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BBenenue

Hacrosiimue pexoMeH1anmuy no opranu3aluyy ¥ TPOBEAEHUIO IIKOJIBHOTO U MyHULUIAIBHOTO
ATANoOB BCEPOCCUICKON OJIMMMUAAbI IIKOJLHUKOB (Jlajiee — OJIMMIIMA/IA) 110 XMMHUU COCTaBJICHBI B
cootBeTcTBUM C [lopsAiKOM poBeaeHUsT BCEPOCCUIICKON OJIMMITUA/IbI IIKOJBHUKOB, YTBEPKICHHBIM
npukazoMm MunucrepcTBa npocsenieHuss PO ot 27 Hos0ps 2020 r. Ne 678 «OO0 yTBepkACHUU
ITopsinka poBeneHHs] BCEPOCCUMCKON OJIMMITUA/Ib] IIKOJIBHUKOBY.

OnuMnuanga 1Mo XUMHUHM MPOBOIUTCS B IIENSAX BBISBICHUS, (DOPMHUPOBAHHUS W PA3BUTHUS Y
00y4aromuxcsi TBOPUECKUX CIHOCOOHOCTEH M MHTEpeca K HaydyHOHl (Hay4dHO-HCCIIEIOBATEIbCKOIN)
JeATEIbHOCTH, IPONAraH/ibl HAyYHbIX 3HAHUM.

3ajaud ONIMMITUAIBI:

— pacUIMpeHHE Kpyro3opa IIKOJIBHUKOB, pa3BUTUE HMX HHTEpeca K M3YUYECHHUIO XHUMHH,
MOBBIIEHUE UHTEJUIEKTYaJIbHOIO YPOBHS yUaIlIUXCS;

— mpodeccroHallbHAS OpUEHTAIUS O0yYarONIMXCs, MPUBJICICHUE TATAHTINBOW MOJIOACKU K
MIPOJIOJHKCHHUIO OOYUICHHMSI B BBICIIIMX yUeOHBIX 3aBeicHusIX Poccuiickoii denepanmm

— BBISBJICHHE HA paHHEM OJTame CIOCOOHBIX W TAJTAHTIUBBIX YYEHUKOB B IIENIAX OoJjee
3¢ (HEeKTHBHON TTOJTOTOBKU K OJIMMITHAIAM BBICOKOTO YPOBHS;

— CO3JaHKE HEOOXOIMMBIX YCIOBHH JUTSI MTOAACPIKKH OMapEHHBIX JICTCH.

Onumnuana npoBoauTCs Ha Tepputopun Poccuiickoit @enepanuu.

PaGouum sS3bIKOM MPOBEACHUS OJIUMITUAIBI SIBISETCSI PYCCKHI SI3BIK.

VYyacTue B 0IMMIINAJI€ UHIUBUAYAIbHOE, OJIUMITMA/IHBIE 3a/1aHHSI BBITTOJIHIOTCSA YYACTHUKOM
CaMOCTOSITENIHO 0€3 MOMOIIY TOCTOPOHHUX JIULL.

Cpoku OKOHYAHWS 3TaloB OJMMITHAJBI: IIKOJBHOTO dTama ojJuMmnuaasl — He mo3gaHee 01
HOSIOpS; MYHUIIMTIATHHOTO ATara OJIMMITUAJIBI — HE TTo3JHee 25 nexadps.

HIkoapHBIN ATAN OJUMITHAIBI TPOBOAUTCS IO 3aJaHUSIM, pazpaboTaHHbIM Aiis 5-11 kimaccos,
MYHUIIUMTIATBHBIN — g 7-11 kjmaccoB. YYacTHUK KaXJOro JTama OJMMITMAIBI  BBITIOJHSIET
OJIMMITUAJHbIE 3a/1aHus, pa3paboTaHHbIE AJIs Kjlacca, IporpaMMy KOTOPOTO OH OCBAaMUBAaeT, WIIN JUIsS
Oonee cTapmMX KiIaccoB. B ciiydae MNpPOXOXKIEHUS YYAaCTHUKOB, BBIMIOJHUBIINX 3aJaHUS,
pa3paboTaHHble a7 Oojiee CTapUIMX KIIACCOB MO OTHOIICHHIO K TEM, MPOTrpamMMbl KOTOPBIX OHU
OCBAaMBAIOT, HA CIEAYIOIIAN 3Tal OJMMIIAAbI, YKAa3aHHbIC YYAaCTHUKHA M Ha CIEAYIOIIUX HTarax
OJIUMITHUA/IBl BBITIOJHIIOT OJIMMITHAAHBIC 3aJaHus, pa3paOoTaHHBIE IS Kjacca, KOTOPBIM OHH
BBIOpaJIM Ha TPEBITYIIEM dTAIe OTUMITUA/IBIL.

Meroauueckue pEeKOMEHJAMU BKJIKOYAKOT: METOJUYECKHUE TMOAXOAbl K COCTaBICHUIO
OJIMMITUAIHBIX 3aJaHUA IIKOJBHOTO YW MYHULIMOAJIBHOTO 3TAlOB OJUMIIMAMbL, MPUHIUIIBI
dbopMHUpOBaHMST KOMIUIEKTOB OJMMITHAIHBIX 3a/JlaHui; HE0OXOJAMMOE MaTephuaJbHO-TEXHHYECKOE

obecrneucHue JJIA  BBIIIOJITHCHHA OJMMIIMAJHBIX 3a,[[aHI/II71; NEpCUCHb CIHPABOYHBIX MATCPUATIOB,
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CPEJICTB CBSI3H M 3JICKTPOHHO-BBIUYUCIUTEIbHON TEXHUKH, PA3PEIICHHBIX K UCITOIB30BAHUIO BO BPEMs
NPOBEJCHUS OJMMITHAbI;, KPUTEPUH W METOAWKY OICHUBAHMS BBIMOJHEHHBIX OJMMITHATHBIX
3a1aHUM.

JIOTIOTHUTEIbHYI0O HHPOPMAIIHIO TI0 MPEICTABICHHBIM METOJIMYECKUM MaTepruaaM MOXKHO
MOJYYHTh IO DJIEKTPOHHOH Mmoure, oOparuBmIKCh Mo aapecy. dean@chemistry.msu.ru (Kapsos
Cepreii Cepreesuu) wium chem.olymp@mail.ru (Jomkenko Brmagumup [ImutpueBny) B
LHEHTPAIbHYIO MTPEAMETHO-METOANYEeCKYI0 Komuccuto (aanee — LIIIMK) Bcepoccuiickoit omummuasl

MIKOJBHHUKOB I10 XUMMHH.

1. IlpuHuuns! GopMUPOBAHUS KOMILIEKTOB OJUMIHUAJIHBIX 32/IaHUH U MeTOAUYECKHE
MOAXO0AbI K COCTABJIEHUIO 32/IaHUI HIKOJbHOT0 3TANA OJIUMIINA/IbI

1.1. lIpunuunst GopMHUPOBAHUA KOMILIEKTOB OJJMMIIUATHBIX 3aJaHUI

B KOMIIJIEKT ONMMIUAAHBIX 33JaHUNA TEOPETHYECKOrO Typa OJUMIHUAABI IO KaKIOU
BO3pAacTHOM TpyIe (K1accy) BXOAAT:

— 3aJaHus,

— OJIaHKU OTBETOB;

— KpUTEpPHHM M METOAMKA OLICHUBAHMS BBIMOJIHEHHBIX OJMMMIIMATHBIX 33aJlaHUI, BKIIIOYAIOIIUE
MOJIPOOHBIE PEIICHUS U CUCTEMY OIICHUBAHUSI.

B KOMIUIEKT OJIMMIUMAAHBIX 33aJaHUM MPAKTUYECKOIO Typa OJIMMIIMAABI MO KaXa0Hi

BO3PAacTHOM TpyIe (K1accy) BXOAAT:

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

— OJIaHKHU OTBETOB;

— METOJIMYECKHE PEKOMEHJAIMU MO MOATOTOBKE U MPOBEICHHUIO MPAKTUYECKOro Typa (s
OpraHU3aToOpoOB);

— KpUTEPHUH U METOJUKA OLICHUBAHUSI BHITTOTHEHHBIX OJMMITHAIHBIX 3aJaHU.

IIpu coctaBneHun 3agaHuii, OJAaHKOB OTBETOB, KPUTEPUEB U METOAWKH OLIEHUBAHUS
BBIMIOJTHEHHBIX OJIMMITMAAHBIX 3aJlaHUN HEOOXOIMMO COOJIOaTh €IUHBIA CTHIIb O(OpPMIIEHUS.
PexoMeHryeMble TEXHUYECKHE MTapaMeTpbl 0POPMIIEHHSI MaTEpPHAJIOB:

— pasmep Oymaru (popmat nmcra) — A4,

— pa3Mep NoJIel CTPAaHHULL: IpaBoe — 1 CM, BEpXHEE U HUKHEE — 2 MM, JIEBOE — 3 CM;
— pa3Mep KOJOHTUTYJOB — 1,25 cM;

— OTCTYH MepBoil cTpoku ab3ama — 1,25 cwm;

— pa3Mep MEeKCTPOYHOTO MHTepBana — 1,5;

— pa3mep mpudTa — Keriib He MeHee 12;

— tun mpudTa — Times New Roman;



— BBIPAaBHHUBAHUE — 10 HIUPUHE;
— HyMepalus CTPaHWIl: CTPAHUIBI JOJDKHBI OBITh MPOHYMEPOBAHBI apaOCKUMHU HU(paMu B
LEHTpe HIKHEH YacTu TucTa 6€3 TOUKU C COONI0ICHUEM CKBO3HOM HYMEpPAILUU KO BCEMY IOKYMEHTY;
— TUTYJIBHBIA JTUCT JIOJDKEH OBITh BKIIOYEH B OOIIYI0 HyMEpAIUIO CTPAHMIl OJIAaHKA OTBETOB,
HOMEp CTPAHUIIbI HA TUTYJIBHOM JINCTE HE CTABUTCS;

— PUCYHKH M M300pakeHUs JOJDKHBI OBITh XOPOIIEro pa3pemieHus (KauecTBa) U B LIBETE, €CIH
JTAHHOE YCJIOBHE ABJISAETCS MPUHIIMITUATIBHBIM U HEOOXOAUMBIM JIJISl BBIIOJIHEHUS 3a/1aHUM;

— TabJIMLbl U CXEMbI JIOJDKHBI OBITh YETKO O0O3HAYEHBI, CIPYNIHUPOBAHBl U PAUOHAILHO
pa3MeIIeHbl OTHOCUTEIHHO MapaMeTPOB CTPAHUIIBI.

brnanky 0TBETOB HE JOJDKHBI COAEPKATh CBEIACHHM, KOTOPbIE MOTYT PACKPBITh COJIEPKAHNE
3agaHuii. B kauecTBe OJNIaHKOB JONYCTHMMO UCIOJNB30BaTh TETPAJAHBIE JIHCTHI C IEYAThIO
00pa3oBaTeNbHOI OpraHu3alny, B KOTOPOI MPOBOJUTCS IIKOJIBHBIHN 3Tall, TOYHO TaKHe K€ JHCTHI B
KaueCTBE UEPHOBUKOB.

