OBIIUN BAJJ 64 u3 100 0an10B

BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
BouHbI BUKHHTOB BO BpeMeHa Ha0eroB Ha bpuranuro Moriu OpaTh ¢ co00ii 3amacel

JlanHbie oTBETHI: 'l b,

CYHICHOFO ropoxa

4 C.

P>xanoit Mmyku

_F'Id.

ﬂ CBexeil KarycThl

Bepnsie otBeTsI: L4 .

CymeHoro ropoxa

o C.

Pxanoit myku

2 d.

CBexell KarycTsl
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BONIPOC 2: 3AIIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Monexyna AT® HemmocpeaCTBEHHO HCTIONB3YETCs ISl 00eCIIeUeHUS

Jannbie oTBeTHL: 'L 3.

Cunreza PHK

_F'I b.

AKTHBHOTO TPaHCIIOPTa BELECTB

Qe
Cunresa [IHK

i X 2d.

PaboTHI aKTO-MHO3MHOBOI'O KOMILIEKCA

Bepnsie otBeThI: L4 3.

Cunteza PHK

4 b.

AXTUBHOTO TpaHCIIOpTa BCUICCTB

_-'Id.

PaboThI aKTO-MHO3MHOBOI'O KOMILIEKCA



& e.

P Cryjiiliiu akKTUBHOCTH OCIKOB

0
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BOIIPOC 3: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
VY 0/1HOTO M3 BUIOB MAJISIPUHHOTO IIA3MO/IUS 3UTOTA COAEPIKHT B Spe 28 XpOMOCOM U 1ocie (OpMUPOBAHUS AETUTCS
myTeM Meio3a. CrieioBaTenbHO, y 3TOTO BHAa B HOpME

JlanHbie OTBETHI: ' .

3penas jkeHCKas rameTa CoAepKUT 14 xpomocoM

& e.

ﬂ Knetka Ha craauu anada3bl IEpBOTo JACICHUS Melio3a COMEPIKUT 28 XPOMOCOM

Bepnsie otBeTsI: L4 .

3pernas jxeHCKas rameTa CoAepKUT 14 xpomocoMm

& e.

Kierka Ha cranuu anagassl IepBOTo JEJICHUs Mei03a COIEPKUT 28 XpOMOCOM

5
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BOIIPOC 4: 3AINIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIE 0TBETHI.
PeakTuBHOE IBMKEHUE XapaKTEPHO I CIEAYIOMIMX TPy OeCII0O3BOHOYHBIX

JlanHbie oTBETHI: 'l b,

Kanbmapsr

4e.

ﬂ JInuunku cTpekos

Bepusie otBeTsI: L4 b,

Kanbmapsr

_-'I e.

JInuunku cTpekos

5
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BOIIPOC 5: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
Uepes remaro-mianeHTapHbIH 0apbep B OPraHMU3M IUI0a MOTYT IPOHUKHYTh

JlanHbie OTBETHI: 'l b,



Kucnopon

A d.

Antunrena

e
Bupycsl

Bepnble otBeThI: L 3,

ITonoBbie ropMOHBI

_-'I b-

Kucnopon

_-'Idu

Antnrena

4 e.
Bupycsl

0
u3 5 6ajioB

BOIIPOC 6: 3AIIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
BI)I6epI/ITe CHOCO6I>I, Ipy TOMOIIH KOTOPBIX OKOHYATEJIbHBIN X03IHMH MOXKET 3apasuThCA HUPOKUM JICHTCIIOM

Jlanubie oTBeTh: €3 (.

HpI/I HCIOJIb30BaHUH B MUILY MsCA BOAOIIABAIOIIUX IITHUIL]

4e.

m [Ipn ucnonb30BaHMM B MHILY 0COOEH pe3epByapHOTo X03s5HHA

Bepnsie otBeThI: L4 ¢,

[Ipu ucnonb30BaHMM B MHILLY €1a00 MMPOCOJICHHON IIIyYbel HKPBI

_-'I e.

[Ipn ucnonp30BaHMM B THILY 0cO0€i pe3epByapHOTo X03sHHA

0
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BOIIPOC 7: 3AIMPOC MHOTI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

Hepe,u BaMH 1/1306pa>1<eH14;1 Ppa3JIMYHbIX CTa,Z[I/Iﬁ HEKOTOPOTO Inpouecca NMpoTEKAIICIo y paCTCHHﬁ. PaCCMOTpI/ITC PUCYHKH U
j BBIINTOJIHUTEC 3aJIaHUA.



%’i

T0JI€ B BHJE MOCIIEOBATENLHOCTH OYKB 0€3 3HAKOB MPENMHAHMS U TPOOEIIOB, PETUCTP HE BaXKEH.

Ortset: [mM]
2. BoibepuTe BepHBIE XapaKTEPUCTHUKH TIPEJICTABICHHOTO mpotiecca (OTBET 3alHUIINTEe B OTBEACHHOE MMOJIE B BUJIE
MOCIIE/IOBATEIHHOCTH JIATHHCKUX OYKB B al)aBUTHOM MOpsiIKe Oe3 3HAKOB MPETHHAHMUS U TPOOEIIOB, PETHCTP HE BAXKCH):

a. OmpIIeHNE U OIUIOJOTBOPEHHE MTPOUCXOAT HE CHHXPOHHO
b. Apxerouuii IpeCTaBICH OHOMN KICTKOU

c. [Ipu o6pazoBannm Meracrop MpoOMCXOAUT Mei03

d. ®opmupyeTCsS TPUILUTOUIHBINA SHIOCIEPM

e. XKenckuii rameTopuT cocTONT N3 7 KIETOK

Ortser: [c]

3. TTo xapaKkTepHBIM JETANISIM CTPOCHHS ONPEACIUTE, K KAKOMY OTAEIY OTHOCHUTCS H300paKEHHOE pacTeHHE U
3aIMIIUTE PyCCKOe Ha3BaHME 3TOrO OT/ENa B OTBEACHHOE MOJIe.

Ortser: [h]

4. 3anumuTe B OTBEICHHOE MOJIC PyccKoe Ha3BaHMe KICTKU, KOTOpasi JaeT Havyallo 3apOAbIIIEBOMY MEIIKY.
Ortser: [0]

5. 3anuimTe B OTBEACHHOE T10JIC PyCCKOE HA3BaHME THIIA TMHELES 9TOr0 PACTCHHMSI.

Ortser: [K]

Bbi0panHbIii 0TBET: INepen BamMu M300paKeHUsI PA3IMYHBIX CTAJIUI HEKOTOPOTO Mpolecca MPOTEKAIOIIEro y pacTeHui. Pa



MeTo OLIEeHKH

Tounoe coomeemcmaue

MeToa OlLleHKH

Tounoe coomeemcmeue

MeTo/1 OLIEHKH

Cosnadenue wabnona

Cosnadenue wabnona

MeToa OlleHKH

Tounoe coomeemcmeue

Tounoe coomsemcmaue

3HAKOB IPETIMHAHUS U IPOOEIIOB, PETHCTP HE BaXKCH.

Orger: & aBaero

2. BeibepuTe BepHBIC XapaKTepUCTHKH MPEICTABICHHOTO MpoIiecca (OTBET 3aIHUIINTE B OTBEACHHOE T
mopsiike 0e3 3HAKOB MPEITUHAHUS 1 MIPOOETIOB, PETUCTP HE BaXKCH):

a. OmnpUIeHNE U OIUIOJOTBOPEHHE MIPOUCXOAT HE CHHXPOHHO

b. Apxerouuii npeICTaBICH OJJHOMN KJICTKOM

c. [Ipu o6pa3oBanny Meracrop MpoOUCXOAUT MeH03

d. ®opmupyeTcsi TPUILIOUAHBIN SHAOCIIEPM

e. XKenckwuii rameTouT COCTOUT U3 7 KIETOK

Otser: & acde

3. ITo xapaKkTepHBIM JETANISIM CTPOEHHS OIIPEAEIINTE, K KAKOMY OT/IEJIy OTHOCHTCSI H300pakeHHOE pax
ToJe.

Orser: & MOKPBITOCEMSIHHBIE

4. 3anumuTe B OTBECHHOE MOJIE pPyccKoe Ha3BaHMe KJICTKH, KOTOpas JaeT Hadallo 3apObIIIEBOMY 1
Otger: & Meracnopa

5. 3anumuTe B OTBEJCHHOE I0JIE pycCKoe Ha3BaHMe TUIIAa THHEIEes] 3TOT0 PacTeHUSI.

