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1. OGLLLAA1 XAPAKTEPUCTUKA PABOYEN MPOrPAMMDbI
OBLLEOBPA3OBATE/IbHOW AUCLUMN/IUHBI « XUMUA»

1.1. Mecto AuCUMNAUHBI B CTPYKType OCHOBHOW npodeccnoHanbHOMU
obpasoBaTesIbHOM NPOrpammbil
Ob6uieobpasoBatenbHaa AUCUUNANHA «XUMUAY» U3yYaeTca Ha 6a30BOM ypoOBHE B
obweobpasoBatesibHOM LMKAe y4ebHOro niaHa OCHOBHOM NpPodeccMoHaibHOM
ob6pa3oBaTeNIbHOM NPOrPamMmbl YKPYNHEHHbIX FPYNM cneyyanbHOCTeN

38.02.01»DOxoHoMuKa U OyXTanTepcKuil y4eT(Io OTpacisM)
38.02.08 «Toprosoe nieno»
40.20.04 «ropuctpyaeHIMD

TpyAoeMKOCTb ANCUMNANHBI «XMMUA» Ha 6a30BOM YpOBHe cocTasBaseT 72 vaca,
N3 KoTopbIx 64 Yaca — 6a308BbI MoayNb (6 pa3aenos) n 8 YHacoB — NPUKAAAHOM MOAYNb
(1 pa3gen), BKAKOYAKOLWMIA NPAKTUKO-OPUEHTUPOBAHHOE COAEP!KaHNE KOHKPETHOM
npodeccumn nan cneymanbHOCTU.

MpuKknagHo moaynb BKAKOYAeT oauH pasgen. Paspen 7 «Xumus B 6biTy M
NPOM3BOACTBEHHON  AEATEeNIbHOCTU  YesIoBEKa» peanusyerca  AnA BCEX
npodeccuit/cneumnanbHOCTE Ha MaTepuasie KehcoB, CBA3aHHbIX C 3KOJIOTMYECKOM
6e30nacHOCTblO M OUEHKOW nocneactBuii  O6bITOBOM UM MPOU3BOACTBEHHOWM
AeATeNbHOCTM, nNO oTpacaam byayuwen npodeccMoHanbHOW  AeATeNbHOCTU
obyyvarowmxcs.

MNepnog obyvyeHMA M pacnpegeneHMe nNo  CeMecTpam  onpegensiet
obpaszoBaTenbHaa OpraHM3aLUmnsa CAaMOCTOATENbHO, C Y4ETOM NIOTMKKU GOPMUPOBAHMSA
npegMeTHbIX  pe3ynbTatoB, o6WMX W NpodeccMOoHaNbHbIX  KOMMNETEHLMUN,
MeXNpeaMeTHbIX CBA3EN C APYrMMM AUcUMNAMHaMKM 06weobpa3oBaTeNbHOrO U
obwenpodeccMoHaNbHOro LMKAOB y4ebHOro naaHa.

1.2. Uenn v nnaHupyemble pe3yanbTaTbl OCBOEHUA AUCLUNJIUHDI

1.2.1. Uenu n 3agaum ANCUUN/IUHDI

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

3agaum AUCLUN/IUHDI:

1) cbopmmpoBaTb MOHMMAHME 3aKOHOMEPHOCTEM MPOTEKAHUA XUMUYECKUX
NPOLLECCOB M ABNEHUIN B OKPYrKaloWen cpene, LeNOCTHOM HAaydYHOW KapTUHbI MUPa,
B3aMMOCBA3M M B3aMMO3aBUCMMOCTM €CTECTBEHHbIX HaYK;

2) pa3BUTb yMeHMA CcOoCTaBnATb GOPMY/ibl HEOPraHUYECKUX U OpPraHUYEecKMX
BEL,ECTB, YPaBHEHUA XMMMUUYECKUX PeaKLUNI, 0O bACHATb UX CMbIC/, MHTEPNPETUPOBATb
pe3ynbTaTbl XUMUYECKMUX IKCMEPUMEHTOB,



3) cdopmupoBaTb  HaBbIKM  MPOBEAEHUA  MPOCTEMILUUX  XUMUYECKUX
3KCNEepPMMEHTaNbHbIX UCCAeA0oBaHMM C  cobnogeHnem npasun  6e3onacHoro
obpalleHuna ¢ BewecTsamm n nabopatopHbiM 060pyaoBaHMEM;

4) pa3BuUTb YMEHUS UCNO/Ib30BaTb MHPOPMALMIO XMMUYECKOrO XapaKTepa M3
Pa3/INYHbIX UCTOYHUKOB;

5) cdopmmnpoBaTb yMeHUA NPOrHO3MpoBaTbh NOCNEACTBUA CBOEN AeATENbHOCTU U
XMMUYECKNX NPUPOAHDIX, BbITOBbLIX M NPOM3BOACTBEHHbIX MPOLECCOB;

6) chopmmMpoBaTb MOHMMAHME 3HAYMMOCTU AOCTUKEHUIA XMMUYECKOM HAYKU U
TEXHONOMMN ANA Pa3BUTMA COLUMANbHOM M NPON3BOACTBEHHOM chep.



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: - BNAfEeTb CUCTEMOM XMMWYECKUX 3HAHMUKN, KOTOpas  BKJIOYAET:
BbibupaTb - TOTOBHOCTb K TpyAy, OCO3HaHME UEHHOCTM | OCHOBOMNONAralowme MoHATUA (XMMUYECKUN SN1EMEHT, aTOM, 3/IEKTPOHHasA
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 chepam | BMONOrMYECKM aKTUBHbIE BeLLecTBa (yrnesoapl, *Kupbl, 6en1Kkn), mMoHoMep,
0 K pa3/IMyHbIM | NpodpeccUoHaNbHOM AEATENBHOCTH, noauvmep, CTPYKTYpHOE 3BEHO, BbICOKOMOEKYNAPHbIe CcOoeaMHEeHUA,
KOHTEKCTam OBnapeHue YHUBeEpCcanbHbIMU yuyebHbIMM | KpUCTANINYECKAn peLleTKa, TUMbl XMMUYECKUX peakunit (OKMCAUTEeNbHO-

No3HaBaTeNbHbIMU A,eHCTBUAMM:

a) 6a3oBble NorMyeckue AencTeus:

- CaMOCTOATENIbHO dopmynunpoBatb n
aKTyanuMsmMposaTb npobnemy, paccmaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaB/NMBATb CYLECTBEHHbIA MNPU3HAK UK
OCHOBAHUWA ANA CpPaBHEHWA, KnacCcuPuKauum wu
0606LeHuns;

BOCCTAHOBUTE/IbHbIE, 3K30-M SHAOTEPMUYECKME, peaKLUn MOHHOro 0bMeHa),
PacTBOpP, 3NEKTPONNTbI, HE3/IEKTPO/IUTbI, 3/IEKTPOIMTUYECKAA AMccoLmaums,
OKUCAUTENb, BOCCTAHOBUTE b, CKOPOCTb XMMMYECKOM peakuumn, Xumuyeckoe
paBHOBECME), TEOPUW W 3aKOHbl (TEOPMA XMMMUYECKOTO CTPOEHMUN
opraHuyeckux Belects A.M. ByTnepoBa, Teopua 31EKTPOAUTUYECKOM
Anccoumaumm, nepuoanyeckunin 3akoH .M. Menaeneesa, 3aKOH COXpaHeHUA
Maccbl), 3aKOHOMEPHOCTM, CUMBOIMYECKUI A3bIK XMMUU, GAaKTONOTUYECKNE
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 (MpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




- 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 M3MEHEHUe 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 AeATeNIbHOCTM Ye/I0BEKa;

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

BblABMATb  B3aMMOCBA3b  XMMMYECKMX  3HAHUMA C  MNOHATUAMWU U
npeacTaB/JeHUAMN APYINX eCTECTBEHHOHAYYHbIX NPeaMETOB;

- YMeTb MCMNO/b30BaTb HAaMMEHOBAHUA  XMMMUYECKUX  COeAUHEHWN
MEXAYHAPOAHOro CO3a TEOPETUYECKOM W  MPUKAALHON XUMUU U

TPUBMANbHble HAa3BaHWUA BAaXKHEMLLINX BELLECTB (3TUNEH, aueTUNEH, TTULEPUH,
deHon, dopmanbaerna, yKCycHasa KUCNOTa, IULNH, YrapHbIN ras, yrIeKUCabIn
ras, aMMMak, raweHas MU3BeCTb, HeralweHasa W3BecTb, MUTbEBAA coda U
APpYrux), coctaBnatb GopMy/ibl HEOPraHNUYECKMUX U OPTraHUYECKUX BELLECTB,
YPaBHEHUA XMMUYECKUX peaKkunit, 0ObACHATb MX CMbICA; NOATBEPXKAATb
XapaKTepHble  XMMWYEeCKMe CBOWCTBA  BELWECTB  COOTBETCTBYHOLLUMMU
3KCMepMMeHTaMM U 3aNnUCAMU YPAaBHEHUIM XMMUYECKUX PeaKuuii;

