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

1.1. Mecto AuUCUMNAMHBI B CTPYKTYpe OCHOBHOW npodeccuoHanbHOMU
obpa3soBaTenbHOI NPOrpammbl

ObuweobpasoBaTtenbHas gMcunnaMHa «XMmmsa» nsyyaeTca Ha 6a30BOM ypOBHe B
obuweobpaszoBaTelbHOM LUUKAe Yy4ebHOro njaaHa OCHOBHOW MNPOo¢decCUOHANbHOMN
obpasoBaTe/ibHOM NPOrpamMmmbl YKPYMHEHHbIX Fpynn cneunanbHocten / npodeccui:
05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00,
14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 27.00.00, 38.00.00,
39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00,
52.00.00, 55.00.00.

TpyooeMKOCTb AUCUMMNAUHBI «XUMKUA» Ha BA30BOM YpPOBHE COCTaBAsAeT 72 yaca,
M3 KoTopbix 64 4yaca — 6a30Bbli Moaynb (6 pa3aenoB) M 8 YacoB — MPUKAALHOM
moaynb (1 pasaen), BKAOYAKOWMNA MPAKTUKO-OPUEHTMPOBAHHOE coAepXKaHue
KOHKpPEeTHOM Npodeccnn nnm cneumanbHoOCTH.

MpuKknagHoM moAynb BKAOYAeT oauH pasgen. Pasgen 7 «Xumua B ObITy U
NPOM3BOACTBEHHOMW  OEATENbHOCTM  Yesl0BEKa» peanusyetrca  Ans BCEX
npodeccuii/cneumanbHoOCTe Ha MmaTepuane Kemcos, CBA3AHHbIX C 3KONOTMYECKOM
6e30nacHOCTblO M OUEHKOM nocneacTBuii  ObITOBOM U NMPOM3BOACTBEHHOM
AeATeNnbHoCTH, no oTpacnam byayuwen npodpeccMoHanbHOM  AeATeNbHOCTU
obyyatowmxcs.

Mepnog obyyeHma UM pacnpegeneHMe No  CemecTpam  onpegenset
obpa3oBaTesibHaA OpraHU3auMa CaMOCTOATENbHO, C YY4EeTOM SI0TMKKM GOPMMPOBaAHUA
npeaMeTHbIX  pe3ynbTatoB, o06wmx UM NPoPecCMOHaNbHbIX  KOMMETEHUWUN,
MeXnpeamMeTHbIX CBSI3eM C ApyrMMu aucumnamHamu obueobpasoBaTtenibHOro W
obuenpodeccmoHanbHOro LMKNA0B y4yebHOro naaHa.

1.2. LUenn u nnaHupyemble pe3yabTaTbl 0OCBOEHUA AUCLUN/INHDI

1.2.1. Uenn v 3apaum gncUUNANHDI

dopmnpoBaHMe y CTYAEHTOB MNPEACTaBAEHMA O XMMMUYECKOM COCTaBaAloLWEeMn
€CTeCTBEHHO-HAYYHOW KapTUHbI MMPA KaK OCHOBbI MPUHATUA PELUEHUN B *KU3HEHHbIX
M NPOM3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOIO NOBEAEHMA B NPUPOAHON cpeae.

3apaum AUCUUNIUHDI:

1) cdopmmpoBaTb MNOHUMAHME 3aKOHOMEPHOCTEM MPOTEKAHUA XUMUYECKMUX
NPOLECCOB U AABJIEHMA B OKPY)KAlOLWEN cpese, LeNOCTHOM HAy4YHOM KapTUHbI MUpa,
B3aMMOCBA3M M B3aMMO3aBUCUMOCTM €CTECTBEHHbIX HAYK;



2) pa3BUTb ymMeHUs COCTaBAATb GOPMYyNbl HEOPraHUYECKUX M OPraHUYEcKmx
BELLECTB, YPaBHEHUS XMMUYECKUX peaKkLUnii, 06bACHATb UX CMbIC/, MHTEPNPETUPOBATb
pe3ynbTaTbl XMMUYECKUX SKCNEPUMEHTOB,

3) cdopmupoBaTb  HaBblKM  MPOBEAEHMA  MPOCTEMLWMUX  XMMUYECKUX
3KCMNEePMMEHTANIbHbIX  UCCNefoBaHU ¢ cobnogeHnem npasun  Hes3onacHoro
obpalLeHus ¢ BelectBamm U nabopaTopHbiM 060pyf0BaAHNEM;

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

5) cdopmmpoBaTb ymeHMA NPOrHO3NMpPOBaTb NOCAEACTBUA CBOEN AeATENbHOCTU U
XMMUYECKUX MPUPOLHBIX, ObITOBbIX U MPOM3BOACTBEHHbIX MPOLLECCOB;

6) cpopmmpoBaTb NOHMMaAHME 3HAYMMOCTU OOCTUMKEHUIA XMMMUYECKOM HAYKK U
TEXHONOTUN ANA PA3BUTMA COUMANBbHOM M NPOM3BOACTBEHHOM chep.



1.2.2. NnaHupyemble pe3ynbTaTbl 0CBOeHUA 0b6uwieobpasoBaTtenbHo aucumnauHbl B coorBetcteun ¢ ®roc CNO m Ha

ocHose ®IroC COO
Kog n MnaHupyemblie pe3ynbTaTbl 0CBOEHUA AUCLUNINHDI
HaMMeHOBaHU
e

dopmmrpyembix O6wme! OvcumnanHapHble?

KomneTteHuuii

OK01. B yacTu Tpy[0BOro BOCNUTaHUA: - BNafleTb CUCTEMOM  XMMWYECKUX  3HAHWUW, KOTOpas  BKJ/IOYAET:

BbibupaTb - TOTOBHOCTb K TpyAy, OCO3HaHME LIeHHOCTU | OCHOBOMOAaratowme MOHATUMA (XMMUYECKUIA SN1eMEHT, aTOM, 3/1EeKTPOHHasn

cnocobbl MacTepcTBa, Tpyaontobue; 0b60/104Ka aToMa, S-, p-, d-3NeKTPOHHbIE OPOUTaNM aTOMOB, MOH, MOIEKY /A,

pelleHns 3a4a4 | - TOTOBHOCTb K  aKTMBHOW  [IeATe/NIbHOCTM | BaN@HTHOCTb, 3JIEKTPOOTPULLATE/IbHOCTb, CTEMEHb OKUC/IEHUA, XMMUYECKas

npodeccMoHan | TeXHONOrMYecKom n COLMANbHOM | CBA3b, MOJ/Ib, MOJIAPHAA Macca, MONAPHbIA 0b6bem, YrnepofHbli CKesnerT,

bHOWM HanpPaB/IeHHOCTU, CMNOCOBHOCTb WHULUMMPOBATL, | PYHKLIMOHANbHAA TPYNNa, paguKkan, N30MepuUs, U30MepPbl, FTOMOOTUYECKUIA

[EeATeNbHOCTU | MIaHUPOBaTb M CAMOCTOATE/IbHO  BbINOAHATL | pAA, TOMOAOIMW,  YIIEBOAOPOAbI, KWUC/AOPOA- U  a3oTcoAep’kalime

NPUMEHUTENbH | TaKyto AeATeNbHOCTb; coeanHeHns, BUONOrMYecKn akTMBHbIE BelllecTBa (Yr/ieBobl, Xupbl, 6enkun),

