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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

JlanHbie OTBETHI: 'l b,

ONUBKOBOE Macjo

A d.
ﬂ Cyl1ieHble TperKue opexu

Bepnsie otBeTsI: L4 .

OJIMBKOBOE Maciio

_F'Id.

Cy1l1eHsle TPeIKie OpeXH
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Monexyna AT® HemmocpeACTBEHHO UCTIONB3YETCs IS 00eCIIeUeHUS

Jannbie oTBeTHL: L4 3.

Perynsiium akTUBHOCTH OEJIKOB

4 C.
Cunreza PHK

& e.

AKTHBHOTO TPaHCIIOPTa BELIECTB

«8 BepHneie oTBeTHI: 14 3,

Perynsiium akTHBHOCTH OEJIKOB

_F'I c.
Cunreza PHK

_-'Id.

PaboThI aKTO-MHO3MHOBOI'O KOMILIEKCA

_-'I e.

AXTUBHOTO TpaHCIIOpTa BEUICCTB

0
u3 5 0aj10B

BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB



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

JanHbie & a.

OTBETBI: .
Krerka anukanbHOW MEPHCTEMBI KOPHS COAEPKHUT 22 XPOMOCOMBI

_-'I b-

Krnerka-anTunoga cemsszadarka coaepxur 11 xpomocom

Qe

BereraTuBHas KieTKa NbUIBLIEBOIO 3€pHA COAEPHKUT 22 XPOMOCOMBI

X

Bepheie 2 a.

OTBETBI: .
Krerka anukanbHOW MEPHCTEMBI KOPHSI COIEPKHUT 22 XPOMOCOMBI

_-'I b-

Krnerka-anTunoga cemsszadarka coaepxur 11 xpomocom
_o-'l d.

Kierka gopmupyromerocs cemszadaTka Ha CTauu MeTadasbl BTOPOTo JeeHus Meio3a coaepxur 11
XpOMOCOM

0
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BOIIPOC 4: 3AIIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.

Ha noBepxHOCTH OKeaHa Janeko oT Oepera 4acTo 0OHapyKUBAIOTCS KPYTHbIE CKOTIJICHUS )KUBBIX OEHTOCHBIX
BOHOpOCHeﬁ'MaKpO(I)HTOB, MHOTHEC MECAIbI HAXOAAMMNECA Y TOBEPXHOCTU BOABI U ITIEPCHOCUMBIC TCUCHHUAMU Ha COTHU
KHUJIOMETPOB. Kakue u3 TMEPEUYNCIICHHBIX Bouopocneﬁ, Ha Ball B3I, MOT'YT COCTaBJIATH OCHOBY OTUX CKOILJICHHM?

JlanHbie OTBETHI: 'l b,
dykyc
_o-'l c.
Capraccym

2 d.

Maxkponucruc

De.
Xapa

i X

Bepnsbie oTBeThI: L4 .

dykyc

_F'I c.

Capraccym

_-'Id.

Makxkponuctuc
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BOIIPOC 5: 3ANPOC HECKOJIBKUX OTBETOB



Brioepure BCE npaBujibHbIE 0TBETHI.
[Tpu caxapHom nuabete

JlanHbIie OTBETHI: ' g,

Moryt OBbITh pa3pylIeHbl OeTa-KJIETKHU MOJDKEITYI0YHOH KeTe3bl

_F'Id.

ﬂ PeKOMeHL[yIOT JUETY C MOHMKECHHBIM COJICPIKAHUCM JKUPOB

Bepnsie oteTsI: L4 3.

MoryT OBbITh pa3pylIeHbl OeTa-KJIETKHU MOJDKEITYI0YHOH KeTe3bl

2d.

PexoMeHIyIOT THeTy C MOHMKEHHBIM COZIEPKAHUEM JKHUPOB

5
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BOIIPOC 6: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
Bri6epure crioco0bl, pU IMOMOIIY KOTOPBIX OKOHYATENIBHBIN X035HUH MOXKET 3apa3UThCS IMINPOKHUM JICHTEIIOM

JlaHHbIe OTBETHI: ' 5.

IIpu ucniosb30BaHUHM B IMUITY CJIA00 MPOCOJICHHOM MIy4bel HKPHI

& e.

ﬂ [Ipu ucnonb30BaHUU B MUILY 0COOEH pe3epByapHOro X03siMHA

Bepnsbie otBeThI: L4 3.

I[Tpu “croNIb30BaHUK B MHUIILY CJ1A00 MPOCOJICHHOW Iy4Ybed HKPbI

& e.

Ipu UCTIOJIL30BAHUHM B MHUIILY 0COOEH pe3epByapHOro XO3sMHA

5
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BOIMIPOC 7: 3ANIPOC MHOTOKPATHOTIO BBOJA IMMPONNYHMEHHOI'O TEKCTA

[lepen BamMu m300pakeHUs pa3IMYHBIX CTaINil HEKOTOPOTO IPOIiecca MPOTEKAIONIETO Y pacTeHU. PaccMoTpuTe pUCyHKH U
J BBITTOJTHUTE 3aJaHMS.



%’i

TI0JI€ B BHJE MOCJIEIOBATENLHOCTH OYKB 0€3 3HAaKOB IPENMHAHUS U TPOOEIIOB, PETHCTP HE BayKEH.

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

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

c. [Ipu o6pazoBannm Meracrop MpoOMCXOAUT Mei03

d. ®opmupyeTCsS TPUILUTOUIHBINA SHIOCIEPM

e. XKenckuii rameTouT cocTOUT U3 7 KIETOK

Ortser: [c]

3. TTo xapaKkTepHbBIM JETANISIM CTPOCHHS ONPEACTIHUTE, K KAKOMY OTJETy OTHOCUTCS H300paKeHHOE PACTCHHUE
3aIMIIUTE PyCCKOe Ha3BaHME 3TOrO OT/ENa B OTBEACHHOE MOJIe.

Ortser: [h]

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

5. 3anuimTe B OTBEACHHOE II0JIC PYCCKOE HA3BaHUE THIIA TMHELES ITOr0 PACTCHHUSL.

Ortser: [K]

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



MeTo OLIEeHKH

Tounoe coomsemcmaue

MeTo/ OlleHKH

Tounoe coomeemcmeue

MeTo1 OLIEHKH

Cosnadenue wabnona

Cosnadenue wabnona

MeToa OlleHKH

Tounoe coomeemcmeue

Tounoe coomeemcmeue

WP
B oA :
1. YcraHOBHTE NMPABIIBHBIA HOPSJOK CTAANI Pa3BUTHS CEMEHH, HAUMHAsI ¢ caMoi paHHel. OTBeT 3al
3HAKOB IPENIMHAHUS U IPOOEIIOB, PETHCTP HE BaXKCH.

Orger: @ oBraea

2. BribepuTe BepHBIC XapaKTEepUCTHKH MPEICTABICHHOTO MpoIiecca (OTBET 3aIHIINTE B OTBEACHHOE T
mopsiaike 63 3HAKOB MPEMUHAHUS U MTPOOEIIOB, PEIUCTP HE BaXKCH):

a. OnbUIeHne U OTUIOIOTBOPEHHUE MPOUCXOIAT HE CHHXPOHHO

b. ApxeroHuii npeCTaBICH OJHOMN KJICTKOM

c. [Ipu oOpa3oBaHuM MEracmop MPOUCXOIUT Mei03

d. dopmupyeTcs TPUILUTOUIHBIN HAOCTICPM

e. XKenckwuii rametouT COCTOUT U3 7 KIETOK

Orser: @ ac

3. ITo xapaKkTepHBIM JETANISIM CTPOEHHS OIIPEAEIINTE, K KAKOMY OT/IEJIy OTHOCHTCSI H300pakeHHOE pac
ToJe.

Orser: & IHoxpsITOCEMEHHBIE

4. 3anumuTe B OTBEICHHOE MOJIE pPyccKoe Ha3BaHHWe KJICTKH, KOTopas JaeT Hadallo 3apObIIIEBOMY )
Otger: & Meracnopa

5. 3anummTe B OTBEJCHHOE I10JIE pyccKoe Ha3BaHMe THIA THHEIEes 3TOT0 PaCTEHHSI.

Orser: & CHHKAPINHBIH

“paBl/l.Hl)lll)IC OTBETHI JIsA: In

ABJIETB

HpﬂBl/lﬂbele OTBETHI AJIs1: C

ACDE

IIpaBuiabHbIe oTBeTHI 1Js: h

[TIm]okpsiTOCeM[ sic [HHBIE

[LIu]BeTKOBBIE

HpaBl/lJ'lebIe OTBEThI 1JIsl: O

Meracnopa
Makpocnopa



MeToa OlleHKH IlpaBuabHbIe 0TBETHI 1JI: K

Cosnadenue wabnona [L{u]enokapmmbii
Cosnadenue wabnona [CclunkaprHsbiit
Cosnadenue wabnona [Cclpocumiics
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BOIIPOC 8: 3ANIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOIO TEKCTA

Ha pucynke n300paxeHbl TeHEpaTUBHBIE CTPYKTYPBI IIPEACTABUTENCH PAa3IMIHBIX OTJEIOB BBICIINX PACTCHUI.
BHecuTe pycckne Ha3BaHMsI 3THUX OT/ENIOB B OTBEJICHHBIE ITOJIS PSIIOM C COOTBETCTBYIOIINMH HOMEPaMHU.

