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BBenenue

Hacrosimme  pekoMeHmanuu 1O  OpPraHM3alUMyd M [POBEACHUIO  IIKOJBHOIO U
MYHULIMIIAJIBHOTO 3TAllOB BCEPOCCUKMCKOM OJMMIIMAJbI IIKOJIBHUKOB (Jajee — OJIMMIIMAja) IO
XUMHUH COCTaBJIEHbl B COOTBETCTBUU ¢ I[lopsinkom mnpoBeneHuss BCEPOCCHICKOM OJMMITUA]IBI
MIKOJBHHUKOB, YTBEPKACHHBIM MpHKa3oM MunuctepcTBa npocsemienuss PO ot 27 nosops 2020 r.
Neo 678 «O06 yrBepxknenun [lopsiaka mpoBeACHUS BCEPOCCUICKON OJIMMITHAIBI IIKOJIbHUKOBY.

OnuMnuanga 1Mo XUMHUHM MPOBOJUTCS B IIENSAX BBISBICHHS, (DOPMHUPOBAHHUS W PA3BUTHUS Yy
00y4aromuxcsi TBOPUECKUX CHOCOOHOCTEH M MHTEpeca K HaydyHOH (Hay4dHO-HCCIIEOBATEIbCKOIN)
JeATEeIbHOCTH, PONAraH/ibl HAy4YHbIX 3HAaHUM.

3ajaud OJIMMIIUAIBI:

— paclIUpeHre Kpyro3opa IMIKOJbHHUKOB, pPa3BUTHE HUX HWHTEpeca K M3YYCHHID XHUMUH,
MOBBIIICHHE UHTEIJICKTYAJIbHOTO YPOBHS yUalTUXCSl;

— npodeccuoHaabHas OpUEHTalMs OOy4aroUIMXcs, MPUBICYEHHUE TAAaHTIIMBOW MOJOJEKH K
MIPOJIOJHKCHHUIO OOYUICHHMSI B BBICIIIMX y4eOHBIX 3aBeicHusIX Poccuiickoii Denepamnmm

— BBISIBJICHHE HAa pPAHHEM JTale CHOCOOHBIX W TaJaHTIMBBIX YYEHHKOB B LEsIX Oosee
3¢ (HEeKTUBHON TTOJTOTOBKH K OJIMMITHA/IaM BBEICOKOTO YPOBHS;

— CO3JIaHNEe HEOOXOIMMBIX YCIIOBUHN JJIS IOIJICPIKKHA OTapEHHBIX JISTCH .

Onumnuana npooautcst Ha Tepputopun Poccuiickoit denepanumn.

Pabouum S36IKOM MPOBEACHUS OJIMMITUAIBI SIBIISETCSI PYCCKHH SI3BIK.

Yyactue B OonaMMINUAAE UHAUMBUIAYAIbHOE, OJMMIMAJAHBIC 3aJaHUS  BBIOJIHSIOTCSA
YY4aCTHUKOM CaMOCTOSTEIbHO 0€3 MOMOIIH TOCTOPOHHUX JIUII.

CpokH OKOHYAHMS 3TallOB OJUMIIMA[IbI: IIKOJBHOTO 3Tana OJMMIMNAAbl — He mo3aHee 1
HOSIOpS; MYHHULIMIIAIBHOTO ATara OJIMMITHAJIbI — HE Mo3/JHee 25 nexadps.

[IxonbHBIN TAl OJIUMITHAIBI TIPOBOJUTCS 110 33JJaHUSAM, pa3padoTaHHbIM s 5-11 Kimaccos,
MyHUIUNAIBHBIN — g 7-11 kjaccoB. YYacTHUK KaXAOro 3Tama OJMMIIMAJbI BBITOJIHSIET
OJIMMITMAJHBIE 3a/1aHusl, pa3paboTaHHbIe AJIs Kjacca, IporpaMMy KOTOPOTO OH OCBaWBaeT, WM JJIS
Oonee cTapmIMX KiIaccoB. B ciyuae MNPOXOXIEHUS YYAaCTHUKOB, BBHIMOJHUBIIMX 3a/IaHus,
pa3zpaboTtaHHble A Oojee CcTapliuX KJIacCOB MO OTHOIIEHHMIO K TEM, IPOrpaMMbl KOTOPBIX OHH
OCBaMBAaIOT, Ha CIIEAYIOLUIUMN 3Tal OJMMIIMA/IbI, YKa3aHHbIE YYACTHUKU W Ha CJIEAYIOLIMX ATamnax
OJIMMIHUA/BI BBITIONHSIOT OJIMMITHAAHBIC 3aJaHus, pa3paboTaHHBIE I Kilacca, KOTOPBIM OHH
BBIOpaJIM Ha TPEBITYIIEM dTAIe OMTUMITUA/IBIL.

Meroanueckue peKOMEHAAIMU BKIIOYAIOT: METOJAMYECKHE MOJIXOAbl K COCTABJICHUIO
OJIUMIHUAIHBIX 3aJaHUW IIKOJIBHOTO W MYHHUIIMIIAIBLHOTO JTAllOB OJWUMITAAJIBI; TIPUHIIUITBI
(GbOpMUPOBAaHUS KOMILJIEKTOB OJUMIHMAJHBIX 3a/laHuii; HE0OXOJUMOE MaTepHalbHO-TEXHUYECKOe
obecrieueHre NJisi BBIMOJHEHUS OJUMITMAIHBIX 3aJaHUI; TMEpPEUYeHb CIPABOYHBIX MaTEpPHAJIOB,

CpCACTB CBS3HU U 3HeKTp0HHO-BBI‘-IPICJIHTCJIBHOﬁ TCXHUKH, Pa3pCHICHHBIX K HCIIOJB30BAHUIO BO
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BpEMsI TIPOBEACHUS OJIUMITHAIBI; KPUTEPHH U METOUKY OIICHUBAHMUS BBIMOJTHEHHBIX OJMMITHATHBIX
3aJaHUH.

JIOMOTHUTEIbHYI0O HHPOPMAIIHIO TI0 MPEACTABICHHBIM METOJANYECKUM MaTepHUaIaM MOYKHO
MOJYYHTh 10 DJIEKTPOHHOM IMmodre, oOparuBHIKCh o aapecy. dean@chemistry.msu.ru (Kapsos
Cepreit Cepreepuu) wiau chem.olymp@mail.ru (domkenko Bnagumup JmutpueBud) B
HCHTPATBHYIO MPEIMETHO-METOAMYECKYI0 KOMUCCUIO BCEPOCCHICKOM OJIMMITHAIBI IIKOJBLHUKOB 110

xumuu (ganee — LIIIMK).

1. Ipunuunsl GopMHUPOBAHUS KOMILIEKTOB OJIMMIIMAAHBIX 3aJaHUI U MeTOJUYeCKUe
MOAXO0AbI K COCTABJIEHUIO 32/IaHUI HIKOJbHOI0 3TANA OJTUMIINA/IbI

1.1. Ipunuunbl GopMUPOBAHNS KOMILIEKTOB OJIMMIHATHBIX 321aHUH

B KoMIUIEKT ONMMMOUAAHBIX 3aJaHUM TEOPETUYECKOTO Typa OJUMIIMAALI MO KakIou
BO3PACTHOM TpyIIe (KJ1accy) BXOJAT:

— 3aJaHus,

— OJIaHKH OTBETOB,

— KPUTEpPUM M METOJMKA OIEHWBAHHS BBITTOJIHEHHBIX OJIMMIHAIHBIX 3aJIaHUM, BKIIFOYAIOIINE
MOJIPOOHBIE PEIICHUSI U CUCTEMY OIICHHUBAHUSI.

B koMmmiiekT onuMMNuagHBIX 3aJaHUN TPAKTUYECKOTO Typa OJUMIIMAILI IO KaXIou

BO3PACTHOM TpyIIe (KJIaccy) BXOJAT:

— 3agaHus (yCIoBUs, TOJAPOOHBIC PEIICHUS M CHCTEMa OLIEHUBAHUS);

— OJIaHKHU OTBETOB,

— METOJMYECKHE PEKOMEHJAIMU MO MOATOTOBKE M MPOBEICHHUIO NMPAKTUYECKOro Typa (IUIs
OpraHU3aToOpoOB);

— KpUTEpHH U METOJMKA OILICHUBAHUSI BHITTOTHEHHBIX OJUMITHA/IHBIX 3a/IaHUM.

[Ipu cocraBnenuun 3amaHui, OJAHKOB OTBETOB, KPHUTEPUEB M METOJIUKH OILICHUBAHUS
BBHITIOJTHEHHBIX OJIMMITMAJHBIX 33JJaHUN HEOOXOIMMO COONI0IaTh €IUHBIA CTHIb O(OopMIICHUS.
PexoMeHryeMble TeXHUYECKHE MTapaMeTpbl OPOPMIIEHUSI MaTEPUAJIOB:

— pa3mep Oymaru (popmar nucta) — A4;

— pa3mep MoJjei cTpaHull: MpaBoe — 1 ¢M, BepXHee U HUKHEE — 2 MM, JIEBOE — 3 CM;
— pa3Mep KOJOHTUTYJOB — 1,25 cM;

— OTCTYH mepBoii cTpoku ab3ama — 1,25 cwm;

— pa3Mep MEeKCTPOYHOTO MHTepBana — 1,5;

— pa3mep mpudTa — Keriib He MeHee 12;

— tun mpudTa — Times New Roman;

— BBIPABHHUBAHUC — 10 HIUPHUHEC,



— HyMepauusi CTpaHUIl: CTPAHULBI TOJKHBI ObITh MPOHYMEPOBaHBI apaOCKuMH Huppamu B
[EHTpe HIDKHEH YacTu JucTa 0e3 TOYKM C COONIOJEHHMEM CKBO3HOH HyMepaluu KO BCEMY
JIOKYMEHTY;

— TUTYJIBHBINA JIUCT JOJDKEH OBITh BKJIIOYEH B OOILYI0 HyMEpalMiO CTpaHul] OJaHKa OTBETOB,
HOMEp CTPAHUIIbl HA TUTYJIBHOM JINCTE HE CTABUTCH;

— PUCYHKH U M300pakeHUs JOJKHBI OBITh XOPOILIEro pa3pelieHus (KauecTBa) U B LIBETE, €CIIH
JTAHHOE YCIIOBHE SIBJISIETCS MPUHIUIUATBHBIM U HEOOXOIUMBIM JIJIsl BHITIOJHEHUS 33/1aHUH;

— TabaMIBl U CXEMBI JIOJHDKHBI OBITH YETKO OOO3HAYEHBI, CTPYNIHPOBAHBI U PAIOHAIBHO
pa3MelIeHbl OTHOCUTEIBHO TapAMETPOB CTPAHMIIBL.

brnanky OTBETOB HE JOJDKHBI COEPKATh CBEIACHHM, KOTOPbIE MOTYT PAaCKpBITh COJIEP)KaHUE
3azaHuii. B kadectBe OJaHKOB JONMYCTHMO HCIOJB30BaTh TETPAaJHbIE JIUCTHl C IE€YAThIO
00pa30oBaTeNIbHON OpraHM3aluy, B KOTOPOH MIPOBOIUTCS LIKOJIBHBIN 3Tall, TOYHO TaKUE K€ JIUCTHI B
KaueCTBE YEPHOBUKOB.

