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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,
Koge
4 C.

ﬂ ATnenbCUHOBOH 1eIPBI

Bepnsie otBeTsI: L4 b,

Koge

4 C.

ATnenbCHHOBOM IeIPBI
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
Kakue n3 HrKenepeunucIeHHbIX OMOJIOIMYEeCKUX MOJIEKYJI MOTYT BKJIFOUATh B CBOM cocTaB ocdop?

JlanHbIe OTBETHI: 'l 3.

HyKJ'ICI/IHOBLIe KHCJIOTHI

4 b.

Caxapa

4 C.

JIunuier

_F'Id.

Hyxneoruast

i v Je.

Benkn

Bepnsbie otBeThI: L 3.

HyKJ’IeI/IHOBHC KHCJIOTHI

4 b.

Caxapa

o C.

JIunuaer

_-'Id.

Hyxneotuas



BOIIPOC 3:

& e.

Benkn

5
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3ATTIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Y ropoxa noceBHOro crepmuit coaepxur B saape 11 xpomocom. CrenoBarenbHo, y 3TOTO BHIIa B HOpME

Janubie
OTBETHI:

4

Bepnsie
OTBETHI:

BOIIPOC 4:

4 a.

KneTka anukanbHOW MEpUCTEMBI KOPHS COIEPIKUT 22 XPOMOCOMBI
_o-'l d.
Knetka-anTunona cemszagarka cofepxur 11 xpomocom

Ae.

Kierka gopmupyromerocs cemszadyaTka Ha CTauu MeTadasbl BTOPOTo JeIeHus Meio3a coaepxur 11
XpOMOCOM

A a.

KneTka anukanbHOW MEPUCTEMBI KOPHS COIEPIKUT 22 XPOMOCOMBI
2 d.

Knerka-anTunona cemszagatka coaepxur 11 xpomocom
Ae.

Knerka gopmupyromerocs cemszadyaTka Ha CTaaun MeTadasbl BTOPOTOo JAeIeHHs Meo3a coaepskur 11
XpOMOCOM

5
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3AITPOC HECKOJIBKHUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
PeaxTrBHOE IBIKEHNE XapaKTEPHO AJIS CIEAYIONINX IPYII O€CIIO3BOHOUYHBIX

Jannbie oTBeTHL: L4 3.

4

Kansmapsr

2 d.

JInuunku cTpekos

Bepnsbie otBeThI: L4 3.

BOIIPOC 5:

Kanbmapsl

_F'Id.

JInuunku cTpekos

5
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3AITIPOC HECKOJIBKHUX OTBETOB



Brioepure BCE npaBujibHbIE 0TBETHI.
T-rmamboruTe!

JlanHbie OTBETHI: 'l b,

Pacnosnarot u YHUYTOXKAIKOT OIMYXOJIEBbIC KIICTKH

_F'I C.

CI/IHTe3I/IpyIOT U BBIACIIAIOT HUTOKHWHBI

_-'Idu

[TopaskaroTcst BHUpycOM UMMYHOE(PHUIINTA

_-'I e-

] [IponcxoasaT U3 KPacHOro KOCTHOTO MO3ra

Bepnsble otBeTsI: Ll b,

Pacmo3naror u YHHUYTOKAOT OITYXOJICBbIC KJICTKH

o C.

CI/IHTG3I/IpyIOT W BBIACIIAIOT HUTOKHWHBI

_-'Idu

[TopaskaroTcst BUpycOM UMMYHOIS(HUIINTA

& e.

IIponcxoasT U3 KpacCHOr0 KOCTHOTO MO3Ta

5
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BOIIPOC 6: 3AIIPOC HECKOJIBKHX OTBETOB

Boi6epute BCE npaBuiibHbIe OTBETHI.
Bribepure )KUBOTHBIX, O0Jiee WM MEHEe OT/AAJICHHBIE TPEJIKA KOTOPBIX KOTa-TO NMEJN Pa3BUThIEC KPbLIbs U ObLIN
CIIOCOOHBI K MOJIETY, HO NO3[JHEE YTPATUWIIN 3Ty CIIOCOOHOCTb.

JlanHbie OTBETHI: 'l b,

Bbioxu

_-'I C.

Bim

]
—

i oy
Bepnble oTBeThI: L4 b,

Broxu

4 C.

B

]
-

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

Hepe,u BaMHu 1/1306pa>1<eHH;1 BbBIMEPIINUX U COBPEMCHHBIX JKMBOTHBIX. PaCCMOTpI/ITe PUCYHKH U BBIIIOJHUTE 3alaHUA.

OTOPBIM OTHOCSTCS 3TH )KUBOTHBIC B SBOJIIOLINH, HAUWHAS C
camoro apeBHero. OTBET 3alMIINTE B OTBEACHHOE TI0JIE B BUE TOCICIOBATEIIFHOCTH OyKB 0€3 3HAKOB MPETIMHAHUA U
po0OeJIOB, PETUCTP HE BaXKCH.

Otser: [0]
—I 2. Beibepute BepHBIC YTBEp KICHIS (OTBET 3alUIINTE B OTBEICHHOE ITOJIE B BHIC ITOCIIEIOBATEILHOCTH JTATHHCKIX OYKB B
andaBUTHOM MopsiIKe Oe3 3HAKOB MMPENHUHAHMS 1 IPOOEIIOB, PErUCTP HE BaXKEH):
a. Y opranusma Ha pucyHke B B xo11e aMOprorenesa 3akiiabIBaeTCsi aMHUOH
b. Opranusm Ha n300pakeHHH A UMEeT IUIaBaTeIbHBIN Iy3bIPh
¢. Opranusm Ha u300pakeHuu ' 00amaeT XpsIIeBbIM CKEIETOM
d. KuBoTHoe, n300pakeHHOE Ha pucyHKe E, 00uTaio B MEIOBOM HEPHO/IC
e. Opranusm, IpeCTaBICHHBIN Ha PUCYHKE A, SIBIIICTCSI BTOPUIHOBOIHBIM
Ortser: [Y]
3. 3anummTe B OTBEJICHHOE TI0JIE PyCcCcKOe Ha3BaHUe TUITA, K KOTOPOMY IPHUHAJIEKAT BCE IPE/ICTABICHHbIE OPTraHU3MBI.
Ortser: [t]
4. K10 13 n300pa’keHHBIX OPraHU3MOB NMEET BHYTPEHHMH KOCTHBIN ckeneT? OTBET 3aluIInuTe B OTBEJACHHOE 11071 B BUJIE
MIOCJIEI0BATENILHOCTH OyKB 0€3 3HAKOB IPENMHAHUS U IPOOEIIOB, PETHCTP HE BajkKeH.
Ortsert: [p]
5.V xakux U3 NpencTaBIeHHBIX OPTraHU3MOB B OHTOTEHE3€e NMPHUCYTCTBYET InYnHKa? OTBET 3aIHIINTE B OTBEACHHOE TOJIE B

BHJIE TIOCTIEIOBATEILHOCTH OYKB 0€3 3HAKOB NPEMUHAHUS U TIPOOETIOB, PETUCTP HE BaXKEH.

Ortser: [r]

BoIOpaHHbIii 0TBET: [lepen Bamu m300pakeHNs BBIMEPIINX U COBPEMEHHBIX JKUBOTHBIX. PAaCCMOTpPUTE PUCYHKH 1 BBITIOJH



MeToa OlleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomsemcmaue

MeTo/ OLIeHKH

Tounoe coomeemcmeue

MeToa OLleHKH

Tounoe coomsemcmaue

MeToa OLIeHKH

Tounoe coomsemcmeue

. s
1. YcraHoBute MOCJICAOBATCIIBHOCTD IMOSABJICHUS KJIACCOB, K KOTOPBIM OTHOCATCS 3TH )KUBOTHBIC B 3B(

T10JI€ B BHJE MOCJIE0BATENLHOCTH OyKB 0€3 3HAKOB MPENIMHAHUS U TPOOEIIOB, PETUCTP HE BAXKEH.

Orger: @ noreea

2. Beibepute BepHBIC yTBep)KACHHS (OTBET 3alMIINTE B OTBEICHHOE II0JIE B BUIE ITOCIICIOBATEIHHOC
Tpo0OEeTIOB, PETUCTP HE BAXKCH):

a. Y opranu3mMa Ha pucyHke B B xoze aMOproreHesa 3akiaapBaeTcs aMHUOH

b. Opranusm Ha n300pakeHHH A UMEET IUIaBaTeNIbHbII MMy3bIph

c. Opranusm Ha n3zo0paxkeHnu I 061a1aeT XpsIIEBHIM CKEIETOM

d. XKuBoTtHoe, nzo0paxxeHHoe Ha pucyHke E, oOurano B MenoBoOM nepuose

c. OpFaHI/I3M, HpeI[CTaBHeHHLIﬁ Ha pUCYHKE A, ABJIACTCSA BTOPUYHOBOJHBIM

Orser: & cde

3. 3anuiinTe B OTBEJCHHOE MOJIE PyCCKOe Ha3BaHUe THIA, K KOTOPOMY MPHHAIJICKAT BCE TPEICTABT
Orger: & XOpAOBbIE

4. K10 13 n300pa)KCHHBIX OPTaHMU3MOB UMEET BHYTPECHHUM KOCTHBIH ckeneT? OTBET 3alMIIUTE B OTBE
MPENUHAHUS U TPOOEIIOB, PETHCTpP HE BAXKCH.

