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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

Januble oTBeTH: fadl b,

Kaprodens
Qe
ﬂ Kaxao

Bepnsie oTBeTsI: V] a

ATnenbCUHOBOH 1eIPBI

G
Kode

0
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
Kakue n3 HrKenepeunucIeHHbIX OMOJIOIMYEeCKUX MOJIEKYJI MOTYT BKJIFOUATh B CBOM cocTaB ocdop?

JlaHHBIC OTBETHI: i 3.

Hyxneoruas

Qe

JIunuier

4.

HyxneuHoBble KUCIOTHI

Bepnsbie oTBeThI: % a

ﬂ Hyxneoruast
Db,

Caxapa

Qe

JIntmaer

Dd.

HyKJ’IGI/IHOBHC KHCJIOTHI

De.

Benkn

0
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB



Brioeputre BCE npaBuibHbIE 0TBETHI.
Y ropoxa IoceBHOTO CIiepMUil coepkuT B siape 11 xpomocom. CrenoBaTeIbHO, Y 3TOTO BHIAa B HOpMeE

JlanHbIe A b.

OTBETHI: .
KneTka anukanbsHOW MEPUCTEMBI KOPHS COJEPKUT 22 XPOMOCOMBI

_o-'l d.

Krnerka-antunoaa cemszadarka coaepxur 11 xpomocom

m Bepnsie A b.
OTBETHI: .
KneTka anukanbsHOW MEpUCTEMBI KOPHS COIEPKUT 22 XPOMOCOMBI

2d.

Krnerka-anTinoga cemssadarka coaepxur 11 xpomocom

.

Knerka gopmupyromerocs cemszadyaTka Ha CTaaun MeTadasbl BTOPOTO AeTIeHHs Meio3a coepsxur 11
XpOMOCOM

0
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BOIIPOC 4: 3AIIPOC HECKOJBKUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.
PeakTrBHOE IBIKEHNE XapaKTEPHO AJISI CIEAYIONINX TPy OECIIO3BOHOYHBIX

JlaHHbIC OTBETHI: ' 5.

Kansmapst
4 b.
ﬂ JInuuHKM CTpEeKo3

Bepnsie otBeThI: L4 3.

Kansmapst

4 b.

JlnunHKM cTpeko3
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BONIPOC 5: 3AIIPOC HECKOJBKHUX OTBETOB

Brioepute BCE npaBuiibHbIe OTBETHI.
Ipu caxapHoMm nuabere

Jlannbie oTBETHI: 4 (.

m Moryt OBITE pa3pyIIeHbI OeTa-KIETKH MOHKEIYI0THOH Kele3bl

Bepnsie otBeThI: L4 3.

PeKOMeHJIyIOT JUETY C MTOHMKXCHHBIM COJICPKAHUEM JKUPOB



A d.

Moryt ObITh pa3pyLIeHbl OeTa-KJIETKHU MOJDKEITYI0YHOH KeIe3bl

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.

Konbuatele 4epBU — CETMEHTUPOBaHHBIE KUBOTHBIE, @ 3TO 3HAYUT, YTO BAOJIb IJIaBHOM OCH UX TeJla 3aKOHOMEPHO
MIOBTOPSIIOTCSI HEKOTOPBIE CTPYKTYpBL. BriOepuTe anemenTs! Tena Hepernca — Opoasdero MHOTOIIETHHKOBOTO YEPBS,
MIOBTOPSIIOLINECS BIOJb €TO MepeJHe-3aIHEH OCH.

JlanHbie OTBETHI: 'l b,

OpFaHLI BBIACJICHUSA

4 C.

HepsHble y3ibl

2 d.

[Tapanmoaun

4e.

“

L[CJ'IOMI/I‘ICCKI/IG MCIIKH

Bepnsie otBeTsI: L4 .

OpFaHBI BBIACIICHUA

_-'I c.

HepaHeie y3mb1

_-'Id.

ITapanoguun

4e.

HCHOMI/I‘ICCKI/IG MCIIKH

5
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BOIIPOC 7: 3AIIPOC MHOTOKPATHOTI'O BBOJA IMPONIYIMEHHOI'O TEKCTA

Hepe,u BaMH 1/1306pa>1<eH14;1 Ppa3JIMYHbIX CTa,Z[I/Iﬁ HEKOTOPOT' O Ipouecca, mpoTeKarouero y paCTeHI/Iﬁ. PaCCMOTpI/ITe PUCYHKH
_l " BBIIIOJIHUTC 3a1aHUs.



]

1. YcraHoBHTE NpaBHIBHBIA TOPAIOK CTaANH N300paKEHHOTO Ipoliecca, HAaYMHAS ¢ MATePUHCKOH KJIETKH MHKPOCIIOPHI.
OTBeT 3anuIInTe B OTBEACHHOE I10JI€ B BUJE MOCIIEA0BATENILHOCTH OyKB 0€3 3HAKOB IPENMHAHUS U IPOOEIIOB, PETUCTp HE
Ba)KCH.

Ortser: [X]
2. BeibepuTe mpaBUIibHBIC XaPAKTEPUCTUKH JAHHBIX 0OBEKTOB (OTBET 3aITHIINTE B OTBEICHHOC TIOJIC B BHIC
MOCIIE/IOBATEILHOCTH JIATHHCKUX OYKB B an()aBUTHOM MOpPsIIKe 6e3 3HAKOB MPEMUHAHUS U MPOOEJIOB, PETHCTP HE BAKCH).

a. Ha nzo0pakenuu /] npencrasieH sTan raMeToreHesa

b. AHTepuanHU MPEACTABICHBI OJTHON KJICTKOM

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

d. CtpykTypa Ha KapTHHKE B COCTOMT M3 ABYX KJIETOK

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

Ortser: [Y]

3. Tlo xapaKTepHBIM AETAISIM CTPOCHHS OIIPEIEINTE, K KAKOMY OTIETy OTHOCHTCS [IPEICTABICHHOE PACTEeHHE, U
3aIMIIATE PYCCKOE HA3BaHME ITOTO OT/ENA B OTBEICHHOE I10JIE:

Ortser: [b]

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

5. 3anuinure B OTBEAEHHOE T10JI€ PycCKoe Ha3BaHue (Basbl Meio3a Ha u300paxeHuu '

Ortser: [u]

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



MeTo/ OlLleHKH

Tounoe coomsemcmaue

MeTo OLIEeHKH

Tounoe coomeemcmeue

MeTo/1 OLIEHKH

Coenaoenue wabniona

Coenaoenue wabniona

MeToa OlLleHKH

Tounoe coomeemcmeue

MeTo OLIEHKH

MOCTICTOBATEBHOCTH OYKB 0€3 3HAKOB IPEITHHAHUS U TIPOOEIIOB, PETUCTP HE BaKEH.

Ortser: @ ATJIBEB

2. BribepuTe npaBHIbHbBIC XapaKTEPUCTHKH IaHHBIX 00BEKTOB (OTBET 3alUIINTE B OTBEJICHHOE I10JIE
0e3 3HaKOB MPENUHAHUS U TPOOEIIOB, PETUCTP HE BAXKEH).

a. Ha n3o0paxxennu /1 nmpeacraBiieH dTan raMmeToreHesa

b. AHTepuaANHU TPEACTABICHBI OJTHON KJIETKOM

¢. MyXcKue raMeThl 3TUX PaCTEeHUN HE HECYT KT'yTHKOB

d. CtpykTypa Ha KapTHHKE B COCTONT M3 ABYX KJIETOK

e. BereratuBHbIE KIIETKH MPEACTaBICHHOTO MY>KCKOTO raMeTo(uTa OBICTPO IETEHEPUPYIOT B IIPOIIEC
Otser: @ bed

3. ITo xapaKkTepHBIM JETANISIM CTPOCHHS OIIPEACIHUTE, K KAKOMY OT/IeJIy OTHOCHTCS ITPEACTABICHHOE P
Tose:

Otser: & IMokpriTOCEMEHHBIE

4. 3anuunTe B OTBEJICHHOE T10JIe HA3BaHMe CTPYKTYPBI, Ha KOTOPYIO YKa3bIBaeT CTpeJIKa Ha n300pask
Otser: & Melibuesas TpyOKa

5. 3anummTe B OTBEJCHHOE T0JIE pyccKoe Ha3BaHue (a3pl Melio3a Ha n300pakennu [
Otger: @ Ipodaza Il

HpaBl/lﬂbeIe OTBETHI JIsI: X

OarBe

HpaBl/l.HbeIe OTBETHI AJIsI: Y

cd

IIpaBuiabHBIE 0TBETHI AJIs1: b

[LIu]BeTKOBBIE

[TIm]okpsiTOCeM[ esi[HHBIE

IlpaBuabHbIe 0TBETHI 111 K

ITeinbneBas TpyOKa

HpaBl/l.]'ll)Hl)le OTBEThI IJIsi: U



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

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

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

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

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

Coenadenue wabnona 1(-)?as( )?[Tr]enodaza( generus meiiosa)?( )?
Cosnaodenue wabnona [Tr]enodasza( )?(nenenus)?( )?(meiioza)?( )?[11]()?
Cognaoenue wabiona [Tr]enodasa (meitoTnyeckoro nenenus)? [11]()?
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNIYIMEHHOI'O TEKCTA

[Mepen BaMu - M300paXKeHUs MEPEHETO KOHIA TeJla Pa3IMYHbIX )KUBOTHBIX (COOTHOIIEHHS Pa3MEPOB HE COOJIIO/ICHBI).
Omnpenenure, K KaKUM KJIacCaM OTHOCSATCS 3TH JKUBOTHBIC. 3alMIINTE PyCCKHe HA3BaHUe ITHUX KJIACCOB B OTBE/ICHHbBIE

TOJIA pAAOM C COOTBETCTBYIOIIMMU HOMEPAMHU.
X ~ i
4 A ¢ et A

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

BbIOpaHHBIii 0TBET: [epen BaMu - M300paXkeHUs MIEPEAHETO KOHIA Tella Pa3IMYHbIX )KUBOTHBIX (COOTHOIIEHHS Pa3MEpOB
JKIBOTHBIE. 3alMIINTE PycCKHE Ha3BaHMe 3THX KIACCOB B OTBEJCHHBIE OIS PSIIOM C COOTBETCTBYIO!



