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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
[lepBrle nCaHCKHUE TOPTOBIBL, OTIIpaBUBIIHECS B FOkHYI0 AMEPHKY, MOTIIH BE3TH C COOOU TPY3

Jlannsie oTBeTsI: &l b,

Kaprodens

B Bepnble otBeThI: L4 (,
Kode

& e.

ATnenbCUHOBOH 1eIPhI
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Kaxue U3 HHXKeepeuncIeHHBIX OUONIOTHIeCKIX MOJIEKYI COIep)KaT B CBOEM COCTaBe cepy?

JlanHbIe OTBETHI: 'l 3.

Hucrenn

o C.

Cynbhomumn

& e.

ﬂ WNucynun

Bepusie otBeThI: L4 3.

Hucrenn

4 C.

Cynbhomumnu

& e.

WNucynun
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BONIPOC 3: 3AIIPOC HECKOJBKHUX OTBETOB

Brioepute BCE npaBuiibHbIE OTBETHI.

Y HEKOTOPOTO BHJIA JAaMHHAPHH aCCUMUJIIIIMOHHAS KIIETKa CTIOPO(HUTa COAEPKHUT B siApe 44 XpOMOCOMEI.
CnenoBatensHO, y 3TOTO BUIa B HOpME

JlanHbie OTBETHI: ' g,



Knerka My>xckoro raMero(ura Coaepx ur 22 XpoMOCOMBI

A d.

JKuBas xireTka mIacTHHBI CIIOEBHIIA COISPKUT 44 XPOMOCOMBI

4e.

Krnetka ciopodura Ha cragmu aHagasbsl MHTO3a COACPKUT 88 XpoMOCcoM

Bepnble otBeThI: L 3,

Kretka Mysxckoro ramerodura CoIep>kKuT 22 XpOMOCOMBI

_-'Idu

JKuBas KieTKa IUIaCTHHBI CIIOEBHINA CONEPKUT 44 XPOMOCOMBI

_-'I e-

Krnetka ciopodura Ha cragmu aHadas3sl METO3a COIEPKHUT 88 XpOMOCOM
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BOIIPOC 4: 3AIIPOC HECKOJIBKUX OTBETOB

Bri0epure BCE npaBuiibHbIe 0TBETHI.

Juis monmysiuii MOPCKEX JKeryaelt (pakooOpas3Hble), OOMTAIONINX B MIPHOPEKHOI 30He 3anmagHol ATIaHTHKY ITOKa3aHa
BO3MOXKHOCTh TPaHCATIaHTHYECKOTO MEpeHoca 0cobell K BOCTOUHOMY Mo0OepexbIo okeaHa. KakoBbl BO3MOXKHBIE
MEXaHHU3MBI 3TOTO MepeHoca?

JlaHHbIe OTBETHI: 'l 3.

[lepenoc padyKkoB MpH HOMOIIN MOPCKHX CYJOB

4 b.
Hepeﬁoc JIMYUHOK TCUYCHUAMU
2d.
«HyTe].HeCTBI/IC» PAYKOB Ha IJIaBAOIIUX NPEAMETAX

V|

Bepnsie otBeThI: L4 3.

[lepenoc payKkoB P NOMOIIN MOPCKHX CYJIOB

4 b.
Hep C€HOC JIMYUHOK TCUCHHUAMU

2 d.

«[TyTremiecTBrey» paykoB Ha IJIABAIONIUX MTPeIMeETax
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BOIIPOC 5: 3ANIPOC HECKOJIBKHX OTBETOB

Brioepute BCE npaBuiibHbIe OTBETHI.
Uepes remato-mianeHTapHbIH 0apbep B OPraHMU3M IUI0a MOTYT IPOHUKHYTh

V|

JlanHbie OTBETHI: ' g,



IlonoBsie TOPMOHBI

v I

Antunrena

D,
Bupycsl

Qe

Kucnopon

Bepusie otBeTs: (4 3.

ITonoBbie ropMOHBI

@

Antnrena

D
Bupycsl

De.

Kucnopon

5
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BOIIPOC 6: 3AIIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
BriOepure )KUBOTHBIX, OoJiee WM MEHEe OT/AAICHHBIE IIPEIKH KOTOPBIX KOTa-TO NMEJIN Pa3BUThIC KPbLIbs U ObLIN
CIIOCOOHBI K MOJIETY, HO TIO3[{HEE YTPATUIIH 3Ty CIIOCOOHOCTb.

JlaHHBIE OTBETHI: @

Bum

Dd.

Bbioxu

Qe
4 Omy

Bepnsie oTBeThI: @

B

4.

Bbioxu

De.
Omy
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BOIMIPOC 7: 3AINIPOC MHOTOKPATHOTI'O BBOJA MMPONIYIMEHHOI'O TEKCTA



Hepe):[ BaMu 1/I3o6pa>1<er1;1 Pa3INIHBIX CTaI[I/Iﬁ JKU3HCHHOTI'O IIUKJIa HEKOTOPOT'O OpraHniMma. PaCCMOTpI/ITe PUCYHKHU U
BBITIOJTHUTC 3aJaHMA.

1. YcraHoBUTE IPaBUIIBHBIN MOPSIOK CTaAUI, HAUHHAS C silekineTkd. OTBET 3alHUIINTEe B OTBEACHHOE MOJIE B BUIIE
HOCJIEI0BATEILHOCTH OYKB 6€3 3HAKOB IPEHMHAHMS U IPOOEIOB, PETUCTP HE BaXKEH.

Ortser: [w]

2. Bribepure Bce IpaBUIIbHBIC XapaKTEPUCTUKH JAHHOTO BUJIA KUBOTHBIX (OTBET 3alIMIIHUTE B OTBEACHHOE MOJIE B BUIIE
MIOCTICIOBATENEHOCTH JIATHHCKUX OYKB B aJ(paBUTHOM MOpsIKE 0e3 3HAKOB MPEITHMHAHUS U TIPOOEIIOB, PETUCTP HE BaXKEH):
Otser: [I]

‘3. Boummure B OTBEEHHOE TIOJIE PYCCKOE HA3BAHUE THIIA, K KOTOPOMY OTHOCHTCS JaHHBIH BUL:

J Otser: [g]
4. Brimmure B 0OTBEICHHOE TI0JIE PYCCKOE Ha3BaHHE KJIacca, K KOTOPOMY OTHOCHUTCS XO3SIMH JIAaHHOTO BHUJIA:
Ortser: [0]
5. Briumute B 0TBEZICHHOE T10JIe OYKBeHHOE 0003HaYeHUe GoTorpaduii, BHIMOJIHESHHBIX PH MOMOIIH (IIyOpPECeHTHON
MHKPOCKOIIHH.

Ortser: [K]

Bri0panubIii 0TBeT:

Hepe,u BaMH I/I306pa)KGHI/I$[ Pa3JINIHBIX CTa,Z[I/Iﬁ JKU3HCHHOT'O IIUKJIAa HEKOTOPOI'O OpraHusma. PaCCMOT]
i "W S - = —

< B -
1. YcraHoBuTe MpaBWIIbHBIN MOPSAOK CTAAUN, HAUUHAS C siiekiaeTKi. OTBET 3alUIINTE B OTBEJCHHC
pOOEJIOB, PETUCTP HE BaXKCH.

Otser: & BBIJIEA

2. BeiOepure Bce MpaBUIIbHBIC XapaKTEPUCTUKH JAHHOTO BHA )KUBOTHBIX (OTBET 3aIUILIHUTE B OTBE/IE
an(aBUTHOM MOPSIKE O€3 3HAKOB MPEMUHAHKS U MPOOEIIOB, PETUCTP HE BAXKEH):

Orser: @ [Hu4ero He nano]



BOIIPOC 8:

MeTo OLIEHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Tounoe coomsemcmaue

MeToa OLIeHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLleHKH

Tounoe coomsemcmaue

MeTo/a OLIEHKH

Tounoe coomeemcmaue

3. Broumiute B OTBCACHHOC M0JIC PYCCKOC Ha3BAHUEC TUIIA, K KOTOPOMY OTHOCUTCH ﬂaHHLIﬁ BUO:

Ortser: @ KpyrLJible

4. Briumure B OTBCACHHOC 110JIE PYCCKOC Ha3BAHUE KjIacCa, K KOTOPOMY OTHOCHUTCS XO35IUH JAHHOTO |

Orger: & MJICKONMUTAIOII e

5. Brimmute B oTBefieHHOE TI0JIe OyKBeHHOE 0003HaueHHEe GoTorpadnii, BEITOIHEHHBIX IPH TTOMOIITH

Otser: & A

"p‘«lB"thHble OTBETHI 1JIsl: W

BI'BJIEA

IIpaBuibHbIe 0TBETHI 1J1s: |

ABD

l—lpaBl/lIl])H])Ie OTBETHI NJIsl: g

[Kx]pyrasie uepeu()?()?7020?0?0?0?0?0?0?
[Hu]emaronsi()?()?()2(0?70?0?0?0?0?07?
[Tn]epenunononoctaee()?(20202020202020?0)?