Orser: & CHHKAPIHBIH

HpaBl/l.Hl)lll)IC OTBEThI JIsi: In

ABJIETB

HpaBl/IﬂbeIe OTBETHhI 1JisA: C

ACDE

IIpaBuiabHbIe 0TBETHI 1JIs1: h

[TIm]okpsITOCEM[ sic [HHBIE

[LIu]BeTKOBBIE

Hpamml,m,le OTBEThI 1JIsl: O

Meracnopa
Makpocmnopa



MeTo/ OLIeHKH IIpaBuibHbIe 0TBETHI AJs1: k

Cosnaodenue wabnona [ ]enoxaprublii
Cosnaodenue wabnona [Cclunkapnusbrii
Cosnaodenue wabnona [Cclpocumiics

10
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BOIIPOC 8: 3AINIPOC MHOTI'OKPATHOI'O BBOJA INPONIYIHIEHHOTI'O TEKCTA

Ha pucynke n300paxeHsl TeHEpaTUBHBIE CTPYKTYPBI PEACTABUTEICH pa3INIHBIX OTAEIOB BBICIINX pacTeHUH. BHecute
pPYCCKHE Ha3BaHHS ATUX OT/EJIOB B OTBEJICHHBIE MOJIS PSIIOM C COOTBETCTBYIOIINMH HOMEPaMHU.

BbiGpanHblii oTBeT: Ha pucynke m300paxxeHbI TeHepaTUBHBIE CTPYKTYPHI IPEACTaBUTENEH Pa3INIHBIX OTAEIIOB BRICIINX [
T10JIS1 PSIZIOM C COOTBETCTBYIOIIMMHI HOMEPAMH.



MeToa OLleHKH

Coenaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLlEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLlEHKH

Cosnaodenue wabnona

MeToa OlleHKH

Coenaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OLleHKH

Cosnaodenue wabnona
Coesnaodenue wabnona

Cosnaodenue wabnona

1.9 [oxpsITOCEMEHHBIE

2. O IInayHoBHIHBIE

3. @ Tonocemennbie

4.9 [ManopoTHUKOBUAHBIE
5 & XBoueBuIHbIE

ﬂpammr.m.le OTBEThI 1JIsA: I

[Lu]serxonsre( )?()?()?()?()?()?()?()?
[TTm]oxpertocem[est|aabie( )?( )?()?()?()?2()?()?()?

npaBllJlbllblC OTBETHI JJIs: t

[Tn]naysosummsie( )2()2()2()?2()?2()?20)2()?
[Hn]mayusi( )2()?()?()?2()?()?()?()?
[TIn]naysoo6pasusie( )2()2()2()?2()2()?()?()?

npaBllJlbllblC OTBETHI AJIfA: }
Tonocem[es]umsie( )?()?()2()?2()?2()?2()2()?
npaBllﬂhthe OTBETHI AJs1: O

[Mn]Janmoporaukoodpasusie( )?()?()?2()?()?()?2()?()?
[TIm]anmoporauxoBuansie( )?()?()?()?2()?()?2()?()?
({TJamoporamku( )?( )?()?()?()?()2()?()?

l'lpanmu,m,lc OTBEThI 1JIsl: W

[Xx]BomeBumunie( )?( )?()?()?2()?2()?()?()?
[Xx]somm()?()?()?()2()2()2()2()?
[Xx]Bommeo6pazusie( )?()?()?()?()?2()?2()?2()?

5
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BOIIPOC 9: 3CCE

Ilepen Bamu TekcT, copepRamuii NsAThH ONOJTOTHYECKUX OIUO0K. BHHMATEILHO IPOYTHTE €r0,
HaliAuTe OIUOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B 0TBE/IEHHOE MOJIe.
Buumanue! Hcnpaenenue ¢hpazol ucknouumenvno ompuyanuem (Modxcem — He MOdcem, umeem — He
umeem u m.n.) ne 3acuumoiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

Cyk1ieccusi — mocieoBareabHasi CMeHa OMOIEHO30B, POUCXOSIIAs B OAHOM U TOM K€ OHOTOTE O]
BIUSHUEM TMPHUPOJHBIX (PaKTOPOB WM TIOJ] BO3MEHCTBHEM deloBeKa. [IpWYMHBI, BBI3BIBAIONINE CYKIECCHU
JICNATCS Ha JIBE TPYIIIbL: MEPBUYHBIC, KOTJa NMPUYMHOW CMEHBI SBJSIOTCS HM3MCHCHHUS, BO3HHKAIOIINC B
pe3yabTaTe AEATENILHOCTH CaMOro COOOIIECTBa; W BTOPUYHBIC, MPOHMCXOAALINE B pe3yiabTaTe BHEIIHUX
Bo3feiicTBHiA. [IpuMepoM MepBUYHON CYKIIECCHH MOYKET CITY’KATh CMEHA PAaCTHTEIHHOTO COOOIIEeCTBa TOCHe
ro>kapa.

®dopMupoBaHHe TEPBUYHBIX (PHUTOLIEHO30B, HANpPUMEp, B TACKHOW 30HE OOBIYHO HAYMHACTCA C
JMUIIAHHAKOB; BCJIE] 32 HUIMH B COOOIIECTBO BKITFOYAIOTCS CTENIONINECS, a 3aTEM KyCTapHHUKOBEIE (POPMBI H
vxu. [lozgaee dopmupyroTCs ONBIIAHUKA W OEpPEe3HSKH;, OJHOBPEMEHHO C HHUMH TOSBISIOTCS XBOWHBIC
MOPOJIbI, COCTABIISIONINE OCHOBY 3aBEPILAIOIICTO COOOIIECTBA B BUAE CMEIIAHHOTO Jieca, (POPMHUPYIOIIETOCs
npumepHo depe3 100-120 mer mocne Havana CykieccHd. B THIMIMYHOM ciiydae IO XOIy TaKOW CyKIECCHU
BO3pacTaeT 0 CBETOMOOMBBIX PACTCHH.

Koneunsim pe3yJIbTaTOM CYKHECCHUU 6YILCT COCTOSHHEC DJBKOCUCTEMbBI, HA3bIBACMOC KJIIMMAKCHBIM.
KnumakcHbie  cooOliecTBa  XapakTepU3YIOTCS  YCTOWYMBBIM — JTMHAMHYECKHM PAaBHOBECHEM  MEXKAY
OMOTHYECKMMH KOMITOHEHTAMH U COINPOTHBJICHHEM Ccpelnbl. Bmecte ¢ TeM, BO3HHKINAs B pe3yjbTare

m BTOpI/I‘IHOﬁ CYKICCCUHN KIIMMAaKCHasd CHUCTEMa MOXKCET CYHIECTBCHHO OTJIWYAThBCA OT HCpBH‘IHOﬁ, €ClIn
W3MEHWINCh HEKOTOPBIE XapaKTePUCTUKHU JaHmmadTa WM KIUMAaTHYeCKUe ycloBus. B memoM cykieccun
MIPOUCXOST ITyTEM COXPaHEHHS BCEX MHOHEPHBIX BUIOB C BKIIFOUEHHUEM HOBBIX.

Bbonee toro, B pe3yiapTare MHOTOOOPA3HOrO aHTPOIOTCHHOTO BO3CHCTBUS BO3HUKAIOT HAapyIICHHBIE
MecTooOuTanus. Takue MecTooOMTaHUsT OOBIUHBI B CEJICHUSX U BIOJbL A0POr. X XapakTepHO# uepToi 4acTo
SIBIIIETCS TIOBBIIIIEHHOE COAEPIKaHMUE a30Ta, TaK KaK OHM OOTraThl pacTUTEIHHBIMU OcTaTkamu. M3-3a sToro B
JAHHBIX MECTOOOUTAHUSIX CHIKAETCS! YMCICHHOCTh COPHBIX PACTEHHH, HAIPUMEDP KPAIHUBHI IBYIOMHOM.

JlaHHBII [Tpumepom BTOPHYHOM CYKIIECCHH SBISETCS TIOXKap.
OTBET:

Ilocne MUIIATHUKOB MOSBIIAIOTCS MXH.

XapakTepHO MOBBILIEHHOE COJIEPKAHUE TAKEIBIX METAIJIOB B HAPYILIEHHBIX
MECTOOOUTAHUSAX.
UKCIEeHHOCTh COPHBIX PACTEHUM BO3PACTAET.

