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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

Jlannsie oTBeTsI: &l b,

Iloaconneunoe macio

2d.

CymeHHe TpEUKUEC OpexXun
X Je.

OJIMBKOBOE Maciio

Bepnsie otBeTsI: L4 (.

Cy1l1eHsle TPeIKie OpeXH

_-'I e.

OIIMBKOBOE Maciio
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Kakne n3 HrxKenepeuncIeHHbIX ONOJIOIMIEeCKUX MOJIEKYJ COJIEpKaT B CBOEM COCTaBe cepy?

Jlannbie oTBETHL: 4l .

WNucynun

A
Cynbhonumnu

& e.

ﬁ Hucrenn

Bepnsie otBeThI: L4 .

WNucynun

_-'I C.

Cynbdonunua

_-'I e.

Hucreun
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB



Brioeputre BCE npaBujibHbIE 0TBETHI.

v HEKOTOPOT'0 BU/Ja JJaMUHAPpUN aCCUMUIIALIMOHHAA KIICTKA cnopodwna COACPIKUT B AJApC 44 XpOMOCOMBI.
CHGHOBaTGHLHO, Y 3TOro Bujia B HOpMe

JlaHHbIe OTBETHI: 'L 5.

JKuBas xireTKa IIacTUHBI CIIOCBHIIA CONEPKUT 44 XPOMOCOMEBI

4 b.

KreTka Mysxckoro ramerodura COIep>kKuT 22 XpOMOCOMBI
de
7@ Knetka criopodura Ha craguu aHadazbl MUTO3a COAEPIKHUT 88 XpoMocoM

Bepnble otBeThI: L 3.

JKuBas KeTKa IUIaCTUHBI CIIOEBHINA CONEPKUT 44 XPOMOCOMBI

4 b.

KiteTka My»KCKOro raMeToura CoIepKUT 22 XpOMOCOMBI

& e.

Knetka criopoduta Ha craguu aHadasbl MHTO3a COIEPKHUT 88 XPOMOCOM
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BOIIPOC 4: 3AIIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
PeakTuBHOE IBMKEHUE XapaKTEPHO IS CIEAYIOIINX TPYII OECII03BOHOYHBIX

JlanHbie OTBETHI: ' ¢.

JlnunHKM cTpeko3
2 d.
@ Kanbmapsr

Bepnsie otBeThI: L4 ¢,

JlnunHKM cTpeko3

2 d.

Kanbmapsr
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BOIIPOC 5: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epure BCE npaBuiibHbIC OTBETHI.
Uepes remato-mianeHTapHbIH 0apbep B OPraHMU3M IUI0a MOTYT IPOHUKHYTh

___ JlaHHBIE OTBETHL: ! 3.

V|

Kucnopon

4 b.



Bupycs

4 C.

TlonoBbie ropmMOHBI

2 d.

Antnrena

Bepnble otBeThI: L 3,

Kucnopon

_-'I b .
Bupycsl

_-'I c-

ITonoBbie ropMOHBI

2 d.

Anrurena
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BOIIPOC 6: 3AIIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

KonbyaTeie YCPBU — CCIMCHTUPOBAHHBIC )KUBOTHBIC, 4 3TO 3HAYUT, YTO BAOJIb rJIaBHOM OCH MX Tejia 3aKOHOMEPHO
MTOBTOPSIFOTCST HEKOTOPBIE CTPYKTYphI. BriOepute anements! Tena Heperca — Opoasuero MHOTOIIIETHHKOBOTO YePBs,
MOBTOPSIIOLIMECS BJOJIb €T0 MepeJHe-3alHEH OCH.

JlanHbie 0TBETHI: 'l b,

ITapanoguun

o C.

Opl"aHLI BBIACIICHUA

_F'I e.

Llenomuueckre MEITKI

X

Bepnsie oTBeThI: L4 3.

HepsHbie y3ib1

4 b.

ITapanogun

4 C.

OpraHsbI BBIJICJICHUS

_F'I e.

Ilenomuueckre MEIIKH

0
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BOIIPOC 7: 3AINIPOC MHOTOKPATHOTI'O BBOJA MMPONNYIMEHHOI'O TEKCTA



[lepen BamMu m300pakeHUs pa3IMIHBIX CTaIUil HEKOTOPOTO MpoIiecca MPOTEKAIOIIETo y pacTeHH. PaccMoTpuTe pucyHku u
BBINOJIHUTE 3aJaHMUs.

\ & 5-i. . m\@ kﬁm\ A_. PS5, T
1. YcraHoBHTE MPaBHIBHBIN MOPSIOK CTaaUi pa3BUTHS CEMEHHU, HAaUMHAs ¢ caMoi paHHe#. OTBET 3alMIINTE B OTBEACHHOE
T10JIe B BHJE MOCJIEIOBATENILHOCTH OYKB 0€3 3HAaKOB MPENNHAHMS U TPOOEIIOB, PETUCTP HE BaXKEH.

Ortset: [mM]
2. BeibepuTe BepHBIE XapaKTePUCTUKH IIPEICTABICHHOTO Mpoliecca (OTBET 3alMIINTE B OTBEACHHOE I10JIe B BUJIC
MOCIIEIOBATENILHOCTH JIATHHCKUX OYKB B a()aBUTHOM IOpsiIKe Oe3 3HAKOB NPEMHHAHUS U IPOOEJIOB, PETHCTP HE BAXKEH):

a. OnbUIeHHE U OIJIOIOTBOPEHHUE MPOUCXOISAT HE CHHXPOHHO
b. ApxeroHuii IpeACTaBICH OJJHOH KIIETKON

c. [Ipu o6pazoBannm Meracrop MPOMCXOIUT Mei03

d. ®opmupyeTCsS TPUILUTOUIHBINA SHIOCIEPM

e. JKenckuit rameTopuT COCTOUT U3 7 KIECTOK

Ortser: [C]

3. TTo xapaKTepHBIM ASTAISIM CTPOCHHMS OIPEICIUTE, K KAKOMY OTJEITY OTHOCHTCS H300paKeHHOE PaCTeHHE 1
3aIMIINTE PYCCKOE Ha3BaHHe TOTO OT/ENa B OTBEJCHHOE IIOJIE.

Ortser: [h]

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

5. 3amummTe B OTBEJCHHOE MOJIE PyCCKOe Ha3BaHUE TUIA THHELEes 3TOr0 PACTCHHUSL.

Ortser: [K]

Bbi0panHbIii 0TBET: [Mepen BamMu M300paXkeHUst Pa3IMYHBIX CTAJIUI HEKOTOPOTO Mpoliecca MPOTEKAIOIIEro y pacTeHui. Pa



MeTo/ OlLleHKH

Tounoe coomsemcmaue

MeTo/ OllEeHKH

Tounoe coomsemcmaue

MeToa OlLleHKH

Cosnaoenue wabiona
Cosnadenue wabiona

MeToa OlleHKH

Tounoe coomeemcmeue

DA L

oo : - Y~ GO “ﬂ@ g £ a7 é‘!ﬁ e
1. YcraHOBHTE NMPABIIBHBIA HOPSJOK CTANI Pa3BUTHS CEMEHH, HAUNHas ¢ caMoil paHHel. OTBeT 3al

3HAKOB IPETIMHAHUS U IPOOEIIOB, PETHCTP HE BaXKCH.

