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YTO NMPEONOXEHO ABTOPAMU ONA PEAITUSALIUA
KOHLUENMUUNnN?

BHectn unameHeHnss B ®IOC ocHoBHOro obuiero m cpegHero obulero
obpas3oBaHMA B 4YacTu ornpegeneHns TpeboBaHU K NpeaMeTHbIM pesyrbraTam
o0y4yeHns C uUenblo MX getanumsaunun, 3akroyvalwencs B yKasaHUM KOHKPETHbIX
TEOopuin, 3aKOHOB, MOHATUN, TUMOB Y4ebHbIX 3ada4, SKCNepuMeHTarbHbIX YMEHNN U
Opyrux anemeHToB copgepxaHusi. CTteneHb Agetanusaumm TpeboBaHMM K
npeaMeTHbIM pesyneratam ocBoeHnss OOl pgomkHa cosgatb Heobxoaumyro
HOPMAaTUBHO-NPaBOBYKD OCHOBY Ansl obecnevyeHus eguHcTBa obpasoBaTeribHOro
npocTpaHcTBa Ha Tepputopun Poccuimmckon depgepaumm u paspadoTkm
HeobxoOAMMON [OOKYMEHTauun Ons NpoBedeHUsl rocygapCTBEHHOM WTOrOBOW
aTTectauMm no xmmmu (Kogndomkatopa anemMeHToB codepXaHus n TpeboBaHum K
YPOBHIO NOAroTOBKU obyyaroumxcs, cneundunkaumn KOHTPONbHbIX
Nn3MepuTenbHbIX MatepuarnoB u ap.). [lpyn nogrotoBke M3MeHEHUN cornacoBaTtb
Mexay cobon TpeboBaHMs K nraHupyemMblM pesynbratam ocBoeHuss OOl ypoBHSA
OCHOBHOro obuiero obpasoBaHusi, 6a3oBoro n yrryobneHHoOro ypoBHEN CpedHero
obuero obpasoBaHus.



YTO NMPEONOXEHO ABTOPAMU ONA PEAITUSALIUA
KOHLUENMUUNnN?

2. Ha ypoBHe cpegHero obuiero obpasoBaHust U cpedHero npodeccuoHanbHOro
obpasoBaHMAa onpegenntb y4yebHbin npeaMeTr «XuMusi» Kak obssaTteribHbin U

NUCKITIOYNTL  YyYeOHbIM nNpeaMeT «EcTecTBo3HaHMe» €3 npeaMeTHOM obnacTu
«EcTecTBeHHbIe HayKku».

3. C uenbto obecrnedyeHna egunHcTBa oObpasoBaTeNbHOrO MNPOCTPaAHCTBA Ha
Tepputopun Poccuinckon depepaumn 3akpennTb codepXaHne ydebHoro npegmeta
«XUMUSA» No rogam obyyeHus.

Ha ypoBHe ocHOBHOro obuiero obpasoBaHusi cokpaTuTb pasgen «Havana
OpraHNU4YecKon XUMWUK», BKMKOYMB 3IfEMEHTapHble cBedeHuss 06 opraHnYeckmnx
BELLECTBAX M MX 3HA4YEHUM B OKpyxawwem Mupe B Temy «Yrnepog u ero
coegnHeHnsay. WCKNoUnTb 3adaHusi Mo OPraHUMYEeCKOM XUMUM U3 KOHTPOSIbHbIX
N3MepuTenbHbIX MatepranoB OCHOBHOMO rocyaapCTBEHHOMO 9K3aMeHa.

Ha ypoBHe cpegHero obuiero obpasoBaHua u3yyatb pasgen «OpraHuyeckad
XUMUsI» B TedeHne nepBoro roga oby4veHusa (10 knacc), a B TedeHMe BTOPOro roga

obyyeHunss (11 knacc) — pasgenbl «HeopraHunyeckas xumuay, «TeopeTndeckue
OCHOBbI XUMUM» U « XUMUS N XKN3HbY.



YTO NMPEONOXEHO ABTOPAMU ONA PEAITUSALIUA
KOHLUENMUUNnN?

4.

BHectn unameHeHns B ®IOC ocHoBHOro obuiero m cpegHero obuiero
obpasoBaHMA B 4YaCTW YCTaAHOBMIEHUS MUHUMArbHOrO O6bemMa BpPEMEHMU,
OTBOAMMOrO Ha Wu3ydeHne obAsaTernbHbIX Y4ebHbIX MpeamMeToB U y4ebHbIX
NpeaMeToB, OTHOCSALLMXCS K 06a3aTenbHbIM NpeaMeTHbIM 061acTaM U n3yyHaemMblM
Kak Ha 6a30BOM, Tak U Ha yrryoneHHOM YPOBHSX.

Onpegenutb anga ydebHoro npegmera «XMMUsi» Ha YPOBHE OCHOBHOIO obuiero
obpasoBaHMda 0b6beM y4ebHoro BpemeHn He meHee 140 4YacoB B TeyeHue OByX neT
oOy4yeHus (8 1 9 knaccel), pekoMeHaoBaTb BblAeneHne OononHUTeNLHoro 1 Yaca B
Heden B 7 Kracce And nponeneBTUYecKoro Kypca «BeegeHne B xumuio» u
gononHuTenbHoro 1 Yaca B 8 1 9 knaccax gnsa yrrnyoneHHOro n3y4yeHna XmuMmmnu, B
TOM 4YKUCIie B pamMKax npeanpoduribHou NoaroToBKN.

Onpegenutb anga ydebHoro npegmera «XuMmusi» Ha 6a30BOM YypOBHE CpedHero
obwero obpasoBaHns 06bEM y4yebHOro BpemeHn He meHee 70 4YacoB 3a ABa roga
o0y4yeHuns, pekoMeHaoBaTh BblaeneHne gonosiHutenoHoro 1 4yaca B Hegesnto B 10 u
11 knaccax ang dgouamko-maTeMaTU4yecKoro, TEXHOSIOMMYECKOro U UHXEHEPHOro
npodunen.

CM. npoaornKkeHne



YTO NMPEONOXEHO ABTOPAMU ONA PEAITUSALIUA
KOHLUENMUUNnN?

Ha ypoBHe cpegHero obuiero obpasoBaHust Hapsgy € npodunnsaumen
oby4yeHMsa npenoctaBUTb OOy4YalOWMMCS BO3MOXHOCTb OTMOXUTb  BblGOp
npocuna obydeHna [0 criegylowen cTtyneHn obpasoBaHus (cneumanbHoe,
BbiCLLEE), MPEaYCMOTPEB HanuMune YyHUBEpPCanbHOro npoduna ¢ U3ydeHUEM
OCHOB BCex Hayk. [1na yHmBepcanbHOro npodouns onpegennts Ana yy4ebHoro
npegmeta «Xumuga» Ha yrnybrneHHoM ypoBHe cpefHero obuiero obpasoBaHud
00bEM yuyebHoro BpemeHn He MmeHee 210 YacoB 3a ABa roga oby4deHus.

Onpegenutb ona y4ebHoro npeameta «Xmmus» Ha yrnybneHHOM YpoBHe
cpeoHero obuwero obpa3oBaHUS €CTECTBEHHO-Hay4yHoro npoduna obbeMm
y4ebHoro BpemeHn He meHee 280 yacoB 3a ABa roga oby4yeHus, pekomeH40BaTb
BblaeneHue gononuutenbHoro 1 yaca B Hegento B 10 n 11 knaccax.

CM. npoaornKkeHne



YTO NMPEONOXEHO ABTOPAMU ONA PEAITUSALIUA
KOHLUENMUUNnN?

Tabnuua. Y4yebHbI npeameT «XuMuUs» B NPUMEepPHOM y4eOHOM nnaHe

Yuncno yacos B Hefeno, MMHUManbHoe/pekomeHayemoe
OcHoBHoe 06Lee CpegHee obuiee obpasoBaHue
obpasoBaHue BasoBbI ypoBeHb Yrny6néHHbIN YPOBEHD
Knacc dusunko- dunonornyeckun, VHUBED-
HenpodunbHoe MaTemMaTU4YeCcKnin, coumanbHoO- caanlgﬁ EcTtecTtBeHHO-
oby4eHune TexHonornyeckumn, ryMaHUTapHbIN npothunb Hay4HbIN
NHXXEHepHbIN Npodunnm npodomnu P
7 0/1
8 2/3
9 2/3
10 1/2 1/1 3/4 4/5
11 1/2 1/1 3/4 4/5




YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

5. [lepecmoTpeTb coagepxaHne OBby4YeHUst XMMUWN, BKNHOYas OeATerbHOCTHYH
COCTaBNSLLYIO, U MNPUBECTU €ro B COOTBETCTBME C COBPEMEHHbLIMK OOLLUMMK
LensiMmM eCTeCTBEHHO-Hay4YHOro obpasoBaHusi, LeNnsSMu 1M 3agadamMmm XMMUYECKOro
obpasoBaHMa C y4ETOM OObEMA BPEMEHM, OTBOAMMOIO Ha M3y4YyeHue y4ebHOoro
npegMetTa «XuMuUsi» B CUCTEME OCHOBHOro obuiero v cpegHero obuero
obpasoBaHua. Ycunutb B cogepkaHnn COCTaBnAoLLYH0, CBA3AHHYK C MOHUMaHUEM
3adady XMMUX, OCBOEHMEM HAy4yHOro MeToAa MO3HaHWUS, OeATeNnbHOCTHbIM
OCBOEHMEM TEOPUN N 3aKOHOMEPHOCTEN B XMMUN, NCMONb30BaHNEM COBPEMEHHbIX
MaTepunanoB B pa3HbiXx 06NacTaX XXM3HU YernoBeka, B TOM Yncrne B ObITy.

