KHUPOBCKAA JIETHAA MHOI'OIIPEJIMETHASA IIKOJIA (JIMII)
OBBABJISAET HABOP YHALHIUXCA HA UIOJIB 2016 I'OJA

O MKOJE

Yro takoe JIMII? Kuposckas JIMII ocHoBana B 1985 rony u mpoBOAUTCS C T€X TOP
€XKEroJH0. DTO JIETHUH JIareph, I/I€ MIKOJIbHUKUA COUYETAIOT OT/IBIX C MHTEHCUBHBIMU 3aHATUSAMU. B
JIMIII yethlpe mOTOKAa — Mamemamudeckuu, guaudeckuu, OUOIO2UYECKUU U XUMUYECKUI.
Kaxxiplii y4eHHK MOXET YYUThCS TOJBKO Ha ofHOoM Moroke. Ha maTtemaTHyeckuil MOTOK
NPUHUMAKTCH Yy4daiiuecs, OKOHUMBIIHe 6, 7, 8, 9 mam 10 kiaacc, OMooruvYecKuii —
okoHumnBIMe 7, 8, 9 miu 10 kiace, Ha puU3NYeCKUii 1 XUMHYECKU — OKOHYUBIIHNE 8, 9 Hin
10 kaacc.

OOydeHrne COCTOUT M3 PETYJSIPHBIX exeaHeBHBIX 3aHaTuil ¢ 9.00 1o 13.00 (+ 2 ygaca mocie
obena nis rpynn «mIpodu»), a Takxke MPOBOAUMBIX BO BTOPOW MOJIOBUHE JHS COPEBHOBAHMUM MO
npeaMeraM, KOHCYJIbTalli, KPY>KKOB, JIEKIIUA U (aKyIbTaTUBOB. YHCIEHHOCTh y4€OHOU IpyIIbI
00br4HO He Oosiee 20 yenoBek.

Crpannuka Kuposckoit JIMIII B Muarepuere: http://cdoosh.kirov.ru/sms/index.html.
B pasnene «ApxuBpl» MOxHO Hautu Marepuansl JIMII ¢ 1993 mo 2015 roa. Ilonesnas
uHpopmanus 06 JIMII, ocobeHHO O €€ OMOJIOrMYECKOM OTIENEHHM, €CTh TaKXKe Ha caiite
http://bioturnir.ru/sms/main. Ilo3Hakomutbcsi ¢ MHeHussMu 00 JIMIII e€ yueHukoB wu
npenojaBaTeseid, MocMoTpeTh (oTorpaguu, CcAeTaHHbIE B IIKOJIE, MOXXHO B COOOIIECTBax
conuanbHoil cetn vkontakte.ru JIMIII Kupos (http://vkontakte.ru/club41447), Kny6 nobumenet
Kuposcroii JIMIII (http://vkontakte.ru/club558145) u np.

3ayem nyxna JIMII? B 3agaun JIMIII BXOasaT pa3BUTHE y HMIKOJBHHKOB CBONCTBEHHOTO
M3y4yaeMON HayKe CTHJISl MBIIUICHHUS, MOBBIIIEHHUE MX 00mIell W mpodecCHoHAIbHOM KYIbTYpHI,
MOATOTOBKA K HAYYHOW JEATENbHOCTH, BOCIUTAHWE WHTEIUIMTEHTHOCTH M MOpsiAo4HOCTH. [lpu
3TOM:

— TPUOPUTETHBI aKmueHvie Qopmsbl YuéObl, B YACTHOCTH, HA MATEMaTHYECKOM H
(GU3UYECKOM MOTOKAX MHOTHE HYKHBIE TEOPETHUYECKHE PE3YJIbTAThl YUCHUKHU IOTY4YalOT CaMK»
yepes pelIeHne 1eaecoo0pa3Ho mo100paHHbIX U PACTIONOKEHHBIX 33]1a4;

— B JIMII co3maéres kyasm cepvésnoui yuéodwnl (TOUHEE, pabomel): TIOXO YUYUTHCS, HE YMETh
pemiarh 3a/1a4u 371eCh HE MPECTUKHO; KYJIbTUBUPYETCS 4)8CME0 NPOpeccuoHanbHou 00WHoCmu,

— Kad#covlll npenodasamenv s611emcsi 00HOBPEMEeHHO U 8ocnumamesniemM 6 ceoell y4yeOHOU
epynne: Hen30€XKHOE€ B TaKUX YCJIOBHSIX TECHOE ITOBCEIHEBHOE OOIIEHHE TNpernojaBaTeseid ¢
YYEHUKAMH TIO3BOJISIET TOCJIEAHUM BOCIPUHUMATHh CMUIb MBIIUICHUS W TIOBEICHUS CBOUX
YUMTEIIEH.

Tak TyT ¢ yrpa 10 Ho4u yuyarca? Yuarcs B JIMII nemano. Ho ymeror 31ech U OTAbIXaTh.
[Tocie kaXIbIX YeThIPEX yUEOHBIX JHEH — OJIMH BBIXOIHOM. J[71s1 sKenmaromumx paboTaroT pa3IndHbIe
KITyObl, (aKkyIbTaTUBBl M KPYXXKH: MY3BIKAIbHBINA, JTUTEPATYpPHBIN, KUHOKIYO W JIpyrue; OYCHb
MOMYJISIPEH KITYO MHTEIUIEKTYalbHBIX Urp. BeIyckaeTcs ra3zera, mMpoBOASTCS KOHKYPChI, BAKTOPHHBI
u T.1. Hemano CHOPTUBHBIX 3aHATUNA, NPOBOMATCS TEpBEHCTBA MO (yTdOIy, BoJeiboIy,
HACTOJIbHOMY TEHHHCY, IIaXMaTaM U LIAIIKaM, JIETKOW aTJIETUKE, MOXO/IbI.

Krto espur B JIMIII? Heime Kuposckas JIMIII — BcepocCHHCKMIT M MEXITYHApOIHbIN
nareps. B JIMII-2015 Bmecte co 116 kupoBuanamu yuminch 319 mKOIBHUKOB M3 32 PErMOHOB
Poccun, a Ttaxke wm3 Kazaxcrana, Ykpamnsl u Jluteel. B nHamen JIMII yuwmnmcs MHOrme
noOeauTenu U Npu3Epbl 3aKIOYUTEIbHBIX TanoB Bceepoccuiickoil 1 MexayHapOAHON OJUMITHAT
110 MaTeMaTuke, PU3KMKe ¥ OMOJIOTHH 32 TOCIEAHNE TO/IBI.

JIMII — TosbK0 AJist ByHAepKHHA0B? [[a oTKkyna ke B3saTh Ooabuie 400 Bynaepkunnos? B
JIMII moser momacth Jt000M, KTO JOOUT M yMEeT pelaTh MaTeMaTHYecKHe 3aJaud, CTaBUTh
dusznueckue W XMUMHYECKHE ONBITHI, M3ydaTb XUBYIO NPUPOAY: HAAO TOJBKO JIOOUTH CBOMU



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 kto T1yr mnpenogaer? B JIMII cnoxunace yHMKallbHas KOMaHJa IpernojaBareieil,
COCTaBJICHHAs, C OJHOW CTOPOHBI, U3 BBICOKOKIIACCHBIX MPO(heccHoHaaoB paboThl C 0lapEHHBIMU
IIKOJIbHUKAMH, MPEICTABISIONINX pa3indHble peruoHsl Poccun u YkpauHbl, a ¢ Apyroi — u3
obiBIMX ydeHukoB JIMIII — crynentoB MI'Y, CIIOI'Y u apyrux cuibHeimux By30B. Kpome
toro, B JIMI ciyyaroTcss WHTEpecHbIe TOCTH. Tak 3TUM JieTOM BO3MOxkeH npuesn B JIMILI
m3BecTHhIX MaTeMaTukoB C. K. CmupnoBa u A. M. Paitropoackoro.

I'ne u xoraa Bcé 3to oyaer? JIMIL-2016 coctoutcs ¢ 3 no 28 urona TeKyiero rojaa Ha 6asze
JleTckoro o3nopoButensHOro jareps «Bumkune» KorenpHuuckoro paiiona Kuposckoil obnactu,
rae oHa nposoaurcs ¢ 1997 rona.

Jlarepp «BUIIKMUIB» 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
NEPEBSIHHBIX KOpITycaxX, €CTh BOAOINPOBOJ, Kiy0O, OaHs, CHOpPTUBHBbIE IUIOLIAAKH, IUITK,
BO3MO’KHOCTb IIOJIb30BAThCSI AEKTPOHHOM NOYTOH. ECTh MOKpBITHE MOOMIIBHOM CBSA3BI0 KOMIAHUN
MTC u Tele-2.

Cxoabko 310 0yaer ctonTh? K coxanenuro, n3-3a BbICOKON MHQISIUU CTOUMOCTh YTEBKU
[0 CPaBHEHHUIO C MPOLUIBIM T'OAOM 3aMETHO Bo3pocia. [lonHas CTOMMOCTH MYTEBKH COCTaBUT
50000 pyOaei.

Ectb Ju abrorsl mo omnare? Jla: y moOGeaureneil u npu3€poB 3aKIIOUMTENIBHOTO dTamna
Bcepoccuiickoit  onmuMmmnuaabl  MIKOJRHUKOB (WJIM  3aKJIIOYMTENIBHOTO JTala HaIlMOHAJIBHOMN
OJTUMIINA/IBI CTPaHbl MPOKUBAHUS) MO MaTeMaTuke, (Qpu3MKe, XUMUW U OUOJOTHH, a Takke 12-i
MexayHapoIHOW €CTeCTBCHHOHaydHOW onummuanbl roHuopoB (1JSO-2015), 82-ii  Cankr-
[leTepOyprckoit (http://www.pdmi.ras.ru/~olymp/) u 79-1 MockoBcko#
(http://olympiads.mccme.ru/mmo/) TOPOACKUX Mmamemamuyeckux ONUMIHNAN, MeAaIUcToB S50-if
MexayHapoiHOM MeH/IelneeBCKOM OJIMMITHAIBI; TOOeIUTEeIeH U MPU3EPOB 3aKITIOYUTEIIBHOTO Tara
VIl omuvrnmaner uMm. Jleonapna Ditmepa (Www.matol.ru), mudeeix omummuan 46-ro u 47-ro
Vpanbckux TypHupoB foHbIXx MaremMatnkoB u 19-ro KyOka mamsatu A.H. Kommoroposa;
noOeauTenei u npu3EpoB B TuUHOM nepBeHCcTBe | X Beepoccuiickoro TypHupa 1oHbIX 6uosoros u |l
KupoBckoro mikonmpHOro ydeOHO-HayyHOro TypHHpa 1o ¢usuke <«IIYHT»; yuammxcs
Marematuueckoro oraesenus JIMII-2015, nony4uBIIMX HA UTOTOBOM 3a4€TE OTIIMYHBIE OIIEHKH B
OOBIYHBIX TPYIIAaX WIN OLICHKY HE HUXKE 4+ B TpyIe «podu», a TAKKE ydaluxcs GU3nIecKoro,
XUMHUYECKOTO U OMOJIOTMYECKOTO OTAeTeHHH, monyyuBiux mno uroram JIMIII-2015 nepconanbHbie
npuriamenus B JIMII-2016.

JAMniaoMbl Ipyrux COpeBHOBAHHMH, B YACTHOCTH, PErHOHAJIBLHOIO dTana Becepoccuiickou
oTuMNUaAbl 1 MOCKOBCKOIo MaTeMaTHYeCKOro Mpa3IHUKA, IPaBa HA JbIOThI HE 1aI0T.

KoHkpeTHbie pa3Mepsl CKUIOK OyIyT OMpeIeNeHbI MOCIE MOABEICHUSI UTOTOB KOHKYpCa.

Ecnu yuamnuiics umeeT mpaBo Ha HECKOJBKO CKUIOK, TO MPUMEHSETCS HE CymMMa CKHJIOK, a
HauOoJIbINAs U3 HUX.

Ckuika MpefoCTaBisieTCs TPHU YCIOBUHU, 4TO mpoduib oOydeHus mkonpbHUKa B JIMIII
coBMajaet ¢ nmpoduneM onuMmnuasl (3auéra), rae ydamuics qo0uscs ycnexa (Hanpumep, TUIioM
bu3UYeCcKO oOMMMIHAABI JAET IPABO HA CKUKY TOJHKO ITPU 00y4eHUH Ha (U3UIECKOM MTOTOKE).

Krto opranmsyer JIMII? Bamckuii yenmp OonoaHumenvHozo obpaszosanus, Kupoeckoe
obnacmuoe 20cy0apCmeeHHoe a8MOHOMHOe 00pazosamenvbHoe yupextcoeHue OONOTHUMENbHO20
oopazoeanus «llenmp OononHumenvHo2o 00paz06anus 00apeHHbIX wKoabHuKosy (LIJOOILII).
Konmaxmnvie meneponor 6 Kupose: (8332) 35-15-03 (IIJIOOII), (8332) 36-43-19
(matematnueckoe otnenenue [[JIOOI), (8332) 35-15-04 (pmsmueckoe otmenenue [[JIOOILLD),
(8332) 36-10-56 (xumuueckoe u 6uosorunyeckoe oraencuus [[JIOOIL). Anpec mis nmucem: 610005,
r. Kupos, a/s 1026, IIJIOOII. KoHTakTHBIH 3ICKTPOHHBIA aapec: center@extedu.kirov.ru
(IAOOII) (BecTtynuTe/ibHbIe padoThl HA 3TOT aJpec BbICHLIATH He CJeayeT, JJIsl 3TOr0 €CTh



CrielMabHbIC ajpeca, yKa3aHHbIE HIDKE B TpaBWiIax oTmpaBku pabor). daxc: (8332) 35-15-04

(LAOOI).

Kak nocrynurs B JIMIII? Habop B JIMII — xoHkypcHbIil. /{151 nocTyuieHns Heo0X0AuMO
He MO03[Hee 5 Masi 3aperuCcTPUPOBATHLCH B KadecTBe :xejawomero nmocrynurtb B JIMII u
BBICJIaTh HAa KOHKYpPC peUICHUS MOMEMIEHHBIX HWXKE 3aJaHuil BCTYNUTENIBbHON paboThl 1O
BBIOpAaHHOMY MpEIMETY (JlaTa OTIPABKH YCTAaHABIMBAETCS IO JAHHBIM IOYTOBOIO CEPBEPA WIIU
noyTtoBoMy miremnento). IlpaBmia opopMiaeHuss U OTIPaBKU BCTYNUTENbHBIX PabOT MOMEIIECHBI
Hwke. TeM, Kro wuMeeT T@pPaBO HAa BHEKOHKYPCHOe 3a4YHMCJICHHE, 1OCTATOYHO
3aperucTpupoBaThCsl.

