opIU BAJJ 58 u3 100 0ax10B

BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
Erumnerckue MoperuiaBaTels Iocie MyTenIecTBU BOKPYT AQPUKaHCKOTO KOHTHHEHTA MOTJIM IIPUBE3TH B OAAPOK
cBoeMy (hapaoHy

JlanHbie oTBETHI: ' (.

Meniku KoeHHbIX 3epeH

Bepnsie otBeTsI: L4 b,

m Memku BsuIeHBIX a0pHKOCOB

4 C.

Meliku ¢ NIEHUYHON MyKO#

_F'Id.

Memiku kKopeHHBIX 3epeH

0
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Kakne n3 HIKenepeuncIeHHBIX ONOJIOTMIECKUX MOJIEKYT COJEPKaT B CBOEM COCTaBe cepy?

Jannbie oTBeTHL: L4 3.

Cynbhomumnu

4 b.

Hucrenn
2 d.

ﬂ WNucynun

Bepnsie otBeThI: L4 3.

Cynbhonumnu

_F'I b.

Hucrenn

_-'Id.

Wucynun

5
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BOIIPOC 3: 3ANPOC HECKOJJBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
B3 Y onmoro u3 Bujios 3enenoit Bogopociu Ulothrix ramera comepsxut B siape 10 xpomocom. Clie/10BaTeNbHO, Yy 9TOTO BUjA



B HOpME

JlanHbie oTBETHI: 'L (.

Knerka cnoesumia Ha cragun G2 nHrepdassl copepxur 10 xpomocom

_F'I e.

3oocnopsl coaepxkar 10 xpomocom

Bepnsie otBeTsI: L4 .

Knertka Ha craguu aHadasbsl BTOpOro aeieHus Meiio3a conepkur 20 XxpoMocom

2d.

Krnetka cinoeuina Ha ctanuu G2 untepdassl conepxut 10 xpoMocom

& e.

3oocnopsl coaepxkar 10 xpomocom

0
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BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
Ha yetBepToM TpoduyeckoM YpOBHE B MUILEBOM LEMH MOXKET PacloaraTbes

JanHble OTBETHI: 'l C.

Ilyxoen

_F'I e.

SlcTpeb-TeTepeBITHUK

G, m Bepusie otBeTsI: L4 b,

HoxneBoil uepBb

4 C.

[Tyxoen

& e.

SlcTped-TeTepeBsITHIK

0
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

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

JlanHblie OTBETHI: ' g,

“

Kucnopon

_-'I b.

IIonoBbie ropMOHBI

4 C.



Amnrturena

S
Bupycsl

Bepnsie oTBeThI: &% a

Kucnopon

.

ITonoBbie ropMOHBI

@c.

Antnrena

@
Bupycsl

I 5
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BOIIPOC 6: 3AIIPOC HECKOJIBKUX OTBETOB

Brioepute BCE npaBuiibHbIe 0TBeTHI.
Bribepure crioco0bl, Py MOMOIIM KOTOPBIX OKOHYATENBHBIN XO35HUH MOXKET 3apa3UThCS IINPOKHUM JICHTEIIOM

JlaHHBIC OTBETHL: id b,

[Ipu ucnonb30BaHUM B MHILY C1a00 MIPOCOJICHHOW IIy4Ybel HKPBI

_m BepHsie oTBeTHI: 4 b,

[Ipu ncrmonp30BaHUM B UMY C1a00 MPOCOJIEHHOH ITyYbeil HKPHI

De.

[pu ¥CHOIb30BaHUE B MHILY 0COOEH pe3epByapHOro X03sHHa

I 0
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BONIPOC 7: 3ANIPOC MHOI'OKPATHOTI'O BBOJA NPONNYIMEHHOTIO TEKCTA

[Mepen BaMu M300pakeHUsI Pa3IMYHBIX CTaJIUH KU3HEHHOTO IIMKJIa HEKOTOPOI'o OpraHu3Ma. PaccMoTpuTe pUCYHKH U
BBITTOJTHATE 331aHMS.

1. YcraHoBuTe PaBUILHBIN MOPSIOK CTAAUN, HAUWHAS C siTekineTkr. OTBET 3aMUIINTE B OTBEICHHOE I10JIe B BUJIE



oCJICA0OBATCIIbHOCTHU 6yKB 0e3 3HAKOB MMpenrHaHus U HpOGeJ’IOB, PErucTp HE BAKCH.

Ortser: [w]

2. Bribepure Bce IpaBUIIbHBIC XapaKTEPUCTUKH JAHHOTO BUJIA XKUBOTHBIX (OTBET 3aIIMIIMTE B OTBEACHHOE I10JIE B BUIIE
MIOCTIEIOBATENEHOCTH JIATHHCKHUX OYKB B aJ(paBUTHOM HOPsAKE 0e3 3HAKOB IPETMHAHMS U TPOOEIIOB, PETUCTP HE BaXKEH):

Ortser: [1]

3. BinmmTe B OTBEJCHHOE MOJIE PYCCKOE Ha3BaHUE TUIA, K KOTOPOMY OTHOCHTCS JAHHBIN BH:

Ortser: [g]

4. Bnumure B OTBEJICHHOE T10JIC PYCCKOC Ha3zBaHUE KJjlacCa, K KOTOPOMY OTHOCHUTCH XO34WH JAHHOT'O BHUJA:

Ortser: [0]

5. BriumuTte B 0TBeZICHHOE TI0JIe OYKBEHHOE 0003HaYeHUEe oTorpaduil, BEIMOJIHSCHHBIX PU MOMOIIH (ITyOpPECIICHTHOM

MUKPOCKOTIHH.

Ortser: [K]

BbiOpaHHbIii 0TBeT:

MeTo OLIEeHKH

Tounoe coomeemcmaue

MeToa OlLleHKH

Tounoe coomeemcmeue

MeToa OlLleHKH

Cosnaoenue wabiona
Cosnaoenue wabiona
Cosnadenue wabnona

MeTo/1 OLIEHKH

1. YcraHoBHTE MPaBIIBHBIN MOPSIOK CTANH, HAYWHAS C AHIECKICTKH. OTBET 3alUIINATE B OTBEICHHC
po0OeJIOB, PETUCTP HE BaXKCH.

Orser: & BIBEJA
2. Beibepure Bce MpaBUIIbHBIE XapaKTEPUCTUKH JJAHHOTO BH/A )KUBOTHBIX (OTBET 3aIUIIHUTE B OTBE/IE
ashaBUTHOM MOpsiIKe Oe3 3HAKOB MPENMMHAHUS U IPOOEIIOB, PETHCTP HE BaXKeH):

Orser: 4 ABD
3. Brimmute B 0OTBEACHHOE TIOJIE PYCCKOE Ha3BaHHE THIIA, K KOTOPOMY OTHOCHTCS TAHHBIN BHI:

Orser: & Kpyrasie yepsn
4. Brinmnte B OTBEJEHHOE IOJIE PYCCKOE Ha3BaHUE Kilacca, K KOTOPOMY OTHOCHUTCS XO35UH JJaHHOTO |

Ortser: % Muekonuraromue
5. BnummTe B 0TBeJICHHOE 10Jie OyKBeHHOE 0003HaueHne Gororpaduii, BHIMOIHEHHBIX TPH TOMOIIN

Orser: @ A

“paBl/l.Hl)lll)lC OTBETHI JIsl: W

BI'BJIEA

I[IpaBuiabHbIE 0TBETHI AJs: |

ABD

HpaBl/IﬂbeIe OTBETHI IJIsl: g

[Kx]pyrmsie uepsu()?()2(2(0?0?0?0?0?0?0?
[Hu]emaronsi()?(702020?0?0?0?0?0?
[TIm]epsuunomnonoctueie()?()?()?()?0)?0?0?0?(0?()?

“paBMJlbllble OTBEThI 1JIsl: O



Tounoe coomsemcmeue Mitekonuraronme

MeTo/ OLIeHKH IIpaBuibHbIe 0TBETHI AJs1: k

Tounoe coomeemcmaue A
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BOIIPOC 8: 3AIIPOC MHOT'OKPATHOI'O BBOJAA IMPOIIYIIEHHOI'O TEKCTA

Ha pucyHnke n300paxeHsl FTeHepaTUBHBIE CTPYKTYPBI IPEICTaBUTEIEH pa3IMdHbIX OTAEIOB BEICIINX pacTeHuil. BHecuTe
pYCCKHE Ha3BaHHS 3TUX OT/EJIOB B OTBEJICHHBIE MOJIS PSIIOM C COOTBETCTBYIOIINMH HOMEPaMHU.

