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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
Erumnerckue MoperuiaBaTels Iocie MyTenIecTBU BOKPYT AQPUKaHCKOTO KOHTHHEHTA MOTJIM IIPUBE3TH B OAAPOK
cBoeMy (hapaoHy

JlanHbie OTBETHI: 'l b,

Meuiku ¢ NieHUuYHONH MYKOH

& e.

Menku KoeHHbIX 3epeH

‘m Bepnsie oteTsI: L4 3.

Meliku BsUICHBIX aOpUKOCOB

_F'I b.

Meuiku ¢ NieHuYHON MyKOH

_-'I e.

Memiku kKopeHHBIX 3epeH

0
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Kakne n3 HIXenepeuncIeHHbIX ONOJIOIMYEeCKUX MOJIEKYJ COJIEpKaT B CBOEM coCTaBe cepy?

Jlannbie oTBETHL: 4l .

Hucrenn

A
Cynbhonumnu

& e.

ﬁ Wucynun

Bepnsie otBeThI: L4 .

Hucrenn

_-'I C.

Cynbdonunua

_-'I e.

WNucynun
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB



V|

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

JanHbie
OTBETHI:

Bepusie
OTBETBHI:

BOIIPOC 4:

X

' a.

Krnerka-anTunoga cemssadarka coaepxur 11 xpomocom

_-'I d-

Krerka anukanbHOW MEPHCTEMBI KOPHS COAEPKHUT 22 XPOMOCOMBI

_-'I e-

Krnerka hopmupyromerocs cemszadaTtka Ha CTaIuu MeTada3bsl BTOPOTO JeIeHUsI Metio3a comepkurt 1 1
XPOMOCOM

_-'I a-

Krnerka-anTunoga cemsszadarka coaepxur 11 xpomocom

A d.

KneTka anukanbHOW MEPUCTEMBI KOPHS COJEPKUT 22 XPOMOCOMBI
#e

Kierka gopmupyromerocs cemszadyaTka Ha cTauu MeTadasbl BTOPOTo JeIeH s Meio3a coaepxur 11
XpOMOCOM
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3AITIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHBIC OTBETHI.

Jnst momysisiumit MOPCKHX XkemyaeH (pakooOpasHbie), OOMTAIOIMX B IPUOPEKHON 30He 3anajaHol ATIaHTHKHU ITOKa3aHa
BO3MOKHOCTb TPaHCATIAHTHYECKOTO MEpeHOca 0coOeit K BOCTOUHOMY M0Oepekbio OkeaHa. KakoBbl BO3MOKHbIE
MEXaHH3MBI 3TOT0 TepeHoca?

JlanHbIie OTBETHI: ' g,

IlepeHoc padxoB IpH MOMOIIM MOPCKUX CYJIOB

4 b.

[lepeHoc TMUUHOK TEUEHUSIMU

2 d.

((HyTeHIeCTBI/Ie» PAYKOB Ha IUIaBAOIUX NPEeAMETAX

Qe

AKXTHBHOE IJIABaHKE JIMYMHOK

Bepnsbie otBeThI: L4 3.

IIepeHoc paukoB IIpH MOMOLIY MOPCKUX CYZIOB

4 b.

Hep C€HOC JIMYUHOK TCUCHUAMU

2 d.

«HyTeIlICCTBI/Ie» PAYKOB Ha IIaBAOIIUX IPpEeAMETaX

0
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
T-mumdorTe

JlanHbIie OTBETHI: ' b,

CI/IHTe3I/IpyIOT U BBIACIIAIOT HUTOKHWHBI

_F'Id.

[opakaroTcst BUpyCOM UMMYHOIE(HIIUTA

& e.

Pacnosnarot u YHUYTOXKAIOT OIMYXOJIEBbIC KIICTKH

. m Bepnble oTBeThI: L4 D,

CI/IHTGSI/IpyIOT U BBIJICIAKOT IUTOKUHBI

4 C.

IIponcxoasT U3 KpacCHOr0 KOCTHOTO MO3Ta

_F'Id.

[TopaskaroTcst BUpycOM UMMYHOIE(HUIINTA

_-'I e.

Pacmo3naror u YHUYTOXKAKOT OIIYXOJICBbIC KJICTKH

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

KosnbuaTble 4epBH — CErMEHTHPOBAHHbBIE )KUBOTHBIE, & 3TO 3HAYMT, YTO BJOJIb TIIABHON OCH UX TeJa 3aKOHOMEPHO
TIOBTOPSIIOTCSI HEKOTOPbIE CTPYKTYphI. BeiOepure anemenTs! Tena Hepenca — 6poasiero MHOTOIIETHHKOBOTO YepPBs,
TIOBTOPSIIOLIMECS BJIOJIb €TO TIepeJHe-3a{HeH OCH.

Jannbie oTBeTHL: L4 3.

HepaHele y31b1

4 b.

Opl"aHLI BBIACIICHUA

o C.

LICJ'IOMI/I‘IGCKI/IC MCIIKH

2 d.

ITapanogun

Bepnsie otBeThI: L4 3.

Hepsasie y3isl

4 b.

OpFaHBI BBIACJIICHUA



@c.

IlenoMuueckue MeIKu

.

ITapanogun

I 5
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BONIPOC 7: 3ANIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOIO TEKCTA

[epen BamMu m300pakeHUs pa3IMIHBIX CTaINU HEKOTOPOTO MpoIiecca, IIPOTEKAIOMIero y pacTeHuii. PaccMoTpuTe pucyHKH
U BBITIOJTHUTE 3aaHUs.

1. YcraHoBHTE NpaBHIILHBIN HOPSJIOK CTa/INil H300paKEHHOTO MpoLiecca, HAauYMHas ¢ MATEPUHCKO KJIETKH MUKPOCIIOPHI.
OTBeT 3anuIUTe B OTBEACHHOE I10JI€ B BHJIE MOCIIEI0BATEILHOCTH OyKB 0€3 3HAKOB MPENUHAHUS U IPOOEIIOB, PETUCTP HE
BAYKEH.

Ortser: [X]

2. BribepuTe npaBHIbHbBIE XapaKTEPUCTHKH JaHHBIX OOBEKTOB (OTBET 3alHUIINTE B OTBECHHOE I10JIE B BUJIE
TMOCJIE/I0OBATENILHOCTH JIATUHCKUX OYKB B a()aBUTHOM IOpsiIKe O0e3 3HAKOB MPETUHAHKS U TPOOENIOB, PErUCTp HE BaXKEH ).
a. Ha n3o0pakennn /] nmpencraBiieH 3Tar raMeToreHesa

b. AHTepuaNY peACTaBICHBI OJJHOM KIETKOU

c. My»XCKue raMeThbl 3THX PacTeHHH He HECYT JKI'YTHKOB

d. CtpykTypa Ha KapTHHKE B cocTonT M3 IBYX KIIETOK

e. BereratuBHbIe KIETKH MPEACTaBICHHOI'O MY>KCKOTO raMeTo(uTa OBICTPO IET€HEPUPYIOT B POLIECCE €TI0 PA3BUTHSA
Ortser: [Y]

3. ITo xapaKkTepHBIM AETANIAM CTPOCHHS OIPEIEINTe, K KAKOMY OT/ETy OTHOCUTCS NIPEICTaBICHHOE PACTEHHUE, 1
3aIUIINTE PyCCKOe Ha3BaHHe 3TOro OT/ela B OTBEJCHHOE T0JIE:

Ortser: [b]

4. 3anuiuuTe B OTBEAEHHOE 110JI€ HA3BAHME CTPYKTYPHI, HA KOTOPYIO YKa3bIBAET CTPEJKa Ha n3obpakeruu E.
Ortser: [K]



5. 3anummTe B OTBEJCHHOE I10JIe pycckoe Ha3BaHue (a3bl Melio3a Ha n300paxkeHuu I

Ortser: [u]

Br10OpaHHbIii 0TBeT:

MeTo OLIEeHKH

Tounoe coomeemcmaue

MeTo/ OlleHKH

Tounoe coomeemcmeue

MeToa OlLleHKH

Cosnaoenue wabiona
Cosnaoenue wabiona

MeTo/1 OLIEHKH

Tounoe coomsemcmaue

MeToa OlleHKH

[lepen Bamu m300pakeHNs pa3IMIHBIX CTaINil HEKOTOPOTO MpOIiecca, MPOTEKAIOIIEro y pacTeHUH. P:

A : RN '
s .‘ n\l A4 L = ‘Q E.
1. YcraHoBHTE NPaBHIBHBIA HOPSJOK CTaANI N300paKEHHOTO NpoLecca, HauuHas ¢ MaTEPUHCKOH Kl
TIOCIIEI0BaTENILHOCTH OyKB 0€3 3HAKOB IPENHUHAHUS U IPOOEJIOB, PETHCTP HE BaXKCH.

