Ob1IMUI BAJJ 57 n3 100 6a10B

BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
OuHUKMHCKEE MOPEIUIaBaTeIN BO BpeMEHa UCCIICIOBaHUS CPEIU3EMHOMOPCKOTO ITOOEPEKbs MOTJIH B KaUeCTBE
pumacoB O6pathb ¢ coboit

JlanHbIie OTBETHI: ' g.

CyHIeHI)Ie TPEUKUEC OpeXU

& e.

i v OJUBKOBOE MacyIo

Bepnsie oteTsI: L4 3.

Cyl1ieHble TperKue opexu

_F'I e.

OIIMBKOBOE Maciio
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Kakne n3 HIXKenepeuncIeHHBIX OMOIOTHIECKUX MOJIEKYJI MOTYT BKIIFOUaTh B CBOM cocTas ocdop?

Jannbie oTBeTHL: L4 3.

HyxneuHoBble KUCIOTHI

4 C.

benku

& e.

Hyxneornasl

Bepnsie otBeThI: L4 3.

m HyxneuHoBble KUCIOTEI

_F'I b.

Caxapa

_-'I C.

Benkn

_-'Id.

JIunuaer

4e.

Hyxneotuas
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Y HEKOTOPOTo BH/A TAMUHAPHH aCCUMIIALIMOHHAS KJIETKA CIIOpOo(UTa COAEPKUT B Aape 44 XpPOMOCOMBI.
CnenoBatensHO, y 3TOTO BUa B HOpME

JlanHbIie OTBETHI: ' g.
Knetka criopodura Ha craguu aHadazbl MUTO3a COAEPIKHUT 88 XpoMocoM
4 b.
JKuBasi KieTKa IIacTHHBI CIIOEBHINA CONEPKUT 44 XPOMOCOMBI

2d.

ﬂ Knerka My>xckoro raMeTo(ura Coaep ur 22 XpoMOCOMBI

Bepnsie otBeTsI: L4 3.
Knetka criopoduta Ha craguu aHadasbl MUTO3a COMEPIKHUT 88 XPOMOCOM
4 b.
JKuBas xyieTka miIacTUHBI CIIOEBHIIA COACPKUT 44 XPOMOCOMBI

2 d.

KrneTtka Myxckoro rameTodura COIepKuT 22 XpOMOCOMBI
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BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

Ha noBepxHOCTH OKeaHa Jjalieko OT Oepera 4acTo 0OHapyXHMBAIOTCS KPYIHBIE CKOTUICHHUS >KHUBBIX OCHTOCHBIX
BOJIOPOCIICH-MaKpO(UTOB, MHOTHE MECALbI HAXOISIINECS Yy IOBEPXHOCTH BOJIBI M IIEPEHOCUMbIE TEUCHUSIMU Ha COTHU
KmtoMeTpoB. Kakue 13 nepedncieHHsIx BOJOPOCIei, Ha Balll B3I, MOTYT COCTaBIJISITh OCHOBY 3THX CKOIICHUH?

Jannbie oTBeTHL: 'L 3.

Makponucruc

_o-'l b .
dykyc

_-'I C.

-

Capraccym

Bepnsie otBeThI: i 3.

Maxkponuctuc

4 b.
Dykyc

o C.

Capraccym
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
UYepes remaTo-IUIalleHTapHBIA 0apbep B OPraHU3M IUI0Ja MOTYT IPOHUKHY T

JlanHbIie OTBETHI: ' b,

Kucnopon

_o-'l C.
Bupycst

& e.

Amnrurena

B3 Bepusic orsers: S p,
Kucnopon

4 c.
Bupycsl

_F'Id.

IlomoBere TOPMOHBI

_-'I e.

AHTHTETa

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Bribepure )KMBOTHBIX, O0Jiee MM MEHEe OTAAJICHHBIE IPEIKHA KOTOPBIX KOTJa-TO MMEJN Pa3BUThIE KPbIIbs U ObLIN
CIIOCOOHBI K TIOJIETY, HO TO3/IHEE YTPATHIIM 3Ty CIIOCOOHOCTD.

Jannbie oTBeTHL: L4 3.

bioxn

_F'I b.
Omy

_-'I C.

: ﬂ Bmm

Bepnsbie otBeThI: L 3.

Broxu

4b.
Omy

o C.

Bum
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BONIPOC 7: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNYMEHHOI'O TEKCTA

Hepe,u BaMu I/I306pa)KeHI/I$I Pa3INMIHBIX CTa)II/Iﬁ HEKOTOPOIO Mponecca NpoTEeKAroUEeTro y paCTeHHﬁ. PaCCMOTpI/ITe PUCYHKH U
BBITNTIOJIHUTC 3aJIaHUs.

I10JI€ B BU/JIC ITOCJICAOBATCIIBHOCTH 6YKB 0e3 3HAaKOB NpenrHaHusA N HpO6eJ’IOB, PErucTp HE BAKCH.

Ortset: [mM]
2. BeibepuTe BepHBIE XapaKTePUCTUKH IIPEICTABICHHOTO Mporecca (OTBET 3alUIIKNTE B OTBEACHHOE M0JIE B BULIE
MOCIIEIOBATENILHOCTH JIATHHCKUX OYKB B a()aBUTHOM IOpsiIKe Oe3 3HAKOB NPEIHHAHUS U IPOOEJIOB, PETHCTP HE BAXKEH):

a. OnbUIeHHE U OIJIOIOTBOPEHHUE MPOUCXOIAT HE CHHXPOHHO

b. Apxerouuii IpeaCTaBICH OJHON KIICTKON

c. IIpu o6pazoBaHuK Meracop MPOUCXOTUT MEHO03

d. ®opmupyeTcs TPUILUIONIHBIN SHAOCTIEPM

e. JKenckuii rameTopuT COCTOUT U3 7 KIETOK

Ortser: [C]

3. o xapakTepHbIM JIETaJISIM CTPOCHUSI ONIPECIUTE, K KAKOMY OTJEy OTHOCHUTCS U300paKeHHOE pacTeHHE U
3aMUIIUTE PyccKoe Ha3BaHUe 5TOro OT/AeJa B OTBEJEHHOE MOJIe.

Ortser: [h]

4. 3anumuTe B OTBEICHHOE MOJIC PyCCKOe Ha3BaHMeE KIICTKU, KOTOpast JaeT Ha4alo 3apOJIBIIIEBOMY MEIIKY.

Ortser: [0]
5. 3amuumTe B OTBEJCHHOE NOJIe PyCCKOe Ha3BaHUE TUIA THHELEes 3TOr0 PACTCHHUSL.



Ortser: [K]

Bri0OpaHHbIii 0TBeT:

MeToa OlLleHKH

Tounoe coomeemcmeue
MeTox OlIEHKHU
Tounoe coomeemcmeue
MeTox OLEHKHU

Cosnaodenue wabnona

Cosnadenue wabnona

[lepen Bamu m300pakeHNs pa3IMIHBIX CTaINil HEKOTOPOTO MpOoIiecca MPOTEKAIOIETO y pacTeHUH. Pa

E AN B o Sl v ¥ AN e >

[ "'.\ VS PREE (A  CA, '“"\w / B zrg’i.’;ﬁ ; T

1. YcraHOBHTE NMPABIIBHBIA HOPSJOK CTAANI Pa3BUTHS CEMEHH, HAUMHAsI ¢ caMoi paHHeH. OTBeT 3ar
3HAKOB IPETIMHAHUS U IPOOEIIOB, PETHCTP HE BaXKCH.

Otser: / ABJIET'B

2. BeiOepuTe BepHbBIC XapaKTEPUCTHKH MPECTABICHHOTO MpoIiecca (OTBET 3aIHIIUTE B OTBEACHHOE T
mopsizike 0e3 3HAKOB MPEMUHAHUS U TPOOEIIOB, PEIUCTP HE BaXKCH):

a. OnbUIeHHe U OTUIOIOTBOPEHHUE MPOUCXOIAT HE CHHXPOHHO

b. ApxeroHuii npeCTaBICH OJHON KJICTKOM

c. [Ipu o6pa3oBaHny Meracrop MpoOUCXOAUT Mei03

d. ®opmupyeTCS TPUILUTOUTHBIN SHAOCTIEPM

e. Xenckwuii rameTouT COCTOUT U3 7 KIETOK

Otser: & acde

3. ITo xapaKkTepHBIM JETANISIM CTPOCHHS OIIPEAEIINTE, K KAKOMY OT/IEJIy OTHOCHTCSI H300pakeHHOE pac
ToJe.

Ortser: @ JBynoJjbHbIE

4. 3anumuTe B OTBECHHOE MTOJIE pPyccKoe Ha3BaHMe KJICTKH, KOTopas JaeT Hadallo 3apObIIIEBOMY 1}
Otger: & Meracnopa

5. 3anummTe B OTBEJCHHOE I10JIE pyccKoe Ha3BaHMe THIA THHEIEes 3TOT0 PaCTeHHSI.

