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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

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

JlaHHBIC OTBETHL: id b,

CYHICHOFO ropoxa

De.

Pxanoit Mmyku

ﬁ BepHsie oTBeTH: (4 3,

Caexell KaIrycThl

.

CymeHoro ropoxa

Qe

Pxanoit myku

0
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.
Kakne n3 HrxenepeuncIeHHBIX ONOIOTHYECKIX MOJIEKYII COIepKaT B CBOEM cocTaBe cepy?

JlaHHbBIE OTBETHL: ' g,

Cynbhomumnu

Qe

WNucynun
@
‘a Hucrenn

Bepnsbie oTBeThI: % a

Cynbhonumnu

Qe

WNucynun

Dd.

Hucreun

5
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB



Boioepute BCE npaBuiibHbIC OTBETHI.
V omnoro u3 BuzoB 3enenoit Bogopociu Ulothrix ramera conepxur B siape 10 xpomocom. CriejoBaTeNbHO, ¥ 3TOr0 BHAA
B HOpME

JlanHbie OTBETHI: ' g.

3oocnopsl coaepxkar 10 xpomocom

4 b.

Krnetka cinoesuina Ha ctanuu G2 untepdassl conepxut 10 xpoMocom

& e.

ﬂ KrneTka Ha cragmm aHadas3sl BTOPOTo AeneHus Meio3a comeput 20 XpoMocoM

Bepnsie otBeTsI: L4 3.

3oocnopsl coaepxkar 10 xpomocom

_F'I b.

Krnetka cinoeBuma Ha ctanuu G2 uatepdassl conepxut 10 xpomocom

_-'I e.

KrneTka Ha cragmm aHadassl BTOPOTo IeleHus Meio3a conepxut 20 XpoMocoM

5
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BOIIPOC 4: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

Ha moBepxHOCTH OKeaHa JalieKo OT Oepera 9acTo 0OHapyXHUBAIOTCS KPYITHBIE CKOTUICHHUS KHBBIX OCHTOCHBIX
BOJIOPOCIICH-MAaKpO(UTOB, MHOTHE MECALBI HAXOAAIINECS Yy MOBEPXHOCTH BOJBI M IEPEHOCHMBIE TEUCHNUSIMH HAa COTHU
kntoMeTpoB. Kakue u3 nepedncieHHsIx BOJOPOCIel, Ha Balll B3IV, MOTYT COCTaBIISITh OCHOBY 3THX CKOIUICHHHN?

Jannbie oTBeTHL: L4 3.

Maxkponucruc

4 C.
Capraccym

2 d.
dykyc

Bepnsie otBeThI: L4 3.

Makponucruc

_-'I C.

Capraccym

2 d.
Dykyc

5
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BOIIPOC 5: 3ANIPOC HECKOJIBKHX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.



UYepes remaro-IuialleHTapHbIA 0apbep B OPraHu3M IUI0a MOTYT IPOHUKHYTh

JlaHHBIE OTBETHL: [ [y,

Bupycst

.

Kucnopon

De.

Amnrurena

Bepnsie oTBeThI: ] a

IlonoBeie TOPMOHBI

.

Bupycst

D d.

Kucnopon

De.

AHTHTETa

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Bribepure JKMBOTHBIX, O0JIee MM MEHEE OTAAICHHbIE IIPEIKN KOTOPBIX KOTJa-TO MMEJN Pa3BUThIE KPBIIbs U ObLIN
CIOCOOHBI K TIOJIETY, HO TTO3/IHEE YTPATHIIM 3Ty CIIOCOOHOCTD.

JlaHHbBIE OTBETHL: ' g,

B

.

bioxn

@
4 Omy

Bepnsbie oTBeThI: % a

Bim

Db

Broxu

@
Omy

5
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BOIIPOC 7: 3ANIPOC MHOTI'OKPATHOI'O BBOJA INPONIYIMIEHHOI'O TEKCTA



IMepen BamMu n300paxeHHs pa3IHIHBIX CTAIUI HEKOTOPOTO MpoLiecca, MPOTEKAOIIETo y pacTeHuid. PaccMoTpuTe puCyHKH
1 BBINIOJIHUTE 3a/IaHHUL.

1. YcTaHOBUTE IPaBMIIBHBIN TOPAIOK CTAMI M300PAKEHHOTO TIPOIECCA, HAUMHAS ¢ MATEPUHCKOM KJIETKM MHKPOCTIOPBL.
4 OtBer 3anuiInTe B OTBEICHHOE M0JIE B BHJIE MOCIIEA0BATEILHOCTH OYyKB 03 3HAKOB NPENHMHAHUS U IPOOEIIOB, PETHCTP HE
BaXKEH.

Ortser: [X]
2. BoibepuTe mpaBUIIbHBIC XaPAKTEPUCTHKH JAHHBIX 0OBEKTOB (OTBET 3aMHUIINTE B OTBEACHHOE MOJIE B BUIIE
MOCIIE/IOBATEIBHOCTH JIATHHCKHX OYKB B anaBUTHOM MOpPsIIKe 6e3 3HAKOB NPEMMHAHUS U MPOOEJIOB, PETHCTP HE BAXKCH).

a. Ha u3obpaxenuu [ mpeacTaBiieH 3tan raMeToreHesa

b. AHTepuaNY PEACTABICHBI OJJHOM KIETKON

¢. Mysckue raMeTsl 9TUX PaCTeHUI HE HECYT KT'yTUKOB

d. CtpykTypa Ha KapTHHKE B cocTONT M3 IBYX KIJIETOK

e. BereratuBHbIe KIETKH MPEACTaBICHHOTO MY>KCKOTO raMeTo(uTa OBICTPO AET€HEPUPYIOT B MPOLECCE €T0 PA3BUTHS

Ortser: [Y]

3. Tlo XapaKTepHBIM JETAISM CTPOEHHUS OIPEIENUTE, K KAKOMY OTIEy OTHOCHTCS NPENCTABICHHOE PACTEHUE, U
3AMUIINTE PYCCKOE HA3BAHME TOTO OT/ENA B OTBEJEHHOE I10JIE:

Ortser: [b]

4. 3anuiuuTe B OTBEAEHHOE 110JI€ HA3BAHUE CTPYKTYPHI, HA KOTOPYIO YKa3bIBAET CTPEJIKa Ha u3o0paxenuu E.
Ortser: [K]

5. 3anuiuure B OTBEAEHHOE T10JI€ PyccKoe Ha3BaHue (Basbl Meio3a Ha u300paxeHuu '

Ortser: [u]

Boi6pannblii oTBeT: [Nepen BamMu n300pakeHUs pa3IMYHBIX CTaIUH HEKOTOPOTO Mpolecca, NPOTEKAIONIET0 Y pacTeHHH. P



MeTo OLIEeHKH

Tounoe coomeemcmaue

MeTo/ OlleHKH

Tounoe coomsemcmaue

MeTo1 OLIEHKH

Coenaoenue wabniona

Coenaoenue wabniona

MeToa OlLleHKH

Tounoe coomeemcmeue

MeTo/1 OlleHKH

Cosénaoenue wabniona

i . SO Gan i’ 1. } - E.
AR e AL e 7 b A n S e AT

1. YcraHoBHTE MPaBIIBHBIN MOPSIOK CTaINH H300pakeHHOTO MpoIiecca, HAUWHAS ¢ MAaTEPUHCKOH K
MIOCTIEIOBATENBHOCTH OYKB 0€3 3HAKOB IPEITMHAHUS U TIPOOEIIOB, PETUCTP HE BaXKEH.

Orger: &2 Bearao

2. BribepuTe npaBHIIbHBIC XapaKTEPUCTHKH JIaHHBIX 00BEKTOB (OTBET 3alUIINTE B OTBEICHHOE T10JIE
0e3 3HaKOB MPENUHAHUS U TPOOEIIOB, PETUCTP HE BAXKEH).

a. Ha n3o0paxxennu /1 nmpeacraBiieH dTan raMeToreHesa

b. AHTepuaNY peACTaBICHBI OJTHOM KIETKOU

¢. My»KcKue raMeThl 3THX PaCTeHUI He HECYT )KI'YTHKOB

d. CtpykTypa Ha KapTHHKE B cOCTONT M3 ABYX KIJICTOK

e. BereraTBHBIC KICTKH IPEICTABICHHOIO MYXCKOT0 raMeTo(uTa OBICTPO IETCHEPUPYIOT B IIPOLIEC
Otser: & ace

3. ITo xapaKkTepHBIM JETANISIM CTPOEHHS OIIPEACIINTE, K KAKOMY OT/IEJIy OTHOCHTCS NPEACTABICHHOE P
noJe:

Otser: & NMOKPHITOCEMEHHBIE

4. 3anumuTe B OTBEICHHOE MTOJIE HA3BaAHME CTPYKTYPBI, Ha KOTOPYIO yKa3bIBaeT CTPEJIKa Ha H300paX
Otser: & ThrunHouHast HUTH

5. 3anummTe B OTBEJCHHOE I0JIe pycckoe Ha3BaHue (a3bl Melio3a Ha m300paxkeHnu I

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

ITsunbneBas TpyOKa

“paBMJlbllble OTBETHI JIsI: U

[Tr]enodaza( )?[I1]( nenenus meiioza)?( )?



