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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

JlanHbIie OTBETHI: ' g,
ATnenbCUHOBOH 1EeIPBI
4'b.

ﬂ Kode

Bepnsie oteTsI: L4 3.

ATnenbCUHOBOH 1eIPhI

4'b.
Kode
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
Morekyna AT® HemoCpeACTBEHHO HCIOIB3YETCs s 00eCIeUeHUs

JlanHbIe OTBETHI: 'l 3.

PCFyJ’I?[LII/II/I aKTUBHOCTHU OEJIKOB

Q.
Cunresa [JHK

4 C.
Cunreza PHK

_F'Id.

AKTHBHOTO TPaHCIIOPTa BELECTB

N X | Je.

PaboThI aKTO-MHO3MHOBOI'O KOMILIEKCA

Bepnsbie otBeThI: L 3.

Peryssiuyy akTHBHOCTH OEJIKOB

o C.
Cunteza PHK

2 d.

AXTUBHOTO TpaHCIIOpTa BCUICCTB

_-'I e.

PaboThI aKTO-MHO3MHOBOI'O KOMILIEKCA



BOIIPOC 3:

B X

0
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3AIIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Y ropoxa noceBHOro crepmuii coaepxur B saape 11 xpomocom. CrenoBarenbHo, y 3TOTO BHIIa B HOpME

Janubie
OTBETHI:

Bepusie
OTBETBHI:

BOIIPOC 4:

BV |

_-'I b-

Krnerka-anTunoga cemsszadarka coaepxur 11 xpomocom

4 C.

Krerka anukanbHOW MEPHCTEMBI KOPHS COAEPKHUT 22 XPOMOCOMBI

Qg

BereratuBHas KiieTKa IbLILIEBOTO 3€pHa COACPIKUT 22 XpOMOCOMBI

_-'I b.

Knerka-anTunoga cemsszadarka coaepxur 11 xpomocom

A c.
KneTka anukanbHOW MEPUCTEMBI KOPHS COJEPIKUT 22 XPOMOCOMBI
#e

Kierka opmupyromerocs cemszadyaTka Ha CTauu MeTadasbl BTOPOTo JeIeH s Meio3a coaepxur 11
XpOMOCOM

0
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3AITIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIe OTBETHI.

JUis monmy iyt MOPCKUX JKemyaei (pakoodpasHble), OOMTAIONIMX B MPHOPEkKHOI 30He 3anagHoi ATIaHTHKY MTOKa3aHa
BO3MO>KHOCTb TPAHCATIAHTHUYECKOTO MEpeHOca 0cobeit K BOCTOUHOMY M0Oepekbio okeaHa. KakoBbl BO3MOKHbIE
MEXaHH3MBI 3TOT0 TepeHoca?

JlanHble OTBETHI: ' g,

IlepeHoc padxoB IpH MOMOIIM MOPCKUX CYJIOB

4 b.

[lepeHoC TMUUHOK TEUEHUSIMU

2 d.

«[TyTremiecTBrey» paykoB Ha IJIABAIONIUX MTPeIMeETax

Bepnsbie otBeThI: L4 3.

IIepeHoc paukoB IIpH MOMOLIY MOPCKUX CYZIOB

4 b.

HepeHoc JIJMYUHOK TCUCHUAMU

2 d.

«HyTGIlICCTBI/IC)) PAYKOB Ha IUIaBAOIIUX MpeaAMETax



5
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BONIPOC 5: 3AIIPOC HECKOJBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
T-mumdoruTer

JlanHbie OTBETHI: 'L 5.

CI/IHTCSI/Ipy}OT W BBIACTIAIOT TUTOKHWHBI

4 b.

[TopasaroTcst BHUpycOM UMMYHOE(PHUIIUTA

o C.

Pacnoznarot u YHUYTOXKAKOT OIMYXOJIEBbIC KIICTKH

m Bepunsbie otBeThI: L 3.

CI/IHTG3I/IpyIOT W BBIACIIAIOT HUTOKHWHBI

4 b.

[MopaxaroTcs BUpycoM UMMYHoeduUIMTa

4 C.

Pacno3nHaroT u YHUYTOXKAOT OMMYXOJIEBBIC KIICTKH

2 d.

IIponcxoasT U3 KpacCHOr0 KOCTHOTO MO3Ta

0
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BOIIPOC 6: 3ANPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIe 0TBETHI.
HexoTtopbie 6proX0OHOT'HE MOJUTIOCKH B X0JI€ 3BOIOLNH MOJTHOCTHIO YTPATHUIIN PaKOBUHY. KakoBbI BO3MOKHBIE IPHUNHBI
3TOM yTpaThl?

JlanHbIie OTBETHI: ' g,

[Tepexon K XU3HU B MOYBE U JIECHOU MOJACTUIIKE

2 d.

Hepexoz[ K ’)KM3HH B TOJIIIC BOJBI

m Bepnsbie otBeThI: L4 3.

Tlepexon K )KM3HU B MOYBE U JIECHOM MOJCTUIIKE

_F'I b.

Ilepexon k mapazuruzmy

2 d.

Hepexogl K ’)KM3HH B TOJIIC BOJBI

0
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BOIIPOC 7: 3ANNPOC MHOI'OKPATHOI'O BBOJA NPOIIYIMEHHOIO TEKCTA

Hepe,n BaMu I/I306pa)KeHI/IH Pa3INMIHBIX CTa}II/Iﬁ HEKOTOPOTO INpouecca MpoOTEKAOIICTO Yy paCTeHHﬁ. PaCCMOTpI/ITe PUCYHKHU U
BBIIIOJTHUTEC 3aJaHMA.

S YW -
1. YcraHoBUTE MPaBUIBHBIN MOPSIOK CTAAUN Pa3BUTHSI CEMEHH, HAUMHAs ¢ caMOi paHHeil. OTBET 3alUIINTE B OTBEICHHOE
T0JIe B BHJIE MTOCTICIOBATENEHOCTH OYKB 0€3 3HAKOB MPETMHAHKS U IIPOOEIIOB, PETUCTP HE BaXKEH.

Ortser: [mM]
2. BoibepuTe BepHBIE XapaKTePUCTHKH TIPEJICTABICHHOTO mpoiiecca (OTBET 3alHUIINTEe B OTBEACHHOE MMOJIE B BUJIE
MOCIIE/IOBATEIBHOCTH JIATHHCKUX OYKB B al()aBUTHOM MOpsIIKe Oe3 3HAKOB MPEMHHAHUS U POOEIIOB, PETHCTP HE BAKCH):

a. OmpIIeHNE U OIUIOJOTBOPEHHE MTPOUCXOAT HE CHHXPOHHO
b. Apxerouuii IpeCTaBICH OHOMN KICTKON

c. IIpu o6pazoBaHNM Meractop MPOUCXOTUT MEHO03

d. ®opmupyeTcsi TPUILIONAHBIN SHAOCIIEPM

e. XKenckuii rameToduT cOCTOUT U3 7 KIIETOK

Ortser: [C]

3. Tlo xapaKTepHBIM JETAISIM CTPOESHHS OIPEIENINTE, K KAKOMY OT/ETy OTHOCHTCS H300paKeHHOE PaCTeHHUE U
3aIMIIUTE PyCCKOe HA3BaHMe 3TOT0 OT/eNa B OTBEACHHOE MOJIe.

Ortser: [h]

4. 3anuIunTe B OTBEACHHOE I10JIC PYCCKOE Ha3BaHMeE KIICTKH, KOTOPAsi JAaeT HAYAII0 3apO/IBILICBOMY MEIIKY.
Ortser: [0]

5. 3anuimTe B OTBEACHHOE I10JIC PYyCCKOE HA3BaHUE THIIA TMHELES ITOr0 PACTCHHUSL.