[Ipu pa3zpaboTke 6J1aHKOB OTBETOB HEOOXOIMMO YUUTHIBATh CIAEAYIOLIEE:

— MepBBIHA JUCT OJaHKAa OTBETOB — TUTYJbHBIA. Ha TUTYJIBHOM JIMCTE JOJKHA COAEPKATHCS
cienyomas UHpopMalys: ykazaHUe 3Tara OJIMMINAAb! (IIKOJbHBIA, MyHULIUIIAIbHBIN); TEKYLIUN
y4eOHBI TOM; TOJe, OTBEIECHHOE MOJ KOI/IMU(pP YJaCTHUKA; CTPOKW Ui 3aIOJTHEHUS JaHHBIX
yuactHukoM (D.1.0., knacc, mojHoe HaMMEHOBaHUE 00Pa30BaTEeNLHON OpraHN3alun);

— BTOpPOW M MOCJEIYIOIIUE JIMCTHI COJAEpXKAT MOJe, OTBEACHHOE MOJ KoJ/mmdp ydacTHHKA,
yKa3aHue HOMEpA 3aJaHus; TI0JIC IS BBIIOJTHEHHS 3a/IaHKsI yYaCTHUKOM (KJIETKa 5 MM); OIYCTUMO
M3TOTOBJICHHE YHUBEPCAIbHBIX OJaHKOB JJIs BCEX 3a/laHuii. B 3TOM citydae HOMep 3a7aHusl y4aCTHUK
JIOJKEH BIHUCBIBATH CaMOCTOSITENBHO, @ HyMEpalus JHCTOB JOJKHO IPOU3BOJIUTHCS BHYTPU
pemenust oguoro 3amanus (1.1, 1.2,... 2.1, 2.2,..., rae nepBoe YUCIO — HOMEP 3aJjaHus, a BTOPOE —
HOMeED JIUCTA PEUICHHsI 3TOTO 33aHUS M0 TOPSAKY).

KommiekT 3aaHuii IKONIBHOTO 3Tana JJis KakJI0ro Kiacca (BO3pacTHOM IpyIbl) AOKEH

yMellaThcsl Ha ogHOM jHcte opmara A4.

1.2. Meroauyeckue TMOAXOAbI K COCTABJEHHMIO 3aJaHUIl TEOPETHYECKOT0 Typa
IIKOJILHOT'0 3TANA OJIUMITHA/IbI

3adanus onumnuadvl WKOJIbHO20 U MYHUUUNATTOHO20 9manoes O0JIHCHBL ObIMb OPUSUHATTbHbIMU

(pa3paboTaHHBIMU METOIMYECKUMHU KOMUCCUSIMU COOTBETCTBYIOIIETO ATarna). 3a OCHOBY MOT'YT ObITh
B3STHI 3a/1aHUS OJMMIIMA]] IPOLUIBIX JIET, OMYOJIMKOBaHHbBIE B COOPHUKAX U Ha MHTEPHET-TIOpTaliax
(CM. CITUCOK JIUTEpATyphl, UHTEPHET-pecypcoB). JlomyckaeTcs 3aMMCTBOBaHHE 3a7a4 UIIH JIEMEHTOB
3aJa4 IpU YCJIOBUH, YTO YMCIIOBBIC 3HAUEHU, IPUPOJAa aHUOHOB MJIM KaTHOHOB (TaMm, I'/le OHU HE
Ba)KHBI) OyIyT H3MEHEHBI. 3a7a4a JOJDKHA UMETh PeIlIeHre, HE MPOTUBOpEYaIlee 3paBOMy CMBICTTY.
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HekoTopeie 3amaHus HIIKOJIBHOTO 3Tarna MOTYT NOKa3bIBaTh POJIb XUMHUHU B OKPYXKarolleM
YeJI0BEKa MUPE M B XKHU3HHU 00IIECTBA.

3amaHus OMIMMIMA/BI JOJDKHBI TOTOBUTh YYAaCTHHKOB K CIEAYIOUIEMY 3Taly OJMMIIAAIbI.
3amaHusl KOJIBHOIO 3Tama JOJDKHBI COAEpKAaTh AJIEMEHTHl 3aJaHUi MYHMIIMIIAJIBHOIO JTama, a
3aJJaHUSl MYHUIIMTIAIBHOTO — 3JIEMEHTHI 33IaHUI PETHOHANILHOTO 3Tara.

OnumnuagHas 3a7a4ya — 3TO €IMHOE Lieoe. B He€ BXoauT ycjioBue, pa3BépHyTOE pelleHue,
CHCTEMA OLIEHUBAHMUA.

Yc10BUSI 0TUMIMATHBIX 3224 MOTYT OBITH COPMYIUPOBAHBI IO-PA3HOMY:

1) Buauasie popMyaupyeTcst yCIOBUE 3a/1a4i, B KOHIIE MPHUBOAUTCS BOIPOC UK BOIIPOCHI (151
ynoOCTBa OLIEHUBAHMS JIy4llle, €CIIM BOIPOCOB OyJeT HECKOJIbKO). BHyTpu BoIlpoca MOXeT
COJePKATHCS JIOTIOTHUTENIbHAS HH(POPMAITUS, KOTOPYIO CIIOKHO BHEAPUTH B TEKCT YCIOBHS.

2) Bompocsl 3a1aun GopMyITHPYIOTCS B TEKCTE YCIOBHS Ha TOM 3Tarle, KOrjaa Bce He0OXO0auMbIe
JaHHBIE JIJIS OTBETA HA KOHKPETHBIM BOIPOC MPUBEACHBI. ITO UMEET CMBICI B Cllydae JOCTAaTOYHO
0O0JIBIIION 331a4H, U MOXKET OBITh JIMITHUM Ha IIKOJIBHOM U MYHHUIIMITAJIHHOM STarax.

UroObl He 3arpoOMOXKIaTh TEKCT YCJIOBUS 3aJadd, W3 HEro MOXXHO BBIHECTH B
JAOMOJHUTEIbHYI0 HHopManuio (rocie GopMyIUpOBaHMsS BOMPOCOB) HEOOXOAUMBIE (HOPMYIIBI,
MpaBHJia IEPEeBOa BHECUCTEMHBIX €IMHHUII, UCTIOJIb3YEMbIX B 3ajaue, CIIPAaBOYHbIC IAHHBIE.

OmuMmnuanHele 3aJadyd 1O XUMHHM MOXKHO pa3feluTh Ha TPH OCHOBHBIC T'PYIIIbL:
KaYyecTBeHHbIE, pac4éTHbIe (KOJUYCCTBCHHBIC) U IKCIEPHMEHTAILHBIE.

B kauecTBeHHBIX 3a/Ja4aX MOXXET NOTPeOOBATHCSA: OOBSICHEHHE DKCIEPUMEHTAIbHBIX
¢dakToB (HampuMep, U3MEHEHUE IIBETa PAacCTBOpA B pe3yibTaTe MPOTEKAHUS XUMUYECKOU PEaKIIHH);
pacro3HaBaHKWe BEIIECTB; TMOJIYYEHHWE HOBBIX COCIMHEHMIA; MpPEJCKa3aHWe CBOWCTB BEIECTB,
BO3MOXKHOCTH TIPOTEKAHUSI XUMHUYECKUX PEAKIINA; ONMCAaHue, OObSICHEHHNE T€X WM WHBIX SBJICHUN;
paszelieHue CMeCei BELECTB.

Knaccndeckoit (hopmoii kKaueCTBEHHOM 3a/1a4H SIBIISICTCS 3a0aHUe CO CXeMAMU RPEeEPAueH UL
(uenmoukamu). B cxemax CTpenku MOTYT OBbITh HalpaBJIEHbI B JIIOOYIO CTOPOHY, MHOT/Ia 1ake B 00€
CTOPOHBI (B ATOM Cllydae Ka)JIOW CTpEJIKE COOTBETCTBYIOT JIBa PA3JIMYHBIX YPAaBHEHHsS PEaKIUil).
Cxemul npeepauienuil BEECTB MOXKHO KJIAaCCU(PHUIIMPOBATH CIEAYIOIUM 00pa3oMm:

1. Tlo oOBekTam:

a) HeOpraHWYeCKHe;

b) opranunueckue;

C) CMeEIIaHHBIC.

2. Ilo dopme cxembl mpeBpamieHuid (CXeMbl MOTYT OBITh JHHEHHBIMH, Pa3BETBIEHHBIMH,
AKJIMYECKUMHU ).

3. Tlo 00BEMY 1 TUTTY TIPEIOCTABICHHON HH()OPMAIIHH:
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a) IaHbl BCE BelecTBa 0€3 yKa3aHUil yCIOBHI IPOTEKAHUS PEAKIIUH;

b) Bce mim HekoTophle BeliecTBa 3amM(ppoBaHbl OykBamH. Pa3Hble OYKBBI COOTBETCTBYIOT
pa3HbIM BELLECTBAM, YCIOBUS [IPOTEKAHUS PEAKLUI HE yKa3aHblI,

C) BelecTBa B CXEME IMOJHOCTHIO WIIM YaCTUYHO 3amHu(poBaHbl OYKBAMU M YKa3aHBI YCIOBUS
IIPOTEKAaHUs PEAKLMI U PEarcHThI,

d) B cxemax BMECTO BEIIECTB JaHbl 3JCMEHTHI, BXOJSIIME B COCTaB BEIICCTB,
B COOTBETCTBYIOILMX CTENEHAX OKUCIEHUS,

€) CXEeMBbl, B KOTOPBIX OPraHHYEeCKUE BEIECTBA 3alIU(POBAHbI B BUJE OPYTTO-(HOPMYIL.

Jlpyras ¢opmMa KadeCTBEHHBIX 337a4 — 3TO ORUCAHUE XUMUYUECKO20 IKChepUMEHmaA
(MBICTICHHBIM SKCIIEPUMEHT) C YKa3aHHUEM YCJIOBUI MpoBeAeHHs peakuuidi u HaOmronenuil. Jlannas
dbopMma mo3BossieT Oosiee MoAPOOHO ONKUCATh YCIOBHS CHHTE30B U HAOMOIeH!S, YeM 1ernmodka. OHa
ollpaB/iaHa, ecJii HaOII0IeHUS IOTOJIHAIOTCS KOJIMUECTBEHHOM nHpopManue.

B pacuéTrHbIX (KOJIMYeCTBEHHBIX) 3adadyax OOBIYHO HEOOXOJUMBI pacy€Thl cocTaBa
BEIIECTBA WJIM CMECH BEIIECTB (MaccOBBIN, OOBEMHBIM M MOJIbHBIM IPOLEHTHI); Pacy€Thl COCTaBa
pacTBopa (IIPUTOTOBJIEHUE PACTBOPOB 3a/JlaHHOM KOHLEHTPALMU); pacu€Thl C MCIOJIb30BAaHUEM
ra3oBbIX 3aKOHOB (3aKOH ABorajpo, ypaBHeHue Kianelipona-MeHnzeneeBa); BbIBOA XUMHUYECKON
(bopMyIbl BEeleCTBA; PACUYETHI 10 XUMUUYECKUM YPAaBHEHUSM (CTEXHMOMETPHUUECKUE COOTHOLICHHUS);
pacuérhl C UCMOIb30BAHUEM 3aKOHOB XMMHMUYECKON TEPMOJMHAMUKH (3aKOH COXPAaHEHUS! SHEPIHH,
3aKoH ['ecca); pacdy€Tbl C UCIOJIb30BAHUEM 3aKOHOB XMMUYECKOW KUHETHKH (3aKOH JEeMCTBUS Macc,
npasuwio Baut-I'odda, ypaBHeHne AppeHuyca), pac4€Thl C UCIIOJIb30BaHHEM KOHCTAaHT PAaBHOBECHSI.
B pamMkax mIKOJBHOTrO 3Tama Takue 3aJa4l MOTYT ObITh B KaUeCTBE CAMOCTOSITENIbHBIX, HO yXe Ha
MYHUIIMIIAJIbHOM YPOBHE JKEJIaTeNIbHO, YTOObl YYaCTHUK HAa OCHOBAHWHU KOJMYECTBEHHBIX pacu€ToB
Jies1aj TaKk)Ke KaueCTBEHHBIE BBIBOJIBI.

