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1. OBLUAA XAPAKTEPUCTUKA MPUMEPHOM PABOYEA MNPOrPAMMDI
OBLLEOBPA3OBATE/IbHOW AUCLUMNIUHBI « 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
npodeccnoHanbHon obpasoBaTenbHOM Nnporpammbl npodeccum 09.01.03. «OnepaTtop
MHPOPMALMOHHbIX CUCTEM U PECYPCOB»

TpyAOEMKOCTb AUCUMNINHBI «XMMUSA» Ha 6A30BOM YPOBHE COCTaBAsAET 72 4acos,
13 KoTopbix 64 Yaca — 6a308BbI Moay b (6 pa3aenos) n 8 4HacoB — NPUKAAAHOM MOAYNb
(1 pasgen), BKAKOYAKOLWMIA NPAKTUKO-OPUEHTUPOBAHHOE COAEP!KaHWE KOHKPETHOM
npodeccum nan cneunanbHoOCTH.

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 3KOJIOTMYECKOM
6e30nacHOCTblO M OUEHKOW nocneactBuii  O6bITOBOM UM NMPOU3BOACTBEHHOWM
neATeNbHOCTM, MNO oTpacaam byayuwen npodeccMoHanbHOW  AeATeNbHOCTU

obyuatoLmxcs.

1.2. Uenn v nnaHupyemble pe3yanbTaTbl OCBOEHUA AUCLUN/IUHDI

1.2.1. Uenu v 3agaum gNCUUNIUHDI

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

3aaauum AUCUUNNHDIL:

1) cbopmmpoBaTb MOHMMAHME 3aKOHOMEPHOCTEM MPOTEKAHUA XUMUYECKUX
NMPOLLECCOB M AIBNEHUIM B OKPYrKaloLWeNn cpene, LeNoCTHOM Hay4YHOW KapTUHbI MUpa,

B3aMMOCBA3U N B3aMMO3aBUCUMOCTUN eCTECTBEHHDbIX HAYK;



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

3) chopmupoBaTb  HaBblKM  NPOBEAEHMA  MPOCTEMLIMX  XMMWUYECKUX
9KCMEePUMEHTANbHbIX  MCCNegoBaHMM € cobaogeHnem npasun  6e3onacHoro
obpalleHma ¢ BelecTBamm U nabopaTopHbiM 060pyaoBaHUEM;

4) pasBUTb YMEHWUA WUCNONb30BaTb MHPOPMALIMIO XMMMUYECKOTro XapaKTepa u3
Pa3/INYHbIX NUCTOYHWUKOB;

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

6) cbopmmnpoBaTb NOHMMAHNE 3HAUYUMOCTU AOCTUNKEHUIN XMUMUUYECKON HAYKKU U

TEXHO/IOTUN AN1A PAa3BUTMA COLMANbHOM N NPOU3BOACTBEHHOM cdep.



1.2.2. NMnaHnpyemble pe3ynbTaTbl 0CBOeHUA obweobpasoBarenbHoOW AucuunauHbl B coorBetctBum ¢ ®rocC CNO um Ha

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

dopmupyembix O6wue’ AucumnanHapHble?

KomneTeHuuii

OK 01. B yactu TpyAao0BOro BOCNUTAHUA: - BNAfEeTb CUCTEMOM XMMWYECKUX 3HAHMUKN, KOTOpas  BKJIOYAET:
BbibupaTb - TOTOBHOCTb K TpyAy, OCO3HaHME UEHHOCTM | OCHOBOMNONAratowme noHATUA (XMMUYECKUN INEMEHT, aTOM, 3/1IeKTPOHHas
cnocob6bl MacTepcTsa, Tpyaontobue; 060/104Ka aToMa, S-, p-, d-3N1EKTPOHHbIE OpbUTaNN aTOMOB, MOH, MONEKYNa,
peweHunsa 3agay | - TFOTOBHOCTb K  aKTUBHOM  AEATENbHOCTU | BANEHTHOCTb, 3N1EKTPOOTPMLATENBHOCTb, CTENEHb OKUCNEHMA, XMMMUYecKan
npodeccnoHan | TEXHONOTMYECKOM M COLMANbHOM HanpaBAEHHOCTH, | CBA3b, MOJ/Ib, MOAAPHAA Macca, MOAAPHbIA 0O6beM, YrNepoaHbI CKenerT,
bHOW CnocobHOCTb  MHMUMMPOBATb, NAAHMPOBATb W | GYHKUMOHANbHAA Fpynna, pagukan, usomepusa, M3o0Mepbl, FOMOSIOFNYECKUIA
DEeATEeNIbHOCTM | CAMOCTOATENIbHO BbINOIHATL TAKYIO AEATE/IbHOCTb; | PA4, TOMOJIOMN, YINeBoA0pPOAbl, KUCAOPOA- N a30TCoAep Kalime coeanHeHns,
NPUMEHUTENbH | - MHTepec K pas/InyHbIM cbepam | BUONOrMYECKM aKTUBHbIE BelecTBa (yrnesoapl, *uUpbl, 6en1Kn), moHomep,
0 K Pa3/IMyHbIM | NpodpeccUoHaNbHOM AEATENBHOCTH, noaumep, CTPYKTYpHOe 3BEHO, BbICOKOMOJIEKYNAPHbIE CcOoeAuHeHuA,
KOHTEKCTam OBnapeHue YHUBeEpCcanbHbIMU yuyebHbIMM | KpUCTANINYECKAn peLleTKa, TUMbl XMMUYECKUX peakunit (OKMCAUTEeNbHO-

No3HaBaTeNbHbIMU A,eHCTBUAMM:
a) 6a3oBble NorMyeckue AencTeus:

- CaMOCTOATENbHO bopmynunposaTtb n
aKTyanusmposaTb npobnemy, paccmatpusaTtb ee
BCECTOPOHHE;

- YCTaHaB/NMBATb CYLECTBEHHbIA MNPU3HAK UK
OCHOBAHWA [ANA CpaBHEHMA, KnaccuduKauum u
0606LeHuns;

BOCCTAHOBUTE/IbHbIE, 3K30-M SHAOTEPMUYECKME, peaKLUn MOHHOro 0bMeHa),
PacTBOpP, 3NEKTPONNTbI, HE3/IEKTPO/IUTbI, 3/IEKTPOIUTUYECKAA AMccoLmaums,
OKUCAUTENb, BOCCTAHOBUTE b, CKOPOCTb XMMMUYECKOM peakuum, XMmmyeckoe
paBHOBECME), TEOPUW W 3aKOHbl (TEOPMA XMMMUYECKOTO CTPOEHMUN
opraHuyeckux Belects A.M. ByTnepoBa, Teopua 31EKTPOAUTUYECKOM
Anccoumaumm, nepuoanyeckunin 3akoH .M. Mengeneesa, 3aKoH COXpaHeHMsA
Maccbl), 3aKOHOMEPHOCTU, CUMBOIMYECKUIA A3bIK XMMUM, GaKToNormyeckme
cBeAEeHUs 0 CBOMCTBaX, COCTaBe, NOJlyYeHUN U 6e30MacHOM UCMNO/Ib30BaHUMU
Ba)KHEMLWNX HEOPraHMYEeCKMX W OpraHUYEecKUX Bewects B ObITy U

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

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-UCCNea0BaTENbCKOM
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 KPUTEPUM PELLEHUA;

- aHaNU3MpoBaTb MOJyYEHHble B XOA4e pelleHun
3aflauyM pes3ynbTaTbl, KPUTUYECKU OLEHMBATb WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHUe B
HOBbIX YC/0BUAX;

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

3a4aBaTb

- YMeTb WHTErpMpoBaTb 3HAHUA W3  Pa3HbIX
npeameTHbIXx obnacrteit;
- BblgBMraTb  HOBble  WUaewn, npeanaraTb

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

NPaKTUYECKOW AeATeNIbHOCTM Ye/I0BEKa;

- YMeTb BbIIBNIATb XapaKTepHble MPU3HAKM M B3aMMOCBA3b W3YYEHHbIX
NOHATUIN, MPUMEHATL COOTBETCTBYHOLLME MOHATUA MPU ONUCAHUN CTPOEHUA U
CBOMCTB HEOPraHWYECKMX WM OPraHMYECKUX BELLECTB M UX MpPeBpaLLeHui;

BblABMATb  B3aMMOCBA3b  XMMMYECKMX  3HAHUMA C  MNOHATUAMWU U
npeacTaB/eHUAMM APYIUX eCTECTBEHHOHAYYHbIX NPeaMETOB;

- YMeTb MCMNO/b30BaTb HAMMEHOBAHUA  XUMMUYECKUX  COeaUHEHUN
MEXAYHAPOAHOro CO3a TEOPETUYECKOM W  MPUKAALHON XUMUU U

TPUBMANbHble HAa3BaHWUA BAaXKHEMLLINX BELLECTB (3TUNEH, aueTUNEH, TTULEPUH,
deHon, dopmanbaerna, yKCycHasa KUCNOTa, IULNH, YrapHbIN ras, yrIeKUCabIn
ras, aMMmMak, raweHas MU3BeCTb, HeraweHasa W3BeCcTb, NMUTbeBaA Coda M
APpYrux), coctaBnatb GopMy/ibl HEOPraHNUYECKMUX U OPTraHUYECKUX BELLECTB,
YPaBHEHUA XMMUYECKUX peaKkunit, 0ObACHATb MX CMbICA; NOATBEPXKAATb
XapaKTepHble  XMMWYEeCKMe CBOWCTBA  BELWECTB  COOTBETCTBYHOLLUMMU
3KCMepMMeHTaMM U 3aNUCAMM YPAaBHEHUI XMMUYECKUX PEAKLUNA;

