opIU BAJJ 58 u3 100 0ax10B

BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.

OuHUKMHCKEE MOPEIUIaBaTeIN BO BpeMEHa UCCIICIOBaHUS CPEIU3EMHOMOPCKOTO ITOOEPEKbs MOTJIH B KaUeCTBE
pumacoB O6pathb ¢ coboit

JlanHbIie OTBETHI: ' .

ONUBKOBOE Macjo

Q4.

m Ilonconneunoe macio

Bepusie otBeTsI: L4 .

OJIMBKOBOE Maciio

_F'I e.

Cy1l1eHsle TPeIKie OpeXH

0
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Kakne n3 HIKenepeuncIeHHBIX ONOIOTHIECKUX MOJIEKYTI COJIEpXKaT B CBOEM COCTaBe cepy?

JlanHbIe OTBETHL: Lt b,
Cynbhomumnu

2 d.

Hucrenn

B Bepubie oTBeThL: L b,
Cynbhonumnu

2 d.

Hucrenn

_F'I e.

WNucynun

0
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BONIPOC 3: 3AIIPOC HECKOJBKHUX OTBETOB

Brioepute BCE npaBuiibHbIe 0TBETHI.

VY oxHoro u3 BuoB 3eneHoi Bogopociu Ulothrix ramera copeprxur B sape 10 xpomocom. CrieioBaTesibHO, y 3TOTO BUIA
B HOpME

Jlannbie oTBETHI: il .



3oocnopsl coaepxar 10 xpomocom

A d.

Kitetka Ha cTanuu aHadasbl BTOPOTO JesIeHus Meiio3a coaepkuT 20 XxpoMocoM

Bepnsie otBeTsI: L4 b,

3oocnopsl coaepxkar 10 xpomocom

2 d.

KrneTka Ha cragmm aHadassl BTOPOTo IeneHus Meio3a coaepxut 20 XpoMocoM

_-'I e-

Krnetka cinoeBuma Ha ctanuu G2 uatepdassl conepxut 10 xpomocom

0
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BOIIPOC 4: 3AIIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

Juis monmy Isiuii MOPCKUX JKeryaeit (pakooOpas3Hble), OOMTAIONINX B MPHOPEKHOI 30He 3anaqHol ATIaHTHKY TOKa3aHa
BO3MOXKHOCTH TPaHCATIAHTHUYECKOTO MEPEHOCca 0co0el K BOCTOUHOMY ITOOepeXbio OkeaHa. KakoBbI BO3MOXKHBIE
MEXaHM3MBI 3TOT0 TepeHoca?

JlaHHbIe OTBETHI: ' .

((HyTeIHeCTBI/Ie» PAYKOB Ha IIaBalOIUX NpeaAMETax

2 d.

[lepenoc padyKkoB MpH HOMOIIN MOPCKHX CYJOB

4e.

7m Hep C€HOC JIMYUHOK TCUCHHUAMU

Bepnsie otBeThI: L4 .

«HyTe].HeCTBI/IC)) PAYKOB HA IJIaBAOIIUX NPeAMETAX

_-'Id.

[epenoc padyKkoB Mpy HOMOIIN MOPCKHX CYJIOB

4e.

Hep C€HOC JIMYUHOK TCUCHHUAMU

5
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BOIIPOC 5: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epure BCE npaBuiibHbIC 0TBETHI.
[Ipu caxaprom nuabere

__ JlanHbIe OTBETHL: 'l .

Moryt ObITh pa3pymeHbl 0eTa-KJIETKHU MOJDKEITYI0OYHOH KeTe3bl

4e.



PeKOMeH[[y}OT JAUCTY C MOHMKCHHBIM COACPIKAHUCM JKUPOB

Bepnsie otBeTsI: L4 b,

Moryt ObITh pa3pylIeHbl 6eTa-KJIESTKHU MOJDKEITYI0YHOH KeTe3bl

& e.

PCKOMEH[[yIOT JUETY C MOHMKECHHBIM COJICPIKAaHUCM JKUPOB

5
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.

Konbuatble 4epBU — CETMEHTUPOBAHHBIE KUBOTHBIE, @ 3TO 3HAUYUT, YTO BAOJIb IJIaBHOM OCH UX TeJla 3aKOHOMEPHO
MIOBTOPSIIOTCSI HEKOTOPBIE CTPYKTYpBL. BriOepute anemenTs! Tena Hepenca — Opoasaero MHOrOIETHHKOBOTO YEPBS,
TIOBTOPSIIOLINECS BJOJIb €TO TepeHe-3a{HEH OCH.

JlarnHbIe OTBETHI: ' 5.

Llenomudeckue MeKu

4 b.

HepsHble y3ibl

2 d.

Opransbl BbIJICJICHUS

4e.

iV

[Tapanogun

Bepnsie otBeThI: L4 3.

HCHOMI/I‘ICCKI/IG MCIIKH

_-'I b.

HepsHbie y3mb1

_-'Id.

Opl"aHLI BBIACIICHUA

4e.

ITapanoguun

5
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BOIIPOC 7: 3ANIPOC MHOTI'OKPATHOI'O BBOJA INPONIYIIEHHOI'O TEKCTA

Hepe,u BaMH 1/1306pa>1<eH14;1 Ppa3JIMYHbIX CTa,Z[I/Iﬁ HEKOTOPOTO INpouecca NMpoOTEKAIICTO Yy paCTCHHﬁ. PaCCMOTpI/ITC PUCYHKHU U
_I BBIINIOJIHUTEC 3aJIaHUA.



%’i

T0JI€ B BHJE MOCIIEOBATENLHOCTH OYKB 0€3 3HAKOB MPENMHAHMS U TPOOEIIOB, PETUCTP HE BaXKEH.

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

a. OmpIIeHNE U OIUIOJOTBOPEHHE MTPOUCXOAT HE CHHXPOHHO
b. Apxerouuii npeACTaBICH OJHON KJICTKOM

c. [Ipu o6pazoBannm Meracrop MpoOMCXOAUT Mei03

d. ®opmupyeTCsS TPUILUTOUIHBINA SHIOCIEPM

e. XKenckuii rameTouT cocTOUT U3 7 KIETOK

Ortser: [c]

3. TTo xapaKkTepHBIM JETANISIM CTPOCHHS ONPEICINUTE, K KAKOMY OTAETY OTHOCUTCS H300paKEHHOE pacTeHUE U
3aIMIIUTE PyCCKOe Ha3BaHME 3TOrO OT/ENa B OTBEACHHOE MOJIe.

Ortser: [h]

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

5. 3anuimTe B OTBEACHHOE T10JIC PyCCKOE HA3BaHME THIIA THHELES 9TOr0 PACTCHHUS.

Ortser: [K]

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



MeToa OlLleHKH

Tounoe coomeemcmeue

MeTo1 OLIEHKH

Tounoe coomsemcmaue

MeToa OlleHKH

Cosnaoenue wabnona
Cosnaoenue wabnona

; O O% OO"!
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1. Ycranosure HpaBPIJ'[LHBIﬁ 1(070)201(0) 8 CTaI[I/Iﬁ pasBUTHUA CEMECHU, HAYMHAA C camoit paHHeﬁ. OTBeT 3al
3HAKOB MPENUHAHKS U TPOOEIIOB, PETUCTD HE BaXKCH.

Orser: & ABJEI'B

2. BribepuTe BepHBIC XapaKTEPUCTUKH MIPEACTABICHHOTO Iporiecca (OTBET 3alUIINTE B OTBEICHHOE T
mopsiike 0e3 3HAKOB MPEITUHAHUS 1 MIPOOETIOB, PETUCTP HE BaXKCH):

a. OnpUIeHHE U OTUTOIOTBOPEHHUE MPOUCXOSAT HE CHHXPOHHO

b. Apxeronuii npeacraBieH 0JHOH KIETKOH

c. [Ipn o6pazoBaHny Meractop MPOUCXOAUT MeH03

d. ®opmupyeTcsi TPUILIOWAHBIN SHAOCTIEPM

e. XKenckwuii rametouT cocTOUT U3 7 KIETOK

Orser: & acde

3. ITo xapakTepHBIM JETANISIM CTPOCHHS OIIPEACIHUTE, K KAKOMY OT/IeJIy OTHOCHTCS H300paKeHHOe pa
TnoJe.

Orser: & IHoxpsITOCEMEHHBIE

4. 3anumvTe B OTBEJICHHOE TI0JIE PyCCKOe Ha3BaHUe KJICTKH, KOTOPas JIaeT Havyallo 3apObIIIEBOMY

Orser: & Meracnopa
5. 3anumuTe B OTBEJCHHOE I0JIE pycCKoe Ha3BaHMe TUIIAa THHEIEes] 3TOT0 PacTeHUSI.