Ortser: & aBreré

2. BribepuTe BepHbIE XapaKTEPUCTUKH MTPEACTABICHHOTO Mpolecca (OTBET 3alUIIUTe B OTBECHHOE T
nopsike 6e3 3HaKOB MPENHMHAHUS U IPOOEJIOB, PETHCTP HE BaXKEH):

a. OmnpUIeHNE U OIUIOJOTBOPEHHE MIPOUCXOIAT HE CHHXPOHHO

b. ApxeroHwuii npeAcTaBICH OJHOH KIICTKOH

c. [Ipu oOpa3oBaHum Meractop MpOUCXOTUT MeH03

d. ®opmupyercsi TPUILUIOWAHBIN SHAOCTIEPM

e. Xenckwuii rameTouT COCTOUT U3 7 KIETOK

Otser: & acde

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

Ortser: & NOKPHITOCEMEHHBIE

4. 3anumMTe B OTBEJICHHOE TI0JIE PyCCKOe Ha3BaHUe KJICTKH, KOTOPast IaeT Ha4yallo 3apOAbIIIEBOMY )
Otser: @ LEeHTpaJbHas KJIeTKa

5. 3anummTe B OTBEJCHHOE I10JIE pyccKoe Ha3BaHMe THIA THHEIEes 3TOT0 PaCTeHHSI.
Orser: & CUHKAPIHBIH

HpﬂBl/lﬂbele OTBETHI AJIsI: N

ABJIETB

“paBMJlbllble OTBETHI 1JisA: C

ACDE

IIpaBuabHbIe 0TBETHI AJis1: h

[TIm]oxpsITOCeM[ sie |HHBIE

[L]BeTkOBEIE

Hpamml,m,le OTBEThI 1JIs1: O

Meracnopa



Tounoe coomeemcmaue Makpocmnopa

MeToa oueHKH IIpaBuibHbIe 0TBETHI AJs1: k
Cosnaodenue wabnona [ ]enoxapnHbIii

Cosnaodenue wabnona [Cclunkapnusbriii

Cosenaodenue wabnona [Cclpocumiics
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BOIIPOC 8: 3AINIPOC MHOTI'OKPATHOI'O BBOJA INPONIYHIEHHOI'O TEKCTA

Ha pucynke n300paxeHsl TeHEpaTUBHBIE CTPYKTYPBI PEACTABUTEICH pa3INIHBIX OTAEIOB BBICIINX pacTeHUH. BHecute
PYCCKHE Ha3BaHHs ATUX OT/AENIOB B OTBEICHHBIE IOJIS PSIIOM C COOTBETCTBYIOIIMMH HOMEPaMHU.

BbiGpanHblii oTBeT: Ha pucynke m300paxxeHbI TeHepaTUBHBIE CTPYKTYPHI IPEACTaBUTENEH Pa3INIHBIX OTAEIIOB BRICIINX [
T10JIS1 PSIZIOM C COOTBETCTBYIOIIMMHI HOMEPAMH.



MeToa OLeHKH

Coenaodenue wabnona

Coenaodenue wabnona

MeTo/ OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OlleHKH

Cosnaodenue wabnona

MeToj OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLIeHKH

Coenaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

BOIIPOC 9: 3CCE

1. @ ronocemennpie

2.9 IJIAYHBI

3.9 MOKPBITOCEMEHHbIE
4. NManopoOTHUKOOOPa3HBIE
5. & xpomm

IIpaBu/bHBIE OTBETHI IS I

[Hu]serkosrre( )2()?()2()?()?()?()?()?
[TIm]oxpsrtocem[est|aubie( )?( )?()?2()?2()?2()?2()?()?

np‘tlBHﬂbIlblC OTBETHI JJId: t

[Tn]naysosummsie( )2()2()?2()?2()?2()?20)2()?
[Hn]maynsr( )?()?()?2()?2()?()?()?()?
[Mn]rayroo6passie( )2( )2()2()2()?2()?2()2()?

ﬂpammmu.le OTBETHI IJIsI: Y

Tomocem[est|anbie( )?()?()?()?()?()?()?()?

npaBllJlbllblC OTBETHhI IJIfA: O

[[InJanoporaukoobpasiere( )2( )?()?2()2()2()?2()?()?
[TInJanoporaukosuarsie( )?()2( )2()?2()?2()2()2()?
[Tjanoporauku( )?()?()?()?()2()2()2()?

npaBﬂﬂbele OTBEThI 1JIsl: W

[Xx]BomeBumnbie( )?()?()?()?()?()?()?()?
[Xx]Bomu( )?()?()?()?()2()?()?()?
[Xx]Bomeoopasusre( )?( )?()?()?()?2()?()?()?
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Ilepen Bamu TekeT, copep:kammii NATh 0HOJOrHYeCKUX OIINOOK. BHHMaTeIbHO POYTHTE €ro,
HaliguTe OIUOKH M 00BACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBE/IEHHOE TOJIe.
Buumanue! Hcnpaenenue ¢hpazol uckniouumenvno ompuyanuem (Moxcem — He Modcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvnoe npeonorcernue.

Cyk1ieccusi — mocieoBareabHasi CMeHa OMOIEHO30B, MPOUCXOAIIAs B OAHOM U TOM K€ OHOTOTE O]
BIUSHUEM TPHUPOJHBIX (PaKTOPOB WM TIOJ, BO3IEHCTBHEM deloBeKa. [IpWYMHBI, BBHI3BIBAIONINE CYKIECCHU
JICNATCS Ha JIBE TPYIIIbL: MEPBUYHBIC, KOTJa NMPUYMHOW CMEHBI SBJISIOTCS HM3MCHCHHUS, BO3HHKAIOIINC B
pe3ynbTaTe AesTeTbHOCTH CaMoro cooOIecTBa; M BTOPUYHBIC, MPOUCXOJANINE B Pe3yiabTare BHEIIHUX
Bo3feiicTBHiA. [IpuMepoM MepBUYHON CYKIIECCHH MOYKET CITY’KATh CMEHA PaCTHTEIHHOTO COOOIIEeCTBa TOCHe
ro>kapa.

®dopMupoBaHUE TEPBUYHBIX (DUTOIICGHO30B, HANPUMEP, B TACKHOW 30HE OOBIYHO HAYMHACTCSA C
JTUIIaHHAKOB; BCJIE] 32 HUIMH B COOOIIECTBO BKITFOYAIOTCS CTENIOIINECS, a 3aTEM KyCTapHHUKOBEIE (POPMBI H
mxu. [lozgHee opMupYIOTCS ONBIIAHUKH U OCPE3HSKH, OJHOBPEMEHHO C HUMH TOSBISIOTCS XBOWHBIC
MOPOJIbI, COCTABIISIONINE OCHOBY 3aBEPILAIONIETO COOOIIECTBA B BUAE CMEIIAHHOTO Jieca, (POPMHUPYIOIIETOCs
npumepHo depe3 100-120 neT mocie Havana CyKIeCCHH. B TUIHMYHOM cilydae MO XOAy TaKOW CYKIECCHUH
BO3pacTaeT 0 CBETOMOOMBBIX PACTCHH.

KoHeuHBIM pe3ynbTaToM CYKIECCHH OYJeT COCTOSHHE JKOCHCTEMBI, Ha3bIBAEMOE KIMMAKCHBIM.
KnumakcHsie cooOmmecTBa XapakTepu3YIOTCS YCTOWYHMBBIM ~ TUHAMHYECKAM PAaBHOBECHEM  MEXIY
OMOTHYECKMMH KOMITOHEHTAMH U COINPOTHBJICHHEM Cpelnbl. BmecTe ¢ TeM, BO3HHKIIAs B pe3yibTare
BTOpI/I‘IHOﬁ CYKICCCUHN KIIMMAaKCHasd CHUCTEMa MOXKCET CYHIECTBCHHO OTJIMYAThCA OT HCpBH‘IHOﬁ, €ClIn
W3MEHWINCh HEKOTOPBIE XapaKTePUCTUKHU JaHmmadTa WM KIUMaTH4YeCKue ycioBus. B memoM cykieccun
MIPOUCXOST ITyTEM COXPaHEHHS BCEX MHOHEPHBIX BUIOB C BKIIFOUEHHUEM HOBBIX.

Bonee Toro, B pe3ynbrare MHOTOOOpPa3HOI'O aHTPOIIOTEHHOTO BO3JCHCTBHUS BO3HUKAIOT HapyIICHHBIE
MectooOuTanus. Takue MecTooOuTaHUsT OOBIUHBI B CEJICHUSX U BIOJbL A0POr. X XapakTepHO# uepToi 4acTo
SIBIIIETCS TIOBBIIIIEHHOE COAEPIKAHNUE a30Ta, TaK KaK OHM OOTraThl pacTUTEIHHBIMU OcTaTkamiu. M3-3a sToro B

EA nanBBIX MECTOOOUTAHUSX CHIKAETCS YMCIICHHOCTh COPHBIX PACTEHH, HAPUMED KPAIUBbI JBYIOMHOIA.

