ol 5AJJ 60 u3 100 0an10B

BOIIPOC 1: 3ANPOC HECKOJIBKHUX OTBETOB

Bri6epute BCE npaBuiibHbIE OTBETHI.
OUHHKHICKIE MOpEIUIaBaTeIM BO BPEMEHa UCCIIE0BAHUS CPEAN3EMHOMOPCKOTO T0Gepexkbsi MOTJIM B KA4ECTBE IIPUITACOB Opath ¢ co00it

JlaHHBIE OTBETHI: il b,

CymeHHe TPEUKUEC OpCXU

Qe

[Toaconneunoe mMacjo

i X e

OIIMBKOBOE Maciio

Bepnsie otBeTsI: L4 .

Cyl1ieHble TperKue opexu

4e.

OIIMBKOBOE Maciio

0
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BOIIPOC 2: 3ANPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Kakue n3 HIKenepeuncIeHHBIX ONOJIOIMYECKUX MOJIEKYJI COJIEpKaT B CBOEM cocTaBe cepy?

JlarHbIe OTBETHL: L4l .

ﬂ WNucynun
2 d.

Iucrenn



& e.

Cynbdonunua

Bepnsie otBeTsI: L4 .

WNucynun

2d.

Iucrenn

4 e.
Cynbhomunmz
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BOIIPOC 3: 3ANPOC HECKOJIBKUX OTBETOB

Bri0epure BCE npaBuiibHbIe 0TBETHI.
VY oHOTO M3 BUIOB MAJISIPUHHOTO TIA3MO/IMS 3UT0TA COAEPKHT B sApe 28 XpoMOCOM U 1tocie (OpMUPOBAHUS AETUTCS ITyTeM Mero3a. ClieoBaTenbHO, Y 3TOTO BUa B HOpME

JlanHBIE OTBETHI: 4 5.

3pernas jxeHCKas rameTa COAEepKUT 14 xpomocoMm

B BepHneie oTBeTHI: fuf 3,

3pernas jxeHCKas rameTa COAEepKUT 14 xpomocoMm

4 b.

Kietka Ha cTanuu aHada3sbl MEPBOTO ACTCHUS MeH03a COJIEPIKUT 28 XPOMOCOM

0
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BONIPOC 4: 3AIIPOC HECKOJBKHX OTBETOB

Bri6epute BCE npaBuiibHbIe OTBETHI.



Ha YCTBECPTOM TpO(l)I/I"IeCKOM YPOBHEC B HHHICBOﬁ LCI MOXKET pacnojiaratbCsa

JlanHbIe OTBETHI: L4 .

JoxneBoil 4epBb

_F'Id.

Slcrpeb-TeTepeBITHUK

Bepnsie otBeTsI: L4 3.

IIyxoen

4 b.

JoxneBoii uepBb

2 d.

SlcTpeb-TeTepeBITHUK

0
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

Bui6epute BCE npaBuiibHbIe OTBETHI.
Uepes KOKHBIN Oapbep B OPraHU3M YeIOBEKa MOTYT IPOHTH

JlaHHBIE OTBETHI: 4l C.

JIunHKa MHCTOCOMBI
_o-'l d .

m Bona

Bepnsie otBeThI: L4 3.

Burtamuu D

4 C.

JInunHKa MIUCTOCOMBI



]
—

Bona

_-'I e-

JlanonuH

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0epure BCE npaBuiibHbIe 0TBETHI.
KonbuaTbie 4epBH — CErMEHTHPOBAHHBIEC )KUBOTHBIE, & 3TO 3HAYHT, YTO BJOJIb TTIABHOW OCH MX T€Ja 3aKOHOMEPHO ITOBTOPSIIOTCS HEKOTOPBIE CTPYKTYpHI. BbIOepuTe 31eMeHTHI Tena
Hepewnca — 6posuero MHOTOIETHHKOBOTO Y€PBs, TOBTOPSIIOLIUECS BJOJb €T0 IepeaHe-3aaHel ocH.

JlaHHBIE OTBETHI: i 3.

[Tapanoaun

4 b.

OpraHsbl BbIJICJICHUS

_F'I c.

L[CJ'IOMI/I‘ICCKI/IG MCIIKH

ﬂ 4 e.

HepBHbie y3ib1

Bepnsie otBeThI: i 3.

ITapanoguun

4 b.

OpFaHBI BBIACJIICHUA

o C.

HCHOMI/I‘ICCKI/IC MCIIKH

_-'I e.



Hepsasie y3isl
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BONIPOC 7: 3ANIPOC MHOI'OKPATHOI'O BBOJA NPOIIYIMEHHOIO TEKCTA

Hepen BaMu I/I306pa)KeHI/I$I Ppa3JIMIHbIX CTaI[I/Iﬁ HCKOTOPOTO IMpouecca MpoTeKaromero y paCTeHHﬁ. PaCCMOTpI/ITe PUCYHKH U BBINIOJTHUTEC 3a1laHUs.




npenrHaHus u HpOGCJ’IOB, PErucTp HE BAXKCH.

Otser: [M]
2. BeibepuTe BepHBIE XapaKTePUCTUKH IPEACTAaBICHHOTO IIponecca (OTBET 3allUIINTE B OTBEACHHOE M0JIE B BUJIE OCIECIOBATEILHOCTH JIATHHCKUX OYKB B ajipaBUTHOM HOpsike 6e3
3HAKOB IIPEIIMHAHMS U TIPOOEIIOB, PETUCTP HE BaXKEH):

a. OmpUIeHNE M OTUTOJOTBOPEHHE MTPOMCXOSAT HE CHHXPOHHO
b. ApxeroHuii mpeACTaBICH OJHOM KICTKON

c. [Ipu oOpa3oBaHum Meractop MPOUCXOTUT Mei03

d. ®opmupyeTCs TPUILUTOUIHBINA SHIOCICPM

e. XKenckuit rameTopuT COCTOUT U3 7 KIIETOK

Ortser: [C]

3. TTo xapaKkTepHBIM JETAISIM CTPOCHHS OTPEIETIUTe, K KAKOMY OT/ETy OTHOCUTCS H300paKEeHHOE PACTCHHUE U 3AlUIIIITE PYCCKOe Ha3BaHHMe 3TOTrO OT/eNa B OTBEACHHOE MOJIE.
Ortser: [h]

4. 3anuimmTe B OTBEICHHOE TTOJIE PyCCKOe Ha3BaHMe KIICTKH, KOTOPAs JaeT Havyaslo 3apOIbIIIEBOMY MEIIKY.

Ortsger: [0]

5. 3amummTe B OTBEICHHOE TIOJIC PyCCKOe Ha3BaHMe TUIA THHETES 3TOTO PACTEHHUSL.

Ortser: [K]

BbiOpannblii oTBeT: Ilepen Bamu n300pakeHUs pa3IMIHBIX CTa UM HEKOTOPOTO IIpoIiecca MPOTEKAIOIIEro y pacTeHUH. PaccMoTpuTe pUCYHKH U BBITIONHUTE 3aJaHUS.



SESESU
FITESEN0)
fr, g o v 2

N e,

§
(B0

3HAKOB NPENHUHAHUS U TIPOOEJIOB, PETHCTP HE BaXKEH.

Ortser: ‘& aBxer6

2. Bribepure BepHbIE XapaKTEPUCTUKH MPEACTaBICHHOTO Mpolecca (OTBET 3allMIINTE B OTBEICHHOE T10JIE B BUJIE ITOCIIEI0BATEIbHOCTH JJATHHCKUX OYKB B aldar
nopsizike 6e3 3HaKOB IIPENMHAHNS U IPOOEIIOB, PETHCTP HE BaXKEeH):

a. OnblneHre 1 OII0JOTBOPEHHE MPOUCXOIAT HE CHHXPOHHO

b. Apxeronuii npeacraBieH 0JHOH KIeTKOH

c. [Ipn o6pazoBaHuM MeTacrop MPOUCXOAUT MeH03

d. ®opmupyeTcsi TPUILIOUIHBIN SHIO0CTIEPM

e. Xenckuii rameroduT cocToUT U3 7 KIETOK

Orser: @ cde

3.Tlo XapaKTEPHBIM AE€TAJIAM CTPOCHUSA OIIPEACINTE, K KAKOMY OTACIY OTHOCUTCS I/1306pa)KeHHOG PacTCeHHUE U 3aIMIIUTE PYCCKO€ HA3BAHUE DTOI'0 OTACIIA B OTB!
IoJIc.

OrtBeT: ﬂ MOKPbLITOCEMECHHDBIC
4. 3amnumure B OTBEACHHOC I10JI€ PYCCKO0€ Ha3BaHME KJICTKHU, KOTOpasa Ja€T Ha4YaJIio 3apOAbIIIEBOMY MCUIKY.



BOIIPOC 8:

MeToa OIEHKH

Tounoe coomseemcmeue

MeTo OLleHKH

Tounoe coomsemcmaue

MeToa OLlEeHKH

Cosnaodenue wabnona

Coenaodenue wabnona

MeToa OLlEeHKH

Tounoe coomeemcmaue

Tounoe coomeemcmaue

MeToa OLIeHKH

Coenaodenue wabiona
Coenaodenue wabiona

Coenaodenue wabiona

Otser: & Meracmopa

5. 3anumure B OTBCICHHOC I10JIC PYCCKO€ HA3BAHUE TUIIA THHCLICA 3TOTO paCTCHUA.

Otser: & CHHKAPIHBIA

npaBIL'Ibele OTBETHI JJIsA:

ABJIETB

l'lpaBn;u,H bi¢ OTBETHI JJIsA:

ACDE

npaBI/l,'lI)lII)lC OTBETHI JJIsA:

[[T]oxperToceM[ sie|HHBIE

[[x]BeTKOBBIC

npaBI/l,'lI)lII)lC OTBETHI JJIsA:

Meracnopa
Makpocnopa

"paBl‘l,‘le bl€¢ OTBETHI 1JI51:

[]eHOKApITHBIN
[CclurkapmnHbIit

[Cclpocmmiics

JAIIPOC MHOTOKPATHOT'O BBOJA NPONIYIIEHHOI'O TEKCTA

10
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Ha pucynke n300pakeHbl TeHEPATUBHBIC CTPYKTYPBI IPEACTABUTEIICH Pa3IMYHbBIX OTAEIOB BRICIIMX pacTeHHi. BHECHTE pyccKue Ha3BaHMS STHX OTICIOB B OTBSACHHBIC MTOJIS PSIOM
Pl ¢ cootBeTCTBYIOIIMMH HOMEPAMH.



