIBHBIX MOJICKYJT, HCTIOJIb3YEMbIX NApasUTHYSCKUMH PACTCHHUAMH, IPUCYTCTBYIOT UKINYECKHE COSTUHCHHUS
b. CTpHUroNnakTOHBI HIMEIOT OTPAaHHYCHHBIH paliyc paclpOCTPaHEeHUs, TOITOMY CEMEHA 3apa3iXH MPOPACTAIOT TOIBKO HPH
OUYEeHb TECHOM KOHTAaKTE C KOPHEM XO35IMHA

¢. CurHaspHbIC TEPICHBI, HA KOTOPHIC PEarupyoT Mapa3uThl, BHIACSIFOTCS B OCHOBHOM OpraHaMU MOOEroBOM CHCTEMBI
X03s1uHa

d. CemeHa napa3suTHUECKHX PaCcTeHHU MPOPACTAIOT TOJILKO MPU HAIMYUH HEMOCPEJCTBEHHOTO KOHTAKTA C TKAHSAMHU
X03suHa

Ortser: [mM]

3. IIpounuraiite ¢pparmMeHT 2 U BHIOEPHTE BEPHbIE YTBEP/KACHMS:

a. B obecrieueHny mpuKperuieHns: y4acTBYIOT ()epMEHTHI, BEIpabaThiBaeMble KIIETKaMH aJIr€3MOHHOTO JIHCKa

b. Kitetku, npeBpamiaroniecst B HOUCKOBBIE I'(bI, 00pa3yloTcs 13 NapeHXHUMBI

c. [IpoHNKHOBEHHIO TayCTOPUH CIIOCOOCTBYET pa3MsATYeHNE KIETOYHBIX CTEHOK X03MHA MOA AeHCTBUEM (PepPMEHTOB,
BbIpa0daThIBAEMbIX KJIIETKAMHU CaMOT'0 X03MHA IPH UX CTUMYJINPOBAHUH apasuToOM

d. Axre3un mapasura crocoOCTBYIOT KaK XMMUYECKHE, TaK U pu3mdecKue (hakTOphI

Ortser: [n]

4. Onupasicb Ha HH(OPMAaLHUI0, NPUBEJAEHHYIO BO parMeHTe 2 M HA PUCYHKe 2, BLIGEpUTE NPaBUJIbHBIE
yYTBep:KIeHUsI, XapaKTepu3ylolue npoiecc 00pa3oBaHus NPOBOISIIIMX TKAHEH Mapa3uTa:

a. Camxenue ypoBHs 3kcnpeccun GSK3 npusoaut k cunrezy BES1

b. Korna camkaercst ypoeHbs skcnpeccun WOX4, HaunHaeTcs nmponecc auddhepeHIpOBKY MPOBOSIINX HIEMEHTOB
c. AGPs HakamIMBarOTCs B KJIETOUYHBIX CTEHKaX KaK MOBHUIIMKH, TAK U KPAIHUBbI

d. C Havanom au¢dpepeHINpOBKH IPOBOISIINX KCHIIEMBI, ypoBeHb dkcnipeccun TED7 nosblmaercst

Ortser: [p]



5. Mcnoab3yst MH(GOPMAaIHIO, TPUBEIEHHYI0 B TEKCTOBBIX )parMeHTax U Ha PUCYHKaX, a Tak:ke Bauu 3Hanus,
BbI0epHTEe BepHbIe YTBEeP:KACHUS:

a. ®epMmenTsl, Takue Kak X TH, crocoOCTBYIOT MepECTPOiiKe KICTOYHON CTEHKH XO0351WHA

b. Cuscuta - cTeb6i1eBoit 06IUTaTHBIM TTApa3UT

c. TparCHOPT BOZBI MEXTy APA3UTOM M XO3SHHOM OCYIIECTBIISIETCS TOIBKO IO MEPTBBIM KJIETKaM, a aCCUMHIIIATOB - TI0

KUBBIM

d. HHmaﬁHHKH, pacTymue Ha KOpe€ AC€PEBLEB, ABIAIOTCSA MapasuTaMu

Ortser: [X]

BbIOpaHHbIii 0TBeT:

Brumamensro npoyumaiime npednoscennvle ppazmenmol meKCma u paccmompume PUCyHKU, 3amem
BAKHO! B nannom 3ajanum 0003HaYeHHsI TeHOB JaHbI 3arJIaBHBIMU OYyKBAaMHU U KYPCUBOM, a