Ortser: [K]



BriOpaHHBbIii 0TBeET:

MeToa OlLleHKH

Tounoe coomeemcmeue

MeTo/1 OLIEHKH

Tounoe coomsemcmaue

MeToa OLIeHKH

[epen BamMu M300paKeHUs Pa3IHMYHBIX CTAIUI HEKOTOPOTO MPOoIecca MPOTEKAOIECTO Y pacTeHuit. Pa

e RS

e o Q&ﬁ 5@& o~ ) Soma / VS e e .

1. YcraHOBHTE NMPABHIBHBIA HOPSJOK CTAANI Pa3BUTHS CEMEHH, HAUNHas ¢ caMoil paHHed. OTBeT 3al
3HAKOB IPENIMHAHUS U IPOOEIIOB, PETHCTP HE BaXKCH.

Otser: & aBaer6

2. BribepuTe BepHbIE XapaKTEPUCTUKH MTPEACTABICHHOTO Mpolecca (OTBET 3alUIIUTe B OTBEJCHHOE T
nopsiike 6e3 3HaKOB MPENWHAHUS U TIPOOEJIOB, PETHCTP HE BaXKEH):

a. OmpUIeHNE U OIUIOIOTBOPEHHE MTPOUCXOJIAT HE CHHXPOHHO

b. Apxeronui npeacraBieH 0JHOH KIETKOH

c. [Ipn o6pazoBaHny Meractop MPOMCXOAUT MeHO03

d. ®opmupyeTcsi TPUILIOWAHBIN SHAOCTIEPM

e. Xenckwuii rameTouT COCTOUT U3 7 KIETOK

Orser: ‘& acde
3. ITo xapaKkTepHBIM JETANIAM CTPOEHHS OIPEAEIUTE, K KAKOMY OT/IETy OTHOCUTCS M300pPaXKEHHOE pa
roJie.

Ortser: g MOKPLITOCEMEHHBIC
4. 3anumure B OTBCACHHOC MOJIE PYCCKO€ HAa3BaAHUE KIICTKHU, KOTOpasd Ja€T HavaJIo 3apOAbIIICBOMY 1

Otser: & Meracnopa
5. 3anummTe B OTBEJCHHOE I10JIe pyccKoe Ha3BaHMe THIA THHEIEs 3TOT0 PAaCTEHHSI.

Otser: @ napaKapHnHbIi

HpaBl/IﬂbeIe OTBEThI 1Jisi: M

ABJIETB

“paBMJlbllble OTBETHI 1JisA: C

ACDE

IIpaBuiabHbBIE OTBETHI AJIs1: h



Cosnadenue wabiona [TIm]okpbiTOCeM[ sic [HHBIE

Cosnadenue wabiona [Llu]BeTKOBBIE

MeToa oueHKH IIpaBujibHbIE OTBETHI IJIs1: O
Tounoe coomeemcmeue Meracnopa

Tounoe coomeemcmeue Makpocmnopa

MeToa oneHKH IIpaBuibHbIe 0TBETHI AJs1: k
Cognaoenue wabiona [ ]enoxapnHbIii

Cosenaodenue wabnona [Cclunkapnusbriii

Cosnaodenue wabnona [Cclpocumiics
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BOINIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNIYIWMEHHOI'O TEKCTA

Hepez( BaMH - I/1306pa)KeHI/ISI NEPCAHCTO KOHIIA TCJIa PA3JINIHBIX ) KUBOTHBIX (COOTHOH.ICHI/ISI Pa3sMEepoOB HE CO6J'IIO,E[CHLI).
Onpe;[eJmTe, K KaKHM KJIaccaM OTHOCSTCS 3THU JKUBOTHBIC. 3aIIUIIINTE PYCCKHE Ha3BaHUE DTUX KJIACCOB B OTBCJICHHBIC

TOJIA pAAOM C COOTBETCTBYIOIIMMU HOMEPAMHU.
= X L |
{ -

W

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

BbIOpaHHBIii 0TBET: [epen BaMu - M300paXkeHUs MEPEAHETO KOHIA TeJla Pa3IMYHbIX )KUBOTHBIX (COOTHOIICHHS Pa3MEepOB
JKMBOTHBIE. 3aMUIINTE PyCCKHE HA3BaHMe dTHX KJIaCCOB B OTBEJCHHBIE OIS PSIIOM C COOTBETCTBYIO!



MeToa OLIEHKH

Tounoe coomeemcmaue

MeTo/ OLleHKH

Coenaodenue wabnona
Coenaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTox OlIeHKH

Cosnaodenue wabnona
Cosnadenue wabnona

Cosnadenue wabnona

MeTo/a OLIeHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

BOIIPOC 9: 3CCE

1.9 Miekonurarouiue
2. 2 Hacexombie

3. @ Priowt

4. '2 Muoronoxku

5. @ PakooGpa3Hbie

IIpaBuibHbIE OTBETHI AJs1: b

MekonuTaronme

npaB"J’thhle OTBETHI 1Jis1: C

[HrJacexomere( )?()?()?()?()?()?()?()2()?()2()?()?
[Iur]ecrrrorue( )?()?()?()7()?()2()?()2()?()2()?()?
[Irlexcanmozei( )?()?()?()?()?()?2()?()?()?()?()?()?

np‘dBl/lJll)llblC OTBETHI NJIsl: Y

[KxJoctnbie priowi( )?()2()?()2()?()?()?()?()?()?()?()?
[KxJoctneie()?()2()?()?()?()2()?()?2()?()?()?()?
Uln]ysenepsie priopi( )?()?()?()7()?()2()?()2()?()2()?()?
Uln]ysenepeie( )?()?()?()?()?()?()?()?()?()?()?()?
Dln]ysenépeie peioei( )?()?()?()?()?()2()?()2()?()?()?()?
Uln]ysenépeie( )?()?()?()?()?()?()?()?()?()?()?()?

ﬂpammmlhle OTBETHI IJIfA: I

[Mwm]uoronoxkn()?()?()2()?()?()?()?()?()?()?()?()?
[(XxJunonomei( )?()?()?()?()?()?()2()?()?()2()?()?
[[rlybonorne()?()2()?()?()?()?()?()?()?()?()?()?

IIpaBuibHbIe 0TBETHI AJs1: kK

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

4
u3 5 0aj10B



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

Buonormyaeckast 3BOIIONHUS — MPOIIECC, KOTOPEI COMPOBOXKIAETCS H3MEHEHNEM TeHO(POH I IOy IS,
¢dopmupoBaHueM ajanTaluid, oOpa3oBaHMEM U BBIMUPAaHHEM KaK BHUAOB, TaK M JPYTdX TaKCOHOB,
peoOpa3oBaHUEeM JKOCHUCTeM W Omocdepbl B meiaoM. K dnciay ABIKYIIUX CHJ JBOJIOIHH, COTJIACHO
CHHTETUYECKOW TEOPHH, OTHOCSTCA TaKWe MEXaHWU3MBI, KaK MYTAIlMOHHBIN MPOIECC, TIOTOK T'e€HOB, Apeid
TCHOB, BUA000pa3oBaHHME M ecTecTBeHHBIH oTOop. I[lpuyeM enuwHCTBEHHas cuia, CHOCOOHAs H3MEHSTh
4acTOTy ajuiesied M TeHOTHUIIOB B MPHUPOAHBIX MOMYJSIUAX — €CTECTBEHHBIH OTOOpP, YTO M OTpa)kaeT ero
0CcO0YIO POJIb KaK BeAYIIEro IBOIIOIMOHHOTO (pakTopa. HeoOxoammoe ycimoBue il IEHCTBUS €CTECTBEHHOTO
0oTOOpa — HAMYWE HACIIEJCTBEHHON M3MEHYMBOCTH. MyTaluu, KOTOPBIE CIy>KaT MaTepUaIoM sl JeHCTBUS
JIPYTHUX CHUJI 3BOJIIOIMH, BO3HUKAIOT TOJNBKO B pe3yibTaTe U3MEHEHMH OKpy:karomeil cpensl. He cekper, uto
0COOCHHOCTH CpEIbl U3MEHSIOTCSI BO BPEMEHH W B IPOCTPAHCTBE, & OPTaHU3MbI IPUCTIOCA0INBAIOTCS K 3TUM
n3MeHeHusM. [Ipu 3TOM MyTallMOHHBIN MPOLIECC — €AMHCTBEHHBINA (haKTOp, MPUBOISAIINNA K ITOSBICHUIO B
JaHHOM MOMNYJSAIMM HOBBIX ajyielneld WM TeHOB. B pe3ynbrare HOCUTENM TMOJIE3HBIX HACIEIACTBEHHBIX
CBOWCTB MMEIOT OOJIbIIE MIAHCOB BEDKUTH U OCTaBUTh IOTOMCTBO. B X0/ pa3MHOXEHHUSI OHU TIepelaloT CBOU
MIPU3HAKU 0COOSM CIISAYIONUX MOKOJICHHH, ¥ 3TO MOXKET MPUBECTH K 3aKPETUICHHUIO MPU3HAKA.