ITpu pa3paboTke 01aHKOB OTBETOB HEOOXOAUMO YUUTHIBATh CIIEIYIOIEE:

— HEepBbIi JIUCT OJlaHKA OTBETOB — TUTYJbHBIM. Ha TUTYIBHOM JHCTE NOJKHA CONEPIKATHCS
cienyoomas UHpopManys: ykazaHUe 3Tara oJIMMIUaAb! (IIKOJIbHBIA, MyHULIUIIAJIBHBIN); TEKYILNUN
y4eOHBI TOM; TOJe, OTBEIECHHOE MOJ KOJ/mHU(p yJacTHUKA; CTPOKU JUIS 3aNOJHEHHUS JAaHHBIX
yuacTHUKOM (D.1.0., knacce, HoIHOE HAMMEHOBaHUE 00pa30BaTeIbHOM OpraHu3alum);

— BTOpPOH M IOCIENYIOIUE JUCThl COoAepXkaT IoJje, OTBEACHHOE MOoJ KoJ/mudp ydyacTHHKa,
yKa3aHWe HOMEpa 3aJaHusl; IOJie Ui BBITIOJIHCHHUS 3aJaHUs YYaCTHUKOM (KJIETKa 5 MM);
JIOIYCTUMO M3TOTOBJIEHHWE YHUBEpCalIbHBIX OJAHKOB Ul BCceX 3aJjaHuid. B sTom cimydae HOMep
3a/laHusl YYaCTHUK JIOJDKEH BIMCHIBaTh CaMOCTOSITENIbHO, a HyMepalus JHUCTOB JOJDKHO
NPOM3BOUTHCS BHYTPHU pelleHus oanoro 3azanus (1.1, 1.2, ... 2.1, 2.2, ..., rae nepBoe 4uCiIo —
HOMED 3aJ]aHMsl, a BTOPOE — HOMEP JIUCTA PELIECHHsI 3TOTr0 3aJaHus 10 HOPSIKY).

KommiekT 3a1aHuil MIKOJIBHOIO dTamna A KaXKJoro Kiacca (BO3pacTHOM IpYIIIbI) JTOJIKEH

yMenlaTbes Ha 0IHOM Jucte Gpopmara A4,

1.2. Meroauyeckne MOAXOAbl K COCTABJIEHMIO 3aJaHUI TeOPeTHYECKOro Typa
LIKOJILHOT0 3TaNa 0JIUMIIHA/bI

3a0anus  onumnuadvl  WIKOILHO20 U  MYHUYUNANLHO20  MAN08  OOJJHCHbL  OblMb
opucunanbHeiMu (pa3pabOTaHHBIMM METOAMUYECKUMHM KOMMCCUSIMH COOTBETCTBYIOIIErO 3Tamna). 3a
OCHOBY MOTYT OBITh B3SITHI 33J[aHUS OJIMMITHA]] MTPOILIBIX JIET, OMyOJIMKOBAaHHBIE B COOPHUKAX U Ha
MHTEpHET-TIOpTallaX (CM. CIIMCOK JIMTEPATypbl, HHTEPHET-pecypcoB). JlomyckaeTcsi 3aMMCTBOBaHKE

3ala4 WKW DJICMCHTOB 3a4a4 HIpHU YCJIOBHUH, YTO UYHUCIOBBIC 3HAYCHHA, IMPUPOJAa aHHUOHOB WIIN



KaTUOHOB (TaM, IJIe OHM HE BaXHbI) OyAyT M3MEHEHbI. 3ajaya JOKHA HMMETh pelIeHHe, He
MPOTUBOpEYAIllee 3PABOMY CMBICITY.

Hexotopblie 3amaHus MIKOJBHOTO 3Tara MOTYT MOKa3bIBaTh POJb XUMHH B OKPY)KAIOLIEM
YyeJIoBEeKa MUPE U B KHU3HU OOIIECTBA.

3amaHust OJIMMIMA/BI JOJDKHBI TOTOBUTh YYAaCTHHKOB K CIEAYIOUIEMY 3Taly OJUMITHAIBI.
3amaHusl IKOJIBHOIO 3Tama JOJDKHBI COAEpHKAaTh 3JIEMEHTHI 33JaHMi MYHUIMIAIBHOIO 3Tama, a
3aJaHusI MyHUIIUTIAIBHOTO — JIEMEHTHI 33/1aHUi pETMOHAIBHOTO JTara.

OnumnuagHas 3ajada — O5TO €AMHOE Lejoe. B HeE BXOIUT ycia0BHe, pPa3BEPHYTOe
pellieHue, CHCTeMa OLleHUBAHUS.

YcaoBust 0TMMIUAHBIX 32124 MOTYT OBITH C(OPMYITMPOBAHBI [TO-Pa3HOMY:

1) B Hauane hopmynupyercst yCIOBHE 3a/1a4H, B KOHIIE IIPHBOAUTCS BOTIPOC MIIA BOTIPOCHI (151
ynoOCTBa OLIEHMBAHMS JIydllle, €CIIM BOIPOCOB OyJeT HECKOJIbKO). BHyTpm BoIlpoca MOXeT
COJIEPKaThCS AOMOIHUTENbHAS HH(OPMALIHS, KOTOPYIO CJI0KHO BHEJIPUTH B TEKCT YCIOBHS;

2) Bompocel 3amaun  (GOpMyJHpYIOTCST B TEKCTE YCJIOBUS, Ha TOM JTame, KOrja BCe
HEoOXOauMbIe JaHHBIE AJII OTBETa HAa KOHKPETHBIA BONPOC MPUBEICHBL. JTO MMEET CMBICT B
Cllydae JIOCTaTOYHO OOJIBIION 3a/a4M, U MOXKET OBITh JMIIHUM HA IIKOJFHOM W MYHHUIIHIIAJIHLHOM
JTanax.

UroObl HE 3arpoMOXAaTh TEKCT YCIOBUS 3a/Jadydl W3 HEro MOXHO BBIHECTH B
JAOMOJTHUTEIbHY nHpopManuio (rociie GopMyITHpOBaHHUS BOIPOCOB) HEOOXOAUMBIE (HOPMYIIHI,
IpaBuiia MEPeBO/ia BHECUCTEMHBIX €MHULL, HCIOIb3YEMBIX B 3a/1a4e, CIIPaBOYHbBIE TaHHBIE.

OmuMmnuansele 3aJadd 10 XHUMHHA MOKHO pa3leluTh Ha TPU OCHOBHBIC TPYIIIBL:
KaYyecTBeHHbIe, Pac4YéTHbIE (KOJUUYECTBEHHbIE) U IKCIIEPUMEHTAJIbHbIE.

B kadecTBeHHBIX 3aJayax MOXKET IOTPEOOBATHCS: OOBSICHEHHE HKCIEPUMEHTAIBHBIX
¢daxToB (HampuMep, U3MEHEHHE I[BETa PaCTBOPA B pE3yJbTaTe MPOTEKAHUS XMMUYECKON PEaKIlnn);
pacrio3HaBaHME BEILECTB; IOJyYE€HHE HOBBIX COCJUHEHUH; TNpeACKa3aHWe CBONCTB BEILIECTB,
BO3MOYXHOCTH TPOTEKAHUSI XUMHYECKHX PEAKIINA; OMHCaHue, OObSICHEHHE T€X WIIM WHBIX SBJICHUH;
paszielieHue CMeCel BELECTB.

Knaccuueckoit  ¢opMoll KadecTBEHHON 3aJauu  SBISIETCS  3a0anHue co cxemamu
npesepauienuit (uenoukamu). (B cxemax cTpeiaku MOTryT ObITh HampaBlieHbl B JIIOOYIO CTOpOHY,
MHOT/Ia JJake B 00€ CTOPOHBI (B 9TOM CiIydae KaKIOW CTpEJKE COOTBETCTBYIOT J[BA Pa3IMUHBIX
ypaBHeHMs peakuuii). Cxembl npespauieHuii BEUIECTB MOXXHO KIacCU(UIIUPOBATH CIEAYIOIIUM
obpazom:

1. Tlo oOBekTam:

a. HEOpraHUYecKHe;

b. opranuueckue;
C

. CMCIIaHHBIC.



2. I[To dopme cxeMbl mpeBpameHUid (CXEMbl MOTYT OBITh JIMHEWHBIMH, DPa3BETBICHHBIMU,
AKJIAYECKUMHU ).

3. Ilo 00bEéMyY U THITY IPEIOCTABICHHON HH(OPMAIIHH:

a. [lanbl Bce BemecTBa 0€3 yKa3aHUHN yCIOBUN MPOTEKAHUS PEAKIIHA.

b. Bce mim Hexoropwle BemiecTBa 3ammdpoBaHbl OykBamu. Pa3zHble OYKBBI COOTBETCTBYIOT
pa3HbIM BEILECTBAM, YCIOBUS MIPOTEKAHUS PEAKIMIl HE yKa3aHBI.

C. BemecTBa B cxeMe MOJTHOCTBIO WJIM YAaCTUYHO 3aIU(ppoBaHbl OYKBAMU M YKa3aHbI yCIOBHUS
MPOTEKAHUs PEAKIMI UK peareHThI.

d. B cxemax BMeCTO BEHIECTB [JaHbl JJCMEHTHI, BXOMIAIIAE B COCTAB BEIIECTB,
B COOTBETCTBYIOIIUX CTETIEHAX OKHCIICHUS.

€. CxeMbl, B KOTOPBIX OPraHUYECKHUE BEIIeCcTBa 3aInpoBaHbl B BUE OpyTTO-HOPMYIL.

Jlpyrast ¢opma KadeCTBEHHBIX 3a7ady — JTO ORUCAHUE XUMUUECKO20 IKChepUMeHma
(MBICIIGHHBIN 5KCIIEpUMEHT) C yKa3aHWEM YCIOBUI MpPOBEACHUS peakuuil u HaOmoneHuil. Jlannas
¢dopma no3BossieT Oosiee MOIPOOHO OMHUCATh YCIOBHS CHHTE30B W HAOIIOACHHUS, YeM IIeTI0YKa, OHa
orpaBJaHa, eciM HaOJII0ICHUS JOTIONHAIOTCS KOJTMYEeCTBEHHOM HH(OpMaILIUeH.

B pacuérnbix (kogMuyecTBEHHBIX) 3aJa4ax OOBIYHO HEOOXOAUMBI pacyEThl COCTaBa
BELIECTBA WJIM CMECH BEIIECTB (MacCOBBI, OOBEMHBIN U MOJIbHBIN MPOLIEHTHI); pacu€Thl COCTaBa
pacTBopa (IPUTOTOBJICHHE PACTBOPOB 3aJaHHOW KOHIICHTPAIMH); Pacy€Thl C HCHOJIb30BaHHUEM
ra3oBbIX 3aKOHOB (3akoH ABoraapo, ypaBHeHue Kiamelipona-MeHneneeBa); BbIBOJ XUMHUYECKOU
(dopMyIbl BelecTBa; PacYEThl M0 XMMUYECKHM YpaBHEHUSAM (CTEXMOMETPUUECKUE COOTHOLICHHUS);
pacuéThl C MCMOIb30BAHUEM 3aKOHOB XMMHUYECKON TEPMOJMHAMUKH (3aKOH COXPaHEHUS! SHEpPrHH,
3akoH ['ecca); pacuéTbl ¢ UCIONBb30BaHUEM 3aKOHOB XUMUYECKON KHHETHUKHU (3aKOH JEHCTBHS Macc,
npaswio Baut-T'opda, ypaBHeHue AppeHuyca), pacu€rbl C HCIOJIb30BAaHUEM KOHCTAHT
paBHOBecHs. B paMkax IIKOIBHOIO ATana Takue 3aJa4d MOTyT OBbITh B KAUECTBE CAMOCTOSTEIbHBIX,
HO YK€ Ha MYHHUIIMIIaJIbHOM YPOBHE jK€JIaTelbHO YTOOBl YYaCTHUK Ha OCHOBAaHMH KOJHMUYECTBEHHBIX
pacuéToB Jienall Tak)Ke KaYeCTBEHHbIE BBIBOIBI.

