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BBEJ/[EHHE

Hacrosimue Merogmveckue peKOMEHAlUKM MOATOTOBIICHBI LEHTPATBHOM MPEIMETHO-
METOJMYECKOW KOMHUCCHEH MO0 XHUMHUU B IIOMOIIb COOTBETCTBYIOIIUM IPEAMETHO-
METOJAMYECKUM KOMMCCHSIM B COCTaBJI€HHMM 3aJaHUIl W TPOBEJCHMM IIKOJBbHOIO U
MYHHIIUIIATHFHOTO ATAOB BCEPOCCUHCKON OJIMMITUABI IIKOJFHUKOB 10 XUMHUU B CyOBEKTaxX
Poccuiickoit deneparum.

Metoauueckre MaTepuagbl COJAEp)KaT PEKOMEHAALMU 10 TMOPSAKY MpPOBEACHUS
LIKOJIBHOTO M MYHUUMIAJIBHOTO 3TAIllOB 110 XMMHUHU, COBETHI M0 COAECPHKAHUIO OJMMIIUATIHBIX
3aJjaHUi, PEKOMEHJyeMble HWCTOYHHKMA HWHQPOPMAIMU IS TOJATOTOBKM 3a7ad, a TaKXKe
PEKOMEH/IAIIMY TI0 OIICHUBAHUIO PEIICHUI YYaCTHUKOB OJTUMITHA].

CormacHo mpukazy MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit depepanun
(Munobpuayku Poccun) ot 2 nmexabpst 2009 r. N 695 "O6 yrBepxkaenuu llomoskeHus o
BCEPOCCUIMCKON ONMMMMAAE IIKOIbHUKOB" OnuMmnuaga NpOBOAUTCS B YETHIPE dTana.
[IkOABHBIA U MYHULMIAIBHBIN SBJISIFOTCS HAU0O0JIeEe MaCCOBBIMHU.

LenTtpanpHas nOpeaMETHO-METOAUYEcKass KOMHCCHS 10 XUMHHM  paszpaborana
OpraHU3alMOHHO-METOIMYECKHE NPUHLMIBL [ 1] mpuMepHyI0 IporpamMmy CoAep:KaHus BCEX
stanoB Onumnuaisl [2].

Kak u y moboro wmeponpustus, ar000i stanm OnuMnuaabsl MMEET HECKOJIBKO
OpraHU3aIMOHHBIX CTaUN, KaXk/1as U3 KOTOPhIX BaXKHA.

B mepByro ouepenp, 3T0 moArotoBuTenbHas craaus. OHa 00s3aTeIbHO BKIIOYAET
HOPMAaTHUBHOE COMPOBOXKIEHUE MEPONPUATHS; WH(OpMAMOHHOE obecnieueHrne ONMMITHATBI;
MOATOTOBKY 3a7a4 C PEIICHUSIMH M CHCTEMOH OILICHMBAHUs (COIEp)KaTeIbHOW KOMITOHEHTHI
Onumnuazasl); TOATOTOBKY MaTepuaabHO-TEXHUYECKON 0a3bl OnuMiuaabl. BaxkHbIM Ha 3TOU
cTamuu siBiseTcs obOecriedeHne A(G(GEKTUBHOTO B3aMMOACHCTBHUS BCEX YYACTHUKOB
MOATOTOBKHU U MPOBEACHUS TOTO WM MHOTO dTana OnuMmnuaibl.

[locne TmIaTenpHON TMOATOTOBKM HACTYNAaeT OCHOBHAs CTaausl IPOBEICHHS
Omumnuazsl. OpraHu3aTopbl OMUMIIMATHBIX MEPONPUATUN YETKO U CIaKEHHO paboTaroT Mo
MOATOTOBJIICHHOMY 3apaHee IUIaHy, B KOTOPbIM BXOAUT MPOBEACHHUE TYPOB, IPOBEPKA U MOKa3
paboT, peanuzanus KyJIbTypPHOH MPOTpaMMbl, OpraHU3alvs MTUTAHUS, TIPOKUBAHUS U APYTUX
OOJBIIMX W MaJbIX JIeJ, KOTOPhIE OCTAIOTCA CKPBITHI IS TJ1a3 OOJIBIIMHCTBA yYaCTHHUKOB
OmuMIuaael.

[Tocne monBeaeHUS UTOTOB M TOPXKECTBEHHOT'O HAarpaXKAeHus modenuteneid Onummnuana

HC 3aKaH4YMBaACTCA, a IMCPCXOAUT B 3aKIOYUTCIIbBHYIO CTaJulo. T'otoBsarcs OTYCTHI,
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aHAJM3UPYIOTCS PE3yJbTAThl, JENAIOTCS BBIBOJABI O KOMIUIEKTaxX 3ajad u T.1. llpuuem sta
CTafusi JIOTHYHO NEPEXOAUT B MOATOTOBUTEIBHYIO CTAIHIO CICIYIOIEero dtana OIuMITnaIb.
Metoanyeckoe nocobue: «Meroandeckre peKoMeHJaluy 1o pa3padoTKe 3aJaHuil i
IIKOJIBHOTO U MyHMLIMIAIBHOTO 3TAllOB BCEPOCCUICKON OJMMITUA/IbI IMIKOJIBHUKOB 110 XUMUHU
B 2010/2011 y4yeGHOM romy» OOCYXKIEHO M YTBEPXKJCHO Ha 3acelaHUM LEHTPAIbHOU
METOIMYECKON KoMuccuu no xumMuu (mpotokoin Ne 2/2010 ot 29 mas 2010 rona).
[Ipencenarensb HeHTpaIbHON

MIPEIMETHO-METOIMYECKONM KOMUCCHUHU 110 XUMHUU B.B.JIynun

YACTH I. Iloozomoska u nposedenue wKojabHO20 IManda

MkonbHbI 3Tanm OauMOManbl MPOBOIUTCS oOpa3oBaTeNbHOW opraHuzanuein c 1
OKTAAOps 1o 15 HOsIOpss 1O dYeThipeM Bo3pacTHBIM mapaiensMm (8, 9, 10,11 kmaccer) mo
OJMMITMAJHBIM  3aJaHUSAM,  Pa3pabOTaHHBIM  NPEAMETHO-METOAWYECKOH  KoMHCcHel
MYHMIIMIIAJIBHOIO 3Tana ¢ YYETOM METOJMYECKUX PEKOMEHJAlUN LEHTpaIbHON MPEeIMETHO-
METOJIMYECKOW KOMHUCCUU O XUMHH. 3aJaHus MOTYT ObITh aBTOPCKMMH WJIM BBIOpAHBI U3

JIUTEPATYPHBIX UICTOUYHHUKOB, [3-5,8]. CchliIka HA JIUTEPATYPHBIA HCTOYHUK 00513aTe/IbHA.

IMoaroroBuTeaBHAS cTANUSA

OpraHn3aTtopoM MIKOJIBHOT'O 3Tama CO3/1aeTCsl OPrKOMUTET U KIOPH.

Tonbko npuHIMI JOOPOBOJIBHOCTH MOXKET IMPUBJIEYb YyYallUXCsi K OCMBICICHHOM W
IUIOIOTBOPHOI paboTe B mepuoja MOAroToBkM K Onummuaze. DTOMY TakkKe CHOCOOCTBYET
CO3/IaHME BBICTABKM Y4YeOHOW W HAYYHO-TIOMYJISIPHOW JUTEPATyphl 1O XHMHH, €KETrOJIHO
MOTIOHSIOMIENCS KapTOTEeKU C MOAOOPKONM XHMMHUYECKHX 3ajad Ipeaplaymux jer. Ecnu B
IIKOJI€ HET JONOJHUTENbHBIX 3aHATUI MO0 XMMUHU, TO HEOOXOAUMO NMPOBECTH 1-2 3aHATUS s
TeX, KTOo coOupaercss ydacTBoBaTh B Oimmnuage, 03HAKOMUTH IIKOJBHUKOB C LEISIMHU
Onumnuazsl, perIaMeHTOM €€ ITPOBEICHUS, C IPUMEPAMU 3aJaHUM.

Nndpopmanmonnasi mnojaepkka MIKOJbHOrO ATanma OmuMOuaabl 3aKkiIoyaeTcss B
IIMPOKOM OIOBEIIEHUH Yepe3 MHTEpHET (MpH HAJUYUHU y HIKOJIbI COOCTBEHHOTO MHTEPHET-
caiita), BHyTpUIIKOIbHBIX CMU.

OuHOMY Typy MOKET IpEJIIeCTBOBATh MpoBeaeHue 3aouHoi Onmmmnuaasl. Ha crenne
(Ha IIKOJILHOM caiiTe) BBIBEIIMBAIOTCS 3aJJaHMsl, U YKa3bIBA€TCs CPOK, O KOTOPOTO yyaliuecs

MOTYT MOAATh CBOW pemuieHus. Ha o4HbBIN Typ B HEepBYIO odepenb MpUTrialiarTcs peodsrta,
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MOKA3aBILNE XOPOIINE Pe3yJIbTaThl NMPH BBIMOJHEHUH 33aHUi 3a09HOT0 Typa. MHpopmanus
O IMPUBCACHUHU OYHOI'O0 Typa BBIBCIIMBACTCA Ha MIKOJBHBIX CTCHAAX, NCPEAACTCA I10
IIKOJIBHOMY PaJIHo0, a TAKXKE, €CIIN Y IIKOJIBI €CTh CBOM CalT, To U B IHTEpHeTe.

