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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
OuHUKMHCKEE MOPEIUIaBaTeIN BO BpeMEHa UCCIICIOBaHUS CPEIU3EMHOMOPCKOTO ITOOEPEKbs MOTJIH B KaUeCTBE
pumacoB O6pathb ¢ coboit

JlanHbIie OTBETHI: ' g.

ONUBKOBOE Macjo
2d.
ﬂ Cyl1ieHble TperKue opexu

Bepnsie oteTsI: L4 3.

OJIMBKOBOE Maciio

_F'Id.

Cy1l1eHsle TPeIKie OpeXH
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Kakne n3 HIXKenepeuncIeHHBIX OMOIOTHIECKUX MOJIEKYJI MOTYT BKIIFOUaTh B CBOM cocTas ocdop?

Jannbie oTBeTHL: L4 3.

HyxneuHoBble KUCIOTHI

4 b.

Hyxneoruast

4 C.

JIunuipr

Bepnsie otBeThI: L4 3.

m HyxneuHoBble KUCIOTEI

_F'I b.

Hyxneoruast

_-'I C.

JIunuaer

_-'Id.

Benkn

4e.

Caxapa

0
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BOIIPOC 3:

4

3ATTIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
VY ropoxa 1moceBHOTO criepMuii comeput B siape 11 xpomocom. CrenoBaTeIbHO, Y 3TOTO BUIAa B HOpME

Janubie
OTBETHI:

Bepnsie
OTBETHI:

BOIIPOC 4:

v

4 a.

Krnerka-antunoaa cemszadarka coaepxur 11 xpomocom

_o-'l C.

KneTka anukanbHOW MEPUCTEMBI KOPHS COJEPIKUT 22 XPOMOCOMBI

de.
Kierka popmupyromerocs ceMszavaTka Ha CTaquu MeTadas3bl BTOPOTo JeeHus Meio3a coaepur 11
XPOMOCOM

4 a.

Knerka-antunosa cemszadarka coaepxur 11 xpomocom

4 C.

KneTka anukanbHOW MEPUCTEMBI KOPHS COJEPIKUT 22 XPOMOCOMBI
Ae.

Knerka gopmupyromerocs cemszadyaTka Ha CTaaun MeTadasbl BTOPOTOo JAeIeHHs Meio3a coepskur 11
XpOMOCOM

5
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3AITIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

Juis monmysisiuidi MOPCKUX JKemyaelt (pakooOpas3Hble), OOMTAIONINX B MPHOPEKHOI 30He 3anaqHol ATIaHTHKY ITOKa3aHa
BO3MOXKHOCTh TPaHCATIaHTHYECKOTO MepeHoca 0cobeit K BOCTOYHOMY Mo0epeskbio OkeaHa. KakoBbI BO3MOKHbIE
MEXaHH3MBI 3TOT0 TepeHoca?

Jannbie oTBeTHL: 'L 3.

IlepeHoc padxoB IpH MOMOIIM MOPCKUX CYJIOB

4 b.

«HyTe].HeCTBI/IC)) PAYKOB Ha IJIaBAOIIUX IPEAMETAX

o C.

Hep C€HOC JIMYUHOK TCUCHUAMU

Bepnsie otBeThI: L4 3.

Hepeﬂoc PavYKOB IIPpU NOMOILIN MOPCKUX CY/I0B

_-'I b.

«HyTGIlIeCTBI/IC)) PAYKOB Ha IJIaBAOIIUX NPpEeAMETAX

o C.

Hep €HOC JIMYUHOK TCUCHUAMU
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BONIPOC 5: 3AIIPOC HECKOJBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Yepes remaro-TiaieHTapHbIH Oapbep B OpraHu3M IUI0Aa MOTYT IPOHUKHYTh

JlanHbie OTBETHI: 'L 5.

Kucnopon

QDo

OPHUTPOIUTEHI

4 C.
IlonoBeie TOPMOHBI

2 d.

Anrurena

B X e

Bupycsl

Bepnsie otBeTsI: L4 3.

Kucnopon

4 C.

IlonoBbie rOpMOHBI
2 d.
AHtuTena

4 e.
Bupycsl

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Bribepure )KMBOTHBIX, O0Jiee MIIM MEHEe OT/AAJICHHBIE IIPEIKHA KOTOPBIX KOTJAa-TO MMEJN Pa3BUThIE KPhIIbs U ObLIN
CIIOCOOHBI K TIOJIETY, HO TO3/IHEE YTPATHIIM 3Ty CIIOCOOHOCTD.

Jlannbie oTBETHL: 'l 3.

Bbioxu

4 b.

ﬂ B

]
—

Omy

Bepnsbie otBeThI: L4 3.

Broxu



@o.

Bum

.
Omy

I 5
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BONIPOC 7: 3ANIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOIO TEKCTA

INepen BaMu n300pakeHUsT PA3IMIHBIX CTaIUH *KU3HEHHOTO IMKJIA HEKOTOPOTO OpraHu3Ma. PaccMoTpuTe prCyHKH H
BBIITOJTHATE 33JaHMS.

1. YcraHoBHTE MPaBIIBHBIN MOPSIOK CTaANHN, HAUWHAS C AHIeKIeTKH. OTBET 3alUIINTe B OTBECHHOE ITOJIE B BU/E
MIOCJIEI0BATENILHOCTH OyKB 0€3 3HAKOB NPENMHAHUS U IIPOOEIIOB, PETHCTP HE BasKeH.

Ortsert: [w]

2. Bribepute Bce NPaBUIIbHBIE XapaKTEPUCTUKH JAHHOTO BUJIA XKUBOTHBIX (OTBET 3alUILKUTE B OTBEJCHHOE II0JIC B BHIE
MOCIIEIOBATENILHOCTH JIATHHCKUX OYKB B aji(paBUTHOM HOPsi/IKe 6e3 3HAKOB IPETTHHAHUS U TPOOEIIOB, PETHCTP HE BAXKEH):
Ortser: [I]

3. BrmmmTe B OTBEICHHOE TI0JIE PYCCKOE Ha3BaHHE TUIIA, K KOTOPOMY OTHOCHTCS JIQHHBII BUII:

Ortser: [g]

4. Brimmure B OTBE/IGHHOE TI0JIE PyCCKOE Ha3BaHHE KJIacca, K KOTOPOMY OTHOCHUTCSI XO35IMH JIaHHOTO BUJIA!

Ortser: [0]

5. Briumute B 0TBEACHHOE 0JIe OYKBeHHOE 0003HauYeHUEe (poTorpaduil, BBEIMOJIHEHHBIX PU TOMOIIH (HIIyOpPECIIEHTHON
MHUKPOCKOTIUH.

Ortser: [K]

BLIGpaHHbIﬁ OTBET: Hepe;[ BaMu I/I306pa)KeHI/I$[ Pa3JINIHbIX CTaJ_'[I/Iﬁ JKU3HCHHOT'O ITUKJIa HEKOTOPOI'0 OpraHu3sma. PaCCMOT]



BOIIPOC 8:

MeToa OLlEeHKH

Tounoe coomsemcmaue

MeTo OllEeHKH

Tounoe coomsemcmaue

MeTo/ OlLleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo OLIEeHKH

Tounoe coomeemcmaue

MeTo/ OlleHKH

Tounoe coomeemcmeue

S

1. YcraHoBHTE MPaBIIIBHBIN MOPSIOK CTaNH, HAUWHAS C SHIEKIeTKH. OTBET 3aUIINTE B OTBEJCHHO
po0eJIOB, PETUCTP HE BaXKCH.

Orger: & orsaea

2. BeiOepute Bce MpaBUITBHBIC XapaKTEPUCTUKHU JTaHHOTO BUJIA )KUBOTHBIX (OTBET 3aIMIINTE B OTBEIC
anaBUTHOM MOpsIKe O0¢3 3HAKOB MPEMUHAHUS U MPOOCIIOB, PETUCTP HE BAXKCH):

Otser: & abde

3. BoumimTe B OTBEJICHHOE MOJIE PYCCKOE HA3BAHME THUIA, K KOTOPOMY OTHOCHTCSI JAHHBII BUJI:

Otser: & Kpyrasie yepBu
4. Brimmute B OTBEICHHOE MOJIE PYCCKOE HAa3BaHHUE Kilacca, K KOTOPOMY OTHOCHTCS XO35IMH JaHHOTO ]
Orger: @ HemaTtoasl

5. BnummTe B 0TBeCHHOE 10Jie OyKBeHHOE 0003HaueHne GpoTorpaduii, BEIIOIHEHHBIX PU TOMOIIH

OTBeT: V] a

HpaBl/l.Tll)Hl)Ie OTBETHI 1JIsl: W

BI'BJIEA

IIpaBuabHBIE OTBETHI 114 |

ABD

IIpaBuabHBIE OTBETHI AJIA: &

[Kx]pyrmeie uepeu()?()?(70?0?020?020?0?
[HuJemaronei()?()7020?020?0?0270?0?
[Mm]epeuanononoctasre()?()?()?()?()?0?()?0?0?()?
IIpaBuiIbLHBIE OTBETHI AJI51: O

MekonuTarome

IIpaBuiabHbIe 0TBETHI AJs1: kK

A

I 8
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JAINIPOC MHOTOKPATHOTI'O BBOJA MNPONIYIEHHOI'O TEKCTA

-Ha pucynke n300pakeHbI TeHEPaTUBHBIC CTPYKTYPHI IIPEACTaBUTEIICH PA3INIHBIX OT/AEIOB BBICIINX PACTCHHH.
| Buecute pycckue Ha3BaHHSA 3THX OT/IENOB B OTBEIEHHBIE TIOJIS PAJOM C COOTBETCTBYIOIIMMH HOMEPAMH.