Orser: @ AnoxapnHbIi

HpaBl/IﬂbeIe OTBEThI 1Jisl: M

ABJIETB

“paBMJlbllble OTBEThI 1JisA: C

ACDE

IlpaBuabHbIe 0TBETHI 1J1s: h

[TIm]oxpsiTOCeM[ sie [HHBIE

[L]BeTkOBEIE



MeTo/1 OLleHKH Hp{lBl’[Hbele OTBEThI 1JIsl: O

Tounoe coomsemcmeue Meracnopa

Tounoe coomsemcmeue Makpocnopa

MeTox OLIEHKH IlpaBuiabHbIe 0TBETHI 11 K
Cosnaodenue wabnona [ ]enoxapnHbIii

Cosenaodenue wabnona [Cclunkapnusbriii

Cosnaodenue wabnona [Cclpocumiics

8
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNIYIMEHHOI'O TEKCTA

Ha pucynke n300paxeHbl TeHEPaTUBHBIC CTPYKTYPHI MPEACTABUTENCH Pa3InYHbBIX OTAEIOB BRICIIMX pacTeHUd. BHecuTe
pyCCKHE Ha3BaHMs 3TUX OT/EJIOB B OTBEJICHHBIE TI0JIA PSAIOM C COOTBETCTBYIOIIIMMU HOMEPAMHM.




Bb10OpaHHbBIil 0TBET:

MeToa OLleHKH

Coenaodenue wabnona

Coenaodenue wabnona

MeTo/ OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OleHKH

Cosnaodenue wabnona

MeTo/ OLlEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/a OLIeHKH

Cosnadenue wabnona
Cosnadenue wabnona

Cosnadenue wabnona

Ha pucynke n300paxeHbl reHepaTUBHbIE CTPYKTYPBI PEACTaBUTENICH Pa3IMYHBIX OTIEIIOB BBICIIHX |
OJISL PAAOM C COOTBETCTBYIOIUMY HOMEPAMH.

1. & IMoxpbITOCEMEHHBIE
2. O IInayHoBHIHBIE

3. Y Fonocemennbie

4.9 IManopTHHKOBHIHBIE
5. & XBoOlIEeBUAHbIE

IIpaBu/bHBIC OTBETHI 1JIS: I

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

np‘tlBHﬂbIlblC OTBETHI JJI: t

[Tnjnaysosuamsie( )2()?()?2()?2()?()2()?()?
[Hn]maynsr( )?()?()?2()?2()?()?()?()?
[Mn]rayroo6passte( )2( )20 )2()2()?2()?2()2()?

ﬂpammmu.le OTBETHI IJIsI: Y

Tomocem[estJuusre( )?()?()?2()?()?2()?()?()?

npaBllJlbllblC OTBETHhI IJIfA: O

[TInjanoporaukoo6pasusie( )2( )2()2()2()2()2()2( )?
[Tjanoporaukosmmasie( )2( )2()2()2()2()2()?()?
[MnJanoporaukn( )?()?()?()?()?()?()?()?

npaBﬂﬂbele OTBEThI 1JIsl: W

[Xx]BomeBumanie( )?( )?()?()?2()?2()?()?()?
[Xx]somm()?()?()?()?2()2()2()2()?
[Xx]Bommeobpasusie( )?()?()?2()?()?2()?2()?2()?

5
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BOIIPOC 9: 3CCE

Ilepen Bamu Tekcr, coaep:kammii N9Th OHOIOrHYECKUX OIINOOK. BHUMAaTe1bHO IPOYTHTE €ro,
HaliAuTe OIUOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B 0TBE/IEHHOE MOJIe.
Buumanue! Hcnpaenenue ¢ppazel ucknouumenvHo ompuyanuem (Moxcem — He MOicem, umeem — He
umeem u m.n.) ne 3acuumoiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

CnyxoBoit aHaIM3aTOp - CHCTEMa YyBCTBUTEIBHBIX CTPYKTYP (PElenTopOB), HEPBOB H IIEHTPOB HEPBHOU
CUCTEMBI, PACTIO3HAIOIINX M aHAJTH3UPYIOMINX 3BYKOBYIO HHpopMaIuio. YenoBedecknii opraH, HTParouit
Ba)XHYIO POJIb B BOCIIPHATHH 3BYKOB - YX0. DTOT OpraH MoJpaseseTcsa Ha B YacTH - HapyKHOE yXO U
BHyTpeHHee. HapyXHoe yXo - 3TO yIIHas pakKOBHHA M HAPY>KHBIH CITyXOBOM MPOXO0/], KOTOPBIH
3aKaH4MBaeTcs OapabaHHOH nepenoHkoi. bapabanHas mepenonka oTAesIeT Hapy>KHOe yX0 OT 6apabaHHOM
MOJIOCTH, KOTOpasi pacroioyKeHa BHYTPU TeMEHHOH KocTu ueperna. B 6apabaHHO MOIOCTH HAXOIATCS
MOJIOTOYEK, HAKOBAJIbHSA U CTPEMEYKO - TPH HEOOIBIINX COUWICHEHHBIX KOCTOYKH, KOTOPbIE YCHIINBAIOT U
nepenaroT Konebanns OapabaHHON ITePeTIoHKN Ha OKHO BHYTPEHHETO yXa.

BryTpennee yxo mpeacTaBiseT co0oil TabUPHHT, B €r0 COCTaB BXOJAT YIUTKA U MOTYyKPY>KHBIE KaHAITBI.
VYiuTKa - 3TO CIHpajbHO 3aKPyYCHHBIM KOCTHBIH KaHal, BHYTPh KOTOPOTO OTXOIUT CHHpalibHas KOCTHAs
IJIaCTUHKA. BHYTpH yNHTKa 3aloiHEeHa BO3AYXOM, B JTOW TMOJOCTH KOJIEOAHWS PACIPOCTPAHSIOTCS W
JOCTUTAIOT PelenTopoB ciiyxa. CKOIJICHHE PEleNTOPHBIX BOJOCKOBBIX KJIIETOK B TOJOCTH YIUTKH - KOPTHEB
OpraH, €ro KJIETKH BOCIPHHHUMAIOT KOJEeOaHWS W NpeoOpa3yloT WX B CHTHAIBI, Iepefaroliuecs Ha
ACHAPUTHBIC OKOHYAHW YyBCTBUTCIIbHBIX HeI\/'IpOHOB.

Tena 3TUX HEUPOHOB JIEKAT B YUACTKE LEHTPATILHON HEPBHOM CUCTEMBI - CIIUpAJIbHOM ranriuu. OTTyna

%) M0 YEepermHOMY HEpBY CIYXOBOW CHTHAJl IOCTYIAeT B CIyXOBBIE LEHTPHI TojoBHOro Mmosra. CHauana
I/IH(bOpMaIH/Iﬂ AOCTUTaCT YJIUTKOBBIX AACP MPOAOJIrOBATOrO0 MO3ra, M3 HUX aKCOHBbI UAYT B HUKHUC XOJIMUKH
YeTBEPOXOJIMUS, PACTIONOKECHHBIE B POMEXYTOYHOM MO3Te. JTO ITOAKOPKOBBIE IIEHTPHI ciryxa. M3 moaxopku
nH(pOpMaIUs HAKOHEI[ TOCTYMAeT B BBICIIMNA IEHTP CIIYXOBOTO aHAIHM3aTOpa - BHCOYHYIO KOPY OOINBIIHX

HOJTYLIApUH.
JaHHbIiH 1)CyxoBoii aHaTU3aTOP COCTOUT HE U3 JIBYX, a U3 TPEX OTJCJIOB-BHEUTHETO, CPEHETO U BHYTPEHHETO
OTBET: yxa

2)bapabaHHas IOJIOCTH PAcMONOKeHa BHYTPH BUCOYHON KOCTH yeperna, a He TeMEHHOU
3)BHyTpH yinuTKa 3al0JHEHA CIIeHUaIbHON KHUIKOCTBIO, 3 HE BO3LYXOM
4)HbopMayHs OT CIIyXOBOIO aHAJIHM3aTOpa NOCTYNAET Cpa3y B CPEIHUIT MO3T, MUHYS IIPOJIOJITOBATHIH

S)quBepOXOHMI/Ie HaXO0QUTCA B CPEAHEM MO3I'C, 4 HE B IPOMCIKYTOYHOM

Bepmneriii otBer  [OTCyTCTBYET]

4
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BOIIPOC 10: 3ANPOC MHOTOKPATHOI'O BBOJA MMPONYIMEHHOIO TEKCTA

B oannom 3a0anuu eam HeobX00UMO npoaHaIUUposamv pacmeHm mexKcma, MNOCEAUEHHbI
Memoouke UCCIe008aHUll, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb
3a0aHus.

