KUPOBCKASA JETHAA MHOT'OITPEIMETHASA HIKOJIA (JIMIH)
OBBABJISAET HABOP YUALIUXCSA HA UIOJIb 2021 TOJA

O IMKOJE

Yro takoe JIMII? Kuposckas JIMII ocnHoBana B 1985 rony u mpoBoauTcs ¢ TeX MOp
€XEroJIHO. DTO JICTHUH Jlarepb, T/I€ MIKOJIbHUKHA COYETAIOT OT/IBIX C MHTEHCUBHBIMU 3aHATUAMU. B
JIMII detbipe NOTOKA — Mamemamudeckutl, Quaudeckutl, OUONOSUYECKUN U XUMUYECKUU.
Kaxxplii y4eHHMK MOXET Y4YHUTbCS TOJbKO Ha OJHOM IoToke. Ha MareMaTH4ecKHMH IOTOK
NPUHUMAKTCA y4yaliuecsi, okOHUMBmue 6, 7, 8, 9 miam 10 kiaacc, OHoJOrHYEeCKMAd —
oxkOHuuBIIKE 7, 8, 9 wiu 10 Ki1acc, HA PU3HYECKUNA U XUMHYECKHMH — OKOHYUBIIME 8, 9 uim
10 knacc.

BHUMAHHUE! B 2021 T. OBYUEHUE HA BHOJIOT'NMYECKOM IIOTOKE
HPOBOAUTCA OTAEJBHO OT OCTAJIBHBIX. IIOAPOBHAS UWH®OPMALUA O
IHPABUJIAX 3AYUCJIIEHUA U OBYYEHUA HA MATEMATHUYECKOM,
OUBNYECKOM U XUMHNYECKOM ITIOTOKA HAXOIUTCA

JJIA YUALNIUXCA n3 KHPOBCKOH OBJIACTH 3ECD:
https://cdoosh.ru/u/vst2021Kkir.pdf,

JJIA YUALNINUXCA n3 APYI'UX PET'MOHOB 3JECb:
https://cdoosh.ru/u/vst2021ino.pdf.

OOydeHne COCTOMT M3 PEryJsipHbIX ekeqHeBHbIX 3aHsATHi ¢ 9.00 mo 13.00 u ¢ 14.00 no
17.00, a Takke NPOBOAUMBIX BO BTOPOI TOJOBHHE [HS COPEBHOBAHUN IO TMpeAMETaM,
KOHCYJIbTAalluM, KPY’KKOB, JEKUUA U (paKyIbTaTUBOB. YNCIEHHOCTh Yy4eOHOU Ipynmbl OOBIYHO HE
Oosee 20 yesoBeK.

Crpannuka Kuposckoit JIMIIL B Untepuere: https://cdoosh.ru/Imsh.

B paznene «ApxuBs» (https://cdoosh.ru/Imsh/Imsh-archives) moxno HaliTH MaTepuaibi
JIMII ¢ 1993 no 2019 rogx.

[Toznakomutbess ¢ mMHeHusiMu 00 JIMIIl e€ ydeHwkoB W mpemojaBareseii, MOCMOTPETh
dortorpadun, caenaHHble B IIKOJIE, MOKHO B cooOlecTBax conuanbHou cetu vk.com JIMIII
Kupoe (https://vk.com/club41447) u Kuposckas JIMIII — Buonoau! (https://vk.com/smsbio).

3auem Hyxna JIMII? B 3agaun JIMII BXoasT pa3BUTHE y HIKOJBHUKOB CBONCTBEHHOIO
M3y4aeMON HayKe CTHJIS MBIIUICHUS, MOBBIIICHUE MX 00IIe W MpodecCUOHATBbHON KYIbTYPHI,
MOATOTOBKA K HAY4YHOW AESTEIbHOCTH, BOCHUTAHWE WHTEUIMTEHTHOCTU W mopsigodHocTu. [lpu
ATOM:

— TPHOPHUTETHBI axmueuvie Gopmsl Yuédvl, B YACTHOCTH, HA MATEMAaTHYECKOM H
(bu3MUEeCKOM MOTOKaX MHOTHE HYXHbIE TEOPETHUECKHE Pe3yJbTaThl YUEHUKH <«IIOTYYarOT CaMH»»
yepes3 pelieHue 1eaecoo0pa3Ho noJ00paHHBIX U PACTIONOKEHHBIX 3a]1a4;

— B JIMIII co3naércs xyavm cepvé3noti yuébwl (ToOUHEe, pabomul): TIIO0XO0 YUYUTHCS, HE YMETh
peraTh 3a1a49u 37eCh He TMPECTIKHO; KYIBbTUBUPYETCS YY8CMB0 NPOpecCUOHaNbHOU 00uHOCmU,

— Kadcowvlli npenooasamens A6sAemcsi 00HOBPEMEHHO U OCnumamesnem 6 ceoell yueOHOU
epynne. HEW30E€KHOE B TaKUX YCJIOBHUSX TECHOE IOBCEIHEBHOE OOIIEHHE IMpernoaaBaTeneil ¢
YUYEHUKAaMH TO3BOJISIET MOCIEAHUM BOCIPUHMMATh CHUIb MBIIUICHUS W TIOBEICHUS CBOUX
YUUTEIIEH.

Tak TyT ¢ yrpa 1o Houu yyarca? Yuyarca B JIMII nemano. Ho ymeroT 31ech U OTIBIXaTh.
[Tocie kakabIX 4YeThIpEX ydeOHBIX JHeW — OJHWH BBIXOJHOW. B cBOOOmHOE OT yué€Obl Bpems
IUIAHUPYIOTCS UHTEIUIEKTYAJIbHBIE UTPBI, CHOPTUBHBIE MEPOIIPHUATHS, IOCEIIEHUE MY3€EEB.

Kto e3gur B JIMII? B JIMIII-2019 Bmecte co 101 xupoByaHwmHOM y4uiauch 337
IKOJILHUKOB W3 36 pernmoHoB Poccum, a Tarke m3 Kazaxcrana. B 2020 rogy B COOTBETCTBHH C
canuTapueiMu HopMamu B JIMII yumnuchk Tonbko KupoBuane. B aTom rogy cHoBa pa3periieH Habop
MHOTOPOJHUX YYaIlIMXCsl, HO MO JIEMCTBYIOIIUM CAHUTAPHBIM HOPMaMm B Jiarepb BHUIIKWIb MBI
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MOXKEM HaOpaTh He Oomblne 250 yU4eHUKOB, IOITOMY paboTa OHMOJOTHYECKOTO OTICIICHUSI OyIeT
MpOX0AUTh OTAEbHO Ha 6aze 3panus LIJIOOII B Kupose (emie okono 100 uenoBek).

JIMII — TouibKo 1151 ByHAepkuHA0B? [la oTKyna sxe B3saTh 6ombie 400 Bynaepkunaos? B
JIMIII moket momacTh 000, KTO JIOOUT W yMEET pellaTh MaTeMaTUYeCKue 3a/Jayud, CTaBUTh
¢u3nyeckre W XUMUYECKHE OIbBITHl, M3y4aTh JXUBYIO TMPHPOIY: HAI0 TOJBKO JIOOUTH CBOM
IpeAMET U XOTE€Thb UM 3aHMMaTbCA. A Uil CaMbIX <«IIPOJBUHYTBIX» YYEHUKOB 3/I€Chb €CTh
CHeIHabHBIC TPYITIBI «IIPO(1», 3aHIATHS B KOTOPBIX BEIyT HanOoJIee OMBITHEIEC MPETIOAaBaTEIH.

A k1o TyT nmpenoaaer? B JIMIII cnoxunach KkoMaHaa OpenojaaBarTesieil, COCTaBICHHAs, C
OJIHOI CTOPOHBI, U3 BBICOKOKJIACCHBIX MPO(ECCHOHATIOB padOThl C OJApEHHBIMU IIKOJIbHUKAMM,
MPEACTABISAIONMNX pa3udHble peruoHbl Poccuu, a ¢ apyroit — u3 OpIBIMX ydeHukoB JIMIII —
crynento MI'Y, BIID, MOTH, CII6I'Y u apyrux cuibHEUIINX BY30B.

