opIU BAJJ 63 u3 100 0ax10B

OonnPoOC 1: 3ANNPOC HECKOJBKHUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.

OuHUKMHCKEE MOPEIUIaBaTeIN BO BpeMEHa UCCIICIOBaHUS CPEIU3EMHOMOPCKOTO ITOOEPEKbs MOTJIH B KaUeCTBE
pumacoB O6pathb ¢ coboit

JlanHbie OTBETHI: 'l b,

ONUBKOBOE Macjo

Jc.
s v | CyleHbIe TPElKHe Opexu

Bepnsie otBeTsI: L4 .

OJIMBKOBOE Maciio

_F'I C.

Cy1l1eHsle TPeIKie OpeXH
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
B kakux BHyTPHUKJIETOYHBIX MPOIECCaX YIaCTBYET jKese30?

Jlannbie oTBETHL: 4l .

OKHCIIMTENHHO-BOCCTAHOBUTEILHEIC peakuuu

4 C.

O6patuMoe CBSI3BIBAHUE KUCIOPOaa

Bepnsie otBeThI: L4 3.

B OO6pa3oBaHre aKTUBHBIX (POPM KHCIOPOIa

4 b.

OKHCIINTENHHO-BOCCTAHOBUTEILHEIC pCakuun

_F'I c.

OO6patuMoe CBSI3bIBAaHHE KUCIOPOIa

_-'I e.

Tpancnopt kucnopoja

0
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BONIPOC 3: 3AIIPOC HECKOJBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
B3 Y onmoro u3 Bujos 3enenoit Bonopociu Ulothrix ramera comepsxut B sape 10 xpomocom. Crie/1oBaTeNbHO, Y 3TOTO BHIA



B HOpME
JlaHHbIE OTBETHI: (%] a.

ACCI/IMI/IJ'IHI_II/IOHHI)IG KJIETKU HUTYATOI'O CJIOCBHUIA COACPIKAT 20 XpoMocoM

_F'I b.

3oocnopsl coaepxkar 10 xpomocom

4 C.

Knertka Ha craguu aHadassl BTOpOro AeneHus Meio3a conepkur 20 XxpoMocom

Bepnsie otBeTsI: L4 b,

3oocnopsl coaepxkar 10 xpomocom

4 C.

Knertka Ha craguu aHadasbsl BTOpOro AeieHus Meiio3a conepkur 20 XxpoMocom

_F'I e.

Krnetka cinoeBuma Ha ctanuu G2 uatepdassl conepxut 10 xpomocom

0
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BOIIPOC 4: 3AINIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIE 0TBETHI.

Ha moBepxHOCTH OKeaHa JalieKo OT Oepera 4acTo 0OHapyXHUBAIOTCS KPYIHBIE CKOTUICHHUS KMBBIX OCHTOCHBIX
BOJIOPOCIICH-MAaKpO(UTOB, MHOTHE MECALBI HAXOIAIINECS Yy IOBEPXHOCTH BOJBI M TIEPEHOCUMbIC TCICHUSIMU Ha COTHU
KntoMeTpoB. Kakue U3 nmepedncieHHsIx BOJOPOCIeH, Ha Balll B3IJISA, MOTYT COCTABIISITH OCHOBY 9THX CKOTIICHHH?

JlaHHbIe OTBETHI: ' 5.

Maxkponucruc

4 C.

Capraccym

4e.

ﬂ dykyc

Bepnsbie otBeThI: L4 3.

Makponucruc

_-'I C.
Capraccym

_-'I e.

Dykyc

5
u3 5 0aj10B

BOIIPOC 5: 3ANIPOC HECKOJIBKHX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
@ Ipu caxapHom nuabere



JlanHbIie OTBETHI: 'L g,

Moryt ObITh pa3pyLIeHbl OeTa-KJIETKHU MOJDKEITYI0YHOH KeIe3bl

_-'Idu

PexoMeHIyIOT THeTy C MOHMKEHHBIM COZIEPKAHUEM JKHUPOB

Bepusie oteTsI: L4 3.

MoryT OBbITh pa3pyleHbl OeTa-KJIETKHU MOJDKEITYI0YHOH KeTe3bl

2 d.

PexoMeHIyIOT THeTy C MOHMKEHHBIM COZIEPKAHUEM JKHUPOB

5
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
HexoTopbie OproXOHOTHE MOJUTIOCKH B XOJI€ 3BOJIIOIMH ITOJTHOCTHIO YTPAaTHIN pakoBUHY. KakoBbI BO3MOXKHBIC TPUIHHBI
3TOM yTpaThl?

JlanHbIe OTBETHI: 'l .

Ilepexon k napasuTuzmy

4 C.

[Iepexon K )KU3HU B MOYBE U JIECHOW MOJACTUIIKE

2d.
m Hepexoz( K )KXU3HH B TOJIIC BOJBI

Bepnsie oTBeThI: L4 .

Ilepexon k mapazuruzmy

_-'I C.

Hepexoz( K ’KU3HHU B TIOYBE U JICCHOU IIOJACTHIIKE

_-'Id.

[lepexon K >KU3HU B TOJIIE BOBI

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

Hepe,u BaMH 1/1306pa>1<eH14;1 Ppa3IMYHbIX CTa,Z[I/Iﬁ HEKOTOPOTO INpouecca NMpoTCKaroUero y paCTGHHﬁ. PaCCMOTpI/ITe PUCYHKHU U
J BBIINTOJIHUTEC 3aJIaHUA.



%’i

TI0JI€ B BHJE MOCJIEIOBATENLHOCTH OYKB 0€3 3HAKOB IPENMHAHUS U TPOOEIIOB, PETUCTP HE BasKeH.

Ortset: [mM]
2. BoibepuTe BepHBIE XapaKTEPUCTHUKH TIPEJICTABICHHOTO mpotiecca (OTBET 3alHUIINTEe B OTBEACHHOE MMOJIE B BUJIE
MOCIIE/IOBATEIHHOCTH JIATHHCKUX OYKB B al()aBUTHOM MOpsIIKe 6e3 3HAKOB MPEMHHAHUS U MPOOEIIOB, PETHCTP HE BAKCH):

a. OmplIeHNE U OIUIOIOTBOPEHHE NTPOUCXOAT HE CHHXPOHHO
b. Apxerouuii IpeCTaBICH OHOMN KICTKOU

c. [Ipu o6pazoBannm Meracrop MpoOMCXOAUT Mei03

d. ®opmupyeTCsS TPUILUTOUIHBINA SHIOCIEPM

e. XKenckuii rameTouT cocTOUT U3 7 KIETOK

Ortser: [c]

3. TTo xapaKkTepHBIM JETANISIM CTPOCHHS ONPEICINUTE, K KAKOMY OTJETy OTHOCHTCS H300pakeHHOE PacTeHUE U
3aIMIIUTE PyCCKOe Ha3BaHME 3TOrO OT/ENa B OTBEACHHOE MOJIe.

Ortser: [h]

4. 3anumuTe B OTBEICHHOE MOJIC PyccKOe Ha3BaHMe KIICTKU, KOTOpas JaeT Havyallo 3apOAbILIEBOMY MEIIKY.
Ortser: [0]

5. 3anuinTe B OTBEACHHOE T10JIC PYCCKOE HA3BaHME THIIA THHELES ITOr0 PACTCHHUSL.

Ortser: [K]

Bbi0panHbIii 0TBET: INepen BamMu M300paKeHUsI PA3IMYHBIX CTAJIUI HEKOTOPOTO Mpolecca MPOTEKAIOIIEro y pacTeHui. Pa



MeToa OlLleHKH

Tounoe coomeemcmeue

MeTo1 OLIEHKH

Tounoe coomsemcmaue

MeToa OlleHKH

Cosnaoenue wabniona
Cosnaoenue wabnona

)

'y
g

& Z RS 7St NS o]
1. YcraHOBHTE NMPABIIBHBIA HOPSJOK CTAANI Pa3BUTHS CEMEHH, HAUMHAs ¢ caMoil paHHe#. OTBeT 3a1
3HAKOB IPENMHAHUS U IPOOEJIOB, PETHCTP HE BaXKCH.

