KHUPOBCKAA JIETHAA MHOI'OIIPEJIMETHASA IIKOJIA (JIMII)
OBBABJIAET HABOP YHAHINUXCA HA UKOJIb 2019 T'OJA

O IMKOJE

Yro Takoe JIMII? Kuposckas JIMII ocnoBana B 1985 romy u mpoBOAUTCS € T€X IOP
€XKEroJH0. DTO JIETHUH JIareph, I/I€ MIKOJIbHUKUA COUYETAIOT OT/IBIX C MHTEHCUBHBIMU 3aHATUSAMU. B
JIMIII dyetblpe mOTOKAa — Mamemamuyeckuil, ¢uauiueckuu, OUOIO2UYECKUU U XUMUYECKUU.
Kaxxiplii y4eHHK MOXET YYUThCS TOJBKO Ha onHOM moToke. Ha maTtemaTuyeckuil NMOTOK
NPUHUMAKTCH Yy4daliuecs, OKOHUMBIIHe 6, 7, 8, 9 mam 10 kiaacc, OMooruvYecKuii —
okoHumnBIIKe 7, 8, 9 niu 10 kiace, Ha puU3NYeCKUii 1 XUMHYECKUd — OKOHYUBIIHUE 8, 9 Mim
10 kaacc.

OOy4deHre COCTOUT M3 PETYJSIPHBIX exeaHeBHbBIX 3aHaTuii ¢ 9.00 mo 13.00 (+ 2 yaca mocie
obena nis rpynn «mIpodu»), a Takxke MPOBOAUMBIX BO BTOPOW MOJIOBUHE JHS COPEBHOBAHMUM MO
npeaMeraM, KOHCYJIbTallUi, KPY>KKOB, JIEKIIUA U (aKkyIbTaTUBOB. YHCIEHHOCTh y4eOHOM IpyIIbI
00br4HO He Oosiee 20 YenoBeK.

Crpannuka Kuposckoit JIMILI B Unutepnere: http://cdoosh.ru/Imsh/about.html. B paznene
«ApxuBbl» MoxkHO Haitu Marepuansl JIMII ¢ 1993 mo 2018 roxa. Ilonesnas mabopmarus 00
JIMIII, ocobenHo o €€ OWOJIOTMYECKOM  OTICICHHH, €CTh Tak)Ke Ha  cauTe
http://bioturnir.ru/sms/main, a o eé¢ ¢busuueckom otaencHuu B rpymme https://vk.com/smsphysics.
[loznakomutbess ¢ MHeHusiMu 00 JIMII e€ yueHMKOB U mpenojaBarenieid, MOCMOTPEThH
¢dotorpaduu, cresaHHble B MIKOJIE, MOKHO B cOO0IIecTBE colralibHON cetu vk.com JIMIII Kupos
(http://vk.com/club41447) u npyrux.

3auem Hyxna JIMII? B 3agaun JIMII BXoAsT pa3BUTHE y LIKOJbHUKOB CBONCTBEHHOTO
M3y4aeMON HayKe CTHUJISl MBIIUICHHS, MOBBIIICHUE UX 00IIer U nmpodecCUOHATBbHON KYIbTYPHI,
MOATOTOBKA K HAYYHOW JEATENIbHOCTH, BOCIHUTAHWE WHTEIUIMTEHTHOCTH M MOPSAOYHOCTH. [Ipm
ITOM:

— TPUOPUTETHBI aKmueHvie Qopmsl YuéOvl, B YACTHOCTH, HA MATEMaTHYECKOM H
(GU3UYECKOM MOTOKaX MHOTHE HYXHBIE TEOPETHUYECKHE PE3YJIbTAThl YUCHUKHU IOTYUYalOT CaMK»»
yepes pelIeHne 1eaecoo0pa3Ho mo100paHHbIX U PACTIONOKEHHBIX 33]1a4;

— B JIMII co3paéres kyasm cepvésnoil yuédwnl (TOUHEE, pabomol): TIOXO YUYUTHCS, HE YMETh
pemath 3a/1a4u 371eCh HE MPECTUKHO; KYJIbTUBUPYETCS U)8CME0 NPodeccuoHanibHou 00uWHoCmu,

— Kad#covlll npenodasamenv s611emcsi 00HOBPEMEeHHO U 8ocnumamesniemM 6 ceoell y4yeOHOU
epynne: HenW30€XKHOE B TaKHUX YCJIOBHSIX TECHOE IOBCEIHEBHOE OOIEHWE TperoaaBaTeseid ¢
YYEHUKAMH TIO3BOJISIET TMOCJIEAHUM BOCIHPUHUMATh CMUIb MBIIUICHUS W TOBEICHUS CBOUX
YUYUTEIICH.

Tak TyT ¢ yrpa 1o Houu yuarca? Yuarca B JIMII nemano. Ho ymeroT 31ech U OTAbIXaTh.
[Tocne KaxIbIX YEThIPEX YUEOHBIX THEW — OJIUH BBIXOJHOM. [[71s1 skenaromux paboTatoT pa3IndHbIe
KITyObI, (paKyJIbTaTUBBl U KPYKKH, TPOBOASATCS KOHKYPCHI, BUKTOPUHBI U T.M.; OYCHb MOMYJISPEH
KITy0 MHTEIUIEKTYaIbHBIX Urp. Hemano criopTUBHBIX 3aHATHMN, IPOBOMSATCS TIEPBEHCTBA 10 PyTOOMY,
BOJICHOO0ITY, HACTOJILHOMY TEHHHUCY, IIIaxMaTaM U MIaIIKaM, JIETKOW aTJIETUKE, a TAKKE MTOXO/bI.

Krto espur B JIMII? Heime Kuposckas JIMIII — BcepoccHiCKMIT W MEXITYHApPOIHbIN
nareps. B JIMII-2018 Bmecte co 111 kupoByanamu yumnuch 329 MIKOJIBHUKOB K3 32 PETMOHOB
Poccun, a taxxke m3 Kazaxcranma. B mameit JIMII yunnuce mMHOTHE mOOenuTenu M MPH3EPHI
3aKIIIOYUTETBHBIX ATAOB BcepoccHiCKuX M MEXTyHApOIHBIX OJMMITHAA IO MaTeMaTHke, (pusuke
1 OMOJIOTHH 3a MOCIIEIHUE TOJIBI.

JIMII — TosibK0 AJist ByHAepKkuHA0B? [[a oTkyna ke B3aTh Ooabuie 400 Bynaepkunaos? B
JIMHII moser nomacth Jt000i, KTO JOOUT U yMEET peliaTh MaTeMaTHYECKHE 3a]a4ud, CTaBUTh
¢u3nyeckue M XHMHUYECKHE OINbITHI, M3ydaTh JKUBYIO IMPHUPOAY: HAIO TOJIBKO JIIOOUTH CBOM


http://bioturnir.ru/sms/main

npeaMeT U XOTCTb UM 3aHHUMATLCH. A JId CaMbIX «IPOABUHYTBIX)» YUYCHHKOB 3ICCh CCTb
CIICIIMAJIBHBIC I'PYIIIIbI «HpO(l)I/I)), 3aHATHUA B KOTOPBIX BEAYT HanOoJIee ONBITHBLIC mperoaaBaTCIIn.

A kro Tyr mnpenoaaer? B JIMII cnoxunace yHMKallbHas KOMaHJa IpernojaBareieil,
COCTaBJIEHHAs1, C OJIHOM CTOPOHBI, U3 BBICOKOKJIACCHBIX MPOPECCUOHATIOB pabOTHI ¢ OAapEHHBIMU
MIKOJIbHUKAMH, MPEACTABIAIOUINX pa3iuuHble pervoHsl Poccum, a ¢ apyroil — u3 ObIBIIHX
yueHukoB JIMIII — crtynentoB MI'Y, CIIOI'Y u apyrux cunpHedmmux By30B. Kpome Toro, B
JIMIII cnyyaroTcs uHTEpecHble TOCTH. Tak mocnegnue Heckonbko Jyiet B JIMII mpuessxan
M3BECTHBIN MatemaTuk A. M. Paitropoackui.

I'ne u xoraa Bcé 3to oyaer? JIMII-2019 coctoutcs ¢ 3 no 28 uronsa TeKyiero rojaa Ha 6aze
JleTckoro o3nopoButensHOro jareps «Bumkune» KorenpHuuckoro paiiona Kuposckoil obnactu,
rae oHa nposoaurcs ¢ 1997 rona.

Jlarepp «BUIIKWUIB» HaXOAWUTCS B COCHOBOM Oopy, Ha Oepery peku Bsrku, B 25 kM oT
cT. KorenpHud. BBITOBBIE YCIIOBHSI — CKPOMHBIE, HO IPHUEMJIEMBbIE: KOMHATBI Ha 2-5 4YEJIOBEK B
JIEPEBSIHHBIX KOpITycaX, €CTh BOAOINPOBOJ, Kiy0O, OaHs, CHOpPTUBHBbIE IUIOLIAAKH, IUITK,
BO3MO’KHOCTb IOJIb30BAThCS AJEKTPOHHOH M04TOi. ECTh NOKpBEITHE MOOMIIBHOM CBSI3bI0 KOMIIAHUN
MTC u Tele-2.

Cxoabko 3T0 Oyaer cTouthb? [TonHas crouMocTs myTéBkH coctaBuT 58000 pyOIIe.

Ecte s abrorsl mo ominare? Jla: y moOGeauteneil nu mpu3€poB 3aKIIOUMTENBHOTO 3Tamna
Bceepoccuiickoit  onuMmuanel  IIKOJBHUKOB (WIM  3aKIIOYUTEIBHOTO 3Tama HalMOHAIbHOM
OJIMMITUAJIBI CTPaHbI MPOXKWBAHUS) MO MaTeMaTuke, GU3NKe, XUMUH U Ouojoruu, a takke 15-i
MexmyHapoHOU ecTeCTBeHHOHAYyIHOU oymMIuaabl 'oHnopoB (IJSO-2018), Cankt-IleTepOyprekoit
(http://www.pdmi.ras.ru/~olymp/) u Mockosckoii (http://olympiads.mccme.ru/mmo/) ropoackux
mamemamuyeckux onumnuan 2018/19 yueOHoro roja; nodeaureneid U MPU3EPOB 3aKITFOUUTEITHBHOTO
JTama MaTreMaTUYecKoW onmmmuanbl uMm. Jleonapaa DOiepa (Www.matol.ru) u  ¢usmdeckoit
onmuMmuanael uM. JIx. MaxkcBemna 2018/19 yuebGHOro roja, JUYHBIX OAUMIHUAA 92-TO U 53-TO
VYpansckux TypHupoB roHBIX MareMaTukoB u 22-ro KybOka mamsatu A.H. Koamoroposa;
nobeaurenei u npusépos B 1nyHoM nepBeHcTBe XI| Beepoccuiickoro TypHupa 10HbIX OMOJIOTOB U
V KupoBckoro mxojgpHOro YydeOHo-HayyHoro TypHupa no ¢usuke «IYHT»; yuammxcs
matemarudeckoro oraenenus JIMII-2018, noay4yuBImnX Ha UTOrOBOM 3a4€Te OTIUYHBIE OLICHKHU B
OOBIYHBIX TPYINAX UM OLIEHKY HEe HIXKe 4+ B TpyIe «1poduy», a Takke ydamuxcsi GU3ndecKoro,
XUMHUYECKOTO U OMOJIOTMYECKOro OTAeaeH!H, noayyuBmux no uroram JIMIII-2018 nepconanbHbie
npuriamenus B JIMII-2019.

JAMIJIOMBI IPYITUX COPEBHOBAHWH, B YaCTHOCTH, MOCKOBCKOI0 MaTeMaTH4€CKOI0
Npa3IHUKa U PerHOHAJBLHOIO0 3Tana Beepocceniickoi ouMnuaabl U 0JIMMIIAAABI MM. Jiijiepa,
a TaKKe MOXBaJbHble I'PAMOThHI M MOXBaJbHble OT3bIBbI JIIOOBIX COPEBHOBAHMII MpaBa Ha
JBIOTHI HE JaI0T.

KoHkpeTHbie pa3Mepbl CKHUIOK OyAyT OMyONMKOBaHBI Ha caifte http:/cdoosh.ru/ mocie 15
anpers.

Ecnu yuamuiics uMeeT mpaBo Ha HECKOJBKO CKUJOK, TO NMPUMEHSETCS HE CyMMa CKUIOK, a
HanOoJbIIas U3 HUX.

Ckuzka MpeaocTaBisieTCss MpU YCIOBUHM, 4YTO Npodunb oOyueHus mkojabHuMka B JIMII
coBMajaeT ¢ nmpoduneM onuMmnuasl (3auéra), rae ydyamuics qo0uscs ycnexa (HanpuMmep, TUIioM
¢u3nvecKkoi oaMMIMaasl Ja€T MPaBoO Ha CKHUJIKY TOJIBKO MpH 00y4eHUHU Ha (PU3HUECKOM MOTOKE).

Kro opranusyer JIMII? «IJenmp oononnumenvroco 06pazosanusi 00apeHHbIX WKOJIbHUKOBY
(LIJOOLL). Konmaxmuvie menegonvt ¢ Kupose: (8332) 35-15-03 (IIJIOOIL), (8332) 36-43-19
(matematnueckoe otaenenue [IJIOOI), (8332) 35-15-04 (dpusmuueckoe otnenenue 1JIOOI), 36-
00-63 (xumuueckoe otaenenue LIJIOOILI), (8332) 36-10-56 (6uonoruueckoe oraenenue 1IJIOOIL).
Anpec mis mucem: 610005, r. Kupos, a/a 1026, IIJIOOII. KoHTakTHBINA 3JI€KTPOHHBIM aapec:
center@extedu.kirov.ru (IJZIOOIL) (BcTynuTeabHbIE PadOTHI HA 3TOT aJapec BBICHLLIATH He
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cJIeyeT, /ISl OTOTO €CTh CIeUalIbHBIE aapeca, YKa3aHHbIE HWKE B MpaBHIAX OTHPaBKUA PadoT).
dakc: (8332) 35-15-04 (IJIOOI).

Kaxk noctynuts B JIMII? Ha6op B JIMII — koHkypcHBIN. [ mocTymieHnss He0OX01uMO
He MoO3Hee 5 Mas 3aperMcTpMpPOBaThbCd B KauyecTBe kejawmero mocrynurts B JIMII u
BBICJIaTh HAa KOHKYpPC peUICHUS MOMEMIEHHBIX HWXKE 3aJaHuil BCTYNUTENIBbHON paboThl 1O
BBIOpAaHHOMY MpEIMETY (JlaTa OTIPABKH YCTAaHABIMBAETCS IO JAHHBIM IOYTOBOIO CEPBEPA WIIU
noyTtoBoMy mitemnento). IlpaBmia opopMiaeHuss U OTIPaBKU BCTYHNUTENbHBIX pa0OT MOMEIIEHbI
Hwke. TeM, Kro wuMeeT T@pPaBO HAa BHEKOHKYPCHOe 3a4YHMCJICHHE, 1OCTATOYHO
3aperucTpMpoBaThCs.

YT00BbI 3aperucTPpUPOBATHCS, HY’KHO 3aNI0JJHUTh AHKeTy B pasjaeie «Permcrpanus» mo
aapecy B cetu Untepuer http://cdoosh.ru/lmsh/. B uckmounTenbHBIX ciiydasix 3asBKY MOXHO
oJaTh DIIEKTPOHHBIM IIHMCBMOM IO azapecy center@extedu.kirov.ru wmu (uro emé McHee
XKeJaTeNbHO) 00BIYHBIM MUCbMOM 110 afpecy 610005, r. Kupos, a/s 1026, [IIOOILI, coobmus cBou
damunnio, HUMs, OTYECTBO, IUKONY, KJAcc, JOMAlIHUM ajapec, KOHTAKTHble TenedhoH U
ANIEKTPOHHBIN ajapec (eciaw ecTh), a Takke oraenenue JIMII (maremaruka, ¢u3nka, XUMUS,
OHMOJIOTHSI), Ha KOTOPOE COOMpPAETECh MOCTYMATh.

Coo01ieHust 0 3a4uciieHnd Wid oTkaze B 3auucieHud B JIMIIL mbl moctapaemcs BbICIaTh
aBTopaM palOoT wnau HamnpapisomuM ux B JIMII opranmszammsm no 25 mas. Ilo paborawm,
HaOpaBIIUM TOJIYIPOXOIHOW Oajul, peleHne O 3a4UCICHUU MOXKET ObITh Ha HEKOTOPOE BpEeMs
OTJIO’KEHO. PaboThl, aBTOPBI KOTOPBHIX HE 3apPernCTPUPOBATUCH, HE PACCMATPUBAIOTCH.

Opranmsatopsl  JIMII ocraBasiior 3a co00ii mnpaBo BbLIOOPOYHO TPOBOAUTH
JONOJIHUTE/IbHOE TeCTHPOBAHNE a0UTYPUEHTOB.

3auucnenssiM B JIMIII OyayT BbICIaHbl COOTBETCTBYIOIIME HoroBophl. [lomaua 3asBku Ha
NOCTYIUIEHHE U OTIPaBKa MOJATEIN0 TEKCTa IOTOBOPA HE 00A3BIBAIOT CTOPOHBI K €r0 3aKJII0UEHHUIO,
HO OTKa3 JIOJI’KEH ObITh HAIPAaBJIEH APYTroi CTOPOHE B pa3yMHBIH CPOK.

K xonkypcy B JIMIII-2019 He nomyckaroTcsi mIKOJIbHUKH, 3aHecEHHBIE OprkomuteToM JIMIII
B CTOI-JIUCT (B YaCTHOCTH, OT4YMCIeHHble U3 npeasiayumx JIMII 6e3 npaBa noctymiuenust B 2019
rofly WIM MOJIyYMBIIUE HEYAOBIETBOPUTEIbHYIO OleHKY Ha 3auére B JIMIII-2018). Oprkomuter
JIMIII Takke ocTaBisieT 3a cOOOW TMPaBO HE3aBHUCUMO OT pe3yjbTaTa KOHKYPCHOW paboThI
OTKa3blBaTh B 3a4YMCICHUM YYaIUMCS, B OTHOLIEHHH KOTOPBIX €CTh OCHOBAHMS CUMTATh, YTO HUX
oOyuenue B JIMII HecoBMECTUMO € MPUHIMIAMH LIKOJIBI.