1.1r]
2. [t]
3.1y
4. [o]
5. [w]

BbIOpanHbIii 0TBeT:

Ha pucynke m300paXxeHbI TeHepaTUBHBIE CTPYKTYPHI IPEACTaBUTENEH Pa3INIHBIX OTAEIIOB BRICIINX [
T10JIS1 PSIZIOM C COOTBETCTBYIOIIMMHU HOMEPAMHM.



MeToa OLleHKH

Coenaodenue wabnona

Coenaodenue wabnona

MeToa OLleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLlEHKH

Cosnaodenue wabnona

MeToa OlleHKH

Coenaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OLleHKH

Cosnadenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

BOIIPOC 9: 3CCE

1.9 [oxpsITOCEMEHHBIE
2.9 IInaynsl

3. @ T'onocemennbie
4.9 [ManmopoTHUKH

5 & XBouu

IIpaBu/bHBIE OTBETHI 1JIS: I

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

IIpaBuJbLHBIC OTBETHI AJIs: t

(In]naysosumnsie( )?()?()?()?()?()?2()2()?
(Mnmaysei( )2()?()?()?()?()?()?()?
[Tn]maynoo6pasusie( )?()?()?2()?2()?()?2()?()?

npaBllJlbllblC OTBETHI NJIsI: Y
Tonocem[est]aubie( )?()?()?()?()?()?()?()?
ﬂpammmu.le OTBETHI AJIA: O

[TTm]amoporaukoo6pasubie( )?()?()?()?2()?2()?()?()?
[TIm]amoporaukoBugasie( )?( )?()?()?()?2()?()?()?
[TIm]amoporauxu( )?( )?()?2()?()?2()?2()?()?

l'lpal;mu,m,lc OTBEThI 1JIsl: W

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

5
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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.

Buonormyaeckast 3BOIIONHS — MPOIIECC, KOTOPEI COMPOBOXKIAETCS H3MEHEHNEM TeHO(OH I IOy IS,
(hopMupoBaHHEM afanTalyii, OOpa3oBaHWEM W BBHIMHPAaHHEM KaK BHIOB, TaK W JPYTHX TaKCOHOB,
MpeoOpa3oBaHUEM SKOCUCTeM W Ouocdepbl B 1eiaoM. K dYuClay ABMKYIIUX CHJ SBOJIIOIMH, COTJIACHO
CHHTETUYECKOW TEOPHH, OTHOCSTCA TaKWe MEXaHWU3MBI, KaK MYTAllMOHHBIN MPOIECC, TIOTOK T'e€HOB, Apeid
TeHOB, BUJI000pa30BaHWE M €CTECTBEHHBIN oTOOp. llpudyem enmHCTBEHHAas cwia, CIIOCOOHAs W3MEHATH
YacTOTY aJUlelieii W TCHOTHIIOB B NMPUPOJHBIX IMOMYJSIIUIX — €CTECTBEHHBIA OTOOp, YTO M OTPAXKAeT €ro
0COOYIO POJIb KaK BEAYIIETO IBOIIOIMOHHOTO (pakTopa. HeoOXoaumoe ycinoBue il IEHCTBUS €CTECTBEHHOTO
0oT0Opa — HAIM4YWE HACIEJCTBEHHON M3MEHYMBOCTH. MyTalui, KOTOPBIE CIy>KaT MaTepraIoM sl JeHCTBUS
JPYTUX CHJ 3BOJIOLIMH, BO3HUKAIOT TOJBKO B pPe3ylbTaTe M3MEHEHHUH OKpykaromiel cpenbl. He cekper, uto
OCOOCHHOCTH CPEJIbl U3MEHSIOTCSI BO BPEMEHH M B IPOCTPAHCTBE, & OPraHU3Mbl IIPUCTIOCA0INBAIOTCS K 3TUM
n3MeHeHusM. [Ipu 3TOM MyTallMOHHBIN MPOILIECC — €AMHCTBEHHBINA (haKTOp, MPUBOIAIINNA K ITOSBICHUIO B
MAaHHOW TOMYJISIMM HOBBIX ajUleleld WM TEeHOB. B pe3ynbrare HOCHUTENW IIOJNIE3HBIX HACIEICTBEHHBIX
CBOMCTB UMEIOT OOJIBINE IIIAHCOB BHDKUTH U OCTABUTH MIOTOMCTBO. B X0/1€ pa3MHOXKEHUSI OHU TIEPEAa0T CBOU
MIPU3HAKU 0COOSM CIIEAYIONNX MOKOJIEHHHA, ¥ 3TO MOXKET MPHUBECTH K 3aKPETUICHHUIO MPU3HAKA.

Ha mporshxennn monroro BpeMeHH Hayke ObLT M3BECTEH JIMINb OAHMH CIIOCO0 Tepeadn TeHeTHIeCKOn
nHpOpMAIIUU MEXKIY OCO0SIMH — OT pomuTeliell K neTsM. Temnepb J0Ka3aHO CYIICCTBOBAHUE eIle U
TOPHU3OHTAJILHOTO IIE€PCHOCA, KOTOprﬁ OCYHIECTBIICTCA B TOM YHCJIC U MCXKAY MNPCACTABUTCIAMU OJHOTO
MTOKOJIEHUSI. ATEHTaMU Tepelaydl HaCJIeCTBEHHON WHGOpPMAIMK B 3TOM CiIy4dae MOTYT OBITh BHPYCHI U
IJIa3MUJIbI, & PE3yJIbTaTOM IIepelaud - HacJeJOBaHUE OJIarolnpHOOpPETESHHBIX MPU3HAKOB, MOSBHUBIIUXCS B
pe3ynbraTte MOIUGUKAIMOHHOM W3MEHYMBOCTH. TakoW BapHaHT Mepeladyd HacleACTBEHHBIX CBOMCTB
WCTIONB3YeTCA B IPHUPO/IE TIPH Tepeaade TeHOB KaKk MEXy POKApHOTaMHU, TaK M MEXIy 3YKapHOTHICCKUMU

EA opranusmamu UM OT IPOKAPHOT - K dyKapuoTaM. Hey MBUTENBHO, YTO TOPU3OHTAIBHBIHA TIEPEHOC IIHPOKO
BHEJPAETCS YE€JIOBEKOM B MPAKTUKY CEJIEKLMH, B TOM yHciie pu co3nanuu ['MO.

Hanneiii  IIpeanosxenue Ne2 CorinacHO CHHTETHYECKOM TEOPUU 3BOJIIOLUU ?

OTBET: [pemnoxxenne Ne3 HeBepHO. TakKe Ha YaCTOTY BCTPEUASMOCTH aJlIeiei BIUSIOT qpei(bl TCHOB - MIPOIECCHI,
N30MpATENbHO U CIyYaifHO YHHUTOKAIONINE HOCUTENEeH JacTH allesiel, a HOTOMY Apei( reHOB BIHICT Ha
COKpaleHUE TeHETHIECKOro pa3HHooOpasus. [Ipumep: cTuxuiiHble OEICTBUS, YHUUTOXKAIOLINE Pa3INUHBIX
oco0ei.

IIpennosxenue Ne 5 HeBepHO. MyTanuy BO3HUKAIOT HE TOJIBKO MIPH BO3ACHCTBUH yCIOBUI BHEUTHUN CPEbI.
MHorue MyTaliy BO3HUKAIOT CHOHTAHHO U ClTy4daifHo. YacTo 3TO MPOUCXOIUT 3a CUET Ae3aMUHHPOBAHUS
A30THUCTHIX OCHOBAHMH, MPOUCXOIAIINX HHOT/Ia B BOJHOM pacTBope. Taxke 3T0 MOXKET MPOUCXOTUTDH U3-3a
KETO-€HOJIBbHOI TayTOMEPHH CaMHUX OCHOBaHHH, SIBJIAIONICHCS OYSHb BaXKHBIM IIPOIIECCOB MIPH MIpoIieccax
permukanm JJHK. K Tomy xe, JHK-3aBucumast THK- monmmepasa He sSBIsIeTCS aOCONFOTHO TOYHBIM
¢depmenTom. HecmoTps Ha ee 3'-5' 3k30HYKII€a3HYIO aKTHBHOCTB, Tomyckaercs 1 ommbka Ha 1077 map
OCHOBaHHUI.