ﬂpamlm.m.le OTBETHI 1JIsl: O

Mekomnuraromme

IIpaBuibHbIe 0TBETHI AJs1: k

A
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3ATTIPOC MHOTOKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

Ha pucynke n3o0paxeHsl reHepaTHBHBIE CTPYKTYPBI IPEICTaBUTENIEH Pa3IMdHbIX OT/IEIIOB BBICIINX PACTEHUI.
| Baecute pycckue HazsBaHust 3THX OT/IENOB B OTBEJEHHBIE TIONS PSAIOM C COOTBETCTBYIONINME HOMEPAMH.



Ha pucynke n300paxxeHbl TeHEpaTUBHBIE CTPYKTYPHI IPEACTABUTENCH PA3IMIHBIX OTAEIIOB BBICIINX |

ToJIA pAAOM € COOTBECTCTBYIOIMMHU HOMEPAMU.

Bri0panublii 0TBeT:




MeToa OLlEeHKH

Coenaodenue wabnona

Coesnaodenue wabnona

MeTo OLIEHKH

Cosnadenue wiabnona
Cosnadenue wiabnona

Cosnaodenue wiabnona

MeToa OLlEeHKH

Coenaodenue wabnona

MeToa OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Coenaodenue wabnona

MeToa OLIEHKH

Cosnaodenue wabnona

Cosnaodenue wabnona

1. 'Y mokphITOCEMEHHBIE
2. "4 Mmoxoo00pa3HbIe
3. @ ronocemennpie
4. D ronocemennbie
5 @ MOX000pa3HbIe

I'lpammmlmc OTBEThI 1JIsA: I

[Lu]serxossre( )?()?()?()2()?()?()?()?
[TIm]okpsertocem[es|aubIe( )?( )?()?2()?2()?2()?()?()?

np‘ZlBll.T[LIlLlC OTBETHI JIJId: t

[Mm]oxoo6pasubie( )?()?()?2()?()?()?()?()?
[Mm]oxoumasie( )?( )?()?()?()?2()?2()?()?
[Mm]xu( )?()2()?()?()?()?()2()?

MpaBHIbLHbIE OTBETHI ILIS: Y
Tonocem[es]umbie( )?()?()?()?()?()?()?()?
TpaBuIbLHbIC OTBETHI ILTSH: 0

(IT]naysosmmnsie( )?()?()?()?()?()2()2()?

[Hn]mayssi( )2()?()?()?2()?()?()?()?
[M]nayroo6passie( )2( )2()2()2()?2()?2()?()?

Hpaummuuc OTBETHI MJId: W

[TIm]anmoporaukoo6paszubie( )?()?()?()?2()?2()?()?()?
[TIm]anoporaukoBuanbie( )?()?()?2()?2()?()?2()?()?

Cosnaoenue wabaona [TIm]amoporauxu( )?( )?()?()?()?()?2()?()?

3
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BOIIPOC 9: 3CCE

Ilepex Bamu TekcT, cogeps:KalMid NATh O0HOJI0TH4YecKUX OIIUO0K. BHUMATE/BLHO POYTHTE €ro,
HaliAuTe OIIMOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCSl, BIUCAB OTBET B OTBeJICHHOE MOJIe.
Buumanue! Hcnpaenenue ppaszvl uckiiouumenvHo ompuyanuem (Mox3cem — He MOdcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcsa. Heooxooumo cghopmynupoeams ymeepoumenvnoe npeonorcenue.

Cykreccusi — mocle/oBaTesibHasi CMeHa OUOIIEHO30B, MPOUCXOIAIIAs B OJTHOM M TOM kK€ OHOTOIIE MO
BIIMSIHUEM TIPHPOJHBIX (aKTOPOB WM I0JI BO3JICHCTBHEM dYelloBeKa. [IpUYWHBI, BBI3BIBAIONIME CYKIIECCHU
JensiTcs Ha JBE TPYMIbL NEpBUYHBIC, KOrJa NMPUYMHOM CMEHBI SIBJSIIOTCS M3MEHEHHs, BO3HUKAIOLIME B
pe3ynbTaTe AESTeTbHOCTH CaMoro cooOINecTBa; M BTOPUYHBIE, MPOHCXOANINE B Pe3yibTare BHEIIHUX
Bo3ercTBrA. [IpEMepoM NepBUYHON CYKIIECCHU MOXKET CITY)KUTh CMEHA PACTHUTEIBHOTO COOOIIECTBa TOCIIE
no>kapa.

a dopMupoBaHHE NEPBUYHBIX (PHUTOLIEHO30B, HANpPUMEp, B TACKHOW 30HE OOBIYHO HAYMHACTCA C
JUIIANHUKOB; BCIENl 32 HUIMH B COOOIIECTBO BKIFOUAIOTCS CTEIIOIINECS, a 3aTeM KYCTapHHKOBbIC ()OPMBI U
mxu. [lozaHee GOpMHPYIOTCS OJIBIIAHUKK U OEpEe3HSKH; OJHOBPEMEHHO C HHUMH MOSBISIOTCS XBOWHBIE
MOPOJIbI, COCTABIISIONINE OCHOBY 3aBEPILAIOIIECIO COOOIIECTBA B BU/IE CMEIIAHHOTO Jieca, (POPMHUPYIOIIETocs
npumepHo depe3 100-120 neT mocie Hayana CyKIeCCHH. B TUNHMYHOM citydae MO XOAy TaKOW CYKIECCHUH
BO3PACTAET JIOJISI CBETOIIOONBBIX PACTEHHH.

KoHeuHblM pe3ynbTaToM CyKmeccMu OyIeT COCTOSHHE 3KOCHUCTEMBI, HA3bIBAEMOE KIMMAaKCHBIM.
KnumakcHele cooOmiectBa  XapakTepU3YIOTCSl YCTOWYMBBIM — JTMHAMUYECKHM PAaBHOBECHEM  MEXAY
OMOTHYECKMMH KOMITOHEHTaMH W CONPOTHBIIGHHEM cpeibl. BMmecre ¢ TeM, BO3HHUKIIAS B pe3yjbTaTe
BTOPUYHOM CYKLECCHUM KIMMAaKCHas CHCTEMa MOXKET CYIIECTBEHHO OTJIMYaThCS OT IEPBUYHOH, eciu



W3MEHWINCHh HEKOTOPHIE XapaKTePUCTUKH JaHMmadTa WIM KIMMaTUYeCKHe yClIoBHsA. B 1emoMm cykieccuu
MIPOUCXOST ITyTEM COXPaHEHHS BCEX MHOHEPHBIX BHUIOB C BKIIFOUEHHUEM HOBBIX.

Bonee Toro, B pe3ynpTaTre MHOrOo0Opa3HOIO aHTPOIIOTEHHOT'O BO3JCHCTBHSI BO3ZHHKAIOT HApYIICHHBIC
MectooOuTanus. Takue MecTooOuTaHUsT OOBIYHBI B CEIICHUSIX U BIOJb A0pOr. X XapakTepHO# yepToil 4acTo
SIBIIIETCS TIOBBIIIIEHHOE COAEPIKaHMUE a30Ta, TaK KaK OHM OOraThl pacTHUTEIHHBIMU OcTaTkamu. M3-3a sToro B
JaHHBIX MECTOOOUTAHUSIX CHIKAETCS! YMCIEHHOCTh COPHBIX PACTEHHH, HAIPUMEDP KPAIHUBHI IBYOMHOM.

Harneiii 1) [lepBU4HbIE CYKIIECCHM BO3HUKAIOT Ha JIMIICHHBIX XKU3HU TEPPUTOPHSX ( CKaslaX, 0OphIBax, Meckax),
OTBCT: BTOpPHUHBIE- BOZHUKAIOT Ha MECTe, II€ CYIIECTBYIOLIUII paHee pacTUTENIbHBIA IOKPOB ObLT YHUYTOXKEH.

2) HpI/IMepOM HepBH‘{HOﬁ CYKICCCUU MOKET CIIYKUTh BOBHUKHOBCHHUEC PACTUTCIIBHOTO MOKPOBA HAa TOPHBIX
HCTOKaxX AJISICKH. HpPIMepOM BTOpH‘IHOﬁ - BOCTAaHOBJICHUE PACTUTCIIBHOCTHU ITOCJIC TTOXKapa.

3) dopmupoBaHUE TEPBUYHBIX (PUTOIICHO30B B TOSKHOW 30HE OOBIYHO HAYMHAETCS C TIOCEJICHUS HA CyXOM
cyOcTpaTe JIMIIAHUKOB; BCIIE/ 32 HUIM MXH, IOTOM OJIHOJIETHHE TPABSIHUCTHIC PACTEHHS U 3JIaKH. 3aTeM
KyCTapHHUKH ¥ TIOCJIE CBETOMIOONBEIE ()OPMBI IEPEBHEB, 3aTEM BO3HUKAET CIbHUK.

4)XBoitHbIC JepeBhs BOSHUKAIOT IOCTETIEHHO. 3aTeM BO3HHKAIOT U TEMIIOHIOOMBEIE PACTEHUS, KOTOPHIE
3aMEILaloT CMEIIAHHbIE Jieca- XBOMHbIMY, uepe3 250-300 ner.

