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1. OBLUAA XAPAKTEPUCTUKA MPUMEPHOM PABOYEA MNPOrPAMMDI
OBLLEOBPA3OBATE/IbHOW AUCLUMN/IUHBI « XUMUA»

1.1. Mecto AuCUMNAUHBI B CTPYKType OCHOBHOW npodeccnoHanbHOMU
obpasoBaTesIbHOM NPOrpammbil

ObuweobpaszoBaTenbHaA ANCUUNAMHAE «XMMUSA» U3ydYaeTca Ha 6a30BOM ypOBHE B
obuweobpasoBatesibHOM UMKne yyebHoro nnaHa a[anTMpOBaHHOM
npodeccnoHanbHoM obpasoBaTtenbHoM nporpammbl  CneunanbHoctn  40.02.04.
«OpucnpyaeHuma»

TpyAOEMKOCTb AUCUMNINHBI «XMMUSA» Ha 6Aa30BOM YPOBHE COCTaBAsAET 78 4acos,
n3 KoTopbix 70 yaca — 6a3oBbIN MoayNb (6 pasaenos) U 8 YacoB — NPUKIAAHON MOAY b
(1 paspen), BKAKOYAOWMA MPAKTUKO-OPUEHTUPOBAHHOE COAEPHKAHME KOHKPETHOM
npodeccumn nam cneumanbHOCTU.

MpuKknagHo moaynb BKAKOYAeT oauH pasgen. Paspen 7 «Xumus B 6biTy M
NPOM3BOACTBEHHOM  AEeATeNbHOCTU  Ye/ioBEeKa»  peanusyetcd  ANA  Bcex
npodeccuit/cneumnanbHOCTE Ha MaTepuasie KehcoB, CBA3AHHbIX C 3KOJIOrMYECKOM
6e30nacHOCTblO M OUEHKOW nocneactBuii  O6bITOBOM UM MPOU3BOACTBEHHOWM
AeATeNnbHOCTM, nNo oTpacaam  byaywen npodeccMoHanbHOW  AeATeNbHOCTU

obyuatoLmxcs.

1.2. Uenn v nnaHupyemble pe3yanbTaTbl OCBOEHUA AUCLUN/IUHDI

1.2.1. Uenu v 3agaum gNCUUNIUHDI

dopmupoBaHMe y CTyAEeHTOB NPEeACTaB/NIEHUA O XMMUYECKOW COCTaBAAIOLLEN
€CTeCTBEHHO-HAY4YHOM KapPTUHbI MMPA Kak OCHOBbI MPUHATUA PELUEHUIN B XKU3HEHHbIX U
NPOM3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOrO NOBEAEHMSA B NPUPOAHON cpeae.

3aaauum AUCLUUNANHDIL:

1) cbopmmpoBaTb MOHMMAHME 3aKOHOMEPHOCTEM MPOTEKAHUA XUMUYECKUX
NPOLLECCOB M AIBNEHUIN B OKPYMKaloWen cpene, LUeNOCTHOM HaydyHOW KapTUHbI MUPa,

B3aMMOCBA3U N B3aMMO3aBUCUMOCTU eCTECTBEHHDbIX HAVYK,



2) pa3BUTb YMEHWUs COCTaBAATb GOPMY/bl HEOPraHMUYECKUX U OPraHUYecKux
BELLECTB, YPaBHEHUA XMMUYECKUX PeaKLMIA, OBBACHATL UX CMbICA, UHTEPNPETUPOBATbL
Pe3yNbTaTbl XMMUUYECKUX SKCNEPUMEHTOB,

3) chopmupoBaTb  HaBblKM  MNPOBEAEHMA  NPOCTEMWNX  XMMWUYECKMUX
9KCMEePUMEHTANbHbIX  MCCNegoBaHMM € cobaogeHnem npasun  6e3onacHoro
obpalleHma ¢ BelecTBamm U nabopaTopHbiM 060pyaoBaHUEM;

4) pasBUTb YMEHWUA UCNONb30BaTb MHPOPMALMIO XMMUYECKOrO XapaKTepa u3
Pa3/INYHbIX NCTOYHUKOB;

5) cdopmmpoBaTb YMEHUSA NPOrHO3MPOBATb NOCNEACTBMA CBOEN AeATENbHOCTU U
XMMMUYECKUX NPUPOAHbIX, ObITOBbIX M NPOU3BOACTBEHHbIX NPOLECCOB;

6) cbopmmnpoBaTb NOHMMAHNE 3HAUYUMOCTU AOCTUNKEHUIN XMUMUUYECKON HAYKKU U

TEXHONOTMN JNA PAa3BUTMA COLMANBHON U NPOU3BOACTBEHHON cdep.



1.2.2. NMnaHnpyemble pe3ynbTaTbl 0CBOeHUA obweobpasoBarenbHON AucuunauHbl B cootBetctBumn ¢ ®roC CNO um Ha

ocHoBe ®IOC COO
Koa n MnaHupyemblie pe3ynbTaTbl 0OCBOEHUA AUCLUNJINHDI
HauMeHOBaHU
e

dopmupyembix O6wue’ AucumnanHapHble?

KomneTeHuuii

OK 01. B yactu TpyAao0BOro BOCNUTAHUA: - B/IaE€Tb CUCTEMOM XMMWYECKUX 3HAHMUKN, KOTOpas  BK/IOYaAET:
BbibupaTb - TOTOBHOCTb K TpyAy, OCO3HaHMEe UEHHOCTM | OCHOBOMNONAratowme MoHATUA (XMMUYECKUN IN1EMEHT, aTOM, 3/1IeKTPOHHas
cnocob6bl MacTepcTsa, Tpyaontobue; 060/104Ka aToMa, S-, p-, d-3N1EKTpOHHbIe opbUTann aToMoB, MOH, MO/IEKYNa,
peweHunsa 3agay | - TFOTOBHOCTb K  aKTUBHOM  OeATENbHOCTWU | BANEHTHOCTb, 3N1EKTPOOTPMUATENBHOCTb, CTENEHb OKUCNEHMA, XMMMUYEeCcKan
npodeccnoHan | TEXHONOMMYECKOM M COLlMANbHOM HanpaBAEHHOCTH, | CBA3b, MOJIb, MOASIPHAA Macca, MOAAPHbIN 0ObeM, YrnepoaHblii CKenerT,
bHOW CNnocobHOCTb  MHMUMMPOBATb, NAAHMPOBATb W | GYHKUMOHANbHAA Fpynna, pagukan, usomepusa, MU3o0Mepbl, FOMOIOFMYECKUIA
DEeATEeNIbHOCTM | CAMOCTOATENIbHO BbINOIHATL TAKYIO AEATENIbHOCTb; | PA4, FOMOJIOIN, YTNeBoA0POAbl, KUCAOPOA- N a30TCoAeprKalime coeANHEHNA,
NPUMEHUTENbH | - MHTepec K pasInyHbIM cbepam | BMONOrMYECKM aKTUBHbIE BelecTBa (yrnesoapl, *upbl, 6e1Kkun), moHomep,
0 K pa3/IMyHbIM | NpodpeccUoHaNbHOM AEATENBHOCTH, noaumep, CTPYKTYpHOE 3BEHO, BbICOKOMOEKYNAPHbIe COeaMHEHUA,
KOHTEKCTam OBnapeHue YHUBeEpCcanbHbIMU yuyebHbIMM | KpUCTANINYECKAn peLleTKa, TUMbl XMMUYECKUX peakumnit (OKMCAUTEeNbHO-

No3HaBaTeNbHbIMU A,EHCTBUAMMU:

a) 6a3oBble NorMyeckue AencTeus:

- CaMOCTOATENIbHO dopmynunpoBatb n
aKTyanuMsmMposaTb npobnemy, paccmaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaB/NMBATb CYLLECTBEHHbIA MNPU3HAK WK
OCHOBAHUWA ANA CpPaBHEHWA, KnacCcuPuKauum wu
0606LeHuns;

BOCCTAaHOBUTE/IbHbIE, 9K30-U SHAOTEPMUYECKME, PEaKLMN MOHHOTO 06MeHa),
PacTBOP, INEKTPONUTbI, HES/TIEKTPOINTbI, SNIEKTPOIUTUYECKAA gMccoLMauma,
OKUCNUTENb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMUYECKON peaKkumn, XMMn4eckoe
paBHOBECME), TEOPUW U 3aKOHbl (TEOPUS XMMWUYECKOrOo CTPOEHMA
opraHuyeckux BewectB A.M. byTtnepoBa, Teopua 3NEKTPOAUTUYECKOM
auccoumnaumm, nepuogmyeckmin 3akon .M. MeHgeneesa, 3aKOH COXpaHeHUA
Maccbl), 3aKOHOMEPHOCTU, CUMBONIMYECKUI A3bIK XMMUK, PaKTONOrNYeCcKme
CBeAeHUsA 0 CBOMCTBaX, COCTaBe, Nojsy4eHUn 1 6e30nacHOM MCMO/Ib30BaHUMU
Ba)KHEMLIMX HEOPraHMYECKMX W OpPraHUYecKMx BelectB B ObiTy WU

! YKa3blBaloTCA NMYHOCTHbBIE W meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronbHoi dopme, popmmpyemble obieobpasoBaTeibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (NpeameTHbIE) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHna JUCLUANANHbI




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

- BHOCUTb KOPPEKTMBbI B A€ATE/IbHOCTb, OLLEHMUBATb
COOTBETCTBME pe3y/bTaToB LENAM, OLEHMBATb
PUCKM NOCNeACTBUIA AeATeIbHOCTY;

- pa3BMBaTb KPeaTUBHOE MblLUIEHUE MPU peLLleHUn
M3HEHHbIX Npobaem

6) 6a3oBble UccnegoBaTeNbCcKue AecTemA:

- B/lageTb HaBblKaMW y4yebHO-MUcCNea0BaTENbCKOM
n NPOEKTHOM 0eaTeNbHOCTH, HaBblKamMu
paspelleHuns npobnem;

- BbIABNATb MNPUYUHHO-C/IEACTBEHHbIE CBA3U U
aKTyanusMpoBaTb 3a4advy, BblABUraTb rmnoTesy ee
peleHus, HaxoAuTb apPryMeHTbI ana
[IOKa3aTe/IbCTBa CBOUX YTBEPXAEHWM, 3adaBaTb
napameTpbl U KpUTEPUU peLleHns;

- aHaNU3MpoBaTb MOJyYEHHble B XOA4e pelleHun
3aflauyM pes3ynbTaTbl, KPUTUYECKU OLEHMBATb WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHME B
HOBbIX YC/0BUAX;

- YMETb NEepPeHOCUTb 3HAHWA B NMO3HaBaTE/IbHYIO U
NpaKTUYeCcKyto 061acTu KMU3HeAeaTeNbHOCTH;

3a4aBaTb

- YMeTb WHTErpMpoBaTb 3HAHUA W3  pPa3HbIX
npeameTHbIX obnacrteit;
- BblgBMraTb  HOBble  WUaewn, npeanaraTb

