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NACNOPT ®OHOA OLEHOYHbBIX CPEACTB

B.12 Xumusa

doHO  OueHOYHbIX  cpeacTB  paspabotaH Ha  ocHoBe — deaepanbHOro
rocygapctBeHHOro  obpasoBaTenbHOro  cTtaHgapTa cpegHero  npodeccroHaribHoOro
obpasoBaHna (ProC CroO) no cneumanbHocTn «20.02.01 Skonornyeckaa 6e3o0nacHOCTb
NPUPOLHbLIX KOMMIEKCOBY, YTBEPXKAEHHOIO npmukazom MuHuctepcTea obpasoBaHnsa U HayKK
Poccuiickon ®epepauumn ot 13 monga 2021 r. Ne 449 "O6 ytBepxaeHun chbeaepanbHOro
rocygapctBeHHOro  obpasoBaTenbHOro  cTtaHgapTa cpegHero  npogeccuoHaribHOro
obpasoBaHna no cneumanbHocTn «20.02.01 3Skonorndeckass 6e30MacHOCTb NPUPOAHbIX
KOMMJIEKCOB» N B COOTBETCTBUM C paboyven nporpammon oblieobpasoBaTenbHOM y4ebHOM
ancumnnuibl B.15 Xumus.

®OC BkOYAET KOHTPOSIbHblE MaTtepuanbl Ans NpOBEeAEHUs] TEKYLLEero KOHTPONs
ycneBaeMoCTU M MPOMEXYTOYHOM aTTecTaumm B popme 3a4eTta C OLEHKON.

®OC paspaboTaHbl Ha OCHOBaAHUWN NOSIOXEHWUNA:

1. M Bry 2.2.01 — 2015 llonoxeHne o nopsagke opraHusaumm M OCYLLECTBNEHUS
obGpasoBaTenbHOM  OEATENbHOCTM,  MPOMEXYTOYHOW  aTTecTauuMmM MO OCHOBHbIM
npodeccnoHanbHbIM - 0BpasoBaTeflbHbIM  NporpaMmMamMm  cpegHero  npogeccnoHanbHOro
obpasoBaHnsa B BOpOHEXCKOM rocyapCTBEHHOM YHUBEPCUTETE.

2. MBIy 2.2.04 — 2016 lNonoxeHne o dpopmmnpoBaHnn PoHOa OLLEHOYHbIX CPeacTB
ana  artrectaumm  obyvarowmxca no  obpasoBaTenbHbIM - NporpammMamMm  CpegHero
npogeccnoHansHoro obpasoBaHna BopoHEXCKOro rocygapCTBEHHOMO yHMBEpPCUTETA.

3. I Bry 2.1.04 — 2020 lMonoxeHne O TeKkyllen aTtrectauum obyyaroumxcs no
OCHOBHbIM  npodbeccmnoHanbHbiM  obpasoBaTenbHbIM  nporpammMam  BopoHexckoro
rocyJapCTBEHHOIO yHMBepcuTeTa.

4. YctaB ®I'BOY BO «Bl'Y».

1. Llenu n 3apaymn obweobpasoBaTesibHOM y4eOHOM AUCLUNIIUHDbI —

TpeboBaHUA K pe3ynbTaTaM OCBOEHMUSA.

CopgepxaHue nporpammbl yy4ebHon gucuunnuubl BO.15 Xumna HanpaBneHo Ha
OOCTXKEHNE cnefyowmnx uenen:

- dopMmupoBaHue y oOy4valoLMXCa YMEHUS OLEHMBaTb 3HAYMMOCTb XMMMUYECKOro
3HaHMA ONSA KaXXO0ro YeroBeka;

- dopmMmupoBaHme npeacTaBneHni: o] XUMUYECKOMN CoCTaBnAlLLEN

€CTECTBEHHOHAY4YHOW KapTWHblI MWpa, PONM XUMWWM B MO3HAHWM SIBIEHWA Npupoabl, B



POPMUPOBAHUN MbILLNIEHUS U KYNbTYpbl JIMYHOCTU, €€ (PYHKLMOHANbLHON rPamMOTHOCTH,
HeobXoOUMOWN ANA  peLlleHna npakTUYeckux 3agady W 3Korornyeckn 0O60CHOBAHHOIO
OTHOLLIEHMS K CBOEMY 310POBbIO 1 MPUPOAHOW Cpeae;

- pasBuTue y OOyYalLNXCA YMEHUN pasnuyatb (akTbl M OLEHKM, CpaBHUBATb
OLEeHOYHble BbIBOAbl, BUAETb WX CBA3b C KPUTEPUSIMU OLIEHOK U CBSA3b KpUTEpueB C
onpeaeneHHon cuctemMon LeHHocTer, hopmynupoBaTb M OBOCHOBbIBaTb COBCTBEHHYHO
No3nLNnIo;

- npnobpeTeHne obyyarowMMncs onbitTa pasHoobpasHoM AEeATENBHOCTU, MO3HAHNUA U
CaMOINO3HaHWs; KIMYeBbIX HAaBbIKOB, UMEKLLNX YHUBEPCArbHOE 3HaYeHue AN pasnnyHbiX
BMOOB OeATENbHOCTU (HaBbIKOB peLleHns npobnem, NpUHATUS peLleHun, Noucka, aHanmsa
n ob6paboTkn UHGOPMALMKM, KOMMYHUKATUBHbLIX HaBbIKOB, HaBbIKOB  WU3MeEPEHWUHN,
coTpyaHu4ecTBa, 6esonacHoro obpalleHns ¢ BelwecTsaMmm B NOBCEOHEBHOW XU3HN).

B pesynbTtarte ocBOEHMS MCUUNANHBI 0Oy4aoLWMINCS AOIMKEH YMeTb:

— packpbiBaTb Ha Npumepax posfib XMMUKU B (POPMMPOBaAHMM COBPEMEHHON HayYHOW
KapTUHbI MMpa U B NPaKTUYECKOM AeATEeNbHOCTU YeNoBeKa;

— [AEMOHCTpMpoBaTb Ha nNpuMepax B3auMMOCBA3b MeXAy XMMWENn W  OpYyrumu
€CTECTBEHHbIMU HayKamWu;

— packpbiBaTb Ha npuMepax MoSIOKEHNA Teopun Xumudeckoro ctpoeHnsa A.M.
bytneposa;

— NPUMEHATb npaBuna CUCTEMATUYECKOW MEeXAyHapOOHOW HOMEHKNATypbl Kak
cpencTBa pasnuyeHns n naeHTUuKaunm BewecTs rno X COCTaBy U CTPOEHUIO;

— COCTaBMATb MONEKyNSApHbIe U CTPYKTYPHbIEe (DOPMYIbl OpraHNYeCcKnX BeLecTB Kak
HocuTenen uHgopmMauMm O CTPOEHUU BellecTBa, ero CBOMCTBaX W NPUHAOSIEXHOCTU K
onpegeneHHoMy Krnaccy coejMHeHun;

— XapakTepusoBaTb OpraHM4yeckne BeLlecTBa MO COCTaBy, CTPOEHUIO M CBOWCTBaM,
yCTaHaBnMBaTb MPUYMHHO-CNELCTBEHHbIE CBA3WM MeXAy AaHHbIMU XapaKTepucTuKamm
BELLECTBa;

— MpvBOAMTb MNPUMEPbI XMMUYECKMX pPeaKkLuui, pPacKpbiBalLWNX XapakTepHble
CBOMCTBA TUMWUYHbLIX NpeaCcTaBUTENEn KNacCoB OpraHWYecKMx BewecTB C LUenbl UuX
naeHTnrkaymm n o6bACHeHNA obnacTu NPUMEHEHUs;

— MpPOrHO3MpoBaTb BO3MOXHOCTb MNPOTEKAHUS XMMWYECKMX peakumMh Ha OCHOBE
3HaHUW O TMMNaxX XMMUYECKOW CBA3M B MOJSIEKyNax peareHToB M WX peakunoHHOW
CNOCOOHOCTY;

— UCMonb30BaTb 3HaHUS O COCTaBe, CTPOEHUN U XMMUYECKUX CBOWCTBaX BeELLECTB

ansa 6esonacHoro npuMmeHeHunsa B I'IpaKTI/I‘-IeCKOIZ OeATeSIbHOCTH;



— MpPMBOAMTb MPUMEPbLI MPaKTUYECKOro MCMNOMb30BaHUA MNPOAYKTOB nepepaboTku
HeTM W NPUPOLAHOrO0 rasa, BbICOKOMOMEKYNAPHbLIX COeAUHEHUN  (MONUATUNEHa,
CUHTETUYECKOrO Kayyyka, aLeTaTHOro BOSIOKHA);

— yCTaHaBnuBaTb 3aBUCMMOCTb CKOPOCTU XUMUYECKOM peakumm u CMeLlleHus
XUMWYECKOrO0 paBHOBECUA OT pasfnyHbIX (PakTOPOB C LEenblo onpeaeneHnsa onTuMmanbHbIX
YyCroOBUI NPOTEKAHNSA XUMNYECKNX MPOLIECCOB;

— NpUBOAUTL NPUMEPBI FTMAPOSIM3a CoNen;

— MpVBOANTb MPUMEPbLI OKUCITUTENbHO-BOCCTAHOBUTENBHLIX peakuuin B npupoae,
NPOM3BOACTBEHHbIX MpoLEeccax U XU3HeOEeATENbHOCTU OPraHN3MoB;

— NPUBOAUTL NPUMEPbI XMMUYECKUX peakuuin, packpbiBaloWmx odLime xmmMmyeckue
CBOMCTBa NPOCTbIX BELLLECTB — METASIOB U HEMETAMNNOB;

—  OCyWecCTBNATb  MOMUCK  XMMUYECKOWM MHdopMaumnm no  HasBaHUAM,
noeHTudukaTopam, CTPyKTYpHbIM (popMyriaM BELLECTB;

—  KPUTUYECKM oOueHMBaTb W MWHTEPNpPeTUpoBaTb XUMUYECKYH WHopMaumio,
coaepXallyrcsa B CoobLEeHMsIX CpeacTB MaccoBon MHdopmauumu, pecypcax MHTepHera,
Hay4YHO-MONYNSAPHbIX CTATbAX C TOYKM 3PEHNSA €CTECTBEHHO-HAYYHON KOPPEKTHOCTM B LIENSAX
BbISIBNEHNSA OLLUMBOYHBIX CYXXAEHUA N hOpMUPOBaHMSA COBCTBEHHON NO3NLNN;

— npeacTaBnaTb Ny  peweHna rnobanbHbiX npobnem, CcToswux nepe;
4YeroBEeYECTBOM: 3KONOMMYECKNX, SHEPreTUYEeCKNX, CbiPbEBbIX, U POSflb XMMUM B PeLleHUn
3TUX npobnem.

B pesynbTtate ocBOEHMS AMCUUNINHBI 0By4aloLWMICA AOIMKEH 3HATb:

— KI0YEBbIE MOHATUS N 3aKOHOMEPHOCTU, Ha KOTOPbIX CTPOUTCS AaHHasi npegmeTHas
obnacTb, pacrno3HaBaHMe COOTBETCTBYHOLLMX UM MPU3HAKOB M B3aMMOCBA3EN, CNOCOOHOCTb
OEMOHCTPMPOBaTb pPasfnUYHble MNoaxodbl K W3YYEHUIO SBIIEHWUWA, XapaKTEPHbIX Ans
n3yvaemon npegmeTHon obnactu;

— NPWYUHBI MHOroobpasvsi BeLLeCcTB Ha OCHOBe oOLux npeacrtaBneHun o6 ux
COCTaBe U CTPOEHUN;

— omsnyeckumn cmbicn lNeprnogmyeckoro 3akoHa .M. Mengeneesa n Ha ero ocHoBse
0OBACHATL 3aBMCUMOCTb CBOMCTB XMMUYECKNX INTIEMEHTOB U 00pa3oBaHHbIX UMW BELLECTB
OT 3MEKTPOHHOIO CTPOEHMS1 aTOMOB;

— MPUYMHBI MHOroobpasms BeLlecTB Ha OCHOBe OOWuMX npeacrtaBneHnm ob ux
COCTaBe 1 CTPOEHUH;

— npasBuna cucTteMaTU4YecKon MeXOyHapo4HOW HOMEHKNaTypbl Kak cpeacTsa

pa3nnyeHna n I/ILl,eHTI/I(*)I/IKaLI,VIM BeLeCTB Mo X COCTaBy N CTPOEHUIO;



— MPUMEpPbI XMMUYECKMNX peaKkLnii, pacKpbiBaloLLMX XapakTepHbIE CBOMCTBA TUMUYHbIX
npegcraBuTENEn KracCoB OpPraHMYecKkMx BewecTB C Uuenbl UX unaeHtudukaumm u
00bsACHEHNA 06nacTy NPUMEHEHUS;

— CcOCTaB, CTpPOEHMEe W XUMUYeCcKne CBOMCTBa BewecTtB Ana 6esonacHoro
NPUMEHEHNS B NPAKTUYECKON OEeATENBHOCTY;

— nNpuMepbl MNPaKTUYECKOro WUCMNONb30BaHUA MNPOAYKTOB nepepaboTkn HedTn W
NPUPOAHOrO rasa, BbICOKOMOJSIEKYNSPHbLIX COEAUHEHWUA (NOSNM3TUMNEHA, CUHTETUYECKOro
KayJyka, aLeTaTHOro BOSIOKHa);

— 3aBMCUMOCTb CKOPOCTM XMMWYECKOW peakuum U CMELLEHUS XUMWUYECKOro
paBHOBECUS OT pasfnn4HbiX (aKTOPOB C Uenbl onpefeneHns onTUMasnbHbIX YCIOBUN
NPOTEKaHUA XMMUYECKUX NPOLECCOB;

— MpUMepbl rTMAPOnM3a conen B NOBCEAHEBHOW XU3HWN YENOBeKa;

—  NpUMepbl  OKUCIIUTENbHO-BOCCTAHOBUTENbHbLIX  peakuun B MpPUpOAE,
NPON3BOACTBEHHbIX NpoLeccax N XNU3HeaeaTenbHOCTU OpraHn3mosB;

— MpuUMepbl XMMWYECKUX peakLui, packpbiBaloLMx oObLiMe XMMUYecKne CBOWCTBA
NPOCTbIX BELWECTB — METANOB U HEMETansoB.;

— Cnocobbl HaxoXOeHus MOoneKynapHou ¢opmynbl yrneesogopoga No npoaykrtam
CropaHunsa 1 No ero OTHOCUTENBHOM MAOTHOCTU U MacCOBbIM LONAM 3N1IEMEHTOB, BXOOALMNX
B €ro COCTaB;

— npupoay n cnocobbl 0b6pa3oBaHNA XMMUYECKOW CBS3M: KOBANEHTHOW (MONSPHON,
HEenosnsApHOM), MIOHHOW, MeTarnsIM4eckon, BOOOPOAHON — C Lerblo onpefeneHna XMMnyeckou
aKTUBHOCTU BELLECTB;

— FEeHEeTMYECKYI0 CBA3b MEXy Knaccamu opraHuM4eckux BeLlecTB Ans obocHOBaHWUSA
NPVHUMNMANbHON BO3MOXHOCTU NOMYyYEeHNsT OpraHUyYeckux cCoeauHeHnn 3agaHHoro coctaBsa
N CTPOEHNS;

— B3aMMOCBSA3b MexXay (haktamu u Teopuen, NpUYNHON 1 cneagcTBMem npu aHanumse
NPOBMEMHbIX CUTyaunn n 0BOCHOBAHUN NPUHMMAEMbIX PELUEHUA HA OCHOBE XUMWUYECKMUX
3HaHuN;

— ponb XMMUU B (POPMUPOBAHUN COBPEMEHHOW HAY4YHOM KapTUHbI MuUpa U B
NpaKkTU4YecKon [LOeATEeNbHOCTU 4YenoBeka, B3aMMOCBSA3b MeXay XMMWEW W ApYyrumu
€CTECTBEHHbIMU HayKaMWu;

—  MNPUYNHHO-CNEACTBEHHbIE CBA3W MeXOy CTPOEHMEM aTOMOB  XMMWYECKMX
9NEMEHTOB U MNEPUOAMNYECKUM MW3MEHEHMEM CBOWCTB XUMWYECKUX OfIEMEHTOB M UX
COeOVHEHU B COOTBETCTBUU C MOSIOXEHUEM XUMWYECKUX SNEMEHTOB B MNepuoauyeckomn

CUCTEME;



— COCTaB, CTPOEHME W CBOWCTBA BeLWECTB, MPUMEHAA MOSIOXEHUSA OCHOBHbIX
XUMUYECKNX TEOPUN: XMMUYECKOTO CTPOEHUS opraHndecknx coegmHeHnin A.M. bytneposa,
CTPOEHMS aToMa, XUMUYECKOW CBA3W, OSNEKTPONUTUYECKOW Auccoumauum KUCNoT U
OCHOBaHWN; NPUYNHHO-CIIEACTBEHHbIE CBA3M MeX1y CBOMCTBaMU BeLLeCcTBa U ero COCTaBoM
N CTPOEHNEM,;