ANV

Otser: & anesré

2. BribepuTe BepHbIE XapaKTEPUCTUKH MTPEACTABICHHOTO Mpolecca (OTBET 3alUIIUTe B OTBECHHOE T
nopsiike 6e3 3HAKOB MPENUHAHUS U TIPOOEJIOB, PETHCTP HE BaXKEH):

a. OnpUIeHHE U OIUTOJIOTBOPEHHUE MPOUCXOST HE CHHXPOHHO

b. Apxeronui npeacraBieH 0JHOH KIETKOH

c. [Ipn o6pazoBaHny Meractop MPOUCXOAUT MEH03

d. ®opmupyeTcss TPUILIOWAHBIN SHAOCTIEPM

e. Xenckwuii rameTouT COCTOUT U3 7 KIETOK

Otser: & cde

3. ITo xapaKkTepHBIM JIETANISIM CTPOCHHS OIPEACIHUTE, K KAKOMY OT/IeJIy OTHOCHTCSI H300paeHHOe pa
ToJe.

Otser: & MOKPBITOCEMEHHbIE

4. 3anumvTe B OTBEJICHHOE TI0JIE PyCCKOe Ha3BaHUe KJICTKH, KOTOPas JIaeT Havyallo 3apObIIIEBOMY
Orser: & Meracnopa

5. 3anummTe B OTBEJCHHOE 10JIE pyccKoe Ha3BaHMe THIA THHEIEes 3TOT0 PAaCTEHHSI.

Orser: & CHHKAPIHBIH

HpaBl/IﬂbeIe OTBEThI 1Jisl: M

ABJIETB

“paBMJlbllble OTBETHI 1JisA: C

ACDE

IlpaBuabHbIe 0TBETHI 1J1s: h

[TIm]oxpsiTOCeM[ sie [HHBIE

[L]BeTkOBEIE



MeTox OLIEHKHU HpaBI/I.]ILHl)Ie OTBEThI 1JIsl: O

Tounoe coomeemcmeue Meracnopa

Tounoe coomsemcmeue Makpocnopa

MeToj olleHKH IIpaBuabHbIe 0TBeTHI 1I: k
Cosnadenue wabnona [ ]enoxapnHbIii
Cosnadenue wabnona [Cclunkapnasbrii

Cosnadenue wabnona [Cclpocumiics
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPOIIYWEHHOTO TEKCTA

Ha PUCYHKE 1/1306pa)KeHI>I TCHCPATHUBHBIC CTPYKTYPbI HPEHCTaBHTeHeﬁ Ppa3JIMIHbIX OTACJIOB BBICHINX paCTeHHﬁ.
Brecure PYCCKHUE Ha3BaHUMA 3THUX OTACJIOB B OTBCACHHBIC MMOJIA PSAAOM C COOTBETCTBYIOIIUMU HOMEPAMMU.

BoiOpaHHbIii 0TBET: Ha pucyHke n300pakeHbl TeHepaTUBHbIC CTPYKTYPhI MPEICTABUTENCH PA3IMYHBIX OT/IEJIOB BBICIIHUX |
TIOJIS PSAZIOM C COOTBETCTBYIOIIUMH HOMEPAMH.



MeTo/ OlleHKH

Coenaoenue wabniona

Coenaoenue wabniona

MeTo OllEeHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Cosnaoenue wabniona

MeTo/ OlLleHKH

Coenaoenue wabniona

MeTo OLIEeHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Cosnaoenue wabniona

MeTo/ OlleHKH

Cosnaoenue wabnona
Cosnaoenue wabnona
Cosnaoenue wabnona

BOIIPOC 9: 3CCE

¢ A
1.9 MOXOBH/IHbIE
2. G MOXOBH/IHbIE
3.9 XBOIIEBHIHBIE
4.% IIAYHOBU/IHDIE
5. @ MOXOBH/IHbIE

HpaBl/l.ﬂbeIe OTBETHI AJIs: I

[Lu]serxonsre( )?()?()?()?()?()?()?()?
[TIm]oxpertocem[est|aubie( )?( )?()?2()?2()?2()?2()?()?

HpaBI/I.Hle)Ie OTBETHI JJId: t

[Mm]oxoo6paszusie( )?()?()?()?()?()?2()?()?
[Mm]oxoBumasie( )?( )?()?2()?2()?2()?()?()?
[Mm]xu()?()2()?()?()?()2()?()?

IpaBuibHbIE OTBETHI 1JIsI: Y
Tonocem[est]arbie( )?()?()?()?()?2()?2()?()?
IpaBuibLHBIE OTBETHI JJISI: O

[Mn]nayroBumusre( )?()?()?()?()?()?()?2()?
(MnJomaysei( )2()?()?()?()2()?()?()?
[TIm]naynoo6pasubie( )?()?()?()?2()?()?2()?()?

HpaBl/IﬂbeIe OTBETHI AJIsI: W

[MM]anoporaukoodpazusie( )?()?()?()?()?2()?()?()?
[[Mu]amoporaukosuaasie( )?()?()?()?()?2()?()?()?
({TJamoporamku( )?( )?()?()?()?()2()?()?

2
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oy l'[epezl Bamu TEKCT, co;[ep)lcamnifl NnATH OMOJOTHYECKHUX OIIN00K. BHUMAaTEILHO MPOYTHUTE €10,

j HaliuTe OIIMOKY U OﬁbﬂCHPlTe, B Y€M OHH 3AKIIOYAIOTCH, BIIHCAB OTBET B OTBCACHHOC I10JI€.



Buumanue! Hcenpaenenue ¢hpazol uckniouumenvno ompuyanuem (Moxcem — He Modcem, umeem — He
umeem u m.n.) He zacuumsiéaemcs. Heooxooumo chopmynuposams ymeepoumenvnoe npeoinoxceHue.

I'eHBl «IOMaIIHEro XO35iCTBa» — 3JIEMEHTHl T'€HOMa, HEOOXOIAMMBIE I MPOTEKaHUS OCHOBHBIX
KJIETOYHBIX IIPOIIECCOB B opranu3Me. K Ux 4ucimy oTHOCSTCA U TeHbl, KOHTpoaupyomuye perukanuo JJHK,
TPAHCKPUIILUIO, TpaHCSIIU0. OHM 3KCIIPECCHUPYIOTCS MOYTH BO BCEX JKMBBIX KJIETKAaX Ha BCEX CTaIusIX
OHTOT€HE3a M KU3HEHHOTO MKJIa. Y MHOT'OKJIETOYHBIX HUBOTHBIX TaKHe T'€HbI JOKAJU30BaHbI U B SApE U B
MUTOXOHIpUAX. IHTepecHO, UTO «XO3sCTBYIONIHE) MPOLECCH B MUTOXOHAPHUIX 3TUX 3YKAapHOT MOJHOCTHIO
aBTOHOMHBI OT siZiepHbIX I'eHOB. Eme B XX Beke ydeHble JOKa3aid, YTO MUTOXOHIPHU — HE YTO MHOE KaK
IypILypHBIE CEPOOAKTEPHH, IEPELIEIINE K )KU3HH B KIETKaX JPEBHUX aHA’POOOB.

VY NOKpBITOCEMEHHBIX PACTEHMH TEHBI «JIOMAIlHEro XO3fAHCTBa» cojepXarcs B fApe, B IUIacTUAax,
MUTOXOHIPHUAX, a TAKOKE B IUIasMuIax - Hebompmux Mmojekyiax JAHK, mokann3oBaHHBIX B LUTOILIA3ME U
PEIUTMIHPYIOIINXCA OTHOCUTEJIBHO HE3aBHCUMO OT SIIEPHBIX M IUIACTHIHBIX 3JIEMEHTOB I'€HOMA. 3aMETHM,
yro cBost cobctBeHHas JIHK Obuta oOHapykeHa M B cOCTaBe KHHETOCOM — 0a3ajbHBIX 3JIEMEHTOB
KTYTUKOBOTO ammapara 3yKapHoT, uTo B 80-e Toapl IponuIoro Beka pacCMaTpUBaIN KaK apryMeHT B TOJB3Y
TUIIOTE3bI 00 X CUMOMOTEHHOM IIPOUCXOXKACHUH.

B oTnmuue OT reHOB «IOMAIIHETO XO3SCTBay, TeHbl «POCKOIIN» paboTaloT B KJIETKAX OMpeaesIeHHbBIX
TKaHell W opraHoB, obecrmieunBas WX crenuduyeckue (GYHKIUU, W SKCIPECCHPYIOTCS JHUIIb TOTNA, KOTAa
TpeOyIOTCS BX MPOAYKTHL. K HIM, B 4aCTHOCTH, OTHOCATCS T€HBI, Koaupyromue pudocomuabie PHK.