OpPUTMHaNbHbIE NOAXOAbl U PELUEHUS;
- CNOCOBHOCTb MX UCNO/Ib30BAHUA B
Nno3HaBaTeNIbHON U COUMaNbHOM NPaKTUKe

NPaKTUYECKOW AeATeNIbHOCTU Ye/I0BEKa;

- YMeTb BbIfIBNATb XapaKTepHble MPU3HAKM M B3aMMOCBA3b W3YYEHHbIX
NOHATUIN, MPUMEHATL COOTBETCTBYIOLLME MOHATUA MPU ONUCAHUN CTPOEHUA U
CBOMCTB HEOPraHWYECKMX WM OPraHMYECKUX BELLECTB M UX MpPEeBpPaLLEHUi;

BblAB/MATb  B3aMMOCBA3b  XMMMUYECKUX  3HAHMA C  MNOHATUAMW U
npeacTaBleHUsMN APYrUX eCTECTBEHHOHAYYHbIX NPeaMETOB;

- YMeTb MCMO/b30BaTb HAMMEHOBAHUA  XUMMUYECKUX  COeAUHEHWN
MEXAYHAPOAHOro CO3a TEOPETMYECKOM W  MPUKAAAHON XUMUU U

TPUBMANbHbIE HA3BAHWUA BaXKHENLLMX BELLECTB (3TUIEH, aUETUNEH, TTIULEPUH,
deHon, dopmanbaerna, yKCycHasa KUCNOTa, IMULNH, YrapHbIN ras, yrIeKUCabIn
ras, aMMMak, raweHas MU3BeCTb, HeralweHasa W3BecTb, MUTbEBAA coda U
ApYrvx), coctaBnatb GopMy/ibl HEOPraHUYECKUX U OPraHUYECKUX BELLECTB,
YPaBHEHUA XMMMUYECKUX peaKkuuit, 0OBbACHATb MX CMbICA; NOATBEPXKAATb
XapaKTepHble  XMMW4YEeCKMe CBOWCTBA  BELWECTB  COOTBETCTBYHOLMMMU
3KCMepMMeHTaMM U 3aNUCAMMU YPAaBHEHUI XMMUYECKUX PeaKuuii;

- YMeTb YCTaHaBAMBATb MPUHAANEKHOCTb WM3YyYEHHbIX HEOPraHMYEeCKUX U
OpraHMYeCcKMx BELLECTB K ONpeaesieHHbIM Klaccam M rpynnam CoeauHeHun,
XapaKTepn3oBaTb MX COCTaB WM BaKHeMLMEe CBOMCTBA; ONpeaenATb BUAbI
XMMUYECKMX CBA3EN (KOBa/NIeHTHas, MOHHAA, MeTaN/IMYecKan, BOAOPOAHaAs),
TUMbI KPUCTANNIMYECKMX PELLIETOK BELLECTB; KNACCMPULMPOBATL XMMUYECKME
peakuuu;

- chopmupoBaTb NpPeacTaBAEHUS: O XMMMYECKON  COCTaBAAtoWEeNn
€CTEeCTBEHHOHAYYHON KapTUHbI MMUpPA, POJN XMMUM B MO3HAHUU ABNEHUM
npupoapl, B GOPMUPOBAHMUM MbIWNEHUSA W  KYAbTypbl JIMYHOCTU, €e
OYHKUMOHANbHOM rPaMoTHOCTU, HEOBXOAMMOM ANA peLleHna NPaKTUYeCcKux
3a/ia4 U 3KONOTMYEeCKM 0BOCHOBAHHOIO OTHOLUEHMA K CBOEMY 340POBbIO M
npupoaHo cpeae;

- YMeTb NPOBOAMTbL PaACYETbl MO XMMUYECKMM GOPMYyamM U ypaBHEHUAM
XMMUYECKMX  pPeakuuim € MCNo/sb30BaHMEM  OU3MYECKUX  BEJIMUMH,
XapaKTepum3yoLWwmnX BELLECTBA C KOJIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBWMA) ra3oB, KONMYECTBA BELWECTBA; MCMNO/b30BaTb
CUCTEMHbIE XMMMUYECKME 3HAHUA ONA MNPUHATUA PeLleHUM B KOHKPETHbIX




HKUN3HEHHbIX CUTYaUUAX, CBA3AHHbIX C BEWECTBAMU N UX MTPUMEHEHUEM;

OK 02.
Ncnonb3oBaTb
COBpPEMEHHbIE
cpeacTsa
MOMCKa,
aHanusa u
WMHTepnpeTaum
n nHbopmaumm
n
MHbOpMaLMOH
Hble
TEXHOI0TUK
ana
BbINO/IHEHMA
3aja4
npodeccmoHan
bHOWM
[eATEeNbHOCTH

B 06nacTh LLeHHOCTU HAayYHOrO NO3HaHUA:

- CchOPMMPOBAHHOCTb MUPOBO33PEHMUS,
COOTBETCTBYIOLWLErO  COBPEMEHHOMY  YPOBHIO
pPasBMTMA HayKM M OOLLEeCTBEHHOM NPAKTUKW,
OCHOBAHHOIO Ha ananore KynbTyp,
CNOCOBCTBYOWEro OCO3HAHWID CBOEro MecTa B
NMONIMKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM WM YMTATENbCKOM
KyNbTypbl KaK CpeAcTBa B3aMMOLEMCTBUA MeXKAY
JNOAbMU U NO3HAHUA MUPa;

- 0CO3HaHMEe UEHHOCTU Hay4yHON [eATeNbHOCTH,

FOTOBHOCTb  OCYLUECTBAATb  MPOEKTHY0 U
nccnenoBaTebCekyto [eATeNbHOCTb
MHAMBUAYANbHO U B Tpynne;

OBnapeHue YHUBepcanbHbIMU yyebHbIMmu
No3HaBaTeNbHbIMU AeNCTBUAMMU:

B) paboTta c MHpopmaumen:

- BNlafeTb HaBblKaMM MOAYyYEHUA UHOPMALUM U3
MCTOYHMKOB PasHbIX TUMNOB, CAMOCTOATENIbHO
OCYLLECTBAATb MNOMCK, aHANN3, CUCTEMATM3ALNIO U
NHTepnpeTaLmio MHGOPMALMM PA3IUYHBIX BUAOB U
dopm npeacraBneHus;

- €034aBaTb TEKCTbl B Pas/vyHbIX $opmaTtax C
YY4ETOM Ha3HayeHua MuHPopmMaLUUM U LLEeSIeBOM
ayauTopun, BblbMpaa onTumanbHyto  popmy
npeAcTaB/feHUs U BU3yanm3aumm;

- OLUEHMBATb [OCTOBEPHOCTb, JIEFTMTUMHOCTb
WHPOPMaLMM, ee COOTBETCTBME MPABOBbIM U
MOPanbHO-3TUYECKMM HOPMaM;

- YMETb NNaHMPOBATb U BbIMOJIHATbL NAAHNUPOBATb U BbINMONHATb XMMUUYECKUIA
3KCMEepMMEHT (NpeBpalleHUs OpraHMYecKUX BELeCTB NpU HarpesaHuu,
nosy4yeHMe 3TUJEHA M M3YYEeHUEe ero CBOMCTB, KaueCTBEHHble peaKuuu Ha
anbAeruabl, Kpaxman, YKCYCHYK KWUCNOTy; AeHatypauua 6enkos npwu
HarpeBaHWK, LBETHble peakuuMn 6enKoB; MPOBOAUTb pPeakuMM MOHHOro
obmeHa, onpeaensaTb cpeny BOAHbIX PaCTBOPOB, KAYECTBEHHbIE PeaKkuuKn Ha
cynbdaTt-, KapboHaT- U X/J0PUA-aHUOHbI, HAa KaTUMOH aMMOHMA; peLlaTb
3KCNepumeHTasnbHble 3agaun no Temam "Metannbl" n "Hemetannwl") B
COOTBETCTBMM C MpaBUAaMU TEXHUKM 6e3omnacHOCTM npu obpaleHun c
BelecTsaMmn 1 nabopaTopHbiM 060pyA0BaHMEM; NPEACTABAATb PE3Y/bTaTbl
XMMUYECKOTo 3KCNEePUMEHTA B GOpMe 3anmcu ypaBHEHWUI COOTBETCTBYHOLLMX
peakuuii u GopmynmpoBaTh BbIBOAbI HA OCHOBE 3TUX PE3y/1bTaTOB;

- YMETb aHaNIN3UPOBaTb XMMUYECKYIO MHOPMALMIO, NOYHaEMYHO U3 Pa3HbIX
NCTOYHMKOB (CpeacTBs MaccoBoi MHPopmMauum, cetb UHTEPHET U gpyrue);

- BNageTb OCHOBHbIMW METOAAaMM HAyyHOro MO3HaHWA BewecTs U
XMMUYECKMX  fABNeHMiA  (HabnogeHue,  U3MepeHMe,  SKCMEPUMEHT,
MOAEeNnMpoBaHue);

- YMeTb NPOBOAUTbL PacyeTbl MO XMMUYECKUM GOPMYy/aM U ypaBHEHUAM
XMMUYECKMX peakuui C  MCNonb3oBaHMEM  (OU3MYECKMX  BEJSINUUH,
XapaKTepu3yoLWmx BELLeCTBa C KOIMYECTBEHHON CTOPOHbI: Macchbl, 0bbema
(HopmanbHble yCNOBMA) ra3oB, KOJIMYECTBA BeLecTBa, MCNO/b30BaThb
CUCTEMHbIE XUMMUYECKME 3HAHMA ONA MNPUHATUA PELLEHUA B KOHKPETHbIX
YKU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMU U UX MPUMEHEHUNEM;




- MnCcnonb3oBatb Cpencrtea MHd)OpMaLI,MOHHbIX n

KOMMYHUKaUNOHHbIX TEXHONOTUNA B peweHnn
KOTHUTUBHDbIX, KOMMYHWUKATUBHbIX n
OpPraHn3aunNOHHDbIX 3a4au4 C CO6J'II'OLI,EHVIGM

TpeboBaHMI 3ProHOMMKM, TEXHMKK Be3onacHoCTy,

TMrMeHbl, pecypcocbeperkeHna, NpaBoOBbIX W
3TUYECKMX  HOPM, HOPM  MHPOPMALMOHHOM
b6e3onacHocTy;

- BNafeTb HAaBblKaMM PAcno3HaBaHMA U 3aLLMUTbI
nHbopmauymm, MHGopMaLMOHHOM BesonacHoCTH
JIMYHOCTY;

OK 04.
3dodeKkTnBHO
B3aMMOelncTB
oBaTb U
paboTaTh B
KONNEKTUBE U
KOMaHae

- rOTOBHOCTb K CaMOpasBUTULO,
CaMOCTOATE/IbHOCTU M CAMOONpPeaeNeHuIo;
-oBNlageHue HaBblKamMu y4yebHo-
NccNeaoBaTe/IbCKON, MPOEKTHOM WU couMasibHOM
AeATeNbHOCTH;

OsnapeHue YHUBEpCaNbHbIMU
KOMMYHUKATUBHbIMU AEUCTBUAMM:

6) coBMmecTHan AeATe/IbHOCTb:

- MOHMMaTb W UCNOAb30BaTb NPEUMYLLECTBA
KOMaHAHOW N MHANBUAYAIbHOW PaboThbl;

- NPUHMMATb LLEeAM COBMECTHOM AeATeNbHOCTH,
OpraHM30BbIBAaTb U KOOPAMHMPOBATL AENCTBMA MO
ee [OOCTUMKEHWUIO: COCTaBAATb NNaH AeNCTBUN,
pacnpeaensatb po/v C yY4€TOM MHEHUM YH4aCTHUKOB
obcyxaaTb pe3y/ibTaTbl COBMECTHOMN paboThl;

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

- YMeTb MNJaHMpPOBaTb W  BbIMOJHATb  XUMMUYECKUA  SKCNEPUMEHT
(npeBpaL,eHns opraHUYECKMX BELLECTB NPU HarpeBaHMmM, Noay4YeHue 3TUNEHa
N U3yYyeHWe ero CBOWMCTB, KAaYeCTBEHHbIE pPeakuun Ha anbAeruabl, Kpaxmarn,
YKCYCHYIO KUCNOTY; AeHaTypaLma 6enKoB Npu HarpeBaHWu, LIBETHbIE peaKLmm
6enKoB; NPOBOANUTL PeaKkLMM MOHHOro obmeHa, onpenensaTb cpesy BOAHbIX
PacTBOPOB, KayecTBEHHble peaKkuuu Ha cynbdaTt-, KapboHaT- u xnopua-
aHWOHbI, Ha KAaTMOH aMMOHMSA; PeLaTb 3SKCNEPUMEHTasIbHble 3a4auyM Mo
Temam "MeTtannbl" u "Hemetannbl") B COOTBETCTBUM C NPABUAAMU TEXHUKMU
6esonacHocT npu obpaweHun C BewectBaMm U NabopaToOpHbIM
obopyaoBaHMeM; NPeACTaBAATb Pe3ynbTaTbl XMMUYECKOrO SKCNepUMEHTa B
dopme 3anucK ypaBHEHUI COOTBETCTBYHOLLMX peakuuin u GopmynmposaTtb
BbIBOAbl HA OCHOBE 3TUX PEe3y/IbTATOB;




- OCyWwecTBNATb MNO3UTUBHOE CTpaTerMyeckoe
noBeAEeHNE B PA3/IUYHbIX CUTyaLMAX, NPOABAATb
TBOPYECTBO M BOOOParKeHWUE, ObITb MHULUNATUBHBIM
OBnapeHne yHUBEpPCaNbHbIMU PEryAATUBHbIMU
pencremamu:

r) npuHATMeE ceba n apyrnx nopei:

- NPUHMMATb MOTMBbI U APTYMEHTbI APYTUX N0AeMn
NP aHaan3e pe3ynbTaToB AeATENbHOCTY;

- MPW3HaBaTb CBOE NPABO M NPABO APYrux Noaen
Ha OWWOKMK;

- pa3BMBaTb CNOCOOHOCTb MOHMMATb MUP C
NO3nLUMK APYroro Yes0BeKa;

OK 07.
CopencresoBaTb
COXPaHEHUIO
OKpyXKatoule
cpegapl,
pecypcocbepe
KEeHUo,
NPUMEHSATb
3HaHuA 06
N3MEHEHUN
KAMMmara,
NPUHLMNbI
b6epexknnBoro
npou3BoACTBa,
apdeKTMBHO
[encTBoBaTh B
ype3BblYaMHbIX
CUTyaumax

B 061acTh 3K0N10rMYECcKoro BOCNUTaHUA:

- cpOpPMMPOBAHHOCTb 3KOJIOTUYECKOM Ky/bTypbl,
NOHMMAHWE BAUAHUA COLMAJIbHO-IKOHOMMUYECKUX
NPOLLECCOB HA  COCTOSIHME  MPUPOAHON WU
COUManbHOM cpeabl, OcCo3HaHWe rnobanbHOro
XapaKTepa 3K0JIOrMYecKmx npobaem;

- NAaHUPOBAHME M OCYLLECTBNEHME AEeUCTBUA B
OKpy’)Kalolen cpene Ha OCHOBe 3HaHuA ueneu
YCTOMYMBOrO Pa3BMUTUA YEI0BEYECTBa;

aKTUBHOE HeNnpuATUE AENCTBUI, MPUHOCALLNX BPE,
OKpYy»Kalolen cpeae;

- yYyMeHuWe npOorHo3MpoBaTb HebnaronpusaTHbie
9KOJIOrMYeCcKMe MocneacTBma npeanpuHUMaemMbIX
OencTBUin, NpeaoTBpaLlaTh Ux;

- paclwmpeHune onbITa
9KOJIOrMYECKOM HanpaBAeHHOCTH;
- OB/lageHune HaBblKaMu Y‘-Ie6HO-MCCﬂeAOBaTEHbCKOVI,
I'IpOEKTHOVI n cou,maanoﬁ AeATeNbHOCTU;

0eATeNbHOCTU

- chopmupoBaTb NPeACTaBAEHUSA: O XMMMUYECKOM  COCTaB/ALLEN
€CTEeCTBEHHOHAYYHON KapTMHbI MMpPA, PON XMUMUM B MO3HAHUMU SB/IEHUM
npupogpl, B GOPMMPOBAHMM MbIWNEHUS W  KyAbTypbl JIMYHOCTU, ee
dYHKUMOHANbHOW rPAaMOTHOCTM, HEOHXOAMMOM ANA PeLleHUA NPaKTUYECKNX
3a/1a4 M 3KONOTMYEeCKM 0BOCHOBAHHOIO OTHOLWIEHMA K CBOEMY 3[40POBblO U
npuUpoAHoOi cpeae;

- yMeTb cobnt04aTb NpaBMIa 3KONOTMYECKU LLenecoobpasHoro noseaeHus B
ObITY M TPYAOBOW AEATENbHOCTU B LIENSX COXPAHEHMA CBOEro 340POBbA U
OKpY’Katolen NpUpoOAHON cpeapl; Yy4uUTbiBaTb OMACHOCTb BO3AEWCTBMA Ha
YKUBble OpPraHM3mbl ONpPefeNeHHbIX BeLecTs, MOHMMAas CMbIC/ MOKasaTtens
npeaenbHoM AOoNYCTUMOM KOHLEHTpauuu;




nK3

3 MK ykasblBatoTca B cooTBeTcTBUM ¢ DIOC CMO peannsyemoit npodeccun / cneumansHoCTH
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2. CTPYKTYPA U COOEPKAHME OBLLEOEPA30BATE/IbHOM AUCLUM/IUHDI

«XUMUA»

2.1. O6vem aucumMnanHbI U BUADbI y4ebHo paboTbl

Bup, yuebHoM paboTbi

O6bem B yacax

0O6bem obpasoBaTenbHOI Nporpammbl AUCLUNAUHDI 69
B T.u.

OcHOBHOe coaepXKaHue 70
BT. 4.

TeopeTuyeckoe obyyeHune 36
NpaKkTUYeCcKme 3aHATUA 24
nabopaTtopHble 3aHATHA 10
MpodeccnoHanbHO-0pUEHTUPOBAHHOE COAEpPKAaHUE (coaeprKaHue

NPUKAAAHOro moaynsa) 6

BT. 4.

TeopeTuyeckoe obyyeHune 2

NnpaKTUYeCcKne 3aHATUA 4

MpomexKyTouHana atrectauyma ( 3ayer) 2
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2.2. TemaTHMuyecKui NaaH U cogepKaHue AUCLUNAUHDI

CoaeprkaHue yyuebHoro matepmana (ocHoBHoe 1 npodeccMoHanbHO-

[ata nposepgeHusn

HaumeHoBaHue - O6bem dopmupyemble
OpPUEHTUPOBAHHOE), NabopaTOpPHbIE U NPAKTUYECKUE 3aHATUA, NPUKNAAHON
pa3genos u tem yacos KomneTeHLum
moaynb
1 2 3 4
OcHOBHOe copep)KaHue 70
Paspen 1. OcHOBbI CTPOEHUA BeLLecTBa 8
Tema 1.1. OcHOBHOe coaep}KaHue 6 OKO01
CtpoeHune aTomos
XUMUYECKUX Teopetnueckoe obyyeHume 4
3/IEMEHTOB U N N
nprpoaa 1.CoBpemeHHasa moaenb CTpoeHMA aTtoma. CUMBOAMYECKMI A3bIK XUMUKU. XMMUYECKUI
o 3N1EeMEHT. DNEeKTPOHHAA KOHOUTypaLunsa aToma. 1
XUMMYECKOMN 1
B3 2.Knaccudumkaums XMMUYECKUX 3INEeMEHTOB (s-, p-, d-anemeHTbl). BaneHTHbie
9/IEKTPOHDI.
3.BaNeHTHOCTb. INEKTPOHHAA NPMPOLA XMMUYECKOM CBA3M. DNEKTPOOTPULLATENBHOCTD. 1
4.Bnabl XMMUYECKOM CBA3M (KOBaNieHTHasA, MOHHAasA, MeTa/lIMYeckasn, BOA0pPOAHanA) w 1
cnocobbl ee 06pa3oBaHUA.
MpaKTUyeckune 3aHATUA 2
1.PeweHne 3agaHWi Ha WCNONb30BAaHWE XMMMUYECKON CUMMBOJIMKM W Ha3BaHUM
o " 1
COeAMHEHUM NO HOMEHKNAType MeKAYHAPOAHOro COH3a TeopeTMYeCKou W
NPUKAAGHON XMMUKU U TPUBUABbHbBIX Ha3BaHMM ONA COCTAaBAEHUA XMMUUYECKMX popmyn
ABYXaTOMHbIX COeAMHeHu (oKcmpgos, cynbdupos, TMAPUAOB M T.N.) U APYrUx
HEeOpPraHMYECKNX COegUHEHUIN OTAENbHbIX KACCOB.
1

2.|_|paKTl/1‘-IeCI-(VIe 3a4adHNA Ha YCTaHOB/AEHUE CBA3U MeXAYy CTpoeHnem aTtomoB
XUMUYHECKUX 3SNEeEMEHTOB U NepuognuyveCckmm HUaMeHeHnem CBOMCTB XMMWYECKUX
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1EMEHTOB U UX COEAMHGHMH B COOTBETCTBUU C MOJOXKEHUNEM I'Iepmo,u,mquKoﬁ

cucTembl.
Tema 1.2. OcHOBHOe coaepKaHue 2 OK 01
Mepuognuecknin OK 02
3aKOH 1 Tabamua MpaKkTnyeckmne 3aHATUA 2
O.N.
MeHaeneesa 1.Mepnogmnyeckan cuctema xmmmnyeckmx anemenTos .M. Mengeneesa. Pusmyeckui

cmbicn Mepuogmyeckoro 3akoHa [.U. MeHgeneesa. 3aKOHOMEPHOCTU U3MEHEHUA

CBOWMCTB XMMMYECKUX 3/1IEMEHTOB, 06Pa3yemMbIX MMM MPOCTbIX U C/IOXKHbIX BELLECTB B

COOTBETCTBMM C MOIOKEHNEM XMMMUYECKOTO 31emeHTa B [lepnoanyeckom cucteme. 1

MupoBo33peHUYecKoe n Hay4yHoe 3HaveHune MNMepurnoanyeckoro 3akoHa . U.