Bepmnsriii otBer  [OTCyTCTBYET]

3
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BOIIPOC 10: 3ANPOC MHOTOKPATHOI'O BBOJA MMPONYIMEHHOIO TEKCTA

B oannom 3ad0anuu 6am HeobX00UMO npoaHanrUUposamv pacmenm mexKcma, NOCEAUEHHbII
MemoouKe Uccie008aHull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCma 6bINOIHUMb
3a0anus.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimee Bpems MIMPOKO MPHUMEHSIETCS B
ouosnornn u memunmue. Knaccuueckass I[P mo3BosisieT momy4yuTh OONBIIOE KOJHMYECTBO KOIHUM
quaTepecyromel Hac mocnenoatenbHocTH JIHK. CrnemmduyHocTh HaHHOW peaknuu 00eCTeurnBarOT
HEeOOoJIbIINE MOCTEeIOBATENbHOCTH HYKJIEOTHAOB - mpaiiMepbl. Mx moaluparoT k 000MM KOHIIAM
ammnuuupyemoro yuyactka JIHK takum oGpa3om, 4ToObl mOCIe10BaTENbHOCTh TaK Ha3bIBA€MOIO
IpSMOT0 IpaiiMepa COOTBETCTBOBAJA MOCIEIOBATEIBLHOCTH HA 5°-KOHIIE IIeNH, TOT/Aa Kak OOpaTHBIN
npaiiMep oOpaTHO KOMIUIEMEHTapeH I0CieoBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uHTepecyromuii Hac ydactok JIHK 3akanumBaercs mnocienoBarensHocThio 5 -AAGCTA-3°, To



oOpaTHbIil mpaiiMep OyaeT uMeTh mociemaoBaTeabHOCTh: 5 -TAGCTT-3". UroObl mpaiiMepsl MOTIIH
y3HaTh HeoOxoaumyro mocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBaroT 10
OIIpEAEIIEHHOW TEMIIEPATyphl - TEMIIEPATYphl OT)KUTA MPAaiMEPOB. DTa TEMIIEpaTypa pacCUUThIBACTCS
nyreM npubaBieHHs K TeMIepaType IUIaBlieHHsa (TeMmeparypa, OpH KOTOPOH MPOUCXOTUT
pa3beIMHEHHE JBYXIIEMOUYEeYHOM MoJekyiabl mnpaiimepa) 4°C  rpanycoB. JHK-nmomumepasa,
OCYILIECTBISIONIAs PeIIMKalnio nHTepecyomero Hac yyactka JIHK, ucnone3yeT npaiiMep B KauecTBe
3aTpaBKHM JUIA Hayala CHHTE3a. B pe3ynbpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocta JIHK.

1. Ins Toro, 4roObl pa3nuuuth nocienosarenbHocTd JIHK, MOXHO MCHONB30BAaTh PECTPHUKTA3BI —
(bepMeHTBI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeiesieHHbIE MOCIeI0BaTEIbHOCTH HYKICOTH OB
B JIHK (tak Ha3biBaeMble caiiTel pectpukiun). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukiu HeceT mocienoBarenbHocTh 5 -GCATC|G-3", npu peakidi ¢ IOCIEeI0BATEIbHOCTHIO
JTHK Oymer paspe3arh ee Ha [Ba (parMeHTa, COACp)KAlIMe HA KOHI[AX MOCICIOBATEILHOCTH 5 -
GCATC-3 u 5- G -3
B mpeanoxeHHOH  TOCIENOBATENFHOCTH HYKJICOTHJOB 3aKOAMPOBAaH mentuj aauHoud 19
aMUHOKHCIIOTHBIX ~OCTarkoB. Bam HeoOxoauMo mogoOparh mpaiimMepbl [ amIuid(uKanuu
HYKJICOTHIHON IIOCIENOBATEIBHOCTHA, KOAUPYIOLIEH [aHHBIA IENTHJA, HA4YMHAs CO CTapT-KOJOHA
(ATG), u cogepxameii crom-komoH (TGA, TAG, TAA). Ilomuure, 4T0o mpaitMepsl JOKHBI OBITH
cienn(UIHbBI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIIepaTypoil ruiaBineHus (paznuuus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHs paccuuThiBacTcs o ¢dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJIEOTHAOB Kaxaoro Tuma. Pasmep kaxaoro mnpaiimMepa JOKEH COCTaBIATh 15
HYKJICOTHIOB. 3allMIINTEe B OTBEACHHOE TOJIE MOJYy4YeHHbIE MpaliMepbl B HAMpaBleHUU OT 5°- K 3’-
KOHIly B BH/e IOCJIe10BAaTeJIbHOCTH 3arJIaBHBIX JATHHCKHX OyKB 0e3 mpo0esioB (B TOM 4YHCIIe
KOHIIEBBIX) U YKOKUTE TEMIEPATYPy UX IUIABJICHUSL.

b

TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATACA AGGCAATCA
ATGTGAATAAATCACTATATGTAC -3’

Orser:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa muasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. [lomyuennsrit B mpensiaymeii yactu 3aganus [I1P mpoaykT BcTpanBaeTcs B IIa3MuILy JUIsl CHHTE3a
Oenka B Oakrepusx. Bam maHbpl mocienoBaTeNbHOCTH (CAaHTBl PECTPUKIMM), MO KOTOPBIM JBE
pecTpuKTasbl (3HAOHYKIEa3bl pecTpukium) crienuduuno paspesaot [JHK. B oTBere ykaxute pasmep
(GparMeHTOB, KOTOpbIE MOJy4yaTcs B pe3ylbTaTe pPEaKUUU PECTPUKLUHM, MPOU3BEACHHOW HTUMHU
pecTpUKTa3aMHu JJIsl TUIa3MUJIbI, CO/iep Kalllell BCTaBKY B MPaBUWJIbHON opueHTanuu nenu. O6o3HaueHus
K pucyHky: Notl - pectpukTasa, 4yicio, KOTOpOE yKa3aHO PSJIOM - MO3ULMUS B Mapax OCHOBAHUH, Ijie
MIPOUCXOJUT pazpe3aHue MocIe10BaTeIbHOCTH.

CaliTbl pECTPUKIIMY PECTPUKTA3:

SfaNl 5" - CATA|C-3

Notl - 5" - GCGG|CCGC -3



MeCTO BCTaBKKN

Notl
2N4%t(l) 2400
3000 n.H 3000 n.H.
Notl
g
& npomoTop

OTBeT 3anuuIuTE B OTBECJICHHOEC I10J1€ B BUAC MOCJICI0BATCIABHOCTH YU CEJI, PACITOJIOKCHHBIX 110
BO3paCcTaHMIO U pa3saeJICHHbBIX OIUHOYHBIMH npoﬁeﬂaMn.

Ortset: [M]

BoiOpaHHblil 0TBET:

B oannom 3a0anuu eam neobxooumo npoanaiuzuposams pacmenm mekcma, noce
3HaHUU u ungpopmayuu us

Meroa nonumepasHoit nenHoi peakiuu (I1L[P) B HacTosmee BpeMsi MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHH HHTEPECYIOLIEH HAc TMOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI OCIEI0BATEIHLHOCTh TaK HA3IBAEMOTO MPSIMOTO Tpa
L[EeNH, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEeH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarensHOCThIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIHM Y3HaThb HEOOXOIUMYIO MOCIIEAOBATENb
OIPE/ICNICHHON TeMIlepaTypbl - TEMIIEpaTypbl OT>KUra IpaiMepoB. DTa TeMIIEpar,
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIETOUYCHH
OCYILECTBISIIOIIAsT PErIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3yibTare JaHHON peakluy MoIydaeTcs KOnus HeoOX0qMMOil ocie10BaTeaIbHOCT]
1. J{ns Toro, 4ToOb! pa3znuuuTh nocienoBatenbHocTH JJHK, MoxHO mcnons3oBaTh
CTpOTO OIpeJiesIeHHbIe MocienoBareabHOCTH HykiaeoTHnoB B JIHK (Tak Ha3biBaem
KOTOPO#i CaiiT pecTpuKIuK HeceT nmocienoBarensHocTh 5 -GCATC | G-37, npu peak
nBa ¢parmenTa, coJieprKalime Ha KOHI[aX HIOCJIEIOBATEIb.
B npennokeHHOW NOCIENOBATENBHOCTA HYKJIEOTHIOB 3aKOAWPOBAH MENTHI T
nonodpaTh mpaimepsl I aMIITUGUKAlUd HYKJIEOTHIHOM MOCIIe0BaTeIbHOCTH,
(ATG), u comepxaieit cron-kogon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaim
OJIMHAKOBOM Temmeparypoil miaBieHus (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJUYECTBO HYKJICOTHIOB Ka)JOro Tuma. Pasmep k
3anumuTe B OTBEACHHOE MOJI€ TMOJIyY€HHBIE MpaiiMepsl B HAMpaBleHUH OT 5’-
JIATHHCKHUX OYKB 0e3 npo0esioB (B TOM 4nc/ie KOHIEBBIX) U YKaXKHUTE TEMIEPATYP
5
TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATAC/
-3

OrtBer:

psimoii npaiivep: @ TGGATAGGTTGTCAT

O6parnsrii npaiimep: “# TCACATTGATTGCCT

Temnepatypa nuaBiaeHus Opamoro mpaiimepa: & 42°C

Temneparypa niuasieHus oopaTHoro npaiimepa: & 42°C

2. Tlonmyuennslii B npensiaymeii yactu 3amanus [1I[P mpoaykr BcTpamBaercs B
MOCJIEIOBATENbHOCTU (CalThl PECTPUKIMU), 0 KOTOPHIM JBE PECTPUKTa3bl (IHJIC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOPHIE MOJydYaTcs B Pe3yJIbTaTe PEaKIIHF



MJIa3MHJIBI, COZIEPIKAIIe BCTAaBKY B MPaBWIBLHOW opueHTanuu menu. O0o3HaYeHHS
PAIOM - MTO3UIIMS B TapaX OCHOBAHUH, TJie MPOUCXOAUT pa3pe3aHue MoCIeI0BATENbE
CalThl pECTPUKIIMU PECTPUKTA3:

SfaNlI 5 - CATA|C-3

Notl -5 - GCGG|CCGC -3

MeCTO BCTaBKW

Notl Notl

4% 3000 n.H. 200 3000 n.H.

