opIU BAJJ 61 u3 100 0an10B

BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
BouHbI BUKHHTOB BO BpeMeHa Ha0eroB Ha bpuranuro Moriu OpaTh ¢ co00ii 3amacel

JlanHbIie OTBETHI: ' g,

P>xanoit Myku

& e.

CYHICHOFO ropoxa

m BepHble oTBeThI: (4 3,

P>xanoit Mmyku

2 d.

Caexell KalryCThl

4e.

CymieHoro ropoxa
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.
Monexyna AT® HeOCpeACTBEHHO HCIIONB3YETCs s 00ecIeueHUs

Jannbie oTBeTHL: 'l 3.

AKTHBHOTO TPaHCIIOPTa BELIECTB

4 b.
PaboTbl akTO-MHO3MHOBOT'O KOMILIEKCA

Qe
Cunresa [JHK

_-'I d.
m Cunte3a PHK

_-'I e.

P CTYJIAIIUN aKTUBHOCTU OelKOB

Bepnsie otBeThI: L4 3.

AXTUBHOTO TpaHCIIOpTa BCUICCTB

4 b.

PaboTHI aKTO-MHO3MHOBOI'O KOMILIEKCA

—-’I d.
Cunteza PHK



& e.

P Cryjiiliiy aKTUBHOCTH OclKOB

0
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BOIIPOC 3: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.

Y HEeKOTOPOTro BU/A JaMUHAPHH aCCUMIIIALIMOHHAS KJIETKa CIIOpoduTa COAEPIKUT B sape 44 XpOMOCOMBI.
CnenoBatensHO, y 3TOTO BUa B HOPME

JlanHbIe OTBETHI: ' g,
Knetka criopodura Ha craguu aHada3bl MUTO3a COAEPIKHUT 88 XpoMocoM
v Xo
KiteTka My»KCcKOro raMmeToura conepKuT 22 XpOMOCOMBI
2d.
ﬂ JKviBast kyieTKa MIacTUHBI CIIOEBHILA COMEPKUT 44 XPOMOCOMBI
Bepnsie otBeTsI: L4 3.
Knetka criopoduta Ha craguu aHadasbl MHTO3a COIEPIKHUT 88 XPOMOCOM
v Xo
Kitetka My»KcKoro raMmeToura conepKuT 22 XpOMOCOMBI
2 d.

JKuBas xireTka macTUHEI CJIOCBHUIA COACPIKUT 44 XpOMOCOMBI

5
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BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Ha yerBepTom TpodudeckoM ypoBHE B MUILEBON LEMH MOXKET pacHoyaraTbes

Jlannbie oTBETHL: 4l .

SlcTped-TeTepeBsITHIK

2 d.

JoxneBoit uepBb

m Bepnsbie otBeThI: L4 3.

Ilyxoen

4 b.
ScTpeb-TeTepeBATHUK
2d.

JoxneBoil 4epBb
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BONIPOC 5: 3AIIPOC HECKOJBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
[pu caxapHoMm nuabere

JlanHbie OTBETHI: 'L b,

MoryT ObITh pa3pymeHsl OeTa-KIETKHU MODKEITyI0YHOH KeIe3bl

4e.

ﬂ PexoMeHIyIOT TUeTy C MOHMKECHHBIM COZIEPKAHUEM JKHPOB

Bepunsbie otBeTsI: L b,

MoryT ObITh pa3pymeHbl OeTa-KIETKHU MODKEITYI0YHOH KeIe3bl

_-'I e.

PeKOMCH,I[yIOT JAUCTY € MTOHUKCHHBIM COACPIKAHUCM KUPOB
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BOIIPOC 6: 3AIIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

KonbuaTbie 4epBH — CErMEHTHPOBAHHbBIC )KUBOTHBIE, & 3TO 3HAYMT, YTO BJOJIb TIIABHOH OCH UX TeJa 3aKOHOMEPHO
MTOBTOPSIFOTCST HEKOTOPBIE CTPYKTYphl. BriOepute anementsl Tena Heperca — Opoasiuero MHOTOIIIETHHKOBOTO YePBs,
MOBTOPSIIOLIMECS BJOJIb €T0 MepeJHe-3alHEH OCH.

JlanHbie oTBETHI: 'l b,

ITapanoguun

o C.

HCHOMI/I‘ICCKI/IG MCIIKH

2 d.

HepsHbie y3ib1

- Ae.
ﬂ OpraHsbl BbIJICJICHUS
Bepusie otBeTsI: L4 b,

ITapanogun

4 C.

Ilenomuueckre MEIIKH

2 d.

HepaHele y31b1

& e.

OpraHsbl BBIJICJICHUS
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BONIPOC 7: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNYMEHHOI'O TEKCTA

Hepe,u BaMu I/I306pa)KeHI/I$I Pa3INMIHBIX CTa)II/Iﬁ HEKOTOPOTO Ipouecca NMpOTEKAOIICTO Yy paCTeHHﬁ. PaCCMOTpI/ITe PUCYHKHU U
BBITNTIOJIHUTC 3aJIaHUs.

I10JI€ B BU/JIC ITOCJICAOBATCIIBHOCTH 6YKB 0e3 3HAaKOB NpenrHaHusA N HpO6eJ’IOB, PETrUCTP HE BAXKCH.

Ortset: [mM]
2. BeibepuTe BepHBIE XapaKTePUCTUKH IIPEICTABICHHOTO Mporecca (OTBET 3alUIIKNTE B OTBEACHHOE M0JIE B BULIE
MOCIIEIOBATENILHOCTH JIATHHCKUX OYKB B a()aBUTHOM IOpsiIKe Oe3 3HAKOB NPEIHHAHUS U IPOOEJIOB, PETHCTP HE BAXKEH):

a. OnbUIeHHE U OIJIOIOTBOPEHHUE MPOUCXOISAT HE CHHXPOHHO

b. Apxerouuii IpeaCTaBICH OJHON KIICTKON

c. IIpu o6pazoBaHuK Meracop MPOUCXOTUT MEHO03

d. ®opmupyeTcs TPUILUTONIHBIN SHAOCTIEPM

e. JKenckuii rameTopuT COCTOUT U3 7 KIETOK

Ortser: [C]

3. o xapakTepHbIM JIETaISIM CTPOCHUSI ONPE/ICINTE, K KAKOMY OTAEIY OTHOCUTCS H300paKeHHOE pacTeHHE U
3aMUIIUTE PyccKoe Ha3BaHUe 5TOro OT/AeJa B OTBEJEHHOE MOJIe.

Ortser: [h]

4. 3anumuTe B OTBEICHHOE OJIC PyCCKOe Ha3BaHMe KIICTKU, KOTOpast JaeT Ha4alo 3apOJIBIIIEBOMY MEIIKY.

Ortser: [0]
5. 3amuumTe B OTBEJCHHOE NOJIE PyCCKOe Ha3BaHUE TUIA THHELEes 3TOr0 PACTCHHUSL.



Ortser: [K]

Bri0OpaHHbIii 0TBeT:

MeTo1 OLIEHKH
Tounoe coomseemcmeue

MeToa OlleHKH

Tounoe coomeemcmeue

[lepen Bamu m300pakeHUs pa3IMIHBIX CTaINil HEKOTOPOTO MpOoIecca MPOTEKAOMIETO Y pacTeHUH. Pa

A4 — N N 2 = Z S\ A ‘:A\'-a s S A G ]
1. YcraHOBHTE NMPABIIIBHBIN HOPSJOK CTAANI Pa3BUTHS CEMEHH, HAUMHas ¢ caMoil paHHel. OTBeT 3al

3HAKOB IPETIMHAHUS U IPOOEIIOB, PETHCTP HE BasKEH.

Orger: & aBjaero
2. BribepuTe BepHbIe XapaKTEPUCTUKH MPEACTABICHHOTO Mpoliecca (OTBET 3aMHUIIUTe B OTBEJCHHOE T
nopsiake 6e3 3HAKOB NMPENMHAHUS U TIPOOEJIOB, PETHCTP HE BaXKEH):

a. OmpUIeHNE U OIUIOIOTBOPEHHUE MTPOUCXOIAT HE CHHXPOHHO
b. Apxerouuii npeCTaBiICH OJHON KICTKOM

c. [Ipu o6pa3oBaHuy Meracrop MpoOUCXOAUT Mei03

d. ®opmupyeTCs TPUILUTOUIHBIN IHAOCTIEPM

e. XKenckwuii rametouT COCTOUT U3 7 KIETOK

Otser: & bee

3. ITo xapaKkTepHBIM JETANISIM CTPOEHHS OIIPEAEIINTE, K KAKOMY OT/AEIY OTHOCHUTCSI H300pa)KEeHHOE pac
ToJe.

Orser: & NOKPbITOCEMSAHHbIE

4. 3anumuTe B OTBEJICHHOE TI0JIE PyCCKOe Ha3BaHUe KICTKH, KOTOPas JaeT Ha4yaylo 3apOAbIIIEBOMY )

OrBer: a meracnmopoumur
5. Banumure B OTBECACHHOC MOJIE PYCCKO€ HA3BAHUE TUIIA THHELESA OTOIr0 paCTCHUS.