Buﬁpannuﬁ 0TBET: Ha PUCYHKE I/I306pa)KeHBI TCHEPATHUBHBIC CTPYKTYPhI HpeI[CTaBHTeHeﬁ PA3JINIHBIX OTACJIOB BBICIINX paCTeHHfI. Brecure PYCCKHE HA3BAHUA 3TUX OTACIIOB B OTB
TOJIA pAAOM € COOTBETCTBYIOIIMMU HOMEPAMHU.



MeToa OLleHKH

Cosnaodenue wabniona
Cosnaodenue wabniona

MeTo/ OllEHKH

Coenaodenue wabniona
Coenaodenue wabniona

Coenaodenue wabniona

MeToxa OLIEHKH

2.% MO0X000pa3HbIe
3. @ ronocemennnie
4.9 MANOPOTHUKH
5 & NMANOPOTHUKH

HpaBl/IJ'll)HbIe OTBETHI AJIs: I

[Hu]serxossie( )?()?()?()?()2()?()?()?
[M]Joxpsrtocem[es JauBIE( )?( )?()?2()?()?2()?2()?()?

IIpaBuibLHBIE OTBETHI AJ4: t

[Mn]oxoo6pasasie( )?()?()?()?2()?()?2()?()?
[M]oxosumste( )2( )2()2()2()2()2()2()?
[Mm]xu( )?()2()?()?()?2()?()2()?

HpaBl/I.]'llelzle OTBETHI 1JIfl: Y



Coenadenue wabnona Tonocem[est[aubie( )?( )?()?()?()?2()?2()?()?

MeToq OLlEHKH [IpaBUJIbLHbIE OTBETHI IJIsI: O

Cosnadenue wabdnona [T ]maynoBuansie( )?()?()?()?2()?()?2()?()?
Cosnadenue wabnona [Mu]mayss( )?2()?2()?2()?()?()?()?()?

Cosnadenue wabdnona [TIm]maynoo6pasusie( )?()?()?()?2()?()?()?()?
MeToq OLIEHKH IIpaBUJIbHBIE OTBETHI IJIsI: W

Cosnadenue wabniona [TIm]amoporaukoo6paszubie( )?()?()?()?2()?2()?()?()?
Cosnadenue wabnona [TIm]anmoporaukoBuanbie( )?()?()?()?2()?()?()?()?
Cosnadenue wabnona [T ]amoporauxu( )?( )?()?()?()?()?2()?()?

4
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BOIIPOC 9: 3CCE

Ilepex Bamu TekcT, cogeps:kamii AT 0MOI0rH4eCKUX OIIUO0K. BHUMATE/ILHO POYTHTE €ro, HaiiinTe OIUMOKU U 00BbSICHUTE, B YeM OHH 3aKJII0YAKTCS,
BIIMCAB OTBET B OTBEJAEHHOE MOJIE.

Buumanue! Hcnpaenenue ¢ppazvl uckniouumenvno ompuyanuem (Moxycem — He MOMHCEem, umeem — He umeem u m.n.) He 3acuyumwieaemcs. Heobxooumo
chopmynuposame ymeepoumenvnoe npeodiodcenue.

Cykiieccusi — TocjieioBaTelibHasi CMEHA OWOIICHO30B, MPOUCXOMSIAs B OJHOM U TOM JK€ OHMOTOIE IMOJA BIMSHHEM NPUPOIHBIX (DAKTOPOB WM IO
BO3JICCTBHEM 4eoBeKa. [ [pUunHbI, BRI3BIBAIOIINE CYKIIECCUU JEIISITCS Ha JIBE TPYIIIBI: IEPBUYHBIE, KOTJa IPUYNHOW CMEHBI SIBIISTIOTCS U3MEHEHUS, BO3HUKAOIIIHE B
pe3ynbTaTe JIesTeIbHOCTH CaMoro COOOIIEecTBa; W BTOPUYHBIEC, MPOUCXOMAIINE B PE3yiIbTaTe BHEIIHUX BO3JeHCTBHMA. [IpruMepoM HepBUYHON CYKIIECCUH MOXKET
CITYXXHUTh CMEHA PACTUTEIHFHOTO COODIIECTBA MOCIIE TTOXKapa.

®dopMHUpoBaHUE MEPBUYHBIX (HUTOLICHO30B, HAIPUMEP, B TACKHOW 30HE OOBIYHO HAYMHACTCS C JIMIIAWHUKOB; BCJIEJ 32 HUMH B COOOIIECTBO BKJIFOYAIOTCS

A cremommecs, a 3atem KycTapHUKOBbIe (hopMbl 1 MxH. [lo3qHEE POPMHUPYIOTCS OJIBIIAHUKH ¥ OEpe3HSIKH; OJTHOBPEMEHHO C HUMH TOSBIISIOTCS XBOWHBIE TTOPOJIBI,
COCTABJISIIOIIME OCHOBY 3aBEpLIAIOLIET0 COOOIIECTBA B BHAE CMELIAHHOTrO Jeca, ¢opmupytomerocss npuMepHo yepe3d 100-120 ner mocne Hauyana cykuneccuu. B
THITMYHOM CITydae 10 XOAY TaKOH CYKIIECCHHU BO3PACTAET JOJIS CBETONFOOMBRIX PACTCHHM.

KoHe4HBIM pe3ynbTaToM CYKIIECCHH OYAeT COCTOSHUE 3KOCHUCTEMBI, Ha3bIBa€MOE KIMMAaKCHBIM. KilMMakcHBIE cooOIecTBa XapaKTepH3yIOTCsS YCTOHYHUBBIM
JUHAMHYECKAM PABHOBECUEM MEXy OMOTHYECKMMH KOMIIOHEHTaMH W CONPOTHBJIICHHEM Cpelbl. BMecTe ¢ TeM, BO3HHKIIAS B Pe3y/bTaTe BTOPUYHON CYKIIECCHUU
KJIMMaKCHasi CUCTEMa MOXKET CYIISCTBEHHO OTJIMYATLCS OT MEPBUYHOM, €CIM U3MEHHIIMCh HEKOTOPhIC XapaKTePUCTUKH JIaHamad)Ta Wik KIMMaTHYeCKUEe YCIoBHs. B
IIETIOM CYKIIECCHH ITPOUCXOJISIT IyTEM COXPAHCHHS BCEX MMOHEPHBIX BUIOB C BKIIFOUCHUEM HOBBIX.

Bonee Toro, B pe3ynpraTe MHOrOOOpa3HOTO aHTPOIIOI€HHOTO BO3JEHCTBHSI BO3HUKAIOT HApYIICHHbIE MecTooOWTaHMs. Takue MecTooOWTaHus OOBIYHBI B
CEJICHHSX U BIIOJIb TOpOT. VX XapaKTepHOM YepTOi 9acTO SABJISETCS MOBBIICHHOE COMIEP)KaHNEe a30Ta, TaK KaK OHU OOTaThl paCTUTEIIBHBIMU OCTaTKaMu. M3-3a 3Toro B



JaHHBIX MECTOOOUTAHUSIX CHIDKAETCS YUCIEHHOCTh COPHBIX paCTGHHﬁ, HaIpuMEep KparnBbI ﬂBYﬂOMHOﬁ.

Hauubiii  "[IprMepoM NEpBUYHON CYKIIECCHU MOXKET CIIY>)KHTh CMEHA PAaCTHTENBHOTO COO0IIeCcTBa Moce mokapa' JTo mpuMep BTOPHIHON CYKIIECCHH, IIOTOMY YTO
OTBET: MO’Kap BO3HHUKAET HE B pe3yJbTaTe AesTeIFHOCTH COOOIIECTBa, a B pe3ybTaTe BHEITHETO BO3EHCTBHSI(UEIOBEK, COHIIE)
"3aBepIIIAOIIETO COOOIIECTBA B BUJIE CMEIIAHHOTO Jieca" 3aBepIIalonuM COOOIIECTBOM SIBIISICTCS XBOMHBIH JieC
"BO3pacTaeT JI0JIsl CBETOMOOMBBIX pacTeHui" B XBOMHBIX jecax HA000POT BBHICOKA JIOJIS TCHEIOOMBBIX pacTeHuil. OCHOBY Jieca COCTaBIISIFOT IPEBECHBIC
rOJIOCEMEHHBIE, TTIOATOMY KOHKYPEHIIHS 32 CBET OYCHb BBICOKA. [IpEMMYINECTBO B XOJI€ €CTECTBEHHOTO 0TOOPA TOIYYaOT TEHEFOOUBEIC PACTCHUS,
o0pasyrolue HIKHUH Apyc Jieca U GOPMHUPYIOIINE OCHOBHOE BUIOBOE pa3HOOOpasue.
"B menoM CyKieccuu IpoUCXOIAT MyTeM COXPaHEHUS BCEX MMOHEPHBIX BUJIOB C BKIIFOUECHHEM HOBBIX." CyKIIECCHS TPOUCXOIUT IMYTEM IMTOCTEIICHHOTO
BBITECHECHUS ITMOHEPHBIX BUJIOB JAPYTHMHU
"CHM)KA€TCS YUCICHHOCTh COPHBIX PACTCHHUN'" YNCIIEHHOCTh COPHBIX PACTEHUH MOBBIMIAETCS, TOTOMY YTO OHH HETpeOOBaTEeNbHBI K yCIOBHSIM cpenbl. OHU
3aHUMArOT 3KOJIOTMYCCKYI0 HUIITY, B KOTOpOfI HE MOT'YT CYIIECTBOBATH APYIruc€ paCTCHUA, U KOHKYPCHIIUA CHUKCHA.

