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BOIIPOC 1: 3ANPOC HECKOJIBKHUX OTBETOB

Brioepure BCE npaBuiibHbIe OTBETHI.

Erunerckue MOPCIIaBaTCIIN MOCJIC MYTCIICCTBUA BOKPYT A(l)pI/IKaHCKOFO KOHTUHCHTA MOTJIU NIPUBE3TU B

MOJJAPOK CBOEMY (papaoHy

JlaHHBIE OTBETHI: 4 3.

Meuiku KodelHbIX 3epeH

o C.

Melky BSUICHBIX a0pUKOCOB

A e.

ﬂ Meliku ¢ MIIeHHYHON MYKO#H

Bepusie otBeTsr: (L4 3,

Meuiku KoelHbIX 3epeH

4 C.

Mellky BSUICHBIX a0pUKOCOB

Ae.

Meniku ¢ NeHNYHON MyKOH

BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Boi0epure BCE npaBuiibHbIe 0TBETHI.
B kakux BHYTPHKJIETOYHBIX IIPOLECCAX YIACTBYET >Kelie30?

Jlannble oTBETHL: (L 3,

OKHUCIIUTENHHO-BOCCTAHOBUTEIHHEIE peaKkunu

4 C.

Tpancnopt kuciaopona

i V| A d.

O0bpa3oBaHue aKTUBHBIX (OPM KHCIOpOIa

Ae.

O6paTI/IMOG CBA3BIBAHUEC KHUCIIOPOJa

Bepusbie otBeTs: (L 3,

OKHUCIINTENHHO-BOCCTAHOBUTEIHHEIE peakuun

5
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o C.

Tpancnopt kucnopona

2d.

OO0pazoBaHUe aKTHBHBIX ()OPM KUCIOPOAa

Ae.

OGpaTI/IMOC CBA3bIBAHUEC KHUCTIOPOJa

5
u3 5 0ajl10B

BOIIPOC 3: 3ANPOC HECKOJIBKUX OTBETOB

Bri0epure BCE npaBuiibHbIe 0TBETHI.
VY oxHoro u3 BUIOB 3eneHoi Bogopociu Ulothrix ramera coneprxurt B siape 10 xpomocom. CrieioBatesbHo, y
3TOTO BH/IA B HOPME

JlaHHBIC OTBETHL: (.4 b.

3oocnopsl coaepxar 10 xpomocom

4 C.

Knerka Ha cragnu anadassl BTOporo nereHus Meiiosa cogepxut 20 XxpoMocoM

o €.

Knetka cnoeBuma Ha cragun G2 uaTEepdas3sl cogepxut 10 xpomocom

Bepusbie otBeTsI: L4 b,

3oocnopsl coaepxar 10 xpomocom

o C.

Knerka Ha cragnu anadasbl BTOpOro JeneHus Meiiosa cogepxut 20 XpoMocoM

4 e.

Knerka cnoeBuma na cragun G2 naTepdassl cogepxut 10 xpomocom

5
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BOIIPOC 4: 3AIIPOC HECKOJIBKHUX OTBETOB

Bui6epure BCE npaBuibHbIe 0TBETHI.

Ha moBepxHOCTH OKeaHa ajeKo oT 6epera 4acTo 0OHAPyKUBAIOTCS KPYITHBIE CKOTIIICHUS )KUBBIX

OEHTOCHBIX BOZOPOCIIEH-MaKpO(HUTOB, MHOTHE MECSLIBI HAXOAAIIHECs Y IOBEPXHOCTH BOABI H

MEPEHOCUMBIE TEYCHUSIMH HAa COTHH KHJIOMEeTpoB. Kakne U3 mepedncieHHbIX BOJOPOCIeH, Ha Ball B3I,
& MOTYT COCTABIISITh OCHOBY 3THX CKOIUIEHUI1?

JlaHHbIe OTBETHI: 4 g,

Makpouuctuc



e

Capraccym

De.
Dykyc

Bepusie otBeTH: 4 3.

Makpouucruc

G c.

Capraccym

De.
dykyc

5
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BOIIPOC 5: 3ANPOC HECKOJIBKUX OTBETOB

Buioepure BCE npaBuibHbIe OTBEThI.
Uepes KOXKHBII Oapbep B OpraHn3M 4e0oBeKa MOTYT IIPOHTH

JlaHHBIE OTBETH: [ 3.

Buramun D

@b

Bona

.

Jlanonun

D d.

ﬂ JIM4uHKa MHCTOCOME)

BepHbie oTBeTHI: 4 3.

Buramun D

.

Bona

@c.

JlanonuH

D d.

JIMYnMHKa MHCTOCOME!

5
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BOIIPOC 6: 3ANPOC HECKOJBKHUX OTBETOB

Beioepute BCE npaBuiIbHbBIC OTBETBI.
Bribepure criocoObl, ITpU ITOMOIIY KOTOPBIX OKOHYATENBHBIN X03UH MOKET 3apa3uThCs LIMPOKUM
JIEHTELIOM

Jlanuble oTBETHL: & C.

[Ipu ncmonb30BaHNM B MUY CIA00 MPOCOICHHOHN ITy4Yhei HKPHI

— Ge

*—u [Ipu ncmonb30BaHNM B THITY 0cO0CH pe3epByapHOro X03sHHA

Bepnsble otBeTH: (4 C.

[Ipu ncmonb30BaHNM B MUY CIA00 MPOCOICHHOMN ITy4Ybeid HKPHI

De.

[Ipu ncmonb30BaHNH B Iy 0cO0CH pe3epByapHOTo X03sMHA

I 5
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BOIIPOC 7: 3AINPOC MHOI'OKPATHOI'O BBOJA INPOIIYIWMEHHOI'O TEKCTA

Ilepen Bamu M300paXeHUST pa3IMYHBIX CTaAWH HEKOTOPOTO MPOIEcca, IPOTEKAIOIIETO Y PACTCHIH.
PaccMoTpuTe pUCYHKH 1 BBITOJIHUTE 3aJaHNUS.

MHUKPOCTIOPHI. OTBeT 3aIUIIUTE B OTBEACHHOE T0JIC B BHJIC ITOCJICTOBATCIBbHOCTHU 6yKB 0e3 3HaKOB



OpelMHaHuA U HpO6CJ’IOB, PErucTp HE BAKCH.

Ortser: [X]

2. Bribepute npaBUIIbHBIE XapaKTEPUCTHKH JaHHBIX OOBEKTOB (OTBET 3alUIINTE B OTBEJCHHOE 10JIE B BUJIE
TTOCTIEIOBATEIHPHOCTH JIATHHCKUX OYKB B anaBUTHOM TMOpsIke 6e3 3HAKOB MPETTHHAHIS U IPO0eIIoB,
PETUCTpP HE BaXKEH).

a. Ha m3o0paxennu /| mpencrasiieH 3Tan raMeToreHesa
b. AHTepUINH peICTaBICHB OJHON KIETKOH

¢. My»Xckue raMeThl 3TUX PACTEHUN HE HECYT JKI'YTUKOB
d. CrpykTypa Ha KapTHHKE B cOCTOHT U3 IBYX KIIETOK

¢. BereratuBHbIC KJICTKU MPEICTABICHHOTO MYXCKOTO raMeTo(uTa OBICTPO JACTCHEPUPYIOT B MPOLIECCE Ero
pa3BUTHS

Ortser: [y]

3. 1o xapaKkTepHBIM JIETANISIM CTPOCHUS ONIPEACIIHUTE, K KAKOMY OT/ITy OTHOCHTCS MPEICTaBICHHOE paCTEeHHE,
U 3aIIMIIUTE PyccKoe Ha3BaHHe 3TOT0 OTAENIa B OTBEACHHOE MOJIE:

Ortsert: [b]

4. 3anmmuTe B OTBEACHHOE MOJIC HA3BAHHeE CTPYKTYPBI, Ha KOTOPYIO YKa3bIBaeT CTpelika Ha n3odpaxeHuu E.
Orger: [K]

5. 3anummTe B OTBEJCHHOE IT0JIE pycckoe Ha3BaHue (a3l Melo3a Ha n3o0pakennu [

Orgert: [u]

Bu10panHbIii oTBeT: Iepen BamMu M300paKEHUSA PA3IMYHBIX CTAIUIl HEKOTOPOTO MPOIecca, MPOTEKAIOIIETO Y |

OCJICEA0OBATCIIbHOCTH 6yKB 0e3 3HaKOB NNpenrHaHusa U np06en0B, PETrrUCTp HE BAXKCH.