Yamie Bcero oJMMOUAIHBIE 33/aHUS BKIIOYAIOT B ceOs HECKOJIBKO THIIOB 3ajad, T.e.
ABIIAIOTCS KOMOMHMPOBAHHBIMHU. B 3amaue Mo)keT ObITh M30BITOK WJIM HEAOCTAaTOK JaHHBIX. B
ciiyyae M30BITKA IMIKOJBHUK JOJDKEH BHIOpaTh T€ JaHHBIE, KOTOpblE HEOOXOIMMBI IS OTBETa Ha
MOCTaBJICHHBIN B 3a/1aue Bompoc. B cimyyae HeqocTaTka JaHHBIX MKOJIBHUKY HEOOXOIUMO TTOKA3aTh
YMEHHUE MOJIb30BaThCd MCTOYHUKAMH CHPAaBOYHON HH(popMauu (HEOOXOIMMO MPEIyCMOTPETh €€
HaJIMYMe y YYaCTHHKOB) M M3BJIEKaTh HEOOXOIMMBbIE Ul pelieHus JaHHble. B xumuu, Onaromgaps
OTpaHMYEHHOMY KOJIMYECTBY OJJIEMEHTOB TIPU HEJOCTaTKe JaHHBIX MOXHO pacCMOTpPETh
OTpaHMUYEHHOE YHUCJIO BApUAHTOB, CIEAYET OTMETUTbH, YTO YCIIOBHE 3aJa4M, JIOJDKHO COJEPKATh

nH(pOpMaLKIO, TO3BOJIAIONLYIO HA OCHOBaHHUHM Iepedopa cAenaTh OJHO3HAUYHbIE BHIBOIBI.



MuHMMAIBHBIA YPOBEHb TPEOOBAHUI K 32ITaHUAM TEOPETHYECKOr0 Typa

B TeopernueckoM Type MIKOJBHOIO 3JTAana OJUMIIAAIbI MPEAMETHO-METOANYECKUM
KOMHCCUSIM HEOOXOIMMO pa3paboTaTh 3aJaHMs, pacKphIBalOIIMe o0s3aTenbHOE  0a30BOE
collepkaHue oOpa3oBaTeNbHOM 00slacTh M TpeOOBaHUS K YPOBHIO IOATOTOBKH BBITYCKHUKOB
OCHOBHOI U cpeIHel HIKOJIBI [0 XUMUHU.

Hns yuamuxess 9, 10 m 11 knaccoB 3aiaHusi TEOPETUUYECKOrOo Typa IIKOJIBHOIO 3Tara
JOJKHBI OBITH pa3paboTaHbl OTIENBHO I KKIOro Kiacca (mapajuienu), Ui ydamuxcs 5-8
KJIACCOB, KaK OTAENBHO ISl KaXKJIOTo Kiacca, Tak W JJIS BO3PACTHBIX TPYMH, OOBEIMHSIOLINX
HECKOJIbKO KJ1acCOB (Tapasuienei).

K onmuMmuaaeiM 3a1aHUSIM TIPEIBSIBISIFOTCS CIEAYIONUE 00IIHe TpeOOBaHUS:

— COOTBETCTBUE YPOBHS CIIOKHOCTH 33/IaHUM 3asBIIEHHOM BO3PACTHOMU TPYIIIE;
— TeMaTH4ecKoe pa3HoOoOpa3ue 3aJaHUuil (3d0aHUA 00J1H#CHbI OMHOCUMbBCA K PA3IUYHbIM

pa3()eﬂaM xumuu, 0C00eHHO 6 cmapuiux maccax);

KOPPEKTHOCTH (POPMYIHPOBOK 3aJaHHIA;

YKa3aHu€¢ MaKCUMaAJIbHOI'O Oamna 3a KaxXJ0€ 3a/IlaHUC U 3a TYP B LICJIOM;

COOTBECTCTBHUC BaI[aHI/Iﬁ KPUTCPUAM U MCTOAUKC OLICHUBAHMA,

HaJM4Me 3aJaHUH, BBIABISIOINX CKJIIOHHOCTh K HAYYHOH JESATENbHOCTH U BBICOKHM YPOBEHB
UHTEJUIEKTYaJIbHOI'O Pa3BUTHUS Y4aCTHUKOB;

— HQJIA4YWE 3a/JaHUM, BBIABIAIOIIUX CKIOHHOCTh K TIOJYYEHHIO CIEHHAIBHOCTH, IS
HOCTYIUIGHUsT Ha KOTOPYIO(-ble) MOTYT OBITh IOTEHIHAIBHO BOCTPEOOBAaHBI PE3YNIbTAThI
OJINMITHA/IBL;

— HEIOIYCTUMO HAJIMYUe 3alaHUl, IPOTUBOPEUYALIUX MPABOBBIM, STUYECKUM, DCTETUYECKUM,
PEIUTHO3HBIM HOPMaM, JEMOHCTPUPYIOIIHUX aMOPAJIbHBIE, IIPOTUBOIIPABHBIE MOJEIN MOBEACHUS U
T.IL;

— HEJONYCTHMMO HaJMYUE 3a/laHui, MpEeACTaBIECHHBIX B HEU3MEHHOM BHJE, AYOIUPYIOLIUX
3a/laHus IPOLUIBIX JIET, B TOM YMCIIE JIJIsl IPYroro ypoBHS 00pa3oBaHuS;

— 3aJlaHue OJIMMIIMAJbI JJa)Ke€ Ha LIKOJIBHOM YPOBHE HE JOJDKHO OBITh TPUBHAJIBHBIM, T.€. HE
JIOJKHO TIPENIoaraTtb peeHue B OJTHO JICHCTBHE.

IIpu pazpaboTke KpUTEpUEB M METOAMKH BBHINOJHEHHBIX OJMMITMAJHBIX 3aJaHUH BaKHO
PYKOBOJICTBOBAThCS CIIEIYIOIIMMH TPeOOBAHUSIMHU:

— Tpe/JlaraéMoe pelIeHHe JOJDKHO ObITh €IMHCTBEHHBIM (KENATeNbHO) WM HYXKHO
PaccCMOTPETh BCE BO3MOXKHBIE BAPUAHTHI PEILICHNUS;

— KaXIbId Iar peuIeHUs [OJDKEH OLIEHMBATHCA, IIPU HECKOJIBKUX BAapUAHTax pELICHMUS,

BCPHBIC OTBETHI HAa BOIIPOCHI AOJIPKHBI OHCHHUBATHECA OAMHAKOBO, HE3AaBUCUMO OT ITYTU PCIICHUSA,



— CHCTEMa OLICHMBAHUs [OJDKHA COJICP)KaTh OLEHKU 3a OTBETHl HA 3aJaHHbBIE B 3aJa4e
BOIIPOCHI ¥ UX JETaIU3aLHI0 B 3aBUCUMOCTH OT IIyTH PELICHUS;

— npu pa3pabOTKe CHCTEMbl OLIEHMBAHUS PACUETHBIX 3a/a4 HEOOXOIUMO IPEenyCMOTPETh
OTCYTCTBUE «ABOWHOIO HakazaHUsA» (€cIu B pacyere AONYLIeHa OLIMOKa, KOTopas IMOBJIEKJIa 3a
co0Ol HEBEpHBIE PE3yJbTAThl B MOCIEAYIOMIUX BBIYMCICHHUAX, TO OaUIbl CHUMAIOTCA TOJIBKO 32
caMyl0 NepBYIO OMMOKY TMPH YCJIOBHH, YTO HOBBIX OIIMOOK HE JOMYIIEHO, a IOJy4YeHHBIH

pe3ynbTaT uMeeT GU3NYECKUl CMBICT).

1.3. Meroanyeckue TMOAXOAbI K COCTABJEHHIO 3aJaHUi NPAKTHYECKOT0 Typa
IIKOJBHOI'0 3TAaNa OJIHMIIHAIBI

3ajaHus MPAKTHYECKOTO Typa OJIMMITMAJAbI JIOJDKHBI JIaTh BO3MOXHOCTh BBISBUTH U
OLICHUTH:

- 3KCHCpI/IMeHTaHBHBIC HAaBBIKU,;
- HaONIOMATEIHLHOCTD,
— 3HaHHE OCHOBHBIX CBOMCTB BEIIECTB M KAYCCTBEHHBIX PEAKIIUi.

[TpakTHYECKHiA TYp HOJKEH BKJIFOYATh 3aaHuUsI KAYECTBEHHOTO, MOJIYKOJINIECTBEHHOTO HITH
KOJIMYECTBEHHOTO aHanu3a. EciM ydacTHHUKaM Mpeiaraertcsi CHHTE3, TO 00s3aTelibHA CTaaus
BBIJICJICHUS BEIICCTBA M €ro aHaim3a (J0Ka3aTeIbCTBO COCTAaBa, aHAJIM3 Ha BO3MOYKHBIC IIPUMECH).
BMmecTto cuHTE3a MOXHO MPEUIOKUTh yJaCTHHKAM OYKMCTKY BEIIECTBa, HAMPHMEpP, METOI0M
NePEKPUCTAILTU3AINH, KAaUeCTBCHHBIM aHAJIN3 OYUIIICHHOTO BEIIeCTBa Takxke obs3areneH. Cinenyer
OTMETUTh, YTO JJisi OIEHWBAHHWS CHHTETUYECKHUX 3aJad HEOO0XOAuMO pa3paboTaTtbh CHUCTEMY
OLICHUBAHMSI, UCKIIIOYAIOIIYIO TapaMeTPhl, KOTOPbIE HE MOT'YT OBITh IIPOBEPEHBI JKIOPH.