Orser: & CHHKapIHBIH

HpaBl/IﬂbeIe OTBEThI 1JIsA: In

ABJIETB

HpaBl/IﬂbeIe OTBETHhI 1JisA: C

ACDE

IIpaBuiabHble oTBeTHI 1Js1: h

[TIm]okpeiTOCeM[ sic [HHBIE

[LIu]BeTKOBBIE



MeTo/1 OLleHKH Hp{lBl’[Hbele OTBEThI 1JIfl: O

Tounoe coomsemcmeue Meracnopa

Tounoe coomsemcmeue Makpocnopa

MeTox OLIEHKH IlpaBuibHbIe 0TBETHI 11 K
Cosnadenue wabaona [ ]enokapnHbIi
Cosnaodenue wabnona [Cclunkapnusbriii

Cosenaodenue wabnona [Cclpocumiics
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNIYIMEHHOI'O TEKCTA

Ha pucynke n300paxeHbl TeHEPaTUBHBIC CTPYKTYPBI PEICTABUTEINICH pa3IMYHBIX OT/CIIOB BBICIINX pacTeHui. BHecute
pyCCKHE Ha3BaHMs 3TUX OT/AEJIOB B OTBEJICHHBIE TI0JIA PSAIOM C COOTBETCTBYIOIIIMMHU HOMEPAMH.

BbIOpaHHBIii 0TBET: Ha pucynke n300paxxeHbl reHepaTUBHbIE CTPYKTYPHI IPEACTaBUTENCH PA3IMYHBIX OT/IEJIOB BBICIIHX |



ToJid pAAOM € COOTBECTCTBYIOIIMMU HOMEPAMU.

)2
1. @ romocemennbie
2.9 NMoJIayHOBHIHbIE

3. @ ronocemennnie

4.9 MANOPOTHUKOBHIHbIE
5. @ XBOILEBHIHbIE

MeToa oueHKH IIpaBujbHbIE OTBETHI AJISI: I

Cosnaoenue wabiona [Hu]serkoBsie( )?( )?()?()?2()?2()?()?()?
Cosnaoenue wabiona [TIm]okpsertocem[est |aubIe( )?( )?()?2()?2()?2()?()?()?
MeToa OlleHKH IIpaBuabHBIE OTBETHI 1JIs: t

Cosenadenue wabnona [T ]mayraoBumaste( )?( )?()?()?()?2()?()?()?
Cosenadenue wabnona [T mayas( )?()?()?()?2()?2()?2()?()?

Cosnaoenue wabiona [TIm]naynoo6pazubie( )?()?()?()?2()?()?2()?()?
MeToa OlleHKH IIpaBubHBIE OTBETHI JJISA: Y

Cosenadenue wabnona Tomocem[est|anbie( )?()?()?()?()?()?()?()?
MeTox OLIEHKH IIpaBujbHbIE OTBETHI JIsI: O

Cosenadernue wabnona [TTm]anoporaukoo6paszubie( )?()?()?()?2()?2()?()?()?
Cosnadenue wiabnouna [Mn]anoporaukosuausie( )?()?()?()?()?()?()?()?
Cosenadernue wabnoua [T ]amoporauku( )?()?()?()?2()?()?2()?()?

MeToa oueHKH IIpaBujibHbIE OTBETHI AJIsI: W

Cosnadenue wiabnona [Xx]BomeBumusie( )?( )?()?()?2()?2()?()?()?
Cosnadenue wiabnona [XxIsomm( )?()?()?()?()?()?()?()?

Cosnadenue wiabnona [Xx]Bomeobpaznsie( )?( )?()?()?()?()?()?()?
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BOIIPOC 9: 3CCE

Ilepen Bamu TekeT, copep:kammii NATh 0MOJIOrHYeCKUX OIIMOOK. BHHMaTeIbHO POYTHTE €ro,
HaliAuTe OIUOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B 0TBE/IEHHOE MOJIe.
Buumanue! Hcnpaenenue ¢hpazol ucknouumenvno ompuyanuem (Modxcem — He MoOdicem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

Buonormyaeckast 3BOIIOINHUS — MPOIIECC, KOTOPEI COMPOBOXKIAETCS H3MEHEHNEM TeHO(OH I IOy IS,
(dhopMupoBaHHEM adanTalyii, OOpa3oBaHWEM W BBHIMHPAaHHEM KaK BHIOB, TaK W JPYTHX TaKCOHOB,
npeoOpa3oBaHreM 3KocucTeM W Ouocdepbl B menoM. K yucny ABMKYIIMX CHII 3BOJIIOLWH, COTJIACHO
CHUHTETHYECKOH TEOPHH, OTHOCITCS TaKHe MEXaHM3Mbl, KaK MYTAalMOHHBIA Tpolecc, MOTOK T'€HOB, Apeid
TeHOB, BUJI000pa30OBaHWE M €CTECTBEHHBIN oTOOp. llpndyem enmHCTBEHHas cwia, CIIOCOOHAs W3MEHATH
4acTOTy ajuiesied M TeHOTHUIIOB B MPHUPOAHBIX MOMYJSIUAX — €CTECTBEHHBIH OTOOp, YTO M OTpa)kaeT ero
0co0y10 POJIb KaK BEAYILETo SBOIIONHOHHOTO (hakTopa. HeoOxoamumoe ycnoBue i AeHCTBHSI €CTECTBEHHOTO
0oTOOpa — HANMYWE HACIEJCTBEHHON M3MEHYMBOCTH. MyTaluu, KOTOPBIE CIy>KaT MaTeprUaioM sl JeHCTBUS
IPYTHUX CHJI SBOJIIOIMH, BOSHHUKAIOT TOJBKO B pe3yibTaTe M3MEHEHHI OKpy»karomieil cpenpl. He cexper, 4To
0CcOOEHHOCTH Cpelibl U3MEHSAIOTCSI BO BPEMEHHU U B MPOCTPAHCTBE, & OPraHU3MBbI MPUCIIOCA0IUBAIOTCS K 3TUM
n3MeHeHusM. [Ipu 3TOM MyTallMOHHBIN MPOLIECC — €AMHCTBEHHBIA (PaKTOp, MPUBOAIINIA K ITOSBICHUIO B
JAaHHOW TOMYJISAIMM HOBBIX ajUieleld WIM TEeHOB. B pe3ynbrare HOCHUTENW IIOJIE3HBIX HACIEICTBEHHBIX
CBOMCTB UMEIOT 6OJ'II)IHG IIAHCOB BBDKUTH U OCTaBUTH MOTOMCTBO. B XO0J€ PAaSMHOXCHUA OHHU NIEPCAat0T CBOU
MPU3HAKU 0COOSIM CIEYIONINX TTOKOJICHUH, U 3TO MOXET MPUBECTHU K 3aKPETUICHHUIO TPH3HAKA.

Ha mporspxennn monroro BpeMeHH Hayke ObLT M3BECTEH JIMINb OAWH CIIOCO0 Tepeadn TeHeTHIeCKOn
WHPOPMALIUM MEXIYy OCOOSIMH — OT pOIUTeNeid K JaeTsM. Temepb [0Ka3aHO CYIIECTBOBAaHHE €IIE M
TOPHU3OHTAJILHOTO IIE€PCHOCA, KOTOprfI OCYHIECTBIIACTCA B TOM YHCJIC U MCXKAY MNPCACTABUTCIAMU OJHOT'O
MTOKOJIEHUSI. ATEHTaMU Tepelaydl HaClIeCTBEHHON WHGOpMAIMK B 3TOM CiIy4dae MOTYT OBITh BHPYCH U
IIa3MUIBI, & Pe3yNbTaTOM Tepefadn - HacleJIOBaHUE ONarornproOpeTEeHHBIX MPU3HAKOB, TOSBHUBIIUXCS B

m pe3ynbraTe MOIUGUKAIMOHHON HW3MEHYMBOCTH. TakoW BapHaHT Mepeladyd HacleACTBEHHBIX CBOMCTB
WCTIONB3YeTCA B IPUPO/IE TIPH Tepeaade TeHOB KaKk MEXy POKapHOTaMHU, TaK M MEXIy 3YKapHOTHISCKUMU
OpraHM3MaMH WA OT MPOKAPHOT - K dyKapuoTaM. HeyTmBUTENbHO, YTO TOPU3OHTAIBHBIA MIEPEHOC IIHPOKO
BHEJPSAETCS YE€JIOBEKOM B MPAKTUKY CEJIEKLIMH, B TOM 4yHciie pu co3nanuu ['MO.