IMpennoxenne Ne 7 umeer ommOKy. Bexp MyTanioHHBIH nporiecc He SIBISIETCS] €ANHCTBEHHBIM (haKTOpOM,
TIPUBOJISIIIIMM K TTOSIBJICHUIO HOBBIX ajuteliei wim reHoB. CymiecTBYIOT MUTpaliK 0cobel, obecrieunBaromnye
IIPUTOK HOBBIX ajieniedl reHoB. Tak, IMMHUIPaHThI IPUHOCST aJJIeI TEHOB U3 Uy’KOW MOMYJISIHH, a
SMMHIPAHTHI OCYIIECTBISAIOT OTTOK aJjuleNel TeHOB U3 JAHHOW MOMYJISAINH B APYTHE.

[Mpennoxenue Ne 12 Takxke cofepKUT omnOKy. Pe3ynbTaTOM NEepeladi sIBIISIETCS HACIEI0BAHNE
0J1aronpPUOOPETCHHBIX TPU3HAKOB, MOSBUBIIUXCS B PE3YJIbTATE MYTAIMOHHOM MPOIIECCOB:
MYTallMOHHON H3MEHYUBOCTH U KOMOWHATHBHON N3MEHUYHNBOCTH.

Bepubiit  [OtcyrcTByeT]
OTBET

4
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BOIIPOC 10: 3ANPOC MHOI'OKPATHOI'O BBOJA IMPONIYIMEHHOI'O TEKCTA

B oannom 3ad0anuu eam HeobXo0uMO npoaHanruzuposamv pacmeHm mexKcma, NOCEAUEHHbIU
i MemoOuKe UCCIe008aHUU, U HA OCHOBAHUU CEOUX 3HAHULL U UHGOPpMAYUU U3 MEKCma 6bINOJHUMb
3a0anus.



Meron monumepasnoi nennoi peakuuu (III[P) 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 MOCIIE0BATEILHOCTH 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 cmecy g IIIP peakumm HarpeBarT 0
OIIpEeICJIEHHOW TEeMIIEpaTyphl - TEMIIEPATyphl OT)KUTA MPaiMEPOB. DTa TEMIIEpaTypa pacCUnuThIBACTCS
nyreM TMpuOaBlieHHWs K TeMIepaType IUIaBlieHUs (TeMieparypa, OpH KOTOPOH IMPOUCXOTUT
pa3peAMHEHUE JBYXIENOYEUHOH Mosekyasl npaiimepa) 4°C  rpangycoB. JHK-nommumepasa,
OCYILIECTBIISIONIAs PeIIMKalNI0 HHTepecyomero Hac yyactka JIHK, ucnone3yer npaiiMep B KauecTBe
3aTpaBKHM JUId Hauyala CHHTe3a. B pe3ynbpTare NaHHOW peakiuH IOydaeTcs KOMHs HeoO0XOoIuMou
nocienoBarensHocta JIHK.
1. Ins Toro, 4roObl pasnuuuth 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
aMUHOKHUCIIOTHBIX ~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
cienu(UIHbI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIepaTypoil ruiaBineHus (paznuuus 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
HYKJICOTHIOB. 3allMIINTEe B OTBEACHHOE TOJE MOJTYy4YeHHbIE MpaliMepbl B HAMpaBleHUU oT 5°- K 3’-
KOHIly B BH/€ IOCJe10BaTeJIbHOCTH 3arJIaBHBIX JAaTHHCKHX OyKB 0e3 mpoesioB (B TOM 4YuCIIe
KOHIIEBBIX) U YKO)KUTE TEMIEPATYPY UX IUIABJICHUS.

2

TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATACA AGGCAATCA
ATGTGAATAAATCACTATATGTAC - 3°

OrBer:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa muasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. [lomyuennsrit B mpeasiaymmeit yactu 3aganus [I1P mpoaykT BcTpanBaeTcs B IIa3MHILy JUIsI 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, CO/iep Kalllell BCTaBKY B MPaBMWIIBHON 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 3a0anuu 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 KOMHH HHTEPECYIOLIEH HAc TMOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI TTOCIEI0BATEIHLHOCTh 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/ICICHHON TeMIlepaTypbl - TEMIIEpaTypbl OT>KUra IpaiMepoB. DTa TEMIIEpar,
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIEOUYCHH
OCYILECTBISIIOIIAsT PEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3yibTare JaHHON peaklUy MoIydaeTcs KOnus He0OXOqMMOI 1Mocie10BaTeIbHOCT]
1. J{ns Toro, 4ToOb! pa3znuuuTh nocienoBatenbHocTH JJHK, MoxHO mcnons3oBaTh
CTpOTO OIpeJiesIeHHbIe MocienoBareabHOCTH HykiaeoTHnoB B JIHK (Tak Ha3biBaem
KOTOPO#i CaiiT pecTpuKIuK HeceT nmocienoBarensHocTh 5 -GCATC | G-37, npu peak
nBa (dparmenTa, coJieprKalime Ha KOHI[aX HIOCJIEIOBATEIb.
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 KOJUYECTBO 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:

Ipsimoii npaiimep: & TTCAACATGACAACC

OGparnbiii npaiivep: @ GTCCATATAGTGATT

Temnepatypa nuaBiaeHus Opamoro mpaiimepa: & 42°C

Temneparypa niasienus ooparHoro npaiimepa: @ 40°C

2. Tlonmyuennslii B npensiaymeii yactu 3amanus [1I[P mpoaykr BcTpamBaercs B
MOCJIEIOBATENBHOCTU (CalThl PECTPHUKIMU), 10 KOTOPHIM JIBE 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

MecCTO BCTaBkMn

Notl
i
3000 n.H. 3000 n.H.
Not!
&
@ npomotop

OTBeT 3amUIINTE B OTBCACHHOC I10J1€¢ B BHU/AC ITIOC/JICAOBATECIBHOCTH YHCEJ
OJAUHOYHBIMHU npoﬁenaMn.
Orser: & [Huuyero ne xano|

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

MeToa OLEeHKH [IpaBuabHBIE OTBETHI 1JIsA: K
Tounoe coomeemcmeue 42

MeToja OLIeHKH [IpaBu/IbHBIE OTBETHI IS M
Tounoe coomsemcmaue 622 938 1500

1
u3 5 0aj10B

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum o0pa3oM M0KHO pa3ieiuTh NMOJy4YeHHbIe B IpeabiayieM 3aganun pparmentsl JHK?
KpaTko onummuTe 0CHOBHOM NPHUHIUI JAHHOH METOAMKH.

Haunsiii  [lomydyeHHsie B peapaymeM 3aaanun ¢pparmentsl JJHK MoxxHO pa3ienuts crmocooom -

OTBCT: ymexrpodopesom. MeTog pasaeneHva Monekyn (kak 6enkoB, Tak U PasfNUHbIX HYKAEUHOBbIX

KWCOT) - MeToA anekTpodopesa, OCyLecTBASEMbIN B arapo3HoM rene. NpumeHutensHo K JAHK
ero cyTb 3akaroyaetca B ToM, 4to JHK 3a cuer octatkoB dochOpHOM KMCAOThI 3apsxeHa
oTpuuatensHo. OgnH 13 31eKTPOAO0B - KaToA - 3apsXeH OTpuLaTeNbHO, @ BTOPOW - aHO4, -
noaoxutenbHo. AHK nomelaerca B 3aCTbIBLUMIA arapo3Hbin refb (KOHKPETHO B CrlelyanbHble

NyHKW) BO3e katoga. Janee Bkatoyaetcsa (MOABOAMUTCA) INEKTPUUYECKUIN TOK, N B INEKTPUYECKOM



none AHK HaunHaeT cBoe ABuKeHMe Kk aHogy. COBCTBEHHO, YeM MeHbLUe pa3Mep camux
mosekyn [HK, To TeM MeHblle NPenaTCcTBUA B BUAE MOJEKYN refif OHW BCTPEYaroT Ha CBOEM
nyTW, TeM 60/bLUYIO ANCTAHLMIO OHW NPOXOAAT 3a onpejeneHHoe Bpema. Taknm obpazom, K
KOHLly 3nekTpodopesa caMble MesKMe, KOPOTKMe (@ MOTOMY M caMble MOBWIbHbIE) MOAEKY bl
AHK oka3biBatoTcs 6anKe BCero K aHogy, a Hanbonee annHHble Monekynbl AHK, a notomy
[OCTaTOYHO MHEPTHbIE, 0Ka3blBarOTCA BAMXKE BCEro K KaTOAy.

