Ob1IMUI BAJJ 57 n3 100 6a10B

BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
Erumnerckue MoperuiaBaTels Iocie MyTenIecTBU BOKPYT AQPUKaHCKOTO KOHTHHEHTA MOTJIM IIPUBE3TH B OAAPOK
cBoeMy (hapaoHy

JlanHbIie OTBETHI: ' g.

Meiiku BsUICHBIX aOPUKOCOB

4 b.

Meiku ¢ NieHUIHON MYKOH

‘m Bepnsie oteTsI: L4 3.

Meliku BsUICHBIX aOpUKOCOB

_F'I b.

Meuiku ¢ NieHuYHON MyKOH

_-'I e.

Memiku kKopeHHBIX 3epeH
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Kakne n3 HIXenepeuncIeHHbIX ONOJIOIMYEeCKUX MOJIEKYJ COJIEpKaT B CBOEM coCTaBe cepy?

Jannbie oTBeTHL: L4 3.

Hucrenn

A
Cynbhonumnu

& e.

ﬁ Wucynun

Bepnsie otBeThI: L4 3.

Hucrenn

_-'I C.

Cynbdonunua

_-'I e.

WNucynun
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB



Brioeputre BCE npaBujibHbIE 0TBETHI.
Y ropoxa moceBHOro CriepMuiil conepkut B siape 11 xpomocom. CrienoBaTeibHO, Y 3TOTO BUIA B HOpME

JanHbie & a.

OTBECTHI:
Krnerka-anTunoga cemssadarka coaepxur 11 xpomocom

_-'I b-

Krnerka hopmupyromerocs cemszadaTtka Ha CTaIuu MeTadas3bsl BTOPOTO JeIeHus Metio3a comepkur 1 1
XPOMOCOM

4 C.
@ KneTka anukanbHOW MEpUCTEMBI KOPHS COJEPIKUT 22 XPOMOCOMBI

Bepheie 2 a.

OTBECTHI:
Krnerka-anTunoga cemsszadarka coaepxur 11 xpomocom

4Db.
Kierka opmupyromerocs ceMszayaTka Ha CTaguu Meradasbl BTOPOTo JeJeHus Meio3a coaepxur 11
XpOMOCOM

4 C.

KneTka anukanbHOW MEPUCTEMBI KOPHS COJEPIKUT 22 XPOMOCOMBI
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BOIIPOC 4: 3AINIPOC HECKOJIBKHUX OTBETOB

Bei6epute BCE npaBuiibHBIC OTBETHI.

Jnst momysisiumit MOPCKHX XkemyaeH (pakooOpasHbie), OOMTAIOIMX B IPUOPEKHON 30He 3anajaHol ATIaHTHKHU ITOKa3aHa
BO3MOKHOCTb TPaHCATIAHTHYECKOTO MEpeHOca 0coOeit K BOCTOUHOMY M0Oepekbio OkeaHa. KakoBbl BO3MOKHbIE
MEXaHH3MBI 3TOT0 TepeHoca?

JlanHbie oTBETHI: 'l b,

IlepeHoc padxoB IpH MOMOIIM MOPCKUX CYJIOB

4 C.

[lepeHoc TMUUHOK TEUEHUSIMU

& e.

iV

((HyTeHIeCTBI/Ie» PAYKOB Ha IUIaBAOIUX NPEeAMETAX

Bepnsie otBeThI: L4 .

IIepeHoc paukoB IIpH MOMOLIY MOPCKUX CYZIOB

4 C.

HepeHoc JIJMYUHOK TCUCHUAMU

& e.

«HyTGIlIeCTBI/IC)) PAYKOB HA IJIaBAOIIUX IpeAMETax
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BOIIPOC 5: 3ANPOC HECKOJIBKUX OTBETOB



Brioeputre BCE npaBujibHbIE 0TBETHI.
[pu caxaprom nuadere

JlanHbie OTBETHI: ' b,

MoryT ObITE pa3pymeHbl OeTa-KIETKHU MODKEITYI0OYHOH KeIe3bl

m Bepusie otBeTsI: L4 b,

Moryt ObITh pa3pymeHsl OeTa-KIETKHU MODKEITyI0YHOH KeIe3bl

2 d.

PexoMeHIyIOT THeTy C MOHMKEHHBIM COZIEPKAHUEM JKHUPOB

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.
BriOepure JKMBOTHBIX, O0Jiee MM MEHEE OTAAICHHBIE IIPEIKN KOTOPBIX KOTJa-TO MMENN Pa3BUThIE KPBIIbs U ObLIN
CIOCOOHBI K TIOJIETY, HO TTO3/IHEE YTPATHIIM 3Ty CIIOCOOHOCTD.

JlaHHbIC OTBETHI: ' 5.

Omy

& e.

broxn

B Bepnsie otBeThI: L4 3.
Omy

_F'I c.

Bum

_-'I e.

Bbioxu
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BOIMIPOC 7: 3ANIPOC MHOTOKPATHOTIO BBOJA MMPONNYHMEHHOI'O TEKCTA

[Nepen BaMu n300pakeHUsI Pa3IMYHBIX CTaIM HEKOTOPOTO Tpoliecca MPOTEKAIOIIETo y pacTeHui. PaccMoTpure pucyHkn u
J BBITIOJTHATE 33/1aHHS.



%’i

: o CEa e e ]
1. YcraHOBHTE NPaBUIBHBIA HOPSIOK CTaANH Pa3BUTHU CEMEHH, HAUMHAsI ¢ caMOi paHHed. OTBET 3alMIINTE B OTBEICHHOE
T0JI€ B BHJE MOCIIEOBATENLHOCTH OYKB 0€3 3HAKOB MPENMHAHMS U TPOOEIIOB, PETUCTP HE BaXKEH.

Ortset: [mM]
2. BoibepuTe BepHBIE XapaKTEPUCTHKH TIPECTABICHHOTO mporiecca (OTBET 3alUIINTE B OTBEACHHOE TIOJIC B BUIC
MOCIIE/IOBATEIHHOCTH JIATHHCKUX OYKB B al()aBUTHOM MOpsIIKe 6e3 3HAKOB MPEMHHAHUS U MPOOEIIOB, PETHCTP HE BAKCH):

a. OmpIIeHNE U OIUIOJOTBOPEHHE MTPOUCXOAT HE CHHXPOHHO
b. Apxerouuii IpeCTaBICH OHOMN KICTKOU

c. [Ipu o6pa3oBannm Meracrop MpoOMCXOAUT Meito3

d. ®opmupyeTCsS TPUILUTOUIHBINA SHIOCIEPM

e. XKenckuii rameTouT cocTOUT U3 7 KIETOK

Ortser: [c]

3. TTo xapaKkTepHBIM JETANISIM CTPOCHHS ONPEACIUTE, K KAKOMY OTAEIY OTHOCHUTCS H300paKEHHOE pacTeHHE 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. 3anuimTe B OTBEACHHOE T10JIC PyCCKOE HA3BaHME THIIA TMHELES 9TOr0 PACTCHHMSI.

Ortser: [K]

Bbi0panHbIii 0TBET: INepen BamMu M300pakeHUsI PA3IMYHBIX CTA/INI HEKOTOPOTO Mpoliecca MPOTEKAIOIIEro y pacTeHuii. Pa



MeTo1 OLIEHKH

Tounoe coomsemcmaue

MeToa OlleHKH

3HAKOB IPCIIMHAHUA U npo6eJ1013, PErucCTp HE BAXKCH.

Otser: / ABJIET'B
2. BBI6epI/ITe BepHLIe XapaKTCPUCTUKU MIPEACTABIICHHOTO npouecca (OTBeT 3alIUIINTE B OTBEACHHOC I
ropsiike 0e3 3HaKOB MPENHHAHUS U IPOOEIIOB, PETHCTP HE BaXKEeH):

a. OnblIeHHE U OIUIOJOTBOPEHHE IPOUCXOJSAT HE CHHXPOHHO
b. Apxerouuii npeaCTaBiIeH OJHON KICTKOM

c. [Ipu o6pa3oBanuy Meracrop MpOUCXOAUT Mei03

d. ®opmupyeTCs TPUILUIOUIHBIN SHAOCTIEPM

e. XKenckwuii rameTouT COCTOUT U3 7 KIETOK

Orger: ' acde
3. Tlo xapaKkTepHBIM JETaIsAM CTPOEHHS OTIPEAEIIUTE, K KAKOMY OTJIENTy OTHOCHTCS H300paXkKEHHOE pa
ToJIe.

Orser: @ JInneiinbie

4. 3anumuTe B OTBEACHHOE TTOJIE PyccKoe Ha3BaHMe KIICTKH, KOTOpas JaeT HadaJlo 3apOIBIIIEBOMY 1}
Otser: @ Meracnopouur

5. 3amummuTe B OTBEJCHHOE I0JIE PyCCKOe Ha3BaHMe THUIIAa THHEIEes] 3TOT0 PacTeHUS.