Ha npotsbkeHnu m0iroro BpeMeHH Hayke ObLT M3BECTEH JIMIIb OAMH CHOCO0 Tepenavyr MeHEeTHYecKOH
WHPOPMALIMK MEXIYy OCOOSIMH — OT pOIUTeNeid K JaeTsM. Temepb [0Ka3aHO CYIIECTBOBAaHHE €IIE M
TOPU30HTAIHHOTO TIEPEHOCA, KOTOPHIH OCYIIECTBISETCS B TOM UYHCIE W MEXIY MPEICTABUTEISIMU OJHOTO
MTOKOJICHUSI. ATEHTaMU Tepelayd HaClIECTBEHHON WHGOpPMAIMK B 3TOM CiIy4dae MOTYT OBITh BHPYCHI U
IUTa3MUZBI, @ Pe3yIbTaTOM IMepeJadd - HacleJOBaHWE ONaronpuoOpEeTCHHBIX MPU3HAKOB, TOSBUBIINXCS B
pesynbraTte MOMUGUKAIMOHHOW W3MEHYMBOCTH. TakoW BapHaHT TIepenaddl HAcleACTBEHHBIX CBOICTB

{4 ucronb3yeTes B NPUPOJIE NPH MEPEaate TeHOB Kak MEXJIy MPOKAPHOTAMH, TaK M MY SYKapHOTHIECKAMH
OpraHU3MaMM MJIM OT IIPOKAPUOT - K dyKapuoTaM. HeyIMBUTEIbHO, YTO FOPU30HTAIbHBIA [IEPEHOC LIUPOKO
BHEJPSAETCS YE€JIOBEKOM B MPAKTUKY CEJIEKLMH, B TOM 4yHciie pu co3nanun ['MO.

HAannerid - K gpcity IBIKYIIMX CHI SBOJIIOLMH, COTIIACHO CHHTETHYECKON TEOPHH, OTHOCSTCS TaKHe

OTBET:  MexaHW3MBI, KaK MYTAIlHOHHBIH TPOIIECC, TOTOK ['eHOB, Apeiid) FeHOB U €CTECTBEHHBIN 0TOOD.
BunoobpaszoBanue He SBISETCS OBIKYIIEH CHIION SBOIOIHN.
[Ipryem ocHOBHAs, XOTh M HE €AMHCTBEHHAS CUJIA, CIIOCOOHAS M3MEHSTh YacTOTy ajljiesied u
TCHOTHIIOB B TIPUPOJIHBIX MOIYJISIHAX — €CTECTBEHHBIH 0TOOD, YTO U OTPa)KaeT ero 0co0yIo PoJib
KaK BEyIIEro 3BOJIIOIMOHHOTO (akTopa. YacToTa aieneil MoXeT MEHATHCS U B XoJie apeida
T€HOB, U B pe3yJIbTaTe MUTPALUii, HALIPUMED.
MyTanuu, KOTOpbIE CIIy»aT MaTepUaIoM JUIsl JEUCTBUSI CHII IBOJIIOLIUY, BOSHUKAIOT CIy4YaliHo,
4acTO BHE 3aBUCUCMOCTH OT YCIIOBHUI CPEJbI.
[Ipu 3TOM MyTalIMOHHBIH POLIECC — HE €ANHCTBEHHBIN (PaKTOp, MPUBOAALINIA K IOSBICHUIO B
JaHHOM MOITYJISIUH HOBBIX ajuieneil uiau reHoB. HoBble ayuiieny U reHsl MOTYT MOSIBIISITECS B
MIOMYJISIIAY U3-32 MUT AU U3 APYTUX MOMYJSIIUNA. ATeHTaMH Iepeladyl HaclIeICTBEHHOM
nHGOPMALIUK B 3TOM CIIydae MOTYT ObITh BUPYCHI U IUIA3MHIBL, @ PE3YJIbTATOM Iepeauu -
HaclieioBaHye 01aronpruoOpeTeHHBIX MPU3HAKOB, TOSIBUBLIMXCS B PE3YJIbTaTe T€HETHIECKON
HW3MEHYUBOCTH. MoauduKaoHHass N3MEHUYMBOCTD 3aKIIFOYAETCS B UBMEHEHUSIX BHEIITHUX
MIPOSIBJICHUM MPU3HAKOB MO/ JEMCTBUEM YCIOBUN CPEIbl. 371ECh KE pedb 00 N3MEHEHUH
HaCJIeICTBEHHON MH(POPMALHIH.

Bepubiit  [OtcyrcTByeT]

OTBET

5
u3 5 6ajlioB

BOIIPOC 10: 3ANPOC MHOTOKPATHOTI'O BBOJA NPONYIMEHHOI'O TEKCTA

B oannom 3a0anuu 6am HeobXo00uUMO npoaHanrUzUposamv pacmeHm mexKcma, NOCEAUEHHbIU
{MEemoOuKe UCCIe008aHUU, U HA OCHOBAHUU CEOUX 3HAHULL U UHGOPpMAYUU U3 MeKCma 6bINOJHUMb
3a0anus.



Merton monumepasnoi nennoi peakuuu (IIIIP) B HacTosimiee Bpemsi IMHPOKO NMPUMEHSETCS B

