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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
[lepBrle nCaHCKHUE TOPTOBIBL, OTIIpaBUBIIHECS B FOkHYI0 AMEPHKY, MOTIIH BE3TH C COOOU TPY3

JlanHbIie OTBETHI: (L4 C.

Koge

J e,
ﬂ ATnenbCUHOBOH 1eIPBI

Bepnsie otBeTsI: (L ¢,

Koge

A e.

ATnenbCHHOBOM IeIPBI
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
Morekyna AT® HemoCpeACTBEHHO HCIOIB3YETCs s 00eCIeUeHUs

JlauHbIe oTBeTHI: £ 3.

Cunresa [IHK

4 b.

PaboThl aKTO-MHO3MHOBOTO KOMILJIEKCA

4 C.

Perynsiium akTUBHOCTH OEJIKOB

2d.
ﬂ AKTHBHOTO TPaHCIIOPTa BELECTB

Bepnsie otBeThI: 4 b,

PaboThl aKTO-MHO3MHOBOTO KOMILJIEKCA

4 C.

Peryssiuyy akTHBHOCTH OEJIKOB

Ad.

AXTUBHOTO TpaHCIIOpTa BCUICCTB

4 e.
Cunteza PHK

0
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB



Brioepure BCE npaBujibHbIE 0TBETHI.
VY 0/1HOTO U3 BUIOB MATSIPUIHOTO IIIA3MO/IMSI 3UTOTA COACPIKHUT B sApe 28 XpoMOCOM U mociie OPMUPOBAHUS ACTUTCS
nyteM Meiio3a. ClieoBaTenibHO, y 3TOr0 BHIa B HOpME

JlanHbIie OTBETHI: 4 3.

Knertka Ha cranuu aHada3bl IEPBOTO JEJICHUS Mei03a COJepKUT 28 XpOMOCOM

Ae.

ﬂ 3pemnas >keHCKas raMeTa COIep KuT 14 xpomocoMm

Bepnsie otBeThI: (L4 3,

Knerka Ha cranguu aHada3bl IEPBOTO JEJICHUS Mei03a COEPKUT 28 XpOMOCOM

Ae.

3pernas >keHCKas raMeTa COAep KuT 14 xpomocoMm
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BOIIPOC 4: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.
Ha gerBepToM TpodudeckoM ypoBHE B MUILEBOI LEMH MOXKET PacHoIaraTbes

JlaHHbIe OTBETHI: (L4 C.

JoxneBoii uepBb

Ad.

SlcTped-TeTepeBsITHIK

A e.

ﬁ [Tyxoen

Bepnsie otBeThI: (L4 ¢,

JoxneBoii uepBb

Ad.

Slctpeb-TeTepeBITHUK

o C.
Ilyxoen
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BONIPOC 5: 3AIIPOC HECKOJBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Uepes KOKHBIH Oapbep B OpraHU3M YeJIOBEKa MOTYT ITPOMTH

m Jlannbie oTBETHI: (L4 .

Butamun D



Qe

I'maypoHoBas kuciora

4d.

JIM4MHKA IIMCTOCOMBI

Bepnsie otBeThI: (L4 3,

JlanonuH

4'b.
Buramuu D

4d.

JIM4MHKA IIHCTOCOMBI

v X}
Bona

0
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BOIIPOC 6: 3AIIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
HexoTopbie OproXOHOTHE MOJUTIOCKH B XOJ1€ 3BOJIIOIMH MTOJHOCTHIO YTPAaTHIN pakoBUHY. KakoBbI BO3MOXKHBIC TPUIHHBI
9TOM yTpaThI?

JlaHHBIE OTBETHI: 4 .

[lepexon k mapasuTumMy

o C.

HCPCXOZ[ K )KHU3HH B II0YBE U JICCHOU IIOJACTHIIKE

o e,
ﬂ [lepexon K >KU3HU B TOJIIE BOBI

Bepnsie oTBeTsI: L4 b,

[epexon k mapasuTumy

o C.

HCPCXOZ[ K )KHU3HH B II0YBE U JICCHOU IIOJACTHIIKE

Ae.

Hepexo;l K ’)KM3HH B TOJIIC BOJBI
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BOIIPOC 7: 3ANIPOC MHOTI'OKPATHOI'O BBOJA INPONIYIIEHHOI'O TEKCTA

Ilepen BamMu M300pakeHNs Pa3IMYHBIX CTaIUI HEKOTOPOTO MpoIiecca, MPOTEKAIOMIero y pacTeHui. PaccMoTpuTe pucyHKH
-EI/I BBITIOJIHUTE 3a/1aHUS.



1. YcraHoBHTE NpaBUILHBIA HOPSJOK CTaINIT H300pakKEHHOTO Npoliecca, HAauuHasi ¢ MATEPUHCKOM KJIETKH MUKPOCIIOPHI.
OTBeT 3anuIInTe B OTBEACHHOE I10JI€ B BUJE MOCIIEA0BATENILHOCTH OyKB 0€3 3HAKOB IPENMHAHUS U IPOOEIIOB, PETUCTp HE
BaXKCH.

Ortser: [X]
2. BeibepuTe MpaBUIbHBIC XapaKTEPUCTHKH JAHHBIX OOBEKTOB (OTBET 3alUIINTE B OTBEICHHOE ITOJIC B BHIE
MOCTICIOBATENEHOCTH JIATHHCKUX OYKB B a(haBUTHOM MOpsIIKe Oe3 3HAKOB MPEIHHAHMS U IPOOEIIOB, PETUCTP HE BAXKEH).

a. Ha n3o0pakenuu /] npencrasieH sTar raMeToreHesa

b. AHTepuanHN MPEACTABICHBI OJTHON KJICTKOM

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

d. CtpykTypa Ha KapTHHKE B cocTOUT M3 IBYX KIIETOK

e. BereratuBHbIe KJIETKH MMPEACTABICHHOI'O MY>KCKOTO raMeTo(uTa OBICTPO JIEr€HEPUPYIOT B IPOLIECCE €r0 Pa3BUTHS

Ortser: [Y]

3. ITo xapaKkTepHBIM JETANISIM CTPOCHHS ONPEICINTE, K KAKOMY OTIEITy OTHOCUTCS MPEICTAaBICHHOE PACTEHHUE, H
3aIMIIUTE PyCCKOe Ha3BaHMe 3TOTO OT/AelNa B OTBEACHHOE MOJIe:

Ortser: [b]

4. 3anuinnTe B OTBEACHHOE I10JI€ HA3BAHME CTPYKTYPHI, HA KOTOPYIO YKa3bIBaeT CTpeliKa Ha n3obpaxernu E.
Ortser: [K]

5. 3anmummTe B OTBEJCHHOE NOJIE pyccKoe Ha3BaHue (a3bl Meiio3a Ha n3o0pakeHuH '

Ortser: [u]

Bbi0panHbIii 0TBET: [Nepen BamMu M300paKeHUsI Pa3IMYHBIX CTAJIUI HEKOTOPOTO Mpolecca, NPOTEKAOLIET0 Y pacTeHH. P



MeTo/ OlLleHKH

Tounoe coomsemcmaue

MeTo OLIEeHKH

Tounoe coomsemcmaue

MeToa OlLleHKH

Cosnaoenue wabnona
Cosnaoenue wabnona

MeToa OlLleHKH

Tounoe coomeemcmeue

MeTo OLIEeHKH

L NN e @
gy e ’ﬂ 'l X 48733 e rien 3
1. YcraHoBHTE MPaBIIIBHBIN MOPSIOK CTaINH H300pakeHHOTO TpoIIecca, HaunHas ¢ MATEPHHCKOM KJI
MOCTICIOBATEIBHOCTH OYKB 0€3 3HAKOB IPEITHMHAHUS U TIPOOEIIOB, PETUCTP HE BaXKEH.

Orger: @ araoBe

2. BriOepuTe npaBUIbHBIC XapaKTEPUCTHKH JAHHBIX 00BEKTOB (OTBET 3AMHUIIMTE B OTBEICHHOE MOJIC |
03 3HAKOB TPENMHAHUS U POOEIOB, PETUCTP HE BAXKCH).

a. Ha m3o00paxenuu [l mpencrasiicH 3Tal raMeToreHesa

b. AHTepuaNN IPEICTABICHBI OTHON KIETKOM

¢. MyKCKHe TaMeThl 3THX PACTeHHUI He HECYT KT'yTHKOB

d. CtpykTypa Ha KapTHHKE B cOCTONT M3 ABYX KIJICTOK

e. BereratuBHbIE KIIETKH MPEACTaBICHHOTO MY>KCKOTO raMeTo(uTa OBICTPO IETEHEPUPYIOT B IIPOLIEC

Orser: & acd

3. ITo xapaKTepHBIM JETANIAM CTPOEHHS OIPEAEIUTE, K KAKOMY OT/IENTy OTHOCHTCS MPEACTABICHHOE P
oJie:

Orser: & MOKPBITOCEMSIHHbIE

4. 3anumuTe B OTBEICHHOE T10JIe HA3BaHMe CTPYKTYPBI, Ha KOTOPYIO YKa3bIBaeT CTPEJIKa Ha N300pask

Otser: & nbLIbLEBast TpyOKa
5. 3anummTe B OTBEJCHHOE I0JIe pyccKkoe Ha3BaHue (a3pl Melio3a Ha m300pakeHnu I

Orser: & Tesiodasa 1

HpaBl/lﬂbeIe OTBETHI JIsI: X

OarBe

HpaBl/l.HbeIe OTBETHI AJIsI: Y

cd

IlpaBuabHBIE OTBETHI 1JIsA: b

[L]BeTkOBEIE

[TIm]oxpsiTOCeM[esi|HHBIE

IlpaBuabHbIe 0TBETHI 111 K

ITeinbneBas TpyOKa

HpaBl/l.]'ll)Hl)le OTBETHI JIsI: U



Cosenadernue wabnona [Tr]enodaza( )?[11]( nenenus meiioza)?( )?

