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1. OBLLLAAl XAPAKTEPUCTUKA MPUMEPHOI PABOYEN NPOrPAMMDI
OBLLEOGPA3OBATE/IbHOM AUCLMM/IUHBI « XUMUSA»

1.1. Mecto AMCUMNAMHBI B CTPYKTYpEe OCHOBHOW MNpPodeccCUoHaNbHOM
obpasoBaTtenbHOM Nporpammbl

TpyAoemMKoCTb ANCLUNANHBI «XMMUA» HA 6a30BOM ypoBHe cocTaBaseT 72 vaca,
13 KoTopbix 64 yaca — 6a30BbIN Moaynb (6 pa3genos) u 8 4acoB — NPUKAAAHON MOAY/b
(1 paspen), BKAHOYAOWMA MPAKTUKO-OPUEHTUPOBAHHOE COAEPHKAHME KOHKPETHOM
npodeccmu nam cneumanbHOCTH.

MpuKknagHoOM mMoaynb BKAKOYAeT oauH pasgen. Paspgen 7 «Xumus B BbiTy M
NPOM3BOACTBEHHOM  AEATENbHOCTM  YesloBEeKa»  peanusyerca  AnAa  BCex
npodeccuii/cneymanbHOCTEN Ha MaTepuane KencoB, CBA3AHHbIX C 3KOJIOTMYECKOM
6e30nacHOCTblO M OUEHKOW NocneacTBuid  ObITOBOM UM NPOU3BOACTBEHHOM
[eATeNbHOCTM, MNO oTpacaam byayuwen npodeccMoHanbHOM  AeATeNbHOCTU
obyuatowmxcs.

1.2. Uenn v nnaHupyemble pe3yanbTaTbl OCBOEHUA AUCLUNJIUHDI

1.2.1. Uenu n 3apgaum ANCUUNINHDI

dopmunpoBaHMe y CTYAEHTOB NPeACTaBAeHMA O XMMUYECKOW COCTaBAAOLLEN
€CTeCTBEHHO-HAY4YHOM KapPTUHbI MMPA Kak OCHOBbI MPUHATUA PELUEHUN B XKU3HEHHbIX U
NPOM3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOrO NOBEAEHMSA B NPUPOAHOM Ccpeae.

3agaum AUCLUN/IUHDI:

1) chopmmpoBaTb MOHMMAHME 3aKOHOMEPHOCTEM MPOTEKAHUA XUMUYECKUX
NPOLLECCOB M ABNEHWUM B OKPYrKalOWEN cpese, LeNOCTHOM HAay4YHOW KapTUHbI MUPa,
B3aMMOCBA3M M B3aMMO3aBUCMMOCTM €CTECTBEHHDIX HAYK;

2) pa3BUTb yMeHMA COCTaBAATb GOPMY/bl HEOPraHUYECKUX U OPraHUYECKMX
BELLLECTB, YPAaBHEHMA XMMUYECKUX PeaKLM, OOBACHATL UX CMbIC/, MHTEPNPETMPOBATb
pe3ynbTaTbl XUMUYECKUX IKCMEPUMEHTOB,

3) cdopmupoBaTb  HaBbIKM  MNPOBEAEHUA  MPOCTENWINX  XUMUYECKUX
3KCNEePMMEHTaNbHbIX UCCNeaoBaHMM C  cobntogeHnem npasBun  6e3onacHoro
obpaleHuna ¢ Bewectsamm n nabopatopHbiMm 060pya0BaHUEM;

4) pa3BUTb YMEHUA MCNONb30BaTb MHOOPMALMIO XMMMUUYECKOro XapakTepa M3
Pa3/INYHbIX NCTOYHUKOB;

5) cdopmmnpoBaTtb yMmeHUA NPOrHO3MpoBaTb NOCNEACTBUA CBOEN AEATENbHOCTU U
XMMUYECKUX MPUPOAHDIX, ObITOBbIX M MPOM3BOACTBEHHbIX MPOLECCOB;

6) cpopmmpoBaTb MOHMMAHME 3HAYMMOCTU AOCTUMKEHUIA XMMMUYECKOM HAYKU U
TEXHONIOTUN ANA PAa3BUTMA COLUMAIbHOM N NPON3BOACTBEHHOM cdep.



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

dopMmUpyeMbIX O6wwme! AucumnanHapHble?

KomneTeHuuii

OK 01. B yactu Tpyao0BOro BOCNUTAHUA: - B/laE€Tb CUCTEMOM XMMWYECKUX 3HAHMKN, KOTOpas  BK/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 OpbUTAaNM 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/NIbHO BbINOJIHATL TAKYIO AEATENbHOCTb; | PAA, FTOMONOTU, YINEeBOA0POAbI, KNCNOPOA- M a30TCoAepKaLUMe COeANHEHUA,
NPUMEHUTENBH | - nHTEpec K Pa3NMNYHbIM cbepam | BMONOrMYECKM aKTUBHbIE BeLLecTBa (yrnesoapl, *Kupbl, 6e1Kn), MoHoMep,
0 K pa3/IMyHbIM | NpodeccMoHaNbHOM AeATENbHOCTH, NnoNnmep, CTPYKTYpHOE 3BEHO, BbICOKOMONEKYNAPHbIE COeAMHEHUSA,
KOHTEKCTaM OsnapgeHune YHUBEpCanbHbIMMU YY4e6HbIMM | 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
OCHOBaAHMA [/1A CPaBHeHMUA, KnaccuduKkauum u
0606ueHuns;

BOCCTAaHOBUTE/IbHbIE, 3K30-N IHAOTEPMUYECKME, PEAKLIUN MOHHOFO 06MeHa),
PacTBOP, INEKTPONUTbI, HESNNIEKTPOINTbI, SNIEKTPOIUTUYECKAA gMCCoUMaLLUA,
OKUCNUTENb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMUYECKON peaKkumn, XMMn4eckoe
paBHOBECME), TEOPUW U 3aKOHblI (TEOPUS XMMWYECKOrOo CTPOEHMA
opraHuyeckux Bewects A.M. byTtnepoBa, Teopua 3MEKTPOAUTUYECKOM
auccoumnaumm, nepuogmyeckmin 3akon .M. MeHaeneesa, 3aKOH COXpPaHEHUA
MaccCbl), 3aKOHOMEPHOCTU, CUMBOIMYECKUI A3bIK XMMWUK, GAKTOIOrMYECKMe
CBeZleHuNs 0 CBOWMCTBaX, COCTaBe, Nosly4eHun n 6e30nacHOM MCMo/1b30BaHUM
Ba)KHEWMLIMX HEOPraHMYECKMX W OpPraHUYecKMx BelwectB B ObiITy w

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

ANCUUNANHON

2 IncumMnanHapHble (MpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




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

- BHOCUTb KOPPEKTMBbI B AE€ATENIbHOCTb, 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 NPOEKTHOW NEeATeNbHOCTH, HaBblKamu
paspelleHns npobnem;

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

- aHaNU3MPOBaTb MOJyYEHHble B XOA4e pelleHun
3aflauyM pesynbTaTbl, KPUTUYECKU OLEHUBATb WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHue B
HOBbIX YC/10BUSAX;

- YMETb NEepPeHOCUTb 3HAHWUA B NO3HaABaTE/IbHYIO U
NpPaKTUYeCcKyto 061acTU KMU3HeAeATeNbHOCTH;

3a4aBaTb

- YMeTb WHTErpupoBaTb 3HAHUA U3  pPasHbIX
npeameTHbIX obnacrteit;
- BblgBMraTb  HOBble  Waewn, npeanaraTb

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

NPaKTUYECKOW AeATeNIbHOCTU Ye/I0BEKa;