HaHHbll 1) " MUTOXOHIPHUH — HE YTO MHOE KaK IMypPITypHbIE CepOOaKTepuu' - HEBEPHO, TaK KaK CUUTAETCS,

OTBET:  4ro mpeaKoM MUTOXOHAPHiT ObLTH HeKue npoTeodakTepun. K ToMy ke, cepodakTepuu IMEIOT
COBEPIIICHHO JIPYrOi MeTabOIM3M, OTJIMYHBIH OT MUTOXOHIPHAILHOTO, U OCYIIECTBIISIOT
anokcurennsbii (1) horocuntes.
2) "a Tarxoke B Ia3Muaax’ - HEBEPHO, TaK KaK IUIA3MUIIBI UMEIOTCS Y IPOKAPHOT, HE Y PaCTCHUIA.
3) "cobctBennas JJHK Obuta oOHapyXkeHa B cOCTaBe KUHETOCOM" - HEBEPHO, TaK KaK KHHETOCOMEI -
OeIKOBBIC CTPYKTYpHI. bojiee Toro, eciu mpemnonaraercsi, 4To ""CHMOUOTeHHOE TPOUCXOKICHUE" HMEIOT
XKTYTHUKH, TO 3TO COBCEM HE TaK - 3YKapHOTHUCCKUE U MPOKAPUOTHUECKUE KI'YTHKH UMEIOT Pa3HYIo
CTPYKTYpY ((hi1aresiiiH y NpoKapruoT U MOKPHITEIE MEMOPaHOH MUKPOTPYOOUKH y DYKapHuoT), caMma UxX paboTa
obecrieunBaeTcst pa3HbIMU MeXaHU3MaMH (TPpaueHT HOHOB Yy MpokapuoT u AT® y sykapuor).
4) "rens! "pockommn"... koaupytomue pudocomusie PHK" - HeBepHO, Tensr pPHK - Taxoke reHsl joMamrHero
X03s1iicTBa, HEOOXOANMBIE [UIST HOPMAILHOTO (D)YHKIIMOHMPOBAHNUS KMBOH KIIETKHU - CHHTE3a OenKa.
5) "XO03SMCTBYIOINHE TPOLIECCH] B MUTOXOHIPHSIX ITOJHOCTHIO aBTOHOMHBI OT SJIEPHBIX T€HOB'" - HEBEPHO,
TaK Kak FTeHOM MHTOXOHJIPUI CPaBHUTEIHFHO HEOOIBIION M COJIEP)KUT B OCHOBHOM reHbl OenkoB OTLI, a
TaK)kKe HEKOTOPBIX TEHOB "TOMAIITHETO X03sHcTBA" 1711 MUTOXOHApUA. YacTh reHOB, HEOOXOAUMBIX IS
paboThl MUTOXOHAPHIL, EPEITH B SEPHBIN TEHOM.

Bepubiit  [OtcyrcTByeT]

OTBeT

5
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BOIIPOC 10: 3ANPOC MHOTOKPATHOTIO BBOJA MMPONYIMEHHOTIO TEKCTA

B oannom 3a0anuu éam HeoOX00UMO NPOAHANUSUPOBAMb Dpaszmenm meKcmd, NOCEAUeHHbI
Memoouke UCCIe008aHUull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb
3a0aHusl.

Meton monumepasHoi nenHoi peakuuu (IILIP) B Hacrosiee BpeMsi IIMPOKO MPUMEHSIETCS B
omonmornn u MmemunuHe. Kmaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMUUA
uHTepecyromieir Hac mocnenoBarenbHocTH JJHK. CrenududHocTs NaHHOW peakiuu 00eCreunBarOT

{HeGombIme mocie0BATENPHOCTH HYKICOTHIOB - mpaiiMepbl. VX MOZOMPAOT K OGOMM KOHIAM
ammmduuupyemoro ydactka JJHK takum oGpa3om, 4ToOBI MOCIEIOBATENHHOCTh TaK HA3bIBAEMOTO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA MOCIEAOBATEIPHOCTH Ha 5°-KOHIIE IIETH, TOTAa KaKk OOpaTHBIN
npaiimep o0OpaTHO KOMIUIEMEHTapeH IOCIeI0BaTeIbHOCTH Ha ee 3’-kKoHie. Hampumep, ecnu
uHTepecyromuii Hac ydactok JIHK 3akanumBaercs mocnenoBatenbHocThio 5 -AAGCTA-3°, To
oOpaTHBIN mpaiiMep OymeT WMeTh mocienoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH



y3HaTh HeoOxoammyro mocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBarT 10
OTIpe/IeNIEHHOM TeMIEepaTyphl - TeMIepaTyphl OTXKUTA MpaiiMepoB. DTa TeMIlepaTypa pacCunuThIBACTCS
myTeM TMpuOaBJIeHUs K TeMIepaType IUIaBlIeHUs (TeMIeparypa, OpH KOTOPOW MPOUCXOTUT
pa3beIMHEHUE JBYXIICTIOUCYHOW MoJiekyiasl mpaimepa) 4°C  rpanycoB. JIHK-mommumepasa,
OCYILECTBIIAONIAs peINIMKalNI0 uHTepecytomero Hac yuactka JIHK, ucnone3yer npaiimep B KauecTse
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe HaHHON peakluu MOJy4yaeTcsl KOMUs HeoOXOIuMOi
nocnenoarenpHoct JTHK.

s Toro, yToObl paznuuuTh nocienoBatenbHocTH JHK, MOXHO HCHoOnb30BaTh peCcTpPUKTa3bl —
(hepMEeHTHI, KOTOpPBIC Y3HAIOT M Pa3pe3aroT CTPOrO OMPeelICHHBIC TOCIEI0BATEIFHOCTH HYKICOTH OB
B JIHK (tak HaswsiBaeMble caiiThl pectpukimu). Hampumep, pectpukrasza Pfull, y xotopoii caiir
pectpukimu HeceT mocienoBarenbHocth 5 -GCATC|G-3", npu peakimuu ¢ IMOCIeI0BaTeILHOCTHIO
JTHK Oyner paspe3ath ee Ha jBa (parmMeHra, COAEpKallde Ha KOHIAX IOCIEIO0BATEILHOCTH 5 -
GCATC-3 u5-G-3.

1. B mnpemioXeHHOW MOCIEIOBATENbHOCTH HYKJICOTHIOB 3aKOAMPOBAH MenTux JuuHod 19
aMUHOKHCIIOTHBIX ~OCTarkoB. Bam HeoOxoauMo mogoOparh mpaiimMepbl [  amIuid(uKanuu
HYKJICOTHHON IIOCIENOBATEIIBHOCTHA, KOAMPYIOLIEH [aHHBIA IENTHJA, HA4YMHAs CO CTapT-KOJOHA
(ATG), u cogepxameii crom-komoH (TGA, TAG, TAA). Ilomuure, 4T0o mpaitMepsl JOKHBI OBITH
cienn(UIHBI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TEMIIepaTypoil ruiaBineHus (paznuuaus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHs paccuuThiBacTcs o dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJIEOTHAOB Kaxaoro Tuma. Pasmep kaxaoro mnpaiimMepa JOKEH COCTaBIATh 15
HYKJIEOTH/IOB.

3anuiuTe B OTBEJEHHOE 0JI€ TIOJyYEHHbIE IpaliMephl B HAIIPABJIEHUU OT 5’- K 3’- KOHILY B BH/Ie
N0CJIe0BATEIbHOCTH 3arJIABHBIX JATHHCKHUX OYKB 0e3 npo0eJioB (B TOM YHCJe KOHIEBbIX) U
YKQXHUTE TEMIIEPATYPY UX IJIABICHHUS.

5’ -
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTAAGG
CACTTTCGACCAAACTAGACATAG -3’

OrBer:

[Mpsimoii mpaiimep: [X]

OGpartHsiii mpaiimep: [Y]

Temreparypa miaBieHus npsmMoro mpaimepa: [2]°C

Temmneparypa ruiaBienus: oopatHoro npaiimepa: [m]°C

2. Tlomydennslii B mpenbinymied dactu 3amanus [P mpomykT BcTpamBaeTcst B IUTa3MHIY IS
CHUHTE3MpOBaHUs Oenka B OakTepusix. Bam naHbl mocieqoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (IHIOHYKJIEa3bl pecTpukiuu) crneunduuno paspesaror JHK. B orsere
yKaKUTe pa3Mep (parMeHTOB, KOTOpbIE TMOJy4yaTrcs B pe3yiabTaTe peaklUu PpPEeCTPUKIHH,
MIPOM3BEACHHON OSTUMHU pECTpUKTa3aMH ISl IUJIa3MU[BIL, COJEp’Kalled BCTaBKy B IPaBUIIBLHOU
OpHUEHTALMH LIEIIN.