Not!
585

& npomoTop
OTBeT 3amMUIINTE B OTBEACHHOEC II0JI¢ B BH/IC ITIOCJIEeA0OBATCIIBHOCTH 4YHCE)
OAUHOYHBIMHU HpOﬁeJ]aMI/I.
Orser: & 623 957 1500

MeToj oueHKH [IpaBUJIbHbIE OTBETHI JIJIsI: X
Cooeporcum ATGACAACCTATCCA
MeTox oneHKH IIpaBuJibHBIE OTBETHI AJIsI: Y
Coodeporcum TCACATTGATTGCCT
MeToj oueHKH [IpaBUJIbHbIE OTBETHI JISI: Z
Tounoe coomeemcmeue 42

Metoa ouneHKH IIpaBuibHbIe OTBETHI 1d: K
Tounoe coomeemcmeue 42

MeTo/ OleHKH [IpaBUJbHBIE OTBETHI IJIsi: M
Tounoe coomeemcmaue 622 938 1500

3
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BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum 00pa3zomM MOKHO pa3eiuTh MOJy4YeHHbIe B Ipeabiaymem 3agannu ¢gparmentsl JHK?
Kpatko onumuTe 0CHOBHOM NMPUHIMII JAHHOH METOAMKH.

Hannbiii - @parmentsr THK MoxHO pasmennts 3nexTpodope3om. B ocHOBe nexuT hakt orpunatensHoro 3apsga JHK.
OTBET: Ecmu mp1 momectm nocnenoBarensaocT JJHK B ocobyro cpeny (arapo3Hsiii resp) i OyaeM MpoImycKaTh
yepes Hee TOK, TO (BCBSI3H € TeM, UTO pa3HbIE 0 JUTHHE MOCIeI0BATENBHOCTH Oy IyT MO-pa3HOMY ITPOXOANUTH
B yepe3 MOPHUCTYIO CTPYKTYPY CPeJibl) uepe3 HeKoTopoe BpeMst Mbl yBuMM nosiocku JIHK, pacrnonoxeHnHble Ha
- Ppa3HOM pacCTOsHUM OT cTapT-TUHUU. OHM OyoyT pasiesieHbI 10 JJIHHE.

Bepnbiit  [OrcyrcTByer]
OTBET



4
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BOIIPOC 12: 3AHNPOC MHOTOKPATHOTIO BBOJA MMPONYIMEHHOI'O TEKCTA

Buumamenvno npouumaiime npeonodicennvle Qpazmenmosl meKCma u paccMompume pUCyHKU, 3amem nepexooume K
BbINOJIHEHUIO 3A0AHULL.

BAKHO! B nanHoM 3aganun 0003HaYeHHsI T€HOB AAHBI 3aIJIaBHBIMU OYKBaMHU U KyPCHBOM, a UX 0eJIKOBBIX
NPOAYKTOB — NPSAMBIM IIPHPTOM.

®parment 1. [Tapazutnueckue pacTeHHst — SIKOJIOTHYECKasi TPyIIa OPraHu3MOB, TPUCIIOCOOUBIINXCS
[0JIy4aTh HEOOXOAMMbIE HEOPraHMYECKHME M OpPraHWYECKHE BEIIECTBA OT CBOUX XO35€B - JAPYIHX
pacreHuil mwim rpuboB. MukonapasuTusM (T.e. Hmapa3uTHU3M Ha Tpubax) HMIMPOKO PaCIpPOCTPAHEH Y
ramMeTo()UTOB MHOTUX CIHOPOBBIX PACTEeHHUH, HO HEPEJKO BCTpeuyaeTcs U cpeau 1BeTKoBbIX. C apyroi
CTOPOHBI IIapa3UThl BBICIIMX PACTEHUM M3BECTHBI TOJIBKO Cpeau ceMeHHbIX. lIponecc morionieHus
IIUTATENIbHBIX BEIIECTB Y MHOTUX MAapa3UTUYECKUX IIBETKOBBIX OCYILECTBIISAETCS MPU IMOMOIIN 0CO00r0
oprana - raycropuu. [Ipmuem y MHKOMapasuTOB rayCTOpuH He (POPMHUPYIOTCS, a y €AMHCTBEHHOTO
HpEICTaBUTEIIs TAPa3UTHIECKIX XBOWHBIX - Parasitaxus usta - oopasyercs crielin)uueckuii KOHTAKT C
TpaxeuaamMu X035iMHa, KOTOPBIM OJJHO3HAYHO HA3BATh rayCTOPUEHN HENb34.

JUis ycHemHol peanu3aluy >KU3HEHHOIO LMKJIA MapasUTHUYECKHMM pPACTEHHsIM HE00XOAMMO HaiTu
CBOET0 XO03s5IMHA ¥ YCTaHOBUTh C HUM KOHTakT. Ha pucynke 1 mokaszan npopoctok noswiuku (Cuscuta
SP.), PacTyILIHii B HANPABJICHHU CBOETO MOTCHIHAILHOIO XO3SMHA, OPUEHTUPOM IJIsl YEerO SIBIISIOTCS
BbIIETISIEMbIE XO3SIMHOM BellecTBa - TepreHbl (A-B). BykBoil I' o0o3HaueHO napyroe «xo3sickoe»
COEJIMHEHUE — CTPUIOJIAKTOH. BemiecTBa M3 3TOW Tpynmbl OOBIYHO OTBEYAIOT 3a IMPOLIECCHl POCTa
pacTeHus-xo35iMHa W (HOPMHUPOBAHME MM MHUKOPH3bL. OJHAKO CTPUTOJIAKTOHBI XO3SIMHA CIYXKat
CTUMYJIOM JUIsl TIPOPACTaHHs CeMsH IMapa3suTHYECKOro IBETKOBOro pactrenus 3apasuxu (Orobanche
Sp.). BaxxHO OTMETHTB, YTO CTEICHB CICIM(PUIHOCTH B OTHOILICHUHU X035I€B Y PA3HBIX BHIOB PACTCHUII-

Mapa3uTOB HEOJMHAKOBA, HANPHMEpP, MOBHIUKA OTJIMYACTCS MIUPOKUM KPYroM XO3s€B, TOTNA Kak
Mukomapasutr noasenbHuk  (Monotropa hypopitys, cem. BepeckoBbie) mpuypodeH K rpubam-
CUMOHMOHTaM €ITH.

Pucynok 1. [IpopacTanue ceMsiH ¥ yCTaHOBJICHHE IEPBUYHOTO KOHTAKTa C X03IUHOM {3} Y MOBHIHKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YeHBI BBIJICTSIEMbIC XO35HMHOM BEIIECTBA, KOTOPHIE Mapa3uT
UCIIOJNIb3YET B KauecTBe curHana. A - B-pemnanapen, b - B-mupuen, B - a-nunen, I' — ctpuronaktoH.
IlosicHenust - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)
O)II/IH nu3 Ba)KHeI\/’IIHI/IX 3TAIIOB B JKXU3HU paCTeHI/ISI-HapaSI/ITa - O6p330BaHI/Ie KOHTAKTa C XO3JA1UHOM.