®parment 1. [lapasutnueckue pacTeHHs — OKOJOTMYECKas TIpylma opral
HEOPTraHMYECKUE U OPTraHUYECKHE BEIIECTBA OT CBOMX XO35I€B - IPYI'HX PacTEHUH U
MIMPOKO PACHPOCTPAHEH y TaMETO(PHUTOB MHOTHX CIIOPOBBIX PACTCHHH, HO HEpen
Mapa3uThl BBHICIINX PACTEHUH M3BECTHBI TOJBKO Cpelu ceMeHHBIX. IIpomecc moric
[IBETKOBBIX OCYIIECTBIIIETCS MpPU IOMOIIM OCO0OTro opraHa - raycropuu. [lpuu
€IIMHCTBEHHOTO IMPECTABUTENS Mapa3uTUYCCKUX XBOMHBIX - Parasitaxus usta - o0y
KOTOPBIN OJJHO3HAYHO HA3BaTh rayCTOPHEN HEJb3sl.

Jisi ycrnemHoi peanu3aniy KU3HEHHOTO IUKJIA Tapa3UTHUYECKUM PACTECHHUSM Hi
koHTakT. Ha pucynke 1 mokasan mpopoctok mnoswiuku (Cuscuta sSp.), pacty
OPUEHTUPOM ISl YETO SIBIISFOTCS BBIACIEMbBIE XO3IMHOM BEIIECTBA - TePIEHBI (A-E
— CTpUTOJIaKTOH. BemiecTBa u3 3TOW TIpynmbl OOBIYHO OTBEYAIOT 32 IPOLECCHI P
O/HaKO CTPHUTOJIAKTOHBI XO35IMHA CITY)KaT CTUMYJIOM ISl TIPOPACTaHUsI CEMSH Tap
Sp.). BaxxHO OTMETHTB, YTO CTENEHb CHCUU(UIHOCTH B OTHOIICHUU XO35CB y pa3l
MOBHJIMKA OTIMYACTCS IIMPOKUM KPYTOM XO035€B, TOTIa KaK MUKOTApa3uT MOIbENbE
rpubaM-cUMOUOHTaM EJIH.

PI/ICYHOK 1. HpOpaCTaHI/IC CCMSH U YCTAHOBJICHUC IICPBUIHOI'O KOHTAKTA C XO3HHON
0003HaYECHEI BBIICIISIEMBIC X034MHOM BCIICCTBA, KOTOPEIC MapasuT UCIIOJIB3YECT B KAy
IIMHCH, - CTPUT'OJIAKTOH. IlosicHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX 3TANoB B )KU3HU pPAaCTeHUsA-TIapa3uTa - 00pa3oBaHHe KOHTAKTa
IIpUMeEpPE MOBWIMKHU U €€ BO3MOXKHOI'0 X035IMHa — KpanuBel. CHavasa napa3ut 3aKpy
(bopMHpOBaHKE TAyCTOPUH, YTO HHIYLIUPYETCS CBETOM CHHET0 M JAJIbHETO KPAaCHOT«
(pucyHOK 2, A), CITy)Kauuii Ui MPUKPETUICHHS TTapa3uTa K X03suHy. BakHoe 3Have
KOTOpBbIE (POPMUPYIOTCS U3 OBEPXHOCTHOTO CJI0S, PACIOJI0KEHHbBIE HA KOHYHMKAX T'a
MEKTHHOBBIH “rieMeHT” (IT11), MeKTuH MeTuntpancdepassl (PMES) u apaObuHoranakre
CHUHTE3UPYIOTCS XO35IMHOM, aKTUBALUA UX SKCIIPECCUN MHAYLUPYETCS napa3utoMm. H