Harueii 1) K aBmxymuM cuiiaM 3BOJIIOIMH OTHOCAT MYTAI[HOHHYIO H3MEHIHBOCTh, OOpHOY 3a CyIECTBOBAHHE,
OTBET: €CTeCTBEHHBIE 0TOOp, Apei( reHoB, n3oisinnio. [I0TOK TeHOB HEe OTHOCHTCA K JABIKYIIMM CHIIaM
IBOJIOLUH.

2) V3MeHsTh 4acToTy ajuieNield MOXKET He TOJIBKO €CTeCTBEHHBIH 0TOOP, HO U MOMYJISLIMOHHbIE BOJIHBI ,
Jpeiid reHos.

3) MyrTauuu ciykaTr MaTepUaioM JiIst SBOJIIOIMH, BO3HUKAIOT B PE3YJIbTaTE H3MEHEHHS T€HOTHITA
OpraHu3Ma H3-3a BO3IACHUCTBHUS pa3HO00pa3HbIX (PaKTOPOB.

4) TToMrUMO MyTAIIMOHHOTO MPOIIECCa, MPUBOASIIETO K MOSBICHHUIO B IAHHOM MOMYJISIIUN HOBBIX ajllesen
WM T€HOB, MOKET OBITh eIlé U peiid reHoB.

5) B pe3ynbpTaTe ropu3oHTAIBHON Mepeaayn, BO3MOXKHO HACIeI0OBaHUE JTIOOBIX MPU3HAKOB, KaK
OIIarOMPHUATHEIX , TAK M HEUTPAIFHBIX, U HEOJIAT OIIPUSATHBIX.

BepHhsrit [OtcyrerByer]
OTBET

1
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

B oannom 3a0anuu eam HeobXoOuMO nNpoOAHANUIUPOBAMb (DpACMEHM MeKCMd, NOCEAUJeHHbL
(MemoouKe UCCie008aHull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MeKCma 6bINOJHUMDb
“3a0anusl.



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 00ecredrBaroT
HeOOJIbIINE TOCNIE0BATEILHOCTH HYKJICOTHAOB - mpaiiMepbl. Mx 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 TnpuOaBiieHUs K TeMIepaType IUIaBlieHUs (TeMieparypa, OpH KOTOPOH MPOUCXOTUT
pa3peAMHEHUE JBYXIENOYEUHON Mosekyasl 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 HeoO0XOoIuMOou
nocienoBarensHocta JIHK.

Jist Toro, 4To0bl paznuuuTh nocieaoBatensHocTH JJHK, MOXHO HCnonp30BaTh pecTpUKTA3hl —
(bepMeHTBI, KOTOpbIE Y3HAIOT M Pa3pe3aroT CTPOro ONpeesIeHHbIE MOCIEI0BaTEIbHOCTH HYKICOTH OB
B JIHK (Tak Ha3biBaeMble 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' u5-G-3.

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

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3’

OrBer:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa nuasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus odparnoro npaiimepa: [K]°C

2. Tlomydennslid B mpenbinymieid dactu 3amanus [P mpomykT BcTpamBaeTcst B IUTa3MUIY IS
CHUHTE3MpOBaHUs Oenka B OakTepusx. Bam nmaHbpl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (IHIOHYKJea3bl pecTpukiuu) crneunduuno paspesaror JHK. B orsere
YKa@KUTe pa3Mep (QparMeHToB, KOTOpbIE TOJy4aTrcs B pe3yiabTaTe peaklud PpPECTPUKIHH,
MPOU3BEACHHOW JTHMH PECTPUKTAa3aMH ISl IUIa3MHIBI, COAEp)Kalled BCTaBKY B IPaBHILHOU
OpPHEHTAINH LIEIH.

Alul5 - AG|CT -3

EcoRI5 - GJ/AATCC - 3



EcoRlI
1875

MecCTO BCTaBKKU

EcoRl EcoRI EcoRl
625 1875 625
& npomoTop

OTBeT 3anuIIUTe B OTBEeJEHHOE MO0Jie B BH/E MOC/IeI0BATEIbHOCTH YHCEJ, PACIOJIOKEHHBIX IO
BO3PACTAHHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPoOeIaMHu.

Otger: [mM]

BeiOpaHHbIi OTBET:

B 0annom 3a0anuu 6am HeobX00UMO NPOAHATUIUPOBAMY pazmenm meKcma, noce
SHAHUILL u ungopmayuu u3
Meton nonumepasnoit nenHoi peakuuu (I1LIP) B HacTosiiee Bpemsi MIUPOKO I
MO3BOJISICT TOJYYHUTh OOJIBIIOE KOJMYECTBO KOIUH MHTEPECYIOUICH HAac MOCIIe;
oOecrieunBarOT HEOOIbIINE MTOCIE0BATEILHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK takum o0pa3om, 4ToOBI MOCIIEI0BATEILHOCTh TaK HA3bIBAEMOTO TPSMOTO TIpa
IENH, TOT/Ia Kak 0OpaTHBI mpaiiMep oOpaTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIBHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCThIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIM Y3HaThb HEOOXOMUMYIO MOCIIEAOBATENb
OTIPENIeICHHOW TEMIIepaTyphl - TEeMIIEPATyphl OTXKUTA MpaMepoB. DTa TEeMIIepar
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

57 - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTA
TTCATAACTCGATAGGAC - 3°

OrtBer:

[Tpamoii mpaiimep: “# 5'-ATGCAGGTTTATCAT-3'

OGparnbiii npaiivep: @ 5'-ACAGTTAATGTAGTT-3'

Temneparypa niasieHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaenus obpartHoro npaiimepa: @ 38°C

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



MeTo/ OllEHKH

Coodeporcum

MeToa OLEHKH

Cooeporcum

MeToa OLEHKH

OTBETE YKaKUTE pa3Mep (PparMeHTOB, KOTOPbIE MOIY4aTcs B PE3yNbTaTe Peaklny
IUIa3MUABI, COAEpIKallel BCTaBKY B IPAaBUJIbHOM OpUEHTALUU LIETH.

Alul5 - AG|CT -3

EcoRI5 - GJAATCC - 3

MeCTO BCTaBKKN

EcoRlI EcoRl EcoRI
1875 625 1875 o
@ npomotop

OTBeT 3anuIIUTe B OTBCACHHOC II0JI€ B BHJAC MOCJICA0BATCJIBHOCTH YMUCEJ]
OAUHOYHBIMHA npoﬁeﬂaMn.
Orger: & 19 41

npaBH.lbllbl(‘ OTBETHI JJIfl: X

ATGCAGGTTTATCAT

l'lpzmu.n,m,le OTBETHI JIfA: Y

CTATCGAGTTATGAA

l'lpzmu.n,m,le OTBETHI AJIsl: Z

Tounoe coomseemcmaue 40

MeTo OLleHKH

IIpaBuiibHBIE 0TBETHI AJIs: K

Tournoe coomseemcmeue 40

MeToa OlEeHKH

n])aBll.1hthe OTBETHI AJisA: M

Tounoe coomeemcmaue 644 666 1250

2
u3 5 6ajli10B

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum 00pa3zoM MOKHO pa3eiuTh MOJy4YeHHbIe B Ipeabiaymem 3agannu ¢gparmentsl JHK?
Kpatko onumuTe OCHOBHOM NMPUHIMII JAHHOH METOAMKH.

Jannbrit
OTBET:

Onekrodopes B arapo3HoM reie

-[103BOJISIET OLIEHUTH KonmuecTBO amiutiduuposannoil JJHK u e€ pasmep. ®parmentst JJHK paznenstores
10 UX MOJBMXKHOCTH B Telle.

-caxapodocdaTHbIi 0CTOB MOJICKYIT 3apsDKeH oTpHuaTeabHo u nostomy nenu JJHK nBrmxkyrcs gepes
CHEeMATbHBIN arapo3HbINA Teb OT KaTo/1a 3apsHKEHHOTO OTPHIATENFHO K aHOLY

- OoJtee IITMHHBIE MOJIEKYJIBI TIPOXOST Yepe3 refib MeJUIeHHee YeM KopoTkue Moiekyibl JJTHK, kotopeie



MUTPUPYIOT OBICTpEE.

-rejib COACPKUT CIIeLMATbHBINA KPacUTeb, KOTOPBIHM MpH B3auMoaeicTBuu ¢ mojiekyinamu JJHK
HUHTEPKATUPYET MEXK]y a30THCTHIMU OCHOBAHUSIMH AyIUIeKca u Qurrompecupyet B Y O-nydax.