YT00bI 3aperucTpUpPOBATHCS, HY’KHO 3aNI0JHHUTH AHKeTYy B pasjaeie «Perucrpanus» mo
aapecy B Uurepnere http://www.cdoosh.Kirov.ru/sms/. B HCKIIOUNTEIBHBIX CIIydasix 3asiBKY
MOXHO TMOJaTh 3JEKTPOHHBIM MUCHMOM MO ajapecy center@extedu.kirov.ru wiu (dro emé menee
KeJaTeNbHO) 00BIYHBIM MUCbMOM 110 afpecy 610005, r. Kupos, a/s 1026, [IJOOILI, coobmus cBou
damMuiMio, HMMs, OTYECTBO, IUKONY, KJIAacc, JAOMAIIHWM ajapec, KOHTaKkTHble TenedoH U
AIIEKTPOHHBINA anpec (ecnu ecTh), a Takxke otaenenue JIMII (maremaruka, duszuka, XUMHS,
OHoJIOTHSI), Ha KOTOPOE COOMpPAETECh MOCTYMATh.

CooOmieHust 0 3a4ucieHud Uiu oTkase B 3aunciiennd B JIMIL mbl moctapaemcsi BbIC/aTh
aBTopaM palOoT wnau HamnpapisomuM ux B JIMII opranmszamumsm no 25 mas. Ilo paborawm,
HaOpaBIIUM TOJIYIPOXOIHOW Oajul, peleHne O 3a4UCICHUU MOXKET ObITh Ha HEKOTOPOE BpEeMs
OTJIOKEHO. Pad0ThI, aBTOPBI KOTOPBIX HE 3aPerHCTPUPOBATUCH, HE PACCMATPHBAIOTCS.

3auncnennsiM B JIMII OynyT BhICIaHBl COOTBETCTBYIOIIME MOTOBOpPHI. [lomaua 3asiBku Ha
MOCTYIUICHHE U OTIPABKa MOJATEINI0 TEKCTa JIOTOBOPA HE 00SA3BIBAIOT CTOPOHBI K €r0 3aKIIIOUECHHUIO,
HO OTKa3 JIOJKEH ObITh HApaBIIeH APYTroi CTOPOHE B pa3yMHBIN CPOK.

K konkypcy B JIMIII-2016 He nomyckarOTCsl MIKOIBHUKH, 3aHECEHHBIE OprromureroM JIMIII
B CTOMN-JUCT (B YaCTHOCTH, OTYUCIICHHbIE U3 npeapiaymux JIMII 6e3 mpaBa moctyreHus B 2016
TOJly WIH TOJIyYMBIIUE HEYAOBIETBOPUTEIbHYIO OIeHKY Ha 3auére B JIMIII-2015). Oprkomuter
JIMIII Takxke ocTaBisieT 3a cOOOM MpPaBO HE3aBHUCHMO OT pe3yJbTaTa KOHKYPCHOM paOoThI
OTKa3bIBaTh B 3aUYMCIICHUW YYAIIUMCS, B OTHOIICHUU KOTOPBIX €CTh OCHOBAaHHS CUHMTATh, YTO UX
obyuenue B JIMIII HecoBMECTUMO C MMPUHITUTIAMH IITKOJIBI.

Kro 3auncasiercss B JIMII 6e3 BcTynureabHoi padoTbi?
" Ha ece NOMOKU.

noOequTend W NOpu3epbl  (HarpaXKIAEHHbIE Ouniomamu) 3aKIIOYUTENBHOIO  ATana
Bceepoccuiickoi OJIMMITHAIBI IKOJIbHUKOB 2015/2016 y4eOHOT0 rojaa no
coomeemcmayoujemy npeomeny; KUTeNn 3apyOex HbIX CTpaH, Harpa)x/JAeHHbIe TUIUioMaMu |
win |l crenenu (WM 30JI0TBIMH U CepeOpPSHBIMU MEAANsIMU) 3aKIIIOUUTEIBHOTO 3Tara
HAI[MOHANILHOW  onmuMIUanel cmpanvl  npoxcusanusi 2015/2016 ydeGHOTO TOHmA N0
coomeemcemsyroujemy npeomemy (ounnom |l cmenenu nayuonanvnou onumnuaowl npasa
BHEKOHKYPCHO20 3QUUCIeHUss He Odaem), PE3yJbTaTbl, IOKa3aHHbIC Ha 3apyOeHBIX
HAllMOHAJBHBIX OJIMMIHUAJAX, MOATBEPXKIAIOTCS TPHIOKEHHONW K aHKETE KOIHEH/CKaHOM
COOTBETCTBYIOILLIETO JAUILJIOMA; KOIMMUU JUIUIOMOB BCepoCCHMICKON OJMMIMAbI MIKOJIbHUKOB
npuiarath He TpeOyeTcs, TaK KaKk OpPTKOMHUTETY JOCTYIIHBI CIIUCKHU €€ PE3yIbTaTOB;

yuammecs JIMII-2015, nony4yuBmme mo utoram oOydeHHs] NEPCOHAIBHOE MPUTJIAIICHUE B
JIMIII-2016 no coomeemcmsyrowemy npeomemy (B TOM YHUCIE HA MamemMamuieckom
nomoke — BCe, TIOJYYMBIIUE HA 3a4eTe OLEHKY HE HWXKE 5—, M ydaliuecs rpynmn «mpoguy»,
NOJIyYMBIIME Ha 3a4€T€ OLEHKY HE HIXKE 4+); CHMCOK TaKMX Yy4Yalluxcs pa3MeElEH B
WNuTtepuere Ha ctpannuke JIMILI.

" Kpome moeo, Ha mamemamudeckutl NOmoK:

obnamarenu aumomoB |, Il wm Il cremenn 81-it Cankr-IlerepOyprckoit ropockoit
marematnyeckor  omummuaznbl  (http:/www.pdmi.ras.ru/~olymp/currenthtml) u VIl
onummnuaabl uM. Jleonapaa Diinepa (www.matol.ru);



obOnamarenmu gurmioMoB | u |l cremenu 78-i1 MOCKOBCKOM MaTeMaTHUYECKOW OJIMMITHAbI
(http://olympiads.mccme.ru/mmo/), muunesix omummuazn 46-ro u 47-ro Ypanbckux TypHHPOB
1oHbIX MarteMaTukoB U 19-ro KyOkxa mamsaru A.H. Kommoroposa; odunaomer |l cmenenu
nepeyuUcieHHbIX OIUMNUAO NPABA HA BHEKOHKYPCHOE 3aduciienue He 0aiom.

" Kpome moco, Ha (usuUYecKul NOMmox:

nobeauteny U npusepbl 12-i1 MexayHapoaHON eCTECTBEHHOHAYYHOM OJMMIIAAJbI FOHUOPOB
(13SO-2015), mumomantsl | u Il crenenn B mmanoM nepBercTBe || KupoBckoro mkoiabHOTO
y4deOHO-Hay4qHOTro TypHHpa 1o pusuke « LITYHT».

" Kpome Mo2o, Ha XUMUYECKUU NOMOK:
MenanucTel 50-it MexayHapoaHoit MeHaeneeBCKoi OJTMMITHAIbI.
" Kpome mo2o, Ha OUONIO2UYECKUli NOMOK'

nobenuTeny U npuzepsl 12-it MexxayHapoIHOW €CTeCTBEHHOHAYYHOH OJMMITHAIBI IOHHOPOB
(1JSO-2015); mobeautenu u mpusepsbl (HarpaxaeHHbie qurioMamu 1 u Il crenenn) B THYHOM
nepeeHcTBe | X Beepoccuiickoro TypHupa IOHBIX OHOJIOTOB.

JAMniaoMbl APyrux oJuMnuaja (B 4aCTHOCTH, PerHOHAJIBLHOTO 3Tana Beepoccniickoii
OJTMMIIHA/ABI IIKOJIbHUKOB 1 MOCKOBCKOI0 MAaTEeMAaTHYECKOI0 MIPA3AHUKA), a TAKKe
MOXBAJIbHbIE TPAMOTHI U OXBAJIbHbIE 0T3bIBbI JIOOBIX OJIUMIIAA/] IPABA HA BHEKOHKYPCHOE
3a4McJIeHHe Y9aluMMcs u3-3a npeaeaoB KupoBckoii 00/1acTH He JAK0T.

O MOTOKAX

MaremaTuueckuii moTok. B Hauane o0ydeHHMS TPOBOIUTCS TECTUPOBAHUE, MO HTOTaM
KOTOpOro (¢ y4€TOM «OJIMMITMHCKOM Ouorpadum») Bo Bcex Kiaccax, Kpome 6-TO, BBIIENSETCS
rpynmna «apodu» ¢ MOBBIIICHHBIM YpOBHEM 00y4deHUs. Bo3MOXHO, B 3TOM rogy OTOOp B TPYIIIIbI
«podu» B HEKOTOPHIX Kiaccax OyAeT MPOBOJIUTHCA TAKXKE C TOMOIIBIO JOMOJHUTEIHLHOTO
JIOMAITHEeTO 3aJlaHusi, paccbulaeMoro B uioHe. OOyuenue nudQepeHIpoBaHO TO CTENEeHU
MOJITOTOBJIEHHOCTH YYEHUKOB, HO JaK€ B Ipynmnax il HAaYMHAIOMIMX €r0 YpPOBEHb JOCTAaTOYHO
BbICOK. [Ipy 3TOM BO IJWlaBy yria cTraBUTCS OOydeHUE He (akmam, a udesim u Memooam ux
NPUMEHEHUS].

B koHIIE cMeHBI Bce ydaluecs y4acTBYIOT B YCTHOW 3aKJIFOUMTENIBHOW OJIMMIIMAZAE, a 3aTEM,
MOCJIE UHTEHCUBHOM TPEXTHEBHOW MOATOTOBKH, CIAIOT UTOTOBBIM 3K3aMeH, kKoTopbsld B JIMII no
TpaAuLMU HA3bIBACTCA «3a4€ToM». HecMOTpsi Ha CKpOMHOE Ha3BaHUE, STOT PK3aMEH BEChbMa CYpOB
(4esoBeK, HOPMAaJIbHO OTBETHBIIMI Ha OWJIET, TOTYy4YaeT TOJBKO TPOMKY, a Ui TMOBBIIMICHUS 3TOU
OLIEHKH €My HAJI0 PELINTh HECKOJIBKO 3a/1a4 BO3PACTAOLIEH CIOKHOCTH, BEPHOE PEIICHUE KaXIO1
U3 KOTOPBIX TIOBBIIIAET OLIEHKY B CpeIHEM Ha Mosdasuia), OJHAKO M3 Toja B ToJl OOJBITUHCTBO
YUYEHUKOB CJIal0T ero Ha 4 u 5.

du3nyeckuii noTok. BerynurensHoe TectupoBanue U (B 9 u 10 kiaccax) BbIAEICHUE TPYIII
«podu» TPOBOIATCSA TaK K€, KaK Ha MaTeMaTHYecKOM MOTOKe. [loioBMHA 3aHSATHI MOCBSIICHA
PEIICHUIO TEOPETUYECKUX OJNUMIIMAIHBIX 3a7ad, a T[IOJIOBUHA OTBOMUTCS Ui  PEIHICHUS
SKCHEPUMEHTAIBHBIX ~ OIMMIMAIHBIX 3a7ady. Tembl OOJBIIMHCTBA 3aHATUH COOTBETCTBYIOT
IIKOJIBHOM TMporpamme, HO HapsAy € STHM H3Yy4aloTcs, HanpuMep, JAWHAMHMKa BpaIlaTeJbHOTO
nBwkeHus (9 Ki.), TepMOAMHAMUKA KOHAEHCHUpoBaHHBIX cucteM (10 xi.) u T.m. Kpome yueOHBIX
3aHATUHA TPOBOIATCA (PaKynbTaTHBBI, B TOM uucie «Martemaruka aiasi (HU3UKOB», (GHU300H,
onuMIuaabl. Bo BHeyueOHOE BpeMs ISl KETAroIUX MPOBOASTCS WHANBHUIYATbHBIE KOHCYIbTALINH.
[To oxoHYaHWM y4eObl BBIYHUCISICTCS PEHTHHT YYalluXCsl, J)KETAIOIINe TTOBBICUTh €TO CIAIOT 3au€T.
OTIMYHKUKY y4eOBbl MOJIy4aroT NEPCOHATILHOE MPUTIIALICHUE Ha CIIEAYIOLIUH TO/1.

Xumuuyeckuii morok. Ilenpto oOydeHust sBisgercs yrayOleHHe MW pacHIMpeHHe
TEOPETHUYECKUX 3HAHUN MO XMMHH, PA3BUTHE HABBIKOB HKCHEPHUMEHTAIBHOM pabOThl M HAay4HO-
uccienoBaTesbckux ymeHui. [IporpamMmmoil 00yueHust mpeycMOTPEHO MPOBEICHUE JIEKIIMOHHbIX,
CeMHHApCKUX W JabopaTopHbIX 3aHATUd. IlomMumMo rpynmoBoil paboThl  BedeTcs U



UHauBHaYyanbHasA. I NEBATUKIIACCHUKOB IMPOBOAATCSA KYPChl 110 TEPMOXMMHH, DJIEKTPOXUMUH,
CTPOEHUU BEIIECTBA, TEOPUU PacTBOPOB. OTIAENBHO BBIAEJIECH KypC PELICHMs 331a4 110 U3y4YE€HHBIM
paznenaM. [[ns CTapHIEKIACCHUKOB IPOBOAATCSA KypChbl IO OPTraHMYECKOW, aHAJIMTUYECKOM,
HEOPraHMYECKON M KOJUIOMJAHOM XMMMHM, a TakkKe (PU3MUECKMM METOJaM HMCCIIEJOBaHUs BEIIECTB.
Ha 3aHATHAX XMMHUYECKOro MpakTHKyMa pedsTa MpHoOpeTaloT yMeHHUs paboTaTh ¢ XUMHUUECKUMU
BEUIECTBAMU U OO0OpYyJIOBaHUEM, IUIAHUPOBATh M NPOBOAUTH XHMHUYECKHH 3KCHEPUMEHT U
XUMHUYecKue uccienoBanus. [1o okoHuaHuum 0Oy4eHMsI BCEM Y4YaIIUMCS MPEACTOUT BBIIIOJHUTH
3a1aHMs 3aKIFOYUTEIIBHON OJIMMITMA/IBI, a TAKXKE CAATh 3a4€THI 110 BCEM IIPOBOAMMBIM KypCaMm.

buosornuecknii morok. Ilenpio oOyueHus sBisgercs yrayOleHHEe U pacHIMpeHHe
TEOPETUYECKUX 3HAHUU 1O OMOJIOTWH, Pa3BUTHE HABBIKOB HAYYHO-HCCIIEAOBATEIBCKOM PabOThI,
yMEHUI paboThl ¢ OMOJOTMYECKUMHU OOBEKTAMU B €CTECTBEHHBIX M J1A0OPATOPHBIX YCIOBHSX.
[Iporpammoii  o0y4deHHMsT  IPEAyCMOTPEHO  MPOBEJIEHUE  JIEKIHMOHHBIX,  IPAaKTHUYECKUX,
7a00paTOpHBIX 3aHATUH, 3KCKypcuil. [loMuMo rpynmnoBoil paboTsl BeAETCS U MHAMBHUAYaIbHAs.
JUisi  CEMUKJIACCHUKOB IJIAHUPYETCS MPOBEACHHE TEOPETHUKO-IPAKTUYECKMX KYpCOB IO
MOpGOJIOTUN  PACTEHUH M 300J0THM OECHO3BOHOYHBIX, BKJIIOYAIOIIMX 3JIEMEHTBHl HAy4dHO-
UCCIIeI0BAaTENIbCKOM pabOTHI B IpHpoie. J{1s1 BOCBMUKIACCHUKOB — KYypPChl IO @aHATOMUU PAaCTEHUH,
300JI0TMHM MTO03BOHOUYHBIX. Ha 1abopaTopHbIX 3aHATHSAX pedsTa ydaTcs AeNaTh CpPe3bl pazIuYHBIX
OpraHOB pAacTeHH, OHOJOTMYECKUN PHUCYHOK, TOTOBUTH BpPEMEHHBIE MHKpPOIIpENaparsbl,
OTIpeNIENATh PACTeHUs, aHAIU3UPOBATh UX MOP(OJIOrHUEeCKOe CTPOCHHUE, MOHTUPOBATh TepOapHii,
OTpeeNaTh 0€CII0O3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX. JlJI CTapIIEKIACCHUKOB — KYPCHI 110
QHATOMUU M (PU3MOJIOTUU YEJIOBEKA, IKOJIOTHHU, SMOPHUOJIOTUH, OUOXUMHUHU, TCHETHKE, (PU3HOIOTUH
pacTeHui, MOJIEKYJsIpHOM Ouosoruu, sBomonMu. [lo OKOHYaHMM OOYYEeHHS BCEM YYaLIUMCS
IPEICTOUT BBINOJHUTD 33JJaHUs 3aKJIIOUYUTEIbHOM OJIMMIIMAJIBI, & TAKXKE CHATh 3a4€Thl 110 BCEM
IPOBOJAMMBIM KypcaM.

