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1. OBLLAAl XAPAKTEPUCTUKA NPUMEPHOWN PABOYEN MPOrPAMMDbI
OBLLEOEPA3OBATE/IbHOW AUCUUN/INHBI «XUMUA»

1.1. Mecto AucuMNAMHbBI B CTPYKType OCHOBHOK npo¢eccCUoOHaNbHOMI
obpa3oBaTenbHOIA NPOrpammbl

ObuweobpasoBaTtenbHas gMcunnaMHa «XMmma» nsydyaeTca Ha 6a30BOM ypOBHe B
obuweobpaszoBaTtelbHOM LUMUKAe Yy4ebHOro njaaHa OCHOBHOW MNPo¢decCUOHaNbHOMN
obpasoBaTe/ibHOM NPOrpamMmmbl YKPYMHEHHbIX Fpynn cneuwanbHocten / npodeccui:
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.

TpyooeMKOCTb AUCUMNAUHBI «XMMKUA» Ha BA30BOM YpPOBHE cCOCTaBaAeT 72 yaca,
13 KoTopbix 64 Yaca — 6a30BbI Moayb (6 pa3genos) n 8 YHacos — NPUKNAAHOM MOAY/b
(1 pasgen), BKAKOYAOWMIA MPAKTUKO-OPUEHTUPOBAHHOE COAepKaHMe KOHKPeTHOWM
npodeccnm nnmn cneumanbHoOCTU.

MpuKnagHoM moaynb BKAOYaeT oAuH pasgen. Pasgen 7 «Xumua B ObITy UM
NPOM3BOACTBEHHOMW  OEATENbHOCTM  Yesl0OBEKa» peanusyetrca  Ans BCEX
npodeccuii/cneumanbHoOCTe Ha MmaTepuane Kemcos, CBA3AHHbLIX C 3KONOrMYECKOM
6e30nacHOCTblO M  OUEHKOM nocneacTBuii  OGbITOBOM WM NMPOM3BOACTBEHHOM
AeATeNnbHOCTH, nNo oTpacnam byayuwen npodeccmoHaNbHOM  AeATeNbHOCTU
obyyatowmxcs.

Mepnon obyyeHma UM pacnpegeneHMe NO  CemecTpam  onpeaensaet
obpa3oBaTesibHaA OpraHU3auMa CamMOCTOATENbHO, C yYEeTOM SI0TMKM GOPMMPOBaAHUA
npeaMeTHbIX  pe3ynbTatoB, o06wmx UM NPoPecCMOHaNbHbIX  KOMMETEHUWUN,
MeXnpeamMeTHbIX CBSI3eM C APYyrMMU AucumnavHamu obuweobpasoBaTesnibHOrO W
obuenpodeccnmoHanbHOro LMKAOB y4ebHOro naaHa.

1.2. LUenn u nnaHupyemble pe3yabTaTbl 0OCBOEHUA AUCLUN/INHDI

1.2.1. Uenn v 3apaum gncUUNANHDI

dopmnpoBaHMe y CTYAEHTOB NPeACTaBNAEHMA O XMMUYECKOM COCTaBAAoLWEeMn
€eCTeCTBEHHO-HAY4YHOM KapTMHbI MMPa KaK OCHOBbI MPUHATUA PELLEHUIN B X KU3HEHHbIX U
NPOM3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOIO NOBEAEHUA B MPUPOAHOM cpeae.

3apaum AUCUUNIUHDI:

1) cdopmmpoBaTb MNOHUMAHME 33aKOHOMEPHOCTEM MNPOTEKAHUSA XMMUYECKUX
NPOLLECCOB U AABJIEHMA B OKPY)KAlOLWEN cpene, LeNOCTHOM HAy4YHOM KapTUHbI MUpa,
B3aMMOCBA3M M B3aMMO3aBUCUMOCTM €CTECTBEHHbIX HaYK;



2) pa3BUTb ymMeHUs COCTaBAATb GOPMYyNbl HEOPraHUYECKUX M OPraHUYEcKmx
BELLECTB, YPaBHEHUS XMMUYECKUX pPeaKkLnii, 06 bACHATb NX CMbICA, UHTEPNPETUPOBATL
pe3ynbTaTbl XMMUYECKUX SKCNEPUMEHTOB,

3) cdopmupoBaTb  HaBblKM  MPOBEAEHMA  MPOCTEMWINX  XMMUYECKUX
3KCMNEePMMEHTANIbHbIX  UCCNefoBaHU ¢ cobnogeHnem npasun  Hes3onacHoro
obpalLeHuns ¢ BelecTBaMu U NabopaTopHbiMm 0b60pya0BaHMNEM;

4) pa3BUTb YMEHUA WMCNONb30BaTb MHGOPMALMIO XMMMYECKOrO XapakTtepa w3
Pa3/INYHbIX UCTOYHUKOB;

5) cdopmmpoBaTb ymeHMA NPOrHO3MPOBATb NOCAEACTBMA CBOEN AEATENBHOCTU U
XMMUYECKUX MPUPOLHBIX, ObITOBbIX U MPOM3BOACTBEHHbIX MPOLLECCOB;

6) cpopmmpoBaTb NOHMMaAHWE 3HAYMMOCTU AOCTUKEHUIM XMMUYECKON HayKu U
TEXHONOTUN ANA PA3BUTMA COUMANBbHOM M NPOM3BOACTBEHHOM chep.



1.2.2. NnaHnpyembie pe3ynbTaTbl 0CBOeHUA 0buweobpasoBatenbHoi gucuunauHbl B coorBeTctBUM ¢ PrOC CNO um Ha

ocHoBe ®IOC COO
Koa n MnhaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNIUHDI
HauMeHOBaHuU
e

dopmmrpyembix O6wue! OvcumnanHapHble?

KomneTteHuuii

OK 01. B yacTu TpyAOBOro BOCNUTaHUA: - BNageTb CUCTEMOW XMMWYECKUX  3HaHWW, KOTOopaA  BK/KOYaeT:
Bbibupatb - TOTOBHOCTb K TpyAy, OCO3HAaHME LEHHOCTM | OCHOBOMOMAraloWwme NOHATUA (XMMUYECKUA 3/1eMEHT, aTOM, 3/IeKTPOHHas
cnocobbl MacTepcTBa, Tpygontobue; 060104Ka aTOMa, S-, p-, d-3/1eKTPOHHblE OPOUTANIN aTOMOB, MOH, MOJIEKY N3,
peweHns 3a8ad | - TOTOBHOCTb K  aKTUMBHOM  AeATe/IbHOCTU | BANE€HTHOCTb, 3/IEKTPOOTPUL,ATENbHOCTb, CTEMEHb OKUC/NEHUS, XMMUYECcKan
npodeccMoHan | TeXHONOrMYeCKOM U COLMANbHOM HAaNPaBAEHHOCTH, | CBA3b, MOJIb, MO/IIPHAA Macca, MOASAPHbIA 0O6beM, YrnepoaHbI CKenerT,
bHOM CNOCOOBHOCTb  MHULMMPOBATb, MAAHMPOBATb M | QYHKLMOHANbHAA rPpynna, paguKkan, N3oMepus, M30Mepbl, FOMONOTMYECKUIA
AEeATEeNbHOCTM | CAMOCTOATENIbHO BbINONHATb TaKYH0 AEATENbHOCTb; | PAA, FOMOJIOMM, YINEBOAOPOAbI, KNCNIOPOA- U a30TCOAEP KALLME COeANHEHMA,
NPUMEHUTENbH | - NHTepec K Pa3NMYHbIM chepam | BMoONOrMYecKM aKTUBHbIE BellecTBa (yrnesoapl, Kupbl, 6enKku), MOHOMep,
0 K pa3nnyHbiM | NpodeccMoHanbHOM AeATENbHOCTH, nonumep, CTPYKTYpPHOE 3BE€HO, BbICOKOMOJIEKYNSPHbIE COeAUHEeHMUs,
KOHTEKCTam OsnapeHue YHUBepcanbHbIMMU y4yebHbIMM | KpUCTANINYECKan pelleTKa, TUMbl XMMUYECKUX pPeakumin (OKUMCAUTenbHOo-

no3HaBaTeNbHbIMU A,eCTBUAMM:
a) 6a30Bble Nornyeckmne aencTema:

- CaMOCTOATENbHO bopmynunposaTb n
aKTyanusnposaTb npobnemy, paccmatpusaTb ee
BCECTOPOHHE;

- YCTaHaB/AMBATb CYLIECTBEHHbIA MNPU3HAK WK
OCHOBAHWA ANA CPaBHEHWA, KaacCUdUKauun U
0606ueHunsn;

BOCCTaHOBUTE/IbHbIE, 3K30-U 3HAOTEPMUYECKME, PEaKLMN MOHHOro 06MeHa),
pacTBOP, 3/IEKTPO/IUTbI, HEINEKTPOAUTbI, SNEKTPONUTUYECKAA AMccoumnaumsa,
OKUCNTENb, BOCCTAHOBUTE/b, CKOPOCTb XMMUYECKON peaKkLmnm, XMMUYECKoe
paBHOBECME), TEOPMM W 3aKOHbl (TEOPUA XMMWYECKOrO CTPOEHMUA
opraHuyeckux Belwects A.M. byTiepoBa, Teopus 3NEKTPONUTUYECKOM
Anccoumaymm, nepuoamnyecknin 3akoH .M. MeHgeneesa, 3aKOH COXpPaHeHUsA
Maccbl), 3aKOHOMEPHOCTU, CUMBOIMYECKUIN A3bIK XMMUK, GaKTONOrMYECKMe
cBeAEeHUA O CBOMCTBAX, COCTaBe, NOAyYeHMM N 6e30MacHOM MCNONb30BaHUU
Ba)KHEMLIMX HEeOpraHMYeCKMX W OpraHUYecKMx BelectB B 6bITy MU

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronsHoi dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN

2 IncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKasblBalOTCA B COOTBETCTBUM C METOAMKON NPEnoAaBaHNsA AUCLUMNHbI




- onpeaenatb UeNU AeATeNbHOCTY,
napameTpbl U KPUTEPUMN UX AOCTUNKEHUS;
- BbIIBNATb 3aKOHOMEPHOCTU U MPOTUBOPEYUS B
paccMaTpuBaEMbIX IBNEHUSAX;

- BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb, OLLEHMBATb
COOTBETCTBME pe3y/nbTaToB LUENsM, OLEeHMBaTb
PUCKM NOCNEeACTBUIM AeATENbHOCTY;

- pa3BMBaTb KPEaTUBHOE MbILLNEHNE NPU PeLLIEHU
M3HEHHbIX Npobaem

6) 6a30Bble UccnegoBaTeNIbCKkue AencTBuUA:

- BNageTb HaBblKamMu y4yebHO-MUcCNea0BaTeIbCKOM
n NPOEKTHOM NeATeNbHOCTH, HaBbIKamMm
pa3pelleHua npobnem;

- BbIABNATb MNPUYMHHO-CNEACTBEHHbIE CBA3U U
aKTyanM3MpoBaTb 3a4a4y, BblABUraTb rMnoTesy ee
peleHus, HaxoAuTb apryMeHTbI Ans
[IOKa3aTenbCcTBa CBOMX YTBEpP)KAEHWI, 3aAaBaTb
napameTpbl U KPUTEPUU peLLEeHUS;