Bepmnsrii [OtcyrerByer]
OTBET

5
u3 5 0ajl1oB

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

Brumamenvro npouumaiime npeonodicennvle pazmenmol MeKCma u paccmompume pUcyuKu, 3amem nepexooume K
8bINOJIHEHUIO 3A0AHUI.
®parmenr 1.
BonbIIMHCTBO HA3eMHBIX PAaCTCHUI BCTYNAIOT B CHMOMOTHIECKHE OTHOIICHHS C rpubamMu, 00pa3ysi MUKOPH3Y. DTH IpHOBI
UTPArOT KIIOYEBYIO POJIb B PETYIIAILUH JOCTYITHOCTH MUTATEIbHBIX BEIIECTB U MHTEHCUBHOCTH YIJIEBOAHOTO MeTaboIM3Ma,
Y4YacTBYIOT B ITOBBIIICHUH aJalTAIlHOHHBIX BO3MOXKHOCTEH pacTeHUH. OHU OKa3bIBAIOT BIUSHUE HAa CTPYKTYPY IOUYBHI,
Ouopaznoobpasue GpUTONEHO30B U (YHKIIMOHUPOBAHUE IKOCUCTEM B 11e70M. COTNIaCHO COBPEMEHHBIM MPEICTABICHUSIM
BBIJICIISIIOT CJIETYIONINE OCHOBHBIE TUITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPO(HBII U SKTOIHIOTPO(HBIN, COYETAIOIIHHA B
ce0e 4epThl JBYX HEPBBIX THUIIOB.
DKTOMHUKOpH3a BO3HUKAET, KOTAa TU(BI rpuda OruieTaloT KOPeHb IUNIOTHOM CeTho, 00pa3ys uexoJl, WK MUKOPHU3HBIE
TpyOKu (prucyHok 1). ['n¢s! rprba NpOHNKAIOT CKBO3b PU30JEPMY KOPHS U PacIpOCTPAHSIIOTCS 110 MEKKIETHUKAM, HE
MIPOHUKas B KJIETKH. {715t KopHEH, 00pa3yroNIux TaKylo MHKOPHU3Y, XapaKTEpPHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB 1
PEIyKIHsI KOPHEBOTO YEXJIMKA BIUIOTH JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DOKTOMUKOPH3Y 00pa3yroT IpEeBECHbIC PACTECHHS,
cocTaistronire npuMepHo 10% cCOBpeMEHHBIX CEMEHHBIX pacTeHui. | pnOHON mapTHEP OTHOCUTCS K 0a3uIUaIbHBIM,
CyMYaThIM WJIN 3UTOTHYECKNM rpudam. B HacTosmee Bpemst onmcano okoso 8000 BHIOB SKTOMUKOPH3HBIX IPHOOB, HO
o0mee nx gncio MoxeT gocturath 20-50 Teicsd. HekoTophle u3 3THX TpHOOB, TaKHe KaK MOJA0CHHOBHUK MM MACIICHOK,
(bopMHUPYIOT CHMONO3 TOJIBKO C OJJHUM POJIOM AepeBbeB. Jlpyrue, kak, HalpuMep, MyXOMOpP, MUKOPU3YIOT OOJIBLIOE YHCIIO
pozoB xo3sieB. Co CTOPOHBI PACTEHUI OJJHO EPEBO MOKET UMETh 10 15 1 Gosiee rpuOHBIX MapTHEPOB. B 3KTOMUKOpHU3HOM
cumbuose o6a mapTHEPaA MOTYUYArOT B3aUMHYIO BBITOJy: pacTeHHE 00ecTIedBaeT MUKOOHMOHTA OpraHUYeCKUMHU

j COCIMHEHUSIMH, a TPUO, B CBOIO Ouepelib, CHaOkaeT pUTOOMOHTA MPEUMYILECTBEHHO COSANHEHUSIMHU a30Ta, B TOM YHUCIIe
MOYEBHHOIN — CBOMM TJIaBHBIM MPOJIYKTOM 00MeHa, a Takxke (hochopom, KaueM, KajblIueM U MUKpoaieMeHTaMu. Kpome
TOTO, Pa3BETBIEHHBIM MUILIENNIT Tprba MOCTABISIET PACTCHHIO BOAY, (YHKIIMOHAIBHO 3aMEHSST KOPHEBBIE BOJIOCKH.
OHpoMuKopu3a (pUCYHOK 1) XapakTepusyeTcst TeM, 4To I'M(bl MUKOOMOHTa POHUKAIOT B KJIETKH KOpHI KOpHs. Ha
TIOBEPXHOCTH KOPHSI OHA BBIpakeHa cJ1abo, M1 OCHOBHASI YaCTh MHUIEJINS IpUOa HAXOIUTCS BHYTPH KOpHS. B KieTkax KopHS
MOTYT 00pa30BBIBATHCS CKOIUIEHH T rprda B BUAE KIYOOUKOB U B BHJE ITy3BIPHKOB (Be3ukyn). ['n¢sr MoryT
Pa3BETBIATLCS BHYTPH KIETKH — 3TH 00pa30BaHUs HA3bIBAIOTCS apOyckynamu. K sHIOMUKOpH3€e OTHOCATCS
apOYCKYISAPHBIN (Be3UKYJIISIPHO-apOyCKyJIISIPHBIIT), SPUKOUIHBIA 1 OPXUIHBIH THUIL. [[Ba MOCIEAHNX XapaKTepPHbI TOJIBKO IS
npeacTaBuTeneil cemeiictsa Bepeckossie 1 OpxuaHble, COOTBETCTBEHHO. Hanbosee pacnpocTpaHeHHON pa3sHOBUAHOCTBIO
9HJIOMHUKOPHU3BI SBJIsIETCS apOycKyIsipHast Mukopusa (AM). AM ¢opmupyercst 60JIbIIMHCTBOM BBICIIHMX pactenuit (75-
90%) c rpubamu otnena Glomeromycota (~150 BunoB). He 00pasyror Mukopusy npeicraBurenn KpectonBeTHbIx,
MapeBsix, AMapanToBbiX 1 OCokOBbIX. Kak 1 B ciiydae ¢ 3KTOMHKOPH30i, MUKOPHU30BaHHOE pacTeHHe CHabXaeT rpud
OPraHHKOi, a PHJOMHKOPU3HBIE TPUOBI 00ECIIEYMBAIOT CBOETO X03sIMHA B TIEPBYIO ouepeib Gochopom, a TakKe KalueMm,
MeEZbIO U KaJbIIHEM.
OKTOSHIOMHUKOPH3a BO MHOTOM CXOZHA C 3KTOMUKOPH30ii: 00pa3zyercst MaHTHsI U3 TUd rpruda, 0THAKO MUKOOHOHT
IIPOHUKAET BHYTPb KJIETOK SIHUAEPMHUCA U KOPBI KOPHS. DTOT THIT MUKOPH3HI 00pa3yeTcsi HEKOTOPBIMU PaCTeHUSMH
cemeiicTBa BepeckoBble. ApOyTOMIHBIN THI SKTOHJOMHUKOPH3BI XapaKTePeH sl 3eMITHUYHOTO JIepeBa, TOJIOKHSIHKH,
TpYIIaHKH U JIp., @ MOHOTPOIIOUTHBIH - JUIS OABENbHUKA. MHOTHE N3 3TUX PAaCTCHUH SBISIFOTCS MUKOTPO(QHBIMH (T.H.
«canpouThI»).
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PucyHoK 1. 9KTO- (cneBa) u aHAOMMKOPU3a (cnpaBa). NoscCHEHUs B TEKCTe

®parmenr 2.

BoOoBbIe pacTeHHst ClIOCOOHBI K (POPMHUPOBAHHIO HECKOJIBKUX MYTYaIUCTHYECKUX SHAOCUMON030B (pUCYHOK 2). OnuH u3
HUX TPEACTaBIIsIeT CO00i cuMOnoTHYECKOEe B3auMoieiicTBue ¢ AM-rpubamu. Hannure AM yiydiiiaeT MUHEPaIbHOES
MUTaHUE PacTeHHUs, Ipexke Beero (ocaTHoe, MOBBIIIAET YCTOWYNBOCTD PACTEHUH K (pUTONATOreHaM U aOMOTHYECKHM
crpeccam. AM cumMOun03 conpoBokaaeTcsi popMUpOBaHHEM OCOOBIX CTPYKTYD, Ha3bIBaeMBIX apOycKynamu. B Hux
MIPOMCXOIUT B3aNMHBIN 0OMEH NpoaykTaMu GoTocuHTe3a 1 pochaTamu. BaxkHBIMH 3K0JIOTHYECKUME (DYHKIUSIMU TPHOOB
AM sBistoTCs 00ecTieueHHEe B3aMMOICHCTBHS PACTEHUH Pa3IMYHBIX BUIOB B (PUTOLEHO3aX IOCPEICTBOM E€ANHOM ceTn Tud
U ydacTue B ()OPMUPOBAHUH CTPYKTYPBI OUBHI.