XO03sIMHA B TIOMCKaX MPOBOJISIIEH CHCTEMBI, TayCTOPHSI IPOHUKAET BHYTPh (PHCYHOK
cenn(puIeckux GepMeHTOB, MOIUPUIIPYIONINX KIETOUHbIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynke 2 (C) npeacTasiieH cleIyromui 3Tal, U IoKa3aHa SKCIPECCUs TEHOB, Cl
KCUJIeMBbI U (hJ103MBI PopMHpYIOLIeics TaycTopuu. [10MCKOBBIE «TU(BI», BCTYIIAS B 1
MPEeBpaIaThCs B KJISTKH MPOBOAAIINX TKaHeW napaszuta. KineTku raycTopun sKcrpe
aktuBupyetT WOX4 u noanepkuBaet dKkcrpeccuto GSK3, 9To cnocoOCTBYET COXpaH¢
B Heaud depeHrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHs 3kcrpeccuu CLE4L, pr
T PepeHITMPOBKY JIEMEHTOB KCHIIEMbI TIapa3uTa. ITOT MPOIIECC CIIOCOOCTBYET IK(
HJIEMEHTOB KCHJIEMBl. B KOHEYHOM HTOTe KJIETOYHAsI CTEHKA KJIETKU TU(bBI CUIIBHO Ui

CKBO3HO€ COCIHMHCHHUE C JJICMECHTAMH KCHJICMbI X03s1HA. Pa3zButne snemMeHTOB (1).]103
A B Cc

-n.nl [/ /] I

Pucynok 2. ®opMupoBaHue rayCTOpUU MOBHIUKH. A OO6pa3oBaHue aAre3uBHOTO ¥
MEPECTPOMKe KIETOYHBIX CTEeHOK. C. DKCIpeccus TeHOB, CBA3aHHAs ¢ quddepeHIra
MIPEIIIECTBEHHHK U 311 - 3peNbli POBOAAIIUIN 3JIeMEHT KcrieMbl. [1osicHeHus - B Tel
JJIEMEHTA, a | - HHTHOUpPOBaHHUE.

B kascoom uz npueedénnvix nudice 3adanuii evioepume BCE npasunvnsie sapuanmot omeema. K
nocnedosamenbHoCmU OYK6 6 Anpasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPobenos (pecuch

1. llpouuTaiite pparmenT 1 ¥ BoIOEpHUTE BepHbIE YTBEPKIACHHUS.

a. JIst HOpMaJIbHOM KU3HEAEATENHHOCTH BCEM PACTEHUSIM-TIapa3uTaM HEOOXOAUMO TECHOE B3aUMO/IE
b. Bce mapasutnyeckue MBETKOBBIE PACTEHHUsI 00Pa3yIOT rayCTOPUH

¢. FaMeToUTEI HEKOTOPBIX MOXOBHIHBIX PACTEHHH MapasuTHPYIOT Ha TPUOax

d. TTapasuTrueckue pacTeHHs BCTPEYAIOTCS CPEIN TOIOCEMEHHBIX

Orser: & abcd

2. Ilpouuraiite ¢pparmeHt 1, paccMoTpUTE PUCYHOK 1 U BHIGEPUTE BEpHbIE YTBEPKICHHSI.

a. Cpeii CHTHAJIbHBIX MOJIEKYJI, HCIIOJIB3YEMBIX MTAPa3UTHYECKUMH PACTEHUSIMH, IPUCYTCTBYIOT [IUK!
b. CTpUroakTOHBI UMEIOT OrPaHMYEHHBIN PaIyC PaCIpPOCTPAHEHHS, [IOITOMY CEMEHA 3apa3UXH MPC
¢. CurHaybHbIe TEPIEHBI, HA KOTOPBIE PEArMPYIOT APAa3HThI, BHIIEISAIOTCS B OCHOBHOM OPTraHaMH IO
d. CeMeHa mapasUTHYECKUX PACTEHHH MPOPACTAIOT TOJNBKO MPU HATMYMH HETIOCPEJICTBEHHOTO KOHTA
Ortser: "' abc

3. ITpounuraiite ¢parmMeHT 2 U BHIOEPUTE BEPHbIE YTBEP KACHH:

a. B obecnieuenny puKpeyIeHNsT y9acTBYIOT (hepMEHTHI, BBIpa0aThIBaeMbIe KJICTKAMH air€3HOHHOTC
b. Knetkwn, npeBpararoniiecs B HOUCKOBBIE TH(BI, 00pa3yroTCs U3 MapeHXIMBI