6. OcHoBblBasicb Ha TpeboBaHusx HoBbix peaakunn ProC, BHECTU U3MEHEHUS B
NpuMepHble OCHOBHble obpa3oBaTenbHbie MNporpaMmMbl OCHOBHOMO 0OLlero wu
cpegHero obuwero obpasoBaHuda. [lepepaboTtaTtb nnaHupyemble MNPeaMETHbLIE
pesynbTaTbl OCBOEHUS OCHOBHbIX 0Opa3oBaTerbHbIX MPOrpamMmM OCHOBHOIO 0OLLEero
n cpegHero obuiero obpasoBaHMa Mo y4ebHoOMy npeameTty «Xumus» C Lernbio
obecneyeHns COOTBETCTBUA UX TpeboBaHMsM HoBbIX pegakuun ®rOC ocHOBHOro
obuwero n cpegHero obuero obpasosaHua. [lepecMoTpeTb cogepxaHme y4ebHoro
npeamMeTa  «XuUMUsI» C  YYETOM WU3MEHEHHbIX MNaHUPYeMbIX NPeAMETHbIX
pesynbTaToB OCBOEHNSI OCHOBHbIX 06pa3oBaTenibHbIX NPOrpaMmMm OCHOBHOIO 0OLLIEro
n cpegHero obero obpasoBaHusa No AaHHOMY y4eOHOMY NpeaMmeTy.



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

7. PaspaboTtaTb HOBOE NoKoneHne y4ebHO-MeTOANYECKMX KOMMSIEKTOB MO XUMUMU:

* COOTBETCTBYKOLWMX TpeboBaHNAM HOBbIX pegakumn GrOC ocHOBHOro obLuero
N cpegHero oduero obpasoBaHusl, HOpMaTUBHbLIM JOKYMeHTaM MuHucTepcTea
obpasoBaHua n Haykn Poccunckon degepaumm n NONOXeHNAM, N3NOXKEHHbIM
B HacToswen KoHuenuuu;

* pasnuyatoLmxcs peanusyemMbiMu MeToaNYECKUMN nogxogamu n
OONOMHUTESNbHBIM COAEPXXaHMEM, BbIXOOSALWMM 3a paMKu, pEKOMEHOOBAHHbIE
NPUMEPHBLIMMA OCHOBHbLIMK ObBpasoBaTeNbHLIMM NpOorpaMmmMamMmm  OCHOBHOIO
obwero mn cpegHero obwero obpasoBaHMA, N OTPaXKaloLWUM OOCTUXKEHUS
XUMUYECKOW HaYyKM KaK pyHOaMeHTarbHOro, Tak U NpUKNagHoro Xxapakrepa,

* npeanonaralwmx opraHn3aumnto NPakTUKO-OPNEHTUPOBAHHOIO OByYEHUS.

Y4yebHO-MeToaMYEeCKNE KOMMIIEKCbI HOBOIO MOKOMEHUS1 AOIMKHbl He TOSbKO
NponTn obsA3atenbHble Hay4YHYH, Neaarorm4eckyto U OOLLIECTBEHHYO 3KCMEPTU3bI,
HO 1 GbITb anpobMpoBaHbl B Neaarormn4eckomM 3KCnepuMeHTe.



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

8. Paspabortatb MeToamdeckoe conpoBOXaAeHMe obpasoBaTenbHOro mnpouecca,
obecne4yuBatoLlee B TOM YUCTE:

* 0000UWeHMEe N cnctemaTmnsaumio Hanbonee adP@PEKTUBHBIX METOA0B, METOAUK W
TEXHONOIMN U npmuBeaeHne nx B COOTBETCTBUE C BO3PACTHLIMU OCODEHHOCTAMMU,
NoTpebHOCTAMN N WMHTEpecamMn OBYy4alLLUMXCA WM KOHKPETHBLIM COAEp’KaHUEM
0by4YeEHNA XUMUK;

e co3gaHne Yy4yebHbIXx (COOpPHMKOB 3agad W ynpaxHeHun, paboumx TeTpagewn,
paboyero XxypHana (Tetpagmn) gna nabopaTopHbIX OMbITOB U NPaKTU4ecKux pabor)
N MEeToAMYECKMX rocodun (COOPHMKOB MNPOBEPOYHLIX, CaAMOCTOSATESIbHbIX WU
KOHTPOSIbHbIX paboT, METOANYECKOrOo PYKOBOACTBA MO OpraHM3aumm XMMUYECKOro
9KCNepuMeHTa), npeanonaralwmx opraHn3auuto npPakTUKO-OPUEHTUPOBAHHOIO
oby4yeHus;

* OTOOP XMMWUYECKOro 3KCNepuMeEHTa, WNMICTPUPYIOLLIEro cogep)XaHue ydebHoro
npegMeTa, a Takke CnocoOCTBYHOWEro akTuBM3auuuM  rno3HaBaTeslbHOW
OeATeNbHOCTN  olyyarwwmxcsa B MpoLecce CaMOCTOATESNIbHOMo  U3y4YeHUs
XUMNYECKNX TEOpUWN, oakToB, 3aKOHOMEPHOCTEUW U T. O., N ero pacnpeneneHuve
MeXay OEeMOHCTPaUMOHHbIM U y4YeHu4yeckum (flabopaTopHble OnbiTbl U

npakTnyeckne paborthbl); CM. NPOAOITKEHNE



* hopmynupoBaHne TpedboBaHNN K METOAMYECKUM NOCOBUSAM Ansa yunTtens;

e pa3paboTky MeToOMYECKUX pekoMeHgaumnm K peanu3auyum  y4ebHo-
nccnegoBaTenbCkOM M MPOEKTHOW AEATENbHOCTU B paMkKax YydYeOHoro
npeamMmeta « XMMns»;

* COBEPLUEHCTBOBAHWE KOHTPOSIbHbLIX WU3MEPUTENbHLIX MartepuanoB And
NTOroBOW aTTectaumm no yv4ebHoMy npeameTty «Xumuay, npuBedeHue nx B
NOMHOE COOTBETCTBUE C TpeboBaHMAMKM HOBbIX pepakunn ®rOC oCHOBHOro
obwero n cpegHero obuwero obpa3oBaHMsA W cogepXaHnem YydebHoro
npegmMeta «XUMUS», NEPEOPUEHTaLND UX C NPOBEPKN  KOHKPETHbIX
NpPeaMETHbIX 3HAaHUW Ha NPOBEPKY YMEHUS UMW ONepupoBaThb.



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

9. MogepHusnpoBaTtb CyllecTByoWwmMe N paspabotatb HOBblEe cpedcTBa Oby4veHud
XumMumn, obecnedmnsaroLme COBPEMEHHLIM YPOBEHb MU3Yy4YeHUS y4ebHOro npegmeta
«XumMuna», B TOM Yncne:
 Npubopbl M YCTAHOBKM AOna BCEX BUOOB XUMMMUYECKOIO JKCMEPUMEHTA

(0EMOHCTPALUMOHHOIO M YYEHWYEeCKOro), B TOM u4ucne [OaTyMKoBble CUCTEMBI
(undbpoBble Naboparopun);

* OJIEKTPOHHbIE obpasoBaTeribHble pecypchl, OEeMOHCTpPaUNOHHbIE
ayauoBuayarbHble cpeactBa 00ydeHusl, YHKUMOHUPYHOLIME Ha OCHOBE
KOMMbIOTEPHON TEXHUKM U NpefHasHavyeHHble ONnS opraHms3auum OpOoOHTasribHOW
paboTbl ¢ oOy4varwmmmca (BUOEOOMNbITbI, KOSNEKUNS COBPEMEHHbIX Y4YebHbIX
BMOeodunbMOB, pacckasbiBalOWMX O XUMMUYECKUX Mpou3BoACcTBax, paboTte
aHanMTuyecknx nabopaTtopun, HayydyHO-UCCNegoBaTENbCKUX WMHCTUTYTOB U Ap.),
9JIEKTPOHHbIE ONCTaAHUMOHHbLIE KYPCbl, B TOM 4uUClie ONA OfapeHHbIX OeTen U
aeTten ¢ orpaHNYeHHbIMWU BO3MOXHOCTAMU 300POBb4;

* npegHasHadeHHble Ana odOpMIIEHUsT KabuMHeTa XUMUWM HarnsgHble nocobus,
KOTOpble [OOSMKHbl OTBeYaTb COBPEMEHHOMY COCTOSAHUIO XUMWUYECKOW HayKu u
coaepxaHuto y4ebHoro npegmMmeta « XMuMmnsay.