PaccmoTtpum, Kak 3TO MPOUCXOIUT, Ha IPUMEPE MOBUIIMKU U €€ BO3MOXHOI'O X035IMHA — KPalHBhI.
CHayasna mapas3uT 3aKpy4HBaeTCsi BOKPYT cTeOIs X03siMHA. 3aTeM HaulHaeTcs (POpMHUpOBaHHE
rayCTOpPHUH, UTO HHIYLUPYETCs CBETOM CHHETO U JallbHEro KpacHoro crekrpa. Ha mepBom atare
oOpasyeTcst aaAre3uBHBINA JUCK (PUCYHOK 2, A), CITy>KaIllui JjIsl IPUKPETUICHHS TTapa3uTa K X0351HY.
BaxxHoe 3HaueHUE MPU ATOM UMEIOT 0COObIE Y/UIMHEHHBIE KIIETKH, KOTOPhIe (DOPMHUPYIOTCS U3
MTOBEPXHOCTHOTO CJIOSI, PACIOJI0KEHHBIE HA KOHUMKAX TayCTOPHH IMapa3nuTa — MOUCKOBBIE «TU(BI,
BBIJICIISIONIUE TEKTUHOBBIN “TieMeHT” (1111), eKTuH Metuitpancdepassl (PMES) u
apabunoranakranosbie Oenku (AGPS). Crernansasie AGPS (attAGPS) CHHTE3UPYIOTCS XO35IMHOM,
aKTUBAIIMS UX SKCIIPECCUH MHIYLIUPYyeTCcs mapa3uToM. Ha cnemyromem 3tane «rudb» pacTyrT,
pa3aBurasi KJIETKH X035MHa B MOMCKAX MPOBOJAAIICH CUCTEMBI, FayCTOPHUSI IPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BbIICICHUE TAPA3UTOM CrIeUU(PUIECKUX PepMEHTOB, MOIUDUITPYIOIITUX
KJIETOYHBIC CTCHKU XO35IMHA, HAIIPUMEP, KCHIOTTTIOKAaH-9HI0TPAHCTITIOKO03MIa3bl/ ruaposassl (XTH).
Ha pucynke 2 (C) npeacTaBiieH CleIyIOIIHiA dTall, U MOKa3aHa YKCIPECCUs TCHOB, CBSI3aHHBIX C

g depeHIIMPOBKOM MPOBOISIIMX JIEMEHTOB KCHIIEMBI U (DJ109MbI POPMUPYIONICHCS rayCTOPUU.
[TouckoBbie «rudbl», BCTyIAs B KOHTAKT C MPOBOISAIICH CHCTEMOW X031WHA, HAYMHAIOT MPEBPAIIaThCs
B KJICTKH IIPOBOJISAIIMX TKaHel nmapasuta. Kietku rayctopun skcnpeccupytot reH CLE4L, mpoaykT
kotoporo aktTuBupyer WOX4 u nogaepxuBaet sxcrpeccuio GSK3, 4To crmocoOCTByeT COXPaHSHUIO
KJIETOK MPEIIeCTBEHHUKOB IPOBOASIINX 3JIEMEHTOB B HeAU(PHEPEHIIUPOBAHHOM COCTOSIHHH.
CHmxenne ypoBHs dkcripeccun CLE4L, mpuBoaut x Havanmy skcnpeccun BES1, unaynmpytromiero
g depeHIPOBKY PJIEMEHTOB KCHIIEMBI Mapa3uTa. DTOT MNPOIecC CIIOCOOCTBYET IKCIPECCUU

rena TED7, xapakTepHoro /ij1s1 pa3BUBAIOLIUXCS JIEMEHTOB KCUJIEMbl. B KOHEUHOM HUTOTE KJIETOYHAs
CTEHKA KJIETKHU TM(bI CUIILHO UCTOHYACTCS, B HEW MOSBIISIIOTCS nepdopannu, 1 00pa3yeTcsi CKBO3ZHOE
COEIMHEHUE C DJIEMEHTAaMH KCHJIEMBbI X03suHa. PazBuTue 31eMeHTOB (h105MBI BUIOCTICTU(DUICCKUI
porecc.
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Pucynok 2. ®opmupoBanue rayctopun moBmwimkn. A. O0pa3zoBanue aare3uBHOro aucka. b. Cekpenus
(epMeHTOB, Y4aCTBYIOIIUX B EPECTPOMKe KIETOYHBIX CTEHOK. C. DKCIpeccus TeHOB, CBA3aHHAs C
nuddepeHnnanyent IeMEeHTOB MPOBOSAIIEH CHUCTEMBI. T - MPEIIIECTBEHHUK U 311 - 3pEJIbIil
MIPOBOJAIINI AlIeMeHT KcuieMsl. [loscHenus - B Tekcte. Ha naHHOM pucyHke T 0003HadaeT
aKTHBAIMIO DJIEMEHTA, a | - HHTHOMPOBAHHE.

B kastcoom u3 npueedénnvix nusxce 3aoanuii evivepume BCE npasunvuvie eapuanmot omeema. Kascowviit omeem
3anuwiume 6 CReYUAILHO OMEEOCHHOE NOJIe 8 8U0e NOCe008AMENbHOCHU OYKE 8 andasumnom nopsaoke 6e3 3HaKoe
npenunanus u npooenoes (pecucmp He 6arcen).

1. MpounTaiite pparmMeHT 1 1 BoIOEpPUTE BepHbIE YTBEPKICHHSI.
a. ,21}15[ HOpMaHLHOﬁ KU3BHCACATCIbHOCTH BCEM PACTCHUAM-TIapa3suTam HCO6XO)II/IMO TECHOC BSaHMOHeﬁCTBHe C X0O31NHOM
b. Bce mapazuTudeckuie IBETKOBBIE pACTEHHsI 00pa3yIoT TayCTOPUH



¢. FaMeToQUTHI HEKOTOPBIX MOXOBHIHBIX PACTEHUH MAPasUTUPYIOT HA rprbax
d. TTapasutryeckue pacTeHHs BCTPEYAIOTCH CPEIM TOJIOCEMEHHBIX
Ortser: [K]

2. Ilpouuraiite ¢pparment 1, paccMoTpuTe pUcyHOK 1 M BbIOGepHTE BepHbIe YTBePKIeHHUS.

a. Cpey CUTHAJIBHBIX MOJICKYJT, HCTIOJIb3YEMbIX NAapasUTHYSCKUMH PACTCHHUAMH, IPUCYTCTBYIOT UKINYECKHE COSTUHCHHUS
b. CTpuronakToHbl UMEIOT OTPaHUUCHHBIN paInyC pacpoCTpaHEeHUs, TIO3TOMY CEMEHa 3apa3uXH MMPOPacTaIOT TOIBKO MPH
OUYECHb TECHOM KOHTAaKTE C KOPHEM XO3sIMHA

c. CurHanpHble TEPIEHBI, Ha KOTOPBIE pearupyroT MapasuThl, BBLACISIOTCS B OCHOBHOM OpraHaMu 100eroBOi CHCTEMBI
XO3sMHA

d. CemeHa napa3suTHUECKHX PAcTEHUI IPOPACTAIOT TONBKO MIPU HAINYUHU HETIOCPEICTBEHHOTO KOHTAKTa C TKAaHAMHU
XO3sHHA

Ortser: [M]

3. IIpouuraiite ¢pparmMenT 2 u BoiGepuTe BepPHbIE YTBEP KICHHA:

a. B obecrieyenny npuKkpemnsieHus y4acTBYIOT (epMEHTHI, BhIpabaThIBacMble KIIETKAMH aJir¢3HOHHOTO ANUCKA

b. Kietku, nmpeBpamaromuecs B MOUCKOBBIE TH(BI, 00pa3yIOTCS U3 TapeHXUMBI

¢. [IpOHHKHOBEHHIO TayCTOPHHU CIIOCOOCTBYET pa3MArdeHHE KIETOYHBIX CTCHOK XO03sIMHA T10J] IeHCTBHEM (hepMEHTOB,
BbIpa0baThIBAEMbIX KJIIETKAMHU CaMOT'0 X035MHA IIPH UX CTUMYJIMPOBAHUH APa3uTOM

d. Anre3un napasura crocoOCTBYIOT KaK XMMHUUECKHE, TaK U (pu3nyeckre GpakTopb

Ortser: [n]

4. Onupasicb Ha HHQOPMALHIO, MPUBEJAEHHYIO BO parMeHTe 2 M HA PUCYHKe 2, BLIGEpUTE MPaBUJIbHBIE
YTBep:KkIeHHUsl, XapaKTepu3yloliie Npoiecc 00pa3oBaHus NPOBOJAIINX TKAHel nmapa3sura:

a. CHmxenue ypoBHs s3kcnpeccun GSK3 npuBoaut k cuntezy BES1

b. Korna camxaercst ypoeHb skcnpeccun WOX4, HaunHaeTcs mponecc AudhepeHINpOBKH MPOBOISAIINX 3JIEMEHTOB
c. AGPs HakannmuBaroTcs B KJIIETOYHBIX CTEHKaX KaK MOBMIINKH, TaK U KPAIHBBI

d. C mavanom au¢depeHINPOBKH IPOBOIIIINX KCHIIEMBI, YPOBEeHb 3kcnpeccnu TED7 noBsimmaercs

Ortser: [p]

5. Mcnob3yst HHOpMAaNHIo, IPUBEICHHYI0 B TEKCTOBBIX )parMeHTax U Ha PUCYHKAX, a Tak:xke Bamu 3Hanus,
BbI0epHUTE BepHbIE YTBEeP:KACHUS:

a. depmenTsl, Takue kak XTH, criocoOcTBYIOT epecTpoiike KIeTOYHON CTEHKU X035 HHA

b. Cuscuta - cTebi1eBoit 0ONMUraTHBIH MTapa3uT

¢. TpancnopT BoAbl MeXAy Iapa3suTOM U XO35MHOM OCYLIECTBIIAECTCS TOJIBKO II0 MEPTBBIM KIIETKaM, a aCCUMUIATOB - 110
KHBBIM

d. JInmaiHuKY, pacTyniye Ha KOpe AepPEBLEB, ABISIOTCS apasuTaMy

Ortser: [X]