O K Pas/IMyHbIM | - NHTepec K PasINYHbIM cbepam | MOHOMEP, MOJNUMEP, CTPYKTYPHOE  3BEHO,  BbICOKOMOJIEKY/IAPHbIE

KOHTEKCTam npodeccMoHabHOMN AeATEeNbHOCTY, COeMHEHNA, KPUCTaNNMYECcKass pelleTKa, TUMbl XUMWYECKUX peakuui
OBnageHune YHUBEpCanAbHbIMU y4yebHbIMM | (OKUCNUTENIbHO-BOCCTAHOBUTE/NIbHbIE, 3K30-M 3HAO0TEPMUYECKUE, peaKkuuum
no3HaBaTe/IbHbIMU AeACTBUAMM: WOHHOTOo obmeHa), pacTBop, 3NEKTPONUTSI, HE3NEeKTPOINTDI,
a) 6a30Bble Nornyeckmne aencTema: 3NEeKTPONUTMYECKAA AMUCCOUMALMNA, OKUCAUTENb, BOCCTAHOBUTE/Nb, CKOPOCTb
- CaMOCTOATE/IbHO dopmynmnposaTb N | XMMUYECKOM peaKkLnmn, XMMUYeCcKoe paBHOBECUE), TEOPUU U 3aKOHbI (Teopusa
aKTyanu3mMpoBaTb npobsiemy, paccMmaTpuBaTb €€ | XMMUYECKOro CTPOeHMA opraHuyeckux Bewects A.M. bytnepoBa, Teopusa
BCECTOPOHHE; 3NEeKTPONINTUYECKOM  auccoumaumnu,  nepuoavyeckuin  3akoH  A.W.
- YCTaHaB/AMBATb CYLECTBEHHbIA NpuU3HaK wWau | MeHaeneesa, 3aKOH COXpaHeHuA Mmacchbl), 3aKOHOMEPHOCTH,
OCHOBaHMA ANA CPaBHEHMUA, KnaccMdUKauMM U | CUMBONIMYECKMIA A3bIK XMMUMK, PAKTONOrMYecKne CBEAEHUA O CBOMCTBAX,
0606LeHunn; CcoCTaBe, MNoOAy4YeHMM U  6e30nNacHOM  MCMONb30BAHMWU  BaXKHEMLLMUX

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pe3ynbTatel U3 ®rOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronsHoi ¢opme, bopmmupyemble obLieobpasoBaTesibHOM

ANCUMNANHOMN

2 IncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C METOAMKON NpenogaBaHUa AUCLMUMAMHDI




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

- BHOCUTb  KOPPEKTUBbI B  [eATEeNbHOCTb,
OLEeHMBATb COOTBETCTBME pPe3y/NbTaToB LENsAMm,
OLLeHMBATb PUCKM NOCNEACTBUN AEATENIbHOCTY;
- pa3BMBaTb KpeaTMBHOE  MbllUNEHUue
PELIEHNU }KU3HEHHbIX Npobiem

6) 6a30Bble UccnepoBaTeNbckue aencrTema:

- BNageTb HaBblKamu y4yebHO-McCNea0BaTeIbCKOM
n NPOEKTHOM NeATeNbHOCTH, HaBbIKamMm
pa3pelleHua npobnem;

- BbIABNATb MNPUYMHHO-CNEACTBEHHblIE CBA3U U
aKTyanM3MpoBaTb 3a4a4vy, BblABUraTb rMnoTesy ee
peleHus, HaxoAuTb apryMeHTbI Ans
[IOKa3aTenbCcTBa CBOMX YTBEP)KAEHWUW, 3a4aBaTb
napameTpbl U KPUTEPUU peLLEeHUS;

- aHaNM3MpoBaTb MOJIyYeHHble B Xo4e pelleHus
3a/lauyM pe3ynbTaTtbl, KPUTUYECKU OLLEHMBATb WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHWe B
HOBbIX YCNOBMAX;

- YMETb NEPEeHOCUTb 3HAHMA B MO3HABATE/IbHYIO U
NPaKTUYECKYIO0 061aCTU KU3HEAEATEIbHOCTH;

3a4aBaTb

npwm

- YMeTb MWHTEerpuMpoBaTb 3HaHMA W3 pPa3HbIX
npegMeTHbIx obnacTei;
- BblgBMraTb  HOBble  MAewn, npeanaratb

OpUIrMHaNbHbIE NOAXOAbl U PeLleHuUs;
- CNOCOBHOCTb UX UCMOJIb30BAHUA B
Nno3HaBaTe/IbHOM N COLMANbHOM NPaKTUKe

HEOPraHMYeCKMX W OpPraHMYeCKUX BewecTB B ObITY U MpPaKTUYECKOM
OEATeNbHOCTM Ye/10BEKa;

- YMeTb BbIABNATb XapaKTepHble MPU3HAKM WM B3aMMOCBA3b W3y4YeHHbIX
NOHATUI, NPUMEHATL COOTBETCTBYIOLLME MOHATUA MPU OMUCAHUM CTPOEHUA U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BELLECTB M WUX NpeBpaLLeHUN;
BbIIBNATb  B3aMMOCBA3b  XMMWMYECKMX  3HAHMW  C  MOHATUAMM W
npeacTaBNeHUAMMN APYTUX eCTECTBEHHOHAYYHbIX NPeaMEeTOB;
- YyMeTb WCNONb30BaTb HAUMEHOBAHMA  XMMMUYECKUX
MEXAYHApPOAHOrO COH3a TEeOpPeTUYeCKOoM W  MPUKNAGHOW XUMUU W
TPUBMANbHbIE  HA3BAaHWA BaKHEMLWMX BeLWeCcTB (3TWUNeH, aueTuieH,
ravuepuH, deHon, dopmanbaerma, yKCycHasa KMCNOTa, MMWULMH, yrapHblii ras,
YINeKUCAbIV Ta3, aMMUaK, ralleHan U3BecTb, HeraweHasa U3BeCTb, NUTbeBas
coga v Apyrux), coctaBnatb GOpPMy/ibl HEOPFraHWMYECKMX U OpPraHUYecKux
BELLECTB, YPABHEHWA XMMMUYECKMX peakuuih, OODBACHATb WX CMbICA;
noATBePXKAATb XapaKTepHble XMMUYecKme CBOICTBA BELLEeCTB
COOTBETCTBYHOLLMMM SKCNEPUMEHTAMU U 3aNUCAMMU YPABHEHUIN XMMUYECKUX
peakuum;

- YMeTb YCTaHaBAMBATb MPUHAANENKHOCTb M3YYEHHbIX HEOPraHUYEeCKUX W
OpraHMYecKMX BELLEeCTB K OnpeseneHHbIM Kiaccam M rpynnam coeguHeHUN,
XapaKTepn3oBaTb MX COCTAB M Ba)KHeWLIMe CBOMCTBA; ONpeaenATb BUAbl
XMMUWYECKUX CBA3eN (KoBaneHTHan, MOHHaA, MeTaNNMYeCcKan, BO4OPOAHARA),
TUMNbI KPUCTANZIMYECKMX PELLETOK BELLECTB; KAacCUPULMPOBATb XMMUYECKUNE
peakuuu;