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

Cosenadernue wabnona [TIm]epras [Tr]enodasa( nenenus meiioza)?( )?
Coenadenue wabnona [Tr]enodasza (meiioza)? [11]()?

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

Coenadenue wabnona 1(-)?as( )?[Tr]enodaza( meito3a)?( )?

Cosenadenue wabnona 1(-)?as( )?[Tr]enodaza( generus meiiosa)?( )?
Coenadenue wabnona [Tr]enodasa( )?(nenenus)?( )?(metioza)?( )?[11]()?
Cognaoenue wabaona [Tr]enodasa (meitoTnyeckoro nenenus)? [11]()?

8
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BONNPOC 8: 3ANPOC MHOTOKPATHOI'O BBOJA NPONYWEHHOI'O TEKCTA

Ha pucynke n300paxeHbl TeHEPATUBHBIC CTPYKTYPHI IPEACTABUTENCH Pa3InYHbIX OTAEIOB BBICIIMX pacTeHUi. BHecute
pyCCKHE Ha3BaHMs 3TUX OT/EJIOB B OTBEJICHHBIE T0JIA PSAIOM C COOTBETCTBYIOIIIMMHU HOMEPAMH.

BbiGpanHblii oTBeT: Ha pucynke m300paxxeHbI TeHepaTUBHBIE CTPYKTYPHI IPEACTaBUTENEH Pa3INIHBIX OTAEIIOB BRICIINX [



MeTo/ OLIEHKH

Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLlEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OlleHKH

Cosnaodenue wabnona

MeTo/ OLlEHKH

Coesnaodenue wabnona
Coesnaodenue wabnona

Coesnaodenue wabnona

MeTo/a OLIeHKH

Cosnaodenue wabnona
Coenaodenue wabnona

Coenaodenue wabnona

ToJid pAAOM € COOTBECTCTBYIOIIMMU HOMEPAMU.

e
1.9 TMOKPBITOCEMSIHBIE
2. % IUVIAYHOBU/IHbIE
3. € ronocemsinnbIe
4% NANOPOTHUKOO0pa3HbIe
5. 4 xBomeBuAHbIE

Hpamlm,m,lc OTBETHI 1JIfA: I

[Hu]serxorsie( )?()?()2()?()?()?()?()?
[TTm]oxpertocem[est |arbie( )?( )?()?()?2()?()?2()?()?

npaBllJlbllblC OTBETHI JJIs: t

[Tnjnaysosummsie( )2()2()2()?2()?()?20)2()?
[Hn]mayne( )?()?()?2()?2()?()?()?()?
[Mn]rayroo6passsie( )2( )2()2()2()?2()?2()2()?

ﬂpammmu.le OTBETHI IJIsI: Y

Tomocem[est|anbie( )?()?()?()?()?()?()?()?

l'lpamuu,ublc OTBETHhI IJIfA: O

[TTm]anoporaukoo6paszubie( )?()?()?()?2()?2()?()?()?
[TIm]anoporaukoBuanbie( )?()?()?2()?2()?()?2()?()?
[M]amoporauku( )?()?()?()?2()?2()?2()?()?

npilBﬂH])Hble OTBETHI AJIsdA: W

[Xx]BomeBumnbie( )?()?()?()?()?()?()?()?
[Xx]Bomm( )?()?()?()?()2()?()?()?
[Xx]Bomeoopaznasie( )?( )?()?()?()?()?()?()?
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BOIIPOC 9: 3CCE

Ilepen Bamu TekcT, copepRamuii NsATh ONOJTOTHYECKUX OIIUO0K. BHHMATEILHO IPOYTHTE €r0,
HalIuTe OTHOKH M O0BACHUTE, B Y€M OHHU 3aKJIIOYAIOTCSI, BIHCAB OTBET B OTBEIEHHOE TOJIE.
Buumanue! Hcnpasnenue ppazel ucknouumenvHo ompuyanuem (Moxycem — He MOINCEM, UmMeem — He
umeem u m.n.) ne 3acuumsiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

I'eHBI «IOMAITHETO XO3AHCTBA» — JJIEMEHTHI T€HOMAa, HEOOXOAMMEBIC I TMPOTEKAaHUS OCHOBHBIX
KJIETOYHBIX ITPOLIECCOB B oprann3me. K ux 4ucily OTHOCSTCS U FeHbl, KOHTpoaupyromue pernkanno JTHK,
TPAHCKPHUIIINIO, TpaHCIANMI0. OHU AKCIPECCHPYIOTCS MOYTH BO BCEX JKMBBIX KIIETKaX HA BCEX CTAUAX
OHTOT€HE3a U JKU3HEHHOTO IMKJIA. Y MHOTOKJIETOYHBIX XUBOTHBIX TAKUE I'€HBI JIOKAIM30BAHBI U B SIAPE U B
MUTOXOHApHUAX. THTEpeCcHO, UTO «XO3SICTBYIOIIHE) MPOIECCH B MUTOXOHAPHIX 3TUX 3YKAPHOT MOITHOCTHIO
AaBTOHOMHBI OT siiepHbIX reHoB. Eme B XX Beke ydeHble JOKa3aJld, YTO MUTOXOHAPUH — HE YTO WHOE Kak
MypIypHBIE CEpOOaKTEPHH, MEpPELIe/IIINe K )KU3HH B KIETKaX JPEBHUX aHAPOOOB.

Y NOKPBITOCEMEHHBIX PACTEHHM TE€HBI <«JIOMAIIHETO XO3AWCTBa» COJEpXkKAaTcs B SApe, B IUIACTUAAX,
MUTOXOHJPHSAX, a TaKKe B IUIa3Muaax - HeOompmux moiekynax JHK, mokann3oBaHHBIX B IUTOIDIA3ME U
PEINTUIUPYIOMIUXCA OTHOCUTCIIBHO HE3aBUCUMO OT AACPHBIX W INIACTUAHBIX 3JICMCHTOB I'€HOMA. 3aMeTI/IM,
yto cBosg coOctBenHas JIHK Oputa oOHapykeHa M B COCTaBE KHHETOCOM — 0a3albHBIX 3JIEMCHTOB
KTYTHKOBOTO arapara 3yKapruoT, 9To B 80-e rojpl mponuioro Beka pacCMaTpUBAIH KaK apryMEHT B IOJIB3Y
TUIOTE3BI 00 UX CHMOMOT€HHOM MTPOUCX 0K ICHUH.

B oTimMune oT TeHOB «JIOMAIIHETO XO3SCTBay, TeHbl «POCKOLIN» paboTaloT B KJIETKAX OMpeaesIeHHBIX
TKaHEeW W OpraHoB, obOecrieunBas WX crerudrueckue (YHKIUN, W IKCIPECCUPYIOTCS JHUIIb TOTJa, KOTAa
TpeOyIOTCS BX MPOAYKTHL. K HIM, B 4aCTHOCTH, OTHOCATCS T€HBI, Koaupytomue pudocomasie PHK.

Hannpiii 1. Y IOKPBITOCEMSHHBIX PACTCHHUH B KJIETKE HE MOXKET COIEPKaThCs IUIa3MHIA T.K. JaHHAS CTPYKTypa
OTBeT: XapakTepHa I IPOKapHOTHYECKUX KIETOK OaKTEPHi.
2. K renam "pockomn”, "obecreunBaronpx crnennpuyeckue GyHKIUU" pa3inuHbIX TKaHEH, HE MOTYT
OTHOCHTBCS I'eHBl, Koaupytoue pudocomubsie PHK T.k. pubocombl-yHHBepcaibHas €HMHUIIA, CIyKallas
JUIS CHHTE3a 0eIKOB M HeoOXoauMasi BO BCeX KIIETKax.

3. Y HOKpBITOCEMSIHHHBIX He MorJia ObITh 00HapyxeHa IHK B cocraBe KHHETOCOM T.K. Y HUX HET KT'yTHKOB
WJIN PeCHUYEK (-> yTpaueHbl KHHETOCOMBI, CTPYKTYPBHI, JIS)KaIlle B OCHOBE TaHHBIX 00pa30BaHUi).