- YMeTb YCTaHaBAMBAaTb MPUHAANEKHOCTb WM3YyYEHHbIX HEOPraHUMYEeCKUX U
OpraHMYeCcKMx BELWLECTB K ONnpeaesieHHbIM K/laccam M rpynnam CoeAnHEeHU,
XapaKTepM3oBaTb MX COCTaB M BaKHEWMLIME CBOMCTBA; ONpeaenATb BUAbI
XMMUYECKMX CBA3EN (KOBAsNIeHTHAs, MOHHAA, MeTaN/IMYecKan, BOAOPOAHAsA),
TUNbI KPUCTANIMYECKUX PELLETOK BELLECTB; KNACCMPULMPOBATL XMMUYECKME
peakuuu;

- chopmupoBaTb MNpPeacTaBAEHUA: O XMMMUYECKOW  COCTaBAAOLLEN
€CTECTBEHHOHAYYHON KapTUHbI MWUpPaA, POAU XMMUWU B NO3HAHUU ABAEHUM
npupoapl, B GOPMUPOBAHUM MbBIWNEHUA W  KYNbTypbl JIMYHOCTWU, €e
OYHKUMOHANbHOM rPaMOTHOCTU, HEOBXOAMMOM ANA peLleHNA NPaKTUYECKUX
3a/ia4 M 3KONOTMYeCcKM 06OCHOBAHHOIO OTHOLWIEHMA K CBOEMY 340POBbIO U
npupoAaHoOM cpeae;

- YMeTb NPOBOAMTbL PaACYETbl MO XMMUYECKUM POPMYyIamM U ypaBHEHUAM
XMMUYECKMX  pPeakuni € MCNo/Mb30BaHMEM  OUIMYECKUX  BEJIUYMH,
XapaKTepuM3yoLWmMX BELLECTBA C KOJIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBuA) ra3oB, KOJMYECTBA BELWLECTBA; MCMNO/b30BaTb
CUCTEMHbIE XMMMUYECKME 3HAHUA ONA MNPUHATUA PEeLleHUM B KOHKPETHbIX




KU3HEHHbIX CUTYaUUNAX, CBA3AHHbIX C BEWECTBAMU U UX MTPUMEHEHUNEM;

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 MMPOBO33PEHMUS,
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 B3aMMOAEWUCTBUA MEXKAY
JNOAbMU U NO3HAHUA MUPa;

- 0CO3HaHMEe UEHHOCTU Hay4yHON [eATeNbHOCTH,

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

OBnapeHue YHUBepCcanbHbIMU yyebHbIMu
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 npencTaBneHuUs;

- €034aBaTb TEKCTbl B pPas/nyHbIX ¢$opmaTax C
YY4ETOM HasHayeHuMa uHPOpMaLUUM U LLeNeBOM
ayauTopun, BblbMpaa onTumanbHyto  popmy
npeAcTaB/feHUs U BU3yanm3aumm;

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

- YMETb NNaHMPOBATb U BbIMOIHATb NIAHNPOBATb U BbINONHATb XUMUUYECKUIA
3KCMepMMEHT (NpeBpalleHUs OpraHMYECKUX BELLeCTB MNPU HarpeBaHWuM,
nosy4yeHue 3TUJEHa M M3yYEeHWEe ero CBOMCTB, KayeCTBEHHble peakuuu Ha
anbaervapl, Kpaxmasa, YKCYCHYI KWUCNOTy; AeHaTypauus 6enkos npu
HarpeBaHWK, LUBETHble peakuuMn 6eNKoB; MPOBOAUTb pPeakuMU MOHHOro
obmeHa, onpeaensaTb cpeny BOAHbIX PaCTBOPOB, KAYECTBEHHbIE PeaKUUn Ha
cynbdaTt-, KapboHaT- U X/0pUA-aHUOHbI, Ha KaTMOH aMMOHMA; peLlaTb
3KCnepumeHTasnbHbie 3agayn no Temam "Metannbl" n "Hemetannwl") B
COOTBETCTBMM C MpaBUAaMU TEXHUKM 6e3onacHOCTM npu obpaleHun c
BelecTsaMm 1 nabopaTopHbiM 060pyA0BaHMEM; NPEACTaBAATb Pe3yAbTaTbl
XMMUYECKOTo 3KCNepUMEHTa B GopMe 3anmcu ypaBHEHNI COOTBETCTBYHOLMX
peakuuii nu GopmynmpoBaTh BbIBOAbI HA OCHOBE 3TUX PE3y/1bTaTOB;

- YMETb aHaNIN3UPOBaTb XMMUYECKYIO MHDOPMALMIO, NOYHaEMYHO U3 Pa3HbIX
NCTOYHMKOB (CpPeacTB MaccoBoOMn MHPOpMaLUK, ceTb MHTEpPHET 1 apyrue);

- BNaAeTb OCHOBHbIMW METOAAaMM HAyyHOro MO3HaHWA BewecTs U
XMMUYECKMX  fABNeHMiA  (HabnogeHue,  U3MEpPeHMe,  SKCMEPUMEHT,
MOAEeNnMpoBaHue);

- YMeTb NPOBOAUTbL PacCHeTbl MO XMMUYECKUM GOPMYy/amM U ypaBHEHUAM
XMMUYECKMX  peakumi C  MCNonb3oBaHMEM  (OU3MYECKMX  BESIMUUH,
XapaKTepum3yoLWmnX BeLLeCcTBa C KOIMYECTBEHHON CTOPOHbI: Macchbl, obbema
(HopmanbHble ycnoBusA) ra3oB, KO/MYECTBA BeLLECTBA; MCNO/b30BaTh
CUCTEMHbIE XMMMUYECKME 3HAHMA AONA MNPUHATUA PELUEHMIA B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMU U UX MPUMEHEHUNEM;




- MnCcnonb3oBatb Cpencrtea MHd)OpMaLI,MOHHbIX n

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

TpeboBaHMI 3ProHOMMKM, TEXHMKK Be3onacHoCTy,

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

- BNAafeTb HAaBblKaMM PAcnoO3HaBaHWUA U 3aLLMUTbI
nHbopmauymm, MHGopMaLMOHHOM BesonacHoCTH
JIMYHOCTY;

OK 04.
3dodeKkTnBHO
B3aMMOelncTB
oBaTb U
paboTaTb 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 WUCNOAb30BaTb MNPEUMYLLECTBA
KOMaHAHOW N MHANBUAYAIbHOW PaboThbl;

- NPUHMMATb LLEeAM COBMECTHOM AeATeNbHOCTH,
OpraHM30BbIBAaTb U KOOPAMHMPOBATL AENCTBMA MO
ee [OOCTUMKEHWUIO: COCTaBAATb NNaH AeNCTBUK,
pacnpeaensatb POv C y4eTOM MHEHUM Y4aCTHUKOB
obcyxaaTb pe3y/ibTaTbl COBMECTHOM paboTbl;

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

- YMeTb MN/JaHMpPOBaTb W  BbINONHATb  XUMMUYECKUWA  SKCNEPUMEHT
(npeBpaLLeHNs OpraHNYecKnX BELLECTB NPU HarpeBaHUn, NoyYyeHme sSTUIeHa
N U3yYyeHWe ero CBOWMCTB, KaYeCTBEHHbIE peakUUn Ha anbaeruabl, Kpaxman,
YKCYCHYIO KUCNOTY; AeHaTypaLmsa 6esKoB Npu HarpeBaHWu, LIBETHbIE peaKLmm
6enKoB; NPOBOAUTL PeaKkLMM MOHHOro obmeHa, onpenensaTb cpesy BOAHbIX
PacTBOPOB, KayeCTBEHHble peaKkuuu Ha cynbdaTt-, KapboHaT- u xnopua-
aHWOHbI, Ha KaTMOH aMMOHMUSA; peLwaTb IKCNEPUMEHTasbHble 3a4ayu no
Temam "MeTtannbl" 1 "HemeTannol") B COOTBETCTBUM C NPABUAAMWN TEXHUKU
6esonacHocT npu obpaweHun C BewecTBaMM U NabopaToOpHbLIM
obopyaoBaHMeM; NPeACTaBAATb Pe3ynbTaTbl XMMUYECKOTO SKCNepUMEHTa B
dopme 3anmcu ypaBHEHUI COOTBETCTBYIOLMX Peakunin u GopmMmynmpoBaTb
BbIBOAbI HAa OCHOBE 3TUX Pe3y/NbTaToB;




- OCyWwecTBNATb MNO3UTUBHOE CTpaTerMyeckoe
noBeAEeHNE B PA3/IUYHbIX CUTYaLMAX, NPOABAATb
TBOPYECTBO M BOOGpParKeHWUE, HbITb MUHULMATUBHBIM
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
EeHMUIo,
NPUMEHSATb
3HaHuA 06
N3MEHEHUN
KAMmara,
NPUHLMNbI
6epexknneoro
npou3BoACTBa,
apdeKTMBHO
[encTBoBaTh B
ype3BblYaMHbIX
CUTyaumax

B 061acTh 3K0N10rMYECcKoro BOCNUTaHUA:

- cpOpPMMPOBAHHOCTb 3KOJIOTUYECKOM Ky/bTypbl,
NOHMMAHWE BAUAHUA COLMAJIbHO-IKOHOMMUYECKUX
NMPOLLECCOB HA  COCTOSIHME  MPUPOAHON ¥
COUManbHOM cpeabl, OcCo3HaHWe rnobanbHOro
XapaKTepa 3KoJIorM4yeckmx npobiem;

- NAaHUPOBAHME M OCYLLECTBNEHME AEeUCTBUA B
OKpy’)Kalolwen cpege Ha OCHOBe 3HaHMA Uueneu
YCTOMYMBOrO Pa3BMUTUA YEI0BEYECTBa;

aKTUBHOE HeNnpuATUE AENCTBUI, MPUHOCALLNX BPE,
OKpYrKalolleln cpeae;

- yYyMeHuWe npOorHo3MpoBaTb HebnaronpusaTHbie
3KOJIOrMYecKMe nocneacTsma npeanpuHUMaemMblx
OencTBUin, NpeaoTBpaLlaTh Ux;