Cosenadernue wabnona [TIm]epsas [Tr]enodaza( metiosza)?( )?

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

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

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

Coenadenue wabnona 1(-)?as( )?[Tr]enodasa( generus meiiosa)?( )?
Cosenadenue wabnona [Tr]enodasa( )?(nenenus)?( )?(meiioza)?( )?[11]()?
Coenadenue wabnona [Tr]enodasa (meitotTnueckoro nenenus)? [11]()?

4
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOI'O TEKCTA

Hepe,u BaMHu - I/I306pa>KeHI/ISI NEepEAHCTO KOHIIA TEJ1a PA3JIMYHBIX JKUBOTHBIX (COOTHOHIGHI/I)I pasMEpoB HE COﬁJIIOZ[eHI)I).
Onpez[em/ITe, K KaKHMM KJIaccaM OTHOCSTCS 3THU KHBOTHBIC. 3aIIUIINTE PYCCKHE HA3BAaHHUE ODTUX KJIACCOB B OTBCJACHHBIC
TOJIA pAAOM C COOTBETCTBYIOIIMMU HOMEPAMHU.
Y ~— Il
4 A sl A

1.[b]
2.[c]
3.1yl
4.1]r]
5. [K]

BbiOpanHblii oTBeT: [lepen Bamu - n300pakeHNsI IEPETHETO KOHIIA TeJa Pa3INYHbIX )KUBOTHBIX (COOTHOIICHUS pa3MEpOB
JKIBOTHBIE. 3alMIINTE PycCKHe Ha3BaHMe 3THX KIACCOB B OTBEJCHHBIE OIS PSIIOM C COOTBETCTBYIO!



MeTo/ OLleHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTox OlIeHKH

Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Coenaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLIEHKH

Cosnaodenue wabnona
Cosnadenue wabnona

Cosnaodenue wabnona

MeTo/ OLIeHKH

Cosnadenue wabnona
Cosnaodenue wabnona

Cosnadenue wabnona

BOIIPOC 9: 3CCE

1. %! munorn

2. 2 nacexombire

3.9 Jy4enepbie pbIObI
4. 2 MHOTOHOKKH

5 @ pakooOpa3HbIe

[IpaBuiabLHBIC OTBETHI AJs: b

Mekomnuraromme

npaBHﬂbIlLlC OTBETHI 1JisfA: C

[Hu]acexompre()?()?2()?()?()?()?()?()?()?()?()?()?
[Murjecrunorue( )?()?()2()?()?()?()2()?()?()?()2()?
[Ir]excanomei( )?()?()2()?()?()?()2()?()?()2()?()?

ﬂpammmlhle OTBETHI IJIsI: Y

[KxJocrrbie pribei( )?()?2()?()?()?()?()?()?()?()?()?()?
[KxJocrreie()?()2()?()2()?()2()?()?2()?()?()?()?
[ln]ygenepere perGer( )?()?()?()?()?()2()?()2()?()2()?()?
Uln]ygenepere( )?()?()?()?()?()?()?()?()?()?()?()?
[ln]ysenépere peroer( )?()?()?()2()?()2()?()2()?()2()?()?
Uln]ygenépeie( )?()?()?()?()?()?()?()?()?()?()?()?

np‘dBl/lJlblll)lC OTBETHI 1JIfA: I

[Mm]uoronoxku( )?()?()?()?()?()?()?()?()?()?()?()?
[(XxJunomomer()2()?()?()2()?()?()?()?()?()?()?()?
[[rlyboworne()?()2()?()?()?()?()?()?()?()?()?()?

IIpaBuibHbIe 0TBETHI AJs1: kK

[PpJaxoobpazubie( )?()?()?()?()?2()?()2()?()?()?()?()?
[Be]sicme paxoo6pasasie( )2( )2()2()?2()?2()?2()2()2()2()2()2()?
[Mwm]amakoctpakn( )?()?()?()?()2()?()?()?2()?()?()?2()?

4
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Ilepen Bamu Texct, copepskaimii n9Th OH0IOrHYeCKUX OIINO0K. BHUMAaTe1bHO IPOYTHTE €ro,
HaliAuTe OIINOKH M 00BSICHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeJICHHOE TOJIe.
Brumanue! Hcnpasnenue ppazol ucknrouumenvHo ompuyanuem (Modxcem — He MOdcem, umeem — He
umeem u m.n.) He zacuumvieaemcs. Heooxooumo cpopmynuposame ymeepoumenvnoe npeonoxnceHnue.

Ci1yxoBO# aHaNIM3aTOpP - CUCTEMAa YyBCTBUTEIBHBIX CTPYKTYP (PELIEITOPOB), HEPBOB U LIEHTPOB HEPBHOM
CHCTEMBI, PAcIO3HAIONINX U aHAJTTM3UPYIOIINX 3BYKOBYIO HHPOpMaLuio. YeroBeuecKuil oprat, Hrparomui
BaXXKHYIO POJIb B BOCIIPUATHH 3BYKOB - YX0. DTOT OpraH MoJpa3esieTcs Ha B YacTH - HapY)KHOE yXO U
BHyTpeHHee. HapykHoe yXo - 3TO ylllHas pakOBHHA U HAPYHBIM CIIyXOBOM MPOXOA, KOTOPBIA
3aKaH4YHMBaeTCs OapabaHHOM MepenoHkoi. bapabanHas nepenoHKa OTAENeT HapyKHOE YX0 OT OapabaHHON
MOJIOCTH, KOTOpasi pacroioyKeHa BHYTpY TeMEHHOH KocTu ueperna. B 6apabaHHO# MOIOCTH HAXOIATCS
MOJIOTOYEK, HAKOBAJIbHS U CTPEMEUKO - TPH HEOOJIBIINX COWIEHEHHBIX KOCTOUKH, KOTOPhIE YCHIINBAIOT U
repenaroT Konebanns OapabaHHOW ITePEeTIOHKN Ha OKHO BHYTPEHHETO yXa.

BuyTtpenHee yxo npeacTapiseT coOOH JJAOUPHUHT, B €70 COCTAaB BXOJAT YIUTKA U HOITYKPY>KHbIC KaHAIBI.
YnuTKa - 3TO CHUPaIbHO 3aKPYUYEHHBIM KOCTHBIM KaHal, BHYTPh KOTOPOTO OTXOAMT CIMpaibHas KOCTHas
IUTACTUHKA. BHYyTpu ynnTKa 3amoHEHa BO3AYXOM, B 3TOH IOJIOCTH KOJE€OaHMS PaCHpOCTPAHSIOTCS U
JOCTUTAIOT PeLenTopoB ciiyxa. CKOIJIEeHHE PeleNTOPHBIX BOJIOCKOBBIX KJIETOK B IMOJOCTH YIUTKHU - KOPTHEB
OpraH, €ro KJIETKH BOCIPHHUMAIOT KoleOaHus M NpeoOpa3yloT WX B CHTHabl, IMepefaroliuecs Ha
JCHAPUTHBIE OKOHYAHUS YyBCTBUTEIbHBIX HEHPOHOB.

Tena 3TUX HEHPOHOB JIe)KAT B YHaCTKE LIEHTPAJIHLHON HEPBHOM CHUCTEMBI - CIIUPaTIbHOM ranriuu. OTTyaa

A 1o HeperHoMy Hepsy CIIyXOBOM CHTHaJl TOCTYNaeT B CIyXOBBIE IIEHTPHI TOJOBHOro Mosra. CHayana

" uH(pOpMaIMs IOCTUTAET YAUTKOBBIX SAEP MPONOJIrOBaTOrO MO3ra, U3 HUX aKCOHBI UAYT B HIDKHUE XOJIMHKH
YETBEPOXOJIMUS, PACTIOIOKEHHBIE B IPOMEKYTOUYHOM MO3T€e. DTO MOAKOPKOBBIE IIEHTPHI ClTyXa. M3 moakopku
nHpOpPMAIIUS HAaKOHEll MOCTYMAeT B BHICIIMHA IEHTP CIIYXOBOTO aHAIM3aTopa - BHCOYHYIO KOPY OOJBIIMX
MOJTyLIapUH.