I'ne u koraa Bcé 310 6yaer? buonorudeckoe ornenenne JIMII-2021 coctoutcst ¢ 3 no 26
urona texyuero roga Ha 6asze 3nanus L[JIOOIL B ropone Kupose, 060pynoBaHHOTO y4eOHBIMU
aymutopusmu, Jabopartopusimu. I[lpokuBarh y4dacTHWKM Oymyr Ha 0a3e TOCTHHHIIBI
«Monoaexnas», pacrnoioxkenHor B 3gaHuu [[JIOOUI. Ilpu OonbIIOM KOJMMYECTBE 3asBOK
PYKOBOJICTBO TIOTOKAa OCTaBIIIET 3a COOOH MpaBO Pa3MECTUTh YJYACTHUKOB Ha 0a3e TOCTUHHUIIBI
«Mckox». Ilutanme mIaHUpyeTCs dYeThIpexpa3oBoe B Oydere, pacrmosoKEHHOM B 3/IaHHUH
[IAOOMUI. TocTymHbI Jit06ast MOOMITbHAS CBSI3b U MHTEPHET.

Ckoibko 2310 Oymer crouth? OpHUEHTUPOBOYHAS CTOMMOCTH YydacTuss B pabote
buonornueckoro oraenenuss JIMII B 2021 roamy, BkiIrouyaromiasi OIIaTy OPraHU3alMOHHBIX
pacxo/10B, MPOYKUBAHUS U MUTAHUS ¢ MOMEHTa 3ae3aa (mociie 12.00 3 uross) 10 MOMEHTa OThe3/ia
(mo 12.00 26 wurons), cocrapisier 52 000 (nmsaTbaecsT IBE ThICAYH) pyOJiei 3a KaXKJ0ro y4aCTHHKA.
Jlna mkoneHUKOB M3 ropoaa Kuposa (6e3 mpoxuBanus B roctunuue LIJIOOIL, Ho ¢ yuerom
06emoB) — 27 000 (aBaaaTh CEMb THICSAY) PYOJICH.

Ectb s abrorel mo omaare? Jla: y moGenuteneid M mpu3€poB 3aKIIOUMTENHHOTO dTara
Bcepoccuiickoit  onMMIHMansl  MIKOJBHUKOB (WM 3aKIIFOYMTENBHOTO dTala  HalMOHAJIBHOU
OJIUMIIMAJTBI CTPAHBI MPOXKUBAHUS) 10 OMOJIOTUH, TTOOSANTEICH U TPU3EPOB B JINYHOM TICPBEHCTBE
X1 Bceepoccuiickoro TypHHpa oHBIX OuonoroB (2019/20 yueOHBIA TOM), a TakkKe ydalluxcs
OMOJIOTUYECKOTO OTAENICHUS, MOTyYnBIIUX 1Mo uroram JIMII-2019 nepconansHbIe TPUTIIANIICHAS B
JIMIII-2020.

J{MIJIOMBI APYTUMX COPEBHOBAHUN M PerHOoHAJIbHOIO 3Tana Beepoccuiickoil oJtMMnuaabl
IIKOJbHUKOB, a2 TaK/Ke TMOXBAaJbHble I'PaAaMOTHI M TNMOXBAJbHbIE OT3BIBBI JIOOBIX JAPYTrUX
COpeBHOBAHUIi MPaBa HA JbIOTHI HE AAI0T.

KonkperHnsie pa3mepsl CKUAOK OyayT COOOIIEHBI INKOJIBHUKAM WHAMBHIYaJbHO TIOCIE
MO/IBEJICHUS UTOTOB OTOOpa Ha OMOJIOTHYECKOE OTACIICHHE.

Ecmu ygammuiicss mumeeT mpaBo Ha HECKOJBKO CKHJIOK, TO TIPUMEHSETCS HE CyMMa CKHJIOK, a
HauOOJIbIIAsT U3 HUX.

Kto opranmsyer JIMIU? «l]enmp oonornumenvro2o oopazosanus 00apeHHbIX WKOJIbHUKOBY
(LIJOOLLI). Konmaxmuvie menegonwvt ¢ Kupose: (8332) 35-15-03 (IIJIOOII), (8332) 36-10-56
(onomornueckoe otnenenue IJIOOUI). Anpec mns mucem: 610005, r. Kupos, a/s 5, LIJIOOIIL.
KoHTakTHBIN 3JeKTpOHHBIN ajapec: Kirov@Dbioturnir.org (BerynureabHble padoThl HA 3TOT aapec
BBICHLIATH HE CJIEAYeT, JJIS DTOr0 €CTh CIeluanbHblil agpec Sms2021vst@bioturnir.org). dakc:
(8332) 35-15-04 (LIAOOLI).

Kak nmocrynutes B JIMIII? HaGop B JIMII — xoHKYpCHBINA. /{715 TOCTYyIUICHUS HEOOXOAMMO
He Mo31Hee KOHIA cyTOK 10 Masi 3aperucTpupoBaThCsl B KayecTBe JKeJIAIero nocTynuTb B
JIMII u BpicHaTh HA KOHKYPC PEHICHHS TOMENIEHHBIX HIDKE 3a/laHUi BCTYMHUTEIBHON paboThI MO
BBIOpAaHHOMY TIpeIMETy (JlaTa OTIpPaBKH YCTaHABIMBAETCS MO JaHHBIM MOYTOBOTO CepBepa WU
noyToBOMYy Itemnento). IlpaBuna opopmieHns M OTHPAaBKH BCTYNUTENBHBIX Pa0OT MOMEIICHbI
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Hiwoke. TeM, KTO HMeeT NMpPaBO HA BHEKOHKYPCHOe 3avyuc/eHHe (CM. HHKe), JT0CTATOYHO
3aperucTpupoBaThCH.

Has perucrpanuun adurypuenta JIMII ero poaurtenio (3aKOHHOMY NpeACTABHTENIO)
HY’KHO BHECTH IIePpCOHAJIbHbIC JaHHble pe0eHKka B JU4YHbIN kaOuHer caira IJIOOLI
http://Ik.cdoosh.ru/ u 3amoJTHUTH AaHKETY I BLIOPAHHOTO MOTOKA (0MOJIOTHS) HA CTPaAHUIIE
"IMoaaTh 3aABKY' JIUYHOT0 KAOUHeETA.

CooOmieHust 0 3a4MCIeHUH WK OTKase B 3auucienuu B JIMIL Mb1 moctapaemcs BbICTATh
aBTopaM paboT wiu HampapistomuM ux B JIMII opranmsamusm go 30 mas. [lo paborawm,
HaOpaBIIMM MOJIYIPOXOJHOW Oail, pelieHue O 3aYUCICHUH MOXKET ObITh Ha HEKOTOpPOE€ Bpems
oTJI0KEeHO. Pa00ThI, aBTOPBI KOTOPBIX HE 32aPEerMCTPUPOBAJIUCH, HE PACCMATPHBAIOTCH.

3auncnennsiM B JIMII OynyT BhICIaHBI COOTBETCTBYIOIIME MOTOBOpPHI. [lomaya 3asBKM Ha
MOCTYIUICHHE U OTIIPaBKa MOJATEII0 TEKCTa I0TOBOpa He 00S3BIBAIOT CTOPOHBI K €r0 3aKITI0YCHHIO,
HO OTKa3 JOJDKEH OBITh HAIPaBJIeH APYTOl CTOPOHE B Pa3yMHBIN CPOK.

K xonkypcy B JIMIII-2021 He momyckaroTcsl MIKOJIBHUKH, 3aHecEHHbIe Oprromuterom JIMII
B CTOI-JHCT (B YaCTHOCTH, OTUMcieHHble u3 npenpinymux JIMII 6e3 npaBa noctyruienus B 2020 u
B 2021 romy WiIM MONyYHMBIIME HEYIOBICTBOPHTEIBbHYIO OIEHKY Ha 3auére B JIMIII-2019).
Oprkomuter JIMII Takke ocraBiseT 3a cO0OM MpaBO HE3aBHCHMO OT pe3yjbTaTa KOHKYPCHOM
paboThI OTKA3BIBATh B 3aYKMCIICHUN YYAIIUMCS, B OTHOIIIEHUH KOTOPBIX €CTh OCHOBAHUS CUMTATh, YTO
ux o0ydenue B JIMII HECOBMECTHMO C MPUHIMITAMHU IKOJIBI.

