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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

JlanHbie oTBETHI: 'L (.

Koge

v X3
ﬂ ATnenbCUHOBOH 1eIPBI

Bepnsie otBeTsI: 4 (.

Koge

& e.

ATnenbCHHOBOM IeIPBI
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
B kaxux BHyTPUKJIETOUHBIX ITPOIECCAX YUACTBYET XKejle30?

JlaHHbBIe OTBETHI: 'l .

OKHCIINTENHHO-BOCCTAHOBUTEIHLHEIS peaknuu

& e.

Tpancnopt kucnopoja

Bepusie otBeThI: L4 3.

«B O6patuMoe CBSI3BIBAHUE KUCIOPOaa

4 b.

OKHCIIMTENHHO-BOCCTAHOBUTEILHEIC peakuuu

2 d.

OO6pa3oBaHre aKTUBHBIX (POPM KHCIOPOIa

& e.

Tpancnopt kucnopoja
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BONIPOC 3: 3AIIPOC HECKOJBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIe 0TBETHI.
VY 0/1HOTO M3 BU/IOB MAJISIPUHHOTO IIA3MO/IMS 3UTOTA COAEPKHUT B Spe 28 XpOMOCOM U 11ocie (POpMUPOBAHUS AETUTCS



myTeM Melio3a. CHCﬂOBaTCJ’IBHO, Yy 9TOT'0 BHUJa B HOpMEC

JlanHbie OTBETHI: 'L ¢,

Knertka Ha cranuu aHada3bl IEPBOTO JEJICHUS Mei03a COIEPKUT 28 XpOMOCOM

_F'I e.

3penas jkeHCKas rameTa coAepKUT 14 xpomocoM

Bepnsie otBeTsI: L4 .

Knertka Ha craguu aHada3bl IEPBOTO JEJICHUS Mei03a COePKUT 28 XpOMOCOM

& e.

3penas keHCKas raMeTa COAEpPKUT 14 xpoMocoM
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BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Ha yetBepToM TpoduyeckoM YpoBHE B MUILEBOM LEMH MOXKET PacloaraTbes

JlaHHbIe OTBETHI: 'l .

Slcrpeb-TeTepeBITHUK

4 C.
Ilyxoen

m Bepunsbie otBeTsI: L4l b,

Slcrpeb-TeTepeBATHUK

4 C.
Ilyxoen

2 d.

JoxneBoii uepBb
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BOIIPOC 5: 3ANIPOC HECKOJIBKHX OTBETOB

Brioepute BCE npaBuiibHbIe 0TBETHI.
T-mumdoruTst

JlanHbie OTBETHI: ' g.

[TopaskaroTcst BUpycOM MMMYHOIe(HUIIUTA

§ V| b.

CI/IHTC3I/IpyIOT U BBIACIIAIOT IUTOKHWHBI

_-'I C.

IIponcxonaT U3 KpaCHOTO KOCTHOTO MO3Ta



A d.

Pacno3naror u YHUYTOXKAOT OIMYXOJIEBbIC KIICTKH

Bepnsie otBeTsI: L4 3.

[opaskarorcst BUpycOM UMMYHOIEQHIIUTA

4 b.

CI/IHTe3I/IpyIOT U BBIACIIAIOT HUTOKHWHBI

o C.

[IponcxoasaT U3 KPacHOro KOCTHOTO MO3ra

2 d.

Pacmo3naror u YHHUUTOXKAIOT OITYXOJICBBIC KIICTKH

5
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BOIIPOC 6: 3AIIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

KonbuaTbie 4epBr — CErMEHTHPOBAHHBIE )KUBOTHBIE, @ 3TO 3HAYNT, YTO BJOJIb TTIABHON OCH MX TeJa 3aKOHOMEPHO
TIOBTOPSIIOTCSI HEKOTOPBIE CTPYKTYpBL. BriOepuTe anemenTsl Tena Heperca — Opoasdero MHOrOIIETHHKOBOTO YEpPBS,
MOBTOPSIIOLIMECS BJOJIb €T0 MepeJHe-3alHEH OCH.

JlarnHbIie OTBETHI: 'l .

HepaHeie y3mb1

_-'I c.

OpFaHBI BBIACJIICHUA

_-'Id.

ITapanoguun

4e.

iV

HCHOMI/I‘ICCKI/IG MCIIKH

Bepusie otBeTsI: L4 b,

HepsHbie y3ib1

_-'I C.

OpraHsbl BbIJICJICHUS

2 d.

ITapanoguun

& e.

Ilenomuueckre MEITKI

5
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BOIMIPOC 7: 3AINIPOC MHOTOKPATHOTI'O BBOJA MMPONIYIMEHHOI'O TEKCTA



Hepe):[ BaMu 1/I3o6pa>1<eH1/1;1 BBIMCPIIUX U COBPEMCHHBIX JKNBOTHBIX. P ACCMOTPUTEC PUCYHKU U BBINIOJIHUTEC 3aJaHUS.

1. YcraHoBUTE MOCIE0BATEIBHOCTD MOSIBICHUS KJIACCOB, K KOTOPBIM OTHOCSTCS 9TH )KUBOTHBIE B 9BOJIIOIIMHI, HAYMHAS C
camoro apeBHero. OTBET 3alHIIKUTE B OTBEICHHOE TI0JIE B BHJIE NIOCJIEIOBATENILHOCTH OYKB 0€3 3HAKOB NPENUHAHUS U
po0OeNoB, PETHCTP HE BaXKEH.
‘Orser: [0]
J 2. Bribepute BepHbIe YTBEPXKISHHs (OTBET 3alMIIUTE B OTBEICHHOE MOJIE B BUAE TOCIEI0BATEIHLHOCTH JATHHCKUX OYKB B
~andaBUTHOM MOpsiAKe Oe3 3HAKOB MPEUHAHKS U ITPOOEIIOB, PETUCTP HE BaXKEH):
a. Y opraHmsMa Ha pucyHke B B xoze sMOpHoreHesa 3aKinaapBaeTCsS aMHUOH
b. Opranusm Ha M300pakeHUN A UMEeT IUIaBaTeIbHBIH ITy3bIPh
c. Opranmsm Ha m300paxxeHnH | 00mamaeT XpAIIEBEIM CKEJICTOM
d. XKuBoTtHoe, n3o0paxeHHoe Ha pucyHke E, odurano B MeroBOM mnepuose
e. OpranusMm, IpeICTaBICHHbIN Ha PUCYHKE A, SBISIETCS BTOPUYHOBOIHBIM
Ortser: [Y]
3. 3anuunTe B OTBEJICHHOE T10JIE PycCcKOe Ha3BaHUe TUIIa, K KOTOPOMY IPUHAJIS)KAT BCE NPE/ICTABICHHbIE OPraHU3MBI.
Ortser: [t]
4. Kto 13 n300paXkeHHbIX OPraHU3MOB UMEET BHYTPEHHHH KOCTHBIN ckeneT? OTBET 3aluIINTe B OTBEACHHOE TI0JIE B BUIE
MOCJIEIOBATENILHOCTH OyKB 0€3 3HAKOB NPENHMHAHUS U TIPOOEIIOB, PETHCTP HE BasKEH.
Ortser: [p]
5. Y xaKkux M3 NpeICTaBICHHBIX OPraHN3MOB B OHTOTCHE3€ NMPHUCYTCTBYET JIMUMHKA? OTBET 3alMIINTE B OTBEIICHHOE TI0JIE B

BUAC ITOCIICA0BATCIIbHOCTH 6yKB 0e3 3HAKOB NperrHaHusa U HpO6eJ'IOB, PETUCTP HE BAXKCH.

Ortser: [r]

BoIOpaHHbIii 0TBET: [lepen Bamu m300pakeHNs BBIMEPIINX U COBPEMEHHBIX JKUBOTHBIX. PACCMOTpUTE PUCYHKH 1 BBITIOJH



MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomeemcmeue

MeToa OLleHKH

Tounoe coomsemcmaue

MeTo/a OLIeHKH

Tounoe coomsemcmaue

MeToa OLIeHKH

Tounoe coomsemcmeue

1. YcraHoBuUTE MOCIEN0BATETBHOCTD MOSBICHUS KIIACCOB, K KOTOPBIM OTHOCSITCSI 3TH )KUBOTHBIE B 3B
T10JI€ B BHJE MOCJIE0BATENLHOCTH OYKB 0€3 3HAKOB MPENMHAHUS U TPOOEIIOB, PETUCTP HE BaXKEH.

Orser: & JJBTBEA

2. BribepuTe BepHbIe yTBEPXKICHHS (OTBET 3alMIINTE B OTBEACHHOE I0JIE€ B BUE MOCIIEI0BATEIHHOC
po0eIoB, pETUCTpP HE BAXKEH):

a. Y opraHu3mMa Ha pucyHke B B xoze aMOproreHesa 3akiaapBaeTcs aMHUOH

b. Opranusm Ha n3o00pakeHHH A UMEeT IUIaBaTeIbHBII MMy3bIph

C. Opranmsm Ha u300pakeHnH [” 00magaeT XpsIeBbIM CKEIETOM

d. KusoTHoe, n300pakeHHOe Ha pucyHke E, 00uTaio B MEIIOBOM IepHoe

e. OpraHusM, PEICTABICHHBIA Ha PUCYHKE A, SIBISIETCS BTOPHYHOBOIHBIM

Otser: & cde

3. 3anuimTe B OTBEJCHHOE M0JIE pycCcKOe Ha3BaHHMe THIA, K KOTOPOMY NPHHAJIEKAT BCE TPEJICTAB
Ortser: & XopnoBbie

4. K10 13 n300pakeHHBIX OPraHU3MOB UMEET BHYTPEHHHH KOCTHBIN ckeseT? OTBET 3aluIlinTe B OTBE
MIPENMHAHUS ¥ IPOOEJIOB, PETHCTP HE BayKeH.