[Ipu cocraBieHnU 3aaHU Ka4eCTBEHHOTO aHAM3a JKeJIaTelIbHO MOJ0MPATh BEIIECTBA 110
pa3In4MsIM B UX KHUCIOTHO-OCHOBHBIX HIIM OKHCIIMTEIBHO-BOCCTAHOBHUTEIBHBIX CBOWCTBaX, a HE
aciarb y1'IOp Ha YHI/IKaJ'[BHI)Ie KAQU4CCTBCHHLIC peaKHI/II/I KOHerTHI)IX HNOHOB. I[J'If[ OHpeI[eJ'IeHI/ISI
BEIIECTB MOKHO MPEAYCMOTPETh HEJOCTATOUHBIH HA0OP «OTKPBITHIX» PEAreHTOB (HEAOCTATOYHBIN
JJISL I/II[GHTI/I(i)I/IKaHI/II/I BCCX HCHU3BECTHBLIX BCHICCTB, B KAUYCCTBEC peareHTOB B OTOM cnyqae MOXHO
UCIIOJIB30BaTh OTKPBITHIC BEIECTBA WJIM TPOBOIMTH «CJICIMBIC» OIBITHI MEXIY HEU3BECTHBIMH,
KOTOPbIC TIO3BOJIAT OTKPBITH MX) WJIM HW30BITOYHBIM (YY4aCTHMK JIOJDKCH BBIOpaTh U3
Hpe}lCTaBJ’IeHHBIX BCIIICCTB HCO6XO)II/IMBIC 58 HpOBeCTI/I OIIBITHI, B 3TOM Cﬂyqae BO3MOXXHO 6OJ'IBHIOG
KOJIMYECTBO BApUAHTOB PEIICHHUS, YTO 3aTPYAHUT OLICHUBAHHE).

Ecnu mpoBejieHne NpakTHYeCKOTO Typa HEBO3MOXKHO, TO B KOMIUIEKT TEOPETUYECKOTO Typa

HCO6XOI(I/IMO BKJIFOUUTH 3a/1avy, TpeGyroma;I MBICJICHHOT O S3KCIICPUMCHTA.



2. llpuHuunbl GopMUPOBAHNS KOMILIEKTOB OJTUMIIMATHBIX 3aJaHUIl U MeTOAUYEeCKUe
MOAXO0JbI K COCTABJIEHUIO 3aJaHUIi MYHHI[UNIAJILHOI0 3TANA OJTUMIHNA/bI

OcHOBHBIE TPUHIUNBI  (HOPMHUPOBAHHS ~ KOMIUJICKTOB  OJMMIIMAHBIX  3aJaHUi U
METOJMYECKHE TMOAXOAbl K COCTAaBICHHUIO 3aJaHUil MYHUIMIAIBHOTO JTana OJUMIIUAJbI
COOTBETCTBYIOT aHAJOTMYHBIM MPUHIMIAM M MOAXOAaM LIKOJBHOIO ATara, NpUBEAEHHBIM B 1II. 1.,
IIPU ATOM CJIEIYET YYUTHIBATh Psi/i OTIHYMIA.

Jns yuamuxest 9, 10 u 11 kmaccoB 3aiaHusi TEOPETUYECKOrO Typa LIKOJIBHOTO 3Tama
JIOJDKHBI OBITH pa3paOOTaHbl OTACIBHO Il KAKIOTO Kiacca (Mapajienu), Jid ydammxcs 7-8
KJIACCOB, KaK OTAENIbHO I Ka)JIOro Kilacca, Tak M AJI1 BO3PACTHOW TPYIIIbI, BKIOYAronie oda
KJ1acca (mapaJiies).

[Ipu ¢dopmMupoBaHMM KOMILUICKTa OJMMIHAIHBIX 3aJaHUi I Tapajuiend HeoOXO0auMOo
YUUTHIBATh, C KAKUMHU TEMaMU IIKOJIbHUKHU YK€ O3HAKOMIUIUCH B Kypce Xumun. OIHAKO TpU 3TOM
KOMILJIEKT JI0JI7KeH COJdep:KaTh 3a/1a4M M0 BceM pasaenam xumuu. HepomyctuMo BKIIOYEHHE B
koMmiuiekT 10 wim 11 kiacca 3agad TOJNBKO MO OPraHMYECKONM XMMMU WM KaKMUM-TO APYTUM
TEKYIIUM Te€MaM HIKOJIBHOTO Kypca. KOMIUIEKT IOKEeH OXBaThIBaTh BECh MaTe€pHajl IIKOJIBLHOTO
Kypca, IpOiAeHHbII K MOMEHTY MPOBE/ICHUS ITAIa OJIMMITUAIBL.

B xommiekTe J0JKHBI OBITh MMpeaACTaBJICHbI HCCKOJIBKO THUIIOB 3a/1a4.

3. Heo0xoamMoe MaTepuajbHO-TEXHHYECKOe olecrieyeHHe [IJsi  BBINOJHEHUS
OJIMMITHAJAHBIX 3aJaHUH IMIKOJIBHOI0 3TANA OJIMMIIHA/IbI

Jlns  TpoBeleHHS BCEX MEPONPUATHH OJMMIIMAABI HEo0X0AMMa COOTBETCTBYOIIAS
MaTepHaiabHas 0a3a, KOTOpas BKIKOYAET B CE0sl QJIIEMEHTHI ISl IPOBEACHUS 00HO20 UNU 08YX TYPOB:
meopemuyecKo2o u NPaKmuyecKozo.

Teopernueckuii Typ. Kaxaomy ydacTHHKY JOJDKHBI OBITh IPEIOCTaBIECHBI 3a/aHUS,
nepuonuyeckas cucrema J[.M. MenneneeBa, Tabiuua pacTBOPUMOCTH U pajl HaNpsHKeHUs
METaJIJIOB, MPOIITAMIIOBaHHbIE TETPaJX B KJIETKY WU JUCTBI Oymaru gopmarta A4 ajis OTBETOB.
KenarenpHo oOecneynTh YYaCTHUKOB pPyYKaMU C YEpHWIAMH OJIHOTO, YCTaHOBJIEHHOIO
OpraHU3aTOPOM LBETA.

IpakTnyecknii Typ. 1 mpoBeacHMs] NMPaKTUYECKOIO Typa; LEHTpalbHas NPEAMETHO-
METOANYECKasi KOMUCCUS PEKOMEHJIyeT MPEAYCMOTPETh CIenyrolee 000pYyAOBaHUE: PEAKTUBBI U
00opy/i0BaHNE, KOTOPHIMU YKOMITJIEKTOBaHA LIKOJA, TPU HEOOXOIMMOCTH OPraHU3aTOPhl JOJKHbI
IPEIYCMOTPETh 3aKYNKY HPOCTOr0 00OpYyAOBaHUS (MPOOUPKH, KOJOBI U T.A.) U PEAKTUBOB IS
OPOBEIEHUS IIKOJIBHOTO d3Tama B COOTBETCTBUM C  TpeOOBaHMSAMH, pa3pabOTaHHBIMU

MYHUIUIIAJIBHBIMU METOAUYCCKUMH KOMUCCUAMMH.
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4. Heo0xoquMoe MaTepHAJbLHO-TeXHHYECKOe o0ecrieyeHne [JIA  BbITIOJHEHUs
OJTMMITUATHBIX 32IaHUH MYHHMIUNAJIBHOI0 3TANAa OJIMMIHAIbI

Jns  mpoBeeHUs BCEX MEPONPUATHNA  ONMMIMNAABI  HEO0OXOJMMa COOTBETCTBYIOLIAS
MaTepuaibHas 6a3a, KOTopas BKIIOYAET B c€0s AJIEMEHTHI JIJIsl IPOBEIACHUS 00HO20 Ul 08)YX TYPOB:
meopemuyecko20 u npaKkmuiecKoo.

Teopernuecknii Typ. Kaxnomy y4yacTHUKY HOJDKHBI OBITH MPEAOCTABIICHBI 3aJaHUs,
nepuoandeckas cuctema J[.MI. MenzaeneeBa, Tabnwia pacTBOPUMOCTH M paj  HaNPsDKCHUS
MeTaJIJIOB, OJJaHKU OTBETOB. JKenareabHO 00ecneunTh YYaCTHUKOB PYYKaMU C YEPHHIIAMU OJTHOTO,
YCTaHOBJIEHHOT'O OPraHU3aTOPOM LIBETA.

IIpakTuyeckuii Typ. s IpoBeAcHUS NPAKTUYECKOTO Typa, LEHTpaJbHAs IIPEIAMETHO-
METOJMYECKasi KOMUCCUS PEKOMEHYEeT IPEIyCMOTPETh Cle/lytollee 000pyJOBaHHUE: PEaKTUBbI U
00opysoBaHue, KOTOPHIMU YKOMIIJIEKTOBaHA LIKOJA, IPU HEOOXOIUMOCTH OPTaHU3aTOPBI JOJKHBI
MPEeyCMOTPETh 3aKyNKy MPOCTOro o0opynoBaHus (IpoOUpKU, KOJObI, OHOpeTKH U T.O0.) H
pPEaKTHBOB JUIsi TPOBEACHHUS MYHHUIMIIAJBHOTO JTalla B COOTBETCTBUU C TPEOOBAHUSIMU,

pa3pa6OTaHHI)IMI/I PEruoHajlbHbIMU METOJUYCCKUMU KOMUCCUSMHU.

5. IlepeuyeHb CHPaBOYHBIX MAaTEpPHAJIOB, CPEICTB CBSI3M U  JJIEKTPOHHO-
BbIYMCJIUTEIbHOH TEeXHMKH, Ppa3pelleHHbIX K HCHOJb30BAHHIO BO BpeMs TMPOBeIeHUs!
OJTUMITUAIBI

[Ipu BbIMONHEHMM 3aJaHUM TEOPETUYECKOIO0 U MPAKTUYECKOTO TYPOB OJMMIIMA/IBI
JIOMyCKAeTCsl  HWCIOJb30BAHME  TOJBKO  CIPABOYHBIX  MaTEpPUANIOB,  MPEJOCTABICHHBIX
OpraHu3aTopaM,  HENPOTrPaMMHUPYEMBIX  KaJbKYJSITOPOB.  3ampemiaercs  IMOJIb30BaThCsA
MPUHECEHHBIMU C CcOOOW CIpPaBOYHBIMM MaTepuajaMu, CPEACTBAMHU CBSI3U M DJIEKTPOHHO-

BBIYHUCIINTEIBLHON TEXHUKOU.

6. KpHTele/I N METOJAUKA OICHUBAHUA BbINOJHCHHbBIX OJIMMITHAAHBIX 3a)1a}mi/i
Cucrema u METOJHKA OLICHUBAaHUA OJIUMITMATHBIX SaI[aHI/II\/'I JOJI’KHA ITO3BOJIATH 00BEKTUBHO
BBISIBUTH pCaHBHBIﬁ YPOBCHB NOATOTOBKHU YHYACTHUKOB OJIMMIIUA/IbI.
C y4€TOM DJOTOro, IpHu pa3pa60TKe MCTOJUKHN OLCHUBAHUA OJIMMIIMAJHBIX Sa,Z[aHI/Iﬁ
nNpEeaAMETHO-METOAUYCCKHUM KOMHUCCUAM PEKOMCHAOYCTCA:
— II0 BCCM TCOPCTUUYCCKUM H MNPAKTUYCCKUM 3adaHUSIM HAYHUCJIICHHUC 0aoB IpOU3BOJAUTH
OCJIbIMH, a HE I[pO6HBIMI/I YHcCJIaMU,
- O6H.lPII>i PE3YIbTAT MO UTOTAM KaK TCOPECTUUYCCKOI'O, TAK U MMPAKTUYCCKOI'0 TypOB OLCHUBATH
IMyTEM CJIIOKCHUA 6a.m1013, MOJYUCHHBIX YYAaCTHUKAMH 3a KaXKA0C TCOPETHUICCKOC UJIU ITPAKTUICCKOC

3a/laHue.
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OrneHka BBIMOJHEHUSI YYaCTHUKOM JIIOOOTO 3aJaHusl WM YacTU 3aJaHMsl He MOKeT ObITh
oTpuIATeIbLHOH. MUHUMAllbHAS OIICHKA, BBICTABIsIeMasl 3a BBIIIOJIHEHHWE OTIEIBHO B3SITOTO
3aganus, cocrasiseT 0 6an10B.

