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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

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

JlanHbIie OTBETHI: ' g,

Caexell KaIrycThl

4 b.

CYHICHOFO ropoxa

_o-'l e.
ﬂ Pxanoil Mmyku

Bepnsie otBeTsI: L4 3.

Caexell KalryCThl

4 b.

CymieHoro ropoxa

4e.

Pxanoit myku
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BONIPOC 2: 3AIIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Monexyna AT® HemmocpeaCTBEHHO HCTIONB3YETCs ISl 00eCIIeUeHUS

JlaHHEIe OTBETHI: £l 3.

Cunresa [JHK

_F'I b.
PaboThEI aKTO-MHO3MHOBOIO KOMILIEKCA
—-'I C.
AKTHBHOTO TPAHCIIOPTA BEIECTB
i X 2d.
Cunteza PHK

4e.

P CTYJIAIIUN aKTUBHOCTU OelKOB

Bepusie otBeTsI: L4 b,

PaboTHI aKTO-MHO3MHOBOI'O KOMILIEKCA

_-'I C.

AXTUBHOTO TpaHCIIOpTa BCUICCTB



BOIIPOC 3:

2 d.
Cunteza PHK

_-'I e-

Perynsammun akTHBHOCTH OEIIKOB

0
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3ATTIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
VY ropoxa ImMoceBHOTO CiepMUit coepKuT B siape 11 xpomocom. CremoBaTenbHO, y 3TOTO BHAA B HOPMeE

JlanHbIe
OTBETHI:

Bepnsie
OTBETHI:

BOIIPOC 4:

_o-'l a.
Krerka gopmupyromerocs ceMszadyaTka Ha CTauu MeTadasbl BTOPOTo JeeHus Meio3a coaepxur 11
XpOMOCOM

2 d.
KneTka anukanbsHOW MEpUCTEMBI KOPHS COIEPIKUT 22 XPOMOCOMBI

_o-'l e.

Knerka-anTunoga cemsszadarka coaepxur 11 xpomocom

4 a.

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

_-'I d.

Krnerka anukaabHOU MEPUCTEMBI KOPHS COOEPKUT 22 XPOMOCOMBI

_-'I e.

Krnerka-anTunoga cemszauarka cogepxur 11 xpomocom
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3AITIPOC HECKOJIBKHX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
PeakTrBHOE NBIKEHNE XapaKTEPHO AJISI CIIEAYIONINX TPy OecIIO3BOHOYHBIX

Jlannbie oTBETHL: ' 3.

“

Kanbmapsl

2 d.

JlnanHKM cTpeko3

Bepnsbie otBeThI: L4 3.

Kanbmapsl

_-'Id.

JlnuuHkH cTpexko3
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BONIPOC 5: 3AIIPOC HECKOJBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
[pu caxapHoMm nuabere

JlanHbie OTBETHI: 'L ¢,

MoryT ObITh pa3pymeHsl OeTa-KIETKHU MODKEITyI0YHOH KeIe3bl

Dy

m HaGionaercs HIOHWKEHHOE COAepKaHHue caxapa B KPOBH

Bepnble otBeThI: L 3,

PexoMeHyIOT THeTy C MOHMKEHHBIM COZIEPKAHUEM JKHUPOB

_-'I c.

Moryt ObITh pa3pymeHsl 0eTa-KIETKHU MODKEITYI0OYHOH KeTe3bl

0
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BOIIPOC 6: 3AIIPOC HECKOJBKHUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
HexoTopbie OproXOHOTHE MOJUTIOCKH B XO/1€ 3BOJIONNH MOJTHOCTHIO YTPATWIIN PaKOBUHY. KakOBBI BO3MOJKHBIE MPUYNHBI
9TOM yTpaThI?

JlanHbie OTBETHI: ' .

[epexon k mapasuTusmy

2 d.

[lepexon K >KU3HU B TOJIIE BOBI

_-'I e.

- ﬂ Hepexoz[ K KHU3HH B II0YBE U JICCHOU IIOJACTHIIKE

Bepnsie otBeThI: L4 ¢,

[epexon k mapasuTumy

2 d.

Hepexon K )XM3HH B TOJIIC BOJBI

& e.

Tlepexon K )KM3HU B MOYBE U JIECHOM MOJCTUIIKE

5
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BOIIPOC 7: 3ANIPOC MHOI'OKPATHOI'O BBOJAA INPONIYIMEHHOI'O TEKCTA

[lepen BamMu m300pakeHUs pa3IMYHBIX CTaIUil HEKOTOPOTO MpoIiecca MPOTEKAIOIETo y pacTeHH. PaccMoTpuTe pucyHku u
J BBITTOJTHUTE 3aJaHHS.



%’i

T0JI€ B BHJE MOCIIEOBATENLHOCTH OYKB 0€3 3HAKOB MPENMHAHMS U TPOOEIIOB, PETUCTP HE BaXKEH.

Ortset: [mM]
2. BribepuTe BepHbIe XapaKTEPUCTUKH MIPEACTABICHHOrO Mpolecca (OTBET 3alUIIUTe B OTBEJCHHOE M0JIe B BHJIE
MOCJICIOBATEILHOCTH JIATHHCKUX OYKB B ai()aBUTHOM MOPSIKE 0€3 3HAKOB MPEIMHAHKS U IIPOOEIIOB, PETUCTP HE BAXKEH):

a. OmpIIeHNE U OIUIOJOTBOPEHHE MTPOUCXOAT HE CHHXPOHHO
b. Apxerouuii IpeCTaBICH OHOMN KICTKOU

c. [Ipu o6pazoBannm Meracrop MpoOMCXOAUT Mei03

d. ®opmupyeTCsS TPUILUTOUIHBINA SHIOCIEPM

e. XKenckuii rameTopuT cOCTONT N3 7 KIETOK

Ortser: [c]

3. TTo xapaKkTepHBIM JETANISIM CTPOCHHS ONPEACIUTE, K KAKOMY OTAEIY OTHOCHUTCS H300paKEHHOE pacTeHHE U
3aIMIIUTE PyCCKOe Ha3BaHME 3TOrO OT/ENa B OTBEACHHOE MOJIe.

Ortser: [h]

4. 3anumuTe B OTBEICHHOE MOJIC PyccKOe Ha3BaHMe KICTKU, KOTOpas JaeT Havyalo 3apObIIIeBOMY MEIIKY.
Ortser: [0]

5. 3anuimTe B OTBEACHHOE T10JIC PyCCKOE HA3BaHME THIIA TMHELES 9TOr0 PACTCHHMSI.