[Ipenmy1iecTBa MPOBEICHUS 3209HOTO Typa 3aKII0YAeTCs B:

1. CTUMYIMpPOBAaHMU Y4YalllUXCS K CAMOCTOSATEIbHOW paboTe, YTEHHIO IOMYJISIpHON
JUTEPATYphl, N1a€T BO3MOXKHOCTh BBITH 3a pPaMKH Yy4e€OHHKA, PACIIMPEHUIO KPYro3zopa
yYaIInuxcs;

2. BO3MOKHOCTH peIlaTh 33JaHUsl B yIOOHOE BpeMsi U B MEHEE JKeCTKUX, HEXelu Ha
OYHOM Typ€, BPpCMCHHBIX paMKax.

3. pacmpenun pazHooOpasus GopM OpraHu3aIuu ACSITSIbHOCTH YUaIluXcs — JOKIaI,

pedepar, KOHCTpyHpOBaHHE MOJEIEH, MPOBEICHNE IKCIIEPUMEHTOB.

[Ipu mnoaroroBke 3aJaHUi ILEHTpajdbHAs MPEIMETHO-METOJUYECKAs] KOMHCCHS
PEKOMEHIyeT HCIIOJIb30BaTh MPUMEPHYIO Tporpammy coaepkanus Onummnuansl. [Ipuaem
YHUCJIO 3aJJaHUN Ha ATOM ATale JOJDKHO OBITh JOCTATOYHO OOJbIIUM (00JIee IIEeCTH), 3aaHus
pa3Ho00pa3HBIMU 1O coAepKaHuto, TUITY. OJHH 337a41 JTOJKHBI OBITH JOBOJIBHO MPOCTHIMH,
HE BBIXOMAIIMMH 32 paMKH HW3YYCHHOTO Marepuayia. ITO MOTYT OBITh 3aJaHus U3
KOHTPOJIBHBIX WJIM CAMOCTOSITEIBHBIX paOOT B IIKOJIE WJIM MOJO0OHBIE MM, HO OHHU JIOJDKHBI
OXBAaTbhIBaTh BECh MaTepHall MO 3TOMY MPEIMETY, OCBOCHHBIM HIKOJIBHUKAMH K MOMEHTY
Onummnuajnsl, TO €cTb ObITh KOMOWHUPOBAHHBIMH M, >KEIAaT€IbHO, UMETh MEXIPEIMETHBIC
CBSI3U. YPOBCHbB CIIO)KHOCTH U TPYAHOCTH 33JJaHUI MIKOJIBHOTO 3TAla JIOJKEH OBITh JOCTYTIBI
JUIs OOJIBIIMHCTBA IIKOJIBHUKOB, HO TIO CBOEH (opMe OHM MODKHBI OTIMYATHCS OT
KOHTPOJIbHON Pa0OThl IO XUMHUHM HEOOBIYHOCTHIO IMOCTAHOBKH BOINPOCA, @ B OTBETaX Ha HUX
JIOJIKHBI TIPEINOIaraThCsl MPUEMBI PEIICHUN, KOTOPBIE HE SBISIOTCS CTAaHAAPTHBIMU. 3aJaHUs
IIKOJILHOTO 3Tara JOJDKHBI HOCUTH B OOJIBIICH CTENEHU 3aHUMATEIILHBIN XapaKTep.

B Ilpumopckom Kkpae, Hampumep, B 3a0uHOil Onmmmnuaze yyamumcs OOBIYHO
npemaraetcs 8-12 3amad. O0s3aTeIbHO MPUCYTCTBYIOT 3a/adyd OOBIYHOTO “‘IIKOJBHOTO”
YPOBHS CIOXKHOCTU. Takue 3a/a4l MO CHJIaM MPAKTHYEeCKH BCeM ydacTHUKaM OIUMIIHAbI,
MO3TOMY HH OJIUH W3 HHUX HE Oy/JeT cuuTath ceOst 00JeIeHHBIM, YIIEPOHBIM, COBEPIICHHO HH
K 4yeMy He ToaHbeiM. B Toke Bpems, B Onumnuany oOs3aTeNbHO BKJIIOYAOTCS 3a1adH, IS
pelIeHus] KOTOPBIX YYalUMCSl MPUXOJTUTCS IOJIb30BATHCSA JOIMOJHUTENBHON JIUTEPATypoil,

KOHCYJIbTUPOBATBCA C XHUMUKaAMU BBICOKOM KBaHI/I(I)I/IKaL[I/II/I (IJ_IKOJ'IBHLIMI/I YUUTCIIAIMU,
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y4yeHbIMH, npenogaBaTensiMu BY3oB). Pemienue Takux 3amad CTUMYJIHUPYET Yy YYalIUXCs

HEJICYCTPEMIICHHOCTD, BOJIIO K H06C)I€ H, 4YTO CaMO€ I''TaBHOC, MHTCPEC K XUMHUH.

OcHoBHasl cTagus.

[xonpubiit sTan  OnuMnuaabl OOBIYHO MPOBOJIUTCS TMOCIE YPOKOB, BO BpeMs
(haKyITbTaTUBHBIX 3aHATUN UM B BOCKPECECHHUE.

YyactHukoB OnuMNuagsl MPUBETCTBYIOT aAMHHHUCTPALMS IIKOJIBI U YUUTENS XUMHH.
[locne »aroro yuactHuku Onumnuazbsl — pacxoldrcsa 1o ayautopusim. Paccanka
OCYIIECTBIISICTCS OPTaHMU3aTOPAMM, TaK, YTOOBI PSIOM HE CHUACIU ydalluecs W3 OIHOU
napasuiesny.

Ha Teopernueckuii Typ oTBOAUTCA HE O0see 4 aCTPOHOMUYECKHX YacOB.

LentpanbHas NOpeaIMETHO-METOJIMYECKAs] KOMMCCHUS HACTOATEIbHO PEKOMEHIYET
IIPOBOAMTH 3KCIEPUMEHTANIBHBIN Typ (He Ooisiee 2-x yacoB). Eciau 3TO HEBO3MOXKHO, TO B
KOMIUIEKT BKJTFOUAETCS 3a/1a4ya, TpeOyromas MbICIICHHOTO SKCTICPUMEHTA.

[locne oxoHuaHust Typa paboOThl cOOUpAIOTCS, MPOBOJIUTCS HMX IHIM(pPOBAHHUE, 3aTEM
JKIOpHU, B COCTaB KOTOPOT'O BXOJAT YUUTENSI XUMUU JAHHOM IIKOJIbI MPOBEPSIOT OJUMITUATHBIC
pabotel. OueHh BaXXHO MMETh CIMHBIC TOIXOABI K MPOBEPKE 3aJaHuil (OIUH YIIEH XIOpU
MIPOBEPSIET TOIBKO OJIHY 3a7a4y BO BCeX paboTax) u 0TOOpa moOeauTenei.

Omnpenenenue mnobenuTeneld W MOPU3EPOB  LIKOJBHOTO JTama MHPOBOAMUTCA IO
pe3ynbTaTaM BBIMOJTHEHHUS pa0OT, CBEACHHBIX B paH)XUPOBAHHBIE MO Mepe YOBIBaHHS
HAOpaHHBIX YYaCTHHKAMH OaJJIOB MTOTOBBIC TAOJMWIIBI MO KAKIOW Mapayuiesid YYaCTHHUKOB.
[Tocne cocraBneHus: UTOroBOM TaOmuupl, kopu OnuMmnuaasl  (HOpMHUPYET CIUCKU
HIKOJILHUKOB, OTOOpAaHHBIX HA MYHHUIIUIIABHBIN 3Tall COrJIACHO YCTAHOBJICHHON KBOTE.

bonpuioe BocmuTaTenbHOE 3HAUYEHHE HMMEET MoABeAeHHuEe wutoroB OuuMmnuansl B
TOPXKECTBEHHON oOcTaHoBKe. [loOemuTenn OTMEYarOTCsl B IMPHUKA3e AUPEKTOpA IIKOJBI U
MOTYT OBITh HArPaXkJICHbI KHUTAMHU 110 XUMHH.

[ToGenuteneit HeoOXOOUMO 00s3aTENILHO MOOIIPATH YK€ HA AITOM JTare, MNpUYeM
TOPXKECTBEHHO, Ha IJa3aX Yy BCEHM IIKONbI (JMHEiKka uimu obinee coOpaHHe) C BpyYCHHEM
rpaMoT (00s3aTeNbHO) M MOJAPKOB (IO MEpe BO3MOXKHOCTH). J{OMOTHUTEIHHBIM CTUMYJIOM
MOKET OBITh OTJIMYHAS OIICHKA IO TPEIMETY 32 YCTBEPTh.