owosmornn u MmemunuHe. Knaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMUUN
uHTepecytomeid Hac nocnenoBarenbHocTH JIHK. CnennduyHocts maHHOW peakiuu 00ecreduBaroT
HeOOJbIINE MOCNIE0BATEILHOCTH HYKJICOTHAOB - mpaiiMepbl. X moaluparoT k 000MM KOHIAM
ammmudumupyemoro yyactka JIHK takum o0Opa3oMm, 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 TMpuOaBlieHHWs K TeMIepaType IUIaBlieHUs (TeMieparypa, OpH KOTOPOH IMPOUCXOTUT
pa3peAMHEHUE JBYXILENOYEUHOH Monekyasl npaiimepa) 4°C  rpangycoB. JHK-nommumepasa,
OCYUIECTBJISIOIIAs peIIMKaluio nHTepecyromero Hac yuactka JJHK, ucnonp3yer npaiimep B kauecTBe
3aTpaBKHM JUId Hauyala CHHTe3a. B pe3ynbpTare NaHHOW peakiuH IOydaeTcs KOMHs HeoO0XOoIuMou
nocienoBarensHocta JIHK.
1. Ins Toro, 4roObl pa3nuuuth nocienosarenbHocTd JIHK, MOXHO MCHONB30BAaTh PECTPUKTA3BI —
(bepMeHTBI, KOTOpbIE Y3HAIOT M Pa3pe3aroT CTPOro ONpeesIeHHbIE 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
JTHK Oymer paspesarh ee Ha [Ba (parMeHTa, COAEpIKAlIMe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3 u 5- G -3
B mpennoxeHHOH TOCIENOBATENHHOCTH HYKJICOTHJOB 3aKOAWMPOBAaH mentuj iuHoud 19
aMUHOKHCIIOTHBIX ~OCTarkoB. Bam HeoOxoauMo mogoOparh mpaiimMepbl [  aMmIuid(UKanuu
HYKJIEOTH/IHOM I10CJIEJIOBATEIbHOCTH, KOJUPYIOLIEH MJAaHHBIA NEenTHJA, HaduHas CO CTapT-KOJOHa
(ATG), u cogepxameii cron-komoH (TGA, TAG, TAA). Ilomuute, 4T0o mpaitMepsl JOKHBI OBITH
cienn(UIHbI U 00JIaaTh MPUMEPHO OJUHAKOBOM TeMIepaTypoil ruaBneHus (paznunuus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHs paccuuThiBacTcs o dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJIEOTHAOB Kaxaoro Tuma. Pasmep kaxiaoro mnpaiimMepa JOKEH COCTaBIATh 15
HYKJICOTH/IOB. 3allMIIMUTE B OTBEACHHOE IOJI€ MOJYyYEHHbIE IpaiiMepbl B HANpaBlIeHUH OT 5'- K 3’-
KOHIly B BH/€ IOCJe10BaTeJIbHOCTH 3arJIaBHBIX JAaTHHCKHX OyKB 0e3 mpoesioB (B TOM 4YuCIIe
KOHIIEBBIX) U YKO)KUTE TEMIEPATYPY UX IUIABJICHUS.

2
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OrBer:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa muasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. [lomyuennsrit B mpeapiaymmeit yactu 3aganus [I1P mpoaykT BcTpanBaeTcs B IIa3MuILy JUIsl CHHTE3a
Oenka B OakTepusx. Bam maHbel mocienoBaTeNbHOCTH (CAaHTBl PECTPUKIMM), MO KOTOPBIM JBE
pecTpuKTasbl (3HAOHYKIEa3bl pecTpukiuu) crienuduaro paspesaot [JHK. B oTeere ykaxute pasmep
(parMeHTOB, KOTOpbIE MOJy4yaTcs B pe3ylbTaTe pPEaKUUU PECTPUKLUUH, MPOU3BEACHHOW ATUMHU
pEeCTpUKTa3aMHu JIJIsl TUIa3MHIbI, COZiep Kalllell BCTaBKY B MPaBMWIIbHOM opueHTanuu nenu. O6o3HaueHus
K pucyHky: Notl - pectpukTasza, 4yicio, KOTOpOE yKa3aHO PSJIOM - TMO3UIMUS B Iapax OCHOBAHUH, e
MIPOUCXOJUT pazpe3aHue Mocae10BaTeIbHOCTH.

CaliTbl pECTPUKIIMY PECTPUKTA3:

SfaNl 5 - CATA|C-3

Notl -5 - GCGG|CCGC -3



MeCTO BCTaBKKN

Notl
2N4%t(l) 2400
3000 n.H 3000 n.H.
Notl
g
& npomoTop

OTBeT 3anuuIuTE B OTBECJICHHOEC I10J1€ B BUAC MOCJICI0BATCIABHOCTH YU CEJI, PACITOJIOKCHHBIX 110
BO3paCcTaHMIO U pa3saeJICHHbBIX OIUHOYHBIMH npoﬁeﬂaMn.

Ortset: [M]

BoiOpaHHblil 0TBET:

B oannom 3ad0anuu eam neobxooumo npoanaiuzuposams pacmenm mekcma, noce
3HaHUU u ungpopmayuu us

Meroa nonumepasHoit nenHoi peakiuu (I1L[P) B HacTosmee BpeMsi MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHN HHTEPECYIOLIEH HAac TMOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI OCIEI0BATEIHLHOCTh TaK HA3IBAEMOTO MPSIMOTO Tpa
L[EeNH, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEeH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCTEIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIHM Y3HaThb HEOOXOIUMYIO MOCIIEAOBATENb
OIPE/ICNICHHON TeMIlepaTypbl - TEMIIEpaTypbl OT>KUra IpaiMepoB. DTa TeMIIEpar,
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIEOUYCHH
OCYILECTBISIIOIIAsT PErIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3yibTare JaHHON peaklUy MoIydaeTcs KOnus He0OXOqMMOI 1Mocie10BaTeIbHOCT]
1. J{ns Toro, 4ToOb! pa3znuuuTh nocienoBatenbHocTH JJHK, MoxHO mcnons3oBaTh
CTPOTO OIpeJesIeHHbIe MocieoBaTelbHOCTH HykiIeoTHnoB B JIHK (Tak Ha3biBaewm
KOTOPO#i CaiiT pecTpuKIuK HeceT nmocienoBarensHocTh 5 -GCATC | G-37, npu peak
nBa ¢parmenTa, coJieprKalime Ha KOHI[aX HI0CJIEIOBATEIb.
B npennokeHHOW NOCIENOBATENBbHOCTH HYKJIEOTHIOB 3aKOAWPOBAH MENTHI T
nonodpaTh mpaimepsl I aMIITUGUKAlUd HYKJIEOTHIHOM MOCIIe0BaTeIbHOCTH,
(ATG), u comepxaieit cron-kogon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaim
OJIMHAKOBOM Temmeparypoil miaBieHus (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJHUYECTBO HYKJICOTHIOB Ka)JOro Tuma. Pasmep k
3anumuTe B OTBEACHHOE MOJI€ TMOJIyY€HHBIE MpaiiMepsl B HAMpaBleHUH OT 5’-
JIATHHCKHUX OYKB 0e3 npo0esioB (B TOM 4nc/ie KOHIEBBIX) U YKaXKHUTE TEMIEPATYP
5
TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATAC/
-3

OrtBer:

psimoii npaiivep: @ TGGATAGGTTGTCAT

O6parnsrii npaiimep: “# TCACATTGATTGCCT

Temnepatypa niaaBaeHus Opamoro mpaiimepa: & 42°C

Temneparypa niuasieHus oopaTHoro npaiimepa: & 42°C

2. Tlonmyuennslii B npensiaymeii yactu 3amanus [1I[P mpoaykr BcTpamBaercs B
MOCJIEIOBATENBHOCTU (CalThl PECTPUKIMM), 0 KOTOPHIM JBE PECTPUKTa3bl (IHJIC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOPHIE MOJydYaTcs B Pe3yJIbTaTe PEaKIIHF



MJIa3MHJIBI, COZIEPIKAIIe BCTAaBKY B MPaBWIBLHOW opueHTanuu menu. O0o3HaYeHHS
PAIOM - MTO3UIIMS B TapaX OCHOBAHUH, TJie MPOUCXOAUT pa3pe3aHue MoCIeI0BATENbE
CalThl pECTPUKIIMU PECTPUKTA3:

SfaNlI 5 - CATA|C-3

Notl -5 - GCGG|CCGC -3

MeCTO BCTaBKU

Notl
. 2400

3000 m.H. 3000 n.H.

