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1. OBLLLAAl XAPAKTEPUCTUKA PABOYEI NPOrPAMMDbI
OBLLEOGPA3OBATE/IbHOM AUCLMM/IUHBI « XUMUSA»

1.1. Mecto AMCUMNAMHBI B CTPYKTYpEe OCHOBHOW MNpPodeccCUoHaNbHOM
obpasoBaTtenbHOM Nporpammbl

Tpyno0emMKoCTb ANCUUNINHBI «XMMKUA» Ha 6a30BOM YPOBHE cocTaBasAeT 72 vaca,
13 KoTopbix 64 yaca — 6a30BbIN MoayAb (6 pa3genos) u 8 4acoB — NPUKAAAHON MOAY/b
(1 pasgen), BKAOYAKOWMMA NPAKTUKO-OPUEHTUPOBAHHOE COAEP)KaHNE KOHKPETHOM
cneunanbHoctn 35.02.05 Arporomus.

MpuKnagHo moaynb BKAOYaeT oguH pasgen. Pasgen 7 «Xumua B ObITy U
NPOM3BOACTBEHHOW  AEATeNbHOCTUM  4YesioBEeKa»  peanusyetcA  Ana  Bcex
npodeccuii/cneymanbHOCTEN Ha MaTepuane KencoB, CBA3AHHbIX C 3KOJIOTMYECKOM
6e30MacHOCTblO M OUEHKOW nocneacTBuii  H6bITOBOM UM MPOM3BOACTBEHHOWM
AEATeNbHOCTM, NO oOTpacnam  byaywen npodeccMoHanbHOM  AeATeNbHOCTU
obyuatowmxcs.

MNepuons obyyeHnAa UM pacnpegeneHMe No  CemMecTpam  onpeaensier
obpasoBaTenibHaa OpraHM3aLUna CaMOCTOATENIbHO, C Y4ETOM IOTMKKU GOPMUPOBaHUS
npegMmeTHbIX  pe3ynbTatoB, O6WMX W NPOPECcCMOHaNbHbIX  KOMMNETEeHLMUN,
MeXKNpeaMeTHbIX CBA3EN C APYTMMM AMCUMNAMHAMKM 06weobpa3oBaTeibHOroO U
obwenpodpeccnoHanbHOro UMKA0B y4ebHOro naaHa.

1.2. Llenn 1 nnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUNINHDI

1.2.1. Uenm n 3agaum ANCUUN/INHDI

dopmunpoBaHMe y CTYAEHTOB NPeACTaBAeHMA O XMMUYECKOW COCTaBAAOLLEN
€CTeCTBEHHO-HAY4YHOM KapTMHbI MMPA KaK OCHOBbI MPUHATUA PELLEHNI B XKU3HEHHbIX U
NPOW3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOIO NOBEAEHUA B MPUPOLHOM cpese.

3apauun AUCUUNINHDI:

1) chopmumpoBaTb MOHMMAHME 3aKOHOMEPHOCTEM MPOTEKAHUA XUMUYECKUX
NMPOLLECCOB U SIBNEHWUIM B OKPYrKalolen cpee, LeNOCTHOM HAay4YHOW KAapTUHbI MUPa,
B3aMMOCBA3M M B3aMMO3aBUCMMOCTUN ECTECTBEHHDIX HAYK;

2) pa3BUTb yMeHMA CcOoCTaBnATb GOPMYNbl HEOPraHUYECKUX M OPraHUYEcKuX
BELLECTB, YPaBHEHMA XMMUYECKUX peaKLMin, OO bACHATb UX CMbIC/, MHTEPNPETUPOBATb
pe3ynbTaTbl XMMUYECKMUX IKCNEPUMEHTOB,

3) cdopmupoBaTb  HaBblKM  MNPOBEAEHMA  MPOCTEMINX  XMMWUYECKUX
3KCMEepPUMMEHTA/IbHbIX  MCCNedoBaHMA € cobnogeHvem npasua  6esonacHoro
obpalleHuna ¢ BewecTsamm 1 nabopatopHbim 060pyaoBaHMEM;

4) pa3BUTb YMEHUA WMCMONb30BaTb MHOOPMALMIO XMMMUYECKOro XapakTepa U3
Pa3/INYHbIX NCTOYHUKOB;



5) cdopmmnpoBaTtb yMmeHUA NPOrHO3MpoBaTb NOCNEACTBUA CBOEN AEATENbHOCTU U
XMMUYECKUX MPUPOAHDIX, ObITOBbIX M NPOM3BOACTBEHHbIX MPOLECCOB;

6) cpopmmpoBaTb NOHMMAHME 3HAYMMOCTU AOCTUMKEHUIA XUMMUYECKOM HAYKU U
TEXHONOMMN ANA PAa3BUTMA 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

dopmupyembix O6uwme OucuunanHapHbie

KomneTeHuuii

OK 01. B yactu Tpyao0BOro BOCNUTAHUA: - B/IaE€Tb CUCTEMOM XMMWYECKUX 3HAHMKN, KOTOpas  BK/IOYaAET:
BbibupaTb - TOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTM | OCHOBOMNOANAralowme MOHATUA (XMMWYECKUA 3/1IEMEHT, 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 OKUCAEHMA, XMMUYEeCKan
npodeccnoHan | TEXHONOTMYECKOM M COLlMANbHOM HanpaBAEHHOCTH, | CBA3b, MOJIb, MOASIPHAA Macca, MOAAPHbIN 06bem, YrnepoaHblii CKenerT,
bHOWM CnocobHOCTb MHUUMMPOBATb, NAAHMPOBATb W | GYHKUMOHANbHAA FPynna, pagukan, nsomepusa, M3o0Mepbl, roOMOSIOFMYECKUIA
[EATEeNbHOCTU | CAaMOCTOATE/NIbHO BbINOJIHATL TAKYIO AEATENbHOCTb; | PAA, FTOMONOTU, YINEeBOA0POAbI, KNCNOPOA- M a30TCoAepKalume coeAnHEHUA,
NPUMEHUTENBH | - nHTEpec K Pa3NMNYHbIM cbepam | BMONOrMYECKM aKTUBHbIE BellecTBa (yrnesoapl, *uUpbl, 6e1Kkn), moHomep,
0 K pa3/IMyHbIM | NpodeccMoHaNbHOM AeATENbHOCTH, nonnMmep, CTPYKTYpHOE 3BEHO, BbICOKOMONEKYNAPHbIE COeAMHEHUS,
KOHTEKCTaM OBnapgeHune YHUBepcanbHbIMU Yu4e6HbIMM | KpUCTANINYECKAn pelleTKa, TUMbl XMMUYECKUX peaKkunin (OKMCAUTEeNbHO-

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

- CaMOCTOATENIbHO dopmynunposaTtb n
aKTyanusmposatb npobnemy, paccmatpusaTtb ee
BCECTOPOHHE;

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

- onpegensatb UENM [AeATeNbHOCTH,
napameTpbl U KPUTEPUM UX AOCTUNKEHUS;
- BblABNATb 3aKOHOMEPHOCTM U MPOTUBOPEYMA B
pPaccCMaTpPUBaEMbIX ABNEHUSAX;

3a4aBaTb

BOCCTAaHOBUTE/IbHbIE, 3K30-N SHAOTEPMUYECKME, PEAKLUN MOHHOTO 06MeHa),
PacTBOP, INEKTPONUTbI, HESNTIEKTPOINTbI, NEKTPOIMTUYECKAA gMccoLmnaums,
OKUCNUTENb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMUYECKON peaKkumn, XMmMn4eckoe
paBHOBECME), TEOPUW U 3aKOHblI (TEOPUS XMMWUYECKOrO CTPOEHMA
opraHuyeckux BewectB A.M. byTtneposa, Teopua 31EKTPOAUTUYECKOM
auccoumnaumm, nepuogmyeckmin 3akon .. MeHaeneesa, 3aKOH COXpaHeHUSA
Maccbl), 3aKOHOMEPHOCTU, CUMBOIMYECKUI A3bIK XMMUKM, PaKTONOrNYeCcKme
CBeZleHuNs O CBOWMCTBaX, COCTaBe, Nojy4yeHun n 6e30nacHOM MCMo/Ib30BaHUM
Ba)KHEWMLIMX HEOPraHMYECKMX W OpraHUYecKMx BelectB B OblTy w
NPaKTUYECKOM AeATeIbHOCTU YeI0BEKa;

- YMETb BbIABNATbL XapaKTEpPHble MNPU3HAKM U B3aMMOCBA3b W3YYEHHbIX
NOHATUIN, NPUMEHSATb COOTBETCTBYHOLLME MOHATUA NPU ONUCAHUM CTPOEHUA U




- BHOCUTb KOPPEKTUBbI B A€ATENbHOCTb, OLLEHMBATb
COOTBETCTBME pPe3ynbTaTOB LENsAM, OLEHMBATb
PUCKKN NOCNeACTBUN AeATENbHOCTY;

- pa3BMBaTb KPEaTUBHOE MblLUNEHNE NPU PELLIEeHUN
XM3HEHHbIX Npobaem

6) 6a3oBble uccnegoBaTesibCckue 4enucTBuA:

- B/lageTb HaBblKaMW y4yebHO-MUcCnen0BaTENbCKOM
n NPOEKTHOW 0eaTeNbHOCTH, HaBblKamu
paspelleHns npobnem;

- BbIABNATb MNPUYUHHO-C/IEACTBEHHbIE CBA3U U
aKTyanus3MpoBaTb 3a4advy, BblABUraTb rmnoTesy ee
peleHus, HaxoAuTb apryMeHTbl ana
[lOKa3aTe/IbCTBa CBOUX YTBEPXAEHWMN, 3adaBaTb
napameTpbl U KPUTEPUU pPeLLEeHUS;

- aHaNM3MpoBaTb MOJIyYEHHble B XO4Ee pelleHUs
334a4M pe3ynbTaTbl, KPUTUYECKM OLEHMBATb WX
[OCTOBEPHOCTb, MNPOrHO3MPOBaTb WM3MEHEeHMe B
HOBbIX YC/10BUAX;