Oco6erHocTEI0 6060BO-pH300HansHOTO cuMOmo3a (BPC) sBisieTcst BrICOKast ceu()UIHOCTD, TPOSBISAIONIASCS B TOM, YTO
OTIpeIeTICHHBIE BUABI/IITAMMBbI KIIyOSHBKOBBIX OaKTepHii 00pa3yroT COBMECTHUMBIE TTAPhI JIMIIb C ONPEICICHHBIMHI
rpymnmnaMu 6060BbIX. [Ipy 3TOM Ha KOPHAX PACTEHUI Pa3BUBAIOTCS CIIEHMAIU3UPOBAHHbBIE CTPYKTYPbl — KIyOCHBKH,
KOTOpBIE SIBJSIFOTCS] BUZOM3MEHEHUSIMU OOKOBBIX KOpHel. OHU (OopMHUPYIOTCS B pe3ylibTate (JOpMHPOBaHUS 0CO00M
KJIIyOE€HBKOBOM MepHCTEMBbl. bakTepuu nocenstoTcs BHYTPH KJIETOK KilyOeHbKa U TpaHchopMupyloTcs B GakTepousl. B
KJIIyOeHbKax CO3/Ial0TCsl ONTUMAIIbHBIE YCIOBHS I (PUKCALMH aTMOC(HEPHOTo a30Ta OaKTepOUIHBIM (PEPMEHTOM
HHUTPOTeHa3oil. ToT epMeHT paboTaeT B OTCYTCTBUHU KHUCIIOPOJa, U PACTEHUE CO3aéT MUKPOadpOOHYIO Cpelly BHYTPH
KITyOeHbKa, OKpYKasi ero CyOepUHU3UPOBAHHOMN DHJIOIEPMON U aKKyMYIUPYs JETTeMOINIOONH B KieTKkax. IMeHHO Hamndue
serremMoriaoonHa npuaaér 3phexkTHBHBIM KITyOeHbKaM HHTEHCHBHBIN po30BbIi IBeT. braronaps oopazosanuio bPC
060060BBIE pacTeHUsI MOTYT PACTH Ha CyOCTpaTax, He COAEp KallliX CBA3aHHOTrO a3oTa. OcyliecTBiIeHHeE mporecca QUKCAUH
a30Ta ompeJieNsieT 3HaUuTeNIbHYI0 poib bPC B kpyroBopoTe a3oTa B IpHPO/IE U MOBHIMICHNH TUIOIOPOANS TTOYB.
HHTEeHCHBHOCTE (POPMUPOBAHUSI CHMOMO30B 3aBHCUT OT 00ECIIEUSHHS 3JIEMEHTaMH TIOYBEHHOT'O UTaHNs PaCTeHUH —
¢dochopom u azoToM.
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PucyHok 2. A. MNMoToK Belectsa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBble cumburosbl 6060BbIxX
pacTeHui. MoACHEeHUS B TEKCTE

Buibepume BCE npasunvhvie omseemol u3 uemvipex npeonodcennuvlx. Omeemol Ha KaxicOblil BONPOC 3anuuiume 8



8uUde NOCIe008AMENbHOCIIU IAMUHCKUX OVKE 6 andasumnom nopsoke 6e3 npobeios u 3HaK08 NPEenuHAHUsL.

1. IpounTaiite ¢pparmeHT 1 M paccMoTpuTe pucyHok 1. BoiGepuTe Bce NpaBU/IbHbIE YTBepPKICHHU .
Bce pactenns cemetictBa BepeckoBble 00pa3yroT SPUKOUIHYI0 MUKOPH3Y
benokowyaHHas KamycTta — MUKOPH3HOE PACTEHHE
B omimmane ot 3HAOMHUKOPHU3BI, SKTOMHKOPH3a 00ECIIeYNBAET PACTEHHE MPEUMYIIIECTBEHHO MOUYEBHHON
[Ipu nmpopacTaHuy BHYTPEs KOPHS, TH(a YHIOMUKOPU3ZHOTO Iprda o0pasyer anmpeccopuit

Ortser: [X]

2. IIpouunraiiTe ¢parMeHT 2, paccCMOTPUTE PUCYHOK 2. BbiOepuTe Bce MpaBUJIbHBIE YTBEP KIEHHUS.
Bobosrie pacrenuss HE MoryT ojHOBpeMeHHO 00pa3oBaTh 1 MHKOPHU3Y, U KITyOSHBKOBBII cCUMOHO3
Pactenus cemeiictBa boOoBEIE 00pa3yIOT SHIOMUKOPHU3Y
I"a3000pa3HebIi a30T MpeBpalaeTcsi B KIyOeHbKE B aMUHOKHCIIOTHI
3a cozanue MUKpOa’poOHOM Cpeibl B KITyOeHbKE OTBEYAET TOJIBKO JIETTEMOITIO0NH

Ortser: [Y]

3. OcHOBBIBasiCh Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB U PUCYHKOB, BbIOepUTe Bce MPAaBHIbHbIE

yTBep:KIeHHs.

Ecmu BeIpammBaTe 6000BBIE paCTEHUS HAa JOCTATOYHOM O0ECTIeYeHNH a30ToM U hocopom, o HE
OynyT hopMUpPOBATH KOPHEBBIE CHMOMO3EI

DKTOMHUKOpPHU3a XapaKTepHa IJIs BCEX PACTCHUH

Hurporenasa npeBpaiaer MOJIEKYJISIPHBIA a30T B aMMOHUH

Bobosrie pacrenuss HE moryT ¢opmMupoBars SKTOTpOQHYI0 MUKOPU3Y

Ortser: [7]

4. OcHOBBIBAasICh HA MH(OPMALUM U3 TEKCTOBBIX (PparMeHTOB U PUCYHKOB, OTBEThTE HA BONPOC: yCHJIEHHEe KaKHX
NPOoLEecCOB MPOMCXOAUT NPpH 3PpPeKTUBHOM PYHKIMOHMPOBAHMY B3aMMOBBITOHBIX CHM0OH030B pacTeHu,
KJIy0OeHbKOBBIX OakTepuii 1 AM-rpuooB:

TpaHcmopTa yrieBo0B U3 JHCTa B KOPEHb

TpaHcmopTa BoAbl N3 KOPHS B JIUCT

TpaHcropTa MUHEPaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTCHHUE

TpaHcropTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT

Otger: [mM]

5. OcHOBBIBasICh HA HHPOPMALNHU U3 TEKCTOBBIX (P)PArMeHTOB, PUCYHKOB M Bamux 3HaHusix, BeidepuTe Bee
NpaBUWIbHbIC YTBEP:KICHHA.

Jlis Bcex 3KTOMHUKOPHU3HBIX TPHOOB XapaKTepeH MUPOKUIl CIIEKTp pacTeHUNH-X035eB

Bce «canpoduTHbIe» pacTeHUs SBISIOTCS 00JIMTaTHBIMH MUKOPH3000pa3oBaTessiIMU

Pactenust HE criocoOHBI ycBauBaTh OpraHuueCcKHid a30T

Pa3paboTka npenapaToB Ha OCHOBE MUKOPHU3HBIX T'PHOOB MO3BOJIUT YBEJIUYUTh YPOKAHHOCTh

KyJIBTYPHBIX PACTEHHH

Ortser: [N]

BriOpaHHBIii 0TBET:

Brumamenvno npouumaiime npeonodicennuvle Gpazmenmsl meKcma u paccmMompume PUCyHKY, 3amem nepexo
®parmenr 1.