WroroBas orieHka 3a BBIIIOJHEHUE 3aJaHUI ONpeaenseTcs: MyTéM CI0XKEHHUSI CyMMbI OaJljIOB,
HAaOpaHHBIX YYaCTHUKOM 32 BBINOJHEHHE 3aJaHUN TEOPETUYECKOrO0 M MPAKTHUYECKOro TYPOB, C
nocieayomuM npuBeneHrneM Kk 100-0amuibHON cucTeMe (MakCHMallbHAasi OIIGHKA [0 HTOTaM
BBITIOJTHEHMS 3amanuii coctaBiser 100 OamnoB, Hampumep, Teopetmueckuid Typ He Oomnee 100
O6ayutoB, mpakTudyeckuid Typ He Oosiee 40 Gammos, Torma (100 + 40) + 1,4 = 100). Pesynprar
BBIUMCJICHUS OKPYTJISIETCS IO COTBIX, HAlPUMeEp:

YYaCTHUK BBIMIOJHUJ 33JlaHUSI TEOpEeTHYecKoro Typa Ha 92 Oauia, 3alaHus MPAKTHUYECKOTO
Typa Ha 33 Oaa;

Urorosas onenka (92 + 33) + 1,4 =125+ 1,4 = 89,2857..., 1.e. okpyrnéuno 83,29.

7. IIpoBeaeHne npoueaypbl NoKa3a padoT y4aCTHUKOB

[Tocrne 3aBepieHHs OJUMIINAABI YYACTHUKHU JODKHBI HMETh JIOCTYI K 33/IaHUSM, PEIICHUSIM
n CUCTEMC OLICHHWBAHUA. I[JISI 9TOro ydJaCTHHKaM IIOCJIC 3aBCPUICHUA OJMMIIMAAbl MOKHO pa3JiaTb
pacrieyaTaHHbIe 3aJ]aHMsl, PEIICHUs U Pa3padOTaHHYIO aBTOpPaMH 3a/1ay CHCTEMY OLIEHWBaHUS, WIH
0Hy6JII/IKOBaTI) X B CETHU I/IHTepHeT B OTKPBLITOM AOCTYIIC UJIM C OOCTYIIOM H3 JIMYHOTI'O KabuHera
y4acTHUKA.

[Tokaz paboT MPOBOAWTCS B JAPYKECTBEHHOW O0OCTAaHOBKE TNpPU B3aWMHOM YBaKCHHH.
Bo BpEMs II0Ka3a BBINMOJHCHHBIX OJIMMIIMAAHBIX pa60T KIOpHU JOJDKHO TMMOACHUTHL YYACTHUKY
KpUTCPpUHU OLCHHBAHHWA, 3a YTO BBICTABJICHDLI 6aJ'IJ'II>I, B 4YeM OIIMNOKH Y4aCTHHKA. FpaMOTHO
MPOBEJCHHBIA Tepea TMOKa3oM padoT aHaiu3 ONMMIMAIHBIX 3aJaHUi W PEIIeHUN TO3BOJUT
n30exarh OOJBIIMHCTBA BOMPOCOB OT ydyacTHUKOB. [loka3 paboT sBIsSeTCS BaKHBIM ATAroM, T.K.
npeamnojgaract pr[MOfI KOHTAKT YYaCTHHUKOB C YWICHAMHU JKIOPHU, W HalpaBJICH HE TOJBbBKO Ha
Pa3BACHCHUC OHII/I6OK, HO M Ha MOTHUBAIIUMIO MIKOJbHHMKOB K MMOCICAYIOUIEMY YYaCTUIO B

HWHTCJUICKTYAJIbHBIX COCTA3aHUAX.

8. Ilpumepsbl 32124 € pelIEHUSIMH U CHCTEMOI OLleHUBAHUS
3apgauva 1
YcaoBue 3a1a4u
N3BecTHO, 4TO B KadyeCcTBE pa3phBIXJIMUTENSA Ul TecTa HCIOJIB3YeTCsl MHUIIEBas coJa
(buxapOoHaT MM THIPOKAPOOHAT HATPHS ), TAK KaK B PE3yIbTaTe TEPMUIECKOTO PA3I0KEHUS 3TOTO
COCIMHEHUS] WM TPU B3aMMOJAEHCTBHHM C KHUCIOTOM oOpasyercsl ras, pa3phIXJyfioummii Tecro. B

KayecTBe KHCJOThI MOXeET ObITh, Hampumep, MEn, umeroumii pH < 7. Hanumurte ypaBHeHus
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YOOMSIHYTBIX pEakUuil. YpaBHEHHE DPEAKIUU C KUCIOTAMH HANMUIIUTE B MOJIEKYJISPHO-MOHHOMU
dbopme, uTOOBI HE TUCATh BCE KUCIOTHI, KOTOPbIE MOTYT BCTPEUaThCs B MPOAYKTAX MUTAHUS.

Kakume emg€ BemectBa MOTYyT OBITh HCIHOJB30BaHBI (MCIOJB3YIOTCS) B KAdeCTBE
paspeixuiuteneil. [lpuBenuTe mpuMep TakKoro BellecTBa, OOOCHYWTe CBOW BBIOOp, HAMUIIHUTE
ypaBHEHUS PEaKIIMii, KOTOPbIE MOTYT IPOTEKATh P B3aUMOJICHCTBUU C KMUCIOTAaMU U HarpPEBAHHH.

Pemenue:

2NaHCO3; —“— Na,CO;3 + H,0 + CO,1

I'anpokapOoHAT HATPUS B BOJIE JUCCOIMUPYET HA UOHBI:

NaHCO; + aq —Na"5q + HCO3 3

C kucnoTamu pearupyeT TOJIbKO ruApOKapOOHAT-UOH:

HCO; +H' — H,0 + CO21 wm

HCO3™ + H30" — 2H,0 + CO,1

B kauecTBe pa3phIXIUTENs MOKHO MPEUIOKHUTh KApOOHAT aMMOHUS:

(NH;)2,CO3 —“— 2 NH31 + CO,1+ H,0

(NH4),CO3+ aq _’NH4+aq + CO32_aq

COs” +H" — HCO5~

HCO3;™ + H" — H,0 + CO,?

(NH;)HCO3 —=— NH31 + CO,1+ H0

(NH4)HCO3+ aq —NH;"3q + HCO3

HCO3;™ + H" — H,0 + CO,1

Cucmema ouyenueanusn.

1. Peaxiust TepMHUECKOTO Pa3oKeHHs THAPOKapOOHaTa HATPHS 2 Gamna
2. Peaxius ruspokapboHaT-HOHA C TPOTOHOM WJIM THIPOKCOHUEM 2 Gamna
3. O60cHOBaHHBIN BBIOOp BElIECTBA 2 Gamna
4. Peaxiust TepMHUYECKOTO PA3TIOKEHHSI TPEIOKEHHOTO PA3PBIXJIATEIS 2 Gamnma
S. Peaxiust npoyKTOB TUCCOLMAIIMN TIPEIOKEHHOTO Pa3phIXJIUTENs 2 Gamna

C IPOTOHOM HJIM THAPOKCOHUEM
HUTOI'O: 10 6annos
3anaua 2
YcaoBue 3aaaun
[Ipu npornyckanuu nMapoB BOAbI YEPE3 OKCHUJ KaJIbIMs MacCca PEaKIMOHHON CMECH YBEJIMUMIIach Ha
9,65%. OnpenenuTe MPOLIEHTHBIA COCTAB TOJYICHHOM TBEPION CMECH.
Pemenune

3anumieM ypaBHEHUsI XUMUYECKON PEaKIINH:

CaO + H,O = Ca(OH);
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Koneunass cMech sBIsieTCSl TBEPABIM BEIIECTBOM U MOXET COCTOATH TOJNBKO W3 THIPOKCHIA
KaJbIUS WIH CMECH OKCHJIA C THAPOKCUIOM KaJbIIHs, TIOATOMY MOXHO C/eTaTh BBIBOJ, YTO BOJA
mpopearupoBaja IMOJTHOCTBIO H  MPUPOCT MACChl PEAKIMOHHOW CMECH pPaBeH Macce
pOpearupoBaBIIIei BOJIBI.
Ilposeoém pacuémul:

MYCTh HCXOJTHOE KOJMYECTBO OKCH/IA KAJIBIHS PABHO X MOJIb, TOT/IA:

macca npopearuposasiieit Bozp: M(H,0) = M(Ca0) v(CaO,ex) @ = (40+16)'x°0,0965= 54 x,

KOJIMYECTBO MOJIb Ipopearuposasiieii Boasl: v(H,0) =5,4 x/18 = 0,3 x,

Tak Kak 1o ypaBHeHuto peakiuu CaO u H,O pearupytot B cooTHomeHnu 1:1, KonmaecTBo
pearupyrommux BemecTs paBHbL W(CaOpear) = V(H20) = v(Ca(OH),) = 0,3 x.

3Hast KOIMYECTBA BEIIECTB, MOKHO ONPeAeTuTh Macchl octasiierocst CaO u
obpazonasiierocst Ca(OH),:

m(CaOycr) = 0,7'x°(40+16) = 39,2x, m(Ca(OH),) = (40+32+2) -0,3x = 22,2x,

IIPU 3TOM 00111ast Macca KOHEYHOU cMecu m(cmecu) = 61,4x.

®(Ca0) =100%°39,2x/ 61,4x = 63,84%
®(Ca(OH),) = 100%22,2x/61,4x = 36,16%

Te ke pe3yabTaThl MOYKHO MOJIYYHTb, IPEITOJIOKUB, YTO UCXOIHAS CMECh COJEPIKUT 1 MOJIb
OKCHJIa KaJblus, T.¢. x = 1.
Oteer: ®(Ca0)=063,84% ®(Ca(OH),) = 36,16%

Cucmema oyenuesanusn:

1. VYpaBHeHHE XUMUUYECKOH peakuuu 2 Gamna
2. O0GocHOBaHHBIH BBIBOJ O TOM, YTO BOJIa IIPOpearupoBaia MoJTHOCTHIO 1 6ann
3. O00oCHOBaHHBI BBIBOJI O TOM, YTO MPEJCTABISET OO0 MmoTydyeHHas cMecb 2 Oaruna
4.  Pacuét maccel CaO B oJgy4yeHHOU cMeCcH 2 Ganna
5. Pacuér maccel Ca(OH); B momyueHHOI cMecu 1 Gamn
6. Pacuér maccel moy4eHHOU cMecu 1 6ann
7. Pacuér w(CaO) 1 Gann
8. Pacuér w(Ca(OH),) 1 Gann

HUTOTI'O: 10 6amioB
3anaua 3
YciaoBue 3a1a4n
Anbda-xene3o uUMeeT KyOHUYecKyl0  OO0BEMHO-LEHTPUPOBAHHYIO
AIIEMEHTAPHYIO SYEUKY CTPYKTYpY (CM puC.), IUIOTHOCTH kene3a 7.874 r/em’,
Omnpenenute MOJSIpHBIM 00BEM >kerne3a. Bolumciaure mapamerp &, OLICHUTE
pamuyc aroMa jkenesa, CYMTalTe, 4To CPephuuecKrue aTOMBI KacaroTcs IpyT

apyra. CorjlacCHO aTOMHOU TEOPHH, «BCE COCTOUT U3 aTOMOB U IIYCTOTBI», €CIIH
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CYHTATh aTOM CPEPUICCKUM, OMIPEICITUTE OO «ITYCTOTHI».

