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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
BouHbI BUKHHTOB BO BpeMeHa Ha0eroB Ha bpuranuro Moriu OpaTh ¢ co00ii 3amacel

JlanHbIie OTBETHI: ' g,

Caexell KaIrycThl

4 b.

CymeHoro ropoxa
_o-'l C.
ﬂ Pxanoil Mmyku

Bepnsie otBeTsI: L4 3.

Caexell KalryCThl

4 b.

CymieHoro ropoxa

o C.

Pxanoit myku
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BONIPOC 2: 3AIIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Kakne n3 HIKenepeuncIeHHBIX OMOJIOrMYeCKHUX MOJIEKYJI MOTYT BKJIIOUATh B CBOH cocTaB docop?

Jannbie oTBeTHL: 'L 3.

benku

_F'I b.

Hyxneornasl

_-'I C.

HyKJ'ICI/IHOBLIe KHCJIOTHI

i v Ad.

Caxapa

4e.

JIunuaer

Bepnsie otBeThI: L4 3.

Benkn

_-'I b.

Hyxneotuas



4 C.

HyKJ’IeI/IHOBLIC KHCJIOTHI

_-'Idu

Caxapa

_-'I e-

JIunuaer
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BOINIPOC 3: 3AIIPOC HECKOJBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.

Y HEKOTOPOTo BU/A TAMUHAPHH aCCUMIIIALMOHHAS KJIETKA CIIOpOo(UTa COAEPKUT B Aape 44 XpPOMOCOMBI.
CrenoBatensHO, y 3TOTO BUa B HOpME

JlaHHbIe OTBETHI: ' 5.

KiteTka My»KCKOro raMeToura conepKuT 22 XpOMOCOMBI

_F'Id.

JKuBas kireTka mracTUHEI CJIOCBHUIA COACPIKUT 44 XpOMOCOMBI

_-'I e.

7@ Krnetka ciopodura Ha cragmu aHada3spl MHTO3a CONEPKHUT 88 XpOMOCOM

Bepunbie otBeThI: L 3.

KreTtka Myskckoro rameTodura CoIepKuT 22 XpOMOCOMBI

2 d.

JKuBas xireTka mIacTUHEI CJIOCBHUIIA COACPIKUT 44 XpOMOCOMBI

4e.

KrneTka criopodura Ha cragnu aHada3bpl MHTO3a COEPIKHUT 88 XpOMOCOM
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BOIIPOC 4: 3ANIPOC HECKOJIBKHX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

Ha noBepxHOCTH OKeaHa JjaneKko oT Oepera 4acTo 0OHapyXHMBAIOTCS KPYIHBIE CKOTUICHHUS >KUBBIX OCHTOCHBIX
BOHOpOCHeﬁ-MaKpO(bPITOB, MHOTHUE MECANBI HAXOAANIUECA Y TOBEPXHOCTH BOJBI Y IEPEHOCUMBIC TCUHEHUAMU HA COTHU
KHJIOMETPOB. Kakwne u3 TNIEPEUYUCICHHBIX BO}IOpOCJ’IQﬁ, Ha Ball B3I, MOT'YT COCTaBJIATb OCHOBY 3THUX CKOIIJIEHHM?

JlanHbie OTBETHI: ' g,

X

Dykyc

_-'I C.

Capraccym

Bepnsie otBeThI: i 3.

Dykyc



4 b.

Makxkpornuctuc

_-'I c-
Capraccym
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
Yepes remarto-IIalleHTapHbIH Oapbep B OpraHU3M IUI0Ja MOTYT IIPOHUKHYTh

JlanHbIie OTBETHI: ' g.

Bupycst

4 b.

Kucnopon

4 C.

Anrurena

2d.
ﬂ IlomoBere TOPMOHBI

Bepnsie otBeTsI: L4 3.

Bupycsl

_-'I b .
Kucnopon

_-'I C.

AnTHuTeNIa

2 d.

IlonoBwie TOPMOHBI
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BOIIPOC 6: 3ANIPOC HECKOJIBKHX OTBETOB

Boi6epure BCE npaBuiibHbIC OTBETHI.
BriOepure KMBOTHBIX, O0Jiee MIIM MEHEE OT/AAJICHHBIE TPEJIKA KOTOPBIX KOTa-TO MMEJN Pa3BUThIE KPbIIbs U ObLIN
crocoOHBI K TIOJIETY, HO TIO3HEE YTPATHIIN 3Ty CIIOCOOHOCTB.

Jlanubie OTBETHI: 'l .

Omy
B X |

_-'I e.

Broxu

Bepnsie otBeThI: i 3.



Bum

@c.
Omy

De.

broxu
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BONIPOC 7: 3ANIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOIO TEKCTA

[epen BamMu m300pakeHUs pa3IMIHBIX CTaIU HEKOTOPOTO MPOIIecca, IPOTEKAIOUIETO y pacTeHMd. PaccMoTpuTe pucyHKH
U BBITIOJIHUTE 3aJaHUs.

1. YcraHoBHTE NpaBHIILHBIN HOPSJIOK CTa/INiT H300paKEHHOTO NMpoliecca, HAaYuHas ¢ MATEPUHCKO KJIETKU MUKPOCIIOPHI.
OTBeT 3aNuIlUTe B OTBEACHHOE I10JI€ B BHJIE MOCIIEI0BATEILHOCTH OyKB 0€3 3HAKOB IPENHHAHUS 1 IPOOEIIOB, PETHCTD HEe
BAJKEH.

Ortser: [X]

2. BribepuTe npaBHIbHbBIE XapaKTEPUCTHKH JaHHBIX OOBEKTOB (OTBET 3aMHUIINTE B OTBECHHOE I0JIE B BUJIE
TIOCJIE/I0BATENILHOCTH JIATUHCKUX OYKB B a()aBUTHOM ITOpsiAKE 0€3 3HAKOB NMPENUHAHMS U TPOOEIIOB, PETUCTp HE BaXKEH).
a. Ha n3o0pakenun /] npencrasieH 3Tan raMeToreHesa

b. AHTepuaNY peACTaBICHBI OJJHOM KIETKON

¢. Mysckue raMeTsl 3TUX pacTeHUI He HeCYT KI'yTUKOB

d. CtpykTypa Ha KapTHHKE B cocTonT M3 IBYX KIJIETOK

e. BereratuBHbIe KJI€TKH MPEACTaBICHHOI'O MY>KCKOTO raMeTo(uTa OBICTPO AETEHEPUPYIOT B IIPOIIECCE €0 PA3BUTHS
Ortser: [Y]

3. ITo xapaKkTepHBIM AETANIAM CTPOCHHS OIPEIEINTe, K KAKOMY OT/ETy OTHOCUTCS NIPEICTaBICHHOE PACTEHHUE, 1

3AMUIINTE PYCCKOE HA3BAHME TOTO OTENA B OTBEJEHHOE I10JIE:
Ortser: [b]



4. 3anumuTe B OTBEJICHHOE T10JIC HA3BaHMe CTPYKTYPbI, Ha KOTOPYIO YKa3bIBaeT CTpeiika Ha n3oopaxenuu E.

