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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
[lepBrle nCaHCKHUE TOPTOBIBL, OTIIpaBUBIIHECS B FOkHYI0 AMEPHKY, MOTIIH BE3TH C COOOU TPY3

JlanHbie oTBETHI: 'l b,

ATnenbCUHOBOH 1EeIPBI

4d.
Kode

i X Qe

Kakao

Bepnsie otBeTsI: L4 .

ATnenbCHHOBOM IeIPBI

2d.
Koge

0
u3 5 6aji10B

BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.
Kakne n3 HrKenepeuncIeHHbIX ONOIOTHYECKIX MOJIEKYJI MOTYT BKJIIOUYaTh B CBOM coctaB (ocdop?

Jannbie oTBETHL: 4! 3.

Caxapa

4 b.

JIunuier

_o-'l c.
HyxneuHoBble KUCIOTHI
_-'I d.

ﬂ Benkn

_-'I e.

Hyxneotuas

Bepnsie otBeThI: L4 3.

Caxapa

4 b.

JIunuaer

_-'I C.

HyKJ’IeI/IHOBHC KHCJIOTHI



BOIIPOC 3:

]
—

Benkn

_-'I e-
Hyxneornas

5
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3ATTIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
VY ropoxa 1moceBHOTO criepMuii comeput B siape 11 xpomocom. CrenoBaTeabHO, Y 3TOTO BUIA B HOpME

JlanHbIe
OTBETHI:

Bepnsie
OTBETHI:

BOIIPOC 4:

_o-'l a.
Krnerka-antunosaa cemszadarka coaepxur 11 xpomocom

4D
Kierka opmupyromerocs ceMszayaTka Ha CTaguu Metadasbl BTOPOTo JeeHus Meio3a coaepxur 11
XpOMOCOM

_o-'l e.

KrneTtka anukaabHOU MEPUCTEMBI KOPHS COAEPKUT 22 XPOMOCOMBI

& a.
Knerka-antunosa cemsszadarka coaepxur 11 xpomocom
4Db.
Krnetka hopmupyromerocs cemszadaTtka Ha CTaaud MeTadasbl BTOPOTO ACTCHUS Mero3a coaepuT 11

XpoMOCOM

_-'I e.

Krnertka anukanbHOH MEPUCTEMBI KOPHS COAEPKUT 22 XPOMOCOMBI

5
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3AITIPOC HECKOJIBKHX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

Ha moBepxHOCTH OKeaHa JjalieKo OT Oepera 4acTo 0OHapyXHMBAIOTCS KPYITHBIE CKOTUICHUS >KMBBIX OCHTOCHBIX
BOJIOPOCIICH-MaKpO(UTOB, MHOTHE MECALBI HAXOISIINECS Yy TIOBEPXHOCTH BOJIBI M IIEPEHOCUMbIE TEUCHUSIMU Ha COTHU
KHJIOMETPOB. Kakwne u3 TNIEPEUYUCICHHBIX BO}IOpOCJ’IQﬁ, Ha Ball B3I, MOTYT COCTAaBJIAThE OCHOBY 3THUX CKOIIJICHHH?

JlanHbie OTBETHI: ' g,

Maxkponuctuc

4 b.

Capraccym

o C.

Dykyc

Bepnsie otBeThI: L4 3.



Makxkpornuctuc

4 b.
Capraccym

4 c.
dykyc
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BOIIPOC 5: 3ANIPOC HECKOJIBKHUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
Yepes remaro-IDIalieHTapHbIH Oapbep B OPraHU3M IUIOJa MOTYT IIPOHHKHYTh

JlarnHbIe OTBETHI: ' 5.

Anrurena

o C.
Kucnopon

_o-'l e.
Bupycsl

m BepHble oTBeThI: (4 3,

Anrurena

4 C.
Kucnopon

2 d.

IlonoBwie TOPMOHBI

4 e.
Bupycst

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKHX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
BriOepure )KMBOTHBIX, O0Jiee MIIM MEHEE OT/AAJICHHBIE IIPEJIKA KOTOPBIX KOTa-TO NMEJN Pa3BUThIE KPbIIbs U ObLIN
crocoOHBI K TIOJIETY, HO TIO3HEE YTPATHUIIH 3Ty CIIOCOOHOCTBD.

Jlannbie oTBETHL: 'l 3.

Broxu

'

Bum

]
—

Omy



Bepnsie oTBeTsI: &% a

Broxu

@c.

Bmm

@
Omy

I 5
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BOIIPOC 7: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNIYIMEHHOI'O TEKCTA

Iepen BamMu n300pakxeHNUsI BEIMEPIINX M COBPEMEHHBIX KMBOTHBIX. PACCMOTPUTE PUCYHKH U BBITIOJTHHUTE 3aaHUsL.

1. Ycranosure MOCJICAOBATCIIBHOCTD IMOABJICHUSA KJIACCOB, K KOTOPBIM OTHOCATCA 3TH KUBOTHBIC B 3BOJIIOLIMU, HAYUHAA C
camoro JpeBHero. OTBET 3alHIINTE B OTBEIECHHOE TI0JIE B BUJIE MOCIIEI0BATEIBHOCTH OYKB 0€3 3HAKOB IPENUHAHUS U
J po0OEJIOB, PETUCTP HE BaXKECH.

Ortser: [0]

2. Beibepute BepHBIC YTBEpKICHHA (OTBET 3aIUIIATE B OTBEICHHOE ITOJIE B BUJE ITOCIIEIOBATEIHHOCTH JIATHHCKIX OYKB B
andaBUTHOM TIOpsITIKe O€3 3HAKOB MPETHHAHKS U TIPOOEIIOB, PETUCTP HE BaXKEH):

a. Y opraHu3Ma Ha pucyHke B B xoz1e sMOproreHesa 3aKiaIbIBacTCsl aMHAOH

b. Opranusm Ha M300pakeHUH A UMeeT IUIaBaTeIbHBIH ITy3bIph

¢. Opranusm Ha u300paxeHuu [ 00magaeT XpAIIEBEIM CKEJICTOM

d. XKuBoTHOe, n300pakeHHOe Ha pucyHKe E, 00uTano B MEIIOBOM epuoe

e. OpraHusm, IpeJCTaBICHHbI Ha PUCYHKE A, SBISIETCSI BTOPUYHOBOIHBIM

Ortser: [Y]

3. 3anuunTe B OTBEJICHHOE T10JIe PyCCKOe Ha3BaHUe TUIIa, K KOTOPOMY IPUHAJISKAT BCE NPE/ICTABICHHbIE OPraHU3MBI.
Ortser: [t]

4. Kto n3 n300paKeHHBIX OPraHU3MOB UMEET BHYTPEHHHIA KOCTHBIN ckeneT? OTBET 3amuIInTe B OTBEICHHOE TI0JIE€ B BUAEC

OoCJICEA0BATCIIbHOCTHU 6yKB 0e3 3HAKOB MpenrnHaHus U HpOGeJ’IOB, PErucTp HE BaKCH.

Ortser: [p]
5. V kakux u3 npencTaBIeHHBIX OPraHu3MOB B OHTOT€He3e MPUCYTCTBYeT JimdnHKa? OTBET 3alUIINTE B OTBEIEHHOE MOJIE B



BUAC ITOCIICA0BATCIIbHOCTH 6yKB 0e3 3HAKOB MpernuHaHuAa 1 HpO6eJ’IOB, PErucTp HE BAKCH.

Ortser: [r]

BriOpanHbIii 0TBeET:

MeToa OlleHKH

Tounoe coomsemcmaue

MeTo/ OLIeHKH

Tounoe coomsemcmaue

MeTo/a OLIeHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Hepen BaMH I/I306pa)KCHI/L${ BBIMEPIIIUX U COBPEMCHHBIX JKNUBOTHBIX. PaCCMOTpI/ITe PUCYHKH U1 BBIIIOJIH

TIOSIBJICHHSI KJIACCOB, K KOTOPBIM OTHOCSTCS 3TH KHBOTHBIC B 3B
T10JI€ B BHJE MOCJIEIOBATEILHOCTH OYKB 0€3 3HAKOB MPENMHAHUS U TPOOEIIOB, PETUCTP HE BaXKEH.

Orger: @ noresa

2. BribepuTe BepHbIe yTBEpXKISHHs (OTBET 3alMIINTE B OTBEICHHOE II0JIE B BUJIE TIOCIIEI0BATEIBHOC
po0EeIIoB, PETUCTpP HE BAXKEH):

a. Y opraHu3Ma Ha pucyHke B B xoze aMOproreHesa 3akiaapBaeTcs aMHUOH

b. Opranusm Ha n3o00pakeHHH A UMEeT IUIaBaTeIbHbII My3bIph

c. Opranusm Ha n3zo0paxeHuu I 061agaeT XpsIIeBbIM CKEJIETOM

d. XKuBoTHoe, n300pakeHHOe Ha pucyHke E, 00uTaio B MEIIOBOM HepHoe

e. Opranusm, peCTaBICHHBIA Ha pUCYHKE A, SBJISETCS BTOPUYHOBOJHEIM

Otser: & cde

3. 3anummTe B OTBEJCHHOE I10JIE pyccKoe Ha3BaHHe THIA, K KOTOPOMY IPHHA/IIEKAT BCE TPEICTABT
Ortser: & Xopaosbie

4. Kto 13 n300pa’keHHBIX OPraHU3MOB UMEET BHYTPEHHHH KOCTHBIN ckeneT? OTBEeT 3aluIINTe B OTBE
MIpEeNUHAHNS U TPOOEIIOB, PETHCTP HE BaXKEH.