- aHaNM3MpoBaTb MOJIyYeHHble B Xo4e pelleHUs
3a/lauM pe3ynbTaTtbl, KPUTUYECKU OLLEHMBATL MX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHWe B
HOBbIX YCNOBMAX;

- YMETb NEPEeHOCUTb 3HAHMA B MO3HABATE/IbHYIO U
NPaKTUYECKY0 061aCTU KU3HEeAeATeNbHOCTH;

3a4aBaTb

- YMeTb MWHTEerpupoBaTb 3HAHMA W3 pPa3HbIX
npegMeTHbIx obnacTei;
- BblgBMraTb  HOBble  MAewn, npeanaratb

OpUIrMHaNbHbIE NOAXOAbl U PeLUeHuUs;
- CNOCOBHOCTb UX UCMOJIb30BAHUA B
Nno3HaBaTe/IbHOW N COLMANbHOM NPaKTUKe

NPaKTUYECKOM AeATe/IbHOCTU Ye/10BEKa;

- YMeTb BbIABASATb XapPaKTepHble MNPU3HAKM U B3aMMOCBA3b W3YYEHHbIX
NOHATUM, NPUMEHATb COOTBETCTBYIOLUME NMOHATUA NPU ONMUCAHUM CTPOEHUA U
CBOMCTB HEOPraHMYECKUX W OPraHUYECKUX BELLECTB WU MX MpPEeBpPaLLEHUN;

BbiAB/IATL  B3aMMOCBA3b  XMMMUYECKMX  3HAHUW C  MOHATUAMU W
npeacTaBAeHUAMN APYINX €CTECTBEHHOHAYYHbIX NPEAMETOB;

-  YMeTb WCMNO/Ib30BaTb HAUMEHOBAHUA  XUMMUYECKUX  COeANHEHUM
MEXJAYHapoAHOro Colo3a TEOPETUYECKOW U  MPUKIALHOW XUMUU U

TPUBMANbHbIE HAa3BaHMA BAa)KHEMLLMX BELLECTB (3TUNEH, aLLeTUNEH, TNULLEPUH,
deHon, popmanbaerna, yKCycHasi KUCN0Ta, ITINLMH, YrapHbIl ras, yr/1IeEKUCAbIN
ras, aMMMaK, ralleHas M3BeCcTb, HeraweHaa W3BeCTb, NMUTbEBaA CoAa M
ApYyrux), coctaBnAatb GoOpmMyabl HEOPraHUYECKMUX U OPraHUYeCKUX BELLEeCTB,
YPaBHEHUA XMMUYECKMX peaKkunit, obbACHATb WMX CMbIC/A; MOATBEPKAATb
XapaKTepHble  XMMWYECKMe CBOMCTBA BELWECTB  COOTBETCTBYHOLLMMMU
3KCMepMMeHTaMU U 3anNnUCAMM YPaBHEHUI XMMUYECKUX peaKkuuii;

- YMeTb YCTaHaBAMBaTb MPUHAANEKHOCTb M3YYEHHbIX HEOPraHUYeCKUx MU
OpraHUYecKMx BELLeCTB K onpeaeneHHbIM Kiaccam M rpynnam coeauHeHu,
XapaKTepu3oBaTb MX COCTaB W BaKHEWLMe CBOMCTBA; onpenenstb BUAbI
XMMMUYECKUX CBA3EN (KOBANEHTHAA, MOHHAA, MeTannyeckas, BogopoaHas),
TUNbI KPUCTAN/IMYECKMX PELLETOK BELLECTB; KNaccudpuumpoBaTb XMMUYECKME
peaKkuuu;

- chopmupoBaTb MNPEACTaBAEHMA: O XMMWUYECKOM  COCTaBAstoLLelM
€CTeCTBEHHOHAY4YHOM KapTWHbI MMUpPA, POIM XMMWUU B MO3HAHWUW ABNEHWUM
npupoabl, B (GOPMUPOBAHUN MbIWNEHUA U  KYAbTypbl JMYHOCTU, ee
bYHKLMOHANbHOM rPaMOTHOCTU, HEOBXOAMMOM ANA peLleHMA NPaKTUYeCKUX
33434 M 3KONOrMYeckn 060CHOBAHHOIO OTHOLWUEHWUS K CBOEMY 340POBbIO M
npupoaHon cpeae;

- YMeTb NPOBOAMUTb pacyeTbl MO XMMWUYECKMM GopmysaM U ypaBHEHUAM
XMMUYECKMX  pPeakuMh C  WUCNOb30BaHMEM  DUBNYECKUX  BEIUYUH,
XapaKTepusyoWwmx BellecTBa C KOIMYECTBEHHOW CTOPOHbI: Maccbl, obbema
(HopmanbHble ycnoBusA) rasoB, KO/AMYECTBA BELWECTBA; WCMNO/b30BaTb
CUCTEMHbIE XMMMUYECKME 3HAHWUA ANA NPUHATMA PEeLeHUd B KOHKPETHbIX




XKU3HEHHbIX CUTYaLUAX, CBA3aHHbIX C BelW,eCTBaMn N UX NpUMeHeEHNEM

OK 02.
Ucnonb3osaTb
COBpPEeMeHHbIe
cpencTea
MOWUCKa,
aHanusau
MHTepnpeTaumu
N MHPOopMaLMm
n
MHPOPMaLMOH
Hble
TEXHONOMUU
ans
BbINONHEHUSA
3agdad
npodeccroHan
bHOWM
AeATeNbHOCTH

B 06/1acTK LLEHHOCTM HAYYHOro NO3HAHMUA:

- chOPMMPOBAHHOCTb MWPOBO33pEHUS,
COOTBETCTBYIOWEIN0O  COBPEMEHHOMY  YPOBHIO
PasBMTUA HAyKM U OOLLECTBEHHOM NPAKTUKMK,
OCHOBAHHOIO Ha avanore KYNbTyp,
CNocobCTBYOWErO OCO3HAHMIO CBOEro MecTa B
NONMKY/IbTYPHOM MUPE;

- COBEpLIEHCTBOBaHME A3bIKOBOW M YMTATE/NIbCKOM
KYNbTypbl KakK CpeAcTBa B3aMMOAENCTBUA MEXAY
NOAbMU U NO3HAHUA MUPA;

- OCO3HaHMEe LEHHOCTM Hay4yHOW AeATeNbHOCTH,

FOTOBHOCTb  OCYLLECTBAATb MPOEKTHY n
nccnenoBaTeNbCKyo AeATeNbHOCTb
UHAMBUAYANbHO U B Tpynne;

OBnageHue YHUBeEpCcaNbHbIMM yuebHbImKu
no3HaBaTeNbHbIMU A,ENCTBUAMM:

B) pabota c MUHpopmaymeit:

- BNaZeTb HaBblKaMM MONYYEeHUss UHPOpMaL MM U3
MCTOYHMKOB  pPasHbIX TWUMOB, CAaMOCTOATENIbHO
OCYLLECTBAATb MOUCK, aHa/M3, CUCTEMATU3ALUIO U
WHTEpNpeTaumnio MHGOPMALLMM PA3INYHbIX BUA0B U
dopm npeacraBneHus;

- €O34aBaTb TEKCTbl B Pas3/IMYHbIX PopmaTtax c
YYEeTOM Has3HayeHus WHPopmauuM W Leneson
ayautopuu, BblbMpas  onTUmanbHylo  Gopmy
npeacTaBNeHns 1 BU3yanumsaumu;

- OUEeHMBaTb [A0CTOBEPHOCTb, JIETMTUMHOCTb
nHPopmauumn, ee COOTBETCTBME MNPABOBbIM U
MOPaNbHO-3TUYECKMM HOPMaM;

- YMeTb MNAaHWpoBaTb W  BbIMNONHATbL XUMUYECKUN  SKCNEPUMEHT
(npeBpallleHNs OpraHMYECKUX BELLLECTB NPU HarpeBaHuK, NoONyYeHne 3TUIeHa
N U3y4YeHWe ero CBOMCTB, KaYeCTBEHHbIE PeaKuMKn Ha anbAaeruabl, Kpaxman,
YKCYCHYIO KUCNOTY; AieHaTypauns 6en1KoB Npu HarpeBaHWm, LBETHbIE peaKkLmu
6€e/1KoB; NPOBOANTb peaKLMn MOHHOro obmeHa, onpeaenaTb cpeay BOAHbIX
PacTBOPOB, KayecTBEHHble peakuuu Ha cynbdaT-, KapboHaT- U xnopua-
aHWOHbI, HA KaTMOH aMMOHMA; pellaTb 3KCMEepPUMMEHTa/ibHble 3aJayv no
Temam "MeTtannbl" n "Hemetannbl") B COOTBETCTBUM C NPaBUAaMU TEXHUKMU
6esonacHocTM npu obpalleHMM C BelecTtBamuM U nabopaTopHbIM
obopyaoBaHMeM; NpeacTaBAATb Pe3yNbTaTbl XMMUYECKOrO SKCNepuMeHTa B
dbopme 3anucu ypaBHEHWUIA COOTBETCTBYHOLIMX peakuuii U1 GopmMyanpoBaTb
BbIBOAbl HAa OCHOBE 3TUX PE3yNbTaTOB;

- YMETb aHa/IN3MPOBaTb XMMUYECKYIO MHDOPMaLMIO, NOJTy4aeMyo U3 PasHbIX
NCTOYHMKOB (CpeacTB MaccoBoi MHpopmauuu, cetb MHTEpHET u apyrue);

- BNaAeTb OCHOBHbIMW METOAAMM HayyHOro MO3HAHWA BELLECTB MU
XMMUYECKMX  ABNEHMIA  (HabnwogeHue, UM3MeEpPeHMe,  SKCMEepPUMEHT,
MOAENINPOBaHMKE);

- YMeTb NPOBOAMTb pPacyeTbl MO XUMMYECKMM GOPMY/aM U ypaBHEHUAM
XMMUYECKMX  peakuuMih C  WUCNO/b30BaHUEM  GUIMYECKUMX  BEUYUH,
XapaKTepU3yoLWMX BeLLeCcTBa C KONMYECTBEHHOW CTOPOHbI: Maccbl, obbema
(HopmanbHble ycnoBMA) ra3oB, KOAMYECTBA BeLWECTBA; WCMNONb30BaTb
CUCTEMHbIE XMMMWYECKME 3HAHUA ANA MPUHATMA PEeLleHUt B KOHKPETHbIX
YKU3HEHHbIX CUTYaLUMAX, CBA3AHHbIX C BELWECTBAMMU U UX MPUMEHEHUEM




- Mcnosib3oBaTb CpeacTBa MHPOPMALMOHHbLIX U

KOMMYHUKAUNOHHbBIX TEXHONOTMN B peLlleHuun
KOTHUTUBHbIX, KOMMYHMKATUBHbIX n
OpraHM3aUMOHHbIX 33aga4y Cc  cobawaeHnem
TpeboBaHMN 3PrOHOMUKKN, TEXHMKK Be3onacHocCTH,
rTMrMeHbl, pecypcocbepeskeHunsa, npaBoOBbIX U
3TUYECKUX  HOPM, HOPM  MHGPOPMALMOHHOM
6esonacHocTy;