- YMETb NEepPeHOCUTb 3HAHWA B NO3HABaTE/IbHYIO U
NpPaKTUYeCcKyto 061acTU KMU3HeAeATeNbHOCTY;

- YMeTb WHTErpMpoBaTb 3HAHUA W3  Pa3HbIX
npeameTHbIX obnacrteit;
- BblgBMraTb  HOBble  Waewn, npeanaraTb

OpPUTMHANbHbIE NOAXOAbl U PELLEHUS;
- CNOCOBHOCTb UX UCNOIb30BAHUSA B
Nno3HaBaTe/IbHON U COUMaAIbHOM NPaKTUKeE

CBOICTB HEOopPraHMn4YeCKnx mn opraHn4eCKknx Bewecte MU Uux npeBpau.l,eHMﬁ;

BbIABNATb  B3aMMOCBA3b  XMMMYECKUX  3HAHMW C  MNOHATUAMW W
npeacTaBNeHUAMMN APYTrMX eCTECTBEHHOHAYYHbIX MPeaAMETOB;

- YMeTb MCMNO/b30BaTb HAaMMEHOBaHUA  XMMUYECKUX  COeAMHEHWUN
MEXAYHAPOAHOro COl3a TEOPETMYECKON W  MPUKAALHON XUMUU U

TPUBMA/IbHbIE HA3BAHWA BaXKHENLLMX BELLECTB (3TU/IEH, AUETUNEH, NTULLEPUH,
deHon, bopmanbaerna, yKCycHasa KUCNOTa, IMULNH, YTapHbIN ras, yrIeKUCbIn
ras, aMMMak, raweHas M3BeCTb, HeralweHaa W3BecTb, MUTbEBAA coda U
APpYrux), coctaBnatb GopMy/ibl HEOPraHUYECKMUX U OPraHUYECKUX BELLECTB,
YPaBHEHUA XMMMUYECKUX peakuuii, 0OBACHATb MX CMbICA; NOATBEPXKAATb
XapaKTepHble  XMMW4YEeCKMe CBOWCTBA  BELWECTB  COOTBETCTBYHOLMUMMU
3KCMepMMeHTaMM U 3aNUCAMMU YPaBHEHUN XMMUYECKUX PeaKLuuUii;

- YMeTb YCTaHaBAMBATb MPUHAANEKHOCTb WM3YYEHHbIX HEOPraHUYEeCKUX U
OpraHMYeCcKMx BELECTB K ONpeaesieHHbIM Kaaccam M rpynnam coeauHeHun,
XapaKTepM3oBaTb MX COCTaB M BaKHeMlIMe CBOMCTBa; OnNpenenAtTb BUAb
XMMUYECKMX CBA3EN (KOBa/NIeHTHAA, MOHHAA, MeTaN/IM4yecKan, BOAOPOAHaA),
TUNbl KPUCTANNINYECKMX PELLETOK BELLECTB; KNAacCMPULUMPOBaTb XMMUYECKNE
peakuuu;

- chopmupoBaTb NPeACTaBAEHUSA: O XMMMYECKOW  COCTaBAAloWEN
€CTEeCTBEHHOHAYYHOW KapTUHbI MMUpPA, POJN XMMUU B MO3HAHUM SABAEHWUM
npupoapl, B GOPMMPOBAHMM MbIWNEHUSA W  KYAbTypbl JMYHOCTU, €e
YHKUMOHAIbHOM rPpaMOTHOCTU, HEOBXOANMMOM ANA peLleHUa NPaKTUYeCcKux
3a/ia4 M 3KONOTMYeCcKM 06OCHOBAHHOIO OTHOLWEHMA K CBOEMY 340POBbIO U
npupoaHo cpeae;

- YMeTb NPOBOAMUTbL PaACYeTbl MO XMMUYECKMM GOPMYyaM U ypaBHEHUAM
XMMUYECKMX  pPeakuni €  MCNo/Mb30BaHMEM  OU3MYECKMX  BEJIUYMH,
XapaKTepum3yoLWwmMX BELLECTBA C KOJIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBMA) ra3oB, KOMYECTBA BELWECTBA; WCMNO/b30BaTbh
CUCTEMHbIE XMMMUYECKME 3HAHUA A1A NPUHATUA PELUEHUMA B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMM N UX MPUMEHEHMEM




OK 02.
Ncnonb3osatb
COBpPEMEHHble
cpencTea
NMOMUCKa,
aHanusa u
MHTepnpeTaum
N MHGOpMaumm
n
MHbOPMaLMOH
Hble
TEXHOI0TUK
ana
BbINO/IHEHUA
EENED
npodeccnoHan
bHOM
OeATeNbHOCTH

B 0621aCTH LLEHHOCTU HAY4YHOTO NO3HAHUA:

- CchOpPMMPOBAHHOCTb MWPOBO33PEHMS,
COOTBETCTBYIOLLErO  COBPEMEHHOMY  YPOBHIO
pPasBMTMA HayKM M OOLLECTBEHHOW MNPAKTUKK,
OCHOBAHHOTO Ha avanore KY/IbTYp,
CNOCOBCTBYOWEro OCO3HAHWIO CBOEro MecTa B
NMONIMKYIbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHNE A3bIKOBOM WM YMTATENbCKOM
KyNbTypbl KaK CpeAcTBa B3aMMOAEWUCTBUSA MEXKAY
JNOAbMU U NO3HAHUSA MUPa;

- 0CO3HaHMEe UEHHOCTM Hay4YHOM [eATeNbHOCTH,

rOTOBHOCTb OCYLLECTBNATD NPOEKTHYIO n
nccnefoBaTeNbCKYHO AEeATeNbHOCTb
WHAVBUAYANbHO U B rpynne;

OBnageHune YHUBEpCanbHbIMMU y4yebHbiMmK
No3HaBaTe/NIbHbIMU AeCcTBUAMMU:

B) paboTa c uHpopmaumeii:

- BNlafeTb HaBblKaMM MoAyYeHUA MHPOPMaLUM U3
MCTOYHMKOB PasHbIX TUMNOB, CAaMOCTOATE/IbHO
OCYLLECTBAATb MNOUCK, aHANN3, CUCTEMATM3ALNIO U
WHTepnpeTaLmo MHPOPMALUKN PA3IUYHBIX BUA0B U
dopm npeacraBneHus;

- €034aBaTb TEKCTbl B Pas/vyHbIX $opmaTtax C
YY4ETOM Ha3HayeHuMa MUHPopmauun U LeNeBoi
ayauTopun, BblbMpaa onTumanbHyio  popmy
npeAcTaBfeHUs U BU3yanum3aumm;

- OLUEHMBATb [OCTOBEPHOCTb, /NIETMTUMHOCTb
WHPOPMaLMM, ee COOTBETCTBME MPABOBbIM U
MOPaNbHO-3TUYECKMM HOPMaM;

- WCMO/Ib30BaTb CpeacTBa MHPOPMALMOHHBIX U
KOMMYHUKALMOHHbIX TEXHONOTMA B peLleHun
KOTHUTUBHbIX, KOMMYHMKaTUBHbIX n

- YMeTb NNaHWpOBaTb M  BbIMNOAHATL XMMUYECKUN  SKCMEPUMEHT
(npeBpalLeHNs opraHMYECKUX BELLECTB NPW HarpeBaHUK, Noay4YeHne aTuAeHa
N U3yyeHMe ero CBOMCTB, KAaYeCTBEHHbIE peakuMu Ha anbaernabl, Kpaxman,
YKCYCHYIO KUCNOTY; AeHaTypauus 6es1KoB NPy HarpeBaHWu, LLBETHbIE peakumnm
6e/1KoB; NPOBOAMUTL PEAKLUN MOHHOTO 0OMeHa, onpeaenaTb cpeay BOAHbIX
pPacTBOPOB, Ka4yecTBEHHble peaKkumu Ha cyabdart-, KapboHaT- n xJopua-
aHMOHbI, HA KAaTMOH AaMMOHMSA; PeLaTb SKCNEPUMEHTA/IbHbIe 33a4auyn no
Temam "MeTtannbl" u "Hemetannbl") B COOTBETCTBUM C NPABUAAMU TEXHUKMK
6esonacHocTM npu obpaweHMn C  BewecTtBamnm W slabopaTopHbIM
obopyaoBaHMeEM; NPeACTaBAATb PE3Yy/bTaTbl XMMUYECKOrO 3KCNepUMEHTa B
dopme 3anmncu ypaBHEHWUIM COOTBETCTBYHOLMX PeakumMin u GopmynanpoBatb
BbIBOAbl HAa OCHOBE 3TUX Pe3y/1bTaToB;

- YMETb aHa/IN3MPOBaTb XMMUYECKYIO MHGOPMALMIO, NOYHAEMYHO U3 PA3HbIX
NMCTOYHUKOB (cpeacTs maccoBon MHGopmauumn, cetb UHTEpHET n gpyrue);

- BNAaAeTb OCHOBHbIMWM METOA4AMM HAy4yHOro MO3HAHWA BELWEeCcTB U
XMMUYECKUX  ABNEeHUM  (HabnwopeHwe, U3MepeHMe,  SKCMEPUMEHT,
MOAEeNNPOBaHME);

- YMeTb NPOBOAMUTb PacYyeTbl MO XMMUYECKMM GOPMYyNam W ypPaBHEHUAM
XMMUYECKMX  peakuuit C  MCNonb3oBaHMEM  GU3MYECKMX  BEWNYMH,
XapaKTepM3yoLWMX BELLeCTBA C KONIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBMsA) rasoB, KOAMYECTBA BELWLECTBA; WCMNO/Ib30BaTb
CUCTEMHbIE XMMWYECKMUE 3HAHUA AN MPUHATUA PELUEHUA B KOHKPETHbIX
YKM3HEHHbIX CUTYaLUMAX, CBA3AHHbIX C BELLECTBAMU N UX MPUMEHEHMEM




