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1. OBLUAA XAPAKTEPUCTUKA PABOYEWN NMPOrPAMMbDI
OBLUEOBPA30OBATEJIbHOU AUCLUUMIIMHBI «XUMUSA»

1.1. MecTo AuUCUMNNIMHBI B CTPYKTYype OCHOBHOW npoceccnoHanbHoOun
obpa3soBaTresnibHOW NporpaMmmbl

Mporpamma ob6weobpaszoBaTenbHON AUCUMNNUHLI pa3paboTtaHa Ha ocHoBe PIOC
CroO. OucumnnunHa otHocuTCA K obwmm yyebHbIM npegmetam obuieobpaszoBaTenbHOro
yukna MrCC3 no cneuynansHocTn 55.02.01 TeaTpanbHaa n ayanoBuayarnbHas TeXHUKa (Mo
BUaam).

B cooteetctBuM ¢ PFOC COO ocBoeHue coaepaHUst MHTErpPMPOBaHHOIO y4ebHOro
npeameta  «Xumusa»  obecneumBaeT  OOCTWXKeHME  ofydyarwumucs  cregyrLmnx
pe3ynbLTaToB.

1.2. Uenu v nnaHupyemble pe3yrnbTaTbl OCBOEHUS AUCLUNIINHBI

1.2.1. Uenun v 3apgauvm aMcumunsivHbl

dopmupoBaHme y oby4varowmxca npeactaBfieHns O XMMWYECKOM COCTaBnsAoLLEN
€CTEeCTBEHHO-HAaYy4YHOW KapTUHbl MUPa KakK OCHOBbI MPUHATUS pPeLleHUA B XU3HEHHbIX W
NPON3BOACTBEHHbBIX CUTYaLUsX, OTBETCTBEHHOIO NOBEAEHMS B MPUPOAHON cpeae.

3apauvm AUCUUNNUHDI:

1) chopmmpoBaTb NOHMMaAHME 3AaKOHOMEPHOCTEN NPOTEKAHUA XMMUYECKMX NPOLIECCOB
N ABNEHUN B OKpYyXawllen cpene, LerioCTHOM HayyHOM KapTWHbI Mupa, B3aUMOCBSA3N U
B3aMMO3aBMCUMOCTN €CTECTBEHHbIX HayK,;

2) pa3BuUTb YMEHUS COCTaBNATb POPMYIibl HEOPraHMYECKUX U OpraHN4YecKnx BeLLecCTB,
YPaBHEHUS XUMUYECKMUX peakumr, 00bACHATb MX CMbICA, UHTEPNPETMPOBaTb pe3ynbTaThbl
XUMUNYECKMNX IKCMEPUMEHTOB,

3) copmmpoBaTtb HaBbIKN npoBeaeHus NPOCTENLLNX XUMUNYECKNX
aKcnepuMeHTanbHbIX UccrnegoBaHun ¢ cobnogeHnem npasun 6e3onacHoro obpaweHnsa ¢
BellecTBaMu 1 nabopatopHbiM 060pyLOBaHMEM;

4) pas3BuUTb YMEHUS UCMNONb30BaTb WMHGAOPMALMIO XMMUYECKOrO Xapaktepa u3
PasfnnNYHbIX MICTOYHMKOB;

5) cdopmmnpoBaTb yMEHUS MNPOrHO3MPOBaTb MOCMEACTBUA CBOEW OesATeNnbHOCTU WU
XUMUYECKNX NPUPOAHBIX, ObITOBBIX M MPON3BOACTBEHHbLIX MPOLIECCOB;

6) cdopmupoBaTb MOHMMAHMUE 3HAYMMOCTU [OOCTUKEHUA XUMWYECKOW Haykm WU
TEXHONOIMM oNga pa3BuTUA counanbHOW U NPOU3BOACTBEHHOW cdhep.



1.2.2. MNnaHnpyemble pe3ynbTaTbl OCBOEHUA OOLeobpa3oBaTenbHOU AucuMnuHbl B cootBeTcTBUM ¢ PIOC CIO m Ha
ocHoBe ®I'OC COO

Koa n MnaHnpyemble pe3ynbTaTbl OCBOEHUA AUCLUNIIUHDI

HauMeHoOBaHue

¢opmmpyembIx O6wwue OucuMnnuHapHble

KOMMeTeHLuUn

OK 01. B yacTtu TpyaoBOro BOCNUTaHuA: - BnageTb CUCTEMOW XUMMMUYECKUX 3HAHWUK, KOTOpasi BKIHOYAET:
BbibupaTtb - TOTOBHOCTb K TpyAdy, OCO3HaHME LIEHHOCTW | OCHOBOMonararowme MOHATUS  (XMMUYECKMA  3NIEMEHT,  aToM,
cnocobbl MacTepcTBa, Tpygonobue; 3NeKkTpoHHas obonovka aTtoma, S-, p-, d-3NEKTPOHHbLIE opbuTanu
pelleHns 3agad | - TOTOBHOCTb K aKTMBHOW [AEATENbHOCTM | aTOMOB, WMOH, MOJEKyrna, BaneHTHOCTb, 3MeKTpooTpuuaTenbHOCTb,
npodeccnoHanb | TEXHONOrMYeCcKom n counanbHOWN | CTENEHb OKUCIEHUSA, XMMUYecKasd CBA3b, MOflb, MOMsipHas Macca,
HOW HanpaBnNeHHOCTH, CMOCOBHOCTb | MONSAPHBIN 0O6bEM, YrNepoaHbIn cKeneT, yHKUMOHanNbHas rpynna,
neaTenbHOCTU WHULMMPOBATD, nnaHMpoBaTtb W | pagukan, W3oMepusi, U3OMepbl, FOMOSIOTMYECKUN pPsd, FOMOSOrN,
NPUMEHUTENBHO | CAMOCTOSATENBHO BbIMONHATb Takylo | yrneBogopoabl, KACNOpoA- W asoTcoAaepXkalime  coefuHeHus,
K pasfinyHbIM AeATenbHOCTb; Ouonornyeckn akTmBHble BewlecTBa (yrneBodbl, Xupbl, 6ernku),
KOHTEKCTam - MHTEPEC K  pasfnun4HbIM ccepam | MOHOMEP, MNONMMEpP, CTPYKTYpPHOE 3BEHO, BbICOKOMOMEKYNAPHbIE

npodgeccnoHanbHON AesATENBHOCTH,
OBnageHue yHuBepcanbHbIMU Yy4eOHbIMMU
nosHaBaTeNnbHbIMU OENCTBUAMMU:

a) 6a3oBble Nornyeckue AencTBuUs:

- camocTosiTenbHO  hopmynmpoBaTb U
aKkTyanuaupoBaTtb npobnemy, paccmatpuBaTb
€ee BCEeCTOPOHHE;

- yCTaHaBnMBaTb CYLLECTBEHHbIN NPU3HaK Unn
OCHOBaHWSA AN CpaBHEHUS, knaccudunkaumm n
0600LeHns;

- onpegenaTb Uenu gesaTenbHOCTK, 3agaBaTb
napamMmeTpbl N KPUTEPUN UX OOCTUMKEHUS;

- BbISIBMIATb 3aKOHOMEPHOCTU 1 NPOTUBOPEYNS
B paccMaTpMBaEMbIX SABIEHUSIX;

- BHOCWUTb KOPPEKTUBbI B [OeATENbHOCTb,
oueHuBaTb COOTBETCTBUE pe3ynbTaToB

COedVNHEHUs, KpuctTannuieckasa peweTka, TUnbl XMMUYECKUX peakuni
(OKMCNUTENBbHO-BOCCTAHOBUTESbHbLIE,  3K30-M  3HOOTEpPMUYECKME,
peakuMm MOHHOro obmeHa), pacTBOp, ANEKTPONNUTbI, HEINEKTPONUTHI,
ANeKTponnTuyeckaa auccounaums, OKUCIUTESb, BOCCTAHOBUTEND,
CKOPOCTb XMMWYECKOW peakunmn, XMMMUYeckoe paBHOBECUE), TEOPUM U
3aKOHbl (TEOPUS XMMNYECKOro CTPOEHUsS opraHmyeckux Bellects A.M.
bytneposa, Teopusa ANEKTPONINTUYECKOM aunccoumnauum,
nepuoanyecknin 3akoH .. MengeneeBa, 3aKOH COXpaHEHUs1 Macchl),
3aKOHOMEPHOCTWU, CUMBOJSIMYECKMA A3bIK XUMUK, haKTonornyeckme
cBefeHMs O CBOWCTBax, CoOcCTaBe, MonydeHun u 6HesonacHom
NCMOMb30BaHUN  BaXHEWLUMX HEOPraHM4YeckUx U  OpPraHU4YecKux
BELLECTB B ObITy U NPAKTUYECKON OEeATENBHOCTUN YENOoBeKa;

- YMETb BbISABNATb XapakTepHble NPU3HaKM U B3aMMOCBS3b U3YYEHHbIX
NOHATUN, NPUMEHATb COOTBETCTBYIOLLUME TMOHATUA MNpPU  ONUcCaHUU
CTPOEHNSA U CBOWCTB HEOPraHM4YeCKUX U OpraHMYecKnx BELLECTB U UX
npeBpaLleHnin; BbISBMATL B3aMMOCBSA3b XMMWYECKUX 3HaAHUA C

5




uensiM, oueHuBaTb
AeATeNbHOCTH;

- pasBuBaTb KpeaTMBHOE MbILLNEHNEe npu
peLLEeHNN XKN3HEHHBIX Npobnem

PUCKM  NOCneacTBui

6) 6asoBble uccregoBaTeNnibCKue
OencTBuA:

- BrnageTb HaBbIKaMW y4yebHo-
nccnegoBaTenbCKom [ NPOEKTHOMN
OesTenbHOCTH, HaBblKaMW paspeLueHus
npobnew;

- BbIFABNSATb MPUYNHHO-CNEACTBEHHbBIE CBA3N U
aKkTyanuauposaTtb 3agavy, BblABUraTb
rmnoTesy ee pelleHusi, HaxoauTb aprymeHTbl
ANA  [gokasaTenbCTBa CBOUX YTBEPXOAEHUN,
3agaBaTb NapameTpbl U KpUTEPUN PELLEHWS;

- aHanuaupoBaTb MOJSIyYEHHblIE B XOAe
peweHns 3agjayu pesynbTaTbl, KPUTUYECKU
oueHuBaTb nx AOCTOBEPHOCTb,
NPoOrHo3upoBaTb  U3MEHEHWe B  HOBbIX
YCINoBUSX;

- yMeTb nepeHoCcUTb 3HaHUSA B
no3HaBaTesibHyl0 W npakTuyeckyro obnactu
XU3HeOoesaATenbHOCTH;

- YMEeTb WHTerpuMpoBaTb 3HaHUS U3 pasHbIX
npegMeTHbIX obnacrten;

- BbligBWraTb HOBble uaew, npegnaraTb
OpuUrMHanbHble NOAXOAbl N peLleHns;

- CNOCOBHOCTb UX UCMONb30BaHNSA B
no3HaBaTesIbHON M CounaribHOMW NpakTuke

NOHATUAMU U
npeameTos;