Hannerii 1, DroT opran noapasaensercs Ha TPU YacTH - Hapy>KHOE, CPeJHEE U BHYTPEHHEE

OTBET: yxo. 2. bapabanHas mepernonka OTAesSeT HapyKHOe YX0 0T OapabaHHOM MOIOCTH, KOTOPAas
pacroioKeHa BHYTPH BHCOYHOH KOCTH Yepera.
3.BHyTpHu ynuTKa 3amojHeHa KUAKOCTHIO, B 3TOU TOJIOCTH KoJeOaHHs PacpOCTPaHSIIOTCS U
JOCTHUTaIOT PELIENTOPOB CIyXa.
4.Tena 3TUX HEWPOHOB JISKAT B yUACTKe MepeepuaecKoi HEPBHOW CHCTEMBI - CITUPATbHOM
TaHTJINY.
5.CHavana uHpopManus JOCTUraeT YIUTKOBBIX AP CPEAHErO MO3ra, U3 HUX aKCOHBI UAYT B
HWD)KHUE XOJIMHKH YE€TBEPOXOJIMHS, PACIIONIOKEHHbIE B IPOMEXYTOYHOM MO3Te.

Bepnblii [O1cyrcTByer]

OTBET

4
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BOIIPOC 10: 3ANPOC MHOT'OKPATHOTI'O BBOJA MMPONYIMEHHOIO TEKCTA

B oannom 3a0anuu 6am HeobX00UMO NpoaHAIU3UPOBAMb (hpasmeHm meKcma, NOCEAUeHHbL
MemoouKe Uccie008aHull, U HA OCHOBAHUU CEOUX 3HAHUU U UHPOpMAYUU U3 MEKCMma 6bINOTHUMb
3a0anus.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimiee Bpems IIMPOKO MPHUMEHSIETCS B
ouosnorun u memunmue. Knaccuueckast I[P mo3BosisieT momyyuTh OOJBIIOE KOJMYECTBO KOIHUM
uHTepecyrome Hac nociuenoBarensbHocTH JIHK. CrnemuduynocTs maHHON peakmuu 0O0eCTIeUrBAIOT

|HeGonbime mocnenOBaTENBHOCTH HYKIEOTHAOB - mpaiiMepsl. VX MOAOMPAaroT K OGOMM KOHIAM
ammnuuupyemoro yuyactka JJHK takum oGpa3om, 4ToObl MOCIEI0BAaTENBHOCTh TaK HA3bIBAEMOIO
IpSMOTO IpaiiMepa COOTBETCTBOBAJA MOCIEIOBATEIBHOCTH HA 5°-KOHIIE IIeNH, TOT/a Kak oOpaTHBIN
npaiiMep oOpaTHO KOMIUIEMEHTapeH I0CieoBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uHTepecyomuii Hac yuyactok JIHK 3akanumBaercs mnocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHbIil mpaiiMep OyaeT uMeTh mocnemaoBaTenbHOCTh: 5 -TAGCTT-3". Uto0Obl mpaiiMepsl MOTIH



y3HaTh HeoOxoammyro mocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBarT 10
OTIpe/IeNIEHHOM TeMIEepaTyphl - TeMIepaTyphl OTXKUTA MpaiiMepoB. DTa TeMIlepaTypa pacCunuThIBACTCS
myTeM TMpuOaBIeHUs K TeMIepaType IUIaBlIeHUs (TeMIeparypa, OpH KOTOPOW MPOUCXOTUT
pa3beIMHEHUE JBYXIICTIOUCYHOW MoJiekyiasl mpaimepa) 4°C  rpanycoB. JIHK-mommumepasa,
OCYILECTBIIAIONIAs peINIMKALNI0 uHTepecytomero Hac yyactka JIHK, ucnone3yer npaiimep B KauecTse
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe HaHHON peakuuu MOJy4yaeTcsl KOMUs HeoOXOoIuMOi
nocnenoarenpHoct JTHK.

1. Ina toro, yToObl paznuuuth nocienoBarenbHocTd JIHK, MOXXHO HCIONIB30BaTh PECTPUKTA3bl —
(hepMEeHTHI, KOTOpPBIC Y3HAIOT M Pa3pe3aroT CTPOrO OMPeCIICHHBIC TOCIEI0BATEIPHOCTH HYKICOTH OB
B JIHK (tak HaswsiBaeMble caiiThl pectpukimu). Hampumep, pectpukrasza Pfull, y xotopoii caiir
pectpukimu HeceT mocienoBarenbHocth 5 -GCATC|G-3", npu peakimuu ¢ IMOCIeI0BaTeILHOCTHIO
JTHK Oyner paspe3ath ee Ha jBa (parmMeHra, COAEpKallde Ha KOHIAX IOCIEIO0BATEILHOCTH 5 -
GCATC-3 u 5- G -3
B npemnoxkeHHONH MOCIENOBAaTENbHOCTH HYKJIEOTHIOB 3aKOAMpPOBaH mentua auuHo 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOxomaumMo mogo0Oparh mpaiiMepbl I amIuid(QUKaIim
HYKJICOTHJHON IOCIIEIOBATEIbHOCTH, KOJUPYIOIIEH MaHHBI MNEenTHA, HadyhuHas CO CTapT-KOJOHa
(ATG), u conepxamieit cromn-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JODKHBI OBITH
crnenuguIHbl 1 00J1a1aTh TPUMEPHO OJMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmnepatypa TuiaBieHusl paccuuThiBactcs o popmyne: 2(A+T) + 4(G+C), rue OykBBI - 3TO
KOJMYECTBO HYKJICOTHAOB KaXAoro Tuma. Pasmep kaxaoro mpaiimMepa JOKEH COCTaBIATh 15
HYKJICOTHJIOB. 3alUIIUTE B OTBEJACHHOE I0JI€ MOJyYCHHBIE MpaiiMepsl B HAmpaBlieHUH OT 5'- K 3°-
KOHIy B BH/€ I0CJIeI0BATEeJbHOCTH 3arJIaBHbIX JIATHHCKUX OyKB 0e3 mpo0esioB (B TOM 4mHcCjIe
KOHIIEBBIX) U YKOKUTE TEMIIEPATYPY MX TUIABJICHUS.

b

TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATACA AGGCAATCA
ATGTGAATAAATCACTATATGTAC -3’

Orser:

[psimoii mpaiimep: [X]

OOpartHsblit mpaiimep: [Y]

Temnepatypa IIaBjIeHus npsaMoro npaiimepa: [2]°C

TemnepaTypa nuasieHus odparHoro npaiimepa: [K]°C

2. [Tomyuennslil B npeasiaymeit yactu 3aganus [I1P npoaykt BcTpanBaeTcs B miasMHLy JUIsl CHHTE3a
Oenka B OakTepusax. Bam naHbpl mocnenoBaTelIbHOCTH (CalThl PECTPUKINU), MO KOTOPHIM JIBE
pecTpHKTa3bl (3HAOHYKJIEa3bl pecTpUKIUM) crnennpuuno paspeszaor JHK. B orBere ykaxure pazmep
(parMeHTOB, KOTOpbIE IMOJYy4aTcs B pe3yJbTaTe pEaKIUH PECTPUKLNHU, MPOU3BEACHHOW ATHUMH
pecTpUKTa3aMHu JUIs IUIa3MU[bI, COAEpIKalllel BCTaBKy B MPaBWIIbHOM opueHTanuu 1enu. O0o3HaueHMs
K pucyHky: Notl - pectpukrasa, 4ncio, KOTOPO€ YKa3aHO PSIOM - MO3ULUS B Mapax OCHOBaHUM, rie
IIPOUCXOJUT pa3pe3aHue MoCcIe10BaTEIbHOCTH.

CaliTbl pECTPUKIIMU 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
BO3paCcTaHuIO U pa3saeJICHHbIX OIUHOYHBIMH npoﬁeﬂaMn.