Bepupnii  [OtcyTcTByeT]|
OTBET

> u3 5 0aj10B

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

Buumamenvno npouumatime npedioxcennvle Qpacmenmsl meKcma u paccCmMompume pucyHKil, 3amem nepexooume K
6bINOJIHEHUIO 3A0AHUI.
®parmenr 1.
BoNBIIMHCTBO Ha3eMHBIX PACTEHUI BCTYNAIOT B CHMOMOTHYECKUE OTHOIICHHS ¢ IpubamMu, 00pa3ysi MUKOPH3Y. DTH IpHOBI
UTPAIOT KITIOYEBYIO POJIb B PErYJISLMU JOCTYITHOCTH MUTATENLHBIX BEIECTB U HHTCHCHBHOCTH YIJIEBOJJHOTO META00IU3Ma,
Y4YacTBYIOT B NTOBBIIICHUH aJalTAIlHOHHBIX BO3MOXKHOCTEH pacTeHUH. OHU OKa3bIBAIOT BIUSHHUE Ha CTPYKTYPY IOUYBHI,
6nopazHoobOpaszue GpUTONEHO30B U (HYHKIIMOHHPOBAHUE SKOCUCTEM B 11e70M. COTJIaCHO COBPEMEHHBIM IPEICTABICHUSIM
BBIJIEIISIIOT CJIETYIONINE OCHOBHBIE TUITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPO(HBII 1 3KTOIHIOTPO(HBIN, COUETAIOIINH B
ce0e 4epThl BYX HEPBBIX THUIIOB.
OKTOMHKOPH3a BO3HUKAET, KOTAA TH(BI rpnda OIuIeTaloT KOPEHb IUNIOTHOH CeThI0, 00pa3ys 4eXoJl, MM MUKOPU3HBIC
TpyOKku (prucyHok 1). ['n¢s! rprba NpOHUKAIOT CKBO3b PU30EPMY KOPHSI U paclipOCTPaHSIOTCS 110 MEKKIETHUKAM, HE
NPOHUKAas B KJIeTKH. J{J1st KopHel, 00pa3yronix TaKylo MUKOPHU3Y, XapaKTepPHO OTCYTCTBUE KOPHEBBIX BOJIOCKOB U
penyKLHsl KOPHEBOT'O YEXJIMKA BIUIOTh JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DJKTOMHUKOPH3Y 00pa3yroT IpeBECHbIC PaCTECHHS,
cocTapisronye npuMepHo 10% cCOBpeMEHHBIX CEMEHHBIX pacTeHuil. [ puOHON mapTHEP OTHOCUTCS K Oa3uIUaIbHBIM,
CyMYaThIM WJIM 3UTOTHYECKUM rpudam. B HacTosee Bpemst onucano okosio 8000 BUIOB SKTOMUKOPH3HBIX TPUOOB, HO
oOuee ux uncio MoxeT gocturath 20-50 Teicsd. HekoTopbie U3 3THX IpHOOB, TaKUe KaK MOJ0CHHOBUK MJIM MACIICHOK,
(OpMHUPYIOT CUMOMO3 TOJIBKO C OJIHUM POJIOM AepeBbeB. Jlpyrue, kak, HalpuMep, MyXOMOpP, MUKOPU3YIOT OOJIBLIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHHUH OJJHO IEPEBO MOXKET UMETh 110 15 u Gonee rpuOHBIX NapTHEPOB. B skTOMUKOpH3HOM
cuMOmo3e 00a mapTHEPA MONTyJaroT B3aMMHYIO BBITOly: pacTeHHe 00ecredMBaeT MUKOOMOHTA OPraHMIECKUMHU
iCOCI[I/IHeHI/IﬂMI/I, a rpu0d, B CBOIO ovepeb, CHaOkaeT pUTOoOMOHTa MPENMYIIIECTBEHHO COEIMHEHUSIMU a30Ta, B TOM YHCIIe
MOYEBHHOH — CBOMM TJIaBHBIM IIPOYKTOM 00MEHa, a Takxke (pochopoM, KalueM, KaablueM U MUKpoaieMeHTamMu. Kpome
TOTO, Pa3BETBIEHHBIM MUILIENNII Tprba MOCTABISIET PACTCHHIO BOAY, (YHKIIMOHAIBHO 3aMEHSS1 KOPHEBBIE BOJIOCKH.
OHpoMuKopu3a (pUCYHOK 1) XapakTepusyeTcst TeM, 4TO TH()bl MUKOOMOHTA IIPOHUKAIOT B KJIETKH KOpHI KOpHS. Ha
MTOBEPXHOCTH KOPHSI OHA BRIpa)keHa c1a00, M1 OCHOBHAS YacTh MHUILIENHA I'pruba HAXOUTCA BHYTPU KOpHS. B KieTkax KopHs
MOTyT 00pa30BbIBaTHCS CKOILIEHHS T rpuda B Bue KIyOOUYKOB M B BHJIE ITy3bIPHKOB (Be3UKYJ). ['M(bI MOTYT
Pa3BETBIIATHCS BHYTPH KJIETKH — 3TH 00pa30BaHUs Ha3bIBaroTCs apOyckynamu. K sHIOMUKOpH3e OTHOCSATCS
apOyCKyJIApHBIN (BE3UKYISIPHO-apOyCKYISIPHBIN), S)pPUKOUIHBIA U OPXUIHBIN THI. [[Ba MOCIEIHUX XapaKTePHBI TOJBKO JJIs
npencTaBuTeneil cemeiictBa BepeckoBrie 1 OpXuaHble, COOTBETCTBEeHHO. Hanbomee pacipocTpaHEHHONW Pa3HOBUIHOCTHIO
9HJIOMHUKOPHU3BI SBIIsIETCS apOycKyIsipHast Mukopusa (AM). AM ¢opmupyercst 60JIbIIMHCTBOM BBICIIHMX pactenuit (75-
90%) c rpubamu otnena Glomeromycota (~150 Bunos). He o0pasyror Mukopusy npenacraBurenn KpecronBeTHsix,
MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak U B cirydae ¢ 9KTOMHKOPH30H, MUKOPU30BaHHOE pacTeHUE CHa0XaeT Ipud
OPraHHKOM, a PHJOMHKOPU3HBIE TPHUOBI 00ECIIEYMBAIOT CBOETO XO3sIMHA B TIEPBYIO ouepeab GochopoM, a TaKKe KalanueMm,
MEZBIO U KaJIbIUEM.
DKTOSHJIOMHUKOPH3a BO MHOTOM CXOZHA C 3KTOMUKOPH30ii: 00paszyercst MaHTHsI U3 TUd rpuda, 0THAKO MUKOOHOHT
MIPOHHUKAET BHYTPb KIETOK 3IHUAEPMHCA H KOPBI KOPHA. DTOT TUII MEUKOPH3HI 00pa3yeTcsi HEKOTOPBIMH PACTCHUAMU
cemeiictBa BepeckoBbie. ApOyTOUIHBIN THI SKTO3HAOMUKOPHU3BI XapaKTEePeH IS 3eMIISTHUYIHOTO JIePeBa, TOJIOKHIHKH,
TPYIIAHKH U JP., @ MOHOTPOTIOMIHBIN - I OAbETbHUKA. MHOTHE U3 3THX PACTEHUH SBISIOTCS MUKOTPO(HBIMH (T.H.
«carpoduTe).
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PucyHok 1. 3KTo- (cnesa) n aHgommnKkopusa (cnpasa). MosACHEHUA B TEKCTE

®parmenr 2.