Otbe3n u3 aareps 0e3 caauM 3a4eTa NpH OTCYTCTBUM (opPC-MaKOPHBIX NPUYHUH (TO €CTh
IUIAHOBBIM NpHe3] B JIarepb Ha 4acTh CMEHbI) He JoIycKaercs. B ciyuyae Takoro ormesna
YYCHHUK NONAaAaeT B CTON-JIUCT HA OYAYLUHH IO/,

Kro 3auncasiercs B JIMII 6e3 BcTynure/ibHOM padoThI?
" Ha 6uono2uYecKull NOMoK:

1) noGemutenu u npu3€pbl (HarpaxaE€HHbIE OuniomMamu) 3aKIOYUTENBHOTO 3Tamna
Bcepoccuiickoit omumnuansl mkonbHUKOB 2020/2021 yuebHOro roga no duonozuu; XTSI
3apyOeKHBIX CTpaH, HarpaxaéHaeie aurmuiomamu | wmm |l crenmenn (Wam 3070TBIMH U
cepeOpsIHBIMU MEJAIISIMH) 3aKJIIOUUTEIBHOTO ATara HalMOHAIBHOW OJUMIUAABl CMPAHbl
npoowcusanusi 2020/2021 yuebuoro roma no 6uonocuu (Ouniom |l cmenenu / 6ponszosas
Medanb HAYUOHANbHOU ONUMNUAObL NPABA  BHEKOHKYPCHO20 3AQUYUCIEHUs He 0aém);
pe3yNbTaThl, MOKAa3aHHbIE Ha 3apyOeKHBIX HAIIMOHAJBHBIX OJMMITMAJAX, MOATBEPXKIAIOTCS
MPWJIOKEHHON K aHKETe KOMHEH/CKaHOM COOTBETCTBYIOIMIETO AWIUIOMA; KOMHH JUTIIIOMOB
Bcepoccuiickoil onuMIiMaapl MIKOJIBHUKOB MpHiiaraTh He TpeOyeTcs, TaKk KaKk OpPrKOMHUTETY
JIOCTYIIHBI CIUCKU €€ Pe3yJIbTaTOB;

2) yaammecs JIMIII-2019, mony4uBinume mo uroraMm oOy4eHHs IEPCOHATBHOE MPUTIIAIIICHUE B
JIMII-2020 una 6uonocuueckoe omoenerue, CIUCOK TAKUX YYAIIUXCS Pa3MENIEH B CETH
NutepHer Ha ctpannuke JIMIII.

3) nobGeautenu u npus€psl (HarpaxacHusie guruiomMamu I, I u 11l ctenenn B nure «CeHbOpbI
1» u nunnomamu | u Il crenenu B urax «Cenbopsl 2» u «¥OHMOpPHI 1») B TMYHOM NTEPBEHCTBE
Xl Beepoccuniickoro Typaupa 10HbIX 01osioros 2019/2020 yae6Horo roza.

4) ydgammecss mkon KwupoBckoit obmactu, momyumBmume aumiomsl | u Il cremenm mo
pe3yabTaTaM ydacTHsl B PETHOHAIBLHOM dTare Bcepoccuiickoi omMMIMazbl MKOJIBHUKOB 110
ouosorun 2020/21 yuebHoro roaa, a Taxxe OOnacTHOW omummuaael mo ouomoruu 2020/21
y4eOHOr0 roja.

JAumiiombl  Apyrux oJuMmnuMajx (B 4YaCTHOCTH, PerdoHaJLHOro »J3rama Bcepoccuiickoit
OJIMMITMA/bI IIKOJbHUKOB), 2 TAK/Ke NMOXBAJbHbIC I'PAMOTHI H NNOXBAJIbHBIE 0T3BIBBI JIO0bIX
OJIMMIIMAJ NPAaBa HA BHEKOHKYPCHOE 3a4YMCJICHHE yYamuMmcs u3-3a npenenoB Kuposckoit
00J1aCTH He 1AI0T.
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O MOTOKAX

C undgopmanueii 0 mMareMaTH4eckoM, (U3M4YECKOM H XMMHUYECKOM MOTOKAX MOKHO
03HAKOMUTBCS Ha caiite: https://cdoosh.ru/Imsh/.

Bbuonornuecknii morok. llenpio oOydeHust sBiseTcs YriayOJleHHE W pacUIMpeHue
TEOPETUYECKUX 3HAHWUU IO OMOJOTUU, Pa3BUTHE HABBHIKOB HAYYHO-HCCIICIOBATEIHCKONW PabOTHI,
yMEHUN paboThl C OMOJOTHYECKUMHU OOBEKTaMHU B €CTECTBEHHBIX U JIA0OPATOPHBIX YCIOBHSX.
[IporpamMoii  00y4yeHUs  MOPEIYCMOTPEHO  MPOBEACHHWE  JIEKIIMOHHBIX,  MPAKTUYECKUX,
71a00paTOpHBIX 3aHATUH, IKCKypcuil. [ToMmuMo rpymmnoBoil paGoThl BeAETCS U MHAMBUAYaJIbHAS.
JIIs  CEeMUKIIACCHUKOB  TUIAHUPYETCS TMPOBEACHHE TCOPETHKO-TPAKTHYECKUX KYpPCOB IO
MOp(}OJOTUU  pACTeHH U 300JI0TUM OECIO3BOHOYHBIX, BKIIOUYAIOIIUX JJIEMEHTHl HAy4YHO-
UCCIIeIOBATEIBCKOW paboThl B ipupoie. [l BOCbMUKIIACCHUKOB — KYPCHI IO aHATOMUU PACTCHUM,
300JI0TUHA OECMO3BOHOYHBIX W MO3BOHOYHBIX, TUCTONOTMH. Ha mabopaToOpHBIX 3aHATHSX pedsiTa
ydaTcsi JenaTh Cpe3bl pa3IUYHbIX OPraHoB pPACTeHHM, OWOJIOTMYECKH PUCYHOK, TOTOBUTH
BPEMEHHBIC MUKPOTMpENapaTsl, ONPEACsATh PACTEHUS, AHAIU3HPOBATH HMX MOP(HOIOTHIECKOE
CTpPOEHUE, MOHTHPOBATh TepOapuii, omnpeaessiTh OeCrO3BOHOYHBIX U TMO3BOHOYHBIX >KUBOTHBIX.
Jlis  cTapmiekJIaCCHUKOB — KYpPChl 1O aHATOMUU M (PU3MOJIOTHH YeJIOBEKa, 3MOPHOJIOTHH,
OMOXMMHH, T€HETUKE, (PU3NOJIOTUN PACTEHUH, MOJIEKYJISIPHOM U KJIETOYHOW OMOIOTHH, BOJIOLIUU.
[To oxoHuaHum OOydYEHHS BCEM YYAIIUMCS MTPEICTOUT CAATh 3a4€ThI MO BCEM IPOBOIUMBIM
Kypcam.