Ortger: & AT'IBBE

2. BribepuTe npaBUIIbHBIC XapaKTEPUCTHKH JAHHBIX OOBEKTOB (OTBET 3AIUIINTE B OTBEICHHOE ITOJIC |
0e3 3HAKOB IPENMHAHUS U POOEIOB, PETUCTP HE BAXKCH).

a. Ha mo0paxernun /I mpencraBiieH STaln raMeToreHesa

b. AHTepuaNN IPEICTABICHBI OTHON KIETKOH

¢. My»KCKue raMeThbl 3THX PACTeHUH He HECYT KI'YTHKOB

d. CtpykTypa Ha KapTHHKE B coCTOMT M3 ABYX KIIETOK

e. BererartuBHbIe KIIETKH MPEAICTABICHHOTO MY>KCKOTO raMeTo(uTa OBICTPO IereHEPUPYIOT B IIPOLIEC
Otser: & ac

3. ITo xapaKkTepHBIM JETANISIM CTPOCHHS OIIPEAEIINTE, K KAKOMY OT/IEJIy OTHOCHTCS ITPEACTaBICHHOE P
ToJe:

Orser: & NOKPbITOCEMEHHbIE

4. 3anumuTe B OTBEJICHHOE T10JIC HA3BAHMeE CTPYKTYPBI, Ha KOTOPYIO YKa3bIBaeT CTpeJIKa Ha H300pask
Otger: & nbLIbLIEBast TPyOka

5. 3anuimTe B OTBEJCHHOE 0JIe pycckoe Ha3BaHue (a3bl Melio3a Ha n300pakeHuu I
Otger: & Tesiopasza |

HpaBl/l.Hl)lll)IC OTBEThI JIfl: X

barise

IIpaBuabHBIE OTBETHI AJIA: Y

cd

IIpaBuabHbIEe OTBETHI 1JIs1: b

[L]BeTkOBEIE

[TIm]oxpsiTOCeM[esi|HHBIE

IIpaBuabHble oTBeTHI 151 k

[TebLeBas TpyOKa

Hpamml,m,le OTBEThI 1JIsl: U



Cognadenue wabniona [Tr]enodaza( )?[11]( nenenus meiioza)?( )?

Cognadenue wabnona [TIm]epras [Tr]enodaza( metiosza)?( )?

Cognadenue wabiona [TIm]epras [Tr]enodasa( nenenus meiioza)?( )?
Cognadenue wabnona [Tr]enodasza (meiioza)? [11]()?

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

Cognadenue wabnona 1(-)?as( )?[Tr]enodaza( metioza)?( )?

Cosnadenue wabnona 1(-)?as( )?[Tr]enodasa( generus meiiosa)?( )?
Cognadenue wabnona [Tr]enodasa( )?(nenenus)?( )?(metioza)?( )?[11]()?
Cosnadenue wabnona [Tr]enodasa (MeitoTnueckoro nenenus)? [11]()?

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

Ha PUCYHKE I/1306pa)KeHLI TCHEPATHUBHBIC CTPYKTYPbI HPEHCTaBHTeHeﬁ PA3INYHBIX OTACJIOB BBICIINX paCTeHHﬁ.
Brecure PYCCKHUE Ha3BaHUMA 3THUX OTACJIIOB B OTBCACHHBIC IMOJIA PSAAOM C COOTBETCTBYIOIIMUMU HOMEPAMMU.

BoiOpaHHbIii 0TBET: Ha pucyHke n300pa)keHbl TeHepaTUBHbBIC CTPYKTYPBI PEICTABUTENCH PA3IMYHBIX OT/EIOB BBICIIHX |
TIOJIS PSAZIOM C COOTBETCTBYIOIIUMH HOMEPaMH.



MeToa OLlEeHKH

Cosnaoenue wabniona

Cosnaoenue wabniona

MeTo/ OlleHKH

Coenaoenue wabniona
Coenaoenue wabniona

Coenaoenue wabniona

MeTo OLIEeHKH

Cosnaoenue wabniona

MeTo/ OlleHKH

Coenaoenue wabniona
Coenaoenue wabniona

Cosnaoenue wabniona

MeTo/ OlleHKH

Cosnaoenue wabnona
Cosnaoenue wabnona
Cosnaoenue wabnona

BOIIPOC 9: 3CCE

1.9 NMOKPBHITOCEMEHHBIE
2.9 MOX000pa3HbIe
3.9 TUIAYHOBU/IHBIE
4. @ ronocemennnie
5. & ronocemennbie

HpaBl/l.Hl)Hl)Ie OTBETHI 1JIfA: I

[Hu]serrossre( )?()?()?()?()?()?()?()?
[Mm]oxpsrrocem[est]aubie( )?( )?()?()?()?()?()?()?

IIpaBuiabHbIe OTBETHI 1Js: t

[Mm]oxoo6paszubie( )?( )?()?()?2()?2()?2()?()?
[Mm]oxosmmmsie( )?()?()?()?()?()?()?()?
Mm]xu()?()?()?()?()?2()?()?()?

HpaBl/l.HbllbIC OTBETHI AJIs1: Y

Tonocem[est[aubie( )?()?()?()?()?2()?()?()?

HpaBl/l.ﬂbeIe OTBETHI AJIs1: O

[Mn]nayrosuansie( )?()?()?()?()?2()?()?()?
(Mmjmayssi( )2()?()?()?()2()?()?()?
[TIm]naynoo6pazubie( )?()?()?()?2()?()?2()?()?

HpaBl/lﬂbeIe OTBETHI AJIsI: W

[MMn]anoporaukoodpazusie( )?()?()?()?()?2()?()?()?
[TIm]amoporauxoBuansie( )?()?()?()?2()?()?()?()?
[TIm]amoporauxu( )?( )?()?()?()?2()?2()?()?
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au! Hepezl Bamu TEKCT, co;[epmamnifl NATH OMOJOTHYECKHUX OIIN00K. BHUMAaTEILHO MPOYTHUTE €10,



HaliAuTe OIINOKH M 00BSICHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIHCAB OTBET B OTBeJCHHOE TOJIe.
Buumanue! Hcnpaenenue ¢hpazol uckiouumenpbno ompuyanuem (Moxcem — He MOXcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

Cykineccusi — mocieloBatesibHasi CMeHa OHOLIEHO30B, MPOUCXOAAIIAs B OMHOM U TOM ke OHOTOIIE MOJ
BIUSHUEM TMPHUPOJHBIX (PaKTOPOB WM TIOJ, BO3IEHCTBHEM deoBeKa. [IpWYiHbI, BBHI3BIBAIONINE CYKIECCHU
JeNATCS Ha JIBE€ TPYIIIBL: MEPBUYHBIC, KOTJAa NMPUYMHOW CMEHBI SBJSIOTCS HM3MEHEHHWS, BO3HHKAIOIINE B
pe3yabTaTe AEATENILHOCTH CaMOT0 COOOIIECTBa; W BTOPUYHBIC, MPOHMCXOAALINE B pe3yiabTaTe BHEIIHUX
Bo3eiicTBHiA. [IpuMepoM MEepBUYHON CYKIIECCHH MOYKET CITY’KATh CMEHA PAaCTHTEIHHOTO COOOIIEeCTBa TOCHEe
moskapa.

®dopmupoBaHHe TEPBUYHBIX (PHUTOLIEHO30B, HANpPUMEp, B TACKHOW 30HE OOBIYHO HAYMHACTCA C
JUIIAAHUKOB; BCJE 32 HUMH B COOOIIECTBO BKIIIOUAIOTCS CTEIIOIMINECS, a 3aTeM KYCTapHUKOBBIE ()OPMBI U
vxu. [lozgaee dopmupyroTcs ONBIIAHUKH W OEpPEe3HSKH;, OJHOBPEMEHHO C HHUMH TOSABISIOTCS XBOWHBIC
MOPOJIbI, COCTABIISIONINE OCHOBY 3aBEPILAIONIETO COOOIIECTBA B BUAE CMEIIAHHOTO Jieca, (POPMHUPYIOIIETOCs
npumepHo uepe3 100-120 net mocne Hayana cykumeccuu. B TUmMYHOM citydae 1Mo XOAy TaKoW CyKLECCHH
BO3pacTaeT 0 CBETOMOOMBBIX PACTCHH.

KonewyHbIM pe3ynmbTaTOM CyKIecCHH OyIeT COCTOSHHE SKOCHCTEMBI, Ha3bIBaeMOE€ KIMMAaKCHBIM.
KnumakcHbie  cooOmiecTBa  XapakTepU3YIOTCS  YCTOWYMBBIM — JTUHAMUYECKHM PAaBHOBECHEM  MEXAY
OMOTHYECKMMH KOMITOHEHTAaMH U COINPOTHBJICHHEM Cpelbl. BmecTe ¢ TeM, BO3HHKIIAs B pe3yibTare
BTOPUYHON CYKIIECCHUM KIMMaKCHAas CHCTEMa MOXKET CYIIECTBEHHO OTIMYAThCS OT IEPBUYHOM, ecin
W3MEHWINCh HEKOTOPBIE XapaKTEPUCTUKHU JaHqmadTa WM KIUMAaTHYeCKUue ycloBus. B memoM cykieccun
MIPOUCXOAT ITyTEM COXPaHEHHs BCEX MHMOHEPHBIX BUIOB C BKIIOUEHHUEM HOBBIX.