Bepmnsrit [OtcyrerByer]
OTBET

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

B oannom sadanuu éam HeodX00uMO npoaHaAIU3UPOSams Gpazmenm mexkcmad, NOCEAWEHHbIIL MemoOuKe Uccie008anul, U Ha OCHOBAHUU CEOUX
3HaHUU u ungopmayuu u3 mekcma BLINOIHUMD 3a0aHus.
Metoxa nonumepasnoi nennoi peakuuu (I1LIP) B HacTosimee BpemMst MIMPOKO NMpuMeHseTcst B onosorun u meaunude. Kinaccuueckas [T1[P mo3Bomsier
MOJyYUTh OOJIBIIOE KOJIMYECTBO KOMUIA MHTepecytollei Hac nocneaoBatensHocTd JJHK. CnenuduyHocTs JaHHON peakiuu o0ecriednBaoT HEOOIbIINE
MOCJIEZI0BATEIBHOCTH HYKJIEOTUAOB - Mpaiimepsl. Mx moabuparoT k obouMm koHnam ammudduuupyemoro ydactka JIHK takum oOpasom, uToOBI
M0CJIe/I0BATENbHOCTh TaK Ha3bIBAEMOI'0 MPSMOTo IMpaiiMepa COOTBETCTBOBAJIA MOCIIEAOBATEILHOCTH Ha 5’-KOHIIE L[ENH, TOr/a Kak oOpaTHBIN mpaiimep
o0paTHO KOMILJIEMEHTApeH TOCJIeIOBAaTeIbHOCTH Ha ee 3’-koHme. Hampumep, ecnum wuHTepecyrommii Hac ydactok JIHK 3akanumBaercs
nocnenoBarenbHOCTBI0 5 -AAGCTA-3", To 00paTHbIii npaiiMep Oyaer uMeTh mnocieaoBarenbHocTh: 5 -TAGCTT-3". UToObl mpaiiMepsl MOTIIH y3HATH
E neob6xomumyro mocenoparensrocts JJHK cMech st TTL[P peakiuy HarpeBaroT 10 ONMPE/IeIeHHOM TeMIIepaTyphl - TeMIIEPaTyphl OTKHIa MPaitMepoB.
Ota TeMIeparypa pPacCUMTBHIBAETCS NyTeM NpuOaBleHUs K TeMIeparype IUIaBleHHs (TeMmiepaTypa, MpH KOTOPOHW TNPOUCXOAUT pa3beIUHEHUE
JBYXIIETIOYEYHOU MOJIeKydbl mpaiimMepa) 4°C rpamycoB. JIHK-momumepasa, ocymiecTBistomas peruidkaiiioo HHTepecyromero Hac ydactka JIHK,
UCMOJIB3YeT MpaiiMep B KauecTBE 3aTPaBKU Ul Havajla cuHTe3a. B pe3ynbpTare JaHHOM peakiiy MojydaeTcss KOs He0OXO0JMMOI MOCIe10BaTeIbHOCTH
JTHK.
st Toro, yToObl pa3nuuuTh nocienosarenbHoctd JIHK, MOXKHO MCMOnb30BaTh pecTpUKTa3bl — (EPMEHTHI, KOTOpPbIE Y3HAIOT U pa3pe3aroT CTPOro
omnpeziesieHHbIe mocienoBaTeabHocTn HykiieotunoB B JIHK (Ttak HaspiBaemble caiiTbl pectpukiuu). Hampumep, pectpukraza Pfull, y xoropoii cait
pecTpukinuu HeceT nocienoBarensbHocTh 5 -GCATC|G-3, npu peakuun ¢ mocienoBatenpHocThio JTHK Oymer paspesats ee Ha [Ba (parMeHTa,



cojieprKaIire Ha KoHiax mociemoarenbuoctu 5 -GCATC-3 u5-G -3

1. B npenoxeHHOW MOCIeA0BaTeIbHOCTH HYKICOTHIOB 3aKOJUPOBAH MENTH JUTMHON 19 aMHHOKHCIOTHBIX OCTaTKOB. Bam HeoOxoauMo moao0parth
npaitMepsl st aMIUTHGUKAIMY HYKJICOTHIHON MOCIIEA0BATEIbHOCTH, KOAUPYIOIICH TaHHBINA MENTH I, HaukHas co cTapT-kogoHa (ATG), u conepikarieit
cron-kosioH (TGA, TAG, TAA). [lomuute, 4To mpaiiMepbl TOIHKHBI ObITh CICU(PHYHBI U 00J1a1aTh IPUMEPHO OJJMHAKOBOM TeMIIEpaTypoi IJIaBICHUS
(pasnuuus He 6osee 2-4 °C). Temmeparypa IuiaBieHus paccunthiBaercs mo dopmyne: 2(A+T) + 4(G+C), rae OYKBBI - 3TO KOJIHMYECTBO HYKICOTHIOB
KaKJ0ro Tuma. PazMep kaxxaoro npaiimepa J0KEH COCTaBIATh 15 HyKIIeoTH I0B.

3anuumMTe B OTBEACHHOE I10JIE MTOJIYyYEHHbIE MpaiMephl B HAIIPaBJICHUU OT 5°- K 3’- KOHIlY B BH/I€ IIOCJIe0BATEIbHOCTH 3aIJIaBHBIX JATHHCKUX OYKB
0e3 mpo0eJioB (B TOM YHCJIe KOHIEBBIX) H YKOKUTE TEMIICPATYPy UX IJIABICHHUS.

5’ -
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTAAGG
CACTTTCGACCAAACTAGACATAG -3’

Orser:

[Mpsimoii mpaiimep: [X]

O6partHblit mpaiimep: [Y]

Temmeparypa miaBiieHus npsmoro npaiimepa: [z2]°C

Temneparypa riaBieHust ooparHoro mnpaiimepa: [m]°C

2. Tlomyuennslit B mpensiaymieil yactu 3amganus [P mpomykT BcTpamBaeTcss B IUIa3MUAY Ui CHHTE3MpOBaHUS Oeika B OakTepusx. Bam naHbl
MOCJIeIOBATENbHOCTH (CAalThl PECTPUKLMHU), 10 KOTOPHIM JIBE PECTPUKTA3bl (IHIOHYKIIEa3bl pecTpuKkiuM) crenuduuHo paspeszaor JHK. B orsere
YKaXHUTE pa3Mep (parMeHTOB, KOTOpbIE MOJYy4aTcsl B pe3ylbTaTe PEeakluu PECTPUKIUHU, MPOU3BEACHHONW ATHUMM PECTPUKTAa3aMHU AJs IUIa3MUJIbI,
coJieprKalllell BCTaBKy B IIPaBUJIbHON OPUEHTALIMH LIETIH.

BamHI - 5" - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3anUIIKTE B OTBEAEHHOE I10J1€ B BU/I€ MOCJAeA0BATEIbHOCTH YHUCEJI, PACHOJIOKCHHBIX IO BO3paCcTaHUIO U PA3ACJJCHHBIX OIMHOYHBIMHA

npoodesamu.
Ortser: [N]

BbIOpaHHblii 0TBET:

B oannom 3a0anuu 6am Heobxo0umo npoaHaruzuposams pasmenm mexcma, NOCEAUEHHbIN MemoOuKe UCCIe008aAHUL, U HA (

ceoux 3HAHUL u ungopmayuu u3 mexkcma BbLINOTHUMD
Metoxa nonumepasHoii nienHoi peaknuu (ITL[P) B HacTosiiee BpeMsi IMUPOKO MPUMEHsETCS B Ouosioruu U Menuiuae. Kimaccuae
MO3BOJISIET TOJYYHTHh OOJBIIOE KOJWYECTBO KOMUK HWHTepecyromei Hac mocnenoBarenbHocTd JIHK. CrnemuduyHocTh naHHOM
o0ecreunBarOT HEOOJIbIINE TOCIEOBATEILHOCTH HYKICOTHIOB - TpaiiMepbl. VX moaOuparoT kK 000MM KOHIIAM aMILTU(PHUIIMPYEMOT
JHK Takum oOpa3om, 9TOOBI MMOCIIEAOBATENFHOCTS TaK Ha3bIBAEMOTO TPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA MTOCIIETOBATEILHOCTH HE
IIETH, TOT/Ia KaKk OOpaTHBIN mpaiiMep 0OpaTHO KOMIUIEMEHTAPEH IMOCIIEI0BATeILHOCTH Ha ee 3’-KoHIlle. Hanpumep, eciiu HHTEpecyt
yuactok JIHK 3akanumBaercst mocnemoBaTenbHOCThI0O 5 -AAGCTA-3', To 0o0paTHbBI mpaiiMep OyaeT HMMETh IOCIIEI0BATEIIbE
TAGCTT-3". YroObl mpaiiMepsl MOIJIH y3HaTh HeoOxoaumyro mocienoBarensHocTs JTHK cmecs mms TILP peakuun Harp



MeToa OIleHKH

OTpe/IeICHHOW TeMIIepaTyphbl - TeMIIepaTypbl OTXKUTa MpaiiMepoB. DTa TeMIepaTypa pPacCUUTHIBAECTCS MyTEM NPUOABIEHUS K TEN
IUIaBJIEHUS (TeMIepaTypa, IpU KOTOPOH IPOUCXOANUT pa3beAMHEHNE ABYX1IENOUeYHON MoJieKyibl mpaiimepa) 4°C rpagycos. JIHK-no
OCYHIECTBJISIOIIAs PEeIUIMKalui0 HHTepecyronlero Hac ywyactka JIHK, ucnonb3yer mpaiiMep B KadecTBE 3aTpaBKM JUIsl Hadajga C
pe3ylbTaTe NaHHOM peakluy MOydaeTcsl Komusi HeooxoaumMoit mocnenoarensuoctu JJHK.

s Toro, yToObl pa3nuuuTh nocienoBatenbHocTH JJHK, MOXHO Hcmonb3oBaTh pecTpuKTasbl — (pepMEHTHI, KOTOpbIE Y3HAIOT U |
CTpOTo OIpeleNeHHbIe nocieaoBarenbHocTu HykiaeotnoB B JIHK (Tak HasbiBaeMble cailThl pecTpukuuu). Hampumep, pecTpukras
KOTOPO# CaiiT peCcTpuKIuu HeceT mocienaoBaTeabHocTh 5 -GCATC | G-3, npu peakiuu ¢ nocienoBareabHocthio JJHK Oyner paspes
nBa (parMeHTa, cojaeprKaiire Ha KoHmax nociuemosarensHocta 5 -GCATC-3" u5- G -3,

1. B mpeioKeHHOH MOCIeA0BaTeIbHOCTH HYKJICOTHIOB 3aKOJMPOBAH MENTHJ JUIMHONW 19 aMHUHOKHCIOTHBIX OCTaTtkoB. Bam He
nogo0paTh mpaiMepbl A aMIUTM(HUKAIMA HYKICOTHUIHON MOCIeI0BATEIbHOCTH, KOJUPYIOLICH NaHHBIN MENTH, HAYuHAs CO CTa)
(ATG), u conepxameit cron-konon (TGA, TAG, TAA). IlomHuTe, YTO NpaliMepbl IODKHBI ObITh CrelU(UYHBI U 00JIaaTh
OJJMHAKOBOH TeMmeparypoil IuiaBieHus (pasnuuusi He Oonee 2-4 °C). Temmneparypa IUIaBIEHHS PacCUMTBHIBACTCS MO (OpMyIe:
4(G+C), rae OYKBBI - 3TO KOJIMYECTBO HYKICOTUIOB KOXKIOT0 TUMA. Pa3mep Kaxoro npaiiMepa JT0HKEH COCTaBIATh 15 HYKJICOTH/IOB.
3anummTe B OTBEJCHHOE ITOJIE TTOJTy4eHHBIE TpaliMephl B HAPABICHUH OT 5°- K 3’- KOHIly B BH/€ NMOCJIe10BaTeIbHOCTH 3aIJ1aBHBIX
JIATHHCKHX OYKB 0€e3 npo0eioB (B TOM YHCJI€ KOHIEBBIX) U YKOKUTE TEMIIEPATypy UX IUIABJICHHS.