Otser: & arnéee

2. BribepuTe npaBHIbHBIC XapaKTEPUCTHKH JaHHBIX OOBEKTOB (OTBET 3aMHUIINTE B OTBE/IE
0e3 3HAaKOB MPETMHAHUS U TIPOOETIOB, PETUCTP HE BaXEH).

a. Ha m300paxenuu [l mpencTaBiicH ITal raMeToreHesa

b. AHTepuaMH penCTaBICHBI OTHOM KIETKOI

¢. My»KcKue raMeThbl 3THX PacTeHUH He HECYT JKI'YTHKOB

d. Ctpykrypa Ha KapTHHKE B cOCTOHT U3 IBYX KJIETOK

e. BereraTuBHbIC KIIETKH MpeACTaBJICHHOI'O MY7KCKOI'O I aMeTO(i)I/ITa GLICTPO JACTCHEPHUPYK



Orger: & cd

3. ITo xapaKkTepHBIM JIETANISIM CTPOCHHS ONPEAEITUTE, K KAKOMY OT/AEITY OTHOCHUTCS MPE/CT
none:

Otser: 4 mokpeITOCEMSIHHBIE

4. 3ammmuTe B OTBEICHHOE II0JIC HA3BaAHHE CTPYKTYPBI, HA KOTOPYIO YKa3bIBaeT CTPENIKa
Otger: 4 npLIbIEBaAs TpyOka

5. 3amummTe B OTBEJCHHOE ITOJIE pyccKoe Ha3BaHue (a3pl Meilio3a Ha m300pakeHuu [
Otger: & Tesiodasa 1

l\”le'l'O}l OLICHKH I'lpanmmnme OTBETHI AJIsA: X

Tounoe coomeemcemaue OarnBe

MeToa oueHKkHn IIpaBujbHbIE OTBETHI IJIs: Y

Tounoe coomseemcmeaue cd

MeTo OLlEHKH IlpaBuibHbIE OTBETHI 115 b

Coenadenue wabiona [L]BeTkOBEIE

Coenadenue wabnoHa [TIm]okpseiTOocem| est|[HHBIE

MeTo OLlEHKH IlpaBuibHbIe 0TBETHI 11 : K

Tounoe coomeemcmeue ITeibLieBas TpyOKa

MeToa oueHKH IIpaBujibHbIE OTBETHI AJIs1: U

Cosnadenue wabnona [Tr]enodaza( )?[I1]( nenenus meiioza)?( )?
Cosnadenue wabnona [TIm]epBas [Tr]enodaza( meiioza)?( )?
Cosnadenue wabnona [TIm]epsas [Tr]enodaza( nenenus meiioza)?( )?
Cosnadenue wiabniona [Tr]enodasa (meiioza)? [11]( )?

Cosnadenue wiabnona [Tr]enodaza( )?[11]( metioza)?( )?

Cosnadenue wiabnona 1(-)?as( )?[Tr]enodaza( metioza)?( )?
Cosnadenue wiabniona 1(-)?as( )?[Tr]enodaza( aenerus meiiosa)?( )?
Cosnadenue wiabnona [Tr]enodaza( )?(nenenus)?( )?(meiioza)?( )?[11]()?
Cosnadenue wiabnona [Tr]enodasa (meitornueckoro nenenus)? [11]()?
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA INPOIIYIMIEHHOI'O TEKCTA

Ha pucyHke n300pakeHbl TeHepaTUBHbBIE CTPYKTYPBI IIPEACTaBUTENEH PA3IMIHBIX OT/EIIOB BBHICIIIHX
pacteHuil. BHecure pycckue Ha3BaHMsI 9TUX OTAEIOB B OTBEACHHBIE MOJIS PSJIOM C COOTBETCTBYIOIIUMU
__‘HOMepaMI/I.



Bri0paHHbIii 0OTBET: Ha pucynke n300pakeHbl TeHepaTUBHBIE CTPYKTYPHI IPEACTaBUTENCH Pa3INIHbBIX OTAEIC
TIOJISL PAZIOM € COOTBETCTBYIOLIUMU HOMEPAMU.



MeTo OlleHKH

Coenadenue wabiona

Coenaodenue wabiona

MeTo OIleHKH

Coenaodenue wabiona
Coenaodenue wabiona

Coenaodenue wabiona

MeTo/ OllEHKH

Coenaodenue wabnona

MeToa OIleHKH

Coenaodenue wabiona
Coenaodenue wabiona

Coenaodenue wabiona

MeTo OLleHKH

Coenaodenue wabniona
Coenaodenue wabniona

Coenaodenue wabniona

1.9 MOKPBITOCEMEHHBIE

2. % TUIAYHOBUTHbIE

3. @ ronocemennsie

4. S NANOpPOTHUKOBU/HbIE
5. 9 MANOPOTHUKOBH/IHBIE

l'lpamml,l-n,le OTBETHI AJIsA: I

[Hu]serroseie( )?()?()?()?()?()2()?()?
[MM]Joxperrocem[es]uubie( )?()?()?()?2()?()?()?()?

l'lpamml,m,le OTBETHI Ji: t

(Mm]rayrosumrsie( )?()?()?()?()?()2()?2()?
(Mmmayrer( )?()?()?()?()?()?()?()?
[TIm]mayroo6pazusie( )?( )?()?()?()?()?()?()?

npaBHJbllbl(‘ OTBETHI JAJId: y
Tonocem[es]amsie( )?()2()2()2()?2()2()2()?
l_lpamml,m,le OTBETHI AJId1: O

[MTm]anoporaukoo6pazuasie( )?()?()?()?()?()?()?()?
[TTm]anoporaukoBumabie( )?( )?()?()?()?()?()?()?
[MTm]anoporauku( )?( )?()?()?()?2()?()?()?

npaBlLll)lll)lC OTBETHI 1JIsA: W

[Xx]BomeBumabie( )?( )?()?()?()?2()?()?()?
[Xx]somm( )?()?()?()2()?2()2()2()?
[Xx]Bomeo6pasusie( )?( )?()?()?()?2()?2()?()?



4
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BOIIPOC 9: DCCE

Ilepen Bamu TekcT, cogepkamuii nThL 0M0JOrH4YecKUX oMUO0OK. BHUMAaTEIbHO MpoUYTHTE
€ro, HaiiiuTe OIMOKHU U 00BSICHUTE, B 4YeM OHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeJeHHOE

no.Je.
Brumanue! Hcnpaenenue pazvl uckiiouumensHo ompuyanuem (Modcem — He MOdcem,
umeem — He umeem u m.n.) He 3acuumvleaemca. Heoboxooumo chopmynuposams

ymeepoumenvHoe npednoicenue.

'eHBl «IOMAIIHETO XO3SWCTBa» — 3JEMEHTHl T'€HOMa, HEOOXOMUMBIC Ul TPOTEKAHUS
OCHOBHBIX KJIETOUHBIX IIPOLIECCOB B opranm3me. K HX 4YHCIy OTHOCATCS W T€HBI,
KoHTponupytomue pemnukanuio JIHK, Tpanckpumniuro, Tpancasanuoo. OHU 3KCHPECCUPYIOTCS
IIOYTH BO BCEX JKMBBIX KJIETKaX Ha BCEX CTaJAMAX OHTOTeHe3a M >KM3HEHHOro NHKJIa. Y
MHOTOKJIETOYHBIX JKMBOTHBIX TaKH€ TIEHbl JIOKAIM30BaHbl W B SIpe M B MHUTOXOHIPHUSX.
HHTepecHo, YTO «XO3SIMCTBYIOLINE» MPOLECCHl B MUTOXOHAPUSAX 3THUX 3YKAPHOT MOJIHOCTHIO
AaBTOHOMHBI OT siIepHBIX TeHoB. Emte B XX Beke ydeHble 0Ka3aid, YTO MUTOXOHAPUH — HE YTO
WHOE KakK MypITypHbIe cepoOaKkTepuy, iepelieae K )KU3H! B KIIETKaxX APEBHUX aHadPOOOB.

Y NOKPBITOCEMEHHBIX PACTEHUI I'€Hbl «JOMAIIHEro XO3iHWCTBa» COAEp)KaTrcsi B sIpe, B
IUIACTHIIAX, MHUTOXOHAPHSIX, a TaKke B IUla3Muaax - HeOodpmux Mojekynax JIHK,
JIOKAJIM30BaHHBIX B LIUTOIIa3Me M PEIUTUIUPYIOMIUXCS OTHOCUTENBFHO HE3aBUCUMO OT SJEPHBIX
Y TUTACTUIHBIX DIIEMEHTOB TeHOMa. 3aMeTuM, 4to cBosi coocteenHas JJHK Obuia oOHapyskeHa 1 B
COCTaBe KMHETOCOM — 0a3aJIbHBIX 3JIEMEHTOB )KT'YTHKOBOTO aIlnapaTa 3yKapHoT, 4To B 80-e roasl
MPOILIOr0 BEKa PacCMAaTpPHBalIM Kak apryMeHT B TIOJNB3Y THIIOTE3bl 00 MX CHMOHWOTCHHOM
MPOUCXOXKICHHH.

= B oTnnume OT T'€HOB «IOMAIIHEro XO3SIMCTBa», T€HBl «POCKOLIM» PadOTAIOT B KIETKAaxX

7 ONpeNIeNICHHbIX TKaHell W opraHoB, oOecneuwBas ux chenuduyeckne QyHKIMH, U
SKCIPECCUPYIOTCS JIMIIb TOT/IA, KOT/1a TpeOyroTCsl MX MPOAYKTHL. K HUM, B 4aCTHOCTH, OTHOCSITCS
reHbl, kogupytomwme pudocomusie PHK.

JaHHbIit 1. MHorue reHsl, Hy>KHbIE 47151 pabOTHl MUTOXOHIPHH, HAXOAATCS B spe. JTO He
OTBET: HE3aBHUCHMBIE OPTaHONIBI.

2. [Tma3Muap! peiko ecTh B KIIETKaX PacTEHHA, TIOATOMY B HUX HET T€HOB JIOMAITHETO
XO3SHMCTBA.

3. MUTOXOHAPUSIMHU CTalTH a3pOOHBIE TeTepoTpodHbIE OaKTepuH, a He aBTOTPOdHBIE
MypITypHBIE.

4. B xrytukax HeT JIHK, rmaBHbII KOMIIOHEHT KHHETOCOM — OEJIKOBBIE MUKPOTPYOOUKH.

5. I'ensr pPHK ecTs B 1500011 KJI€TKE, 3TO — T€HBI XO35ICTBA.

Bepnbriit [OtcyrerByer]
OTBET

5
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BOIIPOC 10: 3AINIPOC MHOI'OKPATHOTI'O BBOJA NPONIYIMEHHOTI O
TEKCTA

B oannom 3a0anuu 6am  HeobOX0O0UMO NPOAHANUUPOBAMbL  (pacmenm — meKcmad,
NOCBAUeHHBIL MemOoOUuKe UCCIe008aHUl, U HA OCHOBAHUU CEOUX 3HAHUU U UHDOpMAyUU U3
mekcma 8bINOIHUNMD 3a0anusl.

