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YTBep)K)leHLI Ha 3accaJaHuu HeHTpaﬂbHOﬁ ﬂpeaMeTHO-METOHI/I‘IeCKOﬁ KOMHCCHH

BCEPOCCHIICKOI 0IUMIINAIBI MKOJbHUKOB M0 Xumuu 21.06.2022 r. (Ilporokoa Ne 9).

BBenenne

Hacrosimmme  pekoMeHmanMu 1O  OpraHM3alid M MPOBEACHUIO  IIKOJBHOTO U
MYHHUIMIAIBHOTO ATAllOB BCEPOCCHMCKONW OJUMIMA/IbI IIKOJBHUKOB (fajiee — OJMMIIMA/Na) IO
XUMHUH COCTaBJIEHBI B COOTBETCTBHH ¢ [lopsakom mpoBeneHHs BCEPOCCHICKON OIMMITHAIIBI
IIKOJIBHUKOB, YTBEP)KIACHHBIM IIpHKazoM MunucrepcrBa npocsemmenus P® ot 27 Hos0ps 2020 r.
No 678 «O06 yrBepxkaenun [lopsiika mpoBeIeHUs] BCEPOCCUICKOM OMMITAAIBI IIIKOIEHUKOB).

OnuMnuaga Mo XMMHUU TPOBOAMTCS B IIEJISIX BBISBICHHUS M Pa3BUTHS Y OOydYaromIuXcs
TBOPYECKUX CIIOCOOHOCTEH M MHTEepeca K HayYHOW (HAyYHO-HCCIEIOBATENBCKOM) NESITeTbHOCTH,
MpoTnaran/ibl Hay4YHbIX 3HAHUH.

3ajaun ONIMMIIUAIBI:

— paciupeHre Kpyrosopa IIIKOJBHUKOB, pa3BUTHE WX HHTEpeca K W3YYCHHIO XUMHH,
MOBBIIICHIE HHTEJUIEKTYAILHOTO YPOBHSI YUAITUXCS;

— mpodeccroHabHAS OpUEHTAINS OO0YUaroIINXCs, MPUBJICYCHUE TATAHTIUBOW MOJOICKH K
MIPOJIOJKEHIIO OOYUESHUS B BBICIINX yUeOHBIX 3aBefieHusx Poccuiickoit denepanun

— BBISBIICHWE HAa paHHEM »JTale CIOCOOHBIX W TATAHTIMBHIX YYEHHUKOB B IIeNIAX Oojee
3¢ (deKTUBHON TOJTOTOBKU K OJIMMITHAIaM BEICOKOTO YPOBHS;

— co37aHue HeOOXOIUMBIX YCIOBHH JIIS OACPIKKU OJapEHHBIX JeTeH.

Onumnuana npooautcs: Ha Tepputopun Poccuiickoit denepanuu.

PaGouum s361KOM MPOBEACHUS OJIUMITUABI SIBIISIETCS] PYCCKUIM SI3BIK.

Yyactue B ONMMNMAJE WHAUBUIYAIbHOE, OJIMMIIMAJHBIE 3aJaHUSl  BBINOJIHSIOTCS
YYaCTHUKOM CaMOCTOSITEJIbHO, 0€3 MOMOIIY TOCTOPOHHUX JIUILI.

Cpoku OKOHYAHMS STANOB OJUMIIAA[IbL: IIKOJBLHOTO 3Talna OJIMMMHNAAbl — He mHo3aHee 1
HOSIOpS; MyHHUIIMIIAJILHOTO dTara OJIMMIIHA]IbI — He Mo3Hee 25 neKadps.

[IxopHBIN ATal OJIMMITHAJIBI TIPOBOJUTCS TI0 3aaHUsIM, pa3padboTanHbIM Jutst 5-11 Kkimaccos,
MYHHIUNAIBHBIA — Uit 7-11 kiaccoB. YYacTHHK KaKJIOrO JTana OJUMIHUAIbI BBIIOJHSIET
OJIUMITMAJHBIE 3a/1aHusl, pa3padoTaHHbIe IS Kjlacca, IporpaMMy KOTOPOrO OH OCBAaMBaeT, WIIN IS
Oosiee crapmux KiaccoB. B ciiydae NpOXO0XKIEHHS YYACTHUKOB, BBITOJTHUBIINX 3aJIaHUS,
pa3paboTanHble aJsi Oojiee CTapIIuX KJIACCOB MO OTHOIICHUIO K Te€M, MPOTpamMMbl KOTOPBIX OHHU
OCBaMBAIOT, HA CJEAYIOUIMH 3Tanm OJUMIMNA/bI, YKa3aHHbIE YYAaCTHUKH M Ha CJEIYIOIIUX ATarax
OJIUMIIUAJbI BBINOJHSIIOT OJNUMIUAJHBIE 3ajjaHusl, pa3padoTaHHbIE AJsi Kjacca, KOTOPbIA OHU

BBIOpaK Ha IpebLAYIIEM dTae OJIMMIINA/IbL, WK OoJiee cTapiInX KIaccoB.
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Metoaudeckie pEKOMEHJALUU BKJIOYAIOT: METOJUYECKHE IOAXOJAbl K COCTABIICHUIO
OJIMMIIMAJHBIX 3aJaHU{ IIKOJBHOTO W MYHHUUIUIAJIBHOTO 3TAllOB OJIMMIINA/ABI;, IPUHIUIIBI
(dbopMupoBaHHs KOMIUIEKTOB OJIMMITHAIHBIX 33JaHUI; HEOOXOIMMOE MaTephUalbHO-TEXHHYECKOEe
oOecrieyeHre JUIsl BBINOJHEHUS OJMMIIMAIHBIX 3aJlaHUi; NEpeueHb CIPABOYHBIX MaTepUalOB,
CPEJCTB CBS3M M 3JIEKTPOHHO-BBIYMCIUTEIBHON TEXHUKH, PA3pelIEHHBIX K HCIOJIB30BAHUIO BO
BpeMsl IPOBEJICHUS OJIMMITNA/IbI; KPUTEPUU U METOAMKY OLIEHUBAHMS BBIIIOJIHEHHBIX OJMMIIAATHBIX
3aJlaHni.

JlonomHUTENbHYIO HH(OPMAIIHIO 110 MPEICTaBICHHBIM METOIMYECKUM MaTepHuajaM MOKHO
MOJIyYATh IO OJJIEKTPOHHOM mouTe, oOparuBmuchk 1o azapecy: Chem.olymp@mail.ru wm
ucheba.himfak.mgu@mail.ru B  [eHTpadbHYIO  MPEIMETHO-METOAUYECKYIO  KOMHUCCHIO

BCEPOCCHUIUCKON OJIMMITAA/IBI IKOJTBHUKOB IO XUMHH.

1. lIpuanunel GopMHUPOBAHHSA KOMILIEKTOB OJUMITHAAHBIX 3aIaHUH H MeTOIHYECKHE
MOAXO0JbI K COCTABJICHUIO 3aJaHHIl IIKOJbHOI0 3Tana 0JTUMITHAIbI

1.1. lIpuHIUNBI pOPMHUPOBAHHS KOMILIEKTOB OJJUMITHATHBIX 32 TAHUH

B KOMIIIEKT OMUMIUAMHBIX 3aJaHUil TEOPETHYECKOrO Typa OJUMIHUAABl TI0 KaKIOH
BO3pPACTHOM IpymIie (KjIaccy) BXOIT:

— 3aJaHus;

— OJIaHKH OTBETOB;

— KpUTEpHH M METOJMKA OIICHUBAHMS BBHINOJIHEHHBIX OJMMIIMATHBIX 3a/IaHUH, BKIIOYAIOIIHE
0ApOOHbIE PEIIeHUsI U CUCTEMY OLICHUBAHUSI.

B KOMIUIEKT OJIMMIUAAHBIX 3aJaHUM MPAKTUYECKOr0 Typa OJIMMIIUAABI MO Kaxaoi
BO3pACTHOU Tpymiie (Kjaaccy) BXOAST:

— 3amanus (ycaoBus, HOAPOOHBIE PEIICHHS M CHCTeMa OLICHUBAHUA);

— OJIaHKH OTBETOB;

— METOAMYECKHE PEKOMEHJAIMU MO IMOArOTOBKE M IMPOBEJCHUIO MPAKTHYECKOro Typa (Iuis
OpraHu3aTopoB);

— KpUTEpHUH U METOJUKA OLICHUBAHUSI BHITIOJHEHHBIX OJIMMIIMAIHBIX 3aJJaHUH.