KOHKYPCHBIE BCTYIIUTEJIBHBIE PABOTbBI B JIMIII-2016

IIpaBuiia BbINOJIHEHUSA U O0(OPMJICHUSA pa60T3. 1. ITocie HOMEpa KaKIOM 3amadd B
CKOOKax YyKa3aHbl KJIAcChl, JUIsl y4alllUXCSl KOTOpBIX OHa IpeAHa3zHadeHa. [lo mamemamuxe u
@u3uKe MOXKHO BBITIOJIHATD 3a/1a4U U 17151 KJIACCOB CTapIIle CBOETO, HO 33/1a4M JJIsl KJIACCOB MIIAJIlIe
CBOETO — HE HYXHO, UX PEIICHHs] YYUTHIBaTbcA HE OynyT. [lo xumuu u Ouonoeuu ciredyem
8bLINOIHAMb 3A0AHUSL MOJIBKO 0J1 C80€20 KAdaccd, TYT He 3aCUUTHIBAIOTCS 3a/laHus Kak Juist OoJiee
MJIQIINX, TaK U JIJIs1 00Jiee CTapIInuX KIacCoB.

2. BoinoJiHsisi padoTy, MOKHO TOJIH30BaTHCS JUTEPATypOll (B PEIICHUSX B TaKOM Ciy4ae
JIOJDKHBI OBITH TIPUBENIEHBI COOTBETCTBYIOIINE CCBUIKH), HO Helb3s npude2ams K nOMOwu Opyeux
Jodell, 8 moM ducie peuwams 3a0ayu KoiiekmueHo. Pabomel, evinonnennvle ¢ Hapyuienuem 3mozo
npasuna, uckaouaromes uz Koukypca. Ecnm sxe aBrop Takoi paboTsl Bcé-Taku nonazet B JIMILL u B
nporecce 0o0yueHHs OOHApPYKHUTCSA, YTO YPOBEHb €ro BCTYNUTENbHONW pabOThl 3aMETHO BBIIIE
(haKTUYECKOTO YpOBHSI CaMOro y4ueHHKa, OH OyzieT oTuuciieH 0e3 mpaBa MOCTYIUICHUS B Oyayliue
JIMII. 3a myOnukanmio (BKJIKOYAasi NEPenocr) WM 00Cy:KIeHHue pelleHMil BCTYNHTEIbHBbIX
3apannii B VHTepHere [0 OKOHYAaHHUSI CPOKa OTHPAaBKH padoT BHUHOBHBIE
AUCKBATH(PUIHMPYIOTCH HaBCeraa.

3. B oraeabHoM daiise, BJI0KEHHOM B MHCHbMO ¢ PadoToil, JOJLKHBI ObITH YKa3aHbI
CBe/leHUsI 0 €€ aBTOpe. gpamunus, umsa, OMUecmeo, OOMAWHUL aopec, WKOAd, KIACC, Homepa
oomauine20 U MOOUIbHO20 mele@oH08, KOHMAKMHBLU IeKMPOHHbIL adpec.

[lepen pemeHuneM Kaxaoil 3amauMl OoJdiceH Obimb 3anucan e€é Homep. Ycnoseusa 3aoau
nepenucwoieams ¢ padomy ne HyxHcHo!

’ YoenureanbHasi Npoch0a K yYUTeNsIM: BbIIaBaTh YUYCHUKAM 3a/[aHUs TOJLKO C IIPHJIOKeHHeM dTHX npasui! He
czenaB 3Toro, Bl cuiibHO noABenETe pedsIT: HenpaBWiILHO opopMIIeHHAs paboTa He OyAeT IoMmyleHa A0 Y4acTHs B
KOHKYpCE.



Pemenue kaxaon 3anauu no 6uonozcuu HeEOOXOAUMO BBITIOJNHATH B OTIEIbHOM (aiiie umu
Ha OTAEJIbHOM JIUcTe A4, mepen KaxAbIM pellieHUueM JI0JKeH ObITh yKazaH Homep 3anaun u OO
yJaCTHHKA.

Pemenuss cnemyer mnmcath pa3dbopuMBO, UETKO, MOJAPOOHO. Bce ymeepowcoenus,
UCNONIb308AHHBIE 8 DeuleHUsx, O00NHCHbL Oblmb 000cHO8aHbl. Ecnu 3adaua umeem HeCKONbKO
0meemos, Ha0o HAUMU UX 6ce U O0KA3AMb, YUMo Opy2Ux 0meemos Hem.

Bce o0o3HaueHus, BCTpevaromuecss Ha YepTexax, JOJDKHBI ObITh MOSICHEHBI (BBEIICHBI) B
TekcTe peuieHus. B 3amayax no ¢usuke cieayeT NpUBOAUTH KaK OTBETHI B OOIIEM BUJE, TaK U UX
YHCIIEHHBIC 3HAUYCHUS.

4. IlpaBusa ornpaBku padorT.

4.1 BoICbLIaTh BCTYNHTEIbHbIE PA0OTHI HY:KHO B 3JI€KTPOHHOM BH/E 3JIEKTPOHHBIMH
nucbMaMHu. Azipeca s OTIpPaBKU paboT: MOCTYMAKONIME HAa MaTEeMaTHYECKOE OTIEICHHE —
mathksms@gmail.com, mnocrymatonie Ha ¢usudeckoe otaeneHue — Smsphys@gmail.com,
NOCTYNAlIIMe Ha XHMHYecKoe otraencHue — chemistrysms@gmail.com, mnocrymaronue Ha
ouosoruueckoe otaeacHue — smsbiokirov@gmail.com

4.2 PaboTa BBICBUIACTCS B BHJC MPWIOKCHHS K IMHUCHMY, COCTOSIIETO W3 OIHOTO HIIH
Heckonbkux (haitnoB. JJomyckarores daiiibl Toabko Gpopmaros .txt, .doc, .docx, .pdf, .jpg, .tif, .png.
O0beM KaXJI0ro BIOXKEHHOro (Qailnia 1oykeH ObITh He Oosbiie 5 MO (mpu 3ToM 0duguil ob6vem
BI10JICEHHBIX (hatiios modicem npesviuams 5 M6), cyMMapHBIE 00bEM BIOKEHHBIX (haliJIoB — HE
oonee 20 M6 (mucema o0bEMOM Ooutbiie 25 M6 gmail me npunumaet!). daitnel rpaduueckux
dopmatos .pdf, .jpg, .tif, .png dororcrbr Obims xOpouto yumaemvimu.

B paborax no 6uonocuu xaxnapiii (aitmi He0OXOAMMO Ha3bIBaTh TaK: <KJIAcC y4aCTHHKA>-
<HOMep 3aaun>-<daMUIUs ydacTHUKa>, Hanpumep, 9-18-Hesanosa.

He npuHuMaloTcsi mucbMa, COZEpKallie BMECTO BIIOKEHHBIX (DaiijIOB CCHUIKM Ha (haidibl,
pa3mMeleHHble B IHTEpHETE.

4.3 B none «Tema» »3lEeKTpOHHOTO MHChbMa C pabOTOM JOKHBI OBITH yKa3aHBI: Kjacc, B
KOTOPOM YYHUTCSI aBTOp; Topoja (ceno), rae >XKUBET aBTOp; (daMuiius, UM U OTYECTBO aBTOpa
(MMeHHO B TaKOM mopsiake!)

[IpuMep BepHO 3aMOIHEHHOTO 3aroyioBka: § kiacc Examepunbype Heanos I[1émp Ecoposuu.

[Ipumep HeBepPHO 3alOJIHEHHOTO 3arojioBKa: Bemynumenvrnas paboma 6 JIMIII yuenuxa 8
knacca Meanosa Ilempa.

4.4 B xasicoom nucvme 00NHCHA OblMb paboma MmMoibKO NO OOHOMY NpeoMemy, Npudém
yenuKom: Mbl HE XOTUM M He OyJeM BBIMCKMBATH W COCJAMHSTH YacTU PabOTHI, OTIPABICHHOM
HECKOJIbKUMHU MHChbMaMU. B kpaitHeM ciydae, ecii BO3HHMKJIA Cephe3Hask HEOOXOIMMOCTh UYTO-TO
WCIIPABUTh WJIU JIOMOJIHUTH B YK€ OTIPaBIECHHON paboTe, MOXKHO (HE To37Hee 5 Masi!) OTIpaBUTh
HOBYIO BepCHIO paboThI (LIEJTMKOM, a HE TOJIbKO mompaBku!), ykazas B nojie «Tema» mucema mocie
UMEHH aBTOpa «nosmopHas», Hanpumep: 8 kracc Examepunbype Heanos I[lémp Eeoposuu,
nosmopnas. B Takux ciydasx paccMaTpuBaeTCs TOJIbKO MOCIEAHSS Bepcus padoThl, MpeablayIIne
UTHOPUPYIOTCS.

4.5 PaboTy MOXXHO BBINOJNHATH JHOO Cpady B DJCKTPOHHOM BHjAE, JHOO Ha CHavaia
OyMmaxHbIX jucTax gopmara A4 (210297 MM; TeTpagHble JUCTHI KpaiiHe HekKeJIaTeJIbHbI) C
TIOCJICYIONMM CKaHHUPOBAaHUEM (B KpailHEM cllydae, €ClId HeT HHUKaKOW BO3MOKHOCTU BBITIOJIHUTH
CKaHMpOBaHHUE, JOIMycKaercs (QoTorpapupoBaHue, HO Jy4llle BCE-TaKHM HAWTH BO3MOXKHOCTb
OTCKAaHUPOBATB).

Ckanuposams Hyscno ¢ paspeutenuem 150 dpi (paiiiabl Opu TakoM pa3peIieHHH OOBIYHO
noxy4datorcsi o0bemoM He 6osbie 400 KO). [Ipu Beimonanenun paboTsl Ha Oymare mocTapaitecsh (3a
UCKJTFOYCHHEM DPAa0OTHI TO OHOJOTHH) OOOMTHCH BO3MOXKHO MEHBIIMM YHCIOM JIMCTOB — YeM
MeHblI1e OyaeT (aioB ¢ paboToii, TeM Jierde OyaeT MPOBEPSIONIMM — JIMOO COSTUHUTH BCe (aiisibl



¢ peweHusimu B onauH. Ilepen ormpaBkoil padoTshl yOeaurech, 4To Bcee (ailjibl XOpPOIIO
ynTaTCH!

4.6 OTKJIOHAIOTCA 0e3 paccMOTpeHHsi padoThbl, 0oOpMiIeHHbIE WJIH BBICJIAHHbIE C
HAapylIeHHeM MPaBuJI:

v/ OTHpaBJeHHEIE TO3/IHEE 5 Mas;
OTIpaBJICHHBIC YACTIMHU B HECKOJIBKUX MUChMaX;
C HEBEPHO 3aMOJTHEHHBIM ToJIeM «Temay 3JIeKTPOHHOTO MUChMa C paboTol;

ANANRN

C HucroJyib3oBaHueM (haiiyioB HemomycTumoro ¢dopmara (cM. Bbimie M. 4.2), CIUIIKOM
00JIBIIOr0 00bEMa MITH IIOXO YUTACMBbIX

<\

0e3 YKa3aHUs Ha HepBOfI CTPaHUIIC YKAa3aHHbIX BbIIIC B II. 3 aHKETHBIX JaHHBIX aBTOpa,

paboThl Mo Ouonoruu, opopMIIEHHBIE C HApYIIEHUEM OMMCAHHBIX BbIIE B mil. 3 u 4.2
CHelHaIbHBIX TPeOOBaHMIA,

<\

v pa6OTBI, ABTOPbI KOTOPBIX HE 3apCTUCTPUPOBAIIUCH B KAUCCTBC JKCIAOINUX IMOCTYIIUTH B
JIMIILL.

4.7 Paboty, OTIPaBICHHYIO JEKTPOHHBIM MUCHMOM, OOBIYHON MOYTOI Qy0JMpPOBATH He
HY’KHO!

4.8 Ecnu oTnpaBUTh pabOTy AJIEKTPOHHBIM IMUCHMOM HET HUKAKOW BO3MOXKHOCTH, MOXKHO B
TIOPSIIKEe MCKITFOUSHHsI HE IMo3/1Hee 5 Mas (MpoBepsieTCsl MO MOYTOBOMY INTEMIICITIO) BBICIAThH €€
OyMayKHYIO BEPCHIO MPOCTHIM MUCHMOM (H€ 3aKa3HBIM HJIH IICHHBIM — HMX CJI0JKHO MOJIY4aTh!) 1Mo
anpecy: 610005, 2. Kupos, a/a 1026, L[/[OOILLl. Tlpn 3ToM K paboTe MOJDKHA OBITH MPUITIOKEHA
aHKeTa, 3aroJIHEHHA 110 CIIeAYIomeH Gopme:

1. Ilpenmer (MaTemaTuka, pU3MKa, OMOIOTUS, XUMHUSA).

2. ®amMunus, UMs1, OTYECTBO.

3. Hucno, MecsIl ¥ TOJ POXKIACHUSL.

4. Knacc B 2015/2016 yueOHOM romy.

5. 'opox (ceno), mxona. ['paxaane HHOCTPAHHBIX TOCYJAPCTB JOMOJIHUTENBHO YKa3bIBAIOT CTPAHY.

6. [TouTOBBIN MHJICKC, TOMAITHUHA aapec, Tene(oHb! (IOMAIHUN U MOOWIBHBIN), aapec JIEKTPOHHOW MOYTHI
(ecnm ecTh).

7. ®amuinu, UIMEHa, OTYECTBA POJUTENEH, MecTa UX pabOoThI, JOHKHOCTH, paboune TenedOoHbI.