Harneii 1) CMeHa pacTUTEIBHOTO COOOIIECTRA MOCIIE M0Kapa HE MOYKET CIIYKHUTh IPUMEPOM TIEPBUIHON CYKIIECCHH,

OTBET: TaK Kak MPOMCXOJUT BCET/1a M3-3a BHELIHETO BO3/IEHCTBUsI, Oy/Ib TO aHTPOIIOTEHHOE BO3JIEHCTBHE
(ueneHarnpaBIeHHbIH WM CITyYaiHBIN MTOJHKOT) WK JKe aONoTHUeCKH PaKkTop, K IPUMEpY 3acyXa C
HMHTCHCUBHBIM COJIHEYHBIM CBETOM.

2) JIMmaifHUKY CIIMIIKOM TPeOOBaTEeNbHBI K YCIOBUSAM OKPYIKAIOIIEH Cpe/sl, I03TOMY HE MOTYT COCTABIISATh
Hayasio (JOPMUPOBAHUS EPBUYHOTO (PUTOIIEHO3A.

3) Ilpu cykieccuu 3a4acTyio OOJIbIIAs YaCTh WK BCE BUJIBI IEPBOHAYAIBHBIX BHIOB HCYE3AI0T U
3aMEHAIOTCS APYTMMH, IO3TOMY HENb3s CKa3aTh, YTO B 1IEJIOB NPU CYKLIECCUH MMOHEPHBIE BUIBI
COXPAHSIOTCA.

4) B MecTooOuTaHUAX 10 TUITY 06paSy€MHX BOJIb JOPOT U B CCJICHUAX KaK Pa3 HET PACTUTCIILHBIX OCATKOB,
" MPUCYTCTBYCT HCIIOAOPOAHAA 1TOYBa, 06€,HHéHHa$I a30TOM U IPOYMMH IJIEMECHTAMU, U3-3a Y€Ir0 MHOTHC
PacTCHUA HE MOT'YT TaM pacTH.

5) B Mectax oburanusi, moJO0OHBIX CENEHUSIM, HECTTOCOOHBI MOJHOIIEHHO JKUTh OOJIBIIIMHCTBO BUIOB
pacTteHwuii (1o MpUYrHE, ONMMCAHHOW B MTyHKTE BBHIIIE), N3-32 YETO OHU BBITECHAIOTCS 00Jie€ BEIHOCIUBBIMU U
"HEeMPUXOTIUBLIMH" BUIAMH, B YUCIO KOTOPBIX BXOJAT U COPHBIE PACTEHUSI.

Bepubiit  [OtcyrcTByerT]
OTBET

2
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BONIPOC 10: 3ANPOC MHOI'OKPATHOI'O BBOJA IMPONIYIMEHHOI'O TEKCTA

B oannom 3a0anuu 6am HeobX00uUMO npoaHanruzUposamv pacmeHm mexKcma, NOCEAUEHHbIU
i MEemoOuKe UCCIe008aHUU, U HA OCHOBAHUU CEOUX 3HAHULL U UHGOPpMAYUU U3 MEKCma 6bINOJHUMb
“3a0anusi.



Meron monumepasnoi nennoi peakuuu (III[P) B HacTosimiee Bpemsi IMHPOKO NMPUMEHSETCS B
owosmornn u MmemunuHe. Kmaccuyeckas [I1IP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMHUUN
uHTepecytomeid Hac nocnenoBarenbHocTH JIHK. CnennduyHocts maHHOW peakiuu 00ecreduBaroT
HeOOJIbIINE TOCNIE0BATEILHOCTH HYKJICOTHAOB - mpaiiMepbl. Mx moaluparoT k 000MM KOHIAM
ammmudunupyemoro yuyactka JIHK takum o0Opa3oM, 4ToOBI MOCIIEIOBATEIBHOCTh TaK HAa3bIBAEMOTO
psIMOro TpaiiMepa COOTBETCTBOBAJA MOCIIEOBATEILHOCTH Ha 5’-KOHIIE IEMH, TOr/1a Kak OOpaTHBIH
npaiiMep 0OpaTHO KOMIUIEMEHTApEeH IMOCIeNOBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uaTepecyromuii Hac ydactok JIHK 3akanumBaercst mociemoBatenbHocthio 5 -AAGCTA-3°, To
oOpaTHBIi mpaiiMep OymeT WMeTh mocieaoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBarT 10
OIIpEeICJIEHHOW TEeMIIEpaTyphl - TEMIIEPATyphl OT)KUTA MPaiMEPOB. DTa TEMIIEpaTypa pacCUnuThIBACTCS
nyreM TnpuOaBlieHUs K TeMIepaType IUIaBlieHUs (TeMmeparypa, OpH KOTOPOH IMPOUCXOTUT
pa3peAMHEHUE JBYXIENOYEUHON Mosekyasl npaiimepa) 4°C  rpangycoB. JHK-nommumepasa,
OCYUIECTBJISIOIIAs peIIMKaluio nHTepecyromero Hac yuactka JJHK, ucnonp3yer npaiimep B kauecTBe
3aTpaBKHM JUId Hauyala CHHTe3a. B pe3ynpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocta JIHK.

Jist Toro, 4To0bl paznuuuTh nocieaoBatensHocTH JJHK, MOXHO HCnonp30BaTh pecTpUKTA3hl —
(bepMeHTBI, KOTOpbIE Y3HAIOT M Pa3pe3aroT CTPOro OMpeesIeHHbIE MOCIEI0BaTEIbHOCTH HYKICOTH OB
B JIHK (Tak Ha3biBaeMbie caiiThl pectpukiuu). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukuuu Hecer mocienoBarenbHocTh 5 -GCATC|G-3, npu peakiuu ¢ MOCIEA0BATEIBHOCTHIO
JIHK Oymer paspe3arh ee Ha [Ba (parMeHTa, COAEpKalIhe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3' u5-G-3.

1. B mnpenioxkeHHOW MOCIEAOBATEIbHOCTH HYKIEGOTHIOB 3aKOJUPOBAaH NenTua uiuHoM 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOXxomumMo mogo0Oparh mpaiMepbl IS amIuId(QUKAIAH
HYKJICOTHJHON MOCIIE0BATEIbHOCTH, KOJUPYIOIIEH MaHHBIM MNEeNnTHA, HadyhuHas CO CTapT-KOJOHA
(ATG), u coaepxamieit cron-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JOKHBI OBITH
crnenuuIHbl 1 00J1a1aTh TPUMEPHO OJIMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmnepatypa TuiaBieHusl paccuutThiBaetcs o ¢popmyne: 2(A+T) + 4(G+C), rue OykBbI - 3TO
KOJMYECTBO HYKJICOTHAOB KaxAoro Tuma. Pasmep kaxaoro mpaiimMepa JOMKEH COCTaBIATh 15
HYKJICOTHJIOB. 3alUIIMNTE B OTBEJACHHOE IOJI€ MOJyYCHHBIE MpaiiMepsl B HampaBlieHUH OT 5'- K 3°-
KOHIy B BH/€ IO0CJIeI0BATEeJbHOCTH 3arJIaBHBIX JIATHHCKUX OyKB 0e3 mpo0esioB (B TOM 4McCiIe
KOHIIEBBIX) U YKOKHUTE TEMIIEPATYPY WX TUIABJICHUS.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3’

OrBer:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa nuasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus odparnoro npaiimepa: [K]°C

2. Tlomydennslid B mpenbinymieid dactu 3amanus [P mpomykT BcTpamBaeTcst B IUTa3MUIY IS
CHUHTE3MpOBaHUs Oenka B OakTepusx. Bam nmaHbpl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (IHIOHYKJea3bl pecTpukiuu) crneunduuno paspesaror JHK. B orsere
YKa@KUTe pa3Mep (QparMeHToB, KOTOpbIE TOJy4aTrcs B pe3yiabTaTe peaklud PpPECTPUKIHH,
MPOU3BEACHHOW JTHMH PECTPUKTAa3aMH ISl IUIa3MHIBI, COAEp)Kalled BCTaBKY B IPaBHILHOU
OpPHEHTAINH LIEIH.
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OTBeT 3anuIINTe B OTBEJEHHOE MO0Jie B BH/E MOC/IeI0BATEIbHOCTH YHCEJ, PACIOJIOKEHHBIX IO
BO3PACTAHHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPoOeIaMHu.