MeToa OLIEHKH

Tounoe coomeemcmaue

MeTo/ OLleHKH

Coenaodenue wabnona
Coenaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLIEHKH

Cosnaodenue wabnona
Cosnadenue wabnona

Cosnaodenue wabnona

MeTo/ OLIeHKH

Coenaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

BOIIPOC 9: 3CCE

R S

. Muiexkonurawonue
2. ) Hacexombie

3. @ Kocrucrnie PHIOLI
4.% I'ydonorue

5. @ PakooGpa3Hbie

IIpaBuibHbIE OTBETHI AJs1: b

MekonuTaronme

npaB"J’thhle OTBETHI 1Jis1: C

[HuJacexombie()2()?()?()?()?()?()?()?()?2()?()?()?
[Iur]ecrrrorue( )?()?()?()7()?()2()?()2()?()2()?()?
[Irlexcanmozei( )?()?()?()?()?()?()?()?()?()?()?()?

np‘dBl/lJll)llblC OTBETHI NJIsl: Y

[KxJoctnbie priowi( )?()2()?()2()?()?()?()?()?()?()?()?
[KxJoctneie()?()2()?()2()?()2()?()?2()?()?()?()?
[ln]ygenepsie perGsi( )?()?()?()?()?()?()?0)2()?()?()?()?
Uln]ysenepeie( )?()?()?()?()?()?()?()?()?()?()?()?
Dln]ysenépeie prioei( )?()?()?()?()?()2()?()2()?()2()?()?
Uln]ygenéprie( )2()?()?()2()?()?()2()?()2()?()?()?

np‘dBl/lJlblll)lC OTBETHI 1JIfA: I

[Mm]uoronoxkn( )?()?()?()?()?()?()?()?()?()?()?()?
[(XxJunonomei( )?()?()?()?()?()?()2()?()?()2()?()?
[[rlybouorne()?()2()?()?()?()?()?()?()?()?()?()?

IIpaBuibHbIe 0TBETHI AJs1: kK

[Pplaxoobpasuere( )?()?()?()?()?()?()?()?2()2()2()2()?
[BB]sIctie paxooopasubie( )?()?()?()?()?()?()?()?()?2()?()?()?
[Mwm]amaxocrpaxu( )?()?()?()?()2()?()?()?()?()?()2()?
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Ilepen Bamu TekcT, cogepaammii nATh OHOTOrMYecKUX OIINOOK. BHMMAaTeIbHO MPOYTHTE ero, HaliguTe
OIIHOKYU U 00bSICHUTE, B YeM OHHU 3aKJIHYAITCH, BIUCAB OTBET B 0TBEJEHHOE MoJIe.

Brumanue! Hcnpaenenue ¢hpazvl uckniouumensno ompuyanuem (Modxcem — He MOICem, umeem — He
umeem u m.n.) He 3acuumuiéaemcs. Heodxooumo chopmynuposams ymeepoumeinvHoe npeooxceHue.

'eHbl «mgOMamIHEro XO3sCTBA» — OIEMEHTHI Te€HOMa, HEOOXOAMMBIC IS TMPOTEKAaHHWS OCHOBHBIX
KJIETOUHBIX MPOLIECCOB B Oopranm3Me. K MX 4MCIy OTHOCATCS M TeHbl, KOHTponupytomue permkanuto JTHK,
TPAHCKPHIIIHIO, TpaHCIAMi0. OHM SKCHPECCHUPYIOTCS IMOYTH BO BCEX JKMBBIX KIETKAaX HA BCEX CTAAUAX
OHTOTEHE3a W YXM3HEHHOTO LHUKJIA. Y MHOTOKJIETOYHBIX JKHBOTHBIX TaKHe TCHBI JIOKAJTM30BAHBI U B sApe U B
MUTOXOHJpPUAX. MHTEpEeCHO, 4TO «XO3SHCTBYIOIINE)» MPOLECCHl B MHUTOXOHAPHSX STHX SYKAPHOT MOJTHOCTBHIO
ABTOHOMHBI OT siiepHbIX reHoB. Eme B XX Beke yueHble I0Ka3ald, YTO MUTOXOHIPHU — HE YTO MHOE Kak
IypIypHBIE cepoOaKTepru, NepenIe e K )KU3HN B KJIETKaX APeBHUX aHadpoOOB.

VY MOKpBITOCEMEHHBIX DPACTCHWH TeHBI «IOMAIIHEr0 XO3SICTBa» COAEpXKaTcsi B sApe, B IUIACTHIAX,
MUTOXOHJpPUAX, a TakkKe B IUIa3MuAax - HeOompmmx monekynax JHK, nokannzoBaHHBIX B HUTOIUIa3ME U
PETUTNIMPYIONINXCS. OTHOCUTEIBHO HE3aBUCHMO OT SIICPHBIX M IDIACTHAHBIX AJIEMEHTOB T€HOMA. 3aMEeTHM, YTO
cBosi cooctBennas JIHK Oputa oOHapykeHa M B COCTaB€ KHHETOCOM — 0a3allbHBIX DIIEMEHTOB KTYTHKOBOTO
amnmapara 3yKapuoT, 4yTo B 80-¢ roJibl MpONLIOro BeKa pacCMaTpUBAIN KaK apryMEHT B TOJIb3Y THIIOTE3bI 00 UX
CHMOHMOTEHHOM ITPOHCXOKICHHH.

B omimume OT T€HOB «IOMAITHETO XO3SIMCTBa», T€HBI «POCKOUIM» PadOTAIOT B KIETKAX OMPEICIICHHBIX
TKaHell W opraHoB, obOecmeunBas HMX crenuduueckne (QYHKIHMH, M IKCIPECCHPYIOTCS JIMIIb TOT/AA, KOTAa
TpeOYIOTCS UX MPOIYKThL. K HUM, B 4aCTHOCTH, OTHOCATCS TeHbI, Koaupytouue pudocomusie PHK.

Han 1. I'ensl, kopupyronue pudocomusie PHK He oTHOCATCS K reHam "pockomin', KOTOpbIE padoTaloT B KIETKaxX

HBIA onpenenéHHBIX TKAHEeH 1 OpraHoB, obecrneunBas UM crenuduaeckue GyHKunu. I'eHbl, Kogupyromue puoocoMHbIe

orB€ PHK oTHOCSTCS K reHaM "omalHero xo3sicraa”, Tak Kak IpoAyKToM ux skcnpeccuu spisitoress pPHK - onun u3

T:  COCTaBHBIX 3JIEMEHTOB PHOOCOM, 6€3 KOTOTOPOTo HX (HYHKIIMOHHPOBAHNE HEBO3MOXKHO, 8 PHOOCOMBI SIBIISIOTCS
KPUTHYECKH HEOOXOIMMBIMH JIF000H KHUBOH KIIETKE Ha TF000H cTaguu €€ pa3BUTHA, TAK KaK OTBEYAIOT 38 CHHTE3
Oenka.

2. KneTku NOKpeITOCEMEHHBIX PACTEHUN HE UMEIOT IIa3MHU]I JIOKAJTM30BaHHBIX B ITUTOIUIa3Me. Hannune mnasmun B
LUTOIUIa3Me XapaKTEePHO U MIPOKAPUOTUIECKHUX KJIETOK, B TO BpeMs KaK KJIETKH IMOKPBITOCEMEHHBIX PaCTeHUI -
9yKapHOTHYECKUE.

3. "Xo3siicTByromue" mporeccs B MUTOXOHPUSAX HE MOJHOCTHI0 aBTOHOMHBI OT SIIEpHBIX TeHoB. Hampumep,
HEKOTOpbIe OEIKH, BXOIue B KoMIUIeKChl D TL] MUTOXOHAPHUHA, KOAUPYIOTCS SIEPHBIM T€HOMOM M TOJBKO HOCHE UX
CHHTE3a JJOCTABJIAIOTCS B MUTOXOHIPUIO. BO3MOKHO 1 COOCTBEHHOTO TMOJIHOCTBIO HE3aBUCHMOTO CHHTE3a COCTaBHBIX
9JIEMEHTOB M COOPKH pHOOCOM MUTOXOHIPHS HE UMEET, YTO TAKIKE OTPAXKAET 3aBUCHMOCTb IIPOIIECCOB,
MIPOUCXOJAIINX B HEH, OT SAEPHOr0 reHoMa.