Orser: & CuHKapnHbIi

“paBMJlbllble OTBETHI 1JIsi: I

ABJIET'B

HpaBl/lJ'lebIe OTBEThI 1JisA: C



Tounoe coomeemcmeue ACDE

MeTo] OlIeHKHU IlpaBuabHbIe 0TBETHI 1JIsA: h
Cosnaodenue wabnona [TIm]okpsITOCeM[ sie [HHBIE
Cognaoenue wabiona [L]BeTkOBEIE

MeTtoa OLleHKH IIpaBu/bHBIE OTBETHI 1JISA: O
Tounoe coomsemcmeue Meracnopa

Tounoe coomeemcmeue Makpocnopa

MeTox OLeHKH ITpaBuiabHbIE 0TBETHI AJs: K
Coenadenue wabnoua [ ]enokapnHbIit
Coenadernue wabnona [CclunkapnHsbIii

Coenadernue wabnona [Cclpocurmiics
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BOIIPOC 8: 3AINIPOC MHOTOKPATHOI'O BBOJA INPONIYHEHHOI'O TEKCTA

Hepen BaMHu - I/I306pa>KeHI/IH Pa3JINMYHBIX JKUBOTHBIX (COOTHOHIGHI/Iﬂ pa3MEpoOB HE CO6J'IIOI[CHLI). Ol'[pe}IeJ'II/ITe, K KaKUM
KJIacCaM OTHOCSITCS STH YKUBOTHBIC. 3aMUIINTE PYCCKHE HAa3BAHHE OTUX KJIACCOB B OTBEACHHBIC ITIOJIA PAIOM C
COOTBETCTBYHOIINMU HOMEpaAMH.

1. [u]
2.[1]
3.yl
4.[r]
5. [w]

BbIOpaHHbIii 0TBET: [Nepen BaMu - M300paXkeHUs pa3IMUHBIX )KUBOTHBIX (COOTHOLIEHHS pa3MepoB He coOitoseHsl). Ompe,
3anumure pyccKue Ha3BaHHMe dTHX KJIACCOB B OTBEACHHBIE OIS PSIIOM C COOTBETCTBYIOIIMMU HOME



MeToa OLlEeHKH

Cosnadenue wabnona

Cosnaodenue wabnona

MeToa OLIeHKH

Tounoe coomsemcmaue

MeTo OLIEeHKH

Cosnadenue wabnona

Cosnadenue wabnona

MeToa OLIeHKH

Cosnadenue wabnona

Cosnadenue wabnona

MeToa OLleHKH

Cosnadenue wabiona
Cosnaoenue wabiona
Cosnaoenue wabiona

BOIIPOC 9: 3CCE

1.9 IMaykoo6pa3Hbie
2.9 Miekonurarouue
3.9 AMbpuoduu

4.% XpsieBbie poIObI
5. @ PakooGpa3Hbie

HpaBl/l.H])H])Ie OTBETHI JIsI: U

[Mn]Jayxoobpasusre( )?()?()?()?()?()?()2()?()?
[Aa]paxmumei( )?()?()?()?()?()?()?()2()?

IIpaBuabHBIE OTBETHI AJ15: t

Mekomnuraromnme

“paBl/l.Hl)lll)IC OTBETHI IJISl: Y

[33]emmoroansie( )2( )2()2()2()?2()?2()?2()2()?
[Aa]mbubun( )?()?()?()?2()?2()?2()?()?()?

HpaBl/lﬂbele OTBETHI AJIs: I

[Xx]psmessie pri6ei( )?()?()?()?()?()?()?()2()?
[Xx]psamessie( )?()?()?()?()?()?()?()2()?

HpaBl/lJ'lebIe OTBEThI 1JIsl: W

[Pplakoobpasubre( )?()2()?()?()2()2()?()?()?
[B]pice pakoodpazusie( )?()?()?()?()?()?()?()?()?

[Mm]anaxocrpaxu( )?()?()?()?()?()?()?()?()?
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'Hepe;[ Bamu TEKCT, couepmamnﬁ nATH OMOJOTrHYeCKUX OIIH00K. BHUMAaTEIbHO MPOYTHUTE €10, HaliauTe



OINOKHU U 00BACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBEIEHHOE TIOJIE.
Buumanue! Hcnpaenenue (ppazvl uckiiouumenvHo ompuyanuem (Moxcem — He MOJNCem, UMeem — He
umeem u m.n.) ne zacuumoieaemcs. Heooxooumo cpopmynuposams ymeepoumenvrnoe npeonoxicenue.

'eHbl «7IOMamIHEro XO3sCTBA» — OIIEMEHTHI TE€HOMa, HEOOXOAMMBIC IS TMPOTEKAaHHS OCHOBHBIX
KJIETOYHBIX IIPOLIECCOB B opranu3me. K ux 4ucily OTHOCSTCS W TeHbl, KOHTpoaupyrowmue perukanuo JTHK,
TPaHCKPUIIIUIO, TpaHCHAIuio. OHM SKCIPECCUPYIOTCS MOYTH BO BCEX JKMBBIX KJIETKaX Ha BCEX CTaIUsIX
OHTOT€HE3a M XKU3HEHHOI'0 LMKJA. Y MHOTOKJIETOYHBIX JKUBOTHBIX TaKH€ T€HBI JIOKAIM30BAaHbI U B SAApe U B
MUTOXOHApUAX. VHTEpecHO, UTO «XO3SIMCTBYIOIIHME) MPOLECCHl B MHUTOXOHIPHSIX 3THUX AYKAPHUOT TOITHOCTHIO
aBTOHOMHBI OT sifiepHbIX TeHoB. Eme B XX Beke ydeHbIe JO0Ka3alld, YTO MHUTOXOHJPHHA — HE YTO HHOE Kak
NypIypHBIE CEpOOAKTEPHH, IEPELIeIINE K )KU3HH B KIeTKaX APEBHUX aHA3POOOB.

Y TOKpBITOCEMEHHBIX PACTEHUI TEHBI <«IOMAITHETO XO3SHUCTBA» COJNEpXKaTcs B spe, B IUIACTHIAX,
MUTOXOHJPUAX, a TakKe B IurasMumax - Hebompmux monekynax JIHK, mokanm3oBaHHBIX B mUTOIIIa3Me U
PEIUTMLIUPYIOLINXCS OTHOCUTENBHO HE3aBUCHMO OT SACPHBIX U IUIACTHIHBIX 3JIEMEHTOB F€HOMA. 3aMETHUM, UTO
cBosa cobctBenHast JHK Obuta oOHapykeHa M B COCTaBe KMHETOCOM — 0a3albHBIX 3JEMEHTOB JKI'YTHKOBOTO
amnmapara 3yKapuoT, 4yTo B 80-¢ roJibl MPOILIOro Beka pacCMaTPUBAIN KaK apryMEHT B TIOJIb3Y THIIOTE3bI 00 UX
CUMOHOTCHHOM TIPOUCXOXKICHUH.

B ornmume OT reHOB «IOMAIIHETO XO3SHCTBa», TEHBI «POCKOIIN» Pa0OTAOT B KIETKAaX ONpEACICHHBIX
TKaHe W OpraHoB, obOecreumBas WX Cchernudpudeckne (QyHKIUH, W IKCHPECCUPYIOTCS JIHWIIL TOT/a, KOraa
TpeOyIOTCS UX MPOMYKTHL. K HUM, B 9aCTHOCTH, OTHOCSTCS TeHBI, Koaupytomue pudocomusie PHK.

Han 1. I'ensl peruukaunu JJHK skcnpeccupyroTes B KIIETKaX, KOTOPbIE aKTUBHO JIEJATCS U yABaUBAaIOT CBOU

HBIH TeHEeTHYECKHI MaTepHan B S-hase. BONBIIMHCTBY COMAaTHYECKUX KIETOK OpraHu3Ma, HarnpMep, HeHpoHaM 1

OTB€ MpIIILIAM B TEJIE YEJIOBEKA, HE3aUEM DKCIIPECCUPOBATH T€HBI PEIUINKALIMY, BEAb OHU MIEPECTAIOT ACIIUTHCS.

T:
2. I'eHbl B MUTOXOHJPUAX HE MOJHOCTHIO aBTOHOMHBI OT SIIEPHBIX TEHOB, HAIIPUMEP, TEHOM MUTOXOHIPUH KOJIUPYET
LUTOXPOM b, HO 0€3 OCTaNIBbHBIX KOMIIOHEHTOB 3JICKTOH-TPAHCIIOPTHOM IIEMH 3TOT OEJI0K OKa3bIBaCTCs OCCIOIC3EH.
BonbmncTBO KOMIOHEHTOB D TLI KOTUPYET ANEPHBIN T€HOM.

3. MUTOXOHAPUH HE SBIAIOTCSA OTOMKaMH IyPIYPHBIX CEpOOAKTEPUI, TOCKOIBKY 3TH OAKTEPUH ABAITIOTCA
aBTOTpOo(haMu 1 aHA3POOAMH, & MUTOXOHIPHH OCYIIECTBIISIIOT OKUCIUTENbHOE (POCHOpHINPOBAHIE C yIaCTHEM
kuciopoza. [IpeakamMn MuTOXOHApHUH ObLTH anb(a-npoTeoOaKTepHy.

