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1. OGLLLAAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI OBLLLEEOEPA3OBATE/IbHOW
ANCUUNNTUHBI «XUMUA»

1.1. MecTo AMCUMNAMHBI B CTPYKTYpe OCHOBHOW NpPOdeccCUoHaNbHOM
obpasoBaTtenbHOM Nporpammbl

ObueobpasoBatenbHan AUCUUNANHA «XMMUA» U3ydyaeTcA Ha 6a30BOM ypoBHE B
obweobpasoBaTeNibHOM LUMKAe y4yebHOro naaHa OCHOBHOW NPOPECCUOHANbHOM
06pasoBaTeNbHOM NPOrpPammMbl YKPYMHEHHbIX FPynn cneunanbHocTen / npodeccuit:
05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00,
14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 27.00.00, 38.00.00,
39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00,
52.00.00, 55.00.00.

Tpya0eMKOCTb AUCUMNANHDBI «XUMmUA» Ha 6a30BOM ypOBHe cocTaBaseT 72 yaca,
N3 KoTopbix 64 Yaca — 6a30BbI MoayNb (6 pa3genos) n 8 YacoB — NPUKNAAHOM MOAYNb
(1 paspen), BKAOYAOWMA MPAKTUKO-OPUEHTUPOBAHHOE COAEPHKAHME KOHKPETHOM
npodeccmu nam cneymasbHoOCTH.

MpuKknagHo moAynb BKAKOYAeT oauH pasgen. Pasgen 7 «Xumus B BbiTy ©
NPOM3BOACTBEHHON  AEeATeNbHOCTU  4YesioBEeKa»  peanusyetca  Ana  Bcex
npodeccuin/cneumanbHOCTE Ha MaTepuane KencoB, CBA3AHHbIX C 3KOI0TMMYEeCcKom
6e30MacHOCTblO M OUEHKOW nocneacTBuii  6bITOBOM UM NMPOM3BOACTBEHHOWM
[eATeNbHOCTM, MNOo oTpacaam byayuwen npodeccMoHanbHOM  AeATeNbHOCTU
obyyvarowmxcs.

Mepnon obyyeHMa M pacnpegeneHne nNo  cemecTpam  onpegenset
obpasoBaTenbHasA OpraHM3auMa CaMoCTOATE/IbHO, C YYEeTOM JIOTUKN GOPMMPOBAHUSA
npegMeTHbIX  pe3ynbTaTtoB, O0OWMX W NPOPeccCUOoHaNbHbIX  KOMMNETEHLMUN,
MeXNpeaMeTHbIX CBA3EN C APYTMMM AUCUMNAMHaMKM 06weobpasoBaTeibHOrO U
obwenpodeccMoHaNbHOro LMKAOB y4ebHOro naaHa.

1.2. Uenn v nnaHupyemble pe3yanbTaTbl OCBOEHUA AUCLUN/IUHDI

1.2.1. Uenu n 3agaum ANCUUN/INHDI

dopmunpoBaHMe Yy CTYAEHTOB NpeACTaBNeHMA O XMMUYECKOW COCTaBAAoLLEN
€CTeCTBEHHO-Hay4YHOM KapTMHbI MMPA KaK OCHOBbI NPUHATUA PELLEHUI B XKU3HEHHbIX U
NPOU3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOrO NOBEeAEHUA B MPUPOAHOM cpeae.

3apauun AUCUUNINHDI:

1) chdopmmpoBaTb MOHMMAHME 3aKOHOMEPHOCTEM MNPOTEKAHUA XUMMUYECKUX
NPOLECCOB U ABNEHWUI B OKPY)KalOLWLEN cpene, LeSIOCTHON Hay4YHOM KapTUHbI MUpa,
B3aMMOCBA3M U B3aMMO3aBUCUMOCTUN eCTECTBEHHDIX HaYK;



2) pa3BUTb yMeHMA COCTaBNATb GOPMY/bl HEOPraHUYECKUX U OPraHUYEecKMX
BELLLECTB, YPAaBHEHMA XMMUYECKUX PeaKLMin, OO BACHATL UX CMbIC/, MHTEPNPETUPOBATb
pe3ynbTaTbl XMMUYECKMUX IKCNEPUMEHTOB,

3) cdopmupoBaTb  HaBblKM  MNPOBEAEHMA  MPOCTEMINX  XUMWUYECKUX
3KCMEepPUMEHTA/IbHbIX  MCCNedoBaHMM € cobnogeHvem npasua  6esonacHoro
obpalleHuna ¢ BewecTsamm n n1abopatopHbiM 060pyaoBaHMEM;

4) pa3BUTb YMEHUA MCNONb30BaTb MHOOPMALMIO XMMMYECKOrO XapakTepa U3
Pa3/IMYHbIX UCTOYHUKOB;

5) cdopmmnpoBatb ymeHUA NPOrHO3MpoBaTb NOCNEACTBUA CBOEN AEeATENbHOCTU U
XMMUYECKUX MPUPOAHDIX, ObITOBbIX M NPOM3BOACTBEHHbIX MPOLECCOB;

6) cpopmmpoBaTb NOHMMAHME 3HAYMMOCTU AOCTUMKEHUIA XMMMUYECKOM HAYKU U
TEXHO/I0MMN ANA Pa3BUTMA COLMANbHOM M NPON3BOACTBEHHOM chep.



1.2.2. NnaHupyemble pe3ynbTaTbl 0CBOeHUA 06weobpasoBaTtenbHOU AucumnamHbl B cootsetrcteumn ¢ ®rocC CrnoO u Ha

ocHose ®IOC COO
Koa u MnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUNANHDI
HauMeHOBaHU
e

dopMHUpyeMbIX O6wume! AucumnanHapHble?

KomneTeHuuii

OK 01. B yactu Tpyao0BOro BOCNUTAHUA: - BNAfEeTb CUCTEMOM XMMWYECKUX 3HAHMKN, KOTOpas  BKJ/IOYAET:
BbibupaTb - TOTOBHOCTb K TpyAy, OCO3HaHWEe LEHHOCTM | OCHOBOMOANAralowme MOHATUA (XMMWYECKMIA 3/1eMEHT, aTOM, 3/IeKTPOHHas
cnocob6bl MacTepcTsa, Tpyaontobue; 060/104Ka aToMa, S-, p-, d-3N1EKTPOHHbIE OpOUTAaNM aTOMOB, MOH, MONEKYNa,
peweHnsa 3agay | - TFOTOBHOCTb K  aKTUBHOM  AEATENbHOCTU | BANEHTHOCTb, 3N1EKTPOOTPMUATENBHOCTb, CTENEHb OKUCNEHMA, XMMUYEeCKan
npodeccnoHan | TEXHONOTMYECKOM M COLMANbHOM HanNpPaBAEHHOCTH, | CBA3b, MOJIb, MOAAPHAA Macca, MOJAPHbLIA 0O6beEM, YrNepoaHbI CKenerT,
bHOWM CNnocobHOCTb MHUUMMPOBATb, NAAHMPOBATb W | GYHKUMOHANbHAA Fpynna, pagukan, usomepusa, M3oMepbl, rOMOIOFMYECKUIA
[EATEeNbHOCTU | CAaMOCTOATE/IbHO BbINOJIHATL TAKYIO AEATENbHOCTb; | PAA, FTOMONOTU, YINEeBOA0POAbI, KNCAOPOA- M a30TCOAEepPKaALLUME COeANHEHUA,
NPUMEHUTENBH | - nHTEpec K Pa3NMNYHbIM cbepam | BMONOrMYECKM aKTUBHbIE BelecTBa (yrnesoapl, *upbl, 6en1Kkun), moHomep,
0 K pa3/IMyHbIM | NpodeccMoHaNbHOM AeATENbHOCTH, NnoNnmep, CTPYKTYpHOE 3BEHO, BbICOKOMONEKYNAPHbIE COeAMHEHUSA,
KOHTEKCTaM OsnapgeHune YHUBEpCanbHbIMMU Y4e6HbIMM | KpUCTANINYECKAn peLleTKa, TUMbl XMMUYECKUX peaKkumit (OKMCAUTEeNbHO-

No3HaBaTe/NbHbIMU A,eUCTBUAMM:
a) 6a3oBble IorMyeckue aencTems:

- CaMOCTOATENbHO bopmynunposaTtb n
aKTyanusmposatb npobnemy, paccmatpusaTtb ee
BCECTOPOHHE;

- YCTaHaB/NMBATb CYLWECTBEHHbIA MNPU3HAK WK
OCHOBaHMA [ANA CPaBHEHUA, Knaccudukauum u
0606ueHuns;

BOCCTAaHOBUTE/IbHbIE, 3K30-N IHAOTEPMUYECKME, PEAKLIUN MOHHOFO 0bMeHa),
PacTBOP, INEKTPONUTbI, HESNIEKTPOINTbI, SNIEKTPOIUTUYECKAA gMccoLMaLma,
OKUCNUTENb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMUYECKON peaKkumn, XMMn4eckoe
paBHOBECME), TEOPUW U 3aKOHblI (TEOPUS XMMWUYECKOrO CTPOEHMA
opraHuyeckux BeuwectB A.M. byTtnepoBa, Teopua 3NEKTPOAUTUYECKOM
auccoumnaumm, nepuogmyeckmin 3akon .. MeHaeneesa, 3aKOH COXpaHeEHUSA
MaccCbl), 3aKOHOMEPHOCTU, CUMBOIMYECKUI A3bIK XMMWUK, GAKTOIOrMYECKMe
CBeZleHuNs 0 CBOWMCTBaX, COCTaBe, Nosly4eHun n 6e30nacHOM MCMo/1b30BaHUM
Ba)KHEWMLIMX HEOPraHMYECKMX W OpPraHUYecKMx BelectB B ObiTy #

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaTbl 3 ®rOC COO (B nocnegHelt peaakLmm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2 IncumMnanHapHble (NpeameTHbIe) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHus AUCLUANANHbI




- onpeaenatb UENM AeATeNbHOCTH,
napameTpbl U KPUTEPUM UX AOCTUNKEHUSA;
- BbIIBIATb 3aKOHOMEPHOCTU U NPOTUBOPEUUS B
paccMaTpPUBaEMbIX ABNEHUSAX;

- BHOCUTb KOPPEKTMBbI B AEATE/NIbHOCTb, OLLEHMBATb
COOTBETCTBME pe3y/NbTaToB LENAM, OLEHMBATb
PUCKM NOCNeACcTBUIA AeATeNbHOCTY;

- pa3BMBaTb KPeaTUBHOE MblLUNEHNE NPU PeLLIeHUn
M3HEHHbIX Npobaem

6) 6a3oBble uccneaoBaTesibCckue AencTBuA:

- B/lageTb HaBblKaMW y4yebHO-MUcCnen0BaTENbCKOM
n NPOEKTHOM 0eATeNbHOCTH, HaBblKamu
paspelleHns npobnem;

- BbIABNATb MNPUYUHHO-C/IEACTBEHHbIE CBA3U U
aKTyanusMpoBaTb 3a4advy, BblABUraTb rmnoTesy ee
peleHus, HaxoAuTb aprymMeHTbl ana
IOKa3aTe/IbCTBa CBOUX YTBEPXAEHWMU, 3aaaBaTb
napameTpbl M KpUTEPUU peLleHns;