— (pmnsnyeckne cBomCTBa HEOPraHMYECKUX U OpraHUYeCcKNX BewecTB U 3aBUCUMOCTb
PM3NYECKMX CBONCTB BELLLECTB OT TUMa KPUCTANNYECKON peLleTKU;

— 3aKOHOMEPHOCTU B MW3MEHEHUM XMMWUYECKUX CBOWCTB MNPOCTbIX BELLECTB,
BOAOPOAHbIX COeANHEHUN, BbICLLIMX OKCUAOB U rMAPOKCUAOB;

— NpUMepbl XMMWUYECKUX peakuun, pacKkpbiBalOWMX XapakTepHble XUMUYeckune
CBOMCTBA HEOPraHUYeCcKNX M OpraHMYeckux BEeLLeCTB M3YYEHHbIX KMacCoB C LUEeribi KX
naeHTnrkaumm n o6 bACHeHNa obnacTn NPUMEHEHUS;

— 3aBUMCUMOCTb CKOPOCTM XMMWUYECKOW peakuum U CMELLEHUS XUMWUYECKOro
paBHOBECUS OT pasfnuyHbIX (akTOPOB C Uenbl onpefeneHns onTUMarsbHbIX YCIOBUN
NPOTEKaHUA XMMUYECKUX NPOLECCOB;

— MNpakTU4eckoe WUCNOoSib30BaHME HEOPraHMYecKUX M OpPraHMYyecKMx BeLlecTB U KX
peakumii B NPOMbILLSIEHHOCTU U BbITY;

— Xapaktep cpegbl B pesynbrate rMaposivsa HeopraHMYeckux U OpraHuYeckux
BELECTB U NpMBOAMTbL MPUMeEpbl rMaporiv3a BeLeCcTB B MOBCEAHEBHOW XU3HW YerioBeka,
Buonormyecknx oMeHHbIX npoLeccax U NPOMbILLSIEHHOCTH;

— B3aMMOCBSA3M Mexay dpaktamu U Teopuen, NPUYNHON 1 cnecTBMeM nNpu aHanumse
NpoBreMHbIX cuTyaunmn n oBOCHOBAHUN NPUHMMAEMbIX PELUEHUN Ha OCHOBE XUMWUYECKUX
3HaHWUW;

- COCTOSIHWE 3MEeKTpPOHa B aTOMe Ha OCHOBE COBPEMEHHbIX KBAHTOBO-MeXaHUYeCKNX
NpeAcTaBnNeHNn 0 CTPOEHMM aToMa Ansi OO bACHEHMSA pe3ynbTaToOB CNEeKTpanbHOro aHanmsa
BELLIECTB;

- ponb asoTocoAepXalunx reTepoLmKINYEeCcKNX CoeaUHEHNA U HYKNENHOBbLIX KUCIOT
KaK BaXXHEWLIMX BUONOrM4YecKkn akTUBHbIX BELLECTB.

OcBoeHue cogepxaHunsa y4ebHom ancumnnmnHbl « Xnmmus» obecneymBaeT OCTUXKEHNE
obyvaroLwmnmmcs cnegyowmx pesynbTaTos:

JINYHOCTHbIX:

- YyBCTBO TOpPAOCTU WU YBaXKEHUS K WUCTOPUM U LOCTUXKEHUSM OTe4YeCTBEHHOW
XUMUYECKON  HayKW; XMMWYECKW TrpamMOTHOe [MoBedeHne B  npodeccroHanbLHOn
AeATenbHOCTM M B ObITy Npu oBpaleHnn ¢ XMMMYEeCcKMMX BeLLecTBamMun, maTepuanamm u

npoueccamu;



- TOTOBHOCTb K NpOAOSPKEHMIO o6pas3oBaHMs M MNOBbIWEHUS KBanudukauum B
n3bpaHHOM NpoeccnoHanbHON AOeATeNIbHOCTM U OOBbEKTMBHOE OCO3HaHME pPOoSu
XUMUYECKNX KOMMNETEHLNI B 3TOM;

- YMEHVMe WUCnonb3oBaTb LOOCTWXKEHUS COBPEMEHHOW XMMWYECKOW Haykm W
XUMUYECKNX TEXHOSMOMMIN ANA MOBbILWEHWUS CODCTBEHHOIO MHTENNEKTyanbHOro passuTus B
BblGpaHHON NpodeccuoHanbHOM AeATeNbHOCTY;

MeTanpeaMeTHbIX:

- MCNOMb30BaHWE Pa3fMyHbIX BMAOB MO3HaBaTENbHOW OEATENbHOCTU U OCHOBHbIX
WHTENNeKTyarbHbIX onepauun (NOCTaHOBKU 3aayun, (OOpMyNMpPoOBaHUSA rMnoTes, aHanusa u
CUHTE3a, cpaBHeHUs, 0606LeHns, cuctemaTmnsaumnm, BbISBNEHUS NPUYNHHO-CREeACTBEHHbIX
CBsi3ei, MNoucka aHanoroBs, OPMynMpPOBaHWUSA BbIBOAOB) AN peLleHUs MOCTaBIIEHHOM
3agjaun, nMpUMMEHEHWEe OCHOBHbIX METOA4OB MNO3HaHus  (HabnwaeHwsa,  Hay4yHoro
9KCNEepUMEHTAa) ANA U3y4YeHUs pasnUYHbIX CTOPOH XMMUYECKMX OOBHEKTOB M MPOLECCOB, C
KOTOPbIMW BO3HMKAET HEOH6XOOMMOCTb CTankneaTbCAa B NPodeCccnoHanbHon coepe;

- MCMOMb30BaHWEe  pPasfiMYHbIX  WUCTOYHUKOB  AONS  MOMyYeHUss  XUMUYECKOW
NHpopMaLUnn, yMeHEe OLLEHUTb ee OCTOBEPHOCTb AN1S JOCTUXKEHUS XOPOLLMX pe3yfibTaToB
B NpodheccmnoHanbHon ciepe;

- BNageHue A3blKOBbIMU CpeaCcTBaMM, B TOM YUCIIE U A3bIKOM XUMUU— YMEHUE SICHO,
NOMMYHO U TOYHO M3MaraTb CBOK TOYKY 3pEHUs, MCMNOMNb30BaTb afeKBaTHbIE A3bIKOBblE
CpeAcTBa, B TOM YUCHE Y CUMBOJSIbHbIE (XMMUYECcKue 3Haku, OpMyIbl U ypaBHEHUS).

npeaAMeTHbIX:

- C(bOopMMPOBaAHHOCTb NpeaCTaBNeHUrn O MeCTe XUMUU B COBPEMEHHOW Hay4YHOU
KapTuHe Mupa; NOHUMaHWe Poriv XUMuUM B (POpMMPOBaHUM Kpyrosopa U (PyHKLMOHANbHOM
rPamMOTHOCTU YernoBeka NS peLleHns NpakTu4yecknx  3agav;

- BNageHne oCHOBOMONaratoLWmMMn XMMN4YECKUMIN NOHATUSIMU, TEOPUSIMW, 3aKOHaMN U
3aKOHOMEPHOCTSMU; YBEPEHHOE MNOMNb30BaHNE XMMUYECKON TEPMUHOSTOTMEN N CUMBOSIUKOWN;

- BriageHne OCHOBHbIMWM MEeTOAaMM Hay4yHOro MO3HAHWUS, UCMOSTb3YEMbIMU B XUMUM:
HabnOeHMEM, OMUCaHUEM, W3MEPEHUEM, IKCMNEPUMEHTOM; YymMmeHue obpabaTtbiBaTh,
00BbACHATL pe3ynbTaTbl MNPOBEAEHHbIX OMbITOB W AenaTb BbIBOAbl; FOTOBHOCTb U
CMOCOBHOCTb NPUMEHSATb MEeTOAbl MO3HAHMS NPWU PELLEHMM NPaKTUYEeCKUX 3ajav;

- ChOPMUPOBAHHOCTb YMEHMUS AaBaTb KOMWYECTBEHHbIE OLEHKW M MPOU3BOAUTL
pacyeTbl N0 XMMUYEeCKUM (POpMySiaM U YpPaBHEHUAM;

- BrageHve npasunamum TexHUKn 6e30macHOCTU Mpu MCMOMb30BAHUM XUMUYECKUX

BELLECTB;



- CchopMUPOBAHHOCTb COOCTBEHHOM MO3ULMM MO OTHOLUEHUKD K XUMUYECKON
MHJOpMaLUK.

2. YcnoBusa aTtrectauum: TEKyLLMA KOHTPOSb yCneBaeMoCT! NpoBoAUTCA B hopme
YCTHOTO  OMpocCa, KOHTPOSbHbIX paboT, pedepaTa, WHAUBMAOYANbHOIO MPOEKTa;
NPOMEXyTO4YHaa aTTecTaumsa npoBOAUTCA B (popme 3ayeTa C OLEHKOM MO 3aBepLUEeHUIo
OCBOEHNA y4ebHOM ANCUNNINHDI.

OueHKa no NPOMEXYTOYHOM aTTecTauum B popMe 3a4yeTa C OLLEHKON MOXeT ObITb
BbiCTaBrieHa MO pes3ynbTaTam TeKylWero KOHTpons ycnesaeMocTn oby4atouierocs B
TeyeHne y4ebHOro roga npu yCnoBum NOSTOXUTENbHbBIX OLLEHOK MO BCEM dOpMaM TeKyLLero
KOHTPOSS ycneBaemMoCTH.

Bpemsi npoMeXXyTO4YHOM aTTecTauuu:

noaroToBka 5 MWH.;

BbinofiHeHne 1 4yac 00 MUWH.;

odopmnenne ncagada_ 10 MUH.;

BCEero 1 yac 15 MuH.

O6Lwaga NpoJomknTenbHOCTb 3K3amMeHa B rpynne He 6ornee 6 4Yacos.

3. Mporpamma oueHNBaHUA KOHTPONUPYEMbIX pe3yNnbTaTOB OCBOEHUs1 y4eOHOM
OUCLMNIINHbBI:

K-Io-i?p/)Lcl;lJ:I: KoHTponunpyemsble pasgenbl (TeMbl) HavnmeHoBaHve
ANCLUNIIMHBI U UX HAUMEHOBaHME OLLeHOYHOro cpeacTea
No 1 Pasgen 1.1. Teopua cTpoeHUst OpraHUYeCcKmnx KoHTponbHas paboTta
coemHeHun. isomepus Ne 1
No 2 Pasgenbl 1.2. lNpegeneHble yrinesonopoabl KoHTponbHas paboTta
(ankaHbl 1 UuKnoankaHbl) Ne 2
Pasgensl 1.3-1.5. HenpegenbHble
_ | KoHnTponbHas pabota
Ne 3 yrneesogopoab! (ankeHsl, ankagueHbl, ankusbl); No 3
ApomaTtunyeckme yrnesogoponbl -
Pasgenbl 1.7-1.9. ['mapokcunbHble
No 4 coeguHeHus( cnupTel, doeHon); anbaernabl 1 KoHTponbHas paboTta
KETOHbI; KapbOHOBbIE KNCMOThI, CITIOXHbIE Ne 4
adumpbl
Ne 5 Pasgen 1.11. AMWHbI, aMUHOKMUCIOTbI, Benku Kompon;n:asﬂ pabota
Paspen 2.1-2.4, 2.7. XuMna — Hayka o
BeLlecTBax; CTPOEHMe aToMa; NepuoanYecKun
No 6 3akoH u lNepuogmyeckasa cuctema xummdecknx | KoHTponbHas pabota
anemeHToB [1. 1. MeHgeneeBa; cTpoeHue Ne 6
BELLECTBa; XMMU4YeCKMe peakunmn (BeposaTHOCTb
NPOTEKaHNA XMMUYECKUX peaKkLinin)




Pasgen 2.7, 2.8 XuMmunyeckne peakumm
(CKOPOCTb XMMUYECKMX peakuuin; odbpaTtnmocTb
Ne 7 XUMWNYECKMX peakLnm, XMMNU4Yeckoe

paBHOBECKE); pacTBOpPbI (Teopus
ANEKTPONUTUYECKOWN guccoumnaumm; rmaponms)
Pasgenbl 2.8, 2.9. PacTBopbl; OKUCAUTENBHO-
Ne 8 BOCCTaHOBUTENbHbIE peaKLnn.

KoHTponbHas paboTta
Ne 7

KoHTponbHas paboTta

Ne 8
ONEeKTPOXMMMYECKME NPOLLECCHI

Ne 9 Mo BceMm pasgenam gucumninHbl YCTHbIN onpoc
Ne 10 Mo Bcem pasgenam gucumniivHbl No NHanenayanbHbiv

npeanoXeHHbIM TeMam NPOEKT
Ne 11 lNo Bcem pasgenam gucumnniunHbl No Pecepat

npeanoXeHHbIM TeMam

[MpomexyToyHas aTTecTauus 3a4yeT C oueHKom

YCTHbIN onpoc

YCTHbIN oNpoc 0byvaroLmMxcs NPOBOAUTCSA BO BPEMS MPAKTUYECKMX 3aHATUN C LENblo
NPOBEPKN YPOBHSA 3HAHWUA TEOPETUYECKMX OCHOB MO pasgesiaM AUCUMMAMHBI, NOMYyYEHHbIX B
paMKax NeKUMOHHbIX N NPaKTUYECKNX 3aHATUMN.

KpuTepuun oueHMBaHUs YCTHOro onpoca:

OueHka Kputepum
1. OcHoBHOE copepxaHue yyebHOro martepuana He
pacKpbITO.
HEYOBNETBOPUTESBHO 2. He patoTtca oTBeTbl Ha BCMomoraTerbHble BOMPOCHI
npenogasaTens.

3. [onyckatotca rpybble owunbkn B onpeneneHun
NOHATUIA, NPU NCNONb30BaAHUN TEPMUHONOTMUMN.

1. CoagepxaHue y4ebHoro matepumana usnoxeHo
bparmeHTapHO, He4OCTAaTOYHO MOJSHO, He Bceraa
nocrnegoBaTernbHO.

2. He paHo onpeaeneHne NOHATUN.
YOOBNETBOPUTENBHO | 3. He ncnonbaytotcs B kayecTBe fokasaTenscraa
BbIBOAbI 1 0606LLEHUS.

4. [onyckatotca  owuMbKM M HETOYHOCTM B
NCMonb30BaHMM Hay4YHON TEPMUHOMOMNN n
onpeneneHun NoHATUN.

1. PackpbITO OCHOBHOE coaepXaHne matepuana.

2. [MpaBunbHO faHbl onpefeneHnus NOHATUA U TOYHO
NCMNONb30BaHbl HAY4YHbIE TEPMUHBbI.

3. BO3MOXHbl OWMBKN B W3NOXEHUN BbLIBOOAOB WU
XOPOLLO 0600weHnn.

4, Bo3MOXHbI HETOYHOCTU B BOMpocax
BTOPOCTENEHHOro maTepuana.

5. [HonyckaoTtca 1-2 HETOYHOCTM B onpeaesieHnn
MOHATUN, He3HauynTenbHoe HapyLueHne
nocrnegoBaTeNibHOCTU U3NTOXEHNS.




1. MNMonHO 1 nocnegoBaTenbHO PaCKPbITO coaep)KaHue
maTepuana B o0beme nporpammbi.

2. YeTko ® nNpaBWbHO [AaHbl ONpegeneHus u
pacKpbITO copepxaHue NOHATUN, TOYHO
MCNONb30BaHbl HAy4YHbIE TEPMUHbI.

3. OAna pokasaTenbCTBa MCMNOMb30BaHbl BbIBOAbI W
OTINMNYHO 0606LweHns.

4. B oTBeTe MCnonb3oBaHbl paHee npuoOpeTeHHblIe
3HaHWUA, CaMOCTOSITENTbHO COCTaBIIEHHbIE MPUMEPHI.

5. OTBeT paH C WUCMNOMb30BaHMEM XUMWUYECKOWN

TEPMUHOSIOMNN.
6. BO3MOXHbI 1-2 HeTOYHOCTM B  BONpocax
BTOPOCTENEHHOro Martepuana, KoTopble

ncnpasAaAlTCA C NOMOLLBLI NpenogaBaTtend.