Bbomnee toro, B pe3yiapTare MHOTOOOPA3HOrO aHTPONOTCHHOTO BO3CHCTBUS BO3HUKAIOT HAapyIICHHBIE
MectooOuTanus. Takue MecTooOuTaHUsT OOBIUHBI B CEJICHUSX U BIOJb A0POr. VX XapakTepHO# uepToi 4acTo
SIBIISIETCSI TIOBBIIIIEHHOE COJIEPKaHME a30Ta, TaK KaKk OHU OOraThl PacTUTENbHBIMU OcTaTKamu. M3-3a 3Toro B
JAHHBIX MECTOOOUTAHUSIX CHIKAETCS! YMCICHHOCTh COPHBIX PACTEHHH, HAIPUMED KPAIUBHI IBYOMHOM.

HaHHLIﬁ 1. CyKLIeCCI/II/I ACJIATCA Ha ABC I'PYIIIbL: IEPBUYHBIC, KOTAa UACT O6paBOBaHI/Ie 6I/IOL[€H033 TaM, TAC MPeKAC
OTBCT: 6I/IOI_ICHO3 OTCYTCTBOBAJI UJIK TAC OH ObLI YHUYTOKCH, U BTOPUYHBIC, KOT'1a OAUH YK CyH_IeCTBleH.[I/Iﬁ
6I/IOI_ICHO3 CMCHSCTCA APYTUM.

2. Bo BpeMs CyKIIeCCHH MOCIIE MXOB, CTEIIOIINXCS M KYCTAPHUKOBEIX ()OPM PaCTEHHI BO3HUKAIOT
OJIBIIIAHUKH, OCPE3HSIKH, IPYTUE TUCTBEHHBIC PACTCHUSA ¢ (DOPMUPOBAHHEM JINCTBCHHOTO Jieca; XBOWHBIC
pacTeHHs MOSIBIIIOTCS] HECKOJIBKO MO3Ke ¢ (POPMHUPOBAHIEM CMENIAHHOTO Jieca M BO3MOXKHOCTBIO ITepexoa
B JlaJIbHENIIEM K XBOMHOMY JIECY.

3. B THIIMYHOM ciIydae Mo X0y TaKOM CYKIIECCHH BO3pacTaeT J0JIs1 TCHEBBIHOCINBBIX PACTEHUH, TaK KakK C
YBEJINYEHHEM KOJIMYECTBA IPEBECHBIX (OPM, KaK MPAaBUIIO, YMEHBIIIAETCS KOJUYECTBO CBETA, JOCTUTAIOIIETO
HU3KOPOCJIBIX PaCTEHUM.

4. BI/I,Z[OBOﬁ cOoCTaB 6I/IOL[GH033 IMOCJIC CYKIECCUN MOXKCT U3MCHATLCA KaK BKIIFOYCHUEM HOBBIX BUOB, TaAK U
HCKIIOYCHNUEM ITMOHCPHBIX.

5. UncmeHHOCTh COPHBIX paCTeHHﬁ, B TOM YHUCJIC KPAITUBbI HByHOMHOﬁ, Ha HApYyHICHHBIX MECTOOOUTAHUIX
3HAYUTCIIbHO BO3PACTACT.

Bepupnii  [OtcyrcTByer]
OTBET

3
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

B oannom 3a0anuu 6am HeobX00UMO NpoaHaAIUUpPOBAmMb (hpasmeHm meKcma, NOCEAUEeHHbI
MemoouKe UCCIe008aHUL, U HA OCHOBAHUU CBOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMb
13a0anus.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimiee Bpemsi MIMPOKO MPHUMEHSIETCS B
ovonornn u meaumuae. Knaccuueckas [II[P mo3Bonser momyduTh OONBLIOE KOJIUYECTBO KOMHN



uHTepecyome Hac nocienoBarensbHocTH JHK. CrnemuduyHocTh MaHHON peakmuu 0O0eCTieUrBarOT
HeOOJIbIINE TOCNIE0BATEILHOCTH HYKJICOTHAOB - mpaiiMepbl. WX moaluparoT k 000MM KOHIAM
ammmugunupyemoro yyactka JIHK takum oOpa3oM, 4ToOBI MOCIIEIOBATEIBHOCTh TaK Ha3bIBAEMOIO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA TMOCIEAOBATEIPHOCTH Ha 5°-KOHIIE LIETH, TOTAa KaKk OOpaTHBIN
npaiiMep 0OpaTHO KOMIUIEMEHTApEeH IMOCIeNOBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uaTepecyromuii Hac ydactok JIHK 3akanumBaercst mociemoBatenbHocThio 5 -AAGCTA-3°, To
oOpaTHBIi mpaiiMep OymeT WMeTh mocieaoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBarT 0
OIIpEeICTIEHHON TeMIIEpaTyphl - TEMIIEPATyphl OT)KUTa MPaiMEPOB. DTa TEMIIEpaTypa pacCUUThIBACTCS
nyreM npuOaBlieHHUs K TeMIepaType IUIaBlieHUsa (TeMieparypa, OpH KOTOPOH MPOUCXOTUT
pa3peAMHEHUE JBYXILENOYEUHOH Monekyasl npaiimepa) 4°C  rpagycoB. JHK-nommumepasa,
OCYILIECTBIISIONIAs PeIUIMKalNI0 HHTepecyomero Hac yyactka JIHK, ucnone3yeT npaiiMep B KauecTBe
3aTpaBKHM JUIA Hayala CHHTE3a. B pe3ynpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocta JIHK.

Jist Toro, 4To0bl paznuuuTh nocieaoBatensHoctd JJHK, MOXKHO HCnonbp30BaTh pecTpUKTA3hl —
(hepMeHTBI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeiesieHHbIE MOCIeI0BaTEIbHOCTH HYKICOTHIOB
B JIHK (tak Ha3piBaeMble caiiTel pectpukiuu). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukimu HeceT mocneaoBarenbHocth 5 -GCATC|G-3", npu peakiuu ¢ MOCIeI0BaTeILHOCTHIO
JIHK Oymer paspesarh ee Ha [Ba (parMeHTa, COAEpKalIhe HAa KOHIAX MOCICI0BATEILHOCTH 5 -
GCATC-3 u5-G-3.

1. B mnpenioxeHHOW MOCIEAOBATEIbHOCTH HYKICOTHIOB 3aKOJUPOBAaH NenTua uinHoM 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOXxomumMo mono0Oparh mpaiMepbl Ui amIuTd(QUKaIim
HYKJICOTHJHON MOCIIEIOBATEIbHOCTH, KOJUPYIOIIEH MaHHBIM MNEeNnTHA, HadyhHas CO CTapT-KOJOHA
(ATG), u coaepxamieit cron-koaoH (TGA, TAG, TAA). Ilomuute, 4To mpaiiMepsl JOKHBI OBITH
crnenuguIHbl 1 00J1a1aTh TPUMEPHO OJIMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmnepatypa IuiaBieHusi paccuutThiBactcs 1o popmyne: 2(A+T) + 4(G+C), rue OykBbI - 3TO
KOJMYECTBO HYKJICOTHAOB KaXAoro Tuma. Pasmep kaxaoro mpaiimMepa JOKEH COCTaBIATh 15
HYKJICOTH/IOB. 3alUIIUTE B OTBEACHHOE IOJI€ MOJYyYCHHBIC MpaiiMepsl B HAmpaBlieHUH OT 5'- K 3’-
KOHIy B BH/€ I0CJeI0BATEeJbHOCTH 3arJIaBHbIX JIATHHCKUX OyKB 0e3 mpo0esioB (B TOM 4mHcjIe
KOHIIEBBIX) U YKOKHUTE TEMIIEPATYPY MX TUIABJICHUS.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3’

Orser:

[Mpsimoii mpaiimep: [X]

OGpartHbiit mpaiimep: [Y]

TemmnepaTypa muasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. Tlomydennslii B mpenpinymieid dactu 3amanus [P mpomykT BcTpamBaeTcst B IUTa3MHIY IS
CHUHTE3UpOBaHUs Oenka B OakTepusx. Bam naHbl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (IHIOHYKJEa3bl pecTpukiuu) crneunduuno paspesaror JHK. B orsere
YK@KUTe pa3Mep (parMeHToB, KOTOpbIE TMOJy4yaTrcs B pe3yiabTaTe peakiuu PECTPUKIHH,
MPOU3BEACHHOW JTHMH PECTPUKTa3aMH ISl IIa3MHIBI, COAEp)Kalmled BCTaBKY B IPaBHILHOU
OpPHEHTAIUH LIEITH.

Alul5 - AG|CT -3

EcoRI5 - GJ/AATCC - 3



EcoRlI
1875

MecCTO BCTaBKKU

EcoRl EcoRI EcoRl
625 1875 625
& npomoTop

OTBeT 3anuIIUTe B OTBEJEHHOE M0Jie B BH/E MOC/IeI0BATEIbHOCTH YHCEJ, PACIOJIOKEHHBIX 0
BO3PACTAHHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPoOeIaMHu.