Notl
85

& npomoTop
OTBeT 3anuIINTE B OTBeAEHHOE IOJie B BHAE INOCJIEJI0BATEILHOCTH YMCE)
OAUHOYHBIMHU HpOﬁeJ]aMI/I.
Ortger: " 622 938 1500

MeTox oneHKH IlpaBuJibHBIE OTBETHI AJIsI: X
Coodeporcum ATGACAACCTATCCA
MeTox OLEHKH [IpaBu/IbHBIC OTBETHI AJH: Y
Cooepoicum TCACATTGATTGCCT
MeTox oneHKH IlpaBuJibHBIE OTBETHI AJIS: Z
Tounoe coomsemcmeue 42

Metoa ouneHKH IIpaBuibHbIe OTBETHI 1d: K
Tounoe coomseemcmeue 42

Metoa oueHkH [IpaBu/IbHBIE OTBETHI JIs1: M
Tounoe coomeemcmaue 622 938 1500

4
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BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakue n3mMeHeHHs MOTYT BO3HUKHYTh B IIOJIy4eHHOH B NpeAbIAyLIeM 3aJaHHH
nociaenosarejbHocTH JJHK u kakoBbl NpUYMHBI NOSIBJIEHUS TAKUX U3MeHeHui? [laiiTe
KPaTKHi O0TBeT.

Hannsiii  IIpu nporecce cunresa JJHK npaktudeckn Beerma npoucxoast omuoOkn. He Bce oHM ncnpaBsimroTes
OTBET: KOPPEKLMOHHONW aKTUBHOCTBIO IIOJIMMEPA3, HE BCE OHU UCIPABIIOTCA penapa3aMu. Tak ke noJ JeHCTBUEM
B MYTareHoB (paauanys, )KeCTKOe yIbTPapHOIeTOBOE H3TyICHHE U JIP), MOTTYT IIPOUCXOKUTh N3MEHEHHS.
Msmenenenus nocnenoarensHocTd JJHK - myTaruu. MoryT npoucxonTs:

- BcraBka HENPaBUJIBHOI'O HYKJICOTHA. Ecnu takoi HYKJICOTHU BCTPETUT periapa3a, OHa MOXKET
OTpeAaKTUPpOBAaTh 3aMCHUTL HE TOT, KOTOpLIﬁ BCTaBWJICA HECIIPAaBUJIbHO, 4 €TI0 Mapy.



- deneuus HyKJICOTHA

- BeraBka HykneoTunma

- MaBepcust HEOOIBINOM MOCIEIOBATEILHOCTH (MIEPEBOPOT yYaCTKA IICTIH)
- Aymnukanus (yIBOCHHE Y9acTKa IIETN)

- Tpancnokanus (IepeMenieHre yIacTka IeTH)

[pu na6oparoprom cunTe3e JJHK wacTora ommbOk HECKOIBKO Halle U3-3a HEBO3MOKHOCTH COOIIOICHNUS
BCEX HEOOXOIMMBIX YCIBOMH W HAIMYHS B CPeJie BCEX KOPPEKTUPYIOIINX CHCTEM, HMCIOLTUXCS B )KUBOH
kieTke. OIUOKY TaKXKe MOTYT BOSHHKATh NP HENPABIILHOM OT)KHUI'€ IPaiiMepoB U T.II.

Bepupnii  [OtcyrcTByeT]
OTBET

4
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BONIPOC 12: 3ANPOC MHOI'OKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

Buumamenvno npouumatime npedioxcennvle Qpacmenmsl MeKcma u paccCmMompume pUucyHKiL, 3amem nepexooume K
6bINOJIHEHUIO 3A0AHUI.
®parmenr 1.
BoNBIIMHCTBO Ha3eMHBIX PACTEHUI BCTYNAIOT B CAMOMOTHYECKUE OTHOIICHHS ¢ IpubamMu, 00pa3ysi MUKOPH3Y. DTH IpHOBI
UTPAIOT KIIOYEBYIO POJIb B PETYIIAIUH JOCTYITHOCTH MUTATEIbHBIX BEIIECTB U MHTEHCUBHOCTH YIJIEBOJHOIO METa00IM3Ma,
Y4acTBYIOT B MOBBIIICHHN aJalTAlIMOHHBIX BO3MOXKHOCTEHN pacTeHuil. OHM OKa3bIBAIOT BIMSHUE HA CTPYKTYPY MOYBHI,
6nopaznoobOpaszue GpUTOIEHO30B U (PYHKIIMOHHPOBAHNE SKOCUCTEM B Iie7IoM. COTJIaCHO COBPEMEHHBIM IPEICTABICHIAM
BBIJICIISIOT CJIETYIONINE OCHOBHBIE THITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPO(HEINH 1 S5KTO3HAOTPO(DHBIH, COUETAIOMINH B
ce0e 4epThl JBYX HEPBBIX THUIIOB.
OKTOMHUKOPH3a BO3HUKAET, KOTAa TH(BI rpnda OIuIeTaloT KOPEHb IUNIOTHOHM CeThI0, 00pa3ys 4exoJl, MM MUKOPHU3HBIE
TpyOKu (prucyHok 1). ['n¢sl rppba NpoHUKAIOT CKBO3b PU30AEPMY KOPHSI U paclipOCTPAHSIIOTCS 110 MEXKKIETHUKAM, HE
MIPOHMKAs B KJIETKH. J{J1s1 KopHel, 06pa3yoniix Takyl MUKOPH3Y, XapaKTEpPHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB U
pelyKIHsl KOPHEBOT'O YEXJIMKA BIUIOTh JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DKTOMHUKOPH3Y 00pa3yroT IpeBECHbIC PACTEHHMS,
cocrasismone nmpuMepHo 10% coBpeMEeHHBIX CeMEHHbIX pacTeHUi. [ pubHOM mapTHEP OTHOCUTCA K Oa3UIUAIBHBIM,
CyMYaThIM WJIM 3UTOTHYECKUM rpudam. B Hactosee Bpemst onucano okosio 8000 BUIOB SKTOMUKOPH3HBIX IPUOOB, HO
o0uee ux uncio MoxeT gocturath 20-50 Teicsy. HekoTopkie 13 3THX rprOOB, TaKMe KakK MOJ0CHHOBUK HIIH MAaCJICHOK,
(opMHupPYIOT CHMONO3 TOJIBKO C OJJHUM POJIOM AepeBbeB. Jpyrue, kak, HalpuMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OJTHO JIEPEBO MOKET UMETh 710 15 1 Gonee rpuOHBIX napTHEPOB. B skTOMUKOpH3HOM
cuMOmo3e 00a mapTHEPA MONTydaroT B3aUMHYIO BBITO/ly: pacTeHHE 00eclieunBaeT MUKOOMOHTA OpraHMYeCKUMHU