Ortser: & aBe

5. Y xaKkux U3 NpeICTaBICHHBIX OPTaHU3MOB B OHTOTCHE3€ NPUCYTCTBYET JIMUMHKA? OTBET 3aIMIINT

MIPEeNUHAaHNS ¥ IPOOEIIOB, PETHCTP HE BayKeH.

Orser: OB

ﬂpammbuuc OTBETHI 1JIsl: O

JI'BBEA

HpaBl/lﬂbele OTBETHI IJIsI: Y

CDE

HpaBl/lﬂbele OTBETHI 1JI4: t

XopaoBele

"paBMJlbllblC OTBEThI JIsl: P



Tounoe coomsemcmeue ABE

MeToa OLIEHKH IIpaBujibHbIE OTBETHI IS I'

Tounoe coomeemcmaue BB/

8
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BOIIPOC 8: 3AINIPOC MHOTI'OKPATHOI'O BBOJA INPONIYHIEHHOI'O TEKCTA

Ha pucynke n300paxxeHbl TeHEpaTUBHBIE CTPYKTYPHI PEACTABUTENCH Pa3INIHBIX OTAEIIOB BBICIINX pacTeHUH. BHecute
pPYCCKHE Ha3BaHHS ATUX OT/EJIOB B OTBEJICHHBIE MOJIS PSIIOM C COOTBETCTBYIOIINMH HOMEPaMHU.

BbiGpanHblii oTBeT: Ha pucynke m300paxeHbl TeHepaTUBHBIE CTPYKTYPHI IPEICTaBUTENEH Pa3InIHBIX OTAEIIOB BBICIINX [
T10JIS1 PSIZIOM C COOTBETCTBYIOIIMMHI HOMEPAMH.



MeTo/ OLIEHKH

Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OlleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Coenaodenue wabnona

MeToa OlleHKH

Cosnaodenue wabnona

MeToa OLleHKH

Coesnaodenue wabnona
Cosnaodenue wabnona

Coesnaodenue wabnona

MeTo/ OLIeHKH

Coenaodenue wabnona
Coenaodenue wabnona

Coenaodenue wabnona

1.9 MOKPBITOCEMEHHbIE

2. % IIAYHOBU/IHBIE

3. @ ronocemennnie

4.% NanopOTHHKO0Opa3HbIe
5. & XBOILEBHIHbIE

npaBHﬂLIlblC OTBETHI 1JIfA: I

[Hu]serkossie( )?()?()?()2()2()?()?()?
[TIm]okpsrtocem[es|aubIe( )?( )?()?2()?2()?()?()?()?

npaBllJ’thhle OTBETHI JIsA: t

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

ﬂpamlm,m,le OTBETHI IJIsI: Y

Tomocem[est|anbie( )?()?()?()?()?()?()?()?

np“lBHJll)lll)lC OTBETHI 1JIsI: O

[TTm]anoporaukoo6paszubie( )?()?()?()?2()?2()?()?()?
[TIm]anoporaukoBuanbie( )?()?()?2()?2()?()?2()?()?
[M]amoporauku( )?()?()?()?2()?2()?2()?()?

npilBﬂH])Hble OTBEThI 1JIsl: W

[Xx]Bomesuaunie( )?()?2()?()?2()?2()?()?()?
[Xx]somu( )?()?()?()?()2()?()?()?
[Xx]Bomeoopaznsie( )?( )?()?()?()?()?()?()?
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BOIIPOC 9: 3CCE

Ilepen Bamu Tekcr, coaep:kammii N9Th OHOIOrHYECKUX OINOOK. BHUMATe1bHO IPOYTHTE €ro,
HaiiuTe OIMOKY M 00BSICHUTE, B YeM OHHU 3aKJII0YAIOTCs, BIMCAB OTBET B OTBEJAEHHOE TOJIe.
Buumanue! Hcnpaenenue ¢hpazol uckiouumenbHo ompuyanuem (Moxcem — He MoOdcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

CiyxoBOH aHaNIM3aTOp - CHCTEMAa YyBCTBUTEIBHBIX CTPYKTYP (PELENITOPOB), HEPBOB U LIEHTPOB HEPBHOM
CUCTEMBI, PACTIO3HAIOIINX M aHAJIH3UPYIOMINX 3BYKOBYIO HHpopMaIuio. YenoBedecknii opraH, HTParouit
Ba)KHYIO POJIb B BOCIIPHSITHN 3BYKOB - yX0. DTOT OpraH MoApa3elsieTcs Ha ABE YaCTH - HAPYKHOE yXO U
BHyTpeHHee. HapyxHoe yXo - 3TO yIIHas pakOBHHA M HAPY>KHBIH CITyXOBOM MPOXO0J], KOTOPBIH
3aKaH4YMBaeTCs OapabaHHOM MepenoHkoi. bapabaHHas nepenoHKa OTAENsAeT HapyKHOE YX0 OT OapabaHHON
MIOJIOCTH, KOTOPAas PacIoioKeHa BHYTPH TEMEHHON KOCcTH yepena. B 6apabaHHO# MONOCTH HaXOASITCA
MOJIOTOYEK, HAKOBAJIbHSA U CTPEMEUKO - TPH HEOOIBIINX COUWICHEHHBIX KOCTOYKH, KOTOPbIE YCHIINBAIOT U
nepeaaroT KojaebaHus 6apabaHHOM MEPENOHKN Ha OKHO BHYTPEHHETO yXa.

BayTpennee yxo mpeacTaBiseT co0oil TabUPHHT, B €r0 COCTaB BXOAT YIUTKA U MOMYyKPY KHBIE KaHAITBI.
Ynutka - 3TO CHUpaIbHO 3aKPyYeHHBIH KOCTHBIM KaHal, BHYTPh KOTOPOTO OTXOAHT CHHpATbHAs KOCTHAsS
IUTACTUHKA. BHYTpW yIWTKa 3amoiHEeHa BO3AYXOM, B OTOH MOJIOCTH KOJEOaHUS PACHpPOCTPaHSIOTCS U
JOCTUTAIOT PelenTopoB ciiyxa. CKOIJICHHE PEleNTOPHBIX BOJOCKOBBIX KJIIETOK B TOJOCTH YIUTKH - KOPTHEB
OpraH, €ro KJIEeTKH BOCHPUHUMAIOT KoNebaHWs W TpeoOpa3yloT WX B CHTHAIBI, TEpeqaroimecs Ha
ACHAPUTHBIC OKOHYAHWA YyBCTBUTCIIbHBIX HeI\/'IpOHOB.

m Tena 3TUX HEHPOHOB JIe)KAT B YUAaCTKE LIEHTPAJIHLHON HEPBHOM CHUCTEMBI - CIIUPaTIbHOM ranriuu. OTTyaa
[0 YEpermHOMY HEpBY CIYXOBOH CHTHAN IIOCTYIAaeT B CIIyXOBbIE LEHTPHI ToJOBHOTO Mosra. CHadama
I/IH(bOpMaIH/Iﬂ AOCTUTaCT YJIUTKOBBIX AACP MPOAOJIrOBATOrO0 MO3ra, U3 HUX aKCOHBbI UAYT B HUKHUC XOJIMUKH
YEeTBEPOXOJIMUS, PACTIOJIO0KEHHbIE B IPOMEXYTOUYHOM MO3Te. DTO MOJKOPKOBBIE IIEHTPHI cityXa. M3 moakopku
nH(pOpMaIUs HAKOHEI[ TIOCTYMAeT B BBICHIMKA IEHTP CIIYXOBOTO aHAIHM3aTOPa - BHCOYHYIO KOPY OOIBIIHX
HOJTyLIapUi.

JHannblii otBeT: 1. YX0 monpaszensercs He Ha Be, a HAa TPU YacTH - Hapy>KHOe, CpeHee U BHYTPEHHEE YXO.
2. bapabaHHast IOJIOCTB pacloJIOkKEHa He B TEMEHHOI, a B BUCOYHOM KOCTHU 4Yeperna.
3. YuTKa 3anosHeHa He BO3JyXOM, a SHI0AUMGON 1 nepuarnMpou.