Otger: [mM]

BeiOpaHHbIi OTBET:

B 0annom 3a0anuu 6am HeobX00UMO NPOAHATUIUPOBAMY pazmenm meKcma, noce
SHAHUILL u ungopmayuu u3
Meton nonumepasnoit nenHoi peakuuu (I1LIP) B HacTosiiee Bpemsi MIUPOKO I
MO3BOJISICT TOJYYHUTh OOJIBIIOE KOJMYECTBO KOIUH MHTEPECYIOUICH HAac MOCIIe;
oOecrieunBarOT HEOObIINE MTOCIE0BATEILHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK takum 00pa3om, 4TOOBI MOCIIEI0BATEILHOCTh TaK HA3bIBAEMOTO TPSMOTO TIpa
IENH, TOT/Ia Kak 0OpaTHBI mpaiiMep 00paTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIBHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCThIO 5 -AAGCTA-3", T0 006D:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIHM Y3HaThb HEOOXOMUMYIO MOCIIEIOBATENb
OTIPENIeICHHOW TEMIIepaTyphl - TEeMIIEPATyphl OTXKUTA MpaMepoB. DTa TEeMIIepar
IUIABJICHUS (TeMIIepaTypa, MPH KOTOPOM MPOUCXOUT Pa3beAUHEHHUE BYXIICITIOUCYH:
OCYILECTBISIIONIAsT PEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3ynbTaTe NaHHOM peakluy MOMy4aeTcsl KOs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
Jns toro, uytoObl paznuuuth nocienoBatenbHocTH JIHK, MoxxHO umcmorn
pas3pe3aroT CTPOro omnpeseeHHble nocueaoBaTebHoCTH HykineoTu 0B B JIHK (Tak
Pfull, y xoTopoii caiiT pecTpuKIMH HeCET mocienoBarebHOCTh 5 -GCATC | G-37, 1)
ee Ha JiBa ()parMeHTa, CoJAepKalllie Ha KOHIax mocienoBarenbHocT 5 -GCATC-3

1. B mpeanoskeHHO MOCIEeI0BAaTENbHOCTH HYKJICOTHIOB 3aKOJUPOBAH MENTHU [
nmoo0paTh mpaiMepbl IS aMITTUUKANA HYKJICOTHIHOM ITOCIIeIOBATEILHOCTH,
(ATG), u coxepxaineit cron-komon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaiim
OJIMHAKOBOHM TemIieparypoil muaBieHust (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYyKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXJ0ro THma. Pasmep Kk
3anumuTe B OTBEACHHOE IIOJIC TMOJIYYEHHBIC MpaiiMephl B HANpPaBIIEHUU OT 5’-
JIATHHCKHUX OYKB 0e3 n1po0esioB (B TOM 4HcJIe KOHIEBBIX) U YKQXKUTE TEMIEPATYP

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTA
TTCATAACTCGATAGGAC - 3°

OrtBer:

[psimoii npaiivep: @ ATGATAAACCTGCAT

Ooparnsrnii mpaiivep: ‘@4 CTATCGAGTTATGAA

Temneparypa niasieHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaeHus obpartHoro mpaiimepa: © 40°C

2. [lomyuennslit B npensiayiei yactu 3aaanus [P npoaykT BcTpanBaeTcs B ia
MOCJIE0BATENBHOCTH (CAMThl PECTPUKIMU), 1O KOTOPBIM JIBE PECTPUKTA3bI (IH/C



OTBETE YKaXKUTE pa3Mep (PparMEeHTOB, KOTOPbIE MOIY4aTCs B PE3yNbTaTe PeaKlny
IUIa3MUABI, COAEpIKallel BCTaBKY B IPAaBUJIbHOM OpUEHTALUU LIETH.

Alul5 - AG|CT -3

EcoRI5 - GJAATCC - 3

MeCTO BCTAaBKKU

EcoRlI EcoRl EcoRlI
1875 625 1875 e
@ npomotop

OTBeT 3AIMMIIIUTE B OTBCACHHOC IIOJI€E B BH/AC INOCJIACA0OBATCIBHOCTH YHCEJ
OJUHOYHBIMMU npoﬁenaMn.
Orser: & 606 644 1250

MeToa OLEHKH [IpaBu/IbHBIE OTBETHI JJISA: X
Cooepoicum ATGCAGGTTTATCAT
MeTox oneHKH IIpaBuJibHBIE OTBETHI AJISI: Y
Cooeporcum CTATCGAGTTATGAA
MeTox oneHKH IlpaBuJibHBIE OTBETHI AJISI: Z
Tounoe coomeemcmaue 40

MeToa OlEeHKH [IpaBuabHbBIE OTBETHI 1JIs: K
Tounoe coomeemcmeue 40

Metoa oueHKH IIpaBuiibHBIC OTBETHI JJIs: M
Tounoe coomeemcmaue 644 666 1250

3
u3 5 6ajlioB

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

B aMHHOKHCJIOTHOM MOC/Ie10BATEIHLHOCTH 0eJIKa MPON301ILIa 3aMeHa BAJIMHA B 6 MOJI0:KeHHH
Ha jgeiinnH. Kakoe Bo3aeiicTBre Ha QyHKIUIO OeJIKa MOKET 0KAa3aTh Takas 3amena? Jlaiite
KPaTKHil 0TBeT.

ﬂaHHBIﬁ 1. 3ameHa MOXeT He OKa3aTh WIH MPAaKTUICCKU HE OKa3aThb BIIMSIHUC Ha (byHKL[I/I}O 6em<a, €CJIM 3aM€CHa
OTBCT! mpousoluia JaJIieKo OT €ro pa6oqer0 caiira.

ﬂ 2. 3aMeHa MOJKET YBEJIMYNTH WM YMEHBIIUTh aKTUBHOCTH OeJika M 3P (QEKTHBHOCTh CBA3BIBAHUS UM
penenTopa, eciy 3aMeHa ITPoH301IIa B paboyeM caiiTe Oenka, 3TOT CaiiT MOXKET NOKa3aTh MEHbIIIee HIIH
OoJibIlIee COOTBETCTBHE CBOEMY PELEITOPY.

3. 3aMeHa MOKET cZeTIaTh HeBO3MOYKHBIM BBIITOJIHEHHE OETIKOM ero (QyHKIIHI, B TOM YHUCIIE CBSI3BIBAaHHE
perenTopa, eCiii 3aMeHa IIPOU30IIIa B pabodeM caiire.



4. 3amMeHa MOKET KOPEHHBIM 00pa30M U3MEHHUTh KOH(POPMAIHIO OeJIKa, B TOM YHCJIE IIPEBPATUTh €To B
TIPUOH, €CJIM POM30IILIA B TOUKE, KpaitHe BaXKHOH /U1t JOPMUPOBAHMS BEPHOI TPETHYHOM CTPYKTYpHL. B
CBSI3U C 3TUM OE€JIOK MOKET KaK KOPEHHBIM 00pa30oM M3MEHHUTH CBOIO (DYHKIIHMIO, TAK U MOJIYYUTh HHYIO
(YHKIMIO, TaK ¥ CTAaTh OIACHBIM JJIsl OPraHU3Ma.

Tak Kak ¥ BanuH, ¥ JCHINH SBISIOTCS HEMOISIPHBIMA aMUHOKHCIIOTAMHU, MOYKHO OJKHJIaTh MEHBIIIYIO CTEHICHb
BIMSHUA Ha QYHKIMIO O€JKa, HeXXEIH AJIsI 3aMEH IOJIIPHOW aMUHOKHUCIIOTHI HA HETIOJSIPHYIO U MTOJOOHBIX.