Yare Bcero oJIMMIUaIHbIE 3aJJaHNS BKIIIOUAIOT B c€0s1 HECKOJIBKO TUIIOB 337124, T.€. SIBJISIOTCS
KOMOMHMPOBaHHBIMU. B 3a1aue MoXxeT ObITh M30BITOK MIIM HEIOCTATOK AaHHBIX. B cimydae n30biTka
IIKOJIbHUK JOJKEH BBIOpaTh T€ JAAaHHbBIE, KOTOpPblE HEOOXOAMMBI JUIsl OTBETAa Ha IOCTABJIEHHBIN B
3ajaye Bompoc. B ciyuae HejocTaTKa JaHHBIX IIKOJBHUKY HEOOXOIMMO II0Ka3aTb yMEHHE
M0JIb30BaThCSl HCTOUHUKAMHM CIIPaBOYHON MHPOpMaIuH (HE00X0AUMO MPEAYCMOTPETh €€ Halu4ne y
YYaCTHMKOB) M U3BJIEKaTb HEOOXOAMMBbIE MJIs pelleHus JaHHble. B xumuu, Onaronaps
OTPaHMYEHHOMY KOJHMYECTBY OJJEMEHTOB TMpPU HEJOCTaTKE MJAaHHBIX, MOXKHO PacCMOTPETh
OTpaHMYEHHOE YHuCiIO0 BapuaHToB. CienyeT OTMETUTh, YTO YCJIOBHUE 3aJadyM JOHKHO COJEPXKaTh

I/IH(I)OpMaI_II/IIO, IMMO3BOJIAIONIYHO HA OCHOBAHUHA nepeGopa caci1aTb OJHO3HAYHBIC BHIBOHI.



MuHMMaJIbHBIA YPOBEHb TPEOOBAHUI K 32IaHUAM TEOPETHYECKOI0 Typa
B TeopernueckoM Type WMIKOJBHOTO 3TAama OJUMIIMAABI MPEIMETHO-METOAMYECKUM
KOMHCCUSIM HEOOXOIMMO pa3paboTaTh 3aJaHMs, pacKpbIBalOIMe o0s3aTenbHOEe  0a30BOE
coJiepkaHue 00pazoBaTEeIbHOM O0JIACTH W TpPeOOBaHHS K YPOBHIO IOJTOTOBKH BBITYCKHUKOB
OCHOBHOH W CPEJTHEH MIKOJIBI II0 XUMUH.
Jnst yuamuxces 9, 10 u 11 kitaccoB 3a1aHust TEOPETUUECKOTO Typa IMIKOJIBHOTO 3Tara J0KHBI
OBITH pa3paboTaHbl OTACTBHO JJIS KAKI0TO Kacca, sl yJalumxcs 5-8 KJIaccoB — Kak OTJACNIBHO IS
Ka)XJIOTO KJIacca, TaK M JJIs1 BO3PACTHBIX TPYII, 0OBEAMHSIONMX HECKOIBKO KIacCOB.
K onmumnuaHpIM 3a1aHUSIM TIPEIBSBISIFOTCS CIICAYIONIHE 00IIHe TPEOOBAHUS:
— COOTBETCTBHUE YPOBHS CJIOXHOCTH 3aJIaHHI 3asBJIICHHON BO3PACcTHOMW TPYIIIIE;
— TeMaTW4ecKoe pa3HooOpa3ue 3alaHuil (3a0aHus O0HCHLL OMHOCUMBCA K PA3IUYHBIM
pazoenam xumuu, 0COOeHHO 8 CIAPUIUX KIAcCCax);
— KOPPEKTHOCTh (DOPMYIHPOBOK 3aJaHHIA;

— YKa3aHHuC MaKCHUMAJIbHOI'O 0ajia 3a KaxJ0¢ 3aJaHue U 3a TYyp B LCJIOM;

COOTBETCTBHE 33/IaHUN KPUTEPUAM U METOJUKE OLICHUBAHUS;

— HaJM4ue 33J]aHuil, BBIABISIOUIMX CKIIOHHOCTh K HAYYHOW JESATEIIbHOCTH U BHICOKHI YPOBEHb
MHTEJJIEKTYaJIbHOTO PAa3BUTHS YUaCTHUKOB;

— HajJMuyue 3aJaHull, BBIABIAIOIIMX CKJIOHHOCTh K TIOJYYEHHUIO CHELUaJbHOCTH, JUIS
MOCTYIIJICHUS HAa KOTOPYIO(-bI€) MOTYT OBITh TOTEHIIMATBHO BOCTPEOOBAHBI PE3YJIHTATHI OJTUMITHAIBI,

— HEJOINYCTHMMO HaJIMYue 3aJaHHi, IPOTUBOPEYAIIUX IPABOBbIM, STUYECKUM, 3CTETHUYECKHUM,
PEJINTHO3HBIM HOpMaM, IEMOHCTPUPYIOIIMX aMOpaJIbHbIE, IPOTUBOIIPABHBIE MOJENIN MOBEACHUS U
T.IL.;

— HEJIONMYCTHMMO HalW4yHMe 3aJaHui, MPEICTaBICHHbIX B HEU3MEHHOM BHJE, AYOIUPYIOIIUX
3aJjaHMsl IPOILIBIX JIET, B TOM YHCIIE JUIsl JPYTroro ypoBHs 00pa3oBaHus;

— 3aJlaHHe OJIUMIIMAJIbI Jja’Ke Ha LIKOJBHOM YPOBHE HE JOJDKHO OBITh TPUBHUAIBHBIM, T.€. HE
JIOJKHO IIpeIoiaraTh peieHnue B OJJHO IEHCTBUE.

[Ipu pa3pa®oTke KpUTEpPHEB W METOAUKU BBINOJHEHHBIX OJMMIIMAIHBIX 3aJaHUM Ba)XHO

PYKOBOJCTBOBATHCSI CIAEAYIOLUIMMH TPEOOBAHUSIMHU:

— IMpeajaraéMoe peuieHue JOJDKHO OBbIThb €IUHCTBEHHBIM (PKENIaTeNbHO) WM HYXHO
paccMOTPETh BCE BO3MOKHbBIE BAPUAHThI PEILICHUS;

— KaX[bIH Iar penieHus J0HKEeH OLIEHUBAThCS, IPU HECKOJIbKUX BapUaHTaX PelleHus, BEpHbIE
OTBETHI Ha BOIIPOCHI TOJIKHBI OLICHUBATHCSI OAMHAKOBO, HE3aBUCUMO OT ITYTH PEIICHHUS;

— CcHuCTeMa OLIEHMBAHUS JI0JKHA COIepKaTh OIICHKH 3a OTBETHI Ha 3aJaHHbIE B 3a/1a4€ BOIIPOCHI

M UMX ACTAJIN3alMI0 B 3aBUCHUMOCTH OT IIYTHU PEIICHUS,



— mpu pa3pabOTKe CHCTEMBl OIICHMBAHUS PACUCTHBIX 3a/a4 HEOOXOIUMO IPETyCMOTPEThH
OTCYTCTBHE «JIBOMHOI0 HaKa3zaHUs» (€CJIM B pacyeTe JOMylIeHa OnOKa, KOTopasi OBJIEKJIa 32 cOO0M
HEBEPHbIE PE3YyNbTAThl B MOCIEAYIOIIMX BBIUMCIECHUSX, TO OAJUIbI CHUMAIOTCS TOJIBKO 3a CaMylo
NEPBYIO OMIMOKY MPH YCIOBHH, YTO HOBBIX OMIMOOK HE JOMYIIECHO, a MOJIY4YEeHHBIN pe3yIbTaT UMEET

(usnyecKuii cMbICH).

1.3. Meroauyeckne TOAXOAbI K COCTABJIEHHI) 3aJaHMii TNPAKTHYECKOro Typa
IIKOJBHOI'0 3TaNa OJTHMIIHAIBI

3ajaHus MPAKTHYECKOr0 Typa OJHMIIHAIbI JO0JKHBI AaTh BO3MOKHOCTh BBIIBHTH M
OLEHHUTD:

- 3KCHepI/IMeHTaHBHBIC HAaBBbIKU,
- HaONIOMATEIHLHOCTD,
— 3HaHHE OCHOBHBIX CBOMCTB BEIIECTB M KAYECTBEHHBIX PEAKIIHIA.

[TpakTHYeCKHii TYp HOJIKEH BKIIOYATh 3aaHHsI KAYeCTBEHHOTO, MOJYKOJUYECTBEHHOTO HITH
KOJIMYECTBEHHOTO aHajmu3a. ECIM y4JacTHMKAaM Mpeuiaractcs CHHTE3, TO OO0s3aTeibHA CTausl
BBIJICJICHUS BEIICCTBA M €ro aHaim3a (JI0Ka3aTe/IbCTBO COCTAaBa, aHAJIM3 Ha BO3MOYKHBIC IIPUMECH ).
BMGCTO CHUHTE3a MOKHO HpeI[JIO)I(I/ITI) y‘-IaCTHI/IKaM O‘II/ICTKy BCIICCTBA, HaHpI/IMCp, MECTOAOM
NEPEKPUCTALTU3AINH, KAUeCTBCHHBIM aHAJIN3 OYUIIICHHOTO BEIIeCTBa Takxke oOs3areneH. Cuenyer
OTMETUTh, YTO JUIA OICHUBAHHS CHHTCTHYECKHX 3a7ad HEOOXOJMMO pa3paboTaTh CHUCTEMY
OLICHUBAHMSI, UCKJIIOYAIOIIYIO IapaMETPhl, KOTOPbIE HE MOT'YT ObITh IIPOBEPEHBI JKIOPU.

ITpu cocraBieHny 3aJaHUil KAYECTBEHHOTO aHAIN3a JKeJaTeIbHO MOJ0MPaTh BEIIECTBA 110
pa3InyMsIM B UX KUCIOTHO-OCHOBHBIX HIIM OKHCIIMTEIBHO-BOCCTAHOBHUTEIBHBIX CBOWCTBaX, a HE
JenaTh YINOp Ha YHHMKalbHBIE KayeCTBEHHBIC PEaKIMM KOHKPETHBIX WOHOB. [l ompeneneHus
BEIIECTB MOKHO IPEAYCMOTPETh HEJOCTaTOYHBIM HAOOP «OTKPBITHIX» PEAreHTOB (HEAOCTATOYHBIN
JJISL I/II[GHTI/I(i)I/IKaHI/II/I BCCX HCHU3BECTHBLIX BCHICCTB, B KAUYCCTBEC peareHTOB B OTOM CHy‘Iae MOXHO
UCIIOJIB30BaTh OTKPBITHIC BEINECTBA HJIU TPOBOIMTH «CJICTBIC» OIBITHI MEXIY HEU3BECTHBIMH,
KOTOPBIC TTO3BOJIAT OTKPBITH UX ) HJIM U30BITOUHBIN (YYACTHUK JIOJDKCH BBIOPATh M3 MPEICTaBICHHBIX
BEIIIECTB HEOOXOIUMBIC M IMPOBECTH OMBITH, B 3TOM ClIydae BO3MOXKHO OOJIBIIIOE KOJIHYECTBO
BapHaHTOB PELLEHUS, YTO 3aTPYIHUT OLIEHUBAHUE).

