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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 b,

Koge

v X3
ﬂ ATnenbCUHOBOH 1eIPBI

Bepnsie otBeTsI: L4 b,

Koge

& e.

ATnenbCHHOBOM IeIPBI
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

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

JlanHbIe OTBETHI: 'l 3.

AXTHUBHOTO TpaHCIIOpTa BCIICCTB

4 b.

Perynsiium akTUBHOCTH OEIIKOB

2 d.

PaboThl aKTO-MHO3MHOBOTO KOMILJIEKCA

_F'I e.

ﬂ Cunreza PHK

Bepnsbie otBeThI: L4 3.

AKTHBHOTO TPaHCIIOPTa BELECTB

4 b.

Peryssiuyy akTHBHOCTH OEJIKOB

2 d.

PaboThI aKTO-MHO3MHOBOI'O KOMILIEKCA

Ae.
Cunteza PHK
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB



Brioepure BCE npaBujibHbIE 0TBETHI.
VY omHoro M3 BUIOB 3eneHoi Bogopocmu Ulothrix ramera comepsxur B simpe 10 xpomocom. CiietoBaTesibHO, Y 3TOTO BHIA
B HOpME

JlanHbie OTBETHI: 'l b,

Knertka Ha craguu aHadasbsl BTOpOro AeieHus Meiio3a conepkur 20 XxpoMocom

Qe

ACCUMMIITIMOHHBIEC KJIETKH HUTYATOTO CIIOEBHIIA coaepxat 20 XpoMocoM

m Bepusie otBeTsI: L4 3.

Krnetka cinoeuina Ha ctanuu G2 untepdassl conepxut 10 xpomocom

_-'I b-

KrneTka Ha cragmm aHadassl BTOpOro AeneHus Meios3a comepxut 20 XpoMocoM

_-'I e-

3oocnopsl coaepxar 10 xpomocom

0
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BOIIPOC 4: 3AIIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

Ha moBepxHOCTH OKeaHa JalieKo OT Oepera 9acTo 0OHAPYKHBAIOTCSI KPYIHBIE CKOTUICHHS JKUBBIX OCHTOCHBIX
BOJIOPOCIICH-MAaKpO(UTOB, MHOTHE MECALBI HAXOIAIINECS y IOBEPXHOCTH BOJBI M IIEPEHOCUMbIC TCICHUSIMU Ha COTHU
kntomeTpoB. Kakue u3 nepedncieHHsIx BOJOPOCIel, Ha Balll B3IV, MOTYT COCTaBIISITh OCHOBY 3THX CKOIUICHHHN?

JlaHHbIe OTBETHI: £l .

Xapa
Q4.

XJ1aMUIOMOHAa

4 e.
‘m Capraccym

Bepusie otBeThI: L4 3.

Makponucruc

4 b.
dykyc

4e.

Capraccym

0
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BOIIPOC 5: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
@ [Ipu caxaprom nuabere



JlanHbie OTBETHI: 'L .

Moryt ObITh pa3pyLIeHbl OeTa-KJIETKHU MOJDKEITYI0YHOH KeIe3bl

_-'Idu

PexoMeHIyIOT THeTy C MOHMKEHHBIM COZIEPKAHUEM JKHUPOB

Bepnsie otBeTsI: L4 .

MoryT OBbITH pa3pylIeHbl OeTa-KJIETKHU MOJDKEITYI0YHOH KeTe3bl

2 d.

PexoMeHIyIOT TUeTy C MOHMKECHHBIM COZIEPKAHUEM JKHUPOB

5
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
HexoTopbie OproXOHOTHE MOJUTIOCKH B XOJ1€ 3BOJIONNH MOJTHOCTHIO YTPATWIIN PaKOBUHY. KaKOBBI BO3MOJKHBIE MPUYNHBI
3TOM yTpaThl?

JlanHbIe OTBETHI: 'l .

Hepexo,u K ’)KM3HH B TOJIIC BOJBI

4 C.

Ilepexon k napasuTuzMy

2 d.

m Hepexoz[ K )KHU3HH B II0YBE U JICCHOU IIOJACTHIIKE

Bepnsie oTBeThI: L4 .

Hepexoz( K ’)KM3HH B TOJIIC BOJBI

_-'I C.

[epexon k mapasuTumy

_-'Id.

Hepexoz( K )KHU3HH B II0YBE U JICCHOU IIOJACTHIIKE

5
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BOIIPOC 7: 3AIMPOC MHOTI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

Hepe,u BaMH 1/1306pa>1<eH14;1 BbBIMEPIINX U COBPEMCHHBIX JKMBOTHBIX. PaCCMOTpI/ITC PUCYHKH U BBIIIOJHUTE 3a/laHUA.



1. YcraHOBHUTE MOCIEIOBATELHOCTD TOSIBICHHS KJIACCOB, K KOTOPBIM OTHOCSTCS 3TH )KUBOTHBIC B SBOJIOLMHI, HAYHHAS C
camoro apepHero. OTBET 3aMHUINKTE B OTBEACHHOE MOJIE B BU/IE MOCIEI0BATEIHLHOCTH OYKB 0€3 3HAKOB MPENUHAHUS 1
HpOOENIoB, PETUCTP HE BaXKCH.

Ortser: [0]

2. Bribepute BepHbIe YTBEPXKACHHS (OTBET 3aITUIINTE B OTBEACHHOE I0JI€ B BHJE MOCJIEOBATEILHOCTH JIATUHCKUX OYKB B
andaBUTHOM MOpsiIKe O0€3 3HAKOB MPENHHAHMS 1 IPOOENIOB, PETUCTpP HE BaXKEH):

a. Y opranus3Ma Ha puUcyHke B B xozme smOpuoresesa 3akiaaplBacTCs aMHHOH

b. Opranmsm Ha H300pakeHUN A UMEET IUIaBaTeIbHEIHN ITy3bIPh

c. Opranmsm Ha m300paxxeHnH [ 00magaeT XpAIIEBEIM CKEJICTOM

d. XuBoTHOe, n300pakeHHOe Ha pucyHKe E, 00uTamo B MEIOBOM HEepHOC

€. OpFaHI/BM, HpeﬂCTaBJ’IeHHHﬁ Ha pUCYHKE A, SABJIACTCSA BTOPUYHOBOHBIM

Ortser: [Y]

3. 3anummTe B OTBEJICHHOE TI0JIE PycCcKOe Ha3BaHUe TUITA, K KOTOPOMY IPHUHAJIEKAT BCE IIPE/ICTABICHHbIE OPTraHU3MBI.
Ortser: [t]

4. Kto 13 n300pa’keHHbIX OPTaHHU3MOB UMEET BHYTPEHHHUH KOCTHBIN ckeneT? OTBET 3alMIINTe B OTBEAECHHOE TI0JIE B BUIE
MOCJIE/IOBATENILHOCTH OyKB 0€3 3HAKOB NPEMHMHAHUS U IIPOOEIIOB, PETHCTP HE BasKEH.

Ortser: [p]
5.V xakux U3 NpencTaBIeHHBIX OPTraHU3MOB B OHTOT€HE3€e NMPHUCYTCTBYET InunHKa? OTBET 3aIHIINTE B OTBEACHHOE T0JIE B

BUAC ITOCIICA0BATCIIbHOCTH 6yKB 0¢e3 3HAaKOB MpeNrHaHus U HpOGeJ'IOB, PETUCTP HE BAXKCH.

Ortser: [r]

BoIOpaHHbIii 0TBET: [lepen Bamu m300pakeHNsT BBIMEPIINX M COBPEMEHHBIX JKHBOTHBIX. PACCMOTpPUTE PUCYHKH U BBITIOJH



MeToa OlleHKH

Tounoe coomsemcmaue

MeToa OlleHKH

Tounoe coomeemcmeue

MeToa OLleHKH

Tounoe coomsemcmaue

MeTo/a OLIeHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomsemcmaue

o e,
1. YcraHOBHUTE MOCIEIOBATEIBHOCTD MOSIBACHHS KJIACCOB, K KOTOPBIM OTHOCSITCS 3TH KHUBOTHBIC B 3B
HOJIe B BUJE TIOCJICJOBATENEHOCTH OYKB 0€3 3HAKOB MPEMUHAHUS U IPOOEIIOB, PErUCTP HE BaXKeH.