4. B OUTOIINIa3ME KJICTOK paCTCHI/Iﬁ He ObIBaeT IJIasMHu .

5. Krenam "pockommu" He otHOCATCS reHbl prdocoMubx PHK, Bens pubocomer (pPHK siBistroTest MX KOMOHEHTaMH)
HY>KHBI JUIs1 TpaHcisiuu (CMHTe3 6enka no Matpuue MPHK) B 99,99% kieTok (Hy>KHbI BCEM, HO B HEKOTOPBIX
KJIETKaX MPOLECCHI )KU3HEIESITEIbHOCTH HACTOJILKO 3aMEJUISIOTCS, YTO M TPAHCIIIINS OCTAaHABIIMBACTCS).

Bep [OrcyrcTByer]

HBIN
OTBE
T

] | 2

bIB —

| |l =l -
OTBE T

T «» Mashups

Path: p

Cnosa:1
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOIINYIMEHHOI'O TEKCTA

B oannom 3a0anuu eam nHeobxooumo npoanaiusupoeamsv pazmeHm mexcmd, noCeaujeHHbull
i MemoOuKe UCCIe008aHUl, U HA OCHOBAHUU CEOUX 3HAHULL U UHGOPpMAYUU U3 MEKCma 6bINOJHUMb
“3a0aHus.
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Meron monumepasnoi nennoi peakuuu (III[P) B HacTosimiee Bpemsi IMHPOKO NMPUMEHSETCS B

owosmornn u MmemunuHe. Knaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMUUN
uHTepecytomeid Hac nocnenoBarenbHocTH JIHK. CnennduyHocts maHHOW peakiuu 00ecreduBaroT
HeOoJIbIIME MOCIIE0BATENbHOCTH HYKJICOTHUAOB - mpaiiMepbl. Mx moaluparoT k 000MM KOHIIAM
ammmudumupyemoro yyactka JIHK takum o0Opa3oMm, 4ToOBI MOCIIEIOBATEIBHOCTh TaK HAa3bIBAEMOTO
IPSIMOTo IpaiiMepa COOTBETCTBOBAJIA IOCIEIOBATEIbHOCTH HA 5°-KOHIE IIENH, TOTAAa Kak oOpaTHBIN
npaiiMep 0OpaTHO KOMIUIEMEHTApEeH IMOCIeN0OBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uaTepecyromuii Hac ydactok JIHK 3akanumBaercst mociemoBatenbHocthio 5 -AAGCTA-3°, To
oOpaTHBIi mpaiiMep OymeT WMeTh mocieaoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocienoBarenbHocTh JIHK cmecs g IIHP peakumm HarpeBarT 10
OIIpEeICJIEHHOW TEeMIIEpaTyphl - TEMIIEPATyphl OT)KUTA MPaiMEPOB. DTa TEMIIEpaTypa pacCUnuThIBACTCS
nyreM TNpuOaBiIeHUs K TeMIlepaType IUIaBjleHus (TeMmepaTypa, HOpU KOTOpPOH HPOMCXOIUT
pa3peAMHEHUE JBYXIENOYEUHON Mosekyasl npaiimepa) 4°C  rpangycoB. JHK-nommumepasa,
OCYILECTBIIAIONIAs PEIUIMKALMIO HHTepecyromero Hac yyactka JIHK, ucnone3yer npaiiMep B KauecTse
3aTpaBKHM JUId Hauyala CHHTe3a. B pe3ynbpTare NaHHOW peakiuH IOydaeTcs KOMHs HeoO0XOoIuMou
nocienoBarensHocta JIHK.
Jnst Toro, 4toObl pa3nuuuth mnocienosarenbHocTd JIHK, MOXHO HCIONB30BaTh PECTPUKTA3bl —
(bepMeHTbI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpPEesICHHbIE MTOCIeI0BATEIbHOCTH HYKICOTHI0B
B JIHK (Tak Ha3biBaeMbie caiiThl pectpukiuu). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukuuu Hecer mocienoBarenbHocTh 5 -GCATC|G-3, npu peakiuu ¢ MOCIEA0BATEIBHOCTHIO
JTHK Oymer paspesarh ee Ha [Ba (parMeHTa, COAEpIKAlIMe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3' u5-G-3.

1. B nmnpemioKeHHOW MOCIeIOBATEIPHOCTH HYKJICOTHIOB 3aKOAMPOBAH MenTua JuHoN 19
AMHHOKHMCIIOTHBIX OCTaTkoB. Bam HeoOXxoammo momo0Opare mpaiiMepsl i aMIumdduKanum
HYKJICOTUJHON TIOCIIeIOBATEIbHOCTH, KOJUPYIOIICW IaHHBI TENTHA, HAYMHAs CO CTapT-KOJOHA
(ATG), u coaepxamieit cron-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JOKHBI OBITH
crnenuuIHbl 1 00J1a1aTh TPUMEPHO OJIMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmnepatypa TuiaBieHusl paccuutThiBaetcs o ¢popmyne: 2(A+T) + 4(G+C), rue OykBbI - 3TO
KOJIMYECTBO HYKICOTUIOB KAXIOro THIa. Pasmep Kaxaoro mnpaiMepa IODKEH COCTaBIATH 15
HYKJICOTH/IOB.

3anummMre B OTBEAEHHOE T0JI€ MOJyYeHHbIE MTpaliMephbl B HAIIPAaBIEHUHU OT 5°- K 3’°- KOHIly B BH/ie
N0CJ1e/I0BATEJbHOCTH 3aIJIaBHBIX JATUHCKUX OyKB 0e3 npo0es1oB (B TOM 4Hcie KOHLIEBbIX) U
KOKUTE TEMIIEPATYPy UX TUIABJICHUSI.

5’ -
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTAAGG
CACTTTCGACCAAACTAGACATAG -3

OTtBet:

[Tpsimoii nipaiimep: [X]

OOpartHsblit mpaiimep: [Y]

Temneparypa miaBiaeHus npsiMoro npaiimepa: [2]°C

Temreparypa miaBieHus: ooOpatHoro npaiimepa: [m]°C

2. Tlomyuennslii B mpenpiaymieid yactu 3amanus [ILP mpomykt BcTpawBaeTcss B IMIa3MUIY JUIS
CUHTe3upoBaHusl Oenka B Oakrepusix. BaM naHbl mociieoBaTeabHOCTU (CalThl PECTPUKLHUH), IO
KOTOPBIM JIBE PECTPHUKTa3bl (SHIOHYKJea3bl pecTpukiuu) crneuuduuno paspesaror JJHK. B orsete
YKOKATE pa3Mep (parMeHTOB, KOTOpbIE TONy4daTcsi B pe3yjbTaTe peaKIUuu PEeCTPUKIINH,
MPOU3BEICHHOM ATUMHU PECTPUKTa3aMU JUIsl TUIa3MUJbL, COJAEpXalleil BCTaBKYy B IPaBWIbHOU
OPUEHTAIINH IICTIH.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3anUIIKTE B OTBEJAEHHOE I10J1€ B BI/I€ MOCJIe10BaTEIbHOCTH YHUCEJ, PACITOJI0KCHHBIX 11O

BO3paCTaHUuIO U PasaeJeHHbIX OAUHOYHBIMH l'lpOﬁeJ'IaMI/I.
Ortser: [n]



BbiOpaHHbIil 0TBET:

MeTo OLleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmaue

B oannom 3a0anuu eam neobxooumo npoanaruzupoeams gpacmenm mexcm

ceouUx 3HaHUU u ungopmayuu u3
Meroxa nmonumepaznoit nienHoit peakiuu (I1L[P) B HacTosimee BpeMsi MIHAPOKO 1T
MO3BOJISIET TOJNYYUTh OOJBIIOE KOJMYECTBO KOMHI WHTEPECYIOIICH HAaCc IOCIE,
o0ecreunBarOT HEOObIIKE MOCIEOBATEILHOCTH HYKJICOTUIOB - mpaiMepsl. X 1
JHK Takum 00pa3oM, 4ToObI MOCIEA0BATEIHLHOCTh TAK HA3bIBAEMOTO MPSMOTO Ipa
L[N, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEeH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCThIO 5 -AAGCTA-3", 10 006p:
TAGCTT-3". Yto0bl mpaiiMepsl MOIJIH Yy3HATh HEOOXOIUMYIO IIOCIIEAOBATEIIE
OTIPE/ICICHHOW TeMIIepaTyphl - TeMIIepaTyphl OTKHUTA MpaiMepoB. DTa TEMIIEPaT,
IUIaBJIeHUs (TemMIepaTypa, Ipyu KOTOPOil MPOMCXOAUT pa3beAMHEHNE ABYXIEOYCHH
OCYILECTBISIIOIIAs PEMIMKAMI0 HHTEpecyromero Hac ydactka JIHK, ucnosb3yen
pe3ynbTaTe NaHHOM peaklny MoMy4aeTcsl KOMUs He0OXO0IMMOM MOCIeI0BAaTENbHOCT]
Hnst Toro, utoOsl paznuuuth nocieposarenbHoctd JHK, mMoxHO ucnons3oBarth |
CTPOro OIpeJeleHHbIe MociieoBareabHocTi HykiIeotu0B B JIHK (Tak Ha3bpiBaeMm
KOTOPO#i caiiT pecTpukuuu HeceT nocienoBarenbHOcTh 5 -GCATC | G-37, npu peak
nBa parMenTa, coAaep Kalie Ha KoHmax mocienosareapbHocT 5 -GCATC-3" u 5 -