Otger: [mM]

BeiOpaHHbIi OTBET:

B 0annom 3a0anuu 6am HeobX00UMO NPOAHATUIUPOBAMY pazmenm meKcma, noce
SHAHUILL u ungopmayuu u3
Meton nonumepasnoit nenHoi peakuuu (I1LIP) B HacTosiiee Bpemsi MIUPOKO I
MO3BOJISCT TOJYYUTh OOJIBIIOE KOJMYECTBO KOIUH MHTEPECYIOUICH HACc MOCIe;
oOecrieunBarOT HEOObIINE MTOCIE0BATEILHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK takum o0pa3om, 4ToOBI MOCIIEI0BATEILHOCTh TaK HA3bIBAEMOTO TPSMOTO TIpa
IENH, TOT/Ia Kak 0OpaTHBI mpaiiMep 00paTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIBHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCThIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIHM Y3HaThb HEOOXOMUMYIO MOCIIEIOBATENb
OTIPENIeICHHOW TEMIIepaTyphl - TEeMIIEPATyphl OTXKUTA MpaMepoB. DTa TEeMIIepar
IUTABJICHUS (TeMIIepaTypa, MPH KOTOPOM MPOUCXOIUT Pa3beIUHEHHUE BYXIICTIOUCYH:
OCYILECTBISIIONIAsT PEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3ynbTaTe NaHHOM peakluy MOMy4aeTcsl KOs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
Jns toro, uytoObl paznuuuth nocienoBatenbHocTH JIHK, MoxxHO umcmorn
pas3pe3aroT CTPOro omnpeseeHHble nocueaoBaTebHoCTH HykineoTu 0B B JIHK (Tak
Pfull, y xoTopoii caiiT pecTpuKIMH HeCET mocienoBarebHOCTh 5 -GCATC | G-37, 1)
ee Ha JiBa ()parMeHTa, CoJAepKaIllie Ha KOHIax mocienoBarenbHocT 5 -GCATC-3

1. B mpeanoskeHHO MOCIEeI0BAaTENbHOCTH HYKJICOTHIOB 3aKOJUPOBAH MENTHU [
nmoo0paTh mpaiMepbl IS aMITTUUKANA HYKJICOTHIHOM ITOCIIeIOBATEILHOCTH,
(ATG), u coxepxaineit cron-komon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaiim
OJIMHAKOBOHM TemIieparypoil muaBieHust (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXa0ro THma. Pasmep Kk
3anumuTe B OTBEACHHOE IIOJIC TMOJIYYEHHBIC MpaiiMephl B HANpPaBIIEHUU OT 5’-
JIATHHCKHUX OYKB 0e3 n1po0esioB (B TOM 4HcJIe KOHIEBBIX) U YKQXKUTE TEMIEPATYP

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTA
TTCATAACTCGATAGGAC - 3°

OrtBer:

[psimoii npaiivep: @ ATGATAAACCTGCAT

Ooparnsrnii mpaiivep: ‘@4 CTATCGAGTTATGAA

Temneparypa niasieHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaeHus obpatHoro mpaiimepa: “ 40°C

2. [lomyuennslit B npensiayiei yactu 3aaanus [P npoaykT BcTpanBaeTcs B ia
MOCJIE0BATENBHOCTH (CAMThl PECTPUKIMU), 1O KOTOPBIM JIBE PECTPUKTA3bI (IH/C



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

Alul5 - AG|CT -3

EcoRI5 - GJAATCC - 3

MeCTO BCTaBKKU

EcoRl EcoRI  EcoRl
1875 625 1875 ek

@ npomotop

OTBeT 3AMMUIIIUTE B OTBCACHHOC€ II0JI€E B BH/AC IMOCIACAOBATCIBHOCTH YUCEJ
OJAUHOYHBIMHU npoﬁenaMn.
Orser: €3 1250 1307

MeToa OLEHKH [IpaBu/IbHBIE OTBETHI JJISA: X
Coodeporcum ATGCAGGTTTATCAT
MeTo/ OLleHKH [IpaBuJIbHBIE OTBETHI AJIsI: Y
Cooeporcum CTATCGAGTTATGAA
MeTox oleHKH IIpaBu/ibHBIE OTBETHI 1JIS1: Z
Tounoe coomeemcmeaue 40

MeToa OLEeHKH [IpaBuabHbBIE OTBETHI 1JIs: K
Tounoe coomeemcmeaue 40

Metoa oueHKH [IpaBH/IbHBIE OTBETHI JJIs: M
Tounoe coomeemcmaue 644 666 1250

3
u3 5 6ajlioB

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kaxkue nsmMeHeHusi MOTyT BO3HHKHYThH B IOJIYY€HHOH B MpeAbIAYIIEM 3aJaHUU
nocjenoarebHocTH JJHK 1 kakoBbI NPUYNHBI NOABJICHUS TAKUX U3MeHeHuit? [laiiTe
KPaTKHil OTBeT.

Hauneiii  PecTpuKTasbl MOryT BO3AENCTBOBATb HE TOMNbKO Ha LieNeBon y4acToK PECTPUKLIAM, HO U Ha
OTBET:  BCTaBlISIEMbIN Y4ACTOK, YTO NPMBEAET K pa3pesaHuto nocneaoBaTenbHOCTU U Kak CrieAcTBue eé
78 JanbHenwen HedyHKUMOHANBHOCTU. Takke Ha nocrneaoBaTeNbHOCTb MOrYT BO34eNCTBOBaTb U
Apyrue SHAOHYKreasbl KNeTku, YTo ToXe NpuBeaéT K He(PYHKLMOHANbLHOCTM NocneaoBaTenbHOCTH.
Takke Bo Bpems NLP nonvmepasa MOXeT oMOUTLCS MO TEM MU UHLIM NPUYUHAM, U3-3a Yero
HeKoTOpble NocrneaoBaTenbHOCTM GyAYT HE COOTBETCTBOBATL NepBoHadarnsHol. MNLP Takke moxeT
NPONTU HENPAaBWUITbLHO U3-3a HEBEPHOro OTXXUra nparmMepa.

Bepnbiit  [OrcyrcrByer]



OTBET

1
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BOIIPOC 12: 3ANPOC MHOTOKPATHOTIO BBOJA MMPONYIMEHHOI'O TEKCTA

Buumamenvno npouumatime npeonodicennvie pazmenmsl meKcma u paccmompume pucyuKuy, 3amem nepexooume K
8bINOJIHEHUIO 3A0AHUL.
®parmenr 1.
BonbmMHCTBO HA3eMHBIX PACTEHUN BCTYMAIOT B CHMOMOTHYECKHE OTHOIICHUS ¢ TprOamMu, 00pa3ys MUKOPHU3Y. DTH IprUObBI
UTPAIOT KIIFOYEBYIO POJIb B PETYIIAIMN JOCTYITHOCTH MUTATEIBHBIX BEIIECTB U HHTCHCUBHOCTH YTJIEBOJHOTO METabO0II3Ma,
Y4acTBYIOT B ITOBBIIICHNH aAAaNTAMOHHBIX BO3MOXKHOCTEH pacTeHnH. OHM OKa3bIBAIOT BIMSIHUE HA CTPYKTYpPY IOUBHI,
6uropazHoobOpaszue GrUTOIEeHO30B U (PYHKIIOHNPOBAHNE SKOCUCTEM B 11eioM. COTIIacCHO COBPEMEHHBIM MTPECTABICHUIM
BBIJIEIISIIOT CJIETYIOLINE OCHOBHBIE TUITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPOMHBII U SKTOIHIOTPO(HBIN, COYETAIOIIHH B
ce0e 4epThl JBYX HEPBBIX THUIIOB.
DKTOMHUKOpH3a BO3HUKAET, KOTAa TU(BI rpruda OIUIETal0T KOPEHb IUIOTHON CEThI0, 00pa3ys 4eXoJl, WK MUKOPHU3HBIE
TpyOKH (pucyHok 1). ['udbl rpuba NpOHUKAIOT CKBO3b PU30ICPMY KOPHS U PACIPOCTPAHSIOTCS MO0 MEKKICTHUKAM, HE
NPOHUKas B KJIETKU. J{J1s1 KopHel, 00pa3ylonux TaKyl0 MUKOPHU3Y, XapaKTEPHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB U
penyKLHsl KOPHEBOT'O YEXJIMKA BIUIOTh JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DKTOMHUKOPH3Y 00pa3yIoT IpeBECHbIC PACTEHHS,
cocTapistronire npuMepHo 10% cCOBpeMEHHBIX CEMEHHBIX pacTeHui. | pnOHON mapTHEP OTHOCUTCS K 0a3uIUaIbHBIM,
CyMYaThIM WIN 3UTOTHYECKNM rpudam. B HacTosmee Bpems omrcano okono 8000 BUIOB SKTOMUKOPU3HBIX TPHOOB, HO
obmee nx gncio MoxeT gocturath 20-50 Teicsd. HekoTophle u3 3THX TpHOOB, TaKHe KaK MOJIO0CHHOBHUK MM MACIICHOK,
(opMHupYyIOT CHMONO3 TOJIBKO C OZHUM POIOM AepeBbeB. Jpyrue, Kak, HalpuMep, MyXOMOpP, MEKOPH3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OJJHO IEPEBO MOKET UMETh 710 15 1 Oonee rpudOHBIX napTHEPOB. B skTOMUKOpH3HOM
cuMOmo3e 00a mapTHEPA MOJTyyaroT B3aUMHYIO BBITOly: pacTeHHe 00ecredBaeT MUKOOMOHTA OpPraHMYECKUMHU