- cbopmMnpoBaTb MPEACTaBAEHMA: O XMMMUYECKOM  COCTaBAAOLWEN
€CTeCTBEHHOHAYYHOW KAapTUHbI MMPa, POU XMMUM B MO3HAHUU ABNEHUM
npupoabl, B GOPMUPOBAHUM MbIWAEHUA U  KYAbTypbl JIMYHOCTM, ee
OYHKUMOHANbHOM FPAaMOTHOCTU, HEOBXOANMMOW ANA PeLleHUA NPAKTUYECKUX
3a/a4 M 3KONOMMYECKM 0OOCHOBAHHOMO OTHOLIEHUA K CBOEMY 340POBbIO U
npUpoaHON cpeae;

- YMeTb MPOBOAMTb PACYETbl NO XUMMUYECKUM GOpMyaamM U ypaBHEHUAM
XMMMWYECKMX  peaKkuMih C  WUCNONb30BaHMEM  OU3MYECKMX  BEAUYMH,
XapaKTePU3YHOLMX BELLECTBA C KONMYECTBEHHOMW CTOPOHbI: Maccbl, 06bema

coeguHeHn"




(HopmanbHble ycnoBMsA) rasoB, KO/AMYECTBAa BELWLECTBA; WCMO/b30BaTb
CUCTEMHbIE XMMUYECKME 3HAHUA ONA NPUHATUA PELIEHUA B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMU U UX MPUMEHEHMEM

OK 02.
Ucnonb3osaTb
COBpPEMEHHbIE
cpencTea
NMOWUCKa,
aHanu3a u
MHTepnpeTaumu
N MHPopMaLmm
n
MHPOPMaLMOH
Hble
TEXHONOMNU
ans
BbINONHEHUSA
3agdad
npodeccmoHan
bHOWM
AeATeNbHOCTH

B 06/1acTK LLEHHOCTM HAYYHOro NO3HAHMUA:

- chOPMMPOBAHHOCTb MWPOBO33pEHUS,
COOTBETCTBYIOLEIN0O  COBPEMEHHOMY  YPOBHIO
pPasBMTUA HAyKM U OOLLECTBEHHOM MPAKTUKMK,
OCHOBAHHOIO Ha avanore KYNbTyp,
CNocobCTBYOWErO OCO3HAHMIO CBOEro MecTa B
NONMKY/IbTYPHOM MUPE;

- COBEpLUEHCTBOBaHME A3bIKOBOW M YMTATE/IbCKOM
KYNbTypbl KakK CpeAcTBa B3aMMOAENCTBUA MeEXAY
NOAbMU U NO3HAHUA MUPA;

- OCO3HaHMEe LEHHOCTM Hay4yHOW AeATeNbHOCTH,

FOTOBHOCTb  OCYLLECTBAATb MPOEKTHYIO U
nccnenoBaTeNbCKyo AeATeNbHOCTb
MHAMBUAYANbHO U B rpynne;

OBnageHue YHUBEpCaNAbHbIMM yuebHbiMKu

No3HaBaTeNbHbIMU A,ENCTBUAMM:

B) pabota c Hpopmaymeit:

- B/lageTb HaBblKaMW MOJyYeHUa UHPOPMaLUM U3
MCTOYHMKOB pPasHbIX TWUMOB, CaMOCTOATE/NIbHO
OCYLLECTBNATb NOUCK, aHaNN3, CUCTEMATU3ALUIO U
WHTepnpeTauuio MHGOPMaLUN Pa3IUYHbIX BUAOB
n Gopm npeacTaBNeHUS;

- c034aBaTb TEKCTbl B pPas/iMyHbIX dopmaTax C
YYETOM Has3HayeHus WuHbopMauMM U LEeNeBou

ayauTopumn, BblbMpaa onTumanbHyio  dopmy
npeAcCTaBNeHUA U BU3yaan3aumu;
- OUEHMBATb [A0OCTOBEPHOCTb, JIETUTUMHOCTb

VIHd)OpN\aLI'VIVI, €e COoOoTBeTCTBME MNMpPaBoOBbIM U

- YyMeTb MNAaHUpoBaTb W  BbINOAHATbL XUMUYECKUA  SKCNEPUMEHT
(npeBpallleHNss OpraHMYECKUX BELLEeCTB MNpM HarpeBaHWUKW, NOAy4YeHUe
3TW/IEHA U MU3YYEHME ero CBOWMCTB, KAYeCTBEHHblE PeakuMu Ha anbaerngbl,
Kpaxmas, YKCYCHYH KUCNOTy; nAeHaTypauua OenkoB nNpu HarpeBaHuw,
LUBETHble peakuMmM 6enKoB; MNPOBOAUTL pPeakuuMM WMOHHOro 0bMmeHa,
onpeaensatb cpesy BOAHbIX PaCTBOPOB, KAYECTBEHHbIE peaKLuMn Ha cyiboaT-
, KapboHaT- M XJ10pWA-aHUOHbI, Ha KaTMOH aMMOHWSA; pellaTb
3KCNepumeHTasibHble 3agaynM no Temam "Metannbl” n "Hemetannb!") B
COOTBETCTBMM C MNpPaBWUIaMU TEXHWUKM 6esonacHocT npu obpalleHun ¢
BellecTBaMu u nabopatopHbiM 06opya0BaHMEM; NPEACTaBAATb Pe3yabTaTbl
XMMUWYECKOro 3KcnepumeHTa B popme 3anmncu ypaBHEHUN COOTBETCTBYHOLLMX
peakuuii n GopmynmMpoBaTb BbIBOAbI HA OCHOBE 3TUX PE3ybTaToB;

- YMeTb aHa/M3MpoBaTb XMUMWYECKYIO WHPOPMauUMIO, MOAyYaemyo W3
pa3HbIX UCTOYHMKOB (CpPeacTB MaccoBoi WHbopmauun, ceTb NHTepHeT m

Apyrue);

- Bnagetb OCHOBHbIMM METO4aMWU HAYYHOro no3HaHMA Bewecte U
XMMUNYECKUX ABNEHUN (Ha6l1}0,£l,eHMe, namepeHue, SKCNEPUMEHT,
MOAEeNMpoBaHue);

- YMeTb NPOBOAUTb PaACYETbl MO XMMUYECKUM GOpPMYyaam U YpPaBHEHUAM
XMMUNYECKUX peaKu,Mﬁ C MCcNnonb3oBaHMEM ¢M3M‘-IeCKMX BEJ/INYUH,

XapaKTepusyruinx sewectsa C KONMYeCTBEHHOWM CTOPOHDbI: Mmacchbl, obbema
(HOpM&J’IbeIe yCJ'IOBMﬂ) rasoB, Kojsun4yectBa BeuWecCTBa, WUCNO/N1b30BaATb
CNCTeMHblE XMMUNYECKNE 3HaHUA ONA NPUHATUA pELLIEHMl;’I B KOHKPETHbIX
HKU3HEHHbIX CUTYaLUAX, CBA3AHHbIX C BEWECTBAMU N UX NTPUMEHEHNEM




MOPaNbHO-3TUYECKMM HOPMaM;
- Mcnosib3oBaTb CpeacTBa MHPOPMALMOHHbLIX W

KOMMYHUKALUMNOHHbIX TEXHONOTMN B peLlleHuun
KOTHUTUBHbIX, KOMMYHMKATUBHbIX n
OpraHM3aUMOHHbIX 33aga4y Cc  cobawaeHuem
TpeboBaHMN 3PrOHOMUKKN, TEXHUKK Be3onacHoCTH,
rTMrMeHbl, pecypcocbepeskeHunsa, npaBoOBbIX U
3TUYECKUX  HOPM, HOPM  MHGPOPMALMOHHOM
6esonacHocTy;