OtBeT: Q Bea
5. Y KaKux U3 HpeJlCTaBJIeHHI)IX OpFaHI/IBMOB B OHTOI'CHE3¢C HpI/ICyTCTByeT .]'II/I‘II/IHKa? OTBCT 3AITHUIITNT
MIPEeTMHAHUS ¥ TPOOEIIOB, PETHCTP HE BaXKCH.

Orser: OB

"paBI/lJ'leble OTBETHI AJIsA: O

JI'BBEA

"p‘dBl/l.Jll)lll)lC OTBEThI 1JIsA:

<

CDE

-

HpaBl/lﬂbele OTBEThI 1Jis1:

XopaoBele

"paBMJlbllblC OTBETHI AJIsl: P

ABE

HpaBl/lﬂbele OTBEThI 1JIsA: I

BBJI
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BOIIPOC 8: 3ANIPOC MHOTI'OKPATHOI'O BBOJA INPONIYHIEHHOI'O TEKCTA

Ha PUCYHKE I/1306pa)KeHI)I TCHCPATHUBHBIC CTPYKTYPbI HpeﬂCTaBI/ITeﬂeﬁ Ppa3JIMIHbIX OTACIIOB BBICHINX paCTeHHﬁ. Buecure
PYCCKHE Ha3BaHUA 3TUX OTACJIIOB B OTBCACHHLIC MTOJISI PAAOM € COOTBETCTBYOIIIMMU HOMEpAMMU.

BbIOpaHHBIii 0TBET: Ha pucynke n300paxxeHbl reHepaTUBHbIE CTPYKTYPBI IPEACTaBUTENICH PA3IMYHBIX OTAEIIOB BBICIIHX |
OJIS PSAZIOM C COOTBETCTBYIOIUMY HOMEPAMH.



MeToa OLleHKH

Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLlEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLlEHKH

Cosnaodenue wabnona

MeTo/ OLIeHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OLleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

1.9

2. G TUIAYHOBU/IHBIE

3. @ roocemennnbie

4.9 NManopoOTHHKOBHIHBIE
5. @ NManopoOTHHKOBHIHBIE

ﬂpammr.m.le OTBEThI 1JIsA: I

[Hu]serxorsie( )?()?()2()?()?()?()?()?
[TTm]oxpertocem[est |aabie( )?( )?()?()?()?2()?2()?()?

npaBllJlbllblC OTBETHI JIs: t

[Mn]nayroBuausre( )?()?()?()?()?()?()?()?
(MnJomaysei( )2()?()?()?()2()?()?()?
[Mn]nayroo6pazusie( )?()?()?()?()?()?()?()?

npaBllJlbllblC OTBETHI NJIsl: Y

Tonocem[es]umsie( )?()2()2()2()2()2()2()?

npilBﬂH])Hl)le OTBEThI 1JIsl: O

[TTm]amoporaukoo6paszubie( )?()?()?()?2()?2()?()?()?
[TIm]amoporaukoBuaasie( )?( )?()?()?()?()?()?()?
({TJamoporamku( )?( )?()?()?()?()2()?()?

l'lpanmu,m,lc OTBETHI 1Jisl: W

[Xx]BomeBumubie( )?( )?()?()?2()?2()?()?()?
[Xx]somm()?()?()?()2()?2()2()?2()?
[Xx]Bomeo6pazusie( )?()?()?2()?()?2()?2()?2()?
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BOIIPOC 9: 3CCE

Ilepen Bamu Tekcr, coaep:kammii N9Th OHOIOrHYECKUX OINOOK. BHUMAaTe1bHO IPOUYTHTE €ro,
HaiiiuTe OIMOKY M 00BSICHUTE, B YeM OHHU 3aKJII0YAIOTCs, BIMCAB OTBET B OTBEJAEHHOE TOJIe.
Brumanue! Hcnpagnenue ppazel ucknouumenvHo ompuyanuem (Modycem — He MOdcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

Cykieccusi — mocieioBaTesibHasi CMeHa OMOLIEHO30B, MPOUCXOAAIIAs B OMHOM U TOM K€ OHOTOIIE MOJ
BIMSIHUEM TNPUPOIHBIX (AKTOPOB WJIM II0J BO3JCHCTBHEM dYenoBeKa. IIpMumHbI, BBI3BIBAIOIIME CYKLECCHU
JeNATCs Ha JBE IPYMIBI IEPBUYHBIC, KOIJa NPUYMHOM CMEHBI SIBJSIFOTCS M3MEHEHMs, BO3HUKAIOLINE B
pe3yabTaTe AEATENILHOCTH CaMOT0 COOOIIECTBa; W BTOPUYHBIC, MPOHMCXOAALIME B pe3yiabTaTe BHEIIHUX
Bo3aelcTBuid. [IpuMepoM NepBUYHON CYKIIECCUU MOKET CITY>KUTh CMEHa PACTUTEIBHOTO COOOIIECTBa TOCIIE
o’kapa.

dopMupoBaHHe NEPBUYHBIX (PHUTOLIEHO30B, HANpUMEp, B TACKHOW 30HE OOBIYHO HAYMHACTCA C
JUIIAHUKOB; BCJE 32 HUMH B COOOIIECTBO BKIIIOUAIOTCS CTEIIOIMINECS, a 3aTeM KYCTapHUKOBBIC ()OPMBI U
mxu. IlozgHee GOpMHPYIOTCS OJIBIIAHUKH U OEPEe3HSKH; OJHOBPEMEHHO C HHUMH MOSBISIOTCS XBOWHBIE
MOPOJbI, COCTABIISIIOIINE OCHOBY 3aBEPILAIOIIECIO COOOIIECTBA B BUAE CMEIIAHHOTO Jeca, (POPMHUPYIOIIETOCs
npumepHo depe3 100-120 neT mocne Hayana cykmeccHH. B TUNMHYHOM citydae Mo XOAy TaKOW CYKIECCHH
BO3PACTAET 0JIS1 CBETOIIOOUBBIX PACTEHHH.

KoHe4YHBIM pE3y/IbTaTOM CYKLECCHMH OyIeT COCTOSHHE 3KOCHCTEMBbI, HAa3bIBAEMOE KIMMAKCHBIM.
KnumakcHbie  cooOliecTBa  XapakTepU3YIOTCS  YCTOWYMBBIM — JTMHAMUYECKHM PABHOBECHEM  MEXKAY
6I/IOTI/IHCCKI/IMI/I KOMIIOHCHTAMH MW COIIPOTUBJICHUCM CpPCIbI. Bwmecte ¢ TEM, BO3HHUKIIAd B PE3YyJIbTATC
BTOPUYHON CYKLECCHUH KIMMAKCHas CHCTEMa MOXET CYIIECTBEHHO OTJIMYAThCS OT MEPBUYHOM, €CIn
W3MEHWINCh HEKOTOPBIE XapaKTEPUCTUKU JaHqmadTa WM KIUMaTHYeCKue ycioBus. B memoM cykieccun

m MPOUCXOIAT MYTEM COXPAaHCHUA BCEX IMMOHCPHBIX BUJI0B C BKIIFOYCHHUEM HOBBIX.

- Bbonee Toro, B pe3yiabrare MHOrOOOpPa3HOI'O AHTPOIIOTEHHOT'O BO3JCHCTBHUS BO3HUKAIOT HapyIICHHBIE
MectoobuTanus. Takue MecTooOuTaHMsT OOBIYHBI B CENIEHISIX U BIOIB AOpor. VX XapakTepHO# uepToil 9acTo
SABJIACTCA MOBBINICHHOC COACPIKAHUE a30Ta, TaK KaK OHU 6OFaTI)I PaCTUTCIbHBIMU OCTaTKaMM. W3-3a aToro B
JAHHBIX MECTOOOUTAHUIX CHU)KAETCS YMCICHHOCTh COPHBIX PACTEHUH, HAIPUMEpP KPalMBbl 1BYJOMHOH.