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

10. C uenbto NpuBeaeHUs1 B COOTBETCTBME C HOBbIM cogepXaHnem yvyebHoro npegmeta
«XUMUA» MPUHATL HOBbIE WUSIM BHECTU U3MEHEeHUs B LEeWUCTBYHOLME HOpMaTUBHbIE
OOKYMEHTbI, perfnamMeHTmpyowme TpeboBaHMA K OCHALLEHUIO KabuHeTa Xumuu,
obecneveHnto ero nabopaTopHbIM 0bOpydoOBaHMEM, XUMWUYECKOM  MOCYOOowW,
peakTMuBaMn W pacxXoOHbIMW MaTepuanamu, a TakkKe HOPMaTUBHble OOKYMEHTHI,
onpegensLmne HopMbl OXpaHbl Tpyda 1 npasunia 6esonacHom paboThbl C BewlecTsamum
N nabopaTopHbIM 060pyaOBaAHMNEM:

» npuka3 MuHuctepctBa obpasoBaHus n Haykm Poccuickon Pegepaumn ot 30.03.2016
Ne 336 «O6 yTBepXOEHUMN NepeyHss cpeacTtB obyyYeHna u BOCNUTAHUS, HEOBXOoaANMBbIX
ONs peanusaummn obpasoBaTenbHbIX NPorpamMm HadanbHOro obLlero, OCHOBHOro obuiero
n cpegHero obuwero obpas3oBaHUs, COOTBETCTBYIOWMX COBPEMEHHbLIM YCITOBUAM
00y4eHunss, HeobXxoaMMOro npu OcCHaweHUn obLieobpas3oBaTenbHbIX OpraHn3auun B
Lensix peanusaunm MeponpusiTui no COAenUCTBMIO COo3gaHuo B cybbekTax Poccumckomn
degepaunmn  (Mcxoos M3 NPOrHo3Mpyemon  noTpebHoCTM) HOBbIX MECT B
obLieobpa3oBaTenbHbIX OpraHM3auusx, Kputepmes ero dopmMmmpoBaHmsa n TpeboBaHum K
dYHKLUMOHANbLHOMY OCHaLEHMIO, a TakKe HopMaTuMBa CTOMMOCTM OCHALLEHUS OOQHOro
mMecTa oby4varollerocsi ykasaHHbIMW cpeacTBamMu OBy4yeHWs U BOCMUTaAHMA» B 4YacTu
nepecMoTpa nepeyHss nabopaTopHOro oOopyooBaHUS W BKIKOMEHUA MNEPEYHS

XUMNYECKUX PEAKTUBOB;
CM. npoaornKkeHne



* npukaz MuHnpoca CCCP ot 10.07.1987 Ne 127 «O BBegeHun B OenUCTBUE
[MpaBnn TexHukn 6Ge3onacHocTn Ans kKabuHeTtoB (nabopatopuin) XMmMun
obweobpasoBaTenbHbIX WKon MuHmnctepcTtea npoceeleHns CCCP» (BmecTe
c «[1paBunamu...», yreepxgeHHbiMn MuHnpocom CCCP 19.06.1987);

* CTpOUTESNbHbIE HOPMbI N NpaBuia N CaHUTaPHO-TMrIMeHnYeckne TpeboBaHus K
KabWMHETY XMMUK B YacTu NpUBEOEHUSI UX B COOTBETCTBME C COBPEMEHHbLIMU
CTPOUTENBbHBLIMU TEXHONMOMNSIMU N MaTepuanamm



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

11.

[nsa noBblleHNs MHTepeca o0bydatoLnXcs K n3ydeHunto y4ebHoro npegmeta
«XnMUsI», BbISIBNEHUIO Hanboriee CNOCOOHLIX WU TanaHTAUBbLIX YYEHWUKOB, C
LeNnbl0 COBEPLUEHCTBOBAHUA NpodpecCMoHarnbHbIX KadvecTB YyuYuTenem wu
YIY4YLLEHUIO npeanpodeccnoHanbLHOM opueHTauumn obyyvaroLmxcs
NPOOOIMKUTL pas3BuTMEe U MoaepHusauunto Bcepoccumckon onumnmagbl
LLIKONIbHMKOB MO XumMuu (paspaboTtaTb nporpammy Bcepoccuimckon onumnuagbl
LLIKOSIbHUKOB MO XUMUW, YBENMUYUTL OO0 XUMUYECKOro 9KCNEPUMEHTA B HEN),
a TaKKe BCEN CUCTEMbI XMMMNYECKUX ONTIMMNMAaL LLKONbHMKOB.

Ona pas3suTus U NOBbIWEHUA YPOBHSA Yy4ebHO-MccrnegoBaTenibCkon U
NPOEKTHON OEATENBLHOCTU MO XMMUM cOo3daTb CUCTEMY KOHKYPCOB BMNMOTb A0
Bcepoccmnckoro ypoBHS.



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

12. BHeCcTn n3mMeHeHna B cUCTeMYy MOArOTOBKM OyoyLimMx yduTernem Xvumuinm B
obpasoBaTesibHbIX OpraHu3aumax Bbicllero obpasoBaHusi, B TOM YucCre:

* paccMOTpPEeTb BOMPOC O BO3BpalleHuMW cneuuanuteta B negarorndeckoe
obpasoBaHMe U 0 paspabotke degepanbHbIX rOCYgapCTBEHHbIX
obpasoBaTtesfibHbIX CTaHOApPTOB BbicWero obpasoBaHuss B obnactu
negarorm4eckoro obpasoBaHus B COOTBETCTBMN C KOHKPETHbIMUN YY4EOHbLIMU
npegmMeTamu, Kak ato 6bio go seegeHmna OrocC BO;

* OFPaHM4YNTL MPaKTUKYy MNOLrOTOBKM Y4YUTENEN B CUCTEME BbICLLErO
obpasoBaHusa Mo HanpaeneHuto «llegarorndyeckoe obpasoBaHME» CO
COBOEHHbLIMMU NpodUNaAMKW, OOHUM M3  KOTOPbIX SABASETCA Npodunb
«XUMUAR;

« BHeCTM uaMeHeHna B PIOC BO no HanpaBneHuto NOArOTOBKU
«Meparormyeckoe  obpasoBaHMe» CO  COBOEHHbIMM  npodunamm
MNOSIOXKEHUS, 3akpenndallne paBHOMEPHOE pacrnpegeneHne obbema
y4ebHOW Harpysku mexagy OBymMsa npodpunamu; paspabortatb NpUMepHble
OrlNOI1 B cooTBeETCTBUM C TPEDOBAHUSAMMN CTaHOAPTA;

CM. npoaornKkeHne



Bkntounte B ®TOC BO no HanpaeneHumto noarotoBkn «llegarormyeckoe
obpasoBaHMe» nepedyeHb KOHKPETHLIX 0bA3aTernbHbIX YYEOHbBIX AUCUUNINH U
NPaKTUK, HANOMHUB X COOEPXKaHUNEM,;

NCKITIOYNTL U3 MNPAaKTUKM MNOLrOTOBKM YyYUTENEN XUMUM B CUCTEME BbICLLEIO
obpasoBaHma no  npoduno  «XnMuUsl»  HanpasneHnst  NOArOTOBKU
«lNeparorndyeckoe obpasoBaHMe» 3a04HYO PopMy O0ByYEHUS;

YyCTaHOBUTbL Ha 3Tane npuema abuTypueHToB Ha  HanpasreHue
«lNeparorndyeckoe obpasoBaHMe» MO MNPOoUTI0 «XUMUS» BCTYMUTESbHbIE
9K3aMmeHbl No pycckomy A3biky (EM3), matematuke (EI3) n xumun (EMM9);
NMOMUMO BbIMYCKHUKOB C BbICLUMM Megarorm4yeckmm  obpasoBaHMEM C
NPUCBOEHHbLIMU KBanmdukaumamm «Yuntens  XuMumny, «bakanasp
HanpaBneHusi noarotoBku «llegarornyeckoe obpasoBaHue» NoO MPodunto
«Xnumns», «Marnctp no HanpaeneHuto «llegarorndyeckoe obpasoBaHue»
(Marnctepckaa nporpamma «XumMuyeckoe obpasoBaHue») npuBrekatb K
npenogaBaHnld  y4ebHoro npegmera «XmMusi» B cucTemMe  obuiero
obpasoBaHMA nul, UMEKLKUX BbICLLee XMMUdeckoe obpasoBaHne (C
NPUCBOEHHON KBanudukaumen «XmmMuk» mnnn «bakanaep» MO HanpabBiEHUIO

MOArOTOBKN «XUMUS»); CM. NPOAOIHKEHNE



« pacwmputb dunocodckyto (B YacTu TEOPUN MO3HAHUS), OMOMOrNYECKYHO
(Bo3pacTHasa m3nonorust U rmrmeHa), ncuxonoro-negarornyeckyto (ooduuas,
BO3pacTHasi W negarornyeckas MNCUXONOrus; negarornka) M HayyHo-
mMeToaudeckyto (MeToguMka oOyyeHust XumMuM) MOArOTOBKY  OyayLumx
yynTenem XuMnn; BblAENUTb He MeHee 6 Hedenb Ans MPOXOXKAEHUS UMK
neaarorm4eckon NpakTUKK B LLIKOSE.



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

13. BHectu B EguHbIN  KBanUUKAUMOHHbLIA  CNPABOYHUK  OOSKHOCTEN
pykoBoauTenen, cneumanucrtos Kn  cnyxawux  (npukas  MuHucTepcTBa
3O0paBOOXpaHEHMA U coumanbHoro passutus Poccunmckon dPegepaumm  OT
26.08.2010 Ne 761H), [lpodeccmoHanbHbln CcTaHgapT negarora (npukas
MwuHuctepctea Tpyaa n coumanbHonm 3awmntel PO ot 18.10.2013 Neo 544H)
N3MEHEHUSA, CBSI3aHHble C KOHKpeTU3auuen KeBanuduKauuoHHbIX TpeboBaHun K
OOIMKHOCTU YYMUTENSA XUMUN, a TakKe C onpegerieHnemMm boree 4YeTkux Kputepues
9P PEKTUBHOCTU N PE3YNBLTATUBHOCTM PabOoThbl yYMUTESS XUMUMN.

14. PaspaboTtatb CUCTEMY OLIEHKM KayecTBa paboTbl yuutens (B TOM 4ucre
aTTecTaumn), y4nTbIBalOLLYI0 YTOYHEHNE TpeboBaHNN K AOIHKHOCTU YYUTENSA XUMUM
N npegycMartpmealrollyto yyactme B aTTecTaumm accoumaunm  yduTtenem wu
npernogasaTtenien XuMuu, BKNKOYass  ceTeBble  o00beanHeHus.  CornacHo
pa3paboTtaHHOM cCUCTEME BHECTM U3MeHeHuMs B npukad MuHucTepcTBa
obpasoBaHua n Haykm P® ot 07.04.2014 Ne 276 «O6 ytBepxgeHun [lopsigka
nposeaeHns aTTectaumu nefarorm4yeckmnx pabOTHUKOB opraHusaumu,
OCYyLLEeCTBNAKLLMNX 0bpa3oBaTesibHYy0 AeATeNbHOCTbY .