Orser: & CHHKAPINHBIH

“paBMJlbllble OTBETHI 1JIsi: I

ABJIETB

Hpamml,m,le OTBEThI 1JisA: C

ACDE



MeTo/a OLIeHKH IIpaBuibHbIe 0TBETHI AJs1: h

Cosnaodenue wabnona [TIm]okpsiTOCeM[ sie [HHBIE
Cosnaodenue wabnona [Hu]BerkoBbIC

MeTox OLIEHKH IIpaBubHBIE OTBETHI 1JISA: O
Tounoe coomeemcmaue Meracmnopa

Tounoe coomeemcmeue Makpocmnopa

MeTo OLIEHKH IlpaBuiabHbIe 0TBETHI 11 K
Cosnadenue wabaona [ ]enokapnHbIit
Cosnadenue wabaona [CclunkapnHsbIii

Cosnadenue wabiona [Cclpocurmiics
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BOIIPOC 8: 3AINIPOC MHOTI'OKPATHOI'O BBOJA INPONIYHEHHOI'O TEKCTA

Ilepen Bamu - n300pa’keHHs MEPEIHEr0 KOHIA TeJla Pa3InYHbIX )KUBOTHBIX (COOTHOILIEHUS pa3MEpOB HE COOJIIOICHBI).
Omnpenenure, K KAKUM KJlaccaM OTHOCSITCS 3TH KHBOTHBIC. 3alMIINTE PYCCKHe Ha3BaHUe 3THX KJIACCOB B OTBEJCHHBIC

TOJIA pAAOM € COOTBCTCTBYIOIIMMHU HOMEPAMHU.
. ALY E Wi

1. [b]
2.[c]
3.1yl
4.[r]
5. [K]

BbiGpanHblii oTBeT: [lepen Bamu - n300pakeHNsI IEPETHET0 KOHIIA TeJla Pa3INYHbIX )KUBOTHBIX (COOTHOIIECHUS pa3MEpOB
JKIBOTHBIE. 3alMIINTE PycCKHUe Ha3BaHMe 3THX KIACCOB B OTBEJCHHBIC OIS PSIIOM C COOTBETCTBYIO!



MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTox OlIeHKH

Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona

Coenaodenue wabnona

MeTo/ OLIEHKH

Cosnadenue wabnona
Cosnadenue wabnona

Cosnadenue wabnona

MeTo/ OLIeHKH

Coenaodenue wabnona
Cosnaodenue wabnona

Coenaodenue wabnona

BOIIPOC 9: 3CCE

1. & MJIEKOTTUTAIOLIIHE
2. 2 nacexompie

3. & kocrubie PBIOBI
4. '2 muoromnosxku

5 @ naykoo0pa3Hble

IIpaBuibHbIE OTBETHI AJs1: b

MekonuTaronme

npaBHﬂbIlLlC OTBETHI 1JisA: C

[Hu]acexompre()?()?2()?()?()?()?()?()?()?()?()?()?
(Murecrrrorne( )?()?()?()2()?()2()?()2()?()?()?()?
[[rlexcanonei()?()?2()?()?()?()?2()?()?()?()?()?()?

ﬂpammmlhle OTBETHI IJIsI: Y

[KxJocrrbie pribei( )?()2()?()?()?()?()?()?()?()?()?()?
[KxJocrreie()?()2()?()2()?()2()?()2()?()?()?()?
[ln]ysenepere peroer( )?()?()?()7()?()2()?()2()?()2()?()?
Uln]ygenepere( )?()?()?()?()?()?()?()?()?()?()?()?
[ln]ysenépere perGer( )?()?()?()2()?()2()?()2()?()2()?()?
Uln]ygenépere( )?()?()?()?()?()?()?()?()?()?()?()?

np‘dBl/lJlblll)lC OTBETHI 1JIfA: I

[Mm]uororoxkn( )?()?()?()?()?()?()?()?()?()?()?()?
[(XxJunonomei( )?()?()?()?()?()?()?()?()?()?()?()?
[[rlyboworne()?()2()?()?()?()?()?()?()?()?()?()?

IIpaBuibHbIe 0TBETHI AJsi: k

[Pplaxoobpasuere( )?()?()?()?()?()?()?()?2()2()2()2()?
[BB]sIcme paxooopasubie( )?()?()?()?()?()?()?()?()?()?()?()?
[Mm]anaxocrpaxu( )?()?()2()?()?()?()?()2()?()?()?()?

4
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Ilepen Bamu TekeT, cogep:kammii nsTh 0MOJIOrHYECKUX OIIUOOK. BHUMAaTe1bHO MPOYTHTE €ro,
HaliAuTe OIINOKH M 00BSAICHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeJCHHOE TOJIe.
Buumanue! Hcnpaenenue ¢hpazol ucknouumenvno ompuyanuem (Modxcem — He MoOdicem, umeem — He
umeem u m.n.) He zacuumsiéaemcs. Heooxooumo chopmynuposams ymeepoumenvnoe npeoinoxceHue.

Bronormyaeckast 3BOIIONHUS — MPOIIECC, KOTOPEI COMPOBOXKIAETCS N3MEHEHNEM TeHO(OH I IOy IS,
¢dopmupoBaHueM ajanTaluid, oOpa3oBaHMEM U BBIMUPAaHHEM KaK BHUAOB, TaK M JPYTdX TaKCOHOB,
peoOpa3oBaHUEeM JKOCHUCTeM W Omocdepbl B meiaoM. K dnciay ABIKYIIUX CHJ JBOJIOIHH, COTJIACHO
CUHTETUYECKOW TEOPHH, OTHOCSTCA TaKWe MEXaHWU3MBI, KaK MYTAIlMOHHBIN MPOIECC, TIOTOK T'e€HOB, Apeid
TCHOB, BUA000pa3oBaHHME M ecTecTBeHHBIH oTOop. I[lpuyeM enuwHCTBEHHas cuia, CHOCOOHAs H3MEHSTh
4acTOTy ajuiesied M TeHOTHUIIOB B MPHUPOAHBIX MOMYJSIUAX — €CTECTBEHHBIH OTOOpP, YTO M OTpa)kaeT ero
0CO0YIO PO KaK BeAYIIEro IBOIIOIMOHHOTO (pakTopa. HeoOxoammoe ycimoBue 1iisl IEHCTBHUS €CTECTBEHHOTO
0oTOOpa — HAMYWE HACIIEJCTBEHHON M3MEHYMBOCTH. MyTaluu, KOTOPBIE CIy>KaT MaTepUaIoM sl JeHCTBUS
JIPYTHUX CHUJI 3BOJIIOIMH, BO3HUKAIOT TOJNBKO B pe3yibTaTe U3MEHEHMH OKpy:karomeil cpensl. He cekper, uto
O0COOCHHOCTH CpE/Ibl U3MEHSIOTCSI BO BPEMEHH W B IPOCTPAHCTBE, & OPTaHU3MbI IPUCTIOCA0INBAIOTCS K 3TUM
n3MeHeHusM. [Ipu 3TOM MyTallMOHHBIN MPOLIECC — €AMHCTBEHHBINA (haKTOp, MPUBOISAIINNA K ITOSBICHUIO B
JaHHOM MOMNYJSAIMM HOBBIX ajyielneld WM TeHOB. B pe3ynbrare HOCUTENM TMOJIE3HBIX HACIEACTBEHHBIX
CBOWCTB MMEIOT OO0JIbIIIE MIAHCOB BEDKUTH U OCTaBUTh IOTOMCTBO. B X0/ pa3MHOXEHHUSI OHU TIepelaloT CBOU
MIPU3HAKU 0COOSM CIISAYIONUX MOKOJICHHH, ¥ 3TO MOXKET MPUBECTH K 3aKPETUICHHUIO MPU3HAKA.

Ha npotsbkeHnu m05roro BpeMeHH Hayke ObLT M3BECTEH JIMIIb OJAMH CHOCO0 Tepenavyn MeHEeTHYeCKON
WHPOPMALIUM MEXIYy OCOOSIMH — OT pOIUTeNeid K JaeTsM. Temepb [0Ka3aHO CYIIECTBOBAaHHE €IIE M
TOPU30HTAIHHOTO TIEPEHOCA, KOTOPHIH OCYIIECTBISETCS B TOM UYHCIE W MEXIY MPEICTABUTEISIMU OJHOTO

A noxonenys. ATeHTaMHu Tiepefadll HACIEICTBEHHON WH(OpMAIMUd B ATOM CIydae MOTYT OBITH BHUPYCHI H
IUTa3MUZBI, @ Pe3yIbTaTOM IMepeJadd - HacleJOBaHWE ONaronpuoOpEeTCHHBIX MPU3HAKOB, TOSBUBIINXCS B
pesynbraTte MOMUGUKAIMOHHOW W3MEHYMBOCTH. TakoW BapHaHT TIepenaddl HAcleACTBEHHBIX CBOICTB
WCTIONB3YeTCA B IPUPO/IE TIPH Tepeaade TeHOB KaKk MEXy MPOKAPHOTaMHU, TaK M MEXIy 3YKapHOTHICCKUMU
OpraHU3MaMM MJIM OT IIPOKAPUOT - K dyKapuoTaM. HeyIMBUTEIbHO, YTO FOPU30HTAIbHBIA [IEPEHOC LIUPOKO
BHEJPSAETCS YE€JIOBEKOM B MPAKTUKY CEJIEKLMH, B TOM 4yHciie pu co3nanun ['MO.