Meronx mnomumepasHoi nenHod peakiuu (ITIIP) B Hacrosmee BpeMs ITHMPOKO
npuMensiercs B Ouonorun u meaunune. Kinaccudaeckas [11P mo3BomnsieT momy4duTs 60biioe
KOJIMYECTBO KomWil WHTepecyromieli Hac mocienoBarenbHoctd JIHK. CrnenmdudyHocTh
JAHHOW peakIu O0ECIeunBalOT HEOOJBIINE IOCIIEA0BATEIPHOCTH HYKJICOTHIIOB -
npaiimepsl. Ux moabuparor k ob6ouM koHiam amrumduiupyemoro ydactka JIHK Takum
oOpa3oMm, YTOOBI  TOCJIENOBATEIILHOCTH TaK HAa3bIBAGMOr0 MPSIMOTO  Mpaimepa
COOTBETCTBOBAJIa MOCIIEIOBATEILHOCTA HA 5°-KOHIIE LIEeTH, TOTAa Kak 0OpaTHBIN mpaiiMep
o0paTHO KOMIUIEMEHTapeH IOCIe0OBaTeIbHOCTH Ha ee 3’-koHie. Hampumep, ecnm
uHTepecyromuii Hac yyactok JIHK 3akanuuBaetcs nocnenoBarenbHocthio 5 -AAGCTA-3,
TO 00paTHBI TpaiiMep OymeT WMeTh TmociemoBarebHoCTh: 5 -TAGCTT-3". Yrobsl
mpaiiMepsl MOTTIM y3HaTh HeoOxoaumyro mnocienoBatenbHocTh JIHK cmecy mmst TILIP
peakIy HarpeBaroT A0 OMPEACIICHHON TeMIIepaTyphl - TEMIIEPATypbl OTKHUTa MpaiMepoB.
Orta TeMmmeparypa pacCUMTHIBACTCSI IyTeM MpUOABICHUS K TeMIepaType IIJIaBICHUS
(Temmeparypa, MpU KOTOPOM MPOUCXOAHUT pPazbeAUHEHUE BYXIECMOYEUYHON MOJIEKYIbI
mpaiimepa) 4°C  rpagycoB. JIHK-mommmepaza, ocymiecTBisifomiasi — peruivKaiuio
nHTepecyroniero Hac yyactka JIHK, ucnone3yer npaiiMep B kauecTBE 3aTpaBKHU JIJI1 Hayaia
cUHTe3a. B pe3ynbrare JaHHOW peakuu TMOJy4daeTcs KOMUig  HeoOXOIUMOM
nocnenoBarenpHoct JTHK.

Jis toro, 4roObl paznuuuTh nocienoBaTenbHocTH JHK, MoxHO wHcmonb3oBath
pecTpuKTa3sl — (EepMEHTBI, KOTOPBIC Y3HAIOT M pa3pe3aroT CTPOTO OIpe/eiCHHBIC
nocnegoBarenbHocTn  HykineotunoB B JHK (Tak Ha3piBaemble CalThl PECTPUKINMN).
|Hampumep, pectpukrasza Pfull, y xoTopoif caiiT pecTpHKIHM HeceT TOCIeI0BaTENbHOCTD
5-GCATC|G-3", npu peakiuu ¢ mocienosatenabuocteio JIHK Oyaer paspesats ee Ha 1Ba
(bparmenTa, coaepskaline Ha KoHmax mociemobarensHoctn 5 -GCATC-3 u5- G -3°.

1. B npeiosxeHHON MOC/IEA0BAaTENbHOCTH HYKJIEOTHIOB 3aKOAMPOBAH MENTUA JIuHON 19
aAMHHOKHUCIIOTHBIX OCTaTKOB. Bam HeoOXoanMo momo0pathk mpaitMeps! st aMIut(puKanim
HYKJICOTUJHOHN MOCIIe0BAaTEIbHOCTH, KOAUPYIOLIEH NaHHBIM MenTH], Ha4MHas CO CTapT-
konoHa (ATG), u conepxanieii cron-koaoH (TGA, TAG, TAA). [lomuuTe, 4TO MpaiMeps
JOJKHBI OBITH CcrieU(UYHBI U 0071a1aTh MPUMEPHO OJIMHAKOBOM TeMIepaTypou IMIaBIeHUS
(pasmuumst He Oosee 2-4 °C). TemmepaTypa IUIaBICHHS PAaCCUYUTHIBAETCS 1O (opmyrie:
2(A+T) + 4(G+C), rme OYKBBI - 3TO KOJUYECTBO HYKJICOTHUIOB KaXI0ro THUMa. Pasmep
Ka)XJI0ro mpaiMepa J0JKEH COCTaBIATh 15 HyK/I€oTHAOB. 3alMIIUTE B OTBEIECHHOE I0JE
MOJTy4YeHHbIE TpaiiMephl B HAlIPaBICHUU OT 5°- K 3’- KOHIy B BH/e MOCJIAeJ0BATEIbHOCTH
3arJIaBHbIX JIATUHCKUX OYKB 0e3 mpo0esioB (B TOM 4HC/e KOHUEBBIX) U YKOKHUTE
TEMIIEPATYPY UX TUIABJICHUS.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3’

Otser:

[Mpsimoii mpaiimep: [X]

OOpartHsblit mpaiimep: [Y]

Temnepatypa IIaBjieHus npsaMoro npaiimepa: [2]°C
Temnepatypa maaiaeHus odparaoro npaiimepa: [K]°C



2. llomyuennslit B penpiaymieit yactu 3amaanus [P npoaykT BcTpamBaercs B Iia3Muay
JUIST CHHTE3WpOBaHUS Oenka B OakTepusx. Bam 1maHbl TOCIENOBATEIBHOCTH (CAMTHI
PECTPUKIIMK), IO KOTOPHIM JIB€ PECTPUKTa3bl (FHAOHYKII€Aa3bl PECTPUKLNU) CHEIUPUIHO
paspezator JIHK. B orBere ykaxkute pasmep (parMeHTOB, KOTOpPbIE IOIYy4arcss B
pe3ylbTaTe peakiuu PeCTPUKINK, MPOU3BEACHHON dTUMH PECTPUKTa3aMH sl IIa3MUbI,
COJIEpPIKAILEN BCTABKY B MIPABUJIbHOW OPUEHTALIUU LICTIH.

Alul5 - AG|CT -3

EcoRI5 - GJAATCC - 3

EcoRl
1875

MeCTO BCTaBKU

EcoRIl EcoRlI Ecof
625 1875 695
@ npomoTop

OTBeT 3anuUINTe B OTBEJdE€HHOE I0Je B BHAE I0CJIeI0BATEIbHOCTH quceJ,
PACIIOJOKCHHBIX 10 BO3PACTAHUIO M PA3€¢/ICHHBIX OAMHOYHBIMH npoﬁe.ﬂaMn.

Ortser: [M]

BrIOpaHHbIii 0TBET:

B 0annom 3a0anuu 6am HeoOX00UMO NPOAHATUIUPOBAMY (hpazmenm meK
3HaAHUL u ungopmayuu u3
Meton nonumepasnoii nenHoi peakuuu (I1L[P) B HacTosiee Bpemst 1
MO3BOJISICT MOJYYUTh OOJIBIIOE KOJMYECTBO KOMUN HMHTEPECYIOUIeH H:
o0ecreynBarOT HEOOJBINE TIOCIEIOBATEIEHOCTH HYKIICOTHIOB - TIPANME
JIHK takum o6pa3om, 4TOOBI MOCIIEA0BATENLHOCTh TaK Ha3bIBAEMOTI'O TIPS
LIEeNH, TOr/1a Kak oOpaTHBIN mpaiiMep 0OpaTHO KOMITJIEMEHTAPEH MOCIE/IC
ydactok JIHK 3akanumBaercs mocnemoBarensHOcThiO 5 -AAGCTA-3,
TAGCTT-3". YroObl mpaiiMepsl MOTJIH y3HATh HEOOXOJUMYIO MOCIT
OTIpeJIeIEHHON TeMIlepaTyphl - TeMIIEpaTypbl OTXKUTa mpaiiMepoB. OTa
TUTaBIICHHS (TeMIIepaTypa, IPU KOTOPOH MPOUCXOIUT Pa3beAMHEHHE JIBYXI]
OCYILIECTBIISIONIAs peIUIMKalMI0 MHTepecyromero Hac ydactka JIHK, u
pe3yabTaTe JaHHOW PEeaKIny MOTydaeTcss KOMUsl He0OXO0IMMOH 1mociie1oBa
Jns Toro, 4roObl paznuuuTh nocienosarenbHocTH JIHK, mox
pa3pe3arT CTPOro ONpeAeTICHHbBIE TIOCIE0BATEILHOCTH HYKJICOTHIOB B
Pfull, y xoTopoii caiiT pecTpUKIIMH HECET MOCie10BaTebHOCTD 5 -GCAT(
ee Ha JiBa ()parMeHTa, coJep Kallne Ha KOHIaX MOCIeI0BaTeIbHOCTH 5 -C