4. X0oIMHKH 4€TBEPOXOIMHUS PACIIONIOKEHBI HE B TPOMEKYTOYHOM MO3TE, a CPEHEM.

Bepnsiit otBer  [OTCyTcTBYET]

4
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

B oannom 3a0anuu 6am HeobX00UMO NpoOAHATUZUPOBAMb (DpacmeHm meKcma, NOCEAUeHHbII
MemoouKe Uccie008aHull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMAa 6bINOTHUMDb
3a0anus.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimiee Bpems MIMPOKO MPHUMEHSIETCS B
ouosnornn u memunmue. Knaccuueckast TP mo3BosisieT momy4yuTh OONBIIOE KOJMYECTBO KOIHUM
yuHTepecytomei Hac mocienoBarenbHocTd JIHK. CrenndudnocTs maHHOW peakiuu 00ecrednBaroT
HEeOOoJIbIINE MOCTeI0BATENbHOCTH HYKJIEOTHAOB - MpaiiMepbl. Mx moalupaioT Kk 000MM KOHIIAM
ammnuuupyemoro yyactka JIHK takum oOGpa3om, 4ToObl mOCIe10BaTENbHOCTh TaK HAa3bIBAEMOIO
IpSIMOTO IpaiiMepa COOTBETCTBOBAJA MOCIEIOBATEIBLHOCTH HA 5°-KOHIIE IIeNH, TOT/Aa Kak oOpaTHBIN
npaiiMep oOpaTHO KOMIUIEMEHTapeH I0CieoBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uHTepecyomuii Hac yuyactok JIHK 3akanumBaercs mnocienoBarensHocThio 5 -AAGCTA-3°, To



oOpaTHbIil mpaiiMep OyaeT uMeTh mociemaoBaTelbHOCTh: 5 -TAGCTT-3". Uro0Obl mpaiiMepsl MOIIH
y3HaTh HeoOxoaumyro mocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBaroT 10
OIIpEACIIEHHON TEMIIEPATyphl - TEMIIEPATYphl OT)KUTA MPAaiMEPOB. DTa TEMIIEpaTypa pacCUnUThIBACTCS
nyTeM nOpuOaBICHUS K TeMIeparype IUIaBiIeHus (TeMieparypa, IpH KOTOPOW MPOUCXOIUT
pa3beIMHEHHE JBYXIIEMOUYEeYHOM MoJekyiabl mnpaiimepa) 4°C  rpanycoB. JHK-nmomumepasa,
OCYILIECTBIISIONIAs PeIIMKalI0 HHTepecyomero Hac yyactka JIHK, ucnone3yer npaiiMep B KauecTBe
3aTpaBKHM JUIA Hayala CHHTE3a. B pe3ynbpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocta JIHK.

1. Ins Toro, 4roObl pa3nuuuth nocienosarenbHocTd JIHK, MOXHO MCHONB30BAaTh PECTPHUKTA3BI —
(bepMeHTBI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeesieHHbIE MOCIeI0BaTEIbHOCTH HYKICOTH OB
B JIHK (tak Ha3biBaeMble caiiTel pectpukiun). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukiu HeceT mocienoBarenbHocTh 5 -GCATC|G-3", npu peakidi ¢ IOCIEeI0BATEIbHOCTHIO
JTHK Oymer paspe3arh ee Ha [Ba (parMeHTa, COACpKAlIhe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3 u 5- G -3
B mpeanoxeHHOH TOCIENOBATENFHOCTH HYKJICOTHJOB 3aKOAWMPOBAaH mentuj aauHoud 19
aMUHOKHCIIOTHBIX ~OCTarkoB. Bam HeoOxoauMo mogoOparh mpaiimMepbl [ amIuid(uKanuu
HYKJICOTHHON IIOCIENOBATEIIBHOCTHA, KOAMPYIOLIEH [aHHBIA IENTHJA, HA4YMHAs CO CTapT-KOJOHA
(ATG), u cogepxameii crom-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JOKHBI OBITH
cienn(UIHbBI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIIepaTypoil ruiaBineHus (paznuuus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHs paccuuThiBacTcs o dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJMYECTBO HYKJIEOTUAOB Kaxaoro Tuma. Pasmep kaxiaoro mnpaiimMepa JOKEH COCTaBIATh 15
HYKJICOTHIOB. 3allMIINTEe B OTBEACHHOE TOJIE MOJYy4YeHHbIE MpaliMepbl B HAMpaBleHUU OT 5°- K 3’-
KOHIly B BHJe IOCJIe0BAaTeJIbHOCTH 3arjIaBHBIX JAaTHHCKHX OyKB 0e3 mpo0esioB (B TOM 4YHCJIe
KOHIIEBBIX) U YKOKUTE TEMIEPATYPy UX IUIABJICHUSL.

b

TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATACA AGGCAATCA
ATGTGAATAAATCACTATATGTAC -3’

Orser:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa muasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. [lomyuennsrit B mpensiaymeii yactu 3aganus [I1P mpoaykT BcTpanBaeTcs B IIa3MuILy JUIsl CHHTE3a
Oenka B Oakrepusx. Bam maHbpl mocienoBaTeNbHOCTH (CAaHTBl PECTPUKIMM), MO KOTOPBIM JBE
pecTpuKTasbl (3HAOHYKIEa3bl pecTpukiuu) crienuduuno paspesaot [JHK. B oTBere ykaxute pazmep
(GparMeHTOB, KOTOpbIE MOJy4yaTcs B pe3ylbTaTe pPEaKUUU PECTPUKLUHM, MPOU3BEACHHOW HTUMHU
pecTpUKTa3aMHu JJIsl TUIa3MUJIbI, CO/iep Kalllell BCTaBKY B MPaBUWJIbHON opueHTanuu nenu. O6o3HaueHus
K pucyHky: Notl - pectpukTasa, 4icio, KOTOpO€ yKa3aHO PSJIOM - MO3ULMUS B Mapax OCHOBAHUH, Ijie
MIPOUCXOJUT pazpe3aHue MocIe10BaTeIbHOCTH.

CaliTbl pECTPUKIIMY PECTPUKTA3:

SfaNl 5" - CATA|C-3

Notl - 5" - GCGG|CCGC -3



MeCTO BCTaBKKN

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

OTBeT 3anuuIuTE B OTBECJICHHOEC I10J1€ B BUAC MOCJICI0BATCIABHOCTH YU CEJI, PACITOJIOKCHHBIX 110
BO3paCcTaHvIO U pasaeJICHHbIX OIUHOYHBIMHA npoﬁeﬂaMn.

Ortset: [M]

BoiOpaHHblil 0TBET:

B oannom 3a0anuu eam neobxooumo npoanaiuzuposams pacmenm mekcma, noce
3HaHUU u ungpopmayuu us

Meroa nmonumepasHoit nienHoi peakiuu (I1L[P) B HacTosmee BpeMsi MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHH HHTEPECYIOLIEH HAc TMOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI OCIEI0BATEIHLHOCTh TaK HA3IBAEMOTO MPSIMOTO Tpa
L[ENH, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarensHOCThIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIHM Y3HaThb HEOOXOIUMYIO MOCIIEAOBATENb
OTIPENIeICHHOW TEMIIepaTyphl - TEMIIEPATyphl OTXKUTA MpaMepoB. DTa TeMIIEepar
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIEOUYCHH
OCYILECTBISIIOIIAsT PErIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3yibTare JaHHON peaklUy MoIydaeTcs KOnus He0OXOqMMOI 1Mocie10BaTeIbHOCT]
1. Jlns Toro, 4toOb! pa3znuuuTh nocienoBatenbHocTH JJHK, MoxHO ncnons3oBaTh
CTpOTO OIpeJiesIeHHbIe MocienoBareabHOCTH HykiaeoTHnoB B JIHK (Tak Ha3biBaem
KOTOPO#i CaiiT pecTpuKIuK HeceT nmocienoBarensHocTh 5 -GCATC | G-37, npu peak
nBa ¢parmenTa, coJieprKalime Ha KOHI[aX HIOCJIEIOBATEIb.
B npennokeHHOW NOCIENOBATENBbHOCTH HYKJIEOTHIOB 3aKOAWPOBAH MENTHI T
nonodpaTh mpaimepsl I aMIITUGUKAlUd HYKJIEOTHIHOM MOCIIe0BaTeIbHOCTH,
(ATG), u comepxaieit cron-kogon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaim
OJIMHAKOBOM Temmeparypoil miuaBieHus (paznuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJUYECTBO HYKJICOTHIOB Ka)JOro Tuma. Pasmep k
3anumuTe B OTBEACHHOE IOJI€ TMOJIyY€HHBbIE MpaiiMephl B HAmpaBlIeHUH OT 5’-
JATHHCKHUX OYKB 0€3 mpo0es1oB (B TOM YHCJIe KOHIIEBBIX) H YKOKUTE TEMIEPaTyp
5
TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATAC/
-3

OrtBer:

[Mpsimoii mpaiimep: “# ATGACAACCTATCCA

O6parnsrii npaiimep: “# TCACATTGATTGCCT

Temnepatypa nuaBiaeHus Opamoro mpaiimepa: & 42°C

Temneparypa niuasieHus oopaTHoro npaiimepa: & 42°C

2. TlomyuenHslii B mpensinymneid gactu 3amanust [1LIP mpoaykt BcTpamBaercsi B
MOCJIEIOBATENbHOCTU (CalThl PECTPUKIMU), 0 KOTOPHIM JBE PECTPUKTa3bl (IHJIC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOPHIE MOJydYaTcs B Pe3yJIbTaTe PEaKIIHF



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

SfaNlI 5 - CATA|C-3

Notl -5 - GCGG|CCGC -3

MeCTO BCTaBKN

0
Notl
Natl 2400
3000 n.H 3000 n.H.
Notl!
i
& npomotop

OTBeT 3AIMMIIIUTE B OTBECACHHOC II0JI€E B BHUHIAC IOCJIACA0OBATCIBHOCTH 4YHUCEJ
OJUHOYHBIMMU HpOﬁeJ]aMI/I.
Ortser: " 622 938 1500

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

MeToa OLEeHKH [IpaBuabHBIE OTBETHI 1JIs: K
Tounoe coomeemcmaue 42

Metoa oueHKH IIpaBuiibHBIC OTBETHI JJIs: M
Tounoe coomeemcmaue 622 938 1500

5
u3 5 0aj10B

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kaxkue nusmMeHeHusi MOIyT BO3HHKHYTH B IOJYYeHHOH B MpeAbIAYIIEM 3aJJaHUU
nocjenoarebHocTH JJHK 1 kakoBbI NPUYNHBI NOABJICHUS TAKUX U3MeHeHuit? [laiiTe
KPaTKHil 0TBeT.

Haunbiii B nomygenHo#t JJHK MoOryT BORHUKHYTH pa3IMYHOTO POa MyTalliH: CHHOHUMHYHBIE, MUCCEHC-MYTallUH,
OTBET:  HOHCEHC-MYTaLMH(TOTAa CHHTE3 OelKa IpepBeTcs paHblle), CTOIN-KOJIO0H MOXKET CTaTh AMUHOKHCIOTOM(
Torya cuHTe3 Oesika npopoinkuTes). [Ipuunna moxeT ObITh B camoit JIHK-nonmepase, npucyrcTByromeii B
E [LIP. Harmpumep, Taq-AHk-nIoimmepasa, KoTopyro o0br9HO ncrons3ytot B I[P He oGnanaer 3'-5'
SK30HYKJIEa3HOM aKTHBHOCTBIO, I03TOMY OHA HE COBCEM TOUYHAsI, MOKET MPUCOECTUHUTh HE TOT HYKJICOTH.

Bepubiit  [OtcyrcTByeT]
OTBET



4
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BOIIPOC 12: 3ANPOC MHOTOKPATHOI'O BBOJA NPOINYIMEHHOI'O TEKCTA

Buumamenvno npouumaiime npeonodicennvle Qpazmenmosl meKCma u paccMompume pUCyHKU, 3amem nepexooume K
BbINOJIHEHUIO 3A0AHULL.

BAJKHO! B nanHoM 3aganuu 0003HaYeHHsI T€HOB AAHBI 3aIJIaBHBIMU OYKBaMHU U KYPCHBOM, a UX 0eJIKOBBIX
NPOAYKTOB — NPSAMBIM IIPHPTOM.

®parment 1. [Tapazutnueckue pacTeHHst — SIKOJIOTHYECKasi TPyIIa OPraHu3MOB, TPUCIIOCOOUBIINXCS
[0JIy4aTh HEOOXOAMMbIE HEOPraHMYECKHME M OpPraHWYECKHE BEIIECTBA OT CBOUX XO35€B - JAPYIHX
pacreHuil wim rpuboB. MukonapasuTusM (T.e. Hmapa3uTHU3M Ha TpubOax) MIMPOKO PaCIpPOCTPaHEH Y
ramMeTo()UTOB MHOTUX CIHOPOBBIX PACTEeHHUH, HO HEPEJKO BCTpeuyaeTcs U cpeau 1BeTKoBbIX. C apyroi
CTOPOHBI IIapa3UThl BBICIIMX PACTEHUM M3BECTHBI TOJIBKO Cpeau ceMeHHbIX. lIponecc morionieHus
IIUTATENIbHBIX BEIIECTB Y MHOTUX MAapa3UTUYECKUX IIBETKOBBIX OCYILECTBIISAETCS MPU IOMOIIN 0cO00r0o
oprana - raycropuu. [Ipmuem y MHKOMapasuTOB rayCTOpuH He (POPMHUPYIOTCS, a y €AMHCTBEHHOTO
HpEICTaBUTEIIs TAPa3UTHIECKIX XBOWHBIX - Parasitaxus usta - oopasyercs crielin)uueckuii KOHTAKT C
TpaxeuaamMu X035iMHa, KOTOPBIM OJJHO3HAYHO HA3BATh rayCTOPUEHN HENb3S.

JUis ycHemHol peanu3aluy >KU3HEHHOIO LMKJIA MapasUTHUYECKHMM pPACTEHHsIM HE00XOAMMO HaiTu
CBOET0 XO03s5IMHA ¥ YCTaHOBUTh C HUM KOHTakT. Ha pucynke 1 mokaszan npopoctok noswiuku (Cuscuta
SP.), PacTyILIHii B HANPABJICHHU CBOErO MOTCHIHAIFHOIO XO3SMHA, OPUEHTUPOM MJIsl YEerO SIBIISIOTCS
BbIIETISIEMbIE XO3SIMHOM BellecTBa - TepreHbl (A-B). BykBoil I' o0o3HaueHO napyroe «xo3sickoe»
COEJIMHEHUE — CTPUIOJIAKTOH. BemiecTBa M3 3TOW Tpynmbl OOBIYHO OTBEYAIOT 3a IMPOLIECCHl POCTa
pacTeHus-xo35iMHa W (HOPMHUPOBAHME MM MHUKOPHU3bL. OIHAKO CTPUTOJIAKTOHBI XO3SIMHA CIYXKat
CTUMYJIOM JUIsl TIPOPACTaHHs CeMsH IMapa3suTHYECKOro IBETKOBOro pactrenus 3apasuxu (Orobanche
Sp.). BaxxHO OTMETHTB, YTO CTEICHB CICIM(PUIHOCTH B OTHOILICHUHU X035I€B Y PA3HBIX BHIOB PACTCHUII-

Mapa3uTOB HEOJMHAKOBA, HANPUMEpP, MOBHIUKA OTIMYACTCS MIUPOKUM KPYroM XO3s€B, TOTNA Kak
Mukomapasutr noasenbHuk  (Monotropa hypopitys, cem. BepeckoBbie) mpuypodeH K rpubam-
CUMOHMOHTaM €ITH.

Pucynok 1. [IpopacTanue ceMsiH ¥ yCTaHOBJICHHE IEPBUYHOTO KOHTAKTa C X03IUHOM {3} Y MOBHIHKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YeHBI BBIJICTSIEMbIE XO35MHOM BEIIECTBA, KOTOPHIE Mapa3uT
UCIIOJNIb3YET B KauecTBe curHana. A - B-pemnanapen, b - B-mupuen, B - a-nunen, I' — ctpuronaktoH.
IlosicHenust - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)
O)II/IH nu3 Ba)KHeI\/’IIHI/IX 3TAIIOB B JKXU3HU paCTeHI/ISI-HapaSI/ITa - 06pasoBaH1/1e KOHTAKTa C XO3JA1UHOM.



PaccmoTtpum, Kak 3TO MPOUCXOIUT, Ha IPUMEPE MOBUIIMKU U €€ BO3MOXHOI'O X035IMHA — KPalHBhI.
CHayasna mapas3uT 3aKpy4HBaeTCsi BOKPYT cTeOIs X03siMHA. 3aTeM HaulHaeTcs (POpMHUpOBaHHE
rayCTOpPHUH, YTO HHIYLUPYETCSI CBETOM CHHETO U JallbHEro KpacHoro crekrpa. Ha mepBom arare
oOpasyeTcst aaAre3uBHBINA JUCK (PUCYHOK 2, A), CITy>KaIllui JjIsl IPUKPETUICHHS TTapa3uTa K X0351HY.
BaxxHoe 3HaueHUE MPU ATOM UMEIOT 0COObIE Y/UIMHEHHBIE KIIETKH, KOTOPhIe (DOPMHUPYIOTCS U3
MTOBEPXHOCTHOTO CJIOSI, PACIOJI0KEHHBIE HA KOHUMKAX TayCTOPHH IMapa3nuTa — MOUCKOBBIE «TU(BI,
BBIJICIISIONIUE TEKTUHOBBIN “TieMeHT” (1111), eKTuH Metuitpancdepassl (PMES) u
apabunoranakranosbie Oenku (AGPS). Crernansasie AGPS (attAGPS) CHHTE3UPYIOTCS XO35IMHOM,
aKTUBAIIMS UX SKCIIPECCUH MHIYLIUPYyeTCcs mapa3uToM. Ha cnemyromem 3tane «rudb» pacTyrT,
pa3aBurasi KJIETKH X035MHa B MOMCKAX MPOBOJAAIICH CUCTEMBI, FayCTOPHUSI IPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BbIICICHUE TAPA3UTOM CrIeUU(PUIECKUX PepMEHTOB, MOIUDUITPYIOIITUX
KJIETOYHBIC CTCHKU XO35IMHA, HAIIPUMEP, KCHIOTTTIOKAaH-9HI0TPAHCTITIOKO03MIa3bl/ ruaposassl (XTH).
Ha pucynke 2 (C) npeacTaBiieH CleIyIOIIHiA dTall, U MOKa3aHa YKCIPECCUs TCHOB, CBSI3aHHBIX C