3akpeiTie OnuMNUaabBl MPOBOAMTCSI B TOPXKECTBEHHOH oOcTaHoBKe. I[loGemuTerneit

NO3APaBJIAIFOT M HArpakaAarOT B MHPUCYTCTBUU OIJHOKIIACCHUKOB H HX pOI[HTGJ'ICfI. 0]
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JOCTHIKCHUAX JIyYIINX XWUMHKOB coo6maeTc;1 B IIKOJIBHBIX Ia3€Tax, 110 MIKOJIbHOMY paauo,

Ha caliTe 00pa30BaTEILHOTO YUPEIKICHUSL.

3aK/II04uTeIbHAS CTATHSA.

C OCJIBIO ITOBBIINICHUA 3(1)(1)GKTI/IBHOCTI/I IIKOJIBHOI'O Typa 110 OKOHYaHHUU OJII/IMHI/IaI[BI
11eJ1eCO00pa3HO BBIBECUTh B WIKOJIE MOJPOOHBIE PELICHUs 3a7ad C aHAJIU30M JOIYLIEHHBIX
OLIMOOK ¥ HETOYHOCTEN

MecTHBIE ~ OPTKOMHUTET MOABOAUT WTOTH, AaHAJIU3UPYET IIOJOKUTEIBHBIE H
OTPpULATCIIBHBIC CTOPOHBLI MPOBCACHHUA MIIKOJIBHOTO JTalla OJII/IMHI/IaI[BI U, Ha OCHOBAaHHUU
3TOI'0, 'OTOBHUT OTYCT, KOTOpBIfI NnepeaacT B MCCTHBIC OpraHbl YIIPaBJICHUA O6paSOBaHI/I€M u
BBICBIIACT HA aIpec LEHTPaJIbHOW IPEIMETHO-METOANYECKOM KOMHCCHU II0 XUMHUHU
(olga.arkh@gmail.com) nian tia2007@rambler.ru..

K oryery npunaratores:

o Criucku YYaCTHHUKOB, HAlIpaBJICHHBIX Ha MYHHHHHaHLHBIﬁ JTall.

» CBogHbBIE BEJOMOCTH pe3ysbTaToB OuIMMIIMaIB! 0 KAKIOMY Kiaccy.

e VCil0BUS, pEIICHUS M CUCTEMa OLIEHMBAaHUA 3a7ad, II0 KOTOPBIM IIPOBOJMIICS

IIKOJBHBIN Tall.

YACTH I1. IToozomoeka u npogedenue MyHUYURAILHO20 IMaAnd

Mynununanbasii 3Tan OaumMnuansl IPOBOIUTCS OpraHaMU MECTHOTO CaMOYIIpaBJICHHUS
MYHUIUIAIBHBIX U TOPOACKHUX OKPYToB B chepe oOpazoBanus ¢ 15 HosOps no 15 nekabps mo
YeThIpEM BO3pAaCTHBIM mapawiensM (8-11 kmaccel) 1O  OJMMIIMAIHBIM  3aJIaHUSM,
pa3paboTaHHBIM MPEAMETHO-METOANYECKONH KOMMCCHEH PErnoHajbHOTO 3Tama C y4eToM
METOJMYECKMX PEKOMEHJAIUN LEHTPAJIbHOM METOAMYECKOM KOMMCCHM 10 XMMHMH. B
MYHMIMIIAJIBHOM 3Talle MPUHUMAIOT ydyacTtue oOyuatomuecs 8-11 kinaccoB 00pa3oBaTenbHbIX

OpraHu3aiuii — noGeAUTENN U MPU3EPHI MIKOJIBLHOTO 3Tana TeKyIIero roja.

IToaroroBuTeBHAS CTANNSA
Oprann3aTopoM MyHULMIAIBHOTO 3Talla CO3/1a€TCsl OPTKOMUTET U JKIOpH.
WNHudpopmanmonnasi nmoajaepkka MyHULMNANbHOro 3tana OuuMIuaabl 3aKkilovaceTcs B
IIMPOKOM OIOBEUIEHUH Yepe3 MHTEPHET, BHYTPHUILKOJIBHBIX U MyHULUNaabHbIx CMU.

PexoMeHmanum K 3aJaHUSIM JaHbI B IIIKOJILHOM 3Tarlle.



MerTonuueckue peKOMEHJAKH 110 pa3paboTKe 3aJaHni IS IKOJIBHOTO M MyHULIUIIATBHOTO
ATAIOB BCEPOCCUIICKON ONIMMIHAIBI ITKOTHHUKOB 110 XuMuu B 2010/2011 yu.r.

OcHoBHas cTagus.

MynununaneHeiid 3Tan OauMIuansl 0OBIYHO MPOBOJUTCS B OAMH M3 BBIXOJHBIX THEH
HOAOpA-AeKalpsl.

VYyactHukoB Onumnuajsl MPUBETCTBYIOT YIEHBI OprkoMuTeTa H ktopH. llocie storo
yaacTHuKH ~OnmuMnHangsl  pacxomsiTcss 1O  ayauTopusM. Paccagka — ocymiecTBisieTcs
OpraHM3aTOPaMH, TaK, YTOOBI PSIOM HE CHACIH YYaIllMecs U3 OJHOTO KJacca OJHOTO U TOTO
e 00pa30BaTEIbLHOTO YUPEKACHUS.

Ha teopetnueckuii Typ oTBOUTCS HEe O0iee 4 aCTPOHOMUYECKHUX YacOB.

LentpanpHas TpeAMETHO-METOAWYECKAass KOMHUCCHS HACTOSITEIBHO PEKOMEHIYEeT
HPOBOANTH SKCIEPUMEHTAIBHBIA Typ (He Ooinee 2-X wacoB). Ecim 3T0 HEBO3MOXHO, TO B
KOMILIEKT BKJIIOUAETCs 3aJaua, TpeOyroIasi MbICIIEHHOT'O KCIIEPUMEHTA.

[locne oxoHwyanusi Typa pabOThl cOOMpPAIOTCSs, MPOBOAUTCS MX IIHU(PPOBAHUE, 3aTEM
KIOpU TIPOBEPSIOT OJNMMITMAAHBIE PaboThl. OYeHb BaXXHO HMETh CMHBIC IOAXOIBl K
NPOBEPKH 3aJaHUi (OUH ITPOBEPSIOIINI TPOBEPSET TOIBKO OJHY 3a/1ady BO BceX padoTax) u
otOopa mobeauTenei.

Omnpenenenue mnobeauTesniell W MPHU3EPOB MYHHUIMIIATBHOTO 3Tara MPOBOIUTCA TI0
pe3yJbTaTaM BBIIIOJHEHUST PaldOT, CBEICHHBIX B PAHXHPOBAHHBIE MO Mepe YyOBIBaHUS
HaOpaHHBIX YYaCTHUKAMH OaJIOB MTOTOBBIE TAOJIMIBI MO KaKAOH Mapajulely YYaCTHUKOB.
[Tocne cocraBieHuss UTOroBoi Tabmuubl, xktopu Onumnuansl (GOpMUPYET CHUCKH
IIKOJIBHUKOB, OTOOPAaHHBIX HA PErHOHAIBHBIN 3Tall COTIACHO YCTaHOBICHHON KBOTE.

Bonpmoe BocmHTaTenpHOE 3HAYCHHWE HMMEET NOJBeACHHE HUTOroB OIMMIUaabl B
TOP’KECTBEHHOH oOcTaHOBKe. [lobenurenn oTMedaroTcs B IMpHKa3e JUPEKTOpa ILIKOJBI U
MOTYT OBITh HarpaXkJICHbI KHUTaMH 110 XUMUH.

3aKkpeITHE MYHUIUNAIBHOTO dTana OnuMIuaabl TPOBOAUTCS B TOPKECTBEHHOU
oOctanoBke. [Tobenurenelr mMO3MPaBISAIOT U HATPAKAAIOT B MPUCYTCTBUH OJTHOKIIACCHUKOB U
ux poxauteneid. O TOCTIKEHUSAX JyYIIMX XUMHKOB COOOIIAETCS B INKOJBHBIX Ta3eTax, I10
IIKOJIBHOMY paJMo0, Ha caiiTe 0O0pa3oBaTENbHOTO YUPEKACHUS, a TAaKKe B MYHHIMIIAIbHBIX

CMU.

3aKJaounuTeIbHAs CTaauA.
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C IICJIBIO TIIOBBIIICHUSA 3(1)(1)6KTI/IBHOCTI/I MYHUIMIIAJIBHOTO 3Talla II0 OKOHYAaHWH
Onumnuansl 11e51eco00pa3Ho JIOBECTH 10 YYACTHUKOB W YUYHUTENIEW TOAPOOHBIE PEIICHUS
3aJ1a4 ¢ aHAJIM30M JIOMYIIEHHBIX OMIMOOK U HETOUHOCTEH.