Otser: / ABE

5. Y kaKkux U3 NpeICTaBICHHBIX OPraHN3MOB B OHTOT€HE3€ MPHUCYTCTBYET JTMUMHKA? OTBET 3aIMIIINT

MIPENUHAaHNS ¥ IPOOETIOB, PETHCTP HE BayKeH.

Otser: & BBJ

“p‘dBl/l.Jll)lll)lC OTBEThI 1JIsl: O

JITBBEA

I'lpamlm,m,le OTBETHI IJIsI: Y
CDE

IIpaBuibHBIE OTBETHI JJIs: t
XopaoBsie

HpaBl/lﬂbele OTBETHI IJIsSI: P

ABE

HpaBl/lﬂbele OTBEThI 1JIsA: I

BBJI
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BOIIPOC 8: 3ANIPOC MHOTI'OKPATHOI'O BBOJA INPONNIYIMEHHOI'O TEKCTA

Hepe,u BaMHu - I/I306pa)KeHI/IH NEepEAHCTO KOHIIA TEJIa PA3JINYHBIX JKUBOTHBIX (COOTHOIHGHI/IH pasMEpoOB HE COﬁJ’IIOHeHLI).
Onpe;[enI/ITe, K KaKHUM KJIaccaM OTHOCSTCS 3THU KUBOTHBIC. 3aIIUIIINTE PYCCKHE Ha3BAHHUE O3TUX KJIACCOB B OTBCJACHHBIC
ToJiA pAAOM € COOTBETCTBYIOIIMMU HOMEPAMU.

4 2 e T

1. [b]
2.[c]
3.1yl
4.1r]
5. [K]
Bri0panHblii 0TBET: Ilepen Bamu - n300pa’keHNst EPETHEr0 KOHIIA TeJla Pa3InYHbIX )KUBOTHBIX (COOTHOIIECHUS pa3MEpoB
JKHBOTHBIE. 3alUIINTE PycCKHUe Ha3BaHMe 3THX KIACCOB B OTBEJCHHBIE OIS PSIIOM C COOTBETCTBYIO]



MeTo/a OLleHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTox OlIeHKH

Cosnaodenue wabnona
Coenaodenue wabnona

Coenaodenue wabnona

MeToa OLleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

1.9 Miexonurarouue
2. © Hacexombie

3. @ Kocrubie PHIOLI
4. " Muoronoxku

5. @ PakooGpa3Hbie

[IpaBuiabHBIC OTBETHI A5 b

Mekomnuraromme

npaBHﬂbIlLlC OTBETHI 1JisA: C

[Hu]acexompre()?()?()?()?()?()?()?()?()?()?()?()?
(Murjecrunorue( )?()?()2()?()?()?()2()?()?()?()2()?
[Irlexcanmozei( )?()?()?()?()?()?2()?()?()?()?()?2()?

np‘dBl/lJll)llblC OTBETHI NJIsl: Y

[KxJoctnbie priowi( )?()2()?()2()?()?()?()?()?()?()?()?
[KxJoerupre()?()2()?()?()2()?()?()?()?()?()?()?
Dln]ysenepeie peiopi( )?()?()?()?()?()2()?()2()?()2()?()?
Uln]ysenepeie( )?()?()?()?()?()?()?()?()?()?()?()?
Uln]ygenépeie perosi( )?()?()?()7()?()?()?()?()?()?()?()?
Uln]ysenépeie( )?()?()?()?()?()?()?()?()?()?()?()?

ﬂpammmlhle OTBETHI IJIfA: I

[Mwm]uoronoxkn( )?()?()?()?()?()2()?()?()2()?()?()?
[XxJunonozei()?()?()?()?()?()?()?()?()2()?()?()?
[[rly6omorne()?()?()?()?()?()?()?()?()?()?()?()?

l'lpamuu,m)lc oTBeThI 1JIsi: K

[Pplakoobpazusie( )?()?()?()?()?()?()?2()?()?()2()?()?
[Be]sicme paxoo6pasasie( )2( )2()2()?2()?2()?2()2()2()2()2()2()?
[Mwm]amakoctpakn( )?()?()?()?()2()?()?()?2()?()?()2()?
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BOIIPOC 9: 3CCE

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

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

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

Koneunsim pe3yJIbTaTOM CYKHECCHUU 6YILCT COCTOSHHEC DJBKOCUCTEMbBI, HA3bIBACMOC KJIIMMAKCHBIM.
KnumakcHbie  cooOliecTBa  XapakTepU3YIOTCS  YCTOWYMBBIM — JTMHAMHYECKHM PAaBHOBECHEM  MEXKAY
OMOTHYECKMMH KOMITOHEHTAMH U COINPOTHBICHHEM Cpelbl. BmecTe ¢ TeM, BO3HHKINAs B pe3yjbTare
BTOpI/I‘IHOﬁ CYKICCCUHN KIIMMAaKCHasd CHUCTEMa MOXKCET CYHIECTBCHHO OTJIWYAThBCA OT HCpBH‘IHOfI, €ClIn
W3MEHWINCh HEKOTOPBIE XapaKTePUCTUKHU JaHmmadTa WM KIUMAaTHYeCKUe ycloBus. B memoM cykieccun
MIPOUCXOST ITyTEM COXPaHEHHS BCEX MHOHEPHBIX BUIOB C BKIIFOUEHHUEM HOBBIX.

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

Hanneiii  ])[TpumepoM DepBUYHON CYKLIECCUU MOXKET CIYKUTh CMEHA PaCTUTEIBHOIO COOOIIEeCTBa MOCe
OTBET:  moskapa. - IIpaBmisHO: [TpuMepom BTOPUYHOM cykieccuy MOXKeT CITyKHTh CMEHa
pacTUTENLHOrO coodmecTBa nocie noxapa. OObSICHEHH: OXKap IPUBOAUT K CYKIIECCHU B
pe3yibTaTe BHEIIHMX BO3/AEHCTBUI Ha M3HAYATHHOE COOOIIECTBO, a 3TO BTOPUYHAS CYKIIECCHUS
2) [Tozaaee GopMUPYIOTCS ONBIIAHUKK U Oepe3HsKH... - [IpaBunbHo: [To3nHee
dopmupytorcsi TPABAHBIE COOBILHECTBA, 3ATEM onbuianuku u 6epe3usikin OObsCHEHNE:
M0CJIE MXOB B CyKIIECCHH JOJKHBI MATH TPSABSIHUCTBIC pacTeHus Ut GOpMHUPOBaHUs Oojee
TOJICTOTO CJIOSI IIJIOAOPOIHOM IOUBBI JUIsl KyCTApPHUKOBBIX M MEJIKOJIPEBECHBIX COOOIIECTB, a 3aTeM
YK€ JJIs APEBECHBIX.

3) W3-32 3TOr0 B JaHHBIX MECTOOOUTAHUSIX CHIIKACTCS YUCICHHOCTh COPHBIX PACTEHHIL... -
[IpaBunbHo: U3-3a 3Toro B nanHbix MecroobuTanusix IOBBIIHAETCS unciieHHOCTh COPHBIX
pactenuii. OObsICHEHHE - T.K. TH MecTa 00raThl a30TOM U3 PACTUTEIBHBIX OCTATKOB, TO B IAHHBIX
YCIOBHAX OYAyT OBICTpEe 3aceysIThCsl HEPUXOTIUBBIE COPHBIE PACTEHUS, CIOCOOHBIE OBICTPO
HCTIOJIBb30BaTh MOJIE3HBIE BELIECTBA CAMOMY 000CTPSIl KOHKYPEHLHIO C IPYTHMH BHIAMH.

4) XBOWHBIEC IOPO/IBI, COCTABJISIONINE OCHOBY 3aBEPIIIAIOIIETr0 COOOIIECTRA B

BHUJIE CMEIIAHHOTO Jieca, hopmupytronierocs: mpumepHo yepe3 100-120 ner nocie Havana
CyKueccHd. - [IpaBuiIbHO: XBOMHBIE TOPOABI, COCTABIISIONINE OCHOBY 3aBEPILIAIOLIET0 COOOLIECTRA B
suge XBOMHOT O neca, hopmupyromierocs npumepro depes 100-120 et mocne Havana
cykreccun. OOBSICHEHHE: XBOMHBIC IPEBECHBIE PACTEHUS 00jIee KOHKYPEHTHO CIIOCOOHBIC YeM
JMCTBEHHBIE IEPEBbS], BEAb XBOMHbBIE PAaCTCHHS 00Pa3yIOT 3aTeHEHUS] HIKHUX U CPETHUX SIPYCOB
Jieca, He 1aBBas TaM PACTH MOJIOAOBIM JIMCTBEHHBIM JIEPEBBSIM BBITECHSS UX U3 coolmiecTBa. Taxke
XBOs1 JOPMHPYET OIMaJ] He JIAIOIIAsl pACTH JIPYTUM BHJIAM PACTEHHI U3-3a COJIEPKAIIMXCS B HIUX
BelecTBax

5)B TUIM4HOM cityyae 1o XOAy TaKOH CYKIECCHH BO3PAcTaeT JOJIsl CBETONMIOOUBBIX PACTECHUH. -
IIpaBunpHO: B TUMMYHOM ciTydae 1o X0y TaKOW CYKIIECCHH BO3PacTaeT

nonst TEHEJIFOBUBBIX pactennii. OObsicCHEHHE - XBOWHBIH JIEC UIMEET MalyIo
CBETONPOHULATENBHYIO CIOCOOHOCTD, IOATOMY B JIECHOM MOJACTHUIKH OCOOEHHO IO/ XBOHHBIMU
OyayT npeo0najgaTh TeHENMOOMBBIE PACTEHHS, TOCKOJIBbKY OHM OyIyT NMPUCIIOCOOIEHHEE K JaHHBIM



YCIIOBHSIM COOOIIECTBA, YEM CBETOFOOUBEIC

Bepupnii  [OtcyrcrByeT]
OTBET

4
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BONIPOC 10: 3ANPOC MHOI'OKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

B oannom 3a0anuu 6am HeobX00UMO NPOAHANUIUPOBAMY pazMeHm MeKCmd, NOCEAUeHHbll
Memoouxe uccie0o8aHutl, U Ha OCHOBAHUU CEOUX 3HAHUL U UHDOpMayuu u3 mexcma 6blNOJIHUNMD
3a0aHusl.