MeHpgeneesa. lMporHosbl .U. MeHgeneesa. OTKpbITUE HOBbIX XMMUYECKNX

3/leMeHTOB.

2.PelieHne NPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 334aHUN Ha 1

XapaKTepm3aLmio XMMUYECKUX dNeMeHTOB «MeTannunyeckune / HemeTannudyeckme

CBOWCTBA, 3/1IEKTPOOTPULLATENbHOCTb XMMUYECKMX 31EMEHTOB B COOTBETCTBME C UX

3/IEKTPOHHbIM CTPOEHUEM U MONOKEHNEM B NEPUOANYECKON CUCTEME XUMUNYECKUX

anemeHToB [1.1N. MeHaeneeBa».
Paspen 2. Xumunyeckue peakumm 12

OcHOBHOe coaepKaHue 5 OK 01

TeopeTtuueckoe obyueHue 3
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Tema 2.1. Tunbl
XUMUNYECKUX
peakumm

1.Knaccudumkauma 1 TUMNbl XMMUYECKUX PeaKLMiA C y4aCTUEM HEOPraHMYECKMX
BewectB. CocTaBNeHME YPaBHEHUI peaKLUUi COeAUHEHUSA, PA3/IOKEHMUA, 3aMeLLEHUS,
0bMeHa, B T.4. peaKkunit ropeHuns, OKUCNEHUA-BOCCTAHOB/IEHUS.

2.ypaBHeHMﬂ OKUC/IeHMA-BOCCTaHOBNAEHMA. CTeneHb OKncaeHna. OKucamTenb 1
BOCCTAaHOBWUTEb.

3.CoctaBneHue u YpaBHUBAHNE OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ
MEeTOA40M 3/IEKTPOHHOIO 6anaHca. OKMCAUTENIbHO-BOCCTAHOBUTE/IbHbIE peakunn B
npupoge, npon3soACTBEHHbIX NpPpOoLLEeCCaxX N XKNU3HEANEATENNIbHOCTU OPraHN3MOB.

MpaKkTUyeckune 3aHATUA

1.KonnyectBeHHble oTHOWEHMA B XMMWUU. OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XMWY
N pacyeTbl NO YPaBHEHUAM XMMMUYECKMX peakuui. Monb Kak eauHMUa KOMYecTsa
BewecTBa. MonapHaa macca. 3aKoHbl COXpaHeHMA MaccCbl U SHEPTUM.

2.3akoH ABoragpo. MonsapHbii ob6bem rasos. OTHOCMTeNbHaA MNAOTHOCTb Fa30B.
PacyeTbl NO ypaBHEHMAM XMMUYECKUX PeaKkLMh C UCNOSAb30BaHMEM MaccCbl, 0b6bema
(HopmanbHble ycnoBuMA) ra3os, KOMYECTBA BELLECTBA.

Tema 2.2.
DNEeKTPOAUTUYECKA
A guccoumnauma m
WMOHHbIN 06MeH

OcHoBHOE cogepiKaHue

TeopeTuueckoe obyuyeHue

1.Teopusa 3N1EKTPONUTUYECKOM Anccoumaumnmn. NoHbl. DNEKTPONUTbI, HEDNIEKTPOUTDI.
PeaKkuun noHHoro obmeHa.

2.CocTaBneHue peakuuit MOHHOro obMeHa MnyTem COCTaB/EHMA WX MOAHbIX U
COKPALLEHHbIX MOHHbIX YPaBHEHWA.

3.KNCNOTHO-OCHOBHbIE peaKkumn. 3a4aHMA Ha COCTaBNEHNE MOHHbIX PEeaKLni

NabopaTopHbie 3aHATUA

NabopaTtopHas paboTa “Tunbl XMMUYECKMX peaKkunin”.

OKO01
OK 04
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NccnepgoBaHme TMNOB (MO COCTaBYy M KOMYECTBY UCXOAHbBIX M 06Pa3yHOLLMXCA BELLECTB)
M NPU3HAKOB XMMUYECKUX peaKkumit. NpoBeaeHMe peakumnini MOHHOro obmeHa,
onpeaeneHune cpeapl BOAHbIX PaCTBOPOB. 3a/aHNA HA COCTaBNEHME MOHHbIX PeaKLui

KoHTposbHan

CTpoeHue BelecTBa U XMMUYECKNE peaKkLlmu.

paborta 1l 2
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKUX BeLLecTs 16
OcHOBHOe coaepKaHue 5 OK 01
Tema 3.1. OK 02
Knaccuduraums, | Teopetndeckoe obyuenne 3
HOMEHKAaTypa U N
cTpoeHme 1.MpeameT HeopraHMyeckon xumnn. Knaccudumkauma HeopraHMYeCKmxX BeLwecTs.
MpocTble 1 cnoxHble BewecTBa. OCHOBHbIE K/1AaCCbl CI0XHbIX BELW,ECTB (OKCMAbl,
HEOPTaHNIecknx rMAPOKCUAbI, KNCNOTbI, CONK). B3aMmocBA3b HEOpraHMYEeCKUX BeLecTB. ArperatHble 1
BELLECTB COCTOAHMA BelecTBa. Kpuctannmyeckne n amopoHble BeLLeCcTBa.
2. TUnbl KPUCTANIMYECKMX PELLETOK (aTOMHAA, MOJIEKYNAPHAA, MOHHaS,
MeTananyeckasn). 3aBUCMMOCTb GU3NYECKMX CBOMCTB BELLECTBA OT TMNa 1
KPUCTAN/IMYECKOM peLleTKu. 1
3. 3aBUCMMOCTb XMMNYECKOM aKTUBHOCTU BELLLECTB OT BUAA XMMMUYECKOM CBA3M M TUNA
KPUCTanAnM4yeckom peweTku. NpruinHbl MHOroobpasma BeLLecTs.
MpakTuyeckmne 3aHATUA 2
1.HomeHKnaTypa HeopraHM4YecKmxX BeLLeCTB: Ha3BaHMe BelecTBa NCXoaa U3 ux
XMMUYecKol GopMy /bl UNM COCTaBAEHME XMMNYECKON GOPMY/bl UCXOAA U3 HA3BaHMA 1
BellecTBa no mexayHapoaHon (MIOMAK) nnmn TpuBrManbHOM HOMEHKNATYpE.
2.PelweHne NpakTUYECKMX 3a4aHNIN NO KNacCUPUKaLMKN, HOMEHKIATYPE U XMMUYECKUM
bopMynam HeopraHMYECKMX BELLECTB PA3/IMYHbIX KNAcCoB (yrapHbIi ras, yraeKkucabin
ras, aMMMWaK, raweHas W3BeCTb, HeraweHaa M3BeCTb, NUTbeBaA CoAa W APYruXx):
Ha3blBaTb U COCTaBAATb GOPMY/Ibl XMMUYECKUX BELLLECTB, ONpeaenAaTb NPUHAANEKHOCTb 1

K Knaccy.
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MCTOYHUKM XMMUYECKOM MHPOpMaL MK (CpeacTB MaccoBO MHPOPMALLMK, CETb
NHTepHeT n apyrue). Monck MHGopMaummn No Ha3BaHUAM, MAEHTUDUKATOPAM,
CTPYKTYPHbIM popmynam.

Tema 3.2. dusunko-
XMMUYecKkue
CBOMCTBA
HeopraHM4YecKux
BellecTs

OcHOBHOE coaepXKaHue

TeopeTuyeckoe obyuyeHue

MeTannbl. Obwme dusnyeckme M XMMMUYECKMe cBOMCTBA MeTannos. Crnocobbl
nonyyeHun. 3HauyeHNe MeTanNoB U HEMETAN/I0B B NPUPOAE U KU3HeLEeATeNbHOCTU
YyenoBeKa M opraHMamoB. Kopposua meTansioB: BMAbl KOPPO3UKM, cnocobbl 3awmThbl
MEeTaN/I0B OT KOPPO3UM.

1.HemeTtannbl. Obwme p13nMyeckne n xummyeckne CBOMCTBAa HEMETANIOB.
2.TununyHble ceonctea HemeTannos IV— VII rpynn. Knaccndukauma n HomeHKnaTypa
coeguHeHNN HemeTannos. KpyroBopoTbl BMOreHHbIX 31eMEHTOB B Npupoae.

XMMUYeCcKMe CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUYECKMX BELLEeCTB (OKCMA0B,
rMAPOKCUAOB, KAC/IOT, CONEn 1 ap.).

2.3aKOHOMEPHOCTU B USMEHEHMW CBOMCTB NPOCTbIX BELWLECTB, BOAOPOAHbIX
COeaANHEHWM, BbICLLIMX OKCUAO0B U TMAPOKCUAOB.

I'Ipa KTU4YeCKue 3aHATUA

1.CocTaBneHne ypaBHEHUM XMMUYECKUX PEAKUMI C y4acTUeM MPOCTbIX U CAOMHbIX
HeopraHMYeCcKNX BELLECTB: META/IIOB U HEMETA/IIOB; OKCUA0B METANNI0B, HEMETAINI0B
N aMdOTEPHbIX 3/1EMEHTOB; HEOPraHWYECKUX KUCNOT, OCHOBAHWM U aMPOTEPHbIX
TMOPOKCUAOB; HEOPraHUYECKUX COMEM, XapaKTEPU3YIOLLMX UX CBOMCTBA.

2.PelweHne MpPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 334aHWN Ha CBOMCTBA,
coctaB, nosnyyeHnme u 6e3onacHoe MCMNONb30BAHUE BaXKHEWLWMX HEOpPraHUYeCcKux
BELLECTB B ObITY U NPAKTUYECKON AeATE/IbHOCTU YEeNOBEKa.