5) B nenom cykueccus IPOXOJHT ¢ 3aMEHOU OHHX (opM Ha Apyrue- 6ojee yCTOHUIHBEIE.

Bepmnsrit [OtcyrcTByer]
OTBET

4
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BONIPOC 10: 3AINPOC MHOI'OKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

B oannom 3ad0anuu eam HeobXo0uMo npoaHanuzuposamv pacmeHm mexKcma, NOCEAUEHHbIU
Memoouxe ucciedo8aHull, U Ha OCHOBAHUU CEOUX 3HAHUU U UHpOpMayuu U3 mexcma 6blNOJIHUNMDb
3a0aHus.

Merton nonumepasHoi uenHoil peakuuu (IILIP) B Hacrosimiee BpeMsi IIMPOKO NpPUMEHSIETCS B
o6uosnorun u memunmue. Knaccuueckast IILIP mo3BosisseT moayyuTh OONBIIOE KOJMYECTBO KOIMUM
uHTepecytomed Hac nocnenosarenbHocTd JJHK. CrenuduynocTs naHHONW peakiuu 00ecneurBarOT
HeOOoJIbIIINE MOCTEeI0BATENbHOCTH HYKJIEOTUAOB - MpaiiMepbl. Mx moaluparoT Kk 000MM KOHIIAM
ammmnunupyemoro ydactka JJHK Takum o6pa3om, 4ToOBI MOCIIENOBATEIRHOCTh TaK HA3bIBAEMOTO
IpSIMOTO IpaiiMepa COOTBETCTBOBAJIA MOCIEIOBATEIBHOCTH HA 5°-KOHIIE IIeNH, TOT/Aa Kak OOpaTHBIN
npaiimep oOpaTHO KOMIUIEMEHTapeH I[ocienoBaTeabHocTh Ha €€ 3’-koHue. Hampumep, ecnu
uHTepecyromuii Hac ydactok JIHK s3akanumBaetcs mocienoBarenabHocteio 5 -AAGCTA-3°, To
oOpaTHBIN mpaiiMep OymeT MMeTh mocienoBarebHOCTh: 5 -TAGCTT-3". Urobsl mpaiiMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocnenoBatenbHocTh JIHK cmecs gma [P peakuum HarpeBaroT 10
|onpenenennoit TemmepaTypsl - TeMIepaTyphl OTKHIA MpaiiMepoB. ITa TeMIIepaTypa PacCUHTHIBACTCS
nyTeM TNpuOaBiIeHHs K TeMIlepaType IUIaBleHus (TemmepaTypa, HpU KOTOPOH HPOHCXOIUT
pazpeMHEHHE JBYXIIEMOYeUHON Mosekynasl mpaiimepa) 4°C  rpaagycoB. JHK-mommumepasa,
OCYILECTBIAIONIAas PEIUIMKALNIO HHTepecyroero Hac yyactka JIHK, ucnone3yer npaiiMep B kauecTBe
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe NaHHOM peakuuu MOJy4yaeTcsl KOMUs HeoOXOoIuMOoi
nocaenoBarenbHoct JTHK.

Jig Toro, 4to6sl pa3znuuuTh nociegosarenbHoctd JIHK, MOKHO MCTIOIB30BaTh PECTPUKTA3HI —
(bepMeHTHI, KOTOPBIE Y3HAIOT U pa3pe3aroT CTPOro OMpeesIeHHbIE MOCIeI0BaTEIbHOCTH HYKICOTHI0B
B JIHK (tak Ha3piBaeMble caiiThl pectpukiuu). Hampumep, pectpukraza Pfull, y kotopoii caiit
pectpukuun Hecer mocienoBarenbHocTh 5 -GCATC|G-3, npu peakiuu ¢ MOCIEA0BATEIbHOCTHIO

JIHK Oyner pa3spe3aTh ee Ha jBa (parmMeHTa, COACpXKalle Ha KOHIAX IOCIIEI0BAaTEIIbHOCTH 5 -
GCATC-3' u5-G-3.



1.B mpemiokeHHOW TOCIEIOBATEIPHOCTH HYKJICOTHIOB 3aKOAMPOBAH MenTHa aiuHod 19
aMUHOKHCIIOTHBIX ~OCTarkoB. Bam HeoOxoauMo mogoOparh mpaiimMepbl [ aMIuid(UKauu
HYKJICOTHJHON IOCIIEIOBATEIbHOCTH, KOTUPYIOIICH MaHHBIM MENTHA, HadyhuHas CO CTapT-KOJIOHA
(ATG), u coaepxamieit crom-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JOKHBI OBITH
cieun(UYHbI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIepaTrypoil ruaBneHus (pazauuus He Oonee 2-4
°C). Temmeparypa miaBieHusi paccuutbiBaetcs mo dopmyse: 2(A+T) + 4(G+C), rae OykBbI - 3TO
KOJIMYECTBO HYKJICOTHAOB KaXKIOro THUMa. Pasmep Kaxkmoro mpaiimMepa JODKEH COCTaBIATh 15
HYKJICOTUJIOB. 3alMIIUTE B OTBEJACHHOE IOJIE€ MOJYYEHHbIC MpaliMephl B HaMpaBjieHUU OT 5°- K 3’-
KOHITYy B BH/Ie MOC/I€I0BATeJIbLHOCTH 3arJIaBHBIX JATHHCKHX OYKB 0e3 MmpodesioB (B TOM 4YHCIIE
KOHIIEBBIX) U YKOKUTE TEMIEPATYPy UX IIABJICHUS.

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATACTTCG
ACTATAAGACTAGAGTAAATA-3’

OTger:

[psimoit mpaiimep: [X]

OOpartHsblit mpaiimep: [Y]

TemnepaTypa nuasiaeHus npamoro npaiimepa: [2]°C

Temneparypa miasnenus odparaoro npaiimepa: [K]°C

2. Ilomyuennslii B mpenpiaymiei yactu 3ananus [ILP mpoagykt BcTpauBaeTcss B IMIa3MUIy JUIS
CUHTE3UpOBaHusl Oenka B Oakrepusix. BaM naHbl mociieoBaTeabHOCTU (CalThl PECTPUKLHUU), IO
KOTOPBIM JIB€ PECTPHUKTa3bl (SHIOHYKJea3bl pecTpukiuu) crneunduuno paspesaror JHK. B orsere
VKaXHUTe pa3Mep (parMeHTOB, KOTOPbIE IIOJIy4aTcs B pPe3yabTaTe PEAKIUH PECTPUKIIUH,
MIPOU3BEICHHOM ATHUMHU PECTPUKTA3aMU JUIsl IUIa3MUIbL, COJAEpXalleil BCTaBKYy B IPAaBWIbHOU
OPUEHTALINH 1ICTIH.

Hindlll 5" - AJAGCCT - 3°

Scrl 5" - GCTTGAG|CTTT - 3°

MeCTO BCTaBKU

4500 n.H. 4500 n.H.

Scrl
2225 & nrpomotop

OTBeT 3anuUINTE B OTBEJEHHOE 10JI€ B BHA€E MOCJIeA0BATEIbHOCTH YUCEJ, PACMOJIO0KCHHBIX IO

BO3paCcTaHUuIO U pasaeJeHHbIX OAUHOYHBIMHA l'lpOﬁe.]'IaMI/I.
Ortset: [mM]

BoiGpanublii oTBeT: B oannom 3a0anuu 6am Heo6Xo00UuMo NPOAHATUIUPOSAML Ppazmenm meKcma, noce

3HaHUU u ungopmayuu u3s

Meton nonumepaszHoit nienHoi peakuuu (I1L[P) B HacTosmee BpeMsi HMIUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBINIOE KOJWYECTBO KOMHN HHTEPECYIONMEH Hac TOCIIE;
o0ecrieunBaroT HEOOJbIINE MOCIEIOBATEILHOCTH HYKJICOTHUIOB - mpaiiMepbl. Mx 1
JHK takum oOpa3zoMm, 4ToOBI TOCIEI0BATENHFHOCTh TaK HA3IBAEMOTO MPSIMOTO TIpa
LENH, TOT/1a Kak oOpaTHBIN mpaiiMep 0OpaTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIbHO
yuactok JIHK 3akanumBaercs mocnenoBaTenbHocThi0 5 -AAGCTA-3, 1o 00p:



MeTo OLleHKH

Coodeporcum

MeToa OLIeHKH

TAGCTT-3". YUto0bl mpaiiMepsl MOTJIH y3HATh HEOOXOMUMYIO ITOCIIEIOBATEIE
OTIpE/ICIEHHOW TeMIIepaTyphl - TeMIIepaTypbl OTKHUTA MpaiMepoB. DTa TEMIIEpar,
IUIaBJIeHUs (TemMmepaTypa, Ipyu KOTOPOil MPOMCXOAUT pazbeAUHEHNE ABYXIEOYEHH
OCYILECTBISIIOIIAsl PEMIMKAMI0O HHTEpecyromero Hac ydactka JIHK, ucnosb3yen
pe3yNbTaTe NaHHOM peaklny MOMydaeTcsl KOMUs He0OXO0IMMOM MOCIeI0BaTENbHOCT]