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

15. PaspaboTtatb MexaHn3Mbl KOMMIEKCHOIO COBEPLUEHCTBOBAHUA
NpodeccruoHarsrbHbIX KOMMNETEHLMN yYuTeNen XMMnmn, BKNYas:

*  MOAEPHM3AUMIO CUCTEMbI MOBLILLEHUSA KBanudukaumm ydutenen (B OYHOM,
3a04HOM M OUCTAHUMOHHOM opmMax) C  UCMNOSIb30BAHMEM  HOBbIX
NHPOPMALMNOHHbIX TEXHONOMNW, CTaXXUPOBOK U T.4.;

* YCTAQHOBMNEHME eOWHOrNo CpOKa OCBOEHUS  nporpamMm  MOBbILLEHUSA
kBanundukaumm — 108 4yacoB He pexe, YeM OOWH pa3 B Tpu roga, U3 KOTopbIX
He MeHee 72 4acoB [OOMKHbl ObITb OTBeAEHbl codepXaTernbHbIM W
MEeTOANYECKUM acnekrtam o0y4yeHus XUMUU, C BO3MO>XHOCTbIO
npeacTaBneHns OO4HOro0 WnNu  OBYX YOOCTOBEPEHMW O  NOBbIWEHUU
KBanudukaumm no nporpammam, B cymme obecneuymparowmm 108 yacos,;

CM. npoaornKkeHne



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

nogaep>Xky camoobpasoBaHUS yunTenenm XxmmMmmn, B TOM YUCIIE UX yyYacTue B
BebMHapax, npoBoAUMbLIX un3gaTenscTtBamu, Bbinyckaowmmm YMK, c
npueneyeHnem astopoB YMK, wmeTtogucToB, yuduTenem  BbiCLUEW
KBanudpukaumy;  obecrnevyeHMe  WKOMbHbIX  Bubnuotek  (Meamarex,
MeauaueHTpoB) Yy4ebHMKaMn, BKITIOYEHHBIMU B doeaeparbHbli NMepedeHb,
KOMMIEKTaMM Hay4yHO-METOONYECKUX («XMMUA B LUKOMEe» U Ap.) U Hay4yHo-
NONYNSAPHLIX XYpHanoB («XMMUA U XU3Hb», «Hayka u XusHb» U A4p.),
cneymann3npoBaHHOMN NcCMXororo-negarorn4eckon n MEeTOANYECKOMN
nuteparypomn.



YTO NPEONOXEHO ABTOPAMU OJ14 PEAJITN3ALNA
KOHUENUUN?

16. YcTpaHnTb N30ObITOYHbIE TPeboBaHMA K NiaHUPOBaAHUKD PaboThbl yynTens
XUMUKN, K €r0 OTYETHOCTM U, NpeXae BCEro:
« paspaboTtaTb Hay4yHO-ODOCHOBAHHYKD HOMEHKNATypy nMfaHOB W OTYETOB,
HeobxoauMYIo N OOCTaTOYHYO ANns 3 dEKTUBHON paboTbl yYNTENA XUMUMU;
* paspewmnTb UCMonbL3oBaHMe aBTopckux nporpamm YMK B kavyectBe paboymx
nporpamMm Yy4yuTensi; uU3bATb N3 HOPMATUBHbIX OOKYMEHTOB TpeboBaHue
eXXerogHoro obHoBreHMa paboumnx nporpamMmm.

17. BBecTn B LWITaTHble pacnucaHusa Bcex obpasoBaTerlbHbIX OpraHu3aunn
OCHOBHOIO 06ulero u cpegHero obuiero obpasoBaHunst AOMKHOCTb NabopaHTa
KabnHeta xumMuKn, paspabotaTtb AOMMKHOCTHYHO WHCTPYKUMIO nabopaHTa
KabuHeTa XumMumn.



O nepcneKkTUBHbIX

nameHeHusx B YMK no xumun

OCCUUCKUMU -ﬁ by Q o
1/ He B HuK ppopa  terrawa  QELED  pery D-DO(DC




- 3aKpenneHue npeaMeTHOro cogepXXaHus
no Krnaccam;

- nocrieaoBaTeNiIbHOCTbL TeM MO Knaccam y
BCeX aBTOpPOB oyper NPUMepPHO
OANHAKOBOMU;

- B 9 Knacce nocrniegHue temMmbl — « XUMUA U
OKpyXawuwaa cpepa», «XMMUA U XU3HbY,
«HenoBeK B Mupe BeLlecTB» U T.M.



Hanpumep, 4TO N3MEeHUTCSH
B yyeOHuKax B.B. EpemuHa?
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91O He NobbumpoBaHue
MHTEpPECOB
N30aTenbeTB, a

o’
MOH nencTBuUTenbHo coBeT!

Yuutenb AO0MKEH WMeTb BO3MOXHOCTb
onepatTuBHO 3HAaKOMUTbLCA C HOBbLIMMU
yyeOHUKamMn, ¢ USMEeHEeHUsIMU B CTapbliX...
Ho B neyaTHOM BuAae 3TO He Bcerpga nerko
(@aocTyn, BbiCOKad UeHa 1 T.n.).

Bbixoa (0OTHOCUTESbHbIW): UCNONb30BaTb
undpoBbie Konun y4eoHukos unm J0Y.

NutPec wnu NEKTA wnu gpyrue... [NPUMEP: hitps://reader.lecta.ru/read//970-61




O HOBbIX MoaensxX 3aagaHun

KUM OI'3/ET 3



[TnaHoBoe BBeaeHune TpeboBaHun $PIrOC
K Tpem rpynnam obpasoBaTenbHbIX pe3ynbraTos,
npoBoAuUMast KOHKpeTmn3aumsi NpeamMeTHbIX
pe3ynbTaTtoB, UBMEHEHNS NopAaKa U3YyYEHUS
NpeaMETHOro coaepXXaHus. ..

ubedneLHOL TEDXIHNY" "
DE3ALIPLILOB’ N3WEHERNY LODYTKY N3AASGHNY
K 2HBR0 A2 ¥ ke DL NN mp ejtietines aHere s
K Lben LbAcyisecrgb s BeES vENmHEH B3 ALPLILOB’
Hanp nisem g BB &R 6 HEBRMIYEOEEEHEN N QRS UMb
3aaHnKn (Ha NpoBEPKY He TOSbKO NpeaMeTHbIX
pe3ynsraToB); B OI'Q nnbo He cTaHEeT opraHn4ecKkomn
XUMunm BooblLe, nMbo rnydornHa BONpocoB no
opraHuke OyOeT CyllecTBEHHO CHUXXEHA U T.N.




Mpumep 3

Ha pucyHke byksamu A, C n D ycnoBHO 0603HaueHbl MHOXECTBA, COCTaBNEHHbIe U3 NpeAacTa-
BUTENEen OAHOIO U3 KNacCOB HEOPraHUYeCKnUX coeMHEHUN — OKCUAOB. [1pn 3TOM U3BECTHO, UTO
oKcuA KpemMHuAa(lV) NpruHaanexuT MHOXeCTBY A, @ MHOXeCTBO C ABAAETCA NnepeceyeHnemMm MHoO-
xecTts A n B.

CooTHecuTe 0603HAUYEHUE KaXXA0ro MHOXECTBA C TOW rpynnon OKCUAOB, KOTOPble COCTaBNA-
HOT JaHHOE MHOXECTBO.

PYIIA OKCAOB
1. Coneobpasyrouine oKCUabl.
2. Heconeobpasyrouime oKcuabl.
3. KUCNhOoTHbIE OKCUAbI.
4. OKCUAbI METaNNOB.
@ 5. OKCuabl METANNOB B CTENEHU OKUCNEHUA +3 U +4, a TaKXKe OKCUA LUH-
Ka U oKcua bepunnms.
6. OKCUAbl METANNOB B CTEMNEHWN OKUCNEHUA +5, +6 1 +7/.

B Ta6m4uy noa 6yKBEHHbIMM 0603HaYEHUAMN MHOXECTB 3anuiuuTe HOMeEpPa COOTBETCTBYHO-
WX UM rpyrin oKkCnaos.

A B C D




3amMeHeHunsa yxe Havyanucb; HoBble TUMbl 3a4aHUA
BHeapsaTca B KMMbl nocteneHHo, ¢ 2016 T.

erhMinice : :
npuﬁé}:z MINICM R INIAIPL 1|OCLEUG6HHO' C 5OJQ L

g evinoanenua 2a0anui 1—3 ucnoasv3yiume cae- 33 HOBPIG LNLUPI 3S'D'S HN N
Oyrouwuil psao xumuveckux snemeimos. Omeemom
6 3adanusx 1—3 seasemcsa nocaedosamenbHOCmMb
uugp, nod KomopeimMu YKa3aHsl XUMuveckKue sne-
MeHmbl 8 OAHHOM pAOY.

1) C 2) N 3) F 4) Be 5) Ne

2. M2 yKa3anHbix 6 pAady XUMU4ecKux 31emeH-
moe evlbepume mpu s1emMeHma, Komopele 06pazy-
10Mm OKCUOWL.

Pacnonoxcume evibparHble 31emMeHmbl 8 NOPAO0-
Ke YMEeHbUeHUs KUCA0MHO020 XapaKkmepa Ux 6blc-
WUX OKCUOD08.

3anuwiume 6 none omeema Homepa éblOpaH-

HbIX 3/1eMEHmMoe6 6 HyDICHOﬁ nocAe008amenbHOCMU.