4. Cepobakrepui sIBJISIOTCS aHAYPOOHBIMH OAKTEPHUSIMH, B TO BpeMs Kak 0aKTEPHH, OT KOTOPBIX MPOU30ILIH
MHTOXOHAPHH ObLTH a3pobaMul (COOCTBEHHO, IS IMKBUAALIMU BO3JCHCTBHUSI KUCIOPOAa OHU M OBLIN

"3axBaucHbBI").

5. 9KCHp€CCI/I$[ MUTOXOHAPHUAJIbHBIX 'CHOB KOHTPOJIHPYCTCA AACPHBIM I'€HOMO ITO3TOMY HET yHOMfIHyTOﬁ
ABTOHOMHOCTH

Bepwnsrit [OtcyterByer]
OTBET

4
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

B

OaHHOM 3a0anuu 8am HeoOX00UMO NPOAHATUUPOBAMb (QpacMeHm MeKCma, NOCEAUJeHHbI

MemoouKe UuUccied08anull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAyUU U3 MEKCMA SbINOIHUNMD
Ysaoanus.

Meton nonmumepasHoit nenHoi peaxuuu (IILIP) B Hacrosiee Bpemsi MIMPOKO MPHUMEHSIETCS B



owomornn u MmemunuHe. Knaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMUUN
uHTepecyome Hac nocienoBarensbHocTH JIHK. CrnenmuduyHocTh MaHHON peakmuu 0O0eCTieUrBaIOT
HEeOOoJIbIINE MOCTEeIOBATENbHOCTH HYKJICOTUAOB - mpaiiMepbl. Mx moalupaioT Kk 000MM KOHIIAM
ammnuuupyemoro yuyactka JIHK takum oGpa3om, 4ToObl MOCIEI0BaTENbHOCTh TaK HA3bIBAEMOIO
IpSIMOTO IpaiiMepa COOTBETCTBOBAJA MOCIIEIOBATEIBPHOCTH HA 5°-KOHIIE IIETH, TOT/Aa KaKk OOpaTHBIN
npaiimep oOpaTHO KOMIUIEMEHTapeH IOCieoBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uHTepecyrommii Hac ydactok JIHK 3akanumBaercs mocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHbIil mpaiiMep OyaeT UMeTh mocienaoBaTeabHOCTh: 5 -TAGCTT-3". Uro0Obl mpaiiMepsl MOIIH
y3HaTh HeoOxomumyro mnocinenoBatenbHocTh JHK cmecs ansa I[P peakuuu HarpeBaroT 10
OTIpe/IeNICHHOM TeMIEepaTyphl - TeMIEpaTyphl OT)KUTA MpaiiMepoB. ITa TeMIlepaTypa pacCunuThIBACTCS
myTeM TMpuOaBJIICHUs K TeMIepaType IUIaBJIIeHUs (TeMIeparypa, OpH KOTOPOW IMPOUCXOTUT
pa3beIMHEHUE JBYXIICTIOUYCYHOW MoJiekyiasl mnpaiimepa) 4°C  rpanycoB. JIHK-mommmepasa,
OCYILECTBIIAIONIAS pEINIMKALNI0 uHTepecyromero Hac yuactka JIHK, ucnone3yer npaiimep B KauecTse
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe HaHHOI peakuuu MOJy4yaeTcsl KOMUs HeoOXOIuMOi
nocnenoarenpHoct JTHK.

Jiig Toro, 4to6bl pa3nuuuTh nociegoparenbHoctu JIHK, MOKHO MCTIOIB30BaTh PECTPUKTA3HI —
(bepMeHTBI, KOTOPBIE Y3HAIOT U Pa3pe3aroT CTPOro ONpeesICHHBIE MOCIeI0BAaTEIbHOCTH HYKICOTHI0B
B JIHK (tak HasbiBaeMble caiiThl pectpukiuu). Hampumep, pectpukraza Pfull, y kotopoii caiir
pectpukiuu HeceT mocienoBarenbHocth 5 -GCATC|G-3", npu peakmuu ¢ IOCIEI0BaTEILHOCTHIO
JIHK ©Oyner paspe3ath ee Ha jaBa (parMeHra, COAEpIKallde Ha KOHIAX IOCIEI0BATEILHOCTH 5 -
GCATC-3 u5-G-3.

1. B mpemioxeHHOW TMOCIeAOBATEIPHOCTH HYKIICOTHIOB 3aKOJUPOBAaH NenTHa uHOM 19
AMHHOKHUCIIOTHBIX OCTaTkoB. Bam HeoOXxoaumo momo0Oparh mpaiiMepsl s aMIuddUKanuu
HYKJICOTHIHON ITOCIICJIOBATEILHOCTH, KOTUPYIOIICH JAaHHBIA TENTHA, HAa4MHAs CO CTapT-KOJOHA
(ATG), u cogepxameii cron-komoH (TGA, TAG, TAA). Ilomuute, 4T0o mpaitMepsl JOKHBI OBITH
cienu(UIHbI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIepaTypoil ruiaBineHus (paznuuus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHs paccuuThiBacTcs o dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJICOTHUIOB KAXKIOrOo THUMA. Pasmep Kaxkmoro mpaiimMepa JODKEH COCTaBIATh 15
HYKJICOTUIOB. 3alMIIUTEe B OTBEICHHOE IOJIE MOJIyUYCHHBIC MpaiiMepbl B HANpaBICHHH OT 5’- K 3’-
KOHITY B BH/€ MOC/JI€I0BATEIHLHOCTH 3arjJaBHBIX JATHHCKHX OYKB 0e3 MpodesioB (B TOM 4YHCIIE
KOHIEBBIX) U YKAKUTE TEMIIEPATYPY UX TUIABJICHUSI.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC -3’

OTtBet:

[Tpsimoii nipaiimep: [X]

OOpartHsblit mpaiimep: [Y]

TemnepaTypa nuasineHus npamoro npaiimepa: [2]°C

TemnepaTypa nuasieHus ooparHoro npaiimepa: [K]°C

2. Tlomyuennslii B mpenpiaymieid yactu 3amanus [ILP mpomgykT BcTpawBaeTcss B MIa3MUIY JUIS
CHUHTE3UpOBaHusl Oenka B Oakrepusix. BaM naHbl mociieoBaTeabHOCTU (CalThl PECTPUKLUH), IO
KOTOPBIM JIBE PECTPHUKTa3bl (SHIOHYKJIEa3bl pecTpukimu) crneuuduuno paspesaror JJHK. B orsete
YKOKATE pa3Mep (parMeHTOB, KOTOpbhIE TMONIy4daTcsi B pe3yibTaTe€ pPeaKIuu PEeCTPUKIINH,
MPOU3BEICHHONM ATUMHU PECTPUKTa3aMU ISl TUIa3MUJbL, COJAEpXalleil BCTaBKYy B IPaBWIbHOU
OPUEHTAIINH IICTIH.

Alul5 - AG|CT -3

EcoRI5 - G|AATCC - 3



EcoRl
1875

MeCTO BCTaBKWU

EcoRl EcoRlI EcoRl
625 1875 625
@ npomoTop

OTBeT 3anuIINTe B OTBeJEHHOE MO0Jie B BH/E MOC/IeI0BATEIbHOCTH YHCEJ, PACIOJIOKEHHBIX 0
BO3PACTAHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPoOeIaMHu.

Otger: [mM]

BeiOpaHHbIii OTBET:

B 0annom 3a0anuu 6am HeobX00UMO NPOAHATUIUPOBAMY pazmenm meKcmad, noce
3HaHUl u ungopmayuu us
Meton nonumepasnoit nenHoi peakuuu (I1LIP) B HacTosiiee Bpemsi MIUPOKO I
MO3BOJIIET TMOJNYYUTh OOJBIIOE KOJMYECTBO KOMHUM WHTEPECYIOIIEeW Hac IOCIeE,
obecreunBarOT HEOObININE MMOCIEOBATETLHOCTH HYKICOTUIOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI TOCIEI0BATEIHLHOCTh TaK HA3IBAEMOTO MPSIMOTO Tpa
L[EeNH, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEeH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCTBIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIM Y3HaThb HEOOXOIUMYIO MOCIIEI0BATENb
OTIPE/ICIICHHOW TeMITepaTyphl - TeMIIepaTyphl OT)KHATA NpalMepoB. DTa TEMIIEPAT,
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIEOUYCHH
OCYILECTBISIIONIAs PEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3ynbTaTe NaHHOM peakluy MOMy4aeTcsl KOs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
Jns toro, ytoObl paznuuuth nocienoBatenbHocTH JIHK, mMoxxHO umcmon
pa3pes3aroT CTPOro onpeAeNeHHbIe MocienoBaTeNbHOCTH HykieoTnn0B B JIHK (Tak
Pfull, y xoTtopoii caiiT pecTpuKIH HeceT mocienoBarebHoCTh 5 -GCATC | G-37, 1)
ee Ha JiBa ()parMeHTa, CoJepKalllie Ha KOHIax mocienoBarenbHocT 5 -GCATC-3