[Ipu coctaBnenun 3agaHuil, OJAHKOB OTBETOB, KPUTEPUEB U METOJIUKH OIICHUBAHUS
BBITIOJTHEHHBIX OJMMIMATHBIX 3aJlaHul HEOOXOAMMO COOJIIO/IaTh €IUHBIA CTHIh OQOPMIICHHUS.
Pexomentyemble TeXHUUECKUE TapaMeTpbl 0(hOpMIIEHUS] MaTEPUAJIOB:

— pasmep Oymaru (popmar jucra) — A4;
— pa3Mmep noJsiel cTpaHull: IpaBoe — 1 cM, BepXxHee U HUKHEE — 2 MM, JIEBOE — 3 CM;

— pa3mep KOJOHTHUTYJIOB — 1,25 cmM;
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— OTCTYI MepBoi cTpoku ab3amna — 1,25 cM;

— pa3Mep MEXKCTpOYHOIro uHTepBana — 1,5;

— pa3mep mpudTa — Kerib He MeHee 12

— tun mpudta — Times New Roman;

— BBIpaBHHUBAHUE — MO IHUPUHE;

— HyMepalus CTpaHWIl: CTPAHUIIBI JIOJDKHBI OBITh MPOHYMEPOBAHBI apaOCKuMH Hu(paMu B
IIEHTpPEe HIDKHEH dYacTh JucTa 0e3 TOYKH C COOIOJIEHHEM CKBO3HON HyMepalud KO BCEMY
JIOKYMEHTY:;

— TUTYJBHBIA JTUCT JIOJDKEH OBITh BKIIOYEH B OOIIYI0 HyMEpaIuio CTpaHUI[ OJIaHKa OTBETOB,
HOMEp CTPaHUIIbl Ha TUTYJILHOM JINCTE HE CTAaBUTCS,

— PHUCYHKH M W300paXeHHUS TOJDKHBI OBITh XOPOIIETO pa3pelieHns (KauecTBa) U B IIBETE, €CIH
JTAHHOE YCIIOBHE SIBJISETCS MPUHIMITUATIHLHBIM U HEOOXOMMBIM /ISl BBITIOJTHEHUS 3a/1aHUI;

— TaOJUIBI U CXEMBI JIOJDKHBI OBITh YETKO O0O3HAUEHBI, CTPYMIHUPOBAHBI M PAIMOHAILHO
pa3MelieHbl OTHOCUTENIFHO MTapaMeTPOB CTPAHUIIBL.

brnanku oTBETOB HE JOJKHBI COIEPKATh CBEJCHHM, KOTOPhIE MOTYT PACKPHITh COJIepIKaHUe
3aaHUN.
[Tpu pazpaboTke OJaHKOB OTBETOB HEOOXOAMMO YUUTHIBATH CIICTYIOIIICE:

— TEepBBINA JIUCT OJaHKA OTBETOB — TUTYILHBIA. Ha TUTYIRHOM JIMCTE MOIKHA COAEPIKATHCS
cieytomas HOpMAIHs: YKa3aHue 3Tana OJUMITHANbI (IIKOJIBHBIN, MyHAIIUTIATLHBIN ); TEKYIIUH
yueOHBII TOA; TMOJie, OTBEJACHHOE MOJA KOA/IU(p y4YacTHUKA; CTPOKHU JUIsl 3allOTHEHUS JAHHBIX
yuactHuKOM (D.1.0., Ki1ace, moiHOe HAMMEHOBaHKUE 00Pa30BATEIHFHOM OpTaHU3aIiN );

— BTOPOHM W TMOCJEIYIONIUE JIUCTHI COIEpKaT MoJie, OTBEJACHHOE MOJ KOA/mudp y4acTHHKA;
yKa3aHue HOMEpa 3a/laHusl; [oJie JUIsl BHIIOJIHEHUS 3aJJaHus] YYACTHUKOM (KJIETKA SMM); TOILYCTHUMO
M3TOTOBJIEHHE YHHUBEPCAJIbHBIX OJIAHKOB JJIsi BceX 3anaHuil. B sToMm cinyuae HOMep 3anaHus
YYaCTHUK JIOJKEH BIHCHIBATH CAMOCTOSITEILHO, @ HyMepalsl JIUCTOB JOJKHO MPOM3BOAUTHCS
BHYTpH pemienus: ogHoro 3ananus (1.1, 1.2,... 2.1, 2.2,..., riae nepBoe 4KUCIIO- HOMEpP 3a/laHusl, a
BTOPOE — HOMEP JIUCTA PELICHUS 3TOT0 3aJaHusl TOAMOPSIIKY).

1.2. Meroauyeckue MOAXOAbI K COCTABJEHHIO 3aJaHUH TEOPEeTHYECKOro Typa
MIKOJBHOTO 3TANA OJTHMITHAIBI

3aoanus  onumnuadbl  WKOILHOZO U MYHUYUNAILHO2O — OMAN08  OO0JIICHbL  OblMb
opucuranvHbimMy (pa3padOTaHHBIMA METOJAMYECKUMHU KOMHUCCHUSIMH COOTBETCTBYIOIIETO dTama). 3a
OCHOBY MOTYT OBbITh B3SIThI 3a/IaHUsl OJIMMIIHA]] IPOLUIBIX JIET, OITyOJIMKOBAHHbBIE B COOpPHUKAX U Ha
WHTEpHET-MopTaIax (CM. CIHCOK JUTepaTyphl, HHTepHET-pecypcoB). JlomyckaeTcsi 3aMMCTBOBaHHE

3alad WK DJICMCHTOB 3aJa4 IpU YCJIOBHH, YTO YHUCIIOBBIC 3HAYCHHA, IIPUPOJAa AHHUOHOB HJIN
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KaTUOHOB (TaM, IJie OHM HE BaXKHbI) OyJIyT HM3MEHEHBL. 3ajada JODKHA HUMETh pelleHue, He
IIPOTHBOpPEYAILEE 31paBOMY CMBICITY.

IIpn pa3zpaboTke OMMMIMAIAHBIX 3a/ad BaXKHYIO POJb HIPAIOT MEXIIPEIMETHBIE CBSI3H,
MOCKOJIBKY CEroflHs HEBO3MOXXHO IPOBOJHTH IIOJHOLIEHHBIE HCCIIEAOBAHUS TOJBKO B OJHOU
o0nacTH HayKu, Hen30eXHO OyIyT 3aTpOHYTHI CMEXHbBIE JWUCHUIUIMHBL 3HAHUS 1O (U3MKE,
Ononoruu, reojorud, reorpaduu W MaTeMaTHKe MPHUMEHSIOTCS B PA3IMYHBIX OOJACTIX XHUMHUH.
Taxue MexXIpeIMETHBIE 3a/1a4X IIOKA3BIBAIOT TECHYIO B3aUMOCBSI3b €CTECTBEHHBIX HAYK.

3amaHus OJIMMIINA/IBI JOJDKHBI TOTOBUTH YYACTHHKOB K CIEYIOUIEMY 3Taly OJMMIIAAIbI.
3agaHus IIKOJIBHOTO ATala JOJDKHBI COJIEpXKaTh AJIEMEHTHI 3a/JaHUil MYHUIMIAJIBHOIO dTama, a
3aJJaHNs] MYHUIUIIAIBHOTO — 3JIEMEHTHI 3a/laHI perHOHaIbHOTO dTara.

OnmumnmanHas 3ajgada — 3TO €QUHOE Iesioe. B HeE BXOAWUT yc/oBHe, pa3BEPHYTOE
peleHue, cucTeMa OLeHNBAHUS.

YeaoBusi 0TUMIHATHBIX 32124 MOTYT OBITH C(OPMYITHPOBAHBI TO-Pa3HOMY:

1) B nagane ¢popmynupyeTcs ycIoBHe 3a1a4d, B KOHIIE TPUBOIUTCS BOIPOC WITH BOTIPOCHI (ISt
yaoOcTBa OIICHWBAHUS JIyYIlle, €CJIM BOIMPOCOB OyJIEeT HECKOIBhKO). BHyTpm Bompoca MOXKeT
COZIePIKaThCsl TOTIOTHUTENNbHAS HHPOPMAIHs, KOTOPYIO CI0KHO BHEJIPUTH B TEKCT YCIIOBHS;

2) Bompocel 3amaum  (GOpMYNHPYIOTCS B TEKCTE YCIOBUS, Ha TOM JTame, Korja Bce
HeoOXOJMMBbIe JaHHBIE Ui OTBETAa HAa KOHKPETHBIA BOIPOC NPHUBEIEHBL. DTO HUMEET CMBICI B
cJlydae JI0CTaTOYHO OOJIBINON 3a1a4M, U MOKET OBITh JIMIITHUM Ha HIKOJBHOM M MYHHIMIIQJIBHOM
JTamnax.

UroObl He 3arpoMOKAATh TEKCT YCIOBUS 3aJa4d M3 HEro MOXHO BBIHECTH B
AOTIOTHUTEJIbHYI0 HH(popManmio (1ocie GopMyInpoBaHHS BOIIPOCOB) HEOOXOAUMBIE (OPMYIIHL,
[IpaBUJjIa IEPEBOIa BHECUCTEMHBIX €MHUII, HCIOJIb3yEMBIX B 3a/1a4€, CIIPAaBOYHbBIE ITaHHBIE.

OnumnuanHple 3aJaud [0 XUMHMM MOXKHO pa3JefluTh Ha TPU OCHOBHBIE TPYIIIbI:
Ka4eCTBeHHbIE, PaC4YEéTHBIE (KOJUYECTBEHHBIE) U IKCIePHMEHTA/IbHbIC.

B kadecTBeHHBIX 3aJa4ax MOXET NOTPeOOBaTbCA: OOBSCHEHHE HKCIEPUMEHTAIBHBIX
¢dakToB (HampuMmep, HM3MEHEHUE IIBeTa B pe3yJibTaTe peakiiH); pacHo3HABAHUE BEILECTB;
[OJly4YeHHE HOBBIX COEIUHEHUH; MpeAcKa3aHWe CBOWCTB BEIECTB, BO3MOXKHOCTU IPOTEKAHUS
XMMHYECKHX Ppeakluil; omnucaHue, OOBSICHEHUE TeX WIM HMHBIX SBJICHUH; pa3JelieHHe cMmecel
BEIIECTB.