Otbe3n u3 gareps 0e3 caaum 3a4eTa NpPU OTCYTCTBUM GOPC-MAKOPHBIX NPUYHUH (TO €CTh
IJIAHOBBII NpHe3 B Jiarepb Ha 4acTh CMeHbI) He JAomyckaercsi. B ciyuyae Takoro orne3ia
YUYEHHK MONaJaeT B CTON-JMCT HA OyAylIHii ro/.

Kro 3auncasiercsa B JIMII 0e3 BerynureabHol padoTsi?
" Ha 6ce NOMOKU:

nobemurenn W Opu3Epbl  (HarpakAEHHBIE  Ouniomamu) 3aKIIOYUTENIBHOTO — ATama
Bcepoccuiickoit OJIMMIIHAAIBI MIKOJBHUKOB 2018/2019 y4eOHOT0 roga no
coomeemcmeayoujemy npeomemy; KUTelu 3apy0exHbIX CTpaH, HarpaxAEHHbIe AUrIoMamH |
win |l cremenn (WM 30JI0TBIMH M CEpEOPSIHBIMH MENAISIMHU) 3aKIIOYUTEIBHOTO JTara
HAIlMOHAIBHOW  onuMmuansl  cmpansl  npodcusanus 2018/2019 yuebHoro roma no
coomsemcmeyrowemy npeomemy (Ouniom |l cmenenu / 6ponsosas medanv HaYUOHANLHOL
OIUMNUAObI NPABA BHEKOHKYPCHO20 3A4UCIeHUsi He 0aém), Pe3yiabTaThl, IOKa3aHHbIE Ha
3apy0eXHBIX HAIMOHAJIBHBIX OJUMIINAAAX, TOJITBEPKIAIOTCS TPUIOKEHHOW K aHKETe
KONUEN/CKAHOM  COOTBETCTBYIOUIETO JWILJIOMa; KOMWUU JUIUIOMOB  Bceepoccuiickoi
OJIMMITHAJIbI IIKOJLHUKOB MpUilaraTh He TpeOyeTcs, TaK KaK OPIrKOMHUTETY JOCTYIHBI CIIUCKU
€€ pe3yJIbTaToB;

yuammecs JIMIII-2018, noxy4ynBimme mo utoram oOydeHHs MEPCOHAIBHOE NPUTIIANICHNE B
JIMIII-2019 no coomeemcmeyiowemy npeomemy (B TOM YHCIE HA MAMeMAMUYECKOM
nomoke — BCe, TIOJyUUBIIUE HAa 3a4€Te OLIEHKY HE HUXKE 5—, U ydaluuecs rpymm «mnpodpu,



MOJIYYMBILIME Ha 3a4€Te OLIEHKY He HUXe 4+); CIHCOK TaKUX YYalllUXCsl pa3MelléH B CETU
HNnTepuer Ha crpannuke JIMIILI.

" Kpome moco, Ha mamemamudeckuii NOmox.

obnanarenu aumiaomos |, Il u 1l crenenn Cankr-IletepOyprckoil ropoickoil MaTeMaTH4eCKOM
omumruagsl (http://www.pdmi.ras.ru/~olymp/current.html);

obmamgarenn gumiomMoB | w Il cremenn MOCKOBCKOH MaTeMaTHUECKOH —OJIMMITHAIIBI
(http://olympiads.mccme.ru/mmo/) 2018/19 yueGHOro roma, onummnmagsl uM. JleoHapaa
Oinepa (wWww.matol.ru) 2018/19 yueOGHOro roja, JAMYHBIX oJuMmuan 52-ro u 53-ro
VYpanbckux TypHHpOB [OHBIX MaTematukoB u 22-ro KyOka mamstu A.H. Kommoroposa;
ounnomel |1l cmenenu nepeuuciennvix onumnuad npasa Ha HEKOHKYPCHOE 3AHUCTIEHUE He
oarom.

" Kpome mozco, Ha u3UYecKull NOMoK:

nobemuTenu U npu3Epbl 15- MexayHapoJHOM €CTECTBEHHOHAYYHOW OJIMMITHAJIBI FOHHOPOB
(1JS0O-2018), aummomantsl | u Il crenenu B auanom nepBeHcTBe V' Kuposckoro IIkoapHOTO
yaueOHO-Hay4yHOoro TypHupa no ¢pusuke «1IYHT», mobenurenu u npu3épsl 3aKTIOUYUTETIEHOTO
stamna onumuaasl uM. [k, Makcsemna 2018/19 yuebHoro roja.

" Kpome moco, Ha OuoI02UYECKULl NOMOK:

nobenutenu u npus€psl (Harpaxa¢Hupie aurmomami I, |1 u 1l crenenu B mure «CeHbopbi» u
muruiomamu | u |l crenenn B nure «lOuuops») B muunom nepeenctBe Xl Beepoccuiickoro
TypHHUPA IOHBIX OMOJIOTOB.

JduniaoMbl  Apyrux oJuMnuag (B YaCTHOCTH, PerHoHajJbHOro 3rama Bcepoccuiickoii
OJIMMIIMAABI IIKOJILHUKOB M MOCKOBCKOr0 MAaTeMAaTH4YeCKOro IMPa3aHUKA), a TaKkKe
MOXBAJIbHBbIE TPAMOTHI M OXBAJIbHbIE 0T3bIBbI JIO0bIX OJIMMIINAJ NIPABAa HA BHEKOHKYPCHOE
3avHCJIeHNe YYalunuMcs U3-3a npeaeaoB KupoBckoii 00J1acTH He 1a10T.

O MOTOKAX

MaremaTruyeckuii moTok. B Hauane 00ydeHHMS TPOBOIUTCS TECTUPOBAHUE, MO HMTOTaM
KOTOpOTO (C y4€TOM «ONMMMMMICKON Ouorpadum») BO BceX Kiaccax, KpoMe 6-T0, BBIACISAETCS
rpynmna «npodu» ¢ MOBBIIICHHBIM YpOBHEM 00y4deHUs. Bo3MOXKHO, B 3TOM rogy OoTOOp B TPYIIIbI
«mpodm» B HEKOTOPBIX Kilaccax OyAeT NPOBOAUTHCS TaKKE C IMOMOIIBIO JIOTIOTHUTEIHHOTO
JIOMAIIHEeTO 3aJlaHus, pacchliaemMoro B wuioHe. OOydeHue muddepeHInpoBaHO IO CTEIICHU
MOJITOTOBJIEHHOCTH YYEHWKOB, HO JakK€ B Tpynmax g HAYMHAIOIIMX €r0 YPOBEHb JOCTAaTOYHO
BbICOK. [Ipy 3TOM BO TIJlaBy yria cTraBUTCS OOydeHUE He gakmam, a udesim u Memoodam ux
NPUMEHEHUSL.

B koHIle CMEHBI BCE ydariuecs y4acTBYIOT B YCTHOM 3aK/IFOUUTEIBLHOW OJUMITHAJE, a 3aTeM,
MOCJIE UHTEHCUBHOU TPEXTHEBHOW ITOATOTOBKH, CIAKOT UTOTOBBIM 3K3aMeH, KOTOpbli B JIMII o
TpaJULIMM Ha3bIBaeTCA «3auy€Tom». HecMoTpsi Ha CKpOMHOE Ha3BaHHE, STOT SK3aMEH BEChbMa CYpOB
(uenoBeK, HOPMAJIBHO OTBETUBILIMN Ha OWJIET, MOTy4aeT TOJbKO TPOUKY, a JUIsl MOBBIIMICHUS TOU
OIICHKH €My HaJ0 PEIINTh HECKOJbKO 3a7a4 BO3PACTAIOIIEH CII0KHOCTU, BEPHOE PEIICHUE KaXKI0u
U3 KOTOPHIX TIOBBIIIAET OIICHKY B CpeIHEM Ha Mosdasuia), OJHAKO W3 Toja B ToJl OOJBITUHCTBO
YUEHUKOB CJIa0T €ro Ha 4 u 5.

®dusunyeckuii noTok. BerynurensHoe TectupoBanue U (B 9 u 10 kinaccax) BbIJeIEHUE TPYIII
«rpodm» MPOBOJATCS Tak ke, KaK Ha MaTeMaThuyeckoMm MoToke. [lomoBuHA 3aHATUH TOCBsIIEHA
PELICHUIO TEOPETUYECKUX OJIMMIMAIHBIX 334a4, a II0JOBMHA OTBOAUTCS JUIA PpELICHUS
9KCIEPUMEHTAIBHBIX OJIMMIIMA/IHBIX 3a4ady. Tembl OOJBIIMHCTBA 3aHITHA COOTBETCTBYIOT
IIKOJIbHOW IpOrpaMMe, HO Hapsily € OTUM H3Y4aroTCs, HAIpUMEp, OUHAMMKA BpAIIATEIbHOIO
nBwkeHus (9 kiacc), TepMoAMHAMHMKa KOHAeHcHpoBaHHbIX cucteM (10 xmacc) u 1. Kpome
y4eOHBIX 3aHSATHIA MPOBOAATCS (haKyIbTaTUBEI, B TOM uncie «MaremaTtuka st GU3UKOBY», Hu3d0wu,
onuMIuaabl. Bo BHeyueOHOEe BpeMs iIsl JKeJaroIluX MPOBOASTCS UHAMBHUIYaIbHbIE KOHCYIbTALIUY.



[To okoH4YaHMU y4€OBI BHIYMCISETCS PEUTHHT YYalllUXCS, YKEJAIOIIMEe MOBBICUTh €ro CAAIOT 3a4€T.
OTinyHKUKY Yy4€OBI MOJIyYat0T NEPCOHATILHOE MPUTIIAILICHUE Ha CIIEAYIOIIUHN TO/I.

Xumnuecknid morok. Ilenpto oOydyeHuss sBisieTcss yrayOJieHHWE U pacUIMpeHue
TEOPETUYECKUX 3HAHUN MO XMMHH, PAa3BUTHE HABBIKOB SKCIIEPUMEHTAIbHOW PabOThl U HAay4HO-
uccle0BaTeNbckuXx yMeHuil. [IporpamMmmoii 00ydeHust nmpeaycMOTpeHO MPOBEIEHUE JIEKIIMOHHBIX,
CEMUHApCKuX M JlabopaTopHbIX 3aHATH. IloMuMo rpynmoBoii paboTel BeA€Tcs U
MHIUBHyalnbHasA. I NEBATUKIIACCHUKOB IPOBOAATCS KYPCHI 110 TEPMOXHMMHH, DJICKTPOXUMUH,
CTPOEHUU BEIECTBA, TEOPUN pacTBOPOB. OTIAENBHO BBIAECIEH KypC PELICHMs 3314 110 U3y4YE€HHBIM
pazmenaMm. /[l CTaplIEKIaCCHUKOB IPOBOJATCA KypChl II0 OPraHUYECKOW, aHaJIUTHYECKOH,
HEOPraHMYECKON M KOJUIOMJAHOM XMMHH, a TakkKe (PU3MUECKHMM METOJaM HCCIIEJOBaHUs BEIIECTB.
Ha 3aHATHAX XMMHUYECKOTO MpaKTHKyMa pedsita mpuoOpeTatoT yMeHUs paboTaTh ¢ XUMUYECKUMU
BEIIECTBAMU U 00OpyIOBaHHEM, IIJIAHUPOBATh M MPOBOAUTH XUMHUYECKUH SKCIEPUMEHT U
XUMHUYecKue uccienoBaHus. [1o okoHuaHuum 0Oy4eHMsI BCEM y4YaIUMCS MPEACTOUT BBIIOJHUTH
3a1aHUS 3aKIFOYUTEIBHOM OJMMITHA/IBI, a TAKXKE CAATh 3a4€THI 110 BCEM ITPOBOJAMMBIM KypCaM.

buosornuecknii morok. Ilenpio oOyueHus sBisercs yriayOleHHEe U paclIMpeHHe
TEOPETUUYECKUX 3HAHUM 1O OMOJIOTWH, Pa3BUTHE HABBIKOB HAYYHO-HCCIIEAOBATENbCKON paloThI,
yMEHHUIl paboThl ¢ OMOJOTMYECKUMHU OOBEKTAMU B E€CTECTBEHHBIX U JIA0OPATOPHBIX YCIOBHSIX.
[IporpamMmmoii  00yueHHs]  OPEIYCMOTPEHO  MPOBEACHHUE  JICKIMOHHBIX,  MPAKTUYECKHX,
1a00paTOPHBIX 3aHATUH, 3KCKypcuil. [lomumo rpynmnoBoil paboTsl BeAETCS M MHAWBUIYyaJbHAsL.
JUisi  CeMUKJIACCHUKOB IJIAHUPYETCS MPOBEACHHE TEOPETHUKO-IPAKTUYECKHMX KYpCOB IO
MOp(}ONOruM pacTeHHil U 300JI0TMH  OECIO3BOHOYHBIX, BKIIIOYAIOIIUX 3JIEMEHTHl Hay4HO-
UCCIIeI0BAaTENIbCKON paboTHI B Ipupoie. J[1s1 BOCBMUKIACCHUKOB — KYypPChl IO @aHATOMUU PAaCTEHHH,
300JI0TMM OECHO3BOHOYHBIX M MO3BOHOYHBIX, TMcTONOTMU. Ha mabopaTopHBIX 3aHATUSX pedsTa
ydarcs JenaTh Cpe3bl pa3IUYHbIX OpPraHOB pACTEHUM, OMOJIOTMYECKUH PHUCYHOK, T'OTOBUTH
BpEMEHHbIE MUKpOIpenapaTsl, ONpeAesaTh PACTEHUS, aHAIU3UPOBATh UX MOpP(OJIOoruyeckoe
CTpPOCHHE, MOHTHPOBATh IrepOapuii, onpeaensiTh OSCIO3BOHOYHBIX U TMO3BOHOYHBIX >KUBOTHBIX.
Jlnst cTaplIeKIacCHUKOB — KypChbl 10 aHAaTOMUU M (PU3MOJIOTMM 4YelloBeKa, 3MOpHOJIOTHH,
OMOXUMHH, T€HETUKE, (PU3NOJIOTUN PACTEHUI, MOJIEKYJISIPHON U KJIETOYHON OMOJIOTUH, SBOJIIOIIH.
[To okoHuaHum OOyueHHUS BCEM YYaIMMCS IPEJCTOUT BBHIMOJIHHUTH 3aaHUS 3aKIIOYUTEIBbHOU
OJIMMITUAIBI, @ TAKXKE CIaTh 3a4ETHI 10 BCEM MPOBOJAUMBIM KYPCaM.

KOHKYPCHBIE BCTYIIUTEJIBHBIE PABOTHBI B JIMII-2019

YoenuTesibHasi MPOCh0a K YUYHTEAsIM: BBIJaBaTh YUCHUKAM 3aJIaHUS TOJbKO C MPHJIOKEHHEM
onucaHHbIX HUKe npaBuia! He caenas storo, Bel cunbHO noaBenére pedst: HempaBUiIbHO ohopMIIeHHAS
pabota He OyzeT JomyIeHa A0 y9acTusi B KOHKYpCE.

IIpaBuiaa BbInoJHenuss u odopmienusi pador. 1.Ilocie HOoMepa Kaxaod 3amgauu B
CKOOKax yKa3aHbl KJIAcChl, U y4alllUXCsl KOTOPBIX OHa MNpeAHasHaueHa. [lo mamemamuke u
@u3uKe MOXKHO BBITIOTHSITD 33J]a4X U JIJIs1 KIIACCOB CTapIlie CBOETO, HO 3aJauu ISl KJIacCOB MIIAIIIIEe
CBOEro0 — HE HYXHO, UX DPELICHUS YUUTBIBaTbCsl He OynyT. Ilo xumuu u 6Ouono2uu credyem
8bINOTHAMb 3A0AHUS MOJILKO 05 C80€20 Kaaccd, TYT HE 3aCUMTHIBAIOTCS 3a/laHus Kak Juis Oonee
MJIQJIIINX, TAaK U 17151 00Jiee CTapIInX KJIaCCOB.

2. BoinmostHsisi pa6oTy, MOKHO TIOJIB30BAThCS JUTEPATYpor (B PEHICHUSIX B TaKOM CITydae
JIOJDKHBI OBITH TMPHUBEIEHBI COOTBETCTBYIOIINE CCBUIKH), HO Helb3s npubecamsv K NOMOwU Opyeux
Jodetll, 8 MoM ducie peuwlams 3a0ayu KoiiekmueHo. Pabomel, evinonnennvle ¢ HapyuieHuem 3mo2o
npasuaa, uckadaromes uz Konkypca. Ecim xe aBtop Takoi padoTsl Bc€-Taku nonaiaet B JIMILL, u B
nporecce oOydeHus: OOHAPYKUTCS, YTO YPOBEHb €ro BCTYIHUTEIBHON pabOThl 3aMETHO BHIIIE
(aKkTUUECKOTO YpOBHSI CaMOro y4eHHKa, OoH OyzieT oTuuciieH Oe3 mpaBa MOCTYIUICHHUS B Oydyliue
JIMILL. 3a myOgukanuio (BKJIOYAs NMePenocT) WM 00CyXAeHHe PelleHUuil BCTYNMHTeJIbHbIX
3aganuii B MHTepHeTe [0 OKOHYaHUS CpPOKa OTHPAaBKH PpadOoT BUHOBHBbIE
AUCKBATH(UIHMPYIOTCH HaBCeraa.



3. Ha TUTyJBHOM JIMCTEe KAXKI0W PadoThl JOJKHBI ObITh YKA3aHBI CBeleHUSI O €
aBTOpe. pamunus, ums, Oomuyecmeo, OOMAWHUL adpec, WKOIA, KIACC, HOMepa OOMAwHezo U
MOOUNILHO20 MmeNlehOHO8, KOHMAKMHDIU IIeKMPOHHBLU adpec.

[lepen pelieHreM KakIOW 3alaudd 0ojxceH Oblmb 3anucan eé Homep. Ycaoeusa 3aoau
nepenucwiéams ¢ padomy He HyyHcHo!