OprkoMHUTET MYHHUIIMOAIBHOTO 3Tana aHaJIU3UPyeT UTOTM M, HA OCHOBAHUM HTOTO,
T'OTOBHUT OTYCT, KOTOpBIfI NnepeaacT B pCruOHAJIbHBIC OpTraHbl YIPABJICHUA 06pa3OBaHI/IeM u
BBICBUIAET Ha aJpec UEHTPAIBHOW MPEIMETHO-METOJNYECKON KOMHCCHH TI0 XHUMHH
(olga.arkh@gmail.com wnim tia2007@rambler.ru.)

K oryery npunaratorcs:

e Crucku Y4aCTHHUKOB, HAIIPpABJICHHBIX Ha pCFI/IOHaJIbelﬁ aTarll.

* CBOJHBIE BEJJOMOCTH PE3YJIbTATOB OJIMMIIMA/IBI 10 KAXKIOMY KJIaccy.

* YcioBus, pemieHuss M CHUCTEMa OLCHUBAHUSA 3aJad, IO KOTOPBIM MPOBOJIMIICS

MyHI/IIII/IHaJ'II)HI)II\/'I OTall.

Jns paboTel B KiOpH Ha Bcex dTanax OIUMMNIUaAbl TOOLIPSETCS NpUBJICYCHHUE
pabornukoB HWU, By30B, acnMpaHTOB, CTYACHTOB M CTapIIEKJIACCHUKOB — B MPOILIOM
yuyacTHUKOB Onummuaz. Ha 1IKOJIbHOM M MYHHUUMIAIBHOM 3Tanax — I0JIe3Ha IOMOIIb
CTapLIECKIACCHUKOB.

B npunoxenun (1) nmpuBeneHsl mpuMepsl 3afad, Ul MIKOJIBHOTO U MYHMIIMIIAIBHOIO
stanoB OnuMnuaabpl MKOIBHUKOB 8-11 kiaccoB. OpHEHTHPYSCh Ha HUX, METOAMYECKAs
KOMHUCCHSI COOTBETCTBYIOILIETO 3Tama MOKET COCTAaBUTh MOAXOMALINM i KOHKPETHOIO
Cllydas KOMIUIEKT 3aJlaHui, UCXOJSA M3 MPOWIEHHOTO Ha MOMEHT npoBeneHus OnuMnuaisi
MaTepuaia.

B npunoxenun (2) npuBeNeH CHHCOK PEKOMEHAYEMOM Mjsi MOATOTOBKM K 3Taram

Onumnuaasl TUTEPATYPBI U HHTEPHET MOPTAJIOB.

YACTSH II1. Cucmema ouenuganus.

1. B kaxmom 3amaHuu Oalibl BBICTABJSIOTCS 3a KaKIbIH d3JIeMEHT (Imar)
penieHusl.

2. bann goimkeH OBITh HEIBIM ITOJIOKHUTEIBLHBIM YHCIOM.

3. Bbasnner 3a mpaBHIIBHO BBITIOJTHEHHBIE AJIEMEHTHI PEIICHUS] CYMMHUPYIOTCSL.
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4. aru, TpeOyromue (¢GOpMaNbHBIX 3HAHWHA, TPUBHAIBHBIX  PACUYETOB,
OLICHUBAIOTCA HIKE, 4YeM T€, B KOTOPBIX IIOKa3aHO YMEHHUE JIOTHYECKH pacCyXIaTh,
TBOPUYECKU MBICIIUTh, MPOSIBISTh UHTYHLIMIO. TakuM 00pa3oM, Tak Ha3blBacéMble OOHYCHBIE
0aJuIbl 32 CII0KHBIE DJIEMEHTHI IPUCYTCTBYIOT B KAXKAOM 3aJaHUM.

5. Kaxnoe 3ananue oueHMBaeTcsi OJMHAKOBBIM MAKCUMAJBHBIM YHCJIOM
0as10B (KaKk mpocThie (YTEMIHUTENbHbIE), Tak U cloxHble (nuddeperunpyromme)). Toapko B
ATOM CiIy4ae BCE IIKOJIbHUKH MOIyYaT yA0BICTBOPEHHE OT BHIMOJIHEHHOM pabOThl, Jake eciu
OHM HE OKa3aJMCh B YHCJIE MPU3EPOB, HE MOTEPSIOT HHTEPEC K PEIICHUIO 3a/1a4 U K U3yUEHUIO
npeamera. Takum oOpa3oM, OyJeT BBINOJHEHA OJHA W3 OCHOBHBIX wLened Omummuansl —
CO3/IaHUE U 3aKPEIUICHNE UHTEepeca K IPEIMETY.

6. Ha passbix 3ranax OuumMnuaabl CyMMapHbId 0ajj 3a 3ajaHue He
00513aTeJIbHO J0J15KeH ObITH OJUHAKOBBIM.

7. OneHunBaeTcs MPaBUIBHBIA pe3yibTaT peHIeHUus MpU JTI0O0M pasyMHOM MYTH K

OTBETY.

YACTb 1V. IIpumepot 3a0anuit.

Tunuunoii «oAUMNUAOHOLY 3a0adeli s6NIAemcs 3a0ayd, 6 KOmopou mpedyemcs
NONYYUMb YUCTICHHbIL OMEem, HO, Ha Nepeblll 63271510 8 3a0aHUU Hem NPAKMUYeCKU HUKAKUX
OaHHbIX OISl PACUEMO8.

3agauva 1.

[Ipu mpomyckaHuu MapoB BOJBI Y€pe3 OKCHJ KallblMs Macca PEaKIMOHHOW cMecu
yBenuumiach Ha 9,65%. Onpenenute NpoIEeHTHBIM COCTaB MOTYYEHHOM TBEPIOH CMECH.

PEIINEHMUE.

1. 3anuiieM ypaBHEHHUS] XUMUYECKOU PEeaAKIIUN:

CaO + H,O = Ca(OH),

2. Ha ocHoBaHuM aHanu3a ycioBUs 3aJa4uu CIEIYET, 4TO:

. KOHEYHas CMECh SIBJISIETCSI TBEPBIM BEIIECTBOM U COCTOUT U3 OKCHAA U
THJIPOKCH]IA KaJIBITHS;

. BOJIa IIpOpearupoBaia MOJTHOCTHIO U IPUPOCT MACCHI PEAKITMOHHON cMecH
paBeH Macce MpopearupoBaBIleld BOIBI.

3. IIpoBenem pacyeTsl:

IMyCTh UCXOAHOC KOJIMYCCTBO OKCHUA KaJIbIIUA paBHA X MOJIb, TOT' J1A:
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m( HaOjpopear.) = (40+16)x 0,0965= 5,4x,
V (HyOupopear.) = 5,4%/18 = 0,3x = V' ( CaO spopear.) =Y ( Ca(OH)1, osp10n.)
m(Ca0 oerasm ) = 0,7x (40+16) = 39,2x,

m(Ca(OH)s2, ogpson) = (40+32+2)0,3x = 22,2x,

m(cmecu) = 61,4x
w(Ca0) =3920x/ 61,4x = 63,84% w(Ca(OH),) =2220x/61,4x = 36,16%
OtBet: w(CaO) =63,84%  w(Ca(OH),) =36,16%

3amaua 2.

[Tocme pactBOpeHuss cMecu Xjopuaa Oapus U cyiabdarta HATpUs B BOJE, Macca
oOpa3oBaBmIerocsi Ocajka oOKa3ajgach B 3 pa3a MeHbIle MacCchl coieil B (uiubTpare.
Ompenenure MacCoOBBIE JIOJIM COJIEH B MCXOJTHOM CMECH, €CJIM WM3BECTHO, YTO B (UIbTpaTe

OTCYTCTBYIOT XJIOPUJ HOHBI.

PEIIEHUE:
Momnsipnas macca 142 208 233 58,5
NaZSO4 + BaC12 = BaSO4l + 2NaC1

bruio, Mmonb X y 0 0
[Ipopearuponaino, y y

MOJIb

Ocranocs/O6pa3oBanocs, X—y 0 y 2y

MOJIb

2333y = 142x-142y + 117y;
699y = 142x — 142y + 117y
724y = 142x
y =0,2x
Myexew. = 142X +0,2208x = 142x + 41,6x = 183,6x
o(Na,SO4) = 14200x/183,6x = 77,3% o(BaCl,) =4160x /183,6x = 22,7%

OtBet: ®(NaxSO4) =77,3% o(BaCly) =22,7%

*B xypHane «Xumus B mkosie», NeS 3a 2008 r. E.MI. MupeHkoBoii JaHO OYEHb

HU3AIHOC AJIBTCPHATUBHOC PCIICHUE JTOM 3a7a4H.