Hnst toro, utoObl paznuuuth nociepoBarenbHoctd JHK, mMoxHO ucmon
pa3pes3aroT CTPOro onpeAeseHHbIe MocienoBaTeabHoCcTH HykieoTnnoB B JIHK (Tak
Pfull, y xotopoii caiiT pecTpuKiu HeceT mocieaoBareabHocTh 5 -GCATC | G-37, 1)
ce Ha JBa (pparMeHTa, CoJACp KaIie Ha KOHIAxX mocaeaoBareiabHocTn 5 -GCATC-3

1. B mpemioKeHHOH MOCIIeA0BaTEIFHOCTH HYKJICOTUAOB 3aKOJUPOBAH TENTU ]I
nonoopaTh mpaiMepsl IS aMITUGUKAIUNA HYKJICOTHIHOM IMOCIIeI0BATEILHOCTH,
(ATG), u comepxameit crom-komon (TGA, TAG, TAA). [lomHuTe, YTO Mpaim
OJIMHAKOBOM TeMIieparypoil miasneHus (pazmuums He Oomnee 2-4 °C). Temmepat
4(G+C), rme OYKBBI - 3TO KOJHYECTBO HYKJICOTHIOB Ka)J0ro Tuma. Pasmep k
3anumuTe B OTBEACHHOE IOJIE TMOJIyYEHHBIC MpaiiMepbl B HAMpaBlIEHUU OT 5’-
JIATHHCKHMX OYKB 0e3 n1po0es1oB (B TOM 4MCJIe KOHIEBBIX) U YKOKUTE TEMIEPATyp

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATA
ACTATAAGACTAGAGTAAATA-3’

Otser:

[Tpsmoit mpaiimep: ‘@ ATGTACATAAGCAGA

O6paruslii npaiivep: @ TTACTTCAGTCTTAT

TemmnepaTypa nnasneHus npamoro npaiimepa: & 40°C

Temneparypa niasiaeHus obpartHoro npaiimepa: “ 38°C

2. [lomyuensslit B npenplayniei yactu 3aaanus [P npoaykt BcTpanBaeTcs B mia:
[IOCJIEZI0BATENbHOCTH (CAMThl PECTPUKIUU), 110 KOTOPBIM JIBE PECTPUKTA3bI (IHJC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOpBIE MOJy4yaTcs B pe3yjbTaTe pPeakiHy
TUTa3MHUJIBI, CO/IEPIKaIIel BCTaBKY B MPAaBMIIBHOM OpUEHTAIINH TIETIH.

Hindlll1 5" - AJ/AGCCT - 3

Scrl 5 - GCTTGAG|CTTT - 3

MecCTO BCTaBKU

Scrl
4000 0

4500 n.H. 4500 m.H.

Scrl
2225 @ npomoTop

OTBeT 3AIIMIIIATE B OTBCACHHOE II0JI€ B BH/JAC ITOCJACAOBATCIBHOCTH YHUCEJ
OAUHOYHBIMMU rlpoﬁenaMn.
Orger: €3 2725

npﬂlill.lblll)lt‘ OTBETHI JJIfA: X

ATGTACATAAGCAGA

nl)aBll.1hthe OTBETHI IJIfA: Y



Cooepoicum TTACTCTAGTCTTAT

MeToa OLEHKH ITpaBWJILHBIE OTBETHI IJIsI: Z
Tounoe coomeemcmaue 40

MeTo OLlEHKH [IpaBuabHBIE OTBETHI 1JI: K
Tounoe coomsemcemaue 38

MeToj OLleHKH [IpaBuJbHBIE OTBETHI JJIsi: M
Tounoe coomeemcmeue 517 1775 2268

3
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BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum o0pa3oM M0KHO pa3ieiuTh NMOJyYeHHbIe B IpeabiayiueM 3aganun pparmentsl JHK?
Kparko onummTe 0CHOBHOW NPUHUIMI JAHHON METOAUKH.

JlaHHBIA  pa3menuTh NONyYeHHBIE PParMEHTH MOXKHO C TIOMOLIBIO METOJIAa Tellb-3IeKTpodope3a. METOIUKa OCHOBaHHA

OTBET:  HA TOM, 4TO Jitobas MOJIEKyJia THK B BOJHOM PacTBOPE HMEEST OTPHLATSIBHBIN 3apsi. THK MOMEIIAIOT B
arapHeIi rejb, rejlb IOMEIIAOT B TIOCTOSHHOE JIEKTPUYSCKOE TOJIE. IT0J] BO3ACHCBHEM DIICKTPHYECKOTO
T10JIs1 THK 6y;[eT NEepeEMEIIaThHCA K MOJOKHUTCIIBHOMY 3JICKTPOAY. CKOPOCTH UX JBUKCHUA 6y;[eT 3aBUCCTH OT
JJIMHHBI MOJIEKYJI: 4eM JUTHHHEE MOJIEKYJIa, TeM XY)Ke OHa IIEPEeMEIIacTCs B TeJIe, COOTBETCBEHHO €€
CKOPOCTb HHKE.

78 TakuM 00pa3oM, cMecH U3 (PparMeHTOB Pa3HBIX JMEH B Tejie 00pa3yIoT MOJIOCHI, 0 KOTOPHIM MOXHO
OLICHHUTH JUIMHHY (ParMeHTOB. AJIsl OLIEHKH UCTIOIb3YIOT KOHTPOJIbHBIE PACTBOPHI, KOTOPBIE COJIEPKAT CMECH
(parMeHTOB JHK U3BECTHBIX JUIMHH. JUII OTCMOTpPA PE3yJbTAaTOB K THK JOOABJIsIIO (IIOypecuupyoLie
BEIIECTBA WM PATUOAKTUBHBIC H30TOIIBL.

Bepuprii  [OtcyrcTBYeT]
OTBET

4
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BOINIPOC 12: 3ANPOC MHOI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

Brumamenvrno npouumaiime npeonodicennvle pazmenmol meKCma u paccmompume pUCyHKu, 3amem nepexooume K
BbINOJIHEHUIO 3A0AHUL.
®parmenr 1.
BonbIMHCTBO HA3eMHBIX PACTEHNH BCTYMAIOT B CHMOMOTHYECKHE OTHOIIEHHS ¢ TpudaMu, 00pa3ys MUKOPHU3Y. DTH IpruObI
UTPAIOT KIFOYEBYIO POJIb B PETYIISAIUH JOCTYITHOCTH MUTATEIbHBIX BEIIECTB U MHTEHCUBHOCTH YTJIEBOIHOTO METa00IM3Ma,
YYacTBYIOT B IIOBBIIICHUHN aJalITAIIMOHHBIX BO3MOKHOCTEH pacTeHnid. OHM OKa3BIBAIOT BIMSHUE HA CTPYKTYPY HOYBHI,
O6uropaszHooOpasue GUTOICHO30B U (HYHKITMOHUPOBAHHUE HKOCUCTEM B 11e710M. COTIIaCHO COBPEMEHHBIM IMPEICTABICHHUSIM
BBIJICNAIOT CIIEAYIONINE OCHOBHBIE THITBI MUKOPH3: SHAOTPOMHBIN, SKTOTPO]HBINH 1 3KTO3HIOTPOGHBIH, COUETAIONIIH B

j ce0e 4epThl IBYX HEPBBIX THUIIOB.
DOKTOMHUKOPH3a BO3HUKAET, KOTAa TU(BI rpnda OIUIETalOT KOPEHb INIOTHON CEThI0, 00pa3ys 4exoJl, MK MUKOPHU3HBIE
TpyOKu (prucyHok 1). ['n¢sl rppda NpoHUKAIOT CKBO3b PU30JIEPMY KOPHSI U paciipOCTPaHSIOTCS 110 MEKKIETHUKAM, He
NIPOHUKas B KiIeTKH. {111 KopHel, 00pa3ylonux TaKyl0 MUKOPHU3Y, XapaKTEPHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB U
PeIyKIUsI KOPHEBOT'O YEXJIMKA BIUIOTH JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DKTOMHUKOPH3Y 00pa3yIoT IpeBECHbIE PACTECHHS,
cocTasistronie npuMepHo 10% coBpeMeHHBIX CEMEHHBIX pacTeHuil. [ pubHON mapTHEP OTHOCUTCS K 0a3uIUaIbHBIM,
CyMYaThIM WM 3UTOTHYECKUM rpubamM. B HacTosmee Bpems onrcano okosio 8000 BHIOB 3KTOMHKOPHU3HBIX TPHOOB, HO
obmree ux gncio MoxkeT gocturath 20-50 Teicstd. HekoTopsle u3 3THX rpuboB, Takue Kak MOJOCHHOBUK MIIM MACJICHOK,