BoiGpannblii oTBeT: Ha pucynke n300paxeHsl reHepaTUBHbBIE CTPYKTYPBI PEACTaBUTENCH PA3IMIHBIX OTEIIOB BBICIIHX |
OJIS PSAZIOM C COOTBETCTBYIOIUMMH HOMEPAMH.

T > )
1. € Xsoun
2.9 Moxoo0pa3nbie

3. @ Tonocemennbie

4.% InayHbl

5. @ IManopoTHUKO0Opa3HbIE

MeTO}] OLICHKH HpaBl/l.]'ll)Hble OTBEThI JIsA: I

Cognadenue wabiona [Hu]BerkoBbie( )?( )?()?()?2()?2()?2()?()?
Cosnadenue wabnona [IMm]okpsrrocem[est Jaubie( )?()?()?()?2()?2()?()?()?



MeTo OLleHKH

Coenaodenue wabnona
Coenaodenue wabnona

Cosnaodenue wiabnona

MeToa OLlEeHKH

Cosnaodenue wiabnona

MeToa OLlEeHKH

Coesnaodenue wabnona
Coenaodenue wabnona

Coesnaodenue wabnona

MeTo OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

n])ilBll.TIbele OTBETHI JJId: t

[Mm]oxoo6pazusie( )?()?()?()?()?()?()?()?
[Mm]oxoBumasie( )?( )?()?()?()?2()?()?()?
Mm]xu( )2()2()2()?()?()?()?()?

np:«lBllJll)lll)lC OTBETHI AJIs1: Y

Tonocem[esumsie( )?()?()?2()?2()?2()?2()2()?

I'lpzlml.\u)umc OTBETHI 1JIsl: O

[Hn]mayrosramsie( )?()?()?()?()?()?2()?()?
[Hn]maymsr( )2()?()?()?2()?()?()?()?
[Mn]naysoo6pasusie( )2()?()2()2()?2()2()2()?

n])‘JBIlHLIlLIO OTBETHI 1JIsl: W

[TIm]anmoporaukoo6paszubie( )?()?()?()?2()?2()?()?()?
[TIm]anmoporaukoBuanbie( )?()?()?()?2()?()?2()?()?
[TIm]amoporauxu( )?( )?()?()?()?()?2()?()?

4
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BOIIPOC 9: 3CCE

Ilepex Bamu TeKkcT, cogeps:KalMi NATh 0HOJI0rH4ecKUX OIIU00K. BHUMAaTE/BLHO IPOYTHTE €ro,
HaliAuTe OIIMOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeICHHOE MOJIe.
Buumanue! Ucnpasnenue hpazvl uckniouumensno ompuyanuem (ModX}cem — He MOMCEm, UMEeHn — He
umeem u m.n.) ne 3acuumuiéaemcsa. Heooxooumo cghopmynupoeams ymeepoumenvnoe npeonorcenue.

Cykueccust — HOCJIeI0BaTeIbHAs CMEHA OMOLICHO30B, IPOUCXOISIIAs B OJHOM M TOM K€ OuoToIe Moj
BJIMAHUEM HNPUPOAHBIX (paKTOpOB Wi 1ong BO3I[eI7[CTBPIeM YCJIOBCKaA. HpI/I‘II/IHI)I, BbBI3bIBAIOIIUE CYKHECCHUU
JensITCs Ha JBE TPYIIbL NEPBUYHBbIC, KOrJa NMPUYMHOM CMEHBI SIBJISIIOTCS M3MEHEHHs, BO3HUKAIOLIME B
pe3yibTaTe AEATENIbHOCTH CaMOro COOOMIECTBA; W BTOPUYHBIC, NPOMCXOAALIME B PE3yJbTaTe BHEIIHUX
Bo3ercTBrid. [IpuMepoM NepBUYHON CYKIIECCHU MOKET CITY>KUTh CMEHA PACTUTEIBHOTO COOOIIECTBa TOCIIE
ro>kapa.

dopMupoBaHHE NEPBUYHBIX (PUTOLIEHO30B, HANpPUMEp, B TACKHOW 30HE OOBIYHO HAYMHACTCA C
JUIIANHUKOB; BCJENl 32 HUMH B COOOIIECTBO BKIFOUAIOTCS CTEIIOIINECS, a 3aTeM KYCTapHHKOBbIE ()OPMBI U
mxu. [lozaHee (GOPMHPYIOTCS ONBIIAHUKH W OEpe3HSKH, OJHOBPEMEHHO C HUMH TMOSBISIOTCS XBOWHBIE
MOPOJIbI, COCTABIISIIOIINE OCHOBY 3aBEPILAIOIIEIO COOOIIECTBA B BU/IE CMEIIAHHOTO Jieca, (POPMHUPYIOIIEToCs
npumepHo depe3 100-120 net mocne Hayana CykieccHH. B TUIHYHOM citydae Mo XOAy TakoW CYKIECCHH

m BO3PACTAaET JIOJISl CBETOIIOONBBIX PACTEHHH.

KoHEYHBIM pE3yJIbTaTOM CYKLECCHH OyIeT COCTOSHHE 3KOCHCTEMBI, HAa3bIBAEMOE KIMMAKCHBIM.
KnumakcHele  cooOmiecTBa  XapakTepPU3YIOTCS YCTOWYMBBIM — JTMHAMUYECKHM PAaBHOBECHEM  MEXAY
OMOTHYECKUMH KOMIIOHEHTAMH U COIIPOTHUBJIICHUEM CPCIbI. Bwmecte ¢ TEM, BO3HHKIIAasd B PE3YyJIbTATC
BTOpH‘IHOfI CYKIECCUN KIIMMaKCHass CUCTEMAa MOXKET CYHMIECTBCHHO OTJIMYAThCA OT HepBH‘IHOfI, €Clin
W3MEHWINCh HEKOTOPBIE XapaKTePUCTUKHU JaHqmadTa WM KIUMaTH4YecKue ycioBus. B memom cykueccun
IIPOUCXOOAT IMMYTEM COXPAaHCHUA BCEX IMMOHEPHBIX BUI0B C BKIIFOYCHHUEM HOBBIX.

bosiee TOro, B pesyiabrare MHOIOOOpPa3HOI'O AHTPOIIOTEHHOI'O BO3JEHCTBHUS BO3HUKAIOT HAapyIIEHHBIE
MectooOuTanus. Takue MecTooOuTaHKs OOBIYHBI B CENICHUAX M BJIOJb 10por. MX XapakTepHOW 4epToil yacTo
SIBIISIETCS TIOBBILIEHHOE COZIEPKaHME a30Ta, TaK Kak OHU OOraThl PacTHTEIbHBIMU OcTaTKamu. M3-3a 3Toro B
JAHHBIX MECTOOOUTAHUSIX CHIKAETCS YMCIEHHOCTh COPHBIX PACTEHHUH, HAPUMEDP KPAMHBHI IBYOMHOM.

Harueiii 1) CMeHa pacTUTenbHOro coobLLecTBa nocre noxapa - 370 NnpumMep BTOPUYHOWN CYKLIECCUN.
OTBCT: 2) ®opmupoBaHre IEPBUYHBIX (DUTOIIEHO30B, HAIIPUMED, B TACKHOM 30HE OOBIYHO HAYUHAETCA C
JUILIANHAKOB; BCIE]l 32 HUMH B COOOIIECTBO BKIIFOUAIOTCS MXH, 3aTE€M CTENIOLINECS, IOTOM



KYCTapHUKOBBIC (POPMBI.

3) MMo3axHee GpopMHUPYIOTCS OJIBITAHUKU W OCPE3HSIKH; OJHOBPEMEHHO C HUMH TIOSBIISFOTCS
XBOMHBIE TIOPOJIbI, COCTABIISIOIINE OCHOBY 3aBEPIIAIOIIETO COOOIIECTBA B BUIE XBOWHOTO Jieca,
dhopmupyrorierocs npumepHo depe3 100-120 neT mociie Havana CyKIECCHHU.

4) B TUITHYHOM CJTydae Mo XOAY TaKOH CYKIIECCHH BO3PACTAET OIS TEHEBBIHOCIUBRIX PACTCHHUH
Wi B THITUYHOM CiTydae 1o X0y TaKOW CYKIIECCHH CHIKAETCSI J0JISl CBETOMOOUBBIX PACTCHHIA.
5) N3-3a 3TOr0 B TaHHBIX MECTOOOUTAHHSX MOBBIIIACTCS YMCICHHOCTh COPHBIX PACTCHUIA,
HaAIpUMep KPAIHBHI IBYIOMHOM.

Bepnblii [OtcyrcTByer]
OTBET

4
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BOIIPOC 10: 3ANPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOI'O TEKCTA

B oaumnom 3a0anuu 6am HeoOXOOUMO NPOAHATUIUPOBAMb (DpacMeHm MmMeKCmd, HNOCEAUEHHbII
Memoouxe uUccie008aHull, U Ha OCHOBAHUU CEOUX 3HAHUN U UHGOpMayuu u3 mexcma 6blNOJIHUMD
3a0aHusl.