O0Bém mapa V = 41,mR%. 1A=10%cm.

Pemienue

O0BEM omHOTO MOJIA JKeme3a cocrtaBiseT Vy = M-p = 55.845/7.874 = 7.09 o,

Jyis ompesienieHus pa3Mepa SUCHKH @, Hy)KHO ONPEICIUTh YUCIIO ATOMOB B sIYCHKE: B LICHTPE
HAXOMUTCS | aToM, B K&XIOH BEpIIMHE HAXOAUTCS /g aToMa, T.c. BHYTPU SUCHKH HAXOAUTCS 2
atoma kenme3a (Z=2). Torma o0béM oxHOW saemeHTapHoit sueiikn Vg = Z'Vy/Na =
2:7.09 / (6.02-10%) = = 23.56-10%%cm® = 23.56 A%. Torza a = (23.56)” = 2.867 A.

Jlnst onpezneneHus pajpyca aToMa, HY)KHO HAaWTH KpaTdaiiiee paccrosiHue. PaccrosiHue
MEXJy aTOMaMH B BEpIIMHAX PaBHO 8, MEKAY aTOMOM B BEPIIMHE M aTOMOM B IIGHTPE SUCHKHU
cocrasisier V3/2-a. Bropoe paccrosiaue kopoue u papHo V3/2-2.867 = 4.483 A. Torxa paxmyc aroma
paBeH 1oJIoBHUHE 3TOro paccrosuus r(Fe) =~ 1.241 A,

Kaxnpiii atoM 3aHUMaeT 00bEM V4 = 4/31tR3 = 8.014 A®. B sueiike COJIEPXKUTCSL 2 aToMma,
torna ux n0jst coctaBisiet 2-Va [ Vg 100% = 68.03%, Torma mo51st «imyctothi» coctabisiet 31.97%.

Cucmema oyenueanusn:

1. Omnpenenenue MosIpHOTO 00BEMA 2 Gama
2. Brruucnenue pa3zmepa sueliku — 3 Oanna 3 bamna
U3 HUX YMCIIO aTOMOB B stueiike — 1 6at
00béM stuetiku 1 Gat
pacu€T a u3 oobpéma stueiiku — 1 Gamn
3. Bepwnslii BBIOOp KpaTdaiiiero paccTossHus — 1 6amr 3 bama
Pacuér kparyaiiiiero paccrosiHus — 1 Oamn
Pacuét pannyca atoma — 1 6amn
4. OueHkKa J10JIU «ITyCTOThI» 2 Gama

HUTOI'O: 10 GatoB

3agaua 4
YcaoBue 3a1a4u
N3Bects sBRseTCS OAHMM W3 HamOoJee paclpOCTPaHEHHBIX M PA3HOCTOPOHHE
UCIOJIb3YEMBIX XUMHYECKHX IPOAYKTOB, IMPOU3BOJUMBIX M TOTPEOISEMBIX IO BCEMY MHUDY.
OO61meMrpoBoe MPOU3BOJICTBO HETAMEHON M3BECTH (OKCUA Kanblus) olleHuBaeTcs B 300 MIIH TOHH
B roj. [lony4aror €€ 00KHUIroM u3BeCTHsKa (KapOoHAT Kaubiys) npu Temreparype 1100-1200 °C.
[Ipy B3anMoOAEHCTBUM HEramEéHON M3BECTH C BOJOM MPOMCXOIUT MPOLECC TAMICHUS U MOJy4aeTCs

raméHasi u3BecTb (TUIPOKCH]T KaJIbIIH).
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1. Harmumure ypaBHEHHWS pEakUWid, NPUBOASAIIMX K TOJYyYEHHUIO Tam€HOW W3BECTH
u3 n3BecTHska. [IpuBenure no 1 npumepy MCnosib30BaHUS M3BECTU JoMa (B KBapTHUpE) U B cany
(oropoje, Ha gaue).

2. OneHuTe Maccy HM3BECTHsKA, PAaCXOAYEMYI €XEroJHO Ha IPOU3BOJCTBO H3BECTH, U
Maccy raméHoi U3BeCTH, KOTOPYIO MOXKHO OBbLIO MOJTy4YaTh KaX /bl I0Jl, TOracuB BCIO U3BECTh.

HacpimeHnelii BOAHBIM pAacTBOp Tall€HOM M3BECTH HA3bIBACTCA «M3BECTKOBAs BOJA»
Y UCNOJb3yEeTCd KaK KaueCTBEHHBIM peakTHB Ha yriiekucaelid ra3. B 100 r rtakoro pactBopa

coaepxkutcs Bcero 0,16 r camoil raméHoil u3BecTu. [IIOTHOCTH 3TOro pacTBOpa MPAKTUYECKH

HE OTJIMYACTCSI OT INIOTHOCTH YUCTOM BOIBI ( Py o = 1 r/Mi).

3. Kakue BuguMble M3MEHEHUS MPOUCXOAT C U3BECTKOBOM BOJOM MPU MPONYCKaHUH Yepe3
Heé yriekuciuoro raza? Hanumure ypaBHEHUE peakluu.

4. Paccuuraiite 115t 300 r U3BECTKOBOM BOIBI:

a) KOJIMYECTBO MOHOB KaJIbLIUA (B IITYKaX);

0) KOHIICHTPAIUIO THIPOKCHU]I-HOHOB B MOJIb/I;

B) MacCy YIJIEKUCIIOrO rasza, KOTOPYK 3TOT PAacTBOP MOKET IMOIJIOTUTh ¢ OO0pa30BaHHUEM
MaKCHMAaJIbHOI'O KOJIMYECTBA OCAJKA;

r) MUHUMaJIbHBIA 00BEM YTIIEKHCIIOro rasa (H.y.), KOTOPbIi clieAyeT MpONyCTUTh Yepe3 ATOT
pacTBOp, YTOOBI BBIMAJAIONINI BHAYAJE OCAJIOK MOJIHOCTHIO pacTBopuics. Hamumure ypaBHeHue
peakuuu.

5. I3 mepeuncieHHOro crnucKa BEIIECTB: XJIOPUJ HATpus, XJIOPUI MEIH, XJIOPOBOIOPOI,
okcuz cepsl (1V), okcun Harpus, okcun meau (11):

a) BeIOEpHTE U yKaXKUTE BEIIECTBA, C KOTOPHIMU U3BECTKOBAS BOJIa HE pearupyer;

0) BeIOCPHUTE M YKAKUTE BEIECTBA, C KOTOPHIMH M3BECTKOBAs BOJIA pearupyeT, U HAITUIIATE
YpaBHEHUS PEaKIIU.

Pemenue

1. Vpasuenus peaknwmii: CaCO3z = CaO + COZT; CaO + H,0 = Ca(OH):.

JloMa wu3BeCTh HUCHONB3YIOT TpU peMoHTe (modenka, goOaBleHHE B IITYKaTypHBIE,
MIMAaKI€BOYHBIE M JIPYTHE BsDKYIIME CMECH), B caay i OopsOBl C  BpEeIUTENSIMHU
Y JUUTS IPEIOTBPAIICHHSI COJTHEYHBIX OXOTOB OCJSIT CTBOJIBI JIEPEBBEB M KYCTAPHHKOB, a TaKKe
M3BECTKYIOT KHCITBIC TTOYUBHI.

2.Ilo ypaBHenusm peakiuit u3 1 mons (40+12+3-16 = 100 r) u3BecTHAKA MOIy4aeTCs
1 monps (40+16 = 56 r) HeraméHnoit u3Bectd, a 3areM | monb (40+2-(16+1) = 74 r) raméHoil.
CootBercTtBeHHO, i momydeHuss 300 Mo T Heraménod wu3Bectu Tpedyercs 300-100/56 =
=536 MaH T W3BecTHsAKAa. Macca TaméHOi W3BECTH, KOTOPYIO MOXHO TIOJNyYaTh KaXKIbIH TO[I,

IOracuB BCIO U3BeCTh, cocTaniseT 300-74/56 = 396 munH T.
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3.Ilpu mnpomyckaHMM YIJIEKHCIOTO Ta3a 4Yepe3 IMPO3pauyHyl0 H3BECTKOBYIO BOXY

HabOmo1aeTcs e€ MOMyTHEHHE.

VYpasuenue peakuun: Ca(OH),; + CO, = CaCO3d + H,0.

4. B 300 r u3zBectkoBoit Bojbl cogepxkutcs 0,16-300/100 = 0,48 r Ca(OH),, uto cocrasiser

0,48/(40+2-17) = 6,49- 107 moust. OtBeuaeM mo ITYHKTaM:

a) KOJIMYECTBO MOHOB KaJIbITUs OyaeT paBHO 6,49- 103:6,02:10% = 3,91-10% ITYK;

6) MOJISIpHAS] KOHIICHTPALHS THAPOKCHI-HOHOB 26,49-107/0,3 = 0,0433 mMoub/;

B) 0CaJIOK, 00pa3yIOIIUICS B PEAKIIUU C YTICKUCITBIM T'a30M, — KapOOHAT KaJbITHU.

VYpasuenue peakuun: Ca(OH); + CO; = CaCOgi« + H,0.

Ero wmakcuManbHOe KojJauuecTBO paBHO KkoauuectBy Ca(OH),, mis dwero B MOJSIX

HeoOxoauMo cTobko ke CO,, Macca KOTOPOTo COCTaBUT 6,49- 10344 = 0,286 T,

F) IIpu H30BITKE YTJICKHUCIIOTO I'a3da 0CalOK paCTBOPSCTCA.

Vpasuenne peaxuun: CaCOsd + H;0 + CO, = Ca(HCO3),.

YToOBI OH PacTBOPUIICS BECh, TPEOYETCS KaK MHHHAMYM emé cToibko ke COy (6,49-107

Mousi), T.e. Beero 2:6,49-10° = 12,98-10° mous.

MuHuManbHbIN 00bEM YTIIEKUCIIOTO Ta3a Mpu H.y. cocTaBuT 12,98- 10'3-22,4 =0,291 .