- aHaNU3MPOBaTb MOJyYEHHble B XOA4e pelleHun
3aflauyM pes3ynbTaTbl, KPUTUYECKM OLEHMBATb MX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHue B
HOBbIX YC/10BUSAX;

- YMETb NEepPeHOCUTb 3HAHWUA B NO3HaABaTE/IbHYIO U
NpPaKTUYeCcKyto 061acTU KMU3HeAeATeIbHOCTY;

3a4aBaTb

- YMeTb WHTErpupoBaTb 3HAHWA W3  pPasHbIX
npeameTHbIX obnacrteit;
- BblgBMraTb  HOBble  Waewn, npeanaraTb

OpPUTMHANbHbIE NOAXOAbl U PELLEHMS;
- CNOCOBHOCTb UX UCNOb30BAHUSA B
Nno3HaBaTe/IbHON U COLMaAbHOM NPaKTUKeE

NPaKTUYECKOW AeATeNIbHOCTU Ye/I0BEKa;

- YMeTb BbIfIBNIATb XapaKTepHble MPU3HAKM M B3aMMOCBA3b W3YYEHHbIX
NOHATUIN, NPUMEHATb COOTBETCTBYIOLME MOHATUA MPU ONUCAHUW CTPOEHMUA U
CBOMCTB HEOPraHWYECKMX M OPraHMYEeCKUX BELLECTB M MX MNpeBpalleHuUi;

BblABMATb  B3aMMOCBA3b  XMMMYECKMX  3HAHUMM C  MNOHATUAMU U
npeacTaB/eHUAMM APYIUX eCTECTBEHHOHAYUYHbIX NPeaAMETOB;

- YMeTb MCMNO/b30BaTb HAaMMEHOBAHUSA  XMMUYECKUX  COeAMHEHWUN
MEXKAYHAPOAHOrO COl3a TEOPETMYECKOM W  MPUKAALHON XUMUU U

TPUBMANbHble Ha3BAaHWUA BAa)KHEMLLMX BELLECTB (3TUNEH, aueTUNEH, TULEPUH,
deHon, bopmanbaerna, yKCycHasa KUCNOTa, IMULNH, YTapHbIN ras, yrIeKUCbIn
ras, aMMMaK, raweHas M3BeCTb, HeralweHasa W3BecTb, MUTbEBAA coda M
APpYrux), coctaBnatb GopMy/ibl HEOPraHUYECKMUX U OPraHUYECKUX BELLECTB,
YPaBHEHUA XMMMUYECKUX peaKkuuit, 0O6bACHATb MX CMbICA; NOATBEPXKAATb
XapaKTepHble  XMMWYEeCKMe CBOWCTBA  BELWECTB  COOTBETCTBYHOLLUMMU
3KCMepMmMeHTaMM U 3aNUCAMMU YPaBHEHUIN XMMUYECKUX PeaKuuii;

- YMeTb YCTaHaBAMBATb MPUHAANEKHOCTb WM3YYEHHbIX HEOPraHUYEeCKUX U
OpraHMYeCcKMx BELLECTB K OnpeaesieHHbIM K/laccam M rpynnam CoeaAnHeHWUH,
XapaKTepM3oBaTb MX COCTaB M BaKHEWMLIME CBOMCTBA; ONpeaenATb BUAbI
XMMUYECKMX CBA3EN (KOBA/NIeHTHAsA, MOHHAA, MeTaN/IMYecKan, BOLOPOAHas),
TUNbI KPUCTANIMYECKUX PELLETOK BELLECTB; KNACCMPULMPOBATL XMMUYECKME
peakuuu;

- chopmupoBaTb NpeacTaBAEHMA: O XMMMUYECKOM  COCTaBAAOLWLEN
€CTECTBEHHOHAYYHON KapTWHbI MWUpPaA, POAU XMMUWU B NO3HAHUU ABAEHUM
npupoapl, B GOPMUPOBAHMUM MbIWNEHUSA W  KyAbTypbl JMYHOCTU, ee
YHKUMOHAIbHOM rPaMOTHOCTU, HEOBXOANMMOM ANA peLleHUa NPaKTUYeCcKux
3aZia4 M 3KONOrMYeckn 060CHOBAHHOIO OTHOLWIEHMA K CBOEMY 340POBbLIO U
npupoaHo cpeae;

- YMeTb NPOBOAMUTbL PaACYETbl MO XMMUYECKUM GOPMYyIamM U ypaBHEHUAM
XMMUYECKMX  peakumi € MCNoMb30BaHMEM  OU3MYECKMX  BEJIMYMH,
XapaKTepuM3yoLWmMX BELLECTBA C KOJIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBusA) rasoB, KO/AMYECTBA BELLECTBA; MCNO/Ib30BATb
CUCTEMHbIE XMMUYECKME 3HAHUA A/1A NPUHATUA PeLUeHUMA B KOHKPETHbIX




KU3HEHHbIX CUTYaUUAX, CBA3aHHbIX C BEWeCTBamMmn N UX NpUMeHEHNEM

OK 02.
Ncnonb3oBaTb
COBpPEMEHHbIE
cpeacTsa
NMOMCKa,
aHanusa u
MHTepnpeTaum
N MHGopMmaumm
n
MHbOPMaLMOH
Hble
TEXHOI0TUK
ana
BbINO/IHEHUA
3aja4
npodeccnoHan
bHOM
AeATeNIbHOCTH

B 06nacTh LLeHHOCTU HAayYHOrO NO3HaHUA:

- CcHOPMMPOBAHHOCTb MMUPOBO33PEHMUS,
COOTBETCTBYIOLWLErO  COBPEMEHHOMY  YPOBHIO
pPasBMTMA HayKM M OOLLECTBEHHOW MNPAKTUKK,
OCHOBAHHOTO Ha avanore KyNbTyp,
CNOCOBCTBYOWEro OCO3HAaHWIO CBOEro MecTa B
NMONIMKYIbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM WM YMTATENbCKOM
KyNbTypbl KaK CpeAcTBa B3aMMOLEMCTBUA MeXKAY
JNOAbMU U NO3HAHUSA MUPa;

- 0CO3HaHMEe UEHHOCTM Hay4yHON [eATeNbHOCTH,

FOTOBHOCTb  OCYLLECTBAATb  MPOEKTHY U
nccnenoBaTebCekyto [eATeNbHOCTb
UHANBUAYA/IbHO U B TPynne;

OBnaaeHue YHUBepCcanbHbIMU y4ye6HbImu
No3HaBaTe/NIbHbIMM AENCTBUAMM:

B) paboTta c MHpopmaumen:

- BNlafeTb HaBblKaMM MoAyYeHUA MHPOPMaLUM U3
MCTOYHMKOB PasHbIX TUMNOB, CAaMOCTOATENIbHO
OCYLLECTBAATb MOUCK, aHa/IN3, CUCTEMATMU3ALMIO U
NHTepnpeTaLmio MHPOPMALUKN PA3IUYHBIX BUA0B U
dopm npeacraBneHus;

- €034aBaTb TEKCTbl B Pas/vyHbIX $opmaTtax C
YY4ETOM HasHayeHua UuHPopmauMnm U LLeNeBOM
ayauTopun, BblbMpaa onTumanbHyio  popmy
npeAcTaB/feHUs U BU3yanum3aumm;

- OLUEHMBATb [0OCTOBEPHOCTb, NEFMTUMHOCTb
WHPOpMaumMKM, ee COOTBETCTBME MPABOBbIM U
MOPanbHO-3TUYECKMM HOPMaM;

- YMeTb MNAaHMpOBaTb W  BbIMOAHATb  XUMMUYECKUA  SKCNEPUMEHT
(npeBpaLLeHNs OpraHNYECKNX BELLECTB MPU HarpeBaHMM, MONyYeHMe 3TUIEHA
N U3y4YeHWe ero CBOWCTB, KaYeCTBEHHbIE PEAKUMN Ha anbAeruapl, Kpaxman,
YKCYCHYIO KMCNOTY; AeHaTypauus 6es1KoB NPy HarpeBaHuu, LLBETHbIE peakumnm
6e/KoB; NPOBOAMUTL PEAKUUN MOHHOTO 0bMeHa, onpeaenaTb cpeay BOAHbIX
PacTBOPOB, KauyecTBEHHble peakuuuM Ha cynbdaT-, KapboHaT- M xnopua-
aHMOHbI, Ha KaTMOH aMMOHMSA; pelaTb IKCNEepPUMMEHTasNbHble 3a4ayn no
Temam "MeTtannbl" n "HemeTannbl") B COOTBETCTBUM C NPABUAAMU TEXHUKMU
6esonacHocTM npu obpauweHun C BewectBamum W labopaTopHbIM
obopyaoBaHMEM; NPeACTaBNAATb PE3Yy/IbTaTbl XMMUYECKOrO 3KCNEepUMEHTa B
dopme 3anncu ypaBHEHUIM COOTBETCTBYHOLIMX Peakuuin u GopmyimpoBaTb
BbIBOAbl HAa OCHOBE 3TUX Pe3yNbTaToB;

- YMETb aHa/IN3MPOBaTb XMMUYECKYIO MHOPMALMIO, NOYHaEMYHO U3 Pa3HbIX
NCTOYHMKOB (CpeacTB MaccoBoMn MHPopMaLuK, ceTb MHTEPHET 1 gpyrue);

- BNaAeTb OCHOBHbIMW METOAAaMM HayyHOro MO3HaHWA BeWecTs U
XMMUYECKMX  fABNeHM  (HabnwogeHue, U3MepPeHME,  SKCMEPUMEHT,
MOAEeNnMpoBaHue);

- YMeTb NPOBOAUTbL PacCHeTbl MO XMMUYECKUM GOPMYy/aM U YypaBHEHUAM
XMMUYECKMX  peakuuit C  MCnonb3oBaHMEM  OU3MYECKUX  BEJSIUYUH,
XapaKTepu3yoLWmnX BELLeCcTBa C KOJIMYECTBEHHON CTOPOHbI: Macchl, 0bbema
(HopmanbHble ycnoBusA) ra3oB, KO/AMYECTBA BeLLECTBA; MCMNO/b30BaTh
CUCTEMHbIE XMMMUYECKME 3HaAHUA O1A NPUHATUA PELLEHUA B KOHKPETHbIX
YKU3HEHHbIX CUTYyaLMAX, CBA3AHHbIX C BELWECTBAMU U UX NPUMEHEHMEM




- MnCcnonb3oBatb Cpencrtea MH(I)OpMaLI,MOHHbIX n

KOMMYHUKaALMOHHbIX TEXHONIOTUA B peweHnn
KOTHUTUBHDIX, KOMMYHUKATUBHbIX n
OpPraHn3auMNOHHbIX 3a4a4 C CO6!1I'OLI,€HVIEM

TpeboBaHMI 3ProHOMMKM, TEXHUKM Be30nacHoOCTy,

TMrMeHbl, pecypcocbeperkeHna, NpaBoOBbIX WU
3TUYECKUX  HOPM, HOPM  MHPOPMALMOHHOM
b6e3onacHocTy;

- BNafeTb HAaBblKaMM PAcNoO3HaBaHMA M 3aLMUTbI
nHbopmauum, tHdopmaumoHHoN GesonacHOCTH
JIMYHOCTY;