- 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 (KOBa/NieHTHas, MOHHAA, MeTaN/IMYecKan, BOAOPOAHARA),
TUNbI KPUCTANIMYECKUX PELLETOK BELLECTB; KNACCMPULMPOBATL XMMUYECKME
peakuuu;

- chopmupoBaTb MNpPeacTaBAEHUA: O XMMMUYECKOW  COCTaBAAOLLEN
€CTECTBEHHOHAYYHON KapTUHbI MWUpPaA, POAU XMMUWU B NO3HAHUU ABAEHUM
npupoapl, B GOPMMUPOBAHMM MbIWNEHUSA W  KyAbTypbl JIMYHOCTU, ee
OYHKUMOHANbHOM rPaMOTHOCTU, HEOBXOAMMOM ANA peLleHNA NPaKTUYECKUX
3a/ia4 M 3KONOTrMYeckM 06OCHOBAHHOIO OTHOLWIEHMA K CBOEMY 340POBbIO U
npupoAaHoOM cpeae;

- YMeTb NPOBOAMTbL PaACYETbl MO XMMUYECKUM POPMYyIamM U ypaBHEHUAM
XMMUWYECKMX  pPeakuni € MCNo/ib30BaHMEM  OU3MYECKMX  BEJSIMYMH,
XapaKTepuM3yoLWmMX BELLECTBA C KOJIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBuA) ra3oB, KOJMYECTBA BELWLECTBA; MCMNO/b30BaTb
CUCTEMHbIE XMMMUYECKME 3HAHUA ONA MNPUHATUA pPelleHUM B KOHKPETHbIX




KU3HEHHbIX CUTYaUUAX, CBA3AaHHbIX C BeWweCTBamMmn N UX NpUMEHEHNEM

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
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 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 MNJaHMpPOBaTb W  BbINONHATb  XUMMUYECKUWA  SKCNEPUMEHT
(npeBpaLLeHNs OpraHNYeCcKnX BELLECTB NMPU HarpeBaHUn, NoyYeHme STUIEHA
N U3y4YeHWe ero CBOWCTB, KaYeCTBEHHbIE PEAKUUN Ha anbAeruapl, Kpaxman,
YKCYCHYIO KUCNIOTY; AeHaTypauus 6es1KoB NPy HarpeBaHUm, LLBETHbIE peaKkuum
6e/1KoB; NPOBOAMUTL PEAKUMN MOHHOTO 0bMEHa, onpeaenaTb cpeay BOAHbIX
PacTBOPOB, KauyecTBEHHble peakuuuM Ha cynbdaT-, KapboHaT- M xaopua-
aHWOHbI, Ha KAaTMOH aMMOHMSA; PeLwaTb IKCNEPUMEHTasbHble 3a4ayu no
Temam "MeTtannbl" 1 "HemeTannol") B COOTBETCTBUM C NPABUAAMU TEXHUKM
6esonacHocTM npu obpaweHMn C BewecTtBamnm W slabopaTopHbIM
obopyaoBaHMEM; NPEACTaBNATb PE3Y/IbTaTbl XMMUYECKOrO 3KCNepuMMeHTa B
dopme 3anncu ypaBHEHUIM COOTBETCTBYHOLIMX Peakuuin u GopmyimpoBaTb
BbIBOAbl HAa OCHOBE 3TUX Pe3y/NbTaToB;

- 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 ycnoBus) ra3oB, KO/AMYECTBa BeLLECTBa; MCNO/b30BaTb
CUCTEMHbIE XMMMUYECKME 3HAHMA AONA MNPUHATUA PELUEHMIA B KOHKPETHbIX
YKU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMMU U UX NPUMEHEHMEM




- 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;

- BNaJeTb HAaBblKaMM PAcNoO3HaBaHWA 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 UCNOAb30BaTb NPEUMYLLECTBA
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 COBMECTHOMN paboThl;

- 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 KUC/IOTY; AeHaTypaLma 6enKoB Npu HarpeBaHWUu, 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 NPABUAAMU TEXHUKM
6esonacHocT npu obpaweHun C BewecTBaMM U NabopaToOpHbLIM
obopyaoBaHMeM; NPeACTaBAATb Pe3ynbTaTbl XMMUYECKOTO SKCNepUMEHTa B
dopme 3anmcu ypaBHEHUI COOTBETCTBYIOLMX Peakunin u GopmMmynmpoBaTb
BbIBOAbl HAa OCHOBE 3TUX Pe3y/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
EeHMUIo,
NPUMEHSATb
3HaHuA 06
N3MEHEHUN
KAMmara,
NPUHLMNbI
6epexknneoro
npou3BoACTBa,
apdeKTMBHO
[encTBoBaTh B
ype3BblYaMHbIX
CUTyaumax

B 061acTh 3K0N10rMYECcKoro BOCNUTaHUA:

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

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

0eATeNbHOCTU

- chopmupoBaTb MNPeACTaBAEHUA: O XMMMUYECKOM  COCTaB/ALLElN
€CTEeCTBEHHOHAYYHOW KapTUHbl MUPaA, PON XMMWUU B MO3HAHUM SABNEHUM
npupoabl, B (GOPMMPOBAHUN MbILIJIEHUS W KYAbTypPbl JINYHOCTH, e€e
OYHKUMOHAIbHOM TPaMOTHOCTUN, HEOBXOAMMOM ANA peLleHUsA NPaKTUYEeCKUX
33434 M 3KoNorMyeckn ob6O0CHOBAHHONO OTHOLWEHUA K CBOEMY 340POBbl0 U
npuUpoaHoOM cpeae;

- yMeTb cobntoaaTb NpaBmMaa 3KONOTMYECKN LLenecoobpasHoro noseaeHuns B
ObITY M TPYAOBOM AEATENbHOCTU B LENAX COXPaHEHMA CBOEro 340pO0Bbs U
OKpy’Katoler NpupoaHOM cpeapl; Y4MTbiBaTb OMACHOCTb BO3AEWUCTBUS Ha
YKMBble OPraHn3Mbl onpeaeneHHbIX BELWEeCcTB, NOHMMAsA CMbICA MOKa3aTens
npeaesibHoM AONYCTUMOWN KOHLEHTPaLUum
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2. CTPYKTYPA U COLEPXXAHUE OGLLLEOEPA3OBATE/IbHOW AUCLUNIUHDI

«XUMUA»

2.1. 06vem aucumMnanHbI U BUADbI y4ebHOo paboTbl

Bup, yuebHoM paboTbi

O6bem B yacax

O6bem 06pasoBaTe/ibHOM NPOrpamMmmbl AUCLUTJIMHDI 72
B T.M.

OcHOBHOe coaepXKaHue 64
BT. Y.

TeopeTuyeckoe obyyeHune 30
NpaKkTUYeCcKMe 3aHATUA 24
nabopatopHble 3aHATUA 10
MpodeccnoHanbHO-0pUEHTUPOBAHHOE COoAEpPKaHUeE (coaeprKaHue

NPUKNAAHOro moayns) 6

BT. Y.

TeopeTnyeckoe obyyeHume 2

NPaKTUYEeCKne 3aHATUA 4

MpomerKyTouHan aTrrectaumsa (3aver) 2
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2.2. TemaTHMuyecKui NaaH U cogepKaHue AUCLUNAUHDI