- YMeTb BbIIBNATb XapaKTepHble MPU3HAKM WM B3aMMOCBA3b W3YYEHHbIX
NOHATUIN, NPUMEHATb COOTBETCTBYIOLME MOHATUA MPU ONUCAHUW CTPOEHMUA U
CBOMCTB HEOPraHWYECKMX W OPraHMYECKUX BELLECTB M MX NPEeBPaLLEHU;

BblABMATb  B3aMMOCBA3b  XMMMYECKMX  3HAHUMM C  MNOHATUAMU U
npeacTaB/eHUAMM APYIUX eCTECTBEHHOHAYYHbIX NPeaMETOB;

- YMeTb MCMNO/b30BaTb HAaMMEHOBAHUA  XMMUYECKUX  COeAMHEHWUN
MEXAYHAPOAHOro COl3a TEOPETUYECKOM W  MPUKAALHON XUMUU U

TPUBMANbHble Ha3BAaHWUA BAa)KHEMNLLMX BELLECTB (3TUNEH, aUETUNEH, TNTULEPUH,
deHon, bopmanbaerna, yKCycHasa KUCNOTa, IIULUMH, YTapHbIN ras, yrIeKUCAbIN
ras, aMMMaK, raweHas M3BeCTb, HeralweHasa W3BecTb, MUTbEBAA coda M
APpYrux), coctaBnatb GopMy/ibl HEOPraHUYECKMUX U OPraHUYECKUX BELLECTB,
YPaBHEHUA XMMMUYECKUX peaKkunit, oObACHATb MX CMbICA; NOATBEPXKAATb
XapaKTepHble  XMMW4YeCcKMe CBOWCTBA  BELWECTB  COOTBETCTBYHOLWMMMU
3KCMepMmMeHTaMM U 3aNUCAMMU YPaBHEHUIN XMMUYECKUX PeaKuuii;

- YMeTb YCTaHaBAMBATb MPUHAANEKHOCTb WM3YYEHHbIX HEOPraHUYEeCKUX U
OpraHMYeCcKMx BELLECTB K ONpeAesieHHbIM K/laccamM M rpynnam COeaAnHEHWU,
XapaKTepM3oBaTb MX COCTaB M BaKHEMLIME CBOKCTBA; ONpeaenAaTb BUAbI
XMMUYECKMX CBA3EN (KOBA/NIeHTHAsA, MOHHAA, MeTaN/IMYecKan, BOLOPOAHas),
TUNbI KPUCTANIMYECKUX PELLETOK BELLECTB; KNACCMPULMPOBATL XMMUYECKME
peakuuu;

- chopmupoBaTb NpPeacTaBAEHMA: O XMMMUYECKOM  COCTaBAAOLWLEN
€CTECTBEHHOHAYYHOW KapTUHbI MUpPA, POAN XMUMUU B NO3HAHUU ABAEHUM
npupoapl, B GOPMUPOBAHMUM MbIWNEHUSA W  KyAbTypbl JMYHOCTU, e€e
YHKUMOHAIbHOM rPaMOTHOCTU, HEOBXOANMMOM ANA peLleHUa NPaKTUYeCcKux
3aZia4 M 3KONOTMYeCcKM 0BOCHOBAHHOIO OTHOLUEHMA K CBOEMY 340POBbIO U
npupoaHo cpeae;

- YMEeTb NPOBOAMTbL PaCYeTbl MO XMMUYECKMM GOPMyaaM U YypaBHEHUAM
XMMUYECKMX  peakumi € MCNoMb30BaHMEM  OU3MYECKMX  BEJIMYMH,
XapaKTepuM3yoLWmMX BELLECTBA C KOJIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBusA) ra3oB, KOJMYECTBA BELWLECTBA; MCMNO/b30BaATb
CUCTEMHbIE XMMMUYECKME 3HAHUA ANA NPUHATUA pPelleHUM B KOHKPETHbIX




KU3HEHHbIX CUTYaUUAX, CBA3aHHbIX C BEWeCTBamMmn N UX NpUMeHEHNEM

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

B 06n1acTu LLEHHOCTU HAaYYHOro NO3HaHUA:

- CcHOPMMPOBAHHOCTb MMUPOBO33PEHMUS,
COOTBETCTBYIOLWLErO  COBPEMEHHOMY  YPOBHIO
pPasBMTMA HayKM M OOLLECTBEHHOW MNPAKTUKK,
OCHOBAHHOTO Ha ananore KY/IbTYp,
CNOCOBCTBYOWEro OCO3HAaHWIO CBOEro MecTa B
NMONIMKYIbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM WM YMUTATE/IbCKOM
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 MNOMCK, aHANN3, CUCTEMATM3ALNIO U
WHTepnpeTaLmo 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 [OCTOBEPHOCTb, /IEFTUTUMHOCTb
MHPoOpMauunmM, ee COOTBETCTBME MPABOBbIM U
MOPanbHO-3TUYECKMM HOPMaM;

- YMeTb MNAaHMpOBaTb W  BbINONHATb  XUMMUYECKUWA  SKCNEPUMEHT
(npeBpaLLeHNs OpraHNYECKNX BELLECTB MPU HarpeBaHMM, MONyYeHMe 3TUIEHA
N U3y4YeHWe ero CBOMCTB, KAYeCTBEHHbIE PEaKUMM Ha anbAernapl, Kpaxmarn,
YKCYCHYIO KMCNOTY; AeHaTypauus 6es1KoB NPy HarpeBaHuu, LLBETHbIE peakumnm
6e/1KoB; NPOBOAMUTL PEAKUMN MOHHOrO 0OMeHa, onpeaenaTb cpeay BOAHbIX
PacTBOPOB, KauyecTBEHHble peakuuuM Ha cynbdaT-, KapboHaT- M xnopua-
aHMOHbI, Ha KAaTMOH aMMOHMA; pelaTb IKCNEepPMMEHTaNbHble 33a4auyu no
Temam "MeTtannbl" n "HemeTannbl") B COOTBETCTBUM C NPABUAAMU TEXHUKMU
6esonacHocTM npu obpaweHMn ¢ BewecTtBamnm W labopaTopHbIM
obopyaoBaHMEM; NPeACTaBNAATb PE3Yy/IbTaTbl XMMUYECKOrO 3KCNEepUMEHTa B
dopme 3anncu ypaBHEHWUIM COOTBETCTBYHOLMX Peakuuin u GopmyinpoBaTb
BbIBOAbl HAa OCHOBE 3TUX Pe3yNbTaToB;

- YMETb aHa/IN3MPOBaTb XMMUYECKYIO MHOPMALMIO, NOYHaEMYHO U3 Pa3HbIX
MCTOYHMKOB (CpeacTB MaccoBoi MHpopmaLuK, ceTb MHTEpPHET 1 gpyrue);

- BNageTb OCHOBHbIMWM METOAAaMM HAy4yHOro MO3HaHUA BeLecTs W
XMMUYECKMX  fABNeHM  (HabnwogeHue, U3MepPeHME,  SKCMEPUMEHT,
MOAEeNnMpoBaHue);

- YMeTb NPOBOAUTbL PacCHeTbl MO XMMUYECKUM GOPMYy/aM U YypaBHEHUAM
XMMUYECKMX  peakumi C  MCNoNb30BaHMEM  (U3MYECKMX  BEIMYMH,
XapaKTepu3yoLWmnX BELLeCcTBa C KOJIMYECTBEHHON CTOPOHbI: Maccbl, obbema
(HopmanbHble ycnoBusA) ra3oB, KO/AMYECTBA BeLLECTBa; MCMNO/Ab30BaTb
CUCTEMHbIE XMMMUYECKME 3HaAHUA O1A NPUHATUA PELLEHUA B KOHKPETHbIX
YKU3HEHHbIX CUTYyaLMAX, CBA3AHHbIX C BELWECTBAMMU U UX NPUMEHEHMEM