Meton monumepasHoi nenHod peakuuu (IILIP) B HacTosimiee Bpems IMHPOKO NMPUMEHSETCS B
ouonornu u memunmue. Kmaccuueckast 1P mo3BonsieT momy4yuTh OONBIIOE KOJHMYECTBO KOIHUH
uHTepecytomei Hac nocnenoBarenbHocT JIHK. Cneunduynocts naHHON peakiuu 00ecreduBaroT
HeOOoJIbIINE TOCTIEeIOBATEIPHOCTH HYKJICOTUAOB - mpaiiMepbl. Mx mopbupaioT K 000MM KOHIIAM
ammnduuupyemoro yuyactka JJHK takum o6Gpasom, 4ToObl MOCIEI0BATENBHOCTh TaK HA3bIBAEMOIO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA MOCIEAOBATEILHOCTH HA 5°-KOHIIE LIETH, TOrAa KaKk OOpaTHBIN
npaiimep o0OpaTHO KOMIUIEMEHTapeH IOCieI0oBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uHTepecyrommii Hac ydactok JIHK 3akanumBaercs mocnenoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHBIN mpaiiMep OymeT UMeTh mocienoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiiMepsl MOTIIH
y3HaTh HeoOxomumyro mnociaenoBatenbHocTh JHK cmecs ans [P peakuuu HarpeBaroT 10
OIpeJIeIEHHON TeMIIepaTyphl - TEMIIEPATypbl OTXKUTa MpaiiMepoB. JTa TeMIepaTypa pacCUUTHIBAETCS
myTeM TpUOaBIeHWs K TEeMIlepaType IUIaBJIeHUs (TeMmepaTypa, HpH KOTOPOH MPOHCXOIUT
pa3beIMHEHHE JBYXIENOYeYHOH Moiekynasl mpaiimepa) 4°C  rpaayco. JHK-mommmepasa,
OCYIIECTBISIONIAS PETUTMKAIINI0 HHTepecytomero Hac yuactka JJHK, ncnonp3yer npaiimep B kauecTBe
(3aTpaBKU JJIs Hayajla CuUHTe3a. B pe3ynbraTe NaHHON peakiMu MOJIy4aeTcsl KOMus HEeoOXOIuMOM
“nocnenosarensHocTu JJHK.

1. Ina Toro, 4toObl pa3nuuuTh nocienosarenbHocTd JIHK, MOXHO MCHONB30BaTh PECTPUKTA3BI —
(bepMeHTBI, KOTOPBIE Y3HAIOT W Pa3pe3ar0T CTPOTO OMpeesICHHBIE MOCIEI0BATEIPHOCTH HYKICOTHIOB
B JIHK (Tak Ha3piBaemble caiiTel pectpukuun). Hampumep, pectpukraza Pfull, y koropoii caiir
pectpukiuu HeceT mocienoBarenbHocth 5 -GCATC|G-3", npu peakimuu ¢ TOCIEI0BaTeIbHOCTHIO
JIHK Oymer paspe3arb ee Ha [Ba (parMeHTa, COAEp)Kallhe Ha KOHIAX MOCIeI0BATEIbHOCTH 5 -
GCATC-3 u 5- G -3
B npeanoxeHHOHl mOCNENOBAaTENBHOCTH HYKJIEOTHJOB 3aKOAMPOBAaH mentuj aauHod 19
AMHHOKHCIIOTHBIX OCTaTkoB. Bam HeoOXoammo momo0Opare mpaiiMepsl s aMIumduKanuu
HYKJICOTUJHON TOCIIEe0BATENIbHOCTH, KOAMPYIOIIEH NaHHBIM NeNnTHa, HauhHas CO CTapT-KOJOHA
(ATG), u coxepxaeit cron-kogon (TGA, TAG, TAA). IlomuuTe, YTO TpaiiMepbl TODKHBI OBITH
cienn(UYHbI U 00JIaaTh MPUMEPHO OJUHAKOBOM Temmeparypoil raBineHus (pazauuus He Oonee 2-4
°C). Temmepatypa IUIaBiIeHHUs] paccuuThiBaeTcs 1o dopmyne: 2(A+T) + 4(G+C), rme OykBbI - 3TO
KOJIMYECTBO HYKIEOTUAOB Kaxaoro Ttuma. Pasmep kaxmoro mpaiiMepa IOJDKEH COCTaBIATH 15
HYKJICOTHUJIOB. 3alMIIUTE B OTBEJACHHOE IMOJIE MOJYYEHHbIE MpaliMephl B HAMpPaBJI€HUU OT 5°- K 3’-
KOHIly B BHJ€ IMOCJIeI0BATEIbHOCTH 3arJIaBHBIX JATHHCKHX OyKB 0e3 mpo0esioB (B TOM 4YuCIIe
KOHUEBBIX) U YKOKUTE TEMIIEPATYPY UX TUIABJICHUSI.
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TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATACA AGGCAATCA
ATGTGAATAAATCACTATATGTAC - 3°

OTtBeT:

[Ipsimoii mpaiimep: [X]
OOGpartHsiii mpaiimep: [Y]

Temnepatypa IIaBjeHus npaMoro npaiimepa: [2]°C

Temneparypa niasienus odoparHoro mnpaiimepa: [K]°C

2. [lomyuyennslil B mpeasiayieil yactu 3aganus I[P nmpoaykt BcTpanBaeTcs B miIasMuILy JUIsl CHHTE3a
Oenka B OakTepusax. Bam naHbl mocneoBaTeIbHOCTH (CalThl PECTPUKIIMU), MO KOTOPHIM JIBE
peCTpUKTa3bl (IHIOHYKIICa3bl pecTpukiuu) crennuduyano paspe3aror [JHK. B oTBere ykaxkute pazmep
(GbparMeHTOB, KOTOpbIE MOJY4aTcs B pe3yJbTaTe pPEaKUUU PECTPUKLIMHU, MPOU3BEACHHOW ATHUMHU
peCTpUKTa3aMHU JUIsl TUIa3MUIbL, COIep Kalllell BCTaBKY B ITPaBUJIBHOM opueHTaluu nenu. O0o3HaueHus
K pucyHky: Notl - pectpukrasa, 4ncio, KOTOpOE YKa3aHO PSIOM - MO3UIUS B Mapax OCHOBaHUM, rie
IIPOUCXOAUT pa3pe3aHue NOCIeI0BATEIbHOCTH.

CailTbl peCTPUKIIMHN PECTPUKTA3:

SfaNl 5 - CATA|C -3’

Notl - 5" - GCGG|CCGC -3

MeCTO BCTaBKWN

0
Notl
2N4%t(|_) 2400
3000 n.H 3000 n.H.
Notl
-
@& npomoTop

OTBeT 3anuIINTE B 0TBeJAEHHOE MOJIe B BHAE MOCIEA0BATEILHOCTH YHUCEJ, PACHOJOKEHHBIX 110
BO3paCcTaHMIO U pasgCJICHHbIX OIUHOYHBIMH npoﬁe.naMn.

Ortser: [mM]

BeIOpaHHBII 0TBET:

B oannom 3a0anuu eam neobxooumo npoanaruzuposams pacmenm mekcma, noce
3HaHUl u ungopmayuu us

Meton nonumepasnoit nenHoi peakuuu (I1LP) B HacTosiiee BpeMsi IIUPOKO I
MO3BOJIIET TONYYUTh OONBIIOE KOJMYECTBO KOMHUM WHTEPECYIOIIEeW Hac IOCIe,
o0OecrieunBarOT HEOObIINE MOCIE0BATEILHOCTH HYKJICOTUOB - mpaiMepsl. X 1
JIHK Takum 06pa3oM, 4ToOBI MOCIEA0BATEIHHOCTh TaK Ha3bIBAEMOTO MPSMOTO Ipa
ETH, TOT/Ia Kak OOpaTHBINA mpaiiMep 0O0paTHO KOMIUIEMEHTAPEH IMOCIIEI0BATEIHHO
yuactok JIHK 3akanumBaercs mocnenoBarensHOCThIO 5 -AAGCTA-3", 10 006p:
TAGCTT-3". YUto0bl mpaiiMepsl MOTJIM y3HATH HEOOXOMUMYIO ITOCIIEA0BATEIE
OTIpe/ICIEHHON TeMIIepaTyphl - TeMIepaTypbl OTKHUTa MpaiiMepoB. DTa TeMIIepar,
IUTaBJICHUS (TeMIIepaTypa, IpU KOTOPOH MPOUCXOIUT pa3beIMHCHUE ABYXIICTTOUCTH
OCYIIECTBIISIIOIIAsT peIUIMKAII0 HHTepecytomero Hac ydactka JIHK, mcnomssyen
pe3yNbTaTe NaHHOM peaklny MOMyJaeTcsl KOMUs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
1. Inst Toro, 4To0BI pa3znuuuTh nocneaoBatenbHocTH JJHK, M0okHO mMcnonb3oBaTh
CTpPOTro OmpenesieHHbIe MmocienoBarenbHocTH HykieoTu 0B B JIHK (Tak HazpiBaem
KOTOPOU CaiiT pecTpuKIK HeceT mocienoBarenbHocTh 5 -GCATC|G-37, npu peak
JiBa ¢parmenTa, coJieprKaliue Ha KOHIIaX MOCJIEI0BATEND:



MeTo OIleHKH

Cooeporcum

MeTo OLleHKH

Coodeporcum

MeToa OLleHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmaue

MeToa OIleHKH

B mpennoxeHHO# TOCIIEI0BaTEILHOCTH HYKICOTHUIIOB 3aKOIUPOBAH TENTHA i1
no00path mpaMepsbl sl aMIUTM(UKAIUE HYKJICOTUAHON MOCIEI0BATCIbHOCTH,
(ATG), u comepxameit crom-komon (TGA, TAG, TAA). [lomHuTe, YTO Mpaim
OJIMHAKOBOHM TeMIeparypoil miaBneHus (pazmuums He Oonee 2-4 °C). Temmepat
4(G+C), rme OYKBBI - 3TO KOJHYECTBO HYKICOTHIOB KaXJ0ro Tuma. Pasmep k
3anuimre B OTBEACHHOE IOJIC IMOJIyUYCHHBIC MpaiMepbl B HAIpPABICHUU OT 5’°-
JIATMHCKHUX OYKB 0e3 npo0esioB (B TOM YHCJIe KOHIEBBIX) U YKOKUTE TEMIIEPATYP
5

TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATAC!
-3

OrtBer:

[psmoii npaiivep: @ TGGATAGGTTGTCAT

O6parssiii npaiimep: & TCACATTGATTGCCT

Temneparypa niasieHus npamoro npaiimepa: & 46°C

Temneparypa miasjieHus oopaTHoro npaiimepa: & 46°C

2. Tlomyuennslii B mpenpiayimeid dactu 3aganust [1LIP mponaykt BcTpamBaercsi B
MOCIIEAOBATENBHOCTU (CAMThl PECTPUKIIUU), 1O KOTOPHIM JIBE PECTPUKTA3BI (IHIC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOPBIE MOJy4YaTCs B PE3yJIbTAaTe PEaKIIHF
IIa3MUbI, COJEpIKaIIel BCTaBKY B MPaBUIBHOW opueHTanuu uenu. O603HaueHus
PSIOM - TIO3ULIUS B TTapax OCHOBAHUH, I7I€ IPOUCXOIUT Pa3pe3aHue MoCiIe0BaTEIbE
CailTbl pECTPUKLIMN PECTPUKTA3:

SfaNl 5" - CATA|C-3

Notl - 5" - GCGG|CCGC -3

MeCTO BCTaBKU

Notl
i
3000 n.H 3000 m.H.
Notl
i
& npomotop

OTBeT 3AIIMIIIUTE B OTBCIACHHOC II0JI€C B BHAC ITOCJICAOBATCIBHOCTH YHCE)
OAUHOYHBIMHA npoﬁe.ﬂaMn.
Orser: & 22 600 937 1500

nl)ilBH.'thhle OTBETHI AJIsl: X

ATGACAACCTATCCA

[IpaBubHBIC OTBETHI LJISA: Y

TCACATTGATTGCCT

n])aBll.1hthe OTBETHI AJIsl: Z

42

[IpaBusibHbIE 0TBETHI AJ141: K

42

n])aBll.1hthe OTBETHI AJisA: M



Tounoe coomeemcmeue 622 938 1500

1
u3 5 0a/10B

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

B aMHHOKMCJIOTHOM NOC/1€10BATEJbHOCTH 0eJIKa NPON301L1a 3aMeHa BAJIMHA B 6 MOJ105KeHHH
Ha jgeiinnH. Kakoe Bo3jeiicTBre Ha QyHKIUIO Oe/IKa MOKeT 0KAa3aTh Takas 3amena? Jlaiite
KPATKHUi OTBeT.

JaeHEIE ~ DTO MOXXET U3MEHUTH BTOPUYHYIO M TPETHIHYIO CTPYKTYpPY O€lka, eclii OEJIOK SIBIISUICS PEIEITOPOM HIIH
OTBET: (epMeHTOM, Takasi 3aMEeHa MOJKET IPHUBECTH K TOMY, YTO OH HE CMOJKET CBSI3aThCSI C CyOCTpaToM, TaK Kak
m ero koH(popmalyst OyieT HeNpaBUIbHOM.

Bepnblii [OtcyrcTByer]
OTBET

1
u3 5 6aj10B

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

Buumamenvno npouumatime npedioxcennvle Qpacmenmsl MeKcma u paccCmMompume pucyHKiL, 3amem nepexooume K
6bINOJIHEHUIO 3A0AHUI.
®parmenr 1.
BonbIIMHCTBO HA3eMHBIX PaCTCHUI BCTYNAIOT B CHMOMOTHYIECKHE OTHOIICHHS C rpubamMu, 00pa3ysi MUKOPH3Y. DTH IpHOBI
UTPAIOT KIIIOYEBYIO POJIb B PErYJIIMN JOCTYITHOCTH MUTATENBHBIX BEIIECTB 1 HHTCHCHBHOCTH YIJIEBOJHOTO META00II3Ma,
Y4acTBYIOT B MOBBILIEHHHU aJaNTALIMOHHBIX BO3MOKHOCTEHN pacTeHnil. OHM OKa3bIBAIOT BIMSHUE HA CTPYKTYPY HMOYBHI,
6nopazHoobOpaszue GpUTONEeHO30B U (YHKIIMOHHPOBAHUE SKOCUCTEM B 11eJIoM. COTIIacHO COBPEMEHHBIM IPEJICTABICHHUSIM
BBIJICIISIFOT CJIETYIOLINE OCHOBHBIE TUITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPOMHBII U 3KTOIHIOTPO(HBIN, COYETAIOIIHI B
cebe 4epThl IBYX MEPBBIX THIIOB.
DKTOMHKOpPH3a BO3HUKAET, KOTAa TH(bI rprnba omIeTaloT KOpeHb IIOTHOM ceThio, 00pa3ys 4eX0, UM MUKOPU3HBIE
TpyOKH (pucyHok 1). ['udbl rpnda NpOHUKAIOT CKBO3b PU30IEPMY KOPHS U PACIPOCTPAHSIOTCS MO0 MEKKICTHUKAM, HE
MIPOHMKAs B KJIETKH. J{71s1 KopHel, 06pa3yoniix Takyl MHKOPH3Y, XapaKTEpPHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB U
penyKLHsl KOPHEBOTO YEXJIMKA BIUIOTh JI0 OJTHOTO-ABYX CJIOEB KJIETOK. DKTOMHKOPH3Y 00pa3yroT IpeBECHbIC PACTEHHMS,
cocTapistronie npuMepHo 10% coBpeMEeHHBIX CEMEHHBIX pacTeHui. [ pubHOH mapTHEP OTHOCUTCS K 0a3uIUaIbHBIM,
CyMYaThIM WJIN 3UTOTHYECKNM rpudam. B HacTosmee Bpems onmcano okosio 8000 BHIOB 5KTOMHKOPU3HBIX IPHOOB, HO
obmee nx uncio MoxeT gocturath 20-50 Teicsd. HekoTophle u3 3THX TpHOOB, TaKHe KaK MOO0CHHOBHUK MM MACIICHOK,
(opMHupPYIOT CHMONO3 TOJIBKO C OJJHUM POJIOM AepeBbeB. Jpyrue, kak, HalpuMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OJTHO JIEPEeBO MOXKET UMETH 110 15 n Gosee rpuOHBIX MapTHEPOB. B 3KTOMUKOpPH3HOM
| cuMOmo3e 00a mapTHEPA MONTyJaroT B3aUMHYIO BBITOly: pacTeHHe 00ecreYBaeT MUKOOMOHTA OPraHMIECKUMHU
COCIMHEHUSIMH, a TPUO, B CBOIO Ouepe/ib, CHaOKaeT PUTOOMOHTA MPEUMYILECTBEHHO COSANHEHUIMH a30Ta, B TOM YHCIIE
MOYEBHHOI — CBOMM TJIaBHBIM MPOJIYKTOM 00MeHa, a Takxke (hochopom, KaueM, KajblIueM U MUKpoaieMeHTaMu. Kpome
TOTO, Pa3BETBIEHHBIA MU rprda MOCTABIAET PACTEHHUIO BOAY, (DYHKIIMOHAIBHO 3aMEHSI KOPHEBBIE BOJIOCKH.
OHpoMuKOpH3a (PUCYHOK 1) XapaKkTepu3yeTcs TeM, 9To (bl MUKOOHOHTA IIPOHUKAIOT B KJIIETKH KOpHI KopHs. Ha
MTOBEPXHOCTH KOPHSI OHA BRIpa)keHa c1a00, M OCHOBHAS YacTh MHULENIHI IT'pruba HAXOUTCA BHYTPH KOpHS. B KieTkax KOpHs
MOTYT 00pa30BBIBATHCS CKOIUTEHHS I rpruba B BUAE KITyOOUKOB U B BHJE ITy3BIPHKOB (Be3ukyn). ['ner moryt
Pa3BETBIATHCS BHYTPH KIIETKH — 3TH 00pa30BaHUs Ha3bIBalOTCS apOyckysnamu. K sHIOMUKOpH3€e OTHOCATCS
apOYCKYISPHBIN (Be3UKYJISIPHO-apOyCKYIISPHBII), SpPUKOUIHBIA 1 OPXUIHBIN THIL. J[Ba MOCIEeAHNX XapaKTepPHbI TOJIBKO IS
npeacTaBuTeNel cemeiictBa Bepeckosbie 1 OpxuaHblie, cooTBeTCTBeHHO. Hanbouee pactpocTpaHeHHOI pa3HOBHIHOCTHIO
9HJIOMHUKOPHU3BI SBIISETCS apOycKysipHas Mukopusa (AM). AM ¢opMupyercst 60JIBIINHCTBOM BBICIIHX pacTeHuit (75-
90%) c rpubamu otnena Glomeromycota (~150 BunoB). He 00pasyror mukopusy npejacraBurein KpecTtonBeTHbIX,
Mapebix, AMapaHTOBEIX U OcokoBbIX. Kak B ciydae ¢ 9KTOMHUKOPU30H, MUKOPHU30BaHHOE pacTeHHE CHAOKaeT rpud
OpPTaHUKOM, a SHAOMHUKOPH3HBIE TPHOBI 00ECIIeunBaOT CBOETO X035 MHA B IIEPBYIO ouepens pocopom, a Taxke Kanmem,
MeZbIO U KaJIbIIHEM.
OKTOHAOMHUKOPH3a BO MHOTOM CXOJHA C SKTOMHUKOPH30ii: 00pa3yeTrcst MaHTH U3 TH( rpubda, 0OTHAKO MUKOOHOHT
MIPOHHUKAET BHYTPb KJIETOK 3IHUAEPMHCA H KOPBI KOPHA. DTOT TUII MEUKOPH3HI 00pa3yeTcsi HEKOTOPBIMH PACTCHUAMU
cemeiictBa BepeckoBrie. ApOyTOHUTHBIHN THI SKTO3HIOMUKOPU3BI XapaKTepeH I 3eMIITHIYHOTO IEPEBa, TOIOKHSIHKH,



IPYIIAHKH U JIP., @ MOHOTPOTIOUIHBIN - IS ObEIbHUKA. MHOTHE U3 3THX PACTCHUH SIBISIOTCS MUKOTPO(HBIMH (T.H.
«carpoduTe).