BamHI - 5" - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTtBer 3anuiuTe B OTBECACHHOC I10JI€ B BUAE MOCJI€A0BATCAbHOCTH YUCEJI, PACITOJ0KCHHBIX I10

BO3paCcTaHMIO U pasaeJICHHbIX OIUHOYHBIMH HpOﬁeﬂaMl/l.
Ortser: [n]

Beiopannblii oTBeT: B 0annom 3a0anuu 6am Heobxo0umo npoananuzuposams ppasmenm mexcm

c60UX 3HaHUU u ungopmayuu u3
Meton nonumepaszHoit nienHoi peakuuu (I1L[P) B HacTosmee BpeMsi HMIUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIIOE KOJUYECTBO KOMHN HHTEPECYIONMEH Hac TOCIIE;
o0ecreunBarOT HEOOJbIINE MOCIEI0BATEILHOCTH HYKJICOTHUIOB - MpaiiMepbl. Mx 1
JHK takum oOpa3zoM, 4T0OBI TOCIEIOBATENHFHOCTh TaK HA3IBAEMOTO MPSIMOTO TIpa
LIENH, TOT/1a Kak oOpaTHBIN mpaiiMep 0oOpaTHO KOMIUIEMEHTAPEH IMOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBaTenbHOCThi0 5 -AAGCTA-3", 1o 00p:
TAGCTT-3". YroObl mpaiiMepbl MOIJIH Yy3HATh HEOOXOAMMYIO IOCIEIOBATEINb



MeToa OLleHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmeue

MeToa OLIeHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmaue

MeToa OLIeHKH

Tounoe coomeemcmeue

ONpEACTICHHON TeMIepaTypbl - TeMIEpaTypbl OTKWTa MpaliMepoB. DTa TEeMIlepaT
IJIaBJeHus (TeMiepaTypa, Ipu KOTOPOH MPOUCXOAUT Pa3beAMHEHHUE ABYXIIETIOYECUH:
OCYILIECTBISAIONIAsT pPEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yer
pe3ysbTare NaHHOW PEeaKLUH MOIy4aeTcs KOs He0OOXOqMMOI 1MOCe10BaTEIbHOCT]
Jns toro, ytoObl pa3nuuuTh nocienoBatenbHocTH JHK, MoxkHO Hcnonb3oBath |
CTpPOro ompeneseHHbIe nocienoBareabHocTu HykieoTuoB B JIHK (Tak Ha3zpiBaem
KOTOPOH CaiiT peCTpUKIMHK HeceT mocieaoBareabHocTh 5 -GCATC | G-3°, npu peak
nBa (hparMeHTa, coeprKaire Ha KoHmax nociemosarenbaoct 5 -GCATC-3" u5'-

1. B npeanokeHHO MOCe10BaTENbHOCTH HYKJIEOTHIOB 3aKOJUPOBAH IMENTUA [
nonodpaTh mpaimepsl I aMITUGUKALUd HYKJIEOTHIHOM MOCIIeI0BaTeIbHOCTH,
(ATG), u conepxamieit cron-komon (TGA, TAG, TAA). [lomHuTe, YTO Mpaim
OJIMHAKOBOHM Temreparypoi tuiaBieHus (pasnuuus He Oojnee 2-4 °C). Temmepat
4(G+C), rae OyKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXKIOTO TUIA. Pasmep KaxIorc
3anuirMTe B OTBEJCHHOE I0JI€ MTOJYyYECHHbBIC MPaliMeEPhl B HAITPABICHUH OT 5~ K 37- 1
JIATHHCKHUX OYKB 0e3 n1po0esioB (B TOM 4Hc/ie KOHIEBBIX) U YKQXKUTE TEMIEPATYP
5
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTA,
CACTTTCGACCAAACTAGACATAG -3

OrBer:

Ipsimoii npaiivep: @ TTGGTCTACTTCCAT

OG6parusii npaiivep: @ CTATGTCTAGTTTGG

Temmeparypa miaBieHus npsmoro npaimepa: ~ 42°C

Temmnepatypa miaBineHus: oOpaTHoro npaiimepa: ‘& 42°C

2. [lomyuennslit B npensiaymiei yactu 3aaanus [1L[P nmpogykT BcTpanBaeTcs B i
HOCJIEI0BATENbHOCTU (CalThl PECTPUKIMM), 110 KOTOPHIM JIBE PECTPUKTa3bl (IHJIC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOPBIE MOJy4YaTCs B PE3yJIbTaTe PEaKIIHF
IUIa3MUJIbI, COZIEPIKaIlel BCTABKY B IPABUIIBHOM OpUEHTALIUH LIETIH.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3alIMIINTE B OTBCACHHOE I10JI€ B BUA€ ITOCJI€I0BATECJIbHOCTH YHUCEJI, pacm
OAUHOYHBIMHA npoﬁe.ﬂaMn.
Orger: & 1000 1019 1881

nl)ilBH.'thhlt‘ OTBETHI AJIsl: X

ATGGAAGTAGACCAA

[IpaBuibHBIC OTBETHI MJISA: Y

CTAGTTTGGTCGAAA

l'lpamml,m,le OTBETHI AJIsl: Z

42

np&llill.lblll)lt‘ OTBETHI AJisi: M

42

l'lpaBththe OTBETHI AJIsi: N

1000 1019 2041
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BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

B aMUHOKHCI0THOI# TOCJI€10BaTEILHOCTH 0eJIKa MPOU301ILJIa 3aMeHa BAaJMHA B 6 M0/10KeHU !
Ha JeiiunH. Kakoe Bo3aeiicTBHe Ha (PYHKIUIO 0eJIKa MOKET 0Ka3aTh Takas 3ameHa? Jlaiite
KPATKHUi OTBeT.

Haunbiii  Banwa mo cBoiicTBaM OOKOBOTO pajyKajia B IIEJIOM CXOX C JICHITHOM (THApoOoOHasT aMHHOKHUCIIOTA), HO
OTBET: OOKOBOH paaMKal JIeHIIMHA HECKOJIBKO KpymHee. He M3BecTHO, SBISIETCS JIN 3Ta 4acTh Oeka

2] KOHCCpBaTI/IBHOI‘;I WJIK HET, IPUHUMACT JIM OHA Y4aCTHUC B q)OpMI/IpOBaHI/II/I n pa60Te AKTHUBHBIX LICHTPOB,
m CTPYKTYPbI Oeika u T.HO. HOSTOMy OTBCT - CKOPEC BCETO, CUJIILHBIX H3MEHEHMI HE 6yz(eT Ha6J'I}OI[aTI)C$I.