Jannbrit
OTBeET:

1) Cykueccusi — nocjenoBaTebHasi CMEHa COOOILECTB, IPOUCXOAALIAS B OJJHOM U TOM K€
OuoTorne noJ BAUSHUEM NPUPOAHBIX (PAaKTOPOB MM MOJ] BO3ACHCTBIEM YEJIOBEKA
2)[IpumepoM BTOpUYHOMN CYKIIECCHU MOXET CIIYKHTh CMEHa paCTUTEIHHOTIO COOOIIEeCTBa MOCe
roxapa.
3)B Tunu4HOM cityyae 1o Xoay TaKoH CyKIEeCCHH CHayajla BO3pacTaeT J0JIsl CBETOMOOMBBIX
pacTeHui, a Korja XBOWHbIE OAPACTAOT, CHUYKAETCS
4)B 11e510M CYKIIECCHH TPOUCXOJIAT IyTEM YBEIHYCHHUS BUIOBOTO pa3HOOOpa3Hsl.
5)XapakTepHOH 4epTON TAKMX MECTOOOUTAHUM SBJISIETCS TIOHMKEHHOE COAEP)KaHUE a30Ta, TK
OHU O€ZHBI PACTUTEIBHBIMU OCTATKAMHU.

Bepnblii [OtcyrcTByer]

OTBET

2
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BONIPOC 10: 3ANPOC MHOI'OKPATHOI'O BBOJA IMPONIYIMEHHOI'O TEKCTA

B oannom 3a0anuu éam nHeobxooumo npoanaiusuposame pazmeHm mexcma, noCeaujeHHbull

MemoouKe UCCIe008aHUL, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb
A3a0anus.

Meton nonmumepasHoit nenHoi peaxuuu (IIL[P) B Hacrosimiee Bpems MIMPOKO MPHUMEHSIETCS B



owosmornn u MmemunuHe. Kmaccuyeckas [I1IP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMUUN
uHTepecyome Hac nocienoBarensbHocTH JIHK. CrnenmuduyHocTh MaHHON peakmuu 0O0eCTieUrBaIOT
HEeOOoJIbIINE MOCTEeIOBATENbHOCTH HYKJICOTUAOB - mpaiiMepbl. Mx moalupaioT Kk 000MM KOHIIAM
ammnuuupyemoro yuyactka JIHK takum o6Gpa3om, 4ToObl MOCIEI0BATENBHOCTh TaK HA3bIBAEMOIO
IpSIMOTO IpaiiMepa COOTBETCTBOBAJA MOCIIEIOBATEIBPHOCTH HA 5°-KOHIIE IIETH, TOT/Aa KaKk OOpaTHBIN
npaiimep oOpaTHO KOMIUIEMEHTapeH IOCieoBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uHTepecyrommii Hac ydactok JIHK 3akanumBaercs mocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHbIil mpaiiMep OyaeT UMeTh mocienaoBaTeabHOCTh: 5 -TAGCTT-3". Uro0Obl mpaiiMepsl MOIIH
y3HaTh HeoOxomumyro mnocinenoBatenbHocTh JHK cmecs ansa I[P peakuuu HarpeBaroT 10
OTIpe/IeNICHHOM TeMIEepaTyphl - TEMIEpaTyphl OTXKUTA MpaiiMepoB. ITa TeMIlepaTypa pacCunuThIBACTCS
myTeM TMpuOaBJIICHUs K TeMIepaType IUIaBJIIeHUs (TeMIeparypa, OpH KOTOPOW IMPOUCXOTUT
pa3beIMHEHUE JBYXIICTIOUYCYHOW MoJiekyiasl mnpaiimepa) 4°C  rpanycoB. JIHK-mommmepasa,
OCYILECTBIIAIONIAS PEINIMKALNIO uHTepecytomero Hac yuactka JIHK, ucnone3yer npaiimep B KauecTse
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe HaHHOI peakuuu MOJy4yaeTcsl KOMUs HeoOXOIuMOi
nocnenoarenpHoct JTHK.

s Toro, yToObl paznuuuTh nocienoBatenbHocTH JHK, MOXXHO HCHOnIb30BaTh peCTpPUKTa3bl —
(bepMeHTBI, KOTOPBIE Y3HAIOT U Pa3pe3aroT CTPOro OMpeesICHHBIE MOCIeI0BATEIbHOCTH HYKICOTHI0B
B JIHK (tak HasbiBaeMble caiiThl pectpukiuu). Hampumep, pectpukraza Pfull, y kotopoii caiir
pectpukiuu HeceT mocienoBarenbHocth 5 -GCATC|G-3", npu peakmuu ¢ IOCIEI0BaTEILHOCTHIO
JIHK ©Oyner paspe3ath ee Ha jaBa (parMeHra, COAEpIKallde Ha KOHIAX IOCIEI0BATEIBHOCTH 5 -
GCATC-3 u5-G-3.

1. B mpemioxeHHOW TMOCIeAOBATEIPHOCTH HYKIICOTHIOB 3aKOJUPOBAaH NenTHa uHOM 19
aMUHOKHCIIOTHBIX ~OCTarkoB. Bam HeoOxoauMo mogoOparh mpaiimMepbl [  amIuid(uKanuu
HYKJICOTHIHON ITOCIICJIOBATEILHOCTH, KOTUPYIOIICH JAaHHBIA TENTHJA, HadhMHAs CO CTapT-KOJIOHA
(ATG), u cogepxameii cron-komoH (TGA, TAG, TAA). Ilomuute, 4T0o mpaitMepsl JOKHBI OBITH
cienu(UIHbI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIepaTypoil ruiaBineHus (paznuuus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHs paccuuThiBacTcs o dopmyine: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJICOTHUIOB KAXKIOrOo THUMA. Pasmep Kaxkmoro mpaiimMepa JODKEH COCTaBIATh 15
HYKJIEOTH/IOB.

3anuiuTe B OTBEEHHOE 0JIe TIOJyYeHHbIE IpaliMephl B HAIIPABJIEHUU OT 5’- K 3’- KOHILY B BH/Ie
M0CJIe0BATEIbHOCTH 3aTJIABHBIX JATHHCKHUX OYKB 0€3 npo0eJioB (B TOM YHCJe KOHIEBbIX) U
YKQXHUTE TEMIIEPATYPY UX IJIABICHHUS.

5’ -
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTAAGG
CACTTTCGACCAAACTAGACATAG -3’

OrBer:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

Temmeparypa maBieHus npsmMoro mpaimepa: [2]°C

Temmneparypa ruiaBienus: oopatHoro npaiimepa: [m]°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,
MIPOM3BEACHHON OSTUMHU pEeCTpUKTa3aMH sl IUJIA3MUJBI, COJEp’Kallel BCTaBKy B IPaBUIIBHOM
OpHUEHTALMH LIEIIN.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTtBer 3anuiuTe B OTBCACHHOC I10JI€ B BUAE MOCJICA0BATCAbHOCTH YUCE]I, PACITOJ0KCHHBIX 10

BO3paCcTaHMIO U pasaeJICHHbIX OIUHOYHBIMH HpOﬁeﬂaMl/l.
Ortser: [n]

Beiopannblii oTBeT: B 0annom 3a0anuu 6am Heob6xo0umo npoananuzuposams ppasmenm mexcm



MeToa OLIeHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmaue

MeToa OLIeHKH

Tounoe coomeemcmeue

ceouUx 3HaHU u ungopmayuu u3
Meton nonumepasHoi nenHoi peakuuu (I1LIP) B HacTosiiee BpeMsi IIUPOKO I
MO3BOJISIET MOJMYYUTh OOJBIIOE KOJMYECTBO KOMHUM HHTEPECYIOIIEeW Hac MOCIeE,
oOecrieunBarOT HEOOBIINE M1OCIE0BATEILHOCTH HYKIEOTUIOB - mpaimMepsl. X 1
JHK Takum 06pa3oM, 4ToOBI MOCIEA0BATEIHHOCTh TaK Ha3bIBAEMOTO MPSMOTO Ipa
LIENH, TOT/Ia Kak 0OpaTHBIN mpaiiMep 00paTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIbHO
yuactok JIHK 3akanumBaercs mociemoBaTeabHOCThi0 5 -AAGCTA-3, 10 00p:
TAGCTT-3". YroObl mpaiiMepbl MOIJIM y3HATh HEOOXOAMMYIO IOCICIOBATEIb
OTpe/IeIEHHON TeMIlepaTypbl - TeMIlepaTypbl OT)KUra IpaiMepoB. DTa TeMIepar,
IUIaBJICHUA (TeMIIepaTypa, MPH KOTOPOM MPOUCXOIUT pa3beANHEHHUE IBYXIICTIOUCYH:
OCYIIECTBIISIIOIIAs peIUIMKaIUio uHTepecyromero Hac ydactka JJHK, ucnonesyen
pe3yibTare NaHHOW PEeaKLUH MOIydaeTcs KOs He0OOXOqMMOI 1MOCe10BaTEIbHOCT]
Jns toro, ytoObl pa3nuuuTh nocienoBatenbHocTH JHK, MoxkHO Hcnonb3oBath |
CTpPOro ompeneseHHbIe nocienoBareabHocTu HykieoTu 0B B JJHK (Tak Ha3zpiBaem
KOTOPOH CaiiT peCTpUKIMK HeceT mocieaoBareabHocTh 5 -GCATC | G-3°, npu peak
nBa (hparMeHTa, coeprKaiire Ha KoHmnax nociemosarenbaocti 5 -GCATC-3" u5'-