IKTOMMKOPH3a 3HAOMWKOPM3A
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PucyHoK 1. 9kTO- (cnesa) M aHAOMMKOpPKM3a (cnpaBa). MoscHeHUA B TEKCTe

®parmenr 2.

BoboBeIe pacTeHns CIIOCOOHEI K (POPMUPOBAHHUIO HECKOIBKUX MYTYaJIHCTHICCKAX YHIOCHMOM030B (pUCYHOK 2). OnuH u3
HUX TpeACTaBIsIeT co00i cuMOnoTHYecKoe B3auMoeicTeue ¢ AM-rpubamu. Hammuane AM yiydimaeT MUHEpaIbHOE
MMUTaHUE PACTEHUS, MPexKe Bcero GocdaTHoe, TTOBHIIIAECT YCTOMIMBOCT PACTEHUH K (PUTOMATOTCHAM H aOHOTHICCKIM
crpeccam. AM cumMOM03 conpoBokaaeTcsi popMUPOBaHHEM OCOOBIX CTPYKTYD, Ha3bIBaEMBIX apOycKynamu. B Hux
MPOMCXOJUT B3aUMHBIH 00MeH npoaykramMu GoTtocunTesa 1 hocharamu. BaxxHbIMH 3KOJIOTHUECKUME (DYHKIUSIMU TPUOOB
AM SBISIOTCS 00ECIICUCHIE B3aUMO/ICHCTBUS PACTCHUHN Pa3IMYHbIX BUIOB B (PUTOIIEHO3aX MOCPEACTBOM CIHHOM CeTH TH(d
W ydactue B (JOPMUPOBAHUM CTPYKTYPBI OYBBI.

OcobeHHOCTRI0 6000BO-pH300HanbHOr0 cumoOuo3a (BPC) sBisieTcst BrICOKast CCU(DUIHOCTD, TPOSIBISIOIIASACS B TOM, YTO
OIIpe/ieTICHHbIE BB/ IITaMMBbI KIIyOSHBKOBBIX OaKTepuii 00pa3yroT COBMECTHMBIE MaphI JIHIIb C ONPEICICHHBIMH
rpymmnamu 6000BEIX. [Ipy 5TOM Ha KOPHSX pacTECHHI Pa3BHBAIOTCS CIICIIUATN3UPOBAHHEBIC CTPYKTYPHI — KIIYOCHBKH,
KOTOPBIE SBIISIOTCS BUIOU3MEHEHISIMU OOKOBEIX KOpHeH. OHH (OpMHPYIOTCS B pe3ynbraTe GOpMUPOBaHHS 0CO00M
KITyOCHBKOBOM MepHcTeMbl. bakTepun oCeIsTtoTesl BHYTPH KIETOK KiTyOeHbKa U TpaHCPOPMHUPYIOTCS B OakTepousl. B
KITyOCHBKaX CO3Jaf0TCS ONITUMAIIBHBIC YCIOBHS TS (PUKCAIIMH aTMOC(EpHOTo a30Ta OAaKTEPOHTHBIM (PepMEHTOM
HUTPOTEHA30i. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIOPOa, U pACTEHUE CO3TaET MUKPOadpOOHYIO Cpely BHYTPH
KITyOeHbKa, OKpYKasi ero CyOepUHU3UPOBAHHON DHJIOIEPMON U aKKyMYIUPYs JETTeMOINIOONH B KieTKkax. IMeHHO Hamndue
serreMorioouna npuaaét 3 (HEeKTUBHBIM KITyOeHbKAM MHTCHCHUBHBIN pO30BbIH 1BeT. biiarogaps oopasoBanuio bPC
0000BbBIE paCTeHUsI MOT'YT PACTH Ha CyOCTpaTax, He COAEpIKAIMX CBsA3aHHOTO a3oTa. OcylecTBiIeHHe mpoliecca HUKCALUH
a30Ta ompeenieT 3HauYuTeIbHyI0 posib BPC B kpyroBopore a3orta B MpUPO/ie U MOBBIICHUHN TUIOIOPOIHS MTOYB.
VHTEeHCHBHOCTD ()OPMHUPOBAHUS CUMOMO30B 3aBUCUT OT O0ECIICUSHHUS AIIEMEHTAMHU IOYBEHHOTO TIUTAHUS PACTEHUH —
dbochopom 1 a30TOM.
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PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHom cumburose. b. KopHeBble cumb1o3bl 60608Bbix
pacTeHuit. MoAcHeHMA B TEKCTe

Buibepume BCE npasunvivle omeemol u3 wemvipex npeonodcenvlx. Omeemnvl Ha KaxicOblil BONPOC 3aNUUUME 8
8u0e NOCAe008AMENbHOCHIU IAMUHCKUX OVKE 6 andasumnom nopsoke 6e3 npobenos u 3HaK08 NPEenuHaHus.
1. llpouuTaiite pparment 1 u paccMoTpute pucyHok 1. BoiGepure Bce NpaBUJIbHbIE YTBEPKIECHHUS.
Bce pacrenus cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYI0 MUKOPHU3Y
BenokoyanHas Kamycra — MEKOPH3HOE pacTeHue
B oTnudme 0T SHIOMHUKOPH3bI, IKTOMHKOPH3a 00€CTIEYMBAET PACTEHHE IPEUMYIIIECTBEHHO MOYEBUHOM
IMpu npopacTaHny BHYTPb KOPHS, TH(])A SHIOMUKOPU3HOTO Iprba 00pas3yeT ammpeccopuit

Ortser: [X]
2. IIpouuraiite ¢pparMent 2, paccMOTpPUTE PUCYHOK 2. BoiGepuTe Bce MpaBHIIBHBIE YTBEPIKICHHS.

Bobossie pacrenns HE MoryT oHOBpeMEeHHO 00pa3oBaTh 1 MUKOPHU3Y, U KITyOCHBKOBBII cHMOMO3

Pactenus cemeiictBa boOOBBIE 00pa3yIOT SHIOMUKOPU3Y

I'a3000pa3HebIif a30T MpeBpanacTcs B KIYOCHbKE B aMHUHOKHUCIIOTHI

3a co3manue MUKPOa’pOOHOi Cpeibl B KIIyOCHBKE OTBEYAET TOIBKO JISTTEMOTIOOUH
Ortser: [Y]
3. OcHOBBIBasich Ha MH(GOPMAIUH U3 TEKCTOBLIX (parvMeHToOB U PUCYHKOB, BbIOEpHTE BCe NPAaBUIbHbIE
yYTBep:KIeHUsl.

Ecnu BepamuBaTh 6000BbIE pacTeHHs Ha JOCTaTOYHOM obecniedeHnn a30ToM 1 pochopom, onn HE
OynyT hopMUpPOBATH KOPHEBBIE CHMOMO3EI

DOKTOMHUKOPH3a XapaKTepHa /I BCEX pacTeHUH

Hurporenasa npespamaer MOJIEKYISIPHBIA a30T B aMMOHHUH

Bobossie pacrenus HE moryT ¢opMupoBars SKTOTpOoQHYIO MUKOPHU3Y
Ortser: [Z]
4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX ()parMeHTOB U PUCYHKOB, OTBEThTE HA BONPOC: yCHJIEHHEe KaKHX
NpoLeccoB MPOUCXOAUT NpH IpeKTUBHOM PYHKIMOHMPOBAHMYU B3aMMOBBITOHBIX CHM0OH030B PacTeHu,
KJYOeHbKOBBIX OakTepuii 1 AM-rpudoB:

TpaHcnopTa yrieBo 0B U3 IUCTa B KOPEHb

TpancnopTa BoAbl U3 KOPHS B JIUCT

TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PaCTCHHUE

TpaHcriopTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT
Ortset: [mM]
5. OcHoBbIBasich Ha HHGOPMAIINHT U3 TEKCTOBBIX (PparMeHToB, pUCYHKOB M Bammx 3Hanusx, Bpidepure Bce
NpaBWJIbHbIE YTBEPKIEHH.