1. B mpeanokeHHOH MOCIeI0BaTeIbHOCTH HYKJICOTHIOB 3aKOJUPOBAH MENTUM [
noa00paTe mpaiMeps! sl aMIUTM(UKAIUN HYKJICOTUIHON IMOCIEI0BATEILHOCTH,
(ATG), u comepxameii cron-komon (TGA, TAG, TAA). IlomHHTe, YTO Mpaim
OJIMHAKOBOM TeMIlepaTypoil IuiaBjieHus (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXKIOTO TUIMA. PasMep KaxIorc
3anuuuTe B OTBEJECHHOE I10JI€ MOIyUYeHHbIE IpaliMephl B HAIIPABJIEHUU OT 5~ K 37~ &
JIATHHCKHMX OYKB 0e3 n1po06es1oB (B TOM 4MCJie KOHIEBBIX) U YKOKUTE TEMIEPATyp
5
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTA,
CACTTTCGACCAAACTAGACATAG -3’

Otsert:

Ipsimoii npaiivep: @ TTGGTCTACTTCCAT

O6parnbiii npaiivep: @ TTGGTCTACTTCCAT

Temrieparypa riaBieHus mpsMoro mpaimepa: « 42°C

Temneparypa nuasienus obparHoro npaiimepa: & 40°C

2. [Tonydyennslii B mpeapinymei yactu 3aganus [1LP npoaykt BcTpanBaercs B Iuia:
MOCJIEI0BATENbHOCTU (CaThl PECTPUKIMM), 1O KOTOPHIM JIBE PECTPUKTa3bl (IHJIC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOPHIE MOJy4YaTcs B PE3yJIbTaTe PEaKIIHF
IUTa3MHU/JIbI, COZIEpIKalllel BCTaBKY B MPABUIIbHOM OpUEHTALINH LIETIH.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3aIIMIIMUTE B OTBCACHHOC IM0JI€ B BUAC ITOCJICA0BATCJIBbHOCTH YUCEJI, pacm
OAUHOYHBIMMU npoﬁe.naMn.
Orser: &3 1000 1000 2000

npﬂlill.lblll)lt‘ OTBETHI JJIfA: X

ATGGAAGTAGACCAA

nl)leH.,'thhle OTBETHI IJIAA: Y

CTAGTTTGGTCGAAA
[IpaBHJILHbIE OTBETHI 1JI51: Z
42



MeTo/ OLeHKH Hp&lBllJbele OTBETHI AJIfA: M

Tounoe coomeemcmeue 42
MeToj OLeHKH [IpaBuJILHBIE OTBETHI AJISI: N
Tounoe coomeemcmaue 1000 1019 2041

1
u3 5 0a/10B

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

B aMHHOKHCJIOTHON NOC/IeJ0BATEbHOCTH 0eJIKa MPON301ILIa 3aMeHA BAJIMHA B 6 M0J105KeHHH HA
JeiinuH. Kakoe Bo3eiictBue Ha GyHKIMIO Oes1ka MOXKeT 0Ka3aTh Takas 3ameHna? /laiiTe
KPATKHii OTBeT.

Han OO6e aMHHOKHCIIOTHI SIBIISIOTCS THAPOGOOHBIMH, HO Yy JIeHnHa OOKOBOH pasinKai O0JbIIe Ha OHY METHIIBHYIO
HBIH rpynmy. B kaTanuse 9TM aMUHOKHCIIOTHI YYacTHsl He MPHHUMAIOT, T03TOMY Ha QyHKInH Oelika Takas 3aMeHa,

OTB€ BEPOSITHO, CHIILHO HE CKaXKeTCs. UyTh MOTYT YBEIIMUHUTHCS pa3Mepbl ruipodGoOHOTO siapa OSIKOBOM MOJICKYJIHI.
T:

Bep [OrcyrctByer]
HBIN

K‘OTBG

T

w | M| |
m | M| M| K

OTBE

T = Mashups
Path: p
CrnoBa:0

5
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BOIIPOC 12: 3ANPOC MHOTOKPATHOTI'O BBOJA MPONYIMEHHOTIO TEKCTA

Buumamenvno npouumatime npedioxcennvle Qpacmenmsl MmeKcma u paccmMompume pucyHKiL, 3amem nepexooume K
8bINOTHEHUIO 3A0AHU.
®parmenr 1.
BonbIIMHCTBO HA3eMHBIX PAaCTEeHUH BCTYNAIOT B CHMOMOTHYECKHE OTHOLIEHHS C rpudamMu, 00pasys MUKOpU3y. DTH TpHObI
UTPAIOT KIIIOYEBYIO POJIb B PETYJIIIMN JOCTYIHOCTH NMUTATEIBHBIX BEIIECTB U HHTEHCUBHOCTH YTJIEBOJHOTO MEeTabO0IM3Ma,
Y4acTBYIOT B IOBBILIIEHUHU aJaTALIMOHHBIX BO3MOXHOCTEH pacTeHnil. OHM OKa3bIBAIOT BIMSHUE HA CTPYKTYPY HNOYBHI,
6nopazHoobOpasue GpUTOIEH030B U (HYHKIIMOHUPOBAHHUE SKOCHUCTEM B 11esIoM. COTrIacHO COBPEMEHHBIM IPEJICTABICHHUSIM
BBIJIETISIIOT CJIETYIONINE OCHOBHBIE TUITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPOMHBII 1 3KTOIHIOTPO(HBIN, COYETAIOIINH B
ce0e 4epThl IBYX HEPBBIX THUIIOB.
OKTOMHKOpPH3a BO3HUKAET, KOT/1a TH(BI Tprbda OIIIeTaloT KOPEHb IUIOTHOM CeThio, 00pa3ys 4eX0J, WIN MUKOPHU3HEIE
ijyGKI/I (pucyHok 1). I'ndsl rpuba NpOHUKAIOT CKBO3b PU30JIEPMY KOPHS U PACIIPOCTPAHSIIOTCS 10 MEXKJIETHUKAM, HE
MIPOHMKAs B KJIETKH. J{J1s1 KopHEH, 00pa3yoniix TaKyl MHKOPH3Y, XapaKTEpPHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB H
PEAYKIHSI KOPHEBOTO YEXJIMKA BIUIOTH JIO OJHOTO-/IBYX CJIOEB KJIETOK. DKTOMUKOPH3Y 00pa3yroT APEBECHBIE PACTCHHUS,
cocrasirone mpuMepHo 10% coBpeMEeHHBIX CEMEHHBIX pacTeHui. [ pubHOM mapTHEP OTHOCUTCA K Oa3HIHABHBIM,
CyMYaThIM WM 3UTOTHYECKUM rpudbamM. B HacTosmee BpeMs onmcano okoso 8000 BUIOB 3KTOMHKOPHU3HBIX TPHOOB, HO
oOmee nx uncio MoxeT gocturath 20-50 Teicsdy. HekoTophle u3 3THX rprOOB, TaKMe KaK MO0CHHOBHUK MJIM MACIICHOK,
(opMHUpPYIOT CHMONO3 TOJIBKO C OJJHUM POJIOM AepeBbeB. Jpyrue, kak, HalpuUMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YUCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OJJHO JIEpeBO MOKET UMETh 710 15 1 Gosee rpuOHBIX NapTHEPOB. B skTOMUKOpH3HOM
cuMOmo3e 00a mapTHEPA MOJTyJaroT B3aUMHYIO BBITOJly: pacTeHHe 00ecrieYBaeT MUKOOMOHTA OpraHMIECKUMHU
COCMHEHUSIMH, a TPHUO, B CBOIO oYepe/ib, CHaOkaeT (PUTOOMOHTA NPEUMYIIECTBEHHO COEJMHEHNSIMH a30Ta, B TOM YHUCIIE
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MOYEBHHOI — CBOMM TJIaBHBIM IPOJYKTOM 00MeHa, a Takxke (pochopoM, KalueM, KajabliueM U MUKpoasieMeHTaMu. Kpome
TOT0, PAa3BETBIEHHBIA MULIEINI I'pHOa IIOCTABIAET PACTCHUIO BOLY, (YHKINOHAIEHO 3aMEHSS KOPHEBBIE BOJOCKH.
OHpoMHEKOpH3a (PUCYHOK 1) XapakTepu3yeTcst TeM, 9To TH(hbI MUKOOHOHTA MPOHUKAIOT B KJIETKH KOPHI KOpHA. Ha
MIOBEPXHOCTH KOPHS OHA BEIPaXKEHa C1a00, 1 OCHOBHAS 4acTh MULICJIUS ITpHOa HaXOAUTCS BHYTPH KOpHs. B KiieTkax KopHS
MOTYT 00pa30BBIBATHCS CKOIUTEHHS TH( rprda B BUAE KIYOOUKOB U B BHIE ITY3BIPHKOB (Be3uKyn). ['n¢sr MoryT
Pa3BETBIATHCS BHYTPHU KICTKH — 3TH 00pa30BaHUs HAa3bIBAIOTCS apOycKyaamMu. K sHTOMUKOpU3E OTHOCATCS
apOYCKYJISAPHBIN (BE3UKYJSIPHO-apOyCKYIISPHBII), 9pUKOUAHBIA U OPXUIHBIH THIL. /IBa MOCIIEHUX XapaKTEPHBI TOJIBKO JUIs
npezacTaBuTeNel cemeiictBa Bepeckosbie 1 OpxuaHble, COOTBETCTBEHHO. Hanbonee pacpocTpaHeHHOH Pa3HOBUIHOCTHIO
SHJIOMHUKOPHU3HI SBIISIETCS apOycKysipHast MUkopu3a (AM). AM ¢opMupyercst G0JIBIIMHCTBOM BBICIINX pacTeHuit (75-
90%) c rpubamu otnena Glomeromycota (~150 Bunos). He o6pasyrotr mukopu3sy npeacraButenn KpecTonBeTHbIX,
MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak U B cirydae ¢ 9KTOMHKOPU30H, MUKOPU30BaHHOE pacTeHUE CHa0XaeT Irpud
OPraHHKOM, a PHJOMHKOPU3HBIE TPUOBI 00ECIIEYMBAIOT CBOETO XO3sIMHA B TIEPBYIO 0uepeab (GochopoM, a TaKkKe KaJlueM,
MeJIb0 M KaJIbIUEM.