4. MUTOXOHIPUH HE MOTYT SIBJIATHCS IyPITyPHBIMHU CEpOOAKTEPHIMHU, TIOCKOJIBKY TE SBJISIOTCS aHadpoOaMu.
HamnpoTus, npeaxy MUTOXOHAPHH jkKe CKOpee BCETO SBIISUINCH aa3pOOHBIMH NPOKAPHOTHUECKIMH OpraHU3MaMH,
TIOCENTMBIIMMUCS B KIIETKaX JIPEBHUX aHadpoOOB, HAITPUMEp, TAKMM 00pa3oM 3allNIIas BTOPBIX OT ICHCTBHS
KHCJIOPOJIA.

5. B cocTaBe KHHETOCOM - Oa3aJIbHBIX IEMEHTOB JKI'YTHKOBTO almapara dyKaproT HUKOTAa He HaXOAUIIH UX
coocteennoi JIHK. XKXryTukoBelii anmapar nepBUYHO NpeJHa3HAYCH [UIA IEPEABIKCHNS, HAJTMUUE B HEM
CcOOCTBEHHOTO (DYHKIIMOHHPYIOMIETO TeHOMa OECCMBICTICHHO, XOTSI THIIOTE3HI O €70 CHMONOTEHHOM MTPOUCXOKICHUT
BBIJIBUTAJIUCh paHEe.
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BOIIPOC 10: 3ANPOC MHOTOKPATHOTIO BBOJA MMPONYIMEHHOI'O TEKCTA

B oannom 3a0anuu eam HeobOX0O0UMO NPOAHATUBUPOBAMb (DpPaAcMeHm MEeKCMA, NOCEAUJeHHbIU
MemoouKe UCCIe008aHull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb
3A0aHUAL.

Meron nonumepaznoi nenHod peakuuu (IILIP) B Hacrosimee Bpemsi HIMPOKO NPUMEHSIETCS B
ouomornn u MemunuHe. Knaccuyeckas [ILIP mo3BonsieT moiayduTh OOJBIIOE KOJIMYECTBO KOMUUN
uHTepecytomeid Hac nocnenoBarenbHocTH JIHK. CnennduyHocTs maHHOW peakiuu 00ecrednBaroT
HeOOJIbIINE TOCNIE0BATEILHOCTH HYKJICOTHAOB - mpaiiMepbl. X moaluparoT k 000MM KOHIAM
ammmudunupyemoro yuyactka JIHK takum o0Opa3oMm, 4ToOBI MOCIIEIOBATEIBHOCT TaK HAa3bIBAEMOTO
MpsIMOTO TpaliMepa COOTBETCTBOBAJA MOCJIEIOBATENILHOCTH Ha 5 -KOHIIE IEMH, TOr/1a KaKk OOpaTHBIH
npaiiMep 0OpaTHO KOMIUIEMEHTapeH IIOCIeIOBaTeIbHOCTH Ha ee 3’-kKoHie. Hampumep, ecnm
uHTepecyromuii Hac ydactok JIHK s3akanumBaercs mocienoBarenbHocteio 5 -AAGCTA-37, To
oOparHBIN mpaiiMep OymeT MMeTh mocienoBarebHOCTh: 5 -TAGCTT-3". Urobsl mpaiiMepsl MOTIIH
y3HaTh HeoOxomumyto mocienoBatensHocth JHK cmecs nmns TP peaknum HarpeBaroT [0
OTIpPEICTICHHON TeMIepaTyphl - TEMIEPATYPhl OTHKHUTa MpaiMepoB. DTa TeMIeparypa pacCUUTHIBACTCS
nyTeM mpuOaBleHUs K TeMIepaType IUIaBlieHUs (TeMieparypa, OpH KOTOPOH MPOUCXOTUT
pa3beIMHEHUE JBYXIIETIOUEYHOM MoJiekyiabl mnpaimepa) 4°C  rpanycoB. JIHK-nmomumepasa,
OCYILIECTBISIONIAs PEeIIMKAINI0 HHTepecyomero Hac yyactka JIHK, ucnone3yet npaiiMep B KauecTBe
3aTpaBKU JUIsl Hadaja CUHTEe3a. B pesynbTaTe AaHHOM peakIMH MOJydaeTcs KOMHs HEOoOXOIUMOMN
nocienoarensHocty JJHK.

Jist Toro, 9TOOB! pa3nuuuTh nocieaoBarenbHocTd JJHK, MOKHO MCTIONB30BaTh PECTPUKTA3HI —
(bepMeHTBI, KOTOpbIE Y3HAIOT M Pa3pe3aroT CTPOro OMpeesIeHHbIE MOCIEA0BaTEIbHOCTH HYKICOTH OB
B JIHK (Tak Ha3piBaeMble caiiThl pectpukiuu). Hampumep, pectpukraza Pfull, y kotopoii caiit
pectpukimu HeceT mocnenoBarenbHocTh 5 -GCATC|G-3", npu peakiuu ¢ MOCIeI0BaTeILHOCTHIO

iI[HK OymeT paspe3arh ee Ha JBa (parMeHTa, COJEpKallde Ha KOHIAX IOCIIEI0BATEILHOCTH 5 -
GCATC-3' u5-G-3.

1. B mpemioXeHHOW MOCIENOBATENbHOCTH HYKJICOTHIOB 3aKOAMpPOBaH MenTua AnuHoi 19
AMHHOKHMCIIOTHBIX OCTaTkoB. Bam HeoOXoammo momo0Opare mpaiiMepsl s aMIumduKanum
HYKJICOTUJHON TOCIE0BATEIbHOCTH, KOAMUPYIOIIEH NaHHBIM NeNnTua, HauhHas CO CTapT-KOJOHA
(ATG), u coaepxamieit crom-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JOKHBI OBITH
cnieun(puYHbl U 00JIaaTh MPUMEPHO OJUHAKOBOM Temreparypoil raBineHus (pazauuus He Oonee 2-4
°C). Temmepatypa TuiaBieHUsl paccuutThiBaetcs o dopmyne: 2(A+T) + 4(G+C), rue OykBBI - 3TO
KOJINYECTBO HYKIEOTHAOB Kaxaoro Tuma. Pasmep kaxmoro mpaiiMepa IOJKEH COCTaBIATH 15
HYKJIEOTH/IOB. 3allMIINTE B OTBEACHHOE IOJIE MOJYy4YeHHbIE MpaliMepbl B HAIpaBlieHUu oT 5'- K 3’-
KOHIly B BHJ€ IMOCJIeI0BATEJIbHOCTH 3arJIaBHBIX JATHHCKHX OyKB 0e3 mpo0esioB (B TOM 4YHCIIe
KOHIEBBIX) U YKOKUTE TEMIIEPATYPY UX TUIABJICHUSI.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3’

OTtBet:

[Mpsimoii mpaiimep: [X]

O0partHblit mpaiimep: [Y]

TemnepaTypa niuasineHus npamoro npaiimepa: [2]°C

TemmnepaTypa mnasieHns odpatHoro npaiimepa: [K]°C

2. Tlomyuennslii B mpenpiaymieid yactu 3amanus [ILP mpomykT BcTpawBaeTcss B IIa3MUIY JUIS
CHUHTE3upOBaHusl Oenka B Oakrepusix. BaM naHbl mocieqoBaTeabHOCTH (CalThl PECTPUKLUH), IO


javascript:;

KOTOPBIM JIBE€ PECTPUKTa3bl (PHAOHYKIIEa3bl pecTpukuuu) crnerupuyuno pazpesarot JIHK. B oTere
VKOXHATE pa3Mep (GparMeHTOB, KOTOpBhIC TMONydaTcs B pe3ylbTaTe pEaKIuu pPEeCTPUKIUH,
IIPOU3BEICHHON JTUMHU PECTPUKTA3aMU JUIs IUIa3MUIBL, COAEpIXKAIICH BCTAaBKYy B IPAaBWIBHOU
OpPHCHTAIUH LICITH.