Hannerit 1) K ducity JBIKYIIMX CHI 9BOJIIOLMHM, COTIIACHO CUHTETHYECKON TEOPHH, OTHOCSTCS TaKHe

OTBET: MEXaHU3MBbI, KaK HACIJIe/ICTBEHHOCTh M H3MEHUYUBOCTh, Apeii] reHoB, 601b0a 3a CylIiecTBOBaHHE,
€CTECTBEHHBIN 0TOOp
2) V3MeHsTh 4acToTy ajuieneil ¥ TeHOTHUIIOB OCOOSH eCTeCTBEHHBII 0TOOD, apeii reHoB
3) Myrauuu BO3HUKAIOT TOJT ICHCTBUEM BHEIIHUX (DAaKTOPOBI (MyTOTE€HOB), B PE3yJIbTaTe
CITy4ailHBIX COOBITHH (OIIMOKY MPH peruUIeKalnn),
4) ropu30HATIBHBIN EPEHOC TEHOB - MEPEHOC T€HOB MEX/Iy HEPOJICTBEHHBIMH OpraHH3MaMH,
KOTOPBII OCYIIECTBISIETCS C MOMOIIBIO BUPYCOB/TpaHchopMannu y OakTepuii
5) AreHnTamu nepegayy HacJIeICTBEHHONW HH(POPMAIIMU B 3TOM CIIy4ae MOTYT ObITh BUPYCHI U
IUTa3MUbI, @ Pe3yJbTaTOM Iepeiadn - HacjeloBaHue 0JIaronpruoOpETEeHHBIX IPU3HAKOB,
MOSIBUBLINXCS B PE3YJIBTATE T€HETUIECKON N3MEHUYNBOCTH.

Bepnblii [OtcyrcTByer]

OTBET

4
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BOIIPOC 10: 3ANPOC MHOT'OKPATHOI'O BBOJA MPONYIMEHHOTIO TEKCTA

B oannom 3ad0anuu 6am HeobXo0uMo nNpoaHaIU3UpPoO8amv pazmMeHm meKcma, NOCEAUEHHbIU
Memoouxe ucciedo8aHutl, U Ha OCHOBAHUU CEOUX 3HAHUU U UHDOpMayuu U3 mexcma 6blNOJIHUNMDb
3a0anus.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimiee Bpems IIMPOKO MPHUMEHSIETCS B
jOunonormn um meauuuue. Knaccuueckas IILIP mo3BossieT moiay4uTh OOJBIIOE KOJMYECTBO KOIUM
uHTepecyomen Hac mociuenoBarenbHocTH JIHK. CrnemumdbuyHocTs naHHON peakmuu 0O0eCTieurBarOT
HEeOOoJIbIINE MOCTeI0BATENbHOCTH HYKJIEOTHAOB - MpaiiMepbl. Mx moalupaioT Kk 000MM KOHIIAM
ammnuuupyemoro yyactka JIHK takum oGpa3om, 4ToObl MOCIEI0BaTENbHOCTh TaK HAa3bIBAEMOIO
IpSMOTO IpaiiMepa COOTBETCTBOBAJA MOCIEIOBATEIBLHOCTH HA 5°-KOHIIE IIeNH, TOT/Aa Kak OOpaTHBIN



nmpaiiMep 0OpaTHO KOMIUJIEMEHTAapeH IOCHIEeIOBAaTEILHOCTH Ha ee 3’-koHre. Hampumep, ecnu
uHTepecyromuii Hac ydactok JIHK 3akanumBaercst mocnemoBatenbHocthio 5 -AAGCTA-3°, To
oOpaTHBIN mpaiiMep OymeT WMeTh mocienoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxoammyro mocienoBarenbHocTh JIHK cmecs gms IIIP peakumm HarpeBaroT 10
OMpEJICTICHHON TeMIepaTyphl - TEMIEPATYPbl OTKHUTa MpaiiMepoB. DTa TeMIeparypa pacCUUTHIBACTCS
nyreM npuOaBlieHHWs K TeMIepaType IUIaBlieHUs (TeMieparypa, OpH KOTOPOH IMPOUCXOTUT
pa3peAMHEHUE JBYXIENOYEUHOH Monekyasl npaiimepa) 4°C  rpagycoB. JHK-nommumepasa,
OCYILIECTBISIONIAs PeIIMKalNI0 HHTepecyomero Hac yyactka JIHK, ucnone3yer npaiiMep B KauecTBe
3aTpaBKHM JUIA Hayala CHHTe3a. B pe3ynbpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocty JIHK.

Jis Toro, 4To0bh! pa3nuuuTh nocieaoBarenbHocTd JJHK, MOKHO UCTIONB30BaTh PECTPUKTA3HI —
(bepMeHTBI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeiesieHHbIE MOCIeI0BaTEIbHOCTH HYKICOTH OB
B JIHK (Tak Ha3piBaeMble caiiTel pectpukiun). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukiu HeceT mocienoBarenbHocTh 5 -GCATC|G-3", npu peakidu ¢ IOCIEI0BATEIbHOCTHIO
JTHK Oymer paspe3arh ee Ha [Ba (parMeHTa, COACpKallhe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3' u5-G-3.

1. B mnpenioxeHHOW MOCIEAOBATEIbHOCTH HYKICOTHIOB 3aKOJUPOBAaH NenTua uinHoM 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOXxomumMo mono0Oparh mpaiMepbl Ui amIuTd(QUKaAIAH
HYKJICOTHJHON IMOCIIEIOBATEIbHOCTH, KOJUPYIOIIEH MaHHBI MNEenTHA, HadyhHas CO CTapT-KOJOHA
(ATG), u coaepxamieit cron-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JOKHBI OBITH
crnenuguIHbl 1 00J1a1aTh TPUMEPHO OJIMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmepatypa IuiaBieHusl paccuuThiBactcs o ¢popmyne: 2(A+T) + 4(G+C), rue OykBbI - 3TO
KOJMYECTBO HYKJICOTHAOB KaXAoro Tuma. Pasmep kaxaoro mpaiimMepa JOKEH COCTaBIATh 15
HYKJICOTHJIOB. 3alUIIUTE B OTBEJACHHOE I0JI€ MOJYyYCHHBIEC MpaiiMepsl B HAMpaBlieHUH OT 5'- K 3°-
KOHIy B BH/€ I0CJIeI0BATEeJbHOCTH 3arJIaBHbIX JIATHHCKUX OyKB 0e3 mpo0esioB (B TOM 4mHcjIe
KOHIIEBBIX) U YKOKUTE TEMIIEPATYPY MX TUIABJICHUS.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3’

OrtBer:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa nuasieHus npamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. Tlomydennslii B mpenbinymied dactu 3amanus [P mpomykT BcTpamBaeTcst B IUTa3MUIY IS
CHUHTE3MpOBaHUs Oenka B OakTepusix. Bam naHbl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (3HIOHYKJIEa3bl pecTpukiuu) crneunduuno paspesaror JJHK. B orsere
yKa@KUTe pa3Mep (parMeHTOB, KOTOpbIE TMOJy4yaTrcs B pe3yiabTaTe peaklUu PEeCTPUKIHH,
MPOU3BEACHHOW JTHMH PECTPUKTa3aMH Il IIa3MHUIBI, COZAEp)Kalled BCTaBKY B IPaBHILHOU
OpPHEHTAIUH LIEIH.

Alul5" - AG|CT -3

EcoRI5 - GJ/AATCC - 3
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OTBeT 3anuIIUTe B OTBEJEHHOE M0Jie B BH/E MOC/IeI0BATEIbHOCTH YHCEJ, PACIOJIOKEHHBIX 0
BO3PACTAHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPOoOeIaMHu.

Otger: [mM]

Br10paHHbI
OTBET:

B oannom 3a0anuu gam HeoOX0OUMO NPOAHATUUPOBAMb (DpASMEHm MEeKCMA, NOCEAUJCHHBIL
ungopmayuu u3s mekcma
Meton nonumepasHoi nenHoi peakuuu (IILIP) B Hacrosiiee Bpemsi WIMPOKO NPUMEHSETCS
MOJYYUTh OOJBIIOE KOJMYECTBO KOMUU HHTepecyromei Hac mocnepoBareinbHoctu JIHK. Crel
MOCJIEZI0BATEIbHOCTY HYKJIEOTUAOB - mpaiMepbl. MxXx mnoalOuparoT kK 00OMM KOHILIAM amIls
MOCIIEA0BATEIHHOCTh TaK Ha3bIBAEMOTO MPSIMOTO MpaiiMepa COOTBETCTBOBAIA MOCIIEI0OBATEILHOCT]
KOMIUIEMEHTapEeH IOCJIE0BaTEIbHOCTH Ha ee 3’-koHue. Hampumep, ecin uHTEpecyroumuil Hac
AAGCTA-3", To oOparHblii mnpaiimep Oyger wHMeTh mMmociaenoBaTeabHoCTh: 5 -TAGCTT
nocinenoBarenbHocTh JIHK cmecs mna TILP peakuuun HarpeBarOT A0 ONpPENENECHHON TeMIiepaTy
paccuMThIBaeTCA IMyTeM TNPHUOABICHUS K TeMIIepaType IJIaBICHUs (TeMIeparypa, MpH KOTOPO¥
npaiimepa) 4°C rpanycos. JJHK-monumepasa, ocymiecTBistomas peruivKaio HHTEPECYIOIIETo Ha
JUIsl Hayalla CUHTe3a. B pe3ynbrare JaHHON peakiMy MoJydaeTcss KOnusi He00X0AMMOM MoCe10BaT
s Toro, yToOBl paznuuuTh nocienoBateabHocTH JIHK, MOXHO MCHONB30BaTh PECTpPUK
orpeziesieHHbIe MocieioBaTeabHOCTH HyKineoTHn0B B JIHK (Tak Ha3zpiBaeMble CaliThl pECTPUKLINN).
HeceT nocienoBarenbHocTh 5 -GCATC|G-3', mpu peakiuu ¢ nocnenoBarensHocteio JTHK Oyme
nocnenoBarensHocT 5 -GCATC-3' u5- G -3.