Ortset: [M]

BoiOpaHHblil 0TBET:

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

Meroa nmoaumepasHoit nienHoi peakiuu (I1L[P) B HacTosmee BpeMsi MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHH HHTEPECYIOLIEH HAc TMOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKICOTUIOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI OCIEI0BATEIHLHOCTh TaK HA3IBAEMOTO MPSIMOTO Tpa
L[eNH, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEH MOCIEI0BATEIbHO
yuactok JIHK 3akanumBaercs mociemoBarensHOCThIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIM Y3HaThb HEOOXOIUMYIO MOCIIEAOBATENb
OIPE/ICNICHHON TeMIlepaTypbl - TEMIIEpaTypbl OT>KUra IpaiMepoB. DTa TeMIIEpar,
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIEOUYCHH
OCYILECTBISIIOIIAsT PErIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3yibTare JaHHON peaklUy MoIydaeTcs KOnus He0OXOqMMOI 1Mocie10BaTeIbHOCT]
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 NOCIENOBATENBbHOCTH 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 MpaiiMephl B HAMpaBlIeHUH 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, KOTOPBIE MOJydYaTCs B Pe3yJIbTaTe PEaKIIHF



MJIa3MHJIBI, COZIEPIKAIIe BCTAaBKY B MPaBWIBLHOW opueHTanuu menu. O0o3HaYeHHS
PAIOM - MTO3ULIMS B TapaX OCHOBAHUH, TJie MPOUCXOAUT pa3pe3aHue MoCIeI0BATENbE
CalThl pECTPUKIIMU PECTPUKTA3:

SfaNlI 5 - CATA|C-3

Notl -5 - GCGG|CCGC -3

MeCTO BCTaBKN

Notl
Dot 2400
3000 A.H 3000 n.H.
Not!
C
@ npomoTop

OTBeT 3AIIMIIIUTE B OTBCJACHHOC II0JI€E B BHJAC ITOC/JICAOBATCIBHOCTH YHCE)
OAUHOYHBIMHA npoﬁenaMn.
Orser: & 1500 1620

MeTo OLleHKHU IlpaBuJibHBIE OTBETHI AJIsI: X
Cooeporcum ATGACAACCTATCCA
MeTox oneHKH IIpaBuJibHBIE OTBETHI AJIsI: Y
Coodeporcum TCACATTGATTGCCT
MeToa OLEHKH [IpaBU/IbHBIE OTBETHI JJISA: Z
Tounoe coomeemcmeue 42

Metoa ouneHKH IIpaBuibHbIe OTBETHI 1d: K
Tounoe coomseemcmeue 42

Metoa oueHkH [IpaBu/IbHBIE OTBETHI IS M
Tounoe coomeemcmaue 622 938 1500

3
u3 5 0aj10B

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakue n3MeHeHHs MOTYT BO3HUKHYTh B IIOJIy4eHHOH B NpeAbIAyLIeM 3aJaHHH
nociaenosarejbHocTH JJHK u kakoBbl NpUYMHBI NOSIBJIEHUS TAKUX U3MeHeHul? [laiiTe
KPaTKHi O0TBeT.

Hansplii 1. JIHK-TIOMMepa3a MOKET OIMUOaThCs, HO MPOUCXOIUT 3TO KpaifHe pelko, pexe, yem pas B 1000

OTBET: HyKIeoTH0B. OTHAKO YUMTHIBAs, YTO HY>KHas nocienoBarenpbHocTh JJHK ammmuduupyercs ve oauH pas,
CKOpee Bcero, XoTs ObI mapa ommooK OyeT.

2.JTHK MOXKET TMOBPEIAUTH CIydaiiHO MMONABIINI B IPOOUPKY OKUCIUTENb: TaK, HAIIPUMEP, IUTO3WH MOXKET
OBITH OKHCIICH /10 TAMHHA, a TYaHWH--JI0 aJICcHUHA

3. PCCTpI/IKTaBa TOXKE MOXKET OIHI/I6aTBC${, miasMmuga MOXET OBITH nope3aHa npAaMo nocepeanHe
nocjaea0BaTCIIbHOCTH, KOI[I/IpyIOIIIeﬁ Hy)KHBIﬁ HaM IICITUI.



Bepnsrii [OtcyrcTByer]
OTBET

3 u3 5 0a10B

BONIPOC 12: 3ANPOC MHOI'OKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

Brumamenvro npouumaiime npeonodicennvle ppazmenmol MeKCma u paccmompume pUcyuKu, 3amem nepexooume K
BbINOTHEHUIO 3A0AHU.

BAYKHO! B nannoM 3aaHny 0003HaYCHHS I'€HOB AaHbI 3aIJIABHBIMU OYKBAMHU U KYPCHBOM, a UX 0€JIKOBBIX
IPOJYKTOB — NPAMBIM HIPHPTOM.

®parment 1. [Tapazurrueckue pacTeHUs — IKOJIOTHYECKasl TPyIIa OPraHu3MOB, MTPUCITIOCOONBIIIUXCS
oJIyuaTb HCOGXO[[I/IMBIG HCOPraHNM4YCCKUC MW OPraHUYCCKHUC BCHICCTBA OT CBOUX XO35C€B - JPYTIHUX
pacTeHudd wiM TpuOOB. Mukomapasutu3M (T.e. MapasuTH3M Ha Tpubax) IMIMPOKO PACIPOCTPAHEH Yy
ramMeTo()uTOB MHOTHX CHOPOBBIX PACTEHHUH, HO HEPEIKO BCTpeuaeTcs M cpear IBeTKoBBIX. C apyroi
CTOPOHBI ITapa3vuThbl BLICIIHUX paCTeHI/Iﬁ HU3BCCTHBI TOJIBKO CpCan CCMCHHBLIX. Hpouecc IIOIJI0OIICHMU A
MUTATCIIBHBIX BCHICCTB Y MHOI'MX MAPASUTUUCCKHUX NBECTKOBBIX OCYHICCTBIIACTCA IIPHU IMMOMOLIIN 0co00ro
OopraHa - rayCToOpuH. Hpnqu Y MHKOIIApa3nuTOB I'ayCTOpUH HE (I)OpMI/Ip}IIOTCSI, a Y CAUHCTBCHHOI'O
Ipe/ICTAaBUTENIS TApa3UTUYCCKUX XBOMHBIX - Parasitaxus usta - oopa3syercst crieriuuieckuii KOHTaKT ¢
TpaxXCuJaaMu XO03s1Ha, KOTOpBIfI OAHO3HA4YHO Ha3BaTb FaYCTOpPIeﬁ HCJIb34.

JInst yCHemrHoW peann3anuy JKU3HEHHOTO IHMKIIA MapasuTHYECKHM PACTEHHSIM HEOO0XOAWMO HalTh
CBOCTO XO034HMHA U YCTAHOBUTH C HUM KOHTAKT. Ha PUCYHKEC 1 mokazan IIPOPOCTOK INOBUJIMKH (CUSCUta
Sp.), pacTyuiii B HapaBJICHUH CBOCTO MOTCHIIMAIBHOTO XO3SHMHA, OPHEHTUPOM IS YETO SIBJISIOTCS
BBIJIETISIEMbIE XO3SIMHOM BeliecTBa - TepreHbl (A-B). BykBoii I' o003HaueHO Ipyroe «xo3sicCKOe»
COEJMHEHHE — CTPUrOJIaKTOH. BemiecTBa M3 3TOM Ipynmbl OOBIYHO OTBEYAIOT 3a IMPOLIECCH pOCTa
PaCTCHUA-XO034MHA H (bOpMI/IpOBaHI/IC UM MHUKOPH3BI. O)IHEIKO CTPUTOJIAKTOHBI XO35MHa CJIyKaT
CTUMYJIOM JUIsSl NIPOpPACcTaHMsi CEMsIH Mapa3uTHYECKOTo IBETKOBOro pactenus 3apasuxu (Orobanche
Sp) Baxno OTMCTHUTB, UYTO CTCIICHDb CHeI_[I/I(pI/ILIHOCTI/I B OTHOLICHUH XO035CB Yy PA3HbBIX BUJ0B paCTeHHﬁ'
nmapasuToB HCOJHMHAKOBA, HAIIPUMCP, MOBWIHMKA OTIMYACTCA MIHPOKHM KPYIrOM XO3sC€B, TOrJa Kak
MHKOmMapasut mnoabenbHuk (Monotropa hypopitys, cem. BepeckoBbie) mpuypoueH K TpHOam-
| cumOunonTam enw.
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Pucynox 1. [IpopacTanue ceMsH ¥ yCTaHOBJIEHHE IEPBUYHOTO KOHTAKTA C XO3IUHOM {3} Y MOBHIMKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YCHBI BBIJICTSCMbIC XO35MHOM BEIIECTBA, KOTOPHIC Mapa3uT
UCIIOJNIB3YeT B Ka4eCTBe CUTHANA. A - B-¢pemnanapeH, b - B-mupuen, B - a-nunen, ' — ctpuronakToH.
[TosicHeHus - B TEKCTE