HauvmeHoBaHue

CopaeprkaHue yuebHoro matepuana (ocHoBHoe u npodeccMoHaNbHO-OPUEHTUPOBAHHOE),

O6bem yacoB

dopmupyemble

pa3genos u tem NnabopaTtopHble U NpaKTUYECKue 3aHATUA, NPUKAAZHOK MoAay/b KomneTeHuuun
1 2 3 4
OcHOBHOe copep)KaHue 64
Paspen 1. OcHOBbI CTPOEHUA BeLecTBa 6
Tema 1.1. OcHOBHOe coaep}KaHue 4 OK 01
CtpoeHune aTomos
XUMUYECKUX TeopeTtuueckoe obyueHue 2
3/1IEMEHTOB U . .
npuposa CoBpemeHHaa mogenb CTPOoeHMA aTtoma. CUMMBOJIMYECKUIM A3bIK XMMUWU. XUMUYECKUMA SNEMEHT.
CAMAYECKOI DNeKTPOoHHaA KoHourypauma atoma. Knaccndumkauma XMMUYECKUX 31eMeHTOB (s-, p-, d-3/1emeHTbl).
B3N BaneHTHbIe 3/IEKTPOHDI. BaneHTHOCTb. DNEeKTPOHHaA npmpoaa XUMUNYECKOM CBA3N. 2
DNEeKTPoOTPULIATENBHOCTb. Buabl XMMMYECKON cBA3M (KOBaneHTHas, WOHHAas, MeTajinyeckas,
BOAoOpoAHanA) u cnocobbl ee obpa3oBaHuA
MpakTuyeckmne 3aHATUA 2
PeweHne 3agaHMi Ha WUCMNOJIb30BAHME XUMMYECKOM CUMBOJIMKM M Ha3BaHWA COeAUHEHUA Mo
HOMEHKNATYype MEeXAYHAPOAHOro COH3a TEOPETUYECKOM W MPUKAALHON XMMWUU U TPUBMAJIbHbLIX
Ha3BaHWIM O COCTAaBAEHUA XMMMYECKMX GOPMYN ABYXaTOMHbIX coeauMHeHUN (oKcMAaoBs, cynbduaos,
rMapuaos v T.M.) U APYrMxX HEOPraHNUYEeCKMX CoeaMHEHNIN OTAEbHbIX KacCcoB. 2
MpaKTnyeckme 3a4aHUA Ha YCTaHOBNAEHME CBA3N MEXKAY CTPOEHUEM aTOMOB XMMUYECKUX 3/IEMEHTOB U
NnepuoamMyYecKMmMm M3MEHEHNEM CBOMCTB XMMMUUYECKUX 3/IEMEHTOB U UX COEANHEHUIN B COOTBETCTBUM C
nonoxkeHnem Mepnoanyeckoit CMCTEMbI.
Tema 1.2. OcHOBHOe€ coaepKaHue 2 OK 01
OK 02
MpaKTnyeckme 3aHATUA 2
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MNepunoanyeckni
3aKOH U Tabauua

oW,

MeHpeneesa

MNepurogmueckasa cuctema xummnveckux anemenToB [.U. MeHaeneesa. Pusnyeckuii cmoicn
Mepunopgmueckoro 3akoHa A.U. MeHaeneeBa. 3aKOHOMEPHOCTU N3MEHEHMA CBONCTB XMMMUYECKMX
3NeMeHTOB, 06pasyemMbiX UMK NPOCTbIX U CNOXKHbIX BELLECTB B COOTBETCTBUM C MOJIOKEHNEM
XMMKUYECKOro anemeHTa B NMepuogmnyeckon cncteme. MnMpoBo33peHUYeCcKoe U Hay4yHoe 3HaYeHne
MNepnogmnyeckoro 3akoHa [.N. MeHaeneesa. MNporHo3bl [.U. MeHaeneesa. OTKpbITUE HOBbIX
XUMMUYECKUX 3/IEMEHTOB.

PeleHne NpaKTUKO-OPNEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHMMN HA XapaKTepU3aumio XMMUYECKUX
anemeHToB «MeTanandyeckne / HemeTanIMYeCcKMe CBOMCTBA, 3/1EKTPOOTPULATENBHOCTb XMMUYECKUX
3/IEMEHTOB B COOTBETCTBUM C UX 3/IEKTPOHHbIM CTPOEHNEM U MOIOKEHMEM B NEPUOANYECKOM cUCTEME
XUMUYecKknx anemenTtoB .M. MeHgeneeBa»

Pasgen 2. Xumuueckue peakumm

10

Tema 2.1. Tunsl
XUMUNYECKUX
peakumm

OcHoBHOe cogepiKaHue

TeopeTtuueckoe obyueHue

KJ'IaCCMd)MKaLI'Mﬂ N TUNbl XMMNYECKUNX peaKu,MVl C y4actnem HeopraHM4eCKmnx BeLecTB. CocTtasneHue
ypaBHeHMVI peaKu,Mﬁ coegunHeHwunA, pasnoxeHmAa, 3ameLlleHuna, O6M€Ha, B T.4. peaKLI,VIVI ropeHusa,
OKUCNEHNA-BOCCTAHOBNEHUA.

ypaBHeHMﬂ OKUCNEeHUA-BOCCTaHOBIeHMA. CTeneHb OKNcneHna. OKMcamTeb n BOCCTaHOBUTEND.
CocrtasneHue n YpPpaBHUBaHNE OKNCINTE/IbHO-BOCCTAHOBUTEJ/IbHbIX peaKLl,VIi;I METOA0M INNEKTPOHHOIO
6anaHca. OKUC/INTE/IbHO-BOCCTAaHOBUTE/IbHbIE peakunun B npunpoage, nponsBoaCcTBeHHbIX MpoLueccax n
KNU3HEeNeATENIbHOCTU OPraHN3MOB

I'Ipa KTU4YeCKue 3aHATUA

KonnyectBeHHble OTHOWEHUA B XMMNKU. OCHOBHbIE KO/IMYECTBEHHbIE 3aKOHbI B XMMUN U pacyeTbl No
YpaBHEHUAM XUMUYECKUX peaKLl,VIVI. Monb Kak eauHuUA KonamyecTBa BelectBa. MonAapHasa macca.
3aKOoHbI COXpaHEeHNA MmacCCbl U 3HEPTUn. 3aKoH Asoragpo. MOI'IﬂprIIZ ob6bem rasos. OTHOCUTE/IbHAA
NNOTHOCTb ra3os. PacyeTbl NO ypaBHEHMAM XMMUYECKUX peaKu,m‘/'l C UcnosibsoBaHMeEM Macchl, obbvema
(HOpMaﬂbele yCl'IOBVIﬂ) rasos, KoaM4ecTea BeLleCTBa

OKO01

OcHoBHOe copgepiKaHue
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Tema 2.2. Teopetnueckoe obyuyeHue 2 OKO01
DNeKTPoAnUTMYECKA OK 04
A AMCCOLMaLMA 1 Teopua anekTpoanTMyeckon amccoumaunm. NoHbl. INEKTPOANTbI, HESNEKTPOAUTbI. Peakummn MOHHOrO
UOHHbI OBMEH obmeHa. CocTaBneHue peakumit MOHHOro obmeHa MyTem COCTABNEHMA UX MOJHbIX M COKPALLEHHbIX 2
MNOHHbIX ypaBHEHUN. KNCNOTHO-OCHOBHbIE peaKLumn. 3a4aHNA HA COCTaBNEHME MOHHbIX PeaKuuii
NabopaTopHbie 3aHATUA 2
NabopaTtopHas paboTa “Tunbl XMMUYECKMX peaKkunin”.
NccnepgoBaHue TMNOB (MO COCTaBY M KOJIMYECTBY MCXOAHbIX M 0O6Pa3yHOLLMXCA BELLECTB) U MPU3HAKOB )
XMMMUYECKUX peaKkunii. NpoBeaeHne peakumii MOHHOro obmeHa, onpeaeneHue cpenbl BOAHbIX
pPacTBOPOB. 3a4aHMNA HA COCTAB/IEHME MOHHbIX PeaKLLUi
KoHTpoabHanA
CTpoeHune BewecTBa U XMMUUYECKNE peaKkummn 2
paborta 1l
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKUX BELLEeCTB 16
Tema 3.1. OcHOBHOe coaep}KaHue 4 OKO01
Knaccnoumkauyms, 6 OK 02
Teopetnyeckoe obyyeHue
HOMEHKNaTypa U P y 2 MK...
CTpoeHne MpeameT HeopraHMYeckom xumumn. Knaccudmrauma HeopraHnueckmx selecTs. [pocTble U CNOXKHble
HEOPraHN4ecknX  [gepjectea. OCHOBHbIE KACChl CI0XKHbIX BELLECTB (OKCUAbl, TMAPOKCUAbI, KNUCNOTbI, Conn). Bsaumocsssb
BELLECTB HeopraHMYecKMX BelecTB. ArperaTHble COCTOAHMA BelecTBa. Kpuctannmyeckme n amopdHole
BellecTBa. TUNbl KPUCTANTMYECKMX PELLETOK (aTOMHan, MONEeKYNAPHan, NOHHAs, MeTalIMdYecKas). 2
3aBMCMMOCTb PU3MYECKMX CBOMCTB BELLECTBA OT TUMA KPUCTAIZIMYECKOM pelleTKM. 3aBUCMMOCTb
XMMMYECKOM aKTUBHOCTU BELLLECTB OT BUAA XMMMUYECKOM CBA3M M TUMNA KPUCTAN/IMYECKOM pPeLLeTKM.
MpWYnHbLI MHOroobpasua BeLLecTs
MpaKTuyeckue 3aHATUA 2
HomeHKnaTypa HeOpraHMYECKMX BELLLECTB: Ha3BaHME BELLECTBA UCXOAA U3 UX XUMUYECKON GOpMy bl
WU COCTaBNEHME XMMNYECKON GOPMY/Ibl UCXOAA U3 HA3BAHMA BELLECTBA MO MEXXAYHAapO4HOM 2

(MOMAK) nnn TpuBManbHOM HOMEHKATYpe.
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PelweHre NpaKTUYECKUX 3afaHUi No KnaccuduKaumMm, HOMEHKAATYPE M XMMUYECKUM dopmynam
HEOPraHMYeCKNX BELLECTB Pa3/IMYHbIX KNaccoB (yrapHbli ras, yrnekucablidi ras, aMmuak, raweHas
N3BECTb, HEraleHas U3BeCTb, NMTbEBaA CoAa W APYrnX): Ha3biBaTb M COCTaBAATb GOPMY/bl XUMUYECKUX
BEeLLecTB, onpeaensaTb NPUHAANENKHOCTb K Kaccy.