OK 04.
3¢ddeKkTnBHO
B3aMMOelncTB
oBaTb U
paboTaTh B
KONNEKTUBE U
KOMaHge

- rOTOBHOCTb K CaMOpasBuTULO,
CaMOCTOATE/IbHOCTU M CAMOONpPeaeNeHuIo;
-oBNlageHue HaBblKaMM yyebHo-
nccnefoBaTeNbCKON, MPOEKTHOM M COLMaNbHOM
AeATeNbHOCTY;

OsnapgeHune YHUBEpCaNbHbIMU
KOMMYHUKATUBHbIMU AEUCTBUAMMN:

6) coBmecTHaa AeATe/IbHOCTb:

- MOHMMaTb W WUCNOAb30BaTb NPEUMYLLECTBA
KOMaHZHOW 1 NHAMBUAYANbHOM paboThbl;

- NPUHMMATb LLEeAM COBMECTHOM AeATeNbHOCTH,
OpraHM30BbIBaTb M KOOPAMHMPOBATb AEUCTBUA MO
ee [OCTUXKEHWID: COCTaBAATb MNAH AEeWUCTBUM,
pacnpeaensaTb POAN C yY4ETOM MHEHWUIM YY4ACTHUKOB
obcyxaaTb pe3y/ibTaTbl COBMECTHOMN paboThl;

- KOOPAMHMPOBATb W BbINONAHATL paboTy B
yCcnoBuaAx peanbHoro, BMPTYyanbHOro n
KOMBWHMPOBAHHOIO B3aMMOAENCTBUS;

- YMeTb MNJaHMpPOBaTb W  BbINOJHATb  XUMMUYECKUA  SKCNEPUMEHT
(npeBpaLLeHNs OpraHNYECKNX BELLECTB NMPU HarpeBaHWUW, MONyYeHMe 3TUIeHa
N U3yYyeHWe ero CBOWMCTB, KAaUeCTBEHHbIe peakuun Ha anbAeruabl, Kpaxman,
YKCYCHYIO KMCNOTY; AeHaTypaLmsa 6eNKoB Npu HarpeBaHuu, LLBETHbIE peaKLum
6enKkoB; NPOBOANUTL PeaKkLMM MOHHOro obMmeHa, onpenensaTb cpesy BOAHbIX
PacTBOPOB, KayeCTBEHHble peaKkuuu Ha cynbdaTt-, KapboHaT- u xnopua-
aHMOHbI, Ha KaTMOH aMMOHMSA; pelaTb IKCNEepPUMEHTasNbHble 33a4auyn no
Temam "MeTtannbl" n "HemeTannbl") B COOTBETCTBUM C NPABUAAMU TEXHUKMK
6e3onacHocTM npu obpaweHun C BewectBamMn U NabopaToOpHbIM
obopyaoBaHMeM; NPeACTaBAATb Pe3ynbTaTbl XMMUYECKOTO IKCNepUMeHTa B
dopme 3anmcu ypaBHEHUI COOTBETCTBYIOLMX Peakunin u GopmMmynmpoBaTb
BbIBOAbl HAa OCHOBE 3TUX PEe3y/IbTATOB




- OCyWwecTBNATb MNO3UTUBHOE CTpaTernyeckoe
noBeAeHWEe B PaA3/IUYHbIX CUTYaLMAX, NPOABAATb
TBOPYECTBO M BOOOpParKeHWNe, 6biTb MHULMATUBHBIM
OBnageHue yHUBEpPCaNbHbIMU pPEryaaTUBHbIMU
pencremamm:

r) npuHATMeE ceba n apyrnx nopei:

- NPUHMMATb MOTMBbI U APTYMEHTbI APYrUX N0Aen
NpwW aHann3e pes3ynbTaToB AeATEeNIbHOCTY;

- MPW3HaBaTb CBOE NMPaBO M NPABO APYrux N0aen
Ha OLWWNBKMK;

- pa3BMBaTb CNOCOOHOCTb MOHMMATb MUP C
NO3nLUMK APYroro Yes0BeKa;

OK 07.
CopencresoBaTb
COXPaHEHUIO
OKpyXKatoule
cpegapl,
pecypcocbepe
KeHuto,
NPUMEHSATb
3HaHus 06
N3MEHEHUN
KAuMmara,
NPUHLMNbI
b6epexknnBoro
npou3BoACTBa,
apdeKkTMBHO
[encTBoBaTh B
ype3BblYaMHbIX
CUTyaumax

B 061acTh 3K0N0rMYECcKoro BOCNUTaHUA:

- cpOpPMMPOBAHHOCTb 3KOJIOTUYECKOM Ky/bTypbl,
NOHUMAHWE BAUAHUA COLMAIbHO-3KOHOMMUYECKUX
NPOLLECCOB Ha  COCTOSIHME  MPUPOAHON W
COLManbHOW cpeabl, OCO3HaHMe rnobanbHOro
XapaKTepa 3K0JIOrMYecKmx npobaem;

- NJIAHUPOBAHNE WU OCYLECTBNEHNE AOEUCTBUIA B
OKpY)Katolen cpede Ha OCHOBE 3HaHWA Lenen
YCTOMUYMBOrO Pa3BUTUSA YE/I0BEYECTBA;

aKTUBHOE HenpuaATUe AENCTBUI, MPUHOCALLNX BPE,
OKpy:KatoLen cpeae;

- YMeHMe nporHo3mMpoBatb HebnaronpuATHble
9KOJIOrMYeCcKMe NocieAcTBMA NpeanpuHUMAEMbIX
OencTBUin, NpeaoTBpaLlaTh Ux;

- paclmpeHune onbITa
9KOJIOrMYECKOM HanpaBAeHHOCTH;
- OB/1ageHne HaBblKkaMu y‘-leﬁHO-VICCﬂeLI,OBaTEI'IbCKOVI,
I'IpOEKTHOl‘/JI n cou,maanoﬁ AeATEeNbHOCTU;

0eATeNbHOCTU

- chopmupoBaTb NPeACTaBAEHUA: O XMMMUYECKOW  COCTaB/IAOLWEN
€CTEeCTBEHHOHAYYHOW KapTUHbl MUPaA, POIN XMMWUU B MO3HAHUM SABNEHWM
npupoabl, B GOPMMPOBAHUM MbILWLNEHUA W  KYAbTypbl JINYHOCTK, ee
$YHKLUMOHANbHOM rPaMOTHOCTU, HEOBXOAMMOM ANA pelleHnUa NPaKTUYECKMX
3a/1a4 M 3KONOTMYEeCKM 0BOCHOBAHHOIO OTHOLIEHMA K CBOEMY 340POBbIO M
npUpoAaHoOM cpeae;

- yMeTb cobnt04aTb NpaBMIa IKONOTMYECKU LLesecoobpasHoro noseaeHus B
ObITYy M TPYAOBOW AEATENbHOCTU B LIENSAX COXPAHEHMA CBOEro 340POBbA U
OKpY’KatoLen NpUpPoOAHON cpenbl; YyYUTbiBaTb OMACHOCTb BO3AEWCTBMA Ha
YKMBble OPraHM3Mbl ONpPeAeNeHHbIX BeLecTs, NOHMMAs CMbIC/T NoKasaTens
npeAenbHOM A0NYCTUMOM KOHLEHTpaLum
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2. CTPYKTYPA U COOEPKAHME OBLLEOEPA30BATE/IbHOM AUCLUM/IUHDI

«XUMUA»

2.1. O6vem aucuMNANHbI U BUADbI y4ebHOo paboTbl

Bup, yuebHoM paboTbi

O6bem B yacax

0O6bem 0bpasoBaTesibHOM Nporpammbl AUCLUNAUHDI 72
B T.u4.

OcHOBHOEe coaepXKaHue 64
BT. Y.

TeopeTuyeckoe obyyeHue 30
NpaKkTUYeCcKme 3aHATUA 24
nabopatopHble 3aHATUA 10
MpodeccnoHanbHO-0pUEHTUPOBAHHOE COAEpPKAHUE (coaeprKaHue

NPUKNagHOro moayns) 6

BT. Y.

TeopeTnyeckoe obyyeHue 2

NPaKTUYEeCKNe 3aHATUSA 4

MpomerKyTouHan aTrrectaumsa (3aver) 2
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2.2. TemaTUueCKuUii NiaH U coaeprKaHue AUCLUNAUHDI

HauvmeHoBaHue

CopeprkaHue yuebHoro matepmana (ocHoBHoe U NpodeccuoHabHO-OPUEHTUPOBAHHOE),

O6bem yacos

dopmupyemblie

pa3aenos u tem NnabopaTtopHble U NPaKTUYECKUe 3aHATUA, NPUKNALHOI MoAy/b KomneTeHuuu
1 2 3 4
OCHOBHOE€ coaepiKaHue 64
Paspgen 1. OcHOBbI CTPOEHUA BeLecTBa 6
Tema 1.1. OcHOBHOe cogep)KaHue 4 OKO01
CtpoeHune aToMmoB
XUMUYECKUX Teopetuueckoe obyueHue 2
31EMEHTOB U . .
npUpoaa CoBpemeHHaa Mogenb CTPoeHMA aTtoma. CMMBOIMYECKUI A3bIK XMMWU. XUMWYECKUIA 3NEMEHT.
CAMAYECKOI JNeKTPOHHasA KoHoUrypauma atoma. Knaccudpukauma XMMUYECKUX 3N1eMEHTOB (s-, p-, d-a1emeHTbl).
cBA3U BaneHTHble 3NEKTPOHDI. BaneHTHOCTb. DNeKTpPOoHHasA npuposa XMMUYECKOM CBA3MN. 2
JNeKTPoOoTPULATENbHOCTb. Buabl XMmuuyeckol cBA3KM (KOBaNneHTHasA, WOHHAA, MeTannMyecKas,
BOAOpOAHaA) M cnocobbl ee 06pa3oBaHUsA
MpaKTuyeckmne 3aHATUA 2
PeweHne 3agaHWit Ha WCNONb30BaHME XMMWYECKOM CUMBOJIMKM W Ha3BaHUMA COEAMHEHUMIA MO
HOMEHKNAType MeXAYHApPOLHOIro COK3a TEOPEeTUYECKOM W MPUKNAAHOM XUMUU U TPUBMUANbHBIX
Ha3BaHWN AR COCTAaBNAEHUA XMMUYECKUX GOPMYN ABYXaTOMHbIX COeANHEHUM (oKkcnaos, cynbduaos,
rmapuaos v T.M.) U APYrux HEOPraHNYECKUX COeAMHEHNN OTAE/bHbIX K/1acCOoB. 2
MpaKTUyeckme 3a4aHNA Ha YCTaHOB/IEHNE CBA3M MEXKAY CTPOEHUEM aTOMOB XMMUYECKUX /1EMEHTOB U
NnepuoamMyYecKMmMm M3MEHEHNEM CBOMCTB XMMMUUYECKUX 3/IEMEHTOB U UX COEANHEHUN B COOTBETCTBUU C
nonoxkeHnem Mepnoanyeckoit CMCTEMbI.
Tema 1.2. OcHOoBHOe cogepXaHue 2 OKO01
OK 02
MpakTnyeckue 3aHATUA 2

13




Mepuognuecknin
3aKOH M Tabaunua

oW,

MeHpeneesa

MNepuogmueckasa cmctema xmummndeckux snementos .M. MeHgeneesa. Pusnueckuii cmbicn
Mepunogmueckoro 3akoHa .M. MeHaeneeBa. 3aKOHOMEPHOCTN U3MEHEHMA CBONCTB XMMMUUYECKUX
3NeMeHTOB, 06pa3yemMbiX MU NPOCTbIX U CNIOXKHbIX BELLECTB B COOTBETCTBUM C MOJIOKEHNEM
XMMKUYECKOro 3nemeHTa B Mepunoaundeckoit cncteme. MMpoBo33peHYeCcKoe 1 Hay4yHOe 3Ha4YeHue
MNepnogmnyeckoro 3akoHa [.N. MeHgeneesa. MNporHosbl [.U. MeHaeneesa. OTKpbITME HOBbIX
XUMMUYECKUX 3/IEMEHTOB.