- BNaZleTb HaBblKaMM PACcNo3HaBaHMA U 3aLWUTbI
nHbopmauunm, HGopmaumoHHoN 6e3onacHoOCTH
NIMYHOCTY;

OK 04.
9¢pdeKkTUBHO
B3auMMoOAencTs
oBaTb U
paboTaTb B
KONNeKTMBE U
KoMaHzae

- rOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATENbHOCTM U CaMOOoNpeaeneHuto;
-oBNnageHue HaBblKamMu yyebHo-
nccnenoBaTeNIbCKkoM, MPOEKTHOM WU couMaNbHOM
AeATeNbHOCTH;

OsnapeHue YHUBepCanbHbIMU
KOMMYHUKATUBHbIMU AEUCTBUAMMN:

6) coBMecTHaA AeATeNbHOCTb:

- MOHMMaTb W WCMNO/b30BaTb MNPEMMYLLECTBA
KOMaHAHOM U UHANBMAYANbHOW paboThl;

- NPWUHMMATb LUEeAN COBMECTHOM AeATeNbHOCTH,
OpraHn3o0BbIBaTb U KOOPAMHUPOBATL AENCTBUA NO
ee [OOCTUMKEHWIO: COCTaBAATb NANaH OeNCTBUM,
pacnpenensatb POAU C y4eTOM MHEHUI Y4aCTHUKOB
0b6cyKaaTb pe3ybTaTbl COBMECTHOM paboThbl;

- KOOPAMHMPOBATb M BbINOAHATL paboTy B
YCNOBUAX peanbHoro, BUPTYasIbHOroO n
KOMBWHMPOBAHHOIO B3aMMOAENCTBUS;

- yMeTb NNAaHWPOBATb W  BbIMNONHATbL XMMWYECKUIA  SKCNEPUMEHT
(npeBpaLLeHMA opraHMYeCcKUX BELLECTB NPU HarpeBaHUM, NOyYeHMe 3TUEHA
N U3yYyeHWe ero CBOMCTB, KAaYeCTBEHHbIE PeaKLMN Ha anbAernabl, Kpaxman,
YKCYCHYO KUCNOTY; AeHaTypaLumsa 6enKoB Npu HarpeBaHuu, LiBETHbIE peaKLmm
6enKoB; NPOBOAMUTL peaKkLMM MOHHOro 0bMeHa, onpeaensaTb cpeay BOAHbIX
pacTBOPOB, KAaYeCTBEHHble peakuuu Ha cynbdaTt-, KapboHaT- U Xnopua-
aHMOHbI, HA KAaTMOH aMMOHMSA; pelaTb 3KCNepPUMEHTaNbHble 3aJayn no
Temam "MeTtannbl" n "HemeTtannbl") B COOTBETCTBUM C NPaBUAAMU TEXHUKM
6e3onacHocTM npu  obpaleHMM C BelwecTBamMM UM 1abopaToOpHbIM
obopyfoBaHMEM; NPeACTaBAATb Pe3ybTaTbl XMMUYECKOrO SKCNEepPUMEHTa B
dopme 3anucu ypaBHEHWI COOTBETCTBYIOLWMX PeaKunin U bopmynnmposaThb
BbIBOAbI HAa OCHOBE 3TUX PE3y/IbTaToB




- OCYLLeCTBNATb MO3MTUBHOE CTpaTernyeckoe
noBeAeHWe B Pa3/INYHbIX CUTyaUMAX, NPOABAATb
TBOPYECTBO U BOOBpaXKeHue, 6biTb MHULMATUBHBIM
OBnapeHne YHUBEPCaNbHbIMU PErynaTUBHbIMMU
pencresmamum:

r) npuHATHe ceba u apyrux alogen:

- NPUHMMATb MOTUBbI U aPrYMEHTbI APYruX Ntoaen
npwu aHanunse pesynbTaToB AeATENIbHOCTY;

- NpM3HaBaTb CBOE NPaBO W NpaBo APYrux nwoaen
Ha OLWNBKYU;

- pa3BMBaTb CNOCOHHOCTb MOHUMATb MUP C
No3nuUMKM APYroro YenoBeKa;

OK 07.
CopeincTBoBaTth
COXPaHEeHUIO
OKpy:Katouwen
cpenpbl,
pecypcocbepe
YKEeHUIo,
NPUMEHATb
3HaHKUA 06
N3MEHEHUN
KAuMmara,
NPUHLMMbI
bepernnsoro
NPOW3BOACTBA,
apPeKTUBHO
AencTeoBaTth B
YypesBblYalHbIX
CUTyaumsx

B 061aCcTM 9KONOrMYECKOro BOCNUTAHUA:

- ChOPMMPOBAHHOCTb 3KOIOTMYECKOM KyNbTypbl,
NOHMMAHWE BAUAHUA COLMANBHO-IKOHOMMYECKNX
MPOLECCOB HA  COCTOSHWME  MPUPOAHOM M
CouManbHOM cpeapl, OCO3HaHMe r106anbHOro
XapaKTepa 3KoNornyeckmx npobnem;

- NNaHUPOBAHME M OCYLLECTBAEHUE AEUCTBUA B
OKpy’Kalowen cpege Ha OCHOBe 3HaHMA uenen
YCTOMYMBOrO Pa3BUTUA YE0BEYECTBA;

aKTUBHOE HenpuATMe AeUCTBUN, MPUHOCALLUX Bpes,
OKpYy*Katowewn cpesae;

- YMeHMe npOorHo3npoBaTb HebnaronpusTHbIE
3KoJIornyecKkme nocneacTsma npegnpuHUMaemMblx
OencTBMin, NpeaoTBpawaTh UX;

- paclmpeHune onbiTa
3KOJIOrMYECKOM HanpaBAEHHOCTH;
- OBJlageHne HaBblKaMu yLIe6HO-MCC}'Iep,OBaTe}'IbCKOﬁ,
I'IpOE'I-(THOﬁ n cou,maanoﬁ AeATeNbHOCTH,

AeATeNbHOCTU

- cbopmupoBaTb NpPeACTaBAEHMUSA: O XMMUYECKOM  COCTaBAsoWEN
€CTEeCTBEHHOHAYYHOW KapTUHbI MUPa, PON XMMMUU B MO3HAHUM ABNEHUN
npupoabl, B GOPMUPOBAHUM MbBIWAEHUA U  KyAbTypbl /NNYHOCTM, e€e
dYHKUMOHANbHOW FPaMOTHOCTU, HEOBXOANMMOW ANA PeLleHUsA NPAKTUYECKUX
3a/1a4 U 3KONOMMYEeCKM 06OCHOBAHHOIO OTHOLUEHMA K CBOEMY 340PO0BbIO U
npupoaHoON cpeae;

- YMeTb co61t04aTb NPaBMAa 3KONOTMUYECKN LenecoobpasHoro noseaeHumsa B
6bITYy U TPYAO0BOM AEATENbHOCTM B LENAX COXPaHEHMA CBOEro 340pO0BbA U
OKpy)Kalowen NpupoaHON cpesbl; Y4MTbiBaTb ONACHOCTb BO3AENCTBUA Ha
UBble OpraHM3Mbl ONpeAeneHHbIX BELWecTs, MOHMMAasA CMbIC/I NoKasaTens
npeaenbHoM A0NYCTUMOMN KOHLEHTpaLUUm
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MnK3...

MK yKasbliBatoTca B cooTsetcTBum ¢ PrOC CMO peanmsyemoit npodeccun / cneumanbHOCTH
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2. CTPYKTYPA U COAEPXAHUE OBLLEOBPA3OBATE/IbHOM AUCUUNUHDI

«XUMUfA»

2.1. O6vem gucumMnanHbI U BUADbI yuebHo paboTbl

Bupg yuyebHoW paboTbi

O6bem B yacax

0O6bem obpasoBarTesibHOM NPOrpammbl AUCLUMJUHDI 72
B T.u.

OcHoOBHOe coaepXKaHue 64
BT.Y.:

TeopeTnyeckoe obyyeHue 30
NpaKTUYeCKne 3aHATUA 24
NnabopaTopHble 3aHATUA 10
MpodeccnoHanbHO-OpUEHTUPOBAHHOE COoAEpPKaHUe (coaeprKaHue 6
NPUKNAAHOTrO MOAYANA)

BT.Y.:

TeopeTnyeckoe obyyeHune 2
NpaKkTUYeCKne 3aHATUA 4
MpomelxkyTouHan aTrectauua (3aver) 2
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2.2. TemaTuyecKkunii NnaH u cogep’aHue AUCUUNIUHDI

HauvmeHoBaHue

CopeprkaHue yue6Horo marepuana (oCHoBHOe M NpodheccMoHaIbHO-OPUEHTUPOBAHHOE),

O6bem yacos

dopmupyembie

pasaenos u Tem NnabopartopHbie U NPaKTUYECKKe 3aHATUA, NPUKAAAHOK MOAY/b KOMneTeHuuun
1 2 3 4
OcHOBHOe copgep)KaHue 64
Paspen 1. OCHOBbI CTPOEHUA Bel,ecTsa 6
Tema 1.1. OcHoOBHOe coaepXKaHue 4 OK 01
CtpoeHune aTomos
XUMUYECKNX TeopeTnueckoe obyueHue 2
3/1IeMEHTOB U N .
npMposa CoBpemeHHaa moaenb CTpoeHuAa atoma. CUMBOAUYECKUM A3bIK XUMUKU. XUMWUYECKUN 3S/IEMEHT.
CAMUSECKOI JNeKTPOHHasa KoHourypauma atoma. Knaccudumkauma XMMUYECKUX 3N1eMeHTOB (s-, p-, d-3n1emeHTbl).
CBA3N BaneHTHble 3/IEKTPOHbI. BaneHTHOCTb. DNEeKTPOHHaA npmpoaa XMMUYECKOM CBA3MU. 2
ONeKTPoOoTPULATENBHOCTb. Buabl XMMMYecKolr cBA3W (KOBaneHTHaA, WOHHAA, MeTan/MyecKas,
BOAOpPOAHasA) U cnocobbl ee ob6pasoBaHms
MpakTnyeckne 3aHATUA 2
PeweHne 3apgaHMi Ha WCNONb30BaHWE XMMWYECKOM CUMBOJIMKM W HA3BaAaHMW COEAMHEHWM NO
HOMEHKNATYPE MENKAYHAPOAHOIo COl3a TEOPETUYECKOM M MPUKNALHOM XUMUU U TPUBUANbHbIX
Ha3BaHWI AN COCTAaBAEHUA XMMMUYECKUX GOPMYN ABYXaTOMHbIX COeAMHEHUI (OKcnpaos, cynbdunaos,
rMapuaoBs v T.M.) U APYrMx HEOPraHUYECKMX COeAUHEHWNIN OTAENbHbIX KNacCoB. 2
MpaKTnyeckme 3agaHnNA HA YCTAHOBJ/IEHME CBA3MN MEXKAY CTPOEHNMEM AaTOMOB XMMMUYECKUX SINEMEHTOB U
nepuoanyeckum U3MeHeHMEM CBOMCTB XMMMUYECKMX 3/IEMEHTOB M UX COEAUHEHUN B COOTBETCTBUU C
nonoxeHnem lMepnoanyeckom cucTemsi.
Tema 1.2. OcHoOBHOe coaepXKaHue 2 OK 01
OK 02
2

n PaKTU4ecKkue 3aHATUA
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MNepuogmnyeckui
3aKOH M Tabanua

oW,

MeHpeneeBa

MNepurogmyeckas cuctema xummnyecknx anementos .. MeHaeneesa. PU3nyecKnin cmbic
MNepunogmyeckoro 3akoHa [.1. MeHaeneeBa. 3aKOHOMEPHOCTU U3SMEHEHUA CBOMCTB XMMUNYECKUX
3/IEMEHTOB, 06pa3yembIX UMW MPOCTbIX U C/I0XKHbIX BELLECTB B COOTBETCTBUM C NOIOKEHUEM
XMMUYEeCKoro anemeHTa B MNepuoanyeckor cucteme. MmMpoBo33peHYecKkoe U Hay4yHoe 3HavyeHue
Mepuognueckoro 3akoHa A.U. Mengeneesa. NporHo3sbl .M. MeHaeneesa. OTKpbITUE HOBbIX
XUMUYECKUX 3/IEMEHTOB.