Meron monumepasHoi nennod peakuuu (IIL[P) B HacTosimiee Bpems IMMPOKO NMPUMEHSIETCS B
ouonornn u memunmue. Knaccuyeckast 1P mo3BossieT momy4yuTh OONBIIOE KOJHMYECTBO KOIUH
uHTepecyome Hac nocienoBarenbHocTH JIHK. CrnemuduyHocTh MaHHON peakiuu 0O0eCTeUrBaIOT
HEeOOoJIbIINE TOCTEeIOBATEIPHOCTH HYKJICOTUAOB - MpaiiMepbl. Mx mopbuparoT K 000MM KOHIIAM
ammnduuupyemoro yuyactka JJHK takum o6Gpasom, 4ToObl MOCIEI0BATENBHOCTh TaK HA3bIBAEMOIO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA MOCIEAOBATEILHOCTH HA 5°-KOHIIE LIETH, TOrAa KaKk OOpaTHBIN
mnpaiimep oOpaTHO KOMIUIEMEHTapeH IOCie0oBaTeIbHOCTH Ha ee 3’-koHue. Hampuwmep, ecnu
uHTepecyrommii Hac ydactok JIHK 3akanumBaercs mocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHBIN mpaiiMep OymeT WMeTh mocienoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiiMepsl MOTIIH
y3HaTh HeoOxomumyro mnocinenoBatenbHocTh JHK cmecs ans [P peakuuu HarpeBaroT 1o
OTIpeIeTICHHOM TEeMIEpaTyphl - TEMIEepaTyphl OTXKUTA MpaiiMEpoB. ITa TeMIlepaTypa pacCUnUThIBACTCS
nyreM npubaBjieHHs K TeMmIepaType IUIaBlIeHHd (TeMmeparypa, IOpU KOTOPOH IMPOUCXOIUT
pa3peMHEHUE JBYXIIETOYEUHOH Monekynsl mpaiimepa) 4°C  rpaaycoB. JHK-mommumepasa,
OCYILECTBIISIONIAs PEIUIMKALNI0 nHTepecyromero Hac yyactka JIHK, ucnone3yer npalimep B KauecTBe
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe MaHHON peakluu MOTy4yaeTcsl KOMUs HeoOXOIuMOi
nocnenoBarenpbHoct JJTHK.

s Toro, 4ToOBl pa3nuuuTh mocnenoBatenbHocTH JIHK, MOXXHO HCHONIB30BaTh pPECTPUKTA3bl —
(hepMeHTbI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeesIEHHbIE OCIe10BaTENbHOCTH HYKICOTHIOB
B JIHK (Tak Ha3piBaemble caiiTel pectpukuun). Hampumep, pectpukraza Pfull, y kotopoii caiir
|pectpuxin Hecer mocnemoBarensHOCTE 5 -GCATC|G-3", NIpH peakimm ¢ MOCIeI0BATENBHOCTHIO

JIHK ©Oymer paspe3ath ee Ha jaBa (parMeHra, COAepsKallde Ha KOHIAX IOCIEI0BATEILHOCTH 5 -
GCATC-3’ u5-G-3".

1. B mpemioXeHHOW TOCIEeNOBATENBHOCTH HYKJICOTHIOB 3aKOAMPOBAaH MenTux auuHoH 19
aMMHOKHUCIIOTHBIX OCTaTkoB. Bam HeoOXxoaumo monoOpaTe mpaiimepsl A aMIuMduKanuu
HYKJICOTUJHON TIOCIIEIOBATEIEHOCTH, KOAMPYIOIIEH MaHHBI TENTHA, HAauWHas CO CTapT-KOJOHA
(ATG), u coxepxaeit cron-kogon (TGA, TAG, TAA). TlomHuTe, YTO TMpaiiMepbl TODKHBI OBITH
cienu(UIHBI U 00JIaAaTh MPUMEPHO OJMHAKOBOM TEMIIepaTypoi ruiaBieHus (paznuuaust He Oonee 2-4
°C). Temnepatypa miaBieHus paccuuthiBaetcs no ¢dopmyne: 2(A+T) + 4(G+C), rae OykBbI - 3TO
KOJIMYECTBO HYKIEOTHUAOB KaXIOro THma. Pasmep Kaxmoro mpaiiMepa IODKEH COCTaBIATH 15
HYKJICOTH/IOB.

3anuuImMTe B OTBEJICHHOE IT0JIE MTOIYYEHHBIE MPaliMephl B HAIIPABJICHUH OT 5°- K 3’- KOHIy B BH/Ie
MOCJIeI0BATEJbHOCTH 3aIIABHBIX JATHHCKUX OyKB 0e3 npo0es1oB (B TOM 4Hc/Ie KOHIEBbIX) U
YKOKHATE TEMIIEPATyPy UX TUIABIICHHSL.

5’ -
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTAAGG
CACTTTCGACCAAACTAGACATAG -3’

Otser:
[Mpsimoii mpaiimep: [X]
OG6patHblii mpaiimep: [y]



Temmeparypa miaBieHus mpsMoro npaimepa: [2]°C

Temmepatypa maaBieHust oopaTHoro mpaiimepa: [m]°C

2. Tlomyuennslii B mpenpiaymieid yactu 3amanus [ILP mpomykt BcTpawBaeTcss B IUIA3MUIY JUIS
CHUHTE3MpOBaHUs Oeika B OakTepusix. Bam maHpl mocienoBaTeNbHOCTH (CAaWThl PECTPHKIIAN), IO
KOTOPBIM JIBE PECTPHKTa3bl (IHIOHYKJIEa3bl pecTpukiuu) crenuduuno paspesaror JJHK. B orsere
YKaXHUTe pa3Mep (QparMeHTOB, KOTOpbIE IOJIydaTcsi B pe3yjabTaTe pPEaKIUH PEeCTPUKIUH,
MPOM3BEJCHHON OSTUMHU PECTPUKTAa3aMHU IS IUIA3MHUJBI, COJEpKaIlle BCTaBKYy B TPaBHILHOU

OpHUCHTAIUU LICIIN.

BamHI - 5" - G|GATTC - 3

Agel -5 - AJCCGGT -3

OTBeT 3anMIINTE B OTBEICHHOE 110JIe B BU/IE NMOC/I€10BATEJIbHOCTH YHCEJ, PACHOJI0KEHHBIX 110
BO3PACTAHUIO U Pa3/ie/IeHHBIX OJUHOYHBIMHU NMPodeIaMHu.

Ortser: [n]

BeiOpaHHbIi 0OTBET:

B 0annom 3a0anuu 6éam HeobX00umMo npoaHaiu3upo8ams Gpazmenm mexcm

ce0uUx 3HaHU u ungopmayuu u3
Meton nonumepasznoit nenHoi peakuuu (I1LP) B HacTosiiee Bpemsi IIUPOKO I
MO3BOJISIET TMONYYUTh OOJBIIOE KOJMYECTBO KOMHUI WHTEPECYIOIIEeW Hac IOCIE,
oOecrieunBarOT HEOObIINE MTOCIE0BATEILHOCTH HYKJICOTUOB - mpaiMepsl. X 1
JHK Takum 06pa3oM, 4ToOBI MOCIEAOBATEIHHOCTh TaK Ha3bIBAEMOTO MPSMOTO Ipa
IENH, TOT/Ia Kak 0OpaTHBI mpaiiMep 0O0paTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIHHO
yuactok JIHK 3akanumBaercs mocienoBarenbHOCThIO 5 -AAGCTA-3", 10 00p:
TAGCTT-3". YroObl mpaiiMepbl MOTJIHA Y3HATh HEOOXOAMMYIO IOCICIOBATEIE
OTIpe/IeIEHHON TeMIlepaTyphbl - TeMIlepaTypbl OTKUTa IpaiMepoB. DTa TeMIepar,
TUTaBJICHUSA (TeMIIepaTypa, MPH KOTOPOM MPOUCXOIUT Pa3beANHEHHUE IBYXIICTIOUCYH:
OCYIIECTBIISIIOIIAs peIUIMKaIUi0 uHTepecyromero Hac ydactka JJHK, ucnonesyen
pe3yJbTare NTaHHOW PEeaKLUH IMOIydaeTcs KOs He0OOXOqMMOM IMOCIeI0BATEILHOCT]
Jns toro, ytoObl pa3nuuuTh nocienoBatenbHocTH JHK, MoxxkHO ucmonb3oBath |
CTpPOro ompenesieHHbIe nocienoBarenbHocTH HykieoTu 0B B JIHK (Tak Ha3zpiBaem
KOTOPOU caiiT pecTpuKiuK HeceT mocienoBateabHOCTh 5 -GCATC|G-3, nipu peak
nBa (hparMeHTa, coeprKalre Ha KoHmax nociemosarensaoct 5 -GCATC-3" u 5™~