BoboBeie pacTeHns CIIOCOOHEI K POPMUPOBAHUIO HECKOJIBKAX MYTYalTUCTUICCKUX SHAOCUMON030B (pUCYHOK 2). OnuH n3
HUX IpeACTaBIsIeT co00i cnMOnoTHYecKoe B3aumoeicTeue ¢ AM-rpubamu. Hammune AM yiydimaeT MUHEpaIbHOE
MMUTaHUE PACTEHUS, MPexKe Bcero GocdaTrHoe, OBIIIAECT YCTOMIMBOCT PACTEHHUH K (PUTOMATOTCHAM W aOHOTHICCKIM
ctpeccam. AM cuMOmn03 compoBokaaeTcss POPMHPOBaHUEM OCOOBIX CTPYKTYP, Ha3bIBAEMBIX apOycKynamu. B HUX
MIPOUCXOIUT B3aNMHBIN OOMEH IPOIyKTaMHu (poTocHHTe3a U pochaTamu. BaxkHBIMU 3KOIOTHIECKUMU (PYHKIUSME TPUOOB
AM siBistoTCS 0OCCIICUeHUE B3aMMO/ICHCTBHS PACTCHUN Pa3IMUHBIX BUOB B (PUTOIICHO3aX MTOCPEICTBOM CIUHOM CeTH TUd
U ydactue B (JOPMUPOBAHUH CTPYKTYPBI OYBBI.

OcobeHHOCTRI0 6000BO-pH300HanbHOr0 cumouo3a (BPC) sBisieTcst BrICOKast CCU(DUIHOCTD, TPOSIBIISIOIIASACS B TOM, YTO
oIpe/ieTICHHbIE BB/ IITaMMBbI KIIyOSHBKOBBIX OaKTepuii 00pa3yroT COBMECTHMBIE MaphI JIHIIb C ONPEICICHHBIMH
rpynnamu 6060BbIX. [Ipr 3TOM Ha KOPHSAX pacTeHUH Pa3BUBAIOTCS CIEIHATH3UPOBAHHbBIE CTPYKTYPBI — KIyOEHBKH,
KOTOpBIE SIBJSIFOTCS] BUJIOM3MEHEHUSIMH OOKOBBIX KOopHel. OHM (opMUPYIOTCS B pe3yJsibTaTe (OPMUPOBaHHS 0CO00H
KITyOCHBKOBO# MepHcTeMbl. bakTepun OoCesTtoTesl BHYTPH KIETOK KiTyOeHbKa U TpaHCPOPMHUPYIOTCS B OakTepousl. B
KITyOSHBKaX CO3Jaf0TCS ONITUMAIIBHBIC YCIOBHS TS (PUKCAIIMH aTMOC(EpPHOTo a30Ta OAaKTEPOHTHBIM (PepMEHTOM
HUTPOTEHA30H. DTOT (hepMEeHT paboTaeT B OTCYTCTBUH KHCIIOPOa, U pACTEHUE CO3TaET MUKPOadpOOHYIO Cpely BHYTPH
KITyOeHBKa, OKpYyKasi ero CyOepHHI3UPOBAHHON YHIOJICPMON U aKKyMYIUPYS JETTeMOTIO0HH B KileTkaX. IMeHHO Hanndne
nerreMorioomnHa mpuaaéT 3¢h(HeKTUBHBIM KITyOeHbKaM HHTEHCUBHBINA pO30BHIi BeT. birarogaps oopazoBannto bPC
0000BbBIE paCTeHUsI MOT'YT PACTH Ha CyOCTpaTax, He COAEpIKAIMX CBsA3aHHOTrO a3oTa. OcylecTBiIeHHe mpoliecca HUKCALUH
a30Ta ompeenaeT 3HauYuTeIbHYyI0 posib BPC B kpyroBopore a3orta B IpUPO/ie U MOBBIICHUHN TUIOIOPOIHS MTOYB.
WHTEeHCHBHOCTD ()OPMUPOBAHUS CUMOMO30B 3aBUCUT OT 00ECIICUSHNUS SJIEMEHTAMHU TIOYBEHHOTO TIMTAHUS 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 wemvipex npeonodcenvlx. 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 pacrenus cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYI0 MUKOPHU3Y
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 MpaBHIIBHBIE YTBEPIKICHHS.

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

Pactenus cemeiictBa boOOBBIE 00pa3yIOT SHIOMUKOPU3Y

I'a3000pa3HebIif a30T MpeBpaacTCs B KIYOCHbKE B aMHUHOKHUCIIOTHI

3a co3manue MUKPOa’pOOHOi Cpeibl B KIIyOCHBKE OTBEYAET TOIBKO JISTTEMOTIOOUH
Ortser: [Y]
3. OcHOBBIBasich Ha MH(GOPMAIUH U3 TEKCTOBLIX (parvMeHToOB U PUCYHKOB, BbIOEpHTE BCe NPAaBUIbHbIE
yYTBep:KIeHUsl.

Ecnu BepamuBaTh 6000BbIE pacTeHHs Ha JOCTATOYHOM obecriedeHnu a30ToM 1 pochopom, 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

TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PaCTCHHUE

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

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

Bce «canpoduTHbIe» pacTeHHS SBISIOTCS 00JUTaTHEIMI MHKOPHU3000pa30BaTEIsIMU

Pactenns HE cniocoOHBI ycBauBaTh OpraHUYeCcKrit a30T

Pa3paboTtka npenapaToB Ha OCHOBE MUKOPHU3HBIX TPUOOB MO3BOJIUT YBEIIUIUTh YPOKAHHOCTH
KYJbTYPHBIX PaCTCHUH
Ortser: [n]

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



BJIMSIHME HA CTPYKTYpY IOYBBI, OMOpa3HooOpa3ye GUTOLECHO30B U (PYHKIIMOHHUPOBAHHUE SKOCHUCTEM B ]
CJIe/lyIOLIE OCHOBHBIE THITI MUKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETAIO
OKTOMHKOpPH3a BO3HHKAET, KOTAa TU(BI rprnbda OIuIeTaloT KOPEHb IUIOTHOM CEThI0, 00pa3yst 4exod, 1l
PpHU30AEpMY KOPHSI M pactpOCTPaHsIOTCS 110 MEKKIETHUKAM, HE IPOHUKast B KiIeTKH. J[i1s1 kopHeH, o0
BOJIOCKOB M PEIYKLIUSI KOPHEBOTO YEXJIMKA BIUIOTh JJO OAHOT'O-ABYX 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, MyXOMOpP, MHKOPH3YIOT OOJBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpH3HOM CHMOHO3€ 00a MapTHEPA NOIYIaOT B
OpraHUYECKUMH COCTUHEHUSIMH, a TPHO, B CBOIO O4epeb, CHabkaeT (UTOOMOHTA IPEUMYIIIECTBEHHO
MIPOAYKTOM OOMeHa, a Takxke (hochopom, KaiareM, KabIleM U MAKpodneMeHTaMu. Kpome Toro, pa3s
(YHKIIMOHAIBEHO 3aMEHsIs1 KOPHEBBIE BOJIOCKH.

OHoMuKopH3a (PUCYHOK 1) XapaKkTepu3yeTcsi TeM, 4TO TU( Bl MUKOOHOHTA IPOHHUKAIOT B KJIETKH KOP
YacTh MULIENUS TPU0a HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHsS MOT'YT 00pa30BBIBATHCS CKOILICHH
MOTYT Pa3BETBISIThCS BHYTPH KJIETKH — 3TH 00pa3oBaHus Ha3bIBAIOTCs apOyckynamu. K aHIoMHUKOD!
SPUKOUIHBINA M OPXHUIHBIHA THIL. [IBa MOCIEAHNX XapaKTEePHbI TOJBKO VISl IPEJCTaBUTENEH ceMelCTBa
pactpocTpaHeHHOH Pa3sHOBUAHOCTHIO SHIOMHKOPHU3EI ABISIETCA apOyCKyIsipHas Mukopm3a (AM). AM
rpubamu otaena Glomeromycota (~150 BumoB). He o6pa3yrotr muxopu3y npeacraButenu Kpectormse:
9KTOMHUKOPH30H, MUKOPH30BAaHHOE PAaCTCHNE CHA0XKAeT TpHO OPraHUKOM, a SHIOMHUKOPHU3HBIE TPUOBT
KaJIHeM, MEJbIO U KaJIbIIUEM.