1. B mpemtosxkeHHON TMOCIE0BATENBHOCTH HYKJICOTHIOB 3aKOIUPOBAH
noo0pate mpaiiMeps! s aMIUIM(UKAIUN HYKJICOTUHON IMOCIe0BaTe.
(ATG), u conepxamieii crom-kogon (TGA, TAG, TAA). Ilomuute, u
OJIMHAKOBOH Temmeparypoil miuaBieHus (pasnuuus He Oonee 2-4 °C).
4(G+C), rae OYKBBI - 3TO KOJUYECTBO HYKICOTHIOB KaXJOTO THIA.
3anuimuTe B OTBEACHHOE IOJIE IOJIyYeHHbIE IMpaiMepbl B HalpaBiIeHU
JIATHHCKUX OYKB 0e3 mpo6esioB (B TOM 4K cJ/ie KOHIEBBIX) U YKAKUTE TE



MeToa OLleHKH

Cooeporcum

MeToa OLleHKH

Cooeporcum

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmeue

MeToa OlleHKH

Tounoe coomeemcmaue

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACT
TTCATAACTCGATAGGAC -3’

Orser:

[psimoit mpaiimep: @ ATGACAACCTATCCA

O6parnsiii npaiimep: 4 TCACATTGATTGCCT

Temnepatypa miaBieHus npamoro npaiimepa: & 42°C

Temneparypa niasieHus odopaTHoro npaiimepa: & 42°C

2. [lomyuennslit B npeapinymeit yactu 3aganus [P nponykr BcTpanBae
MOCJIeI0BATENbHOCTH (CAlThl PECTPUKIMH), MO0 KOTOPHIM [IBE€ PECTPHUKT:
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOpHIE IMOJy4YaTcs B Pe3yJIbTaTy
IUIa3MU/[IBI, COAEPIKallel BCTABKY B IPABUJIbHON OPUEHTALMHU LIETIH.

Alul 5" - AG|CT -3

EcoRI5 - GJAATCC - 3

MeCTo BCTaBKMN

EcoRlI EcoRl EcoRI
1875 625 1875 ran
@ npomoTop

OTBer 3anuIInTEe B OTBEACHHOC I10J1€ B BH/JA€ II0CJI€I0BATECJIBHOC
OAUMHOYHBIMH npoﬁe.ﬂaMn.

np‘dBll.ﬂhtht‘ OTBETHI AJIsfA: X

ATGACAACCTATCCA

”|)ﬂBlflJlbllbl(} OTBETHI NJIsl: Y

TCACATTGATTGCCT

IIpaBuIbLHBIC OTBETHI 1JIS: Z

42

IIpaBuabHbIe 0TBETHI 11 K

42

np‘dlilldlblll)lc OTBETHI JIfd: M

620 935 1500

4
u3 5 6ajlioB



BONPOC 11: OTBET, OTPAHUYEHHBINA MO JJUHE

Kaxkum o0pa3om Bbl MOkeTe OLIEHUTh YPOBEHb IKCIIPECCUM F'eHa B KJeTKe?

KpaTKO ONMUIIUTE NMIPUHIUII OAHOT'0 U3 NpeaAJaracMbix METOA0B.

Jannpii I OLEHKH YPOBHS 3KCIPECCHHU I'e€HA MOYKHO OTPEJIEIIUTE KOJIMIECTBO TPAHCKPUONPOBAHHBIX

oreer: ¢ Hero moJekyn HPHK u xoi-Bo cHTE3MpyeMoro Ha HUX B XOJe TpaHCISIIUH Oenka. J{ms
3TOTO MOXXHO MOMETUTH HYKICOTUABI MIIN OEITKOBBIE MOJIEKYJIBI CBETSIICHCS HITH
PafAMOAaKTHBHOW METKOM M IO MHTEHCUBHOCTH CBEYEHHUS CYIHUTh O UX KoJIndecTBe. MoxHO
IpOBeCTH 3JeKTpodope3 MoeKyll Oelka B reje, HOIyYUTh aHTUTEIIA K 3TOMY OelIKy,

B coJieprKale MeTKy, IOMETUTh 3TUMH aHTUTEIaMU MOJIEKYIbI U 3aTeM ONPEAEIUTh X

KoJIM4ecTBO. MOKHO mombiTaThes ¢ oopazoasiueiics ”PHK nomyuurs JIHK (oOparhas
TPaHCKPHILUSA) U ONpeaenuTs koaudectso 3tux JHK.

Bepubiit  [OtcyrcTByeT]
OTBET

2
u3 5 6ajl10B

BOIIPOC 12: 3AINPOC MHOI'OKPATHOI'O BBOJA NPONYIWEHHOTIO
TEKCTA

Brumamenvro npouumaiime npeonosicennvle hpazmenmopl meKcma u paccmMompume pUcyuKu, 3amem
nepexooume K 8bINOJIHEHUIO 3A0AHUI.

BAJKHO! B nannoM 3ajaHum 0003HaYeHHUs FeHOB JaHbI 3arJIABHBIMHU OYKBAMHM U KYPCUBOM, a UX
0eJIKOBBIX IPOAYKTOB — NPSIMBIM LIPU(PTOM.

®parment 1. [lapazutnyeckue pacTeHHsi — DIKOJOTHYECKas TpyIma OpraHu3MOB,
MPUCTIOCOOUBIINXCA MOy4aTh HEOOXOAMMbIE HEOPTAHUYECKUE M OPTaHUYECKHE BELIECTBA
OT CBOMX XO3sI€B - APYIMX pacTeHUN Wind rpuooB. MuxkomnapasuTusMm (T.€. Mapa3uTH3M Ha
rpubax) HIMPOKO PACIPOCTPaHEH y raMeTO(UTOB MHOTHX CIIOPOBBIX PACTEHUH, HO HEPEIKO
BCTpeYaeTcss W cpeAau 1BETKOBBIX. C Apyrod CTOPOHBI MMapa3uThl BBICHIUX PACTCHHM
W3BECTHBI TOJBKO CpEAM CEeMEeHHBIX. [Ipolecc MOrnomeHuss MUTATENbHBIX BEIIECTB Y
MHOTHX Tapa3UTHUYECKUX IIBETKOBBIX OCYIIECTBIISIETCS MPU MOMOIIM OCOOOr0 OpraHa -
rayctopuu. [IpuueM y MUKOMapa3uToOB raycTopuud He GOPMUPYIOTCS, a Y €AMHCTBEHHOTO
NpE/ICTABUTENST  Mapa3sWTHYSCKUX  XBOMHBIX - Parasitaxus  usta-  oOpasyercs
crnenu(UUecKuil KOHTAaKT C TpaXeuJaMHM XO3slMHA, KOTOpBI OJHO3HA4YHO Ha3BaTh
Iraycropueit Herb3s.

Jlis ycnenHon peanu3anuy >KM3HEHHOTO 1UKIIA MMapa3uTUYECKUM PacTeHUsSIM HEOOXOAUMO
HaWTHU CBOETO XO35lMHA W YCTAaHOBUTH C HUM KOHTakT. Ha pucynke 1 mokaszan mpopocTok
noBuwiauku (Cuscuta Sp.), pacTyimiuii B HampaBJICHHU CBOETO MOTCHIIMAILHOTO XO3sWHA,
OPHUEHTHPOM ISl YEro SIBJSIIOTCS BBIAEISIEMBbIE XO3SIMHOM BeElIecTBa - TeprieHbl (A-B).
BykBoii I' 00603Ha4eHO ApPYyroe «X03gKlCKOe» COEAMHEHHWE — CTPUTOJIaKTOH. BemecTBa u3
9TOM TPyNIMbl OOBIYHO OTBEYAIOT 3a MPOIIECCH POCTA PACTEHUSA-XO035MHA U (DOPMUPOBAHUE
UM MHUKOpU3bl. OJIHAKO CTPUTOJIAKTOHBI XO35IMHA CIY>KaT CTUMYJIOM JJisi MPOPACTAHUS
CeMsIH Tapa3sUTUYECKOTO IBETKOBOro pactenus 3apasuxu (Orobanche sp.). Baxkno
OTMETHUTH, YTO CTETECHb CIEIHU(PUIHOCTH B OTHOIIIEHUHU XO035€B Y Pa3HBIX BUIOB PACTCHUN-
Mapa3uToB HEOJMHAKOBA, HANPUMEP, TMOBIJIMKA OTJIMYACTCA IIUPOKUM KPYroM XO35EB,
TOT/Ia Kak MUKoTNapasuT noabsenbauk (Monotropa hypopitys, cem. BepeckoBbie) npuypoucH
K rpubamM-cUMOHOHTaM €JIH.