Knaccuueckoit Qopmoii kauecTBeHHOW 3afauMl  SBISICTCS 3A0AHUE CO  CXeMaAMU
npespawienuii (uenoukamu). (B cxemax crpeiku MoryT ObITH HalpaBlieHbl B JIIOOYIO CTOPOHY,
UHOIIA JJa)ke B 00€ CTOPOHBI (B 3TOM CiIy4ae KaXKIOH CTpelIKe COOTBETCTBYIOT JIBa PA3JIMYHBIX
ypaBHEHUS peakimii). Cxembl npeepauieHuil BEeIecTB MOXHO KIacCH(PHUINPOBATH CIEAYIOIIIM

o0OpazoM:

871



1. [Ilo o6nexTam:
a. HEOpraHUYecKue;
b. opranmdeckue;
C. CMCIIaHHBIE.
2. Tlo d¢opme cxempl mpeBpamieHUul (CXeMbl MOTYT OBITh ITUHEHHBIMH, pa3BETBIEHHBIMU,
UKTAYECKUMH ).
3. Ilo 00BEMY | THITY IPEIOCTABICHHON HHPOPMAITUH:
a. JlaHbI Bce BemecTBa 0€3 yKa3aHUM yCIOBUI IPOTEKAHUS PEAKIIUN.
b. Bce nim HexoTopble BemiecTBa 3amudpoBansl OykBaMu. Pa3Hble OYKBBI COOTBETCTBYIOT
Pa3HBIM BeIlleCTBaM, YCJIOBHsI IPOTEKAHUSI pEaKuil He yKa3aHBbl.
c. BemectBa B cxeMe TONHOCTPIO WM YaCTHYHO 3amuppoBaHbl OyKBAMH W yKa3aHBI
YCJIOBHS IPOTEKAHUS PEAKIIUN UIIH peareHThI.
d. B cxemax BMecTO BeIIeCTB [aHBl DJIIEMEHTHI, BXOJSIIME B COCTaB BEIECTB,
B COOTBETCTBYIOIIMX CTETICHSIX OKUCIICHUSI.
e. Cxembl, B KOTOPHIX OpraHMYECKHe BelecTBa 3amu(poBaHkl B BUIE OpyTTO-HOpMyII.

JHpyras ¢opmMa KadecTBEHHBIX 3alad — OTO ORUCAHUE XUMUYECKO20 IKCHepuMeHmd
(MBICIIEHHBIN SKCIIEPUMEHT) ¢ YKa3aHHWEM YCJIOBUH MPOBEJEHUS peakuuili u HabmoaeHuit. Jlannas
(dbopma no3BoJsieT Gosiee MOAPOOHO OMHUCATH YCIOBHS CHHTE30B U HAOIOJCHUS, YeM IeN0oYKa, OHa
OTIpaB/iaHa, eCJIA HAOJFOIEHUS IOTIOHSIOTCS KOJMUECTBEHHOW HH(pOpMAIIei.

B pacuérHpix (KoJMYeCTBEHHBIX) 3aJadax OOBIYHO HEOOXOIUMBI Pacy€Thl COCTaBa
BEIIECTBA WJIM CMECH BEIIECTB (MAaCCOBBIH, 0ObEMHBIN U MOJIbHBIN MPOLEHTHI); pacuéThl COCTaBa
pacTBopa (IIPUTOTOBJIEHUE PACTBOPOB 3a/laHHOM KOHIEHTpPALMU); pacu€Thl C MCIOJIH30BAaHHEM
ra3oBbIX 3aKOHOB (3aKOH ABorazapo, ypaBHeHue Kianeiipona-MeHjieneeBa); BbIBOJ XUMHUYECKOM
(hopMyIIBI BellecTBa; pacuéThl MO XUMUYECKHM YPAaBHEHUSM (CTEXUOMETPUUYECKHE COOTHOIICHUS);
pacuéThl C UCMOJIb30BAHUEM 3aKOHOB XMMHYECKOH TEepMOJMHAMUKU (3aKOH COXPAaHEHUs! SHEprum,
3aKkoH ['ecca); pacuéThl ¢ UCIOIH30BAHMEM 3aKOHOB XMMHUECKON KMHETUKHU (3aKOH JIEHCTBUS Macc,
npaBwio Bant-['odda, ypaBHeHume Appenuyca), pacu€Thl C HCIOIH30BAHUEM KOHCTAHT
paBHOBecus. B paMKkax IIKOJILHOTO ATarna Takue 3a/1a4i MOTYT OBITh B KQUeCTBE CaMOCTOSITENIbHBIX,
HO YK€ Ha MYHULUIIAJIHLHOM YPOBHE KeJIaTeJIbHO YTOObl yUaCTHUK Ha OCHOBAHUU KOJUYECTBEHHBIX
pacuéToB Jiean Tak)Ke KauyeCTBEHHbIE BHIBOJIBI.

Yame Bcero oIMMIMAgHBIE 3aJaHUs BKJIIOYAIOT B €e0sl HECKOJIBKO THIIOB 3a/ad,
T. €. IBIISIOTCS KOMOMHHMPOBAHHEBIMHE. B 3a7aue MokeT ObITh M30BITOK WM HEJOCTATOK JaHHBIX.
B cnyuae u30bITKa IMIKOJIBHUK JOJKEH BBIOpAaTh T€ JaHHBIE, KOTOpble HEOOXOIUMBI NIl OTBETa
Ha IIOCTaBJICHHBIH B 3ajaye Bompoc. B ciyuyae HemocTaTka JaHHBIX IIKOJIBHUKY HEOOXOAMMO

IIoKa3aTb YMCHHC IIOJIb30BATHCA HCTOYHUKAMUA CHpElBO‘IHOfI I/IH(I)OpMaI_II/II/I (H606X0,Z[I/IMO
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MPEeTyCMOTPETh €€ HAIMYNe y YYAaCTHUKOB) M M3BJIEKaTh HEOOXOJUMBIC NI pelleHusl JaHHbe. B
XUMHUH, Oyarojiapsi OrpaHMYEHHOMY KOJIMYECTBY HIIEMEHTOB IPH HEJIOCTATKE JaHHBIX MOXHO
paccMOTpeTh OTPAaHUYEHHOE YUCIIO BAPHAHTOB, CIEAYET OTMETUTH, YTO YCIIOBHE 3aJladH, JIOJKHO
coJiepkaTh HHHOPMAIUIO, TTO3BOJISIONIYIO HA OCHOBAaHHUH Mepedopa caenaTh OJJHO3HAYHEIE BHIBOJIBI.

MuHnMaIbHBIH YPOBeHb TPe0OBAHMI K 32/IaHISIM TEOPETHYECKOr0 Typa

B TeopernueckoM Type IMIKOJBHOIO 3JTama OJUMIHAILI MPEIMETHO-METOINUYECKUM
KOMHCCHSIM  HEOOXOAMMO pa3paboTaTh 3ajJaHus, pacKpblBaromue oOsi3arenpbHoe 0a30Boe
coJiepkaHue oOpa3oBaTeNbHOM 00JacTH W TpeOOBaHUS K YPOBHIO TMOATOTOBKH BBITYCKHUKOB
OCHOBHOM U CPEAHEN IIKOJIBI II0 XUMUH.

Jns ygamuxces 9, 10 m 11 ximaccoB 3aaHusl TEOPETHUECKOTO Typa IMKOJBHOTO 3Tara
JIOJDKHBI OBITH pa3paOOTaHBl OTACNBHO JIJISI KaKIIOTO Kiacca (Mmapauienu), i ydammxcs S5-8
KJIACCOB, KaK OTIENBbHO IS KaXJOTro Kiacca, Tak W JUIS BO3PACTHBIX TPYMIM, OOBETUHSIONTNX
HECKOJIbKO KJIaccoB (mapauieseil).

K onmumMnuagaeiM 3a/1aHuSM TPEIbIBISIFOTCS CIEAYIONUE 00IIHe TpeOoBaHUS:

— COOTBETCTBUE YPOBHS CIIOKHOCTHU 3aJaHUM 3aBJIECHHON BO3PACTHOM I'PYIIIE;
— TeMaTH4ecKoe pa3HoOoOpazue 3adaHui (3a0aHusA O001HCHbI OMHOCUMBCA K PA3TUYHbIM

pazoenam Xumuu, 0COOEHHO 8 CIAaAPUIUX K1ACCAX);

KOPPEKTHOCTH (POPMYITUPOBOK 3aIaHUIA;

— YKa3aHnu€ MaKCUMaJIbLHOI'O Oasta 3a KaxxJoe 3aJjaHue U 3a TYpP B IICJIOM;

COOTBETCTBHE 3a/IaHUI KPUTEPUSIM U METOJMKE OTICHUBAHUS;

— HaJM4ue 3aJJaHui, BBISBISIONUX CKIIOHHOCTh K HAYYHOU JIESATENHHOCTH U BBICOKUIN YPOBEHD
WHTEJUIEKTYalIbHOTO Pa3BUTHS YYaCTHUKOB;

— HajJWuue 3aJlaHuli, BBIABISIONMIUX CKJIOHHOCTh K TOJYYCHHIO CHEIHATbHOCTH, IS
MOCTYIUICHHUSI Ha KOTOPYIO(-bI€) MOTYT OBITh TOTEHIHATBHO BOCTPEeOOBAaHBI pPe3yJbTaThl
OJIUMITHA/TBI;

— HEJOIyCTHMO HaJM4YUe 3aJIaHui, IPOTHBOPEUAIUX MIPABOBBIM, YTHYECKHM, ICTETHICCKUM,
PENUTHO3HBIM HOPMaM, JIEMOHCTPUPYIOIIAX aMOpaIbHbIE, IIPOTHBOIPABHBIE MOJICTH MTOBEJICHHS 1
T.IL.;

— HEJIOIyCTHMO HaJIM4Ke 3aJaHui, MPEJCTaBICHHBIX B HEM3MEHHOM BHJE, JyOIMPYIOINX
3a/1aHus TPOILIBIX JIeT, B TOM YHCIIE JJIsl APYTroro YPOBHS 00pa3oBaHUs;

— 3aJlaHWe OJIMMITHAJIBI Ja)Ke Ha IIKOJIHFHOM YPOBHE JIOJDKHO OBITH CIOXKHBIM, T.€. HE JIOJDKHO
MpearnoiaraTh pelieHrne B OJHO JeliCTBUE.