| COCIMHEHUSIMH, a TpUO, B CBOIO ouepeib, CHabkaeT (PUTOOHMOHTA MPEUMYIIECTBEHHO COCJMHEHUSIMH a30Ta, B TOM YUCIIE
MOYEBHHOI — CBOMM TJIaBHBIM MPOJIYKTOM 00MeHa, a Takxke (pochopom, KaueM, KajabliueM U MUKpoaieMeHTaMu. Kpome
TOTO, Pa3BETBIEHHBIH MULIENUII Ipr0a MOCTABISIET PACTEHUIO BOAY, (PYHKIMOHAIBHO 3aMEHsSI KOPHEBbIE BOJIOCKH.
DHIoOMUKOpHU3a (PUCYHOK 1) XapaKTepu3yeTcs TeM, 4To (bl MUKOOMOHTA IPOHUKAIOT B KJIIETKU KOpBI KopHs. Ha
MOBEPXHOCTH KOPHI OHA BBIpa)keHa cJ1ab0, 1 OCHOBHASI YaCTh MULIENIUS IpUOa HAXOIUTCSl BHYTPH KOpHA. B KiieTkax KopHs
MOTYT 00pa30BBIBATHCS CKOIUIEHH U rprda B BUAE KIyOOUKOB U B BHIIE ITy3BIPHKOB (Be3ukyi). ['udbr MmoryT
Pa3BETBIATHCS BHYTPH KIETKH — 3TH 00pa30BaHUs HA3bIBAIOTCS apOyckynamu. K sHIOMUKOpH3€E OTHOCATCS
apOYCKYISPHBIN (Be3UKYISIPHO-apOyCKYJISIPHBIH), SpUKOUIHBIA M OPXUIHBIH THIL. /IBa MOCIIEHUX XapaKTEPHBI TOIBKO JUIs
npezacTaBuTeNeH cemeiictBa Bepeckosbie 1 OpxuaHble, cOOTBeTCTBEHHO. Hanbonee pacpocTpaHeHHONH Pa3HOBUAHOCTHIO
SHIOMHKOPH3HI SBIIETCS apOycKyIsipHas Mukopusa (AM). AM ¢opmupyercs G0IBIIHHCTBOM BBICIINX pacTeHui (75-
90%) c rpubamu otnena Glomeromycota (~150 Bunos). He o6pasyror Mmukopu3sy npeacraButen KpecTonBeTHbIX,
MapeBbix, AMapanToBbIX U OCOKOBBIX. Kak U B cilydae ¢ 9KTOMHKOPH30H, MUKOPU30BaHHOE pacTeHne cHabXaeT rpuo
OPraHHKO, a PHJOMHKOPU3HBIE TPUOBI 00ECTIEYMBAIOT CBOETO XO3sIMHA B TIEPBYIO 0uepeab GochOopoM, a TaKkKe KalueM,
MEJIbIO U KalIbIIHEM.
DKTOIHIOMUKOPH3a BO MHOTOM CXOZHA C 3KTOMUKOPH30ii: 00pa3zyercst MaHTHsl U3 rud rpuda, 0THAKO MUKOOHOHT
MIPOHUKAET BHYTPb KJIETOK JMHUAEPMHUCA U KOPbI KOPHS. DTOT THIT MUKOPH3bI 00pa3yeTcsi HEKOTOPbIMU PaCTEHUSMH
cemeiicTBa BepeckoBbie. ApOyTOUIHBIN THI SKTOIHJOMHUKOPU3bI XapaKTePeH AJIsl 3eMITHUYHOTO JIepeBa, TOJIOKHSIHKH,
TPYIIAHKH U JIP., @ MOHOTPOIIOUTHBII - U OABENbHUKA. MHOTHE N3 3THUX PAaCTCHUH SBISIOTCS MUKOTPO(QHBIMH (T.H.
«carpouTEI»).
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PucyHok 1. 3KTo- (cnesa) n aHgommnKkopusa (cnpasa). MosACHEHUA B TEKCTE

®parmenr 2.

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

OcobeHHOCTRI0 6000BO-pH300HanbHOr0 cumouo3a (BPC) sBisieTcst BrICOKast CCU(DUIHOCTD, TPOSIBIISIOIIASACS B TOM, YTO
OIIpe/ieTICHHbIE BU/IbI/IITaAMMBbI KIIyOSHBKOBBIX OakTepHil 00pa3yroT COBMECTHMBIE TTaphl JIMIIb C ONPEIeSICHHBIMH
rpynnamu 6060BbIX. [Ipr 3TOM Ha KOPHSAX pacTeHUH Pa3BUBAIOTCS CIEIHATH3UPOBAHHbBIE CTPYKTYPBI — KIyOEHBKH,
KOTOpBIE SIBJSIFOTCS] BUZIOM3MEHEHUSIMU OOKOBBIX KOpHer. OHu (OopMUPYIOTCS B pe3ylibTate (JOpMHUPOBaHHUS 0CO00i
KITyOCHBKOBOI MepucTeMbl. bakTepun ocestoTest BHYTPH KIETOK KiITyOeHbKa U TpaHCPOPMHPYIOTCS B OakTepousl. B
KITyOSHBKaX CO3Jaf0TCS ONITUMAIIBHBIC YCIOBHS TS (PUKCAIIMH aTMOC(EpPHOTo a30Ta OAaKTEPOHTHBIM (PepMEHTOM
HUTPOTEHA30H. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIOPOIa, M PACTCHHE CO3AaET MUKPOAIPOOHYIO Cpely BHYTPH
KITyOeHBKa, OKpYyKasi ero CyOepHHI3UPOBAHHON YHIOJICPMON U aKKyMYIUPYS JETTeMOTIO0HH B KileTkaX. IMeHHO Hanndne
nerreMorioouHa mpuaaéT 3((eKTUBHBIM KITyOeHbKaM HHTCHCUBHBIN po30BEIi 1BeT. braromapst oopasosanuio bPC
0000BbBIE pacTeHUsI MOTYT PACTH Ha CyOCTpaTax, He COAepIKallX CBsA3aHHOro azora. OcyiiecTBieHue mnpoiecca GUKcanuu
a30Ta ompeenaeT 3HauYuTeIbHYyI0 posib BPC B kpyroBopore a3orta B IpUPO/ie U MOBBIICHUHN TUIOIOPOIHS MTOYB.
VHTEeHCHBHOCTD ()OPMUPOBAHUSI CUMOHO30B 3aBHCUT OT 00ECHICUSHHMsI SJIeMEHTaMH [IOYBEHHOT'0 UTaHUsI PACTEHUH —
¢dbochopom u azoTom.
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PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHom cumburose. b. KopHeBble cumb1o3bl 60608Bbix
pacTeHuit. MoAcHeHMA B TEKCTe