BonbIIMHCTBO Ha3eMHBIX PACTEHHUH BCTYMAIOT B CHMOMOTHYECKHE OTHOIIEHUS ¢ TpHOamMu, 00pa3yst MHKOPH3)
MTUTATEIbHBIX BEIECTB U HHTEHCUBHOCTHU YTJIEBOIHOI'O METa00IM3Ma, YIACTBYIOT B MOBBIIIEHHH a1alTAIIHOF
CTPYKTYPY IOUBBI, OHOpa3HOOOpa3re PUTOIEHO30B U (PYHKIIMOHUPOBAHHIE HKOCUCTEM B IiesioM. CoracHo co
MHUKOPH3: S3HAOTPO(DHBIH, IKTOTPODHBIH 1 IKTOIHAOTPODHBIH, COueTaomuni B cebe YepThl ABYX HEPBBIX THIIC
OKTOMHMKOpPH3a BO3HHUKAET, KOT/1a TH(BI Tprbda OIIeTaloT KOPeHb IIOTHOH CeThIo, 00pa3ys 4eXoJI, WK MHKO]
PH30A€pMY KOPHSI U paclpOCTPaHsIOTCS [0 MEKKJIETHUKAM, HE IPOHUKAs B KieTKH. J[is kopHe#, oOpazyromr
PEIyKIUS KOPHEBOTO YEXJIMKA BIUIOTH JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DKTOMHUKOPH3Y 00pa3yroT IPEBECHBIE |
pactenuii. 'pnOHOI mapTHEP OTHOCUTCA K Oa3uIMaIbHBIM, CyMYaThIM HIIM 3UTOTHYECKUM Tprbam. B HacTosi
oOmee nx uncno MoxeT gocturath 20-50 Teicsd. HekoTopele U3 3THX TprOOB, Takue Kak ITOJ{OCHHOBHK WU M
Jpyrue, Kak, HalpUMep, MyXOMOp, MUKOPU3YIOT OOJIBIIIOE YHCIIO PoI0B X03sieB. CO CTOPOHBI pacTeHUH OTHO
SKTOMHKOPHU3HOM cMMOHO03¢ 00a mapTHEPaA MOTy4yaroT B3aMMHYIO BBITO/ly: PACTEHHE 00eCIeYBaeT MUKOOHOF
(UTOOMOHTA IPEUMYIIIECTBEHHO COCIMHEHHUAMH a30Ta, B TOM YHCJIC MOUYEBHHON — CBOUM TJIaBHBIM IIPOIYKTO
MHKpodJieMeHTaMu. Kpome Toro, pa3BeTBIEHHBIM MUIIENHIA Tprba MOCTABISIET PACTEHUIO BOY, (YHKITHOHAT]
OHpoMHuKOpH3a (PUCYHOK 1) XapakTepu3yeTcst TeM, 4TO TH(hBI MUKOOMOHTA MPOHUKAIOT B KJIETKH KOPHI KOPH;
MHUIEeNUs Tprba HaXOANUTCS BHYTPH KOpHA. B KiteTkax KOpHS MOTYT 00pa30BBIBaThCA CKOIUICHHS TH( Tpuda B
Pa3BETBIIATHCS BHYTPH KJIETKH — 3TH 00pa30BaHUs HA3bIBaIOTCA apOyckynamu. K sHIOMHUKOpH3e OTHOCSATCS
opxuHBIN TU. [IBa mocIeTHUX XapaKTepHBI TOJIBKO LI MIpecTaBuTeNneii ceMeiicTBa BepeckoBrie u Opxuar
SHJIOMHUKOPHU3HI ABIIsIETCS apOycKysipHas Mukopusa (AM). AM dopmupyercs O0JIBIIMHCTBOM BBICIIHX PACTT
o0pazyroT MuKopu3y npencraBurenu Kpecronsernsix, MapeBbix, AMapaHToBbIX 1 OcokoBbIX. Kak 1 B cityye
OPraHHKOM, a BHJOMHKOPU3HBIE TPUOBI 00ECIIEYMBAIOT CBOETO XO3sIMHA B TIEPBYIO ouepeab Gochopom, a Taks
DKTOSHJIOMHKOPH3a BO MHOTOM CXO/IHa C SKTOMHUKOPH30ii: 00pasyercs MaHTHs U3 riud rpuba, 0JHAKO MHUKOO
MHUKOPH3BI 00pa3yeTcs HEKOTOPBIMU pacTeHUsIMU ceMeiicTBa BepeckoBbie. ApOYTOMTHBIH THIT 3K TORHIOMHK(
U JIp., @ MOHOTPOIIOUTHBIH - JUISl TTO{beTIbHNKA. MHOTHE U3 3THX PacTeHUH SBISIOTCS MUKOTPO(HBIMH (T.H. «



IKTOMUKOPKIZ INQOMHEOPMIA

PucyHoK 1. 9kTO- (cneBa) n aHAOMMKOPU3a (cnpaBa). NosCHEHUs B TEKCTE

®dparmenr 2.

BoOoBbIe pacTeHHst ClIOCOOHBI K (POPMHUPOBAHUIO HECKOIBKUX MYTYAIMCTUYECKHX SHIOCUMON030B (PUCYHOK
B3auMojeiicteue ¢ AM-rpubamu. Hanmune AM yrydiiaeT MHHEpajabHOE MUTAaHUE PACTEHHUS, IPEKIE BCETO (
abnoTuueckuM crpeccaM. AM cHMOH03 conpoBoXaaeTCst HOPMHUPOBAHUEM OCOOBIX CTPYKTYP, HA3bIBAEMBIX ¢
¢dotocunTe3a u pocharamu. BaxkHBIMH 3KOJTOTHIECKIMH (QYHKIUAMHU TprO0B AM SIBIISIOTCS 00eCIICUeHHE B
MIOCPEACTBOM EIMHOHN ceTH TH( U ydacTHe B (OPMHUPOBAHUU CTPYKTYPHI IIOUBHI.

Oco6eHHoCTEI0 0000BO-pH300HansHOT0 cuMOmo3a (BPC) sBisieTcst BrIcOKast CEM(DUIHOCTD, TPOSIBIISAIONIAS
00pa3yroT COBMECTHMBIE NAPHI JIUIIE C ONIPEACICHHBIMHU rpynnamMu 0000BbIX. [Ipu 3ToM Ha KOpHSIX pacTeHHH
KOTOpBIE SIBISTFOTCS] BUIOM3MEHEHUSIMH OOKOBBIX KOpHEH. OHM (OopMupyroTCs B pe3ynbTaTe GOpMHPOBAHH (
KJICTOK KIyOCHbKa U TPaHCHOPMUPYIOTCS B OaKTEpOUIbl. B KiIyOeHbKaX CO3Mal0TCS ONTHMAJIBHBIC YCIOBHS [
HUTPOTeHa30il. OTOT epMeHT paboTaeT B OTCYTCTBUU KHUCIOPO/A, U PACTEHHE CO3AaET MUKPOAIPOOHYIO CPE;
9HJIOCPMOI U AKKYMYJIUPYS JISTTEMOTTIOOHH B KJIeTKax. FIMEHHO Hajauyue jgerreMorioounHa npunaét sh ek
o0pazoBanuio BPC 6000BbIe pacTeHUs MOTYT PacTH Ha CyOCTpaTax, He COMEpIKaIUX CBA3aHHOTO a3oTta. OcyI
poib BPC B kpyroBopoTe a3oTa B IpUpOAE ¥ NOBBILIEHUH II00POUsl MO4B. IHTeHCUBHOCTH (hOopMUpOBaHU
MUTaHUsA pacTeHuit — Hochopom u a30ToM.

A POL B
| Ceer COQ N |
| Wy —— i PO} NHS. N
N / J/Mouesita
A iR

Yrnesoasi

NH® wlp (iyranam

PucyHok 2. A. MNMoToK Bellectsa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBbie cMMbMO3bl

Buibepume BCE npasunvhvle omeemubi u3z uemuipex npeonogicennvix. Omeemul Ha KANCOI 6ONPOC 3ANUULUTI
nopsioke 0e3 npo6enos u 3HAKO8 NPEeNnUHAHUsL.
1. IpounTaiite ¢pparmenT 1 n paccMoTpuTe pucyHok 1. BoiGepuTe Bce npaBHIbHBIE YTBEP KIEHHU .
Bce pactenns cemeiictBa BepeckoBbie 00pa3yIoT 3pHUKOUAHYIO MUKOPH3Y
BenokouanHas kammycTa — MUKOPHU3HOE PAacTCHUE
B oTnmume oT 9HAOMHUKOPH3HI, SKTOMHUKOPH3a 00ECTIEYNBAET PACTEHUE TPEUMYIIIECTBEHHO
[Ipu nmpopacTanuy BHYTPEs KOPHS, TH(}a S3HIOMUKOPHU3HOTO Tprda 00pasyeT anmpeccopui

Orser: @ cd

2. IIpounraiiTe ¢)parMeHT 2, pacCMOTPUTE PHCYHOK 2. BbiOepuTe Bce MpaBUJIbHBIE YTBEP KIACHHUS.
Bobosrie pactenus HE MoryT onHOBpeMeHHO 00pa3oBaTh 1 MUKOPHU3Y, U KITyOSHBKOBBIH CI
Pactenus cemeiictBa boOoBEIE 00pa3yIOT IHIOMUKOPH3Y
I'a3000pa3HebIii a30T MpeBparaeTcs B KIyOeHbKE B aMUHOKHCIIOTHI



MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

Otser: " be

3a CO3J1aHUC MI/IKp0a3p06HOI71 Cpeanbl B KIIYGCHI)KG OTBEUYAET TOJILKO JIETTEMOTII00UH

3. OcHoBbIBasich Ha HH(OPMAIINY N3 TEKCTOBBIX (PParMeHTOB M PHCYHKOB, BbIOepHTe Bce MPABHIbHBI

Orser: & cd

Ecnm BeIpamuBaTh 6000BBIE paCTEHUS HA IOCTATOYHOM OOecTieueHHH a30ToM u (pochopom
OKTOMHKOpPHU3a XapaKTepHa Ul BCEX PACTCHUH