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

AeATeNbHOCTU

- chopmupoBaTb MNPeACTaBAEHUA: O XMMMUYECKOM  COCTaB/ALLElN
€CTEeCTBEHHOHAYYHOW KapTUHbl MUPaA, PON XMMWUU B MO3HAHUM SABNEHUM
npupoabl, B (GOPMMUPOBAHUN MBILJIEHUS U KYAbTYpPbl JINYHOCTU, e€e
OYHKUMOHAIbHOM TPaMOTHOCTUN, HEOBXOAMMOM ANA peLleHUsA NPaKTUYEeCKUX
33434 M 3KONOrMyeckn 060CHOBAHHOINO OTHOLWIEHUA K CBOEMY 34,0POBbIO U
npuUpoaHoOM cpeae;

- yMmeTb cobnt0aaTb NpaBmMaa 3KONOTMYECKN LLenecoobpasHoro noBeaeHus B
ObITY M TPYAOBOM AEATENbHOCTU B LENAX COXPaHEHMA CBOEro 340pO0Bbs U
OKpy’Katoler NpupoaHOM cpeapl; Y4MTbiBaTb OMACHOCTb BO3AEWUCTBUS Ha
¥KMBble OPraHn3Mbl onpeaeneHHbIX BELWECTB, MOHMMAA CMbICA MOKa3aTens
npeaesibHoM AONYCTUMOW KOHLLEHTPaLUK;
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nK31.6
OdopmneHue
U KOMIMOHOBKA
mexHu4ecKoli
doKymeHmayu
u

ymeHue GopMMpPOBaTb 3aNpOoChbl AR NOAYyYeHUA
nHdopmaumm B 6a3ax faHHbIX

dopmmpoBaTh 3aMpOChl A4/1A NONAYYEHUA MHOOPMALMK B Hazax AaHHbIX

3 MK ykasblBatoTca B cooTBeTcTBUM ¢ DIOC CMO peannsyemoit npodeccun / cneumansHoCTH
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2. CTPYKTYPA U COOEPXAHME OBLLLEOEPA30OBATE/IbHOM AUCLIUM/IUHDI

«XUMUA»

2.1. O6vem aucumMnanHbI U BUADbI y4ebHo paboTbl

Bup, yuebHoM paboTbi

O6bem B yacax

0O6bem obpasoBaTenibHOM NpPOrpamMmmbl AUCLUMJIUHDI 72
B T.Y.

OcHOBHOe coaepXKaHue 64
BT.Y.:

TeopeTuyeckoe obyyeHune 30
NpaKkTUYeCcKme 3aHATUA 24
nabopaTtopHble 3aHATHA 10
MpodeccnoHanbHO-0pUEHTUPOBAHHOE COAEpPIKAaHUE (coaeprKaHue

NPUKAAAHOro moaynsa) 6

BT. Y.

TeopeTuyeckoe obyyeHune 2

NpPaKTUYeCcKMe 3aHATUA 4

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

CoaeprkaHue yyuebHoro matepmana (ocHoBHoe 1 npodeccMoHanbHO-

[arta nposepeHusn

HaumeHoBaHue - O6bem dopmupyemble
OpUEHTUPOBaHHOE), NabopaTopHble U NPAKTUYECKUE 3aHATUA, NPUKIAAHOMN
pasaenos u Tem yacos KomMmneTeHuuun
moaynb
1 2 3 4
OcHOBHOe copep)KaHue 64
Paspen 1. OcHOBbI CTPOEHUA BeLLecTBa 6
Tema 1.1. OcHOBHOe coaep}KaHue 4 OKO01
CtpoeHune aToMoB
XUMUYECKUX Teopetnueckoe obyyeHume 2
31EMEHTOB U N N
npnpoaa 1.CoBpemeHHaa moaenb cTpoeHns atoma. CMMBONMYECKUI A3bIK XUMUU. XMMUYECKUN
X AMUYECKOI 3/IEMEHT. IJNEeKTPOHHaa KoHdurypauma artoma. Knaccudukauma XMMUYECKUX 1
B3N 3/IEMEHTOB (S-, p-, d-anemeHTbl). BaneHTHbIe 3/1eKTPOHbI.
2.BaNieHTHOCTb. INEKTPOHHAA NPMUPOoAa XMMUYECKOM CBA3M. DIEKTPOOTPULIATE/IbHOCTb.
Buabl xMmuyeckon cBA3M (KOBaneHTHasdA, MOHHAA, MeTannMyeckas, BoA4opoAHasn) U 1
cnocobbl ee 06pa3oBaHUA.
MpaKTUyeckune 3aHATUA 2
1.PeweHne 3agaHU Ha WCNONb30BaHWE XUMUYECKOM CUMBOJIMKM W Ha3BaHWUM
COEIMHEHNI MO HOMEHKNAType MEeXKAYHAapOoAHOro COl3a TEOPETUMYECKOW W 1
NPUKAAAHON XMMUN U TPUBUAbHbBIX Ha3BaHMN A1 COCTaBAEHUA XMMMUUYECKUX popmyn
ABYXaTOMHbIX CcOeAMHeHu (oKcmpgos, cynbdupos, TMAPUAOB M T.N.) U APYrUx
HEeOpPraHMYECKNX COegUHEHUIN OTAENbHbIX KACCOB.
2.MpaKTMyecKkMe 3agaHMA Ha YCTAaHOBJIEHWE CBA3N MeXAy CTPOEHMEM aTOMOB
1

XUMUYHECKUX 3SNEMEHTOB U NepnuognyvyeCkmum HU3MeHEHUEM CBOMCTB XMMWYECKMUX
1EMEHTOB U UX COGAMHGHMI‘& B COOTBETCTBUU C MOJIOXKEHUNEM I'Iepmop,wquKoﬁ
CUcCTtembl.
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Tema 1.2.

Mepuogmuecknin
3aKOH U Tabauua

oW,

MeHpeneesa

OCcHOBHOe€ coaepKaHue

MpakTuyeckmne 3aHATUA

1.Mepurogmnueckan cnctema xmmmnyeckux anementos .1. MeHgeneesa. Prsnuecknin
cmbica Mepuoanyveckoro 3akoHa .M. MeHgeneesa. 3aKOHOMEPHOCTM M3MEHEHUA
CBOWMCTB XMMMYECKUX 3/1EMEHTOB, 06pa3yembiX UMW MNPOCTbIX U C/IOXKHbIX BELWLECTB B
COOTBETCTBMU C MONOKEHMEM XMMUYECKOTO 3/1eMeHTa B [lepnoanyeckon cucteme.
MupoBo33peHYeCcKoe 1 Hay4YHOoe 3HadYeHue lNepmnoanyeckoro 3akoHa .U,
MeHgeneesa. NporHo3bl [.U. MeHaeneesa. OTKpbITUE HOBbIX XMMUYECKUX
3/1IeMeHTOB.

2.PeweHne NpaKkTUKO-OPNEHTUPOBAHHbIX TEOPETUYECKMX 334aHMN HA
XapaKTepm3aumnio XMMMYECKMX 31eMeEHTOB «MeTannmyeckme / HemeTananmyeckue
CBOICTBA, 3N1EKTPOOTPMLATENBHOCTb XMMUYECKMX 3/IEMEHTOB B COOTBETCTBUE C UX
3NIEKTPOHHbIM CTPOEHUEM U MONOKEHNEM B NEPUOANYECKON CUCTEME XMMUYECKUX
anemeHToB [.U. MeHgeneesa».

OKO01
OK 02

Paspen 2. Xumuueckue peakuum

10

Tema 2.1. Tunsl
XUMUYECKUX
peakumm

OcHoBHOE cogepiKaHue

TeopeTuueckoe obyuyeHue

1.KnaccudurKkauma v TUMbl XMMUYECKUX PeaKLMii C y4aCcTUeM HeopraHMYecKmx
BewecTs. CocTaBNeHMe ypaBHEHUIA PeakumUit COeANHEHMSA, PA3/IOXKEHMUSA, 3aMeLLEHN,
06MeHa, B T.4. peakLuuii ropeHns, OKUCNEHNA-BOCCTAHOBIEHUS.

2.YpaBHEHUA OKUCNEHNA-BOCCTaHOBAEHMA. CTeneHb okncaeHma. OKMcanTensb u
BOCCTaHOBUTENb. COCTaBNEHUE U YPABHUBAHUE OKUC/IUTENIbHO-BOCCTAHOBUTE/bHbIX
peakuuii MeToa0M 3N1eKTPOHHOIo 6anaHca. OKUCAUTENbHO-BOCCTAHOBUTENbHbIE
peakuum B Npupoae, NPON3BOACTBEHHbIX NMPOLLECCaX U KU3HeAeATeNbHOCTU
OPraHM3moB.

MpaKTUyeckune 3aHATUA

OKO01
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1.KonunyectBeHHbIE OTHOLWEHMA B XMMUKN. OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XUMWUU
M pacyeTbl NO ypaBHEHNAM XMMUNYECKUX peaKu,MH. Monb Kak eguHULA KOAMYeCcTBa
BeulecTtBa. MOﬂﬂpHaﬂ Macca. 3aKOHbI COXpaHEeHNA MacCbl 1 3HEPTUN.