Boi6pannblii oTBeT: Ha pucynke n300paxxeHbl reHepaTUBHbIE CTPYKTYPHI PEACTaBUTEINCH Pa3IMYHBIX OT/IEJIOB BBICIIHX |
OJIS PSAZIOM C COOTBETCTBYIOIUMY HOMEPAMH.



MeTo/ OLleHKH

Coenaoenue wabniona

Coenaoenue wabniona

MeToa OLlEeHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Cosnaoenue wabniona

MeTo/ OlleHKH

Coenaoenue wabniona

MeTo OLIEeHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Coenaoenue wabniona

MeToa OlLleHKH

Cosnaoenue wabnona
Cosnaoenue wabnona
Cosnaoenue wabnona

BOIIPOC 9: 3CCE

|
3\ .
i | e

1.9 IMokpbITOCEMEHHBIE
2.9 Moxoo0pa3Hbie
3. @ T'onocemennbie
4.9 [nayHoBuaHBIE
5. @ IanmopoTHUKO00Opa3HbIE

HpaBl/l.J'll)Hble OTBETHI IJIs: I

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

HpaBI/IJILHl)Ie OTBETHI JJI: t

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

IIpaBuabHBIE OTBETHI AJIS: Y
Tonocem[es]umbie( )2( )2()?2()2()2()?2()2()?
HpaBl/l.HbeIe OTBETHI AJIdA: O

[Tn]naysosummsie( )2()2()2()?2()?2()?20)2()?
[TnJmaynsi( )2()2()?()?()?()?2()?()?
[In]maynooGpasusie( )?()?()?2()?()?()?2()?()?

HpaBnm,m,le OTBETHI AJIsI: W

[MM]anoporaukoodpazusie( )?()?()?()?()?()?()?()?
[TIm]anmoporauxoBuansie( )?()?()?()?()?()?2()?()?
[TIm]amoporauxu( )?( )?()?2()?()?2()?2()?()?
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Ilepen Bamu Texct, copepskaimii n9Th OU0IOrHYeCKUX OIINO0K. BHUMAaTeIbHO IPOYTHTE €ro,
HaliAuTe OIINOKH M 00BSICHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeJICHHOE TOJIe.
Brumanue! Hcnpagnenue ppazel ucknouumenvHo ompuyanuem (Modxcem — He MOdcem, umeem — He
umeem u m.n.) He 3acuumvieaemcs. Heooxooumo cpopmynuposame ymeepoumenvnoe npeonoxncerue.

Ci1yx0BOH aHaNMM3aTOp - CHCTEMAa YyBCTBUTEIBHBIX CTPYKTYP (PELENITOPOB), HEPBOB U LIEHTPOB HEPBHOM
CHCTEMBI, PaclO3HAIONINX U aHAJTM3UPYIOIINX 3BYKOBYIO HHPOpMaLuio. YernoBeuecKuil oprat, Hrparomui
BaXKHYIO POJIb B BOCIIPUATHH 3BYKOB - YX0. DTOT OpraH MoJpa3esieTcs Ha B YacTH - HapY)KHOE yXO U
BHyTpeHHee. Hapy)kHoe yXo0 - 3TO ylIHas pakoBHHA M HapY>KHBII CITyXOBOM MPOXOJI, KOTOPBII
3aKaH4YMBaeTCs OapabaHHOM MepenoHkoi. bapabanHas nepenoHKa OTAENseT HapyKHOE YX0 OT OapabaHHON
MIOJIOCTH, KOTOPAas PacIoiokKeHa BHYTPH TEMEHHON KOcTH yepena. B 6apabaHHO# MONOCTH HaXOAATCA
MOJIOTOYEK, HAKOBAJIbHS U CTPEMEUKO - TPH HEOOJIBIINX COWIEHEHHBIX KOCTOUKH, KOTOPhIE YCHIINBAIOT U
nepeaaroT KojaebaHus 6apabaHHOM MEPENOHKN Ha OKHO BHYTPEHHETO yXa.

BayTtpennee yxo npencrasisieT coOOOH JIAOUPHHT, B €70 COCTAaB BXOST yJIUTKA U HOTYKPY>KHbIE KaHAJIbI.
YnuTKa - 3TO CHUPaIbHO 3aKPYYEHHBIM KOCTHBIM KaHal, BHYTPh KOTOPOTO OTXOAMT CIMpalbHas KOCTHas
IUTACTUHKA. BHYTpM ynWTKa 3amoiHEeHa BO3AYXOM, B JTOH MOJIOCTH KOJEOaHMS PACHpPOCTPAHSIOTCS U
JOCTUTAIOT PeLenTopoB ciiyxa. CKOIJIEHHE PElENTOPHBIX BOJIOCKOBBIX KJIETOK B MOJOCTH YIUTKHU - KOPTHEB
OpraH, €ro KJIETKHd BOCIPHHHUMAIOT KOJeOaHus M HpeoOpa3yloT WX B CHUTHabl, I[epelaroluecs Ha
JEHIPUTHBIE OKOHYAHUS YyBCTBUTEIBHBIX HEHPOHOB.

Tena 3TUX HEHPOHOB JIe)KAT B YUAaCTKE LIEHTPAJIHLHON HEPBHOM CHUCTEMBI - CIIUPATIbHOM ranriuu. OTTyaa

4 1o uepenHOMy HepBY CIyXOBOW CHIHAI IOCTYNAaeT B CIyXOBbIC LEHTPbI TOJNOBHOro Mosra. CHavaia
nHGOpPMaLUs JOCTUIAET YIUTKOBBIX Sep MPOAOJITOBATOIO MO3ra, U3 HUX aKCOHBI UAYT B HW)KHUE XOJIMUKH
YEeTBEPOXOJIMUS, PACTIOJIOKEHHbIE B IPOMEXYTOUYHOM MO3Te. DTO MOJKOPKOBBIE IIEHTPHI cityXa. M3 moakopku
nHGOpPMaLUsT HAaKOHEL MOCTYNAeT B BHICIIMHA LEHTP CIyXOBOI'O aHAIMW3aTOpa - BUCOYHYIO KOPY OOJIBLIMX
MOTyLIapUH.

JlaHHBIM OTBET: - CYIIECTBYET TaKXKE CPEAHEE YXO
- YXO pacIoIOKEHO B BUCOYHOM KOCTH Yepena
- YIMUTKA COCTOUT HE U3 KOCTH, U3 MATKOI MeMOpaHbI
-yJUTKA 3aII0JIHEHA HE BO3yXOM, a )KMJIKOCThIO

- IPOIONTOBATHINA MO3T OTBEYAET HE 3a CIyX, a 3a MOAJepKaHue 6a30BbIX PeICKTOPHBIX MPOIECCOB.

Bepnsiit otBer  [OTcyTcTBYeT]
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

B oannom 3a0anuu eam HeobXo0OUMO NPOAHANUIUPOBAMb (DpACMEHM MeEKCMA, NOCEAUJeHHbLI
Memoouke UCCIe008aHUl, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJTHUMDb
3a0aHusl.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimee Bpems IIMPOKO MPHUMEHSIETCS B
ouonornn u memunuue. Kmaccuueckas [P mo3BonsieT momyduTh OOMBIIOE KOIUYECTBO KOTIHIMA
uHTepecyrome Hac mociuenoBarenbHocTH JIHK. CrnemudbuyHocTh maHHON peakmuu 0O0eCTIeUrBaIOT
HEOOJbIINE TMOCIIEOBATEILHOCTH HYKJICOTHAOB - mpaiMepbl. X moabuparoT k 000MM KOHIIAM

lammmdunupyemoro yaacrka JJHK Takum oGpa3oM, 4TO6BI [MOCTEIOBATENHHOCTD TAK HA3BIBAEMOTO
MpsIMOTO TIpaliMepa COOTBETCTBOBAJA MOCIIEIOBATENIFHOCTH Ha 5’-KOHIIE IEMH, TOT/1a KaK OOpaTHBIHA
npaiimep oOpaTHO KOMIUIEMEHTapeH IOcCieoBaTebHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uHTepecyromuii Hac yuyactok JIHK 3akanumBaercs mnocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHbIil mpaiiMep OyaeT uMeTh mocieaoBaTenbHOCTh: 5 -TAGCTT-3". Uro0Obl mpaiiMepsl MOTIH
y3HaTh HeoOxomumyto mocnenoBatensHocTh JHK cmecy nmms TILP peaknuu HarpeBaroT [0
OTIpe/IeIEHHOW TeMIEepaTyphl - TEMIEpaTyphl OT)KUTa MpaiiMepoB. ITa TeMIlepaTypa pacCuuThIBAeTCS



nyTeM npubaBieHUs K TeMIepaType IUIaBleHHsd (TeMieparypa, OpH KOTOPOH MPOUCXOTUT
pa3beIMHEHUE JBYXIICTIOUCYHOW MoJieKkyiasl mnpaimepa) 4°C  rpanycoB. JIHK-mommmepasa,
OCYILECTBIAIONIAs PEIIMKALNIO HHTepecyroero Hac yyactka JIHK, ucnone3yer npaiiMep B KauecTBe
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynpraTe HaHHON peakuuu MOJy4yaeTcsl KOMUs HeoOXOIuMOi
nocnenoarenpHoct JTHK.