Hurporenasa npeBpalaer MOJEKYJISPHBIM a30T B aMMOHUN

Bo6ossie pactenns HE moryT ¢popmMupoBaTs 3KTOTpO(QHYIO MUKOPU3Y

4. OcHOBBIBasICh HA HHGOPMAIMHU U3 TEKCTOBBIX (parMeHToOB U PHCYHKOB, OTBETHTE HA BOMPOC: YCHJI
(pYHKIIMOHMPOBAHNH B3aHMOBBITO/IHBIX CHMOHO030B PACTeHHUIl, KJIy0eHbKOBBIX OakTepuii 1 AM-rpuoo:

Orser: & bd

TpancnopTa yrieBoJa0B U3 IMCTa B KOPEHb

TpancnopTa BoJBI U3 KOPHS B JIUCT

TpaHcropTa MUHEpaIbHBIX SJIEMEHTOB OT MUKOCUMOHOHTA B PACTCHUE
TpaHcropTa aMHHOKHCIIOT U3 KIIyOCHBKOB B JIUCT

5. OcHOBBIBasiCh Ha HH(OPMAIINH U3 TEKCTOBBIX (PParMeHTOB, PUCYHKOB 1 Bammx 3HaHUSAX, BHIOEPUT

Orser: @ abd

JJis BceX 3KTOMHUKOPH3HBIX TPHOOB XapaKTepeH MUPOKHUIl CIIEKTP pacTCHUH-X035¢B

Bce «canpoduTHbIe» pacTeHus SBISIOTCS 00IUTaTHEIMA MUKOPH3000pa30BaTessIMU
Pacrenus HE criocoOHBI ycBanBaTh OpraHu4ecKHid a30T

Pa3paboTka npenaparoB Ha OCHOBE MUKOPH3HBIX I'PUOOB MTO3BOJIUT YBEIHYHUTh YPOKAWHOC

I]pammn,uuc OTBETHI QJIfA: X

cd

n[’)‘dBllJlbllblC OTBETHI NJIAl: Y

bc

np‘dBllththt‘ OTBETHI QJIA: Z

ac

“[)‘rlBlUlbllblC OTBETHI JIdA: M

abcd

npaBllﬂhtht‘ OTBETHI AJIsi: N

bd

2
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BOIIPOC 13: 3ANPOC MHOTOKPATHOI'O BBOJA MMPONYIMEHHOTIO TEKCTA

CyMuaThIX IpUOOB (aCKOMHUIIETOB) BCE CIIOPHI, 00pa3yIOIIMUEcs B pe3ysbTaTe Meio3a U3 OHOM U TOM xke
JUTIJIOUTHOM KJIETKH, OCTAl0TCs B oOmel o0osouke — cymke. [Ipu 3TOM cTpoeHne CyMOK y pa3HbIX
ACKOMMIIETOB pa3HOE€. Y HEKOTOPBHIX BUIOB BCE CIOPHI B CYMKE DPAcIOJOXEHBI B OAHY JUHUIO, B
CTPOrOM COOTBETCTBMM C TIOpaKoM pacxoxzaenuss xpomarua (l-e u ll-e ngenenue wmeiiosa
OpPHEHTUPOBAHBI Y 3TOro rpuda oauHakoBo). Kak OyayT BBIMIAAETh CYMKH, €CIIM MCXOAHBIM AUIIIOU

61 rereposuroroir  d,d,? Tpemmomosxum, uro ammems O, obecmeumBaetr opmmpoBaHHEe

1

HEKI3HECTIOCOOHOH cropel, a amtens O, — xu3HecmocoOHoi. 3amomuurte Tabmmmy. B oTeTax
WCIIONB3YHTE CIeAyroIre 0003HaueHNs: HexKkn3HecnocoOHas cropa — N, sku3HecrocoOHas criopa — L.
deHOTHIIBI pa3HBIX CIIOpP HE pas3jeisiTe mpodenaMu win 3Hakamu npenuHanus (mpumep: NL). B



NOCJIICAHEM 3aJaHUM 3allMIIUTC BapHAHTBI PACIOJIOKCHHA KICTOK B CYMKEC, HC pasaciasa HX

npobeiramu, a CcaMH CYMKH  OTIENMTE JpPYr OT  JApyra  OJWHOYHBIM  IIPOOEIIOM.

KonmdecTBo K1€TOK B CyMKe [y]

[TnouaHOCTH Kax 0¥ U3 HUX (N wiIm 2N) [u]

Cpenu HuX: KOJIMYECTBO KIIETOK, HECYIIUX auienb | [t]
d.
KOJINYECTBO KJIETOK, HECYIIUX ayuienb | [j]
d.

BeInuImTe pacioiokeHne KIETOK B CYMKE, €CIi BTOpast KJIeTKa cieBa xu3Hecrnocoonast | [I]

M3BECTHO, YTO: BTOpasi KJIETKa ClIeBa [o]
HEXHU3HECocoOHas

Bremmummre Bce BO3MOXKHBIE BapuUaHTBl CyMOK, €CIM B OJHOW M3 XpOMAaTHI B HCXOAHOM | [r]

JUTIIONIHOM KieTke Tpousonuia mytanus d, — d,

Bb10OpaHHbIil 0TBET:

MeToa OlleHKH

Tounoe coomsemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmsue

MeTox OlIeHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmeue

cymMuaTbIX TpHOOB (aCKOMHIIETOB) BCE CIIOpBI, 0Opa3yroluecs B pe3yibTaTe Meil
obmeit 06o04Ke — cymKe. [Ipu 3TOM CTpoeHHEe CYMOK Y pa3HbIX aCKOMHIIETOB Pas]
B OJIHY JIMHHIO, B CTPOIOM COOTBETCTBHHU C MOPSIKOM PAaCXOKACHHs XpoMaTui (
0/1InHaKoBO). Kak OynyT BBITISAETh CYMKH, €CJIM UCXOJIHBIM JAUIITIOU] OBLII TETEPO:

GopMHpOBaHKE HEKU3HECTIOCOOHOH crophl, a amtens d, — sxu3HEcoco6HOM. 3
o0o03HaueHH: HeXH3HecrocoOHas cropa — N, sku3HecniocoOHas ciopa — L. @eHot
npenunHanus (mpumep: NL). B mocieanem 3aianuu 3anuiimTe BapuaHThl Paciiosio
CYMKH OTACIINTC Apyr oT

KonnuecTBo KIETOK B CyMKe
[TnonaHOCTh KaXKA0# 13 HUX (N wim 2N)
Cpenu HuX:

KOJINYCCTBO KIICTC

KOJIMYECTBO KIICT(

Brimmmure PACIIOIOKCHHUE KIIETOK B CYMKE, €CJIM U3BCCTHO,
4To:

BTOpAs KIIETKA CII
BTOpAs KIIETKA CII
BBIMMIINTE BCE BO3MOMKHBIE BAPHAHTBHI CYMOK, €CIIM B OJHOH M3 XPOMATHJ B 1
K1eTke npomsomnia myrarms d, — d,

np‘dBllﬂhtht‘ OTBETHI IJIsI: Y

4

”|)ﬂBlUll)lll)l(} OTBETHI JIfA: U

1n
n

np‘dBllﬂhtht‘ OTBETHI I t

[IpaBuJbLHBIE OTBETHI AJIS: j

IIpaBuabHbIe 0OTBETHI 115 |

LLNN



MeTo OLleHKH

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomsemcmsue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmeaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

BOIIPOC 14: DJOCCE

n])ilBll.T[belt‘ OTBEThI 1JIfl: O

NNLL

nl):«ll;ll.\ll)lll)lc OTBEThI 1JIsA: I

LNNN NLNN NNLN NNNL
LNNN NLNN NNNL NNLN
LNNN NNLN NLNN NNNL
LNNN NNLN NNNL NLNN
LNNN NNNL NLNN NNLN
LNNN NNNL NNLN NLNN
NNNL LNNN NLNN NNLN
NNNL LNNN NNLN NLNN
NNNL NLNN LNNN NNLN
NNNL NLNN NNLN LNNN
NNNL NNLN LNNN NLNN
NNNL NNLN NLNN LNNN
NNLN LNNN NLNN NNNL
NNLN LNNN NNNL NLNN
NNLN NNNL LNNN NLNN
NNLN NNNL NLNN LNNN
NNLN NLNN NNNL LNNN
NNLN NLNN LNNN NNNL
NLNN NNLN LNNN NNNL
NLNN NNLN NNNL LNNN
NLNN LNNN NNLN NNNL
NLNN LNNN NNNL NNLN
NLNN NNNL LNNN NNLN
NLNN NNNL NNLN LNNN
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Hatme paseepHymbili omeem. Ucnonb3ylime Onsi omeema cneyuajbHO omeedeHHOoe rnoJie.
B coBpeMeHHON OMOTEXHONMOMMYECKON MPOMBILIIEHHOCTU MPUMEHSIIOT pasnuyHble CUCTEMbI ANs
nony4yeHns LeneBoro pekoMbuHaHTHoro 6enka, MCnonb3yemMoro B U3roTOBfIEHUM NEKapCTBEHHbIX
npenapatoB. OQHON M3 TakMX CUCTEM ABNSAETCH KynbTypa nekapckux gpoxoken (Saccharomyces
cerevisiae). OnvwmnTe npouecc MONyYeHNsa KNeTOYHOM CUCTEMbl ANA CUHTEe3a PeKOMOWHAHTHOro
Oenka Ha ocHOBe KneTok gpoxoken. OueHnTe, KakMMn OCTOMHCTBaMKU M HeaocTaTkamu obnagaet

OaHHada cuctema.

m JlaHHbBIN

B xieTkn mokapckux Aposxxkei , B ux JIHK BIIMBaroT reH, OTBETCTBEHHBIH 32 CHHTE3 CIEIU(PUIECKOTO

OTBET: Oenka. B manpHeieM Bo BpeMs JKU3HEAEATENIFHOCTH , TPHOBI HAUMHAIOT CHHTE3MPOBATH HEOOXOIMMBIHA
0eJIoK BO BHEIITHIOIO CPEy.