OKTOHAOMHUKOPH3a BO MHOTOM CXOJHA C SKTOMHKOPH30i1: 00pa3yercss MaHTHs U3 TH(] rprubda, 0OqHaAKO MHKOOHOHT
NPOHHUKAET BHYTPH KIETOK SMUICPMHUCA M KOPBI KOPHS. DTOT THUII MUKOPH3bI 00pa3yeTcsi HSKOTOPBIMH PacTeHUAMH
cemelicTBa BepeckoBble. ApOYTOMAHBII THI SKTOIHIOMHUKOPH3HI XapaKTEePeH A1 3eMITHUYHOTO IePeBa, TOIOKHIHKH,
TPYLIAHKH U 1., &8 MOHOTPOIIOUHBIH - 7St HOXBENbHEKA. MHOTHE U3 9THX PaCTeHUH SBISIOTCS MUKOTPO(MHBIMHU (T.H.
«CanpoQUTHI»).

IKTOMMKOPH3a 3HAOMWKOPM3a
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PucyHok 1. 3KTo- (cnesa) n aHaommnKkopusa (cnpasa). MosACHEHUA B TEKCTE

®parmenr 2.

BoOoBbIe pacTeHHst ClIOCOOHBI K (POPMHUPOBAHHIO HECKOJIBKUX MYTYaIUCTHYECKUX HAOCUMON030B (pUCYHOK 2). OnuH u3
HUX IpeAcTaBisieT coboi cumbnoTHyeckoe B3aumozaencTue ¢ AM-rpubamu. Hannune AM yiydiiaeT MUHEpanbHOE
MUTaHUE pacTeHHUs, pexie Beero (ochaTHoe, MOBBIIIAET YCTOWYNBOCTD PACTEHUI K (pUTONATOreHaM U aOMOTHYECKHM
ctpeccam. AM cuMOm03 conpoBoXkaaeTcss popMHPOBaHHEM OCOOBIX CTPYKTYP, Ha3bIBaEMbIX apOycKyIamMu. B HuX
MIPOMCXOJIUT B3aUMHBIN 00MEH NpoaykTaMu GoTocuHTesa 1 pocharamu. BaxxHbIMH 3KOJIOTHUECKUMH (QYHKIUSIMU TPHOOB
AM sBistoTcst oOecrieueHne B3aMMOICHCTBHS PACTEHUH Pa3IMYHBIX BUIOB B (PUTOLIEHO3aX IIOCPEJICTBOM €INHOM ceTr TUd
u ydactue B (JOPMUPOBAHUH CTPYKTYPBI OUBBI.

OcobeHHOCTBIO 6000BO-pH306HaIpHOr0 cnMobunosa (BPC) sBisiercs BeIcokast crienuUIHOCTh, NPOSBIAIONIASCS B TOM, YTO
oTpe/ieTICHHbIE BUIBI/IITaMMBbI KIIyOEHBKOBBIX OakTepHii 00pa3yroT COBMECTHUMBIE TIAPHI JIMIIb C ONPEIeJICHHBIMI
rpynmnamMu 6060BbIX. [Ipy 3TOM Ha KOPHAX PACTEHUH Pa3BUBAIOTCS CIICIMAIN3UPOBAHHbBIE CTPYKTYPbl — KIyOEHBKH,
KOTOPBIE SBIISIOTCS BHIOM3MEHEHMSIMU OOKOBBIX KopHEH. OHU (HOpMHUPYIOTCS B pe3ysibTate (OpMUPOBAHHUS 0COO0H
KITyOeHBbKOBOI MepucTeMbl. bakrepun nocenstoTcest BHYTpH KIETOK KiryOeHbpKa B TpaHCPOPMHUPYIOTCS B GakTeponsl. B
KITyOeHbKaX CO3Jaf0TCs ONTUMAIBHBIE YCIIOBHS TS (PUKCAIIMH aTMOC(EpHOTo a30Ta OaKTEPOHNTHBIM (epMEHTOM
HUTPOTEHA30i. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIOPOIa, M PACTEHHE CO3AaET MUKPOAIPOOHYIO Cpexy BHYTPH
KITyOeHbKa, OKpy’Kasi ero CyOepHHI3MPOBAHHON HJIOJIEPMON U aKKyMYJUPYS JIETTEMOTIIO0HH B KileTKax. IMeHHO Hann4me
serreMorioouHa mpuaaéT 3¢ (HeKTUBHBIM KITyOeHbKaM HHTEHCUBHBIN po30BEIi 1BeT. braromaps oopasosanmio BPC
6000BbIEe pacTeHHs MOTYT PacTH Ha cyOcTparax, He Co/IepalluX CBsI3aHHOTO a30Ta. OcyliecTBiIeHUe Mpouecca GUKCAUN
a30Ta olpeeNsaeT 3HauuTenbHyIo posib BPC B kpyrosopore a3ora B IPUPOJIE U MOBBIILEHUHU TIOJOPOIHS IOUB.



HHTEeHCHBHOCTD (l)OpMI/IpOBaHI/IH CUMOMO30B 3aBHUCHT OT 00€CIIEUEHMS JIEMEHTAMH IOYBEHHOIO MUTAHHUS paCTeHI/Iﬁ —

dhochopom 1 a30TOM.
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PucyHok 2. A. MNoToK BelectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBble cumburosbl 6060BbIxX
pacTeHuin. MoACHEHUA B TEKCTE

Buibepume BCE npasunvivle omeemol u3 wemvlpex npeonodcenvlx. Omeemnvl Ha KaxicOblil BONPOC 3aNUUUME 8
8u0e NOCAe008AMENbHOCHIU IAMUHCKUX OVKE 6 andasumnom nopsoke 6e3 npobenos u 3HaK08 NPEenuHaAHUs.
1. ITpounTtaiite pparment 1 u paccmorpute pucyHok 1. BoiGepure Bce mpaBWIbHBIE YTBEPIKICHHS.
Bce pacrennst cemeiicTBa BepeckoBble 00pa3yiOT 3pUKOUIHYIO MHKOPH3Y
BenokoyanHas Kamycra — MEKOPH3HOE pacTeHue
B oTnudne 0T SHIOMHUKOPH3bI, IKTOMHKOPH32a 00€CTIEYMBAET PACTEHHE IPEUMYIIIECTBEHHO MOYEBUHOM
IMpu npopacTaHny BHYTPb KOPHS, TH(])A SHIOMUKOPU3HOTO Iprba 00pas3yeT ammpeccopuit

Ortaer: [X]
2. IIpouuraiiTe ¢parMeHT 2, paccCMOTpPUTE PUCYHOK 2. BbiOepuTe Bce MpaBUJIbHBIE YTBEP KIEHHUS.

Bobossie pactenuss HE MoryT ojHoBpeMeHHO 00pa3oBaTh 1 MHKOPHU3Y, U KITyOSHbKOBBII cCUMOHO3

Pacrenus cemeiictBa boGoBbIe 00pa3yrOT SHAOMUKOPHU3Y

I'a3000pa3Hbli a30T MPEBpaIIACTCs B KIYOSHbKE B AMUHOKHCIIOTHI

3a co3panue MUKPOa’pOOHOI Cpeibl B KIIyOCHBKE OTBEUYAET TOJIBKO JISTTEMOTIOONH
Ortser: [Y]
3. OcHOBBIBasICh HAa HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BHIOEPUTE BCe MPABHILHBIE
YTBEpKICHHS.

Ecnu BeIpamuBaTh 6000BbIE pacTeHHs Ha JOCTATOYHOM oOecredeHun a30ToM 1 dpocdopom, onn HE
OynyT hopMUpPOBATH KOPHEBBIE CHMOMO3EI

OKTOMHKOpPH3a XapaKTepHa Ul BCEX PACTCHUI

Hutporenasa npeBpaiaer MoJIEKyISPHBINA a30T B aMMOHHI

Bobossie pactenus HE moryt ¢popmMupoBars SKTOTPOQHYIO MHUKOPHU3Y
Ortser: [7]
4. OcHOBBIBAsICh HA MH(OPMAILUM U3 TEKCTOBBIX ()parMeHTOB U PUCYHKOB, OTBEThTE HA BONPOC: yCHJIEHHEe KaKHX
NpoLeccoB MPOUCXOAUT NpH IPpeKTUBHOM PYHKIMOHMPOBAHMYU B3aMMOBBITOAHBIX CHM0OH030B PacTeHui,
KJYOeHbKOBBIX OakTepuii 1 AM-rpudoB:

TpaHcnopTa yrieBoJoB U3 JIUCTA B KOPEHb

TpancnopTa BoJbI U3 KOPHS B JIUCT

TpaHcropra MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PaCTCHHUE

TpaHcriopTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT
Ortset: [mM]
5. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PparMeHToB, pUCYHKOB B Bammx 3Hanusx, Bpioepure Bce
NpaBUJIbHbIE YTBEP:KACHHS.

