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NACNOPT ®OHOA OLUEHOYHbLIX CPEACTB

B.12 Xumusa

doHO  OUEeHOYHbIX  cpeacTB  paspabotaH Ha  ocHoBe — deaepanbHOro
rocyaapcTBeHHOro obpasoBaTenbHOro  crtaHgapta cpedHero  npodecCUoHanbHOro
obpasoBaHunga (ProC CrI10O) no cneumanbHocTn «20.02.01 Bkonornyeckas 6e3o0nacHOCTb
NPUPOAHBIX KOMMNIIEKCOBY, YTBEPXAEHHOro npukasoM MuHuctepctsa obpa3oBaHNs U HayKu
Poccuinckon ®epepauumn ot 13 mona 2021 r. Ne 449 "O6 ytBepxaeHun cheaepanbHOro
rocyaapCTBeHHOro obpasoBaTenbHOro  crtaHgapta cpedHero  nNpodeCcCUoHanbHOro
obpasoBaHunsa no cneuymnanbHocTn «20.02.01 Okonornyeckass 6e30nNacHOCTb MPUPOAHBIX
KOMMJIEKCOB» U B COOTBETCTBUM C paboyven nporpammon oblieobpasoBaTenibHON y4ebHON
ancuunnuubl B.12 Xumus.

y4yebHON ancumnnunHbl — TpeboBaHuA K pesynbTaTtam ocBoeHusa. POC BknwovaeT
KOHTPOmNbHblE MaTepuanbl A NpOBeOeHUS TEeKyLWero KOHTPONs YCNeBaemMoCTun W
NPOMEXYTOYHOM aTTecTaumm B opme 3a4eTa C OLEeHKON.

@®OC paspaboTaHbl Ha OCHOBAHUW MONOXEHWUN:

1. M Bry 2.2.01 — 2015 lNonoxeHne o0 nopsiake opraHuMsauum M OCYyLLECTBIEHUS
obpasoBaTenbHOW  OEATENbHOCTM,  MPOMEXYTOYHOM  aTTecTauuMm MO OCHOBHbIM
npodeccuoHanbHbiM  0obpasoBaTefibHbIM  MporpaMMamMm  cpegHero  npodecCcuoHanbHOro
obpasoBaHns B BOpoHEXXCKOM rocyapCTBEHHOM YHMUBEPCUTETE.

2. M Bry 2.2.04 — 2016 lNonoxeHne o popmnpoBaHnn oHLa OLIEHOYHbLIX CPEeaCTB
ana  artrectauum  obyvawwmxcs no  obpasoBaTenbHbIM - MporpamMmaM  CpegHero
npodeccuoHanbHOro obpasoBaHna BopoHEXCKOro rocyfapCTBEHHOIO yHuBepcuTeTa.

3. T Bry 2.1.04 — 2020 lNonoxeHne o Tekyllen aTrectauumn oby4varomxcs no
OCHOBHbIM  npodeccuoHarnbHbIM  OobpasoBaTefibHbiM  nporpammamMm  BopoHexckoro
rocyaapCTBEHHOIO YHMBEpPCUTETA.

4. YcraB ®I'BOY BO «Bl'Y».

1. Llenu n 3apgayum obweobpasoBaTtenbHON

CopgepxaHue nporpammbl yyebHon gucuunnuHbl B[.12 Xumua HanpasneHo Ha
AOCTWXKEHUe crneayroLlmx ueneun:

- hopmupoBaHue y oBy4varoLUXCAa YMEHUS OUeHMBaTb 3HAYUMOCTb XMMMUYECKOro
3HaHUA ON8 KaXOoro YernoBeka;

- dopmmpoBaHue npeactaBneHuni: o] XUMUNYECKOMN COCTaBSAOLLEN
€CTeCTBEHHOHAYYHOW KapTWMHbI MUpa, PONM XUMUM B MNO3HAHWUM SIBMIEHUN npupoabl, B
POPMMPOBAHUN MbILUNEHNA U KYNbTypbl JIMYHOCTKU, €€ (PYHKUMOHANbHOM FPamMOTHOCTH,
HeobxooMMOW [ONs peLlleHMs MNpakTUYeCKMX 3ajad W 3KONormvyeckn o6OCHOBAHHOIO
OTHOLLEHMS K CBOEMY 340POBbLIO N NPUPOLHOM Cpeae;

- pasBuTue y OOyYalLMXCH YMEHWA pasnuyatb (PakTbl U OLEHKW, CpaBHUBATb
OLlEHOYHbIE BbIBOAbI, BUOAETb WUX CBA3b C KPUTEPUSMU OLEHOK U CBA3b KPUTEPUEB C
onpeaeneHHon CUCTEMOM LEHHocTen, dopmynmnpoBaTb M OBOCHOBbLIBaTb COOCTBEHHYHO
NO3NLMIO;

- npuobpeTeHne obyyarowmnmMmca onbiTa pasHoOObpasHOM AeATENBHOCTU, NO3HAHUS U
CaMOMO3HaHUS; KIMOYEBLIX HABbLIKOB, MMEKLLMX YHUBEPCAlIbHOE 3HAYeHue Ans pasnnyHbiX
BMAOB AEATENbHOCTU (HaBbIKOB pelueHusi NpobremM, NpUHATUSA peLleHnin, noucka, aHanmsa
n ob6paboTkn UHOpPMaLMKM, KOMMYHUKATUBHbIX HaBbIKOB, HaBbIKOB M3MEPEHWMN,
coTpyaHnyecTBa, 6esonacHoro obpalleHuns ¢ BewecTBaMmm B MNOBCEOHEBHON XXN3HN).

B pesynbTtate ocBoeHUS ANCLMMNHBI 0ByYalowmMincsa JOMMKeH YMeTb:

— packpbiBaTb Ha npumepax porib XMMUn B (POPMUPOBAHUM COBPEMEHHOW Hay4HOW
KapTUHbI MMpPa 1 B MPaKTUYECKON AeATENIbHOCTM YEroBeKa;



— [OEeMOHCTpMpOoBaTb Ha MpuMepax B3auUMOCBA3b MexXdy XUMWENn W [OpYyrumu
€CTEeCTBEHHbIMM HayKaMmMu;

— packpbiBaTb Ha npuMepax MoSIOXKEHNA Teopun XuMmudeckoro ctpoeHuns A.M.
Bytneposa;

— TMPUMEHATb MpaBuna CUcTemMaTUyYeckon MeXOyHapoO4HOM HOMEHKNaTypbl Kak
CpeacTBa pasnuMyeHns n naeHTnrKaLmm BeLecTs o X COCTaBy U CTPOEHUIO;

— COCTaBNATb MONEKYNSAPHbIE U CTPYKTYPHbIE (POPMYSbl OPraHNYeCKnX BeLecTB Kak
HocuTenen WMHdoOpMauMm O CTPOEHUW BeLLecTBa, €ro CBOMCTBaX W MPUHAASIEXHOCTU K
onpegeneHHoMy Kraccy CoeAuHEHUN;

— XapakTepu3oBaTb OpraHM4yecKkne BellecTBa NO COCTaBy, CTPOEHWUIO U CBOWCTBaM,
yCTaHaBnMBaTb MPUYUHHO-CNEOCTBEHHbIE CBA3W MeXAYy [OaHHbIMW XapaKTepucTukamu
BELLeCTBa;

— NpUBOAMTb MPUMEPblI XUMUYECKUX peakuui, pacKpbiBaKOLWMX XapaKTepHble
CBOWCTBA TUMNUYHbIX MpPeAcTaBUTENEN KNAcCOB OpraHMYecKMx BeLlecTB C Uenbi  UX
noeHTnrkaumm n o6 bACHeHNA obnacTu NPUMEHEHUs;

— MNPOrHO3MpOBaTb BO3MOXHOCTb MPOTEKAHUA XUMUYECKUX peakuum Ha OCHOBEe
3HaHMA O TuUMNax XMMUYECKOM CBA3N B MOJIEKynax peareHToB W UX peakuMOHHOM
cnocobHoCTY;

— UCMonb30BaTb 3HaHUS O COCTaBe, CTPOEHUN U XMMUYECKUX CBOMCTBAX BELLECTB
anga 6e3onacHoOro NpMMeHeHUs B NPakTUYeCKon AeATeNbHOCTY;

— NPUBOAUTL NPUMEPbLI MNPAaKTUYECKOro MUCMONb30BaHUA MNPOAYKTOB nepepaboTku
HepbTM WM NPUPOOHOro rasa, BbICOKOMOMEKYNAPHbIX coeauMHeHUn  (NONUATUNEHa,
CUHTETUYECKOrO Kay4dyka, aueTaTHOro BOSIokHa);

— YCTaHaBNMBaTb 3aBMCUMOCTb CKOPOCTU XUMUYECKOW peakumm U CMeLLeHUs
XUMMNYECKOro paBHOBECUSI OT pasfnyHbiX PaKTOPOB C LeNbio onpeaernieHnss onTuManbHbIX
YCIOBWUA NPOTEKAHUA XMMUYECKUX MPOLECCOB;

— NPUBOAUTL NPUMeEpPBI TMAPOSIM3a Cosen;

— NpUBOANTL NPUMEPbI OKUCNUTENBbHO-BOCCTAHOBUTENBbHBLIX peakuuMi B MNpupoae,
NPON3BOACTBEHHBIX NPOLECCaXx N XU3HeaeATeNbHOCTU OpraHn3moB;

— NMPUBOAUTbL MPUMEpPbI XMMUYECKMX peaKkuui, packpbiBalOWmUX obLme XmMMmmnyeckme
CBOMCTBA NPOCTbIX BELLECTB — METASIIIOB U HEMETAaNO0B;

—  OCYyLeCTBMASATb  MOUCK  XUMMYECKOW  MHGOPMaLMM MO Ha3BaHUAM,
naeHTudurkaTopam, CTPyKTypHbIM (hopMyfiaMm BELLECTB;

— KPUTUYECKN OueHMBaTb W MHTEPNPEeTUpoOBaTb XUMMUYECKYKD MHGOPMAaLMIO,
cogepxallytocsi B COOBLLEeHUAX cpeacTB MaccoBoM MHopMauun, pecypcax MHTepHeTa,
Hay4YHO-NOMNYNIAPHbIX CTATbAX C TOYKN 3PEHUS €CTECTBEHHO-HAYy4YHOW KOPPEKTHOCTU B LiEensiX
BbISIBIIEHNS OLLUMBOYHBIX CY>XAEHUA 1 (POPMUPOBAHNSA CODCTBEHHOW NO3ULMK;

— npeactaBnATb  NyTM  peweHus rnobanbHblx npobrem, croAwmx nepeg
4YerioBEYEeCTBOM: 3KOSIOMMYECKUX, IHEPreTUYECKUX, CbIPbEBLIX, N POSib XUMUU B pPELLEHUU
3TuX npobnem.

B pesynbTtate ocBoeHMs ANCUMMNNHBI 0ByYaloWmMncsa JOIMKEH 3HaTb:

— KI0YeBble MOHATUSA Y 3aKOHOMEPHOCTU, Ha KOTOPbIX CTPOUTCA JaHHAA npeaMeTHas
obnacTb, pacrno3HaBaHMe COOTBETCTBYHOLLMX UM MPU3HAKOB U B3aMOCBS3€EN, CNOCOOHOCTb
OEMOHCTPUPOBaTb pasfnuyHble MNoaXo4bl K W3YYEHUIO SABMNEHUW, XapakTepHblX AN
n3yyaemown npegmMeTHOn obnacTu;

— MPUYMHBbI MHOroobpasus BeLLeCTB Ha OCHOBE OOWWMX npeacTtaBneHun o6 unx
cOCTaBe U CTPOEHUH;

— (pusundeckun cmbicn MNepuoanyeckoro 3akoHa .. MeHgeneesa v Ha ero ocHoBe
0OBACHATL 3aBMCUMOCTb CBOMCTB XMMUYECKUX ANIEMEHTOB N 06pa3oBaHHbIX MU BELLECTB
OT 3JIEKTPOHHOrO CTPOEHUS aTOMOB;

— MNPWYUHBI MHOroobpasusi BellecTB Ha OCHOBe obwwux npeacrtaBneHun o6 umx
coCTaBe U CTPOEeHUH;



— npaBuna cuUcTeMaTnM4yeckonm MeXxayHapoOHOM HOMEHKNaTypbl Kak cpencrsa
pasnuMyeHns n naeHTuunKaunm BeWwecTB Mo X COCTaBy U CTPOEHMUIO;

— NPUMeEPbI XMMUYECKNX peakuuii, packpbliBaloLWUX XapakTepHble CBOMCTBA TUMNYHbIX
npeacraBUTENEN KNacCoOB OPraHMYeckMx BeWecTB C Uenbld WX unaeHtudukaumm wu
00bsCHEHUA 06NacTy NPUMEHEHUS;

— COCTaB, CTPOEHME W XMMUYECKME CBOMCTBA BewecTB AN  6GesonacHoro
NPUMEHEHNSA B NPaKTUYECKON AeATENbHOCTH;

— NpUMepbl MNPaKTUYECKOro WCMNONb30BaHWS MNPOAYKTOB nepepaboTkn HedpTn wn
NPUPOLHOro rasa, BbICOKOMOMNEKYNAPHbIX COeOUMHEHUN (MONUATUMEeHa, CUHTEeTUYEeCKOro
Kaydyka, aleTaTHOro BOSIOKHa);

— 3aBUCUMOCTb CKOPOCTU XMMMUYECKOW peakumm U CMELLEHUS XUMUYECKOro
paBHOBECUSI OT pasnnyHbiX (PaKTOPOB C LeEefblo onpeaeneHns onTuManbHbIX YCNOBUI
NPOTEKAHNSA XUMNYECKUX NPOLIECCOB;

— NpUMEpPbI r’MAPOSIM3a Cosier B NOBCEAHEBHOW XXMU3HW YENOBEKa;

—  npumepsbl OKUCITUTENIbHO-BOCCTAHOBUTESNBbHbBIX  peakuum B npupoae,
NPON3BOACTBEHHbIX NPOLECCaX N XNU3HEAEATENBHOCTM OPraHN3moB;

— NpPUMEpPbl XMUMWYECKUX peakuuin, packpbiBaowmx oOLuMe XUMUYECKMe CBOMCTBA
NPOCTLIX BELLECTB — METAsSIOB U HEMETAIIOB;

— CMNoCcoObl HaxOXAEHUs MOJSIeKyNnsapHoOn opmynbl yrnesogopoda Mo npoaykram
CropaHms 1 No ero OTHOCUTENBbHOW MAOTHOCTM M MAcCOBbIM JOMSAM 3fIEMEHTOB, BXOASALLNX
B €ro CoCTas;

— npupoay n cnocobbl 0b6pa3oBaHNA XMMUYECKOW CBS3M: KOBANEHTHOW (MOMSIPHOWN,
HEenosIIPHOM), MIOHHOW, MeTanIMYeckon, BOAOPOLAHON — C Lenblo onpeaeneHna XMmMmyeckom
aKTUBHOCTW BELLECTB;

— reHeTUYeCKy0 CBA3b MeXAy KnaccaMy opraHMYeckux BeLlecTB And oboCHOBaHUSA
NPUHUMNMANbHOM BO3MOXHOCTM NONYyYEeHUS OpraHNYeCcKnx cCoeAMHEHNn 3a4aHHOro0 CoCcTaBa
N CTPOEHUS;

— B3aMMOCBSA3b MexXay dhaktamu u Teopuen, NpuinHOM 1 cneacTtesmeM rnpu aHanuse
NPoBMeMHbIX CcUTyaunmn n oBOCHOBAHUN MPUHUMAEMbIX PELUEHUA HAa OCHOBE XUMUYECKUX
3HaHWUN;

— poSfib XMMUU B (POPMUPOBAHUN COBPEMEHHOW HAy4YHOW KapTWUHbI MuUpa W B
NPakTUY4ECKON [LOeATeNIbHOCTM 4erioBeka, B3auMMOCBSA3b MeXay XumMuen u  Opyrumu
€CTeCTBEHHbIMW HayKaMu;

—  MPUYMHHO-CNEACTBEHHbIE CBSA3NM MeXOy CTPOEHMEM aTOMOB XMMUYECKMX
9fIEMEHTOB W MNEPUOANYECKMM WU3MEHEHMEM CBOWCTB XUMMUYECKUX ONEMEHTOB U UX
COEOVHEHMI B COOTBETCTBMM C MOSIOXKEHMEM XMMWYECKUX SNEMEHTOB B MNEPUOLMNYECKON
cucTteme;