Bepnbrit [OtcyrerByer]
OTBET

0
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BOIIPOC 15: 3CCE

IIpencraBiieHHble H300paKeHUs] WILTIOCTPUPYIOT UCIIOJIB30BAHME PA3IUYHBIX METO0B U
TeXHOJIOTHIl IPU UCCJIeIOBAHNH 3HAMEHUTOI0 TPUXOIIAKCA — MPeCTABUTEJIS
MHOTOKJIETOYHBIX KUBOTHBIX U3 THNA [Liacrunyareie (Placozoa). BeimosHuTe 3aganus,
3alHCaB OTBETHI B CHIENUAJIBLHO OTBEIEHHOE T0JIe.

9,4-
6,6-

1. YcraHoBHTe COOTBETCTBHE MKy M300pasKeHUAMH, IPUOOPAMH M 3JIEeMEHTAMHU METOAMK,

KOTOpPbI€ HCTIOJIb30BAIUCH NP MOJYYeHUH JAHHOTO H300paskeHus. 3aNMIIUTe KAXKI0€e
MoJIy4eHHOe COOTBETCTBHE B I0JIe sl 0TBeTa B Bujae X - Y - Z, riae X - OyKBeHHOe

0003HauYeHNe U300pakeHus, Y - HoMep npudopa (apadekas uudpa), Z - HoMep MeTOAUKHU
(pumckas nugpa). BHUMAHMUE! Onun u3 npudopoB ¥ 0iHA M3 METOAMK — JIMIIHHE!

[Tpubopsi:

DeMEHTHI METOIUK:

1. Kamepa st anextpodopesa

|. UsroToBNEHNE CTEKITHHOTO HOXKA JJISl TIOTYYeHUS
YIBTPATOHKUX CPE30B

2. 3epkanbHast poTokamepa C
00BEKTHBOM 711 MAKPOCHEMKH

Il. Oxpacka 00beKTa aHUITUHOBBIMU KPACUTEIISIMU TIO
merony ['pama

3. CBeTOBOI MHUKPOCKOIT

I11. [IpuroroBieHue arapo3HOro ress

4. DNeKTPOHHBIN MUKPOCKOI

IV. Ucnonb30Banue aHTUTEN, crienupuuecKu
CBSI3bIBAEMBIX C CEKPETHPYEMBIM MAaTEPHAIIOM, U
(bayopectupyomein MeTku




V. HaOroneHune 3a JJOKOMOIIMENR )KUBOTO 00OBEKTA C
WCIIOJIb30BaHNEM (ha30BO-KOHTPACTHOTO YCTPOMCTBA

VI. CkanupoBaHue MOBEPXHOCTH O0BEKTA MTyYKOM
JIEKTPOHOB

2.1. KakoBa pyHKUHUS KJIETKH, 0TMedeHHOii nuudpoii 1 na pucynke b? O0bsicHuTe cBOii OTBeT.
2.2. OnpeneanTe, CKOJbKO NMap HYKJEOTHIOB COJEPKUT MoJieKyJa MuToxoHapuaabHoi JJHK
y Placozoa (¢ TouyHOCTBIO 10 THICAYH 11.H.).

3. OaHOo 13 N300pakeHNil HIIIOCTPUPYET UCIOJIb30BAHUE PACTIPOCTPAHEHHOI0 METO/1a
pasjesieHus cMecH MoJieKyJl. OnuIuTe NPUHIMIIBI, JeKalye B OCHOBE JAHHOT0 MeTO/a,
YKa)KUTe CBOMCTBA MOJIEKYJI, IO3BOJISIIONINE UX Pa3aeuTh. B kakoil cpexe(cydocTanmm)
ocylecTBjseTcs: mpouecc?

Hannbii 1
OTBET:
A-3-V
B-3-1
B-4-VI
r-4-1v
J-1-111
2.1
Ludpoii 1 Ha pucynke b nzo0paxena snomIa3mMaTuueckas ceTh , ¥ riajgkas U , ¥ LIepoxoBarasi.
OyHKIMH IepoXoBaToM win rpanyisiproit IIIC:
1.Conmepxut Ha cebe puOOCOMBI , I/Ie IPOUCXOANUT OMOCHHTE3 OenKa.
2.CuHTe3 U TPaHCHOPT OEJIKOB.
3.Cunre3 1 MoauUKALUS JTUITNI0B.
4 HakoBIureHUe MOMEBAPUTEIHHBIX (PEPMEHTOB.
5.0KucneHUEe KUPOB U YIII€BOJOB.
O®yukuuu rnagkoi II1C:
1.TpaHcnopT BELECTB U3 OJHOM YacTH KIJIETKU B APYTYIO.
2.CuHTe3 YIIIeBOAOB U JHUIHUIOB.
3.00ecrieunBaeT CHHTE3 MOJUTNICTITUIHBIX IIeTICH.
2.2
23000 map HYKJICOTHIOB
3
Onextpodope3 JJHK-ananuTruecknii MeTo 1, MpUMEHsIEMBIN i1 pa3aeneHus: pparmentoB JIHK mo qmne.
OcHOBaH Ha pPa3HOW CKOPOCTH JIBMKEHUS (PPAarvneHTOB PAa3HOM JTMHBI IPH JIBIDKEHUH IT0]] IEHCTBHEM

BHCIITHETO OCKTPHUICCKOIO ITOJIA.

OnHO U3 MpUMeHeHnH MeToaa-uccienoBanue miasmuaHoi JITHK. Ona o0br4HO KOJIBIIEBaAst 1 00pa3yeT



BTOPHUYHBIE CTPYKTYPBI HallpUep CKPYUYHMBAETCS B cynepcnupaib. Takum 00pa3oM, YTOOBI ONPEAEIUTh
pa3Mep ua3MuIbpl He0OOXOJMMO Pa3pyILUTh BTOPUYHBIE CTPYKTYpH.J{s paznenenus ¢pmnarmenros JJTHK
Pa3HOM JIMHBI HCHOJIB3YIOT T'€Jb C Pa3JINYHBIM COJCPIKAaHUEM arapo3bl.

OnexTopodope3 IPOBOANUTCS B Kanepe, 3aroTHeHHOH OydepHBIM pacTBopoM. Bydep HeoOxoamM st
TIOBEIIIICHISI HIOHHOW CHIIBI PacTBOpa, B KOTOPOM OyIeT MpOoUCcXOoauTh pasznenenue monekyn JJHK moxn
JEWCTBOMEM NIPHUII0KEHHOTO 3JICKTPHIECKOTO MOJIS.

[Ipu mpoBenenun nekrpodopesa pparments! JHK Murpupyror B remne moj BOAEHCTBHEM CHIT
3NEKTPUYECKOTO MOJIA.

Bepuenii  [OtcyrcTByer]
OTBET

6 n3 10 6ax10B

BOIIPOC 16: 3ATIPOC ®AMJIA

YBakaeMblil yqacTHHK!

J1Jis CBOETO CIIOKOWCTBHSI BB MOYKETE COXPAHUTh OTBETHI B JOKYMEHT wWord:
1. CkommpyiitTe OTBETHI B (haiin word;

2. He 3a0ynpTe yka3aTh OJIOK 3aJaHUS K HOMEP BOIIPOCa;

3. JIns coxpanenus Haxmure "@aiin" - Coxpanuth kak - Kommnstotep - O630p - Pabouwnii cTon - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, HarpuMmep: "ol1234567" - Beiopats popmat PDF.

m HHU B KOEM CJIVUYAE HE YKA3BIBATb B HABBAHUUN JOKYMEHTA MJIM B CAMOM JOKYMEHTE ®HO!
OTBET INTPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pekomeHyem nmpoayosmpoBath (aii B yaT IPOKTOPY.

Jannblii otBet: [Huvero He gaHo]