Ecnu mpoBejieHne NpakTHYeCKOTO Typa HEBO3MOXKHO, TO B KOMIUIEKT TEOPETUYECKOTO Typa

HCO6XOI(I/IMO BKJIFOUUTH 3a/1avy, TpeGyromylo MBICJICHHOT'O SKCIICPUMCHTA.



2. llpunuune!l GopMHUPOBAHUS KOMILIEKTOB OJMMIIHMAAHBIX 3aJaHUI U MeTOAUYeCKHUe
MOAXO0JbI K COCTABJIEHUIO 3aJaHUIi MYHHIIUNIAJILHOI0 3TANA OJTUMIHNA/bI

OcHoBHBIE IPUHIUITBI POPMHUPOBAHUS KOMITJICKTOB OJIMMITUATHBIX 33JJAHUI U METOTHYECKUE
MOAXOJbl K COCTABJIICHUIO 3aJaHUi MYHUIUOAIBHOIO JTama OJIMMIIUAAbl COOTBETCTBYIOT
AQHAJIOTMYHBIM MPUHIMIIAM U [TOAX0/IaM HIKOJIBHOTO 3Tara, NPUBEIEHHBIM B II. 1, IpU 3TOM ClelyeT
YUUTHIBATH PSiJ] OTIIMYUH.

Jns ywammxes 9, 10 u 11 kiiaccoB 3a1aHusi TEOPETHUECKOTO Typa MYHHUIIUIIAIBHOTO 3Tara
JOJIKHBI OBITH Pa3padOTaHbl OTAENBHO JUIS KaXJIOTo Kjacca, I ydammxcs 7-8 KJIacCOB 3a/1aHud
MOTyT pa3pabaThIBaThCsl KaK OTHAEIBHO JUIS KaKIOro Kiacca, TaK M JUIsl BO3PACTHOM TPYIIIBI,
BKITIOUAIOIIEH 00a Kiacca (mapaienn).

[Ipn ¢opmMupoBaHUU KOMIUIEKTa OJMMITMATHBIX 3aJaHUA ISl MapaJlIed HE0OXO0IuMO
YUUTHIBaTh, C KAKUMHU TEMaMU IIKOJIbHUKHU YK€ 03HAKOMIUIUCH B Kypce Xumuu. OIHAKO TpU 3TOM
KOMILJIEKT JI0JI7KeH COJdep:KaTh 3a/1a4M M0 BceM pasaenam xumuu. HepomyctuMo BKIIOYEHHE B
koMmruiekT 10 mm 11 kimacca 3aa4 TOJIBKO 10 OPraHUYECKOW XUMHUH UITH KAKUM-TO IPYTUM TEKYIIIUM
TeMaM IIKOJIbHOTO Kypca. KOMILIEKT JOHKEH OXBaThiBaTh BECh MaTepHal MIKOJIBHOTO Kypca,

HpOfIZ{CHHHﬁ K MOMCHTY IIPOBCACHUS 3Talla OJIMMIINA/IbI.

3. Heo0xoamMoe MaTepuajbHO-TEXHHYECKOEe olecrieyeHHe [IJsi  BBINOJHEHUS
OJIMMITMATHBIX 32JaHUH HIKOJIbHOI0 3TANA OJIMMIINA/IbI

JUis T1poBeACHHS BCEX MEpPONPUATHHA OJMMIIMAAbI HEoO0XoJuMa COOTBETCTBYIOLIAs
MaTepHaibHast 0a3a, KOTopas BKIOYAET B ce0sl SIIEMEHTHI /ISl IPOBEACHUSI 00HO20 UU 08YX TYPOB:
meopemuyeckozo u npaKkmuieckozo.

Teopernuecknii Typ. KaxxnoMmy ydacTHHKY [OJDKHBI OBITH TPENOCTaBICHBI 3aaHMs,
nepuojuyeckas cucrema J[.1. MenneneeBa, Tabnuia pacTBOPUMOCTH U psAJ] HAPSHKEHUS METAJLIOB,
IPOIITAaMIIOBaHHBIE TETPAAN B KIETKY MM JHUCTHl Oymaru ¢opmara A4 s orBeToB. XKenarenbHo
00ecnevynTh yYaCTHUKOB pydYKaMH C YEPHUJIAMH YCTAHOBJIEHHOTO OPraHU3aTOPOM IIBETA.

IIpaktuyecknii Typ. [lnsa nposenenus mnpaktudeckoro typa IIIMK pexomengyer
OpeyCMOTPETh  clefyomee oOOpyJOBaHME: PEAKTUBBI M OOOpYJOBaHUE, KOTOPBIMU
YKOMIUIEKTOBaHA IIKOJIA, MPU HEOOXOJUMOCTH OPraHU3aTOpPbl JTOJKHBI MPEAYCMOTPETh 3aKYNKY
npocToro 06opynoBanus (IPOOUPKHU, KOOI U T.J1.) M PEAKTHBOB JIJIsi TPOBEICHUSI IKOJIBHOTO dTara
B COOTBETCTBHM C TpeOOBaHUSMH, pa3paOOTaHHBIMU MYHHUIMIAIBHBIMUA (PETHOHAIBLHBIMH)

MCTOAUYCCKHUMU KOMUCCHAMMU.
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4. Heo0xoquMoe MaTepUHAJbLHO-TeXHHYECKOe o0ecrieyeHne JI1  BbITOJHEHUs
OJTMMITUATHBIX 32IaHUH MYHMLIMNAJIBHOI0 3TANa OJIMMIHAIbI

Jlnst  mpoBelneHUsT BCEX MEPOINPHUSATHNA  ONMMIHMAAbBl  HEO0OXOJMMa COOTBETCTBYIOIIAS
MaTepuaibHas 6a3a, KOTopas BKIIOYAET B c€0s AJIEMEHTHI 1711 IPOBEACHUS 00HO20 Ul 08X TYPOB:
meopemuyecko20 U nPaKkmuiecKozo.

Teopernuecknii Typ. Kaxnomy y4yacTHUKY HOJDKHBI OBITH MPEAOCTABIICHBI 3aJaHUs,
nepuoandeckas cucrema .M. MenneneeBa, Tabiuiia paCTBOPUMOCTHU U PsiJ] HAMIPSHKCHUS METAIJIOB,
Omanku otBeTOB. JKenaTenbHO OOECHEYUTh YYACTHUKOB pyYKaMHU C YEpPHUIAMH OIHOTO,
YCTaHOBJIEHHOT'O OPraHU3aTOPOM LIBETA.

IIpakTuyecknii typ. [lnsa nposenenus npakrtudeckoro typa IIIMK pexomengyer
IPEIyCMOTPETh  CIIEAyollee OOOpyIOBaHUE: pEaKTUBbI U 00OpyJOBaHHE, KOTOPBIMU
YKOMILUIEKTOBaHa IIKOJIA, TIPU HEOOXOJMMOCTH OPraHU3aTOPbl JOJDKHBI MPEAYCMOTPETh 3aKYIKY
pocTOoro o0opynoBaHUs (IPOOHPKHU, KOJIOBI, OIOPETKHM U T.A.) U PEaKTHUBOB MJii IMPOBEICHUS
MYHHIIMITAJILHOTO J3Taria B COOTBETCTBHHM C TPEOOBAaHUSAMHU, Pa3paOOTAaHHBIMH PETHOHAIBHBIMH

METOANYECCKUMH KOMHUCCHUAMMU.

5. IlepeuyeHb CHPaBOYHBIX MAaTEpPHAJIOB, CPEeICTB CBSI3M U  JJIEKTPOHHO-
BbIYMCJIUTEIbHOH TEeXHMKH, Ppa3pelleHHbIX K HCHOJb30BAHHUI0 BO BpeMs TMPOBedeHUs!
OJTUMITUAIBI

[Ipy BBIMONHEHUU 3aJaHU TEOPETHYECKOTO U TMPAKTHYECKOTO TYpOB OJIUMITUAIBI
JIOMyCKAeTCsl  HWCIOJb30BAHME  TOJBKO  CIPABOYHBIX  MaTEpPUAIOB,  MPEJOCTABICHHBIX
OpraHu3aTopaMd,  HENPOTrPaMMHUPYEMBIX  KaJbKYJSITOPOB.  3ampemiaercs  IMOJIb30BaThCsA
MPUHECEHHBIMU C CcOOOW CHpPaBOYHBIMM MaTepuajiaMu, CPEACTBAMHU CBSI3U M DIEKTPOHHO-

BBIYHUCIINTEILHON TEXHUKOU.

6. KpHTele/I N METOJAUKA OICHUBAHUA BbINOJHCHHbBIX OJIMMITHAAHBIX 3a)1a}mi/i
Cucrema u METOJHKA OLICHUBAHUA OJIMMITHATHBIX BaI[aHI/II\/JI JOJI2KHA ITO3BOJIATH 00BEKTUBHO
BBISIBUTH peaanHﬁ YPOBCHBb NOATOTOBKHU YHACTHUKOB OJIMMIINA/IbI.
C y4€ToOM DJOTOro, IIpHu pa3pa60TKe MCTOJHUKHN OILCHUBAHUA OJIMMIIMAJHBIX 3aZ[aHHﬁ
NpEeAMETHO-METOAUYCCKUM KOMHUCCUAM PEKOMCHAOYCTCA:
— II0 BCCM TCOPCTHUUYCCKUM H MPAKTUYCCKUM 3adaHUSIM HAYHUCJICHHUC OaioB MMPOU3BOJUTH
OCJIbIMH, a HE I[pO6HBIMI/I YHcCJIaMHU,
- O6H.lPII>i PE3YIbTAT MO UTOTAM KaK TCOPETUUYCCKOI'O, TAK U MPAKTUYCCKOI'0O TypOB OLICHUBATH
IMyTEM CJIIOKCHUA 6a.m1013, MOJYUCHHBIX YYACTHUKAMH 3a KaXKA0C TCOPETUICCKOC NJIU IMTPAKTUICCKOC

3a/laHue.
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OreHKa BBIMTOJHEHHUS YYaCTHHUKOM JIFOOOTO 3a/laHUsl WIIM YacTH 3a/IaHUSI He MOKET ObITh
oTpuIATeIbLHOW. MUHUMAallbHAsS OIICHKA, BBICTABIsIeMas 3a BBIIOJHEHHWE OTIEIBHO B3SITOTO
3aganus, coctasiseTr O 6an10B.

HTorosas orieHKa 3a BBITIOJHEHUE 3aJaHUN ONPENENCTCS MMyTEM CIIOKESHHSI CYMMBI 0aJlioB,
HaOpaHHBIX YYaCTHUKOM 32 BBITIOJHCHHE 3a/IaHUl TEOPETHYECKOTO M MPAKTUYECKOrO TYpOB, C
nocieayomuM npuBeaeHrueM k 100-0amuibHON cucTeMe (MakCHMallbHAsi OIIGHKA [0 HTOTaM
BBITIOJTHEHMS 3a1aHuii coctaBiseT 100 6amioB, Hanpumep, TeopeTrudeckuii Typ He 6oee 100 6amios,
npaktuueckuii Typ He 6onee 40 6amios, Torma (100 + 40) + 1.4 = 100). Pe3ynbrar BeUHUCICHUS
OKPYTJISIETCS IO COTHIX, HATPUMED, YIACTHHUK BBIITOJIHWII 33/I1aHUSI TEOPETUIECKOTO Typa Ha 92 Oana,
3aJlaHusl paKTHUecKoro Typa Ha 33 6ayuta. Mtorosas orenka (92 + 33) + 1,4 =125+ 1,4 =89,2857...,

T.€. OKpyrIéHHo 89,29.