KoHTponbHas paboTa

[laHHOEe OLleHOYHOE CpeaCcTBO BBOAUTCSA C LiENbio NPOBEPKN YMEHWUHA:

- yCTaHaBnuBaTb 3aBUCUMOCTb CKOPOCTU XUMMUYECKON peakuunm W CMeLLeHus
XUMUYECKOrO PaBHOBECUS OT pasfnyHbIX (DaKTOPOB C LIENbi0 ONpeaeneHns onTUMarbHbIX
YCINOBUIN NPOTEKAHUSA XMMUYECKMX MPOLIECCOB;

- MPMBOAMUTbL NPUMEpPLI TMAPONN3a conen;

- MPUBOAUTb MPUMEPbI XUMUYECKMX Peakuuh, packpbiBalowmx oblime Xumudeckue
CBOWCTBA NPOCTbIX BELLECTB — METASIOB U HEMETASOB;

— NPOBOAUTb pacyeTbl Ha HaxoXxaeHne MonekynapHou opMynbl yrresogopoga no
NpoAyKTam CropaHust U No ero OTHOCUTESbHOW NMAIOTHOCTM U MaCCOBbIM JOSISIM 3f1IEMEHTOB,
BXOASILLUX B €r0 COCTaB.

[laHHOe oLleHO4YHOEe CpeaCcTBO BBOANUTCS C LIENbIO NPOBEPKM 3HAHUN:

- nNpaBun  CUCTEMATUYECKOM MEXOYHApPOAHOW HOMEHKNaTypbl KakK CpeacTBa
pasnuYeHnsa N naeHTUdnKaLmm BELWECTB No NX COCTaBy N CTPOEHWUIO;

- NPUMEPOB XMMUYECKUX peaKkunin, pacKpbiBaloLLMX XapaKTepHbIE CBOMCTBA TUMUYHbIX
NpeacTaBUTENEN KIACCOB OPraHMYEeCKMX BELEeCTB C Uenbl UX uaeHTudmkaumm w
06bACHEHNA obnacTn NPUMEHEHUs;

- CcoCTaBa, CTPOEHMS W CBOWCTB BELIECTB, MPUMEHSS MONOXEHNA OCHOBHbIX
XUMUYECKNX TEOPUIN: XMMUYECKOTO CTPOEHUSI OpraHnyecknx coeguHermn A.M. byTtneposa,
CTPOEHMSI aTOMa, XMMMWUYECKOM CBSI3W, 3JNEKTPONIMTUYECKON AMCCOUMauUmMM  KUCMOT M
OCHOBAaHWUM;

- NPUYMHHO-CIEACTBEHHbIX CBA3EN MeXay CBOMCTBaMM BELLECTBA M €ro COCTaBOM U
CTPOEHMEM;

- (PU3NYECKNX CBOWCTB HEOPraHUYECKMX U OPraHNMYeCcKux BELLECTB M 3aBMCUMOCTb

JoM3MYECKMX CBOMCTB BELLECTB OT TUMNa KPUCTanIM4eckon peLueTku;



- 3aKOHOMEpPHOCTEN B W3MEHEHWM XUMUYECKMX CBOWCTB MPOCTbIX BELLECTB,
BOOOPOAHbIX COEANHEHUN, BbICLUNX OKCUMOO0B U MTMAPOKCUAOB;

- MNPUMEpPOB XUMWUYECKMX peakuui, packpbiBalOLWMX XapakTepHble XUMUYEecKue
CBOWCTBA HEOPraHNYecKMX U OpraHWYeckUX BELLECTB M3YYEHHbIX KMacCOB C LEMbl KX
naeHTUdUKauum n o6bSCHEHNsT 06nacTu NPUMEHEHNS; COCTOSIHUE 3NEKTPOHa B aToMe Ha

OCHOBE€ COBPEMEHHbLIX KBAHTOBO-MEXaHNYE€CKNX I'IpeLI,CTaBJ'IeHI/IIZ O CTpOEeHnn aToma.

KoHTponbHasa paboTta Ne1

KoHTponbHas pabota Ne1 BBeaeHa C Lenbio NPoOBEPKM 3HaHUS Teopun byTneposa u
NOHATUA U3OMEpPUN, YMEHUS AaBaTb Ha3BaHWUSA OpraHUYEeCKUM BeLLeCTBaM Ha OCHOBE WX
CTPYKTYpHOM doopmynbl no HomeHknatype WIOMAK, pewaTtb 3agaynm Ha ycTaHOBREHWe
OGpyTTO-CbOPMYIbl N COCTABNEHMM HA €€ OCHOBE CTPYKTYPbl OPraHN4YeCKOro COeaANHEHUS.

KoHTponbHass pabota Ne1 nposogutcs nocne usydyeHus Tembl «[pegmer
OpraHMyeckon Xumuu. Teopusa CTPOEHUS OpraHUYecKMX COeAUHEeHUn» BO BpeMd
ayauTopHbiX 3aHaTuin. KoHTpomnbHasi pabota Nel BknioyaeTr B ceba gBa 3agaHus C
NMMCbMEHHbIM pa3BepHYTbLIM OTBETOM. B nepBomM 3agaHuu npueBoanTca psg opmyn B Buae
yrnepoaHoro ckeneTa, rae npegnaraetca gonucaTb COOTBETCTBYHOLLEE KONMMYECTBO aTOMOB
Bogopoaa. BTtopoe 3agaHve — pacyeTHas 3agada Ha ycTaHoBreHue 6pyTTo-cbopmMyrnbl No
NpoayKTam CropaHusi, MacCcoBOW [ofie afieMeHTa WM MnAOTHOCTU NapoB MNo Apyromy
BellecTBYy. Ha BbINosIHEHWE OTBOAUTCA 45 MUHYT.

Bo Bpems HanucaHmsa koHTponbHoOM paboTbl Ne1 paspelueHo ncnonb3oBaTb Tabnuuy
MeHgeneeBa, YMCTble YEPHOBUKM W 3NEKTPOHHLIN KanbKynatop Ans pacdetoB. CTtporo
3anpeLeHo ncnosib3oBaHne MobunbHoro TenegoHa.

TpeGoBaHUA K BbINOJIHEHUIO: Pa3BEPHYTbIM OTBET B NMUCbMEHHOM BMAE C YETKO
NponMcaHHbIM XO40M peLleHns pacyeTHon 3agadn (Ne2 B KOHTponbHoM paboTte).

TpeboBaHusa K 0ohOpMNEHUIO: 3anoNHAETCA PYYKON CUHErO UM YEPHOro LBeTa Ha

YUCTbLIX JINCTKaxX pa3finvdHOro martepumana.

Mpumep 3apaaHnA KOHTpPoONbHOW paboTbl Ne1
BapuaHT 1
1. a) PacctaBbTe aToMbl BOAOPOAa B NpeasioXeHHbIX dhopMynax;

6) Ha3zoBuTe BeLlecTBa No HomeHknaTtype MKOTMAK;
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2. Onpegenutb cbopmyny BeLlecTBa, ecnm oHo coaepxut 84,21% C n 15,79% H
N MMeeT OTHOCUTESIbHYIO NIIOTHOCTL MO BO34yXYy, paBHyto 3,93.

Kputepuu oueHMBaHUA KOHTPONbHOW paboTbl Ne1

OueHka Kputepun
HEYOOBNIETBOPUTENIbHO | OObyvatowmiicsi BeinonHun 3apaHne Net nog a) ¢
oLumbKamm

YOOBNETBOPUTENBLHO Ob6y4atoLummncsa nNpaBubHO BbIMONHWUM 3aAaHne
Ne1, He npucTtynas k 3agade Ne2
O6yuvatowmica BbIinonHM 6e3 owmnboK BbIMOMHNI

XOPOLLO 3apaHve Ne1, npusen pac4yeT k 3agade No2
(monyckatoTtcsa owmnbkm B pacdeTax), He npusen
dopMyIibl UI3OMEPOB

OTNNYHO MpaBunbHO BbINONHEHbI 06a 3aaaHus,
ponyckalTcsa owmnbky B pacyeTax B 3agaHunm Ne2

KoHTponbHasa paboTta Ne2
KoHTponbHas pabota Ne2 BBeaeHa C LIENbo NPOBEPKM 3HAHUS XMMUYECKMX CBOMUCTB

npegenbHbIX  YrrneBo4opogoB  (ankaHoOB UM UMKIIOANKaHOB), YMEHUst  COCTaBnsATb
CTPYKTYPHYIO (QOpMYyfly MO €€ OrnucaHuio, pellaTb 3ajadv Ha ycTaHoBNeHue OpyTTo-
dopMynbl MO NpoAyKTam CropaHusi, MaccoBOW [oOfe afeMeHTa B COeAVHEHUU unu
NNOTHOCTN NapoB MO APYromy BeLeCTBY, BbISBEHUS MOHUMaHUSA CBA3U Mexay Kraccamu
OpraHN4YecKnx CoOeaUHEHUN.

KoHTponbHass pabota Ne2 npoBogutca nocre wudydyeHuss Tembl «[lpeaernbHble
yrneBoAopoabl (ankaHbl U LMKoarkaHbl)» U BbINOMHAETCA BO BPEMSA ayAUTOPHbIX 3aHATUN.
KoHTponbHas pabota Ne2 BkntovaeT B ceba Tpu 3agaHUA C MUCbMEHHbIM Pa3BEepPHYTbIM
otBeToM. 3agaHue Ne1 OpMeHTMpPOBaHO Ha NPOBEPKY OOLWEro 3HaHUs W MNOHUMaHWUA
M30MEpPOB WM TOMOJSIOrOB ankaHoB. B nepBoM 3agaHuMM NpUBOOUTCH COeAMHEHWe, AOfs
KOTOpPOro npeanaraetca HanucaTb OpPMyrnbl rOMOMOroB (M30MepoB) MNPUBEAEHHOIO
yrnesogopoaa. Bropoe 3agaHue — opraHudeckasi Lenoyka ¢ HECKONMbKMMU HEN3BECTHBIMU
KOMNoOHeHTaMun. TpeTbe 3afjaHna — 3ajadva, Ha ornpejerieHMe MOosSiekynsapHon opMyIribl

yrnesogopona. Ha BbinonHeHue otBogmTtcsa 1 yac 30 MUHYT.



Bo Bpems HanucaHus KoHTponbHOW paboTbl Ne2 oby4varowmmca paspeLleHo
ncnonb3oBaTtb Tabnuuy MeHngeneesa, YACTbIE YHEPHOBUKN N SNEKTPOHHBLIN KarnbKynsaTop Ans
pacdeToB. CTporo 3anpeLleHo Ncnonb3oBaHne MoBbunbHOro TenedoHa.

TpeboBaHUsA K BbINONIHEHUIO: Pa3BEPHYTbIA OTBET B NMUCbMEHHOM BUAE C YETKO
nponucaHHbiM Xo4oMm pelleHnst. Oby4varowminca AomKeH NPUBOAUTL TOMBbKO CTPYKTYPHbIE
dopmynbl coeanHeHun. Wcnonb3oBaHne 6pyTTO-POPMblI B XMMUYECKUX peakuusx He

fAonyckaeTcs.

Tpe6oBaHusA K 0(hoOpMNEeHU0: 3anosTHAETCA PYYKOM CUHEro UIM YepHOro LBeTa Ha
YUCTbIX NIMCTKAxX pasnmMyHoOro maTepuana.

Mpumep 3apaHnA KOHTPONibHOM paboTbl Ne2

BapuaHTt 1

1. HannwwuTte Bce nsomepsbl coctaBa CsHi,

2. Hanuwwute ypaBHeHMS peakuun, C MOMOLLbID KOTOPbIX MOXHO OCYLLECTBUTb

crneaytwolme npespalleHust. HazoBuTe ncxoaHble BELLECTBA M NPOAYKTbI peakumm.
1 2
C,H, «— CH, — CH,CI.

3. BbiBeante MonekynsapHyto opmyny yrnesogopoaa, 5,6 n (H.y.) KOTOporo nmerT
maccy 11 r.

Mpn HanucaHun ypaBHEHUN peakuMn UCMNOSb3yUTEe CTPYKTYpHble opmynbl
OpraHMYecKnx BeLLecTB.

Kputepum oueHnBaHUs KOHTPONbHON paboTbl Ne2

OueHka Kputepum

HEyﬂOBnETBOPMTEanO HET npaBuUJiIbHOIo peLleHnA

YOOBNETBOPUTEIIBHO | gy nonnensl 3ananmne Net

B 3apgaHum Ne1 6e30wmnboyHO HanucaHbl Bce
XOPOLLO n3omepbl  (romonorn), nNpaBWfIbHO  HamucaTtb
XUMUYECKNE  ypaBHEHWss BO 2-OM  3adaHuu
(aonyckaroTcsa ownbkK), He peleHo 3agaHne Ned

OTNNYHO NMOSTHOCTbIO BbIMOMNHEHbI BCE 3agaHus,
AoryckarTcs onbKM B pacyeTax B 3-OM 3aaaHum

KoHTponbHas pab6oTta Ne3
KoHTponbHasa pabota Ne3 BBeaeHa C Lienbio NPOBEPKN 3HAHUS XMMUYECKMX CBOMCTB
HenpegernbHbIX YrNeBodopoaoB (ankeHoB, ankwumioB, ankagueHoB, apoMaTUYeCKMX

coeanHeHuUn), YMEeHUs1 COCTaBMsATb CTPYKTYpPHyt0 ¢opmyrny no ee OonucaHuio, pellatb



3afjaun Ha ycTaHoBneHue O6pyTTo-chopMynbl MO MNPOAYKTaM CropaHusi, BbISABNEHUS
NOHUMaHUS CBA3WN MEXAY Knaccamu OpraHn4yeCKnx CoOeguUHEHUN.

KoHTponbHasa pabota Ne3 npoBoguTcs nocre usydeHus Tembl «ApomaTudeckue
yrneBoaopoabl» U BbINOMHAETCA BO BpeMsi ayaANTOPHbIX 3aHATMI. KoHTponbHaa pabota Ne3
BKMOYaeT B cebsa Tpu 3adaHMsa C MNUCbMEHHbIM pa3BepHyTbiM oTBeTOM. 3agaHve Net
OPVUEHTUPOBAHO Ha MNpPOBEPKY O6Wero 3HaHUA U MOHUMaHUS XUMUYECKMX CBOWCTB
HenpedenbHbIX YyrnesogopodoB. B nepBom 3agjaHuM npuBOAUTCA CcoeduHeHue, O
KOTOpPOro npeanaraetca HanucaTb OPMyfbl FOMOSMOroB (M30MepoB) MNpPUBEAEHHOIO
yrnesogopoaa. Bropoe 3ajaHme — pacyeTHas 3ajada Ha ycTaHOBNeHue, obbema, Macchbl
HenpeaeneHOro yrrneesogopoga. TpeTbe 3afaHusi — opraHnyeckasa uenodka, asis KoTopowu
Heobxo4MMO HanmcaTb XMMnyeckme peakuun. Ha BeinonHeHne otsoamtca 1 yac 30 MUHYT.

Bo Bpems HanucaHus KoHTponbHoW paboTbl Ne3 oby4varowmmcs paspeLlleHo
ncnonb3oBaTb Tabnuuy MeHaeneesa, YNCTblE YEPHOBUKN N NEKTPOHHbIV KamnbKynaTop Ans
pacyeToB. CTporo 3anpeLeHo Ucnosib3oBaHne MobunbHoro Tenegoxa.

TpeboBaHUsA K BbINOSIHEHUIO: pPa3BEpPHYTbIM OTBET B NMUCbMEHHOM BUAE C YETKO
nponucaHHbIM Xo4oM pelleHns. Oby4varlowminca AOMKeH NPUBOAUTL TONBKO CTPYKTYPHbIE
dopmynbl  coeguHeHun. Vcnonb3oBaHue OpyTTO-POPMblI B XMMUYECKUX peakumsax He
aonyckaetcs.

Tpe6oBaHUA K 0(pOpMNEeHUD: 3anosTHAETCA PYYKOM CUHEro UM YepHoro uBeTa Ha
YUCTBIX NIUCTKaxX pasnnyHoro Matepuana.

Mpumep 3apaaHnA KOHTPONbHOW paboTbl Ne3

BapuaHnTt 1
1. [Ina BewecTtBa, popmysia KOTOPOro CoCTaBbTe CTPYKTYPHble (POopMyrbl OOHOro
n3omepa 1 0gHOro romosiora. HasoBuTe Bce BeLLECTBA.
H,C=CH—CH=—CH—CH,,
2. Paccuntante obbem aTuneHa (H.y.) nosy4eHHbIX u3 92 r. 3TnoBoro cnupTa, ecnu
BbIXO4 NpoaykTa coctaBnset 85% oT TeopeTnyeckn BO3MOXKHOIO.
3. CocTtaBbTe ypaBHEHMSI peakuun No NPUBEOEHHOW CXeMe. YKaxuTe ycrnoBusi UX

OCYLLECTBIEHUS:

1 2
kapboHaT KanbluA — Kapbug Kajabuus —
—* alueTHJIeH.
Mpn HanucaHun ypaBHEHUW peakunn UCNOSb3yUTEe CTPYKTYpHble opmynbl

OopraHn4yeckmnx BeLlecTB.