1. B mpeanoskeHHO MOCIEeI0BAaTENbHOCTH HYKJICOTHIOB 3aKOJUPOBAH MENTHU [
noo0paTh mpaiMepbl IS aMITTUUKANNA HYKJICOTHIHOM ITOCIIeIOBATEILHOCTH,
(ATG), u coxepxaineit cron-komon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaiim
OJIMHAKOBOHM TemIeparypoil muaBieHus (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXaoro Tuma. Pasmep k
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:

I[Ipsamoii mpaiivmep: € TACGTCCAAATAGTA

OGpartnbiii mpaiimep: @ ATGATAAACCTGCAT

Temneparypa niuasiaeHus npamoro mpaiMepa: & 40°C

Temneparypa niasiaeHus odpatHoro npaiimepa: & 40°C

2. [lomyuensslit B npenpiaymiei yactu 3aaanus [1LP npoaykt BcTpanBaeTcs B mia
MOCJIEI0BATENBHOCTU (CAMThl PECTPUKIUU), 10 KOTOPBIM JIBE PECTPUKTA3bI (IHIC



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

Alul5 - AG|CT -3

EcoRI5 - GJAATCC - 3

MECTO BCTaBKM

EcoRI EcoRl EcoRI
1875 625 1875 Pl
@ npomotop

OT1BeT 3anmuIINTe B OTBCACHHOEC ITI0OJIE B BH/AC MOCJICA0BATCJIBHOCTH YHCEJ
OAUHOYHbBIMMU npoﬁe.ﬂaMn.
Orser: &3 [Hu4yero ne mauno|

MeTox oneHKH IlpaBuJibHBIE OTBETHI AJIsI: X
Cooeporcum ATGCAGGTTTATCAT
MeTox OLEHKH [IpaBu/IbHBIC OTBETHI AJH: Y
Cooeporcum CTATCGAGTTATGAA
MeTox oneHKH IlpaBuJibHBIE OTBETHI AJISI: Z
Tounoe coomeemcmaue 40

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

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

2
u3 5 0aj10B

BOIIPOC 11: OTBET, OTPAHUYEHHBIW MO JJUHE

Kaxkue nusmMeHeHusi MOTyT BO3HHKHYThH B IOJYY€HHOH B MpeAbIAYIIEM 3aJJaHUU
nocjenoarebHocTH JJHK 1 kakoBbI NPUYNHBI NOABJICHUS TAKUX U3MeHeHuit? [laiiTe
KPaTKHil 0TBeT.

Hauneii  ipu [P MoryT Bo3HMKaTh pa3inyHbIE CIy4ad ¢ U3MEHEHHEM UTOTOBOM IETTH. JTO MOXKET OBITh BHI3BAHO

OTBET:  HENpaBWJIbHBIM IPHCOEIMHEHHEM K MaTepPUHCKOM LIeNn HyKJICOTHIOB (-> OyieT BO3HUKATh aHAJIOT
TOYEYHOI MyTalny, B pe3ysibTaTe KOTOpOi Oy/eT n3MeHeH oJIMH Hykieotun). [IpaiiMep MoxeT HEBEpHO

m TIPUCOEIMHNTBCS K LM B CIIy4ae ecild, JoOYyCTUM, MaTepHHCKAs LieNb 00pa3yeT HeOObIIYIO IIHIBKY U B

pe3ynbTate 1o KpasM 3TOH HIMWIBKK OyJeT HaXOANUTCS CalT, aHaJIOTMYHBIN caiiTy CBsA3bIBaHMA IpaiiMepa ->
BO3MOJKHO MOJIY4EHHUE CMEIEHHs paMKH CYUThIBaHUS. OYeHb PEJKO BCTPEYAETCs CUTYyalusl, KOoraa
HEOOXOIUMBIN (parMeHT THK BCTPAMBACTCS B IDIA3MHUTY ''TIEPEBEPHYBIINCE" -> HE MOIyIUTCA
HEOOXOIUMBIN POIYKT.

Bepueiii  [OtcyrcTByer]



OTBET

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

Buumamenvno npouumaiime npeonodicennvle Qpazmenmosl MeKCma u paccCMompume pUCyHKU, 3amem nepexooume K
BbINOJIHEHUIO 3A0AHULL.

BAYKHO! B nanHoM 3a1aHiH 0003Ha4YeHHUsI T€HOB IaHbI 3aIJIABHBIMU OYKBaAMHU H KYPCHBOM, 2 MX 0€JIKOBBIX
NPOAYKTOB — NPSAMBIM IIPUPTOM.

®parment 1. [Tapazutnueckue pacTeHHsI — FIKOJIOTHUECKAs TPYIIa OPraHu3MOB, MTPUCIIOCOOUBIINXCS
[0JIy4aTh HEOOXOAMMblE HEOPraHMYECKHME M OpPraHWYECKHE BEIIEeCTBA OT CBOUX XO35€B - JAPYIHX
pacreHuil mwiu rpuboB. MukonapasuTusM (T.e. mapa3uTHU3M Ha Tpubax) MIMPOKO PaCIpPOCTPaHEH Y
ramMeTo()UTOB MHOTUX CIHOPOBBIX PACTEHHUH, HO HEPEJKO BCTpeuyaeTcs U cpeau 1BeTKoBbIX. C apyroi
CTOPOHBI IIAPA3UThl BBICIIMX PACTEHWHW M3BECTHBI TOJIBKO Cpeau ceMeHHbIX. lIponecc morionieHus
MUTATEIbHBIX BEIIECTB Y MHOTUX Mapa3UTUYECKUX IIBETKOBBIX OCYILECTBIISAETCS MPU IMOMOIIM 0CO00Tr0
oprana - raycropuu. [Ipmuem y MHKOMapasuTOB rayCTOpuH He (POPMHUPYIOTCS, a y €AMHCTBEHHOTO
HpEICTaBUTEIIs TTAPa3UTHIECKIX XBOWHBIX - Parasitaxus usta - oopasyercs crielin)uueckuii KOHTAKT C
TpaxeuaamMH X0351MHa, KOTOPBIM OJJHO3HAYHO HA3BATh rayCTOPUEHN HENb34.