(opMHupYIOT CHMONO3 TOJIBKO C OJJHUM POJIOM AepeBbeB. Jlpyrue, kak, HalpuUMep, MyXOMOp, MUKOPU3YIOT OOJIBILIOE YUCIIO
pomoB Xo3seB. CO CTOPOHBI pAaCTEHHUH OJHO JAEPEBO MOXKET UMETh 10 15 1 Goiee TpUOHBIX MapTHEPOB. B SKTOMUKOPHU3HOM
cumbno3e 06a mapTHEPaA MOTYUYArOT B3aNMHYIO BEITOJTy: PacTEeHIE 00ECIIeYNBAET MUKOOMOHTA OPTaHUIEeCKUMHU
COCTMHEHUSIMH, a TpHO, B CBOIO OUepeh, CHabx)aeT GUTOONOHTA TIPEUMYIIECTBEHHO COSeIMHEHUAMH a30Ta, B TOM YHCIIE
MOYEBHHOH — CBOMM TJIaBHBIM IIPOTYKTOM 00MeHa, a Takxke (ochopom, KanueM, KaabIueM U MUKpo3neMeHTamMu. Kpome
TOTO, Pa3BETBIEHHBIH MUILIEINI IprOa MOCTABILIET PACTCHUIO BOAY, (DYHKIIMOHAIBHO 3aMEHSSI KOPHEBBIE BOJIOCKH.
DOHpoMuKopu3a (pUCYHOK 1) XapakTepu3yeTcst TeM, 4To (bl MUKOOMOHTa IIPOHHUKAIOT B KJIETKU KOPbI KOpHs. Ha
TIOBEPXHOCTH KOPHSI OHA BBIpa)keHa cJ1ado, M1 OCHOBHASI YaCTh MULIEJINS Ipuda HAXOIUTCSl BHYTPH KOpHA. B KiieTkax KopHs
MOTYT 00pa30BBIBaThCS CKOIUIEHHs TH( Tprda B BUIE KIyOOUKOB U B BUJIE ITy3bIPHKOB (Be3HKy). ['ndsl MoryT
Pa3BETBIATHCS BHYTPH KIETKH — 3TH 00pa30BaHUs HAa3bIBalOTCs apOyckynamu. K sHIOMUKOpH3e OTHOCATCS
apOYCKYJIAPHBIN (BE3UKYJSIPHO-apOyCKYIISPHBII), SpUKOUAHBIA U OPXUIHBIH THIL. /IBa MOCIIEHUX XapaKTePHbI TOJIBKO JUIs
npeacTaBuTeNel cemeiictBa Bepeckosbie 1 OpxuaHble, coOoTBeTCTBeHHO. Hanbouee pactpocTpaHeHHOI pa3HOBHIHOCTBIO
SHIOMHUKOPH3HI SIBIIsIETCA apOycKysapHas Mukopusa (AM). AM ¢opmupyercs G0IBIIHHCTBOM BBICIINX pacTeHui (75-
90%) c rpubamu otnena Glomeromycota (~150 Bunos). He 00pasyrot Mukopusy npencraBurenn KpecTonBeTHsIX,
MapeBsix, AMapaHTOBBIX 1 OcoKOBBIX. Kak 1 B ciiydae ¢ S5KTOMHKOPH30ii, MUKOPH30BAaHHOE pacTeHHE CHaOKaeT rpud
OpPTaHUKOM, a SHAOMHUKOPH3HBIE TPHOBI 00ECIIEYNBAIOT CBOETO XO35MHA B IIEPBYIO ouepens GpochopoM, a Taxke Kanuem,
MEJIBIO U KaJIbIIHEM.

DKTOHAOMHUKOPH3a BO MHOTOM CXOJHA C SKTOMHKOPH30i1: 00pa3yercss MaHTHs U3 TH(] rpubda, OqHaAKO MHKOOHOHT
MIPOHUKAET BHYTPb KJIETOK SMHUAEPMHUCA U KOPBI KOPHS. DTOT THIT MUKOPH3bI 00pa3yeTcsi HEKOTOPBIMU PaCTeHUSMH
cemeiicTBa BepeckoBble. ApOyTOUIHBIN THI SKTOIHJOMHUKOPU3BI XapaKTePEeH sl 3eMITHUYHOTO JIepeBa, TOJIOKHSIHKH,
IpYIIaHKH U JIp., @ MOHOTPOTIOUIHBIH - JUIS HOABEIbHUKA. MHOTHE U3 3TUX PACTECHUH SBISIFOTCS MUKOTPO(QHBIMU (T.H.
«canpoduThI»).

IKTOMMKOPH3a 3HOOMHUKOPHU3a
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PucyHok 1. 3KTo- (cnesa) n aHaommnKkopusa (cnpasa). MosACHEHUA B TEKCTE

®parmenr 2.

BoboBbie pacTeHust criocoOHBI K (POPMUPOBAHHIO HECKOJIBKUX MYTYaINCTHYECKUX 3HA0CUMON030B (pUCYHOK 2). OnuH U3
HUX TpEACTaBIsIeT COO00 cuMOnoTHYeCKOe B3auMozeicTBue ¢ AM-rpubamu. Hanmmune AM yiydriaeT MUHEpaIbHOE
MIUTAaHUE PacTeHMs, IIPexkie Bcero (ocaTHOE, MOBBIIIAET YCTOWYNBOCTD PACTEHUH K (pUTONATOreHaM U aOMOTHYECKIM
crpeccam. AM cumOmno3 conpoBoskaaeTcst popMUPOBAHHEM OCOOBIX CTPYKTYp, Ha3bIBa€MBIX apOycKynamu. B Hux
MIPOMCXOJIUT B3aUMHBIN 00MEH NpoaykTaMu GoTocuHTesa 1 pocharamu. BaxxHbIMH 3KOJIOTHUECKUMH (QYHKIUSIMU TPHOOB
AM sBistoTcst oOecrieueHne B3aMMOICHCTBHS PACTEHUH Pa3IMYHBIX BUIOB B (PUTOLIEHO3aX IIOCPEJICTBOM €INHOM ceTr TUd
U ydactue B (JOPMUPOBAHUH CTPYKTYPBI MOYBBI.

OcobenHocThio 6060B0-pr3o6HansEHOr0 cuMOno3a (BPC) sBisieTcs Bricokas cienupUaHOCTb, IPOSBISIONIASICS B TOM, YTO
OTIpe/ieIeHHBIE BU/IBI/IITAMMBI KITyOS€HBKOBBIX OaKkTepHii 00pa3yloT COBMECTUMBIE MAPHI JIUII C OIPEAETICHHBIMU
rpynmnamu 6000BbIX. [Ipr 5TOM Ha KOpHSAX pacTeHUH Pa3BUBAIOTCS CTICIIUATU3NPOBAHHBIE CTPYKTYPBI — KIIyOEHBKH,
KOTOpPBIE SBIISIOTCS BHIOM3MEHEHMSIME OOKOBBIX KopHEH. OHU (HOpMHUPYIOTCS B pe3ysibTate GOpMUPOBAHUS 0COO0M
KITyOeHBKOBOI MepucTeMbl. bakrepun nocensioTcest BHYTPH KIETOK KiryOeHbKa U TpaHCPOPMHPYIOTCS B GakTeponsl. B
KIIyOeHbKax CO3/1al0TCsl ONTHMAaIIbHBIE YCIIOBHS JUI (PUKCALMH aTMOC(HEPHOTO a30Ta 0aKTEpOUTHBIM (PepPMEHTOM
HHUTPOTeHa30i. ITOT epMeHT paboTaeT B OTCYTCTBUH KHUCIIOPOJa, M PACTEHUE CO3aéT MUKPOaspoOHYIO cpelly BHYTPH



KIIyOCHBKA, OKpYKasi ero CyOepUHU3UPOBAHHOW YHIOJICPMOI U aKKYMYIUPYS JIETTEMOTJIO0HH B KileTKax. IMEHHO Hann4ue
serreMorioouHa mpuaaéT 3¢ eKTUBHBIM KITyOeHbKaM HHTEHCUBHBIN po30BEIi 1BeT. braromaps obpasosanmio BPC
6000BBIC PaCTCHHS MOTYT PacTd Ha CyOCTpaTax, He COAEPIKAIINX CBA3aHHOTO a30Ta. OcyImecTBIeHHEe porecca (pukcannu
a30Ta oIpeelsieT 3HaYnTeNIbHYI0 pojib bPC B KpyroBopoTe a3ota B IPUPO/IC U MOBBIIICHNH [LI0IOPOANS TTOYB.
WHTEeHCHBHOCTD (POPMUPOBAHUSI CAMOMO30B 3aBHCUT OT 00ECICUCHHS dJIEMEHTAMH [IOYBEHHOTO MUTaHUs PACTEHHI —
¢dochopom u azoToM.
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PucyHok 2. A. MNoToK BelectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBble cumbrosbl 6060BbIX
pacTeHui. MoAcHeHUs B TEKCTe

Buibepume BCE npasunbHble omeemsl u3 uemvipex npednodceHHvix. Omeemvl Ha KaxicOobili ONPOC 3anuuiume 8
8Ude NoC1e008aMebHOCHU JAMUHCKUX OVKE 8 anghasumuom nopsoke 6e3 npodenos u 3HaK08 NPenuHaHus.
1. ITpounTtaiite pparment 1 u paccmorpute pucyHok 1. BoiGepure Bce mpaBWIbHBIE YTBEPIKICHHS.
Bce pacrenns cemelictBa BepeckoBbie 00pa3yroT 3pHKOHIHYIO MUKOPU3Y
BenokodaHHas KarmycTa — MUKOPU3HOE PacTeHUE
B orimumne ot 3HAOMHKOPU3BI, SKTOMHKOPH3a 00ECIIeUNBAET PACTEHHE NIPEUMYIIIECTBEHHO MOUYEBHHON
[Tpu npopactanuy BHYTPb KOPHSI, TH(a IHIOMHUKOPU3HOTO rpruda obpasyer anmnpeccopuit

Ortser: [X]
2. IIpouuraiiTe ¢parMeHT 2, pacCMOTPUTE PUCYHOK 2. BbiGepuTe Bce NpaBUJIbHBIE YTBEP KIEHHUS.