Meton monumepasHoi nenHoi peakuuu (IILIP) B Hacrosiee BpeMsi IIMPOKO MPUMEHSIETCS B
omomornn u MmemunuHe. Kmaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMUU
|unTepecyromeit Hac mocnenosarensHoctn JJHK. Crenu(puyHOCTh TaHHON peakidd 00ecredrBaoT
HEOOJIBIIINE TTOCIIETOBATEILHOCTH HYKJICOTHIOB - TpaiMepsl. VX mogdomparoT k 00OMM KOHIAM
ammmduuupyemoro ydactka JJHK takum oOGpazom, 4ToOBI MOCIEIOBATENHHOCTh TaK HA3bIBAEMOTO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA MOCIEAOBATEIPHOCTH Ha 5°-KOHIIE IIETH, TOTAa KaKk OOpaTHBIN
nmpaiimep oOpaTHO KOMIUIEMEHTapeH IMocienoBaTenbHocT Ha e€ 3’-koHie. Hampumep, ecnu



uHTepecytomuii Hac ydactok JIHK 3akanumBaercst mocnemoBatenbHocThio 5 -AAGCTA-3°, To
oOpaTHbIil mpaiiMep OyaeT uMeTh mociemaoBaTeabHOCTh: 5 -TAGCTT-3". UroObl mpaiiMepsl MOTIIH
y3Hath HeoOxoaumyro mnociuenoBatensHocth JIHK cmecs nmms TIHP peaknum HarpeBaroT 10
OTIpe/IeNIEHHOM TeMIEepaTyphl - TEMIEepaTyphl OTXKUTA MpaiiMepoB. ITa TeMIlepaTypa pacCuuThIBACTCS
myTeM MpuOaBJICeHUs K TeMIepaType IUIaBJIeHUs (TeMIeparypa, OpH KOTOPOW IMPOUCXOTUT
pa3beIMHEHUE JBYXIICTIOUYCYHOW MoJiekyiasl mnpaiimepa) 4°C  rpanycoB. JIHK-mommmepasa,
OCYILECTBIIAIONIAs PEINIMKALNI0 uHTepecyromero Hac yuactka JIHK, ucnone3yer npaiimep B KauecTBe
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe HaHHON peakuuu MOJy4yaeTcsl KOMUs HeoOXOoIuMOoi
nocnenoarenpsHoct JTHK.

Jiig Toro, 4to6bl pa3nuuuTh nociegosarenbHoctu JIHK, MOKHO MCTIOIB30BaTh PECTPUKTA3HI —
(bepMeHTBI, KOTOPBIE Y3HAIOT U pa3pe3aroT CTPOro OMpeesICHHBIE MOCIeI0BATEIbHOCTH HYKICOTHI0B
B JIHK (tak HaswsiBaeMble caiiThl pectpukimu). Hampumep, pectpukrasza Pfull, y xotopoii caiir
pectpukimu HeceT mocienoBarenbHocth 5 -GCATC|G-3", npu peakimuu ¢ IMOCIeI0BaTeILHOCTHIO
JIHK Oyner paspe3ath ee Ha jBa (parmMeHra, COAEpKallde Ha KOHIAX IOCIEIOBATEILHOCTH 5 -
GCATC-3 u5-G-3.

1.B mnpemiokeHHON TOCIEeNOBATEIILHOCTH HYKJICOTHOB 3aKOJUPOBAaH TenTua JumHOH 19
AMHHOKHUCIIOTHBIX OCTaTkoB. Bam HeoOXoaumo momo0Oparh mpaiiMepsl s aMIuddUKanuu
HYKJICOTHIHON ITOCIICJIOBATEILHOCTH, KOTUPYIOIICH JAaHHBIA TENTHJA, HadMHAs CO CTapT-KOJOHA
(ATG), u cogepxamieii cron-komoH (TGA, TAG, TAA). Ilomuute, 4T0o mpaiiMepsl JOKHBI OBITH
cienu(UIHbI U 00JIaaTh MPUMEPHO OJUHAKOBOM TEMIIepaTypoil ruiaBineHus (paznuuus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHs paccuuThiBacTcs o ¢dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJICOTHIOB KXKIOro THUMA. Pasmep Kaxkmoro mpaiimMepa JODKEH COCTaBIATh 15
HYKJICOTUIOB. 3alMIIUTEe B OTBEJCHHOE IOJIE MOJIyUYCHHBIC MpaiiMepbl B HANpaBICHHH OT 5’- K 3’-
KOHITYy B BH/Ie MOC/JI€I0BATeIbLHOCTH 3arjJaBHBIX JATHHCKHX OYKB 0e3 Mpo0esioB (B TOM 4YHCIIE
KOHIEBBIX) U YKAKUTE TEMIICPATYPY UX TUIABJICHUSI.

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATACTTCG
ACTATAAGACTAGAGTAAATA-3’

OTtBet:

[Tpsimoii npaiimep: [X]

OOpartHsbIit mpaiimep: [Y]

TemnepaTypa nuasneHus npamoro npaiimepa: [2]°C

TemnepaTypa nuasieHus oopatHoro npaiimepa: [K]°C

2. Tlomyuennslii B mpenpiaymieid yactu 3ananus [ILP mpomgykT BcTpawBaeTcss B MIa3MUIY JUIS
CHUHTE3UpOBaHusl Oenka B Oakrepusix. BaM naHbl mociieoBaTeabHOCTU (CalThl PECTPUKLUH), IO
KOTOPBHIM JIBE PECTPHUKTa3bl (IHIOHYKJEa3bl pecTpukiuu) crneunduuno paspesaror JHK. B otsete
YKOKUATEe pa3Mep (PparMeHTOB, KOTOpbIE TMOJy4aTcsi B pe3yjbTaTe€ pPeaKIUu PECTPUKIINH,
MPOU3BEICHHOM ATUMHU PECTPUKTA3aMU IS IUIa3MUIbL, COJAEpXalleil BCTaBKYy B IPaBWIbHOU
OPUEHTAIINH 1IETIH.

Hindlll 5" - AJAGCCT - 3°

Scrl 5" - GCTTGAG|CTTT - 3°



Scrl
2225

MeCTO BCTaBKU

4500 rn.H.

@ npomoTop

OTBeT 3anuIIUTe B OTBeJEHHOE 10Jie B BH/E MOC/IeI0BATEIbLHOCTH YHCEJ, PACIOJIOKEHHBIX IO
BO3PACTAHHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPOoOeIaMHu.