OpPraHn3auMMOHHbIX 3a4a4d C CO6J'HO,CI,€HM€M
Tpe6OBaHMﬁ SProHOMUKN, TEXHUKU 6e3OI'IaCHOCTM,

TMIrMeHbl, pecypcocbepexeHns, NpPaBoOBbIX WU
3TUYECKUX  HOPM, HOPM  MHPOPMALMOHHOM
6e3onacHocTy;

- BIafeTb HaBblKaMW PAcrno3HaBaHMA U 3aLMTbI
nHbopmauum, tHdopmaumoHHoON GeszonacHoCTH
JIMYHOCTY;

OK 04.
3ddpeKkTnBHO
B3aMMOelncTB
0BaTb U
paboTaTb B
KON/IEKTUBE U
KOMaHge

- roTOBHOCTb K CaMOopasBuUTHIO,
CaMOCTOATE/IbHOCTU M CAMOONpPeaeNeHuIo;
-0BNafAeHue HaBblKaMMU y4ebHo-
NccNenoBaTe/IbCKON, MPOEKTHOM W couMasibHOM
NEeATeNbHOCTY;

OsnapgeHune YHUBEpCcanbHbIMU
KOMMYHUKATUBHbIMU A4eUCTBUAMM:

6) coBmecTHaa AeATe/IbHOCTb:

- MOHMMaTb W WUCNONb30BaTb NPEUMYLLECTBA
KOMaHAHOW U NHAMBUAYaANbHOM paboThbl;

- NPUHMMaTb LEAM COBMECTHOW AeATeNbHOCTW,
OpraHM30BbIBaTb U KOOPAMHUPOBATL AENACTBMA MO
ee [JOCTUXEHWIO: COCTaBAATb NaaH AeUCTBUM,
pacnpeaenaTb Poau C y4eTOM MHEHUM YYAaCTHUKOB
obcyxaaTb pe3y/ibTaTbl COBMECTHOM paboTbl;

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

- OCyWecTBNATb MO3UTUBHOE CTpaTerMyeckoe

noBefeHMe B Pa3/IMYHbIX CUTyauMaX, NPOSABAATb
TBOPYECTBO N BOOOparkeHne, 6biTb UHULMATUBHbBIM
OBnageHne yHUBEPCANbHbIMU PeryasTUBHbIMMU
pencrTesmamm:

- yMeTb MNAaHWPOBaTb W  BbINONHATb  XMMMUYECKUA  IKCMEPUMEHT
(npeBpaLyeHna opraHUYecKnx BELECTB NPU HarpeBaHuu, NoayYeHme 3TUAeHa
N U3yYyeHWe ero CBOMCTB, KaUeCTBEHHbIe peakuun Ha anbAeruabl, Kpaxman,
YKCYCHYIO KMCNOTY; AeHaTypaLmsa 6enKoB Npu HarpeBaHuu, LIBETHbIE peaKLmm
6enKoB; NPOBOAUTL pPeaKkLMm MOHHOro obmeHa, onpenensaTb cpesy BOAHbIX
PacTBOPOB, KayecTBEHHble peaKkuuu Ha cynbdaTt-, KapboHaT- u xnopua-
aHMOHbI, HAa KAaTMOH AaMMOHMS; PEeLaTb 3KCNEPMMEHTA/IbHblIe 33aZayu Mo
Temam "MeTtannbl" n "HemeTtannbl") B COOTBETCTBUM C NPaBUNAMU TEXHUKMU
6esonacHocTM npu obpaweHun C BewectBaMn U NabopaToOpHbIM
obopyaoBaHMeM; NPeACTaBAATb Pe3ynbTaTbl XMMUYECKOTO SKCNepUMEHTa B
dopme 3anMcu ypaBHEHUI COOTBETCTBYIOLMX Peakunin u GopmynmposaTtb
BbIBOAbl HA OCHOBE 3TUX Pe3y/IbTAaTOB




r) npuHATHUE cebsa u apyrux nogen:

- NPUHMMATb MOTMBbI U APIrYMEHTbI APYrnx Ntoaemn
npwu aHanunse pes3ynbTaToB AeATENbHOCTY;

- NpM3HaBaTb CBOE MPABO W MPaBO APYruxX Noaen
Ha OLWWNOKMK;

- pa3BMBaTb CNOCOOHOCTb MOHMMATb MUP C
No3nLMN APYroro YenoBeKa;

OK 07.
CoaencrsoBaTb
COXPaHEeHWIO
OKpyXKatoule
cpeapl,
pecypcocbepe
KEHWUIO,
NPUMEHSATb
3HaHus 06
N3MEHEeHUN
KNMMaTa,
NPUHLMNbI
b6epexkmBoro
npou3BoOACTBA,
3pdEKTUBHO
nencTsoBaTb B
Yype3BblYaMHbIX
CUTyaumax

B 061acTH 3KONIOrMYECKOro BOCNUTaHUA:

- cPOPMMUPOBAHHOCTb 3KOJIOTMYECKOW KyNbTypbl,
NOHUMAHWE BAUAHUA COLMAIbHO-3KOHOMMUYECKUX
NPoOLEeccoB Ha  COCTOSIHWE  MPUPOAHON MU
coumanbHOM cpeabl, 0Oco3HaHMe rnobanbHOro
XapaKTepa 3KoN0rMyecknx npobniem;

- NNaHUPOBaHME U OCYLLEeCTBAEHUEe AeWCTBUN B
OKpY’Kalollel cpede Ha OCHOBEe 3HaHuA ueneu
YCTOMYMBOroO Pa3BUTUA YE/10BEYECTBa;

aKTUBHOE HenpuaTUe AENCTBUI, MPUHOCALLNX BPe,
OKpYrKalolleln cpeae;

- YMeHMe nporHo3MpoBaTb HebnaronpusaTHble
3KOJIOrMYecKMe NnocneacTsma npeanpuHUMaemMblxX
AencTBnin, NpeaoTepaLlaTh ux;

- paclmpeHune onbiTa
3KOJIOrMYECKOM HanpaBAeHHOCTH;
- OB/lageHune HaBblKaMu Y‘-Ie6H0-MCC}1€[J,OBaTEHbCKOVI,
I'IpOEKTHOVI n cou,maanoﬁ AeATeNbHOCTU,;

AeATENbHOCTU

- cdopmupoBaTb MNPEACTaBNEHUA: O XMMMUYECKOM  COCTaBAAOLWLEN
€CTEeCTBEHHOHAYYHOW KapTUHbI MMUPA, POJN XMMUU B MO3HAHUU ABNEHWUM
npupogpl, B GOPMUPOBAHUM MbBIWNEHUA W  KyAbTypbl JUYHOCTU, ee
GYHKLMOHANbHOM rPaMOTHOCTU, HEOBXOAMMOM ANA pelleHmA NPAKTUYECKMX
3a/ia4y M 3KONOrMYeckn 06OCHOBAHHOIO OTHOLUEHMA K CBOEMY 340POBbIO U
npupoaHo cpeae;

- ymeTb cobnt04aTb NpaBmIa IKONOTMYECKU LLenecoobpasHoro noseaeHua B
6bITY M TPYAOBOM AeATENbHOCTU B LENAX COXPaHEeHMA CBOEro 340pO0BbA U
OKpy’Katoler NpupoaHOM cpeapl; Y4uTbiBaTb OMACHOCTb BO3AEMCTBMA Ha
¥KMBble OPraHn3Mbl onpeaeseHHbIX BELWEecTB, NOHMMAA CMbICA MOKa3aTens
npeaenbHOM A0NYCTUMOM KOHUEHTPaLMn




2. CTPYKTYPA U COOEPKAHME OBLLEOEPA30OBATE/IbHOM AUCLIUM/IUHDI

«XUMUA»

2.1. O6vem aucuMNANHbI U BUADbI y4ebHOo paboTbl

Bup, yuebHoM paboTbi

O6bem B yacax

O6bem 06pasoBaTe/sIbHOM NPOrpamMmmbl AUCLUTJIMHDI 72
B T.4.

OcHOBHOEe coaepXKaHue 68
BT. Y.

TeopeTuyeckoe obyyeHue 32
NPaKTUYEeCKne 3aHATUSA 34
nabopaTopHble 3aHATUA

MpodeccnoHanbHO-0pUEHTUPOBAHHOE COAEpPKaHUeE (coaeprKaHue

NPUKNAaZHOro moayns) °
BT. Y.

TeopeTnyeckoe obyyeHue 2
NpaKkTUYeCcKme 3aHATUA 4
MpomerKyTouHan aTrectaumsa (3aver) 2
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2.2. TemaTUyeCKuUii NNaH U coaepKkaHue gUCLUNAUHDI

HauvmeHoBaHue

CopeprkaHue yuebHoro matepmana (ocHoBHoe U NpodeccuoHabHO-OPUEHTUPOBAHHOE),

O6bem yacos

dopmupyemblie

pa3aenos u tem NnabopaTtopHble U NPaKTUYECKUe 3aHATUA, NPUKNALHOK MoAayb KoMneTeHLum
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 obyyeHue 2
31EMEHTOB U . .
npUpoaa CoBpemeHHaa Mogenb CTPoeHMA aTtoma. CMMBOIMYECKUI A3bIK XMMWU. XUMUYECKUIA 3N1EMEHT.
CUMUYECKOD JNeKTPOHHasa KoHourypauma atoma. Knaccudmkauma XMMUYECKUX 3NeMeHTOB (s-, p-, d-a1emeHTbl).
cBA3M BaneHTHble 3NEKTPOHDI. BaneHTHOCTb. DNeKTpPOoHHasA npuposa XMMUYECKOM 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 MeXAYHAPOAHOro COH3a TEOPETUYECKOM W MPUKAALHOM XMMWUU WU TPUBMANbHDIX
Ha3BaHWN ANA COCTAaBNAEHUA XMMUYECKMX GOPMYN ABYXaTOMHbIX COeANHEHUN (OKcnaos, cybduaos,
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
nepuoamMYeckMm M3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEANHEHUN B COOTBETCTBUM C
nonoxkeHnem Mepnoanyeckoit CMCTEMbI.
Tema 1.2. OcHOoBHOe cogepXaHue 2 OKO01
OK 02
MpaKkTnyeckne 3aHATUA 2
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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.