- YyMeTb WCNOonb30BaTb HAUMEHOBAHWA XUMWYECKUX COeaUVHEHUN
MeXOyHapoOHOro cok3a TeopeTUdeckom W MNpPUKNagHOM XUMUWN U
TpuBManbHble Ha3BaHUS BaXKHENLUMX BeLLECTB (3TUMEH, aueTuneH,
rmuuepuH, deHon, dopmanbaern, YKCyCHasd KucroTa, [NULMH,
yrapHblil ra3, yrrekucribin ra3, aMmuak, ralleHasi U3BecCTb, HeralleHas
n3BeCTb, nNUTbeBass coda W [OPYrvMx), COCTaBnATb  hOpMyIibl
HeopraHM4YeCckMx N OpraHNYecKNxX BELLECTB, YPaBHEHUS XMMWUYECKUX
peakuuni, OOBACHATbL WX CMbICN;, NOATBEPXAATb XapaKTepHble
XUMmyeckme CBOMCTBA BeLLeCcTB COOTBETCTBYHOLLMMHU
3KCnepuMeHTamMn 1 3annucaMm ypaBHEHU XUMNYECKNX peakLmni;

- yMeTb yCTaHaBnmBaTb NpUHaONEXHOCTb N3yYeHHbIX
HEeopraHM4YecKMx N OpraHNYecKMxX BeLecTB K onpeaeneHHbIM Knaccam
W rpynnam cOeduHEeHuKn, xapakTepu3oBaTb MX COCTaB U BaxHeullue
CBOWCTBA; oOnpeaensTb BuAbl XMMWYECKUX CBA3en (KOBarieHTHas,
WOHHas, MeTannuMyeckasi, BOOOPOAHAas), TUMbl KPUCTaNINYeCcKux
peLleToK BELLECTB; KNaccuduumpoBaTb XMMMUYECKNE peakLuu;

- cdopmupoBaTb NPeacTaBneHnss: O XUMWYECKOW COCTaBIISOLLEN
€CTECTBEHHOHAY4YHOMN KapTUHbI MUpa, PONMU XUMUU B MO3HAHWUK
ABMeHU npupodbl, B (OPMUPOBAHUM MbILMEHNUA W KyNbTypbl
NNYHOCTKN, ee (YHKUMOHANbHON rpaMOTHOCTM, Heobxoaumon Aans
peleHns nNpakTUYecKnx 3agavy M JKonormdeckn o6BOCHOBAHHOrO
OTHOLLEHUS K CBOEMY 340POBbIO N MPUPOLHON CpeaeE;

- yMeTb nNpoBOAMTb pacyeTbl MO XUMUYECKMM opMmynamMm W
YPaBHEHUAM XUMUYECKUX peakumi C UCMOoNb3oBaHNEM (OU3NYECKUX
BENIMYNH, XapaKTepusyLmnx BeLlecTBa C KONIMYECTBEHHOW CTOPOHDI:
Maccbl, obbema (HOpMmarbHble YCNOBWUSA) ras3oB, KonmM4yecTBa
BELLEeCTBa; MCMNOSb30BaTb CUCTEMHbIE XUMMUYECKUE 3HaHUA ONs
NPUHATUA PELLUEHUI B KOHKPETHbIX XM3HEHHbIX CUTyauusaX, CBA3aHHbIX
C BellecTtBaMu 1 NX NPUMEHEHneM

npeancrtaBlieHNAMN Opyrux ecTteCTtBe€HHOHaYy4YHbIX




OK 02.
Mcnonb3oBaTb
COBpPEMEHHbIE
cpenctea
noucka, aHanumsa
n
MHTepnpeTaunm
nHopmauum un
MHPOPMALNOHHDI
€ TexXHonormm
Ana BbINONTHEHNSA
3agad
npodgeccnoHanb
HOM
nesaTenbHOCTH

B o6nactu UeHHOCTM Hay4YHOro NO3HaHUSA:
- ChOPMUPOBAHHOCTb MMPOBO33pEHNS,
COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO
pasBUTUS Hayknm U OOLLECTBEHHOW MpaKTUKK,
OCHOBAHHOI0 Ha awnanore KynbTyp,
CrnocobCTBYIOLWEr0 OCO3HaHUK CBOEro MecTa
B MONUKYNbTYPHOM MUPE;

- COBEepLUEHCTBOBaHUe A3bIKOBOW n
ynTaTenbCKOM  KynbTypbl  Kak  cpeacTtBa
B3aMMOOENCTBUA MexXay NogbMU U NO3HAHUS
MUpPa;

- OCO3HaHune LIleHHOCTU Hay4HOW
AeATerIbHOCTN, TOTOBHOCTb  OCYLLECTBMATb
NPOEKTHYIO n nccnenoBaTenbCKyo
AeATerlbHOCTb MHANBUAYArNbHO U B rpynne;
OBnageHue yHuBepcasnbHbIMU Y4€OHbIMU
nosHaBaTeNbHbIMU OENCTBUSAMMU:

B) paboTa ¢ uHcpopmaumen:

- BnageTb HaBblkaMu nonyyeHus
WMHopMauun 13 UCTOYHMKOB pPasHbIX TUMOB,
CaMOCTOATENBLHO OCYLLEeCTBNATb MOUCK,
aHanus, cuctemaTmsaumilo U UHTepnpeTaumo
MHOpMaUUN  pasnu4YHbiX BWOOB U hopm
npeacTaBneHuns;

- co3aBaTb TEKCTbI B pasrnyHbIX oopmaTax ¢
y4eTOM HasHa4yeHus MHgopmMmaumn n Lenesomn
ayautopuun, BbibMpasi onTuMarnbHy0 dopmy
npeacTasneHnsa n Busyanunsaunm;

- OueHuBaTb [OOCTOBEPHOCTb, NErMTUMHOCTb
WHpopmauun, ee COOTBETCTBME NPaBOBbLIM U
MOparnbHO-3TUYECKMM HOpMaM;

- Mcnonb3oBaTb cpeacTBa MHMOPMALMOHHBIX
N KOMMYHUKaLMNOHHbIX TEXHOSTOMMA B peLleHnn
KOrHUTUBHbIX, KOMMYHUKaTUBHbIX n

- YMeTb NMaHupoBaTb W BbINOMHATL XUMUYECKUN IKCMEPUMEHT
(NpeBpalLeHnsa opraHNYeCcKnX BELLLECTB NPW HarpeBaHUW, nosiyyeHue
aTureHa W wu3yyeHMe ero CBOWCTB, KayeCTBEHHble peakuum Ha
anbgernabl, Kpaxmars, YKCYCHYK KUCIOTY; AeHaTtypauust 6enkos npwm
HarpeBaHuu, LUBETHbIE peakumm 6enkos; NPOBOANTL PeaKkL MM NOHHOTO
obmeHa, onpefensTb cpefy BOAHbIX PacTBOPOB, KayeCTBEHHbIE
peakumm Ha cynbdaT-, KapboHaT- M Xnopua-aHWOHbI, Ha KaTWOH
aMMOHUS; pewaTtb 3KCnepuMeHTarnbHble 3agaym no temam "Metannbl”
n "Hemetannbl") B COOTBETCTBUM C nMpaBuiamMum  TEXHUKU
©e3onacHocT npu obpalleHnn ¢ BewecTtBamn M nabopaTopHbIM
obopyaoBaHueMm; npeacraBnNATb pe3ynbTaThbl XUMUYECKOro
aKcrnepuMeHTa B OpMe 3anucu ypaBHEHUW COOTBETCTBYHOLLMX
peakuui u oopmynnpoBaTb BbIBOAbl HA OCHOBE 3TUX Pe3yribTaToB;

- YMETb aHanun3anpoBaTb XMMWYECKYID MHOPMaUUIO, NonyYyaemMyro n3
pasHbIX MWCTOYHUKOB (CpeacTB MaccoBouM  MHGOpMauuu, ceTb
WHTepHeT n gpyrue);

- BrNageTb OCHOBHbIMM MeTOJaMVW Hay4yHOro no3HaHuUsS BeELLEeCTB WU
XUMUYECKNX ABNEeHun (HabnwgeHue, u3MepeHune, IKCMEPUMEHT,
MoaernuvpoBaHue);

- yMeTb nNpPoOBOAMTb pacyeTbl MO XUMUYECKMM opmynam W
YPaBHEHUAM XUMMUYECKUX peakuui C UCMOoNb3oBaHWEM (OU3NYECKUX
BESIMYUNH, XapaKTepu3yoLWmnX BeLLECTBA C KONIMYECTBEHHOW CTOPOHDI:
mMaccbl, obbema (HOopMarbHble YCMNOBMS) ras3oB, Konu4yecTtsa
BELLECTBA; MCMNOMb30BaTb CUCTEMHbIE XUMMUYECKME 3HAHUA ONs
NPUHATUA PELLUEHU B KOHKPETHBIX XU3HEHHbIX CUTyauusaX, CBA3aHHbIX
C BeLlectBamMm 1 NX NpUMeEHeHnemM




OpraHM3auMoHHbIX 3agad ¢ cobnogeHnem
TpeboBaHuN 3ProHOMMUKM, TEXHUKN
©e3onacHocTH, TMINEHbI,
pecypcocbepexeHns, NnpaBoBbIX U 3TUYECKUX
HOPM, HOPM MHpopMaLMOHHON 6e3onacHOCTY;
- BlageTb HaBblkaMu pacrno3HaBaHus n
3aWmThbl MHopMaLmn, NHPOPMaLMOHHON
©e30nacHOCTU NINYHOCTMU;

OK 04.
AddhekTnBHO
B3aMMOLENCTBOB
aTtb 1 paboTtaTb B
KONIEKTMBE 1
KomaHae

- FTOTOBHOCTb K cCaMopa3BnTUIo,
CaMOCTOATEJIbHOCTU N CaMoonpeaerneHunto;

-OBnageHue HaBblKaMm y4yebHo-
nccnegoBaTenbCcKon, NPOEKTHOMN "
couunanbHON OesATEeNbHOCTY;

OBnaneHune YHUBepcanbHbIMU
KOMMYHMUKaTUBHbIMU OEeNCTBUSIMU:

6) coBMeCTHas AeATeNbHOCTb:

- MOHMMAaTb W UCMONb30BaTb MNpeuMmyLLecTBa
KOMaHAHOW W uHAMBMAYanbHOM paboThl;

- NPUHUMaTL Lenm COBMECTHOV
AEeATENbHOCTH, OpraHun3oBbIBaTb n
KOOPAMHMPOBATb AencTBus no ee

JOCTMXKEHUIO: COCTaBNATb MNNaH OeUCTBUN,
pacnpefensts ponM C  Yy4eTOM MHEHUN
Yy4aCTHUKOB obcyxpaTb pesynbTathl
COBMECTHOW paboThl;

- KOOpPAWHWPOBaTb M BbINOMNHATL paboTy B
YCMOBUAX  peanbHOro, BUPTYanbHOrO M
KOMOWHMPOBAHHOIO B3anMOAENCTBUS;