PelueHne NpaKTMKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHUN Ha XapPaKTEPM3aLMI0 XUMNYECKNX
anemeHToB «MeTannndyeckme / HemeTananMYecKkme CBOMCTBA, 31EKTPOOTPMLATENBbHOCTb XMMUYECKUX
31eMEeHTOB B COOTBETCTBMMW C UX 3NIEKTPOHHbIM CTPOEHMEM U NOJIOXKEHNEM B NEPUOANYECKON CUCTEME
Xnmmdeckumx anemeHTtos .. MeHaeneesa»

Paspgen 2. Xumunuec

Kue peakuumn

10

Tema 2.1. Tunobl

OcHoOBHOe coaepKaHue

XUMUYECKMX
peakuumn

TeopeTnueckoe obyueHue

Knaccudukauma n TMNbl XMMUYECKUX PeaKLMii C y4acTUEM HeopraHM4Yeckux sewecTs. CocTaBneHume
YPaBHEHUI peakLumii COeANHEHNA, PA3/IOKEHNA, 3aMeLLLeHMsA, 0OMeHa, B T.4. peakL it ropeHuns,
OKMCNEHUNA-BOCCTAHOBNEHUA.

YpaBHEHUS OKUCNEHUA-BOCCTAaHOBNEHMA. CTeneHb oKucneHus. OKUCAUTENb U BOCCTAHOBUTEb.
CocTaBneHMe N ypaBHUBAHWNE OKUCINTENbHO-BOCCTAHOBUTE/IbHbIX PEAKLMIA METOA0M 3/1EKTPOHHOTO
6anaHca. OKMCANTENbHO-BOCCTAaHOBUTE/IbHbIE PeaKLUUKM B MPUPOAE, MPOMU3BOACTBEHHbIX NpoLeccax U
¥KU3HeaeATeNbHOCTU OPraHM3MOoB

n PaKTU4ecCKkue 3aHATUA

KonunyectBeHHble OTHOWEHUA B XMMUU. OCHOBHblEe KO/IMYECTBEHHbIE 3aKOHbl B XUMWUU U pacyeTbl NO
YpaBHEHNAM XUMUYECKUX peaKu,MM. Monb Kak eamHMUA KOAMYeCcTBa BellecTsa. MOJ'IﬂpHaﬂ Macca.
3aKoHblI COXpaHeHNA maccCbl U 3HEpPrun. 3aKoH ABora,cl,po. MOI'IFIprIl‘a ob6bem rasos. OTHoCUTENbHAA
NAOTHOCTb ra3os. PacyeTbl no YPaBHEHNAM XUMUYECKUX peaKu,Mﬁ C NCNo/sIb30BaHMEM MaCChl, obbema
(HOpMaI'IbeIe yCI'IOBVIH) rasos, Kosin4ecCTBa BeLLeCTBa

OK 01

OcHoOBHOe cogepiKaHue
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Tema 2.2. Teopetnueckoe obyueHme 2 OK 01
DNeKTponnuTMyecKa B OK 04
A ZUCCOLMALMA Teopusa aNEKTPONUTUYECKOW guccoumaummn. MIoHbl. DNEKTPONUTLI, HEINEKTPOAUTbI. Peakumm MoHHOro
HOHHBIN OBMEN obmeHa. CoctaBneHue peakuuit MOHHOro obmeHa MyTem COCTABAEHMA MX MOJHbIX U COKPALLEHHbIX 2
WNOHHbIX ypaBHEHUN. KNCIOTHO-OCHOBHbIE peakLmn. 3a4aHNA Ha COCTaB/IEHNE MOHHbIX PeaKLuii
NabopartopHbie 3aHATUA 2
NabopaTtopHan paboTa “Tunbl XUMUYECKUX peakLuii”.
NccnepoBaHue TMNOB (MO COCTaBY M KOMYECTBY MCXOAHbBIX M 06Pa3yHOLMXCA BELWLECTB) M NPU3HAKOB 5
XMMUYECKUX peaKkunit. MposeaeHne peakumnii MIOHHOro obmeHa, onpeaeneHue cpeabl BOAHbIX
pacTBOPOB. 3a4aHNA HA COCTAaBNEHME NOHHbIX PeaKLni
KoHTponbHasa
CTpoeHue BeLecTBa U XMMUYECKMEe peakLmm 2
pa6orta 1l
Pasgen 3. CTpoeHue M CBOMCTBA HEOPraHNUYECKUX BELLECTB 16
Tema 3.1. OcHOBHOe€ coaepKaHue 4 OKO01
Knaccuomkaums, 6 OK 02
TeopeTuuyeckoe obyyeHune
HOMEHKNaTypa u P y 2 MnK...
CTpoeHue MpeameT HeopraHMyeckol xummn. Knaccudukauma HeopraHnueckmx sellects. MpocTble 1 CI0XHble
HEOPraHN4eCcKkMUX  |geuiectBa. OCHOBHbIE KNACChl C/IOXHbIX BELLECTB (OKCUAbI, TMAPOKCUAbI, KUCAOTbI, cOnKn). B3anmocesnsb
BeELWeCTs HeopraHM4YeCcKMX BeLLecTB. ArperaTtHble COCTOSHUA BelecTBa. Kpnctannmnyeckme n amopdHble
BeLLeCcTBa. TUMNbl KPUCTANIMYECKUX PELLETOK (aTOMHAA, MONEKYNIAPHAA, MOHHAA, MeTaNInyecKas). 2
3aBUCUMMOCTb GM3MYECKMX CBOMCTB BELLECTBA OT TUMA KPUCTANIMYECKON peLlleTKU. 3aBUCUMOCTb
XMMUYECKOM aKTUBHOCTM BELLECTB OT BUAA XMMUYECKOMN CBA3M U TUMNA KPUCTANIMYECKOWN PELLETKM.
MpWYnHbBI MHOroobpasus BewecTs
MpakTnyeckne 3aHATUA 2
HomeHKnaTypa HeopraHMYeCKMx BeLWecTB: Ha3BaHWe BELECTBA MCXOAA U3 UX XMMUYECKON GpopMy /bl
WIN COCTaBNIEHNE XMMUYECKON POPMY bl UCXOAA U3 HAa3BaHMA BELLLECTBA MO MeXAYHAPOAHOM 2

(MIONAK) unu TpuBManbHOM HOMEHKNAType.
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PeweHne npakTUYeCKMX 3adaHUi No KnaccudpuKaumm, HOMEHKAAType M XMMUYecKMMm dopmynam
HEOPraHMYeCKUX BELLECTB Pa3/IMYHbIX KAACCOB (yrapHbl ras, YrJeKUCAbIM ras, amMMaK, raweHas
N3BECTb, HEraweHas M3BeCTb, MUTbEBAsA COA4A M APYIUX): Ha3blBaTb M COCTABAATb GOPMYJIbl XMMUYECKUX
BELLEeCTB, onpeaenaTb NPUHAANEKHOCTb K Knaccy.

NCTOUYHUKM Xmmyeckon nHopmaumm (cpeacts maccoBoi MHGopmaumu, ceTb IHTEpHET u gpyrue).
Mounck nHbopmaymm No Ha3BaHUAM, UAEHTUDMKATOPAM, CTPYKTYPHbIM popmynam

Tema 3.2. Pusmko-
XUMUYECKue
cBOMCTBa
HeopraHMYecKmx
BELlecTB

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyuyeHue

MeTannsl. O6LU,VIE (bwswqecr(we N XMMMUYECKME cBOMcTBa MeTannos. Cnocobbl nonyyeHuA. 3HaueHune
MEeTaN/IOB U HeMeTaNN0B B MpUpoae WU KU3HeAeATe/IbHOCTU YesoBeKa U OopraHu3moB. Kopposwus
MeTannos: BUAbl KOPPO3UNY, cnocobbl 3a WNTbl ME€TaN10B OT KOPPO3nu

HemeTtannbl. Ob6bwme d¢usnyeckme M XMMUYECKME CBOMCTBA HEMETaNsioB. TUMWUYHble CBOMCTBA
HemeTannos IV— VII rpynn. Knaccudumkauma n HomeHKnatypa coeamHeHnm HemeTtannos. KpyroBopoTbl
B6MOreHHbIX 3/1IeEMEHTOB B Npupoae

XUMKUYECKMe CBOMCTBA OCHOBHbIX KNaCcCOB HEOPraHMYECKUX BELLECTB (OKCMAO0B, TMAPOKCUA0B, KUC/OT,
conel u ap.). 3aKOHOMEPHOCTN B USMEHEHUWN CBOWMCTB MPOCTbIX BELWECTB, BOAOPOAHbIX COeAMHEHUM,
BbICLLMX OKCUA,0B U T’MAPOKCUA0B

MpakTnyeckne 3aHATUA

CocTaBneHuve ypaBHEHUW XMMMUYECKUX PEeaKUMM C y4acTMEM MNPOCTbIX M CNOXKHbIX HEOPraHWUYeCcKUx
BELLEeCTB: METaN/IoB U HEeMEeTaN/i0B; OKCUAOB METaNNoB, HEMETANN0B U amMbOTEPHbIX 31EMEHTOB;
HEOPraHUYeCKMUX KUCAOT, OCHOBAHWUW U amMOTEepPHbIX TUAPOKCUAOB; HEOPraHUYECKUX CONeMN,
XapaKTepPM3YHOLLMX UX CBOMCTBA.

PelweHne NPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 334aHMI Ha CBOWMCTBA, COCTaB, MOAyYeHUE U
6e3onacHoe WCMo/Nb30BaHME BaXKHEMLIMX HEOPraHMYEeCKMX BELWLEeCTB B ObiTy M NpaKTUYecKon
LeATeNbHOCTUN YeNoBeKa

OKO01
OK 02
TK...