JUis ycHemHol peanu3aluy JKU3HEHHOIO LMKJIA MapasUTHUYECKHMM pPAcTEHHsIM HE00XOAMMO HaiTu
CBOET0 XO03s5IMHA ¥ YCTaHOBUTh C HUM KOHTAakT. Ha pucynke 1 mokaszan npopoctok noswinku (Cuscuta
SP.), PacTyILIHii B HANPABJICHUU CBOETO MOTCHIHAIFHOIO XO3SMHA, OPUECHTUPOM MJIsl YEerO SIBIISIOTCS
BbIIEISIEMbIE XO3SIMHOM BeliecTBa - TepreHbl (A-B). byksoii I' o0o3HaueHO npyroe «xo3sickoe»
COEJIMHEHUE — CTPUIOJIAKTOH. BemiecTBa M3 3TOW Tpynmbl OOBIYHO OTBEYAIOT 3a IMPOLIECCHI POCTa
pacTeHUs-xo35iMHa W (HOPMHUPOBAHME MM MHUKOPHU3bL. OJHAKO CTPUTOJIAKTOHBI XO3SIMHA CIYXKat
CTUMYJIOM JUIsl TIPOPAcTaHHs CeMsH IMapa3suTHYECKOro IBETKOBOro pacrenus 3apasuxu (Orobanche
Sp.). BaxxHO OTMETHTH, YTO CTEICHb CICIU(PUIHOCTH B OTHOILICHUHU X035I€B Y PA3HBIX BHIOB PACTCHUII-
[apa3suTOB HEOJUHAKOBA, HAIpUMEp, MOBWIMKA OTJIMYAETCA LIMPOKUM KPYrOM XO35€B, TOTIa Kak
MuKomnapasut mnoabenbHuk (Monotropa hypopitys, cem. BepeckoBbie) mnpuypoueH K TrpuOam-
ECI/IM6I/IOHTaM EJIN.
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Pucynok 1. [IpopacTanue ceMsiH ¥ yCTaHOBJICHUE nepBI/Iquro KOHTaKTa ¢ X035 mHOM {3} y moBMIHMKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YCHBI BBIJICTSCMbIC XO35HHOM 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 — KPalHBBbI.
CHauaza mapasut 3aKpy4MBaeTCsl BOKPYT cTe0JIs X031Ha. 3aTeM HauuHaeTcs: pOpMHUPOBAHUE
rayCTOpHUH, YTO UHIYLUPYETCS CBETOM CHHETO U JalibHEro KpacHoro cnekrpa. Ha mepBom srare
o0pasyercst aAre3UBHBIN AUCK (PUCYHOK 2, A), CIyKaluil Ui MPUKPEIUICHUS ITapa3uTa K X03IuHy.
Baxxnoe 3HaueHue Npu TOM UMEIOT 0COObIE Y/UIMHEHHBIE KIETKH, KOTOphIe (hOPMUPYIOTCS U3
MOBEPXHOCTHOTO CJIOSI, PACTIOJIOKEHHBIE Ha KOHUYMKAX rayCTOPHH Mapa3uTa — IMOMCKOBBIE «TU(DBI,
BBIJICIISIONINE MEKTUHOBBIN “lieMeHT” (1111), MeKTUH MeTuitpancdepassl (PMES) u
apabunoranakranoBbie Oenku (AGPS). Crernansabie AGPS (attAGPS) CHHTE3UPYIOTCS XO35IMHOM,
aKTUBALlMs UX SKCIIPECCUH UHAyLUpYyeTcs napa3uToM. Ha cnenyroiem srane «rudbl» pactyT,
pas3aBHras KJIETKU X035MHA B MOMCKAX MPOBOISIIIECH CUCTEMBI, TAyCTOPHUs IPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy ciocoOCTBYET BBIICIICHHUE MTAPA3UTOM CIIeUPUISCKUX HEPMEHTOB, MOIUPHUITUPYIOMIUX
KJICTOYHBIC CTCHKU XO35IMHA, HAIIPUMEp, KCHIIOTIIIOKaH-9HI0TPAHCTIIIOKO3MIa3bl/ruaponassl (XTH).
Ha pucynke 2 (C) npeacTaBieH cielyrolIMii 3Tal, U MoKa3aHa IKCIPEecCrs FeHOB, CBA3aHHbIX C
mQepeHIMPOBKON MPOBOISIINX HIEMEHTOB KCHIIEMBI ¥ (PI103MBI (HOPMUPYIOIIEHCS TayCTOPHH.
[TouckoBbie «rudbl», BCTyIAask B KOHTAKT C MPOBOALICH cUCTEMOU X0351MHA, HAYMHAIOT MPEBPaIIaThCs
B KJICTKH ITPOBOISAIINX TKaHel napasuta. Knerku raycropun sxcnpeccupyrot ren CLE41, mpoaykT
kotoporo aktTuBupyetr WOX4 u nogaepxuBaet sxkcrpeccuto GSK3, 4To crnmocoOCTByeT COXPaHEHUIO
KJICTOK MPEIIECTBEHHUKOB IMPOBOISIINX AJIEMEHTOB B HeAU(PPEepEeHIIMPOBAHHOM COCTOSIHUH.
Cumxenne ypoBHs skcripeccun CLE41, npuBoaut k Havany skcnpeccun BES1, unaynupytoiero
Qg epeHIIMPOBKY 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 MOSBIIFOTCS Tiepdopanu, U 00pa3yeTcss CKBO3ZHOE
COEIMHEHHE C AIIEMEHTaMU KCUJIeMbl X03siuHa. Pa3BuTHe 31eMeHTOB (103Mbl BUAOCTICUDUYECKUI
nporecc.
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Pucynok 2. ®opmupoBanue raycropuu noBminkn. A. Obpa3zoBanue aare3uBHoro aucka. b. Cexkpenus
(hepMEeHTOB, yUaCTBYIOIIUX B MEPECTPONKE KIETOUYHBIX CTeHOK. C. DKCIpeccus TeHOB, CBSI3aHHAS C
muddepeHnmanuent IeMEHTOB MPOBOIAIIECH CUCTEMBI. T - MPEIIISCTBEHHHUK U 311 - 3pEJIbIi
MPOBOSAIINN d7IeMeHT KeuiieMbl. [losicHenus - B Tekcte. Ha manHOM pucyHke 1 o003HavaeT
aKTUBAIIMIO DJIEMEHTA, a T - HHTHOWPOBaHMUE.

B kastcoom u3 npueedénnvix nusice 3adanuii evioepume BCE npasunvuvie eapuanmot omeema. Kascowviit omeem
3anuwiume 6 CReyUAILHO OMBEOCHHOE NOJie 8 6Ude NOC1e008aAMENbHOCHU OYKE 8 andasumnom nopsaoke 6e3 3HaKoe

npenunanus u npooenos (pezucmp He 6ax);cen).

1. IpounTaiite ¢pparmenT 1 u BbIOepHTe BepHbIe YTBEP:KIECHHUS.



a. JIns HopManbHOM JKU3HEICATEIILHOCTH BCEM PACTCHUSAM-TIApa3UTaM HEOOXOIUMO TECHOE B3aUMOJICHCTBUE C XO3IMHOM
b. Bce mapasutndeckue MBETKOBBIE PaCTEHUS 00Pa3yIOT rayCTOpUn

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

d. TTapa3urryeckre pacTeHus: BCTPEUAIOTCS CPEIU TOJIOCEMEHHBIX

Ortser: [K]

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

a. Cpeiy CUTHANBHBIX MOJIEKYJT, HCTIOJIB3YEMBIX MAPA3UTHYECKUMHU PACTEHHAMH, IPUCYTCTBYIOT UKINYECKHE COETNHEHHS
b. CTpHUroIaKkTOHBI HMEIOT OMPAHUYEHHBIH PaIyC PACIPOCTPAHEHHS, TIOITOMY CEMEHA 3apasuXy MPOPACTAIOT TOJIBKO TPH
OYEHb TECHOM KOHTAKTE ¢ KOPHEM XO3SUHA

¢. CurHanbsHbIe TEPIIEHBI, Ha KOTOPBIE PEATUPYIOT TIAPA3UTHI, BBIAEIAIOTCS B OCHOBHOM OpraHaMHu ITOOErOBOM CHCTEMBI
X03sIMHa

d. CemeHa napasuTHYECKUX PACTEHUH MPOPACTAIOT TOJIBKO IPH HAJHYUK HEMOCPEACTBEHHOTO KOHTAKTA C TKAHAMHU
XO35MHA

Otser: [M]

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

a. B obecrieyeHnn npuKpemniieHus y4acTBYIOT (epMEHTHI, BBIpabaThIBacMBble KIIETKAMH aJir¢3HOHHOTO AHUCKA

b. Kitetku, npeBpamiaroniiecsi B HOUCKOBBIE TU(BI, 00pa3yloTCst U3 ITapeHXUMBbI

c. [IpoHNKHOBEHHMIO TayCTOPUH CIIOCOOCTBYET pa3MsTdeHUE KIETOYHBIX CTCHOK XO35MHA 110J1 IeiicTBHEM (epMEHTOB,
BbIpa0aThIBAEMbIX KJIIETKAMU CaMOT'0 X035MHa IPH UX CTUMYJIMPOBAHUH APa3uTOM

d. Anre3un napasura criocoOCTBYIOT KaKk XMMHUUECKHE, TaK U pu3nueckue GakTopbl

Ortser: [n]

4. Onupasicr Ha HH(POPMALHNIO, TPUBEIEHHYI0 BO ¢pparMenTe 2 H Ha PUCYHKe 2, BbIOepHuTe MPaBHIbHBIE
YTBep:KkIeHHUsl, XapaKTepu3ylolie Npoiecc 00pa3oBaHus NPOBOJAIINX TKAHel nmapa3sura:

a. Camxenne ypoBHs 3kcripeccnn GSK3 npuBoaut k cuaTe3y BES1

b. Korna camxaercst ypoeHs skcnpeccun WOX4, HaunHaeTcs mponecc udhepeHINpOBKH MPOBOASAIINX 3JIEMEHTOB
c. AGPs HakannmBaroTcs B KJIIETOUHBIX CTEHKaX KaK MOBUIINKH, TaK U KPAIHBBI

d. C nauanom nuddepeHIMPOBKH MPOBOIAIINX KCHIEMBbI, ypoBeHb 3kciipeccud TED7 moBsliiaercs

Ortser: [p]

5. Mcnonb3yst HH(OpMaNuIo, IPUBEICHHYI0 B TEKCTOBBIX ()parMeHTax M Ha PUCYHKAX, a Tak:xke Bamu 3Hanus,
BbI0epHTEe BepHbIe YTBEeP:KACHUS:

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

b. Cuscuta - ctebieBoii 00nHUraTHbII Mapasut

c. TpaHcnopT BozbI MEXy Napa3UTOM U XO3MHOM OCYILECTBIISIETCS TOJIBKO IO MEPTBBIM KIIETKAM, & aCCUMUIIATOB - 110
KHBBIM

d. JInmaiHuKY, pacTyliye Ha KOpe AepPEBLEB, ABISIOTCS apasuTaMy

Ortser: [X]

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

HEOpraHMYEeCKHe U OPTaHWYECKHE BEIECTBA OT CBOMX XO035€B - JIPYTUX PACTCHHU U
HMIMPOKO PACIPOCTPAHEH y TaMeTO(UTOB MHOTHX CIIOPOBBIX PACTCHHI, HO HEpe
napasuThl BBICIIMX PACTCHHUI M3BECTHBI TOJIBKO Cpelu CeMeHHBIX. [Ipomecc moric
[[BETKOBBIX OCYIIECTBISIETCS TPH TMOMOIIM 0CO0Oro opraHa - rayctopud. IIpud
SIMHCTBEHHOTO MPEICTABUTEIs Mapa3UTHYECKUX XBOMHBIX - Parasitaxus usta - ooy
KOTOPBIi OJJHO3HAYHO Ha3BaTh TayCTOPUEN HENb3S.