| COEIMHEHUSIMH, a TPHO, B CBOIO OYepeb, CHaOkaeT pUTOOMOHTA MPEUMYILECTBEHHO COSANHEHUSIMH a30Ta, B TOM YHCIIe
MOYEBHHOH — CBOMM TJIaBHBIM IIPOJyKTOM OOMeHa, a Takxke (pochopom, KanmeM, KaJbIueM 1 MUKpossieMeHTamu. Kpome
TOTO, Pa3BETBIEHHBIM MUILIENNII Tprba MMOCTABISIET PACTCHHIO BOAY, (YHKIIMOHAIBHO 3aMEHSS1 KOPHEBBIE BOJIOCKH.
DHIOMUKOpHU3a (PUCYHOK 1) XapakTepu3yeTcs TeM, 4To (bl MUKOOMOHTA IPOHUKAIOT B KJIIETKU KOPBI KOpHs. Ha
MTOBEPXHOCTH KOPHSI OHA BRIpa)keHa c1a00, ¥ OCHOBHAs YacTh MUIIEHs Ipuba HaX0IUTCA BHYTPH KOPHA. B kiteTkax KopHS
MOTYT 00pa30BBIBATHCSI CKOTLIEHHS T rprubda B BUe KIyOOUKOB U B BUJIE My3bIPHKOB (Be3uKy). ['UdbI MOTyT
Pa3BETBIIATHCS BHYTPH KIIETKH — STH 00pa30BaHUs HA3bIBAIOTCA apOyckynamu. K sHIOMHKOpH3e OTHOCATCS
apOyCKyJIApHBIN (BE3UKYISPHO-apOyCKYISPHBIN), SpPUKOUIHBIA U OPXUIHBIN THII. [IBa MOCIEIHUX XapaKTePHBI TOJBKO IS
mpencraBuTeneil cemeiictsa Bepeckossie 1 OpxunHsle, cooTBeTCTBeHHO. Hanboee pacpocTpaneHHOH pa3HOBHIHOCTHIO
9HJIOMHUKOPHU3HI SBIISETCS apOycKysipHas Mukopusa (AM). AM ¢opmupyercst GONBIIMHCTBOM BBICIINX pacTeHuH (75-
90%) c rpubamu otnena Glomeromycota (~150 BunoB). He 00pasyror Mukopusy npejcraBurein KpecrouBeTHbIx,
MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak U B cirydae ¢ 9KTOMHKOPH30H, MUKOPU30BaHHOE pacTeHUE CHa0XaeT Ipud
OPraHMKOM, a BHJOMHKOPU3HBIE TPHUOBI 00ECIIEYMBAIOT CBOETO XO3sIMHA B TIEPBYIO ouepeab GochopoM, a TaKkKe KalanueMm,
MEZBIO U KaJIbIUEM.
OKTOHAOMHUKOPH3a BO MHOTOM CXOJ[HA C SKTOMHKOPH30ii: 0Opa3yercsi MaHTHS U3 TH( rpubda, 0JHAKO MUKOOHOHT
MIPOHHUKAET BHYTPb KIETOK 3IHUAEPMHCA F KOPBI KOPHA. DTOT TUII MEUKOPH3HI 00pa3yeTcsi HEKOTOPBIMH PACTCHUAMU
cemeiictBa BepeckoBrie. ApOyTOUIHBIN THI SKTO3HAOMUKOPHU3BI XapaKTEePeH IS 3eMIITHUIHOTO JIePeBa, TOJIOKHIHKH,
TPYIIAHKH U /., @ MOHOTPOTIOUIHBIN - T HOAbEIbHUKA. MHOTHE U3 3THX PACTEHUH SBIAIOTCS MUKOTPO(HBIMH (T.H.
«carpoduTe).
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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
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)
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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 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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PucyHok 2. A. MNoToK BellectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBbie cume

CE npasunvhvle omeemvl U3 yemoipex npeonoxcennvix. Omeemvi Ha KAHCObI BONPOC 3aNUULUTIE 6 6L
HAK06 NPENUHAHUA.
iTe ¢pparmenT 1 u paccMoTpuTe pucyHoK 1. BeidepuTe Bce npaBHIbHbBIE YyTBeP:KACHHS.
Bce pacrenus cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYI0 MUKOPHU3Y
BenokowyanHas kamycra — MUKOPH3HOE PAcTCHHE
B omimane ot 3HAOMHUKOPHU3BI, SKTOMHUKOPH3a 00ECTIEINBACT PACTEHUE IPEUMYIIIEC
[Tpu npopacTanuy BHYTpb KOPHS, TH(a SHIOMHUKOPU3HOTO Tprda 00pa3yeT ammpece

Otser: & ¢
2. IlpouuraiiTe hparMeHT 2, paccMOTpPUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Boboseie pactenus HE moryT oqHOBpeMeHHO 00pa3oBaTh U MUKOPHU3Y, H KITyOCHBK
Pactenus cemeiictBa boOOBBIE 00Pa3yIOT IHIOMHUKOPH3Y
I"a3000pa3HbIi a30T MpeBpalnacTcs B KIYOCHbKE B aMHUHOKHUCIIOTHI
3a cozgaHue MUKPOa’pOOHOI Cpeibl B KIlyOEHbKE OTBEYAET TOJBKO JIETTEMOTTIOOHH
Otser: @ b
3. OcHoBBIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeIpammBaTh 6000BbBIE PACTEHUSI HA JOCTATOYHOM 00ECIEUSHNH a30TOM H (O
OKTOMHMKOpPH3a XapaKTepHa Ul BCEX PACTCHUI
Hutporenasa npeBpaiaer MOJIEKyISPHBIA a30T B aMMOHHI
Boboseie pactenus HE moryt ¢opmMupoBars SKTOTpoHYI0 MUKOPU3Y
OrtseT: "' ac
4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX (ParMeHTOB U PUCYHKOB, OTBEThTe HA BONPO«
(pYHKIIMOHMPOBAHUM B3aHMOBBITO/IHBIX CHMOMO030B pacTeHHUil, KJIy0eHbKOBBIX 0akTepuii 1 AM
TpaHcnopTa yrieBoJoB U3 JIMCTa B KOPEHb
TpancnopTa BoJbI U3 KOPHS B JTUCT
TpaHcriopra MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTCHHUE
TpaHcriopTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT
Otser: @ ac
5. OcHOBBIBasICh HA HH(OPMALIHU U3 TEKCTOBBIX ()PArMeHTOB, PHCYHKOB 1 Bammux 3HAHUSAX, BE
JL1s BceX 3KTOMHUKOPH3HBIX T'PHOOB XapaKTepeH MIUPOKHUIl CIIEKTP pacTeHUN-X035€e}
Bce «canpoduTHbIe» pacTeHus SBISIOTCS 00IUTaTHBIMU MUKOPU3000pa30BaTeIsIMI
Pactenns HE criocoOHBI ycBauBaTh OpraHU4eCcKuif a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPH3HBIX I'PUOOB MO3BOJIUT YBEIUYHUTH YPO:
Otser: & d

n])‘dlilldll)llblc OTBETHI JIsfA: X

cd

anIBllIleble OTBETHI IJIsI: Y
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n])‘dlilUlbllblC OTBETHhI JIfA: Z

ac
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BOINIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

VY cymuaThIX rpu0OB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yrolecs B pe3yibTaTe Meio3a U3 OJHOM 1 Toi
’Ke JUIUIOUTHOM KIIETKH, OCTal0TCs B 0011el 00o10uke — cymKe. IIpu 3ToM cTpoeHne CyMOK Y pa3HbIX
acKoMuILeTOB pazHoe. Y Neurospora crassa Bce Cropbl B CYMKE pacIojIOkKeHbl B O/IHY JHHHIO, B
CTPOrOM COOTBETCTBUU C MOPSIIKOM pacxoskaenus xpomatu (I-e u l1-e nenenue meitosa
OPMEHTUPOBAHBI y 3TOr0 rpuda oauHakoBo). Kpome Toro, kaxxaas criopa IeIUTCs OJUH pa3 MUTO30M B
TOM e opueHTannu. Kak OyayT BBITIISIETh CYyMKH, €CITM HCXOTHBIN TUTUION] OBLT T€TEPO3UTOTOM
a.a.? [Ipennonaoxum, 4To amiens &, NPUBOJUT K KPACHOM OKpacKe CIOpHl, a ajliieslb &, — K OTCYTCTBUIO
OKpacku (cropa okasbiBaeTcst 6es10i). 3anonnuTe Tadbauiy. B oTBerax ucnomb3yiite cieayromue
o0o3HaueHus: KpacHas criopa — R, 6enas criopa — W. @eHOTUTIBI pa3HBIX CIIOP HE pa3fersiTe
npoOeaMu Wik 3HaKamu npenuHanus (npumep: RW). B nocnensem 3a1aniy 3auiinTe BAPUAHTHI
pacIoyIoKeHHs KJIETOK B CyMKe, HE pa3zeisis UX Npo0esiaMu, a CaMyd CYMKH OTIEIIUTE JPYT OT Apyra
OJIMHOYHBIM ITPOOETIOM.