1. B npemsios)keHHON TOCIIe0BATEIIbHOCTH HYKJICOTUIOB 3aKOJUPOBAH TMENTHII 1
no00path mpaiMepsl sl aMIUIM(UKAIUK HYKJICOTUIHON IMOCIEI0BATEILHOCTH,
(ATG), u comepxaieit cron-kogon (TGA, TAG, TAA). IlomHute, 4TO Mpaim
OJIMHAKOBOM TeMreparypoil miaBneHus (paznuuus He Oomnee 2-4 °C). Temmepat
4(G+C), rae OyKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KXKIOTO TUIMA. PasMep KaxIorc
3anummre B OTBEICHHOE T10JI€ TOJYYCHHBIC ITpaliMephl B HAIIPABJICHUH OT 57- K 3’- &
JIATHHCKHUX OYKB 0€3 npo0es10B (B TOM YHCJIe KOHIEBBIX) H YKOKUTE TEMIEpaTyp
5
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTA,
CACTTTCGACCAAACTAGACATAG -3’

OrBer:

[Tpsmoii mpaiimep: “# ATGGAAGTAGACCAA

O6paruslii npaiivep: @ CTATGTCTAGTTTGG

Temneparypa miaBieHus npsmoro npaimepa: ~# 42°C

Temrieparypa maBieHus: 00paTHOTO Tpaiimepa: ‘& 42°C

2. [lomyuensslit B npenpiayiei yactu 3aaanus [1LP npogykt BcTpanBaeTcs B mia:
MOCJIEI0BATENBHOCTU (CAlThl PECTPUKIMU), 110 KOTOPBIM JIBE PECTPUKTA3bI (IH/C
OTBETE YKaXKUTE pa3Mep (pparMeHTOB, KOTOpBIE MOJy4yaTcs B pe3yjbTaTe pPeakiuy
I1a3MUbl, COZiepKalllell BCTaBKY B IPAaBUJIbHOM OpUEHTALUU 1IETH.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3alIMIIUTE B OTBCACHHOE I10JI€ B BUA€ ITOCJI€I0BATECJIBbHOCTH YHUCEJI, pacm
OAUHOYHBIMHA npoﬁe.ﬂaMn.
Orger: & 1000 1019 2047

nl)lell.,'thhle OTBETHI AJIfl: X

ATGGAAGTAGACCAA

npﬂlill.lblll)lt‘ OTBETHI JIA: Y

CTAGTTTGGTCGAAA

nl)ﬁBll.,‘thhle OTBETHI AJisl: Z

42



MeToj OlleHKH IIpaBuiibHbIE OTBETHI IJIs1: M

Tounoe coomeemcmaue 42
MeToj OLeHKH [IpaBuIbLHBIE OTBETHI AJISI: N
Tounoe coomeemcmaue 1000 1019 2041

3 u3 5 0a/10B

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kaxkue nsmMeHeHusi MOTYT BO3HHKHYThH B IOJYYeHHOH B NpeAbIAyIIEeM 3aJJaHUU
nocjenoarebHocTH JJHK 1 kakoBbI NPUYNHBI NOABJIEHUS] TAKUX U3MeHeHuit? [laiiTe
KPATKHUi OTBeT.

Haunbiii  MoTyT BOSHUKHYTH MyTalluu( B JAaHHOM CIy9ae MOXET IPOM30UTH I'eHHAs! MyTallus, IIOTEPS, BCTABKa,
OTBET: 3aMCHaA WJIN YABOCHHUC OAHOIO HyKJ'IeOTI/I,I[a) HpI/I‘II/IHaMI/I MHOSIBIIEHUS TAKUX U3MEHEHUH MOXKET CIIY’KUTb

BO3JICTBIE BHEUIHMX (haKTOPOB MII MYTareHOB- JTO MOXKET OBITh U3IIyYCHUE WM KaKHe-TO XMMUUECKHE
m BEIlleCTBa. A Taxke HapyIIeHHue paboThl IPU CAMOKOIIMPOBAHUHU

Bepubiit  [OrcyrerByer]
OTBET

4
u3 5 6aji10B

BOIIPOC 12: 3ANPOC MHOT'OKPATHOI'O BBOJA MMPONYIMEHHOI'O TEKCTA

Brumamenvro npouumaiime npeonosicennvle ppazmenmosl meKcma u paccmMompume PUCyHKU, 3amem nepexooume K
8bINOTHEHUIO 3A0AHU.
BAKHO! B nannom 3aganum 0003HaYeHHUsI TeHOB JaHbI 3arJIABHBIMU OyKBAMH U KYPCUBOM, a HX 0eJIKOBBIX
NPOAYKTOB — NPSAMBIM IIPHUPTOM.
®parment 1. [Tapazurrueckue pacTeHUs] — IKOJIOTHYECKasi TPyIIa OPraHU3MOB, MTPUCTTOCOOUBIIIUXCS
MOJIy4aTh HEOOXOJUMBbIE HEOPraHMYECKHE W OpPraHMYeCKHE BEIIECTBAa OT CBOMX XO35€B - JIPYTHX
pacTeHud win TpubOB. MukomnapasutusM (T.e. Mapa3suTH3M Ha Tpubax) MIMPOKO PACIPOCTPAHEH Yy
raMeTo(uTOB MHOTHX CIOPOBBIX PACTEHHUI, HO HEPEAKO BCTPEUAETCS M Cpeau IBETKOBBIX. C Apyroii
CTOPOHBI Mapa3uThl BBICIIUX PACTEHH W3BECTHBI TOJILKO CpelHu CeMEHHBIX. lIpoiecc mornomenus
MUTATENbHBIX BEIIECTB Y MHOTHX Mapa3sUTHUYECKUX I[BETKOBBIX OCYIIECTBISETCS MPH MOMOIIUA 0COOO0TO
oprana - rayctopuu. [Ipuyem y MHUKOMapa3uTOB TayCTOpUM HE (POPMHUPYIOTCS, & Y €IUHCTBEHHOTO
NpeICTABUTENTS MTApa3UTUIECKUX XBOMHBIX - Parasitaxus usta - oopa3syercst crieriuuaecKuii KOHTaKT ¢
| TPaxemnsiamu Xo3uHa, KOTOPBII OJTHO3HAYHO Ha3BaTh rayCTOPUEN HEIIb34.
Jlisg ycrenrHoi peanu3aiuy KXU3HEHHOTO IUKIA TMapa3uTUYECKUM pPACTEHUSM HEOOXOAMMO HalTh
CBOEr0 X03s/MHA U YCTAaHOBUTH ¢ HUM KOHTakT. Ha pucynke 1 mokazan nmpopoctok mosuiuku (Cuscuta
Sp.), pacTyuiii B HaNpaBJICHUU CBOECTO TMOTCHIIMAIBHOTO XO3SMHA, OPUEHTUPOM ISl YETO SIBJISIOTCS
BBIZICJISIEMBIE XO3SMHOM BerecTBa - TepreHbl (A-B). byksoit I' o003HaueHO npyroe «xo3sucKoe»
COEIMHEHNE — CTPHUTOJIAKTOH. BemiecTBa w3 3TOH Trpynmbl OOBIYHO OTBEUYAIOT 3a MPOIECCHI POCTa
pacTeHus-xo3sMHa W (HOPMHUPOBaHHE MM MHKOpHU3bl. OJHAKO CTPUTOJAKTOHBI XO3SMHA CITy>KaT
CTHUMYJIOM JUIsSl TIPOpPACTaHUS CEMSIH Mapa3sMTUYECKOTO I[BETKOBOTO pacTeHus 3apasuxu (Orobanche
Sp.). BaxHo OTMETHTB, YTO CTEMEHb CIENU(PUIHOCTH B OTHOIICHUN XO035€B Y Pa3HBIX BHOB PaCTECHHIA-
[apa3suTOB HEOJMHAKOBA, HAIPUMEp, MOBWIMKA OTIMWYACTCS IIUPOKHMM KPYrOM XO035€B, TOrJa Kak
Mukomapasutr moasenbHuk  (Monotropa hypopitys, cem. BepeckoBeie) mpuypodeH K rpubam-
CUMOHMOHTaM €ITH.
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Pucynok 1. [Ipopacranue ceMsiH U YCTaHOBIICHUE [IEPBUYHOTO KOHTAKTA ¢ X031UHOM {3} y MOBHIMKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YCHBI BBIJICISCMbIC XO35MHOM BEIIECTBA, KOTOPHIC apa3uT
UCTIONIB3YEeT B Ka4eCTBe CUTHaNA. A - B-¢demnanapen, b - B-mupuen, B - a-nunen, ' — ctpuronakToH.
[TosicHeHus - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OpauH U3 BaXXHEUIINX ATAMOB B )KU3HU PaCTEHUS-TIApa3uTa - 00pa3oBaHNE KOHTAKTA C XO3SIUHOM.
PaccmoTpuM, Kak 3TO MPOUCXOIUT, HA IIPUMEPE TMOBIIIMKH U €€ BO3MOYKHOTO X035MHA — KPAITUBBI.
CHayana napasuT 3aKpy4HBaeTCsi BOKPYT CTeOsl X03siMHA. 3aTeM HaunHaeTcs (hOpMHUpOBaHHE
raycTOpuH, YTO HHAYLIUPYETCS CBETOM CHHETO U JIaIbHEr0 KpacHoro criektpa. Ha nmepBom starme
oOpa3yercs aAre3uBHBINA AUCK (PUCYHOK 2, A), CIy>KaIluii JIsl IPUKPEIUICHUS Mapa3uTa K X03i1HY.
Baxxaoe 3HaueHHE MPHU ATOM UMEIOT 0COOBIE yUIMHEHHBIE KIETKU, KOTOPhIe (POPMHUPYIOTCS U3
MOBEPXHOCTHOTO CIIOSI, PACTIOJIOKEHHBIE HA KOHUMKAX TayCTOPHH MMapa3nuTa — MOUCKOBBIE «TU(BI,
BBIJICIISIONINE MEKTUHOBBIN “TieMeHT” (1111), MeKTUH MeTuiTpanchepassl (PMES) u
apabuHoranakraHoBbie Oenku (AGPS). Cnennansabie AGPS (attAGPS) CHHTE3HPYIOTCS XO3IHHOM,
aKTUBAIMS WX SKCIPECCHH WHAYIHPYETCs mapa3utoM. Ha crnemyromem atamne «rudbu» pacTyr,
pa3aBuras KIETKH X035HMHa B TIOMCKAX MPOBOMAAIIEH CUCTEMBI, TayCTOPHUS TPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BBIICICHUE TTAPA3UTOM CIIeU(PUIECKUX PepMEHTOB, MOIUDUITPYIOIITUX
KJIETOYHBIC CTEHKH XO35IMHA, HAIIPUMEP, KCHIOTTTIOKAH-9HI0TPAHCTIIIOKO3MIa3bl/ ruapoassr (XTH).
Ha pucynke 2 (C) mpeacTaBiieH CIeIYIOIIHA Tall, U MOKa3aHa YKCIPECCUS TCHOB, CBS3aHHBIX C