g depeHIIMPOBKOM MPOBOISIIMX JIEMEHTOB KCHIIEMBI U (DJ109MbI POPMUPYIONICHCS rayCTOPUU.
[TouckoBbie «rudbl», BCTyIAs B KOHTAKT C MPOBOISAIICH CHCTEMOW X031WHA, HAYMHAIOT MPEBPAIIaThCs
B KJICTKH IIPOBOJISAIIMX TKaHel nmapasuta. Kietku rayctopun skcnpeccupytot reH CLE4L, mpoaykT
kotoporo aktTuBupyer WOX4 u nogaepxuBaet sxcrpeccuio GSK3, 4To crmocoOCTByeT COXPaHSHUIO
KJIETOK MPEIIeCTBEHHUKOB IPOBOASIINX 3JIEMEHTOB B HeAU(PHEPEHIIUPOBAHHOM COCTOSIHHH.
CHmxenne ypoBHs dkcripeccun CLE4L, mpuBoaut x Havanmy skcnpeccun BES1, unaynmpytromiero
g depeHIPOBKY PJIEMEHTOB KCHIIEMBI Mapa3uTa. DTOT MNPOIecC CIIOCOOCTBYET IKCIPECCUU

rena TED7, xapakTepHoro /ij1s1 pa3BUBAIOLIUXCS JIEMEHTOB KCUJIEMbl. B KOHEUHOM HUTOTE KJIETOYHAs
CTEHKA KJIETKHU TM(bI CUIILHO UCTOHYACTCS, B HEW MOSBIISIIOTCS nepdopannu, 1 00pa3yeTcsi CKBO3ZHOE
COEIMHEHUE C DJIEMEHTAaMH KCHJIEMBbI X03suHa. PazBuTue 31eMeHTOB (h105MBI BUIOCTICTU(DUICCKUI
porecc.

B Cc
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Pucynok 2. ®opmupoBanue rayctopun moBmwimkn. A. O0pa3zoBanue aare3uBHOro aucka. b. Cekpenus
(epMeHTOB, Y4aCTBYIOIIUX B EPECTPOMKe KIETOYHBIX CTEHOK. C. DKCIpeccus TeHOB, CBA3aHHAs C
nuddepeHnnanyent IeMEeHTOB MPOBOSAIIEH CHUCTEMBI. T - MPEIIIECTBEHHUK U 311 - 3pEJIbIil
MIPOBOJAIINI AlIeMeHT KcuieMsl. [loscHenus - B Tekcte. Ha naHHOM pucyHke T 0003HadaeT
aKTHBAIMIO DJIEMEHTA, a | - HHTHOMPOBAHHE.

B kastcoom u3 npueedénnvix nusxce 3aoanuii evivepume BCE npasunvuvie eapuanmot omeema. Kascowviit omeem
3anuwiume 6 CReYUAILHO OMEEOCHHOE NOJIe 8 8U0e NOCe008AMENbHOCHU OYKE 8 andasumnom nopsaoke 6e3 3HaKoe
npenunanus u npooenoes (pecucmp He 6arcen).

1. MpounTaiite pparmMeHT 1 1 BoIOEpPUTE BepHbIE YTBEPKICHHSI.
a. ,21}15[ HOpMaHLHOﬁ KU3BHCACATCIbHOCTH BCEM PACTCHUAM-TIapa3suTam HCO6XO)II/IMO TECHOC BSaHMOHeﬁCTBHe C X0O31NHOM
b. Bce mapazuTudeckuie IBETKOBBIE pACTEHHsI 00pa3yIoT TayCTOPUH



¢. FaMeToQUTHI HEKOTOPBIX MOXOBHIHBIX PACTEHUH MAPasUTUPYIOT HA rprbax
d. TTapasutryeckue pacTeHHs BCTPEYAIOTCH CPEIM TOJIOCEMEHHBIX
Ortser: [K]

2. Ilpouuraiite ¢pparment 1, paccMoTpuTe pUcyHOK 1 M BbIOGepHTE BepHbIe YTBePKIeHHUS.

a. Cpey CUTHAJIBHBIX MOJICKYJT, HCTIOJIb3YEMbIX NAapasUTHYSCKUMH PACTCHHUAMH, IPUCYTCTBYIOT UKINYECKHE COSTUHCHHUS
b. CTpuronakToHbl UMEIOT OTPaHUUCHHBIN paInyC pacpoCTpaHEeHUs, TIO3TOMY CEMEHa 3apa3uXH MMPOPacTaIOT TOIBKO MPH
OUYECHb TECHOM KOHTAaKTE C KOPHEM XO3sIMHA

c. CurHanpHble TEPIEHBI, Ha KOTOPBIE pearupyroT MapasuThl, BBLACISIOTCS B OCHOBHOM OpraHaMu 100eroBOi CHCTEMBI
XO3sMHA

d. CemeHa napa3suTHUECKHX PAcTEHUI IPOPACTAIOT TONBKO MIPU HAINYUHU HETIOCPEICTBEHHOTO KOHTAKTa C TKAaHAMHU
XO3sHHA

Ortser: [M]

3. IIpouuraiite ¢pparmMenT 2 u BoiGepuTe BepPHbIE YTBEP KICHHA:

a. B obecrieyenny npuKkpemnsieHus y4acTBYIOT (epMEHTHI, BhIpabaThIBacMble KIIETKAMH aJir¢3HOHHOTO ANUCKA

b. Kietku, nmpeBpamaromuecs B MOUCKOBBIE TH(BI, 00pa3yIOTCS U3 TapeHXUMBI

¢. [IpOHHKHOBEHHIO TayCTOPHHU CIIOCOOCTBYET pa3MArdeHHE KIETOYHBIX CTCHOK XO03sIMHA T10J] IeHCTBHEM (hepMEHTOB,
BbIpa0baThIBAEMbIX KJIIETKAMHU CaMOT'0 X035MHA IIPH UX CTUMYJIMPOBAHUH APa3uTOM

d. Anre3un napasura crocoOCTBYIOT KaK XMMHUUECKHE, TaK U (pu3nyeckre GpakTopb

Ortser: [n]

4. Onupasicb Ha HHQOPMALHIO, MPUBEJAEHHYIO BO parMeHTe 2 M HA PUCYHKe 2, BLIGEpUTE MPaBUJIbHBIE
YTBep:KkIeHHUsl, XapaKTepu3yloliie Npoiecc 00pa3oBaHus NPOBOJAIINX TKAHel nmapa3sura:

a. CHmxenue ypoBHs s3kcnpeccun GSK3 npuBoaut k cuntezy BES1

b. Korna camxaercst ypoeHb skcnpeccun WOX4, HaunHaeTcs mponecc AudhepeHINpOBKH MPOBOISAIINX 3JIEMEHTOB
c. AGPs HakannmuBaroTcs B KJIIETOYHBIX CTEHKaX KaK MOBMIINKH, TaK U KPAIHBBI

d. C mavanom au¢depeHINPOBKH IPOBOIIIINX KCHIIEMBI, YPOBEeHb 3kcnpeccnu TED7 noBsimmaercs

Ortser: [p]

5. Mcnob3yst HHOpMAaNHIo, IPUBEICHHYI0 B TEKCTOBBIX )parMeHTax U Ha PUCYHKAX, a Tak:xke Bamu 3Hanus,
BbI0epHUTE BepHbIE YTBEeP:KACHUS:

a. depmenTsl, Takue kak XTH, criocoOcTBYIOT epecTpoiike KIeTOYHON CTEHKU X035 HHA

b. Cuscuta - cTebi1eBoit 0ONMUraTHBIH MTapa3uT

¢. TpancnopT BoAbl MeXAy Iapa3suTOM U XO35MHOM OCYLIECTBIIAECTCS TOJIBKO II0 MEPTBBIM KIIETKaM, a aCCUMUIATOB - 110
KHBBIM

d. JInmaiHuKY, pacTyniye Ha KOpe AepPEBLEB, ABISIOTCS apasuTaMy

Ortser: [X]

BrIOpanHbIii 0TBET: Buumamenvno npouumatime npeonoxcenuvle ppacmenmsl meKcma u paccmompume pucyHku, 3amem
BAKHO! B nannom 3aganum 0003HaYeHHsI TeHOB JaHbI 3arJIaBHBIMU OyKBAaMHU U KYPCUBOM, a
®parment 1. Ilapasutuyeckue pacTeHHs — DSKOJOTMYECKass TIpylma opra

HEOpraHMYeCKHe U OPTaHWYECKHE BEIECTBA OT CBOMX XO035€B - IPYTUX PACTCHHUU U
HMIMPOKO PACHPOCTPAHEH y TaMeTO(UTOB MHOTHX CIIOPOBBIX PACTCHHI, HO HEpe
napasuThl BBICIIMX PACTCHHUI W3BECTHBI TOJIBKO Cpelu CeMEHHBIX. [Ipomecc moric
[[BETKOBBIX OCYIIECTBISIETCS TPH MOMOIIM 0CO0Oro opraHa - rayctopud. IIpud
SIMHCTBEHHOTO MPEICTABUTEIs Mapa3UTUYECKUX XBOMHBIX - Parasitaxus usta - ooy
KOTOPBIH OJJHO3HAYHO HAa3BaTh IayCTOPUEH HENb3S.