1. B mpemioKeHHOW IOCIIeA0BAaTEIFHOCTH HYKJICOTHIOB 3aKOAMPOBAaH IMeNnTHI uHOW 19 a
npaiiMepsl A1 aMIUTM(UKAUN HYKJICOTHIHOM MOC/Ie0BaTeIbHOCTH, KOAUPYIOIIEH TaHHBIN MenT
konoH (TGA, TAG, TAA). [TomHuTe, 4TO TpaiiMephl JOKHBI OBITH CIICIIM(UYHBI U 00JIa1aTh IPU
oonee 2-4 °C). Temnepatypa miaBieHus paccunteiBaercs o gopmyne: 2(A+T) + 4(G+C), rae Oy
Ka)JI0ro IpaiiMepa JI0JKEH COCTABIIATh 15 HYKIEOTHAOB. 3allUIINTE B OTBEJCHHOE IOJIE MOJIyYe]
NOCJICI0BATEILHOCTH 3arJIaBHBIX JJATHHCKUX OYKB 0e3 n1po0esioB (B TOM 4K C/I¢ KOHIEBBIX) U |

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3°

OrBer:

[Tpsamoii mpaiimep: “# ATGCAGGTTTATCAT

Ooparnsrnii mpaiimep: “# CTATCGAGTTATGAA

Temneparypa niaBaeHus npsamoro mpaiimepa: & 40°C

Temneparypa niuasiaeHus odpatHoro mpaiimepa: “ 40°C

2. Tlomyuennslii B mpensiaymieid uyactu 3amanust [ILP mpoaykt BcTpauBaeTcst B IJIa3MHY
MIOCJIEIOBATENBHOCTH (CAMTHI PECTPUKIINH), IO KOTOPHIM JIBE PECTPHUKTA3bl (PHIOHYKIICA3bl PECT]
pasmep (parMeHTOB, KOTOPBIE MOJyYaTcs B Pe3yJIbTaTe peaKkiui PeCTPUKIIINH, TPOU3BEICHHOM 3Tl
NPaBUJIHHON OPHEHTAIINH IICTIH.
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OTBeT 3anuuIuTe B OTBCACHHOE I10JI€ B BHAC IIOCJICAOBATCJIBbHOCTH YMCECJ, PAaCIOJO0KE]

npodenamu.
Otser: & 661 1250 1894
MeTtoxa [IpaBU/IbHBIE OTBETHI JJIfA: X

OLICHKU

Cooeporcum ATGCAGGTTTATCAT

MeTton IIpaBujibHbIE OTBETHI AJIs1: Y
OLICHKHU

Coodeporcum CTATCGAGTTATGAA

MeTtoxa [IpaBU/IbHBIE OTBETHI JJISA: Z
OIIEHKH

Tounoe 40

coomeemcmeue

MeTtoxa IIpaBuibHbIe 0TBETHI 1Js: K
OIIEHKH

Tounoe 40

coomeemcmeue

MeTtoxa IIpaBu/bHbIE OTBETHI AJ11: M
OIIEHKH

Tounoe 644 666 1250

coomeemcmeue

4
u3 5 6ajli10B

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum o0pa3oM M0KHO pa3ieiuTh NMOJyYeHHbIe B IpeabiayineM 3aganun pparmentsl JHK?
KpaTko onummuTe 0CHOBHOM NPHUHIUI JAHHOH METOAMKH.

Jaunbii  MOXHO HCIIONB30BATH T'ellb AIIEKTpodopes, Mpu KoTopoM mnonydeHHyro JJHK HaHOCAT Ha ITaCTHHKY C rejieM
OTBET: 1 PAIIEINSoT C TOMOIIBIO AEHCTBHS AIEKTPHUEKCOr0 TOKAa B COOTBECTBHH C Maccoi MoJieKy. CKOpOCTh
MIPOXOXKICHNS MOJIEKYI IO TeJTI0 3aBHUCHT OT 3apsAa MOJIEKYJI B OT UX Macchl. [lo okoHuaHnn
i aneKkTpodopesa, MbI IMOTYINM TUTACTHHKY C T'eJieM, Ha KOTOPOM HaxXOJSATCS Pa3HbIe MOJIOCKHU, COIepIKaIIne
ﬂ mounekynsl JIHK. B kax ol mojocke HaX0QuTCsl MOJIEKYJia onpeaeneHHoro pazmepa. Oanaxo mosocku JJHK
OecIBETHBIC, TOATOMY ISl BU3yAIH3aIUN OHH ITO/IBEPral0OTCs OKPacKe ¢ TOMOIIBIO CIIEI[HATIbHBIX
KpacUTEJEH.

Bepubiit  [OtcyrcTByeT]
OTBET



5
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BOIIPOC 12: 3ANPOC MHOTOKPATHOTITO BBOJA MMPONYIMEHHOI'O TEKCTA

Brumamenvno npouumatime npeonodicennvie pazmenmsl meKcma u paccmompume pucynKu, 3amem nepexooume K
8bINOJIHEHUIO 3A0AHUI.
®parmenr 1.
BonbmMHCTBO Ha3eMHBIX PaCTEHUH BCTYIAOT B CHMOMOTHYECKHE OTHOIIECHHS ¢ TprOamMu, 00pas3ysi MUKOPH3Y. DTH TPHOBI
UTPAIOT KITFOUEBYIO POJIb B PETYJISIMN JOCTYITHOCTH MUTATEIBHbBIX BELIECTB 1 HHTCHCHBHOCTH YIIIEBOJHOTO METaboIn3Ma,
Y4acTBYIOT B ITOBBIIICHNH aAAaNTAMOHHBIX BO3MOXKHOCTEH pacTeHHH. OHM OKa3bIBAOT BIMSIHUE Ha CTPYKTYpPY IOYBHI,
6unopazHoobOpasue GUTONEHO30B M (PYHKIIMOHIPOBAHUE SKOCHCTEM B I1e1oM. COTIACHO COBPEMEHHBIM MPEICTaBICHUAM
BBIJICIISIOT CJIETYIONINE OCHOBHBIE THITBI MUKOPH3: SHIOTPOQHBIN, SKTOTPO(HBINA M SKTOIHAOTPO(HBIH, COUSTAIOIINIT B
ce0e 4epThl JBYX HEPBBIX THUIIOB.
DKTOMHUKOpH3a BO3HUKAET, KOTAa TU(BI rpuda OIuIeTaloT KOPEeHb IUNIOTHOM CEThI0, 00pa3ys 4exoJl, MK MUKOPHU3HBIE
TpyOKH (pucyHok 1). ['udbl rpnda npoOHUKAOT CKBO3b PU30ACPMY KOPHS U PACHPOCTPAHSIOTCS 110 MEKKICTHUKAM, HE
NPOHUKAas B KJIeTKH. J{J1st KopHel, 00pa3yronix TaKylo MUKOPHU3Y, XapaKTEpPHO OTCYTCTBUE KOPHEBBIX BOJIOCKOB U
PEIyKIHsI KOPHEBOTO YEXJIMKA BIUIOTH JI0 OJJHOTO-ABYX CIOEB KJIETOK. DKTOMHKOPH3Y 00pa3yroT IPEBECHBIEC PACTECHHUS,
cocTapistronire npuMepHo 10% cCOBpeMEHHBIX CEMEHHBIX pacTeHui. [ pnbHON mapTHEP OTHOCUTCS K 0a3uIUaIbHBIM,
CyMYaThIM WJIN 3UTOTHYECKNM rpudam. B HacTosmee Bpemst onmcano okono 8000 BHIOB SKTOMUKOPH3HBIX IPHOOB, HO
obmee nx gncio MoxeT gocturath 20-50 Teicsd. HekoTophie 3 3THX rpr0OB, TaKKe Kak HOAOCHHOBUK MM MACIICHOK,
(hopMHupPYIOT CHMONO3 TOJIBKO C OZJHUM POIOM AepeBbeB. Jpyrue, kak, HalpuMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OJJHO IEPEBO MOKET MMETh 110 15 1 Gonee rpuOHBIX MapTHEPOB. B skTOMuKopu3HOM
cuMOmo3e 00a mapTHEPA MOJTyyaroT B3aUMHYIO BBITOly: pacTeHHe 00ecreYBaeT MUKOOMOHTA OpPraHMYECKUMHU