NCTOYHMKMN XMMMYECKOM MHPOopMaL MK (cpeacTB MaccoBol MHGopMaLmu, ceTb IHTEpHET 1 apyrue).
Mounck nHpopmauumn No HazBaHMAM, UAEHTUDMKATOPaAM, CTPYKTYPHbIM Gpopmynam

Tema 3.2. dusunko-
XMMUYeckue
CBOMCTBA
HEeopraHNYecKnx
BeLLecTB

OcHOBHOE coaep)KaHue

TeopeTuuyeckoe obyuyeHue

MeTtannbl. O6wme Ppusnyeckme U XMMUYeCcKMe CBOMCTBA MeTannoB. Cnocobbl nonyyeHus. 3HavyeHue
MEeTaNNoB U HEMETa/IOB B MPUPOAE U XKU3HeAeATe/IbHOCTU YenoBeKa U opraHuamos. Kopposus
MeTaNNoB: BUAbI KOPPO3UM, CNOCODbI 3aLLUTLI METANINIOB OT KOPPO3UU

Hemetannbl. Ob6wue ¢usnmyeckme M XMMHUYECKMEe CBOMCTBA HeEMeTannoB. TUMNUYHbIE CBOWCTBA
HemeTannos V- VIl rpynn. Knaccnpumkauma n HOMeHKNaTypa COeANHEHNI HeMeTannos. KpyrosopoTbl
H6UOreHHbIX 3/1EMEHTOB B NPUpoae

XMMMYECKME CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHMYECKMUX BelecTs (OKCUA0B, TMAPOKCUA0B, KUCAOT,
conen n gp.). 3aKOHOMEPHOCTU B U3MEHEHUMN CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHUA,
BbICLUMX OKCMAO0B U FTMAPOKCMA0B

MpaKTUyeckune 3aHATUA

CocTaBneHne ypaBHEHWUA XMMUYECKMX PEAKLMUA C y4aCTUEM MNPOCTbIX M CAOMHbIX HEOPraHUYeCKUX
BELLECTB: META/NZIOB M HEMETANNIOB; OKCUAOB METaN/0B, HEMETANNOB U aMPOTEPHbLIX 3N1EMEHTOB;
HEOPraHUYECKUX KUCAOT, OCHOBAHWI U aMdOTEPHbIX TMAPOKCUAO0B; HEOPraHUYECKUX CONen,
XapaKTepum3yoLWwmx UxX CBOMCTBA.

PelweHre NpPaKTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKUX 33[4aHUIN Ha CBOMCTBA, COCTaB, MOJyYEHME U
6e30nacHOe WCNO/Ib30BaHWE BaXKHEMLWUX HEOpPraHMYeCcKMX BELLeCTB B ObITy W NpPaKTUYECKOM
AeATENbHOCTU YE/IOBEKA

OK 01
OK 02
MK...

OcHoBHOe copgepiKaHue
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Tema 3.3. NabopaTopHbie 3aHATUA 2 OKO01
NaeHTUdMKauma OK 02
HEOPIaHMYECKHX NabopaTtopHas paboTa «MaeHTUOUKALMA HEOPraHUYECKNX BELU,f_‘CTB». OK 04
BellecTs PeweHne 3KkcnepMmeHTanbHbIX 3a4au nou XMMUYECKUM CBOMCTBAM METa/IJIOB U HEeMeTannos, Nno

Pacno3HaBaHMUIO N NONYYEHUIO COEANHEHUN METANIOB U HEMETAN/OB. )

NaeHTUOMKaUMA HeopraHMYeCKMX BELLECTB C WMCMNOAb30BaHUMEM UX OU3UKO-XMMWUYECKUX CBOWCTB,

XapaKTepHbIX KauyeCTBEHHbIX peakuui. KayecTBeHHble peaKkuMn Ha cynbdat-, KapboHaT- u xnopua-

QHWOHbI, HAa KATUOH AMMOHMUA
KoHTponbHas o

CBoicTBa HEOPraHNYECKMX BELLECTB 2
pabora 2
Paspen 4. CTpoeHue 1 CBOICTBA OpraHMYeCcKUxX BeL,ecTs 24
Tema 4.1. OcHOBHOe coaepKaHue 4 OK 01
Knaccnoumkauyms, MK...
cTpoeHMe 1 TeopeTtuueckoe obyueHue 2
HOMEHKRNaTypa MoABneHMe 1 pa3BUTHE OPraHNYECKOM XMMUM KaK Hayku. MpeameT opraHn4ecKkoin xumun. Mecto un
OpraHM4eCcKknx 3HaYeHMe OpraHMYecKo XMMUM B CUCTEME ECTECTBEHHbIX HayK.
BELLECTB XMMHnYeckoe CTpoeHMe KaK MopAfOK COeAMHEHMA aTOMOB B MOJIEKY/le COrlacHO WX BaJIEHTHOCTW.

OCHOBHbI€ MONIOXKEHMA TEOPUN XMMMUYECKOTO CTPOEHUA OpraHMYecknx coeguHeHnin A.M. bytneposa.

YrnepoaHbl CKenetT OpraHMYecKom MONeKyabl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMMUYECKOro )

CTPOEHMA Monekyn. somepua n nsomepbol.

MoHATMe 0 GYHKLMOHaNbHOM rpynne. PaguKkan. MpuHUMNbl KnaccudpuKaumm opraHMYeckmx CoeAMHEHNA.

MexAyHapoaHas HOMEHKNATYpa U NPUHLUMUMNbI HOMEHKIATYPbl OPraHNYecKuUx coeguHeHui. NMoHaTne 06

a30TCoAEPKALLMX COeANHEHMAX, BUONOrMYECKN aKTUBHbIX BELLLECTBAX (Yr1eBoaax, *Kupax, benkax u ap.),

BbICOKOMONEKYIAPHbIX COeAMHEHUAX (MOHOMEP, NONNMMEP, CTPYKTYPHOE 3BEHO)

MpaKTUyeckune 3aHATUA 2

HomeHKnaTypa OpraHUYecKMx COeAMHEHUW OTAENbHbIX KNAacCoB (HacblWEHHble, HEHacCbIWeHHble W

apomMaTUyecKMe yrnesoaopoabl, CnuUpTbl, GeHONbI, anbAernabl, KETOHbl, KAPOOHOBbLIE KUCIOTbI U Ap.) )

CocTaBneHne MOMHbIX M COKPALLEHHbIX CTPYKTYPHbIX GOPMYN OPraHUYECKUX BELLECTB OTAE/IbHbIX
KJ1accoB, WMCMONb3yA MX Ha3BaHWA MO CUCTEMATUYECKOW M TPUBMANIbHOW HOMEHKAAType (3TWNeH,
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aueTuneH, ravuepuH, deHon, dopmanbaeru, YKCycHas KUCNOTa, TUUMH). PacuyeTbl npocTeiwen
bopMynbl OpraHMYECKO MONEKYbI, UCXOAS U3 SN1EMEHTHOro cocTaBa (B %)

Tema 4.2.
CsolicTBa
OpraHNYecKnx
coeguHeHnM"

OcHOBHOe cogepXKaHue

12

TeopeTuuyeckoe obyuyeHue

®PU3NKO-XMMUYECKME CBOMCTBA OPraHUMYECKMX COeAMHEHUW OTAENbHbIX KaaccoB (ocobeHHOCTU
KnaccudmKaumm 1 HOMEHKNATYpPbl BHYTPM KNacca; FOMONOrMyYeckuii pag n obwas ¢opmyna; nsomepus;
du13nyecKme CBOMCTBA; XMMUYECKME CBOMCTBA; CNOCOObLI NONyYeHMs):

— npeaenpHble yrnesoaopoapbl (aJ'IKaHbI n LI,MKJ'IoaJ'IKaHbI). FopeHme MeTaHa KakK OAWH N3 OCHOBHbIX
MCTOYHMKOB TeMn/1a B NPOMbIWLUNEHHOCTU U 6bITy. CsolicTBa NPUPOLAHbLIX Yrnesogoponos, HaxoxXaeHne B
npupoge n npUuMeHEHMNE a1KaHOB;

— HenpeagenbHble (al'IKeHbI, dJIKUHbl U aJ'IKa,CIMEHbI) N apomaTU4ecCkne yrnesogoposbl. FopeHme
aueTnneHa Kak MCTOYHUK BbICOKOTEMNEPATYPHOIO NAaMeHN ANA CBAPKU U PE3KN METANIN0B

— KMcnopogcoaepKalime coeguHeHms (cnupTbl U peHonbl, KapboHOBbIE KUCAOTbI U 3dUPbI, anbaernabl
M KeTOHbI, XWpbl, yrnesogbl). MpPaKkTUYecKoe MNPUMEHEHWE ITUNEHIIMKONA, TAUUEepuHa, deHona.
MpumeHeHWe dopmanbaernga, aueTanbhernia, YKCYCHOW KMCAOTbl. Mbina Kak COMM  BbICLUMX
KapboHOBbIX KNMCNOT. MotoLme CBOMCTBA Mbina

— asoTcogepiKalme CcoeauHeHua (aMMHbl M aMUHOKMCNOTLI, 6e/iku). BbICOKOMONEKYNAPHbIE
coeamHeHun (CMHTeTUYecKMe n bUonormyeckn-akTuBHble). MoHomep, NoOANMMep, CTPYKTYPHOE 3BEHO.
Monumepunsaums 3TUAEHA Kak OCHOBHOE HamnpaBs/ieHMe ero UCMoib30BaHMA.