5 -
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTAAGG
CACTTTCGACCAAACTAGACATAG -3’

Orser:

[psimoii npaiivep: @ TTGGTCTACTTCCAT

Ooparnsiii npaiimep: ¢ CTAGTTTGGTCGAAA

Temmepatypa miaBieHus mpsMoro npaimepa: ' 42°C

Temnepatypa niaBieHust oopaTHOro npaiimepa: & 42°C

2. [Momyuennsrit B npenpinyniei yactu 3aganus [P npoaykt BcTpanBaeTcs B Iia3Muay JJIsi CHHTE3HPOBAHUs Oellka B OaKTEepHsIX.
MOCTIeIOBATENbHOCTH (CalThl PECTPUKIMM), MO KOTOPHIM JIBE PECTPUKTa3bl (IHIOHYKJIEA3bl PECTPUKLUHU) CHEHUPUUHO pa3pe3aro
OTBETE YKAKUTE pasMep (PparMeHTOB, KOTOpbIE IMOJIy4aTCsl B PEe3yJbTaTe PeaklUu PECTPUKINH, MPOU3BEIEHHOW ITUMU PECTPHUKT:
I1a3MUbl, COAEpIKAIIEel BCTaBKY B IPABWJIBHON OPUEHTALIUN LIETH.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBer 3anMIIKMTE B OTBEICHHOE 110JI€ B BU/IE NTOC/Ie10BATEIbHOCTH YHCEJI, PACIOJI0KEeHHBIX 110 BO3PACTAHHIO U Pa3/ieIeHHBIX
OJMHOYHBIMH NpodeaMu.
Ortser: " 1000 1019 2041

n])‘dBllﬂhtht‘ OTBETHI AJIs1: X



Tounoe coomsemcmaue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeTox OLIEeHKH

Tounoe coomeemcmaue

MeToa OLeHKH

Tounoe coomsemcmaue

MeTo/a OLIEHKH

Tounoe coomeemcmaue

ATGGAAGTAGACCAA

H]J{lBILTILHLIE OTBETHI NJIAA: Y

CTAGTTTGGTCGAAA

npﬂBHJleble OTBETHI 1JIsA: Z

42

ﬂpammhﬂme OTBETHI 1Jis1:

42

npaBHHLIlLIC OTBETHI 1JisA:

1000 1019 2041

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

4
u3 5 6a/L10B

B aMHHOKHCJIOTHOM IOCJI€10BATEIbLHOCTH 0eJIKa MMpou3oinIa 3aMeHa BaJlMHA B 6 MoJIOJKEHHH HA JeiinuH. Kakoe Bo3aeiicTBre Ha (l)yHKIIl/IlO

0eJIKa MO2KeT OKa3aTh Takasi 3aMeHa? JlaliTe KpaTKUH OTBeT.

Janr  O0e aMHHOKHUCIIOTHI IMEIOT HEOJSIPHBIC PaMKalIbl, MOT'YT YYaCTBOBATH B 00pa30BaHuH ruaApO(OOHBIX CBS3CH, CTAOMIH3UPYIOIIUX TPETHUHYIO CTPYKTYpy Oenka. Cropee
BIH Bcero GyHkKIust Oenika He OyIeT HapyIeHa

OTBET!

Bepubl  [OtcyrcrByer]

u
& orser

OT35IB |
Ha

M|

OTBET: |

o» Mashups
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BOIIPOC 12: 3ANPOC MHOTOKPATHOTIO BBOJA MMPONYIMEHHOI'O TEKCTA

Brumamenvno npouumatime npeonodicennvle pazmenmsl meKcma u paccmompume pucynku, 3amem nepexooume K ulnoaHeHuio 3a0anui.
®parmenr 1.
BoNbIIMHCTBO Ha3eMHBIX PACTEHUI BCTYNAIOT B CAMOMOTHYECKUE OTHOIICHHS ¢ IpubamMu, 00pa3ysi MUKOPH3Y. JTH IPHOBI HIPAIOT KIIOYEBYIO POJIb B PETYIISIIMU TOCTYITHOCTH
MUTATEbHBIX BEIIECTB M HHTEHCUBHOCTH YIJIEBOAHOTO METa00IM3Ma, YUaCTBYIOT B MOBBIIICHUH aAalTALMOHHBIX BO3MOXKHOCTEH pacTeHnid. OHHM OKa3bIBAIOT BIMSIHUE HAa CTPYKTYPY
MOYBBI, OMOopa3Ho0Opa3ue PUTOLEHO30B U (HYHKIIMOHUPOBAHNE SKOCHUCTEM B IiesIoM. COTJIaCHO COBPEMEHHBIM IIPEACTABICHHSAM BBIICISIOT CIEAYIONI e OCHOBHBIE THITBI MUKOPH3:
SHIOTPO(HBIH, IKTOTPO(DHBIH 1 SKTOSHIOTPO]HBIH, COYETAIONNNA B ceOe YepTHI IBYX MEPBBIX THIIOB.
OKTOMHKOPH3a BO3HUKAET, KOTAA TU(BI rpnda OIUIeTaloT KOPEHb IUIOTHOH CeThI0, 00pa3ys 4eXol, Wi MUKOpU3HbIe TpyOKH (pucyHoK 1). ['ud bl rprba MpoHNKAIOT CKBO3b PU30JIEPMY
KOPHSI ¥ paclpoOCTPaHSIOTCS 110 MEKKIETHUKAM, HE IPOHUKas B KIETKH. [ KopHEH, 00pa3ylonuX TaKyl0 MUKOPH3Y, XapaKTEPHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB M PEAYKIIHS
KOPHEBOT'O YEXJIMKA BIUIOTh IO OJJHOTO-/IBYX CJIOEB KIETOK. DKTOMHKOPU3Y 00pa3yloT IPEBECHBIC PaCTEHHMS, COCTABIIONE TpuMepHO 10% COBpEeMEHHBIX CEMEHHBIX PACTEHHM.
I'pubHO# napTHEP OTHOCKUTCS K 0a3UANANBHBIM, CyMYaThIM HJIM 3UTOTHYECKUM IprbaM. B HacTosiee BpeMs onrcano okoio 8000 BHIOB 3KTOMUKOPU3HBIX TPUOOB, HO 00IIIee UX
yucio Moxet nocturath 20-50 Thicsiu. HekoTopblie U3 3THX rpu0OB, Takue Kak MOAOCHHOBUK MM MacjeHOK, (POPMHUPYIOT CUMONO3 TOJIBKO C OHUM POJIOM AepeBbeB. Jpyrue, Kak,
HarpuMep, MyXOMOpP, MHKOPHU3YIOT OOJIBIIOE YHCIIO POIOB X03sieB. CO CTOPOHBI paCTEHHH OJHO AEPEBO MOXKET UMETH /10 15 u Goniee rpOHBIX MapTHEPOB. B akTOMUKOpH3HOM

7 cuMOno3e 00a MapTHEPA MOJTy4aloT B3aUMHYIO BBITOJIy: PacTEHHE 00€CTeYnBAET MUKOOMOHTA OPraHMYeCKUMH COEIMHEHUAMHY, a TPHO, B CBOIO OYepelb, CHabxkaeT puToOHoHTa

“ MPEUMYIECTBEHHO COEIMHEHUsIMU a30Ta, B TOM YHCJIe MOYEBMHOI — CBOMM IIIaBHBIM MPOJYKTOM 00MeHa, a Takke (hochopom, KanueM, KalbliieM U MUKpodsieMeHTamu. Kpome Toro,
Pa3BeTBIEHHBIH MULIENUIT rpr0a MOCTaBISIET PaCTEHUIO BOAY, (YHKIIMOHAIBHO 3aMEHss1 KOPHEBBIE BOJIOCKH.
OHpoMuKopH3a (pUCYHOK 1) XapakTepu3yeTcst TeM, 4To Tn(bl MUKOOHOHTa IPOHHUKAIOT B KJIETKN KOPbI KOpHs. Ha MOBepXHOCTH KOPHS OHa BBIpaXkeHa ci1abo0, 1 OCHOBHAs 4acTh
MULeNs rpnda HaxoANTCS BHYTPH KOPHSL. B KileTkax KOpHs MOTyT 00pa30BbIBaTHCS CKOIUIEHHS TH( rpuda B Bue KIIyOOUKOB U B BUJIE ITy3bIPHKOB (Be3uKy). [ s MoryT
Pa3BETBIATHCS BHYTPH KIETKH — 3TH 00pa30BaHUs HA3bIBAIOTCS apOyckynamu. K sHnoMukopuse oTHOCSTCS apOyCKyIISpHBIH (BE3UKYIISIPHO-apOYCKYISAPHBIN ), SPUKOUIHBIN 1
OpXUHBIH THIL. [[Ba MmocineHnX XapaKkTepHbl TOJIBKO JUIs IIpe/IcTaBUuTeNel cemelicTBa BepeckoBrie n OpxunHble, cooTBeTCTBEHHO. Hanboiee pacnpocTpaHeHHOH Pa3sHOBHAHOCTHIO
SHJIOMHUKOPHU3BI ABIIAETCS apOycKysipHas Mukopusa (AM). AM dopmupyercst 60JIBIIMHCTBOM BhICIHX pacTenuit (75-90%) ¢ rpubamu otnena Glomeromycota (~150 Bunos). He
o0pazyroT MuKopu3y npeacraBurenn Kpecronsernsix, MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak u B ciydae ¢ 5KTOMHKOPH301, MUKOPH30BaHHOE pacTeHHE cHa0XkaeT Irpud
OPraHHKOiA, a PHJOMHKOPU3HBIE TPUOBI 00ECIIEYMBAIOT CBOETO X03sIMHA B TIEPBYIO ouepeab GochopoMm, a TakKe KalueM, MEbI0 U KaJIbLIUEM.
DKTOIHIOMHUKOPH3a BO MHOTOM CXOJIHA C 3KTOMUKOPH30#i: 00pa3zyercst MaHTHsI U3 T rpuda, 0THAKO MUKOOHOHT NPOHMKAET BHYTPb KJIETOK 3MUIEPMHUCA M KOPBI KOPHS. DTOT THII
MHUKOPH3bI 00pa3yeTcsi HEKOTOPBIMHU pacTeHUsIMU ceMeiicTBa BepeckoBbie. ApOYTOUIHBII THIT 3KTOIHIOMHUKOPH3bI XapaKTepeH ISl 3eMJSIHUYHOTO JIepeBa, TOJOKHIHKH, TPYIIAHKU 1
JIp., @ MOHOTPOIIOUTHBIH - [UIsl TIOIbeIbHUKA. MHOTHE U3 3THX PACTCHHUIl SBJISIOTCSI MUKOTPO(HBIMH (T.H. «Canpo(UTHI»).
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PucyHok 1. 3KTo- (cnesa) n sHaommnKopusa (cnpasa). MosACHEHUA B TEKCTE

®parmenr 2.