| COCIMHEHUSIMH, a TpUO, B CBOIO OUepeib, CHaOkaeT pUTOOMOHTA MPEUMYILECTBEHHO COCAMHECHUSIMH a30Ta, B TOM YHUCIIe
MOYEBHHOI — CBOMM TJIaBHBIM MPOJYKTOM 00MeHa, a Takke Gocdopom, Kanuem, KalbIlueM U MUKpodJieMeHTamu. Kpome
TOTO, Pa3BETBIEHHBIH MULIENNIT rprba MOCTABISIET PACTEHUIO BOAY, (YHKIIMOHAIBHO 3aMEHss1 KOPHEBBIE BOJIOCKH.
DHIoOMUKOpHU3a (PUCYHOK 1) XapaKTepu3yeTcs TeM, 4To ru(bl MUKOOMOHTA MPOHUKAIOT B KIIETKH KOPHI KopHs. Ha
MOBEPXHOCTH KOPHSI OHA BBIpakeHa cJ1a00, M1 OCHOBHASI YaCTh MUILIENIUS IpUOa HAXOIUTCSl BHYTPH KOpHA. B KiieTkax KopHs
MOTYT 00pa30BBIBATHCS CKOIUICHHS U rpruda B BUAE KIYOOUKOB U B BHJE ITy3BIPHKOB (Be3ukyn). ['n¢sr MoryT
Pa3BETBIATHCS BHYTPH KIETKH — 3TH 00pa30BaHMs Ha3bIBalOTCA apOycKynamu. K sHIoMuKopuse oTHOCSTCS
apOyCKYISApHBIN (Be3UKYJIISIPHO-apOyCKyIISIPHBII), SpPUKOUIHBIA M OPXUIHBIH THUIL. [[Ba MOCIeAHNX XapaKTepHbI TOJIBKO IS
npeacTaBuTeNel cemeiictBa BepeckoBbie 1 OpxuaHble, cCOOTBETCTBEHHO. Hanbosee pacipocTpaHeHHON pa3HOBUIHOCTHIO
SHIOMHKOPH3HI SBIIETCS apOycKyIsipHas Mukopusa (AM). AM ¢opmupyercs G0IBIIHHCTBOM BBICIINX pacTeHui (75-
90%) c rpubamu otnena Glomeromycota (~150 Bunos). He o0pasyror Mukopusy npeacraBurenn KpectonBeTHsx,
Mapebix, AMapaHTOBbIX U OcokoBbIX. Kak v B ciiydae ¢ 9KTOMUKOPH30ii, MUKOPU30BAaHHOE pacTeHHE CHa0XaeT rpud
OPraHHKOi, a PHJOMHKOPU3HBIE TPUOBI 00ECIIEYMBAIOT CBOETO X03sIMHA B TIEPBYIO ouepeib Gochopom, a TakiKe KalueMm,
MEJIbIO U KallbIIHEM.
DKTOIHIOMUKOPH3a BO MHOTOM CXOZHA C 3KTOMUKOPH30ii: 00pa3zyercst MaHTHsl U3 rud rpuda, 0THAKO MUKOOHOHT
MPOHUKAET BHYTPb KJIETOK JMHUAEPMHUCA U KOPbI KOPHS. DTOT THIT MUKOPH3bI 00pa3yeTcsi HEKOTOPbIMU PaCTEHUSMH
cemeiicTBa BepeckoBble. ApOyTONIHBINA THI SKTOIHIOMHUKOPH3BI XapaKTePEeH AJIsl 3eMITHUYHOTO JIepeBa, TOJIOKHSIHKH,
TPYIIAHKH U JIP., @ MOHOTPOIIOUTHBIH - JUIA TOABENbHUKA. MHOTHE N3 3TUX PAaCTCHUH SBISIOTCS MUKOTPO(QHBIMH (T.H.
«carpouTEI»).



3KTOMMKOPH3a 3HAOMMKOPU3A

N —)

Vsl

N -| annpeccopui
S;'/,f‘ o J

ml XY

MaHTURA .
apbyckyna| ..~ \

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

®parmenr 2.

BoboBrIe pacTeHns CTIOCOOHEI K POPMUPOBAHUIO HECKOIBKUX MYTYalTUCTUISCKUX SHAOCHMON030B (pUCYHOK 2). OmuH n3
HUX IpeACTaBIsIeT co00i cnMOnoTHYecKoe B3aumoeicTeue ¢ AM-rpubamu. Hammune AM yiydimaeT MUHEpaIbHOE
MMUTaHUE PACTEHUS, MPexKe Bcero GocdaTHoe, TOBIIIAET YCTOWIHBOCTD PACTCHUN K (PUTOMATOTEHAM H A0HOTHYECKIM
ctpeccam. AM cuMOmn03 compoBokaaeTcss POPMHPOBaHUEM OCOOBIX CTPYKTYP, Ha3bIBAEMBIX apOycKynamu. B HUX
MIPOUCXOIUT B3aNMHBIN OOMEH IPOIyKTaMHu (poTocHHTe3a U pochaTamu. BaxkHBIMU 3KOIOTHIECKUMU (PYHKIUSME TPUOOB
AM siBiistoTCs 0OECIIeUeHUE B3aMMOICHCTBHS PACTCHHI PAa3IMYHBIX BHIOB B (DUTOIICHO3aX MTOCPESICTBOM SIUHOMN CeTH rud)
U ydactue B (JOPMUPOBAHUH CTPYKTYPBI OYBBI.

OcobeHHOCTRI0 6000BO-pH300HanbHOr0 cumouo3a (BPC) sBisieTcst BrICOKast CCU(DUIHOCTD, TPOSIBIISIOIIASACS B TOM, YTO
OIIpe/ieTICHHbIE BU/IbI/IITaAMMBbI KIIyOSHBKOBBIX OakTepHil 00pa3yroT COBMECTHMBIE TTaphl JIMIIb C ONPEIeSICHHBIMH
rpynnamu 6060BbIX. [Ipr 3TOM Ha KOPHSAX pacTeHUH Pa3BUBAIOTCS CIEIHATH3UPOBAHHbBIE CTPYKTYPBI — KIyOEHBKH,
KOTOpBIE SIBJSIFOTCS] BUZIOM3MEHEHUSIMU OOKOBBIX KOpHer. OHu (OopMUPYIOTCS B pe3ylibTate (JOpMHUPOBaHHUS 0CO00i
KITyOCHBKOBOI MepucTeMbl. bakTepun ocestoTest BHYTPH KIETOK KiITyOeHbKa U TpaHCPOPMHPYIOTCS B OakTepousl. B
KITyOSHBKaX CO3Jaf0TCS ONITUMAIIBHBIC YCIOBHS TS (PUKCAIIMH aTMOC(EpPHOTo a30Ta OAaKTEPOHTHBIM (PepMEHTOM
HUTPOTEHA30H. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIOPOIa, M PACTCHHE CO3AaET MUKPOAIPOOHYIO Cpely BHYTPH
KITyOeHBKa, OKpYyKasi ero CyOepHHI3UPOBAHHON YHIOJICPMON U aKKyMYIUPYS JETTeMOTIO0HH B KileTkaX. IMeHHO Hanndne
nerreMorioouHa mpuaaéT 3((eKTUBHBIM KITyOeHbKaM HHTCHCUBHBIN po30BEIi 1BeT. braromapst oopasosanuio bPC
0000BbBIE pacTeHUsI MOTYT PACTH Ha CyOCTpaTax, He COAepIKallX CBsA3aHHOro azora. OcyiiecTBieHue mnpoiecca GUKcanuu
a30Ta ompeenaeT 3HauYuTeIbHYyI0 posib BPC B kpyroBopore a3orta B IpUPO/ie U MOBBIICHUHN TUIOIOPOIHS MTOYB.
VHTEeHCHBHOCTD ()OPMUPOBAHUSI CUMOHO30B 3aBHCUT OT 00ECHICUSHHMsI SJIeMEHTaMH [IOYBEHHOT'0 UTaHUsI PACTEHUH —
¢dbochopom u azoTom.
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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 wemvlpex npeoiodcenvlx. 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 pactenus cemeiictBa BepeckoBble 00pa3yIoT 3pUKOUAHYIO0 MUKOPH3Y
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 mMpaBHIIBHBIE YTBEPIKICHHS.

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

Pactenus cemeiictBa boOOBBIE 00pa3yIOT SHIOMUKOPU3Y

I'a3000pa3HebIif a30T MpeBpaacTCs B KITyOSHbKE B aMUHOKHCIIOTHI

3a co3panue MUKPOa’pOOHOI Cpeibl B KIyOCHBKE OTBEUYAET TOJIBKO JISTTEMOTIOONH
Ortser: [Y]
3. OcHOBBIBasich Ha MH(GOPMAIUH U3 TEKCTOBLIX (parvMeHToOB U PUCYHKOB, BbIOEpHTE BCe NPAaBUIbHbIE
yYTBep:KIeHUsl.