- OCYyLEeCTBNATb NO3UTUBHOE CTpaTermyeckoe
nosegeHue B pas3nuMyHbiX  CUTyauusix,
NposiBNATbL TBOPYECTBO 1 BOOOpaxeHune, ObiTb
MHNUMATUBHbBIM

OBnapgeHue yHuBepcanbHbIMU

- YMeTb NMaHupoBaTb W BbINOMHATL XUMUYECKUN IKCMEPUMEHT
(NpeBpalleHnsa opraHNYeCcKnx BELLLECTB NPW HarpeBaHUW, nosiyyeHue
aTUreHa W Wu3yyeHMe ero CBOWCTB, KayeCTBEHHble peakuum Ha
anbgernabl, Kpaxmars, YKCYCHYK KUCIOTY; AeHaTtypauust 6enkos npwm
HarpeBaHuu, LUBETHbIE peakumm 6enkos; NPOBOANTL PeaKkL MM MOHHOTO
obmeHa, onpefensTb cpefy BOAHbIX PacTBOPOB, KayeCTBEHHbIE
peakumm Ha cynbdaT-, KapboHaT- M XnNopua-aHWOHbI, Ha KaTUOH
aMMOHUS; pelaTtb 3KCnepuMeHTarnbHble 3agaym no temam "MeTtannb!”
n "Hemetannbl") B COOTBETCTBUM C nMpaBuiamMum  TEXHUKU
©e3onacHocTM npu obpalleHnn ¢ BewecTtBamn M nabopaTopHbIM
obopyaoBaHueMm; npeacraBnATb pe3ynbTaThbl XUMWNYECKOIO
aKcrnepuMeHTa B OopMe 3anucu ypaBHEHUW COOTBETCTBYHOLLMX
peakuuin n oopmynupoBaTb BbIBOAbl HA OCHOBE 3TUX Pe3ynbTaToB




perynaTMBHbIMU AeUCTBUSIMU:

r) NpUHATUE ceba u apyrux noaen:

- MPUMHMMAaTb MOTMBbI W aprymMeHTbl OpYrux
nogen npu aHanuse pe3ynbTaToB
AEATENbHOCTY;

- Npu3HaBaTb CBOE€ MpPaBO W NpaBO OpYyrux
nogen Ha oLKnoKu;

- pasBumBaTb CNOCOBHOCTL MOHMMATbL MUP C
no3nunmn Opyroro YeroBeka;

OK 07.
CopencrBoBaTtb
COXpaHeHMto
oKpyxatoLien
cpeabl,
pecypcocbepexe
HWIO, NPUMEHSATb
3HaHus 00
N3MEeHeHNn
Knumara,
NPUHLMNbI
Gepexnumeoro
NPOM3BOACTBA,
apdekTnBHO
JencTeoBaTb B
Yype3BblYanHbIX
cUTyaumnsax

B o6nacTtu 3konorn4eckoro BOCNUTaHus:

- ChopMUPOBAHHOCTb 9KOSI0rn4ecKom
KynbTypbl, MOHMMaHWE BNUSHUSA COLManbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOsIHUE
NPMPOAHON U coumanbHOW cpenbl, 0CO3HaHuEe
rnmobanbHoro Xapakrepa 3KOMNOrn4YeCcKnX
npobnew;

- NrIaHMpOBaHME U OCYLLECTBNEeHne AencTBum
B OKpyXatwlen cpefne Ha OCHOBE 3HaHus
uenen ycTon4mBoro pasBmuTuSa YernoBe4vecTBa;
aKTUBHOE HEeNnpuaTMe OENCTBUN, NPUHOCALLUX
Bpe[ OKpyxatoLlen cpeae;

- YMEHME NPOrHo3MpoBaTb HebMNaronpuATHbIE

3Kosorn4yeckune nocneacTesus
npeanpuHMMaeMblX JencTBun,
npegoTBpaLlaTh UX;

- paclumpeHme onbiTa NeAaATenbHOCTU

9KONOrM4Yeckomn HarnpasrneHHOCTH;
- OBrnageHne HaBblkamn y4ebHo-
nccrnegoBaTesibCkor, NPOEKTHOM U
coumanbHON OeATerbHOCTY;

- cdopmMupoBaTb NpeacTaBfeHMa: O XUMUMYECKOW COCTaBNsoLEN
€CTEeCTBEHHOHaYy4YHOMW KapTUHbI MuUpa, PONU XUMUU B MO3HAHWUK
ABMEHMA nNpupoabl, B (OPMUPOBAHUM MbILSIEHNA W KynbTypbl
MINYHOCTK, €ee (YHKUMOHANbHOM rpPamMoOTHOCTM, HeobxoaMmown ans
peleHna npakTU4Yeckux 3agavy W IKonormvyeckm OBOCHOBAHHOIO
OTHOLLEHUS K CBOEMY 3[10POBbIO 1 MPUPOLHOMN cpeae;

- yMeTb cobnogaTe NpaBuna 3SKOMOMMYecKkn LenecoobpasHoro
noseaeHnst B ObITY U TPyOOBOW AEATENbHOCTU B LENSX COXPaHEeHUs
CBOEro 3[0pOBbsi M OKpYXallen npupoaHOM cpedbl; Y4YuTbiBaTb
OMacHOCTb BO34EWUCTBUS HA XWUBble OpraHuM3Mbl OnpeaesieHHbIX
BELLECTB, MOHMMas CMbICN Mokasatensa npenenbHoM [onyCTUMOWn
KOHLIEHTpaLnm




2. CTPYKTYPA U COOEPXXAHMUE OBLLUEOBPA30BATENIbHON
ANCUUMITUHBI «XUMUA»

2.1. O6bem aucumnnuHbl N BUALI y4eOHOM paboThl

Ou4Hasa chopma o6y4eHus

Bua y4ebHon paboTbl Obbem yacos
O6Bbem obpasoBaTenibHOM NPOrpamMmbl y4e6HOM AUCLUNIINHBI 78
B TOM uncrne
npakTn4eckne 3aHATUA 36
CamocTtosTenbHasa paboTta obyvarLerocs (Bcero)

Popma KoHTpona: Aunddep. 3a4eT BO 2 cemecTpe

3aoyHasa ¢popma o6yyeHusn

Bug yyebHon paboTbl Ob6bem yacos
O6Bbem obpasoBaTenibHOM NPOrpamMmbl y4e6HOM ANCLUNIINHBI 78
Obs3aTenbHasa ayauTopHas y4yebHasa Harpy3ka (Bcero) 10
CamocTosiTenbHas paboTta obyyarowierocs (Bcero) 68
Popma KoHTponA: Anddep. 3a4eT BO 2 cemecTpe




2.2. TemaTU4eCKMM NNaH U coaepKkaHme ANCLUUNIIUHBI

HaumeHoBaHue dopmMmupyembl
pa3menos u CopepxaHue y4yebHoro matepmana (0CHoBHoe U npocecCUoHanbLHoO- O6bem o
OpUEeHTUpPOBaHHOE), NabopaTopHbIe U NPaKTUYeCKUe 3aHATUSA, NPUKNAgHOMU MoAay b yacoB
Tem KOMMeTeHLuUn
1 2 3 4
OcHoBHOe coaepxaHue 78
Pazgen 1. OCHOBbI CTpOEHUS BellecTBa 8
Tema 1.1. OcHoBHoOe cogepxaHue 6 OK 01
CtpoeHue
aTOMOB TeopeTuyeckoe obyvyeHue 4
XUMUYECKNX - -
3NeMeHTOoB W CoBpemeHHasa mogenb cTpoeHna atoma. CUMBONMYECKUIA A3bIK XUMUU. XUMUYECKNA INTIEMEHT.
npupoaa OneKkTpoHHas KoHdwurypaumnsa atoma. Knaccudukaums XMMUYECKUX anemeHToB (s-, p-, d-
XUMUYECKON anemMeHTbl). BaneHTHble 3nekTpoHbl. BaneHTHOCTb. SFeKTpOHHaFI npupoga XMMUYECKOM 2
cBS3U CBA3W. OneKkTpooTpuuaTenbHOCTb. Buabl Xumudeckonm CBA3M  (KOBaneHTHas, WOHHas,
MeTannuyeckas, BogopoaHas) n cnocobel ee obpasoBaHnd
MpakTu4yeckne 3aHATUA 2
PeweHne 3agaHnn Ha UCNOMb30BaHNE XMMUYECKOM CUMBOSIMKM M Ha3BaHWN COEOMHEHUN MO
HOMEHKNaType MexayHapo4HOro Col3a TEOPETUYECKON U NPUKNALHON XUMNN U TPUBUATbHBIX
Ha3BaHUW AN COCTaBMEHUA XUMUYECKUX (POpMyST OBYXaTOMHbIX COEAWHEHUW (OKCWOOB,
cynbdunaos, rmapnaos 1 T.M.) U APYrnx HEOPraHNYECKUX COeANHEHNN OTAENbHbIX KNacCoB. 2
[MpakTnyeckne 3agaHUA Ha YCTaHOBIMEHWE CBA3W MeXOy CTPOEHWEM aTOMOB XUMUYECKUX
3NIEMEHTOB W MNEPUOOUNYECKMM W3MEHEHMEM CBOWCTB XUMMUYECKUX JMEMEHTOB U  UX
COeIMHEHU B COOTBETCTBUN C NOSMOXeHMeM [lepnoanyeckomn cMCTeMsI.
Tema 1.2. OcHoBHOEe cogepxaHue 2 OK 01
Mepuogunyeckni OK 02
lMpakKkTn4yeckne 3aHATUA 2
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3aKOH U
Tabnuua O.U.
MeHpeneeBa

Mepuogunyeckaa cnctema xummndeckmx anemeHTtoB .. MengeneeBa. PuUsanyeckuin CMbIci
Mepuoguyeckoro 3akoHa [./. MeHgeneeBa. 3aKOHOMEPHOCTM N3MEHEHUSI CBOWCTB
XUMUYECKNX 3N1EMEHTOB, 06pasyembIX MU MPOCTbIX U CIIOXHbIX BELLLECTB B COOTBETCTBUMN C
NonoXxeHnem XMMmn4eckoro anemeHTa B Nepuognyeckon cucteme. MmpoBo3saspeHveckoe un
Hay4YHoe 3HayeHue [lepuogudeckoro 3akoHa .. Mengeneesa. NporHosbl .M. MeHgoeneesa.
OTKpbITME HOBbIX XMMUYECKNX INTIEMEHTOB.

PelleHne npakTMKO-OPNEHTUPOBAHHLIX TEOPETUYECKUX 3a4aHU Ha XapaKkTepusaumio
XUMUYECKMX aneMeHToB «MeTannunyeckune / HemeTannmMyeckne CBOMCTBA,
AMEKTPOOTPULATENBHOCTb XMMUYECKNX ANIEMEHTOB B COOTBETCTBUMN C UX 3NEKTPOHHbLIM
CTPOEHNEM W NOSIOXEHNEM B NEPUOANYECKON CUCTEME XUMUYECKUX anemeHToB [.U.
Mengeneea»

Paspgen 2. Xumuyeckue peakumm

Tema 2.1. Tunnbl
XUMUNYECKNX
peakunn

OcHoBHOEe cogepxaHue

TeopeTuyeckoe obyvyeHue

Knaccudukaums n TUnbl XMMUYECKUX peakunii C y4acTMeM HEOPraHNYeCKMX BELLECTB.
CocTraBneHune ypaBHeHUIN peakumii COeAMHEHWS1, Pa3noXeHusl, 3aMeLleHnsi, oOMeHa, B T.u.
peakLUunin ropeHust, OKUCIEHNSI-BOCCTaHOBINEHWS.