- MnCcnonb3oBatb Cpencrtea MH(I)OpMaLI,MOHHbIX n

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

TpeboBaHMN 3ProHOMMKM, TEXHMKM Be3onacHoCTy,

TMrMeHbl, pecypcocbeperkeHna, NpaBoOBbIX WU
3TUYECKMX  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 y4yebHo-
NccNeaoBaTe/IbCKON, MPOEKTHOM W couuasibHOM
AeATeNbHOCTY;

OsnapgeHune YHUBEpCaNbHbIMU
KOMMYHUKATUBHbIMU AEUCTBUAMM:

6) coBmecTHaa AeATe/IbHOCTb:

- MOHMMaTb W WUCNOAb30BaTb NPEUMYLLECTBA
KOMaHZHOW 1 NHAMBUAYANbHOM paboThbl;

- NPUHMMATb LLEeAM COBMECTHOM AeATeNbHOCTH,
OpraHM30BbIBAaTb U KOOPAMHUPOBATL AENCTBMA MO
ee [OOCTUMKEHWMIO: COCTaBAATb NAaH AeNCTBUK,
pacnpeaensatb PO/v C yY4€TOM MHEHUIM Y4aCTHUKOB
obcyxaaTb pe3y/ibTaTbl COBMECTHOMN paboTbl;

- KOOpPAWHMPOBATb W BbLINONAHATL paboTy B
yCNnoBUAX peanbHoro, BUPTYyasIbHOro n
KOMBWHMPOBAHHOIO B3aMMOAENCTBUS;

- YMeTb MNJaHMpPOBaTb W  BbIMONHATb  XUMMUYECKUA  SKCNEPUMEHT
(npeBpaLLeHNs OpraHNYECKNX BELLECTB NMPU HarpeBaHWUW, MONyYeHMe 3TUIeHa
N U3yYyeHWe ero CBOWMCTB, KAaUeCTBEHHbIe peakuun Ha anbAeruabl, Kpaxman,
YKCYCHYIO KMCNOTY; AeHaTypaLmsa 6enKoB Npu HarpeBaHWu, LLBETHbIE peaKLmm
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" 1 "HemeTannol") B COOTBETCTBUM C NPABUNAMU TEXHUKMU
6e3onacHocTM npu obpaweHun C BewectBamMn U NabopaToOpHbIM
obopyaoBaHMeM; NPeACTaBAATb Pe3ynbTaTbl XMMUYECKOTO SKCNepUMEHTa B
dopme 3anmcu ypaBHEHUI COOTBETCTBYIOLMX Peakunin u GopmMmynmpoBaTb
BbIBOAbl HAa OCHOBE 3TUX Pe3y/bTaToB




- OCyWecTBNATb MNO3UTUBHOE CTpaTerMyeckoe
noBeAeHWEe B PaA3/IUYHbIX CUTYaLMAX, NPOABAATb
TBOPYECTBO M BOOOpParKeHWNe, 6biTb MHNLUMATUBHBIM
OBnageHue yHUBEpPCaNbHbIMU pPEryaaTUBHbIMU
pencremamm:

r) npuHATMeE ceba n apyrnx nopei:

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

- MPW3HaBaTb CBOE NMPaBO M NPABO APYrux N0aen
Ha OLWWNBKMK;

- pa3BMBaTb CNOCOOHOCTb MOHMMATb MUP C
NO3nLUMK APYroro Yes0BeKa;

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

B 061acTh 3K0N0rMYECcKoro BOCNUTaHUA:

- cpOpPMMPOBAHHOCTb 3KOJIOTUYECKOM KY/bTypbl,
NOHMMAHWE BAUAHUA COLMAJIbHO-3KOHOMMUYECKUX
NPOLLECCOB Ha  COCTOSIHME  MPUPOAHON W
COLManbHOW cpeabl, OCO3HaHMe rnobanbHOro
XapaKTepa 3KoJIorM4yeckmx npobiem;

- NAaHUPOBAHME M OCYyLLECTBAEHWE AEeUCTBUA B
OKpy’)Kalolwer cpege Ha OCHOBE 3HaHMA uenen
YCTOMYMBOrO Pa3BMUTUA YEI0BEYECTBa;

aKTUBHOE HenpuaATUe AENCTBUI, MPUHOCALLNX BPE,
OKpYrKalolleln cpeae;

- YMeHMe nporHo3mMpoBatb HebnaronpuATHble
9KOJIOrMYeCcKMe MnocneacTsma npeanpuHUMaemMblX
OencTBUin, NpeaoTBpaLlaTh Ux;

- paclmpeHune onbITa
9KOJIOrMYECKOM HanpaBAeHHOCTH;
- OB/1ageHne HaBblKkaMu y‘-leﬁHO-VICCI'IeLI,OBaTe.I'IbCKOf/‘I,
I'IpOEKTHOl‘/JI n cou,maanon AeATEeNbHOCTU;

0eATeNbHOCTU

- chopmupoBaTb NpPeACTaBAEHMA: O XMMMYECKOM  COCTaB/AoLLEN
€CTEeCTBEHHOHAYYHOW KapTUHbl MUPaA, POIN XMMWUU B MO3HAHUM SABNEHWM
npupoabl, B GOPMUPOBAHUM MbIWNEHUS W KYAbTypbl JINMHOCTK, ee
$YHKLUMOHANbHOM rPaMOTHOCTU, HEOBXOAMMOM ANA pelleHnUa NPaKTUYECKMX
3a/la4 M 3KONOTMYeckM 06OCHOBAHHOIO OTHOLUEHMA K CBOEMY 340POBbIO U
npUpoAaHoOM cpeae;

- yMeTb cobnt04aTb NpaBM/Ia IKONOTMYECKU LLenecoobpasHoro noBeaeHus B
ObITYy M TPYAOBOW AEATENbHOCTU B LIENSAX COXPAHEHMA CBOEro 340POBbA U
OKpY’KatoLen NpUpPoOAHON cpenbl; YyYUTbiBaTb OMACHOCTb BO3AEWCTBMA Ha
YKMBble OPraHM3Mbl ONPeAENeHHbIX BELLEeCTB, MOHMUMAs CMbIC/T NMoKasaTtens
npeaenbHOM A0NYCTUMON KOHLUEHTpaUmmn




2. CTPYKTYPA U COOEPXAHME OBLLEOEPA30BATE/IbHOM AUCLUM/IUHDI

«XUMUA»

2.1. O6vem aucumMnaAnHbI U BUADbI y4ebHOo paboTbl

Bup, yuebHoM paboTbi

O6bem B yacax

O6bem 06pasoBaTe/sIbHOM NPOrpamMmmbl AUCLUTJIMHDI 72
B T.u4.

OcHOBHOEe coaepXKaHue 64
BT. Y.

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

NPUKNAaZHOro moayns) 6

BT. Y.