7. Ilpumepsl 3a1a4 ¢ pelieHUSIMU U CUCTEMO OLleHUBAHUA
3agava 1

YciaoBue 3agaun

N3BecTHO, YTO B KayecTBE pa3pbIXJUTENs Uil TECTa MCIOJb3YyeTCs NUIIeBas coja
(bukapOOHAT WM THAPOKAPOOHAT HATPHS ), TAK KaK B PE3yJIbTaTEe TEPMHUUECKOTO PA3JIOKCHHS ITOTO
COCIMHEHUSI WM TMPHU B3aUMOJCHCTBUU C KUCIOTOW oOpa3yercs ras, pa3pbIXJsioumii tecto. B
KauecTBE KUCJIOTbl MOXET ObITh, Hampumep, MEn, mmeroumii pH < 7. Hanumure ypaBHeHus
YIOOMSIHYTBIX pEakUHUil. YpaBHEHHE DPEAKUUU C KUCIOTAMH HANUIIUTE B MOJEKYISPHO-MOHHOU
dbopme, yTOOBI HE MUCATh BCE KUCIOTHI, KOTOPHIE MOTYT BCTPEYATHCS B IPOTYKTaX MUTAHUSI.

Kakme emg€ BemecTtBa MOryT OBITh HCHONB30BaHBl (MCHONB3YIOTCS) B KauecTBe
paspeixsiuteneit. [lpuBenutre mpuMep TaKOro BeEHIECTBA, OOOCHYWTE CBOW BBIOOpP, HAMHUIIIUTE
YpaBHEHUS PEaKLMii, KOTOPbIE MOT'YT TPOTEKATh IPHU B3aUMOJECHCTBUH C KUCIIOTaMU U HarpEBaHUHU.

Pemenne:

2NaHCO3; —“— NaCOs + H20 + CO21

I'unpoxap6oHat HaTpuUs B BOJIE JUCCOLUUPYET HA UOHBI:

NaHCO3 + aq »Na'yq + HCO3

C kucnoTaMu pearupyeT TOJIbKO THAPOKApOOHAT-UOH:

HCOs™ + H" — H20 + CO21 nmn

HCOs™ + Hz0" — 2H,0 + CO21

B kauecTBe pa3pbIXJIuTeNs MOKHO MPEUIOKUTh KApOOHAT aMMOHUS:

(NH4)2CO3 —“— 2 NH3st + CO21+ H20

(NH4)2COs+ aq —NH4"sq + CO3% g

COz* + H" — HCO3
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HCOs™ + H* — H20 + CO2t
(NH4HCO3s —~— NHazt + CO21+ H20
(NH4)HCO3+ aqg —»NHa*aq + HCOs s
HCOs3™ + H* — H20 + CO21

Cucmema oueHueanusn:

1 Peakiust TepMUYECKOTO Pa3IoKeHHs THApOKapOoHaTa HATPHS 2 Gamna
2. Peakius rugpokapOOHAT-HOHA C IPOTOHOM HJIM THIPOKCOHUEM 2 Gauta
3. OO00CHOBaHHBINM BHIOOP BEIIECTBA 2 Oamna
4, Peakiiust TEepMHUECKOTO PA3JIOKEHUS MPEII0KESHHOTO Pa3PhIXIUTEIIS 2 Gamta
5. Peakmust mpoTyKTOB TUCCONMANINN TTPEIOKEHHOTO PA3PBIXIUTEINS 2 Gamta

C MPOTOHOM HJIU TUJIPOKCOHUEM
HUTOI'O: 10 6amnoB
3agaya 2

YcaoBue 3aga4yu
[Tpu npomyckaHuu NapoB BOJIbI YEPe3 OKCUT KaJbIIHMsI Macca PEaKIIMOHHON CMeCH yBETUYHIIACh Ha
9,65%. Onpenenure NPOLIEHTHBINA COCTAB MOJYYEHHOU TBEPOi CMECH.
Pemenne
3anuiiemM ypaBHEHUS] XUMUYECKOU PEaKIuu:
CaO + H20 = Ca(OH)2
Koneunas cmech sBisieTcst TBEPABIM BEIIECTBOM U MOXKET COCTOSITh TOJIBKO U3 TUAPOKCUIA KAbIUs
WIA CMECH OKCHJA C THAPOKCHUIOM KaJbIMs, MO3TOMY MOXKHO CJIelaTh BBIBOJ, 4YTO BOJA
mpopearupoBaja TMOJHOCTBIO U MPUPOCT MAaCChl PEAaKIMOHHOW CMECH paBeH Macce
IIPOpEarupoOBABILIEH BOJIBI.
Ilposeoém pacuémul:

MyCTh UCXOTHOE KOJIMYECTBO OKCH/IA KAIBIIHS PABHO X MOJIb, TOT/IA:

macca npopearupoBasiieit Boasl: M(H20) = M(Ca0)' v(CaOucx) ® = (40+16)'x°0,0965= 54 x,

KOJIMYECTBO MOJIb Tipopearuposasiieii Bosl: v(H20) = 5,4 x/18 = 0,3 x,

Tak Kak 1o ypaBHeHuto peakiun CaO u H20 pearupytot B cooTHomieHuu 1:1, komudecTBo
pearupyromux BemecTB paBHBI: V(CaOpear) = v(H20) = v(Ca(OH)2) = 0,3 x.

3Hast KOTMYECTBa BEIIECTB, MOKHO ONpeAenuTh Macchl octaBiierocst CaO u
oOpazosasiierocst Ca(OH)2:

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

MIPU ATOM 00111ast Macca KOHEYHOU cMecu m(cmecu) = 61,4x.

®(Ca0) =100%°39,2x/ 61,4x = 63,84%
®(Ca(OH)2) = 100%°22,2x/61,4x = 36,16%
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Te XKe p€3y.HbTaTBI MOXKHO HOJIy‘-II/ITL, HpeﬂHOJ'IO)KI/IB, YTO UCXOJHAasI CMEChb CO,[[ep)KI/IT 1 MOJIb
oKcHa Kaublys, T.€. x = 1.
OtBetr: ®(Ca0) =63,84%  ®(Ca(OH)2) = 36,16%

Cucmema oueHueanusn:

1. VYpaBHeHHE XMMUYECKOUN peaKIuu 2 Gamna
2. O0OCHOBaHHBIN BBIBOJI O TOM, YTO BOJIa IPOpEArupoBaia MOJTHOCTHIO 1 Gamn
3. OO0O0CHOBaHHBIN BBIBOJ O TOM, YTO MPEJICTABIISAET COOO MmonyueHHas cMech 2 6asmia
4. Pacuér maccel CaO B 0Iy4eHHON cMecH 2 Gaia
5.  Pacuér maccet Ca(OH)2 B mosry4eHHOM cMecH 1 Gamn
6. Pacuér maccel moiaydyeHHOH cMecH 1 Gamn
7. Pacuér w(CaO) 1 Gamn
8. Pacuér w(Ca(OH)>) 1 Gamn

HUTOI'O: 10 6annos
3agaua 3

YciaoBue 3a1a4u

Anbda-kene3o0 HMeeT KyOMYEeCKyr0  OO0BEMHO-IIEHTPUPOBAHHYIO
3JIEMEHTApHYIO S4YeHKy CTPYKTypy (CM puc.), TIOTHOCTH kene3a 7.874 r/em>,
Onpenenure MOJISPHBI 00BEM jkeie3a. Berumciaure mapamerp &, OICHUTE
pazuyc aroma jkeies3a, CUYMTAWTe, 4TO CPEepUvecKhe aTOMbI KacaroTcs JAPYr
npyra. CoryiacHO aTOMHOM TEOPUH, «BCE COCTOUT U3 ATOMOB U ITYCTOTBI», €CITH
CUMTATh aTOM C(HEPUUECKHUM, OTPEACIIUTE AOTI0 KITYCTOTHI».

O65ém mapa V = 4/3nR3. 1A=108cm.

Pemenue

O6BEM 01HOTO MO Kelne3a coctanseT Vi = M-p = 55.845/7.874 = 7.09 cm®.

Jlna onpenenenus pasmMepa SUeHKu a, Hy>KHO ONPEEIUTh YUCIIO aTOMOB B slUE€HKE: B LIEHTPE
HaxoauTcs | aToM, B KaXKI0i BEpIIMHE HAXOIUTCA /g aTOMa, T.€. BHYTPH SUSHKH HAXOMUTCS 2 aToMa
xenesa (Z = 2). Toraa 06bEM oHOIM dTeMenTapHOii suetiku Vg = Z-Vm / Na = 2:7.09/ (6.02:10%) =
= 23.56:10%*cm® = 23.56 A%, Torna a = (23.56)” = 2.867 A.

Jns ompeneneHus paauyca aToma, HY>KHO HAWTH Kpardaiiiiee paccrosHue. PaccrosHue
MEXJly aTOMaMH B BEpIIMHAX PaBHO &, MEXAY aTOMOM B BEpIIMHE M aTOMOM B ILIEHTPE SYCHKHU
cocrasisier V3/2-a. Bropoe paccrosiaue kopoue u paHo \3/2:2.867 = 4.483 A. Tora paxuyc atoma
paBeH 1oJI0BUHE 3TOr0 paccrosuus f(Fe) = 1.241 A.

Kaxnpiii atom 3arumaer 066éM Va = Y/3nR3 = 8.014 A3. B sueiike COJIEpXKUTCSL 2 aToMma,
toraa ux goist cocrapisieT 2-Va / Vg 100% = 68.03%, Toraa q051st «IycToTh» coctasisiet 31.97%.

Cucmema ouenueanusn:

14



1. Omnpenenenne MOIIPHOTO 00BEMA 2 Gamta
2. Bpruncnenue pazMepa siueiiku — 3 6anna 3 bamna
W3 HUX YUCJIO aTOMOB B siueiike — 1 Gamn
00BEM stueliku 1 Oamn
pacy€t a u3 00bEMa stueiku — 1 Gamn
3. BepHusiii BbI0OOp KpaTyaiimero pacctostaus — 1 0amn 3 bamna
Pacuér xparuaiinero paccrosuus — 1 Gamn
Pacuér pagnyca atoma — 1 6amn
4. OrneHKa JI0IH «ITyCTOTHI 2 Oama

UTOTI'O: 10 6amnos

3agaua 4

YcaoBue 3agaun

W3BecTs sBNSETCSA OMHUM U3 HanOoJiee pacpoCTpaHEHHBIX U pa3HOCTOPOHHE UCTIOIB3yEMBIX
XUMHUYECKHX TPOJYKTOB, IMPOU3BOJUMBIX H TOTPEOIsieMBIX MO Bcemy Mmupy. OOmeMupoBoe
MIPOU3BOJICTBO HETAIEHON U3BeCTH (OKCH Kanblius) oreHuBaeTcs B 300 muiH ToHH B roa. [lomygarot
e€ o0O0xuroMm wu3BecTHsKAa (kapOoHar Kanblms) npu Temmepatype 1100-1200°C. Ilpu
B3aMMOJICHCTBUM HErameéHON W3BECTH C BOAOW NPOMCXOJIUT IPOLECC TAMICHUS U MOJIY4aeTcs
raméHasi U3BeCTh (TUIPOKCHU KATbIIH).