3amaua 3.
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3a0aua Ha pacnosnasanue ewecms, HAXOOAWUXCS 8 NPOHYMEPOBAHHBIX NPOOUPKAX.
Taxoeo muna 3adauu umeiomcst 8 Komniekme Bcepoccutickoti onumnuaosbl wKOJIbHUKOE NO
xumuu 3a 11000t 200. OOHAKO OPUSUHATILHOCTb NPedadeaemoll 3a0a4u 3aKI0uaemcs 8 mom,
umo 01 ee peulenuss mpeOyemcsi MulCIeHHbI 9KCnepumenm. B pewenusx maxux 3adau
00bIYHO npedcmasieHa maobauya, ULIIOCMPUPYIOWAs B03MONCHOCHb  83AUMOOEUCNEUs
MedCOy Beuecmeamu NONApPHO, YPABHEHUs. XUMUYEeCKUX Peakyull U, uno20d, OmoeibHbvle
Kommenmapuu. /s 3-4 smanoeé makoe cxemamuueckoe peuieHue 6NnojHe 00CMAmoyHo.
OOHAaKo HA WKOILHOM U PALIOHHOM 5MAnax, 0coOeHHo OJisl OCbMUKIIACCHUKOB, HE0OX00UMO
pazobpams NOAHLIUL, NOOPOOHBIN X0O0 peueHUss ¢ J02UYECKUMU YMO3AKTIOUeHUsMU U
8b1800aAMU. DMO NONE3HO, KAK Ol Nnedazoca-HacmasHuKa, maxk u O CaAMOCMOSMenbHou

Ppadbomul WKOIbHUKA.

B dereip€Xx mnpOHYMEpOBAaHHBIX MPOOMPKAX HAXOAATCS PACTBOPHI Xjopuaa Oapws,
KapOoHaTa HaTpus, CyJb]aTa KaJus U XJIOPOBOIOPOIHAS KUCIOTAa. B Bamem pacropsokeHUH
uMeeTcsl HeoOXOAMMOE YHCIO MMYyCThIX NpoOupok. He monp3ysick HUKAKUMHU JIPYTHUMH
pEaKTUBAMHU, OINPENICTUTE COACPKUMOE KXk I0H 13 IPOOUPOK.

Pewenne

[TpoBeaém MbICICHHBIN YKCIIEpUMEHT. PaccmoTpuM conepxumoe mpoOupok. BemecTa
BU3YaJIbHO HEPA3INYUMBI — 3TO OECIIBETHBIE IPO3PAUYHbIE PACTBOPHIL.

CoctaBuM Ta0dMIly BO3MOXKHBIX TMOMApHBIX B3aUMOJICHCTBUI BemiecTB (Tabn. 2), B

pe3ylibTaTe KOTOPBIX MBI Oynem (wim He Oyaem) HaOmodams ONPENCNEHHBIC NPUHAKU

peaxkyu.
Tabnnua 2
BaC12 Na2C03 KzSO4 HCI
BaCl, BBIMIAJAET OCAJ0K | BBIMAJAET OCAI0K 0e3 n3MeHeHui
0eJIoro 1BeTa OeJoro nBera
Na,CO; BBIITAZaeT 0CaAI0K be3 n3smenennii BBIICIISIETCS a3
OeJoro BeTa 0e3 1BeTa U
3amaxa
K>SO, BBIIIAZaeT 0CaAI0K be3 nsmenennii bes n3zmenenunii
0eJIoro 1BeTa
HCI bes n3zmenenni Brinensgercs raz be3 n3menennit
0e3 nBeTa u
3amaxa
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YpaBHEHHUs peaKLuil:

BaCl, + Na,CO; = BaCOs| + 2NaCl; (1)
BaCl, + K,SO, = BaSO,] + 2KClI; (2)
Na,COs; + 2HCI1 = 2NaCl + CO,1 + H,0. 3)

Bo3pmém mpobupky 1. M3 ocTaimpHBIX NPOOMPOK OTOIBEM HPUMEPHO MO 2 MI
pPacTBOPOB B TPU IyCThIe MPOOUPKHU U 100aBUM B KaXKIyl0 U3 HUX 110 5—6 Karenb pacTBOpa U3
npoOupku 1.

Paccmotpum 4 BO3MOXKHBIX BapuaHTa (cM. Taba. 2). [Ing HariasaHOCTH B KaXAOM
cllyyae TpHBEIEHBbl CXEMBbI paclio3HaBaHMs BEIIECTB. B pemeHun n300paxkaTtb cxemy He
00513aTeIBHO.

Bapuanr 1

B nByx mnpoOupkax BbIIamu Oenble OCaIKW, B TpPeTbe NPU3HAKOB PEAKIHUU HE
Habmroaercs (mepBas cTpoka Tabdi. 2). ITo 03HaYaeT, 4YTo B MPOOUpPKe 1 HAXOAUTCS XJIOPUA
Oapusi. B »TOM ciyyae B TOH M3 HpoOMPOK, € HET MPU3HAKOB XMMMUYECKOH peakluu,
HaXOAUTCs cosigHas kucioTa. Ocalku B JBYX MPOOUPKax MpeACTaBIsAIOT co0oi kapOoHAT u
cynbdar Gapus. IlpunbéM B mpoOUpKU ¢ OcakaMH MO HECKOJIBKO Karellb KUCIO0Thl. Tam, rae
OCaJIOK PACTBOPSIETCA C BBIACICHUEM Ta3a, M3HAYAJIbHO HAXOIWJICA DPAcTBOp KapOoHarta
HaTpus, TaM uMmenu mecto peakuuu (1) u (3). B npoOupke, rae npu npudaBieHUN KUCIOTHI
ocazok He pactBopsercs (BaSOs He pacTBOpsieTcss B KMCJIOTax), W3HA4ajabHO HAXOIMJIICS

cyib(ar Kanus U NpoTeKana ToIbKo peakuus (2).

Bapwanr 2
[Ipu noGaBieHMM HECKOJBKHX Kameib U3 Npooupku 1 B ogHON M3 TPEX IPOOHPOK
BbINaj Oenblii 0Ca/loK, B IPYroi BBIIEIUIICS I'a3, B TPEThEH HET MPU3HAKOB peakluu (BTOpas
cTpoka Tabi. 2). B atom ciydae B mpobupke 1 Haxoamics kapOoHAT HaTpus. Tam, T1ie BbIIal
Oenblii 0caJ 0K, HAXOAWICA XJIopuA Oapus, TJe BBIIACIWICS ra3 — COJsHasl KUCIOTa, TJAe He
ObLIO IPU3HAKOB peakluu — cylb(ar Kamusl.
Bapuanr 3
[Ipu noGaBieHWM HECKOJBKUX Karleslb M3 MpoOMpKu 1 B OJHOM W3 TpEX MpoOMpPOK
BBITIAJT OCJIBIA OCAZ0K, B IBYX APYTUX HET MPU3HAKOB peakiuu (TpeThs CTpoka Tadi. 2). B
3TOM ciiyyae B mpobupke 1 Haxomwics cynbdar kamus. Tam, rae Bbiman Oeiblid 0CalokK,
Haxonwics xjuopup Oapus. B naBe mpoOHpKHM € ucxoOHulmu pacTBOpaMH, KOTOpPbIE HE

IpopearupoBaiy ¢ cyibdaroM Kamus, nodasisieM xiopus O6apus. Beimanenue 6enoro ocaaka
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(BaCOs) yka3zpiBaeT, 4TO NMEpBOHAYAIBHO B 3TOM MPOOMpKe Haxoawics kapOoHar Hatpus. B
npoOupKe, I7ie BHOBb HET MPU3HAKOB PEAKIINHU, HAXOAHUJICS PACTBOP KUCIIOTHI.
Bapuant 4

IIpu noGaBieHMU HECKOJIBKUX Kalleslb M3 MpoOupku 1 B OJHOM u3 TpEX MpoOUpPOK
BBIJICJIICTCS Ta3, B IBYX JAPYTHX HET MPU3HAKOB peakIuu (4eTBepTas cTpoka Tadi. 2). B atom
ciiydae B mpoOupke | Haxoauiach XJIOPOBOAOPOAHAs KHCIOTa. Tam, TJe BBIISNWICS ras,
Haxoawics KapOoHaT Hartpus. B 1Be mpoOMpKH € ucxoOHwlmMu pPacTBOpaMH, KOTOPHIE HE
[IpOpearupoBaid ¢ KHUCIOTOH, a00aBisieM kapOoHAaT HaTpus. Beimagenue Oenoro ocajka
(BaCOs) ykasbIBaeT, uTo NMepBOHAYAIBHO B 3TOW MpoOHpke ObLI XJopun 6apusi. B mpobupke,

A€ BHOBb HECT MMPHU3HAKOB PC€aKIMU, IICPBOHAYAIIBHO HAXOAMUJICA PAaCTBOP cynb(baTa KaJius.