OKTO’HIOMHKOPH3a BO MHOTOM CXOJIHa C SKTOMHUKOPH30i: 00pa3yeTcs MaHTHA U3 rud rpuda, oJHAKC
OTOT THII MEKOpPU3BI 00pa3yeTcss HEKOTOPBIMH PACcTEHUsIMU ceMelicTBa BepeckoBbie. ApOyTONIHBIH 1
TOJIOKHAHKHU, TPYHIaHKU U JIp., a MOHOTpOHOHILHI:-IfI - JJId IIOABCIIbHUKA. MHorue u3 3TUxX paCTeHI/Iﬁ Al

IKTOMMKOPH3a 3HOOMWKOPM3a
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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 TUTAaHUE PACTEHHS, IPEKIe
¢uTonaroreHam u abnorndaeckuM crpeccaM. AM cuMOmO03 COITPOBOXKAAETCS (POPMUPOBAHIEM OCOOBI
oOMeH npoaykTramu (GoTocuHTe3a U pocdaramu. BaXHBIMU 3KOJIOTHYECKUMH (QYHKIUSIMHU IpUOOB Al
BUJIOB B (PMTOLIEHO3aX TIOCPENICTBOM €AMHOI ceTH TUd u ydacTue B POPMUPOBAHUH CTPYKTYPHI ITOYBI
OcobenHocThIO 0000BO-pU30OHansHOTO cuMbuosa (BPC) sBisiercst Beicokas crieiu MIHOCTB, MPOSIB:
OakTepuii 00pa3yloT COBMECTHMBIE Maphl JIUIIB C OIIPEAEICHHBIMHU IpynnamMu 6000BbIX. [Tpn aTOoM Ha
KIIyO€HBKH, KOTOPBIE SIBIISIOTCS] BUIOM3MEHEHUSIMU OOKOBBIX KOpHEH. OHM ()OPMUPYIOTCS B PE3YJIbTS
TIOCEIISIOTCSl BHYTPH KJIETOK KiIyOeHbKa U TpaHchopMHUpYIOTCs B OakTeponsl. B KiryOeHbKax co3/aro
6aKTepOUAHBIM (PePMEHTOM HUTPOTEHA30M. DTOT PepMeHT paboTaeT B OTCYTCTBHH KHUCIOPO/a, M Pac
€ro CyOepHHU3UPOBAHHON YHIOAEPMON U aKKYMYJIUPYS JETTEMOTIIOONH B KJIeTKax. IMEHHO HaJTU4H
po30oBbIi 11BeT. biarogaps o6pazoBarnio BPC 6060BbIe pacTeHHS MOTYT pacTH Ha cyOcTpaTax, HE CO;
a30Ta OIpeessieT 3HAYUTENbHYI0 poiib BPC B KpyroBopoTe a30Ta B MPpHUPOAE U MOBBIIICHUH TUIOI0PO
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PucyHok 2. A. MoToK BewecTBa B 6060B0-pn3obuanbHom cumburose. b. KopHeBble cumt

Buibepume BCE npasunvhbie omeemul u3 uemuipex npeonosicernuvix. Omeemol Ha KaxcOblil 60npoc 3a

nopsoke 0e3 npobenos u 3HAK08 NPEeNnUHAHUL.

1. ITpounTtaiite pparment 1 u paccmorpure pucyHok 1. BoiGepurte Bce mpaBHIIBHBIE YTBEPIKIEE
Bce pactenus cemeiicTBa BepeckoBble 00pa3yrOT IpUKOMIHYIO MHKOPH3Y
BenokoyaHHas KamycTa — MUKOPH3HOE pacTeHHE
B oTnuune ot SHIOMHKOPH3BL, SKTOMHKOPH32a 00ecieYrBaeT pacTeHHE IPESHMYIIEC
[Ipu npopactaHuy BHYTpb KOPHS, TH(a SHIOMUKOPH3HOTO Iprda 00pasyeT armpec

Otser: @ ¢
2. Ilpouuraiite hparMeHT 2, paccMOTpUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Bobosrie pactenus HE moryt oqHOBpeMeHHO 00pa3oBaTh U MUKOPHU3Y, H KITyOCHBK
Pactenus cemeiictBa boOoBEIE 00pa3yIOT SHAOMUKOPH3Y
I"a3000pa3HsIii a30T MpeBpaIaeTcs B KIIyOeHbKE B aMUHOKHCIIOTHI
3a cozgaHue MUKpPOa’pOOHOH Cpe/ibl B KITyOCHbKE OTBEYAET TOJBKO JIETTEMOTTIOOHE
Ortser: " bc
3. OcHoBbIBasich Ha HH(OPMAIINYU U3 TEKCTOBBIX (DparMeHTOB U PHCYHKOB, BbIOEpHTE Bce MPAE
Ecnu BeipammBaTh 6000BbBIE PACTEHUsI HA JOCTaTOYHOM 00ECIEYSHUH a30TOM H (O
OKTOMHKOpPHU3a XapaKTepHa JUIsl BCEX PACTCHUM
Hurporenasa npespalaer MOJEKYJISPHBINA a30T B aMMOHUN
Boboseie pactenuss HE moryt ¢popMupoBath 3KTOTPOQHYIO MHUKOPHU3Y
Orser: @ acd
4. OcHOBBIBasICh HA HHPOPMAIMHU U3 TEKCTOBBIX (parMeHTOB U PHCYHKOB, OTBETHTE HA BOIPO
(pyHKUMOHHPOBAHUM B3aMMOBBITOHBIX CUMOHO030B PacTeHHUil, K1y0eHbKOBbIX OakTepuii 1 AM
TpaHcropTa yrieBo10B U3 JHcTa B KOPEHb
TpaHcriopTa BoAbI N3 KOPHS B JIUCT
TpaHcriopTa MUHEpaJIbHBIX AJIEMEHTOB OT MUKOCUMOHOHTA B PACTCHUE
TpaHcriopTa aMUHOKHCIIOT U3 KIIyOSHBKOB B JINCT
Orser: @ acd
5. OcHoBbIBasich Ha HH(OPMAIINHU U3 TEKCTOBBIX (hparMeHToB, PUCYHKOB M Bammnx 3HaHusX, B
J1st BceX 3KTOMUKOPH3HBIX IPUOOB XapaKTepeH MIMPOKHH CIIEKTP pacTeHUH -X03s1€!
Bce «canpoduTHbIE» pacTeHUs SBISIOTCS 00IUTaTHEIMA MUKOPH3000pa30BaTeIIsIMI
Pacrenns HE cniocoOHBI ycBauBaTh OpraHUYeCKHi a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPH3HBIX I'PHOOB MO3BOJIUT YBEIUYUTH YPO:
Orser: @ d

anIBlIIl}.H}.Ie OTBETHI AJIfA: X

cd

n])‘dlilldll)llblc OTBETHI NJIsl: Y

bc

anIBllIleble OTBETHI IJIfA: Z

ac

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

VY cymyatbix rprOoB (aCKOMHUIIETOB) BCE CIIOPHI, 00pa3yroNIrecs B pe3ysibTaTe Meiio3a u3 OJJHOU U TOU
e TUTIIIOWTHON KIIETKHU, OCTAIOTCs B 0011ei 000104ke — cymke. [Ipu 3ToM cTpoeHHe CyMOK Y pa3HbIX
acKOMMIIETOB pa3Hoe. Y Neurospora crassa Bce Criopbl B CyMKE PacIioyIOKEHbI B OJIHY JIUHUIO, B
CTPOrOM COOTBETCTBUH C MOPSIIKOM pacxoskaeHust xpomatun (I-e u ll-e nenenue meitosa
OpPUEHTUPOBAHBI y 3TOro rpuda onnHakoBo). Kpome toro, kaxkaas cropa 1€IUTCsl OAUH pa3 MUTO30M B
TOi1 ke opueHTamu. Kak OynyT BBITIAIETh CYMKH, €CITH UCXOIHBIA TUILUION ObLIT T€TePO3UTOTON
a.a,? [Ipennonoxum, 4To ajienb d; MPUBOIUT K KPACHOH OKpaCKe CIIOPHI, a aliieslb &, — K OTCYTCTBUIO
OKpacKH (cropa oka3biBacTcs 0eoit). 3amonauTe Tadbuuily. B oTBeTaX MCHONB3YHTE CIIeAYIONTNe
o0o3HaueHus: kpacHas cropa — R, 6enas copa — W. @eHOTUIIBI pa3HbIX CIOP HE pa3felsiiTe
npobeaaMu WK 3HakaMu npenuHanus (mpumep: RW). B nocneaHeM 3ajanuy 3aluilnTe BAPHAHTHI
PacmooKeHUs KJIETOK B CYMKe, He pa3/eliss UxX npodenamu, a cCaMu CYMKH OTAETUTE JIpYT OT Apyra
OJIMHOYHBIM IPOOEITIOM.