Pemenue xax ol 3aauu no Ouoiocuu HEOOXOAUMO BBINOJIHATH B OTACIBHOM (aiiie uiu
Ha OTJIETLHOM JIUCcTe A4, Mepes KaxIbIM pelIeHuEeM J0KEH ObITh ykazaH HoMmep 3amgaun u GO
Y4aCTHHUKA.

Pemenuss cnemyer mmcaTh pa3bopuyuBO, UETKO, TMOAPOOHO. Bce ymeepowxcoerus,
UCNONIb30BAHHBIE 8 DPEeUleHUsX, O0JHCHbL Obimb 000CHO8aHbl. Ecau 3adaua umeem HECKOIbKO
omeemos, Ha0o0 Hatmu Ux 6ce U O0KA3amb, YMmo Opy2ux Omeemos Hem.

Bce o0o3HaueHus, BeTpevaromuecs Ha yepTexkax, JOJDKHBI ObITh MOSICHEHBI (BBEIICHBI) B
TeKCcTe perieHus. B 3amauax mo gusuke ciieyeT NPUBOJUTh KaK OTBETHI B OOIIEM BUJE, TaK U UX
YHUCJICHHBIC 3HAUCHUS.

4. IlpaBuja oTnpaBKHu padorT.

4.1 BeicbLIaTh BCTYNHUTEIbHbIE PA0OTHI HY’KHO B 3JIEKTPOHHOM BH/I€ 3JIEKTPOHHBLIMH
nucbMaMu. Azipeca ISl OTHPaBKH padOT: IMOCTYMAIONME HA MaTeMaTHYECKOE OTACICHHE —
mathksms@gmail.com, mnocrymarone Ha ¢usudeckoe otaeneHue — Smsphys@gmail.com,
MOCTYIMAMIIME Ha XHMHUYecKoe otaeneHne — Smschemkirov@gmail.com, mocrynaromiye Ha
ouosnormueckoe otaeacHue — smsbiokirov@gmail.com

4.2 PaboTa BBICBUTaCTCS B BHJE TMPWIOKEHHS K IHUCHMY, COCTOSIIErO W3 OIHOTO HIIH
HecKoNbKHX (haiinoB. Jlomyckarores (daiiisl Toabko dopmartos .txt, .doc, .docx, .pdf, .jpg, .tif, .png.
O0beM KaXIIOro BIOXKEHHOTO (Qaiina 1oKeH ObITh He Ooibiie 5 MO (mpu 3ToM 0duuil ob6vem
8710JICeHHbIX (hatiios Modcem npegviuams 5 M6), cyMMapHBIA 00bEM BIOKEHHBIX (haliJIoB — HE
oonee 20 M6 (mucema oObEMOM Ooutbiie 25 M6 gmail ve npunumaert!). daitnel rpaduueckux
dopmatos .pdf, .jpg, .tif, .png dordrcrbr Obims xopouio yumaemvimu.

B pabotax no 6uonocuu xaxnapii (aitn HeOOXOAMMO Ha3bIBaTh TaK: <KJIacC y4aCTHUKa>-
<HOMep 3afaun>-<(pamMuIus ydacTHUKa>, Hanpumep, 9-18-Hsanosa.

He npuHuMAalOTCsl MUCbMa, COJEPIKAIE BMECTO BIIOKEHHBIX (DaiijiOB CCHUIKM Ha (haidibl,
pa3mMmenieHHble B IHTEepHETE.

4.3 B none «Tema» 3leKTpOHHOrO MHchbMa C pabOTOM MOJKHBI ObITH YKa3aHbI: KJacc, B
KOTOPOM YYHUTCS aBTOp; Topoa (ceno), rae >XKUBET aBTOp; daMuiius, UM U OTYECTBO aBTOpa
(MMeHHO B TaKOM HOpsiAKe!)

[IpuMep BepHO 3aM0IHEHHOTO 3aroyioBka: 8 kiacc Examepunbype Heanos I[1émp Ezoposuu.

[IpuMep HeBepHO 3aNOJIHEHHOTO 3arojioBKa: Becmynumenvuas paboma 6 JIMIII yyenuxa 8
Kknacca Meanosa Ilempa.

4.4 B kasicoom nucvbme OOMNCHA ObIMb paboma MoONbKO NO 0OHOMY npeomemy, Npudém
UeauKom: Mbl HE XOTUM M HE OyJeM BBIMCKHUBATh W COCJHHSATH YacTH PaOOTHI, OTIPABICHHOM
HECKOJIBKUMHU NMHChbMaMH. B kpaliHeM ciydae, eciii BO3HUKIIA CephE3Hass HEOOXOAMMOCTh YTO-TO
UCIIPABUTh WM JIOTIOJTHUTH B yXK€ OTIPABJICHHON paboTe, MOXKHO (He mo37Hee S5 Mast!) OTIpaBUThH
HOBYIO BEPCHIO pa0OTHI (IIETMKOM, a HE TOJBKO TOMpaBKu!), ykazaB B mojie «Tema» muchma mocie
UMEHU aBTOpa «nosmopHas», Hampumep: 8 kracc Examepunbype Heanoe Ilémp Eeoposuu,
nosmopras. B Takux ciydasx paccMaTpuBaeTCs TOJIBKO MOCIEAHSS BEpCUsl padOThI, PEIbIIYIIHIE
UTHOPHUPYIOTCHS.

4.5 PaboTy MOXHO BBINOJHATH JMOO cpa3y B DJIEKTPOHHOM BHJIe, JIMOO Ha CcHadyaia
OymakHbIX jucTax (popmata A4 (210x297 MM; TeTpaaHbIe JIMCThI KpaiiHe HeKeJIaTeJbHbI) C
MIOCTICIYIONINM CKaHHPOBAaHUEM (B KpailHEM Cilydae, €CJId HET HUKAKOW BO3MOXKHOCTH BBITIOJIHUTH
CKaHMpOBaHUE, JOIMycKaeTcs (oTorpadupoBaHue, HO Jydllleé BCE-TAKH HAWTH BO3MOXKHOCTH
OTCKaHHPOBATH ).



Ckanuposams HyscHo ¢ paspeutenuem 150 dpi (paiiiabl Opu TaKOM pa3peIieHHH OOBIYHO
nonyqaroTcs 00béMoM He 6osbie 400 K6). [1pu BeimomHeHnn paboThl HA Oymare mocrapanTech (3a
UCKJTFOYCHHEM DPAa0OTHI TIO0 OMOJOTHH) OOOMTHCH BO3MOXXKHO MEHBIIMM YHCIOM JIMCTOB — YEM
MeHblIe 0yaeT (aiioB ¢ paboToi, TeM Jierdye OyaeT MPOBEPSIONIMM — JIMO0 COCTUHUTH BCe (ailyibl
¢ peumeusimu B onauH. Ilepen ormpaBkoil padoThl y0eaurTech, 4To Bcee (ailjibl XOpOIIo
YyuTAKTCH!

4.6 OTKJIOHAIOTCA 0e3 paccMoTpeHHsi padoTbl, odopMiIeHHbIe WM BBICJAHHbIE €
HApylIeHHeM NMpaBuI.

v/ OTHpaBJIeHHEIE TO3/IHEE 5 Mas;
OTIpaBJICHHBIC YACTIMHU B HECKOJIBKUX MUChMaX;
C HEBEPHO 3aIMOJTHEHHBIM ToJIeM «Temay 3IeKTPOHHOTO MUChMa C paboToii;

ANANERN

C ucroJyib3oBaHueM (aiiyioB HepomycTumoro ¢opmara (cM. Bbiie 1. 4.2), CIUIIKOM
00JIBIIOr0 00BEMA MITH TIOXO YUTACMBbIX

\

0e3 yKazaHus Ha IEPBOM CTPAaHUIIE YKAa3aHHBIX BBIILE B 1. 3 aHKETHBIX JIaHHBIX aBTOPA;

(\

paboThl 10 OMOIOTHH, O(GOPMIICHHBIE C HAPYIICHHUEM OINMCAHHBIX BbINIE B M. 3 U 4.2
CHeIHaIbHBIX TPeOOBaHMIA,

v pa6OTBI, ABTOPLI KOTOPBIX HE 3apCTUCTPUPOBAIIUCH B KAUCCTBC KCIAOIMNX IMOCTYIIUTH B
JIMIILL.

4.7 Paboty, OTIpaBICHHYIO 3JEKTPOHHBIM IMUCHMOM, OOBIYHOI MOYTON Ay0JMpPOBATH He
HY’KHO!

4.8 Ecin oTnpaBuTh paboTy 3JICKTPOHHBIM MHUCHMOM HET HHKAKOH BO3MOXKHOCTH, MOYKHO B
TIOPSIIKEe MCKITFOUCHHsSI HE IMo3/1Hee 5 Mas (MpoBepsieTCs MO MOYTOBOMY INITEMIICIIO) BBICIAThH €&
OYMayKHYIO BEPCHIO MPOCTHIM MUCHMOM (H€ 3aKa3HBIM HJIH IICHHBIM — HMX CJIOKHO MOJIy4aTh!) 1mo
aapecy: 610005, e. Kupos, a/a 1026, [[JJOOILL. Tlpu >toM k paboTe M0KHA OBITH MPUIOKEHA
aHKeTa, 3aM0JIHeHHAs 10 cleyolen Gopme:

1. IIpeamet (MaTematuka, pusnka, OMOIOTHS, XUMHUS ).

2. Gamunusi, UMs1, OTYECTBO.

3. Hucno, MecsIl ¥ TOJ POXKICHHUSL.

4. Knacc B 2018/2019 y4ye6HOM rosy.

5. PeruoH, ropop (ceno), mkosa. JKuTenu HHOCTpaHHBIX TOCYJapCTB TOTIOJHUTEIBHO YKA3bIBAIOT CTPAHY.

6. ITouToBsIit HHIEKC, JOMAIIHUI aapec, TenedoHb! (JOMAIIHUI U MOOMIIBHBIN), aApeC FIMEKTPOHHOM MOYTHI
(ecnm ecTh).

7. ®amunuu, UIMEHa, OTYECTBA POAUTENECH, MecTa UX pabOThI, JOIHKHOCTH, pabouune TenedOHbI.

PaGorty, BeICEUTaEMYyIO0 OOBIYHOM TTOUYTOM, B OTIIMYHUE OT TE€X, YTO BHICHUIAIOTCS AJIIEKTPOHHBIMH
MMCbMaMH, HYXKHO BBITIOJIHATH HE Ha JucTax (opmaTta A4, a Ha IBOMHBIX HE CKPEIUICHHBIX MEXKITY
co0o0#l TeTpaJHBIX JINCTAX B KJIETOUYKY C MOJSIMH (ISl 3aMEYaHHWM MPOBEPSIONINX) B 8 KJIETOYECK.
Opeanuzamopul JIMILI ne omeeuaiom 3a nociedcmsust nioxou pabomsl HOUmMbl.



3AJJAHUS BCTYINIUTEJABHOM PABOTBI IO MATEMATHUKE

He 3a6vbi8aiime 060cH06bI186aMb OMEenMbl: OMeem 06e3 000CHOBAHUA UECHUMCA MHO20 Hudice!

1 (6). Ons, Juma, Téma, dens u Ilets cBepuan cBoum 4vachl. Oka3ajaoch, 4TO 4yachl TEMBI
OTCTarOT OT YacoB JluMbl Ha Tpu MUHYTHIL. OTCTAIOT HAa OJHY MUHYTY 4ackl OJM OTHOCUTEIHHO
yacoB J{umbl, yacel @enr — OTHOCUTEILHO YacoB TEMbl, a yackl IleTm — OTHOCHUTEIIFHO YacoB
Omu. Ecnu ke CIIOXKUTh MOKa3aHusl BCEX ISTU YAaCOB U CYMMY Pa3/ieNIuTh Ha MSATh, TO MOIYYUTCS
TOYHOE BpeMsi. M3BeCTHO Takxke, 4TO KaKrue-TO U3 3TUX YacOB MOKA3bIBAIOT TOYHOE BpeMsi. UbH 3TO
Yyachl?

2 (6-7). Kaxkaplit 13 Tpex 4eoBeK, CUASANINX B KOMHATE, — JIMOO PhIL[aph, BCETIa TOBOPSIIUIA
npasay, IM00 JIKel, KOTopblil Bceraa BpeT. [lepBolit ckazan: «Cpeau Hac OoJble IBYX JKELIOBY.
Bropoii ckazan: «Cpenn Hac MeHbIIE ABYX JDKeloB». Tperuit ckaszam: «Cpeaw Hac pOBHO JiBa
mwxenay. Ckoibko kenoB B komHaTe? He 3a0ynbTe 000CHOBAThH OTBET.

3 (6-7). Ilets u Bacst 0fHOBpEMEHHO W M3 OJHON TOYKH CTAPTOBAJIM IO KOJIBIIEBOH JOPOXKKE B
IPOTUBOMOJIOKHBIX HampaBieHusax. Kaxaplii 6eXKUT ¢ MOCTOSIHHOW ckopocThio. K MOMeHTy, koraa
OHU TOBCTpEYAIMCh B JECATHIM pa3 (MOMEHT cTapTa BcTpeued He cuuTaercs), Bacs mpoOexan
POBHO 4eThIpe Kpyra. Uemy paBHO OTHOLIEHUE CKOpOCcTH Bacu k ckopoctu Iletn?

4 (6-8). B uncinoBom pebyce XAxXA+XA = MYXA onuHaKOBBIMH OyKBaMH 3amIi(pOBaHEI
oJIMHAKOBBIE U PBI, pa3HBIMI — pa3Hble. HalinnTe Bce pelenus 3Toro pedyca.

5 (6-8). B Oacceiin mpoBeacHbl Tpu TPyObl. ECiIM BKIIOYMTH IEPBYIO TpyOy, uepe3 4yac —
BTOPYIO, a €lle Yepe3 4ac — TPEThI0, TO 0AacCceifH HAMOJMHHUTCS OBICTpee 4eM 3a 4 yaca, MpuueM
KaXas TpyOa HAIOJIHUT POBHO TPETh OacceiiHa. J[oKaXXuTe, 9TO €Cl BKIIOUUTH BCE TPH TPYOBI
OJTHOBPEMEHHO, TO 0acCeiH HaITOJIHUTCS OBICTPEE YeM 3a TPH Yaca.

6 (6-9). Kitetuateiii mpsiMoyroiabHUK pasmepoM 3x20 KJIETOK pa3pe3ainu Ha 22
IPSMOYTOJIbHUKA TaK, YTO BCE KJICTOYKU OCTAIUCH HENbIMU. JIOKaXHTe, 9TO KaK Obl
HHU pe3alid, CPeIH MONYYUBIIMXCS MPSIMOYTOJbHUKOB HAWIYTCS TaKue, U3 KOTOPBIX
MOYKHO COCTAaBUTh YETHIPEXKICTOUHBIH «YTOIOK» (CM. PUCYHOK CIIPaBa).

7 .Y nByX UTPOKOB B Hauajie Urpbl ecTh mycras tadmuua 2019x2019. Xoaat no ouepenu. 3a
X0JI HY)KHO 3alucaTh B OJHY W3 MYCTHIX KIETOK TaOJHUIIBI MPOHM3BOJILHOE HATYPAJIBHOE YHCIIO.
Korna tabnuiia 3amonHeHa, moacuuThiBaloTcs Bce 4038 cymMM 4YmceNn B €e CTpOoKaxX M CTOJOIax.
Ecnu cpenu 3TUX CyMM €CTh XOTs OBl

a) (6-8) 1000; 6) (8-10) 2000

nensimuxcs Ha 2019, To mobenuin TOT, KTO XOIWiI MEPBBIM, HHa4Ye — ero conepHuk. Kto mobeaut
MpHU IPaBUILHOM UTpe?

8 (6-10). HazoBéM HaTypaabHOE YHCIIO XOPOULLUM, €CITH OHO PABHO MPOM3BEIACHUIO HEKOTOPOTO
HATYpaJbHOrO 4Hcia Ha cymmy ero uup. OcranbHble HaTypaldbHBIE YWCIIA HA30BEM AIOXUMU.
Kakux uncen Gonpbiie cpean Bcex HaTypanbHbIX uncen oT 1 mo 1 000 000 000 — xopommx uiu
TJIOXUX?

9 (6-10). Y Bacwu ectb 50 pyOseii qBaanaThi0 MOHETAMH, KaKaasi — JOCTOMHCTBOM B 1, 2, 5
wii 10 pyOnelt (MOHEThl HEKOTOPBIX M3 3THUX JIOCTOMHCTB MOTYT M OTCYTCTBOBaTh). JlOKaxuTe,
yTt0o Bacst cmoxeT 3amnatute 6e3 caauu arboe 1esnoe yucio pyosnei or 1 go 50.

10. HazoBem npobOb ycmotiuugoti, €Cciny, yaaduB MEPBYIO IUGPY y €€ YUCIUTENS U MEPBYIO
mudpy y ee 3HaMeHaTels, Mbl TIOJIy9UM PaBHYIO eil 1poOb (Hampumep, npods 21/42 ycroiunBa,
u6o 21/42 = 1/2).

a) (7-8). dokaxwure, 4TO €CJIM YUCIUTENIb U 3HAMCHATENIb YCTOWYMBOW APOOM — JIBY3HAUHBIC
YHCJIa, TO, TOMEHSIB MECTaMH MU(PY SAUHUI] YUCIHUTEIS U [MUPPY ACCITKOB 3HAMEHATEISI, MBI
CHOBA IOJYyYUM yCTONYMBYIO IpOOB.



0) (9-10). [okaxuTe, YTO €CIAM YHCIAUTEIb M 3HAMEHATEIb YCTOMYMBOH [apoOoM —
JIeCSITU3HAYHBIC YHCIIA, TO WX HAaUOOIBIINH OOIIHUN AETUTEIh — TOXKE NECATH3HAYHOE YHCIIO.