Kputepuu oueHMBaHUA KOHTPONbHOW paboTbl Ne3

OueHka Kputepum
HEYAOBINETBOPUTENBHO | L1 npasunbHoro pewenus

YAOBJIETBOPUTENBHO | gy nonHetsl 3agaHue Ne1

B 3apgaHum Ne1 6e30wmboyHO HanucaHbl Bce
XOPOLLO n3omepbl (romosnorun), NPaBUMbHO pelleHa 3agadva
BO 2-OM 3agaHum (gonyckarTca owunbkn), He
peweHo 3agaHue Ne3

OTIMMYHO NOMHOCTbIO BbINONHEHbI BCe 3agaHus,
A0MNyCcKalTCs OWKNOKM B pacyeTax BO 2-OM 3aaHnn

KoHTponbHas paboTta Ne4

KoHTponbHas pabota Ne4 BBeAeHa C Lenbio NPOBEPKN 3HAHUSA XMMUYECKNX CBOMCTB
KMcropoacoaepalmx OpraHu4eckux coeguHeHun (CnupToB, KETOHOB, anbaerngos,
KapBOHOBbBIX KWUCIOT, CMOXHbIX M MNPOCTbIX 3PUPOB), YMEHUS COCTaBNATb CTPYKTYPHYHO
dopmMyny NoO ee OnNucaHuio, pellaTb 3afayn Ha ycTaHoBMneHue OpyTTo-hopMynbl Mo
NpoAyKTaMm CropaHus, MaccoBOW Jorie areMeHTa B COeANHEHUN UM NIIOTHOCTU NapoB No
OpYyromy BeLLeCcTBY, BbISIBIEHUS MOHMMaHUA CBSA3M Mexay Kraccamu OpraHm4eckmnx
COEUNHEHNN.

KoHTponbHasa paboTta Ned4 nposoamtca nocne wusydeHus Tembl «KapBoHoBble
KACNOTbl M WX NPOU3BOAHLIE» W BLINOMHAETCA BO BpeMs ayOUTOPHbIX 3aHATUMN.
KoHTponbHas pabota Ne4 BkntovaeT B ceba Tpu 3agaHUA C MUCbMEHHbIM Pa3BEepPHYTbIM
otBeToM. 3agjaHve Ne1 OpMEeHTUPOBAHO Ha MPOBEpPKY OOLWero 3HaHWs UM NOHUMaHUA
XUMWYECKNX CBOWCTB KUCMopoAcodepXawmx opraHudecknx coeauvHeHun. B nepsom
3alaHnn NPUBOOMTCA TPU COEAUHEHUS, ONSA KaXAoro M3 KOTopbIiX npeanaraeTcs HanucaTb
Nno TPU XMMUYECKME peakumn C onpeferneHHbIMU peakTMBamMu U yKa3aHHbIMWU YCIOBUSMU.
BTopoe 3apaHvMe — pacdeTHasa 3ajadva Ha pacyeéT KonmyecTtBa TensioTbl UKW HanMcaHus
TEPMOXMMUYECKOro YpaBHEHUA. TpeTbe 3adaHua — opraHuyeckas Lernoyka, Ans KOTopow
HeobXxo4MMO COCTaBUTb XMMUYECKMe npeBpalleHns. Ha BbinonHeHne otBogutces 1 yac 30
MUHYT.

Bo Bpemsi HanucaHus KOHTponbHOW paboTbl Ned4 obyvarowmmcs paspeLlleHo
ncnonb3oBaTtb Tabnuuy MeHaeneesa, SNEKTPOHHLIN Kanbkynatop Ans pacyetos. Ctporo
3anpeLLeHo UCnonb3oBaHNe MOBUIbHOrO TenegoHa.

TpeboBaHUsA K BbINONMHEHUI: Pa3BEPHYTbIM OTBET B NMUCbMEHHOM BUAE C YETKO

NPOrNMUCaHHbIM XO0OOM peLUueHnA. O6yqarou4|/||7|cs=| OOJDKEH NMPUBOAUTL TOJIbKO CTPYKTYPHbIE



dopMynbl coeamHeHuin. Mcnonb3oBaHue O6pyTTo-hOpMbl B XUMUYECKMX peakumsix He

nonyckaeTtcsa.

Tpe6oBaHusA K 0(pOpMNEeHUo: 3anosTHAETCA PyYKON CUHEro UM YepHOro uBeTa Ha
YUCTbIX NIUCTKAxX pasnnyHoro matepuana.
Mpumep 3apaaHnA KOHTpPONbHOM paboTbl Ne4
BapwuaHT 2
1.3aKoHUYNTE YypaBHEHUSA peakunin, YKaxuTe yCrnoBus NX OCyLLEeCTBIIEHUS U HA30BUTE
NCXOAHbIE BELLECTBA M MPOAYKTbI peakunm:
A. CH,COOH + Mg —>.
B. CH,COOH + C,H.OH —>.
B. HCHO + Ag.,0 (am. p-p) —.

2. Mo TEepMOXMMMYECKOMY YpaBHEHMIO paccyMTalTe KOMMYECTBO TEMMOThI,

BblOENUBLUNNCA Npu cropaHnn 92 r aTUNoBoro cnupra.

C,H,OH + 30, —* 2CO, + 3H,0 + 326,4 k]l

3. Hanvwwute ypaBHeHMst peakuuii, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb

cregyoLive npeBpaLleHus:

1 2 3
ATAH —* 3TeéH —* JITAHOJ —* ITHJAT HATPHA.

Mpn HanucaHun ypaBHEHUN peakunn UCMNOSb3yUTe CTPYKTYpHble opmMynbl

OopraHn4yeckmnx BeLlecTB.

Kputepum oueHnBaHns KOHTPONbHOM paboTbl Ne4

OueHka Kputepun
HEYAOBIETBOPUTENBHO | L1 npasunbHoro pewenms

YOOBNETBOPUTEIIBHO | gy nonnensl 3ananme Net

B 3agaHum Ne1 6e30wmnboyHO HanucaHbl Bce
XOPOLLIO ypaBHEHUSA peakuuin, NpaBuibHO pelleHa 3agadva
BO 2-OM 3ajaHum (gonyckakTca ownbkn), He
pelwleHo 3agaHme Ne3

OTINMNYHO NOSTHOCTbIO BbIMOSHEHbI BCE 3agaHus,
ponyckalTcs owmnbkm B pacyeTax BO 2-OM 3aaHum

KoHTponbHas pab6oTta Ne5

KoHTponbHasa paboTta Ne5 BBefeHa C LieMnbio NPOBEPKM 3HAHUIA XMMUYECKUX CBONCTB

aMWHOB, aMUHOKUCNOT 1 6enKkoB.



KoHTponbHasa pabota Ne5 npoBoanTcsa nocne M3yvyeHus cnenyowen Tembl « AMUHBI,
aMMHOKUCOThI, ©enkn» BO BpeMsi ayauToOpHbIX 3aHATMA. KoHTponbHas paborta Neb
npeacTaenaeT cobon TecT B NMCbMEHHOM BUAe M BKIoYaeT B cebsa 4 TeCToBbIX 3aaHui C
BbIOOPOM OTBETa, 8 BONPOCOB OTKPLITOrO TMMa B KOTOPbIX obyvalLllemycsa npegnaraeTcs
BbINOSIHUTb NPOCTbIE AENCTBUA NO U3NOXEHUIO 3HAHWUI NOHATUIA, ONpeaeneHnn, TEPMUHOB,
3aKOHOB, POPMYI M T.M. C MOHMMAHMEM CMbICIa U3y4YEeHHOro MmaTtepuana. Ha BbinonHeHne
otBoaunTca 1 yac 30 MUHYT.

Bo Bpems HanucaHus KoHTponbHoW paboTel Ne5 oby4varowmmca paspeLlleHo
ncnonb3oBaTb Tabnuuy MeHaeneesa, YNCTblE YEPHOBUKN N NEKTPOHHbBIV KamnbKynaTop Ans
pacdeToB. CTporo 3anpeLleHo NcnonbL3oBaHne MobuneHoro TenedoHa.

TpeGoBaHUs K BbINONIHEHUID: 0CObLIX TpeboBaHMn HET.

Tpe6GoBaHusA K 0ohopMMNeHUI0: 3aMnoNHAETCS PYYKOM CUHErO UMW YEPHOro LiBeTa Ha
nucTax pasgaTtoyHoro matepuana.

Mpumep 3apaHnA KOHTpPOSbHOM paboTbl Ne5

1. AMMHOM siBNdAeTCs BeLecTBO, hopmysna KOTOpOoro:

A.CH,OH. B. CH,NH,.
B. CH NO,. I'. CH;COOH.

2. f[omonoramu meTunammnHa siBNAETCH BELECTBO, cbopmyna KOTOpOro:

A. CH4NO,. B. C,H.NH..
b. C,H.NO.,. I'. CgH;NH..
3. CeowicTBa, KOTOpbIE MOTYT NPOSIBNIATE aMUHOKUCIOTHI:
a) TOSIbKO OCHOBHbIE;
b) TonNbkO KNCNOTHLIE
C) amoTepHbIE;
d) c kKucnoTammn n OCHOBaHUSIMU HE pearupyer;
4. YTBEepXOeHne, COOTBETCTBYIOLLEE XapaKTePUCTUKe BenkoB:
a) buononunmep;
b) HebonbLwaa MmonekynsipHasa macca;
C) NpogyKTaMu Ux ruaponmnaa sABnsaTCAa aMMHOKUCINOTbI, XXUpbl U YINEBOAbI;
d) B BOAE NpakTU4ecKkn He pacTBOPUMBbI,
5. VYcraHoBuTe coOOTBETCTBME Mexay dOpMyfion U Ha3BaHMEM BellecTsa.

MpocTaBbTe NMMHUSIMU CBS3U MeXay 0ObekTamu.



b) H, 1) anwnm;
/C ~
H,C NH, 2) MeTHIH3OIIPONIIEHIITAMHH;
C) HaC. 3) sTHIaMUH;
/C H-NH, 4) M30IpOITHIAMUH.
H,C
d) § >
H5;C
N
CH-N
/ \
H,C CHs;

6. Hannwmnte doopmyny gumsonponunatunamMmmHa.

OTtBeT/peLueHune

7. B uenoyke npespalleHuii onpegenute X :

METAH b X NOpMEeTAR ¥ X —
—* FHApOKCHA MOTHJIAMMOHHRA

8. PacnonoxuTe BewecTtBa B nopanke ycumneHmd oCHOBHOCTH
1) NH3 2) CH3NH, 3) CH3-NH-CH3 4) CeHsNH,

OTBeT

9. Ocyl.l.l,eCTBI/ITe XUMUYECKMe npespalieHna and mMeTtunamMmHa CcOo cnegyrwnmMmmn

BelLlecTtBaMi:
C,H; — C,H,NO, —> C,H.NH, — N,

OTtBeT/peLueHune

10. Hanuwwute npeBpaweHnna gna rvuuHa NH,-CH,-COOH co crneayrowmmum
BeLlecTBaMu:

a) NaOH,;

b) HBr;

¢) NH,-CH,-CH,-COOH.

OtBeT/peLueHne

11. PaccuutanTte o6bem asoTa, NOny4eHHOro npu cxuradum 20 n (H.y.) MeTmamMmuHa

OtBeT/pelueHne




12. I'Iepeqmcnme obnactu npuMeHeHnAa aMnHOB.

OtBeT/pelueHne

Kputepum oueHnBaHUs KOHTPONbHOW paboTbl Ne7

OueHka Kputepum
HEYOOBJIETBOPUTEJIbHO | npaBunbHO BbINOSIHEHO MEHEE 2 3aaaHui
YOOBINETBOPUTEJIBHO | npaBunbHO BbINONHEHbI 3agaHnsa 1-5

XOPOWO npaBuIibHO BbINOSTHEHbI 9 13 12-Tn 3agaHun

npaBunbHO BbIMOJTHEHbI BCE 3agaHus.
OTNNYHO
[onyckatTcs ownbkn B pacyeTHbIX 3a4aHNsX

KoHTponbHas paboTta Ne6

KoHTponbHasa pabota Ne6 BBedeHa C Lenbl NPOBEPKM 3HaAHMSA Nepuognyeckoro
3aKOHa U nepuoamyeckon Tabnumubl XMMUYECKUX 3NIEMEHTOB, CTPOEHNS aToMa, XMMUYECKOW
CBSA3W.

KoHTponbHas pabota Ne6 npoBoguTcs nocne u3ydeHuss Tembl «XUMudeckue
peakunn. BeposATHOCTb MPOTEKAHUA XUMWYECKUX peakumin» W BbIMOSHAETCS BO BpeEMS
ayauTopHbIX 3aHATUn. KoHTponbHasa paboTta Ne6 BkntoyaeT B cebs 4yeTbipe 3agaHun c
NMMCbMEHHbIM pa3BepHYTbIM OTBETOM.

3afjaHMe OpWMEeHTUPOBaHbI Ha TMPOBEPKY 3HAHUS CTPOEHUs aTtoma, YMeHUs
nonb3oBatbca Tabnuuen MeHgeneesa. 3agaHma N2 2 nNo3BONSAET OLEHUTb MOHUMAaHWE
obyyaloLmnMCca UCMoNb30BaHUS ras3oBbiIX 3aKOHOB M 6a30BOro MOHATUMS  «KONMYECTBO
BewecTBa». 3ajaya 3akfi4yaeTcsa B BbIYMCIIEHUMM KONMYecTBa BellecTtBa MO 4ucny
mMonekysn. Ha BbinonHeHne otBoauTcs 1 yac 30 MUHYT.

Bo Bpemsa HanucaHusi KOHTponbHOW paboTbl Ne6 Obyyarowmmcs paspeLlleHo
ncnonb3oBaTb Tabnuuy MeHgeneeBa, YNCTblE YEPHOBUKN SNEKTPOHHBIN KanbKynaTop Ans
pac4eToB. CTporo 3anpeLleHo Ncnonb3oBaHne MOBUbHOro TenedoHa.

TpeboBaHUA K BbINOSIHEHUIO: Pa3BEPHYTbI OTBET B NMUCbMEHHOM BUAE C YETKO
NponncaHHbiIM  Xo4oM pelleHus. Obyyarowmnca OOMKEH NPUBOAUTL YPaBHEHUA U
dopMmyrbl, KOTOpble ByaeT ncnonb3oBaTh 4SS BblYMCAEHUA. [INa BbINONHEHUS 3agaHna Ne6
obasaTenbHo TpebyeTcsa 3anucaTth 3akoH ['ecca Ans peakuuun, NpeacTaBeHHON B YCNOBUU.

TpeboBaHus K 0chOpMNEHUI0: 3anoNHAETCA PYYKON CUHErO UMM YEPHOro LBeTa Ha
YUCTBIX NICTaxX pasfnn4yHOro matepuana.

Mpumep 3apaHnA KOHTPOSIbHOM paboTbl Ne6

BapuaHT 2



1.0aHbl anemeHTbl: Al, Be, Ca, Si, Mg, B. Bbibepute Tpu ntobbix anemeHTa u
pacnosnioxmTe ux Tak, 4Tobbl ANA HUMX B psigy C yBENUYEHMEM 3apsiaoB sS4ep
aToMoB ObINK cnpaBeaniMBbLI cnefyowmne yTBepXKaeHus:

a) aTOMHble pagnyCbl BO3pacTatoT;

6) anekTpooTpULAaTENBHOCTL YBENNYMBAETCS;

B) BO3pacTaeT YNCO 3MEKTPOHOB Ha HAPYXXHOM 31IEKTPOHHOM Cr0€;

r) MeTannuyeckue cBomcTBa ocrnabeBatoT.

2. OnpegenuTte KONM4YeCTBO Monekyn ans 3 mosnb ntoboro rasa.

3. CocTtaBbTe 3NEKTPOHHbIE (POPMYnbl ABYX MOHOB, MMEKOLLMX OAMHAKOBbLIA 3apsaj,

HO pasnM4YyHoOE YNCIIO SHEPreTUYECKNX YPOBHEN.
4. Wcnonbays lMepnogndeckyto cucteMy, oObsACHUTE, Kakme CBOMCTBA XMMWYECKUX
SNEMEHTOB M NOYEMY N3MEHSKOTCA MOHOTOHHO.