OKO01
OK 02

OcHoBHOe cogepiKaHue

OKO01
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Tema 3.3. NabopaTopHbie 3aHATUA 2 OK 02
NaeHTUdMKauma OK 04
HeopraHUYecKnx JNTabopaTopHana paboTa «NaeHTMdUKAUNA HEOPraHUYECKUX BeLLI,eETB».
BewecTs PeweHne 3sKcnepuMeHTaNbHbIX 3afdad Mo xmmmqecxmmu CBOMCTBAM METANN0B MU
HeMeTaNN0B, NO PACNO3HABaHWUIO U NOYYEHUIO COEANHEHNI METANNI0B U HEMETA/NOB. )
NaeHTUdMKaLMa HeopraHNYECKUX BELLLECTB C UCNOb30BaHNEM X PUIUKO-XUMUYECKUX
CBOWCTB, XapaKTEPHbIX KaYeCTBEHHbIX peakuuii. KauecTBeHHble peakunmn Ha cynbdaT-,
KapboHaT- M XN0pPMA-aHMOHbI, HA KATUOH aMMOHMSA.
KoHTpoabHasA .
CBOWCTBA HEOPTraHUYECKMX BELLECTB. 2
pa6ora 2
Paspen 4. CTpoeHue 1 CBOICTBA OpraHMYeCcKUxX BeL,ecTs 26
Tema 4.1. OcHOBHOe coaepKaHue 6 OK 01
Knaccuoumkaums,
CTpoeHMe Teopetnueckoe obyyeHme 4
HOMEHKNaTypa 1.MoaBneHne N pa3BUTUE OPraHMYECKON XMMKNM KaK HayKku. NpeameT opraHMyYeckom
OpraHneckux XUMKUU. MecTo 1 3HaYeHME OpPraHNYECKON XMMMUN B CUCTEME €CTECTBEHHbIX HayK.
BELleCTB XUMMUYecKoe CTpOeHMe KaK NopAfoK COeAMHEHMA aTOMOB B MOJEKY/e COTacHO MX 1
BA/IEHTHOCTW. 1
2.0CHOBHblE NONOXEHUA TEOPUM XMMUYECKOTO CTPOEHMA OPraHMYECKUX CoeaUHEHNN
A.M. byTnepoBa. YrnepoaHbii CKeNeT opraHMY4ecKom MoieKynbl. 3aBUCMMOCTb CBOMCTB
BELLLECTB OT XMMMYECKOTO CTPOEHUA Monekyn. Msomepusa n nsomepbl.
3.MoHATMEe o0 d¢yHKUMOHanNbHOM rpynne. Paaukan. [MpuHUMnbl  Knaccudpukaumm
OpraHUYeckux coeguMHeHMn. MexKayHapogHaA HOMEHKNATypa WM NPUHLMUNDI 1
HOMEHKAATYPbl OPraHUYECKUX COeaUHEHUN. 1
4.MNMoHATMe 06 asoTcogeprKalmx coeanHeHMAX, BUONOrMYEeCKM aKTUBHbIX BELLEeCTBaAX
(yrneBopgax, *upax, 6enKkax 1 Ap.), BbICOKOMONEKYNAPHbIX COeANHEeHUAX (MoHoMep,
noanMep, CTPYKTYpPHOE 3BEHO).
MpaKTUyeckune 3aHATUA 2
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1.HomeHKNaTypa OpPraHWYecKUX COEANHEHWM OTAENbHbIX KNACCOB (HaCbIWEHHbIE,
HEeHacbIWEHHbIE U apOMaTUYecKue YrneBogopoAabl, CNUpTbl, GpEHONbl, anbaeruasbl,
KeTOHbl, KapboHoBble KucnoTbl M aAp.) CocTaBneHWe MOMHbIX U COKPALLEHHbIX
CTPYKTYPHbIX GOPMY/N OpraHUMYEeCKMX BELLECTB OTAE/bHbIX K/1accoB, MCMO/b3ya MX
Ha3BaHWA MO CMCTEMATMYECKOM U TPUBMANbHON HOMEHKNAType (3TU/NEH, aueTWU/eH,
ravuepuvH, peHon, popmanbaerns, yKCycHas KMCN0Ta, IMNLMH).

2. PacyeTbl npocTtenwen Gopmynbl OpraHNMYeCcKon MONEKYbl, UCXOAA U3 SNEMEHTHOTO
cocTaBa (B %).

Tema 4.2.
CsoucTBa
OpraHUYeCcKnx
coeguHeHnM"

OcHoBHOe cogepiKaHue

13

TeopeTtuueckoe obyueHue

®PU3NKO-XMMMYECKME CBOMCTBA OPraHMYECKMX COEAUHEHWN OTAENbHbIX KAaccoB
(0cobeHHOCTM KnaccUPUKaLMM M HOMEHKNATYPbI BHYTPU KAcca; FOMOIOTMYECKUN PAL,
n obwan dopmyna; nsomepus; puUsnyeckne CBOMNCTBA; XMMUYECKMe CBOMCTBA; CNOCObbI
noay4yeHus):

— npeAenbHble yr1esoaopoabl (anKaHbl U UMKAOANKaHbI). TOpeHne MeTaHa Kak OAMH U3
OCHOBHbIX WCTOYHWMKOB TeMna B MPOMbIWIEHHOCTU U 6biTy. CBOMCTBA MPUPOAHbIX
YyrNeBoA0POA0B, HAXOXAEHME B NPUPOAE U NPUMEHEHUE aNIKAHOB;

— HenpeAaenbHble (a/IKeHbl, aKMHbI U anKaaueHbl) U apoMaTUYECKME Yr1eBoA0POAbl.
FfopeHue aueTUieHa Kak UCTOYHUK BbICOKOTEMMEPaTYPHOro NaamMeHn ANs CBapKu U
pe3Kn MeTa/oB.

— Kucnopoacoaepatime coegmHeHusa (cnupTbl U deHonbl, KapbOHOBbIE KUCAOTbI U
3dUpbl, aNbAeruabl U KETOHbI, }K1Pbl, YrN1eBoabl).
MpaKkTMyeckoe MpPUMEHEHUE STUNEHTIMKOANSA, TAnuepuHa, deHona. MpumeHeHne
dopmanbaernaa, auetanbAernaa, YKCYCHOM KUCAOTbl. Mblna KakK COAM  BbICLIMX
KapboHOBbIX KMCNOT. MololMe CBOMCTBA Mbina.

- a3oTcoaepKauime coegnHeHumA (aMMHbI n dMUHOKNCNOTDI, 6€J'IKM).
BbiCOKOMONeKkynsapHole coeanHeHuA (CMHTGTW—IGCKMG n 6I/10/10I'W-I€CKI/I-aKTI/IBHbIe).

OKO01
OK 02
OK 04
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MoHomep, nonumep, CTPYKTypHoe 3BeHO. MosMmepusaumsa 3TUAeHa Kak OCHOBHOE
HanpaB/IEHME ero UCMNO/Ib30BaHUA.
FeHeTMYeCKan CBA3b MeXAY KNaccamm OopraHMYeCcKMX CoOeAnHEHUN.

MpakTuyeckmne 3aHATUA

CBOWCTBA OpPraHWYECKUX COeAMHEHUIN OTAENbHbIX KAaccoB (TpuMBMANbHasA MU
MeXAyHapoaHas HOMEHKNaTypa, XMMWYecKMe CBOMCTBa, Cnocobbl nonyyeHus):
npeaenbHble (ankaHbl W UMKAOANKaHbl), HenpeaesnbHble (a/NIKEHbl, aNKUHbI W
aNkagueHbl) U apomaTUYecKue yrnesoAopoabl, CNUpTbl U deHonbl, KapboHoBble
KUCNOTbl M 3GUpbl, anbaernapl U  KETOHbl, aMWHbl M  AMUHOKUCAOTHI,
BbICOKOMONIEKY/NIAPHbIE  COEAMHEHMA. 3afaHuMA Ha  COCTaB/leHWE  ypaBHEHWI
XMMUYECKMX peaKLMi C y4acTUeM OpraHMYeCcKMX BELLLEeCTB Ha OCHOBaHMM MX COCTaBa U
CTPOEHMUSA.

CocTaBneHne cxem peakuuit (B TOM uucne MO  NPeasoXKeHHbIM  LLenoykam
NPeBpaLLEHUIH), XapaKTEPM3YIOLLMX XMMUYECKME CBOMCTBA OPraHUYeCcKMX coeguHeHuM
OTZe/bHbIX KNAaccoB, CNocobbl UX NONYYEHMA U HA3BAHWE OPraHUYECKUX COeaUHEHW
Mo TPMBMANBbHOW MU MEXKAYHAPOAHOMN CUCTEMATUYECKOM HOMEHKNATYpE.

PelweHne NPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3aJaHUMM Ha CBOMCTBA
OpraHUYeCcKUX CoegUHEHUM OTAE/bHbIX KaccoB

NaboparopHan pabota

NabopaTtopHas paboTa “lNpeBpalLeHNa opraHUYECKNX BELLECTB NPU HarpesaHumn".
MonyyeHue sTUNEHA U U3y4YeHWE ero CBOMCTB.

MogaenmpoBaHue MONEKYN U XUMUYECKMX NPEBPALLEHNI Ha NPUMepe 3TaHa, 3TU/EHa,
aueTuneHa v gp.

Tema 4.3.
NaeHTndmKauma

OcHOBHOe coaep)KaHue

TeopeTtuueckoe 06yqe|-me

OKO01
OK 02
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OpraHUYecKmx
BELLEeCTB, UX
3Ha4YeHue n
npUMeHeHue B
6bITOBOM U
NpPoOn3BOACTBEHHO
" AesaTenbHoCTH
yenoBeka

BuoopraHuyeckne coeguHeHus. MNpumeHeHne n BUoNOrMYecKas Posib YrieBoAOB.
OKuCNeHVe YrneBOLO0B — WCTOYHWK 3SHEPruy KUBbIX opraHmMamos. O6nacTtu
NPUMEHEeHUs  aMMHOKMUcNOT. [peBpaweHua 6enkoB nNUWWM B OpraHuUsme.
Buonornyeckne ¢yHKuMM Henkos. Buonornyeckme GyHKUMM  KMpoB. Ponb
OpPraHUYeCcKoM XMMUU B pelleHnn npobaem nuuiesor 6e3onacHocTy.

1.Ponb opraHMYecKo XMMun B pewieHnn npobnem sHepreTudeckon 6esonacHocTu, B
Pa3sBUTUM MEAMUMHbI, CO34aHUN HOBbIX MAaTEpPUanoB, HOBbIX MCTOYHMKOB IHEPrun
(anbTepHaTUBHbIE UCTOYHUKWN SHEPTUM).

2.0nacHOCTb BO34ENCTBMA Ha }KUBble OPraHM3Mbl OPraHNYeCKUX BELLECTB OTAENbHbIX
Knaccos (yrnesogopoabl, cCnupTbl, GEHONbl, XN0POPraHUYeckne npPousBoAHbIE,
anbaernapl U Ap.), CMbICA NOKasaTens NpeaenbHo A0NYCTUMON KOHLEHTPaUuu.

Na6opaTopHble 3aHATUA

NabopatopHas paboTta: “UaeHTUPUKAUUA OPraHMYECKUX COeAMHEHUN OTAEe/bHbIX
Knaccos”

NaeHTUdMKAUMA OpraHMYECKUX COeAMHEHUI OTAENbHbIX KnaccoB (Ha npumepe
aNnbAernaoB, Kpaxmasna, YKCYCHOW KUCNOTbl, 6eNKOB U T.N. ) C UCMONb30BAaHUEM MX
OUBUKO-XMMUNYECKMX CBOMCTB U XapPaKTEPHbIX KAYeCTBEHHbIX peaKLuii.

OeHaTypauusa 6enka npu HarpesaHuW. LiBeTHble peakuuun 6enkos. Bo3HWKHOBeHMe
aHa/IMTUYECKOrO CUIHaNa C TOUYKM 3PEHUA XMMUYECKUX MPOLLEeCCOB MPWU NMPOTEKaHUU
KauyeCTBEHHOW  peakuuu, NOo3BONAKWENA UAEHTUOULUMPOBATL  MNpPensIoNKEHHbIe
opraHu4yeckue BelLecTBa.