11 (7-10). lokaxkuTe, dYTO TMpH JIOOOM HEUYETHOM N, OOJbIIEM CIUHUIIBI, YHUCIIO

(1+1+...+i)-2-3-...-(n—1) JeuTCs Ha N.
2 n-1

12 (8-10). Ha okpyxxuoct otMeueHbl 100 kpacHbiXx U 100 cMHHX TOYEK TaK, YTO KPACHBIC H
CUHHE TOYKH YepEeIyIOTCs. B KaKI0l KpacHOW TOYKE 3aIMCAHO MOJOKUTEIIEHOE YHCIIO0, B KAXKIOH
CUHEH — CyMMa YHCell B IBYX COCEIHUX KPacHBIX. J[oKakuTe, 4TO MOKHO 3aMEHHUTH KaXKI0€ U3
200 3amMcaHHBIX YHCEI Ha I€JI0€ YHUCIIO, OTIMYAIOIIeecs OT HEro MEHbIIe 4eM Ha 1, TakuMm
o0pa3oM, 4TOOBl B KaXKIOW CHHEH TOYKE MO-TIPEeKHEMY Oblla 3alucaHa CyMMa 4YHCeNl B JIBYX
COCEJIHMX KPACHBIX TOUKaX.

13 (8-10). Orpe3ku AB u CD mnwHBI M pacrioyioskeHbl Ha CTOpOHaX yriia ¢ BepumHoi O Tak,
yto Touka A nexut mexay O u B, a touka C — mexay O u D. Okazanoch, 4To CyIiecTByeT pOBHO
OJIHa OKPY)KHOCTh, BbIceKaromias Ha orpe3kax AB m CD xopawsl moumHOM M/2. JloKakuTe, 4TO
AC >m/2,

14 (9-10). B rpade 1000 BepmmH, u y mr000r0 pedpa OJWH M3 KOHIIOB MMEET CTCIICHb HE
6onee 10. KakoBo HanbobIiee BO3MOKHOE YHCII0 pedep Takoro rpada?

15 (9-10). Ompenenennas Ha Bcei uncioBoi ocu pynkius f(x) rakoBa, 4To ist M0OOTO YKcIa
x BoimosHeHo paBeHCTBO f(f(f(...f(x)...))) = 1. Kakoe HanMeHbIIee YUCIO KOPHEH MOMKET
—_—

2019
umeTh ypaBuenue f(x) = 1?

16 (10). Ha xakoe HamOoJbIlEe YUCIO YACTEH MOI'YT pa3OMTh MPOCTPAHCTBO JIBE BBIMYKIIBIC
CTOYTOJIbHBIE TUPAMU/IBI?

Pa6ory cocraBun 4.C. Pybanos.



3AJIAHUSA BCTYINUTEJBHOMN PABOTHI 11O ®U3UKE

1 (8) «Ilpocmo kannay. Tloyemy mocie TOro, Kak Ha JIMCT OyMmard MomagaeT Karuis BOJIbI,
pa3Mepbl MPOMOKIIEH YacTh Oymaru MOCTENeHHO yBenuuyuBaroTcsi? IloueMy mocie BBICBIXaHHS

BOIbI Oymara Hepenko neopmupyetcs?

2 (8) «Haenumuey. Te, KTO JIOOSAT MUTh TOPSYMI Yail, Iepe]] TJIOTKOM 00s3aTEIbHO Ha HETO
nytoT. OHaKo, HEKOTOPBIE IYIOT Ha FOpsAYUi Yail, ocje 4ero cpasy AENaoT IJI0TOK, Pyrue —
HOJIHOCST KPYXKKY C TOPSUMM YaeM KO PTY, BTATMBAIOT BO3AYX HaJ HEH, MOCIE YEro yKe AeNarT

I''TIOTOK. O6’I)51CHI/IT€, B KaKOM CJIy4dac yail KaxkeTcsl MECHee TrOpsAYHM.

3 (8) «llo oopoce ¢ JIMIII». Ha puc. 1 mpencrasien rpaduk
3aBUCUMOCTH CKOPOCTH aBTOMOOMJISL 0 B JAHHBIA MOMEHT BPEMEHH
OT mpoineHHoro uMm nytu S. Omnpenenure BpeMs JBHKEHUS
aBTOMOOMJIS Ha BCEM yuacTke nmyTu. Onpenenure, BO CKOJIbKO pa3
OTJINYAETC MAKCHUMAJIBHOE 3HAYEHUE CPEAHEN IyTEBOM CKOPOCTH
0T €€ MUHUMAJIbHOT'O 3HAYEHUS.

Cpennsss  myreBas CKOpPOCTb — 3TO OTHOLIEHME BCETO
OPOIIEHHOr0 IMYTH KO BCEMY BpPEMEHHU JBIKEHUS (BKIIOYast
OCTAHOBKH).

v, M/C

| I |
10 i i m—

| I |

| | }

1 I
0 5 10 15 20s,xm

Puc. 1

4 (8) «Ky6 6 kybey». B cocyne ¢ BOJIOU IUTaBaeT yACPKUBACMBIA HUTHIO JICASHON
KyOUK ¢ BMEP3IIUM B HETO IEPEBSHHBIM KYOMKOM MEHBIIMX Pa3MepoB TaK, YTO OHH
MOJIHOCTBhIO HAxXoJATCcs moja Bojaoi (puc. 2). Ompenenure, Ha CKOJIbKO M3MEHUTCA
CHJia HATSDKCHHS HHTH, KOTJa BECh JIEJ pacTacTt, a JICPEeBSHHBIA KyOWK Oyier mo-
MPEXKHEMY YICPKHUBATHCS HUTHIO. ILTOTHOCTD Ibaa paBHa p, = 900 Kr/M°, BOIBI —
p, = 1000 KF/Mg, nepeBa — p, = 600 kr/m°. Macca nbia paBaam, =300 r.

5 (8-9) «Komy cetiuac neeko?». Ha dotorpadusx (puc.3a u 3 0)
MOKa3aHO, YTO KYBIIWH, 3aITOJHCHHBIH BOJIOW, MOKHO YACP)KUBATh Ha
BECY BEPTHKAJIBbHO, JEPKACh 3a PYyYKy MMO-pasHOMY. B kakom ciydae

A YACPKaHWMA KYBHIMHA B BCPTUKAJIbHOM ITOJIOKCHHU HpI/IZ[éTCSI ‘.

NPWIOKNTH MeHbIIe yeunui? [Tlouemy?

6 (8-9) «Pasnosecue». 11IKOMbHUK BBIMMIWI W3 JIACTA TOJCTOMN

danepsb! mocTossHHON ToNMHBI OYKBHI «I1» 1 «Ill», a Takke 3HAK «—».

Ha npoTuBOMOJI0AKHBIE KOHIIBI d.d,
ppl4ara OH HOCTaBHUII 6yKBBI e

«I» wm «II» Tak, kak L ___I_d
noka3zaHo Ha puc. 4. Kyna Ha . 54 .
pplgar cieayeTr  IMOJIOKHUTH o

TOPU30HTAJIBEHO 3HaK «=», d:i | |

9TOOBl pHIYAr OKa3ajcs B
paBHoBecun? Ilneun poruara
OTHOCHUTEIFHO OMOPHI OMHAKOBHI ¥ paBHEI | (1 >> d).

Puc. 4

7 (8-9) «Yaii ¢ méoomy. llkonpHUK TpUroTOBWI cebe 4daii ¢ mMEmom. Ompe-
JIeNIUTe, KaKyl 4acTh OT OOIIel Macchl COACPKUMOTO KPYKKU COCTaBISET ME,
. 3

€CJIM U3BECTHO, YTO CPEIHAs INIOTHOCTh CMECH OKa3aiach paBHOM p. = 1050 kr/m™.

[TnotHoCTH MENa p,, = 1400 KF/M3, qas 6e3 ména — p, = 1000 KT/ME.

8 (8-10) «Tpounuxy. B cucreme cooOmammuxes cocyaoB (puc.5) Bce
BepTHKAIbHBIE TPYOKH HMEIOT OIMHAKOBoe cedeHue S=10cm® u BbICOTY

10h = 50 cM, ropU30HTAIbHBIC TPYOKH HMEIOT IMTPEHEOPEKUMO MAJIbIC OOBEMBI.

1) B neByio TpybKy HammBaoT Macio (p, = 900 xr/m®) oGpéMom Vi = 650 M.

Omnpenenute BHICOTY YPOBHS Macja B Kaxa0i TpyOKe.

5h

Puc. 5

[ TFan



o _ 3 o —

2) 3aTeM B mpaBblii cOCya MeIeHHO aoauBaioT Boay (p, = 1000 kr/m”) o6bémom V, = 550 mur.
M3BecTHO, 4TO Maciao ¢ BOJOW He cmemuBaroTcsa. OmpenenuTe, 10 KakOH BBICOTHI OynaeT
3arnoJgHeHa Kax/jas u3 TpyookK.

9 (8-10) «Cekpemmnoe eeuecmeo». W300peTéHHOE B CEKPETHOW J1aOOPATOPUU BEIICCTBO
CTIIOCOOHO BBLACTATH JOMOTHUTENFHOE KOJTMYECTBO TEIUIOTHI B IPHCYTCTBUH BOJBI, HAXOISIIEHCS B
KHJIKOM COCTOSIHUH, HE MEHSISI IPU 3TOM CBOIO Maccy, TEMIIEPATypy U YACIbHYIO TEITOEMKOCTb.
Korga BemectBo maccoit m; =400, B3sTtoe npu temmeparype t; = 20°C cmemanu ¢ kyoukamu
mpga  Maccol M,  (C, = 2100 x/(xkr - °C), A =3,35-10° Jlx/kr, ¢, = 4200 JIx/(xr - °C),
L = 2,3 - 10°/k/kr), B3sTeIMM TpE Temmeparype t, = —10°C, TemmepaTypa CMecCH OKa3amach
paBHoii t3 =—3°C. Korga BemectB maccoit m; =400 T mpu To# ke HadanpbHOW Temmepartype
CMeIIay BHOBB CO JIBIOM Maccoil M, = 1 kr, Ho mpu Temmepatype t3 = —3°C, Temmeparypa cmecu
okazamacek paBHoi 1, =10°C. Ormpenenute KOHEUHYIO TEMIIEpaTypy CHCTEMBI 1, e€clid K
NOJIyYMBIIEHCS BO BTOPOM ciiydae cMecu A00aBuTh emie 400 r BelecTna.

Termnonorepu He yuuThIBaliTe. BemecTBo BBIAENSET TEIJIOTY NPHU IEPBOM KOHTAKTE C YKUAKOM
BOJIOW B KOJIMUYECTBE, MPSMO TPOIOPIIUOHATEHOM €r0 MacCce U HE 3aBUCSIIEM OT MAcChl BOJIBI.

10 (8-10) «JIMLLI 2019». OnpenenuTe COMPOTHBICHHE MEXIY T. A M B DIIEKTPUIECKON CXEMBI,

MoKazaHHoM Ha puc. 6. M3BecTtHO, 4YTO RI2 R/

CONPOTHUBJICHUE KaXXJOT0 ydacTKa IPOBOJIOYHOM R

HEeNMM B 3aBUCUMOCTH OT €ro JJIMHBl MEXIY R 5
4 |- -

BBIJICJICHHBIMH TOYKaMH paBHO 00 R, 1ubo R/2.

[lycT, OOMH TIOMIOC HCTOYHMKA Toka ¢ Fuc. 6
HanpspkenneM U moakimouén k 1. 4. K kakoil u3
BbIJIEJIEHHBIX Ha pUC. 6 TOYEK CIIeIyeT MOJKIIOUNUTh BTOPOU MOJIIOC UCTOYHHUKA, YTOOBI MOIIIHOCTb
TOKa B IIeNU ObUIa MakcUMaIbHONW? MunnManbHOW? KakoBbl 3HAYEHHS ITUX MOIIHOCTENH?
ConpoTuBieHNEeM HCTOYHHMKA TOKa mpeHeOpeub. [loakimouaTh UCTOYHHMK B PEXKHUME KOPOTKOTO
3aMBIKaHUSI HEIb3S1.

11 (8-10) «3aszepranver. [lepepucyiite puc. 7 B T€TPab.

1) IMocTpoiiTe X0 Jiy4eld OT TOYECYHOTO HCTOYHHMKA S H

> T 60
3aIITPUXYUTE BCE 00ACTH, B KOTOPBIC TTOMAIAET CBET. —K : ;
puxyun P . 0 £ 60/%F

2) Haiiiute Bce mM300pakeHUs WMCTOYHHMKA CBeTa S,
MOMENIEHHOTO B (OKYC coOuparomeld JIUH3BI, U YKOKUTE  Pyc. 7 4
YCJIOBHS, TP KOTOPBIX OHU MOTYT OBITH IMOJy4YeHBI. 3epKaia
MOMEIIeHBI Ha ABOMHOM (hokyce moj yriioM 60° Kk onTuyecKon
OCH.

12 (8-10) «Cmewannoe coedunenue». ONpenaeauTe CUTY
TOKa M HalPsDKEHUE Ha BCEX PE3MCTOPax B CXeMe, MOKAa3aHHOM
Ha pHUC. 8, compoTHBIeHUE pe3nucTopa Rig, a Takke MmoiaHOE
conpotuBienue nenu. M3BectHo, uto R; =1 Om, R, =2 Owm,
R3=30M, R;=40M, Rs=50M, Rg=60mM, R;=70m,
Rg=40mM, Rg=90M, Ry=0, Ry,=00mM, a noka3aHus
npubopos | =1 A, U =16 B.

13 (9-10) «Hosas xoaécuas ¢hopmyna». Kpyribie konéca
KEJC3HOIOPOXKHOM TENe)KKH 3aMCHHJIM Ha OBAJbHBIE Kak
MOKa3aHO Ha puc. 9, W TeNe)KKa Havana JBMKCHHE Tak, 4To e
TOPU30HTAJIBHAS CKOPOCTh OCTAaBAJIACh IOCTOSIHHOM M PaBHOMU V.
Omnpenennure yrioByH CKOPOCTh BPAIICHUS KOJIEC B MOMEHTHI,
KOT/Ia OHM KacalTcs peiibe Toukamu A, B u C. Haiinmute Takke
HOJIHYIO CKOPOCTh TEJICKKH B MOMEHT COTIPUKOCHOBEHHUSI KOJIEC C
penbcamu B T. B. W3BecTHO, 4TO KONEca HE IMPOCKAIB3BIBAIOT, BPAIIAIOTCS CHHXPOHHO, HE




OTPBIBAIOTCSA OT peiibC, T. A 1 C — HaXOATCSA COOTBETCTBEHHO Ha MAKCUMAJIbHOM U MHHHUMAaJIbHOM
yaajieHuu ot 1entpa kojieca, O4A =R, OC = R/2, OB = 2R/3, B MOMEHT KacaHus C pelibcaMu T. B
yrou HaksioHa OB coctaBiser 30° ¢ TOPU30HTOM.

14 (9-10) «Kamanynemay». Katamynpra [ 3alycka MSYHKOB IPEACTaBIsIeT  CcOOOi

BEPTUKAIBHYIO TpPYyOKy, MEpexoJsulylo B y

TJIaBHBIN M3TUO B HUKHEW YacTH, BKOTIAHHYIO B

3eMII0  TAaK, IO EBEIXOJIHOE OTBEpCTHE (N “h

HaxXOJUTCSI TOYHO y TIOBEPXHOCTH 3EMIIH

(puc. 10). Jlns 3amycka MsSYMK MOMEIIAIOT B g Ne h, m 5 M
TpyOKy Ha BbICOTY h W oTmyckaror. Msuuk, 1 3
BBUIETEB U3 3aKpYIJICHUs, YAapseTcs O 3eMIII0 2 4 3
Ha pPacCTOSHMM S OT Hayajna oTcu€ra. B \ \Za/ 3 4
OaIIMCTHYECKOH — TaOmuIe  HpeacTaBIEHBI \Q/O /X

HEKOTOpble JaHHBIe O 3aBucuMoct S(h).

Boccranosure HE3aloJIHEHHbIE kretkn 1 ¢ 10

Tabmuipl. Cruily TpeHUs MAYUKa O TPYOKY M COIPOTUBIIEHHE BO3TyXa

HE YYHTHIBANUTE.

15 (9-10) «Ha copke». CBepXy W CHH3Y HAKJIOHHOW IUIOCKOCTH m
NOJIBUJKHOM TOpPKM Maccol M mpuCTaBlIeHbl MarHuTHblE OpyCcKHU m, M
MaccaMu My U My Tak, KaK [M0Ka3aHo Ha puc. 11, a 3aTeM OTIyIIEHBI.

N3zBectHO, yTo M > My > M,. Cuna npuTsHKeHUs: Mexay Opyckamu 7

B paccMaTpuBaeMblii MOMEHT BpeMeHHU paBHa F (He mensiercs mpu  Puc. 11
OTHOCUTEIIPHOM JBW)KCHHHM TEJ, JTOCTaTOYHA JUIsI TOTO, YTOOBI
Opycok M, HE OTpBIBAJCS OT HAKJIOHHOM IJIOCKOCTH). YTOJ HAKJIOHA TOPKM paBeH o. Mexny
BEPXHUM OPYCKOM M TOPKOM, a TaK)Ke MEXIY TOPKOW W TOPU30HTAIBHOW IMOBEPXHOCTHIO TPEHUS
HET, MKy HUKHUM OpYCKOM M, U TOPKOH KOA(PDUIIMEHT TPEHUS PaBeH L.
1) TTokaxxuTe BCce CHIIBI, ACHCTBYIOIINE HAa OPYCKH U TOPKY Cpa3y MOCie OTIYCKaHUS OPYCKOB.
2) 3anuimTe BTOPOH 3aKOH JMHAMUKHU JUISI KaXKI0TO U3 TEJ B MPOCKIIMU HA 2OPUBOHMATbHYIO |
8epMUKANbHYI0 OCH, 0003HAYMB YCKOPEHHE TIEPBOTO TeIa OMHOCUMENbHO 20PKU d1, BTOPOTO Tena
OMHOCUMETILHO 20PKU d.
3) OnpeaenuTe yCKOpEeHUE rOPKH, B ciydae, koraa i = 0.