5. a) He pearupyeT u3BC€CTKOBaA BOAA TOJIBKO C XJIOPUAOM HATpUSA U OKCUAOM MCIH,

0) c octasibHBIMU 4 BElIECTBAMU H3BECTKOBasl BOJAa pearupyer, NpuUyEM OKCHUJ HaTpus

pearupyeT He ¢ pacCTBOPEHHOM U3BECTHIO, a C BOJOM.

ok w0 N

YpaBHEHUs peaKLyii:

Ca(OH), + CuCl, = Cu(OH),4 + CaCl,

Ca(OH), + 2HCI = 2H,0 + CaCl,

Ca(OH), + SO, = CaSOs3{ + H,0

Na,O + H,0 = 2NaOH

Cucmema oyenuganusn:
JIBa ypaBHeHUs peakuuii o 1 6amny
JlBa mpuMepa ncnoab30BaHUs U3BECTH 10 1 Oammy
Bepnbie pacuéTsl Macc U3BECTHSKA U TalIEHOM U3BECTH M0 2 Oaia
[TomyTHenue 1 Gan, ypaBHeHHE peakuuu 1 6ami
Bepnbie pacuétsl a)-T) 1o 2 6aia, ypaBHeHHE peakiuu r) 1 6amn
Bepnbie ykazanus pearupyet/ae pearupyert no 0,5 6amia
VYpaBHeHus peaxuuii o 1 6amry

HUTOI'O:
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2 Ganna

2 Gamna

2+2 =4 Gamna
1+1 =2 Gamna
4-2+1=9 6annos
6-0,5 =3 6amna
4-1=4 Gamna

26 0ayuIoB



3agava 5 (mpakTuyeckmii Typ)

Ha MPAKTUYCCKUX TypaX IIKOJbHBIX XUMHUYCCKUX OJIMMIINAL YUACTHUKAM MOKHO IMPCAJIOXKUTH
BBITIOJIHUTL 3aady I10 pacCliO3HAaBAHWIO BOAHLIX PACTBOPOB pPa3JIMYHBIX BCIICCTB. I[JISI pelicHuA
TaKUX 3a71a4 OT YYaCTHHUKA TPEOYeTCs HE TOJbKO 3HAHHE PA3JIMYHBIX KAUCCTBEHHBIX PEAKIHid, HO U
HaOJII01aTeIbHOCTD, JIOTHYECKOE MBINUICHHE, aKKYPaTHOCTh M JPYrHe BEChbMa BaKHBIC KayeCcTBa
JUTSL XAMHKa-3KCIIEPUMEHTATOpa.

JInst TpoBeIEHHsI TAKOTO Typa HEOOXOJMMO:

— HECKOJIBKO MIPOHYMEPOBAHHBIX POOUPOK C HUCCIICAYEMbIMU PACTBOPAMHU BEIIIECTB;

— MPOOUPKH C TMOMIMCAHHBIMA PACTBOPAMH BEIIECTB, C MOMOIIBIO KOTOPBIX IPOBOIMTCS
oIpeJieJICHHE Paclio3HaBaHHE,;

— cBOOOIHYIO MPOOHMPKY MM HECKOJIBKO MPOOMPOK JIJIst IPOBEICHHUS OIIBITOB 3KCIIEPUMEHTOB;

— CTaKaH ¢ JUCTUITMPOBAHHOM BOOM IS IPOMBIBKH MPOOUPOK U OOJIBINION CTAKaH IS CIMBA;

— JKEJIaTeIbHO PACIIONIOKUTh BCE MPOOUPKH B IITATHBE HA IJIACTHKOBOM TOHOCE.

3ananue

Mosnonoit yuutenb xumMun KosIGOUKHMH B IIECTH pa3IMYHbIX MPOOUpPKaX MPUTOTOBUII BOJHBIE
PacTBOPBI CEpHOW KHCIOTHI, aMMHaKa, KapOOHaTa HATpHs, Cylbdara MarHus, XJOPUAA HUHKA U
HHUTparta Oapusi, HO M0 HEBHUMATEIBHOCTH 3a0bLI UX MO/IITHCATb.

1. Hanmummte xumudeckue GopMyIibl IPeAsIOKEHHBIX IS PACIIO3HABAHUS BEILIECTB.
2. 3anoJHATE MPUBEACHHYIO HUKE TaOJHIly, YKa3aB B HEH aHAIWTHYECKUE MPU3HAKU (BBINA/ICHHUE
WIH pacTBOPEHHE OCaJKa, W3MCHEHHE I[BETa pacTBOpa, BBIZACICHHE Tra3000pa3HbIX BEIIECTB),

COIPOBOKAAOIINEC PCAKIIUN BCUICCTB C APYT C APYT'OM.

CepHas
KHCJIOTa

Ammuak (p-
p)

KapOonar
HATpUS

Cynbdat

Maraus

Xnopuna
IAHKA

Hurpar
Oapus

Cepnas
KHCJIOTa

Ammuak (p-
p)

KapOonar
HaATpUS

Cynbdar

Maraus

Xsopug
IUHKA

Hurpar
Oapust

3. Hanummre ypaBHEHUS peakiuid,
COOTBETCTBUH C TaOJIULIEH.

4. Unentuduuupyiire

UHAWBUAYAJIbHBIC

COETUHEHUS

B npoOupkax 0e3

JIOTIOJTHUTEIIBHBIX PEaKTUBOB, KPOME YHUBEPCATbHON HHIMKATOPHOM OymMary.
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Perenne
1. Cepnas xucnora — H,SO,4, ammuaxk (Bogusiit p-p) — NH3-H,0, kap6onat natpus — Na,COs,
cynbdat maraust — MgSO,, xopun 1uaka — ZnCly, aurpar 6apus — Ba(NOs),.

2. 3an0JIHUM TaOJIHILY:

H,S0, NH3-H,0 Na,COj3 MgSO, ZnCl, Ba(NO3),
H,S0, — — 1 — — !
NH3-H,0 — — — ! V —
Na,CO3 1 — — L(+1) L) !
MgSO, — | L) — — !
ZnCl, — U L) — — —
Ba(NO3), ! — ! ! — —

Ipumeuanue: | — BBIMAICHHE OCAIKA, | — BBHINAJCHHE OCAIKA, PACTBOPHMOTO B H30BITKE OTHOTO
U3 peareHToB, T — BBIJEJICHUE Ta3000pa3HBIX BEIIECTB, «—» — OTCYTCTBHE aHAIUTUYECKUX
MPU3HAKOB (XUMUYECKas peaklys MPH 3TOM MOXKET UITH).
3. YpaBHeHHsI peakiuii (MpUHUMAETCS TI000M U3 BAPUAHTOB, PA3ICTICHHBIX U ):
1) 2Na,CO3 + H,SO4 = 2NaHCO;3; + Na SO,
unu
Na,CO3 + H,SO4 (136.) = Na;SO4 + CO,1 + H,0O
2) Ba(NOg3), + H,SO4 = BaSO4| + 2HNO;
3) MgSO, + 2NH3-H,0 = Mg(OH),| + (NH4)2SO4
4) ZnCl, + 2NH3-H,0 = Zn(OH),| + 2NH4CI
unu
ZnCl, + 4NH3-H,0 (u36.) = [Zn(NH3)4]Cl; + 4H,0
5) MgSO, + Na;CO3 = MgCOs3| + NaySO4
unu
2MgSO4 + 2Na,CO3 + H,0 = Mg2(OH),CO3] + CO,1 + 2NaySO4
6) ZnCl, + Na,CO3 = ZnCO3| + 2NaCl
unu
2ZnCl; + 2Na,CO3; + H,0 = Zny(OH),CO3] + CO,1 + 4NaCl
7) Ba(NO3), + Na;CO3 = BaCO3| + 2NaNO3
8) Ba(NOs), + MgSO,4 = BaSO,4| + Mg(NO3);
4. CymiecTByeT HECKOJIBKO BapHaHTOB pEIICHWS JTOW 3amauu. Hwuxke mnpuBeneH oauH U3
BO3MOYKHBIX.
1) CMoYMM TOJIOCKHM YHHBEpPCATbHOW MHAWKATOPHON Oymaru KakIbIM W3 BBIIAHHBIX PacTBOPOB.

[Tpu koHTakTe ¢ pactBopoM HySO, yHHBepcanbHas MHAMKATOpHas OyMara OKpacuTCsl B KPaCHBIN
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I[BET, YTO TMO3BOJSET OJHO3HAYHO HJAEHTU(UIUPOBAThL 3TO coenuHeHue. [lpu KoHTakTe C
pactBopamu NH3-H,0 u Na,COs3 yHuBepcanbHast ”HAUKAaTOpHAs OyMara OKpacuTCsl B CHHHM IBET.
2) B nBe uwmcThie TPOOMPKH TIEpPEHECEM HEOOIBIIOE KOJIHYECTBO PACTBOPOB, B KOTOPBIX
YHUBEpCalbHasi WHIWMKATOpHas Oymara okpamuBajiack B cuHHMM 1BeT (pactBopsl NH3-H,O u
Na,CO3). Jlo6aBuM K HUM pacTBOp cepHOi kucioTel H,SO,4. B mpobupke, B KOTOpOH HET BUIAUMBIX
u3meHnenuii, Haxomutcs NHj3;-H,O. Dto xe coeauHeHHE MOXHO UICHTHQHUIMPOBATH IO
XapakTepHoMy 3amaxy. B mpoOupke, B KOTOpoi mpu 100aBICHUU CEPHOW KHUCIOTHI HAOIIOAAeTCs
BBIZIENIEHNE ra3a 0e3 nBera U 3anaxa, HaxoauTcesa Na,COs.

3) Ocranock uaeHtupupposars pactsopsl MgSO,, ZNCl; u Ba(NOg3),. B tpu umcThie mpoOupKu
nepeHeceM HeOObIIOe KOJMYECTBO COOTBETCTBYIOIIMX PACTBOPOB, TMOCIE YEro IO KarisMm
nob6aBum k HEM NHj;-H,O. B mnpobOupke, B KOTOpOHl HET BHIMMBIX H3MEHCHWH, HAXOIUTCS
Ba(NOg3),. B mpobupke, B KOTOpOii 0Opa3yercsi Oemblii 0cagoK, He PacTBOPSIOLIUIiCS B H30BITKE
NHj3-H,O, wnaxomutrcs MQ@SO,. B mpoOupke, B KoTOopoit oOpasyercs Oemnblii  0OCaoK,
pacrBopsirommiicst B u30bitke NH3-H,0, naxoaurcs ZnCly.