1. B npemoskeHHOH TOCIIe0BATEIbHOCTH HYKJICOTHUIOB 3aKOJUPOBAH TMENTHII
noz00pare mpaiMeps! JUIS aMIUTH(UKAIMA HYKJICOTHIHOU ITOCIIEeI0BAaTEILHOCTH,
(ATG), u conepxamieit cron-komon (TGA, TAG, TAA). [lomHuTe, YTO Mpaim
OJIMHAKOBOM Temmeparypoil miaBieHus (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJUYECTBO HYKJICOTHIOB KaXKI0T0 TUIA. PazMep Kaxmorc
3anummTe B OTBEJCHHOE TT0JIE TTOJTyYSHHBIE TpaliMephl B HAPABICHUH OT 5°- K 37-
JJATHHCKHUX OYKB 0€3 npo0es1oB (B TOM YHCJIe KOHIIEBBIX) H YKOKUTE TEMIEPaTyp
5
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTA,
CACTTTCGACCAAACTAGACATAG -3

OrtBer:

[Tpamoii mpaiimep: “# ATGGAAGTAGACCAA

Ooparnsrnii mpaiivep: ‘@ CTAGTTTGGTCGAAA

Temmeparypa miaBieHus npsmoro npaiimepa: - 42°C

Temrieparypa miaBieHus: 00paTHOTO Tpaiimepa: & 42°C

2. [lomyuennslit B npenpiaymiei yactu 3aaanus [P npoaykT BcTpanBaeTcs B mia
MOCJIEI0BATENBHOCTH (CAMThl PECTPUKIUU), 10 KOTOPBIM JIBE PECTPUKTA3bI (IHIC
OTBETE YKaXKUTE pa3Mep (pparMeHTOB, KOTOpBIE MOJy4yaTcs B Pe3yjbTaTe pPeaKiuy
IIa3MUbl, COiepKalllell BCTaBKy B IPaBUJIbHOM OpUEHTALUU ETH.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3



OTBeT 3alIMIIUTE B OTBCACHHOE I0JI€ B BUAC ITOCJI€I0BATECJIBbHOCTH YHCEJI, pacm
OAUHOYHBIMHU npoﬁe.naMn.
Orser: & 1000 1038 2082

MeTo OLlEHKH [IpaBU/IbHBIE OTBETHI JJISA: X
Tounoe coomeemcmeue ATGGAAGTAGACCAA
MeToa oeHKH IIpaBujibHbIE OTBETHI 1S Y
Tounoe coomsemcemeue CTAGTTTGGTCGAAA
MeTo OLlEHKH [IpaBU/IbHBIE OTBETHI 1JIfA: Z
Tounoe coomeemcmeue 42

MeToa OeHKH IIpaBu/ibHBIE OTBETHI 1JIs1: M
Tounoe coomeemcmeue 42

MeToa OLEHKH [IpaBuIbHBIE OTBETHI JJISA: N
Tounoe coomeemcmeue 1000 1019 2041

4
u3 5 6ajioB

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum o0pa3om Bbl MOkeTe OLIEHUTh YPOBEHb IKCIIPECCHHU reHa B KJeTke? KpaTrko onumure
NPUHLMI OTHOTO M3 MPeAJaraeMbIX MeTO/10B.

Harmeri  MeTop - donoypecueHTHas MUKPOCKONUS.

oTBeT: ][ TOro 4To0Bl OIIEHUTH SKCIIPECCHIO F'eHa B KJIETKE MOYKHO OTPEJaKTHUPOBATh I'e€H TaK, YTOOBI COBMECTHO C
MIPOJyKTOM JIAaHHOTO TeHa CHHTe3upoBaics ¢iuoypecteHTHbIi 6enok GFP, To ects mocie cuHTe3a npoaykra
npoxaymmpoBaics eme GFP. [Tocne cuHTe3a BceX MPOAYKTOB, KIETKY HEOXOIMMO 00IyduTh Y@ cBeTOM,
4T0OBI (JIOYpPECHICHTHBII OETI0K OTpa3uil YacTh CBETA B 3eJIEHOM criekTpe. 1o ypoBHIO HHTEHCHBHOCTH
CBEUCHMSI MOJKHO OTPE/ICNIUTH CTETIEHb 3KCIIPECCHH I'eHa, Beb cTeneHb skcnpeccun GFP n konndecTBo ero B
KJeTKe OyJeT paBeH CTEIeHH SKCIPECHH I'eHa M KOJIMYECTBY €To MPOAYKTa B KJIETKE. 3apaHee 3Hasi ypOBHU

Am crenienu ceedeHnss GFP OTHOCUTEIBHO YPOBHEH €ro SKCIIPECCUH, MOXKHO OMPEACIUTh KCIIPECCHUI0 HICKOMOTO

TeHa.

Taxxe mo JIOKa3u3aluu CBEYCHUA MOXKHO OIPEACIIUTG MECTO UCIIOJIB30BaHA MPOJYKTAa HCKOMOI'O I'€Ha

Bepubiit  [OtcyrcTByer]
OTBET

4
u3 5 0a/L10B

BOIIPOC 12: 3ANPOC MHOI'OKPATHOI'O BBOJA IMPONIYIMEHHOI'O TEKCTA

Buumamenvno npouumatime npeonodicennvle ppacmenmol meKCma u paccmompume pUcyHKu, 3amem nepexooume K
BbINOJIHEHUIO 3A0AHUIL.
BAKHO! B nannom 3ajanum 0003HaYeHHMsI TeHOB JaHbI 3arJIABHBIMU OYKBAMHU U KYPCUBOM, a HX 0eJIKOBBIX
J NMPOAYKTOB — NPAMBIM IPpUGTOM.
dparMeHT 1. [TapasuTrueckue pacTeHHs] — SKOJIOTUYECKAs TPYIa OPraHu3MOB, HpI/ICHOCO6I/IBHII/IXC${



MOJIy4yaTh HEOOXOJUMBbIE HEOPraHMYECKHE W OpPraHMYeCKHE BELIECTBAa OT CBOMX XO35€B - JIPYTHX
pacTteHud Wi TpuOOB. Mukomapasutu3M (T.e. MapasuTH3M Ha Tpubax) IMIMPOKO PACIPOCTPAHEH Yy
ramMeTo()UuTOB MHOTHX CHOPOBBIX PACTEHHUH, HO HEPEIKO BCTpeuyaeTcs U cpeau IBeTKoBbIX. C apyroi
CTOPOHBI Napa3uThl BHICIIUX PACTEHUN H3BECTHHI TOJBKO Cpenu ceMeHHBIX. IIporecc mornomenus
MUTATEIbHBIX BEIIECTB y MHOTUX Mapa3UTUYECKUX IIBETKOBBIX OCYIIECTBIISETCS MPH ITOMOIIH 0CO00T0
oprana - raycropuu. [IpuueM y MuUKOIapa3uToB raycropuu He GOPMHUPYIOTCA, & Yy €IUHCTBEHHOI'O
Npe/ICTaBUTENIS TApa3UTUYCCKUX XBOWHBIX - Parasitaxus usta - oopa3syercst crieriuu4eckuii KOHTaKT ¢
TpaxeuJamMH X0351MHa, KOTOPHIH OJJHO3HAUYHO Ha3BaTh IayCTOPHUEN HEb34.

JInst yCHemHo| peanu3aluy JKU3HEHHOTO IMKIA MapasUTHUYECKHM PACTEHHSIM HEOO0XOAWMO HalTh
CBOETO XO03sIMHA M YCTaHOBUTh C HUM KOHTAakT. Ha pucynke 1 mokaszan npopoctok mouwinku (Cuscuta
SP.), pacTyiuii B HAaIlpaBJICHUH CBOETO MOTEHIMAIBHOTO XO3SMHA, OPUCHTUPOM JUIS YErO SIBISIOTCS
BBIZICJISIEMBIE XO3SMHOM BeliecTBa - TepreHbl (A-B). bykBoit I' o603HaueHO npyroe «xo3suicKoe»
COCJIMHEHUE — CTPUTOJIAKTOH. BemecTBa M3 3TOW Tpynmbl OOBIYHO OTBEYAIOT 3a MPOLECCHl pocTa
pacTeHus-xo3siuHa U (OpMUpPOBaHME UM MHUKOpPHU3bl. OJHAKO CTPUTOJIAKTOHBI XO35IMHA CIyXaT
CTUMYJIOM JUIS MPOpPACcTaHMs CEMsIH Mapa3uTHYECKOTo LBETKOBOro pactenus 3apasuxu (Orobanche
Sp.). BaxHO OTMETHTh, YTO CTEIECHB CIEIHU(PUIHOCTH B OTHOIICHUHU X035I€B Y Pa3HBIX BHIOB PACTCHUI-
Mapa3uTOB HEOJMHAKOBA, HANPHMEP, MOBHIMKA OTJIMYACTCS MIUPOKUM KPYroM XO03s€B, TOTJA Kak
MHKOmnapasut mnoabenbHuk (Monotropa hypopitys, cem. BepeckoBbie) mnpuypoueH K TIpuOam-
CUMOHMOHTaM €JIH.
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Pucynok 1. [IpopacTanue ceMsiH ¥ yCTaHOBJICHHE IEPBUYHOTO KOHTAKTa C X03IUHOM {3} Y MOBHIHKH
{1} u 3apazuxu {2}. BykBamu 0003HaYCHBI BBIIEIACMbIC XO3IUHOM BEIIECTBA, KOTOPBIC MApa3UT
UCIIOJIb3YET B KauecTBe curHana. A - B-pemnanapen, b - B-mupuen, B - a-nunen, I' — ctpuronaktoH.
IlosicHenust - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OpauH U3 BaKHEHIINX ATANOB B KU3HU pacTEHUs-TIapa3uTa - 00pa30BaHNEe KOHTAKTa C XO3IUHOM.
PaccmoTpum, Kak 3TO MPOUCXOIUT, HA IPUMEPE MOBUIMKH U €€ BO3MOXKHOT'O XO35MHA — KPAITHUBHI.
CHayana mapasuT 3aKpy4HBaeTCst BOKPYT CTeOs X03siMHA. 3aTeM HaunHaeTcs: (hOpMHUpOBaHHE
rayCTOpHUH, YTO UHIYLUPYETCS CBETOM CHHETO U JAalIbHEro KpacHoro cnekrpa. Ha mepBom srare
oOpa3yercs aAre3uBHBINA AUCK (PUCYHOK 2, A), CIy>KaIluid Jisl MPUKPEIUICHUS Mapa3uTa K X03suHY.
BaxkHoe 3HaueHue npu TOM UMEIOT 0COObIE Y/UIMHEHHbIE KIETKH, KOTOpbIe (hOPMUPYIOTCS U3
MTOBEPXHOCTHOTO CIIOSI, PACTIOJIOKEHHBIE HA KOHUMKAX TayCTOPHH MMapa3nuTa — MOUCKOBBIE «TU(BI,
BBIJICIISIONINE MEKTUHOBBIN “TieMeHT” (1111), MeKTuH Metuntpanchepassl (PMES) u
apabunoranaktanoBbie Oenku (AGPS). Crennansabie AGPS (attAGPS) CHHTE3UPYIOTCS XO35IMHOM,
aKTUBaLlMs UX SKCIIPECCUH UHAyLUpYyeTcs napa3uToM. Ha cinenyromem srane «rudb» pactyr,
pa3aBuras KIETKH X035HMHA B TIOMCKAX MPOBOASAIIECH CHCTEMBI, TayCTOPHUS TPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BBIICICHUE TTAPA3UTOM CIIeU(PUIeCKUX PepMEHTOB, MOIUDUITHPYIOIITUX
KJICTOYHBIC CTCHKH XO035IMHA, HAPUMEP, KCUJIOTIIOKaH-3HI0TPAHCTITIOKO3MIa3bl/Tuaposiasbl (XTH).