Omeem 214 412 124 421
Omeem: % euvIinVCKHuxog| 71,7 A 5.2 11

Kak BUIHO M3 3THX JAaHHBIX, JOCTATOYHO
OosbilIoe Yucio 3K3ameHyeMbix (13,5%) nony-
CTWJIM OLUMOKY UMEHHO B MOPSIIKE pacnpeneie-
HUSI XMMUYECKUX 3JIEMEHTOB B OTBETE.




« Kaxxgbln BApmMaHT 3K3aMeHaLMOHHOW paboTbl MOCTPOEH
Nno egqMHOMY rnnaHy: paboTa COCTOUT U3 OBYX YaCTEWN,
BKNtoYaroLwmx B cedbs 35 3aaaHun.

* YacTb 1 cogepxunT 29 3agaHnNN ¢ KpamKuM Oomeemom,
B UX ynicne 21 sagaHue 6a308020 YPOBHS CIOXKHOCTU
(B BapuaHTe OHM NPUCYTCTBYIOT Nog Homepamu: 1-7,
10-15, 18-21, 26-29) n 8 3apgaHnn noebiWeHHOo20
YPOBHSI CNOXHOCTU (MX nopaakoBbie HoMmepa: 8, 9, 16,
17, 22-25).

* YacTb 2 cogepXxnt 6 3agaHUN 8bICOKO20 YPOBHS
C/TOXKHOCMU, C pa3eEépHymbIM O0meemom. ATO 3adaHus
nog Homepamm 30—-39.



1. B uenax 6oriee 4YETKOro pacnpeneneHuss 3agaHum ro
OTAOENMbHbLIM TEMATUYECKUM Onokam wn coaepxaTernbHbIM
NVHUAM  HE3HaYUTENbHO WU3MEHEH MOopPsiAOK CreaoBaHUS
3agaHnMn 6a30BOro M MOBLILLEHHOIO YPOBHEN CIOXHOCTU B
yacTn 1 ak3dameHauuoHHOWN PaboThl.

2. B 3k3ameHauunoHHon pabote 2018 roga yBenunyeHo obuiee
konndyectBo 3agaHunm ¢ 34 (B 2017 r) po 35 3a cuér
YBENMNYEHNA 4uCclfla 3adaHunM 4Yactu 2 3K3aMeHauMOHHOW
pabotbl ¢ 5 (B 2017 roay) oo 6 3agaHuin. OTO AOCTUMHYTO
nocpeacTBOM BBeAEHUSA 3adaHUN C €ANHBbIM KOHTEKCTOM.

B yacTtHocTK, B gaHHOM dhopmaTte npeacTtaBrieHbl 3agaHnsa Ne
30 n Ne 31, KOTOpble OPUEHTUPOBAHLI HA MPOBEPKY YCBOEHUS
Ba)XXHbIX 9NEMEHTOB coaep)xaHusi: «Peakumnm OKUCIUTENbHO-
BOCCTaHOBUTENbHbIE» U « Peakunn NOHHOro oobmeHa.



*3a0aHue Ne 26  0as30BOro  YpPOBHA  CIOXHOCTM,
OPUEHTUPOBAHHOE Ha MPOBEPKY YCBOEHUA coaepXaTeSibHbIX
NUHUN «OKCNEPUMEHTArbHbIE OCHOBbI XUMuUn» n «OodLwmne
npeacTaBfieHNs O MPOMbIWNEHHbIX crnocobax MnosiyYyeHnsd
Ba)XHEULLNX BELLECTB» W MpPeacTtaBneHHOe B popmaTte Ha
YCTaHOBIIEHNE COOTBETCTBUSA MeXOY 9rfieMeHTaMn OBYX
MHOXeCTB, byaeT oueHmnBaTtbes 1 6annom;

» 3a0aHue Ne 30 BbICOKOIo YPOBHSA CNOXHOCTU C pa3BEPHYTbIM
OTBETOM, OpPWUEHTUPOBAHHOE Ha MNPOBEPKY YCBOEHMUS
arnemMeHTa coaepXaHus «Peakuuu OKUCIUNTESNbHO-
BOCCTAHOBUTESNbHbIEY, DYOET OLUEHMBATLCA MaKCUMarbHO 2
bannamu;

» 3a0aHue Ne 31 BbICOKOro YPOBHSA CNOXHOCTU C pa3BEPHYTbIM
OTBETOM, OpPWUEHTUPOBAHHOE Ha MNPOBEPKY YCBOEHUS
afieMeHTa cogepxaHmsa «Peakumm MOHHOro obmeHay, byaet
OLEeHMBaTbCA MakcumMarnbHO 2 bannamu.



3. MI3ameHeHa WKana oyeHMBaHNSA HEKOTOPbIX 3a4aHuUN B CBA3M
C YTOYHEHMEM YPOBHA CIIOXKHOCTM 3OTUX 3adaHunM no
pesynstataM UX BbINOMHEHUSI B 3K3aMeHauWoHHOW paboTe
2017 ropa:

3a0aHue Ne 9 nNOBBLIWEHHOINO YPOBHSI  CINOXHOCTH,
OPUEHTUPOBAHHOE Ha T[POBEPKY YCBOEHUA 3fIEMEHTA
coaepXXaHus «XapakTepHble  XMMUYECKME  CBOWNCTBA
HeopraHU4YeCcKnUx BeLLecTB» U npeacrtaBneHHoe B dopmaTte
Ha YCTaHOBMEHME COOTBETCTBUA MEXOY pearnpyrolmmm
BewlecTBaMm UM NpoaykraMm peakuum mexagy 9TUMU
BellecTBamMun, OyaeT oueHMBaTbCA MakcumManbHo 2 bannamu;
*3a0aHue Ne 21 0as30BOro  YpPOBHA  CIOXHOCTH,
OPUEHTUPOBAHHOE Ha T[POBEPKY YCBOEHUA 3fIEMEHTA
coaepxaHus «Peakuunun OKUCIINTENbHO-
BOCCTaAHOBUTESNbHbIE» W MpeacTaBneHHoe B dopmaTe Ha
YCTAHOBMNEHME COOTBETCTBUA MEXOY 3fiIEMEHTaMu OBYX
MHOXeCTB, byaeTt oueHmnBaTtbcsa 1 6annom;



« OTBETbl HA 3agaHMsa 4Yactu 1 aBToMaTuyecku obpabaTrbiBalOTCS
nocne ckaHnpoBaHua bnaHkoB oTBeToB Ne 1. OTBETHI K 3adaHUAM
4acTun 2 NPoOBePATCA NPEeAMETHON KOMUCCUEN.

« 3a npaBuUrbHbIN OTBET Ha Kaxaoe u3 3agaHum 1—6, 11-15, 19-21,
2629 ctaButca 1 6ann. 3agaHme cyYMUTaeTcsl BbINOSIHEHHbLIM
BEPHO, €CINnKM 3K3aMeHyeMbl garn npaBusibHbIA OTBET B BUAE
nocriegoBaTefibHOCTU Uupp wnm 4ducra ¢ 3agaHHOW CTENEHbLHO
TOYHOCTMW.

« 3aganua 7-10, 16—18, 22—-25 cuuTtatoTcsl BbINONMHEHHBIMU BEPHO,
ecnu npaBuMbHO YyKasaHa nocnegoBaTenbHOCTb Uudp. 3a
NOMHbLIN MpaBUSibHbIK OTBET B 3agaHusax 7—10, 16-18, 22-25
ctraButcsa 2 banna; ecnu gonyweHa ogHa owubka, — 1 6ann; 3a
HeBEPHLIN OTBET (bonee ogHon owwnbKK) nnu ero otcyrtcrene — 0
oannos.



« 3agaHns YyacTtu 2 (C pas3BEpPHYTLIM OTBETOM) NpeaycMmaTpuBatoT

NPOBEPKY OT ABYX A0 MNATU AfIEMEHTOB OTBETA.
3agaHua C pasBEPHYTbIM OTBETOM MOryT ObiTb BbIMNOMHEHDI
BbIMYCKHMKaAMW  pasnuyHbiMmn  criocobamn. Hanuume Kaxgoro
TpebyemMoro anemMeHTa OoTBeTa oueHuBaeTcs 1 Ganmom, No3ToMy
MakcuMarnbHash  OLEHKa BEpPHO  BbLIMNOSIHEHHONO  3agaHus
cOoCTaBndeTr OT 2 OO0 5 GannoB B 3aBUCUMMOCTU OT CTeneHwu
CNOXHOCTU 3anaHuga: 3agaHna 30 n 31 — 2 6anna; 32 — 4 6anna;
33 — 5 bannos; 34 — 4 6anna; 35 — 3 banna. [NpoBepka 3agaHnn
4YaCTU 2 OCYLUECTBISIETCA Ha OCHOBE MO3NEMEHTHOIO aHanmsa
OTBETA BbIMYCKHNUKA B COOTBETCTBUU C KPUTEPUAMU OLEHMUBAHUS
3aJaHus.






T BBIIONIHEHHA 3aJaHHH 1-3 HCHONB3YHTE CHEAYIOINHH Pl XHMHYECKHX
371EMEHTOB.
1) Na 2)K 3) Si 4) Mg 5)€

OTBeTOM B 33JaHHAX 1-3 ABIAETCS MOCIEN0BATEIbHOCTE HGP, 0 KOTOPBIMH
YKa3aHbl XHMHYECKHE 3]IEMEHTHI B JAHHOM pPAdY.

Onpenenm'e, aTOMBbl KAaKHX H3 VKa3aHHBIX B pAOYy 3JIEMCHIOE B OCHOBHOM
COCTOAHHH HMECHKT Ha BHEIIHEM SHEPIETHYCCKOM YPOBHE YE€ThIPE 3JICKTPOHA.
3alHIIHTE B [I0JI€ OTBETA HOMEpa BblﬁpaHHbD( 3JIEMEHTOB.