®parmenr 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANOB B )KU3HU PACTCHUA-TIAPA3UTA - 00pa30BaHNE KOHTAKTA C XO3SIMHOM.
PaccmoTtpum, Kak 3TO MPOUCXOIUT, Ha IPUMEPE MOBUIIMKU U €€ BO3MOXHOI'O X035IMHA — KPalHBbI.
CHayasna mapasuT 3aKpy4rBaeTCst BOKPYT CTeOIs X03siMHA. 3aTeM HaunHAeTCs (DOpMHUPOBAHHE
rayCTOpHUH, YTO UHIYLUPYETCS CBETOM CHHETO U JalbHEro KpacHoro crekrpa. Ha mepBom srare
o0pasyercst aAre3UBHBIN AUCK (PUCYHOK 2, A), CIyKaluil Ui MPUKPEIUICHUS 1apa3uTa K X03IuHy.
Baxxnoe 3HaueHue Npu ’TOM UMEIOT 0COObIE Y/UIMHEHHBIE KIETKH, KOTOphIe (DOPMUPYIOTCS U3
MOBEPXHOCTHOTO CJIOS, PACIIOJIOKEHHBIE HA KOHYMKAX rayCTOPHH Mapa3uTa — IMOMCKOBBIE «TU(DBI»,
BBIJICIISIONINE TEKTUHOBBIN “lieMeHT” (1111), MeKTHH MeTuirpancdepassl (PMES) u
apabunoranakranonbie Oenku (AGPS). Crernanbabie AGPS (attAGPS) CHHTE3UPYIOTCS XO35IMHOM,
aKTUBALlMs UX SKCIIPECCUH UHIyLUpYyeTcs napa3uToM. Ha cnenyromem srane «rudb» pactyT,
pa3aBHras KIETKU X035MHA B MOMCKAX MPOBOISIIIECH CUCTEMBI, TayCTOPHUsI IPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy ciocoOCTBYET BBIICIICHHUE MTAPA3UTOM CIIEHUPUISCKUX (EPMEHTOB, MOIU(PHUITUPYIOIIUX
KJICTOYHBIC CTCHKU XO35IMHA, HAIIPUMEp, KCHIIOTIIIOKaH-9HI0TPAHCTIIIOKO3MIIasbl/ruaponassl (XTH).
Ha pucynke 2 (C) npeacTaBiieH cielyrolIMii 3Tam, U MoKa3aHa IKCIPEecCrs FeHOB, CBA3aHHbIX C
mQepeHIIMPOBKON MPOBOISIINX HIEMEHTOB KCHIIEMBI U (PI103MBI (HOPMUPYIOIIEHCS TayCTOPHH.
[TouckoBsie «rudbl», BCTYyIAask B KOHTAKT C MPOBOIAIICH CUCTEMOM X0351MHA, HAYMHAIOT MPEeBPaIIaThCs
B KJICTKH MTPOBOISAIINX TKaHel napasuta. Knerku raycropun sxcnpeccupyrot ren CLE41, mpoaykT
koToporo aktuBupyeT WOX4 u nogaepxuBaet sxkcrpeccuto GSK3, 4To crnocoOCTByeT COXPaHEHUIO
KJIETOK MPE/IIECTBEHHUKOB MPOBOISIINX AJIEMEHTOB B HeAU(PPEepEeHIIMPOBAHHOM COCTOSIHUH.
Cumxenne ypoBHs skcripeccun CLE41, npuBoaut k Havany skcnpeccun BES1, unaynupytomero
Qg epeHIMPOBKY JIEMEHTOB KCHIJIEMBI TTapa3uTa. ITOT MPOIIECC CIIOCOOCTBYET HKCIPECCHH

rera TED7, xapakTepHOro Ui pa3BUBAIOIINUXCS JIEMEHTOB KCUIIEMbl. B KOHEYHOM UTOTE KIETOUYHAS
CTCHKA KJICTKHU TU(BI CHIIbHO HCTOHYASTCS, B HEW MOSBIISIFOTCS Tiepdopanuu, U 00pa3yeTcss CKBO3ZHOE
COEIMHEHHE C JIIEMEHTaMU KCUJIeMbl X03siuHa. Pa3BuTHe 31eMeHTOB (1o3Mbl BUAOCTICU(DUYECKUI
nporecc.

B C

Pucynok 2. ®opmupoBanue raycropuu noBminkn. A. Obpa3zoBanue aare3uBHoro aucka. b. Cekpenus
(hepMEeHTOB, yUaCTBYIOIIUX B MEPECTPONKE KIETOUYHBIX CTeHOK. C. DKCIpeccus TeHOB, CBSI3aHHAS C
nuddepeHmanuend IeMEHTOB MPOBOIAIICH CUCTEMBI. T - MPEIIISCTBEHHHUK U 311 - 3pEJIbIi
MIPOBOSAIINM d7IeMeHT KeuieMbl. [losicaenus - B Tekcte. Ha manHOM pucyHke 1 o003HavaeT
aKTUBAIIMIO DJIEMEHTA, a T - HHTHOWPOBaHHUE.

B kastcoom u3 npueedénnvix nusice 3adanuii evioepume BCE npasunvuvie eapuanmot omeema. Kascowviit omeem
3anuwiume 6 CREeYUAILHO OMEEOCHHOE NOJie 8 6U0e NOCIe008aAMENbHOCHU OYKE 8 andasumnom nopsaoke 6e3 3HaKoe
npenunanus u npooenos (pezucmp He 6ax);cen).



1. IpounTaiite ¢pparmenT 1 u BoIOepHTE BepHbIE YTBEP:KICHHUS.

a. Jlnist HopMasbHOM JKU3HEESTeIbHOCTH BCEM PACTEHUSIM-TIapa3uTaM HEOOX0IMMO TECHOE B3aUMOCHCTBUE C XO3SIMHOM
b. Bce mapasutndeckue MBETKOBBIE PaCTEHUS 00Pa3yIOT rayCTOpUN

c¢. l'ameToduThl HEKOTOPHIX MOXOBHIHBIX PACTCHHUI MAPAZUTUPYIOT HA TPUOAx

d. [MTapa3urryeckre pacTeHUs] BCTPEUAIOTCS CPEIU TOJIOCEMEHHBIX

Ortser: [K]

2. lIpounTaiiTe (pparment 1, paccMOTpHUTE PHCYHOK 1 1 BHIGEPHTE BEPHbIE YTBEPKICHHUS.

a. Cpei CUTHANBHBIX MOJIEKYJT, HCTIOJIB3YEMBIX MAPA3UTHYECKUMHU PACTEHHAMH, IPUCYTCTBYIOT UKINYECKHE COETNHEHNS
b. CTpHUroIaKTOHBI HMEIOT OMPAHUYEHHBIH PaIyC PACIPOCTPAHEHHUS, TIOITOMY CEMEHA 3apasuXy MPOPACTAIOT TOJILKO TPH
OYEHb TECHOM KOHTAKTE ¢ KOPHEM XO3SUHA

¢. CurHanbHbIe TEPIIEHBI, Ha KOTOPBIE PEATUPYIOT TIAPA3UTHI, BBIAEIAIOTCS B OCHOBHOM OpTraHaMHM ITOGErOBOM CHCTEMBI
XO35MHA

d. CemeHa napasuTHYECKUX PACTEHUH MPOPACTAIOT TOJIBKO IIPY HAJMYUK HETMOCPEACTBEHHOTO KOHTAKTA ¢ TKAHAMU
XO35MHA

Ortser: [M]

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

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

b. Kitetku, npeBpamiaroniiecs: B HOUCKOBBIE ' ]bI, 00pa3yloTcs U3 IapeHXUMbI

c. [IpoHNKHOBEHHIO TayCTOPUH CIIOCOOCTBYET pa3MsTYeHUE KIETOYHBIX CTCHOK XO3sMHA I0J1 IeiicTBHEM (epMEHTOB,
BbIpa0aThIBAEMbIX KJIIETKAMHU CaMOT'0 X035MHa IPH UX CTUMYJIMPOBAHUH NAPa3uTOM

d. Anre3un napasura criocoOCTBYIOT Kak XMMHUUYECKHE, TaK U (PU3NUECKHe PaKTOPbI

Ortger: [n]