JIisl yCTICITHO#M peaau3alii JKH3HEHHOTO IHKIA MMapa3sUTUYeCKHM PACTCHHUSM Hi
koHTakT. Ha pucynke 1 mokasan mpopoctok mnoBwiuku (Cuscuta sp.), pacty
OPUEHTUPOM JIJIsI YETO SIBISIFOTCSI BBIICISIEMbIE XO3SMHOM BeIlecTBa - TepreHbl (A-E
— CTPUrOJakTOH. BerecTBa W3 3TO# Ipymmbl OOBIYHO OTBEYANOT 33 MPOIECCHI P
OIHAKO CTPHUTONAKTOHBI XO3SMHA CIYKAT CTUMYJIOM JUIS TIPOPACTaHHs CEMSIH map.
Sp.). BaxHO OTMETHTH, YTO CTENEHb CHCHU(PUIHOCTH B OTHOIICHHH XO3S€B Y pa3l
MOBUITMKA OTIIMYACTCS IIMPOKUM KPYTOM XO035I€B, TOTIa KaK MHKOMAPA3UT MOAbEIbt
rpubamM-cUMOMOHTAM €.



PI/ICYHOK 1. HpopaCTaHHe CCMSH U YCTAHOBJICHUC IICPBUIHOI'O KOHTAKTA C XO3HHONM
0003HaYEHBI BBIACIISICMBIC X034MHOM BCUICCTBA, KOTOPLIC Mapa3UT UCIIOJIb3YCT B KAy
IIMHCH, I'— CTPHUI'OJIAKTOH. ITosicHeHus - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OpauH U3 BaXXHEHIIINX ATANOB B KU3HU pacTEHUs-TIapa3uTa - 00pa3oBaHre KOHTAKTa
MpUMepe MOBUIIMKH U €€ BO3MOKHOTO X03siMHA — KpanuBbl. CHavaja rnapasmr 3aKkpy:
(hopMUpOBaHHE TayCTOPUH, UTO UHIYLIUPYETCS CBETOM CHHETO U JaJTbHEr0 KPacHOT
(pucyHOK 2, A), ciryKamuil Juist IPUKPETUICHHS Mapa3uTa K X03suHy. Baxknoe 3Haqe
KOTOpbIe (POPMHUPYIOTCS U3 TOBEPXHOCTHOTO CJIOS, PACIIONOKEHHbIE HA KOHYUKAX Ta
NEKTHHOBBIH “rieMeHT” (I111), MeKTUH MeTuitpancdepassl (PMES) u apaOuHoranakre
CUHTE3UPYIOTCS XO35IMHOM, aKTUBAIUS UX IKCIIPECCUU MHAYIUPYETCs mapa3uTom. H
XO03sIMHA B TIOMCKaX MPOBOJISIIEH CHCTEMBI, TayCTOPHSI IPOHUKAET BHYTPH (PHCYHOK
cienn(puIeckux GepMeHTOB, MOIUPUIMPYIONUX KIETOUYHbIE CTEHKH X035IMHA, HaIlf
(XTH).

Ha pucynke 2 (C) npeacTasiieH ciaelyromui 3Tal, U IoKa3aHa SKCIPECCHs T€HOB, CI
KcuiieMbl U (hi103Mbl hopmupytroteiics rayctopuu. [louckoBbie «rudbi», BCTymast B 1
MIpEeBpaIaThCs B KJISTKH MPOBOAAIINX TKaHeW napa3uta. KineTku raycTopun sKCpe
axtuBupyetr WOX4 u monnepxuBaet skcnpeccrto GSK3, 4To crmocobcTByeT CoXpaH¢
B HeauddepeHnpoBaHHOM cocTosiHIH. CHIbKeHne ypoBHs skcrnpeccuu CLE4L, pr
T GepeHITMPOBKY DIIEMEHTOB KCHIIEMBI TTapa3uTa. ITOT MPOIIECC CIIOCOOCTBYET IK(
9JIEMEHTOB KCWJIEMbl. B KOHEYHOM MTOTre KJIETOYHAsi CTEHKA KJIETKU TU(bI CUIIBHO Ui
CKBO3HOE COCIIMHEHNE C SEMEHTAMH KCHIIEMb] XO3AHHA. PazButue snemMeHTOB (103
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Pucynok 2. @opmupoBaHue raycTopuu NoBWIMKH. A. OOpazoBaHHe aJAre3UBHOIO ¥
NepecTpoiKe KIETOYHbIX CTEHOK. C. DKCrpeccus reHOB, CBA3aHHas ¢ Ju(depeHIma
MIPENLIECTBEHHMK U 311 - 3pENbli IPOBOAAIIMMI 3JIEMEHT KCHiIeMBbl. [1osicHEHMs - B Tel
JNIEMEHTa, a | - UHTHOUpPOBaHUE.



MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmsue

MeTox OlIEeHKH

Tounoe coomsemcmeue

B kascoom u3 npueedénnvix nusce 3aoanuii evioepume BCE npasunvnsvie eéapuanmor omeema. K
nocnedosamenvHocmu 0yKe 6 angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U npobenos (pecucn

1. IpounTaiite ¢pparmenT 1 1 BbIOepHTE BepHBbIE YTBEP:KICHHUS.

a. JInst HopMaJbHOH KHU3HEACATEIHLHOCTH BCEM PACTEHHUsIM-TIapa3iuTaM HEOOX0AUMO TECHOE B3aUMO/IC
b. Bce mapasuTryeckue IBETKOBBIE pacTeHHs 00pa3yIoT rayCTOPUH

c. [aMeToUTEI HEKOTOPBIX MOXOBHIIHBIX PACTECHHI APa3UTHPYIOT Ha IpHOax

d. [TapasuTHdeckue pacTeHHs BCTPEUAIOTCS CPEIH TOJI0CEMEHHBIX

Oteer: @ ad

2. lIpounraiite pparment 1, paccMOTpHUTE PUCYHOK 1 1 BHIGEPUTE BEPHbIE YTBEPKICHHS.

a. Cpely CHTHAITBHBIX MOJIEKYJT, UCTIOIB3YEMBIX MApasHTHIECKUMH PACTCHUAMH, TIPUCYTCTBYIOT IIHK!
b. CTpHUronakTOHBI KMEIOT ONPAaHUYEHHEIH PaNyC PACIPOCTPAHEHUSI, IOITOMY CEMEHA 3aPa3UXH TIPO
c¢. CUrHaIIbHBIE TEPIIEHEI, HAa KOTOPBIE PEArMPYIOT MAPA3KTHI, BEIIEIAIOTCS B OCHOBHOM OPraHaMu Iof
d. CeMeHa mapasUTUUECKUX PACTEHHH TPOPACTAIOT TOJNBKO MPU HATMYMU HETIOCPEACTBEHHOTO KOHTAl
Ortser: " abc

3. IIpouuraiite ¢pparmMenT 2 U BoIOepuTEe BEepPHbIE YTBEP KICHHUS:

a. B obecneueHnn NpUKpeIICHNs y9acTBYIOT ()epMEHTHI, BBIPAOATHIBAEMBIC KIICTKAMHU aJT€3HOHHOTC
b. Kitetku, npeBpararoniyecs: B HOUCKOBBIE I'H]bI, 00pa3yoTcs U3 NapeHX MBI

c. [IpOHMKHOBEHHUIO TayCTOPUH CIIOCOOCTBYET Pa3MsTYCHUE KIETOYHBIX CTCHOK XO35MHA I10J1 ICHCTBI
CTUMYJIMPOBaHUH Mapa3suTOM

d. Anresun napasura cocoOCTBYIOT KaK XUMHYECKHE, TaK U PU3NIecKUe (HaKTOpHI

Otser: & abd

4. Onupasicr Ha HH(POPMALIO, TPUBEIEHHYI0 BO ¢pparmMeHTe 2 U Ha PUCYHKe 2, BbIOepuTe mpar
NPOBOASIIIUX TKAHEH napa3ura:

a. CHmxenue ypoBHs 3kcnpeccun GSK3 npusoaut k cunresy BES1

b. Korna cHmxkaercst ypoBeHb akcnpeccun WOX4, HaunHaeTcst nporecce 1uddepeHUpOBKY IPOBO/Is
c. AGPs HakarmBaroTcsl B KJIETOYHBIX CTEHKAX KaK MOBWJIMKH, TaK U KPaIUBbI

d. C nauanom nuddepeHIupOBKY IPOBOSIIUX KCUIEMBI, YPOBEHb 3Kkciipeccuu TED7 moBsItiaercst
Orser: "4 abcd