Otger: [mM]

BoiOpaHHblil 0TBET:

B oannom 3a0anuu sam neobxooumo npoanaiuzuposams pacmenm mekcma, noce
3HaHUU u ungopmayuu us
Meroa nmonumepasHoit nienHoi peakiuu (I1L[P) B HacTosmee BpeMs: MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHN HHTEPECYIOLIEH HAc TMOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKJICOTUOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI TOCIEI0BATEIHLHOCTh TaK HA3IBAEMOTO MPSIMOTO Tpa
L[EeNH, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCThIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIM Y3HaThb HEOOXOMUMYIO MOCIIEAOBATENb
OTIPE/ICIICHHOW TeMITepaTyphl - TeMIIepaTyphl OTXKHATA NMpalMepoB. DTa TEMIIEPAT,
MIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beMHEHNE ABYXIEOUYSH
OCYILECTBISIIONIAsl pEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3ynbTaTe NaHHOM peakluy MOMy4aeTcsl KOs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
Jns toro, ytoObl paznuuuth nocienoBatenbHocTH JIHK, mMoxxHO umcmon
pa3pes3aroT CTPOro onpeAeNeHHbIe MocienoBaTeNbHOCTH HykieoTnn0B B JIHK (Tak
Pfull, y xoTtopoii caiiT pecTpUKIMH HeCET mocienoBarebHoCTh 5 -GCATC | G-37, 1)
ee Ha JiBa ()parMeHTa, CoJAepKalllie Ha KOHIax mociaenoBarenbHocT 5 -GCATC-3

1. B npenioxeHHON MOCIIe0BaTeIbHOCTH HYKICOTHUIOB 3aKOJMPOBAH MENTUI [
nmoio0paTh mpaiMepsl IS aMITTUUKANA HYKJICOTHTHOM ITOCIIeIOBATEILHOCTH,
(ATG), u coxepxaineit cron-komon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaiim
OJIMHAKOBOHM TemIieparypoil miaBieHust (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXa0ro THma. Pasmep Kk
3anuiuTe B OTBEJICHHOE IMOJIE TMOJYYEHHBIE MpaliMephl B HAIMpPaBICHUU OT 5’-
JIATHHCKHUX OYKB 0e3 n1po0esioB (B TOM 4HcJIe KOHIEBBIX) U YKQXKUTE TEMIEPATYP

5 - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATA
ACTATAAGACTAGAGTAAATA-3’

OrtBer:

[psimoii npaiivep: @ TACATGTATTCGTCT

Ooparnsrii mpaiimep: “# TTACTCTAGTCTTAT

Temneparypa niasieHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaeHus obpartHoro mpaiimepa: © 38°C

2. [lomyuennslit B npensiayniei yactu 3aaanus [P npoaykT BcTpanBaeTcs B mia
MOCJIEI0BATENBHOCTH (CAMThl PECTPUKIUU), 1O KOTOPBIM JIBE PECTPUKTA3bI (IHIC



OTBETE YKaKUTE pa3Mep (PparMEeHTOB, KOTOPbIE MOIY4aTCs B PE3yNbTaTe Peaklny
IUIa3MUABI, COAEpIKallel BCTaBKY B IPAaBUJIbHOM OpUEHTALUU LIETH.

Hindlll 5" - AJ/AGCCT - 3°

Scrl 5 - GCTTGAG|CTTT - 3

MEeCTO BCTaBKun

Scrl
4000 0

4500 n.H. 4500 r.H.

Scrl
2225 @ npomoTop

OTBer 3anMIIMTe B OTBeJEeHHOE II0Jie B BHAE IOCJIeJI0BATEIbHOCTH 4HCeJ
OJIMHOYHBIMH IPOOEIaMH.
Otser: @ 17 500 1775 2265

MeTox oneHKH IlpaBuJibHBIE OTBETHI AJIsI: X
Coodeporcum ATGTACATAAGCAGA
MeTo OLleHKHU [IpaBu/ibHBIE OTBETHI AJIsI: Y
Coodepoicum TTACTCTAGTCTTAT
MeTox oneHKH IlpaBuJibHBIE OTBETHI AJISI: Z
Tounoe coomeemcmaue 40

MeToa OLEeHKH [IpaBuabHbBIE OTBETHI 1JIs: K
Tounoe coomeemcmaue 38

Metoa oueHKH IIpaBuibHBIE OTBETHI JJIs: M
Tounoe coomeemcmaue 517 1775 2268
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BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kaxkue nsmMeHeHusi MOTyT BO3HHKHYThH B IOJYYeHHOH B MpeAbIAYIIEM 3aJaHUU
nocjenoarebHocTH JJHK 1 kakoBbI NPUYNHBI NOABJICHUS TAKUX U3MeHeHuit? [laiiTe
KPaTKHil 0TBeT.

Haunnplii B nosydyenHoi nocnenosarensHoctu JJHK Moryt npou3oiitu MyTaliMoHHbIE H3MEHEHUs. Tak Kak

OTBCT: AHAJIU3UPYETCA OMNPCACIIHHAA TOCICAOBTACIbHOCTh, MOXKHO I'OBOPUTD JIMIIb O T'CHHbIX MYyTallUgX. MoxeT
B l'IpOPI3OI>iTPI BLIHaI[CHI/IC(I[CJ'IeL[I/Iﬂ HyKJ'IeOTI/II[a) WK JyTUIMKalusa y4acTka nocAC€0BaTCIbHOCTH

BepHhsrit [OtcyrerByer]
OTBET
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BONIPOC 12: 3ANPOC MHOI'OKPATHOI'O BBOJA IMNPONIYIMEHHOI'O TEKCTA

Buumamenvno npouumatime npeonodicennvie pazmenmsl meKcma u paccmompume pucCyuKuy, 3amem nepexooume K
BbINOTHEHUIO 3A0AHU.
®parmenr 1.
BoNbIIMHCTBO Ha3eMHBIX PaCTEHUI BCTYNAIOT B CHMOMOTHYECKUE OTHOIIEHHS ¢ IpubamMu, 00pa3ysi MUKOPH3Y. DTH IPHOBI
UTPAIOT KIIIOYEBYIO POJIb B PErYJIILUU JOCTYITHOCTH MUTATENBHBIX BELIECTB U HHTCHCHBHOCTH YIJIEBOJHOTO METabO0IM3Ma,
Y4acTBYIOT B ITOBBIIICHNH aAaNTAMOHHBIX BO3MOXKHOCTEH pacTeHni. OHM OKa3bIBAOT BIMSIHUE Ha CTPYKTYpPY IOUBHI,
6unopazHoobOpasue GUTONEHO30B M (PYHKIIMOHIMPOBAHNE SKOCHCTEM B I1e1oM. COTJIaCHO COBPEMEHHBIM IIPEICTABICHISIM
BBIJICTISIFOT CJIETYIONINE OCHOBHBIE TUIIBI MUKOPH3: SHAOTPO(HBIN, SKTOTPOMHBII 1 3KTOIHIOTPO(HBIN, COUETAIOIINH B
ce0e 4epThl ABYX HEPBBIX THUIIOB.
OKTOMHUKOpH3a BO3HUKAET, KOT/1a TH(HI Tprbda OIIIeTal0T KOPEHb TUIOTHOM CeThI0, 00pa3ys 4eXO0J, FITH MUKOPH3HBIE
TpyOKH (prucyHoK 1). ['udbr rpnba npoHUKAIOT CKBO3b PHU30IEPMY KOPHS M PACIIPOCTPAHSIOTCS M0 MEKKICTHUKAM, HE
NPOHUKas B KJIeTKH. J{i1st KopHel, 00pa3yronix TaKylo MUKOPHU3Y, XapaKTepHO OTCYTCTBHUE KOPHEBBIX BOJIOCKOB U
peIyKLHsI KOPHEBOT'O YEXJIMKA BIUIOTh JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DKTOMHUKOPH3Y 00pa3yroT IpeBECHBIC PaCTEHHS,
cocTapisronie npuMepHo 10% coBpeMEeHHBIX CEMEHHBIX pacTeHuil. [ pubHON mapTHEP OTHOCUTCS K Oa3uIUaIbHBIM,
CyMYaThIM WM 3UTOTHYECKUM rpudam. B HacTosiee Bpems onucano okosio 8000 BUIOB SKTOMHKOPU3HBIX TPUOOB, HO
oO1ee ux uncio MoxeT gocturath 20-50 Teicsd. HekoTopkie U3 3TUX IpHOOB, TaKUe KaK MOJ0CHHOBUK MJIM MACIICHOK,
(hopMHupPYIOT CHMONO3 TOJIBKO € OZJHUM POIOM AepeBbeB. Jpyrue, kak, HalpuMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OJTHO IEPEBO MOXKET UMETh 110 15 u Gonee rpuOHBIX NapTHEPOB. B skTOMUKOpH3HOM
cuMOmo3e 00a mapTHEPA MONTyJaroT B3aNMHYIO BBITOly: PACTEHHE 00eCIeYMBaeT MUKOOMOHTA OPraHHIECKUMHU