O 3A0YHOM OBYYEHMHUMHUN B 00

Jannas ungopmayusn o 3aounom obyuenuu npeonasnaverna GNRONOINIRONDIEROGIE

B »tom romy Bcem yuammmcs Kupockoit o6mactu L[JIOOLI mpenocraBiser mpaBo
c60000H020, 0e3 npedsapumelbHoc0 0moopa, TOCTYIUICHUS Ha 3a04YHOE OOy4yeHue I0
MaTemMaTuke, puznke, XuMUH, U OuoJiorum (1Js yyammuxes 6, 7, 8 u 9 kiaccon 2020/21 yu.r.).
3aouno B [[JIOOII M0:XHO VYHTHCH KaK 10 OJHOMY, TaK H MO0 HECKOJbLKHM mpeameram. /s
pPErUCTpalliM IIKOJbHUKA, KCIAIOIMICTO0 00ydaThCs 3a04HO, ¢ 24 Masi HY)XHO BHECTH €ro
[IEpCOHAILHBIE TaHHBIE B JIMYHBINA KaOuHeT Ha crpanune http://Ik.cdoosh.ru/ (B Tom umciie BHECTH
nepcoHayibHbI HOMEp [IDJ[O) u 3anoNMHUTH aHKETY JJIsI MEPONpUITHS «3a04HOE 00y4YeHHEe» Ha
crpanune «llogatek 3asBKy» NMYHOro KaOwHeTa (€ClIM JIMYHOrO KaOWHETa €Iie HET, €ro Hajao
C03/1aTh, HA)KaB KHOMKY «3aperuCTPUPOBATHCA» HA TOM ke cTpaHulle. JINUHbIN KaOMHET co3JaeTcs
HAa HMS POJUTENIS WIM HMHOINO 3aKOHHOI'O IIpeACTaBUTEISA pPeOEHKa, JaHHBIE OJHOrO WIIH
HECKOJIbKHUX JICTCH BHOCATCS B HEM IO KHOMKe «Bamm metw».). YUEHUKH €KErofHO MOyYaroT
yueOHbIe TOCOOUS U 10 6-8 KOHTPOJIbHBIX 3a/laHUl, pACCUMTAHHBIX Ha PEOAT, KENAOIMIMNX IITy0xKe
y3HaTh MPEIMET, HAYUYUThCS PellaTh HECTAHAAPTHBIE 3a/Ja4H, OATOTOBUTHCSA B BY3 C BHICOKMMH
TpeOOBaHUSAMHU. Y CIICIIHO OKOHYUBIITUM KypC 00y4YEHUS BBIAIOTCS yIOCTOBEPEHUSI.

OO0y4eHue HA 3209HOM OT/IeJICHUM DecIJIaTHOe.

MPABUJIA O®OPMJIEHUSI KOHKYPCHOM BCTYINUTEJBHON PABOThHI
ITO BUOJIOT'H B JIMIII-2021

Yo0eaureJbHass npoch0a K YUYMTEJAM: BbIJIaBaTh YUYCHUKAM 3aJaHUs TOJBKO C
NPUJIOKEeHHEM ONMUCAHHBIX HM:Ke mpaBui! He caemaB storo, Bl cunbHO monBenére pedsT:
HEeTMpaBWIHHO oopMieHHas paboTa He OyeT JonmyIIeHa 0 yJ4acTHs B KOHKYpCe.

IIpaBuia BbInoJTHeHHUS U 0(pOopMIIeHHUS PadOT.

1. ITocne HoMepa Kax/10i1 3ajau B CKOOKaX yKa3aHbl KJI1AcChl, JAJIs YHYalllUXCsl KOTOPhIX OHA
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IMpcaHa3Ha4uYCHa.

2. BoimostHsisi pa6oTy, MOXKHO TIOJIB30BAThCS JIUTEPATYpor (B PEIICHHUSX B TaKOM Ciydae
JIOJDKHBI OBITH MPHUBENEHBI COOTBETCTBYIOIIME CCBUIKH), HO Helb3s npubecamsv K HOMOWU OpYeux
Jodell, 8 MoM Yucie peuams 3a0ayu KoJleKkmugHo. Pabomei, evinonnennvie ¢ napyuieHuem 3mozo
npasuna, uckirouaomes uz koukypca. Ecinm sxxe aBrop Takor paboTsl Bcé-taku nmonanét B JIMILL u B
nporecce OOydeHUs] OOHAPYKHUTCsS, YTO YPOBEHb €r0 BCTYIMHUTEIbHOW pabOThl 3aMETHO BHIIIIE
(akTHIECKOro ypoBHSI CaMOr0 YYE€HHKa, OH Oy[eT OTYMCIeH 0e3 mpaBa MOCTYIUICHHS B Oymylue
JIMII. 3a my0aukanuio (BKJIKYASl MEPenocT) WIN 00Cy:KIeHHe pelleHMil BCTYNHUTeJIbHbIX
3aganuii B UMHTepHeTe 10 OKOHYAHMS CPOKAa OTNPAaBKM padoT BHHOBHbBIE
AUCKBATH(PUIHPYIOTCH HABCeraa.

3. Ha tuTyabHOM JucTe Kaxaoid padoTbl (@ He 3adauu!) MOJKHBI ObITh YKa3aHbI
CBeJleHUsI 0 e€é aBTope. gamunus, uMs, omyecmeo, OOMAWHUL adpec, WKOAd, KIAcc, HoMmepda
domauiHe20 U MOOUTbLHO20 melepoHO8, KOHMAKMHBIU 2JIeKMPOHHbBIU adpec.

[lepen pemieHneM KaXIOH 3aMaudl O0dCeH Oblmb 3anuUcan eé Homep. Ycaoeus 3aoau
nepenucviéams ¢ padomy He HyHcHo!

Pemenue xaxmon 3agauu no Ouozoeuu HEOOXOAMMO BBITIONHATH B OTIEIBHOM (aiiie uiu
Ha OTJEJILHOM JucTe A4, Tiepe] KaKIbIM pElIeHHEM JTOJDKEeH ObITh yka3aH Homep 3anaun 1 GO
ydacTHUKA.

Pemenuss cnemyetr mmcath pa3dbopumMBO, YETKO, MOAPOOHO. Bce ymeepoicoenus,
UCNONbL306AHHblE 6 peuleHUsx, OO0JJICHbL Obimb 0bocHosamvl. Eciu 3adaua umeem HecKobKoO
omeemos, Ha0o Hatumu ux éce.

4. IIpaBuia ornpaBku padoT.

4.1 BeichllIaTh BCTYNHUTEIbHbIE Pa0OTHI HY’KHO B JIEKTPOHHOM BHJI€ 3JIeKTPOHHBIM
MHCBMOM. Apec JUIsi OTIpaBKUA padOT s TMOCTYMAIONMX Ha OWOJOTHYECKOE OT/ICIICHHE:
sms2021vst@bioturnir.org.

4.2 PaboTa BBICBUIAETCS B BUJIC MPHIIOKCHUS K TUCHMY, COCTOSIIIIETO U3 HECKOJIBKUX (DaiiioB.
Jonyckarorcst daiiasl Toabko ¢opmaros .txt, .doc, .docx, .pdf, .jpg, .tif, .png. O6beM Kaxmoro
BJIO’KEHHOTO (haiisia 1omkeH ObITh He Oombiie 5 MO, cyMMapHbIii 00BEM BIIOKEHHBIX (ailyioB — He
oonee 20 MO (mucbma oOBbEMOM Oonbmie 25 MO Ham cepBep He NpuHHUMAET). Dailnibl
rpadudeckux ¢popmartos .pdf, .Jpg, .tif, .png oororckbr Obims xX0powo yumaemvimu.

B paborax kaxmplii Qaiia HeoOXOAMMO Ha3bIBaTh TaK: <KJACcC YUYACTHUKa™>-<HOMEp 3aJ1aui>-
<(hamususl yuacTHUKa>, Haripumep, 9-6-Heanosa.

He nmpuHMMAarOTCs THCHMa, COJCpIKAIMEe BMECTO BIIOKECHHBIX (DAlJIOB CCBHIJIKM Ha (haiiibl,
pasmenieHHble B UHTEpHETE.

4.3 B none «Temay nyeKTpOHHOTO MHChMa C pabOTOM MOJDKHBI OBITH YKa3aHBI: Kiacc, B
KOTOPOM YYMTCSI aBTOp; Topoj (ceno), riae *KUBET aBTop; (aMuius, UMS M OTYECTBO aBTOpA
(MMeHHO B TAKOM MopsaKe!)

[Ipumep BepHO 3aN0JHEHHOTO 3aroioBka: 8 kracc Examepunbype Useanoe [léemp Ezoposuu.

[Ipumep HeBepPHO 3aMOJIHEHHOTO 3arojioBKa: Bemynumenvras paboma 6 JIMIII yyenuka 8
knacca Meanoesa llempa.