TeopeTnyeckoe obyyeHue 2

NPaKTUYEeCKNe 3aHATUSA 4

MpomerKyTouHan aTrrectaumsa (3aver) 2




2.2. TemaTUueCKuUii NNaH U coaeprKaHue gUCLUNAUHDI

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
OcCHOBHOE€ coaeprKaHue 64
Paspgen 1. OcHOBbI CTPOEHUA BeLecTBa 6
Tema 1.1. OcHOBHOe cogep)KaHue 4 OKO01
CtpoeHune aToMmoB
XUMUYECKUX Teopetuueckoe obyyeHue 2
31EMEHTOB U . .
npUpoaa CoBpemeHHaa Mogenb CTPoeHMA aTtoma. CMMBOIMYECKUI A3bIK XMMWU. XUMWYECKUIA 3NEMEHT.
CAMAYECKOI JNeKTPOHHasA KoHoUrypauma atoma. Knaccudpukauma XMMUYECKUX 3NeMeHTOB (S-, p-, d-a1emeHTbl).
cBs3M BaneHTHble 3NEKTPOHDI. BaneHTHOCTb. dNeKTpPOoHHas npupoaa XMMMUYECKOM CBA3MN. 2
JNeKTpPooTpULATENbHOCTb. Buabl XMmuyeckol cBA3KM (KOBaANeHTHas, WOHHAsA, MeTannuyeckas,
BOAOpOAHaA) M cnocobbl ee 06pa3oBaHUsA
MpaKkTuyeckmne 3aHATUA 2
PeweHne 3agaHWit Ha WCNONb30BaHME XMMWYECKOM CUMBOJIMKM W Ha3BaHUMA COEAMHEHUMIA MO
HOMEHKNAType MeXAYHApPOLHOIro COK3a TEOPEeTUYECKOM W MPUKNAAHOM XUMUU U TPUBMUANbHBIX
Ha3BaHWN ANA COCTaBNAEHUA XMMUYECKUX GOPMYN ABYXaTOMHbIX COeANHEHUN (OKcnaos, cynbduaos,
rmapuaos v T.M.) U APYrux HEOPraHNYEeCKMUX CoeaMHEHNN OTAE/bHbIX K/1acCoB. 2
MpaKTUyeckme 3a4aHNA Ha YCTaHOB/IEHNE CBA3M MEXKAY CTPOEHUEM aTOMOB XMMUYECKUX /1EMEHTOB U
nepuoamMYeckMm M3MEHEHUEM CBOMCTB XMMUYECKUX 3/IEMEHTOB U UX COEANHEHUN B COOTBETCTBUM C
nonoxkeHnem Mepnoanyeckoit CMCTEMbI.
Tema 1.2. OcHOoBHOe cogepXaHue 2 OKO01
OK 02
MpakTnyeckue 3aHATUA 2




Mepuognuecknin
3aKOH M Tabaunua

oW,

MeHpeneesa

MNepuopgmueckasa cnctema xmummndeckux anemenTos A.U. Mengeneesa. Pmnsnyeckunia cmbicn
Mepuogmueckoro 3akoHa A.U. MeHaeneeBa. 3aKOHOMEPHOCTU U3MEHEHMA CBONCTB XMMMUUYECKMX
3NeMeHTOB, 06pa3yemMbiX MU NPOCTbIX U CNIOXKHbIX BELLECTB B COOTBETCTBUM C MOJIOKEHNEM
XMMKUYECKOro snemeHTa B Mepuoamnyeckor cncteme. MmMpoBo33peHYECKOE U Hay4YHOe 3Ha4YeHne
MNepnopgmnyeckoro 3akoHa [.UN. MeHgeneesa. MNporHosbl [.U. MeHaeneesa. OTKpbITUE HOBbIX
XUMMUYECKUX 3/IEMEHTOB.

PeleHMe NpaKTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKUX 3a4aHUIM HA XapaKTeEPU3aLMIO XMMNYECKUX
anemeHToB «MeTanandyeckne / HemeTanNNYeCKUE CBOICTBA, 3/IEKTPOOTPULATENbHOCTb XMMMUYECKUX
3/IEMEHTOB B COOTBETCTBUM C UX 3/IEKTPOHHbIM CTPOEHUEM U MOIOKEHMEM B NEPUOANYECKOM cUCTEME
XUMUYecknx anementos .M. MeHgeneeBa»

Pasgen 2. Xumunuec

Kue peakuum

10

Tema 2.1. Tunobl

OcHOBHOe coaepKaHue

XMMUYECKMX
peakumm

TeopeTuyeckoe obyueHue

Knaccuopukauma u TUnbl XMMUYECKUX PeaKUU ¢ y4acTMem HeopraHuyeckux BelecTts. CoctaBneHne
YPaBHEHUI peaKkunii CoeaMHEeHNA, PA3NOKEeHNA, 3aMeLLEHMSA, OOMEHA, B T.4. peaKLMii ropeHus,
OKMC/IEHUA-BOCCTAHOB/IEHUS.

YpaBHEHUA OKUCNEHNA-BOCCTAHOBEHUSA. CTeneHb oKMcaeHusa. OKUCAUTENb U BOCCTAHOBUTEb.
CocTaBneHWe ¥ ypaBHUBAHNE OKUCAUTENbHO-BOCCTAHOBUTE/IbHBIX PEAKLMIA METOLOM 3/1EKTPOHHOTO
6anaHca. OKUCAUTENBHO-BOCCTAHOBUTE/IbHbIE PeaKLUK B NpUpPoAe, 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 eauHMUA KonundecTtBa BewectBa. MonapHasa 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, Kosmm4yectea BelwecrtBa

OKO01

OcHOBHOe€ coaepKaHue
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Tema 2.2. Teopetuueckoe obyueHue 2 OKO01
dNeKTpoanuTHYecKa OK 04
A auccoLMaums u Teopua anekTpoanTmyeckon amccoumaunn. NoHbl. DNeKTPOAUTbI, HEINEKTPONTbI. PeakumMn 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 NOHHbIX PeaKLUi
KoHTponbHas
CTpoeHme BewecTBa U XMMMUUYECKNE peaKkLummn 2
paborta 1l
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKUX BeLecTB 16
Tema 3.1. OcHOBHOe€ coaepXKaHue 4 OKO01
Knaccnoumkauyms, 6 OK 02
TeopeTnyecKkoe obyueHue
HOMEHKNaTypa n 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 HeopraHMYecKMX BelecTB. ArperaTHble COCTOAHMA BelecTBa. Kpuctannmyeckme n amopdHole
BellecTBa. TUNbl KPUCTANTMYECKMX PELLETOK (aTOMHan, MONEeKYNAPHan, MOHHAA, MeTannYecKas). 2
3aBMCMMOCTb PU3MYECKMX CBOMCTB BELLECTBA OT TMMA KPUCTA/IZIMYECKOM peLlleTKU. 3aBUCMMOCTb
XMMUWYECKOM aKTUBHOCTU BELLECTB OT BUAA XMMUYECKOM CBA3M M TUNA KPUCTANINYECKOM peLUeTKM.
MpWYnHBI MHOroobpasua BeLLecTs
MpaKTuyeckmne 3aHATUA 2
HomeHKnaTypa HeopraHMYeCKMX BELLLECTB: Ha3BaHWE BELLECTBA MCXOAA U3 UX XMMMUUYECKON GOpMYy bl
WU COCTaBNEHME XMMUNYECKON GOPMYIbl NCXOAA U3 HA3BAHMA BELLECTBA MO MEXAYHAPOAHON 2

(MOMNAK) nnm 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, HeralweHasa U3BecTb, MUTbEBAsA COAA U APYrMX): HAa3biBaTb 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-
XUMUYECKUEe
CBOWCTBA
HeopraHN4YecKnx
BellecTs

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyueHue

MeTtannbl. O6wme Ppusnyeckme U XMMUYeCcKMe CBOMCTBA MeTannoB. Cnocobbl nonyyeHus. 3HavyeHue
MEeTaNNoB U HEMETa/IoB B MPUPOLE U XKU3HEeLEeATeNbHOCTM 4YesioBeKa WM opraHuamoB. Kopposwus
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. KpyrosopoTbl
H6UOreHHbIX 3/1eEMEHTOB B NpuUpoae

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 ypaBHEHUN XMMUYECKMX PEAKLMUA C y4aCTUEM MPOCTbIX M CAOMHbIX HEOPraHUYeCKUX
BELLECTB: META/ZIOB M HEMETAN/IOB; OKCUAOB METANI0B, HEMETANNOB U aM(POTEPHbIX 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 «MaeHTUDUKALMA HEOPraHUYECKNX BELIJ,f.‘CTB». OK 04
BellecTs PelweHne 3sKcnepuMmeHTasibHbIX 3agad nou XMMUYECKMM CBOMCTBaAM METa/IJIOB U HemMeTannoB, Mo

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 MosasneHne 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.