— CcOoCTaB, CTPOEHME W CBOWCTBA BELECTB, MNPUMEHNASA MOMNOXEHMUST OCHOBHbIX
XUMUNYECKNX TEOPUIN: XMMUYECKOTO CTPOEHUsI opraHndecknx coeamHeHnin A.M. bytneposa,
CTPOEHUA aToMa, XMMUYECKOW CBA3WN, SNEKTPONIUTMYECKOM AMCCOouMaLmMm  KUCIOT U
OCHOBaHWN; NPUYNHHO-CIIEACTBEHHbIE CBA3M MEXdy CBOMCTBaAMM BeLLeCcTBa U ero COCTaBoM
N CTPOEHNEM;

— doM3nyeckme CBOMUCTBA HEOPraHMYEeCKNUX U OpraHNYecknx BELLECTB M 3aBUCUMOCTb
JoM3MYECKMX CBOMCTB BELLECTB OT TUMNa KPUCTanIM4eCcKkon peLleTku;

— 3aKOHOMEPHOCTW B W3MEHEHUN XUMWUYECKMX CBOWCTB MPOCTbIX BELLECTB,
BOJOPOLHbIX COeANHEHUN, BbICLLUMX OKCUOOB U MMOPOKCUAOB,

— MpUMEpPbl XUMWUYECKMX pPeakuui, pacKpbiBalOLWMX XapaKTepHble XUMUYECKne
CBOMCTBA HEOPraHMYeCKMX M OpraHUYEecKMX BELLECTB M3YYEeHHbIX KNacCoB C LENbH WX
naeHTudurKaunm n o6bACHeHUs 0611acTM NPUMEHEHUS;

— 3aBUCUMOCTb CKOPOCTU XMMUYECKOW peakumm U CMELLEHUS XUMUYECKOro
paBHOBECUS OT pasnuMyHbiX (PaKTOPOB C Lerbk onpegeneHna onTuManbHbIX YCNOBUI
NPOTEKaHNA XMMNYECKNX NPOLIECCOB;



— MpaKTU4YecKoe MCMNosib30BaHNE HEeOopraHMYeckUxX U OpraHUYecKknx BeLllecTB U UX
peakuni B NPOMBbILLIIEHHOCTU U BbITY;

— Xapaktep cpefbl B pesynbTarte rMaponu3a HeopraHW4Yeckux U OopraHuyeckux
BELLeCTB U NpMBOAMTbL NMpUMepbl rMapori3a BewecTB B NOBCEAHEBHOW XWU3HWU YenoBeKa,
Buonormyecknx 0GMeHHbIX nNpoLeccax U NPOMbILLNIEHHOCTH;

— B3auMMOCBSA3N Mexay dpaktamu 1 Teopuen, NPUYMHON U CreacTBMEM MpU aHanunse
nNpobnemMHbIX cuTyauum n o60CHOBaHUM MPUHUMAEMbIX PELLUEHUN HA OCHOBE XMMUYECKUX
3HaHWi;

- COCTOSIHME 9NEeKTpoHa B aTOMe Ha OCHOBE COBPEMEHHbIX KBAHTOBO-MEXaHUYeCKNX
npeacTaBneHnin o CTPOeHMM atoMa a5 06 bACHEHUSA pe3ynbTaToOB CNEKTParibHOro aHanmaa
BELLECTB;

- ponb asoTocoAepXalumx reTepoLmKIINYeCcKNX COeaNHEHN N HYKNENHOBBIX KUCNOT
KaK Ba)KHENLLUMX BUONOrM4YEeCKN akTUBHbBIX BELLECTB.

OcBoeHune copgepxaHus y4ebHON ANCUNNNUHBI « XMMUsI» obecnevmBaeT OOCTUXKEHME
obyvarowmmmca crnegyowmx pesynbTaToB:

FINYHOCTHbIX:

- YyBCTBO rOpOOCTU WU YBaXEHUS K UCTOPUM U OOCTUXKEHUSM OTedYeCTBEHHOM
XUMWYECKON  HayKW;, XUMUYECKM T[paMOTHOe rnoBedeHne B NpodeCcCUoHanbHON
AeATeNlbHOCTU U B ObITY Npy obpalieHnm ¢ XMMUYeCcKMMu BellecTBaMun, Matepuanamm m
npoweccamy;

- TOTOBHOCTb K MpPOAOSDKEHU0 obpas3oBaHUA U NOBbIWEHNA KBanudukaumm B
n3bpaHHOM NpoeccnoHanbHON AOeATENbHOCTM W OOBLEKTMBHOE OCO3HaHWE pPonwn
XUMUNYECKNX KOMMETEHLINN B 3TOM,;

- YMeHWe WUCnonb3oBaTb [OOCTUXKEHUA COBPEMEHHOW XMMWYECKOM Haykm W
XUMUNYECKNX TEXHONOMMN ANA MOBbIWEHUS COBCTBEHHONO WUHTENNEKTyanbHOro pasBuTus B
BbIGpaHHON NpodeCCUOoHaNbHOM AEATENbHOCTMY;

MeTanpeaMeTHbIX:

- MCMNOMb30BaHWE pPasfiMyHbIX BMAOB MO3HaBaTENbHOW LEeATENIbHOCTU U OCHOBHbIX
WHTENMNEeKTyanbHbIX onepauun (NOCTaHOBKKU 3a4ayun, oOpMyNnMpoBaHna rmnoTes, aHanmsa u
CMHTEe3a, cpaBHeHnd, 0600LLeHns, cuctemaTnsaunmn, BblBNEHUS NPUYNHHO-CNEACTBEHHbIX
CBA3er, MOoUcKka aHaroroB, ()OPMynMpPOBaHWUS BbIBOAOB) AOf11 PeLleHUst MnocTaBfieHHOM
3afjayn, nMpUMEHEHME OCHOBHbIX METOOOB MO3HaHusA  (HabnwaeHus,  HayyHoro
3KCNepuMeHTa) ANna U3yyYeHUs passinyHbIX CTOPOH XMMUYECKNX OBBHLEKTOB M MPOLLECCOB, C
KOTOPbIMM BO3HMKAET HEOOXOAMMOCTb CTankmneaTbCsa B NpodeccnoHansHon cdepe;

- MCNOSIb30BaHME  pPasfnyHbiX  WUCTOYHWKOB  ANA  MOMNYYEeHUS  XMMUYECKOM
NHpopmauun, yMeHne OLEeHNTb ee JOCTOBEPHOCTb A5 AOCTUXKEHUS XOPOLLMX pe3yrbTaToB
B NpoeccmnoHarnbHoun cepe;

- BNageHue A3bIKOBbIMU CpeacTBaMK, B TOM YMCNE U A3bIKOM XUMUN— YMEHUE SICHO,
NOMMYHO W TOYHO M3NaraTb CBOK TOYKY 3PEHUSA, UCMONb30BaTb afeKBaTHble HA3blKOBblE
cpeacTBa, B TOM YUCHE U CUMBOJSIbHbIE (XMMUYECKNE 3HaKKU, OPMYSbl U YPaBHEHUS).

npeAMeTHbIX:

- CPOpPMUPOBAHHOCTb NpPeACcTaBfEHNA O MeCTe XUMUN B COBPEMEHHOW Hay4HOW
KapTUHE Mupa; NMOHMMaHWE PoSiu XMMUKU B (DOPMUPOBAHUM Kpyro3opa 1 oyHKUMOHANTbHON
rPaMOTHOCTU YerioBeka NS pelleHnsa NpakTU4ecknx  3ajav;

- BflageHne ocHoBononararwmMmm XMMmM4eCKUMIN NOHATUSIMA, TEOPUSIMU, 3aKOHaMN U
3aKOHOMEPHOCTAMU; YBEPEHHOE MNOSIb30BaHNE XUMUYECKON TEPMUHOSIONMEN Y CUMBOJSINKOW;

- BrlageHne OCHOBHbIMWM MeTOAaMW HAY4HOro MO3HAHWUS, UCMOSTb3YEMbIMU B XUMUM:
HabnogeHneMm, OnNUCaHneM, W3MEPEHNEM, IKCNEPUMEHTOM; ymeHue obpabaTtbiBaTb,
00bACHATL pesynbTaTbl MPOBEAEHHbIX OMbITOB W AenaTb BbIBOAbI; FOTOBHOCTb U
CMOCOBHOCTb NPUMEHATb METOAbI MO3HAHUSA NPU PELLEHUN NPAKTUYECKNX 3afau;

- ChOPMUPOBAHHOCTb YMEHUS AaBaTb KOMMYECTBEHHbIE OLEHKM U NPOU3BOAUTb
pacyeTbl N0 XUMUYECKUM (pOopMySiaM U ypaBHEHUSAM;



- BrageHve npasunamum TexHUKM 6e30macHOCTU MpU UCMOMb30BAHUM XUMUYECKUX
BELLIECTB;

- ChopMMPOBAHHOCTL COOCTBEHHON MO3MLMW MO OTHOLIEHMK K XUMMUYECKOW
NHdopMaLun.

2. YcnoBuA aTrecTaummn: TEKYLLUM KOHTPOSb YCNeBaeMoCTN NpoBOAUTCHA B hopme
YCTHOrO  OMpoca, KOHTPONbHbIX paboT, pedepaTa, WHAUBUAYANbHOIO MPOEKTa;
NPOMEeXyTo4YHas aTTecTaumsa npoBOoAUTCA B (popMe 3ayeTa C OLEHKOW MO 3aBepLUeHUIo
OCBOEHUS y4ebHOW AUCLMNITUHDI.

OueHka No NpoMeXyTo4yHOM aTTecTauumn B hopme 3adeTa C OLEHKOW MOXeT ObiTb
BbiCTaBfieHa NO pesynbTaTamM TeKylwero KOHTpons YycrneBaeMocTn obyyatowleroca B
TeyeHne y4ebHOro roga npu yCrnoBum NosIOXKMTENbHBIX OLLEHOK MO BCEM (bOopMam TEKYLLEro
KOHTPOSIS ycnesaemMocCTH.

Bpems npomexyToyHoM aTTecTauum:

rnoaroTtoBka 5 MWH.;

BbinosiIHeHne 1  yvyac 00 MUH.;

ocopmneHme ncgaya__ 10 MuH.;

BCero 1 yac__ 15 MuH.

O6Lwasa NnpoaomknTenbHOCTb 3K3amMeHa B rpynne He 6onee 6 4yacos.

3. Mporpamma oueHUBaHUA KOHTPONUPYEMbIX pe3yNbTaTOB OCBOEHUs1 y4eOHOoM
AUCLMNIVHBIL:

KZSI'%”OJ'J:': KoHTponunpyemsble pasgenbl (TeMbl) HanmeHoBaHue
ANCLUNINHBI U UX HAUMEHOBaHMe OLlEHOYHOro cpeacTBa
No 1 Pasgen 1.1. Teopusa cTpoeHna opraHN4eCcKux KoHTponbHasa pa6oTta
coeaiHeHun. Nsomepus Ne 1
No 2 Pasgenbl 1.2. lNpegeneHble yrneBogopoab! KoHTponbHas paboTta
(ankaHbl 1 uMKnoankaHbl) Ne 2
Pasgenbl 1.3-1.5. HenpenenbHble
. | KoHTponbHasa paboTa
Ne 3 yrneBogopoabl (ankeHbl, ankaguveHsbl, ankunbl); No 3
ApomaTuyeckue yrnesogopoapl -
Pasgenbl 1.7-1.9. T'mopokcunbHble
No 4 coeguHeHus( cnupTbl, oeHon); anbaernabl 1 KoHTponbHas paboTta
KETOHBbI; KapOOHOBbIE KACIOTbI, CITIOXHbIE Ne 4
adupsbl
Ne 5 Pasgen 1.11. AMWHbI, aMUHOKMUCIOTbI, BEnKn Kompon;:a; pabora
Paspgen 2.1-2.4, 2.7. Xumna — Hayka o
BeLeCcTBax; CTPOeHe aToMa; Nepuoanyeckui
No 6 3aKkoH u lNepuogmyeckasa cuctema xummyecknx | KoHTponbHas pabota
anemeHToB [1. 1. MeHaeneeBa; cTpoeHue Ne 6
BELLECTBA; XMMUYECKMEe peakunn (BepoSaTHOCTb
NPOTEKaHNA XMMUYECKUX peakLnin)
Paspgen 2.7, 2.8 Xumunyeckune peakuum
(CKOpPOCTb XMMUYECKMX peakumii; 0bpaTtMmocTb
Ne 7 y KoHTponbHas paboTta
XUMUYECKNX peaKkL i, XMMNYeCcKoe No 7
paBHOBECKE); pacTBOpPbI (Teopus
ANEKTPONNTUYECKON Auccoumauunm; rmaposima)
Ne 8 Pasgenbl 2.8, 2.9. PacTBopbl; OKUCNUTENBHO- KoHTponbHas paboTta




BOCCTaHOBUTENbHbIE peaKunu. Ne 8
ONEeKTPOXMMmM4eCKMe NpoLEecchl
Ne 9 Mo Bcem pasgenam gucumnnuHbl YCTHbIN onpoc
Ne 10 Mo Bcem pasgenam gucumniunHbl no NHaveugyanbHbIN
npeanoXXeHHbIM TeMam NPOEeKT
Ne 11 Mo Bcem pasgenam gucumniunHbl no Pedepar
npeanoXXeHHbIM TeMam
lMpomexyToyHasa aTTecTaunsd 3ayeT C oueHKoMn

YcTHbIN onpoc

YCTHbIN onpoc 06y4varoLmxcs NPOBOANTCS BO BPEMS MPAKTUYECKUX 3aHATUMN C LIENbIO
NPOBEPKN YPOBHS 3HAHUN TEOPETUYECKNX OCHOB NO pasgernam AUCUMMINHBI, NOMYyYEeHHbIX B
pamKax NEKUNOHHbIX U MPaKTUYECKNX 3aHATUMN.

Kputepum oueHnBaHUs YCTHOro onpoca:

OueHka Kputepumn
1. OcHOBHOe cogepxaHue yyebHOro martepuana He
packpbITO.
HEYOBNETBOPUTESbHO 2. He patoTca oTBeTbl Ha BCnomMoraTtesnbHble BOMPOCHI
npenogasarens.

3. [HonyckatTcs rpybble owunbkn B onpegeneHun
NOHATUIN, NPU UCNOSNb30BAHUN TEPMNHOSIOTUN.

1. CogepxaHne y4ebHoro matepmnana usnoxeHo
doparMeHTapHO, HEAOCTAaTOYHO NOJSTHO, HE BCerga
nocnenoBaTesibHO.

2. He paHo onpepaeneHne noHATUN.
YOOBNETBOPUTEINBHO | 3. He ucnonbaytotcs B kauecTse gokasatenscraa
BbIBOAbI 1 0000LEHNA.

4. [onyckawoTca  OwWMOKA M HETOYHOCTU B
NCMNoNb30BaHNK Hay4HOM TEPMUHOMOrNN n
onpeaeneHnn NoHATUN.

1. PackpbITO OCHOBHOE coAepaHue matepuana.

2. MNpaBunbHO OaHbl onpefeneHns NOHATUA U TOYHO
NCNosb30BaHbl HAY4YHbIE TEPMUHbI.

3. BO3MOXHbl OWKMOKM B W3MOXEHUM BbLIBOOOB W
XOPOLLO obo0LweHnn.

4, Bo3mMoXHbI HETOYHOCTU B BOMpocax
BTOPOCTENEHHOro MaTepuana.

5. [onyckattcsa 1-2 HeTOYHOCTM B onpeneneHun
NMOHATUN, He3Ha4yMTenbHoe HapyLleHne
nocrnenoBaTeibHOCTU U3NOXEHUS.

1. MNMonHo 1 nocnegoBaTenbHO PACcKPbLITO coaep)KaHune
mMaTepuana B o6beme nporpaMmmbl.

2. YeTko ¥ npaBWbHO [AOaHbl oOnpedeneHuss wu
packpbITO cogepxaHue MOHATUN, TOYHO
NCNosib3oBaHbl Hay4YHble TEPMUHbI.

3. [Ina pokasatenbCTBa WCMNOSb30BaHbl BbIBOAbI W
o606LeHus.

4. B oTBeTe WUCMOMb30BaHbl paHee MNpuobpeTeHHbIe
3HaHWUS, CaMOCTOATENTIbHO COCTaBIIEHHbIE NPUMEPDI.

5. OTtBeT pQdaH C WUCMNOMb30BaHNEM XMMUYECKON
TEPMUHOMOINN.

OTNNYHO




6. Bo3amMOXHbl 1-2 HETOYHOCTM B  BOMpocax
BTOPOCTENEHHOIO mMaTepuana, KOTopble
NcnpaBngalTCa C NOMOLWbLIO NpenogaBaTtens.