PaboTy, BBICBIIaEMYyH0 OOBIYHOM MOYTOM, B OTIMYHE OT TEX, YTO BBICHLIAIOTCS
AJIEKTPOHHBIMHM MHChbMaMH, HYXKHO BBIMOJHATH HE Ha jucTtax ¢opmara A4, a Ha JBOWHBIX HE
CKPEIUICHHBIX MEXay Cco00M TEeTpagHbIX JHUCTaX B KIETOYKY C TONMAMU (i1 3aMEYaHHid
nposepsomux) B 8 kierouek. Opeanuszamopvr JIMII ne omeeuaiom 3a nocieocmeus nioxou
pabomvl noumol.



3AJJAHUSA BCTYIIUTEJABHOM PABOTBI IO MATEMATHUKE

He 3ao0vi8aiime 060cHo6bvieamov omeemol: omeem 6e3 000CHOBAHUA UEHUMCA MHO20 HUice!

1 (6). Korna ITerpy Obu10 30 JeT, y Hero poausics cbid MBaH, a HECKOJBKO JIET CIYCTSI — J10Yb
Mapus. Ceituac I1érp BaBoe crapuie MBana u BTpoe crapuie Mapuu. Bo ckonbko pa3 crapiie
Mapuu Oyner oren uepes 20 yiet?

2 (6-7). Ilets, Bacs, Kosast, Muma u Tons urpanu B ¢yr6oa. OQuH U3 HUX Pa3OHI MsSUOM
crexsio. Ha Bompoc: «Kto 3to cnenan?» Ilets, Bacs u Kons orBetunu: «He si», Muma: «Iletsi»,
Tomnst: «Bacsi». [ToToM oka3anochk, 4TO JBOE M3 HUX CKa3ald MpaBiy, a Tpoe — Hempabay. Kto
pazomi cTeksio?

3 (6-7). Kak TOTHOCTBIO OKJICUTHh JEPEBSHHBIA KyOWMK 12 OJWHAKOBBHIMH OyMa)KHBIMH
KBaJpaTaMy, HEe HAJIETAIOIIUMU APYT Ha Apyra?

4 (6-7). Aust, Bans, laus u Cans cobupanu rpubbl. BepHyBmiuch, AHs ckaszana: "Y Hac ¢
Baneit — 52 rpu6a", Jlans ckazan: "Y Hac ¢ Caneit — 67 rpuboB", Bans ckazan: "Y Hac ¢ JlaHei

— 61 rpub", a Cans ckazam: "Y Hac ¢ AHeil — 56 rpuOoB". JlokaxuTe, 4TO KTO-TO HU3 HHUX
omuocs.
5(6-8). Moxkao nu B TabOmune 4x4 paccraButh umciaa 17, 18, 19, ..., 32 Tak, 4TOOBI

IPOU3BEJCHUE 4YHCEN IEPBOM CTPOKU OBUIO PaBHO IPOU3BEICHHMIO YHCEN IEPBOrO CTOJOLA,
IPOU3BEJCHUE 4YHCEI BTOPOM CTPOKM OBLIO paBHO IPOM3BEIECHHMIO YHUCEN BTOPOrO CTOJIOLA,
IPOU3BEJICHUE YHCEN TPEThel CTPOKU OBLIO PaBHO IMPOU3BEAECHHUIO YHUCEN TPEThEro CTojoua U
IIPOU3BEJCHUE YHCE YETBEPTOM CTPOKH OBLIO PaBHO IPOU3BEACHUIO YHCET YETBEPTOro CTOJIONA?

6 (6-8) Bo Bpemsi HeOONBIIOr0 AOXKIS Ha KpPBINTy capas pazmepoMm 8x8 M Bbeimano 380000
Kareyb, Ipu4YeM B JIF000H KBaapaT pazMepoM 3x3 M monano He 6osee 53000 kamenb. Jlokaxure,
YTO Ha KpBIIIE MOXKHO BBLICTUTH KBaJApaT pa3MepoM 2x2 M, B KOTOpHIA momnaio He meHee 24000
karnenb. (Ecau kams momana Ha TpaHAIly KBaapaTa, TO CYMTAETCs, YTO OHA ToTaja B KBaApart.)

7 (6-9). KopoBbl macyTcs Ha Jyry, Ha KOTOpPOM TpaBa JOCTHIJIa ONPEACICHHOW BBICOTHI U
IPOJOJDKAET PACTH HENPEPHIBHO M C MOCTOSHHOM CKOPOCTBIO. 15 KOpOB MOTYT CBHECTh TPaBy C
TPEX COTOK 3a 4 1H:A, a 32 KOPOBBI MOTYT CHECTh TPABY C YETHIPEX COTOK 3a 2 1Hs. CKOJIBKO KOPOB
HY>KHO, YTOOBI ChE€CTh BCIO TPABY Ha IJIOMIAIU 6 COTOK 3a 3 JHs?

8 (6-10). B Typuupe mo ranmdosy ydactBoBayin 10 xomana. Kaxmas komaHma ceirpana c
KaXJ0W Mo OJHOMY pa3y. 3a mobdeny raBaiu 2 odka, 32 HUYbi0O — 1 0uKo, a 3a nopaxenue — 0
oukoB. HambGounbmiee uncino nobden ogepkana B TypHUpe KoMaHaa «Momotuino». Y He€ ke ObLIo
HauOoJIblIIee CPeau BCEX KOMaHJ YHUCIO 3a0UTBHIX MAYEH M HaMMEHbIIEEe YHCIO MPOMYIICHHBIX.
Haiinure camoe HU3KO€ MECTO, HA KOTOPOM OHa IPH 3TOM MOTJIa OKa3aThCsl.

9 (6-10) Ha okpy»xHocTi oT™MeueHbI 2016 TOYEK, KaXKIble IBE OTMEUYCHHBIC TOYKH COCTUHCHBI
OTpe3koM. B 1ByX OTMe4YeHHBIX Toukax Haxonsarca 3asi u Bouk. Ilepen Hauanom urpsl 3asil
MOJKET cTepeTh Jto0bie K orpeskoB. Jlanee 3asi u Boiak XoasT mo ouepeau, HaunHaeT 3asil. 3a
OJIMH XOJ] MOKHO MEPEMECTUTHCS U3 TEKYIIEH TOUKH B JIIOOYIO TOUKY, CBI3aHHYIO C HEH OTPE3KOM.
[Mpu kakoM HamMmeHbIleM K 3asi; MOXKeT cTepeTh K OTpe3KOB Tak, 4TOObI MMETh BO3MOKHOCTDH
HUKOTJa HE OKa3aThCsl B OAHOM BepiinHe ¢ Boikom?

10 (7-10). Ha croponax AB, BC u CA Ttpeyronpauka ABC BbeiOpamu touku C;, A; u B
COOTBETCTBEHHO TakuMm obOpaszom, uto C,B =2AC,, A;,C =2BA,, B;A=2CB;. Okazanoch, 4To
tpeyronbauk  A;B;C; —  paBHOcTOopoHHMU. OOs3aTensHO nu  TpeyronbHuk ABC —
pPaBHOCTOPOHHHUIA?

11 (7-10). B syeiiky Nel maMsaTH KOMIbIHOTEpa 3alUCcaHO 4ucio a. KommbroTep ymeer Mo
Halle KOMaH/e CKJIaJbIBaTh, BEIUUTATh U YMHOXXATh YMCJIA U3 YKAa3aHHBIX HAMU sY€eK MaMsTH,
3alUChIBasl Pe3yJbTaT B YKa3aHHYI0 HAMM S4YEHKY (IpUMEpP KOMaHABI: CIOXHUTh YHCIA U3 SYEEK



100 u 101 u 3anucath pe3yasTaT B stueiiky 102; sueek mamMsaTu 0€CKOHEYHO MHOTO, U B KaXAYIO
MOJKHO 3aIlMcaTh YUCIIO JIFOOOW JUIMHBI), a TaKKe cOOOUIaTh O YUCIE B YKa3aHHOW HaMH siUeiiKe,
MOJIOKUTENHFHO OHO, OTpHIaTeNbHO Win paBHO 0. Hukakoil npyroit mHGopManuu KOMOBIOTEP HE
BBIJIAET U HUKAKUX JPYTHMX KOMaH]l HE BBIMOJHSET (B YACTHOCTH, HEJIB3sl BBOJUTH B KOMIIBIOTED
YKclia: MOXKHO paboTaTh TOJBKO C YUCIOM @ M MOJy4YeHHBIMH M3 Hero). Kak ¢ moMomibpio 3Toro
KOMIIBIOTEpA HATH NMPUOIMKEHHOE 3HAUEHHE YUCIIa a ¢ TOYHOCThIo 10 1/10000007

12 (8-10). IT0MOXKHTEIBHBIC 9HCIA X H Y TAKOBBI, 4TO X + — <X+ 1 Hoxaxure, 94To X <Y.
y y
13 (8-10). B mapamnenorpamme ABCD yron A — octpsrii. Touka E — cepenuna croponst BC.
Touka F na cropone AD TakoBa, uto EF = DE. Touka G — ocHOBaHHE BBICOTHI, ONyIIIEHHOHN 13 D
Ha AB. [loxaxure, uto LAGF = ZCED.

14 (8-10). Ha mocke 100x100 paccraBistor 2500 koposiei Tak, 4ToObl OHH HE OWIIM JIPyT
npyra. JIOKaskuTe, 9TO 9HCIIO TAKHX PACCTAHOBOK He Godbie, yeMm a) 51°°-22°%; ) (51) %,

15 (9-10). Haiiaure Bce ¢yHkimu f, onpenenéHHple Ha MHOXKECTBE BCEX HATYPAIbHBIX YKCEN U
NPUHAMAIOLINE HATypanbHble 3HaueHms, Takue, aro (n—1)°<f(n)f(f(n)) <n’+n mpm Becex
HATYPaJIbHBIX N.

16 (9-10). Ha uucioBoii mpsMoii BeIOpayid JBa Habopa OTKPBITHIX HMHTepBasioB — A u B.
Ha6op A coctout u3 2017 uHTEpBaIOB, MPUYEM JIFOOBIE BA U3 HUX MepecekaroTcs. M3BecTHO, 4To
a000i MHTepBal U3 Habopa A LETUKOM COJAEPKUT MO KpailHeW Mepe JIBa HEeNepeceKarolnXcs
uHTEepBasia U3 Habopa B. JlokaxkuTe, uTo Haiinercs mHTEpBal U3 Habopa B, koTopwIil HEeTUKOM
cozepkuted o kpaiteit mepe B 1009 unrepBanax u3 Habopa A.

17 (10). MOHO 7T COCIMHUTH BEPIIMHBI KyOa ¢ peOpoM 3 CEThIO OTPE3KOB TaK, YTOOBI H3
110001 BEpIIMHBI B JIOOYIO APYTyI0 MOXKHO OBUIO HMPONTH MO 3THUM OTpe3KaM, M oOmas JIuHa
OTPE3KOB coCcTaBJsIa Obl MeHbIe 19?7

Pab6oty cocrasun 4.C. Pybanos.



3AJAHUSA BCTYINUTEJBHOM PABOTHI IO ®U3UKE*

5 (8). «Tpenuposxa». JIBoe cOPTCMEHOB O€ryT C MOCTOSIHHBIMU CKOPOCTSIMH TIO KPYTOBOM
JIOPO’KKE CTaJMOHA. Y IaIMBIIMCh OT KOHTPOJBHOW TOYKM HA HEKOTOPOE PACCTOSIHHE, MEPBBIN
CIIOPTCMEH 3aMETUJI, YTO €CIM OH Pa3BEPHETCS M MPOJOJIKUT OekaTh B 0OpATHOM HaIlpaBJICHUH,
TO OH OKQXXETCS Y KOHTPOJBbHON TOYKM OJJHOBPEMEHHO CO BTOPBIM CIIOPTCMEHOM, U TO K€ camoe
CIIYYHTCSI, €CII MPOJOJDKUT O€KaTh B MpexHeM HampasieHuu. Onpeaenure, Ipu KakoM yAaleHun
OT KOHTPOJIbHOM TOYKM MOT HaXOJAUThCS HAOII01aTENbHBINA CHOPTCMEH.

6 (8). «Tempucy.  Omnpenenure, Kakoe  JaBJICHHE  Ha  JIHO q B
NPSIMOYTOJILHOTO CTaKaHa Oy/leT OKa3bIBaTh KOHCTPYKIIUS, COCTABJICHHAS U3 - !I!HE
GuUrypox kKommbroTepHOW Hrpbl «TeTpuc» (puc.2) mocie TOro, Kak Bce B . 1

burypku ymaayr Ha cBou Mecta. Durypkd cocTtaBieHbl U3 KyOHKOB, -
uMeromux Ry [ = 10 cM, maccy m = 30 r. I3BecTHO, 4TO B TaHHOM UTPE -
(GUTYpKH CMENIaThCS 110 TOPU30HTAIN U TIOBOPAYMBATHCS HE MOTYT. | :_11

7 (8-9). «Cnopmusnoe oocmuowcenue». ICNaHIep — YCTPOMUCTBO st
YKPEIUIEHUs MBI IIJIEYEBOr0 M05Ca, NPEIACTaBISAOLIEe COO0OM MSTh
napajuieIbHbIX OJAMHAKOBBIX MPYKUH, MPUKPEIUVIEHHBIX KOHIAMU K JBYM MPOYHBIM pydkaM. Eciu
rarna JAep>KUT OJHY PYUKYy, TO Bacs npaBoi pyKo# pacTIruBaeT 3CHa”aep Ha 75 ¢M, a J€BOW — Ha
60 cm.

1) Ha ckonpko Bacst pactaHer scnanaep, eciid BO3bMET €ro B PyKHM U OyaeT JeHCTBOBATh
obenmu pykamu?

2) [Nana otuenun onny u3 npyxuH. Kak uamMensrcs camoctositenbHble BacuHbl pe3ynbrathl?

Puc. 2

8 (8-9). «Onvim ¢ nonusmunenosvim naxemomy. BcTaBpTe OJWH MOJUATHICHOBBIM TaKET B
npyroi. Pykamu pasriazpTe MakeThl HA CTOJIE, MPUIIOAHUMHUTE, a 3aTeM BBITAIIUTE BHYTPECHHHM
nakeT. Pacmonoxure makeTbl Ha HEOOJBIIIOM PAaCCTOSHUM JAPYT OT JIpyra, HO TakK, YTOOBI OHU HE
KacaJluCh IPYT Apyra u Baiien oAexabl. [Iponabimtomaiite u 00bsICHUTE SIBJICHUE.

[IpoBenuTe npyroi 3KCIEPUMEHT: paclpaBbTe HA CTOJIC HOBBIM MOJHMATUICHOBHIN MAaKeT U C
MTOMOIIBI0 MEJIKOW TEPKH HCKPOIIMTE Ha HEro HEOOJIBINOEe KOJIMYSCTBO TOPHKOTO IIOKOJIaaa.
[IpunogaumuTte maketT co crona. OObsICHUTE, MOYEMY IIOKOJIAJHBIE KPOIIKH TMOIMNPBITHBAIOT.
HaGnromaercs nu naHHOE SIBIGHHE, €CIIM BMECTO IMaKeTa HMCIHOJIb30BaTh JIUCT
Oymaru?