Kputepuu oueHMBaHUA KOHTPONbHOM paboTbl Ne6

OueHka Kputepun

HEYLOBNETBOPUTENIBHO | o1 npasunsHoro pelenus

YAOBJIETBOPUTENBHO | gy nonHetbl 3agaHue Ne1i

B 3agaHum Ne1l u Ned oTBeTbl  HanucaHbl

XOPOLO npaBunbHO, pelleHa 3agaya BO 2-OM 3afaHuu
(oonyckatoTcsa ownbkK), He peleHo 3agaHne Ned
OTNNYHO MOMHOCTbIO BbIMOJSTHEHDI BCE 3agaHus,

AonyCcKaroTCA oLnbKN B pacyeTax BO 2-0M 3aaHuu

KoHTponbHasa paborta Ne7
KoHTponbHasa paboTta Ne7 BBegeHa C Uenbl MNPOBEPKM 3HaHWMS MpuHumna Jle

LWaTtenbe, Teopun anNekTPONUTMYECKOM AMccoumaumm U rmaponusa, YMEHUs NpPOBOAMTL
pacyeT CKOpPOCTM XMMMYECKOM peakuun, pH pacTtBopa, KOHCTaHTbl guccouuauumn wu
COCTaBNATb ypaBHEHUE rMapornm3a (NonHoe 1 KpaTkoe MOHHOE, a Takke MOMeKynsipHoe).

KoHTponbHaa pabota Ne7 npoBoguTcs nocne wusyvyeHns Tembl «[vaponusy» wu
BbINOMHAETCA BO BPEMSI ayaAUTOPHbIX 3aHATMI. KoHTponbHasa pabota Ne7 BknoyaeT B cebs
TPWU 3a4aHus C NMCbMEHHbIM Pa3BEPHYTHIM OTBETOM.

3agaHve Nel npepnaraeTt 3anucaTtb 3aKOH OEUCTBYIOLMX MacC Ons TPexX OaHHbIX
peakuuin u, Takum obpasomM, NO3BONSAET OLEHUTb, HACKOMNbKO XOPOLLIO oby4yarowuncs 3HaeT
cnocobbl pacyeTa ckopocTu peakuun. 3agaHue Ne2 3akntoyaeTcsd B NPOBEpKe NMOHMMaHMUS
npuHuyuna Jle WaTtenbe (obyyatowemycsa npegnaraetca Tpyu 3agaHus ¢ BbIGOPOM OOHOro
npaBunbHoro oteeT). 3agaHus Ne3 pacueTHas 3agada Ha CBA3b TemnepaTypbl U CKOPOCTU

XumMuyeckomn peakuuu (npasuno BaHTt-lNodda).



Bo Bpems HanucaHma KOHTponbHOM paboTbl Ne6 paspelueHo ncnonb3oBaTb Tabnuuy
MeHngeneesa n Tabnuuy pacTBOPMMOCTU, YUCTblE YEPHOBUKM IMEKTPOHHBIA KanbKynsaTop
ansa pacyetoB. CTporo 3anpeLyeHo ncnonb3oBaHne MobuneHOro Tenedoxa.

TpeboBaHUsA K BbINONIHEHUIO: Pa3BEPHYTbIA OTBET B NMUCbMEHHOM BUAE C YETKO
nponucaHHbiM  X040M pelweHusi. OOfyvarowmncs [omMKeH NPUBOAUTL  YPaBHEHUA U
dopmyrbl, KOTOpble ByaeT NCNonb30oBaTh A9 BbIMUCIEHUNA.

Tpe6oBaHUA K 0(pOpMNEeHU0: 3anosTHAETCA PYYKON CUHEro UM YepHOro LBeTa Ha
YUCTBIX NIMCTax pasnU4HoOro Matepuana.

Mpumep 3apaaHNA KOHTPONbHOW paboTbl N7

BapuaHTt 1
1. 3anuwunTte 3aKoH OEUCTBYHOLMX MacC (KMHETUYECKOE YpaBHEHWE peakuuu) ans

npeBpaLLeHnn:

a) BaC|2(p_p) + H2804(p_p) = BaSO4(TB) + 2HC|(>K)
0) 2NaOH(TB) + SOz(r) = Na2803(TB) + HzO(,—)

B) H2(r) + C|2(r)= 2HC|(|—)
2. Bbibepute oguH BEPHLIN OTBET:

A) Xnmmnyeckoe paBHOBECUE B CUCTEME

CHa(ry + 2H,0() 2 COg) + 4Hzy — Q
cMellaeTcs B CTOPOHY obpasoBaHus okcmaa yrnepoga(lVv):

a) Npuv NOBbILLEHUN OaBIEHUS;

0) Nnpu NoBbILLEHNN TEMNEPATYPSI;
B) NPV NOHWXXEHMN TeMMNepaTypbl;
r) npu gobaeneHun katanusartopa.

B) Xvmnyeckoe paBHoBecue B cucteme

ZCO(r) 2 COz(r) + C(TB) + 173 k[x
CMeLLaeTcs B CTOPOHY NPOAYKTOB peaKLum:

a) Npuv NOBbILLEHUN OABIEHUS;
6) Npv NOBbILLEHUN TeMNepaTypbl;
B) NP1 MNOHWXEHUN AaBNeHus;
r) NpY UCNornb30BaHWUM KaTanuaaTopa.
B) Xumnuyeckoe paBHoOBeCKE B CUCTEME
lory + Clz(r)T—’ 2|C|(r) +Q
CMeLLaeTCcsa B CTOPOHY NpoAyKTa peakumu:

a) Npu BBOAE KaTanuMsaTopa;



6) Npy yBENNYEHMM KOHLEHTPALMN XI10Pa;

B) NpW yBENUYEHUN OaBNEHUS;

r) NPU YMEHbLUEHUN KOHLIEeHTpaLmm noaa.

3. CkopocTb peakuumn npu 20° C coctaBngaet 0,5 monb/(n-c). Paccuntante ckopoctb
aTon xe peakumn npm 30° C, ecnv n3otepmMmyeckuin KoadppuumeHT y=2.

YkaxuTte TUn ruaponuaa, ero obpaTMMocTb Ans Kaaov conv 1 cpeay pacTeopa.

KpuTepuun oueHMBaHUSA KOHTPONbLHOM paboTbl Ne7

OueHka Kputepum
HEYAOBIETBOPUTENBHO | ey NpaBUbHOIO pPeLLeHns

YOOBJIETBOPUTENBHO | gy nonHetsl 3agaHnsa Net

B 3apgaHum Ne1 6e30wmboyHO HanucaHbl Bce
XOPOLWO YPaBHEHUA peakuui, npaBUSIbHO BbINOSTHEHO 2
3apgaHune, 3agaHne Ne 3 BbIMONMHEHO C oLmnbkamu
(oonyckaroTcsa owKnbKM B pacyeTax)

OTNINYHO NOSHOCTbIO BbIMOSTHEHbI BCe 3agaHus,
AonycKaTCcs owWKnbKkM B pacyeTax Bo 3-OM 3aaHunn

KoHTponbHasa paboTta Ne8

KoHTponbHass pabota Ne8 BBegeHa C Uenbid MNPOBEPKN 3HAHUA  YMEHUS
MCNonb30BaTb METO 3NEKTPOHHOro BanaHca ans paccrtaHoBkn KoadduumeHTos B OBP.

KoHTponbHasa pabota Ne8 npoBoauTcs nocrne n3yvyeHus TeMbl «ANEKTPOXUMUYECKNe
npouecchbl. DNeKTponun3» 1 BbINOSTHAETCA BO BPeMSA ayAMTOPHbIX 3aHATUA. KoHTponbHas
pabota Ne8 BkntoyaeT B cebsa Tpu 3a4aHNsa C MMCbMEHHBIM pa3BEPHYTbIM OTBETOM.

3apgaHne Ne1 npegnaraetT HeobXoOMMO YyKasaTb BCe CTEMEHW OKUCNEeHUs B
Xumudeckon uenoyke. 3agaHve No2 cBoguTCS K NPOBEPKE 3HAHWA OKUCIUTENS W
BOCCTAHOBUTENSA W WX CTENEHN OKUCIEHWUS. 3agaHns Ne3 npoBepsieT YyMeHue
MCNONb30BaTb METOon 3ANEeKTpoHHOro 6anaHca ons pacctaHoBku koaddpuumeHtoB B OBP
(Npepnaraetca peakuusi C  M3BECTHbIMM COEOWHEHUSIMW, T[Oe HY)XXHO pacCTaBuUTb
KO3 PULMEHTDI).

Bo Bpema HanucaHuss KoHTponbHouW pabotbl Ne8 Obyvawowmmcs paspeLlueHo
ncnonb3oBaTtb Tabnuuy MeHgeneesa, Tabnuuy pacTBOPUMOCTU, INEKTPOXUMUYECKUA pag,
HaNpPsPKEHMS MeTansioB, YNCTble YEPHOBMKN INEKTPOHHLIN KamnbKynAaAToOp ANA pacyeTos.

CTpOFO 3arnpeLwieHo ncnosib3oBaHme MOBUBHOIO TenedoHa.



TpeboBaHMA K BbINOSIHEHUIO: Pa3BEPHYTbI OTBET B NMUCbMEHHOM BUAE C YETKO
nponucaHHbiM  X040M pelweHusi. OOyvarowmncs OOoMmMKeH NPUBOAUTL YPaBHEHUS U
dopMynbl, KOTOpble ByaeT MCnonb3oBaTh ANA BbIYUCIIEHUN.

Mpn ocdopmneHnn 3apgaHua Ne3 obasatenbHo TpebyeTrca ykasaTb CTeneHu
OKUCIEHMA Yy aTOMOB, HemnocpeacTBeHHO y4dacTteywowmx B OBP. Heobxognmo npuBectu
nonypeakumn nepexoda 3NEKTPOHOB, yKa3aTb OKUCNUTEMb, BOCCTAHOBUTESNb WU TUM
npouecca.

Tpe6oBaHusA K 0(hoOpMNEeHU0: 3anosTHAETCA PYYKOM CUHEro UIM YepHOro LBeTa Ha
YUCTbIX NIMCTax pasnU4yHOro Matepuana.

Mpumep 3apaHnAa KOHTposibHOM paboTbl Ne8
BapuaHTt 1

1. CteneHun okncneHuns cepbl B cOeaAMHEHUAX, COCTaBNALLNX reHeTU4eCcKum pAaa:

H,80, — S0, > S » H,S,

2. Hanuwunte KoapUUNEHT Nepes BOCCTAaHOBUTENEM B YpaBHEHUU peakunn, cxema

KOTOPOW.
Al, 0, + H, — Al + H,0,
3.3aKoH4nTEe ypaBHEHME OKUCITUTENBHO-BOCCTAHOBUTEIBHOW pPeakuni:

KCIO, + 8 — SO, + ... .

Kputepum oueHnBaHusi KOHTPONbHOU paboTbl Ne8

OueHka Kputepum
HEYOOBNETBOPUTEJIBHO

3agaHuns He BbIMOMNHEHbI

YOOBNETBOPUTENbHO | besolmboyHo  BbimonHeHbl  3apgaHne 2. He
BbIMOMNHEeHbI 3agaHuns 1,3

XOPOLLO BbinonHeHbl 3aganua 1,2. He BbinonHeHo 3agaHue
3

OTNN4YHO MONHOCTbIO BbINONHEHBI BCE 3aAaHNS

PedhepaT
PedepaT npencraBndetr cobon NpoaykT caMoCToATENbHOM paboThl obyyatoulerocs
B BUAE KPATKOrO U3NOXEHUS B MUCbMEHHOM BUAE pe3ynbTaToB TEOPETUYECKOro aHanmsa
onpeageneHHon yyebHoO-uccrnegoBaTenbCKOM Tembl, rAe aBTOp packpbiBaeT CyTb
nccnegyemon npobnembl, NPMBOOUT pasfNyHble TOYKM 3peHUsi, a Takke COBCTBEHHble

B3rndnbl Ha Hee.



Obyuvatowmncs ocdopmndaeT pedepat B COOTBETCTBME C TpeboBaHMs K 0OOPMNEHNIO
¢ nomouwbto Microsoft Office Word unm gpyroro aHasormyHoro NpUnoXXeHus.

lMocne 3aBepLueHnsa paboTbl Hag pedepaToM obyvarowmnca npegoctaBsndaeT padoTty
Ha MPOBEPKY B 3NEKTPOHHOMY BMAE B CheuMann3vpoOBaHHOM pasfene AUCUUNIUHBbI Ha
nopTane anekTpPoHHOro yHneepcuteta Moodle.

TpeboBaHuA K opopMneHunto

CtpykTypa pechepaTa

Pedepat pomxeH BknoyaTb B cebs cnegyrowime nyHKTbl

1. TUTyNbHBLIN NNCT — COAEPXUT HasBaHMe y4ebHOro 3aBedeHus U OUCLUUMIUHBI,
Temy pabotbl, PO n Homep rpynnbl obyyarowerocd, 3BaHne, PUNO npenogasatenda (u
YYEHYI0 CTEMNEHb, ECNN €CTb), FOPOA U roa HanncaHus pedepara.

2. BBegenne — npuBOAMTCSA aprymeHTauus akTyanbHOCTU BbIOPaHHOW TeEMbI.
TpebyeTca gaTb KpaTkm 0B30p WMCMNOMb30BaHHbIX WCTOMHUMKOB M nuTepaTypbl. Janee
HeobxoauMo copMynmnpoBaTh Lieflb paboThbl M ONpeaenuTb 3agaym ans e€ AOCTUXKEHUS.

3. OcHoBHasi YacTb — NpPeAcTaBnsieTCca B BUAE pas3genioB unuv rnae. B nocnegHem
crny4yae rnaBa COCTOMT M3 HECKONbKMX naparpadoB. PekomeHOyemoe KONMMYecTBO rraB
(pasgenoB) — 2-3, naparpacgoB B rnaBax — 2-3. Kaxgbin pasgen (rmaBa) HayMHaeTcsa C
HOBOro nucta. HaseaHusa rnae unu pasgenosB He A0SMKHbI AyGnnpoBaTh Ha3BaHME TEMbI, a
Ha3BaHWA naparpadgoB — Ha3BaHus rnae. Kaxgas rmaBa nnu pasgen AoSKHbl pacKkpbiBaTb
onpenenéHHyto YacTb TeMbI pedpepaTta, a B COBOKYMNHOCTN — BCIO TEMY LIENTMKOM.

4. 3akntoveHne - noaBoaATCA OCHOBHbIE BbIBOAblI M pe3ynbTaTbl MCCeaoBaHus,
BO3MOXHbl peKkoMeHAaunm ons aanbHenwen padoThbl.

5. Cnucok nutepaTypbl - MNepedYeHb WCTOMHUKOB W nuTepaTypbl, KOTOpble
Obyvatowmncs ucnonb3oBan npu HanucaHun pedepaTta. CocTtaBnsgetca B nopsagke
YNOMWHAHNS UCTOYHMKA B TekcTe pedoepaTa. lNMpmBeTCTByeTCs MCMNONb30oBaHWE Hay4YHOW
nutepaTypbl (UccrnepoBaTtenbckme ctatb M 0630pbl). Paspellaetcs umcnonb3oBaHue
NHTEPHET-UCTOYHUKOB. Y4ebHasn nutepaTtypa MOXeT ObiTb MCNOMb30BaHa, HO OHA HE MOXET
ObITb OCHOBOWN 41151 NOATOTOBKM pedoepaTa.

MapameTpbl ochopmneHus

TekcT pedhepaTta gomkeH ObITb HaneyaTaH Yepes3 UHTepBan 1,5 Ha OAHOW CTOPOHe
6enon 6ymarn dopmata A4 (210x297 mm), uHTepBan mexay absauamm — Honb. WpndT —
Times New Roman, pasmep wpudpta — 14. [Ons nognucm K pucyHkam un Tabnuuam
pekoMmeHayeTcs wpndT 12, a Ana NOACTPaHUYHbLIX CHOCOK — WwpudT 10, BbipaBHMBaHME
3arofloBKOB — MO LEHTPY, TekcTa — Mo LWupuHe nucta. 3aronoBkn «BsegeHuey,

«OrnaBneHue», «3akno4eHne», Ha3BaHusa rnae U T.4. — XUPHbIM LIJpVICbTOM M NMPOMNCHbIMU



GykBamu pasmepa 16. B KOHUe 3arofioBKOB TOYKM He CTaBAT. [lepeHOoChl CrnoB B 3arofoBKax
He JOonycKaltTcs, NO TEKCTYy — aBToMaTuyeckas paccTaHoBKa nepeHocoB. He gonyckaeTcs
MCNonb3oBaHMe TeKCTa, CoaepX)aLlero rmnepcebsiku.

Mongs: cneea — 30-35 mm, cripasa — 10 MM, cBepXxy U CHU3Yy — no 20 Mm.

Kaxxgasa HoBasi rmaBa AOMMKHA HauMHATbCs C HOBOW cTpaHuubl. O6bem pasgenos
«BBegeHve» n «3akntodeHney, cogepkawmx MHopMaLmlo O BaXXHOCTU NpeacTaBnsiemMoro
MaTepuana un BbIBOAAX, COENaHHbIX Nocrie ndydeHus, JOIKEH He MpeBblwaTb 2 CTpaHuy,
AN Kaxgoro pasgena.