Bepupnii  [OtcyrcTByeT]
OTBET

> u3 5 0a/10B

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

Brumamenvro npouumatime npeonodicennvle pazmenmsl MeKcma u paccmompume pUCyHKuU, 3amem nepexooume K
6bINOJIHEHUIO 3A0AHUI.
BAKHO! B nanHoM 3agaHuy 0003HaYEHHS T'€HOB AaHbI 3aIJIABHBIMH OYKBaMHU U KYPCHBOM, a UX 0eJIKOBBIX
NPOJYKTOB — HPAMBIM IIPUPTOM.
(I)parMeHT 1. HapaSI/ITI/ILICCKI/Ie PaCTCHUA — DKOJIOrnueCKas rpymia OpraHnu3mMoB, HpI/ICHOCO6I/IBI_HI/IXC$I
oJrydaTb HGO6XOZII/IMI)I€ HCOPraHNM4YCCKUC W OPraHUYCCKHUC BCIICCTBA OT CBOUX XO34€B - APYTIHUX
pactenuii wiu rpuboB. MukomnapasutusMm (T.e. MapasuTHU3M Ha rpubax) MIUPOKO PACHpPOCTpaHEH Yy
ramMeTo(h)uTOB MHOTHX CHOPOBBIX PACTEHHH, HO HEPEIKO BCTpeuaeTcs M cpear IBETKOBBIX. C apyroi
CTOPOHBI ITapa3vuThbl BLICIIHUX paCTeHI/Iﬁ HU3BCCTHBI TOJIBKO CpCan CCMCHHBLIX. Hpouecc IIOIJI0IICHU A
MUTATCIIBHBIX BCHICCTB Y MHOI'MX MAPASUTUUCCKHUX NBECTKOBBIX OCYHICCTBIIACTCA IIPHU IMMOMOLIN 0co00ro
OopraHa - rayCToOpuH. HpI/I‘IeM Y MHKOIApa3nuTOB I'ayCTOpUH HE (I)OpMI/Ip}IIOTCSI, a Y C¢AUHCTBCHHOI'O
Ipe/ICTABUTENIS Apa3UTUIECKUX XBOWHBIX - Parasitaxus usta - oopa3syercst crieriuuieckuil KOHTaKT ¢
i TpaxeuJaMu XO0351uHa, KOTOpBII‘;I OAHO3HAYHO Ha3BaThb FaYCTOPHeﬁ HCJIb34.
Jlig ycremHol peanu3aluy KU3HEHHOTO LHMKJA Mapa3uTUYECKUM pPACTEHUSM HEOOXOAMMO HailTh
CBOCTO X034HMHA U YCTAHOBHUTH C HUM KOHTAKT. Ha PUCYHKE 1 mokazan MMPOPOCTOK IMOBUIINKU (CUSCUta
Sp.), pacTyliii B HAIpaBJICHUH CBOCTO TMOTCHIIMAIBHOTO XO3SHWHA, OPHEHTUPOM IS YETO SIBJISIOTCS
BBIJIETISIEMbIE XO3SIMHOM BeliecTBa - TepreHbl (A-B). BykBoii I' o003HaueHO Ipyroe «xo3sHUCKOE»
COEIMHEHHE — CTPUroJIaKTOH. BemiecTBa M3 3TOM Ipynmbl OOBIYHO OTBEYAIOT 3@ IMPOILECCH poCTa
paCTCHUA-X034dMHAa U (bOpMHpOBaHI/IC HM MHUKOPU3HLI. O)IH&KO CTPUTOJIAKTOHBI XO35IMHA CJIYy’KaT
CTUMYJIOM JUISl TIPOpPACTaHMs CEMsIH Mapa3uTHYECKOTO IBETKOBOTO pactenus 3apasuxu (Orobanche
Sp) Baxno OTMCTHUTB, UYTO CTCIICHDb CHeI_II/I(bI/ILIHOCTI/I B OTHOLICHUH XO035CB Y PA3HBIX BUJ0B paCTeHHﬁ'
nmapasuToB HCOJMHAKOBA, HAIIPUMCP, MOBWIHMKA OTIMYACTCA MIHPOKHM KPYIroOM XO3s4C€B, TOrJa Kak
MHKOmMapasut mnoabenbHuk  (Monotropa hypopitys, cem. BepeckoBbie) mpuypoueH K TpHOam-
CUMOHMOHTaM €JIH.
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Pucynok 1. [Ipopactanue ceMsiH U YCTaHOBIICHUE [IEPBUYHOTO KOHTAKTA ¢ X031UHOM {3} y MOBHIMKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YCHBI BBIJICISCMbIC XO35MHOM BEIIECTBA, KOTOPHIC apa3uT
UCTIONIB3YEeT B Ka4eCTBe CUTHaNA. A - B-¢demnanapen, b - B-mupuen, B - a-nunen, ' — ctpuronakToH.
[losicHeHus - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OpauH U3 BaXXHEUIINX ATAMOB B )KU3HU PaCTEHUS-TIApa3uTa - 00pa3oBaHNE KOHTAKTA C XO3SIUHOM.
PaccmoTpuM, Kak 3TO MPOUCXOIUT, HA IIPUMEPE TMOBIIIMKH U €€ BO3MOYKHOTO X035MHA — KPAITUBBI.
CHayana napasuT 3aKpy4HBaeTCst BOKPYT CTeOsl X03siMHA. 3aTeM HaunHaeTcs (hOpMHUpOBaHHE
raycTOpuH, YTO HHAYLIUPYETCS CBETOM CHHETO U JIaIbHEr0 KpacHoro crektpa. Ha nmepBom stame
oOpa3yercs aAre3uBHBINA AUCK (PUCYHOK 2, A), CIy>KaIluii JIsl IPUKPEIUICHUS Mapa3uTa K X03i1HY.
Baxxaoe 3HaueHHE MPHU ATOM UMEIOT 0COOBIE yUIMHEHHBIE KIETKU, KOTOPhIe (POPMHUPYIOTCS U3
MOBEPXHOCTHOTO CIIOSI, PACTIOJIOKEHHBIE HA KOHUMKAX TayCTOPHH MMapa3nuTa — MOUCKOBBIE «TU(BI,
BBIJICIISIONINE MEKTUHOBBIN “TieMeHT” (1111), MeKTUH MeTuiTpancdepassl (PMES) u
apabuHoranakraHoBbie Oenku (AGPS). Cnennansabie AGPS (attAGPS) CHHTE3HPYIOTCS XO3IHHOM,
aKTUBAIMS WX SKCIPECCHH WHAYIHPYETCs mapa3utoM. Ha crnemyromem atamne «rudbu» pacTyr,
pa3aBuras KIETKH X035HMHa B TIOMCKAX MPOBOMAAIIEH CUCTEMBI, TayCTOPHUS TPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BBIICICHUE TTAPA3UTOM CIIeU(PUIECKUX PepMEHTOB, MOIUDUITHPYIOIITUX
KJIETOYHBIC CTEHKH XO35IMHA, HAIIPUMEP, KCHIOTTTIOKAH-9HI0TPAHCTIIIOKO3MIa3bl/ ruapoassr (XTH).
Ha pucynke 2 (C) mpeacTaBiieH CIeIYIOIIHA Tall, U MOKa3aHa YKCIPECCUS TCHOB, CBS3aHHBIX C

Qg pepeHIIMPOBKON MPOBOISIINX IEMEHTOB KCHIIEMBbI U (PJ103MBI (HOPMUPYIOIIEHCS TayCTOPUH.
[TonckoBbIe «TH(BI», BCTYNas B KOHTAKT C TPOBOJISIICH CHCTEMON X03IWHA, HAYWHAIOT MPEBPAIIATHCS
B KJIETKU MPOBOSINNX TKaHel mapa3uta. Kinerku raycropuu skcrpeccupyroT red CLE41, npoaykT
kotoporo akTuBupyeT WOX4 u nogaepxusaet skcrpeccuio GSK3, 94To crmocoOCTByeT COXPaHSHHIO
KJIETOK MPE/IIECTBEHHUKOB MPOBOASIIUX JIEMEHTOB B HEAU(PPEepEeHIIMPOBAHHOM COCTOSIHUH.
CHmxenue ypoBHs dkcripeccuu CLE41, mpuBoaut k Hauany skcripeccuu BES1, namynmpyromniero
(G epeHIIMPOBKY 2JIEMEHTOB KCHIIEMBI TTapa3uTa. ITOT MPOIECC CIIOCOOCTBYET IKCIPECCHH

rera TED7, xapakTepHOTo Ui pa3BUBAIOIINXCS JIEMEHTOB KCHIIEMbl. B KOHEYHOM UTOTE KIETOYHAS
CTEHKA KJICTKH THU(BI CHIIbHO UCTOHYAETCS, B HEW TOSBIISIOTCS 1epopanuu, 1 00pa3yeTcs CKBO3ZHOE
COEIMHEHUE C DJIEMEHTAaMH KCHJIEMBbI X03suHa. Pa3BuTHe 371eMEeHTOB (h105MbI BUIOCTIEHU(DUIECKUI
poLecc.
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Pucynok 2. ®opmupoBanue raycropuu nosmiuku. A. Obpa3zoBanue ajaresuBHoro aucka. b. Cexkpeuus
(EepMEHTOB, YJaCTBYIOIIUX B MIEPECTPOIKE KIECTOYHBIX CTeHOK. C. DKCIpeccus TeHOB, CBSI3aHHAS C
nuddepeHnmanyen JIeMEHTOB MPOBOIAIICH CUCTEMBI. T - MPEIIIECTBEHHUK U 311 - 3pEJIbIi
MIPOBOISAIINN JIEMEHT 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 CReyUAILHO OMBEOCHHOE NOJIe 8 6U0e NOCe008aAMENbHOCHU 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 HGO6XOI[I/IMO TCCHOC BSaHMOHeﬁCTBHe C X035 IMHOM
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 YTBEPKICHHUS.

a. Cpety CUTHAJIBHBIX MOJICKYJT, HCTIOJIb3YEMbIX NApasUTHYSCKUMH PACTCHHUAMH, IPUCYTCTBYIOT UKINYECKHE COSTUHCHHUS
b. CTpHTroNnakTOHBI HMEIOT OTPAaHHYCHHBIH pagiyc pacpOCTPaHEHUS, TOITOMY CEMEHA 3apa3iXH IPOPACTAIOT TOJIBKO MPH
OUYEeHb TECHOM KOHTAaKTE C KOPHEM XO3sIMHA

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

d. CemeHa napa3suTHUECKHX PACTEHHUIl IPOPACTAIOT TOJIBLKO MPU HAIMYNH HETMIOCPEICTBEHHOTO KOHTAKTA C TKaHSIMHU
X03suHa

Ortser: [mM]

3. ITpounraiite ¢parmMeHT 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 pa3MsATYeHUE KIETOYHBIX CTEHOK XO35MHA I10/1 IeiicTBHEM ()epMEHTOB,
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 ypoeHb skcnpeccunt WOX4, HaunHaeTcst nporecc uddepeHInpoBKH MTPOBOASAIINX JIEMEHTOB
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(GOPMAIUIO, 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 M@Ky APA3UTOM U XO3SIMHOM OCYIIECTBIIICTCS TOJIBKO 10 MEPTBBIM KIIETKaM, a aCCHMILUISATOB - 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 moka3an mpopoctok mnoswiuku (Cuscuta sSp.), pacry
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 CHCHU(PUIHOCTH B OTHOIICHUU XO35CB Yy a3l
MOBHJIMKA OTIMYACTCS IIMPOKUM KPYTOM XO035€B, TOTIa KaK MUKOTApa3uT MOIbENbE
rpubaM-cUMOUOHTaM EJIH.