Jiis BceX 3KTOMHUKOPH3HBIX TPHOOB XapaKTepeH MUPOKU CIIEKTP PaCTCHUH-X035EB

Bce «canpoduTHbIe» pacTeHHS SBISIOTCS 00JUTaTHEIMI MHKOPHU3000pa30BaTEIsIMU

Pactenns HE cniocoOHBI ycBauBaTh OpraHUYeCcKrit a30T

Pa3paboTka mpemnapaToB Ha OCHOBE MHUKOPH3HBIX TPHOOB ITO3BOJIUT YBEIUUUTH YPOKAHHOCTH
KyJNbTYPHBIX PaCTCHUN
Ortser: [n]

BriOpaHHbIii 0TBET: Brumamenvro npouumaiime npednoosicennvle (hpazmenmovl MeKCma u paccmMompume PUCyHKU, 3amem
®parmenr 1.



BoJbIIMHCTBO Ha3eMHBIX pacTEeHUH BCTYNAIOT B CHMOMOTHYECKHE OTHOLICHHS C rpubamu, 00pasyst M
JOCTYITHOCTH ITUTATEIbHBIX BEIIECTB M MHTEHCUBHOCTH YTJIEBOIHOIO METa00/IN3Ma, YIaCTBYIOT B TO]
BJIMSIHHE Ha CTPYKTYPY IOYBBI, OMOopa3sHooOpasue PUTOLEHO30B U () yHKIMOHUPOBAHHE SKOCHCTEM B |
CJIe/lyIOLIME OCHOBHBIE THITI MUKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETAIO
OKTOMHKOpPHU3a BO3HHKAET, KOT/1a TU(BI Ipruba OIIIETAal0T KOPEHb INIOTHOU CEThI0, 00pa3ys 4exoJl, Uil
pHU30AEpMY KOPHSI M paclpOCTPaHSIIOTCS IT0 MEKKJICTHUKAM, HE IPOHUKAsI B KIETKH. J[11 KopHEH, 00f
BOJIOCKOB M PEAYKIMSI KOPHEBOTO YEXJIMKA BIUIOTH IO OJHOTO-ABYX CIOEB KIETOK. DKTOMHKOPH3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHnil. [ puOHO# mapTHEP OTHOCUTCA K Oa3UIHANBHBIM, CYMYAThIM HIIH |
BHJIOB 3KTOMHUKOPHU3HBIX TPHOOB, HO 001IIee nX 9rucio MoxeT gocturath 20-50 teicsa. Hexotopeie 3
CMMOMO03 TOJBKO C OJHUM POJIOM JepEBhEB. [lpyrue, Kak, HapuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpH3HOM CHMOHO3€ 00a MapTHEPA MOTYJaOT B
OpPraHWYeCKUMHU COETUHEHHUSMHU, a TpU0, B CBOIO O4Yepe/ib, CHaOKaeT pUTOOMOHTA IPENMYIIIECTBEHHO
MIPOyKTOM O0OMeHa, a Takke hochopom, KanueMm, KaJblueM U MUKpo3J1eMeHTaMu. Kpome Toro, pass
(YHKIIMOHAIBHO 3aMEHSS] KOPHEBBIE BOJIOCKH.

OHoMuKopH3a (PUCYHOK 1) XapakTepu3yeTcsi TeM, 4TO TU( Bl MUKOOHOHTA IIPOHHUKAIOT B KJIETKH KOP
YacTh MULIENUS TPU0a HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHsS MOT'YT 00pa30BbIBATHCS CKOIUICHH
MOTYT Pa3BETBIATHCSA BHYTPH KIETKH — 3TH 00pa3oBaHuUs Ha3bIBaIOTCA apOyckynamu. K sHIoMuKOp:
SPUKOMIHBIA U OPXUIHBIN TUII. J[Ba mOCIEAHUX XapaKTEPHBI TOIBKO JUIs MPEACTAaBUTENIEH CEMECTBa
pactpocTpaHeHHOH Pa3sHOBUAHOCTHIO YHIOMHKOPHU3EI ABIISIETCA apOyCKyIsipHas Mukopmsa (AM). AM
rpubamu otaena Glomeromycota (~150 BunoB). He o6pasyror Mukopu3sy mpencraBurenu Kpecrorse
SKTOMHUKOPH30H, MUKOPH30BaHHOE PacTCHNE CHA0XKAeT TPHO OPraHUKOH, a SHIOMHUKOPHU3HBIE TPUOBT
KaJIMeM, MEJIbIO U KaJlbIIHEM.

OKTO’HJOMHKOPH3a BO MHOI'OM CXOJIHa C SKTOMHUKOPH30ii: 00pa3yeTcs MaHTHs U3 riud rpuba, o JHaKC
DTOT THII MUKOPHU3bl 00pa3yeTcsi HEKOTOPBIMH PACTEHUsIMU ceMelicTBa BepeckoBbie. ApOYTOUTHBIH 1
TOJIOKHAHKHU, TPYHIaHKU U JIp., a MOHOTpOHOHILHI:-IfI - JJId IOABCIIbHUKA. MHorue u3 3TUxX paCTeHI/Iﬁ Al

3KTOMMKOPH3a 3HAOMMKOPU3A
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PucyHok 1. 3KTo- (cnesa) n saHagoMmmnKopu3sa (cnpasa). MosAcCHEHUA B TEKCTE

®dparmeHr 2.

Bo6oBsie pacTeHnst ClIocOOHBI K POPMHUPOBAHHIO HECKOIBKUX MYTYyaJTUCTUIECKUX SHIOCHMON030B (P
B3anmozeiicteue ¢ AM-rpubamu. Hanmune AM ynydiiaeT MUHEpaIbHOE MMTAHUE PACTEHUS, TIPEIK/IE
¢duronaToreHaM 1 aOMOTHYECKUM cTpeccaM. AM cMMOMO03 conpoBOXIaeTcst HOpMHUPOBaHUEM OCOOBI
oOMeH npoaykTramu (poTocuHTe3a U pocdaramu. BaXHBIMU SKOJIOTHYECKUMH QYHKIHMSIMU IpHOOB Al
BUJIOB B (PMTOLIEHO3aX TIOCPENICTBOM €ANHOI ceTH TUd u ydacTue B POPMUPOBAHUH CTPYKTYPHI ITOYBI
OcobenHocThIO 0000BO-pU30OHanbEHOTO cuMbuosa (BPC) siBisiercst Beicokast crieiuMIHOCTb, TPOSIB!
OakTepuii 00pa3yloT COBMECTHMBIE MaphI JIUIIB C OIIPEAEICHHBIMU rpynnamMu 6000BbIx. [Tpn aToM Ha
KITyOCHBKH, KOTOPBIE SBIISIIOTCS BUIOM3MEHEHUSAMH 00KOBBIX KOpHeH. OHH HOPMHUPYIOTCS B PE3YIIbTS
MTOCEJISTIOTCS BHYTPH KIIETOK KITyOeHBKa M TPaHC(HOPMHUPYIOTCS B OakTeponsl. B kirybeHpkax co3maio
6aKTepOUIHBIM (PEPMEHTOM HUTPOTE€HA301i. DTOT pepMeHT paboTaeT B OTCYTCTBUH KHCIOPOAA, B pac
€ro CyOepHHU3UPOBAHHON DHIOAEPMON U aKKYMYJIUPYS JETTEMOTIIOONH B KJIeTKax. IMEHHO HaTU4H



MeTo OLIeHKH

Tounoe coomsemcmeue

MeToa OLleHKH

po3oBblit BeT. briaronapst o6pazosanuto BPC 6000BbIe pacTeHHs MOTYT pacTu Ha cyOcTparax, He o)
a30Ta OIpeJelsieT 3Ha4YuTeNbHy0 poiib BPC B kpyroBopoTe a30Ta B IpUPOAE U MOBBILIEHUH IJIOJOPO
obecrieyeHus! JIEMEHTaMH1 TIOYBEHHOTO MIUTAHUS PacTeHUit — OochopoM U a30TOM.
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PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHomM cumburose. b. KopHeBble cumt

Buibepume BCE npagunvtsie omeemul u3z uemvipex npeonodicentsvix. Omeemvl Ha KaxicObll 60NPOC 3a

nopsoke 0e3 npo6enos u 3HAKO8 NPEeNUHAHUSL.