KoHTponbHasa paboTa

[aHHOe oLeHOYHOEe CpeaCcTBO BBOAUTCA C LENbio NPOBEPKN YMEHUN:

- yCTaHaBnMBaTb 3aBUCMMOCTb CKOPOCTU XMMWUYECKOW peakuMm U CMeLLeHUs
XUMUNYECKOro paBHOBECUS OT pasrnnyHbiX PakTOPOB C Lerbio onpederieHns onTuManbHbIX
yCroBui NPOTEKAHNA XUMNYECKNX MPOLIECCOB;

- IPUBOAUTL NPUMEpPbI rMaponu3a coneu;

- NPVBOAWTbL NPUMEPbI XMMWUYECKMX peaKkLui, pacKpbiBalolmx obline Xmmmnyeckme
CBOMCTBA NPOCTbIX BELLECTB — MeTasnioB U HEMETar oB.;

— NPOBOAUTb pacyeTbl HA HaxoXAeHue MonekynspHon dopmyrnbl yrresogopoga no
npoayKTam CropaHusi 1 rno ero OTHOCUTENbHOW MIOTHOCTM U MacCOBbIM JOMSAM 311EMEHTOB,
BXOASLLMX B €ro COCTaB.

[aHHOe oLeHOYHOEe CpeacTBO BBOAUTCA C LeSbio MPOBEPKN 3HAHUM:

- nNpaBun cCUCTEMATUYECKOW MeXOyHapOAHOW HOMEHKNaTypbl Kak cpeactsa
pasnuyeHns 1 ngeHTndunkauum BeLwecTB Mo UX COCTaBy U CTPOEHMUIO;

- MIPUMEPOB XMMUYECKNX peaKkLmi, pacKpbiBalOLLMX XapaKTepHble CBOMCTBA TUMUYHbIX
npeacraBUTENen KNacCoB OpraHMYeckMx BewecTB C Uernbld WX uaeHtudukaumm wu
006bsCHEHNA 06NacTy NPUMEHEHUS;

- cocTaBa, CTPOEHMS W CBOWCTB BeLLEeCTB, MNPUMEHSS MOMOXEHUS OCHOBHbIX
XUMUNYECKNX TEOPUN: XUMUYECKOTO CTPOEHUs opraHndecknx coeamHeHnin A.M. bytneposa,
CTPOEHUA aTomMa, XUMUYECKOW CBA3WN, INEeKTPONUTMYECKOM Auccounaumm KUCINOT U
OCHOBAaHWM;

- NPUYNHHO-CIEACTBEHHbIX CBA3EM MeXay CBOMCTBaMM BeELLECTBa U ero COCTaBoOM U
CTPOEHUEM;

- (pmn3anyecknx CBOWCTB HEOPraHM4YecKMx U OpraHMYecKknx BeLlecTB U 3aBUCUMOCTb
JM3MYECKMX CBOMCTB BELLECTB OT TUMNa KPUCTaNIMYECKON peLleTku;

- 3aKOHOMEpHOCTEW B WU3MEHEHUM XUMUYECKUX CBOWCTB TMPOCTbIX BELLECTB,
BOOOPOAHbIX COEANHEHUI, BbICLLUMX OKCUAOB U MMOPOKCUAOB;

- MNPUMEPOB XUMWUYECKUX peakUuui, pacKpbiBalOLWMX XapakTepHble XUMUYECKue
CBOMCTBA HEOPraHM4yeCcKMX M OpraHN4YeCcKMxX BeLLEeCTB M3YYEeHHbIX KMacCoB C LEenbl UX
noeHTUurKkaumm n obbAcCHeHNss obnactn NpUMEHEHUs; COCTOSIHNE AMeKTpoHa B aToMe Ha
OCHOBE COBPEMEHHbIX KBAHTOBO-MEXaHN4YeCKNX NpeacTaBreHnin O CTPOEHUN aToMa.

KoHTponbHasa paboTta Ne1

KoHTponbHas pabota Ne1 BBegeHa C Lenbio NPOBEPKN 3HaHNA Teopun byTtneposa un
NOHATUA U3OMEPUN, YMEHUS AaBaTb Ha3BaHWUS OpraHU4YecKUM BeLlecTBamM Ha OCHOBE UX
CTPYKTypHOM dopMynbl Mo HomeHknatype WIOMAK, pewaTtb 3agaym Ha yCTaHOBNEHWe
OpyTTO-hOpPMYnbI U COCTaABIEHMM HA €€ OCHOBE CTPYKTYPbl OPraHN4eCcKoro CoeAMHEHNS.

KoHTponbHas pabota Ne1 npoBoguTcs nocne wu3dydeHna Tembl «[lpegmet
OpraHMyeckon XxXmmuun. Teopusi CTPOEHUS OpraHUYecKUX COeAMHEHUn» BO BpeMsi
ayauTopHbix 3aHATMn. KoHTponbHass pabota Nel BknwovyaeT B ceba gBa 3agaHust C
NMMCbMEHHbBIM pa3BepHYTbIM OTBETOM. B nepBom 3agaHuun npusoaunTcs pag oopmyn B Buae
yrnepoaHoro ckeneta, rge npegnaraetcsa gonvcaTb COOTBETCTBYHOLLEE KONMYeCTBO aTOMOB
Bogopoda. Btopoe 3agaHne — pacyeTHasl 3afjaya Ha yCTaHOBreHne OpyTTo-popMysibl Mo
npoAykTam CropaHusi, MacCoBOW [orie afieMeHTa unM nNroTHOCTU NapoB Mo Apyromy
BellecTBy. Ha BbINnosiHeHWe oTBOAUTCA 45 MUHYT.

Bo Bpems HanucaHusa koHTponbHOM paboTbl Ne1 paspelleHo ncnone3oBatb Tabnuuy
MeHgeneeBa, YMCTble YEPHOBUKM W INEKTPOHHLIN KanbKynatop Ans pacdetoB. CTtporo
3anpeLLeHo 1cnonb3oBaHne MobunbHOro TenedoHa.

TpeboBaHUA K BbINOSIHEHUIO: PA3BEPHYTbI OTBET B NMUCbMEHHOM BMAE C YETKO
NpONMcaHHbIM XOA0M peLleHust pacyeTHon 3agadn (Ne2 B kKOHTpornbHOM paboTe).



TpeboBaHusa K 0hOpMNEHNIO: 3aNOSTHAETCA PYYKON CUHEro UM YEpPHOro LBeTa Ha
YUCTLIX NIUCTKaxX pasnnYHoOro Matepuana.
Mpumep 3apaaHnA KOHTpPoONbHOW paboTbl Ne1
BapuaHT 1
1. a) PaccraBbTe aToMbl BOAOPOAA B NpeasioxXeHHbIX dhopMynax;
6) Ha3oBUTe BewlecTBa No HomeHknatype UHOMAK;
a) d)
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2. Onpenenntb hopMyny BeLecTsa, ecnu oHo coaepxut 84,21% C n 15,79% H
N UMeeT OTHOCUTENbHYIO NITIOTHOCTbL MO BO3A4yXY, paBHyto 3,93.
Kputepum oueHnBaHUs KOHTPOJNIbHOU paboTbl Ne

OueHka Kputepumn
HEYIOBNETBOPUTESbHO O6yuvatowmmca soinonHun 3agadne Ne1 nog a) ¢
owmbkamm

O6yvatowmmnca npaBunbHO BbIMOMAHU 3agaHne

YAOBNETBOPUTENBHO Ne1, He npucTtynas k 3agade Ne2
O6yuvatowmica BbInonHu 6e3 owmnboK BbIMOMHNI
XOPOLLO 3agaHue Ne1, npueen pacyeT Kk 3agade Ne2

(aonyckaroTcsa owmnbkM B pacyeTax), He npmuBen
dopMyIibl UI3OMEPOB
OTAVYHO [MpaBunbHO BbINONHEHbI 06a 3agaHus,
A0nycKaTCcs ownbkM B pacyeTax B 3agaHum Ne2
KoHTponbHasa paboTta Ne2

KoHTponbHas pabota Ne2 BBeaeHa C LeNbio NPOBEPKM 3HAHUST XUMUYECKMX CBOVNCTB
npegenbHbIX  YrneBoAopofoB  (ankaHOB U UMKMOANKaHOB), YMEHUsI COCTaBnsiTb
CTPYKTYPHYIO pOpMyrly MO €ee ONUCaHuio, pelwatb 3adayn Ha ycTaHoBreHue 6pyTTo-
dopmynbl N0 NpoAyKTaM CropaHus, MaccoBOM [Ofie 3fleMeHTa B COefUMHEHUN Unu
NAOTHOCTN NapoB MO APYroMy BeLeCTBY, BbIABMEHUS NMOHUMaHUSA CBA3N MexXay Kraccamu
OpraHNYyeCcKNx CoeguHeHUN.

KoHTponbHas pabota Ne2 npoBoguTtca nocne wusyveHuss Tembl «[pefenbHble
yrnesogopoabl (ankaHbl U LMKNoankaHbl)» U BbINOSTHAETCSA BO BPEMS ayAUTOPHbLIX 3aHATUN.
KoHTponbHaa pabota Ne2 BkntovaeT B cebs Tpy 3agaHNa C MUCbMEHHbIM Pa3BEepPHYTbIM
otBeToM. 3agaHue Ne1 OpueHTMpPOBaHO Ha NPOBEPKY OOLWEero 3HaHUA U MOHUMaHWUS
M30MEepPoB W rOMOMOroB arnkaHoB. B nepBom 3agaHuvM npuBOOUTCS COeOUHEHWe, AnS
KOTOpOro npepgraraetca HanucaTb (opmynbl romMonoros (M3oMepoB) MNpUBESEHHOIO
yrnesogopoaa. Btopoe 3agaHne — opraHuyeckasa uenoyka ¢ HECKOSTbKMMU HEU3BECTHbIMU
KOMNoHeHTaMun. TpeTbe 3ajaHusa — 3ajada, Ha onpegerneHne MosekynsapHon dopmynbl
yrnesogopoaa. Ha BbinonHeHue otBoantcsa 1 yac 30 MUHYT.

Bo Bpewmsi HanucaHusi KOHTponbHOW pabotbl Ne2 obyvarowmmcs paspeLleHo
ncnonb3oBatb Tabnuuy MeHaeneesa, YNCTble YEPHOBUKN N SNEKTPOHHbBIV KanbKynsaTop Ans
pacdeToB. CTporo 3anpeLyeHo ncnonb3oBaHne MobunbHOro Tenedoxa.

TpeboBaHuA K BbINONIHEHUIO: PA3BEPHYTbI OTBET B NMUCbMEHHOM BUAE C YETKO
NponucaHHbiM XoAoMm pelleHuns. Obyyarowmmnca OOMmKeH NPUBOLAUTL TOMBbKO CTPYKTYPHbIE




dopmMynbl coeguMHeHun. Vicnonb3oBaHue OpyTTO-POPMbI B XUMUYECKMX peakuusax He
goryckaeTcs.

TpeboBaHuA K 0hOpMNEHNIO: 3anNOSTHAETCA PYYKON CUHErO UM YepHOro LBeTa Ha
YUCTLIX NIUCTKax pasnuyHoro Matepuana.

Mpumep 3apaaHnA KOHTPONbHOW paboTbl N2

BapuaHT 1

1. HannwwnTte Bce nsomepsbl coctaBa CsHi2

2. Hanuwwute ypaBHeHMS peakuur, C MOMOLLbI KOTOPbIX MOXHO OCYLLECTBUTb
cnegyowme npespalleHus. HazoBuTte ncxoaHble BewecTBa 1 NPOAYKTbl peakuni.

C,H, «— CH, —> CH,CI.

3. BuiBegnte monekynsapHyto dopmyny yrnesogopoga, 5,6 n (H.y.) KOTOporo nmerT
maccy 11 .
Mpn HanucaHun ypaBHEHUN peakunn UCMNONb3yUTe CTPYKTYpHble OopMynbI
OpraHn4ecKnx BeLLecCTB.
Kputepum oueHnBaHUsS KOHTPONIbHOU paboTbl Ne2
OueHka Kputepumn

HEYOOBJIETBOPUTEJIbHO | HeT npaBunbHOro pelleHns

YOOBJIETBOPUTEJIBHO | BbinonHeHbl 3agaHme Ne1

B 3apgaHmm Ne1 6e30wmnboyHO HanucaHbl Bce
n3omepbl  (romonorn), nNpaBWbHO  HanucaTtb

XOPOLWO
XUMUYECKNE  ypaBHeHMss BO 2-OM  3agaHun
(oonyckaroTcs ownbku), He peweHo 3agaHne Ne3
MONHOCTbIO BbIMOJTHEHBDI BCE 3agaHus,
OTNNYHO A

AonyckarTcs owmndku B pacyeTax B 3-oM 3agaHnn
KoHTponbHasa paboTta Ne3

KoHTponbHas pabota Ne3 BBeZeHa C Liefibio MPOBEPKM 3HAHUST XUMUYECKUX CBOMCTB
HenpeaenbHbIX  YrrneBogopoaoB (ankeHoB, ankumoB, arnkaguveHoB, apoMaTUYecKux
COeOWHEHUN), YMEHNA COCTaBfiATb CTPYKTYPHYH (POopMyfly MO ee OnucaHuilo, pellatb
3ajayn Ha ycTaHoBNeHue OpyTTo-hopMynbl NO NpOoAyKTam CropaHusi, BbIBNEHUS
NOHUMaHNSA CBA3N MeXAy Knaccamu OpraHnYeCcKknx CoeauHeHun.

KoHTponbHas pabota Ne3 npoBoguTcs nocre usydeHuss Tembl «ApomaTtuyeckune
yrnesogopoabl» U BbINOMHAETCS BO BpeMS ayAUTOPHbIX 3aHATUI. KoHTponbHas pabota Ne3
BKMOYaeT B cebsa Tpu 3adaHna C NUCbMEHHbIM pa3BepHyTbiM oTBeToM. 3agaHue Net
OPVUEHTUPOBAHO Ha MpPOBEPKY OOLWEero 3HaHUS W MNOHUMaHUS XMMWYECKUX CBOWCTB
HenpeaenbHbIX YrneBogopodoB. B nepBom 3ajaHuM nNpuBOAUTCA CcoefuHeHue, Ang
KOTOpOro npepraraetca HanucaTb (opmynbl romMonoros (M3oMepoB) MpUBESEHHOrO
yrnesogopoaa. Btopoe 3agaHue — pacyeTHas 3ajada Ha ycTaHoBneHue, obbema, Maccol
HenpeaenbHOro yrnesogopoda. TpeTbe 3ajaHus — opraHuyeckas uenoyka, Ansi KOTOpow
HeobXoaMMO HanucaTb XMMuyeckme peakumn. Ha BoinonHeHne otsogmtca 1 4ac 30 MUHYT.

Bo Bpemsa HanucaHus KoHTponbHOW paboTbl Ne3 obyvarowmmca paspeLleHo
ncnonb3oBatb Tabnuuy Mengeneesa, YACTblE YEPHOBUKN N SNEKTPOHHBIN KanbKynsaTop Ans
pacyeToB. CTpOro 3anpeLleHo Ucnonb3oBaHMe MobunbHoOro TenedoHa.

TpeboBaHUA K BbINOSIHEHUIO: PA3BEPHYTbIN OTBET B NMUCbMEHHOM BMAE C YETKO
nponucaHHbiM xogoM pelleHns. Obyyarowminca AOmMKeH NPUBOANUTL TOSMbKO CTPYKTYPHbIE
dopmynbl coeanHeHun. Wcnonb3oBaHne OpyTTO-(POPMbI B XUMUYECKUX peakuusix He
AoryckaeTcs.

TpeboBaHUA K 0(pOpMNEeHUID: 3anofHAETCA PyYKON CUHEro UM YepHoro useTa Ha
YUCTbIX NIMCTKAxX pasnnyHoOro maTtepuana.




Mpumep 3apgaHnsA KOHTPONbHOW paboTbl Ne3

BapunaHT 1

1. lns BewecTtBa, bopMyria KOTOPOro COCTaBbTe CTPYKTYpHble (hOpMyrnbl OAHOro
n3omepa v ogHoro romorora. HasosuTe Bce BellecTBa.
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2. Paccuutante ob6bem aTuneHa (H.y.) NonyyYeHHbIX 13 92 r. TUNoBOro cnupTa, ecnu
BbIXO4 NpoaykTa coctaBnset 85% OT TeopeTnyeckm BO3MOXKHOTO.

3. CocTtaBbTe ypaBHEHMSI peakuun NO NPUBEOEHHOW CXeMe. YKaxute yCrnoBusl UX
OCYLLIECTBNEHUS:

1 2
KapboHaT Kanblua — Kapbug Kaapuus —

—* alueTHJIeH.