| COCAMHEHUSIMH, a TPHO, B CBOIO OYepeib, CHAOKaeT PUTOOMOHTA MPEUMYIECTBEHHO COSANHEHUSIMH a30Ta, B TOM IHCIIE
MOYEBHHOH — CBOMM TJIaBHBIM IIPOTYKTOM 00MEHa, a Takxke (ochopom, KanueM, KadbIueM U MUKpo3ieMeHTaMu. Kpome
TOTO, Pa3BETBIEHHBIM MUILIENNI Tprda MOCTABISIET PACTCHHIO BOAY, (DYHKIIMOHAIBHO 3aMEHSST KOPHEBBIE BOJIOCKH.
DHIOMUKOpHU3a (PUCYHOK 1) XapaKTepHu3yeTcsi TEM, YTO TU(PBI MUKOOHOHTA MIPOHHUKAIOT B KJIETKH KOPbI KOpHs. Ha
MOBEPXHOCTH KOPHSI OHA BBIpakeHa cJ1a00, 1 OCHOBHASI YaCTh MUILIENIUS IpUOa HAXOIUTCSl BHYTPH KOpHA. B KiieTkax KopHs
MOTyT 00pa30BBIBaTHCS CKOILIEHHS T} rpuda B Buae KIIyOOUYKOB M B BHJIE ITy3bIPHKOB (Be3HKY). ['MdbI MOTYyT
Pa3BETBIIATECS BHYTPH KJIETKH — 3TH 00pa30BaHUs Ha3bIBatoTCs apOyckynamu. K sHIOMUKOpH3e OTHOCATCS
apOyCKyJIApHBIN (BE3UKYISIPHO-apOYCKYJISIPHBIN), SpPUKOUIHBIA U OPXUIHBIN TUI. [IBa MOCIEIHUX XapaKTePHBI TOJBKO JJIs
npejacTaBuTeNel cemeiictBa BepeckoBbie 1 OpxuaHbie, COOTBETCTBEHHO. Hanbosnee pacpocTpaHeHHOH pa3HOBUIHOCTHIO
SHIOMHKOPH3HI SBIETCA apOycKyIspHas Mukopusa (AM). AM ¢opmupyercs OONBIIMHCTBOM BBICIIHX pacTeHui (75-
90%) c rpubamu otnena Glomeromycota (~150 Bunos). He o0pasyror Mukopusy npeacraBurenn KpecronBeTHsix,
MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak U B cirydae ¢ 9KTOMHKOpPH30H, MUKOPH30BaHHOE pacTeHNE CHa0XXaeT Ipud
OPTaHMKOM, a PHIOMHUKOPHU3HBIE TPUOBI 00ECTIEYNBAIOT CBOETO XO35IMHA B IIEPBYIO ouepeab (GochopoM, a TaKkKe KajanueMm,
MEJIbIO U KaJIbIIHEM.
OKTOIHIOMHUKOPH3a BO MHOTOM CXO/IHa C SKTOMHUKOPH30ii: 00pasyercs MaHTHs U3 riud rpuda, 0JHAKO MUKOOHOHT
MIPOHHUKAET BHYTPb KIETOK MUAEPMHCA M KOPBI KOPHA. DTOT THII MUKOPHU3BI 00pa3yeTcss HEKOTOPBIMHU PaCTEHUSIMH
cemeiicTBa BepeckoBble. ApOyTOUIHBIN THI SKTOIHJOMHUKOPH3bI XapaKTepeH ISl 3eMIITHUYHOTO JIePEeBa, TOJOKHSIHKH,
IPYLIAHKH U Jp., @ MOHOTPOTIOUAHBIN - I NOAbeTIbHUKA. MHOTHE U3 3THX PACTEHUI SBISIOTCS MUKOTPO(HBIMH (T.H.
«canpo@ure).
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PucyHok 1. 3KTo- (cnesa) n aHgommnKkopusa (cnpasa). MosACHEHUA B TEKCTE

®parmenr 2.

BoboBeIe pacTeHns CIIOCOOHEI K (POPMUPOBAHHUIO HECKOIBKUX MYTYaJIHCTHICCKAX YHIOCHMOM030B (pUCYHOK 2). OnuH u3
HUX IpeACTaBIsIeT co00i cnMOnoTHYecKoe B3auMoeicTeue ¢ AM-rpudamu. Hammuane AM yiydimaeT MUHEpaIbHOE
MMUTaHUE PAaCTEeHUS, MPex e Bcero pocdarHoe, MOBHIIIAET YCTOWIHBOCTD PACTCHUN K (PUTOMATOTeHAM U a0HOTHIECKAM
ctpeccam. AM cuMOmn03 compoBokaaeTcss POPMHPOBaHUEM OCOOBIX CTPYKTYP, Ha3bIBAEMBIX apOycKynamu. B HUX
MIPOUCXOIUT B3aUMHBIA OOMEH MPOAYKTaMHu (oTocuHTe3a U ochaTtamu. BaxkHBIMU 3KOTOTHYECKUMHA GYHKIAIMHI TPHOOB
AM siBistOTCSs 0OECIICUeHUE B3aMMOICHCTBHS PACTCHUI Pa3IMYHBIX BUJOB B (DUTOIICHO3aX MOCPEICTBOM CITUHOM CETH TU(
U ydactue B (JOPMUPOBAHUH CTPYKTYPBI OYBBI.

OcobeHHOCTRI0 6000B0-pHr300HanbHOr0 cumoOuo3a (BPC) sBisieTcst BrICOKast CICU(DUIHOCTD, TPOSIBISIOIIASACS B TOM, YTO
oIpe/ieTICHHbIE BU/IBI/IITaAMMBbI KIIyOSHBKOBBIX OaKkTepuii 00pa3yroT COBMECTHMBIE NP JIMIIb C ONPEACICHHBIMU
rpynnamu 6000BbIX. [Ipy 3TOM Ha KOPHSAX pacTeHUH Pa3BUBAIOTCS CIEIHATH3NPOBAHHBIE CTPYKTYPHI — KIIyOEHBKH,
KOTOpBIE SIBJSIFOTCS] BUZIOM3MEHEHUSIMU OOKOBBIX KOpHer. OHu (OopMUPYIOTCS B pe3ylibTate (JOpMHUPOBaHHUS 0CO00i
KITyOCHBKOBO# MepHcTeMbl. bakTepun OoCesTtoTesl BHYTPH KIETOK KiTyOeHbKa U TpaHCPOPMHUPYIOTCS B OakTepousl. B
KITyOCHBKaX CO3Jaf0TCS ONITUMAIIBHBIE YCIOBUS U (PUKCAIIIH aTMOC(HEPHOTO a30Ta OaKTEPOUIHBIM (PepPMEHTOM
HUTPOTEHA30H. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIOPOJa, M paCTEHUE CO3IaET MUKPOa’pOOHYIO Cpely BHYTPH
KITyOeHBKa, OKpYyKas ero CyOepHHI3UPOBAHHON YHIOICPMON M aKKYMYITUPYSI JIETTEMOTIIOONH B KiIeTKax. VIMEHHO Hammaue
nerreMorioouHa mpuaaéT 3((eKTUBHBIM KITyOeHbKaM HHTCHCUBHBIN po30BEIi 1BeT. braromapst oopasosanuio bPC
0000BbBIE paCTeHUsI MOT'YT PACTH Ha CyOCTpaTax, He COAEpIKAIMX CBsA3aHHOTrO a3oTa. OcylecTBiIeHHe mpoliecca HUKCALUH
a30Ta ompeenieT 3HaYuTeIbHyI0 posib bPC B kpyroBopoTe a3ora B IPUPOJIE U MOBBIIICHUH TUIOIOPOJIHUS TTOYB.
VHTEeHCHBHOCTD ()OPMUPOBAHUSI CUMOHO30B 3aBHCUT OT 00ECIICYSHHSI AIIEMEHTAMH TIOYBEHHOTO IIMTAHUS PACTEHUI —
¢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 npasunvhvle omeemol u3 yemvlpex npeonodcennvlx. Omeemnvl Ha KaxicOblil BONPOC 3aNUUUME 8
8u0e NOCAe008AMENbHOCHIU IAMUHCKUX OVKE 6 andasumnom nopsoke 6e3 npobenos u 3HaK08 NPEenuHaHus.
1. llpouuTaiite pparment 1 u paccmoTpure pucyHok 1. BoiGepure Bce NpaBUJIbHbIE YTBEPKICHHUS.
Bce pactenus cemeiicTBa BepeckoBble 00pa3yoT 3pUKOUIHYIO MUKOPU3Y
BenokoyanHas Kamycra — MEKOPH3HOE pacTeHue
B oTnudne 0T SHIOMHUKOPH3BI, SIKTOMHKOPH3a 00eCIIeYNBAET PACTEHHE [TPEUMYIIIECTBEHHO MOUEBHHOM
IMpu npopacTaHny BHYTPb KOPHS, TH(])A SHIOMUKOPU3HOTO Iprba 00pas3yeT ammpeccopuit