Pucynox 1. [Ipopactanue ceMsiH U yCTaHOBJICHUE NIEPBUYHOIO KOHTAaKTa ¢ X03suHOM {3} y
nosuirkn {1} u 3apasuxu {2}. BykBamu 0003Ha4eHBI BBIICISICMbIC XO3IHHOM BEILICCTBA,
KOTOPBIE Mapa3uT UCTIONB3YeT B KauecTBe CUrHana. A - B-demnanapen, b - B-mupuen, B -
a-nuHeH, I' — ctpuronakro. IloscHenus - B TekcTe

®parmenr 2. (mo Shimizu, Aoki, 2019)

OxvH U3 BaKHEHIINX JTANOB B )KU3HU PAaCTCHUSA-TIApa3uTa - 00pa30BaHUE KOHTAKTA C
X035IMHOM. PaccMoTpuM, Kak 3TO MIPOUCXOIUT, HA PUMEPE MOBUWIMKU U €€ BO3MOXHOIO
X03siMHAa — KpanuBbl. CHavasa napasut 3aKpyqrBaeTCsi BOKPYT CTEOIIS X03I1HA. 3aTeM
HauuHaeTcs: (OpMHUPOBAHUE TayCTOPUH, YTO MHIYLIUPYETCS CBETOM CHHETO U JAJIIbHETro
KpacHoro criektpa. Ha mepBom stane oOpa3yercs aare3uBHbIN TUCK (PUCYHOK 2, A),
CITy’KaIllMi JJ1s1 IPUKPETJIeHNs apa3uTa K X03s1Hy. BaykHoe 3HaueHue pu 3TOM UMEOT
0co0bIe yIUTMHEHHBIE KIETKH, KOTOpbIe ((OPMUPYIOTCS U3 TOBEPXHOCTHOTO CIIOS,
pacIoo’KeHHbIC Ha KOHYMKAX rayCTOPUHU Mapa3uTa — MOMCKOBbIE «TU(B», BBIIEISIONNE
NEeKTUHOBBIN “lleMeHT” (I11), MeKTHH MeTuntpancdepassl (PMES) u apaObuHoranakraHoBbIe
oenku (AGPS). Cneuunanbhbsie AGPS (attAGPS) cuHTe3upyIOTCSl XO3IMHOM, aKTUBALIUSI KX
IKCIPECCHH MHAYIHpYeTCs mapa3utoM. Ha cnemytomiem stamne «rudb» pacTyT, pa3aBuras
KJIETKH XO035IMHA B MIOMCKaX MPOBOJIAIIEH CHCTEMBI, TayCTOPHsI IPOHUKAET BHYTPh
(pucyHok 2, B). DTOMy ciocoOCTBYeT BBIZICTICHHE MTAPa3UTOM crieniuprudeckux GepMeHTOB,
MOIUGHUIMPYIOUINX KJIETOUHbIE CTEHKH X035MHA, HallpUMep, KCUIIOTIFOKaH-
9HJI0TPAHCTIIIOKO3UIIa3bl/Tuaposassl (XTH).

Ha pucynke 2 (C) npeacTasieH ciaelyromuii 3Tam, 1 IoKa3aHa 3KCIPECCHs TeHOB,
CBSI3aHHBIX ¢ TU(DPEPEHIIMPOBKOI MPOBOISIINX HIEMEHTOB KCUIEMBI U (DIIOIMBI
dopmupytomieiica raycropuu. Ilouckossle «rubl», BCTynas B KOHTAKT ¢ IPOBOASIIEH
CHCTEMOM X035MHA, HAYMHAIOT TIPEBPANIATHCS B KIIETKHA MPOBOISIINX TKAHEH Mmapas3ura.
Knerku raycropun skxcnpeccupytot red CLE41, nponykt kotoporo aktuBupyetr WOX4 u
nojiepkuBaeT dkcrpeccuto GSK3, 4ro crmocodcTByeT COXpaHEHHIO KIIETOK
NPE/IIECTBEHHUKOB MPOBOSIINX JIEMEHTOB B HEAU(PHEPEHIIIPOBAHHOM COCTOSIHUU.
CHmxenune ypoBHs skcripeccun CLE4L, mpuBoaut k Havary skcrpeccuu BESI,
UHAYLHpPYIOLIero Tu(GepeHIIMPOBKY AIEMEHTOB KCHIIEMBI Tapa3uTa. DTOT Mpolece
crocoOcTBYyeT AKcnpeccuu reHa TED7, xapakTepHOro st pa3BUBAIONTUXCS DJIEMEHTOB
KCUJIeMbl. B KOHEYHOM HTOTe KJIeTOYHas CTeHKa KIETKU T'M(bl CUIBHO UCTOHYAETCS, B HEH
MOSIBIISTIOTCS Tiepdopanuu, 1 00pa3yeTcs CKBOZHOE COCTUHEHUE C AJIEMEHTaMU KCHUIIEMBI
x03siMHa. Pa3Butue snemMeHToB (GpyioaMel Bujocnenuduyeckuii mporecc.
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Pucynok 2. ®opmupoBanue rayctopuu noBmwinku. A. OOpazoBaHHe aJre3UBHOTO JAHCKA. b.
Cekpenus (hepMEHTOB, yUaCTBYIOIIUX B TIEPECTPONKE KIETOUYHBIX CTEHOK. C. DKcmpeccus
T'CHOB, CBSI3aHHAs ¢ MU depeHIaneil 3IEMEHTOB TPOBOISAIICH CUCTEMBI. I -
NPEIIECTBEHHUK U 311 - 3pEIIbId POBOSAIINI 3JIEMEHT KCieMbl. [10sICHeHNS - B TEKCTE.
Ha nannom pucyHke T 0003HauaeT aKTUBAIMIO YJIEMEHTA, @ | - HHTMOUPOBaHHE.

B kasrcoom u3 npueedénnvix nusnce 3aoanuii évioepume BCE npasunvuvie eapuanmuor omeema. Kasrcovuii
omeem 3anuuiume 6 CneyuaiIbHO ONMEEOeHHOe noJie 8 gUde NOCIe006amenbHOCHMU OYKE 6 anghasumnom
nopsaoke 6e3 3HaK06 NPEenUHAnUA U nPodenoes (pecucmp He 6aN’ceH).

1. Ilpounraiite ¢pparment 1 1 BoIGepHUTE BepHBIE YTBEPIKICHHS.

a. IIJ'ISI HOpMaJ'II:HOﬁ KUBHCACATCIBHOCTH BCEM PACTCHUAM-TITIapasuTam HCO6XOI[I/IMO TCCHOC B3aHMO}IeﬁCTBHe
C X03sMHOM

b. Bce mapasutuueckue 1IBETKOBBIE PacTeHHs 00pa3yloT rayCTOpun

c. l'ameTouThl HEKOTOPHIX MOXOBUIHBIX PACTCHUI NaPa3UTUPYIOT HA rprudax

d. ITapa3uTHyeckue pacTeHUs] BCTPEUAIOTCSl CPENIU FOJIOCEMEHHBIX

Orteer: [K]

2. IIpouuraiite ¢pparmenT 1, paccMoTpuTe PUCYHOK 1 1 BHIOEpUTE BEPHBIE YTBEPKICHHS.

a. Cpenyl CHTHAJIBHBIX MOJICKYJI, HCIIOJIb3YEMbIX MapasHTHYSCKUMH PACTCHUSIMH, IPHCYTCTBYIOT
HMKIAYECKHE COSTUHCHHUS

b. CTpHUTOIaKTOHBI HMEIOT OIPaHIMYCHHBIN paJlyC PACIPOCTPAHEHUS, IOITOMY CEMEHA 3apa3UXH MPOPACTAIOT
TOJIBKO MPH OYEHb TECHOM KOHTAKTE C KOPHEM XO03SHHA

¢. CurnajabHbIe TCPIEHBI, HA KOTOPBLIC PCArUPYIOT NAPa3UTHI, BBIACIAOTCA B OCHOBHOM OpraHaMu oOeroBoi
CHCTCMBI XO34HHaA

d. CemeHa napa3uTHuecKUX PaCTCHUH MPOPACTAIOT TOJNBKO [IPU HAIMYUHU HETIOCPEICTBEHHOTO KOHTAKTA C
TKAaHsIMH XO3sAHHA

Ortser: [M]

3. IlpounTaiite (pparmMeHT 2 U BbIGEPUTE BePHbIE YTBEPIKIEHNA:

a. B obecnieueHny NpUKpEIUICHNs! YIaCTBYIOT ()epMEHTHI, BEIpaOaThIBaeMble KIETKaMHU aJIr€3HOHHOTO JANCKA
b. KiteTku, npeBpamiaronipecst B HOUCKOBBIE I'H(]bI, 00pa3yloTcs U3 NapeHXUMBI

c. [IpoHNKHOBEHHIO rayCTOPUH CIIOCOOCTBYET pa3MsTdeHHe KIETOYHBIX CTEHOK XO35MHA IT0J] IeHiCTBHEM
q)epMeHTOB, BBIpaGaTBIBaeMI)IX KJIIETKaMHU CaMOI'0 X034WHa IIpU UX CTUMYJIMPOBAHUU ITapa3UTOM

d. Anre3un mapasuta crocoOCTBYIOT KaK XHMHUYECKHE, TaK U PH3HUECKUe (DaKTOPHI

Otser: [n]

4. Onupasich Ha NH(OPMaNKIO, NPUBEAEHHYIO BO ()parMeHTe 2 U HAa PUCYHKe 2, Bbi0epuTe
NpaBUJbHbIE YTBeP:KAEHHUS, XapaKTepu3yolue npouecc 00pa3oBaHus NPOBOASIIIMX TKaHel mapa3ura:



a. Camxenue ypoBHs skcnpeccun GSK3 npuBoaut k cuntezy BESI
b. Korna camkaetcst ypoenb dkcnpeccnn WOX4, HaunHaeTcs mporece audGepeHIUpOBKU IPOBOISIIIX

3JICMCHTOB

c. AGPs HaKaItuIMBalOTCs B KIIETOYHBIX CTEHKAX KaK MOBWJIMKH, TaK U KPAITHBEI
d. C maganom nuddepeHnrpOBKA IPOBOIAIINX KCHIEMBI, YpoBeHb dkcnpeccuu TED7 noeimaercs

Ortsert: [p]

5. Hcnoab3ys uH(popManuio, IPUBEAEHHYI0O B TEKCTOBBIX ()parMeHTaxX U Ha PUCYHKAX, a Takxke Bamu
3HaHNs, BbIOCPUTE BEPHbIC YTBEPKICHUA:

a. ®epmenTsl, Takue kak XTH, cnocoOCTBYIOT IepecTpoiike KIETOYHOW CTEHKH X035 1HA

b. Cuscuta - cTe6neBoit 06MUraTHBIH Mapa3uT

c. TpaHcHopT BOJBI MEXy apa3UTOM M XO3IMHOM OCYILECTBIAETCSA TOJIBKO MO MEPTBBIM KJIETKaM, a

ACCUMMUIIATOB - I10 )KHBBIM

d. HHmaﬁHHKH, pacTymiue Ha KOpe AC€PEBLEB, ABJIAIOTCA MapasuTaMu

Ortser: [X]