OcHoOBHOe cogepiKaHue
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Tema 3.3. NabopartopHbie 3aHATUA 2 OK 01
NaeHTndumKkauma OK 02
HEOPraHMYECKNX NabopaTtopHan paboTa «MaeHTUDUKALMA HEOPraHUYECKNX BELIJ,:ECTB». OK 04
BellecTs PelweHne sKcnepMmeHTaNbHbIX 3adad nci XMMUYECKMM CBOMCTBAM METaIJIOB M HemMeTannos, Mo

pPacno3HABAHMIO U NMOJYYEHUIO COEAMHEHUIM META/IJIOB U HEMETAN/OB. 5

NoeHTUdMKaLMA HeopraHMYeCcKMX BELWEeCTB C MCNOAb30BaHMEM WX (GU3MKO-XMMUYECKUX CBOMCTB,

XapaKTEePHbIX KayeCTBEHHbIX peakuui. KayecTBeHHble peakumMn Ha cynbdaT-, KapboHaT- U xnopua-

AHMOHbI, Ha KAaTUOH aMMOHMUA
KoHTponbHasa o

CBoliCTBa HEOPraHMYECKMX BELLLECTB 2
pa6ora 2
Paspen 4. CTpoeHue 1 CBOMCTBA OPraHMYECKUX BelecTs 24
Tema 4.1. OcHoOBHOe coaepKaHue 4 OK 01
Knaccnoukauyms, MK...
CTpoeHMe Y TeopeTuueckoe obyuyeHue 2
HOMEHKNATYpa MoABNeHMe U pa3BUTME OPraHNYECKOM XMMUK KaK HayKu. [peameT opraHMyeckoi xummmn. MecTo u
OpraHn4ecKmx 3Ha4YeHMe opraHMYECKOn XMMUU B CUCTEME €CTECTBEHHbIX HayK.
BewecTs Xumunyeckoe CTpoeHue KaK MnopAaoK coeAuMHEeHWA aTOMOB B MOJIEKYJie COr/laCHO WUX BaJIEHTHOCTW.

OCHOBHble NONOXKEHUA TEOPUM XMMMUYECKOFO CTPOEHMA OpraHNYecKknx coegmHeHuit A.M. bytneposa.

YrnepogHbIn CKeNneT OpraHUYeCcKon MOJeKy/bl. 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMUYECKOTO 5

CTPOEHMA MONeKYA. M3omepua n nsomepol.

MoHATNe 0 yHKUMOHANbHOM rpynne. Pagukan. MpuHUnnbl KnaccudmnKaumm opraHMYeCcKnx CoOeANHEHUN.

MexKayHapogHas HOMEHKNATypPa U NPUHLMMNbI HOMEHKNATYPbl OpraHMYeCcKnx coeagnHeHui. NMoHatTre ob

asoTcogepKalmx coeAnHEHUAX, BUONOrMYEeCcKM aKTUBHbIX BelLleCcTBax (yrneBoaax, Xupax, benkax v gp.),

BbICOKOMO/IEKYNAPHbIX COEAMHEHUAX (MOHOMEP, NOIMMEP, CTPYKTYPHOE 3BEHO)

MpakTnyeckne 3aHATUA 2

HomeHKnaTypa OpraHMYecKUXx coeauMHEHWI OTAENbHbIX KAaccoB (HACbIWEHHbIe, HEeHaCbIWeHHbIe U

apomaTuMyecKkue yrnesoaopoabl, cnnpTbl, GeHobl, anbAernabl, KETOHbl, KAPOOHOBbLIE KUCNOTbI U Ap.) 5

CocTaBneHuve MNOMHbIX U COKPALLEHHbIX CTPYKTYPHbIX GOPMYN OPraHMYECcKUX BELLECTB OTAE/bHbIX
K/J1laccoB, MCNOJIb3yA MX Ha3BaHUA MO CUCTEMATMYEeCKOW M TPUBMANbHON HOMEHKnaType (3TUNEH,
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aueTuneH, ravuepuH, deHon, popmanbaerna, YKCycHaa KUCNOTa, TuuMH). PacyeTbl npocTeiien
bopMy bl OpraHNYECKON MONEKY/IbI, UCXOAA U3 3S1IEMEHTHOIO cocTaBga (B %)

Tema 4.2.
CsoiicTBa
OpraHUYecKknx
coeguHeHUM"

OcHOBHOe cogepXKaHue

12

TeopeTuueckoe obyuyeHue

DPUBNKO-XMMNYECKME CBOWCTBA OPraHMYECKMX COeAMHEHMA OTAeNbHbIX KnaccoB (ocobeHHocTU
KnaccudpuKauum U HOMEHKNATYPbl BHYTPU Kiacca; roMoN0rMyeckuin paa u obuias ¢popmyna; usomepus;
dU3NYECKME CBONCTBA; XMMMYECKME CBOMCTBA; CNOCODbLI NONyYeHus):

— npeaenbHble yrnesogopoabl (anKaHbl U UMKNOaNKaHbl). TOpeHMe mMeTaHa Kak OAMH M3 OCHOBHbIX
MCTOYHMKOB TeN/a B NPOMbILLINEHHOCTU U BbITy. CBOMCTBA NPUPOAHbIX YINEBOA0POA0B, HAXOXKAEHWE B
NPUPOAE N MPUMEHEHWNE a/IKAHOB;

— HenpeaenbHble (aNIKEHbl, anKMHbI U afKaguMeHbl) U apoMaTUYECKUE Yyrnesogopoabl. FopeHue
aueTUNeHa KaK MCTOYHMK BbICOKOTEMMEPATYPHOrO NAaMeHU 15 CBAPKU U PE3KM METaN/0B

— KMCNopoacoaeprKalme coegmHeHua (cnupTbl U GeHobl, KAPOOHOBbIE KUCNOTbI M 3dMpPbI, aNbaernabl
M KETOHbI, XWpbl, yrnesoAbl). MpakTMYeckoe NPUMEHEHUEe 3STUAEHTIMKONA, FAULepuHa, deHona.
MpumeHeHne dopmanbaervaa, aueTanbAerva, YKCYCHOW KWUCAOTbl. Mblna Kak COAM  BbICLIMX
KapbOHOBbIX KMC/OT. MotoLLMe CBOMCTBA Mblsia

— a3oTcogepxawune coeanHeHUA (aMMHbI M aMMUHOKUCNOTLI, 6el'IKM). BbICOKOMOI'IeKyI'IﬂprIe
coegnHeHunA (CMHTeTW—IeCKMe 7 6MOJ'IOI'M‘-IECKM-aI-(TMBHbIe). MOHOMep, nonnmep, CTPyKTypHoe 3BeHO.
r|0!1MMepM3aLI,MF| 3TN1E€HA KaK OCHOBHOE HanpaBsieHUNe ero ncnosib30BaHUA.

leHeTn4yecKan cBA3b mexay Knaccamun opraHM4eCKux COGAMHGHMH

n PaKTU4ecCKkue 3aHATUA

CsolicTtBa OpraHn4yeckunx COGAMHGHMM OTAENBHbBIX K/1aCCoB (Tpmsmaanaﬂ n mexgyHapoaHana
HOMEHKNaTypa, XUuMHNU4YeCKkue CBOﬁCTBa, cnocobbl I'IOJ'Iy‘-IeHVIﬂ)Z npegenbHble (aJ'IKaHbI n LI,MKI'IO&J'IKaHbI),
HenpeagenbHble (aJ'IKEHbI, A/IKUHbI U aJ'IKaAMeHbI) M apomatunyveckme yrnesogopoabl, CNnUpTbl U d)eHOI'IbI,
Kap6OHOBbIe KNCNOTbI U 3¢lebl, anpbaernabl U KETOHbI, aMUHbI U aMUHOKUC/O0Tbl, BbICOKOMOJIEKY/1APHbIE
coeanHeHUA. 3a4aHMA Ha COCTaB/sieHue ypaBHeHMVI XUMUNYECKUX peaKLLMﬁ C y4acCthem OopraHmn4YecCkKunx
BewecTts Ha OCHOBAaHUKN X COCTaBa U CTPOEHUA

OK 01
OK 02
OK 04
TK...
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CocTaB/ieHME CXeM peaKkumit (B TOM uucie NOo MNpeaoXKEeHHbIM LenoyYkam npeBpaLleHuni),
XapaKTepU3YIOLLMX XMMUYECKME CBOMCTBA OPraHNYECKUX COeANHEHWNI OTAENbHbIX KNaccoB, CNocobbl nx
NONly4YeHMA W Ha3BaHWE OpPraHUYECKUX COEAMHEHUIM MO TPUBMANBHOW WU  MEeXAYHapOAHOM
CUCTEMATUYECKON HOMEHKNAType.
PeweHne nNpaKkTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKMX 3aAaHUM Ha CBOMCTBA OpPraHUYECKUx
COeANHEHWNIN OTAENbHbIX KNaccoB

NaboparopHana pabota

NabopatopHan paboTta “lNpeBpalleHns opraHNYECKUX BELECTB Npu HarpesaHum".
MonyyeHune 3TUIEHA U U3yYyeHMe ero cBoncTe. MoaennpoBaHne MOIEKYT U XMMUYECKUX NPeBPaLLEHN
Ha Npumepe 3TaHa, 3TUAEeHa, aueTuaeHa u ap.

Tema 4.3.
NaeHTMdmKauma
OopraHN4Yecknx
BELECTB, UX
3HayeHue un
npumeHeHue B
6bITOBOM U
NPOW3BOACTBEHHO
M neatTenbHOCTU
yesioBEKa

OcHoOBHOe€ coaepKaHue

TeopeTnueckoe obyueHue

BuoopraHuuyeckme coeamHeHus. [MpumeHeHne M buonormyeckaa ponb yrnesogoB. OKucneHue
YrNeBOAOB — WCTOYHMK 3SHEPrUU KUBbIX oOpraHMamosB. O61aCTM NPUMEHEHUA AMMUHOKUCAOT.
MpeBpalleHna 6enKkoB nuwM B opraHusme. Bbuonormyeckme oyHKUMM 6enkos. Buonornyeckue
GYHKUMM KMPOB. Po/ib OpraHNYeckomn XMmumn B peleHnn npobaem nuwesoit 6esonacHocTm

Ponb Opl'aHW—IeCKOﬁ XXMM B peweHnun r|p06neN\ 9Hepl'eTM‘-IeCI-(0ﬁ 6e3OI'IaCHOCTM, B pPa3BuUTUmn
megnunHbl, Co3gaHnmM HOBbIX MaTeEPUanoB, HOBbIX UCTOYHUKOB SHEPTNKU (aI'IbTepHaTMBHbIe NMCTOYHUKHU
3HepI'MM). OnacHocTb BO3,CL€IZCTBMF| Ha *XUBblE€ OPraHN3Mbl OpraHN4YeCKnX BeLeCTB OTAE/IbHbLIX K1aCCOB
(yFI'IEBO,CI'OpO,CI'bI, cnnpThl, (beHOJ'IbI, XnopopraHmn4yecknme nponssogHble, anbgernabl U ,u,p.), CMmbICh
noKasaTtenda npeaesaibHo ,CI,OI'IVCTMMOIZ KOHUEHTpauun

Na6opaTopHble 3aHATUA

NabopaTtopHan paboTa: “UaeHTUDMKALMA OPraHUYECKMX COeANHEHWNIA OTAENbHbIX Knaccos”

NpeHTMdMKaLmA opraHUYeCcKUX COeAMHEHNIN OTAENbHbIX KAacCOoB (Ha NpMMepe anbaernaos, Kpaxmana,
YKCYCHOW KMCNOTbl, 6€N1KOB U1 T.M.) C UICMONb30BaHMEM UX GU3UKO-XMMUYECKMX CBOMCTB M XapaKTEePHbIX
KauyeCTBEHHbIX peakuui. [eHaTypauua 6enka npuv HarpeBaHuMU. LiBeTHble peakuumn 6enkos.