Bepubiit  [OrcyrcTByer]
OTBET

5
u3 5 6ajl10B

BOIIPOC 12: 3ANPOC MHOT'OKPATHOI'O BBOJA MPONYIMEHHOI'O TEKCTA

Brumamenvro npouumaiime npeonosicennvle ppazmenmosl meKcma u paccmMompume PUCyHKU, 3amem nepexooume K
8bINOTHEHUIO 3A0AHU.
BAKHO! B nannoM 3aganum 0003HaYeHHMsI T€HOB JaHbI 3alJIABHBIMU OyKBAMH U KYPCUBOM, a HX 0eJIKOBBIX
NPOAYKTOB — NPSIMBIM IIPHUPTOM.
®parmenT 1. [lapasutuueckrue pacTeHUs: — HKOJIOTUYECKAs TPYIINa OPraHUu3MOB, IPUCIIOCOOUBIIUXCS
MOJIy4aTh HEOOXOJUMBIE HEOPraHMYECKHE W OpPraHMYeCKHE BEIIECTBAa OT CBOMX XO35€B - JIPYTHX
pacteHuil wiu rpuboB. MuKomapasuTu3M (T.e. HMapa3uTHU3M Ha TpHbOax) MIMPOKO PaACIPOCTPAHEH Y
ramMeTo()UuTOB MHOTHX CHOPOBBIX PACTEHHUH, HO HEPEJIKO BCTpeuaeTcs U cpeau IBeTKoBbIX. C apyroi
CTOPOHBI NApa3UThl BBICIIMX PACTEHWHA M3BECTHBI TOJIBKO CpeAu CeMeHHBIX. lIpomecc mornionieHus
MUTATENbHBIX BEIIECTB Y MHOTUX Mapa3UTUYECKUX IIBETKOBBIX OCYILECTBIISAETCS MPH IMOMOIIH 0CO00T0
oprana - raycropuu. [IpyueM y MuKoIapa3suToB raycropuu He GOpMHUPYIOTCS, & Yy €JUHCTBEHHOI'O
NpeICTABUTENTS MTApa3UTHIECKUX XBOMHBIX - Parasitaxus usta - oopa3syercst crieriuuIecKkuii KOHTaKT ¢
| TPaxeniaMu X035MHa, KOTOPBIN OJTHO3HAYHO HA3BaTh I'ayCTOPUEH HEIb3S.
Jlng ycreurHoi peanu3aluy KU3HEHHOTO IHUKIA TMapa3uTUYECKUM DPACTEHUSM HEOOXOAMMO HailTh
CBOETO XO03s5IMHA ¥ YCTaHOBUTh C HUM KOHTAakT. Ha pucynke 1 mokaszan npopoctok nosmwinku (Cuscuta
SP.), pacTymyii B HalpaBJIEHUH CBOETO MOTEHIMAIBHOTO XO03SWHA, OPUCHTHUPOM JUIS YETO SIBISOTCS
BbIIETISIEMbIE XO3SIMHOM BeliecTBa - TepreHbl (A-B). BykBoil I' o0o3HaueHO npyroe «xo3sicKoe»
COEJIMHEHUE — CTPUTOJIAKTOH. BemiecTBa M3 3TOW Tpynmbl OOBIYHO OTBEYAIOT 3a IMPOLECCHl POCTa
pacTeHus-xo3siuHa U (OpMUPOBaHME UM MHKOpHU3bl. OJIHAKO CTPUTOJIAKTOHBI XO35IMHA CIyXaT
CTUMYJIOM JUIsS TIPOpPACcTaHHsl CEMSIH Mapa3suTHUYECKOTO IBETKOBOTO pactenus 3apasuxu (Orobanche
Sp.). BaxxHO OTMETHTH, YTO CTEIICHb CIEIM(PUIHOCTH B OTHOILICHUHU X035I€B Y PA3HBIX BHIOB PACTCHUII-
[apa3suTOB HEOJMHAKOBA, HAIPUMEpP, MOBWIMKA OTIMAYACTCS IIUPOKHMM KPYrOM XO351€B, TOrJa Kak
Mukomapasutr moasensHuk  (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 ATANOB B )KU3HU PACTEHUS-TIApa3uTa - 00pa3oBaHNE KOHTAKTA C XO3IUHOM.
PaccmoTpuM, Kak 3TO MPOUCXOIUT, HA IIPUMEPE TMOBIIIMKH U €€ BO3MOYKHOTO X035MHA — KPAITUBBI.
CHayana napasuT 3aKpy4HBaeTCst BOKPYT CTeOsl X03siMHA. 3aTeM HaunHaeTcs (hOpMHUpOBaHHE
raycTOpuH, YTO MHAYLIHUPYETCS CBETOM CHHETO U JIaIbHEr0 KpacHoro crekTpa. Ha nmepBom starme
oOpa3yercs aAre3uBHBINA AUCK (PUCYHOK 2, A), CIy>KaIluii JIsl IPUKPEIUICHUS Mapa3uTa K X03i1HY.
Baxxaoe 3HaueHHE MPHU ATOM UMEIOT 0COOBIE yUIMHEHHBIE KIETKU, KOTOPhIe (POPMHUPYIOTCS U3
MOBEPXHOCTHOTO CIIOSI, PACTIOJIOKEHHBIE HA KOHUMKAX TayCTOPHH MMapa3nuTa — MOUCKOBBIE «TU(BI,
BBIJICIISIONINE MEKTUHOBBIN “TieMeHT” (1111), MeKTUH MeTuiTpancdepassl (PMES) u
apabuHoranakraHoBbie Oenku (AGPS). Cnennansabie AGPS (attAGPS) CHHTE3HPYIOTCS XO3IHHOM,
aKTUBAIMS WX SKCIPECCHH WHAYIHPYETCs mapa3utoM. Ha crnemyromem atamne «rudbu» pacTyr,
pa3aBuras KIETKH X035HMHa B TIOMCKAX MPOBOMAAIIEH CUCTEMBI, TayCTOPHUS TPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BBIICICHUE TTAPA3UTOM CIIeU(PUIECKUX PepMEHTOB, MOIUDUITHPYIOIITUX
KJIETOYHBIC CTEHKH XO35IMHA, HAIIPUMEP, KCHIOTTTIOKAH-9HI0TPAHCTIIIOKO3MIa3bl/ ruapoassr (XTH).
Ha pucynke 2 (C) mpeacTaBiieH CIeIYIOIIHA Tall, U MOKa3aHa YKCIPECCUS TCHOB, CBS3aHHBIX C

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

rera TED7, xapakTepHOTo Ui pa3BUBAIOIINXCS JIEMEHTOB KCHIIEMbl. B KOHEYHOM UTOTE KIETOYHAS
CTEHKA KJICTKH THU(BI CHIIbHO UCTOHYAETCS, B HEW TOSBIISIOTCS 1epopanuu, 1 00pa3yeTcs CKBO3ZHOE
COEIMHEHUE C DJIEMEHTAaMH KCHJIEMBbI X03suHa. Pa3BuTHe 371eMEeHTOB (h105MbI BUIOCTIEHU(DUIECKUI
poLecc.
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Pucynok 2. ®opmupoBanue raycropuu nosmiuku. A. Obpa3zoBanue ajaresuBHoro aucka. b. Cexkpeuus
(EepMEHTOB, YJaCTBYIOIIUX B MIEPECTPOIKE KIECTOYHBIX CTeHOK. C. DKCIpeccus TeHOB, CBSI3aHHAS C
nuddepeHnmanyen JIeMEHTOB MPOBOIAIICH CUCTEMBI. T - MPEIIIECTBEHHUK U 311 - 3pEJIbIi
MIPOBOISAIINN JIEMEHT KcuieMbl. [losicHenus - B Tekcre. Ha manHOM pucyHke 1 o0o3HadaeT
AKTHBAIIMIO DJIEMEHTA, a | - HHTHOUPOBaHUE.

B kaotcoom u3 npueedénnvix nusxnce 3adanuii evioepume BCE npasunvnvie éapuanmuot omeema. Kascowviii omeem
3anuwiume 6 CReyUAILHO OMBEOCHHOE NOJIe 8 6U0e NOCe008aAMENbHOCHU OYKE 6 andasumnom nopsaoke 6e3 3HaKoe
npenunanus u npooenos (pezucmp He ax3cen).

1. IlpounTaiiTe pparMeHT 1 ¥ BLIOEPUTE BePHbIE YTBEPKICHUS.

a. I[J'Iﬂ HOpMaﬂbHOﬁ KUBHCACATCIbHOCTH BCEM PACTCHUAM-TIapa3uTaM HGO6XOI[I/IMO TCCHOC BSaHMOHeﬁCTBHe C X035 IMHOM
b. Bce mapasutnueckue 1BETKOBBIE PACTEHHs 00pa3yloT rayCToOpuu

c. l'ameToduThl HEKOTOPBIX MOXOBHIHBIX PACTEHHUI MAPA3UTUPYIOT Ha rpudax

d. ITapazuTHueckue pacTeHHsI BCTPEYAIOTCS CPEAH TOJI0CEMEHHBIX

Ortser: [K]

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

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

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

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

Ortser: [mM]

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

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

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

c. [IpoHNKHOBEHHIO TayCTOPUH CIIOCOOCTBYET pa3MsATYeHUE KIETOYHBIX CTEHOK XO35MHA I10/1 IeiicTBHEM ()epMEHTOB,
BbIpa0daThIBAEMbIX KJIIETKAMHU CaMOT'0 X03MHA IPH UX CTUMYJINPOBAHUH apasuToOM

d. Axre3un mapasura crocoOCTBYIOT KaK XMMUYECKHE, TaK U pu3mdecKue (hakTOphI

Ortser: [n]

4. Onupasicb Ha HH(OPMAaLHUI0, NPUBEJAEHHYIO BO parMeHTe 2 M HA PUCYHKe 2, BLIGEpUTE NPaBUJIbHBIE
yYTBep:KIeHUsI, XapaKTepu3ylolue npoiecc 00pa3oBaHus NPOBOISIIIMX TKAHEH Mapa3uTa:

a. Camxenue ypoBHs 3kcnpeccun GSK3 npusoaut k cunrezy BES1

b. Korna camkaercst ypoeHb skcnpeccunt WOX4, HaunHaeTcst nporecc uddepeHInpoBKH MTPOBOASAIINX JIEMEHTOB
c. AGPs HakamIMBarOTCs B KJIETOUYHBIX CTEHKaX KaK MOBHUIIMKH, TAK U KPAIHUBbI

d. C Havanom au¢dpepeHINpOBKH IPOBOISIINX KCHIIEMBI, ypoBeHb dkcnipeccun TED7 nosblmaercst

Ortser: [p]



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

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

b. Cuscuta - cTeb6i1eBoit 06IUTaTHBIM TTApa3UT

c. TparCHOPT BOZBI M@Ky APA3UTOM U XO3SIMHOM OCYIIECTBIIICTCS TOJIBKO 10 MEPTBBIM KIIETKaM, a aCCHMILUISATOB - TI0

KUBBIM

d. HHmaﬁHHKH, pacTymue Ha KOpe€ AC€PEBLEB, ABIAIOTCSA MapasuTaMu

Ortser: [X]

BbIOpaHHbIii 0TBeT:

Brumamensro npoyumaiime npednoscennvle ppazmenmol meKCma u paccmompume PUCyHKU, 3amem
BAKHO! B nannom 3ajanum 0003HaYeHHsI TeHOB JaHbI 3arJIaBHBIMU OYyKBAaMHU U KYPCUBOM, a

®parment 1. [lapasutnueckue pacTeHHs — OKOJOTMYECKas TIpylma opral
HEOPTraHMYECKUE U OPTraHUYECKHE BEIIECTBA OT CBOMX XO35I€B - IPYI'HX PacTEHUH U
MIMPOKO PACHPOCTPAHEH y TaMETO(PHUTOB MHOTHX CIIOPOBBIX PACTCHHH, HO HEpen
Mapa3uThl BBHICIINX PACTEHUH M3BECTHBI TOJBKO Cpelu ceMeHHBIX. IIpomecc moric
[IBETKOBBIX OCYIIECTBIIIETCS MpPU IOMOIIM OCO0OTro opraHa - raycropuu. [lpuu
€IIMHCTBEHHOTO IMPECTABUTENS Mapa3uTUYCCKUX XBOMHBIX - Parasitaxus usta - o0y
KOTOPBIN OJJHO3HAYHO HA3BaTh rayCTOPHEN HEJb3sl.