9 (8-10). «Hesansawxa». OIHOPOAHOE TEJO, COCTOAIIECE W3 IUIUHIpPA U
nosymapa (puc. 3), MOCTaBIEHO Ha TIAJKYI0 TOPU30HTAJIbHYIO MOBEPXHOCTb.
IIpn kakux 3HaueHusx h 9310 monoxenue ycroiunBo? (LleHTp TsKECTH
nonymapa Haxoaurtes B Touke C, rae paccrosiaue OC = 3R/8.)

Puc. 3

10 (8-10). «Camocmosmenvrasn 3adauay. Yunurens pusznku nomnpocun Bacio
npuaymMaTh 3a7ady Mo ruapoctatuke. XUTpelii Bacs He ctanm yrpyxaarh cedst U crucan ycloBUE
U3 CTAporo 3aJa4yHrKa, 3AMEHUB B HEW HEKOTOPbIE YHCIIOBBIE JaHHBIE: «B IWINHIPUYECKH coCy
C BOJOM momecTunu Kycok Jjpaa Maccod M =100T ¢ BMOpPOXKEHHbBIM B HEro KyCOYKOM
ATIOMUHHMEBOTO cruiaBa maccol m =30T, Ipu 3TOM YpPOBEHb BOJABI B CTaKaHE IOAHSIICS Ha
hy=4,0 cm. Ilocne TastHMs JbIa YpOBEeHb BoOnbl omycTwics Ha Ah= 0,25 cMm. Omnpepenute
IUIOTHOCTh METajula». Y HEro HUKaK He Moyydajcs npaBuwibHbIA OTBET. [louemy? W3menute
TOJILKO OJTHO YMCIIOBOE JAHHOE B YCIIOBUH, YTOOBI 3ajadya Moria ObITh pemieHa. [IpenctaBbTe
pelIeHNne «IIPaBUIIbLHONY 3a/1auu. B

11 (8-10). «Onexkmpoconpomusnenuey. Haliqure CONMpPOTUBICHUE LENH
(puc. 4), cocTaBIEHHON U3  OJAMHAKOBBIX  OTPE3KOB  IMPOBOJOKHU
COINPOTHUBIICHUEM R KaXbIU.

Puc. 4

* 3aaun 1-4 omymieHsl, H60 NpeIHA3HAYCHBI TONBKO JUTS 0TOOpPA KHPOBCKHX MIECTH- H CEMHKIACCHHKOB Ha 3209HOE
oOyueHue.



12 (8-10). «Dnexmpuueckue usmepenusy. Haiinure
MOKa3aHUs BCEX MPUOOPOB B 1LIETH, U300paKEHHON Ha
puc. 5. ConpoTHUBIIEHHS BCEX PE3UCTOPOB PAaBHBI R,
npuOopsl uaeanbHble. Hanpspkenne mexay T. A u B
pasuo U.

13 (8-10). «3epranvuas cucmema». llepedepture
puc. 6 B padoty. [locTpoiite uzo0paxeHus: CTPEIKH B
ONTUYECKOH CHUCTEME, COCTOSAIMIEH W3 JIMH3BI U
TUTOCKOTO 3€pKaja, PaclOJIOKEHHOTO BJOJb ONTHYECKOH OCH
JWH3BI, KaK TOKa3aHO Ha PUC.

2F F FOOF
14 (9-10). «Mauyux». KaydyKoBBIM MSYMK 3alyCKalOT C
BBICOTHI /= 10 M Haj IIOBEPXHOCTBIO 3€MJIHM CO CKOpocThio Puc. 6 \
u=10wm/c nmox yrmom o =30° k ropuszoHty. Cumras ynaapbl
MSYMKa O TOPHU3OHTAIBHYIO IOBEPXHOCTh 3€MJIH aOCOJIFOTHO mz@
YIIPYTUMH, COTIPOTHUBIICHUE BO3IyXa PAaBHBIM HYJIIO, ONIPEIICITHTE, ya
yepe3 Kakoe BpeMs MSYHMK TpPETHH pa3 (BKJIOYas MOMEHT — M1

3aIycKa) OKa)XeTcsl Ha BBICOTE /1.

15 (9-10). «Cmewgenuer. Onpenenure, Ha KaKoe PacCTOSHUE
CMECTUTCS TeJIe)KKa Maccold M, korma Tpy3 Maccou my
JOCTHTHET OCHOBAHHMSI HAKJIOHHOM INIOCKOCTH Telexku (puc. 7).  Puc. 7
Cuuraiite, YTO Macca KaTyIIKH 7, PABHOMEPHO pactpeseneHa mo e€ o06oxy
pamuycoM R, BHYTPEHHUW paJuyc KaTyIKH, HA KOTOPBIM HAMOTAaHA HUTb,
paBeH 7. KoapduimeHT TpeHuss Mexay rpy3oM U TeJIeXKo paBeH L. ['py3
Maccol m; JOCTUTAeT OCHOBAHUS HAKJIOHHOW TUIOCKOCTU paHbIlE, 4YeM
KaTyIlIKa OKaXeTcs y JII0O0ro U3 KpaéB TOPU30HTAIFHOTO Y4acTKa TEJIEKKH,
KaTylllKa IpU Ka4YeHUH He MPOCKaib3biBaeT. HeoOxommuMble reoMeTpuuecKue
pa3Mepsbl TEX BO3BMHUTE U3 PUCYHKA.

16 (9-10). «AbBI'». Konctpykuust ~ (puc. 8),  WU3TOTOBJICHHAs W3
HEBECOMBIX OJIOKOB M TIPYKHH C KECTKOCTHIO k| U ky, a Takxke Tpy30B A, b, B
u [’ ¢ Maccamul my, m,, ms ¥ M, COOTBETCTBEHHO, HAXOJUTCSI B PABHOBECHUH. Puc. 8
C xakuM yCKOpEHHEM HAYHET JIBUTAThCA KaXKIOE TEJO Cpas3y IOCJe TOTo,
KaK IPY>KWHA 2 HEOKUJIAHHO MOPBETCA?

17 (9-10). «Ha o6pyue». K TOHKOMY OuYeHb JIETKOMY oOpyuy paauyca R
MPUKPEIJICHBI JIBa OJJMHAKOBBIX Tpy3uka B T. 4 u B (puc. 9). B 1. P o6pyua
clellaHa TIeTeNIbKa, 3a KOTOPYI0 OOpyd TOJBEIICH Ha TBO3TUK W MOXKET
coBepmiaTh Maible KonebaHus 0Oe3 TMOTeph DSHEPruHh. XapaKTepu3ys
pPacIoNIOKEHHE TPY3UKOB VIJIOBBIM pPAacCTOSHUEM 20, Ha4depTUTe Tpaduk
3aBMCHUMOCTH MepUoa MabIX Kojaebanuit 7 oT yria o. Puc. 9

18 (10). «Ha owne». Hauunaromuii uHx)eHep Bacs npennoxui «peBOJIOLMOHHBIN» METO.
XpaHeHHUs MporaHa Mo BOJOH: B 0c000 MpOYHbIE MIIACTUKOBLIE chepruueckue 0auioHbl 00bEMOM
V=2M 3akauuMBaeTcs ra3 no nmaieHus 5 atm (1 atm = 10° [Ta), a 3arem Kaxaplii OaIOH
COCIIMHSETCS Yepe3 MPOYHBINA TPOC C MPUCOCKOM, MOMEIIEHHOHN Ha JTHO HE3aIMOTHEHHOTO 0acceiiHa.
Bo3ayx u3-moj MPUCOCKM MPAKTHYECKHM TOJHOCTBIO JBAKyHpyeTcs, Iocie dYero OacceilH
3anoiHseTcs BoAoM 10 BbicoThl 20 M. Onpeennte MUHUMAIBHYIO MJIOMIAb TPUCOCKH S, KOTOpas
cMmorJa Obl yJepKaTh TaKoW OaJlJIOH C MPOIMAaHOM, €CIM Macca IyCTOro 0ajjioHa BMECTE TPOCOM U
npucockoi m =30 kr. Cumrarh, 4yTO ra3 B OauloHE — WJCAIBHBIA C MOJSPHOM Maccoi
1 =44 r/monb, TeMmreparypa raza paBHa 1 =293 K, armocdepHOe naBieHHE — HOPMAJIBHOE;
OaJUIOHBI TIPU HAMOJIHEHUH OacceiiHa BOJION OKa3bIBAIOTCS MPAKTHUYECKH y MOBEPXHOCTU BOJBI U
COXPaHSIOT OCTOSIHHBIN 00bEM, 00BEM UX CTEHOK MaJ.



19 (10). «O6ocpes». B xnacce Ha BpeMs T ObUI BKIIOYEH oOOrpeBaTeilh MOUTHOCTHIO P. B
pe3yabTaTe TeMIeparypa BO3AyXa MOBBICHIACH OT f; N0 . CuWTas BO3MyX HICaIbHBIM Ta30M,
OTIpEJIeNINTEe, HA CKOJBKO yBEIIMYWIACh BHYTPEHHSS SHEPTUs BO3ayxa B KomHaTe. CuuTaiiTe, 4TO

ABCPb B KJIACCC 3aKPbIBACTCA HCIIJIOTHO.

20 (10). «bonvwas au pasnuyay. I'ennii IepexoauT U3 COCTOSHHS |
B COCTOSIHHE 2 B OJHOM Clly4ae IO KpUBOW 1-a-2, xoTopas sBIAETCS
napaloyioli, a B JIpyroM — IO JBYM HpsAMbIM oTpe3kam 1-3 u 3-2
(puc. 10). Kakoe KoiIM4eCcTBO TEIUIOTHI MOJY4YWJ ra3 MpH Mepexoie
1-3-2, ecnu mpu mepexone l-a-2 xk Hemy Obuio moaBenaeHo 2200 Ix
ternotel? Temnepatypel 77 = 250 K, 75, =360 K.

21 (10). «lsa «onoencamopa». JIBa TIJIOCKHX BO3TYIIHBIX
KOHJICHCATOpa C OJMHAKOBBIMU OOKJIAJIKAaMH 3apsiKEHbI OJUHAKOBBIMHU
apsimamu (+Q u —Q kaxnapii). PaccrosHue Mexay oOKiIaakaMu y
NepBOro KOHAeHcaTopa B 3 pas3a Oonbiie, yemM Yy BToporo. Kak

T
T

U3MEHUTCSA SHEPTUs SJEKTPOCTATUYECKOTO TOJIs, €CIM BTOPOM KOHJIEHCATOpP BCTABUTh MEXIY
oOKJIaJJkaMH TIEpBOrO TaK, YTO BCE IUIACTUHBI mapasienbHbl? KpaeBsie 3dexThl Ha rpaHuniax

IJIaCTHH KOHACHCATOPOB HC quTBIBaﬁTG.

Pabory cocrasunu: JI.U. Bacunesckas, U.A. 3emyos, K.A. Koxanoe, M.I1. Ilozonomuna, A.I1. Copoxun



3AJIAHVS BCTYIIUTEJBHOM PABOTHI 110 XUMHUH

Yenosus 3a0au nepenucwvieams ne HyHcHO!
3aoarnus evinonnslime moabKo 3a MOm KIAcc, 8 KOMopwviil nocmynaeme!
1. (8) Ha cxeme mpuBeICHBI IPEBPAICHHS COSTUHECHUS A
A+Clh—>...; CuCl(pp)+tA—>..; A+0O,—>...;, A+HS—>..;, S+0,->A.

[IpeyioxuTe BEMIECTBO A U 3alIMIINTE YPABHEHUS OCYIIECTBISEMBIX NIPEBPALICHUMN, YKAXKUTE
YCJIOBUS PEAKLIHIM.

2. (8) B cooTBeTCTBUH C MPOIYKTaMU U COXpaHsis KO3(PPHUIIMEHTHI, BOCCTAHOBUTE YPaBHECHUS
peakuum:

= NaCl + O, + H,0; =N, + 3H,0 + 6Cu; = 2KCl + 1, + 2H,0;
= 4K2804 + 3BI’2 + Cr2(804)3 + 7H20, = Hzo + 202
3. (8) IpemtokuTe METOIUKY SKCIIEPHUMEHTAIBLHOTO OIPEIEICHUS] KOJTMIECTBEHHOTO COCTaBa
CMCCH ITIOPOIIKOB: KCJIC3a, MCIU, IMHKA, MCJId, CA)KU U HOBapeHHOP'I coiu. B Bamnem PacCIIoOPAXKCHUU

UMEIOTCS BOJIa, COJIAHAsI KHCJIOTa, a TakkKe BCe HEoOXoauMoe JabopaTopHOe O00O0pYyIOBaHUE.
CocTaBbTe ITUTaH ONPEICICHHS U HAIMIIUTE YPABHEHUS UCTIOIB3YEMbIX XHMHUYECKUX PEAKITHH.

4. (8) Hamnenue BoasHbIX mapoB mpu temmneparype 20°C paBHo 2337 Ila. Paccuuraiite maccy
BOJIBI, KOTOpasi COJIEPIKHUTCS B Bo3ayxe oobemom 100 M

5.(8) ) Pacmmdpyiite CXEMY (g (PO,),——» X, heortmom oy *H_y 5 +HO,
npeBpamieHudi.  CocraBpTe  ypaBHEHUS
peakuui, YKaXHUTE yCIIOBUS ux T
OCYLICCTBIICHHS.

6. (8) Ilpu mpokamMBaHMK CMECH HUTPATOB HATPUS U cepeOpa ee Macca yMeHbInaercs B 1,382
paza. [Ipu 3TOM BhIzesieTcs 2,8 71 ra3000pa3HbIX BEIIECTB (H.y.). BeIYHCINTE MacCOBBIE J0JIN COJICH
B UCXOJHOM CMECH U MacCy TBEPAOTO MPOAYKTA MOCIIE MPOMBIBKH MPOJAYKTOB Pa3JIOKEHHs BOIOU U
BBICYIIINBAHHSI.

7.(8-9) Beruucnure TemnoBoit addext peakuun COyp + Hpyy = COy + HyOfy mpu
CTaHJAPTHBIX YCIOBUX. Peakuust mpoTekaer B 3akpbIToi cucrteme. Onpenenure BO3MOXKHOCTh €€
nporekanus npu temneparype 50 u 1000 K.

8. (8-9) Haiingute wMmonekymsapHyo ¢opMmydy BemecTBa A, €CIH H3BECTHO, UYTO €ro
NPEIIIECTBEHHUK, BEMIECTBO B HaxomaT B pacTeHUSX CEMEHCTBAa KaNyCTHBIX, TaKUX Kak
OpOKKONH, IIBETHas KamycTra, Koiabpalu, kpecc-caiat u ap. llpu moBpexaeHun pacteHus (4To
MIPOUCXOJUT, HATTPUMED, TIPU TIEPEKEBBIBAHNHT) PACTUTEIbHBIN (hepMeHT TpaHchopmupyetr B B A,
KOTOPBIH SIBJIICTCS aHTUOAKTEPHAILHBIM areéHTOM M Y4acTBYET B CHCTEME PACTHTEIBLHOM 3aIlUThHI
ot unpexuu. U3BectHo, yto npu cropanuu 0,1 r BemectBa A obpaszyercs 0,075 1 yrimekuciaoro
raza (u.y.), 0,055 r Bogsi, 0,0063 1 azora (H.y.) u 0,072 t cepHucroro raza. [noTHocTs mapos
BEILIECTBA M0 a30Ty COCTaBJsIeT 6,321.

a) CoctaBbTe CTPYKTYpHYIO (DOpMYITy BELIECTBA A.
0) HazoBuTe BeliecTBO A MO CUCTEMAaTHYECKON HOMEHKJIIATYpPE.