Mpn HanucaHun ypaBHEHUN peakunn UCMNONb3yUTe CTPYKTYpHble OopMynbI
OpraHU4yecKnx BeLLeCTB.
Kputepum oueHnBaHUsSA KOHTPONIbHOU paboTbl Ne3
OueHka Kputepumn

HEYOOBJIETBOPUTEJIbHO | HeT npaBunbHOro peLleHns

YOOBJIETBOPUTEJIBHO | BbinonHeHbl 3agaHmne Ne1

B 3apgaHmm Ne1 6e30wmnboyHO HanucaHbl Bce
n3omepsbl (romoriorn), NpaBuUNbHO pelleHa 3ajadva

XOPOLWO
BO 2-OM 3agjaHun (gonyckakTcs ownbkn), He
pelweHo 3agaHne Ne3

OTIIVYHO MOJSTHOCTbIO BbIMOJTHEHBI BCE 3agaHus,

A0nycKalTCcs OWKnbKM B pacyeTax BO 2-OM 3aaHnn
KoHTponbHasa paboTta Ne4

KoHTponbHas pabota Ne4 BBeaeHa C LeNbio NPOBEPKM 3HAHUST XUMUYECKMX CBOMNCTB
Kncrnopoacoaepxalimx OpraHU4Yeckux CcoeauHeHun (CnUpToB, KETOHOB, anbAerngos,
KapOOHOBbLIX KMUCIOT, CMOXHbIX M MPOCTbIX 3(PUPOB), YMEHUA COCTaBMSATb CTPYKTYPHYIO
dopmyny no ee onucaHuo, pellatb 3agadn Ha YycTaHoBreHue OpyTTo-gopMyrnbl Mo
npoAayKTam CropaHusi, MaccoBOW J0rie afieMeHTa B COeAMHEHUU UK NAOTHOCTU NapoB No
APYromy BeLLeCTBY, BbISBEHUS MOHUMAHUSA CBA3WM MeXAy KraccaMn OpraHUYecKux
coeVIHEHU.

KoHTponbHass pabota Ned4 npoBoguTcss nocrne u3ydeHna Ttembl «KapboHoBble
KACNOTbI M  UX MPOU3BOAHBIE» W BbINOMHAETCA BO BpPeEMSA ayaUTOPHbIX 3aHATUN.
KoHTponbHast pabota Ne4 BknwovaeT B cebs Tpu 3agaHUs C NMUCbMEHHBIM pPasBepHYTbIM
otBeToM. 3agaHue Ne1 OpuMeHTMPOBaHO Ha NPOBEPKY OOLWEro 3HaHUA WM MNOHUMAaHWUSA
XUMUNYECKNX CBOWCTB KUCITIOPOACOAEPKALMX OpraHnu4ecknx coeauHeHun. B nepBom
3afjaHuM NPUBOANTCA TPU COEOMHEHUSN, OIS KaXOoro n3 KOTopbIX npeanaraeTcs HanucaTb
no TPU XUMUYECKNE peakunn C onpeneneHHbIMU peakTuBamMu U yKa3aHHbIMU YCIOBUAMM.
BTopoe 3apaHve — pacdeTHaa 3ajadva Ha pacyeT KonuyecTBa TensioTbl UMM HanMcaHus
TEPMOXMMMUYECKOTO ypaBHEHUS. TpeTbe 3afaHus — opraHMyeckasa Lenoyka, asis KOTopon
Heo6Xo4MMO COCTaBUTb XMMUYECKME npeBpalleHns. Ha BbinonHeHne oteogutes 1 yac 30
MUHYT.

Bo Bpemsa HanucaHus KoHTponbHOW paboTbl Ned4 obyvarowmmca paspeLleHo
ncnonb3oBatb Tabnuuy MeHngeneeBa, 3MeKTPOHHbBIA KanbKynaTop ansa pacyetoB. CTporo
3anpeLLeHo 1Cnonb3oBaHne MobMNbHOro TenedoHa.




TpeboBaHuA K BbINONIHEHUIO: PA3BEPHYTbI OTBET B NMUCbMEHHOM BUAE C YETKO
nponucaHHbiM xogoM pelueHns. Obyyarowminca AomMKeH NPUBOAUTL TOMbKO CTPYKTYPHbIE
dopmMynbl coeguMHeHun. Vcnonb3oBaHue OpyTTO-POPMbI B XMMUYECKMX peakunsax He
gornyckaeTcs.

TpeboBaHuA K 0hOpPMNEHNIO: 3aNOSTHAETCA PYYKON CUHErO UM YepHOro LBeTa Ha
YUCTLIX NIUCTKaxX pasnuyHoro Matepuana.

Mpumep 3apaaHnA KOHTpoNbHOM paboTbl Ne4

BapuaHT 2

1.3aKkoHuYnTe ypaBHEHUS peakuun, YKaXUTe YCIioBUS X OCYLLECTBIIEHNA U Ha3oBUTe
NCXOAHbIE BellecTBa U NMPOAYKTbl peakunn:

A. CH,COOH + Mg —>.
B. CH,COOH + C,H.OH —.
B. HCHO + Ag,0 (am. p-p) —.

2. o TepMOXMMMYECKOMY YpaBHEHWIO paccyYUTamTe KONMMYEeCTBO TENNOoThI,
BblOENUBLLNACA Mpun cropaHum 92 r aTUNoBoro cnupTa.

C,H,OH + 30, —> 2CO0, + 3H,0 + 326,4 k]l

3. Hannwwute ypaBHeHMst peakuuid, C MOMOLLbID KOTOPbIX MOXHO OCYLLIECTBUTb
cneayouwme npeBpaLLeHnUs:

1 2 3
ATAH —* 3TeH —* ITAHOJ —* ITHJAT HATPHA.

Mpn HanucaHun ypaBHEHUN peakunin UCMNONb3yUTEe CTPYKTYpHble (OopMynbI
OpraHU4yecKnx BeLLeCTB.
Kputepum oueHnBaHUA KOHTPOJIbHOW paboTbl Ne4
OueHka Kputepumn

HEYOOBJIETBOPUTEJIbHO | HeT npaBunbHOro peLleHns

YOOBJIETBOPUTEJIBHO | BbinonHeHbl 3agaHme Ne1t

B 3agaHmnm Ne1 6e30wmnboyHO HanucaHbl Bce
YPaBHEHUS1 peakumi, NpaBUIbHO peLLleHa 3ajaya

XOPOLWO
BO 2-OM 3aJaHuM (OOMycKaloTCsl OWUBKM), He
pelweHo 3agaHne Ne3

OTNNYHO MOMHOCTbIO BbIMOSTHEHb BCE 3afaHus,

aonyckarTcsa olwnbky B pacyeTax BO 2-OM 3a4aHnmn
KoHTponbHas paboTta Ne5

KoHTponbHas pabota Ne5 BBeaeHa C Lienbio NPOBEPKM 3HAHUMA XMMUYECKUX CBOMCTB
aMMHOB, aMUHOKUCAOT 1 6enkos.

KoHTponbHas pabota Ne5 npoBoanTcs nocne usydeHusa cnegyrowen TeMbl «KAMUHBI,
aMUHOKMCNOThI, 6enkv» BO BpemMsi ayauTopHbIX 3aHaTMh. KoHTponbHas paGota Ne5
npencrasnseT cobon TecT B MMCbMEHHOM BUAE M BKNOYaeT B cebsa 4 TeCTOBbIX 3a4aHUn C
BbIOOPOM OTBETa, 8 BONPOCOB OTKPLITOrO TMMa B KOTOPbIX obyyalLllemycsa npegnaraeTcs
BbIMOMHUTb NPOCTblE AENCTBUS NO U3SOXEHUIO 3HAHUIW MOHATUIA, onpeaeneHnin, TEPMUHOB,
3aKOHOB, )OpPMyI 1 T.M. C NOHUMaHNEM CMbICMa U3y4eHHOro maTtepuana. Ha BbinosHeHve
otBoanTcsa 1 yac 30 MUHYT.

Bo Bpemsa HanucaHus KoHTponbHOW paboTel Ne5 obyvarowmmca paspeLleHo
ncnonb3oBaTtb Tabnuuy Mengeneesa, YACTblE YHEPHOBUKN N SNEKTPOHHBIN KanbKynsaTop Ans
pacdeToB. CTporo 3anpeLyeHo Ucnosnib3oBaHne MobunbHOro TenedoHa.




TpeboBaHus K BbINOTHEHUIO: 0COObIX TpeboBaHMI HET.
TpeboBaHuA K 0hopMNEeHUI0: 3arnoSIHAETCS PYYKOM CUHErO UMK YEPHOro LBeTa Ha
nucTax pasgaTtovyHoro maTtepuana.
Mpumep 3apaHnA KOHTpoONbHOM paboTbl Ne5
1. AMMHOM sIBnisieTCA BeLlecTBo, hopMyria KOTOPOro:
A.CH,OH. B. CH;NH,.
B. CH,NO,,. I'. CH,COOH.

2. loMonoramu meTunamMumHa SIBNSieTCS BeWecTBO, (hopMyia KOTOPOro:

B. C,H.NO,. I. C;H NH,.

3. CeowicTBa, KOTOPbIE MOTYT NPOSABIIATE aMUHOKUCIOTbI:

a) TONbKO OCHOBHbIE;

b) ToNbKO KMCNOTHLIE

C) aM@oTepHbIE;

d) c kncnoTamm n OCHOBaHMUSIMU HE pearvpyer;

4. YTBepxaeHne, COOTBETCTBYHOLLLEE XapaKTepucTuke 6enkoB:

a) buononunmep;

b) HebBonblias monekynapHasa macca;

C) NpoAyKTaMn Nx ruaponinaa ABnaTCAa aMUHOKUCIOTbI, XUPbl U YrNeBOAbI;

d) B BOOE NpaKTU4eckn He pacTBOPUMBI;

5. YcraHoBuTe cOOTBETCTBME Mexay dOpMySion U Ha3BaHMEM BellecTsa.
MpocTaBbTe NUHUAMU CBA3N MexXay ObbekTamum.

a) NH2
b) H» 1) aHunuH;
/C\
H,C NH, 2) MeTHITH30IpONI(eHIIIAMHIH,
C) Ha C\ 3) sTHIAaMHUH;
CH-NH, 4) u30NpoNIaMHH.
/
HsC
Ve (O
HsC
A
CH-N
/ \
HsC CH,
6. Hannwwnte doopmyny gumsonponnnatunamMmmHa.
OtBeT/peLueHune
7. B ueno4ke npespalleHnn onpegenute X :
METAaH * X NOpMeTAH X —>

= 'l ApOHCHd MOTHIAMMOHRA

8. PacnonoxwuTte BellecTBa B nopsigke yCuUreHuss OCHOBHOCTU
1) NHs 2) CHsNH2 3) CHs-NH-CHs 4) CeéHsNH:2
OtBet




9. Ocyl.l.l,eCTBI/ITe XUMUYeCKme npespalieHna gna MeturnamunHa co cnenyrwmnmMm
BellecTBaMu:

1 2
C,H; — C,H.NO, —> C,H,NH, — N,.

OTBeT/pelueHune

10. Hanuwwute npespaweHns gnsa rmuvumHa NH2-CH2-COOH co cneayrowmmun
BELLEeCTBaMU:

a) NaOH,;

b) HBr;

¢) NH2-CH2-CH2-COOH.
OtBeTt/peLueHmne

11. Paccuntante o6bem asoTa, NonyyYeHHOro npu cxuraHnm 20 n (H.y.) MeTMaMmmnHa
OTBeT/peLueHune

12. MNepeuncnute obnactn NPUMEHEHNST aMUHOB.
OtBeTt/peLueHmne

Kputepum oueHnBaHUsS KOHTPOJNIbHOU paboTbl Ne7
OueHka Kputepumn

HEYOOBJIETBOPUTEJIbHO | npaBunibHO BbINOMTHEHO MEHEE 2 3a4aHNN
YOOBJIETBOPUTEJIbBHO | npaBunbHO BbINONHEHbI 3agaHna 1-5

XOPOLWO NpaBuUIIbHO BbIMNOMHEHbI 9 U3 12-TK 3agaHnin

npaBubHO BbINOJSTHEHDI BCE 3agaHus.
JonyckatoTcs olwnbkM B pacyeTHbIX 3aaHNSAX
KoHTponbHasa paboTta Ne6

KoHTponbHas pabota Ne6 BBeaeHa C Uenbl NMPOBEPKM 3HAHWUS NEPUOLMYECKOrO
3aKoHa 1 nepuoandeckon Tabnmubl XMMUYECKUX 3NIEMEHTOB, CTPOEHUS aToMa, XMMUYECKOM
CBA3N.

KoHTponbHasi pabota Ne6 npoBoautcs nocne u3yvyeHna Tembl «XUMUYeckune
peakumn. BeposSTHOCTb MPOTEKaHUS XUMUYECKUX peakumi» U BbIMOMHSAETCS BO BpeMs
ayauTopHbIX 3aHATUR. KoHTponbHaa pabota Ne6 BkrnoyaeT B cebda 4veTblpe 3agaHum C
NMMCbMEHHbBIM pa3BePHYTbIM OTBETOM.

3agjaHne OpWMEeHTUPOBaHblI Ha TMPOBEPKY 3HAHUS CTPOEHUS aToMa, YMeHus
nonb3oBatbca Tadbnuuen MeHpeneeBa. 3agaHma N2 2 no3BonseT OLEHUTb MOHMMAaHue
oby4varomnmMca MUCNonb3oBaHUS ra3oBblX 3aKOHOB U 6a30BOro MOHATUA «KOMMYECTBO
BewlecTBa». 3ajaya 3akni4yaeTcsa B BbIMMCIIEHUM KONMYECTBa BellecTBa MO  4ucny
mMonekyn. Ha BbinonHeHne otBogutca 1 yac 30 MUHYT.

Bo Bpemsa HanucaHusi KoHTponbHoOW pabotbl Ne6 OO6yvarwowmmcs paspeLleHo
ncnonb3oBatb Tabnuuy MeHaeneesa, YACTblE YEPHOBUKN ANIEKTPOHHLIN KanbKynaTop Ans
pacdeToB. CTporo 3anpeLyeHo Ucnosnib3oBaHne MobmnbHOro TenedoHa.

TpeboBaHUA K BbINOSIHEHUIO: Pa3BEPHYTbI OTBET B NMUCbMEHHOM BMAE C YETKO
nponucaHHbiM  Xo4oM pelweHus. OB6y4varowmncs [oMKeH NPUBOAUTL  YPaBHEHUS U
dopmyrbl, KOTOpble ByaeT MCNoNb30BaTh 4SS BblYUCHEHUA. [INa BbINONHEHUA 3agaHna Ne6
obsi3aTenbHO TpebyeTcs 3anucaTtb 3akoH ['ecca anga peakuuu, NpeacTaBeHHON B YCIOBUN.

TpeboBaHusa K 0hOpMNEHNIO: 3aNoSTHAETCA PYYKON CUHErO UMM YEPHOro LBeTa Ha
YUCTbIX SIMCTaX pasnUYHOro matepuana.

Mpumep 3apaaHnA KOHTPONbHOW paboTbl N26

BapuaHT 2

OTIIMYHO




1.0JaHbl anemeHThl: Al, Be, Ca, Si, Mg, B. Bbibepute Tpu nobbix anemMeHTa u
pacnonoxute ux Tak, 4Tobbl AN HUX B psay C yBeNUYeHUEM 3apsnoB saep
aToOMOB ObINK cnpaBeannBbI Cnefyowme yTBEpXXAeHUs:

a) aTOMHble pagnycbl BO3pacTatoT;

6) anekTpooTpMULUATENBHOCTb YBENMYMBAETCS;

B) BO3pacTaeT YMCIO 3MEKTPOHOB Ha HapY>XHOM 3MEKTPOHHOM Cr10€;

r) MeTannuyeckme cBOMCTBa ocriabesatoT.

2. OnpegenuTte KONMYecTBO MoNekyn ans 3 mosnb noboro rasa.

3. CocTtaBbTe 3neKTpOHHbIE (POPMYMbl ABYX WOHOB, MMEIOLLMX OAMHAKOBbLIA 3apsajg,

HO pasnUYHOE YNUCIIO SHEPreTUYECKUX YPOBHEN.
4. Ncnonb3ysa lNepunoanyeckyto cuctemy, o0bACHUTE, KakMe CBOMCTBA XMMUYECKUX
91eMEHTOB N NoYeMY N3MEHSATCA MOHOTOHHO.
Kputepuu oueHMBaHUA KOHTPOJNIbHON paboTbl Ne6
OueHka Kputepun

HEYOOBJIETBOPUTEJIbHO | HeT npaBunbHOro peLleHns

YOOBJIETBOPUTEJIbBHO | BbinonHeHbl 3agaHme Ne1

B 3agaHum Ne1 u  Ned oTBeTbl HanucaHbl

XOPOLWO npaBuIibHO, pelleHa 3ajada BO 2-OM 3agaHumn
(oonyckatoTcs ownbkun), He peweHo 3agaHne Ne3
OTIIVYHO MONHOCTbIO BbIMOJTHEHbI BCE 3agaHus,

A0nycKalTCcs OWKnbKM B pacyeTax BO 2-OM 3aaHnmn
KoHTponbHasa paboTta Ne7

KoHTponbHast pabota Ne7 BBegeHa C LEenbl NPOBEPKM 3HAHWA npuHumna Jle
LaTtenbe, Teopun 3nNekTPoOnNUTUYECKOW Auccounaumm u rmgponmsa, yMeHust npoBOOUTb
pacyeT CKOPOCTU XUMMYECKOW peakumn, pH pactBopa, KOHCTaHTbl Auccouuaumm U
COCTaBIIATb YpaBHEHME rnaponmsa (MosHoe 1 KpaTKkoe MOHHOE, a TakKe MOSIEKYNsipHoe).