BrIOpanHbIii 0TBET: Buumamenvno npouumatime npeonoxcenuvle ppacmenmsl meKcma u paccmompume pucyHku, 3amem
BAKHO! B nannom 3aganum 0003HaYeHHsI TeHOB JaHbI 3arJIaBHBIMU OyKBAaMHU U KYPCUBOM, a
®parment 1. Ilapasutuyeckue pacTeHHs — DSKOJOTMYECKass TIpylma opra

HEOpraHMYeCKHe U OPTaHWYECKHE BEIECTBA OT CBOMX XO035€B - IPYTUX PACTCHHUU U
HMIMPOKO PACHPOCTPAHEH y TaMeTO(UTOB MHOTHX CIIOPOBBIX PACTCHHI, HO HEpe
napasuThl BBICIIMX PACTCHHUI W3BECTHBI TOJIBKO Cpelu CeMEHHBIX. [Ipomecc moric
[[BETKOBBIX OCYIIECTBISIETCS TPH MOMOIIM 0CO0Oro opraHa - rayctopud. IIpud
SIMHCTBEHHOTO MPEICTABUTEIs Mapa3UTUYECKUX XBOMHBIX - Parasitaxus usta - ooy
KOTOPBIH OJJHO3HAYHO HAa3BaTh IayCTOPUEH HENb3S.

JIisl yCTIelHo# peaau3aliy JKH3HEHHOTO IHKIA Mapa3UTUYEeCKHM PACTCHHUSM He
koHTakT. Ha pucynke 1 mokasan mpopocrok mnoBwimku (Cuscuta sp.), pacty
OPUEHTUPOM JIJIsI YETO SIBISIFOTCSI BBIICISIEMbIE XO3SMHOM BeIIecTBa - TepreHbl (A-E
— CTPUrOJakTOH. BerecTBa W3 3TO# Ipymmbl OOBIYHO OTBEYANOT 33 MPOIECCHI P
OIHAKO CTPHUTONAKTOHBI XO3SHHA CIYKAT CTUMYJIOM JUIS TIPOPACTaHHs CEMSIH map.
Sp.). BaxHO OTMETHTH, YTO CTENEHb CHCHU(PUIHOCTH B OTHOIICHHH XO3S€B Y pa3l
MOBUIIMKA OTIIMYACTCS IIMPOKUM KPYTOM XO035I€B, TOTIa KaK MUKOMAPA3UT MOAbEIbE
rpubamM-cUMOMOHTAM €.



Pucynox 1. IIpopactanue cemsiH U yCTAaHOBJIEHUE EPBUYHOTO KOHTAKTA C XO3STMHOM
0003HaYEHBI BBIJIEISIEMbIE XO3IMHOM BEIIECTBA, KOTOPBIE Mapa3UT UCIIONb3YET B Kat
nuHeH, [ — crpuronaktoH. [losgcHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANOB B )KU3HU PAaCTCHHUsA-TIApa3uTa - 00pa30BaHHE KOHTAKTA
IIpUMepe NOBUIIMKYU U €€ BO3MOXKHOT'O X03sIMHA — KpanuBbl. CHavaja napasur 3aKkpy:
(hopMHpOBaHKE TAyCTOPUH, YTO HHIYIIUPYETCS CBETOM CHHETO M JAJIbHETO KPACHOT
(pucyHoK 2, A), cityKaluil Juis DpUKperIeHHs apa3ura K Xo3suHy. Baxknoe 3Haue
KOTOpBIE (POPMUPYIOTCS U3 TIOBEPXHOCTHOTO CJIOS, PACIIOJI0KEHHBIE HA KOHYHMKAX Ta
MEKTUHOBBIH “nemMent” (I1), neKTHH MeTraTpancdepassl (PMES) u apabunoranaxr:
CHHTE3HUPYIOTCS XO35MHOM, aKTUBAIUS UX SKCIIPECCUN HHIYITUPYETCS Tapa3uToM. H
XO035IMHA B MOMCKaX MPOBOSAIEH CUCTEMBI, FayCTOPHsI IPOHUKAET BHYTPh (PUCYHOK
cienu(puIeckux GepMeHTOB, MOITUPUITPYIONINX KIETOYHBIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynke 2 (C) mpeacTaBiieH cIeIyroIui 3Tal, U TI0Ka3aHa SKCIPECCHS TEHOB, Cl
KcuieMbl U (i103Mbl popMupytoieiics raycropuu. [lonckoBbie «rugb», BCTymnas B ]
MpEeBpaIaThCs B KIETKH MPOBOASAIINX TKaHEeW mapa3uta. KIeTku raycTopun sKCIpe
aktuBupyetr WOX4 u nonaep:xupaet 3xcnpeccuto GSK3, 4To crnocobcTBYeT COXpaH¢
B Hennp hepeHnmpoBaHHOM coctosiHiH. CHIKeHue ypoBHs skcripeccun CLE4L, mpr
T PepeHIIMPOBKY 2JIEMEHTOB KCHIIEMBbI ITapa3uTa. ITOT MPOLIECC CIIOCOOCTBYET IK(
AJIEMEHTOB KCHJIEMBI. B KOHEYHOM HTOTE KJIETOYHAs CTEHKA KJIETKU TU(BI CHITBHO Ui
CKBO3HOE COEIMHEHHE C AJIEMEHTaMH KCUJIEMbI X03siuHa. Pa3BuTue aneMeHToB (103
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Pucynok 2. ®opMupoBanue raycropuu noBuiuku. A. O6pazoBaHue aare3uBHOIO ¥
HepPeCTPOKe KIETOUHbIX cTeHOK. C. DKCIIpeccHs TeHOB, CBsi3aHHas ¢ quddepeHina
NpCAMICCTBCHHUK U 3II - 3peJIbII71 HpOBOI[ﬂHII/Iﬁ 3JIEMEHT KCcWiieMEl. [logcHeHus - B T€)
QJICMCHTA, a T - I/IHFI/I6I/IPOB3HI/IC.

B kascoom u3z npueedénnvix nudice 3adanuii evioepume BCE npasunvnsie sapuanmot omeema. K
nocnedosamenbHoCmU OYK6 8 AnPasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPobenos (pecucn

1. lIpouuTaiite pparMeHT 1 u BoIGEpHUTE BepHbIE YTBEPKICHHUS.

a. J[ist HOpMaITbHOM JKM3HEIESTEIPHOCTH BCEM PACTEHHUSM-TIapa3uTaM HeO0O0XOANMO TECHOE B3aHMO]IC
b. Bce mapasutnyeckie MBETKOBBIE PACTCHHUsI 00Pa3yIOT rayCTOPUH

c. FaMeToUTBI HEKOTOPBIX MOXOBHIHBIX PACTEHHH MApasUTUPYIOT HA TPUOax

d. TTapasuTHueckue pacTeHHs BCTPEUAIOTCS CPEIN TOIOCEMEHHBIX

Orser: & ad

2. Ilpouuraiite pparmeHT 1, paccMoOTpUTE PUCYHOK 1 U BHIGEPUTE BepHbIE YTBEPKICHHSI.

a. CpelM CUTHAIbHBIX MOJIEKYJI, HCIIOJIB3YEMBIX MTAPa3UTHYECKUMH PACTEHUSIMH, IPUCYTCTBYIOT LUK,
b. CTpUroakTOHBI UMEIOT OrPaHHMYEHHBIN PaIyC PaCIpPOCTPAHEH S, [IOITOMY CEMEHA 3apa3UXH PO
¢. CurHaybHbIe TEPIEHBI, HA KOTOPBIE PEArMPYIOT APA3MTHI, BHIIEISAIOTCS B OCHOBHOM OPTraHaMH IOl
d. CeMeHa mapasUTHUECKUX PaCTEHHH MPOPACTAIOT TOJNBKO MPU HATMYUH HETIOCPEJICTBEHHOTO KOHTAI
Otser: "' abc