BoboBbIe pacTeHHs crIocOOHBI K (POPMUPOBAHHIO HECKOIBKUX MYTYaJIHCTHIECKUX 3HAOCUMON030B (pUCYHOK 2). OMH N3 HUX NPEACTaBIsIeT co00l cHMONOTHYECKOE B3auMO/IeiicTBIE
¢ AM-rpubamu. Hanmmane AM ynydiraeT MUHEpaIbHOE MIMTaHUE PACTEHUs, TIpekae Bcero GocdarHoe, MOBBIIAET YCTOHIMBOCTD pacTeHUH K puTonaroreHaM 1 aOMOTHYECKUM
ctpeccam. AM cnumOno3 conpoBoskaaeTcst popMUPOBAHIEM OCOOBIX CTPYKTYp, Ha3bIBAEMBIX apOycKynaMu. B HUX IpoMCcXoauT B3aMMHBIA 0OMEH Ip 0JlyKTaMH ()OTOCHHTE3a U
¢docdaramu. BaxkHbIMU 5K0JI0rHYECKUMH (GYHKIUSIMU rpuO0B AM sBIISIIOTCS 00ecniedyeHne B3anMOACHCTBUS paCTEHUH Pa3IMdHbIX BUIOB B (PUTOLIEHO3aX ITOCPEICTBOM EIMHOM CETH
ru¢ 1 yyactie B pOpMHUPOBAHUN CTPYKTYPHI TIOUBBI.

Oco6erHocThio 6060B0-pr300HamsHOTO cnMbOmo3a (BPC) sBisieTcst BBICOKast ceM)UIHOCTD, TPOSIBISIONIASCSA B TOM, YTO ONPEACTICHHBIE BUABI/IITAMMBI KITyO€HBKOBBIX OaKTepHit
00pa3yoT COBMECTHMBIE TAPHI JIUIIb C OMPEICICHHBIMY TpynamMu 6000BbIX. [Ipr 3TOM Ha KOPHSAX PACTEHUNA Pa3BUBAIOTCS CIICIIHATN3UPOBAHHBIE CTPYKTYPHI — KIyOCHBKH, KOTOpPHIE
SBIISIFOTCS. BUZIOM3MEHEHNAMH OOKOBBIX KOpHeH. OHM (OpMHPYIOTCS B pe3yabTaTte GOPMHPOBAHUS 0COO0H KITyOeHBKOBOH MepHCTeMBI. bakTepnn MOCeNsoTCsl BHYTPH KJIETOK
KiIyOeHbKa 1 TpanchopMupyroTcs B 6akreponasl. B kiryGeHbpKax co3qar0TCs ONTUMATIBHBIE YCIOBHS TS (PHUKCAIIMK aTMOC(EpPHOTo a30Ta 0aKTepOUAHBIM (PepPMEHTOM HUTPOTEHA30M.
310T (hepMeHT paboTaET B OTCYTCTBUHU KHCIOPOJA, M PACTEHUE CO3AaET MUKPOAaIPOOHYIO cpelly BHYTPH KIIyOeHbKa, OKpYKasi €ro CyOepHHU3UPOBAHHOM SHI0JICPMOH U aKKyMYJIUPYsI
JIETTeMOTJI00MH B KieTkax. iMenHo Hanngue nerremoryiobnHa mpuaaét 3 GeKTHBHBIM KITyOeHbKaM WHTEHCUBHBIN pO30BEIi 11BeT. biaromaps o6pa3osannio bPC 6060BbIe pacTeHHS
MOTYT PacTH Ha CyOcTpaTax, He COAep KalluX CBsA3aHHOTro a3oTa. OcymiecTBIIeHHE Mpoliecca (PUKCALMK a30Ta OINpe/essieT 3HaUuTeNbHyIo poib BPC B kpyroBopore azora B pupojie u
TIOBBILIEHUH TUI00pOAust MOoYB. IHTEHCHBHOCTH POPMUPOBAHHS CUMOHMO30B 3aBHCUT OT 00ECIIEUEeH 1S 3JIEMEHTaMH TIOYBEHHOT'O IMTaHUs pacTeHHH — (pochOpoM U a30TOM.
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PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHoM cumburose. b. KopHeBble cumb1o3bl 60608BbIx pacTeHUi. [TOACHEHUSA B TEKCTE

Bbl6epume BCE npaesujibHble Omeemaosl U3 4emvlpex I’lp@()]lOJIceHHle. Omeembul Ha KAKHCObBLU sonpoc sanuuiume 6 8uOe NOCIe008AMENIbHOCHIUL IAMUHCKUX 6)/7('8 8 a]ld)a&’umHOM nODﬂ()Ke

0e3 npobenos u 3HaK08 NPenuUHAaAnUs.
1. ITpounTaiite pparment 1 u paccmorpute pucyHok 1. BoiGepure Bce mpaBWIIbHBIE YTBEPIKICHHS.
Bce pactenust cemeiicTBa BepeckoBble 00pa3yrOT IpUKOUIHYIO MHKOPH3Y
BenokovyanHas kamycra — MUKOPH3HOE PacTeHHe
B otnnume ot OHJAOMUKOPU3BI, SKTOMHUKOpH3a obecreunBaeT pacTeHUE NPEUMYIIIECTBEHHO MOYEBHUHOM
[Tpu npopactaHuy BHYTPb KOPHSI, TH(a IHIOMHUKOPU3HOTO rpruda obpasyer anmnpeccopuit

Ortser: [X]

2. IIpouuraiiTe hparMeHT 2, pacCMOTPUTE PUCYHOK 2. BbiGepuTe Bce NpaBUJIbHBIE YTBEP KIEHUSI.
Bobosbie pacrenuss HE MoryT ojHoBpeMEeHHO 00pa3oBaTh 1 MHKOPHU3Y, U KIIyOSHbKOBBII CHMOHO3
Pactenus cemeiictBa boOoBEIE 00pa3yIOT SHIOMUKOPH3Y
I"az000pa3HsbIii a30T MpeBpalaeTcs B KIIyOeHbKe B aMUHOKHCIIOTHI
3a cozanue MUKpOa’poOHOH Cpeibl B KiTyOeHbKE OTBEYAET TOJIBKO JIETTEMOITIO0NH

Ortser: [Y]

3. OcHOBBIBasiCch HA HHPOPMAIUHU U3 TEKCTOBBIX (pParvMeHToB M PUCYHKOB, BbIOepHTe Bce MPABUIbHbIE YTBEPKACHMSI.
Ecmu BeIpaniBath 6000BBIC pACTCHHUS HA JOCTATOYHOM OOecriedeHuH a30ToM U pocopom, o HE OynyT hopmMupoBaTs KOpHEBBIE CHUMOHO3BI
DKTOMHKOpPH3a XapaKTepHa ISl BCEX PACTCHUM
Hutporenasa npespaiaer MOJEKYJISIPHBIA a30T B aMMOHUN
Bo6ogssre pactenns HE moryT ¢popmMupoBaTh 3KTOTPO(HYIO MUKOPU3Y

Otser: [7]
4. OcHoBbIBasich HA HHPOPMALUHU U3 TEKCTOBBIX (PArMeHTOB U PUCYHKOB, 0TBETHTE HA BONMPOC: YCHJIEHHE KAaKHX MPOIECCOB MPOUCXOIUT MPH 3P (PeKTHBHOM

(DYHKIMOHMPOBAHUH B3aMMOBBITOJIHBIX CHMOM030B PacTeHHIi, K1y0eHbKOBbIX 0akTepuii © AM-rpu6os:



TpancnopTa yrieBoJoB U3 JIUCTA B KOPEHb

TpaHcmopTa BoAbI U3 KOPHS B JIUCT

TpaHcropTra MUHEPaIBHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTCHHUE
TpaHcropTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT

Ortser: [mM]

5. OcHOBBIBasiCh Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB, PUCYHKOB H Bamux 3HaHUsAX, BbIOepHTe Bce MPaBUJIbHbIe YTBePKIeHHUS.
J1yis BceX 3KTOMHUKOPH3HBIX TPHOOB XapaKTEPEH IMUPOKUI CIICKTP PACTCHUN-X035CB
Bce «canpodurHbie» pacTeHHs SBISIOTCS O0JUIaTHBIMU MHKOPH3000pa30BaTeI MU
Pactenus HE cniocoOHBI ycBauBaTh OPraHU4eCKUi a30T
PaspaboTka mpenapaToB Ha OCHOBE MUKOPHU3HBIX TPHOOB IMO3BOJHUT YBEIUUUTh YPOIKAHHOCTD KYJIBTYPHBIX PACTCHUIN

Ortser: [n]

BeiOpaHHbIi OTBET:

Brumamenvno npouumaiime npeonodicennvle ppazmenmol mMeKCma u paccmompume pucyuKu, 3amem nepexooume K 6blnOJHEHUIO 3a0aHul.

®parmenr 1.

BospInHCTBO Ha3eMHBIX pacTEHHUH BCTYMAOT B CHMOMOTHYECKHE OTHOLICHUS C TpudamMu, 00pa3yst MUKOPU3Yy. DTH TPHOBI HTPAfOT KITIOYEBYIO POJIb B PETYISALIUH
JOCTYITHOCTH MUTATEIbHBIX BEIIECTB M HHTEHCHBHOCTH YIJICBOAHOTO METa00IM3Ma, yJacTBYIOT B OBBIIIICHUH alallTAIIHOHHBIX BO3MOKHOCTEH pacTeHUH. OHH ¢
BIIMSTHHUE Ha CTPYKTYpPY MOYBBI, Onopa3HOoOpa3ue (pUTOLEHO30B U () yHKIMOHUPOBAHHUE 3KOCHCTEM B 11esioM. COTIacHO COBPEMEHHBIM MPEICTABICHUSIM BBIICIISIK
CJIE/IyIOLIE OCHOBHBIE THITBI MUKOPHU3: SHAOTPOQHBIH, SKTOTPO(PHBINA M 3KTOIHAOTPO(HBIH, COUSTAIOIINI B ce0e YepThI ABYX IEPBbIX THUIIOB.