JIisl yCTIelHo# peaau3aliy JKH3HEHHOTO IHKIA Mapa3UTUYEeCKHM PACTCHHUSM He
koHTakT. Ha pucynke 1 mokasan mpopocrok mnoBwimku (Cuscuta sp.), pacty
OPUEHTUPOM JIJIsI YETO SIBISIFOTCSI BBIICISIEMbIE XO3SMHOM BeIIecTBa - TepreHbl (A-E
— CTPUrOJakTOH. BerecTBa W3 3TO# Ipymmbl OOBIYHO OTBEYANOT 33 MPOIECCHI P
OIHAKO CTPHUTONAKTOHBI XO3SHHA CIYKAT CTUMYJIOM JUIS TIPOPACTaHHs CEMSIH map.
Sp.). BaxHO OTMETHTH, YTO CTENEHb CHCHU(PUIHOCTH B OTHOIICHHH XO3S€B Y pa3l
MOBUIIMKA OTIIMYACTCS IIMPOKUM KPYTOM XO035I€B, TOTIa KaK MUKOMAPA3UT MOAbEIbE
rpubamM-cUMOMOHTAM €.



Pucynox 1. IIpopactanue cemsiH U yCTAaHOBJIEHUE EPBUYHOTO KOHTAKTA C XO3STMHOM
0003HaYEHBI BBIJIEISIEMbIE XO3IMHOM BEIIECTBA, KOTOPBIE Mapa3UT UCIIONb3YET B Kat
nuHeH, [ — crpuronaktoH. [losgcHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANOB B )KU3HU PAaCTCHHUsA-TIApa3uTa - 00pa30BaHHE KOHTAKTA
MpUMepe MOBUIIMKH U €€ BO3MOXKHOTO X035MHa — KpanuBbl. CHauana napasur 3aKkpy"
(hopMHpOBaHKE TAyCTOPUH, YTO HHIYIIUPYETCS CBETOM CHHETO M JAJIbHETO KPACHOT
(pucyHoKk 2, A), crykaluil Asl IpUKpEIUICHHs apa3uTa K X03auHy. BaskHoe 3Haue
KOTOpBIE (POPMUPYIOTCS U3 TIOBEPXHOCTHOTO CJIOS, PACIIOJI0KEHHBIE HA KOHYHMKAX Ta
MEKTUHOBBIH “nemMent” (I1), neKTHH MeTraTpancdepassl (PMES) u apabunoranaxr:
CHHTE3HUPYIOTCS XO35MHOM, aKTUBAIUS UX SKCIIPECCUN HHIYITUPYETCS Tapa3uToM. H
XO035IMHA B MOMCKaX MPOBOSAIEH CUCTEMBI, FayCTOPHsI IPOHUKAET BHYTPh (PUCYHOK
cienu(puIeckux GepMeHTOB, MOITUPUITPYIONINX KIETOYHBIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynke 2 (C) mpeacTaBiieH cIeIyroIui 3Tal, U TI0Ka3aHa SKCIPECCHS TEHOB, Cl
KcuieMbl U (i103Mbl popMupytoieiics raycropuu. [lonckoBbie «rugb», BCTymnas B ]
MpEeBpaIaThCs B KIETKH MPOBOASAIINX TKaHEeW mapa3uta. KIeTku raycTopun sKCIpe
aktuBupyetr WOX4 u nonaep:xupaet 3xcnpeccuto GSK3, 4To crnocobcTBYeT COXpaH¢
B Heau( depeHIrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHS 3kcrpeccuu CLE4L, npr
T PepeHIIMPOBKY 2JIEMEHTOB KCHIIEMBbI ITapa3uTa. ITOT MPOLIECC CIIOCOOCTBYET IK(
AJIEMEHTOB KCHJIEMBI. B KOHEYHOM HTOTE KJIETOYHAs CTEHKA KJIETKU TU(BI CHITBHO Ui

CKBO3HO€ COCIUHEHHUE C AJIEMEHTAaMH KCHJIEMbI X0351Ha. Pa3BuTHE 3JIEMEHTOB (I)J'IOB
A B Cc

Pucynok 2. @opmupoBaHue raycTopuu NOoBWIMKHA. A. OOpazoBaHHe aJAre€3UBHOIO ¥
NepecTpoiKe KIETOYHbIX CTEHOK. C. DKCrpeccus reHOB, CBA3aHHas ¢ Ju(depeHIma
MIPENLIECTBEHHMK U 311 - 3pENbli IPOBOAAIIMI 3JIEMEHT KCHiIeMbl. [1osicHEH s - B Tel



MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmaue

MeTo OLIeHKH

Tounoe coomeemcmaue

JJIEMEHTA, a | - HHTHOUPOBaHUE.

B kascoom u3 npueedénnvix nusce 3adanuii evivepume BCE npasunvnsvie eéapuanmor omeema. K
nociedosamensHocmu OyKe 6 anhasumnom nopsaoke 6e3 3HaK06 NPERUHAHUA U NPODHE06 (pezuch

1. IlpounTtaiite pparMeHT 1 1 BoIGEpUTE BePHbIE YTBEPKICHHUS.

a. Jis HopManbHOH JKM3HEIeITeNIbHOCTH BCEM PAaCTeHUSIM-TIapa3iuTaM He0OX0AUMO TECHOE B3aHMOIC
b. Bce mapasuTryeckue IBETKOBBIE pacTeHH 00pa3yIoT rayCTOPUH

c. l'ameToduThl HEKOTOPHIX MOXOBUIHBIX PACTEHUH NapasUTUPYIOT Ha TPHOax

d. [TapasuTHdeckue pacTeHUs! BCTPEUAIOTCS CPEH T'OJIOCEMEHHBIX

Ortser: " acd

2. IIpouuraiite ¢pparment 1, paccMoTpuTe pUCyHOK 1 M BbIOepUTE BepHbIE YTBePKIeHHUS.

a. Cpenyt CHTHAJIBHBIX MOJIEKYJI, HCIIOJIB3YEMbIX [TapasuTHICCKUMH PACTCHUSMH, IPUCYTCTBYIOT ITHIK.
b. CTpHTronakTOHBI IMEIOT OTPaHUYECHHBIH paliyc PacIpOCTPaHEHU, IOITOMY CEMEHA 3apa3uXH IPQ
c. CHrHaNIbHBIC TEPIICHBI, HA KOTOPBIE PEarkupyroT MapasuThl, BBIACIISIOTCS B OCHOBHOM OpraHaMH IIOf
d. CeMeHa napa3sUTHYECKUX PaCTEHHH IPOPACTAIOT TOJIBKO ITPU HAJIMYHUU HETIOCPEACTBEHHOTO KOHTAI
Orger: "4 abc

3. IIpouuraiite ¢pparmMeHT 2 U BHIGEPUTE BePHbIE YTBEPKICHH:

a. B obecnieueHnn npuKpeIvieHns: y4acTBYIOT ()epMEHTHI, BBIpa0aThiBaeMble KIIETKaMH aJIr'€3HOHHOTC
b. Kitetku, npeBpaiaroniyecs: B HOUCKOBBIE I'H(bI, 00pa3yoTcs 13 NapeHXUMBI

c. [IpOHNKHOBEHHIO TayCTOPUH CIIOCOOCTBYET pa3MsTr4eHHE KIETOYHBIX CTEHOK XO35MHA MO ICHCTBI
CTUMYJIHPOBAHUH Mapa3suTOM

d. Anresun napasura cocOOCTBYIOT KaK XUMHUYECKHE, TaK U PU3NIECKUE (DaKTOPHI

Orser: @ abd

4. Onupasicb Ha HH(OPMALHIO, NPUBEAEHHYIO BO ¢pparMeHTe 2 M HA PUCYHKe 2, BLIGEpUTE Mpat
NMPOBOAAIIMX TKAHEH Mapa3uTa:

a. CHmxeHue ypoBHs akciipeccunt GSK3 mpuBoaut x cunte3sy BESI

b. Korna cHmxkaercst ypoBeHb akcnpeccun WOX4, HaunHaeTcs nporecc quddepeHInpoBKY TPOBO/S
c. AGPs HakarmBaroTcsl B KJIETOYHBIX CTEHKAX KaK MOBWJIMKH, TaK U KPaIUBbI

d. C HavanoM nnuddepeHIIpoBKN MPOBOISIINX KCHIEMBbI, ypoBeHb dKkcnipeccun TED7 mosbimaercs
Ortser: "' abcd