KoHTpoabHan
pabora 3

CTpyKTypa M CBOMCTBA OPraHNYECKMX BELLECTB.

OK 04

Paspen 5.

KuHeTHMueckue M TepmoguHaMUYECKUE 3aKOHOMEPHOCTU NMPOTEKAHUA XMMUUYECKUX
peakuuii

OcHOBHOe coaep)KaHue

TeopeTtuueckoe 06yqe|-me

OKO01
OK 02
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CkopocTb 1.CKopoCTb peaKkuuu, ee 3aBUCUMOCTb OT pPas3AU4YHbIX (GaAKTOpPOB: NpUpoOAbI
XMMUYECKUX pearvpyowmx BeLLecTB, KOHLEHTpaLuMu pearvpyrowmx BewecTs, Temnepatypbl u
peakuui. naowWwaam peakuMoHHOM MNOBEPXHOCTU. Tennosble 3GPEKTbl XMMUUYECKUX peakuui.
XUMUYECKoe 9K30-U IHOOTEPMUYECKUE, peaKLmu.
paBHOBeCHe 2.06paTMMOCTb peaKkunin. XMMmnyeckoe paBHOBECKE U €ro CMeLLeHNE NoJ AeNCTBUEM
Pa3NNYHbIX GAKTOPOB (KOHLLEHTPALMA peareHToB UaM NPOAYKTOB PeaKunn, AaBieHue,
TemnepaTypa) ANA CO34aHMA ONTUMAJIbHbIX YCNOBUM MNPOTEKAHUA XMMUYECKUX
npoueccos. MpuHuun Jle WaTtenve.
MpakTuyeckmne 3aHATUA OKO01
OK 02
1.PeweHne NpaKTUKO-OPNEHTUPOBAHHbIX 3a4aHNN HA aHANN3 GAKTOPOB, BAUAIOLWMX HA
M3MEHEeHMEe CKOPOCTU XMMWYECKOM peakumm, B T.4. C MO3UUUIA IKONOrMYECKM
uenecoobpasHoro noseaeHuA B bbITy U TPYA0BOW AEATENIBHOCTU B LLENAX COXPAHEHMUA
CBOEro 340p0OBbA N OKPYXKatoLLEeM NPUPOLHOM cpeabl.
2.PeweHne NpaKTUKO-OPUEHTUPOBAHHbLIX 334aHUMA Ha NpumeHeHue npuHuuna Jle-
WaTenbe ANA HAXOXKAEHMA HaMNpaBNeHUA CMELLEeHUA pPaBHOBECUA XMMUYECKOM
peaKkunn n aHanns GakTopos, BAUAIOWMX HA CMELLEHME XMMUYECKOTO PaBHOBECUA.
Paspen 6. PacTBopbl
Tema 6.1. OcHOBHOe€ coaepKaHue OK 01
lNoHATHe O OK 02
pacTopax Teopetnueckoe obyyeHme OK 07

1.PacTBOpeHne  Kak  U3MKO-XMMMYecKuid  npouecc.  PactBopbl.  Cnocobbl
NPUroToBNEHNA PaAcTBOPOB. PacTBopuMmocTb. MaccoBaa [0nsa  PacTBOPEHHOro
BewectBa. CMbIC/1 MOKasaTens npenenbHO A0MNYCTUMOM KOHLEHTpauuum u ero
MCMONb30BaHMeE B OLLEHKE 3KO/0rnYeckon 6esonacHocCTH.

2.MpaBuna 3KONOTMYECKM UenecoobpasHoro nosefdeHMAa B ObITy U TpyaoBOWM
AEeATENbHOCTU B LENAX COXPaHEHWs CBOEro 340POBbSA W OKpyKatolen npupoaHoin
cpeapl; ONacHOCTb BO3AENCTBUSA HA XKUBblE OPraHM3Mbl ONpPeAeNeHHbIX BELLECTB.
PeweHre nNPaKTUKO-OPUEHTUPOBAHHbBIX PACYeTHbIX 3a4aHUMKA  Ha  PaCTBOpbI,
ncrnonb3yembie B 6bITOBON M NPON3BOACTBEHHOMN AEATENIbHOCTM YEN0BEKa.
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Tema 6.2. OcHOBHOE€ cogepXKaHue OKO01
UccneposaHume OK 02
cBoiicTB pacTeopos |/1abopaTopHbie 3aHATMA OK 04

NabopaTtopHana paboTa «MpurotoBaeHme pacTBOPOBY.

MpurotoBneHMe pPacTBOPOB 3a4aHHOW (MAccoBOM, %) KOHLEHTpauuu (C npakTUKo-

OpPMEHTUPOBAHHbIMM BONPOCaMK) 1 onpeaeneHue cpeabl BOAHbIX PacTBOPOB.

PelweHwne 3aga4 Ha NPMUroTOBAEHME PACTBOPOB.
MpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaeprKaHue NPUKAALHOro Mmoayns)
Paspen 7. Xumusa B 6bITY M NPOM3BOACTBEHHOW AEATENbHOCTU YenoBeKa OK 01

OK 02

Xvmusa B 6bITy 1 OcHOBHOE€ coaeprKaHue OK 04
NPOM3BOACTBEHHO
" LeATeNnbHOCTH Teope‘mqecxoe OGV‘-IeHMe OK 07
YyeNoBEKa

1.HoBellune AOCTUNKEHUA XMMMUYECKON HayKM U XMMWUYECKOW TexHosornu. Ponb
XMMWM B 0B6ECcnevyeHnm 3KoN0rMYEeCKOn, SIHEPTeTUYECKOM M NuLLLEBOM Be3onacHocTy,
Pa3BUTUN MEeANLMHbI.

2.MpaBnna NoMcKa U aHaAM3a XMMUYECKON MHPOPMALMM U3 PA3INYHBIX UCTOYHUKOB
(HayyHaa ¥ yyebHO-Hay4yHas nuTepaTypa, CpeacTBa MAccoBOW WMHPOpPMaLMK, CeTb
NHTepHeT).

I'Ipa KTU4YeCKue 3aHATUA

lMouCK M aHaNM3 KeMCcoB O MPUMEHEHUN XUMUYECKUX BELLECTB U TEXHO/IOTUIA C YYETOM
byaywen npopeccMoHanbHOM AeATeNbHOCTU NO TEMAM: BaKHEWLKMe CTPOUTENbHble
MaTepunanbl, KOHCTPYKLUMOHHbIE MATepKnasbl, KPAacKK, CTEKN0, KEpaMMKa, MaTepuanbl
ANA 3NEeKTPOHUKWU, HaHOMaTepuanbl, TEKCTU/IbHblE BOJIOKHA, WCTOYHUKU 3HEpPruu,
OpraHMYyeckne W MUHepasbHble yaobpeHua, NeKkapCTBeHHble BelecTBa, ObiToBas
XMmms.

3awmumTa: MpeactaBneHne pesynbTaToOB pelleHua KencoB B Gopme MWMHU-AOKNaAa C
npeseHTauunemn
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MpomerKyTouHasa aTtrectaymua no gucuunaunHe (3auer)

Bcero

78
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3. YC/I0BMA PEAIU3ALUU NPOTPAMMbI OBLLLEEOEPA3OBATE/IbHOMN
ANCLUUNTUHDbI

3.1. Tpe60BaHMA K MUHUMANIbHOMY MaTepPUANbHO-TEXHUUYECKOMY

obecneuyeHuUto

O6opypoBaHne yuyebHoro KabuHera (HarnagHble nocobua): Habopbl
LIAPOCTEPXKHEBBLIX MOAENEN MONEKY/l, MOLENN  KPUCTAZIMYECKUX  PELUETOK,
KOZINEKLUMM NPOCTbIX U CNOXHbIX BEWECTB U/UAN KONNEKLMUN NOMMEPOB; KONNEKUMSA
rOpHbIX NOpoA4 U MUHepanos, Tabamua MeHaeneeBa, yyebHble dunbMbl, LMPpPOBbLIE
obpasoBaTeNibHble pecypchbl.

TexHuuyeckne  cpepctBa  obyueHus: KOMMNbOTEP  C  YCTPOMUCTBAMM
BOCNPOM3BEAEHMA  3BYKa, MNPUHTEP, MYAbTUMELMA-NPOEKTOP C  3SKPAHOM,
MY/IbTUMEANIMHAA A0CKA, YKa3Ka-npe3eHTep 414 Npe3eHTaumn.

O6opyposaHue nabopatopum u pabounx mect nabopatopum: MeH3YypKW,
NUNETKU-KanenbHULbl, TEPMOMETPbI, MMKPOCKOM, NyNbl, NPeAMETHbIE N MOKPOBHbIE
CTEKNa, NNAHLWETbI 415 KanenbHbIX peakuunii, duabTpoBanbHaa bymara, MPOMbIBAKM,
CTEK/IAHHbIE NPOOUPKK, pe3nHOoBbie NPobKM, GOHaApPUKK, HAOOP pPeaKTMBOB,
CTEKNAHHbIE Na/IOMKKU, WTaTUBbl ANA NPOOUPOK;, MepHble UWUAMHAPbLI, BOPOHKMU
CTEKNAHHbIE, BOPOHKM AenuTenbHble unamHgpudeckme (50-100 mn), cTynKkuM C
nectukom, ¢apdoposble YaWKKM, MNUHLETbl, PUAbTPbI BymaxkHble, BaTa, MapAs,
YyacoBble CTEKNA, 3NEeKTPOMNIUTKWU, NabopaTopHble LWTATUBbI, CMUPTOBbLIE TOPEIKM,
CNUYKK, NPpUBOpP ANA NonydyeHusa rasosB (Man npobupKa C razooTBOAHOMN TPybOKOIK),
Aepxatenn gna Nnpobupok, CKAAHKN ANA XpaHEHMA PeaKTUBOB, Pa3AaTOYHbIE NIOTKK;
XMuyeckme ctakaHbl (50, 100 1 200 mn); wnatenn; NUHUETbI; TUTeNbHbIE WUNLUbI;
CeKyHAoMepbl (Taimepbl), MepHble NPobupkm (Ha 10-20 mn) u mepHble Konbbi (25, 50,
100 u 200 mn), BoagAHaA B6aHA (MM TEPMOCTAT), CTEKNSIHHbIE NANOYKU; KOHUYECKUE
Konbbl ana tutposaHusa (50 n 100 mn); MHANMKATOPHbIE NONOCKM ANna onpeaeneHma pH
M CTaHOAPTHAA MHAMKATOPHAA LWKaAa; YHMBEPCaAbHbIN MHAMKATOP; NMNeTKn Ha 1, 10,
50 mn (wnn posatopbl Ha 1, 5 1 10 mn), 6lOpeTKK AN TUTPOBAHUA, MeAULUHCKME
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wnpuubl Ha 100-150 mn, nabopaTopHble U/MAU aHANUTUYECKME Becbl, pH-MeTpbl,

CYLUMAbHbBIN WKad, u ap. nabopaTopHoe obopyaoBaHMe.