Hymepauusa ctpaHuy AomkHa ObiTb CKBO3HOM, T. €. BKIKOYATb TUTYSbHbIN JIUCT, TEKCT
paboTbl, wnncTpaumMm, Tabnuubl U npunoxeHus. CTpaHuubl HyMepyrTcsa apabCcKumu
umdpamMun, KoTopble MnevaTtaroTCsa B MpaBOM BepxXHEM Yrrny, HayvHaa ¢ uudpbl 2. Ha
TUTYNBHOM JINCTE HOMEP CTPaHMULbl HE CTaBUTCS.

Xnmuyeckme, U3NKO-XUMmMYeckne, dusnyeckme u matemaTudeckue BenuYvHbI,
obo3Havyaemble NaTUHCKUMU UNK pyccknmu BykBamu, neyatamTte KypcvmBoMm. OgHako angd
CYMBOJSIOB XUMMWYECKUX INIEMEHTOB, MOMSPHOCTU pacTBOpa, BOAOPOAHOrO MokasaTens,
MaTeMaTU4YeCKMX CMMBOSIOB, KOTOpble 0B03HavalT (PyHKUMM, HAZO BClOAY MCMNONb30BaThb
Tonbko npsimoun wpndT: 0.02 M NaHCO3, pH 8.5, sin, tg, Ig, In, exp, erf.

BennuuHbl, 0603Ha4Yaemble BykBamu rpeveckoro andgasuTa, ToXe cregyeT neyaTtaTb
npsmMo. EQMHMUBI YNOMSAHYTBIX BESIMYUH NULLIMTE Ha PYCCKOM A3blKe MPSAMbIM LWPUETOM:
MA/cm?2, [x/(monbk.K), monb/(n-c), kr, m/c.

PedepaTt pnomkeH cogepxaTb He MeHee 10 MCTOYHMKOB nuTepaTypbl, U3 KOTOPbIX
ToNbko He 6Gonee 3 npeactaBnalT cobon UHTepHeT-pecypcbl. CCbIIKM Ha MCTOYHUKK
BCerga HymepylTcsa (HoMep B KBagpaTHbIX CKODOKax) B MOpPsiAKE MX YNOMUHAHUA B TEKCTE,
T.e. OHM Bcerga HaumHawTca ¢ [1] M pacwmdpoBbIBalOTCA B 3aBepLialollemM pasgene
«Cnncok nutepatypbl». Ccbiflka Ha HECKONbKO WCTOYHUKOB MNPUBOOUTCA B TeKCTe
cneaywowmm obpasom: [3, 5, 11]. Ecnm uctovHukm B «Cnncke nutepatypbl» crieqyoT apyr
3a gpyrom, To ucnonb3yeTtcda Takasa opma sanucu: [4-7] vnn [2, 3, 7-10], nnm [1-3, 7-10].
Korga nepcoHanbHO ynoMuHaloT aBTOPOB HayyHOM paboTbl, CCbIfIKY OenakT cpasy xe
nocrne nx paMmmnnum.

OdopmneHne Tabnuupbl HA4YMHAKOT ¢ Nognucu K Hen. MNognuck (LWpndT 12) BKNOYaeT
B cebsi cnoso Tabnuua n ee HoMep (MONYXUPHbIM KypcuBOM). Hymepaumo npousBogsaT
apabckumn umndppamn B npegenax Bcero Tekcra. locne Touku nuwyT COBCTBEHHO TEKCT
noanuMcu, NpuYyemM B KOHLE Nognncu ToYKy He cTaBaT. Ecnu B paboTte Tonbko ogHa Tabnuua,

TO HOMEP en He npuceanBatoT.



OcCHOBHble 3aronoBkM B camon Tabnuue nuwyT C 3arnaBHouM OykeBbl (B
UMEHUTENBbHOM Najexe W B e€AUHCTBEHHOM 4yucne). MNogyYnMHEeHHble 3arofoBKM NULIYT CO
CTPOYHON OyKBbl, €CfiM OHM rpaMMaTUYECKM CBA3aHbl C [MaBHbIM 3arofioBKOM, U C
3arnaBHOM OyKBbl, €CriM TaKoW CBA3U HeT. ApxXUTekTypa Tabnuvubl HEe AOSMKHA copepXaTb
AnaroHanbHbIX NVHUNA.

OdopmneHne cnucka Mcnosib3yemMon nutepaTypbl

He gonyckalTca ceblikn Ha HeonybnunkoBaHHble paboTbl. B 60nblLIMHCTBE Hay4YHbIX
paboT paspeLlatnTCsa CChINKM Ha 3alUMLEeHHble KaHOMAATCKME M LOKTOPCKME auccepraumm,
aBTopedepaThbl 3aLMLLEHHbIX AUccepTaunn.

Lintnpyemble nutepatypHble UCTOYHUKM HYMEPYIOTCA B NOPSAKE UX YNOMUHaHUSA B
TekcTe. Hwxe npuBedeHbl MpuMmepbl, KOTOpble B OOMbLUMHCTBE Cry4aeB MOryT ObiTb
ocHoBoW npu odpopmrieHnn «Cnucka nutepaTypbl» B pedeparte. Ccbinika Ha MOHorpadgumto,
y4yebHuK, yyebHoe nocobue, CnpaBOYHUK, SHUMKIONEOAMIO U T.M. MOXET yKasbiBaTb Nnbo
obLee 4yncno cTpaHul B KHUre (Hanpumep, 716 c.), nMbo TONbKO Te CTpaHuLbl, Ha KOTOpble
dakTuyeckn ccoinatotca (Hanpumep, C. 222). B nepBoM criydae onmcaHue KHUMM HYXXHO
caoenatb 6onee nogpobHbIM, C ykasaHMeM ropofa, rge KHura msgaHa, U ¢ HasBaHuMEM
nspgatenscrtea (Hanpumep, M. : Beicw. wk., 2016. — 716 c.). Bo BTopoMm criydyae ykasbiBaroT
TonbKO ropoA (Hanpumep, M., 2016. — C. 222). CokpallleHHOoe HanucaHue ropoda NpUHATO
Tonbko ansa Mockebl (M.), JNlenuHrpaga (J1.) wn Caxkt-lNetepbypra (CI16). HassaHwue
OoCTanbHbIX rOPOAOB NpmMBOAATCA 6e3 cokpalleHun: Hosocnbupck, Tambos, London v T.4.

O6pa3ubl ochopMneHusi CCbINIOK Ha NUTepaTypPHbIe UCTOYHUKMU

KHura - nog oamunumen aBstopa, ecnm YMCro aBTopoB He Bonblue Tpex:

1. Kanbbiwes O.A. 'paHunubl 3epeH n ceonctea metannos / O.A. Kanbbiwes, P.3.
Banwues. — M. : Metannyprua, 1987. — 214 c.

2. Kubaschewski O. Metallurgical Thermochmistry / O. Kubaschewski, E.LI. Evans. —
London : Pergamon Press, 1958. — 426 p.

3. MNpuroxnH U. Xumnyeckaa tepmoanHamuka / . Mpuroxun, P. daden; nep. ¢ aHrmn.
- HoBocubupck, 1966. - C. 91.

4. NamackuH B.B. Onektpoxumusa: yyebHuk gna By3os / Bb.b. OamackumH, O.A.
Metpun, I'.A. Unpnuna. — M. : Xumus, 2001. — 624 c.

5. bepeauH b. [1. Kypc coBpeMeHHOW opraHnyeckomn xmmum : y4eb. nocob. ans sy3oB
/ B.10. bepesuH, [1.6. bepe3nH. — M., 2001. — C. 242-245.

KHura —nog 3arnaemem, ecnm Yncro aBTopoB BonbLUe Tpex:

6. CnpaBo4HuK rno anektpoxumumn / cocT. : P.K. Actaxosa [n gp.]. - J1., 1981. - C. 43.



7. MvokcnnaTHbIn uukn pacteHun / A. A. 3emnaHyxvH [n ap.]. — BopoHex : N3a-Bo
BopoHex. roc. yH-Ta, 1986. — 148 c.

MHOroTomMHbIe n3gaHus

8. Ilacno I1. Jloruka opraHnyeckoro cuHtesa : B 2 1./ I. Jlacno. — M. : Mup, 1998. —
T. 1: TeopeTuyeckue npeacrasneHns. — 229 c.

9. ®dusnyeckoe metannosegeHue : B 3 1./ nog pea. P.Y. Kana, N.T. XaaseHa. - T. 2 :
da3oBble NpeBpalleHns B MeTannax v cnnaebl C 0COBbIMM (PU3NYECKU-MU CBOMCTBAMU. —
M., 1987. — C. 129-137.

10. HoBbI cnpaBOYHMK XMMMKA M TexHonora : B 7 T. — T. 3 : XumMmn4yeckoe pas-
HoBecue. CeonctBa pacteopoB / A.B. 3nHueHko [n gp.]. — CI16. : MNMpodeccmnonan, 2004. -
998 c.

CrtaTbs 13 XxypHana

13. KyknuH P.H. YpaBHeHusi coctosHust mexdasHoW rpaHuubl npy agcopbumm
opraHunyeckmx BewecTB Ha anektpoae / P.H. KyknuH // XKypH. uns. xumumn. —2007. — T. 81,
Ne 11. — C. 2038-2045.

14. boronto6oB A.H. O BeLLEeCTBEHHbIX pe30HaHcax B BOMHOBOAE C HEOOQHOPOAHbLIM
3anonHennem / A.H. Boronto6os, A.Jl. denuubiH, M.[l. Manbix // Bect-Huk Mock. yH-Ta.
Cep. ®dusumka. ActpoHomus. — 2001. — Ne 5. — C. 23-25.

CtaTtbs 13 cOOpHUMKa

18. MNeTtpoB B.K. PacueTt anektpuyeckux nomnem m emkoctn koHaeHcaTtopoB / B.K.
MeTpoB // TBepaoTenbHasa 3nNeKTPOHWKA U MUKPOINEKTPOHMKA . €6. Hayd. Tp. / BopoHex.
roc. yH-T. — BopoHex, 2001. — C. 28-33.

19. MpsaxuH A.H. HoBble meToabl B Teopumn xmmmyecknx pasHosecun / A.H. MNpsaxun //
dusnyeckasa xumma. CoBpeMeHHble nNpobnemsl. ExxerogHuk ; noa pea. A.M. KonoTblpkuHa.
- M., 1984. — C. 117-147.

MaTtepuanbl U3 MHTEepHeTa

37. EpuH 0. BblpalleHbl yrnepogHble HaAHOTPYOKM pekopaHon anuvHbl - 18.5 cm / HO.
EpuH // OnemeHTbl 6onbluon Haykn. — (http://elementy.ru/news/431148) (nata obpalieHus:
12.12.2008).

Tembl pechepaToB

no auncumnnuue bA.15 «Xnmnay

1. BuoTtexHonorus un reHHas nHxeHepus — texHonorum XXI seka.
2. HaHoTexHororust kak npMopuTETHOE HanpasrieHWe pasBUTUA HaAYKU U NPOU3BOACTBA B
Poccuinckon ®epgepaunn.

3. XKusHb un pgeatenpHoctb [0. W. MengeneeBa. Uctopusi OTKpbITUS NEPUOANYECKOro



3adKOHa.

© © N o 0 b

[Mnasma — yeTBEpPTOE COCTOSAHME BeLlecTBa.

AmMopdHbIe BeLWecTBa B NpUpoae, TEXHUKE, ObITY.
3almTa 030HOBOIrO 3KpaHa OT XMMUYECKOrO 3arpsi3HEHNS.
[MpymeHeHne CcycneH3nn n amMynbCU B CTPOUTENbCTBE.
MwuHepanbl 1 ropHble NOPOAbl Kak OCHOBa NUTOCEPDI.

KunsHb 1 gearensHocTb C. AppeHunyca.

. Bknag oteuecTBEHHbIX YYEHbIX B pa3BUTUE TEOPUMN SNEKTPONUTUYECKON aMCcoLmaLn.
. CepHas kucnorta — «xneb XMmMny4eckon nNpOMbILLNIEHHOCTUY.

. lcnonb3oBaHne MnHepanbHbIX KACIOT Ha NpeanpusaTuax pasfnmyHoro npoduns.

. UcTtopusa runca

. cTopusa nonyveHnsa n nponssoacrtea antoMmUHNS.

. Knusnb 1 gpeatenbHocTb . [13BK.

16.

Ponb metannoB B NCTopunn 4YeroBEeYEeCKON LMBUNMN3ALMN. |/|CTOpI/IFI OTEYEeCTBEHHON

YyepHon MeTannyprun. CoBpeMeHHOEe MeTannypruyeckoe npon3BoaCTBO.

17.

McTopusa oTedecTBEHHOW LBETHOW MeTannyprun. Porib MeTannoB 1 CnnaBoB B HAayYHO-

TEXHUYECKOM Mporpecce.

18. Poxpgatowme conv — ranorexsl.

19. Uctopuna wBeacKon CrnYKN.

20. NcTtopua BO3HUKHOBEHUS N Pa3BUTUA OpPraHNYeCKon XUMUIMW.

21. XXusHb 1 gearensHocTb A. M. bytneposa.

22. Butanuam u ero kpax.

23. Ponb oOTeYeCTBEHHbIX Y4YeHblX B CTAaHOBMNEHUM W Pa3BUTUM MUPOBOW OpPraHMYeckom
XUMUn

24. Victopusa oTKpbITUA U pa3paboTKm ra3oBbiX N HEPTAHLIX MECTOPOXAEeHU B Poccuiickon
depepauymn.

25. XumMus§ yrrneBogopoaHoOro Chipbs.

26. CnHTETMYECKNE KayvyKu: UCTOpUS,, MHOroobpasue 1 nepcnekTuBhbl.

27. BuoopraHn4eckma XMMnsa: aMMHOKUCINOTbI, 6ENKN N HYKNENHOBbIE KACIOTbI.

28. YrneBogoponHoe TONnBo, ero Buabl U Ha3Ha4yeHue.

Kputepun oueHuBanusa pedepara

OueHka Kputepun

TemMa pedepata He packpbiTa, OBHapyxuBaeTca

HEYOOBJIETBOPUTEJIbHO
CyLLLECTBEHHOE HEernoHMmaHme npobnemsi

YOOBJIETBOPUTEJIBHO | nmetotcs CyLLleCTBEHHbIE OTCTYynSieHns oT




TpeboBaHun K pecdbepupoBaHuio. B yacTHOCTU:
TemMa OcCBeleHa /UWb YaCTU4YHO; [OONYyLLEHbI
dakTnyeckne owmnbkn B cogepxaHun pedbepaTa
UM Npu OTBETE Ha AOMNONHUTENbHbIE BONPOCHI; BO
BPeMS 3aLMTbl OTCYTCTBYET BbIBO/
BbIMOSIHEHbI OCHOBHbIE TpeboBaHus K pedepaTy U
ero 3aiwumte, HO Mpu 3TOM JONyLleHbl HeJovéThl. B
YAaCTHOCTU, WMMEKTCA HETOYHOCTM B W3NOXEHUN
XOPOLLO mMartepuana; oTCyTCTBYET . norn4yeckas
nocrnenoBaTeNbHOCTb B CYXXAEHUAX; HE BblaepXKaH
o6bEM  pedepaTa; UMEKTCS  ynyweHus B
0OOPMSIEHMM; HA OOMNOSTHUTENbHbIE BOMPOCHI MpU
3alMTe AaHbl HEMOJHbLIE OTBETHI
BbiCTaBnsieTcs oby4arowemycs, ecnn obo3HayeHa
npobnema n obocHoBaHa €€ akTyanbHOCTb, caenaH
KpaTKMn aHanua pasfnuyHbiX TOYEK 3pEeHust Ha
paccmaTpmBaeMyto Npobnemy n fIormMYHoO U3noxeHa

OTIMNYHO cobcTBEHHAs No3nuus, copMynmMpoBaHbl BbIBOAbI,
TEMa packpbiTa MONMHOCTbI, BblAepXaH OOBLEM,
cobntoaeHsbl TpeboBaHus K BHELLHEMY

O(bOpMJ'IeHI/I}O, OaHbl NpaBUllbHble OTBETbl Ha
AOnNOoJIHUTEJIbHbIE BOMNPOCHI

UHaMBuayanbHbIM NPOEKT

MHaouBuayanbHbIi - NPOEKT  BbIMOMHAETCA CaMOCTOATENbHO MNO4 PYyKOBOOCTBOM
npenogasaTens No BbIbpaHHOM TEME B paMKax U3y4yaemMon ANCUMNNHLI (NO3HaBaTeNbHON,
y4yebHo-nccnenoBaTenbCKon).