[Ipu pa3zpaboTke KpUTEpHEB M METOAHMKH BBHINOJHEHHBIX OJMMITHAIHBIX 3aJlaHUi Ba)KHO

PYKOBOJCTBOBATHCSI CIEAYIOLIUMHI TPEOOBAHUSIMU:
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— MpejjiaraeMoe perieHue JOJKHO OBITh €IWHCTBEHHBIM (KeJaTeIbHO) WX  HY)KHO
paccMOTpPeTh Bce BO3MOYKHBIE BAPUAHTHI PEIICHUS;

— KaXIpli Imar pemeHds OJDKEH OICHWUBATHCS, MPH HECKOJIbKAX BapHaHTax peIIeHUs,
BEepHBIE OTBETHI Ha BOIIPOCHI IOJDKHBI OIIEHUBATHCS OJMHAKOBO, HE3aBUCHUMO OT ITYTH PEIICHHUS;

— cHucTeMa OICHMBAaHHUS JIOJDKHA COJEpXKaTh OIICHKM 3a OTBETHl Ha 3a/JaHHBIE B 3ajaye
BOMPOCHI U UX JIETAIN3AINIO B 3aBUCUMOCTHU OT ITyTH PEIICHUS;

— mpu pa3pabOTKe CHCTEMBI OIICHWBAHMS PACUETHBIX 3aJlad HEOOXOJIUMO MPEeIyCMOTpPETh
OTCYTCTBHE «IBOMHOIO HakazaHHUs» (€CIM B pacueTe JOMyIeHa OIInOKa, KOTopasl MOBIEKIa 3a
co0oil HeBepHBIC Pe3yJIbTAaThl B TOCIEAYIONIMX BBUUCICHHUSX, TO OaUTbl CHUMAIOTCS TOJIBKO 3a
caMyl0 TIepBYIO OMMOKY TIpW YCIOBHHM, 9YTO HOBBIX OIMMOOK HE JOMYyIIeHO, a

MOJTyYeHHBIH pe3yJIbTaT UMeeT GU3NYECKUN CMBICH).

1.3. Mertoau4yeckne mMOAX0AbI K COCTABJIECHHIO 3aJaHHil MPAKTHYECKOro Typa
HIKOJBHOI'0 3Tana oOJJHMITHAIBI

3agaHns MPaKTHYECKOro Typa OJHMIHUAIBI HOJKHBI 1aTh BO3MOKHOCTHh BBISABHTH H
OIleHHTh:

- 9KCIIepUMEHTATbHBIC HABBIKH;
— HaOJIIOIATEIbHOCTD,
- 3HaHWe OCHOBHBIX CBOMCTB BEIIECTB M KAUECTBEHHBIX PEaKIINH.

[IpakTudeckuii Typ JOMKEH BKIFOYATH 33/IaHUs KAYECTBEHHOTO, TOTYKOJIUYECTBEHHOTO WIIH
KOJIMYEeCTBEHHOTO aHaim3a. Ecniyu yuyacTHWKaM mpejjaraercs CHUHTe3, TO oOsi3aTellbHa CTaaus
BBIICTICHUS BEIIECTBA U €ro aHaim3a (J0Ka3aTelbCTBO COCTaBa, aHAIM3 HA BO3MOXKHBIC IPUMECH).
Bmecto cuHTe3a MOXKHO MPENTIOKUTh yYaCTHHUKAaM OYHMCTKY BeIECTBA, HAIpUMeEp, METOJO0M
MePEeKPUCTAIUIN3AINH, KAYeCTBEHHBIN aHaIN3 OYHIIICHHOTO BElIecTBa Takxke oOs3arteneH. Ciemyer
OTMETHTh, YTO ISl OICHWBAaHUS CHHTETHYECKHX 3aJad HEoOXOJWMO pa3padoTaTh CHCTEMY
OIICHUBAHMSI, UCKITIOYAIONIYIO TapaMeTphl, KOTOPbIE HE MOTYT OBITh IPOBEPEHBI JKIOPH.

[Ipu cocTaBieHun 3aaHuil KQUECTBEHHOTO aHAM3a XeJlaTebHO MOJAOUpPATh BEIeCTBa MO
pa3IMYmsIM B HX KUCIIOTHO-OCHOBHBIX CBOHCTBAX, OKACIHTEIFHO-BOCCTAHOBHUTEIBHBIX, a HE JIeNIaTh
yIIOp Ha YHHKaJIbHBIE KaYeCTBEHHBIC PEAKIIMA KOHKPETHHIX HMOHOB. [ ompeseneHHs BEIeCTB
MOKHO TIPEIyCMOTPETh HEJIOCTATOYHBIH HA0Op «OTKPBITHIX» PEareHTOB (HEIOCTATOYHBIN IS
ompesieieHUus] BCEeX HEW3BECTHBIX BEIIECTB, B KaueCTBE pEareHTOB B 3TOM ClIydae MOXKHO
WCIIOJIb30BAaTh OTKPBITHIE BEIECTBA WM MPOBOJUTH «CIEMbIE» OIBITHI MEXAY HEU3BECTHBIMH,
KOTOpBbIE TIO3BOJISIT OTKPBITh HMX) WJIA U30BITOYHBIM (YYaCTHHK JIOJDKEH BBIOpAaTh W3
MIPEJICTABIICHHBIX BEIECTB HEOOXOAUMBIE W TIPOBECTH ONBITHI, B 3TOM CIIy4ae BO3MOXKHO OOJBINOE

KOJIMYCCTBO BAPUAHTOB PCHICHUS, YTO 3aTPYJAHUT OI_ICHI/IBaHI/Ie).

874



Ecmm MPOBCACHUC MTPAKTUYICCKOTI'O Typa HCBO3MOKHO, TO B KOMIUICKT TCOPETUICCKOI'O Typa

He00X0IMMO BKJIFOUMTH 3aJ1ady, TPeOYIoIasi MbICIEHHOTO SKCTIEPUMEHTA.

2. llpuHounbl popMUPOBAHUSI KOMILJIEKTOB OJTHMITHATHBIX 3aaHUHII 1 MeTOAHYECKHE
MOAXO0bI K COCTABJICHHIO 32 IaHHII MYHHIIHNIAJTLHOT0 3TANA OJIMMITHAIBI

OCHOBHBIC  TPUHIHIEI  (POPMHUPOBAHUS KOMIUIEKTOB  OJMMIHWAIHBIX  3aJaHWid ¥
METOJINYECKUE TIOJAXOJbl K COCTABIEHUIO 3aJlaHUil MYHUIUMNAIBHOIO JTala OJIMMIIUAIBI
COOTBETCTBYIOT aHAJIOTUYHBIM MPHUHIUIIAM M TOJIXOJaM IIKOJIBHOTO 3Tamna, MpUBEIEHHBIM B 1. 1.
P 3TOM CIIEAYET YUUTHIBATE PSIJT OTIUUHA.

Jnst yaammxest 9, 10 u 11 kaccoB 3a1aHusi TEOPETHUECKOTO Typa IIKOJIBHOTO ATara MOTYT
OBITH pa3paboTaHBI OTACIBHO IS KAXKIOTO Kjacca (mapauienun), Ui ydammxces 7-8 KiaccoB, Kak
OTIENBHO JUIs KaXJOro Kiacca, TaK M JUIs BO3pPAcTHOW TPYIIBI, BKIIOYaroled oba Kiacca
(mapannenm).

[Ipr ¢dopmMupOBaHHM KOMILUIEKTa OJIMMIHMAIHBIX 3aJ@aHUi JUIS Tapaield HeoOXOIMMO
YUUTHIBATh, ¢ KAKUMU TEMaMHU IIKOJFHUKU YK€ 03HAKOMUJINCH B Kypce XuMuu. OJHAKO MIPHU 3TOM
KOMILJIEKT J0JI’KeH coldep:kaTh 3a/1a4d Mo BceM pasaejamM Xxumuu. Henomyctumo BKIIOUEHHE
B koMiiekT 10 mimm 11 kjacca 3amad TONBKO MO OPraHUYECKON XWMHH WM KaKUM-TO JPYTHM
TEKYIIIUM TeMaM IIKOJBHOTO Kypca. KOMIIIEKT JOJDKEH OXBaThIBaTh BeCh MaTephal IIKOJIHHOTO

Kypca, TpoiIeHHBI K MOMEHTY IPOBEICHHUS dTara OJTUMITHAIbI.

3. HeoOxoaumMoe MaTepHAJLHO-TEXHHYECKOE o0ecrevyeHne /s BbINOJHEHHS
OJTMMITHATHBIX 3aJaHHI IIKOJIHLHOI0 3TANA OJHMITHAIBI

Jlnst  mpoBeneHUST BCeX MEpPOMNPUATUN ONUMIHAIbI HE0OXOJuMa COOTBETCTBYIOIIAS
MaTtepuaibHas 6a3a, KOTopasi BKJIIOYaeT B ce0sl AJIEMEHTHI 711 IPOBEJCHUS 001020 Ul 08)YX TYPOB:
Meopemuyecko2o U NPaKmuieckozo.

Teopernuecknii Typ. KaxaoMmy yYacTHHKY JOJDKHBI OBITH TIPEJOCTaBJICHBI 3ajaHMS,
nepuoguueckas cuctema JI.M. MengeneeBa, Tabnuiia pacTBOPUMOCTH W pajl HaMpsDKCHUS
METaJIOB, MPOIITAMIIOBAHHBIE TETPaAW B KJIETKY WU JUCThI Oymaru ¢opmara A4 1jIsi OTBETOB.
XKenarenpHo o0OecneYWTh YYACTHUKOB pyYKaMH C YCPHWIAMH OJIHOTO, YCTAHOBJICHHOIO
OpTraHU3aTOPOM IIBETA.