MeKayHapoaHan HOMEHK/IaTypa U NPUHLUMNbI HOMEHK/IaTYpPbl OPraHUYeckux coeanHeHuin. NMoHatme ob

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

CocTaBneHune MOHbIX U COKPALWLEHHbIX CTPYKTYPHbIX GOPMYN OPraHUYECKUX BELLECTB OTAE/IbHbIX
KJ1aCcCoB, WCMONb3yA WX Ha3BaHUA MO CUCTEMATUYECKOW WU TPUBMAIbHOW HOMEHKAAType (3TuneH,

13




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'IoaJ'IKaHbI). FopeHme MEeTaHa KakK OAUH N3 OCHOBHbIX
MCTOYHMKOB Te€N/1a B NPOMbIWLNEHHOCTU U 6bITy. CsolicTBa NPUPOL4HbIX yrnesogoponos, HaxoxXgeHNe B
npupoge n npuMeHeEHNE aIkKaHOB;

— HenpeagenbHble (al'IKeHbI, dJIKUHblI U anKagmeHu) M apomatnyeckme yrnesonoponbl. I'opeHme
aueTnneHa Kak MCTOYHUK BbICOKOTEMNEPATYPHOIO NAaMeHN ANA CBAPKU N PE3KN METANNN0B

— KMcnopogcoaepKalime coeguHeHuma (cnupTbl U peHobl, KapboHOBbIE KUCNOTbI U 3dUpPbI, anbaernapi
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/acCamMu OpraHMYecKnx coeamHeHnn

I'Ipa KTU4YeCKue 3aHATUA

CBOMCTBA OPraHUYECKUX COeAMHEHUN OTAENbHbIX KNAcCoB (TPUBMANbHAA W  MEXAYHapOAHas
HOMEHKNATypa, XMMUYECKME CBOMCTBA, CNOCOObI NOoMyYeHUs): npeaenbHble (anKaHbl U LMKN0AKaHbl),
HenpegenbHble (aNKeHbI, aNKMHbI U aNKaaNeEHbI) U apPOMaTUYECKME 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 Ha3BaHME OPraHUYECKMX COEAUHEHWM MO TPUBMANBHOW MAM  MEXKAYHapPOAHOM
CUCTEMATMYECKO HOMEHKNATYpe.
PelweHre nNpPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a[aHUMIM Ha CBOWCTBA OpPraHUYecKux
COeaANHEHWNIN OTAENbHbIX KNaccoB

NaboparopHan pabota

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

Tema 4.3.
NaeHTndMKauma
OpraHNUYecKnx
BELLEeCTB, 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
3Heprmm). ONacHOCTb BO3AENCTBUA HA ¥KMBble OPraHM3Mbl OPraHUYECKUX BELLECTB OTAE/bHbIX K1accoB
(yrnesopmopoabl, cnupTbl, $EHONbI, XJI0POPraHUYecKkne NPOU3BOAHbIE, aNbAernabl U Ap.), CMbICA
nokasaTesna npeae/ibHoO A0NYCTUMOW KOHLLEHTpau UM

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 npuv HarpeBaHUU. LiBeTHble peakuuu 6enKos.

OKO01
OK 02
OK 04
IK...
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BO3HWMKHOBEHME aHANUTUYECKOro CUrHana C TOYKMU 3peHNA XMMMYeCKMUX npoueccoB npum NnpoTekaHUu
KayecTBEHHOM peakuun, I'IO3BOI'IFHOLLI,€I7I MAGHTMd)MLI,MpOBaTb npeanoxeHHble opraHn4YecKkme BellecrTBea

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 Pa3/IMYHbIX GAKTOPOB: MPUPOAbI PearnpyroLimnx BeLLecTs,
KOHLLEHTPAUUN pearnpyrowmx BeLLecTs, TemnepaTypbl W NAOWAAN PEeaKUMOHHON MNOBEPXHOCTMU.
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-OPUEHTUPOBAHHbLIX 334aHWM Ha aHanuM3 GakToOpPOB, BAUAIOLMUX Ha WM3IMEHEeHue 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 334aHMMW HAa npumeHeHue npuHumna Jle-latenbe pna
HaxOXXAEeHWA HanpaBJeHUA CMeleHUA pPaBHOBECUMA XMMWUYECKOM peakuum U aHanu3 GakTopos,
B/IMAIOLLMNX HA CMELLLeHMe XMMUYECKOro paBHOBeCHA
Pasgen 6. PacTtBopbI
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OK 01

HoBeWnwne AOCTUKEHUA XUMUYECKOM HAYKM U XMMUYECKOWN TeXHONOTMN. Posib xumnn B obecneveHnn
3KO/IOTMYECKOM, SHEPTreTUYECKOM U NULLEBOM 6e30NacHOCTU, Pa3BUTUM MeaULUMHbI. MpaBuia NoOMCKa U
aHanM3a XMMMUYECKOW WHPOPMALMM U3 Pa3/IMYHBIX WMCTOYHMKOB (HayyHada M y4yebHO-Hay4yHas
MTepaTtypa, CpeacTBa MaccoBol MHGopmaLmu, ceTb MHTepHeT)

Tema 6.1. OcHOBHOe cogepXKaHue
MoHaTne o OK 02
pacTeopax Teopetuueckoe obyyeHue OK 07
PactBopeHue KaK ¢UsMKo-xmmuyeckuii npouecc. PactBopbl. Cnocobbl MPUroToBAEHUA PacTBOPOB. MK...
PactBopumocTb. MaccoBaa [0/ pacTBopeHHoro BeuwectBa. CmbIC/ NoKasaTensa npeaesibHo
A0MYCTUMOWN KOHLEHTPaLUUM 1 ero UCnoib30BaHUE B OLLEHKE 3Ko0rMdeckon 6esonacHocTy.
MpaBuna 3KoNOrMYecKM LenecoobpasHoOro noBeaeHUs B ObITy M TPyAOBOW AEATENbHOCTM B LENAx
COXpPaHEHUA CBOETO 340P0BbA N OKPYKaloLWEN NPUPOLHON cpeapbl; ONAaCHOCTb BO3AEMNCTBUA HA XKUBbIE
OpraHM3Mbl OnpeneneHHbIX BeLecTs.
PelweHne NpakTUKO-OPMEHTUPOBAHHbIX PACYETHbIX 3aZ4aHMI Ha PacTBOpPbI, UCNO/Ib3yeMble B ObITOBOM U
NpPOM3BOACTBEHHON AEATENBHOCTU YENOBEKA
Tema 6.2. OcHoBHOe copepXKaHue OKO01
UccneposaHue OK 02
CBOVICTB PacTBOPOB NaboparopHble 3aHATUA OK 04
NabopaTtopHan paboTa «[puroToBiieHNe pacTBOPOBY. MK...
MpuroTtoBeHMe PacTBOPOB 3a4aHHOM (MaccoBOM, %) KOHLLEHTPALMM (C NPAKTUKO-OPUEHTUPOBAHHbBIMMN
BOMpOCcaMu) 1 onpegeneHne cpeabl BOAHbLIX PacTBOPOB.
PelwweHne 3aga4 Ha NPMroTOBAEHME PAcTBOPOB
MpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaeprKaHue NPUKNALHOro Mmoaynn)
Pasgen 7. Xumusa B 6bITY M NPOM3BOACTBEHHOW AEATENbHOCTU YeNoBeKa OKO01
OK 02
Xvmusa B 6bITy n OcHoOBHOe coaepXKaHue OK 04
NpPOn3BOACTBEHHO
" peATenbHOCTU TeopeTtuyeckoe obyueHue OK 07
YyesloBEKa lK...