Ortser: [K]

Bbi0panHbIii 0TBET: INepen BamMu M300paKeHUsI PA3IMYHBIX CTAJIUI HEKOTOPOTO Mpolecca MPOTEKAIOIIEro y pacTeHui. Pa



MeToa OlLleHKH

Tounoe coomeemcmeue

MeTo/1 OLIEHKH

Tounoe coomsemcmaue

MeToa OlLleHKH

Cosnadenue wabnona
Cosnadenue wabnona

;

A NS Fad
E Syaeace A ol T A S0 . o ‘
AT SRR el el

1. YcraHOBHTE NMPABIIIBHBIA HOPSJOK CTAANI Pa3BUTHS CEMEHH, HAUMHas ¢ caMoil paHHel. OTBeT 3al
3HAKOB IPENMHAHUS U IPOOEJIOB, PETHCTP HE BaXKCH.

V%

Orser: & ABJEI'B

2. BeiOepuTe BepHbIC XapaKTEPUCTHKH MPECTABICHHOTO MpoIiecca (OTBET 3aUIIUTE B OTBEJACHHOE T
mopsiaike 6e3 3HAKOB MPEMUHAHUS U MTPOOEIIOB, PEIUCTP HE BaXKCH):

a. OmpuIeHUE U OIUTOIOTBOPEHHE MPOUCXOISIT HE CHHXPOHHO

b. ApxeroHwuii mpeAcTaBICH OJHON KICTKOM

c. [Ipu oOpa3oBaHUm Meractop MPOUCXOTUT MeHO03

d. ®opmupyeTCS TPUILUTOUTHBIN SHAOCTIEPM

e. Xenckwuii rameTouT COCTOUT U3 7 KIETOK

Orser: & acd

3. ITo xapaKkTepHBIM JETANISIM CTPOCHHS OIIPEACIHUTE, K KAKOMY OT/IeJIy OTHOCHTCS H300paKeHHOe pa
ToJe.

Otser: & IHoxpbITOCEMEHHBbIE

4. 3anumnTe B OTBEJICHHOE TI0JIE PyCCKOe Ha3BaHUe KJICTKH, KOTOPas JIaeT Hadyalo 3apObIIIEeBOMY
Orser: & Meracnopa

5. 3anummTe B OTBEJCHHOE I10JIE pyccKoe Ha3BaHMe THIA THHEIEs 3TOTO PAaCTEHHS.

Otser: & CuHkapnHbIi

HpaBl/IﬂbeIe OTBEThI 1JIsi: M

ABJIETB

“paBMJlbllble OTBETHI J1JisA: C

ACDE

IIpaBuabHbIe 0TBETHI AJis: h

[TIm]oxpsiTOCeM[ sie [HHBIE

[L]BeTkOBEIE



MeTox OLIEHKHU HpaBI/I.]ILHl)Ie OTBEThI 1JIfl: O

Tounoe coomeemcmeue Meracnopa

Tounoe coomsemcmeue Maxkpocnopa

MeToa olleHKH IIpaBuabHbIe 0TBeTHI 1I: k
Cognadenue wabnona [ ]enokapnHbIit

Cosnadenue wabnona [Cclunkapnusbriii

Cosnadenue wabnona [Cclpocumiics
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BOINIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOI'O TEKCTA

Ha PUCYHKE 1/1306pa)KeHI>I TCHCPATHUBHBIC CTPYKTYPbI HPEHCTaBHTeHeﬁ PA3INYHBIX OTACJIOB BBICIINX paCTeHHﬁ.
Bruecure PYCCKHUE Ha3BaHUMA 3THUX OTACJIIOB B OTBCACHHBIC MMOJIA PSAAOM C COOTBETCTBYIOIIMUMU HOMEPAMMU.

BoiopaHHbIii 0TBET: Ha pucyHke n300pa)keHbl TeHepaTUBHbBIC CTPYKTYPBI PEICTABUTENCH PA3IMYHBIX OT/EIOB BBICIIHX |
TIOJIS PSAZIOM C COOTBETCTBYIOIIUMH HOMEPaMH.



MeTo/ OlleHKH

Coenaoenue wabniona

Coenaoenue wabniona

MeToa OlleHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Cosnaoenue wabniona

MeTo/ OlLleHKH

Coenaoenue wabniona

MeTo OLIEeHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Cosnaoenue wabnona

MeTo/1 OLIEHKH

Coenaoenue wabnona
Coenaoenue wabnona

Coenaoenue wabnona

BOIIPOC 9: 3CCE

™ il ST
1. & IMokpbITOCEMEHHBIE
2.9 Moxoo0pa3Hbie

3. 9 Fonocemennbie

4.9 XBoleBuaHbIE

5 & IanmopoTHUKOBUAHBIE

HpaBnm,m,le OTBETHI AJIsA: I

[Lu]serxonsre( )?()?()?()?()?()?()?()?
[TIm]oxpsrtocem|[est|aubie( )?( )?()?2()?2()?2()?2()?()?

HpaBI/IJILHl)Ie OTBETHI JJId: t

[Mm]oxoo6pazusie( )?()?()?()?()?2()?()?()?
[Mm]oxoBumabie( )?( )?()?()?()?2()?()?()?
[Mm]xu()?()2()?()?()?()2()?()?

IIpaBuabHBIE OTBETHI AJIS: Y
Tonocem[es]umbie( )2( )2()?2()2()2()?2()2()?
HpaBl/lJIbeIe OTBETHI AJIdA: O

[Mu]naynosuausie( )?()?2()?2()?2()?2()2()?()?
(Mm]maysei( )2()?()?()?()?()?()?()?
(TTrayroo6pasuere( )?()?()?()?()?()?()?()?

HpaBl/l.]'ll)Hble OTBEThI 1JIsl: W

[MM]anmoporaukoodpasusie( )?()?()?()?()?2()?()?()?
[TIm]anmoporaukoBuanbie( )?()?()?2()?2()?()?2()?()?
(MmJanoporsuku( )?()2()?()?()?()2()?()?

4
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Ilepen Bamu Texct, copepskaimii n9Th OH0IOrHYeCKUX OIINO0K. BHUMATeIbHO IPOYTHTE €ro,
HaliAuTe OIINOKH M 00BSICHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeJICHHOE TOJIe.
Brumanue! Hcnpagnenue ppazel ucknouumenvHo ompuyanuem (Modxcem — He MOdcem, umeem — He
umeem u m.n.) He 3acuumvieaemcs. Heooxooumo cpopmynuposame ymeepoumenvnoe npeonoxncerue.