3. [Ipouuraiite ¢pparmenT 2 U BoIOepHUTE BEepPHBbIE YTBEP:KICHUS:

a. B obecnieueHnn npuKpeIvieHns: y4acTBYIOT ()epMEHTBI, BBIpa0aThIBaeMble KIIETKAMH aJIT'€3MOHHOTC
b. KiteTku, npeBpaniatoniuecst B HOUCKOBbIE I'(bI, 00pa3yoTcs 13 napeHX MBI

c. [IpOHMKHOBEHHUIO TayCTOPUH CIIOCOOCTBYET pa3Msr4eHHe KIETOUHBIX CTEHOK XO35IMHA O] ISHCTBI
CTUMYJIMPOBaHUH MApa3uTOM

d. Anresun napasura cocoOCTBYIOT KaK XUMHYECKHE, TaK U pU3ndecKue HakTopsl

Orser: "4 ad

4. Onupasicr Ha HH(POPMANNIO, TPUBEIEHHYI0 BO pparMenTe 2 M Ha PUCYHKe 2, BhIOepuTe mpar
NPOBOASIIMX TKAHEH napa3ura:

a. CHmxenue ypoBHs skcrpeccurt GSK3 mpuBoaut x cuntesy BES1

b. Korga camxkaetcst yposeHs skcnpeccnn WOX4, HaunHaeTcs nporecc anhdepeHIInpOBKH IPOBOIS
c. AGPs HakanauBarTCs B KIETOYHBIX CTEHKAX KaK TIOBUJIMKH, TaK U KPAITUBbI

d. C Haganom nuddepeHupoBKH MPOBOAIINX KCUIEMBI, YPOBEHb dkcnipeccun TED7 moBbImaercs
Otser: & bd

5. Ucnoanb3yst nH(popManuio, NPUBeJeHHYI0 B TEKCTOBBIX ()PArMeHTAX U HA PHCYHKAX, 4 TAKIKE
a. ®epmentsl, Takne kak XTH, ciocoOCTBYIOT epecTpoiike KIeTOYHOM CTEHKH X035HHA

b. Cuscuta - crebneBoii 00HraTHBIN napasut

c. TpaHCHOPT BOJIBI MEXY HAPa3UTOM U XO3IMHOM OCYILECTBISAETCA TOIBKO MO MEPTBBIM KJIETKAM, a
d. JInmaiiHuKH, pacTymne Ha KOpe IePEBhEB, SBISIOTCS Tapa3uTaMu

Orger: " ab

n])‘dlilUlbllblC oTBeThI 1Js: K



Tounoe coomsemcmaue acd

MeToJ OLeHKH [paBuabLHBIE OTBETHI AJIsI: M
Tounoe coomeemcmeue abc

MeTo/1 OLEHKH [IpaBubLHBIE OTBETHI IJISI: N

Tounoe coomeemcmeue ad

MeTo/1 OLEHKH [IpaBuabLHBIE OTBETHI 1JISI: P

Tounoe coomeéemcmeue abcd

MeToJ OLeHKH [paBuabLHBIE OTBETHI IJISl: X

Tounoe coomeemcmeue ab
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BONIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

Y cymyatbIx rprOoB (aCKOMHUIIETOB) BCE CIIOPHI, 00pa3yroNIKecs B pe3ysIbTaTe Meiio3a U3 OJJHOU U TOU
e TUTIIIOUTHOU KIIETKHU, OCTAIOTCS B 00111ei 000104ke — cymke. [Ipu 3TOM cTpoeHHe CyMOK Y pa3HbIX
ACKOMHUIIETOB pa3Hoe. Y HEKOTOPBIX BUIOB BCE CIIOPHI B CYMKE PACIIOIO0KEHBI B OJIHY JIMHUIO, B
CTPOrOM COOTBETCTBUH C MOPSIIKOM pacxoskaeHust xpomatun (I-e u ll-e nenenue meitosa
OpPUEHTUPOBAHBI y 3TOro rpuda onrHakoBo). Kak OyayT BIMISIET CYMKH, €CIM UCXOIHBIM TUILION
6611 reteposuroroii f.f,? Tpexnonoxum, uro annens f, o6ecneunsaer popmuposanue oxpyrmoit

criopsl, a annens f, — kyOudeckoii. 3amonauTe TabNHMIy. B 0TBETaX MCHOMNB3YiiTe ClIeTyIONIIE
o003HaYeHHUS: OKpyTJias cropa — R, kyondeckast criopa — S. @EeHOTHUITBI pa3HBIX CIIOP HE pa3JensiiTe
npoOeamMu WK 3HaKaMu npenuHanus (mpumep: RS). B nociienem 3ajaHnu 3anuIInTe BapUaHThI
pacmooKeHUs KJIETOK B CYMKe, He pa3/ieliss UX MpodenamMu, a cCaMu CYMKH OTAETUTE JIpYyT OT Apyra
OJIMHOYHBIM MPOOEIIOM.

KonnyecTBo KJIETOK B CyMKe [t]
[TonmHOCTD KaXkmo# U3 HUX (N witu 2Nn) vl
|| Cpenn uux: KOJIMYECTBO KIIETOK, HECYIIIUX [u]

annens f;
KOJIMYECTBO KJIETOK, HECYIIHUX [K]
annens f,

N306pa3ute pacnosnokeHne KIETOK B CyMKE, €CJIM | TPEThs KIIeTKa CIpaBa OKpyrJias [0]

U3BECTHO, YTO: TPEThs KJIETKA CIpaBa [r]
KyOnueckas

Bemmummre BCe BO3MOKHBIC BApHAHTBI CYMOK, €CITM B OJHOM W3 XpOMAaruja B []

MCXOIHOM JIMIIIONHOM KieTke pomsonina myTtanus f, — f,

Bribpannblii oTBeT: VY cymuatbix rpu0oB (aCKOMHULIETOB) BCE CIIOPBI, 00pa3yrolIrecs B pe3ysibTaTe Mei
o01eit o6o0uke — cymke. [Ipr 3TOM cTpoeHHe CyMOK y pa3HbIX aCKOMHIIETOB pas]
B OJIHY JIMHHUIO, B CTPOTOM COOTBETCTBHH C MOPSIIKOM pacxokaeHust xpomatuy (I-e



MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

Tounoe coomsemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeTox OlIeHKH

Tounoe coomeemcmaue
Tounoe coomsemcmsue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

0IMHAKOBO). Kak OyyT BBITISAAETH CYMKH, €CITH UCXOHBIA TUTIIONT ObLT TETEPO3]

dbopMupoBaHHE OKPYIIIO CIIOPEI, a amnens f, — kybudeckoii. 3amonanTe TAbIMILY. |
okpyrias cropa — R, kybuueckas criopa — S. @EHOTUTIBI Pa3HBIX CIOP HE pa3elisii
MOCTICTHEM 3aJIaHUH 3alUIIATE BAPUAHTHI PACIIOIOKEHUS KJIETOK B CyMKe, HE pa3]l

OJIMHOYHBIM MPOOEIIOM.

KomndecTBO KI€TOK B CYMKC

[TnouaHoCTh Kax 0 n3 HUX (N wiIu 2n)

Cpenu Hux: KOJIMYECTB
KOJIMYECTB
N3o00pa3ute pacnoyioxKeHHe KIETOK B CYMKE, €CJIM U3BECTHO, YTO: TPEThS KJIE
TPEThs KJIE

npousonijia MyTanus fl — fz

BremumunTe Bce BO3MOKHBIC BapHUaHTbBl CYMOK, CCJIM B OI[HOﬁ H3 XpoMaTulia B ¥

n])‘dBllJlbllblC OTBETHI IJIs: t

4

np‘dBllththt‘ OTBETHI IJIsI: Y

1n
n

IIpaBuIbLHBIC OTBETHI AJIS: U

IlpaBuabHbIe 0TBETHI 11 K

IIpaBuIbLHBIC OTBETHI JAJIA:

(OS]

SSRR

np‘dB"ﬂhtht‘ OTBETHI IJIfA: I

RRSS

n])‘dlilldlbllblc OTBETbI 1JIsd: |

RSSS SRSS SSRS SSSR
RSSS SRSS SSSR SSRS
RSSS SSRS SRSS SSSR
RSSS SSRS SSSR SRSS
RSSS SSSR SRSS SSRS
RSSS SSSR SSRS SRSS
SRSS RSSS SSRS SSSR
SRSS RSSS SSSR SSRS



Tounoe coomsemcmsue
Tounoe coomsemcmaue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

BOIIPOC 14: DOCCE

SRSS SSRS RSSS SSSR
SRSS SSRS SSSR RSSS
SRSS SSSR RSSS SSRS
SRSS SSSR SSRS RSSS
SSRS SRSS RSSS SSSR
SSRS SRSS SSSR RSSS
SSRS RSSS SRSS SSSR
SSRS RSSS SSSR SRSS
SSRS SSSR RSSS SRSS
SSRS SSSR SRSS RSSS
SSSR SSRS SRSS RSSS
SSSR SSRS RSSS SRSS
SSSR SRSS SSRS RSSS
SSSR SRSS RSSS SSRS
SSSR RSSS SSRS SRSS
SSSR RSSS SRSS SSRS
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[Hatime paszeepHymsbili omeem. Ucnonwb3yiime A1 omeema crneyuasbHO omeedeHHoe roJie.
B coBpemeHHOI BMOTEXHOMNOIMYECKON MPOMBILLINEHHOCTU MPUMEHSAIOT pasnuyHble CUCTEMbI AnA
NONy4YeHUs: LeneBoro pekoMGUHaAHTHOrO Gerka, UCMoNb3yeMOro B U3roTOBIIEHUM NEKAPCTBEHHbIX
npenapatoB. OQHOM K3 TakMX CUCTEM SIBNAETCA KynbTypa pacTUTErNbHbIX KrneTok. OnuwuTte
NPOLIECC MONYYEHMs1 KNeTOYHOW CUCTEMbI AN CUHTe3a pekoMOUHAHTHOro 6enka Ha OCHOBE KINeToK
pacteHuin. OueHnTe, KakuMu JOCTOMHCTBaMM U HeJocTaTkaMu obnagaeT AaHHas cuctema.