3amauy mpu HEOOXOAMMOCTH MOXHO YIPOCTUTh, B3SB JBa WIM TPH BELIECTBa, U
YCIIOKHHTD, IPEIOKUB 00JIee YETHIPEX BEIICCTB.

pr,Z[HOCTI/I Ipu pCHICHUH 3aJad 4aCTO CBA3aHbl C HCKMUMHU CTCPCOTUIIAMH, KOTOPBIC
CIIOKWIIACH Y IIKOJILHUKOB B TIpOIIecce U3y4YeHUs: XUMHUU. Harpumep, ydamyecs: MpUBBIKAIOT,
YTO B YCIIOBUSIX 33/1a4 Ha ra3oBble 3aKOHBI JaHbl OOBEMHBIC JOIU BEIIECTB, a B 3a/ladax Ha
HAXOXKJCHHUE MOJEKYJSIpHOU (opMysbl — MaccoBble. OMHAKO aBTOP 3aJadud UMEET IOJIHOE
MpaBO HCMOJB30BaTh B JIIOOOH 3amade OOBEMHBIC, MACCOBBIE WA MOJIBHBIC JOJHU

KOMIIOHEHTOB CMECEH.

3anayva 4.

Tpyonocmu npu pewienuu 3a0a4u 4acmo ces3aHbl ¢ HeKUMU Cmepeomunamiu, Komopule
CIIOJACUNUCDH ) WKOJILHUKA 6 npoyecce uzydenus xumuu. Hanpumep, yuawueca npusvixiu, yumo
npu peulenuu 3a0a4 Ha 2a308ble 3aKOHbl, 8 YCI08UU 3a0ai 0aubl 00beMHble NPOYEeHmbl, d 8
3a0a4ax Ha HAX0NCOeHUe MONEKYAAPHOU opmynvl — maccosvle. OOHAKO asmop 3a0ayu
umeem noHoe npago 0asamv 6 1000l 3a0aue Kak 00veMHuble, MaK U MAccosvle Ul MOJIbHble
npOYeHmbl.

MaccoBsie noau a3zora U okcuaa yriaepozaa (II) B TpexkoMIOHEHTHOH ra3oBoil cmecu
paBHbI, coorBeTcTBeHHO, 10,00% 1 15,00%. OOBeMHas 10Js TPEThEr0 KOMIIOHEHTa paBHA
72,41%. OnpenenuTe HEM3BECTHBI KOMITOHEHT Ta30BOI CMECH M CPETHIOI0 MOJISIPHYIO MacCy

cmecu (Mgp).

PEIIIEHUE:
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[Tpumem maccy cmecu 3a 100 1. Torna B et cogepsxurcs 10/28 + 15/28 = (10+15)/28
= 0,893 monb N, u CO, u (100-25)/ My=75/ My MOIb TPEThETO KOMITOHEHTA.
W3 3akoHa ABOTajpO CIIeIyeT, 4TO 00BEMHBIC IPOIICHTHI KOMIIOHEHTOB Ta30BOM
cmec ( P) paBHBI MOJIBHBIM ()
BHeceM J0OTHATENbHBIE 0003HaueH s 9P, —00BbeMHAs 10JIS TPETHEro KOMIIOHEHTA,
Yx — MOJIbHASI JTOJISI TPETHEr0 KOMIIOHEHTA, Vey, — YUCIIO MOJIb Ta30B B CMECH, Vx — YUCIIO MOJIb

TPETHEIr0 KOMIIOHCHTA.

75/ M
0,893+75/M

P, =y = Ve/Ver, = =0,7241 | pemas 910 ypaBHEHHE , OTyYaeM

M,= 32 r/monb. Takyro MoisipHYyI0 Maccy umeet kuciaopoa (O,) umu runpasus (NoHy).

100

M, =—————  =3089
? 0,803 +75/32

OtgeT: TpeTHii KOMITOHEHT Ta30BOM CMECH — KHCIIOPOT WITH THApa3uH. Mg, =30,89Momn/m.

3anaya 5.
B rasoBoii cmecu conepxkurca metan (CH,) (s% =40%, w = 48,5%), okcua azora (II)
(s&% =20%) u HEeKuil TpPEeTHIl KOMIIOHEHT.

[IpoBens pacueTsl, ycTaHOBUTE Ha3BaHHE TPETHETO KOMIIOHEHTA ra30BOM CMECH.

PEHIEHUE:
Jnst ynobcTBa pacueToB COCTaBUM TaOIUILY:
l'az M, r/mMmoB % V, 1 (1a 100 1 cmMecn) m (raza), r
CH,4 16 0,40 40 40/22,4 -16 = 28,57
NO 30 0,20 20 20/22,4 -30 = 26,78
X X 0,40 40 40/22,4 -x =1,79x

T.K. U3BecTHA MaccoBas J0JIs METaHa B CMECH, TO

28,57
28,57 +26,78 +1,79x

W{CH ) = =0,485 |

OTKyJa X = 2 I/MOJTb.
I"a3zom ¢ MomApHO# Maccoit 2 T/MOJTb MOKET OBITh TOJBLKO Bojopoa Ho.

OTtBeT: BOJIOPOI.
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3anaya 6.
K 158,19 mn 10% pactBopa HUTpaTa antoMuHus (MI0THOCTHIO 1,08 1r/Mi1) mpuiiniu
210,80 mn 3,3% pactBopa eaxoro Hatpa (rwioTHocThIO 1,035r/™Mim). Onpenenure %

KOHIOCHTPAUIO BEHICCTB B ITOJYUCHHOM pacTBOPC.

PEHIEHHE:

n(AI(NO,), = 158,192 [0,1 L0812/ M = 0,05 Mous
342

n(NaOH) = 210,80m2 [0,033 (1,0352/ mn =0.18mous

40
J1J1s1 TIOJTHOTO OCAKACHUS AIFOMUHUSI B BUJIC THIIPOKCHU/IA:
AI(NOs); + 3NaOH = AI(OH); + 3NaNO;
[Totpebyetcs 0,053 = 0,15 monp NaOH. Tlockonbky ruapokcuna Hatpust 6ombiie 0,15

MOJIb, TO OCaJOK HAYHCT PACTBOPATHCA, 10 TCX ITOP, IIOKA HE U3PACXOAYCTCA BCA HICIIOYb:

MomnsipHas macca 78 40 118
AI(OH);+ NaOH = NaAl(OH),

br1mo, Monn 0,05 0,03

[Ipopearuposaino, MoJib 0,03 0,03

Octanocs/O6pa3zoBanock, MOJIb 0,02 0 0,03

B pe3ynbTaTe 1ByX peakiuii:

1. B pactBope OyeT TONbKO alFOMUHAT HATPUsl, KOTOPBIA MOKET OBITh 3aIMCaH B
Buze: Na[AI(OH)4], Na[Al(OH)4(H,O),] umu Na;[ AI(OH)s], HO HuKak He B Buae NaAlO,,
KOTOPBI 00pa3yeTcst TOJNBKO MPH CIIABICHUN PEaKTHBOB. B TaHHOM pellieHuu B3sTa
Hauboee ynorpedbumcs hopmyna KOMIDICKCHOW COJIH.

2. Ocaziok ruIpoKcHuIa aTFOMUHUST PACTBOPUTCS JIMIIb YACTUYHO U 3TO

HE00X0UMO OyJIeT Y4ecTh MPH OIpeIeICHUH MacChl pacTBOpA.

m(pactBopa) = 158,191,081 + 210,801,035 — 0,02:78 = 387,62

w(NaAl(OH)s) = m(NaAl(OH),)/m(pactBopa) = 0,03-118.100/387,62 = 0,91%

Otget: (NaAIl(OH),) =0,91%
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3agaua 7.
Ouenv uacmo WKONLHUKU He pewarom 3a0aqu NpAasuibHO U3-3d HecOoOI00eHUs
PAZMepPHOCIU 8eIUYUH NPU PACYEmMAX.

KaxoBa macca 5 M okcupa azora (II) mpu 25°C u naBnennu 1,2 atm.?

PEIIIEHUE:

Pemenne sToi 3aaa4u CBOJUTCA K 3JICMCHTAPHBIM pacdy€TaM I10 YPaBHCHUIO

m
Menneneesa-Knaiinepona: PV = §v3 RT

HecmoTpsi Ha BaXKHOCTb MCIIOJIB30BaHUSA YHUBEPCATBHOM Ta30BOM MOCTOSIHHOW IMpH
pEIICHWH pa3MUYHBIX THUIOB pACUETHBIX 3a/Jay, €€ NPUMEHEHHUE BBI3bIBACT OOJBIINE
3aTpyJHEHHS Y IIKOJIHHUKOB, a0MUTYpPHEHTOB, mocTymatommx B BY3el um nmaxe y yacTtu
cTyaeHToB. OCHOBHasi TPYJHOCTh 3aKIIOYaeTcs B TOM, 4YTO Yydalluecs HE COOIIOAAI0T
COOTBETCTBHSI MEXAYy Pa3MEPHOCTSIMU ra30BOM MOCTOSIHHOM M pa3MEpPHOCTAMHU (PU3NUYECKUX
BEJINYUH JAHHOW KOHKPETHOU 3a/1auu.

N3BecTHO, UTO yHHBEpcajdbHas ra3oBas IMOCTOSIHHAsT BXOJUT B YpPaBHEHUE COCTOSHHS
uaeanpHoro raza: pV=nRT, rae n-urcio mosneii raza (n=m/M), ap, V u T - COOTBETCTBEHHO -
naBieHue, o0beM M aOCOJIOTHAs TemIepaTypa rasa. JTO ypaBHEHHME HOCHUT €lle Ha3BaHHE
ypaBHeHus1 MeHaeneeBa-Knanelipona.