Bobosbie pactenuss HE MoryT ojHoBpeMeHHO 00pa3oBaTh 1 MUKOPHU3Y, U KIIyOSHbKOBBII cCUMOHO3

Pactenus cemeiictBa boOOBEIE 00pa3yIOT SHIOMUKOPH3Y

I'a3000pa3HebIii a30T MpeBpaIaeTcs B KIIyOeHbKEe B aMUHOKHCIIOTHI

3a cozanue MUKpOa’poOHO Cpeibl B KITyOeHbKE OTBEYAET TOJBKO JIETTEMOTTIOONH
Ortser: [Y]
3. OcHOBBIBasICh HA HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BLIOEPUTE BCe MPABHIBHBIE
YTBEpKICHHS.

Ecnu BeIpaiuBaTh 6000BbIE pacTeHHs Ha JOCTATOYHOM OOecredeHun a30ToM U pochopom, onn HE
OynyT GOpMHUPOBATH KOPHEBBIC CUMOHO3BI

OKTOMHMKOpPH3a XapaKTepHa Ul BCEX PaCTCHUI

Hurporenasa npespaiaer MOJEKYJISIPHBIA a30T B aMMOHUMI

Boboseie pactenus HE moryt ¢popMupoBarts SKTOTpOQHYIO MUKOPU3Y
Ortser: [7]
4. OcHOBBIBasICh HA HHPOPMAINHU U3 TEKCTOBBIX (pParMeHToB M PUCYHKOB, OTBeTHTE HA BONPOC: YCHJIEHHE KAKHX
NMPOLECCOB MPOUCXOAUT NPH 3PPeKTHBHOM (PYHKIMOHMPOBAHNY B3aHMOBBITOJHBIX CHM0H030B pPacTeHH,
KJIyOeHbKOBBIX OakTepnii u AM-rpu6oB:

TpaHcnopTa yrieBoJoB U3 JIUCTA B KOPEHb

TpaHcnopTa BoJbI U3 KOPHS B JIUCT

TpaHcnopTa MHHEPAJIBHBIX JIEMEHTOB OT MUKOCHMOHMOHTA B PACTCHHE

TpaHcopTa aMHHOKHCIIOT U3 KIIyO€HBKOB B JIUCT
Ortser: [mM]
5. OcHOBBIBasICh Ha HHPOPMAIINHU U3 TEKCTOBBIX (PParMeHTOB, PUCYHKOB M Bamux 3HaHusiX, Bbi0epuTe Bee
NpaBUJIbHbIEC YTBEP:KACHHS.

Jiis BceX 3KTOMHUKOPH3HBIX TPHOOB XapaKTepeH IMUPOKU CIIEKTP PACTCHUNH-XO035EB

Bce «canpoduTHbIe» pacTeHus SBISAIOTCS 00IUTaTHEIMA MUKOPH3000pa30BaTesIMU

Pactenus HE criocoOHBI ycBanBaTh OpraHuueCcKHid a30T

Pa3paboTka npemnapaToB Ha OCHOBE MUKOPH3HBIX T'PHOOB MO3BOJIMT YBEJINYNTH YPOIXKAHHOCTh



KyJBTYPHBIX PACTEHUM
Ortser: [n]

BbIGpaHHbIii OTBET: Brumamenvro npouumatime npeonodxicennuvle ppazmenmol mekcma u paccMompume pUCyHKu, 3amem
®parmenr 1.
BonpIIMHCTBO HA3eMHBIX PACTCHUH BCTYNAIOT B CHMOMOTHIECKHE OTHOIICHHS C rpudamMu, 00pasyst M
JOCTYITHOCTH ITUTATENbHBIX BEIECTB M MHTEHCUBHOCTH YTJIEBOJHOTO METa00IN3Ma, yIaCTBYIOT B 1O
BJIMSIHHE Ha CTPYKTYPY IOYBHI, OMOpa3sHooOpa3ue GUTOLEHO30B U () YHKIMOHUPOBAHHE SKOCHCTEM B |
CJIe/TyIOIIe OCHOBHBIE THITBI MHKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETAIO
OKTOMHKOpPHU3a BO3HHKAET, KOr/1a TU(BI rpruda OIIIeTal0T KOPEHb INIOTHON CEeThI0, 00pa3ys 4exodl, Uil
PpHU30AEpMY KOPHSI M paclpOCTPaHsIOTCS [0 MEKKIETHUKAM, HE IPOHUKAsl B KIETKH. J{i11 kopHeH, o0f
BOJIOCKOB M PEIYKIUSI KOPHEBOTO YEXJIMKA BIUIOTH JIO OHOTO-BYX CJIOEB KIETOK. DKTOMHKOPHU3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHnil. [ puOHOH mapTHEP OTHOCUTCA K Oa3UIHABHBIM, CYMYAThIM HIIH |
BHJIOB SKTOMHUKOPHU3HBIX TPHOOB, HO 001IIee UX 9ruciao MoxeT gocturath 20-50 teicsa. Hexotopeie u3
CMMOMO03 TOJBKO C OJHUM POJIOM JepeBbEB. [lpyrue, Kak, HapuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpU3HOM CMOHO3€ 00a MapTHEPA NOTYJaOT B
OpPraHUYECKUMH COCTUHEHUSIMH, a TPHO, B CBOIO OYepe/Ib, CHab)aeT (GUTOOMOHTA MIPEUMYIICCTBEHHO
MIPOyKTOM OOMeHa, a Takke hochopom, KanueMm, KaJblueM U MUKpo3JIeMeHTaMu. 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 Pa3BETBILITHCA BHYTPU KIETKH — 3TU 00pa3oBaHMs Ha3bIBatoTCs apOyckynamu. K aHIoMuKOp]
SPUKOMHBIA U OPXUHBIN TUIL. J[Ba OCIEAHUX XapaKTEPHbI TOIBKO I IPEACTABUTEINIECH CEMECTBA
pacIpocTpaHEeHHOH Pa3sHOBHIHOCTHIO SHAOMUKOPH3HI ABISIETCS apOycKysapHas Mukopusa (AM). AM
rpubamu otaena Glomeromycota (~150 BunoB). He 006pasyror Mukopu3sy mnpencraBurenu Kpecromse
SKTOMHUKOPH30H, MUKOPH30BAaHHOE PacTeHNE CHA0XKaeT TpHO OPraHUKOH, a SHIOMHUKOPHU3HBIE TPUOBT
KaJIMeM, MEJIbIO U KaJIbIIHEM.
OKTO’HIOMHUKOPH3a BO MHOTOM CXOJIHa C SKTOMHUKOPH30i: 00pa3yeTcs MaHTHA U3 rud rpuda, oJHaKC
OTOT THII MEKOPU3BI 00pa3yeTcss HEKOTOPBIMH PACTEHUSIMU ceMelicTBa BepeckoBbrie. ApOyTOMIHBIH 1
TOJIOKHSAHKHU, TPYHIaHKHU U JIp., a MOHOTpOHOI/II[HI:Jﬁ - JJId IIOABCIIbHUKA. MHorue u3 3TUxX paCTeHI/Iﬁ Al

3KTOMMKOPH3a 3HAOMMKOPU3A
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PucyHok 1. 3KTo- (cnesa) n saHagoMmmnKopu3sa (cnpasa). MosAcHEHUA B TEKCTE

®dparmeHr 2.