PeleHne NpaKTUKO-OPNEHTUPOBAHHbBIX TEOPETUYECKUX 3a4aHUIM HA XapaKTepU3aumio XMMUYECKUX
anemeHToB «MeTanandyeckune / HemeTanIMYeCcKUe CBOMCTBA, 3/1IEKTPOOTPULATENBHOCTb XMMUYECKMX
31€MEHTOB B COOTBETCTBMMW C UX INEKTPOHHbIM CTPOEHMEM U NONOXKEHNEM B NEPUOANYECKON CUCTEME
XUMUYecknx anementos .M. MeHgeneeBa»

Pasgen 2. Xumunuec

Kue peakuum

10

Tema 2.1. Tunobl

OcHOBHOe coaepKaHue

XMMUYECKMX
peakumm

TeopeTuyeckoe obyueHue

Knaccupukauma m Tunbl XMMUYECKUX PeaKLMI C y4acTMem HeopraHMYeckux BelecTts. CoctaBneHne
YPaBHEHUI peaKunii CoeaMHEHNA, PA3N0KEHUS, 3ameLLeHMA, 0OBMeHa, B T.4. PeaKUUi ropeHus,
OKMC/IEHUA-BOCCTAHOB/IEHUS.

YpaBHEHUA OKUCNEHNA-BOCCTAHOBEHUA. CTeneHb OKMcAeHUsA. OKUCAUTENb U BOCCTAHOBUTEb.
CocTaBneHWe ¥ ypaBHUBAHNE OKUCAUTENbHO-BOCCTAHOBUTE/IbHBIX PEAKLMIA METOLOM 3/1EKTPOHHOTO
6anaHca. OKUCAUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKL MU B NPUPOAE, MPOU3BOACTBEHHbIX MPOLLECCAX U
¥KU3HEeLeATeNIbHOCTU OPraHU3MOB

MpaKTuyeckmne 3aHATUA

KonunyecteeHHble OTHOWEHMA B XMMUU. OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XMMUKU U pacyeTbl No
YpaBHEHUAM XUMUYECKUX peaKu,Mﬁ. Monb Kak eanHMUA Koam4yecTBa Bewectsa. MonapHaa macca.
3aKOoHbI COXpaHEeHMA MmacCCbl U 3HEPIrnn. 3aKoH Asoragpo. MOJ'IFlprIl;i ob6bem rasos. OTHOCUTENIbHAA
NNOTHOCTb ra3os. PacyeTbl NO ypaBHEHUAM XMMUYECKUX peaKLl,MVI C ncno/sib3oBaHMemM macchl, obbvema
(HOpMaJ'IbeIe yCl'IOBMFI) rasos, KoamM4yecTea BeLleCTBa

OKO01

OcHOBHOe€ coaepKaHue
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Tema 2.2. Teopetuueckoe obyueHue 2 OKO01
dNeKTpoanuTHYecKa OK 04
A auccoLMaums u Teopua anekTpoanTMyeckon amccoumaunm. NoHbl. INEKTPOANTbI, HESNEKTPOAUTbI. Peakumn MOHHOro
MOHHbBII O6MEH obmeHa. CoctaBneHne peakumit MOHHOro obmeHa MyTem COCTABNEHMA MX MONHbIX U COKPALLEHHbIX 2
MOHHbIX ypaBHEHUI. KUCNOTHO-OCHOBHbIE peaKLunn. 3a4aHNA HA COCTaBNEHNE MOHHbIX peakuuni
NaboparopHble 3aHATUA 2
NabopaTtopHan paboTa “Tunbl XMMUYECKMX peaKkunin”.
NccnepoBaHme TMMNOB (MO COCTABY M KOIMYECTBY MCXOAHbIX M 06Pa3yHOLMXCA BELWLECTB) U MPU3HAKOB )
XMMMUYECKUX peaKkunit. NMpoBeaeHne peakumii MOHHOro obmeHa, onpeaeneHme cpesbl BOAHbIX
pPacTBOPOB. 3a4aHMNA HA COCTAB/IEHME MOHHbIX PeaKLuit
KoHTponbHas
CTpoeHue BelecTBa U XMMUYECKNE peakuum 2
paborta 1l
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKUX BeLecTB 16
Tema 3.1. OcHOBHOe coaepKaHue 4 OKO01
Knaccnoumkauyms, 6 OK 02
Teopetnueckoe obyuyeHume
HOMEHKAaTypa U P y 2 MnK...
CTpoeHue MpeaMeT HeopraHMYecKoi xumnn. KnaccudukaLma HeopraHMYeckmx BeLecTts. MpocTblie U COXKHbIe
HEOPraHN4eCKNX  Igepiectsa. OCHOBHbIE K/1aCChl C/IOXHbIX BELWECTB (OKCMAbI, TMAPOKCUAbBI, KNCNOTbI, CONM). B3aumocsasb
BeLWecTs HeopraHMYeCcKMX BelecTB. ArperaTHble COCTOAHUA BewecTBa. Kpuctannanyeckne n amopdHole
BellecTBa. TUNbl KPUCTANTMYECKMX PELLETOK (aTOMHan, MONEeKYNAPHan, MOHHAA, MeTannYecKas). 2
3aBMCMMOCTb PU3MUYECKMX CBOMCTB BELLECTBA OT TMMA KPUCTA/IZIMYECKOM peLlleTKU. 3aBUCMMOCTb
XMMUWYECKOM aKTUBHOCTU BELLECTB OT BUAA XMMUYECKOM CBA3M M TUMA KPUCTAIMUYECKOM PELUETKM.
MpWYnHBI MHOroobpasua BeLLecTs
MpaKTuyeckmne 3aHATUA 2
HomeHKnaTypa HeopraHMYeCKMX BELLLECTB: Ha3BaHWE BELLECTBA MCXOAA U3 UX XMMMUUYECKON GOpMYy bl
WU COCTaBNEHME XMMNYECKON GOPMYbl UCXOAA U3 HA3BAHMA BELLECTBA MO MEXAYHAPOLHOM 2

(MOMAK) nam TpuBManbHOM HOMEHKATYpe.
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PelweHne NPaKTUYECKUX 33a[aHUMK NO KNaccMdUKauMKM, HOMEHKNAType M XMMUYEecKum dopmynam
HEOpPraHWMYeCKMX BELLEeCTB PAa3/IMYHbIX KNAcCOB (YrapHbI ras, yrnekucabld ras, ammuak, raweHas
M3BeCTb, HerawweHas U3BecTb, MUTbEBAsA COAA U APYrMX): HA3biBaTb U COCTaBNATb GOPMYIbl XMMUYECKUX
BELLECTB, ONpeAeNaTb NPUHAANEKHOCTb K Knaccy.

MCTOYHUKM XMMMYEeCKoM nHPopmaLmm (cpeacTs MaccoBoi MHPOpmMmaLMK, ceTb MHTepHET u apyrue).
Mounck HpopmaL MM No Ha3BaAHMAM, UAEHTUDMKATOPAM, CTPYKTYPHbIM dopmynam

Tema 3.2. dusnko-
XUMMUYECKUe
CBOWCTBA
HeopraHN4YecKnx
BellecTs

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyueHue

MeTtannbl. O6wme Ppusnyeckme U XMMUYeCcKMe CBOMCTBA MeTannoB. Cnocobbl nonyyeHus. 3HavyeHue
MEeTaNNoB U HEMETa/IoB B MPUPOAE U XKU3HEeLEeATeNbHOCTM 4YesioBeKa M opraHuamoB. Kopposwua
MeTaNNoB: BUAbI KOPPO3UM, CNOCODbI 3aLLUTLI METANINIOB OT KOPPO3UU

Hemetannbl. Ob6wue Jusnmyeckme M XMMHUYECKMEe CBOMCTBA HeMeTannoB. TUMNMYHble CBOWCTBA
HemeTannos V- VIl rpynn. Knaccnpumkauma n HOMeHKNaTypa cCoeAnNHEHMN HemeTannos. KpyroBopoTbl
H61oreHHbIX 31eMeHTOB B Npupoae

XMMMYECKME CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUMYECKUX BeLecTB (OKCUA0B, TMAPOKCUA0B, KUCOT,
conei 1 gp.). 3aKOHOMEPHOCTU B USMEHEHUU CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHUN,
BbICLUMX OKCMAO0B U FTMAPOKCMA0B

npaKTM‘leCKMe 3aHATUA

CocTaBneHne ypaBHEHWUN XMMUYECKMX PEAKLMM C y4aCTUEM MPOCTbIX M C/AOMHbIX HEOpPraHUYeCKMX
BELLECTB: META/ZIOB M HEMETAN/IOB; OKCUAOB META/IZIOB, HEMETANINOB U aMPOTEPHbIX 3/IEMEHTOB;
HEOPraHMYECKMX KUCIOT, OCHOBAHUM U aMPOTEPHbIX TMAPOKCUAO0B;, HEOPraHUYECKUX CONeNn,
XapaKTepum3yoLWwmx UxX CBOMCTBA.

PelweHne NpaKTUMKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 334aHMA Ha CBOMCTBA, COCTaB, MOJAyYeHUE M
6e3onacHoOe WCNO/Ib30BaHWE BaXKHEMLWUX HEeOopraHMYeCKUX BELLeCTB B OblITy W NpPaKTUYECKOM
AeATENbHOCTN Ye/I0BEKA

OK 01
OK 02
MK...