Ortser: [K]

5. 3anuinTe B OTBEICHHOE TI0JIe pyccKoe Ha3BaHUe (a3bl Meiio3a Ha n3oopaxeHuu I

Ortser: [u]

BbIOpaHHbIii 0TBeT:

MeTo OLIEeHKH

Tounoe coomsemcmaue

MeToa OlLleHKH
Tounoe coomsemcmaue
MeTo1 OLIEHKH

Coeénaoenue wabniona

Cosénaoenue wabniona

MeToa OLIeHKH

[epen Bamu m300pakeHUs pa3IMIHBIX CTaINil HEKOTOPOTO TIpoIiecca, IMPOTEKAIOIIET0 Y pacTeHHH. P

\

57
e

G

E.

1. YcraHoBHTE NMPABHIBHBIA HOPSIOK CTaANH N300paKEHHOTO MpoLecca, HauuHas ¢ MAaTEPUHCKOH Kl
ITOCTICTOBATEIBHOCTH OYKB 0€3 3HAKOB MPEIHHAHUS U IPOOEIIOB, PETHCTpP HE BaXKCH.

Orger: @ arnoBse

2. BribepuTe npaBHIIbHBIC XapaKTEPUCTHKH JIaHHBIX 00BEKTOB (OTBET 3alUIINTE B OTBEJICHHOE I10JIE
0e3 3HaKOB MPENUHAHUS U TPOOEIIOB, PETUCTP HE BAXKEH).

a. Ha n3o0paxxennu /I mpeacrasiieH aTan raMeToreHesa

b. AHTepuaNY PEACTaBICHBI OJTHOM KIETKOU

¢. MyxcKue raMeThl 3TUX PaCTCHUN HE HECYT KT'yTHKOB

d. CtpykTypa Ha KapTHHKE B cocTOnT M3 ABYX KIIETOK

e. BererartuBHbIE KIIETKH MPEACTABICHHOTO MY>KCKOTO IraMeTo(uTa OBICTPO JIETEHEPUPYIOT B MPOLIEC
Orser: @ acd

3. ITo xapaKkTepHBIM JETANISIM CTPOEHHS OIIPEAEIINTE, K KAKOMY OT/IEJIy OTHOCHTCS IPEACTaBICHHOE P
Tose:

Otser: & NMOKPHITOCEMEHHBIE

4. 3anumuTe B OTBEICHHOE MTOJIE Ha3BaAHME CTPYKTYPBI, Ha KOTOPYIO yKa3bIBaeT CTPEJIKa Ha H300paX
Orser: & nbLIbLIEeBast TPyOka

5. 3anummTe B OTBEJCHHOE I10JIe pycckoe Ha3BaHue (a3bl Melio3a Ha m300paxkeHuu I

Otger: @ Tenogasa

HpaBl/l.HbllbIC OTBEThI JIfl: X

OarmBe

HpaBl/l.]'lebIe OTBETHI IJIsI: Y
cd
“paBMJlbllble OTBETHI AJIsA: b

[LIu]BeTKOBBIE

[TTm]okpsiTOCeM| esi[HHBIE

IIpaBuiabHbIE 0TBETHI AJsi: K



Tounoe coomsemcmeue [TeutenieBas TpyOka

MeToa oueHKH IIpaBujibHbIE OTBETHI AJIS: U

Cognaoenue wabiona [Tr]enodaza( )?[I11]( nenenus meiioza)?( )?
Cognaoenue wabaona [TIm]epBas [Tr]enodaza( meiioza)?( )?

Cognaoenue wabiona [TIm]epras [Tr]enodaza( nenenus meiioza)?( )?
Coenadenue wabnona [Tr]enodasza (meiioza)? [11]( )?

Cosenadenue wabnona [Tr]enodaza( )?[11]( metioza)?( )?

Cosnaodenue wiabnona 1(-)?as( )?[Tr]enodaza( meiioza)?( )?

Coenadenue wabnona 1(-)?as( )?[Tr]enodaza( generus meiiosa)?( )?
Coenadenue wabnona [Tr]enodasa( )?(nenenus)?( )?(meiioza)?( )?[11]()?
Coenadenue wabnona [Tr]enodasa (meitotTnueckoro nenenus)? [11]()?

6
u3 10 6ax10B

BOIIPOC 8: 3AINIPOC MHOTOKPATHOTI'O BBOJA INPONIYHEHHOI'O TEKCTA

Ilepen Bamu - n300pakeHNs MEPEIHEr0 KOHIA TeJla Pa3InYHbIX )KUBOTHBIX (COOTHOILIEHUS pa3MepOB HE COOJIIOJICHBI).
Omnpenenure, K KAKUM KJlaccaM OTHOCSITCS 3TH KHBOTHBIC. 3alMIINTE PYCCKHe Ha3BaHUe 3THX KJIACCOB B OTBEICHHBIC

TOJIA pAAOM € COOTBCTCTBYIOIIMMHU HOMEPAMHU.
’ < = i

\"! /o

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

BbiGpanHblii oTBeT: [lepen Bamu - n300pakeHNsI IEPETHET0 KOHIIA TeJla Pa3INYHbIX )KUBOTHBIX (COOTHOIIECHUS pa3MEpOB
JKHBOTHBIE. 3alMIINTE PycCKHUe Ha3BaHMe 3THX KIACCOB B OTBEJCHHBIC OIS PSIIOM C COOTBETCTBYIO!



MeToa OLIEHKH

Tounoe coomeemcmaue

MeTo/ OLleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTox OlIeHKH

Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLIEHKH

Cosnadenue wabnona
Cosnaodenue wabnona

Cosnadenue wabnona

MeTo/ OLIeHKH

Cosnaodenue wabnona
Coenaodenue wabnona

Coenaodenue wabnona

o o TS

1. MJIEKOTTUTAIOLIIHE
2. 2 nacexompie

3.9 Jy4yenépbie

4. '2 Muoronoxku

5 @ naykoo0pa3Hble

IIpaBuibHbIe OTBETHI AJs1: b

MekonuTaronme

npaB"J’thhle OTBETHI 1Jis1: C

[HuJacexompie( )?()?()?()?()?()?()?()?()?()2()?()?
[Mm]ecrurorne()?()?()?()?()?()2()?()?()?()?()?()?
[[rlexcanonwi()?()?2()?()?()?()?2()?()?()?()?()?()?

ﬂpammmlhle OTBETHI IJIsI: Y

[KxJocrrbie pribei( )?()?2()?()?()?()?()?()?()?()?()?()?
[KxJocrreie()?()2()?()2()?()2()?()?2()?()?()?()?
[ln]ysenepere peroer( )?()?()?()2()?()2()?()2()?()2()?()?
Uln]ygenepere( )?()?()?()?()?()?()?()?()?()?()?()?
[ln]ysenépere peroer( )?()?()?()7()?()2()?()2()?()2()?()?
Uln]ygenépere( )?()?()?()?()?()?()?()?()?()?()?()?

np‘dBl/lJlblll)lC OTBETHI 1JIfA: I

[Mm]uoronoxkn()?()?()?()?()?()?()?()?()?()?()?()?
[(XxJunonomei( )?()?()?()?()?()?()2()?2()?()2()?()?
[[rlyboworne()?()2()?()?()?()?()?()?()?()?()?()?