Ha pucynke 2 (C) npeacTaBieH CIeIyONUi dTal, ¥ OKa3aHa SKCIPECCHs TEHOB, CBSA3aHHBIX C

i GepeHITMPOBKOM MPOBOASIINX MIEMEHTOB KCUIIEMBI U (DIT03MBI (DOPMUPYIOIICHCS TaYCTOPHH.
[TouckoBsie «rudbl», BCTyIAs B KOHTAKT C MPOBOISAIICH CHCTEMOW X0351WHA, HAYMHAIOT PEeBPaIIaThCs
B KJICTKH TIPOBOJISAIIMX TKaHeH mapasuta. Kietku rayctopun sxkcnpeccupytot reH CLE4L, mpoaykT
kotoporo aktTuBupyetr WOX4 u nogaepxusaet sxkcrpeccuio GSK3, 4To crmocoOCTBYeT COXPaHSHUIO
KJIETOK MPEIIeCTBEHHUKOB IPOBOASIINX 3JIEMEHTOB B HeAUPHEPEHLIUPOBAHHOM COCTOSIHHH.
CHmxenne ypoBHs dkcripeccun CLE4L, mpuBonut k Havanmy skcnpeccun BES1, unaynupytromiero
G depeHIIMPOBKY 3JIEMEHTOB KCUIIEMBI Mapa3uTa. DTOT HNPOIEcC CIIOCOOCTBYET IKCIPECCUU

rena TED7, xapakTepHoro /11 pa3BUBAIOLIMXCS JIEMEHTOB KCUJIEMbl. B KOHEUHOM UTOT€ KJIETOYHAs
CTEHKA KJIETKHU TM(bI CUJIbHO UCTOHYACTCS, B HEW MOSBIISIIOTCS nepdopanuu, 1 00pa3yeTcsi CKBO3ZHOE
COCJIMHEHHE C AIEMEHTAMHU KCHUJIEMbI X03siMHA. Pa3BUTHE 2IeMEHTOB ()JI0AMBI BUIOCTICIIU(DUUECKUT
poLecc.
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Pucynok 2. @opmupoBaHue raycropuu noBmwiMku. A. O6pa3zoBanue aaresuBHoro aucka. b. Cexpenus
(epMeHTOB, YJacTBYIOLIUX B MIEPECTPOIKE KIETOUHBIX CTeHOK. C. DKcIrpeccus FeHOB, CBA3aHHAsI C
muddepeHnmauei 371eMeHTOB IPOBOAIIEH CUCTEMBI. I - IPE/IIECTBEHHUK U 311 - 3peJIbli
MPOBOASIINM d7IeMeHT KeuieMbl. [losicHenus - B Texcre. Ha manHoM pucynke 1 o003HavaeT
AKTHBAIMIO JIEMEHTA, @ | - HHTHOUPOBaHHE.

B kastcoom u3 npueedénnvix nusxce 3adanuii evioepume BCE npasunvuvie eapuanmuot omeema. Kasrcowviii omeem
3anuwiume 6 CReyUAILHO OMBEOCHHOE NOJIe 8 6U0e NOCe008aAMENbHOCHU OYKE 8 andasumnom nopsaokKe 6e3 3HaKoe
npenuHanus u npPoodenos (pezucmp He 6ai)3cen).

1. ITpounTaiiTe pparmeHT 1 ¥ BLIOEpUTE BePHbIE YTBEPKICHUS.

a. 21_]'[5[ HOpMaHBHOﬁ KUBHCACATCIbHOCTH BCEM pACTCHUAM-TIapa3suTam H606XO}II/IMO TCCHOC BSaHMOI[efICTBI/Ie C XO34AHMHOM
b. Bce mapasutnueckue 1iBETKOBBIE PACTEHHs 00pa3yloT rayCTOpuu

c. 'ameTouTEI HEKOTOPHIX MOXOBHIHBIX PACTEHHH Mapa3uTHPYIOT Ha rpudax

d. [Tapa3utnyeckne pacTeHUs] BCTPEUAIOTCS CPENIU FOJIOCEMEHHBIX

Ortser: [K]

2. IIpounraiiTe ¢pparmenT 1, paccMoTpuTe PHCYHOK 1 M BHIOEPHTE BepHbIE YTBEP KAEHHS.

a. Cpeay CUTHAJIBHBIX MOJIEKYJI, UCTIOJIb3yEMBIX TAPa3UTHUECKUMH PACTCHUSIMH, IPUCYTCTBYIOT IIMKINYECKUE COSANHEHNS
b. CTpuronakToHsl UMEIOT OTPaHUYECHHBIN pallyC pacIpOCTpaHEHHs, II03TOMY CEMEHA 3apa3uXH IIPOPACTAIOT TOJIBKO MPH
OYCHb TCCHOM KOHTAKTE C KOPHEM XO3dMHA

¢. CurHanbHBIC TEPIICHBI, HA KOTOPBIE PearupyroT Mapa3uThl, BBIISISAIOTCS B OCHOBHOM OpraHaMH MOOETrOBOH CHCTEMBI
XO03sa1uHa

d. CemeHa napa3uTHUeCKHX PaCcTeHUI MPOPACTAIOT TOJIBKO MPU HAIMYUH HEMOCPECTBEHHOTO KOHTAKTa C TKAHSIMH
XO03sauHa

Ortset: [M]

3. ITpounraiite ¢pparmMeHT 2 U BHIOEPHTE BEPHbIE YTBEP/KACHUS:



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

b. Knetku, mpeBpamiaroniyiecs B IOUCKOBBIC TH(PBI, 00pa3yroTCs U3 MapeHXUMBI

¢. [IpOHMKHOBEHHIO TAYCTOPUH CIIOCOOCTBYET pa3MsrdeHHe KIETOYHBIX CTEHOK X03SMHA MO AeHCTBUEM (hepMEHTOB,
BbIPa0AThIBAEMbIX KJIIETKAMHU CAMOT0O X035MHA TIPH UX CTUMYJIMPOBAHUH IAPA3UTOM

d. Axresun mapasura crocoOCTBYIOT KaK XMMUYECKHeE, TaK U (PU3IIecKie (HPaKTOPHI

Ortser: [n]

4. Onmupasicb Ha HHPOPMALHUIO, MPUBEAEHHYIO BO parMeHTe 2 M HA PHUCYHKe 2, BRIGEpUTE MPaBUJIbHbIE
YTBep:K/IeHUs], XapaKTepu3yoLiue nmpouecc 00pa3oBaHus MPOBOASIINX TKaHel mapa3ura:

a. Camxenue ypoBHs 3kcnpeccuu GSK3 npusoaut k cunrezy BES1

b. Korna cHmkaercst ypoBeHb skcnpeccun WOX4, HaunHaeTcst mpouecc AuddepeHIMPOBKY MPOBOISIINX HJIEMEHTOB
c. AGPs HakamMBaroTCs B KJIIETOUHBIX CTEHKaX KaK MOBUJIMKH, TaK U KPAIHBBI

d. C maganom muddepeHIMPOBKH MPOBOIIIINX KCUIEMBI, ypoBeHb 3kcnipeccuu TED7 noBeimaercst

Ortsert: [p]

5. Mcnoab3yst MHGOPMAIUIO, TPUBEIEHHYI0 B TEKCTOBBIX )parMeHTax U Ha PUCYHKAX, a Tak:ke Bamu 3Hanus,
BbI0epHTE BEPHBbIC YTBEPKACHUSA:

a. @epmenTsl, Takue kak X TH, crmocoOcTBYIOT IepecTpoiike KIIeTOYHON CTEHKH XO35MHA

b. Cuscuta - cTebseBoii 0ONUraTHBIH Mapa3uT

c. TpancnopT BozibI MEXTy Mapa3uTOM U XO3SIMHOM OCYILECTBIISICTCS TOJIBKO [0 MEPTBBIM KJIETKaM, a aCCUMHIIISATOB - 110
JKHUBBIM

d. JInmaiiHuKy, pacTyire Ha KOpe AepeBbEB, SBISIOTCS apa3uTaMu

Ortser: [X]

BrIOpaHHbIi 0TBET: Brumamenvro npouumaiime npeonosicennvle ppazmenmosl MmeKCma u paccmMompume PUCyHKU, 3amem
BAKHO! B nannom 3ajanum 0003HaYeHHsI T€HOB JaHbI 3arJIaBHBIMU OYKBaAaMHU U KYPCUBOM, a
®parment 1. Ilapasutuyeckue pacTeHHs — OSKOJOTHMYECKass TpyIlma opra

HEOPTaHWYECKHE U OPTaHWYECKHE BEIIECTBA OT CBOMX XO35I€B - IPYIHX PAacTEHUH U
MIMPOKO PACHPOCTPAHEH y TaMeTO(PHUTOB MHOTHX CIIOPOBBIX PACTEHHH, HO HEpeNl
Mapa3uThl BHICIINX PACTEHUH M3BECTHBI TOJBKO Cpelu ceMEeHHBIX. IIpomecc moruc
IBETKOBBIX OCYIIECTBIIICTCS MpPU TOMOIIM OCOOOro opraHa - raycropuu. Ilpuu
SIIMHCTBEHHOTO IMPECTABUTENS Mapa3uTUICCKUX XBOMHBIX - Parasitaxus usta - o0y
KOTOPBIN OJJHO3HAYHO HA3BaTh rayCTOPHEH HEJb3sl.