OcHOBHOe€ coaepKaHue
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Tema 3.3. NabopaTopHble 3aHATUA 2 OKO01
NaeHTndmkauma OK 02
HEOPraHMYECKHX NabopaTtopHan paboTa «MaeHTUdUKaALNS HEOPraHNYECKUX Beu.\:acm». OK 04
BellecTs PelweHne 3sKcnepuMmeHTasibHbIX 3agad nou XMMUYECKMM CBOMCTBAM METa/IJIOB M HeMeTannos, No

pPacno3HaBaHMIO U NONYYEHUIO COEAUHEHUIA METAN/IOB MU HEMETANNOB. )

NaeHTUOMKAUMA HeOopraHUMYeCKUX BELWLECTB C WMCMNOAb30BaHUEM UX OU3UKO-XMMWUYECKUX CBOWCTB,

XapaKTepHbIX KauyeCTBEHHbIX peakuui. KayecTBeHHble peaKkumn Ha cynbdat-, KapboHaT- u xnopua-

aHMOHbDI, Ha KaTMOH AaMMOHMA
KoHTponbHas o

CBolicTBa HEOpPraHNYECKUX BELLECTB 2
pabora 2
Paspen 4. CTpoeHue 1 CBOICTBA OPraHMYeCcKUxX BeLecTs 24
Tema 4.1. OcHOBHOe cogepXKaHue 4 OKO01
Knaccnoukaums, MK...
cTpoeHME 1 Teopetuueckoe obyueHue 2
HOMEHK/aTypa NMosasneHne 1N pa3BUTUE OPraHNYECKOM XMMUK KaK HayKu. MpeameT opraHUyeckomn xummmn. MecTo u
OpraHN4ecKknX 3HaYeHUe OpraHNYecKo XMMUM B CUCTEME ECTECTBEHHbIX HayK.
BeLWecTs XMMHYeckoe CTpoeHME KaK MopAfOK COeaAMHEHMA aTOMOB B MOJIEKY/le COr1acHO MX BaJIEHTHOCTW.

OCHOBHbIE NONOXKEHUA TEOPUN XMMMUYECKOTO CTPOEHMA OpraHMYeckux coegmHeHnin A.M. bytneposa.

YrnepoaHbl CKenetT OpraHMYecKom MONeKyabl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMMUYECKOro )

CTPOEHMA Monekyn. somepua n nsomepbol.

MoHATHE 0 YyHKUMOHaNbHOM rpynne. Paaukan. MpuHUUNbl KnaccupuKaLumm opraHUUYeckmx CoeguHEHUN.

MexAyHapoaHas HOMEHKNATypa U NPUHLUMUMNbI HOMEHKNATYPbl OPraHNYecKMx coeguHeHui. NMoHatne 06

a30TCoAEeP KALLMX COeANHEHUAX, BUONOTMYECKM aKTUBHbIX BELLLECTBaX (Yr1eBogax, *Kupax, benkax n ap.),

BbICOKOMONEKYIAPHbIX COeAMHEHUAX (MOHOMEP, MOANMEP, CTPYKTYPHOE 3BEHO)

MpaKTuyeckue 3aHATUA 2

HomeHKNaTypa OpraHMYecKMx COeAMHEHWUI OTAE/NbHbIX KNacCoB (HacbiWEeHHble, HEHaCbIWeHHbIe U

apomMaTUyecKMe yrnesoaopoabl, CnupTbl, GeHONbI, anbAernabl, KETOHbl, KAPOOHOBbLIE KUC/IOTbI U ApP.) 5

CocTaBneHMe MNOMHbIX M COKPALWLEHHbIX CTPYKTYPHbIX GOPMYn OpraHMYECKUX BEeLLeCTB OTAE/bHbIX
KJ1aCCoOB, WCMONb3yA MX Ha3BaHUA MO CUCTEMATUYECKOW U TPUBMANIbBHOW HOMEHKANAType (3TuneH,
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aueTuneH, ravuepuH, deHon, dopmanbaeru, YKCycHas KUCAOTa, MUUMH). PacuyeTbl npocTenwen
bopMynbl OpraHMYECKO MONEKYbI, UCXOASA U3 SN1EMEHTHOro cocTaBa (B %)

Tema 4.2.
CsouncTBa
OpraHNYeCcKnx
coeMHEeHNM

OcHOBHOE cogep)KaHue

12

Teopemqecxoe OGVHEHME

dPU3NKO-XMMUYECKME CBOWCTBA OPraHUYEeCKMX COeAMHEHWM OTAeNbHbIX KaaccoB (ocobeHHoCTH
KnaccudumKaumMm n HOMEHKNATYpbl BHYTPM KAacca; roMmo/Iornmyeckunii pag u obuwan dopmyna; usomepus;
dU3NYECKMe CBOMCTBA; XMMMYECKME CBOMCTBA; CNOCODObI NO/Iy4eHuns):

— npeaenbHble yranesoaopoabl (aI'IKaHbI n LIMKJ'IO&J'IKaHbI). I'opeHme MeTaHa KakK OAWH N3 OCHOBHbIX
MCTOYHMKOB Te€N/1a B NPOMbIWLNEHHOCTU U 6bITy. CsolicTBa NPUPOLAHbIX Yyrnesogoponos, HaxoxXaeHme B
npupoge n npuMeHeEHNE aIkKaHOB;

— HenpeagenbHble (al'IKeHbI, dJIKUHblI U anKagmeHu) M apomatnyeckme yrnesonoponbl. I'opeHme
aueTnneHa Kak MCTOYHUK BbICOKOTEMNEPATYPHOIO NaaMeHUN AnAa CBapKnU U pe3kn MmeTananos

— KMcnopogcoaepKalime coeguHeHms (cnupTbl U peHobl, KapboHOBbIE KUCAOTbI U 3dUPbI, anbaernabl
M KETOHbI, XWpbl, yrnesogbl). MpPakTUYECKoe MNPUMEHEHWE ITUNEHTIMKOAA, TAUUEPUHA, deHona.
MpumeHeHWe dopmanbaernga, aueTanbhernia, YKCYCHOW KMCAOTbl. Mblna Kak COMM  BbICLUMX
KapbOHOBbIX KMCNOT. MotoLme CBOMCTBA MbiNa

— asoTcogepiKalwme CcoeguHeHua (aMWMHbl M aMMHOKMCNOTLI, 6e/KM). BbICOKOMONEKYNSAPHbIE
coeaMHeHUn (CMHTeTMYecKMe M BUonormyeckn-akTueHble). MoHomep, NoANMMeEp, CTPYKTYPHOE 3BEHO.
Monumepunsaums 3TUAEHA Kak OCHOBHOE HanpaB/ieHMe ero UCMoNb30BaHMA.

FeHeTUYecKan CBA3b MeXAy K/JacCammn OpraHMYecKnx coeanHeHnn

I'Ipa KTU4YeCKue 3aHATUA

CBOMCTBA OPraHUYECKUX COeAMHEHUN OTAENbHbIX KNAcCoB (TPUBMANbHAA W  MEXAYHapOAHas
HOMEHKNATypa, XMMUYECKME CBOMCTBA, CNOCOObI NOoMyYeHUs): npeaenbHble (anKaHbl U LMKN0AKaHbl),
HenpegenbHble (aNKeHbl, aNKMHbI U anKaaNeHbl) U apOMaTUYECKME YINEBOAOPOAbI, CMMPTLI U GEHObI,
KapbOoHOBbIE KUCNOTbI U 3dUPbI, aNbAernabl U KETOHbI, aMWUHbI U AaMUHOKMUCIOTbI, BbICOKOMOIEKYNAPHbIE
coeanHeHuA. 3aaHNA Ha COCTaBNEHUE YPaBHEHUA XMMWYECKUX pPeaKUMit C y4acTUeM OpraHUYecKux
BELLECTB HA OCHOBAHWUW UX COCTaBa U CTPOEHUA

OK 01
OK 02
OK 04
MK...
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CocTtaBneHue cxem peakuuii (B TOM uucne NO NPEeANOXNEHHbIM LEernoYkam npeBpalLeHunit),
XapaKTepPM3YIOLWMUX XMMUYECKME CBOMCTBA OPraHNYECKUX COeAUHEHWNI OTAE/NbHbIX KNaccoB, Cnocobbl nx
NONIYYEHUA W Ha3BaHUE OPraHUYECKMX COEAUHEHWM MO TPUBMANBHOW UAM  MEXKAYHapOAHOM
CUCTEMATMYECKO HOMEHKNATYpe.
PelweHre nNpPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a[aHWI Ha CBOWCTBA OPraHUYecKux
COeaANHEHWNIN OTAENbHbIX KNaccoB

NabopartopHasa paboTa

NabopaTopHaa paboTa “lMpeBpalLeHma opraHMYeCKUX BELLeCTB NpM HarpeBaHun'.
MonyyeHne 3TUNEHA U U3yYeHUe ero CBOMCTB. MoaennpoBaHNE MOIEKYST U XMMUYECKUX MPeBPaLLEHNI
Ha Npumepe 3TaHa, 3TUNEHA, aLueTUNeHa U Ap.

Tema 4.3.
NaeHTndMKauma
OpraHNUYecKnx
BELLECTB, UX
3Ha4YeHue n
npUMeHeHue B
6bITOBOM U
Npou3BOACTBEHHO
" feaTenbHoOCTU
yesioBekKa

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyueHue

BuoopraHuueckne coepuHeHus. lNpumeHeHne u 6Buonoruyeckas ponb yrnesonos. OKucneHue
YINeBOAOB — WCTOYHWUK ISHEPTUM KUBbIX oOpraHMamoB. O6/1acTM NpPUMEHEHUA aMUHOKWUCOT.
MpespalieHns 6enkos nuwM B opraHusme. Buonormyeckme oyHKUMKM 6enkos. Buonoruueckue
bYHKUMM KMpPOoB. Ponb opraHMyeckoi xumum B pelieHmmn npobaem nuiesoi 6esonacHocTu

Ponb opraHWYeckon XMMUM B pelleHMM npobnem sHepretTuyeckon 6e30MacHOCTU, B PasBUTUU
MeNLMHbI, CO34aHNN HOBbIX MaTePM1anoB, HOBbIX NCTOYHUKOB SHEPTUN (aNbTePHATUBHbBIE UCTOUYHUKM
sHeprun). ONacHOCTb BO3AENCTBMA Ha }KUBble OPraHU3Mbl OPraHUYeCcKMX BELLLECTB OTAENbHbIX KNaccoB
(yrnesogopoapl, cnupTbl, GEHONbl, XN0POPraHNUYecKkMe MNPou3BOAHbIe, anbaervabpl U Ap.), CMbICA
nokasaTena npefebHO A0NYCTUMOWN KOHLEHTPaLMUn

NabopartopHble 3aHATUA

NabopaTtopHan paboTa: “UaeHTUDUKALMA OPraHUUYECKUX COEAMHEHWNI OTAE/bHbIX Knaccos”

NpeHTMdMKaLMA OpraHNYeCcKUX COeANHEHNIN OTAENbHbIX KNAaccoB (Ha Npumepe anbAerMaos, Kpaxmana,
YKCYCHOW KMCNOTbI, 6€N1KOB 1 T.N.) C UCMOb30BaHMEM UX PUSNKO-XMMUYECKMX CBOMCTB M XapaKTEPHbIX
KauyecTBeHHbIX peakuui. [eHaTypauma 6enka npu  HarpeBaHUMW. LiBeTHble peakuun 6enKos.