PelweHne NpaKTUKO-OPNEHTUPOBAHHbBIX TEOPETUYECKUX 3a4aHUM HA XapaKTepU3aumio XMMUYECKUX
anemeHToB «MeTanandyeckune / HemeTanMYecKne CBOMCTBA, 3/1IEKTPOOTPULATENBHOCTb XMMUYECKMX
31€MEHTOB B COOTBETCTBMMU 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-BOCCTAHOBEHUSA. 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
¥KU3He[EeATeNIbHOCTM OPraHN3MOB

MpaKTuyeckmne 3aHATUA

KonnyectBeHHble OTHOWEHUA B XMMUN. OCHOBHbIE KOIMYECTBEHHbIE 3aKOHbI B XMMWKW U pacyeTbl No
YPaBHEHUAM XMMMUYECKUX peakuui. Monb Kak eaMHWuUa KoaudyecTBa BeuiecTBa. MonspHas macca.
3aKOHbl COXPaHEHUss Maccbl M 3Heprun. 3akoH ABoragpo. MonsapHbin 06bem rasoB. OTHOCUTEIbHASA
NNIOTHOCTb ra3oB. PacyeTbl N0 ypaBHEHUAM XMMMUYECKUX PEaKLM C MCNOJIb30BaHMEM MAcChbl, 06bema
(HopmanbHble ycnoBuMA) razos, KOANYECTBA 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
MOHHbI OBMEH obmeHa. CoctaBneHne peakumit MOHHOro obmeHa MyTem COCTABNEHMA MX MONHbIX U COKPALLEHHbIX 2
MOHHbIX ypaBHEHUI. KUCNOTHO-OCHOBHbIE peaKLunn. 3a4aHNA HA COCTaBNEHNE MOHHbIX peakuuni
KoHTpoabHan
CTpoeHue BeLLecTBa U XMMUYECKNE peaKkumm 2
paborta 1l
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKUX BeLecTB 16
Tema 3.1. OcHOBHOe coaepKaHue 4 OKO01
Knaccnoumkauyms, 6 OK 02
Teopetnueckoe obyueHune
HOMEHKAaTypa U P y 2 MnK...
CTpoeHue MpeaMeT HeopraHMYecKoi XMmnn. Knaccudurauma HeopraHUYeckux Bellects. NMpocTble U CA0KHbIe
HEOPraHN4eCKNX  Igepiectsa. OCHOBHbIE K/1aCChl C/IOXHbIX BELWECTB (OKCMAbI, TMAPOKCUAbBI, KNCNOTbI, CONKM). B3aumocsasb
BELLECTB HeopraHMYeCcKMX BelecTB. ArperaTHble COCTOAHUA BelecTBa. Kpuctannmyeckme n amopoHble
BelLecTBa. TUNbl KPUCTANITMYECKMX PELLETOK (aTOMHan, MOJIEKYNApHAs, MOHHAsA, MeTalinyeckas). 2
3aBMCMMOCTb PU3MYECKMX CBOMCTB BELLECTBA OT TMMA KPUCTA/IZIMYECKOM peLlleTKU. 3aBUCMMOCTb
XMMMWYECKOM aKTUBHOCTU BELLECTB OT BUAA XMMUYECKOM CBA3M M TUNA KPUCTANANYECKOM peLUETKN.
MpnYMHbI MHOroobpa3ma BeLWEeCTB
MpakTnyeckne 3aHATUA 2
HomeHKnaTypa HeopraHMYeCKMX BELLLECTB: Ha3BaHWE BELLECTBA MCXOAA U3 UX XMMMUUYECKON GopmMy bl
WM COCTaBNEHME XMMUYECKON GOPMY/bl UCXOAA U3 HAa3BaAHMA BELLECTBA MO MeXKAyHapoaHOM
(MOMAK) nnm TpnBManbHOM HOMEHKATYpeE.
PeweHne npakTMYecKnx 3afaHuUi N0 KAacCMOUKALMKU, HOMEHKAATYpPE M XMMUYeCKMM opmynam
HeopraHMYeCcKMX BELLECTB Pa3/IMYHbIX KAaccoB (yrapHbli ras, yrnekuMcablt ras, ammuak, raweHas 2

N3BECTb, HEralleHas U3BeCTb, NMTbEBAA COAa M APYrNX): HAa3biBaTb M COCTaBAATb GOPMY/Ibl XUMUYECKUX
BELLEecTB, onpeaensaTb NPUHALNEKHOCTb K Knaccy.

NCTOYHMKN XMMUYECKOM MHPOPMaLMKM (CpencTB MaccoBoli MHopMaLMK, ceTb MIHTEpHET 1 apyrue).
Mouck nHdopmaunmn No Ha3BaHUAM, NAEHTUDMKATOPaAM, CTPYKTYPHbIM Gpopmynam
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Tema 3.2. dusuko-

OcHOBHOe cogepXKaHue

OK 01

XMmuyeckmne 6 OK 02
o Teopetuueckoe obyueHune

CBOMCTBA P y MnK...
HEOPTAHUHECKUX | Metannbi. Obwme du3MYECKME N XMMUYECKME CBOMCTBA MeTannoB. Cnocobbl nonyyeHUA. 3HayeHue
Bellects METaNN0B M HEMETaNN0B B MPUPOAE W KU3HEAEATENbHOCTM YeNoBeKa M OpraHn3mos. Kopposus

METANIOB: BUAbI KOPPO3UK, CNocobbl 3aLMTbl METANINIOB OT KOPPO3UK

Hemetannbl. Ob6wue Jusnmyeckme M XMMHUYECKMEe CBOMCTBA HeMeTannoB. TUMNMYHble CBOWCTBA

HemeTannos V- VIl rpynn. Knaccnpumkauma n HoMeHKNaTypa coeaAnHEHNN HemeTannos. KpyrosopoTbl

H6UOreHHbIX 3/1eEMEHTOB B NpuUpoae

XMMHUYECKME CBOMCTBA OCHOBHbIX K1IACCOB HEOPraHMYECKMX BELLECTB (OKCUA0B, TMAPOKCUAOB, KUCNOT,

conelt n ap.). 3aKOHOMEPHOCTU B U3MEHEHWUWN CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEAUHEHWN,

BbICLLUMX OKCUA0B U rTMAPOKCNA0B

MpakTuyecKkue 3aHATUA

CocTaBneHne ypaBHEHUN XMMMYECKUX PeaKLM C ydaCTMeM MNPOCTbIX U C/IOMKHbIX HEOPraHUYeCcKux

BELLEeCTB: METaN/IoB M HEMETA/I/I0B; OKCMAOB METa/NI0B, HEMETANNIOB U amMbOTEPHbLIX 3/IEMEHTOB;

HEeOpraHMYecKMx KUCAOT, OCHOBAHMM U aMOTEpPHbIX T[UAPOKCUAOB; HEOPraHUYECKUX Cconen,

XapaKTepPM3YIOLLUX UX CBOMCTBA.

PeweHne NpaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3aZaHMUMA Ha CBOMCTBA, COCTaB, MOJiyYeHME U

6e3onacHoe WCMNo/b30BaHME BaXKHEMLWMX HEeOpraHMYecKMX BewectB B ObITy W NpaKTUYeCcKoM

OeATeNbHOCTUN YenoBeKa
Tema 3.3. OcHOBHOe€ coaepKaHue OKO01
NpeHTMdUKaums OK 02
HeopraHn4yecknx OK 04
BeLecTs
KoHTponbHas .

CBolicTBa HeOpraHNMYeCKUxX BeLecTs
pabora 2
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Paspen 4. CTpoeHue 1 CBOMCTBA OpraHUYECKUX BelecTs 24
Tema 4.1. OcHOBHOe cogepXKaHue 4 OKO01
Knaccnoumkauyms, 6 MK...
TeopeTnueckoe obyueHue
CTpOeHMe U P y 2
HOMEHKNATYypa MosBAEHME M pa3BUTME OPraHUYECKON XMMMUM KaK HayKu. NpeameT opraHudeckoi Xumum. Mecto un
OpraHU4ecknx 3HaYeHMe OPraHMYeCcKon XMMNKN B CUCTEME €CTECTBEHHbIX HayK.
BELLECTB Xumunyeckoe CTpoeHWe KaK MopAafoK coeAuMHEeHMA aTOMOB B MOJIEKY/le COracHO WUX BaNE€HTHOCTW.
OCHOBHbIe MOIOXEHUA TEOPUMU XMMMUYECKOTO CTPOEHUA OpraHMYeckux coeamHeHmnin A.M. bytneposa.
YrnepogHbiA CKeneT OpraHUMYecKkoW MOJIeKy/bl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMWYECKOro 5
CTPOEHMA MONeKyN. M3omepua 1 nsomepbi.
MoHATUE 0 GYHKLMOHaNbHOM rpynne. Pagukan. MpuHUMNbI KNaccuduKaLumMm opraHMYecknx coeguHeHun.
MesKayHapoaHas HOMEHKAATypa U NPUHLMMNbI HOMEHKIaTYPbl OPraHNYECcKUX coeanHeHuin. NMoHaTne o0b
a30TCoAEePKaLUMNX COeANHEHUAX, BUONOrMYECKN aKTUBHbIX BELLECTBaxX (yraesoaax, upax, 6enxkax v gp.),
BbICOKOMO/IEKYIAPHbIX COeAMHEHUAX (MOHOMEp, NOIMMEP, CTPYKTYPHOE 3BEHO)
MpakTnyeckue 3aHATUA 2
HoMeHK/NaTypa OpraHMYeCcKUX COeAMHEHMI OTAE/NbHbIX KNAaCcCOB (HaCbIWEHHbIE, HEHACbIWEHHbIE W
apomaTuMyecKkue yrnesoaopoapl, CnnpTbl, GeHOosbl, anbaernbl, KETOHbl, KapOOHOBbIE KMCAOTbI U Ap.)
CocTaB/ieHME MOJIHbIX M COKPALLEHHbIX CTPYKTYPHbIX (GOPMYN OPraHMYECKMX BELLECTB OTAEe/bHbIX 5
KN1acCoB, WMCMO/b3yA WX Ha3BaHMA MO CUMCTEMATMYECKON M TPUBMANbHON HOMEHKnaType (3TuieH,
auetuneH, ravuepuH, ¢eHon, dopmanbAerua, YKCyCcHas KUCNoTa, rAvuuMH). PacyeTbl npocTeiwei
bopMy bl OPraHNYECKO MONEKYbI, NCXOAA U3 3/1IEMEHTHOrO coCTaBsa (B %)
Tema 4.2. OcHOBHOe€ coaepKaHue 12 OKO01
CsolicTBa 6 OK 02
TeopeTtuuyeckoe obyyeHue
OpraHNYeCcKmx P y 6 OK 04
CoeAVHEHUN ®UBUKO-XMMUYECKMEe CBOMCTBA OPraHUYECKUX COEAMHEHWUI OTAEeNbHbIX KAaccoB (0cobeHHOoCTU MK...