OK 01
OK 02
OK 04
MK...
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BO3HMKHOBEHME aHA/IMTUYECKOTO CUTHaNAa C TOYKM 3PEHUS XMMUYECKUX MPOLECCOB NPU MPOTEKaHUM
KayecTBEHHOM peaKkumn, No3BoAsoWeEN NAeHTUPULNPOBATL NPEeAI0XKEHHbIE OpraHUYeCcKMe BELLLECTBa

KoHTponbHaA CTpYKTypa 1 CBONCTBA OPraHMYECKMX BeLLLEecTs
pa6orta 3
Pasgen 5. KuHetuueckune n TepmogmHamuyeckne 3aKOHOMEPHOCTU MPOTEKAHUA XMMUUYECKUX peaKLuii
CkopocTtb OcHOBHOe cogepXKaHue OK 01
XMMUNYECKUX OK 02
peakLuui. MK...
Xumunueckoe
paBHOBecue
TeopeTnueckoe obyueHue
CKOpOCTb peakunu, ee 3aBUCUMOCTb OT pPa3/inyHbIX (AKTOPOB: NMPUPOAbI PeaArMpyoWmnx BELLECTB,
KOHUEHTPaUUM pearnpylowmx BeLLecTs, TEMMEPATYpbl M NAOWAAM PEaKUMOHHOW MNOBEPXHOCTU.
Tennosble 3pPeKTbl XUMUUECKUX PEAKLNIA. IK30- N IHAOTEPMMUYECKME, PEAKLUN.
O6paTMMOCTb peakuuit. XMMUYECcKoe paBHOBECME W ero CMelleHMe noa AencTBUMEM Pas/INYHbIX
$aKTopOB (KOHUEHTpaLUMA peareHToB UM NPOAYKTOB peakumn, AaBNeHne, TemnepaTypa) 4158 co34aHUA
ONTUMAbHbIX YCNOBUIM NPOTEKAHUA XMMMYECKMX Npoueccos. MpuHuun fle WaTtenbe
MpakTnyeckne 3aHATUA OK 01
N OK 02
PelweHne NpaKkTUMKO-OPUEHTUPOBAHHbBIX 33a4aHWUI Ha aHanmM3 ¢GaKTOpPOB, BAMUAIOWMX HA WM3IMEHEHUe 1K
CKOPOCTU XMMUYECKOM peaKkLmMn, B T.4. C MO3ULMIA IKOIOTMYECKM LenecoobpasHoro noseaeHuma B bbiTy u
TPYL0BOM AeATEeNbHOCTU B LLe/IAX COXPAaHEHMA CBOETO 340P0BbA U OKPYKaloLen NpMpoaHon cpeabl.
PeweHne npakTUKO-OPUEHTUPOBAHHLIX 3agaHW Ha NpuMeHeHne npuHuuna Jle-lWWatenbe pgnAa
HaXOXAEHUA HaAMNpPaBNEHUA CMELLEHUA PABHOBECUA XMMMYECKOM peakuunm M aHanu3 ¢aKTopos,
B/INAOLLNX HA CMELLEHME XMMNYECKOTO PaBHOBECUA
Paspen 6. PactBopbl
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Tema 6.1. OcHoBHOe coaepXKaHue OK 01
MoHATHE O OK 02
pacTeopax TeopeTuueckoe obyuyeHume OK 07
PactBopeHMe Kak ¢u3MKO-xMmMmn4Yecknit npouecc. PactBopbl. Cnocobbl MPUroToBAEHMA PACcTBOPOB. [K...
PactBopumoctb. MaccoBaa p[ona pacTtBopeHHOro Bewectsa. CmbiCn MoOKasaTena npeaenbHo
AO0MYCTUMOW KOHLLEHTPALIMM U ero UCNoJib30BaHUE B OLLEHKE 3KOJIOTMYECKOM 6e30MacHOCTM.
MpaBuna 3sKonornyeckn uenecoobpasHoro nosefeHus B ObITy U TPyAOBOM AEeATENbHOCTU B LENAX
COXPAHEHWA CBOEro 34,0P0BbA M OKPYKAKOLLEN NPUPOSHONM Cpebl; ONaCHOCTb BO3AENCTBMA HA XKUBble
OpraHM3mbl OnpeaeneHHbIX BeLLecTs.
PelleHMe NpaKTUKO-0PUEHTUPOBAHHbIX PAaCcyYeTHbIX 3a4aHMIN Ha PAaCcTBOPbI, UCNOb3yeMble B ObITOBOM U
NPOW3BOACTBEHHOM AeATENbHOCTM Ye/10BEKA
Tema 6.2. OcHoOBHOe coaepKaHue OK 01
UccnepoBaHune OK 02
CBOIICTB PacTBOPOB NabopaTtopHbie 3aHATUA OK 04
NabopatopHan paboTta «lpurotosneHne pacTBOPOBY. MK...
MpuroToBneHMe pacTBOPOB 3a4aHHON (MaccoBOM, %) KOHUEHTPaLMK (C NPAKTUKO-OPUEHTUPOBAHHbIMM
BOMpOCamMu) n onpeaeneHune cpesabl BOAHbLIX PAacTBOPOB.
PelweHune 3a4a4 Ha NPUroToBAEHME PacTBOPOB
MpodeccnoHanbHO-OpueHTUPOBAHHOE coaeprKaHue (coaeprKaHue NPUKNAZHOIo Moayns)
Paspen 7. Xrmusa B 6bITy M NPOM3BOACTBEHHON AEATE/IbHOCTU YeloBeKa OKO01
OK 02
Xrvmusa B 6bITy U OcHOBHOe copepXKaHue OK 04
NpPOn3BOACTBEHHO
" neATenbHOCTH TeopeTuyeckoe obyuyeHue OK 07
yesioBeKa IK...

HoBelilme fOCTUMKEHUA XMMUYECKOM HAYKN U XMMUYECKOW TEXHONOMMU. Ponb xumnn B obecneyeHmm
9KO/I0rMYECKOW, IHEPTreTUYECKOM 1 NULLLEeBOM 6e30MacHOCTU, Pa3BUTUN MeaUUMHDI. MpaBuaa NoncKa u
aHaNM3a XMMmUYeckoh WHGOPMAUMM M3 PA3AUYHbIX WMCTOYHMKOB (HayyHas M y4yebHO-Hay4HasA
NuTepaTypa, CpeacTBa MaccoBol Hpopmaumum, cetb MHTEpPHET)
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n PaKTU4ecKkue 3aHATUA

Mouck M aHann3 KenmcoB O MPUMEHEHUU XMMMUYECKUX BELLECTB WU TEXHONOMMN C yyeTom Oyayuiein
npodeccMoHanbHOM  AEATEeNbHOCTM MO TemMaM: BaXHellwue  CTpouUTeNbHble  MaTepuansl,
KOHCTPYKLUMOHHbIE MaTepuanbl, KPacKW, CTEK/IO, KepamMuKa, maTepuanbl AN INEKTPOHUKW,

4
HaHOMaTepuanbl, TEKCTU/NbHbIE BOJIOKHA, WCTOYHUKU IHEPruu, OPraHUYecKne U MUHepanbHble
ya06peHns, NnekapCTBEHHbIE BELLECTBA, ObITOBAA XMMMA.
3awwmrTa: MNpeacTaBieHMe pe3ynbTaToB pelleHns KeicoB B Gopme MUHU-A0KNAAaA C Npe3eHTaunemn
MpomexyTouHan aTrecTauusa no gucuunauHe (3auer) 2
Bcero 72
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3. YC/I0BUA PEA/IU3ALUN NPOTPAMMbI OBLLLEEOEPA30OBATE/IbHOW
ANCUUNNTNHDI

3.1. Tpe6oBaHMA K MMHUMAZIbHOMY MaTePUAIbHO-TEXHUUYECKOMY
obecneueHuio

Ona peanusaumm nporpammbl AUCUMNAWUHBI AONXKHbI ObITb NPeAyCMOTPEHbI
cnepyouwme cneunasnbHble NOMeELLEHUN: y4ebHbIA KabuHeT xumun u/mnm yyebHom
XMMUYeCcKom nabopatopum.

O6opypoBaHMe yuyebHOoro KabuHeta (HarnagHble nocobusa): Habopbl
LAPOCTEPXKHEBbLIX MOAeNeN  MOJIEKYN, MOAENU  KPUCTANJNYECKUX  PeLUeTOK,
KONNIEKUMU MPOCTbIX N CNOXKHbIX BELWECTB W/UN KONNEKLMU NONUMEPOB; KONEKLUNS
roOpHbIX NOPOA, U MUHepanos, Tabanua MeHaeneesa, y4ebHble duabmbl, LUGPOBbIE
obpa3zoBaTesibHble pecypcbl.

TexHuueckne cpeactBa obyuyeHMA:  KOMMbIOTEP C  YCTPOMCTBAMMU
BOCMNPOM3BEAEHMA  3BYKA, MNPUHTEP, MY/JAbTUMEAMA-NPOEKTOP C  3KPAHOM,
MYNbTUMELUNNHAA O0CKA, YKa3Ka-Npe3eHTep ANA Npe3eHTauni.

O6opyaoBaHue nabopatopum M paboumx mect nabopatopum: MeH3YPKM,
NUNEeTKM-KaneNbHULbl, TEPMOMETPbI, MUKPOCKOM, NyMbl, NpeaMeTHbIE N NOKPOBHbIE
CTEKNA, NNIaHLWEeTbl ANA KanenbHbIX peakumn, puabTpoBanbHaa bymara, NPomMbIBasKu,
CTEeKNAHHble nNpobupKK, pe3nHoBble NpPobKKM, ¢oHapuKKM, Habop pPeaKkTUBOB,
CTEK/NIAAHHbIE NANIOYKM, WTATUBbI ANA NPOOMPOK; MeEpPHble UWAMHAPbLI, BOPOHKMU
CTEKNAHHblIE, BOPOHKU AenuTtenbHble uunMHgpuyeckue (50-100 mn), CTynKkM
nectmkom, ¢apdopoBble YaWwKKW, NUHUETb, PUAbTPbl bymarkHble, BaTa, MapAs,
4YacoBble CTEKNa, 3NEKTPONAUTKU, NnabopaTopHblie WTaTUBbI, CNUPTOBbIE TFOPEKN,
CNUYKK, Npmnbop AnA nosyyeHusa rasos (Mam nNpobupKa € ra3ooTBOAHON TPybKOW),
AepXKaTenn gna NpobMpPoK, CKNAHKM AN XPaHEHUA PeaKTUBOB, Pa3aaTOYHbIE JIOTKY;
XMMUYEeCKMe ctakaHbl (50, 100 1 200 mn); wWnatenu; NUHLUETbI, TUre/ibHbIe LWUMLbI;
CeKyHAOoMepbl (Talimepbl), MepHbie NPobupku (Ha 10-20 mn) u mepHble Konbbl (25, 50,
100 n 200 mn), BoasaHan 6aHa (MAM TePMOCTAT), CTEKNSAHHbIE Ma/OYKU; KOHUYECKUue
Konbbl ansa TMTpoBaHua (50 n 100 mn); MHAMKATOPHbIE NONOCKM ANns onpegeneHuns pH
M CTaHOAPTHAA MHAMKATOPHAA WKana; YyHUBEPCANbHbIN MHAMKATOP; NUNEeTKM Ha 1, 10,
50 mn (nnm posatopbl Ha 1, 5 n 10 mn), 6lOpPeTKU ANA TUTPOBAHUA, MeAULUNHCKMeE
wnpuubl Ha 100-150 mn, nabopaTopHble U/MAN aHaNUTUYECKME Becbl, pH-meTpbl,
CYWMAbHbIY WKap, n ap. nabopatopHoe obopyaoBaHuMe.