Otser: & JBTEBA

2. Beibepute BepHBIC yTBep)KACHHS (OTBET 3alIMIINTE B OTBEICHHOE II0JIE B BUIE ITOCIICIOBATEIHHOC
Mpo0OeTIOB, PETUCTP HE BaXKCH):

a. Y opraHusMa Ha pucyHke B B xoze sMOpHoreHesa 3akiapBaeTcss aMHHOH

b. Opranmsm Ha H300pakeHNH A UMEET IIaBaTeIbHEIHN ITy3BIph

c. Opranusm Ha n3o0paxeHnn I 061agaeT XpAIEBHIM CKEIETOM

d. XKuBoTHoe, n300pakeHHOe Ha pucyHke E, 00uTaio B MEIIOBOM HepHoe

e. Opranusm, peCTaBICHHBIM Ha PUCYHKE A, SBJISETCS BTOPUYHOBOJHBIM

Otser: & cde

3. 3anummTe B OTBEJCHHOE M0JIe pyccKOe Ha3BaHHMe THIIA, K KOTOPOMY IPHHAIIEKAT BCE TPEICTABT
Ortser: & XopnoBbie

4. K10 13 n300pa’keHHBIX OPraHU3MOB UMEET BHYTPEHHHI KOCTHBIN ckeneT? OTBET 3alMIINTE B OTBE
NpEeNUHAHKSA U TPOOEIIOB, PETUCTP HE BAXKEH.

Otser: 4 ABE

5.V xakux u3 PEACTABJIICHHBIX OPTaHU3MOB B OHTOI'CHE3€C MMPUCYTCTBYET murHKa? OTBET 3alUIINATe

MIpEeNUHAHNS U TPOOEIIOB, PETHCTP HE BaXKEH.

Otger: & pi |

"paBI/lJ'leble OTBETHI AJIsA: O

JI'BBEA

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

IIpaBuibHBIE OTBETHI JJIs: t
XopaoBsie

HpaBl/lﬂbele OTBETHI IJIsI: P

ABE

"paBMJlbllblC OTBEThI 1JIsfA: I

BBl
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BOIIPOC 8: 3ANIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOIO TEKCTA

Hepe,u BaMHu - I/1306pa)KeHI/IH Pa3JINYIHBIX JKUBOTHBIX (COOTHOHIeHI/ISI pa3MEpoOB HE CO6J'IIOZ[GHLI). Ol'[pe}IeJ'II/ITe, K KaKUM
KJIacCaM OTHOCSITCS 3TH KUBOTHBIE. 3aIIUIIINTE PYCCKHE HA3BAHME DTHUX KJIACCOB B OTBCACHHBIC IMOJIA PSAOOM C
COOTBETCTBYIOIIIMUMU HOMEpAMU.

g

“:\, c _v—"\\-'-.r, -

MW o

1. [u]
2.1
3.1yl
_14. [r]
5. [w]

Bri0paHHblii 0TBeT: [epen BaMu - M300paXkeHUs pa3IMuHBIX )KUBOTHBIX (COOTHOLICHHS pa3MepoB He cobutoensl). Ompe,
3anuimure pyccKue Ha3BaHHMe STHX KJIACCOB B OTBEACHHBIE OIS PSIIOM C COOTBETCTBYIOIIMMHU HOME
) T
~

R

A .
1.9 IMaykoo0Opa3HbIe
2. 9 Muexonuraromue
3. @ 3emuoBoanbIe
4.9 XpsineBbie poIObI
5. © Hacexombie

Me'rou OLICHKH "paBMJlbllble OTBETHI JIsl: U



Cosenadernue wabnona [TIm]aykoo6pazubie( )?()?()?()?2()?2()?2()?()?()?

Cosenadernue wabnona [Aa]paxuuasi( )?2()?()?2()?2()?2()?2()?2()?()?
MeTo/1 OLleHKH [IpaBU/ILHBIE OTBETHI JJIst: t

Tounoe coomsemcmeue MIleKOIHUTAOIIHE

MeTox OleHKH IIpaBuabHbIE OTBETHI IJI51: Y

Cognaoenue wabiona [33]emuoBomasre( )?( )?()?()?()?2()?2()?2()?()?
Cognaoenue wabiona [Aalmduoun( )?()?()?2()?2()?2()?2()?2()?()?
MeTox OleHKH [paBuabHbBIE OTBETHI AJIs: I

Coenadenue wabnona [Xx]psmersie puiobi( )?()?()?2()?2()?2()?2()?2()?2()?
Coenadenue wabnona [Xx]psmersie( )?()?()?()?2()?2()?()?2()?2()?
MeTo/1 OLleHKH IIpaBujibHbIE OTBETHI JAJISI: W

Cosnaoenue wabaona [Pplakoo6pazusie( )?()?()?()?2()?2()?2()?2()?()?
Cosnaoenue wabiona [Be]bicmne pakoodpazusie( )?( )?()?()?()?2()?()?()?()?
Cognaoenue wabiona [Mwm]anakoctpaxu( )?()?()?()?2()?2()?2()?()?()?

4
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BONIPOC 9: 3CCE

Ilepex Bamu TeKkcT, cogeps:KalMi NATh 0MOI0rH4ecKUX OlIU00K. BHUMATE/BLHO POYTHTE €ro,
HaliAuTe OIIMOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAI0TCSl, BIUCAB OTBET B OTBeJIEHHOE MOJIe.
Buumanue! Ucnpasenenue hpazvt uckniouumensno ompuyanuem (Mod}cem — He MOdCem, UMEen — He
umeem u m.n.) ne 3acuumsigaemcsa. Heooxooumo cghopmynuposeams ymeepoumenvrnoe npeonorcenue.

Cykueccust — HOCJIeI0BaTeIbHAs CMEHA OMOLICHO30B, IPOUCXOSIIAs B OJHOM M TOM K€ OuoTome moj
BIIMSIHUEM TIPUPOJHBIX (aKTOPOB WIIM I0JI BO3JICHCTBHEM dYelloBeKa. [IpUYWHBI, BBI3BIBAIONIME CYKIIECCHU
JensITCs Ha JBE TPYMIbL HEpBUYHBIC, KOrJa NMPUYMHOM CMEHBI SIBJISIIOTCS M3MEHEHHs, BO3HUKAIOLIME B
pe3yibTaTe AEATENIbHOCTH CaMOro COOOMIECTBA; W BTOPUYHBIC, NPOMCXOAALIME B Pe3yJbTaTe BHEIIHUX
Bo3ercTBrid. [IpuMepoM NepBUYHON CYKIIECCUU MOYKET CITy>KUTh CMEHA PACTHUTEIBHOrO COOOIIECTBa TIOCIIE
nokapa.

dopMupoBaHHE NEPBUYHBIX (PUTOLIEHO30B, HANpPUMEp, B TACKHOW 30HE OOBIYHO HAYMHACTCA C
JUIIANHUKOB; BCJENl 32 HUMH B COOOIIECTBO BKIFOUAIOTCS CTEIIOIINECS, a 3aTeM KYCTapHHKOBbIE ()OPMEI U
mxu. [lo3zaHee (GOPMHPYIOTCSI ONBIIAHUKH W OEpe3HSKH, OJHOBPEMEHHO C HUMH MOSBISIOTCS XBOWHBIE
MOPOJIbI, COCTABIISIIOIINE OCHOBY 3aBEPILAIOIIEIO COOOIIECTBA B BU/IE CMEIIAHHOTO Jieca, (POPMHUPYIOIIETocs
mpumepHo depe3 100-120 mer mocne Havana CykieccHd. B THIIMYHOM ciiydae IO XOXy TaKOW CyKIECCHU

% BO3pAcCTaeT JI0JIsI CBETOIIOOMBBIX PACTCHHUIA.