Jist ycrnemHoi peanu3aniy KU3HEHHOTO ITUKJIA Tapa3uTHUYECKUM PACTEHHUSM Hi
koHTakT. Ha pucynke 1 mokasan mpopoctok mosmiuku (Cuscuta sp.), pacty
OPHEHTHUPOM ISl YETO SIBIISTFOTCS BBIACISIEMbBIE XO3IMHOM BEIIECTBA - TePIEeHBI (A-E
— CTpUroJlakToH. BemiectBa u3 3TOH Ipymnibl OOBIYHO OTBEYAIOT 3a MPOLIECCHI P
O/HaKoO CTPHUTOJAKTOHBI XO35IMHA CITY’KaT CTUMYJIOM ISl TIPOPACTaHUsI CEMSIH Tap
Sp.). BaxxHO OTMETHTB, YTO CTENEHb CHCHU(PUIHOCTH B OTHOIICHUU XO35EB Yy pa3l
MOBHJIMKA OTIMYACTCS ITMPOKUM KPYTOM XO035€B, TOTJIa KaK MUKOIApa3uT MOIbENbE
rpubaM-cCUMOMOHTAM €JIH.




Pucynox 1. [IpopacTanue cemMsiH U yCTaHOBJICHHE MIEPBUYHOTO KOHTAKTA C XO3STHHOM
0603Ha‘I€HbI BBIACIACMBIC X0O34MHOM BCIICCTBA, KOTOpBIe HapaBI/IT I/ICHOJIBSYGT B Kau
nuHeH, [' — crpuronaktoH. [losgcHeHus - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANoB B )KU3HU PAaCTCHUsA-TIApa3uTa - 00pa30BaHUE KOHTAKTA
IprUMepe NOBUIMKH U €€ BO3MOXKHOTO X035iMHa — KpanuBbl. CHauana napasur 3aKkpy"
(bopMHpOBaHKE TAyCTOPUH, YTO HHIYLIUPYETCS CBETOM CHHETO M JAJIbHETO KPACHOT
(pucyHoK 2, A), ciyKauuil 1sl IpUKpEIUIeHHs apa3uTa K Xo3auHy. BaxkHoe 3Haue
KOTOpBIE (POPMUPYIOTCS U3 TIOBEPXHOCTHOTO CJI0S, PACIOJI0KEHHbBIE HA KOHYHMKAX Ta
MEKTUHOBBIN “nieMenT” (I11), neKTHH MeTraTpancdepassl (PMES) u apabunoranakr:
CHHTE3UPYIOTCS XO35MHOM, aKTUBAIUS UX 3KCIIPECCUN MHIYITUPYETCS Tapa3uToM. H
X035IMHA B MIOMCKAaX MPOBOJSIICH CUCTEMBI, TayCTOPHS MPOHUKAET BHYTPh (PUCYHOK
cienn(puIeckux GepMeHTOB, MOIUPUITPYIONINX KIETOYHBIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynxke 2 (C) nmpeacTapiieH cleIyrOImui 3Tal, 1 oKa3aHa SKCIPECCUs TEHOB, Cl
KcuieMsl U (i103Mbl popmupyrorieiics rayctopuu. [lonckoBbie «ru@bl», BCTynas B
MPEeBpaIaThCs B KISTKH MPOBOASAIINX TKaHEeW mapa3uta. KieTku raycTopun sKcrpe
aktuBupyetr WOX4 u nonnepkusaet sxcnpeccuto GSKS3, 4o cmocoOCTBYET coXpaH¢
B Hennp dhepeHuupoBaHHoM coctosiHnn. CHIkeHue ypoBHs skcnpeccun CLE4L, mpr
b hepeHIMPOBKY 2JIEMEHTOB KCHIIEMBI Iapa3uTa. DTOT MPOIECC CIIOCOOCTBYET IK(
AJIEMEHTOB KCHJIEMBI. B KOHEYHOM HTOTE KIETOYHAsI CTEHKA KJIETKU TU(BI CHIIBHO Ui

CKBO3HOE COCJIMHEHHE C DJIIEMEHTAMU KCHJIEMBI X0351MHa. Pa3BuUTHE 3J1€MEHTOB (1).]'[03
A B C

XN
'-
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Pucynok 2. @opmupoBaHue raycTopuu NoBWIMKH. A. OOpazoBaHHe aJAre€3UBHOIO ¥
IepecTporKe KIeTOUHbIX cTeHOK. C. DKcIpeccus reHoB, cBA3aHHas ¢ JuddepeHnna
MIPEALIECTBEHHMK U 311 - 3peNbli IPOBOAAILMMI 3JIEMEHT KCHiIeMBbl. [losicHeH s - B Tel
JNIEMEHTa, a | - UHTHOWpPOBaHUE.

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

1. llpoyuTaiite pparmenT 1 ¥ BoIOEpPUTE BepHbIE YTBEPKICHHUS.

a. JI7st HOpMAJTbHOH KHU3HEAEATETLHOCTH BCEM PACTEHHUSIM-IApa3uTaM HEOOXOAUMO TECHOE B3aUMO/IE
b. Bce mapasutuveckue [BETKOBBIE PACTEHUs 00pa3ylOT rayCTOpUH

¢. lameTouThl HEKOTOPHIX MOXOBUIHBIX PACTEHUIA TAPA3UTHPYIOT HA rprubdax

d. [Tapasutryeckue pacTeHUs] BCTPEUAIOTCS CPEIH TOJIOCEMEHHBIX

Orser: @ ad

2. Ilpouuraiite ¢pparmMeHt 1, paccMOTpUTE PUCYHOK 1 U BHIGEPUTE BEpHbIE YTBEPKICHHS.

a. Cpea CHTHAJIbHBIX MOJIEKYJI, HCIIOJIB3YEMBIX TAPa3UTHYECKUMH PACTEHUSIMH, IPUCYTCTBYIOT LIUK]
b. CTpUroakTOHBI UMEIOT OrPaHMYEHHBIN PaIyC PaCIpPOCTPAHEHHS, [IOITOMY CEMEHA 3apa3UXH PO
c. CurHajbHbIE TEPIEHBI, HA KOTOPBIE PEArMPYIOT MIAPA3HTHI, BHIIENSAIOTCS B OCHOBHOM OPTraHaMH IO
d. CeMena napa3uTHYECKUX PACTEHUI IPOPACTAIOT TOJIBKO MPH HATMYUH HETOCPEACTBEHHOTO KOHTA
Orser: & ab



3. ITpounraiite ¢parmMeHT 2 U BHIGEPUTE BEPHbIE YTBEP/KACHH:

a. B obecneuenny npuKpeIieHns: y4acTByIOT ()epMEHTHI, BBIpa0aThIBAEMbIE KIICTKAMU aJr€3HOHHOTC
b. Kitetku, npeBpamaroniyecs: B HOUCKOBBIE I'H(]bI, 00pa3yloTcs U3 NapeHXHUMBI

c. [IpOHMKHOBEHHUIO rayCTOPUH CIIOCOOCTBYET pa3Msr4eHHe KIETOUYHBIX CTEHOK XO35MHA 0] JICHCTBI
CTUMYJIMPOBaHUH Mapa3suTOM

d. Anresmu mapasuTa crocoOCTBYIOT KaK XUMHYECKHUE, TaK U (pr3mdeckue paKkTOpsI

Orser: & bed

4. Onupasicr Ha HH(pOPMALIO, MTPUBEIEHHYI0 BO ¢pparmMeHTe 2 U Ha PUCYHKe 2, BhIOepuTe Mmpar
MPOBOASAIIMX TKAHEH Mapa3uTa:

a. CHmxenue ypoBHs skcipeccunt GSK3 mpuBoaut x cunte3sy BESI

b. Korna cHmkaercst ypoBeHb akcnpeccunt WOX4, HaunHaeTcs nporecc 1uddepeHIpoBKY TPOBOAS
c. AGPs HakaruMBaroTcsl B KJIETOYHBIX CTEHKAX KaK MOBWJIMKH, TaK U KPaIuBbI

d. C rauasnoM nudpepeHIMPOBKY MPOBOSIINX KCUIIEMbI, ypoBeHb dKkcrpeccun TED7 nobimaercs
Orser: "4 abcd