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

Bobossie pactenns HE MoryT oHOBpeMEeHHO 00pa30BaTh 1 MUKOPHU3Y, H KIIyOE€HBKOBBIA CHMON03

Pactenus cemeiictBa boOOBBIE 00pa3yIOT SHIOMUKOPU3Y

I'a3000pa3HebIif a30T MpeBpaacTCs B KITyOSHbKE B aMUHOKHCIIOTHI

3a co3manue MUKPOa’pOOHOi Cpeibl B KIIyOCHBKE OTBEYAET TOIBKO JISTTEMOTIOOUH
Ortser: [Y]
3. OcHoOBBIBasich Ha HH(GOPMAIUH U3 TEKCTOBLIX (parvMeHTOB U PUCYHKOB, BbIOEpHTE Bce NPAaBUIbHbIE
yYTBep:KIeHUsl.

Ecnu BeIpamuBaTh 6000BbIE pacTeHHs HAa JOCTATOYHOM oOecredeHnn a30ToM 1 Gpocdopom, onn HE
OynyT hopMUpPOBATH KOPHEBBIE CHMOMO3EI

DOKTOMHUKOPH3a XapaKTepHa /I BCEX pacTeHUH

Hurporenasa npeBpamaer MOJICKYIIPHBIA a30T B AMMOHHMH

Bobossie pacrenus HE moryT ¢opMupoBars SKTOTpOoQHYIO MUKOPHU3Y
Ortser: [Z]
4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX ()parMeHTOB U PUCYHKOB, OTBEThTE HA BONPOC: yCHJIEHHEe KaKHX
Npo1eccoB NPOUCXOAUT NpH IpeKTUBHOM PYHKIMOHMPOBAHMYU B3aMMOBBITOHBIX CHM0OHO030B PacTeHM,
KJYOeHbKOBBIX OakTepuii 1 AM-rpudoB:

TpaHcnopTa yrieBo 0B U3 IUCTa B KOPEHb

Tpancnopta BoAbl U3 KOPHS B JIUCT

TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PaCTCHHUE

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

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

Bce «canpoduTHbIe» pacTeHHS SBISIOTCS 00JUTaTHEIMI MHKOPHU3000pa30BaTEIsIMU

Pacrenns HE cniocoOHBI ycBauBaTh OpraHNYecKHil a30T

Pa3paboTtka npenapaToB Ha 0CHOBE MUKOPHU3HBIX TPUOOB MO3BOJUT YBEITUYHUTh YPOKAHHOCTH
KYJbTYPHBIX PaCTCHUH
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 I10]



BJIMSIHHE HA CTPYKTYpY IOYBBI, OMOopa3sHooOpasue GUTOLEHO30B U (PyHKIIMOHUPOBAHNE IKOCHUCTEM B ]
CJIe/lyIOLIe OCHOBHBIE THITBl MUKOPH3: SHIOTPO(HBIH, SKTOTPOQHBIA 1 SKTOIHAOTPODHEIH, COUETAIO
OKTOMHKOpPH3a BO3HHKAET, KOria Tudbl rpuda OIIeTaloT KOpeHb IIOTHOM CeThIo, 00pa3ysl 4exol, Hil
PHU30AEpMY KOPHSI M pactpOCTPaHsIOTCS 110 MEKKIETHUKAM, He IPOHUKas B KiIeTKH. J{i1s KopHeH, o0
BOJIOCKOB M PEIYKLIUSI KOPHEBOTO YEXJIMKA BIUIOTh JJO OAHOT'O-ABYX CJIOEB KIETOK. DKTOMHKOPHU3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHuil. [ puOHON mapTHEP OTHOCHTCS K 6a3uIHaIbHBIM, CyMYaThIM HITH
BHJIOB SKTOMHUKOPHU3HBIX TPHOOB, HO 001IIee UX 9ruciIo MoxeT gocturath 20-50 teicsd. Hexotopeie 3
CHMOMO03 TOJBKO C OTHAM POJIOM JepeBbeB. [lpyrue, Kak, HalpuMep, MyXOMOp, MUKOPH3YIOT GOJIBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpH3HOM CHMOHO3€ 00a MapTHEPaA MMOTy4YaroT B
OpraHUYECKUMH COCTUHEHUSIMH, a TPHO, B CBOIO OYepe/Ib, CHab)aeT GUTOOMOHTA TIPEUMYIIECTBEHHO
MIPOAYKTOM OOMeHa, a Takxke (hochopom, KaiaueM, KabIIieM U MEKpodJIeMeHTaMu. Kpome Toro, pass
(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 Ha3bIBalOTCs apOyckynamu. K anoMukop:
SPUKOUIHBIA M OPXHUIHBIHA THIL. [IBa MOCIIEAHUX XapaKTEPHBI TOJIBKO IS TPEACTaBUTEINCH ceMeicTBa
pactpocTpaHeHHOH Pa3sHOBUAHOCTHIO SHIOMHKOPHU3HI ABIseTCA apOycKyispHas Mukopusa (AM). AV
rpubamu otaena Glomeromycota (~150 BunoB). He o6pa3yror mukopusy npeacraButenu Kpectomge:
HKTOMHUKOPHU30il, MUKOPH30BAaHHOE PacTEHHE CHAOKAaeT IPHO OPTraHUKOM, a SHIOMUKOPH3HBIE I'PHOBI
KaJIieM, MEJbI0 M KaJIbLIUEM.

DKTOHIOMHKOPH3a BO MHOTOM CXOJHAa C 3KTOMHKOPH30MH: 00pa3yeTcss MaHTHA U3 TH( rprba, 0THAK(
DTOT TUII MEKOPH3EI 00pa3yeTcs HEKOTOPBIMH PACTCHUSMH ceMeiicTBa BepeckoBble. ApOYTOHIHBIH 1
TOJIOKHAHKHU, TPYHIaHKU U JIp., a MOHOTpOHOHI[HI:-IfI - J1A IOABECIJIbHUKA. MHorue u3 3Tux paCTeHI/IfI Al

IKTOMMKOPH3a 3HOOMWKOPM3a
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MaHTUA.

apbyckyna

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

®dparmeHr 2.

Bo6oBsie pacTennst ClIocOOHBI K OPMHUPOBAHHIO HECKOIBKUX MYTYyaJTMCTUIECKUX SHIOCHMOM030B (P
B3anMozeiicteue ¢ AM-rpubamu. Hanmane AM yrydmiaeT MUHEpaIbHOE MIUTAaHUE PACTEHUS, TIPEXK/IC
¢uTonaroreHam u abnorndaeckuM crpeccaM. AM cuMOmO03 COITPOBOXKAAETCS (POPMUPOBAHIEM OCOOBI
oOMeH npoaykTramu (poTocuHTe3a U pocdaramu. BaKHBIMU 5KOJIOTHYECKUMH (QYHKIHMSIMEU rpHO0B Al
BUJIOB B (PMTOLIEHO3aX TIOCPENICTBOM €AMHOI ceTH TUd u ydacTue B POPMUPOBAHUHU CTPYKTYPHI IIOYBI
OcobenHocThIO 0000BO-pU30OHanbEHOTO cuMbuosa (BPC) siBisiercst Beicokast crieiuMIHOCTb, TPOSIB!
OakTepuii 00pa3yloT COBMECTHMBIE Maphl JIUIIB C OIIPEAEICHHBIMHU IpynnamMu 6000BbIX. [Tpn aTOoM Ha
KIIyO€HBKH, KOTOPBIE SIBIISIOTCS] BUIOM3MEHEHMSIMU OOKOBBIX KOpHEH. OHM ()OPMHUPYIOTCS B PE3YJIbT:
TIOCEIISIOTCSl BHYTPH KJIETOK KiIyOeHbKa U TpaHchOopMHUPYIOTCs B OakTepouibl. B kirybeHbKax co3/ar
06aKTepOUIHBIM (PEPMEHTOM HUTPOTE€HAa30i. DTOT PepMeHT paboTaeT B OTCYTCTBHH KHUCIOPOJA, U Pac
€ro CyO0epHHU3MPOBAHHOM DHIIOAEPMOI M aKKyMYJIHPYs JIETTEeMOTJIOONH B KJIeTKaX. IMEHHO HaJTYH
po30oBbIi 11BeT. biarogaps o6pazoBarnio BPC 6060BbIe pacTeHHS MOTYT pacTH Ha cyOcTpaTax, HE CO;
a30Ta oIpeessIeT 3HaYuTeNbHyI0 posib BPC B kpyroBopote a3oTa B IpUpoJe ¥ HOBBILIEHUH ITIOA0PO