KoHeuHbIM pe3ynbTaToM CyKHecCMH OyIeT COCTOSHHE 3KOCHUCTEMBI, HA3bIBAEMOE KIMMAaKCHBIM.
KnumakcHele  cooOmiecTBa  XapakTepU3YIOTCS YCTOWYMBBIM — JTMHAMUYECKHM PAaBHOBECHEM  MEXAY
OMOTHYECKMMH KOMITOHEHTAaMH U COINPOTHBJICHHEM cpelnbl. Bmecte ¢ TeM, BO3HHKIIAs B pe3yjbTare
BTOPUYHON CYKIIECCHMM KIMMAaKCHas CHCTEMa MOXXET CYIIECTBEHHO OTJIMYAThCS OT IEPBUYHOM, eciu
W3MEHWINCh HEKOTOPBIE XapaKTEPUCTUKHU JaHmmadTa WM KIUMaTH4YecKue ycioBus. B memom cykueccun
MIPOUCXOMST ITyTEM COXPAaHEHHS BCEX MHOHEPHBIX BUIOB C BKIIFOUEHHUEM HOBBIX.

bosiee TOro, B pesyiabrare MHOIOOOpPa3HOI'O AHTPOIIOTEHHOI'O BO3JEHCTBHUS BO3HUKAIOT HAapYIIEHHBIE
MectooOuTanus. Takue MecTooOuTaHKs OOBIYHBI B CENICHUAX M BJIOJb 10Opor. MX XapakTepHoW 4epToil yacTo
SIBIISIETCSI TIOBBILIEHHOE COZIEPKaHME a30Ta, TaK Kak OHU OOraThl PacTHTENbHBIMU OcTaTKamu. M3-3a 3Toro B
JAHHBIX MECTOOOUTAHUIX CHIKAETCS YMCIEHHOCTh COPHBIX PACTEHHH, HAIPUMEDP KPANHBHI IBYAOMHOM.

Hauuetit 1) [IppMepoM BTOPUYHON CYKIIECCHH MOYKET CITY’)KUTh CMEHA PAaCTHTEILHOTO COOOIIEeCTBA IMOCIIE
OTBET: Mo’kapa, a IpUMEPOM BTOPHUYHON CYKIIECCUU MOXET CIYKUTh BOSHUKHOBEHHE OHOIIEHO3a Ha



3aCTBIBILIEH BYJIKAHUYECKOU JIaBe.

2) ®opMupOBaHHUE TIEPBUYHBIX (DUTOIICHO30B, HAIPUMEP, B TACKHOMN 30HE OOBIYHO HAYNHAETCS C
JUIIaHHUKOB; BCJIE]] 32 HUIMH B COOOIIECTBO BKITIOYAIOTCS MXH, TOTOM CTEIOIINECS PACTCHHS, a
3aTeM KYCTapHHUKOBBIE (JOPMBI.

3) Io3aHee GOPMHUPYIOTCS ONBIIAHUKHA ¥ OEPE3HAKH; [TOCIIC HUX TOSBIISIOTCS XBOHHBIE TIOPOIHI,
COCTaBJISIONINE OCHOBY 3aBEPIIAIOIIEr0 COO0IIecTBa B BUE XBOWHOTO Jieca, (hopMUPYIOIIETocs
npumepHo yepe3 100-120 net mocne Havyaga CyKIECCHH.

4) B TUIIMYHOM CJIy4ae Mo X0y TaKOH CYKIIECCHU BO3PACTACT J0JIsl TCHETFOOMBBIX PACTCHHUI.

5) 3-3a 3TOT0 B TaHHBIX MECTOOOMTAHHUSX ITOBBIIIACTCS YHCIEHHOCTh COPHBIX PACTEHUH,
HaImpuMep KparuBbl JBYIOMHOM, TaK KaK BBICOKOE COJIEp>KaHUE a30Ta B IIOYBE MOBBIIIAET €€
IJI0JIOPOTHOCTb.

Bepnsrii [OtcyrerByer]
OTBET

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

B oaumnom 3a0anuu 6am HeoOXOOUMO NPOAHATUIUPOBAMb (DpacMeHm MmMeKCmd, HNOCEAUEHHbII
Memoouxe uUccie008aHutl, U Ha OCHOBAHUU CEOUX 3HAHUN U UHDOpMayuu u3 mexcma 6blNOJIHUMD
3a0aHusl.

Meron monumepasHoi nennoi peakuuu (IILIP) B HacTosimiee Bpems IMMPOKO NMPUMEHSETCS B
ouonornu u memunmue. Kmaccuyeckast 1P mo3BonsieT momy4yuTh OONBIIOE KOJHMYECTBO KOIHUH
uHTepecyromieir Hac nocnenoBarenbHocTd JJHK. CrenuduyHocTs naHHONW peakiuu 00ecreurnBarOT
HEeOOJIbIINE TOCTIEeIOBATEIBHOCTH HYKJICOTUAOB - mpaiiMepbl. Mx mopbuparoT Kk 000MM KOHIIAM
ammnduuupyemoro yuyactka JJHK takum o6Gpasom, 4ToObl MOCIEI0BATENBHOCTh TaK HA3bIBAEMOIO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA MOCIEAOBATEILHOCTH HA 5°-KOHIIE LIETH, TOrAa KaKk OOpaTHBIN
npaiiMep 0OpaTHO KOMIUIEMEHTapeH IocienoBarelbHOCTH Ha e€ 3’-koHue. Hampumep, ecnu
uHTepecyrommii Hac ydactok JIHK 3akanumBaercs mocnenoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHBIN mpaiiMep OymeT WMeTh mocienoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxomumyro mnocienoBatenbHocTh JHK cmecs ans [P peakuum HarpeBaroT 10
OIIPEAEIIEHHOW TEMIIEPATYPHI - TEMIIEPATYphl OT)KUTA MPAaNiMEPOB. JTa TEMIIEpATypa PacCUUTHIBACTCS
nyreM npubaBlieHHs K TeMmIepaType IUIaBlIeHHs (TeMieparypa, OpH KOTOPOH IMPOUCXOIUT
pa3beIMHEHUE [JBYXIENOYeyHOH Moiekynasl mpaiimepa) 4°C  rpaaycos. JHK-nmommumepasa,
OCYILECTBISIONIAas peIIKalnio uHTepecymomero Hac yyactka JIHK, ucnone3yer npaiiMep B kauecTBe

{3atpaBku mns Hauama cumTesa. B pesysnbTaTe NaHHON pPeaKIMM MOTydYaeTcs KOIHS HEOOXOIHMOI
nocnenoBarenbHoct JTHK.

Jlist Toro, 4ToObl pazauuuTh nociegaoBatensHocTd JJHK, MOXXKHO HCnonbp30BaTh pecTpUKTa3bl —
(epMeHTbI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeesIEHHbIE OCIeI0BaTENbHOCTH HYKICOTHIOB
B JIHK (Tak Ha3piBaeMble caiiTel pectpukuun). Hampumep, pectpukraza Pfull, y kotopoii caiir
pectpukiu HeceT mocienoBatenbHocTh 5 -GCATC|G-3", npu peakidu ¢ TOCIeI0BATEIIbHOCTHIO

JIHK oOymer paspesath ee Ha jaBa (parMeHTa, COAEpsKallde Ha KOHIAX IOCIEI0BATEILHOCTH 5 -
GCATC-3 u5-G-3.

1.B mpemiokeHHOH TOCIIENOBAaTEIFHOCTH HYKJICOTHIOB 3aKOIMPOBaH IeNTHX IuHOH 19
AMUHOKHCIIOTHBIX OCTaTkoB. Bam HeoOxoauMo momoOpare mpaidMepsl Ui aMIUIM(UKAIAN
HYKJICOTUJHON TIOCIIEeIOBATEIEHOCTH, KOAMPYIOMICH MaHHBIN TENTHA, HAaYWHas CO CTapT-KOJOHA
(ATG), u conepxamieit cron-konoH (TGA, TAG, TAA). Ilomuute, 4To MpaitMepsl JODKHBI OBITH
cienu(UIHBI U 00JIaAaTh MPUMEPHO OJMHAKOBOM TeMIIepaTypo IutaBieHus (paznudaust He Oonee 2-4
°C). Temmnepatypa TuiaBieHusi paccuuthiBaercs mo popmyne: 2(A+T) + 4(G+C), rue OykBBI - 3TO
KOJIMYECTBO HYKJICOTHUAOB KAXIOro THIa. PasMep Kaxmoro mpaiiMepa IODKEH COCTaBIATH 15
HYKJICOTUIOB. 3alMIIUTE B OTBEJCHHOE IOJIE MOJIyuYeHHBbIE MpaiiMepsl B HalpaBleHHH OT 5’- K 3’-



KOHIly B BH/I€ MOCJIeI0BATEJIbHOCTH 3arJIaBHbIX JAaTHHCKUX OYKB 0e3 mpo0esioB (B TOM 4YHCJIe
KOHIIEBBIX) U YKOKUTE TEMIEPATYpPy UX IUIABJICHUS.