3.2. UudopmaumoHHOe obecneyeHne peannsalmm NpPorpammbl

1. Ana peanusaumm nporpammbl 6ubnmnoTedHbin poHa obpasoBaTesibHOM
opraHvM3auMM AO/IKeH MMeTb fedyaTHble U/UAK 3NEeKTPOoHHble 0bpasoBaTesbHble U
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MHCI)OpMaLI,VIOHHbIe MCcnosib3oBaHNA B

pecypchl,
obpasoBaTeNibHOM NpoLecce, He CTaplue 5 1eT C MOMEHTA U34aHuA.

PEeKOMeHA0oBaHHble  AnA
2. PekomeHayemble neyaTHble M34aHMA NO peanmsaumnmn obweobpasoBaTenbHOM

AncunnianHbol npeacrtaBaeHbl B MeTOAUYECKUX pPeKOMeHAaUMNAX Mo OpraHuMsauunuun

oby4yeHwus.

4. KOHTPO/1b U OLLEHKA PE3Y/IbTATOB OCBOEHWA OBLLEOEPA30OBATE/IbHOW
ANCLUUNNTNHDI

KOHTpOﬂb M OUEHKa pe3yabTaToB O6yquMFI OCyLLEeCTBNAETCA nNpenoaaBaTtesiem

B Mpouecce npoBeAeHMA NpPaKTUYECKMX 3aHATUM M  nabopaTopHbix pabor,

TECTUPOBAHMA, 3 TaKKe BbINOJHEHUS 00YyYaloWMMUCA UHOMBUAYANbHBIX 3aZaHWUMN,
NPOEKTOB, MCCAeaoBaHU. Pe3ynbTaTbl 0byyeHUs onpeaenatoT, 4Yto obyvatowmecs
[OJ/IKHbl  3HaTb, MOHMMATb W [AEMOHCTPUPOBATb MO 3aBEPLIEHUN U3YYEHUA
ANCUMNANHDI.

Ona bopmMpPOBaHMA, KOHTPONS U OLUEHKM Pe3ynbTaTOB OCBOEHUS y4ebHOM
ANCUMNANHBI UCMONb3YETCA CUCTEMA OLEHOYHbIX MEPONPUATUIN, NpeacTaBAAloLWLanA

coboi Komnsekc y4yebHbIX MePONPUATUI, COrTACOBAHHbIX C pe3y/sibTaTamMu 0byyeHms

n chopmynmpoBaHHbix c yyetom ODroc COO

avcumnaunHe) n ®roc Cro.

(NpeameTHble pe3ynbTaTbl

no

XMMWUYECKMX 3N1EMEHTOB
M NPUPOAA XMMUYECKOM
CBA3N

dopmMynbl coegUHEHUN B
COOTBETCTBUM CO
CTEMNEHbIO OKUCNEHUA
XMMUWYECKNX 3/IEMEHTOB,
NCXOAA U3 BAaZIEHTHOCTU U
3NEKTPOOTPULLATENIbHOCTH

Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbTaT 06yueHua TUNbl OLLEHOYHbIX MEepPOoNPUATUIA
| | OcHOoBHOe coaepiKaHue
1 dopmynuposatb
Paspgen 1. OcHOBbI
6a30Bble NOHATUA U
CTPOEHUA BelecTsa
3aKOHbI XMMUU
1.1 | OKO01 CtpoeHue aTomos CocTtaBnatb xummyeckme |1. Tect «CTpoeHne aTOMOB

XUMMUYECKUX 3/IEMEHTOB U
npMpoaa XMMMUYECKON CBA3NY.

2. 3a4a4m Ha cocTaBneHmne
XUMUYECKUX dopmyn
ABYXaTOMHbIX COeAUHEHWUI
(okenpos, cynbdpunaos, rmapmaos
nT.m).

3. 3a4aHunA Ha UCNosb30BaHKe
XMMUWYECKOI CUMBOTUKM U
Ha3BaHMN coeaNHEHUIN NO
HOMEHKNATYype MeXAyHapoaHOro
COl03a TEOPETUYECKOM U

24




OK/NK

Mopaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MepPOoNpPUATUIA

NPUKNALHOM XMMUN U
TPUBWMANbHbIX Ha3BaHUI AnA
COCTaBNEHMA XMMUYECKUX
dbopmyn ABYXaTOMHbIX
coeAnHEeHNM (OKcnaos,
cynbdmaos, rMapnaoB U T.N.) U
APYTMX HEeOpPraHMYecKmx
COeANHEHWNIN OTAENbHbIX KN1accoB

1.2

OK 01
OK 02

MeproamyecKmin 3aKoH
n Tabnuua A.U.
MeHpeneeBa

XapaKtepusoBaTtb
XUMUYECKNE 31EMEHTDI B
COOTBETCTBMMU C UX
NONIOXKEeHNEM B
nepuoanyeckon cucteme
XUMUYECKUX 3/IEMEHTOB
O.N. MeHpeneeBa

1. Tect «MeTannuyeckume /
HeMeTanNn4YecKkne CBOMCTBA,
9NIeKTPOOTPULLATENBHOCTb U
CPOACTBO K 9N1EKTPOHY
XUMUYECKUX 3/IEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHNEM U NONOKEHNEM B
nepuoauyeckomn cucteme
XUMnyeckunx anemenTos [.U.
MeHpeneesa».

2. MNpaKTnyeckme 3a4aHmMA Ha
YCTaHOB/IEHME CBA3M MEXKAY
CTPOEHNEM aTOMOB XMMUNYECKUX
3/1IeEMEHTOB U NePUOANYECKUM
M3MEHEHNEM CBOICTB
XUMMUYECKUX 3/IEMEHTOB U UX
COeANHEHNI B COOTBETCTBUM C
nonoxeHnem Mepnognyeckom
cmucTeme.

3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTnyeckme 3a4aHunA Ha
XapaKTepmU3aLmo XMMHUUYECKNX
anemeHToB: « MeTannumyeckue /
HemeTaNnIM4YecKme CBOMCTBA,
3NIeKTPOOTPULLATENBHOCTb U
CPOACTBO K 3/1EKTPOHY
XUMMUYECKUX 3/IEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHNEM U NONIOKEHNEM B
nepuoauyeckoin cmcteme
XMMMUYECKUX 3/IEMEHTOB

O.1U. MeHaeneea»
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Ne OK/NK | Mogynb/Pa3pgen/Tema Pe3ynbTtat 06yueHus Tunbl OUEHOYHDbIX MepPOoNpPUATUIA
2 XapakrepusoBatb Tunbl  |KoHTpoabHaA paborTa
Paspgen 2. Xumunueckume N
XMMUYECKUX peaKLun «CTpoeHue BeLecTsa U
peakuumn
XUMUYECKUE PeaKLUU»
2.1 |OK01 Trnbl XMUYECKNX CocTaBnAaTtb peakumm 1. 3agaum Ha cocTaBieHue
OK 04 peaKkuni coeauHeHuns, YPaBHEHUIM peakuuii:
pa3noxeHua, obmeHa, — COeANHEHUA, 3aMeLLeHNs,
3aMelLeHns, pasfioxKeHuna, obMeHa;
OKUCAUTENIBHO- — OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE BOCCTAHOBUTE/NbHbIX PeaKuuii c
peakumm MCNo/Jib30BaHMEM MeToAa
3NeKTpoHHOoro H6anaHca.
2. 3a4a4m Ha pacyeT macchl
BeLLecTBa UM 0b6bEMa
rasoB No U3BECTHOMY KONMYECTBY
BeLLecTBa, Macce nan obbvémy
OZHOTO M3 Y4YaCTBYHOLMX B
peakumn BELLEeCTB; PacyéTbl
maccbl (06bEma, KonmyecTsa
BELLLEeCTBA) NPOAYKTOB peaKLmu,
€C/IM O4HO U3 BELLECTB UMeeT
npumecu
2.2 dNeKTpoAUTUYECKan CocTtaBnATb ypaBHEHUA 1. 3apaHunA Ha cocTaBneHne
Amccoumnayma u MOHHbBIN | XMMUYECKUX peaKLLUK MONEKYNAPHBIX N MOHHBbIX
obmeH MOHHOro obMmeHa ¢ peakuMin C y4acTMeM KUCAOT,
yyactmem OCHOBAHMWM U CONEN,
HEOpPraHMYEeCKMX BELLECTB |YCTaHOBJIEHUE N3MEHEHMUA
KMCNIOTHOCTM cpeapl
2. NabopaTtopHas paboTa "Tunbl
XMMUYECKUX peakumin'
3 Paspen 3. CtpoeHune u |Uccneposatb ctpoeHue u |KoHTponbHaA pabora

CBOMCTBA
HeopraHuYecKux
BeLecTs

CBOMCTBA
HeopraHUYecKux BeLLecTs

«CBOMCTBa HEOPraHUYECKUX
BelecTB»
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OK/NK

Mopaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MepPOoNpPUATUIA

3.1

OK 01
MK..

Knaccndumkaums,
HOMEHKANATypa n
CTpoeHue
HeopraHM4YecKnx
BeLLecTs

Knaccuoumumposatb
HeopraHuyeckue
BELLLEeCTBA B COOTBETCTBMM
C UX CTPOEHNEM

1. Tect «HomeHKnaTypa 1
Ha3BaHMe HeopraHUYeCcKnx
BELLECTB UCXOAS U3 UX
XUMUYECKoM Gopmybl Nn
COCTaBAEHME XMMUNYECKOM
bopmynbl UCXxoaA U3 HA3BAHUA
BELLLEeCTBA N0 MeXAYyHapPOAHOM
WV TPUBUAIBHOM
HOMEHKANAType».

2. 3a4a4M Ha pacyeT MaccoBoOW
007K (Maccbl) XMMUYECKOTO
afiemeHTa (coeanHeHusn) B
moneryne (cmecm).

3. MNpakTnyeckune 3a8aHuA no
KnaccuduKaumm, HOMeHKNaType U
XMMUYECKUM Popmysiam
HEOpPraHMYECKMX BELLLECTB
Pa3/INYHbIX KNaccoB.