OKTOMHUKOpPH3a BO3HUKAET, KOTAa TU(BI rprubda OIIIETal0T KOPEHb IUIOTHOW CEThI0, 00pa3ys 4exoJl, WM MUKOPH3HbIE TpYOKH (pucyHoK 1). ['ndsl rpuba npoHukar
pHu30epMy KOPHS U PacIpOCTPAHIIOTCA M0 MEKKIIETHUKAM, HE IPOHUKas B KIETKU. [{ng KopHel, 00pa3yIomuX TaKyl0 MUKOPHU3Y, XapaKTepHO OTCYTCTBHE KOPH
BOJIOCKOB ¥ PEIYKIIHsI KOPHEBOTO YEXJIMKA BIUIOTh IO OHOTO-/IBYX CJIOEB KIETOK. DKTOMHKOPU3Y 00pa3yloT IpEeBECHBIC PACTEHHSI, COCTABIISIOIINE TPUMEPHO 1(
COBPEMEHHBIX CEMEHHBIX pacTeHni. [ puOHOM NapTHEP OTHOCKUTCS K 0a3uINaIbHBIM, CyMYaThIM HJIM 3UTOTHYECKHM TprbaM. B HacTosiiiee BpeMs: OIMCaHO OKOJIC
BUJIOB 3KTOMHKOPH3HBIX IPHOOB, HO 00II[ee UX YUCIIO MOXKET gocturath 20-50 Teicsu. HekoTopsie U3 3TUX IPHOOB, TAKKE KaK MOJOCHHOBHK MM MACJICHOK, (op!
CHUMOMO3 TOJIBKO C OJTHMM POJIOM JIepeBbeB. [lpyrue, Kak, HalpuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIOE YHCIIO POAOB X035€B. CO CTOPOHBI PACTEHHH OHO JEPEBC
uMeTh 110 15 u Gonee rpuOHBIX NTapTHEPOB. B skTOMUKOpH3HOM cnMOMO3e 00a MapTHEPa MOTYyYaloT B3aUMHYIO BBITOY: PacTeHHE 00eclieunBaeT MUKOONOHTA
OpPTaHWYECKUMH COCIMHEHHSIMH, a Tpu0, B CBOIO 04Yepe/ib, CHaOkaeT pUTOOMOHTA NIPENMYIIECTBEHHO COSAMHEHNSIMH a30Ta, B TOM YHCIIE MOYEBHHON — CBOMM I7J1
MPOIYKTOM 00MeHa, a Takxke (ochopom, KaimeM, KaJbIeM U MUKpo3ieMeHTaMu. Kpome Toro, pa3BeTBIEHHBIH MULIEIHH Tprda MOCTABISIET PACTEHHIO BOY,
(hyHKIIMOHAJIBHO 3aMEHSS1 KOPHEBBIE BOJIOCKH.

OHoMuKopH3a (PUCYHOK 1) XapakTepu3yeTcst TeM, 4TO TH( Bl MUKOOMOHTA IPOHHUKAIOT B KJIETKH KOPBI KOpHs. Ha MoBepXHOCTH KOPHS OHa BBIpa)KeHa ci1ado, U
9acTh MHLIENUS TpHOa HAXOAUTCSA BHYTPU KOpHS. B KileTkax KOpHS MOTYT 00pa30BBIBATHCS CKOIUIEHHS THd rpuba B BUAe KIyOOUKOB U B BUE ITY3BIPHKOB (BE3HK
MOT'YT Pa3BETBIISITHCS BHYTPH KJIETKH — 3TH 00pa3oBaHusl Ha3bIBalOTCs apOyckynamu. K sHIOMUKOpH3e OTHOCATCS apOyCKYISIPHBIN (BE3UKYIISIPHO-apOyCKYIISIpE
SPUKOMIHBIN M OPXUIHBIHN TUII. [[Ba MOCIeIHUX XapaKTepHBI TOJIBKO JUISI IIpeIcTaBuTeNeH cemelicTBa BepeckoBbie n OpxuaHbie, cooTBeTCTBEHHO. Hanboiee
pacnpocTpaHeHHO# Pa3HOBHUHOCTBIO SHIOMUKOPH3HI sIBJIsSeTCS apOycKymsipHas Mukopusza (AM). AM ¢dopmupyercst G0BIIMHCTBOM BBICIIUX pacTeHu it (75-90%
rpubamu otaena Glomeromycota (~150 BugoB). He o6pasyror mukopu3y npencrasutenn KpectonseTHbix, MapeBbix, AMapanToBbiXx H OcokoBbix. Kak u B ciryd
9KTOMHKOPU301, MUKOPH30BaHHOE pacTeHHe cHabkaeT rpiud OpraHuKoH, a SHAOMUKOPH3HbIE TPHOBI 00ECTIEeUNBAIOT CBOETO XO35MHA B MIEPBYIO 04epeab Gpochop:
KaJaheM, MEJbI0 U KaJIbLHEM.

OKTO’HJOMHKOPH3a BO MHOTOM CXO/IHa C SKTOMUKOPH30#: 00pa3yeTcs MaHTHs U3 riud rprba, 0 JHAKO MUKOOHOHT IIPOHHUKAET BHYTPb KJIETOK THAEPMHUCA U KOD
OTOT TUII MUKOPHU3bI 00pa3yeTcss HEKOTOPBIMH PACTEHUsIMU ceMelicTBa BepeckoBblie. ApOYTOMIHBII THIT 3K TOIHJOMHKOPH3BI XapaKTepeH AJIsl 3eMITHUYHOTO JIe]
TOJIOKHSIHKH, TPYIIaHKU | JP., @ MOHOTPOIIOUIHBIN - IJIs TObENbHIKA. MHOTHE U3 3THX PACTEHHUH SBIISIOTCS MUKOTPO(QHBIMH (T.H. «CAIIPOPUTHD»).
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PucyHok 1. 9KT0- (Cnesa) n sHaomMmmnkopusa (cnpasa). MosicHeHUA B TEKCTe

®parmenr 2.

boGoBbie pacTeHHst cIocOOHBI K YOPMHUPOBAHUIO HECKOJIBKUX MYTYAIMCTHYECKUX dHI0CUMON030B (pUCYHOK 2). OJIMH U3 HUX MPENCTaBIseT OO0 CUMOMOTHYE
B3aumoieiicteue ¢ AM-rpubamu. Hanmmune AM yiydiaeT MUHEpaIbHOE MMTAHUE PACTEeHHs, Ipex/ie Bcero GocdaTHoe, MOBBIIAET YCTOHUYMBOCTD PACTEHHN K
(uronaToreHaMm 1 aOMOTHUECKUM cTpeccaM. AM cuMO103 conpoBoXkIaeTcst HOpMHUPOBaHHEM OCOOBIX CTPYKTYP, Ha3bIBaEMbIX apOycKyJiaMu. B HUX ITpoHcXous
oOMeH mpoxykTamu ¢oTocuHTe3a U hocaramu. BaxxHbIMH SKOTOTHYECKUMH GYHKIUAMU TPHOOB AM SBISIIOTCS 0OecTedeHre B3auMOACHCTBIS PAaCTEHUH a3l
BUJIOB B (PMTOLIEHO3aX ITOCPEJICTBOM €AMHOI ceTn rud n ydactue B GOPMUPOBAHUH CTPYKTYPHI ITOYBHI.

OcobenHocThI0 6000BO-pH306HaIpHOr0 cumounosa (BPC) siBisiercst BeIcokast cieuUIHOCTD, TPOSBIISIONIASCS B TOM, YTO OIpEJIe/ICHHBIC BUBI/IITAMMBI KiTyOe
GakTepuii 00pa3yloT COBMECTHMBIE MAPHI JIMIIE C ONIPEAEICHHBIMH TpynnamMu 6000BbIX. [Ipy 5TOM Ha KOPHSIX pacTeHH pa3BUBAIOTCS CHIELUAIM3HP OBAHHBIE CTP
KIIyO€HBKH, KOTOPbIE SBJISIOTCS BUIOU3MEHEHHSIMU OOKOBBIX KOpHEH. OHM OpMHUPYIOTCS B pe3ysibTaTe (GOpMHpOBaHUS 0c000i KiryOeHbKOBOM Mepuctemsl. bak
MOCEIISIFOTCS] BHYTPH KIIETOK KITyOeHbKa M TpaHC(HOpMHUPYIOTCs B OakTeponpl. B KiryOeHbpKax co3/ar0TCsl ONTUMAJIbHBIE YCIIOBHUS JUIs (PUKCALIMN aTMOC(EPHOTO ¢
6axTeponaHBIM (hepPMEHTOM HUTPOTE€HA30i. DTOT pepMeHT paboTaeT B OTCYTCTBUH KHCIOPOIa, M pacCTEHHE CO31aET MUKPOa’pOOHYIO Cpeay BHYTPH KIIyOCHBKa,
ero CyOepMHU3UPOBAHHOW YHIOJACPMOIN B aKKYMYJIHPYsI IETTEMOTIIO0NH B KJIeTKaX. IMEHHO HaJIMIue JerTeMorio0nHa npuaaéT 3¢ GEeKTUBHBIM KJ1yOSHbKaM HHT
po3oBbIi 11BeT. biiarogaps obpazoBanuio BPC 6060BbIe pacTeHHsI MOTYT pacTH Ha CyOcTpaTax, He CoJIepiKaliuX CBA3aHHoro azota. OcyimecTBiaeHue mporecca ¢
a30Ta oTpeelIaeT 3HAYNTEIbHYI0 poiib BPC B kpyroBopoTe a30Ta B IPHUPOE U MOBBIIICHUHN IIOA0POAHS 0YB. IHTEHCHBHOCTE () OpPMUPOBAHHUS CUMONO30B 3aBI
obecrieueHns 2JIEMEHTaM1 TTOYBEHHOTO IMUTAHUS pacTeHUuH — GochopoM U a30TOM.
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PucyHok 2. A. lMoToK BewecTsa B 6060B0-pru3obuanbHom cumburose. b. KopHeBble cumbrosbl 6060BbIx pacTeHui. [oACHEHUA B TEKCTE