PesynbTaThl BbINOMHEHWS MHAMBUAYANBHOIO NPOEKTa AOMKHbI OTpaXxaThb:

- COPMMPOBAHHOCTb HAaBbLIKOB KOMMYHWKATUBHOWN, Yy4YebHO-MccrneaoBaTenbCKon
0eATenbHOCTU, KPUTUYECKOTO MbILUSIEHWS;

- CMNOCOBHOCTb K MHHOBALMOHHOW, aHaNUTUYECKON, TBOPYECKOW, UHTENNEKTyarnbHOM
AEeATeNnbHOCTY;

- CPOPMUPOBAHHOCTb  HAaBLIKOB  MPOEKTHOM  AEedATEeNnbHOCTM, a  Takke
CaMOCTOATENBHOIMO MNPUMEHEHUS NPUOOPETEHHbIX 3HaHWA W CNOCODBOB AENCTBUK MpU
peeHnn pasnuYHbiX 3aday, WCMOonb3ys 3HAHWA OOHOrO WMAW  HECKOSMbKUX Y4eOHbIX
npeamMeToB UNn NpeamMeTHbIX obnacTten;

- CNOCOBHOCTb MOCTAHOBKM Uenn u opMynNMpoBaHMA TMNOTE3bl UCCeaoBaHus,
nnaHuMpoBaHus paboTbl, OTOOpa W uWHTepnpeTauun HeobxoguMMon UHdOopMauuu,
CTPYKTYPUPOBaHUSA aprymeHtTaumm pesynbTaToB UCCNegoBaHWs Ha OCHOBE COBpaHHbIX
AaHHbIX, Npe3eHTaumm pesynbTaToB.

WHavBuayanbHbi NPOEKT BbINOIHAETCA B TeYEHNe OAHOro y4ebHoro roga B paMkax

y‘-|e6HOFO BpeMeHn, cneunaribHoO 0OTBEeOEHHOro y‘-le6HbIM nfaaHoM, W OOfmKeH ObiTb



NpeacTaBneH B BuAe 3aBEpLUEHHOro yyebHOro wuccnegoBaHua unu paspaboTaHHOro
npoekTa: MHPOPMALMOHHOTIO, NPUKIAAHOIo, MHHOBALMOHHOIO.

B pesynbtate y4ebHO-nccnegoBaTenbCKOM U MPOEKTHOW  OEATENbHOCTU
obyuyatoLmecs nonyyaT npeacTaBneHue:

— 0 (PMNOCOPCKNX U METOAO0SIONMYECKMX OCHOBaHUSX HayyYyHOW [OeATenbHOCTU WU
Hay4HbIX MeToAax, NPUMEHSIEMbIX B UCCreaoBaTeIbCKOM U MPOEKTHOM AeATeNbHOCTY;

— O TaKuMX MOHATUAX, KaK KOHLUEenuus, HayyHas runotesa, MeTOA, SKCMEepUMEHT,
HaOeXHOCTb rMnoTe3bl, MoAenb, MeTod cbopa 1 MeToq aHanu3a AaHHbIX;

— O TOM, 4YeM OTfMyalTCa WUccnegoBaHMs B TyMaHUTapHbIX obnactsax oT
nccnegoBaHUin B eCTECTBEHHBIX HayKax;

— 06 uctopun Hayku;

— 0 HOBenLnX pa3paboTkax B 0611acTn HayKM N TEXHOOTUNA.

Obyvatowmmncs CMoxer:

— pelwaTtb 3aga4n, HaXOASALMECS Ha CTbIKE HECKOSNbKNX YY4EOHbIX OUCUMUNIINH;

— MCMNOMb30BaTb OCHOBHOW anroputMm UCCNeaoBaHWUs NPWU peLleHnun CBOMX yyYebHo-
no3HaBaTesbHbIX 3aay;

— UCMNONb30BaTb OCHOBHbIE MPUHLUUMBI NPOEKTHOW OeATeNbHOCTU NpU peLueHun
cBoux y4ebHo-no3HaBaTenbHbIX 3a4a4 U 3a4ay, BO3HUKAKOLWNX B KYNbTYPHOW MU coLmManbHOM
XU3HU;

— WCNONb30BaTb 3NEMEHTbl MaTeMaTU4yecKoro MOAENUPOBAHUS MpU  peLleHun
nccnegoBaTenbCkMX 3agav;

— UCMONb30BaTb 3JrfieMEHTbl MaTeMaTU4ecKoro aHanmsa pAng uHTepnpeTaumm
pe3ynbTaTtoB, NOSTyYEeHHbIX B Xo4e y4ebHo-nccneaoBaTenbckon paboTsl.

C TOoukM 3peHuns (opMUMPOBaHMS YHMBEPCArbHbIX YYEOHbIX AENCTBMWA, B XoA4e
OCBOEHMSA MPUHUMNOB  Yy4eOHO-UCCreaoBaTeNbCKOM M MPOEKTHOW  AEeATENbHOCTEN
obyuvatomecs HayyaTcs:

— bopmynupoBaTb HaydHyK rMnoTesy, CTaBUTb Lieflb B pamMKax MCCrReaoBaHus u
NPOEKTUPOBAHUS, UCXOOA U3 KYNbTYPHOM HOPMbl U CcoOBpasysacb C npeactaBrieHnssMu ob
obwem b6nare;

— BOCCTaHaBNMBaTb KOHTEKCTbl U MyTU pasBUTUS TOr0 WM WHOrMO BUAA HayYHOW
OeATenbHOCTN, onpeaensas MeCTO CBOEro UuCCrnegoBaHus unm npoekta B obliem
KyNbTYPHOM NPOCTPaHCTBE;

— oTcnexvBaTb W NPUHUMATb BO BHMMaHWE TpeHAbl W TEeHOEeHUUU pasBUTUL
pas3nNU4YHbIX BUOOB AEATENbHOCTU, B TOM YMCIEe HayudHbIX, Y4MTbIBaTb UX MPU NOCTAHOBKE

COOCTBEHHbIX LENewn;



— OUEeHMBaTb pecypcbl, B TOM 4uCNe U HemaTepuanbHble (TakMe, Kak Bpems),
HeobxoaMMble ANA AOCTUXKEHUS NOCTaBNEHHOW Lienu;

— HaxXOAMWTb PasfMyHble UCTOYHUKM MaTepuarnbHbIX U HeMaTepuanbHbIX PeCcypcoB,
NpeaoCcTaBNALLWMX CpeacTBa ANs NPOBEAEHUS UCCNEeAOBaHUN U peanusaunm npoeKkToB B
pasnnyHbIX 0bnacTax AeATeNbHOCTN YenoBeka;

— BCTyNaTb B KOMMYHUKALMIO C AepXaTensaMu pasnmyHbiX TUNOB PECYpPCOB, TOYHO U
OOBEKTUBHO NPE3EHTYS CBOW MPOEKT UMM BO3MOXHbIE pe3ynbTaTbl UCCNEAOBaHUs, C Lenbto
obecneyeHns NpoayKTUBHOIO B3aMMOBBLIFTOAHOIO COTPYAHUYECTBA;

— CaMOCTOSITENIbHO M COBMECTHO C ApYrMMy aBTopamu paspabaTtbiBaTb cuUCTeMy
napameTpoB M KPpUTEPUEB OLIEHKN 3IDEKTUBHOCTM M NPOLAYKTMBHOCTU peanu3aumm npoekTa
NN nccnegoBaHns Ha KaXkaom aTane peanuaaumm 1 no 3aBepLueHnn paboTsl;

— afileKBaTHO OLIEHMBATb PUCKM peanuaaunm NpoekTa u NpoBeAEHNSt UCCNEAO0BAHNS U
npeaycmaTpmBaTtb NyTU MUHUMU3ALMK 3TUX PUCKOB;

— afekBaTHO OueHMBaTb NOCNEeACTBUSA peanu3aumm CBOEro npoekta (M3MeHeHus,
KOTOPbIE€ OH MOBMEYET B XMU3HU OPYrnx nogen, coobLiecTs);

— afleKBaTHO OLleHMBATbL AanbHeNLWee pa3BMTUE CBOEro NPOEKTa Uy UCCNeaoBaHus,
BMAETb BO3MOXHbIE BapuaHTbl NPUMEHEHNST Pe3ynbTaToB.

TpeboBaHua kK opopMneHunto

CTpyKTypa uHAUBUAYaNbHOIro NpoekKkTa

MHamBuayanbHbIi NPOEKT AOIMKEH BKOYaTb B ceba crnegyolime nyHKTbI

1. TUTyNbHBIN NNCT — COAEPXUT HasBaHWe y4ebHOro 3aBedeHus U OUCLUUMIUHBI,
Temy pabotbl, PO 1 Homep rpynnbl obydvatowerocss, PUNO npenogasatens (U yyYeHyto
CTeneHb, eCrnin eCTb), ropoa U rog HanucaHus paboThbl.

2. BBegeHve — npMBoguTCs apryMeHTaumsi aktyanbHOCTU BbIOpaHHOW TeMbI, Lenu v
3ajaun npoekTa.

3. OcHoBHasa yacTb — npefcTaBnsieTca B BMAE pasgenoB vnu rnas. B nocnegHem
crny4vae rnaBa COCTOMT M3 HECKONbKMX naparpadoB. PekomeHayemoe Konu4ecTBO rnaB
(paspenoB) — 2-3, naparpacoB B rnaesax — 2-3. Kaxgbin pasgen (rnaea) HaumMHaeTcs C
HOBOro nucta. HassaHusa rnaeB unu pasgenoB He AOMKHbI 4yb6nupoBaTbe Ha3BaHME TEMbI, a
Ha3BaHusA NaparpadoB — Ha3BaHus rnas. Kaxgas rmaBa unu pasgen AOMKHbI pacKkpbiBaTb
onpeaenéHHyo YacTb TEMbI, @ B COBOKYMHOCTM — BCIO TEMY LIESTUKOM.

4. 3akntoveHne - noaBoaATCA OCHOBHblE BbIBOAbI M pe3ynbTaTbl MCCNeaoBaHus,
BO3MOXHbl pekoMeHAaumm ansa ganbHenwen padboTol.

5. Cnucok nuTepaTypbl - nepevYeHb WCTOMHWMKOB W nuTepaTypbl, KOTOpble

O6yvatowmnca ucnonb3oBan nNpuM  HanMcaHuMM  TeopeTudeckonm Yactm  paboThbl.



CocTtaBnseTtcsa B nopsake ynoMMHaHWA UCTOYHMKA B TeKCTe pedeparta. [lpuBeTtcTByeTcd
MCMONb30BaHME HayyHOW nuTepaTypbl  (MccneposaTtenbCckne crtatb M 0630pbl).
PaspeluaeTcs ncnonb3oBaHne NMHTEPHET-UCTOYHUKOB.

MapameTpbl O0OpMAEHUs NPOeKTa aHanornyHbl oopmneHuio pedeparty (B TOM
4Yucne n CrMcok nNuTepaTypsbl).

[MpoeKT npegocTaBnsieTCca Ha NPOBEPKY B 3NeKTpoHHOM Buge. Obyyatrowmimncsa Takke
06s13aH nNoarotoBuTb Hebonbluyto npeseHTaumto npu nomowm MO Power Point. 3awmta
NpoeKTa OCYLLECTBNAETCA BO BPEMS ayAUTOPHbIX 3aHATUI (He Bonee 3-X MUHYT Ha goknag,
n He Bonee 4-x MUHYT AN OTBETOB Ha AOMOMHUTENbHbIE BOMPOCHI). HAMBMAYanNbHbIN
NPOEKT MOXET BbINOSTHATLCS Kak 0gHMM oby4vatomnmcs, Tak n manon rpynnon (He 6onee 3-
X YernoBek Ha OAHy TeMmy, Ha YCMOTpeHue npenopasaTens). B HasHayeHHbIM [OeHb
obyyaloLwmncsa BoICTynaeT ¢ AOKNaAOM M npe3eHTaunen. MItoroeas oueHka cknagbiBaetcd
NX MMCbMEHHO OPOPMITEHHON PaboTbl N Pe3yNbTaToB 3aLUUTHI.

Obyvatowmunca npegoctasnget paboTy Ha MpPoOBeEpPKYy B 3EKTPOHHOMY Buae B
crneuMannsavpoBaHHOM pasfene AUCUMNIMHBLI Ha nopTane 3NeKTPOHHOro yHuBepcuTeTa
Moodle.

Tembl MHAMBUAYaNbHbIX MPOEKTOB
no aucumnnuue b.15 Xumusa
CoBpemeHHble MeToabl 06e33apakmBaHus BOAbI.
AnnoTtponna metannos.
CuHTes 114-ro anemeHTa — TPUYyM@ POCCUNCKUX (PU3NKOB-AOEPLLNKOB.
M3oTonbl BOAOpOAA.

Vicnonb3oBaHue paanoakTUBHbLIX U30TOMOB B TEXHUYECKUX LIeSIsX.

2 o o

PeHTreHOBCKOE U3ny4YyeHne n ero NCnofnb3oBaHUe B TEXHUKE U MeaULUNHE.

7. OxpaHa oOkpyxawLen cpegbl OT XMMUYECKOro 3arpsasHeHusi. KonmyecTBeHHble
XapakTepUCTUKM 3arpa3HEHNS OKpY>KatoLLLen cpeabl.

8. [pumeHenne TBepaoro u razoobpasHoro okcuaa yrrnepoaa (1V).

9. [pyboaucnepcHble cuUCTEMbI, WX Knaccudukaums U UCMNONb3OBaHWE B
npodeCccnoHanbHON OeATENbHOCTM.

10. KocmeTuyeckue renu.

11. PactBOpbl BOKPYr Hac. Tunbl pacTBOPOB.

12. Bopa Kak peareHT n cpefa gna XMMMUYecKoro npotecca.

13. YcTpaHeHue XeCTKOCTU BOAbl HAa NPOMBbILLNIEHHbIX NPEANPUATUSX.

14. Okcmabl U CONU Kak CTpouTernbHble MaTepuansl.

15. HOBapeHHaﬂ COJ1b KaK XMMNYECKOE Cblpbe.



16.
17.
18.
19.
20.

MHoronmkuii kapboHaT Kanbums: B MpMpoae, B NPOMbILLIEHHOCTH, B ObITY.
Peakumm ropeHnst Ha NPoM3BOACTBE U B ObITY.

BupTyanbHoe MoAenmMpoBaHne XMMUYECKUX MPOLLECCOB.

OneKTponu3 pacTBOPOB 3MEKTPOSINTOB.

npaKTI/I‘-IeCKOG NnPUMEHeHNe J3NEeKTPOoJin3a: pa(*)VIHI/IpOBaHI/Ie, rajibBaHoMmMacTuka,

ranbBaHOCTErunA.

21.
22.
23.
24.
25.
26.
27.
28.

OneKTponMTUYeckoe rnosydeHne u paduHMpoBaHue Meau.

Koppoausi meTannos 1 cnocobbl 3aLuTbl OT KOPPO3UN.

NHepTHble nnu 6rnaropogHble rasbl.

CoBpeMeHHble NpeacTaBnNeHNs 0 TEOPUN XMMUYECKOTO CTPOEHMS.

3Konornyeckne acnekTbl UCMoNb30BaHMS YreBOAOPOAHOMO ChIpbSi.
Pe3nHoTexXHNYeckoe NPOn3BOACTBO U €ro Posib B Hay4YHO-TEXHUYECKOM MpOrpecce.
CBapo4HOe NPOM3BOACTBO M POSlb XMMUW YrNEeBOAOPOAOB B HEM.

He(*)Tb N ee TpaHCNnopTMpOBKa KakK OCHOBa B3aMMOBbLIrOAHOIo MeXxayHapogHOro

COTpyAHMYecTBa.

KpuTepuu oueHMBaHUA MHAMBUAYaNbLHOro NpoekKTa

OueHka Kputepum

HEYOOBJIETBOPUTEJIbHO | npoekTta He packpbITa, obHapyxunBaeTcs

oby4yaloLWnncs He nNpegocTaBun NPOEKT unm Tema

CYLLECTBEHHOE HEerNnoHUMaHue nNpoGnemsi

YOOBJIETBOPUTEJIBHO | nonHOCTbO packpbiThl 3agayM U Lenn MpoekTa,

o6yqa+ou.wu7|0ﬂ noaroToBus1 TeEOPETUYECKYHO YHacCTb
npoekTta, HO TemMma ocBAlweHa He TMOJIHOCTbH, He

AONyLeHbl OWMOKN B O0DOPMIIEHMUN, OTCYTCTBYIOT
BbIBOAbI O NpoaenaHHon paboTe.

Ob6yvarowmnca OpueHTUpyeTcss B TEOPETUYECKON
base NpoeKTa; AonycKarTCs OLLINOKM B
0POPMIIEHMM N HE TOYHOE U3NOXEHME MaTepuana.
Obyvaowmnca He MOXeT caenatb YeTKun wu
XOPOLWO nornyeckun BbIBOA4 O npogenaHHonm paboTe;
OTCYTCTBYET Jormyeckass nocrnegoBaTeNibHOCTb B
CY)XOEHUNAX; Ha [OOMONHUTENbHbIE BOMPOCHI MNpPU
3awmTte gaHbl HenosHble oTBeTbl. Obyvatowmincs
NnoaroToBUMA NPE3EHTAUMIO K 3aLMTe NPOEKTa.