PI/ICYHOK 1. HpOpaCTaHI/IC CCMAH U YCTAHOBJICHUC IICPBUYIHOI'O KOHTAKTA C XO3HUHON
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
IIpUMEpPE 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 PopMHUpYIOLIecs: TaycTopuu. [10MCKOBBIE «TU(BI», BCTYIIAS B 1
MPEeBpaIaThCs B KJISTKH MPOBOAAIINX TKaHeW napaszuta. KineTku raycTopun sKcrpe
aktuBupyetT WOX4 u noanepxkuBaet dKkcrpeccuto GSK3, 9To crnocoOCTBYET CoXpaH¢
B Heaud depeHrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHs 3kcrpeccuu CLE4L, pr
T PepeHITMPOBKY JIEMEHTOB KCHIIEMbI TIapa3uTa. ITOT MPOIIECC CIIOCOOCTBYET JK(
HJIEMEHTOB KCHJIEMBl. B KOHEYHOM HTOTe KJIETOYHAsI CTEHKA KJIETKU TU(bBI CUIIBHO Ui

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

Pucynok 2. ®opmupoBanue rayctopuu noBminku. A. Ob6pazoBaHue aire3MBHOTO /¥
MEPECTPOMKe KIETOYHBIX CTEeHOK. C. DKCTpeccus TeHOB, CBA3aHHAs ¢ quddepeHIma
MIPEIIIECTBEHHHK U 311 - 3peJbli MPOBOAAIIUHN 37IeMEHT KcuieMbl. [1osicHeHus - B Tel
JJIEMEHTA, a | - HHTHOUpPOBaHHUE.

B kascoom u3 npueedénnvix nusnce 3aoanuii evivepume BCE npasunvnvie séapuanmor omeema. K
nocnedosamenbHoOCmU OYK6 6 Anpasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPobenoe (pecuch

1. IlpounTaiite pparMeHT 1 ¥ BLIOEPUTE BepHbIE YTBEPKICHUS.

a. JInst HopMaNbHOH KHU3HEACSATENILHOCTH BCEM PACTCHUsIM-TIapa3iuTaM HEOOX0AUMO TECHOE B3aUMO/IC
b. Bce napasutudeckue 1[BETKOBBIE pacTeHHUsS 00pa3yIoT rayCTOpUH

c. 'ameTonThl HEKOTOPHIX MOXOBUIHBIX PACTEHUH MAPa3UTHPYIOT Ha rprudax

d. [TapasuTHdeckne pacTeHUs] BCTPEUAIOTCS CPEH TOIIOCEMEHHBIX

Otser: & ad

2. IIpounTaiite pparment 1, paccMoTpuTe PUCYHOK 1 ¥ BHIGEPUTE BEPHbIE YTBEPKICHHUS.

a. Cpey CUTHAJIBHBIX MOJIEKYJI, HCIIOTIb3yEMBIX MAapa3UTHYECKUMHU PACTEHUSIMH, IPUCYTCTBYIOT ITHK!
b. CTPUTOIaKTOHBI HMEIOT OIPAHMYEHHBINA PaMyC PACTIPOCTPAHEHHS, TIOITOMY CEMEHA 3aPA3UXHU TIPC
c. CurHanpHbIe TEpIIEHBI, Ha KOTOPbIE pearupyroT Mapa3uThl, BEACIIIOTCS B OCHOBHOM OpraHaMH IO
d. CeMena nmapasuTUYECKUX PACTEHHMH TPOPACTAIOT TOJILKO TIPH HAIUYHMH HETIOCPEACTBEHHOTO KOHTAI
Ortser: " abc

3. ITpouuraiite ¢parmMeHT 2 U BHIOEPUTE BePHbIE YTBEP/KACHH:

a. B obecnieuennn npuKpeIsieHns: y4acTByrOT ()epMEHTHI, BBIpa0aThIBAEMbIE KICTKAMHU I €3HOHHOTC
b. Kierku, npeBpamaroniyecsi B HOUCKOBBIE TU(BI, 00pa3yloTCst U3 ITapeHXUMBbI

C. HpOHHKHOBeHI/I}O rayctopmuu CHOCO6CTByeT PasMATYCHUE KIICTOYHBIX CTCHOK XO3sMHA IOQ ﬂeﬁCTBI
CTHUMYJIMPOBAHUH MAPa3UTOM

d. Anre3mn mapasuTa crocoOCTBYIOT KaK XUMHUYECKHE, TaK U pU3HIecKue (hPaKTOpHI

Orser: " ad

4. Onmupasicb Ha HHPOPMANHUIO, MPUBEAEHHYI0 BO ¢pparMenTe 2 M Ha PUCYHKe 2, BbIOepUTE Mpat
NPOBOASIIINX TKAHEH NMapa3nuTa:

a. CHmxenue ypoBHs akcrpeccun GSK3 npusoaut k cunresy BES1

b. Korna cHmxaercst ypoeHb akcnpeccun WOX4, HaunHaeTcst nporecc quddepeHInpoBKH TPOBOS
c. AGPs HakannuBaroTcs B KJIETOUHBIX CTCHKAaX KaK MOBUIMKH, TaK U KPAIIUBEI

d. C maganom nuddepeHIMpoBKH MPOBOSIINX KCUIEMBI, YPOBEHb dkcnipeccun TED7 moBbImaeTcst



Otser: "' abcd

5. Ucnioab3yst HHGOPMAIUK, TPUBEIEHHYI0 B TEKCTOBBIX ()parMeHTaX H HA PUCYHKAX, 2 TAKIKe
a. ®epmenTsl, Takue kak X TH, crmocoOCTBYIOT IEpeCcTPOKe KIETOUHON CTEHKH XO35MHA

b. Cuscuta - cre6eBoii OGIHTaTHBIIH TTApA3HT

c. TpaHCTIOPT BOIIBI MEXY MAPA3UTOM M XO3IWHOM OCYIIECTBIISETCS TOIBKO MO MEPTBBIM KJIIETKAM, a
d. JIummafiHuKy, pacTymnie Ha KOpe JepeBheB, ABISIOTCS Mapa3uTaMu

Orser: @ abc
MeToa OLlEeHKH IIpaBuabHbIe 0TBETHI 11 K
Tounoe coomsemcmsue acd
MeTox OLeHKH [IpaBUJIbHBIE OTBETHI JIsI: M
Tounoe coomeemcmeue abc
MeTox OLeHKH [IpaBUJIbHBIE OTBETHI JIsI: N
Tounoe coomeemcmeue ad
MeTo/ OLIEeHKH IIpaBujibHbIE OTBETHI AJIs: P
Tounoe coomeéemcmeue abcd
MeToj OlEeHKH [IpaBUJILHBIE OTBETHI [JIsI: X
Tounoe coomeemcmeue ab
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BOIIPOC 13: 3ANPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOIO TEKCTA

CyMuaThIX TpUOOB (aCKOMHUIIETOB) BCE CIIOPHI, 00pa3yroIIuecs B pe3ysbTaTe Meio3a U3 OHOM U TOH xke
JTUIUIONIHOM KIIETKH, OCTaroTcsl B oOmieil o0osouke — cymke. IIpu 3TOM cTpoeHne cyMoOK y pasHbIX
AaCKOMUIIETOB pa3Hoe. Y HEKOTOPHIX BHJIOB BCE CHOPbl B CYMKE paclOJIOXKEHbl B OJHY JIMHHUIO, B
CTPOrOM COOTBETCTBMM C TIOpSaKoM pacxoxzaeHuss xpomarua (l-e u ll-e ngenenue wmeiiosa
OPHEHTUPOBAHBI y 3TOro rpuda oauHakoBo). Kak OyayT BBIMIAAETh CYMKH, €CIIM UCXOAHBIM AUIIOU
61 rereposuroroit  d,d,? Tpemmomosxum, uro ammens O, obecmeunBaer opmmpoBaHHEe
HEKU3HECTIOCOOHO# cropsl, a amtens O, — sxusHecmocoOHo#. 3amonuure Tabmumy. B oTBeTax
WCIIONB3YHTE CIeAyromre 0003HaueHNS: HexKn3HecrocoOHas cropa — N, sku3HecnocoOHas criopa — L.
deHOTHUIIBI pa3HBIX CIIOpP HE pa3jeidiTe mpodenaMu WM 3Hakamu npenuHanus (mpumep: NL). B
jHocnenHeM 3aJJaHAM 3allMIINTE BapHaHTBl PACIONIOKEHHUS KJIETOK B CYMKE, HE pasfensis Hux
npoberamMu, a caMM  CYMKH  OTAEIMTEe JApyr OT  Jpyra  OJMHOYHBIM  MPOOEsIoM.

KonnuecTBo KIIETOK B CyMKe [y]

[TnouaHOCTH Kax 0¥ U3 HUX (N WM 2n) [u]

Cpenu HEX: KOJIMYECTBO KIJIETOK, HECYIIUX ayutenb | [t]
d,
KOJIMYECTBO KIIETOK, HECYIIUX ayuienb | [j]
d.