Buibepume BCE npasunvivle omeemol u3 wemvlpex npeoiodcenvlx. Omeemnvl Ha KaxicOblil BONPOC 3aNUUUME 8
8u0e NOCAe008AMENbHOCHIU IAMUHCKUX OVKE 6 andasumnom nopsoke 6e3 npobenos u 3HaK08 NPEenuHaHus.
1. llpouuTaiite pparment 1 u paccMoTpute pucyHok 1. BoiGepure Bce NpaBUJIbHbIE YTBEPKIECHHUS.
Bce pactenus cemeiictBa BepeckoBble 00pa3yIoT 3pUKOUAHYIO0 MUKOPH3Y
BenokoyanHas Kamycra — MEKOPH3HOE pacTeHue
B oTnudme 0T SHIOMHUKOPH3bI, IKTOMHKOPH3a 00€CTIEYMBAET PACTEHHE IPEUMYIIIECTBEHHO MOYEBUHOM
IMpu npopacTaHny BHYTPb KOPHS, TH(])A SHIOMUKOPU3HOTO Iprba 00pas3yeT ammpeccopuit

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

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

Pactenus cemeiictBa boOOBBIE 00pa3yIOT SHIOMUKOPU3Y

I'a3000pa3HebIif a30T MpeBpaacTCs B KITyOSHbKE B aMUHOKHCIIOTHI

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

Ecnu BepamuBaTh 6000BbIE pacTeHHs Ha JOCTATOYHOM oOecredeHun a30ToM 1 dpocdopom, onn HE
OynyT hopMUpPOBATH KOPHEBBIE CHMOMO3EI

DOKTOMHUKOPH3a XapaKTepHa /I BCEX pacTeHUH

Hurporenasa npespamaer MOJIEKYISIPHBIA a30T B aMMOHHUH

Bobossie pacrenus HE moryT ¢opMupoBars SKTOTpOoQHYIO MUKOPHU3Y
Ortser: [Z]
4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX ()parMeHTOB U PUCYHKOB, OTBEThTE HA BONPOC: yCHJIEHHEe KaKHX
NpoLeccoB MPOUCXOAUT NpH IpeKTUBHOM PYHKIMOHMPOBAHMYU B3aMMOBBITOHBIX CHM0OH030B PacTeHu,
KJYOeHbKOBBIX OakTepuii 1 AM-rpudoB:

TpaHcnopTa yrieBo 0B U3 IUCTa B KOPEHb

Tpancnopta BoAbl U3 KOPHS B JIUCT

TpaHcriopra MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHMOHTA B PaCTCHHUE

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

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

Bce «canpoduTHbIe» pacTeHHS SBISIOTCS 00JUTaTHEIMI MHKOPHU3000pa30BaTEIsIMU

Pactenns HE cniocoOHBI ycBauBaTh OpraHUYeCcKrit a30T

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

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



BJIMSIHME HA CTPYKTYpY IOYBBI, OMOopa3sHooOpas3ue GUTOLEHO30B U () YHKIMOHUPOBAHHE SKOCHCTEM B |
CJIe/lyIOLIE OCHOBHBIE THITI MUKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETAIO
OKTOMHKOpPH3a BO3HHKAET, KOria Tudbl rpruda OmIeTaloT KOpeHb INIOTHOH CEeThi0, 00pa3ys 4exoJl, Uil
PpHU30AEpMY KOPHSI M pactpOCTPaHsIOTCS 110 MEKKIETHUKAM, HE IPOHUKast B KiIeTKH. J[i1s1 kopHeH, o0
BOJIOCKOB M PEIYKIMSI KOPHEBOTO YEXJIMKA BILUIOTH JIO OHOTO-BYX CJIOEB KIETOK. DKTOMHKOPHU3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHnil. [ puOHOM mapTHEP OTHOCUTCA K Oa3UIHABHBIM, CYMYAThIM HIIH |
BHJIOB SKTOMHUKOPHU3HBIX TPHOOB, HO 001IIee UX 9ruciIo MoxeT gocturath 20-50 teicsd. Hexotopeie 3
CMMOMO03 TOJBKO C OJHUM POJIOM JepEBhEB. [lpyrue, Kak, HapuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpH3HOM CHMOHO3€ 00a MapTHEPA NOIYIaOT B
OpTraHUYECKUMH COCTUHEHUSIMH, a TPHO, B CBOIO OYepe/Ib, CHab)aeT (GUTOOMOHTA MIPEUMYIICCTBEHHO
MIPOAYKTOM OOMeHa, a Takxke (hochopom, KaiareM, KabIleM U MAKpodneMeHTaMu. Kpome Toro, pa3s
(YHKIIMOHAIBHO 3aMEHSS1 KOPHEBBIE BOJIOCKH.

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

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

IKTOMMKOPH3a 3HOOMWKOPM3a

4 E—
)
J annpeccopuw
\J}}" [N
7% :/ \}(

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 GoTocuHTe3a U pocdaramu. BaXHBIMU SKOJIOTHYECKUMH (QYHKIHMSIMU IpHOOB Al
BUJIOB B (PMTOLIEHO3aX TIOCPENICTBOM €AMHOI ceTH TUd u ydacTue B POPMUPOBAHUH CTPYKTYPHI ITOYBI
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 PE3YIIBT:
TIOCEIISIOTCSl BHYTPH KJIETOK KiIyOeHbKa U TpaHchopMHUpYIOTCs B OakTeponsl. B KiryOeHbKax co3/aro
6aKTepOUIHBIM (PEPMEHTOM HUTPOTE€HA301i. DTOT pepMeHT paboTaeT B OTCYTCTBUH KHCIOPOAA, B pac
€ro CyOepHHU3UPOBAHHON YHIOAEPMON U aKKYMYJIUPYS JETTEMOTIIOONH B KJIeTKax. IMEHHO HaJTU4H
po3oBsIi 11BeT. baronaps o6pazoBarmio BPC 6060BbIe pacTeHHS MOTYT pacTH Ha cyOCcTpaTax, He CO;
a30Ta OIpeessieT 3HAYUTENbHYI0 poiib BPC B KpyroBopoTe a30Ta B MPpHUPOAE U MOBBIIICHUH IIOJIOPO
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Tounoe coomsemcmsue

MeTox OlIeHKH

Tounoe coomsemcmaue

MeTo OLIeHKH

Tounoe coomeemcmaue

MeTo OLIeHKH

OGCCHe‘IeHI/Iﬂ 3JICMCHTAMMU ITIOYBCHHOTI'O ITUTAHUSA paCTeHI/Iﬁ — (bOC(l)OpOM 1 a30TOM.
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PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHoM cumburose. b. KopHeBble cumt

Buibepume BCE npasunvhvle omseembi u3z uemuipex npeonogicennvix. Omeemul Ha Kadicowlil 6ONPOC 3a

nopsoke 0e3 npobenos u 3HAK08 NPEeNUHAHUL.

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 IPESHMYIIEC
[Tpu npopacTaHuy BHYTPb KOPHS, TU(]a SHIOMHKOPH3HOTO Iprba 00pasyeT ammpec

Orger: " cd
2. IlpouuraiiTe hparMeHT 2, paccMOTpUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Boboseie pactenus HE moryt oqHOBpeMeHHO 00pa3oBaTh U MUKOPHU3Y, H KITyOCHBK
Pactenus cemeiictBa boOoBBIe 00Pa3yIOT IHIOMHUKOPH3Y
I'a3000pa3HsIii a30T MpeBparaeTcs B KIIyOeHbKE B aMUHOKHCIIOTHI
3a cozgaHue MUKpPOa’pOOHOH Cpe/ibl B KITyOCHbKE OTBEYAET TOJIBKO JIETTEMOTTIOOHE
Ortser: " be
3. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeipammBaTh 6000BBIE PACTEHUS HA JOCTATOYHOM 00ECIeYeHNH a30TOM H (o
OKTOMMKOpPH3a XapaKTepHa /I BCEX PacTeHUI
Hurporenasa npespalaer MOJEKYJISIPHBIA a30T B aMMOHUI
Boboseie pactenus HE moryt ¢opmMupoBars SKTOTpoHYI0 MUKOPU3Y
Ortset: "' ac
4. OcHOBBIBasICh HA HHPOPMAIMHU U3 TEKCTOBBIX (parMeHToB U PHCYHKOB, OTBETHTE HA BOIPO
(pyHKUMOHUPOBAHUM B3aMMOBBITOHBIX CUMOHO030B PacTeHHUil, K1y0eHbKOBbIX OakTepuii u AM
TpaHcropTa yrieBoJ10B U3 JiKcTa B KOPEHb
TpaHcriopTa BoAbI N3 KOPHS B JIUCT
TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTEHHUE
TpaHcropTa aMMHOKHCIIOT U3 KIIyO€HBKOB B JIUCT
Orser: @ cd
5. OcHOBBIBasICh HA HH(OPMALIMHU U3 TEKCTOBBIX ()PArMeHTOB, PHCYHKOB 1 Bammx 3HAHUSAX, BE
JL1s BCceX 3KTOMHUKOPH3HBIX TPHOOB XapaKTepeH MUPOKHUIl CIIEKTP pacTeHUH-X035€e}
Bce «canpoduTHbIE» pacTeHUs SBISIOTCS 00IUTaTHEIMA MUKOPH3000pa30BaTeIIsIMI
Pacrenns HE cniocoOHBI ycBauBaTh OpraHUYeCKHi a30T
PazpaboTka npemaparoB Ha OCHOBE MUKOPHU3HBIX I'PHOOB MTO3BOJIUT YBEIHIHUTH YPO:
Ortser: " bd