Jiig Toro, 4to6bl pa3nuuuTh nociegosarenbHoctd JIHK, MOKHO UCTIOIB30BaTh PECTPUKTA3HI —
(bepMeHTBI, KOTOPBIE Y3HAIOT U pa3pe3aroT CTPOro OMpeesICHHBIE MOCIeI0BATEIbHOCTH HYKICOTHI0B
B JIHK (tak HaswsiBaeMble caiiThl pectpukimu). Hampumep, pectpukrasza Pfull, y xotopoii caiir
pectpukimu HeceT mocienaoBarenbHocth 5 -GCATC|G-3", npu peakimuu ¢ IMOCIeI0BaTEILHOCTHIO

JIHK Oyner paspe3ath ee Ha jBa (parmMeHra, COAEpKallde Ha KOHIAX IOCIEIO0BATEILHOCTH 5 -
GCATC-3' u5-G-3.

1. B mnpemioxeHHOW MOCIeAOBATEeIHbHOCTH HYKICOTHIOB 3aKOJUPOBAaH NeNTHa HOM 19
aMUHOKHCIIOTHBIX ~OCTarkoB. Bam HeoOxoauMo mogoOparh mpaiimMepbl [  aMmIuid(UKanuu
HYKJICOTHIHOM IIOCIENOBATEIIBHOCTHA, KOAUPYIOLIEH [aHHBIA IENTHJA, HA4YMHAs CO CTapT-KOJOHA
(ATG), u cogepxamieii crom-komoH (TGA, TAG, TAA). Ilomuute, 4T0o mpaitMepsl JOKHBI OBITH
cieun(UYHbI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIepaTrypoil ruiaBineHus (pazauuus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHs paccuuThiBacTcs Mo dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJICOTHIOB KXKIOrOo THUMAa. Pasmep Kaxkmoro mpaiiMepa JODKEH COCTaBIATh 15
HYKJICOTHIOB. 3allMIINTEe B OTBEACHHOE TOJIE MOJYy4YeHHbIE MpaliMepbl B HAMpaBleHUU OT 5'- K 3’-
KOHIly B BH/e IOCJIe10BAaTeJIbHOCTH 3arJIaBHBIX JATHHCKHX OyKB 0e3 mpo0esioB (B TOM 4YHCIIe
KOHIIEBBIX) U YKOKHUTE TEMIEPATYPY UX IUIABJICHUSL.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC -3’

OtBet:

[psimoii mpaiimep: [X]

OOpartHsblit mpaiimep: [Y]

TemnepaTypa nuasiaeHus npamoro npaiimepa: [2]°C

TemnepaTypa muasieHus oopatHoro npaiimepa: [K]°C

2. Tlomyuennslii B mpenpiaymieid yactu 3amanus [ILP mpomgykT BcTpauwBaeTcss B IMIa3MUIY JUIS
CHUHTE3UpOBaHusl Oenka B Oakrepusix. BaM naHbl mociieqoBaTeabHOCTU (CalThl PECTPUKLUH), IO
KOTOPBHIM JIBE PECTPHUKTa3bl (SHIOHYKJEa3bl pecTpukiuu) crneunduuno paspesaror JHK. B otsete
YKOKUATE pa3Mep (PparMeHTOB, KOTOpbIE TMOJy4aTcsi B pe3yjbTaTe€ pPeaKIUu PECTPUKIINH,
MPOU3BEICHHOM ATHUMHU PECTPUKTa3aMU ISl IUIa3MUIbL, COJAEpXalleil BCTaBKYy B IPAaBWIbHOU
OPUEHTAIINH IIETIH.

Alul5 - AG|CT -3

EcoRI5 - G|AATCC - 3

MecCTO BCTaBKKU

EcoRlI EcoRl EcoRI
1875 625 1875 FEoR!

@ npomoTop



OTBeT 3anuIINTEe B OTBeJeHHOE MOJe B BH/E MOCJEA0BATEJIbHOCTH YKcesl, PACHOJI0KEHHBIX 10
BO3PACTAHUIO U Pa3/ie/IeHHbIX OJUHOYHBIMHU NMPoleIaMHu.

Otser: [mM]

BeiOpaHHbIi OTBET:

B 0annom 3a0anuu 6am HeobX00UMO NPOAHATUIUPOBAMNYL Ppazmenm meKcmd, noce
SHAHUL u ungopmayuu uz
Meton nonumepasnoi nenHoi peakuuu (I1LP) B HacTosiiee BpeMsi IIUPOKO I
MO3BOJISICT TOJYYHUTh OOJIBIIOE KOJMYECTBO KOIMH HMHTEPECYIOUIeH Hac MOCIe;
oOecrieunBarOT HEOOIbIINE [TOCIE0BATEILHOCTH HYKIEOTUIOB - mpaiMepsl. X 1
JHK takum o0pa3om, 4ToOBI MOCIIEI0BATEILHOCTh TaK HAa3bIBAEMOTO TPSMOTO TIpa
LIENH, TOT/Ia Kak 0OpaTHBI mpaiiMep 00paTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIbHO
yuactok JIHK 3akanumBaercs mociemoBaTeabHOCThi0 5 -AAGCTA-3", 10 00p:
TAGCTT-3". YroObl mpaiiMepbl MOIJIM y3HATh HEOOXOAMMYIO IOCICIOBATEIb
OTIPENICIICHHOW TEMIIepaTyphl - TEMIIEPATyphl OT)KUTA MpakMEpoB. DTa TEMIIepar
IUIaBJICHUA (TeMIIepaTypa, pH KOTOPOM MPOUCXOIUT Pa3beANHEHHUE IBYXIICTIOUCYH:
OCYILECTBIISIONIAs PEIUIMKAIMI0 MHTepecyromero Hac ydactka JIHK, wmcmonb3yen
pe3ysbTare NaHHOW pPEeaKLUH MOIydaeTcs KOs He0OOXOqMMOi MOCIe10BaTEIbHOCT]
Jus toro, 4toObl pasnuuuth mnocienoBarenbHocTH JHK, MoxHO wncmon
paspe3aroT CTPOTro OIpeAesieHHbIe moceaoBarenbHoCcTH Hykineotu0B B JIHK (Tak
Pfull, y xotopoii caiiT pecTpuKIMK HeceT mocienoBareabHOCTh 5 -GCATC | G-37, 1)
ce Ha JBa (pparMeHTa, CoJeprKallie Ha KOHIax nociuenosarensHoctu 5 -GCATC-3°

1. B npemyios)keHHOH TOCIe0BATEIIEHOCTH HYKJICOTUIOB 3aKOJUPOBAH MENTHII 1
no100path mpaiMepsl ISl aMIUTM(UKAIUK HYKJICOTUIHON IMOCIIEI0BATEIbHOCTH,
(ATG), u comepxaieit cron-kogon (TGA, TAG, TAA). IlomHute, 4TO Mpaim
OJIMHAKOBOHM TeMImeparypoil miaBneHus (paznuuus He Oonee 2-4 °C). Temmepat
4(G+C), rae OyKBBI - 3TO KOJUYECTBO HYKJICOTHIOB Ka)J0ro Tuma. Pasmep k
3anummre B OTBEICHHOE IOJIC IMOJIyUYEHHBIE MpaiiMepbl B HAINPABICHUU OT 5’°-
JIATHHCKHUX OYKB 0€3 npo0es1oB (B TOM YHCJIe KOHIEBBIX) H YKOKUTE TEMIIEPaTyp

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTA
TTCATAACTCGATAGGAC - 3°

OrtBer:

[psimoii npaiivep: & TACGTCCAAATAGTA

Ooparnsrnii mpaiimep: ‘@4 CTATCGAGTTATGAA

Temneparypa IiaBaeHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaeHus obpatHoro mpaiimepa: “ 40°C

2. [lomyuennslit B npenpiayiei yactu 3aaanus [P npoaykt BcTpanBaeTcs B mia:
MOCJIEI0BATENBHOCTU (CAlThl PECTPUKIMU), 110 KOTOPBIM JIBE PECTPUKTA3bI (IH/C
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOpBIE MOJy4yaTcs B pe3yjbTaTe pPeakiuy
I1a3MUbI, COZiepKalliell BCTaBKY B IPaBUJIbHOM OpUEHTALUU 1IETH.