Buibepume BCE npasunvhvie omeemul uz uemulpex npeonodicernvlx. Omeemul Ha KaricOblil 6ONPOC 3anuuiume 8 guoe nocied08ameibHoOCmuy 1amuHcKux OYKe 6 a

nopadke 0e3 npo0enos u 3HAKO8 NPENUHAHUA.
1. IlpouuTaiite pparment 1 n paccmorpurte pucyHok 1. BoiGepuTte Bce npaBHIIbHBIE YTBEPIKICHHA.
Bce pacrenns cemeiictBa BepeckoBble 00pa3yloT 3pHKONIHYI0 MUKOPU3Y
BenokoyanHas kamycra — MUKOPHU3HOE PacTeHHUE
B ormimune ot 3HIOMHUKOPHU3BI, SKTOMHUKOPH3a 00ECIEYNBACT PACTEHHE IPEUMYIIIECTBEHHO MOYEBUHOM
[Ipn npopacTanuy BHYTpb KOpPHSI, TH(a SHIOMHUKOPHU3HOTO Iprnda 0Opas3yeT ammpeccopuit

Ortser: " cd
2. IlpouuraiiTe hparMeHT 2, paccMOTpUTE PUCYHOK 2. Bbifepure Bce MpaBUJIbHBIE YTBEP:KICHHUS.
bo6oBeie pacrenuss HE MoryT ogHOBpeMeHHO 00pa3oBaTh 1 MUKOPH3Y, U KIIyOSHbKOBBIH CUMOHO3

Pacrenus cemeiictBa boGoBbIe 00pa3yOT SHIOMHUKOPHU3Y

T"a3000pa3HbIii a30T MpeBpamaeTcs B KIyOeHbKe B aMUHOKHCIOTHI
3a cozmanue MUKpoa’poOHOH cpeibl B KITyOeHbKE OTBEUAET TOJIBKO JIETTEMOTIO0NH

Ortser: " bc
3. OcHoBbIBasich HA HH(POPMAINH U3 TEKCTOBBIX (PParMeHTOB 1 PUCYHKOB, BRIOEPHTE BCe MPABMIBLHBIE YTBEPIKICHHA.
Eciu BeIpaniuBath 6000BBIC pacTeHHS Ha JOCTATOYHOM olecriedueHur a30ToM U Gochopom, ouu HE OymyT opmMupoBaTs KOpHEBEIE CHMOHO3H

OKTOMHMKOPH3a XapaKTepHa JUId BCEX PACTCHUI
Hurporenasa npespaiiaer MOJEKYISIPHBIN a30T B aMMOHUMN
Bobossie pactenns HE moryT popmupoBaTh 3KTOTPOHYIO MUKOPHU3Y

4. OcHOBBIBasICh HA l/lH(l)OpMa].[l/ll/l N3 TEKCTOBLIX q)paFMeHTOB N PUCYHKOB, OTBE€THTE Ha BOIIPOC: YCUJIEHHE KAKUX MMPOLECCOB MPOUCXOAUT NPH 3(1)(1)6KT]

Orser: & cd
(pyHKIIMOHNPOBAHNUM B3aHMOBBITOIHBIX CHM0MO030B pPacTeHHIl, KIIy0eHbKOBBIX OakTepnii 1 AM-rpu6oB:



MeTo OLleHKH

Tounoe coomsemcmsue

MeToa OIEHKH

Tounoe coomeemcmaue

MeTo OlleHKH

Tounoe coomsemcmeue

MeTo/ OLlEHKH

Tounoe coomeemcmeue

MeTo OIleHKH

Tounoe coomsemcmeue

BOIIPOC 13: 3ANPOC MHOTOKPATHOTO BBOJA MMPONYIMEHHOI'O TEKCTA

TpchnopTa Yriji€BOJAOB U3 JINCTA B KOPCHb

TpchnopTa BOJIbI U3 KOPHS B JIUCT

TpchnopTa MHHEPAJIBHBIX 3JICMCHTOB OT MHMKOCHMOHOHTA B pacTeHue
TpchnopTa AMHWHOKHCJIIOT U3 K.]'Iy6eHI>KOB B JIUCT

Orser: & acd

5. OcHoBbIBasich Ha HH(POPMALUH U3 TEKCTOBBIX (PParMeHTOB, PUCYHKOB 1 Bammnx 3HaHUSX, BbIOepUTe Bce MPAaBUJIbHbIE YTBEPKIEHHUS.

J11s BceX SKTOMHUKOPHU3HBIX TPHOOB XapaKTepeH IMUPOKUIl CIIEKTP PaCTCHUNH-X035eB
Bce «canpoduTHbIe» pacTeHuUs ABISIIOTCS] OOMUTaTHEIMA MHKOPH3000pa30BaTesIMA
Pacrerns HE ciocoOHBI ycBauBaTh OpraHUIECKUi a30T

PazpaboTka npenaparoB Ha OCHOBE MUKOPH3HBIX IPUOOB MMO3BOJIUT YBEIHYUTh YPOKAHHOCTD KyJIbTYPHBIX PACTEHHI

Otser: "' bd

I'lpammbu biI¢ OTBETHI 1JIsA:

cd

npaBlL'l[)lIl)IC OTBETHI JJIsA:

bc

I'lpammbu biI¢ OTBETHI 1JIsA:

ac

npaBllellblC OTBETHI JJIsA:

abcd

npaBH.'th bI€ OTBECTHI 1JI51:

bd

s

m
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Y cyMuaThIx TprOOB (aCKOMUIIETOB) BCE CIIOPHI, 00pa3yIoIIecs B pe3ybTare Meiio3a U3 OJJHOM U TOU ke TUTUIOUIHON KIETKH, OCTAIOTCS B OOIIIei
__KZo6omnouke — cymke. TIpy 5TOM CTPOGHHE CYMOK y Pa3HbIX aCKOMUIIETOB Pa3HOE. Y HEKOTOPBIX BHIOB BCE CIIOPHI B CYMKE PACIIONOKEHBI B OJHY JINHHUIO,



B CTPOIOM COOTBETCTBHH C TOPSAKOM pacxokacHus xpomatus (I-¢ u ll-¢ qemenue Meiio3a opueHTHPOBaHBI y 3TOr0 Tprba oquHakoBo). Kak OymayT

BEITJISIETH CYMKH, €CIIM HCXOJIHBIH gumions 6611 rereposuroroii f.f,? Tpeamonoxum, uto annens f; o6ecneunaer hopmupoBanue okpyriioii cropsl, a

annens f, — xkybudeckoii. 3anonnute Tabnuiy. B oTBeTax MCHOMB3YiiTe Clepylomue 0603HaUeHUs: OKpyTIias cnopa — R, kyOudeckas criopa — S.
@deHOoTHUIBI pa3HbIX CIIOP HE pa3AeisiiTe MpodernaMu Win 3HakaMmu npenuHanus (mpumep: RS). B nmocnenneM 3aianuu 3anuiimre BApHAHTHI
pPacHoIoKEHHs KJIETOK B CYMKE, HE pa3/iensis MX NpodeIaMu, a CAaMH CYMKH OTAEIHTE JIPYT OT Jpyra OAWHOYHBIM IPOOEIIOM.

KosnyecTBo KIIETOK B CyMKe [t]
[TrouaHOCTh KaXKI0¥ U3 HUX (N wWin 2N) v]
Cpenu Hux: KOJMYECTBO KJICTOK, HECYIIUX aJlJIC/Ib f, [u]

KOJIMYECTBO KJICTOK, HECYIIUX AJLJICIIb fz

[k]

N300pa3uTe pacnonoxeHue KIETOK B CYMKE, €CIIH U3BECTHO, UTO: TPEThsI KJIETKA CIIpaBa OKpyTJiast

[9]

TPEThsI KJIETKA ClipaBa KyOudeckas

[r]

BhInuuuTe Bce BO3MOYKHBIE BAPHAHTHI CYMOK, €CJIH B OJHOM M3 XpOMaTH/[ B HCXOIHON JMILIONIHOM KIeTKe mpousonuia Mytamus f; ]
— f2
Bribpannublii oTBeT: VY cymuatbix rpu0oB (aCKOMHULIETOB) BCE CIIOPBI, 00pa3yrolecs B pe3ysibTaTe Meio3a u3 OJHON U TOM K€ JUIUIOMAHOMN KIETKH, OCTa

ob1eit 06o0uke — cymke. [Ipr 3TOM CTpoeHue CyMOK y pa3HbIX aCKOMMIIETOB pa3Hoe. Y HEKOTOPBIX BHJIOB BCE CIIOPHI B CYMKE pacI
B OJIHY JIMHHUIO, B CTPOTOM COOTBETCTBHH C OPSIIKOM pacxoskaeHust xpomatu/ (I-e u l1-e nenenue mMeitoza OpueHTHPOBAHBI y ATOTO T

O,[[I/IHaKOBO). Kak 6y,ZLy'T BBITJIAACTE CYMKH, €CJIN HCXOIHBIN JUILIOK OBLI FeTepO3HrOTOﬁ flfz? HpeI[HOHO)KI/IM, YTO aJlJIC]Ib fl obecme

(opmupoBanue okpyrIoii criopsl, a annens f, — kyoudeckoit. 3anonnuTe TabnuIy. B 0TBeTaX HCMOMB3YiiTe ClieAyIONIIE 0603HAYEHMU:
okpyrnas cnopa — R, kybuueckas criopa — S. @eHOTHIIBI pa3HBIX CIIOp HE pa3jiensiiTe mpoOenaMu HiId 3HaKaMU IIpernuHaHus (pume)
MOCJICHEM 3a/IaHUH 3alUIINTE BAPUAHTBI PACIIONIOKEHUS KIIETOK B CYMKE, HE pa3/iessis uX MpoOenaMu, a CaMyi CYMKH OTIEIINUTE APY.

OJMHOYHBIM HpO6CHOM.