KonnyecTBo KJIETOK B CyMKe [K]
[TnouaHOCTD KaX 101 U3 HUX [1]
(N mam 2n)
Cpenu HuX: KOJIMYECTBO KJIETOK, HECYII[HX [m]
ajuielb &,
’ KOJIMYECTBO KJIETOK, HECYIIUX [n]
1 anienp a,
BeInummTe pacioiioxkeH e KIETOK B CYMKe, €CITi KpaiHsis JIeBast KJIIETKa KpacHas [f]
M3BECTHO, YTO: KpaiiHsis eBas kierka Oeciernas | [9]
Beimummre Bce BO3MOXKHBIC BapHaHTBl CYMOK, €CIM B OJHOW W3 Xxpomartua B ucxonaHoit | [h]
JATUIOUTHOM KJIETKE MPOU30IIUIa MyTalus &; — a,

Briopannublii oTBeT: VY cymuatbIx rpu0oB (aCKOMHULIETOB) BCE CIIOPBI, 00pa3yrolMecs B pe3ysibTaTe Mei
ob1eit 06o10uke — cymke. [Ipr 3TOM CTpoeHHe CyMOK y pa3HbIX aCKOMMIIETOB pa3]
PacToJIOKEHBI B OJIHY JIMHUIO, B CTPOTOM COOTBETCTBHH C MTOPSIKOM PACXOXKICHHUS
sToro rpuda oguHaKoBo). KpoMe Toro, kaxkaas cropa JeIUTCs OJIMH Pa3 MUTO30M 1
WCXOHBIN JUIUION]T OB TETePO3UTOTON a;a,? [IpenImookum, 94To aJiesb d; PHUB
OTCYTCTBHIO OKPacCKH (Cropa oka3biBaeTcs Oeinoit). 3amonauTe Tadmuity. B orBeTax
R, 6enast ciopa — W. DeHOTHITBI pa3HBIX CIIOP HE pa3/ieisiiTe mpoderaMu Uil 3Hak
3aIUIIATE BAPUAHTHI PACTIOJIOKEHUS KIIETOK B CyMKe, He pa3eisis HX MpoOesiaMH,
npobesom.

KonuyecTBo KJI€TOK B CyMKe
IImonaHOCTE KaXXa0u U3 HUX
(n wtm 2n)
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Cpenu HUX:

KOJINYC

KOJIN4YC

Brimmmmre PaCIIOIOKCHHUE KIIETOK B CYMKE, €CJIM U3BECTHO, UTO!:

KpaiHs

KpaiHs

[pousouwna myramus d; — &,

BemumuTre Bce BO3MOKHEIC BapuaHTbl CYMOK, €CJIU B OI[HOﬁ 3 XpomMaruza

I'lpalzmu,umc oTBeThI JIsi: K
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BOIIPOC 14: DOCCE

Hatime paszeepHymbili omeem. Ucnonb3ylime O5si omeema cneyuasbHO omeedeHHOoe rnore.
BosHrkHOBeHMe GakTepuanbHbIX LWTaMMOB, 06nagaroWwmx yCTOMYMBOCTBIO K aHTMOMOTUKAM, B TOM
yucne n MynbTUPE3UCTEHTHOCTbIO, CTAHOBMUTCS aKTyanbHOW MpoGremMon COBPEMEHHOW HaykKW.
OnnwnTe WM3MEHEHNs, KOTOpble [AOJMPKHbI MPOU3ONTU B OakTepuanbHOW kneTke, 4TobObl OHa
nprnobpena yCToOMYNBOCTb K aHTMOMOTUKY. [NpeanoxuTe Knaccuukaumio Takux UISMEHEHWIA.

Haunbiii  UToOBI KIIeTKa IproOperna yCTOHINBOCTh K aHTHOMOTHKY, OHA, JIOTHYHO, JOJDKHA HAYYIHUTHCS 3aIUIIAThCS OT
OTBET: HEro. JIJIs1 3TOr0 MOYKHO

- He ByckaTh aHTHOMOTHK B IPOKAPHUOTHUECKYIO KIIETKY.

- BeikaunBaTh aHTUOMOTHK U3 IPOKAPHOTUYECKOM KIIETKH.

- 3aHII/ITI/ITI) MCXaHH3M, Ha KOTOpLIﬁ BIIUACT aHTI/I6I/IOTI/IK, OT €ro BO3}1€I7[CTBI/I$I.

LITO6I>I HC BIIYCKAaTb aHTI/I6I/IOTI/IK B KJIETKY Ta MOXKCT UMCTh ONIPEACIICHHBIC ITIOKPOBBI, C KOTOPLIMU TOT HE

MOJKET CBA3aThCH (TaK, HAIIPUMeEp, MUKOOAKTEpHH UMEIOT 0c000€e CTPOCHHE KIETOYHOMN CTeHKH, OHU

MTOKPBITHI CIIOEM MUKOJIOBBIX KHCJIOT, TOSTOMY 4 HUMH TSDKEIIO0 OOPOThCS CTAHIAPTHRIMI aHTHOHOTHKAMI).

i BRIKaYMBaHUS aHTHOMOTHKOB OAKTEPHSI MOKET CO3/IaTh CIICIIHABHBIC TPAHCIIOPTEPHI U TIOMITEI,

KOTOpBIE OBI IepeMenaid aHTHONOTHK 00PaTHO B CpeIy paHbIIle, YeM OH MOBPEIUT KU3HEHHO -BaKHBIC

MIPOIIECCHl OaKTEPHHL.

3amuTa MexaHu3Ma, Ha KOTOPBIH BIUSCT aHTHOMOTHK, MOKET HATH Pa3HBIME MyTsAMU. Hampumep, 6akrepus

MOKET MOAU(UIMPOBATE MOJIEKYIY, C KOTOPOH CBSI3BIBACTCS aHTHOMOTHK, TaK, YTOOBI OHA TIepecTala OBITh

€r0 MHUIICHBIO HITH CBSI3bIBAHUE C aHTHOMOTHKOM HE MPUBOIMIIO ObI K yTpare ee paborocmocodboctu. Jpyroit

croco0 - co3/1aTh B IPHUHITUIIE ANbTEPHATHBHYIO MOJIEKYIy, KOTOpast OyJeT 3aMeHsTh CO00H Ty, KOTopas
EB BBIBOJUTCS U3 CTPOSI aHTHOMOTHKOM. MOKHO HOUTH 10 e1e 6oee paauKaaIbHOMY MYTH - OTKa3aThCs OT

mponecca, Ha KOTOpLIﬁ BJIMACT aHTI/I6I/IOTI/IK, WJIA CO3JaTh €ro aJIbTCPHATUBY.

Taxxe 6akTepuu MOTYT HCIIOJIB30BATh COSAMHEHHS, KOTOPBIC pa3pyIlaloT I HHAKTUBUPYIOT aHTHOHOTHK.

Takum 00pa3oM, st ObI IPEAIOKHUIT CIASAYIOMIYIO KIACCH(DHUKAIINIO U3MEHEHUH, IPUBOASIINX K
PE3UCTEHTHOCTH OaKTEpUil K AHTUOHOTHUKY.

Bce u3meHeHus aensrcs Ha

- Uz6eranme anTHONOTHKA (03 MOAH(MDUKAIIII MUIIICHH aHTHONOTHKA)

- Momudukanys MUIIEHN aHTHONOTHKA (M3MEHEHHS MOJICKYJ K TIPOIIECCOB)
K MIEPBOMY THITY OTHOCSITCS

- Benku TpaHCIOPTEPHI M MOMITBI, OTKAYHBAFOIIUEC AaHTHOUOTHK

- 3ammUTa OT NPOHUKHOBCHHS aHTHOMOTHKA B KJICTKY.

- naktuBaiys aHTHOMOTHKA.