13 yKa3aHHBIX B pAdy XHMHYECKHX 3JIEMEHTOB BBEIOEpHTE TPH 3JIEMEHTa, KOTOpEIe
B ITepHOAHYECKOH CHCTeME XHMHYECKHX 371eMeHTOoB J[.11. MeHeneepa HaxoaaTCs
B OZTHOM IIEPHOIE.

Pacrniono:xuTe BEIOpaHHBIE 3TIEMEHTHI B IIOPAOKE BO3pacTaHHI HX METaTHYECKHX
CBOHCTB. 3allHIIHTE B IIOJIe OTBETAa HOMEpa BHIOPAHHBIX 37IEMEHTOB B HYKHOH
IOCIeI0BaTeIbHOCTH.

13 9HCIa yKa3aHHBIX B PANY 37IEMEHTOB BBIOEpHTEe 1Ba 3lIeMeHTa, KOTOpHIE
MIPOSABIIAIOT HH3IIYIO CTENeHb OKHCIIEHHA, PaBHYIO —4.
3alHIIHTe B I0JIe OTBETAa HOMEPa BEIOPAHHBIX 3IIEMEHTOR.




7\

%) B omHy u3 mpoOHpOK € OCaJKOM THAPOKCHIA ATIOMHHUSA J00ABWIN CIIIBHYIO
KHCIOTY X, a B JIPYIYIO — pacTBOp BemiecTBa Y. B pe3yaprare B Kaxa0il U3
npo6np01< HaOMIOIaIl  PacTBOPEHHE oOcajaka. M3 MpemIoKEeHHOro IepedHs
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VcTaHOBUTE COOTBETCTBIE MEKIAY (bOpMYJIOﬁ BCIICCTBA I p€arcHraMi, ¢ KaKIbIM
N3 KOTOPBIX 35TO BCEHICCTBO MOXKET B3alMOJICIICTBOBATh. K KayKIOM IIO3UITNH,

0003HaUEHHOIT OYKBOIl, MOI0epNTe COOTBETCTBYIONIYIO MO3MUINII0, 0003HAYEHHYIO
1 poii.




VYcTaHOBUTE COOTBETCTBHE MEXKIY pearupyrOMNMH BellecTBaMU I IPOXYKTaMI,
KOTOpBIe 00pa3yrOTCs IPU B3aUMOJENCTBUI 3THUX BEINeCTB: K KaXKIOH IO3MIIHM,
0003HaYeHHOIT OYKBOIl, ITOIOepUTEe COOTBETCTBYIOMIYIO ITO3MINIIO, 0003HAYEHHYIO




3agaHa clieIyromiasl cxeMma IIpeBpaIIeHUN BENIECTB:

X Y
COz —_—> K2C03 —_—> KHCO3
Ol'IpCI[CJ'II/ITC, KaKHUC U3 YKa3aHHBIX BCIICCTB ABJISIIOTCA BECIICCTBAMU XuY.

1) KCl (p-p)

2) K,O

3)H:

4) HCI (u30BITOK)

5) CO, (p-p)

3anummuTe B TaOIMIly HOMEepa BBIOPAHHBIX BEIIECTB IO COOTBETCTBYIOIIMMU




CTAHOBHTE COOTBETCTBHE MEKIy Ha3BaHHEM BellleCTBa H IPOIYKTIOM, KOTOPBIA
IIpeHMYIIEeCTBEHHO o0pa3zyeTcsa IPH B3aHMOIASHCTBHH 3TOr0 BemecTBa ¢ OpOMOM:
K KaKIOH IO3HIIHH, 0003Ha4eHHOH OyKBOH, HOA0epHTE COOTBETICTBYIOIIYIO

A|B|B|T
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VcTaHOBHTE  COOTBETCTBHE  MEXKAY  pearHpyIOIMHMH  BellleCTBAMH H
yIJIepOACOAepKAITHM IIPOAYKTOM, KOTOPHIH oOpa3yeTrcs IpH B3aHMOJEHCTBHH
STHX BeIMecTB: K KaXJAOH Mo3uIuH, o0003HaueHHOH OykBOiH, moadepure
COOTBETCTBYIOIIYIO MO3HIIHIO, 0003HAYEHHYIO ITH(POH.

A|B|B|T




YKa)KI/ITe, KakKiuc H3 IICPCUYHUCIICHHBIX BHCIITHHX BO3JICIICTBUI IIPUBOJAT K
}’MCHBIJIGHI/IIO CKOpPOCTH PCAKINHN a30Ta € BOAOPOIOM.

X.p., XMM. paBHOBeCcHe) npu NoaroToBKe
nyduwie pasaenntb BO BPEMEHMU, YTOObI
He ObINyI0o NyTaHuUbI

//m CopepxaHue BonpocoB 20 u 24 (ckopocThb



VYcTaHOBUTE  COOTBETCTBHE MEXKAY YPaBHEHHEM  XUMHUYECKOIl  peakIHH
U HallpaBJIEHNEM CMEMIeHISI XUMHYEeCKOTO PaBHOBECUS IIPH YBEIHMYECHNN JaBICHUS
B CHCTEME.

JIns KakJoro 3lIeMeHTa IepBOro CTonbOIa, o003HAaYeHHOro OYKBOIl, Moa0epure
COOTBETCTBYIOIINII 3JIEMEHT BTOPOT0 CTOI0I1a, 0003HAYECHHBII ITU(PPOIL.

YPABHEHHWE PEAKIIHMH HAIIPABJIEHUE CMEIIEHW
XUMHUYECKOI'O PABHOBECHS

A) Now + 3Hz) = 2NH;zq CMEIIAeTcs B CTOPOHY MPSIMOI peaKIum

B) 2Hjq + Oz =2 2H;00) CMeIIaeTcsa B CTOPOHY OOpPaTHON peaKIu
HE OHNCXOJHUT CMECIICHHUA PaBHOBECHUA
B) Hoq + Clgy = 2HCl L = = E

I) SOy + Clgy = SO:Cly)

B tabnuiry oz ka0l OyKBOIl 3alIUIINUTE COOTBETCTBYIOIIYIO LIU(PY.

A|b|B|T

OTBeT:
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VYcTaHOBHTE COOTBETCTBUE MEXKIY YPAaBHEHHEM PEAKINI U CBOIICTBOM 3JIEMEHTa
a30Ta, KOTOpPOE€ OH MPOSBIAET B ATOH peaKIi: K KaKI0H MO3UIINH, 0003HAUEHHOI
OYKBOI1, T0I0E€pPUTE COOTBETCTBYIOIIYIO TO3HIIIIO, 0003HaYeHHYIO II(POIL.

.~ VPABHEHUE PEAKITUNA CBOVICTBO A30TA
A) NH4HC 03 NH3 + HZO - COz }IBJI}IGTCX OKHCIHNTEIEM |
B) 3CuO : 2NH3 B Ty }IBTHICTCH Sy |
| ABIACTCA 1 OKIICJ'IIITCJICM
II BOCCTaHOBHTEIIEM IR
He IIPOSIBIIIET OKIICJIIITGHBHO- i
~ BOCCTaHOBHTEJILHBIX CBOIICTB

3anmmrre B Ta6Jmuy BEIOpaHHBIE umbpm II0]T COOTBETCTBYIOIIIIMI OyKBaMIL.
A|b|B

QOTBeT:




|

//

- Y CTaHOBUTE COOTBETCTBHE MEXKIY (popMyIaMU BEMIECTB U PEAar€HTOM, ¢ IIOMOIIIBIO
KOTOPOTO MOXHO pa3INIUTh HX BOJHBIE PACTBOPHI: K KAXKIOH IO3HUITHH,
0603HaquH0171 OyKBOIi, MOAOEPUTE COOTBETCTBYIONIYIO IMO3UIINIO, 0003HAYCHHYIO

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 cTonbey - NUOO peareHT, NIMO60 NpPU3HaK

| y npoTeKalLwen peakuum
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YCcTaHOBHTE COOTBETCTBHE MEXKIy BEIIECTBOM H OCHOBHOH 00JacThIO €ro
OpUMEHEHHS: K KaXIOH MO3MIUH, 0003HAUeHHOH OYKBOH, IOJOEpUTE
COOTBCTCTByIOIJIyIO IO3HIIHIO, 0003HAUYCHHYIO U POIL.

BEIIIECTBO - OBJIACTD I[TPUMEHEHU A |

) MCTaH _,_._._E‘_.HOHY‘ICHHe KalIpoHa
B) H3or1peH | 2) ' B Ka4e€CTBE TOILIHBA

B) OTIUICH 3) IOIyYeHHE KaydykKa

3aIuIIUTe B TaOJIUITy BEIOpAaHHBIE umbpbl II0]T COOTBETCTBYIOIMUMHU OyYKBaMI.
| A|b|B

~




[lMlo10
3AJTAHUMS 27-29

Brrunciure Maccy HHTpaTa Kaaua (B rpaMMax). KOTOPYIO CISIyeT PacTBOPHTD B
150 r pacTBOpa ¢ MaccoBoH moaeH 3Toi coxu 10% a1a moaydeHHA pacTBOpa C
MaccoBoi goaer 12%.