KonnyecTBo KJIETOK B CyMKe [K]
[TnouaHOCTD KaX10# U3 HUX [1]
(n mm 2n)
Cpenu HEX: KOJIMYECTBO KJIETOK, HECYIIUX [m]
ajuielns a,
KOJINYECTBO KIIETOK, HECYIIIUX [n]
1 ajuiels a,
BeInuimTe pacnoiiokeHne KIETOK B CYMKe, €CIi KpaiiHsis JieBasi KJICTKa KpacHast [f]
W3BECTHO, YTO: KpaiHsist JieBast KieTka Oecusernast | [0]
BeimumimTe Bce BO3MOXHBIC BapHaHThl CyMOK, €CIIM B OJHOW W3 Xpomarua B ucxomHoit | [N]
JIMTUTOUIHOM KIICTKE MPOM30IILIa MyTanus d; — a,

Briopannplii oTBeT: VY cymuaThIX rpr0OB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yIolIecs B pe3ybTaTe Mekt
oOuieit o6oouke — cymke. [Ipu 7TOM cTpoeHHe CyMOK Y pa3HbIX aCKOMMIIETOB Pa3]
PAacIioyIOKEHb! B OJJHY JINHUIO, B CTPOI'OM COOTBETCTBUU C MOPSAIKOM PACXOXKICHUS
3TOTO rprda oANHAKOBO). Kpome Toro, KaXkaas cropa IeIuTCs OJUH Pa3 MUTO30M 1
MCXOJHBINA AUIIon Ol rerepo3uroroi &.a,? [Ipennonoxum, 4to amiens d; IpuB
OTCYTCTBHIO OKpackH (Criopa oka3biBaercs 0enoit). 3anonnure Tadiuiy. B orBerax
R, Genas criopa — W. ®deHOTHIIBI pa3HBIX CIIOP HE pa3zieisiiTe npolderaMu Uil 3Hak
3aIUIIATE BAPUAHTHI PACIIONIOKEHUS KJIETOK B CyMKe, He pa3zesisis UX npodesamH,
poGesiom.

KonnuecTBo KI€TOK B CyMKe
IImoMaHOCTE KaXKJIOM U3 HUX
(n unum 2n)

Cpenu HUX: KOJIHMYECTBO KJIETOK, HEC
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amiens a,

Brimmuiute PACIIOIOKCHHUC KIICTOK B CYMKE, €CJIN

KpalHsis JIeBas KJIETKa K

HU3BECTHO, YTO:

KpaiiHss JieBas KjieTka 0

BrinuinuTe Bce BO3MOXXHBIE BapUaHThl CYMOK, €CJIH B
JTUTITIONTHON KJIETKE IMPOM30IIIa MyTarus a; — a,

OJHOM W3 XpOMaTuj B

IIpaBuabHbIe 0TBETHI 11 K

8

IIpaBuibHbIE 0OTBETHI 1015 |

1n
n

Hpamuu,m,lc OTBETHI JJIdA: M

4

np‘dBll.\thhlt‘ OTBETHI AJIsA: I

4

IIpaBuibHbIe 0TBETHI AJs: f
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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 MpoGremMor COBPEMEHHOW HaykKW.
OnnwnTe WM3MEHEHNs, KOTOpble [AOJMPKHbI MPOU3ONTU B OakTepuanbHOW kneTke, 4TobObl OHa
nprnobpena yCToOMYNBOCTb K aHTMOMOTUKY. [NpeanoxuTe Knaccuukaumio Takux UISMEHEHWIA.

Haunbiii  Vcnonp3oBaHNe aHTHOMOTHKOB MPUBOANT K BOSHUKHOBEHHIO B MOITYJISAIINH OaKTEPHH YCIOBHUN IS
OTBET: (hopMHUPOBAHMUS €CTECTBEHHOTO 0TOOpa HA YCTOHYMBOCTE K JaHHOMY BUAY aHTHOMOTHKOB. V3Ha9abHO, Kak

MIPaBUJIO, BCS TOMYJISILMS YYBCTBUTENbHA K HOBOMY aHTUOMOTHUKY (TaK Kak OH MOXKET HapylIaTh pa3InYHbIE
MIPOLIECCHI KHU3HEIEACATESIBHOCTH: CUHTE3 Oelka, OJIOKUPYs POCT OaKTepHid, CHHTE3 KIETOYHOW CTEHKH (Kak
NIEHUIWJUTIH, HAIPUMEp) B TAKUM 00pa3oM MPUBOJIMT K JIM3UCY CaMoi OaKTepHaIbHOW KIETKH), HO B
MOMYJIALUHE MOXKET CAMOIIPOU3BOJIbHO WIIU JKE B Pe3yJIbTaTe MyTareHHOTO IEHCTBUS aHTUOMOTHKA
MOSIBUTHCS] HEUYBCTBUTEIBHOCTh OaKTepHH K JaHHOMY aHTHOHMOTHKY, a TOYHEe K ero aekcTuro. Hanpumep,
ee (pepMeHT, Ha KOTOPBI AHTUOMOTHK JEHCTBYET, MOKET IMETh HHOW aKTUBHBIN IIEHTP, HE TTO3BOJISFOIIUI
AHTHOMOTHKY ee OJIOKUpoBaTh. Vmn e, HampuMmep, y 0aKTepHr MOKET HOSBUTHCA (DePMEHT, pa3pyIIaroIInit
TEM WJIN WHBIM JeHCTBHEM JaHHBIA aHTHOMOTHK. Takas MyTaIus OKaXKeTcsl II0JIC3HOH U 3aKPeruTCs B
HACIICICTBEHHOM MaTepHaie OaKTepHH eCTECTBEHHBIM 0TOOpOM. TakuMm 00pa3zoMm, 3Ta OaKTepHs mepeaacTt
MTOTOMKAM ITOJIE3HBIN T'eH YCTOHYNBOCTH K TaHHOMY aHTHOMOTHKY, TIOSBUBIIHICS B pE3yIbTaTe MYyTAIlUU Y

m MaTEpUHCKOTO OpraHu3Ma, OCTaBHB OOJIBIIOE KOJI-BO IOTOMKOB, YCTOWYHUBEIX K JAHHOMY aHTHOHOTHKY
(BepTUKaJIbHBIH NIepeHOC TeHOB). Takike yCTOHUUMBOCTD OyIET OYeHb OBICTPO PACIIPOCTPAHATHCS 32 CUET
TOPU30HTAJIBHOTO NIEPEHOCA TeHOB, @ UMEHHO TPeMsI IyTAMU: TpaHchopMalue (MoroneHue 6akTepusiMu
gyxepoaHoit JJHK u3 BHemne cpensl), Tpancaykiueit (nepenada JJHK depes Bupycsl), a Taxoke
KOHBIOTalmen (mepeaaya IiasMHUabl ¢ IEJIeBbIM T€HOM OT OaKTEepUU-TOHOPA K OaKTePUH-PEIUITHETY
CIIeIMaNbHBIM KOHTaKTOM). Kpome Toro, ecth 1 MeHee u3BecTHbIe criocoObl, Hampumep, GTAs. Kpome Toro,
YCTOMYMBOCTh K aHTHOMOTHKY MOKET MPUITH M3BHE, OT OaKTepHUi APYroro BUAA, TAKXKE 3a CYET
TOPHU30HTAIHHOTO IIEPEHOCA TCHOB.
WTak, MOXHO BBIJICIIUTH MUHUMYM 2 KaTeTOPUH:
1) Bo3HUKHOBEHHE MOJIE3HOH MyTallly B MMOMYJIANNU de novo U ee pacpoCTpaHEeHHEe TOPU30HTATHHBIM
MIEPEHOCOM T'CHOB.
2) [Ipuxox reHa yCTOWYMBOCTH U3BHE