2.3akoH ABoragpo. MonapHbiii 06bem rasoB. OTHOCUTeNbHas MNAIOTHOCTb ra30B. 2
PacyeTbl NO ypaBHEHUAM XMMUYECKUX PeakLMi C UCNONb30BaHMEM MacCbl, 06beMa
(HopmanbHble ycnoBuMA) razos, KOANYECTBA BELLECTBA.
Tema 2.2. OcHOBHOe€ coaep)KaHue 4 OK 01
dNeKTpoAnTUYecKa OK 04
A AUCCOLMaLMA 1 TeopeTtuueckoe obyueHue 2
WMOHHbIN 06MeH "
1.Teopuna anekTpoAUTUYECKOM Anccoumaumnmn. MoHbl. INEKTPOAUTbI, HEINEKTPONUTLI.
PeaKkuun noHHoro obmeHa. 1
2.CocTaBneHue peakuuit MOHHOTo obMeHa MnyTem COCTaB/IEHMA WX MOAHbIX U
COKPALLEHHbIX MOHHbIX YpaBHEHUW. KMCNOTHO-OCHOBHbIE peakuun. 3agaHuA Ha 1
COCTaB/IEHME MOHHbIX PeaKLunii
NabopaTtopHbie 3aHATUA 2
NabopaTtopHas paboTa “Tunbl XMMUYECKMX peaKkunin”.
NccnepoBaHue TMNOB (MO COCTABY M KOIMYECTBY UCXOAHbBIX M 06Pa3yrOLMXCA BELLECTB)
M NPU3HAKOB XMMMYECKNX peakumi. NpoBeaeHMe peaKkunint MIOHHOro obmeHa, 2
onpezeneHue cpeabl BOAHbIX paCTBOPOB. 3a4aHMA Ha COCTAaBNEHME NOHHbIX PeaKLmi
KoHTponbHas CTpoeHMe BeLLecTBa U XMMUYECKUE peaKLUUN. 2
paborta 1l
Pasgen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKUX BELLECTB 14
OcHOBHOe coaep)KaHue 4 OKO01
OK 02
TeopeTtuueckoe obyueHue 2
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Tema 3.1.
Knaccnoumkauyms,
HOMEHKANaTypa u
CTpoeHue
HeopraHM4YecKmx
BeLLecTB

1.NMpegmeT HeopraHMyeckom xummun. Knaccudumkauma HeopraHMYECKUX BELLLECTB.
MpocTbie 1 CNoKHble BelecTBa. OCHOBHbIE KNACCbl COXKHbIX BELLECTB (OKCMAabl,
rMOPOKCUAbI, KNCNOTbI, CONK). B3aMmMoCBA3b HEOPraHUYECKUX BELLLECTB. ArperatHble
cocTosiHMA BewecTBa. Kpuctannmyeckne n amopdHbie BeWecTsa.

2. TNbl KPUCTANIMYECKMX PELLETOK (aTOMHasA, MONEKYNAPHAA, MOHHaA,
MeTananyeckas). 3aBUCUMOCTb GU3MUYECKMX CBOICTB BELLECTBA OT TMMa
KPUCTaNINIMYECKOM peweTKN. 3aBUCUMOCTb XMMUYECKOM aKTUBHOCTU BELLECTB OT BUAA
XMMUYECKOM CBA3M N TUNA KPUCTANIUUYECKOW peLlleTKM. MpuumHbl MHOroobpasus
BeLLEecTs.

I'Ipa KTU4YeCKue 3aHATUA

1.HomeHKnaTypa HeopraHM4YecKmx BeLLecTB: Ha3BaHMe BelecTBa Ncxoaa U3 ux
XMMMYEeCcKor GopMynbl MU COCTaBNAEHNE XMMUYECKON POPMY bl UCXOAA U3 Ha3BaHMA
BelLecTBa no mexayHapoaHoi (MHOMAK) nnu TpuBrManbHOM HOMEHKNAType.
2.PeweHne npakTUYECKMX 3aA4aHNIN NO KNacCUPUKaLMM, HOMEHKIATYPE U XMMUYECKUM
dbopMynam HeopraHMYECKMX BELLECTB PA3/IMYHbIX KNAAccoB (yrapHbIi ras, yraeKkucabin
ras, aMMMWaK, raweHas W3BeCTb, HeraweHas M3BeCTb, NUTbeBaA Coda W APYrux):
Ha3bIBaTb MU COCTABAATb GOPMY/Ibl XMMUYECKUX BELLLECTB, ONpeaenAaTb NPUHAANEKHOCTb
K Knaccy.

NCTOYHMKM XuMmmnyecko nHpopmaumm (cpeacTs mMaccoBon MHPopMaLMK, ceTb
NHTepHeT n apyrue). Monck HGopmaLmMm No Ha3BaHUAM, MAEHTUPUKATOPAM,
CTPYKTYPHbIM hopmyiam.

MK 1.6

Tema 3.2. dusunko-
XMMMUYECcKue
CBOMCTBA
HeopraHMYecKux
BeLlecTB

OcHoBHOe cogepiKaHue

TeopeTuueckoe obyyeHue

MeTannobl. O6LLI,MG ¢M3W—IGCKMG M XMMMUYecKue cBoncTBa meTannoB. Cnocobbl
nony4vyeHwumAa. 3HayeHMe MeTansiIoB U HEMETANN0B B npupoae n XMU3HeaneATe/IbHOCTU
yenoBeKa U OpPraHM3moB. Koppos3ua meTannos: BUAbl KOPPO3UW, cnocob6bl 3alWnTbl
MeTannoB OT KOPPO3nun.

OKO01
OK 02
MK 1.6
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1.HemeTtannbl. O6wme pr3nMyeckne n xMmmyeckme CBOMCTBA HEMETANIOB. 1

2.TunnyHble ceonctBa HemeTannos IV— VII rpynn. Knaccudpukauma n HomeHKnaTypa

coeanHeHU HemeTannos. KpyroBopoTbl OBMOreHHbIX 31eMEHTOB B MPUPOAE. 1

1.Xvmnyeckme cBOMCTBA OCHOBHbIX K1aCCOB HEOPraHMYEeCKMUX BeLLecTs (OKCMAaoB,

rMAPOKCUAOB, KNCNOT, CoNen 1 ap.). 1

2.3aKOHOMEPHOCTM B UBMEHEHMN CBOMCTB NPOCTbIX BELLECTB, BOAOPOLHbIX 1

COeANHEHWM, BbICLUMX OKCUAOB U TMOPOKCUA0B.

MpaKTUYecKue 3aHATUA 2

1.CocTaBneHME YpPaBHEHUA XMMUYECKUX PEAKLUMIMA C y4acTUEM MPOCTbIX U CAOXKHbIX

HeopraHMYeCcKnX BELLECTB: METANI0B U HEMETANN0B; OKCUAO0B METaNI0B, HEMETANN0B 1

N amM@POTEepPHbIX 31E€MEHTOB; HEOPraHMYECKUX KUCAOT, OCHOBAHWM M aMdOTepHbIX

r'MAPOKCUA0B; HEOPTraHNUYECKUX CONEM, XapaKTepPU3YHOLLLMX NX CBOMCTBA.

2.PeweHne nNpaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKMX 3a4aHUMA HA CBOWCTBA, 1

coCcTaB, nonyyeHwe M 6HesonacHOe WCNONb30BaHWE BaXKHEMLWWUX HeopraHUYecKnx

BELLECTB B ObITY M NPAKTUYECKON AeATENBHOCTU Ye/IoBeKa.
Tema 3.3. OcHOBHOe coaepKaHue 2 OKO01
NpeHTMdumKauma OK 02
HeopraHMYecKux NabopaTtopHble 3aHATUA 2 OK 04
BEllecTs NabopaTtopHas paboTa «MaeHTMPUKaLNA HEOPTraHUYECKUX BELLECTBY.

PeweHne sKcnepuMmeHTaNbHbIX 334a4 MO XMMMYECKMM CBOMCTBAM METAN/IOB U

HEeMeTanN0B, NO PACNO3HABAHUIO M MNOYYEHUIO COEANHEHUI METANI/IOB U HEMETANNOB. 5

NaeHTndmKauma HeopraHMYEeCKUX BELLLECTB C UCMOJIb30BaHNEM UX PUIUKO-XUMUUYECKUX

CBOWCTB, XapaKTEPHbIX KAYeCTBEHHbIX peakuunii. KauecTBeHHble peakuum Ha cynbdat-,

KapboHaT- M XN0pMA-aHMOHbI, Ha KaTUOH aMMOHMSA.
KoHTponbHasn o

CsolicTBa HEOpPraHUYeCKUX BELLECTB. 2
pa6ota 2
Paspen 4. CTpoeHue 1 CBOUCTBA OPraHUYECKUX BelecTs 23
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Tema 4.1. OCcHOBHOe€ coaepKaHue 6 OK 01
Knaccnoumkauyms, MK 1.6
CTpoeHMe n TeopeTtuyeckoe obyueHue 4
HOMEHkKNaTYpa 1.MosaBneHne 1 pa3BuUTUE OPraHMYECKON XMMNKN KaK HayKu. MpeameT opraHMYecKom
OPTraHNHECKuX XMMUKN. MecTo 1 3HAYEHNE OPraHMYECKON XMMUKN B CUCTEME €CTECTBEHHbIX HayK.
BewecTs XMMUYecKoe CTpOoeHMe KaK MOPAAOK COeAMHEHWA aTOMOB B MOJIEKYe COFMacHO WX 1

Ba/IEHTHOCTU. OCHOBHbIE MOJIOXKEHUA TEOPUU XMMUYECKOTO CTPOEHMA OPraHUYEeCKUX 1

coeanHeHnit A.M. bytneposa.

2.YrnepogHbl CKenet OpraHUYeckon mMoneky/bl. 3aBUCMMOCTb CBOMCTB BeLLECTB OT

XMMUWYECKOTO CTPOEHMA MONEKYA. M3oMepua 1 M3oMepbl.

3.MoHATME O ¢YyHKUMOHanbHOW rpynne. Pagukan. [MpuHUMNbE  Knaccuduraumm

OPraHWYeCcKUXx coeauHeHUH. MeayHapoaHas HOMEHKnaTypa M MNpUMHUMNDI 1

HOMEHKNATYPbl OPraHUYECKMUX COEAUHEHUN. 1

4.MNMoHATUE 06 a30TCOAEPKALLMX COeANHEHUAX, BMONOrMYECKM aKTUBHbIX BELLECTBAX

(yrneBogax, »upax, 6enKkax u ap.), BbICOKOMONEKYAAPHbIX COEANHEHUAX (MOHOMED,

NoSIMMEp, CTPYKTYPHOE 3BEHO).