4.4 B kasicoom nucome 00MNCHA Oblmb paboma ueaUKOM: MBI HE XOTUM U He Oynem
BBIUCKMBATh M COCIUHSATH YacTH PaOOThI, OTIPABICHHONW HECKOJIBKHUMH NHUChbMaMu. B kpaitHem
cily4ae, €CJIM BO3HHUKJIA CepbE3HAasi HEOOXOTUMOCTh YTO-TO HUCIPABUTh WM JOMOJHUTH B YKE
oTHpaBjieHHOW pabore, MOokHO (He mo3aHee 10 Mas!) OTHpPaBUTH HOBYIO BEPCHUIO PabOTHI
(uenMKOM, a HE TOJIbKO TompaBku!), ykazaB B moje «Tema» mucbMa IMOClie UMEHH aBTopa
«nosmopHasy, HanipuMmep: 8 kracc Examepunbype Heanos Ilémp Ezoposuu, nosmopnas. B Takux
CIIy4asiX pacCMaTpUBaeTCs TOJIBKO MOCIEIHsAS Bepcus paboThl, MPEIbIAYIIHEe UTHOPUPYIOTCS.
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4.5 PaboTy MOXHO BBINIOJNHATH JMOO Cpa3y B DJJCKTPOHHOM BHJE, JMOO Ha CHadaja
OymaxkHbIX jucTax (popmarta A4 (210x297 mMMm; TeTpaaHble JIMCTHI KpaiiHe HeKelaTeJbHbI) C
MOCJIEAYIONIMM CKaHHMPOBAHUEM (B KpailHEM cilydae, €CIM HEeT HUKAKOH BO3MOXKHOCTH BBITTOJHHUTH
CKaHUpOBaHMeE, Jomyckaercs ¢ororpadupoBaHre, HO JIydllle BCe-TaKW HAWTH BO3MOXKHOCTh
OTCKAaHUPOBATh).

Ckanuposams Hyscno ¢ paspeuwtenuem 150 dpi (daiiapl npd TakoM paspelieHHr OObIYHO
nonyyatorcsi 00b€MoM He Oonbiie 400 KO). [Ipu BbimomHeHuHn paboThl Ha Oymare moctapanTech
O00OHTHCH BO3MOXXHO MEHBIIIMM YHCJIOM JIMCTOB — 4Y€M MeHbIle OyneT (aiijoB ¢ paboToil, Tem
jerde OyaeT TpOBEpSIONMM — MO0 coeanHUTh Bce (aitmbl ¢ pemeHusima B onuH. Ilepen
OTHPaBKoOii padoThl YOeauTech, UTO Bee (paijibl XOPOIIO YUTAKTCS!

4.6 OTkioHSIIOTC 0e3 paccMOTpeHHsi padoThl, 0QOpMJeHHbIe HJIH BBICJIAHHBIE C
HapylIeHHeM NpPaBHI:

v’ oTmpaBiieHHbIE MO3/HEe KoHIa cyTok 10 mast 2021 roza Mo MOCKOBCKOMY BPEMEHH;
OTIIPABJIEHHBIE YACTAMHU B HECKOJIbKUX IACHMAX;
C HEBEPHO 3aIIOJHEHHBIM 10JIeM «TemMay 3JeKTPOHHOI0 MHChMa ¢ paboTOM;

C ucroib3oBaHueM (aiaoB HemomycTuMoro Gopmara (cM. BbIlne M. 4.2), CIHMIIKOM
0ONBIIOro 00bEMA HIIH IIOXO YUTACMbIX;

ANRNRN

0e3 yKa3aHus Ha MEPBOM CTPAaHUIIE YKA3aHHBIX BHINIE B 1. 3 aHKETHBIX IaHHBIX aBTOPA;

ANAN

COJZiepKaIllie BMECTO BIIOKEHHBIX (ailJloB CChUIKH Ha (hailiibl, pa3MeIICHHBIE B
UHTEPHETE;

v’ paboTsl, 0(OPMIIEHHBIE C HAPYIIEHHEM OIMCAHHBIX BBINIE B IMI. 3 ¥ 4.2 ClelUalbHbIX
TpeOOBaHMIA;

v' paboThl, aBTOPbI KOTOPBIX HE 3aPETHCTPUPOBAIMCH B KAUECTBE MKEJIAIOIIMX TOCTYIIUTh B
JIMI Ha caitre LIJIOOIL.

4.7 PaboTy, OTIPaBICHHYIO 3JEKTPOHHBIM MHUCHMOM, OOBIYHON MOYTOH 1y0JMpPOBATH He
HY?KHO!

3AJIAHUSA BCTYINUTEJBHOR PABOTHI IO BUOJIOT A

[lepen kaxaplM 3aJaHMEeM B CKOOKax YKa3aHO, Uil YYEHMKOB KAaKHX KJIacCOB OHO
npeaHazHaueHo. Ilpu mpoBepke pa®oT pelneHust 3aaad, He MpeJHA3HAYSHHBIX JUIA Kiacca, Ie
YUYUTCS aBTOP pabOThl, OLlEHNBATHCA He OyayT!

1. (7-8) «lIpusnexamenvhuiii opeanuzm» YacTh KUBBIX OPraHU3MOB HMEET MACKHUPYIOIIYIO
OKpAacCKy, a Apyrue, Hao00pOT, OKPAIIEHBI APKO.

a) [loueMy opraHnm3MaM MOXeT OBITH BBITOJIHO TPHUBJICKaTh K ce0e BHHMaHHWE, Belb, Ha
MIEPBBINA B3TIISA, KAXKETCsI, 4TO OBITh HE3aMETHBIM JISI BparoB 00Jiee MoJIE3HO.

0) HazoBure He MeHee S5 [NPUHUMNMAIBHO  PA3JIMYHBIX IPEUMYIIECTB  HAJIWYUs
«IIPHUBJIEKATEIILHON» OKPACKHU ISl €€ HOCUTEIICH.

B) [IpuBenuTe npUMeEpbl «IIPUBJIEKATEIbHO» OKPALLIEHHBIX pACTEHUH W  KUBOTHBIX,
MIPUHAUICKAINX K Pa3HBIM CUCTEMATUYECKUM TPYIIIIaM.

2. (7-8) «Vnusepcanvnwiti onviriumenvy 1|BeTKOBBIE — IOBOJBHO MPOTPECCHUBHAs TIpyIIa
pacteHuil. YToOBl MOCTHYL TAKOTO JBOJIIOLMOHHOIO Yyclexa, HeoO0XOJUMO HMETh IOYTH
COBEPIUEHHBIE MPHUCIOCOOJEHUSI HE TOJBKO K BBDKMBAHMIO B Pa3jIMYHBIX YCIOBHUSAX, HO U K
YCIIETHOMY Pa3MHOKEHUIO B HUX. KiltoueBoit 0COOEHHOCThIO Pa3MHOXKEHUS IBETKOBBIX PACTEHUI
SBJIIETCA OIBUICHHE: areHTaMHM IO MEPEHOCY MbUIbLbI CIYXaT KaK HEKUBbIE, TaK U JKUBbIE
00BeKThl. B mocnenHeM ciydae «ycuiHs» B IMPOLIECCE BOMIONMM JJIs B3aMMHOW ajanTaluu K



ONBUICHUIO TPUJIAral0T Kak PacTeHHs, W3MEHssl (opMy I[BETKa, TaK W >KMBOTHBIC-OMBUIMTEIH,
U3MEHASA KaKkue-Tu00 4acTH CBOETO TENIA.

a) [Ipennoxxure MozeNb YHUBEPCAIBHOTO YKUBOTHOTO-ONBUIMTENS, KOTOPBII MOT ObI TOMOYb C
peleHrneM MMpoOIEMBbI MO MEPEHOCY MBLIBIBI KAK MOXKHO OOJIBIIEMY KOJMYECTBY BUAOB PACTCHUI.

0) Kakue rpynmsl pacTeHuii Moriu Obl CTaTh TAPTHEPAMU ATOTO YHUBEPCATHLHOTO KUBOTHOTO-
ONBLUTATEIIS?

B) Kakue npenmyriecTBa u HeJOCTATKU MOTYT OBITh Y TAKOTO YHUBEPCATHHOTO OMBLIUTENS IO
CPaBHEHUIO C OMNBUINTEISIMH, CHCIHATM3MPOBAHHBIME Ha OTIEIBHBIX TPyINIax M Jake BHUAAX
pacTeHuin?