5. Hcnogb3ys HHpOPMAIUIO, IPUBEAEHHYIO B TEKCTOBBIX ()parMeHTaX U HA PHCYHKAX, a TAKIKe
a. ®epmentsl, Takue kak X TH, ciocoOCTBYIOT mepecTpoiike KICTOIHOH CTEHKH XO3STMHA

b. Cuscuta - cTe6neBoii 00IUraTHBINH TAPa3UT

c. TpaHcHoOpT BOABI MEXKTy Mapa3uTOM M XO35SHMHOM OCYLIECTBIISIETCS TOJIBKO MO MEPTBBIM KJICTKAM,
d. JInmaiiHuKH, pacTymne Ha KOpe IePEBhEB, SBISIOTCS ITapa3uTaMu

Orser: 4 ab

IIpaBuabHBIC OTBETHI AJI: K

acd

np‘dBllﬂhtht‘ OTBETHI AJIsI: M

abc

IIpaBubLHBIC OTBETHI AJIS: N

ad

np‘dBllﬂhtht‘ OTBETHI IJIsSI: P

abcd

np}]l}lldll)lll)lc OTBETHI JIsfA: X

ab
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BONIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA IMNPONIYIMEHHOI'O TEKCTA

VY cymuatbix rpu0oB (aCKOMHULIETOB) BCE CIIOPBI, 00pa3yronrecs B pe3ysbTare Meilo3a u3 oJJHOI U To’
’Ke JUIUIOUTHOM KIIETKH, OCTAI0TCs B 0011ei 000mouke — cymke. [Ipu 3ToM cTpoeHne cyMOK y pa3HbIX
acKoMHIIeTOB pa3Hoe. Y Neurospora crassa Bce Cropbl B CyMKE PacIioyIoKeHbI B OJJHY JTUHHIO, B

CTPOrOM COOTBETCTBUU C OPSIIKOM pacxoskaenus xpomatu (I-e u ll-e nenenue meitosa

OPHEHTUPOBAHBbI y 3TOr0 rpuda oanHakoBo). Kpome Toro, kaxxaas criopa JeIUTCs OJUH pa3 MUTO30M B
TOM e opueHTauuu. Kak OyayT BBITIAIETh CYMKH, €CITM HCXOHBIN TUTUION] OBLT T€TEPO3UTOTOM

b.b,? IMpeanonoxum, uro annens D, o6ecneunsaer popMupoBanHue TIANKOI KIETOUHOH CTEHKH, a

annens D, — mumosaroii. 3anonEuTe TabnMIy. B 0TBETAX HCMONB3YiiTe CleAyIONTIE 0003HAYSHHUS:
TNIajKas KJIeTouHas cTeHka — G, munoBarast KJieTouHasi CTeHKa — R. DEHOTHUITBI pa3HBIX CIIOp HE
pasnensiTe npobenamu Wik 3HakaMu npenuHanus (mpumep: RG). B mocnennem 3aqannu 3anuimre
BapHAHTHI PACIIOJIOKECHUS KIIETOK B CYMKE, HE pa3/ielisis UX MpoOeiaMu, a caMUi CYMKH OTIEIIUTE APYT

OT JJpyra OJIMHOYHBIM NPOOETIOM.

HU3BECTHO, YTO:

KonnyecTBo KIIETOK B CyMKe [K]

ITnouaHOCTD Kak 0¥ 13 HUX (N wim 2N) [1]

Cpenu HEX: KOJIMYECTBO KIIETOK, HECYIIUX [m]
annens D,
KOJINYECTBO KJIETOK, HECYILIUX [n]
annens D,

BeInummTe pacnoiiokeHne KIEeTOK B CYMKe, €CIi KpaiiHsisi mpaBasi KJIeTKa riiaKast [9]

KpaiiHsist mpaBast kietka mmnosaras | [N]

o

I[I/IHJIOHI[HOﬁ KJICTKE MpOou3onIia Myraiuus bz - b1

BreinmummTte BCe BO3MOKHBIE BApHUaHTBlI CYMOK, €CJIM B OIHON u3 XpoMaTtuza B HCXOTHOM [f]

Briopannublii oTBeT: VY cymuatbIx rpu0oB (aCKOMHULIETOB) BCE CIIOPBI, 00pa3yroluecs B pe3ysibTaTe Mei
ob1eit 06o10uke — cymke. [Ipr 3TOM CTpoeHHe CyMOK y pa3HbIX aCKOMMIIETOB pa3]
PACIIOJIOKCHEI B OJHY JIMHUIO, B CTPOI'OM COOTBETCTBUU C TOPAAKOM PACXOXKACHUA
sTOro rpuba ofauHakoBo). Kpome Toro, kaxjas cropa AeIUTCsS OJUH pa3 MUTO30M I

VICXOJIHBIH JAUIIION T 6611 reTeposuroToii 0:0,? Ipeanonoxim, uro amrens D, o6ec

annens D, — mumosaroii. 3anonauTe TabnMIy. B 0TBETAX HCTIONMB3YITE ClIETYFOIITHE
KJIETOYHasl CTeHKa — R. MeHOTHUIIBI pa3HbIX CHOP HE pa3JiesiaiTe npodeaMu UK 3H
3aMMIIUTE BApUAHTHI PACTIONOKEHUS KIETOK B CYMKE, HE pa3/elsisi ux npodenamu,

po6esoM.

KonnuecTBo KI€TOK B CyMKe

[TnouaHOCTh Kax o 3 HUX (N wiIu 2n)

Cpenu Hux:

KOJIMYECTBO KIICTOK,

b

KOJIMYCCTBO KIICTOK,

b,

Boinuinure pacnonoxeHue KJIETOK B CyMKE, €CIH
HU3BECTHO, YTO:

KpaifHss mpaBas Kie

KpaWHss npaBasi Kiie

BrinuiinTe Bce BO3MOKHBIE BaprMaHTbl CYMOK, CCJIU B

OJIHOM W3 XpOMarTk




MeTo/a OLIeHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmsue

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmsue

MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomeemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

JUTUTONTHOM KJIETKe por3onnIa MyTamus D, — 0,

IIpaBuibHbIe 0TBETHI AJs1: k

8

np‘dBlIJll)lll)lC oTBeThI JJsi: |

1n
n

np‘ilBlUILIlLIC OTBETHI 1JIsl: In

4

np‘dBlIJll)lll)lC OTBETHI 1JIsl: N

4

np‘élBlUlbllblC OTBETHI NJIsl: g

RRRRGGGG

IlpaBuibHbIe OTBETHI 1JIs: 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

8
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BOIIPOC 14:

9CCE

Hatime paszeepHymbili omeem. Ucnonb3ylime O5si omeema cneyuasbHO omeedeHHOoe rnore.
BosHukHOBeHME OakTepmanbHbIX WTAaMMOB, 00nagatrLmnx YCTOMYMBOCTLIO K aHTUBMOTNKaM, B TOM
yucne n MynbTUPE3UCTEHTHOCTbIO, CTAHOBMUTCA aKTyanbHOW MNpoGreMon COBPEMEHHOW HayKu.
OnuwnTe M3MEHeHusi, KOTopble [OOMKHbI MPOM3oNTU B OakTepuanbHOW KreTke, 4TOObl OHa
npuobpena yCToN4YnMBOCTb K aHTMOMOTKKY. [NpeanoxuTe knaccndmkaumo Takux NU3MeHEHUN.

JlanHbrit
OTBET:

Bepnslit
OTBET

BOIIPOC 15:

B xoze ectecTBeHHOTr0 0TOOpa BBKUBAIOT Hanbouee nmpucrnocodieHHble 6akTepun. Te mTaMMbl, KOTOpbIe
CyMeITi BOBpEMsI IPHOOPECTH I'eHbl YCTOMYMBOCTH K aHTUOMOTHUKY OyIyT pa3MHOKAThC, aBasi IIOCTETIEHHO
Bce Oosee n OoJiee MPUCIIOCOONICHHBIX TOTOMKOB. AHTHOMOTHKH MOTYT BO3J€HCTBOBATh Ha OaKkTepuii
pa3HbIMU crioco0aMu. HarmpumepT, OHM MOTYT HapyIiaTh LEJIOCTHOCT MEMOpaHbl, HapylIaTh paboTy
(hepMeHTOB B J)KM3HEHHO HEOOXOIMMEIX peaklusax. B TakoMm ciydae 6akTeprn HEOOX0IUMO U3MEHHTE CBOIO
JTHK TaKUM 00pa3oM, 4ToObI 1100 co31aThk OoJiee yCTounBEIe (hepMEHHBI (FIIH HHBIE TIOBPEkKIaeMbIe
CTPYKTYPHI), TNOO0 HEUTPaIM30BaTh ICHCTBAE aHTHOAKTEPHATIHHOTO areHTa, CBA3aB €To.