16 (10) «Apxkmuxay. Jlenokony «Apkruka» mMaccod M = 33540 T Hy»KHO MPEOJOICTh JICATHOES

nojie, Ce4YeHWe KOTOpOro IOKa3aHo Ha puc. 12 ol 371 |
(I=50mM, h=1wm), Tak yTo B Hayaje M KOHUE | : !
JIEASTHOTO TI0JIS JIEAOKON HAaXOAUTCs B mokoe, Cuna | ¢ ' W
TATU JIEJOKOJIA MOCTOSHHA M paBHAa Fo=7 MH, a - _ff' __________ Zh_ AL L TAl __|_
CHJIa CONPOTHUBJICHHS CO CTOPOHBI Pa3pyIIaEMOro '_'_H'T: _______________________ P iﬁ- &

JIbJia NPOLOPLUUOHANbHA €ro TonmuHe Femp -ah,  p o 45

rae o = 2 MH/m. Onpeenute MUHUMAIbHOE BpeMs

NPOXOXKJICHHUS JICTOKOJIOM JICASTHOTO TIOJISl, ©CIM MAaKCHMajbHasi CKOPOCTH JIBIKCHHS TIpU
pa3pyIIeHUH JIbJ]a HEe PEBHIIIAET Uy = 9 m/c.

17 (10) «Tennosot npoyeccy. B h p
TEIUION30JMPOBAHHOM  COCYZA€ CEUeHHeM S TIoJ
HEBECOMBIM TETJIOU30JIUPOBAHHBIM MOPIITHEM
HAXOJUTCS WJACaJbHBIA OJHOATOMHBIN Ta3z (puc. 13).
BHavane mopiieHb HaxXomuTCs Ha BbicoTe Ng, a  ho = PoT— 2 !
JIaBJICHUE Ta3a II0J MOPIIHEM paBHO po. JlencTBue Po/2 I
BHEIIHUX CHUJ Ha TMOPIIEHb 3aBUCHUT OT BBICOTHI IO 0 !
3akony p(h), nokazannomy Ha puc. 14. I'a3y cooOrmiaroT 0 ho h
HEKOTOpOe KOIM4ecTBO TerwioTsl Q. Ompenemure, Ha  Fuc. 13 Puc. 14
KaKOU BBICOTE€ OCTAHOBUTCS MOPIIEHb.




18 (10) «Tox ymeuxuy. JIBe mapajieiibHbIe MPOBOASIINE IJIACTHHBI BKIFOYCHBI
B 1enb (puc. 15). Ha ogHy W3 miacTUH MOMEIIAIOT MajeHbKUN MeTalTMYeCKUN
HmIapuK, Macchl M u pamuyca << d. OueHHTe CpPEAHUH TOK B IEMH 32 OOJBIION
IPOMEXYTOK BPEMEHH, €CIIM MIApUK C IJJACTUHAMHU B3aHUMOJEHCTBYET aOCOIOTHO
HEYTPYTo, OBICTPO OOMEHUBAETCS 3apsIOM C IJIACTUHAMM, 32 MPEJEIIbl IUIACTUH He
BbuleTaeT. Cuiny TsKecTH U 3(PQEKT 3IEKTPUYECKHX H300pakeHUud 3apsaa B
IUIaCTUHAX HE yuuThiBalTe. [lone Mexay miacTHHaMU CUUTAWTE OAHOPOIHBIM.

Paboty cocraBunu K.A. Koxanos, /[.B. [lepesowukos, A.I1. Copoxun

Uo
Puc. 15



3AJJAHUS BCTYINIUTEJABHOM PABOTHI IO XUMUHN

1. (8) HamuiuTe ypaBHEHHs peakiiMii MEXy IBYMs ra3aMu (JUIs KaKI0ro MyHKTa He 00JIbIIe
JIBYX), B KOTOPBIX 00pa3yroTcs (MOXKHO BMECTE C JPYTMMH BEIIECTBAMH):

a) mpocToe ra3000pa3Hoe BEUIECTBO 0) npocToe TBEp0E BEIIECTBO
B) CJIOKHOE >KUKOE BEIIECTBO r) COllb

2. (8) Yacrto, 4uToOBI corperbecsi, Mbl IIbEM ropsunii yail. CorpeBacMcsi Mbl HE TOJBKO 3a CUET
TEIlJIa JKUJIKOCTH, HO M 3a CYET OKMCIEHMs caxapa. s mpocTOTHI NPEAINOIOXKHM, YTO caxap
spisgercs rioko30it (o(C) = 40%; o(H) = 6,67%; o(0) = 53,33%; M = 180 r/mMo0b).

a) Beisequre ¢opmyny rimoko3bl. OTBeT nmoarBepaute pacuéroMm. CTaHIapTHBIA pelentT 4as
npescTaBiIseT co00M pacTBOPEHUE ABYX YalHBIX JIOKEK caxapa (IIroKo3bl) B 250 M1 HacTos vasl.

0) [Ipunumas, 9yTO OJIHA YaliHAas JIO’KKA BMEIIAET 5 T caxapa (TJIFOKO3bl), ONPEICIUTE MACCOBYIO
JIOJIIO caxapa U MOJISIPHYIO KOHIIEHTpAIIUIO caxapa B yae (Maccoil KOMIIOHEHTOB 4asi peHeOpeyb).

B) Hamummire TepMOXMMHUYECKOE YpaBHEHHME peaklMu OKucieHus rarokossl (Q° =2802,8
k/[>K/MOB).

F) BBI‘-II/ICJII/ITC, KaKO€ KOJIMYCCTBO TCIJIOTBHI BBIACIUTCA IIPU OKHUCIICHUU BCEM TJIIOKO3BI u3 1
CTaKaHa 4as.

a) Omnpenenure, HACKOJBKO IOBBICHTCS TEMIIEpaTypa Tela dejoBeka maccod S50 Kr mocie
_ -1 o1
BeiuTOro vas. (C(tena) = 4200 [x-kr —-°C ~; TEII00OMEHOM Tella ¥ XKHUAKOCTH IPEHEOPEYbD).

3. (8) Cmech BemectB A u B maccoii 10 T o6padoraim kperkum pactBopoM NaOH. Ipu stom
Beiemics raz C (p = 0,09 kr/m® MIPH H.Y.), OCTAJICS HE PACTBOPUBIIHIICS OCTATOK U 00pa30BaioCh
BeniecTBO D. Ilpu aeiicTBUM Ha MOMyYEHHBIN pPacTBOP COJITHOM KHCJIOTHI HAOIIOAACTCS BHITIAJICHHE
Oenoro ocanka E, mpokanuBanue KOTOpOro MpUBOAUT K oOpa3oBanuio BeecTBa F (m(0) = 53,3 %).
[Tpu 06paboTKe 3TOi ke CMECH KOHIEHTPUPOBAHHOM a30THOM KUCIIOTOW HAOIIOAAeTCsl BBIJEICHUE
Oyporo raza G u raza H, koTopblii BhI3bIBaE€T MOMYTHEHUE M3BECTKOBOM BOJIBI (BemiecTBo ). Ecnu
TaKyI0 HaBECKy Ckeub BO (prope, To oOpasyetcst cMech razoB (J u K) maccoit 58,86 .

a) Onpenenure, BemectBa A — K. OTBeT NMOATBEPAUTE PACUETOM.
0) Hanumvire ypaBHEHUS peaknid.
B) Omnpenenure cCocTaB UCXOIHOM CMECH B MaCCOBBIX MPOIICHTAX.

r) Uro mpomsoiaér, eciu cmech razoB J u K mpomyctuth depe3 Boay? OTBET HMOATBEPIUTE
YPaBHEHUSAMH MPOUCXOASAIINX PEAKIIUH.

4. (8) IOnp1ii xumuk Bans Hamien B j1a0oparopvi B CTaKaHE YepHBIA TOPOMIOK. BaHs permt
NPOBECTH aHaIW3 3TOr0 BellecTBAa. B Boje M 1Ierodax 3TO BEIIECTBO HE PACTBOPSIIOCH, HO
pacTBOPUIIOCH B M30BITKE CONSIHOM KUCIIOTE, IIPU 3TOM PacTBOP OKpACHIICS B PbUKUIL 1IBET (peakuus 1),
KOTOpBI YCHJIWJICSI NIPU CTOSHUM B TE€YEHUE HEKOTOporo BpeMeHu (peakuus 2). K momydeHHOMY
pactBopy Banst 100aBwIT MOOBOJOPOTHON KUCIIOTHI, TIPY 9TOM BBINIAJI TEMHBINA 0canokK (peakmus 3). K
noJTy4eHHOM cmecu Bans moGaBun Trocynb(haTr HaTpusi, B pe3yabTaTe Yero OCafoK PacTBOPHWICH, a
pacTBOp OKpacwicsi B CBETJIO-3esieHbIN 1BET (peakuus 4). [Ipu no6aBieHnH menoyu K Mojlyd4eHHOMY
pactBopy Banst yBuzmen oOpa3zoBaHue 3eJ€HOrO Ocajka (peakius S5), KOTOpbIi OH OT(UIBTpOBaT U
NpOKaJIMI Ha Bo3ayxe (peakuus 6). B pesynprare Bans ¢ yauBieHneM oOHApYXWJ, YTO MOYYHIICS
UCXOMHBIN uepHblid mopomok. Torna BaHs B3si1 BTOpYIO MOPIMIO YEPHOTO TOPOIIKAa W 00paboTat
KOHIICHTPUPOBAHHOM a30THON kucnotoi (peakuust 7). B pesynbrare Bbiaenwicss ra3, a mocle
N00aBJICHUS K MTOJTYYEHHOMY pacTBOP IOTAIlIa BB PhDKHNA 0CAJIOK U BBIACTHIICS OypBIi ra3 (peakiust
8), KOTOpBIi MpeKpacHO pacTBOpWIICS B eaxoM HaTpe (peakuus 9). Ilpu nobaBieHun K mociaegHeMy
pacTBOpY KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI, paCTBOP CHayajia MpuoOpelt roiayooil 1BeT (peakius
10), a 3aTeM cTaj 3eJeHBIM, TIPY 3TOM CHOBA BBIZCTHIICS OypbIi ra3 (peakmus 11).

a) [lomorute Bane ycTtaHOBUTH (pOpMyITy BEIIECTBa, COAEPKAIIETOCS B YepHOM Nopoiike. B Buae
KaKuX MUHEPAJIOB ATO BEIIECTBO BCTPEUAeTCs B pupoie?

0) Hanmummre ypaBHEHMsI peakUui, ¢ NOMOLIbIO KOTOPBIX MOYKHO OCYLIECTBUTH YKa3aHHBIE B
YCIIOBUU IIPEBPALLEHUS.



5. (8) DKkBUMOJISIPHYIO CMECh TPEX METAJUIOB Maccoil 25 T' pa3[enuii Ha TPH PaBHBIC YACTH.
[lepByto 06paboTanu Bo/10i, BTOPYIO U30BITKOM pacTBOpa ILEJIOYH, TPEThI0 — KUcaoToi. O0bemM
rasa, BBIJCJUBILETOCS B KaXXJIOM cliydyae, coctaBun 2,24 i1, 3,36 1 u 6,72 1, COOTBETCTBEHHO.
YcraHoBHUTE KAYECTBEHHBIM U KOJIMUECTBEHHBIH (B % MO Macce) cCocTaB CMECH, €CIM U3BECTHO, UTO
B pPacTBOpE, MOJIYYCHHOM TOCe 00pabOTKU COJSTHOM KUCIOTOM, CMECh PACTBOPHUIIACH MOJTHOCTHIO
1 00pa30BaIMCh OAHO3APSIHbIN, IBYX3apsIIHbIN U TpeX3apsAHbIA KaTHOHBI.

6. (8-9) Peakuuu ropeHHs SBISIOTCS BECbMa 3K30TEPMHUYHBIMH M YacTO HCIOJB3YIOTCS JUIS
nony4yeHust sHeprur. OIHUM U3 HauboJee NMEPCHEeKTUBHBIX MCTOUYHUKOB JIJISl MOJIYyYEHUS] SHEPTUU
ABIJIAETCA BOJOPOAHOE TOIUIMBO. Tak, mpu cropanuu 10 g cTeXMOMETpUYECKOW CMECH BOJIOpOJa U
Kkuciopoaa (Haxoxsmeiics npu temneparype 250°C u gaBnenuun B 1 Oap) Beiaensiercss 65 k/[x
teruia. OCHOBHOUM Tpo06sieMOi BOJOPOJHONW SHEPreTHKHU SIBISETCS XpPaHEHHWE W TPAHCIOPTHUPOBKA
Bojiopoaa. OMHUM U3 pellleHui Ha JaHHBII MOMEHT SBJIsieTCsl 00pa3oBaHUE MPH B3aWMOJCHCTBUU
amMmuaka u aubopana agaykra X. [Ipu HarpeBanuu X, conepskamiero 54,84% a3ora, MakCHUMaIbHO
MOXHO BbIIETUTHh 19,4% Bomopoaa mo Macce, UCXOAS M3 MAcChl MCXOAHOrO aanykra. [Ipu stom
BBIJIEJIEHUE BOJOPO/1a IPOUCXOIUT B 3 CTAAUM.

a) Hanmmmre ypaBHeHUs peakiuu 00pa3oBaHusl aJIyKTa U €ro MOCIEI0BATEILHOTO Pa3I0KEHHUS.
0) Onpenenure, Kakoe KOJMYECTBO SHEPrUM MOXKHO TOJYyYUTh IPU CTOPAHUU BOJOPOAA,

nosydyeHHoro u3 62 r X, eciM BBIXOJ Ha Kaxaod cramguu coctaBisier 90%, 85% wu 70%,
COOTBETCTBEHHO.

7. (8-9) IIpu momHOM CrOpaHUM BEIIECTBa A C 3alaxoM TYXJIBIX SUI] 00pa3yeTcs BemecTBo B.
BemectBo B ciocobHo pearupoBath ¢ xEnTo-3en€HbpM razoM C (TioTHOCTh 1o renuio 17,75) ¢
obOpa3zoBanueM BemiecTna D.

a) Onpenenute BemectBa A, B, C, D. OtBer noareepaute pacuérom. Hanumure ypaBHEeHUs
peaKuui.

0) BemectBo D nomecTriu B 3aKphITHIA cocy/ 1 Harpenu 10 temreparypsl 398 K. JlaBienue B
cucteme coctaBwiio 5 atM. Onpenennure napuuainbHOE JaBIECHUE KaKO0r0 KOMIIOHEHTA B CUCTEME.
Koncranra paBHoBecus pasHa 0,47. BerauciauTe miIoTHOCTh CMECH B COCYJIE IO BO3IYXY.

B) Eciu Ha BemectBo D mojeiicTBoBaTh BOMOM, TO oOpasyercs cmech E u F. Coenunenue B
crocoOHO B3aUMOJICHCTBOBATH C KHCIOPOJOM B IMPUCYTCTBUHU KaTaiuzaTopa ¢ obpazoBanuem G.
B3anmopeticteue G ¢ Bomoi npumBoauT K oOpazoBanuto E. Onpenenurene BemectBa E, F, G.
Hamummre ypaBHenus peakumif. [ns peaknuu B — G ykaxkwure xatammuzatop. I[Ipemmoxkure
crioco0 pasnenenus cmecu E u F.

8. (9) Dnement X ObLT BIEpBBIC BbIICICH U3 MuHepaia A. Peakuit munepan P, nuzomopdHbIiii
A, KOTOpPBII COCTOUT U3 YETHIPEX NEMEHTOB, MOJIBEPIJIM KOJIMUYECTBEHHOMY aHaJIU3Y.

OmnbiT 1. HaBecky 1  muHepana wMaccori 1.5080T pactBopuin B HW3OBITKE ToOpsue
KOHLICHTPUPOBAHHOM  a30THOM  KHUCJIOTHI, IPOKUISATUIM, IIOJYy4YCHHBIH CHHHUHM  PacTBOD
poGUIBTPOBAIN, OCAJOK MPOMBLIN TUCTUUIUPOBAHHONW BOJOW, (PUIBTPAT M MPOMBIBHBIE BO/IBI
obbenmuauan u paszbaBwm Ao 250.0 mu. Yepes amukBoTy oObemoM 50.00 My mpoOmyCTHIN
MOCTOSIHHBIN TOK criioit 0.25 A, U3MEHEHHUE MacChl AJIEKTPOIa MPEKPATHIIOCH Yepe3 26 muH 47 ¢, a
Macca 3JIeKTpoJia yBenuuuiachk Ha 214.7 mr (Beixox 1o Toky 100%).

IIpOMBITBINT OCaZOK, IOJYYEHHBIN IIOCIE PACTBOPEHUSA B A30THOM KHUCIJIOTE, MPOKAIWIHA 10
MOCTOSIHHOM Macchl U B3Becwid. [locie atoro ero npokanusanu npu 1000 °C B Toke Bogopozaa 10
NOCTOSIHHOM Maccel. Macca ocaaka O M IOCiI€ NPOKAJIMBAHMUS B TOKE BOJOpOJA COCTaBUIA
171.6 mr u 119.1 MT COOTBETCTBEHHO.

OmnbiT 2. HaBecky 2 maccoit 1.4976 r Takke pacTBOPWIM B HW30OBITKE KOHIIEHTPHUPOBAHHOM
a30THOM KuCHOTHL. [lomydeHHYI0 cMech TPMXKIbl yNAPUIW C KOHLIEHTPUPOBAHHOW CEPHOU
KUCJIOTOW [0 TOsBICHHsI Oenblx mapoB. PactBop pasz0aBuwim BOIOW, OTPHIBTPOBAIH, OCAIOK
IPOMBUIN TUCTUILTMPOBAHHON BoAoN. OObeiMHEHHbIE (GUIBTPATHI IEPEHECTU B MEPHYIO KOJIOY Ha
250.0 M u goBemu o metku. K ammkBotre o6bemom 20.00 My mpubaBuiIM HM30BITOK pacTBOpa
MOoJIMJa Kajus, NoJlydeHHbIH pacTBop oTtuTpoBanu 12.25 mun 0.0500 M pactBOpom THOCyib(aTa
HATpHUs 10 UCUYE3HOBEHHUS CUHEN OKPACKU Kpaxmala.