Qg pepeHIIMPOBKON MPOBOISIINX IEMEHTOB KCHIIEMBbI U (PJ103MBI (HOPMUPYIOIIEHCS TayCTOPUH.
[TonckoBbIe «TH(BI», BCTYNas B KOHTAKT C TPOBOJISIICH CHCTEMON X03IWHA, HAYWHAIOT MPEBPAIIATHCS
B KJIETKU MPOBOSINNX TKaHel mapa3uta. Kinerku raycropuu skcnpeccupyroT red CLE41, npoaykT
kotoporo akTuBupyeT WOX4 u nogaepxusaet skcrpeccuio GSK3, 94To crmocoOCTByeT COXPaHSHHIO
KJIETOK MPE/IIECTBEHHUKOB MPOBOASIIUX JIEMEHTOB B HEAU(PPEepEeHIIMPOBAHHOM COCTOSIHUH.
CHmxenue ypoBHs dkcripeccuu CLE4L, mpuBoaut k Havay skcripeccuu BES1, nnmynmpyromniero
(G QepeHIIMPOBKY 2JIEMEHTOB KCHIJIEMBI TTapa3uTa. ITOT MPOIECC CIIOCOOCTBYET HKCIPECCHH

rera TED7, xapakTepHOTo Ui pa3BUBAIOIINXCS JIEMEHTOB KCHIIEMbl. B KOHEYHOM UTOTE KIETOYHAS
CTEHKA KJICTKH THU(BI CHIIbHO UCTOHYAETCS, B HEW TOSBISIOTCS repopanuu, 1 00pa3yeTcs CKBO3HOE
COEIMHEHUE C HJIEMEHTaMH KCHJIEMBbI X03suHa. Pa3BuTHe 371eMEeHTOB (h105MbI BUIOCTIEU(DUIECKUI
poLecc.
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Pucynok 2. ®opmupoBanue raycropuu nosmiuku. A. Obpa3zoBanue ajaresuBHoro aucka. b. Cexkpeuus
(epMEHTOB, YJaCTBYIOIIUX B MIEPECTPOIKE KICTOYHBIX CTeHOK. C. DKCIpeccus TeHOB, CBSI3aHHAS C
nuddepeHnmanyen JIeMEHTOB MPOBOIAIICH CUCTEMBI. T - MPEIIIECTBEHHUK U 311 - 3pEJIbIil
MIPOBOISAIINN JIEMEHT KcuieMbl. [losicHenus - B Tekcre. Ha manHOM pucyHke 1 o0o3HadaeT
AKTHBAIIMIO DJIEMEHTA, a | - HHTHOUPOBaHUE.

B kaotcoom u3 npueedénnvix nusxnce 3adanuii evioepume BCE npasunvnvie éapuanmuot omeema. Kascowviii omeem
3anuwiume 6 CReyUAILHO OMBEOCHHOE NOJIe 8 6U0e NOCe008aAMENbHOCHU OYKE 6 andasumnom nopaoke 6e3 3HaKoe
npenunanus u npooenos (pezucmp He ax3cen).

1. IlpounTaiite pparMeHT 1 ¥ BLIOEPUTE BePHbIE YTBEPKICHHUS.

a. I[J'Iﬂ HOpMaﬂbHOﬁ KUBHCACATCIbHOCTH BCEM PACTCHUAM-TIapa3uTaM HGO6XO}II/IMO TCCHOC BSaHMOI[efICTBHe C XO34AHMHOM
b. Bce mapasutnueckue 1BETKOBBIE PACTEHHs 00pa3yloT rayCToOpuu

c. l'ameToduThl HEKOTOPBIX MOXOBHIHBIX PACTEHHUI MAPA3UTUPYIOT Ha rpudax

d. ITapazuTHueckue pacTeHUsI BCTPEYAOTCSA CPEAH TOJIOCEMEHHBIX

Ortser: [K]

2. IIpounraiite ¢pparment 1, paccMoTpuTe PUCYHOK 1 M BbIOEpHTE BepHbIE YTBEPKIEHHUS.

a. Cpety CUTHAJIBHBIX MOJICKYJT, HCTIOJIb3YEMbIX NApasUTHYSCKUMH PACTCHHUAMH, IPUCYTCTBYIOT UKINYECKHE COSTUHCHHUS
b. CTpHTroNnakTOHBI IMEIOT OTPaHUYCHHBIH paiyC PacpOCTPaHEHUS, IIOITOMY CEMEHA 3apa3uXH IMPOPACTAIOT TOIBKO HPH
OUYEeHb TECHOM KOHTAaKTE C KOPHEM XO3sIMHA

¢. CurHaspHbIC TEPICHBI, HA KOTOPHIC PEarupyoT Mapa3uThl, BHIACSIFOTCS B OCHOBHOM OpraHaMU MOOEroBOM CHCTEMBI
X03s1uHa

d. CemeHa napa3uTHUECKHX PACTEHHUI TPOPACTAIOT TOJIBKO MIPU HAIMYUHU HETMIOCPEICTBEHHOTO KOHTAKTa C TKAaHSIMHU
X03suHa

Ortser: [mM]

3. ITpounraiite ¢parmMeHT 2 U BHIOEPHTE BEPHbIE YTBEP/KACHMS:

a. B obecrieueHny mpuKperuieHns: y4acTBYIOT ()epMEHTHI, BEIpabaThiBaeMble KIIETKaMH aJIr€3MOHHOTO JIHCKa

b. Kitetku, npeBpamaroniyecs: B HOUCKOBBIE I'H]bI, 00pa3yoTcs U3 NapeHXUMBI

c. [IpoHNKHOBEHHIO TayCTOPUH CIIOCOOCTBYET pa3MsATdeHUe KIETOYHBIX CTCHOK XO35MHA 110]1 IeiicTBHEM (epMEHTOB,
BbIpa0daThIBAEMbIX KJIIETKAMHU CaMOT'0 X03MHA IPH UX CTUMYJINPOBAHUH apasuToOM

d. Axre3un mapasura criocoOCTBYIOT KaK XHMHUYECKHE, TaK U (PH3HUECKUe (aKTOPHI

Ortser: [n]