Ci1yx0BOH aHaNMM3aTOp - CHCTEMAa YyBCTBUTEIBHBIX CTPYKTYP (PELENITOPOB), HEPBOB U LIEHTPOB HEPBHOM
CHCTEMBI, PaclO3HAIONINX U aHAJTM3UPYIOIINX 3BYKOBYIO HHPOpMaLuio. YernoBeuecKuil oprat, Hrparomni
BaXKHYIO POJIb B BOCIIPUATHH 3BYKOB - YX0. DTOT OpraH MoJpa3esieTcs Ha B YacTH - HapY)KHOE yXO U
BHyTpeHHee. Hapy)kHoe yXo0 - 3TO ylIHas pakoBHHA M HapY>KHBII CITyXOBOM MPOXOJI, KOTOPBII
3aKaH4YMBaeTCs OapabaHHOM MepenoHkoi. bapabanHas nepenoHKa OTAENseT HapyKHOE YXO OT OapabaHHON
MIOJIOCTH, KOTOPAas PacIoiokKeHa BHYTPH TEMEHHON KOcTH yepena. B 6apabaHHO# MONOCTH HaXOAATCA
MOJIOTOYEK, HAKOBAJIbHS U CTPEMEUKO - TPH HEOOJIBIINX COWIEHEHHBIX KOCTOUKH, KOTOPhIE YCHIINBAIOT U
nepeaaroT KojaebaHus 6apabaHHOM MEPENOHKN Ha OKHO BHYTPEHHETO yXa.

BayTtpennee yxo npencrasisieT coOOOH JIAOUPHUHT, B €0 COCTAaB BXOST yJIUTKA U HOTYKPY>KHbIE KaHAJIbI.
YnuTKa - 3TO CHUPaIbHO 3aKPYYEHHBIM KOCTHBIM KaHal, BHYTPh KOTOPOTO OTXOAMT CIMpalbHas KOCTHas
IUTACTUHKA. BHYTpM ynuTKa 3amoiHEeHa BO3AYyXOM, B JTOH IOJIOCTH KOJEOaHUS PACHpPOCTPAHSIOTCS U
JOCTUTAIOT PeLenTopoB ciiyxa. CKOIJIEHHE PelENTOPHBIX BOJIOCKOBBIX KJIETOK B MOJOCTH YIUTKHU - KOPTHEB
OpraH, €ro KJIETKHd BOCIPHHHUMAIOT KOJeOaHus M HpeoOpa3yloT WX B CHUTHabl, I[epelaroluecs Ha
JEHIPUTHBIE OKOHYAHUS YyBCTBUTEIBHBIX HEHPOHOB.

Tena 3TUX HEHPOHOB JIe)KAT B YUAaCTKE LIEHTPAJIHLHON HEPBHOM CHUCTEMBI - CIIUPATIbHOM ranriuu. OTTyaa
[0 YEPENHOMY HEpPBY CIYXOBOM CHTHaJ IOCTYNAaeT B CIIyXOBblE€ LEHTPHl TOJOBHOrO Mosra. CHadana
nHGOpPMaLUs JOCTUIAET YIUTKOBBIX SAEp MPOAOJITOBATOIO MO3ra, U3 HUX aKCOHBI UAYT B HW)KHUE XOJIMUKH

7 YEeTBEPOXOJIMUS, PACTIOJIO0KEHHbIE B IPOMEXYTOUYHOM MO3Te. DTO MOJKOPKOBBIE IIEHTPHI cilyXa. M3 moakopku
nHGOpPMaLUsT HAaKOHEL MOCTYNAeT B BHICIIMHA LEHTP CIyXOBOI'O aHAIMW3aTOpa - BUCOYHYIO KOPY OOJIBLIMX
MOTyLIapUH.

JlaHHBII 1) Yxo moapa3szpenseTcs Ha TpPU YacTH: HApYXKHOE, CPEIJHEE U BHYTPCHHEE
OTBET:

2) bapabaHHas epenoHKa OTAEIAET HapyKHOE YXO OT CPEIHET0 yXa
3)BHyTpu ynuTKa 3al0JIHEHA KHUIKOCTHIO

4)KoptueB opras nepegaeT CUrHaJI Ha CIIyXOBOH U4eperrHO-MO3T0BON HEpPB, KOPELIKH KOTOPOTO JIexaT Ha
YPOBHE MOCTa

5)HmwxHUe XOJIMHUKH 9€TBEPOXOJIMHUS PACTIONIOKEHBI B CPETHEM MO3Te

6) Crauana nH(pOpPMAIH 10 CTYXOBOMY HEPBY HJIET B YETBEPOXOJIMHUE U TaJIaMycC

Bepubrit [O1cyrcTByer]
OTBeT

3
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BOIIPOC 10: 3ANPOC MHOTOKPATHOTO BBOJA MPONYIMEHHOTIO TEKCTA

B oannom 3a0anuu éam HeoOX00UMO NPOAHANUSUPOBAMb Dpazmenm meKcmd, NOCEAUeHHbI
Memoouke UCCIe008aHull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb
3a0aHusl.

Meton monumepasHoi nenHoi peakuuu (IILIP) B Hacrosiee BpeMsi IIMPOKO MPUMEHSIETCS B
omomornn u MmemunuHe. Kmaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMHUU
quHTepecytomei Hac mocienoBatenbHocTH JIHK. CrnenmuduuHOoCTh JaHHON peakiuu O0ecTeuyuBaroT
HEOOJIBIIINE TTOCIEIOBATEILHOCTH HYKJICOTHIOB - TpaiMepsl. VX mogdowparT k 00OMM KOHIAM
ammmduuupyemoro ydactka JJHK takum oOGpazom, 4ToOBI MOCIEIOBATENHHOCTh TaK HA3bIBAEMOTO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA TMOCIEAOBATEIPHOCTH Ha 5°-KOHIIE IETH, TOTAa KaKk OOpaTHBIN
npaiimep o0OpaTHO KOMIUIEMEHTapeH IOCIeI0BaTeIbHOCTH Ha ee 3’-kKoHie. Hampumep, ecnu
uHTepecyromuii Hac ydactok JIHK 3akanumBaercs mocienoBatenbHocThio 5 -AAGCTA-3°, To



oOpaTHbIil mpaiiMep OyaeT uMeTh mociemaoBaTeabHOCTh: 5 -TAGCTT-3". UroObl mpaiiMepsl MOTIIH
y3HaTh HeoOxoaumyro mocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBaroT 10
OIIpEACIIEHHON TEMIIEPATyphl - TEMIIEPATYphl OT)KUTA MPAaiMEPOB. DTa TEMIIEpaTypa pacCUnUThIBACTCS
nyreM npubaBieHHs K TeMIepaType IUIaBlieHHsa (TeMmeparypa, OpH KOTOPOH MPOUCXOTUT
pa3beIMHEHHE JBYXIIEMOUYEeYHOM MoJekyiabl mnpaiimepa) 4°C  rpanycoB. JHK-nmomumepasa,
OCYUIECTBJISIOIIAs peIuInKanuioo naTepecyromero Hac yuactka JJHK, ucnonb3yer npaiimep B kauecTBe
3aTpaBKHM JUIA Hayala CHHTE3a. B pe3ynbpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocta JIHK.