CucreMa onleHUBaAHUSA

1. ®opmynsl BemecTB — 6 popmyi o 0.25 6 1.5 G6amna
2. 3anonnenue tadmunesl — 30 gueek mo 0.15 6 4.5 dauta
(slueiKu 1o II1aBHOM JuaroHany TabauLbl HE OLIEHUBAIOTCS)
3. YpaBHeHwus peakuuii — 8 ypaBHeHu# mo 0.5 6 4 Ganna
(ecniu HeBepHO ypaBHEHBI — 110 (.25 0)
4. Unentudukaius BenecTs — 6 BemecTs 1o 2.5 6 15 GamioB
uToro 25 d6as10B
B cnyuae, ecim y4acTHUKY MTOHAIOOWTCS JONOJHUTEIBHOE KOJMYECTBO PEAKTHBA, TOJTUB PEaKTHBA
npousBoguTcs 1 pas (B 1 coOTBETCTBYIOIIYIO CKISIHKY) Oe3 mTpada, B MOCHEIYIOIUX Caydasx —
co mtpadom 1 6amn. Takum oOpa3zoM, eciii HEOOXOAUM JTOJHMB N CKISTHOK, mTpad cocrapiser (N—1)
0ajI0B, HO He Oosee 4 0aIoB.
3agava 6 (mpakTH4yeckmii Typ)
KBacriamu Ha3bIBalOT KPHCTALIOTHIPATHI ABOWHBIX CYIh(PATOB TPEX- M OJHOBAJICHTHBIX METAJIOB
obmert hopMyITbI M+M3+(SO4)2-12H20, rie M' — KaTHOH IIeJTOYHOro MeTaia (KpoMe JIHTHS),
ammonns wmn tamms(l), a M®* — kaTHOH TpexBaneHTHOro Merainna (0GBIYHO ATIOMHHHS, XPOMa
nn sxenesa(Ill)).
Xpomoammonuiiaeie  kBaciibl  NH4Cr(SO4)2:12H,O  mpeacraBistior  co00H  OKTadApUYeCcKHe
KpHUCTAJIJIbl YepHO-(PHOIETOBOTO 11BeTa. BOIHBIN pacTBOp COIM MMEET CuHEe-(hHOJIETOBBIN LIBET, IPU
HarpeBanuu 10 70-80 °C — 3enensiil. IIpu 100 °C conp mnaButcs, npu 300 °C momHOCTBIO
00€3B0OXKHBACTCS, Tepss KPUCTALIM3ALMOHHYIO BOY U IPEBpaliasich B OB MOPOIIOK.
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Meroauka cuHTe3a

HaBecky auxpomara aMMOHMsI Maccoil 2.5 T IepeHecuTe B XUMHUUYECKUN CTaKaH, pacCTBOPUTE €€ B
15 M1 TUCTHIUTMPOBAHHOM BOJBI M 100aBETE MEPHBIM LMJIMHAPOM 5 MIJI pacTBOPa CEPHOI KUCIOTHI
(1:2). 3aTrem MeaJIeHHO IO KaIjisiM BHeCHUTE B pacTBop 10 MJI 3THUIOBOrO CIHpTA, CIAEAS 3a TEM,
YTOOBI HE MPOUCXOJINUIIO CHIIBHOTO HarpeBa peakimoHHON cMmecu. [lomyueHHBbIi pacTBOp oXJaauTe
B KPHUCTAIM3aTOPE A0 BBINAJICHUS CHUHE-(PHOJIETOBBIX KPHCTALIOB KBacloB. OTduiubTpyiiTe
KPUCTAJTBI uepe3 OyMaKHBIA (UIBTP, BBICYIINTE UX MEXIY JUCTaMU (PUIBTPOBAJIBHON Oymarw,
nepeHecuTe B OIOKC U B3BECHTE.

TeopeTuveckue BONpPOCHI

1. Hanumure ypaBHEHHE XUMUYECKON PEAKIIMH, TPOUCXOAIIEH B IIPOLIECCE CUHTE3A.

2. PaccunraiiTe BBIXO/ IPOAYKTA PEAKIIMH OTHOCUTEIBHO TEOPETHUYECKOTO 3HAUCHUSI.

3. Kakue TUIbl XMMHYECKHX CBSI3€ MPUCYTCTBYIOT B KPHCTAJUIAX XPOMOAMMOHUWHBIX KBAaclOB?
[To kakuM MexaHu3mMaMm oOpa3oBaHbl KOBAJICHTHBIE CBSI3U B 3TOM COCAMHEHUU (TPUBEIUTE UX
Ha3BaHus)?

N3yuyeHne HeKOTOPBIX CBOICTB XPOMOAMMOHHITHBIX KBaCLIOB

4.B uncTtyro mnpoOUpPKYy MOMECTUTE HEOObIIOe KOIWYECTBO TOMYYEHHBIX KpPUCTAIOB U
pacTBopuTe MX B 1—2 M AUCTHILUIMPOBAHHOM BOAbL. C MOMOULIBIO YHHUBEPCAIbHON MHIUKATOPHOU
OyMaru OLIEHUTE KHUCIOTHOCTb CpEllbl B IOJy4YE€HHOM pacTBope. IIpoTexkaHneM Kakux MpoleccoB
oHa o0ycioBieHa? Hanummre ypaBHEHUS! COOTBETCTBYIOIINX PEAKIUi.

5. B uuctyro npobupky nomecture HeOOJIbIIOE KOJINYECTBO KPUCTAIIIOB KBACLIOB M PACTBOPUTE UX
B 1-2 M1 tucTHIUIMpOBaHHON BOJbl. [l00aBbTe K MOITYYEHHOMY PAacTBOPY I'MJIPOKapOOHAT HATPHUS.
OtMmetbTe HaOMIOMaeMble P dekTrl. HanmuiumTe ypaBHEHHE COOTBETCTBYIOMIEH PEAKIIUH.

6. C mMOMOIIBI0 KaKOW KAadyeCTBEHHOW peakIMHd MOXHO J0Ka3aTh, YTO B COCTAaB IOJYYEHHOTO
COCIMHEHUsI BXOJAT CyibdaT-uoHb? Hanummre ypaBHEHHE COOTBETCTBYIOIEH pEaKIHH.
OKCIepUMEHTAIBHO JOKAXXUTE MPUCYTCTBHUE CYIb(PaT-HOHOB B MOJIYYEHHOM PacTBOPE U OTMETHTE
Habo1aeMble 3P (HEKTHI.

Pemenne

1. (NH4)2CI’207 + 3C,Hs0OH + 4H,S0,4 + 17H,0 = 2NH4CI‘(SO4)2 12H,0 + 3CH3;CHO

2. Teopernueckas Macca NPOIyKTa peakliu COCTAaBIsAET

225478345
Mreop. = 555 065

BI:IXOI[ MMpOoAYKTa p€aKIUM OTHOCHUTECIBHO TCOPECTUUCCKOTO 3HAUCHUA MOXKCET OBITH pacCuuTaH KakK

=949r

my
n,% =100 - ——
mTeop.

rZIe My — Macca NpoayKTa peaKIuu, OJY4YCHHOI'0 Y4aCTHUKOM.

3. B kpucrammmueckom NH4Cr(SO4),-12H,0 npucytcTByrOT CBSI3M:
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e xoBajieHTHbIe nossipHbie (cBs3u N—H, O—H, S=0),
e ponnsle (cBa3u Mexay NH,™ u S04, Cr¥ u SO42_),
®  BOJOPOJHBIC (CBS3HM MEKIY MOJIEKYJIAMH KPUCTALTU3AIIMOHHON BOJIBI).
Mexanu3mMbl 00pa30BaHUs KOBAJICHTHBIX CBS3€H B ITOM COCIMHEHWH: OOMEHHBIH M JOHOPHO-
aKIENTOPHBIN.
4. PacTBOp TOJIYYEHHOTO COEAMHEHHUS MMEET CIIA00KHUCIyI0 peakiuio cpeabl (PH 4-5) 3a cuer
MPOTEKAHUS CICYIOIINUX MPOTOTUTHYECKUX PEaKIU:
NH;" + 2H,0 = NH3-H,0 + H3;0"
Cr¥ + 2H,0 = Cr(OH)** + H;0"
5. [Ipu noGaBnenun rugpokapOOHaTa HATPHUS K PACTBOPY MOJYUEHHOTO COEAMHEHHUS HAOII0JaeTCs
BBIJICTICHHC ra3a 0e3 IBeTa U 3araxa M BBINIAJICHUE TEMHO-3€JICHOTO OCaJIKa:
2NH4CI’(SO4)2 + 6NaHCO; = 2CI’(OH)3l + 6CO,1T + 3NapSO,4 + (NH4)ZSO4
6. Jlns nokazaTenbCcTBa MPUCYTCTBHS CYIb(aT-HOHOB B pACTBOPE MOIYUYEHHOTO COSAMHEHUS MOYKHO
BOCIIONb30BaThCS KAYeCTBEHHOH peakumeil ¢ Ba’' (Habirogaercs BbIMageHHe GENOro Ocajka,
HEPaCTBOPUMOTO B KKcoTaX, mmenouax u NHs-H,0):
2NH4Cr(SOy), + BaCl, = 2NH4Cl + BaSO,4| + Crp(SO4)3
CucreMa olleHUBaHHS
1. TexHHMKa DKCIIEPUMEHTA 3 Gamna

2. YpaBHeHHe peakuuu (3aganue 1) 2 Gamna

(ecrii HEBepHO ypaBHEHO — 1 0)
3. Pacuet Myqp. (3aanuE 2) 2 Oamna

4. BbIX0 NPOJYKTa PEAKIIUH OTHOCUTEIBHO Myeqp. (3a/1aHUE 2):

>70 % 10 Gannos
69-60 % 9 6amoB
59-50 % 8 bamoB
49-40 % 7 6annoB
39-30 % 6 6amoB
<30 % 5 6amnos
5. Tunsl xumMuueckux cpsizedt (3ananue 3) — 3 Tuna o 0.5 6 1.5 Gamna
6. Mexann3mbl 0Opa3oBaHus cBsizel (3amanue 3) — 2 Mmexanusma 1o 0.5 6 1 6ann
7. BeiBoz1 0 cpenie pacTBopa (3aaanue 4) 0.5 6ayma
8. YpaBHenus peakuuit (3aganue 4) — 2 ypaBuenus o 0.5 6 1 6amn
9. Habmomaembie s dekthl (3amanue 5) — 2 addekra mo 0.25 6 0.5 6anna
10. YpaBHeHne peakuuu (3agaHue S5) 2 Gamna
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(ecu HeBepHO ypaBHEHO — 1 0)

11. KauecTBeHHas peakuus Ha cylb(haT-uoH (3agaHue 6) 1 6amn
12. HaGnromaemsiit apdexT (3aganue 6) 0.5 6amna
HUTOI'O 25 dajioB

9. Ucnouab3oBaHue y4eOHOH JuTepaTypbl M HHTepHeT-pecypcoB NpH NOATOTOBKeE
IIKOJBHUKOB K OJITUMIIMajle

IIpy 1MOArOTOBKE YYaCTHUKOB K ILIKOJIBHOMY M MYHUIMIAJIBHOMY 3TalaM OJUMIIHAIbI
1€J1eCO000Pa3HO UCIOJIb30BATh CIEAYIONINE HIKETIPUBEICHHBIC HICTOYHHUKH.

1. YypanoB C.C., JlempssHoBHY B.M. XuMuueckue OoJMMMHAABI MKOJLHUKOB. — M.: 3HaHue,
19709.
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HNuTepHeT-pecypcsl

1. CaliT BcepoCCHIICKON OJIMMITHAIBI IIIKOJLHUKOB hitps://vserosolimp.edsoo.ru/

2. Pazpen «l1IxonpHBIE OJIMMITHAJIBI o XUMUN rnopTrajia “ChemNet”

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

3. ApxuB 3ajau Ha nopraie «OnuMIMaasl A1 IMKOJLHUKOBY https://olimpiada.ru/activities, B

TOM YHUCJIC 3aJaHusA OJIMMIIM A B Ppa3INIHbIX pEeruoHax 3a Ppa3HLBIC rOJbl.

https://olimpiada.ru/activity/76/tasks/2023

4. Caiit «Bcepoccuiickasi oJIMMITHaIa IKOJILHUKOB B T. MockBe» http://vos.olimpiada.ru/

5. Bcepoccuiickas onummnuaga MKOJRHUKOB HA caiTe o0pa3oBaTelbHOTO HEeHTpa «CUpHycy:

https://siriusolymp.ru/archive
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