IIpaBuibHbIe 0TBETHI AJisi: k

[Pplaxoobpasuere( )?()?()?()?()?()?()?()?2()2()2()2()?
[BB]sIcmie paxooopasubie( )?( )?()?()?()?()?()?()?()?()?()?()?
[Mm]anaxocrpaxu( )?()?()?()?()?()?()?()?()?()?()?()?
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BOIIPOC 9: 3CCE

Ilepen Bamu TekeT, copep:kammii NATh 0HOJOrHYeCKUX OIIMOOK. BHUMaTeIbHO MPOYTHTE €ro,
HaliAuTe OIINOKH M 00BSAICHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeJICHHOE TOJIe.
Brumanue! Hcnpagnenue ppazel ucknouumenvHo ompuyanuem (Modycem — He MOdcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

Buonoruueckast 3BOIOIHS — IPOLIECC, KOTOPBIA COMPOBOXKAAETCS H3MEHEHHEM TeHO(OoH1a oMy IALuii,
¢opmupoBaHueM ajanranuid, oOpa3oBaHMEM U BBIMUPAaHHEM KaK BHAOB, TaKk M JPYTUX TaKCOHOB,
npeoOpa3oBaHueM 3KocucTeM U Ouocdepbl B HenoM. K umcny ABMXKYIIMX CHII 3BOJIIOLUH, COIJIACHO
CHUHTETHYECKOH TEOPHH, OTHOCITCS TaKHe MEXaHHM3Mbl, KaK MYTAlMOHHBIA Tpolecc, MOTOK T'€HOB, Apeid
TCHOB, BUA000pa3oBaHHME M ecTeCTBeHHBIH oTOop. I[lpuyeM enuwHCTBEHHas cuiia, CHOCOOHAs H3MEHSTh
4acTOTy ajUlesiedl M TeHOTUIIOB B NPHUPOAHBIX HOIYJSIIUAX — €CTECTBEHHBIH OTOOp, YTO M OTPa)KaeT ero
0co0y10 pOJIb KaK BEAYILETo SBOIIONHOHHOTO (hakTopa. HeoOxoammoe ycnoBue i AeHCTBHSI €CTECTBEHHOTO
0T0Opa — HANWYHE HACIEACTBEHHON M3MEHYMBOCTH. MyTaliy, KOTOPBIE CITy>KaT MaTepHaioM AJsl JeHCTBUS
JOPYTUX CHUJI 3BOJIIOLMH, BOHUKAIOT TOJIBKO B pe3yJbTaTe U3MEHEHHMH OKpyxarouier cpeabl. He cexper, 4uto
0COOEHHOCTH Cpebl U3MEHSIOTCSI BO BPEMEHHU U B MIPOCTPAHCTBE, @ OPraHU3MbI IPUCIIOCAOINBAIOTCS K 3TUM
n3MeHeHusM. [Ipn 3TOM MyTanMOHHBIA TPOLIECC — E€AMHCTBEHHBIH (aKTOp, MPUBOISIINA K MOSBICHUIO B
JaHHOW TOMyJSLMM HOBBIX ajuleledl WM TEHOB. B pesynbrare HOCHTENM IMOJIE3HBIX HACIEICTBEHHBIX
CBOWCTB MMEIOT OOJIbIIE IIAHCOB BBKUTH U OCTaBUTh IOTOMCTBO. B X0z1€ pa3MHOXEHHUsI OHU IepelaloT CBOU
MPU3HAKU 0COOSIM CIIEYIONINX TTOKOJICHUH, U 3TO MOXKET MPUBECTHU K 3aKPETUICHHUIO TPH3HAKA.

Ha npotsbkeHnu m0iroro BpeMeHH Hayke ObLT M3BECTEH JIMIIb OJMH CHOCO0 Tepenavyrd MeHEeTHYeCKOn
nHGOPMALMM MEXIYy OCOOSIMH — OT poxuTenedl K naeTsiM. Temepp I0OKa3aHO CYIIECTBOBAaHHE €IIE U
TOPHU3OHTAJILHOTO IIE€PEHOCA, KOTOprﬁ OCYHIECTBIIACTCA B TOM YHCJIC U MCXKAY MNPCACTABUTCIAMU OJHOTO
MOKOJICHUSl. ATEHTaMHu IepeAayl HacleICTBEHHOW HMH(GOpMAaluu B 3TOM clydyae MOTYT OBITh BHUPYCHI U
IUTa3MUZbBI, @ Pe3yIbTaTOM IEpeJadyd - HacjelOBaHHE OJaronpuoOpEeTeHHBIX MPU3HAKOB, MOSBUBIINXCSA B

[A pesynbTate MOIU(UKAIIMOHHON W3MEHYMBOCTH. TakoWd BapuaHT TiepeAadd HACIEICTBEHHBIX CBOWCTB
WCIIONIB3yeTCsd B MPUPOJIE MPU Mepeaayde TeHOB Kak MeXly MPOKapHoTaMH, TaK U MEX]y 3YKapHOTHUECKUMU
OpraHu3MaMy WM OT IPOKAPHOT - K dyKapuoTaM. HeyuBUTENbHO, YTO FOPU30HTAIBHBIA IEPEHOC HIMPOKO
BHEJIPSIETCS YEIIOBEKOM B MIPAKTUKY CEJIEKLUH, B TOM yucie npu co3aganuu ['MO.

Hanwbii " K yucity IBMKYIIMX CHJT 3BOJIOIMH, COTJIACHO CHHTETHYECKOM TEOPUH, OTHOCSATCS TaKHe

OTBET:  MexaHM3MBbI, KaK MyTallMOHHBIN IpolLiecc, IOTOK 'eHOB, Apeid reHoB, BUA000pa3oBaHue 1
€CTECTBEHHBIN 0TOOP". - BU000pa30BaHME SBJISETCS PE3YJIHTATOM 3BOJILIMHHOIO IpOLecca.
"HeoOxoauMoe yclioBHe JUTS ACWCTBHSI €CTECTBEHHOTO 0TOOPa — HATMYME HACIIEICTBEHHOM
M3MEHYUBOCTH'". - HEO0X0ANMOE YCIIOBHE AJIsl IEHCTBUS €CTECTBEHHOTO 0TOOpa - HacIel0BaHUE
WU3MEHEHU.
" MyTanuu, KOTOpble CIyXaT MaTeprUaioM AJisl IeHCTBUS IPYTHX CHJI IBOJIOIIUH, BOZHUKAIOT
TOJIBKO B Pe3yJIbTaTe M3MEHEHHUH OKpYIKaloIIeil cpespl." - MyTallui BO3HUKAIOT TOJIBKO B
pe3yibTaTe OMHUOOK PeIUTUKAMY HACIEACTBEHHON HH(pOpMAaLKu.
" IIpu 3TOM MyTalIMOHHEIH MTPOIIECC — €IMHCTBEHHBIN (PaKTOpP, MPUBOJISIINHN K MOSIBICHHIO B
JTAHHOM TIOIyJISIIUN HOBBIX aJljIeNiel MM TeHOB". - TaK)Ke NCTOYHUKAMU HOBBIX ajljiesiell ¥ TeHOB B
HOITYJISIMN MOTYT MOCTY>KUTh OOMEH UMH C APYTUMH HOMYJISIIUSMH, TOPU30HTAIBHBIA IEPEHOC.
"Takoil BapuaHT NepeJadyn HacleACTBEHHBIX CBOWCTB UCIONb3YETCS B IPUPOE MPH Iepeiade
TE€HOB KaK MEXAY MPOKapUOTAMH, TaK ¥ MEXKy dyKapUOTHYECKUMHU OPraHU3MaMH HITH OT
MIPOKAPUOT - K 3YKapuoTam'". - [OpHU30HTAIIBHBIN IEPEHOC FEHOB MEXKIY 3yKApHOTAMH HE MPOUCXOIUT,

BepHhsrit [OtcyrerByer]

OTBET

3
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

‘B Oannom 3adanuu eam HeoOXOOUMO NPOAHANUUPOBAMb (QpazMenm meKcma, NOCEAUeHHbLU



Memoouxe ucciedo8aHutl, U Ha OCHOBAHUU CEOUX 3HAHUL U UHDOpMayuu U3 mexcma 6blNOJIHUNDb
3a0aHusl.