MpakTuyeckmne 3aHATUA 2

1.HomeHKnaTypa OpPraHUYecKMXx COeaUHEHWUN OTAENbHbIX KNACCOB (HACbIWEHHbIE,

HEeHacbILEeHHbIE M apoMaTUYecKue YrneBogopoapl, CnupTbl, GeHoNbl, anbaernapl, 1

KeTOHbl, KapboHoBble KucnoTbl M Ap.) CocTtaBneHWe MOMHbIX M COKPALLEHHbIX

CTPYKTYPHbIX $OPMY/N OpPraHUMYECKMX BELLECTB OTAE/bHbIX K/AAccoB, MCMOb3yA MX

Ha3BaHWA MO CUCTEMATUYECKOM U TPUBMANBHON HOMEHKAAType (3TUNEH, aueTW/IeH,

ravuepvH, deHon, opmanbaerns, YKCycHas KMCA0TA, IMNLMH).

2. Pacuetbl npocTeiiwein ¢opmMynbl OpraHMYECKOM MONEKY/bI, UCXOAA U3 3/IEMEHTHOIO 1

cocrtaBa (B %).
Tema 4.2. OcHoBHOe coaepiKaHue 12 OKO01
Csoucrsa OK 02

TeopeTtuueckoe obyueHue 6 OK 04
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OpraHUYecKmx
coegunHeHnn

®U3NKO-XMMUYECKME CBOMCTBA OPraHWYECKMX COEAMHEHUN OTAE/IbHbIX K1accoB
(ocobeHHOCTU KnaccuduKaLMmM U HOMEHKNATYPbI BHYTPU KAcca; rOMONOrMYEeCKUI pasg
n obwan popmyna; nsomepus; GUnYecKMe CBOMCTBA; XMMUYECKME CBOMCTBA; CNOCO6bI
noay4yeHun):

—npegenbHble yrnesoaopoabl (aJ'IKaHbI n LI,MKJ'IO&I'IKaHbI). FopeHme MeTaHa KaK O4uH 13
OCHOBHbIX MUCTOYHMKOB TEMN/21a B NPOMbLIWLNEHHOCTU U 6bITy. CsolicTBa NPUPOLAHbIX
yrnesoaopoaos, HaxoxaeHume B npunpone n npuMmeHeEHUE aJIkaHOB;

— HenpeagenbHble (al'll-(eHbI, A1IKNHbI U al'IKa,CI,MeHbI) M apomatnyeckume yrnesonopoabl.
I'opeHme aueTnneHa Kak UCTOYHUK BbICOKOTEMMNEPATYPHOIO nNaaMeHun ONA CBAPKU U
PE3KN MeTaNNOB.

— Kucnopoacogepskawme coeguHeHus (cnmpTbl U GpeHonbl, KapboHOBbIE KMCNOTbI U
adupbl, aNbaernabl U KETOHbI, XKUPbI, YTNEBOAbI).

MpaKTUyeckoe nNpPUMEHEHUe STUNEHTANKONA, TAuMuepuHa, ¢eHona. lNpumeHeHue
dbopmanbaervaa, auetanbaernga, YKCYCHOM KUCAOTbl. Mbifla KaK COMM  BbICLUMX
KapbOoHOBbIX KMCNOT. MotoLime CBOMCTBA MbiNa.

—  asoTcofepKauwe — coeauMHeHMs  (aMMHbI M AMMHOKWUCAOTbI,  Benku).
BbICOKOMONEKYNSAPHbIE COEAMHEHUA (CMHTETUYECKME U BUONOrMYECKU-aKTUBHbIE).
MoHomep, noanmep, CTPYKTypHOe 3BeHO. lMonMmepusaumsa 3TUAEHa Kak OCHOBHOE
HanpasaeHWe ero UCNo/b30BaHuA.

FeHeTUYeCcKan CBA3b MeXAy K/Jaccamu OpraHUYecKux CoeAnHeHuM.

MpaKTUyeckune 3aHATUA

CBOMCTBA OpraHMYECKUX COegMHEHUN OTAENbHbIX KNaccoB (TpuBManbHaa W
MeXAyHapoAHas HOMEHKNaTypa, XMMWYEeCcKMe CBOKCTBa, Cnocobbl MonyvyeHusa):
npeaenbHble (anKkaHbl M LMKAOA/NKaHbl), HenpegenbHble (afIKEHbl, aANKWUHbI W
aflkagMeHbl) U apoMaTUYECKMe YrneBoAopoabl, CnUpTbl U ¢eHonNbl, KapboHOoBble
KMCNOTbl M 3dupbl, anbaerMapl W  KETOHbl, aMWHbl U  AMWUHOKUCAOTHI,
BbICOKOMONEKYNAAPHblE  COeAMHEHMA. 3afaHMA  Ha  COCTaBNEHWE  YPaBHEHWUM

MK 1.6
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XUMUYECKUX peaKLl,MVI C ydactmem opraHmM4yeCKkmnx sewects Ha OCHOBaHUN UX COCTaBa U
CTPOEHMUA.

CocTaBneHne cxem peakuui (B TOM uyucie MO MPEeAsIONKEHHbIM  LEernoYkam
npeBpaLLeHMi), XapaKTePU3YHOLMX XMMUYECKME CBOMCTBA OPraHNYEeCKUX COeaANHEHUN
OTAEeNbHbIX KNaccoB, CNOCobbl UX NONYYEHUS U Ha3BaHWE OPraHUYECKUX CoeaMHEHUN
Mo TPMBUAIbHOM UNN MEXKAYHAPOAHOWN CUCTEMATUYECKON HOMEHKANATYpE.

PeweHne nNpaKkTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHWM Ha CBOMCTBA
OpraHUYeCcKNX CoOeAMHEHWNI OTAENbHbIX KNaccoB

NaboparopHana paborTa

NabopaTopHana paboTa “lMpeBpalLeHma opraHMYECKUX BELLLECTB NPW HarpeBaHun'".
MonyyeHue 3TUNEHA U U3YYEHWE Er0 CBOMCTB.

MogaenmpoBaHMe MONEKY U XUMUYECKMX NPEBPALLEHNIN Ha NPUMeEpPE 3TaHa, 3TU/EHA,
aueTuneHa v gp.

Tema 4.3. OcHOBHOe coaepKaHue 5 OKO01

NpeHTMdmKauma OK 02
OpraHNYecKmx TeopeTtuyeckoe obyueHune 3 OK 04

BuoopraHuyeckne coeguHeHus. MpumeHeHne n buonorvyeckas ponb yrnesBoaoB. MK 1.6
OKuCneHve yrneBof0B — WCTOYHWMK 3HEPruyM KUBbIX opraHuMamos. O6nacTtu
NPUMEHEHUs aMWUHOKUCNOT. [peBpalieHMa 6GenkoB nNUWM B OpraHuU3me. 1
Buonornyeckne o¢yHKuMmn 6enkoB. bBuonornuyecknme GYHKUMKM  KUpoB. Posb
OpPraHUYeCcKom XMMnUK B peleHnn npobaem nuwesor 6e3onacHoCTy.

BELLECTB, UX
3HayeHue n
NPMMEHEHUE B
6bITOBOMN U
NpPoOn3BOACTBEHHO
" feaTenbHoCTU
yesioBekKa

1.Ponb opraHn4Yeckor XMmnm B pelleHnn npobaem sHepreTnyeckon 6esonacHocTH, B
Pa3sBUTUM MEAMUMHbI, CO34aHUN HOBbIX MATEpPUanoB, HOBbIX MCTOYHMKOB IHEPrun
(anbTepHaTUBHbIE UCTOYHUKWN SHEPTUM).

2.0nacHOCTb BO34ENCTBMA Ha }KUBblE OPraHM3Mbl OPraHNYECKUX BELLECTB OTAENbHbIX
KnaccoB (yrnesogopoabl, cCnupTbl, (GEHONbl, X10POPraHUYecKne npPou3BoAHbIE,
anbaernapl U ap.), CMbIC NOKasaTens NpeaebHO A0NYyCTUMON KOHLEHTPaLUuu.
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NabopaTopHbie 3aHATUA

NabopaTtopHasa paboTta: “UaeHTUOMKALMA OPraHUYECKUX COEAMHEHWN OTAENbHbIX
Knaccos”

NaoeHTUdMKaLMA OpraHMYECKUX COEOUHEHUI OTAEeNbHbIX KnaccoB (Ha npumepe
anbAernaos, Kpaxmasna, YKCYCHOW KUCIOTbl, 6EMKOB U T.N. ) C UCNONb30BaHMEM WX
bU3UKO-XMMUYECKUX CBOMCTB M XapaKTEPHbIX KaYEeCTBEHHbIX PeaKLUUi.

OeHatypauua 6enka npu HarpeBaHuW. LiBeTHble peakuumn 6enKkoB. Bo3HWKHOBeHMe
aHa/IMTUYECKOrO CUIHaNa C TOUYKM 3PEHUA XMMUYECKMX MPOLLECCOB MPWU NMPOTEKAHUU
KauyeCcTBEHHOW  peakuuu, NOo3BONAKWENA UAEHTUOULMPOBATL  NpPensoKEHHbIE
OopraHuMYyeckue BelLecTBa.