4. Onupasicb Ha HH(OPMAaLHUI0, NPUBEJAEHHYIO BO parMeHTe 2 M HA PUCYHKe 2, BLIGEpUTE NPaBUJIbHBIE
yYTBep:KIeHUsI, XapaKTepu3ylolue npoiecc 00pa3oBaHus NPOBOISIIIMX TKAHEH Mapa3uTa:

a. Camxenue ypoBHs 3kcnpeccun GSK3 npusBogut k curresy BES1

b. Korna camkaercst ypoeHs skcnpeccun WOX4, HaunHaeTcs mponecc AudhepeHInpOBKH NPOBOISIINX 3JIEMEHTOB
c. AGPs HakamIMBarOTCs B KJIETOUYHBIX CTEHKaX KaK MOBHUIIMKH, TAK U KPAIHUBbI

d. C Havanom au¢depeHINpPOBKH NPOBOISIINX KCHIIEMBI, YPOBEeHb 3kcnpeccuu TED7 nossimraercst

Ortser: [p]



5. Mcnoab3yst MH(GOPMAaIHIO, TPUBEIEHHYI0 B TEKCTOBBIX )parMeHTax U Ha PUCYHKaX, a Tak:ke Bauu 3Hanus,
BbI0epHTEe BepHbIe YTBEeP:KACHUS:

a. ®epMmenTsl, Takue Kak X TH, crocoOCTBYIOT MepECTPOiiKe KICTOYHON CTEHKH XO0351WHA

b. Cuscuta - cTeb6ieBoit 06IUTaTHBIH TTApa3UT

c. TparCHOPT BOZBI MEXTy APA3UTOM M XO3SHHOM OCYILIECTBIISIETCS TOIBKO IT0 MEPTBBIM KJIIETKAaM, & aCCHMHUJIIATOB - TI0

KUBBIM

d. HHmaﬁHHKH, pacTymue Ha KOpe€ AC€PEBLEB, ABIAIOTCSA MapasuTaMu

Ortser: [X]

BbIOpaHHbIii 0TBeT:

Brumamensro npouumaiime npednoscennuvle ppazmenmol meKCma u paccmompume PUcyHKU, 3amem
BAKHO! B nannom 3ajanum 0003HaYeHHsI TeHOB JaHbI 3arJIaBHBIMU OYyKBAaMHU U KYPCUBOM, a

®parment 1. [lapasutnueckue pacTeHHs — OKOJOTMYECKas TIpylma opral
HEOPTraHMYECKUE U OPTraHUYECKHE BEIIECTBA OT CBOMX XO35I€B - IPYI'HX PacTEHUH U
MIMPOKO PACHPOCTPAHEH y TaMETO(PHUTOB MHOTHX CIIOPOBBIX PACTCHHH, HO HEpen
Mapa3uThl BBHICIINX PACTEHUH M3BECTHBI TOJBKO Cpelu ceMeHHBIX. IIpomecc moric
[IBETKOBBIX OCYIIECTBIIIETCS MpPU IOMOIIM OCO0OTro opraHa - raycropuu. [lpuu
SIIMHCTBEHHOTO IMPEICTAaBUTENS Mapa3uTUYCCKUX XBOMHBIX - Parasitaxus usta - o0y
KOTOPBIN OJJHO3HAYHO HA3BaTh rayCTOPHEN HEJb3sl.

Jisi ycrnemHoi peanu3aniy KU3HEHHOTO IUKJIA Tapa3UTHUYECKUM PACTECHHUSM Hi
koHTakT. Ha pucynke 1 moka3an mpopoctok mnoswiuku (Cuscuta sSp.), pacry
OPUEHTUPOM ISl YETO SIBIISFOTCS BBIACIEMbIE XO3MHOM BEIIECTBA - TePIEeHBI (A-E
— CTpUTOJIaKTOH. BemiecTBa u3 3TOW TIpynmbl OOBIYHO OTBEYAIOT 32 IPOLECCHI P
O/HaKoO CTPHUTOJAKTOHBI XO35IMHA CITY)KaT CTUMYJIOM ISl TIPOPACTaHUsl CEMSH Tap
Sp.). BaxxHO OTMETHTB, YTO CTENEHb CHCHU(PUIHOCTH B OTHOIICHUU XO35CB Yy a3l
MOBHJIMKA OTIMYACTCS IIMPOKUM KPYTOM XO035€B, TOTIa KaK MUKOTApa3uT MOIbENbE
rpubaM-cUMOUOHTaM EJIH.

PI/ICYHOK 1. HpOpaCTaHI/IC CCMAH U YCTAHOBJICHUC IICPBUYIHOI'O KOHTAKTA C XO3HUHON
0003HaYECHEI BBIICIISIEMBIC X034MHOM BCIICCTBA, KOTOPEIC MapasuT UCIIOJIB3YECT B KAy
IIMHCH, - CTPUT'OJIAKTOH. IlosicHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX 3TANoB B )KU3HU pPAaCTeHUsA-TIapa3uTa - 00pa3oBaHHe KOHTAKTa
IIpUMeEpPE MOBWIMKHU U €€ BO3MOXKHOI'0 X035IMHa — KpanuBel. CHavasa napa3ut 3aKpy
(bopMHpOBaHKE TAyCTOPUH, YTO HHIYLIUPYETCS CBETOM CHHET0 M JAJIbHETO KPAaCHOT«
(pucyHOK 2, A), CITy)Kauuii Ui MPUKPETUICHHS TTapa3uTa K X03suHy. BakHoe 3Have
KOTOpBbIE (POPMUPYIOTCS U3 OBEPXHOCTHOTO CJI0S, PACIOJI0KEHHbBIE HA KOHYHMKAX T'a
MEKTHHOBBIH “rieMeHT” (IT11), MeKTuH MeTuntpancdepassl (PMES) u apaObuHoranakre
CHUHTE3UPYIOTCS XO35IMHOM, aKTUBALUA UX SKCIIPECCUN MHAYLUPYETCS napa3utoMm. H



XO03sIMHA B TIOMCKaX MPOBOJISINEH CHCTEMBI, TayCTOPHSI POHUKAET BHYTPh (PHCYHOK
cenn(puIeckux GepMeHTOB, MOIUPUIIPYIONINX KIETOUHbIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynxke 2 (C) npeacTasiieH cIeIyrOIui 3Tal, U oKa3aHa SKCIPECCUS TEHOB, Cl
KCUJIeMBbI U (hJ103MBI PopMHUpYIOLIecs: TaycTopuu. [10MCKOBBIE «TU(BI», BCTYIIAS B 1
MPEeBpaIaThCs B KJISTKH MPOBOAAIINX TKaHeW napaszuta. KineTku raycTopun sKcrpe
aktuBupyetT WOX4 u noanepkuBaet dKkcrpeccuto GSK3, 9To cnocoOCTBYET COXpaH¢
B Heaud depeHrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHs 3kcrpeccuu CLE4L, pr
T PepeHITMPOBKY JIEMEHTOB KCHIIEMbI TIapa3uTa. ITOT MPOIIECC CIIOCOOCTBYET JK(
HJIEMEHTOB KCHJIEMBl. B KOHEYHOM HTOTe KJIETOYHAsI CTEHKA KJIETKU TU(bBI CUIIBHO Ui

CKBO3HO€ COCIHMHCHHUE C JJICMECHTAMH KCHJICMbI X03s1HA. Pa3zButne snemMeHTOB (1).]103
A B C

Pucynok 2. ®opmupoBanue rayctopuu noBmidku. A. Ob6pazoBaHue aire3MBHOTO /¥
MEPECTPOMKe KIETOYHBIX CTEeHOK. C. DKCIpeccus TeHOB, CBA3aHHAas ¢ quddepeHIma
MIPEIUIECTBEHHHK U 311 - 3peJbli POBOAAIIUI 3JIeMEHT KcuiieMbl. [1osicHeHus - B Tel
JJIEMEHTa, a | - HHTUOUPOBaHUE.