OtBerT: r (3amHImHTE YHCIO ¢ TOYHOCTHIO 10 JSCATHIX. )

B pesyipTaTe peakUHH, TEPMOXHMHIECKOE YPAaBHEHHE KOTOPOIT
2Hyq + Oy = 2H O + 484 x Ik,

Bpiaemniaoch 1452 x/x TtenaoTel. Beraucanre maccy oOpa3zoBaBmIeHCA IMPH 3TOM
BOIBI (B rpaMMax).
Otser: I (3anHmuTe YHCI0 ¢ TOYHOCTHIO JO IETBIX. )

Beruncante Maccy Kueaopoga (B rpaMMax). HEOOXOIHMOIO IIA IIOTHOIO
cxuragus 6.72 1 (H.y.) cepoBozopoa.
OtBer: r (3anmumuTe YHCI0 ¢ TOYHOCTBIO J0 ASCATHIX. )




. 26n

Jlia BemonHenus 3aganuid 30, 31 ucnoas3yiTe ciaeayolui IepedeHb BeIIeCTB:

IIepMaHTaHaT Kajdus, TWAPoKapOOHAT Kaiusd, Cydb(UT HATpus, cyabdar Oapud,
TUApOKcH Kaimus. JIomycTMO UCTIONIb30BaHUE BOIHBIX PACTBOPOB BEIIECTR.

3 I[IPEIJIOKCHHOI'O IICPCUHA BCIICCTB BI)I6epI/ITe BCHOICCTBA, MCKIY KOTOPBIMH
BO3MOKHAa OKHCJIHUTCIbHO-BOCCTAHOBHUTCIIbHAA PCAKITHA. 3aIuIImnTe YPaBHCHHUC
TOJBKO OI[HOﬁ OKHCJIMTEIbHO-BOCCTAHOBUTEIIHHOU PCaKInHU. CocTaBbpTe
BJICKTpOHHBIﬁ 6aJ1ch, YKaKHUTC OKUCIIUTEIIb U BOCCTAHOBHUTCIID.

W3 mpeuio;keHHOTO IepedHsi BEIECTB BHIOEPUTE BEIECTBA, MEKAY KOTOPHIMHU
O BO3MOXKHA peaklys HOHHOTO OOMeHa. 3alliIIATe MOJIEKY/IPHOE, IIOJHOE W
COKpAIIEHHOEe HOHHOE YPaBHEHUS YTON peaKIvu.

®)

) B 3apaHun 30, ckopee Bcero, Boga He OyaeT yuumTbiBaTbCS
KaK oTAenbHbIU peareHT — o6 3aToM OyaeTt hpa3a B TeKCTe J
Sa.anVIFI oypet nocnabneHue B hopme 3anMcu OKUCNNTENA ®
O un BoccTaHOBUTEnNA.
&3a,qanuu 31 npu OTCYTCTBUU NMOJSTHOFO MOHHOIO YpaBHEHUSNA
MHycyeTcn 16 n3 2-x




Couepmanne BEPHOIO OTBETA H YKAa3aHHSA IO ONCHHBAHHIO
(momyckaroTcs HHbIE GOPMYIHPOBKH OTBETa, HE HCKa)KAIOIIHE €r0 CMBICTIA)

baaasl

BapuaHT oTBeTA:
Na;SO;3; + 2KMnO4 + 2KOH = Na>SO4 + 2KoMnO4 + H>O

Cepa B CTENEHH OKHCIACHHA +4 (WIH CyIb(QHT Harpm) ABTACTCA
BOCCTAHOBHTEIEM.

Mapraseny B CTENEHH OKHCICHHA +7 (HIH II€pMaHTaHAT KajHs)
OKHCJTUTEIIEM.

OtBeT HpaBHJIBHBIfI H IIOJIHBIH, COACPKHT CICAYIONIHC 3JICMCHTHI:

° BBIﬁpaHBI BCHICCTBA, H 3allHCAHO YPABHCHHC OKHCIHTCIIBHO-
BOCCTAHOBHTCIIBHOH PCAKIIHH.

¢ (COCTaBJICH BHCKTPOHHBIfI 0anaHc. YKa3aHbl OKHCIHTCIIP H
BOCCTAHOBHTCIIb

HpaBHJILHO 3alIiuCaH OJHH 3JIEMCHT OTBCTA

Bce 371eMEHTHI OTBETA 3alIHCAHEI HCBCPHO

Maxcumanvuuoiill 6ain

Lo | -




W3 npeqIoKeHHOTO IepeyHs BEIIeCTB BEIOEpPUTE BEIIECTBA, MEXIY KOTOPHIMU
BO3MOJKHA peaKuus HOHHOTO OOMeHa. 3amumiuTe MOJIEKYISIpHOe, IOIHOE U
- COKpAaI€HHOE HOHHOE YPAaBHEHN 3TOM peaKIUHL.
Coaep:kaHne BepHOIro 0TBeTa H YKa3aHHUS 110 OLleHUBAHHIO Bba/ibl
(momyckaroTcs HHbIE (POPMYIHPOBKH OTBETA, HE HCKAKAONIHE €I0 CMBICIIA)
BapuaHT oTBera:

KHCO; + KOH =K,COs3 + H,O
2K*+ HCOs5 + OH = 2K + COz* + H,0
HCOs + OH = COs* + H,O

OtBeT HpaBI/IJIbeIﬁ 41 HOJIHI)II‘/’I, COACPKUT CICAYIOINE 3TIEMCHTHL.

L BbI6paHbI BEIIECTBA, H 3allMCAHO MOJICKY/ISIPHOE€ YPaBHEHHEC
PE€aKIui HOHHOI'O O6MeHa;

® 3aIICAaHBI IIOJIHOE I COKPAICHHOE HOHHOEC YPABHCHUA peaKnnf/'I
HpaBI/IJIBHO 3alliCaH OJMH 3JIEMEHT OTBCTa
Bce sneMeHTBI 0TBeTa 3alicaHbl HEBEPHO

Maxcumansuwiii 6ann




. IIpu snexkTpoinse BoAHOro pactBopa HUTpara meau(ll) momayumim metawt. Meramn
00paboTali  KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTOM IIpU  HAarpeBaHUM.
BeigenuBmmiicss B pe3yiabTare Tra3  [OpopearupoBal € CEPOBOJIOPOJIOM
C 00pa30BaHUEM  IIPOCTOIO BEIIIECTBA. TO BEIIIECTBO Harpeiu
@) ¢ KOHIIEHTPUPOBAHHBIM PACTBOPOM THIPOKCHIA KAJIHS.

Hanmimmnre ypaBHEHUS YETHIPEX OMUCAHHBIX PEAKIIUNA.




Cozlep)lcaﬂne BEPHOI'O OTBE€TAa H YKA3aHHSA 110 OICHHUBAaHNIO
(I[OITYCKaIOTC}I HHBIC (l)OpMy.TIHpOBKH OTBCTA. HC HCKaXKaroniuc cro CMBIC.TIa.)

BapuaHnTt oTBeTa:

OTBeT BKJIOYAET B ce0s YeThIPEe YPaBHEHHS BO3MOKHBIX PEaKIIHii,
COOTBETCTBYIOIIHUX OMHCAHHBIM IPEBPAIECHHUSIM:

1) 2Cu(NOs); + 2H,0 = 2Cu + 4HNO;3; + O; (31eKTpOoiIn3)

2) Cu + 2H3SO4xqan) = CuSO4 + SO, T + 2H,0

3) SO, + 2H,S = 3S + 2H,0

4) 3S + 6KOH = 2K,S + K;S0; + 3H,0

(BOo3MOKHO oOpa3zoBaHHe K,S,03)

IIpaBUIBLHO 3aIHCAHEI YeThIPE YPaBHEHHS PeaKITHi
[TpaBUIIBHO 3alIHCAaHBI TPH YPAaBHEHHS pPeaKITHil
[TpaBUIBHO 3aIIHCaHbBI JJBa YPaBHEHUS PeaKITHI
[IpaBHIIFHO 3aIIHCAHO OJHO YPaBHEHHE PeaKIIHH
Bce ypaBHeHHS peakIIHi 3alIHcaHbl HEBEPHO

Maxcumanvnuoiit 6ain
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HanumuTte ypaBHEHHA peaKUHH. C MOMOIOPIO KOTOPBIX MOMKHO OCYINECTBHTB
CIeAYIOIMHE NPEBPAINCHHA:

. . . H)SO4  +
CH; - CH, - CH, - OH—224 5,

KMnO4.H20.0°C
—)Xl o L

>X4

[Ipy HanHCaHHH YpaBHEHHH peakUHHl HCIONB3YHTE CIPYKTYpPHBIE (QOpPMYIHI
OpPraHHYECKHX BEIIECTB.




OtBeT BKIOYAET B C€O0A IATH YPABHEHHH pPEaKIHH. COOTBETCTBYIOINHX
CXEMe NIpEeBpaANICHHH:

) HyC — HyC — CH, ~OH— 224 >H;C —HC = CH, + H,0

2) H;C —HC=CH, + HCl > H;C-CH-CH;

Cl

3) H3C — CH — CH; + NaOH—222

>H3C — |CH — CHj3 + Na(Cl
Cl OH
[

4) H;C — CH - OH

12504,180°C qq; —CH=CH, +H,0

5) 3CH; — CH = CH, + 2KMnO, + 4H,0—25 52MnO, +
+2KOH +3CH; —CH - CH,

OH OH

®)

v




IIpu HarpeBaHmm oOpaslla kKapOoOHaTa KajJblIMS YaCTh BEIIECTBA Pa3lIOKUJIACH.
- IIpu sToM BeIIeTMIIOCH 4,48 11 (H.y.) yriekucioro raa. Macca TBEpJOTo ocTaTka
coctaBuia 41,2 r. DToT octaTok H00aBWIM K 465,5 T pacTBOpa COJISHOM KHUCIIOTHI,
A B3SITOM B M30BITKE. OIIpeIeIuTe MacCOBYIO JIOJIIO COJIU B IMIOJYYEHHOM PAaCcTBOPE.

B otBeTte 3ammmute YPaBHCHHA peaKHHﬁ, KOTOPBIC YKa3aHbl B YCJIOBHH 34/1a4H,
H IIPUBCIUTC BCC HCO6XOIII/IMI)IC BBIYUCJICHUA (YKa3bIBaﬁTC CAUHHUIIBI U3MCPCHUA
HNCKOMBIX d)HBH‘IGCKI/IX BeJ'II/IIII/IH).