3.2. UHdopmaumoHHoe obecneveHmne peanmsaLmm NpPorpammbl

1. [Ona peanumsaumm nporpammol 6ubnmoteuHbin ¢oHA obpaszoBaTenbHOM
opraHu3aumm MMeeT ne4yaTHble W  3/IeKTPOHHble 0b6pa3oBaTe/ibHble U
MHOOPMALIMOHHbIE  pPecypcbl, PEKOMEHAOBAHHble  ANA  WUCMNO/b30BaHMA B
obpa3oBaTesIbHOM NpoLLecce, He CTapLe 5 1eT C MOMEeHTa U3aaHuA.

2. PekomeHayemble nevyaTHble U3gaHMA NOo peannlaummn obueobpasoBaTe/ibHON
AVCUUNANHBI MPEeACTaB/ieHbl B METOAMYECKMX PEKOMeHZauusx Mno opraHusauum
obyyeHus.

ONeKTPOHHbIN yyebHUK O.C. NabpuenaH «Xumna»2023r.

OTKpbITbIN Konneax: Xumus http://college.ru/himiya/

Xvumua ans Bcex: UNNKOCTPUPOBAHHbIE MaTepuanbl No obLeit, opraHMYecKkom u

HeopraHmyeckon xummmn http://school-sector.relarn.ru/nsm/

Mup xumuu http://chemistry.narod.ru/

BupTyanbHasa Xumundeckas LLKona http://him-school.ru

4. KOHTPO/1b U OLIEHKA PE3Y/IbTATOB OCBOEHUSA OBLLEOGPA3OBATE/IbHOM
AUCLUNNHBI

KoHTponb 1 oueHKa pe3ynbTaToB 06y4yeHMa ocyLwecTBAAeTCA NpenogaBaTenem B
npouecce NPOBeAEHMA NPAKTUYECKUX 3aHATUI U nabopaTopHbIX paboT, TeCTUPOBaHMA,
a TaKXe BbINOAHEHMA obyyaloWwMMNCca WHANBUAYANbHLIX 3343HUNA, MNPOEKTOB,
nccnepoBaHuii. Pe3ynbTaTbl 0bydeHMA onpeaenAtoT, 4To obyyatowmecs O0MKHbI
3HaTb, NOHUMATb U AEMOHCTPUPOBATb NO 3aBEPLUEHNN U3YHEHNA ANCLUN/IUHDI.

Ona bopmMMpPOBaHMUA, KOHTPONA U OLUEHKM pe3ynbTaTOB OCBOEHUA y4vyebHOoM
AVNCLUNANHBI UCNONb3YETCA CUCTEMA OLLEHOYHbIX MEepPOonpUATUI, NpeacTaBAAoLLAA

cob0l KOMMNAEKC y4ebHbIX MepPOonpPUATUIA, COrTAaCOBAHHbIX C pe3yabTaTaMu o0byyeHus
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n chbopmMmynnpoBaHHbIXx c ydyetom Proc COO

avcuunande) n ®roc Cno.

(npeameTHble pes3ynbTaThl

no

OK/MK

Mogynb / Paspgen / Tema

Pe3ynbrat 06yueHusn

Tunbl OLLEHOYHbIX
MeponpuUaTUin

OcHOBHOe cogepXKaHue

Pasgen 1. OcHOBbI
CTPOEHUA BeLLecTBa

®dopmynupoBaTtb 6a3oBble
NOHATUA U 3aKOHbI XUMMUK

1.1

OK 01

CrtpoeHune atomos
XMMUYECKUX SINEMEHTOB U
npPMpPoLa XMMMUYECKOWN CBA3MU

CocTaBnATb XMMU4eckme
dbopMynbl coegUHEHUI B
COOTBETCTBMM CO CTENEHDBIO
OKMCNEHUA XMMUYECKUX
31€MEHTOB, UCXOAA U3
BA/JIEHTHOCTU U
3NEKTPOOTPULATENBHOCTH

1. TecT «CTpOeHMe aTOMOB
XUMUYECKUX 3N1EMEHTOB U
npupoAa XMMUYECKON CBA3U».
2. 3aja4yn Ha cocTaB/ieHue
XUMMUYECKUX POPMY
OBYXaTOMHbIX COeMHEHUN
(okcupos, cynbduaos,
rTMAPWAOB U T.N.).

3. 3agaHusa Ha ucnonb3oBaHme
XUMUNYECKON CUMBOJIUKU U
Ha3BaHWUI coegMHEHNI MO
HOMeHKnaType
MeXAyHapo4HOro coro3a
TEeOpeTUYECKOM 1 NpUKNagHoON
XMMUKN N TPUBMUASIBHbIX
Ha3BaHWUI AJ151 COCTaBJIEHUS
XUMUYECKUX POpMY
OBYXaTOMHbIX COeMHEHNN
(okcnpos, cynbduaos,
rMAPUAOB U T.M.) U ApPYrux
HEOpPraHNYeCKNX CoeANHEHNN
OTZAEeNbHbIX KNlaccoB

1.2

OK 01
OK 02

MeproamMyYecKmin 3aKOH U
Tabnnua A.1. MeHpeneesa

XapaKrepusosaTtb
XMMMUYECKUE 3/IEMEHTDI B
COOTBETCTBUM C UX
NOJIOXKEHNEM B
neprMogmyYecKkon cucteme
XMMMUYECKUX 3/IEMEHTOB
O.N. MeHpeneeBa

1. Tect «<MeTannuyeckue /
HemMeTanmyeckmne CBOMCTBAQ,
3NEKTPOOTPULATENBHOCTD U
CPOZACTBO K 3JIEKTPOHY
XUMUYECKNX 3/IEMEHTOB B
COOTBETCTBUE C UX
9NEKTPOHHbIM CTPOEHUEM U
NoONOXEeHNEM B
nepumoamyecKomn cucteme
XuMuyeckunx anemerHtos [.U.
MeHpeneeBa».

2. lMpakKTuyeckume 3agaHus Ha
YCTaHOBJIEHME CBA3U MEXAY
CTPOEHNEM aTOMOB
XUMUYECKNX SNIEMEHTOB 1
nepnoanyeckumMm N3aMeHeHnem
CBONCTB XMMWNYECKUNX

26




OK/MNK

Mogpaynb / Paspgen / Tema

Pe3ynbTtaT 06yyeHun

TrUnbl OLLEHOYHbIX
MeponpuUATUi

3/1IEMEHTOB M UX COeMHEHNI B
COOTBETCTBUN C NONOXEHUEM
lMepuoguyeckomnm cucteme.

3. MNpakTuko-
OpPUEHTMPOBaHHbIE
TeopeTuyeckune 3ajaHus Ha
XapaKTepusaumo XMMNUYeCKnx
aneMeHToB: «MeTannuyeckue /
HemMeTanmyeckmne CBOMCTBA,
3NEeKTPOoOTPULaTENBHOCTDb U
CPOACTBO K 3NIEKTPOHY
XUMUYECKUX 3NIEMEHTOB B
COOTBETCTBUE C UX
9NEKTPOHHbIM CTPOEHUEM U
NONOXEHNEM B
nepmoamyeckomn cucteme
XUMmn4yecknx anemeHtos .M.
MeHpeneesa»

Paspen 2. Xumunueckue
peakuuu

Xa PaKTepusoBaTtb TUMDbI
XUMUYECKUx peaku,uﬁ

KoHTponbHasa pabora
«CTpoeHue BewlecTBa U
XUMMUYECKME peaKkLnumn»

2.1

OKO01
OK 04

TUNbI XMMUYECKUX peaKumii

CocTaBnaTb peakuuu
coeaMHEHUs, Pa3NoXKeHUs,
obmeHa, 3amelLeHus,
OKUC/INUTENbHO-
BOCCTaHOBUTE/IbHbIE
peakumm

1. 3agayumn Ha cocTaBneHne
ypaBHeHUI peakLni:

— COefMHEeHUs], 3aMeLLEHNS,
pasfnoxeHusi, 06MeHa;

— OKUCNIUTENbHO-
BOCCTaHOBUTESbHbIX peaKLuit
C MCnoJsib3oBaHMEM MeToa
3/1eKTPOHHOro 6anaHca.

2. 3apgayn Ha pacyeT Macchl
BelllecTBa Uan o6bEma

ra3oB Mo U3BECTHOMY
KONMYecTBY BELLECTBA, Macce
NN 06BEMY OLHOIO 13
YyYacCTBYHOLMX B peakuun
BELLECTB; pacy€Thbl

Maccbl (06béMa, KonnyecTea
BELLEeCTBA) NPOAYKTOB
peakLuun, ecniv ogHo n3
BELLECTB MMeET NpumMecy;

2.2

DNeKkTpoanuTmYeckas
Anccoumnauma M NOHHbIN
obmeH

CocTaBnATb ypaBHEHUA
XMMUYECKUX peaKLmn
MOHHOro obmeHa ¢
yyacTmem HeopraHU4ecKknx

1. 3apgaHna Ha cocTaBrieHne
MOSEKYNAPHbIX U MOHHbIX
peakuui C y4acTMEM KUCIOT,
OCHOBaHUM 1 COJeN,
YyCTaHOB/IEHNE U3MEHEHUSA
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OK/MNK

Mogpaynb / Paspgen / Tema

Pe3ynbTtaT 06yyeHun

TrUnbl OLLEHOYHbIX
MeponpuUATUi

Bewecrts

KMCNOTHOCTU Cpeabl
2. lTabopaTopHasi pa6oTa

"“TUNbl XUMUYECKUX peakLunin”.

Pasgen 3. CtpoeHue u
CBOICTBA HEOPraHUYECKUX
BeLlecTs

UccnepoBatb cTpoeHue u
CBOMCTBA HEOPraHMUYECKUX
BelecTs

KoHTponbHas pabota
«CBoOiiCTBa HEOPraHUYECKUNX
BeLLecTB»

3.1

OK 01
MK

Knaccnomkauyma,
HOMEHKNATYpa U CTPOEHUE
HeOopraHUYeCcKnx BeL,ecTs

KnaccudpuumposaTtb
HeopraHM4Yyeckune BeLLecTBa
B COOTBETCTBUM C UX
CTpoeHMEM

1. TecTt «<HoMeHKnaTypa n
Ha3BaHWe HEeOPraHNYeCKux
BELLECTB UCXOAS U3 UX
XMMMYeckor Gopmynbl nam
COCTaBJIEHNE XUMUYECKOM
hopMynbl UCXoast U3 Ha3BaHMWA
BeLecTBa No MexxayHapoaHoum
NN TpMBMANbHOM
HOMeHKNaType».

2. 3apgayn Ha pacyeT MaccoBoOM
fonu (Maccbl) XMMUYECKOTO
anemeHTa (coeiMHeHus) B
Morsekysne (cmechm).

3. MNpakTuyeckue 3agaHus no
Knaccudukaumm,
HOMEHK/IaType U XMMUYECKUM
dhopmynam HeopraHM4ecKknx
BELLLECTB pa3/IMYHbIX KNacCoB.
4. NpaKkTHu4yeckune 3agaHna Ha
onpegeneHne XMMn4ecKom
aKTUBHOCTW BELLECTB B
3aBMCMMOCTHM BMa
XMMWNYECKOM CBA3U N TUNa
KPUCTaniMyeckom peLleTKu.