OmnpiT 3. HaBecky 3 maccoit 1.1329 1 crmumaBuimm ¢ OepTOJICTOBOM COJIBIO W COJOM.
[Tony4eHHbIH M1aB NPOKUIATUIN B pa30aBiIeHHON COJISTHOM KHUCIIOTE, a Jjajiee yepe3 MOJyYeHHYIO
CMECh MPOMYCTUIN U30BITOK CEPOBOIOPOA U CHOBA MPOKUMSTIIIA. PacTBOp oTnenmim ot ocauka
buIbTpOBaHUEM, OCAJIOK MPOMBUIH, MPOMBIBHBIE BOJLI M (DUIBTPAT MEPEHECTH B MEPHYIO KOJIOY
Ha 250.0 M1 u goBenu 10 MeTku. K anmukBore o6bemMoMm 10.00 mi mpubaBuau 50.0 M 0.0100 M
pacTBopa xJiopuaa 6apus, qajiee NpudaBUIN PacTBOP THAPOKCHAA Kallusl, MHAUKATOP (HIyOpEeKCOH
u ortutpoBanu 20.45 mn 0.0100 M pactBopa SATA 10 u3MeHEHUsI OKPACKHU.

a) O kakom snmeMente X uzaer peusb? OTBeT moATBepauTe pacueTroMm. M3 kakoro MuHepana oH
ObL1 BriepBbIe BhIIeTeH? J{J1sl 4ero ucnonb3yercs 3JeMeHT X U €r0 COSAMHEHHUS?

0) Onpenenute, Kakue MMEMEHTHI BXOJAT B cocTaB MuHepaia P. OtBeT o0ocHYyiiTe.

B) Ompenenure MaccoBble JOJIM O3TUX DJJIEMEHTOB B MuHepaie P u mnpemnoxure ero
smnupuueckyo gopmyny. (Munekc snementa X B dopmyne nmpuMute paBHbIM 1.) Omnpenenute
CTETEHU OKUCIICHUS BCEX DJIEMEHTOB B MuHepaie P.

r) Jlngs dero B ombiTe 2 mocie 00pabOTKM a30THOM KHCJIOTOM CMECh yHmapuBaidl C
KOHLICHTPUPOBAHHOM CEpHOM KuciaoTon? Hanuimmre pa3BepHyThIN OTBET.

A1) MoXHO T B OmbITe 3 3aMEHHUTH PAcTBOpP XJIOpHAA Oapusi pacTBOPOM XJIOpHJA KaabIIHs?
[IpuBenuTe HEOOXOAUMBIE OOBSICHEHUS.

e) Hanumure YpPaBHCHHUA BCCX peaKHHﬁ, YIIOMHHAOOIUXCA B MCTOAUKAX.

9. (9) PamnoakTuBHBIA pacman, Oyaydd CaMOIPOU3BOJBHBIM BEPOSTHOCTHBIM SIBICHUCM,
MPOUCXOIAIINM 0e3 B3auMOJICUCTBUS PAJMOAKTUBHBIX aTOMOB MEX]y COOON M HE 3aBUCSIINM OT
JIPYrUX B3aMMOJECUCTBUMN, IPEKPACHO WILTIOCTPUPYET KMHETUKY PEaKIMK IepBOro nopsaka. Kpome
TOTO, B OTJIMYME OT XUMHUUYECKUX PEaKLMi, €ero KHHETUKA HE 3aBUCHUT OT TEMIIEPATYpbl, 1aBJICHUS,
XUMUYECKOTO OKPYKEHHSI pPaJUOaKTUBHBIX ATOMOB, IPHUCYTCTBUS SJIEKTPUUECKUX, MArHUTHBIX
MOJIEH, a IOTOMY BCE pEaKUUHM PAJUOAKTUBHOIO pacnajga KOHTPOJMUPYIOTCA JHUIIb OJHHUM
rapaMeTpoM — NepUoIoM nonypacnana Tyj.

a) Uro Takoe nepuon nonypacnana? Kak 3aBUCHUT OT BpEMEHM YHCIIO PaJHOAKTUBHBIX sA1ep N,
eCIIM  HAYalbHOE KOJHYECTBO paBHsIoch No? KONHMYecTBO paaioakTHBHBIX aToMOB N
ymeHbunoch Ha 29.37% 3a 300 cexyna. Onpenenure ero nepuoi nojaypacnajia.

CxopocTh pacraja XapakTepu3yeTcs aKkTUBHOCTbIO A — 3TO YHCIIO paciajoB, MPOUCXOIAIINX B
€UHUIlY BpeMEHU. TpagulMOHHAs €IWHUIIA H3MepeHus akTuBHocT —— bekkepens (bk),
1Bk =c¢ ', uro orBeuaer 1 pacnaay B CEKyHIy. JTa BEJIIMYMHA UCIIOIB3YETCS JJIsI ONpECIICHUS
KOJIMYECTBA PAJMOAKTUBHBIX fAJI€p, TAaK KaK OHA JIETKO M3MEPSETCS MO HWHTEHCHUBHOCTH
PaaAMOAKTUBHOIO W3JIyYE€HMS, & aKTUBHOCTbH IPONOPIMOHAJIBbHA KOJWYECTBY OCTABLUMXCS SAEP:

A= (an/Tl/z)N.

0) Kak 3aBUCHT OT BpPEMEHHM AKTUBHOCTh HEKOTOPOTO PAJAUOHYKIWIA, €CIH €ro MNepHoJ
noytypacmnaja paBeH Ty, a HauajgbHas aKTUBHOCTb COCTaBIIACT Ay?
15 _ 19 _
B) 22.4 1 (H.y.) xucnopoaa ¢ npumecHbiMU u3otormamMu O (Typ=122¢) u ~O (Ty =26 ¢)
MOMECTWJIM B JETEKTOP U CTalld PETrUCTPUPOBATH AKTUBHOCTH B PAa3JIMUYHbIE MOMEHTHI BPEMEHH.
Pe3ynbTaThl u3MepeHui npecTaBiIeHbl B TAOJIHIIE:

t, C 0 60
A, I'bk 823.7 340.6
Onpenenure coaepxxanue (B %) "0ou™ 0B aHATM3UPYEMOM 00bEeME KHCIIOpO/a.

F) OuyeHb YacTo PAAMOHYKINA MPETECPHICBACT CCPHIO HpCBpaHIeHI/II‘/JI, TO €CTb IPOAYKTBI €TO
pacmaga TakKXKe ABIAIOTCA paJHOaKTUBHBIMU. PaCCMOTpI/IM B 0606H1€HHOM BHUAEC TaKoO€

T _ T
IPEBPAILEHHUE: A-B->Ceus . B pawanpHblii  MOMeHT Bpemean Na =N, Ng=N¢=0.
KauecTtBeHHO HapucyiiTe rpaduku 3aBUCUMOCTH OT BpeMeHu kKonmdectB N atomoB A, B u C (Ha
OJIHOM rpaUKe) U CyMMapHOH aKTUBHOCTH A (Ha oTnenbHOM rpaduke moa rpaduxom st N) st
cnenyronux cinyuaeB: 1) Ty =1¢,T,=20¢;2) T;=T,=5¢;3) T;=20c¢, T, =1c.

10. (9-10) IIpu anexTponuse pactBopa cyib(haTa JABYXBaJCHTHOrO MeTauia X Ha MHEPTHBIX
ANEKTpoJax npu cuiie Toka 5 A B teuenue 10 munyt Boienunock 0,0166 r meranna.



a) Onpenenute metamt X. OTBET NOJATBEPIAUTE PACUETOM.

0) 3anuiuTe ypaBHEHHE peakiny (YKaKHUTE MPOIECChl Ha KaToJe U aHOJIE).

B) Onpesenure, yeMy paBHa KOHCTaHTa PEaKIMH, €CIIM CTENICHb IpeBpalieHus pasHa 1,16.

r) Onpenenure napiyaibHOS JaBJICHUE BhlIEIUBIIErocs rasa (p(oobmr) = 1,03 atm).

n) Kakne moOouHbIe MPOIECCHI MOT'YT MPOTEKaTh MPH djeKTpoiuse? Hamwuinure ypaBHCHHS
peaKIuii.

11. (9(a-B)-10) Pasnoxenne cynbdara pryta (II) TPOMCXOAMUT IMO-pa3sHOMY Ha OTKPHITOM
BO3/IyX€ U B 3aKPBITOM COCY/IE.

a) Hanummre ypaBHeHue pasznoxkeHus cyiabpara prytd (II) Ha OTKpeITOM BO3Ayxe Hpu
HarpeBaHUU («B €CTECTBEHHBIX YCIOBUSIX)).

Pasznoxenne cynedara pryru HaunHaerca npu 450°C. VIcXoAHBIMU NPOAYKTaMU Pa3JI0KEHUS
SBIISIIOTCS. HEYCTOMYMBOE NPU JAHHOW TeMIepaType TBepnaoe BemecTBo 1 u ra3 2, mocne 4ero c
HUMHU TPOUCXONAT JajbHEHIINEe XUMHUYECKHE TPEeBpalleHUs, XapaKTepUu3yeMble ABYMs
ypaBHEHHUSIMH. B 3aBUCUMOCTH OT yCIIOBUW SKCIIEPUMEHTA, OJTHO U3 BEIIECTB (BEIIECTBO 3) MOXKET
IPUCYTCTBOBATh CPa3y B JIBYX arperaTHbIX COCTOSHUSX.

0) Hanmmure ypaBHEHUS TpeX YIOMSHYTHIX PEAKIMA U PEaKIUI0 UCTIApEHUS BEIIECTBA 3.

B Ttabnune Hmke NpUBOASATCS TepMOAMHAMHYECKHE aaHHble ana cynbdata pryta (Il) u
MPOJYKTOB €T0 Pa3IOKEHUS:

BemecTBo Aszggo, kJI>x/MoIb 82980, Jx/momn K Cpo, Jx/Mons- K
HgSO 4w —707.932
Amn -90.876 70.291 44.057
B 0 75.897 27.982
By 61.404 174.857 20.786
Ceo —438.985 120.289 179.912
Cn —395.848 256.688 50.688
Dy —296.896 248.069 39.873
Eqx 0 205.036 29.,35

B) Onupasce Ha 3HaUYeHHS B Tabnuile, uaeHTUPUIUpPyHTe Kaxaoe BemectBo. OOOCHYITE CBOM
otBeT! PaccuuTaiite cranmapTHbie SHTANBINH A H,g0 peaxiuii us 1. 2.

r) Paccuuralite HopManbHble TeMepaTypsl kurnenus Beuiects B u C.

B cocyn o6bemom 22.78 11, 3anonHeHHbIN azotom (25 °C, 100 kIla), Bueciu 296.66 cynndara
pryta (II) u mHarpenu go 750 °C. Paznoxenue cyiabdara pTyTH IPOU30IILIO MOTHOCTHIO.

1) Paccunraiite crangapTHOe H3MeHeHue sHepriu I'n66ca A,G’ IS POLIECCOB, IIPOUCXOIAIINX
B cocyze mocie paznoxeHus cynbdarta pryru (II) mpu temneparype 750 °C. Ilpu sToM yutuTe
3aBUCUMOCTh SHTAJBIIMK M SHTPOIHU BEIISCTB OT TeMIlEpaTyphl. Hamummre BBIpakeHHS IS
KOHCTaHT PaBHOBECHS ATUX MPOIIECCOB U BHIYHCIIUTE HX.

e) PaccunTaiite paBHOBECHBIN COCTaB COAECPKUMOTO COCyAa IIPU ITUX YCIOBUSX.

*)* PaccunTaliTe KOIMUYECTBO TEIUIOTHI, TOTPEOOBaBIIeeCs I HarpeBaHus cocynaa ot 25 °C no
750 °C (¢ yyeToM MpOHCXOIAIINX B HEM ITPOIIECCOB).

IIpumeuanue: ucronb3yiTe 3aK0H [ecca, cHavyana MpoBeNs BCe XMMHUYECKUE TPEBPAICHUS B
HEoOX0AUMBIX KojuuecTBax mpu 25 °C u paccuuTaB uX TemioBod 3¢¢ekrt, a nanee HarpeBas
IPOAYKTHI B HY>)KHBIX KonmdecTBax 10 750 °C.

g cipaBku:

« U3orepma Bant-Todda: A,Gr = —RTInK, rae K — koHCTaHTa paBHOBECHS TIPOLIECCa.

* 3aBUCHMOCTb MOJIIPHOM SHTAJIBITMK U SHTPOITUHU BEIICCTBA OT TEMIIEPATYPHI:

Hr (X) = Hagg (X) + Cp (X)(T — 298) St (X) = Sags (X) + Cp (X)In(1/298)

* TeroBo#i 3¢ ekt peakuuu B ycioBusax V = const:

Quv= ArHTo + AVRT, tne Av — W3MEHEHHE KOJIMYeCTBa Tra3000pa3HBIX MOJIEKYJd Ha OJIHO
ypaBHEHHUE peaknuu, Hanpumep, 11 peakuuu N, + 3H, = 2NH3; Av = -2, a nns peakuu

C5H10(>K) + 7-502(r) = SCOZ(F) + 5H20(>K) Av=-25.




B ycnoBusix V =const Ttemsora, 3aTpaueHHas Ha HarpeBaHHe N MOJb BEIIECTBa, paBHA
Qv =nCyAT, rae Cy — u3oxopHas temnoeMkocts. [l razos Cy = C, — R, Ul OCTaIbHBIX BELIECTB
CV = Cp.

Bo Bcex ypaBuenusx R =8.314 J[x/mons'K — yHMBepcanpHas razoBas MOCTOSHHAs, | —
temnepatypa B K, T =t + 273.

12. (9-10) [IpocToe BeriecTBO, 00pa30BaHHOE 3JIEMEHTOM A, pearupyer ¢ BOJIOPOIHBIM
coenuHenueM snementa b. [IpogykraMu peakiuu sSBISIOTCS BOAOPOAHOE COSTUHEHUE dJIEMEHTa A
u BemecTBo B (peakumsi 1). BemectBo B mpu B3auMOACHCTBHU C BOJOPOTHBIM COCTUHCHHEM
anementa I' oOpa3yeT BoIopoAHOE coenuHeHue aneMeHTa A u BemiecTBo JI (peakums 2).
BonoponHoe coennHenue sneMmeHTa I MOXHO TakkKe MOJY4YUTh HpPH B3aUMOJECUCTBUU ABYX
MoJiekya BemiecTBa [, mpu 3TOM, Kpome TOoro, obpasyercs BemiectBo E (peakmusi 3). Eme
U3BECTHO, YTO BOJIOPOJIHOE coeinHeHue snemenTa I' oOpasyer accouuarsl, a MOJIEKYJIsIpHAsk Macca
BenecTBa Jl paBHa MOJIEKYyISIpHOI Macce MPOCTOro BEHIECTBA, 00pa3oBaHHOTO AemMeHToM I

a) 3anoJHUTe TaOIUILY:

BemecTBo ®opmyaa | Hazsanue | bajaa
IIpocroe BemecTBOo A
Bonoponnoe coennnenue snemenTa b
BonopogHoe coelnHEeHNE 3JIeMeHTa A
Bemectso B
BogopogHoe coennuenue sneMenta I
BemectBo J1*
Bemecto E
ITpoctoe BemecTBo I'*
* — U1l 9TUX BEILIECTB BO BTOPOM CTOJIOLIE MPUBEIUTE 3HAUCHUSI MOJICKYJISIPHBIX MacC.

0) Kakue mnpoayKkThl MOdy4yarTCs MpU B3auMOJEHCTBUM BemlectBa E ¢ BOJOPOIHBIM
COEJIMHEHUEM dJieMeHTa A?
B) B xakux ycnoBusix u3 Bemniecta Jl monyuaercs semectso E (peaknus 4)?

r) Hanumure ypaBHeHUsI Bcex onucaHHbIX peakuuid. HazoBute tun peakuuu (1), mpuBenure
€e MEXaHU3M.

13. (10) JlaBHO  W3BECTHO, 4YTO KHCJIOTHO-OCHOBHOEC  PaBHOBECHE  KOHTPOJUPYETCS
KOHCTaHTaMH KHCJIOTHOCTH, @ MMEHHO KOHCTaHTaMH PaBHOBECHS CTYNEHYATOW IHCCOIMAIIUU
KHCJIOT:

_ H*|[Hp_;1A7]

HoA & Hpg A+ HY Ka1 = [][TA]l
_ _ H¥|[Hy_,A%™
HoiA o Hy A” + H Kaz = %

OTH TpOCTBIE TpeBpalleHusi 00oramaroT XUMHUIO pacTBOpPOB. CaMbIM MPOCTBIM 3(PPEKTOM,
KOTOPBIN TIOPOXKAAIOT KUCIOTHO-OCHOBHBIE B3aUMOJICHCTBUS, IOMUMO COOCTBEHHO KHCIIOTHBIX H
OCHOBHBIX CBOMCTB BEIIECTB, SIBISCTCS THIPOIIHA3 COJICH.

a) Paccuuraiire pH 0.1 M pactBopa ¢ochoproii kucnotel u 0.1 M pactBopa ¢ocdarta HaTpHs.
YdTuTe TOMBKO TEPBYIO CTYNEHb TUCCOIHUAIMM M THUIPOJIM3a COOTBETCTBEHHO. MOXKHO JH
npeHeOpedb aBTOMPOTOIM30M BOJIBI B YKa3aHHBIX YCIOBHSAX?

OpHako 3TH K€ TPEBpALICHUS U YCIOXKHAIOT KapTuHy. OmucaHHe pacTBOPOB Jaxe
WH/IMBUyaJbHBIX BEIIECTB MOXKET MOTPeOOBaTh MPHOMMKEHHBIX BBIYMCICHUN. Tem He MeHee,
HEPEJIKO yIaeTcs CHeNaTh HECKOJbKO pPa3yMHBIX aonymieHuid. s 3Toro u3yuyuM mnoapoOHee
paBHOBeCHSI, yCTaHABIIMBAOIIKECS B pacTBOpe (pochopHO KUCTOTHI.

B xakoM Obl Bujie Mbl HU BHOCWJIM B pacTBOp (pochar-uoH — B BUE COOCTBEHHO KHCIOTBI MU
Ke B BHJIE pacTBOpUMOro docdara — B pacTBOPe IPUCYTCTBYIOT Bee hopMbl ocdar-nona: PO,
HPO427, H,PO,4, H3PO,, Tak Kak yacTHIlEl, HEOOXOAMMBIE I UX B3auMompespauiennii — H' u



OH™ — mpucyTcTBYIOT BO BCEX BOJHBIX pacTBopax. YJOOHO BBECTH OOIIYH0 KOHIICHTPAIUIO
dbocdar-noHa:
Chypo, = [H3PO4] + [H,PO;] + [HPOZ™] + [PO57].