FeHeTUYeCcKan CBA3b MeXA4y K/accamMmn OpraHMYecKnx coeamHeHun

MpaKTUyeckune 3aHATUA

CBOMCTBA OpPraHUYECKUX COeAMHEHUN OTAENbHbIX KNAcCoB (TPMBMANbHAA W  MEKAYHAPOAHas
HOMEHKNATYypa, XMMUYECKME CBOMCTBA, CMOCOObI NOMYyYeHUS): NpeaenibHble (askaHbl U UMKNOA/KaHbI),
HenpeaenbHble (aNKeHbI, aNKMHbI U aNKaANEHbI) U aPOMATUYECKME YINIEBOAOPOAbI, CMUPTLI U GEHObI,
KapbOoHOBbIE KUCNOTbI U 3dUPbI, aNbaernabl U KETOHbI, aMWUHbI U aMUHOKUCNOTbI, BbICOKOMOIEKYNAPHbIE
CoeaANHEHMA. 3alaHNA Ha COCTaBNEHUE YPABHEHUN XMMMYECKUX PEaKUMUA C y4acTUEeM OPraHUYeCcKux
BELLECTB Ha OCHOBAHWUW UX COCTaBa U CTPOEHMUA

OK 01
OK 02
OK 04
MK...
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CocTtaBneHne cxem peakuuii (B TOM 4ucCne NO NPEeANOXEHHbIM LEernoYkam npeBpalLeHuit),
XapaKTepPM3YIOLWMUX XMMMUYECKME CBOMCTBA OPraHNYECKNX COeaMHEHMUI OTAENbHbIX K1accoB, Cnocobbl nx
NONIYYEHUA U HaA3BaHME OPraHUYEeCKMX COeAUHEHUIN MO TPUBMANBHOW UAU  MEXKAYHapPOAHOM
CUCTEMATMYECKOM HOMEHKATYpe.
PelweHMe nNpPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a[aHUI Ha CBOWCTBA OpPraHUYecKux
COeaANHEHWNI OTAENbHbIX KNaccoB

NabopartopHasa paboTa

NabopatopHasn paboTa “MNMpeBpalLeHns opraHMYecKnx BeLLecTs Npm HarpesaHun".
MonyyeHne sTUNEHA U U3y4eHMEe ero CBOMCTB. MoaennmpoBaHMe MONEKY U XUMUYECKMX NPeBPaLLEH M
Ha NpMMepe 3TaHa, 3TUNEHA, aLLeTUNEHA M Ap.

Tema 4.3.
NaeHTndMKauma
OpraHN4YecKnx
BELLECTB, UX
3HaYyeHue n
npMMeHeHUe B
6bITOBOM U
NPOn3BOACTBEHHO
" feaTenbHoCTU
YyesioBEKa

OcHoBHOe cogepiKaHue

TeopeTtuueckoe obyueHue

BuoopraHuyeckne coeauHeHusa. lNpumeHeHve u Buonornyeckas ponb yrnesonoB. OkucneHwue
YINeBOAOB — WCTOYHUK IHEPrMM KUBbIX oOpraHMamos. O61aCTM NPUMEHEHWA aAMUHOKWUCOT.
MpespaweHna 6enkoB nuwM B opraHusme. buonornyeckme oyHKUMKM 6enkos. Buonoruyeckue
bYHKUMM KMpPOoB. Ponb opraHMyeckoi xumum B peleHmnn npobaem nuwiesoi 6esonacHocTu

Ponb opraHuyeckon XMMuM B pelleHMM npobnem sHepreTMyeckon 6e3omacHOCTM, B Pas3BUTUM
MeANLMHbI, CO34aHNN HOBbIX MaTEPMaNoB, HOBbIX UCTOYHUKOB 3HEPrUn (anbTepHaTUBHbIE UCTOYHUKN
3Heprmm). ONacHOCTb BO3AENCTBUA Ha XKMUBble OPraHM3Mbl OPraHMYEeCKUX BELLLEeCTB OTAE/bHbIX KNaccoB
(yrnesopmopoabl, cnupTbl, GEHONbI, XJI0POPraHUYeckne NPOu3BOAHbIE, anbAernabl U Ap.), CMbICA
nokasarens npeaesibHO A0MYyCTUMOW KOHLLEHTPaLUum

NabopaTopHbie 3aHATUA

NabopaTtopHas paboTa: “UaeHTUDUKALMA OpraHUYECKUX COeAUHEHUI OTAE/bHbIX Knaccos”

NaeHTUdMKaLMA OpraHNYeCcKNX COeaNHEHNIM OTAENbHbIX KNaccoB (Ha Npumepe anbaerMaos, Kpaxmana,
YKCYCHOW KMCOTbI, 6€NKOB M T.N.) C UICMONb30BaHUEM UX PUBUKO-XMMUYECKMX CBOMCTB M XapaKTEPHbIX
KauyeCTBEHHbIX peakuui. [eHaTypauma 6enka npu  HarpeBaHuuW. LiBeTHble peakuuu 6enKos.

OKO01
OK 02
OK 04
MK...
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BO3HWMKHOBEHME aHANIMTUYECKOro CUrHasla C TOYKU 3PEHUA XMMUYECKUX MPOoLECcCOB NP NPOoTeKaHum
KayecTBEHHOM peakuun, I'IO3BOJ'IF|IOLLI,€[;1 M,ﬂ,eHTMd)MLI,MpOBaTb npeanoxeHHblie opraHN4YecKkme BelecTBsa

KoHTponbHan CTpyKTypa 1 CBOMCTBA OpraHUYEeCKNX BELLECTB
pabora 3 yKTY
Paspgen 5. KuHeTnueckue n TepmoguHammyeckme 3aKOHOMEPHOCTU NPOTEKAHNA XMMUYECKUX peaKkuuii
CkopocTtb OcHOBHOe coaep)KaHue OKO01
XUMUYECKUX OK 02
peaKkumii. MK...
Xnmunyeckoe
paBHoOBecuKe
TeopeTtuueckoe obyueHue
CKOpOCTb peakumn, ee 3aBMCMMOCTb OT pPas3IMyHbIX PaKTOPOB: NPMPOLbI Pearnpylowmx BeLLEeCTs,
KOHUEHTPaUMN pearnpyowmnx BELLecTB, TemnepaTypbl M NAOWAAM PeakUMOHHON MOBEPXHOCTU.
Tennosble 3¢pDHEKTbI XMMUUYECKUX PeaKUUA. IK30- U SHAOTEPMUYECKUNE, PeaKLUN.
Ob6paTMMoCTb peakumnit. XMMWYECKOe PaBHOBECME M €ro CMELleHME Mod, AEUCTBUEM Pas/IMYHbIX
$aKTopOoB (KOHUEHTPALIMA peareHToB UM NPOAYKTOB peakuun, AaB/eHne, TemnepaTypa) 418 co3gaHuns
ONTMMaIbHbIX YCI0BUM NPOTEKAHUA XMMUYECKUX npoueccos. MpuHumn Jle LLatenbe
MpakTuyeckmne 3aHATUA OK 01
o OK 02
PelweHne nNpaKTUMKO-OPUEHTUPOBAHHbLIX 3a4aHMM Ha aHanmM3 (GaKTOPOB, BAMAIOWMX Ha WM3MEHEHME K
CKOPOCTU XMMUYECKOW PeaKLnK, B T.4. C MO3ULINIA SIKONOTMUYECKM LLe1Ieco0bpasHOro noseaeHms B 6bITy U1
TPYAOBOM AEATENbHOCTU B LIENSX COXPaHEHUA CBOErO 340P0BbA N OKPYrKatoLen NpupoaHon cpeabl.
PelweHne nNpaKTUKO-OPMEHTUPOBAHHbLIX 3aJaHMM Ha npumeHeHue npuHumuna Jle-latenbe pna
HaXOXAEHUA HanpaBAEHUA CMeLlLeHUs PaBHOBECUMA XMMWYECKOW peakumnm M aHanui3 $akTopos,
BAMAOLWMX HA CMELLLEHNE XMMMYECKOro paBHOBECUA
Pasgen 6. PacTtBopbl
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OK 01