5. Mcnogp3yst HH(OPMAIUIO, TPUBEAEHHYI0 B TEKCTOBBIX ()parMeHTaX U HA PHCYHKAX, a TAKIKe
a. ®epmentsl, Takue kak X TH, ciocoOCTBYIOT nepecTpoiike KIeTOYHON CTeHKH X035 HHA

b. Cuscuta - crebieBoit 06MHraTHBIN MapasutT

c. TpaHCTIOPT BOJIBI MEXY HAPa3UTOM M XO3IMHOM OCYIIECTBIISAETCA TOIBKO MO0 MEPTBBIM KJIETKAM, a
d. JInmaiiHuky, pactymniyue Ha KOpe JIepPEBbEB, SBISIOTCS Tapa3uTaMu

Orser: @ abc

IIpaBuabHbIe 0TBETHI 11 K

acd

”|)ﬂBlUll)lll)l(} OTBETHI JId: M

abc

np‘dBllﬂhtht‘ OTBETHI AJIsfA: I

ad

np‘dBllﬂhtht‘ OTBETHI IJIsI: P

abcd

I'lpamuu,m,lc OTBETHI JIsfA: X

ab
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BONIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA IMNPONIYIMEHHOI'O TEKCTA

VY cymuaThIX rpu0OB (aCKOMHIIETOB) BCE CIIOPBI, 00pas3yrolecs B pe3ynbTaTe Meio3a U3 OJHOM 1 Toi
’Ke JUIUIOUTHOM KIIETKH, OCTal0TCs B 001Iel 00o10uke — cymke. IIpu 3ToM cTpoeHne CyMOK Y pa3HbIX
acKoMuILeTOB pazHoe. Y Neurospora crassa Bce Cropbl B CYMKE pacIojIOXkKeHbl B O/IHY JHHHIO, B
CTPOrOM COOTBETCTBUU C OPSIIKOM pacxoskaenus xpomatu (I-e u ll-e nenenue meitosa
OPHEHTUPOBAHBI y 3TOr0 rpuda oauHakoBo). Kpome Toro, kaxkaas criopa JeIUTCs OJUH pa3 MUTO30M B
TOM e opueHTaunu. Kak OyayT BBIIISAIETh CYyMKH, €CITM HCXOHBIN TUTUION] OBUT T€TEPO3UTOTOM
b.b,? Mpeanonoxum, uto amens D, o6ecneunsaer Gopmuposanue raankoii KIeTOUHOH CTEHKH, a

annens D, — munoparoii. 3anonHuTe TabMMIly. B 0TBETaX MCTIONB3YiiTe ClIEayIOIIME 0603HAYEHHUSL:
T1aakas KJI€TodHas CTCHKaA — G, IIMITOBATAas KJIeToYHas cTeHka — R. @eHoTHmnbl Pa3HBIX CIIOP HE
paznensiitTe npoOeaaMu WM 3HaKamu npenuHanus (npumMep: RG). B mocnennem 3aianuu 3amummre
BapHUaHThl PACHIOJIOKEHUS KIETOK B CYMKE, HE Pa3JieNisis X MpoOeIamMu, a cCaMi CyMKH OTAEIIHUTE APYT
OT JJpyra OJIMHOYHBIM POOETIOM.

KonnyecTBo KIIETOK B CyMKe [K]
ITnouaHOCTD Kak 0¥ 13 HUX (N wim 2N) [1]
Cpenu HEX: KOJIMYECTBO KIIETOK, HECYIIUX [m]
annens D,
KOJIMYECTBO KJIETOK, HECYIIHX [n]
annens D,
BhInuiimTe pactonokeHne KIeTOK B CYMKE, €CITH KpaiHssl paBas KJIeTKa riaaKas [9]
U3BECTHO, YTO:
KpaiiHsist mpaBast kietka mmnosaras | [N]
|| BemmummTe Bce BO3MOXKHBIE BapHaHTBI CyMOK, €CIM B OJHOM M3 Xpomaruj B ucxomHou | [f]
JUTTONAHOH KIeTke mpousonuia Mytarus b, — b,

Briopannublii oTBeT: VY cymuatbIXx rpu0oB (aCKOMHULIETOB) BCE CIIOPBI, 00pa3yrolrecs B pe3ysibTaTe Mei
ob1eit 06o10uke — cymke. [Ipr 3TOM CTpoeHHe CyMOK y pa3HbIX aCKOMMIIETOB pa3]
PAaCIIOJIOKCHEI B OJHY JIMHUIO, B CTPOI'OM COOTBETCTBUU C NTOPAAKOM PACXOXKACHUA
sTOro rpuba ofauHakoBo). Kpome Toro, kaxjas cropa AeIUTCsS OJUH pa3 MUTO30M I

VICXOJIHBIH JAUIIION T 6611 reTeposuroToii 0:0,? Ipeanonoxim, uro amrens D, o6ecy

annens D, — mumosaroii. 3anonauTe TabnMIy. B 0TBETAX HCTIONMB3YITE ClIETYFOIITHE
KJIETOYHasl CTeHKa — R. MEeHOTHUIIBI pa3HbIX CHOP HE pa3JesiaiTe npoderaMu UK 3H
3aMMIIUTE BApUAHTHI PACTIONOKEHUS KIETOK B CYMKE, HE pa3/elsisi ux npodenamu,

po6esoM.

KonnuecTBo KI€TOK B CyMKe

[TnouaHOCTh Kax 0 13 HUX (N wiIu 2Nn)

Cpenu HUX: KOJIN
KOJIN
BeInumuTe pacnonokeHue KIETOK B CyMKE, €CJIH U3BECTHO, YTO: Kpan
Kpait

BremummuTe Bce BO3MOYKHBIE BApHUAHTEI CYMOK, €CJIM B OJIHOﬁ 3 XpoOMaTHua B HMCX




MeTo/a OLIeHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmsue

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmsue

MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomeemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

MyTaIus b, — b,

IIpaBuibHbIe 0TBETHI AJs1: k

8

np‘dBlIJll)lll)lC oTBeThI JJsi: |

1n
n

np‘ilBlUILIlLIC OTBETHI 1JIsl: In

4

np‘dBlIJll)lll)lC OTBETHI 1JIsl: N

4

np‘élBlUlbllblC OTBETHI NJIsl: g

RRRRGGGG

IlpaBuibHbIe OTBETHI 1JIs: h

GGGGRRRR

np‘dBllththt‘ OTBETHBI AJIfA: f

GGGGGGRR GGGGRRGG GGRRGGGG RRGGGGGG
GGGGGGRR GGGGRRGG RRGGGGGG GGRRGGGG
GGGGGGRR GGRRGGGG GGGGRRGG RRGGGGGG
GGGGGGRR GGRRGGGG RRGGGGGG GGGGRRGG
GGGGGGRR RRGGGGGG GGGGRRGG GGRRGGGG
GGGGGGRR RRGGGGGG GGRRGGGG GGGGRRGG
RRGGGGGG GGGGGGRR GGGGRRGG GGRRGGGG
RRGGGGGG GGGGGGRR GGRRGGGG GGGGRRGG
RRGGGGGG GGGGRRGG GGGGGGRR GGRRGGGG
RRGGGGGG GGGGRRGG GGRRGGGG GGGGGGRR
RRGGGGGG GGRRGGGG GGGGGGRR GGGGRRGG
RRGGGGGG GGRRGGGG GGGGRRGG GGGGGGRR
GGGGRRGG RRGGGGGG GGRRGGGG GGGGGGRR
GGGGRRGG RRGGGGGG GGGGGGRR GGRRGGGG
GGGGRRGG GGRRGGGG RRGGGGGG GGGGGGRR
GGGGRRGG GGRRGGGG GGGGGGRR RRGGGGGG
GGGGRRGG GGGGGGRR RRGGGGGG GGRRGGGG
GGGGRRGG GGGGGGRR GGRRGGGG RRGGGGGG
GGRRGGGG GGGGRRGG RRGGGGGG GGGGGGRR
GGRRGGGG GGGGRRGG GGGGGGRR RRGGGGGG
GGRRGGGG RRGGGGGG GGGGRRGG GGGGGGRR
GGRRGGGG RRGGGGGG GGGGGGRR GGGGRRGG
GGRRGGGG GGGGGGRR GGGGRRGG RRGGGGGG
GGRRGGGG GGGGGGRR RRGGGGGG GGGGRRGG

6
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BOIIPOC 14: DJOCCE

Hatime paszeepHymbili omeem. Ucnonb3ylime O5si omeema cneyuasbHO omeedeHHOoe rnore.
B coBpemMeHHON BGMOTEXHONOTMYECKOW MPOMbILLIIEHHOCTU NPUMEHSIIOT PasfnYHble CUCTEeMbl Ans
nony4yeHns LeneBoro pekomMbuHaHTHoro 6enka, MCnonb3yemMoro B U3roTOBMIEHUM NEKapCTBEHHbIX
npenapatoB. OOHOM M3 TakMx CUCTEM SABMSETCA KynbTypa pacTUTENbHbIX Knetok. Onuwute
NpoLecc NonyyYeHnst KNeTo4YHOM CUCTEMbI AN CMHTe3a peKoMBUHaHTHOro 6enka Ha OCHOBE KIeTOoK
pacTeHunin. OueHnTe, KakKumMmn JOCTOMHCTBAMM U HegocTaTkamn obnagaet AgaHHas cuctemMa.