Jnst Toro, 4toObl pa3nuuuth mnocienosarenbHocTd JIHK, MOXHO HMCIONB30BaTh PECTPUKTA3bl —
(bepMeHTBI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeesieHHbIE MOCIeI0BaTEIbHOCTH HYKICOTH OB
B JIHK (tak Ha3biBaeMble caiiTel pectpukiun). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukin HeceT mocienoBatenbHocTh 5 -GCATC|G-3", npu peakidd ¢ IOCIEI0BATEIbHOCTHIO
JTHK Oymer paspe3arh ee Ha [Ba (parMeHTa, COACpKAlIhe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3' u5-G-3.

1. B nmpemioKeHHOW TMOCIEeIOBATEIPHOCTA HYKJICOTHIOB 3aKOAMPOBaH MenTua JiuHod 19
AMMHOKHUCIIOTHBIX OCTaTkoB. Bam HeoOXxoammo monoOpare mpaiiMepsl s  aMIudduKanuu
HYKJICOTUJHON TIOCIIeIOBATEIbHOCTH, KOJUPYIOIIECH JaHHBI TENTHA, HAYMHAs CO CTapT-KOJOHA
(ATG), u coaepxamieit cron-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaiiMepsl JODKHBI OBITH
crnenuguIHbl 1 00J1a1aTh TPUMEPHO OJIMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmepatypa TuiaBieHusi paccuuthiBaetcs o ¢popmyne: 2(A+T) + 4(G+C), rue OykBbI - 3TO
KOJIMYECTBO HYKICOTUIOB KAXIOro THIa. Pasmep Kaxaoro mnpaiMepa IODKEH COCTaBIATH 15
HYKJICOTH/IOB.

3anuimre B OTBEACHHOE T10JI€ MOJyYCHHBIC ITPaliMephbl B HANIPABJICHUU OT 5’- K 3’- KOHILY B BH/I€
M0CJ1e/10BATEJIbHOCTH 3aIJIaBHBIX JATHHCKUX OyKB 0e3 npo0e/1oB (B TOM 4Hcie KOHLIEBbIX) U
KOKUTE TEMIIEPATYPY UX TUIABJICHUSI.

5’ -
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTAAGG
CACTTTCGACCAAACTAGACATAG -3

OTtBet:

[Tpsimoii nipaiimep: [X]

OOpartHsbIit mpaiimep: [Y]

Temneparypa riaBieHus npsiMoro npaiimepa: [2]°C

Temreparypa miaBieHus: ooOpatHoro npaiimepa: [m]°C

2. Tlomyuennslii B mpenpiaymieid yactu 3ananus [ILP mpomgykT BcTpawBaeTcss B MIa3MUIY JUIS
CUHTE3UpOBaHusl Oenka B Oakrepusix. BaM naHbl mociieoBaTeabHOCTU (CalThl PECTPUKLUH), IO
KOTOPBHIM JIBE PECTPHUKTa3bl (IHIOHYKJEa3bl pecTpukiuu) crneunduuno paspesaror JHK. B otsete
YKOKUATEe pa3Mep (PparMeHTOB, KOTOpbIE TMOJy4aTcsi B pe3yjbTaTe€ pPeaKIUu PECTPUKIINH,
MPOU3BEICHHONM ATUMHU PECTPUKTA3aMU ISl IUIa3MUIbL, COJAEpXalleil BCTaBKYy B IPaBWIbHOU
OPUEHTAIINH 1IETIH.

BamHI -5 - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3anUIIKTE B OTBEJAEHHOE I10JI€ B BI/I€ MOCJAe10BaATEIbHOCTH YHUCEJ, PACITOJI0KCHHBIX 110

BO3paCcTaHUuIO U pasaeJeHHbIX OAUHOYHBIMHA l'lpOﬁe.]'IaMI/I.
Ortser: [n]

Bruibpannelii oTBeT: B oannom 3a0anuu eam neobxooumo npoanaruzuposams pacmenm mexcm

ceoux 3HaHUU u ungopmayuu uz
Meton nonumepasnoit nenHoi peakuuu (I1L[P) B HacTosiiee Bpemsi MIUPOKO I
MO3BOJISIET TOJYYUTh OOJIBIIOE KOJMYECTBO KOIMUM MHTEpEecyIolled Hac mocIe;
o0ecreunBarOT HEOObIIKE MOCIE0BATEILHOCTH HYKJICOTUOB - mpaiMepsl. X 1
JHK takum 06pa3om, 4ToOBI MOCIEI0BATENFHOCTh TaK HAa3bIBAEMOT0 MPSMOTO Ipa
IIETH, TOT/Ia Kak OOpaTHBINA mpaiiMep 0O0paTHO KOMIUIEMEHTAPEH IMOCIIEI0BATEIHHO
yuactok JIHK 3akanumBaercs mocienoBarenbHOCThIO 5 -AAGCTA-3", T0 006p:



MeTo OLleHKH

Tounoe coomeemcmeue

MeTo OIleHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmaue

MeToa OLIeHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmaue

TAGCTT-3". YUto0bl mpaiiMepsl MOTJIH y3HATh HEOOXOMUMYIO ITOCIIEIOBATEIE
OTIpE/ICIEHHOW TeMIIepaTyphl - TeMIIepaTypbl OTKHUTA MpaiMepoB. DTa TEMIIEpar,
IUIaBJIeHUs (TemMmepaTypa, Ipyu KOTOPOil MPOMCXOAUT pazbeAUHEHNE ABYXIEOYEHH
OCYILECTBISIIOIIAsl PEMIMKAMI0O HHTEpecyromero Hac ydactka JIHK, ucnosb3yen
pe3yNbTaTe NaHHOM peaklny MOMydaeTcsl KOMUs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
Hnst Toro, ytoObl paznuuuth nocieposarenbHoctd [JHK, mMoxHO ncmons30Barth |
CTPOro OmpeJeieHHbIe nocieaoBareabHocTi HykiIeotuoB B JIHK (Tak Ha3piBaeMm
KOTOPO#i caiiT pecTpukiuu HeceT nocienoBarenbHOCTh 5 -GCATC | G-37, npu peak
nBa parMenTa, coAacp Kaie Ha KoHmax mocienonareabHocT 5 -GCATC-3" u 5 -