- BNlafieTb HaBblKaMM PAacno3HaBaHMA U 3aLLUTDI
nHpopmaumn, MHGOPMaLMOHHOM He30nacHOCTH
JINYHOCTK;

OK 04.
9¢pdeKkTUBHO
B3aMMOJENCTB
oBaTb U
paboTaTb B
KONNeKTMBE U
KoMaHzae

- rOTOBHOCTb K CamopassnUTUio,
CaMOCTOATENIBHOCTU U CamoonpeneneHuio;
-OBN1ageHune HaBblKaMu yqe6Ho-

nccnenoBaTeNbCKoM, MPOEKTHOM WU couMaNbHOM
AeATeNbHOCTY;

OsnapeHue YHUBEpCanbHbIMU
KOMMYHUKATUBHbIMU AEUCTBUAMM:

6) coBMecTHaA AeATeNbHOCTb:

- MOHMMaTb W WCNO/b30BaTb MNPEUMYLLECTBA
KOMaHAHOM U UHANBMAYANbHOW paboThl;

- NPWUHMMATb LUEeAn COBMECTHOM AeATeNbHOCTH,
OpraHn3oBbIBaTb U KOOPAMHUPOBATL AENCTBUA NO
ee [OOCTUMKEHWIO: COCTaBAATb NAaH AeNCTBUM,
pacnpenensatb POAU C y4eTOM MHEHUI Y4aCTHUKOB
0b6cyKaaTb pe3ybTaTbl COBMECTHOM paboThl;

- KOOPAMHMPOBATb M BbINOAHATL paboTy B
YCNOBUAX peanbHoro, BUPTYasIbHOroO "
KOMBWHMPOBAHHOIO B3aUMOAENCTBUS;

- OCYLLecCTBNATb MNO3UTUBHOE CTpaTernyeckoe

- YMeTb MJIaHMPOBaTb M  BLINONHATbD  XMMMUYECKUIA  IKCNEPUMEHT
(NnpeBpalweHna oOpraHMYECKMX BELWECTB MNPU HarpeBaHWMU, MONAyYeHue
3TU/IEHA U MU3YYEHUE €ro CBOMCTB, KaYeCTBEHHbIE Peakuuu Ha anbaerngbl,
Kpaxmas, YKCYCHYH KUCNOTy; AeHaTypauua 6enkoB nNpu HarpeBaHuw,
LUBETHble peakuMm 6enKoB; MPOBOAUTL pPeakuuMM WMOHHOro 0bMmeHa,
onpeaensaTb cpeay BOAHbIX PaCTBOPOB, KAYECTBEHHbIE peaKLuMn Ha cyaboaT-
, KapboHaT- W XxJ0pWUA-aHUOHbI, Ha KaTMOH aMMOHMSA; pelaTb
3KCcnepuMmeHTanbHble 3agaun no Temam "Metannbl" u "Hemetannol") B
COOTBETCTBMM C MNpaBUIaMU TEXHUKM 6e3onacHocT npu obpalleHun c
BellecTBaMu U nabopaTtopHbiM 060pya0BaHMEM; NPEACTaBAATb Pe3yAbTaThl
XMMUWYECKOro 3KcnepumeHTa B popme 3anmncu ypaBHEHUN COOTBETCTBYIOLLMX
peakuuii n GopmynmMpoBaThb BbIBOAbI HA OCHOBE 3TUX Pe3y/1bTaToB




noBeAeHWe B Pas3/INYHbIX CUTyaUMAX, NPOABAATb
TBOPYECTBO U BOOOpaXKeHue, bbITb
MHULNATUBHbIM

OBnapeHne yHUBEPCAZIbHbIMU PEryiaTUBHbIMU
pencresmamum:

r) npuHATHMe ceba u apyrux nroaei:

- NPUHMMATb MOTUBbI U aPrYMEHTbI APYruUX Ntoaen
npwn aHanunse pesynbTaToB AeATENIbHOCTY;

- NpM3HaBaTb CBOE NPaBO W NpaBo APYrux nwoaen
Ha OLWNBKYU;

- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C
No3uLMK APYroro YeI0BEKa;

OK 07.
CopeincTBoBaTth
COXPaHEeHUIO
OKpy»Katouen
cpenpbl,
pecypcocbepe
YKEeHUIo,
NPUMEHATb
3HaHKUA 06
N3MEHEHUN
KAuMmara,
NPUHLMMbI
beperxnnsoro
NPOW3BOACTBA,
apPeKTUBHO
AencTeoBaTth B
Yype3BblYalHbIX
CUTyaumsx

B 06.1acTK 3K0/I0rMYEeCcKoro BOCNUTaHUA:

- chOPMMPOBAHHOCTb 3KOJIOTMYECKON Ky/NbTypbl,
NoOHMMaHWe BINAHUA COLMAIbHO-IKOHOMMYECKUX
NPoLEeccoB Ha  COCTOAHME  MNPUPOAHON U
COUMaNbHON cpefibl, OCO3HaHue r106anbHOro
XapaKTepa 3KoN0rnYeckmnx npobiem;

- NNaHUPOBAHME M OCYLLECTBEHUE AEUCTBUA B
OKpy’Kalowen cpene Ha OCHOBe 3HaHMA uenen
YCTOMYMBOrO Pa3BMUTUA YENOBEYECTBA;
aKTUBHOE HEenpuATUe LOEeNCTBUN,
Bpes OKpyrKatolwen cpeae;

- YMEHMe npOorHo3npoBaTb HebnaronpusaTHbIE
3KoJIornyecKkme nocneacTsma npegnpuHUMaeMblx
OencTBMin, NpeaoTepawaTh uX;

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

NPUHOCALWUNX

AeATeNbHOCTU

- cbopmmupoBaTb MNPEACTaBNEHUA: O XMMMYECKOM  COCTaBAAOLWEN
€CTEeCTBEHHOHAYYHOW KapTUHbI MUPa, PON XMMMUU B MO3HAHUM ABNEHUN
npupoabl, B GOPMUPOBAHUM MbBIWAEHUA U  KYAbTYpbl JUYHOCTU, ee
dYHKUMOHANbHOW FPaMOTHOCTU, HEOBXOANMMOW ANA PeLleHUs NPAKTUYECKMX
3a/1a4 U 3KONOMMYECKM 06OCHOBAHHOMO OTHOLIEHUA K CBOEMY 340POBbIO U
npupoaHoOn cpeae;

- YyMeTb co61t04aTb NPaBMAa 3KONOTMUYECKN LenecoobpasHoro noseaeHusa B
6bITYy U TPYAO0BOM AEATENbHOCTU B LENAX COXPAaHEHUA CBOEro 340p0OBbA U
OKpy)Kalowen NpupoaHON cpebl; Y4MTbiBaTb ONACHOCTb BO3AENCTBUA Ha
KUBble OpraHM3Mbl OnpeaeneHHbIX BEWEeCcTB, MOHNUMasA CMbIC/ MOKasaTens
npeaenbHoM AONYCTUMOMN KOHLEHTpaLmUm
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MnK3...