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATACTTCG
ACTATAAGACTAGAGTAAATA-3’

OTger:

[Tpsimoit mpaiimep: [X]

OOparHsblit mpaiimep: [Y]

TemnepaTypa miaBaeHus npamoro npaiimepa: [2]°C

Temneparypa naasnenus ooparaoro npaiimepa: [K]°C

2. Tlonyuennbii B mpeaplaymeld yactu 3amanus [P mpomykT BcTpamBaeTrcs B IUTa3MUIY ISt
CUHTE3upOBaHusl Oenka B Oakrepusix. BaM naHbl mociieoBaTeabHOCTU (CalThl PECTPUKLUM), IO
KOTOPBIM JIBE PECTPHUKTa3bl (IHIOHYKJea3bl pecTpukiuu) crneunduuno paspesaror JHK. B orsere
VKaXHUTe pa3Mep (parMeHTOB, KOTOPbIE IIOJIy4aTcs B pe3yabTaTe PEAKIUH PECTPUKIIUH,
MPOM3BEACHHON OSTUMHU pECTpUKTa3aMH ISl IUIA3MUJBI, COJEpKallel BCTaBKYy B IPaBUIBHOM
OpPUEHTAIINH 1ICTIH.

Hindlll 5" - AJAGCCT - 3°

Scrl 5" - GCTTGAG|CTTT - 3

4500 n.H.

MeCTO BCTaBKU

4500 n.H.

@ npomoTop

OTBeT 3anuIINTE B OTBEJEHHOE M0Jie B BHAE MOCJAeA0BATEIbHOCTH YUCEJ, PACOJOKCHHBIX IO
BO3paCTaHUuIO U PasaeJeHHbIX OAUHOYHBIMH npoﬁenaMn.

Otser: [m]

BoiOpanHblii 0TBeT:

B oannom 3a0anuu 6am Heobxooumo npoanaiuzuposams gpazmeHm mekcma, noce
3HaHUU u uHgopmayuu us
Merton nonumepasHoit nienHoi peakuuu (I1L[P) B HacTosee BpeMsi MIUPOKO IT
MO3BOJISIET TOJIYYHTHh OOJBIIOE KOJUYECTBO KOMHN HHTEPECYIONMEH Hac TMOCIIE;
o0ecreynBarOT HEOOJbIINE MOCIEI0BATEILHOCTH HYKJICOTUIOB - MpaiiMepbl. Mx 1
JHK takum oOpa3zoM, 4T0OBI TOCIEOBATEIHFHOCTh TaK HA3IBAEMOTO MPSIMOTO TIpa
LIENH, TOT/1a Kak oOpaTHBIN mpaiiMep oOpaTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIbHO
yuactok JIHK 3akanumBaercs mocnemoBaTenbHOcThi0 5 -AAGCTA-3, 1o 00p:
TAGCTT-3". YroObl mpaiiMepbl MOIJIH Yy3HATh HEOOXOAMMYIO IOCIEIOBATEINb
ONPENIETICHHON TeMIEpaTypsl - TEMIIEPAaTypbl OTKUIa MpPalMepoB. JTa TEMIEpar
IUIaBJIEHUS (TEMIIEpaTypa, IpHU KOTOPOH MPOUCXOAUT pa3beAUHEHNE ABYXIEIOUEHH:
OCYILIECTBISIIONIAsT PEeIIMKanuio uHTepecyromero Hac ydactka JIHK, ucrnonb3yer
pe3yJbTare JaHHON peakLUy MOIydaeTcs KOMus He0OX0MMOi 1oce10BaTeIbHOCT]
Hnst Toro, utoObl paznuuuth mocieaoBarenbHoctd JIHK, MoxHO ucmon
pas3pe3aroT CTPOro omnpeseseHHble nocueaoBaTebHoCcTH Hykineotu 0B B JIHK (Tak
Pfull, y kotopoii caiiT pecTpukiu HeceT mocieaoarenbHocTh 5 -GCATC | G-3,



MeTo OIleHKH

Cooeporcum

MeTo OLleHKH

Coodeporcum

MeTo OLleHKH

Tounoe coomeemcmaue

MeToa OLIeHKH

Tounoe coomeemcmeue

ce Ha JBa (pparMeHTa, CoJAcpIKaIlie Ha KOHIAxX mociaeaoBareiabHocT 5 -GCATC-3

1. B mpemioKeHHOHW MOCIIe0BATEIFHOCTH HYKJICOTHUAOB 3aKOIUPOBAH TENTU ]I
noxoopaTh mpaiMepsl I aMITUGUKAIUKA HYKJICOTHIHOM IMMOCIIeI0BATEIbHOCTH,
(ATG), u comepxameit crom-komon (TGA, TAG, TAA). [lomHHTe, YTO Mpaim
OJIMHAKOBOHM TeMIeparypoil riasneHus (pazmuums He Oomnee 2-4 °C). Temmepat
4(G+C), rme OYKBBI - 3TO KOJHYECTBO HYKICOTHIOB KaXJ0ro Tuma. Pasmep k
3anumuTe B OTBEACHHOE IOJIE TMOJIyYEHHBIC MpaiiMepbl B HAMpaBlIEHUU OT 5’-
JIATMHCKHUX OYKB 0e3 npo0esioB (B TOM YHCJIe KOHIEBBIX) U YKOKUTE TEMIIEPATYP

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATA
ACTATAAGACTAGAGTAAATA-3’

OrtBert:

[Tpsmoit paiimep: ‘@ ATGTACATAAGCAGA

O6parnsriii npaiimep: @ TTACTCTAGTCTTAT

TemnepaTypa nnasineHus npamoro npaiimepa: & 40°C

Temneparypa niuasiaeHus obpartHoro mnpaiimepa: © 38°C

2. [lomyuensslit B npenpiayniei yactu 3aaanus [P npoaykt BcTpanBaeTcs B mia:
[IOCJIEZI0BATENBHOCTU (CAThl PECTPUKIMU), 110 KOTOPBIM JIBE PECTPUKTA3bI (IHJC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOpBIE MOJy4yaTcs B pe3yjbTaTe pPeakiHl
TUTa3MHUJIBI, COZIEPIKAIIeH BCTABKY B IPABMIIBHOM OpUEHTALINH IIETIH.

Hindll1 5" - AJAGCCT - 3

Scrl 5 - GCTTGAG|CTTT - 3

MecCTO BCTaBKH

Scrl
4000 0

4500 n.H.

Scrl
2225 @& npomoTop

OTBer 3anmMIIMTE B OTBEJCHHOE II0JIe B BHAE IOCIAEI0BATEIbHOCTH YHCEJ
OJIMHOYHBIMH NPOGeIaMH.
Orser: @ 17 500 1792 2268

nl)ilBH.'thhlt‘ OTBETHI AJIsl: X

ATGTACATAAGCAGA

npﬂlill.lblll)lt‘ OTBETHI 1JIAA: Y

TTACTCTAGTCTTAT

np&llill.lblll)lt‘ OTBETHI JIsA: Z

40

[IpaBuabHBIEe OTBETHI 1JIs: K

38



MeToa oleHKH n])aBllJbele OTBETHI JAJIfA: M

Tounoe coomeemcmeue 517 1775 2268

4
u3 5 0ajl10oB

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakne nzmenenus MOI'YT BOBHUKHYTH B HOJIy‘lCHHOﬁ B IPpEABIAYIIEM 3aTaHUN
nociaenosareabHocT JJHK 1 kakoBbI NPUYMHBI NOSIBJIEHUS TAKUX U3MeHeHuii? Jlaiite
KPaTKHil 0TBeT.

Hamnstii 1) Jlannas nocnenosatensHocTh JJHK MokeT BoOOIIIE MepecTaTh KOIUPOBATh OEIIOK, KOTOPHIH OHA

OTBCT: KoaupoBaia panee, eciu B €€ coctase 0oxpiie HeT CTAPT-komonoB: n3-3a BetpaBuBanms nenu co CTOII-
KoJ0HOM, Takast [JHK He cMokeT KoIupoBaTh HUYETO MOCIIE HETO.

2) MoseT U3MEHHUTHCS CTPYKTypa OelKa n3-3a CABUIa PAMKH CUUTHIBAHMUS, KOTOPAst MOXKET MPOU30HTH B
EB pe3ynbTaTe BCTaBKH.

3) Takas JHK, noaBeprayBIINCH H3MEHEHHUIO CTPOCHHS, MOXKET U HE U3MCHHUTH OEJIOK, KOTOPBIN OHA
KOZUpYeT.