1. B npeanokeHHOI MOCIeI0BaTEIbHOCTH HYKJICOTHIOB 3aKOJUPOBAH MENTUM [
nonoopaTh mpaiMepsl I aMITUGUKANUKA HYKJICOTHIHOM IMMOCIIeI0BATEIbHOCTH,
(ATG), u comepxameit crom-komon (TGA, TAG, TAA). [lomHuTe, YTO Mpaim
OJIMHAKOBOHM TeMIieparypoil miaBneHus (pazmuums He Oonee 2-4 °C). Temmepat
4(G+C), rae OYKBBI - 3TO KOJHUYECTBO HYKJICOTHIOB KaXKI0ro TUIA. PazMep Kaxmorc
3anuiuTe B OTBEJECHHOE I10JI€ MOJIYyYEHHbIE IIpaliMephl B HAIIPABJIEHUU OT 5~ K 37~ I
JIATHHCKHMX OYKB 0e3 n1po06es1oB (B TOM 4MC/ie KOHIEBBIX) U YKOKHUTE TEMIEPATyp
5
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTA,
CACTTTCGACCAAACTAGACATAG -3

Otser:

[Tpsmoit mpaiimep: “@ ATGGAAGTAGACCAA

Obparnsriii mpaiimep: ‘@ CTAGTTTGGTCGAAA

TemmnepaTypa nuasneHus npamoro npaiimepa: & 52°C

Temneparypa niuasiaenus obparHoro npaiimepa: & 52°C

2. [lomyuensslit B npenplayniei yactu 3aaanus [P npoaykt BcTpanBaeTcs B mia:
[IOCJIEI0BATENBHOCTU (CAThl PECTPUKIMU), 110 KOTOPBIM JIBE PECTPUKTA3bI (IH/C
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOpBIE MOJy4yaTcs B pe3yjbTaTe pPeakiHy
I1a3MUbI, COiepKalllell BCTaBKY B IPaBUJIbHOM OpUEHTALUU 1ETH.

BamHI - 5" - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3aNUIIIATE B OTBCACHHOE I10J1€ B BU/I€ MMOCJIE€10BATECJILHOCTH YUCEJI, PACII
OAUHOYHBIMMU l'lpOﬁe.TlaMI/I.
Ortser: £ 4060

[IpaBubHBIEC OTBETHI AJISA: X

ATGGAAGTAGACCAA

nl)ilBH.'thhlt‘ OTBETHI JIfA: Y

CTAGTTTGGTCGAAA
[IpaBuJIbHBIE OTBETHI JJISI: Z
42

I'Ipamml,m,le OTBETHI AJisA: M

42

npﬂlill.lblll)l(‘ OTBETHI JIsl: N

1000 1019 2041
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BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

B aMHHOKMCJIOTHOM NOC/1€10BATEJbHOCTH 0eJIKa NPON301L1a 3aMeHa BAJIMHA B 6 NMOJ105KeHHH
Ha jgeiinnH. Kakoe Bo3jelicTBre Ha QyHKIUIO Oe/IKa MOKeT 0Ka3aTh Takas 3amena? Jlaiite
KPATKHUi OTBeT.

JlaHHBIi 3710 He MoMermaeT 6eIKy (yHKIMOHUPOBATH, TAK KaK M BAJIMH, ¥ JIEHIIMH TUAPOPOOHBIE aMUHOKUCIOTHI 1
| OTBeT: UMEIOT pajiuKajl NpHOIU3UTEIBHO OIMHAKOBOIO Pa3Mepa.
Bepnblii [OtcyrcTByer]

OTBECT

5
u3 5 6ajioB

BOIIPOC 12: 3ANPOC MHOTOKPATHOTI'O BBOJA NPONYIMEHHOI'O TEKCTA

Brumamenvro npouumaiime npeonosicennvle ppazmenmosl meKcma u paccmMompume PUCYHKU, 3ameMm nepexooume K
8bINOTHEHUIO 3A0AHU.
BAKHO! B nanHoM 3aaHuy 0003HaYEHHS IT'€HOB AaHbI 3aIJIABHBIMU OYKBaMH U KYPCHBOM, a UX 0eJIKOBBIX
NPOAYKTOB — NPAMBIM IIPHPTOM.
®parment 1. [Tapazurrueckue pacTeHUs] — IKOJIOTHYECKasi TPyIIa OPraHu3MOB, ITPUCITOCOOUBILIUXCS
MOJIy4aTh HEOOXOJUMBIE HEOPraHHMYECKHE W OpPraHMYeCKHE BEIIECTBAa OT CBOMX XO35€B - JIPYTHX
pacreHuil wim rpuboB. MuKomapasuTu3M (T.e. HMapa3uTHU3M Ha TpHOax) MIMPOKO PaCIpPOCTPaHEH Y
raMeTo(uTOB MHOTHX CIOPOBBIX PACTEHHUI, HO HEPEAKO BCTPEUAETCS U Cpeau IBETKOBBIX. C Apyroi
CTOPOHBI Mapa3uThl BBICIIMX PACTCHHN HM3BECTHBI TOJIBKO CpelH CeMEHHBIX. lIpoiecc nornomenus
MUTATENbHBIX BEIIECTB Y MHOTHX MapasUTHUECKUX I[BETKOBBIX OCYIIECTBISETCS MPH MOMOIIUA 0COOO0TO
oprana - rayctopuu. [IpuyemM y MHUKOMapa3uTOB TayCTOpUM HE (POPMHUPYIOTCS, & Y €IUHCTBEHHOTO
NpeICTABUTENTS MTApa3UTHIECKUX XBOMHBIX - Parasitaxus usta - oopa3syercst crieriuuIecKuii KOHTaKT ¢
| TPaxeusiaMu X0351Ha, KOTOPBII OJJTHO3HAYHO HA3BaTh IrayCTOPUEN HEIIb34.
Jlig ycreurHoi peanu3aluy KU3HEHHOTO IHUKIA TMapa3uTUYECKUM DPACTEHUSM HEOOXOAMMO HailTh
CBOETO XO03s5IMHA ¥ YCTaHOBUTH C HUM KOHTAakT. Ha pucynke 1 mokaszan npopoctok nosmwinku (Cuscuta
SP.), pacTymyii B HalpaBJIEHUH CBOETO MOTEHIMATIBHOTO XO03SWHA, OPUCHTHUPOM JUIS YETO SIBISIOTCS
BbIIETISIEMBIE XO3SIMHOM BeliecTBa - TepreHbl (A-B). BykBoil I' o0o3HaueHO npyroe «xo3sicKoe»
COEIMHEHNE — CTPHUTOJIAKTOH. BemiecTBa W3 3TOH rpynmbl OOBIYHO OTBEUAIOT 3a MPOIECCHI POCTa
pacTeHus-xo3sMHa W (HOpPMHUPOBaHHE MM MHKOpHU3bl. OJIHAKO CTPUTOJAKTOHBI XO3SMHA CITy>KaT
CTUMYJIOM JUIsS TIPOpPACTaHHs CEMSIH Mapa3suTHUYECKOTO IBETKOBOTO pactenus 3apasuxu (Orobanche
Sp.). BaxHO OTMETHTB, YTO CTENEHb CENU(PUIHOCTH B OTHOLICHUN XO035€B Y Pa3HBIX BH0B PaCTCHHIA-
[apa3suTOB HEOJMHAKOBA, HAIPUMEpP, MOBWIMKA OTIMYACTCS IIUPOKMM KPYrOM XO0351€B, TOrJa Kak
Mukomapasutr moasensHuk  (Monotropa hypopitys, cem. BepeckoBbie) mpuypodeH K rpubam-
CUMOHMOHTaM €ITH.
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Pucynok 1. [Ipopactanue 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.
[losicHeHus - 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 3aKpy4HBaeTCst 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
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Pucynok 2. ®opmupoBanue rayctopuu noBmwinku. A. Ob6pazoBaHue aJire3MBHOTO /¥
MEPECTPOMKe KIETOYHBIX CTEHOK. C. DKCIpeccus TeHOB, CBA3aHHAs ¢ quddepeHIra
MIPEIIIECTBEHHUK U 311 - 3peNIbli IPOBOAAIIUI 3JIeMEHT KcuieMbl. [osicHeHus - B Tel
2JIEMEHTA, a | - HHTUOUPOBaHUE.