IpakTuyecknii Typ. /1 mpoBeneHUs] MPAKTUUECKOTO Typa, IMEHTpabHAS MPEAMETHO-
METOJINYEeCKasi KOMHUCCHUSI PEKOMEHJIyeT MPelyCMOTPeTh CIeayrolnee o0OpyIoBaHNe: PEaKTUBHI U
o0opyToBaHWe, KOTOPHIMH YKOMIIJICKTOBaHA IKOJIA, TPH HEOOXOIUMOCTH OPraHU3aTOPhI JOJIKHBI

MPEAYCMOTPETh 3aKyNKY IMPOCTOr0 000py/oBaHUs (TIPOOUPKH, KOJOBI M T.J.) H PEAKTUBOB IS
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MPOBEJICHUST IIKOJIBHOTO dTalma B COOTBETCTBHM C TpeOOBaHWSIMH, pa3paOOTaHHBIMHU
MYHAITUTIATEHBIMA METOTMYECKAMHU KOMUCCHSIMH.

4. HeobOxoquMoe MaTepHAJLHO-TEXHHYECKOE o0ecredeHne /s BbITOJHEHMS
OJIUMITHATHBIX 32JaHUH MYHUIIUNAIBHOT0 ITANA 0JIUMITHAIBI

Jlmst  mpoBeleHUST BCeX MEpPONPUATUN ONUMIHAIBI HEoOXOIuMa COOTBETCTBYIOIIAS
MaTepuasibHas 0a3a, KOTopast BKIIFOYaeT B ¢eOsl 3JIEMEHTHI JJIsl IPOBEICHUSI 00H020 Uil O8YX TYPOB:
MeopemuyecKoeo U NPAKmuyecKo2o.

Teopernuecknii Typ. Kaxxmomy yd4acTHHKY MOJDKHBI OBITH TPEJOCTaBICHBI 3aaHMS,
nepuonndeckas cucrema J[.M. MenneneeBa, Tabmuiia pacTBOPUMOCTH M pajl HalpsOKEHUs
METaJUIOB, OJIAaHKK OTBETOB. JKenmaTerbHO 00eCeunTh YUaCTHUKOB PyYKaMH ¢ YepHUJIAMH OJIHOTO,
YCTaHOBIIEHHOT'O OPTaHU3aTOPOM IIBETA.

[pakTudyecknii Typ. /(19 mpoBeneHHUs] MPAKTUUECKOTO Typa, MEHTpPaIbHAS MPEeAMETHO-
METOIMUECcKasi KOMUCCHSI PEKOMEHIYeT MPeayCMOTPETh clieylomee 000pyJ0BaHUE: PEaKTUBBI U
00opyI0BaHUE, KOTOPHIMU YKOMILIEKTOBAHA IIMKOJIA, TIPH HEOOXOMMOCTH OPTaHU3aTOPBI JOJDKHBI
MPEAYCMOTPETh 3aKyNKy MPOCTOro oO0OpyIoBaHUs (MPOOWPKH, KOJIOBI, OIOpEeTKH W T.JO.) H
PEaKTHBOB Ui TIPOBENEHUS MYHHIANIATBHOTO dTalma B COOTBETCTBUH C TPEeOOBAHHSIMU,

pa3pa60TaHHLIMI/I PETUHOHAJIBHBIMA MCTOAUYCCKUMU KOMUCCHUIAMMU.

S. IlepeyeHbr CHpPABOYHBIX MATEPHAJOB, CpPeICTB CBS3M H  IEKTPOHHO-
BBIYUC/INTEIHHOI TEeXHUKH, pa3peleHHbIX K HCHOJb30BAHHIO BO BpeMsl NpOBeIeHHS
0JIUMITHABI

[Ipy BbBINOJIHEHUU 33JaHUA TEOPETUUYECKOIO0 W MPAKTHUYECKOrO0 TYPOB OJIMMIIMA]IbI
JIOIYCKAeTCsl  HWCIOJb30BAaHME  TOJBKO  CIPABOYHBIX  MaTepUANIOB,  IPEAOCTABICHHBIX
opraHu3zaTopaMy,  HENpOrpaMMHUPYEMbBIX  KaJbKYJSITOPOB.  3alpelaercs  MO0JIb30BaThCs
MPUHECEHHBIMU C COOOH CHpaBOYHBIMU MaTepuajaMH, CpEJICTBaMU CBS3M M DJIEKTPOHHO-

BBIYHMCJINTEIILHON TEXHUKOMH.

6. Kpurepuu 1 MeToIMKa OLICHUBAHHS BbINOJHEHHbBIX OJTMMIIHATHBIX 321aHUIl
Cucrema 1 METO/IMKA OIICHUBAHUS OJIMMITMAJHBIX 3aJJaHUI JOJDKHA MO3BOJISITE 0ObEKTUBHO
BBISIBUThH PEAJIbHBINA YPOBEHb MOJTOTOBKY YYACTHUKOB OJIMMITUAIBI.
C ywetoM »5TOro, mnpu pa3pabOTKe METOJMKU OIICHHUBAHUS OJIMMIIMA/IHBIX 3aJaHui
MPEMETHO-METOJUYECKUM KOMHUCCHUSIM PEKOMEHYETCS:
— 10 BCEM TEOPETHMYECKUM U MPAKTUUECKUM 33JaHUSIM HA4YUCJICHUE OaJJIOB IPOU3BOAUTH

IOCJIbIMUA, a HEC I[pOGHBIMI/I HYUCJIaMHU,;
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— o0mmii pe3yapTar 10 UTOraM Kak TEOPETHYECKOT0, TaK M MPAKTHYECKOTO TypOB OIICHUBATh
MyTeM CJIOXKEHUS 0aJIOB, OMYYSHHBIX YYACTHUKAMHU 32 KaXK/I0€ TEOPETUUECKOe U MPAKTUYECKOE
3a/laHKe.

OreHKa BBIMOJIHEHHS] YYACTHUKOM JIFOOOTO 3a/laHvsl He MOKeT ObITh OTPHIATEJIbLHOI,
MUHUMAaJIbHasI OTICHKA, BBICTABIIIEMAas 32 BBITIOJHEHUE OT/ICIBHO B3ATOTO 3a1aHus () 6a/uioB.

HtoroBas omeHKa 3a BBHIIOJHEHHUE 3aJJaHII OIpeIesieTcsl IyTEM CIIOXKESHHSI CYMMEBI 0allioB,
HaOpaHHBIX YYAaCTHUKOM 3a BHITMIOJHEHHE 3aJaHUN TEOPETUYECKOTO0 M IMPAKTUYECKOTO TYpPOB C
nocienyomuM npuBeaeHrneM kK 100 OamipHON cucTeMe (MakCHMallbHas OIleHKa IO HWTOTaM
BeITOTHEHUST 3amanuii 100 OamioB, Hampumep, TeopeTmdeckuit Typ He Oosee 100 Oaos,
npaktudeckuit Typ e 6osee 40 6amios, Torma (100 + 40) = 1.4 = 100). Pesynprar BeIYHCICHUS
OKpPYTJISIETCSl 0 COTHIX, HAMpUMeEp, YYACTHUK BBIMOJTHHUI 33/laHUs TEOPETHUYECKOTO Typa Ha 92
Oaya, 3aaHus MPaKTHYECKOro Typa Ha 33 Gana;

Hrorosas onenka (92 + 33) ~ 1.4 =125 + 1.4 = 89.2857..., T.e. okpyrnéuno 89.29.

7. llpuMepsbI 32/1a4 ¢ pelIeHUSIMUA H CHCTEeMOI OlleHUBAHUSA
3agaua 1

YcioBue 320291

N3BecTHO, YTO B KadyecTBE pa3phIXJIUMTENSl JUJIsI TeCcTa MCIOJb3yeTcs NHUIeBas cojaa
(buxapOoHAT WM TUAPOKAPOOHAT HATPHS), TAK KaK B pe3yabTaTe TEPMUUECKOTO PA3I0KEHHS 3TOTO
COCIMHECHUSI WM TIPH B3aWUMOJICHCTBUHM C KHUCJIOTOH 0OpasyeTcss ras, pa3phIXJISIFOIIHN TECTO.
B kauecTBe KHCIOTBI MOXET OBITh, Hampumep, MEn, umeromuii pH<7. Hamumute ypaBHeHHs
YHOOMSIHYTBIX pEaKkIMil. YpaBHEHHE PEaKIHUH C KHACIOTAMHM HAllMIIUTE B MOJEKYJISIPHO-HOHHON
(dopme, 9TOOBI HE THCATh BCE KUCIOTHI, KOTOPhIE MOTYT BCTPEUATHCSI B TPOAYKTaX MUTAHUS.

Kakme emg BemecTtBa MOryT OBITh HUCHOJB30BaHBI (HMCHOJB3YIOTCSI) B KauecTBe
paspeixsinteneii. [lpuBenuTe mpuMep Takoro BellecTBa, OOOCHYWTe CBOW BBIOOp, HAMUIINTE
YPaBHEHHUsI peaKInil, KOTOPbIE MOT'YT IIPOTEKATh IIPU B3aUMOIEHCTBUM C KUCIOTAMHU U HarpeBaHUU.

Pemenue:

2NaHCO; —~—5Na,COs + H,0 + CO2?

['unpokapOoHat HaTpuUs B BOJIE JUCCOLUUPYET HA NOHBL:

NaHCO3 + aq —»Na aqg + HCO3 g

C KkucnoraMu pearupyeT TOJIbKO MMApOKapOOHAT-HOH:

HCO;™ + H" — H,0 + CO21 uiu

HCOs3™ + H;0" — 2H0 + COz1

B kauecTBe pa3phIXiuTeiss MOKHO MPEUI0KUTh KApOOHAT aMMOHUSL:

(NH4)2C03 —— 2 NH31 + CO21+ H20
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(NH4)2CO3+ aq —NHa"5q + CO37 g
COs> + H" — HCO;”

HCO;™+ H" — H,0 + CO»?
(NH4)HCO3; —“— NH31 + CO21+ H,0
(NH4)HCOs+ aq —NHs"aq + HCO3 g
HCO;™+ H" — H,0 + CO»?