B kascoom uz npueedénnvix nudnce 3adanuii evioepume BCE npasunvnsie sapuanmot omeema. K
nocnedosamenbHoCmu OyK6 6 Anpasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPobenos (pecuch

1. llpouuTaiite pparMenT 1 ¥ BoIOEpHUTE BepHbIE YTBEPKICHHUS.

a. J[iit HOpMaITbHOM SKM3HEEATENFHOCTH BCEM PACTEHUSIM-TIapa3uTaM He00XO0ANMO TECHOE B3aMMOJI¢
b. Bce mapasutnyeckue MBETKOBBIE PACTEHHUs 00Pa3yIOT rayCTOPUH

¢. FaMeToUTHI HEKOTOPBIX MOXOBHIHBIX PACTEHHH MapasuTUPYIOT HA Tprbax

d. TTapasuTrueckue pacTeHHs BCTPEYAIOTCSA CPEIN TOIOCEMEHHBIX

Ortser: "' acd

2. Ilpouuraiite pparmMent 1, paccMoTpUTEe PUCYHOK 1 M BHIOEPHTE BEPHbIE YTBEPXKIECHUS.

a. Cpenu CUTHAIBHBIX MOJIEKYJI, HCIIOJIb3yEeMbIX Mapa3suTHUECKUMHU PACTEHUSIMHU, IPUCYTCTBYIOT IHK:
b. CTpUroaakTOHBI UIMEIOT OTPaHUYCHHBIN PayC PACTIPOCTPAHEHHS, TOITOMY CEMEHA 3apa3uXH MPO
c. CurHasnbHbI€ TEpPIIEHBI, HA KOTOPBIE PEArUPYIOT MAPa3UThI, BBIACISIOTCS B OCHOBHOM OpTaHaMH TOf
d. CemeHa mapa3suTHYECKUX PACTCHHHN IPOPACTAIOT TOJHKO MPH HATWYHH HETIOCPEACTBEHHOTO KOHTAT
Orser: @ ac

3. ITpounuraiite ¢parmMeHT 2 U BHIOEPUTE BePHbIE YTBEP/KACHH:

a. B obecnieuenny npuKpeyIeHNsT y9acTBYIOT (hepMEHTHI, BBIpa0aThIBAEMbIe KICTKAMH aAT€3HOHHOTC
b. Knetkn, npeBpararoniiecs B HOUCKOBBIE TH(BI, 00pa3yroTCs U3 MapeHXIMBI

C. HpOHHKHOBeHI/I}O rayctopmuu CHOCO6CTByeT PasMATYCHUE KIICTOYHBIX CTCHOK XO3sMHA IOQ }leﬁCTBI
CTHUMYJIMPOBAHUH MAPA3UTOM

d. Anre3mu mapasuTa crocoOCTBYIOT KaK XUMHYECKHUE, TakK U (pr3ndeckne pakTOpsI

Orser: @ acd

4. Onmupasicb Ha HHPOPMANHUIO, MPUBEAEHHYI0 BO ¢pparMenTe 2 M Ha PUCYHKe 2, BbIOepUTE Mpat
MPOBOASAIIMX TKAHEH Mapa3uTa:

a. CHmxenue ypoBHs skcrpeccurt GSK3 mpusoaut x cuntesy BES1

b. Korga camxkaetcst yposens sxcnpeccnn WOX4, HaunHaeTcs nporecc AnhhepeHIINpOBKY TPOBOIS
c. AGPs HakanauBarOTCs B KIETOYHBIX CTEHKAX KaK TIOBUJIMKH, TaK U KPAITUBbI



d. C nauanom audQepeHIMpOBKU MPOBOSIIIX KCUIEMbI, ypoBeHb dKkcnpeccuu TED7 moBbimaercs
Omser: @ d

5. Ucnoab3yst nH(pOpManuio, NPpUBeJeHHYI0 B TEKCTOBBIX ()parMeHTaX U Ha PHCYHKAX, 2 TAKIKe
a. ®epmentsl, Takue kak X TH, cnocoOCTBYIOT HepecTpoiike KIIeTOYHONH CTEHKH X035 MHA

b. Cuscuta - cre6eBoii OOIHTaTHBIH TApa3UT

c. TpaHCHOPT BOABI MEXKAY MAPa3UTOM U XO3SHHOM OCYIIECTBISETCS TOJIBKO 0 MEPTBBIM KIIETKAM,
d. JInmaiHuKH, pacTymye Ha KOPE AEPEBBEB, SBISIOTCS TApa3UTaMU

Orser: @ abc
MeTo OLIEHKH IIpaBuabHbIe 0TBETHI 11 K
Tounoe coomsemcmsue acd
MeTox OLeHKH [IpaBUJIbHBIE OTBETHI IJIsI: M
Tounoe coomeemcmeue abc
MeToa OLIEHKH IIpaBujibHbIE OTBETHI AJIs1: N
Tounoe coomsemcmsue ad
MeTox OLeHKH [IpaBuJbLHBIE OTBETHI AJIS: P
Tounoe coomeemcmeue abcd
MeTox OLeHKH [IpaBUJILHBIE OTBETHI JJIsI: X
Tounoe coomeemcmeue ab
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BOIIPOC 13: 3ANPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOTIO TEKCTA

VY cymuaThIX rprOOB (aCKOMHIIETOB) BCE CIIOPHI, 00Opas3yrolecs B pe3yibTaTe Meio3a U3 0HOM 1 ToM
e TUTIJIONTHON KIIETKHU, OCTAOTCS B 0011el 000104ke — cymke. [Ipu 3ToM CTpoeHHe CyMOK Y pa3HbIX
acKoMUIIETOB pazHoe. Y Neurospora crassa Bce Cropbl B CYMKE paclojI0XKeHbl B O/IHY JHMHHIO, B
CTPOTOM COOTBETCTBHH C MOPSAKOM pacxoxaenus xpomarus (I-e u ll-e nenenue meiiosa
OpPUEHTHPOBAHBI y 3TOro rpuda onrHakoBo). Kpome toro, kaxkaas copa J1e€auTcsl OAUH pa3 MUTO30M B
ToM e opueHTauuu. Kak OyayT BBIIVIAIETh CYyMKH, €CIIM HCXOIHBIN TUIUION] ObUT T€TEepO3UTOTOMN

b.b,? Mpeanonoxum, uro annens D, obecneunsaer popMupoBanue TIANKOI KIETOUHOH CTEHKH, a

annens D, — mumoparoii. 3anonHuTe TabnHIy. B 0TBETaX MCTIONB3yiiTe CIeayIONIME 0603HAYEHHUS:
rJajiKast KJIIeToYHas cTeHka — G, munoBaras kieroyHas creHka — R. @eHOTUIIBI pa3HbIX CIIOp HE
pasnensiTe npobenamu WM 3HakaMu npenuHanus (mpumep: RG). B mocnennem 3aqannu 3anummre

| BapuanTHI pacionoXkeHus KIETOK B CyMKe, He pa3ielss X MpoberaMu, a caMi CyMKH OTIENUTE JAPYT
OT JJpyra OJIMHOYHBIM MPOOETIOM.

KonmdecTBo K11€TOK B CyMKe [K]

[TnouaHOCTD Kaxka0¥ 13 HUX (N wim 2N) [1]

Cpenu HUX: KOJIMYECTBO KJICTOK, HECYIIINX [m]
annens D,
KOJIMYECTBO KIJIETOK, HECYIIHX [n]
annens b,




Beimuimure pacnosioxkeHue KJIeTOK B CyMKe, €Clid KpaiHsis paBasi KJIeTKa IiaaKas [g]

HW3BECTHO, YTO:

KpaiiHsist mpaBast KieTka mumnosaras | [h]

BBINHIINTE BCE BO3MOXCHBIC BAPHAHTBI CYMOK, €CIM B OIHOW M3 XpoMaTui B ucxomuoi | [f]
JUIUIONTHOM KJIeTKe mpon3onnia myTamus D, — 0,

BbIOpaHHbIii 0TBeT:

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeTox OLIeHKH

Tounoe coomsemcmeue

MeTox OlIeHKH

Tounoe coomsemcmeue

MeTo OLIeHKH

Tounoe coomeemcmaue

MeToa OLeHKH

VY cymuaThIX rpu0OB (aCKOMHUIIETOB) BCE CIIOPBI, 00pa3yIolIrecs B Pe3yIbTaTe Mekt
ob1eit o6on0uke — cymke. [Ipr 3TOM cTpoeHue CyMOK y pa3HbIX aCKOMHLIETOB pa3]
PacrojoKeHbl B O/IHY JIMHUIO, B CTPOIOM COOTBETCTBHUHU C MOPAIKOM PACXOKACHUS
sTOro rpuba ofauHakoBo). Kpome Toro, kaxjas cropa AeIUTCs OJUH pa3 MUTO30M I
MCXOJHBIH aumIons 6611 reteposuroroii D:0,? Ipeamnonosxum, uro amnens D, o6ec:

annens D, — mumnosaroii. 3anonuuTe TabnuIy. B 0TBETaX HCIONB3YTE ClIETYFOIIHUE
KJIETO4Hasl CTeHKa — R. MEeHOTHUITBI pa3HBIX CHOP HE pa3JesaiTe npodeaMy UiTH 3H
3aIUIIATE BAPUAHTHI PACIIOJIOKEHUS KIIETOK B CyMKe, He pa3zessis UX npodesamu,
pooesoM.