BbiOpaHHbIil 0TBeET:

Buumamenvno npouumaiime npeonosicennvle ppazmenmosl meKCma u paccmMompume puc)
BAJKHO! B nannoM 3ajaHuu 0003HaYe€HHUSI T€HOB JaHbI 3arJIABHBIMU OYKBAMH U K)

®parment 1. [lapasutuueckue pacTeHHsT — SKOJIOTMYECKas TPyl
HEOpPraHUYECKHUE U OPraHUYECKUE BEILIECTBA OT CBOUX XO035€B - APYTHUX P:
HIMPOKO PACHpPOCTPAHEH y raMeTo(UTOB MHOTHX CIIOPOBBIX PacTEHHI,
Napa3suThl BBICIIMX PACTEHUN M3BECTHBI TOJIBKO CpeAM CeMEHHbIX. [Ipor
I[BETKOBBIX OCYILECTBJIETCS MPHU IMOMOLIM 0COOOro opraHa - raycrop
CIIMHCTBEHHOT'O MPEACTaBUTEINS NapasUTUYCCKUX XBOMHBIX - Parasitaxus
KOTOPBII OZIHO3HAUYHO HA3BaTh TayCTOPUEH HENb3sl.

Jns ycremHou peanu3anyy JKU3HEHHOTO LMKJIA IMapasUTHYECKUM pact
koHTakT. Ha pucynke 1 mokasan mpopocrok mnosuiuku (Cuscuta Sy
OPUEHTUPOM JUISl UETO SBIISAIOTCS BBIICIISIEMbIE XO35IMHOM BEILECTBA - TEPI
— CTpUToJIakTOH. BemecTBa u3 3ToW rpynibl OOBIYHO OTBEYAIOT 3a IIp
OpnHako CTPUTOJIAKTOHBI X03MMHA CIIY)KaT CTUMYJIOM JJIsl IPOPACTaHuUs C
Sp.). BaxxHO OTMETHTB, YTO CTENEHb CHEUU(PUUHOCTH B OTHOIICHUH XO3
MOBWJIMKA OTIMYAETCS HIMPOKUM KPYTOM XO035€B, TOT/1a KaK MUKOIApa3uT
rpubaM-cUMOMOHTAM €JIH.

PI/ICYHOK 1. HpOpaCTaHI/Ie CCMAH U YCTAHOBJICHUC NICPBUYHOI'0 KOHTAKTA C
0003HaYEHBI BBIJICTIACMEBIC XO3IMHOM BCIICCTBA, KOTOPLIC MapasuT UCIIO0JIb
IIMHCH, I'- CTPUTOJIAKTOH. IlosicHeHus - B TEKCTE



®parmenr 2. (mo Shimizu, Aoki, 2019)

OpvH U3 BaXXKHEHIINX 3TANoB B )KU3HU PAaCTCHUsA-TIapa3uTa - 00pa3oBaHue
npuMepe MOBWIMKU M €€ BO3MOXKHOTO X035MHA — KpanuBbl. CHavana napa
(dbopMHpOBaHKE TAyCTOPUH, YTO HHIYIIUPYETCS CBETOM CHHETO M JTAIbHET(
(prcyHOK 2, A), ciryaIuid AJ1s MPUKPETJICHUS Mapa3uTa K X0o3suHy. Bax:
KOTOpBIE (POPMUPYIOTCS U3 TIOBEPXHOCTHOTO CII0S, PACIIOJI0KEHHBIE Ha KO
MCKTUHOBBIN “rieMent” (I11), neKTHH MeTraTpancdepassl (PMES) u apabu
CHHTE3HMPYIOTCS XO3IMHOM, aKTUBALUS UX HKCIPECCUN MHIYLIUPYETCS Map
X035MHA B TIOMCKAX MPOBOSIIEH CHCTEMBI, TayCTOPHS IPOHUKACT BHYTPh
cienuduyeckux GpepMeHTOB, MOAU(PUIMPYIOMINX KIECTOUHBIC CTCHKH X035
(XTH).

Ha pucynke 2 (C) npencTaBieH cleaylonHi 3Tam, U MoKa3aHa 3KCIIPECCHS
KCuiIeMbl U (i1o3Mbl popmupytomieiics raycropuu. [lonckoBbie «rugb», B
IpeBpaIaThes B KICTKH MTPOBOIINX TKaHeH mapasuta. Kietku raycropr
aktuBupyetr WOX4 u noanepxuBaet sxcnpeccuto GSK3, uto cnocoOcTBye
B HeddepenmpoBanHoM coctosiHiK. CHIKEHUE ypoBHs 3kcripeccun C
¢ GepeHIIMPOBKY JIEMEHTOB KCHIIEMBI TTapa3nuTa. ITOT MPOIECC CIOco0
HIIEMEHTOB KCHJIEMBl. B KOHEYHOM HTOTe KJIETOYHAsi CTCHKA KJIETKU TU(BI

CKBO3HOE COECIMHEHHUE C AIEMEHTaMU KCHIIEMBI X0351MHa. PazBuTue sieMer
A B C
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Pucynok 2. ®opmupoBanue rayctopuu moBmwimkn. A. OO6pa3zoBanue aares3
nepecTporike KIeTOUHbIX cTeHOK. C. DKcmpeccus reHOB, CBA3aHHAS C AU
MPEIECTBEHHUK U 31 - 3pEJIblid MPOBOAIINN 3JIEMEHT Kcuiiemsl. [losicHe:
AJIEMEHTa, a | - HHrHOUPOBAHUE.

B kasrcoom u3 npueedénnvix nusice 3aoanuii evioepume BCE npasunvnvie eapuanmot
nocaedosamenvHocmu 0yKe 6 angasumnuom nopsaoke 6e3 3HaKoe NPEenuUHanus u npooe

1. IlpounTraiite pparMent 1 n BbIGepuTe BepHbIe YTBEPKICHHS.

a. /lng HopMabHOI KU3HEIeATETFHOCTH BCEM PAaCTeHUAM-TIapa3uTaM HEOOXOIMMO TECH(
b. Bce napasutuyeckue [IBETKOBBIE pacTeHUS 00pa3yIoT rayCTOPHH

c. 'ameTopUTHI HEKOTOPHIX MOXOBHIHBIX PACTEHUH MApa3UTHPYIOT Ha rprudax

d. ITapazuTHueckue pacTeHHsI BCTPEYAIOTCS CPEAH TOJIOCEMEHHBIX

Ortser: ' acd

2. IIpounraiite ¢pparmenT 1, paccMoTpuTe pucyHok 1 u BbIOGepuTe BepHbIE YTBEPIKA
a. Cpeay CUTHaJIbHBIX MOJIEKYJI, HCTIOJIb3yEMbIX TAPa3UTHUECKUMH PACTEHUSIMH, IIPUCY T
b. CTpuroaakToHbl UMEIOT OTPAHHUYEHHBIN PAIUYC PACIPOCTPAHEHHsI, [IO3TOMY CEMEHa 3
c. CurHanpHBIe TePIIEHBI, Ha KOTOPBIE PearupyoT Mapa3uThl, BELICISIOTCS B OCHOBHOM O]
d. CemeHa napa3uTuuecKux pacTeHUI MPOPACTAIOT TOJIBKO NPU HAIMYUH HEMOCPEICTBEH
Ortser: " abc



BOII
TEK

1

MeTo/ OllEHKH

Tounoe coomeemcmaue

MeTo OLlEHKH

Tounoe coomsemcmsue

MeTo/ OllEHKH

Tounoe coomeemcmeue

MeToa OLEeHKH

Tounoe coomsemcmeue

MeTo OLlEHKH

Tounoe coomsemcmeue

3. IpounTaiite pparMeHT 2 M BbIGepUTE BEePHbIe YTBEP:KICHHUA:

a. B obecnieueHnY MPUKPEIUICHNS YIaCTBYIOT ()epMEHTBI, BEIPAOaThIBAEMbIC KIIETKAMH a]
b. Kitetku, npeBpamiaroniyecs: B HOUCKOBBIE TH(]bI, 00pa3yoTcs U3 MapeHXUMBI

c. [IpoOHNKHOBEHHMIO rayCTOPUH CIIOCOOCTBYET pa3MsIrdeHUE KJIETOYHBIX CTEHOK X031Ha
CTUMYJIMPOBaHUH [1apa3UTOM

d. Anre3un napasura crocoOCTBYIOT KaK XMMHUYECKHE, TaK U (pU3HIecKue (haKTOpbI
Ortser: " ad

4. Onupascs Ha HH(pOPMALHIO, IPUBEACHHYIO BO ()parMeHTe 2 U HA PHCYHKE 2, BbIO
NPOBOASIIMX TKAHEH mapa3ura:

a. Camxenne ypoBHs 3kcripeccnd GSK3 mpuBoaut k cuaTe3y BESI

b. Korma cHmkaetcs ypoBenb skcnpeccnn WOX4, HagmHaeTCs mporecc JudQepeHInpor
c. AGPs HakammMBaroTCsl B KJIICTOUHBIX CTEHKaX KaK MOBUJIMKH, TaK U KPAIHBBI

d. C Hauanom nudpepeHIMpOBKY MPOBOAIINX KCHIEMBI, ypoBeHb dKcnpecc TED7 mic
Ortser: "4 abcd