9. (8-9) UcniokOH BEKOB S/IbI CUUTAIKMCh JCHCTBEHHBIMH CPEICTBAMU Ui PACIpPaBhl C
conepHukamu. J[as OGoppOBl € OTpaBUTENSIMM HEOOXOIMMO OBLJIO MPUAYMaTh CHOCOO
CBOEBPEMEHHOTO OOHapyxeHus sina. OOHUM M3 caMbIX pacmpocTpaHeHHBIX s10B XVII B. Obut
okcua X. IlepBuiii yueHbIl, pa3paboTaBminii cnocod oboHapykenus X, Obut P. Boiinb. [TpoBons
OTBITHI, OH OOHAPYXKMUJ, YTO €ClIi B pacTBop, coaepxaimuii X, nodasuts xjaopus prytu(Il), To B
pacTBope oOpasyercst kenTbiil ocanok pryTtHoil comu. B XVIII B. T. beprman, aBTrop omgHoro us
HIePBBIX TOCOOUH 10 AHATTMTUYECKON XUMUU, 00paTHiI BHUMaHHE, YTO MPU B3aUMOICHCTBIH oKcruaa X



C cepoii o0pa3yeTcsi BemecTBO kenToro mnpera. OIHAKO ITH HAOJIONCHUS HE JICTJIM B OCHOBY
crienM(prYecKoro W YyBCTBHTEIBHOTO criocoba oOHapyxenus X. [losBieHmeM Takoro meropa
obmectBo o0s3aH0 K. Illeene. PactBopuB okcun X B conmsiHON kuciote, Llleene momyunn X’ oByto
KUCIIOTY, KOTOPYIO 3aT€M BOCCTAHOBHJI METALTMYECKUM IUHKOM 110 Y. ITo pe3xkoMy yecHOYHOMY
3araxy, MOSIBJSIFOLIEMYCSI B XOJIe PEaKIKH MOXKHO OBLIO CIIeNaTh BHIBOJ 00 0OHapyXeHH! X.

Anrmuiickuii xumuk J[xeiime Mapm B 1836 1. ycoBepieHCTBOBaI
cnoco6 K. Ileene. O6HapyxuB, yTo Y pacnagaercsd IpU HarpeBaHUH,
o0pa3ys X, OH MpeasIoKui NPUOOp, KOTOPBII MO3BOJISIT ONPENENITh 5] HE
npuberass K puUCKYy oTpaBUTbca Y oM. [Ipubop Mapma uzobpakeH Ha
pHCYHKE crpaBa. JTa METOAMKA IO3BOJSIET OOHApYXHTh X TMIpH
COJCpKAHUHM TOPSAKA THICAYHOW Jomu MmumrpamMma. OpHako npu
HEOCTOPOXKHO padoTe ¢ mpubopoM Mapiira MokeT IPOU30UTH B3PbIB.

a) [IpuBenure Gpopmyssl 1 Ha3BaHUS BCEX 3alIM(PPOBAHHBIX BELIECTB.

0) Hanmummre ypaBHEHUS BCeX YIOMSHYTBIX PEaKLIUM.

B) O0Opa3oBaHue cMecel KakiX ra30B MOKET IPUBECTH K B3pBIBY Iprbopa Mapia?
r) B kakoii yactu nmpudopa Mapira o6pa3yercs X v B KaKOM BUC?

10. (8-9) PykoBoauTe b XMMHUYECKOTO KPY)KKa pa3eii BCeX Ha 3 TPYIIIbI M KaKIOH MPEII0KIIT
BBINOJIHUTh aHAJIM3 OJHOTO M TOTO K€ PacTBOPa, MPEICTABISIONIETO COOOM cMech KaThoHOB |l
AQHATMTUYECKOM TPYIIBI TI0 KUCJIOTHO-OCHOBHOM Kiaccuukanuu (K kaTHOHaAM BTOPOW TPYIIIBI 11O
KHCJIOTHO-OCHOBHOM _kiaccudukamuu  otHocsitess  Pb®, [Hg,]**, Ag'. Uwmeno xatnoHoB B
AHATM3UPYEMOM pPACTBOPE HEM3BECTHO: PACTBOP MOXKET COJICpP)KaTh BCE Ha3BAaHHBIC KATHOHEI,
JrOOBIC JTBa WIH JaKE OJTUH).

Hcnons3ys oOmyro cxemy Pacreop 1
A
aHamuza cMecu KatHOHOB |l | avanusupye- | Ha @_»Oﬁmapygkewe
rpynmsl (pUcC. cpaBa) v ONupasicp | o0 Pereop \ i i

Ha CBOM 3HAHHA 00 YCIIOBHAX Ocamox1 |21 @»Oﬁ“%’l‘e””e

o0pa3oBaHusi U  PaCTBOPEHHUS y )
0CaJIKOB, pebsita KaXKI0U Ocanok 2
HCCIIEI0BATENBCKOMN TPYIIIbI

HECKOJIBKO TO-Pa3HOMY TMOAOILTH o
K BBITTOJIHCHUIO 33JIaHUS, TTOJTYIHB [Hgal”"

B HUTOIC pa3HbIE pPeE3yNbTATHI,
yKa3aHHbIE HUXKE B TaOJIHIIE.

NH3-H,O

\
Ocapok 3

Cxema cucmemamuueckozo xo0a anaiu3a cmecu KamuoHoe
6MOPOIL AHATUMUYECKOI 2PDYNNbI

9KCH€pI/IM€HTaJ'IBHI)IG JaHHBIC

No Ne Buvinonanaeman | Hcnonvzyemoiii Buoi600, coenannuii
Haonroenun
onepayuu | zpynnol onepauus peaxkmueg WKOJIbHUKAMU
| 2M pactBop HCI 1) B ocagke 1 moryt
1] C:;E:;Kie};ie 2M pactBop HCI Bemanenue | ouit POCl,, AgCl,
1 KaTI/II;HI[OB 2 |k a oeztoro HOCl,
Il OHIL pactBop ocazaka (1) | 2) Pacteop 1 He
TPYIIIBI HCI
aHATM3UPYETCS
| Ocanox 1— | Fopsuas 3amerHoro | 1) B ocanke 2 moryT
] pactBopenusi | octatbess AQCl,
2 pacTBOpEeHUE | TUCTUILIMPO- L
i PbCl, BaHHAas BOJA ocajka He Hg-Cl,; 2+
npomsonuio | 2) B pactBope 2 - Pb
3 | oomneme |V KI wetrne | OBHapyer
I D y2+ 0) K,CrOy katnonsl Pb?*
Pb OCaIIKU




2+
Karuounst Pb

Il OcankoB HET He
oOHapyKeHBI
I Ocanok 2 — Bosiit 1) O6Hapy>1<em§1+
] OTZIEJICHUE KaTuoHbl [HQ,]
+ KOHIIEHTPUPOBaH Ocanok (3) +
4 AQ u N 2) AgQ" mepeluu B p-p
HBI PacTBOP MOYEpHEN
Il oOHapyKeHue AMMUAKA 3 B BHJIC aMMHUaKat-
[Hg,]** HOT'O KOMILIEKCa
O6pa3zoBaics
I PactBop 3— | HNO; OebIit Obnap YHCEHEL
KaTHOHBI A(
5 oOHapyXeHue 0CaJIOK
] Ag* K,CrO, Ocanka Het | Katnonsr Ag” He
11 Kl Ocanka HET | OOHApYKEHbI
Pe3zyns- I B aHaIM3MpyeMoM pacTBope oGHapyxeHs! katronsl Pb™, [Hg,]*" u Ag”
mam ] B aHAITH3UPYEeMOM pacTBOpe 06HapyxKeHs! katuoHs! Ph™" u [Hg,]™
ananusa Il B aHATH3MPYEMOM PACTBOPE 0OHAPYKEHBI TOTBKO KaTHOoHbI [ HY,]™

VYkaxuTe, y4aCTHUKHA KaKOW TPYIIIbI, OKAa3aJUCh MpaBbl. B yeM ommoOnIuch MKOIBHUKN JPYTUX
rpynn? OnummuTe CyTh MPOUCXOISIINX MPOIIECCOB, HAMMUIIINTE YPAaBHEHUS MPOTEKAIOIINX PEAKITUil.

11. (9) D/IC snemeHTa, COCTaBICHHOIO U3 BOJOPOJIHOTO M KaJlOMeIbHOT0 31ekTpo1oB (0,1 M
KCl), B uccnenyemom pacreope pasaa 0,500 B. Beraucnure pH pactsopa.

12. (9) a) Pacmudpyiite cxemy npeBpalieHuii

M3BectHo, uyto BemectBo K
coxepxkut 22.86% xuciopoga U NIpH
ero o0Opa3oBaHUU BBIJIETISIETCS
MOJIeKyJa  BOJBI,  BEIIECTBO [
COJIEPIKUT yriaepos, BOJIOPO/I,
Kuciopox ©  azor, BemectBo O
COJIEPKUT COJEPKHUT a3oT, a P — He
colepxkut. Py — HeHykieopuiabHOE
ocHoBanue (nmupunusH). DMF —
anpoToHHbI  pactoputenb  (N,N-
mumeTrihopmamu). AIBN —
nepeKuch (2,2'-a30u300yTUPOHUTPHIN)

0) B nanHO# cxeme MpUCYTCTBYET

NaOH(H,0)

HBr

NBS, AIBN

—_—
ccl, 80°C

Ba(OH),

0

L
40°C
2+
H,O+ | Hg
H
15000C [ } HBr 2Na NaOH
CH, A D
Pd/Quinoline THF -78°C Electrolysis
c | 6o0°C Br,
tO
T KCN
M
H DMF
CH,COCI | AICI.
R N Ac,0 | Py NH, t0 o
NaOH, Br, m
N s R Q="

to

pAd UMCHHBIX peaKuHﬁ. Ykaxure HX, 4 TAKIKC UMCHA YUYCHBIX, B YCCTb KOTOPBLIX OHU HA3BAHEI.

13. (9-10) B 1mkoyibHYHO XUMHYECKYIO JTa0OpaTOpUI0 Ha aHAIM3 TOCTYIHIU 3 COMU Oenoro
1Beta. B conmpoBomuTepHON 3aMCKe 0TMEYANIOCh:

a) Kaxjgas COJIb COCTOUT M3 OJHOI'O KaTHOHAa U OJJHOI'O aHHOHA,

6) B cOCTaB coleli MOTYT BXOJIHTH CIIEIYIOIIHe KATHOHBI: Ag', A|3+, Ba®*, Ca®*, Cd**, Co*",
cr¥*, Cu®, [Hg,]**, Hg®", K¥, Mg?*, Mn?*, Na*, Ni**, NH,", Pb?*, Sr**, Fe?*, Fe**, zn*";

B) B COCTaB COJICH MOTYT BXOJIUTh clieayroiiue annousl: Br', ClI, CO32', CH5;COOQO, I, NO,,

NOs, PO,*, S%, SO5%, S04, SiO5.

OI[I/IH N3 MKOJIbHUKOB YCIICII BBIICHHUTDL CIICAYIOIICC:

+ 2+ o
— katuonoB AI** u Zn** B cocrase conei HET;

— HU OJIHA U3 COJIEH HE COMEPIKUT Sing', PO43', 5032' n CH;COQO;

— KaxxJaas COJib B OTACIIbHOCTH XOPOIIO paCTBOPSCTCA B BOAC,

— npu cnuBaHUM pacTBopoB coieit Nel u Ne2 ocajnka He oOpa3zyercs;

— IIpU CIAMBaHUU nonapHo pacTBOpoB cosiel Nel u Ne3, Ne2 y Ne3 BrinmaznaroT Gesble OCaaKH.




Ero ToBapuImy npoBen HECKOIBKO CEPHUii SKCTIEPIMEHTOB U MOTYYHITH CIIEIYIOLHUE PE3yIbTaThL.

1. OGHapyXuIM HEKOTOPOE HECOOTBETCTBHE MEXIY OJHUM M3 IYHKTOB COIPOBOAMTEIHHON
3aITUCKH U TIPEICTaBICHHBIMHU 00pa3aMu.

2. CMmecs coreii B BOJIe IOTTHOCTBIO HE pacTBOPsiETCs, 00pa3yeTcst Oemblii 0CaIoK.

3. Ilociae HENMPOAOIKUTENIEHOTO OTCTaWBaHUS CMECH, IIKOJBHUKH B3sUIM TPU HEOOJBIINE
HOPLXHU MPO3PAYHON HAJOCATOUHON KHUIKOCTH, IOMECTUIH UX B Pa3HbIC MPOOUPKHU U BBHITOTHHIH
clieyroniee:

a) K HECKOJIbKMM KaIUIsIM >KUAKOCTH MpUOaBUIN pacTBOp 1enouu (qo pH >9) u narpenuy;

0) HEOOJBIIYI0O MOPLHUIO HAJOCATOYHOM KUJIKOCTH HEUTpaM30Bad M JOOABUIIM PaCTBOP
TUApOTApTpaTa HATPUS;

B) K MPEIBAPUTEIIFHO HEWTPAIW30BAHHOM e€me OAHOW TOPUMH  JOOaBHJIM  PAacTBOP
rekcaruapokcoctrudara (V) xams.

B ompbiTax a) u 6) o)kuIaEMOro aHATUTUYECKOTO 3((deKTa HEe TIOTYYHIIN, U TOIBKO B TIOCIIEIHEM
ciy4dae (OTBIT B) 00pazoBaiics OCbIi KpUCTAITMYECKUN 0CaOK.

4. K yactu moyiydeHHON cMmecH (CM. M. 2) MpH HAarpeBaHUM U MOCTOSIHHOM TepeMEelIuBaHUU
nprOaBUIM HEMHOTO a30THOM KUCIOTHI — OCAI0K OCTAJICS.

5. CMmech OXJIaUIIH B TI0 KaruisaM J100aBMIId pa30aBIeHHBIN PACTBOP CONSTHON KHCIOTHL. [locie
neHTpuyrupoBanus mpo3padHbiii pactBop (neHTpudyrar 1) ormenunu ot ocaaka (ocamok 1) u
IPOBEJU UX aHAJIM3.

6. Ocamox 1 Heckompko pa3 obOpabortamm Topsueidl Bojod. He o0OHapyXWB BHAMMBIX
U3MEHEHUN, K 0CaJIKy NMpUOaBUIM KOHIIEHTPUPOBAHHBIA PACTBOP aMMHaKa — OCaJ0K MOJHOCTHIO
pactBopuiIcs (pacTBop 2).

7.Ha oaHy dyacTh pacTBOopa 2 TOACHCTBOBAIM PAacTBOPOM HOJUJAa Kalus, HAa BTOPYIO —
pacTBOPOM a30THOI KUCIOTHL. B mepBoM cilydyae MOSBUIICS HE3HAUYMTENbHBIA XKEITHIM 0Ca0K, BO
BTOPOM — JIeTKOe 0esioe TOMYTHEHHE.