Alul5" - AG|CT -3

EcoRI5 - GJ/AATCC - 3

MecCTO BCTaBKKU

EcoRl EcoRl EcoRI
1875 625 1875 HEok!
& npomoTop

OTBeT 3anuIINTE B OTBEJEHHOE 10JI€ B BHAE MOCJeA0BATEIbHOCTH YHUCECJ, PACOJOKCHHBIX IO

BO3PACTAHUIO ¥ Pa3/ie/IeHHBIX OIMHOYHBIMH NMPOOeIaMH.
Otger: [mM]

Bri6pannbIii oTBeT: B oannom 3a0anuu 6am Heobxooumo npoanaiuzuposams Gpacmenm mekcma, noce
3HaHUU u ungopmayuu us
Meroa nmoaumepasHoit nienHoi peakiuu (I1L[P) B HacTosmee BpeMsi MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHUN HHTEPECYIOLIEH HAc TMOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKICOTUIOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI TTOCIEI0BATEIHFHOCTh TaK HA3IBAEMOTO MPSIMOTO TIpa
[[EeNH, TOr/1a Kak OOpaTHBIN mpaiitMep 0OpaTHO KOMILIEMEHTApeH MOCIEeI0BaTENbHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCTEIO 5 -AAGCTA-3", T0o 006p:
TAGCTT-3". UYro0bl mpaiiMepbl MOIIH Yy3HATh HEOOXOAMMYIO IOCIEIOBATEINb
OTIPENIeIICHHOW TEMIIepaTyphl - TEeMIIEPAaTyphl OTXKUTA MpakMepoB. DTa TEMIIepar
MIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIEMOUYSTH
OCYILECTBISIIONIAsT PEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3ynbTaTe NaHHOW peakluy MOMy4aeTcsl KOs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
Jns toro, ytoObl paznuuuth nocienoBatenbHocTH JIHK, mMoxxHO ucmon
pas3pe3aroT CTPOro omnpeseeHHble nocueaoBaTebHoCTH HykineoTu 0B B JIHK (Tak
Pfull, y xoTtopoii caiiT pecTpuKIH HeceT mocienoBarebHocTh 5 -GCATC | G-37, 1)
ee Ha JiBa ()parMeHTa, CoJAepKalllie Ha KOHIax mociaenoBarenbHocT 5 -GCATC-3

1. B mpeanoskeHHOW MOCIEeN0BAaTENIbHOCTH HYKJICOTHIOB 3aKOJUPOBAH MENTU [
mo1o0paTh mpaiMepbl IS aMITTU(GUKANNNA HYKJICOTHIHOM ITOCIIeIOBATEILHOCTH,
(ATG), u conepxameit cron-komon (TGA, TAG, TAA). [lomHuTe, YTO Mpaim
OJIMHAKOBOHM TemIeparypoi muiaBieHust (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - ATO KOJHUYECTBO HYKJICOTHIOB Ka)XJOro Tuma. Pasmep k
3anuiuTe B OTBEJICHHOE IMOJI€ TMOJYYEHHBIE MpaliMephl B HAIMpPaBICHUU OT S5’-
JIATHHCKHUX OYKB 0e3 n1po0esioB (B TOM 4HcJIe KOHIEBBIX) U YKQXKUTE TEMIEPATYP

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTA
TTCATAACTCGATAGGAC - 3°

OTtBert:



MeTo/ OllEHKH

Cooeporcum

MeTo/ OllEHKH

Coodeporcum

MeToa OLEeHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmeue

MeToa OLEHKH

Tounoe coomsemcmeue

IIpsamoii mpaiimep: & AACCTGCATTTTTCA

Oo6parnsrii npaiimep: ‘4 CTATCGAGTTATGAA

TemnepaTypa muasaeHns npamMoro npaiimepa: & 40°C

TemnepaTypa nnasineHus oopaTHoro npaiimepa: & 40°C

2. [Tonyuennsli B npeapiayiieit yactu 3aganus [P npoaykt BcTpauBaercs B 1uia
[IOCJIEI0BATEIBHOCTH (CAMThl PECTPUKLIMM), 110 KOTOPBIM JIBE PECTPUKTA3bI (IH]C
OTBETE YKaKUTE pa3Mep (PparMEeHTOB, KOTOPbIE MOIY4aTCs B PE3yJbTaTe PeaklUy
I1a3MUbI, COAEpIKallel BCTaBKY B IIPAaBUJIbHOM OpUEHTALIUU LETIH.

Alul5 - AG|CT -3

EcoRI5 - GJAATCC - 3

MecTo BCTaBKW

EcoRI EcoRI  EcoRI
1875 625 1875 Ecol
@ npomoTop

OTBeT 3AIIMIIIUTE B OTBCACHHOE II0JI€ B BH/JAC ITOCJCAOBATCIBHOCTH YHUCEJ
OAUHOYHBIMHA npoﬁe.naMn.
Orser: & 650 666 1250

npaBll.lbllbl(‘ OTBETHI JJIfl: X

ATGCAGGTTTATCAT

l'lpzusu.muuc OTBETHI 1JIA: Y

CTATCGAGTTATGAA

nl)aBll.1hthe OTBETHI AJIsl: Z

40

[IpaBusibHBIE OTBETHI AJI: K

40

nl)aBll.1hthe OTBETHI AJisA: M

644 666 1250

3
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BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum 00pa3om Bbl MOKeTe OLICHUTh YPOBEHb IKCIIPeccHu rena B Kierke? Kparko onummure
NPUHIMI OTHOTO U3 NMpeljiaraeMbIX MeTO/10B.

Z[aH HpO,Z[yKTOM SKCIIPECCUHN HE BCEX I'CHOB ABJIAIOTCA 6€HKI/I, K TOMY K€ HaJIM4YUC OcJIKa B KIIETKE MOKET HE

HBIA CBUACTCIILCTBOBATH O TOM, YTO UMCHHO B 3TOT MOMEHT NPOUCXOJAUT MHTCHCHUBHAA DKCIIPECCUA I'CHA, KOTOpHﬁ €ro

OTBE KOAUPYET, MOBTOMY U3MEPECHNE KOHIICHTpAIUX OHpe)ICJ'IéHHOFO OellKa B KJIETKE HUYEro 00 MHTEHCUBHOCTHU

T OKCIIPECCUU €T0 I'CHAa HAM HE CKaXKET. Ho KyJa pa3yMHee 6y,[[€T HU3MEPUTH KOHIICHTPAIUIO PHK, ITOCKOJIbKY OHA
SABJIACTCS MMPOMEIKYTOYHBIM, @ UHOT'Id U KOHEYHBIM ITPOAYKTOM SKCIIPECCHUU I'€HA. W Hanuyue 00JbIION



KOHIIEHTPALUH ONpeAeIEHHON PHK B KJIETKE JOCTOBEPHEE CBUIETEIBCTBYET O BHICOKOM YPOBHE DKCIPECCH,
koaupytouiero e€ resa. Ho MOryT BOZHUKHYTb TPYJHOCTH C BBIIEICHHEM JOCTATOUYHOIO KOJHMUECTBA PHK U3 KIETKH
(v peub UIET 1aXKe HE O PHK C KOHKPETHOI [10CIIEA0BATEIILHOCTHIO, @ B LIEJIOM O BCEX PHK KJIETKH) HOCKOJIBKY,
HanpuMep, MHOTHE cIienn(UIECKHE CBOMCTBA, HA OCHOBE KOTOPBIX MOXHO OBLIO OBI BBIICIUTH KOHKPETHO PHK,
OyIyT XapaKTEepHBI AJIsl BCEX HYKJICHHOBBIX KHCIOT. HO pHK BXO/€ TPAHCIAIINN HAXOAUTCS B KOMITIIEKCE C
puOOCOMOH, 1 3TO TOT HPU3HAK [0 KOTOPOMY €€ MOKHO OTAENUTH OT IHK, HAIPUMEP, TOCIEeI0BATEIbHBIM
yIBTpaneHTpu(yrupoBaHueM. B pesynpraTe Mbl CMOXKEM IOYIUTh CMECH M3 PHK U pHOOCOM, M KOTOPOI MOXHO
OyIeT BBIICIUTh HCKITIOYUTENBHO PHK. Jlanee HEoOXOAMMO OTAENNTH HHTEPECYIOIIYI0 HAC PHK, CKOPEE BCETO, ECIIN
MBI 3HaEM II0CIIE0BATEIbHOCTD T'€Ha, KOTOPBIM Hac HHTEPECYET, TO Oy/eM 3HaTh U [UINHY €r0 PHK, HOATOMY 3TO
MOYKHO CZI€NaTh HamnpuMep myTéM, anekTpodopesa. Takum 00pa3oM, MBI IOITydaeM ONpeAeIEHHOE KOJHYECTBO PHK
HMHTEPECYIOIIEro Hac IeHa, Mo KOIWYECTBY KOTOPOM MBI MOXKEM CYAUTH O YPOBHE €r0 IKCIPECCHU. (M3MEPUTh
KOJIMYECTBO PHK B IOJYYEHHOM PacTBOPE BO3MOKHO MOIYYUTCs Oaaroaaps (OTOKOJIOPHUMETPHH, TOCKOIBKY
HYKJICMHOBBIE KUCJIOTHI MOTJIOLIAIOT B ONpeeNEHHON TUano30He AITUH BOJIHBI)

Bep [OrcyrcrByer]
HBII

OTBE

T

o | M| -|

bIB —

m | | | | =
OTBE o o

T o» Mashups

Path: p
CroBa:0

1
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BOIIPOC 12: 3ANPOC MHOT'OKPATHOI'O BBOJA MMPONYIMEHHOI'O TEKCTA

Buumamensno npouumaiime npeonosicennvle ppazmenmusl meKCma u paccmMompume pUCyHKuU, 3amem nepexooume K
BbINOJIHEHUIO 3A0AHUIL.

BAKHO! B nannom 3ajanum 0003HaYeHHMs] TeHOB JaHbI 3arJIABHBIMU OYyKBAMHU U KYPCUBOM, a HX 0eJIKOBBIX
NPOAYKTOB — NPSAMBIM IIPHUPTOM.