MK yKa3sbliBatoTca B cooTseTcTeum ¢ PrOC Cro peanusyemoit npodeccuu / cneumanbHOCTH
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2. CTPYKTYPA U COAEPXXAHUE OELIJ,EOBPA3OBATEI'IbHOVI ANCUUN/IUHDI
«XUMUfA»

2.1. O6vem gucumMnanHbI U BUADbI yuebHo paboTbl

Bupg yuyebHoW paboTbi O6bem B yacax
0O6bem obpasoBarTesibHOM NPOrpamMmmbl AUCUUMIUHDI 72

B T.u.

OcHoOBHOe coaepXKaHue 64

BT. Y.

TeopeTnyeckoe obyyeHue 30
NpaKTUYecKme 3aHATUA 24
NabopaTopHble 3aHATUA 10

NMpodeccnoHanbHO-OPUEHTUPOBAHHOE CoaepKaHme (coaeprkaHune

NPUKNaAHOro moayns) 6
BT. Y.

TeopeTnyeckoe obyyeHune 2
NpaKTUYECKME 3aHATURA 4
MpomexyTouHana aTTecTauma (3ayer) 2
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2.2. TemaTuyecKkunii NnaH u cogep’aHue AUCUUNIUHDI

HauvmeHoBaHue

CopeprkaHue yue6Horo marepmana (0CHoBHOe M NpodheccMoHaIbHO-OPUEHTUPOBAHHOE),

O6bem yacos

dopmupyembie

pasaenos u Tem NnabopartopHbie U NPaKTUYECKUe 3aHATUA, NPUKNAAHOK MOAY/b KOMneTeHuuun
1 2 3 4
OcHOBHOe copgepXKaHue 64
Paspen 1. OCHOBbI CTPOEHUA Bel,ecTsa 6
Tema 1.1. OcHoOBHOe coaepXKaHue 4 OK 01
CtpoeHune aTomos
XUMUYECKNX TeopeTnueckoe obyueHue 2
3/1IeMEHTOB U N .
npMposa CoBpemeHHaa mogenb CTpoeHMA aToma. CUMBONNYECKMA A3bIK XUMWUU. XUMUYECKUA SNEMEHT.
S AMUIECKOI ONeKTPOHHasa KoHourypauma atoma. Knaccudumkauma XMMUYECKUX 31eMeHToB (s-, p-, d-3/1emeHTbl).
CBA3N BaneHTHble 3/IEKTPOHbI. BaneHTHOCTb. DNEeKTPOHHaA npmpoaa XMMUYECKOM CBA3MU. 2
ONeKTPooTPULATENBHOCTb. Buabl XMMMYecKon cBA3KM (KOBaZieHTHasA, WOHHaA, MeTannuyeckas,
BOAOpPOAHasA) U cnocobbl ee 0b6pasoBaHms
MpakTnyeckne 3aHATUA 2
PeweHne 3apgaHMi Ha WCNONb30BaHWE XMMWYECKOM CUMBOJIMKM W HA3BaHMW COeAMHEHWIM MO
HOMEHKNATYPE MENKAYHAPOAHOIro COl3a TEOPETUYECKOM M MPUKNALHOM XUMUU U TPUBUANbHbIX
Ha3BaHWIM ONS COCTAaBAEHUA XMMMUYECKMX GOPMYN ABYXaTOMHbIX COeAMHEHWUI (OKcmaos, cynbdnaos,
rMapuaoBs v T.M.) U APYrMx HEOPraHUYECKMX COeAUHEHWNIN OTAENbHbIX KN1acCOoB. 2
MpaKTnyeckme 3agaHNA HA YCTAHOBJ/IEHME CBA3MN MEXKAY CTPOEHMEM AaTOMOB XMMMUYECKUX INEMEHTOB U
nepuoanyeckum U3MeHeHMEM CBOMCTB XMMMUYECKUX 3/IEMEHTOB U UX COEAUHEHUN B COOTBETCTBUMU C
nonoxeHnem lMepnoanyeckom cucTemsl.
Tema 1.2. OcHoOBHOe coaepXKaHue 2 OK 01
MNepuogmyeckmi OK02
2

n PaKTU4ecKkue 3aHATUA
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3aKOH M Tabanua

oW,

MeHaeneesa

MNepurogmyeckas cuctema xummnyeckmnx anemenTos [.N. MeHaeneesa. PUsanyecknin cmbic
MNepuogmyeckoro 3akoHa .M. MeHgeneeBa. 3aKOHOMEPHOCTM U3MEHEHUA CBOMCTB XMMUYECKUX
3/IEMEHTOB, 06pa3yembIX UMW MPOCTbIX U C/I0XKHbIX BELLECTB B COOTBETCTBUM C NOIOKEHUEM
XMMUYEeCKoro anemeHTa B MNepuoamyeckor cucteme. Mmposo3speHYecKoe U Hay4yHoe 3HavyeHne
Mepuognueckoro 3akoHa A.U. Mengeneesa. lMporHo3sbl [.U. MeHgeneesa. OTKpbITUE HOBbIX

2
XUMUYECKUX 3IEMEHTOB.
PeweHne NpakTMKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3aaHMUIM HA XapaKTepu3aumno XMMUYECKUX
anemeHToB «MeTannnyeckme / HemeTananMYecKkme CBOMCTBA, 31EeKTPOOTPMLATENBHOCTb XMMUYECKUX
31eMEeHTOB B COOTBETCTBMMU C UX 3NIEKTPOHHbIM CTPOEHMEM U NOJIOXKEHNEM B NEPUOANYECKON CUCTEME
Xnmmdeckumx anemeHTtos .. MeHaeneesa»
Pasgen 2. Xumunuyeckue peakumm 10
Tema 2.1. Tunol OcHoOBHOe€ coaepKaHue 4 OK 01
XMMUYECKUX
o 2
peaKLii TeopeTnueckoe obyueHue
Knaccndumkauma n TMnbl XMMUYECKUX peakumMi € y4acTmem HeopraHuyeckmx sewects. CoctaBieHne
YPaBHEHUI peakLmii COeAUHEHNA, PA3NOKEHUA, 3ameLLleHMA, 0OMeHa, B T.4. peakL i ropeHus,
OKUCNEeHUA-BOCCTAHOBAEHMUA.
YpaBHeEHWNA OKUCNeHUA-BOCCTaHOBAEHUA. CTeneHb okncneHna. OKUCAnTeNb U BOCCTAaHOBUTEIb. 2
CocTaBneHue 1 ypaBHMBAHWE OKMCANTENbHO-BOCCTAHOBUTENbHBIX PEAKLMA MEeTOA0M 3/IEKTPOHHOIO
6anaHca. OKMCANTENBHO-BOCCTAHOBUTE/IbHbBIE PEaKLUM B MPUPOAE, MPOM3BOACTBEHHbIX NpoLEeccax u
XU3He[eATeNbHOCTU OPraHU3MoB
MpakTnyeckne 3aHATUA 2
KonunyectBeHHble OTHOWeEHUA B XMMUKN. OCHOBHble KONMYECTBEHHbIE 3aKOHbl B XMMWU U pacyeTbl No
YPaBHEHUAM XMMUYECKUX peakuui. Monb Kak eguMHMuA KonumyecTsa BellectBa. MonspHaa macca.
3aKOHbl COXpPaHEHMA MacCbl U 3Heprun. 3akoH Asoragpo. MonsapHbI 06bem rasos. OTHocuTeNbHasA 2
NNOTHOCTb ra3oB. PacyeTbl MO YypaBHEHUAM XMMUYECKUX PeaKLMA C UCNONb30BaHNMEM MaccChbl, 0bbema
(HopmanbHble ycnoBuMA) ra3os, KOIMYECTBA BELLLECTBA
Tema 2.2. OcHoOBHOe coaepXKaHue 4 OKO01
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dnekTponnTnyecka | Teopetnueckoe obyueHue 2 OK 04
A auccoumauma n y
MOHHBIA O6MEH Teopusa aNEKTPONUTUYECKOM guccoumaummn. MoHbl. DNEKTPONUTLI, HEINEKTPOAUTbI. PeakumMm MOHHOrO

obmeHa. CoctaBneHue peakuuit MOHHOro obmeHa MyTem COCTABAEHMA MX MOJHbIX U COKPALLEHHbIX 2

WNOHHbIX ypaBHEHUN. KNCIOTHO-OCHOBHbIE peakLMn. 3a4aHNA Ha COCTaB/IEHNE MOHHbIX PeaKLuuii

NabopartopHbie 3aHATUA 2

NabopaTtopHan paboTa “Tunbl XUMUYECKUX peakLuii”.