J1nst BceX 3KTOMUKOPHU3HBIX I'PUOOB XapaKTepeH MIMPOKHHA CIIEKTP pacTeHUH -X0351€B

Bce «canpoduTHbIe» pacTeHHS SBISIOTCS 00JUTaTHEIMI MHKOPHU3000pa30BaTEIsIMU

Pactenns HE cniocoOHBI ycBauBaTh OpraHUYeCcKrit a30T

Pa3paboTtka npenapaToB Ha OCHOBE MUKOPHU3HBIX TPUOOB MO3BOJIUT YBEIIUIUTh YPOKAHHOCTH
KYJbTYPHBIX PaCTCHUH
Ortser: [n]

BriOpaHHbIii 0TBET: Brumamenvro npouumaiime npeonoosicenHvle hpazmenmovl MeKCma u paccmMompume PUCyHKU, 3amem
®parmenr 1.
BosbIIMHCTBO Ha3eMHBIX pacTeHUH BCTYNAIOT B CHMOMOTHYECKHE OTHOLICHUS ¢ rpudamu, o0pasyst M
JOCTYITHOCTH IIUTATEIbHBIX BEIIECTB M MHTEHCUBHOCTH YTIIEBOIHOTO METa00/IN3Ma, YIaCTBYIOT B 1O



BJIMSIHHE Ha CTPYKTYPY IOYBBI, OMOpa3HooOpa3ue GUTOLECHO30B U (PYHKIIMOHHUPOBAHHUE SKOCHUCTEM B ]
CJIe/lyIOLIE OCHOBHBIE THITI MUKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETAIO
OKTOMHKOpPH3a BO3HHKAET, KOTAa TU(BI rprubda OIIIeTaloT KOPEHb IUIOTHOM CEThI0, 00pa3ys 4exoJ, 1l
PpHU30AEpMY KOPHSI M pactpOCTPaHsIOTCS 110 MEKKIETHUKAM, HE IPOHUKast B KiIeTKH. J[i1s1 kopHeH, o0
BOJIOCKOB M PEIYKLIUSI KOPHEBOTO YEXJIMKA BIUIOTh JJO OAHOT'O-ABYX CJIOEB KIETOK. DKTOMHKOPHU3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHnil. [ puOHOM mapTHEP OTHOCUTCA K Oa3UIHABHBIM, CYMYAThIM HIIH |
BHJIOB SKTOMHUKOPHU3HBIX TPHOOB, HO 001IIee UX 9ruciIo MoxeT gocturath 20-50 teicsd. Hexotopeie 3
CMMOMO03 TOJBKO C OJHUM POJIOM JepEBhEB. [lpyrue, Kak, HapuMep, MyXOMOpP, MHKOPH3YIOT OOJBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpH3HOM CHMOHO3€ 00a MapTHEPA NOIYIaOT B
OpraHUYECKUMH COCTUHEHUSIMH, a TPHO, B CBOIO O4epenb, CHabkaeT (UTOOMOHTA IPENMYIIIECTBEHHO
MIPOAYKTOM OOMeHa, a Takxke (hochopom, KaiareM, KabIleM U MAKpodneMeHTaMu. Kpome Toro, pa3s
(YHKIIMOHAIBHO 3aMEHsIs1 KOPHEBBIE BOJIOCKH.

OHoMuKopH3a (PUCYHOK 1) XapaKkTepu3yeTcsi TeM, 4TO TU( Bl MUKOOHOHTA IPOHHUKAIOT B KJIETKH KOP
YacTh MULIENUS TPU0a HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHsS MOT'YT 00pa30BBIBaTHCS CKOILIICHH
MOTYT Pa3BETBISIThCS BHYTPH KJIETKH — 3TH 00pa3oBaHus Ha3bIBAIOTCs apOyckynamu. K aHIoMHUKOD!
SPUKOUIHBINA M OPXHUIHBIHA THIL. [IBa MOCIEAHNX XapaKTEePHbI TOJIBKO JUIsl IPEJCTaBUTENEH ceMelCTBa
pactpocTpaHeHHOH Pa3sHOBUAHOCTHIO SHIOMHKOPHU3EI ABISIETCA apOyCKyIsipHas Mukopm3a (AM). AM
rpubamu otaena Glomeromycota (~150 BumoB). He o6pa3yrot mukopu3y npeacraButenu Kpectomse:
9KTOMHUKOPH30H, MUKOPH30BAaHHOE PAaCTCHNE CHA0XKAeT TpHO OPraHUKOM, a SHIOMHUKOPHU3HBIE TPUOBT
KaJIHeM, MEJbIO U KaJIbIIUEM.

OKTO’HIOMHKOPH3a BO MHOTOM CXOJIHa C SKTOMHUKOPH30i: 00pa3yeTcs MaHTHA U3 rud rpuda, oJHAKC
OTOT THII MEKOPHU3BI 00pa3yeTcss HEKOTOPBIMH PAcTEHUsIMU ceMeticTBa BepeckoBbie. ApOyTONIHBIH 1
TOJIOKHAHKHU, TPYHIaHKU U JIp., a MOHOTpOHOHILHI:-IfI - JJId IIOABCIIbHUKA. MHorue u3 3TUxX paCTeHI/Iﬁ Al

IKTOMMKOPH3a 3HOOMWKOPM3a
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)
J annpeccopuw
\J}}" [N
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MaHTUA.

apbyckyna

PucyHok 1. 3KTo- (cnesa) n saHgoMmmnKkopusa (cnpasa). MosACHEHUA B TEKCTE

®dparmeHr 2.

Bo6oBsie pacTennst ClIocOOHBI K OPMHUPOBAHHIO HECKOIBKUX MYTYyaJTMCTUIECKUX SHIOCHMOM030B (P
B3anMozeiicteue ¢ AM-rpubamu. Hanmane AM yrydmiaeT MUHEpaJIbHOE TIUTAaHUE PACTEHHS, IPEK/IE
¢uTonaroreHam u abnorndaeckuM crpeccaM. AM cuMOmO03 COITPOBOXKAAETCS (POPMUPOBAHIEM OCOOBI
oOMeH npoaykTramu (poTocuHTe3a U pocdaramu. BaxkHBIMU 3KOJIOTHYECKUMH (QYHKIMSAMHU rprOoB Al
BUJIOB B (PMTOLIEHO3aX TIOCPENICTBOM €AMHOI ceTH TUd u ydacTue B POPMUPOBAHUH CTPYKTYPHI ITOYBI
OcobenHocThIO 0000BO-pU30OHansHOTO cuMbuosa (BPC) siBisiercst Beicokast CieiupUIHOCT, MPOSIB:
OakTepuii 00pa3yloT COBMECTHMBIE Maphl JIUIIB C OIIPEAEICHHBIMHU IpynnamMu 6000BbIX. [Tpn aTOoM Ha
KIIyO€HBKH, KOTOPBIE SIBIISIOTCS] BUIOM3MEHEHUSIMU OOKOBBIX KOpHEH. OHHM ()OPMUPYIOTCS B PE3YJIbTS
TIOCEIISIOTCSl BHYTPH KJIETOK KiIyOeHbKa U TpaHchopMHUpYIOTCs B OakTeponsl. B KiryOeHbKax co3/aro
06aKTepOuIHBIM (PEPMEHTOM HUTPOTEHA30M. DTOT PepMeHT paboTaeT B OTCYTCTBHH KHUCIOPOA, M Pac
€ro CyOepHHU3UPOBAHHON YHIOAEPMON U aKKYMYJIUPYS JETTEMOTIIOONH B KJIeTKax. IMEHHO HaJTU4H
po30oBbIi 11BeT. biarogaps o6pazoBarnio BPC 6060BbIe pacTeHHS MOTYT pacTH Ha cyOcTpaTax, HE CO;
a30Ta OIpeessieT 3HAYUTENbHYI0 poiib BPC B KpyroBopoTe a30Ta B MPHUPOAE U MOBBIIICHUH TUIOI0PO
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obecreueH s JIEMEHTaAMH [IOYBEHHOIO MUTAHUS paCTeHI/Iﬁ — (bOC(l)OpOM " a30TOM.
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Yrnesoabt

NH® wlp (iryranas

PucyHok 2. A. MNoToK BelectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBbie cume

Buibepume BCE npasunvhvie omeemul u3 uemuipex npeonoicennsix. Omeemol Ha KanicOblii 60NPoc 3a

nopaoke 6e3 npo0eios u 3HaK08 NPEeNnUHAHUAL.