Meron nonumepaznoi nenHou peakuuu (IILIP) B Hacrosimiee BpemMsi HIMPOKO MPUMEHSIETCS B
owonmornn u MmemunuHe. Kmaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMUUN
uHTepecytomeld Hac nocnenoBarenbHocTH JIHK. CnennduyHocTs maHHOW peakiuu 00ecredrBaroOT
HeOOJIbIINE MOCNIE0BATEILHOCTH HYKJICOTHAOB - mpaiMepbl. WX moaluparoT k 000MM KOHIAM
ammmudunupyemoro yuyactka JIHK takum o0Opa3oM, 4ToOBI MOCIIEIOBATEIBHOCT TaK HAa3bIBAEMOTO
MpsIMOro TpaiiMepa COOTBETCTBOBAJA MOCIIEIOBATEILHOCTH Ha 5’-KOHIIE IEMH, TOr/1a Kak OOpaTHBIM
npaiiMep 0OpaTHO KOMIUIEMEHTApEeH IMOCIeNOBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uaTepecyromuii Hac ydactok JIHK 3akanumBaercst mociemoBatenbHocThio 5 -AAGCTA-3°, To
oOpatHBIi mpaiiMep OymeT MMeTh mocienoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBarT 10
OIIpEeICJIEHHOW TEeMIIEpaTyphl - TEMIIEPATyphl OT)KUTa MPaiMEPOB. DTa TEMIIEpaTypa pacCUUThIBACTCS
nyTeM TMpuOaBlieHHWs K TeMIepaType IUIaBlieHUs (TeMmIeparypa, OpH KOTOPOH IMPOUCXOTUT
pazpeAMHEHUE JBYXILENOYEUHOH Monekyasl npaiimepa) 4°C  rpangycoB. JHK-nommumepasa,
OCYUIECTBJISIOIIAs peIUIMKaluio nHTepecyromero Hac yuactka JJHK, ucnons3yer npaiimep B kauecTBe
3aTpaBKHM JUId Hayala CHHTe3a. B pe3ynpTare NaHHOW peakiuH IOydaeTcs KOMHs HeoO0XOoIuMou
nocienoBarensHocTH JJHK.

Jiist Toro, 4To0bl pa3numuuTh nocieaoBatensHocTH JJHK, MOKHO HCIOnIB30BaTh pecTpUKTA3Hl —
(bepMeHThI, KOTOpbIE Y3HAIOT M Pa3pe3aroT CTPOro OMpeesIeHHbIE MOCIEI0BaTEIbHOCTH HYKICOTH OB
B JIHK (Tak Ha3biBaeMble caiiThl pectpukiuu). Hampumep, pectpukraza Pfull, y kotopoii caiit
pectpukimu HeceT mocneaoBarenbHocth 5 -GCATC|G-3", npu peakiuu ¢ MOCIeI0BaTeILHOCTHIO
JIHK Oymer paspe3arh ee Ha [Ba (parMeHTa, COAEpKalIMe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3' u5-G-3.

1. B mnpenioxkeHHOW MOCIEAOBATEIbHOCTH HYKIGOTHIOB 3aKOJUPOBAaH NenTua unHoM 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOXxomumMo mono0Oparh mpaiMepbl Ui amIuTd(QUKaIAH
HYKJICOTHJHON IMOCIIEIOBATEIbHOCTH, KOJUPYIOIIEH MaHHBIM MNEeNnTHA, HadyhuHas CO CTapT-KOJOHA
(ATG), u coaepxamieit cron-konoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JODKHBI OBITH
crnenuguIHbl 1 00J1a1aTh TPUMEPHO OJIMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmnepatypa TuIaBieHUs paccuuThiBaetcs o dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJMYECTBO HYKJICOTHAOB KaXAoro Tuma. Pasmep kaxmoro mpaiimMepa AOMKEH COCTaBIATh 15
HYKJIEOTH/IOB. 3allMIINTE B OTBEACHHOE IOJIE MOJYy4YeHHbIE MpaliMepbl B HAIpaBlieHUu oT 5'- K 3’-
KOHIly B BHJE IOCJIeI0BATEIbHOCTH 3arJIaBHBIX JATHHCKHX OyKB 0e3 mpo0esioB (B TOM 4YHCJIe
KOHIIEBBIX) U YKOKHUTE TEMIIEPATYPY MX TUIABJICHUS.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3’

Orser:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

Temneparypa niuasiaeHus npsamoro mpaiimepa: [2]°C

Temnepatypa miasjienus ooparnoro npaiimepa: [K]°C

2. Tlomydennslii B mpenbimymied dactu 3amanus [P mpomykT BcTpamBaeTcst B TUTa3MHIY IS
CHUHTE3MpOBaHUs Oenka B OakTepusx. Bam naHbpl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOPBIM JIBE PECTPHUKTa3bl (IHIOHYKJea3bl pecTpukiuu) crneunduuno paspesaor JHK. B orsere
YKa@KUTe pa3Mep (QparMeHTOB, KOTOpbIE TOJy4aTrcs B pe3yiabTaTe peakiuu PECTPUKIHH,
MIPOM3BEACHHON OSTUMHU pEeCTpUKTa3aMH sl IUJIA3MUJBI, COJEp’Kalle BCTaBKy B MPaBUIIBHOM
OpPHEHTAINH LIEIH.

Alul 5" - AG|CT -3

EcoRI5 - GJAATCC - 3
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OTBeT 3anuIIUTe B OTBEJEHHOE M0Jie B BH/E MOC/IeI0BATEIbHOCTH YHCEJ, PACIOJIOKEHHBIX 0
BO3PACTAHHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPoOeIaMHu.