KoHTponbHas pabota Ne7 npoBoguTcs nocne wusydeHus Tembl «lvaponus» wu
BbIMOSHAETCSA BO BpeMsi ayAUTOPHbIX 3aHATUN. KOHTpornbHasa paboTta Ne7 BkntoyaeT B cebs
TpY 3aaHuns C MMCbMEHHbIM Pa3BepPHYTbIM OTBETOM.

3apaHue Nel npepgnaraeTt 3anucatb 3aKOH OEUCTBYIOLWMX Macc Afs TpexX AaHHbIX
peakumni 1, Takum obpa3om, NO3BONSAET OLEHUTb, HACKOMbKO XOpOoLLo obyyatowmmncsa 3HaeT
crnocobbl pacyeTa cKkOpoCcTU peakuuun. 3agaHue Ne2 3aknovaeTcs B NpoBepke NOHUMaHUS
npuHuuna Jle WaTtenbe (obyvatrowemycsa npegnaraetca Tpyu 3agaHust ¢ BbIGOPOM OOHOro
npaBunbHOro oteeT). 3agaHuna Ne3 pacyeTHasi 3agada Ha CBA3b TemMnepaTypbl U CKOPOCTU
Xummyeckom peakuum (npasuno BaHTt-Modda).

Bo Bpems HanucaHus koHTponbHoM paboTbl Ne6 paspelleHo ncnosnb3oBaTb Tabnuuy
MeHgeneesa n tabnuuy pacTtBOPMMOCTU, YUCTbIE YEPHOBUKN SNEKTPOHHLIN KanbKynaTtop
Ans pacyetoB. CTporo 3anpeLleHo Ncnonb3oBaHMe MobunbHOro TenedoHa.

TpeboBaHusA K BbINONIHEHUIO: Pa3BEPHYTbI OTBET B NMUCbMEHHOM BUAE C YETKO
NponucaHHbiM  Xo0O0M pelleHusi. Obyyalowmnca [OOMKEH MNPUBOAUTL YPaBHEHUA WU
dopMynbl, KOTOpble ByaeT ncnonb3oBaTh AN BbIYMCIEHWUNA.

TpeboBaHUA K 0(pOpMNEeHUID: 3anofHAETCA PyYKON CUHEro UM YepHoro uBeTa Ha
YUCTBIX NIUCTaxX pasnUYHOro matepuana.

Mpumep 3apaHnAa KOHTponbHOM paboTbl Ne7

BapwuaHT 1

1. 3anuwmnTe 3aKOoH OEWCTBYIOLMX MacC (KMHETUYECKOE ypaBHEHME peakuuun) ons
npeBpaLLeHni:

a) BaClz(p-p) + H2SO4(p-p) = BaSO4(rs) + 2HClx)

6) 2NaOHs) + SO2() = Na2SOs3(rs) + H20(r)

B) Hz(r) + Cl2ry = 2HCl(r)




2. Bbibepute 0guH BEPHLIN OTBET:
A) Xnmmnyeckoe paBHoOBeCHe B cucTteme
CHar)+ 2H20() 2 CO2(n)+ 4H2(n — Q

cMeLlaeTcs B CTOPOHY obpasoBaHus okcvaa yrnepoga(lV):

a) Npuv NOBbILLEHUWN JaBMEHUs;

6) Npv NOBbILWEHMM TeMnepaTypbl;

B) NpW NOHWXEHUN TeMnepaTypbl;

r) npu gobaeneHumn katanusartopa.

B) Xumnyeckoe paBHoBecue B cucteme

2CO() 2 CO2(n)+ Cre) + 173 kOX

CMelLaeTcsa B CTOPOHY MPOAYKTOB peakuuu:

a) Npuv NOBbILLIEHUN LABMNEHUS;

0) Nnpu NoBbILLEHNN TEMMEPATYPHbI;

B) Npw NMOHWXXEHUN AaBMNEHWS;

r) NpY UCNonb30BaHWUW KaTanuaaTopa.

B) Xvmun4yeckoe paBHoOBecHe B cucteme

l2 + Cl2¢y 2 2IClr) + Q

CMelLaeTcs B CTOPOHY NPOAYyKTa peakuuu:

a) Npu BBOAE KaTanuMsaTopa;

6) Npy yBENNYEHMM KOHLEHTPALMN XIT0Pa;

B) NpW yBeNMYEHUN OaBneHNs;

r) NPY YMEHbLUEHNN KOHLIEHTpaLMKM oaa.

3. CkopocTb peakuun npu 20° C coctasnset 0,5 monb/(n-c). Paccuntante ckopoctb
aTon xe peakumm npun 30° C, ecnv n3otepmMmyecknuin KoaphuumneHT y=2.
YKkaxuTe TMn ruaponnsa, ero obpatMMocCTb AN KaXA0W CONu 1 cpedy pacTeopa.
Kputepum oueHnBaHUsSA KOHTPONIbHOU paboTbl Ne7

OueHka Kputepumn

HEYOOBJIIETBOPUTEJIbHO | HeT npaBunbHOro peLleHns

YOOBJIETBOPUTEJIBHO | BbinonHeHbl 3agaHma Ne1

B 3agaHmm Ne1 6e30wmnboyHO HanucaHbl Bce
ypaBHEHNS peakuun, MpaBUSIbHO BbINOMHEHO 2

XOPOLWO
3agaHue, 3agaHune N2 3 BbINOMHEHO ¢ owwmbkamu
(gonyckarTcsa oWwKnbKM B pacyeTax)
NMOMHOCTbIO BbINONHEHbI BCe 3agaHus,
OTIIMYHO A

[0MyCKarTCs OLMOKM B pacyeTax BO 3-0M 3aaaHum

KoHTponbHasa paboTta Ne8

KoHTponbHass pabota Ne8 BBegeHa C Uenbid MPOBEPKM 3HAHUSA  YMEHUS
NCNoSb30BaTb METO ANEKTPOHHOro 6anaHca ans paccrtaHoBku koadduumeHToB B OBP.

KoHTponbHas pabota Ne8 npoBoguTcs nocne nsyvyeHust TeMbl «ONEKTPOXUMUMYECKNE
NpoLEeCChl. JNEKTPOnn3» 1 BbINMOMHAETCA BO BpeMs ayaUTOPHbIX 3aHATUMIA. KoHTponbHas
paboTa Ne8 BkntovaeT B cebs Tpu 3agaHns C NMCbMEHHBbIM Pa3BEPHYTbIM OTBETOM.

3apaHne Nel1 npepgnaraet HeobxoguMMoO ykasaTb BCe CTEMEHW OKUCIEHUS B
Xummudeckon uenoyke. 3agaHve Ne2 cBoauTCA K NPOBEPKE 3HAHWSA OKUCIUTENS W
BOCCTAHOBUTENS W WX CTENEHU OKUCHEHUS. 3apaHns Ne3 npoBepsieT yMeHue
MCNonb3oBaTb METOL 3NEKTpoHHOro 6anaHca gns pacctaHoBku KoadduumneHtoB B OBP
(Nnpepnaraetca peakums C  U3BECTHbIMW COEAMHEHUSIMW, T[Oe HYXHO paccTaBuUTb
KO3 (PULNEHTDI).

Bo Bpema HanucaHusi KOHTponbHoOW padoTbl Ne8 O6yvarowmmcs paspeLleHo
ncnonob3oBatb Tabnuuy MeHgeneesa, Tabnuuy pacTBOPUMOCTU, SNEKTPOXMMUYECKUA PAS



HaNpPsPKEHUST MeTasnsioB, YNCTble YEPHOBMKU INEKTPOHHBLIN KamnbKynaTop ANA pacyeTos.
CTporo 3anpeLleHo ncnonb3oBaHne ModbunbHoro TenedgoHa.

TpeboBaHuA K BbINONIHEHUIO: Pa3BEPHYTbI OTBET B NMUCbMEHHOM BUAE C YETKO
nponucaHHbiM  Xo4oM peleHus. OB6y4varwmncsa O0MKeH NPUBOANTL  YPaBHEHUS U
dopMynbl, KOTOpble ByaeT ncnonb3oBaTh AN BbIYUCIEHNNA.

Mpn odopmneHmn 3agaHms Ne3 obsizatenbHO TpebyeTcss ykasaTb CTEMNEHU
OKUCNEHUs Y aTOMOB, HenocpeacTBeHHO y4yacTtsywowmux B OBP. Heobxoaumo npuectu
nonypeakuun nepexofda 3MeKTPOHOB, YKa3aTb OKUCNUTENb, BOCCTAHOBUTENb WU  TuUnN
npouecca.

TpeboBaHuA K 0popMNeHUo: 3anonHAEeTCA PyYKON CUHEro UM YepHoro uBeTa Ha
YUCTBIX SIUCTaxX pasnUYHOro matepuana.

Mpumep 3apaHnA KOHTpPoONbHOM paboTbl Ne8

BapuaHT 1

1. CTeneHun oKNCeHns cepbl B COEQUHEHNSAX, COCTaBAIOLWNX reHeTUYECKU pAaa;:

H,80, — 80, —* 8 — H,S,
2.Hanvwute koacpmumeHT nepen BOCCTaHOBUTENEM B yPaBHEHUM peakuun, cxema
KOTOPOW.

ALO,; + H, — Al + H,0,

3.3aKoH4YnTE ypaBHEHNE OKUCNNTENBHO-BOCCTAHOBUTENBHON peakuui:

KCIO; +8 — S0, + ...
Kputepum oueHnBaHUs KOHTPOJNIbHOW paboTbl Ne8
OueHka Kputepumn

HEYOOBJIETBOPUTEJIbHO | 3agaHnsa He BbINOMNHEHbI

BesowmnboyHo BbINONMHEHbl 3agaHue 2. He

YOOBJIETBOPUTEJIBHO
BbINOSIHEHbI 3aaaHusa 1,3
XOPOLLO gbII'IOJ'IHeHbI 3agaHus 1,2. He BbINONHEHO 3adaHue
OTNNMYHO MONHOCTLIO BbINOMHEHBLI BCE 3a4aHUS

Pedepar

PedepaT npencraBnsaet cobon NpoaykT camocTosiTenbHOM paboTtbl obyyatollerocs
B BMOE KPATKOrO U3NOXEHUs1 B MMCbMEHHOM BUAE pe3yrbTaTOB TEOPETMYECKOro aHanuaa
onpegeneHHon y4ebHo-nccnegoBaTeNbCKOM TEMbl, rO€ aBTOP pPacKpbiBaeT CyTb
nccnegyemon npobrnemMbl, NPUMBOAMT pPasfnnyHble TOYKM 3pEHUs, a Takke COOCTBEHHbIE
B3rNsabl Ha Hee.

Ob6yvatowmica ogopmnsieT pedepat B COOTBETCTBUE C TpeboBaHMS K 0OPMIEHUIO
¢ nomowbto Microsoft Office Word vnn gpyroro aHanorMyHoro npunoXeHus.

Mocne 3aBeplieHna paboTbl Hag pedepaTom obyyarowmica npegoctasnseT paboTy
Ha NPOBEPKY B SNEKTPOHHOMY BuMAE B CneuvMann3npoBaHHOM pasgene AUCUMMNIUHBLI Ha
nopTarne anekTPoOHHOro yHnsepcuteta Moodle.

TpeboBaHus kK ochopmneHuto

CTtpykTtypa pecdepata

Pedepat gormkeH BknoyaTb B cebsi cnegytowime nyHKTbI

1. TUTYNbHBIA NUCT — COAEPXUT HasBaHMe yd4ebHOro 3aBegeHus U OUCLUUMNIUHDI,
Temy pabotbl, PXNO n Homep rpynnbl obyyatowerocs, 3saHne, PO npenogasatensa (u
YYEHYI0 CTeNeHb, ECNN €CTb), FOpoA W roA HanucaHus pedeparTa.

2. BBegeHue — npuBOAUTCA apryMeHTauus akTyanbHOCTU BblOpaHHOM TeMbl.
TpebyeTcs gatb KpaTkMi 0030p MCNONb30BaHHLIX WCTOYHWKOB W nuTepaTypbl. [anee
HeobxoaMmo chopmynmMpoBaTh Lenb paboTbl U onpeaennTb 3agayvv Ansg €€ AOCTUKEHUS.



3. OcHoBHas 4acTb — npeacTaBnseTcd B BUAe pasgenioB unv rnae. B nocnegHem
crny4ae rnaBa COCTOUT M3 HECKONbKUX naparpadgoB. PekoMeHayemoe KONnu4ecTBO rnaBs
(paspgenos) — 2-3, naparpadoB B rnaBax — 2-3. Kaxgbim pasgen (rnaesa) HauynmHaeTcd C
HOBOro nucrta. HassaHusa rnaes unu pasgenos He OOMKHbI 4y6nupoBaTb Ha3BaHWe TeMbl, a
Ha3BaHWA NaparpadoB — Ha3BaHWA rnae. Kaxaas rnasa unu pasgen OoSTKHbl packpbiBaTb
onpenenéHHyto YacTb TeMbI pedpepaTa, a B COBOKYNMHOCTU — BCIO TEMY LIENTMKOM.

4. 3akn4veHne - NogBoAATCA OCHOBHblE BbIBOAbl U pesynbTaTbl UCCNeLoBaHus,
BO3MOXHbl peKOMeHAaunn ons aanbHenwen paboThbl.

5. Cnucok nutepaTypbl - nNepeyYeHb WCTOYHUKOB W nuTepaTypbl, KOTOpble
O6yvatowmmnca wmucnonb3oBan npu HanucaHun pedpepata. CoctaBndetrcsa B nopsigke
yNOMUHaHUS UCTOMHWKA B TekcTe pedbeparta. [MpmBeTCTByeTCA MCMNOSb30BaHUE Hay4HOMU
nutepatypbl (MccrnegoBaTenbckMe ctatb M 0630pbl). PaspewaeTcss Mcnonb3oBaHuWe
WHTEPHET-UCTOYHMKOB. YuebHasa nutepaTtypa MoXeT ObiTb MCNOMb30BaHa, HO OHA HE MOXET
ObITb OCHOBOW 4S5 NOArOTOBKM pedhepara.

MapameTpbl ochopmneHus

TekcT pedpepaTa gomkeH bbITb HanevataH 4yepes uHTepean 1,5 Ha 0gHOW CTOpPOHE
6enon bymarn popmarta A4 (210x297 mm), uHTepBan mexay absauamu — Honb. Wpndt —
Times New Roman, pasvep wpudpta — 14. [Ona noanucu K pucyHkam u Tabnuuam
pekomeHayeTca wpnudt 12, a Ana nogcTpaHnYHbIX CHOCOK — wpudT 10, BbipaBHMBaHME
3arofioBKOB — MO UEHTPY, TekcTa — Mo LwWwupuHe nucta. 3aronoBkn «BeepeHuey,
«OrnaeneHuey, «3aknyeHney, Ha3BaHus rMas U T.4. — XXMPHbIM LWPUATOM 1 NPONMUCHLIMU
B6ykBamun pasmepa 16. B koHLe 3aronioBKOB TOYKM He CTaBAT. [epeHoCk! CrioB B 3arofioBkax
He [OonycKakTcd, No TeKCTy — aBToMaTudeckaa pacctaHoBKa nepeHocoB. He gonyckaeTcs
Mcnonb3oBaHMe TeKCcTa, CoaepXaLlero rmnepcebisiku.

Mons: cneea — 30-35 mm, cnpasa — 10 MM, cBepxy 1 CHU3Y — no 20 Mm.

Kaxxgas HoBasi rmaBa AOfMKHA HauyMHaATbCs C HOBOW cTpaHuubl. O6bem pasgenos
«BBegeHne» n «3akntoyeHney, cogepkamx MHOOpMaLmMo O BaXXHOCTWN NpeacTaBnsieMoro
MaTepuana u BblBOAAX, COENaHHbIX Nocre udydeHus, OOMKEH He MpeBbiaTtb 2 CTpaHuy,
AN Kakgoro pasgena.