17




MpakTnyeckne 3aHATUA

MOWCK M aHanNM3 KencoB O MPUMEHEHUU XMMMUYECKMX BELLECTB M TEXHOJIOTMI C ydeTom Oyayuiein
NPOPECcCMOHANbHOM  [eATEeNbHOCTM MO TeMaM:  Ba)KHeWlue  CTPoUTesbHble  MaTepuansl,
KOHCTPYKLMOHHbIE MaTepuanbl, KPACKM, CTEKNO, KepamuKa, MmaTepuanbl [AA  INEKTPOHUKM,

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 aTTecTayuma no AucumnamHe (3aver) 2
Bcero 72
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3. YC/IOBUA PEAJIU3AL MU NPOTPAMMDbI OBLLEOBPA3OBATE/IbHOM
AUNCLMNAUHDI

3.1. TpeboBaHMA K MMHUMAZIbHOMY MaTepUaZIbHO-TEXHUYECKOMY
obecneuyeHuio

[Ons peanusauum MNporpammbl AUCUMMIUHBLI AONXHbI ObiTb NpPeayCMOTPEHbI
cnepyolmne cneumanbHble MOMeELWEHUA: y4ebHbIN KabUHET XMMUN.

- I0OCKa ayJAUTOpHAas
- CTOJI YYEHUUYECKU I

- CTyI

- HOyTOYK

- ctenapl: «llepuognueckas cucrema xumudeckux anemeHToB .M. Menaeneesay, «PacTtBopuMocTh
KHCJIOT, COJIEHl 1 OCHOBAHUM B BOJIE», «DJIEKTPOXUMUUECKUM sl HAIPSKEHUN METaIIOBY

- HarsAHbIe nocooust: Hedthb u mpoaykThl ee nepepadotku, CTEKII0 U n3eus u3 crexia, MuHepasl
U TOpHbIE NOpoibl, MuHepaibHble y100pEHUS

VMK 1o gucuuIninHe XUMHUS

3.2. UHdopmaumoHHOe obecneyeHne peanunsalmm NPorpammbl

1. Ons peanusaumm nporpammbl 6mMbnmnoTeyHbit PoHA 0b6pa3oBaTesIbHOM
OpraHusaumMmn AO/IKEH MMETb NeyvaTHble U/WUAKU INeKTPOHHble obpasoBaTesibHblie U
MHOOPMALIMOHHbIE  pecypcbl, pPEKOMEHAOBaHHble  ANA  WUCNO/b30BaHWUS B
obpasoBaTeNibHOM NpoLecce, He cTapwe 5 1eT ¢ MOMEeHTa U34aHuA.

2. PekomeHAyeMble nevyaTHble U34aHus No peanmsaumm obweobpasoBatesibHOM
AVCUMNANHBI MPeacTaB/ieHbl B METOAMYECKMX PeKOMeHAaUuMsaxX Mo OpraHM3aumm
obyyeHus.

4. KOHTPOJ1b U OLIEHKA PE3Y/IbTATOB OCBOEHWUA OBLLEOEPA3OBATE/IbHOM
ANCUUNJTUHDbI

KoHTpoNb 1 oueHKa pe3y/ibTaToB 06y4eHUA OCyLeCcTBAAETCA npenoaBatenem
B Npouecce MPOBeAEHUA MNPAKTUYECKUX 3aHATMM W nabopaTopHbix pabor,
TECTUPOBAHMA, a TaKXe BbINOAHEHUA OOyYalOLWMMUCA UHAMBUAYANbHLIX 3a4aHUN,
NPOEKTOB, UccneaoBaHUN. Pe3ynbTatbl 0byvyeHuA onpeaensatoT, yto obyyarowmeca
AOMKHbl  3HATb, MOHUMATb M AEMOHCTPUPOBATb MO 3aBEPLIEHUN U3yYEHUA
ANCLUMNANHDI.

Ona dopmMpoBaHMA, KOHTPONSA U OLLEHKM pe3y/nbTaTOB OCBOEHMA y4ebHOM
AVNCLUMNANHBI UCNONb3YETCA CUCTEMA OLLEHOYHbIX MEepPOnpUATUI, NpeacTaBaAtoLLan
coboM KomnaeKkc y4ebHbIX MeponpPUATUIA, COrNACOBAHHbIX C pe3ynbTaTammn obyyeHuns
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n cpopmynmnpoBaHHbix ¢ yyetom Droc COO

avcumnanude) n droc Ccno.

(NnpeameTHble pe3ynbTaThbl

no

Ne OK/NK | Mogynb/Pa3pen/Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpUATUNA
| OcHOBHOe coaepKaHue
1 dopmynmuposartb
Pasgen 1. OcHoBbI
6a3oBble NOHATUA U
CTPOEeHUA BelecTsa
3aKOHbI XMMUU
1.1 {[OKO01 CtpoeHune aTomoB Coctasnatb xumunyveckme |1. Tect «CTpoeHMe aTOMOB
XMMUYECKUX 3NEMEHTOB [HOPMYbl COEAUHEHUN B [XMMUYECKUX SNEMEHTOB U
M NpMpoaa XMMMUYECKOWN |COOTBETCTBUM CO npMpoaa XMMMUYECKOMN CBA3NY.
CBA3M CTeneHblo OKUCNeHnA 2. 3a4a4un Ha cocTaBneHue
XUMUYECKUX 3/IEMEHTOB, |XMMUYECKUX GopMyn
NCXOAA U3 BAJIEHTHOCTU U | ABYXaTOMHbIX COeAMHEHUI
3NEeKTPOoOTPULATENBHOCTU |(OKCMA0B, cynbdunaos, rmapmuaos
nT.m).
3. 3a4aHuA Ha UCNONb30BaHKe
XMMUYECKOM CUMBOJINKMU U
Ha3BaHMN COeAMHEHUI MO
HOMEHKNAType MeXAYHapoa4HOro
CO03a TEOPETUHECKON U
NPUKNAAHON XUMUN K
TPUBMA/IbHbIX Ha3BaHMIN ANs
COCTaB/IEHNA XMMUYECKMX
dopmyn ABYXaTOMHbIX
coeauMHeHUN (OKcMaos,
cynbdunaos, rmapuaos v T.M.) U
OPYrMX HeopraHUYecknx
COeANHEHUNIM OTAENbHbIX KNACcCOB
1.2 |OKO1 MNMeprnoanyeckunii 3akoH |XapaktepunsoBaTtb 1. Tect «MeTannnyeckue /
OK 02 n Tabanuya 4.U. XMMUYECKUE 3N1EMEHTLI B |HEMETAI/INYECKNE CBOMCTBA,
MeHpeneesa COOTBETCTBUM C UX 3/IEKTPOOTPULLATENIBHOCTb U
NOJIOXEHNEM B CPOACTBO K 3N1EKTPOHY
nepruogMyecKkom CUCTEME |XMMMUYECKMX 3/IEMEHTOB B
XUMUYECKUX 21EMEHTOB  [COOTBETCTBME C UX INEKTPOHHbLIM
A.N. MeHpeneesa CTPOEHUEM U NONOKEHUEM B
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OK/MNK

Mopaynb/Pa3aen/Tema

Pe3ynbTtaT 0byyeHus

TUNbl OL,EeHOYHbIX MepOoNpPUATUIA

nepuogmMyYecKkon cucteme
Xumuyeckux anementos A.U.
MeHaeneeBa».