JlanHbrit

Mo:KHO B35Th CEMEHa H€O6XO[[I/IMOFO pacTeHus, MOJACHCTBOBATh HA HETO q)HTOFOpMOHaMI/I (ayKCI/IHaMI/I u
OTBCT:

LUTOKMHUHAMH) ¥ TIOIyYUTh KAJITyC, KOTOPBIH YK€ Jajee W UCIOIb30BaTh. 3aTEM MOKHO C TIOMOIIBIO
(hUTOTOPMOHOB BIHATH Ha IKCIPECCHIO TEHOB, KOAUPYIOIUX HEOOXOIUMBIH HaM OCIJIOK U MOIydaTh €To.
m JIOCTOMHCTBO 3TOH CHCTEMBI 3aKITI0OYAETCSI B TOM, YTO MOXKHO HOJTy4daTh OEIKOBBIH MPOIYKT B OOIBIIOM
KOJIMYECTBE, & HEAOCTATOK KPOETCs B OOJBIIOHM 3aTPaTHOCTH 3TOTO Iporecca. Takke MpeaBapuTeIbHO

HEOO0XOIUMO U3yUUTh, KaKHe TeHBI KOTUPYYIOT 3TOT O€JIOK, Kakre (paKTOphl TPAHCKPUIIIINK HEOOXOIIMEI,
KaKye BelleTBa M KaKk OyIyT BIUATH Ha SKCIIPECCHIO ATOTO I'eHa U T.J.

Bepusbiit  [OrcyrcTByer]
OTBET

1
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BONIPOC 15: 3CCE

[IpencraBiieHHbIe H300paKeHUs] WILTIOCTPUPYIOT UCIOJIB30BAHNME PA3TUYHBIX METO0B U
TeXHOJIOTHIl IPU UCCJIeIOBAHNH 3HAMEHUTOI0 TPUXOIJIAKCA — NPeCTABUTEJIS

EA muorokaerounbIx uBOTHBIX M3 THHA [l1acTHHYATBIE (Placozoa). BeinosaHuTe 3a1aHusi,
3amnucaB OTBeThI B CIIENHAJTbHO OTBEeAEHHOE ToJIe.
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1. YcTraHoBHTE COOTBETCTBHE MEXKIY N300PasKeHUSIMU, TPUOOPAMH U YJIeMEeHTAMHU METOIHK,
KOTOPbI€ HCTIOJIb30BAIUCH NP MOJYYeHUH JTAHHOTO H300paskeHus. 3aNMIIUTEe KAXKI0€e
NMoJIy4eHHOe COOTBETCTBHE B I0JIe sl 0TBeTa B Buje X - Y - Z, riae X - OyKBeHHOe
0003HauYeHHe U300pakeHus, Y - HoMep npudopa (apadekas undpa), Z - HoMep MeTOAUKHU
(pumckas nugpa). BHUMAHMUE! Onns u3 npudopoB ¥ 0iHA M3 METOAMK — JIMIIHHE!

[Tpubopsi:

DeMEHTHI METOIUK:

1. Kamepa s snextpodopesa

|. UsroToBNneHNE CTEKITHHOTO HOXKA /ISl TIOJTy4YeHUS
YABTPATOHKUX CPE30B

2. 3epkanbHas hoTOKaMepa ¢
00BEKTHBOM JIJIs1 MAKPOCHEMKH

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

3. CBeTOBOI MHKPOCKOIT

[11. [IpuroroBneHue arapo3HOro resis

4. D7EeKTPOHHBIH MUKPOCKOII

IV. Ucnonb3oBanue aHTUTEN, cienuuuecku
CBSI3BIBAEMBIX C CEKPETUPYEMBIM MAaTEPHAIIOM, H

(bayopecupyroieit METK!

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

VI. CkaHupoBaHue MOBEPXHOCTH O0BEKTA MyYKOM
JNIEKTPOHOB

2.1. KakoBa (pyHKIUS KJIETKH, 0TMedeHHO#i nuudpoii 1 na pucynke b? O0bsicHuTe CBOii OTBeT.




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

3. OnHO U3 N300pakeHN WLTHCTPUPYET UCNOJIb30BAHUE PACTIPOCTPAHEHHOT0 METO/Aa
pa3jeseHHus cMecu MoJieKyJl. ONUMIIUTe NPUHUMIIBI, JIe:KAlle B OCHOBE JaHHOT0 MeTO/a,
YKaKHTe CBOCTBA MOJIEKYJI, O3BOJISIIONINE X pa3ieuThb. B kakoii cpeae(cyocTanuum)
ocyliecTBJsieTcsi mpouecc?

Hauneiii - A-3-V

OTBET:

B-4-1
B-4-VI
r-4-1V
I-1-111

214 Aymaro, q)yHKIII/Iﬂ 3TOH KIETKU 3aracaroniasi, Tak Kak B HEl HAaXOQUTCS MHOT'O JKUPOBBIX KalleJib. Tak
K€ B KJICTKEC €CTb MUTOXOHAPUA, B KOTOpOﬁ, €CJIKM OpraHnuszMy HOHa,Z[OGI/ITCSI OHEPIrusd, MOXCT IMMPOUCXOAUTH
OKHCJICHUC XUPHBIX KUCJIOT.

2.2 23000 1.H.

3. Peus uzet 06 anexrpodopese. Ero cyTh 3akiarogaeTcst B TOM, YTO OTPUIATEIBHO 3apSKEHHBIE MOJICKYJIBI
JHK (3a cuet ¢docdaToB) win npeaBapuTeIbHO OTPULIATENBHO 3apsHKEHHbBIE OCIKH IIOMEIIAIOT B JTYHKH
BO3JI€ KaTOJa U BKIIIOYAIOT SJIEKTPUIECKUN TOK. MOJIEKYIIBI yCTPEMIISIOTCS K aHOAY, TaK KaK OHU
OTPHIIATENFHO 3apsHKEHBI, HO TIPOOHUPAIOTCS OHU Yepe3 arapo3HbI reib (MK MOJMMaKpUIaMu U1l KOPOTKHX
¢parmenro IHK). MosnekynaM ¢ MaJeHBKOH MOJIEKYIIIPHOM MacCOH Jierde mpoOupaThCs yepes MOpHI Tels,
MO3TOMY OHH BCEI'Jla OKa3bIBAIOTCS OJIMXKE K aHOY, MOJIEKYJIBI C OOJNBIION MOJIEKYJISIPHOM Maccoil UMEIOT
MEHBIINHI MPoOeT, TaK KaK UM yKe TpyIHee Ipoduparhcs yepes nopbl. [IoMrMMO MO Macchl BaXKHYIO pOJIb
urpaet hopma Monekyisl. Hanpumep, anexktpodopes no3BossieT pa3aeauTh KOJIbLEBYIO MIa3MUaYy,
CyNMEPCKPYUYCHHYIO TIa3MUy U JIMHEIHYIO0 ee (opmy. [Ipoiie Bcero ABUraThes OyIeT CynepCKpyueHHON
(dopme, TsDKesee BCEro KOJIbIIEBOM.

Bepubiit  [OtcyrcTByer]
OTBET

8
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BOIIPOC 16: 3AIPOC ®AMUJA

X

YBaxkaeMblil y4aCTHHK!

J171st CBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Cxonmpyiite oTBeTHI B (haitn word;

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

3. ns coxpanenus Haxxmure "@aiin" - Coxpanuth kak - Kommneiotep - O630p - Pabouwuii cTonn - Ha3BaTh JOKyMEHT
CBOMM JIOTHHOM, HampuMmep: "o0l1234567" - Beiopats popmat PDF.

HU B KOEM CIIYUYAE HE YKA3BIBATH B HASBAHWN JOKYMEHTA NJI1 B CAMOM JJOKYMEHTE ®UO!
OTBET ITPUHUMAETCA TOJIBKO B @OPMATE PDF.

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



Jannsrii orBet: [Huuero He nano]