B kascoom uz npueedénnvix nudice 3aoanuii evioepume BCE npasunvnsie sapuanmot omeema. K
nocnedosamenbHoCmu OyK6 8 Anpasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPobenos (pecuch

1. IlpounTaiite pparMenT 1 u BoIGEpUTE BePHBIE YTBEPKIECHHUS.

a. J{ns HopManTbHOM JKM3HEeITeIbHOCTH BCEM PACTCHUSIM-TIapa3iuTaM HeO00X0AUMO TECHOE B3aHMO/IC
b. Bce mapasutiyeckue BETKOBBIC PACTCHUS 00pa3yrOT rayCTopuu

c. [aMeToUTEI HEKOTOPBIX MOXOBUIHBIX PACTEHHI apasHTHPYIOT HA rprbax

d. TlapasuTHyeckue pacTeHHsI BCTPEUYAIOTCS CPEAU FOJIOCEMEHHBIX

Otser: & ad

2. Ilpouuraiite ¢pparmeHt 1, paccMoOTpUTE PUCYHOK 1 U BHIGEPUTE BEpHbIE YTBEPKICHHSI.

a. Cpeiv CHTHAJIbHBIX MOJIEKYJI, HCTIOJIB3YEMBIX MTAPa3UTHYECKUMH PACTEHUSIMH, IPUCYTCTBYIOT LUK,
b. CTpUroakTOHBI UMEIOT OTPaHMYEHHBIN PaIyC PaCIpPOCTPAHEH S, IOITOMY CEMEHA 3apa3uXH PO
c¢. CUrHaIIbHBIE TEPTIEHBI, HA KOTOPBIE PEArkPYIOT MapasyThI, BEIIEIAIOTCS B OCHOBHOM OpPTaHaMH ITof
d. CeMeHa mapasUTHUECKUX PaCTEHHH MPOPACTAIOT TOJNBKO MPU HATMYUH HETIOCPEJICTBEHHOTO KOHTAI
Ortser: " abc

3. ITpouuraiite ¢hparMeHT 2 U BLIGEPUTE BEPHbIE YTBEPIKACHMS:

a. B obecnieuenny puKpeyIeHNs] y9acTBYIOT (hepMEHTHI, BBIpa0aThIBAEMbIe KICTKAMH aAT€3HOHHOTC
b. Knetkwn, npeBpararoniiecs B HOUCKOBBIE TH(BI, 00pa3yroTCs U3 MapEHXIMBI

c. [IpOHNKHOBEHHIO TayCTOPHH CIIOCOOCTBYET PasMATICHNE KIETOYHBIX CTEHOK XO35MHA MO ICHCTBI
CTHUMYJIUPOBAaHUHN TAPa3UTOM

d. Anresun napasura ciocoOCTBYIOT KaK XUMHYECKHE, TaK U PU3NIECKUE (PaKTOPHI

Orser: @ abd

4. Onmupasicb Ha HHPOPMANHKIO, MPUBEAEHHYI0 BO ¢pparMenTe 2 M Ha PUCYHKe 2, BbIOepUTE Mpat
NPOBOASIINX TKAHEH Mmapa3uTa:

a. Camxenne ypoBHs skciipeccunt GSK3 mpuBoauTt x cunte3y BES1

b. Korga camxkaetcs yposeHs sxcnpeccnn WOX4, HaunHaeTcs npornecc anhdhepeHIINpOBKI IPOBOIS
c. AGPs HakanauBarOTCs B KIETOYHBIX CTEHKAX KaK TIOBUJIMKH, TaK U KPAITUBbI

d. C Haganiom nuddepeHupoBKH MPOBOAIINX KCUIEMBI, YPOBEHb dkciipeccun TED7 moBblmaeTcs
Orser: @ acd



5. Ucnoan3yst nH(popManuio, NPUBeJeHHYI0 B TEKCTOBBIX ()parMeHTaX M HA PHCYHKAX, 2 TAKIKE
a. ®epmentsl, Takue kak XTH, ciocoOCTBYIOT nepecTpoiike KIETOYHOM CTEHKH X035HHA

b. Cuscuta - crebneBoii 00MHraTHbIN Mapasut

c. TpaHCHIOPT BOJIBI MEXY HAPa3UTOM U XO3IUHOM OCYILECTBIIAETCA TOIBKO MO MEPTBBIM KJIETKAM, a
d. JInmaiHuKY, pacTymue Ha KOPE AEPEBBEB, SBISIOTCS Tapa3UTaMU

Orser: @ abc
MeToa OLlEeHKH IlpaBuiabHbIe 0TBETHI 11 K
Tounoe coomeemcmeue acd
MeToa OLlEHKH [IpaBubHBIE OTBETHI JJIS: M
Tounoe coomsemcmsue abc
MeToa OleHKH [IpaBuJbLHBIE OTBETHI AJIS: N
Tounoe coomeemcmeue ad
MeTo/1 OLIEeHKH IIpaBujibHbIE OTBETHI AJIs1: P
Tounoe coomeéemcmeue abcd
MeToa OlleHKH [IpaBuJbLHBIE O0TBETHI AJIsI: X
Tounoe coomeemcmeue ab
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BONIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