4. Onupasicr Ha HH(OPMALHIO, TPUBEIEHHYI0 BO ¢pparMeHTe 2 H Ha PUCYHKe 2, BbIOepHuTe MPaBHIbHBIE
YTBep:KkIeHHUsl, XapaKTepu3yloliie npoiecc 00pa3oBaHus NPOBOJAIINX TKAaHel nmapa3sura:

a. Camxenue ypoBHs s3kcnpeccun GSK3 npuBoaut k cuntezy BES1

b. Korna camxaercst ypoeHb skcnpeccun WOX4, HaunHaeTcs nponecc AudhepeHINpOBKH MPOBOASAIINX 3JIEMEHTOB
c. AGPs HakamInMBarOTCs B KJICTOYHBIX CTEHKaX KaK MOBMJIMKH, TaK U KPAIUBbI

d. C nauanom mudQepeHIIMPOBKH MPOBOAININX KCUIEMBbI, ypOoBeHb 3kcnpeccud TED7 noBsiaercs

Ortser: [p]

5. Hcnonb3yst HH(OpMaNuio, IPUBEICHHYI0 B TEKCTOBBIX ()parMeHTax M Ha PUCYHKAX, a Tak:xke Bamu 3Hanus,
BbI0epHTE BepHbIE YTBEeP:KACHUS:

a. @epmenTsl, Takue kak X TH, crmocoOcTBYIOT epecTpoiike KIIeTOYHON CTEHKU XO35HHA

b. Cuscuta - cte6eBoii 00nHraTHbII MapasuT

c. TpaHcnopT BOABI MEXAY Mapa3uTOM U XO3IHHOM OCYILECTBIISIETCS TOJIBKO 10 MEPTBBIM KJIETKAM, a aCCUMUIISATOB - 10
KHUBBIM

d. JInmaiHuKY, pacTylire Ha KOpe AEpPEBLEB, ABISIOTCS apasuTaMy

Ortser: [X]

BoiOpaHHblii 0TBET: Brumamenvno npouumaiime npeonodicennvle Gpazmenmsl mekcma u paccmompume pUcyHKu, 3amem
BAKHO! B nannom 3aganum 0003HaYeHHsI TeHOB JaHbI 3arJIaBHBIMU OyKBaAaMHU U KYPCUBOM, a
®parment 1. Ilapasutuyeckue pacTeHHs — DSKOJOTMYECKass TIpylmna opra

HEOpraHMYEeCKHe U OPTaHWYECKHE BEIECTBA OT CBOMX XO35€B - IPYTUX PACTCHHH U
HMIMPOKO PACHPOCTPAHEH y TaMeTO(UTOB MHOTHX CIIOPOBBIX PACTCHHI, HO HEpel
napasuThl BBICIIMX PACTCHHUI W3BECTHBI TOJIBKO Cpelu CeMeHHBIX. [Ipomecc moric
[[BETKOBBIX OCYIIECTBISIETCS TPH MOMOIIM 0CO0Oro opraHa - rayctopud. IIpudy
SIMHCTBEHHOTO MPECTABUTEIS MMapa3UTUUECKUX XBOIHBIX - Parasitaxus usta - oog
KOTOPBII OJJHO3HAYHO Ha3BaTh TayCTOPUEN HENb3S.

JIisl yCTICIIHO#M peanu3alii JKH3HEHHOTO IHKIA MMapa3sUTUYCeCKHM PACTCHHUSM Hi
koHTakT. Ha pucynke 1 mokasan mpopocrok mnoBwimku (Cuscuta sp.), pacty
OPUEHTUPOM JIJIsI YETO SIBISIFOTCSI BBIICISIEMbIE XO3SMHOM BeIIecTBa - TepreHbl (A-E
— CTPUTOJakTOH. BerecTBa W3 3TO# Ipymmbl OOBIYHO OTBEYAIOT 33 MPOIECCHI P
OIHAKO CTPHUTONAKTOHBI XO3SMHA CIYKAT CTUMYJIOM JUIS TIPOPACTaHHs CEMSIH map.
Sp.). BaxHO OTMETHTH, YTO CTETEHb CHEHU(PUIHOCTH B OTHOIICHHH XO3S€B y pa3]
MOBUIIMKA OTIIMYACTCS IIMPOKUM KPYTOM XO035I€B, TOT/Ia KaK MHKOMAPA3UT MOAbEIbE
rpubamM-cUMOMOHTAM €.



Pucynox 1. IIpopactanue cemsiH U yCTAaHOBJIEHUE EPBUYHOTO KOHTAKTA C XO3STMHOM
0003HaYEHBI BBIJIEISIEMbIE XO3IMHOM BEIIECTBA, KOTOPBIE Mapa3UT UCIIONIb3YET B Kat
nuHeH, [ — crpuronaktoH. [losgcHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANOB B )KU3HU PAaCTCHHUsA-TIApa3uTa - 00pa30BaHHE KOHTAKTA
IIpUMepe MOBUIIMKH U €€ BO3MOXKHOTO X035MHa — KpanuBbl. CHauana napasur 3aKkpy"
(hopMHpOBaHKE TAyCTOPUH, YTO HHIYIIUPYETCS CBETOM CHHETO M JAJIbHETO KPACHOT
(pucyHoKk 2, A), crykauuil Asl IpUKpEIUICHHs apa3uTa K Xo3auHy. BasxkHoe 3Haue
KOTOpBIE (POPMUPYIOTCS U3 TIOBEPXHOCTHOTO CJIOS, PACIIOJI0KEHHBIE HA KOHYHMKAX Ta
MEKTUHOBBIH “neMent” (I11), neKTHH MeTraTpancdepassl (PMES) u apabunoranakr:
CHHTE3HUPYIOTCS XO35MHOM, aKTUBAIUS UX SKCIIPECCUN HHIYITUPYETCS Tapa3uToM. H
XO035IMHA B MOMCKaX MPOBOSIIEH CUCTEMBI, FayCTOPHsI IPOHUKAET BHYTPh (PHUCYHOK
cienu(puIeckux GepMeHTOB, MOITUPUITPYIONINX KIETOYHBIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynke 2 (C) nmpeacTaBiieH cleIyroIui 3Tal, U T0Ka3aHa YKCIPECCHS 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 Heau( depeHIrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHS 3kcrpeccuu CLE4L, npr
T PepeHIIMPOBKY 2JIEMEHTOB KCHIIEMBbI ITapa3uTa. ITOT MPOLIECC CIIOCOOCTBYET IK(
AJIEMEHTOB KCHJIEMBI. B KOHEYHOM HTOTE KJIETOYHAs CTEHKA KJIETKU TU(BI CHITBHO Ui

CKBO3HO€ COCIUHEHHUE C PJIEMEHTAaMH KCHJIEMBbI X0351Ha. Pa3BuTHE 3JIEMEHTOB (I)J'IOB
A B Cc
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Pucynok 2. ®opmupoBanHue rayctopuy MoBWIMKH. A. OOpa3oBaHue aIre3UBHOTO JIF



MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLeHKH

Tounoe coomsemcmeue

MeTo OLIeHKH

MepeCTPOrKe KIETOUHBIX cTeHOK. C. DKcnpeccus TeHOB, CBsa3aHHas ¢ AuddepeHnna
MPEIECTBEHHUK U 311 - 3PEJIbIA MPOBOIALINMI 3JIEMEHT KCuiieMbl. [losicHeHus - B Tel
JJIEMEHTa, a | - HHTHOUPOBaHHUE.