KoHTponbhan CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BELLECTB
pa6ota 3 PYKTY P ’
Pasaen 5 KuHeTnueckne n tTepmogmHammuyeckme 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKUX
ns. o
A peakuui
CkopocTtb OcHOBHOe coaepKaHue OKO01
XUMUYECKUX OK 02
o TeopeTtuueckoe obyueHue
peakumit. P y MK 1.6
Xumunyeckoe
1.CKopoCTb peaKkuuu, ee 3aBUCMMOCTb OT pPa3IMyHbIX (PaKTOPOB: NpPUPOAbI
paBHoBECKE pearvpylowmx BeLLeCTB, KOHUEHTPaUMW pearnpyrowmx BeWecTs, TemnepaTypbl M
naoWaam pPeakuMoOHHOW MOBEpPXHOCTU. TensioBble 3PPEKTbl XMMUYECKUX PEAKLINA.
DK30-M SHO0TEPMMUYECKNE, peaKLun.
2.06patMmocTb peaKkuunit. XMMMUYECKOe PaBHOBECME N €ro CMeELLLEHWE Mo, AeNCTBUEM
Pa3INYHbIX PAaKTOPOB (KOHLIEHTPALIMA PeareHToB UK NPOoAYKTOB PeaKUumM, AaBleHNE,
Temnepatypa) A4NA CO343aHUA ONTMMANbHbIX YCNOBUM NPOTEKAHUA XMMUYECKUX
npoueccos. MNpuHumn Jle WaTtenbe.
MpaKTuyeckue 3aHATUA OKO01
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1.PeleHne NpaKTUKO-OPUEHTUPOBAHHbIX 3a4aHMI Ha aHanM3 GaKTOPOB, BAUAIOLMX Ha

OK 02

M3MEHEHME CKOPOCTU XMMWYECKOM peakumMm, B T.4. C MO3UUMIA 3IKONOFMYECKU MK 1.6

uenecoobpasHoro noseaeHUA B ObITy U TPYAO0BOM AEATENbHOCTU B LEeNAX COXPAaHEeHUA

CBOEro 340P0OBbA U OKPYXKAtOLLEN NPUPOAHONM Ccpeabl.

2.PeweHne NpaKTUKO-OPUEHTMPOBAHHbLIX 33a4aHUMA Ha NpumeHeHue npuHumuna Jle-

WaTenbe AN8 HaXoXAEHMA HanpaB/leHMA CMELLeHUA pPaBHOBECUA XMMMUYECKOM

peaKkunmn n aHanns GakTopos, BAUAIOWMX Ha CMeLLLEHNE XMMMUYECKOTO paBHOBECUA.
Pasgen 6. PacTtBopbl
Tema 6.1. OcHoOBHOe coaep}KaHue OK 01
MoHAaTHMe O OK 02
pacTeopax Teopetnueckoe obyyeHume OK 07

1.PactBopeHMe  Kak  Ppu3MKOo-xMmmyeckmin  npouecc.  PactBopbl.  Cnocobbl MK 1.6

npUroToBneHMA pactBopoB. PactBopumocTb. MaccoBas [0nA  PacTBOPEHHOro

BewecTtea. Cmbicn MoKasaTens npeaesbHO AONYCTUMON KOHLEHTPauunu w ero

NCNO/Ib30BaHNE B OLLEHKE 3KOJIOrMYyeckoi bes3onacHoCcTu.

2.MpaBuna 3KOJIOTUYECKN LesnecoobpasHoro mnoseaeHuMAa B ObiITy U TpyaoBoOi

NeATe/IbHOCTU B LIe/IAX COXPaHEeHMA CBOEro 370pOBbsA M OKpyXKakouleh npupoaHon

cpeabl; ONacHOCTb BO3AEMNCTBMA HA XKMBble OPraHnM3Mbl ONpeseneHHbIX BeLWwecTB.

PelweHne npPaKTUKO-OPMEHTUPOBAHHbLIX PACYETHbIX 3a4aHUA  Ha  PacTBOpPbI,

ncnosibayemble B 6bITOBOM M NPON3BOACTBEHHOM AeATENbHOCTU Ye0BeKa.
Tema 6.2. OcHOBHOe cogepXKaHue OKO01
UccnepoBaHue OK 02
CBOVICTB PacTBOPOB NabopaTopHbie 3aHATUA OK 04

NK 1.6

NabopatopHan paboTa «MpurotosaeHne pacTBopoOBY.

MpurotoBNeHWe PacTBOPOB 3a4aHHOM (MaccoBoW, %) KOHUEHTpauMu (C NPaKTUKO-
OPUEHTMPOBAHHbIMM BOMPOCaMM) U ONpeaeneHne cpeabl BOAHbIX PacTBOPOB.
PelweHure 3a4a4 Ha NPUTOTOBNEHME PACTBOPOB.

MpodeccnoHanbHO-OPUEHTUPOBAHHOE coAepKaHue (coaep’kaHme NpUKNagHoOro moayns)
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Paspen 7. Xumua B 6bITy M NPOM3BOACTBEHHOW AEeATENIbHOCTU YenoBeKa 6 OKO01
OK 02
Xvmua B 6bITYy U OcHOBHOEe coaep)KaHue 6 OK 04
NpPoOn3BOACTBEHHO
" feATeNbHOCTM TeopeTuyeckoe obyyeHue 2 OK 07
yenoBeka MK 1.6
1.HoBeMwmne AOCTUNKEHMA XMMMUYECKON HAYKM U XMMWYECKOM TexHosnornu. Ponb
XMMWK B 0becnevyeHmnmn 3KoN0rMYeCcKon, sIHepreTUYeckor 1 nuuLeBo 6esonacHocTy, 1
Pa3BUTUN MeANLMHDI.
2.MpaBnna NOUCKA N aHANN3a XMMNYECKOMU MHPOPMALMU N3 Pa3INYHbBIX MCTOYHUKOB
(Hay4yHaa u yyebHO-HayyHaa nAuTepaTypa, CPeAcTBA MAccoBoh WMHbOpPMALMK, CeTb 1
NHTepHeT).
MpaKTuueckune 3aHATUA
MOWUCK 1 aHaNN3 KecoB 0 NPUMEHEHUN XMMUYECKNX BELLECTB M TEXHONOTUIM C y4ETOM 4
byaywern npopeccMoHanbHOM AeATeNbHOCTU NO TEMAM: BaKHeWLWKne CTPOUTENbHblE
MaTepunanbl, KOHCTPYKLUMOHHbIE MATepPUasbl, KPAaCKK, CTEKNO, KEpPAaMMKA, MaTepuanbl
ANA 3NEeKTPOHMKWU, HaHOMATepuanbl, TEKCTUNbHblIE BONOKHA, WUCTOYHUKU 3SHEPruu,
OpraHM4Yyeckne M MUHepasbHble yaobpeHua, NeKkapCcTBeHHble BelecTBa, ObiToBaA
XMmma.
3awmumTa: lMpeactaBneHne pesybTaTOB pelleHuA KencoB B Gopme MUHU-AOKNaAa C
npeseHTauunemn
MpomexyTouHasa aTTecTauua nNo AucuMnanHe (3aver) 2
Bcero 72
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3. YC/I0BMA PEAIU3ALUU NPOTPAMMbI OBLLLEEOEPA3OBATE/IbHOMN
ANCLUUNTUHDbI

3.1. Tpe60BaHMA K MUHUMANIbHOMY MaTepPUANbHO-TEXHUUYECKOMY

obecneuyeHuUto

O6opypoBaHue yuyebHoro KabuHera (HarnagHble nocobua): Habopbl
LIAPOCTEPXKHEBBLIX MOAENEN MONEKY/l, MOLENN  KPUCTAZIMYECKUX  PELUETOK,
KOZINEKLUMM NPOCTbIX U CNOXHbIX BEWECTB U/UAN KONNEKLMUN NOMMEPOB; KONNEKUMSA
FOpHbIX NOpoA4 U MUHepanos, Tabamua MeHaeneesa, yyebHble GunbMbl, LMPpPOBbLIE
obpaszoBaTeNibHble pecypchbl.

TexHuuyeckne  cpeacTBa obyuyeHusn: KOMMNbOTEP  C  YCTPOMUCTBAMM
BOCNPOM3BEAEHNA  3BYKA, MPUHTEP, MYAbTUMEAMA-NPOEKTOP C  3KpPaHOM,
MY/IbTUMEANIMHAA A0CKA, YKa3Ka-npe3eHTep 414 Npe3eHTaumn.

O6opyposaHue nabopatopum u pabounx mect nabopatopum: MeH3YypKW,
NUNETKU-KaneabHULpbl, TEPMOMETPbI, MMKPOCKOMN, AyNbl, NPeaMeTHblE N MOKPOBHbIE
CTeKNa, NNaHWeTbl ANA KanenbHbIX peakumin, duabTpoBanbHasa bymara, NPOMbIBasIKM,
CTEKNAHHble NPOOUPKK, pe3nHoBble NpPobkM, ¢GOoHapUKK, Habop pPeaKkTUBOB,
CTEKNAHHbIE Na/IOMKKU, WTaTUBbl ANA NPOOUPOK;, MepHble UWUAMHAPbLI, BOPOHKMU
CTEKNAHHbIE, BOPOHKM AenuTtenbHble unmamHgpudeckme (50-100 mn), cTynKM C
nectukom, ¢apdoposble YaWKKM, MNUHLETbl, PUAbTPbI BymaxkHble, BaTa, MapAs,
YyacoBble CTEKNA, 3NEeKTPOMNIUTKWU, NabopaTopHble LWTATUBbI, CMUPTOBbLIE TOPEIKM,
CNUYKK, Npubop Ans nonyyeHus rasos (MM npobupKa € rasooTBoAHON TpybKOW),
Aepxatenn gna Nnpobupok, CKAAHKN JNA XPaHEHMA PEeaKTUBOB, Pa3AaTOYHbIE NIOTKK;
XMmuyeckme ctakaHbl (50, 100 1 200 mn); wnatenn; NUHUETbI; TUTENbHbIE WUNLUbI;
CeKyHAoMepbl (Taimepbl), MepHble NPobupkm (Ha 10-20 mn) u mepHble Konbbi (25, 50,
100 n 200 mn), BoagAaHasa 6aHA (MAM TepmocTaT), CTEKNAHHbIE NANIOYKM; KOHMUYECKNe
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 u 10 mn), BOpPETKM ANA TUTPOBAHUA, MeAULMUHCKME
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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. [na peanumsaumm nporpammol 6ubnmoteuHbin ¢oHA 0b6pasoBaTe/IbHOM
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 No peanmsaunm obweobpasoBaTeibHOM
AVNCUUNANHBI MPEeACTaB/ieHbl B METOAMYECKMX PEKOMEeHZauMsaX Mo opraHusauum
obyyeHus.