KnaccudumKaumMm nu HOMEHKAATYpPbl BHYTPM Kaacca; roMo/IorMYyecknii pag n obuaa popmyna; usomepus;
dur3MYECKMEe CBOICTBA; XMMUYECKME CBOMCTBA; CNOCOObI NoyYyeHusn):
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— npeaenpHble yrnesoaopoapbl (aI'IKaHbI n LI,MKﬂoaﬂKaHbI). I'opeHme MEeTaHa KakK O4AUH N3 OCHOBHbIX
MCTOYHMKOB T€N/1a B NPOMbIWLNEHHOCTU U 6bITy. CsolicTBa NPUPOL4HbIX yrnesogoponos, HaxoxaeHme B
npupoge n npuMeHeHNe ailkaHoOB,

— HenpeagenbHble (al'll-(eHbI, dJIKUHblI U anKanmeHu) M apomatnyvecCckme yranesoanopoabl. I'opeHme
aueTnneHa Kak UCTOYHUK BbICOKOTEMNEPATYPHOIO NaaMeHN ANnAa CBApPKU U PEe3KN METANN0B

— Kucnopoagcogepxawme coegnHeHnA (CI'IMprI n d)eHOI'IbI, I-(ap6OHOBbIe KNCNOTbI U 3¢)Mpbl, anbgernabl
M KETOHbI, XKupbl, yI'J'IeBO,CI,bI). I'IpaKqueCKoe npuMmeHeHune 3STUNeHrnnkonAa, rnnuepuHa, d)eHona.
I'IpmmeHeHme d)optv\anb,u,erm,a,a, aueTtanbaernga, yKCVCHOVI KMcnotobl. Mblna Kak CcoOAM  BbICLWIMX
Kap6OHOBbIX Kncnot. Motowme CBOIACTBA MblN1a

— asoTcogeprKalme coeamHeHua (aMWMHbI M aMWHOKMCAOTbI, 6enku). BbiCOKOMOEKYNAPHbIE
coeanHeHunn (CMHTeTMYEeCKMe U BUONOrMYECKU-aKTUBHbIE). MOHOMEpP, NoMMep, CTPYKTYPHOE 3BEHO.
MonnmepusaLma STUAEHA KaK OCHOBHOE HanpaB/IEHNE ero UCNo/Ib30BaHMS.

leHeTMYeCcKan CBA3b MeXAY KNaccamm OpraHUYeCcKUX COeAUHEHUM

npaKTM‘leCKMe 3aHATUA

CBOMCTBA OPraHUYeCKUX COeAMHEHMI OTAENbHbIX KNAaccoB (TpMBMANbHAA U  MeXKAyHapoAHas
HOMEHKANATypa, XMMMUYECKMEe CBOMCTBA, CNOCOBbI NoayYyeHus): npeaenbHble (anKaHbl U LMKA0AIKaHbI),
HenpeAenbHble (aNKeHbl, aNKMHbI U anKagueHbl) U apoMaTUYeCKUe YyrneBoaopoabl, CMPTbl U GeHobI,
KapbOHOBbIE KUCNOTbI U 3GUPbI, anbaernabl U KETOHbl, aMWUHbI U aMUHOKUCNOTbI, BbICOKOMOEKYNAPHbIE
coeaAnHeHun. 3a4aHNA Ha COCTaBNEeHWE YPaBHEHUA XMMWYECKUX pPeaKkUuUii C y4yacTMeM OpraHMYecKux
BELLECTB Ha OCHOBAaHWKN UX COCTaBa U CTPOEHMUA

CoctaBneHve cxem peakuui (B TOM 4McCAe NO NPeANOXNKEHHbIM LEMOYKaM MpeBpaLLEHNI),
XapaKTepM3yLWUX XMMUYECKME CBOMCTBA OPraHNYECKUX COEAMHEHWNIM OTAE/bHbIX KNAcCoB, CNOcobbl UX
NOJMIYYEHMA M HaA3BaHME OPraHUYECKMX COEAUHEHWN MO TPUBMANBHOW UAM  MEXKAYHAPOAHOM
CUCTEMATMYECKOM HOMEHKNATYpE.
PelweHne nNpaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 33a[aHUMM HA CBOWCTBA OPraHUYECcKUx
COEANHEHWNIN OTAENbHbIX KNaccoB

Tema 4.3.

OcHOBHOe cogepXKaHue
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NpeHTMdurKaums Teopetuueckoe obyueHue OK 01
OpraHM4YecKmx OK 02
BELLECTB, UX BuoopraHunyeckne coeauHeHua. lMpumeHeHne u Buonormyeckas ponb yrnesoaos. OKucneHue OK 04
3HaYeHue u YrNeBoAoB — WCTOYHMK 3HEPrUM >KMBbIX oOpraHuM3mos. O6/1aCTU NPUMEHEHWA aMUHOKWUCIOT.
npUMeHeHue B MpespalleHna 6enKkos nuum B opraHnsme. Buonormueckme o¢yHKumMm 6enkos. Buonorunueckue MK...
6bITOBOM U GYHKUMM }KMPOB. PONb OpraHMYecKoin Xummm B pelieHnn npobiem nuuiesoin 6esonacHocTy
MPONSBOACTEERNO | b ny, opraHudeckoit xumun B pelleHMn Mpobnem SHepreTMYecKol BGe30MacHoCT, B PasBUTUAM
M AGATENIBROCTH MeAMLMHbI, CO34aHNN HOBbIX MaTepP1anos, HOBbIX MCTOYHMKOB 3HEPrUM (aNbTePHATUBHbIE UCTOYHUKK
Henosexa 3Hepruu). ONacHOCTb BO3AENCTBMA Ha KMBble OPraHNM3Mbl OPraHMYECKUX BELLECTB OTAEe/bHbIX KNaccoB

(yrnesogopoapl, cnupTbl, GEHOMbI, XNOPOPraHMYeckne NpPoM3BOAHbIE, anbAernibl W Ap.), CMbICA

nokasaTena npeaenbHO A0NYCTUMON KOHLEHTPaL MK

Na6opatopHble 3aHATUA

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

NaeHTndurKauma opraHMYeckMx CoeNHEHNA OTAeNbHbIX KNaccoB (Ha Nnpumepe anbAernaios, Kpaxmana,

YKCYCHOW KMCNOTbl, 6@1KOB 1 T.N.) C UCNONb30BaHNEM UX PUINKO-XMMUYECKMUX CBOWCTB U XapaKTepHbIX

KaueCTBEHHbIX peakuui. [eHatypauma 6enka npu HarpeBaHuu. LiBeTHble peakuum 6e/KoB.

BO3HMKHOBEHME aHA/IMTUYECKOTO CUrHaNa C TOYKU 3pEHUA XMMUYECKUX NPOLLeCCOB NPU NpPOoTeKaHuu

KauyeCTBEHHOMN peaKLum, No3BoNALWEN MAEHTUOULMPOBATL NPeA/IOXKEeHHbIE OPraHUYecKMe BeLecTsa
KoHTponbHas CTpyKTypa v CBOMCTBA OPraHNYeCKMUX BellecTs
pabora 3
Paspen 5. KuHeTnueckue n TepmoauHammuyeckme 3akOHOMEPHOCTU NPOTEKAHMA XUMUYECKUX peaKkuui
CkopocTtb OcHOBHOe€ coaepKaHue OKO01
XUMUYECKMX OK 02
peakumni. rK...
Xumunyeckoe
paBHoBecue

TeopeTuueckoe OGY‘-IEHVIE
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CKOpPOCTb pPeaKkumu, ee 3aBUCMMOCTb OT Pa3/NIMYHbIX GAKTOPOB: MPUPOAbI pPearnpyowmx BELLEeCTB,
KOHLEHTPpAUMM pearnpyowmx BeLWecTs, TemnepaTypbl WM NAOWAAM PEAKUMOHHOW NOBEPXHOCTMU.
Tennosble 3pEKTbl XMMUYECKMX pPeaKLMA. DK30- U SHLOTEPMUYECKUE, PEAKLUMW.