YpaBHeHUs1 okncrneHusi-BoccTaHoBneHns. CteneHb okucrneHusi. Okucnutens u
BoccTaHoBUTeNb. CocTaBneHne 1 ypaBHMBaHNE OKUCIIUTENbHO-BOCCTAHOBUTENBHbLIX peaKkuuii
METOZIOM 3NEeKTPOHHOro 6anaHca. OKMCNUTENBHO-BOCCTAHOBUTENBHbIE peakuun B npupoae,
NPOM3BOACTBEHHbIX MPOLECCaX U XU3HEeOEesATeNbHOCTM OpraHn3MoB

MpakKkTn4yeckne 3aHATUA

KonuyectBeHHble OTHOWEHUS B XUMUKW. OCHOBHblE KOMWYECTBEHHbIE 3aKOHbl B XMMWUW W
pacyeTbl NO ypaBHEHUSIM XUMUYECKMX peakumn. Monb Kak eguHuua KonvyecTBa BellecTBa.
MonsapHas Macca. 3akoHbl COXpaHeHUa Mmaccbl U 3Heprun. 3akoH Asoragpo. MonsipHbin
o6bem rasoB. OTHocuTenbHast MNOTHOCTb ras3oB. PacyeTbl NO ypaBHEHUAM XUMMUYECKUX
peakuui C MCNofnb3oBaHMeM Macchbl, obbema (HopMmarbHble YCNOBUS) ra3oB, KONMMYecTBa
BelllecTBa

OK 01

Tema 2.2.

OcHoBHoOe cogepxaHue

OK 01
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dopmMynbl UM COCTaBEHNE XMMNYECKON DOPMYIbl UICXOAS U3 HA3BaHWS BellecTsa no
mexayHapogHon (MKOMAK) unu TpuBmnanbHOM HOMEHKNaType.

Onektponutuyec | TeopeTnyeckoe obyyeHume 2 OK 04
Kas guccoumaums -
U IOHHbI 06MeH | TEOPUS 3MEKTPONMTMYEcKon auccoumauumn. VoHbl. SNeKTponuTbl, HE3aneKkTponuTbl. Peakuum
NMoHHOro obmeHa. CocraBneHne peakumm MOHHOrO obMeHa nyTemM COCTaBIEHUSA UX MOSHbIX W 2
COKpALLEHHbIX MOHHbIX YpaBHEHUN. KNCNOTHO-OCHOBHbIE peakuun. 3agaHus Ha cocTaBfieHune
MOHHBIX peakumm
JTaGopaTopHble 3aHATUA 2
JTabopaTtopHasa paboTta “Tunbl XMMUYECKNX peakumin”.
WccnepoBaHue TMNOB (MO COCTaBy M KONMYECTBY MCXOAHBIX M 06pasyoLLNXCS BELLECTB) 1 2
NPU3HaKOB XMMUYECKNX peakumin. NpoBegeHne peakumn NOHHOro obmeHa, onpegenexHune
cpeabl BOOHbIX pacTBOPOB. 3aaHUs Ha COCTaBIIEHME NOHHbIX peakuummn
KoHTponbHas
CTpoeHue BellecTBa N XMMUYeECKUe peakumm 2
paboTta 1
Paspgen 3. CtpoeHue u cBONCTBA HEOPraHMYeCKNX BeLecTB 16
Tema 3.1. OcHoBHoOe cogepxaHue 4 OK 01
Knaccudgmkauus, OK 02
HOMeHKMaTypa 1 TeopeTnyeckoe obyyeHune 2
CTpOeHue o
- MpegmeT HeopraHnveckon xummun. Knaccndgumkauma HeopraHmyeckux sewecTtB. [1pocTelie u
P cnoxHble BewecTBa. OCHOBHbIE KNacCbl COXHbIX BELECTB (OKCUAbI, TMAPOKCUAbI, KUCNOThI,
BELLECTB conu). Baanmocesaab HeopraHM4Yeckux BeLecTB. ArperatHble COCTOSIHMS BeLecTBa.
Kpuctannunyeckne n amopHble BeLecTsa. Tunbl KpUCTaNIMYECKnx peLleTok (aToMmHas, 2
MOSEeKynsipHasi, MOHHad, MeTannmyeckas). 3aBMCUMOCTb (PU3NYECKNX CBOMCTB BeLlecTBa OT
TMNa KpUCTaNIMYeckon peleTkn. 3aBUCMMOCTb XMMNYECKOW aKTMBHOCTUN BELLIECTB OT BuAa
XUMUYECKOM CBA3N U TUNAa KPUCTanNImMyeckon peLleTkn. MNpnymHbl MHOroobpasus BewecTs
lMpakKkTn4yeckne 3aHATUA 2
HomeHknatypa HeopraHM4YeCcKkMx BELLLECTB: Ha3BaHME BELLECTBA NCXOAA U3 UX XMMUYECKOMN
2
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PeweHne npaktudyeckux 3agaHuM MO Knaccuukauuu, HOMEHKNaType W XUMUYECKUM
dopMynamMm HeopraHM4YecKMX BELLECTB PasfiIMYHbIX KIaccoB (yrapHblW ras, Yriekucrbli ras,
aMMuak, rawleHas u3BecTb, HerawleHad u3BecCTb, NUTbeBasi coda WM Opyrnx): HasbiBaTb U
COCTaBnATb POPMYIibl XUMUYECKMX BELLLECTB, ONpeaenaTb NPUHALMNEXHOCTb K Kraccy.
NcToYHUKN XuMmndeckon nHgopmauum (Cpeacts MaccoBov MHpopMaunn, ceTb IHTepHET U
apyrue). Nounck nHpopmaumm nNo HasBaHUAM, aeHTUdUKaATOpaMm, CTPYKTYPHbIM oopmMmynam

Tema 3.2.
dunsuko-
XUMUYeckmne
CBOWUCTBA
HeopraHN4Yecknx
BELleCTB

OcHoBHOEe cogepxaHue

TeopeTuyeckoe oby4yeHune

Metannbl. Obwume ¢uanyeckne M xmmumyeckme csorcTBa MeTtannoB. Cnocobbl nonyvyeHus.
3HavyeHMe MeTannoB W HeMeTannoB B MpuMpoAe W KU3HEAEeATEeNbHOCTU YeroBeka U
opraHmamoB. Koppo3aus MmeTansnos: BUAbl KOPPO3nUK, CNOCOBLI 3alnTbl METANNOB OT KOPPO3Un

HemeTtannbl. Obwme usmnyeckme n xummyeckme CBOMCTBa HeMeTansoB. TUnNnMYHble CBOMCTBA
HemeTannoB IV— VII rpynn. Knaccugukauma n HOMeHknaTypa COeOUMHEHUW HemeTannos.
KpyroBopoTbl BMOreHHbIX anemMeHToB B Npupoae

Xumunyeckne CBOMCTBA OCHOBHbIX KNACCOB HEOPraHWYeCcknx BellecTB (OKCUAOB, rMOPOKCMOOB,
KUCNOT, conen u ap.). 3akOHOMEPHOCTM B M3MEHEHUWN CBOWCTB MPOCThIX BELLECTB,
BOAOPOAHbIX COEANHEHUI, BbICLUMX OKCUAOB U MMOPOKCUAOB

MpakTu4yeckne 3aHATUA

CoctaBneHne ypaBHEHUM XUMWUYECKUX peakumMh C Yy4aCcTMeM MNpPOCTbIX U CHOXHbIX
HeopraHM4YeckMx BeLLeCTB: MeTasnnoB W HEMeTansnoB; OKCWOOB MeETansfoB, HEMETAansoB U
aM@OTEPHbIX 3MIEMEHTOB; HEOPraHMYECKNUX KNCMOT, OCHOBaHMN U aMd)OTEPHbIX MOPOKCUAOB;
HeopraHMYecKnx Coren, xapakTepusyLnx nx CBOMCTBa.

PelweHne npakTUKO-OPNEHTUPOBAHHbLIX TEOPETUYECKUX 3adaHMA Ha CBOWCTBA, COCTaB,
nosiyyeHme n 6e3onacHoe UCMofb30BaHME BaXXHEWLUMX HEOPraHMYeCKUX BellecTB B ObITy ©
NpPaKkTU4eCcKon AesaTenbHOCTU YenoBeka

OK 01
OK 02

Tema 3.3.
NoeHTnpukayms

OcHoBHoOe cogepxaHue

NabopaTopHble 3aHATUA

OK 01
OK 02
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OK 04

OpraHNYecKMx BELLECTB OTAENbHbIX KNacCcoB, UCMONb3ys UX Ha3BaHUS MO CUCTEMATUYECKOM U
TPUBMANbLHOW HOMeHKNnaType (3TWNeH, aueTuneH, rnuuepuH, deHon, dopmanbaerua,

YKCYyCHaa KuCroTa, rMuuuH). PacyeTbl npocTteunwen opMyribl OpraHM4Yeckorm MOSeKyrbl,

HeopraHuyeckux |JlabopatopHasa paboTta «NaeHTndmnkaums HeopraHMYEeCKNX BELLLECTBY.

BELLEeCTB PelweHne akcnepnmeHTanbHbIX 3a4a4 No XMMUYECKMM CBOWCTBaM MeTasnsnoB U HEMETassos,

Mo pacno3HaBaHUIO U NONTYYEHNIO COeAMHEHUI METanNsoB U HEMETansoB. 2
NoeHTudukauma HeopraHM4ecknx BeLWecTB C WUCMNOMb30BaHMEM WX  (PU3NKO-XMMUYECKUX
CBOWMCTB, XapaKTepHbIX Ka4yeCTBEHHbIX peakuun. KayecTBeHHble peakuuMm Ha cynbdart-,
KapboHaT- 1 XNopua-aHUOHbI, Ha KATUOH aMMOHMS

KoHTponbHas .

CovicTBa HeOpraHM4YeCcKnNx BeLLECTB 2

pabota 2

Paspen 4. CTpoeHue u CBOMCTBA OpPraHN4YeCKMUX BELLUEeCTB 24

Tema 4.1. OcHoOBHOe copepxaHue 4 OK 01

Knaccndpumkaums,

CTpOEHMe 1 TeopeTuyeckoe oby4yeHune 2

HOMEHKNATYPa  |MogeneHue n pasBuTUE OpraHMYECKON XUMUM KaK Hayk. TpeamMeT OpraHUyecKoil XUMUN.

OPraHn4ecknXx  IMecto 1 3HaYeHMe OPraHNYEcKON XMMMN B CUCTEME ECTECTBEHHbIX HayK.