Alul5 - AG|CT -3

EcoRIS5 - GJAATCC - 3

MecCTO BCTaBkKun

EcoRlI EcoRIl  EcoRl
1875 625 1875 Feon!

@ npowmoTop



OTBeT 3AIIMIIIATE B OTBCACHHOE II0JI€ B BH/JAC ITOCJACAOBATCIBHOCTH YHUCEJ
OAUHOYHBIMHA ﬂpoﬁe.naMn.
Ortser: &3 48 577 1202

MeTox oneHKH IIpaBu/ibHBIE OTBETHI 1JISA: X
Cooeporcum ATGCAGGTTTATCAT
MeTox OLlEHKH [IpaBu/IbHBIE OTBETHI AJH: Y
Cooeporcum CTATCGAGTTATGAA
MeTox oneHKH IIpaBu/ibHbIE OTBETHI 1JISA: Z
Tounoe coomeemcmeue 40

MeTox OLlEHKH [IpaBu/bHBIE OTBETHI As: K
Tounoe coomeemcmeue 40

MeTox oneHKH IlpaBuJjbHBIE OTBETHI AJIs1: M
Tounoe coomeemcmeaue 644 666 1250

3
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BONIPOC 11: OTBET, OTPAHUYEHHBINA MO JJUHE

B aMMHOKHCJIOTHOIi MOC/1e10BaTe/ILHOCTH 0e/IKa MPOM30IILIA 3aMeHa BAJIMHA B 6 10J105KeHUU
Ha jgeiinnH. Kakoe Bo3eiicTBre Ha QyHKIUIO OeJIKa MOKET 0KAa3aTh Takas 3amena? Jlaiite
KPaTKHil 0TBeT.

HaHHLIfI Bpﬂ)l JIK OTO HpI/IBe)IéT K 3HAUYUTCIIbHBIM U3MCHCHUAM B GCHKC, T.K. 9TO aMHUHOKHUCJIOTHasd MyTalus, a HC
OTBCT! HYKJICOTHHAs BCTCBKa (KOTOpaH MOXKCT MMPUBECTHU K U3MCHCHUIO Bcel noCJICJ0BATCIIBHOCTH. Taxoke BanuH
E n J'ICI7H.IPIH XUMHUYCCKHU JOCTATOYHO CXOXKH IO CBOIICTBaM.

BepHnprit [OtcyrcTByer]
OTBET

4
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BOIIPOC 12: 3ANPOC MHOTOKPATHOTO BBOJA MMPONYIMEHHOI'O TEKCTA

Brumamenvro npouumaiime npeonosicennvle hpazmenmol meKCma u paccmompume pUCyHKU, 3amem nepexooume K

8bINOJIHEHUIO 3A0AHUL.

®parmenr 1.

BonbIMHCTBO HA3eMHBIX PACTEHUH BCTYMAIOT B CHMOMOTHYECKHE OTHOIIEHHS ¢ TprOamMu, 00pas3ysi MUKOPH3Y. DTH TPHOBI

UTPAIOT KIIOYEBYIO POJIb B PETYIISAIUH JOCTYITHOCTH MUTATEIBHBIX BEIIECTB U MHTEHCUBHOCTH YTJIEBOIHOTO METa00IM3Ma,
quaCTByroT B MIOBBIIICHIH aJaNTAIIIOHHBIX BO3MOXHOCTEH pacTeHni. OHM OKa3bIBAIOT BIMSHNE HA CTPYKTYPY ITOYBEI,

—46uopaznoobpazue PUTONEHO30B U (HYYHKITMOHUPOBAHKE DKOCUCTEM B 11eJIoM. COTJIaCHO COBPEMEHHBIM MPEICTABICHUSIM

BBIJICNISIOT CIIEAYIOIINE OCHOBHBIE THITHI MUKOPH3: SHIOTPOMHBIN, SKTOTPO(HBIA U 3KTOIHAOTPO HHBIN, COUETAIOIINH B

ce0e 4epThl IBYX HEPBBIX THUIIOB.

DOKTOMHUKOPH3a BO3HUKAET, KOTAa TH(BI rpnda OIuIeTaloT KOPEeHb IUNIOTHOH CeThI0, 00pa3ys 4exoJl, M MUKOPHU3HBIE

TpyOKu (prucyHok 1). ['n¢sl rppba NpOHUKAIOT CKBO3b PU30JIEPMY KOPHSI U paclipOCTPaHSIOTCS 110 MEKKIETHUKAM, He



NIPOHUKas B KiIeTKH. J{ist KopHel, 00pa3yroLix TaKylo MUKOPHU3Y, XapaKTepHO OTCYTCTBUE KOPHEBBIX BOJIOCKOB 1
pEIyKIHsI KOPHEBOTO YEXJIMKA BIUIOTH IO OJHOTO-ABYX CIOEB KJIETOK. DKTOMHKOPH3Y 00pa3yroT IPEBECHBIE PACTECHHUS,
cocrasirone mpuMepHo 10% cCOBpeMEHHBIX CEMEHHBIX pacTeHui. [ pnbHO mapTHEP OTHOCUTCA K Oa3uIHAIBHBIM,
CyMYaThIM HMJIM 3UTOTHYECKHM rpubam. B HacTosmiee Bpems onrcano okosio 8000 BUIOB SKTOMUKOPU3HBIX TPUOOB, HO
obmree ux 9nucio MoxkeT rocturath 20-50 Teicstd. HekoTopsle U3 3THX rpuboB, Takue Kak MOJOCHHOBUK MIIM MACJICHOK,
(hopMHupPYIOT cCHMONO3 TONBKO C OZHUM POAOM AepeBbeB. Jpyrue, Kak, HalpHUMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OJTHO JIEPEBO MOKET UMETh 710 15 1 Ooee rpuOHBIX NapTHEPOB. B skTOMUKOpHU3HOM
cuMOmo3e 00a mapTHEPA MOJTyYaroT B3aUMHYIO BBITO/LY: pacTeHUE o0ecrieunBaeT MUKOOHOHTA OPraHUYeCKUMHU
COCMHEHUSIMH, a TpUO, B CBOIO oUYepe/ib, CHaOkaeT pUTOOMOHTA MPEUMYILECTBEHHO COCANHEHUSIMH a30Ta, B TOM YHUCIIE
MOYEBHHOI — CBOMM TJIaBHBIM IIPOJYKTOM O0OMeHa, a Takxke hochopom, KanueM, KaJblueM U MUKpo3ieMeHTaMu. Kpome
TOTO, Pa3BETBIEHHBIH MULENNT rprba MOCTABISIET PACTEHHIO BOAY, (DYHKIIMOHAIBHO 3aMEHsS1 KOPHEBBIE BOJIOCKH.
DOHpoMuKkopu3a (pUCYHOK 1) XapakTepu3yeTcst TeM, 4To TH(bl MUKOOMOHTA IPOHHUKAIOT B KJIETKU KOPbI KOpHst. Ha
MIOBEPXHOCTH KOPHSI OHA BBIpa)keHa cJ1ab0, M1 OCHOBHASI 9aCTh MUILEIHS IPUOa HAXOANUTCS BHYTPH KOpPHS. B KileTKax KOpHs
MOTYT 00pa30BBIBATHCS CKOIUIEHHS T'H(] rprda B BUAE KIYOOUKOB U B BHJE ITy3BIPHKOB (Be3ukyn). ['n¢sr MoryT
Pa3BETBIATHCA BHYTPH KIETKH — 3TH 00pa30BaHMs HA3bIBAIOTCA apOycKynamu. K sHIOMUKOpH3€e OTHOCATCS
apOyCKyIApHBIH (BE3UKYISIPHO-apOyCKYISAPHBIN), SPUKOUIHBINA H OpXUIHBIN THT. [IBa MOCTIETHIX XapaKTePHBI TOJIBKO IS
mpencraBuTeneit cemeiictsa Bepeckossie 1 OpXumHbIe, COOTBETCTBEHHO. Hanboee pacpocTpaneHHON pa3HOBHIHOCTHIO
SHIOMHUKOPH3HI SABIIsIETCA apOycKymspHas Mukopusa (AM). AM ¢dopmupyercst O0IBIIMHCTBOM BBICIIUX pacTeHui (75-
90%) c rpubamu otnena Glomeromycota (~150 BunoB). He o0pasyror Mukopusy npenacraBureny KpectonBeTHsIx,
MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak U B cirydae ¢ 9KTOMHKOPU30H, MUKOPU30BaHHOE pacTeHUE CHa0XaeT Irpud
OpraHHKOii, a YHJOMHKOPU3HBIE TPUOBI 00ECIIEYUBAIOT CBOETO XO3s5IMHA B TIEPBYIO ouepeab GochopoMm, a TakKe KalueMm,
MCABIO U KAJIBIUCM.