KonnuecTBo KJIETOK B CyMKe

[TnouanoCTh Kax ok u3 Hux (N wiu 2n)

CpeﬂI/I HUX: KOJINYECTBO KIICTOK,
aAJIJIC]Ib b1
KOJINYCCTBO KIICTOK,
aJJICIIb bz

Beimumiure PAaCIOJIOKCHHUEC KIIETOK B CYMKE, €CJIN KpaﬁHﬂﬂ IIpaBas KJICT

HU3BECTHO, YTO:

KpaWHsIs IpaBasi Kie'

BeinuinuTe Bce BO3MOMKHBIE BapUAaHThl CYMOK, €CIIM B OJHOM W3 XpOMarw
JUTUIONTHOM KJIETKe por3omnIa MyTamus D, — 0,

IIpaBuabHBIC OTBETHI AJI: K

IIpaBuibHbIE OTBETHI 115 |

In
n

”|)‘(lBl’Ulbllbl(} OTBETHI JId: M

4

I'lpzlmwu.m.le OTBETHI JIfA: I

4
IIpaBuibHBIE OTBETHI JISA:
RRRRGGGG
[IpaBuabHbIe oTBeTHI AJs: h
GGGGRRRR

IIpaBubHbBIE OTBEThI AJsi: f



Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
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
Tounoe coomeemcmaue

Tounoe coomeemcmaue

BOIIPOC 14: JOCCE

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
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Hatme paseepHymbili omeem. Ucnonb3ylime Onsi omeema cneyuajbHO omeedeHHOoe rnoJie.
B coBpeMeHHON GMOTEXHONOTMYECKON MPOMBbILLIIEHHOCTU NPUMEHSIIOT Pas3fnYHble CUCTEMbl AnNs
nony4yeHns LeneBoro pekoMbnHaHTHoro 6enka, MCnonb3yemMoro B U3roTOBfIEHUM NEeKapCTBEHHbIX
npenapatoB. OQHON M3 TakMX CUCTEM ABNAETCH KynbTypa nekapckux gpoxoken (Saccharomyces
cerevisiae). OnvwmnTe npouecc MONyYeHNsa KNeTOYHOM CUCTEMbl ANA CUHTEe3a PeKOMOWHAHTHOro
Genka Ha ocHoBe KneTok apoxoken. OueHnTe, Kakummn OCTOMHCTBaMM U HeaocTaTkamu obnagaet

OaHHasaA cucrtema.

Harneli 1) KJIOHMpOBaHME TeHa, KOAUPYIOLIETo 3TOT OeloK. Jlanee -BBeieHNE IeHa B KJIETKY(B JaHHOM Clly4ae
OTBET: KJIETKY APOXOKEH), TaM OyAeT IPOUCXOAUTh CUHTE3 OenKa.

JlocTOMHCTBA-IPONOKU-DyKAPUOTHUECKHUI OpraHu3M(CXOHAs ¢ DYKapUOTaMU OpraHu3aIlus),ClIOCOOHOCTh

HCIIOJIB3YETCA JIIOABMHU-OTHOCHUTCIIBHO Oe301maceH.

OBICTPO Pa3MHOXKATHCS, OJHOKIIETOUHBIA OPTaHM3M(XOPOIIO H3Y9YEeH U MAaJICHBKHN), TK TaBHO U3ydaeTcs U

HC,HOCTEITKI/I-HGBOBMOHCHOCTL BBICOKOIUIOTHOT'O KYJIbTUBUPOBAHUA, TAKIKC INTMKONPOTECHUHLBI ITOABEPratoTCA
FHI/IKOSI/IpOBaHI/IIO(a XapakTep 3TOro mnpouecca 'y ,HpO)KCfI OTJIMYACTCA OT XapaKTepa Ipolecca 'y

MJICKOHI/IT&IOHII/IX),T&K)KC MNPUCYTCTBYET OrpaHUYCHHAsl CCKPETOPHAas CIIOCOOHOCTH

BepHhsrit [OtcyrerByer]

OTBET

BOIIPOC 15: JOCCE

2
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IIpencraBieHHble H300pakeHNs] WITIOCTPHPYIOT HCIIOJIB30BAHME Pa3IUNYHBIX METOI0B H
TeXHOJIOTHI NIPU HCCIeJ0BAHMN 3HAMEHUTOI0 TPUXOIIAKCA — NPEICTABUTEIIA
MHOTOKJIETOYHBIX KUBOTHBIX U3 THNa [Lnacrunyareie (Placozoa). Beimotnure 3aganus,

3alIMCaB OTBETHI B CIICINHAJIBHO OTBeIléHHOC moJie.
T

6,6- A

1. YcranoBuTe COOTBETCTBHE MEKIY H300pasKeHUSIMHU, IPUOOPAMHU M 3JIeMEeHTAMHU MEeTOIMK,
KOTOpPbIE¢ HCIOJIb30BAJINCH NIPH MOJY4YeHUH JAHHOT0 M300paskeHHs. 3aNMIIUTEe KaxKI0e
NoJIy4YeHHOe COOTBEeTCTBHE B I0JIe s oTBeTa B BUae X - Y - Z, riae X - OyKBeHHOe
o003HaYeHne N300pakeHus, Y - HoMep npudopa (apadcekas uugpa), Z - HoMep MeTOAUKH
(pumckasi uugpa). BHUMAHMUE! Onuu u3 npuGopoB ¥ 0iHA M3 METOAMK — JIMIIIHHe!

[TpuGopsr: DNeMEHThl METOAMK:

1. Kamepa st anexktpodopesa |. I3roToBneHre CTEKJITHHOTO HOXKA ISl TOJTyYeHUS
yIBTPATOHKHUX CPE30B

2. 3epkanbHas poToKamepa ¢ Il. Okpacka 0ObeKkTa aHUIIMHOBBIMHU KPACHTEIISIMH 1O
0OBEKTUBOM JIJI1 MAKPOCHeMKH | METoay I'pama

3. CBeTOBOI MUKPOCKOIT I11. [IpuroroBieHue arapo3HOro ress

4. D7EeKTPOHHBIH MUKPOCKOII IV. Ucnonb30Banue aHTUTEN, CEU(PUIECKH
CBSI3BIBAEMBIX C CEKPETUPYEMBIM MaTEepPHAJIOM, H

(bayopeciupyroieit METK!

V. HaOroieHure 3a JJOKOMOIIMENR )KUBOT0 00BEKTA C
HCIOJIb30BaHNEM (ha30BO-KOHTPACTHOTO YCTPOMCTBA




V1. CkanupoBaHHe TOBEPXHOCTH OOBEKTA ITYIKOM
AJIEKTPOHOB

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

3. OaHOo 13 N300pakeHNl HIIIOCTPUPYET UCIOJIb30BAHUE PACTIPOCTPAHEHHOI0 METO/1a
pasjesieHus cMecH MoJieKyJl. OnuIuTe NPUHIMIIBI, JeKalye B OCHOBE JaHHOTO MeTo/a,
YKa)KUTe CBOMCTBA MOJIEKYJI, IO3BOJISIIONINE UX Pa3aeuTh. B kakoii cpexe(cydocTanimum)
ocyluecTBjseTcs: mpouecc?

Hammsii  1). A BT -3-V

OTBCT!

b-4-1,VI

o-1-11L1V
2.1)DyHKIMS 3TO# KIEeTKa-3a1Mac MUTATeIbHBIX BEIIECT, TK BUIHO MHOKECTBO MY3bIPHKOB (BaKyoJieit)
2.2) 23000 map mykireotunos( 1kb(xmmobaza)=1000 map HyKICOTHIOB.)
3)B oCHOBE JaHHOTO METO/Ia JICKHUT MPHHIKIT NeKTpodope3a. DTOT METO OCHOBAH HAa CIIOCOOHOCTH
paszensaTh CMECH BEIIECTB B refie(pa3ie/iuTh BelecTBa, OMPEICIUTh UX KAaUeCTBEHHbIH U KOJUTUYECTBEHHBIH
COCTAaB) MyTEM MPOIMYCKAHHS IEKTPUIECKOTO TOKa Yepe3 pactBop. CBOHCTBA MOJICKYII- CIIOCOOHOCTD
MUTPUPOBATH MO/ JCHCTBUEM 3JIEKTPHUYCSCKOTO TOJISI(OHU 3apsDKEHBI) B 3JIeKTprYecKoM T10JIe OTPHIATEILHO
3apsHKCHHBIC YACTHIBI JBIKYTCS K aHOJY, ITOJIOKHUTEIBHO 3apsKeHHBIC- K KaToAy. CKOPOCTh IBHYKCHUS TaK

K€ 3aBUCHUT OT MACChl HaCTHUII U UX 3apdaaa B JaHHBIX yCHOBI/IHX.aTOT mpouecc OCyHCCTBIACTCA B arapo3HOM
reie.

Bepubiit  [OtcyrcTByer]
OTBET

6
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BOIPOC 16: 3AIPOC ®AMUJA

YBaxkaeMblil y4aCTHUK!

J171st CBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Ckommpyiite OTBETHI B (paiin word;

2. He 3a0ynbTe yka3zaTh OJIOK 331aHHS 1 HOMEP BOIPOCA;

3. Ins coxpanenuns Haxmure "®@aiin" - Coxpanuts kak - Kommstotep - O630p - Pabouwnii cTos - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopars popmar PDF.

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

Kpowme Toro, pexoMeHayeM npoay0anpoBaTh (Gaiiia B 4aT IpOKTOPY.

Jannerit otet: [Huuero ve qano|