Bepuprii  [OtcyTcTBYyeT]
OTBET
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BOIIPOC 15: JOCCE

IIpencrasieHHble H300pakeHUs] WITIOCTPUPYIOT HCIIOJIB30BAHME Pa3IHNYHBIX METOA0B H
TEeXHOJIOTHIl MPH MCCJIeI0BAHUM 3HAMEHUTOI0 TPUXOIIAKCA — MPeACTABUTEIS

A muorokaerounnbix kuBoTHBIX u3 THHA Il1acTHHYATHIE (Placozoa). Beimosnure 3aganus,
3anMcaB OTBEThI B CIIENMAJIBHO OTBEAEHHOE T0JIe.
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1. YcTraHoBUTE COOTBETCTBHE MEKIY N300PasKeHUSIMU, TPUOOPAMH U YJIeMEHTAMHU METOIHK,
KOTOPbI€ HCTIOJIb30BAIUCH NP MOJYYeHUH JTAHHOTO H300paskeHus. 3aNMIIUTEe KAXKI0€e
NMoJIy4eHHOe COOTBETCTBHE B I0JIe sl 0TBeTa B Buje X - Y - Z, riae X - OyKBeHHOe
0003HauYeHHe U300pakeHus, Y - HoMep npudopa (apadekas undpa), Z - HoMep MeTOAUKHU
(pumckas nugpa). BHUMAHMUE! Onns u3 npudopoB ¥ 0iHA M3 METOAMK — JIMIIHHE!

[Tpubopsi:

DeMEHTHI METOIUK:

1. Kamepa s snextpodopesa

|. UsroToBNneHNE CTEKITHHOTO HOXKA /ISl TIOJTy4YeHUS
YIABTPATOHKUX CPE30B

2. 3epkanbHas hoTOKaMepa ¢
00BEKTHBOM JIJIs1 MAKPOCHEMKHU

Il. Oxpacka 00bEKTa aHUJIMHOBBIMU KPACUTENISIMU 1O
merony I'pama

3. CBeTOBOI MHKPOCKOIT

[11. [IpuroroBneHue arapo3HOro resis

4. D7EeKTPOHHBIH MUKPOCKOII

IV. Ucnonb30Banue aHTUTEN, CIEIUPHUECKH
CBSI3BIBAEMBIX C CEKPETUPYEMBIM MAaTEPHAIIOM, H

(bayopecupyroieit METK!

V. HaOroeHune 3a JJOKOMOIIMENR )KUBOTO 00OBEKTA C
HCIOJIb30BaHUEM (ha30BO-KOHTPACTHOTO YCTPOMCTBA

VI. CkaHupoBaHue MOBEPXHOCTH O0BEKTA MyYKOM
JNIEKTPOHOB

2.1. KakoBa (pyHKUUS KJIETKH, 0TMedeHHO# nudpoii 1 na pucynke b? O0bsicHuTe CBOii OTBeT.




2.2. OnpenennTe, CKOJbKO NMap HYKJEOTHIAOB COJEPKUT MoJieKyJda MuToxoHapuaabHoi JJHK
y Placozoa (¢ To4HOCTBIO 10 THICAYH I.H.).

3. OnHO U3 N300pakeHN WLTHCTPUPYET UCNOJIb30BAHUE PACTIPOCTPAHEHHOT0 METO/Aa
pa3jeseHus cMecu MoJieKyJl. ONUMIIUTe NPUHUMIIBI, JIe:KAllle B OCHOBE JaHHOT0 MeTO/a,
YKaKHTe CBOCTBA MOJIEKYJI, O3BOJISIIONINE X pa3ieuThb. B kakoii cpeae(cyocTanuum)
ocyliecTBJsieTcsi mpouecc?

Hanneni 1.

OTBET: A-3-V

B-4-I
B-4-VI
r-3-1v
a-1-11

[Tpubop Ne2 - numHmi

DneMeHT MeToAuK No2 - TUIITHUN

2.1 Knerka b cexperupyet ¢pepMeHTHI, HOTOMY YTO BCs 3alI0JIHEHA FPaHyJIaMHi MaTepuaia, KOTOPBIH Ha
TPAHCMHUCCHOHHO AEKTPOHHON MHKPOCKOIINH UMeeT OCCIIBETHBIHN BH (JIUITUABI OBLIH OBl 2JIEKTPOHHO-
IUTOTHBIE, TOTOMY YTO OHU OBI OKpacuiuch okcuaoM ocmus (VIII)). BeposTHo, 3T0 Kakue-To
MTUIIEBAPUTENBHBIE (PePMEHTEHI, TO3BOJIIONINE TPUXOIUIAKCY OCYIIECTBIIATH IPOIECCH UIICBAPEHHS.

2.2 23000, motomy urto kb B mepeBoze o3Hagaer kilo base pairs.

3. Meron pazaeneHus MOJICKYT (Kak OCITKOB, TaK M Pa3IMYHBIX HYKJICHHOBBIX KHCIIOT) - METOJ
anekTpodopesa, OCYIIECTRIIEMbIN B arapo3HoM rene. I1o uzobpaxenue /1. [Ipumenutensro k JJHK, kak B
JIAaHHOM clly4ae, ero CyTb 3aKitodyaercs B ToM, uto JJHK 3a cuer octaTtkoB ¢ochopHO KUCIOTHI 3apshKkeHa
oTpuniatenbHo. OIMH U3 3JIEKTPOIOB (Ha PUCYHKE OH CHM3Y - KaTO[) 3apshKeH OTPHUIATeNIbHO, a BTOPO (Ha
PHUCYHKE OH PacIoJIOKEeH CBEPXY - aHOI, 3apsKeHHBIN monoxuTensHo). JIHK noMernaercs B 3aCTHIBIIMIA
arapo3HbIi Tefib (KOHKPETHO B ClielUalbHbIE JIYHKN) Bo3Jie KaTtoaa. Jlanee Bkirouaercs (TIOBOAUTCS)
ANIEKTPUUECKHH TOK, U B anekTpuueckoM nojie JJHK HaunHaer cBoe amxenue k anony. CoOCTBEHHO, YeM
MeHbIIe pazMep camux Mosekyn JJHK, To Tem MeHbIIIe npensITCTBHI B BHIIC MOJICKYII TeJIsl OHH BCTPEYAIOT
Ha CBOEM ITyTH, TeM OOJIBIIYIO IUCTAHIIUIO OHHU MIPOXOMIAT 32 OIpeesicHHoe BpeMs. Takum 00pa3oM, K KOHITY
anekTpodopesa caMble MENIKHE, KOPOTKHUE (a IIOTOMY M caMble MOOMIThHBIE) MoJieKyisl JJHK okaspiBaroTcs
OIDKe BCEero K aHOAY, a Hanboiee mmHHBIE Monekyisl JIHK, a moToMmy nocTatouHo HHEpTHEIE,
OKa3bIBAIOTCS OJIDKE BCETO K KaTOMY.

Bepuenii  [OtcyrcTBYyeT]
OTBET

9
u3 10 6an0B

BOIPOC 16: 3ATIPOC ®AMJA

YBaxaeMblIil y9acTHHK!

J11st cBOETO CIIOKOMCTBHS Bbl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Cxonmpyiite oTBeTHI B (aitn word;

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

3. Ins coxpanenust Haxxmute "@ain" - Coxpanuts kKak - Kommsiotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
m CBOUM JIOTWHOM, Harpumep: "0l1234567" - Briopars popmar PDF.

HU B KOEM CJIYYAE HE YKA3BIBATH B HABBAHUU JIOKYMEHTA WJINU B CAMOM JJOKYMEHTE ®HO!

OTBET ITPUHUMAETCS TOJIbBKO B ®OPMATE PDF.

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



Jannsrii orBet: [Huuero He nano]