Jisi ycrnemHoi peanu3aniy KU3HEHHOTO IUKJIA Tapa3UTHUYECKUM PACTECHHUSM Hi
koHTakT. Ha pucynke 1 moka3an mpopoctok mnoswiuku (Cuscuta sSp.), pacry
OPUEHTUPOM ISl YETO SIBIISFOTCS BBIACIEMbBIE XO3IMHOM BEIIECTBA - TePIEHBI (A-E
— CTpUTOJIaKTOH. BemiecTBa u3 3TOW TIpynmbl OOBIYHO OTBEYAIOT 32 IPOLECCHI P
O/HaKO CTPHUTOJIAKTOHBI XO35IMHA CITY)KaT CTUMYJIOM ISl TIPOPACTaHUsI CEMSH Tap
Sp.). BaxxHO OTMETHTB, YTO CTENEHb CHCHU(PUIHOCTH B OTHOIICHUU XO35CB Yy a3l
MOBHJIMKA OTIMYACTCS IIMPOKUM KPYTOM XO035€B, TOTIa KaK MUKOTApa3uT MOIbENbE
rpubaM-cUMOUOHTaM EJIH.

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

®parment 2. (mo Shimizu, Aoki, 2019)

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



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

Ha pucynke 2 (C) npeacTasiieH cleIyromui 3Tal, U IoKa3aHa SKCIPECCUs TEHOB, Cl
KCUJIeMBbI U (hJ103MBI PopMHUpYIOLIecs: TaycTopuu. [10MCKOBBIE «TU(BI», BCTYIIAS B 1
MPEeBpaIaThCs B KJISTKH MPOBOAAIINX TKaHeW napaszuta. KineTku raycTopun sKcrpe
aktuBupyetT WOX4 u noanepxkuBaet dKkcrpeccuto GSK3, 9To crnocoOCTBYET CoXpaH¢
B Heaud depeHrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHs 3kcrpeccuu CLE4L, pr
T PepeHITMPOBKY JIEMEHTOB KCHIIEMbI TIapa3uTa. ITOT MPOIIECC CIIOCOOCTBYET JK(
HJIEMEHTOB KCHJIEMBl. B KOHEYHOM HTOTe KJIETOYHAsI CTEHKA KJIETKU TU(bBI CUIIBHO Ui

CKBO3HO€ COCIHMHCHHUE C JJICMECHTAaMH KCHJICMbI X03s1HA. Pa3zButne snemMeHTOB (1).]103
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Pucynok 2. ®opmupoBanue rayctopuy moBwimke. A. OOpazoBaHue ailre3UBHOTO Ik
MepecTpoiike KIeTouHbIX cTeHOK. C. DKcmpeccus reHoB, cBA3aHHas ¢ JuddepeHima
MPELIECTBEHHUK U 311 - 3peibli IPOBOAAIIUI 3JIeMEHT KcriieMbl. [losicHeHus - B Tel
JNIEMEHTa, a | - UHTHOUPOBAHUE.

B kascoom u3 npueedénnvix nusnce 3adanuii evivepume BCE npasunvnwvie sapuanmor omeema. K
nocnedosamenvHocmu 0yKe 6 angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U npodenos (pecuc

1. IlpounTaiite pparMenT 1 u BoIGEpUTE BePHbIE YTBEPKIECHHUS.

a. JInst HopMaJbHOH KHU3HEACSTENLHOCTH BCEM PACTEHUsIM-TIapa3iuTaM HEOOX0AUMO TECHOE B3aUMO/IC
b. Bce mapasutudeckue 1[BETKOBBIE pacTeHHUs 00pa3yIoT rayCTOpUH

c. l'ameTouThl HEKOTOPBIX MOXOBUIHBIX PACTEHUI APa3UTHPYIOT Ha rpudax

d. [TapasuTndeckue pacTeHuUs! BCTPEUAIOTCS CPEH TOJIOCEMEHHBIX

Ortser: " acd

2. IIpouuraiite ¢pparment 1, paccMoTpuTe PUCYHOK 1 M BHIOEpHTE BepHbIE YTBEPKIECHHUS.

a. Cpeny CUTHAJIBHBIX MOJIEKYJI, MCTIONb3YEMbIX MTapasuTHIECKUMH PACTEHUSIMHU, IPUCYTCTBYIOT IIHK!
b. CTpuronakToHsl HMEIOT OTPaHUYCHHBIA paliyC paclpoCTpaHEHNUs, OATOMY CEMEHa 3apa3uXH IPC
c. CurHasbHbIE TEpIIEHBI, Ha KOTOPBIE PEarnupyroT Napa3uThl, BELISISIOTCS B OCHOBHOM OpraHaMH Mol
d. CemeHa napa3uTHYECKUX PACTEHUI IPOPACTAIOT TOJILKO MPU HAIMYUH HEIOCPEICTBEHHOTO KOHTAl
Otser: @ ac

3. IIpouuraiite pparmMeHT 2 U BbIOEPHUTE BEpPHbIE YTBEPKICHHS:

a. B obecnieueHny IpUKpEIUICHUsT y9acTBYIOT (DEPMEHTHI, BhIpa0aThIBaeMbIe KICTKAMH aIT¢3HOHHOTC
b. KieTku, npeBpamaromuecs B MOUCKOBBIC TU(BI, 00pa3yIOTCS U3 TAPECHXUMBI

c. [IpOHNKHOBEHUIO TayCTOPHH CIIOCOOCTBYET Pa3MATICHUE KIETOYHBIX CTCHOK XO35HHA MO/ ICHCTBI
CTHMYJIUPOBAHHUHU TTAPA3UTOM

d. Anre3un mapasuta CrocoOCTBYIOT KaK XUMUYECKHE, TaK U (PU3MYCCKUE (DaKTOPBI

Orser: @ ac

4. Onupasicb Ha HH(OPMaLHUIO, NPUBEJAEHHYIO BO pparMeHTe 2 M HAa PUCYHKe 2, BLIOEpUTE Mpat
NPOBOASIIINX TKAHEH Mmapa3ura:
a. Camxenne ypoBHs akcripeccunt GSK3 mpuBoant x cuaTesy BESI



b. Korna camkaercst ypoBeHb skcrnpeccurn WOX4, HauuHaeTcst nporecc JuddepeHupoBKH MPOBO/IS
¢. AGPs HakarmiMBarOTCs B KJICTOUHBIX CTEHKAX KaK MOBUJIUKH, TAK U KPATIUBBI

d. C nauanom audQepeHIMpOBKY MPOBOISIINX KCUIEMBI, ypoBeHb dkcnpeccuu TED7 moBsitiaercs
Ortser: "' abcd

5. Mcnogib3ys HHOPMALUI0, IPUBEAEHHYIO B TEKCTOBBIX ()parMeHTaX U HA PHCYHKAX, a TAKIKe
a. ®epmenrtsl, Takue kak X TH, ciocoOCTBYIOT mepecTpoiike KICTOYHOH CTEHKH XO3STHHA

b. Cuscuta - cre6ieBoii OGIHTaTHBIIH TTAPA3HT

c. TpaHCHOPT BOABI MEXKAY MAPa3UTOM M XO3SHHOM OCYIIECTBIISETCS TOJIBKO 0 MEPTBBIM KIIETKAM,
d. JInmaliHuky, pacTymiye Ha KOpe JIePEBbEB, SBISIOTCS Tapa3uTaMu