Otger: [mM]

BeiOpaHHbIi OTBET:

B 0annom 3a0anuu 6am HeobX00UMO NPOAHATUIUPOBAMYb pazmenm meKcma, noce
SHAHUILL u ungopmayuu u3
Meton nonumepasnoit nenHoi peakuuu (I1LIP) B HacTosiiee Bpemsi MIUPOKO I
MO3BOJISICT TOJYYUTh OOJIBIIOE KOJMYECTBO KOIUH MHTEPECYIOUICH HAac MOCIIe;
oOecrieunBarOT HEOObIINE MTOCIE0BATEILHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK takum o0pa3om, 4TOOBI MOCIIEI0BATEIILHOCTh 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 MpakMepoB. DTa TeMIIepar
IUIABJICHUS (TeMIIepaTypa, MPH KOTOPOM MPOUCXOUT Pa3beAUHEHHUE BYXIICITIOUCYH:
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 niaBieHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaeHus obpartHoro mpaiimepa: © 40°C

2. [lomyuennslit B npensiayiei yactu 3aaanus [P npoaykT BcTpanBaeTcs B ia
MOCJIEI0BATENBHOCTH (CAMThl PECTPUKIMU), 1O KOTOPBIM JIBE PECTPUKTA3bI (IHIC



MeTo/ OllEHKH

Coodeporcum

MeToa OLEHKH

Cooeporcum

MeTo/ OlEHKH

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

Alul5 - AG|CT -3

EcoRI5 - GJAATCC - 3
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OTBeT 3AIIMIIIUTE B OTBCACHHOE II0JI€ B BH/JAC ITOCJCAOBATCIBHOCTH YHUCEJ
OAUHOYHBIMHA npoﬁe.naMn.
Orser: & 2500

npaBH.lbllbl(‘ OTBETHI JIfl: X

ATGCAGGTTTATCAT

npilBll.thhle OTBETHI JIfA: Y

CTATCGAGTTATGAA

npaBH.lbllbl(‘ OTBETHI JJIA: Z

Tournoe coomseemcmeue 40

MeTo OLleHKH

IIpaBuiibHBbIE OTBETHI AJIsA: K

Tournoe coomseemcmeue 40

MeToa OLEeHKH

ﬂpanll.1hthe OTBETHI AJisA: M

Tounoe coomeemcmaue 644 666 1250

3
u3 5 6ajli10B

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum 00pa3zoM Bbl MOKeTe OLICHUTh YPOBEHb IKCIIPECCHH IeHa B KieTke? Kparko onumure

MPUHIAT

Jannbrit
OTBET:

O/THOI'0 U3 MnpeajIaraeMbiX ME€TO/10B.

Bo-1iepBBIX, MOXKHO aHAIN3UPOBATH SKCIPECCUIO T'EHOB MO TpaHcKpubupyemoii ¢ Hux PHK, sto MmoxHo
caenats npu nomouu [P B peanrbHOM BpeMeHH.

K HYKJICOTHAAM IMPUCOCANHACTCSA (I)HYOPCCIICHTHaH MCETKa, KOTrJa OHH 06p33yIOT KOMIIIMMCHTAPHYTO LICIb,
TO OHHW HAYUHAKOT (1)J'IOpI/ICIII/Ip0BaTI:.

3amMepsist APKOCTh M3TyUeHHUS MOKHO Homy4nTh KoirmdecTBo PHK va manHOoM mukie I11P, a 3Has, uTo oHO
PacTET B reOMETPUUECKOM IPOTPECCUM MOXKHO BBIUUCIUTD UCXOJHOE €€ YUCIIO.



Bo-BTOpBIX, MOKHO HCTIONIB30BaTh (piryopecienTHbie MeTku K PHK.

B-TpeTbux, MOJKHO aHAJM3MPOBATh COAEpKaHue Oelka, 3Hast KaKHe T'eHbl OTBEYAIOT 3a ero cuHTe3. M0oKHO
BBITIOJTHUTD IIPU ITOMOLIH ()TyOPECIEHTHBIX METOK, 3JIEKTpodopesa.

Bepnblii [OtcyrcrByer]
OTBET

3 u3 5 0aj10B

BOIIPOC 12: 3AHNPOC MHOTOKPATHOTIO BBOJA MMPONYIMEHHOI'O TEKCTA

Brumamenvno npouumatime npeonodicennvle pazmenmsl meKcma u paccmompume puCyuKu, 3amem nepexooume K
BbINOTHEHUIO 3A0AHU.
®parmenr 1.
BoNBIIMHCTBO Ha3eMHBIX PACTEHUI BCTYNAIOT B CHMOMOTHYECKUE OTHOIICHHS ¢ IpubamMu, 00pa3ysi MUKOPH3Y. DTH IpHOBI
UTPAIOT KIIIOUEBYIO POJIb B PErYJIIIMN JOCTYIHOCTH MUTATEIbHBIX BEIIECTB U HHTEHCUBHOCTH YTJIEBOJHOTO METabO0IM3Ma,
Y4YacTBYIOT B ITOBBIIICHNH aAaNTAMOHHBIX BO3MOXKHOCTEH pacTeHni. OHHM OKa3bIBAIOT BIMSHUE HAa CTPYKTYpPY MOYBHI,
6nopazHoobOpaszue GpUTONEHO30B U (PYHKIIMOHUPOBAHNE SKOCUCTEM B Iie7IoM. COTIaCHO COBPEMEHHBIM IPEACTABICHIAM
BBIJICIISIIOT CJICTYIONINE OCHOBHBIE THITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPO(HBIN M 3KTOIHAOTPODHBIH, COUETAIONINN B
ce0e 4epThl BYX HEPBBIX THUIIOB.
OKTOMHKOPH3a BO3HUKAET, KOTAA TH(BI rpnda OIUIeTaloT KOPEHb IUIOTHOH CEThI0, 00pa3ys 4exodl, M MUKOPHU3HBIE
TpyOKH (pucyHok 1). ['udbl rpnda NpOHUKAIOT CKBO3b PU30ICPMY KOPHS U PACIPOCTPAHSIOTCS MO0 MEKKICTHUKAM, HE
NPOHUKas B KJIETKU. J{J1si KopHel, 00pa3yronix TaKyl0 MUKOPHU3Y, XapaKTepHO OTCYTCTBUE KOPHEBBIX BOJIOCKOB U
penyKLHsl KOPHEBOT'O YEXJIMKA BIUIOTh JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DKTOMHUKOPH3Y 00pa3yIoT IpeBECHbIC PACTEHHS,
cocTapisrone npuMepHo 10% coBpeMeHHBIX CEMEHHBIX pacTeHHi. [ pruOHOM NapTHEP OTHOCUTCS K 0a3UAHAIBHBIM,
CyMYaThIM WJIM 3UTOTHYECKUM rpudam. B HacTosee Bpemst onucano okosio 8000 BUIOB SKTOMUKOPH3HBIX TPUOOB, HO
oO1ee ux uncio MoxeT gocturath 20-50 Teicsd. HekoTopkie U3 3TUX IpHOOB, TaKUe KaK MOJ0CHHOBUK MM MACIICHOK,
(hopMHupPYIOT CHMONO3 TOJIBKO € OZJHUM POIOM AepeBbeB. Jpyrue, kak, HalpuMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OJTHO IEPEBO MOKET UMETh 710 15 1 Gonee rpubOHBIX napTHEPOB. B skTOMUKOpH3HOM
cuMOmo3e 00a mapTHEPA MONTyJaroT B3aMMHYIO BBITO/LY: pacTeHHE 00eclieunBaeT MUKOOHMOHTA OPTraHNYeCKUMHU
icoez[HHeHI/IﬂMI/I, a rpud, B CBOIO o4epellb, CHaOXkaeT pUTOOMOHTA MPEUMYIIIECTBEHHO COEANHEHUSIMU a30Ta, B TOM YHCIIe
MOYEBHHOI — CBOMM TJIaBHBIM IIPOJyKTOM OOMeHa, a Takxke (pochopom, KaimeM, KaJbIueM 1 MUKpo3ieMeHTaMu. Kpome
TOTO0, Pa3BETBIEHHBIA MULIETIHH rprda MOCTABIAET PACTCHHUIO BOAY, DYHKIIMOHAIBHO 3aMEHS KOPHEBBIE BOJIOCKH.
DHIOMUKOpHU3a (PUCYHOK 1) XapakTepu3yeTcs TeM, YTO TU(BI MUKOOHOHTA IPOHHUKAIOT B KJIETKH KOPbI KOpHs. Ha
MTOBEPXHOCTH KOPHSI OHA BRIpa)keHa c1a00, M1 OCHOBHAS YacTh MHUILIENIHA I'pruba HAXOUTCA BHYTPU KOpHS. B KieTkax KopHS
MOTyT 00pa30BbIBaTHCS CKOILIEHHS T rpuda B Buae KIyOOUYKOB M B BHJIE ITy3bIPbKOB (Be3uKy). ['mdbl MOTyT
Pa3BETBIIATHCS BHYTPH KJIETKH — 3TH 00pa30BaHUs Ha3bIBaroTCs apOyckynamu. K sHIOMUKOpH3e OTHOCSATCS
apOyCKyJIApHBIN (BE3UKYISIPHO-apOyCKYISIPHBIN), S)pPUKOUIHBIA U OPXUIHBINA TUI. [IBa MOCIEIHUX XapaKTePHBI TOJBKO JJIs
npezacTaBuTeNel cemeiictBa Bepeckosbie 1 OpxuaHble, cooTBeTCTBeHHO. Hanbosee pactpocTpaHeHHOI pa3HOBHIHOCTHIO
SHIOMHKOPH3HI SBIIETCS apOycKyIsipHas Mukopusa (AM). AM ¢opmupyercs G0IBIIHHCTBOM BBICIINX pacTeHui (75-
90%) c rpubamu otnena Glomeromycota (~150 BunoB). He 00pasyror Mukopusy npejacraButeian KpecTouBeTHbIX,
MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak U B cirydae ¢ 9KTOMHKOpPH30H, MUKOPH30BaHHOE pacTeHNE CHa0XXaeT Ipud
OPraHMKOM, a PHIOMHUKOPU3HBIE TPHOBI 00ECHIEYNBAIOT CBOETO XO35IMHA B TIEPBYIO ouepeab GochopoM, a TaKkKe KaanueMm,
MEJIbIO U KaJIbIIHEM.
OKTOHAOMHUKOPH3a BO MHOTOM CXOJ[HA C SKTOMHKOPH30ii: 00pa3yercss MaHTH U3 TH( rpubda, 0JHAKO MUKOOHOHT
MIPOHHUKAET BHYTPb KIETOK 3IHUAEPMHCA F KOPBI KOPHA. DTOT TUII MEUKOPH3HI 00pa3yeTcsi HEKOTOPBIMH PACTCHUAMU
cemeiictBa BepeckoBbie. ApOyTOUIHBIN THI SKTOIHAOMUKOPHU3BI XapaKTePEH IS 3eMIITHUYIHOTO JIePEBa, TOJIOKHIHKH,
TPYIIAHKH U ., @ MOHOTPOTIONIHBIN - I OAbEIbHUKA. MHOTHE U3 3THX PACTEHHUH SBISIOTCS 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