BpinummTe pacnonokeHne KIeTOK B CYMKE, €CITH BTOpasi KJIeTKa cieBa xu3HecrnocobHast | [1]




U3BECTHO, YTO:

BTOpas KJIETKa CJIeBa [o]
HEXXHU3HECTIOCOOHAS

BeImuImmETE Bce BO3MOKHBIE BAPHAHTHI CyMOK, €CTM B OJHOH M3 XPOMAaTH B HCXOJHOM | [r]
JUIUIONTHOM KJIeTKe mpon3onnia myTamus 0, — d,

BbIOpaHHbIii 0TBeT:

MeTo OLIEHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmaue

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomeemcmaue

MeTox OLIeHKH

Tounoe coomsemcmsue

MeTox OlIeHKH

Tounoe coomeemcmaue

MeTox OLIEHKH

Tounoe coomsemcmeue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

CymMuaThIX TpHOOB (aCKOMHIIETOB) BCE CIIOpBI, 0Opa3yrouuecs B pe3yiIbTaTe Meil
o6meit o6omouke — cymke. [Ipu 3ToM cTpoeHHe CyMOK y pa3HBIX aCKOMUIIETOB Pa3
B OAHY JIMHUIO, B CTPOIrOM COOTBCTCTBHUH C IMOPAAKOM PACXOKIACHUA XPOMATHUIA (
oanHakoBo). Kak OyayT BRITIISAETH CYMKH, €CIIM UCXOIHBIN AUIUION]] OBLT TeTepo:

(GOpMHUpOBaHKE HEXH3HECTIOCOOHOH crophl, a amnens O, — sxku3HecmocoOHOI. 3
o0o3HaYeHHs: HeXKU3HECTIocoOHas criopa — N, sku3HecocoOHas criopa — L. DeHot
npenunHanus (mpumep: NL). B mociennem 3a1anuu 3anuiinTe BapuaHThl Paciiosio
CYMKH OTACIIUTE Apyr 0T

KonnuecTBo KIETOK B CyMKe
[TnonaHOCTh KaXKa0# 13 HUX (N wim 2N)
Cpenu Hux:

KOJINYCCTBO K

KOJINYCCTBO K

BBHINTHIINTE PACIONOKEHHE KIETOK B CyMKE, €CIIM H3BECTHO, 4TO: | BTOPAs KJIETK:
BTOpAst KIIETK:
BHINUIINTE BCE BO3MOYXKHBIC BAPUAHTBI CYMOK, €CJIH B OJHOH M3 XPOMATHJ] B HC
npomsomnia myramus d, — d,

n])‘dBllJlbllblC OTBETHI NJIsI: Y

4

I'lpammhnme OTBETHI AJIsA: U

In
n

IIpaBubHBIC OTBETHI AJIs: t

I'lpammhnme OTBETHbI AJIsA: J

IIpaBuabHbIE 0OTBETHI 1J1s: |

LLNN

n])‘dlilldlbllblc OTBETHhI JIsA: O

NNLL

anIBllIleble OTBETHI IJIfA: I

LNNN NLNN NNLN NNNL
LNNN NLNN NNNL NNLN
LNNN NNLN NLNN NNNL



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
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

BOIIPOC 14: DOCCE

LNNN NNLN NNNL NLNN
LNNN NNNL NLNN NNLN
LNNN NNNL NNLN NLNN
NNNL LNNN NLNN NNLN
NNNL LNNN NNLN NLNN
NNNL NLNN LNNN NNLN
NNNL NLNN NNLN LNNN
NNNL NNLN LNNN NLNN
NNNL NNLN NLNN LNNN
NNLN LNNN NLNN NNNL
NNLN LNNN NNNL NLNN
NNLN NNNL LNNN NLNN
NNLN NNNL NLNN LNNN
NNLN NLNN NNNL LNNN
NNLN NLNN LNNN NNNL
NLNN NNLN LNNN NNNL
NLNN NNLN NNNL LNNN
NLNN LNNN NNLN NNNL
NLNN LNNN NNNL NNLN
NLNN NNNL LNNN NNLN
NLNN NNNL NNLN LNNN
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[Hatime paszeepHymsbili omeem. Ucnonwb3yiime A1 omeema crneyuasbHO omeedeHHoe roJie.
Bo3HuKHOBeHMe GakTepuarnbHbIX LITAMMOB, 06MaaaloLLMX YCTOMYMBOCTLIO K aHTMBMOTUKAM, B TOM
yucne U MynbTUPE3UCTEHTHOCTBLIO, CTAaHOBUTCHA akTyanbHOW MpPOGNeMoi COBPEMEHHON HayKu.
OnuwNTE M3MEHEeHWsl, KOTOpble [OMKHbI MPOU3OMTM B OaKkTepuanbHOW KneTke, 4YTobObl OHa

npuobperna yCToN4YNBOCTb K aHTMOMOTKKY. [NpeanoxuTe Knaccugukaumoo Takmux NU3MeHeHUN.

Janubrit
OTBeET:

1. [lepeHoc reHos.
1.1. BepTHUKaIbHEINA MTEPEHOC TEHOB (0T MAaTEPHHCKON 0COOH K JOUEpHEH).

Bo3HNKHOBEHNE T€HETHUECKON MyTalllu, 6Jaroapst KOTopoi OakTepus MoTydaeT pe3HCTeHTHOCTh (MyTalluu
GakTepuii MPOUCXOIAT JOBOJBHO OBICTPO), BICUET YBEJINUCHHUE YHCICHHOCTH TIOTOMKOB 3TOH OakTepwuw,
KOTOPBIM 3Ta MyTaIlusl [IepelaeTcsl, PH YCIOBUH, YTO HA 3TUX OaKTepHi BO3JCHCTBYIOT COOTBETCTBYIOIINM
AQHTHOMOTHKOM, TO €CTh 3TH TOTOMKH MOJIy4arOT MPEUMYIIECTBO B BEDKUBAHUH U Pa3MHOKEHUH.
[TocTeneHHO X KOJIUYECTBO pacTeT, GOpMHUPYIOTCS aHTUOMOTHKOPE3UCTEHTHBIN LITAMM.

1.2. 'opr30HTaNbHBIHA EPEHOC TEHOB -- IEPEHOC B KIETKY I'€Ha, OTBEYAIOIIETO 32
aHTI/I6I/IOTI/IKOPGSI/ICTGHTHOCTB.

1.2.1. TpaHCAYKIWHS -- TEPEHOC MOOMIIBHBIX TeHETHIECKUX JIEMEHTOB.

-- [TepeHoc reHa aHTHOMOTHKOPE3UCTEHTHOCTH C TIOMOIIBIO MJIA3MHUIBI C COOTBETCTBYIOMIEH
MOCJIEIOBATEILHOCTRIO, KOTOpasi, MOoMaaas B OaKTepHaIbHYIO KIETKY, HAUMHACT HCIIOJIb30BaThCS B XOJIC
TPaHCIALNN.

-- [lepeHoc reHa aHTHOMOTHKOPE3UCTEHTHOCTH B KJICTKY OakTepuu Oiarojapsi pelak THpOBaHHIO TeHoMa Npr
BHEJIPEHHUH B HeTO OakTepuodara.

1.2.2. V\cKyCCTBEHHBbI NepeHOC reHoB YeroBEKOM, B TOM vncrne ¢ nomoLlbto nnasmung, CRISPR-
Cas9 n apyrux MHCTPYMEHTOB reHHOW UHXeHepun, HanpuMep, C Lienbo NpoBeaeHs
COOTBETCTBYHLLMX UCCEeLOBaHUMN.



1.2.3. Konsbloramus -- HepeHoC T'eHOB U3 OJTHOM KIIETKU B JPYT'YI0 U HA000pOT Oe3 MOSIBICHUSI HOBOH 0COOH.

1.2.34. Tpancdopmanus -- 3axsar kietkod uyxoit JTHK u3 okpyskaromieii cpensl ¢ ee naabHEHIINM
UCIIOJIb30BaHUEM.

2. I/ISMCHeHI/IH, TIOKa3bIBAIOIINE MEHBIYIO CBA3b C TCHOTUIIOM.

2.1. ®opmupoBaHUE OMOIUICHOK -- HAXOISICh B OMOIIICHKE, OaKTEepHH, HAXOAIINECs BO BHYTPEHHEH ee
YacTH, 3alUIICHBI OT aHTHOMOTHKA, B CBSI3M C YEM OH HE MOJKET OKa3aTh HA HUX BO3ACHCTBHUE, MOKA
OMOIIIIEHKa HE MCYE3HET; K 3TOMY MOMEHTY KJIETKa, BEPOSITHO, yXKE IPHOOPETET PE3UCTEHTHOCTD YEPE3
TeHOTUNHIECKUE n3MeHeHNA. CTOUT yKa3aTb, YTO NMOSBICHUE MyTallnii, yBEININBAIOIINX (POPMUPOBAHIE
OHOTIIEHOK (HanmpUMep, TOBBIIAIOIIIE aII€31I0 KHIIEYHOH MaJOYKH K SMUTEIHIO KUIIEYHHUKA), TIOBJICYET
YCKOpEHHE TeMIIOB (POPMHUPOBAHUS aHTHOMOTHKOPE3UCTEHTHOCTH.