V3meneHus, BO3HUKaOMMeE Yy OaKTepHii, MOXXHO MOAPA3AEIUTh [0 IPUHIUITY MECTa I'7ie OHH BOSHUKIN
OTHOCHTEJIFHO HCCIIEyEeMOM KIIETKH, T.€.:

1) H3menenus B HYKJICOHUAe -> "BepTI/IKaJ'ILHBII/I TNIEPCHOC I'CHOB M3 INOKOJICHUS B IIOKOJICHUC

a. YMeHbllIeHue UHTEHCUBHOCTH penapanuun JHK, €€ MOYNMHKHN (TeM CaMbIM CHHU3UTCS KOJIMYECTBO
HCTIPABJIIEMBIX MYTALMI -> MOSIBUTCS OOJIBIIIC MaTepHaia i paboThl ecT. 0TOOpa)

6. Myraruu, BEI3BaHHBIE BO3/ICHCTBUEM M3 BHE (HAIPUMEp, BO3ACHCTBUEM y(. M3Ty4eHHS)
2) 'opu3oHTaNbHBINA IEPEHOC TEHOB

a. 3axBaT IJIa3MH/IbI U3 BHEIIHEH Cpebl (ITOCie pa3pylieHHs] MeMOpaHbl OaKTepUaIbHON KIETKH KOPOTKOE
BpEMS BO BHEIITHEH cpejie MOTYT OCTaBaThCs IIa3MUIBI - KosblieBble MoJiekybl JJHK. B Hux moxet
COJZIEPXKATHCS B T.4. OJIE3HAS HHPOPMAITU O CTPYKTYpe pepMeHTa, CriocOOHOTO MOBBICHTH BEKHBAEMOCTh
ITaMMa)

6. [lepenava F mmasmuz nocpeacteom s ([Ipu kOHBIOTAMU OaKTEpHil IPOUCXOAUT Tepeiada
TEHETHYECKOr0 MaTepyaia B (hopMe I1a3Musl, B KOTOPBIX MOXKET COJepKaThcs HeoOXoaumast Uit 60pbObI ¢
AHTHOAKTEPUATHFHBIM areHTOM HH(pOPMAIIHS)

B. [lepenava ygacTKOB JHK ¢ IoMomIbio OakTeprodaros (bakrepruodaru mpu GopMHPOBAHUN COOCTBEHHBIX
KOMUIT MOT'YT CIIEpBa BCTPaMBaThCsl B TEHOM aKTEPHH, a 3aTEM BbIPE3aTh OTTY/a HEOOX IMMBbIe

YYacTKHCOOCTBEHHOTO TeHOMa. MIHOTAa pu 3TOM BBIpE3aeTcs U 4acTh OaKTepPHaJIBbHOTO TeHOMA, B KOTOPOM
MOJKET COJIepKaThCsl HeoOXoaumas HHPOpPMAaLs)

[OtcyrcTByer]

4
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ICCE

IIpeacrapijienHsbie poTorpagun WLTHCTPUPYIOT UCMOJIL30BAHNE PA3JIHYHBIX TEXHOJIOTHII U METOMUK
%] JJIS1 M3YUYEHUsI CTPOEHHUsI PeNPOAYKTHUBHBIX OPraHOB pacTeHusi. BLIMOJHUTE 3a1aHusl, 3aTIMCAB OTBETHI
B CIIENUAJBHO OTBEJAEHHOE TO0JIe.



1. YcranoBuTe cOOTBETCTBHE MeXKYy oTOrpadusiMu, yBeTnIUTEIHLHBIMA PUOOPAMHU U METOTUKAMH,
KOTOpbIe HCTIOJIb30BAINCH NPH MOJTYYeHHH JAHHBIX H300paxeHnii. 3anumuTe Kaxaoe MNoJIydYeHHOe
COOTBETCTBHE B MoJie st 0TBeTa B Buje X - Y - Z, riae X - 0yKBeHHOe 0003HaYeHne H300pakeHust, Y -
HOMep npudopa (apadckasi nugpa), Z - Homep MeToauku (pumckas nuppa). BHUMAHUE! Onun u3
NpuOOPOB U 0JIHA U3 METOANK — JUIIHME!

YBennuurensHble PUOOpPHI: Hcnonb3yemble METOTUKH:

1. IIpocBeunBaromuii 3MEKTPOHHBIH I. OxpamBanue QryopecieHTHBIM KpacHTeJIeM
MHUKPOCKOIT

2. CBETOBOH MHKPOCKOI 1. Hanpinerwe 3050Ta (Xpoma, nmaiiaaus...) Ha

MOBEPXHOCTh 0OBEKTA

3. Ckanupyrommii anexktporHsiid Mukpockon | I11. O6paboTka npenaparta KpacuTesieM, OKpalIdBaIOIIAM
XpOMaTHH
4. diryopectieHTHBIH (KOH(POKAIBHBIN) IV. Hcnionb3oBaHne KOHTPACTHPOBAHUS 0€3 OKpPacKu

CBETOBOM MHKPOCKOIT

5. CrepeocKonyecKruii MUKPOCKOIT V. HccrnenoBaHue )UBbIX MAKPOOOBEKTOB
(buHOKYIIAP)

V1. U3roToBnenue ynpTpaTOHKUX Cpe30B oOpasia,
3aKJII0YEHHOI'O B SMOKCUIHYIO CMOILY

2. K xakomy oT1ey OTHOCSTCS pacTeHusl, 00pa3yoniye cTPYKTYphl, NpUBeIeHHbIe HA N300paskeHUusX?
ITo xakuM Npu3HAKaM, BHANMBIM Ha (oTorpadusix, Bel 310 ycTanoBuian?

3. Ha pucynke B n3o0paskeHa reHepaTHBHasI CTPYKTYPa, XapaKTepHas J1Jisl NpecTaBUTe el 0THOro U3
OT/1eJIOB BHICIIMX PACTeHHUIi, HEMOCPEACTBEHHO YYACTBYIOIAS B ONJIOAOTBOPeHuH. OnuIIuTe
NPUHOHMNHAIbHbIEC 0CO0EHHOCTH TAKOI0 CIoco0a ONJI0I0TBOPEHHs], ePeYHCJINTe BCe TeHepaTHBHbIE
CTPYKTYPbI, IPHHAMAOIINE YYACTHE B 3TOM IpoIecce, a TAKIKe Te CTPYKTYPbl, KOTOpbIe 00pa3yroTcst
U3 HUX IOCJIe OTJIONOTBOPCHHUSI.



Jammsiii 1. A-3- |l

OTBET! 5_2_ ”l
B-2- IV
r-4-1
N-5-V

2. Otnen mokpeiToceMsiHHble. Ha cHuMKke [l Mbl MOXeM HaOIIOIATh IUIOJ - TPYIIITY CeMs,
MOKPBITHIX IJIOTHOM 000510uKoi. Ha prcyHke b Mbl MOXeM HAONIOIaTh CTCHKY 3aBs3H,
XapaKTEPHYIO JJIS1 HOKPHITOCEMSIHBIX.
3. Ha pucynke B xopoiro 3amMeTHa IIeHTpaibHAs KIETKa, CTPYKTYpa, U3 KOTOPOU B AJTbHEHIIIeM
OyZIeT pa3BUBATHCS SHOCIIEPM 3apOIbIIa. TakKe MBI MOXEM BHJIETh TETYMEHTBI, ITOKPHIBAIOIIINE
CTCHKH 3apOJIBIIIEeBOro Menika. OCOOCHHOCTBIO MOKPBHITOCEMSIHHBIX SIBJISICTCS JIBOITHOC
OIUI0A0TBOpEHUE. IIpy ATOM OAHO U3 AlIEep CIEPMHUS CIUBAETCS C BBILICYTIOMSIHYTON AUILTIOMIHON
LEHTPAJIBHON KJIETKOH, IeJIs €€ TPUIIOUIHOM, a APYroe AP0 CIUBACTCS C IMUEKIETKOM, U3
KOTOPO MOSIBIIIETCS 3UTOTA -> ceMsl. VI3 TeryMeHTOB B HaibHEHIeM GOpMHUPYETCs ceMsHas
KOXYpa,a U3 CTCHOK 3aBsI3U, KOTOPBIC BUIHBI, HO IOCTATOYHO CKBEPHO, CPOPMUPYETCS
OKOJIOIIJIOJHUK

Bepupnii  [OtcyrcTBYyeT]

OTBET

5
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BOIIPOC 16: 3ATIPOC ®AMUJA

YBakaeMbIil y9acTHHK!

J1Jis CBOETO CIIOKOWCTBHSI BB MOYKETE COXPAHUTh OTBETHI B JOKYMEHT word:
1. CkommpyiitTe OTBETHI B (haiin word;

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

3. ns coxpanenust Haxkmute "®@ain" - CoxpaHuTh Kak - Kommerotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, HarpuMmep: "ol1234567" - Beiopats popmat PDF.

m HHU B KOEM CIIYUYAE HE YKA3BIBATH B HABBAHUU JOKYMEHTA NI B CAMOM JOKYMEHTE ®UO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pekomeHyem mpoayosupoBath (aiii B 4aT MpoKTopy.

Haunsriii otBet: 012006974.docx


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_425062_1/s/6adbd01afd014c40a767d66b07aa015a_ol2006974.docx?uploaded_filename=6adbd01afd014c40a767d66b07aa015a_ol2006974.docx