DKTOIHIIOMUKOPH3a BO MHOTOM CXOZHA C 3KTOMUKOPH30ii: 00pa3zyercst MaHTHsI U3 rud rpuda, 0THAKO MUKOOHOHT
MIPOHUKAET BHYTPh KIETOK SMHUAEPMHUCA U KOPBI KOPHS. DTOT THII MUKOPH3bI 00pa3yeTcst HEKOTOPBIMU PaCTCHUAMHU
cemeiicTBa BepeckoBble. ApOyTONIHBINA THI SKTOHIOMHUKOPH3BI XapaKTePEeH A 3EMITHIYHOTO JIepeBa, TOJIOKHIHKH,
TPYIIAHKH U JIP., @ MOHOTPOIIOUIHBII - JUIA HOABENbHUKA. MHOTHE N3 3TUX PACTCHUH SBISIOTCS MUKOTPO(QHBIMH (T.H.
«carpouTEI»).
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PucyHoK 1. 9kT0- (cnesa) M sHAOMMKOpPKM3a (cnpaBa). MoscHeHUA B TEKCTE

®parmenr 2.

BoboBbie pacTeHHst criocoOHBI K (POPMHUPOBAHHIO HECKOJIBKUX MYTYaINCTHYECKUX 3HA0CUMON030B (pUCYHOK 2). OnuH U3
HUX MPEACTaBIsET cO00M CUMONOTHIECKOE B3anMoieiicTBre ¢ AM-rpubamu. Hanmune AM yiydinaeT MUHEpaJIbHOE
MMUTaHHE PAaCTEHUs, MIPEkKIe Bcero (pocdaTHoe, TTOBBIIIAET YCTOWINBOCTD PACTCHUH K (PUTOMATOTeHAaM M a0MOTHYECKIM
ctpeccam. AM cuMOmn03 conpoBoXkaaeTcss popMHPOBaHHUEM OCOOBIX CTPYKTYP, Ha3bIBaEMbIX apOycKyiIamMu. B HuX
MIPOUCXOIUT B3aNMHBIN 0OMEH NpoIyKTaMu oTocuHTe3a U pochaTtaMu. BaxkKHBIMU 3KOIOTHIECKUMU (QYHKIUSIMH IpHOOB
AM sBAsI0TCS 00ecnieueHre B3aUMOACHCTBHS PACTECHHUI Pa3IMUHbIX BUJOB B (PUTOIIEHO3aX TIOCPEACTBOM €INHOM ceTh T
1 ygacTue B GOPMUPOBAHUN CTPYKTYPHI TOYBHI.

OcobeHHOCTBIO 6000BO-pH306HaIpHOr0 cumobunosa (BPC) sBisiercs BeIcokast crienUIHOCTh, NPOSBIAIONIASCS B TOM, YTO
oTIpe/ieTIeHHbIE BU/IBI/IITaMMBbI KIIyOSHBKOBBIX OakTepHii 00pa3yroT COBMECTHMBIE TIaphl JIMIIb C ONPEAeICHHBIMH



rpymmnamu 6000BbIX. [Ipy 5TOM Ha KOPHSAX PaCTCHHI Pa3BHBAIOTCS CIICIUATU3UPOBAHHEIC CTPYKTYPBI — KIIYOCHBKH,
KOTOPBIE SBISIOTCS BUJON3MEHEHUIMH OOKOBBIX KOpHEeH. OHM (GOpMHPYIOTCS B pe3ynbTaTte (GOPMHPOBAHUSI 0COO0H
KIIyOCHBKOBOM MEepPHCTEMbl. bakTepuu MocenstoTcs BHYTPH KJIETOK KiIyOeHbKa U TpaHchopMupyroTes B GakTepouisl. B
KITyOCHbKaX CO3/Ial0TCsI ONTUMAIIBHBIC YCIOBUS ISl (hUKcammuu aTMoc(epHOoro a3ota OaKTepOUIHBIM (PepMEHTOM
HUTPOTEHA30i. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIOPOIa, M pACTEHHE CO3AaET MUKPOAIPOOHYIO Cpey BHYTPH
KIIyOeHbKa, OKpY)Kasi ero CyOepHHU3NPOBAHHOMN SHI0ICPMOIl U aKKYMYJIUPYsI JIETTEMOTIIOONH B KileTKax. IMEHHO Hanu4due
serremMorioovHa npuaaér apexkTHBHBIM KITyOeHbKaM HHTEHCHBHBIN po30BbIi 1BeT. braronaps oopazosanuio bPC
6000BbIE pacTeHHs MOTYT PacTH Ha cyOcTparax, He CoJIepKallluX CBs3aHHOTO a30Ta. OcyliecTBiIeHUe poecca GUKCAUN
a30Ta ompeJeNsieT 3HaYuTeNIbHYI0 poiib bPC B kKpyroBopoTe a3oTa B IpUPO/IE U MOBBIIICHUH [I0IOPOANS TTOYB.
VHTEeHCHBHOCTD ()OPMUPOBAHUSI CUMOHO30B 3aBHCUT OT 00ECIICUEHHS DJIEMEHTAaMH TIOYBEHHOT'O TUTaHNsI PACTEHUH —
¢dochopom 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 npasuivHole omeéemvl u3 wemovipex npedniodicennvlx. Omeemovl Ha KanicOblli GONPOC 3aNUUUME 6
8uU0e NOCNC008AMENbHOCHIU IAMUHCKUX OVKE 6 andasumnom nopsoke 6e3 npobenos u 3HaK08 NPEenuHaHus.
1. ITpounTaiite pparment 1 u paccmoTpuTe pucyHok 1. BoiGepuTe Bce MpaBWIbHBIE YTBEPKICHHS.
Bce pactenus cemeiictBa BepeckoBbie 00pa3yIoT 3pUKOUAHYIO MUKOPH3Y
BenokouaHHast KarmycTa — MUKOPU3HOE PACTCHUE
B ominune 0T 3HIOMHUKOPU3BI, IKTOMHUKOPH3a 00ECIIEYNBACT PACTEHHE IPEUMYIIIECTBEHHO MOYEBHHON
[pu npopacTaHuy BHYTPb KOPHSI, TH(a HIOMUKOPU3HOTO rpubda obpasyer amnmpeccopuit

Ortser: [X]
2. [Ipounraiite ¢pparMenT 2, paccMOTpPUTE PUCYHOK 2. BoiGepuTe Bce mMpaBHIIBHBIE YTBEPIKICHHS.
Bobossie pacrenuss HE MoryT ojHOBpeMeHHO 00pa3oBaTh 1 MUKOPHU3Y, U KITyOCHbKOBBII cHMOHO3
Pactenus cemeiictBa boOoBEIE 00pa3yIOT SHIOMUKOPH3Y
I'a3000pa3Hbli a30T MPEBpaIIACTCs B KIIYOSHbKE B AMUHOKHCIIOTHI
3a co3panue MUKPOa’pOOHOI Cpeibl B KIIyOCHBKE OTBEUYAET TOJIBKO JISTTEMOTIOONH
Ortser: [Y]
3. OcHoOBBIBasich Ha HH(GOPMAIUH U3 TEKCTOBLIX (parvMeHToOB U PUCYHKOB, BbIOEpHTE BCe NPAaBUIbHbIE
yTBep:KIeHUs.
Ecnu BepamuBaTh 6000BbIe pacTeHHs Ha JOCTATOYHOM OOecredeHuH a30ToM U docopom, onn HE
OynyT GopMUpPOBATH KOPHEBBIE CHMOMO3EI
DOKTOMHUKOpH3a XapaKTepHa /s BCEX pacTeHUH
Hurporenasa npespamaer MOJIEKYJISIPHBINA a30T B aMMOHUH
Bobossie pacrenus HE moryt ¢opmMupoBars SKTOTpOoQHYI0 MUKOPHU3Y
Ortser: [7]
4. OcHOBbIBasiCh Ha MH(OPMAIUHU U3 TEKCTOBBIX (parMeHTOB U PUCYHKOB, OTBETHTE HA BONPOC: YCHJIEHHE KAKHX
NPOLECCOB MPOUCXOAUT NPH IPpdeKTUBHOM PYHKIHMOHUPOBAHHH B3aMMOBBITOJHBIX CHMOH030B pacTeHMid,
KJYOeHbKOBBIX OakTepuii 1 AM-rpudoB:
TpaHcropTa yrieBo10B U3 JHCTa B KOPEHb
TpaHcropTa BOAbI N3 KOPHS B JIUCT
TpaHcriopTa MUHEPaIbHBIX AIEMEHTOB OT MUKOCUMOHOHTA B PACTCHUE
TpaHcropTa aMUHOKHCIIOT U3 KIIyOSHBKOB B JIUCT
Ortset: [M]
5. OcHoBbIBasich Ha HH(OPMAINH U3 TEKCTOBBIX (hparMeHToB, pUCYHKOB U Bammx 3Hanusx, Bpioepure Bce



NpaBWILHbIE YTBEPKIEHN.