Cucmema oueHueanun:

1. Peakius TepMudeckoro pa3ioKeHus TIpoKapOoHaTa HATPUSI 2 Oamrta
2. Peakmus ruapokapOboHaT-HOHA C TPOTOHOM HJIH THIPOKCOHUEM 2 Oamrta
3. O6ocHOBaHHBIN BBIOOD BEIleCTBA 2 Oamna
4. Peakmust TepMudecKkoro pa3nokeHusl MPeaI0KEHHOTO pa3phIXIIUTENs 2 Gamna
5. Peaxmust mpoIyKTOB TUCCOIUAIIN TTPEUIOKEHHOTO Pa3phIXIIATEIS 2 Gama

C TIPOTOHOM HJIU THJIPOKCOHUEM
HUTOTI'O: 10 6amnoB
3agaya 2

YcioBue 320291

[Ipu npormyckanuy napoB BOJbI Ue€pe3 OKCHJT KAJIbIUS Macca peakIMOHHON cMech
yBenmumiIach Ha 9,65%. Onpenenure NpOLEHTHBINA COCTAB MOJIyYEHHON TBEpAOH CMECH.

Pemenue

3anuiemM ypaBHEHUS] XUMUYECKOW peaKIuu:

CaO + H20 = Ca(OH)2

Koneunast cMech siBisieTcst TBEPbIM BELIECTBOM M MOKET COCTOSATH TOJIBKO U3 I'MIPOKCH/IA
KaJIbLIMsl WJIM CMECH OKCHJIA C TUAPOKCUIOM KaJlblUsl, IO9TOMY MOYKHO CZI€JIaTh BbIBO/JI, UTO BOJA
IpopearupoBasia MOJHOCTHIO U IPUPOCT MACCHI PEaKIIMOHHOM CMeCH paBeH Macce
MpopearupoBaBIlel BOJIBI.

IIpogeoém pacuémuor:

IIyCTh UCXOJIHOE KOJIMYECTBO OKCH/IA KAJIbIUs paBHO X MOJIb, TOTJA:

macca npopearupoBasiieit Bojabl: m(H20) = M(Ca0O) v(CaOucx) ® = (40+16)x°0,0965= 5.4 x,

KOJIMYEeCTBO MOJIb Tpopearuposasiieii Boabl: v(H20) = 5,4 x/18 = 0,3 x,

TaK Kak 1mo ypaBHeHuro peakiuu CaO u H,O pearupytoT B cooTHommeHuu 1:1, KoamdecTBO
pearupyromux BemecTB paBHbL: V(CaOpear) = V(H20) = v(Ca(OH)2) = 0,3 x.

3Hasl KOJIMYeCTBA BEIECTB, MOYKHO OIpeIeIuTh Macchl octanierocst CaO u
oOpazoBasiierocst Ca(OH)»:

m(CaOeer) = 0,7-x"(40+16) = 39,2x, m(Ca(OH),) = (40+32+2) -0,3x = 22,2,
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IIpu 3TOM 00IIasi Macca KOHEYHOM cMecu m(cmecu) = 61,4x.
®(Ca0) =100%"39,2x/ 61,4x = 63,84%
®(Ca(OH)2) = 100%°22,2x/61,4x = 36,16%
Te e pe3yabTaThl MOKHO MOJYUYHUTb, PEANOJIOKHUB, UYTO UCXOJHASI CMECh COAEPKUT 1 MOJIb
OKCHJa KaJIbIH, T.€. X = 1.
OtBet: ®(Ca0)=63.84%  w(Ca(OH)2)=36,16%

Cucmema oyeHueanuAa:

1. VYpaBHEeHHE XMMUYECKON peaKIIUN 2 bamna
2. O00CHOBaHHBIN BBIBOJ] O TOM, UTO BOJA IMpopearupoBaia MmoJIHOCTHIO 1 Gamn
3. OOGocHOBaHHBII BBIBOJ O TOM, UTO MPEJCTABIIET COOOH MOIydeHHAs! CMECh 2 Oamrta
4. Pacuér maccel CaO B OTy4eHHOU cMecH 2 Oamrta
5. Pacuér maccel Ca(OH). B monmyueHHOU cMecu 1 Gamn
6. Pacuér Maccel noy4eHHON cMecH 1 Gamn
7. Pacuér w(CaO) 1 Gayr
8.  Pacuétr w(Ca(OH),) 1 Gayr

HNTOI'O: 10 6amros
3amaua 3

YcaoBue 3a1auun

N3Bects sBIseTCST OAHMM W3 HamOoJiee PaCIpOCTPaHEHHBIX H  PA3HOCTOPOHHE
HCTIOJIB3YEMBIX XUMHUYECKUX TPOAYKTOB, MPOU3BOAMMBIX M MOTPEOJSIEMBIX 10 BCEMY MHUDPY.
OO6mmeMupoBoOe MPOU3BOICTBO HETAMEHOHN M3BeCTH (OKCHI Kablns) oneHnBaeTcst B 300 MIH TOHH
B roj. [lomydaror €€ oOkurom m3BecTHsKA (KapOoHAT Kaiublus) mpu Temneparype 1100-1200 °C.
[Ipu B3aumonelicTBUM HETalEéHON U3BECTU C BOJOW MPOUCXOIMUT MPOIIECC TallleHHs U MOTydaeTcs
raméHasi U3BecTb (TUIPOKCH]T KaJIbIIHs).

1. Harmumure ypaBHEHHWS peakiuid, NPUBOASIIMX K TIOJYYCHHIO TamEHOH W3BECTH
u3 u3BectHsKka. [IpuBeaure mo 1 mpumepy MCIOIB30BaHMSI U3BECTH JIoMa (B KBApPTHPE) M B Caiy
(oropone, Ha aye).

2. OneHuTe Maccy M3BECTHSKA, PACXOJyeMyIO €KeroJHO Ha MPOU3BOJCTBO HU3BECTH, U
Maccy TaméHoN U3BECTH, KOTOPYIO MOKHO OBLIO TIOJIY4aTh KaXIbli T'OJl, IOTaCHUB BCIO U3BECTD.

HacplimenHplii BOAHBIM pacTBOp TamI€HOM HM3BECTH HA3BIBAETCS «HU3BECTKOBAs BOJA»
Y UCTIOJIb3YeTCsl KaK KadyeCTBEHHBIM peakTHB Ha yriiekuchwlii raz. B 100 r takoro pactBopa
conmepxkutrcs Bcero 0,16 r camoit raménoit m3Bectu. [IMOTHOCTH 3TOTO pacTBOpa MPAKTHYECKU

HE OTJIUYAETCS OT INIOTHOCTH YUCTOR BOIBI ( Py o = 1 1/M).

3. Kakue BUJIUMBIC UBMCHCHUS ITPOUCXOIAT € HU3BECTKOBOM BOJIOM IIpU MMPOITYCKAaHUHU YCPE3

He€ yIrJIeKucIoro raza? Hanumure ypaBHeHUE peakiiui.
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4. Paccuuraiite 117151 300 T U3BECTKOBOW BOJIBI:

a) KOJIMYECTBO MOHOB KaJIBITHS (B MITYKaX);

0) KOHIIEHTPAIINIO THAPOKCHI-HOHOB B MOJIB/JT;

B) Maccy YTJEKUCIIOro raza, KOTOPYIO 3TOT PacTBOP MOXET MOTJOTUTH ¢ 0Opa3oBaHUEM
MaKCHUMAaJILHOTO KOJIMYEeCTBA OCAJIKA;

I) MUHUMAJIbHBIH 00BEM YTJIEKUCIIOTo Ta3a (H.y.), KOTOPBIX ciIelyeT MPOIyCTUTh Yepe3 3TOT
pacTBOp, YTOOBI BBINAJAIOUINI BHaYalle 0CaJ0K MOJHOCThIO pacTBopuics. Hanummure ypaBHeHMe
peaxIum.

5. I3 mepeuncieHHOTo CMHCKa BEIIECTB: XJIOPUJ HATpPHUsS, XJIOPUI MEIH, XJIOPOBOIOPOI,
oxcun cepri(1V), okenn narpus, okcua meau(1l):

a) BbIOEpHTE U yKa)KUTE BELIECTBA, C KOTOPHIMU U3BECTKOBAsI BOJIa HE pearupyer;

0) BeIOEpHTE M YKaXKUTE BEIECTBA, C KOTOPHIMH M3BECTKOBAs BOJIA pearupyeT, U HAUIIIATE
YpaBHEHHUS PEaKIuii.

Pemenne

1. Ypasrenns peaxuuii: CaCOs3 = CaO + CO,T; CaO + H,0 = Ca(OH)s.

Jloma wu3BeCTh HCHOJB3YIOT TpH peMoHTe (Tobenka, go0aBjieHWEe B IITyKAaTypHBIE,
MMaKJIEBOYHBIE W JIpYIHe BsDKYIIME CMecH), B cagy i OopsOBl C  BpeauTeNsiMU
U IS IPeTIOTBPAIIEHUS] COTHEUHBIX OXXOTOB O€MST CTBOJBI JEPEBHEB W KYCTAPHUKOB, a TaKkKe
W3BECTKYIOT KUCJIbIE IOYBBL

2.[lo ypaBHenmsim peaknmii n3 1 momst (40+12+3-16 = 100 r) w3BecTHSIKA MOIydaeTCs
1 monp (40+16 = 56 r) Heraménoii u3Bectu, a 3areM | monp (40+2-(16+1) = 74 r) raménoil.
CootBercTBeHHO, s moiydeHuss 300 muH T Heraménodt wm3Bectm TpeOyercs 300-100/56 =
= 536 mutH T u3BecTHsKAa. Macca raméHold W3BECTH, KOTOPYIO MOYKHO MOJIy4YaThb KaXKAbId O,
IOTacuB BCIO U3BeCTh, cocTaBigeT 300:74/56 = 396 mJH T.

3.[lpu mpomyckaHWM YIJIEKUCIOTO Tra3a uYepe3 MPO3pavyHyl0 H3BECTKOBYIO BOIY
HaOIr01aeTCsl €€ TOMYTHEHHE.