1. IlpounTtaiite pparment 1 u paccmorpure pucyHok 1. BoiGepurte Bce mpaBHIIBHBIE YTBEPIKIEE
Bce pacrenns cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYIO0 MUKOPH3Y
BenokowyanHas kamycta — MUKOPH3HOE PACcTCHHE
B omimune ot 3HAOMHUKOPHU3BI, SKTOMHKOPH3a 00ECTIEINBACT PACTEHUE IPEUMYIIIEC
[Ipu npopactanuy BHYTpb KOPHS, TH(a SHIOMUKOPU3HOTO Tprda 00pasyeT ammpece

Orger: " cd
2. Ilpouuraiite hparMeHT 2, paccMOTpPUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Boboseie pactenus HE moryt oqHOBpeMeHHO 00pa3oBaTh U MUKOPHU3Y, H KITyOCHBK
Pactenus cemeiictBa boOOBEIE 00pa3yIOT IHIOMUKOPH3Y
I'a3000pa3HsIii a30T MpeBparaeTcs B KIyOeHbKEe B aMUHOKHCIIOTHI
3a cozaHue MUKpPOa’pOOHOH Cpeibl B KITyOeHbKE OTBEYAET TOJIBKO JIETTEMOTTIOOHE
Ortser: " be
3. OcHoBbIBasich Ha MH(OPMAIINHU U3 TEKCTOBBIX (PparMeHTOB U PHCYHKOB, BbIOEpUTE BCe MPAR
Ecnu BeipaimBaTh 6000BBIE PACTEHUS HA JOCTATOYHOM O00ECIeYeHNH a30TOM H (o
OKTOMHMKOpPH3a XapaKTepHa [ BCEX PACTCHUI
Hurporenasa npespalaer MOJEKYJISPHBIA a30T B aMMOHUN
Boboseie pactenus HE moryt ¢opmMupoBars SKTOTpoHYI0 MUKOPU3Y
Otser: @ ¢
4. OcHOBBIBasICh HA HHPOPMAIMHU U3 TEKCTOBBIX (pParMeHToB U PHCYHKOB, OTBETHTE HA BOIPO
(pyHKUMOHHPOBAHUM B3aMMOBBITOHBIX CUMOHO030B PacTeHHUil, K1y0eHbKOBbIX OakTepuii 1 AM
TpaHcopTa yrieBoJ10B U3 JiKcTa B KOPEHb
TpancniopTa BoJBI U3 KOPHS B JIUCT
TpaHcriopTa MUHEpaJIbHBIX AJIEMEHTOB OT MUKOCUMOHOHTA B PACTCHUE
TpaHcOpTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIHCT
Orser: " abcd
5. OcHoBbIBasich Ha HHGOPMAIINY U3 TEKCTOBBIX (hparMeHToB, pUCYHKOB M Bammx 3HaHusX, B
J1st BceX 3KTOMUKOPH3HBIX IPUOOB XapaKTepeH MIMPOKHH CIIEKTP pacTeHUH -X03s1€!
Bce «canpoduTHbIe» pacTeHUs SBISIOTCS 00IUTaTHBIMU MUKOPH3000pa30BaTeIIsIMI
Pacrenus HE criocoOHBI ycBanBaTh OpraHnuecKHid a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPHU3HBIX I'PUOOB MO3BOJIUT YBEIHUHUTH YPO:
Orser: @ bed

anIBl'lIleble OTBEThI 1JIsfl: X

cd

nl)“IBHJll)llblC OTBETHI AJIsI: Y



Tounoe coomsemcmsue bc

MeToJ OLeHKH IpaBUIbLHbIE OTBETHI 1JIsI: Z

Tounoe coomeemcmeue ac

MeTox OLleHKH [paBHJIbLHbBIE OTBETHI AJIs: M
Tounoe coomeemcmeue abcd

MeTox OLleHKH [paBHIbHbIE OTBETHI AJIsA: N

Tounoe coomeemcmeue bd
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BOIIPOC 13: 3AHNPOC MHOTOKPATHOTIO BBOJA MMPONYIMEHHOI'O TEKCTA

CyM4YaTbIX rpu0OB (ACKOMULIETOB) BCE CIIOPHI, 00pa3yroluecs B pe3yabTaTe Me03a U3 OJJHOU U TOH ke
JUIJIOUIHON KIIETKH, OCTaloTCs B o0Imiel o0osiouke — cyMke. [Ipu 3TOM CTpoeHue CyMOK y pa3HbIX
ACKOMMIIETOB pa3Hoe. Y HEKOTOPbIX BUIOB BCE CIIOPbI B CYMKE pPAcIlOJOXEHbl B OAHY JUHUIO, B
CTPOrOM COOTBETCTBHHM C TMOpsiAkoM pacxoxiaeHus xpomarua (l-e u ll-e nenenue wmeitosa
OPHEHTUPOBAHBI y 3TOr0 Tpubda oauHaK0BO). Kak OyayT BBIMIIAAETh CYMKH, €CIIM MCXOMHBIA AHUIIIIONT
6bim  rereposurotoit  0.d,? Ilpenmonoxum, uro amiens O, obecrneumBaer  QopmupoBanue

HEKU3HECTIOCOOHO# cmopsl, a amtens O, — sxusHecmocoOHoi. 3amonuure Tabmumy. B oTBeTax
HCIIOJNIL3YHTE Clenyromue 0003HaueHHs: Hexn3HecmocoOHast ciopa — N, »xu3HecrocoOHast criopa — L.
deHOTUNIBI Pa3HBIX CIIOp HE pasiessiiTe mpobOenamMu Wi 3Hakamu npernuHanusi (mpumep: NL). B
MOCJICAHEM 3aJaHrMU 3allUIIUTEC BApUAHTBI PACIOJOXKCHHUA KICTOK B CYMKE, HEC pasacisad HX
npoOenamu, a caMH CYMKH  OTHEIUTe JApPYyr OT  JApyra  OJUHOYHBIM  IPOOEIOM.

KonnuecTBo KJIETOK B CyMKe [y]

ITnonaHOCTh K101 13 HUX (N wiam 2Nn) [u]

Cpenu HEX: KOJIMYECTBO KIIETOK, HECYIIUX ayuienb | [t]

| d.

KOJIMYECTBO KIIETOK, HECYIIUX ayuienb | [j]
d.

Brinumure pacrosiokeHue KIETOK B CyMKe, €CITH BTOpasi KJIeTKa cieBa xu3HecrnocooHast | [1]

M3BECTHO, YTO: BTOpasi KJIETKa ClieBa [o]
HEeXXH3HECII0COOHasI

Brinuimure Bce BO3MOMKHBIE BAPUAHTHI CYMOK, €CIIH B OJHOW W3 XPOMATHI B HCXOAHOM | [r]

JUTIONAHOH KIeTke mpomsonuia Mytarus d, — d,

BrIOpaHHBIi 0TBET:

CyMUaTbhIX rpuOOB (aCKOMHUIIETOB) BCE CIOPHI, 00pa3ylolIrecs B pe3ysibTaTe Mew:
ob1eit o6oo0uke — cymke. [Ipr 3TOM CTpoeHHe CyMOK Y pa3HbIX aCKOMHIIETOB pas]
B OJHY JIMHUIO, B CTPOIrOM COOTBETCTBHUH C IOPAAKOM PACXOXKIACHUA XpOMATHUI (
oauHaKkoBo). Kak OyayT BBIMIAAETh CYMKH, €CITU UCXOAHBIN TUIUION]T OBLIT TeTepo:
GopMHpOBaHHE HEXH3HECTIOCOOHOH crophl, a amnens O, — xu3HecmocoOHoi. 3
o0o3HaueHMs: HexH3HecrocoOHas cropa — N, sku3HecriocoOHast ciopa — L. @eHot



MeToa OLlEeHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

Tounoe coomeemcmeue

MeToa OleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

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

Tounoe coomeemcmaue

npenuHanus (mpumep: NL). B mocrieaneM 3ajanuy 3amuIinTe BapHaHThI PaCIioos

CYMKHA OTACINTE

Apyr oT

KomndecTBO KI€TOK B CYMKC

[TnouaHoCTh KaXx 10 13 HUX (N wiIu 2N)

Cpenu Hux:

KOJIMYCCTBO K

KOJIMYCCTBO K

Beimmmmre PaCIIOIOKCHHUEC KIIETOK B CYMKE, €CJIIM U3BECTHO, UTO: | BTOpaAs KJIICTK:

BTOpasi KIIETK:

Bremumunre Bce BO3MOXXKHbBIE BApPHAHTBI CYMOK, €CJIM B OJHOW W3 XPOMAaTHU B HUC
npousonuia myrauus d, — d,

I'lpamuu,m,lc OTBETHI AJIsA: Y

4

ﬂpammn,uuc OTBETHI QJIfA:

1n
n

np‘dBllththt‘ OTBETHI I t

IIpaBujbHbIE OTBETHI IJIS:

IIpaBuibHbIE OTBETHI 115 |

LLNN

IIpaBubLHBIC OTBETHI JAJIA: O

NNLL

np‘dB"ﬂhtht‘ OTBETHbI AJIsA:

LNNN NLNN NNLN NNNL
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



Tounoe coomseemcmeue NNLN NLNN NNNL LNNN

Tounoe coomsemcmaue NNLN NLNN LNNN NNNL
Tounoe coomsemcmaue NLNN NNLN LNNN NNNL
Tounoe coomsemcmaue NLNN NNLN NNNL LNNN
Tounoe coomsemcemaue NLNN LNNN NNLN NNNL
Tounoe coomsemcmaue NLNN LNNN NNNL NNLN
Tounoe coomsemcemaue NLNN NNNL LNNN NNLN
Tounoe coomsemcemaue NLNN NNNL NNLN LNNN
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BOIIPOC 14: DOCCE

Hatme pa3eepHymbili omeem. Ucnonb3yltime Osisi omeema crneyuasibHO omeedeHHoe rnoiJie.