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



MeToa OLleHKH

Tounoe coomeemcmaue

MeTox OLIeHKH

Tounoe coomsemcmeue

MeTo/1 OlleHKH

Tounoe coomsemcmeue

MeTo OLIeHKH

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

A POt B
Cser CO; &
—1> . NH3, NOj
A - 1 J/Mouesnha
T —
AMUHO-
m(.:num

NH" i (iyranan

PucyHok 2. A. MNoToK BelectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBbie cume

Bwibepume BCE npasunvhvle omeembi u3 uemulpex npeoiodxcennvix. Omeemvl Ha KANCObLI 6ONPOC 3a

nopsoke 6e3 npobeos U 3HaK0e NPEenuHaHusl.

1. lIpouuTraiite pparment 1 u paccmorpure pucyHok 1. BoiGepure Bce NpaBUIbHBIE YTBEPIK/IECE
Bce pacrenus cemelicTBa BepeckoBbie 00pa3yroT 3pHKOUIHYI0 MUKOPHU3Y
BenokoyaHHas Kamycrta — MUKOPH3HOE PacTEHHE
B oTinune 0T 3HIOMHUKOPHU3BI, SKTOMHUKOPH3a 00ECIIEYMBAET PACTEHUE TIPEUMYIIIEC
Ipu npopacTaHny BHYTPb KOPHS, TH(])A SHIOMHUKOPU3HOTO Iprba 00pas3yeT ampec

Otser: & d
2. IIpouuraiite ¢pparmMenT 2, paccCMOTPUTE PUCYHOK 2. BoiGepuTe Bce MpaBHIIbHBIE YTBEP KIECHY
Bobossie pactenns HE MoryT onqHOBpeMeHHO 00pa3oBaTh U MUKOPHU3Y, H KITyOCHBK
Pactenus cemeiictBa boOOBBIE 00Pa3yIOT IHIOMHUKOPH3Y
I"a3000pa3HbIif a30T MpeBpalnacTcs B KIYOCHbKE B aMHUHOKHUCIIOTHI
3a cozgaHue MUKpOa’pOOHOI Cpe/ibl B KITyOeHbKE OTBEYAET TOJIBKO JIETTEMOTTIOOHH
Ortser: " be
3. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMEeHTOB U PUCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeIpammBaTh 6000BBIE PACTEHUS HA JOCTATOYHOM O00ECIEUSHNH a30TOM H (O
OKTOMHKOpPHU3a XapaKTepHa JUIs BCEX PACTCHUH
Hurporenasa npeBpamaer MOJICKYIIPHBIA a30T B aMMOHHUH
Bo6ossie pacrenns HE moryt ¢opMupoBath SKTOTPO(HYI0 MUKOPH3Y
Ortger: "' ac
4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX (ParMeHTOB U PUCYHKOB, OTBEThTEe Ha BONPO«
(pYHKIIMOHMPOBAHUM B3aHMOBBITO/IHBIX CHMOMO030B pacTeHHUIl, KJIy0eHbKOBBIX 0akTepuii 1 AM
TpaHcnopTa yrieBo0B U3 JIUCTa B KOPEHb
TpancnopTa BoAbl U3 KOPHS B JIUCT
TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTCHHUE
TpaHcriopTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT
Ortser: " abcd
5. OcHoBBIBasiCh HAa HH(OPMAIINH U3 TEKCTOBBIX (PPAarMeHTOB, PUCYHKOB 1 Bammx 3HaHUSAX, BE
JL1s BceX 3KTOMHUKOPH3HBIX T'PHOOB XapaKTepeH MIUPOKHUIl CIIEKTP pacTeHUN-X035€e}
Bce «canpoduTHbIe» pacTeHUs SIBISIOTCS 00IMraTHBIMUA MHKOPH3000pa30BaTe M}
Pactenns HE criocoOHBI ycBauBaTh OpraHU4eCcKuif a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPH3HBIX I'PUOOB MO3BOJIUT YBEIUYHUTH YPO:
Ortser: " bd