PesncreHTHOCTD OaKTEpUATBHBIX KJIETOK MOKET BOSHUKATh KaK IPH HEONIPAaBJaHHO 4aCTOM Ha3HAYECHHUU
BpayaM¥ aHTUOMOTHUKOB, TaK M IPH MIPEKICBPEMEHHOM NPEPhIBAHUN Kypca aHTHOMOTHKA ITaI[HEHTOM
(BBDKMBILME OaKTEpUaIbHBIE KIETKH IPUOOPETYT PE3UCTEHTHOCTD, PAa3MHOXKATCS M/WIIM TIepepaIyT
PE3UCTEHCTHOCTh APYTUM KJIETKaM, ¥ IIPHU MOBTOPHON MOMBITKE BO3/IECHCTBUS Ha Te k€ OaKTEpHUHU TEM ke
AQHTHOMOTHKOM, HO CITyCTs BpeMs, He AAaCT pe3yIbTaToOM), IPH HEONPAaBJaHHO YaCTOM HCIOJIb30BAHUU
AHTHONOTHKOB Ha )KUBOTHBIX ([TOPAXKAIOIINE UX OAKTEPUH TaKKe IMIPUOOPETAIOT PE3UCTEHTOCTH); TIPH
HEBEPHOW YTHIIM3alUH aHTHONOTHKOB, BCIIEJCTBUE KOTOPOH OHM MOTYT IOMAATh B TOM YHCIE B
KaHaJIM3aIHIo, TaK YTO celyac MHOTHE OaKTepHH, OpeiensieMble Ha BHYTPCHHEH MOBEPXHOCTH
KaHAJIM3aLHOHHBIX TPYO, 001a1ai0T aHTHOMOTHKOPE3UCTEHTHOCTBIO; TIPH TOBCEMECTHOM HCTIONIb30BAHUH
aHTHOAKTEpPHAIBHOTO MbLJIA, MMEIOIIETO B CBOEM COCTABE aHTHOMOTHKH, UTO SIBIIAIOCH MPOOIIEMOil B IepBoe
BpeMsl [0CIe Havyajia HOBCEMECTHOTO MCIIOJIb30BaHUs aHTHOMOTUKOB. [10TOMY HEOOX0AMMO COXPaHSTh TaK
Ha3bIBaeMble "aHTHOMOTHKH TOCIIETHEro pe3epBa’ Il KpallHUX CIIydaeB UCIOIb30BAHHS, YTOObI y
YeJIOBEeYeCTBa UMENCh aHTHOMOTHKH, K KOTOPBIM OaKTepHH ellie He BhIpadoTany YCTOHYMBOCTD, TaK Kak Ha
JIAaHHBIII MOMEHT UIMEHHO aHTHOMOTHUKH SIBJISIFOTCSI OCHOBHBIMU IIpENapaTaMt, HCIOJIb3YEMbIMU TP JICUCHUU
OakTepHaIbHBIX 3a00ICBaHUI.

Bepubiit  [OtcyrerByer]
OTBET
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BOIIPOC 15: 3CCE

Hpe)ICTaBJ'leHHLIe u306pameﬂnﬂ HITIOCTPUPYIOT UCITOJIb30BAHUE PA3JIMYHBIX METOA0B U
TEeXHOJOTHi NpHA HCCJICA0BAHUU SHAMECHUTOI0 TPUXOIVIAKCA — IIPEACTABUTECJIA

m MHOTOKJIETOUYHBIX *KMBOTHBIX U3 TuNa Il1acTuH4aTbie (Placozoa). BoinosHurte 3aJaHus,
3amucaB 0TBETHI B CIIENUAJILHO OTBEIEHHOE MOJIe.



100 ym

9,4-

6,6- a

1. YcranoBuTe COOTBETCTBHE MEKIY H300pPasKeHUSIMU, IPUOOPAMH U JIeMEeHTAMHU METOHK,
KOTOpPbIE HCMOJIb30BAJINCH MPH MOJIyYeHUH JAHHOT0 H300pakeHus. 3aNUIIUTE KAKI0€
MoJIy4eHHOe COOTBETCTBHE B M0Jie it oTBeTa B BuJe X - Y - Z, riae X - 0yKBeHHOe
o0o3HaueHMe N300pakeHus:, Y - HOMep npudopa (apadckas uugpa), Z - Homep MeTOAUKHU
(pumckasi nugpa). BHUMAHUE! Onun u3 npuOopoB ¥ 0JHA U3 METOAUK — JIMIIHHUE!

[Tpubopsi: DJIEMEHTBI METOJIHK:

1. Kamepa s snextpodopesa |. UsroToBneHue CTEKJISHHOTO HOKa JJIsl OTy4YeHUS
YJIBTPATOHKUX CPE30B

2. 3epkajibHas poTokamepa C I1. Oxpacka 00beKTa aHUIMHOBBIMH KPACUTENSIMH T10
00BEKTUBOM JJIi MAKPOCheMKH | MeTony I'pama

3. CBeTOBOIM MUKPOCKOIT I11. TIpuroroBnenue arapo3Horo reis

4. D7EeKTPOHHBIH MUKPOCKOI IV. Hcnonb30BaHue aHTUTEN, CIICLU(PHUECKI
CBSI3BIBAEMBIX C CEKPETHPYEMBIM MaTepPHaIOM, H

dayopecrupyromieii MeTKu

V. HaOmronenne 3a TOKOMOIIMEN )KHUBOIO 00BEKTA C
MCIIONIb30BaHNEM (ha30BO-KOHTPACTHOTO yCTPOKCTBA

V1. CxannpoBaHH€ MOBEPXHOCTH 00BEKTA TyYKOM
AIIEKTPOHOB

2.1. KakoBa ¢pyHKIHUS KJIETKH, 0TMedeHHOii nudpoii 1 na pucynke b? O0bsicHuTe cBOii 0TBeT.
2.2. Onpeneure, CKOJIbKO Map HYKJI€0THI0B COAEPKUT MoJieKy/J1a MuToxoHapuaasHoii JHK
y Placozoa (¢ To4HOCTBIO 10 THICSYH 11.H.).

3. OaHo u3 n300paskeHN i MILIIOCTPUPYET UCIO/Ib30BaHNE PACIIPOCTPAHEHHOI0 MeTO1a
pa3aesieHusi cMecu MoJieKyJl. OnuIIuTe NPUHIMIIBI, JeKallie B OCHOBE JAHHOT0 MeTo/1a,
YKQKUTe CBOMCTBA MOJICKY.JI, O3BOJISIIOIIHE UX pa3feuTh. B kakoii cpene(cy0cTanumum)
oCylIecTBJISIeTCH nmpouecc?

HMauneiii 1.
OTBeT:



A-3-V

B-4-1
B-4-VI
r-4-1v
JT-1-1

2.1. CexpeTopHas -- B HUIMYUU MHOTOYHUCIICHHBIE BaKyOJIH.

2.2. 23 TeICSuM map HykieoTuaoB (u3 hotorpaduum [, pesymbrarsl anekrpodopesa; Placozoa Ha oTMeTKe B
23 kunobasel).

3. DnexTpohope3 OCHOBAH HA Pa3HOM CKOPOCTH JIBIXKCHMS MOJICKYJI P MPOIYCKaHUH depe3 cpemdy (Teb)
anekTpuuecTBa. Uem Oouiblle ATMHA MOJIEKYIIBI, TeM ObICTpee OHa ABMKETCS uepes reib. biaaroxaps stomy,
MOZBEPTHYB 3JIEKTPOoope3y NOCIIe0BATEILHOCTH, HAIPUMED, HYKICOTHIOB U3BECTHOM JUIMHBI, MOXKHO
y3HATh, KaK JIAJIEKO MO JIOPOXKKe OYyIyT YXOIUTh MOJICKYJIbI TOH MJIM WHOM JUIMHBL. BriocnencTumy,
MOABEPTHYB 2JIEKTPOPOpe3y MOJIEKYJIbl HEN3BECTHOM JUIMHBI, MOXKHO CPAaBHHUTH ITPOMJCHHOE UMU
PAacCTOsSIHUE C PACCTOSHUSAMH, IPONACHHBIMU MOJIEKYJIaMU KOHTPOJIBHBIX JJIUH, U C BBICOKOM TOUHOCTBIO
HAWTH UCKOMYIO JUIMHY MOJeKybl. IIponecc ocylecTBiseTCs B Teje, B YaCTHOCTH, B arapo3HOM Telle.

Bepuenii  [OtcyrcTBYyeT]
OTBET

7
u3 10 6an10B

BOIPOC 16: 3ATIPOC ®AMJA

YBakaeMbIil y9acTHHK!

J171st CBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Ckommmpyiite OTBETHI B (haiin word;

2. He 3a0ynpTe yka3aTh OJ0K 3aaHUS 1 HOMEP BOIMPOCaA;

3. Ins coxpanenus Haxxmure "@aiin" - Coxpanuth kak - Kommetotep - O630p - Pabouwnii cTon - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopats popmar PDF.

m HU B KOEM CIIYUYAE HE YKA3BIBATH B HASBAHWN JOKYMEHTA NJI1 B CAMOM JJOKYMEHTE ®UO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pexoMeHayeM npoay0anpoBaTh (Gaiiia B 4aT IPOKTOPY.

Hannbiii oreet: 012001963.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_425060_1/s/ab998ff07bdc4e12862be62859324007_ol2001963.pdf?uploaded_filename=ab998ff07bdc4e12862be62859324007_ol2001963.pdf