1. IlpounTaiite pparment 1 u paccmorpurte pucyHox 1. BoiGepurte Bce npaBHIIBHBIC YTBEPIK/ek
Bce pactenus cemeiicTBa BepeckoBble 00pa3yIoT 3pUKOUAHYIO MUKOPU3Y
BenokowyanHas kamycta — MUKOPH3HOE PAcTCHHE
B omimane ot 3HAOMHUKOPHU3BI, SKTOMHKOPH3a 00ECTIEINBACT PACTEHUE IPEUMYIIIEC
[Tpu npopactanuy BHYTpb KOPHS, TH(a SHIOMUKOPH3HOTO Iprda 00pa3yeT armpec

Ortger: "' cd
2. IlpouuraiiTe hparMeHT 2, paccMOTpUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Boboseie pactenus HE moryt oqHOBpeMeHHO 00pa3oBaTh U MUKOPHU3Y, H KITyOCHBK
Pactenus cemeiictBa boOoBBIE 00Pa3yIOT SHAOMHUKOPH3Y
I"a3000pa3HbIi a30T MpeBpaacTcs B KIyOCHbKE B aMUHOKHCIIOTHI
3a cozgaHue MUKpOa’pOOHOI Cpe/ibl B KIlyOeHbKE OTBEYAET TOJBKO JIETTEMOTTIOOHH
Orger: " bc
3. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeIpammBaTh 6000BbBIE PACTEHUSI HA JOCTATOYHOM 00ECIIEYEHUH a30TOM H (O
OKTOMHKOpPH3a XapaKTepHa JUIs BCEX PACTEHUI
Hutporenasa npeBpaiaer MOJIEKyISPHBIA a30T B aMMOHHI
Boboseie pactenuss HE moryt ¢opMupoBath 3KTOTpoQHYIO MHUKOPU3Y
Orser: @ cd
4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX (GParMeHTOB U PUCYHKOB, OTBEThTe Ha BONPO«
(pYHKIIMOHMPOBAHUM B3aHMOBBITOIHBIX CHMOMO030B pacTeHHUil, KJIy0eHbKOBBIX OakTepuii 1 AM
TpaHcnopTa yrieBoJoB U3 JINCTa B KOPEHb
TpancnopTa BoJbI U3 KOPHS B JTUCT
TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTEHHUE
TpaHcriopTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT
Otser: & abc
5. OcHOBBIBasICh HA HH(OPMALIMHU U3 TEKCTOBBIX ()PArMeHTOB, PHCYHKOB 1 Bammx 3HAHUSAX, BE
JL1s BceX 3KTOMHUKOPH3HBIX T'PHOOB XapaKTepeH MUPOKHUIl CIIEKTP pacTeHUH-X035€e}
Bce «canpoduTHbIe» pacTeHus SBISIOTCS 00IUTaTHBIMU MUKOPU3000pa30BaTelIsIMI
Pactenust HE criocoOHBI ycBauBaTh OpraHuuecKHid a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPH3HBIX IPUOOB MO3BOJIUT YBEIUYUTH YPO:
Ortser: "' bd

n])‘dlilldll)llblc OTBETHI JIsfA: X

cd

anIBlIIl}.H}.Ie OTBETHI IJIsSI: Y

bc

n])‘dlilUll)llblC OTBETHhI JIfA: Z

ac



MeTo OLleHKH n])ilBllﬂbele OTBETHI 1JIsi: In

Tounoe coomeemcmeue abcd
MeTo/1 OLEHKH [IpaBuabLHBIE OTBETHI JJISI: N
Tounoe coomeéemcmeue bd
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BOINIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

VY cymuaThIX rpu0OB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yrolecs B pe3yibTaTe Meio3a U3 OJHOM 1 Toi
’Ke JUIUIOUTHOM KIIETKH, OCTal0TCs B 0011el 00o10uke — cymKke. IIpu 3ToM cTpoeHne CyMOK y pa3HbIX
acKoMuILeTOB pazHoe. Y Neurospora crassa Bce Cropbl B CYMKE pacIojIOkKeHbl B O/IHY JHHHIO, B
CTPOrOM COOTBETCTBUU C MOPSIIKOM pacxoskaenus xpomatu (I-e u l1-e nenenue meitosa
OPMEHTUPOBAHBI y 3TOr0 rpuda oauHakoBo). Kpome Toro, kaxxaas criopa IeIUTCs OJUH pa3 MUTO30M B
TOM e opueHTannu. Kak OyayT BBITIISIETh CYyMKH, €CITM HCXOTHBIN TUTUION] OBLT T€TEPO3UTOTOM
b.b,? Mpeanonoxum, uto amens b, o6ecneunsaer Gopmuposanue raaakoit KIETOUHOH CTEHKH, a

annens D, — mumosaroii. 3anonEuTe TabMIy. B 0TBETAaX HCMONB3YiiTe CleAyIONTE 0003HAYSHHUS:
TIIaKas KJIeTouHas cTeHka — G, mumnoBaras KJieTouHasi CTeHKa — R. DEHOTHUITBI pa3HBIX CIIOp HE
pasnesnsiiTe npobdenamMmu Wik 3HakaMu npenuHanus (mpumep: RG). B mocneanem 3aganuu 3anuimre
BApUAHTHI PACTIOJIOKEHUSI KJIETOK B CYMKE, HE pa3elisisi X MpoodeiaMu, a CaMu CYMKHU OTACIIUTE IPyT
OT JJpyra OJIMHOYHBIM MPOOETIOM.

KonnyecTBo KJIETOK B CyMKe [K]
ITnouaHOCTD Kax10i 13 HUX (N win 2N) [1]
Cpenu HEX: KOJIMYECTBO KJIETOK, HECYIIUX [m]
annens D,
KOJINYECTBO KIIETOK, HECYIIIUX [n]
annens D,
|| BeimumimTe pacmonoxeHne KJIETOK B CyMKE, €Cin KpaiHss mpaBast KJIeTKa riiaKast [9]
W3BECTHO, YTO:
KpaiHsist paBast KiieTka mmmosatast | [h]
Beimummure Bce BO3MOMKHBIC BapHaHTBl CYMOK, €CIIM B OJHOW W3 xpoMatua B ucxonHoit | [f]
JUTTONAHOH KIeTke mpousonuia Mytarus b, — b,

Briopannblii oTBeT: VY cymuatbIx rpu0oB (aCKOMHULIETOB) BCE CIIOPBI, 00pa3yrolrecs B pe3ysibTaTe Mei
ob1eit 06o104ke — cymke. [Ipr 3TOM CTpoeHHe CyMOK y pa3HbIX aCKOMMIIETOB pa3]
PaCIIOJIOKCHEI B OJHY JIMHUIO, B CTPOI'OM COOTBETCTBUU C TOPAAKOM pPaACXOXKACHUA
aTOTO rpuda 0AMHAKOBO). KpoMe Toro, Kakaas criopa JIeIuTCs OJUH Pa3 MUTO30M 1
VICXOJIHBIH JTUIIION T 01T TeTeposuroToii 0:0,? Ipeamonoxim, uro amrens D, o6ec

annens D, — mumosaroii. 3anonHuTe TabnMIy. B 0TBETAX HCTIONMB3YHTE ClIETYFOIITHE
KJIETOYHasl CTeHKa — R. MEeHOTHUITBI pa3HbIX CHOP HE pa3JesiaiTe npodeaMu UK 3H
3aMUIIUTE BapUAHTHI PACTIONOKEHHS KIETOK B CYMKE, HE pa3/elsis ux npodenamu,
po6esoM.

KonnuecTBo KI€TOK B CyMKe

[TnouaHOCTh Kax 0 3 HUX (N wiu 2N)

Cpenu HUX: KOJIMYECTB(
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KOJIMYCCTB(

Beimmmmre PaCIIOIOKCHHUE KIIETOK B CYMKE, €CJIM U3BECTHO, UTO!:

KpaHss 1y

KpauHsIs 1]

npousomnia myranus b, — b,

BrimmuimmTe Bce BO3MOKHEIC BAapuaHTBI CYMOK, €CJIN B O,Z[HOP'I H3 XpOMATUll B W

IIpaBuabHbIe 0TBETHI 11 K

8

np‘dBlIJll)lll)lC oTBeThI JJisi: |

1n
n

Hpamuu,m,lc OTBETHI JJIdA: M

4

np‘élBlUlbllblC OTBETHI JIfA: N

4

np‘dBllththt‘ OTBETHI JIsI:

RRRRGGGG

IIpaBuabHbIC OTBETHI AJ1s: h

GGGGRRRR

[IpaBuiabHbIE 0TBETHI AJs: f

GGGGGGRR GGGGRRGG GGRRGGGG RRGGGGGG
GGGGGGRR GGGGRRGG RRGGGGGG GGRRGGGG
GGGGGGRR GGRRGGGG GGGGRRGG RRGGGGGG
GGGGGGRR GGRRGGGG RRGGGGGG GGGGRRGG
GGGGGGRR RRGGGGGG GGGGRRGG GGRRGGGG
GGGGGGRR RRGGGGGG GGRRGGGG GGGGRRGG
RRGGGGGG GGGGGGRR GGGGRRGG GGRRGGGG
RRGGGGGG GGGGGGRR GGRRGGGG GGGGRRGG
RRGGGGGG GGGGRRGG GGGGGGRR GGRRGGGG
RRGGGGGG GGGGRRGG GGRRGGGG GGGGGGRR
RRGGGGGG GGRRGGGG GGGGGGRR GGGGRRGG
RRGGGGGG GGRRGGGG GGGGRRGG GGGGGGRR
GGGGRRGG RRGGGGGG GGRRGGGG GGGGGGRR
GGGGRRGG RRGGGGGG GGGGGGRR GGRRGGGG
GGGGRRGG GGRRGGGG RRGGGGGG GGGGGGRR
GGGGRRGG GGRRGGGG GGGGGGRR RRGGGGGG
GGGGRRGG GGGGGGRR RRGGGGGG GGRRGGGG
GGGGRRGG GGGGGGRR GGRRGGGG RRGGGGGG
GGRRGGGG GGGGRRGG RRGGGGGG GGGGGGRR
GGRRGGGG GGGGRRGG GGGGGGRR RRGGGGGG
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GGRRGGGG RRGGGGGG GGGGRRGG GGGGGGRR
GGRRGGGG RRGGGGGG GGGGGGRR GGGGRRGG
GGRRGGGG GGGGGGRR GGGGRRGG RRGGGGGG
GGRRGGGG GGGGGGRR RRGGGGGG GGGGRRGG
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Hatime paszeepHymbili omeem. Ucnonb3ylime O5nsi omeema cneyuasbHO omeedeHHOoe rnore.
BosHrkHOBeHME GakTepuanbHbIX LWTaMMOB, 06nagatroWmx yCTOMYMBOCTBIO K aHTMONOTUKAM, B TOM
yucne n MynbTUPE3UCTEHTHOCTbIO, CTAHOBMUTCS aKTyanbHOW MpoGremMor COBPEMEHHOW HaykKW.
OnnwnTe W3MEHEHNs, KOTOpble [AOIMPKHbI MPOU3ONTU B OakTepuanbHOW KkneTke, 4ToObl OHa
nprnobpena yCToOMYNMBOCTb K aHTMOMOTUKY. [NpeanoxuTe Knaccuukaumio Takux UISMEHEHWIA.