CyMuaThIX ITpUOOB (aCKOMHUIIETOB) BCE CIIOPHI, 00pa3yroIIMecs B pe3ysbTaTe Meio3a U3 OHOM U TOH xke
JTUIUIONIHOM KIJIETKH, OCTaroTcsl B oOuieil oOosouke — cymke. IIpu 3TOM cTpoeHne cyMoOK y pasHbIX
aCKOMUIIETOB pa3Hoe. Y HEKOTOPHIX BHJIOB BCE CHOPBbI B CYMKE paclOJIOXKEHbl B OJHY JIMHHUIO, B
CTPOrOM COOTBETCTBMM C TIOpSaKoM pacxoxzaeHuss xpomarua (l-e u ll-e ngenenue meiiosa
OPHEHTUPOBAHBI y 3TOro rpuda oauHakoBo). Kak OyayT BBIMIAAETh CYMKH, €CIIM UCXOAHBIM AUIIOU]
61 rereposuroroit  d,d,? Tpemmomosxum, uro ammens O, obecmeunBaer opmmpoBaHHEe

HEKU3HECTIOCOOHOH cropsl, a amtens O, — »xusHecmocoOHo#. 3amonuure Tabmumy. B oTBeTax
UCIIONB3YITE CheAyomre 0003HaueHHs: HeKn3HecnocoOHas cropa — N, sku3HecnocoOHas criopa — L.
deHOTHIBI pa3HBIX CIIOP HE pas3jeidiTe mpodenaMu win 3Hakamu npenuHanus (mpumep: NL). B
jHOCJ'IeHHeM 3aJaH 3allMIIUTE BapUaHTbl PaClOJOXEHUA KIETOK B CYMKE, HC pasaciad HuX
npoberamMu, a caMM  CYMKH  OTAEIMTEe  JApyr OT  Jpyra  OJMHOYHBIM  MPOOEsIoM.

KonnuecTBo KIIETOK B CyMKe [y]

ITnouaHOCTH Kax10# u3 Hux (N wiu 2n) [u]

Cpenu HUX: KOJIMYECTBO KJIETOK, HeCYIIuX amiens | [t]
dl
KOJIMYECTBO KIIETOK, HECYIIUX ayuienb | [j]
d.

Bemumute pacronioxkeHune KIETOK B CYMKe, €CITi BTOpasi KJIeTKa cieBa xu3HecriocoOHast | [1]

M3BECTHO, YTO: BTOpasi KJICTKA ClIeBa [o]




‘ HEXU3HECIOCOOHAs

Beimummure Bce BO3MOXKHBIE BapUaHTBI CYMOK, €CITM B OJHON W3 XpOMATHUI B HCXOTHOM | [r]
JUTUIONTHOH KJIeTKe mpon3onnia myTamus 0, — d,

Bb10OpaHHbIil 0TBET:

MeToa OleHKH

Tounoe coomsemcmaue

MeTo OLIEHKH

Tounoe coomeemcmaue

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeTox OLIeHKH

Tounoe coomsemcmeue

MeTox OlIeHKH

Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

CyMYaThIX TPHOOB (aCKOMHIIETOB) BCE CIIOpPBI, 00pa3yroOLIHecs: B pe3ysbTare Meil
obmeit 06o0uke — cymKe. [Ipu 3TOM CTpoeHHe CyMOK Y pa3HbIX aCKOMHIIETOB Pas]
B OJIHY JIMHHIO, B CTPOI'OM COOTBETCTBHHU C HOPSIKOM PaCXOKACHHs XpoMaTui (
oauHaKoBo). Kak OyayT BBIMIAAETh CYMKH, €CITU MCXOAHBIA TUIUION]T OBLIT TE€TEePO:

GopMHpOBaHKE HEXU3HECTIOCOOHOH crophl, a amtens d, — sxu3Hecnoco6HO. 3
o0o3HaueHusI: HeXxu3HecmocoOHas criopa — N, sxu3HecriocobHast criopa — L. deHot
npenuHanus (mpumep: NL). B mocieaneM 3aanuu 3amuiinTe BapHaHThl Paciiosios
CYMKH OTJIENIUTE Ipyr oT

Kon4uecTBO KIETOK B CyMKe
[TnouaHoCTh Kax o u3 Hux (N wim 2n)
Cpenu Hux:

KOJIMYECTBO K

KOJIMYECTBO K

Beinummre pacnosoxeHue KIeTOK B CyMKE, €CJIM U3BECTHO, UTO: | BTOPast KIIETK:
BTOpas KIIETK:
Bemuiunre Bce BO3MOXKHBIE BAPUAHTBI CYMOK, €CJIM B OJHOW W3 XPOMAaTUJ B UC

npousonjia MyTanus dz — d1

np‘dBllththt‘ OTBETHI JIsI: Y

4

np‘ilBlUlbllblC OTBETHI JIfA: U

1n
n

np“lBllﬂhtht‘ OTBETHI JIsA: t

[IpaBubLHBIE OTBETHI IJIS:

IIpaBuibHBIC OTBETHI AJIs: |

LLNN

I'lpzlmwu.m.le OTBETHI AJIsA: O

NNLL

n])‘dlilldlbllblc OTBEThI JIfA: I

LNNN NLNN NNLN NNNL
LNNN NLNN NNNL NNLN
LNNN NNLN NLNN NNNL
LNNN NNLN NNNL NLNN



Tounoe coomsemcmsue
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

BOIIPOC 14: DOCCE

LNNN NNNL NLNN NNLN
LNNN NNNL NNLN NLNN
NNNL LNNN NLNN NNLN
NNNL LNNN NNLN NLNN
NNNL NLNN LNNN NNLN
NNNL NLNN NNLN LNNN
NNNL NNLN LNNN NLNN
NNNL NNLN NLNN LNNN
NNLN LNNN NLNN NNNL
NNLN LNNN NNNL NLNN
NNLN NNNL LNNN NLNN
NNLN NNNL NLNN LNNN
NNLN NLNN NNNL LNNN
NNLN NLNN LNNN NNNL
NLNN NNLN LNNN NNNL
NLNN NNLN NNNL LNNN
NLNN LNNN NNLN NNNL
NLNN LNNN NNNL NNLN
NLNN NNNL LNNN NNLN
NLNN NNNL NNLN LNNN
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Halime paszeepHymsili omeem. Ucnonb3ylime Onsi omeema cneyuasbHO omeedeHHOoe nore.
BosHnkHOBeHMEe GakTepuanbHbIX LWTaMMOB, 06nagarowmx yCTOMYMBOCTBIO K aHTMOMOTNKAM, B TOM
yncre N MynbTUPE3UCTEHTHOCTbIO, CTAHOBUTCHA akTyanbHOW NpobrnemMon COBPEMEHHOW HayKu.
OnnwnTe WM3MEHEHWs, KOTOpblE AOJMPKHbI MPOU3ONTU B OakTepuanbHOW KneTke, 4Tobbl OHa
npuobpena yCTon4YnNBOCTb K aHTMOMOTKKY. [NpeanoxuTe Knaccugukaumoo Takmux MU3MeHeHUN.