Ye/10BEKA

HoBeWwne AOCTUKEHUA XUMUYECKOM HAayKM MU XMMUYECKOW TexHoNormn. Ponb xummn B obecneyeHmm
3KO/IOTMYECKOM, SHEPreTUYECKOM U NULLEeBOM 6e30NacHOCTU, Pa3BUTUM MeAULMHLI. [paBuaa Nomcka u
aHa/n3a XMMMUYECKOW WHOOPMALMU U3 Pa3/IMYHbIX WMCTOYHMKOB (HayyHaa M y4yebHO-HayyHas
MTepaTtypa, CpeacTBa MaccoBol MHGopmaLmu, ceTb MHTepHeT)

Tema 6.1. OCcHOBHOe€ coaepKaHue
MNoHATHE O OK 02
pacTBopax TeopeTtuyeckoe obyueHue OK 07
PacTBopeHMe Kak OU3MKO-XMMUYECKUn npouecc. PactBopbl. Cnocobbl NpUroToBAEHUA PacTBOPOB. [K...
PactBopumocTb. MaccoBaa [ona pacTBopeHHoro BewectBa. CMbICA NoKasaTena npeaenbHo
AONYCTUMOW KOHLEHTPALMUN U ero UCNONb30BaHWE B OLLEHKE 3KOI0rMYecKo 6e3onacHocCTMm.
MpaBuna 3KoNOrMYecKM LenecoobpasHoro noBeaeHUA B ObITY M TPyAOBOW AEATENbHOCTM B LENax
COXPaHEHWA CBOEro 340P0BbA N OKPYKatowen NpupoaHON cpeabl; ONAacHOCTb BO34ENCTBUA HA KUBble
OpraHM3Mbl onpeseneHHbIX BeLLecTB.
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX PACYETHbIX 3aZ@aHMI Ha PaCcTBOpPbI, UCMO/b3yeMble B 6bITOBOM U
NPOW3BOACTBEHHOM AEATENbHOCTU YeNoBeKa
Tema 6.2. OcHoOBHOe copepXKaHue OKO01
UccnepoBaHue OK 02
CBOJICTB PacTBOPOB NabopaTopHbie 3aHATUA OK 04
NabopaTtopHana paboTa «MpurotoBneHme pacTBOPOBY. MK...
MpuroToBneHNe PacTBOPOB 3aA4aHHOM (MaccoBoM, %) KOHLEHTPaLUMKU (C NPAKTUKO-OPUEHTUPOBAHHbBIMMN
BOMpOCcaMu) 1 onpegeneHune cpeabl BOAHbLIX PacTBOPOB.
PeweHue 3a4a4 Ha NPUroToB/IEHME PAaCcTBOPOB
NpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHUue (coaeprKaHue NPUKAaZHOro moayns)
Pasgen 7. Xumusa B 6bITY M NPOM3BOACTBEHHOW AEATENIbHOCTU YeNoBeKa OKO01
OK 02
Xvmusa B 6bITy U OCHOBHOE cogeprKaHue OK 04
NpPoOn3BOACTBEHHO
i pestenvbHoctn  |Teopetuueckoe obyyeHne OK 07
MK...
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MpakTuyeckmne 3aHATUA

MouCcK W aHanu3 KeihcoB O MPUMEHEHUU XMMUYECKUX BELLECTB U TEXHONOIMMA C yyeTom byayuien
npodeccMoHanbHOM  AeATe/IbHOCTM N0 TEMaM:  BaXHelllMe  CTPpouTeNbHble  maTepuansl,
KOHCTPYKLMOHHbIE MaTepuanbl, KPacKW, CTEK/O, KepamuKa, MmaTepuanbl AN  INEeKTPOHUKMK,

4
HaHOMaTepUanbl, TEKCTU/bHble BOJIOKHA, WCTOYHWUKM I3SHEPrum, OpraHMUYeckme un MUHepasbHble
yaobpeHusn, NekapcTBeHHbIe BELWECTBa, ObiToBaaA XMmMus.
3awumTa: MNpeacraBneHne pesynbTaToOB pPeLleHMA KelicoB B GopMe MUHU-A0KAa4a C Npe3eHTaumen
MpomeKyTouHaA aTTecTayma no AucuunamHe (3aver) 2
Bcero 72
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3. YC/I0BMA PEAIU3ALUU NPOTPAMMbI OBLLEEOEPA3OBATE/IbHOMN
ANCUUNTUHDbI

3.1. TpeboBaHMA K MMHUMAZIbHOMY MaTepUaZIbHO-TEXHUYECKOMY
obecneuyeHuto

[Ans peanusauum nNporpammbl AUCUMMIMHBI AONXHbI OblITb NPeayCMOTPEHbI
cneayouime cneumanbHble NOMeLeHUA: y4ebHbI KabuHeT xumnmn u/mnmn yyebHom
Xnmmyeckon nabopatopun.

O6opyaoBaHue yuyebHoro KabuHeta BupTyanbHble nabopaTtopHblie paboTbi(
nporpammbli):

TexHuMuyecKne cpepctBa  obyyeHMs:  KOMMblOTep C  YCTPOMCTBaMM
BOCMPOU3BEAEHUA  3BYKa, MPUHTEP, MYNbTUMEAMA-MPOEKTOP C  IKPAHOM,
MYNbTUMEANIMHAA A0CKa, YKa3Ka-npe3eHTep A5 Npe3eHTauui.

O6opyaoBaHue nabopatopum n pabounx mect nabopatopum: MeH3ypKM,
NUNETKN-KaneibHULbl, TEPMOMETPbI, MMKPOCKON, NpeMETHbIE U NMOKPOBHbIE CTEKNA,
CTEKNAHHbIE NPOBUPKU,; MEePHbIE UUAUHAPbI.

3.2. UHpopmauymnoHHoe obecneueHne peanmsaumum NPorpammoil

1. Ons peanusauum nporpammbl 6mMbAMOTEYHBIM POHA 06pa3oBaTE/IbHOM
OpraHusaumMmn AOMKEH UMETb NeyvaTHble U/UNKU INEKTPOHHble obpa3oBaTesibHbie U
MHOOPMALIMOHHbIE  pPecypcbl, PEKOMEHAOBAHHble  ANA  UCMNO/b30BaHWMA B
obpa3oBaTeNIbHOM NpoLLecce, He CTapLle 5 1eT C MOMEHTa U3aaHuA.

2. PekomeHayeMble nevyaTHble U34aHMsa No peanmsaumm obweobpasoBatesibHON
AVCLUMNANHBI NPeacTaB/ieHbl B METOAMYECKMX PEKOMEeHZAUMAX MO OpraHu3auum
oby4yeHus.

4. KOHTPOJ1b U OLIEHKA PE3Y/IbTATOB OCBOEHWS OBLLEEOGPA3OBATE/IbHOWM
AUCLUNIVHBI

KoHTpoANb 1 oueHKa pe3ynbTaToB 06y4eHUA OCyLLEeCTBAAETCA NpenojaBatenem
B npouecce npoBeAeHMA MPAKTUYECKMX 3aHATUMA U nabopaTopHbix pabor,
TECTUPOBAHMA, @ TAKXKe BbINOJIHEHUA 0OyYaOLWMMUCA UHANBUAYANbHDBIX 33a4aHUN,
NPOEKTOB, UCCnenoBaHUN. Pe3ynbTatbl obyyeHUsa onpegenatot, 4yTo obyyatowmeca
AOMKHbl  3HATb, MOHUMATb M AEMOHCTPUPOBATb MO 3aBEPLUEHUM U3YYEHUA
AVNCLUNANHDI.

Ona dopmMpoBaHMA, KOHTPOAS U OLLEHKM pe3y/bTaTOB OCBOEHUA y4yebHOM
OVUCUMIMIMHBI MUCNONb3YEeTCA CUCTEMA OLEHOYHbIX MEPONPUATUIA, NpeacTaBaAtoLLan
cobon KomnneKc y4ebHbIX MEPONPUATUIM, COFNAaCOBAHHbIX C pe3yabTaTaMn 0by4eHus
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n chbopmMmynnpoBaHHbIXx c ydyetom Proc COO

avcuunande) n ®roc Cno.