Ecnu BepamuBaTh 6000BbIE pacTeHHs Ha JOCTATOYHOM oOecredeHun a30ToM 1 dpocdopom, 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

TpaHcriopra MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHMOHTA B PaCTCHHUE

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

J1nst BceX 3KTOMUKOPH3HBIX I'PUOOB XapaKTepeH MIMPOKUH CIIEKTP pacTeHUH-X0351€B

Bce «canpoduTHbIe» pacTeHHS SBISIOTCS 00JUTaTHEIMI MHKOPHU3000pa30BaTEIsIMU

Pactenns HE cniocoOHBI ycBauBaTh OpraHUYeCcKrit a30T

Pa3paboTtka npenapaToB Ha 0CHOBE MUKOPHU3HBIX TPUOOB MO3BOJUT YBEITUYHUTh YPOKAHHOCTH
KYJbTYPHBIX PACTEHUM
Ortser: [n]

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



BJIMSIHME HA CTPYKTYpY IOYBBI, OMOopa3sHooOpas3ue GUTOLEHO30B U () YHKIMOHUPOBAHHE SKOCHCTEM B |
CJIe/lyIOLIE OCHOBHBIE THITI MUKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETAIO
OKTOMHKOpPH3a BO3HHKAET, KOria Tudbl rpruda OmIeTaloT KOpeHb INIOTHOH CEeThi0, 00pa3ys 4exoJl, Uil
PpHU30AEpMY KOPHSI M pactpOCTPaHsIOTCS 110 MEKKIETHUKAM, HE IPOHUKast B KiIeTKH. J[i1s1 kopHeH, o0
BOJIOCKOB M PEIYKIMSI KOPHEBOTO YEXJIMKA BILUIOTH JIO OHOTO-BYX CJIOEB KIETOK. DKTOMHKOPHU3Y 00
COBPEMCHHBIX CEMEHHBIX pacTeHui. I puOHON mapTHEP OTHOCHTCS K Oa3UANAIBHBIM, 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, MyXOMOp, MUKOPH3YIOT OOJIBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpH3HOM CHMOHO3€ 00a MapTHEPA NOIYIaOT B
OpTraHUYECKUMH COCTUHEHUSIMH, a TPHO, B CBOIO OYepe/Ib, CHab)aeT (GUTOOMOHTA MIPEUMYIICCTBEHHO
MIPOAYKTOM OOMeHa, a Takxke (hochopom, KaiareM, KabIleM U MAKpodneMeHTaMu. Kpome Toro, pa3s
(YHKIIMOHAIBHO 3aMEHSS1 KOPHEBBIE BOJIOCKH.

OHoMuKopH3a (PUCYHOK 1) XapaKkTepu3yeTcsi TeM, 4TO TU( Bl MUKOOHOHTA IPOHHUKAIOT B KJIETKH KOP
YacTh MULIENHUS TPU0a HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHsS MOT'YT 00pa30BbIBATHCS CKOIUICHH
MOTYT Pa3BETBISIThCS BHYTPH KJIETKH — 3TH 00pa3oBaHus Ha3bIBAIOTCs apOyckynamu. K aHIoMHUKOD!
SPUKOUIHBIA M OPXHUIHBIHA THIL. [IBa MOCIIEHUX XapaKTEePHBI TOJIBKO IS TPEICTaBUTENIeH ceMeliCTBa
pactpocTpaHeHHOH Pa3sHOBUAHOCTHIO SHIOMHKOPHU3EI ABISIETCA apOyCKyIsipHas Mukopm3a (AM). AM
rpubamu otaena Glomeromycota (~150 BumoB). He o6pasyror Mukopu3sy mpencraBurenu Kpecrorse
9KTOMHUKOPH30H, MUKOPH30BAaHHOE PAaCTCHNE CHA0XKAeT TpHO OPraHUKOM, a SHIOMHUKOPHU3HBIE TPUOBT
KaJIHeM, MEJIbIO U KalIbIIHEM.

OKTO’HIOMHKOPH3a BO MHOTOM CXOJIHa C SKTOMHUKOPH30i: 00pa3yeTcs MaHTHA U3 rud rpuda, oJHAKC
OTOT THII MEKOPHU3BI 00pa3yeTcss HEKOTOPBIMH PACTEHUSIMU ceMelicTBa BepeckoBbre. ApOyTOMIHBIH 1
TOJIOKHAHKHU, TPYHIaHKU U JIp., a MOHOTpOHOH}IHI:-IfI - JJId IIOABCIIbHUKA. MHorue u3 3TUxX paCTeHI/IfI Al

IKTOMMKOPH3a 3HOAOMMKOPU3a

—

annpeccop_uﬁ

MaHTHUA .

PucyHok 1. 9kT0- (cnesa) M sHAOMMKOpPM3a (cnpaBa). MoscHeHMA B TEKCTe

®dparmenr 2.

BoboBble pacTeHus ClIOcOOHBI K (POPMHUPOBAHNIO HECKOIBKHX MYTYAIMCTHIECKIX SHI0CUMON030B (P
B3auMoeiicteue ¢ AM-rpubamu. Hanmmune AM yiydiaeT MUHEpalbHOE IIUTAaHUE PACTCHHS, TIPEK/IC
¢duronaToreHaMm u aOMOTHYECKUM cTpeccaM. AM cuMO103 conpoBoxaercst GOpMUPOBaHUEM OCOOBI
oOMeH npoaykramu (poTocuHTe3a U pocdaramu. BaKHBIMU 9KOJIOTMYECKUMH QYHKIHMSIMU rpUOOB Al
BHJIOB B (DPUTOIICHO3aX MOCPEACTBOM €IUHOM CeTH T  ydacTre B (OPMHUPOBAHIH CTPYKTYPHI TOYBI
Ocob6enHocTri0 6060Bo-pr306HanpHOr0 cnmbrosa (BPC) sBisercs BrIcOKas cenn(pUIHOCTD, IIPOSB]
OaxTepuii 00pa3yI0T COBMECTUMBIE MTAPHI JIUIIb C ONPEAETICHHBIMHA TpyamMu 6000B5IX. [Ipu aTOM Ha
KITyOCHBKH, KOTOPBIE SBIISIOTCS BUIOM3MEHEHUSAMH 00KOBBIX KOpHEH. OHH HOPMHUPYIOTCS B PE3YIIBTS
TIOCEIISIOTCSl BHYTPH KJIETOK KiIyOeHbKa U TpaHchopMHUPYIOTCs B OakTeponsl. B KiryOeHbpkax co3/aro
6akTeponHBIM (pepMEHTOM HUTPOTEHA30i. DTOT (hepMEHT paboTaeT B OTCYTCTBHHU KHCIOPOJia, ¥ pac
ero Cy0epHHU3MPOBAHHON HAO0AEPMON M aKKyMYJIUPYS JIETTEMOITIOONH B KJIETKaX. IMEHHO HaTHYH¢
po3oBblit BeT. braronapst o6pazosanuro BPC 6000BbIe pacTeHHs MOTYT pacTy Ha cyOcTparax, He o)
a30Ta OIpeJeIsieT 3Ha4YuTeNbHy0 poiib BPC B kpyroBopoTe a30Ta B MpUPOAE U MOBBILIEHUH III0JOPO
o0ecriedeHns JIeMEHTaMH ITOYBEHHOTO MMUTAHMUA PacTeHUH — (GochOopoM U a30TOM.



MeToa OLleHKH

Tounoe coomeemcmaue

MeTo[ OLIeHKH

Tounoe coomsemcmeue

Yrnesoabl

NH,* - [yt \J/

PucyHok 2. A. MNoToK BelecTBa B 6060B0-pn3obuanbHomM cumburose. b. KopHeBble cumt

Buibepume BCE npasunvhvie omeemul u3 uemuipex npeonoxcennvix. Omeemol Ha KaxicOblil 60npoc 3a

nopaoke 06e3 npo0eios u 3HaK08 NPEeNnUHAHUAL.