C. [IpOHMKHOBEHHIO TAyCTOPHUH CIIOCOOCTBYET pa3MATUCHHIE KIIETOUYHBIX CTEHOK XO35MHA TOJ] IEHCTBI
CTHUMYJIMPOBAHUH MAPa3UTOM

d. Anresmn mapasuTa crocoOCTBYIOT KaK XUMHUYECKHUE, TakK U (prsndeckne pakTOpsI

Orser: @ cd

4. Onmupasicb Ha HHPOPMANHUIO, MPUBEAEHHYI0 BO ¢pparMenTe 2 M Ha PUCYHKe 2, BbIOepUTe Mpat
MPOBOASAIIMX TKAHEH Mapa3uTa:

a. CHmxenue ypoBHs skcrpeccurt GSK3 mpuBoaut x cuntesy BES1

b. Korga camxkaetcst ypoeHs skcpeccnn WOX4, HaunHaeTcs mporece AuhHepeHInpOBKH IIPOBOIS



c. AGPs HakarIuBarOTCs B KJICTOYHBIX CTCHKAX KaK MOBUJIMKH, TaK U KPAITUBBI
d. C navanom nuddepeHIupOBKY NPOBOISIIUX KCUIEMBI, YPOBEHb 3Kciipeccur TED7 moBsiniaercst
Orser: & ac

5. Mcnogib3yst HH(OPMALUI0, IPUBEAEHHYIO B TEKCTOBBIX ()parMeHTaX U HA PHCYHKAX, a TAKIKe
a. ®epmenrtsl, Takue kak X TH, ciocoOCTBYIOT mepecTpoiike KICTOYHOH CTEHKH XO3STMHA

b. Cuscuta - cre6eBoii OGIHTaTHBIH MTApa3uT

c. TpaHCHOPT BOABI MEXKAY MAPa3UTOM M XO3IHHOM OCYIIECTBIISICTCS TOJIBKO IO MEPTBBIM KIIETKAM, 2
d. JInmaiiHuKH, pacTymue Ha KOPE AEPEBBEB, SBISIOTCS Tapa3UTaMU

Ortser: "' ab
MeTo OLlEHKH IIpaBuabHbIe 0TBETHI 1S K
Tounoe coomsemcmsue acd
MeTo OLleHKH [IpaBUJIbHBIE OTBETHI JIsI: M
Tounoe coomeemcmeue abc
MeToa OLIEHKH IIpaBujibHbIE OTBETHI AJIs1: N
Tounoe coomsemcmsue ad
MeToa OLIeHKH [IpaBuJbLHBIE OTBETHI AJIS: P
Tounoe coomeemcmeue abcd
MeToa OLIEHKH IIpaBujbHbIE OTBETHI IJIs: X
Tounoe coomeemcmeue ab

4
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BOIIPOC 13: 3ANPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOTIO TEKCTA

VY cymuartbix rpuOoB (aCKOMHIIETOB) BCE CIIOPBI, 00Pa3yIOIIMECS B PE3yJIbTaTe Meii03a U3 OAHOU U TOM
e TUTIIIOUTHON KIIETKH, OCTAIOTCS B 00I11ei 000104Ke — cymKe. [Ipu 3TOM CTpoeHHe CyMOK Y pa3HbIX
ackoMuIleToB pazHoe. Y Neurospora crassa Bce Cropbl B CyMKe pacIioyiOKEHbI B OJIHY JIMHHIO, B
CTPOrOM COOTBETCTBUH C MOPSIIKOM pacxoskaenust xpomatun (I-e u ll-e nenenue meitosa
OPUEHTHUPOBAHKI y ATOT0 Tprda olMHakoBo). Kpome Toro, kaxkaas criopa AeIUTCS OUH pa3 MUTO30M B
TOi1 sxe opueHTamu. Kak OynyT BBITJISAIETh CYMKH, €CITH UCXOIHBIA TUTUIONA OBLI T€TEPO3UTOTOMN
b.b.? Mpexmonoxnm, uro annens D, o6ecreunBaer popmupoBanue rIaaKOI KIETOYHOMH CTEHKH, a

annens D, — mmmosartoii. 3amomHuTe TabIHIy. B OTBETaX MCMONMB3yHTE CIeAYIOIHe 0603HAUSHHS:
rJajiKast KIIeToYHas cTeHka — G, munoBaras kieroyHas creHka — R. @eHOTUIBI pa3HbIX CIIOp HE
pasnensiTe npobenamu WM 3HakaMu npenuHanus (mpumep: RG). B mocnennem 3aqannu 3anummre

| BapuanTBI pacronoxkeHns KIETOK B CyMKe, He Pa3elss X MPOOeIaMy, a CAMH CyMKH OT/ICITHTE APYT
OT JJpyra OJIMHOYHBIM MPOOETIOM.