Hymepaumsa ctpaHuy AormkHa ObiTb CKBO3HOW, T. €. BKNOYAaTb TUTYMbHbIA JINCT, TEKCT
paboTbl, mnncTpaumMm, Tabnuubl U npunoxeHus. CTpaHuubl HymMepylTcss apabckumm
umMdpamMn, KoTopble nevaTaroTcs B MpaBOM BeEpXHEM Yrry, HayMHaa ¢ uudpbl 2. Ha
TUTYITbHOM JIUCTE HOMEP CTPaHULbl HE CTaBUTCS.

Xvmunyeckme, GU3MKo-xummyeckne, uU3nNdeckme n maTeMaTuyeckne BeNUYMHbI,
obo3Havyaemble NaTUHCKUMU UnuM pyccknmu BykBamu, neyatamte KypcvBoMm. OgHako gns
CMMBOJSIOB XMMUWYECKUX 3SfIEMEHTOB, MOJSISIPHOCTM pacTBOpa, BOOOPOLHOroO nokasaTtens,
MaTemMaTU4YeCKux CMMBOJSIOB, KOTOpble 00603HavalT (OyHKUMK, HAZO BCOA4Y UCMONb30BaTb
Tonbko npsimon wpudT: 0.02 M NaHCOs, pH 8.5, sin, tg, Ig, In, exp, erf.

BennuuHbl, o603Havaemble BykBamu rpeveckoro andasuTa, Toxe cnegyeT neyaTtatb
npsiMo. EAMHMUBI YNOMSAHYTBIX BESIMYUH NULLIMTE Ha PYCCKOM A3blke MPSMbIM LLPUATOM:
MA/cm?, [x/(monb.K), monb/(n-c), kr, m/c.

PedepaT pomkeH cogepxatb He MeHee 10 MCTOYHMKOB NUTepaTypbl, U3 KOTOPbIX
TONbkO He 6Gonee 3 npeactaBnsalT cobon WHTepHeT-pecypcbl. CCbIIKM HAa WMCTOYHUKK
BCerga HymepyrTcsa (HOMep B KBagpaTHbIX CKOOKax) B MOpsAKe UX YNOMUHAHWA B TEKCTe,
T.e. OHM Bcerga HauumHawTca ¢ [1] n pacwmnpoBbIBalOTCA B 3aBepluatollemM pasgene
«Cnmcok nutepaTypbl». Ccbifika Ha HECKONbKO WCTOYHMKOB MNPUBOAUTCA B TEKCTe
cnegyowmm obpasom: [3, 5, 11]. Ecnn nctodnunkn B «Cnmcke nutepatypbl» crieayloTt apyr
3a Apyrom, To ucnonb3yeTcd Takasa popma 3anuvcu: [4-7] vnn [2, 3, 7-10], nnn [1-3, 7-10].
Korga nepcoHanbHO ynoMuHatOT aBTOPOB Hay4yHOM paboThbl, CCbINIKY AenatT cpasy Xe
nocne nx gamunumn.

OdhopmneHne Tabnuubl HaYMHaAKOT ¢ noanucu K Hew. Mognuck (WpudT 12) BKtoYaeT
B cebsa cnoso Tabnuua n ee Homep (NONYXMPHbIM KypcuBoMm). Hymepauuto npomnsBogaT



apabckumn umncppammn B npegenax Bcero Tekcra. [locne Toukm nuwyT COBCTBEHHO TEKCT
noanucu, Npu4emM B KOHUE Noanncu ToYKy He cTaBaT. Ecnun B paboTte Tonbko ogHa Tabnuua,
TO HOMEpP el He NpucBanBatoT.

OcCHOBHble 3arofnoBkM B camMou Tabnuue nMuMWyT C 3arnaBHoM OykBbl (B
UMEHUTENbHOM Nagexe N B €OUHCTBEHHOM uucne). [NogyYMHEeHHbIe 3aronoBKM MULLYT CO
CTPOYHOW OYyKBbl, €CNU OHU rpaMMaTUYeCKuU CBSA3aHbl C [faBHbIM 3arofloBKOM, U C
3arnaBHON OyKBbl, €CrM TaKOW CBA3N HET. ApxuTekTypa Tabnuubl He OOMKHa coaepkaTb
AnaroHanbHbIX NUHUNA.

OcopmneHune cnucka ncnonb3yemMon nutepaTypbl

He gonyckalTcsa CCblikn Ha HeonybnunkoBaHHble paboTbl. B 60nbLUIMHCTBE HAy4YHbIX
paboT paspeLlalnTCa CChINKM Ha 3alUMLLEHHbIEe KaHOMAATCKME M LOKTOPCKME AnccepTaumu,
aBTopedepaThbl 3alMLLEHHbIX UccepTaLni.

LinTnpyemble nutepatypHble UCTOYHUKM HYMEPYIOTCA B NOpSAKe WX YNOMUHaHUS B
TekcTe. Hwxe npuBeaeHbl npumepbl, KOTopble B OOMbLUMHCTBE Cry4aeB MOryT ObiTb
OCHOBOW Mpu ocopmrieHnn «Cnucka nutepaTtypbl» B pedeparte. Ccbinka Ha MoOHorpadguio,
y4yebHuk, yyebHoe nocobue, CnpaBOYHMK, SHUMKIONEOUIO U T.M. MOXET ykasblBaTb SiMbo
obLee 4Yncno cTpaHul B KHure (Hanpumep, 716 c.), NMOO TONbLKO Te CTpaHWULbI, Ha KOTOpble
dakTuyeckm ccoinatotca (Hanpumep, C. 222). B nepBoMm criy4ae OMMCaHUE KHUMU HYXHO
caenatb 6onee nogpobHbIM, C yKasaHMeEM ropofa, rae KHura usgaHa, U ¢ HasBaHWeM
nsgatenscrea (Hanpumep, M. : Boicw. wk., 2016. — 716 c.). Bo BTopom crny4ae ykasbiBatoT
TonbKo ropoA (Hanpumep, M., 2016. — C. 222). CokpalleHHoe HanucaHue ropoda NpUHATO
Tonbko ans Mocksbl (M.), JNenunHrpaga (J1.) wn Cankrt-letepbypra (CI16). HassaHwue
OCTarnbHbIX ropoaoB NpuBoasaTcs 6e3 cokpaweHuin: Hosocnbupck, Tambos, London u T.4.

O6pas3ubl ochopMIeHUs CCbISTIOK Ha NUTepaTypPHbIe UCTOYHUKN

KHura - nog oamunuen astopa, eCnm YMcrio aBTopoB He Bonblue Tpex:

1. Kanbbiwes O.A. 'paHuubl 3epeH n ceonctea meTtannos / O.A. Kanbbiwes, P.3.
Banues. — M. : MeTtannyprus, 1987. — 214 c.

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

3. MpuroxuH U. Xumnyeckasa tepmoanHamuka / W. MpuroxuH, P. [aden; nep. ¢ aHrn.
- HoBocubupck, 1966. - C. 91.

4. NamackuH b.B. Onektpoxmmus: yvebHuk gns By3oB / Bb.b. OamackuH, O.A.
Metpun, I'.A. Unpnuna. — M. : Xumng, 2001. — 624 c.

5. bepeauH b. [1. Kypc coBpeMeHHOW opraHMyYeckon Xxmmun : y4eb. nocob. onsi By3oB
/ .. bepes3uH, O.b6. bepesnH. — M., 2001. — C. 242-245.

KHura —noa 3arnaevem, eCcnu Yncrio aBTopoB BorbLue Tpex:

6. CnpaBo4HuK No anekTpoxumun / cocTt. : P.K. Actaxosa [u gp.]. - J1., 1981. - C. 43.

7. 'mnokecunaTtHbin umkn pacteHun / A. A. 3emnsaHyxuH [n gp.]. — BopoHex : U3g-Bo
BopoHex. roc. yH-Ta, 1986. — 148 c.

MHOroTomMHble n3gaHus

8. Nlacno 1. Nlornka opraHnyeckoro cuHTesa : B 2 1./ 1. Jlacno. — M. : Mup, 1998. —
T. 1 : TeopeTnyeckune npencrasneHuns. — 229 c.

9. ®dusnyeckoe metannoseneHue : B 3 1./ noa pea. P.Y. Kana, N.T. XaaseHa. — T. 2 :
das3oBLIE NpeBpaLleHMst B MeTannax u cnnaebl C 0cObbiMM PMU3NYECKN-MU CBONCTBaAMU. —
M., 1987. - C. 129-137.

10. HoBbIn CcnNpaBOYHMK XUMWKA U TexHomnora : B 7 T. — T. 3 : Xumn4yeckoe pas-
HoBecue. CeonctBa pacteopoB / A.B. 3nHueHko [ ap.]. — CI6. : lMNMpodeccnonan, 2004. -
998 c.

CrtaTbs 13 XypHana

13. KyknuHn P.H. YpaBHeHus cocTtosHua MexdasHon rpaHuubl npu agcopbuumn
opraHunyecknx BewecTtB Ha anektpoae / P.H. KyknuH // XXypH. oms. xumun. —2007. — T. 81,
Ne 11. — C. 2038-2045.



14. Boronto6oB A.H. O BeweCcTBEHHbIX pe30HaHCax B BOJTHOBOAE C HEOAHOPOAHLIM
3anonHennem / A.H. boronto6os, AJl. OJenvubiH, M.O. Manbix // BecT-Huk Mock. yH-Ta.
Cep. ®usumka. ActpoHomusa. — 2001. — Ne 5. — C. 23-25.

CrtaTbs 13 cbopHuka

18. lMeTpoB B.K. PacuyeT anekTpuyeckmx nosem n emkoctn kongeHcatopos / bB.K.
MeTpoB // TBepaoTenbHas 3NEKTPOHUKA U MUKPOINEKTPOHMKA : €6. Hay4d. Tp. / BopoHex.
roc. yH-T. — BopoHex, 2001. — C. 28-33.

19. MNpaxuH A.H. HoBble meToabl B Teopumn xummyeckmnx pasHosecuin / A.H. MpaxuH //
duandeckasa xmmus. CoBpemeHHble npobnembl. ExerogHuk ; noa pea. A.M. KonoTbipkuHa.
- M., 1984. — C. 117-147.

MaTepuanbl U3 UHTepHeTa

37. EpuH 0. BblpalleHbl yrinepogHblie HaHOTPYOKN pekopaHon anuHel - 18.5 cm / HO.
EpuH // SnemenTbl 60nbLion Hayku. — (http://elementy.ru/news/431148) (gata obpalleHus:
12.12.2008).

Tembl pechpepaToB

no ancumnnuHe bI.12 «Xumma»
1. BbuoTexHonorna n reHHasa nHxeHepus — texHonornm XXI seka.
2. HaHoTexHonornsa kak NpuopuTeTHOE HanpasneHne pasBUTUS HayKu U NPOU3BOACTBA B
Poccuinckon ®egepaunn.
3. XKwusHb n peartenpHoctb [. W. MenpgeneeBa. Uctopus OTKpbITUA Mepuogmnyeckoro
3aKoHa.
4. Tlnasma — 4yeTBEpTOE COCTOSIHME BELLECTBA.
5. AmopdHble BewecTBa B Npupoae, TeXHUKe, ObITy.
6. 3awmTa 030HOBOrO 3KpaHa OT XMMUYECKOro 3arps3HeHus.
7. T[lpyMeHeHue CyCneH3nn n aMynbCUN B CTPOUTESLCTBE.
8. MwuHepanbl n ropHble NOpoabl Kak OCHOBA NiMToCcdeEpb.
9. XusHb 1 geatenbHocTb C. AppeHuyca.
10. Bknapg oTe4eCcTBEHHbIX YYEHbIX B pa3BUTME TEOPUN IMEKTPOSNTIMTUYECKOWN Anccoumaumnm.
11. CepHas kucnorta — «xnebd XxMMmyeckom NPOMbILLSIEHHOCTUY .
12. Vcnonb3oBaHWe MUHeparibHbIX KUCNOT Ha NPeanpuUsaTUaX pasfiMyHoro npoduns.
13. UcTtopusa runca
14. NcTtopua nonyyeHns n npomsBoacTBa antoMUHUS.
15. XKusHb 1 geatenbHocTb . [Jasu.
16. Ponb meTannoB B UCTOpUM 4YernoBedeckon umsunmsaumn. Mctopma oTeyecTBEHHOM
yepHoun meTannyprum. CoBpeMeHHoe MeTannyprumieckoe npon3BoaCTBO.
17. ctopua oTedeCcTBEHHOW LiIBETHOM MeTannyprun. Ponb meTansioB 1 CniaBoB B HAy4HO-
TEXHUYECKOM Mporpecce.
18. PoxparoLwme conun — ranoreHsbl.
19. NcTtopusa wBencKkon Crndku.
20. Victopusi BO3HMKHOBEHMS U Pa3BUTUS OPraHNYeCKON XMMUW.
21. XKunsHb 1 geatenbHocTb A. M. bytneposa.
22. Butanusm u ero kpax.
23. Ponb OTeYeCTBEHHbIX Y4YEHbIX B CTAHOBMEHUM W Pa3BUTUM MUPOBOW OpPraHMYeckomn
XMUK
24. NcTtopust OTKPLITUA 1 pa3paboTKkM ra3oBbiX U HEPTSAHLIX MeCTOpoXaeHun B Poccunckon
depepaumm.
25. Xumus yrneBogopoaHOro Chipbsi.
26. CuHTETMYECKME KaydyKn: UCTOPUS,, MHOroobpasune 1 NepcnekTuBbI.
27. broopraHM4eckus XMMmns: aMMHOKUCIOTbI, 6ENKN N HYKNENHOBbBIE KACIOTbI.
28. YrneBogopoaHoe TONNUBO, ero BuAbl U Ha3Ha4YeHue.



Kputepun oueHuBaHus pedepara
OueHka Kputepumn
HEYOBNETBOPUTESBHO TemMa pedepata He packpbiTa, OBHapyxuBaeTca
CYLECTBEHHOE HEMOHUMaHME Npobremsbl
nmeroTcs CYWECTBEHHbIE  OTCTYMNJIEHMUS oT
TpeboBaHun K pedepmpoBaHuio. B yacTHocTu:
Tema ocCBeleHa §ulb YacTUYHO, AONyLLEHbI
dakTnyeckme owmnbkn B copepxaHum pecdpeparta
UnM Npy oTBETE Ha AOMOSNHUTENbBbHbLIE BOMPOCHI; BO
BPEMS 3aLUMTbl OTCYTCTBYET BbIBOJ
BbIMOSIHEHbI OCHOBHbLIE TpeboBaHus K pedepaTy u
ero sawmTte, HO Npu 3TOM AonyuleHbl HeAo4EThl. B
4YAaCTHOCTW, WUMEKTCA HETOYHOCTM B W3NOXEHUN
mMaTepuana; oTCyTCTBYET norunyeckas
nocrnenoBaTenbHOCTb B CYXXAEHUSAX; HE BblaepXKaH
00bEéM pecbepata; UMelTCA  ynyweHus B
0OpPMIIEHMN; HA OOMNOSTHUTENbHbBIE BOMPOCHI MpwU
3alWmnTe gaHbl HEMOJHbIE OTBETHI
BbiCTaBnsieTca oby4arowemycsi, ecnn obosHadeHa
npobnema n obocHoBaHa €€ akTyanbHOCTb, caenaH
KpaTKMin aHanua3 pasnuyHblX TOYEK 3pEeHust Ha
paccmaTpuBaemyto Npobnemy 1 IOrMYHO N3noxeHa
OTITIMYHO cobcTBEHHas No3nums, copMynmnpoBaHbl BbIBOAbI,
TeMa packpbiTa MNOSIHOCTbI, BblAepXKaH OOBLEM,
cobntoaeHsbl TpeboBaHus K BHELLHEMY
oPOpMMEHNIO, AaHbl NpaBufibHble OTBETbl Ha
AONOJTHUTENbHbIE BOMPOCHI
MHamBuayanbHbIM NPOEKT

MHanBmnayanbHbIi  NPOEKT  BbIMOSHAETCA CaMOCTOATENbHO NO4 PYKOBOACTBOM
npenogasaTens no BbIbpaHHOM TeMe B paMKax u3y4aemon ANCUUNINHBI (MO3HaBaTENbHOMN,
y4yebHo-nccnegoBaTenbCKon).