®parment 1. [Tapazurrueckue pacTeHUs] — IKOJIOTHYECKasi TPyIIa OPraHU3MOB, MTPUCTIOCOOUBIIIUXCS
MOJIy4aTh HEOOXOJUMBbIE HEOPTraHMYECKHE W OpPraHMYeCKHE BEIIECTBAa OT CBOMX XO35€B - JIPYTHX
pacTteHud win TpubOB. MukomapasutusM (T.e. Mapa3suTH3M Ha Tpubax) MIMPOKO PACIPOCTPAHEH Yy
raMeTo(uTOB MHOTHX CIOPOBBIX PAaCTEHHUI, HO HEPEAKO BCTPEUAETCS M Cpeau IBETKOBBIX. C Apyroi
CTOPOHBI Mapa3uThl BBICIIMX PACTEHH HM3BECTHBI TOJIBKO CpelH CeMEHHBIX. lIporecc mornomenus
MUTATENbHBIX BEIIECTB Y MHOTHX MapasUTHUECKUX I[BETKOBBIX OCYIIECTBISETCS MPH MOMOIIUA 0COOO0TO
oprana - rayctopuu. [Ipuyem y MuUKOMapa3uTOB TayCTOpUM HE (POPMHUPYIOTCS, & Y €IUHCTBEHHOTO
NpeICTaBHUTENTS TApa3UTUIECKUX XBOMHBIX - Parasitaxus usta - oopa3syercst crieriuuIecKuii KOHTaKT ¢
| TPaxennamMu Xo3suHa, KOTOPBIN OJJTHO3HAYHO HA3BaTh IrayCTOPUEN HEIIb34.

Jlng ycreurHoi peanu3aluy KU3HEHHOTO ILHUKIA Mapa3uTUYECKUM DPACTEHUSM HEOOXOAMMO HaTh
CBOEr0 X03s/MHA U YCTAaHOBUTH ¢ HUM KOHTakT. Ha pucynke 1 mokaszan nmpopoctok mosmimuku (Cuscuta
Sp.), pacTyuiii B HaNpaBJICHUU CBOECTO TMOTCHIIMAIBHOTO XO3SMHA, OPUEHTUPOM ISl YETO SIBJISIOTCS
BBIZICJISIEMBIE XO3SMHOM BerecTBa - TepreHbl (A-B). byksoit I' o003HaueHO npyroe «xo3sicKoe»
COCIMHEHNE — CTPHUTOJIAKTOH. BemiecTBa w3 3TOH Trpynmbl OOBIYHO OTBEUYAIOT 3a MPOIECCHI POCTa
pacTeHus-xo3sMHa W (HOPMHUPOBaHWE MM MHKOpHU3bl. OJHAKO CTPUTOJAKTOHBI XO3SMHA CITy>KaT
CTHUMYJIOM JUIsSl TIPOPACTaHUSl CEMSIH Mapa3sMTUYECKOTO I[BETKOBOTO pacTeHus 3apasuxu (Orobanche
Sp.). BaxHO OTMETHTB, YTO CTEMEHD CIENU(PUIHOCTH B OTHOMICHUN XO035€B Y Pa3HBIX BHIOB PACTECHHIA-
[apa3suTOB HEOJMHAKOBA, HAIPUMEpP, MOBWIMKA OTIMAYACTCS IIUPOKHMM KPYrOM XO351€B, TOrJa Kak
Mukomapasutr moasensHuk  (Monotropa hypopitys, cem. BepeckoBbie) mpuypodeH K rpubam-
CUMOHMOHTaM €ITH.
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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-¢emnanapen, 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 criektpa. Ha nmepBom starme
oOpa3zyercs aAre3uBHBINA AUCK (PUCYHOK 2, A), CIy>KaIluii Isl 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 MPOBOJAIIEH CUCTEMBI, TayCTOPHUS TPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BBIICICHUE TTAPA3UTOM CIIeU(PUIECKUX PepMEHTOB, MOIUDUITPYIOIITUX
KJIETOYHBIC CTEHKH XO35IMHA, HAIIPUMEP, KCHIOTTTIOKAH-9HI0TPAHCTIIIOKO3MIa3bl/ ruapoassr (XTH).
Ha pucynke 2 (C) mpecTaBiieH CIeIYIOIIHA Tall, U MOKa3aHa YKCIPECCUS TCHOB, CBSI3aHHBIX C

Qg pepeHIIMPOBKON MPOBOISIINX IEMEHTOB KCHIIEMBbI U (PJ103MBI (HOPMUPYIOIIEHCS TayCTOPUH.
[TonckoBbIe «TH(BI», BCTYNas B KOHTAKT C TPOBOJISIICH CHCTEMON X03IWHA, HAYWHAIOT MPEBPAIIATHCS
B KJIETKU MIPOBOSINNX 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 Havany skcripeccuu BES1, namynmpyromniero
(G QepeHIIMPOBKY 2JIEMEHTOB KCHIJIEMBI TTapa3uTa. ITOT MPOIECC CIIOCOOCTBYET HKCIPECCHH

rera TED7, xapakTepHOTo Ui pa3BUBAIOIINXCS JIEMEHTOB KCHIIEMbl. B KOHEYHOM UTOTE KIETOYHAS
CTEHKA KJICTKH THU(BI CHIIbHO UCTOHYAETCS, B HEW TOSBISIOTCS 1epopanuu, 1 00pa3yeTcs CKBO3HOE
COEIMHEHUE C HJIEMEHTaMH KCHJIEMBbI X03suHa. Pa3BuTHe 371eMEeHTOB (h105MbI BUIOCTIEU(DUIECKUI
poLecc.
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Pucynok 2. ®opmupoBanue raycropuu nosmiuku. A. Obpa3zoBanue ajaresuBHoro aucka. b. Cexkpeuus
(epMEHTOB, YJaCTBYIOIIUX B MIEPECTPOIKE KIECTOYHBIX CTeHOK. C. DKCIpeccus TeHOB, CBSI3aHHAS C
nuddepeHnmanyen JIeMEHTOB MPOBOIAIICH CUCTEMBI. T - MPEIIIECTBEHHUK U 311 - 3pEJIbIil
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 nopaoke 6e3 3HaKoe
npenunanus u npooenos (pezucmp He ax3cen).

1. ITpounTaiite pparMeHT 1 ¥ BLIOEpUTE BePHbIE YTBEPKICHUS.

a. I[J'Iﬂ HOpMaﬂbHOﬁ KUBHCACATCIbHOCTH BCEM PACTCHUAM-TIapa3uTaM HGO6XO}II/IMO TCCHOC BSaHMOI[efICTBHe C XO34AHMHOM
b. Bce mapasutnueckue 1BETKOBBIE PACTEHHs 00pa3yloT rayCToOpuu

c. l'ameToduThl HEKOTOPBIX MOXOBHIHBIX PACTEHHUIT ApA3UTUPYIOT Ha Tpudax

d. ITapazuTHueckue pacTeHHsI BCTPEYAIOTCS CPEAH TOJI0CEMEHHBIX

Ortser: [K]

2. IIpounraiite ¢pparment 1, paccMoTpuTe PUCYHOK 1 M BbIOEpHTE BepHbIE YTBEPKIEHHUS.

a. Cpety CUTHAJIBHBIX MOJICKYJT, HCTIOJIb3YEMbIX NApasUTHYSCKUMH PACTCHHUAMH, IPUCYTCTBYIOT UKINYECKHE COSTUHCHHUS
b. CTpHUroNnakTOHBI HIMEIOT OTPAaHHYCHHBIH paliyc paclpOCTPaHEeHUs, TOITOMY CEMEHA 3apa3iXH MPOPACTAIOT TOIBKO HPH
OUYEeHb TECHOM KOHTAaKTE C KOPHEM XO3sIMHA

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

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

Ortser: [mM]

3. ITpounraiite ¢parmMeHT 2 U BHIOEPHTE BEPHbIE YTBEP/KACHMS:

a. B obecrieueHny MpuKperuIeHNs: y4acTBYIOT ()epMEHTHI, BEIpabaThiBaeMble KIETKaMH aJIT'€3MOHHOTO INCKa

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

c. [IpoHNKHOBEHHIO TayCTOPUH CIIOCOOCTBYET pa3MsATdeHUe KIETOYHBIX CTCHOK XO35MHA 110]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 npusogut k cunresy BES1

b. Korna camkaercst ypoeHs skcnpeccun WOX4, HaunHaeTcs mponecc AudhepeHInpOBKH NPOBOISIINX 3JIEMEHTOB
c. AGPs HakamIMBarOTCs B KJIETOUYHBIX CTEHKaX KaK MOBHUIIMKH, TAK U KPAIHUBbI

d. C Havanom au¢dpepeHIMpOBKH MPOBOASAIINX KCHIIEMBI, YpoBeHb 3kcnpeccunt TED7 noBsimaercst

Ortser: [p]



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

a. ®epMeHTsI, Takue Kak X TH, crocoOCTBYIOT MepecTpoiike KICTOYHON CTEHKU X03SHHA

b. Cuscuta - cTeb6i1eBoit 06IUTaTHBIM TTApa3UT

c. TparCHOPT BOZBI MEXTy APA3UTOM M XO3SHHOM OCYILIECTBIISIETCS TOIBKO IT0 MEPTBBIM KJIIETKAaM, & aCCHMHUJIIATOB - 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
IIMPOKO PACHPOCTPAHEH y TaMETO(PHUTOB MHOTHX CIOPOBBIX PACTCHHH, HO HEpen
Mapa3uThl BBHICIINX PACTEHUH M3BECTHBI TOJBKO Cpelu ceMeHHBIX. IIpomecc moric
[IBETKOBBIX OCYIIECTBIIIETCS MpPU IOMOIIM OCO0Oro opraHa - raycropuu. [lpuu
SIIMHCTBEHHOTO IMPEICTAaBUTENS 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 IITMPOKUM KPYTOM XO035€B, TOTJ]a KaK MUKOIApa3uT MOIbENbE
rpubaM-cUMOUOHTaM EJIH.