KonmdecTBo K1€TOK B CyMKe [K]

[TnouaHOCTD Kaka0¥ 13 HUX (N wim 2N) [1]

Cpenu HUX: KOJIMYECTBO KJIETOK, HECYIIINX [m]
annens D,
KOJIMYECTBO KIJIETOK, HECYIIHX [n]
annens D,




Beimuimure pacnosioxkeHue KJIeTOK B CyMKe, €Clid KpaiHsis paBasi KJIeTKa IiaaKas [g]

HW3BECTHO, YTO:

KpaiiHsist mpaBast KieTka mumnosaras | [h]

BBINHIINTE BCE BO3MOXCHBIC BAPHAHTBI CYMOK, €CIM B OIHOW M3 XpoMaTui B ucxomuoi | [f]
JUIUIONTHOM KJIeTKe mpon3onnia myTamus D, — 0,

BbIOpaHHbIii 0TBeT:

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeTox OLIeHKH

Tounoe coomsemcmeue

MeTox OlIeHKH

Tounoe coomsemcmeue

MeTo OLIeHKH

Tounoe coomeemcmaue

MeToa OLeHKH

VY cymuaThIX rpu0oB (aCKOMHUIIETOB) BCE CIIOPBI, 00pa3yIolIrecs B pe3yIbTaTe Mekt
ob1eit o6on0uke — cymke. [Ipr 3TOM cTpoeHue CyMOK y pa3HbIX aCKOMHLIETOB pa3]
PacrojoKeHbl B O/IHY JIMHUIO, B CTPOIOM COOTBETCTBHUHU C MOPAIKOM PACXOKACHUS
sTOro rpuba ofuHakoBo). Kpome Toro, kaxjas cropa AeIuTcs OJUH pa3 MUTO30M I
MCXOJHBIH aumIons 6611 reteposuroroit D:0,? Ipeanonosxum, uro annens D, o6ec:

annens D, — mumnosaroii. 3anonuuTe TabnuIy. B 0TBETaX HCIONB3YTE ClIETYFOIITHUE
KJIETO4Hasl CTeHKa — R. MEeHOTHUITBI pa3HBIX CHOP HE pa3JesaiTe npodeaMy UiTH 3H
3aIUIIATE BAPUAHTHI PACIIOJIOKEHUS KIIETOK B CyMKe, He pa3zessis UX npodesamu,
pooesoM.

KonnuecTBo KJIETOK B CyMKe

[TnouanoCTh Kax ok u3 Hux (N wiu 2n)

CpeﬂI/I HUX: KOJINYECTBO KIICTOK,
aAJIJIC]Ib b1
KOJINYCCTBO KIICTOK,
aJJICIIb bz

Beimumiure PAaCIOJIOKCHHUEC KIIETOK B CYMKE, €CJIN KpaﬁHﬂﬂ IIpaBas KJICT

HU3BECTHO, YTO:

KpauHsIs IpaBasi Kie'

BeinuinuTe Bce BO3MOMKHBIE BapUAaHThl CYMOK, €CIIM B OJHOM W3 XpOMarw
JUTUIONTHOM KJIeTKe Tpor3onnIa MyTamus D, — 0,