OKO01
OK 02
OK 04
MK...
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BO3HWMKHOBEHME aHANUTUYECKOro CUrHana C TOYKMU 3peHNA XMMMYeCKMUX npoueccoB npum NnpoTekaHUu
KayecTBEHHOM peakuun, I'IO3BOJ'IF|IOLLI,€[;1 M,ﬂ,eHTMd)MLI,MpOBaTb npeanoxeHHble opraHn4eckme Bellecrtea

KoHTpoNbHaA CTpYKTypa 1 CBOMCTBA OPraHNYECKMX BELLECTB
pabora 3 yKTY
Paspen 5. KnHeTuueckue n tTepmoamHamumyeckme 3aKOHOMEpPHOCTU NPOTEKAHUA XUMUUYECKUX peaKLnii
CkopocTtb OcHOBHOe copepXKaHue OK 01
XMMUYECKUX OK 02
peaKkumni. rK...
Xnmumueckoe
pasHoBecue
Teopetuueckoe obyyeHue
CKOpOCTb peaKkuumun, ee 3aBUCMMOCTb OT Pas3/IMYHbIX GAKTOPOB: MPUPOAbI PearnpyroLmnx BeLecTs,
KOHLLEHTPAUUN pearnpyrowmx BeLLecTs, TemnepaTypbl W NAOWAAN PEaKUMOHHOW MNOBEPXHOCTHU.
Tennosble 3pPeKTbl XMMUYECKUX PeaKLMNA. IK30- U SHAOTEPMUYECKMNE, PEAKLUMN.
O6paTtMMOCTb peaKkumin. XMMUYecKoe pPaBHOBECME M €ro CMEeLLeHWe Moa, AeNCTBMEeM pPasnYHbIX
$aKTOpPOB (KOHLEHTpaLMA peareHToB AW NPOAYKTOB peaKkuum, aBneHune, TemnepaTtypa) 4na co3gaHua
ONTUMa/bHbIX YCNOBUIM NPOTEKAHMA XMMMYEeCcKux npoueccos. MNpuHuun fle LWaTtenbe
MpakTnyeckne 3aHATUA OK 01
o OK 02
PeweHne NPaKTUKO-OPMEHTMPOBAHHbLIX 334aHUM Ha aHanu3 GaKTOpPOB, BAMAIOWMX HA U3MEHEeHue K
CKOPOCTU XMMMUYECKOM peaKLmu, B T.4. C NO3ULMIA SKONOTMYECKN LLesiecoobpa3HOro noseaeHuaA B 6bITy U
TPYAOBOW AEATENbHOCTU B LieNAX COXPAHEHWA CBOEro 340Pp0BbA U OKpYKatoLwen NpupoaHON cpeapl.
PeweHne nNpPaKTUKO-OPUEHTMPOBAHHbLIX 334aHUMKW Ha nNpumeHeHue npuHumna Jle-latenbe pna
HaxOXAEeHWA HanpaBJeHUA CMeLeHUA PaABHOBECUMA XMMMUYECKOM peakuunm M aHanu3 ¢GakTopos,
B/IMAIOLLMNX HA CMELLLeHMe XMMUYECKOro paBHOBeCHA
Pasgen 6. PacTtBopbI
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OK 01

HoBeWwne AOCTUKEHUA XUMUYECKOM HAYKM U XMMUYECKOW TexHoormn. Posib xumnn B obecneyeHnm
3KO/IOTMYECKOM, SHEPTreTUYECKOM U NULLEBOM 6e30NacHOCTU, Pa3BUTUM MeaULUMHbI. MpaBuia NoOMCKa U
aHanM3a XMMMUYECKOW WHPOPMALMM U3 Pa3/IMYHBIX WMCTOYHMKOB (HayyHada M y4yebHO-Hay4yHas
nMTepaTtypa, CpeacTBa MaccoBoli MHGopMaLmu, ceTb MHTepHeT)

Tema 6.1. OcHOBHOe cogepXKaHue
MNoHATHe o OK 02
pacTBOpax TeopeTuyeckoe obyueHue OK 07
PacTBopeHuMe Kak OU3UKO-XMMUYECKMn npouecc. PactBopbl. Cnocobbl NPUroToBAEHUA PaCcTBOPOB. [K...
PactBopumocTb. MaccoBaa f[ona pacTBopeHHOro BewectBa. CMbICA NoKasatena npepenbHo
AONYCTUMOW KOHLEHTPALMN U €ro UCNONb30BaHNE B OLLEHKE 3KOI0rMYecKon 6e3onacHocTy.
MpaBuia 3KoNOrMYeckM uenecoobpasHoro noseneHus B 6biTy M TPYAOBOW AEATE/NIbHOCTU B LENAx
COXPaHEeHWUs CBOEro 30P0BbsA U OKPYXKatolwen NpUpoaHON cpeabl; ONacHOCTb BO3AENCTBUA HA KUBbIE
OpraHM3mbl ONpeaeieHHbIX BELLecTB.
PelleHMe NpaKTUKO-OPMEHTUPOBAHHbIX PAcYETHbIX 3aaHUI Ha PacTBOPbI, UCNONb3yeMble B 6bITOBOM U
NpPou3BOACTBEHHOW AEeATENbHOCTN YeN0BEKa
Tema 6.2. OcHoBHOe copepXKaHue OKO01
UccneposaHue OK 02
CBOMCTB PacTBOPOB Na6opaTopHble 3aHATUA OK 04
NabopaTopHas paboTa «[purotoBaeHne pacTBOPOB». MK...
MpuroTtoBneHMe PacTBOPOB 3a4aHHOM (MaccoBoM, %) KOHLEHTPaLMKU (C NPAKTUKO-OPUEHTUPOBAHHbBIMMN
BOMNpPOCaMK) 1 onpeaeneHme cpeabl BOAHbIX PacTBOPOB.
PelweHure 3a4a4 Ha NPUroToBaEHME PacTBOPOB
NpodeccMoHanbHO-OpUEHTUPOBAHHOE coAaepKaHUue (cogeprKaHue NPUKAagHOro moayns)
Pasgen 7. Xumusa B 6bITy U NPOU3BOACTBEHHOMW AEATE/NIbHOCTU YeNoBeKa OKO01
OK 02
Xumus B BbITy 1 |OcHOBHOE coaepiKkaHune OK 04
NpPoun3BOACTBEHHO
" peATenbHOCTU TeopeTtuyeckoe obyueHue OK 07
yenosekKa lK...
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MpakTnyeckne 3aHATUA

MouCK W aHaNn3 KelhcoB O MPUMEHEHUU XMMMUYECKUX BELLECTB U TEXHOJIOTWIM C ydyeTom bOyaywien
npodeccMoHanbHON  AeATe/IbHOCTM N0  TEMaM:  BaXHelllMe  CTpouTeNbHbie  maTepuansl,
KOHCTPYKLUMOHHbIE MaTepuanbl, KPacku, CTEKNO, KepamuKa, maTtepuanbl ANA  3/IEKTPOHUKM,

4
HaHOMaTepuanbl, TEKCTUAbHble BOJIOKHA, WCTOYHWUKM ISHEPrun, OpraHMYeckmMe W MUHepasbHble
yaobpeHun, NekapcTBeHHbIe BEWEeCcTBa, ObiToBasa XMmus.
3awumTa: MNpeacrasneHne pesynbTaToB pPeLLEHMA KelicoB B GopMe MUHU-A0KNa4a C Npe3eHTaumen
MpomeKyTouHaA aTTecTayMa No AucuuniamHe (3aver) 2
Bcero 72
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3. YC/I0BUA PEAJIU3ALUM MPOTPAMMBbI OBLLEOBEPA3OBATE/IbHOM
ANCUMNIUHDI

3.1. TpeboBaHMA K MMHUMANbHOMY MaTepUaZIbHO-TEXHUYECKOMY
obecneyeHuto

KabuHet Xumuun

Mebenb 1 ctaunmoHapHoe obopyaoBaHue (ydyebHas pocka; ctonbl — 15 W,
ctynba — 30 LWUT, AOCKA -1, HAaCTeHHbIM 3KpaH — 1; WKad — 1, cton npenoaasartena -1
LUT, cTyn npenogasatena — 1 WT.)

TexHMuecKkuMe cpeacTsa obyyeHns (MybTUMEAUNHbBIN NPOEKTOP, MEPCOHA/bHbIM
KOMMblOTEP, OpraHM30BaHO NoAKAOYEHUNE K
MHPOPMALNOHHO-TEIEKOMMYHUKALUMOHHOM ceTu  WHTepHeT, MynbTUMEANNHDIN
3KpaH; CpeacTBa ayaAnoBusyannsaumm)

NabopaTtopHoe 060opyaoBaHMe (Habopbl, NPOOMPKK, UHAMKATOPLI, KOMMEKLUN
MVUHepaioB U T.4.)

3.2. UHpopmauymnoHHOe obecneueHne peanusaymm NPoOrpamMmmoil

1.0na peanusaumm nporpammbl B 6MbanoTedyHOM BalKMpCKOM Konneaxe
CBAPOYHO-MOHTAXXHOFO W MPOMbILWNEHHOTO MPOM3BOACTBA €CTb 3/IEKTPOHHbIE
obpasoBaTesibHble a TaKXKe MHPOPMALMOHHbIE PecypcCbl:

MepeyeHb  pPeKOMeHAYeMbIX  Y4ebHbIX  M34aHWIKA,  AONONHUTENbHOM

nnTepaTypbl ANA npenoaasaTens:

1.Nrabpuenas 0O.C., OctpoymoB W.I. Xumua: y4yebHUK ANs CTyAEHTOB
npodeccMoHanbHbix 0H6pa3oBaTe/ibHbIX OPraHU3auuii, ocBamMBatoWwMx npodeccum u
cneymansHoctu CMNO. - M., 2019

2.Nrabpuenax 0.C., Octpoymos WN.I'. Xumuna gna npodeccunii u cneumanbHoOCTEN
eCTeCTBEHHO-Hay4yHoro npoéwmnsa: y4yebHUK Ana CTyAeHToB NpodeccMoHaNbHbIX
obpasoBaTeibHbIX OpraHM3aLmii, ocBamBalowmx npodpeccnn n cneymanbHoctn CMNO. —
M., 2020

3.NabpuensH O.C. n gp. Xumusa. MNpaKTukym: yyeb. nocobue gna CTyaAeHTOB
npodeccmoHanb-Hbix 06pa3oBaTeNbHbIX OPraHM3auMin, ocBamBatowmx npodeccnn u
cneymansHoctu CroO. -M., 2017
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4.MabpuenaH O.C.n gp. Xvmud: nocobue And noarotoBkn K EM3: yyeb. nocobue ans

CTY[EHTOB MpPOMecCUMOHa/IbHbIX 00pa3oBaTe/lbHbIX OpraHu3aunii, 0oCBanBatOLLMX

npoeccun u cneunans-Hoctu Cro. - M., 2018

5.MabpuensaH O.C., Jlbicoa I'.IM. Xumus. TecTbl, 3aga4m 1 yrnpaxHeHUs: yyeb. nocobue

ANA CTYEHTOB MNpodeccMoHa/bHbIX 06pa3oBaTe/lbHbIX OpraHM3auunii, 0CBamBarOLLMX

npodeccun n cneypnansHocT Cro. - M., 2020

6.EpoxuH HO.M., KoBanesa W.b. Xumus pgna npodgeccuini 1 creynasbHOCTeR

TEXHMYECKOr0 W eCTeCTBEHHO-Hay4HOro npounein: Yy4ebHMK AN CTYAEHTOB

npoeccrMoHanbHbIX 06pa3oBaTe/lb-HbIX OpraHu3auuii, OocBauBatoLMX Mpodeccun wu

cneymansHoctn CIMO.- M., 2019

7...E.Pygantuc ®.I. denpbgmaH «OCHOBbI 06LLE XMUM» 13f. MpocselleHne 2021 1
[onoNHNUTENbHbIE UCTOYHWNKMN:

1.®PefepaibHbIA 3aKOH . 3aKOH OT 29.12. 2012 Ne 273-®3 (B pen. PefepasibHbIX

3akoHO0B 0T 07.05.2013 Ne 99-@3, o1 07.06.2013 Ne 120-P3,

-, OT1 02.07.2013 Ne 170-93, ot 23.07.2013 Ne 203-P3, oT 25.11.2013 Ne 317-P3, oT

03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, 0705.05.2014 Ne 84-P3, o1 27.05.2014

Ne 135-d3,

-0T 04.06.2014 Ne 148-®3, ¢ n3m., BHeceHHbIMK PefepasibHbIM 3aKoHOM 0T 04.06.2014

Ne 145-®3, B pea. OT 03.07.2016, ¢ n3m. ot 19.12.2016.)