1. Hanumute ypaBHEHMsI peakUui, NPUBOASIIMX K TOJTYYCHHUIO TalI€HONH U3BECTH
u3 u3BecTHsKa. [IpuBeaure mo 1 mpumepy MCMONB30BaHUS M3BECTH JoMa (B KBapTHUpE) U B caay
(oropone, Ha maye).

2. OuleHuTE Maccy U3BECTHSKA, PACXOIYEMYIO €KETOTHO Ha MMPOU3BOICTBO U3BECTH, U MACCy
rameéHoi U3BECTH, KOTOPYIO MOXHO OBIJIO MOJIy4aTh KaXKIbIK TOJ, OTaCHUB BCIO U3BECTh.

Hacpimennplii BOIHBIM pacTBOp Tami€HOW M3BECTH HA3BIBACTCS «M3BECTKOBAs BOJA»
Y UCTOJb3yeTCd KaK KaueCTBEHHBbIH peakTWB Ha yriekuciasld ra3. B 100 r Takoro pacrtBopa

conepxurcs Bcero 0,16 r camoil raménoi uzBecTH. [IIOTHOCTH 3TOr0 pacTBOpa MPaKTUUYECKH

HE OTJIIMYAETCS OT INIOTHOCTH YUCTOM BOIBI ( P y,0 = 1 1/Mi).

3. Kakue BuguMbie M3MEHEHUS POUCXOISAT C U3BECTKOBOM BOAOMW MpHU MPOMYCKAHUU Yepe3
Heé yriekucioro raza? Hanuiure ypaBHEHHE peakIuu.

4. Paccuuratite mia 300 © U3BECTKOBOI BOIBI:

a) KOJIMYECTBO MOHOB KaJIbLIUA (B IITYyKaX);

0) KOHIICHTPAIIUIO TUIPOKCUI-MOHOB B MOJIB/TI;

B) MacCy YIJIEKUCIIOrO ra3a, KOTOPYIO 3TOT PacTBOP MOXET MOTJIOTUTh C 0Opa3oBaHHEM

MAaKCHUMAJIBbHOI'O KOJIMYCCTBA OCaJKa,
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r) MUHUMaJIbHBIA 00BEM YTIIEKHCIIOro rasa (H.y.), KOTOPbIi clieyeT MPOMyCTUTh Yepe3 3TOT
pacTBOp, 4TOOBI BHIMIAJAIONINIA BHAYANIE OCAJIOK MOJTHOCTHIO pacTBOpuics. Hamumure ypaBHEeHUE
pEaKINu.

5. I3 mepeuncneHHOro CIHcKa BEIIECTB: XJIOPUJ HATpUs, XJIOPUI MEIH, XJIOPOBOIOPOI,
okcun cepri(1V), okcua natpus, okcua meau(ll):

a) BeIOCPHUTE U YKAXKHUTE BEUIECTBA, C KOTOPBIMH M3BECTKOBAS BOJIA HE PEarupyer;

0) BbIOCPHUTE M YKAXKUTE BEIIECTBA, C KOTOPHIMH U3BECTKOBAs BOJIA PearupyeT, U HAMUIIATE
YpaBHEHHUS PEaKIuil.

Pemenue

1. Ypapuenus peaxuuii: CaCOz = CaO + CO2T; CaO + H20 = Ca(OH)a.

JloMa Wu3BECTh HCHOJB3YIOT TpH peMOHTe (moOenka, J00aBJICHHE B IITYKATYpHEIE,
NIMAKJICBOYHBIE M JIPYTHE BSDKYIIHE CMECH), B caay s OopbObl ¢  BpeAHUTEISIMHU
U 111 IPEOTBPAICHHS] COJIHEYHBIX OXOTOB OENST CTBOJIBI JIEPEBHEB M KYCTAapHUKOB, a TaKkKe
U3BECTKYIOT KHCIIBIE TTOYBHI.

2. ITo ypaBuenusiM peaxiuii u3 1 momst (40+12+3-16 = 100 1) nu3BecTHsIKa mosrydaercs 1 Moib
(40+16 = 56r) HeraméHod wusBectH, a 3areM 1 wmoab (40+2-(16+1) = 74r1) raméHoiu.
CoorBercTBeHHO, s noaydeHus 300 miH T HeraméHod wusBectd TtpeOyercs 300-100/56 =
= 536 MuIH T u3BecTHsKA. Macca raméHol M3BECTH, KOTOPYIO MOXXHO IOJNY4aTh KaxAbIH TO[I,
IIOTacUB BCIO U3BecTh, cocTasisgeT 300-74/56 = 396 mun T.

3. Ilpu mponyckaHuM yrIIEKUCIOTo ra3a 4epe3 Mpo3pavyHylo H3BECTKOBYIO BOIY HAOIIOIaeTCs
€€ IIOMYTHEHHE.

Ypasuenne peaxiun: Ca(OH)2 + CO2 = CaCOszl + H20.

4. B 300 r u3zBecTKoBO# BojbI comepxkutcst 0,16-300/100 = 0,48 r Ca(OH)2, uro cocraBiseT
0,48/(40+2-17) = 6,49-10°2 Monsa. OTBeuaeM 10 MyHKTaM:

a) KOJIIMYECTBO HOHOB KaNbIHs 6yeT paBHO 6,49-1073:6,02-10% = 3,91-10% mryk;

6) MoJIApHAs KOHIIEHTPAIUS THIPOKCHI-HOHOB 2-6,49-10/0,3 = 0,0433 mMoJ1b/1;

B) 0CaJIOK, 00pa3ymoIIUiics B PEaKI[UH C YTIEKUCIBIM T'a30M, — KapOOHAT KaJbIIHUs.

Ypasuenne peaxuun: Ca(OH)2 + CO2 = CaCOszl + H20.

Ero makcumainbHOe KouuecTBO paBHO konmudecTBy Ca(OH)2, 1715t 4ero B MOJIsIX HEOOXOIUMO
ctonbko xe CO2, Macca KOTOpOro cocTaBuTt 6,49- 10244 =0,286T;

r) IpH U30BITKE YTIIEKUCIIOTO Ta3a 0Cal0OK pacTBOPSIETCSI.

Ypasuenue peaxuun: CaCOsd + H20 + CO2 = Ca(HCOg)2.

Yro6sl OH PacTBOPHIICA Bech, TpeOyeTcsl Kak MUHHMyM emé crompko xe CO2 (6,49-1073
Moust), T.e. Beero 2-6,49-107° = 12,9810 mouns.

MUHUMATBHBIH 06BEM YTIEKHCIOTO ra3a py H.y. cocTaBut 12,98-1073:22,4 = 0,291 ..
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5. a) He pearupyer n3BecTkoBasi BoJia TOJIbKO C XJIOPHIOM HATPHUS U OKCUIIOM MEIH;

0) c octasbHBIMU 4 BEIIECTBAMU H3BECTKOBAs BOJA pearupyer, NpUYEM OKCHUJ HaTpus
pearupyeTt He ¢ paCTBOPEHHOM U3BECTHIO, a C BOJIOM.

YpaBHEHUS peaKIInid:

Ca(OH)2 + CuClz = Cu(OH)24 + CaCl2

Ca(OH)2 + 2HCI = 2H20 + CaCl>

Ca(OH)2 + SO2 = CaSOz} + H20

NazO + H20 = 2NaOH

Cucmema oueHueanusn:

1. /IBa ypaBHeHUs peakiuii mo 1 Gamty 2 Gamna
JIBa mpumepa HCIOIb30BaHMs U3BECTH MO 1 Oamty 2 Gamna

2. Bepnble pacu€Thl Macc U3BECTHSKA M TallIEHON M3BECTH 10 2 Oasuia 2+2 =4 Ganna

3. Tlomyrtuenwue 1 Gamn, ypaBHeHHE peakuuu 1 O6amn 1+1 =2 Ganna

4. Bepusble pacuéTsl a)-T) 1o 2 Oana, ypaBHeHHE peakuuu 1) 1 6amn 4-2+1=9 6annos

5. Bepnsie ykazanus pearupyet/He pearupyert 1o 0,5 6anna 6-0,5 = 3 Ganna
VYpaBHenus peakuuii o 1 Gammy 4-1=4 Ganna
HUTOI'O: 26 6annos

3anauya 5 (mpakTuveckuii Typ)

Ha npakTrdecKux Typax MIKOJBHBIX XHMHUYECKUX OJMMITHA YIaCTHUKAM MOKHO HPEIOKHTh
BBITIOJITHUTDE 3aJady 10 pacCliO3HaBaHWIO BOAHBLIX PACTBOPOB Pa3JIMYHBIX BCIICCTB. I[J'If[ peICHUA
TaKUX 3a7a4 OT Yy4aCTHHKaA Tpe6yeTC${ HEC TOJIBKO 3HAHUC PA3JIMYHBIX Ka4YCCTBCHHBIX peaKuHﬁ, HO U
HaOJII01aTEIbHOCTh, JIOTHYECKOE MBIIIJICHHE, aKKYPaTHOCTD U JPYTHe BeChMa BaKHbIE Ka4eCcTBa IS
XMUMHKa-9KCIIEPHMEHTATOPA.

JInst TpoBeIEHHsT TAKOTO Typa HEOOXOMMO:

— HECKOJIbKO MTPOHYMEPOBAHHBIX MTPOOUPOK C UCCIIETYEMBIMU PaCTBOPAMHU BEIIECTB;

— MPOOUPKH C TOAMUCAHHBIMH PACTBOPAMHU BEIIECTB, C IOMOIIBIO KOTOPBIX MPOBOJUTCS

orpeziesieHre Paco3HaBaHHUE;

— cBOOOIHYIO MPOOMPKY MIIH HECKOJILKO MPOOUPOK JUTSE IPOBEAECHHUS OIBITOB SKCIIEPUMEHTOB;

— CTaKaH ¢ JUCTHJUITMPOBAHHOW BOAOH /71l IPOMBIBKH MPOOUPOK U OOJIBIION CTaKaH JJIsl CIIMBA;

— JKCJIATCJIbHO PACIIOJIOKUTL BCC HpOGI/IpKI/I B IITaTUBC HA IIJIACTUKOBOM IIOAHOCE.
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3aganue

Mornoznoit yuntens xumur Koia00oukuH B MIECTH pa3iMyYHBIX MPOOHPKAX MPUTOTOBUI BOJIHBIC

pacTBOpPHI CEPHOM KHCIOTHI, aMMHaKa, KapOOHaTa HaTpus, Cyib(ara MarHus, XJOpUAa IMHKA U

HHUTpaTa 6apI/I${, HO 10 HEBHUMATEILHOCTH 3a0bIT HX noAmnucarsh.

1. Hanmiure XMMUYECKHE (bOpMy.]'II)I MMPECATOKECHHBIX NJIA paclio3HaBaHWs BEIICCTB.

2. 3anoJHUTE NPUBEACHHYIO HUKE TaOJHIly, YKa3aB B HEH aHAIWTHYECKUE MPU3HAKU (BBINA/ICHUE

WIM pPacTBOPCHUE OCaJKa, W3MCHEHHE I[BETa pacTBOpa, BBIJCICHUE Tra3000pa3HBIX BELICCTB),

COTIPOBOXIAIOITNE PEAKIIUU BEIIECTB C IPYT C IPYTOM.