5. Hcnoab3ys nHpopManuio, NpUBEAEeHHYI0O B TEKCTOBBIX ()parMeHTaX H HA PHCYHK
a. ®epmenTsl, Takue kak X TH, crmocoOCTBYIOT HepecTpoiike KIIeTOYHON CTEHKH XO35MHA
b. Cuscuta - cte6eBoit 00IUraTHBII Mapa3ut

c. TparcnopT BOAbI MEXAY Napa3UTOM U XO3IHHOM OCYIIECTBIISCTCS TOJIBKO MO0 MEPTBEIN

d. JInmaiHuKy, pacTyliue Ha KOPe JIEPEBBEB, ABJISIOTC [apa3suTaMK
Orger: & ad

IIpaBuibHbIE 0TBETHI 118 K

acd

l'lpzmu.n,m,le OTBETHI AJisA: M

abc

l'lpalm.u,uuc OTBETHI JJIfl: N

ad

n])aBll.1hthe OTBETHI JIsA: P

abcd

l'IpaBththe OTBETHI AJIs: X

ab

8
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POC 13: 3ANPOC MHOI'OKPATHOTI'O BBOJA NPOIIYWEHHOI'O

CTA

VY cyM4aThIX TpHOOB (aCKOMHUIIETOB) BCE CIIOPHI, 00pa3ylomyecs B pe3ybTaTe Melo3a U3 OHON U TOH XKe
JMTUTOMJHOM KIIETKH, OCcTaroTcs B 001eit 060nouke — cymke. [1py 3ToM cTpoeHHne CyMOK y pa3HbIX
ACKOMMILIETOB pa3Hoe. Y Neurospora crassa Bce CIopbl B CyMKE PAcIIOJIOKEHBI B OHY JINHHIO, B CTPOTOM
COOTBETCTBHH C TIOPsAAKOM pacxoxaeHust xpomatus (I-e u |l-e nenenue Meiio3a OpueHTHPOBAHBI Y ATOTO
rpuba oguHakoBo). Kpome Toro, kaxmas cropa AEIUTCs OAMH pa3 MUTO30M B TOW ke opueHTanuu. Kak OyayT



BBITJISIAETH CYMKH, €CJTH UCXOJHBIH AUTUIONA OBUT reTepo3uroToi a;a,? IIpennonoxkuM, 4To auiens a;
NIPUBOJMT K KPACHOW OKpAacKe CIIOPBI, a ajliellb 8, — K OTCYTCTBHIO OKpPAacKH (CHOpa OKasbIBaeTcsi OesIon).
3anonHuTe Tabauiy. B oTBeTax Hcnone3yiiTe caenyoomue o003HaueHuA: kpacHas cropa — R, Genas criopa —
W. ®eHOTHITBI pa3HBIX CIIOP He pasjelsiite pobeiaMy Witk 3HaKaMu npenuHanus (mpumep: RW). B
MOCIICHEM 33/IaHUY 3aIUIINTE BApUAHTHI PACIIONOKEHHUS KICTOK B CYMKe, HE pa3ielsis uX npodenaMu, a
CaMH CYMKH OTIEIHUTE APYT OT APyra OOUHOYHBIM MPOOETOM.

KosinuecTBO KIETOK B CyMKe [K]
[TnouaHOCTD KaXKI0# U3 HUX [1
(n mum 2n)
Cpenu HuX: KOJIMYECTBO KJICTOK, HECYIUX aiutens | [m]
a
KOJIMYECTBO KIIETOK, HECYIIUX autens | [N]
a
BrmummTe pacnonoxeHne KISTOK B CyMKe, €CJIM H3BECTHO, | KpaiHss JieBas KJIeTKa KpacHas [f]
4TO: KpaiiHsist JieBasi KiieTka OeciBeTHast [g]
BrmummTe Bce BO3MOKHBIE BapUAHTHI CYMOK, €CIIM B OJHON M3 XpOMAaTHI B UCXOIHOM aumutonnHor | [h]
KJICTKE IPOHM30LIIa MYTalHs 8; — 8,

BbiGpaHHbIii 0TBET: Y cymyatsIx TpH0OOB (ACKOMHUIIETOB) BCE CIIOPHI, 00pa3yoLINecs B pe3yabTaTe Meio3a u
ITpum 3TOM CTpOEHHE CYMOK Yy pa3HbIX acKoMHUIeTOB pasHoe. Y Neurospora crassa sce c
pacxoxaenus xpomatus (I-e u ll-e geneHue Meio3a OpUEHTHPOBAHBI y 3TOTO TPHOA O
opueHTanuu. Kak OyayT BBITIISIETh CYMKH, €CJIH UCXOAHBIN AUTUIONT OBLT T€TEPO3UTOT
aJJIeNb @) — K OTCYTCTBHIO OKPACKH (CIiopa oKa3biBaeTcs 0eoit). 3anoianuTe Taduuiry.
crniopa — W. deHOTHITBI pa3HBIX CIIOp HE pa3jeNsiiTe NpodeaaMu Wi 3HaKaMU MPerHa
KJIETOK B CyMKe, HE pa3eisis UX MpodenamMu, a CaMyd CYMKH OTAEIHUTE APYT OT JAPyTra Of

KomnngecTBo KIIeTOK B CyMKe
IImongHOCTE KaXXHOM U3 HUX
(n wam 2n)
Cpenu HUX: KOJIMYECTBO KJICTOK,
a;
KOJIMYECTBO KJIETOK,
az
Brinmumimte pacmnonoxeHune KIETOK B CyMKe, €CJIM U3BECTHO, KpaiHss JeBast KJIeTH
qTo: KpaifHas j1eBas KJeT!
Brimumute Bce BO3MOXHBIE BapUaHTHI CYMOK, €CITH B OJTHOW W3 XPOMATHUJ B MCXO]
KJIETKE TIPOU30IILIa MyTallus 8; —

MeToa OLIeHKH [IpaBunbHbIe OTBETHI 151 K
Tounoe coomeemcmeue 8

MeToa OLIeHKH [IpaBunabHbIE OTBETHI 1JIs: |
Tounoe coomeemcmaue 1n

Tounoe coomeemcmeue n

MeToj OlIeHKH IIpaBuibHbIE OTBETHI JJISA: M
Tounoe coomeemcmeue 4

MeTo/ OLIeHKH [IpaBuibLHBIEC OTBETHI IJIsI: N

Tounoe coomeemcmeue 4



MeToj OlleHKH

Tounoe coomeemcmaeue

MeToa OlleHKH

Tounoe coomeemcmeue

MeToa OlleHKH

Tounoe coomeemcmaue
Tounoe coomeemcmaeue
Tounoe coomeemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmaeue
Tounoe coomeemcmaue
Tounoe coomeemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmeue
Tounoe coomeemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmeue
Tounoe coomeemcmeue
Tounoe coomeemcmaue

Tounoe coomeemcmeue

IIpaBuiabHbIe oTBETHI Jus:

RRRRWWWW
[IpaBUJIBHBIE OTBETHI IJIS: €
WWWWRRRR
[IpaBuiabHbIe OTBETHI 1J1s: h

RRWWWWWW WWRRWWWW WWWWRRWW WWWWWWRR
RRWWWWWW WWWWRRWW WWRRWWWW WWWWWWRR
RRWWWWWW WWWWWWRR WWRRWWWW WWWWRRWW
RRWWWWWW WWRRWWWW WWWWWWRR WWWWRRWW
RRWWWWWW WWWWRRWW WWWWWWRR WWRRWWWW
RRWWWWWW WWWWWWRR WWWWRRWW WWRRWWWW
WWRRWWWW WWWWRRWW WWWWWWRR RRWWWWWW
WWRRWWWW RRWWWWWW WWWWRRWW WWWWWWRR
WWRRWWWW WWWWRRWW RRWWWWWW WWWWWWRR
WWRRWWWW WWWWWWRR RRWWWWWW WWWWRRWW
WWRRWWWW WWWWWWRR WWWWRRWW RRWWWWWW
WWRRWWWW RRWWWWWW WWWWWWRR WWWWRRWW
WWWWRRWW WWRRWWWW RRWWWWWW WWWWWWRR
WWWWRRWW WWRRWWWW WWWWWWRR RRWWWWWW
WWWWRRWW WWWWWWRR WWRRWWWW RRWWWWWW
WWWWRRWW WWWWWWRR RRWWWWWW WWRRWWWW
WWWWRRWW RRWWWWWW WWRRWWWW WWWWWWRR
WWWWRRWW RRWWWWWW WWWWWWRR WWRRWWWW
WWWWWWRR RRWWWWWW WWRRWWWW WWWWRRWW
WWWWWWRR WWWWRRWW RRWWWWWW WWRRWWWW
WWWWWWRR WWRRWWWW RRWWWWWW WWWWRRWW
WWWWWWRR RRWWWWWW WWWWRRWW WWRRWWWW
WWWWWWRR WWRRWWWW WWWWRRWW RRWWWWWW
WWWWWWRR WWWWRRWW WWRRWWWW RRWWWWWW
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BOIIPOC 14: DJOCCE

Haitme pazeepruymutiit omeem. Hcnoip3yiime 0151 omeema cneyuaibHo omeedeHHoe noJe.