PesynbTaTbl BbINOMHEHNS] MIHAMBUAYANbHOIO NPOEKTa A0SMKHbI OTpaxaThb:

- CcOPMUPOBAHHOCTb HAaBbLIKOB KOMMYHUKaTMBHOW, Yy4eOHO-MccneaoBaTernibCKom
AEATENbHOCTU, KPUTUYECKOTO MbILUIEHUS;

- CMNOCOBHOCTb K MHHOBALMOHHOW, aHanNMTU4YECKON, TBOPYECKOW, UHTENNEKTYarlbHON
AEATENbHOCTH;

- CPOOPMMPOBAHHOCTL  HAaBbIKOB  MPOEKTHOW  OEATENbHOCTM, a  TaKke
CaMOCTOSITESTIbHOrO MNMPUMEHEHNA MPUOBPETEHHbLIX 3HAHUM U CNOCOOOB AENCTBUA Mpu
PEWEeHNN pasnnyHbIX 3agad, WUCNOoNb3ys 3HaHUS OAHOrO0 WM HECKOSbKUX  Yy4eBHbIX
npeamMeToB Unu npeamMeTHbIX obnacren;

- CNOCOBHOCTbL MOCTAHOBKU Lenn n (OpMynNMpoBaHUS rMNoTe3bl UCCNenoBaHus,
nnaHupoBaHust paboTtbl, oTbopa W WHTepnpeTauum HeobxoguMMon UHGOPMauuu,
CTPYKTYPMPOBaHUS aprymeHTaumMm pes3ynbTaToB MCCReaoBaHUs Ha OCHOBE COOpaHHbIX
AaHHbIX, Npe3eHTauun pesynbLTaToB.

WHavBuayanbHbIN NPOEKT BbINOIHAETCA B TeYEeHNe OAHOro yyebHoro roga B pamkax
y4ebHOro BpEMEHU, cneunanbHO OTBEAEHHOro Yy4ebHbIM nNnaHoM, W [JOomkeH ObiTb
npeacTaBneH B BuAe 3aBEPLUIEHHOro YyyebHOro wuccrnegoBaHua wunu paspaboTaHHOro
NpoeKkTa: NHPOPMaLNOHHOTO, MPUKIAAHOro, MHHOBALIMOHHOTO.

B pesynbtate y4ebHO-uccnegoBaTeNbCKOM W MPOEKTHOM  OeATeNbHOCTH
obyuvatomecs nonyyaT npeacraBneHune:

— 0 (UNOCOPCKUX M METOLONOrMYECKMX OCHOBAHUSAX Hay4yHOW [OeATENbHOCTU U
Hay4HbIX MeTO4aX, NPUMEHAEMbIX B UCCNeaoBaTENbCKOM N MPOEKTHOW AEATENbHOCTMY;

YOOBJIETBOPUTEJIbHO

XOPOWO




— O TaKMX MOHATUAX, KaK KOHUEenuus, HayyHasi runotesa, MeTon, SKCMEPUMEHT,
HaJeXXHOCTb rMnoTe3bl, MoAenb, MeToa cbopa 1 MeTo aHanusa JaHHbIX;

— O TOM, 4YeM OTnM4alTCa WuccnegoBaHnss B TyMaHUTapHbiX obnactax oT
nccneoBaHUii B eCTECTBEHHbIX HayKaXx;

— 06 ncTopun Hayku;

— 0 HoBeNLnX pa3paboTkax B 0611aCTU HayKM U TEXHOMOIUIA.

Ob6yyaroLwmmncs CMoxer:

— pelwlaTb 3aa4un, HaxXo4ALWMNECS Ha CTbIKe HECKOMNBbKUX YY4EOHbIX AUCUUNIINH;

— MCNOMb30BaTb OCHOBHOW anropuTtM MCCreaoBaHus Npu peLleHun cBomx yyebHo-
no3HaBaTesbHbIX 3aJay;

— WUCNONb30BaTb OCHOBHbIE MPUHLUMMbI MPOEKTHOW OeATENbHOCTU MNpU peLueHumn
cBOUX y4ebHO-No3HaBaTebHbIX 3a4a4y 1 3a4a4, BO3HUKAIOLLMX B KyNbTYPHOM U coumnanbHOm
XU3HW;

— MCNONb30BaTb 3fIEMEHTbl MaTeMaTU4ecKoro MOAENUPOBaHUA NpU  peLleHun
nccnenoBaTenbCKMX 3aday;

— WUCNoNb3oBaTb dfeMeHTbl MaTemMaTU4ecKoro adHanmMsa Ana  uHTepnpeTaumm
pe3ynbTaToB, NOyYEHHbIX B Xo4e y4ebHOo-nccneaoBaTenbckom paboTol.

C TO4YkM 3peHunsa (popMUMpPOBaHUS YHUBEPCANbHbIX YYEOHbLIX AENCTBUM, B XOoAe
OCBOEHMSI MNpPUMHUMMOB  y4ebHO-uccnenoBaTeNbCKOM UM NPOEKTHOM  AesTenbHOCTewn
oby4atowmnecs Hay4artcs:

— opMynNMpPoBaTb Hay4Hyl rMNoTe3y, CTaBUTb Lefb B paMKax WUCCRefoBaHusA
NPOEKTUPOBAHWS, UCX0OA U3 KYNbTYPHOMW HOPMbl U COOOpasyscb C npeactaBrieHnsMu o6
obuwiem bnare;

— BOCCTaHaBnMBaTb KOHTEKCTbl U MyTW PasBUTUS TOrO UMM MHOIO BMAA Hay4yHOW
AEeATEeNbHOCTM, Onpeaensii MecTo CBOEro WccrnegoBaHust MM npoekta B obuiem
KyNbTYPHOM NPOCTPAaHCTBE;

— OoTcnexuBaTb W NPUHUMATb BO BHMMaHuWE TpPeHAbl W TEeHOEHUUW pasBUTUSA
pasnU4YHbIX BUOOB AEATENbHOCTM, B TOM YMUCIE€ Hay4YHbIX, YYUTbIBATb UX MPU NOCTAHOBKE
COOCTBEHHbIX Lienewu;

— OUeHMBaTb pecypcbl, B TOM 4uCNe U HemaTepuarnbHble (TakMe, Kak Bpems),
HeobxogMMble AN AOCTUXKEHUS MOCTaBNEHHOW Lienu;

— HaxoguTb pasnuyHble UCTOYHWKM MaTepuanbHbiX U HemaTepuanbHbIX pPecypcos,
npeaocTaBnAwLLMX CpeacTBa Ans NPOBEeAEHMA UCCNEeAOBaHUM M peanui3auumn rnpoekToB B
pasnu4YHbIX 06nacTax eaTeNbHOCTN YenoBeka;

— BCTyNaTb B KOMMYHUKaLMIO C AepXKaTensaMu pasfimyHbiX TUMOB PECYPCOB, TOYHO U
0OBHEKTMBHO NPEe3eHTys CBOW NPOEKT NN BO3MOXHbIE pe3yfibTaTbl UCCIeA0BaHUS, C Lienbto
obecneyeHns NPOAYKTMBHOIO B3aMMOBbLIFO4HOIO COTPYAHNYECTBA;

— CaMOCTOSITENbHO WU COBMECTHO C ApyrMMu aBTopamu paspabaTbiBaTb CUCTEMY
napameTpoB M KpUTEPUEB OLIEHKN 3IEKTUBHOCTM M NPOSYKTUBHOCTW peanusauumn npoekTa
NN nccnegoBaHNS Ha KaXK4oM dTane peanusaumm n nNo 3aBepLlueHumn paboTsl;

— aleKBaTHO OLEeHNBATb PUCKM peanu3aumm NpoekTa 1 NpoBeaeHnsa nccrnenoBaHus um
npegycMmaTpmBaTtb NyTM MUHUMU3ALMU 3TUX PUCKOB;

— afekBaTHO OLeHMBaTb MOCNEeACTBUS peanu3aumm CBOEro npoekta (M3MeHeHus,
KOTOpbl€ OH MOBMEYET B XU3HW ApYrux nogen, coobLlecTs);

— afeKBaTHO OLEHNBATb JarnbHeNLLee pa3BnTne CBOEro NpoekTa Unn nccrenoBaHus,
BMAETb BO3MOXHblE€ BapuaHTbl NPUMEHEHNSA pe3ynbTaToB.

Tpe6oBaHus kK ohopmMeHnro

CTpyKTypa uHOuBUAYyanbLHOro npoekTa

MHamBuayanbHbIM NPOEKT AOMKEH BKMOYaTb B cebsi cnegyowme nyHKTbI

1. TUTyNbHBIA NUCT — COAEPXUT HasBaHWe y4ebHOro 3aBefeHus U AUCUUMNIUHBI,
Temy pabotbl, PO n Homep rpynnbl oby4vatowerocs, PUNO npenogaBaTens (M y4yeHyto
CTeneHb, ECNN €CTb), TOPOA W rof HanmcaHusa paboThbl.



2. BBegeHve — npnBoaMTCA aprymMeHTaumst aktyanbHOCTU BbIGpaHHOW TeMbI, Lenu v
3ajayn nNpoekKTa.

3. OcHoBHas 4acTb — npeacTaBnseTcd B BUAe pasgenioB unv rnae. B nocnegHem
crny4ae rnaBa COCTOUT M3 HECKONbKUX naparpadgoB. PekoMeHayemoe KOnu4ecTBO rnaBs
(paspgenos) — 2-3, naparpadoB B rnaBax — 2-3. Kaxgbim pasgen (rnaesa) HauynmHaeTcd C
HOBOro nucrta. HassaHusa rnas unu pasgernos He AOMKHbI 4ybnupoBaTb Ha3BaHWe TeMbl, a
Ha3BaHusA naparpadoB — Ha3BaHusa rnae. Kaxxgas rnasa vnu pasgen AOMKHbI packpbiBaTb
onpenenéHHyto YacTb TEMbI, @ B COBOKYMHOCTU — BCIO TEMY LIENUKOM.

4. 3akntoveHre - noaBoaATCA OCHOBHblE BbIBOAbI M pe3ynbTaTbl UCCNeaoBaHus,
BO3MOXHbl pekOMeHAaunn ons aanbHenwen paboThbi.

5. Cnucok nuTepaTypbl - nepevYeHb WCTOMHMKOB W NUTepaTypbl, KOTOpble
O6yvalowmnca ucnonb3oBan NpUM  HanMcaHMM  TeopeTudeckonm 4Yactm  paboThbl.
CocTtaBngeTtca B nopsiake ynoMMHaAHWA UCTOYHMKA B TekcTe pedpeparta. [lpuBeTtcTByeTcs
MCNONb30BaHME HayyHOM nuTepaTtypbl (MccnepoBaTenbckne crtatb M 0630pbl).
PaspeluaeTca ncnonb3oBaHne MHTEPHET-UCTOYHUKOB.

MapameTpbl O0opMIIEHMs MPOEKTA aHarnorMyHbl odopMneHuto pedepaty (B ToM
4yuncre n CNMCoK nuTepatypbl).

[MpoeKkT NpegocTaBnNaeTCsa Ha NPOBEPKY B ANEKTpOHHOM Buae. Obyyarowmnncs Takke
06s3aH nogrotoBuTb Hebonblyto npeseHTauuto npu nomowm MO Power Point. 3awuTta
NpOeKTa OCYLLEeCTBNAETCA BO BPeEMS ayaANTOPHbIX 3aHATUI (He Bonee 3-Xx MUHYT Ha goknag,
N He bonee 4-x MWHYT AN OTBETOB Ha AOMOSHUTENbHbIE BOMPOCHI). VIHOMBUAYaNbHLIN
NPOEKT MOXeT BbIMOMHATLCSA Kak 0 gHUM oby4aroLmmces, Tak U Manow rpynnon (He 6onee 3-
X YenoBek Ha ofgHy TeMy, Ha YCMOTpeHue npenopaBaTtend). B HasHa4eHHbI [OeHb
oby4aromnncs BbICTynaeT ¢ AOKMNagoM U npe3eHTaumen. MItoroBasa oueHka cknagbiBaeTcs
NX NMCbMEHHO OPOPMITEHHON PaboTbl 1 Pe3ynNbTaToB 3aLUUThI.

Ob6yvatowmrica npegocrtaBnseTr paboTy Ha NPOBEPKY B 3MEKTPOHHOMY BMAE B
crneumnanuaMpoBaHHOM pasfene AUCUMNMWHBLI Ha rnopTane 3neKTPOHHOro YHuBepcuTeTa
Moodle.

TeMbl MTHAUBUAYaNbHbIX NPOEKTOB
no ancumnnuHe b1.12 Xumusa

CoBpemMeHHble MeToabl 06e33apakmBaHus BOAbI.
AnnoTponua MeTasnsos.
CuHTes 114-ro anemMeHTa — TPUyMd POCCUNCKUX (PU3NKOB-SAEPLLNKOB.
M3oTonel BOgOPOAA.
Mcnonb3oBaHue pagnoakTUBHbIX M30TOMOB B TEXHUYECKUX LiENsX.
PeHTreHOBCKOE U3ryYyeHne n ero NCnonb3oBaHNe B TEXHUKE U MeaULNHE.
OxpaHa okpyxatouwen cpedbl OT XMMUYECKOro 3arpsisHeHusi. KonmyecTBeHHble
XapaKTEPUCTUKIN 3arpA3HEHMS OKpY>KatoLen cpeabl.

8. [lpumeHeHue TBepaoro n razoobpasHoro okcnga yrnepoga (1V).

9. [pybogucnepcHble cucTeMbl, WX Knaccudukaumss U UCNOMNb3OBaHWE B
npodeccnoHanbHoON AeATENbHOCTM.

10. KocmeTtnyeckue renm.

11. PacTBopbl BOKpYr Hac. Tunbl pacTBOPOB.

12. Bopa kak peareHT n cpefa Ans XMMM4eckoro npouecca.

13. YcTpaHeHue XXeCTKOCTM BOAbl HA NPOMBbILLMEHHbIX NPeanPUATUSX.

14. Okcugbl U CONM Kak CTpoOUTENbHbIE MaTepuarnsl.

15. lNoBapeHHas Conb Kak XMMUYECKOE ChIpbe.

16. MHoronukui kapboHaTt kanbuus: B NPMpPoAe, B NPOMbILLSIEHHOCTH, B ObITY.

17. Peakuuu ropeHus Ha NpoOu3BOACTBE U B ObITy.

18. BupTtyanbHoe mogennpoBaHne XMMUYeCKUX npoLeccoB.

19. BnekTponuns pacTBOPOB 3NEKTPOSIUTOB.

NoOkwNE



20.

MpakTuyeckoe nNpUMEHeHWe 3nekTponusa: paduHUpOBaHWEe, ranbBaHoMnacTuka,

rafibBaHoOCTErn4.

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

AnekTponuTnyeckoe nonyvyeHne n paduHMpoBaHne Meau.

Koppo3susa meTannoB 1 cnocobbl 3aLnTbl OT KOPPO3UW.

NHepTHble unmn 6naropogHbie rasbl.

CoBpeMeHHble NpeAcTaBneHNst 0 TEOPUU XMMUYECKOTO CTPOEHMS.

3konornyeckune acnekTbl UCMONb30BaHUS YreBOAOPOAHOIO Chipbsi.
Pe3nHoTexHN4Yeckoe Npon3BoACTBO U €ro posib B HAayYHO-TEXHUYECKOM Mporpecce.
CBapoyHoe NPON3BOACTBO U POflb XMMUN YrNeBOAOPOAOB B HEM.

HedTb n ee TpaHCnopTMpoBKa Kak OCHOBa B3aWUMOBbLIFOOHOrO MeXOyHapOLHOro

COTpyAHM4YecTBa.
Kputepumn oueHMBaHUs MHAWMBUAYaNbLHOIO NpoekKTa

OueHka Kputepumn

HEYOOBJIETBOPUTEJIbHO | npoekTa He packpbITa, obHapyxuBaeTcs

obyyaroLmincs He NpeaocTaBurl NPOEKT WM Tema

CyLeCTBEHHOE HeNoHMMaHWe Npobrembl

YOOBJIIETBOPUTEJIBHO | nonHOCTLIO packpbiThbl 3agadn U Lenu npoekTa,

obyyvaloLminca nNoaroToBU TEOPEeTUYECKYH YacTb
npoekTa, HO Tema OCBsllleHa He MOMHOCTbI0, He

AonyLleHbl ownbkn B 0opMIeHnn, oTCyTCTBYHOT
BbIBOAbl O NpoAenaHHon paboTe.

O6yvaloWwmnnca OpUEHTUPYETCA B TEOPETUYECKOM
basze NpPoEeKTa; aonyckatTcs OLLNOKM B
0OpPMIIEHMN N HE TOYHOE U3NOXEHME MaTepuana.
Ob6yvaowmnca He MOXeT caenatb YeTkMn U
XOPOLWO NorMyeckun BbIBOA4 O npogenaHHon paboTe;
OTCYTCTBYET Nornyeckasi nocrnegoBaTenbHOCTb B
CY)XOEHUNAX; Ha [OOMONHUTENbHbIE BOMPOCHI MpwU
3awmTe faHbl HenosiHble oTBeTbl. Obyvarowminca
NoAroTOBMI NPE3EHTALUMIO K 3aLMTE NPOEKTa.