B kascoom u3 npueedénnvix nusxnce 3aoanuit evioepume BCE npasunvnsie éapuanmeot omeema. K
nocnedosamenvHocmu 0yKe é anghagumnom nopaoke 6e3 3HAKO8 NPENUHAHUA U RPODHeN06 (peuch

1. IlpounTtaiite pparMeHT 1 1 BoIGEPUTE BEPHbIE YTBEPKICHHUS.

a. Jis HopManbHOH JKM3HEeITebHOCTH BCEM PaCTeHUSIM-TIapa3uTaM He0OX0AUMO TECHOE B3aHMOIC
b. Bce mapasuTrueckue IBETKOBBIE pacTeHHs 00pa3yIoT rayCTOPUH

c. l'ameTouThl HEKOTOPHIX MOXOBUIHBIX PACTEHUI MApa3UTHPYIOT Ha rpubdax

d. [TapasuTHdeckue pacTeHUs] BCTPEUAIOTCSl CPEIU TOJIOCEMEHHBIX

Ortser: @ ad

2. IIpouuraiite ¢pparment 1, paccMoTpuTe pUcyHOK 1 M BbIOepHTE BepHbIE YTBeP:KIeHHUS.

a. Cpeny CUTHAIBHBIX MOJIEKYJI, HCTIONb3yEMbIX MTAPa3UTHIECKUMH PACTEHUSIMHU, IPUCYTCTBYIOT LIUK!
b. CTpuronakToHsl UMEIOT OTPAaHUYCHHBIA pPafnyC PaclpOCTPaHEHHUs, IO3TOMY CEMEHA 3apa3nuXu MpPC
c. CurHanbHbIE TEPIICHBI, HA KOTOPBIE PEArnpyIOT Mapa3uThl, BHIICIAIOTCA B OCHOBHOM OpPTraHaMH MOl
d. CemeHa mapa3uTHUECKUX PACTCHUH MPOPACTAIOT TOJIBKO P HAMYUH HETIOCPEICTBEHHOTO KOHTA!
Otser: & ac

3. IIpouuraiite ¢pparMeHT 2 U BHIGEPUTE BEPHbIE YTBEPIKACHM:

a. B obecnieueHnn npuKpeIvieHns: y4acTBYIOT ()epMEHTHI, BBIPA0aThIBAEMbIE KIIETKAMHU aJIr€3UOHHOTC
b. Kitetku, npeBpaiaroniyecs: B HOUCKOBBIE I'H]bI, 00pa3yoTcs 13 NapeHX MBI

c. [IpOHNKHOBEHHIO TayCTOPHH CIIOCOOCTBYET pa3MsTr4€HHE KIETOUYHBIX CTEHOK XO35MHA MO ICHCTBI
CTUMYJIMPOBAHUH Mapa3suTOM

d. Anresun napasura crocoOCTBYIOT KaK XHMHUYECKHE, TaK U PU3HIECKUE (HaKTOPEI

Ortser: " ad

4. Onupasicb Ha HH(OPMALHIO, NPUBEJAEHHYIO BO ¢pparMeHTe 2 M HA PUCYHKe 2, BLIGEpUTE Mpat
NMPOBOAAIIMX TKAHEH Mapa3uTa:

a. CHmxeHue ypoBHs akcnipeccur GSK3 nmpusoaut x cuntesy BESI

b. Korna cHmxkaercst ypoBeHb akcnipeccun WOX4, HaunHaeTcs nporecc quddepeHInpoBKY TPOBO/IS
c. AGPs HakarmMBaroTcsi B KJIETOYHBIX CTEHKAX KaK MOBUIIMKH, TaK U KPaIUBbI

d. C rauasnoM audQepeHIIMpoBKY POBOSIINX KCHIEMBI, YpoBeHb dkcnpeccun TED7 noBblmaercst
Ortser: "' abcd

5. Mcnogip3yst HH(OPMAIUIO, TPUBEAEHHYI0 B TEKCTOBBIX ()parMeHTaX H HA PHCYHKAX, a TAKIKe
a. ®epmenTsl, Takue kak X TH, ciocoOCTBYIOT mepecTpoiike KIETOYHOH CTEHKH XO35IMHA

b. Cuscuta - crebieBoit 06MHraTHBI MapasutT

c. TpaHCHIOPT BOJIBI MEXY MApa3UTOM M XO3IMHOM OCYIIECTBISAETCA TOIBKO MO0 MEPTBBIM KJIETKAM, a
d. JInmaiiHuky, pactyniue Ha KOpe JIepPeBbEB, SBISIOTCS Tapa3uTaMu

Orger: " ab

IIpaBuabHbIe OTBETHI 11 : K

acd

”|)ﬂBlUll)lll)l(} OTBETHI JId: M

abc

np‘dBllﬂhtht‘ OTBETHI AJIsA: I

ad

np‘dBllﬂhtht‘ OTBETHI IJIsI: P

abcd

I'lpamuu,m,lc OTBETHI JIsfA: X



Tounoe coomsemcmsue ab

6 n3 10 6an10B

BOIIPOC 13: 3AHNPOC MHOTOKPATHOI'O BBOJA NPOINYIMEHHOI'O TEKCTA

=

VY cymuaThIX rpu0OB (aCKOMHIIETOB) BCE CIIOPBI, 00pas3yrolecs B pe3ynbTaTe Meio3a U3 OHOM 1 Toi
’Ke JUIUIOUTHOM KIIETKH, OCTal0TCs B 0011el 00010uke — cymKe. IIpu 3ToM cTpoeHre CyMOK Y pa3HbIX
acKoMuILeTOB pazHoe. Y Neurospora crassa Bce Cropbl B CYMKE pacIojI0XkKeHbl B O/IHY JHHHIO, B
CTPOrOM COOTBETCTBUU C MOPSIIKOM pacxoskaenus xpomatu (I-e u ll-e nenenue meitoza
OPHEHTUPOBAHBI y 3TOr0 rpuda oanHakoBo). Kpome Toro, kaxkaas criopa IeIUTCs OJUH pa3 MUTO30M B
TOM e opueHTaunu. Kak OyayT BRITIAIETh CYyMKH, €CITM HCXOHBIN TUTUION]T OBUT T€TEPO3UTOTOM

b.b,? IMpeanonoxum, uro annens D, obecneunsaer popMupoBanue TIaNKOI KIETOUHOH CTEHKH, a

annens D, — munoparoii. 3anonHuTe TabMMIly. B 0TBETaX MCTIONB3YiiTe ClIeayIOIIME 0603HAYEHHUS:
rJajiKast KIeTo4YHas cTeHka — G, munosaras kieroyHas creHka — R. DeHOTUIbI pa3HbIX CIIOp HE
pasnensiTe npobenamu WM 3Hakamu npenuHanus (mpumep: RG). B mocnennem 3aganuu 3anummre
BapHUaHThl PACIOJIOKEHUS KIETOK B CYMKE, HE pa3/ieNisis ux npodesamu, a caMu CyMKH OTAEIHUTE APYT
OT JJpyra OJIMHOYHBIM MPOOETIOM.

KonnyecTBo KJIETOK B CyMKe [K]
[TnonaHOCTh KA a0 U3 HUX (N WK 2N) [1]
Cpenu HUX: KOJIMYECTBO KJICTOK, HECYIUX [m]
annens D,
KOJIMYECTBO KJIETOK, HECYIIHX [n]
annens D,
BhInuiimTe pactonokeHne KIeTOK B CYMKE, €CITH KpaifHsis mpaBast KJIeTKa riiaKast [9]
W3BECTHO, YTO:
KpaiHsist paBast KiieTka mmmosatast | [h]
Beimumure Bce BO3MOXKHBIC BapHaHThI CYMOK, €CIIM B OJHOW W3 xpoMatua B ucxonHoit | [f]
JUTTONAHOH KIeTke mpousonuia Mytarus b, — b,

Briopannublii oTBeT: VY cymuatbIx rpu0oB (aCKOMHULIETOB) BCE CIIOPBI, 00pa3yroliuecs B pe3ysibTaTe Mei
ob1eit 06o104ke — cymke. [Ipr 3TOM CTpoeHHe CyMOK y pa3HbIX aCKOMMIIETOB pa3]
PACIIOJIOKCHEI B OJHY JIMHUIO, B CTPOI'OM COOTBETCTBUHU C TOPAAKOM PACXOXKACHUA
3TOTO rprda OArHaKoBO). KpoMe Toro, Kaxkaas criopa IeIuTcs OJUH Pa3 MUTO30M 1
VICXOJIHBIH TUIIION T 6611 reTeposuroToii 0:0,? Ipeanonoxim, uro amrens D, o6ecy

annens D, — mumosaroii. 3anonauTe TabnMIy. B 0TBETAX HCMIONMB3YITE ClIETYFOIITHE
KJIeTOuHas cTeHKa — R. @eHOTUIBI pa3HbIX CIIOP HE pa3AesaiTe npodeaamMu Ui 3H
3aIUIIATE BAPUAHTHI PACIIONIOKEHUS KJIETOK B CyMKe, He pa3zesisis UX npodesamH,
poGesIom.