anIBllIleble OTBETHI AJIfA: X

cd

l'lpzu;mu,m,lc OTBETHI NJIs1: Y

bc

n])‘dlilUlbllblC OTBETHhI JIfA: Z

ac

anIBllIleble OTBETHI JIsA: M
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8
u3 10 6a10B

BOIIPOC 13: 3AHNPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOI'O TEKCTA

CyM4YaTbIX rpu0OOB (ACKOMULIETOB) BCE CIIOPHI, 00pa3yroLMecs B pe3ybTaTe MeM03a U3 OJJHON U TOH ke
JUIJIONHON KIIETKH, OCTaroTcsa B oOiell obosiouke — cyMmke. IIpu 3TOM CTpoeHHe CyMOK Yy pa3HbIX
ACKOMMIIETOB pa3Hoe. Y HEKOTOPbIX BUIOB BCE CIIOPbI B CYMKE DPAcIOJOXEHbl B OAHY JUHUIO, B
CTPOrOM COOTBETCTBHH C TMOpsinkoM pacxoxiaeHus xpomarua (l-e u ll-e nenenme wmeitosa
OPHEHTUPOBAHBI Y 3TOr0 Tpubda oauHaKoBO). Kak OyayT BRITIIAAETh CYMKH, €CIIM MCXOMHBIA AHUILIIONT
6bim  rereposurotoit  0.d,? Ilpenmonoxum, uro amiens O, obecrneumBaer  QopmupoBanue

HEXXH3HECTIOCOOHO# cropel, a amtens O, — »xu3HecmocoGHo#. 3amonuure Tabmumy. B oTBeTax
UCIIOJNIL3YHTE Clenyromue 0003HaueHHs: Hexn3HecocoOHas ciopa — N, sxu3HecrocoOHast criopa — L.
@deHOTUITBI Pa3HBIX CIOP HE pas3leisaiTe mpoOesamMu WM 3Hakamu npenuHanus (mpumep: NL). B
MOCIEAHEM 3aJaHUM 3allUIINTe BapHAHTHl PACIONOXKEHHS KIETOK B CYMKe, HE pa3enss WX
npoberamMu, a caMH CYMKH  OTAEIMTEe JApPYyr OT  Jpyra OJWHOYHBIM  TPOOEIIOM.

Kosn4ecTBo KIIETOK B CyMKe [y]

ITnonaHOCTh K101 13 HUX (N wim 2N) [u]

Cpenu HEX: KOJIMYECTBO KIIETOK, HECYIIUX ayuienb | [t]
d,
KOJIMYECTBO KJIETOK, HeCYIuX amiens | [j]
d.

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

U3BECTHO, YTO: BTOpast KJIETKa CJIeBa [o]
HEXHU3HECOoCOOHas

Beimuimmre Bce BO3MOXHBIE BapHaHTBI CYMOK, €CITH B OJHOW W3 XpPOMAaTHI B HCXOIHOI | [r]

JUTTONAHOM KIeTke mpousonuia Mytarus d, — d,

BriOpaHHBIii 0TBET:

CyMUYaThIX rpuOOB (aCKOMHUIIETOB) BCE CIOPHI, 00pa3yroIIrecs B pe3ysibTaTe Meu:
ob1eit o6oo0uke — cymke. [Ipr 3TOM cTpoeHHe CyMOK Y pa3HbIX aCKOMHIIETOB pas]
B OJHY JIMHUIO, B CTPOIrOM COOTBETCTBHUH C IOPAAKOM PACXOKIACHUA XpOMATHUI (
oauHakoBo). Kak OyayT BBIMIAIETh CYMKH, €CITU UCXOAHBIN TUIUION]T OBLIT Te€Tepo:

dopmMupoBanue HeXM3HECTIOCOOHOH cropsl, a amnens O, — sxusHECTIOCOOHOM. 3
o0o3HavYeHHs: HexKU3HecocoOHas cropa — N, sku3HecmocoOHas criopa — L. DeHot
npenuHanus (mpumep: NL). B mociennem 3aianuu 3anuimTe BapuaHThl Paciosio
CYMKHU OTJeNuTe apyr oT

KonnyecTBo KIETOK B CyMKe
[TnonaHOCT Kax M0 13 HUX (N wim 2n)
Cpenu HUX: KO

KO
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MeToa OLlEeHKH

Tounoe coomsemcmaue

Tounoe coomsemcmaue

MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

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

Tounoe coomsemcmeue

Brimmmmmre PACIIOJIOKCHHUE KIIETOK B CYMKE, €CJIM U3BECTHO, YTO!:

BT
BT

MyTalusa dz — d1

BeimumuTte Bce BO3MOXKHBIC BapHUaHThl CYMOK, €CJIM B OI[HOﬁ U3 XpomMaTtua B

np‘ilBHﬂLIlLlC OTBETHI IJIsA: Y

4

np‘dBlIthllth OTBEThI 1Jis1:

1n
n

np‘ilBl’UILIlLIC OTBETHI JJId: t

2

np‘dBllththt‘ OTBETHBI AJIsA: J

2

IIpaBuibHbIe 0OTBETHI 1J1s: |

LLNN

np‘dBllththt‘ OTBETHI AJIsA: O

NNLL

n])‘dBllJlbllblC OTBETHI IJIfA: I

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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BONIPOC 14: SCCE

Hatime paszeepHymbili omeem. Ucnonb3ylime Ornsi omeema cneyuasbHO omeedeHHOoe rnore.
Bo3HnkHOBeHME BakTepuanbHbIX LWTaMMOB, 06nagaroLmx YCTOMYMBOCTbIO K aHTMOMOTNKaM, B TOM
yucne n MynbTUPE3UCTEHTHOCTbIO, CTAHOBMUTCS aKTyanbHOW MpoGremMor COBPEMEHHOW HaykKW.
OnnwnTe M3MEHEHNs, KOTOpble [AOIMPKHbI MPOU3ONTU B OakTepuanbHOW kneTke, 4ToObl OHa
nprnobpena yCToOMYNMBOCTb K aHTMOMOTUKY. [NpeanoxuTe Knaccuukaumio Takux UISMEHEHWIA.