MeToa OLleHKH

Tounoe coomeemcmaue

MeTox OLIEHKH

Tounoe coomsemcmsue

MeTox OlIEeHKH

Tounoe coomeemcmaue

MeTox OLIEHKH

obecreueH s JIEMEHTaAMH [IOYBEHHOIO MUTAHUS paCTeHI/Iﬁ — (bOC(l)OpOM " a30TOM.

NH.* s (iyranans

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

Bwibepume BCE npasunvhvle omeembi u3 uemuipex npeoiodicennvix. Omeemvl Ha KANCObLI 6ONPOC 3a

nopsoxe 6e3 npobeos U 3HaAK08 NPEenuHaHusl.

1. lIpouuTraiite pparment 1 u paccmorpure pucyHok 1. BoiGepure Bce NpaBUIbHBIE YTBEPIK/IECE
Bce pacrennst cemeiicTBa BepeckoBbie 00pa3yioT S3pUKONIHYIO MHKOPH3Y
BeokouanHas Kamycra — MUKOPH3HOE pacTeHue
B oTnrune 0T SHIOMHUKOPH3bI, IKTOMHKOPH3a 00ECIIEUMBAET pACTEHHE TIPEUMYIIIEC
IMpu npopacTaHuy BHYTPb KOPHS, TH(])A SHIOMUKOPU3HOTO Iprba 00pasyeT ammpec

OrtgeT: "' cd
2. IIpouuraiiTe hparMeHT 2, paccMOTpPUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Boboseie pactenus HE Moryt oqHoBpeMeHHO 00pa3oBaTh 1 MUKOPHU3Y, U KIyOCHbK
Pactenus cemeiictBa boOoBBIE 00Pa3yIOT IHIOMHUKOPH3Y
I"a3000pa3HbIi a30T MpeBpaacTcs B KIyOCHbKE B aMUHOKHCIIOTHI
3a cozgaHue MUKpOa’pOOHOI Cpeibl B KITyOeHbKE OTBEYAET TOJIBKO JIETTEMOTTIOOHH
Ortser: " bc
3. OcHoBBIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeIpammBaTh 6000BbBIE PACTEHUSI HA JOCTATOYHOM 00ECIIEYEHUH a30TOM H (O
OKTOMHKOpPH3a XapaKTepHa IS BCEX PACTCHUN
Hurporenasa npespalaer MOJEKYJISIPHBIA a30T B aMMOHUN
Boboseie pactenus HE moryt ¢opmMupoBars SKTOTpoHYI0 MUKOPU3Y
Otser: @ ¢
4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX (PAarMeHTOB U PUCYHKOB, OTBEThTe HA BONPO«
(pyHKUMOHUPOBAHUM B3aMMOBBITOHBIX CUMOHO030B PacTeHHUil, K1y0eHbKOBbIX OakTepuii u AM
TpaHcnopTa yrieBoJoB U3 JINCTa B KOPEHb
TpancnopTa BoJbI U3 KOPHS B JTUCT
TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTEHHUE
TpaHcriopTa aMUHOKHCIIOT U3 KIIyOSHBKOB B JIUCT
Orser: @ acd
5. OcHOBBIBasICh HA HH(OPMALINHU U3 TEKCTOBBIX ()PArMeHTOB, PUCYHKOB 1 Bammx 3HAHUSX, BE
JL1s BCceX 3KTOMHUKOPH3HBIX T'PHOOB XapaKTepeH MUPOKHUIl CIIEKTP pacTeHUN-X035€e}
Bce «canpoduTHbIe» pacTeHus SBISIOTCS 00JIMraTHBIMU MHUKOPHU3000pa30BaTelIsiMI
Pacrenns HE cniocoOHBI ycBauBaTh OpraHUIeCKHi a30T
Pa3paboTka npemaparoB Ha OCHOBE MUKOPHU3HBIX I'PHOOB MO3BOJIUT YBEINYUTH YPO:
Ortger: " bd

“|)‘(lBlUlbllbl(} OTBETHI JIfA: X

cd

anIBllIleble OTBETHI IJIsSI: Y

bc

n])‘dlilldll)llblc OTBEThI JIfA: Z

ac

anIBllIleble OTBETHI JIsA: M
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BOIIPOC 13: 3AHNPOC MHOTOKPATHOTITO BBOJA MMPONYIMEHHOI'O TEKCTA

CyM4YaTbIX rpuOOB (ACKOMHULIETOB) BCE CIIOPHI, 00pa3yroluecs B pe3yabTaTe Me03a U3 OJJHOU U TOH ke
JUIIONIHON KIIETKH, OCTaroTcsa B oOiell obosiouke — cyMmke. IIpu 3TOM CTpoeHHe CyMOK Yy pa3HbIX
ACKOMMIIETOB pa3HoOe. Y HEKOTOPbIX BUIOB BCE CIIOPbl B CYMKE pPAcIlOJOXEHbl B OAHY JUHUIO, B
CTPOrOM COOTBETCTBHH C TMOpsiAkoM pacxoxiaeHus xpomarua (l-e u ll-e nenenue wmeitosa
OPHEHTUPOBAHBI Y 3TOr0 Tpubda oauHaKoBO). Kak OyayT BBITIIAAETh CYMKH, €CIIM MCXOAHBIA AUIIIIONT
6bim  rereposurotoit  0.d,? Tlpenmonoxum, uro amiens O, obecrneumBaer  QopmupoBanue

HEXXI3HECTIOcOOHO# cropsl, a amtens O, — xu3HecmocoOHoi. 3amonuure Tabmmmy. B oTBeTax
UCIONIB3YITE clenyromue 0003HaueHus: Hexxn3HecnocoOHas ciopa — N, »xu3HecrocobHast criopa — L.
@deHOTUITBI Pa3HBIX CIOP HE pas3leisaiTe mpoOegamMu WM 3Hakamu npenuHanus (mpumep: NL). B
MOCIEAHEM 3aJaHUM 3alldIINTe BapHAHTHl PACIONOXKEHHS KIETOK B CYMKe, HE pa3ienss WX
npoberamMu, a caMH CyYMKH  OTAEIMTEe JApyr OT  Jpyra OJIWHOYHBIM  TPOOEIIOM.

Kosn4ecTBO KIIETOK B CyMKe [y]

ITnonaHOCTh Kk 101 13 HUX (N wim 2N) [u]

Cpenu HEX: KOJIMYECTBO KIJIETOK, HECYIIUX ajuiensb | [t]
d,
KOJIMYECTBO KIJIETOK, HeCYIIuX amenb | [j]
d.