O6paTMMOCTb peakuuin. XMmuyeckoe paBHOBECME W €ro CMelleHWe Mo AeNCTBMEM pPas/NMYHbIX
$aKTOpPOB (KOHLLEHTPALMA peareHToB UM NPOAYKTOB pPeaKkuuu, AaBneHune, TemnepaTypa) 4NA co3naHua
ONTUMa/IbHbIX YC0BUI MPOTEKAHMA XMMUYECKUX Npoueccos. NMpuHumn fle Latenbe

MpaKkTnyeckne 3aHATUA OKO01
OK 02

PeweHne nNpakTUKO-OPUEHTUPOBAHHbLIX 33a4aHWM Ha aHanM3 QaKTOpPOB, BAMUAIOLWMX Ha WU3IMEHEHUe

CKOPOCTU XMMUYECKOM peaKkumnm, B T.4. C NO3ULMIA SKONOTUYECKM LenecoobpasHoro noseaeHus B bbiTy u MK...

TPYA0BOW AEATENBbHOCTU B LENsAX COXPaHEHNSA CBOEro 30P0BbA N OKPYKaloLLEN NPUPOAHON cpeapbl.

PelweHne npakTUKO-OPUEHTUPOBAHHbLIX 3aZaHWiM Ha MpumeHeHne npuHuuna Jle-lWatenbe anAa

HaxXOXAEHNA HaMpaB/eHMA CMELLEHUS PaBHOBECUA XMMMYECKOMW peakuum U aHanm3 (aKTopos,

B/INAIOLWMX HA CMELLLEHME XMMMUYECKOTO paBHOBECUSA
Paspen 6. PactBopbl
Tema 6.1. OcHOBHOe coaepKaHue OK 01
NMoHAaTne o OK 02
pacTeopax TeopeTtuueckoe obyyeHue OK 07

PacTtBopeHue KaK OU3MKO-xMmuyeckuii npouecc. PactBopbl. Cnocobbl MPUroToBNEHUA PacTBOPOB. MK...

PactBopuMmocTb. MaccoBaa [01a pacTBopeHHOro BewectBa. CMbIC MoOKasaTena npegenbHo

A0NYCTUMOW KOHLLEHTPaLLMKN U ero UCNoNb30BaHWeE B OLLEHKE 3Koa0rn4yeckom 6esonacHocTu.

MpaBuna 3KoNornyeckn uLenecoobpasHoOro nNoBeaeHUs B ObITY M TPyAOBOW AEATENbHOCTUM B LENax

COXPaHEHUA CBOErO 340P0BbA N OKPYrKatoWeh NPMpPoaHON cpeabl; ONacHOCTb BO3AENCTBUA HA KUBble

OpraHu3Mbl onpeaeneHHbIX BeLwecTs.

PelleHMe NPaKTUKO-OPUEHTUPOBAHHbIX PacyeTHbIX 3a4aHMNIM Ha PaCcTBOPbI, UCNOAb3yeMble B ObITOBOM U

NpPOV3BOACTBEHHON AEATENbHOCTU YENOBEKA
Tema 6.2. OKO01
WUccneposaHue OcHOBHOE coaepaHue OK 02
CBOWCTB pacTBOPOB OKO04
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TK...

MpodeccnoHanbHO-OPUEHTUPOBAHHOE CoAepKaHMe (coaepkaHne NpUKNagHOro moayns)

Bcero

Paspen 7. Xumuma B 6bITYy U NPOM3BOACTBEHHOW AEeATe/IbHOCTU Ye/I0BEeKa 6 OKO01
OK 02
Xumua B 6bITy 1 |OcHOBHOE copepKaHue 6 OK 04
NpPou3BOACTBEHHO
N neATeNnbHOCTU TeopeTuyeckoe obyyeHue 2 OK 07
YenoBseka MK...
HoBseliwne AOCTUNKEHUA XMMUYECKOM HAYKM U XMMMUYECKON TeXHONOrMK. Ponb xumumn B obecnevyeHmm
3KO/I0TMYECKOM, SHEPreTUYECKOoM U NULLLEBOM 6Ee30MacHOCTH, Pa3BUTUM MeauLMHbI. [TpaBmaa Noucka u 5
aHanM3a XMmMUYeckor UHOOPMaLMM U3 Pa3AUYHBbIX WUCTOYHMKOB (HayyHaa W y4yebHO-Hay4Has
NMTepaTypa, cpeacTsa MaccoBoi MHGopmaumu, ceTb MHTepHeT)
MpaKkTuyeckmne 3aHATUA
MOUCK M aHanM3 KencoB O MPUMEHEHUU XMMUYECKUX BELLECTB M TEXHOJIOTMIM C yyeTom byayuien
NpodeccMoHanbHOM  OeATEeNbHOCTM MO TeMaM: BaKHelllue  CTPOUTE/IbHble  maTepuansi,
KOHCTPYKLUMOHHbIE MaTepuanbl, Kpacku, CTEKNO, KepamuKa, maTepuanbl AR  INEKTPOHUKM, 4
HaHOMaTepuanbl, TEKCTU/IbHblE BOJIOKHA, WMCTOYHWKM 3SHEPrUKW, OpraHUYeckMe W MUHepasibHble
yO06peHun, NekapCcTBeHHbIe BewecTBa, bbIToBasA XMMUA.
3awuTa: MNpeacraBneHme pesynbTaToB pelleHnsa KelicoB B Gopme MUHU-A0KNAAa C Npe3eHTaunen
MpomerKyTouHaa aTTecTauusa no gucumnamHe (3aver) 2
72
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3. YC/IOBUA PEAJIU3AL MU NPOTPAMMDbI OBLLEOBPA3OBATE/IbHOM
AUNCLMNAUHDI

3.1. TpeboBaHMA K MMHUMANbHOMY MaTepUaZIbHO-TEXHUYECKOMY
obecneyeHuio

Ona peanusaumm nporpammbl AUCUMMAWHBE O0NXKHbI OblTb NPeaycCMOTPEHbI
cnepyolime cneuyanbHble NOMeLWeHUaA: yYebHbI KabuHet xumum n/man yyebHom
XMMUYECKON nabopaTopum.

O6opyaoBaHMe yuyebHOro KabuHeta (HarnsagHble nocobusa): Habopbl
LUAPOCTEPKHEBbLIX MOAENe MONEKY/, MOAENN KPUCTANZIMYECKUX PELUETOK,
KONINEKLUMM NPOCTbIX U CNOXHbIX BEWECTB U/UAN KONNEKLUMUN NONUMEPOB; KONNEKLUSA
rOpHbIX NOpPOA4, U MUHEpanoBs, Tabamua MeHaeneesa, yyebHble dunbMbl, LMPpoBbIE
obpa3oBaTenibHble pecypchbl.

TexHMuyecKue cpepctBa  obyyeHMsa:  KOmMMblOTep C  YCTPOMCTBAMMU
BOCMNPOM3BEAEHMA  3BYKA, MNPUHTEP, MYAbTUMEAMA-NPOEKTOP C  3SKPAHOM,
MY/IbTUMEANIMHAA A0CKA, YKA3Ka-Npe3eHTep 414 Npe3eHTaumn.

O6opyaoBaHue nabopatopum n pabounmx mect nabopatopum: MeH3ypPKH,
NUNETKM-KaneNbHULbl, TEPMOMETPbI, MMKPOCKON, Nynbl, NPeAMETHbIE U NOKPOBHbIE
CTEeK/a, NNAHLWETbl A5 KaneabHbIX peakuunii, duabTpoBasnbHaa bymara, MPOMbIBA/KMY,
CTEKNAHHbIE MNPOOMPKKM, pe3nHoBble nNpPobkM, ¢oHapUKK, HaAbop pPeaKTMBOB,
CTEKNAHHbIE NafIOMKKU, WTaTUBbl ANA NPOOUPOK; MepHble UWUAMHAPbLI, BOPOHKMU
CTEKNIAHHbIE, BOPOHKM AenuTenbHble uuanHapudeckne (50-100 mn), cTynkm c
nectukom, ¢apdopoBble YallKkK, MNUHUETbI, PUAbTPbI OymarkHble, BaTa, MapAA,
YacoBble CTEKNa, INEKTPONAUTKM, NabopaTOpHble WTATUBbLI, CMUPTOBbLIE TOPENKM,
CMUYKKN, Npubop ANs nonyyeHus rasos (UM npobupKa c rasooTBOAHOMN TPYyOKOM),
AepXatenn gna NpobupoK, CKAAHKN AN XPAaHEHMA PeaKTUBOB, PA34aTOYHbIE /IOTKY;
Xnmmyeckme ctakaHbl (50, 100 u 200 mn); wWnaTtenun; NUHUETbI, TUreNbHble WMNLUbI;
cekyHAomepbl (Talimepsbl), MepHble Npobupku (Ha 10—20 mn) u mepHble Konbbli (25, 50,
100 n 200 mn), BogAHasa H6aHA (MnM TepmocTaT), CTEKNAHHbIE NAZIOYKM; KOHUYECKNe
Konbbl ana tutposaHusa (50 u 100 mn); MHANMKATOPHbIE NONOCKM ANa onpeaeneHma pH
M CTaHOAPTHAA MHAMKATOPHAA WKaNa; YHMBEPCANbHbIM MHANKATOP; NuneTku Ha 1, 10,
50 mn (Mnn posatopbl Ha 1, 5 n 10 mn), 60peTkn Ana TUTPOBAHUA, MEeAULUHCKME
wnpuubl Ha 100-150 mn, nabopaTopHble U/MAKM aHaNUTUYECKUE Becbl, pH-meTpbl,
CyWUAbHbIN WKad, n ap. nabopatopHoe obopyaoBaHue.

3.2. UHPopmaumroHHOe obecneyeHne peanunsalmm NPorpammbl

1. Ona peanusaumm nporpammbl 6MBAMOTEYHbIN ¢GOHA 0b6pa3oBaTeNbHOM
opraHM3aumMm AoNXKeH MMeTb NnevyaTHble U/UAN 3NeKTPOHHble obpasoBaTesnbHble U
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MH(I)OpMaLI,MOHHbIe pekomeHO0oBaHHbIE AnAa MCNos1b30BaAHUA B

pecypchl,
obpasoBaTesIbHOM NPOLLECCE, HE CTaplle 5 1eT C MOMEHTa U3aaHuA.