5. Mcnogib3ys HH(OPMALUI0, IPUBEAEHHYIO B TEKCTOBBIX ()parMeHTaX U HA PHCYHKAX, a TAKIKe
a. ®epmenrtsl, Takue kak X TH, ciocoOCTBYIOT mepecTpoiike KICTOYHOH CTEHKH XO3STHHA

b. Cuscuta - cre6eBoii OGIHraTHBIH TApasuT

c. TpaHCHIOPT BOJIBI MEXY Hapa3UTOM U XO3SMHOM OCYILECTBIISETCS TOJIBKO IO MEPTBBIM KIIETKAM, a
d. JInmaiiHukH, pacTymiye Ha KOpe JIePEBbEB, SBISIOTCS Tapa3uTaMu

Otser: ' ab
MeToa OleHKH IlpaBuiabHbIe OTBETHI 11 K
Tounoe coomsemcmsue acd
MeTo/ OLleHKH IIpaBu/bHBIE OTBETHI 1JIs1: M
Tounoe coomeemcmeue abc
MeToa OLIEHKH IIpaBujibHbIE OTBETHI AJIs1: N
Tounoe coomseemcmsue ad
MeToa OIleHKH IIpaBubHBIE OTBETHI JJISA: P
Tounoe coomeemcmeue abcd
MeToa OLleHKH IIpaBuIBLHBIEC OTBETHI JJIS: X
Tounoe coomseemcmsue ab
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BOIIPOC 13: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

VY cymuartbix rpuOOB (aCKOMHIIETOB) BCE CTIOPBI, 00PA3yIOIINECS B PE3yIbTaTe Mei03a U3 OJHOU U TOM

e TUTIIIOUTHON KIIETKH, OCTAIOTCS B 00IIel 000104Ke — cymKe. [Ipu 3TOM CTpoeHHe CyMOK Y pa3HbIX

ACKOMHUIIETOB pa3Hoe. Y HEKOTOPHIX BHIOB BCE CIIOPHI B CYMKE PACIIOIOKEHBI B OJIHY JIMHUIO, B

CTPOTOM COOTBETCTBHUH € MOPsAKOM pacxoxaeHust xpomarus (I-e u ll-e nenenue meiiosa

OPHUEHTHUPOBAHKI y ATOT0 Tprba oIMHAKOBO). Kak OyayT BRITISACTH CYMKH, €CJIM UCXOAHBIA TUTITION]T
|6b11 rereposuroroii .f,? Tpeanonoxum, uro amrens f, o6ecneunsaer popmupoBanne oxpyrioit

criopsl, a annens f, — kyGuueckoit. 3anonnute Tabnuiy. B oTBeTax MCHONB3YiiTe ClepyIoONIMe
o0o03HaueHHs: OKpyrias cropa — R, kyonueckas cropa — S. @eHOTUIIBI Pa3HBIX CIIOP HE pa3zensiiTe
npoOeamMu WK 3HaKaMu npenuHanus (mpumep: RS). B mociienem 3ajaHnu 3aMuIIMTe BapUaHThI
pacIioyioKeHMs! KJIIETOK B CyMKe, He pa3zesisis UX NpolesiaMu, a caMyd CYMKH OTJENIUTE IPYT OT Apyra



OJIMHOYHBIM MPOOEIIOM.

KonndecTBo KJI€TOK B CyMKe [t]

[TnonaHOCTH KaXKA0# U3 HEUX (N Wiu 2N) v]

Cpenu HEX: KOJIMYECTBO KJIETOK, HECYIIUX [u]
annens f,
KOJINYECTBO KJIETOK, HECYIIUX [K]
amnens f,

N300pa3uTe pacrooKeHne KICTOK B CYMKE, €CIIM | TPEThs KJICTKa CIIpaBa OKPYyTJias [a]

U3BECTHO, YTO: TPEThsI KJICTKA CIIpaBa [r]

KyOudeckas

Bemumunre Bce BO3MOXKHBIE BapHaHTBl CYMOK, €CIM B OJHOM M3 XpOMaTuz B
MCXOIHOM JIMILIONIHOM KieTke Tpousomina mytanus T, — f,

(]

Bo1OpaHHbIil 0TBET:

MeToa OlleHKH

Tounoe coomsemcmeue

MeTox OlleHKH

Tounoe coomeemcmaue

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmeue

MeTo OLIeHKH

VY cymuaThIX rpu0OB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yIolIecs B pe3yIbTaTe Mekt
obmeit 06o0uke — cymKe. [Ipu 3TOM CTpoeHHe CYMOK y pa3HBIX aCKOMHIIETOB Pa3]
B OJIHY JINHHUIO, B CTPOTOM COOTBETCTBHH C TOPSAKOM pacxoxaeHus xpomatuy (I-e

oIuHaKoBo). Kak OyayT BBITTISAETH CYMKH, €CITH UCXOAHBIN TUITON]] OBLI reTepo3]

opMHpOBaHKE OKPYIIIOH CHIOPEI, a amnens f, — Kybudeckoii. 3amonanTe TA6IMIY. |
okpyrias cnopa — R, kydudeckas criopa — S. @EHOTHITBI pa3HBIX CIIOP HE Pa3IeIisii
MOCIICHEM 3a/IaHUU 3alUIINTE BApUAHTHI PACIIONIOKEHUS KIIETOK B CYMKE, HE pa3]l

OJIMHOYHBIM IPOOEIIOM.

KomndecTBO KI€TOK B CYMKC

[TnonaHOCTH KaXK0# U3 HUX (N Wi 2N)

Cpenu Hux:

KOJIMYECTBO KJICTO

f.

KOJIMYECTBO KJICTO

f,

N3006pa3ute pacnonoxkeHne KIETOK B CyMKe, €CIM U3BECTHO,
YTO:

TPETHA KIJICTKA CIIf

TPEThA KIJICTKA CIIf

K1eTke mpousornnia mytamus f; — f,

BrinuiinTe Bce BO3MOXKHEBIE BAapHUaHTBI CYMOK, €CJI1 B OJIHOH M3 XpoMaTua B UCXC

np‘dBllﬂhtht‘ OTBETHI I t

4

I'lpal;um,m,lc OTBETHI IJIsI: Y

1n
n

np‘dBllﬂhtht‘ OTBETHI AJIsI: U

n|)21lilldll)lll)l(3 oTBeThI 1Js: K



Tounoe coomsemcmsue

MeToa OLlEHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

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 coomsemcmeue
Tounoe coomeemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

BOIIPOC 14: JOCCE

n])‘dBIlHLIlLIO OTBETHI NJIsl: g

SSRR

I'lpzmu.\u)umc OTBEThI 1JIsA: I

RRSS

I'lpzmu.\u)umc OTBEThI 1JIs1: J

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 Onsi omeema cneyuasnbHO omeedeHHOoe nore.
B coBpemMeHHON BUOTEXHOMOIMYECKON MPOMBILLSIEHHOCTM MPUMEHSAIOT PasfnyHble CUCTEMbI A
nony4yeHns LeneBoro pekoMbnHaHTHOro 6enka, MCnonb3yemMoro B U3roTOBMEHUM NEKapCTBEHHbIX
npenapatoB. OQHOM M3 TaKMX CUCTEM ABNSAETCA KynbTypa KNETOK KMTaWCKOro xomsiyka. Onuwnte
Npouecc NOMy4YeHMs KAETOYHOM CUCTEMbI O CUHTEe3a pekomMOuHaHTHoro 6enka Ha OCHoBe
KynbTypbl KNETOK 3TOro XMBOTHOro. OueHuTe, kKakuMmym 4OCTOMHCTBaAMU M HegocTaTkamu obnagaet

FA nannas cuctema.

Haunbiid [ moydeHus KIETOYHOM CUCTEMBL, T.€. HeAU(pEepeHINPOBAHHBIX KIETOK, CIIOCOOHBIX K CHHTE3Y
OTBET: HEoOX0IMMOT0 BEIIECTBA, MOYKHO HCII0JIb30BATh HECKOJIBKO CIIOCOOOB TTOJIyYEeHHUS TAaKHX KIICTOK.

1) ITonmy4enue CTBOJIOBBIX KJIETOK U3 IMOPHOHOB KMTAHCKOTO XOMSIUKa, T.€. HCIIOJIb30BaTh €IlIe He
JudepeHIpoBaHHbIE KIETKH M NOAJICP)KUBATh YCJIOBHS YTOOBI KJIeTKH He TuddepHiupoBanuck. TakoBeIMU



SABJIAOTCA KJIICTKU NPEAIICCTBECHHUKU I'aMET KCJITOYHOM MCIIKE UJIM CTBOJIOBBIC KJIICTKU IJIAIICHTBI

2) [Nony4yenue Henu(epeHIMPOBAHHBIX KIETOK U3 yxke An(PepeHIMPOBAHHBIX 110 clI0CO0y SIMaHaKH.
SIMaHaKu - y4eHbI OTKPBIBIIMN YTO NPH ASHCTBUY Ha MU()EPUHINPOBAHHbBIE KJIETKH, HAIIPUMED
(hubpoOIacTeI, 0COOBIMH BeIECTBAMHE, OHU AeTU(PEPEHINPOBAILIICH U CTAHOBHUCH CTBOJIOBBIMH. DTH CMECH
BerecTB Ha3bIBaroTcs "Kokreinp SIMaHaku". DTUMH MHINBHUTYaTIbHBIMHA CMECSIMHA MOXHO 00pabaThIBaTh HE
cusHO auddepeHnnpoBaHHbie KISTKH ((puOpoOmacTel, Makpodaru KpoBu), IS TIOTYICHUS
HeIn(epeHIINPOBAHHBIX KIICTOK.