Bepnblii [O1cyrcTByer]
OTBET

2
u3 5 6ajioB

BOIIPOC 12: 3ANPOC MHOTOKPATHOI'O BBOJA MMPONYIMEHHOI'O TEKCTA

Buumamenvno npouumatime npedioxcennvle Qpacmenmsl MeKcma u paccCmMompume pucyHKil, 3amem nepexooume K
6bINOJIHEHUIO 3A0AHUI.
BAKHO! B nanHoM 3aaHuy 0003HAYEHHS T€HOB AaHbI 3aIrJaBHBIMU OYKBaMH 1 KYPCHBOM, a UX 0eJIKOBBIX
NMPOAYKTOB — NPSIMbIM IIpHpTOM.
®parment 1. [lapasutnueckre pacTeHus: — HIKOJIOTUYECKas TPYIINa OPraHUu3MOB, TPUCIIOCOOUBIIUXCS
oJIryuaTb HeO6XOI[I/IMBIe HCOPraHNYCCKUC MW OPraHUYCCKHC BCHICCTBA OT CBOUX XO35€B - APYTHUX
pactenuii win rpu0oB. Mukonapasutusm (T.e. MapasuTU3M Ha rpudax) MIMPOKO PaCHpPOCTPaHEH Yy
FaMeTO(I)I/ITOB MHOTHUX CITOPOBBIX paCTeHI/Iﬁ, HO HCPEAKO BCTPEUACTCA U CpCAU IBETKOBLIX. C )Iperﬁ
CTOPOHBI MapasuThbl BBICHINX paCTCHI/IfI HU3BCCTHBI TOJIBKO Cp€au CCMCHHBIX. Hpouecc IIOIJIOIIICHUSA
MUTATCIIBHBIX BCHICCTB Y MHOT'UX MAPAZUTUUCCKUX NBETKOBBIX OCYHICCTBIIACTCA TP IIOMOIIN 0coboro
oprana - raycropuu. [IpyueM y MuKoIapasuToB raycropuu He (GOpMHUPYIOTCS, & Yy €IUHCTBEHHOI'O
HpEICTaBUTENs TAPa3UTHIECKIX XBOWHBIX - Parasitaxus usta - obpasyercs crierin)uueckuii KOHTAKT C
ijaXGH}IaMI/I XO03sH1Ha, KOTOpBIﬁ OZHO3HAYHO Ha3BaTh FaYCTOpI/ICﬁ HEJIIb34.
I[JBI YCHCMHOﬁ peam3ali XKU3HCHHOI'O HHKJIA MAPaASUTUYCCKHUM PACTCHHUAM HCO6XOI[I/IMO HalTH
CBOETO XO03sIMHA M YCTaHOBUTH C HUM KOHTAakT. Ha pucynke 1 mokaszan npopoctok mosuiuku (Cuscuta
Sp.), paCTy'H_II/Iﬁ B HAIIpaBJICHUU CBOCTO0 MOTCHUHHUAJIBHOI'O XO35MHA, OPUCHTUPOM IJId 4Y€TO SABJIAIOTCA
BBIZICJISIEMBIE XO3SMHOM BerecTBa - TepreHbl (A-B). byksoit I' o003HaueHO npyroe «xo3sHUCKOe»
COCAUHCHUC — CTPUTOJIAKTOH. BCIJ_IGCTBa U3 3TOM TPpYIIIIbI OOBIYHO OTBEYAIOT 34 MpoHecCul pocCTa
paCTCHUA-X034dHMHa U CbOpMPIpOBaHI/Ie HM MHUKOPUS3BGI. O)IHaKO CTPUTOJIAKTOHBI XO35IMHA CJIy>KaT
CTUMYJIOM Ui OpOpaCTaHUus CEMAH IMApasuTHYCCKOI'O IBCTKOBOTO PACTCHUSA 3apa3suxu (OrObanChe
Sp.). BaxHO OTMETHTH, YTO CTEIICHb CIEIM(PUIHOCTH B OTHOIICHUHU X035I€B Y PA3HBIX BHIOB PACTCHUII-
napa3uToB HCOJAWHAKOBA, HAIIPUMCP, MOBUIIMKA OTIIMYACTCA MIHUPOKHM KPYIrOM XO34CB, TOrla Kak
Mukomapasutr moasenbHuk  (Monotropa hypopitys, cem. BepeckoBbie) mpuypodeH K rpubam-
CUMOHMOHTAM €JIH.
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Pucynok 1. [Ipopactanue ceMsiH U YCTaHOBIICHUE [IEPBUYHOTO KOHTAKTA ¢ X031UHOM {3} y MOBHIMKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YCHBI BBIJICISCMbIC XO35MHOM BEIIECTBA, KOTOPHIC apa3uT
UCTIONIB3YEeT B Ka4eCTBe CUTHaNA. A - B-¢demnanapen, b - B-mupuen, B - a-nunen, ' — ctpuronakToH.
[losicHeHus - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OpauH U3 BaXXHEUIINX ATAMOB B )KU3HU PaCTEHUS-TIApa3uTa - 00pa3oBaHNE KOHTAKTA C XO3SIUHOM.
PaccmoTpuM, Kak 3TO MPOUCXOIUT, HA IIPUMEPE TMOBIIIMKH U €€ BO3MOYKHOTO X035MHA — KPAITUBBI.
CHayana napasuT 3aKpy4HBaeTCst BOKPYT CTeOsl X03siMHA. 3aTeM HaunHaeTcs (hOpMHUpOBaHHE
raycTOpuH, YTO HHAYLIUPYETCS CBETOM CHHETO U JIaIbHEr0 KpacHoro criektpa. Ha nmepBom starme
oOpa3zyercs aAre3uBHbINA AUCK (PUCYHOK 2, A), CIy>KaIluii JIsl IPUKPEIUICHUS Mapa3uTa K X0341HY.
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 MeTuiTpanchepassl (PMES) u
apabuHoranakraHoBbie Oenku (AGPS). Cnennansabie AGPS (attAGPS) CHHTE3HPYIOTCS XO3IHHOM,
aKTUBAIMS WX SKCIPECCHH WHAYIHPYETCs mapa3utoM. Ha crnemyromem atamne «rudbu» pacTyr,
pa3aBuras KIETKH X035HMHa B TIOMCKAX MPOBOMAAIIEH CUCTEMBI, TayCTOPHUS TPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BBIICICHUE TTAPA3UTOM CIIeU(PUIECKUX PepMEHTOB, MOIUDUITPYIOIITUX
KJIETOYHBIC CTEHKH XO35IMHA, HAIIPUMEP, KCHIOTTTIOKAH-9HI0TPAHCTIIIOKO3MIa3bl/ ruapoassr (XTH).
Ha pucynke 2 (C) mpeacTaBiieH CIeIYIOIIHA Tall, U MOKa3aHa YKCIPECCUS TCHOB, CBS3aHHBIX C

Qg pepeHIIMPOBKON MPOBOISIINX IEMEHTOB KCHIIEMBbI U (PJ103MBI (HOPMUPYIOIIEHCS TayCTOPUH.
[TonckoBbIe «TH(BI», BCTYNas B KOHTAKT C TPOBOJISIICH CHCTEMON X03IWHA, HAYWHAIOT MPEBPAIIATHCS
B KJIETKU MPOBOSINNX TKaHel mapa3uta. Kinerku raycropuu skcnpeccupyroT 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 CLE4L, mpuBoaut k Havay skcripeccuu BES1, nnmynmpyromniero
(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 repopanuu, 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 KICTOYHBIX 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. IlpounTaiite pparMeHT 1 ¥ BLIOEPUTE BePHbIE YTBEPKICHHUS.