2. PeKomeHayemble nevyaTHble n3gaHus no peanmsaunm obuweobpasoBaTenbHOM
ANCLUMNANHBI

npeacrassieHbl B MeTOAUNYECKUX pPeKOMeHAaUMNAX MO OpraHun3aunm

obyyeHus.

4. KOHTPO/1b M OLIEHKA PE3Y/IbTATOB OCBOEHMA OBLLUEOBPA3OBATE/IbHOM
AUNCLMNAUHDI

KOHTpOﬂb M OUEHKA pPe3y/1bTaToOB O6y‘-IEHMF| OCYLLECTBJ/IAETCA npenogaBaTtesiem

B Mnpouecce npoBeAeHMA MNpPaKTUYECKMX 3aHATUM M nabopaTopHbIX pabor,
TECTUPOBAHMA, a TaKMKe BbINOJNHEHUA 00yYaloWMMUCA MHAUMBUAYANbHbIX 3a4aHWUM,
NPOEKTOB, MUCCNeaoBaHMIA. Pe3ynbTaTbl 0bydyeHMA onpeaensoT, YTo oby4yatouwmecs
AO/KHbI  3HATb, MOHUMATb W AEMOHCTPUPOBATb MO 3aBEPLUEHUM U3yYeHUA
ANCUMNAUHDI.

Ona GopmMMPOBaAHUA, KOHTPOSA M OLLEHKU pe3y/nbTaTOB OCBOEHUA Yyd4ebHOM
AVNCUMMNANHBI UCNONb3YETCA CUCTEMA OLLEHOYHbIX MEepPonpuATUI, NpeacTaBaaoLLan

cob0oit KoMNAEKC y4ebHbIX MeponpPUATUIA, COrTAaCOBAHHbIX C pe3ybTaTamMu obydyeHus

n chopmynmpoBaHHbix ¢ yyetom Droc COO

avcuunamde) n roc Cno.

(NnpeameTHble pe3ynbTaThbl

no

XMMUWYECKUX 3/IEMEHTOB
M NPUPOAA XMMUYECKOM
CBA3M

dopmynbl coeANHEHUN B
COOTBETCTBMMU CO
CTENEHbI0 OKUCNEHUSA
XMMUYECKUX 3NIEMEHTOB,
ncxoaA U3 BaNeHTHOCTU U
3NEeKTPOOTPULATENBHOCTH

Ne OK/MNMK | Moaynb/Pasgen/Tema Pe3ynbrat 06yueHusn TUNbl OL,EHOYHbIX MEePONPUATUNA
| OcHOBHOe coaepXKaHue
1 dopmynmposatb
Pasgen 1. OcHoBbI
6a3oBble NOHATUA U
CTPOEHMA BeLLLecTBa
3aKOHbI XMMUMU
1.1 |OKO1 CrtpoeHune atomoB CoctaBnatb xummdyeckne |1. Tect «CTpoeHmne aTomoB

XMMUYECKUX 3N1EMEHTOB U
NpPMpPoOLa XMMUYECKOWN CBA3NY.

2. 3a4aum Ha coCTaB/sieHne
XMMUYECKUX bopmyn
[ABYXaTOMHbIX COeAUHEHN
(oKkenpos, cynbduaoB, rmapnaos
nT.m).

3. 3agaHuMA Ha UCNONb30BaHUe
XMMWUYECKOM CUMBOIMKU U
Ha3BaHMN COeAMHEHUI MO
HOMEHKAAType MeXAyHapo4AHOro
COl03a TEOPETUHECKON U

21




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

MeprogMyecKmin 3aKoH
n Tabanuya 4.U.
MeHpeneesa

XapaKtepusoBaTtb
XUMMUYECKUE 3/IeMEHTbI B
COOTBETCTBUM C UX
NONIOXEHNEM B
nepuogmyecKkon cucteme
XUMMUYECKUX 3/IeMEHTOB
O.N. MeHpeneesa

1. Tect «MeTannnyeckue /
HemeTannM4yeckne CBOMCTBA,
3IeKTPOOTPULLATENIBHOCTb U
CPOACTBO K 3/IEKTPOHY
XMMUYECKUX IN1EMEHTOB B
COOTBETCTBME C UX INEKTPOHHbLIM
CTPOEHUEM U MONOKEHUEM B
nepuoanyeckor cucteme
XUMUYeCcKux anemenTos .M.
MeHgeneeBa».

2. lpaKTnyeckune 3agaHmA Ha
YCTaHOBAEHME CBA3M MeXKAY
CTPOEHUEM AaTOMOB XMMUYECKUX
9/IeMEHTOB 1 Nepuognyeckum
N3MeHeHMeM CBOMCTB
XMMUYECKUX 9NEMEHTOB U UX
coegMHEHNN B COOTBETCTBUM C
nonoxeHunem Meproanyeckomn
cucTeme.

3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTU4eckue 3agaHua Ha
XapaKTepusaumio XMMHUYECcKnX
anemeHTOB: «MeTannunueckue /
HemeTanAnM4yeckne CBOMCTBA,
3/IeKTPOOTPULLATENBHOCTb U
CPOACTBO K 3/IEKTPOHY
XMMUYECKUX 31EeMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHMEM U NONOKEHNEM B
nepuoamyeckor cucteme
XMMUYECKUX IN1EeMEHTOB

O.N. MeHgeneesa»
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnbl OLLEHOUYHbIX MEPONPUATUIA
2 XapaktepusoBatb Tunbl  |KoHTponbHaA pabora
Pasgen 2. Xumunueckue .
XUMUYECKUX PeaKLnii «CTpoeHue BewecTsa u
peakuuu
XUMUYECKUEe peakuum»
2.1 |OK01 Tunbl XUMUYECKUX CocTaBnATb peakuunm 1. 3aga4m Ha cocTaBneHme
OK 04 peakuui coeanHeHus, YPaBHEHWUI peakuuii:
pa3noxKeHusa, obmeHa, — coeguHeHuA, 3aMeLLeHuns,
3amelleHus, pa3noXKeHusa, obMeHa;
OKUCNNTENbHO- — OKUC/IUTENbHO-
BOCCTAaHOBUTE/IbHbIE BOCCTAaHOBUTE/IbHbIX PeaKLUui C
peaKkuum NCcnosb3oBaHMEM MeToAa
3/IEKTPOHHOro banaHca.
2. 3a4a4mM Ha pacyeT macchl
BellecTBa nan obbéma
rasoB Mo M3BECTHOMY KOMYECTBY
BeLLeCTBa, Macce Uan oobvémy
OZHOTO M3 YYaCTBYIOLLMX B
peaKLunn BeLLeCcTB; PacyéTbl
Maccbl (06bEMa, KoimyecTBa
BELLECTBa) NPOAYKTOB peakLuum,
€C/IN O4HO U3 BELLECTB umeeT
npumecu
2.2 dneKTponuTUYecKan CocTaBnATb ypaBHEHUA 1. 3apgaHunA Ha cocTaBieHne
ANCCOLMALMA N MOHHBIN [XMMUYECKUX peaKkumm MOIEKYNAPHBIX U MOHHbIX
obmeH MOHHOro obmeHa ¢ peakuMit C y4acTMem KUCNoT,
y4yactmem OCHOBAHMN U conen,
HeopraHWYecKnx BeLecT8 |YCTaHOBAEHNE N3MEHEeHMUA
KMCNOTHOCTM cpeabl
2. NabopaTtopHan paboTa "Tunbi
XMMUYECKUX peakumin"
3 Paspen 3. CtpoeHne u (Uccneposatb cTpoeHue u (KoHTponbHas paboTa

CBOMCTBA
HeopraHUYecKux
BellecTs

CBOMUCTBA
HeopraHUYeCcKUX BeLlecTs

«CBOICTBa HEOPraHUYECKUX
BELLEeCTB»
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OK/MNK

Mopaynb/Pa3aen/Tema

Pe3ynbTtaT 06yyeHusa

TUnNbl OL,EHOYHbIX MepOoNpPUATUIA

3.1

OK 01
MnK..

Knaccnoumkauyma,
HOMEHKNATypa U
CTpOEeHUne
HeopraHMYecKmx
BeLLecTB

KnaccuouumposaTtsb
HeopraHuyeckune
BELL,EeCTBa B COOTBETCTBUM
C UX CTPOEHMNEM

1. Tect «kHomeHKnaTypa u
Ha3BaHWe HeopPraHNYeCcKnx
BELLECTB UCXOAA U3 UX
XMMuyeckon Gopmy/ibl Uu
COCTaB/IeHME XMMUNYECKOM
dopmynbl UcxoaA U3 HasBaHUA
BELLLEeCTBa MO MeXAYyHapoaHOM
WU TPUBMANBHOM
HOMEHKANaType».

2. 3a4a4m Ha pacyeT MacCcoBOM
Aonn (Maccbl) XMUYECKoro
anemeHTa (coegnHeHun) B
monekyne (cmecnm).

3. MNpaKTuyeckmne 3agaHua no
KnaccuduKaumm, HOMEHKNAType U
XMMMUYECKMM PpopmMmynam
HeopraHMYecKMX BELLecTs
Pa3/IMYHbIX KACCOB.

4. MNpaKTUyecKkne 3agaHnA Ha
onpeaeneHne XMMmUYecKom
aKTMBHOCTW BELLECTB B
3aBMCMMOCTM BMAA XMMUYECKOMN
CBA3WN U TUNA KPUCTANNNYECKOM
peLeTKn

3.2

OK 01
OK 02
MnK...