2. Tporpamma Ha ocHOBe [lpMMepHO OCHOBHOI 06pa3oBaTe/IbHON MNPOrpammbl

cpeaHero o6Lero obpasoBaHUs ¢ y4eTOM Npoduas NPoeccMoHaIbHOro 06pasoBaHms,

ocsavBaemoii npodeccun MIMKPC nnun cneumansHoctr MNIMCC3.

IHTepHeT- pecypchl

http://school-collection.edu.ru/ - EpanHasa konnekuus UMQPOBbIX 06pa3oBaTe/bHbIX
pecypcos

http://him.1september.ru/ - anekTpoHHas Bepcus rasetbl "Xumua" npunoxeHve K "1
CeHTAbpa"

http://pedsovet.org/ - [leacoset.org. >KMBOe  MPOCTPaAHCTBO  06pa3oBaHUS.
VIHTepHET-pecypc  COAEepPXWUT TeOopeTUMYecKne W MNpakTUYeckne MaTepuasbl A/
MPOBEeAEHUA YPOKOB, BHEK/TACCHbIX MEPOMNPUATUI



http://www.uroki.net/ - UROKI.NET. noypoyHoe 1 Tematmyeckoe naaHMpoBaHue,

OTKpPbITblE YPOKH, CLUEHAPUN WLKOJIbHbBIX MPA34HUKOB KNaCCHblE YaCbl, METOANYECKUNE

pa3paboTKM, KOHCNEKTbI YPOKOB, NabopaTopHbIe, KOHTPOIbHbIE PAabOThI

http://festival.1september.ru/subjects/4/ - decTnBanb negarormyeckux naen

"OTKpbITbIM YpOK". Pa3paboTKkn ypOKOB MO XMMUMK

4. KOHTPOJIb U OLIEHKA PE3Y/IbTATOB OCBOEHWSA OBLLEEOGPA3OBATE/IbHOM
AUCLUNIUHBI

B

npouecce

KOHTpOfIb M OUEHKa pPe3ybTaToOB O6yquMFI OCYLLECTBJ/IAETCA npenogaBartesiem

nposeaeHuMA

NPaKTU4eCKnUX

3aHATUN U

nabopaTtopHbix pabor,

TECTUPOBaAHUA, a TaK¥Ke BbINO/IHEHUA O6y‘-IaI'OLLI,I/1MI/1CFI MHOAUBUNAYaIbHbIX 3ap,aH|/||7|,

NPOEKTOB, MCCI’IEAOBE\HMI?I. Pe3yanaTb| 06yl-IeHVIFI onpeaenarT, 4YTo o6yqarou.|,mecs|

AOJTKHbI

3HaTb,

OUCLUMMINHDI.

NOHNMMATb WU AOEMOHCTPUPOBATL NO 3aBepweHnn U3y4eHUA

Ona GopMUPOBAHUA, KOHTPOSIA U OLLEHKW pe3ynbTaTOB OCBOEHUA YydyebHOM

ANCUMNANHBI UCNONb3YEeTC CUCTEMA OLLEHOYHbIX MEpOonpUATUR, NpeacTaBaAloLLanA

coboi Komnaekc y4yebHbIX MepPONPUATUIA, COFNACOBAHHbIX C pe3y/ibTaTaMn 0byyeHus

n cpopmynmpoBaHHbix ¢ yyetom Droc COO

(npeameTHble pe3ynbTaThbl

no

1

LY

1NOKHE Y WidaGneffRzaen/Tema

Pe3synbTat 06yyeHun

TuNbl OLLEHOYHbIX MepPOoNpPUATUIA

OcHoBHOe copgepiKaHue

XMMMUYECKUX 31EMEHTOB
n Npupoaa XMMNYECKoM
CBA3M

dopMmy /bl coeUHEHUI B
COOTBETCTBMMU CO
CTENeHb OKUCNEHUSA
XMMUYECKUX 3/1EMEHTOB,
ncxoaA U3 BaneHTHOCTU U
3NEeKTPOOTPULATENBHOCTH

1 dopmynmposatb
Pasgen 1. OcHoBbI
6a3oBble NOHATUA U
CTPOEHMA BeLLLecTBa
3aKOHbI XMMUMU
1.1 {[OKO01 CtpoeHune aTomoB Coctasnatb xumuyveckme |1. Tect «CTpoeHMe aTOMOB

XMMUYECKUX SN1EMEHTOB U
npUpPoAa XMMUYECKOM CBA3UY.

2. 3a4a4m Ha cocTaBsieHne
XMMUYECKUX dopmyn
OBYXaTOMHbIX COeAUHEHN
(oKkenpos, cynbduaos, rmapnaos
nT.m).

3. 3a4aHua Ha UCNOIb30BaHKe
XMMUYECKOM CUMBOIMKUN U
Ha3BaHWN coeAUHEHUN NO
HOMEHKNaType MeXAyHapoaHOro
COHO3a TEOPETUYECKON U
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OK/MNK

Mopaynb/Pa3aen/Tema

Pe3ynbTtaT 06yyeHusa

TUnNbl OL,EHOYHbIX MepOoNpPUATUIA

NPUKNALHOM XMMUU U
TPUBMANbHbIX Ha3BaHUI ANs
COCTaB/IEHMA XUMUYECKUX
dopmyn ABYXaTOMHbIX
coeanHeHu (OKcnaos,
cynbdnA0B, rMaApua0B U T.N.) U
APYTNX HEOPraHMYeCKmX
COeANHEHUN OTAE/bHbIX KNaccoB

1.2

OK 01
OK 02

MeprogmyecKkmin 3aKoH
n Tabanuya 4.U.
MeHaeneesa

XapakTepusoBaTb
XUMMUYECKUE 3/IeMEHTbI B
COOTBETCTBUM C UX
Nono*KeHnem B
nepuoamyeckomn cucteme
XUMMUYECKUX 3/IeMEHTOB
O.N. MeHpeneesa

1. Tect «MeTannnyeckue /
HemeTaNIMYecKme CBOMCTBA,
3N1EeKTPOOTPMLATENBHOCTb U
CPOACTBO K 3/IEKTPOHY
XUMUYECKUX SNEMEHTOB B
COOTBETCTBUE C UX INEKTPOHHbLIM
CTPOEHNEM U NONOKEHNEM B
nepuoanyeckor cucteme
XUmMmunyeckux anementos A.U.
MeHpgeneeBa».

2. lpaKTnyeckune 3agaHmA Ha
YCTAHOB/IEHNE CBA3U MeXay
CTPOEHNEM aTOMOB XMMUYECKMX
3/1IEMEHTOB U NEPUOANYECKUM
M3MEHEHMEM CBOMCTB
XUMUYECKUX INEMEHTOB M UX
COeINHEHNI B COOTBETCTBUU C
nonoxkeHnem Mepnoanyeckon
cucTeme.

3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTnyeckme 3a4aHunaA Ha
XapaKTepun3aum XMMNUYECKUX
anemeHToB: «MeTannunyeckue /
HemMeTaNIMYecKme CBOMCTBA,
3IEKTPOOTPULLATENIBHOCTL U
CPOACTBO K 3/IEKTPOHY
XUMUYECKUX SINEMEHTOB B
COOTBETCTBUE C UX INEKTPOHHbBIM
CTPOEHNEM U NONOKEHNEM B
nepuoaMyYecKkon cucteme
XUMUYECKUX INEMEHTOB

O.U. MenpeneeBa»
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA
2 Xapakrepusosatb Tunbl  |KoHTponbHas paboTa
Pasgen 2. Xumunueckue .
XMMUYECKUX peaKkuum «CTpoeHue Bew,ecrtsa u
peakuum
XMMUUYECKUE peaKkLum»
2.1 |OK01 Tunbl XUMUYECKUX CocTaBnATb peakuunm 1. 3aga4m Ha cocTaBneHme
OK 04 peakuui coeanHeHus, YPaBHEHWUI peakuuii:
pa3noxeHusa, obmeHa, — coeanHEeHUA, 3ameLLeHus,
3amelleHus, pa3noxeHusa, obmeHa;
OKUCAUTENbHO- — OKUCAUTENIbHO-
BOCCTAHOBUTEJIbHbIE BOCCTAaHOBUTE/IbHbIX PeaKuui €
peakumm NCnonb3oBaHMEM MeToAa
3/IeKTPOHHOro banaHca.
2. 3a4a4mM Ha pacyeT macchl
BEL,ecTBa Uan o6bEMa
rasoB No U3BECTHOMY KO/IMYeCcTBY
BeLLeCTBa, Macce Uan oobvémy
OZHOTrO M3 YYaCTBYHOLWLMX B
peaKuumn BELECTB; PacYETbI
maccbl (06bEMa, KonmyecTsa
BeLLEeCcTBa) NPOAYKTOB peakLmu,
eCcnu O4HO U3 BelLecTB umeeT
npumecum
2.2 dneKkTpoanTmyeckas CocTtaBnATb ypaBHEHUA 1. 3agaHnA Ha cocTaBaeHue
Anccoumanma U MOHHbIM | XMMUYECKUX peakLLmnm MOJIEKYNAPHDBIX M MOHHbIX
obmeH MOHHOro obmeHa ¢ peakuMit C y4acTMem KUCNoT,
y4yactmem OCHOBAHMN U conen,
HEOpPraHMYECKNX BELLECTB |YCTaHOBJIEHNE N3SMEHEHUA
KMCJIOTHOCTHM cpeabl
2. NabopaTtopHan paboTa "Tunbl
XMMUYECKUX peaKLmin"
3 Paspen 3. CtpoeHne n |Uccneposatb ctpoeHue U |KoHTponbHasa pabora

CBOMCTBA
HeopraHUYecKux
BellecTs

CBOMCTBaA
HeopraHUYeCcKUX BellecTs

«CBOMCTBA HEOPraHMYECKUX
BELLecTB»
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OK/MNK

Mogpaynb/Pa3aen/Tema

Pe3ynbTtat 06yyeHusa

TUnNbl OL,EHOYHbIX MepoNpPUATUIA

3.1

OK 01

Knaccndpukaums,
HOMEHKANaTypa u
CTpoeHue
HeopraHN4YecKknx
BeLLecTB

Knaccudmumposatb
HeopraHu4yeckune
BELL,EeCTBa B COOTBETCTBUM
C UX CTPOEHMNEM

1. Tect «kHomeHKnaTypa n
Ha3BaHWe HeopPraHNYeCcKnx
BELLLeCTB MCXOAA U3 UX
XMMuyeckon Gopmy/ibl Uu
COCTaB/IeHME XMMUNYECKOM
dopmynbl Ucxoaa U3 Ha3BaHUA
BELLLEeCTBa MO MeXAYHapOoAHOM
WU TPUBMANBHOM
HOMEHKANaType».