PI/ICYHOK 1. HpOpaCTaHI/IC CCMAH U YCTAHOBJICHUC IICPBUYIHOI'O KOHTAKTA C XO3HUHON
0003HaYECHEI BBIICIISIEMBIC X034MHOM BEIICCTBA, KOTOPEIC MapasuT UCIIOJIB3YECT B KAy
IIMHCH, - CTPUT'OJIAKTOH. IlosicHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

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



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

Ha pucynke 2 (C) npencTapieH CleAyIOLIHiA 3Tal, U IOKa3aHa 3KCIIPECCHS TEHOB, C
KCUJIeMBbI U (hJ103MBI PopMHUpYIOLIecs: TaycTopuu. [10MCKOBBIE «TU(BI», BCTYIIAS B 1
MPEeBpaIaThCs B KJIETKH MPOBOAAIINX TKaHeW napa3uta. KineTku rayctopun sKcmpe
aktuBupyetT WOX4 u noanepkuBaet dKkcrpeccuto GSK3, 9To cnocoOCTBYET COXpaH¢
B Heaud depeHupoBaHHOM cocTosiHIH. CHIbkeHne ypoBHs 3kcpeccuu 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 JJICMECHTAMH KCHJICMbI X03s1HA. Pa3zButne snemMeHTOB (1).]103
A B C

OO
S

Pucynok 2. ®opmupoBanue rayctopuu noBminku. A. Ob6pazoBaHue aire3WBHOTO JI¥
MEPECTPOMKe KIETOYHBIX CTEeHOK. C. DKCTpeccus TeHOB, CBA3aHHAas ¢ quddepeHIra
MIPEIUIECTBEHHHK U 311 - 3peJbli IPOBOAAIIUI 3JIeMEHT KcuiieMbl. [1osicHeHus - B Tel
JJIEMEHTa, a | - HHTHOUpPOBaHHE.

B kascoom uz npueedénnvix nudnce 3adanuii evioepume BCE npasunvnsle sapuanmot omeema. K
nocnedosamenbHoOCmU OYK6 6 Anpasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPobenos (pecuch

1. llpouuTaiite pparMenT 1 ¥ BoIOGEpHUTE BepHbIE YTBEPKICHHUS.

a. J[ist HOpMaITbHOM SKM3HEIEATEFHOCTH BCEM PACTEHUSIM-TIapa3uTaM HeOOXOANMO TECHOE B3aMMOJI¢
b. Bce mapasutnyeckue MBETKOBBIE PACTEHHUs 00pPa3yIOT rayCTOPUH

¢. FaMeToUTHI HEKOTOPBIX MOXOBHIHBIX PACTEHHH MapasHTHPYIOT Ha IpHOax

d. TTapasuTHueckue pacTeHHs BCTPEYAIOTCSA CPEIN TOIOCEMEHHBIX

Ortser: "' acd

2. Ilpouuraiite ¢pparmeHt 1, paccMoOTpUTE PUCYHOK 1 U BHIGEPUTE BEPHbIE YTBEPKICHHSI.

a. Cpeii CHTHAJIbHBIX MOJIEKYJI, HCIIOJIB3YEMBIX TAPa3UTHYECKUMH PACTEHUSIMH, TPUCYTCTBYIOT IIHK.
b. CTpUroakTOHBI UMEIOT OTPaHMYEHHBIN PaIyC PaCIpPOCTPAHEH S, [IOITOMY CEMEHA 3apa3UXH PO
¢. CurHaybHbIe TEPIEHBI, HA KOTOPBIE PEArMPYIOT APAa3MThI, BHIIEISAIOTCS B OCHOBHOM OPTaHAMH I1O
d. CeMeHa mapasUTHUECKUX PACTEHHH MPOPACTAIOT TOJNBKO MPU HATMYMH HETIOCPEJICTBEHHOTO KOHTAI
Ortser: "' abc

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

a. B obecnieuenny npuKpeyIeHNs] y9acTBYIOT (pepMEHTHI, BRIpabaThIBaeMble KJICTKAMH aATE€3HOHHOTC
b. Knetkwn, npeBpararoniiecs B HOUCKOBBIE TH(BI, 00pa3yroTCs U3 MapeHXIMBI

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

d. Anresmn mapasuTa crocoOCTBYIOT KaKk XUMHUYECKHE, TaK U (pr3ndeckne paKkTOpsI

Otser: @ a

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

a. Camxenne ypoBHs skciipeccun GSK3 mpuBoauTt x cunte3y BES1

b. Korga camxkaetcst ypoeHs sxcnpeccnn WOX4, HaunHaeTcs nporecc AnhhepeHIINpOBKY IPOBOIS
c. AGPs HakanauBarOTCs B KIETOYHBIX CTEHKAX KaK TIOBUJIMKH, TaK U KpalluBbl



d. C nauanom audpepeHIUpOBKU MPOBOSIIIX KCUIEMbI, ypoBeHb dKkcnpeccuu TED7 moBbimiaercs
Orser: & bed

5. Ucnoab3yst nH(pOpManuio, NPpUBeJeHHYI0 B TEKCTOBBIX ()parMeHTaX U Ha PHCYHKAX, 2 TAKIKe
a. ®epmenrtsl, Takue kak X TH, cnocoOCTBYIOT epecTpoiike KIETOYHOH CTEHKH XO3S5HHA

b. Cuscuta - cre6eBoii OOIHTaTHBIH TApa3UT

c. TpaHCHOPT BOABI MEXKAY MAPa3UTOM U XO3SHHOM OCYIIECTBISETCS TOJIBKO 0 MEPTBBIM KIIETKAM,
d. JInmaiiHuKY, pacTymye Ha KOPE AEPEBBEB, ABIAIOTCS Mapa3suTaMy

Ortser: ' ab
MeTo OLIEHKH IIpaBuabHbIe 0TBETHI 11 K
Tounoe coomsemcmsue acd
MeTox OLeHKH [IpaBUJIbHBIE OTBETHI IJIsI: M
Tounoe coomeemcmeue abc
MeToa OLIEHKH IIpaBujibHbIE OTBETHI AJIs1: N
Tounoe coomsemcmsue ad
MeTox OLeHKH [IpaBuJbLHBIE OTBETHI AJIS: P
Tounoe coomeemcmeue abcd
MeTox OLeHKH [IpaBUJILHBIE OTBETHI JJIsI: X
Tounoe coomeemcmeue ab
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BOIIPOC 13: 3ANPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOTIO TEKCTA

VY cymuaThIX rprOOB (aCKOMHIIETOB) BCE CIIOPHI, 00Opas3yrolecs B pe3yibTaTe Meio3a U3 0HOM 1 ToM
e TUTIJIONTHON KIIETKHU, OCTAOTCs B 0011el 000104ke — cymke. [Ipu 3ToM CTpoeHHe CyMOK Y pa3HbIX
ACKOMUIIETOB pa3Hoe. Y HEKOTOPBIX BUJIOB BCE CIIOPHI B CYMKE PACIIOJIOKEHbI B OJIHY JINHUIO, B
CTPOTOM COOTBETCTBHH C MOPSAKOM pacxoxaenus xpomarus (I-e u ll-e nenenue meiiosa
OpPUEHTHPOBAHBI y 3TOro rpuda onrHakoBo). Kak OyayT BRIMISIETE CYMKH, €CIM UCXOIHBIM TUILIOU
651 rereposuroroii f.f,? Ipeanonosxum, uro annens f; o6ecneunsaer Gopmuposanue okpyrioit
criopsl, a amnens f, — kybudeckoii. 3anmonanTe TabMIly. B 0TBETAX HCIONB3YiiTe ClIETyIOIIHE
0003HaueHHS: OKpyTIas cropa — R, kyonueckas criopa — S. DeHOTUTIBI pa3HBIX CIIOP HE pa3zemsiTe
npoOenamMu WM 3HaKaMu npenuHanus (mpumep: RS). B nociieanem 3ajaHny 3anummTe BapuaHThI
pacIioyIoKEeHMs KJIIETOK B CyMKe, He pa3zesss HX MpoOesiaMu, a CaMd CyMKH OTIEIIUTE IPYT OT Apyra
| omuHOUnBIM MpoGenoM.