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

CyM4YaTbIX rpu0OOB (ACKOMHUIIETOB) BCE CIIOPHI, 00pa3yroluecs B pe3yabTaTe Meio3a U3 OJJHOU U TOH ke
JUIJIONHON KIIETKH, OCTaloTcs B o0miel o0osiouke — cyMke. [Ipy 3TOM CTpoeHHe CyMOK Y pa3HbIX
ACKOMMIIETOB pa3HoOe. Y HEKOTOPhIX BUIOB BCE CIOPbI B CYMKE pPAclOJOXEHbl B OAHY JUHUIO, B
CTPOrOM COOTBETCTBHHM C TOpsiAKoM pacxoxaeHus xpomarua (l-e u ll-e nmenenme wmeitosa
OpPUEHTHPOBAHBI y 3TOro rpuda oauHakoBo). Kak OyayT BBIIIAIETh CYMKH, €CIIM UCXOAHBIN TUTLION
6bim  rereposurotoit  0.d,? Tlpeamonosxum, uro amrens O obecmeumBaer QopMupoBanue

HEXHU3HECTIOCOOHOH cropsl, a amtens O, — skusHecmocoOHoi. 3amonmnute Tabmuiy. B oTBeTax
UCIIONB3YITE clenyromre 0003HaueHus: Hexkn3HecnocoOHast ciopa — N, »xu3HecnocoOHast criopa — L.
@deHOTHIBI pa3HBIX CIOP HE pa3jeNsiTe mpodenaMu win 3Hakamu npenuHanus (nmpumep: NL). B
MOCEeIHEM 33JaHUU 3alUIINTE BapUaHTBl PACMOJIOKEHHMsS KIETOK B CyMKe, HE pa3feiss ux
npobenaMyd, a caMM CYMKHM  OTJEIMTE€ Jpyr OT  JApyra  OJMHOYHBIM  NPOOEIOM.

KonmndecTBo K1€TOK B CyMKe [y]

[TnounHOCTH Kax 0¥ U3 HUX (N wim 2n) [u]

Cpenu HEX: KOJIMYECTBO KIIETOK, HECYIIUX ayutenb | [t]
d,
KOJIMYECTBO KJIETOK, Hecylux awienb | [j]




d,

Bremummre PaCIIOJIOKECHHE KIIETOK B CYMKE, €CJIN

HW3BECTHO, YTO:

BTOpast KJeTka ciesa xu3necrnocoonast | [1]

BTOpas KJIETKa CJIeBa [o]
HEXXHU3HECTIOCOOHAS

BEImuImmuTe Bce BO3MOKHBIE BAPHAHTBI CyMOK, €CTM B OJHOH M3 XpOMAaTH B HCXOJHOM | [r]
JUIUIONTHOM KJIeTKe mpon3sonnia myTamus 0, — d,

BbIOpaHHbIii 0TBeT:

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmeue

MeTox OLIeHKH

Tounoe coomsemcmeue

MeTox OlIeHKH

Tounoe coomeemcmaue

MeTox OLIEHKH

Tounoe coomsemcmeue

cymMuaThIX TpHOOB (aCKOMHIIETOB) BCE CIIOPHI, 0Opa3yrouuecs B pe3yibTaTe Mei
o6meit o6omouke — cymke. [Ipu 3ToM cTpoeHHe CyMOK y pa3HBIX aCKOMUIIETOB Pa3i
B OAHY JIMHUIO, B CTPOIrOM COOTBCTCTBHUH C IMOPAAKOM PACXOKIACHUA XPOMATHUIA (
oanHakoBO). Kak OyayT BEITISAETh CYMKH, €CIIM UCXOIHBIN AUIUION]] OBLT T€Tepo:

(GopMHUpOBaHKE HEXH3HECTIOCOOHOH crophl, a amnens O, — sxku3HecmocoOHO#. 3
o0o3HaYeHHs: HeXKMU3HEcTTocoOHas cropa — N, sku3HecmocoOHast criopa — L. DeHot
npenunHanus (mpumep: NL). B mociennem 3a1anuu 3anuiinTe BapuaHThl paciiosio
CYMKH OTACIINTC Apyr oT

KoJ14ecTBo KIETOK B CyMKe
[TnonaHOCTh KaXKA0# 13 HUX (N wim 2N)

Cpezu/l HHUX: KOJINYCCTB
KOJINYCCTB
Brimmuiure PACIIOIOKCHHUEC KIICTOK B CYMKE, €CJIM U3BECTHO, UTO!: BTOpas KJIK
BTOpas KJIC

Bremumure Bce BO3MOXHBIE BapHAaHTHI CYMOK, €CIM B OJHOM M3 XpOMAaTHUJ |
npousonuia myranus 0, — d,

n])‘dBllJlbllblC OTBETHI NJIsI: Y

4

np‘dB"ﬂhtht‘ OTBETHI AJIsl: U

In
n

IIpaBubHBIC OTBETHI AJI4: t

np‘dBllﬂhtht‘ OTBETHbI AJIsA: J

IIpaBuabHbIE OTBETHI 115 |

LLNN

n])‘dlilldlbllblc OTBETHhI JIsA: O

NNLL

anIBllIleble OTBETHI IJIfA: I

LNNN NLNN NNLN NNNL



Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmaue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

BOIIPOC 14: DOCCE

LNNN NLNN NNNL NNLN
LNNN NNLN NLNN NNNL
LNNN NNLN NNNL NLNN
LNNN NNNL NLNN NNLN
LNNN NNNL NNLN NLNN
NNNL LNNN NLNN NNLN
NNNL LNNN NNLN NLNN
NNNL NLNN LNNN NNLN
NNNL NLNN NNLN LNNN
NNNL NNLN LNNN NLNN
NNNL NNLN NLNN LNNN
NNLN LNNN NLNN NNNL
NNLN LNNN NNNL NLNN
NNLN NNNL LNNN NLNN
NNLN NNNL NLNN LNNN
NNLN NLNN NNNL LNNN
NNLN NLNN LNNN NNNL
NLNN NNLN LNNN NNNL
NLNN NNLN NNNL LNNN
NLNN LNNN NNLN NNNL
NLNN LNNN NNNL NNLN
NLNN NNNL LNNN NNLN
NLNN NNNL NNLN LNNN
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[Hatime paszeepHymsbili omeem. Ucnonwb3yiime A58 omeema crneyuasbHO omeedeHHoe roJie.
B coBpemeHHOW BMOTEXHOMOIMYECKON MPOMBILLIMEHHOCTU MPUMEHSAIOT pasnuyHble CUCTEMbI AnA
Nony4YeHns LeneBoro pekoMBUHaAHTHOrO Gerka, UCMoMb3yeMOoro B U3roTOBMEHUN NEKAPCTBEHHbIX
npenapatoB. OQHOM K3 TakUX CUCTEM SIBNAETCA KynbTypa pacTUTErNbHbIX KrneTok. OnuwuTte
NPOLIECC MONYYEHMS KNETOYHOW CUCTEMbI AN CUHTE3a peKoMOUHAHTHOro 6enka Ha OCHOBE KNEeToK
pacteHuin. OueHnTe, KakuMK JOCTOMHCTBaMM U HeocTaTkaMu obnagaeT AaHHas cuctema.

Haunbiii  OOBIMHO IS TOMYYCHUST PEKOMOWHAHTHBIX OSITKOB M, COOTBETCTBEHO, TCHHO-MOAUDUITIPOBAHHBIX
OTBET:  pacTEHUi, IPUMEHSIOT arpo0aKTepHalbHYI0 TpaHCPOopManuio. [ 3TOoro pacTeHUsIM BBOIST TUIA3MUAY Ha
OCHOBE akpoOakTepraibHOU (Hampumep, Ti-maa3Mubl), B KOTOPOH OTCYTCTBYIOT T€HBI, HEOOXO0IUMbIS

coOCcTBEHHO arpobakTepusM. BMecTo 3TOro B miia3Muay J00aBJICH 1IEJIeBOM I'eH.

JlocTaBka nmiuasMuJ OCyIIECTBIAETCA Pa3HbIMU criocobamu. Hamprumep, 3T0 MOTYT OBITH MUKPOUHBEKIIUN
(HemocpeICTBEHHOE BBEJICHHE T€HETHYECKOT0 MaTepraa B KIETKH PacTeHHUH ), "TeHeTHIeCcKoe pyxbe"
("oOcTpenuBarOT" KIETKH MENbYANIIIIMU YaCTUIIAMU METAIIJIOB C HAHECEHHBIM Ha HUX T€HETHYECKUM

m MaTepuajoM) H T.JI. BO3M0)XHO, MOYKHO HCITONIF30BaTh HEMOCPEACTBEHHO arpoOaKkTepyid, CoAepIKaIInx
MOJIM(UIMPOBAHHYIO TIa3Muay. M3 HeZ0CTaTKOB MOXKHO OTMETHTH JIOBOJILHO HU3KYIO PE3YIbTaTHBHOCTh
JTAaHHBIX METOJIOB (y PACTEHHUH CYIIECTBYET KJICTOUHAs CTEHKA, KOTOpast 3aTPyHSET IPOHUKHOBEHHUE
TeHETHYECKOI'0 MaTepHaia B KJIETKY, XOTsI, BOSMOXXHO, UCIIOJIb30BaHHE MTPOTOIIACTOB 0€3 KIIETOUHON
CTEHKH, U3 KOTOPBIX ITOTOM MO>XHO C(pOpMHPOBATh KAJUTYC U BEIPACTHTH 1IE€JI0€ PacTeHUE, yOUpaeT Ty
npobiieMy), a Takke HecTlelM(UIHOCTD JOCTABKH (CKaXkeM, T'eH.MaTeprall MOXKET MONacTh B XJIOPOILIACTHI

WJIA MUTOXOH/ZIpUH, a HC B H,HpO). U3 JAOCTOUHCTB - IPOCTOTY CO3J1aHHS BEKTOPOB.