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

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

Xvumua ans Bcex: UNNKOCTPUPOBAHHbIE MaTepuanbl NO 0bLWEe, OpraHMYecKomn u

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

Mwup xummm 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, TecTMpoBaHus,
a TaKXKe BbINOAHEHMA Ooby4yaloWwmMMnca WHANBUAYANbHLIX 3343HWNA, MNPOEKTOB,
nccnepoBaHuii. PesynbTatbl 0bydeHMA onpeaenAtoT, 4To obyyatomecs OO0MKHbI
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 OLEHOUYHbIX
MeponpuUATUi

OcHOBHOe cogepXKaHue

Pasgen 1. OcHOBbI
CTPOEHUA BeLLecTBa

®dopmynupoBaTtb 6a3oBble
NOHATUA U 3aKOHbI XUMMUK

1.1

OK 01

CrtpoeHune atomos
XMMUYECKUX SINEMEHTOB U
npPMpPoLa XMMMUUYECKOWN CBA3MU

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

1. TecT «CTpOeHMe aTOMOB
XUMUYECKUX 3N1EMEHTOB 1
npupoaa XMMUYeCKOoM CBA3MN».
2. 3aja4yn Ha cocTaBlieHune
XUMUYECKMX HOpMY
OBYXaTOMHbIX CO€AUHEHUN
(okcupos, cynbduaos,
rMapvUaoB 1 T.M.).

3. 3apaHusa Ha ncnonb3oBaHue
XUMWNYECKOWN CUMBOJIUKM U
Ha3BaHWU COeQUHEHUI MO
HOMeHKNaType
MeXXAyHapo4HOro cot3sa
TeopeTn4eCcKom U npuknagHon
XMMUU U TPUBMABHbIX
Ha3BaHMWI ANs1 COCTaB/EHUSA
XUMUYECKUX POPMY
ABYXaTOMHbIX COeAMHEHUI
(okcnpos, cynbduaos,
rMAPUAOR U T.M.) U APYrUX
HeopraHMYeCcKnx coeANHEHNN
OTAEeNbHbIX KNaccoB

1.2

OK 01
OK 02

MeproamMyYecKmin 3aKOH U
Tabnnua A.1. MeHpeneesa

XapaKrepusosaTtb
XMMUYECKUE 3/1IEMEHTbI B
COOTBETCTBMMU C UX
NONOXKEeHUem B
nepunoanyecKkomn cucteme
XMMMUYECKUX 3/IEMEHTOB
O.N. MeHpeneesa

1. Tect «<MeTannuyeckue /
HeMeTanIn4yeckne CBOMCTBA,
9NEeKTPOOTpULaTENBHOCTb U
CPOACTBO K 3JIEKTPOHY
XMMUYECKMX 3/IEMEHTOB B
COOTBETCTBME C UX
9NEKTPOHHbIM CTPOEHUEM U
NMOJIOXKEHNEM B
nepuoanyeckon cucteme
XuMmyecknx anementos [.U.
MeHpeneeBan».

2. lMpakTuyeckme 3agaHusa Ha
YCTaHOBJIEHUE CBA3U MEXAY
CTPOEHNEM aTOMOB
XUMUYECKUX 3NIEMEHTOB 1
nepnogmuYecKMM N3MeHeHnem
CBOWCTB XMMNYECKNX
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OK/MNK

Mogpaynb / Paspgen / Tema

Pe3ynbTtaT 06yyeHun

TrUnbl OLLEHOYHbIX
MeponpuUATUi

9N1€MEHTOB M UX COeANHEHUN B
COOTBETCTBUN C NONOXEHUEM
lMepuogmyeckon cucteme.

3. MNpakTuko-
OpPUEHTUPOBaHHbIe
TeopeTuyeckune 3aaHuna Ha
XapaKTepusaumno XMMNUYeCcKnx
anemMeHToB: «MeTannuyeckue /
HeMeTanIn4yeckne CBOMCTBa,
3NeKTpooTpULaTENbHOCTb U
CpPOACTBO K 9IEKTPOHY
XUMWUYECKUX 3/IEMEHTOB B
COOTBETCTBMUE C UX
9NEKTPOHHbIM CTPOEHUEM U
NOJIO)KEHVNEM B
nepuoanyecKon cucteme
XMMUYyeckunx anementos .U.
MeHpeneeBa»

Paspen 2. Xumunueckue
peakuuu

Xa PaKTepusoBaTtb TUMDbI
XUMUYECKUx peaKu,m‘i

KoHTponbHas pabora
«CTpoeHue BeLwecTsa u
XMMUYECKUE PeaKkLUumu»

2.1

OKO01
OK 04

Tunbl XMMUYECKUX peaKu,Mﬁ

CocTaBnaTb peakuuu
coeauHEHUs, Pa3NoXKeHUs,
obmeHa, 3amelLeHuns,
OKUC/INUTENbHO-
BOCCTaHOBUTE/IbHbIE
peakumm

1. 3agayun Ha cocTaB/ieHne
ypaBHEHU peakLnii:

— COefVHEeHUs], 3aMeLLeHNS,
pasfnoxeHusl, 06MeHa;

— OKUCNIUTESNIbHO-
BOCCTaHOBMUTESIbHbIX peakLuuit
C MCMNoJIb30BaHMEM MeToAa
9NEeKTPOHHOro 6anaHca.

2. 3apgayn Ha pacyeT Macchbl
BelllecTBa UK o6bEMa

rasoB Mo U3BECTHOMY
KONMYeCcTBY BELLECTBA, Macce
nnun o6bLEMY OAHOIro U3
yYacCTBYHOLUMX B peakuun
BELLECTB; pac4éThbl

Maccbl (06bEma, KonnyecTea
BeLlecTBa) NPOAYKTOB
peakuun, eciiv ogHo n3
BELLECTB UMEET NpUMecH;

2.2

DNeKkTpoanuTmYeckas
Anccoumnauma M NOHHbIN
obmeH

CocTaBnATb ypaBHEHUA
XMMUYECKUX peaKLmn
MOHHOro obmeHa ¢
yyacTMem HeopraHU4eckunx

1. 3apgaHnsa Ha cocTaBnieHne
MONEKYNSAPHbIX N MOHHbIX
peakuui ¢ y4acTUEM KUCIOT,
OCHOBAaHWI N Conen,
yCTaHOBJIEHNE UBMEHEHUSA

27




OK/MNK

Mogpaynb / Paspgen / Tema

Pe3ynbTtaT 06yyeHun

TrUnbl OLLEHOYHbIX
MeponpuUATUi

Bewecrts

KWUCNOTHOCTM cpesbl
2. labopaTtopHas pa6oTa

"“TNbl XMMUYECKMX peakLuunin”.

Pasgen 3. CtpoeHue u
CBOICTBA HEOPraHUYECKUX
BeLecTs

UccnepoBatb cTpoeHue u
CBOICTBA HEOPraHUYECKUX
BeLecTs

KoHTponbHasa pabora
«CBOMCTBA HEOPraHUYECKUX
BeLLecTB»

3.1

OK 01
MK 1.6

Knaccnomkauyma,
HOMEHKNATYypa U CTPOEHME
HeopraHUYeCcKnx BeLecTs

KnaccudpuumposaTtb
HeopraHM4Yyeckune BeLLecTBa
B COOTBETCTBUM C UX
CTpOeHMEM

1. TecT «<HoMeHKknaTypa n
Ha3BaHWe HeOpPraHNYecKmx
BeLLEeCTB UCXOAA U3 UX
XMMYeckon Gopmynbl nm
COCTaBJIEHNEe XUMNYECKOW
(hopMynbl UCXoast U3 Ha3BaHMWA
BeLLecTBa Mo MexayHapoaHown
WU TpUBMANbHOWM
HOMeHKNaType».

2. 3apgayn Ha pacyeT MaccoBoOM
fonu (Maccbl) XMMUYECKOro
anemMeHTa (coegnHeHUs) B
Mosekyne (CMecwm).

3. MNpakTuyeckune 3agaHust no
Knaccudukaumm,
HOMEHKIaType U XUMUYECKUM
dhopmynam HeopraHU4eCcKnx
BELLECTB Pa3/IMyHbIX K/TaCCOB.
4. [paKkTHUyeckue 3ajaHus Ha
onpegeneHne XMMn4eckon
aKTUBHOCTU BELLECTB B
3aBMCMMOCTHK BUAa
XMMUWYECKOMN CBA3M 1 TUMa
KPUCTaNJINYECKON peLLeTKN.

3.2

OKO01
OK 02
MK 1.6

dU3NKO-XxMmmyeckme
CBOMCTBA HEOPraHNYECKUX
BellecTB

YcTaHaBamBaTtb
3aBUCMMOCTb PU3NKO-
XMMMUYECKUX CBOMCTB
HeopraHMYecKMx BeL,ecTs
OT CTPOEHWA aTOMOB U
MOJIEKYN, @ TaK¥Ke TUna
KPUCTaNNMYECKON PELLETKU

1. Tect «OcobeHHOCTH
XMMUYECKMX CBONCTB
OKCUZ0B, KNCNOT,
OCHOBaHWM, aMpOTEePHbIX
rMAPOKCUAOB U CONEn».

2. 3aaHunA Ha coCTaBneHune
YPaBHEHU XUMUYECKUX
peakumi ¢ yyactmem
NPOCTbIX U CNOXKHbIX
HeopraHMYeCcKnx BeLLecTs:
OKCM0B METaN/os,
HemeTannos n amepoTepHbIX
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OK/MNK

Mogaynb / Paspgen [ Tema

Pe3ynbTtaT 06yyeHun

TrUnbl OLLEHOYHbIX
MeponpuUATUi

3N1eMEeHTOB;
HEeOopPraHMYeCKNX KUCIOT,
OCHOBAHWIM N aMPOTEPHbIX
rTMAPOKCUAOB,
HeopraHMYecKnx conen,
XapaKTepusyoLnx nx
CBOMCTBA M CNOCO6bI
nonyyeHus.