”|)‘(lBlUlbllbl(} OTBETHI JIfA: X

cd

I'lpzlmwu.m.le OTBETHI IJIsI: Y

bc

I'lpzu;mu,m,lc OTBEThI JIfA: Z

ac

n])‘dlilldlbllblc OTBETHhI JId: M



Tounoe coomeéemcmeue abcd

MeToa OLleHKH n])ilBll.TIbelt‘ OTBEThI 1JIfl:

Tounoe coomeemcmeue bd
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BOIIPOC 13: 3AHNPOC MHOTOKPATHOTITO BBOJA MMPONYIMEHHOI'O TEKCTA

VY cymyarbix rprOoB (aCKOMHUIIETOB) BCE CIIOPHI, 00pa3yroNIrecs B pe3ysIbTaTe Meiio3a U3 OJJHOU U TOU
e TUTIIIOUTHON KIIETKHU, OCTAIOTCS B 001Iei 006010uke — cymke. [Ipu 3ToM cTpoeHHe CyMOK Y pa3HbIX
acKOMMIIETOB pa3Hoe. Y Neurospora crassa Bce Criopbl B CyMKE PacIioyIOKEHbI B OJJHY JIUHHIO, B
CTPOrOM COOTBETCTBUH C MOPSIIKOM pacxoskaeHust xpomatun (I-e u ll-e nenenue meitosa
OpPUEHTHPOBAHBI y 3TOro rpuda onnHakoBo). Kpome toro, kaxxaas cropa I€IUTCsl OAUH pa3 MUTO30M B
TOi1 sxe opueHTanmu. Kak OynyT BBITIAIETh CYMKH, €CITH UCXOIHBIA TUILUION ObLI T€TePO3UTOTON
a.a,? [Ipennonoxum, 4To amienb d; MPUBOIUT K KPACHOH OKpACKe CIIOPHI, a aliiesb &, — K OTCYTCTBUIO
OKpacKH (cropa oka3biBaeTcs 0eoit). 3amoaauTe Tadbuuily. B oTBeTaX MCHONB3YHTE CIIeAYIONTNE
o0o3HaveHus: kpacHas criopa — R, 6enas copa — W. @eHOTUIIBI pa3HbIX CIOP HE pa3/elisiiTe
npobeaaMu WK 3HakaMu npenuHanus (mpumep: RW). B nocneaHeM 3ajanuy 3aluilnTe BAPHAHTHI
PacmoJIoKeHUs KJIETOK B CYMKe, He pa3/eliss UxX npodenamu, a cCaMu CYMKH OTAETUTE JIpYyT OT Apyra
OJIMHOYHBIM MPOOEITIOM.

KonnyecTBo KJIETOK B CyMKe [K]
[TnouaHOCTD KaX10# U3 HUX [1]
(n mm 2n)
Cpenu HEX: KOJIMYECTBO KIIETOK, HECYIIUX [m]
ajenp a;
KOJINYECTBO KIIETOK, HECYIIIUX [n]
, ajuiels a,
1| Beinummre pacronosxkeHue KIETOK B CyMKe, €CiIH KpaiiHsis JieBasi KJICTKa KpacHast [f]
W3BECTHO, YTO: KpaiHsist JieBast KieTka Oecusernast | [0]
BeimumimTe Bce BO3MOXHBIC BapHaHThl CyMOK, €CIIM B OJHOW W3 Xpomarua B ucxomHoit | [h]
JATUIOUTHOM KJIETKE MPOU30IIUIa MyTalus &; — a,

Briopannplii oTBeT: VY cymuaThIX rpr0OB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yIolIecs B pe3yIbTaTe Mekt
oOuieit o6oouke — cymke. [Ipu 7TOM cTpoeHHe CyMOK Y pa3HbIX aCKOMMIIETOB Pa3]
PAacIioyIOKEHb! B OJIHY JINHUIO, B CTPOI'OM COOTBETCTBUU C MOPSAIKOM PACXOXKICHUS
3TOrO rprda oanHaKoBO). Kpome Toro, kaxkaas cropa IeIuTcs OJUH Pa3 MUTO30M 1
MCXOJHBINA AuMIon Obl1 rerepo3uroroi &.a,? [Ipennonoxum, 4ro amiens &, IpuB
OTCYTCTBHIO OKpackH (Cropa oka3biBaercs 0enoit). 3anonHure Tadnuiy. B orBerax
R, Genas criopa — W. ®deHOTHIIBI pa3HBIX CIIOP HE pa3zeisiiTe npoldenaMu Uil 3Hak
3aIUIIATE BAPUAHTHI PACIIOJIOKEHUS KJIIETOK B CyMKe, He pa3zesisis UX npodenamH,
poGesom.

KonnuecTBo KI€TOK B CyMKe
IImoMaHOCTE KaXKIOM U3 HUX
(n mm 2n)

Cpenu Hux: KOJIHMYECTBO KJIETOK, HEC

amiensd d,




MeToa OLlEeHKH

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomsemcmsue

Tounoe coomsemcmsue

MeTo OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomeemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmsue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

KOJIMYECTBO KJIETOK, HEC
amiens a,

BrimmmmmTe PaCIIOIOKCHHUE KIIETOK B CYMKE, €CJIN

KpaiiHsis JieBasi KJIETKa K

HW3BECTHO, YTO:

KpaiiHss JieBas KjieTka 0

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

OJHOM W3 XpOMaTuj B

I'lpalzmu,umc OTBeTHI Js1: K

8

IIpaBuabHbIE OTBETHI 1JIs: |

1n
n

npﬂBllﬂLIlLlC OTBETHI 1JIsI: In

4

np‘dBll.\thhlt‘ OTBETHI AJIsA: I

4

IIpaBuibHbIe 0TBETHI AJs: f

RRRRWWWW

np‘dBll.\thhlt‘ OTBETHI JIsl: g

WWWWRRRR

IIpaBuabHbIe 0TBETHI AJ1s1: h

RRWWWWWW WWRRWWWW WWWWRRWW WWWWWWRR
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WWWWRRWW RRWWWWWW WWRRWWWW WWWWWWRR
WWWWRRWW RRWWWWWW WWWWWWRR WWRRWWWW
WWWWWWRR RRWWWWWW WWRRWWWW WWWWRRWW
WWWWWWRR WWWWRRWW RRWWWWWW WWRRWWWW
WWWWWWRR WWRRWWWW RRWWWWWW WWWWRRWW
WWWWWWRR RRWWWWWW WWWWRRWW WWRRWWWW
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BOIIPOC 14: DCCE

Hatime paszeepHymbili omeem. Ucnonb3ylime O5si omeema cneyuasbHO omeedeHHOoe rnore.
B coBpeMeHHOI BGUOTEXHOMOIMYECKON MPOMBILLNIEHHOCTM MPUMEHSIIOT pPasnnyHble CUCTEMbI Ans
NoSTy4eHus1 LienieBoro pekoMOnHaHTHOro G6enka, UCnonb3yemMoro B U3roTOBfIEHUN FIEKapCTBEHHbIX
npenapatoB. OOHOW U3 TakuUX CUCTEM SABNAETCS KynbTypa Nekapckux apoxoken (Saccharomyces
cerevisiae). OnvwmnTe nNpouecc MONyYeHUs KNeToOYHOM CUCTEMbl ANA CUHTEe3a PeKOMOWHAHTHOro
0enka Ha ocHOBe KneTok gpoxoken. OueHnTe, KakMMn OCTOMHCTBaAMKU M HegocTaTkamu obnagaet
JaHHas cucTema.
JaHHbIH [Ipouecc nomyyeHus KIETOUHON CUCTEMBI:
OTBECT.