KonnuecTBo KJIETOK B CyMKe

[TonaHOCTh KaXK0# U3 HUX (N wim 2N)

Cpe,I[I/I HUX: KOJINYCCTBO KIICTOK,
aJlJICIIb b1

KOJINYCCTBO KIICTOK,
aJlJICIIb bz

Brimuiute PAaCIIOJIOKCHHUEC KIICTOK B CYMKE, €CJIN KpaﬁHHH IpaBas KJICT




MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmsue

Tounoe coomsemcmsue

MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomeemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomeemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomeemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmsue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

HW3BECTHO, YTO:

KpalHsis IIpaBasi Kie'

BBIMHUIIATE BCE BO3MOXKHBIC BAPHAHTBI CYMOK, €CIM B OJHOM M3 XPOMATH
JUIUIONTHOM KJIeTKe por3onnia myTamus D, — 0,

IIpaBuabHbIe 0TBETHI 1S K

8

np‘dBlUll)lll)lC oTBeThI JJsi: |

1n
n

npﬂBllﬂLIlLlC OTBETHI 1JIs1: In

4

I'lpamuumme OTBETHI AJIsI: I

4

Hpamuu,m,lc OTBETHI NJIsl: g

RRRRGGGG

IIpaBuibHbIE OTBETHI AJs1: h

GGGGRRRR

np‘dBllththt‘ OTBETHBI AJIsA: f

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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BONIPOC 14: SCCE

Hatime paszeepHymbili omeem. Ucnonb3ylime Ornsi omeema cneyuasbHO omeedeHHOoe rnore.
B coBpeMeHHol GMOTEXHONOMMYECKON MPOMbILLIIEHHOCTU MPUMEHSIIOT pasnuyHble CUCTEMbl Ans
Mony4YeHns LeneBoro pekoMbuHaHTHoro 6enka, UCMonb3yeMoro B M3roTOBIEHUN NEeKapCTBEHHbIX
npenapaTtoB. OQHOM M3 TakUX CUCTEM SIBNSIETCS KynbTypa KNeTOK KATANCKOro xomsiyka. OnuwimnTe
NMpouecc MOMyYeHUst KNEeTOYHOW CUCTEMbl ANsi CMHTe3a pPekoMOWHaHTHOro OGenka Ha OcHOBe

KynbTypbl KNEeTOK 3TOro XMBOTHOIO. OueHnTe, KaknmMm JOCTOMHCTBaAMM M HegocTaTkammu obnagaet
AaHHada cucrtema.

JlaHHBI OTBET:

JlocTomHcTBAa:

Henocratku:

Bepmneriii otBer  [OTCyTCTBYET]

I 0
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BONIPOC 15: 3CCE

IIpeacrapiennsie poTorpadumn WLTHCTPUPYIOT UCNOJIL30BAHNE PA3JIHYHBIX TEXHOJOTHI U METOTUK

JJISl H3yYeHNsl CTPOCHHUS PENPOAYKTHBHBIX OPTraHOB PacTeHHusl. BbINoJHUTe 3a1aHNs, 3alIMCAB OTBEThI
B CIIElIAJILHO OTBeAEHHOE MOJIe.

1. YcranoBuTe COOTBETCTBHE MeKY oTorpadusiMu, yBeTnIUTEIHLHBIMA PUOOPAMHU U METOTUKAMH,



KOTOpPbIE HCIOJIb30BAINCH MPH MOJTYYeHUH TaAHHBIX N300pakeHnii. 3aNNIIATe Kajka0e MOJTyYeHHOe
COOTBETCTBHE B MoJie AJsl 0TBeTa B BuIe X - Y - Z, rae X - 0ykBeHHOe 0003HaUYeHne H300paKkeHus, Y -
HOMep npudopa (apadckasi uugpa), Z - Homep MeToauku (pumckas nuppa). BHUMAHUE! Onun u3
NpuOOPOB U OIHA U3 METOIMK — JIMIIHHE!

YBenuuuTenbHbIC TPUOOPHI: Hcnonbzyemble METOIMKY:

1. ITpocBeUNBAFOIIHIA AICKTPOHHBII I. OxpammBanne (IyOpeceHTHBIM KpacuTeleM
MUKPOCKOIT

2. CBeTOBOI MUKPOCKOIT 1. Hanpinenue 3050Ta (XpoMa, najiaaus...) Ha

TTOBEPXHOCTH 00BEKTA

3. Cxanupyrommii snexktponnsiid Mukpockon | I1. O6paboTka npenapaTta KpacuTesieM, OKpaIIMBaIOIIUM
XpOMaTHH
4. ®nyopeceHTHBIN (KOHPOKAITHHBIN) IV. Ucnonp30Banre KOHTPACTUPOBAHUS 0€3 OKPACKH

CBETOBOM MHKPOCKOIT

5. CrepeockonmuecKnii MEKPOCKOTT V. HccnenoBaHue XUBBIX MAKPOOOHEKTOB
(buHOKYIISI)

V1. U3roToBienue ynbTpaTOHKUX CPe30B oOpasiia,
3aKJIFOYCHHOTO B AITOKCUIHYIO CMOITY

2. K xakomy oT€e1y OTHOCATCS pacTeHusl, 00pa3yiomme CTpYKTYphl, NpUBeIeHHbIe HA N300paskeHUusX?
Ilo xakuM Npu3HaKaM, BUAMMBIM Ha (oTorpadusix, Bel 310 ycTanoBuan?

3. Ha pucynke B n3o0pa:keHa reHepaTuBHasi CTPYKTYPa, XapaKTepHasi /I MpeICTABUTE el 0JHOTO U3
OT/IeJIOB BBICIIMX PACTEHHUI1, HEMOCPEACTBEHHO YYACTBYIOIIAS B OIIOAOTBOPeHuH. Onumure
NPUHOMNIHAIBbHbIE 0CO0€HHOCTH TAKOI0 CIoco0a ONJI0I0TBOPEHUs], ePeYHCINTe Bce TeHepaTHBHbIE
CTPYKTYPbI, IPHHAMAOIIME YYACTHE B 3TOM IIpoIecce, a TAKIKe Te CTPYKTYPbl, KOTOpbIe 00pa3yloTcst
W3 HUX 10CJIe OII0A0TBOPEHMSI.

Jannbiii  3ananue 1:
OTBET:
a-3-11
6-2-111
B-1-VI
r-5-1V
n-3-V
Bananue 2:
[Mokperrocemennrie. CTpykTypa Ha dororpanmu J| moxoxa Ha mioj. b--Ha chopmupoBapireecs u3
JKEHCKOT'0 FaMeTOCbI/ITa HEOIUIOAOTBOPEHHOEC CEMHA. BI/UIHI)I IMMOJIAPHBIC TEJIb1IA. B noxoxe Ha MIPAKTUYCCKU
chopmupoBaHHOE CEMS C SHIOCTIEPMOM, 3aPOJILIIIEM U CEMEHHOM KOXKYPOH.

3amanue 3:

JIBOiiHOE OIIJIOJOTBOPEHME: OAMH CIIEPMUI OIUIOAOTBOPAET AP0, KOTOPOE BIOJIEACTBUU CTAHET
3apOoAbIIIOM, BTOpOI\/’I == JUIUIOUIHOEC AP0, KOTOPOE CTAHET TPUILTIOMTHBIM SHAOCIIEPMOM.

CprKTprI, MNPUHUMAIONINEC YYaCTHUE B IPOLECCE: MbIIbLICBAsA pr61<a, PBUIBLIC IIECTHKA,

CTpyKTypBl, KOTOpBIE 00PA3YIOTCS MOCIIE OIUIOIOTBOPEHUS: CeMsI MITH ceMeHa (C 9HJ0CIIEPMOM, 3apO/IbIIIeM
(ceMsI0IIsIMU MITH CeMSI10JIeH ), CEMEHHOM KOKYpO), TIJI0/1, KOTOPBIH 00pa3yeTcst 13 OOKOBOI CTEHKH



3aBs3M, U, MHOTJA, U3 IPYTUX CTPYKTYP LBCTKA.

Bepnblii [OtcyrcTByer]
OTBET

4
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BOIPOC 16: 3AMNPOC ®AMUJA

YBakaeMbIil y4acTHHK!

JUi1st CBOETO CIIOKOMCTBHS BB MOKETE COXPAHUTE OTBETHI B JOKYMEHT word:
1. CxomupyiiTe oTBETHI B (haiin word;

2. He 3a0ynpTe yka3aTh OJIOK 3aJaHUS K HOMEP BOIIPOCa;

3. JIns coxpanenus Haxmure "@aiin" - Coxpanuth kak - Kommnstotep - O630p - Pabouwuii cTon - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "0l11234567" - Briopars popmar PDF.

m HU B KOEM CIIYYAE HE YKA3BIBATH B HASBAHMU JOKYMEHTA NJI1 B CAMOM JIOKYMEHTE ®H1O!
OTBET IIPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pekomeHyeM mpoayOosupoBaTh (aiii B 4aT MpoKTOpY.

Hannerit oteet: [Hudero He maHo]