VIMEHHO 3Ta KOHIICHTpAIMs YKa3bIBAeTCS Ha ITHKETKaX COCYJOB C pacTBOpaMu (Hampumep,
0.1 M pacrBop H,SO, B ocHoBHOM comepxut nor HSO, u Hekotopoe koimuectBo SO4%, cymma
KOHIIEHTpanuii KoTopsix coctaisier 0.1 M). To, B kKakoii CTeIIeH! BBIpaKeHA Ta WM HHAs Gopma,
XapaKkTepu3yeTcs ee MOJbHOM AoJiel, 0003HauaemMoit OyKkBoil o
[H;PO,] [PO;”]

ayzpo, = yooee 5 poy3 =

Ch,po, Ch,po,

OkxkasbIBaeTcs, YTO MOJIbHBIE 10IH (opM pocdaT-uoHa 3aBUCIT TOIBKO OT PH pacTBopa.

0) [Toryuute GopMynsl st pacdeTa MOJIBHOU J0JM Kaxaou ¢opmbl pocdar-nona. opMyisl
JIOIKHBI cofiepkaTh Tonbko [H'] 1 KoHCTaHTBI KucnoTHOCTH (ocdopHoit kucaoTsl. IIpusenure
(bopMyJIBl K TAKOMY BUAY, YTOOBI OHU COJIEP>KAJIM JIHUILIb OJHY APOOHYIO UepTy.

B) PaccuuTaiiTe KOHIIEHTpalMyM BCEX MOHOB B pacTBOpax W3 II. a). Mcmonb3yiTe paccurTaHHBIC
panee 3HaueHus PH. Caenaiite BBIBOMI O pa3yMHOCTH JOMYIIECHHUS, UCIIOIB30BAaHHOTO MPpH pacuete PH.

r) [IpenmnonoxxuM, 4T0 MBI KOHTpoOJUpyeM PH pacTBopa mpu MOMOIIM KHUCIOTHO-OCHOBHOTO
Oydepa. Ha omHoM rpaduke mocTpoiTe 3aBUCHMOCTh MOJIBHOW JTOM Kaxaoi u3 dopm docdart-
noHa oT PH pacTBopa (MOXeTe UCMOIB30BaTh KOMIbBIOTEp). KakoB ¢u3ndeckuii CMBICIT BETUYNH
pKa,l, pKa,Z’ pKa,S?

bynem roBoputh, 4To (opmoii B MokHO mpeHeOpedh TO OTHOIICHHIO K (opme A, eciu
[B]/[A] <0.01. Paccmorpum nBe ¢dopmbl HhA u Hp 1A (3apsabl ONMyHIeHBI), JAMCCOLMUAIIMS
KOTOPBIX OMHCHIBACTCS KOHCTAHTaMHU Ky i1 B K2 COOTBETCTBEHHO:

[Hw -, AI[H*] [Hm—,AJ[H]

Kn—m+1 = [HmA] B in—-m+2 — [HmflA]

1) IMokaxwute, uro ecmu [HnA] > [HmiAl, t0 [HniA] > [HmoA] 1 Haobopot, ecimu [HhA] < [Hi,
1A], 10 [Hme1A] < [HhA]. Kakomy yclioBHIO JOIDKHBI yIOBJIETBOPSITH KOHCTAHTHI PaBHOBECHS?
[TokaxkuTe OTCIO/IA, YTO €CIIM MOXHO MPEeHeOpedb MeHee MPOTOHUPOBAHHOM (HOPMOM 1O OTHOIICHHUIO
K 00JIee TPOTOHUPOBAHHOM, TO MOKHO MPEHEeOpeyb eIe MEeHee MPOTOHUPOBAHHON (POPMOIA.

e) [Ipu kakux pH mMoxHO nperedpeus popmoit Hy, 1A o otHomenuto kK HypA 1 Ha060poT?

k) Haiinure uatepBan pH, B kotopom norpedyercs yautsiBath 00e popmbl Hy 1A 1 HpA. Tpu
KaKOM YCJIOBUM Ha KOHCTaHThI KMCJIOTHOCTH MOXHO NpeHeOpeyb BCEMU OCTalIbHbIMU (opmaMu?
VY I0BIETBOPSIIOT JIU KOHCTAHTHI KHCIOTHOCTU (ocPopHOM KHUCIOTHI 3TOMY YycioBuio? Kakoi
OTCIOJIa CJIeAYET BBIBOJ?

3) [Ins  ¢docdar-nona Halgure wuHTEpBaNbl PH, B KOTOpBIX TmpeoOiafaroT mapbl (Gopm
H3PO4/H,PO,, H,PO, /HPO,*, HPO,*/PO,> u momersTe uX Ha rpaduke BepTUKATIbLHBIMU
rpanutaMu. OnpeneanTe MHTEPBaibl, B KOTOPBIX MpeodafaeT JIUib ojiHa hopma.

u) Omnpenemure pH 0.1 M pactBopa NaH,PO, u 0.1 M pactBopa Na,HPO,. Hcnonssyiite
YCJIOBUE DICKTPOHEHTPAIBHOCTH, a B BBIPAKCHUAX JUIsI KOHCTaHT jonyctute [H,PO4
] =C(NaH,PO,;) u [HPO4]=C(Na,HPO,) coorBercTBeHHO. UTO (pU3MUECKH O3HAYaeT 3TO
nonymienne? Omnupasch Ha pacCYMTaHHbIE 3HAa4YeHWst PH, oTBeThTe, SABISAETCS JU JIOMYILCHHE
CTIpaBEeTHBBIM.

Jlns cripaBKku: KoncranTs! kuciaotHocTd hochopHOil KUCTOTHI
Ka1 7.1-107° pKa 1 2.15
Kao 6.2:10°° pK. 7.21

Kas 5010 PKas 12.30



14. (10) UonupoBaHue aleToHa — XOPOIIMH MPUMEP OTHOCHUTEIILHO HECJIOKHOW peaKilvy,
JEMOHCTpUPYIOIEH sBJIEHHE aBTOKaranu3a. Haubonee BaKHBIMHU JUIsi KHHETUKU 3TOM peakiuu
SIBJISIFOTCSI CJIEJIYIOIME YEThIPE CTaIUU:

O Kl OH+ OH A’; HO |

PN

OH* OH HO | 0

k;) -i\'4 1
)K T /& _ )T/ I
|

Peaknust mpoBoauTCS B MPUCYTCTBUM CHUJIIBHOM KHCIIOTHI, BBIOJIHSIOIIEH POJb KaTalu3aTopa.
IlepBas cTaaust sABISETCA KBa3WPaBHOBECHOW, a CKOPOCTb BCErO Ipoliecca JUMUTUPYET BTOPAs
craaus. Ilocnennsisi, yeTBeprast cTausi NPUBOAUT K YBEIMYEHHIO KUCIOTHOCTH CpPEJbl, 4TO, B
CBOIO Ouepelb, YBEIWYMBACT KOHIEHTPALUIO NPOTOHUPOBAHHOW (OpPMBI aleToHa U, Kak
CJIEJICTBHE, CKOPOCTh PEAKIIUY.
3anuiieM cyMMapHOe ypaBHEHHE HOJIMPOBaHuUs alleToHa cienyromum oopasom: A + I, — Al + HI

a) Mcronb3ys KBa3MpaBHOBECHOCTh NEPBOM CTaJMM M KBa3HCTAI[MOHAPHOCTH MO CHOJIBHOM
dbopMe aleToHa W TPOIYKTY NPUCOSAMHEHHs Hola K HEH, BBIpa3UTe CKOPOCTh 0Opa3oBaHUS
Hoauaa aneToHa yepe3 KOHIEHTPAIlMU alleToHa, HoJa U MPOTOHOB, OMPEACIIUTE TMOPSIOK PEaKIIUU
10 STUM BellecTBaM. Y 0eIuTeCh, 4TO

dCy  dCy  dCy dcy,

dt ~ dt dt dt
O003Ha4YMM 32 X KOHIICHTPAIIMIO 00pa30BaBIIETOCs HOM/IA AIIETOHA, a CKOPOCTh peakimu 3a W = dx/dt.

0) Bripazure dx/dt depe3 X W HavaibHbIC KOHIICHTPAIMM pEarcHTOB W KUcIoThL. [locTpoiite
rpaduk 3aBUCUMOCTA W OT X Ul HEKOTOPBIX HadallbHbIX KOHIEHTpauuid. Onupasch Ha rpaduk,
IPOJEMOHCTPUPYHITE, UTO PEAKIIMS SIBIISIETCS] aBTOKATAIUTUYECKOMA.

Pemennem auddepeHmansHOro ypaBHeHUsl U3 1.2 SBISETCS CIICAyroIas 3aBUCHMOCTB X(t),
3a/laHHas B HEIBHOM BHJIE:

1 C + x
H'O T 7 _ it

n
CH+,D + CA,O CA,O — X

Kunetuky peakuuu ynoOHO UcCCleI0BaTh, PErUCTPUPYS 3aBUCHMOCTh ONTHYECKOU
mwioTHOCTH D pacTBopa Ha JUIMHE BOJIHBL, MTOTJIOMIAEMOM Mo1oM. It Tpex pa3audHbIX TEMIIEPATyp
noyydeHsl 3aBucumoctd D oT BpemMenu. Bo Bcex ombiTax Cq'0=0.1M, Ca,=0.136M,
Cl.0 = 0.00315M.

T=25°C T=35°C T=45°C
t, MUH | D t, MUH | D t, MEH | D
0.00 0.739 0.00 0.745 0.00 1.003
0.92 0.659 0.27 0.711 0.73 0.770
10.33 0.614 5.07 0.643 2.77 0.639
19.37 0.572 9.82 0.567 4.78 0.528
28.83 0.528 14.52 0.476 6.83 0.402
38.47 0.450 19.15 0.408 8.87 0.283

B) Ompenennure KOHCTAHTY CKOPOCTH NpH Kaxaoil TeMmmeparype U 3(QQPEeKTHBHYIO SHEPTHUIO
aKTUBALMK PEaKIUH.

15. (10) Ise ammoHnuiinbie coau A u B rnpu HeOOIbIIOM HArpEeBaHUM MIPEBpAIIAeTCs B OCIIbIC
kpucrauinueckue BemectBa C u D. KauecTBeHHbI U KoaudyecTBeHHbIN cocTaB A u C 0JIMHAKOB, a
A u B no coctaBy pa3znuMyaroTcsl JUIIb JIBYMsI 3J€MEHTAMH, HAaXOMSIIUMHCS B OJHOM rpyIe
[Tepuoanueckoit cucremsl. [Ipu cropanuu C B kucnopose npu 3000°C obpa3yeTcs razoBasi CMeCh
IPOAYKTOB C IUIOTHOCTBIO 110 Bogopoay 17,2. Ecau 3Ty ra3oByro cMech IIPOIYCTUTh CHayala Haj



dbochopHBIM aHTHAPUIOM, a 3aTEM HaJI IIEJI0YbI0, INIOTHOCTh CMECH TI0 BOJOPOY YBEIHMUYUBAETCS
no 22,67, a 3arem ymenbmaercs A0 14. Ecnu D moaBeprHyTh aHAJIOTHYHBIM MpoOIEAypaM, TO
cHayasa o0pa3yeTcsi CMeCh C IIOTHOCTBIO MO BOAOpoAy 6,75, 3aTeM ¢ IJIOTHOCTHIO BO BOAOPOAY
18, a B KOHIIE C TUIOTHOCTHIO MO BoAopoay 14.

a) YcranoBure BeuecTBa A-D, HanumumTe ypaBHEHUSI ONMCAHHBIX PEAKIIHIA.

0) N3o0pasute crpykrypubie ¢popmynsl C u D. Kakyio ponb B CTaHOBICHHM XUMHYECCKOU
Hayku ceirpana peakmus npeBpamenuss C B D? Kem ona Bmepsble Obuta ocymectsieHa? Kak
Ha3BIBAIOTCS PEAKIIUU TAKOTO TUTa?

16. (10) CtabOusbHBIC paaMKalbl SBISIOTCS TOBOJIBHO Y3KHM M MAJOHM3YyUYCHHBIM KJIaCCOM
opraHudecknx coenuHeHui. [lepBoHAYanbHO TakWe BEMIECTBA MPEACTABIIUIN HCKIIOYHTEIHLHO
UCCIICIOBATEIbCKUN HWHTEPEC, OIHAKO B TMIOCJIEIHEE BpEMs OHU HAXOIAT W TMPAKTUYECKOE
NpUMEHEHHE, HAlpuMep, B KAaU4eCTBE CIIMHOBBIX 30HOB JUIS MCCICIOBAHUS CTPYKTYPHI KUIKHX
kpuctamioB MerogoM OIIP, He mopmarommxcs TPaAWIHOHHBIM JUGPAKIIUOHHBIM METOIaM
aHaM3a, TAKMM, KaK PCHTTEHOCTPYKTYPHBIN U peHTIe¢HO()A30BBINA aHATIH3.

B »a1oit obmactm HambOosiee yNOOHBIMH OKa3aJIUCh HHUTPOKCUJIBHBIC PAJHMKaIbl, TO €CTh
pamukaibl, comepxamme pparmedr N-O'. Tak Kak CIIUHOBBIA 30H] JOJKEH COBMEINIATH MAyio
MIOJIBIDKHOCTH B CTPYKTYPE KUIKOTO KPUCTAIIA C JJOCTATOYHBIM CPOJICTBOM K MaTpHIlE, TpeOyeTcs
MIUPOKUH BEIOOP HUTPOKCHIIBHBIX PATUKATIOB C PA3TUYHBIM T€OMETPUICCKIM CTPOCHHEM.

OmMH W3 TPOCTCHIINX HUTPOKCWIBHBIX pagukanoB — (2,2,6,6-reTpaMeTrimunepuanH-1-
un)okcus (TEMPO) — MoxeT ObITh TOTYYEH IO CACAYIOIICH cXeMe:
COE N, NaOEt  1)HCLreflix  NoH, KOH  H,0,
| — A > B > C > D > TEMPO
C,4H,7NO, 2) Na,CO5/H,0O t°

JIpyroit HUTPOKCHIBHBIN panukain A5 TeMIIOHOBOTO THIa OBUT KCIIOJIB30BaH B pabote [Alexey
V. Bogdanov, Gleb I. Proniuk, Andrey Kh. Vorobiev, Magnetic field effects in nematic and
smectic liquid crystals probed by time resolved observation of orientation relaxation of the spin
probe, Phys. Chem. Chem. Phys., 2018], rae Obl1 OTKpPBHIT MPUHIMIIHAILHO HOBBIH MEXaHHU3M
NIEPEOPUECHTALMM KUIKUX KPUCTALIOB. [10IydnTh TaHHBIN paauKal yKe 4yTOUKY CI0KHEE:

COoH
PCls NaCH(CO,Et),  HCVH,O 1) MeMgBr
> 1 - > 2 > 3 > 4
EtOH t° 2) NH,CI/H,O
3HH, e HBr,
BZzoz
AlCl; SOCl, Ag,O CrO5/Py 1) Mg, Et,O
10 < 9 = 8 < 7 - 6 = S 5
2) e
Zn(Hg)/HCl 3) H'/H,0
Pd/C KMnO,, H ’ SOCl, BnNH, 1) MeMgl
11 —> 12 - > 13 > 14 —> 15 S > 16
: [ C1oHeO5 ! 2 H0 H,
Pd/C
112()2, NaQW()v]_
AS < 17
) ~ NaHCO;/MeOH

a) Hapucyiite crpykrypusie popmynsl coenunennit A-D u TEMPO, 1-17 u AS.
0) [IpuBeauTe MeXaHu3M cTaauu 2 — 3.

B) Kakum crimHOM 0071a/1al0T HUTPOKCUIIbHBIC paaukainbl? M300pasute cxemarnuecku DIIP-
CHEKTP HUTPOKCUIIBHOTO pajiiKajia TEMIIOHOBOTO THUIIA.

Pabory cocraBmim: M.A. baxynesa, H.J]. Kopmwuxos, O.B. Hasanuxuna, [ HU. [Iponiok,
B.J[. Xpunyn, U.B. [llecmaxos.



3AJIAHUS BCTYIIUTEJBbHOM PABOTHI IO BUOJIOT U

[lepen xaxaplM 3ajaHMeM B CKOOKax yKa3aHO, /s YYEHMKOB KaKMX KJIACCOB OHO
npeaHazHadeHo. Ilpu mposepke paOoT pelleHus 3ajad, He IMpeJHA3HAYEHHBIX U Kiacca, Iae
YUUTCS aBTOP pabOThl, OLlEHMBATHCA He OyayT!

Kaoicowiti nocmynarowuii Ha buonocuieckoe omoeienue Moxcem NPuHsIms yuacmue 8 KOHKypce
Ha noyuenue O0ONOIHUMENILHOU CKUOKU Ha obyuenue. Iloopobnee 30ecw:
https://bioturnir.ru/sms/stipend

1. (7) «Ilnoo, oa ne momy. Y HEKOTOPBIX PACTCHHI B IIOJaX MOTYT HaKaIIMBaThCs BEIIECTBA,
KOTOpBIEC JIENAI0T UX HEChEeNOOHBIMU AJisl )KUBOTHBIX. [IpuBeante mpumepsl Takux pacTeHuil. B
YeM 11eJ1eco00pa3HOCTh HECheJOOHOCTH B CiTydae, KOorja TaKue TUIOJbI TOJKHBI paclipoOCTPaHIThCS
KUBOTHBIMU?

2. (7) «Ombpocw 6ce nuwnee». Y KUBOTHBIX U yIOaJCHUS U3 OpPraHU3Ma HEHY)KHBIX BEIIECTB
pa3BUTa BBIJECIUTENIbHAS CUCTEMa, a Yy pacTeHud mnomoOHOW cuctembl HeT. Kakum o6pazom
pacTeHUS CIPABIISIOTCS ¢ MPOOJIEMON yIaICHUs U3 OpraHu3Ma HeHYKHBIX BEIICCTB?