NccnepoBaHue TMNOB (MO COCTaBY M KOMYECTBY MCXOAHbBIX M 06Pa3yHOLMXCA BELLECTB) M MPU3HAKOB 5

XMMUYECKUX peaKkunit. MposeaeHne peakumnii MIOHHOro obmeHa, onpeaeneHue cpeapbl BOAHbIX

pacTBOPOB. 3a4aHNA HA COCTAaBNEHME NOHHbIX PeaKLni
KoHTponbHasa

CTpoeHue BeLecTBa U XMMUYECKMEe peakLLmm 2
pa6orta l
Pasgen 3. CTpoeHue M CBOMCTBA HEOPraHNUYECKUX BELLECTB 16
Tema 3.1. OcHOBHOe€ coaepKaHue 4 OKO01
Knaccuoumkaums, 6 OK 02

TeopeTnyeckoe obyyeHune
HOMEHKNaTypa u P y 2 MnK...
CTpoeHue MpeameT HeopraHMyeckol xummn. Knaccudukauma HeopraHnueckmx sellects. MpocTble 1 CI0XHble
HEOPraHN4eCckMUX  |geiectBa. OCHOBHbIE KNACChl COMHbIX BelLecTs (OKCUAbI, TMAPOKCMAbI, KUCAOTbI, COnn). B3aMmocsasb
BeELWeCTs HeopraHM4YeCcKMX BeLLLecTB. ArperaTtHble COCTOAHUA BelecTBa. Kpnctannmnyeckme n amopdpHble

BeLLecTBa. TUMNbl KPUCTANIMYECKUX PELLETOK (aTOMHAnA, MONEKYNAPHAA, MOHHAA, MeTaNInyecKas). 2

3aBUCUMMOCTb GM3MYECKMX CBOMCTB BELLECTBA OT TUMA KPUCTANIMYECKON peLleTKU. 3aBUCUMOCTb

XMMUYECKOM aKTUBHOCTM BELLECTB OT BUAA XMMUYECKOMN CBA3M U TUMNA KPUCTANIMYECKOWN PELLETKM.

MpWYnHBI MHOroobpasus BewecTs

MpakTnyeckne 3aHATUA 2

HomeHKnaTypa HeopraHMYeCKMxX BeLecTB: Ha3BaHWe BELECTBA MCXOAA U3 UX XMMMYECKON GpopMy /bl

WIN COCTaBNIEHNE XMMUYECKON POPMY bl UCXOAA U3 HAa3BaHMA BELLECTBA MO MeXAYHAPOAHOM 2

(MIONAK) unu TpuBManbHOM HOMEHKNAType.
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PeweHne npakTUYeCKMX 3a4aHUi No KnaccudpuKaumm, HOMEHKAAType U XMMUYecKMm dopmynam
HEOPraHMYeCKUX BELLECTB Pa3/IMYHbIX KAAcCOB (yrapHbl ras, YrJeKUCAblM ras, amMMaK, raweHas
N3BECTb, HEraweHas M3BeCTb, MUTbEBasA COA4A M APYIUX): Ha3blBaTb M COCTaBAATb GOPMYJIbl XMMUYECKUX
BELLEeCcTs, onpeaenaTb NPUHAANEKHOCTb K Knaccy.

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

Tema 3.2. dusuko- | OCHOBHOE cogeprKaHue OK 01
XUMUYECKMe OK 02
o TeopeTtnueckoe obyueHue
CBOMCTBA MnK...
H raHMYeCcKmnx o
eopraHuniec MeTannbl. O6bwue Pusnyeckme U XMMMUYecKMe cBOMCTBA mMeTannoB. Cnocobbl nonyvyeHua. 3HavyeHue
BelecTs MEeTas/IoB M HEMETa/ZIoB B MPUPOAE W KU3HeAeATe/IbHOCTM YenoBeKa M opraHuMsMos. Kopposus
MEeTa/I/I0B: BUAblI KOPPO3MK, CNOCODBbI 3aLLUTbI METAN/IOB OT KOPPO3UK
HemeTtannbl. Ob6bwme d¢usnyeckme M XMMUYECKME CBOMCTBA HEMETaNsIoB. TUMWUYHble CBOMCTBA
HemeTannos IV— VII rpynn. Knaccudumkauma n HomeHKnatypa coeamHeHnm HemeTtannos. KpyroBopoTbl
6MOreHHbIX 3/1eMEHTOB B NpUpoae
XMMMYEeCKne CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUYECKMX BELLECTB (OKCUA0B, FTMAPOKCUA,0B, KUCAOT,
conen n ap.). 3aKOHOMEpPHOCTM B USMEHEHMW CBOMCTB MNPOCTbIX BELWECTB, BOAOPOAHbIX COeANHEHN,
BbICLUMX OKCUAO0B U TMOPOKCNA0B
MpaKTnyecKkne 3aHATUA
CoctaBneHne ypaBHEHWUI XMMWUYECKUX PeakLMM C Y4aCTMEM MPOCTbIX M CAOXKHbIX HEOPraHMYEeCKMX
BELWECTB: METaNI0B U HEMETAN/IOB; OKCMAOB METAN/NI0B, HEMETANN0B N amMPOTEPHbIX I/EMEHTOB;
HEOPraHMYeCcKMX KUCNOT, OCHOBaHMIN U amOTEPHbIX T[UAPOKCUMAOB; HEOPraHUYECKUX CONEN,
XapaKTepU3yoLNX X CBOMCTBA.
PeweHne NpakTMKO-OPMEHTUPOBAHHbLIX TEOPETUYECKUX 3aJaHUMA HA CBOWMCTBA, COCTaB, MOJydYeHUE U
6e3onacHOe WCNONb30BaHWE Ba*KHEWIWINX HEOPraHMYECKMX BeWecTB B ObiITy M NpaKTUYECcKoWu
0eATeNIbHOCTN YeN0BEKaA
Tema 3.3. OcHoOBHOe coaepXKaHue OK 01
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NaoeHTndmKauma NabopaTtopHble 3aHATUA 2 OK 02
HeopraHMYecKnx OK 04
BewlecTs NabopaTopHana paboTa «MaeHTUDMKaLMA HEOPTAHNYECKMX BELLECTBY.