Jpyroii BapuaHT - UCIIOIB30BaHKUE HE arpoOakTepHaIbHON TpaHc(opMaIiy, HO BUPYCHBIX BEKTOpoB. Kak
M3BECTHO, CYIIECTBYET OONBIIIOE KOIMIECTBO BUPYCOB PACTEHUH, TO3TOMY MOKHO MCIOIB30BATh MX IS
CO3/IaHHSI BEKTOPA, COAEpKAIIETo IeneBoi(bie) reH(bl). MeTobI TOCTaBKH B OCHOBHOM Te ke. OTsTh ke, U3-
3a GOJBIIOT0 Pa3HOOOPA3Hs BUPYCOB PACTEHUI BEKTOP CO3/1aTh JOCTATOYHO MIPOCTO, U MOXKHO BO3JIOKHTH

JIOCTaBKY Ha MEXaHH3MBI, YK€ HMEIOIINECs Y BUPYCOB M arpoOaKTepHil.

Xouetcs OTMETHUTD, YTO DYKAPpHUOTUYCCKUC KIICTKU TpaHC(bOpMI/IpOBaTL CJIOKHEEC, YCM IIPOKAPUOTHUICCKHUEC,



Gouiee TOTO, IS TPOKAPHOT MOTJIOIEHUE IeH.MaTepualla n3 BHELIHEH cpeibl 1 00OMEH UM C IPYTHMHU
0c00sIMH - HOPMAJIBHBIH NpoLIece, U 3YKapHoT ke - He 0c000. K ToMy *ke, y 9yKapHOT NIpUCYTCTBYET AP0,
YTO 3aTPyHIET BCTpAaUBaHUE LIEJIEBOIO T'eHa B FeHOM pacTeHHs. OHAKO BEKTOPHI HA OCHOBE yXKe
CYIIECTBYIOIINX arpoO0aKTepHii 1 BUPYCOB PACTEHHUI CHIIBHO YIPOIIAIOT ATY 3319y, YTO JCTAaeT PACTCHUS
TIEPCIIEKTUBHBIM OOBEKTOB I OJTYYCHHE CUCTEMBI CHHTE3a PEKOMOMHAHTHBIX OCJIKOB.

Bepupnii  [OtcyrcTBYyeT]
OTBET
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BOIIPOC 15: 3CCE

IIpencrasiennbie GoTorpaduu HITIOCTPHPYIOT HCMOJIb30BAHHE PA3JIHYHBIX TEXHOJIOTHIH U METOIHK
ISl H3YYeHHsI CTPOEHHsI PeNPOAYKTHBHBIX OPraHoOB pacTeHusl. BbInmoiHuTe 3a1aHNs, 3a1IHCAB OTBETHI
B CIenHal e.

1. YeranoBuTe cooTBeTCTBHE MeKIY oTOrpadusiMu, yBeInIUTeILHLIMA NPUOOPAMHU U METOTUKAMH,
KOTOpbIe MCIOJIb30BAJIMCH NPH NMOJTYYeHHH JaHHBIX H300pakeHuii. 3anuIuTe Kaxa0e MoJIy4YeHHOoe
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!

YBenuuuTesbHble IPUOOpPHI: Hcnonb3yemble METOUKH:

1. Cxanupyrommii >JeKTPOHHBIN |. Hcnonp3oBanue Qiryopecuupyromenl MeTKu

MHUKPOCKOII

2. CBETOBOI MHKPOCKOI 1. KonTpacTupoBaHue npy IOMOIIH COJEH TSDKENBIX METAJIIOB
3. IlpocBeunBaOUIMii 2JICKTPOHHBIN I11. OkpaminBaHuEe TUCTOJIOTHYECKUX CPE30B




MUKPOCKOIT OUTOINIa3MaTUYCCKUM KPACUTCIICM

4. dayopeceHTHBIN CBETOBOM IV. Ucnonb30BaHne KOHTPACTUPOBAHHS O¢3 OKPACKU

MHKPOCKOIT

5. ®doToammapar ¢ MaKpOOOBEKTHBOM V. HambuieHue MpOBOIAINETO MMOKPHITHS Ha TOBEPXHOCTh
00BeKTa

V1. UccnemoBanne MakpooOhEKTa

2. Yrto 0011€ro y CTpyKTYp 0003HAYEHHBIX cTpejikaMu Ha pucynkax B u JI? [lepeuncinre 3T
CTPYKTYPbl, YKAKUTE MJIOMTHOCTh M MPOUCX0KAeHUe TKaHU. OTBET 3aNHIIUTE B OTBEIEHHOE MOJIe.
3. Uto uzodpaxeno Ha pororpaduu I'? OnumuTe NPUHIKMN METO/1A, C TOMOIIbI0 KOTOPOro 0bLIO0
N0JIy4eHO AaHHOe u300paxeHue.

Hauuetii A -2 -1

OTBET: B-3-1
B-3-11I.
r-1-v
o-5- Vi

2) a - 3apOo/bIl (IUIUIOUIHBIH, PAa3BUBACTCS U3 KIICTKHU, OJYYCHHON CIUSIHUEM CHIEPMHUS 1
STALIEKIIETKHN), O - SHAOCTIEpM (TPHUILIOUAHBIN, pa3BUBACTCS U3 KIETKH, IIOJYUYCHHOW CIUSHUEM
CHEPMHUS U TUIUIONAHOM LEHTPAJIbHOM KIETKH) , B - CEMSIIONH (IUIUIONIHBIC, PAa3BUBAIOTCS U3
3apozpima). OOmKM y JaHHBIX CTPYKTYP SIBIISIETCS TO, YTO BCE OHHU SIBJISIOTCS] YACTHIO CEMEHH U 110
MMPOUCXOKACHUIO ABJIAIOTCA PE3YJIbTATOM CIIUAHUA KIICTOK MATCPHUHCKOI'O paCTCHUA U CIICPMUCB
MY’KCKOT'O pacTEHHS.
3) Ha dororpaduu I' n300paskeH 3apo bl pACTEHHS, BUIHBI CEMSI0IbHbIC IHCTOYKH,
3a4aTOYHBIE KOPEUIOK U moder. B ocHOBe TaHHOTO METO/Ia JIEKHUT MOKPBITHE TOBEPXHOCTH 00BEKTa
(HampIJICHHE ) METAIUTUYECKON MBUTBIO. [oirydaroT n300paxeHne ¢ TOMOIIBIO AIEKTPOHHOTO
MHKPOCKOIIA, KOTOPBII UCIIOJIB3YET 3JIEKTPOHBI BMECTO CBETOBBIX BOJIH, KAK CBETOBBIE
MHUKPOCKOIIBL. 32 CYET Pa3HUIIBI B MOTJIOMIEHNH U OTPAXKEHUH MyUKa 3IEKTPOHOB (hOPMUPYETCS
n300paxKeHue.

Bepupnii  [OtcyrcTBYeT]

OTBET
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BOIPOC 16: 3ATIPOC ®AMJA

YBaxkaeMblil y9acTHHK!

J171st cBOETO CHIOKOWMCTBHS BBl MOXKETE COXPAHUThH OTBETHI B IOKYMEHT word:
1. CxomupyiiTe oTBETHI B (aiin word,;

2. He 3a0ynbTe yka3zaTh OJIOK 331aHHS M HOMEP BOIPOCA;

3. Ins coxpanenust Haxmute "@aiin" - Coxpanuts kKak - Kommsiotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOMM JIOTHHOM, Hampumep: "ol1234567" - Briopats popmat PDF.

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



Kpowme Toro, pexoMeHayeM npoay0arpoBaTh (Gaiiia B 4aT IPOKTOPY.

Hanneriii otBet: 012023160.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424913_1/s/fc3c995e5f7b40d5b98f48f0f8a851ec_ol2023160.pdf?uploaded_filename=fc3c995e5f7b40d5b98f48f0f8a851ec_ol2023160.pdf