3. (7-8) «Cynepxuwynoe pacmenue» B mpupone CyIIECTBYIOT pacTeHUS C aKTUBHBIM U
MACCUBHBIM CIIOCOOOM OXOTBHl Ha JKMBOTHBIX. J[7s1 OXOTHI Takue pACTEHHUS HCIOIb3YIOT,
o0Opa3yronuiicss B WX KIETKaX IMOTCHIMAN JCHCTBHS, YTO IO3BOJISCT COBEPIIATH JOCTATOYHO
OBICTpBIEC U CTICIIU(PUIHBIE IBUKCHHUS.

a) Bo3MOXXKHO 7M1 TNOSBJIICHUE B JAJbHEWIIEM pAaCTCHUUW C HHBIMH, YEM HMMEIOTCS ceidac,
MEXaHHU3MaMH JIOBJIH KMBOTHBIX ?

0) [IpuBenuTe 1Ba MPUHIMITMATBHO HOBBIX MEXaHNU3Ma, BOBHUKHOBEHUE KOTOPHIX, MO-BaIIEMY
MHEHHIO, HanboJiee BEpOsTHO.

B) KakuM 00pa3oM MOXET W3MEHUTHCS pAIlMOH NHUTAaHUS W apeall TaKuX PACTCHUH, MpH
MOSIBJICHUM HOBBIX MEXaHU3MOB JIOBJIU )KUBOTHBIX ?

4. (7-8) «Camoit  3anaciuewiiiy B yCIOBUSAX CE30HHOrO KIUMaTa JKHUBBIE OpPraHH3MbI
CTAJIKUBAIOTCSI C HEOOXOIMMOCTBHIO TEPEKUBATHh JUTUTEIbHBIN HEOIArOnpHUsITHBIA TEpPHUOA, B
TEYCHHE KOTOPOTO JIOCTYITHOCTh HEOOXOUMBIX peCypcoB (BOIbI, ITUIIN) 3HAYUTESIIBHO CHUXKACTCS,
MO3TOMY MHOTHE JKMBOTHBIC 3allacal0T WX B CBOEM TeJie WJIM K€ BHE ero. Beibepute camoro
3armacjauBOro B CICAYOMUX HOMUHANMIX: «Cambie OOJBIIME 3amachl MO COOTHOIICHUIO K Macce
TeNa >KUBOTHOTO»; «3amacaHue caMoro TPYAHOIOCTYIMHOTO pecypcay; «Camble dKCTpeMabHBIC
ycioBust coopay. Jlns atoro:

a) B xaxa0il U3 Tpex yKa3aHHBIX BbIII€ HOMUHALIMI MPUBEIUTE HE MEHEE ISITH Pa3IMYHbBIX
YKUBBIX OPraHU3MOB, KOTOPHIE, MO-BallIEeMy MHEHHIO, SBJISIFOTCS HanbOoJIee MOIXO0ASIIIIUMH.

0) g ka0 U3 HOMUHAUMK yKa)kKUTE€ HAOOp M3 HECKOJBKUX MMapaMeTpoB, MO KOTOPHIM BBI
O0TOMpa M KUBOTHBIX B MPEABIAYIIEM ITyHKTE.

B) [l ka0l HOMMHAIIMU OIEHUTE BHIOPAHHBIX JKMBOTHBIX MO YKAa3aHHOMY BaMH HaOOpy
napaMeTpoB U3 MPEbIAYIIETO MYHKTa JIJIs TOr0, YTOOBI BEIOPATh OOSIUTENS CPEaU HUX.

5. (7-8) «Cmpameeu» B 3k0N0OrUYM NPUHSTO BBIICIATH JIBAa TUIA CTPATETUH BOCIIPOM3BEICHUS:
K-u r. OgHako U3BECTHO, YTO HEKOTOPHIE BUBI MOTYT MEPEXOAUTH OT OJIHOM CTpaTeruu K APyroil.

a) Kakue sxonornueckue GpakTopsl MOTYT CTaTh IPUYMHON CMEHBI CTPATETHUHN ?

0) Kakue ocoOeHHOCTH aHATOMUU U (PU3UOJIOTHH OPraHU3MOB MOT'YT CIIOCOOCTBOBATh TAKOMY
NEPEXOY MEXKIY CTPATErUsAMHU?

6. (9-10) «Heszooposwiti 0bpaz ocusznu» CHOPT BBICOKMX JIOCTHIKEHHH YacTO CONPSIKEH C
HEraTUBHBIMU MOCJIEJCTBUSMU JUI OpraHU3Ma CIIOPTCMEHA.

a) [Ipenioxxure COUCOK W3 TATH AHATOMUYECKMX H (U3UOJOTHMYECKUX HU3MEHEHUH B
OpraHu3Me YeJI0BEKA, KOTOPHIE MO3BOJAT YIAYUIIUTh PE3YIbTATHI CHOPTCMEHOB B JIETKOM aTJETHKE.

0) CpaBHUTE JaHHBIE HM3MEHEHUS C HM3MEHCHHSIMH, MPOUCXOASUIMMH TOJ BO3JACHCTBUEM
JIONIMHTA, 110 CIIEKTPY HEraTUBHBIX MMOCJICICTBUM.

B) Kak 3Tu HeratuBHbIE MTOCIIEACTBUS, TPEAJIOKEHHBIX BAMU U3MEHEHUI, MOKHO IIPEOOJIETD,
YTOOBI YIYUIINUTh (PU3MUECKUE TTapaMeTPbl CHOPTCMEHA C HAMMEHBIIIUM BPEJOM Ui Opranuzma?



7.(9-10) «/lokamuzayusi» Bam HEOOXOAMMO ONpEAEINTh, Kakas 4YacTh H3y4aeMOro BaMH
1eJIeBOro Oejika HeceT Ha cebe curHain sijaepHoi okaau3anuu (nuclear localization signal, NLS),
KOTOPBIN SIBISETCA METKOW JUIA €ro TPaHCIOPTUPOBKU B sAApo. [ 3TOro Bl co3paiid TpHU
BapuaHTa 3kcrnpeccuoHHbIX JJHK-koHCTpyKINiA, KOTUPYIONUX PEKOMOMHAHTHBINA O€JIOK, CIUTHIM
¢ FLAG-tarom: koHcTpykuus 1 xonupyeT noiaHopasmepHsiii 6emok ¢ FLAG-Tarom; KOHCTpYKIHS
2 xonupyeT N-nomeH Oenka ¢ FLAG-tarom; koHcTpykius 3 kogupyetr C-nomen 6enka ¢ FLAG-
taroM. Jlanee BBl TpaHchopmupoBanu kietku Hela kaxmoir m3 tpex JHHK-koHCTpyKnmii B
OTJIENIbHBIX SKCIEPUMEHTax, PacTU/IM KIETKM B CpPEIE HECKOJIbKO JIHEeW, a 3aTeM ClIeJalu
UMMYHOTUCTOXMMHUYECKOE OKpAIlMBAHME KJIETOK aHTUTENaMH NPOTHUB TyOynMHAa (CHTHajl
o0o3HayeH kpacHbIM IBeToM) W TpoTuB FLAG-tara (curram o0O3HA4YeH 3€JIEHBIM IIBETOM).
Pe3ynpTarhl 3KCIIEPUMEHTOB U CXE€MBI UCII0JIb30BaHHBIX B HUX /IHK-koHCTpyKIMii IpuBeneHb! Ha
PUCYHKE HHUXKE.

JKcnepumeHT 1 JKcnepumeHT 2 JKcnepumeHT 3

| F N FLAG B FLAG

KoHcTpyKuma KoHcTpyKuma 2 KoHcTpyKuma 3

a) B xakom KoMIIapTMEHTE KJICTKH JIOKAIU3YeTCs TyOyuH?
0) Ha xakoM momeHe 1ieaeBoro 60enka Haxogurcss NLS?