OtH 2 criocob6a moMOTaroT OMOTEXHOJIOTOM HOIyJaTh TUHAN Hennu(depeHIINPOBAHHBIX KIETOK. B
JaJbHEeHIIeM 3TH KICTKH MOXXHO T'¢HHO-MOIU(DUIIUPOBATE, YTOOBI OHU CHHTE3UPOBAIIN HEOXOAUMBIN
0€eJI0K,KOTOPBIH U3HAYaJIbHO HE MOT CHHTE3UPOBATHCSI, MIIM MOXKHO C TOMOIIBIO TeX ke "KOKTennei
sMaHaku'" poBecTy MU QEpeHIIMPOBKY KIETOK B HY)KHYIO TKaHb, TJIe CHHTE3UPYIOTCS JaHHOE BEIECTBO U
noy4ath OEJIOK y)Ke U3 Hy)KHOW TKaHH. 3aTeM paspylias KIeTKH, pa3aeis Gpakiiy a 3aTeM U OeJKH,
OMOTEXHOJIOTH MOTYT MOJYYHUTh HEOOXOAUMBIN PEKOMOMHAHTEIH OEIoK

Z[OCTOI/IHCTBa CHCTCMBI: 1) Hanuune He,&I/I(i)epeHI/IpOBaHHLIX KJIETOK, MOMI'a€T CUHTC3UPOBATH 00011 6eJI0K
OpraHmniMa XoMsKa IpHu 03JaHuKu ONIPECACICHHBIX YCHOBHﬁ.

2) MoXHO penakTUpOBATh JaHHBIC KJIETKH, YTOOBI CHHTE3UPOBATh HEOOXOAUMBIN OEI0K

3) CucreMa 5yKapHOTHYECKHUX KJICTOK ITO3BOJISICT BCTPANBATh B TEHOM 3yKapHOTHYECKHE T€HBI 0€3 KaKUX
100 MOAN(UKALUH MO YAAIEHUIO HHTPOHOB, B OTIIMYNH OT OaKTEpPHAIbHBIX KYJIBTYP

HeZ[OCTaTKI/I CHUCTCMBI: 1) He Bce Oenku MOKHO CUTE3HUPOBATh HA ,HaHHOﬁ KJICTOYHOM JIMHWUH, HalTIpUMEp
aHTI/I6I/IOTI/IKI/I, B OTJIMYUH IIPH UCIIOJIb30BaHUU 6aKTepI/Iﬁ

2) CunTe3upyeMbl OEJI0K OpraHu3Ma, HalpUMep NHCYJINH, B HEKOTOPBIX CIydasx He MOXKET MOJXOJUTh KaK
JIEKapCTBO JIIOJIIM M3-32 HBOJIIOIHMOHHBIX PA3IMUUN MEXKAY UYEIOBEKOM U IPhI3yHOM

3) HeynoOcTBa B COXpaHUM U Pa3MHOXEHUH KJIETOUYHBIX KYJIBTYP, TPEOYIOIIMX CTEPHIIbHBIE U
WHJMBHUIYJIbHBIE YCIOBUS, B OTJIMUUH OT OaKTepHAIbHBIX KyJIbTYp

Bepubiii  [OtcyrcTByeT]
OTBET

3
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BONIPOC 15: 3CCE

Hpe}ICTaBJIeHHbIe n306pameﬂnﬂ NIJTHOCTPUPYIOT UCIIOJB30BAHUE PA3JIMIHBIX METOI0B U
TEXHOJIOTHH NP UCCJICAOBAHUU 3BHAMECHUTOI0 TPUXOIIAKCA — IIPEeACTABUTEIsA

Q MHOTI'OKJIETOYHBIX KUBOTHBIX U3 Tuna IlnacTunyarnie (Placozoa). BoinosiHuTe 3adaHus,
3amMcaB OTBETHI B CIIENUAJILHO OTBEIEHHOE MOJIe.
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1. YcTraHoBUTE COOTBETCTBHE MEKIY N300PasKeHUSIMU, TPUOOPAMH U YJIeMEHTAMHU METOIHK,
KOTOPbI€ HCTIOJIb30BAJINCH NP MOJYyYeHUH JTAHHOTO H300paskeHus. 3aNMIIUTEe KAXKI0€e
NMoJIy4eHHOe COOTBETCTBHE B I0JIe sl 0TBeTa B Buje X - Y - Z, riae X - OyKBeHHOe
0003HauYeHHe U300pakeHus, Y - HoMep npudopa (apadekas undpa), Z - HoMep MeTOAUKHU
(pumckas nugpa). BHUMAHMUE! Onns u3 npudopoB ¥ 0iHA M3 METOAMK — JIMIIHHE!

[Tpubopsi:

DeMEHTHI METOIUK:

1. Kamepa s snextpodopesa

|. UsroToBNneHNE CTEKITHHOTO HOXKA /ISl TIOJTy4YeHUS
YABTPATOHKUX CPE30B

2. 3epkanbHas hoTOKaMepa ¢
00BEKTHBOM JIJIs1 MAKPOCHEMKHU

Il. Oxpacka 00bEKTa aHUJIMHOBBIMU KPACUTENISIMU 1O
merony I'pama

3. CBeTOBOI MHKPOCKOIT

[11. [IpuroroBneHue arapo3HOro resis

4. D7EeKTPOHHBIH MUKPOCKOII

IV. Ucnonb3oBanue aHTUTEN, cienuuuecku
CBSI3BIBAEMBIX C CEKPETUPYEMBIM MAaTEPHAIIOM, H

(bayopecupyroieit METK!

V. HaOroeHune 3a JJOKOMOIIMENR )KUBOTO 00OBEKTA C
HCIOJIb30BaHUEM (ha30BO-KOHTPACTHOTO YCTPOMCTBA

VI. CkaHupoBaHue MOBEPXHOCTH O0BEKTA MyYKOM
JNIEKTPOHOB

2.1. KakoBa (pyHKIUS KJIETKH, 0TMedeHHO#i nuudpoii 1 na pucynke b? O0bsicHuTe CBOii OTBeT.




2.2. OnpenennTe, CKOJbKO NMap HYKJEOTHIAOB COJEPKUT MoJieKyJa MuToxoHapuaabHoi JJHK
y Placozoa (¢ To4HOCTBIO 10 THICAYH I.H.).
3. OnHO U3 N300pakeHN WLTHCTPUPYET UCNOJIb30BAHUE PACTIPOCTPAHEHHOT0 METO/Aa
pa3aesjieHusi cMecH MoJieKyJ1. OnuIMTe NPUHIUAIBL, JIeKAlMe B OCHOBE IAaHHOT0 MeTOo/1a,
YKaKHTe CBOCTBA MOJIEKYJI, O3BOJISIIONINE X pa3ieuThb. B kakoii cpeae(cyocTanuum)
ocyliecTBJsieTcsi mpouecc?
Hanneii 1) A-3-V
OTBET:
Bb-4-1
B-4-VI
r-3-1v
J-1-111
2.1) CexperopHas (GYHKIHS - BUAHO MHOTO BHYTPEHHUX ITY3BIPHKOB C COAEPKHUMBIM
2.2) 23000 m.H.
3) Meron npecTaBiieHHbBII Ha pucyHke J- Teab-3ekTpodopes Ha arapo3HOM T'ejle, IOMOraeT pa3eiiaTh
CMECH BCIICCTB. HpI/IHHI/IH pa6OTI>I JaHHOT'O MCTO/JIa 3aKJIH0YaCTCA B pa3ACJICHUN BCUICCTB CMECH 110 pasMEpy
1 MAacCC U UX 3apsanay. PaSI[eJ'ICHI/Ie OCYHICCTBJIACTCA B KaMEpC U3 arapO3HOTro eyl B JIYHKH KOTOpOI>'I
3arpy’KaroTcs BCIICCTBA. B KaMepe nmoaacTcsa JJIEKTHYCCKHI TOK, U MOJICKYJIbI B CUJTY 3JICKTPOCTATHKH
HAQYUHAKOT ABUIaThCA B CTOPOHY IMPOTHUBOIIOJIOKHO 3aPsS’KCHHOTO 3HeKTp0,I[a(paS,Z[€H€HI/I€ 10 3apsu1y) - 4EM
CHJIbHEC 6yZ[eT 3apAaa MOJICKYJIbl, TEM 6LICT]I)€6 OHa HOﬁ,Z[eT K CBOCMY DJICKTPOAY. Pa3neneHI/Ie II0 Macce M1 I10
pa3Mepy onpenesnseTcs 3a CUET CTPYKTYPhI arapo3HOro rejis - OH UIMEET CETYATO-TYEUCTYIO CTPYKTYPY, Yepes
KOTOPBIC pa3HbIC M0 pa3Mepy U MacCe MOJICKYJIbI TPOXOMAAT C Pa3HON CKOPOCThIO- OOJIBIIIUE U TSDKEIIBIC

BellecTBa OyIyT UATH Me/UIEHHEee YeM MaJIeHbKHE U Jierkue BermecTBa. Cpesa - arapo3HbIi reflb IS
OOJIBIIKX 110 pa3MEPy MOJICKYJI, MOJIMACPUIIAMUIHBIN T€JIb - IJIs1 MAJIBIX [0 Pa3Mepy BEIICCTB

Bepubiit  [OtcyrcTByeT]
OTBET

10
u3 10 6ax10B

BOIPOC 16: 3AIPOC ®AMUJA

YBaxaeMblIil y9acTHHK!

J171st cBOETO CIIOKOMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Ckommpyiite oTBETHI B (paiin word;

2. He 3a0ynbTe yka3zaTh OJIOK 331aHHS 1 HOMEP BOIIPOCA;

3. Ins coxpanenus Haxxmure "®@aiin" - Coxpanuts kak - Kommsiotep - O630p - Pabouwnii cTos - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopars popmar PDF.

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

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

Haunsriii otBet: 012013957.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424874_1/s/ed9d69c60d4b4dd7a04ea6523256bb12_ol2013957.pdf?uploaded_filename=ed9d69c60d4b4dd7a04ea6523256bb12_ol2013957.pdf