B coBpeMeHHON OMOTEXHOMNMOIMMYECKON MPOMBILLNIEHHOCTU MPUMEHSIIOT Pas3nU4YHble CUCTEMbI AiS
Nofy4YeHns LeneBoro pekomMOuHaHTHOro Gernka, MCMonb3yeMoro B M3rOTOBMEHUN NeKapCTBEHHbIX
npenapatoB. OQHOM M3 TakUX CUCTEM SABMSIETCS KynbTypa pacTuUTenbHbIX kneTok. OnuwimTe npouecc
NOMy4YEeHUs KNETOYHON CUCTEMBI ANS1 CUHTE3a PEKOMOMHAHTHOro Genka Ha OCHOBE KNeTOK pPacTeHWUN.
OueHuTe, KakKMMn JOCTOMHCTBaMM M HegocTaTkammn obnagaeTt AaHHas cuctema.

Har B npupope ocodbie Agrobacterium (arpodakTepun) ClioCOOHBI OPaXKaTh KJIETKU KOPHS PACTEHHS M BHIBAThH

HBIH 0Opa3oBaHue OMyXOJIeH 13 KICTOK, HAMOMHUHAIOIINX KaJUTyC. BakTeprsi BBOMUT B PaCTUTENBHYIO KIETKY 0co0yio Ti-

OTBE r1a3Muy, Kotopas BcrpauBaercs B JIHK reHom kieTku ¢ momonipto KogupyeMbix 6enkoB. CaMa mia3Muaa

T:  xoaupyet Oenku OMOCUHTE3a HIUTOKMHUHOB M ayKCHHOB, PACTUTEIBHBIX TOPMOHOB, SIBJISIFOIMXCS aTTPaKTaHTaMH
MUTATENIbHBIX BELIECTB B OpaHU3ME pacTeHUA. bakTepus nuTaeTcs MOCTYHNAIOIIUMH MUTATEIbHBIMU BEIleCTBAMH,
Harpmep, caxapo3oi. [lanHas miasMuga B ONOTEXHOJIOTHSIX MOJKET HCIIOIb30BaThCS B KAUECTBE BEKTOPA VIS
BBE/ICHHS B TCHOM PACTHTEIHHOM KIETKH HY>KHBIX YEJIOBEKY I'€HOB (Te caMble TeHbl peKOMONHAHTHOTO Oenka). st
TIOJTYYeHHS] YUCTOH KYIBTYPhl MOJKHO BCTPOHUTH B OAKTEPUIO HHTEPECYIOUIYIO HAC IUTa3MULY (C BKIIOYEHHBIM T€HOM
YCTOWYHMBOCTH K aHTHOMOTHKY ¥ T€HOM Oelka), HapuMep, METOJIOM TPaHCIYKIUH. [IoToM 3acTaBUTh GaKTepHIO
TIOPA3HUTh HECKOJIBKO PACTHTENIBLHBIX KJIETOK, TOJ0KIAaTh, TOKa OHM MOAEIATCS B KAJIYC, a IOTOM 100aBHUTh B Cpey
aHTHOMOTHK (YOUTH Bce HEMOAN(PHUINPOBAHHBIE KJIETKH). 1 BOT MBI OJIy4aeM YHCTYIO KYJIBTYPY KIIETOK,
SKCIIPECCUPYIOMINX PEKOMOMHAHTHBIN Oe0K. MeTo 1 XOpOIll TeM, YTO OH MO3BOJISIET MOTYYaTh PEKOMOMHAHTHBIN
0eJoK, HO pa3Mephl €ro I'eHa OrpaHuueHbl pa3MepaMu IUIa3MHIbl, KOTOPYIO OaKTEpHsi MOXKET BCTPOUTH B PACTEHHIH
(oxomo 10 000 m.H.). U3 Kyibyphl KIETOK MPH >KETAHUH MOXKHO BBIPACTHUTH 11€7I0€ PEKOMOMHAHTHOE PACTEHUS U
coOupaTh ¢ Hero, HanpmMmep, 0oJiee COYHBIE U ClIafKHUe IIoAbl. Emé MeTo MOXKeT HOMOYb B HCCIIEOBAaHUH
¢dusnonorun pacreHuid. MeTo| TOCTATOYHO TPYIOEMKHIA, HO MTPOLIEHT MOAU(DUIIMPOBAHHBIX KJIETOK BBICOKHUH (OT
qrcia MOTU(PUIHPYEMBIX KIETOK).

o

Bep [OrcyrcTByer]
HBII

OTBE

T

| | =
bIB
m | | | =

0TBE

T «» Mashups
Path: p
Croga:1
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BOIIPOC 15: JOCCE

IIpencraBiennsie pororpaduu MIIIOCTPUPYIOT HCMOIb30BAHME PA3JIMYHBIX TEXHOJIOTHI U METOIUK
AJIS U3yYeHHsl CTPOEHHS PeNpPOAYKTHBHBIX OPraHOB pacTeHus. BoInmoJHuTe 3a1aHNA, 3aMCAB 0TBETHI
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B CHEIHAJBLHO OTBEIEHHOE I0JIE.
e -k '

1. YeranoBuTe cooTBeTCTBHE MeXKAY poTorpadusiMu, yBeJIMUNTEIbHBIMU NPUOOPAMH M METOANKAMHU,
KOTOpPbI€e MCIO/b30BAJTNCH NPH NOJYyYeHHH JAHHBIX U300paxeHnil. 3aNuIIMTe KaxI0e M01y4YeHHoe
COOTBETCTBHE B M0JIe 115 0TBeTa B BuIe X - Y - Z, riae X - 0yKBeHHOe 0003HauYeHHe u3o0paxenus, Y -
HoOMep npuodopa (apadckasi uuppa), Z - Homep MeToauku (pumckas nudpa). BHUMAHUE! Onun u3
npuOOpPOB M 0HA U3 METOAUK — JUIIHHe!

YBeauuuTeNbHbIC TPUOOPHI: Hcnonb3yemMble METOUKH:
1. Cxanupyromumii 3JeKTPOHHBIN I. HUcnons3oBanue Qiyopecuupyromei METKH
MHUKPOCKOIT
2. CBETOBOH MHKPOCKOI 1. KoHTpacTupoBaHue npy IOMOIIH COJEH TSKENIBIX METAJIIOB
3. [IpocBeunBaronIMii AIEKTPOHHBIN I11. OkpammmBaH#ue TUCTOJIOTUIECKUX CPE30B
MHUKPOCKOIT MUTOIIa3MaTHYECKUM KpacUTeIeM
4. ®ayopecleHTHBIN CBETOBON IV. Ucnonk30BaHue KOHTPACTUPOBaHUS 0€3 OKpacKu
MHUKPOCKOIT
5. ®oToanmapar c MaKpoOObEKTUBOM V. Hanbutenue npoBOISIIEro MOKPHITHS Ha TOBEPXHOCTh
00beKTa
VI. UccnenoBanre MakpooObeKTa

2. Yto 0011ero y cTpyKTyp 0003Ha4eHHBIX cTpejikaMu Ha pucyHkax B u JI? Ilepeunciaure 31
CTPYKTYPBI, YKAKATE IVIOUTHOCTH U MPOUCXO0kKAeHHe TKaHi. OTBeT 3aNMIINTe B OTBEACHHOE 10JIe.
3. Uto u3obpaxeHo Ha (ororpaduu I'? OnuinuTe NPUHIHKII METOAA, C HOMOIILI0 KOTOPOIo ObLI0
MOJIy4eHO JaHHOe M300paKeHne.

Jauaer A -2 -1V

n

OTBET!



B-4-1
B-2-1I
r-1-v
J-2-VI

Bepusr  [OtcyrcTByer]
1 oTBET

OT35IB ‘ - | -
Ha

ommer: | \\ |

= Mashups

Path: p
Crosa:2
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BOIIPOC 16: 3AIPOC ®AUJA

YBaxaeMbIil yqacTHHK!

J1Jis CBOEro CIIOKOWCTBHSI BBl MOYKETE COXPAHUTh OTBETHI B JOKYMEHT word:
1. CxomupyiiTe oTBETHI B (haiin word;

2. He 3a0ynpTe ykaszaTh OJIOK 3aIaHHs 1 HOMEP BOIIPOCa;

3. Ins coxpanenust Haxxkmute "®@aiin" - CoxpaHuTh Kak - Kommsrotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, HarpuMmep: "ol1234567" - Briopats popmat PDF.

m HHU B KOEM CJIVUYAE HE YKA3BIBATb B HABBAHUU JOKYMEHTA NI B CAMOM JOKYMEHTE ®HO!
OTBET [IPUHUMAETCA TOJIbKO B ®OPMATE PDF.

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

Haunueiii otBet: 012008783.pdf
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