B) OOBsicHUTE pacupCaCICHUC KpAaCHOIroO U 3CJICHOI'O CUTHAJIOB IO KOMIIAPTMCHTAM KIJICTKH B
KaXJ10M SKCIICPUMCHTC.

r) OObsicCHUTE TOSIBJICHHE 3€JICHOTO CHUTHAJIa B MeCTe, YKa3aHHOM Oenoi ctpeinkoil. [Touemy
OHO HOCUT €MHUYHBIHN CiTydai?

n) Kak m3meHuTcs pacrpeneneHne CUTHaiIa B KaXKIAOM ciydae, eci Ha C-TOMEH IIeNIeBOro
Oenka 100aBUTHh OJJMHAKOBO JIOCTYIHBIN cUTHAI dKkcropTa u3 sapa (Nuclear Export Signal, NES)?

e) Kakumu cmocobamMu MOXHO peryqupoBaTh HaxOXIeHHE Oelka JHIIb B  OJHOM
KOMIIapTMEHTE (SApO WJIM LUTO30Jb), eciu y Hero ectb kak NLS, tak m NES? Ouenute
IPEUIOKEHHBIE BAMU CIIOCOOBI IO KPUTEPUIM 3PPEKTUBHOCTU U OOPATUMOCTH.

8. (9-10) «Kuremounvie snympennocmuy Bbl UCCleayeTe COACPKUMOE KUBOTHOM KIeTKHU. JIis
ATOTO BBl paspyliaeTe KIETOUYHYIO O000JOYKY ¥ TPOBOAWTE paslieJieHHEe KIETOUHBIX
KOMITAPTMEHTOB C TIOMOIIbIO IeHTpudyruposanus. [locienoBaTeIbHO TOBBIMIAS IIEHTPOOSIKHOE
yCcKOpeHue B IeHTpudyre u codupasi 0cajiok, Bbl 100UBaeTeCh pa3JieieHusi CMecH Ha 4 (pakiim,
coJlepKalllue OYMUICHHBIE $JIpa, MHUTOXOHJPHUHM, MHUKpOcOMbl W pubocombl. K coxanenuro,
MOJIITMCH Ha TIPOOHMPKAX CTEPIIHCH, M BaM TPEJICTOUT Pa3o0paThCs, KaKue OpraHesUIbl HAaXOATCS B
KakIoH u3 dYeThlpex mpobOupok. Bwer moammceiBaecte ux I, II, III, IV u mnpoBoaute naBa
HKCIIEPUMEHTA.



OkcnepumeHT 1. Bbl oOpabarbiBaeTe Kaxayro (pakiuio B COOTBETCTBMM C IMPOTOKOJIOM
BeiieneHuss JIHK. IlomydenHslii pacTBOp BBl HCHOJIB3yeTe B KadecTtBe Marpuuel B IIL[P
(monuMepa3HOM LIETHOM peakuuu) ¢ TMpaiiMepamu, CHeIU(PUUHBIMH K OJHOMY W3 TEHOB,
Kogupyromux aktuH. [lonmydennsie B pesynbrare [P nmpoaykTel pasznensere 31eKkTpodope3om B
arapo3HoM reze. [losydeHHsli pe3yabTar NpeaCcTaBiIeH HUXKE.
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OkcnepuMeHT 2. 3areM Bbl pazzensiere OenKd, COJIepKalluecss B BbIJCIEHHBIX BaMU
bpakusx, B ICHATYPUPYIOIIEM aKPHJIAMHTHOM T'eJie ¥ TIPOBOIUTE BECTEPH-OJIOTTHHT (BBISBIICHUE
OEJIKOB C TIOMOIIbIO AaHTUTEN) C aHTUTENaMu K GepMeHTy akoHMTasza-2. [lomydeHHBIN pe3yabTaT
IPEJICTABIICH HIXKE.

Homep dpaKumm

| Il n v

80 k[la =

TR v

a) Kpatko 00bscHMTE NpPUHLMII pa3/eJeHUs OpraHeyl ¢ MOMOUIbI0 IEHTPU(YrupoBaHUS.
[Touemy nnsi ocaxaeHust saep TpeOyeTcs MeEHbIIEe IIEHTPOOEKHOE YCKOpPEHHEe, YeM I
OCAKJEHUS MUTOXOHIPUI?

0) Mcrnonb3ys naHHbIE, MOIYYEHHBIE B ONHCAHHBIX JKCHEPUMEHTAX, MPEANOIOKHUTE, KAKUE
opranemisl HaxoasaTesa B mpooupkax [ u II. [Tosicaure cBoii oTBeT.

B) [Ipeyioxkure MUHUMYM TpU BapuaHTa 3KCIEPUMEHTA, KOTOPBIA IO3BOJIUT YCTAaHOBUTH
conepxxkumoe npooupok Il u IV.

9. (9-10) «Kpucnep» Texuomoruss CRISPR-Cas mupoko HCIONb3yeTcss I BHECCHHUS
MyTanuii B reHsl. [Ipunmun paGotel 3Toit TexHonoruu cuenyrommii. K monexyne JTHK-mumenn
npuBiiekaeTcs Hykieaza Cas9, kotopas paspesaet 3ty monekyny JHK. [dns npusneuenus Cas9 k
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JHK-mumenun wucnonssyercss rugoBas PHK, koropass KOMIUIEMEHTapHO B3aMMOJIEHCTBYET C
neneBoit mosekynor JIHK. Jlns toro, uro6er Cas9 y3Hanma MHIIEHB, K IOCJIEI0BATEIBHOCTH,
y3HaBaeMoil rugoBoii PHK, nomkna mpumbikath Tak Ha3biBaeMmass PAM-mocnenoBaTeabHOCTb.
Cas9 pazpesaer JIHK-mumenb, oTcTynuB Tpu HykJeoTnaa oT PAM-mocnenoBaTesibHOCTH, Kak
ToKa3aHo Ha pucyHke Hmke (npuBeneHa Cas9 u3 6akrepuun Streptococcus pyogenes).

Cas9

Y3HatowWwmm y4acTok
rmposon PHK

rmgosasn PHK

Cas9-0enkm, TMONy4YeHHbIE W3  pa3HbIX  OakTepuid, y3HAIOT pa3nmuuHsie PAM-
nocienoBarenbHocTH. Tak, Cas9 u3 Gakrepum Streptococcus pyogenes (SpCas9) ysnaer PAM
nocaenoBarenbHOoCcTH Buga NGG (N-mob6oit mykmeotun). Jdpyroit depment — Cas9 u3 Oakrepun
Staphylococcus aureus (SaCas9) ysuaer PAM apyroro Buga: NNGRRT (R = A win G). Kak u B
ciaydae SpCas9, PAM s SaCas9 cienyet 3a nmociie10BaTeIbHOCThIO, y3HaBaeMou ruooii PHK,
U pa3pblB BHOCUTCS Ha PacCTOSIHMM Tpex HykiaeotuaoB 1o PAM. Pa3mep y3Haromeil uactu
rugoBoii PHK y SpCas9 u SaCas9 — 20 HykneoTuios.

ITocne paspesanns JHK knerounsie cuctemsl penapaunu JJHK mbITaroTcss COEMMHUTD KOHIIBI
pa3pbiBa, OJTHAKO MHOT/IA B XOJI€ ATOTO MPOIECCa B MECTE CThIKA J00ABISACTCS WU TEPSAETCS OJUH
WJIM HECKOJIBKO HYKJICOTHJIOB.

Huxe mpuBeneHa mocieaoBaTeIbHOCTh UYEIOBEUECKOro reHa X, B KOTOPBIA TIIaHUPYETCs
BHECTH MyTanuio ¢ nomomipio cucremMbl CRISPR/Cas (pucyHOK HHXKE M HPUIIOKECHHE K 3ajaue).
DTOT TeH KOAUPYET (PEPMEHT, OJHAKO CTPOEHHUE ATOro epMEHTa HEM3BECTHO — BBl HE 3HAETE, I
HAXOJUTCSI aKTUBHBIN LIEHTpP. BBl XOTUTE BHECTH MYyTalMIO, KOTOpas AefaeT OesloK, KOAUPYEMbIii B
ATOM T'eHe, He(DYHKIIMOHATBHBIM (TaKOHM MPOIIECC HA3bIBAETCS T€HHBIM HOKAYTOM).
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TouKa Hayana TPaHCKPUML MK

l CrapT-Ko4oH
CGGTGGGAGGTCTATATAAGCAGAGCTGGTTTAGTGAACCGTCAGATCCGCTAGCGCTACCGGTCGCCACCATGC

TGAGCAAGCGCGAAGAGCTGTTCACAAGAGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCA
CAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACC
ACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTA
CCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCgtacagaaggttggagtctttttatttcagttttcttctttctaggtacta
WUHTpOH
ctacatttattagcctctagagcactttaaacctaaaattatggttgtgttgttatttgaaatctctaaatttattttttagtctctagaataageage
attttaatgtggttcccaacatatggctttatagtaagttcagtggaatagtttcctcttcttectctctctcattcttcagaggacctcatcatggtag
gtttttgttttcttagGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAG
ACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAG
GAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAA
GCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGAC
CACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTC
CGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATC
Cron-KonoH

ACTCTCGGCATGGACGAGCTGTACAAGTAACCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAAC
TTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTG

Monn-A-curHan (TepmUHaATOP TRAHCKPUNLLUN)
CATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAACGCGTAAATTGTAAGCGTTAATATTTTGTTAAA

a) C kako#l cpeaHell 4acTOTOM B MPOM3BOJIbHOM JIMHHOW ABylenodeuyHou moisekyne JHK
OyAyT BCTpeUuaThCs MOCIICIOBATEIBHOCTH, KOTOPBIE CMOXKET y3HATh Hykiea3a SPCas9?