IIpaBuabHBIC OTBETHI AJI: K

IIpaBuibHbIE OTBETHI 115 |

In
n

”|)‘(lBl’Ulbllbl(} OTBETHI JId: M

4

I'lpzlmwu.m.le OTBETHI AJIfA: I

4
IIpaBuibHBIE OTBETHI JISA:
RRRRGGGG
[IpaBuabHbIe oTBeTHI AJs: h
GGGGRRRR

IIpaBubHbBIE OTBEThI AJsi: f



Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

BOIIPOC 14: DOCCE

GGGGGGRR GGGGRRGG GGRRGGGG RRGGGGGG
GGGGGGRR GGGGRRGG RRGGGGGG GGRRGGGG
GGGGGGRR GGRRGGGG GGGGRRGG RRGGGGGG
GGGGGGRR GGRRGGGG RRGGGGGG GGGGRRGG
GGGGGGRR RRGGGGGG GGGGRRGG GGRRGGGG
GGGGGGRR RRGGGGGG GGRRGGGG GGGGRRGG
RRGGGGGG GGGGGGRR GGGGRRGG GGRRGGGG
RRGGGGGG GGGGGGRR GGRRGGGG GGGGRRGG
RRGGGGGG GGGGRRGG GGGGGGRR GGRRGGGG
RRGGGGGG GGGGRRGG GGRRGGGG GGGGGGRR
RRGGGGGG GGRRGGGG GGGGGGRR GGGGRRGG
RRGGGGGG GGRRGGGG GGGGRRGG GGGGGGRR
GGGGRRGG RRGGGGGG GGRRGGGG GGGGGGRR
GGGGRRGG RRGGGGGG GGGGGGRR GGRRGGGG
GGGGRRGG GGRRGGGG RRGGGGGG GGGGGGRR
GGGGRRGG GGRRGGGG GGGGGGRR RRGGGGGG
GGGGRRGG GGGGGGRR RRGGGGGG GGRRGGGG
GGGGRRGG GGGGGGRR GGRRGGGG RRGGGGGG
GGRRGGGG GGGGRRGG RRGGGGGG GGGGGGRR
GGRRGGGG GGGGRRGG GGGGGGRR RRGGGGGG
GGRRGGGG RRGGGGGG GGGGRRGG GGGGGGRR
GGRRGGGG RRGGGGGG GGGGGGRR GGGGRRGG
GGRRGGGG GGGGGGRR GGGGRRGG RRGGGGGG
GGRRGGGG GGGGGGRR RRGGGGGG GGGGRRGG
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[Hatime paszeepHymsbili omeem. Ucnonb3yiime A51s1 omeema crneyuasbHO omeedeHHoe roJie.
B coBpemeHHOW BMOTEXHOMOIMYECKON MPOMBILLIMEHHOCTU MPUMEHSAIOT pasnuyHble CUCTEMbI AnA
Nony4YeHns LeneBoro pekoMBUHaAHTHOrO Gerka, UCMoMNb3yeMOoro B U3roTOBMIEHUN NEKAPCTBEHHbIX
npenapatoB. OHOM N3 TaKMX CUCTEM SIBMNSIETCA KyNbTypa KINETOK KUTaMCcKoro xomsyka. OnuwmTte
npoLecc Mony4YeHUs KIETOYHOW CUCTEeMbl ONs CUHTe3a PeKOoMOMHaHTHoro Genka Ha OCHoBe
KyNbTypbl KNETOK 3TOro XWBOTHOro. OLeHUTe, Kakumm OOCTOMHCTBaMU U HegocTaTkaMmu obnanaet

OaHHasaA cucrtema.

Jaunbtii B mporiecce co3aanust CUCTEMBbI ISl TOJYYCHHUS IISJICBOTO PEKOMOMHAHTHOTO OEJIKa UCTIOIB3YIOTCS
OTBET: HNCXOOHBIC KJIICTKH,B FeHeTI/I‘-IeCKI/If/'I MaTepI/IaH KOTOpI)IX BTCpaI/IBaeTCﬂ FeH,OTBe‘-IaIOHIPIfI 34 CUHTEC3
HEOOX0AUMOro OeKa.

N3 nocnenoBatensuoctr JIHK, 0TBeuaromeit 3a cHHTE3 HEOOXOIUMOTO O€JKa C TIOMOIIBIO PECTPUKTA3HI

BBIPE3aI0T HEOOXOAUMBIN (parMeHT,pa3zpe3aroT nocienosareabHocTh JJHK kineTku, ncnonp3yemont s
CHHTE3a JaHHOTO OeJKa,Ha 3TO MECTO C IIOMOIIBIO JIMTa3bl BCTANBAIOT ()parMeHT((pepMeHT CIIBAET YaCTH

HHK).ﬂaHeC TaKNEC KIICTKU IMMOABEPraroTCs ACJICHUIO I CO3JaHUA 0OJIBIIOTO KOJUYECTBA IpoAYyHUPYIOIINUX

0EJIOK KJIETOK.