(npeameTHble pe3ynbTaThbl

no

Ne OK/NK | Moaynb/Pa3gen/Tema Pe3ynbrat 06yuyeHusn Tunbl OLEHOUYHDbIX MeponpUATUN
| | OcHoBHOE copepyKaHue
1 dopmynmposartb
Paspen 1. OcHoBbI
6a30Bble NOHATUA U
CTPOEeHUA BelecTsa
3aKOHbI XMMUU
1.1 [OKO01 CrtpoeHune atomoB CocTtasnatb xummyeckmne |1. Tect «CTpoeHmne aTOMOB
XMMUYECKUX 3N1EeMEHTOB |POpMYyNbl COBAUHEHUIN B | XMMUYECKUX 31EMEHTOB U
M NPUPoAa XMMNYECKOM [COOTBETCTBMMU CO npPUpPoAa XMMUYECKOM CBA3UY.
CBA3MU CTeneHbo OKUCNEHUA 2. 3a4a4m Ha cocTaBneHune
XMMUYECKUX SNIEMEHTOB, |XMMUYECKMX dopMyn
NCXOAA M3 BaIEHTHOCTM U | ABYXaTOMHbIX COeAMHEHUI
3NEeKTPOOTPULATENBHOCTU |(OKCMA0B, CynbdnaoBs, rmapuaos
nT.m).
3. 3a4aHunA Ha UCMOJIb30BaHMe
XMMWUYECKOM CUMBOIMKU U
Ha3BaHMN cCOeAUHEHMIN NO
HOMEHKNAType MeXayHapoaHoro
COl03a TEOPETUYECKON U
NPUKNALHOMN XMMUN U
TPMBMANbHbIX HA3BaHMN ONA
COCTaBNEHNA XMMMUUYECKUX
dopmyn ABYXaTOMHbIX
coeuHeHn (oKcmMaos,
cynbdMa0B, rIMAPUA0B U T.MN.) U
OPYTMX HeEOPraHUYeCcKnx
coeANHEHWNI OTAENbHbBIX KNaccoB
1.2 |OKO1 Meprogmyeckmin 3aKoH |XapaKTepu3oBaTb 1. Tect «MeTannuuyeckue /
OK 02 n Tabanua 4.U. XUMUYECKUE 3/IEMEHTbI B |[HEMETaNIMYECKME CBOICTBA,
MeHpeneesa COOTBETCTBUM C UX 3IeKTPOOTPULLATENIBHOCTL U
nonoXxeHnem B CPOACTBO K 3N1eKTPOHY
nepuoaMyYecKkoir cucteMe |[XMMUYECKUX 3/1EMEHTOB B
XUMMUYECKUX 3/IEMEHTOB  [COOTBETCTBUE C UX INEKTPOHHbBIM
A.N. MeHaeneeBa CTPOEHMEM U NONOKEHNEM B
nepuogmMyecKkon cucteme
XUMKUYecknx anemeHTos .U.
MeHpeneeBa».
2. lpaKTnyeckune 3agaHmA Ha
YCTaHOBNEHME CBA3M MeEXKAY
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OK/MNK

Mopaynb/Pa3pen/Tema

Pe3ynbTtaT 06yyeHun

TUNbl OL,EeHOYHbIX MepOoNpPUATUIA

CTpOEeHMemM aTOMOB XMMUYECKUX
3N1eMEHTOB N Nepuoanyecknum
N3MeHeHMeM CBOMCTB
XUMUYECKUX I/TEMEHTOB U UX
coeaMHEHNN B COOTBETCTBUM C
nonoxeHunem MNeprnoanyeckomn
cucteme.

3. NpaKTUKO-OpNEeHTUPOBaHHbIE
TeopeTUyeckue 3agaHua Ha
XapaKTepm3aLmMo XMMUYECKNX
anemeHToB: «MeTannundyeckue /
HemeTanAn4yeckne CBOMCTBA,
3/IeKTPOOTPULLATENIBHOCTb U
CPOACTBO K 9N1eKTPOHY
XMMUYECKUX 3/IEMEHTOB B
COOTBETCTBUE C UX INEKTPOHHbIM
CTPOEHMEM U MOJIOKEHMEM B
nepuogmyeckor cucteme
XUMUYECKUX SNEMEHTOB

O.N. MeHpeneesa»

Pasgen 2. Xumunueckue
peakuuu

XapaKtepusoBaTb TUNbI
XUMUUYECKUX peaKkuui

KoHTponbHasa pabora
«CTpoeHue BelyecTsa U
XMMUYECKME peakunum»

2.1

OKO01
OK 04

Trnbl XUMUYECKUX
peakumi

CocTaBnATb peakumnn
coeguHeHus,
pasfNoKeHusn, obmeHa,
3amelleHuns,
OKUC/INUTENbHO-
BOCCTaHOBUTE/IbHbIE
peakuum

1. 3agaym Ha cocTaBneHue
YPaBHEHWI peaKkLuit:

— coegMHeHNA, 3aMeLLeHus,
pPas3fNoXKeHusa, obmeHa;

— OKUC/INTENbHO-
BOCCTAHOBUTE/IbHbIX PEAKLUI C
MCNO/Ib30BaHMEM METOAa
3NeKTPOHHOro 6anaHca.

2. 3a4a4mM Ha pacyeT macchl
BelLecTBa nan obbéma

rasoB N0 M3BECTHOMY KOJINYECTBY
BELLECTBa, Macce NN o6bEMY
O4HOrO M3 y4acTBYIOLLNX B
peakuMn BELECTB; PaCUETbI
maccbl (06bEMma, KonmyecTsa
BELLEeCTBa) NPOAYKTOB peakLumm,
€C/In OAHO U3 BELLECTB UMeeT
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OK/MNK

Mopaynb/Pa3pen/Tema

Pe3ynbTtaT 06yyeHun

TUNbl OL,EeHOYHbIX MepOoNpPUATUIA

npumecum

2.2

INeKTPONUTUYECKaR
Auccoumauma N MOHHbIN
obmeH

CocTaBnATb ypaBHEHUSA
XMMUYECKUX peakumum
MOHHOro obmeHa c
y4actmem
HEeOopraHM4YeCcKnx BELLECTB

1. 3apaHuA Ha cocTaBneHne
MOJIEKYNAPHBIX U MOHHbIX
peakuMit C y4acTUem KUCAOoT,
OCHOBaHWI 1 conen,
yCTaHOB/IEHME U3MEHEHMA
KMCNOTHOCTM cpeabl

2. NNabopaTtopHas paboTa "Tunbl
XMMUYECKMX peakumnin"

Paspen 3. CtpoeHue n
cBOiCTBa
HeopraHU4YecKmnx
BELLEeCcTB

UccnepoBaTb cTpoeHue u
CBOIiCTBA
HEOpraHM4YeCcKUX BeLLecTs

KoHTponbHasa pabora
«CBOIACTBA HEOPraHUYECKUX
BeLLecTB»

3.1

OKO01
MnK..

Knaccnoumkauyms,
HOMEHKNATypa U
CTpOEeHUe
HeopraHM4YecKmx
BELLecTB

KnaccuounumposaTtb
HeopraHuyeckune
BELLLeCTBa B COOTBETCTBUM
C UX CTPOEHMNEM

1. Tect «kHomeHKnaTypa u
Ha3BaHMe HeOpPraHUYeCKNX
BELLECTB UCX0AA U3 UX
XMMUyeckon Gopmyibl Unu
COCTaB/IEHNE XMMMUYECKOM
dopMmynbl UCXoaA U3 Ha3BaHUA
BELLECTBA MO MeXKAYyHapoaHOM
WU TPUBUANBHOM
HOMEHKANaType».

2. 3a4a4M Ha pacyeT MaccoBOM
Aonu (Maccbl) XMUYeCcKoro
anemeHTa (coegnHeHuns) B
Mmonekyne (cmecu).

3. MpaKkTuyeckme 3agaHus no
KnaccmpumKaLumm, HOMEHKNATYPE U
XMUMUYECKUM dopmynam
HeopraHMYeCcKMX BELLLECTB
Pa3INYHbIX KNaccos.

4. lpaKkTUyeckue 3agaHnA Ha
onpepeneHne XMMn4eCcKom
aKTUBHOCTW BELLECTB B
3aBUCUMOCTU BUAA XMMMUYECKOM
CBSI3M U TUMA KPUCTANIMYECKOM
peLleTKn