8. CHOBa BepHYJIUCH K HAI0CATOYHOM KUIKOCTH (cM. 11.3): 106aBUB B HEOOJBIITYIO TOPIUIO €€
HECKOJIbKO Kameidb pPa30aBIEHHOTO pacTBOpa CEPHOM KHUCIOTHI, OOHAPYXKWIM OENblii 0CaoK,
MOJIHOCTBIO pacTtBopuBIIMiics B 30%-HOM pacTBOpe amerara aMMOHMS IPU HArpeBaHUU U
MOCTOSIHHOM MOMEIIMBaHuU (pacTBop 3).

9. K oanoii nmopuuu pactBopa 3 nodasunu pactBop Kl (Bbiman skentTelif 0cagok), K Apyroi —
pactBop K,CrO, (BbIman >kenThlii 0caioK), K TpeThel — aleToH (ocajka He 00pa30oBaIoCh).

10. K yactu nentpudyrata 1 mo kamisM npubaBWIM pacTBOp IIEIOYM W OOHAPYXWIU, YTO
00pa30oBaBIIMIiCA TIEpBOHAYAIIBHO OBl  OCagOK TMpH J00aBICHWH IIEJI0YH  ITOJTHOCTHIO
pacTBOpHIICS.

11. [Ipoananu3upoBaB CUTYAIUIO M yYUTHIBasi OOHAPYKEHHBIE KAaTHOHBI, peOsTa UCKIIOUUIN
Y3 TIEPEYHS €IlIe PSSl AHUOHOB.

12. K mopuuu HaJ 0caouyHOM XUIKOCTH (CM. 11.3), TOJKUCIEHHOM pa30aBICHHBIM PaCTBOPOM
CEepHOM KHCIIOTBI, J00aBWJIM pacTBOp HMOAUAA Kajusl M HECKOJbKO Karellb KpaxMallbHOTO
KJIelicTepa — BUAUMBIX W3MEHEHHI HE MPOU30IILIO.

13. HeckonbKo Kameslb Tako e HaJ0CcaJOyHOW KMJIKOCTH 00paboTaii M30BITKOM pacTBOpa
mrdeHnnaMuHa B KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTE — MOSBUIIACH HHTEHCUBHO-CUHSISI OKPAcKa.

a) OmpenenuTe cocTaB MpeIOKEHHBIX HA aHau3 cojeil. OTBeT 000CHYHTE.

0) Hanummre ypaBHeHUs POTEKAIOIIMX peaKIHil (KpoMe peakiuu ¢ JupEeHUITaMIUHOM).
B) B 1ueM cocTos110 HECOOTBETCTBUE, YKa3aHHOE B 1. 17

r) Ha yem ocHOBaHa KHCIIOTHO-OCHOBHAs KjacCH(PHUKAIMI KATUOHOB?

a) C xakoii 1enblo K pacTBOpy 3 100aBUIIM allEeTOH?



14. (9-10) Koncranta paBHOBECHS HEKOTOPOH peakiMd B pa30aBiIEHHBIX pacTBOpax HMEET
snavenne K, = 2,7 * 10” npu 43,9°C. Paccunraiite n3menenne sHeprun [ n66ca peaximu mpu 298 K.

15. (9-10) Ilpu mosHoM HevTpamu3aipu 200 MIT COJITHOM KHCITOTBI ¢ MaccoBoi jgoneit 0,0352 (p =
1036 KF/MS) pactBopom KOH Beiaenmoch 11,18 k/[x  Temotsr (ycinoBust cranaaptHeie). B peakiyu
HerTpanuzamu 500 mit 0,1 M 3TaHOBOM KHCIOTBI TIPU TEX YK€ YCIOBUAX BbILACTWIOCH 2, 38 KJ[XK.

a) OnpenenuTe MOJISIPHYIO TEIUIOTY IUCCOIMAIMK BoJbl. OTBET 000CHYITE.

0) [Ipennoxure crnoco0 (TEOPETUYECKUN WM AKCIIEPUMEHTANIBHBIN) ONpEENICHNs MOJISPHOU
TETIOTHI AUCCOLUAIINN BOJIBI.

B) Kak MensteTcst BenmumHa wmoHHOro mpoumsseneHus Boasl (K, = [OH ]J[H']) ¢ poctom
temneparypsl? OTBeT 000CHYMHTE.

16. (9-10) IIpencraBieHHbI Ha aHAIM3 00pa3el] TEXHHYECKOro THAPOCY/Ib(aTa HATPUS B
KayecTBE TMpUMeECEH COACPKUT CyInbPUT W ruApocydbdutr Hatpusa. s onpeneneHus ux
MPOILIEHTHOTO COJIEpKaHUsl HABECKY aHanu3upyemoro obpasma maccoit 3,38090 r pactBopuiu B
MepHOi kosi0e BMecTuMOCThIO 200,0 MJ1, a 3aTeM MPOBEIH ABA OMPEACICHUS.

1. K 20,00 M moydenHoro pactBopa npwitm 25,00 M pactBopa noja. [locie 3aBepiieHus
peakuuu U30BITOK €ro OTTHUTPOBAIM PACTBOPOM THOCYJIb(haTa HATpUsl C TUTPOM IO JUXPOMATY
kanus 0,004658 r/mn, 3atpatuB 14,34 mu tutpanta™.

* N3BectHO, uTo 25,00 mut pactBopa |, sxkBuBanenTHsl 25,00 Mt pactBopa Na,S,0s.

2. 100,00 M Toro ke pacTBOpa 00paboTaNHM MEPOKCHIOM BOJOPOJIA, a BBIACIHMBIIYIOCS MPH
ATOM KUCHO0TYy oTtuTpoBan 12,75 mu 0,1000 M pacTBopa ruipokcuia HaTpHsl.

a) Hanmmnre ypaBHEHMsI BCEX MPOTEKAIOIIUX PEAKIUH.

0) YuuTbIBas yCIIOBHS IIEPBOTO OIBITA, B TPUBECHHBIX HIKE BBIPAKEHHUIX BMECTO (*) MOCTaBbTE
NpaBWIIBbHBIN, Ha Bar B3risi, MaTeMaTHUECKUI 3HAK («OOJIbIIIe), «MEHBIIE» UIIH «PaBHOY):

C3KB.(I2) * CaKB.(NaZSZO3) CM(IZ) * CM.(NaZSZO3)
Ob6ocHyiiTe cnenanublii Bamu BEIOOD.

B) UTo Takoe «TUTp pacTBOpa TUOCYJIb(aTa HATpUs MO AUXpomary Kanus»? UTo mokasbiBaeT?
Kakoit MaTeMaTnueckoi 3aBUCUMOCTBIO CBSI3aH C SKBHBAJIEHTHON KOHUIEHTpAUEW TUTpAHTA?

r) Onpenenure cojepkaHue cyinbura HaTpuss u ruapocyiabpura Hatpus (B %) B
aHAIM3UPYEMOM 00pasIle.

17. (10) Hmwxe mpuBeneH oOTphiBOK U3 KHuru Jjoktopa K. Procta «PykoBoiactBo K
IIPUTOTOBJIEHUIO XMMHUYECKUX HEOpPraHWM4ecKux npenaparo» 1903 roma M3IaHUA® 110 CUHTE3Y
COJIM, TIOJYYEHHOW BIIEPBBIE PYCCKMM XMMHKOM HEMELKOro IpoucxoxiaeHus Kapiom
HBanoBuuem I1I.

«B o0bemucroil happopoBoii yamike pacTBOPSIOT 27 I' KPUCTAIUIMUECKOM yriIeHaTpUEeBON COJU

. B 135 k. cM BOJIbI, 3aTeM TaciaT 9 r eaxon M3BeCTH 27 K CM BOJBI U CMEHIMBAIOT IOJIYYEHHYIO
KalMIly ¢ IepBbIM pacTBopoM. Ilocie 3Toro npucsnaror 18 r MeIKo UCTEPTON CEPHUCTON CYpbMBbI
U 3 I TaKkKe MCTEPTOr0 CEpPHOro IIBETAa M HArpeBarOT, MOCTOSHHO ITOMEIIWBAas, 1O KHIICHUS.
[Tpoxomxkas KANSATUTH, JOJIUBAIOT BOABI IO Mepe ucnapeHus ee. Kumsarsr 1o Tex mop, moka cepblit
I[BET CMECH HE MPEBPATHUTCS B JKEJITHIA. 3aTeM PAaCTBOP JIEKAHTHPYIOT Yepe3 (puibTp U U3BICKAIOT
OCTaTOK B YaIllke, KUMATS ero npuodausutenbHo ¢ S0 k. cMm Boapl. Oba (uibTpaTa COSNUHSAIOT U
BBIMIAPUBAIOT HAa BOJSHOM OaHe J0 HAuMHAIOLICHCS KpHUcTalu3aluuu. Eciau mpu 3TOM KHUAKOCTh
npuMeT Oypblil LBET M cAeNaeTcss MyTHOM, TO MPUJIMBAIOT HEMHOTO eakoro Harpa. [lomydeHHbie
KpPHUCTaJUIbl cOOMPArOT Ha GUIBTP, a U3 CTYIIAaeMOr0 MaTOYHOTO PACTBOPA MOKHO TOJIYYUTH €Il

5 Op(borpa(bm{ " MMYHKTYyalus OTPbIBKA U3 KHUI'M U €€ Ha3BAHUC alallTUPOBAHBI K COBPEMCHHOMY PYCCKOMY fA3LIKY.
K.CM —CM



BTOPYIO KPHUCTAJUIM3ALUIO. ... COJb KPUCTAUIM3YETCd B IMOYTH OECHUBETHBIX ... OOJIBIIUX
TETpa’Ipax, KOTOPbIE HAa BO3/IyXEe BIBETPUBAIOTCS, TTOKPHIBAsICh OYpOil KOpOii».

OTBeThTE Ha CIEAYIOIIHNE BOIPOCHI:
a) Kakue peakuuu nporekaroT B npouecce cunte3a? Hanummre ux.

0) Kax HazpiBaeTcsi coib, CHHTE3 KOTOpOil omucaH B pykoBojcTBe? I[lpuBeaute kak
CHUCTEMAaTHUYECKOe, TaK U TPUBUAIHHOE Ha3BaHUE.

B) [louemy Ha BO3yXe COJIb MOKPBIBAETCS «OypOr KOpOit»?

18. (10) Ecnu Ha pacTBOp HEKOTOPOro cyib(aTa AeiCTBOBATh H30BITKOM PAaCcTBOPA raJlOreHuIa
KaJus, TO 00pa3yercsi ocajoK, Macca KOTOporo B 1,2 pa3a MpeBBIMIACT MAcCy B3SATOTO CyJb(aTa.
(ITlpennonoxutb, 4TOo 3TO Oe€3BogHAsi coiyib.) Ecmu pactBop TOoro xe cynbdara obpaboTath
PacTBOPOM IIENIOUH, TO BBIMAAAET OCATOK, Macca KOTOPOTo MOcie ciaboro mpoKaJuBaHus B 2 pas3a
MEHBIIIE MAacChl HCXOIHOTO Cyib(darta. YCcTaHOBUTE, CyIb(aT KaKOro MeTaula U KaKOH TajoreHu I
ObUTH B3STHI TSI IPOBEICHUS HCcienoBaHus. Hamummre ypaBHEHHSI TPOBEICHHBIX PEAKITHIA.

19. (10) B 1853 romy u3BECTHBII UTATBSIHCKUI XUMHK, HarpeBas 1,66 r coequHeHust A ¢ sIpKoO-
BBIPQKCHHBIM 3allaxOM, BO BJIAKHOW KOJIOE, 3arps3HEHHON KapOOHATOM Kallvs, TOJTYYHIT
SKBUMOJIIpHYIO cMmech NByX BemiectB B (w(C) = 77,78%) u C. Ha TutrpoBaHue BCEro KoJIM4ecTBa
BenecTBa C B AMATUIIOBOM 3upe, B MpUCYTCTBUHU (peHondTanenna, Obuio 3arpaueHo 6,4 ma 0,01M
rupokcuaa Kanus. [lonydnB HEOKUAAHHBIN pe3yNIbTaT, XUMHUK PELIUII MOBTOPUTH 3Ty KE PEaKLHIO,
OJIHAKO B KaYeCTBE MCXOJIHOTO BEIIIECTBA OH B35 coeAnHeHue D u, BroiHe 0XKuaaeMo, moxyauia —
BeniectBo E ¢ MenoBbIM 3amaxoMm, B3aMMOJEHCTBHE KOTOPOrO € THAPa3uHOM MPHUBOJIUT K
3aMmeleHHoMy nupazony F. HaumGomee mpocTeiM criocoOom monydenusi D, sBisieTcs TepMUUYECKOE
paznoxenue 6apuenoii conmu G. Konaencarus Bemectsa D co cMecbio KOHIIEHTPUPOBAHHBIX CEPHOM
u (ochopHOl KHUCIOT MPUBOAUT K OOpa30BaHUIO COEAMHEHHUs H, KOTOpoe HMMeeT MaKCUMyM
noromieHus B Y®-cnekrpe npu 260 am. Taxke H, MoxkeT ObITh MoIydeHO Npu B3aumojeiicteuu |
(B OOJBIIMX KOJMYECTBAX BBI3BIBAECT MHEJOMJHBIM JIEWKO3, O0JaJaeT ClIaJKkoBaThIM 3alaxoM) C
n30bITKOM Ta3000pazHoro BemecTBa J (W(Cl) = 58,68%), B mpucyrctBum xnopuma onosa (II).

a) YcraHoBure coequHeHuss A — J, ecnu u3BEeCTHO, 4To Bce BemiectBa kpome C um J —
OecIIBETHbIE KUIKOCTH, a B3auMOJCHCTBUE coeauHeHuss D ¢ MamoHOBBIM 3(GUPOM, HOCHUT
Ha3BaHWe KoHJeHcannu Kuépenarens. OTBET MOATBEPAUTE paCUCTaAMH.

0) OOBsCHUTE PA3TMIHOE TOBEICHHUE

Bemecte A wu D B ycnoswsx, ' F
MPUBCACHHLBIX B 3aaa4€. NaOH(H,0)|+ N HBr
40°C ROOR
NaNH, CH,MgClI
B) [IpuBeaute MeXaHU3M . 1 L e ey o, -
a
obpaszoBanusi BemectBa H w3 | u J, a 2 2 crel HO+ 2. KOt s0cc ca, 8oC
TaKXKe MEXaHU3M KOH/JICHCAIINHI c | soocc Her
. THF
Kuésenarens. co.He 5 o, o NaOH(H,0) H
op J .
r) Kak 3Banm utanbsHCKOro XuMuka? ACl, ©.p 7 CR,COOAg — CHCL, 20
(V) K,Cr,0;
20. (10) Pacmmmdpyiite CXeMy O, @
npeBpameHui. 3BeCTHO, 4TO BELIECTBO o %, p M NaOH B N, M5O,
C comepxur 27.59%  xucnopona, ¢ ¢
. Ol
BeuiecTBo L comepxut Woa, yriepon, Ho-
BOJIOPOJ U XJOp, BeuiecTBo M conepxut B, AlB,
7.27% xucnopoma. Ilpu oGpasoammu |, T “ewc

BeIesieTcss Mosiekyiaa Boabl. AIBN — azobucuzoOytuponutpmin. NBS — N-GpomcykunHuMu.
CHCI;, CCly, Et,0, THF — pactBopuTeny.