IInrocoM MOXKET SBIISITHCS TO,4YTO KJICTKH JKUBOTHOI'O MOT'YT IIPOU3BOJAUTH 6CJ'IOK,CHCIII/I(1)I/ILIHI)II71 JIIsL
MJICKONIUTAOIIUX, K IIPUMEPY,Ha 4YTO HE BCEraa CIIOCOOHBI 6aKTCpI/II/I.HOCHCHOB&TCHLHOCTL I[HK JKHBOTHOI'O
JUIMHHEC, HCXKCIIN JJIMHA ITJIa3MH 63KTCpHI71,‘iTO MO3BOJIACT BCTpAanBaATh 6oiee KpYIIHbIC q)paI‘MeHTLI JHK B

KJIETKY.

MuHYCBI-KJIETKH MOT'YT OBITh TPYIHBI B OIS KAHNUN YKU3HEACITETLHOCTH, B MOJTYISHUH KU3HECTTOCOOHBIX
KJIETOK ITOCJIe BCTpanuBaHUs GparMeHTa, IPUBEPEIIIUBHI K CPeie,MEJIEHHO JENSTCS, He CIIOCOOHBI
CHHTE3UPOBATh HEKOTOPHIE CIeTIeUHbIEC BEECTBA



Bepupnii  [OtcyrcTByer]
OTBET

BOIIPOC 15: 3CCE

2
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Hpe}ICTaBJIeHHbIe nsoﬁpameﬂnﬂ HIIOCTPUPYIOT UCITOJIB30BAHUEC PA3JITHYHBIX METOAOB U
TEeXHOJIOTrui NpHA HCCJICTOBAHUHN 3HAMECHUTOI'0 TPUXOIUIAKCA — MPEACTABUTE/IA

MHOTIOKJIETOUYHBIX :KMBOTHBIX U3 TUNa Il1acTuH4YaTbie (Placozoa). BoinosiHuTe 3adaHus,

3aIlIMcCaB OTBETHI B CIICNHAJIBHO OTBeIléHHOC moJie.

6,6-

100 ym

1. YcranoBuTe COOTBETCTBHE MEKIY H300pasKeHUSIMHU, IPUOOPAMHU M 3JIeMEeHTAMHU METOIMK,
KOTOpPbIEe HCIO0JIb30BAJINCH NIPH MOJTY4YeHUH JAHHOT0 M300paskeHHs. 3aNMIIUTe KaxK10e
NoJIy4eHHOe COOTBETCTBHE B M0Jie I 0TBeTa B BuJe X - Y - Z, rae X - 0yKBeHHOe
0003HaYeHHe N300pakeHus, Y - HoMep npudopa (apadekas uugpa), Z - HoOMep MeTOAUKH
(pumckasi uugpa). BHUMAHMUE! Onuu u3 npuGopoB ¥ 01HA U3 METOMK — JIMIIIHHe!

[Tpubopst:

OJIEMEHTHI METOIUK:

1. Kamepa st anexktpodopesa

|. U3roToBneHue CTEKJITHHOTO HOXKa JJIsl TOJTyYeHHs
YIBTPaTOHKHUX CPE30B

2. 3epkanbHas poToKkamepa ¢
00BEKTUBOM Il MAKPOCHEMKHU

I. Oxpacka 00BbeKTa aHUJIMHOBBIMU KPACUTENISIMHU 1O
merony I'pama




3. CBeTOoBOI MUKPOCKOIT I11. TIpuroToBIcHNE arapo3HOTO TeIIst

4, DIEeKTPOHHBIA MUKPOCKOIT IV. Ucnonb30BaHue aHTUTEN, CIICITUPUICCKA
CBSI3BIBAEMBIX C CEKPETUPYEMBIM MAaTEPUAIIOM, U

(bayopecuupyroleit MeTKU

V. HaOnronenue 3a JOKOMOILIMENR KUBOTO 00OBEKTA C
HCIOJIb30BaHNEM (Pa30BO-KOHTPACTHOIO YCTPOMCTBA

V1. CkanupoBaHHe TOBEPXHOCTH O0OBEKTA ITYIKOM
3JIEKTPOHOB

2.1. KakoBa (pyHKIUSI KJIETKH, 0TMe4eHHOI nudpoii 1 Ha pucynke b? O0bsicHuTe CBOJi OTBeT.
2.2. OHpeL[eJII/ITe, CKOJIbKO Iap HYRKJIE€OTUAOB COACPKUT MOJIEKYJIA MI/ITOXOHlePIaJILHOﬁ Z[HK
y Placozoa (¢ To4HOCTBIO /10 THICSYH I1.H.).
3. OaHo u3 n306pame}mﬁ HJUIIOCTPHUPYET UCITOJIB30BAaHUE PACIIPOCTPAHEHHOI'0O METOAa
pa3aesieHHs cMecH MOoJieKy. 1. OnuiuTe MPUHLIMIIBL, JIe:Kallue B OCHOBE JAHHOI0 MeTo/1a,
YKaKUTE CBOMCTBA MOJIEKYJI, IIO3BOJIAKOIIUE UX Pa3l€InTb. B kaxoi cpeue(cyﬁnaﬂunn)
OCylIeCTBJISCTCH mpouecc?
Haunbiii 1. A-3-\/ b-4-| B-4-V| T-3- |V JI-1-|||
OTBET: 2.1 Jla"Has KJIETKA BBIMOJSHET CEKPETOPHYIO (GYHKINI0.MOKHO 3aMETUTh HAIN4Y1e MHOXKECTBA
CEKPETOPHBIX My3BIPHKOB,COAEPIKALINX CEKPETHPYEMOe BellecTBO. Tak jke 3aMEeTHO,4YTO JaHHasl KJIeTKa
HAXOJUTCA y MOBEPXHOCTH OpraHU3Ma(HIDKENekKalie KISTKH JIeKaT MIIOTHO APYT K IPYTy,CO31at0T
ITIACT,BHO PACIIOJIOKEHHBIHM Ha MOBEPXHOCTH OpraHU3Ma.
2.2 23 000 map HYKJIEOTHIOB
3.M3o6paxenue [| minmocTpupyeT Takol cmocol pa3aeneHus CMECH MOJIEKYJI,KaK dJIeKTpodopes
(prMeHsieTCs TS pa3esieHus OSITKOBBIX CMecel min cMecH (parMeHToB THK).OH OCHOBaH Ha Pa3HOIl
CKOPOCTH MPOXO0KAECHHUS MOJIEKYII Uepe3 Iellb MO JEHCTBUEM dIEKTPHUECKOTO TOKA. bonee JInHHbIE
(parMeHTHI C TPYAOM IIPOXOIAT Yepe3 TOPHI T'eJIs,UTO 3aCTaBISICT UX CKAIUIMBATHCS HEAICKO OT IYHKH,B
KOTOPYIO IIpoOa Oblila HaHECeHa.DTO 0TOOpaKaeTCss TEMHOMU MOJIOCOU NPU JaIbHEHIIIEM pacCMOTPEHUU
npoOBbI.
CBolicTBa MOJICKYJI,KOTOPBIC ITIOMOTI'aloT UX pa'})le.]ll/l'l‘h'lIOJIHpHOC'I‘b.pZBHl)Iﬁ 3apsa MOJIEKYJI,pa3IndHasi
Macca.Yem cunbHee 3apsKeHa MOJIEKyTa,TeM OBICTpee OHa JBIKETCS K HCTOYHHUKY TOKA,0T MacChl
3aBHCHT,KaK OBICTPO MOJIEKyJIa Oy/JeT MPOXOIUTh Yepe3 CPpemy
JlaHHBIH TIpoIIecC MPOBOANUTCS B IOPHUCTOM arapo3HOM reje
Bepubiit  [OtcyrcTByeT]
OTBET
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BOIIPOC 16: 3AIPOC ®AMUJA

YBakaeMbIil yIacTHHK!
J11st cBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. CxomupyiiTe oTBETHI B (aiin word,;

ﬂ 2. He 3a0ynbTe yka3zaTh OJIOK 331aHHS M HOMEP BOIPOCA;

3. Insa coxpanenns Haxxmure "®@aiin" - Coxpanuts kak - Kommsiotep - O630p - Pabouwnii cTos - Ha3BaTh JOKyMEHT
CBOUM JIOTHHOM, Harpumep: "0l1234567" - Briopars popmar PDF.

HU B KOEM CIIYUYAE HE YKA3BIBATH B HASBAHWUN JOKYMEHTA NJI1 B CAMOM JJOKYMEHTE ®UO!



OTBET INTPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pexoMeHmyeM npoay0aupoBaTh (Gaiiia B 4aT IPOKTOPY.

Hauneiii otBet: [Huvero He maHo]