2. 3a4a4m Ha pacyeT MacCcoBOM
Aonun (Maccbl) XMUYECKoro
anemeHTa (coegnHeHus) B
monekyne (cmecnm).

3. MNpaKTnuyeckmne 3agaHua no
KnaccuduKaumm, HOMEHKNAType U
XMMMUYECKMM PpopmMynam
HeopraHMYecKMx BeLecTs
Pa3/IMYHbIX KACCOB.

4. lpaKTUyecKkne 3afaHnA Ha
onpeaeneHne XMMmMYeCcKom
aKTMBHOCTW BELLECTB B
3aBMCMMOCTM BMAA XMMUYECKOM
CBA3WN U TUNA KPUCTANNNYECKOM
peLeTkn

3.2

OK 01
OK 02

PuUsnKo-xumunyeckue
CBOWCTBaA
HeopraHUYecKux
BellecTs

YcTaHaBAmBaTb
3aBUCUMOCTb GU3NKO-
XMMUYECKMX CBOICTB
HEOpPraHMYeCKUX BeLLecTB
OT CTPOEHMNA aTOMOB U1
MOJIEKYA, @ TaK¥Ke Tuna
KpUCTaNanMyecKomn
peweTku

1. Tect «OcobeHHOCTH
XMMMUYECKUX CBOMCTB OKCUOB,
KMCNOT, OCHOBAHMMN, aMpOTEPHbIX
rTMAPOKCUAOB U CONEn».

2. 3a4aHu1A Ha coCTaBNeHMe
YPaBHEHWNI XUMUYECKUX PeaKL M
C Y4aCTMeM MPOCTbIX U COXKHbIX
HeopraHMYeCcKMX BELLECTB:
OKCUA0B METaNN0B, HEMETaNN0B
N amdoTepPHbIX 31EMEHTOB;
HEeopraHMYeCKNX KUCNOT,
OCHOBAHMN U aMPOTEPHbIX
r'MAPOKCULO0B, HEOPraHUYECKNX
CONel, XapaKTepU3YHOLLNX UX
CBOMCTBA U cNocobbl NOAyYeHuUs.
3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTUyeckue 3a4aHunaA Ha
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePONPUATUIA
CBOMCTBA U NOJyYeHune
HeopraHMYecKnx BeLLecTs
3.3 | OKO01 NpaeHTMduMKaums UccnepoBatb 1. MpaKTMKO-OPUEHTUPOBAHHbIE
OK 02 HeopraHn4yeckux KayeCTBeHHble peaKkumu 3a4aHMA NO COCTaBNAEHUIO
OKO04 BeLlecTs HeopraHMYeCcKMX BELLECTB |XMMMUYECKUX PeaKLLUM C yYacTnem
HeopraHMYecKnx BeLlecTs,
NCNONb3yeMbIX ANA NUX
NAEHTUPUKALUMN.
2.1abopaTopHasn pabora:
“UpenTndmnkaymn
HeopraHn4yeckmx sewects”
4 Paspen 4. CtpoeHne n |Uccneposatb ctpoeHne u |KoHTponbHas pabora
CBOMCTBA OPraHNYeCKUX |CBOMCTBA OpraHn4eckux |«CTtpoeHue U CBOMCTBA
BeLLecTs BellecTs OpraHMYeCcKnUX BELLLEeCTB»
4.1 | OKO01 Knaccnoumkauyms, Knaccuoumumposatb 1. 3apgaHnA Ha cocTaBneHue
CTpOEeHMeE U OpraHMYecKkune BeLLecTBa B |Ha3BaHWN OpraHUYecKmx
HOMEHKNaTypa COOTBETCTBUM C UX coegMHEHUN No TPUBMANbHOWN
OpraHNYeCKUX BELLECTB |CTPOEHMEM AN MeXXAYHApOoAHOM
CUCTEMATUYECKON HOMEHKNAType.
2. 3a4aHuMA Ha cocTasneHune
NONHbIX U COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHNYeCKNX BELLECTB
OTAENbHbIX KNacCoB.
3. 3agaum Ha onpegenexHue
npocTenwen popmybl
OpPraHNUYecKom MONEKY/bl, UCXOAA
M3 31eMeHTHOro cocTaBa (B %)
4.2 | OKO01 CBOWCTBa OpraHNYecKmx |YcTaHaBAMBaATb 1. 3apaHuA Ha cocTaBneHue
OK 02 coeguHeHNN 3aBUCUMOCTb GU3NKO- YPaBHEHWUI XMMUYECKUX PeaKL it
OK 04 XMMUYECKMX CBOICTB C y4acTMem opraHm4eckux

OpraHN4YeCKMNX BELWECTB OT
CTPOEHUNA MOJTIERYN

BELLECTB HA OCHOBAHUM UX
COCTaBa M CTPOEHMUS.

2. 3a4aHuMA Ha cocTaBneHue
YPaBHEHWUI XMMMUUYECKUX peaKkLuii,
WUNNOCTPUPYIOLLNX XMMUYECKME
CBOMCTBA C Y4€TOM MEXaHM3MOB
NPOTEKAHMA AAHHbIX PeaKUMn 1
reHeTU4YeCKoM CBA3K
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePONPUATUIA
OpraHUYeCcKnx BeLecTs pasHbIX
KNaccos.
3. PacueTHble 3agaun no
YPaBHEHUAM peaKkumii C y4acTuem
OpraHMYecKux BeLecTs.
4. NNabopaTopHana paboTa
“NMpeBpalLLeHna opraHUYeCcKnX
BELLLEeCTB NPW HarpesaHUn"
43 |OKO01 NpoeHTndmkauma UccneposaTb 1.MpaKTNUKO-OpNEHTUPOBAHHbIE
OK 02 OpraHMYeCKnX BeLLLecTB, |KayeCTBeHHble peaKkLuun 3aaHMA NO COCTaBNAEHUIO
OKO04 MX 3Ha4YeHne u OpraHnyeckmx XMMUYECKMX peaKkumii C y4acTuem
npumeHeHune B ObITOBOM |[COEAUHEHUIN OTAENbHBIX |OPraHUYeCcKMX BELLECTB, B T.4.
M NPOU3BOACTBEHHOM Knaccos NUCNONb3yemMbIX ANA UX
OEeATEeNbHOCTU YesloBeKa naeHTUdMKaumm B HbITy U
NPOMbILLAEHHOCTH.
2.1abopaTopHas pabora:
“NpeHTndMKaLMA opraHNYecKmx
CoeMHEHNIM OTAEeNbHbIX Knaccos”
5 Paspen 5. XapaKktepusoBaTb
KuHeTtuueckue un BAUAAHUE PA3/IUYHbIX
TepMmoauHamuyeckue |paKTopos Ha paBHOBecue
3aKOHOMEpPHOCTU MU CKOPOCTb XMMMUUYECKNX
NpoTeKaHuA peakuum
XUMUYECKUX peaKkuui
5 | OKO01 CKOpOCTb XMMUNYECKUX | XapaKTepmn3oBaTb MpaKTUKO-OpNEHTUPOBAHHbIE
OK 02 peakumin. XMMMYECKOe |BAMAHME KOHLEHTPAUMN |TeopeTUYecKkue 3adaHuna Ha

paBHOBECKE

pearvpyoLLmMX BELWECTB 1

TemnepaTypbl Ha CKOPOCTb

XMMUYECKUX peaKLmii
XapaKtepusosaTtb
B/IAAHWE N3MEHEHUA
KOHUEHTPauumu BeLLecTs,
peakuuu cpegbl n

TemnepaTypbl Ha

cMmelweHne Xmmmn4eckoro
paBHOBECUA

aHann3 GpaKkTopoB, BAMAKOLWMX Ha
N3MeHeHMe CKOPOCTH
XMMMUYECKON peaKkunn. MNpakTmuko-
OpPMEHTUPOBaHHbIE 334aHUA HA
npumMmeHeHne npuHumna Jle-
LLlaTenbe ana HaxoxaeHma
HanpaB/ieHMA CMeLLLeHNA
paBHOBECUA XMMNYECKOM
peakumn n aHanms GpakTopos,
B/IMAIOLLNX HA CMeLLeHne
XMMMUYECKOro paBHOBeCHUA

29




Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePONPUATUIA

6 UccnepoBaTb UCTUHHDbIE
Pasaen 6. PacTtBopbl pacTBopbI € 334aHHbIMU

XapaKTepucTukamm
6.1 | OKO01 MNoHATMe o pacTBopax Pasnnyatb UCTUHHbIE 1. 3apaum Ha npurotToBneHmne
OK 02 pacTteopbl pacTBoOpOB.
2. NMpPaKTUKO-OPUEHTUPOBAHHbIE
pacyeTHble 3a4aHNA HA
ANCNEepPCHbIE CUCTEMDI,
NCcnosibayemble B ObITOBOM U
NpPoOn3BOACTBEHHOM
AEeATeNbHOCTM YeNnoBeKa
6.2 [ OK01 UccnepoBaHue cBoiictB |WccnenoBatb pusmko- NabopaTtopHas paboTa
OK 04 pacTBopoB XMMUYECKME CBOMCTBA “MpuroTtoBneHmne pactsopos”
MCTUHHbIX PacTBOPOB

Il | NpodeccnoHanbHO-OpUEHTUPOBAHHOE CoAeprKaHue (coaepkaHue NPUKNALHOTO MOAYAA)

7 Pasgen 7. OueHuBaTb NocneacTeuA |3awmra Keiica (c yuetom
Xumusa B 6biTy n 6bITOBOI U 6yayweit npodpeccuoHanbHoOM
NPou3BOACTBEHHOM NPOU3BOACTBEHHOM’ DEeATeNbHOCTH)

DEeATeNbHOCTU AEeATeNbHOCTU YenoBeKa C
yenoBekKa No3uLMii 3KOIOTMYECKOU

6e3onacHocTU

OKO01
OK 02
OK 04
OK 07

Xvmusa B 6bITy 1
NPOn3BOACTBEHHOM
[eATeNbHOCTM YeNoBeKa

OueHunBaTb NocneacTsns
6bITOBOW U
NpPOn3BOACTBEHHOM
AeATeNbHOCTUN YeNnoBeKa ¢
NO3ULMI 3KONOTUYECKOM
6e3onacHocTH

Keic (c yyeTom byayuieit
npodeccnoHanbHoM
AeATeNbHOCTH)

Bo3MOKHble TeMbl KelCoB:

1. NoTenneHne KAMMaTa U
BbICBOOOXKAEHWNE ra30BbIX
rMOPaToB CO AHA OKeaHa.

2. byaywume maTtepuansl ANa aBua-
, MaLWIMHO- M NPMBOPOCTPOEHUA.
3. HoBble maTtepuanbl gns
CONHEYHbIX HaTapeit.

4. JlekapcTBa Ha ocHOBe
pacTUTEeNIbHbIX MPenapaTos
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