BellecCTB XuMnyeckoe CTpPOEHME Kak MOpPSAOK COeAUHEHWS aToOMOB B MOJSEKYne COrflacHoO KX
BaneHTHOCTU. OCHOBHblE MOMOXEHNA TEeOPUN XUMUYECKOrO CTPOEHUS  OpraHUYecKux
coeauHeHun A.M. bytnepoBa. YrnepogHbln ckenet opraHM4eckon Mosnekyrnbl. 3aBUCUMMOCTb
CBOWCTB BELLECTB OT XMMUYECKOro CTPOEHU Mosiekysn. isomepus n nsomepsl. 2
MoHaTne o dyHKumoHanbHoM rpynne. Pagukan. MNpuHUMnbl Knaccugukauum opraHuy4eckmux
coeanHeHu. MexayHapogHas HOMeEHKnaTtypa W NpUHUUMNBI HOMEHKNaTypbl OpraHUYecKknx
coeguHeHun. [loHaTMe 06 asoTcogepXkalmx COeANHEHUAX, OMONMOrnMvyeckn akTUBHbIX
BellecTBax (yrneBogax, >xupax, 6enkax u ap.), BbICOKOMOSEKYNSAPHbIX COEOUHEeHUAX
(MOHOMep, nonuMmep, CTPYKTYpHOE 3BEHO)
lNMpakTnyeckue 3aHATUSA 2
HomeHknatypa  OpraHM4eckux  COeAMHEHUW  OTAEeNibHbIX  KNaccoB  (HacblWeHHbIe,
HEeHacblILLEeHHbIE 1 apoMaTUyeckme YrrneBogopoabl, CNUpTbl, EHONbI, anbaernabl, KETOHbI,
kapboHoBble KMCroTbl U Ap.) CocTaBreHne MOSHbIX M COKPAaLLEHHbIX CTPYKTYPHbIX hopmyn 2
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ncxogs u3 aneMeHTHoro coctasa (B %)

Tema 4.2.
CsowncTBa
OpraHn4eckmnx
cCoeauHeHUN

OcHoBHOEe cogepxaHue

TeopeTuyeckoe obyvyeHue

PU3NKO-XMMUYECKME CBONCTBA OpraHUYeCcKUX COeAMHEHNIN OTAESNbHbIX KIaccoB (0COBEHHOCTM
KnaccudukaumMm 1 HOMEHKNaTypbl BHYTPU Kracca; roMosiormyeckuin psag n obwas dopmyna;
n3omepus; pmusnyeckme CBOMCTBA; XMMUYECKMEe CBOMNCTBA; Cnocobbl NonyYyeHus):

— npegernbHble YrneBoaopoabl (ankaHbl M LMKMoankaHbl). [opeHne meTaHa Kak oauvH K3
OCHOBHbIX WCTOYHMKOB Tenna B MPOMbILMEHHOCTM U ObiTy. CBoWCTBa NPUPOAHbIX
yrneBoA4OpPOAOB, HAaXoXAeHMEe B NPUPOAE U NPUMEHEHME arlkaHoB;

— HenpeaenbHble (ankeHbl, ankuHbl U ankagueHbl) U apomaTnyeckne yrnesogopoabl. FopeHne
aueTuIeHa kak UICTOMHMK BbICOKOTEMMNEPATYPHOro NramMeHn Ans CBapKu U pe3ku MeTarnsos

— Kucnopogcogepxawme coegmHeHns (CnMpTbl U deHosbl, KapOOHOBbIE KUCMOTbI U 3dUpsbI,
anbgernabl U KeTOHbl, Xupbl, yrneeoabl). [lpakTuyeckoe NpUMEHEHUEe ITUMEHTINKONS,
rnvuepuHa, deHona. lMpumeHeHve dopmanbaernga, auetanbgernga, YKCYCHOWM KUCNOThI.
Mbina kak conu BbICLLINX KapOOHOBLIX KMCNOT. Molowime cBoncTBa Mbifna

— asoTcogepxallimMe coeAuHeHUs (aMUHbl U aMUHOKUCIOTbI, 6enku). BblcokoMonekynsipHble
coeanHeHnsi (CMHTeTUYeckne n Guorormyeckn-akTuBHble). MoHomep, nonvMmep, CTPYKTYpHoe
3BeHo. Monnmepusauus aTuneHa Kak OCHOBHOE HanpaBrieHNe ero UCrnonb3oBaHuS.
FeHeTM4Yeckasi CBSI3b Mexay Kraccamy opraHU4ecknx CoegmHeHun

MpakTu4yeckne 3aHATUA

CBoncTtBa opraHUYeCcKUX COeANHEHUN OTAEerbHbIX KNaccoB (TpuBManbHas M MexayHaponHas
HOMEHKNaTypa, XUMUYECKME CBOWCTBA, CNOCOObl MonyyeHus): npefenbHble (ankaHbl W
UuKroankaHbl), HenpefenbHble (ankeHbl, anknuHbl W ankaguveHbl) W apomaTuyeckue
yrneesogopoabl, cnmpTbl U OeHOonNbl, KapboOHOBLIE KNCAOTbI U 3dUpbl, anbaerngbl U KETOHBbI,
aMWHblI N aMUHOKMUCIIOTbI, BbICOKOMOSEKYNSpPHble CcOoedWHEHUsA. 3ajaHua Ha cocTaBleHue
YPaABHEHUN XMMWYECKMX peakuunm C ydacTUEM OpraHMYeCcKMX BELLECTB Ha OCHOBAHUM UX
cocTaBa U CTpoeHus

OK 01
OK 02
OK 04
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CocTtaBneHne cxeMm peakumm (B TOM 4YuUcre MO MpearioKeHHbIM LernoykaMm npeBpaLleHnin),
XapaKTepuU3yLWmnX XMMUYECKME CBOWCTBA OpPraHUYECcKMX cOedMHEHUN OTAErNbHbIX KNaccCos,
crnocobbl MX MOMy4YeHUs W Ha3BaHWE OPraHUYecKUX COeAMHEHUN N0 TPUBMANBbHOW UMK
MeXayHapo4HOMN CUCTEMAaTNYECKOM HOMEHKNaType.

PeweHne npakTUKO-OpUEHTUPOBAHHbLIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OpPraHUYeckux
COeINHEHWI OTAENbHbIX KIaccoB

NabopaTopHas paboTa

JTabopaTopHas paboTa “[NpeBpalleHnss opraHN4YecKknx BeLWECTB NPy HarpeBaHnn".
MonyyeHne 3TUNeHa W M3yyeHue ero cBOWCTB. MopgenupoBaHMe MOMEKyn U XMMUYECKUX
npeBpalleHnin Ha NpUMepe 3TaHa, 3TUNeHa, aueTuneHa 1 ap.

Tema 4.3.
NoeHTndpukaumsa
OpraHn4yeckmnx
BELLEeCTB, UX
3HayeHne u
NPUMEHEHNE B
ObITOBOM U
NPOM3BOACTBEHH
OV OesTernbHOCTH
yernoseka

OcHoBHoOe cogepxaHue

TeopeTuyeckoe oby4yeHumne

BrnoopraHnyeckmne coeanHeHus. NpumeHeHne n Guonornyeckas posnb yrnesogoB. OKMcneHune
YyrneBOAOB — UCTOYHMK QHEPrMM XMBbIX opraHnamoB. O6nactu npuMeHeHus aMUHOKMUCHOT.
lMpeBpalleHna OGenkoB nuwn B opraHusame. buonormyeckme  pyHKuum  6enkos.
Bruonornyeckme dyHKUNN XMpOB. Pornb opraHMyeckon Xmmumn B peLlleHnn npobnem nuwesomn
B6esonacHocTu

Ponb opraHnyeckon xmummn B pelleHnm npobnem aHepreTnyeckon 6e3onacHocTu, B pa3Bnutum
MeOWUUHbI, CO34aHUN HOBbIX MaTepuanoB, HOBbIX WCTOYHUKOB 3HEpPruu (anbTepHaTUBHbIE
NCTOYHMKMN 3Heprmum). ONacHOCTb BO34ENCTBUS Ha XMBblE OpraHn3Mbl OpraHNYeCKUX BELLLECTB
OTAENbHbIX KaccoB (yrresogoponbl, CNUPTbI, (OEHOrbI, XNopopraHuyeckne npousBoaHbIE,
anbgerngbl U Ap.), CMbICN NoKkasaTens npeaenbHO ONYyCTUMOW KOHUEHTpaumm

JNlabopaTopHble 3aHATUA

JTabopaTopHas pabora: “UaeHTndrnkaumsa opraHMYeCKMX COEANHEHNIN OTAENbHbIX Knaccos”

NaeHTndukaumsa opraHM4ecknx CoeanHeHUn oTAenbHbIX KnaccoB (Ha npumepe anbAernaos,
Kpaxmana, YKCyCHOM KMCnoTbl, 6eMKoB M T.N.) C MCMNOMNb30BaHNEM UX (PUINKO-XUMUYECKNX
CBOWCTB M XapaKTepHbIX KayeCTBEHHbIX peakuunn. [deHaTypauus Genka npu HarpeBaHUW.

OK 01
OK 02
OK 04
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LiBeTHble peakuun 6enkoB. BO3HMKHOBEHWE aHANMUTMYECKOrO CUrHanma C TOYKM 3peHus
XMMUYECKMX  MPOLLECCOB MNpU  MNPOTEKAHWM  KAYeCTBEHHOW peakuuun, MO3BOMNSHOLLEN
naeHTNUUMPOBaTh NPEANoXeHHbIE OpraHM4eckne BelecTsa

KoHTponbHas
paboTta 3

CTpykTypa 1 cBOMCTBA OPraHNYEeCKMX BELLLECTB

Pasgen 5. KuHeTuueckue n TepmoanHamMmmyeckme 3akOHOMEPHOCTU NPOTEeKaHUSA XMMUYECKUX peakLui

CkopocTb
XUMUYECKNX
peakunin.
Xummn4yeckoe
paBHOBecCKHe

OcHoBHOe coaepxaHue OK 01
OK 02

TeopeTuyeckoe obyvyeHue

CKopoCTb peakuun, ee 3aBMCUMOCTb OT pPasfiMyHbIX (PaKTOpPOB: NPUPOAbLI pearupyroLmnx

BELLECTB, KOHLUEHTpauum pearvpylowmx BewecTB, TemnepaTypbl U nnowagu peakumoHHOW

NOBEPXHOCTU. TennoBble 3MPdEKTbI XUMUYECKUX peakumn. IK30- U  IHOOTEPMUYECKME,

peakuunu.

ObpatnmocTb peakunn. XMMmM4eckoe paBHOBECME W €ro CcMeleHue nog AenucTBuem

pasnnyHbliX (aKTOpOB (KOHUEHTpauna peareHTOB WM MPOAYKTOB peakuuu, AasrneHue,

TemnepaTypa) ANnd co3gaHus ONTUMAarbHbIX YCNOBUW NPOTEKAHUS XMMWYECKUX MPOLLECCOB.

MpuHuun Jle WaTtense

lNMpakTnyeckue 3aHATUSA OK 01
OK 02

PelleHne npakTUKO-OPUEHTUPOBAHHbLIX 3adaHUW Ha aHanu3 @akTopoB, BIUAKOLWNX Ha
N3MEHEHNEe CKOPOCTU XMMUYECKOWN peakuun, B T.4. C NO3ULMIA IKONOTMYECKM LienecoobpasHoro
nosegeHnst B ObITy M TPy4OBOM OEATENbHOCTU B LENAX COXPaHEHWs CBOEro 340pOBbSA U
OKpYyXatoLen npupoaHon cpeabl.