4. MNpaKTnyeckme 3agaHma Ha
onpeaeneHmne XMMNYECKOMN
aKTUMBHOCTW BELLECTB B
3aBUCUMOCTU BMAA XMMUYECKOM
CBA3M M TUNA KPUCTANINYECKOM
peLLeTKu

3.2

OK 01
OK 02
MnK...

dUsnKo-xmmnyeckune
CBOICTBA
HeopraHMYecKnx
BeLlecTs

YcTaHaBAmnBeaTb
3aBUCUMOCTb PU3NKO-
XUMMUYECKUX CBOICTB
HEeOpraHMYeCcKnx BeLLLecTs
OT CTPOEHMA aTOMOB U
MOJIEKY/, @ TaKXKe TMna
KpUCTanamyeckom
peLeTKu

1. Tect «OcobeHHOCTH
XMMMYECKUX CBOMCTB OKCUAOB,
KMCIOT, OCHOBAHWUIM, aMPOTEPHbIX
TMAPOKCUAO0B N CONEn».

2. 3a4aHunA Ha cocTaBaeHue
YPaBHEHU XMMUYECKUX PeaKL Ui
C y4acTUeM NPOCTbIX U CIOXKHbIX
HeopraHMYeCcKnX BELLEeCTB:
OKCMA0B METaN/I0B, HEMETaNN0B
N aMPOTEPHbIX 31EMEHTOB;
HeopraHMYecKnx KMCnoT,
OCHOBAHMMN N amdOTEPHbIX
rMMAPOKCUA0B, HEOPraHUYECKNX
CONeN, XapaKTepm3YyHLWNX NX
CBOWMCTBA 1 cNOCO6bI NONYYEHMA.
3. MPaKTUKO-OpPUEHTUPOBAHHbIE
TeopeTUYecKme 3aaHnA Ha
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Ne OK/NK | Mogynb/Pa3pgen/Tema Pe3ynbTtat 06yueHus Tunbl OUEHOYHDbIX MepPOoNpPUATUIA
CBOWMCTBA M NOAyYeHue
HEeOopraHMYeCKNX BELLLECTB
3.3 | OKO01 NpeHTndmKauma UccnepoBaTb 1. NpaKTUKO-OPMEHTUPOBAHHbIE
OK 02 HeopraHM4yecKnx KayeCTBEHHble peaKkLuumn 3a1aHMA NO COCTAB/EHUIO
OK 04 BeLLecTs HEOPraHMYECKMX BELLLECTB |XMMUYECKUX PeaKLUI C y4acTUem
HEOPraHMYEeCKMX BELLLeCTB,
NCNONIb3yEMbIX JNA NX
naeHTUPUKaumu.
2.1abopaTopHas paboTa:
“UnenTndmkauma
HeopraHMYyeckux sellects”
4 Pasgen 4. CtpoeHue u |Uccneposatb ctpoeHne u |KoHTposibHasa pabota
CBOIACTBA OPraHUYEeCKUX |CBOMCTBA OpraHMYecknux |«CTpoeHue u CBOMCTBA
BeLecTs BeLlecrs OpraHUYecKmnxX BeLLLecTB»
4.1 [ OKO01 Knaccnoukaums, Knaccnpumumposatb 1. 3apaHKA Ha cocTaBNeHue
MnkK... CTpOeHUue U OpraHMYecKme BeLLLecTBa B [Ha3BaHWIA OPraHMYECcKmX
HOMEHKANaTypa COOTBETCTBMMU C UX COeAMHEHNI NO TPMBMANBbHOM
OpraHMYecKmnx BeLLLeCTB |CTpOeHMEM WA MEeXAyHapoaHOM
CUCTEMATUYECKOM HOMEHKANATYpE.
2. 3a4aHunA Ha coCTaB/ieHMe
NOJIHbIX U COKPALLEHHbIX
CTPYKTYpPHbIX dopmyn
OpraHUYEeCcKMX BELLECTB
OTAENbHbIX KNaccoB.
3. 3agaum Ha onpeaeneHmne
npocTenwen popmy bl
OpraHMYecKom MOSIEKY/bl, UCXOAS
M3 3/1leMeHTHOro cocTaBsa (B %)
4,2 | OKO01 CBolicTBa OpraHMYecKkumx |YcTaHaBAMBaTL 1. 3apgaHunA Ha cocTaBneHune
OK 02 coeANHEHN 3aBUCUMOCTb PU3NKO- YPaBHEHU XMMUYECKUX peaKL M
OK 04 XMMUNYECKUX CBOMNCTB C y4acTMem opraHn4ecKmnx
MK... OpraHUYeCcKMx BELLECTB OT |BELLECTB HA OCHOBAHMN UX

CTPOEHWUS MONEKYN

COCTaBa M CTPOEHMUS.
2. 3a4aHunA Ha cocTaBNeHmne
YPaBHEHU XMMNYECKUX peaKLmii,
WUNNOCTPUPYIOLLNX XMMUYECKME
CBOWCTBA C Y4ETOM MEXAHU3MOB
NPOTEKAHUA AAHHbIX Peakumn n
reHeTU4EeCKOM CBA3U
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Ne OK/NK | Mogynb/Pa3pgen/Tema Pe3ynbTtat 06yueHus Tunbl OUEHOYHDbIX MepPOoNpPUATUIA
OpPraHMYeCcKmX BeLLeCcTB pasHbiX
K/1accoB.
3. PacueTHble 3agaum no
YPaBHEHUAM peaKkuui € y4acTuem
OpPraHMYeCcKMX BEeLLLeCTB.
4. NabopaTtopHas paboTa
“MpeBpaLyeHna opraHMYeCcKnx
BELLeCTB Npu HarpeeaHun"
43 [OKO01 NaoeHTndumkauma NccnepoBaTb 1.MpaKTUKO-OPUEHTUPOBAHHDbIE
OK 02 OpraHMYecKnX BELLECTB, [KauyeCTBEHHbIE PeaKUUM  [3a4aHMA NO COCTAB/IEHUIO
OK04 NX 3HAYeHne n OpraHMYecKmx XMMMYECKUX PEaKLUI C yyacTem
MnK... npumeHeHue B 6bITOBOM |COeAMHEHWNI OTAENbHBIX |OpPraHUYeCKUX BELLECTB, B T.4.
W NPOM3BOACTBEHHOM Knaccos MCMNONb3yemMbIX ANA UX
0eATeNIbHOCTN YenoBeKa naeHTMoMKaumm B 6bITy m
NPOMbILLIEHHOCTH.
2.1abopaTopHas paboTa:
“UpeHTndmKauma opraHNYecKunx
coeaMHEHNN oTAeNbHbIX Knaccos”
5 Paspen 5. XapaktepusoBatb
KuHeTtunueckue n B/IMUAHUE PA3/INYHbIX
TepMmoauHamuyeckme |(pakTopoBs Ha paBHOBecUue
3aKOHOMEpPHOCTH M1 CKOPOCTb XMMUYECKUX
npoTeKaHusA peakuui
XUMUUYECKUX peaKLun
5 [OKO01 CKOpOCTb XMMMYECKMX  |XapaKTepusoBaTb MpaKTUKO-OPUEHTUPOBAHHbIE
OK 02 peakumn. XuMuyeckoe |BAMAHUE KOHLLEHTPALUK |TeopeTUYecKkue 3a4aHunA Ha
MK... paBHoBecuKe pearnpyowmx BEWECTB U |aHann3 GpaKToOpoB, BAUAIOLNX HA

TemnepaTypbl Ha CKOPOCTb
XUMUYECKUX peaKLmii
XapaKtepusoBaTb
B/NAAHME U3MEHEHMA
KOHLLEHTPALMW BELLEeCTB,
peaKkumu cpegbl 1
TemnepaTypbl Ha
CMeLLeHME XMMNYECKOTO
paBHoBecKsA

N3MEeHeHMe CKOpPOCTH
XMMWUYECKON peakumm. MpaKkTUKo-
OPUEHTMPOBAHHbIE 334aHMA Ha
npMMeHeHue npuHumna fle-
LLlaTenbe Ans HaxoXKAeHUs
HanpaBAEHUA CMELLLeHUS
pPaBHOBECUA XMMUYECKOM
peaKkumu 1 aHanuns GpakTopos,
B/IMAIOLLMX Ha CMELLLeHNe
XMMWYECKOro paBHOBECUA
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Ne OK/NK | Mogynb/Pa3pgen/Tema Pe3ynbTtat 06yueHus Tunbl OUEHOYHDbIX MepPOoNpPUATUIA

6 UccnhepoBatb UCTUHHbIE
Paspen 6. PacTBopbl pacTBOpbI € 3aAaHHbIMU

XapaKTepucTMKamu
6.1 | OKO01 NoHATKe o pacTBOpax PasnnyaTtb NCTUHHbIE 1. 3apauun Ha npuroToBaeHMe
OK 02 pacTeopbl pacTBOpOB.
MK.. 2. [PaKTUKO-OPUEHTUPOBAHHbIE
pacyeTHble 3a4aHNA Ha
AMCMepCHble CUCTEMBI,
NCcnosibayemble B 6bITOBOM U
NPOn3BOACTBEHHOM
LEATENbHOCTUN YeNnoBeKa
6.2 | OK01 UccnepoBaHue ceoiictB [MccnepoBatb pU3nKo- NNabopaTtopHas paboTa
OK 04 pacTBopoB XMMUYECKMe CBOICTBA “MpurotosBneHune pacresopos”
MK... UCTUHHBIX PacTBOPOB

Il | NpodeccMoHaNbHO-OPUEHTUPOBAHHOE CoAepKaHUe (coaeprKaHue NPUKAAZHOro moayna)

7 Paspen 7. OueHuBaTb NocneacTsma |3awuTa Keica (c yuetom
Xumusa B 6bITy U 6bITOBOI U 6yaywen npodeccnoHaibHOMN
NpPoOn3BOACTBEHHOM NpPoOn3BOACTBEHHOM’ LeATeNbHOCTH)

DEeATeNbHOCTU [EeATeNbHOCTU Ye/I0BeKa C

yenoBeKa No3uLMA 3KONIOTUYECKOM

6e3onacHocTH

OKO01 Xvmua B 6bITy U OueHuBaTb nocneactema |Keic (c yuetom byayuen
OK 02 Npon3BOACTBEHHOWN 6bITOBOMN 1 npo¢deccMoHanbHOM
OK 04 0eATeNbHOCTM Ye/IOBEKA |MPON3BOACTBEHHOM OEeATeNbHOCTH)
OK 07 [eATeNbHOCTN YesioBeKa ¢ |[BO3MOIKHble TEMbI KENCOB:
MK... no3numnit akonornyeckoit |1. MotenneHne KAMmaTta u

6e3onacHocTU

BbICBODOOXKAEHME ra30BbIX
rMApaToB CO AHA OKeaHa.

2. byaywue matepuansl gna asua-
, MALMHO- 1 NPUBOPOCTPOEHUA.
3. HoBble maTepmanbl gna
CONHEeYHbIX HaTapen.

4. JlekapcTBa Ha OCHOBe
pacTuUTeNbHbIX NpenapaToB
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