JI1s Bcex SKTOMUKOPHU3HBIX TPHOOB XapaKTepeH MUPOKHUHA CIIEKTP pacTeHUIT-X035€B

Bce «canpodutHbIe» pacTeHHS SBISIOTCS OOIUTaTHBIMU MHKOPH3000pa30BaTeIIMHI
Pactenns HE cniocoOHBI ycBauBaTh OpraHUIeCcKUil a30T

Pa3paboTka mpemnapaToB Ha OCHOBE MUKOPHU3HBIX TPHOOB ITO3BOJIUT YBEIUIUTH YPOKAHHOCTH

KyJIBTYPHBIX PaCTCHHUI
Ortser: [n]

Bb10OpaHHbIil 0TBET:

Buumamenvno npouumatime npeonodcennvle Qppacmenmvl mexcma u paccCMompume pucyHki, 3amem
®parmenr 1.

BonpIIMHCTBO Ha3eMHBIX pacTEeHUH BCTYNAIOT B CHMOMOTHYECKHE OTHOIIEHHS C rpubamu, 00pasys M
JOCTYITHOCTH ITUTATENbHBIX BEIIECTB M MHTEHCUBHOCTH YTJIEBOJHOTO METa00IN3Ma, YIaCTBYIOT B TO]
BIIMSIHHE HA CTPYKTYPY IIOYBHI, OHOpa3Ho0Opasne pUTOneH030B U P yHKINOHUPOBAHIE YIKOCHCTEM B ]
CIIEYIOIIE OCHOBHBIE TUIIBI MHKOPH3: SHAOTPO(HBIH, SKTOTPOHBIN U SKTOIHAOTPODHEIH, COYETAI0
OKTOMHKOpPH3a BO3HUKAET, KOT/1a TH(BI TpHOa OIJICTAIOT KOPEHB IDIOTHOHM CEThI0, 00pa3ys 4eX0J, Uil
pH30zepMy KOPHS M pacHpOCTPAHSIOTCS 110 MEXKIICTHHKAM, HE IIPOHKUKAs B KICTKH. 11 KOpHEi, 00
BOJIOCKOB M PEAYKLHS KOPHEBOTO YEXJIMKA BIUIOTH 10 OJHOTO-IBYX CIO0EB KJICTOK. DKTOMHKOPH3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHuil. [ puOHON napTHEP OTHOCUTCS K Oa3UANATbHBIM, CyMYaThIM HJIH
BUJIOB SKTOMHKOPHU3HBIX TPHOOB, HO 00IIee UX YKCI0 MOXKeT gocturath 20-50 Teicsd. HekoTopsie u3
CUMOMO3 TOJIBKO C OJTHMM POJIOM JiepeBbeB. [lpyrue, Kak, HapuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIC
umets 110 15 u Gosee rpuOHBIX NapTHEPOB. B akTOMUKOpH3HOM cMMOUO03€e 00a apTHEPA MOJY4aloT B
OpPraHWYeCKUMHU COETMHEHHUSMH, a TpUO, B CBOIO O4Yepe/ib, CHaOKaeT (pUTOOMOHTA IPEUMYIIECTBEHHO
MpoXyKTOM 0OMeHa, a Takke hochopom, KanueM, KaJblMeM U MUKpodJeMeHTaMu. Kpome Toro, pass
(YHKIMOHAIBEHO 3aMEHsIsl KOPHEBBIE BOJIOCKH.

OHgoMHKOpH3a (PUCYHOK 1) XapakTepu3yeTcs TeM, 4TO TU(GB MUKOOHOHTA IPOHUKAIOT B KIIETKH KO
YacTh MULICNHS TPHOa HAXOAHUTCS BHYTPH KOPHs. B KiIeTKax KOpHS MOTYT 00pa30BBIBATECS CKOIICHH
MOTYT Pa3BeTBILITHCS BHYTPHU KIETKH — 3TH 00pa3oBaHus Ha3bIBalOTCs apOyckyaamu. K aHmomMukop:
SPUKOHUIHBIN U OPXUIHEIA TUIL. [[Ba MOCIEAHUX XapaKTePHBI TOJBKO AJIs IPeICTaBUTeNel ceMeiicTBa
pacnpoCcTpaHEeHHOW pa3HOBUIHOCTBIO SHIOMUKOPHU3HBI SABJIACTCS apOycKysipHas Mukopusza (AM). AM
rpubamu otaena Glomeromycota (~150 BumoB). He 006pa3yror Mukopu3y mpeacraButesa Kpecrorse
9KTOMHKOPHU301, MUKOPH30BaHHOE pacTeHne cHa0XaeT rpud OpraHuKoM, a SHIOMUKOPHU3HBIE TPUOBL
KaJIueM, MCJIbIO U KaJIbIIUCM.

OKTO’HJOMHKOPH3a BO MHOI'OM CXOJIHa C SKTOMHUKOPH30ii: 00pa3yeTcs MaHTHs U3 riud rpuba, o JHaKC
OTOT THII MUKOPU3bI 00pa3yeTcsi HEKOTOPBIMH PACTEHUsIMU ceMelicTBa BepeckoBbie. ApOYTOUIHBIH 1
TOJIOKHSIHKH, TPYIIAHKHU H JIp., @ MOHOTPOIIOMIHBIH - IS MOABEIbHIKA. MHOTHE U3 3THX PACTCHUII 5l
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PucyHok 1. 9kT0- (cnesa) M sHAOMMKOpPUM3a (cnpaBa). MoscHeHMA B TEKCTe

®parmenr 2.
BoboBble pacTeHus crIocOOHBI K (POPMHUPOBAHUIO HECKOIBKUX MYTYAIMCTHIECKHX SHI0CUMON030B (P
B3aumozeiicteue ¢ AM-rpubamu. Hanmune AM ynydmiaeT MUHEpalIbHOE MMTAHUE PACTEHUS, TIPEK/IE



MeToa OLleHKH

¢duronaToreHaM 1 aOMOTHYECKUM cTpeccaM. AM cuMOH03 conpoBoXkIaeTcst GOpMHUPOBaAHUEM OCOOBI
oOMeH npoaykramu poTocuHTe3a U pocdaramu. BaKHBIMU 9KOJIOTHYECKUMH (QYHKIHMSIMU IpUOOB Al
BUJIOB B (PMTOLIEHO3aX TIOCPENICTBOM €AMHOI ceTH rud u ydactue B POPMUPOBAHUM CTPYKTYPHI ITOYBI
OcobenHocThIO 0000BO-pU30OHansHOrO cumbuosa (BPC) siBisiercst Beicokas crieiuU4HOCTb, TPOSIB!
OakTepuii 00pa3yloT COBMECTHMBIE MaphI JIUIIB C ONIPEAEICHHBIMHU rpynnamMu 6000BbIx. [Tpu aTOM Ha
KITyOSHBKH, KOTOPEIC SBILSIOTCS BUION3MEHCHUSIMHU OOKOBBIX KOpHEH. OHH (GOPMHUPYIOTCS B PE3YIIbT:
TIOCEIISTFOTCS. BHYTPH KIIETOK KITyOeHBKa M TPaHC(HOPMHUPYIOTCs B OakTepouasl. B xirydeHpkax co3maro
0aKTepOUIHBIM (PEPMEHTOM HUTPOTEHA30i. DTOT PepMeHT paboTaeT B OTCYTCTBUH KHCIOPOAA, M pac
ero cyOepHHI3NPOBaHHON SHIOAEPMOI U aKKYMYJIUPYs JISTTEMOTJIOONH B KileTKaX. IMEHHO Haluyue
po3oBsrii 11BeT. baronaps o6pazoBanmuto BPC 6000BbIe pacTeHHS MOTYT pacTH Ha cyOCTpaTax, He CO;
a30Ta ONpeessIeT 3HaYuTeNbHyI0 posib BPC B KpyroBopoTe a3ota B IpHpo/ie ¥ HOBBIILEHUH ITIOL0PO
obecrieyeHus! 2JIEMEHTaMH1 TIOYBEHHOTO MIUTAHUS PacTeHUit — ochopoM U a30TOM.

Cser CO; J
—— NS, NOS
) JMouesnta
. r- /
7
AMUHO-
N0TH

NHL" wlp (iyranam

PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHom cumburose. b. KopHeBble cumt

Bwibepume BCE npasunvhvle omseembi u3z uemuipex npeodnogicennvix. Omeemul Ha KadcOblil 6ONPOC 3a

nopsoke 0e3 npo6enos u 3HAKO8 NPEeNUHAHUSL.