PelueHne npakTMKo-OpuUeHTUPOBAHHbIX 3a4aHun Ha npumeHeHue npuHumna Jle-LWatenee ans
HaxoXXOEeHUs1 HanpaBfeHUs CMELLEHNS] paBHOBECUS XMMNYECKON peakunn 1 aHanmns hakTtopos,
BNUSAIOLMX HA CMELLEHNE XMMMUYECKOro paBHOBECUSA

Paspen 6. PacTtBophbl
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Tema 6.1. OcHoBHoOe cogepxaHue OK 01
MoHaTMe o OK 02
pacTBopax TeopeTuyeckoe obyueHune OK 07
PacTtBopeHne kak duamko-xummieckmn npouecc. PacteBopbl. Cnocobbl NpUroToBneHust
pacTtBopoB. PactBopuMocTb. MaccoBasi oons pactBopeHHOro sewecrtsa. CMbIC nokasartens
npegenbHO LOMYCTUMOW KOHLEHTpauMM W ero UCnonb30oBaHWE B OLIEHKE 3KOMOrMyYeckon
GesonacHoCTw.
MpaBuna akonornyeckn uenecoobpasHoro nosefeHus B ObITy U TPyAOBOW OEATENbHOCTU B
Lenax COXpaHeHUs CBOEro 340pOBbA W OKpYXarowen MpupoaHOM cpefbl; OnacHOCTb
BO34ENCTBUA Ha XUBblE OPraHM3Mbl OnpeaeneHHbIX BELLECTB.
PelueHne npakTMKO-OPUEHTMPOBAHHbBIX PaCcYETHbIX 3aJ4aHUM Ha pacTBOpPbI, UCNOSb3yeMble B
ObITOBOW 1 NPON3BOACTBEHHON AEATENBHOCTM YEenoBeKka
Tema 6.2. OcHoBHoOEe coaepxaHue OK 01
WccneposaHue OK 02
CBOIICTB JTabopaTopHble 3aHATUA OK 04
pacTBOpOB
JTabopaTopHas paboTta «[MpurotoBneHmne pactBopoB».
MpurotoBneHne pacTBOpoOB 3agaHHOM (MaccoBOW, %) KOHUEHTpauumm (C NpaKTUKO-
OPUEHTUPOBaAHHbLIMK BOMpOCaMM1) 1 onpeaeneHne cpenbl BOAHbIX pacTBOPOB.
PeweHune 3agay Ha npuMroToBrieHNe pacTBOPOB
MpodeccrmoHanbHO-OpMEeHTUPOBaHHOE coaepKaHue (coaepkaHue NpUKNagHoro Mmoayns)
Pasgen 7. XuMmusa B 6bITY M NpOU3BOACTBEHHON AeATENbLHOCTU YernoBeka OK 01
OK 02
Xumusi B 6bITY 1 |OcHOBHOE copepxaHue OK 04
Npon3BOACTBEHH
y OK 07
o AeATenbHOCTU | TeopeTuyeckoe obyyeHue
yernoseka MK...

HoBenwwine [OCTMXKEHUS XUMUYECKOW Hayku U XUMUYECKOM TexHosormn. Pornb xumuun B
obGecneyeHNUn SKOMOrMYECKOW, IJHEpreTudeckon u nuweson 6e3onacHOCTN, pas3BUTUMU
MeauuuHbl. [lpaBuna noucka M aHanuMsa XMMWYecKoW UHopMaunm Wu3  pasfnnyHbIX
MCTOYHMKOB (HayyHas n ydebHO-Hay4Hasa nuTepaTtypa, CpeacTBa MaccoBOM WHopmauum,

ceTb NHTepHeT)
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lMpakKkTn4yeckne 3aHATUA

Mouck n aHanmM3 KEeWcoB O MPUMEHEHUN XUMWYECKUX BELLECTB W TEXHOMOMMA C Yy4eToM
Oyaywen npodeccuoHanbHoM AesTenbHOCTU MO TeMam: BaXHeWlune CTPOUTENbHble
maTepuarnbl, KOHCTPYKUMOHHbIE MaTepuarnbl, Kpacku, CTEKNo, Kepamuka, martepuanbl Ans

3MEKTPOHWKM, HaHOMaTepuarsbl, TEKCTUITbHbIE BOJSIOKHA, NUCTOYHUKN SHEPTUU, OpraHn4eckune u 4
MUHeparbHble yaobpeHus, nekapCTBeHHbIE BELLECTBa, OblToBas XMMUS.

3awwmTta: [lpencraBneHne pesynbTaToOB pelleHus KencoB B (OpMe MUHU-AOKNaga C
npeseHTaumen

NMpomexyTouyHas aTTrecTauus No AUCUUNNNHE (3a4eT) 2
Bcero 78

20




3. YCNOBUA PEANU3ALMU NMPOrPAMMbI OBLLEOBPA30OBATEJIbHON
ANCUUINJINHDI

3.1. TpeboBaHUA K MUHUMANbHOMY MaTepuaribHO-TeXHM4YEeCKOMYy obecnevyeHuto

MaTepuanbHO-TEXHMYECKOE ODecneyeHne ANCUMNNHBbL « XUMUS» BKOYaeT B cebs
KabnHeT  3KoNorm4yecknx OcHOB npupogononb3oBaHms Ne 023, o6opyaoBaHHbIV
TeXHUYeckuMu cpeacrteamm obyveHus:

-kOMnbloTep B cbope -1 WwT.;

- NnpuHTep Kyccera-1 wT.;

- KOMNnekT y4ebHon mebenu;

- Aocka knaccHas — 1 Wwr.;

- KOMMNAEKT ANOaKTUYECKUX MaTepmanos.

[MepeyeHb NMLEH3MOHHOIO NPOrpaMMHOro obecneveHus.

PekBn3nTbl NOATBEPXKAAOLLErO JOKYMEHTA:

- LibreOffice BecnnatHo (https://ru.libreoffice.org/);

- Ubuntu OS becnnatHoe (https://help.ubuntu.ru/wiki/gpl

KabuHet gns camoctositenbHon nogrotoBkn Ne204B6 (CI16, Mpaeabl, gom 20, 2
aTax).

- komnbtotep CPU Intel Celeron D 430 — 10 wrt;

- NnasaMmeHHada naHenb 42" Panasonic TH-R42PV80A — 1 wT.;

- KOMMNEKT y4yebHon mebenu;

- Aocka knaccHas — 1 wr.;

- KOMMNNEKT ANOaKTUYECKMX MaTEPUanos.

[MepeyeHb NMLEH3MOHHOIO NPOrpaMMHOro obecneveHus.

PekBn3anTbl nogTBEPXXAAOLWEro JOKYMEHTA:

- Adobe Flash Player becnnatHo (https://www.adobe.com/ru/products/players/flash-
player-distribution.html);

- Adobe Premiere Pro CS6 gorosop 099-A-2014 ot 15.12.2014 "CodomncTtuka";

- AkelPad v.4.7.0 BecnnaTHo (SourceForge.net);

- Foxit Reader becninatHo (www.foxit.com);

- KMPlayer BecrninatHo (www.kmplayer.com);

- MATLAB porosop 031/A-2017 ot 07.11.2017 "Cod1/lanH Tpena";

-Microsoft SQL  Server 2005 Compact Edition [ENU] becnnatHo
(https://support.microsoft.com/ru-ru/help/920700/an-introduction-to-sql-server-2005-
compact-edition);

- Microsoft Windows XP Professional Jlnuenansa Microsoft Ne 62816364;

- PotPlayer becnnatHo (http://potplayer.daum.net).

O6opyaoBaHue nabopatopum M paboumx mMecT nabopaTopun: MEH3YPKH,
NMNeTKN-KanenbHULbl, TEPMOMETPbI, MUKPOCKOM, Nynbl, NPeAMETHbIE U NOKPOBHbIE CTEKMA,
NNaHWweTbl ANa KanenbHbIX peakunin, dounbTpoBanbHas 6ymara, NpoMbIBanku, CTEKISHHbIE
npodupkn, pesvHoBble Npobku, doHapuKn, HaAbOp pPeakTUBOB, CTEKMNSAHHbLIE MNaNO4Ku,
LITATUBbI AN NPOO6UPOK; MEPHbIE LNNNHAPLI, BOPOHKN CTEKIISIHHbIE, BOPOHKN AENUTENbHbIE
yunuHgpudeckne (50-100 mn), CTynkn € nectukoMm, ¢apdopoBble Yallku, MUHLUETHI,
GunbTpbl GyMaxHble, BaTa, Maprs, 4YacoBble CTekra, 3NeKTponnuTkY, nabopaTopHble
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LUTaTUBbI, CNUPTOBLIE FOPESKW, CMMYKK, NpMbop ANa nonyyvyeHust rasoB (Mnu npobupka c
razooTBogHOM Tpybkon), oepxatenu ona npobupoK, CKNAHKM ONA XpaHEeHUs1 peakTUBOB,
pasfatoyHble NOTKU; xummdeckne crtakadbl (50, 100 n 200 mn); wnatenu; NUHUETHI;
TUrenbHble WNMLbI; CeKyHOOMepbl (TanmMepsl), MepHble Npobupkn (Ha 10-20 M) n mepHble
konbbl (25, 50, 100 1 200 mn), BogaHaa GaHa (MNK TepMOCTaT), CTEKMNSHHbIE MANOYKK;
KOHu4eckme konbbl Ana TutposBaHmsa (50 u 100 mn); UHAMKATOPHbIE MNOMOCKU ANis
onpegenexlnMs pH n crtaHgapTHas WHOMKATOpPHAs LWKana; yHMBepcanbHbI MHAWKATOP;
nunetkn Ha 1, 10, 50 mn (wnn pgosatopbl Ha 1, 5 n 10 mn), GrOpeTkM AnNs TUTPOBaHWUS,
MeguumHckme wnpuubl Ha 100-150 mn, nabopaTopHbie U/MnNM aHanuTun4eckne Becbl, pH-
MEeTpPbI, CyLUUITbHbIN WKadg, n gp. nabopatopHoe obopyaoBaHue.