KonnyecTBo KIETOK B CyMKe 44

[TnouaHOCTD KaX a0k 13 HuX (N wiu 2Nn) an

Cpenu HEX: KOJIMYECTBO KJIETOK, HECYIIUX aJUIeib 42
f,
KOJIMYECTBO KIIETOK, HECYIIUX aLIeib 42
f,




MeToa OIEHKH

Tounoe coomeemcmaue

MeTo OLleHKH

Tounoe coomsemcmsue

Tounoe coomsemcmsue

MeToja OIEHKH

Tounoe coomeemcmeue

MeTo OIleHKH

Tounoe coomeemcmeue

MeTo/ OllEHKH

Tounoe coomeemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeTo[ OlleHKH

Tounoe coomeemcmeue
Tounoe coomeemcmeue

Tounoe coomeemcmeue

N300pa3ute pacnoyiokeHne KJIETOK B CYMKE, €CITH U3BECTHO,
4TO:

TPEThsI KJIETKA CIIpaBa OKpyrias

2 RRSS

TPEThsI KJIETKa clipaBa KyOuyeckas

@ SSRR

KJICTKE IIpOU30I1Ia MyTallusa f1 — fz

Beinumure Bce BO3MOKHBIE BAPUAHTHI CYMOK, €CJIM B OJHOM M3 XPOMATHJ B MCXOJAHOW TUILTIOUIHOMN

SSRS

© RSSS SRS

Hp{lBIlJ’IbeIE OTBETHI JJId: t

4

ﬂpammhume OTBETHI AJIs1: Y

1n
n

HpaBHHLIlLIC OTBETHI JIsl: U

[IpaBuabHbIE 0TBETHI 11 K

npaBl’lJlbllblC OTBETbI AJIfA:

(=]

SSRR

l'lpaBmu,m,lc OTBETHI 1JIsAA: I

RRSS

IIpaBujbHbIE OTBETHI 1JIS: j

RSSS SRSS SSRS SSSR
RSSS SRSS SSSR SSRS
RSSS SSRS SRSS SSSR



Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmeue
Tounoe coomeemcmeue
Tounoe coomeemcmeue
Tounoe coomeemcmeue

Tounoe coomeemcmeue

BOIIPOC 14: JOCCE

Haitme paseepHymbili omeem. Ucnonb3ylme Onsi omeema cneyuasbHO omeedeHHOoe rnoJie.

RSSS SSRS SSSR SRSS
RSSS SSSR SRSS SSRS
RSSS SSSR SSRS SRSS
SRSS RSSS SSRS SSSR
SRSS RSSS SSSR SSRS
SRSS SSRS RSSS SSSR
SRSS SSRS SSSR RSSS
SRSS SSSR RSSS SSRS
SRSS SSSR SSRS RSSS
SSRS SRSS RSSS SSSR
SSRS SRSS SSSR RSSS
SSRS RSSS SRSS SSSR
SSRS RSSS SSSR SRSS
SSRS SSSR RSSS SRSS
SSRS SSSR SRSS RSSS
SSSR SSRS SRSS RSSS
SSSR SSRS RSSS SRSS
SSSR SRSS SSRS RSSS
SSSR SRSS RSSS SSRS
SSSR RSSS SSRS SRSS
SSSR RSSS SRSS SSRS
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BosHukHOBeHMe BakTepuanbHbIX WTaMMOB, 06nagarowmnx yCTOMYMBOCTBLIO K aHTUBMOTMKaM, B TOM YUCIIE U MYNbTUPE3NUCTEHTHOCTLIO, CTAHOBUTCH
aKkTyanbHOW nNpobremon coBpeMeHHOM Haykn. OnuwnTe M3MeHeHus, KoTopble JOMKHbI MPON3oNTH B BakTepuanbHoW KneTke, 4Tobbl oHa npuobpena

YCTONYMBOCTb K aHTUBMOTUKKY. Mpeanoxute knaccnuukaumio Takmx USMeHeHUN.

Jannblii  AHTHOMOTHKH OYeHb Pa3HOOOPa3HBI IO MEXaHU3MY JAeicTBUS. OHU MOTYT OJIOKMPOBATh CHHTE3 COCTABIISIFOIINX KIETOYHON CTEHKH OakTepuu (MypenHa), paboty 70S
EB OTBET: pubocom, permukanuto 6axrepuansHoit JJHK. UtoOsr mprodpecti pe3ucTeHTHOCTh, OaKTepHst O0KHA TpHoOpecTr (GepMEeHT, pacIISIUIIONINHA BEIle CTBO aHTHONOTHKA.
Tak, B HEKOTOPO# KOJIOHUH OAaKTEpHil MOSBISAIOTCS OPraHU3MbI C MyTHPOBABILIMM I'€HOM, B ITPOIIECCE IKCIIPECCHHU JAIOIIUM TaKoil (hepMeHT. ITH OaKTEpUH COXPAHSIOTCS
€CTECTBEHHBIM OTOOPOM B X071¢ OOpHOBI 3a CYIIECTBOBAaHUE B CPEJIe, COJAEPIKAILeH aHTHONOTHK. bakTepun ¢ pe3nCTeHTHOCTHIO (POPMHUPYIOT HOBYIO KOJIOHUIO,
YCTOHYMBYIO K aHTHOMOTHKY.



V3meHeHus: MOXXHO KJTacCH(UIMPOBATH 110 CHOCO0Y MPUOOPETEHUsI TeHa: MYyTallMsl MM TOPU30HTAIBHBIN ITepeHoc. MyTalust MOXKeT ITPOM30MTH B TJIaBHON KOJIBLEBOM
JHK wnu B mnazmuze. [1nasmMuna MoxxeT peruieliupoBaThesl U IepeaaBaThes ApyruM oakrepusim. Tak B MOIMyJISIMY OCYILECTBIISIETCS TOPU30HTANIBHBIM EPEHOC TeHa
PE3UCTEHTHOCTH.

Bepnprit [OtcyrerByer]
OTBET

4
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BOIIPOC 15: DOCCE

IIpeacrasiennsie GoTorpadguu HITIOCTPUPYIOT HCIIOIb30BAHNE PA3JIMYHBIX TEXHOJOTHH U METOAUK JJIsA M3YYeHUs] CTPOEHMs PelPOAYKTUBHbBIX OPraHOB
EA pacrenus. BeimoannTe 3a1annsi, 3anucaB 0TBEThI B CHENMATLHO OTBEIECHHOE I0IE,



1. YcranoBuTe cOOTBETCTBHE MeXKIY oTOrpadusiMu, yBeITHIUTEIbLHBIMU MPUOOPAMHU H METOAUKAMHU, KOTOPbIE UCMOJIb30BATUCH MPHU MOJYYeHUH TaHHBIX
u300pakennii. 3anuuTe KajKA0€e MOJy4eHHOE COOTBETCTBHE B MoJIe IIsl 0TBeTa B BujAe X - Y - Z, riae X - 0yKBeHHO€e 0003HaAYeHHEe H300pakeHus, Y -
HOMep npudopa (apadckas uudppa), Z - Homep Meroauku (pumckasi nugpa). BHUMAHHUE! Onun 3 npudopoB U 0HA U3 MeTOAUK — JUIIHMe!

YBennuuTenbHble MPUOOPHI: Hcnonezyemble METOIOVKH:

1. CxaHupyoIMA JIEKTPOHHBIA MUKPOCKOII I. Hcnons3oBanue Qiyopecuupyromei METKH

2. CBETOBOI MUKPOCKOIT 1. KorTpactupoBanue mpu MOMOIIH COJIEH TSHKEIBIX METAIOB

3. IlpocBeunBatonuii >nexTpoHHbId MuKkpockon | I11. OkpamnBaHue THCTONOTMYECKUX CPE30B IUTOIUIA3MATHYECKHM KpacuTeIeM
4. OyopeceHTHBIA CBETOBOH MHKPOCKOIT IV. Ucnonb30BaHue KOHTPACTUPOBaHUS 0€3 OKpacKu




5. ®oToanmapar ¢ MaKpOOOBEKTUBOM

V. Hansuienue MMPOBOAANIICTO MOKPLITUA Ha TOBEPXHOCTDH 00BeKTa

V1. UccrnemoBanne MakpooOhEKTa

2. Yrto o0u1ero y cTpyKTyp 0003Ha4eHHBIX cTpesikamMu Ha pucynkax B u JI? [lepeunciinre 3TH CTPYKTYPBI, YKaKHTE IVIOWIHOCTH M MPOUCXOKIEHHE TKAHHU.

OTBeT 3anMIINTE B OTBEJEHHOE TOJIE.
3. Uro uzodpazkeno Ha dororpaduu I'? OnuimmnrTe NpUHIKII METOAA, C IOMOIILI0O KOTOPOIo ObLJIO MOJIYYEeHO JaHHOE H300pakeHue.

Hauneiii 1. A-2-V
OTBET:
B-3-11
B-2-111
r-1-1v

J-5-VI

2. Ha pucynkax B u [l ctpenkamu a 1 B 0003Ha4€HBI CEMSII0IIH, a CTPEIKON O - 9HI0CTIepM. DHIOCIEPM U CEMSIIONH ABYIOIBHOTO PACTEHHS (B) BBIOJIHSIOT (QYHKIHIO
3araca IMUTAaTeNIbHBIX BemecTB. CeMsomu (a ¥ B) SABISIFOTCS YaCThIO 3apOABIIIA, OHU AUIUIOUAHBL. DHIOCTIEPM TpHILIONIeH. CeMs 0NN pa3BUBAIOTCS MUTO30M U3 KIIETOK
3UTOTHI TIOCJIE CIUSHUS SIMIEKIETKH U CIIepMUs. DHJIOCIIEPM Pa3BHBAETCSI MUTO30M M3 KJIETKH, 00pa30BaBIICHCS TOCIIE CIUSHUS CIEPMUS U AUIUIONTHON IIEHTPATbHOIM

KIICTKH

3. OT0 3apOJBIII CEMEHHOTO PACTEHUS

Bepnblit [OtcyrcrByer]
OTBET

BOIPOC 16: 3ATIPOC ®AMUJA

YBaxaeMblIil y4acTHHK!

m ﬂJ’IH CBOETO CIIOKOHCTBUS BBl MOXKETE COXpPaHUTb OTBETHI B JOKYMCHT word:

3
n3 10 6a10B



1. CxomupyiiTe oTBeTHI B (haiin word,;

2. He 3a0ynpTe yka3aTh OJIOK 3aaHUS © HOMEp BOTIPOCa;

3. Ins coxpanenust Haxkmute "@aiin" - CoxpannTs Kak - Kommeiotep - O630p - Pabounii cTon - Ha3BaTh JOKYMEHT CBOUM JIOTHHOM, Hanpumep: "0l1234567" - Beibpats ¢popmar
PDF.

HU B KOEM CJIYYHAE HE YKA3BIBATH B HA3BBAHWU JIOKYMEHTA NJIN B CAMOM JIOKYMEHTE ®H1O! OTBET IIPUHUMAETCS TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pexoMeHmyeM npoay0aupoBaTh (Gaiiil B 4aT IPOKTOPY.

Jaunubrii oteet: 012004695.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424813_1/s/f5277a515796420c801b081e0a918b51_ol2004695.pdf?uploaded_filename=f5277a515796420c801b081e0a918b51_ol2004695.pdf