2. MNpaKTnyeckmne 3agaHnA Ha
YCTaHOB/IEHME CBA3M MEXKAY
CTPOEHMEM aTOMOB XMMUNYECKNX
3/1IEMEHTOB N NEPUOANYECKUM
N3MEeHeHMeM CBOICTB
XUMUYECKUX INEMEHTOB M NX
COeANHEHWI B COOTBETCTBUM C
nonoxkeHnem Mepunoanyeckoi
cucteme.

3. NpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTmyecKkme 3a4aHma Ha
XapaKTepmsaumnto XMMNUYECKMX
anemeHToB: «MeTanaunuyeckue /
HemeTaNIMYecKne CBOWCTBa,
3/1EKTPOOTPMLATENBHOCTD U
CpPOACTBO K 3/IEKTPOHY
XUMUYECKUX INEMEHTOB B
COOTBETCTBUE C UX 3/IEKTPOHHbBIM
CTPOEHMEM U NONOKEHMEM B
nepuoamMyecKkon cucteme
XUMUYECKMX 3/1EMEHTOB

O.N. MeHpoeneesa»

Pasgen 2. Xumunueckune
peakuum

XapaKtepusosatb TUNbI
XUMUUYECKUX peaKLuit

KoHTponbHasa pabora
«CTtpoeHue BewecTsa U
XMMUYECKUE peakuum»

2.1

OKO01
OK 04

Trnbl XUMUYECKUX
peakumi

CocTaBnATb peakumnm
coegunHeHuUs,
pa3noxeHusa, obmeHa,
3amelleHuns,
OKUC/INTENbHO-
BOCCTaHOBUTE/IbHbIE
peakuum

1. 3agaym Ha cocTaBneHune
YPaBHEHWI peaKkLnii:

— COeAVHEHNA, 3aMeLLEeHNS,
pa3noxeHna, obmeHa;

— OKUC/IUTENbHO-
BOCCTAHOBUTENbHbIX PEaKLUii C
MCNo/Ib30BaHNEM MeToAa
3NeKTPOHHOro 6anaHca.

2. 3a4a4m Ha pacyeT maccbl
BelLecTBa nan obbéma

rasoB NO M3BECTHOMY KOJINYECTBY
BELLECTBa, Macce NN o6bEMY
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA
OZHOFO M3 Y4aCTBYHOLLNX B
peakuMmM BELLEeCTB; PACYETbI
maccbl (06bEMa, KonmyecTsa
BeLLLeCcTBa) NPOAYKTOB peakLumm,
€C/IM O4HO U3 BELLECTB UMeeT
npumecwu

2.2 INEeKTPONUTUYECKARA CocTaBnATb ypaBHEHUA 1. 3apaHuA Ha cocTaBneHne

ANCCOLMALMA U MOHHBIN |XMMUYECKUX peakLmm MOJIEKYNAPHBIX U MOHHbIX
obmeH MOHHOro obmeHa ¢ peakuMin C y4acTUem KUCAOT,
y4yacTmem OCHOBaHW U conei,
HEeopraHNYecKnx BELWECTB |yCTaHOBIEHWE N3MEHEHMUSA
KMCNOTHOCTM cpesbl
2. NabopatopHas paboTa "Tunbl
XMMUYECKMX peakumnin"

3 Paspen 3. CtpoeHune n |Uccneposatb ctpoeHne u |KoHTponbHasa pabora
CBOICTBA CBOIACTBA «CBOICTBA HEOPraHMUYECKUX
HeopraHU4YecKmux HeopraHUYeCcKUX BELLLeCTB (BeLLecTB»

BellecTs
3.1 |OKO01 Knaccnoumkauyms, Knaccuoumumposatb 1. Tect «kHomeHKnaTypa u
HOMEHKNATypa U HeopraHuyeckune Ha3BaHWE HEOPraHUYECKUX

CTpoeHHUe
HeOopraHn4eckux
BelwecTs

Bellecrea B COOTBETCTBUU
C UX CTpoeHnem

BELLECTB UCXOAA U3 UX
XMMUYecko Gopmy/ibl Unu
COCTaB/IEHNE XUMUNYECKOM
dopMmy bl UCXoaA U3 Ha3BaHUA
BELLECTBa N0 MeXxXAyHapoaHoM
WU TPUBUANBHOM
HOMEHKNaType».

2. 3a4a4M Ha pacyeT MaccoBOM
[07K (Maccbl) XMMUYECKOTO
anemeHTa (coegnHeHun) B
mMmonekyne (cmecu).

3. MNpaKkTnyeckue 3agaHunA no
KnaccudumKaumm, HOMeHKNAType U
XMUMUYECKMM dopMynam
HeopraHMYeCcKMX BELLLeCTB
Pas3/INYHbIX KNaccos.

4. MNpaKTUyecKme 3aaHunA Ha
onpepeneHme XMMn4ecKom
aKTUBHOCTM BELLECTB B
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA
3aBUCUMOCTUN BUAA XMMUYECKOM
CBA3M M TUMNA KPUCTANIMYECKOM
peweTku
3.2 |OKO01 PU3nNKo-XxMmunyeckmne YcTaHaBAmBaTb 1. Tect «OcobeHHOCTH
OK 02 CBOWCTBA 3aBUCUMOCTb PU3NKO- XMMUYECKUX CBOMCTB OKCU/OB,
HeopraHMYecKux XMMUYECKMX CBOMCTB KMCJIOT, OCHOBaHUN, aMmbOTEpPHbIX
BEL,ecTB HEeopraHMYECKNX BELLECTB |TMAPOKCUAOB M CONnemn».

OT CTPOEHUsA aTOMOB U
MOJIEKY/, a TaK}Ke TUNa
KpUCTaNnanMyeckom
peLeTkn

2. 3a4aHu1A Ha coCTaBNEHMe
YPaBHEHWNI XUMUYECKNX pPeaKL MM
C y4acTMeM NPOCTbIX U CNOXKHbIX
HeopraHM4YeCcKMX BELLECTB:
OKCMA0B MeTann0B8, HEMETaNN0B
N aMPOTEPHbIX 31EMEHTOB;
HeopraHMYecKMx KUCNoT,
OCHOBaAHMM U aMdOTEPHbIX
rMMAPOKCUAOB, HEOPraHMYEeCKNX
CONen, XapaKTepum3yoLLNX UX
CBOICTBA M cNocobbl NoyYeHuUs.
3. [paKTUKO-OpUEHTUPOBAHHbIE
TeopeTnyeckme 3agaHna Ha
CBOWMCTBA U Nojay4yeHne
HeopraHMYecKnx BeLLecTs
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA
3.3 | OKO01 NpeHTMdurKaums UccnepgoBatb 1. MpPaKTMKO-OPUEHTUPOBAHHbIE
OK 02 HeopraHM4YecKmx KayeCcTBEHHbIe peakunn  [3a4aHunA NO COCTAaBAEHUIO
OK 04 BeLllecTs HEeopraHMYeCcKNX BELLECTB |XMMMUUYECKMX peaKkuuii ¢ ydacTuem
HEeopraHMYeCcKnx BeLLecTs,
NCNoab3yeMblX ANA UX
naeHTUPUKaLum.
2.labopaTopHan paboTa:
“UpenTndmkaymn
HeopraHn4yeckmx sewects”
4 Paspen 4. CtpoeHne n |Uccneposatb ctpoeHne u |KoHTponbHasa pabora
CBOMCTBA OpPraHUYECKUX (CBOMCTBA opraHnyecknx |«CTpoeHue 1 CBOMUCTBA
BelecTs BeLecTs OpraHMYeCcKnUX BELLLeCTB»
4.1 | OKO01 Knaccnoumkauyms, Knaccuoumumposatb 1. 3agaHnA Ha cocTaBneHue
CTpOeHue U OpraHMYyeckune BeLecTBa B |Ha3BaHWN OpraHUYecKmx
HOMEHKAaTypa COOTBETCTBUM C UX coeaMHEHNN NO TPMBUAJIbHOM
OpraHNYeCKUX BELLECTB |CTPOEHMEM AN MeXXAYHAapOoaHOM
CMCTEMATMYECKON HOMEHKNAType.
2. 3ap4aHuMA Ha cocTasneHune
MO/HBIX U COKPALLLEHHbIX
CTPYKTYpPHbIX dopmyn
OpraHUYecKkux BeLecTs
OTAe/IbHbIX KNACCOB.
3. 3agaum Ha onpegeneHue
npocTenwen popmybl
OpraHMYeCcKon MONEKY/bI, NCX04A
N3 3/1IeMEHTHOTOo cocTaBa (B %)
4.2 | OKO01 CBOWCTBa OpraHNYecKux |YcTaHaBAMBaATb 1. 3apaHnA Ha cocTaBneHue
OK 02 coeguHeHn 3aBUCUMOCTb GU3NKO- YPaBHEHWUI XMMUYECKUX PeaKL i
OK 04 XMMUYECKMX CBOMCTB C y4aCTUeM OPraHMYEeCcKmx