3.2. UncpopmaumoHHOe obecneyeHne peanusaumm nporpaMmmbl

OcHoBHas nutepartypa

1. abpuenaH, O. C. Xumusa. basosbin ypoBeHb. 10 knacc : yy4ebHuk / O. C.
[abpuensH. - 5-e uaa., nepepabortaHHoe - Mocksa : M3pgatenbctBo "lMpoceelwieHne"”, 2022.
- 192 c¢. - ISBN 978-5-09-099538-2. - Tekct : oanekTpoHHbin. - URL:

https://znanium.com/catalog/product/1928190

2. MabpuensH, O. C. Xumusa. basosbii ypoBeHb. 11 knacc : yyebHuk / O. C.
MabpuensH. - 8-e n3g., ctepeotmnHoe - Mockea : M3paTtenbctBo "lMpoceelenne”, 2022. -
224 c¢. - ISBN 978-5-09-099539-9. - Tekct : oanekTpoHHbil. - URL:

https://znanium.com/catalog/product/1928221
HononHutenbHas nutepaTypa

3. KapuoBa, A. A. OpraHnyeckasd Xxumusa ang WKOMNbHUKOB : y4ebHoe nocobue /
A. A. Kapuosa, A. H. JleBkuH. - 2-e n3g. - Cankr-lNetepbypr : U3a-so C.-MeTepb. yH-Ta,
2021. - 382 c. - ISBN 978-5-288-06109-7. - Tekct : oanekTtpoHHbin. - URL:

https://znanium.com/catalog/product/1840354

4. Boromonoea, W. B. HeopraHuyeckas xumus : y4yebHoe nocobue / W.B.
Boromonosa. - Mocksa : UH®PA-M, 2020. - 336 c. : un. - (MPO®Unb). - ISBN 978-5-08281-
187-5. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1061490

5. HosowwmHcknin N. N. OpraHuyeckas xumus: ydebHuk ana 11(10) knacca . /
N.N. HoeowwuHckmin, H.C. HoBowwmnHckas. - Mockea : Pycckoe crnoBo, 2020. - 368 c. - ISBN
978-5-533-00447-3. - URL: https://ibooks.ru/bookshelf/374155/reading

6. WeBHuubiHa, JI. B. Xumna. COOpHUK 3agad M ynpaxHeHwn : y4ebHo-
meTtogmyeckoe nocobue / J1. B. LWeBHunubiHa, M. [0. lMonexaeBa, A. W. AnapHes. -
HoBocubupck : M3g-eo HITY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. - TekcT :
anekTpoHHbIn. - URL: https://znanium.com/catalog/product/1870499.
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4, KOHTPOIJb 7 OLEHKA PE3YJIbTATOB
OBLWEOBPA30OBATEIbHON ANCLUUMIUHDI

KoHTponb u oueHka pesynbTaToB OOy4eHWs OCyLlecTBAsieTCA npenogaBsaTenem B
npouecce NpoBefeHUst NPakTUYEeCKUX 3aHATUA U nabopaTopHbix paboT, TeCTUPOBaHWS, a
Takxke BbINOMHEHMS 00yYaloLWmMMIUCs NHAMBUAYanbHbIX 3adaHui, MPOEKTOB, UCCIEA0BaHNN.
PesynbtaThl 0byyeHusa onpegensiT, 4TO obyvarlmecs [OMKHblI 3HATb, MOHMMAaTb WU
AEMOHCTPMPOBaTb MO 3aBEPLLUEHUN U3YYEHNS ANCUUNIINHDI.

Ona dopmMMpoBaHNA, KOHTPONSS W OUEHKM pes3ynbTaTtoB OCBOEHUS y4ebHoM
ANCLMNIMHBI UCNONb3YEeTCA CUCTEMA OLEHOYHbIX MEPONPUATUN, NpeacTaBnsowas cobon
KOMMMEKC Y4YebHbIX MEeponpuATUA, COMMacoOBaHHbIX C pe3ynbTaTamu  0byveHus U
chopmynupoBaHHbix ¢ ydeTom ®IrOC COO (npeameTHble pesynbTaTtbl N0 AUCLMMINHE) U
®roc Crio.

OCBOEHUA

Ne | OK/MK Moaynw/Pasgen/ PeaynuTaT 0ByyeHNs Tunbl OueHOHH‘!:IX
Tema MeponpuaTUn
| | OcHOBHOe cogepxaHue
1 Paspgen 1. OcHOBbI ®opmynuposath
6a3oBble MNOHATUA U
CTpOEeHuA BellecTBa
3aKOHbI XMMUU
1.1 |OK01 |CtpoeHne aTomoB CoctaBnartb 1. Tect «CTpoeHne atomoB
XUMUNYECKMX XNMUYECKNE PopMyIibl  (XMMUYECKUX NTEMEHTOB U
3NEeMeHTOB 1 Npupona |CoeauHEeHU B npupoaa XMMN4eCcKon CBA3N».
XUMWNYECKON CBS3N COOTBETCTBUM CO 2. 3agayn Ha cocTaBrieHne
CTENEHbIO OKUCINEHNA | XMMUYECKMX hbopmyn
XUMUYECKNX ABYXaTOMHbIX COEANHEHNI
3M1IEMEHTOB, Ucxons U3 |(okengos, cynbdunaos,
BaNIEHTHOCTU U rapvaoB u T.n.).
anekTpooTpuuaTensHoc 3. 3agaHusa Ha UCNOSNb30BaHMe
™ XUMUYECKON CUMBOSIUKUN U
Ha3BaHWN CoegUHEHUI MO
HOMeHKnaType
MeXOyHapo4HOoro cowa3a
TeopeTN4eCcKon 1 NpuKagHon
XUMUM N TPUBUATTbHBIX
Ha3BaHUWN AN COCTaBNeHUs
XUMUYECKUX (POPMYIT
ABYXaTOMHbIX COeANHEHUN
(okecunpos, cynbunaos,
rmapuaos wn T.M.) U Apyrnx
HeopraHM4YecKnx coeanHeHumn
OTAeNbHbIX KflaccoB
1.2 | OK01 |[Neprnoguyeckun 3akoH|XapakrepnsoBaTtb 1. Tect «MeTannuyeckue /
OK02 |nT1abnuua O.W. XUMWYECKME SNIEMEHTbLI |HEMETanNn4Yeckmne CBOUCTBA,
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OKI/TIK

Moaynw/Pasagen/
Tema

Pe3ynbTat 00y4yeHus

Tunbl OLEeHOYHbIX
MeponpuaTumn

MenoeneeBa

B COOTBETCTBUMN C UX
NnonoXeHnem B
nepmMoamn4yeckon
CUCTEME XUMUNYECKNX
anemeHToB [.U.
MeHpeneeBa

3MEKTPOOTPULATENBHOCTL U
CPOACTBO K ASIEKTPOHY
XUMWYECKMNX 3NIEMEHTOB B
COOTBETCTBME C UX
3NEKTPOHHbLIM CTPOEHMEM U
nonoXXeHnem B Nepuognyeckomn
CUCTEME XMMUNYECKNX
anemenToB A.U.
MeHnpeneeBay.

2. lNpakTnyeckune 3agaHna Ha
YyCTaHOBIIEHNE CBA3N MeXay
CTpPOEHNEM aTOMOB
XUMWYECKMNX 3NIEMEHTOB U
nepmoanyeckumMm N3MeHeHnem
CBOWCTB XMMUYECKNX
3M1IEMEHTOB U UX COEeQNHEHNN B
COOTBETCTBUM C NMOSIOXKEHNEM
MNepnognyeckon cucrteme.

3. MNpakTuko-
OPUEHTUPOBAHHbLIE
TeopeTnyeckue 3agaHma Ha
XapakTepusaumio XMMNYECKNX
anemeHToB: «MeTannuyeckue /
HemeTannMyeckne CBOMUCTBA,
3MEKTPOOTPULATENBHOCTL U
CPOACTBO K ASIEKTPOHY
XUMUNYECKMX SNTIEMEHTOB B
COOTBETCTBME C UX
3NEKTPOHHbLIM CTPOEHMEM U
nonoXxeHnem B Nepuoanyeckomn
CUCTEME XUMUYECKNX
anemenToB [1.. MeHaoeneeBa»

Pa3pgen 2.
Xumunuyeckue
peakuumn

XapakTtepusoBaTb
TUNbI XMMUYECKUX
peakuumn

KoHTponbHas paboTa
«CTpoeHue BewecTBa u
XMMUYECKUE peaKLuny

2.1

OK 01
OK 04

Tuvnbl XUMUYECKUX
peakuum

CoctaBndatb peakummn
coeauHeHus,
pasnoxeHusi, obmeHa,
3amelleHus,
OKNCNUTENbHO-
BOCCTaAHOBUTENbHbIE

1. 3apayun Ha cocTaBneHue
ypaBHEHNN peakunn:

— COEeANHEHUS, 3aMeLLEHNS,
pasnoxeHusi, obMeHa;

— OKUCNNTENBbHO-
BOCCTAHOBUTESbHbIX peakumi ¢
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Moaynw/Pasagen/

Tunbl OLEeHOYHbIX

Ne | OK/MTK PesynbTat 06y4yeHus .
Tema MeponpuaTUn
peakuuu ncnonb3oBaHMEM MeToaa
3MEeKTpOHHOro 6anaHca.
2. 3agayn Ha pacyeT mMacchbl
BellecTBa unm obbvéma
ra3oB Mo U3BECTHOMY
KONn4ecTBy BeLlecTBa, Macce
nnm o6bEmy ogHoro 13
y4acTBYIOLLMX B peakumu
BELLECTB; pacyéThl
Macchbl (06bEMa, KonuyecTsa
BelllecTBa) NPOAYKTOB
peakuun, ecriv ogHo 13
BELLECTB MMEET NpMMecHu
2.2 Anektponutndeckaa |(CoctaBnsaTb ypaBHeHUa |1. 3agaHna Ha cocTaBneHue
anccoumauma n XUMUYECKNX peakumm  |MONEKYNAPHbIX U NOHHbIX
MNOHHbIN 0OMEH NOHHOro obmeHa ¢ peakuuin ¢ y4acTMeM KUCHOT,
y4yactmem OCHOBaHW N cosnewn,
HeopraHn4ecKkmx YyCTaHOBMNEHNE N3MEHEHNS
BELLECTB KMCNOTHOCTK cpeabl
2. JlabopaTopHasa paboTa
"Tunbl XUMNYECKMX peakumnin”
3 Paspen 3. CtpoeHue |UccnepgoBaTtb KoHTponbHasa paboTa
M CBOUCTBA cTpoeHue n ceoncrtea |«CBoOMCTBA HEOPraHM4YeCcKux
HeopraHM4YecKknx HeopraHNn4YecKnx BeLLlecTB»
BelwecTB BelwecTB

25




OKI/TIK

Moaynw/Pasagen/
Tema

Pe3ynbTat 00y4yeHus

Tunbl OLEeHOYHbIX
MeponpuaTumn

3.1

OK 01

Knaccndpumkaums,
HOMeHKNnaTypa 1
CTpO€eHune
HeopraHN4Yeckmnx
BELLEeCTB

KnaccugpuumnpoBaTb
HeopraHmyeckme
BelllecTBa B
COOTBETCTBUM C UX
CTpOeHuem

1. Tect «HomeHknaTtypa u
Ha3BaHWe HeopraHN4yeCcKnx
BeLeCTB Ucxoasa u3 mnx
XUMUYECKOM (POopMYnbI UIn
COCTaBfiEHNE XUMUYECKOW
popMyribl UICXOAA N3 HA3BaHUSA
BellecTBa No MexayHapoaHOW
Unn TpuemanbHOW
HOMEHKNnaType».

2. 3agayn Ha pacyeT MaccoBon
Aonun (Maccbl) XMMUYECKOro
anemeHTa (coeguHeHus) B
Moriekyne (cmecm).