B coBpeMeHHOH OHOTEXHOJIOTHYECKON TNPOMBIIUICHHOCTH TIPUMEHSIOT pa3iINdHBIe CHCTEMBI IS
MOJyYEeHHsI IENEeBOTO PEKOMOWHAHTHOTO O€eJKa, WCIIONB3YEeMOTr0 B HW3TOTOBJICHWH JICKApCTBEHHBIX
npenapaToB. OZHON W3 TaKWX CHCTEM SBISIETCS KyJIbTypa KIETOK KHTaHCKOro xomsdka. Omwuimmre
MPOIIECC TONYYEHHUs] KICTOYHON CHCTEMBI U CHHTE3a PeKOMOMHAHTHOTO OeiKa Ha OCHOBE KyJIBTYpPHI
KJIETOK 3TOTO XHBOTHOTO. OIleHUTe, KAKUMH JOCTOMHCTBAMH M HEJIOCTaTKaMH 00J1a/laeT JaHHAs CHCTEMA.

%

Hauneiii  []ns Toro, 4To0BI BCTaBUTh HYXXHBIH I'€H B KJIETKH XOMSUYKa, HY)KHO CHAydana €ro BBIJIEIHTh, a
OTBET:  3aTe€M BCTaBUThb B F€HOM BHpYCa KOTOPBII UCIONIB3YyeTCA KaK BEKTOP. BekTop mepeHocut 3Tot
TeH B KJIETKU XOMsuka. HOr1a BMECTe ¢ HCKOMBIM T'€HOM BCTaBJIAIOT U F€Hbl YCTOMYHBOCTH K
KakoMy-HHOyIb IperapaTry, HaIpuMep aHTHOMOTHKY, KOTOPBIE MO3BOJAT OTOOpaTh KIIETKH,
AMEIOIME MCKOMBIM TIeH. BCTaBleHHBIM T€H JODKEH COJIEp)KaThb BCE PETYISTOPHBIE



MIOCJIEI0BATENILHOCTH — IIPOMOTOp, onepaTop M mnp. JloCTOMHCTBA HCIOJB30BAHMS KIIETOK
XOMsIYKa: 3TO MIJICKOIMTAIOIee M €ro IeHOM U amnmapar CUHTe3a Oelika II0XOXKH Ha
4eJI0BEeUECKUe (€CIIHU JIEKApCTBO — JJI1 YEJIOBEKa).
Henocrarku: 310 Oyner moporoil mpoayKT, KOTOPBIH IMOJYy4aeTcsi ¢ HEOOJNBIION CKOPOCTHIO.
[TosTOpMy KJIETKH MIICKOIUTAIOIINX HCHOJB3YIOT PEIKO, BHITOJHEe — OakTepui, Hampumep,
JUIsl TIPOM3BOJICTBA MHCYJIMHA, KOTOpBIE ObICTpee AENATCS M ObICTpee CHHTE3UPYIOT OelKH.
Kpome Toro ectp mpobiiema OMOOE30MACHOCTH, T.K. TPBI3YHBI MOTYT IIEPEHOCHTH MHOTHE
0oNIe3HN YeTI0BEKa, BKIIIOYAsl BUPYCHBIE M OaKTEepHaNbHbIC MHPEKINU, a TAaKXKe MPOU3BOAUTD
qy)KEpOJHbIC HEHY)XHBbIC YeloBeKy Oenku. HyXHO cieauTh 3a 4UCTOTOH M 0€30MacHOCTHIO
KyJIbTYpBl KJIETOK M CHHTE3UPYEMBIX MOJIEKyd. Bce 3To TpeOyeT MaTepHaibHBIX 3aTpaT U
BPEMEHH.
Kpome TOTO, MOXHO mOTydaTh THOpHAHBIE KIeTKH. Hampumep, momydaroT THOpPHIOMBI Ha
OCHOBE MMMYHH3HPOBAHHBIX B-IMMQOINUTOB IphI3yHOB M KJIETOK OIyXOJM MO3ra YelOBeKa.
I'ens! B-nmum@onura oTBEYaroT 32 CHHTE3 HYXKHBIX aHTHTEN, 2 THOPHUHbIC KJIETKHA MOTYT JIOJTO0
KHUTh Ha TUTATEIILHOM cperie.

Bepubiit  [OtcyrcTByeT]

OTBET

4
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BOINPOC 15: DOCCE

IIpeacraBieHHbIe H300pakeHUs] HILTIOCTPHPYIOT MCNOJIB30BaHHE PA3THYHBIX MeTO/I0B U TEXHOJIOTHii mpH
HCCIeJ0BAHMH 3HAMEHHUTOI0 TPHXOIUIAKCA — MPeJCTABUTE/IS MHOTOKJIETOYHBIX »KMBOTHBIX U3 THIIA
Inacrunyarsie (Placozoa). BelmoanuTe 3agaHus, 3aMMCaB OTBETHI B CNIENUAIBHO OTBEIEHHOE MOJIE.

o QP r—

6,6- A

1. YcraHoBuTE COOTBETCTBHE MEKIY N300paskeHUAMU, MPHUOOPAMU 1 3JIleMeHTaMH MeTOANK, KOTOpbIe



HCMOJIb30BATUCH IPU MOJTYYEeHHH JAHHOT0 N300pakeHHs1. 3aNMIINTe KaxKI0e MO0Ty4YeHHOe COOTBeTCTBHUE B IOJI¢
nas orBera B Buae X - Y - Z, rae X - OyKBeHHO€E 0003HAYEHNE H300pakeHusl, Y - HoMep npudopa (apadekasn
uudpa), Z - Homep Meroauku (pumckas nudpa). BHUMAHUE! Oxun u3 npu6opoB 1 oHAa U3 METOAUK —

JIMIIHHE!
IIpubopsr: OJeMeHTHl METOTUK:
1. Kamepa 1uis anekrpodopesa |. U3roToBiieHHE CTEKIITHHOTO HOXA [UIS OJTy4YEeHHS YIBTPATOHKHX CPE30B
2. 3epkanbHas (oToKamepa ¢ I1. Oxpacka 00beKTa aHWIMHOBBIMH KpacuTesIMU 1o Metony ['pama

00BEKTUBOM JJI1 MaKpOCbEMKU

3. CBeTOBOIT MHKpPOCKOII I11. [TpuroroBneHne arapo3HOTo reis

4. DIeKTPOHHBIA MUKPOCKOTI IV. Ucnonp30BaHue aHTHTEN, CIIEIU(UIECKH CBSI3BIBAEMBIX C
CEKPETHPYEMbIM MaTepHAIIOM, U (QIIyopecHpyroNIeil METKH

V. HabnroeHue 3a TJOKOMOLHEH KHBOTO 00BEKTA C UCIIONB30BaHUEM
(ha30BO-KOHTPACTHOTO YCTpOiicTBa

VI. CxaHupoBaHHE MOBEPXHOCTH 00BEKTA IMTyYKOM JIEKTPOHOB

2.1. KakoBa ¢pyHKIHUS KJIETKH, OTMeuyeHHoil mudpoii 1 na pucynke B? O0bsicHuTe cBOii 0TBeT.

2.2. Onpenenure, CKOJILKO NMap HYKJIEOTHAOB COAEP:KUT MojleKyaa murtoxonapuaiabHoii JJHK y Placozoa (c
TOYHOCTBIO 10 THICSYH I.H.).

3. OgHo U3 N306paKeHUil NITIOCTPUPYET MCNOJIb30BAHNE PACTIPOCTPAHEHHOr0 METO/1a pa3/ieJeHHsl CMecH
MoJiekyJ1. OnuumnTe NPUHIUIBL, JeKallhe B OCHOBE TaHHOT0 MeT0/1a, YKa:KUTe CBOiCTBa MOJIEKY.JI,
N03BOJISIOIINE UX pa3leauTh. B kakoii cpene(cydcTannum) ocymecTsiisieTcs npouecc?

Jannsrii oteetr: 1) A-3-V
B-4-1
B-4-VI
I-3-1v
I-1-11

21) CereTpreT KaKo€-TO BEIIECTBO, M.0. MAIICBAPUTE/IBHBIC d)epMeHTLI, T.K 3TO TPUXOILIAKC
T.K €CTb MHOT'O CBETJIBIX Bakyoneﬁ, AAPO C AAPBIIIKaMH

2.2) 23000
3) Dnexrpodopes, IpOBOIUTCS B reste. PasnensieT MOoJIeKyJIbI 110 UX pa3Mepy | 3apsmy.
JHK HecyT 3apsa ¥ OTOMY JIBUTAIOTCS B JJICKTPUUECKOM I10JI€ K TIOJIOKHTEIEHO

3apAKEHHOMY DJICKTPOAY, OoJlblIHe MOJICKYJIbI IBUT'AOTCA B I'€JIC MCAJICHHEC,
YCM MOJICKYJIbI MEHBIINX PasMepoOB

Bepnsiii otBer  [OTCyTcTBYeT]
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BOIIPOC 16: 3ANPOC ®AMJA



YBaxaeMblil ydacTHHUK!

J11s1 cBOETO CIIOKOMCTBHS BBl MOKETE COXPAHUTh OTBETHI B IOKYMEHT word:
1. CxomupyiiTe oTBETHI B (haiin word;

2. He 3a0yapTe yka3aTh OJIOK 3a/1aHUS 1 HOMEp BOIIPOCA;

3. dns coxpanenus Haxmute "@aiin" - Coxpanuts kak - Kommbiorep - O630p - Pabounii cron - Ha3Bath
m JIOKYMEHT CBOUM JIOTHHOM, HanipuMep: "o0l1234567" - Bribpats ¢popmar PDF.
HU B KOEM CJIVUAE HE YKA3LIBATH B HASBAHNU JOKYMEHTA NJIM B CAMOM
JOKYMEHTE ®UO! OTBET [IPUHUMAETCS TOJIbKO B ®OPMATE PDF.

Kpowme Toro, pekoMeHIyeM mpoayOIrpoBaTh (Gaifil B 4aT MPOKTOPY.