3.2

OKO01
OK 02

DPU3NKO-XMmmnyeckmne
cBOMCTBaA

YcTaHaBAMBaTb
3aBUCUMOCTb PU3NKO-

1. Tect «OcobeHHOCTH
XUMUYECKUX CBOMCTB OKCMA0B,
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaT 06yueHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA
NK... HeopraHMYecKmx XMMUYECKMX CBOMCTB KMCNOT, OCHOBaHWUMN, aMbOTepHbIX
BeLLecTB HeopraHMYecKnx BELLEeCTB [FMAPOKCMA0B U CONEMn.
OT CTPOEeHUA aTOMOB " 2. 3agaHunA Ha cocTaBneHue
MOJIEKY/, @ TaKKe TUNa YPaBHEHWUI XMMUYECKUX peaKLmi
KPUCTannnMyeckon C y4acTMeM NPOCTbIX U CNOXKHbIX
peLweTKn HeopraHWYecKMx BeLecTs:
OKCMA0B MEeTaNN08, HEMETaNN0B
N am@oTepPHbIX 3/IEMEHTOB;
HEeOpPraHMYeCKNX KUCOT,
OCHOBAHWIM N aMPOTEPHbIX
rMAPOKCUAO0B, HEOPraHUYECKUX
CONen, XapaKTepum3yoLLNX UX
CBOWMCTBA M cNocobbl NoNyYeHuUs.
3. NpaKTUKO-OpUEeHTUPOBaAHHbIE
TeopeTUyeckue 3agaHua Ha
CBOWCTBA W Noay4yeHue
HeopraHMYecKnx BeLLecTs
3.3 |OKO01 NaeHTndmKauma Uccneposatb 1. NpaKTUKO-OPNEHTUPOBAHHbIE
OK 02 HeopraHMYecKmx KayeCcTBEHHbIe peakunn  [3a4aHNA NO COCTAaBAEHUIO
OKO04 BeLLecTs HEeOpPraHMYECKMX BELLECTB |XMMMUYECKUX PeaKLUM C yYacTnem
HEOPraHMYECKNX BELLECTB,
NCNoab3yeMblX ANA UX
naeHTndMKauunm.
2.1abopaTopHasn pabora:
“UpeHTnduKauma
HeopraHM4yeckux seects”
4 Pasgen 4. CtpoeHne n |Uccneposatb ctpoeHue u |KoHTponbHaa pabora
CBOICTBA OPraHUYECKUX [CBOMCTBA OpraHUYeckux |«CTpoeHue 1 CBOMCTBA
BeLecTs BeLecTs OpraHMYecKMUxX BELLLeCTB»
4.1 | OKO01 Knaccnoumkauyms, Knaccuoumumposatb 1. 3apgaHunA Ha cocTaBneHue
nK... CTpOeHue U OpraHM4Yyeckune BeLecTBa B |Ha3BaHWM OpraHNYeCcKmx
HOMEHKANaTypa COOTBETCTBUM C UX coeaMHEHWNI NO TPMBUAJIbHOM

OpraHn4YecKkunx eeecTts

CTpoeHUNEM

AN MEXAYHapOoaHOM
CUCTEMATMUYECKON HOMEHKNATYpE.
2. 3a4aHunsa Ha cOCTaBNEHME
NOJIHbIX M COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHMYecKux BeLecTs
OTAENbHbIX KNacCoB.
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3. 3agaum Ha onpeaeneHue
npocTenwen popmynbl
OpPraHMYeCcKon MONEKY/bl, UCXO4A
N3 3/1IeMEeHTHOro cocTaBa (B %)

42 |OKO01 CBOMCTBA OpraHNYecKmx |YcTaHaBAMBaTb 1. 3apaHunA Ha cocTaBneHue

OK 02 coeAnNHEHNM 3aBUCUMOCTb GU3NKO- YPaBHEHWUI XMMNYECKUX peaKLmit
OK 04 XMMUYECKMX CBOMUCTB C y4acTMem opraHM4YecKmx
nK... OpraHMYeCcKMX BELLECTB OT |BELLECTB Ha OCHOBAHUM UX
CTPOEHUA MONEKYN COCTaBa U CTPOEHMUA.
2. 3agaHunA Ha cocTaBneHue
YPaBHEHU XUMUYECKUX PeaKkLmit,
WUNNIOCTPUPYHOLNX XMMUYECKME
CBOWCTBA C y4€TOM MEXaHM3MOB
NPOTEKAHMA AAHHbIX PeaKUUi 1
reHeTU4yeCcKom CBA3K
OpraHMYeCcKMx BeLLLeCTB pPasHbIX
KNaccos.
3. PacueTHble 3agaumn no
YPaBHEHUAM peaKuuii C y4acTuem
OpraHMYeCcKMnx BeLLECTB.
4. NabopaTtopHasa paboTa
“MpeBpalLLeHna opraHMYeCcKnx
BELLECTB Npu HarpesaHun"
4.3 | OKO01 NaeHTndmKauma Uccnepgosatb 1.MpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 OpraHUYeCcKMX BELECTB, |KayeCcTBEeHHble PeakumMmn |3aaHuA No COCTaBAEHUIO
OK 04 MX 3Ha4YeHue U OpraHMYecKunx XMMUYECKUX PeaKLUmii C y4acTuem
MK... npumeHeHue B 6bITOBOM |[COEAMHEHWNIN OTAE/bHBIX |OPraHUYeCcKMX BELLECTB, B T.4.
M NPOU3BOACTBEHHOM Knaccos NCNONb3yeMbIX ANA UX
OEATeNIbHOCTM YeioBeKa naeHTUOMKaLnmn B 6bITY U
NPOMbILAEHHOCTMU.
2.NabopaTopHas pabora:
“UpeHTndMKaLMA opraHNYecKmx
coeMHEeHUI OTAEeNbHbIX KlaccoB”

5 Paspen 5. XapaktepusoBatb

KnHetunueckue mn BIMAHME PA3/IUYHbIX
TepmoauMHamuyeckme |(paKTopoB Ha paBHOBecue
3aKOHOMEpPHOCTH M CKOPOCTb XMMMUYECKUX
NPoTeKaHuA peakumii

XMMUYECKUX peaKkLui
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5 |OKO01 CKOpPOCTb XMMUNYECKUX | XapaKTepn3oBaTb lMpaKTUKO-OpMeHTUPOBaHHbIE
OK 02 peakumin. XMMMYECKOe |BAMAHME KOHLLEHTPALUKN |TeopeTUYeCcKue 3a4aHunA Ha
nK... paBHOBecKe pearvpyowmx BeWwecTs U |aHann3 GakTopoBs, BAMAOLWMX HA
TemnepaTypbl HA CKOPOCTb [MU3MEHEHNE CKOPOCTH
XMMUYECKUX PeaKLLUi XMMUYECKOM peakunn. NMpaKTmko-
XapakTepun3oBaTb OpPUEHTUPOBAHHbIE 3a4aHMNA Ha
B/INAHNE N3SMEHEHMUA npMmeHeHWe npuHuuna fle-
KOHLeHTpauum sewects, |LLaTenbe ans HaxoxpeHUA
peaKkunun cpeapl 1 HanpaB/ieHNA CMeLLEHNA
TemnepaTypbl Ha paBHOBECUA XMMNYECKOM
CMELLEHME XMMMYECKOTO |peaKkunm 1 aHann3 GakTopos,
paBHoBecuA B/INAOLWNX HA CMELLEHME
XMMMYECKOro paBHOBeCHUA
6 UccnepoBatb UCTUHHbIE
Paspen 6. PactBopbl pacTeopbl € 3a4aHHbIMU
XapaKTepucTukamm
6.1 | OK01 lNoHATHe o pacTBOpax Pasnnyatb UCTUHHbIE 1. 3apauu Ha npuroToBaeHme
OK 02 pacTeopsbl pacTBOpOB.
MK ... 2. [IpaKTUKO-OpUEHTUPOBAHHbIE
pacyeTHble 3a4aHMA Ha
ANCNEPCHbIE CUCTEMDI,
NCnosibayemble B ObITOBOM U
NpPon3BOACTBEHHOM
0eATeNbHOCTU YeNnoBeKa
6.2 [ OKO01 UccnepoBaHme ceolicte |WccnepoBatb pusmKo- NabopaTtopHas paboTa
OK 04 pacTBopoB XMMUYECKME CBOMCTBA “MpurotosneHune pactsopos”
MK... UCTUHHbIX PaCcTBOPOB

Il | NpodeccMoHaNnbHO-OpPUEHTUPOBAHHOE coAaepKaHue (cogep’KaHue NPUKAAZHOro MoaynA)

7 Paspen 7. OueHuBaTb NocneacTsma |3awuTa Keiica (c yuetom
Xumusa B 6bITy 1 6bITOBOI U 6yaywen npodeccnoHanbHoOM
NPou3BOACTBEHHOM NPOn3BOACTBEHHOM’ DeATeNbHOCTH)

DeATeNbHOCTU [eATeNIbHOCTU YeNnoBeKa C
yenoBeKa NO3MLMN 3KONIOTMUECKOMN
6e3onacHocTH
OKO01 Xvmusa B 6bITy n OueHuBaTtb nocneactsua |Keiic (c yyeTom byayuien
OK 02 Npown3BoACTBEHHOM 6bITOBOM U npodeccnMoHanbHOM
OK 04 LEeATENbHOCTN YeNOBeEKA |MPOU3BOACTBEHHOM AeATeNbHOCTH)
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OK 07 0eATeNbHOCTU YenoBeKa ¢ |Bo3morKHble TeMbl KEMCOB:
IK... no3numnii askonornyeckon |1. MoTenneHune KAnMmaTta u

be3onacHoCTH

BbICBOOOKAEHME ra30BbIX
r’MApPaToB CO AHA OKeaHa.

2. byaywme matepuansl ANA aBUa-
, MALWWHO- 1 NPUBOPOCTPOEHMSA.
3. HoBble maTtepuanbl gns
CONHeYHbIx HaTape.

4. JlekapcTtBa Ha OCHOBe
pacTUTEIbHbIX MPenapaTos
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