3. (7) «I'uopononukay. TlepcrieKTUBHBIM HAIPABICHUEM B BBIPALIMBAHUN PACTCHUH SIBISCTCS
ruaponoHuka. Kakue npenmyiiecTBa U HEJOCTaTKM MMEET 3TOT arporexHudeckuil npuem? Kak
BBISIBJIEHHBIE BAMU HEJIOCTATKU MOYKHO MIPEOA0JIETh?

4.(7) «B 0obpwiti nyme». B OHOJOrHUECKON J1a0OPATOPUU COACPKAIUCH HEKOTOPHIC BHIBI
YKMBOTHBIX: MaJlaracKapCKue TapaKaHbl, MAJOYHUKH, YIUTKA aXaTHHBI, TTAYKU-TITUIICE B, SIICpUIla
arama. B cuiry 00cTOSTENHCTB BCE OHM OKAa3aduCh Ha CBOOOJE. Y KOTO MIAHC BBDKHUTH B
€CTECTBEHHOU Ccpelle yMEPEHHOr 0 KimMara Poccun Beliie u nouemy?

5.(7) «IInoxue ysemwv». Y TOKPHITOCEMEHHBIX pAacTCHUH BakHEHIUM apomopdo3om,
MOSIBUBIIUMCST B TIPOLIECCE DBOJIIOIMH, CTATH OCOOBIE OpPraHbl MOJIOBOTO PAa3MHOMXKEHUSI — IIBETKH.
OpnHako y HEKOTOPBIX PAaCTEHUM OTIENbHBIE YaCTH I[BETKAa MPETEPIIEBAIOT PEAYKIIMIO, & WHOTA
peayuupyercs Mmo4TH Bech IBETOK. [lo kakum mpuyuHam 310 npoucxoaut? Kak B Takom cirydae
MPOUCXOAUT pa3MHOKEHUE?

6. (8) «Hosbie Opy3vsy. OOIMICU3BECTHO, YTO AaHTHOMOTHUK MEHUITMILIMH OB IMOJIYYCH B CBOC BpEMsI
Anekcannpom ®dnemunrom u3 riecHeBoro rpuba menunmiuia (Penicillium rubens). Kakue ere
TpUOBl U KaK MCTIONB3YIOTCS B HACTOAIIEE BPeMsl 4eTOBEKOM. [IpeayiokuTe msaTh MepCIeKTHBHBIX,
Ha Bam B3rsa, BUAOB TrpuOOB, KOTOPHIE MOXHO CJIEeNaTh TOJE3HBIMH B XO3SHCTBEHHOU
JeSITEIbHOCTH YEJIOBEKA.

7. (8) «Onvinenuey. Y pacTeHuil CylnIecTBYIOT pa3HbIe criocoObl onbuieHus. [IpuBeanTe mpuMepsbl
pacTeHuil, Ui KOTOPBIX CaMOONBUICHHE SBISIETCA <OKENAaTeNbHBIM», W PACTCHHH, KOTOpbIE
u3berator ero. Kakue mopdonornueckue u Hpu3nonornyeckue NpucrnocoOIeHNUs y HUX ISl 3TOTO
umeroTcst. [loueMy, HeCMOTpsi Ha OUYEBHIHBIC HEIOCTATKH CAMOOMBUICHHS JUIsI TEHETHYECKOTO
pa3sHooOpasusi, OHO BCE XKe CYLIECTBYET B MpUpoe?

8. (8) «Xopowo cuoum». PacteHus BeoyT NPHUKPEIUICHHBIN 00pa3 XH3HH, KaK M HEKOTOPHIC
KUBOTHBIC, HANPUMEp, KHUIIECYHOMOJIOCTHBIE (AKTUHUHU, KOpajuibl). BrpisiBuTe o0mIuMe 4epTel U
paznuuMs pacTeHMM W CHUISYUMX O KMBOTHBIX, KOTOpblE BO3HHUKAIOT B CBS3U C HX
«HEMOJIBWKHOCTHIO». OTBET MOSICHUTE C AHATOMUYECKOM, MOP(OIOTHIECKON 1 (PU3NOTOTHIECKOIN
TOYEK 3PEHHUS.

9. (8) «3aboma o Oauocnuxy. B Ouomormu aIBTPyH3M — OITO CaMOIIOKEPTBOBAHHE
0J1aroCOCTOSIHMEM OJHOM 0co0M paau Apyro ocobu (Tpymmbl ocoOei) JaHHOTO BHA.
PaccMoTpuTe mpuUMEpBI TaKOTO «IOBEIEHUS» HA PA3HBIX YPOBHSIX OPraHHU3AIUU: KIETOYHOM,
OpPraHU3MEHHOM, TIOMYJSIITUOHHO-BUAOBOM (IO JBa JUIsl Kaxzaoro ypoBHs). [louemy Takoe
MIOBEJICHHE BBITOIHO JIJISl )KUBOTHBIX U HE MIPOUCXOHT €ro TIOTEPU B PSITY MOKOJICHUH ?


https://bioturnir.ru/sms/stipend

10. (8) «Dnuueckasn 6umsay. boprba roael ¢ HACEKOMBIMH-BPEIUTEISIMH CETbCKOX03SHCTBEHHBIX
KYyJIbTYp M Pa3M4HbIX MaTE€pUAIIOB MMEET JOJTYI0 UCTOpHIO. B Hacrosiiee BpeMs CyIlIecTBYeT
o6onee 1000 pa3HBIX MECTULIMIOB, CPEIU KOTOPHIX €CTh BEIIECTBA, HETAaTUBHO BIIMSIOIIME HA
OKPYKaIOIyI0 CpeAy M 3JA0pOBbE yenoBeka. [Ipemnoxknure n0 mMATH pa3IuydHBIX albTePHATHBHBIX
croco0oB 6OpHOBI ¢ HACEKOMBIMU-BpeAuTeNssMU. Hackoilbko OHU OyayT O€30MacHbl C TOYKH
3peHHsl UX Bpeaa Ui OKpyXKalomew cpenbl M 4denoBeka? Kakme M3 HHX yXKe HCIONB3YIOTCS B
HaCToOsIee BpeMs, a Kakue OyyT JOCTYIHBI B OirbkaiieM Oyaymem?

11. (9-10) «Ckenem meumoiy. B mporiecce 3BOTIONHH MPH (HOPMUPOBAHUH OITOPHO-ABUTATEIHHOIO
anmapara |y nmpejactaButenedi mnoaruna Tpaxeinple (TMO UYJNEHUCTOHOTHE) U MOATHIA
[To3BoHouHbIe (THI XOPAOBBIE) OBLUIM BHIPAOOTAHBI JIBE MPUHIMIHAILHO OTIIMYHBIC KOHIIETIIINU
€r0 CTPOEHUS: BHEITHETO M BHYTPEHHETO CKEJIeTa.

A. TlpuBenure CIUCOK U3 MATH HanOoJiee BAKHBIX OTIWYHUI B CTPYKType U (PYHKIIMOHUPOBAHUU
OMOPHO-ABUTaTENbHOT0 anmnapara a1 TpaxelHbix U [103BoHOUHBIX. OTANMYMS PACTIONOKUTE B
NopsIKe yObIBaHUS UX 3HAYMMOCTH.

B. Onumure OCHOBHEIC AHAaTOMHNYCCKUC, (1)I/ISI/IOJIOI‘I/I"IGCKI/IG H 3KOJIOTHYCCKHC OI'PpaHUYCHUA,
KOTOpPBIC IIPUBCACHHBLIC BaMH OTIINYHUA (CM. ITYHKT A) HaKJIaJAbIBAlOT HaA >XHUBOTHBIX H3
YKa3aHHBIX IMOATHUIIOB.

C. Kakum mpeacTaBuTeNsIM TaHHBIX TOJTHIIOB MOTJIO ObI OBITH BHITOJHO HATHYUE «THOPUIHOTOY
BHEITHE-BHYTPEHHETO CKeJeTa, COUETAIONIETro MpenumMyIiecTBa 000ux TumoB crpoenus? Kakyio
AKOJIOTUYECKYI0 HHUINY OyIyT 3aHUMaTh Takue >XMBOTHbIe? Kakum oOpazoM Mor Obl OBITH
YCTPOEH TaKOW «TMOPUAHBINY» BHEIIHE-BHYTPEHHUM CKeJleT?

12. (9-10) «Ilomenyuanvrvle opeanenivly MHUTOXOHAPUM W ILIACTHABI BO3HUKIN B PE3yJIbTATe
sHAO0cuMOunoreHe3a. CuuTaercsi, YT0 MOTOMKUA COBPEMEHHBIX KIyOEHBKOBBIX OaKTEpHil, KUBYIIUX
B KJIETKAaX HEKOTOPBIX BBICIIUX PACTECHUH, B OyyIIIEeM MOTYT IIPEBPATHTHCS B OPTaHEIUIbI.

A. JlaiiTe onpeneneHue TepMUHAM «IHIOCUMOHNO3» U «IHIOCUMONOTEHE3Y.

B. O0bsicauTe, Kakyl0 BBITOJly B CHMOHO3€ KIyOE€HBKOBBIX OaKTepUil M BBICHIMX PACTCHUUN
MOJTyYaeT KK/l U3 OPraHU3MOB-YYaCTHHKOB.

C. [lpeanoxure SBONIONMOHHBIA CHEHAapUil MpeBpallleHuss KIyOCHbKOBBIX OakTepuil B
OpraHesIbl: KaKue U3MEHEHUs JJISl 9TOTrO JODKHBI IIpeTeprieTh CAMOMOHT U XO35IMH, U B KaKUX
YCIIOBHSIX 3TO MOTJIO OBl TPOU30NTH ¢ HAaOOJIbIIEeH BEPOATHOCTHIO?

13. (9-10) «Ilo6edumenu paxa» PakoBbie 3a00jicBaHHS 3aHUMAIOT JIMAMPYIOIINAE TMO3UIIUU 10
NpUYMHAM CMEPTH B Pa3BUTHIX cTpaHaxX. OJHAKO, CYHISCTBYIOT OPraHWU3MbI, HE CTpaJaroliue
IMOJOOHBIMH 3200JIEBAaHUSMH.

A. JlaiiTe onpesiesieHre MOHATHIO «PAKOBast OITyXOJIbY.

B. O0bsicuure, moyeMy W3 MHOTOKJIETOYHBIX OPraHU3MOB TOJIBKO >KHBOTHBIE IIOJBEPIKEHBI
PaKoOBBIM 3a00JI€BaHUSAM, @ PACTCHUS U TPUOBI — HET.

C. IlpuBenuTe HE MeHee TpeX MPUMEPOB MIICKOMUTAIOIIMX, HE CTPAJArOIIMX WM TOYTH HE
CTPAJAIOIIUX OT PaKOBBIX 3a00JIEBaHUM.

D. Haﬁ)IHTG B JIUTCPATYPEC WJIN MPCANOJIOKHUTC HC MCHCC TPEX BAPUAHTOB U3MEHCHUN B I'€HOME
MIJICKOIIUTAIOIICTO, TMPUBOAAIICTO K CHUKCHUIO BCPOATHOCTH BO3HUKHOBCHUA paKOBOI\/’I
OITYXOJIH.

14. (9-10) «/[ybruxamory YdeHbIe-TCHETUKH YK€ JAaBHO 3aMETHJIM, YTO B F€HOMaxX OPraHH3MOB
HEKOTOPBIE T€HbI MOTYT BCTPEYATHCS B HECKOIBKUX «KOIHUAX». DTH «KOIHUW» MOTYT OBITh Kak
MOJTHOCTHIO HJCHTUYHBIMU 110 HYKJICOTHTHOW TOCIEAOBATEILHOCTH, TaK W HE3HAYUTEIHLHO
OTJIIMYATHCS MKy Co00M (CTPOTO TOBOPS, 3TO YKe pa3Hbie TeHbl). [IpruMeuanue: B TaHHOW 3a1ade



IFCHOM — 3TO COBOKYIIHOCTb TI'CHCTHYCCKOIO Marcpuajia TrallJIOuJHOTO Ha60pa XpOMOCOM
OopraHu3iMa JaHHOI'O BUaad, a «KOIIMKW» I'CHOB HC ABJIAIOTCA UX aJUICJIbHBIMU BapHUaHTAMU.

A. Tlouemy unHOrja OBIBAET HEAOCTATOYHO OJIHOM «KOMUU» TeHa B reHome? B kakux 1mensx B
MpoIlecCe HIBOJIIOIMKA T€HOMOB TMPOUCXOJUT MOSBICHHE «KOMUi» TeHoB? [lpuBenure msTh
Han0oJiee BEPOSATHBIX IICIICH.

B. C moMompio Kakhx MEXaHHU3MOB IPOWCXOAWT TIOSIBJICHHE «KOIH» TEHOB B TEHOME B
npouecce sBomonuu? [lpuBenaure 0000IIEHHBIE CXeMbl HE 0oJyiee MATH MPUHIUIIHAAIBHO
pa3IMYHBIX MEXaHU3MOB, HAN0O0JIee YaCTO UCTIOIB3YEMBIX JUIS ATOTO.

C. IlpenmonoxumM, 4TO BCE BO3MOXKHBIE MEXaHHM3MBI, TO3BOJIIONIME CO3AaTh KOMHIO JaHHOTO
reHa B JPYroM YYacTKe IeHOoMa, He padoTaloT (3alpelleHbl) B KIETKaX ONpPENEIEeHHOTO
KUBOro opranu3Ma. Kak Takoil OpraHm3M CMOXET CO3/[1aBaTb M HAcCleOBaTh HOBBIC
HIOCJIEZIOBATEILHOCTH T€HOB C HOBBIMU (DYHKIIUSAMH, HE TEPss IPU 3TOM CTapbie?

15. (9-10) «Tpasmer JIHK» Monekynsl JIHK B KieTke MOCTOSHHO TMOABEPrarOTCS JICHCTBHIO
pa3IuYHbIX MOBpEkJaroluX areHToB. Hambonee pacnpoctpaneHHbiMu mnoBpexaeHusmu JIHK
ABIIAIOTCS: J1€3aMUHMPOBAaHUE (3aMEHAa aMUHOTPYIIIBI a30THCTOIO OCHOBAaHHs Ha KETOTPYIILY),
OKHUCJICHHE a30TUCTBIX OCHOBAaHUM, INPUCOEAMHEHHE METWIBHBIX WM AaleTWIBHBIX TIPyHm K
a30THUCTBIM OCHOBAaHMSM, OJHOLIETIOUEYHBIE U ABynenodeynsle pa3pbiBbl JJHK, a Taxxke mucmaTun
(HempaBUJILHO cHapeHHble HykJeoTunabl, Hampumep A — I, T — I u apyrue). Ecnu cucremsl
penapanMi HE YCIEBAIOT YCTPAHUTh TaKHUE IIOBPEKIEHUA, IOCIE pEIUIMKAlMM Ha MecTe
MOBPEXKACHUN BOZHUKAIOT MYTAallNH.

A. Kakoii THIT MOBpeXIeHUNH OKa3bIBaeTCS CaMbIM H fH
omacHbIM Juis KieTkn? KpaTko apryMeHTHpyiTe HzN N __,.-D_"H_N N%
Bar oTBer. \“/ J\ |
B. 8-okcoryanmun — wacto BcTpevarommiics M N WL “NH_
MIPOAYKT OKHCIICHMs ryaHuHa. [Ipu permukanun N =
HallpOTUB  TaKOro  a30THUCTOrO  OCHOBAaHUSA ;I"'-.I —<
BKJIIOYaeTcs aJeHUH (CM. PHUCYHOK CIpaBa, dR 0
dR-ne30kcupr603a). Kakoii HYKJICOTHU]T
OKaXXeTCs B LICTIOYKE JJHK Ha MECTE

8-oKkcoryaHuHa 1mocje BTOPOTO payH/1a PeruIUKaIiu?

C. Ilepen Bamu mocnenoBaTenbHOCTh HYKJICOTHAOB MaTpuuHoi nernoyku JJHK (ucmons3yetcs B
KauecTBE MAaTpHUllbl NPU TPAHCKPUIILKUHU) B CEpPEeAMHE KOAUPYIOIIEH MOCIIeI0BaTeNIbHOCTH
ONPEJIETICHHOTO Fe€Ha APOMKIKEH:

S TTTHATHIATTUTAATAITHTHTIIALILLT 3°
Kaxkas nocnegoBaTenbHOCTh aMUHOKHCIIOT 3aKOAMpOBaHa Ha 3ToM yuacTke JJTHK?

D. B npuBeacHHON BbIlIE NOCIEAOBATEIBHOCTH IMPOU30LLIO OKUCIEHHE BOCBMOIO I'yaHHHa C
oOpa3oBanueM 8-okcoryanuHa. Kak u3MeHUTCS CTpyKTypa Oenka, 3aK0JUpOBAaHHOTO B TaHHOU
MIOCJIEI0BATENIbHOCTH, TI0CJIE JBYX PAayHJI0B PEIUIMKALUN?

Bricokass TOYHOCTh peIUIMKAIMKM BajkHA JUIA TEpeladdl TeHEeTHYeCKOH HMHQpOpMalHMHU MOTOMKAM.
[Tpu cnunikom OONBIION YacTOTe OMIMOOK HACcTyMaeT MyTallMOHHAsI KaTacTpoda — 3HaYUTEIbHOE
YHCIIO MOTOMKOB OKAa3bIBAECTCS HEKHM3HECIIOCOOHBIM H3-32 HAKOIUICHHS OOJIBIIOrO KOJIMYECTBA
MyTaluu.
E. ¥V xakux opraHm3moB (BHPYCHI, OaKT€pHH, dYKapHOTBI) 4acTOTa MyTallMi B Iepecyere Ha
HYKJICOTH/]] OKa3bIBAETCSl HAMOOIBIIEeH? APryMEHTUPYHTE CBOM OTBET.

ABTtopsl 3agau: /-8 xknaccot — O.H. Buwnuykasn, E.H. Jlumonosa, 9-10 knaccer — A.A. Aeanos,
B.C. Bvrowrxos, /[.B. [Iynos.