KonnuecTBo KIIETOK B CyMKe [t]

[TnonaHOCTH Kaka0¥ 13 HUX (N WM 2N) vl

Cpenu HEX: KOJIMYECTBO KJIETOK, HECYIIUX [u]
annens f;
KOJIMYECTBO KJIETOK, HECYIIHX [K]
annens f,

N300pasuTe pacnosnokeHne KIETOK B CYMKE, €CITH | TPEThsl KJIETKA CIpaBa OKpyTJiast [a]




U3BECTHO, YTO: TPEThs KJIETKA CIpaBa
KyOmueckas

[r]

Beinummnre Bce BO3MOJKHBIE BapHaHTBl CYMOK, €CIM B OIHOM M3 XpPOMaTuz B
MCXOIHOM JIMILIONTHOM KieTke Tpousomina myTtanus T, — f,

]

Beiopannplii oTBeT: Y cymyatbix rprOoB (aCKOMHUIIETOB) BCE CIIOPBI, 00pa3yIOIIHecs B Pe3yJIbTaTe MEH
obmeit 000104Ke — cyMKe. [Ipr 3TOM CTpoeHUE CYMOK y pa3HbIX aCKOMHIIETOB Pa3]
B O/IHY JIMHUIO, B CTPOI'OM COOTBECTCTBHUMU C IMOPAIKOM PACXOKIACHUA XpOMATU[ (I-e

0IMHAKOBO). Kak OyyT BBITIISAETh CYMKH, €CITM UCXOHBIA TUTIIONT ObLT TETEPO3]

dbopMupoBaHKE OKPYIIIO CHIOPEI, a amnens f, — kybudeckoii. 3amonHnuTe TAbIMILY. ]
okpyrias cnopa — R, kybuueckas criopa — S. @eHOTHUIIBI pa3HBIX CIOP HE pa3zesisii
MOCJIEIHEM 3aJJaHUU 3aIMIIUTE BApUAHTHI PACIIONIOKEHUS KIIETOK B CYMKE, HE pa3]l

OAMHOYHBIM HpO6CJIOM.

KonudecTBO KIETOK B CYMKC

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

Cpenu Hux:

KOJIMYECTBO KJIC

f.

KOJIMYECTBO KIJIC

f,

I/I306pa31/ITe PacCIoJIOKEHUC KIICTOK B CYMKE, €CJIM U3BCCTHO,
YTO:

TPCThA KJICTKA C

TPECThA KIICTKA C

KJICTKE IIpOoU3oIa MyTallusa f1 — fz

BremumuTe Bce BO3MOYKHEIC BAapHUaHTBI CYMOK, €CJIM B OI[HOﬁ N3 XpoMaTuJa B U

MeTo OLIeHKH IIpaBubHBIC OTBETHI AJIs: t
Tounoe coomseemcmsue 4

MeTo/a OLleHKH IIpaBubHBIE OTBETHI JJISA: Y
Tounoe coomsemcmaue 1n

Tounoe coomsemcmaue n

MeTo OLIeHKH IIpaBuIbLHBIC OTBETHI AJISA: U
Tounoe coomsemcmsue 2

MeToa OlleHKH IIpaBuabHbIe 0TBETHI 115 K
Tounoe coomsemcmaue 2

MeToa OLleHKH [IpaBubHBIE OTBETHI IS C
Tounoe coomeemcmeue SSRR

MeToa OLleHKH IIpaBu/bHBIE OTBETHI 1JIS: I

Tounoe coomeemcmeue RRSS



MeToa OLleHKH

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

Tounoe coomsemcmsue

BOIIPOC 14: 3CCE

IIpaBu/bHBIE OTBETHI IJIS:

RSSS SRSS SSRS SSSR
RSSS SRSS SSSR SSRS
RSSS SSRS SRSS SSSR
RSSS SSRS SSSR SRSS
RSSS SSSR SRSS SSRS
RSSS SSSR SSRS SRSS
SRSS RSSS SSRS SSSR
SRSS RSSS SSSR SSRS
SRSS SSRS RSSS SSSR
SRSS SSRS SSSR RSSS
SRSS SSSR RSSS SSRS
SRSS SSSR SSRS RSSS
SSRS SRSS RSSS SSSR
SSRS SRSS SSSR RSSS
SSRS RSSS SRSS SSSR
SSRS RSSS SSSR SRSS
SSRS SSSR RSSS SRSS
SSRS SSSR SRSS RSSS
SSSR SSRS SRSS RSSS
SSSR SSRS RSSS SRSS
SSSR SRSS SSRS RSSS
SSSR SRSS RSSS SSRS
SSSR RSSS SSRS SRSS
SSSR RSSS SRSS SSRS
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Hatime paszeepHymbili omeem. Ucnonb3ylime Ons1 omeema cneyuasbHO omeedeHHOoe rnore.
B coBpeMeHHON GMOTEXHONOTMYECKOM MPOMbILLIIEHHOCTU NMPUMEHSIIOT Pa3fUYHble CUCTEeMbl Ans
MonyYeHns LIeneBoro peKOMOUHAHTHOro Oerka, UCNonb3yeMoro B M3roTOBIIEHUUN NEKAPCTBEHHbIX
npenapatoB. OQHOM M3 TaKMX CUCTEM ABNSAETCA KynbTypa KNEeTOK KMTaWCKoro xomsiyka. Onuwnte
npoLecc MNonyyYeHnst KeTOYHOW CUCTEMbl AN CUHTE3a pPeKkoMOMHAHTHOro 6Genka Ha OCHoBe
KynbTypbl KNETOK 3TOro MBOTHOro. OueHuTe, KakumMmn JOCTOMHCTBAMW U HegocTaTkamu obnagaet

OaHHadA cuctema.

Harneii B nepByto ouepezp, HEOOX0IMMO FeHHOMOAN(MHUINPOBATh HAITY KyJIbTYpY KJIETOK, 100aBHUB B €€ TeHOM

OTBET:  yYacTOK, CO/IEPXAIINI reH He0OX0AMMOT0 HaM PEeKOMOMHAHTHOTO Oellka M BCE COILYTCTBYIOIINE €TI0
9KCIPECCHH TpaHC-(PAKTOPBI. BaXHO yCTaHOBHUTH 3TOT y4acTOK IO MPOMOTOP I'eHA C BEICOKUM YPOBHEM
9KCIPECCHH, YTOOBI AKCIIpEecCcHs TeHa Hallero Oesika Oblla TakyKe BBICOKa (HO 3TO He YOMBAJIO KJIETKH) M MBI
CMOTJIH TIOJTyYHTh €T0 B HEOOXOAMMOM KOJIMYECTBE. DTO MOXKHO CAENATh ITyTEM UCIIONIb30BAHHS PA3INIHBIX

pecTpukTas (mepe ITUM TakKe HE0OXO0AMMO Pa3MHOKHUTH HAlll y4aCTOK METOJIOM MiIp). Takxe He OyaeT

JIUIITHAM JI00aBUTH B BCTABIISIEMBIH Y4aCTOK KaKOW-THOO (aKTOp, IKCIPECcCHsi KOTOPOTo OyeT
CBUJIETEILCTBOBATH O TOM, YTO BCE pabOTaeT, M HAIll y9aCTOK MHTEHCUBHO dKCIPECCUPYETCs. 3aTeM
HE00X0IUMO MOI00paTh Cpely U pa3MHOXKHUTh TEHHOMOAM(PUITUPOBAHHBIC HAMU KJIETKH JI0 HEOOXOIUMOTO

KOJIM4YCCTBA.

JIOCTOMHCTBOM DTOM CUCTEMBI MOXKET SABJIATHCS TOT (PAKT, YTO 3aCUET OTHOCUTEIHHON IBOIOIIMOHHON
OIMM30CTH ¢ KUTAHCKIM XOMSYKOM, HAIll PEKOMOMHAHTHBIA OEJIOK MOCTIe SKCIPEccH OyaeT MPUHUMATh
HYXXHYIO KOH(pOPMAIHIO B OKa3bIBATh OXKHUIACMOE JICHCTBUE Ha OPTaHU3M UYEIIOBEKA, IIPH UCIIOJIE30BAaHHIH €T0
B IIPOM3BO/ICTBE JICKAPCTB. (TaK KaK HAIpUMEpP P HCIIOIH30BAHUH ITOJO0OHBIX CHCTEM MPOKAPHOTHICCKUX
KJIETOK TaKO€ BO3MOYXHO HEBCET/1a).

Cpe[m HCI0CTAaTKOB ﬂaHHOﬁ CHUCTEMbI MOKHO BBLACIIUTDH TO, YTO NOAACPIKAHUEC KYJIBTYP KIIETOK



MJICKOITUTAIOIINX - OYEHb CIIOXKHBIN MPOLIECC, TAKUE KJICTKH OTHOCHTEIILHO IJI0XO0 Pa3MHOXKAIOTCS (+aensTes
OrpaHUYEHHOE YHCIIO Pa3), UX KUZHEACATEINEHOCTh CHIILHO 3aBUCHT OT BHEIIHHUX (DaKTOPOB (B TOM 4YHUCIIE
Cpebl, Ha KOTOPOi OHU JKMBYT), HE COOJIIOIGHIE KOTOPBIX BEAET K THOein KyapTypsl. CI0XHO 00ecneynTh
HOJEpKAaHUE TaKUX KYJIbTYpP B OOJIBIIOM KOJMYECTBE, €CIIH MBI TOBOPHM O IIPOMBIIUICHHOM IPOU3BOACTBE.
Taxxe mpoGiieMbl MOTYT BOSHUKHYTH C BEIJCTICHHEM O€lKa B YUCTOB BHIE, IIPU STOM BaXKHBIM yCIIOBHEM
SBJISCTCS TO, YTO B 9TOM IIPOLIECCE OH HE OIDKEH U3MEHHTH CBOSH KOH(OpMaIuy (eciid Mbl HE CTaBUM 3TO
CBOEH 11eTTbI0). B GonbmmHCTBE ciiydaeB, KIETKH HAKAIUTUBAIOT HEOOXOANMBIN HaM OEJIOK BHYTPH celsl, a He
BBIACIISIOT €70 B CPELY, YTO TAK)KE YCIOKHACT er0 BBIICICHUE H OYNCTKY. KyJIbTypbl )KHBOTHBIX KIETOK
CHJIBHO ITOJBEPIKEHBI 3apaKCHUEM KaKUMH-JIM00 ITATOreHaMH, O3TOMY IIPU paboTe ¢ HUMH HE0OX0oIuMa
MOYTH a0COJIIOTHAS CTEPHIILHOCTD, YTO OIISITH e MOXKET OBITh 3aTPYJHUTEIBHBIM B IPOMBIIILICHHBIX
Macuitadax.