1. IlpounTaiite pparmenT 1 u paccmorpure pucyHox 1. BoiGepurte Bce NnpaBHIIBHBIC YTBEPIK/EE
Bce pactenns cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYIO0 MUKOPH3Y
BenokowyanHas kamycta — MUKOPH3HOE PAcTCHHE
B omimune ot 3HAOMHUKOPU3BI, SKTOMHKOPH3a 00ECTIEINBACT PACTEHUE IPECUMYIIIEC
[Tpu npopacTanuy BHYTpb KOPHS, TH(a SHIOMHUKOPU3HOTO Tprba 00pa3yeT ammpece

Otser: & ¢

2. IlpouuraiiTe hparMeHT 2, paccMOTpPUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Bobosrie pactenus HE moryt oqHOBpeMeHHO 00pa3oBaTh 1 MUKOPHU3Y, H KITyOSHBK
Pactenus cemeiictBa boOoOBBIE 00Pa3yIOT IHIOMHKOPH3Y
I"a3000pa3HbIi a30T MpeBpalacTcs B KIYOCHbKE B aMHUHOKHUCIIOTHI
3a cozgaHue MUKpOa’pOOHOI Cpe/ibl B KIlyOeHbKE OTBEYAET TOJIBKO JIETTEMOTTIOOHH

Ortset: " bc

3. OcHoBBIBasich HA HH(OPMAIINH U3 TEKCTOBBIX (PPAarMeHTOB U PHCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeipammBaTh 6000BbBIE pacTEHUs HA JOCTATOYHOM O0ECIeYeHnH a30TOM H (o
OKTOMHKOPH3a XapaKTepHa JUI BCEX PACTEHUI
Hurporenasa npespalaer MOJEKYJISPHBINA a30T B aMMOHUN
Boboseie pactenus HE moryt ¢opmMupoBars SKTOTpoHYI0 MUKOPHU3Y

Otser: @ ¢

4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX (ParMeHTOB U PUCYHKOB, OTBEThTe Ha BONPO«

(pyHKUMOHHPOBAHUM B3aMMOBBITOHBIX CUMOHO030B PacTeHHUil, K1y0eHbKOBbIX OakTepuii u AM
TpaHcnopTa yrieBoJoB U3 JIMCTa B KOPEHb
TpaHcnopTa BoJbI U3 KOPHS B JTUCT
TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTEHHUE
TpaHcriopTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT

Orser: & acd

5. OcHOBBIBasICh HA HH(OPMALINHU U3 TEKCTOBBIX ()PArMeHTOB, PUCYHKOB 1 Bammx 3HAHUSX, BE
J1s BceX SKTOMHUKOPH3HBIX TPHOOB XapaKTepeH MUPOKHUIl CIIEKTP PaCTCHUH-X035€e}
Bce «canpoduTHbIe» pacTeHHS SBISIOTCS OOJUTaTHRIMA MHKOPHU3000pa30BaTEIsIMI
Pacrenus HE criocoOHBI ycBanBaTh OpraHnuecKHid a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPHU3HBIX I'PHOOB MO3BOJIUT YBEIHUHUTH YPO:

Omser: @ d

l'lpamuu,m,lc OTBETHI JIfl: X

cd

npﬂBllﬂbele OTBETHI IJIsI: Y

bc



MeTo OLleHKH ”])2lBll.Hbele OTBETHI 1JIfA: Z

Tounoe coomsemcmsue ac

MeTox Ol eHKH [IpaBuibLHBIE OTBETHI JUIS: M
Tounoe coomseemcemeue abcd

MeTox Ol eHKH [IpaBubLHBIE OTBETHI IJISI: N
Tounoe coomseemcemeue bd
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BOIIPOC 13: 3AHNPOC MHOTOKPATHOTIO BBOJA MMPONYIMEHHOI'O TEKCTA

Y cymyatbix rprOoB (aCKOMHUIIETOB) BCE CIIOPBI, 00pa3yroNIrecs B pe3ysibTaTe Meiio3a U3 OJJHOU U TOU
e TUTIIIOUTHON KIIETKHU, OCTAIOTCS B 0011ei 000104Kke — cymKke. [Ipu 3TOM cTpoeHHe CyMOK Y pa3HbIX
acKoMMIIETOB pa3Hoe. Y Neurospora crassa Bce Copbl B CyMKE PacIioyIOKEeHbI B OJIHY JTUHHIO, B
CTPOrOM COOTBETCTBUH C MOPSIIKOM pacxoskaenust xpomatu (I-e u ll-e nenenue meitosa
OPHEHTHUPOBAHBI y 3TOTO rpuda oAMHAKOBO). Kpome Toro, Kakaas criopa IEIUTCsl OJJMH pa3 METO30M B
TOi1 3xe opueHTamu. Kak OynyT BBITIAIETh CYMKH, €CITH UCXOIHBIA TUILUION ObLI T€TePO3UT0TON
b.b.? TMpexnonoxum, uto amnens D, o6ecneunBaer popmupoBanue rIaaKOI KIETOYHOH CTEHKH, a
annens D, — mumosaroii. 3anonEuTe TabMIy. B 0TBETAX HCMONB3YiiTE CleAYIONTE 0003HAYSHHUS:
rNajKas KieToyHas cteHka — G, munoBaras KiieTouHasi cTeHKa — R. @eHOTHUIIBI pa3HbIX CIOp HE
pasnensiTe npobenamu WM 3Hakamu npenuHanus (mpumep: RG). B nmocnennem 3aganuu 3anummre
BapHaHTHI PACIIOIOKEHUS KIIETOK B CYMKE, HE pa3/ieniss UX Mpo0esaMu, a caMyd CYMKHU OTIENIUTE APYT
OT JJpyra OJIMHOYHBIM NPOOETIOM.

KonnyecTBo KJIETOK B CyMKe [K]
[TnouaHOCTh KA a0 13 HUX (N WK 2N) [1]
Cpenu HuX: KOJIMYECTBO KIIETOK, HECYIIIUX [m]
annens D,
KOJIMYECTBO KJIETOK, HECYIIUX [n]
annens D,
BeImummTe pacioioxkeH e KIETOK B CYMKe, €CITi KpaiHsist TpaBasi KIICTKa TIIaIKas [g]
U3BECTHO, YTO:
KpaifHsis TpaBasi KiieTka mmumnosatast | [h]
Beimummre Bce BO3MOKHBIE BapHaHTBI CYMOK, €CIIH B OJHOW W3 xpomarua B ucxomHoit | [f]
JUTIIONTHOM KIETKe TIpousoInia MyTamus 0, — b,

Briopannplii oTBeT: VY cymuaThIX rpuOOB (aCKOMHUIIETOB) BCE CIIOPBI, 00pa3yIoliecs B pe3ybTaTe Mekt
oOuieit o6oouke — cymke. [Ipu 7TOM cTpoeHHe CyMOK Y pa3HbIX aCKOMMIIETOB Pa3l
PAacIioyIoKEHbI B OJIHY JIMHUIO, B CTPOT'OM COOTBETCTBUU C MOPAIKOM PACXOKICHUS
3TOTO rprda oanHaAKOBO). Kpome Toro, KaXkaas cropa IeluTcs OJUH Pa3 MUTO30M 1
VICXOIHBIH umnoun 6611 reTeposuroroit 0,0,? peamonoxum, uro amnens b o6ec

annens D, — mumosaroii. 3anonHuTe TabnMIY. B 0TBETAX HCTIONMB3YHTE ClIETYFOIITHE
KJIeTouHas cTeHKa — R. @eHOTUIBI pa3HbIX CIIOP HE pa3AelsiTe npodeaamMu WU 3H
3aIUIINTE BAPUAHTHI PACIIOJIOKEHUS KIIETOK B CyMKe, He pa3zesisis UX npodenamH,
poGesIom.

| KouuecTBO KJIETOK B CyMKe |




MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmaue

Tounoe coomsemcmaue

MeTo OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomeemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmsue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

[TnouanoCTh Kax o u3 Hux (N wiu 2n)

Cpenu Hux:

KOJIMYCCTB(

KOJIMYCCTB(

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

KpaHss Oy

KpauHsIs If

npousomuia myranus b, — b,

BrimmuinTe Bce BO3MOKHEIC BAapuaHTBI CYMOK, €CJIN B O,Z[HOP'I N3 XpOMATUl B W

IIpaBuibHbIe 0TBETHI AJs: k

8

np‘dBllththt‘ oTBeThI JJisi: |

1n
n

Hpamumnuc OTBETHI JJId: M

4

np‘dBllththt‘ OTBETHI AJIsI: I

4

I'lpammhnme OTBETHI IJIsI: g

RRRRGGGG

IIpaBuabHbIe 0TBETHI AJ1s: h

GGGGRRRR

[IpaBuiabHbIE 0TBETHI AJs1: 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



Tounoe coomseemcmeue GGGGRRGG GGGGGGRR RRGGGGGG GGRRGGGG

Tounoe coomsemcmaue GGGGRRGG GGGGGGRR GGRRGGGG RRGGGGGG
Tounoe coomsemcmaue GGRRGGGG GGGGRRGG RRGGGGGG GGGGGGRR
Tounoe coomsemcemaue GGRRGGGG GGGGRRGG GGGGGGRR RRGGGGGG
Tounoe coomsemcemaue GGRRGGGG RRGGGGGG GGGGRRGG GGGGGGRR
Tounoe coomsemcmaue GGRRGGGG RRGGGGGG GGGGGGRR GGGGRRGG
Tounoe coomsemcemaue GGRRGGGG GGGGGGRR GGGGRRGG RRGGGGGG
Tounoe coomsemcemaue GGRRGGGG GGGGGGRR RRGGGGGG GGGGRRGG
’1_0 u3 10 6annoB
BOMNNPOC 14: DOCCE

Hatime paszeepHymbili omeem. Ucnonb3ylime Ornsi omeema cneyuasbHO omeedeHHOoe rnore.
BosHnkHOBeHMe GakTepuanbHbIX LWTaMMOB, 06nagaroLWmx yCTOMYMBOCTBIO K aHTMOMOTNKaM, B TOM
yucne n MynbTUPE3UCTEHTHOCTbIO, CTAHOBMUTCSI aKTyanbHOW MpoGreMor COBPEMEHHOM HaykKW.
OnuwnTe M3MEHeHusl, KOTopble [OOMMKHbI MPOM3ONTU B OakTepuarnbHOW KreTke, 4TOObl OHa
nprnobpena yCToOMYNMBOCTb K aHTMOMOTUKY. [NpeanoxuTe Knaccuukaumio Takux UISMEHEHNIA.