Vpasnenue peaxuuu: Ca(OH), + CO, = CaCOsd + Hy0.

4. B 300 r u3BectkoBoii BojiwI cogepxutes 0,16-300/100 = 0,48 r Ca(OH),, 4ro cocraBisieT
0,48/(40+2-17) = 6,49-107 mons. OTBeYaeM 110 TYHKTAM:

a) KOJIMYECTBO HOHOB Kanblus 6yaeT paBHo 6,49-107-6,02-10% = 3,91-10! mryk;

0) MoJIsIpHAst KOHIEHTpAaIUs THIPOKCUI-UOHOB 2-6,49- 103/0,3 = 0,0433 moub/i;

B) 0CaJI0K, 00pa3yrolIuiics B peaKkiuy C YIIEKUCIbIM Ia30M, — KapOOHAT KaJlbIuUSs.

Ypasnenue peaxuuu: Ca(OH), + CO2 = CaCOs{ + Hy0.

Ero wmakcumanmbHOoe KonmumyecTBO paBHO KoiumdectBy Ca(OH),, s dwero B MOISIX

Heo0xoauMo cTobKo ke CO2, Macca KOTOpOro coctaBut 6,49- 10344 = 0,286 1;
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r) [IpH U30BITKE YIJIEKUCIIOTO ra3a 0caj0K pacTBOPSIETCS.

Vpasrenue peaxuun: CaCO3d + H,0 + COz = Ca(HCO3),.

UYrtoObl OH pacTBOPHJICA Bech, TpeOyeTcs Kak MHHMMYM emné cronbko xke CO» (6,49-107
MoJIf), T.€. Bcero 2:6,49-107% = 12,98-107 mons.

MUHIMATBHBIH 00BEM YITIEKHCIIOTO ra3a IpH H.y. cocTaBuT 12,98-1073-22.4 = 0,291 .

5. a) He pearupyet u3BecTKOBasi BOJIa TOJIBKO C XJIOPUAOM HATPUSI U OKCUIOM MEJIH;

0) ¢ ocranbHbIMH 4 BEIIECTBAMHM H3BECTKOBAsl BOJA pearupyer, NpUYEM OKCHJ HaTpHs
pearupyeT He ¢ paCTBOPEHHOU U3BECTHIO, a C BOJIOM.

YpaBHEeHHS peakinii:

Ca(OH), + CuCly = Cu(OH)24 + CaCl,

Ca(OH), + 2HCI1 = 2H,0 + CaCl»

Ca(OH), + SO, = CaSOs{ + H,0

Na2O + H,O =2NaOH

Cucmema oueHueanusn:

1. JIBa ypaBHEeHHS peakiuii mo 1 6amry 2 Oamna
JIBa mpumepa HCTOb30BaHus U3BECTH 10 1 Gamty 2 Oamna

2. BepHble pacy€Thl Macc U3BECTHSIKA U FAlIEHON U3BECTH 10 2 Oaia 2+2 = 4 Gaa

3. TlomytHenue 1 Gamn, ypaBHeHHe peakuuu 1 6amn 1+1 =2 Gamna

4. Bepnusle pacuéTsl a)-T) 1o 2 6aia, ypaBHeHHE peakiuu 1) 1 6amr 4-2+1=9 6amnoB

5. BepHble ykazanus pearupyet/He pearupyet o 0,5 6amia 6-0,5 = 3 baya
VYpaBuenus peakiuii o 1 6amny 4-1= 4 6anna
HUTOI'O: 26 6aiioB

3agaua 4 (npakTH4yeckuii Typ)

Ha mpakTudeckux Typax IOKOJBHBIX XUMHYECKHX OJIMMIIAA]] YYaCTHHKAM MOKHO
[IPEJIOKUTH BBIIOJHUTH 3aJa4y [0 PACIIO3HABAHUIO BOJIHBIX PACTBOPOB Pa3IMUHBIX BewecTB. J{is
pelIeHns TakWxX 3aJad OT Y4YacTHHKa TpeOyeTcsi He TOJbKO 3HAHHE pa3IMYHbIX KayeCTBEHHBIX
peakuuif, Ho ¥ HaOIIONATEeNbHOCTh, JIOTUYECKOE MbIIUIEHHE, aKKYypaTHOCTb M JApYrHMe BechbMa
BaXKHbIE KauecTBa Il XUMHUKa-3KCIIEPUMEHTATOPA.

Jlnst mpoBeieHust TAKOTO Typa He0OX0IUMO:

— HECKOJIbKO IPOHYMEPOBAHHBIX IPOOUPOK C HCCIEAYEMbIMU PACTBOPaMH;

- OpoOUPKU C HOJNMCAHHBIMH PACTBOPAMH BEIECTB, C IOMOIIbIO KOTOPHIX INPOBOAUTCS
OIIpe/ICNICHUE;

- cBoOOHAs TPOOHPKA UITH HECKOIBKO MPOOUPOK JIJIsi TPOBEICHHMS OTIBITOB;

- CTakaH C JUCTWUIMPOBAHHOW BOJIOM JUISI TPOMBIBKM TPOOHMPOK W OOJIBIION CTakaH

JJIsA CJIMBA,
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— JKCJIATCJIbHO PACIIOJIOXKUTH BCC HpOGI/IpKI/I B ITaTUBC HA IIJTACTHUKOBOM IIOJHOCE.

3ananue
YcTaHoBUTE COAEPKUMOE TTPOHYMEPOBAHHBIX TPOOHPOK 1-8, rcmonp3ys BcoMoraTenbHbIe
pacTBOpEI HUTpaTa cepedpa, CepHO KHCIOTHI, THAPOKCHIa HaTpus. [I[poHymMepoBaHHBIE TPOOHPKA
cojiepkar pactBopbl cyibdara menu(ll), kapOoHara HaTpus, NEepMaHTaHaTa Kaius, CyJbduaa
HATpHsI, XJIOPUIa aMMOHUS, XJIOpUIa HUKEIIs, HUTpaTa allOMUHUS, XpoMaTa Kajusl.
1. Hanumwmre ¢hopMyIibl MpeAIoKeHHBIX IS pAaCIIO3HABAHUSI COJICH.
2. WccnemyiiTe B3anMO/ICHCTBIE BCEX HEOKPAIICHHBIX BEIIECTB CO BCEMH BCIIOMOTATEIHHBIMH
pactBopamu. J[ist 3TOro HEOONBIIOE KOIMYECTBO HCCIEAYEMOTO pPacTBOpa IepeleidTe B YHCTYIO
MpoOUpPKY, JO0OaBbTE HECKOJIBKO Karellb BCIIOMOTATeIbHOTO PAacTBOpPA, MepeMelnanTe, 3amullinTe

HaOJIO/IEHUs B TaOJHILY:

AHanm3upyemble [Tpobupka ITpobupka [Tpobupka [Tpobupka

BeIeCTBA No No Ne No

AgNO;

H>SOq4

NaOH

Wsmenenus,
TTPOUCXOTSATITHE
npu 100aBIeHUN

Bruteiite conep:xuMoe mpoOUpPKY B CTaKaH JAJIsl CIMBA, IPOMOMTE MPOOMPKY HECKOJIBKO pa3
BOJOH.
3. HanuiuTte ypaBHEHMsI BCeX peaklUid, KOTOpblEe ObUIM HMCIIOJIb30BaHbI JJISl paclO3HABAHUS
OECIIBETHBIX PacTBOPOB.
4. PykoBOJICTBYSICh OKpacKaMH PacTBOPOB BEIECTB, MOMPOOYITE COOTHECTH HOMEp MPOOUPKHI
¢ hopmynamu cOOTBETCTBYIOIUX cojieil. McnpiTaliTe neiicTBre MIENOYM U KUCIOTHI Ha PacTBOPHI

OKpAIllEHHBIX COJIeH, 3aroHuTe TaOIHILY:

AHanuzupyemblie
[Ipobupka No_ | [Ipo6upka Ne_ | ITpoGupka Ne_ | ITpoOupka Ne
BEIIeCTBa

H>SO4

NaOH

N3menenns,
MIPOUCXO/IATIIHE

pu J00aBICHUN
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5. Hammmute YpaBHCHUSA BCECX peaKuHﬁ, MMPOTCKAOIIUX IIPU B3aHMOJICHCTBUM PacTBOPOB

KHUCIIOTBI M IIETOYH C UCCIIETyeMbIMU PaCTBOPAMHU.

Pemenue

1. Cynear meau(ll) — CuSOQs, xapbonar HaTpus — Na2CQs3, mepMmaHraHat Kauuds —
KMnOs, cynmpdua Harpus — NazS, xiopun ammonust — NH4Cl, xnopun aukenss — NiClz, HuTpar
amromunns — AI(NO3)3, xpomara kanus — K2CrOa.

2. [lepeuncnennple pacTBOPH MOXKHO pa3JeliuTh Ha JBE TPYNNbl: TOJOBHHA W3 HUX
OKpallleHa B pa3IUYHbIE I[BETA, IPyTrHUe OCCIIBETHBIL:

Oxkpamennble  HeokparmeHnHbie

CuSOq4 Na;CO3
KMnOg4 NaxS
NiCl NH4Cl
K>CrO4 Al(NOs)3

CocTaBuM TEOpEeTHUECKYIO TAOIUILy, PACTIOJIOKUB 110 TOPU3OHTAIH BEIIECTBA, KOTOPhIE HaM
HY)KHO ONpEIENUTh, a MO0 BEPTUKAIN JONOJHUTEIbHBIE peareHTh.. Ha mepecedeHnn Kaxaoro

CTOJI6I_[a U CTPOKHU YKAXKEM ABJICHUA, KOTOPHIC MBI OFbI Ha6JIIOI[aJII/I IIpu CJIMBAHUU 3TUX PACTBOPOB.