BeInummTe pacnoiiokeHne KIETOK B CYMKe, €CIi BTOpasi KJIeTKa cieBa xu3HecrnocooHast | [1]

|| m3BectHo, uToO: BTOpasi KJIETKa CJIeBa [o]

HEXKHU3HECOCOOHas

BeimummMre Bce BO3MOXHBIC BapHaHTBl CYMOK, €CITH B OJHOW W3 XpPOMAaTHI B HCXOIHOI | [r]

JUTTONAHOH KIeTke mpousonuia Mytarus d, — d,

BriOpaHHBIii 0TBET:

CyMUYaThIX rpuOOB (aCKOMHIIETOB) BCE CIOPHI, 00pa3yroIIMecs B pe3ysibTaTe Meu:
ob1eit 06o104ke — cymke. [Ipr 3TOM CTpoeHHe CyMOK Y pa3HbIX aCKOMMIIETOB pas]
B OJHY JIMHUIO, B CTPOIrOM COOTBETCTBHUH C IOPAAKOM PACXOKIACHUA XpOMATHUI (
oauHakoBo). Kak OyayT BBIMISAAETh CYMKH, €CITU UCXOAHBIM TUIUION]T OBLIT Te€Tepo:

dopmMupoBanue HeXM3HECTIOCOOHON cropsl, a amnens O, — sxusHECTOCOOHOM. 3
o0o3HavYeHHs: HeXKU3HecocoOHas cropa — N, sku3HecnocoOHas criopa — L. DeHot
npenuHanus (mpumep: NL). B mociennem 3aianuu 3anuimTe BapuaHThl paciosio
CYMKHU OTJeNuTe apyr oT

KonnuecTBo KI€TOK B CyMKe
[TnonmHOCTh Kax 0¥ 13 HUX (N wim 2n)
Cpenu HUX: KOJIMYECTBO K

KOJIMYCCTBO K

Brimuiute PACIIOJIOKCHHUEC KIICTOK B CYMKE, CCJIM U3BCCTHO, UTO: | BTOPAS KIICTK:
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Tounoe coomsemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

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

Tounoe coomeemcmaue

BTOpasd KIJICTK:

Bemuimunre Bce BO3MOXXHBIE BaApHAHTHI CYMOK, €CJIM B OJHOW W3 XPOMAaTHUJ B HUC
npousonuia myrauus d, — d,

np‘ilBHﬂbIlLlC OTBETHI IJIA: Y

4

I'lpammmn,lc OTBETHI 1JIsl: U

1n
n

np‘dBlIthllth OTBETHI I t

2

IIpaBujbHbIE OTBETHI IJIS:

2

I'lpaan.the oTBeThI JJsi: |

LLNN

Hpammbuuc OTBETHI AJIfA: O

NNLL

I'lpaan.the OTBETHbI AJIsA:

LNNN NLNN NNLN NNNL
LNNN NLNN NNNL NNLN
LNNN NNLN NLNN NNNL
LNNN NNLN NNNL NLNN
LNNN NNNL NLNN NNLN
LNNN NNNL NNLN NLNN
NNNL LNNN NLNN NNLN
NNNL LNNN NNLN NLNN
NNNL NLNN LNNN NNLN
NNNL NLNN NNLN LNNN
NNNL NNLN LNNN NLNN
NNNL NNLN NLNN LNNN
NNLN LNNN NLNN NNNL
NNLN LNNN NNNL NLNN
NNLN NNNL LNNN NLNN
NNLN NNNL NLNN LNNN
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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BOIIPOC 14: 3CCE

Hatime paszeepHymbili omeem. Ucnonb3ylime O5si omeema cneyuasbHO omeedeHHOoe rnore.
BosHukHOBeEHME OakTepmanbHbIX WTaMMOB, 06M1agaoLWwmnx YCTONYMBOCTBIO K aHTUBMOTNKaM, B TOM
yucne n MynbTUPE3UCTEHTHOCTbIO, CTAHOBMUTCS aKTyanbHOW MpoGremMor COBPEMEHHOW HaykKW.
OnnwnTe M3MEHEHNs, KOTOpble [AOJMPKHbI MPOU3ONTU B OakTepuanbHOW kneTke, 4TobObl OHa
npuobpena yCToN4YnMBOCTb K aHTMOMOTKKY. [NpeanoxuTe knaccndmkaumo Takmux NU3MeHEHUN.

JlaHHbIiH I MyTanmoHHble U3MEHEHUS
OTBET:

1) MoskeT Ipon30UTH AYIUIMKALMS WK Jefielns yaactka Monekyisl JIHK, npuBonsmas k cuuresy
COCMHEHU, TIOABIISIOIINX JIeiiCTBIE aHTUOMOTHKA

2) B pesynbrare Mmytanuu OakeTpus OyleT CHHTE3UPOBATh COSAMHEHNUE, OJIOKUPYIOIee NOCTYIICHUE
_a AHTHOMOTHKA B KIETKY

II Tpaucdopmanus

bakTepuanpHas KICTKa MOXKET MMOJTYYHTh IUIa3MHULY, COOCPIKALIYIO TeH PE3UCTCHTHOCTU K aHTUOHOTHKY OT
IpyTHUX OaKTepuid

Bepmnsrit [OtcyrerByer]
OTBET

I 2
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BOIIPOC 15: 3CCE

IIpencrasiiennbie GpoTorpaduyn WIIIOCTPUPYIOT HCIIOJIb30BaHHE PAa3IHYHBIX TEXHOJOTHI M METOAMK

AJIA U3YYCHUS CTPOCHHUSA PECNPOAYKTHBHBIX OPraHOB PaCcCTCHHUA. BoinoanuTre 3aJaHud, 3aIIHCAB O0TBETHI
B ClIeHAJIBHO OTBe)léHH()e 1oJ1€e.

1. YeranoBuTe cooTBeTcTBHE MeKIY oTOrpadgusiMu, yBeInIUuTeIHLHBIMU NPUOOPAMU U METOIUKAMH,
KOTOpbIe HCIOJIb30BAJIMCH NPH MOJTY4YeHHH JAHHBIX H300paxeHuii. 3anuiuTe Kaxa0e MoJIyYeHHOoe
COOTBETCTBHE B MoJie AJsl 0TBeTa B BuIe X - Y - Z, rae X - 0ykBeHHoe 0003HaUYeHne H300paKkeHus, Y -

HoOMep npudopa (apadckasi nugpa), Z - Homep MeToauku (pumckas mudppa). BHUMAHUE! Onun u3
NnpuOOPOB U OHA U3 METOIMK — JIMIIHHE!



YBenuuuTensHbIe TPUOOPHI: Hcnonb3zyembie METOAUKU:
1. CkaHUpPYIOMHUN DIEKTPOHHBIH I. Ucnonw3oBanue (Gayopecuupyromieit MeTKu
MHUKPOCKOIT
2. CBeTOBOH MHKPOCKOII 1. KorTpacTupoBanue MMpy MOMOIITH COJICH TSHKEITBIX METAIOB
3. [IpocBeunBaromuii 3EKTPOHHBIN I1l. OxpammBaHue TUCTOIOTHYECKUX CPE3OB
MHUKPOCKOIT LUTOIUIa3MAaTHYECKUM KpacUTelIeM
4. ®nyopecleHTHBIN CBETOBOM IV. Ucnonk30BaHue KOHTPACTUPOBaHUs 0€3 OKPacKu
MHUKPOCKOIT
5. ®oroanmapar ¢ MaKpoOOHEKTHBOM V. HanputeHne mpoBOISIIET0 MOKPHITHS Ha TTIOBEPXHOCTH
o0BbeKTa
V1. UccnemoBanne MakpooOhEKTa

2. Yto 00111€r0 y CTPYKTYP 0003HAYEHHBIX cTPeikaMu Ha pucyHkax B u /I? [lepeuncante 3TH
CTPYKTYPBbI, YKa:KUTe IVIOWTHOCTH U NMPOUCX0xkIeHNe TKaHH. OTBeT 3aNMIIuTe B OTBEICHHOE T0J1e.
3. Uto uzodpaxeno Ha pororpaduu I'? OnumuTe NPUHIKUN METO/IA, C TOMOIILIO KOTOPOIo 0bLIO
N0JIy4€eHO AaHHOe u300paxeHue.

Hanneiii otser: A-3-1V, b-4-1, B-2-111, I'-1-V, 1-5-VI

Bepusiit otBer  [OTcyTcTBYeT]
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BOIPOC 16: 3ATIPOC ®AMJA

YBaxaeMblIil y9acTHHK!

J11st cBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTh OTBETHI B IOKYMEHT word:
1. Ckommpy#iTe oTBETHI B (haitn word;

2. He 3a0ynbTe yka3zaTh OJOK 3a7aHUsI © HOMEp BOIIPOCa;

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

m HHU B KOEM CJIVUYAE HE YKA3BIBATb B HABBAHUU JOKYMEHTA NI B CAMOM JOKYMEHTE ®UO!
OTBET INTPUHUMAETCA TOJIBKO B ®OPMATE PDF.

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

Hannsrit otet: [Huuero ne gano|