JlanHb1it
OTBET:

Bepusblit
OTBET

1) 3meHeHns, CBSA3aHHBIC C BRIBEICHUEM aHTHOMOTHKA

BakrepranpHas KJIeTKa MOYKET YCOBEPIICHCTBOBATH CHCTEMY TPAHCIIOPTA BEIIECTB U3 KICTKH, CO31aB HOBBIE
KaHaJIbl/TPAHCTIOPTEPHI MITH H3MEHUB CTapble. DTH MePEHOCUYNKHU MO3BOIAT 3 (peKTHBHEE BRIKAYNBATh
aHTI/IGI/IOTI/IKI/I N3 KJIETKH, CHU3UB UX BJIMAHUC HA KICTKY

2) V3BeHeHUs, CBSI3aHHBIC C CTPYKTYPOii OCITKOB

Yacrto J1(S10:310) aHTI/I6I/IOTI/IKOB SABJIIKOTCA TC UJIUM UHBIC 6em<1/1 6aKTepHﬁ, OTBECTBCHHBIC 3a MOAACPIKAHUC UX
JKU3HEIEATENIbHOCTH (TIPOIlecChl OMOCcHHTe3a Oelka, IeNIeHUs, CHHTe3a KJICTOUYHOU CTEHUKH). VI3MeHnB
CTPYKTYPBI TaHHBIX OCJIKOB, OaKTEpUs MOXKET N30¢KaTh MHTMOUPOBAHHUS JaHHBIX OCIIKOB, TaK KaK
W3MEHCHUE B CBOMX OeJKax C/IeiaeT NX Hey3HaBaeMbIMHU JJIs1 aHTHOHOTHKOB, KOTOPBIE OOBIYHO 00IaJaf0T
BBICOKOH CTIeIe()UIHOCTEIO

3) M3MeHeHus, CBA3aHHBIC C CHCTEMOM 3alIUTHl OT HHOPOIHBIX OEIKOB

Bo3MO0XHO MOSIBICHUSI UMMYHHOH CHCTEMBI KIIETKH OaKTPHH, KOTOpask MOYKET Y3HABATh U Pa3IpyIIaTh
aHTHOMOTHKH. M3-3a 3TOT0, JaXKe eCiIi aHTUOMOTHK MPOHUK B KJIETKY, OH He MOKeT 3((EeKTHBHO

HOHeﬁCTBOBaTL Ha 6aKTepI/I}O

4) INoBsleHre U30epaTeNbHOCTH TPAHCIIOPTA BHYTPh KIETKH. [Ipy NOBBBINIEHHHN Crielie(UIHOCTH
MEPEeHOCYNKOB aHTUOMOTHKH HE CMOTYT HOMACTh B KIETKY

5) N3meHeHus, cBsi3aHHBIE ¢ BHEITHEH 3aIIUTON KIETKH.

Co3HHE CIU3UCTHIX YEXJIOB, YTIIOTHEHHE KJICTOUYHOW CTCHKH, BhIJCICHHE (DEPMEHTOB, pa3pyIIaOIInX
aHTUOMOTHKY HAPYKY KIETKH, MOTYT TPEJOTBPATUTh MOMNAaIeHNE aHTUOMOTHKA BHYTPh, & 3HAUYUT CHU3UTH UX
3¢ (HEeKTUBHOCTH

6) 3MeHeHre BHEIIHUX aHTUTEHOB

HpI/I MOIlI/I(bI/IKaIII/II/I AHTUT'CHOB HAa MOBEPXHOCTU 6aTK€pI/II/I, OHa CTAaHOBHUTCA Hey3HaBa€MOﬁ JUJIsL
aHTI/I6I/IOTI/IKOB, HalpaBJICHHbIX HAa BHCHUIHIOIO 4TaKy Ha 6aKTCpI/IIO

[OtcyrerByer]
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BOIIPOC 15: 3CCE

IIpencraBieHHble H300pakeHUs] WIITIOCTPUPYIOT HCIOJIB30BAHNE PA3THYHBIX METO10B H
TEXHOJIOTUI NP UCCJIeIOBAHNU I'YOOK — HU3IIMX MHOTOKJIETOYHBIX KUBOTHBIX. BhInosiHuTe
3a/1aHusl, 3a1IMCAB OTBETHI B CIELHAJILHO OTBeIEHHOE 1oJIe.

'.a ';' : : ‘.“(,: 1 _:.

1. YeraHoBHTe COOTBETCTBHE MeK1Y M300pasKeHUAMHU, IPUOOPAMH M 3JIeMEHTAMHU METO/IMK,
KOTOpbIe HCMOJIB30BAINCH MPHU MOJYYeHHH TAHHOT0 H300paxeHus. 3anuIIMTe KaxKaoe
MOJIy4eHHOe COOTBeTCTBHE B MoJie VI 0TBeTa B BuAe X - Y - Z, riae X - OyKBeHHOe
o0o3HauYeHMe n300pakeHus:, Y - HOMep npudopa (apadckas uugpa), Z - Homep MeTOAUKHU
(pumckas nudpa). BHUMAHMUE! Onnn u3 npu6opoB M 0HA M3 METOMK — JIMIIHHE!

[TpuGopsr: DJIEMEHTBI METO/IUK:

1. Kamepa s snextpodopesa |. 3akimoueHne oObeKTa B napaduH JUIsl OJTyYeHHe
cpesa

2. 3epkanbHas poTokamepa ¢ Il. Pa3znenenue cmecu MOJIEKyI

00BEKTHBOM AJIL MAaKpOCBbEMKHU

3. DJEKTPOHHBIH MUKPOCKOII I1l. Hanpiienne Ha MOBEpXHOCTh 00BEKTa TOHKOTO
MOKPBITHSI U3 YIIIepo/ia WK 30J10Ta

4. CBeTOBOM MHUKPOCKOIT IV. O6paboTka o6bekTa QIyopeceHTHBIM
KpacuTeaeM

V. Hcnonbs3oBaHue BOJIOHEPOHUIIAEMOT0 OOKCa €
MPO3PAYHON CTEHKOM




V1. Uzrotosnenue cpesa Tonmuaon okono 0,05 mxm

2.1. KiieTkn, noka3aHHble Ha pUcyHKax A u B, 00pa3yloT cTeHKH BHYTPEHHHMX KaMmep TeJjia
sKMBOTHOTO. [los10¢TH 3THX KamMep coodIaercsi ¢ OKpy»kawmei cpenoii. Kakobl pyHkumnmu
ITHX KJIETOK? YKa:KuTe Be caMble INIaBHble (DYHKIIUM 3THX KJIETOK.

2.2. Kak Ha3pIBaeTcsl KJIeTKa, 0003HAYeHHAasI CTPeJIKoii Ha pucyHke b? Boioepure
NPaBWIbHBIN OTBET U3 YeThIPEX MPeNJI0KeHHBIX U 3aNUIINTE ero 0yKBeHHOe 0003HaYeHue.
A. CniepMatoronuii

B. Meiiie4yHO€ BOJIOKHO

C. DnurenuanpHas KJIeTKa

D. Oomut

3. Ha oxHoM U3 npeacTaBjeHHbIX H300pakeHNH BbISIBJIEHbI NYYKH MUKPO(QUIAMEHTOB.
OnuuTe NPUHINIL, KOTOPbI JIEXKUT B OCHOBE TEXHOJIOTHH, MO3BOJISIONIEH ¢ BHICOKOM
TOYHOCTHIO BBHIIBUTH B KJIeTKe KaKHe-JIN00 KOHKPeTHbIe CTPYKTYPbI, KaK 3TO C/1eJIAHO B
JAAHHOM cJIyvae.

Januslit otBet: 1)
A-4-11
b-4-VI
B-3-111
r-3-1
a-2-1v
2.1
1) OGe3aBuKMBaHUE U 3aXBaT MHUIIN
2) 3ammTa oT 0oJiee KPYMHBIX JKUBOTHBIX

22D

Bepmnerii otBer  [OTCyTCTBYET]
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BOIIPOC 16: 3AIPOC ®AUJA

YBakaeMbIil yIacTHHK!

J111st CBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Cxonmpyiite oTBETHI B ¢aiin word;

2. He 3a0ynpTe yka3aTh OJ0K 3aaHHUS 1 HOMEP BOIMPOCA;

&

3. Ins coxpanenns Haxxmure "®@aiin" - Coxpanuts kak - Kommsiotep - O630p - Pabouwnii cTos - Ha3BaTh JOKyMEHT
CBOUM JIOTHHOM, Harpumep: "o0l1234567" - Briopars popmar PDF.

HHU B KOEM CIIVUYAE HE YKA3BIBATH B HABBAHUUN JOKYMEHTA NI B CAMOM JOKYMEHTE ®HO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.



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

Hanneriii otBet: 012008413.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424762_1/s/068ef59235464e5b9c37e687bc37ce93_ol2008413.pdf?uploaded_filename=068ef59235464e5b9c37e687bc37ce93_ol2008413.pdf