Takum oOpaszom, ans ogHoro mouns rasa: R=pV/T. Temneparypa B 3TOM ypaBHEHUH
Bcerna Belpakaercs B KenbBunax. [laBneHue ke U 00beM MOXKHO BBIPA3UTh B Pa3IMUHBIX
eauHuLax. B 3aBUCHUMOCTH OT BBIOOpa 3THX €IMHUI, 3HauYeHus R OyAayT UMeTh TO WM UHOE
3HaueHue . B moOom ciydae R nmerko paccunrars, UCMONB3Ys CIEAYIOIIee CIeICTBUE 3aKOHA
ABorazipo: mpu HOpMaJbHBIX YCIOBUAX | MOJb JFOOOTO ra3za 3aHUMaeT 00beM, paBHbBIN 22,4
1. (HamomuuM, 4TO npu HOpMaIbHBIX yciaoBusax P = 760 MM prt. cr. = latm.=.101325Tlau T
= 273K) B cucreme CHU 3nauenne R = 8,31 JIx/mons K. B sTtom cinydae obbem rasza
BbIpaxkaeTcst B M , naBieHue B Ila u temneparypa B K. Oto 3HaueHue R paccuuteiBaercs

CIIeyIOIUM 00pa3oMm:

g = PV _10132577a (22,4 a0’ »° _g31 e BN _g31 A
T 273K Omons " K [hons K uomw

HanmomunwM, uTo
[Ta=H/m* n JIxx=HM™, orcrona: Ilam*/(M*K-mons)=H m /(K mons) = JIx/(K Monb).

OI{HaKO R moxHO BbIPA3UTH U B IPYIUX €ANHULAX, UCIIOJIB3YCMbIX HA ITPAKTHUKE:

18



MerTonuueckue peKOMEHJAKH 110 pa3paboTKe 3aJaHni IS IKOJIBHOTO M MyHULIUIIATBHOTO
ATAIOB BCEPOCCUIICKON ONIMMIHAIBI ITKOTHHUKOB 110 XuMuu B 2010/2011 yu.r.

R = pV _ lamm 224000 _ gy amm [den

Tn 273K Omons K [hons
R — 760aun.pm.cm. 32,41 =62,36 um.pm.cm.[1/ K [done
273K mons
_10132571a (22,4 n

=8310/7a [/ K Dt
273RK aons 4 o HT. L

Ecam mons3oBathbes npuHATON B mikoje BeauunHor R = 8,314 Jx /K'monb = 8,314
[Ta-m’/K'MOJIBb , TO IaBIICHUE, JAHHOE B aTM. HazIo HepeBecTu B I1a, 06beM B M°. Ho MOKHO
BMECTO JIBYX PacueTOB IMPOM3BECTH OJMH, & UMEHHO BbIpa3uTh R B at™M. Mi/K'Moib:

R=PVWT.IIpu 273K u 1 atm. , Vm = 22400 M.

Torga R = 122400/273 = 82,05armMa/K Moab

Mo = 14 + 16 = 28 (r/mo11B)

1,2amm.[83mn 302/ monw

m=pVM/RT =
p 273K B2amm.dun/ K eonw

=0,0082pamm

Otser: 0,008 1.

Kpome nepevyucienHnvlx munoe 30044 HA WKOJIbHBIIL U MyHl/ll/lunaJZbellj amanvl MOINCHO

npeonoNCUms 3a0ayu Ha :

1. npUOmosieHue pacmeopos ¢ 3a0aHHOU KoHyenmpayuetl (W, c);
2. PACMBOPUMOCHID,
3. "yenouku" npesepawenuii no neopeanuxe (9 knacc), opeanuxe (10 xknacc) u

Komounuposannas (11 knacc);
4. pacuemsl N0 YPAGHEHUAM XUMUYECKUX Peakyutl (C UCNOIb308aHueM NOHAMULL
"n-n /)

"gbix00 npodykma", "maccoeasn oonsa npumeceni”, "uzdovimox u nedocmamox");

5. 3a0auu no guzuieckol Xumuu (InemMeHmapHsvie mepmMoXuMuUiecKue paciemst,)

Yacms V. lumepamypa.

1. Jlynun B.B., Apxanrensckas O.B., TronbkoB M.A. Beepoccuiickas onumMmnuana
IKOJIFHUKOB TI0 Xxumuu / Hayus. pegakrop 9.M.Hukutun.— M.: AIIK u IIITPO, 2005. — 128
C.

2. Jlynun B.B., Apxanrensckas O.B., TionskoB M.A. Bcepoccuiickas onumnuana
MIKOJIBHUKOB 110 XuMuH B 2006 rony / Hayun. penaktop 3.M.Hukutua.— M.: AIIK u IIITPO,

2006. — 144 c.
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3. UypanoB C.C., [lembssHoBuu B.M. Xumuyeckue oJIMMIHAIBI IIKOJBHUKOB. —

M.: 3uanue, 1979. — 63c.

4. benbix 3./0. IIpoBoaum xumudeckyro onumnuany. — Ilepmb: KHkHBIN Mup,
2001. —45c.

5. «XuMus B IIKOJIE» - HAYYHO-METOAUYECKHUN JKypHAII

6. bonpniol >HIMKIONEINYECKU cioBapb, XuMusa. — M: «bonbsmas Poccniickas

SHIMKJIONEIN», 1998

7. DHUMKIONe AU Ui aeTei, ABanrta’, Xumus, T.17, M: «Asanra™», 2000.

8. 3amaun Bcepoccuiickoil onmuMmuaabl MIKOJBHUKOB 1o xumuu / [lox oOmieit
penakuueii akagemuka PAH, nmpodeccopa B.B.Jlynnna — M: «3k3amen», 2003.

9. Hekpacos b.B. OcnoBsl 061m1eit xumun : [B 2 T.]. - CIIO6. [1 ap.] : Jlans, 2003

10.  TI'muaka HJIL. OOmas xumus: ydeOHoe mocobue mans By3oB/Ilox pen.
A.M.EpmakoBa. — M.: Unterpan-IIpecc, 2000.

11.  Hlpaiinep J., Otkunc I1. Heopranuueckas xumus. B 2-x 1. — M: Mup, 2004

12. Epemun B.B. Teoperuueckas u MmaTeMaTruuecKkasi XMMUs JJIs1 IIKOJbHUKOB. — M.
MIIHMO, 2007.

13.  DOtkunc I1.. ®usnueckas xumus. — M.: Mup, 2006.

14.  3agauu no gusmveckoi XuMuu : Yuebd. mocodue sl CTyI€HTOB, O0yYaroUxcs
o cneruanbHocTH 011000 - Xumus u nmo Hanpasiaenuto 510500 - Xumus / B.B. Epemun ,
C.N. Kapros, U.A. Ycnenckas [u ap.]. - M. : Dk3amen, 2003 - 318 ¢

15.  HIab6apos FO.C. Opranudeckast xumusi. M.: Xumus. 1994, T.1,2.

16. Tpasenp B.®. Oprannueckas xumusi: YueOHuK aisi By30B: B 21./— M.: UKL
«Axangemus», 2004

17.  Opranuueckas Xxumus : yueO. JUIi CTYyJIEHTOB BY30B, OOyyaroIIMXCs IO
HampaBlieHUIo0 U cneruanbHoctd "Xumus" : B 4-x 4. / O. A. Peyros, A. JI. Kypun, K. IL
bytun. - 2-e uzn. - M. : BUHOM. Jla6. 3nanuii, 2005- (Knaccuueckuil yHUBEpCUTETCKUN
y4ueOHuk / Mock. roc. yH-T uM. M. B. JIoMmoHOCOBa).

18. Jlennnmxep A. "OcHoBbl Onoxumun" B 3-x Tomax, M.: Mup, 1985

19.  Ommmot B., Dmmnor [."buoxumus un monexynspHass Ouonorus”, M.: MAUK
"Hayxa/UnTepniepnoauka”, 2002.

20.  OcHOBBI aHAJIUTUYECKOW XUMHH : y4eO. AJsi CTYICHTOB XHMM. HaIlpaBJICHUS U

XHM. clieluanbHoCcTel By30B : B 2 kH. / [T. A. bonbmosa u ap.] ; mox pen. FO. A. 3o10ToBa. -
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W3n. 3-e, mepepab. m gom. - M. : Beicmas mk., 2004. - 22 cm. - (Knaccuueckuit

yHUBepcUTeTCKUi yueoHuk / Mock. roc. yH-T uMm. M. B. JlomoHocoBa).

21. Hopoxosa E.H., [Ipoxoposa. I'.B. 3aiauu 1 BOIpockl 0 aHATUTUYECKON XUMHUU
: Mup, 2001.
22.  IlpakTtukym mo oOmieil xumud : Yued. mocobue ais CTYyJEHTOB BY30B. - M. :

N3n-Bo MI'Y, 2005. - 335 c. - (Knaccuueckuii yHUBEPCUTETCKUI YUCOHUK).