Haunbiii {1 BOSHUKHOBEHUS YCTOMYNBOCTH K aHTHOMOTHKY HEOOXOAMMBI Pa3InIHbIe MOTUHUKaHy KieTKkH. Cpenn

OTBET: HUX: YCHJIEHUE KJIETOYHOH CTEHKH ISl OCTIa0JIeHHs] IPOHMKHOBEHUS MOJICKYJI aHTHOMOTHKA B KIIETKY;
pa3inuHble MEMOpaHHBIE CHUCTEMBI 3aIUTHI, HAIPUMEP 3aIlyCK Pa3HOTO POjia CUTHAJIBHBIX KacKaaoB yepe3
B3aUMO/ICHCTBUE MOJIEKYJl aHTHOMOTKA C MHTErPaJIbHBIMU OeJIKaMHM IUIa3MOJIEMMBI, YTO B UTOTE JINOO
aKTHBUpYeT (K npuMepy yepe3 hochoprirpoBaHne KMHa3aM1) pa3Hble pepMEHTHI KaTalu3a
OMOXHMMHUYECKUX MPOIIECCOB CHHTE3a "aHTUIOTA" K aHTHOUOTHKY MIIH OMOXUMHUUCCKUX MyTeH ero
YTUIIN3AlKH, JTM00 BO3ACHCTBYET HAa TPAHCKPUIILIIMOHHBIE (PaKTOPHI (B TOM YHUCie cUrMa-(hakTopsl) 1
HU3MEHHUT META0OJI3M KIIETKH OIATH K€ B CTOPOHY MEXaHI3MOB YTHIIN3AIIUH WIH XUMUIECKOTO
MIPOTHBOACUCTBHS, a TAK)KE BOSMOXKHO B CTOPOHY CIIOPOOOpa30BaHMS KaK CBOETO poJia YHUBEPCATEHOTO

m MeTOJIa N30eTaH!s TNMUTHPYIOMNX (PaKTOPOB; MOSBICHHUE B KIETKE YIIOMSHYTHIX BBIIIE KaK

OMOXUMHYECKUX MPOIIECCOB MTPOTHBOACHCTBUSA aHTHONOTHKY, TaK M KaCKaJOB BO3ACHCTBH Ha
TPAHCKPHUIIIHOHHBIE ()aKTOPHI TEHOB CTPECC-PEarupoOBaHMs, TINOO ake TOSABICHHE aOCOTIOTHO HOBBIX
1oJI00HOT0 poja (HaKTOpOB; ONTHUMHU3ALMS IIPOLECCOB HMHUIMAIIMY TPAHCISIUK U paboThl pudocoM (Ha
0JI0Ka/1y 3TOTO HAINPABJICHO JAEHCTBUE MHOTUX aHTUOMOTHKOB) Yepe3 MOsIBICHHE HOBBIX OMOXHUMHUUECKHUX U
MOJIEKYJISIPHO-OHMOJIOTUUECKHX MTPOIIECCOB.

Bo3MoxHBIH BapuaHT Kinaccu(UKalUY H3MEHEHHUH 110 HAIPaBJICHHOCTH: HAIIPaBJICHHbIC Ha CTPOSHHE
KJIETOYHOM CTEHKU U MeMOpaHBbl, HAallpaBJieHHbIE HA OMOXUMHYECKUE PEaKLMH B KJIETKE, HallpaBJICHHbIC Ha
peau3aiuio reHoMa 4epes3 TPaHCIALMIO, HAPaBJIEHHBIE HA PETYIALUIO SKCIIPECCUU TE€HOB.

Bepupnii  [OtcyrcTBYyeT]
OTBET
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BOINIPOC 15: OCCE

HpeIlCTaBJ'leHHLIe 1/1306[)391(61-[1/15[ HIJTIOCTPUPYIOT UCITOJb30BAHUE PA3JIMYHBIX METOA0B U
TEeXHOJOTHi npHa HCCJICA0BAHUH l"y60K — HU3IIMX MHOTOKJIETOYHBIX KHBOTHBIX. BbIoJIHHTE
3aJaHud, 3alIMCaB OTBETHI B CIICHIUAJIBHO OTBEEHHOE T0JIe.



"

1. YcraHoBHTe COOTBETCTBHE MeK1Y M300pasKeHMAMHU, IPHOOPAMH M 3JIeMEHTAMHU METO/IMK,
KOTOpPbIE¢ UCIOJIb30BAJINCH NIPH MOJIYYCHHH JAHHOI0 M300pakeHHs. 3aNHIINTE KAaKI0€e
NoJIy4eHHOe COOTBEeTCTBHE B IoJie i oTBeTa B BUAe X - Y - Z, rae X - OyKBeHHOe
o003HaYeHne n300pakeHns, Y - HoMep npudopa (apadckasi nugpa), Z - HOMep MeTOANUKH
(pumckas nudpa). BHUMAHMUE! Onun u3 npuGopoB M 01HA M3 METOAMK — JIMIIHHe!

[TpuGopsr: DJIeMEHThI METOJTUK:

1. Kamepa s sanextpodopesa |. 3akroueHne oObekTa B mapaduH s MOJTydEHHE
cpesa

2. 3epkanbHas poTokamepa ¢ Il. Paznenenue cmecu MoJeKy

00BEKTUBOM AJIsT MAKpOCBCMKH

3. DIEKTPOHHBII MUKPOCKOTI I1l. Hanbienne Ha mOBEpXHOCTh 00BEKTA TOHKOTO
MIOKPBITHUS U3 YIVIEPOa WIH 30J10Ta

4. CBeTOBOM MHKPOCKOIT IV. O6paboTka o6bekTa QIyopeceHTHBIM
KpacuTeaeM

V. Hcnonp30BaHuE BOJIOHETPOHHUIIAEMOTO OOKCca ¢
MPO3PAYHON CTEHKOM

V1. UsrotoBnenue cpesa tonuuHon okono 0,05 Mmxm

2.1. Kilerku, noka3aHHble Ha pUCYHKaxX A U B, 00pa3yloT cTeHKH BHYTPEHHHMX Kamep TeJia
kMBOTHOTO. [10o/10CTH 3THX KamMep coo01IaeTCs ¢ OKpY:Kawoei cpeaoii. KakoBbl pyHKIun
3THX KJIeTOK? YKaKuTe ABe caMble IJIaBHble (PDYHKLIHMH ITHX KJIETOK.



2.2. Kak Ha3bIBaeTcsl KJIeTKa, 0003HAYeHHAasl CTPeJIKoii Ha pucyHke b? Bbioepure
NMPAaBUJILHBINA OTBET U3 YEeTHIPEX NMPeII0KeHHBIX U 3alUIINTe ero OyKBeHHOe 0003HAYeHHUe.
A. Cnepmaroronuit
B. MbimieyHo€ BOJIOKHO
C. DnurenuanpHas KIeTKa
D. Oonur
3. Ha ogHOM U3 npeacTaB/IeHHbIX N300paKeHN i BbISIBJIEHBI IIyYKH MUKPOQUIAMEHTOB.
Onumure NPUHUMIL, KOTOPBIN JIEKUT B OCHOBE TEXHOJIOTHH, NO3BOJISIIONIEH ¢ BHICOKOM
TOYHOCTHIO BHISIBUTH B KJIeTKe KaKHe-J1M00 KOHKPeTHbIe CTPYKTYPbI, KAK 3TO C/1eJ1aH0 B
JAHHOM cJIyyae.
Hannbiii 1) A-3-111
OTBET: B-4-

B-3-1V

r-2-vV

O-4-1IvV

2.1) 1. Co3nanue Toka KUAKOCTH BHYTPH MOJIOCTEH
2. 3axBaT U NepeBapUBaHKUE MHUIIEBBIX YaCTUI] U3 BOJABI

22) 11

3) Ha nannoM m300pakeHUH MOKa3aH METON (IIyOpecieHTHONH MUKPOCKOIINHU, B OCHOBE KOTOPOTO JIE)KUT
HEKOTOPbIE KaueCTBEHHbIEC PEaKIIMM HA aMHHOKHCIIOTHI, Ipeo0diafaroniie B 6enkax MUKpO(QIIIAMEHTOB, a
HMMEHHO B3aHMOJIEHCTBHE ¢ OOKOBOH IIEITBI0 AMHHOKHCIIOT PAa3IMYHBIX (DITYOPECIEHTHBIX BEIIECTB.

Bepmnsrit [OtcyrerByer]
OTBET
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BOIIPOC 16: 3ATIPOC ®AMIJIA

YBaxaeMblIil y9acTHHK!

J171s CBOETO CIIOKOHCTBUS BBl MOXKETE COXPAHUTh OTBETHI B JOKYMEHT word:
1. Cxonmpyiite oTBeTHI B (aiin word;

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

3. nst coxpanenust Haxxmute "@aiin" - Coxpanuth kak - Kommsiotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopats popmar PDF.

m HHU B KOEM CIIVUAE HE YKA3BIBATH B HABBAHUUN JOKYMEHTA NI B CAMOM JOKYMEHTE ®UO!
OTBET INTPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pekomeHyem rpoayoimpoBats (aiisl B 4aT IpoKTOpY.

Haunsriii otBet: 012054667.docx
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