COSZ[aHI/Ie IJ1a3MUJBI C ITIOCJIIEA0BATCIIBHOCTBIO, KOHHPYIOHleﬁ 6€J'IOK, TAKKC HYKCH reH-penopTép,

CIIOCOOHBIN MPOsABUTH AKTUBHOCTD IIPH YCHGHIHOCOﬁ BCTaBKE€.

OCYH.[eCTBJ'IeHI/Ie nponecca BCTAaBKH HYKHBIX TCHOB IIPU IMOMOIIH BI/IPYCOB/ BbIpallluBaAHUC B arpecanHoﬁ

cpeac ¢ mrasMuaaMu.

m OuucTKa KyJIbTyphl IPU IOMOILIY CBOWCTB T'€HOB-PENOPTEPOB.

JlocTouHcTBa:

Cuctema OyeT YUCTO# KyJIbTypOii KJIETOK, YTO CIIeIacT HEOOX0AUMO TS IIPOU3BOICTBA

HenoctaTku:

Jannas cuctema Oyzaet 06sagaTe TEHOM-PENOPTEPOM, HEHY>KHBIM HaM, YTO MOXET MEIIaTh B

IIPOU3BOACTBE.

Hy>KHbI IEPEHOCUYNKU T€HOB, CIIOCOOHBIC OCYIIECTBUTH TPAHC(HOPMAIIHUIO,
BepHnprit [OtcyterByer]
OTBET

3
u3 10 6a10B
BONPOC 15: 39CCE

IIpencrasiennsie GpoTorpauyn WIIIOCTPUPYIOT HCNOIb30BaHNE PAa3IHYHBIX TEXHOJOTHI M METOAMK

a AJIS1 UBYYECHHUA CTPOCHUSA PCNIPOAYKTUBHLIX OPraHoB pacTeHUs. BoinoanuTre 3aJJaHusd, 3aIIMCAB OTBETHI
B CIIeMAJIBHO OTBeHéHHOC moJie.



1. YcranoBuTe cOOTBETCTBHE MeXKYy oTOrpadusiMu, yBeTnIUTEIHLHBIMA PUOOPAMHU U METOTUKAMH,
KOTOpbIe HCTIOJIb30BAINCH NPH MOJTYYeHHH JAHHBIX H300paxeHnii. 3anumuTe Kaxaoe MNoJIydYeHHOe
COOTBETCTBHE B MoJie st 0TBeTa B Buje X - Y - Z, riae X - 0yKBeHHOe 0003HaYeHne H300pakeHust, Y -
HOMep npudopa (apadckas nudppa), Z - Homep Metoauku (pumckasi uudgpa). BHUMAHHUE! Onun u3
NpuOOPOB U 0JIHA U3 METOANK — JUIIHME!

YBennuurensHble PUOOpPHI: Hcnonb3yemble METOTUKH:

1. IIpocBeunBaromuii 3MEKTPOHHBIH I. OxpamBanue QryopecieHTHBIM KpacHTeJIeM
MHUKPOCKOIT

2. CBETOBOH MHKPOCKOI 1. Hanpinerwe 3050Ta (Xpoma, nmaiiaaus...) Ha

MOBEPXHOCTh 0OBEKTA

3. Ckanupyrommii anexktporHsiid Mukpockon | I11. O6paboTka npenaparta KpacuTesieM, OKpalIdBaIOIIAM
XpOMaTHH
4. diryopectieHTHBIH (KOH(POKAIBHBIN) IV. Hcnionb3oBanne KOHTPACTHPOBAHUSI O€3 OKpPacKu

CBETOBOM MHKPOCKOIT

5. CrepeocKonyecKruii MUKPOCKOIT V. HccrnenoBaHue )UBbIX MAKPOOOBEKTOB
(buHOKYIIAP)

V1. U3roToBnenue ynpTpaTOHKUX Cpe30B oOpasia,
3aKJII0YEHHOI'O B SMOKCUIHYIO CMOILY

2. K xakomy oT1ey OTHOCATCS pacTeHusl, 00pa3yonye cTPYKTYphl, NpUBeIeHHbIe HA N300pasKeHUusX?
ITo xakuM Npu3HAKaM, BHANMBIM Ha (oTorpadusix, Bel 310 ycTanoBuian?

3. Ha pucynke B n3o0paskeHa reHepaTHBHasI CTPYKTYPa, XapaKTepHas J1Jisl NpecTaBUTe el 0THOro U3
OT/1eJIOB BHICIIMX PACTeHHUIi, HEMOCPEACTBEHHO YYACTBYIOIIAS B ONJIOAOTBOPeHuH. OnuuuTe
NPUHOHMIHAIBHbIEC 0CO0EHHOCTH TAKOI0 CIoco0a ONJI0I0TBOPEHHs], TePeYHCJINTe BCe TeHepaTHBHbIE
CTPYKTYPbI, IPHHAMAOIINE YYACTHE B 3TOM IpoIecce, a TAKIKe Te CTPYKTYPbl, KOTOpbIe 00pa3yroTcst
U3 HUX IOCJIe OTJIONOTBOPCHHUSI.



Hamnsii 1) A-3-lI

OTBECT:
B-2-1ll
B-2-1V
r-4-1
I-5-V

2) Ot PacTE€HHUE OTHOCUTCH K OTAEITY IMOKPBITOCEMEHHBIC T.K. UMEIOT CEME3aYaTKU U TNIOABI

3) Ha n3o6pakennu B MOKHO YBUAETH IICHTPAIbHYIO KIETKY, U3 KOTOPOH pa3BuBaeTcs sHA0cnepM. OHa
MPUCYTCTBYET y PACTEHHM, 00IaJafONINX JBOHHBIM OIUIOJOTBOPEHHUEM T.€. TOKPHITOCEMEHHBIX.

Bepnblii [OtcyrcrByer]
OTBET

6
u3 10 6ax10B

BOIIPOC 16: 3AINPOC ®AUJA

YBaxkaeMblil y4aCTHHK!

J171st cBOETO CIIOKOWCTBHS BBl MOXKETE COXPAHUThH OTBETHI B IOKYMEHT word:
1. CxomnupyiiTe OTBETHI B (haiin word,;

2. He 3a0ynbTe yka3zaTh OJIOK 331aHHS M HOMEP BOIPOCA;

3. Ins coxpanenust Haxxkmute "®@aiin" - CoxpaHuTh Kak - Kommsiotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopats popmar PDF.

m HU B KOEM CIIYYAE HE YKA3BIBATH B HABBAHUU JJIOKYMEHTA NI B CAMOM JIOKYMEHTE ®H1O!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pexoMenayeM npoay0aupoBaTh (aiiia B 4aT IpOKTOPY.

Haunbiii oret: $t084122.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424881_1/s/80f9e1fa60d84afa9ac70f6f1752f98e_st084122.pdf?uploaded_filename=80f9e1fa60d84afa9ac70f6f1752f98e_st084122.pdf