23. Xumunueckas sHIuKIone qus B 5 T. — M: «CoBerckas 3HIUKIONEausI», 1988—
1998.

24.  Jleencon MN.A. Ilouemy u Kak UIyT XUMHUecKHue peakuuu. — M.: Mupoc, 1995.

25.  Kotron @., Yunkuncon /[x. CoBpeMeHHass Heopranuyeckas xumus. M.: Mup,
1969.4. 1 -3.

26.  P. luxepcon, I'. I'peii, JIx. Xeiit OCHOBHBIE 3aKOHBI XUMHUH, B 2T. Mocksa:

«Mup», 1982.

27.  Xayctkpodt K., Koncredn 3. CoBpemenHbll Kypc obmiei xumuu. B 2-x Tomax.
ITep. ¢ anrin.— M.: Mup, 2002.

28. ®Opumanti M. Xumus B aeiictBuu. M.: Mup, 1991. Y. 1,2

29.  Heopranmueckas xumus: B 4-x 1. /Tlon pen. FO.[.TperbsikoBa/ A.A.Jlpo3aoB.,
B.I1.3nomanoB, I""H.Mazo, ®.M.CrnupugonoB. — M.: M3naTenbckuii HEHTp «AKaaeMus,
2004-2007.

30. [Tonunr JI. O6mmas xumus. — M.: Mup, 1974.

31. Pemu I'. Kypc Heopranumdeckoil Xxumuu, B 2-X TOMax, MEPEBOJ C HEMEIIKOTO,
nmoa. pemakiuenn wi.-kopp. AH CCCP A.B.Hosocenosoii, M.: MHocTpanHas nureparypa,
1063.

32.  Ilpuroxun U., Kongenyau /[. CoBpemenHas TepmoanHaMmuka. — M.: Mup, 2002.

33. Tunoko U. u np. Dusmyeckas xumud. [IpuHOMNBI UM TOPUMEHEHHE K
ounonornueckum Haykam. — M.: Texaocdepa, 2005.

34. OtkuHc I1. KBanTtel. CipaBounuk koHuenuuii. — M.: Hayxka, 1977.

35. Xumus: DHUMKIONEANS XMMHUECKUX 3J€MEHTOB, nox pea. A.H. CmoineHckoro,
M.: JIpoda, 2000

36.  Iloranos B.M., Tarapunuuk C.H. Oprannueckas xumusi, M: «Xumus», 1989.

37. HecmesnoB A.H., HecmesnoB A.H. Hawana opranuueckoit xumuu. M.: Mup,

1974.
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38.

Xumus u xu3Hb (Conreposckass xumusi) Yacte I II u IV: Ilep. ¢ anrn. — M.:

PXTY um. I..Menneneena, 1997

39.
40.
41.

1999

42.

CnpaBo4YHUK XUMHUKa. - 2-¢ u3a. - M.; JI.: '’XH, 1963.
Bockpecenckuii [1. 1. Texuuka nabopaTopHbIX padoT. - M.: Xumus, 1966.

Crenun b.J[. TexHuka n1abopaTOpHOro sKCIEpUMEHTa B XUMHMH, M.: Xumws,

Xumus u xu3Hb (ContepoBckas xumust) Yacte 11 Ipaktukym: Ilep. ¢ anrm. —

M.: PXTY um. JI.U.Menaeneena, 1997

43.

Omcnu [Ix. OnemenTsl. - M.: Mup, 1993
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Yacms V. Humepunem-pecypcoi
. [lopran ¢yHmamMeHTaTIbHOTO XHMHUYecKoro ooOpa3zoBanusi Poccun. Hayka.

O6pazoBanue. Texnonoruu. — http:// www.chem.msu.ru/

3neck cobpana nHdopmaius 060 BCEX XUMHUECKUX OTUMITHAIaX
. [Topran Bcepoccuiickoit OJIMMITHA]IbI IIKOJIbHUKOB. Xumust -

http://chem.rosolymp.ru/

OtoT nopran ooveauHseT Beepoccuiickue onmMnuagsl 10 BCEM MPEIMETAM.

Ot VHTEepHeT-pecypchl SBIAIOTCSA, B IEPBYI oyepeab, MHPOPMALMOHHBIMHU, T.€.
NPEOCTABISIONIMMH aKTyaJIbHYI0 HH(POPMAIUIO O TeKymux coObITusax. C Apyroi CTOPOHHI,
OHH SBJIAIOTCS LIEHHBIMU TBOPYECKUMU Oa3aMH 3aJJaHUN OJIMMITHAJ 32 MHOT'O JIET.

. Ilopran  Id  DOArOTOBKM K  OJNMMIIAAJaM  BBICOKOTO  ypOBHSA  —

http://chem.olymp.mioo.ru/

OTOT mopTan sBIsAeTCS Haubojee METONWYECKH pa3paboTaHHBIM U HH(POPMAIIMOHHO
HACHIIICHHBIM, HAIEJICHHBIM Ha TPsAMYK0 paboTy C  BBICOKOMOTHBHPOBAaHHBIMHU
mkoiabHUKaMu. [lopran opranuzoBan JlemaprameHTOM o00pa3oBaHuss TI. MOCKBBI,
MOCKOBCKMM HHCTUTYTOM OTKPBITOTO OOpa3oBaHUS MPH y4yacTUH MOCKOBCKOIO ILIEHTpa
HEMPEPHIBHOIO  MaTEMaTHYECKOro 00pa3oBaHUs A JAWCTAHIMOHHOM TOATOTOBKH K
OJIMMITMAJIaM 10 MaTeMaTuke, HpOpMaTuKe, OMOIOTHH, XUMHUH. reorpaduu u pu3MKe.

[TopTan opueHTHPOBAH Ha yyalllUXcs, JKEIAIOLUMX YCHEIIHO BBICTYNATh B OJUMIMAaX
8bICOK020 YPOBH. 3apEeTUCTPUPOBAHHBIM MOJIB30BATENSIM MIPEUIaraloTcsi yueOHble Kypehl MO
OMOXMMHH, KBAaHTOBOW XHMHH, HEOPTaHWYECKOH XHMMHUHU, OPraHMYECKOW XUMHHU, XUMUHU
BBICOKOMOJICKYJIIPHBIX COEJIMHEHHA, XUMHUECKOW KHHETHKE, XUMUYECKON TepMOIUHAMUKE,
AHAJTUTUYECKOM XUMHMM. 3ajayd Juid BCEX 3TUX KypCOB pa3OUTBl IO TPEM YpPOBHIM
cnoxkHocT. llpenonaBareny NpoBEpsIOT pelIeHHE 3a7ady M Ja0T KOHCYJbTaluu on-line
(mocpenctBoM icq) u off-line (mocpeaCTBOM 31EKTPOHHON TOYTHI).

. [lopTan memarorn4eckoro YyHUBEpcUTeTa u3Aarenbckoro goma «llepBoe
CEHTAOpS» - JUCTAHIIMOHHbIE KypChl Ui yuuTeneil «Cuctema MoAroToBKM K OJUMIIMALAM I10

XxuMuuy - http://edu.lseptember.ru/index.php?course=18005

Ilenp Kypca — IOMOYb YYHTEII0 OCO3HAaTh MEJIOCTHOCTh TAaKOTO SBJICHUS Kak
XHUMHAYECKOE OJMMITHATHOE JIBIKEHHIE, 0CO3HATH CBOE MECTO B 3TOU CHCTEME.
Kypc pa3bur wna Ttpu Onoka. IlepBele Tpu JIeKIMH 3aTparuBaiOT HCTOPHUIO

OJIMMITMAZTHOTO ABUIKCHUS, €ro LCJIHW W 3aJavu, IMOKa3bIBAKOT COBPCMCHHYIO CUCTEMY
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XUMHYECKUX OJUMIINAJ U TBOPUYECKUX KOHKYPCOB, METOJUKY OPTaHHW3AI[UH OJUMITHA]T
Pa3IMYHOTO YPOBHS, COACPKATEIBHBINA ACTIEKT OJUMITAA]] PA3TMYHOTO YPOBHS.

Bropoii 6110k kypca (e 4—6) MOCBAIIEH METOIMKE PEeUIeHHs OJIMMITHAIHbBIX 3aa4
1o Gpu3nvecKor XMMHHU U 33]]a4 CO CXEMaMU MPEBPAIllCHUs BEUIECTB.

Tpetnii Onok (lekuuu 7—-8) BKIIOYAET METOJMYECKUE IOIXOABI K BBITIOJIHEHUIO
OKCIICPUMEHTAIBHBIX 33Jad W METOJWYECKHE PEKOMEHJAIMA IO TOJArOTOBKE

IIKOJbHUKOB K OJIMMITHaJaM Ha OCHOBE COBPEMCHHBIX TEXHOJIOTHI B 06y‘IeHI/II/I XUMMHH.
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