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 PACTEHHUI MAPA3UTUPYIOT Ha rpudax

d. ITapazuTHueckue pacTeHUsI BCTPEYAOTCSA CPEAH TOJIOCEMEHHBIX

Ortser: [K]

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

a. Cpety CUTHAJIBHBIX MOJICKYJT, HCTIOJIb3YEMbIX NApasUTHYSCKUMH PACTCHHUAMH, IPUCYTCTBYIOT UKINYECKHE COSTUHCHHUS
b. CTpHTroNnakTOHBI IMEIOT OTPaHUYCHHBIH paiyC PacpOCTPaHEHUS, IIOITOMY CEMEHA 3apa3uXH IMPOPACTAIOT TOIBKO HPH
OUYEeHb TECHOM KOHTAaKTE C KOPHEM XO3sIMHA

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

d. CemeHa napa3uTHUECKHX PACTEHHUI TPOPACTAIOT TOJIBKO MIPU HAIMYUHU HETMIOCPEICTBEHHOTO KOHTAKTa C TKAaHSIMHU
X03suHa

Ortser: [mM]

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

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

b. Kitetku, npeBpamaroniyecs: B HOUCKOBBIE I'H]bI, 00pa3yoTcs U3 NapeHXUMBI

c. [IpoHNKHOBEHHIO TayCTOPUH CIIOCOOCTBYET pa3MsATdeHUe KIETOYHBIX CTCHOK XO35MHA 110]1 IeiicTBHEM (epMEHTOB,
BbIpa0daThIBAEMbIX KJIIETKAMHU CaMOT'0 X03MHA IPH UX CTUMYJINPOBAHUH apasuToOM

d. Axre3un mapasura criocoOCTBYIOT KaK XHMHUYECKHE, TaK U (PH3HUECKUe (aKTOPHI

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 npusBogut k curresy 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¢depeHINpPOBKH NPOBOISIINX KCHIIEMBI, YPOBEeHb 3kcnpeccuu TED7 nossimraercst

Ortser: [p]



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

a. ®epMmenTsl, Takue Kak X TH, crocoOCTBYIOT MepECTPOiiKe KICTOYHON CTEHKH XO0351WHA

b. Cuscuta - cTeb6ieBoit 06IUTaTHBIH 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 npouumaiime npednoscennuvle ppazmenmol meKCma u paccmompume PUcyHKU, 3amem
BAKHO! B nannom 3ajanum 0003HaYeHHsI TeHOB JaHbI 3arJIaBHBIMU OYyKBAaMHU U KYPCUBOM, a

®parment 1. [lapasutnueckue pacTeHHs — OKOJOTMYECKas TIpylma opral
HEOPTraHMYECKUE U OPTraHUYECKHE BEIIECTBA OT CBOMX XO35I€B - IPYI'HX PacTEHUH U
MIMPOKO PACHPOCTPAHEH y TaMETO(PHUTOB MHOTHX CIIOPOBBIX PACTCHHH, HO HEpen
Mapa3uThl BBHICIINX PACTEHUH M3BECTHBI TOJBKO Cpelu ceMeHHBIX. IIpomecc moric
[IBETKOBBIX OCYIIECTBIIIETCS MpPU IOMOIIM OCO0OTro opraHa - raycropuu. [lpuu
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 BBIACIEMbIE XO3MHOM BEIIECTBA - TePIEeHBI (A-E
— CTpUTOJIaKTOH. BemiecTBa u3 3TOW TIpynmbl OOBIYHO OTBEYAIOT 32 IPOLECCHI P
O/HaKoO CTPHUTOJAKTOHBI XO35IMHA CITY)KaT CTUMYJIOM ISl TIPOPACTaHUsl CEMSH Tap
Sp.). BaxxHO OTMETHTB, YTO CTENEHb CHCHU(PUIHOCTH B OTHOIICHUU XO35CB Yy a3l
MOBHJIMKA OTIMYACTCS IIMPOKUM KPYTOM XO035€B, TOTIa KaK MUKOTApa3uT MOIbENbE
rpubaM-cUMOUOHTaM EJIH.

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

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX 3TANoB B )KU3HU pPAaCTeHUsA-TIapa3uTa - 00pa3oBaHHe KOHTAKTa
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 MPOBOJISINEH CHCTEMBI, TayCTOPHSI POHUKAET BHYTPh (PHCYHOK
cenn(puIeckux GepMeHTOB, MOIUPUIIPYIONINX KIETOUHbIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynxke 2 (C) npeacTasiieH cIeIyrOIui 3Tal, U oKa3aHa SKCIPECCUS TEHOB, Cl
KCUJIeMBbI U (hJ103MBI PopMHUpYIOLIecs: TaycTopuu. [10MCKOBBIE «TU(BI», BCTYIIAS B 1
MPEeBpaIaThCs B KJISTKH MPOBOAAIINX TKaHeW napaszuta. KineTku raycTopun sKcrpe
aktuBupyetT WOX4 u noanepkuBaet dKkcrpeccuto GSK3, 9To cnocoOCTBYET COXpaH¢
B Heaud depeHrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHs 3kcrpeccuu CLE4L, pr
T PepeHITMPOBKY JIEMEHTOB KCHIIEMbI TIapa3uTa. ITOT MPOIIECC CIIOCOOCTBYET JK(
HJIEMEHTOB KCHJIEMBl. B KOHEYHOM HTOTe KJIETOYHAsI CTEHKA KJIETKU TU(bBI CUIIBHO Ui

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

--'ull' ’l‘

NSt (puaia

przAl

Hozmm /[

Pucynok 2. ®opmupoBanue rayctopur noBmwimkn. A. OOpazoBaHue ailre3WBHOTO Ik
MepecTpoiike KIeTouHbIX cTeHOK. C. DKcmpeccus reHoB, cBA3aHHas ¢ AuddepeHnna
MIPELIECTBEHHUK U 311 - 3pebli IPOBOAAIIUI 3JIeMEHT KcriieMbl. [losicHeHus - B Tel
AJIEMEHTa, a | - UHTHOUPOBAHHUE.

B kascoom uz npueedénnvix nudnce 3adanuii evioepume BCE npasunvnsle sapuanmot omeema. K
nocnedosamenvHocmu 0yKe é angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U npodenos (pecuc

1. IlpounTaiite pparMenT 1 u BoIGEpUTE BePHBIE YTBEPKIECHHUS.

a. J{ns HopManTbHOM JKM3HEeITeIbHOCTH BCEM PACTCHUSIM-TIapa3iuTaM HeO00X0AUMO TECHOE B3aHMO/IC
b. Bce mapasutiyeckue BETKOBBIC PACTCHUS 00pa3yrOT rayCTopuu

c. [aMeToUTEI HEKOTOPBIX MOXOBUIHBIX PACTEHHI apasHTHPYIOT HA rprbax

d. [TapasuTHdeckue pacTeHUs! BCTPEUAOTCS CPEH TOJIOCEMEHHBIX

Otser: @ d

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

a. Cpen CHTHAITBHBIX MOJIEKYJT, HCTIOIB3YEMBIX MTAapasHTHIECCKUMH PACTEHUSMH, TIPUCYTCTBYIOT IIHK.
b. CTpHUTOIaKTOHBI HMEIOT OTPAaHUYEHHBIN PaInyC PACTIPOCTPAHEHHSI, TIOITOMY CEMEHA 3aPa3UXH TIPC
c¢. CUrHaIIbHBIE TEPTIEHBI, HA KOTOPBIE PEArkPYIOT MapasyThI, BEIIEIAIOTCS B OCHOBHOM OpPTaHaMH ITof
d. CeMena napa3uTHYECKUX PACTEHUI POPACTAIOT TOJIBKO MPH HATMYUK HEITOCPEACTBEHHOTO KOHTAI
Orser: @ ab

3. ITpouuraiite ¢hparMeHT 2 U BLIGEPUTE BEPHbIE YTBEPIKACHMS:

a. B obecnieuenny puKpeTyIeHNsT y9acTBYIOT (hepMEHTHI, BBIpa0aThIBaeMble KICTKAMH aAT€3HOHHOTC
b. Knetkwn, npeBpararoniiecs B HOUCKOBBIE TH(BI, 00pa3yroTCs U3 MapeHXIMBI

c. [IpOHNKHOBEHHIO TayCTOPHH CIIOCOOCTBYET PasMATICHNE KIETOYHBIX CTEHOK XO35MHA MO ICHCTBI
CTUMYJIUPOBaHUU MAPa3UTOM

d. Anresun napasura ciocoOCTBYIOT KaK XUMHUYECKHE, TaK U PU3NIECKUE (PaKTOPHI

Otser: @ ab

4. Onupasichb Ha HH(OPMAaLHUIO, NPUBEJAEHHYIO BO pparMeHTe 2 M HAa PUCYHKe 2, BLIOepUTE mpat
NPOBOASIIINX TKAHEH Mmapa3ura:

a. Camxenne ypoBHs skciipeccunt GSK3 mpuBoauTt x cunte3y BES1

b. Korga camxkaetcs yposeHs sxcnpeccnn WOX4, HaunHaeTcs nporecc AnhepeHIINpOBKY IPOBOIS



MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmsue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Tounoe coomsemcmaue

¢. AGPs HakarmiMBarOTCs B KJICTOUHBIX CTEHKAX KaK MOBUIIUKH, TAK U KPATIUBBI
d. C nauanom audQepeHIMpOBKU MPOBOSIINX KCUIEMbI, ypoBeHb dKkcnpeccuu TED7 moBbimaercs
Orser: & bed