JaHHBIi 1) I3mMeHeHue CBOMCTB O00JIOUKH: CAETATh HEMPOHUIAEMOM ISl aHTHOMOTHKA 000JI0UKY

OTBCT!

2) 3mMeHeHne ()epMEHTAaTUBHOTO COCTaBa: a)BBIPadaThIBaTh (PEPMEHTHI, KOTOPBIE Pa3pyLIalOT
AQHTUONOTHUK BHYTPH KIIETKH

P
a 6) HCcKIII09uTh HCIO0JIB30BaHUE (bepMeHTOB, Ha KOTOPbIC ICUCTBYCT AHTUOUOTHK

3) BBIBO,Z[I/ITL AHTHOMOTHK M3 KICTKH C IIOMOIIIBIO: a)cneunaanHx KaHaJIoB

6) ciennaNbHBIX OSJIKOB-TPAHCIIOPTEPOB

Bepubrit [O1cyrcrByer]

OTBET

BONIPOC 15: 3CCE

5
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IIpencrasieHHbIe H300pakeHUs] WITIOCTPUPYIOT HCIIOJIB30BAHME Pa3IUNYHBIX METOA0B H

TEXHOJIOIrui P UCCJICJOBAHUMMA SHAMECHHUTOI'0 TPUXOIUIAKCA — IPEACTABUTEIA

MHOTOKJIETOYHBIX :KMBOTHBIX 13 THNA [L1acruruareie (Placozoa). Beimosnure 3aganus,



3alMucCaB OTBETHI B CIICINHAJIBHO OTBeI[éHHOB moJie.

9,4-

6,6- A

1. YcraHoBHTe COOTBETCTBHE MKy H300paKeHUAMH, IPUOOPAMH M 3JIeMEHTAMHU METOAMK,
KOTOpPbIE¢ HCIOJIb30BAJINCH IIPH MOJY4YeHUH JAHHOT0 M300paskeHHs. 3aNMIIUTe KaxK10e
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 METOJUK:

1. Kamepa s anextpodopesa |. UsroToBneHune CTEKJISHHOTO HOXKa JIJIsl TOJIyYEeHUS
YIABTPATOHKUX CPE30B

2. 3epkanbHas poTokamepa ¢ Il. Oxpacka 00beKTa aHUIIMHOBBIMU KPACUTETIAMH 1O
0OBEKTUBOM Il MaKpocheMky | MeTony I'pama

3. CBEeTOBOI MHKPOCKOIT I11. TIpuroToBIeHUE arapo3HOTo Test

4. DIEeKTPOHHBI MUKPOCKOIT IV. Ucnonb30oBanue aHTUTEN, CTICITU(PUICCKA
CBA3BIBAEMBIX C CEKPETUPYEMBIM MATEPUATIOM, U

(bayopectupyomein MeTku

V. HaOnronenue 3a JTOKOMOILIMENR KUBOTO 00OBEKTA C
HCIOJIb30BaHNEM (ha30BO-KOHTPACTHOT'O YCTPOMCTBA

V1. CxanupoBaHu€e MOBEPXHOCTU 00BEKTA ITYUKOM
JJIEKTPOHOB




2.1. KakoBa ¢pyHKUMS KJIETKH, OTMeuyeHHOH 1udpoii 1 Ha pucynke b? O0bsicHUTe CBOW O0TBeT.
2.2. OnpenennTe, CKOJbKO NMap HYKJEOTHIOB COJEPKUT MoJieKyJaa MuToxoHapuaabHoii JJHK
y Placozoa (¢ TouyHOCTBIO 10 THICAYH 11.H.).

3. OaHo 13 N300pakeHNil HIIIOCTPUPYET UCIOJIb30BAHUE PACTIPOCTPAHEHHOI0 METO/1a
pa3aesieHus cMecH MOoJieKy.1. OnuiuTe NPUHIMIIBL, JIe:Kallie B OCHOBE JJAHHOI0 MeTOo/1a,
YKa)KUTe CBOMCTBA MOJIEKYJI, TO3BOJISIIONINE UX Pa3aeuTh. B kakoil cpexe(cydocTaHiimm)
ocyluecTBjseTcs: mpouecc?

Haunnblii  3aganue 1.
OTBET:

1-1-11
2-nuiHee
3-A-V
4-BBI-1, VI
3ananue 2.

2.1 Omna ocymecTBIIeT BHYTPUKIETOYHOE MMHIIEBApEHHE, TaK KAK BHYTPH HEE MHOTO ITUIEBAPUTEIIBLHBIX
BaKyoJIeH

2.2 23000 m.1H.

3anmanue 3.

Ha n3o0paxenun /] mokazan merox anekTpodope3a. OH OCHOBaH Ha ABHKEHUH 3apsKEHHBIX MOJIEKYJI B
IEKTPUYECKOM IT0JIe. MOoJIeKyIIbl HAaHOCST Ha renb (OH ObIBaeT arapo3HbIH U MOJHAKPUIAMUAHBIN) U IPU

BHECCHUU HX B JJICKTPUYCCKOC IM0JIC, MOJICKYJIbI HAYMHAIOT ABUKCHUC. Yewm OoJblire pa3MEp MOJICKYJIbI, TEM
MCIJICHHCC OHa ABUIacTCs B I'CJIC, U TEM Omke oHa 6y}1€T K TOYKC HAHCCCHUA.

Bepuenii  [OtcyrcTBYyeT]
OTBET

5
u3 10 6ax10B

BOIPOC 16: 3ATIPOC ®AMJA

YBaxkaeMblil y4aCTHUK!

J171st CBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. CxonmpyiiTe oTBETHI B (haitnr word;

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

3. Ans coxpanenust Haxxmute "@ain" - Coxpanuts Kak - Kommsiotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOMM JIOTHHOM, Hampumep: "o0l1234567" - Briopats popmat PDF.

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

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

Jannerit otet: [Huuero ve qano|