1. IlpounTtaiite pparment 1 u paccmorpure pucyHok 1. BoiGepurte Bce mpaBHIIBHBIE YTBEPIKIEE
Bce pactenus cemeiicTBa BepeckoBble 00pa3yroT IpUKOUIHYEO MHKOPH3Y
BenokoyaHHas Kamycta — MUKOPH3HOE pacTeHHE
B oTnuune 0T 9HIOMHKOPH3BL, 3KTOMHKOPH3a 00ecieYHBaeT pacTeHHE IPESHUMYIIEC
[1pu npopacTaHuy BHYTPb KOPHS, TU(]a SHIOMHKOPH3HOTO Irprba 00pasyeT ammpec

Orser: @ ¢
2. ITpouuraiite hparMeHT 2, paccMOTpUTE PUCYHOK 2. BriOepuTe Bce NpaBUJIbHbIE YTBEP:KIEHE
Boboseie pactenuss HE moryt oqHOBpeMeHHO 00pa3oBaTh U MUKOPHU3Y, H KITyOEHBK
Pacrenus cemeiictBa boGoBbie 00pa3yrOT SHIOMUKOPHU3Y
I'a3000pa3HeIii a30T MpeBparaeTcs B KIyOeHbKE B aMUHOKHCIIOTHI
3a cozaHue MUKpPOa’pOOHO Cpeibl B KITyOeHbKE OTBEYAET TOJIBKO JIETTEMOTTIOOHE
Otser: & ¢
3. OcHoBBIBasich HAa HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PHCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeIpamniuBate 6060BbIEe paCTEHUS HA JOCTATOYHOM OOECTIEYEHUN a30TOM U (o«
OKTOMMKOpPH3a XapaKTepHa Ul BCEX PaCTCHUI
Hurporenasa npespalaer MOJEKYJISPHBINA a30T B aMMOHUI
Boboseie pactenus HE moryt ¢opmMupoBars SKTOTpoHYI0 MUKOPHU3Y
Ortger: & |[Huuero He nano]
4. OcHOBBIBasICh HA HHPOPMAIMHU U3 TEKCTOBBIX (pParMeHToB U PHCYHKOB, OTBETHTE HA BOIPO
(pYHKIIMOHNMPOBAHNH B3aHMOBBITOHBIX CHMOHO030B PACTEHHIl, KJIy0eHbKOBBIX OakTepuii 1 AM
TpaHcnopTa yrieBoJoB U3 JUCTa B KOPEHb
TpancnopTa BoJbI U3 KOPHSI B JTUCT
TpaHcOpTa MHHEPATIBHBIX AJIEMEHTOB OT MUKOCHMOHMOHTA B PACTCHHE
TpaHcopTa aMHHOKHUCIIOT U3 KITYOCHBKOB B JIUCT
Orser: @ ¢
5. OcHOBBIBasiCh HAa HHPOPMAIIMHU U3 TEKCTOBBIX (PParMeHTOB, PUCYHKOB 1 Bammux 3HaAHUSAX, BE
J1st BceX 3KTOMUKOPH3HBIX IPUOOB XapaKTepeH MIMPOKHH CIIEKTP pacTeHUH -X03s1€!
Bce «canpoduTHbIe» pacTeHUs SBISIOTCS 00IUTaTHBIMU MUKOPH3000pa30BaTesIMI
Pacrenus HE criocoOHbI ycBanBaTh OpraHn4ecKuid a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPH3HBIX IPUOOB MTO3BOJIUT YBEIHIHUTH YPO:
Ortser: "' bd

np‘dBlIIthhlt‘ OTBETHI AJIfA: X



Tounoe coomsemcmsue cd

MeTo OLCHKH IIpaBuIbLHbIE OTBETHI JJIs: Y

Tounoe coomeemcmeue bc

MeTox OLleHKH [paBHIbLHBIE OTBETHI IJISA: Z

Tounoe coomeemcmeue ac

MeTox OLleHKH [paBHIbLHbBIE OTBETHI AJIs: M
Tounoe coomeemcmeue abcd

MeToJ OLeHKH [IpaBuabLHBIE OTBETHI AJIsI: N

Tounoe coomeemcmeue bd
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BOINIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

CyM4YaTbIX rpu0OOB (ACKOMHULIETOB) BCE CIIOPHI, 00pa3yrolLuecs B pe3yabTaTe Me03a U3 OJJHOU U TOU ke
JIUIJIOUHON KIIETKH, OCTaloTcs B o0Iied o0osiouke — cyMke. I[Ipu 3TOM CTpoeHue CyMOK y pa3HbIX
ACKOMMIIETOB pa3Hoe. Y HEKOTOPbIX BUIOB BCE CIIOPbI B CYMKE DPAcIlOJOXEHbl B OAHY JUHUIO, B
CTPOrOM COOTBETCTBHH C TMOpsinkoM pacxoxiaeHus xpomarua (l-e u ll-e nenenue wmeitosa
OpPUEHTHPOBAHBI y 3TOro rpuba oauHakoBo). Kak OyayT BBIIIAIETh CYMKH, €CIIM UCXOAHBIN TUTLION
6bim  rereposurotoit  0.d,? Tlpenmonoxum, uro amrens O, obecrmeumBaer  dopmupoBaHue

HEXHU3HECTIOCOOHOH cropsl, a amiens O, — skusHecmocoOHoi. 3amonmnute Tabmuiy. B oTBeTax
UCIIONB3YITE clenyromre 0003HaueHus: Hexxn3HecocoOHas ciopa — N, xu3HecnocoOHast criopa — L.
deHOTHUIBI pa3HBIX CIOpP HE pa3jeNsiTe mpodenaMu wid 3Hakamu npenuHanus (nmpumep: NL). B
MOCEeIHEM 33JaHUU 3alUIINTE BapHUaHTBl PACHOJIOKEHHMsS KIETOK B CyMKe, HE pas3feiss ux
mpobenaMy, a caMM  CYMKHM  OTJEIMTE€ Jpyr OT  JApyra  OJMHOYHBIM  NPOOEIOM.

Kon4ecTBo KIIETOK B CyMKe [y]
ITnouaHOCTH Kax10# u3 Hux (N wiu 2n) [u]
| Cpenu HEX: KOJIMYECTBO KIETOK, HECYIHX amtens | [t]

d.
KOJIMYECTBO KIETOK, HeCyIux amiens | [j]
d.

BhinumimTe pacnonoxeHne KIeTOK B CYMKE, eCITH BTOpasi KJIeTKa cjieBa sxu3HecrnocoOHast | [I]

M3BECTHO, YTO: BTOpast KJIETKA ClIeBa [o]
HEXHU3HECOoCcoOHas

Beinuimure Bce BO3MOMKHBIE BAPUAHTHI CYMOK, €CIIM B OJHOW W3 XpOMATHI B HCXOIHOM | [r]

JUTIIONHOM KIeTKe Tpousonuia Mytanus d, — d,

BriOpaHHbIii 0TBeT:

CyMYaThIX TpUOOB (aCKOMHIIETOB) BCE CHOPBI, 0Opasyloluecs B pe3yabTaTe Mei
oOuieit o6oouke — cymke. [Ipu 3TOM cTpoeHHe CyMOK y pa3HbIX aCKOMHIIETOB Pa3
B OJHY JIMHHIO, B CTPOTOM COOTBETCTBHHU C MOPSAKOM PACXOXKAEHHS XpoMaTuy (



MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

Tounoe coomsemcmaue

MeToa OLlEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmeue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

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

0IMHAKOBO). Kak OyIyT BBITISIIETh CYMKH, €CITH UCXOIHBIA AUTUION OBLIT TeTepo:

GopMHpOBaHHE HEXU3HECTIOCOOHOH crophl, a amrens d, — sxkm3HECTIOCOOHOM. 3
o0o3HavYeHHs: HeXKU3HECTIocoOHas criopa — N, sku3HecmocoOHast criopa — L. DeHot
npenunHanus (nmpumep: NL). B mociennem 3a1anuu 3anuiinTe BapuaHThl Paciiosio

CYMKH OTACINUTC

KomndecTBO KI€TOK B CYMKC

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

Cpenu HUX:

KOJIMYECTBO K

KOJIMYECTBO K

Brimmuiute PACIIOJIOKCHHUEC KIICTOK B CYMKE, €CJIM U3BECTHO, UTO:

BTOpasi KIIETK:

BTOpas KIETK:

npousomnia myranus d, — d,

BrimmuimmTe Bce BO3MOKHBIC BAapHUAHTEI CYMOK, €CJIM B O,Z[HOP'I H3 XpOMaTua B UC

np‘ilBlUlbllblC OTBETHI NJIsI: Y

4

np‘dBllththt‘ OTBETHI AJIsA: U

1n
n

np‘élBlUlbllblC OTBETHI Jis: t

np‘dBllththt‘ OTBETHbI AJIsA: J

IIpaBuibHbIE OTBETHI 115 |

LLNN

IIpaBubLHBIC OTBETHI AJIA: O

NNLL

np‘dBllﬂhtht‘ OTBETHbI AJIsA:

LNNN NLNN NNLN NNNL
LNNN NLNN NNNL NNLN
LNNN NNLN NLNN NNNL
LNNN NNLN NNNL NLNN
LNNN NNNL NLNN NNLN
LNNN NNNL NNLN NLNN
NNNL LNNN NLNN NNLN
NNNL LNNN NNLN NLNN
NNNL NLNN LNNN NNLN
NNNL NLNN NNLN LNNN
NNNL NNLN LNNN NLNN
NNNL NNLN NLNN LNNN
NNLN LNNN NLNN NNNL



Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

BOIIPOC 14: DOCCE

NNLN LNNN NNNL NLNN
NNLN NNNL LNNN NLNN
NNLN NNNL NLNN LNNN
NNLN NLNN NNNL LNNN
NNLN NLNN LNNN NNNL
NLNN NNLN LNNN NNNL
NLNN NNLN NNNL LNNN
NLNN LNNN NNLN NNNL
NLNN LNNN NNNL NNLN
NLNN NNNL LNNN NNLN
NLNN NNNL NNLN LNNN
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Hatime paszeepHymbili omeem. Ucnonb3ylime Ons1 omeema cneyuasbHO omeedeHHOoe rnore.
B coBpemMeHHOI BGUOTEXHOMOIMYECKON MPOMBILLUNEHHOCTM MPUMEHSIIOT pPasnnyHble CUCTEMbI Ans
nony4yeHus LeneBoro peKoMbnHaHTHOro Genka, MCNonb3yemMoro B U3roTOBIIEHUM NEeKapCTBEHHbIX
npenapatoB. OOHOMW M3 TakMx CUCTEM SABMSIETCA KynbTypa pacTUTENbHbIX Knetok. Onuwute
NpoLecc NonyyYeHnst KNEeTOYHOM CUCTEMBI AN CMHTe3a peKOMBUHAHTHOro 6enka Ha OCHOBE KIeTOoK
pacTeHuin. OueHnTe, KakKumMn JOCTOMHCTBAMM 1 HegocTaTkamn obnagaet AgaHHas cuctema.

Harseiii  OOBIYHO B 1a00OPAaTOPHBIX YCIOBHUIX MCHONB3YIOT paHEBYIO MepucTeMy (T.H. Kajutoc). OHa UCTIoNb3yeTcs

OTBET: 0 MPUYMHE CTA0MILHOTO U OBICTPOTO Pa3MHOKEHUS KJICTOK B KyJIbType. Jl0CTaTOYHO H3MEHUTH T¢HBI
OJIHOM KJIETKH U3 TaKOW MEPHUCTEMBI U MTO3BOJIUTH €/ HauaTh JACIUCThS B OIXOAIIEH cpee, 4ToObI 1aTh
Havasio He0OX0IUMOH KyIbType.

JlocToMHCTBA - OBICTPBINA M CTAOMIBHBINA POCT KYJIBTYPBI

Henocratku - 10cTaTouHO TPYyA0EMKOE TIOJIyYeHUE, CO3[IaHUE YCIOBHM IS POCTa KYJIBTYpPbI ((PUTOTOPMOHBI
n 1p.). Ecam MbI XO0THM 10ITy4aTh OeNKy )KUBOTHOTO WIIN OaKTEPHAILHOTO MIPOCHXOXKAECHUS, TO MOTYT OBITH

HpO6J’I€MH C UX CUHTE€30M B paCTHTeJ’ILHOﬁ KJICTKE.

Bepuprii  [OtcyrcTByeT]

OTBET

BOIIPOC 15: JOCCE
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IIpencraBienHble H300pakeHUs] WITIOCTPUPYIOT UCIOJIB30BAHNE PAa3THYHbIX METO10B 1
{73 TEXHOJIOTHI NP UCCJIEJOBAHNHU I'YOOK — HU3IIUX MHOIOKJICTOYHBIX ’KMBOTHBIX. BpInosinuTe

3aJaHud, 3alIMCaB O0TBETHI B CIICHINAJTBHO OTBEIEHHOE I0JIe.



1. YcTranoBuTe COOTBETCTBHE MEKIY H300PasKeHUSIMU, IPUOOPAMH U YJIeMEeHTAMHU METOHK,

KOTOpbIe HCIO0JIB30BAINCH NP MOJYYeHHH JTAHHOT0 H300paxeHus. 3anuImTe KaxKaoe
MoJIy4eHHOe COOTBETCTBHE B MoJie it oTBeTa B BuJe X - Y - Z, riae X - 0yKBeHHOe
o0o3HaueHHe N300pakeHus:, Y - HOMep npudopa (apadckas uugpa), Z - Homep MeTOAUKHU
(pumckas nudpa). BHUMAHMUE! Onnn u3 npu6opoB M 0HA M3 METOJMK — JIMIIHHE!

[Tpubopsi:

DeMEHTHI METOIUK:

1. Kamepa st snextpodopesa

|. 3akimoueHne o0beKTa B napaduH JUIsl OTydeHHe
cpesa

2. 3epkanbHast poTokamepa C
O0OBEKTUBOM TSI MAKPOCHEMKH

[l. Paznenenue cMecu MOJEKYI

3. DJEKTPOHHBIH MUKPOCKOI

I1l. Hanpiienne Ha MoBepXHOCTh 00BEKTa TOHKOTO
MOKPBITHS U3 YIIepoa WIN 3070Ta

4. CBETOBOI MHKPOCKOIT

IV. O6paboTka 06bexTa QIyopeceHTHBIM
KpacuTeaeMm

V. Hcnonbs3oBaHue BOJIOHEPOHHUIIAEMOT0 OOKCca €
MPO3pAYHON CTEHKOM

VI. U3rortoBnenue cpesa toymiuHon okoiio 0,05 MxMm

2.1. Knerkn, nokasaHHble Ha pUCYHKaX A U B, 00pa3yloT cTeHKH BHYTPEeHHHMX KaMep TeJia
skuBOTHOTO. [loJI0CTH 3THX Kamep coob1IaeTcsi ¢ OKpYyKawuleil cpenoii. KakoBbl pyHKumnu
ITHX KJIETOK? YKaKuTe ABe caMble INIaBHbIe (DYHKIMH ITHX KJICTOK.

2.2. Kak Ha3pIBaeTCsl KJIETKA, 0003HAYeHHAasi cTpeikoii Ha pucyHke B? Boioepure




NMPAaBUJILHBIA OTBET U3 YeTHIPEX NMPeII0KeHHBIX U 3alUIINTe ero OyKBeHHOe 0003HAYEeHHe.
A. CniepMatoronui

B. Mbiie4yHo€ BOJIOKHO

C. DnurenuanpHas KJIeTKa

D. Oomut

3. Ha oxHOM U3 npeacTaBjeHHbIX H300pakeHNH BbISIBJIEHbI NYYKH MUKPO(QUIAMEHTOB.
OnuuTe NPUHINIL, KOTOPbI JIEKUT B OCHOBE TEXHOJIOTHH, MO3BOJIAIONIEH C BHICOKOM
TOYHOCTHIO BHIIBUTH B KJIeTKe KAKHe-JIN00 KOHKPeTHbIe CTPYKTYPbI, KaK 3TO C1eJIAHO B
AAHHOM cJIyvae.

Hanneii 1. A-3-111
OTBET:
B-4-VI
B-3-1
r-1-v
o-4-1v
2.1

COS,I[EIHI/IG TOKa BOJbI B KaHaJ1ax. JloBisa IUIICBBIX YaCTHII.

22D

3. D10 n3o6paxenue [l. 3necy MuKpompenapar 00padoTaH CreUAIEHBIMH KPACUTEISIMH, KOTOPBIE
CBETATCS TOJILKO IIPU ONpeNesIEHHOM cBeTe. J[aHHbIe KpacHTENU CeUU(UYHbI, TPUCOCTUHSIOTCS TOJIBKO K
OIpeieIEHHBIM MOJIEKYJIaM.

Taxske HHOTa UCTIOJIB3YETCs APYTOi Crmoco0, OCHOBAHHBINM Ha BHEIPEHHUE B TEHOM IOCIIEI0BATEIbCHOCTH
it cuate3a GF-6enka. B a3ToM citydae MHTEpCHBIN HaM 0€JI0K OYyIeT CBETUTCSI ¢ MOMEHTA CBOETO
IIOABCJICHUA.

BepHnprit [OtcyrcTByer]
OTBET
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BOIPOC 16: 3ATIPOC ®AMJA

YBaxkaeMblil y4aCTHHK!

J11st cBOETO CIIOKOWMCTBHS BbI MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Cxonmpyiite oTBeTHI B (haitn word;

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

3. Inst coxpanenust Haxmute "@aiin" - Coxpanuts kKak - Kommsiotep - O630p - Pabounii cron - Ha3BaTh JOKyMEHT
m CBOMM JIOTHHOM, Hampumep: "ol1234567" - Briopats popmat PDF.
HU B KOEM CIIYUAE HE YKA3BIBATH B HASBAHWN JOKYMEHTA NJI1 B CAMOM JJOKYMEHTE ®UO!
OTBET INTPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpome Toro, pekomeHyem mpoayosmpoBath (aiii B 4aT MpoKTopy.



Jannsrii orBet: [Huuero He nano]