OpPraHWYEeCKUX BELLLECTB OT
CTPOEHUA MOSIEKYN

BELLECTB Ha OCHOBaHUM UX
COCTaBa U CTPOEHMUS.

2. 3agaHunA Ha cocTaBneHune
YPaBHEHWNI XMMMUUYECKUX peaKkLUuid,
WUANOCTPUPYHOLLNX XMMUYECKME
CBOIACTBA C Y4ETOM MEXaHU3MOB
NPOTEKAHMA AAHHbIX PeaKkuMn n
reHeTU4eCKOM CBA3U
OpraHNYeCcKnx BeLLECTB Pa3HbIX
KNaccoB.
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA
3. PacyeTHble 3aga4m no
YPaBHEHUAM peaKLUUi € yyacTuem
OpraHNYecKkux BeLLEecTB.
4. NabopaTtopHana paboTa
“MpeBpalLLeHna opraHUYeCcKnx
BeLLLeCTB NpW HarpeBaHUn"
43 | OKO01 NpaeHTMduMKaums Uccnepgosatb 1.MpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 OpraHNYeCKUX BELLECTB, |KAa4YeCTBEHHbIE PeaKUUM  |3a4aHUA MO COCTABIEHUIO
OKO04 MX 3Ha4YeHne " OpraHnyeckmx XMMUYECKMX PeaKkLUmii C y4acTuem
npMMeHeHne B 6bITOBOW |cOeAMHEHUI OTAE/bHbIX |OPraHMYECcKMX BELLECTB, B T.Y.
M NPOU3BOACTBEHHOM Knaccos NCNoNb3yeMblIX ANA UX
OeATeNbHOCTU YenoBeKa naeHTUdMKaLmMmn B 6bITy U
NPOMbILLUAEHHOCTH.
2.labopaTopHas pabora:
“UpeHTndMKaLMa opraHNYecKmx
coeMHEeHNI OTAEeNbHbIX KnaccoB”
5 Paspgen 5. XapaktepusoBaTb
KuHeTtuueckue un BAUSIHUE PA3/INYHDIX
TepMmoauHamuuyeckue |¢paKTopoB Ha paBHOBecue
3aKOHOMEpPHOCTU MU CKOPOCTb XMMMUUYECKUX
NPOTEeKaHuA peakumii
XUMUYECKUX pPeaKLui
5 [OKO01 CKOpOCTb XMMUYECKUX  [XapaKTepu3osaTb MpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 peakumin. XuMMYECcKoe |BAMAHME KOHLEHTPAUMN |TeopeTUYecKue 3a4aHuna Ha
paBHoBecue pearnpyowmx BeWwecTs U |aHanms GakTopos, BANAIOLWMX Ha
TemnepaTypbl Ha CKOPOCTb [U3MEHEHME CKOPOCTH
XUMUYECKUX peaKLmni XMMUYECKOM peakuuu. MpaKkTuko-
XapakTepun3oBaTb OpPMEHTUPOBAHHbIE 3aZaHMA Ha
B/INSIHNE U3MEHEHMUA npMmeHeHne npuHuuna fle-
KOHUEHTpauumn Bewects, |LLUaTtenbe ans HaxoxaeHun
peakumu cpeabl n HanpaB/NEeHNS CMELLLEHNA
TemnepaTypbl Ha pPaBHOBECUA XMMMUUYECKON
CMELLLEHME XMMMUYECKOTO |peaKkLnm 1 aHanu3 GaKkTopos,
paBHoBecKuA B/INAOLWNX HA CMELLEeHME
XMMUYECKOrO paBHOBECUSA
6 UccnepoBatb UCTUHHbDIE

Pasgen 6. PactBopbl

pacTBopbI € 3a4aHHbIMU
XapaKTepucTMKamm
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA
6.1 | OK01 lNoHATHe O pacTBOpax Pasnnyatb UCTUHHbIE 1. 3a4a4m Ha npuroToseHue
OK 02 pacTeopbl pacTBoOpoOB.
2. NpaKTUKO-OpUEHTUPOBAHHbIE
pacyeTHble 3a4aHNA Ha
ANCNepCHble CUCTEMDI,
ncnonb3yembie B 6bITOBON U
NPOn3BOACTBEHHOM
AEeATeNbHOCTM YenoBeKa
6.2 [ OK01 UccnepoBaHue cBoiictB |WccnenoBatb pusmKko- NabopaTtopHas paboTa
OKO04 pacTBopoOB XMMUYECKME CBOMCTBA “MpurotosneHne pactsopos”
NCTUHHBIX PAaCTBOPOB

Il | NpodeccnoHanbHO-OpUEHTUPOBAHHOE COAEPKaHUE (coaepKaHue NPUKIALHOIO MoAYAA)

7 Paspen?. OueHuBaTb NocneacTsma |3awmTa Keiica (c yuetom
Xumua B 6biTy n 6bITOBOI U 6yayweit npodpeccuoHanbHoM
NPoO13BOACTBEHHOMU NpPoO13BOACTBEHHOMU AeATeNbHOCTH)

DEeATeNbHOCTU AeATeNbHOCTU YenoBeKa C
yenoseka NO3MLMIA 3KOIOTMYECKOMN

6e3onacHocTU

OK 01
OK 02
OK 04
OK 07

Xvmusa B 6bITy U
NPOn3BOACTBEHHOM
AeATeNIbHOCTM YeNoBeKa

OueHunBaTtb NnocneacTsns
6bITOBOW U
NpPoOn3BOACTBEHHO
[eATeNbHOCTN YenoBeKa ¢
NO3ULMI 3KONOTUYECKOM
6e3onacHocTU

Kelic (c yueTom byayuien
npodeccnmoHanbHoMm
AeATeNbHOCTH)

BO3MOMKHble TEMbl KENCOB:

1. NoTenneHne KAMMaTa U
BbICBODOOXKAEHME ra30BbIX
r'MAPaToOB CO AHA OKeaHa.

2. byaywue matepuanbl gna asua-
, MALMHO- N NPUBOPOCTPOEHMUA.
3. HoBble maTtepuanbl gna
CONHeYHbIx HaTapen.

4. JleKapcTBa Ha OCHOBe
pacTuUTeNbHbIX NpenapaToB
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