Hannbii  bakTepuaibHas KIETKA MOXKET UMETb :

OTBCT:

BIISTYMBAHUS MEMOpPaHBI - CBOCOOpa3HbIe "BaKkyosn'", B KOTOPBIX OyIeT CKalINBaThCs aHTHOMOTHK, HE
HAHOCS CEPbE3HOT0 BpeJia KIETKE.

CHUCTEMY OCITKOB-HACOCOB, BEIKAUMBAIOIINX aHTHOUOTHK U3 KIICTKU.

(hepMEeHTHI, 3aXBaThIBAIOIINE AHTUOUOTHK B KJIETKE U PACIICIUISIONIHE €ro.

yIaKOBKa aHTUOMOTHKA B IMY3BIPbKU U BBIBEACHUE U3 KIICTKH.

€CIIM aHTUOUOTHK SIBJISIETCSI ”HTHOMTOPOM HEKOTOPBIX BOKHBIX (PEPMEHTOB B KJIETKE, TO 3TH (DEPMEHTBHI
MOTYT U3MEHUTHCS (M3-3a MyTallUH, HAlIPUMeEp), CTaB PE3UCTEHTHBIMH K BO3JCHCTBUIO AHTHOMOTHKA.

m nepexo]] Ha Jpyroi cyOcTpaT/u3MeHeHne MeTaboIm3Ma KIETKHY (€CIi, HallpuMep, aHTHONOTHK
MIPEMSITCTBOBAJ YCBOCHHUIO MMUTATENLHBIX BELIECTB)

Knaccudukanus n3mMeHeHnit mo crocodam CpaBUTHCS C aHTHOMOTHKOM:

1) BEIBeIeHHE U3 KIETKHU (OCITKOBBIE HACOCHI B MeMOpaHe/ yITaKOBKa U BEIBEICHUE C BE3UKYIIaMH)

2) 00e3BpeKMBaHUE AHTUOMOTHKA B KIIETKE (XpaHEHUE B BaKyOJIIX/ 00€3BpEeKUBAHKE - HAIIPUMED,
Moau(HUKAIUS WK pacuieruieHue OeIKamMu)

3) u3MeHeHe MHIIeHeH aHTHONOTHKA (M3MeHeHHe (PepMEHTOB-MHIICHEH aHTHOMOTHKA)

4) HaxOXKAEHHUE APYTUX AOCTYIHBIX HCTOYHUKOB MUTAHKS/ BEIECTB, HEOOXOAUMBIX JJIsI

KUBHCACATCIbHOCTHU

Bepnblii [OtcyrcTByer]

OTBET

BONIPOC 15: 3CCE

3
n3 10 6an10B

IIpencrasiennsie GpoTorpaumn WIIIOCTPUPYIOT HCIOJIb30BaHNE PAa3IHYHBIX TEXHOJOTHI M METOIMK
% | JJISl H3yYeHHsl CTPOEHHUs PeNPOAYKTHBHBIX OPTraHOB PacTeHHusl. BINoJIHUTe 3a1aHNs, 3aIMCAaB OTBETHI
~“~ B cnenMaJILHO OTBeIEHHOE 0T,



1. YcranoBuTe cOOTBETCTBHE MeXKYy oTOrpadusiMu, yBeTnIUTEIHLHBIMA PUOOPAMHU U METOTUKAMH,
KOTOpbIe HCTIOJIb30BAINCH NPH MOJTYYeHHH JAHHBIX H300paxeHnii. 3anumuTe Kaxa0e MNoJIydYeHHOoe
COOTBETCTBHE B MoJie st 0TBeTa B Buje X - Y - Z, riae X - 0yKBeHHOe 0003HaYeHne H300pakeHust, Y -
HOMep npudopa (apadckasi nugpa), Z - Homep MeToauku (pumckas nuppa). BHUMAHUE! Onun u3
NpUOOPOB U 0JIHA U3 METOANK — JUIIHME!

YBennuurensHble PUOOpPHI: Hcnonb3yemble METOTUKH:

1. IIpocBeunBaromuii 3MEKTPOHHBIH I. OxpamBanue QryopecieHTHBIM KpacHTeJIeM
MHUKPOCKOIT

2. CBETOBOH MHKPOCKOI 1. Hanpinerwe 3050Ta (Xpoma, nmaiiaaus...) Ha

MOBEPXHOCTh 0OBEKTA

3. Ckanupyromwmii anexktporHsiid Mukpockon | I1. O6paboTka npenaparta KpacuTelieM, OKpalIiBaIOIIAM
XpOMaTHH
4. diryopectieHTHBIH (KOH(POKAIBHBIN) IV. Hcnionb3oBanne KOHTPACTHPOBAHUSI O€3 OKpPacKu

CBETOBOM MHKPOCKOIT

5. CrepeocKonyecKruii MUKPOCKOIT V. HccrnenoBaHue )UBbIX MAKPOOOBEKTOB
(buHOKYIIAP)

VI. U3roToBnenue yapTpaTOHKUX Cpe30B oOpasia,
3aKJII0YEHHOI'O B SMOKCUIHYIO CMOILY

2. K xakomy oT1ey OTHOCSTCS pacTeHusl, 00pa3yoniye cTPYKTYphl, NpUBeIeHHbIe HA N300paskeHUusX?
ITo xakuM Npu3HAKaM, BHANMBIM Ha (oTorpadusix, Bel 310 ycTanoBuian?

3. Ha pucynke B n3o0paskeHa reHepaTHBHasI CTPYKTYPa, XapaKTepHas J1Jisl NpecTaBUTe el 0THOro U3
OT/1eJIOB BHICIIMX PACTeHHUIi, HEMOCPEACTBEHHO YYACTBYIOIIAS B ONJIOAOTBOPeHuH. OnuuuTe
NPUHOHMNHAIbHbIEC 0CO0EHHOCTH TAKOI0 CIoco0a ONJI0I0TBOPEHHs], ePeYHCJINTe BCe TeHepaTHBHbIE
CTPYKTYPbI, IPHHAMAOIIME YYACTHE B 3TOM IpoIecce, a TAK:Ke Te CTPYKTYPbl, KOTOpbIe 00pa3yloTcst
U3 HUX IOCJIe OTJIONOTBOPCHHUSI.



JHannbii 1)
OTBET:
A-3-11
B-2-111
B-2-IV
I-4-1
A-5-V

2) Otnen [TokpeiToceMeHHEIE, Tak Kak Ha ¢otorpadun J| n3o0paxkeH o ¢ ceMeHaMmH, Ha b - cems3auaTok,
b - neuIBIIEBOE 3€PHO

3) B 3apoppIimeBoM MeIIKe ecTh SHIeKIIeTKa U TUTUIONIHAS IeHTpaIbHas KIeTKa (a Takke 2 KICTKH
CHUHETPHIBI ¥ 3 aHTHIIO/BI - OHU rarutouHbie). [IbUIblIeBOE 36pPHO COCTOUT U3 BEr€TATHBHOM KICTKH, U3
KOTOPO¥ MpH MOMAaJaHNH MBUTBIICBOT0 3¢PHA HA PBUIBIIE MMECTHKA 00pa3yeTcs MbUIbIeBas TPyOKa, a 13
TCHEePAaTUBHOU KJIETKU 00pa3yroTes 2 criepMusi. CriepMHH ABHXKYTCS 10 MBUIBIICBON TPYOKE K 3apOIBIIICBOMY
MEIIIKY, OJIMH U3 HUX OILIOJOTBOPSCT SUICKIIETKY, a IPYroil - HEHTPaIbHYIO KJIETKY. B utore oopasyrorcs

JUIIOUIHBIA 3apOJIBIII U TPUILIOUIHBIN YHIOCTICPM, KOTOPBIH OYeT CHA0XAaTh 3apOIbIII MUTATEIbHBIMU
BEILIECTBAMH.

Bepuenii  [OtcyrcTByeT]
OTBET
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BOIIPOC 16: 3ATIPOC ®AMUJA

YBaxkaeMblil y4aCTHHK!

J171s CBOETO CIIOKOMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B TOKYMEHT word:
1. Ckommpyiite OTBETHI B (paiin word;

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

3. Ins coxpanenus Haxxmure "@aiin" - Coxpanuth kak - Kommnstotep - O630p - Pabouwnii cTon - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopars popmar PDF.

m HU B KOEM CIIYUYAE HE YKA3BIBATH B HASBAHNUN JOKYMEHTA NJI1 B CAMOM JIOKYMEHTE ®U1O!
OTBET IIPUHUMAETCA TOJIBKO B ®OPMATE PDF.

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

Hannbrii orBet: 012006556.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424842_1/s/2c456bafd3b849a1adb404ebdc7251c3_ol2006556.pdf?uploaded_filename=2c456bafd3b849a1adb404ebdc7251c3_ol2006556.pdf