Cepnas
KHCJIOTA

AmMMuak
(p-p)

KapOGonat
HATPHUS

Cynbdar
Mar"us

Xnopuna
IIUHKA

Hutpar
Oapust

Cepnas
KHCJIOTA

AmMMuak
(p-p)

Kap6onart
HATPHUS

Cynbdar
MarHus

Xnopug
IAHKA

Hutpar
Oapust

3. Hanumure ypaBHEHUS peaklUid,

COOTBCTCTBHUHU C Ta6J'II/II_[CI71.

4. Unentuduuupyiire

WHAWBUAYAJIbHBIC

CoeTUHEHUS

B npoOupkax 0e3

JIOTIOTHUTEIBHBIX PEAKTHBOB, KPOME YHUBEPCAIbHON MHANKATOPHON Oymaru.
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Pemenne
1. Cepnas xucnora — H2SOa4, ammuak (Boguslil p-p) — NH3-H20, kapbonar natpus — NazCOs,
cyibdar maraus — M gSOa4, xnopus nuaka — ZnClz, autpat 6apus — Ba(NO3)2.

2. 3an0JIHUM TaOJIHILY:

HSOs | NHaH20 | NaCOs MgSOx4 ZnCl, Ba(NOs).
H2S0s4 - = 1 = = l
NH3-H20 -~ - - ! U -
N&COs 1 - - L) L) !
MgSOa4 - ! L) - - !
ZnCl2 - U L) - - -
Ba(NOs)2 l - l ! - -

IIpumeuanue: | — BBINazieHNe 0CAaKa, | — BBITIAJEHHE 0CAIKA, PACTBOPHMOTO B H30BITKE OJJHOTO U3
peareHToB, T — BblJIEIEHUE I'a3000pa3HbIX BEIIECTB, «—» — OTCYTCTBUE AHATUTUYECKUX MPHU3HAKOB
(XuMHUecKasi peakiys IpH 3TOM MOXKET UATH).
3. YpaBHeHus peakuuii (MpUHUMAETCs JII000H U3 BApUAHTOB, PA3ICIICHHBIX «HITH):
1) 2N&COs + H2S04 = 2NaHCO3 + NapSOa4
unu
N&aCOsz + H2S04 (1136.) = NaSO4 + CO21 + H20
2) Ba(NOz3)2 + H2SO4 = BaSO4| + 2HNO3
3) MgSO4 + 2NH3-H20 = Mg(OH)2| + (NH4)2SO4
4) ZnCl2 + 2NH3-H20 = Zn(OH)2| + 2NH4CI
unu
ZnCl2 + 4NH3z-H20 (u36.) = [Zn(NH3)4]Cl2 + 4H20
5) MgSOs + NaoCOs = MgCO3| + Na2SOa4
unu
2MgSO4 + 2NaCOs3 + H20 = M@2(OH)2CO3| + CO21 + 2Na2S04
6) ZnCl2 + N&COs = ZnCQOs| + 2NaCl
unu
2ZnCl> + 2N&COs + H20 = Znp(OH)2CO3| + CO271 + 4NaCl
7) Ba(NOz3)2 + NaeCOs = BaCOg3| + 2NaNO3
8) Ba(NOz3)2 + MgSO4 = BaSOa4| + Mg(NO3)2
4. CymiecTByeT HECKOJIbKO BapHAHTOB pelIeH sl 3Tol 3aaaun. Huke npuBeeH oJIuH U3 BO3MOXKHBIX.
1) CMOYMM NIOJIOCKU YHUBEPCAIbHON MHANKATOPHON OyMaru Ka>kJpIM U3 BbIIaHHBIX pacTBopoB. [Ipu

KOHTaKTe ¢ pacTBopoM H2SOs yHMBepcaibHas UHIAMKATOpHAs OyMara OKpacuTCs B KpacHBIN 1IBET,
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YTO MO3BOJISIET OJHO3HAYHO WJEHTHU(UIMPOBATH 3TO coenuHeHue. [Ipu KoHTakTe ¢ pacTBOpamu
NH3-H20 u N&:COs yHuBepcanbHas HHAUKATOpHAst OyMara OKpacuTCs B CHHHIA I[BET.

2) B nBe uwucThie TPOOMPKH TIEpPEHECEM HEOOIBIIOe KOJIWYECTBO PACTBOPOB, B KOTOPBIX
YHUBEpCalbHasi WHIWMKATOpHas Oymara okpamuBajiiack B cuHHMM mBeT (pactBopel NHz-H2O u
NaCOz3). JIo6aBuM k HUM pacTBOp cepHOi KucioThl H2SO4. B nmpobupke, B KOTOpOH HET BUIAUMBIX
u3Mmenenuit, Haxomutrcs NH3 H2O. Dto xe coeauHEHHE MOXHO WICHTHQHUIMPOBATH IO
XapakTepHoMy 3amaxy. B mpoOupke, B KOTOpOii mpu 100aBICHUN CEPHOW KHCIOTHI HAOIIIOJaeTCs
BBIZIENIEHHE ra3a 0e3 nBera u 3anaxa, Haxoaurcss NapCOs.

3) Ocranock uaeHtudupposars pactBopsl MgSOs, ZNClz u Ba(NOs). B tpu uncThie mpodupku
nepeHeceM HeOOJbII0e KOJIMYECTBO COOTBETCTBYIOIIMX PACTBOPOB, MTOCIIE YETo MO KaIUIsIM J00aBUM
k HuM NH3-H20. B npoOupke, B KoTOpoll HET BUAMMBIX H3MeHeHui, Haxomutcs Ba(NOs).. B
npoOupke, B KOTOpor oOpasyercs Oenblii ocalok, He pacTtBopsiiommiics B n30biTke NH3z-H20,
Haxoautcss MgSOs. B mpoOupke, B KoTOpoii oOpa3yercs Oeiblii 0CaZoK, pacTBOPSIIOLIUIICA B
n30bITKe NH3-H20, naxonurcs ZnClo.

CucreMa onleHUBaAHUSA

1. ®opmynsl BemecTB — 6 popmyn o 0.25 6 1.5 Gamna

2. 3anonnenue tadmunel — 30 sueek mo 0.15 6 4.5 dasuta
(sTuerKH 1O TI1aBHOW AMAroHalu TaOJIUIIbl HE OLEHUBAIOTCS)

3. YpaBHenus peakuuii — 8 ypaBHenuii o 0.5 6 4 Oamia
(ecniu HeBepHO ypaBHEHBI — 110 (.25 0)

4. Unentudukaius BemecTs — 6 BemecTs 1o 2.5 6 15 GamroB

UToro 25 dansioB

B ciydae, ecnm y4acTHHKY TOHAIOOWTCS JOMOJHHUTEIHLHOE KOJIMYECTBO PEAKTUBA, JOJIWB
peaktuBa mpousBoaAuTcs 1 pa3 (B 1 COOTBETCTBYIONIYIO CKISIHKY) 0e3 mTpada, B MOCIEIYIONUX
caydasx — co mrpadom 1 Gamn. Takum obOpazom, ecid HEOOXOAMM AONMB N CKISHOK, ITpad

coctaBseT (N-1) 6aoB, HO He OoJiee 4 6aIoB.

3agava 6 (mpakTHYecKHii TYp)

KBaciiaMu Ha3bIBalOT KPHCTAUTOTHIPATHI IBOMHBIX CyIb(aToB TpeX- U OJHOBAICHTHBIX
MeTamnoB obmeit gpopmynsl MM3(SO4)2- 12H20, Tie M* — KaTHOH IIenoYroro MeTamia (Kpome
nutus), ammonns umu tamus(l), a M3* — kaTHoH TpexBaleHTHOro MeTasia (OOBIMHO ATFOMHHHS,
xpoma min xeneza(Ill)).

Xpomoammonwuitabie KBacibl NHaCr(SO4)2-12H20 mpezctaBisioT co00i OKTadApHUECKHe

KpUCTAJIJIbI YepHO-(PHOIETOBOTO 1BeTa. BOIHBIN pacTBOp COIM MMEET CuHe-(hHOJIETOBBIN LIBET, IPU
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HarpeBanuu 10 70-80 °C — 3enenswni. I[lpu 100°C conp mmaButcs, npu 300 °C mMONTHOCTHIO
00€3B0OXKMBACTCSI, TEPsisl KPUCTALTU3ALMOHHYIO BOJLY U TIPeBpaliasich B OB MOPOIIOK.
MeTtoauka cuHTe3a

HaBecky nuxpoMara aMMOHHS MacCOM 2.5 T IEPEHECUTE B XUMUYECKHUI CTaKaH, paCTBOPUTE €€
B 15 MJI AMCTHIIIIMPOBAHHOM BOJIbI M 10OaBHTE MEPHBIM LIMIIMHPOM 5 MJI pacTBOpa CEPHOM KUCIOTHI
(1:2). 3aTem MesIeHHO 110 KaIUIsIM BHECUTE B pacTBOP 10 M1 3THIIOBOTO CIIUpTA, CIIEAS 32 TEM, YTOOBI
HE MPOUCXOIMJIO CUIBHOIO HAarpeBa peakUMOHHOW cmecu. [lodaydeHHBI pacTBOp OXJIAJUTE B
KpUCTANIN3aTOPE O BBINAJCHUA CHUHE-(DUOJICTOBBIX KPHUCTAIOB KBacloB. OTuibTpyiite
KpHUCTaJJIbl uyepe3 OyMakHbIH (UIIBTP, BBICYIINTE UX MEXIY JHCTaMU (DUIbTPOBAJIBHON Oymarw,
nepeHecure B OIOKC U B3BECHTE.
TeopeTnueckne BONPOCHI
1. Hanumute ypaBHEHHE XMMUYECKON peakuy, IPOUCXOIAIIEH B IPOLIECCe CUHTE3A.
2. PaccunraiiTe BBIXO/ IPOAYKTA PEAKIIMM OTHOCUTEIBHO TEOPETUYECKOIO 3HAUECHUS.
3. Kakue THIIBI XUMUYECKUX CBS3EH MPUCYTCTBYIOT B KPUCTAIAX XPOMOAMMOHHUIHBIX KBacioB? 1o
KaKMM MEXaHu3MaM o00pa30oBaHbl KOBAJIEHTHBIE CBSI3M B OTOM COEAMHEHUHU (NPUBEIUTE HX
Ha3BaHUs)?
HN3y4yeHHne HEKOTOPBHIX CBOHCTB XPOMOAMMOHHUIHBIX KBACIIOB
4. B yucTyio mpoOUpKy MOMeCTUTE HEOOIBIIOE KOJTMYECTBO IMOIYIEHHBIX KPUCTAIIOB U PACTBOPUTE
ux B 1-2 M muctuiumupoBaHHON BOAbl. C MOMONIBIO YHHBEpPCAJIBLHOW WHAWKATOPHOW Oymaru
OLICHUTE KHUCIIOTHOCTb CpeAbl B IOJIy4eHHOM pacTtBope. IIpoTekaHmeM Kakux MpoOLIECCOB OHa
oOycioBiena? Hanuimre ypaBHEHUs! COOTBETCTBYIOIUX PEAKLIUH.
5. B uncryro npoGupky noMecTuTe HeOOIbIIOE KOJIMYECTBO KPUCTAIOB KBACIlOB M pacTBOPUTE UX
B 1-2 M IucTHIIIMpoBaHHON BoAbl. /[o0aBbTe K MOJYy4YEHHOMY pacTBOPY IMApPOKapOOHAT HATPUS.
OtmetbTe HabmogaeMble 3¢ ¢exTsl. Hanummre ypaBHeHHE COOTBETCTBYIOIIEH peaKLnu.
6. C moOMOIIBI0O KaKkoW KaueCTBEHHOM peakIMy MOXHO JO0Ka3aTb, YTO B COCTaB MOJYYEHHOTO
COEIMHEHUs BXOAAT cynbdar-uonnl? HanumuTe ypaBHEHHE COOTBETCTBYIOIIEH pPEaKIMH.
OKCNEPUMEHTAIBHO JI0KAXKHUTE MPUCYTCTBUE CYIb(PAT-MOHOB B MOJIYYEHHOM PACTBOPE U OTMETHTE

HaOmronaemble 3P PeKTHI.
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Pemenne
1. (NH4)2Cr207 + 3C2Hs0OH + 4H2S04 + 17H20 = 2NH4Cr(S04)2- 12H20 + 3CH3CHO
2. Teopernueckas Macca MPOAYKTa PEaKIIMHA COCTABIISET
2-2.5-478.345
Mreop. = 55065 T

BBIXO,I[ IMpoaAYKTa p€aKIUK OTHOCUTECIIbHO TECOPETUUCCKOTO 3HAYCHUA MOKET OBITh pacCUuTaH KakK

my
1n,% = 100 -

Teop.
Te Mp — Macca IpoAyKTa peakuu, IOJIY4CHHOTO Y4aCTHHUKOM.