Bepubiii  [OtcyrcTByeT]
OTBET
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BONIPOC 15: 3CCE

IIpencrasiennbie GpoTorpadumn WIJIIOCTPUPYIOT HCNIOIb30BAHNE PA3IUYHBIX TEXHOJOTHI M METOIMK
JJIS1 U3yYEeHHs CTPOEHUsI PEeNPOTYKTHBHBIX OPraHOB pacTeHusl. BbInoJHUTe 3a1aHus, 3aICaB OTBETHI
B CIIeLIMaJIbHO O0TBeIEHHOE M0J1e.

B

1. YcranoBuTe cOOTBETCTBHE MeKIY oTOrpadusiMu, yBeTnINTEIHLHBIMA PUOOPAMU U METOTUKAMH,
KOTOpPbIe HCIOJIb30BAJINCH NPH MOJTYYeHHH JAHHBIX H300paxKeHuii. 3anuiuTe KaxKa0€e MoJIyYeHHOoe
COOTBETCTBHeE B Mo0Jie JUIsl 0TBeTa B BuAe X - Y - Z, rae X - OykBeHHOe 0003HaYeHHEe H300pakeHHs, Y -
HOMep npudopa (apadckas nudpa), Z - Homep MeToauku (pumckas uuppa). BHUMAHHUE! Oaun u3
NpUOOPOB U OTHA U3 METOANK — JUIIHHe!

YBennuuTenbHble MPUOOPHI: Hcnonpzyembie METOIMKH:

1. [IpocBeUMBAIOIIMI 3JIEKTPOHHBIN |. OxpamuBanue QIyopecieHTHREIM KPACUTEIEM




MUKPOCKOIT

2. CBEeTOBOM MUKPOCKOIT Il. Hampienwe 3o0m0Ta (XxpoMa, naymiagus...) Ha
MTOBEPXHOCTh O0OBEKTA

3. Ckanupyromuii anektpoHHbiid Mukpockon | I11. O6padoTka npenaparta KpacHTENIeM, OKPAIIABAIOIIAM
XpOMaTHH
4. dnyopecueHTHBIH (KOH(DOKAIBHBIN) IV. Hcnionp3oBanne KOHTPACTUPOBAHUS O€3 OKPacKu

CBETOBOW MUKPOCKOII

5. CrepeocKonruecKuii MUKPOCKOIT V. HccnenoBaHue )UBBIX MAKPOOOBEKTOB
(6uHOKYIISID)

V1. UsroroBnenne ynpTpaTOHKHX CPe30B 00pasiia,
3aKJIFOUEHHOTO B ATIOKCHUIHYIO CMOJTY

2. K xakomy 0T/esy OTHOCSITCS PacTeHus, 00pa3yoiie CTPYKTYpbl, IPUBeIeHHbIE HA H300pakeHUsAX?
ITo kakuM npu3HaKam, BUAMMbIM Ha ¢ororpapusx, Bel 310 ycranoBuian?

3. Ha pucynke B n3o00pa:keHa reHepaTuBHasi CTPYKTYpa, XapaKTepHas JJisl IpeIcTaBUTe/ el 0THOT0 U3
OT/IeJIOB BBICIIMX PACTeHHUI1, HEMOCPEACTBEHHO YYACTBYIOIIAS B ONJIOA0TBOPeHuH. OnumuTe
NPUHUUNHAIbHbIE 0CO0EHHOCTH TAKOI'0 c1ocoda onJjI010TBOPeHUs], lepeyHc/IiuTe Bce FeHepaTUBHbIe
CTPYKTYPbI, IPUHAMAOIIHME YYACTHE B 3TOM Ipolecce, a TAKXKe Te CTPYKTYPbl, KOTOpbIe 00pa3yroTcest
M3 HHUX I0CJIe OILIONOTBOPEHHS.

Hanneni 1.
OTBET:

A-3-1I
B-2-1I
B-2-1V
r-4-1
J-5-V
2.

Pactenus, oOpasyromue CTpyKTypbl, NPUBEIEHHBIC HA H300PAXEHUSX, OTHOCSTCS K OT/JEITY
[ToxpsiTocemennsle. O6 HTOM MOXHO CYAWTbH IO TOMY, HallpuMep, 4To Ha (oTorpadun nox Oyksoit /]
n300pak€H TMHeneH, COCTOSsIIMN 13 IUI0IOIMCTHKOB, HA BHYTPEHHEH IIOBEPXHOCTH KOTOPBIX PACIIONOKEHBI
ceMs3a4aTKH, JaHHAsl CTPYKTYpa XapakTepHa TOJbKo Jutsi otaena [Tokpeirocemennsie. Ha gpoTtorpaduu A Mer
BUJIUM OOJIBIIIOE KOJIMYECTBO OIM3KOPACTIONOEHHBIX CEMsI3a4aTKOB € XaJla3aMH, YTO TaK)Ke XapaKTEepPHO IS
MHOTUX [TOKpBITOCEMEHHBIX, M HE XapaKTepHO JUIsl [ 0JI0CEMEHHBIX.

3.

Ha pucynke nog 6ykBoii B MBI BUIUM 3apO/IBIIIIEBEII MEIIOK XapaKTepHOTO st [IoKpBITOCEMEHHBIX
cTpoeHus. B ero meHTpe Ml BUANM KPYIHYIO TUIUIOMIHYIO KJIETKY, B BEPXHEH €ro 4acTH 3 rarIonIHbIX -
OJTHY TEHEpaTUBHYIO U JIBE KJIIETKH CHHEPTHU/IBI, HAIPOTUB B HIDKHEH €Tro YacTH Tak)Ke 3 TalIONJHBIX KICTKH
- anTHOALL. [TpH OMI0A0TBOPEHNH Yepe3 MUKPOIIIIE PACIIONIOKEHHOE BHIIIE, 3a MpeienaMu poTorpadum,
MBUTBIIEBOE 3€PHO MPOPACTAET MBUIBIIEBOM TPYOKOW B HAIIPABICHUH 3aPOABIIIEIOT0 MEIIKA, U B IEPBYIO
ouepe/lb FTeHePaTUBHON KJICTKH, T10 MBLIBLEBON TPyOKe MPOABUTAIOTCS 2 CIIEPMUS], JOCTUTHYB
3apO/IBIIIEBOTO MEUIKa, OJWH U3 HUX CIIMBACTCS C T€HEPATHBHON KIIETKOH, 00pa3ys AUTUIOUIHYIO
3apOoJIBILIEBYIO, a BTOPOM C IEHPaJIbHOM ANIUIONIHON KIICTKOH, 00pa3ys TPUIUIOMIHYIO KIETKY -
NPE/IECTBEHHHILY HJ0CTIEPMA, KJIETKU-aHTHUIIO Bl I CHHEPTU/IBI KAKUM-TO 00pa3oM COJICHCTBYIOT STOMY
Ipolieccy, KOTOPbI HOCUT Ha3BaHUE - ABOMHOE OIUIOA0TBOpeHue. [Tocae onnogoTBOpeHys U3 KIETKH-
[IpeLIECTBEHHUIIBI 9H0CTIEpMa Pa3BUBAETCS SHAOCIEPM - TKaHb, COCTOSIIYIO U3 TPUIJIOUIHBIX KIETOK U
BBITIOJTHSIONTYIO0 (DYHKIIUIO MUTAHUS 3aPOJIbIIIA, KOTOPEIN Pa30BbETCS U3 AUIJIOUTHON 3apOIBIIICBON KIETKH,
00pa30BaHHOH B pe3yIbTaTe CIUSHUSA TAIUIOMAHBIX CIIEPMHUS U )KEHCKOH TeHepaTHBHOM KIIETKH.



Bepupnii  [OtcyrcTByeT]
OTBET

10
n3 10 6ax10B

BOIIPOC 16: 3ATIPOC ®AMJA

YBakaeMbIil y4acTHHK!

J1st cBOETO CIIOKOMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. CxomupyiiTe oTBETHI B (haiin word;

2. He 3a0ynbTe yka3aTb OJIOK 3a1aHHs U HOMEP BOIIPOCa;

3. JIns coxpanenus Haxmure "@aiin" - Coxpanuth kak - Kommstotep - O630p - Pabouwuii cTon - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopars popmar PDF.

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

Kpowme Toro, pekomeHmyem npoayonmpoBath (haiis B 4aT IMPOKTOPY.

Hannerit otet: [Huuero ve gano]