0) C xakoil cpeiHeil 4acTOTOM B IPOU3BOJIBHOM JJIMHHOW JBylenoyedHor mosekyne JJHK
OyayT BCTpeuaThCs MOCIIEIOBATEIbHOCTH, KOTOPBIE CMOXKET y3HATh Hykiea3a SaCas9?

B) O0ObsicHuTe, kakuMm oOpa3zom Texnojoruss CRISPR/Cas mo3BosisieT ocyiecTBIsITh T€HHBIHA
HOKAyT.

r) 3anuimTe Mociea0BaTeIbHOCTh y3Haromel yactu rugoBoi PHK mnns SpCas9 nns HokayTa
reHa X. Eciu Bbl cunTaeTe, 4To B reHe X €CTh HECKOJIbKO mocieaoBaTenbHocTer 1 SpCas9,
BbIOEpUTE M3 HUX CaMyIO0 MOIXOISIIYIO (TO €CTh Ty, IPU MCIIOJIb30BAaHUU KOTOPOW BEPOSTHOCTD
WHAKTUBUPOBATH T'€H MaKCHUMaJbHa).

1) 3anuImTe MOCIeI0BaTeIbHOCTh y3Haromen yactu runoBor PHK mns SaCas9 mns HokayTa
reHa X. Ecim BBl cuuTaere, 4To B TeHe X €CThb HECKOJBKO mocienoBareiabHocTen ansa SaCas9,
BbIOEpUTE M3 HUX CaMyIO0 MOJIXOJAUIYI0 (TO €CTh Ty, IPU UCIOJB30BAHUM KOTOPOM BEPOSITHOCTH
WHAKTUBUPOBATh F'€H MAaKCUMaJbHA).

IHpunoxenue k 3axaye. [locienoBarenbHOCTh TeHa X B BUJIE TEKCTA!

CGGTGGGAGGTCTATATAAGCAGAGCTGGTTTAGTGAACCGTCAGATCCGCTAGCGCTACCGGTCG
CCACCATGCTGAGCAAGCGCGAAGAGCTGTTCACAAGAGTGGTGCCCATCCTGGTCGAGCTGGACG
GCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGC
TGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCC
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TGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGT
CCgtacagaaggttggagtctttttatttcagttttcttctttctaggtactactacatttattag
cctctagagcactttaaacctaaaattatggttgtgttgttatttgaaatctctaaatttattttt
tagtctctagaataagcagcattttaatgtggttcccaacatatggctttatagtaagttcagtgg
aatagtttcctcttcttcctctectectcattecttcagaggacctcatcatggtaggtttttgtttte
ttagGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAA
GACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGA
CTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTA
TATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGA
CGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCT
GCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCA
CATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTA
ACCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATA
ATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTA
GTTGTGGTTTGTCCAAACTCATCAATGTATCTTAACGCGTAAATTGTAAGCGTTAATATTTTGTTA
AA

10. (9-10) «/Iuwnss xpomocoma» B 1998 rongy apreHTHHCKHE YICHBIC UCCIICIOBATN KAPUOTHII
3ebOpoBoii amamuHbl Taeniopygia guttata m oOHapyxwid, 9TO B €€ cOMaTHUSCKHUX KieTkax 40
XpOMOCOM, BKJIKOYas MojaoBbie Xxpomocombl Z 1 W. IIpu ucciaenoBaHuu noiaoBbIX KIETOK HApSAy C
aytrocoMamu U1 Z 1 W XpomocoMmamu, OblsIa OOHapyXeHa JOMOJHUTENbHAsI KPYIHas XpOMOCOoMa,
KOTOPOM HUKOT/Ia HE ObIBAET B COMATHMUYECKHX KJIETKaX. DTy XPOMOCOMY Ha3zBaiM «Xpomocoma
nosioBsIX Kietok» (panee — XI1K). B 2019 roxy rpymma pocCHICKHUX YYeHBIX Mokaszaia, yto XITK
€CTh B MOJIOBBIX KJIETKaxX (M OTCYTCTBYET B COMAaTHYECKUX KJIETKaxX) y BCEX MNEBUYUX MNTUIl. Y
octanbHbIX NTUIl XIIK HeT HM B MoOJIOBBIX, HU B coMartnueckux kietkax. [Ipu srom XIIK mo-
pazHoMy BeAeT cebsi B Meilo3e y camiioB u camok. Y camioB XIIK oOHapyxwuBaeTcsi B
IPEAIECTBEHHUKAX TIOJIOBbIX KJIETOK, HO TepseTcd IIocJie MEepBOro JACJICHHs Melo3a U B
criepmarto3ouapl He nomagaer. Y camok XIIK coxpansiercss Ha OpOTSHKEHWH BCETO MeEWo3a U
repefaeTcss MOTOMKAaM 4Yepe3 sAuuekneTku. Ho, B oTnMunMe OT OCTaJbHBIX XPOMOCOM, IIOCIE
nepBoro neneHus menosa, obe XIIK momagaroT B KJIETKY MNPEIIICCTBEHHUIY SHIEKICTKH, a

nossipaoe tenbiie XIIK He momyyaer. B pesynbraTe Bo Beex siflieKJIeTKaX 0OHAPYKUBACTCA 10 JIBE
XIIK.

a) Kak nHaspiBaeTcs sBieHHe, OOHAPYKEHHOE POCCUHUCKUMH YYEHBIMH Y BCEX MEBUYUX MTHUIL?
Maiite onpenenenue 3toro siBiaeHus. [IpuBenute He Oosee Tpex NMPUMEPOB OPraHU3MOB Pa3HBIX
TaKCOHOMHUYECKHUX IPYII, Y KOTOPHIX HA0II01aeTCs JAHHOE SIBJICHUE.

0) [Ipeanonoxum, yto B XIIK omHoro u3 BUAOB MEBUMX NTUIl €CTh TeHbl A u B. Bbl
CKpEIIMBAETE TETEPO3UTOTHYIO CaMKy C JIOMUHAHTHBIM TOMO3UTOTHBIM camiioMm. [IpuBenute
CXEMY CKpEIIMBaHUsI, MOKAXKUTE TF€HOTUIIbl POAMTENIEH M MOTOMKOB, U T'aMEThl, MPOU3BOJIUMbIE
caMiioM U caMkoi. CKOIbKO (DEHOTUIMMYECKUX KJIACCOB MOTOMKOB BBl OXHJACTE MOIYyUYUTHh U
nouemy?

B) B pesynprare myranuu oOpasoBaicst ayuienb al, pelecCHBHBIA MO OTHOLICHHIO K A H a.
JlaHHbIl ajuienb B IOMO3HUIOTE€ CHUXKAET KOJIMYECTBO IOTOMKOB, OCTAaBJISIEMBIX caMKOM. Kak
HOBJIMSET ajlieb al Ha caMKy y KOTOpOil BIEpBbI€ BO3ZHUKIIA IaHHAs MyTalMsl U €€ TOTOMKOB?

ABtopel 3amad: 7-8 wnaccet — O.H. Buwnuykas, E.H.Jlumonosa, 9-10 xnaccer —
A.A. Aeanos, T.FO. baiimax, H.C. buzses, B.C. Bwvrowkos, /I.B. [Iynos.
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