3. NpaKTUKO-OpNeHTUpOoBaH-
Hble TeopeTU4eckune
3a4aHKUA Ha CBONCTBA U
nonyyeHune HeopraHUYeCcKnx
BEeLLeCTB.

3.3

OK 01
OK 02
OK 04

NaeHTndmkauma
HeopraHMYecKMx BeLecTs

UccnepoBaTb
KauyeCcTBEHHble peaKkuum
HEeOpPraHMYeCcKuX BeLEeCTB

1. MpakKTukKo-
OPUEHTUPOBAHHbIE 3aaHNSA
Mo COCTaB/IEHUIO
XMMMUYECKNX peaKLnii C
y4acTMemM HeopraHMYecKknx
BELLECTB, UCMOJIb3yeMbIX
ANA UX naeHTUPUKaumnm.
2.labopaTopHas pabora:
“UpenTndmKauma
HeopraHM4YecKnx seLecTs”.

Paspen 4. CtpoeHue n
CBOMCTBA OPraHUYEecKux
BeLecTs

UccnepoBatb CTpoeHue n
cBOMCTBa OpPraHNn4YeCKux
BelwecTts

KoHTponbHasa paboTa
«CTpoeHue u CBOMUCTBA
OpPraHUYecKuxX BeLLecTB»

4.1

OKO01
MK 1.6

Knaccudukaumsa, ctpoeHme
N HOMEHKNaTypa
OpraHUYeCcKMX BELLEeCTB

KnaccnomumpoaTtb
OpraHMYecKue BeLLecTBa B
COOTBETCTBUM C UX
CTPOEHNEM

1. 3agaHunA Ha cocTaBaeHue
Ha3BaHWI OpraHNYecKmx
coeguHEeHuUI no
TPMBMANIBHOW NN
MeXAYHapOoAHOM
CMCTEMATMYECKOM
HOMEHKAaType.

2. 3a4aHunA Ha coCTaBaeHmne
NOMIHbIX U COKPALLEHHbIX
CTPYKTYPHbIX dopmyn
OpraHWYyecKkux BeLecTs
OTAE/IbHbIX KNACCoB.
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OK/MNK

Mogpaynb / Paspgen / Tema

Pe3ynbTtaT 06yyeHun

TrUnbl OLLEHOYHbIX
MeponpuUATUi

3. 3apa4un Ha onpegeneHne
npocrenwen popmybl
OpraHMYeCcKOn MONEKYbI,
ncxogA U3 3N1eMeHTHOro
coctaBsa (B %).

4.2

OKO01
OK 02
OK 04

MK 1.6

CBOMCTBA OpraHNYeCcKmx
coeaunHeHnM

YcTaHaBAnBaTb
3aBMCUMOCTb GU3UNKO-
XMMMUYECKUX CBOMNCTB
OpraHUYecKunx BeLLecTs OT
CTPOEHMA MONIEKYN

1. 3agaHuA Ha cocTaBneHune
YPaBHEHWUI XMMUYECKNX
peaKkuui ¢ ydactmem
OpraHMYeCcKMnx BeLLLEeCTB Ha
OCHOBAHWM MX COCTaBa U
CTPOEHMUS.

2. 3ap4aHuMA Ha cocTaBaeHne
YPaBHEHU XUMNYECKUX
peaKkuni, NANOCTPUPYHOLLNX
XMMUYECKME CBOMCTBA C
Y4E€TOM MEXaHM3MOB
NpPoTeKaHMA AaHHbIX
peakuMin N reHeTUYeCKomn
CBA3W OPraHNYecKmx
BELLLeCTB Pa3HbIX KNacCoB.
3. PacueTHble 3agayn no
YPaBHEHUAM peaKkumii ¢
y4acTMeM OpraHMYecKunx
BEeLLeCTB.

4. NabopaTtopHaa paboTa
“MpeBpaleHuns
OpraHMYeCcKunx BeLLLEeCTB Npwu
HarpesaHun"

4.3

OKO01
OK 02
OK 04

NK1.6

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

UccnepoBaTb
KayeCTBEHHble peaKLum
OpraHNYeCKUX COeANHEHUN
OTAENbHbIX KNaccoB

1.MpakKTnKo-
OpPUEeHTUPOBaHHbIE 3a4aHNA
Mo COCTaBAEHUIO
XMMUYECKUX PeaKLni C
yyacTmem opraHu4eckux
BELLecTs, B T.4.
NCNONb3yeMbIX ANA NX

30




TrUnbl OLLEHOYHbIX

Ne | OK/MK | Moaynb / Pazgen / Tema Pe3ynbTaT 06yueHun .
meponpuaATUn
naeHTUdMKaLnmn B 6bITY U
NPOMBILLEHHOCTW.
2.NabopaTopHan paboTa:
“UpeHTndmkauma
OpraHUYeCcKUX coegnHEHUN
OoTAeNbHbIX Knaccos”.
5 Paspen 5. KuHetnyeckme n | Xapakrepusosatb BAUAHUE
TepMogUHaAMUYECKUe pPa3snnyHbIX GaKTOpPOB Ha
3aKOHOMEpPHOCTHU paBHoOBecue U CKOpOCTb
NPOTEKAHUA XMMUUYECKUX  |XMMMUYECKUX peaKkumii
peakumii
5 | OKO01 CKOpOCTb XMMUNYECKUNX XapaKtepusoaTb BAnAHMe |([TpaKTUKO-
OK 02 peakumin. Xummyeckoe KOHUEHTpauum OpPUEHTUPOBAHHbIe
MK 1.6 paBHOBecue pearnpylowmx BeWwecTs U |TeopeTMyecKkme 3agaHma Ha
TeMnepaTypbl HA CKOPOCTb |aHann3 GpaKkTopos.,
XMMMUYECKUX peaKLmit B/INAIOLLUNX HA U3MEHEHMEe
XapaKTepun30BaTb BAMAHME |CKOPOCTU XMMUYECKOMN
M3MEHEHMA KOHUEHTpaunmM |peakunu. MNpakTmko-
BeLLeCTB, peakuum cpeabl U |OpUEHTUPOBAHHbIE 3a4aHNA
TemnepaTypbl Ha Ha NpUMeHeHne NPUHLKUNA
CMeLleHne XMMnU4ecKoro Nle-LWaTtenve ana
paBHoOBecKA HaXOXXAEeHWA HanpaBAeHUsA
CMelLLeHuA paBHOBECKUA
XMMUYECKOM peaKkumm 1
aHanun3 GakTopos,
BINAIOLLUX HA CMeLLeHne
XMMMYECKOro paBHOBECHA.
6 UccnepoBatb UCTUHHbIE
Paspen 6. PactBopbl pacTBopbI € 3a4aHHbIMU
XapaKTepucTukamum
6.1 |OK01 Paznnyatb UCTUHHbIE 1. 3aga4um Ha
OK 02 MNMoHATMe 0 pacTBopax pacTeopbl NPUroToBAEHNE PACTBOPOB.
MK 1.6 2. MpaKTuko-

OpPUEHTUPOBAHHbIE
pacyeTHble 3a4aHNA Ha
AnCnepcHble CUCTEMDI,
ncnosib3yemble B 6bITOBOM M
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TrUnbl OLLEHOYHbIX

Ne | OK/MK | Moaynb / Pazgen / Tema Pe3ynbTaT 06yueHun .
MeponpuUaTUi
NpPOW3BOACTBEHHOM
[EeATeNbHOCTU YEe10BEKa.
6.2 [ OK01 UccnepoBaHme cBOMCTB UccnepoBaTtb dpu3smKo- NabopaTtopHas paboTa
OKO04 pacTBoOpoOB XMMUYECKNE CBOMCTBA “MpurotoBneHne
MK 1.6 WUCTUHHbIX PacTBOPOB pactBopos”

Il | NpodeccMoHaNnbHO-OpUEHTUPOBAHHOE coAaepKaHue (cogeprKaHue NPUKIALHOro MoaynA)

7 Paspen 7. OueHuBaTb nocneacTsma  |3awmTa Keica (c yuetom
Xumusa B 6bITy 1 6bITOBOM U 6yaywei
NPou3BOACTBEHHOM NPou3BOACTBEHHOM npodeccuoHanbHOM
DEeATe/IbHOCTU YesioBeKa DEeATe/IbHOCTU YesioBeKa C | AeATe/IbHOCTH)

no3uL Mt 3KONOrM4YecKom
6e3onacHocTU

OK 01
OK 02
OK 04
OK 07
NK1.6

Xvmusa B 6bITy U
Npoun3BOACTBEHHOM
[eATeNIbHOCTM YeNoBeKa

OueHunBaTb NocneacTBus
6bITOBOM U
NpPon3BOACTBEHHOM
[eATeNnbHOCTN YeNnoBeKa C
NO3UNLNIA SKOJIOTMYECKOM
6e3onacHocTH

Kelic (c yueTtom byayuien
npodeccnoHanbHoM
AeATeNbHOCTH)
BO3MOKHble TeMbl KEMCOB:
1. MoTenneHune KAMmaTa u
BbICBOOOXKAEHME ra30BbIX
r’MApPaToB CO AHA OKeaHa.

2. byaywue matepuanbl gna
aBMa-, MalWMHO- U
npubopocTpoeHus.

3. HoBble maTepuansl gna
CONTHEYHbIX BaTapeli.

4. lekapcTBa Ha OCHOBe
pacTUTEeNbHbIX NPenapaTos.
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