BoboBsie pacTeHnst ClIocOOHBI K GOPMHUPOBAHHIO HECKOIBKUX MYTYyaJTMCTUIECKUX SHIOCHMON030B (P
B3anMozeiicteue ¢ AM-rpubamu. Hanmane AM yrydmiaeT MUHEpaIbHOE MIUTAaHUE PACTEHUS, TIPEXKIC
¢uTonaroreHam u abruorndaeckuM crpeccaM. AM cuMOmO03 COITPOBOXKAAETCS (POPMUPOBAHHEM OCOOBI
oOMeH npoaykTramu (poTocuHTe3a U pocdaramu. BaXHBIMU SKOJIOTHYECKUMH QYHKIHMSIMEU IpHOOB Al
BUJIOB B (PMTOLIEHO3aX TIOCPENICTBOM €AMHOI ceTH TUd n ydacTue B JOPMUPOBAHUH CTPYKTYPHI ITOYBI
OcobenHocThIO 0000BO-pU30OHansHOrO cumbuosa (BPC) sBisiercst Beicokas crieiunIHOCTb, TPOSIB!
OakTepuii 00pa3yloT COBMECTHMBIE MaphI JIUIIB C OIIPEAEICHHBIMU IpynnamMu 6000BbIX. [Tpn aToM Ha



MeTox OLIEHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmeue

KIIyO€HBKH, KOTOPBIC SIBJISIOTCS] BUJIOM3MEHEHUSIMU OOKOBBIX KOpHEH. OHM ()OPMHUPYIOTCS B PE3YJIBT:
MIOCEIISIIOTCSl BHYTPH KJIETOK KiIyOeHbKa U TpaHchopMUpYIOTCs B OakTepousl. B kiryOeHbkax co3/aro
6akTeponaHBIM (epMEHTOM HUTPOTeHa30i. DTOT (hepMEHT paboTaeT B OTCYTCTBHHU KHCIOPOJia, ¥ pac
ero cy0epHHU3MPOBAHHON SHAOAECPMON M aKKyMYJIUPYS JIETTEMOITIOONH B KJIeTKaX. FIMCHHO HaTYH¢
po3oBelii BeT. barogaps o6paszosanuto BPC 6000Bble pacTeHUsI MOTYT PacTH Ha cyOcTparax, He COJ
a30Ta OIpeessIeT 3HaYuTeNbHyI0 posib BPC B kpyroBopote a3ota B IpHpo/ie ¥ HOBBILEHUH ITIO0PO
o0ecriedeHns >JIeMEHTaMH ITOYBEHHOTO MMUTAHUA PAcTeHUH — PochOpOM U a30TOM.
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PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHomM cumburose. b. KopHeBble cume

Buibepume BCE npasunvhvie omeemul u3 uemuipex npeonoicennvix. Omeemol Ha KaxicOblli 60Npoc 3a

nopaoke 6e3 npo0enos u 3HaK08 NPEeNnUHAHUAL.

1. IlpounTtaiite pparment 1 u paccmorpure pucyHok 1. BoiGepure Bce mpaBHIIBHBIE YTBEPIKIEE
Bce pactenus cemeiicTBa BepeckoBble 00pa3yroT IpUKOUIHYEO MHKOPH3Y
BenokoyaHHas KamycTa — MUKOPH3HOE pacTeHHE
B oTnuume 0T SHIOMHKOPH3BL, SKTOMHKOPH32a 00eciedrBaeT pacTeHHE IPESHUMYIIEC
[pu npopacTaHuy BHYTPb KOPHS, TU(]a SHIOMHKOPH3HOTO IprOa 00pasyeT ammpec

Orger: @ a,c
2. Ilpouuraiite hparMeHT 2, paccMOTpPUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Boboseie pactenus HE moryt oqHOBpeMeHHO 00pa3oBaTh 1 MUKOPHU3Y, H KITyOSHBK
Pactenus cemeiictBa boOoBBIe 00Pa3yIOT IHIOMHUKOPH3Y
I'a3000pa3Hblil a30T MpeBpaIacTcs B KIYOCHbKE B aMHUHOKHUCIIOTHI
3a cozaHue MUKpPOa’pOOHOH Cpe/ibl B KITyOeHbKE OTBEYAET TOJIBKO JIETTEMOTTIOOHE
Orger: @ b,c
3. OcHoBBIBasich HAa HH(OPMAIINH U3 TEKCTOBBIX (PPArMEeHTOB U PHCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeIpammBaTh 6000BbBIE PACTEHUs HA JOCTATOYHOM 00ECHeYeHNH a30TOM H (o
OKTOMMKOpPH3a XapakTepHa [ BCEX PACTCHUI
Hurporenasa npespalaer MOJEKYJISPHBINA a30T B aMMOHUI
Boboseie pactenus HE moryt ¢opmMupoBars SKTOTpoQHYI0 MUKOPHU3Y
Ortser: & a,c,d
4. OcHOBBIBasICh HA HHPOPMAIMHU U3 TEKCTOBBIX (parMeHToB U PHCYHKOB, OTBETHTE HA BOIPO
(pyHKUMOHUPOBAHUM B3aMMOBBITOHBIX CUMOHO030B PacTeHHUil, K1y0eHbKOBbIX OakTepuii u AM
TpaHcnopTa yrieBoJoB U3 IUCTa B KOPEHb
TpancnopTa BoJbI U3 KOPHS B JTUCT
TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTEHHUE
TpaHcropTa aMMHOKHCIIOT U3 KIIyO€HBKOB B JIUCT
Orser: @ a,b,d
5. OcHOBBIBasiCh HA HHPOPMAIIMHU U3 TEKCTOBBIX (PPaArMeHTOB, PUCYHKOB 1 Bammux 3HaAHUSAX, BE
J1s BceX SKTOMHUKOPH3HBIX TPHOOB XapaKTepeH MUPOKHUIl CIIEKTP PaCTCHUN-X035€e}
Bce «canpoduTHbIe» pacTeHUs SBISIOTCS 00IUTaTHBIMU MUKOPH3000pa30BaTeIsIMI
Pacrenus HE criocoOHBI ycBanBaTh OpraHnuecKHid a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPHU3HBIX IPUOOB MTO3BOJIUT YBEIHUHUTH YPO:
Omser: @ d

I'lpzlmwu.m.le OTBETHI AJIfA: X

cd

I'lpamm}.m.le OTBETHI IJIsI: Y

bc



MeToa OLleHKH ”])2lBll.Hbele OTBETHI 1JIsA: Z

Tounoe coomsemcmsue ac

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

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

CyM4YaThbIX rpu0OB (ACKOMHULIETOB) BCE CIIOPHI, 00pa3yroluecs B pe3yabTaTe Me03a U3 OJJHON U TOH ke
JIUIJIOUIHON KIIETKH, OCTaloTcs B o0Iiel o0osiouke — cyMke. [Ipu 3TOM CTpoeHue CyMOK y pa3HbIX
ACKOMMIIETOB pa3Hoe. Y HEKOTOpPbIX BUIOB BCE CIOPbI B CYMKE DPAcIOJOXEHbl B OAHY JUHUIO, B
CTPOrOM COOTBETCTBHH C mOpsimkoM pacxoxiaeHust xpomarua (l-e u ll-e nenmenue wmeitosa
OPHEHTUPOBAHBI y 3TOr0 Tpubda oauHaK0BO). Kak OyayT BBITIIAIETh CYMKH, €CIIM MCXOAHBIA AHUIIIIONT
6bim  rereposurotoit  0.d,? Tlpenmonoxum, uro amiens O, obecrneumBaer  QopmupoBanue

HEKU3HECTIOcOOHO# cmopsl, a amtens O, — sxusHecmocoOHoil. 3amonuure Tabmumy. B oTBeTax
HCIIOJIB3YHTE CIACAYIOIIMEe 0003HAYCHUS: HeXKM3HecrocoOHas criopa — N, sku3HecnocoOHas cropa — L.
@deHOTHITBI Pa3HBIX CIOP HE paslendidTe mpobeaamMu WM 3HakamMu npenuHanus (mpumep: NL). B
MOCICAHEM 3aJaHrMU 3allUIIUTEC BApPpUAHTBI PACIOJOXKCHUA KICTOK B CYMKE, HEC pasacisad HX
npoberamMu, a CcaMH CYMKH  OTJAEIWTEe JpPYyr OT  Jpyra  OJWHOYHBIM  TPOOEIIOM.

KonmdecTBo KJI€TOK B CyMKe [y]
ITnouaHOCTh KAk 101 13 HUX (N wim 2Nn) [u]
Cpenu HEX: KOJIMYECTBO KIIETOK, HECYIIUX ajuienb | [t]
| ¢
i KOJIMYECTBO KIIETOK, HECYIIUX ayuienb | [j]
d.
BeimummTe pacnonoxeHue KIeTOK B CyMKE, €CITH BTOpasi KJIeTKa cieBa xu3HecrnocooHast | [1]
M3BECTHO, YTO: BTOpasi KJIETKa ClieBa [o]
HEXHU3HECOCOOHas
BeimummTe Bce BO3MOXHBIE BapHaHTBI CYMOK, €CIIM B OJHOW W3 XpOMAaTHJ B HCXOIHOH | [r]
JUTTONAHOH KIeTke mpomsonuia Mytarus d, — d,

BrIOpaHHBIii 0TBET:

CyMUYaTbhIX rpuOOB (aCKOMHUIIETOB) BCE CIOPHI, 00pa3yrolIrecs B pe3ysibTare Mew:
ob1eit o6o0uke — cymke. [Ipr 3TOM CTpoeHHe CyMOK Y pa3HbIX aCKOMHIIETOB pas]
B OJHY JIMHUIO, B CTPOIrOM COOTBETCTBHUH C IOPAAKOM PACXOKIACHUA XpOMATHUI (
oauHaKkoBo). Kak OyayT BBIMIAAETh CYMKH, €CITU UCXOAHBIM TUIUION]T OBLIT TeTepo:

dopMupoBanye HeXM3HECTIOCOOHOH cropsl, a amnens O, — sxusHECTIOCOOHOM. 3
o0o3HavYeHHs: HexKkHU3HecnocoOHas cropa — N, sku3HecmocoOHast criopa — L. DeHot
npenuHanus (mpumep: NL). B mociennem 3aianuu 3anuimTe BapuaHThl paciosio



MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmaue

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

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

Tounoe coomsemcmeue

CYMKH OTACINUTE

Apyr

oT

KonuyecTBo KJI€TOK B CyMKe

[TnouaHoCTh Kax o u3 Hux (N wim 2n)

Cpenu HuUX:

KOJIMYECTBO KJI

KOJIMYECTBO KJI

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

BTOpas KJIETKa
BTOpast KJIeTKa

BrimmuimTe Bce BO3MOKHEIS BAapHUAHTHEI CYMOK, €CJIM B OHHOﬁ H3 XpOMaTUJ B HUCX
[mpounsonuia MyTanus dz — d1

np‘ilBHﬂLIlLlC OTBETHI IJIsA: Y

4

I'lpamuu,m,lc OTBETHI 1JIsl: U

1n
n

n])‘dBllJlbllblC OTBETHI 1Jis: t

np‘dBllththt‘ OTBETHBI AJIsA: J

ﬂpammn,uuc OTBETHI QJIfA:

LLNN

np‘dBllﬂhtht‘ OTBETHI AJIsl: O

NNLL

IIpaBuIbLHBIC OTBETHI JAJIA:

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



Tounoe coomseemcmeue NNLN NLNN LNNN NNNL

Tounoe coomsemcmaue NLNN NNLN LNNN NNNL
Tounoe coomsemcmaue NLNN NNLN NNNL LNNN
Tounoe coomsemcemaue NLNN LNNN NNLN NNNL
Tounoe coomsemcemaue NLNN LNNN NNNL NNLN
Tounoe coomsemcmaue NLNN NNNL LNNN NNLN
Tounoe coomsemcemaue NLNN NNNL NNLN LNNN

10
n3 10 6ax10B

BOIIPOC 14: DOCCE

Hatime paszeepHymbili omeem. Ucnonb3ylime Ornsi omeema cneyuasbHO omeedeHHOoe rnore.
B coBpeMeHHOI BGUOTEXHOMOIMYECKON MPOMBILLNIEHHOCTM MPUMEHSIIOT pasnnyHble CUCTEMbI Ans
nony4yeHus LeneBoro peKoMobnHaHTHOro Genka, MCnonb3yemMoro B U3roTOBrEHUM NEeKapCTBEHHbIX
npenapatoB. OOHOM M3 TakMx CUCTEM SABMSIETCA KynbTypa pacTUTENbHbIX Knetok. Onuwute
NpoLecc NoyyYeHnst KNETOYHOM CUCTEMBI AN CMHTe3a peKOMBUHaHTHOro 6enka Ha OCHOBE KIeTOoK
pacTeHuin. OueHnTe, KakumMmn JOCTOMHCTBAMM 1 HegocTaTkamn obnagaet AgaHHas cuctema.

Harnerii  J{ns Toro, 4TOOBI MOTYYUTh PEKOMOMHATHBHBIN OEJIOK M3 pacTHHH, HEOOXOAMMO B KJIETKH 3TOTO PACTECHHS
OTBET: BHECTH UYKEpPOJHbII reHeTHueckuii Matepuai - JIHK, B koTopoii 3akoupoBaHa aMUHOKHCIIOTHAS
IIOCTIEI0BATENBHOCTh HYKHOTO HaM OeJka.

[aru: 1) HAWTH U BBIACIUTH TCHBI, KOTOPBIE MBI OyJIeM MEPEHOCUTh B PACTUTEIbHBIN I'eHOM.( T€H MOXKHO
HapaboTaTh XUMHYECKUM ITyTEM WITH TP )

2) monoOpaTh BeKTOp( MOJIEKYITy MEPEHOCUHK)
3) BCTPOHWTH HAIll FeH B BEKTOP
m 4) obecrieynTh TPAHCHOPMAILHIO - IIEPESHOC BEKTPaA C TCHOMOM B KIIETKY.
HocTounctBa: 1) Oonbras bmomacca pacTeHHI.

2) B paCTeHUX HET MATOTCHOB OIACHBIX ISl MIICKOIUTAIOIINX U OaKTepHaTbHbIX TOKCHHOB, a
9TO JIeTaeT MPOAYKT O€30IacHBIM U YHIIIE.

3) MOXHO CHHTE3HUpPOBATh UPOKHI CIIEKTOP OEIKOB.
4) metozpl TpaHcHOpMALIUK PACTUTEIBHBIX KIETOK XOPOIIO OTPAOOTaHBbI.

Henocrarku: 1) ClIOKHOCTD 3KCIPECCHH 3a CUET CIIOKHO YCTPOCHHOM CHCTEMBI CHHTE3a OeNKa B KIIETKaxX
9YKaApHOT.

Bepnblii [O1cyrcTByer]
OTBET

3
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BONIPOC 15: 3CCE

IIpencrasiennbie ¢poTorpaumn WIIIOCTPUPYIOT HCIOJIb30BaHNE PAa3IHYHBIX TEXHOJOTHI M METOIMK
(%) JJISl H3yYeHNsl CTPOEHHUs PeNPOAYKTHBHBIX OPTaHOB PacTeHusl. BbINoOJIHUTe 3a1aHNs, 3alICAaB OTBEThI
B CIIelIAJILHO OTBeAEHHOE MoJTe.



1. YeranoBurte cooTBeTcTBHE MeKIY hoTOrpadusimMu, yBeTnIUTeIHLHBIMUA NPUOOPAMHU U METOTUKAMH,
KOTOPbIe HCIOJIb30BAJINCH NPH MOJTY4YeHHH JAHHBIX H300paxKenuii. 3anumuTe Kaxa0€e MoJIydYeHHOe
COOTBETCTBHE B I0J1e JUIsl 0TBeTa B BuAe X - Y - Z, rae X - 0ykBeHHOe 0003HaYeHHe U300pakeHHs, Y -
HOMep npudopa (apadckas uudpa), Z - Homep metoauku (pumckas uugpa). BHUMAHUE! Onun u3
NpudOpPoOB U OIHA U3 METOIMK — JIHIIHHeE!

YBeauuuTeNbHbBIC TPUOOPHI: Hcnonb3yemMble METOUKH:
1. Cxanupyromumii 3JIeKTPOHHBIN I. HUcnons3oBanue Qiyopecuupyromei METKH
MHKPOCKOIT
2. CBETOBOW MHKPOCKOT 1. KoHTpacTupoBaHue Mpy OMOIIH COJIEH TSDKENBIX METAILIOB
3. IlpocBeunBaroLIMii HIEKTPOHHBIN I11. OkpamnBaHue TUCTOJIOTHYECKUX CPE30B
MHUKPOCKOIT MUTOIIa3MaTHYECKUM KpacUTeIeM
4. ®ayopecleHTHBIN CBETOBON IV. Ucnonb30BaHue KOHTPACTUPOBaHUS 0€3 OKpacKu
MHKPOCKOIT
5. ®oToanmapar ¢ MaKpoOObEKTUBOM V. HambuieHue npoBOJSINIEro MOKPHITHSL HA TOBEPXHOCTh
00beKTa
VI. UccnenoBanre MakpooObeKTa

2. YTo 0o011ero y cTpyKTyp 0003HaYeHHBIX cTpejkaMu Ha pucyHkax B u /1? Tlepeuncianre 311
CTPYKTYPBbI, YKAXKATe IVIOWTHOCTh U NMPOUCX0XkIAeHNe TKaHH. OTBeT 3aMIINUTe B OTBEICHHOE T10JIe.
3. Uto uzodpaxkeno Ha gororpaduu I'? OnumuTe NPUHUKMN MeTO/AA, C TOMOILIbI0 KOTOPOIo 0bLIO
NOJIy4eHO JaHHOe U300paxeHue.

JanHslii otBeT: A -5-V|
b-4-1
B-3-IV
r-1-v
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Bepmnsriii otBer  [OTCyTCTBYET]
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BOIPOC 16: 3AMNPOC ®AMUJA

YBaxkaeMblil yqacTHHK!

J1st cBOETO CIIOKOMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. CxomupyiiTe oTBETHI B (haiin word;

2. He 3a0ynbTe yka3aTb 00K 3a1aHHs U HOMEP BOIIPOCa;

3. Ina coxpanenus Haxkmute "@aiin" - Coxpanuth Kak - Kommsiotep - O630p - Pabounii cron - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, HarpuMmep: "ol1234567" - Briopats popmat PDF.

HHU B KOEM CJIVUYAE HE YKA3BIBATH B HABBAHUU JOKYMEHTA WJIN B CAMOM JOKYMEHTE ®HO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpome Toro, pekomeHzyeM mpoayOosupoBaTh (aiii B 4aT MpoKTOpY.

Jannslii otBet: [Huvero He gaHo]