PeweHne 3KCNEPUMMEHTANbHbIX 33Za4 MO XMMWYECKMM CBOMCTBAM METAN/IoB U HEMeTansioB, No

pPacno3HaBaHUIO U NOYYEHUNIO COEANHEHUI METANNI0B U HEMETANNOB. 5

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

XapaKTepPHbIX KayeCTBEHHbIX peakuuit. KayecTBeHHble peakumMn Ha cynbdaT-, KapboHaT- U xnopua-

AHMOHbI, Ha KATUOH aMMOHMUA
KoHTponbHasn o

CBOWMCTBA HEOPraHMYECKUX BELLLECTB 2
pa6ora 2
Paspen 4. CTpoeHue 1 CBOMCTBA OPraHMYECKUX BelecTs 24
Tema 4.1. OcHoOBHOe€ coaepKaHue 4 OK 01
Knaccnoukauyms, MK...
CTpoeHMe Y TeopeTuueckoe obyuyeHue 2
HOMEHKNATYpa MoABNeHMe M1 pa3BUTME OPraHNYECKOM XMMUK KaK HayKu. [peameT opraHMyeckoi xummmn. MecTo u
OpraHU4ecKmx 3Ha4YeHMe opraHMYECKon XMMUU B CUCTEME €CTECTBEHHbIX HayK.
BewecTs Xumunyeckoe CTpoeHue KaK MopAaoK coeAuHEeHWA aTOMOB B MOJIEKY/ie COr/laCHO UX BaJIEHTHOCTW.

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

YrnepogHbI CKeNneT OpraHMYeCcKor MOJIeKy/bl. 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMUYECKOTO

CTPOEHMA MOoNeKYA. M3omepua n nsomepol. 2

MoHATMEe 0 ¢YHKUMOHanbHOM rpynne. Pagaukan. [puHUMNibl  KnaccuduKaumm  OpraHUYecKux

coeauHeHnin. MexayHapoaHaa HOMEHKAATypa M NPUHUMAbI  HOMEHKANATYPbl  OPraHMYECKMX

coeguHeHni. MoHATME 06 a3oTcodep’Kalux COoeaAuHEeHMAX, BUONOrMYECKM aKTUMBHbIX BelLlecTBax

(yrneBopgax, *Kupax, 6enkax M pAOp.), BbICOKOMONEKYNAPHbIX COeAuMHEeHMAX (MoHOoMep, MoAuMmep,

CTPYKTYPHOE 3BEHO)

MpakTnyeckne 3aHATUA 2

HomeHKnaTypa OpraHMYecKUx CoeaMHEHWUI OTAENbHbIX KAaccoB (HACbIWEHHbIe, HEeHACbIWEeHHbIE U

apomaTunyecKkue yrnesoaopoabl, cnnpTbl, GeHoNbl, anbAernabl, KETOHbl, KAPOOHOBbLIE KUCNOTbI U Ap.) 2

CocTaBneHue MNOMHbIX U COKPALLEHHbIX CTPYKTYPHbIX GOPMYN OPraHMYecKUX BELLECTB OTAE/bHbIX

17




KNaccoB, MCMONb3ys UX HA3BaHUA MO CUCTEMATUMYECKOM W TPUBWAJIbHOM HOMEHKNAType (3TuneH,
aueTuneH, ravuepuH, deHon, popmanbaerna, YKCycHaa KUCNoTa, ruuMH). PacyeTbl npocTteiien
bopMy bl OpraHNYECKON MONEKY/IbI, UCXOAA U3 31EMEHTHOrO cocTaBga (B %)

Tema 4.2.
CsolicTBa
OopraHU4Yecknx
coeguHeHUM"

OcHOBHOe cogep)KaHue

12

TeopeTuueckoe obyuyeHue

dU3NKO-XMMMYECKME CBOMCTBA OPraHUYECKUX COeAMHEHUN OTAeNbHbIX KaaccoB (ocobeHHOoCTH
KnaccuduKauum U HOMEHKNATYPbl BHYTPU Knacca; roMoN0rMyeckuin paa u obuias ¢popmyna; usomepus;
dU3NYECKME CBONCTBA; XMMMYECKME CBOMCTBA; CNOCODbLI NOMyYeHus):

— npegenpHble yrnesogoposbl (a}'IKaHbI n LI,VIKJ'IOEU'IKaHbI). fopeHMe meTaHa KaK OAMH M3 OCHOBHbIX
MCTOYHUKOB TEMNJIa B NPOMbIWNIEHHOCTU U 6bITy. CsolicTBa NnPpUpPoO4HbIX yrneso4oponoB, HaXxoXaeHne B
npupoae n npumeHeHne ankaHos,

— HenpeaenbHble (al'IKeHbI, dJIKUHbI U aJ'II'(aLI,MeHbI) M apomaTuyeckue yrnesogoponpl. lopeHune
aueTnneHa Kak UCTOYHUK BbICOKOTEMNEPATYPHOTO NAaMeHN ONA CBAPKU N PE3KN METAN/10B

— KMCNopoacoaep Kalme coegmHeHua (cnupTbl U GeHobl, KAPOOHOBbIE KUCNOTbI M 3GMpPbI, aNbaernabl
M KETOHbI, XWpbl, yrnesoAbl). MpakTMYeckoe NPUMEHEHUEe 3STUAEHTIMKONA, FAULepuHa, deHona.
MpumeHeHne dopmanbaervaa, aueTanbAerva, YKCYCHOW KWUCAOTbl. Mblna Kak COMM  BbICLIKX
KapbOHOBbIX KMC/OT. MotoLLme CBOMCTBA Mbl/ia

— as3oTcogepxawune coeanHeHUA (aMMHbI M aMMUHOKUCNOTLI, 6el'IKM). BbICOKOMOI'IeKyI'IﬂprIe
coegnHeHunA (CMHTeTW—IeCKMe 7 6MOJ'IOI'M‘-IECKM-aI-(TMBHbIe). MOHOMep, nonnmep, CTPyKTypHoe 3BeHO.
r|0!1MMepM3aLI,MF| 3TUNE€HA KaK OCHOBHOE HanpaBsieHUNe ero ncnosib30BaHUA.

leHeTn4ecKan cBA3b mexay Knaccamu opraHnM4YeCKux COGAMHGHMM

n PaKTU4ecCKkue 3aHATUA

CBOMCTBA OPraHMYECKUX COEAMHEHWI OTAEeNbHbIX KaaccoB (TpMBMANbHas W  MeXAyHapoaHas
HOMEHKNATypa, XMMMUYECKME CBOMCTBA, CMNOCOBbI NONyYeHUA): npeaenbHble (anKaHbl U LMKA0aKaHbl),
HenpeaenbHble (aNKeHbl, aKMHbI U aNKaAneHbl) U apoOMaTUYECKMe YrAeBoaopoabl, CNMPTbl U GeHOobI,
KapboHOBble  KMCAOTbl W 3GUpbl, anbaernabl W  KEeTOHbl, aMWHbl W  aMUHOKMCAOTHI,
BbICOKOMO/IEKYNAPHbIE COeAMHEHUA. 3a4aHMA Ha COCTaBNeHME YPaBHEHWN XMMMUYECKUX peaKkuuit C

OK 01
OK 02
OK 04
TK...
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ydyactmem opraHn4YeCckux sewects Ha OCHOBaHWMKN X COCTaBa N CTPOEHUA

CocTaB/ieHME CXeM peaKkumit (B TOM uucie NOo MNpeaoXKeHHbIM LenoyYkam npeBpaLleHuni),
XapaKTepum3yoLWUX XMMUYECKMEe CBOMCTBA OPraHUYeCKUX COEANHEHWNIM OTAENbHbIX KNacCcoB, CNOCobbl UX
NoNy4YeHMA W Ha3BaHWE OpPraHUYEeCKUX COEAMHEHUIN MO TPUBMANBHOW WAN  MEeXAYHapOAHOM
CUCTEMATUYECKON HOMEHKNAType.
PeweHne nNpPaKkTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3aAaHUM Ha CBOMCTBA OPraHUYECKUx
COeANHEHWNI OTAENbHbIX KNaccoB

NaboparopHasa pabota

NabopaTtopHan paboTta “lNpeBpalleHns opraHNYEeCKUX BELECTB Npu HarpesaHum".
MonyyeHune sTUIEHA U U3yYyeHMe ero cBoncTe. MoaennpoBaHne MOIEKYT U XMMUYECKUX NPeBPaLLEHNI
Ha Npumepe 3TaHa, 3TUAEeHa, aueTuaeHa u ap.