Paboty coctaBunu: M.A. baxynesa, A.H. Bacunvesa, A.A. Bvieosckuii, P.B. Cenezenes.



3AJIAHUS BCTYIIUTEJIBHOM PABOTBI 11O BUOJIOTAA°

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

6. (7) Muorma B mpHpoJe HACCKOMbIC BCTPEYAIOTCS MOOJMHOYKE, HO JOBOJBHO YacTO OHH
00pa3yioT rpymnmnbl, ckoruieHus. CpaBHUTE CKOILJICHUS, 00pa3yeMble capaHyoil U MypaBbsIMHU.

7. (7) HeOnaromnpusTHBIC YCIIOBHSI )KHBOTHBIC TIEPEHOCST B COCTOSIHAM aHAOWO03a U CISTYKH.
Kaxkoil cnoco6 Oyaer mnpeobiagaTh y >KMBOTHBIX YMEPEHHOW 30HBI, a KakoOil y >KMBOTHBIX
nycteiHu? [louemy? JIis KakuX >KMBOTHBIX CISYKa — MPHEMJIEMBIH CHOCO0 MPEO0JICHHUS
HeOIaronpusTHBIX yCIOBUH, a U1t Kakux — HeT? [Touemy?

8. (7) TI'ynsst mo oceHHeMy Jiecy Jr0003HATENbHBIN Muiia MIBaHOB Hamesl KyKoJIKy 0a00uKH,
MAaJIOMO/IBIKHYIO SIIEPUILY, «CIIAIIYIO» MYXY U PEInyl MOHAOII0AATh 32 HUMU B JIOJTHE 3UMHUE
Mecsillbl B JIOMAIIHUX YCJIOBUAX. Kakue W3MEHEHHs MOTyT NPOU3OHTH C MepeUUCICHHBIMU
YKUBOTHBIMH 32 3TOT NIepuoa’?

9.(7) OOmensBecTHBI M JOCTATOYHO XOPOIIO W3YYCHBI CE30HHBIC MUTPAIWU  IITHII.
HekoTopble HacekoMble Takke CIIOCOOHBI COBEpIIATh OTHOCHUTENBHO JAajbHHE MepeneTsl. Yem
OTJIMYAIOTCS TAKUE NIEPENIEThl HACEKOMBIX U NTUL? OTBET pacCMOTPUTE HA KOHKPETHBIX IPUMEpax.

10. (7) M=B1 B oTBeTe 3a TeX, KOro MpUpyYIwiIn. JIFoau 0OBIYHO 3aBOJAT AOMAITHUX MUTOMIICB
U3 KaKUX-TH0O0 TOJIOKHUTEIBHBIX YOSKICHUH (0JHH TaKUM O0Opa3oM cracaroTcs OT OJWHOYECTBA,
JIpYTHE pPEau3yloT CBOK MOTPEOHOCTh 3a00THUTBCS O KOM-TO, TPETbUM MIPOCTO HUHTEPECHO
HaOmonaTh 3a XUBOTHBIMU). [logymaiite, Moxer ju 3T0 0e300UMIHOE YyBJEUEHUE OpaThIMU
HAITUMU MEHBIIIMMH OKa3aThCs Oe0M s YesioBeKa. B kakux ciaydasx u mouemy?

11. (8) B mpupoje CyIIecTBYIOT Mapa3uThl U Mapa3uTOUIbl. UTO JIGKHUT B OCHOBE pa3jieieHuUs
OpraHu3MOB Ha ATH JBe Tpymmbl? KakoBbl NMpUYHHBI TakuxX OTIWYMA? CpaBHUTE CTpaTeruu
BBDKUBAHUS 3THX OPTaHU3MOB.

12. (8) Kakue >xuBOTHBIE U300paxkeHbl Ha Qororpadusx? YUto y HuUX 0OmEero u B 4YeM
3aKJTFOYAIOTCS Pa3Inyus?

6 33I[a‘-II/I 1-5 OITYIIICHBI, n6o npeaHa3sHa4YCHbI TOJIbKO AT 0T60pa KHPOBCKUX HICCTUKIIACCHUKOB HAa 3a04YHOC O6y‘lCHI/Ie.



13.(8) B Mupe XUBBIX OpPraHM3MOB HEPEJKO BCTPEYAIOTCS OCOOM, Y KOTOPBIX Pa3BHUTHI
CBETSIIUECS OpraHbl, HaNpUMEp y IIYOOKOBOJHBIX pPbIO — CHEIHMATbHBIE BBIPOCTHI, UTPAIOIIUE
posib mpumaHku. [IpencraBbTe, 4TO B MpOLIECCE HBOJIOLUU MOSIBUIOCH LIBETKOBOE pPACTEHUE,
uMeroliee ceersimuecs opranbl. A) Kakue opransl, mo BaniemMy MHEHHUIO, Y TAKUX PACTEHUU MOTIN
o1 cBetutbea? b) Jlng kakux 1ened pacTeHHE MOXKET HCIOJb30BaTh HX CBEYEHUE?
B) Kakue npo6iembl MOTYT MOSBUTHCS Y TOAOOHOT0 Opranu3ma’?

14. (8) OOmeun3BecTHO, YTO OTIMYUTEIBHBIM TMpU3HAKOM kiacca [ltuimbl sBisercs
CIIOCOOHOCTD K IMOJIETY. A MOTYT JIM MTO3BOHOYHBIE JKUBOTHBIE IPYrUX KiaccoB Jietats? Eciu na,
TO KaKue MPUCIIOCOOIEHUS UM B 3TOM MTOMOTAIOT, €CJIM HET, TO ToueMy?

15. (8) M3BecTHO, 4TO B pa3HbIC BeKa B Pa3HBIX CTpaHaX CPEIHSS MPOIOKUTEIBHOCTD KU3HH
CHWJIBLHO BapbupoBasia. OgHAKO, OOJBIIMHCTBO YUYEHBIX CXOASTCSA B OJHOM: KOHel[ XX — Hauajo
XX Beka — 3T0 UCTHHHAS «3pa JOJITOJICTHS» 3a BCIO HCTOpHIO ueioBedecTBa. Kak Bl cuutaere,
OJIMHAKOBa JIM CPEAHsS MPOAOJKUTEIBLHOCTh Ku3HU mrojned B XXI| Beke, oOutaromux B
eBpomneiickoil yactu Poccun, 3anannoit Espone, FOro-Boctounoit A3zun, Adpukanckux crpaHax?
Kakue ocHOBHBIE (haKTOPBI OKa3bIBAIOT BIUSHUE HA MPOJAOKUTEILHOCTD )KM3HU B 3TUX PETHOHAX ?

16. (9-10) «Beszeymopanvuvie scusommuviey Y OOIBIIMHCTBA MHOTOKJIETOYHBIX OPraHH3MOB
peryisius KU3HEIEATEIbHOCTH OCYIIECTBIISIETCS ABYMsSI CHUCTEMaMU: HEPBHOW M T'yMOpPaJIbHOM
(ropMoHanbHOM). JlaHHBIE CUCTEMBI B HOPME JIEUCTBYIOT COTJIACOBAHHO, B3aUMHO JOMOJHSS APYT
Apyra.

1) ChopmynupyiiTe OCHOBHBIC CXOJICTBA M PAa3IMUUs MEKIY MPHUHIUIIAMU OPTaHU3AINH M
(GYyHKIMOHUPOBAHUS HEPBHOM U TYMOPAJIbHOM CUCTEM (KpaTKO, B BUE TaOIHIIbI).

2) Kak BBI cunTaere MOXKHO JIM TMPOBECTH YETKYIO TPaHUILy MEXIy HEPBHOW U TYMOPaJIbHOI
perymsinusMu? CBoe MHEHHE 000CHYMHTE.

3) IIpemnoxure, Kak MOTJIA OBl OBITH YCTPOCHBI OpPraHU3MBI, KOTOPBIE 00Iagamu OBl TOJBKO
HEpPBHOW CHCTEMOW peryisiuud, HO He oOnazanu Obl TymopansHOM. Jlyig 3TOro cpemu
0€CIO3BOHOYHBIX U IMO3BOHOYHBIX >KMBOTHBIX BBIOEPHTE IO OJHOM CHUCTEMAaTUYECKOW TIpYIIIIE,
Ipe/ICTaBUTEIN KOTOpPOU Haubosiee JIErko MOTJIM Obl OCYHIECTBUTH Takol mepexon. Hackombko
«0e3ryMopanbHbIe» OpPTaHW3Mbl OTJIMYATUCH OBl OT MpeacTaBUTeNeH yKa3aHHBIX Bamu rpymm c
TOYKHA 3peHus (U3NOJIOTUH, OHTOreHe3a, »dkojoruu? Omnumure, ¢ KaKUMH OCHOBHBIMH
npo0JieMaM# CTOJIKHYIUCH Obl 3TH opranu3Mbl. Kakum 06pa3om oHU MOTIIH ObI KX Pa3pemnTh?

17. (9-10) «Hosvle ywuy OnHAM U3 HANPABICHUA MEIUIIMHBI OYAYIIEr0 CUUTACTCS CO3/aHUC
UCKYCCTBEHHBIX OPTaHOB IPHU MOMOIIH 3D-nIpuHTEpa, MeYaTaIoMEero KIeTKaMH.

1) Pacripenenure opraHbl ueloBeKa (HE MEHEE JECATH) Ha TPYIIbI, UCXOAS M3 CTCICHH
CJIOXKHOCTH BOCCO3JaHMS MX (PU3HOJOTUICCKUX (DYHKIIHIA TPU TTOMOIIIM TAKOTO MPUHTEPA.

2) C KaKuMH OCOOCHHOCTSIMH CTPOCHHUS W (PYHKIIMOHHUPOBAHHMS COOTBETCTBYIOIIMX KJIETOK U
TKaHEH CBA3aHO pa3jeIICHUE Ha 3TH TPYIIIbI?

18. (9-10) «Haw eouncmeennviii coro3nux» OCHOBHOW POJIBIO HMMMYHHON CHCTEMBI SIBJISICTCS
3amurta oT uHpeknuid. MMMyHHas cucTeMa MIJICKONMUTAIONIMX COCTOUT U3 JIBYX 4YacTei:
BPOXKJCHHOTO W QJAalTHBHOTO WMMYHHUTETa, MOCICIHUN (QYHKIIMOHAILHO MOAPA3ACIAIOT Ha
T-xyeTouHblli U B-KIIETOUHBIN.

1) Tlpennoxute KIaccubUKAIMO HHPCKIUI YeloBEKa HCXOAS M3 TOrO, Kakas BETBb
UMMYHHTETa TPEUMYIICCTBEHHO KOHTPOIHMPYET AaHHYH WHpekiuio. Ecte 1m uHbeknuu, He
KOHTPOJIMPYEMbIE UMMYHHOU CUCTEMOI?

2) [lpuBeauTe O OTHOMY IPUMEPY JIJIS KAXKJIOTO U3 MPEIOKEHHBIX Bamu TUTIOB MH(pEKINH.

3) Hamnurie ¥ KOJNMYECTBO KAKMX MOJIEKYJA M KIETOK HYKHO OINPEACTUTh y OOJNBHBIX H
3I0POBBIX JIFOACH, YTOOBI BBISACHUTH, KakKas YacTh MMMYHHOH CHCTEMbl KOHTPOJHUPYET 3TO
3abosneBanue?

19. (9-10) «Kanpusnwuii 6enoxy ONUH BBIAAIONIMICS YYCHBIH H3ydal HEKOTOPBIA MEMOpaHHBIN
peuenTop B KYyJIbType HMMOPTAIM30BAaHHBIX KJIETOK dejoBeka. Ilocie ouepeaHoro mepecesa
KJIETOK OH OOHApy)XWJI, YTO KOJUYECTBO HCCIEAyeMOro Oenka B IUIa3MaTHYECKOM MeMOpaHe



CWJIBHO CHU3MIOCH. CTYACHT, KOTOPBIM BEII 3Ty KYJIbTYPY, IIPOIajl B HEM3BECTHOM HAaIpaBJICHUH,
MI03TOMY HEBO3MOYKHO OJIHO3HAYHO OINPEACIIUTh MPUUMUHY MPOU3O0IIEIIICTO.

1) Uto Takoe MMMOPTATU30BaHHAs KiIeTOYHast JTUHU? Kak MOXHO MOJIYy4YUTh TaKUE KICTKH?

2) llpennoskute 5 Haubosiee BEPOSITHBIX THIOTE3, OOBACHAIONIMX NPUYHUHY CHIDKCHUS
KOJIMYecTBa OeIKka B MeMOpaHe.

3) Ilpetoskute CXeMy OSKCIIEPHMMEHTa, ITO3BOJISIIOIIET0 BHIOpaTh BEPHYIO MPHYHUHY U3
MPEITIOKEHHBIX THITOTE3.

20. (9-10) «Ecmecmeennviii ombop 2.0» MeXxaHH3M €CTECTBEHHOTO OTOOpa BBHITJISAUT
NPOCTHIM W YHHBEPCAIBHBIM, IMO3TOMY KOHIICTIIIHS ECTECTBEHHOTO OTOOpa HCIOJBb3YyeTCs He
TOJILKO B OWOJIOTHMH, HO ¥, HalpUMep, B MPOTPAMMHUPOBAHUHM W TCOPUH TO3HaHUS. Tem Ooree
JIOTUYHO MOTPOOOBATh MPUMEHHUTH €€ HE TOJIBKO K OpraHu3MaM, HO M K OMOJIOTUYECKUM O0OBbEKTaM
Ha JIPYIUX YPOBHSIX OpPTaHHM3AIMU XHUBOTO (MOJICKYISPHOM, KJICTOYHOM, OPraHHO-TKaHEBOM,
MONYJISAIIMOHHO-BHIOBOM, OMOTEOIIEHOTHYECKOM, OHOoChepHOM).

1) [IpuBeauTe yHUBEpPCAILHOE OIPECIICHHE €CTECTBEHHOTO 0TOOpa, MPUMEHHMOE HE TOJIBKO
K OpraHU3MaM.

2) s KaXJa0ro W3 YpOBHEH OpraHM3alldd JKU3HH MOSCHUTE, HMCXOMAS W3 TMPHBEICHHOTO
OTIPEJICIICHUS, MOXKET JIU CPEN OOBEKTOB IAHHOTO YPOBHS IMIPOUCXOIUTh €CTECTBEHHBIN OTOOD.

3) [lns KaxA0ro M3 MEPEUYMCICHHBIX YPOBHEH OpraHu3alii, Ha KOTOPBIX, Mo Baremy
MHCHHIO, BO3MOKCH €CTECTBCHHBIH OTOOp, NMPUBEAWTE IO OJHOMY HamOojiee YOCIUTEIBHOMY
IpUMEPY, MMOATBEPXKIAIOIIEMY €T0 CYIIIECTBOBAHHE.

ABTOpBI-cocTaBuTenau: /-8 kmaccel — E.H. Jlumonosa, /[FO. Ilemyxosa, 9-10 kiaccer:
«besrymopanbubie kuBOTHBIEY» — H.A. Jlomos, «Hobie ymu» — E.C. lunos, «Ham
€IUHCTBEHHBIH coto3HUK» — O.H. [llunosa, «Kanpusneii Oenok» — A.A. Aeanos,

«EctectBennsrii otoop 2.0» — U.A. Ky3un.