3. MNMpakTnyeckme 3agaHus no
Knaccugukaumm,
HOMEHKNaType N XMMUYECKNM
doopmyriam HeopraHM4eCcKux
BELLECTB pPa3fnyHbIX KNaccoB.
4. lNpakTnyeckne 3agaHna Ha
onpeneneHne XMMm4yeckom
aKTMBHOCTM BELLIECTB B
3aBNCMMOCTU BMaaA
XUMNYECKOM CBSA3M N TUNa
KpUCTannyeckomn peLueTku

3.2

OK 01
OK 02

DPU3NKO-XMmm4eckmne
CBOMCTBA
HeopraHN4Yecknx
BELLECTB

YcTaHaBnuBaTb
3aBUCUMOCTb (PU3UKO-
XUMUWYECKMNX CBOUCTB
HeopraHN4Yecknx
BELECTB OT CTPOEHUS
aTOMOB N MOMEKyIsl, a
Takxke TMna
KpucTtansmyeckomn
peLeTkn

1. Tect «OcobeHHOCTH
XUMNYECKMX CBONCTB OKCMOOB,
KMCIOT, OCHOBaHWN,
aMdOTEPHbIX TMOPOKCUAOB U
conen».

2. 3agaHus Ha cocTaBneHmne
YpaBHEHUN XUMUYECKNX
peakuuin ¢ y4acTneM rnpocTbIX
N CNOXHbIX HEOPraHNYEeCKNX
BELLECTB: OKCNAOB METassos,
HemMeTannoB 1 aMpoTePHbIX
3N1IEMEHTOB; HEOPraHNYEeCKNX
KMUCIOT, OCHOBaHU U
aMOTEPHbIX TMAPOKCUAOB,
HeopraHM4Yecknx conewn,
XapaKkTepuayoLwmnx mnx
CBOWCTBa U cnocobbl
nosly4yeHms.
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Moaynw/Pasagen/

Tunbl OLEeHOYHbIX

Ne | OK/MTK PesynbTat 06y4yeHus .
Tema MeponpuaTUn
3. MNpakTuko-
OPUEHTUPOBAHHbIE
TeopeTnyeckne 3agaHus Ha
CBOWCTBA U NonyyeHne
HeopraHM4YecK1x BeLLEeCTB
3.3 | OK01 |MpoeHTudmkauma WccnepoBaTtb 1. MNMpakTnko-
OK 02 |HeopraHu4eckux KaydeCTBEHHblE peakuun |OpueHTUpoBaHHbIE 3a0aHNA NO
OK 04 |BewecTB HeopraHM4YecKnx COCTaBEHNIO XUMUYECKNX
BeLLecTB peakuunn c yyactmem
HeopraHM4yeckux BeLLecTB,
ncnonb3yemMblX Ansg nx
naeHTndurkaumn.
2.JlabopaTopHas pabora:
“‘UpneHTndpukaumna
HeopraHM4yecknx BeLLecTs”
4 Paspen 4. CtpoeHue |UccnepoBaTtb KoHTponbHas paboTa
M CBOUCTBA cTpoeHme n ceonctea |«CTpoeHue n cCBOMCTBa
opraHu4eckmx opraHu4eckmnx opraHu4ecKkuMx BelecTB»
BelwecTB BelwecTB
4.1 |OKO01 |Knaccudumkaums, KnaccudumumposaTtb 1. 3agaHna Ha cocTaBneHue
CTpOEHME U opraHuyeckme Ha3BaHWIN OpraHNYeCKmX
HOMeHKaTypa BellecTBa B coeMHEHUI NO TpUBMaNbHOW
OpraHn4yecKkmnx COOTBETCTBUN C UX N MexgyHapoaHoun
BeLLeCTB CTpOeHneM cucTemaTu4ecKkom
HOMeHKnaType.
2. 3apaHus Ha cocTaBreHune
NOJTHbIX N COKpaLLEHHbIX
CTPYKTYPHbIX hopmyn
OpraHN4eckux BeLLecTB
OTOENbHbIX KNaccoB.
3. 3agaun Ha onpeaeneHne
npocTeunen opmynebl
OpraHu4ecKon MOneKysbl,
ncxogs U3 arieMeHTHOro
coctaBa (B %)
4.2 |OK01 |CsouctBa YcTtaHaBnuBeaTb 1. 3agaHuna Ha cocTaBneHue
OK 02 |opraHun4deckunx 3aBMCUMOCTb (PU3NKO-  |ypaBHEHUN XMMUYECKUX
OK 04 |coeguHeHun XVUMUYECKNX CBONCTB peakuui ¢ ydactmem

opraHn4yeckmnx seLlecTB
OT CTPOEHUNA MOJIEKYI

opraHn4yeckunx seLlecTB Ha
OCHOBaHUN NX coCTaBa "
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Moaynw/Pasagen/

Tunbl OLEeHOYHbIX

Ne | OK/MTK PesynbTat 06y4yeHus .
Tema MeponpuaTUn
CTPOEHMUS.
2. 3agaHusa Ha cocTaBrneHue
YpaBHEHUN XUMUYECKNX
peakuuin, UNICTPUPYOLLNX
XUMNYECKME CBONCTBA C
y4eTOM MexXaHMU3MOB
NPOTEeKaHUs JaHHbIX peakuumn n
reHeTU4YEeCKON CBA3N
OpraHMYecKknx BeLLecTB
pasHbIX Kaccos.
3. Pac4yeTHble 3agaym no
YpaBHEHUAM peakuun ¢
y4yacTueM opraHnyeckux
BeLecCTB.
4. JlTabopaTtopHas paboTta
“lMpeBpaLleHns opraHNYecKnx
BELWeCTB Npu HarpesaHun"
4.3 |OK01 [(MNoeHTudukaums WcecnepoBatb 1.MpakTUKO-OpMEHTUPOBAHHbIE
OK 02 |opraHuyeckmnx KayeCTBEHHbIE peakuun (3agaHuns no COCTaBMEHUIO
OK 04 |BelyecTB, X opraHn4yecKnx XUMUYECKMX peaKkuunm c
3Ha4yeHune u COeVHEHU OTAESbHbIX |y4acTUeM opraHnyeckux
NpPUMeHEHNE B Krnaccos BELLECTB, B T.4. UCMONb3YyEMbIX
ObITOBOM U ANa nx ngeHtTudukauum B 6bity
NPOM3BOACTBEHHOM N NPOMBILLIIEHHOCTM.
OeATenbHOCTU 2.JlabopaTopHas pabora:
yernoseka “‘UNoeHTndpukaumns
opraHN4yecknx coeanHeHnn
oTaenbHbIX Knaccor”
5 Paspen 5. XapaktepusoBaTb
KuHeTnyeckue m BIIUSIHUE Pa3/IMYHbIX
TepMoAMHaMuyeckn |pakTopoB Ha
€ 3aKOHOMEepPHOCTU |paBHOBecue U
npoTeKaHus CKOPOCTb XMMMUYECKNX
XUMUYECKNX peakuum
peakuun
5 |OKO01 |CkopoCTb XMMUYECKUX |XapaKTepu3oBaTb [MpakKkTnKo-oprueHTUPOBaHHbIE
OK 02 |peakumn. Xumn4yeckoe |BfiMsiHNE KOHLIEHTpaLMK |[TeopeTudeckue 3agaHng Ha

paBHOBecue

pearvpyoLmnx BeLLeCcTB
N TemnepaTypbl Ha
CKOPOCTb XMMNYECKNX
peakummn

aHanus akTopoB, BNUAOLLNX
Ha M3MEHEHME CKOPOCTU
XUMUYECKON peakLnn.
[MpakTMKo-OpMEHTUPOBAHHbIE
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Moaynw/Pasagen/

Tunbl OLEeHOYHbIX

Ne | OK/MTK PesynbTat 06y4yeHus .

Tema MeponpuaTUn
XapaktepnsoBaTtb 3a4aHus Ha NPUMEHEHNEe
BNUAHNE U3MEHEHUA npuHumna Jle-LWaTtenee gns
KOHLUEHTpauum Hax0oXOeHus HanpasneHns
BELLIECTB, peakumm CMeLLEHNS paBHOBECUS
cpeabl M TeMnepaTypbl | XMMUYECKOW peakumm 1 aHanua
Ha cMelleHune hakTOpOB, BIIMSAIOLLMX HA
XMMUYECKOro CMeLLeHNE XUMMNYECKOro
paBHOBECKS paBHOBECMKS

6 UccnepoBaTb
Pasaen 6. PacTBoph! MCTUHHbIE pacTBOpPbLI

C 3aflaHHbIMMN
XapaKTepuctTukamm
6.1 | OK01 |lMoHsaTHe o pacTBopax |PasnnyaTtb UCTUHHbLIE  |1. 3agaun Ha NpUroToBneHne
OK 02 pacTBopbl pPacTBOPOB.
2. [NpakTuko-
OPVEHTUPOBAHHbIE paCYETHbIE
3a4aHus Ha OUCnepcHble
CUCTEMBbI, NUCNOSb3yeEMbIE B
ObITOBOW 1M NPON3BOACTBEHHOW
AeATenbHOCTM YernoBeka
6.2 | OK01 |WccnepoBaHnue WcenepoBaTtb dmsnko- |JlabopaTtopHas paboTta
OK 04 |cBoncTB pacTBOpPOB |xumuyeckue cBoncTtea |“[MpurotoBneHue pactesopos”
WUCTUHHbIX pacTBOPOB

Il | NMpodeccnoHanbHO-OpMEHTUPOBaAHHOE coAepXKaHue (coaepxaHue NpUKnagHoro

monyns)

7 Paspen 7. OueHuBaTtb 3awmTa Kerca (c yyeTom
Xumusa B ObITYy U nocneacTBus oyaywen
Npon3BOACTBEHHOU |ObLITOBOU U npodeccnoHanbLHOM
OeATeNbHOCTH NPOU3BOACTBEHHON |AeATeNbHOCTH)
yenoBeka DeATeNnbHOCTH

yenioBeka ¢ No3nuun
3KONIOrm4eckom
6e3onacHocTU
OKO01 |[Xvmus B 6bITY 1 OueHuBaTb Kewic (c yueTom Byayuien
OK 02 |npou3BoacCTBEHHOM nocneacTemsi 6bITOBOM  |NpodheccMoHanbHon
OK 04 |pesTtenbHOCTU N NPON3BOACTBEHHOMN AeATenbHOCTHN)
OK 07 |4yenoBeka JesaATenbHOCTH Bo3MOXHble TEMbI KENCOB:
yenoseka ¢ no3nuum 1. MNMoTenneHne knumaTta u
3KONOrMyeckom BbICBOOOXAEHNE ra3oBbIX
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OKI/TIK

Moaynw/Pasagen/
Tema

Pe3ynbTat 00y4yeHus

Tunbl OLEeHOYHbIX
MeponpuaTumn

6e3onacHocTH

rmapaToB CO AHa OkeaHa.
2. bynyue matepuans ans
aBua-, MalMHO- U
NpnbopoCTPOEHUS.

3. HoBble maTepuanb! gnsa
COMHeYHbIX BaTapen.

4. JlekapcTBa Ha OCHOBe
pacTuUTenbHbIX NpenapaToB
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