3. B kpucrammmaeckom NH4Cr(SO4)2: 12H20 npucyTcTBYIOT CBSI3H:

e koBaieHTHbIe nosisipHbie (cBsi3u N-H, O-H, S=0),
e wounsle (cBa3u Mexay NHa" u SO4%, Cr¥* u SO4%),
®  BOJIOPOJIHBIC (CBSI3U MEX/Iy MOJICKYJIAMU KPUCTAIUTH3AIIMOHHOM BOJIBI).
Mexaau3Mbl 00pa30BaHUs KOBAJICHTHBIX CBS3CH B ITOM COCIMHEHWH: OOMEHHBIH M JOHOPHO-
AKILEIITOPHBIM.
4. PacTBOp MONy4EHHOTO COEIWHEHUS MMEET ClIabOKHUCIyro peakuuto cpensl (pH 4-5) 3a cuer
NPOTEKAHUS CIICAYIONIMX MPOTOIUTHYSCKUX PEaKIUIi:
NH4" + 2H20 = NH3-H20 + H30*
Cr¥ + 2H,0 = Cr(OH)?" + H30"
5. [lpu noGamieHuu rugpokapOOHaTa HATPUS K PACTBOPY MOJYUYEHHOTO COSIMHEHHs HAOH01aeTCsl
BbIJIeTICHHE ra3a 0e3 IBeTa U 3araxa M BbIaJeHHe TEMHO-3eJIEHOTO 0CaIKa:
2NH4Cr(SO04)2 + 6BNaHCO3 = 2Cr(OH)3| + 6CO271 + 3Na2S04 + (NH4)2S0a4
6. Jlns moka3aTeNbCcTBa MPUCYTCTBUS CYIIb(aT-HOHOB B PACTBOPE MOJYUYEHHOTO COSMHECHUS MOYKHO
BOCIIONIE30BaThCA KauecTBEHHOH peakmmeil ¢ Ba?* (mabmiomaeTcss BhIMajeHWe O€IOro Ocajka,
HEpPacTBOPUMOTO B KUcIOTaX, menodax u NHz-H20):

2NH4Cr(SO4)2 + BaCl2 = 2NH4Cl + BaSOa4| + Cr2(SOa)3
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CucremMa oleHHBaHUS
1. Texnuka skcriepuMeHTa

2. YpaBHeHue peakiuu (3aganue 1)

(ecu HEBepHO ypaBHEHO — 1 0)
3. Pacuer Myeop. (3amanue 2)
4. BbIxoJ poayKTa peakliMi OTHOCUTENIBHO Myeop. (3a1aHUE 2):
>70 %
69-60 %
59-50 %
49-40 %
39-30 %
<30 %
5. Tumnbl xumudeckux cpsa3ei (3amanue 3) — 3 Tumna mo 0.5 6
6. Mexanu3mbl 00pa3oBaHus cBs3el (3aganue 3) — 2 mexanuzma 1o 0.5 6
7. BoiBog 0 cpezie pactBopa (3amanue 4)
8. YpaBHenus peakuuii (3ananue 4) — 2 ypasaenus o 0.5 6
9. Ha6nromaemsbie adpdexrsl (3amanue 5) — 2 adpdexra mo 0.25 6

10. YpaBHeHue peakiuu (3aganue 5)

(ecu HEBepHO ypaBHEHO — 1 0)
11. KayecTBeHHas peakuus Ha cylibhaT-uoH (3agaHue 6)
12. HaGmromaemsrii a3 ekt (3amanue 6)

UTOoIro
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3 Oayuna

2 dayuta

2 Oama

10 6annos

9 6amnoB

8 bayos

7 6annos

6 6amoB

5 6amoB
1.5 Gamna
1 Gann

0.5 6amna
1 Gamn
0.5 6amna

2 Oamia

1 Oamn
0.5 6amma
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8. Ucnojb3oBaHue Y4eOHOW JUTEPATyphbl M HHTEPHET-PECYPCOB NPH TMOATOTOBKE
IIKOJIbHUKOB K OJIUMIIHaJe
[Ipy moAroToBke Y4YaCTHUKOB K IIKOJbHOMY W MYHHUIMIIAJBHOMY 3TalaM OJIMMITHAIbI
1[E€JIECO00PA3HO UCTOJIB30BATh CIEAYIONINE HIKETTPUBEACHHBIE HCTOYHHUKH |
1. Yypanos C.C., JlempssHoBHY B.M. XumMuueckne oJuMmuaabl MKOJILHUKOB. — M.: 3HaHue,
1979.
2. benpix 3.J1. IlpoBoaum xumMudeckyto oaumnuany. — Ilepmb: Kamknsiid mup, 2001.
3. Jlyaun B., TronpkoB U., Apxanrenbckas O. Xumusi. Becepoccuiickue onummuansl. Beim. 1.
(ITsate xonen) / Ilox pen. akan. B. B. Jlyauna. — M.: [Ipocsemenne, 2010.
4, Jlynaun B., TronaskoB U., Apxanrenbckas O. Xumus. Beepoccniickue onmumnuansl. Beim. 2.
(ITsrtb komerr) / Iox pen. akan. B. B. Jlyauna. — M.: I[Ipocsemenue, 2012.
5. BerynurenbHble 9K3aMEHBI U OJIMMITUAJIBI IO XUMHUU: OMBIT MOCKOBCKOTO YHUBEPCHUTETA.
Yuel. nocobue / H. Ky3spmenko, B. Tepenun, O. PeikoBa u ap. — M.: 3garenscTBO MOCKOBCKOTO
yHuBepcurteta, 2011.

6. Ceuranpko WM.B., Kucun B.B., UypanmoB C.C. CraHoapTHble airoputmbl pelleHus

HeCTaHAAPTHbLIX XUMNYECKNX 3aaaY: Vueb. mocobdue JJIA IIOATOTOBKHM K OJIMMIIMaJdaM IIKOJIBHHKOB

no xumuu. — M.: Xumnueckuii paxyiaprer MI'Y um. M. B. JlomonocoBa; M.: Beicimii XuMu4eckuit
koimex PAH; M.: UznarenscTtBo usnko-maTematnaeckoit aureparypsl (PU3MATIINT), 2012.
7. HayuHo-meToauueckuil )ypHai «XUMHsL B LIKOJIEY.
8. Dunuknonenus aisa aereit. — T. 17. Xumusa. — M: Aanra+, 2003.
9. Jleencon WM. Kak u moueMy MpOUCXOMSIT XUMHUYCCKUE PEAKITMH. DIEMEHTHl XHUMHUYECKON
TepMoaMHAMUKH U KuHeTHKU. — M.: ]I «AuTennext», 2010.
10. XayctkpodT K., Koncre6n D. CoBpeMeHHbIi Kypc ob1eit xumuu. B 2 1.: Tlep. ¢ anrin.— M.:
Mup, 2002.
11. Moranos B.M., Tarapunuuk C.H. Oprannueckas xumus. — M.: Xumus, 1989.
12. Oprannveckas xumus. B 2 1. / Ilox pen. H. A. TrokaBkunoit. — M.: JIpoda, 2008.
13. Ky3smenko H.E., Epémun B.B., [Tonkos B.A. Hayana xumuu [uid noctynarmomux B By3bl. —
M.: JIaGopatopus 3HaHwuii, 2016.
14. Epémun B. B. Teopernueckast 1 MareMaTH4ecKasi XuMus 11 MKoJibHUKOB. — M.: MITHMO,
2014.
15. Epémuna E. A., PeokoBa O. H. Xumus: CrnipaBoyHMK HIKOJbHHMKA: Yueb. mocobue. — M.:
N3narensctBO MockoBckoro ynusepcurera. 2014.
16. Oynaes C.®D., XKmypko [I.II., Kabanora E.I'., KazakoBa E.®., Ky3neno B.H.,
Owmmunmnosa C.E., fluenko A.B. Bompocsl u 3agaun no oOuieil u HeopraHMueckoi XuMuu. —M.:

KHmxHbp1il oM «YHHUBEpcuTeT», 2016.
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http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf
http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf

17. Tepenun B.U., Camopykosa O.JI., Apxanrensckas O.B., Ansapu B.B., Unpua M.A. 3agaun
HKCIEPUMEHTAIBHOTO Typa BCEPOCCUHCKOM OMMMIIMAIbI IIKOJILHUKOB 1o XuMuH / [loxg pen. akan.
PAH, npo¢. B. B. Jlynuna; ®ong Augpes Mensauuenko. — M.: Anbda [IpunT, 2019.

18. MI'Y — mkose. BapuaHThl 25K3aMEHAITMOHHBIX U OJMMITHAIHBIX 3a1aHui mo xumuu: 2019. —
M.: Xumunueckuii ¢akynprer MI'Y mm. M. B. JlomonocoBa, 2019 (exeromHoe wu3aaHue,
CM. IIPEJIBIAYIIUE TOIBI).

Humepnem-pecypcol
1. Pasnmen «IIxoapHBIE OJIMMIINAJIBI o XUMHUN nopraia “ChemNet”

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

2. ApxuB 3a7a4 Ha nopraie «OIUMITHaIbI Ui MKOJIBHUKOBY https://olimpiada.ru/activities, B

TOM YHCIIC 33JJaHUs OJIMMITHAJ B Pa3IMyHbIX pernonax: https://olimpiada.ru/activity/76/tasks/2020

3. Caiit «Bcepoccuiickas oMMITHAa/Ia IIKOJLHUKOB B T. MockBe» http://vos.olimpiada.ru/

4. llkonpHast ~ onMMIMaga  Ha  caiite  oOpa3oBarenpbHOro  HeHTpa  «Cupuyc»:

https://siriusolymp.ru/school 2021/chemistry.
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http://www.chem.msu.ru/rus/olimp/
https://olimpiada.ru/activities?type=any&subject%5B13%5D=on&class=any&period_date=&period=year
https://olimpiada.ru/activity/76/tasks/2020
http://vos.olimpiada.ru/