3.2

OKO01
OK 02
MK

PU3NKO-XMMMYecKme
CBOMCTBA HEOPraHMYECKMX
BELLEeCTB

YcTaHaBamBaTtb
3aBMCUMOCTb GU3UKO-
XMMUYECKUX CBOMCTB
HeopraHMYecKMx BeLecTs
OT CTPOEHNA aTOMOB U
MOJIEKY/, @ TaKXe TUna
KPUCTaNNMYECKON PELLETKU

1. Tect «OcobeHHOCTH
XMMUYECKUX CBOMCTB
OKCUAO0B, KNCNOT,
OCHOBaAHMM, aMpOTEPHbIX
rTMAPOKCUAOB U CONEM».

2. 3a4aHunA Ha cocTaBaeHmne
YPaBHEHU XUMUYECKUX
peakuuin c ydactmem
NPOCTbIX N CIOXKHbIX
HEeopraHMYeCKNxX BELLECTB:
OKCUZ0B METANNOB,
HemeTannoB 1 amdoTEPHbIX
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OK/MNK

Mogpaynb / Paspgen / Tema

Pe3ynbTtaT 06yyeHun

TrUnbl OLLEHOYHbIX
MeponpuUATUi

3N1eMeHTOB;
HEeOopraHMYeCKNX KMUC/OT,
OCHOBaHWM N amdOTEPHbIX
r'MAPOKCUAOB,
HeopraHMYecKnx conen,
XapaKTepusyoLnx nx
CBOMCTBA U CNOCO6bI
noayyeHus.

3. NpaKTUKO-OpUeHTUpOoBaH-
Hble TeopeTU4eckue
3343aHUA Ha CBOMCTBA U
nonyyeHmne HeopraHUYeCcKnx
BEeLLeCTB.

3.3

OK 01
OK 02
OK 04

NaeHTndmkauma
HeopraHMYecKMx BeLecTs

UccnepoBaTb
KauyeCcTBEHHble peaKkuum
HEeOpPraHMYeCcKuX BeLEeCTB

1. MpakKTtukKo-
OPUEHTUPOBAHHbIE 3aJaHUS
Mo COCTaB/IEHUIO
XMMMUYECKUX peaKLnii C
y4acTMemM HeopraHMYecKnx
BELLECTB, UCMOJIb3yEMbIX
ANA UX NAEHTUPUKaLUK.
2.1abopaTopHas pabora:
“UpenTndmkauma
HeopraHMYecKnx BelecTs”.

Paspen 4. CtpoeHue n
CBOMCTBA OPraHUYEecKux
BeLecTs

UccnepoBatb CTpoeHue n
cBOMCTBa OpPraHN4YeCKux
BelwecTts

KoHTponbHasa pabora
«CTpoeHue u cBOMUCTBA
OpPraHUYeCcKuX BeLLLecTB»

4.1

OKO01
MK

Knaccudukaumsa, ctpoeHme
M HOMEHKNaTypa
OpPraHUYEeCKMX BELLECTB

KnaccnomumpoaTtb
OpraHMYecKue BeLLecTBa B
COOTBETCTBUM C UX
CTPOEHNEM

1. 3agaHunA Ha cocTaBneHue
Ha3BaHMM OPraHMYECKMX
coegnHeHn no
TPUBUASIBHOM UK
MeXAYHapOoaAHOM
cucTEMaTMYECKOM
HOMEHKAaType.

2. 3agaHunA Ha cocTaBaeHne
NONHbIX U COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHNYeCKnx BELLECTB
OTAENbHbIX KNACCOB.
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OK/MNK

Mogpaynb / Paspgen / Tema

Pe3ynbTtaT 06yyeHun

TrUnbl OLLEHOYHbIX
MeponpuUATUi

3. 3apayn Ha onpegeneHne
npocTenwen popmybl
OPraHU4YeCcKom MONEKYbI,
NCXOAA U3 3N1EMEHTHOro
coctaBsa (B %).

4.2

OKO01
OK 02
OK 04

MK

CBOMCTBaA OpraHNUYecKmx
coeguHeHn"

YcTaHaBAnBaTb
3aBMCUMOCTb GU3NKO-
XMMMUYECKUX CBOMNCTB
OpraHUYecKunx BeLLecTs OT
CTPOEHMA MONIEKYN

1. 3apgaHnA Ha cocTaB/ieHne
YPaBHEHU XUMUYECKUX
peaKkunit c y4actmem
OpraHNYeCKNX BELLECTB Ha
OCHOBaHWK UX COCTaBa U
CTPOEHMA.

2. 3a4aHuMA Ha cocTaBneHune
YPaBHEHUN XUMNYECKUX
peaKkuni, NANIOCTPUPYHOLLNX
XMMUYECKME CBOMCTBA C
Yy4eTOM MEXaHU3MOB
NPOTEKaAHMA AaHHbIX
peakuMin N reHeTUYeCcKom
CBA3M OPraHNYECKNX
BELLLeCTB Pa3HbIX KNAacCoB.
3. PacueTHble 3agaun no
YPaBHEHUAM peaKLunii ¢
y4yacTMemM opraHU4ecKkunx
BELLEeCTB.

4. NabopaTopHas paboTa
“MpeBpaleHuns
OpraHNYeCKnX BELWLECTB NpU
HarpesaHun"

4.3

OKO01
OK 02
OK 04

MK

NaeHTndMKauma
OpraHUYeCcKnx BeLWecTs, UxX
3Ha4YeHMe U NPUMEHEHMUE B
6bITOBOM U
NpPoOn3BOACTBEHHOM
OEeATeNbHOCTM YeN0BeKa.

UccnepgoBaTb
KayeCTBEHHble peaKLum
OpraHNYeCKUX CoeaNHEHUN
OTAENbHbIX KNaccoB

1.MpaKTnKo-
OpPUEHTUPOBaAHHbIe 334aHNA
Mo COCTaBAEHUIO
XMMUYECKUX PeaKLNM C
y4yactmem opraHn4eckux
BeLLecTs, B T.u.
NUCNONb3yeMbIX ANA NX
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TrUnbl OLLEHOYHbIX

Ne | OK/MK | Moaynb / Pasgen / Tema Pe3ynbTaT 06yueHun .
MeponpuUATUN
naeHTMdmKaumm B 6bITy 1
NPOMBILLIAEHHOCTH.
2.NabopaTopHan pabora:
“UpenTndmnkauma
OpraHUYecKnx coeamnHeHNN
oTAEeNbHbIX Knaccos”.
5 Paspen 5. KuHetnyeckme n | Xapakrepusosatb BAUAHUE
TepmMmoAUHaMUYECKUe pasnnYHbIX GaKTOPOB Ha
3aKOHOMEpPHOCTHU paBHOBecue U CKOpoCTb
NPOTEKaHUA XUMUUYECKUX | XMMUYECKUX PeaKLui
peakumii
5 | OKO01 CKOpOCTb XMMUNYECKUNX XapaKtepusosaTb BAnAHMe ([1paKTUKO-
OK 02 peakumin. Xummyeckoe KOHUEHTpauum OPMEHTUPOBAHHbIE
MK paBHoOBecue pearvpylowmx BeLecTtB U1 |TeopeTndeckme 3a4aHua Ha
TeMnepaTypbl HA CKOPOCTb |aHanNu3 GpaKkTopos.,
XMMMUYECKUX peaKLmit BINAIOLLMNX HA U3MEHEHMEe
XapaKTepun3oBaTb BAMAHME |CKOPOCTU XMMUYECKOM
U3MEHEeHUA KOHLEeHTpaumn |peakumu. MNpakTuko-
BeLLeCTB, peakLuum cpeabl U |OpUEHTUPOBAHHbIE 3a4aHNA
TemnepaTypbl Ha Ha NPUMeHeHne NPUHLKUNA
CMeLleHne XMMnU4ecKoro JNle-LWaTtenbe ana
paBHoBecuA HaXOXAeHWA HanpaBaeHua
CMeLLLeHUA paBHoBecuA
XMMMUYECKON peaKkunmn un
aHanun3 GpaKkTopos,
BANAIOLLUX HA CMeLLeHne
XMMWYECKOro paBHOBECHUSA.
6 UcchepoBaTb UCTUHHbDIE
Paspen 6. PactBopbl pacTBopbI € 3a4aHHbIMU
XapaKTepucTukamum
6.1 |OK01 Paznnyatb UCTUHHbIE 1. 3agaum Ha
OK 02 MoHATMe 0 pacTBopax pacTeopbl NpUroToBAeHMe PacTBOpPOB.
MK 2. MpaKTuko-

OPUEHTUPOBAHHbIE
pacyeTHble 3a4aHNA Ha
AncnepcHble CUCTEMDbI,
ncnosib3yemble B 6bITOBOM M
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TrUnbl OLLEHOYHbIX

Ne | OK/MK | Moaynb / Pasgen / Tema Pe3ynbTaT 06yueHun .
MeponpuUaTUi
NpPoOn3BOACTBEHHOM
AeATEeNbHOCTM Ye/I0BEKa.
6.2 [ OK01 UccnepoBaHme cBOMCTB UccnepoBaTtb dpu3smKo- NabopaTtopHas paboTa
OKO04 pacTBoOpoOB XMMUYECKNE CBOMCTBA “MpuroTtoBneHne
nK WCTUHHbIX PAcTBOPOB pactBopos”

Il | NpodeccnoHaNnbHO-OpUEHTUPOBAHHOE COAEPIKaHME (coaepKaHue NPUKNAZHOrO MoAaynsA)

7 Paspen 7. OueHuBaTb nocneacTsma  |3awmTa Kenca (c yuetom
Xumusa B 6bITy 1 6bITOBOM U 6yaywei
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOM npo¢eccMoHaNbHOM
DEeATe/IbHOCTU YesioBeKa DEeATe/IbHOCTU YesioBeKa C  |AeATe/IbHOCTH)

no3uL Mt 3KONOrM4YecKom
6e3onacHocTU

OK 01
OK 02
OK 04
OK 07
MK

Xvmusa B 6bITy U
Npoun3BOACTBEHHOM
[eATeNIbHOCTM YeNoBeKa

OueHunBaTb NocneacTBUsA
6bITOBOM U
NpPon3BOACTBEHHOM
[eATeNnbHOCTN YeNnoBeKa C
NO3UNLNIA SKOJIOTMYECKOM
6e3onacHocTu

Keiic (c yyueTom byaywien
npodeccnoHanbHoM
AEeATeNbHOCTH)
Bo3MOKHble TeMbl KeCcoB:
1. MoTenneHune KAMMmaTa u
BbICBOOOXKAEHME ra30BbIX
r'MApPaToB CO AHA OKeaHa.

2. byaywue matepuanbl gna
aBMa-, MalWMNHO- U
npubopocTpoeHuns.

3. HoBsble maTepuanbl gna
CONHEYHbIX baTapeit.

4. lekapcTBa Ha ocHoBe
pPacTUTEeNbHbIX NPenapaTos.
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