O6yuvatowmmca XOpOLLO opueHTupyeTcs B
TeopeTnyeckomn 6ase npoekTa. MpoekT
COOTBETCTBYEeT cTaHaapTam odopmnenus. [lpu
3awmte  paboTtbl  obyvarowmica  nposiBNSeT
OTJNIMYHO NaKOHUYHOCTb U CUCTEMATUYHOCTb B WU3JIOXEHUMU
mMatepuana, YyMeeT aHanuM3aMpoBaTtb W genartb
BbIBOAbI, aprymeHTmpyet cBou OTBETHI.
O6yuvatowmmnca NnoaroToBun Npe3eHTaumIo K 3amre
npoekTa.

MpomexyTo4yHas aTTrecTauus
Llenblo npomMexxyTouyHoM aTTecTaumm SIBRsSieTCA NpoBepka KayecTBa OCBOEHUS

pe3ynbTatoB obydyeHunss no gucumnnuHe B.15 «Xumusax». TNpomexyTodHas attectauus
npeanonaraet Ans obyyalLlerocs — OUEHKY AOCTUXEHUW B y4eBOHOW OeATenbHOCTU U
CTeneHn OCBOEHMUS pe3ynbTaToB 06y4YeHuns.

MMCbMEHHBbIM 3a4eT C OLIEHKOW MOBOAUTCS B KOMOWHMPOBAHHOW dhopMe, Kaxabin

obyvatowmncsa nonydyaet KM, B KOTOPOM COOEPXMTCHA ABa TeOpeTUYecKux BOMpoca,
3alaHne Ha peLleHne OpraHN4yecKom LenoYvkn U pacye€THOE 3adaHne No HeopraHM4ecKom u
obwen xmumun. MNepBbii TEOPETUYECKMIA BOMNPOC OTHOCUTCH K TEME OPraHM4yeCcKon XMMUW,
BTOPOW — K HEOPraHM4Yeckom n obLien Xmummu.

B 3amaHuvM Ha pelueHuMe OpraHMYeckor LEemnodyku oby4darolemycs HeobXoamMmo

pewnTtb Uerno4ky C HEeCKOJIbKUMU Hen3BeCTHbIMW BelLleCTBaMW. |_|pI/1 BbIMOJIHEHNN 3TOrO



TMNa 3agaHun obyvalLlMNCa [OMKEH WCNOMb30BaTb MWCKOYMTENBHO CTPYKTYPHbIE
dopmyrnbl coeanHeHunn (bpyTTo-hopMybl HE AOMNYCKaKTCS).

PacuyéTtHoe 3agaHue CBI3aHHO C TEMOW HeopraHuyeckonm u obuier xmmumn (pacyet
KOHCTaHTbl Auccoumaumm anekTponuTta, pH pacTtBopa, COCTaBUTb 3MNEKTPOHHbIE U
rpacpmyeckne copmynbl ANA HEWTpasrbHbIX aTOMOB MMM MOHOB, HanucaTb ypaBHEHWE
rmaponinMaa unu anekTponmaa).

lMepeyeHb BOMPOCOB AN MOArOTOBKM K 3a4eTy C OLEHKOW npedocTaBnsercs
3apaHee (He MeHee 4YeM 3a Mecsl OO0 AaTbl 3a4eTa C OLeHKoW). YacTb BONPOCOB MOXET
ObITb MCKMOYEHa 4Ns NOATOTOBKM (HAa YCMOTpPEHME npenogasartens).

Ha 3ayeTte C oueHkon oOy4aruwemMycs paspeliaeTcss ucnonb3oBaTb Tabnuuy
pacTBOpMMOCTU, Tabnuuy MeHgeneeBa, aNeKTPOXMMUYECKUIA PSL HanpshKeHs MeTansos,
YACTblE  YEepPHOBUMKM W  SNEKTPOHHbIA  Kanbkynatop.  [lonNHOCTbIO — MCKNoYaeTcs
Mcnonb3oBaHMe MOBUNBHOro YCTPOUCTBA.

lNMepe4yeHbL BONPOCOB K NPOMEXYTOYHOU aTTecTauum B hopmMe 3K3ameHa
Paspen «OpraHunyeckasa Xxumusa»

1. Teopusa cTpoeHnsa opraHndeckux coeamHeHnn M.A. byTtnepoBa

2. 'somepusa coeiHeHUIn B OpraHn4eckon xummn. Buabl nsomepum.

3. HomeHknaTtypa opraHMyeckmx coeanHeHnn 1 yHKLMOHAaNbHbIX rpynn

4. AnkaHbl. LiuknoarnkaHbl. QNeKTPOHHOEe CTpoeHne mMorekyrnbl. Cnocobbl NonyyeHus.
Xnmunyeckme cBoncTea

5. AnkeHbl. ONEeKTPOHHOE CTpoeHne monekysnbl. Cnocobbl nonyvyeHns. Xnmmyeckme
CBOWNCTBA

6. ANKUHbI. DNEKTPOHHOE CTpoeHMne Morekynbl. Cnocobbl nonyyeHns. XvmMmuyeckue
CBOWNCTBA

7. AnkagueHbl. JONEKTPOHHOe CTpoeHuMe Monekynbl. Cnocobbl  nonyyeHus.
Xnmuyeckmne cBoncTea. [oHATME M OCHOBHbIE BUAbI Kay4YyKOB.

8. ApeHbl. OneKTpoHHOE CTpoeHMe Mornekyrnbl. Cnocobbl nonyyYeHus. Xvmuyeckue
CBOWNCTBA

9. NpunpoaHble NCTOYHUKN yrneBogopoaoB. HedTh. MNepepaboTka HedTL.

10 CnumpTtbl. Knaccudukaums. MHOroatoMHble CNUPTbl. OSIEKTPOHHOE CTPOEHUE
mMornekynbl. Cnocobbl NonyyYyeHns. Xmmmyeckne CBOMCTBa

11. ®eHonbl. CTpoeHne mornekynbl. Cnocobbl NonyyYyeHns. Xmmumyeckme CBOMCTBa

12. Anbgervabl n keToHbl. CTpoeHue mornekynbl. Cnocobbl nonyYyeHus. Xmmudeckme
CBOWNCTBA

13. KapboHoBble kucnotbl. Knaccudgukaums. MoHOKapOOHOBLIE HACbILWEHHbIE
kncnotbl. CTpoeHne monekysbl. Cnocobbl nonyyeHus. Xmmmyeckme CBOUCTBaA

14. CnoxHble a¢hrpbl MOHOKAPOOHOBBIX KACMOT: MOMy4YeHne U XMMUYEeCKne CBOMCTBA.
Kupbl. CtpoeHne monekynbl. Cnocobbl nonyyeHus. Xumuyeckue csoncrtea. Mbina

15. YrneBogbl. Knaccudmkaums. MoHocaxapuabl. [Mnoko3a, Kpaxman n caxaposa.
CtpoeHune monekyrn. Cnocobbl nonyyeHns. Xmmnyeckne CBOMCTBa

16. AmuHbl. Knaccndpumkauus. Anmdartmyeckme n apomatndeckne (aHWnmH) aMmHbl.
CtpoeHune monekynbl. Cnocobbl nonyvyeHns. Xummyeckue CBonCTea

17. AmunHokmucnotbl. Knaccudukaums. WN3omepus. [loHATME O 3aMEHUMbIX W
He3aMeHUMbIX aMUHokncnoTax. CtpoeHne Monekynbl. Cnocobbl nonyyvyeHus. Xvmmuyeckue
CBOWNCTBA

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

19. HykneuHosble kucrnotbl. PHK n OHK. CtpoeHue monekynbl. Hykneotnapl u
HyKreo3nabl. A30TUCTblE OCHOBaHMS, BXOASLME B COCTAB MOSEKYST HYKNENHOBbLIX KUCNOT

20. buonornyeckn akTUBHble COeAWHEHUs. BuTamuHbl, FOPMOHbI, nekapcTBa.
Knaccudukauus. NprmeHeHue.

Paspen «O6wWasn n HeopraHM4yeckas XMMmus»



1. CoctaB BewecTtBa. OCHOBHble NOHATMA. Knaccudukauma sewiectB. MamepeHue
BellecTBa. [[@a30Bble 3aKOHbI.

2. Nepnogundeckun 3akoH [O.N. Mengeneea ([13). 3akOHOMEPHOCTU W3MEHEHUS
CBOWCTB XMMUYECKMNX INIEMEHTOB.

3. CtpoeHne atoma. CoBpemeHHble MNpeacTaBfieHnss O CTPOeHUM aToma.
OnekTpoHHasi 060no4YKka N ee CTpoeHme.

4. Xnmmnyeckas cBasb. Knaccugumkaumns n Bugbl XMUYECKON CBSA3MN.

5. PactBopbl. Knaccudgukaums. Cnocobbl BblpaXXeHUs KOHLEHTpaLUmn.

6. Teopuss anekTponutuyeckon guccounaumn. OCHOBHbIE onpedeneHuss wu
nonoxenusa. MexaHmambl guccoumaumm.

7. Ouccoumaumna Boabl. WMoHHOe npousBedeHve  Boabl. BogopoaHbin  wm
rMMOPOKCUIBbHBIN NOKasaTenu.

8. [vpponus conen. CoeanHeHus, noasepraroime peakunsam ruaponmsy

9. ONeKkTponun3. JONEKTPOXMMUYECKUA PsA  HanNpPshKEeHUs MeTannoB. JNeKTposniva
pacnsiaBoB N PpacTBOPOB 3NIEKTPOSIUTOB.

10. OkucnuTenbHO-BOCCTaHOBUTENbHbIE peakuun. Knaccudumkauma. HanpasneHue
NPOTEKAHNA OKUCIIUTESNbHO-BOCCTAHOBUTENbHBIX peakuun. BnusHue pH cpegbl Ha
NpOTEKAHNE OKUCINTENbHO-BOCCTAHOBUTENbHbBIX PeaKL 1.

11. Xumunyeckne peakummn. Knaccudwmkaumss (N0 4Yucrny M CoCTaBy pearnpyroLmx
peakuuin; No U3MEHEHUIO CTEMNEHM OKUCIEHUS; NO TenmnoBomy 3pdeKkTy; No HanpaBneHUo
peakuuu).

12. BeposATHOCTb NPOTEKAHUA XMMUYECKUX peakuuin. TennosBon apdekT peakuuu,
3HTponus, aHeprusi [nMbbca. 3akoH ["'ecca u ero cneacTeus.

13. CKOpOCTb XMMMUYECKMX peakumin. PakTopbl, BAUSAIOLIME HA CKOPOCTb peakumwn.
OHeprna akTmeaummn.

14. Knaccudumkauma XMMUYECKMX peakunn (NO  HanpaBneHu peakumm, no
MEeXaHW3My MpOoTeKaHusi, MO MCMNONb30BaHUIO KaTanuaaTtopa). XMMuyeckoe paBHOBecCUe.
MpuHumn Jle WaTenbe n ero cnencrems.

15. MNMonumepbl: opraHudyeckMe u HeopraHuveckue nonumepsbl. Knaccudumkauyus,
CTPYKTypa NnonmmMepoB.

16. OCHOBHbIE KIlacCbl OpraHM4YeckuUx N HeopraHnveckmx coegmHeHun. OCHoBaHMUA.
Kncnotbl opraHnyeckue n HeopraHn4eckume.

17. OCHOBHbIe Knaccbl OpraHNYecknx U HeopraHndeckmn coegnHeHnn. OCHoBaHuS U
conun. eHeTMYeckas CBSA3b MeXay Kraccamu CoeaUHEHNN.

18. Knaccudpukaumsa sewects. Obwme onpeaenerHnsa. Metannbl.

19. Knaccudpumkauyus sewects. Obuwmne onpeaenenus. Hemetannoi.

KomMnnekT KOHTPONbHO-U3MepUTESIbHbIX MaTepuanoB K 3a4eTy C OLleHKOW
YTBEP>XOAHKO
3aBeaytowmmn kacegpon
aHanNUTU4YeCKON XMMUn

Enuceesa T.B.
. .20
CneuyuanbHoctb 20.02.01 Okonornyeckas 6e30nacHOCTb NPUPOAHbIX
KOMMNJ1EKCOB
OucumnnuHa_ B.12. Xumus
Kypc nepBbit  ®opma obyyeHns _oyHaa Bwupg atTrectaumm _npomMexyTouvHas
Bua KoHTponsa _3a4eT C OLeHKoM

KoHTponbHO-uamMmeputenbHbIn maTtepuan Ne 1



1. MNpupoaHblie NCTOYHNKM yrieBogoponoB. HedTb. MNepepaboTka HedTw.

2. CKOpOCTb XMMUYECKUX peakunid. PakTopbl, BAUSIOWME HA CKOPOCTb peakumu. JHeprus

aKTnBauun.

3. Hanuwwure YpaBHEHUA peaKLlMIZ, C NMOMOLLBH KOTOPbLIX MOXHO OCYyLLEeCTBUTb creayrLuimne

npeBpaLLeHuns:

C,H, <— CH, —> CH,CL

lMpn HanucaHn ypaBHEHUW peakuur UCMNoNb3ynTe CTPYKTYpHble OOPMYIibl OpraHUYecKnx

BELLIECTB.

4. o TepMOXMMNYECKOMY YPaBHEHWUIO BblYMCIIUTE OObEM aueTureHa, HeobxoamMbln ons

nonyyexus 3250 k[x TennoThbl.

2C,H,, ., + 50y, = 4C0y, + 2H,0,, + 2600 k¢

MpenogaBaTenb

Bonkosa O.E.

KpI/ITepI/IVI oUleHnBaHusA npomemyTquoﬁ aTTecTauumn

OueHka

Kputepum

HEYOOBJIETBOPUTEJIBHO

oby4arowmmncs He ocBoun 06s3aTeNbHOr0 MUHMMYMa
3HaHWI NpegmMeTa, He cnocobeH OTBETUTbL Ha BOMPOCHI
KUM paxe npu OONOAHUTENbHLIX  HaBOOSLLMX
BOnpocax npenogaeaTens, He BbINOJTHEHA
opraHuMyeckas Lenoyka, He peleHo pacyETHoe
3agaHune

YOOBJIETBOPUTEJIbBHO

oby4arommncs Bnageet OCHOBHbIM OBBHLEMOM 3HAHWI
no  AWCUMNNWHE; NpPosIBNSET  3aTpygHeHus B
CaMOCTONATENbHbLIX OTBETax, OonepupyeT HETOYHbIMU
dhopMynnMpoBKkamMu; B NpoLecce OTBETOB AOMyCKaKTCS
owmnbKM nNo CywecTtsy BOMpPOCOB; obyyarowmics
aenaet oWunbKM nNpu peLlleHnn opraHn4yeckom LienoYdkm
(NnprBOOUT HeBepHble NPOAYKTbl peakuun), HapyLleH
NOTNYECKU XOA4 pPeLleHMst BTOPOro PacyYETHOro
3agaHusa

XOPOLWO

obyyaroLwunnca BnageeT 3HaHNUAMN OUCUUNANHBI NOYTK
B MOfNHOM obbeme nporpammbl (MMelTcs npobensl
3HAHUAN TONbKO B HEKOTOPbIX, OCOBEHHO CIOXHbIX
pasgenax); CaMOCTOAITeSIlbHO WM OoT4yacTM  npwu
HaBOAALLMX BOMpOcax AaeT MOSIHOLUEHHbIE OTBETbI Ha
Bonpocbl KWM; He Bcerga Bbloenser Haubonee
CyLWeCTBEHHOE, HO He [OonyckaeT BMeCcTe C TeMm
cepbesHbIX OWMOOK B 0TBETaX; AONycKaeT HETOYHOCTH
npu peweHnn 3agad npy npaBuUibHOM X04e peLleHust.

OTJINYHO

obyvatownncsa Brnageet 3HaHMSMKU npegmeTa B
nosiHom obbeme y4ebHOM nporpammbl, OOCTATOYHO
rnyboKko OCMbICNUBaEeT ANCUMMNIINHY; CAMOCTOSTENBHO,
B ITOrM4eckon nocnegoBaTenbHOCTU U UCHepnbiBatoLLe
oTBeyaeT Ha Bce Bonpockl KUM, nogyepkusan npu
3TOM CamMOe CyLeCTBEHHOe; [MpaBurbHO pellaeT
3agaum KUM; ymeeT aHanmsmpoBaTb, CpaBHMBATb,
knaccudguumpoBaTtb, 0600LaTb, KOHKPETU3NPOBATL U
CUCTEMATU3NPOBATb M3YYEHHbIN Matepuarn, BblaensTb




B HEM rmaBHoe, yCTaHaB/IMBaTb NPUYNHHO-
cneacTtBeHHbIE CBA3N

CocTtaButenb O. E. BonkoBa 01.09.2024 .