5. Mcnogib3yst HHOPMALUI0, IPUBEAEHHYIO B TEKCTOBBIX ()parMeHTaX U HA PHCYHKAX, a TAKIKe
a. ®epmenrtsl, Takue kak X TH, cnocoOCTBYIOT mepecTpoiike KIIeTOYHON CTEHKH X035 MHA

b. Cuscuta - cre6eBoii OGIHTaTHBIH MTApa3uT

c. TpaHCHOPT BOABI MEXKAY MAPa3UTOM U XO3SHHOM OCYIIECTBISETCS TOJIBKO 0 MEPTBBIM KIIETKAM,
d. JInmaiHuKY, pacTymue Ha KOPE AEPEBBEB, SBISIOTCS Tapa3UTaMu

Otser: @ abc

IIpaBuabHbIe 0TBETHI 1S K

acd

np‘dBlUll)lll)lC OTBETHI 1JIsi: In

abc

Hpamuu,m,lc OTBETHI AJIfA: N

ad

np‘dBllththt‘ OTBETHI IJIsI: P

abcd

npﬂBlUlbllblC OTBETHI JIfA: X

ab

0
u3 10 6ax10B

BOIIPOC 13: 3ANPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOTIO TEKCTA

VY cymuartbix rpuOoB (aCKOMHIIETOB) BCE CIIOPBI, 00Pa3yIOIIMECS B PE3yJIbTaTe Meii03a U3 OAHOU U TOM
e TUTIIIOUTHON KIIETKH, OCTAIOTCS B 00I11ei 000104Ke — cymKe. [Ipu 3TOM CTpoeHHe CyMOK Y pa3HbIX
ACKOMHUIIETOB pa3HoOe. Y HEKOTOPBIX BUIOB BCE CIIOPBI B CYMKE PACIIOIO0KEHBI B OJIHY JIMHUIO, B
CTPOrOM COOTBETCTBUH C MOPSIIKOM pacxoskaenust xpomatun (I-e u ll-e nenenue meitosa
OpPUEHTHPOBAHBI y 3TOro rpuda onrHakoBo). Kak OyayT BRIMISIET CYMKH, €CIM UCXOIHBIM TUILIOU

651 rereposuroroii f.f,? [peanonoxum, uro annens f; o6ecneunsaer Gpopmuposanue okpyrioit

cropsl, a amens f, — kybuueckoit. 3anonuure Tabnuiy. B oTBeTax Mcnonb3yiiTe caeayromume
0003HaueHHs: OKpyTIas cropa — R, kyomueckas criopa — S. DeHOTUTIBI pa3HBIX CIIOP HE pa3zeisiTe
npoOenamMu WM 3HaKaMu npenuHanus (mpumep: RS). B nociienem 3ajaHny 3anummTe BapuaHThI
PacHoI0oKeHHs KJIETOK B CyMKe, HE pa3/ienss uX MpoderaMu, a CaMi CyMKH OTAEIHTE JIPYT OT Apyra

OJMHOYHBIM HpO6CHOM.

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,




N300pa3uTte pacnoiiokeHne KIETOK B CYMKE, €CIIH

HW3BECTHO, YTO:

TPEThsI KJIETKA CIIpaBa OKpyTJiast

[9]

TPEThsI KJIETKA CIIpaBa
KyOudeckas

[r]

Brinuiminre Bce BO3MOXKHBIE BapHaHThl CYMOK, €CIM B OJHOM M3 XpomaTuj B
WCXOJIHON JUTUIOMTHOM KJIETKE MTPOU30IILIa MYyTaIIHs f,—f,

O]

Bb10OpaHHbIil 0TBET:

MeToa OleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeTox OlIeHKH

Tounoe coomeemcmaue

MeTox OLIeHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomsemcmeue

VY cymuathix rpu00oB (aCKOMHIIETOB) BCE CHIOPBI, 00Pa3yIOLIHECs B Pe3yJIbTaTe Mei
obmeit 06o0uke — cymKe. [Ipu 3TOM CTpoeHHEe CYMOK y pa3HBIX aCKOMHIIETOB pas]
B OJIHY JINHHUIO, B CTPOTOM COOTBETCTBHH C TIOPSAKOM pacxoxaeHus xpomatuy (I-e

oauHaKoBo). Kak OyayT BBITTISAETh CYMKH, €CIH UCXOAHBIN TUIITON]] OBLI reTepo3

dopMupoBaHKE OKPYIIIOi CHIOPEI, a amnens f, — kybudeckoii. 3anonauTe TA6IMILY. |
okpyrnas cnopa — R, kybudeckas cropa — S. @EHOTHITBI pa3HBIX CIIOP HE Pa3IeIisii
MOCTICTHEM 3aJIaHUH 3alUIINTE BAPUAHTHI PACIIOIOKEHUS KJIETOK B CyMKe, HE pa3]l
OJIMHOYHBIM MPOOEITIOM.

KomandecTBO KI€TOK B CYMKC

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

Cpenu HuX:

KOJIHNYCCTBO KIJIC

f.

KOJIHNYCCTBO KIJIC

f,

4qToO:

N300pa3ute pacnonoxkeHne KIETOK B CyMKE, €CJIM U3BECTHO,

TPEThs KJIETKA C

TPEThS KJIETKA C

BeinmumuTe Bce BO3MOXKHEIC BAapHUaHTBI CYMOK, €CJIM B OHHOﬁ U3 XpoMaTua B U
KJICTKEC IpOoU3oIIa MyTaluusa f1 — fz

np“lBllﬂhtht‘ OTBETbI

4

IIpaBUIbLHBIEC OTBETHI

1n
n

np“lBllﬂhtht‘ OTBETbI

n])‘dlilldll)lll)lc OTBETbI

I'lpzlmwu.m.le OTBETbI

SSRR

I'lpamm}.m,le OTBETbI

RRSS

JIs S

IS

IS

I

JIs S

s



MeTo OLleHKH

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

Tounoe coomsemcmsue

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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BOIIPOC 14:

9CCE

Hatime paszeepHymbili omeem. Ucnonb3ylime Ons1 omeema cneyuasbHO omeedeHHOoe rnore.
Bo3HrkHOBeHME GakTepuanbHbIX LWTaMMOB, 06nagatoWwmx yCTOMYMBOCTBIO K aHTMBUOTUKaM, B TOM
yucne n MynbTUPE3UCTEHTHOCTbIO, CTAHOBUTCA akTyanbHOW MpoGreMon COBPEMEHHOW HayKw.
OnnwnTe W3MEHEHNS, KOTOpbIE [OIMPKHbI MPOU3ONTU B OakTepuanbHOW KneTke, 4ToObl OHa
npuobpena yCTon4YnBOCTb K aHTMOMOTKKY. [NpeanoxuTe kKnaccugukaumoo Takmux MU3MeHeHUN.

HaHHblﬁ BaKTCpI/II/I MOT'YT Ha4aTb CUHTE3UPOBATh BEUICCTBA, KOTOPBHIC MO3BOJIAIOT IIPOMU3BOJAUTL BCIICCTBA,

OTBCT!

CBSI3BIBAIOIIME U YHUUTOXKAIOIINE MOJICKYJIbI aHTHOMOTHKA. Tak, OHU CMOTYT OOPOTHCSI TPOTHB AHTHOUOTHKA
BBIITyCKasl TAKHE BEIECTBA B OKPYKAIOIIYIO HX CPeNy.

Taxoke 6akTepuu MOTYT YIyUYIIUTh CTPOEHUE CBOEH 000IUKH I TOTO, YTOOBI aHTHOMOTHK HE MOT MONAaCTh
BHYTPb KJIETKH, ¥, COOTBETCBEHHO, HABPEAUTDH UM.

Bakrepun Takxe MOTYT YKPETIUTh CTPOCHHE CBOEH CIIOPHI, 9YTOOBI EpeXI1aTh BpeMs JCHCTBUSL
AHTUONOTHKOB, HAXOJSICh B HEAKTHBHOW CTa/INH.

CoO0TBETCBTEHHO, TaKHE U3MEHEHUsI MOT'YT JIEJIMTh HA J[Ba KJlacca - (U3HOJIOrHYecKre (CHHTE3 CHelaIbHBIX
BEILIECTB, KOTOPHIE TIOMOTYT OAaKTEPHsIM YHHUTOKUTH aHTUONOTHK) M MOpQoIornyeckre (M3MEHEHHUS B
CTpOEHMN OaKTEepHH, yBEINYHMBAIOIINE NX BBDKHBAEMOCTD).