‘BapuaHT oTBeTa:

3anyuCcaHbl YPaBHEHH PeaKIH:

CaCOs3; =Ca0O + COs

CaCOs + 2HCI = CaCl; + CO21 + H2O

CaO + 2HC]l = CaClL + H,O

[PaccuHMTaHO KOIHYECTBO BEIIECTBA COSHHEHHIT B TBEPOM OCTATKe:
n(CO2)=V /Vun=4.48/22.4=0,2 MOob

n(Ca0O) = n(CO;) = 0,2 Monb

m(CaO)=n-M=0,2:-56=11.2r

m(CaCOsocrarok) =41.2—-11.2=30r

n(CaCOsz ocratok) =m /M =30/100 = 0,3 MonIb

BeruuciieHa Macca COJIH B IIOJTY4YeHHOM pPacTBOpeE:

n(CaCl;) = n(CaO) + n(CaCOs) = 0.5 MmoIb
m(CaCly))=n-M=0,5-111=555r

n(COz) = n(CaCOs ocrarok) = 0.3 MOJIb
m(CO2)=n-M=0,3-44=132r

Brranciena MaccoBas 0714 XJIOpHAA KalblHUsA B pacTBOpE:

m (p-pa) =41.2 +465,5—-13,2=493.5r

®(CaCl,) = m(CaCl,) / m (p-pa) = 55.5/493,5=0,112, nu 11,2%




OtBeT HpaBIfIHBHBIﬁ n IIOJIHBII\:I, COACPIKUT CICAYIONINE 3JIEMEHTHI:

IPaBIIBHO 3allICAHBl YyPABHEHUS peaKIiil, COOTBETCTBYIOIINX
YCJIOBUIO 3aJJaHHUS;

IIPAaBIJIBHO IIPOM3BEIEHBI BBIUUCICHNS, B KOTOPHIX HCIOIB3YIOTCS
HeoOXoammele (u3ndeckue BeIWYUHBI, 3a/JaHHbIE B YCIOBHUHU
3aJaHUAg;

IIPOJIEMOHCTPUpPOBaHA JIOTHMYecKd OOOCHOBAaHHAs B3aUMOCBS3b
¢U3MYecKNX BeNNYNH, HAa OCHOBAaHNU KOTOPBIX IIPOBOJSTCS

PpacU€THI;

B COOTBETCTBHU C YCJIOBHEM 3aJaHUs OIpeJeleHa UCKoMas
¢u3nyeckas Benu4nuHa

HpaBI/IJIBHO 3alllICaHbl TPH 3JIEMEHTA OTBETA

HpaBI/UIBHO 3allICaHblI JIBa 3JIEMEHTA OTBETA

HpaBI/IJIBHO 3allliCaH OJMH 3JICMCHT OTBETA

Bce sneMeHTBI 0TBeTa 3aIlliCaHbI HEBEPHO

Maxcumanonuoitt 6ain




_6°

Opranmyeckoe BemectBo A coaepxur 11,97% azora, 9,40% Bomopona u 27,35%
KUCIIOpoJa II0 Macce U 00pa3yeTcs MpU B3aUMOJEHCTBUI OPraHUYECKOTO
BemectBa b ¢ mpomaHoinoM-2. M3BecTHO, 4TO BemecTBO b mMeeT NpupoaHoe
IIPOUCXOXJAEHIE 1 CHOCOOHO B3aMMO/ICIICTBOBATh KaK C KICIOTaMH, TaK U CO

e 109aM.
Ha ocHOBaHMU JaHHBIX YCIOBUSA 33{aHIUS

1) mpoBeante HEOOXOQUMBIE BBMMHCIEHNSA (yKa3bIBaiiTe €IMHUIBI H3MEPEHII
ICKOMBIX (U3MYECKNX BEINYMH) U YCTAaHOBHUTE MOJEKYILIPHYIO (QopMyITy
IICXOJJHOTO OPraHNYECKOI'0 BEIIeCTBa;

2) CcOCTaBbTE CTPYKTYPHYHO (OPMYyITy 3TOr0 BEHIECTBA, KOTOpas OJHO3HAUHO
OTpaXkaeT MOPAI0K CBSI3M aTOMOB B €TI0 MOJIEKYIIE;

3) HamuImUTE YypaBHEHNIE peakluu IOTydeHns BemecTBa A u3 BemecTBa b

11 IponaHoia-2 (UCHOIb3YiTe CTPYKTYPHBIE (POPMYIIBI OPraHNYECKUX BEIIECTB).

J/’



"

Coaep:xaHue BepHOI0 0TBeTa M YKA3aHHUS 110 OLIEeHNBAHHUIO
(momycKaroTcs HHBIE ()OPMYITHPOBKH OTBETA, HE HCKAKAIOIIHE €T0 CMEBICTIA)
BapuanTt otBeTa:
IIpoBeieHBI BEIYHCICHHS U HalileHa MOJIeKyIsIpHas ¢popMyia BellecTBa
A. Odmas popmyna BemectBa A — CH,O,N,,..
w(C)=100-9,40-2735-11,97 =51,28%
XoyeZeom—>5128F12.: 941 V32035 | 1631197 =5 211225 ).

MonekynsapHasa ¢popmyta BemectBa A — CsHy;O;N

CocraBieHa CTPYKTYpHasa GopMyia BemecTBa A:

NHZ—CHQ—CEfO
O—CH—CH,

CH,
Hamnmucano YPAaBHCHHEC PCAKIIHH IIOJIYICHHA BEIICCTBA A:

KaT., t°
) —~0
NHZ_CHZ_C;’\,.-'O + CH3-CH—OH = NH2—CH2‘C< +H20
OH | O-CH—CH,
CH, |
CH,




N

OtBet I'IpaBI/IJII)Hblﬁ n I'IOJIHBII"JI, COACPKUT CICAYIOIIIE SJICMEHTHI:

NPaBWIBHO  IIPOU3BEJCHBI  BBIYUCICHUS, HEOOXOAHNMEBIe I
YCTAaHOBISHUS MOJIEKYIIpHON (OpMyIsl BelecTBa M 3allliCaHa
MOJIeKyIsIpHas (opMyIa BEIIecTBa;

3aIIIcaHa CTPYKTYpHas (opMyia OpraHUIeCKOro BelecTBa, KOTopas
OTpakaeT MOPSIOK CBA3H H B3alIMHOE PACIIONIOKEHIE 3aMeCTUTeNNel I
(yHKIIMOHANBHBIX TPYNIII B MOJEKylIe B COOTBETCTBUII C YCIOBUEM
3aJaHNs;

C HCIIOJIb30BAHNEM CTPYKTYPHOIT ()OPMYIIBI OPraHMYeCKOro BeIecTBa
3allICAHO YpaBHEHIE peaKkIl, Ha KOTOpyK JaéTcs yKaszaHue
B YCIIOBHH 3aaHIS

HpaBI/UII)HO 3alllICAaHbI ABA 3JICMCHTA OTBCTA

HpaBI/IJIBHO 3alllICaH OJMH 3JICMCHT OTBCTA

Bce an1eMeHTHI OTBeTa 3amucaHbl HEBEPHO

Maxcumanonorii bann

/
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* HeBHMMaTENbLHOE NPOYTEHNE YCNOBUN 3a4aHNU U MHCTPYKUMK Nepes
3aJaHNAMK; YTEHUE «MO AMaroHanmy» Unn «Heao4YnuTbiBaHME» BapUaHTOB

. OoTBeTa (QMCTPaKTOpPOB) OO0 KOHLA.

& * [Mponyck oTaenbHbIX CMNOB B YCIOBUM (P-P, KOHLL., CMINPT.) U yKasaHWi,

BITMAOLWNX Ha BbINMOJITHEHUE N 3allUCb OTBETA.

* OWKnbKM B 3HAHNN XMMNYECKOTO coaepxKaHna n npegMeTHblIX YMEeHNAX:

A3blka HayKn (HOMeHKaTypa, NOHATUA, BaNIEHTHOCTL), B 3HAHUM CBOUCTB
BELLECTB M CrocoboB NosiyyeHus.

* [laeTcsa OTBET HE Ha MOCTaBNEHHbIN BOMPOC, a Ha TOT KOTOPbLIW
BbINYCKHUK cam cebe Hathopmynuposan (1nm godgopmynmposan).

* OWKnbKM B apndMeTNUYECKMX pacdeTax, Harnpumep, n3-sa HEBHUMaHUS K
eanHnLaM U3MepPEHUd, 3anaTbiM B Apobsx.

* OWnbKM B 0hOopMNeEHNN peLLEHNN N OTBETOB (MOPSAOK Ludp,

BO3MOXHOCTb UX MOBTOPEHUA, UICKOMas BENUYNHA).



* HomeHKnaTypy BellecTB.

* dneKkTponnu3 conen (B YaCTHOCTU, IMEKTPOSsiu3 aueTaToB,
¢dTopnaos).

®* YpaBHEHUSA peakuuu COBMECTHOro ruaponusa v rugpornusa
OMHapHbLIX BelecTB.

®* YpaBHEeHUA peakuum mexay COnsiMu, CconpoBoOXAaroLlmecs
U3MEeHeHNneM cTeneHen OKUCreHus (He peakuMm WOHHOro
obmeHa).

* Cnocobbl MONy4YeHU HEOPraHU4YeCKUX U OpraHUYecKux
BeLLeCTB;

* KayuecTBeHHbIE peaKkuuu;

® CKOpPOCTb XMMMNYECKUX peaKLnn; XMMmn4eckoe paBHoBecue.
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