AHanm3zupyembie
Na>COs3 NaxS AI(NO3)3 NH4Cl
BelIeCTBa
benrrit
YUepuprit
benbrii ocagok Het BuauMbIx TBOPOKUCTHIN
AgNO;3 0CaIoK
peakuus la A3MEHEHUI 0CaZI0K
peakuus 2a
peakuus 3a
2 Bcxunanme
5 [osiBnenue
= < pacTBopa
e = 3alaxa Het BunmumeIx Het BumuMeIx
% = H>SOq4 (BbIZICIISICTCS a3
S 2 TYXJIBIX SIMI] | ©3MEHEHUI H3MEHEHUH
& 8 0e3 3amaxa)
S peaktus 20
= ‘;( peakius 16
T o
I = Bbeprii ocagok
=
= peaxuus 4a, [osBenne
Her
Her BuguMbIX KOTOPBIU Hcye3aer 3amnaxa
NaOH BHIAMBIX
A3MEHEHn pu 100aBIeHUN aMMHaKa
M3menennit
m36piTKa NaOH peaktus 30
peakuust 46
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ConoctaBuB MOJMYYEHHYIO TaOJIHIy ¢ pe3ysibTaTaMu SKCIIEPUMEHTA, MPUXOAUM K BBIBOAY,
YTO B MPOOUPKAX ¢ OECIBETHHIMU pACTBOPAMHU HAXOJISTCS CIIEIYIOIIIE BELecTBa!

— B TOW mpoOHpKe, TJe BbINan Oenblii ocanok npu nodasieHun AgNOs;, npu g00aBiIeHUN
KHUCJIOTHI BBIAEISICS ra3 Oe3 1BeTa W 3amaxa (HaOIOJalloCch BCKHUIIAHWE), a MpH J00aBICHUU
EI0YN BUUMBIX N3MeHeHUH He Ob110, Haxoauics: p-p Na2COs (3to mpobupka Ne  );

— B TOW mpoOuWpKe, T/e BbIMaN 4€pHBIA ocagok mpu godabmeHun AgNOsz, npu 100aBIeHUN
KHCJIOTBI OBLT 3amax TYXJIBIX SUI], a MpH J00aBICHUU MIETOYM BHJIMMBIX M3MEHEHHUI He ObLIO,
Haxowics p-p NazS (1o mpobupka Ne  );

— B TOi mpoOupke, rye BbIIal OeNblii TBOPOXKHUCTHIM ocafok npu jgoOaBieHuun AgNOs,
pH J100aBIeHUH ENOYH OBLT 3aMax aMMHaKa, a Mpu J100aBJIEHUU KUCIOTHl BUAMMBIX U3MEHEHUH
He 6b110, Haxoauics p-p NH4Cl (ato mpobupka No  );

— B TO mpoOupke, rae Bema Oenblid ocanok mpu gobdasienun NaOH, KOTopblid pacTBopsiics
B U30BITKE MIENOYM, a MpH JOOABICHUHM KHUCIOTHI WM HUTpara cepedpa BUANMBIX HW3MEHEHUN
He ObL10, HaxoxuiIca p-p AI(NO3)3 (510 poGupka Ne )38,

Wrak: B mpobupke Ne  maxomutes p-p Na2CO3

B ripobupke No  Haxoautcs p-p NazS

B ipoOupke Ne  naxoautcs p-p NH4Cl

B ipobupke Ne  nHaxoautcs p-p AI(NO3)3

3. YpaBHEHUS peaKIuii:

la) Na,COs + 2AgNO; = AgoCO34 + 2NaNO;

16) Na>COs + H2SO4 = NaySO4 + CO2T + H20

2a) NasS + 2AgNO; = AgoSY + 2NaNO;

26) NazS + H2SO0s = HoST + NaxSO4

3a) NH4Cl + AgNO; = AgCI) + NH4NO;

36) NH4Cl + NaOH = NH3 T + H,0 + NaCl

4a) AI(NOs); + 3NaOH = Al(OH)34 + 3NaNO;

46) AI(OH)3 + NaOH = Na[Al(OH)4] wiu
Al(OH)3 + 3NaOH = Naz[Al(OH)s]

4. Hixe npeanaraeTcst COOTBETCTBUE OKPACOK PACTBOPOB U HOMEPOB MPOOUPOK B OJTHOM M3

BapuaHTOB JIA paCIliO3HaBaHUs.

Homep npobupku

Oxpacka pacTBopa KENTas 3enénas roybast OT p030BOii 10 ProneTOBOI

38 BMecTO «__» LIKOJIbHUK MUIIET HOMEpP MPOOUPKH, KOTOPbI Harucall JabopaHT.
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Oxpacka BOJHBIX pPacTBOPOB OOYCIIOBIEHA MPUCYTCTBHEM B HHUX CIEAYIOIIUX HOHOB:

royryoast

— Cu?, s3enémas — Ni?', xénras — CrO4>, oT po3oBoit 10 ¢uoneToBoii — MnOs”.

OTH 3HAHUS IMO3BOJISIOT YCTAaHOBUTH COACPIKUMOC HpO6HpOK C OKpallICHHBIMU paCTBOpPaAMMU:

Ne  —ppKoCrO4, Noe  —p-pNiCl,, Ne  —p-p CuSO4, Ne

__—p-p KMnOsa.

CocTaBUM TEOPETHIECKYIO TaOJIHITy, PACIIOIOKUB 10 TOPU3OHTAIN BEIIECTBA, KOTOPhIe HaM

HYXXHO OIIPEACIINTb, a IO BCPTUKAIN HJONOJHUTCIIBHBIC PCArcHTHI. Ha HEPECCUCHUU KaXKI0ro

CTOJIONA U CTPOKU yKa)KeM SIBIIEHUS, KOTOPbIE Mbl Obl HAOIOJAJI TIPU CIIMBAHUM 3TUX PACTBOPOB.

AHanu3upyemble )
CuSOq4 NiCl, KoCrOq4 KMnOq4
BEIECTBA
Her
. Her BugumbIx Her BugumbIx P-p n3menns okpacky
. 2 x| H2SO4 BUIUMBIX
= 5 3 U3MEHEHUN N3meHneHnit Ha OPaH)KEBYIO .
s Et 5 HN3MEHECHUU
2 ©o ©
g 5 '8 Het
5 5 H Briman ocamox Briman s6nouno- Het BumuMbIx
~N & E | NaOH BUTUMBIX
BB CHHETO IIBETa 3eJIEHBIN 0CcaloK H3MEHESHUU
U3MEHEeHUH

[IpuBeneHb! HAOTIOACHUS TPU CITIMBAHUU pa30aBIEeHHBIX PACTBOPOB.

Ecnu ucnons3oBaTh KOHIIEHTpUpOBaHHBIN pacTBOp NaOH, To B M30BITKE 3TOTO pacTBOpa

pacTBOpPUTCA CUHUU OCalOK TUAPOKCHUIA MEIN
Cu(OH); + 2 NaOHxomy = Naz[Cu(OH)4]

Kpome 310r0, BO3MOKHO N3MEHEHNE OKPACKH pacTBOpa IiepMaHraHaTa Kajius B NIEJI0YHOM

Cpe,[[e n3-3a pa3JIO)KeHI/I$IZ
4AMnO4~ + 40H™ = 4MnO4* + 2H,0+0»

PactBop mproOpeTéT cHavana TEMHYIO, IOUTH YEPHYIO, OKPACKY M3-3a CMEIICHUS 3eJIEHOTO

1 (uoseToBoro, a MOTOM CTaHET 3eJEHBIM.

5. YpaBHeHHUs peakiuii:
2K2CrO4 + HaS04 = KoCra07 + KaSO4 + H20
CuSO4+ 2 NaOH = Cu(OH)2¥ + Na»SOy4
NiCly+ 2 NaOH = Ni(OH),4 + 2NaCl

Cucmema oyeHueanun:

1. ®opmynsl conelt o 0,5 Oama

2. CooTHeceHue coJei mo npu3Hakam peaknuii o 0,5 6ania

3anonnenue Tadnuib! ¢ Hadbmoaenusamu no 0,5 dasia

VYpaBHeHnus peakuuii no 1 0amry

4. Cootrecenue coneit o npety mo 0,5 6amra
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0,5-8 =4 6anna
0,5-4 =2 b6anna
0,5-12 = 6 6amn0B

1-8 = 8 6ammoB

0,5-4 =2 6anna




3anonuenue Tadnuib! ¢ Hadmoaenusamu o 0,5 Oasa 0.5-8 =4 6anna
5. VYpaBHeHus peakiuii o 1 6amty 1-3 =3 0anna
HUTOI'O: 29 6amios

9. HUcnoab3zoBanue y4deOHOH JuTeparypbl m WHTepHeT-pecypcoB NpH MNOATOTOBKE
IIKOJHHUKOB K 0JTHMIIHA/Ie

[Ipy MOATrOTOBKE YYAaCTHUKOB K INKOJIHHOMY W MYHHUIIUIAIHHOMY ATalaM OJUMITHAIBI
1esaecoo0pa3HoO UCIIONIB30BATh CJIEIYIOIINE HUKETIPUBEIEHHBIE HCTOUYHUKHY.
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Hnmepnem-pecypcuoi
1. Paznen «IIxompHBIE OJIMUMITHAIBI 1o XUMUD» rnoprajia «ChemNet»

http://www.chem.msu.ru/rus/olimp/

2. DnexTpoHHas OWOMMOTEeKa YyYeOHBIX MaTepuaioB 1o xuMmud Tmoprama «ChemNet»

http://www.chem.msu.ru/rus/elibrary/

3. ApxuB 3ajau Ha noptaie «Onumnuasl 1Jis MKOJIBHUKOBY https://olimpiada.ru/activities

4. Caiit «Bcepoccuiickas omumnuaaa MKOJIBHUKOB B T. MockBe» http://vos.olimpiada.ru/
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