V3MeHeHus T0JDKHBI 3aTPOHYTh T€HOM TaKOI'0 ITaMMa OaKTepHid, TOTOMY YTO PE3UCTEHTHOCTH JIOJDKHA
nepesiaBaThCsl Yepe3 MOTOMCTBO. BeposTHO, Takast pe3UCTEHTHOCTh K aHTUOMOTHKAM MOXET
MOJIYIHTHCS,01aro1apsi eCTECTBEHHOMY OTOYOpPY - BEDKHBATh B CPEie ¢ aHTHOMOTHKAMH MOTYT TOJIBKO
camble 3aIUIIEHHBIE OT HUX OAKTEPHH, H, COOTBETCTBEHHO, TOJIBKO OHHU JATyT IIOTOMCTBO, IIEPEIaB eMy



pesucreHTHOCTH. CO BpEMEHEM IPOLEHT TaKUX PE3UCTEHTHBIX OaKTepuil OyAeT pacTH.

Bo3MmoxHO, TakxkKe JaHHasi pe3UCTEHTHOCTh MOTJIa ObITh IPHOOPETEHHOM Oyarosaps mia3MuaaM - HernoyKam
JHK, xoTopble NO3BOJISIOT U3MEHSTh UX 'eHOM. braronapst UM, pe3uCTEHTHOCTh K aHTUOMOTHKAM MOXKET
pacmpoCTpaHUTHCA IO MOMYJISIIIMN, TEM CAMBIM, ITO3BOJISISI OOIBIIOMY KOJTHIECTBY OaKTEpHH BBDKUBATS.

Bepupnii  [OtcyrcTByeT]
OTBET

6
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BOIIPOC 15: 3CCE

HpeHCTaBJIeHHLIe n306pa>ReHm{ HIIJTIOCTPUPYIOT UCITOJIb30BAHUE PA3JINYHBIX METOA0B U

TEXHOJIOT Wil INpH UCCJICJOBAHUN I‘yﬁOK — HU3IIMX MHOTOKJIETOYHBIX JKUBOTHBIX. BhINoJiHUTE
3aJaHusd, 3alIMCaB OTBETHI B CIICHIUAJIBHO OTBEEHHOE OJIe.

I
""""

-4 X EmTaumweny
o ANF ,

1. YcTranoBuTe COOTBETCTBHE MEK1Y H300paskeHUSIMU, IPUOOPAMH M 3JIeMeHTAMHU MEeTOHK,

KOTOpPbI¢ HCIOJb30BAJINCH NIPH MOJYYeHHUH JAHHOI0 M300pakeHHs. 3aNHIINTE KAaKI0€
NoJIy4eHHOe COOTBEeTCTBHE B MoJie it oTBeTa B BUe X - Y - Z, rae X - OyKBeHHOe

o003HaYeHne n300pa:keHus, Y - HoMep npudopa (apadckasi nugpa), Z - HOMep MeTOANUKH
(pumckas nudpa). BHUMAHUE! Onun u3 npuGopoB M 01HA M3 METOAMK — JIMIIHHe!

[Tpubopsi:

OJIEMEHTHI METOIUK:

1. Kamepa s anextpodopesa |. 3aknrouenne oobekTa B mapaduH s MOJTydeHHE

cpesa




2. 3epkanbHas poToKamepa ¢ I1. Pa3nenenue cmecu MOJEKy
00BEKTHUBOM 711 MAKPOCHEMKHU

3. DJIEKTPOHHBI MUKPOCKOIT I1l. HambuteHre Ha MOBEPXHOCTh O0BEKTAa TOHKOTO
MOKPBITHUS U3 YIIIEPO/Ia WIH 30J10Ta

4. CBeTOBON MUKPOCKOIT IV. O6paboTka 00bekTa GIIyopeCceHTHBIM
KpacureneMm

V. Ucnonbs30BaHKue BOJIOHETIPOHUIIAEMOTO OOKca C
MPO3paYHON CTEHKOM

V1. Uzrorosnenue cpesa tonmuHon okoo 0,05 Mmxm

2.1. Knerku, mokazaHHble Ha pUCyHKaxX A U B, 00pa3yloT cTeHKM BHYTPEeHHHMX KaMep TeJia
skuBOTHOTO. [loJI0CTH 3THX KaMep coobuIaeTcs ¢ OKpYyKawuleil cpenoil. KakoBbl pyHKkumnu
ITHX KJIETOK? YKa’KuTe ABe caMble INIaBHbIe (DYHKIIUM 3THX KJICTOK.

2.2. Kak Ha3pIBaeTCsl KJIETKA, 0003HAYeHHAasi cTpekoii Ha pucyHke b? Boioepure
NPaBWJIbHBIN OTBET U3 YeThIPEX NMPeNJI0KeHHBIX U 3aNIINTE ero OyKBeHHOe 0003HAYeHHe.
A. CiepMaroronuii

B. MelimieyHoe BOJIOKHO

C. DnurenuanpHas KIeTKa

D. Oonur

3. Ha ogHOM U3 npeacTaBjieHHbIX N300paKeHN i BbISIBJIEHBI IyYKH MUKPO(QUIAMEHTOB.
OnumuTe NPUHINIL, KOTOPbIH JIEKUT B OCHOBE TEXHOJIOTHH, N03BOJISIONIEH C BHICOKOM
TOYHOCTHIO BHISIBUTH B KJIeTKe KaKHe-JIu00 KOHKPeTHbIe CTPYKTYPbI, KAK ITO C/1€J1aH0 B
AAHHOM cJIyvae.

Harmeii 1. A-3-1ll

OTBCT!

B-4-1I
B-3-VI
r-2-v
I-4-1V

2.1. Knetka A - ¢punprparus, norpedieHne NUTaTeIbHBIX BEIIECTB U3 OKpYy:Katomiel cpesl. Kietka B -
JKeNe3UCTad, BBIIEIAET (PePMEHTHI, KOTOPHIE ITO3BOJIAIOT MHIIE NIEPEeBAPUBATECS B ITOJIOCTH OPTraHU3MA.

22.D

3. JlaHHBIN METO/ UCTIONB3YET OKPAIIMBAHUE MPEIapara ClelUaTn3uPOBAHHBIM (IIyOPECIEHTHBIM
KkpacureseM. HyxHO moo0paTh Takoi KpacHTeNb, KOTOPBIH OKPAIIMBAET TOJIBKO JIUIIb KOHKPETHEIC
CTPYKTYPHI KIICTKH, KaK, HapuMep, MUKpodriaMeHThl. OKpammBaTh TOJIBKO UX OH Oy/IeT, OJarogaps Tomy,
YTO CBSI3BIBACTCSI C TAKMMH MOJICKYJIaMU 1 00pa3yeT clieruieHne. Bo3neiicTBys Ha Takod mpenapar B
OMpeneIEHHOM JHUAna30He CBETa, Mbl CMOYKEM JOOUTHCS TOTO, YTO TOJIBKO OKPAIICHHBIC STUM KPaCHTEIeM
CTPYKTYPBI OyIyT HOACBEYCHBI, TaK KaK KPACUTENb HAYHET U3IydaTh cBeT. OJHIM U3 CaMbIX H3BECTHBIX
Takux Kpacureneil siisercs GFP - 3enénblit GuryopecrieHTHbIH 6eoK.

Bepnbiit  [OrcyrcTByer]
OTBET
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BOIPOC 16: 3ATIPOC ®AUJA

YBakaeMblil y9acTHHK!

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

2. He 3a0ynbTe ykaszaTb 010K 3a1aHUS U HOMEDP BOIIPOCa;

3. JIns coxpanenus Haxxmure "®@aiin" - Coxpanuts kak - Kommstotep - O630p - Pabouwnii cTon - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, Harpumep: "ol1234567" - Briopats popmat PDF.

m HU B KOEM CJIYUHAE HE YKA3BIBATH B HABBAHUU JIOKYMEHTA WJIN B CAMOM JJOKYMEHTE ®HO!
OTBET [IPUHNUMAETCS TOJIbKO B ®OPMATE PDF.

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

Hauwnsiii otBet: St069777.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_425128_1/s/4f63d6f7b87346bc9a36fe04f2a66fe8_st069777.pdf?uploaded_filename=4f63d6f7b87346bc9a36fe04f2a66fe8_st069777.pdf