KO BTOPOMY

- U3menenue MOJIEKYJIBI-MUIICHU



- 3meHenus HEIMOCPECACTBCHHO LICJBIX MTPOLECCOB
- OTka3 ot LEJIbIX OPOLECCOB U CO3AaHUC AJIbTCPHATUBHBIX nyTeﬁ
HpI/IO6peCTI/I TaKHC U3MCHCHUS GaKTepI/II/I MOTYT B X0A€ MyTaHHﬁ, a pacCrpoCTpaHArOTC O NOIMYJIAIUAM OHU

B X0JI€ TOPU30HTAIBLHOTO EPEHOCA TCHOB 3a CUET IUTa3MHJI, KOTOPBIE MEPEAAI0TCA OAKTEPUSIMU TIPH
KOH<Ioranuu, u Tpachopmarmm 6axkrepuii, 3axBateiBatorux JJHK u3 cpensbr.

Bepubiit  [OrcyrcTByerT]
OTBET

8
u3 10 6a10B

BOIIPOC 15: 3CCE

[IpencraBiieHHble H300pPaKeHUs] WILTIOCTPUPYIOT UCIOJIB30BAHME PA3TUYHBIX METO0B U
TeXHOJIOTHIl PU UCCJIEIOBAHNH 3HAMEHUTOI0 TPUXOIJIAKCA — NPeCTABUTEJIS
MHOTOKJIETOYHBIX KUBOTHBIX U3 THNA [L1acrunyareie (Placozoa). BeimosiHuTe 3aaanusi,
3anmMcaB OTBeThI B CIIENAJIbHO OTBEeAEHHOE ToJIe.

6,6- A

1. YeraHoBUTE COOTBETCTBHE MEKIY H300PaKeHUSIMU, IPUOOPAMH U JIEeMEHTAMHU METOIUK,
KOTOPbI€ HCITOJB30BAJIMCH IIPHA MMOJYYCHUHA JAHHOI'O nsoﬁpameﬂnﬂ. 3anuummre Kaxao0e
MoJIy4eHHO€e COOTBETCTBHE B I0JIe 1Jisi oTBeTa B Bujae X - Y - Z, riae X - OyKBeHHOe
0003HauYeHNe U300pakeHus, Y - HoMep npudopa (apadckas uudpa), Z - HoMep MeTOAUKHU
(pumckas uugpa). BHUMAHUE! Oaun u3 npudopoB 1 0JHA U3 METOAMK — JMIIHUeE!



[TpuGopsr: DNIeMEHThl METOJMK:

1. Kamepa st anexrpodopesa |. U3roToBneHne CTEKJISHHOTO HOXKA /ISl IOJIYyYEHUS

yIBTPATOHKHUX CPE30B

2. 3epkanbHas poToKamepa ¢ Il. Oxpacka 00bEeKTa aHUJIMHOBBIMU KPAaCUTEISIMU 110
00BEKTHBOM JIJIS1 MAKPOCHEMKH | METOLY I'pama

3. CBeTOBOI MUKPOCKOIT I11. IIpuroroBnenue arapo3Horo reis

4. DNEeKTPOHHBIA MUKPOCKOIT IV. Ucnonb30Banue aHTUTEN, crienupuuecku

CBSI3BIBACMBIX C CCKPETHPYEMbBIM MaTEPHAIIOM, U
bayopecuupyroieit METK!

V. HaOnroneHue 3a JJOKOMOIIMENA )KUBOTIO 00BEKTA C
HCIOJIb30BaHNEM (ha30BO-KOHTPACTHOTO YCTPOMCTBA

VI. CxanupoBaHu€e MOBEPXHOCTU O0BEKTA IIyYKOM
JIEKTPOHOB

2.1. KakoBa pyHKUHUS KJIETKH, 0TMedeHHOii nuudpoii 1 na pucynke b? O0bsicHuTe cBOii OTBeT.
2.2. Onpeaenure, CKOJbKO Map HYKJIEOTHAOB COAEP:KUT MOJIeKyJIa MuToXoHApuaabHoi JTHK
y Placozoa (¢ TO4HOCTBIO 10 THICAYH I1.H.).

3. OnHO u3 n300pakeHNH WLIIOCTPUPYET UCNO0JIb30BAHNE PACIIPOCTPAHEHHOI0 METO/AA
pa3aesieHus cMecH MoJieKy.1. OnuiuTe NPUHIMIIBL, JIe:Kalue B OCHOBE JJAHHOI0 MeTOo/1a,
YKaKHTe CBOMCTBA MOJIEKY.JI, IO3BOJISIIONINE X pa3ieuThb. B kakoii cpeae(cy0cTanuum)
oCylIecTBJIsSIeTCA nmpouecc?

JlaHHbIi
OTBET:

Bepnblit
OTBET

A3V

B4l

B4 VI

r3mv

JU1 10

Knerka b BBITIOJIHACT, CKOPEC BCETO, MUIIECBAPUTCIBHYIO (I)yHKLII/IIO, TaK KaK HaXOJAUTCS BO BHYTPEHHEM CJIOC
KJIETOK TpI/IxormaKca, a TaK MPUCYTCBYIOT B OCHOBHOM IMUIICBAPUTCIbHBIC KIICTKH. Taxxe B 3TOU KIeTKE

MHOTO JIM30COM, YTO TOKC YKa3bIBACT HA NHUIICBAPUTCIIbHYIO (1)yHKI_[I/IIO.

Jlmnua mutoxouapuansHoi JJHK Tpuxormiakca cocrasisier, o pe3yiasTatam gopesa Ha kaptuake [, 23
Kn06a3sl, T.e. 23000 map ocHOBaHUIl.

N3ob6pakenue [l MLTIOCTPUPYET AIIEKTPpoope3, MO3BOISIOMININ ONpeAeTUTh Maccy MosieKysl. OH IpOBOJUTCS
B arapo3HOM T€Jie,l eT0 CyTh 3aKIF0UETCS B TOM, UYTO 3apsDKEHHBIE MOJICKYJIBI IO IefiCTBHEM
AIIEKTPUYECKOTO TOKA IBUKYTCS OT OJHOTO AJIEKTPOJa K APYTOMY, IIPH 3TOM IIPOXOS Yepe3 IIIOTHBII
arapo3Hblii resb. boiee Tspkenble 1 KpynHbIe (IPOCTPAaHCTBEHHAS! OPUEHTALMS YaCTHI] TOKE MOXKET UrpaTh
POJIb) MOJIEKYIIBI MEJUICHHEE ITPOXOJIST CKBO3b T'eJlb, TOITOMY K KOHILY (hope3a OHU HaxoJsATCs Omke K
CTapTy, 4eM OoJiee MeJIKue MOJIEKYJIbl. TakuM 00pa3oM MOJIEKYJIbI Pa3JIeIsIOTCs 110 Macce U pa3Mepy.

[OtcyrerByer]
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BOIPOC 16: 3ANPOC ®AMUJA

YBakaeMblil yqacTHHK!

J171st CBOETO CIIOKOWMCTBHS BB MOXKETE COXPAHUTH OTBETHI B JOKYMEHT word:
1. Crommmpyiite oTBeTHI B (haiin word;

2. He 3a0ynpTe yka3aTh OJNOK 3aAaHUS © HOMEp BOTIPOCaA;

3. Ina coxpanenus Haxkmute "@aiin" - CoxpaHuth Kak - Kommsiotep - O630p - Pabounii cron - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, HampuMmep: "ol1234567" - Beiopats popmat PDF.

m HU B KOEM CIIYYAE HE YKA3BIBATH B HASBAHUU JOKYMEHTA NJI1 B CAMOM JIOKYMEHTE ®H1O!
OTBET IIPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpome Toro, pekomeHyeM mpoayoiupoBath (aiii B 4aT MpoKTOpy.

Hannerit otet: [Hudero ve gano]