Hannpiii  Ham HeoOXOAMMO BHEIPUTH F'eH PEKOMOMHAHTHOTO OeJIKa H 00ECIICUUTh ero JOCTAaTOYHYHO SKCIPECCHIO B

OTBET:  KJIeTKE (MJIM HECKOJBKUX KiIeTKax). Takke Heo0XoauMo pa3paboTaTh METO/ MOIYUIECHUS JaHHOTO Oeka
(cexpenus ero Kyaa-n0o, 3amacaHue ero B KJIeTKax u T.4.) Jlajiee IOMeCTUTh KIIETKY Ha MUTaTeNbHYIO
cpeny, HaIpuMep, B arap-arap ¢ Jgo0aBjieHHEM MUHEPAIOB, (PUTOrOPMOHOB, yJOOPEHUIT B KOHIICHTPALIMSIX,

KOTOpbIe HE OyJIeT MelaTh SKCIPECCUH OeKa ¥ Pa3BUTUIO KYJIbTYPhI KIETOK.

FB OCHOBHOH HEJJOCTATOK - CJI0KHOCTh BHEIPEHHUS TeHa (M 00eCIeueHNsI ero SKCIPECCHH) B 9YKAPHOTHYECKYIO
kieTky. CTOT yuuTHIBaTh U B3aUMOJIEHCTBHE TeHOB. TO ecTh c1enaTh Tak, YToObI BHEPEHHBIH T'eH
PEKOMOMHAHTHOT00 OeJIKa He MOBJIEK 3a COOO0M IMOCIeICTBUS, CHOCOOHBIE TTIOBPEIUTD WIIH YOUTH KIIETKY.
Taxoke U1 TOCTaTOYHOTO CHHTE3a HEOOX0AMMOTO0 Oelika HYHBI CHIEU(pUIECKUE yCIOBHsI, KOTOPHIE

HCO6XOI[I/IMO HO,I[6I/IpaTB (TeMnepaTypa, BJIAXKHOCTbD, JABJICHUC, KOHIICHTpAalusA ra3oB, CBGT).

ﬂOCTOI/IHCTBO - BOBMOXHOCTb IOJIYy4CHUA, HOpOﬁ, JA0CTATOYHO PEAKOTO U IEHHOI'O 0eJIKa OTHOCUTEIIBHO

IIPOCTBIM CIIOCOOOM.

Bepubiit  [OrcyrcTByer]

OTBET

BONIPOC 15: 3CCE

4
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IIpencrasieHHbIe H300pakeHUs] WITIOCTPUPYIOT HCIIOJIB30BAHME Pa3IUNYHBIX METOA0B H

TEXHOJIOIrui P UCCIICJOBAHUMMA SHAMECHHUTOI'0 TPUXOIUIAKCA — IPEACTABUTEIA

MHOTOKJIETOYHBIX :KMBOTHBIX 13 THNA [L1acruruareie (Placozoa). Beimosnure 3aganus,



3alucaB OTBETHI B CIICINHAJIBHO OTBeI[éHHOB moJie.

9,4-

6,6- A

1. YcraHoBHTe COOTBETCTBHE MKy H300paKeHUAMH, IPUOOPAMH M 3JIeMEHTAMHU METOAMK,
KOTOpPbIE¢ HCIOJIb30BAJINCH IIPH MOJY4YeHUH JAHHOT0 M300paskeHHs. 3aNMIIUTe KaxK10e
NoJIy4YeHHOe COOTBEeTCTBHE B I0JIe s oTBeTa B BUae X - Y - Z, riae X - OyKBeHHOe
o003HaYeHne n300pakeHus, Y - HoMep npudopa (apadcekas uugpa), Z - HoMep MeTOAUKH
(pumckasi uugpa). BHUMAHMUE! Onuu u3 npuGopoB ¥ 0iHA M3 METOAMK — JIMIIIHHe!

[TpuGopsr: DNeMEHThl METOAMK:

1. Kamepa s anextpodopesa |. UsroToBneHune CTEKJISHHOTO HOXKa /ISl TOJIyYeHUS
YIABTPATOHKUX CPE30B

2. 3epkanbHas poTokamepa ¢ Il. Oxpacka 00beKTa aHUIIMHOBBIMU KPACUTETIAMH 1O
0OBEKTUBOM Il MaKpocheMky | MeTony I'pama

3. CBEeTOBOI MHKPOCKOIT I11. TIpuroToBIeHNE arapo3HOTO TeJst

4. DIEeKTPOHHBI MUKPOCKOIT IV. Ucnonb30oBanne aHTUTEN, CTIEITM(PUISCKA
CBA3BIBAEMBIX C CEKPETUPYEMBIM MATEPUATIOM, U

(bayopectupyomein MeTku

V. HaOnronenue 3a JTOKOMOILIMENR KUBOTO 00OBEKTA C
HCIOJIb30BaHNEM (ha30BO-KOHTPACTHOT'O YCTPOMCTBA

V1. CxanupoBaHue MOBEPXHOCTU 00BEKTA ITYYKOM
JJIEKTPOHOB




2.1. KakoBa ¢pyHKUMS KJIETKH, OTMeuyeHHOH 1udpoii 1 Ha pucynke b? O0bsicHUTe CBOW O0TBeT.
2.2. OnpenennTe, CKOJbKO NMap HYKJEOTHIOB COJEPKUT MoJieKyJaa MuToxoHapuaabHoii JJHK
y Placozoa (¢ TouyHOCTBIO 10 THICAYH 11.H.).
3. OaHo 13 N300pakeHNil HIIIOCTPUPYET UCIOJIb30BAHUE PACTIPOCTPAHEHHOI0 METO/1a
pa3aesieHus cMecH MOoJieKy.1. OnuiuTe NPUHIMIIBL, JIe:Kallie B OCHOBE JJAHHOI0 MeTOo/1a,
YKa)KUTe CBOMCTBA MOJIEKYJI, TO3BOJISIIONINE UX Pa3aeuTh. B kakoil cpexe(cydocTaHiimm)
ocyluecTBjseTcs: mpouecc?
Hausbiii 1) A-3-V
OTBCT!

B-4-1

B-4-VI

r-4-1v

J-1-111

2.1) 3anacaHue BellecTB

2.2) 23000 n.H.

3) 310 MeToa anekTpocopesa. OCHOBaH Ha TOM, YTO HEKOTOPbIE MOIIEKYIbl HECYT

nonoXaTerbHbI UK oTpULaTeNbHbIN 3apsia. Monekynbl MOXHO pasfenuTs Grarogaps TOMy, YTo

CTPYKTypa cpeabl (arap-arap) CAepXuBaeT UX NPOABWKEHVE B 3EKTpUYeckoM nose. M3-3a yero

MOreKyInbl ¢ 60MbLINM pasMepoM OKasbiBalOTCA GrvKe K CTapT-NIMHUK, a MONEKYSbl C MEHbLUMM
pa3mepoM Adanblue. MpoLecc ocyLLecTBNSIeTCA B arapo3HOM rene.

Bepubiit  [OtcyrcTByer]
OTBET
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BOIPOC 16: 3AINPOC ®AMUJA

YBaxaeMblIil y9acTHHK!

J11st cBOETO CIIOKOMCTBHS BBl MOXKETE COXPAHUTh OTBETHI B IOKYMEHT word:
1. Cxonmpyiite oTBeTHI B (haitn word;

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

3. Ins coxpanenust Haxkmute "@aiin" - CoxpaHuTh Kak - Kommsiotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, HarpuMmep: "ol1234567" - Beiopats popmat PDF.

m HHU B KOEM CJIVUYAE HE YKA3BIBATb B HABBAHUUN JOKYMEHTA MJIM B CAMOM JOKYMEHTE ®HO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pexoMeHayeM npoayoarpoBats (Gaii B yaT MPOKTOPY.

Haunsiii otBet: 012030861.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424854_1/s/9f4f31ea4acb46daa7ea2bd94737f98e_ol2030861.pdf?uploaded_filename=9f4f31ea4acb46daa7ea2bd94737f98e_ol2030861.pdf