PuUsnKo-xumunyeckue
CBOWCTBaA
HeopraHUYecKux
BelLLecTs

YcTaHaBAmnBaTb
3aBUCUMOCTb GU3NKO-
XUMUYECKUX CBONCTB
HEOpPraHMYeCKUX BeLLecTB
OT CTPOEHUA aTOMOB U1
MOIEKY/I, @ TaK)Ke TUNa
KPUCTaNINYeCcKom
peweTku

1. Tect «OcobeHHOCTH
XMMMUYECKUX CBOMCTB OKCUOB,
KMC/IOT, OCHOBaHUN, ambOTepHbIX
r'MAPOKCUAOB U CONem».

2. 3a4aHu1A Ha cCOCTaBNEHME
YPaBHEHWNI XMMUUYECKUX peaKkLmit
C y4acTMeM NPOCTbIX U CNOXKHbIX
HEeopraHMYeCKNxX BELLECTB:
OKCUAO0B METaN0B, HEMETaNN0B
N amdoTepPHbIX 3/1EMEHTOB;
HEeopraHMYeCKNX KUCOT,
OCHOBAHMN U aMPOTEPHbIX
r'MAPOKCUAO0B, HEOPFraHUYECKNX
COEN, XaPaAKTEPMUIYIOLLMX UX
CBOMCTBA U cnocobbl nonyvyeHus.
3. NpaKTUKO-OpNEeHTUPOBaAHHbIE
TeopeTUYeckue 3a4aHunaA Ha
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnbl OLLEHOUYHbIX MEPONPUATUIA
CBOMCTBA W NONYYEHUE
HEeOpraHMYeCcKuX BeLecTs
3.3 | OKO01 NpaeHTMduMKaums UccnepgoBatb 1. MpaKTMKO-OPUEHTUPOBAHHbIE
OK 02 HeopraHn4yeckux KayeCTBeHHble peaKkumu 3aaHMA NO COCTaBNAEHUIO
OKO04 BeLlecTs HeopraHMYeCcKMX BELLECTB |XMMMUYECKUX PeaKLUM C yYacTnem
HEeOpraHM4YeCcKuX BeLecTs,
NCNONb3yemMbIX ANA UX
NAEHTUPUKaLUN.
2.NabopaTopHan paboTa:
“UpenTndmkaymn
HeopraHM4Yecknx sewecrs”
4 Paspen 4. CtpoeHne n |Uccneposatb ctpoeHne u |KoHTponbHas pabora
CBOMCTBA OPraHN4YeCKUX |CBOMCTBA OpraHn4eckux |«CTtpoeHue U CBOMCTBA
BellecTs BelecTs OpraHMYeCcKnUX BELLLeCTB»
4.1 | OKO01 Knaccnoumkauyms, Knaccuoumumposatb 1. 3apgaHnA Ha cocTaBneHue
MK... CTpOEeHMe U OpraHMYecKkune BeLLecTBa B |Ha3BaHWN OpraHUYecKmx
HOMEHKAaTypa COOTBETCTBUU C UX coeguHEeHUN No TPUBMANbHOWN
OpraHNYeCKUX BELLECTB |CTPOEHMEM AN MeXXAYHAapOoaHOM
CUCTEMATMYECKOM HOMEHKNATYpE.
2. 3a4aHu1A Ha coCTaBNEHMe
NOJIHbIX U COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHNYeCKNX BELLECTB
OTAE/IbHbIX K/1aCCOB.
3. 3agaum Ha onpegeneHue
npocTenwen popmybl
OpraHNYeCcKON MONEKYbl, UCXO4A
M3 3N1eMeHTHOro cocTaBa (B %)
4.2 | OKO01 CBoMCTBa OpraHMyeckunx |YcrtaHaBaMBaTb 1. 3agaHnA Ha cocTaBaeHUe
OK 02 coeaguHeHnM 3aBUCUMOCTb PU3NKO- YPaBHEHWNI XUMUNYECKNX peaKkLmi
OK 04 XMMUYECKMX CBOICTB C y4acTMeM OpraHm4eckux
MK... OpraHMUYecKmx BeLLecTB OT |BeLLeCcTB Ha OCHOBAHUM UX

CTPOEHUNA MOJTERYN

COCTaBa M CTPOEHMUS.
2. 3a4aHuMA Ha cocTaBneHue
YPaBHEHUI XMMMUUYECKUX pPeaKLuii,
WUNNOCTPUPYIOLLNX XMMUYECKME
CBOMCTBA C Y4€TOM MEXaHM3MOB
NPOTEKAHMA AAHHbIX Peakumin n
reHeTUYeCKOM CBA3U
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnbl OLLEHOUYHbIX MEPONPUATUIA
OpraHNYeCcKnx BeLecTs pasHbIX
KNaccos.
3. PacueTHble 3agaun no
YPaBHEHUAM peaKkumii C y4acTuem
OpraHMYecKux BeLecTs.
4. NNabopaTopHana paboTa
“NMpeBpalLLeHna opraHUYeCcKnX
BELLLEeCTB NPW HarpesaHUn"
43 |OKO01 NaoeHTuomKauma UccneposaTb 1.MpaKTUKO-OpNEHTUPOBAHHbIE
OK 02 OpPraHMYeCKnX BeLLLeCTB, |KayeCTBeHHble peaKkLuun 3aaHUA NO COCTaBNAEHUIO
OKO04 UX 3Ha4YeHne " OpraHnyeckmx XMMMUYECKUX PEAKLUI C y4acTUeM
MK... npumeHeHune B ObITOBOM |[COeAMHEHUIN OTAENbHBIX |OPraHUYeCcKMX BELLECTB, B T.4.
M NPOU3BOACTBEHHOM Knaccos NUCNONb3yemMbIX ANA NUX
OEeATEeNbHOCTU YesloBeKa naeHTudMKaumm B HbITy 1
NPOMbILLAEHHOCTH.
2.1abopaTopHas pabora:
“NpeHTndMKaLMA opraHNYecKmx
coeMHEeHNM oTAeNbHbIX Knaccos”
5 Paspen 5. XapaKtepusoBaTb
KuHeTuueckue un BAUAAHUE PA3/IUYHbIX
TepmoauMHamuyeckue |((PpaKTopoB Ha paBHOBecue
3aKOHOMEpPHOCTHU M CKOPOCTb XMMMUYECKUX
NpoTeKaHuA peakuum
XUMUYECKUX peaKkuui
5 | OKO01 CKOpOCTb XMMUNYECKUX | XapaKTepmn3oBaTb MpaKTUKO-OpNEHTUPOBAHHbIE
OK 02 peakumin. XMMMYECKOe |BAMAHME KOHLEHTPaAUMN |TeopeTUYeckue 3adaHunsa Ha
MK... paBHoBecue pearvpyoLwmx BewecTs U |aHanm3 GakTopos, BAUAIOLWMX HA

TemnepaTypbl Ha CKOPOCTb

XMMUYECKUX peaKLni
XapaKtepusosaTtb
B/IAHNE U3MEHEHMUA
KOHUEHTPpauumu BeLLLecTs,
peakuuu cpegbl n

TemnepaTypbl Ha

CMelLeHNEe XMMUYECKOTo
paBHOBecuA

NU3MeHeHne CKopoCTU
XMMUYECKOWN peaKunn. MNpakTmko-
OpPUEHTUPOBAHHbIE 334aHMA Ha
npumeHeHue npuHumna Jle-
LWaTenbe Ana HaxoxaeHus
HanpaBAeHWNA CMeLLLeHUA
paBHOBECUA XMMNYECKOM
peaKkunn n aHanns GpakTopos,
B/INAIOLLNX HA CMeLLeHne
XMMWUYECKOro paBHoOBeCuUA
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnbl OLLEHOUYHbIX MEPONPUATUIA

6 UccnepoBaTtb UCTUHHDbIE
Paspen 6. PactBopbl pacTBopbl € 3aAaHHbIMMU

XapaKTepUCcTMKamm
6.1 | OKO01 MNoHATMe o pacTBopax Pasnnyatb UCTUHHbIE 1. 3apaum Ha npurotToBaeHme
OK 02 pacTteopbl pacTBoOpOB.
MK ... 2. NpaKTUKO-OPUEHTUPOBAHHbIE
pacyeTHble 3a4aHMA Ha
AucrnepcHble CUCTEMBI,
NCno/sib3yemble B ObITOBOM U
NpPoOn3BOACTBEHHOM
OEeATeNIbHOCTM YesloBeKa
6.2 [ OK01 UccnepoBaHue cBoiictB |WccnenoBatb pusmKko- NabopaTtopHas paboTa
OK 04 pacTBopoB XMMUYECKME CBOMCTBA “MpuroTtoBneHune pactsopos”
MK ... WUCTUHHBbIX PacTBOPOB

Il | NpodeccuoHanbHO-OpUEHTUPOBAHHOE CoAeprKaHUe (coaepkaHue NPUKNALHOTO MOAYAA)

7 Paspen 7. OueHuBaTb nocneacTsua |3awmuTa Keica (c yuetom
Xumusa B 6biTy n 6bITOBOI U 6yaywieit npodpeccuoHanbHoM
NPou3BOACTBEHHOM NPOU3BOACTBEHHOM’ DEeATeNbHOCTH)

[eATeNbHOCTU [EeATeNIbHOCTU YenoBeKa ¢
yenoBeka No3uLMii 3KONIOrMYECKOU

6e3onacHocTU

OKO01
OK 02
OK 04
OK 07
MK ...

Xvmusa B 6bITy 1
NPOn3BOACTBEHHOM
[eATeNbHOCTM YeNoBeKa

OueHunBaTb NocneacTsns
6bITOBOW U
NpPOn3BOACTBEHHOM
NeATeNbHOCTUN YenoBeKa ¢
NO3ULMIN SKOIOTNUYECKOM
6e3onacHocTH

Keic (c yyeTom byayuieit
npodeccnoHanbHoM
AEeATeNbHOCTH)

Bo3MOKHble TeMbl KencoB:

1. NoTtenneHue KNMmaTa n
BbICBOOOKAEHME ra30BbIX
r’MApPaToB CO AHA OKeaHa.

2. bygywme matepuansl ANA aBna-
, MalWKWHO- 1 NpubopocTpoeHus.
3. Hosble maTtepuansi gna
CONHEYHbIX baTapeit.

4. JlekapcTBa Ha ocHOBe
pacTUTENbHbIX NPenapaTos
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