OOyvatoWwmincs  XOpOLIO  OpUEHTUpyeTcs B
TEOPETMNYECKOM 6ase npoekTa. MpoekT
COOTBETCTBYeT cTaHAapTaM odopmneHus. [Mpu
3awmute  pabotbl  obyvatowmnca  nposiBNAET

OTJ/IMYHO NTAKOHUYHOCTb U CUCTEMATUYHOCTb B U3NOXEHUU
Matepuana, ymeeT aHanus3MpoBatb W [JenaTtb
BbIBObI, aprymeHTumpyeTt cBOU OTBEThHI.

O6yuatowmmncs NnoAroToBU NpPe3eHTaumto K 3almre
npoekTa.




n POMEXYTOYHaA aTTecTtauus

Llenblo npomexyToyHOW aTTecTtauum SBMSETCS NpOBEpKa KadecTBa OCBOEHMUS
pe3ynbtatoB 0bydeHnss no gucumnnunHe B[.15 «Xumusax». [NpomexyToyHas aTtTectauums
npegnonaraet gna oby4yalolerocsa — OUueHKY OOCTWXKEeHUM B y4ebHOM OeATenbHOCTU U
CTEMNEHN OCBOEHMUS pe3yribTaToB 0b6yYeHus.

MMCbMEHHbIN 3a4eT C OLIEHKOW MOBOAUTCS B KOMOMHMPOBAHHOW dhopMe, Kaxabln
obyvarowmncsa nonyydaet KVMM, B KOTOPOM COAEPXUTCA OBa TEOPETUYECKMX BOMpoOcCa,
3aflaHne Ha pelueHne OpraHM4ecKom LIeNOYKM U pacyE€THOe 3adaHne No HeopraHN4ecKom u
obwen xumnn. MNepBbii TEOPETUYECKMIA BOMPOC OTHOCUTCS K TEME OpPraHMYecKom XMMUW,
BTOPOW — K HEOPraHN4Yeckomn 1 obLLEN XUMUW.

B 3apaHum Ha pelueHMe oOpraHuMYeckom uenoyknm obyyawwemyca Heobxogmmo
pewnTb LIEenoYKy C HECKONbKMMU HEeU3BECTHbIMU BellecTBamu. [1pu BbINOMIHEHUMM 3TOro
TMNa 3agaHuni  obyvarwMhnca [[OSMKEeH MCMNoSb30oBaTh  UCKIOYUTENBHO CTPYKTYPHbIE
dopmyrnbl coeamnHeHnn (bpyTTo-dopMyIbl HE AOMNYCKAaKTCS).

Pac4yéTtHoe 3ajaHMe CBA3aHHO C TEMOW HeopraHmyeckonm u obuien xumum (pacdet
KOHCTaHTbl Auccounaumm anektponuta, pH pactBopa, COCTaBUTb ONEKTPOHHbIE U
rpadpudeckne dopmynbl Ansi HEeUTpasibHbIX aTOMOB WM WMOHOB, HanucatTb YypaBHEHue
rmaponunsa unu anekTponuaa).

[MepeyeHb BOMPOCOB [ONA MOArOTOBKM K 3a4yeTy C OLEHKOW npefocTaBndeTca
3apaHee (He MeHee 4YeM 3a Mecsl A0 AaTbl 3a4eTa C oueHKoM). YacTb BOMpPOCOB MOXET
ObITb UCKMOYEHA OS5 NOArOTOBKM (HA YCMOTPEHUe npenogasartens).

Ha 3ayete c oueHkon obyvawuwemyca paspellaeTcs ucnonb3oBatb Tabnuuy
pacTBopMMOCTH, Tabnmuy MeHaeneeBa, 3aNEKTPOXMMUYECKUA PaL, HanpshKeHNs MeTansos,
YUCTblE  YEPHOBUKM U  INEKTPOHHbIN  Kanbkynatop. [lonHocTblo  mcknoyaeTcd
MCcnonb3oBaHMe MOBUNBHOIO YCTPOMUCTBA.

MepeyeHb BONPOCOB K NPOMEXYTOYHOM aTTecTauum B (popMe aK3ameHa

Paspgen «OpraHnyeckaa XxmumMums»
1. Teopus cTpoeHna opraHndeckux coegmHeHnin M.A. byTtnepoBa
2. Nsomepusa coemHeHUI B opraHn4eckon xumuun. Buabl nsomepum.
3. HomeHknatypa opraHM4yeckux coeguHeHnn 1 pyHKUNOHaNbHbIX rpynn
4. AnkaHbl. LinknoankaHbl. OnekTpoHHOe CTpoeHne Monekyrnbl. Cnocobbl nony4eHus.
Xnmumyeckme cBoncTea
5. AnKeHbl. JNeKTPOHHOEe CTpoeHne Monekynbl. Cnocobbl nonyyeHns. XmMmmnyeckme

CBOMCTBA



6. ANKMHbI. QNEKTPOHHOE CTpoeHne Monekynbl. Cnocobbl nonyvyeHus. Xumumyeckue
cBOWUCTBa

7. AnkagueHbl. ONEKTPOHHOe CTpoeHue Mornekynbl. Cnocobbl  nonyyeHus.
Xnmuyeckme cBonctaa. [1oHATME M OCHOBHbIE BUAbI Kay4YyKOB.

8. ApeHbl. ONeKTpoHHOE CTpoeHne morekynbl. Cnocobbl nonyyeHus. Xumunyeckme
CBOWUCTBa

9. MNpupoaHble NCTOYHUKKM yrneBogopoaoB. Hedtb. NepepaboTka HepTH.

10 Cnumptbl. Knaccudukaums. MHOroatomMHble CnNUpPTbl. ONEKTPOHHOE CTPOEHME
morekynbl. Cnocobbl nonyyYeHns. Xmmnyeckne CBOMCTBa

11. ®eHonbl. CTpoeHne Mmonekyrnbl. Cnocobbl nonyvyeHnst. Xummyeckme CBOMCTBa

12. Anbgervabl U keToHbl. CTpoeHue morekyrnbl. Cnocobbl nonyyeHns. XmMmuyeckme
cBoOKCTBa

13. Kap6GoHoBble kucnotbl. Knaccudpumkaumsa. MoHokapbOHOBbIE HAaCbILWEHHbIe
kncnotbl. CTpoeHne monekysbl. Cnocobbl nonyyvyeHnsi. Xummyeckme CBOMCTBa

14. CnoxHble 3¢pmpbl MOHOKaPOOHOBBIX KACMOT: NOMy4YeHne U XMMUYEeCKNe CBONCTBA.
Knpbl. CTpoeHne monekynbl. Cnocobbl nonyyeHnsi. Xnmmyeckme ceBonctea. Meina

15. YrneBogbl. Knaccudgukaumsa. MoHocaxapuabl. [1oko3a, kpaxman u caxaposa.
CtpoeHune monekyn. Cnocobbl nonyyeHusi. Xummnyeckune cBOMCTBa

16. AmuHbl. Knaccudukauusa. Anudartmyeckme n apomaTndeckne (aHWnmnH) aMmmnHbl.
CtpoeHune monekynbl. Cnocobbl nonyvYeHnsa. XuMmnyeckne CBOMCTBa

17. AmwnHokucnotbl. Knaccudukaums. Wsomepus. [loHATME O 3aMEHUMbIX W
He3aMeHNMbIX amuHokucrotax. CTpoeHne monekynbl. Cnocobbl nonyyeHns. XmMmmnyeckme
cBovcTBa

18. benkun. Knaccudgukaums. CTpykTypbl 6enkoB. LiBeTHble peakumm 6enkos

19. HykneuHosble kucnotel. PHK n OHK. CtpoeHue monekynbl. Hykneotugbl u
HyKneoanapl. A30TUCTblE OCHOBaHUS, BXOASALLINE B COCTAB MOJSIEKYS HYKNENHOBbBIX KUCNOT

20. bBuonornyeckn akTMBHble coefuHeHusi. ButamuHbl, TrOpMOHbLI, NekapcTBa.
Knaccudgmkauus. NpumeHeHue.

Paspen «O6Lwasa n HeopraHM4yeckasa XMumMmus»

1. CoctaB BeuecTtBa. OcHOBHble MOHATUA. Knaccudmkauusa sewiecTtB. MamepeHue
BellecTBa. [[a30Bble 3aKOHbI.

2. Nepnogndeckun 3akoH [O.N. Mengeneea ([13). 3aKOHOMEPHOCTU M3MEHEHMS
CBOMNCTB XMMWYECKNX 3NIEMEHTOB.

3. CtpoeHne artoma. CoBpemMeHHble NpeacTaBneHnss O CTPOeHUM aToma.

SJ'IeKTpOHHaFI obornoyka n ee CTpoeHue.



4. Xnmmnyeckas cBasb. Knaccugukaumns m Buabl XUMUYECKON CBSA3MN.

5. PacTtBopbl. Knaccudukaumsi. Cnocobbl BblpaXkeHUst KOHLEeHTpaLuun.

6. Teopus anekTponutudeckon amccounaumm. OCHOBHblE onpeneneHns u
nonoxeHusa. MexaHmambl guccoumauunm.

7. Ouccounauma  Boabl. WMoHHOe npousBegeHne Boabl. BopgopogHbin m
rMOPOKCUNbHBIA NOKasaTenu.

8. [maponus conen. CoeanHeHus, noaBepraroLime peakumsam rmgponmnsy

9. OnekTponua. JNEeKTPOXMMWUYECKUA PAO HaMpsKeHUs MeTannoB. JNekTporiva
pacnnaBoB 1 pacTBOPOB 3NIEKTPOSIUTOB.

10. OkucnutenbHoO-BOCCTaHOBUTENbHbIE peakuun. Knaccudukaums. HanpasneHue
NPOTEKAHNSA OKUCIUTENbHO-BOCCTAHOBUTENbHbBIX peakuun. BnuaHue pH cpegbl Ha
NpOTEKAHNE OKUCINTENbHO-BOCCTAHOBUTENbHbLIX PeakL .

11. Xumuyeckne peakumn. Knaccudukaums (No 4ucny u cocTaBy pearupyrolmx
peakuun; No0 U3MEHEHUIO CTEMNEHN OKUCIIEHUS; NO TennoBoMy adpdeKkTy; No HanpaBrieHUo
peakuun).

12. BeposTHOCTb NPOTEKAHUA XUMMUYECKUX peakuun. TennoBon adhdekT peakuuu,
SHTponus, aHeprua M'mbb6ca. 3akoH 'ecca n ero cneacTeus.

13. CKopoCTb XMMMUYeCKUX peakumin. PakTopbl, BNUSAIOLLME HA CKOPOCTb peakuuwn.
OHeprusa akTmBauuu.

14. Knaccncumkauma XMMUYECKMX peakunnm (MO  HanpaBneHu peakumm, no
MexXaHu3My MpoTeKaHusi, Mo MCMONb30BaHWIO KaTanusaTtopa). XvMMudeckoe paBHOBecUe.
MpuHuwnn Je WaTtenbe n ero cneacreums.

15. MNMonumepsbl: opraHudeckne n HeopraHudeckme nonumepsl. Knaccudukauyus,
CTPYKTYypa NONIMMEpPOB.

16. OCHOBHbIE KrnacCbl OPraHN4YeCcKNX U HeopraHM4Yeckux coeamHeHnn. OCHoBaHUS.
KncnoTbl opraHmyeckme n HeopraHndeckue.

17. OCHOBHbIEe KNnaccbl OPraHMYeckUx U HeopraHnyeckun coegmHeHnn. OCHoBaHUS U
conun. N'eHeTnYeckas CBA3b MeXAy KraccaMmn COegUHEHUN.

18. Knaccudpumkauyus sewects. Obwue onpegenenus. Metannsi.

19. Knaccudpumkauus sewects. Obumne onpegenenus. Hemetannbi.



KomMnneKT KOHTPONbHO-U3MepUTENbHbLIX MaTepUanoB K 3a4eTy C OLleHKOMU

YTBEPXXOAIKO
3aBeayowmin kacenpomn
aHanUTUYEeCKOn XumMum

Enuceesa T.B.

. .20
CneuyuanbHocTb 20.02.01 3konornyeckas 6e30nacHOCTb NPUPOAHbBIX
KOMMNEKCOB
OucunnnuHa_ B.15. Xumus
Kypc nepebii  Popma obyyeHnss _oyHas Bwup atTrectauum _npomexyTtovHas

Bua KOHTpONsa _3a4eT C OLeHKou

KoHTponbHO-u3meputenbHbin matepuan Ne 1

1. MpupogHbie NCTOYHMKM yrieBogoponoB. HedTb. MNepepaboTka HeGTHK.

2. CKOpPOCTb XMMMUYECKUX peakunn. PakTopbl, BAULAIOLWNE Ha CKOPOCTb peakunn. JHeprud
aKkTuBaLmm.

3. Hanvwunte ypaBHeHUs peakLumi, C NOMOLLBbI KOTOPbIX MOXHO OCYLLECTBUTb CrieayoLne

npeBpaLLeHus:

C,H, «— CH, — CH,CI.

lMpn HanucaHun ypaBHEHUN peakuun UCMNoNb3ynuTe CTPYKTYpHble (POpMyrbl OpraHUYeCcKnx
BELLIECTB.
4. o TEPMOXMMMYECKOMY YPaBHEHUIO BblYMCNNUTE 00beM aueTuneHa, HeobxoanumbIN Ang

nonyyexmst 3250 k[x TennoThbl.

2C,H,,, + 50y, = 4COy, + 2H,0,,, + 2600 [l

MpenogaBaTenb Bonkoea O.E.

KpuTepuu oueHMBaHUA NpOMeXyTOYHOM aTTecTauum

OueHka Kputepum

oby4atowmnmncsa He ocsoun 0bsiI3aTenbHOro MUHUMYMa
3HaHW npeameTa, He crnocobeH OTBETUTL Ha BOMPOChI
HEYOOBNETBOPUTENBLHO | KM paxe npu  gononHWTenbHbIX  HABOASALLMX
Bonpocax npenopasarens, He BbINONHeHa
opraHuyeckas Lenoyka, He pelleHo pacyeTHoe
3afjaHve




YAOBNETBOPUTEJIbBHO

oby4varowmnncs Bnageet OCHOBHbIM OObEMOM 3HAHWUK
no  gucuMniuHe; NpPosABNsieT  3aTpygHEeHus B
CaMOCTOATENbHbIX OTBETax, OnepupyeT HEeTOYHbIMMU
dopMynnpoBKamu; B npoLiecce OTBETOB A0MNYyCKalTCA
owmnbKM nNo cywecTtsy BOMPOCOB; oObyyarowmmncs
aenaet ownbKn nNpu peLueHnn opraHNYeckom LEenoYKkm
(NMpBOANT HEBepHble MPOAYKTbl peakuuu), HapyLlleH
NOTNMYECKUN  XOA4 pPEeLUeHMst BTOPOro PacyYETHOro
3agaHusa

XOPOWO

obyvarowmnncs BnageeTt 3HaHUSAMN ANCUMNINHBI MOYTU
B MofnHOM oObemMe nporpammbl (UMelTCs npobensl
3HaHWA TONMbKO B HEKOTOPbIX, OCOBEHHO CIIOXHbIX
pasgenax); CaMOCTOATeSIbHO M oT4yacTM  npu
HaBOASALINX BOMpOCax AaeT NOSIHOLEHHbIE OTBETbI Ha
Bonpocbl KWM; He Bcerga BblgendeTr Haubonee
CYLEeCTBEHHOE, HO He [JOoMnyckaeT BMECTe C TEM
cepbesHbIX OWKMOOK B OTBETaxX; 4OMycKaeT HETOYHOCTU
Npw peLleHnn 3agay npu npaBuUibHOM XOA4e peLleHus.

OTJINYHO

oOyvarolmncs Bnageet 3HaHMAMW npegmeTa B
NonHOM obbeme y4yebHOW nporpammbl, OOCTATOYHO
rny6oKo ocMbICNMBaeT ANCLMMINHY; CaMOCTOSTENBHO,
B JTOrM4ecKoun nocriegoBaTesibHOCTU U ucHepnbiBatoLLe
oTBe4yaeT Ha Bce Bonpocbl KM, nogyepkmBan npwu
3TOM CcamMoOe CyLWeCTBEeHHOe; TMpaBuibHO peluaeT
3agaum KUM; ymeeT aHanusupoBaTb, CpaBHMBATb,
knaccudpuumpoBaTtb, 0606LWaTb, KOHKPETM3MPOBATL U
cucTemMaTuanpoBaTb M3YYEHHbIN Matepuarn, BblaensTb
B HEM rnaBHOe, YycCTaHaBnMBatb  MNPUYNHHO-
CNefCTBEHHbIE CBA3N

CocTtaBuTtenb

O. E. BonkoBa 01.09.2023 .