Tema 4.3.
NaeHTMdmKauma
OpraHnYecKmx
BELLECTB, UX
3Ha4YeHue n
nPUMeHeHue B
6bITOBOM U
NPOW3BOACTBEHHO
"N neatTenbHOCTU
YyenoBeKa

OcHOBHOe€ coaepKaHue

TeopeTnueckoe obyueHue

BuoopraHuueckne coeauHeHus. lMpumeHeHne W HBuonormyeckas posb yrnesogos. OKucneHue
YrNeBoAOB — WCTOYHMK 3SHEPrUM KUBbIX OpraHuamos. O61aCTM NPUMEHEHMA aMUHOKMUCAOT.
MpespaweHnsa 6enkoB nuwM B opraHusame. buonornyeckne ¢yHKUMKM 6enkos. Buonornyeckue
bYHKLMM KMPOB. PONb OPraHMYECKOW XMMUK B peLleHnn npobiem nuwesoin 6e3onacHocTH

Ponb Opl'aHW—IeCKOﬁ XMMUn B peweHnmn r|p06neN\ 9Hepl'eTM‘-IeCI-(0ﬁ 6e3OI'IaCHOCTM, B pPa3BuUTUmn
megnunHbl, Co3aaHnmM HOBbIX MAaTeEPUAIOB, HOBbIX NCTOYHUKOB SHEPTNN (aJ'IbTepHaTMBHbIe MCTOYHUKU
3HepFMM). OnacHocTb BO3,CL€V1CTBMH Ha XuBble OpraHn3mbl OpraHMYeCKMX BeWwecCTB OTAENbHbIX
Knaccos (yFI'IeBO,ELOpO,CI'bI, cnunpThl, dDEHOJ'IbI, XnopopraHn4eckme nponssogHbie, anbaernabl U ,u,p.),
CMbIC/N NOKa3aTenAa npegenbHo ,CI,OI'IVCTMMOIZ KOHUEeHTPaunmn

NabopaTopHble 3aHATUA

NabopaTtopHan paboTa: “UaeHTUDMKALMA OPraHUYECKMX COeANHEHWNIA OTAENbHbIX Knaccos”

NaoeHTdUKALMA OpraHUYECKUX COoeAMHEeHMIA OTAENbHbIX KAaccoB (Ha npuMmepe anbAervaos,

OK 01
OK 02
OK 04
K...
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Kpaxmana, YKCYCHOW KMUCNOTbl, BENKOB M T.M.) C UCMONb30BAHNEM UX DU3UKO-XUMUYECKUX CBOWCTB U
XapaKTEPHbIX KayeCTBEHHbIX peakumit. [leHatypaums 6enka npu HarpeBaHuu. LiBeTHble peakumm
6enkoB. BO3HMKHOBEHWE aHANUTUYECKOrO CUTHaMa C TOYKM 3PEHUS XMMUYECKUX MNPOLLECCOB MNpu
NPOTEKAHUM  KAuyeCTBEHHOW  peaKkuuu, nos3sondAwwen  UAeHTUPUUMPOBATL  MPEAJIONKEHHbIE
OpraHuYecKme BeLecTsa

KoHTpONbHaA CTpyKTypa 1 CBOIMCTBA OpraHMYECKNX BELLLECTB
pa6orta 3
Paspen 5. KnHeTnyeckmne u TepmoaMHammuyeckme 3aKOHOMEpPHOCTU NPOTEKAHMUA XUMUUYECKUX peaKLunii
CkopocTtb OcHOBHOe cogepXKaHue OKO01
XUMMYECKUX OK 02
peakuum. rK...
Xumunyeckoe
paBHOBecue
TeopeTnueckoe obyueHue
CKOpOCTb peaKkuuu, ee 3aBUCMMOCTb OT Pa3IMYHbIX GaKTOPOB: NPUPOAbI Pearnpytowmx BeLLecTs,
KOHLEHTPaLUUN pearvpylowmx BewecTs, TemnepaTtypbl M MNAOWAAM PEaKLMOHHOM MNOBEPXHOCTH.
Tennosble 3GEKTbI XMMUYECKUX PeaKLUUIA. DIK30- U IHAO0TEPMUYECKNE, PeaKLMN.
O6paTMmocTb peakuuit. XMMUYECKOe pPaBHOBECME M €ero CMelleHue NoA AeWCTBMEM Pa3IUYHbIX
$aKTOpoB (KOHLEHTPAUMA peareHTOB WAM NPOAYKTOB peaKkuuw, p[asneHWe, TemnepaTypa) 4na
CO34aHMA ONTUMANbHbLIX YCNOBUIN NPOTEKAHMA XMMUYeCcKMX npoueccos. MpuHuun Jle WaTtenbe
MpakTnyeckne 3aHATUA OK 01
B OK 02
PeweHne NpaKkTMKO-OPMEHTUPOBAHHbLIX 334aHMM HA aHanAu3 GAKTOPOB, BAMAIOWMX Ha M3MEHeHue K

CKOPOCTM XMMMYECKOI peakumu, B T.4. C NO3ULUIA IKONOTUYECKM LLenecoobpasHoro noseseHus B bbiTy
1 TPYZ0BOM AeATENbHOCTM B LLeNSX COXPAaHEHMA CBOETO 340P0BbA U OKPYKatoLWwen NPUPOLHONM cpeabl.

PelweHne nNpPaKTUKO-OPUEHTUPOBAHHbLIX 33a4aHWUMA Ha NpuUMeHeHue npuHumna Jle-Wartenbe ans
HaXOXAEeHUs HanpaBiAeHWUA CMELLEHMA PaBHOBECUA XMMWMYECKOM peaKkuuMuM W aHanv3 (aKTopos,
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BANAKOWMNX Ha CMeLlLeHne XMMNYECKOro pasHoBeCcuAa

Pasaen 6. PacTtBopbl
Tema 6.1. OcHoOBHOe coaepXKaHue OK 01
MoHAaTne o OK 02
pacTeopax TeopeTuueckoe obyuyeHue OK 07
PacTBopeHMe KaK ¢U3MKO-xMMuyeckuii npouecc. PactBopbl. Cnocobbl NpuUroToBaeHUs PacTBOPOB. MK...
PactBopumocTb. MaccoBaa [ons pacTBOpeHHoro BewectBa. CMbICn MoKasaTenda npeaenbHo
A0NYCTUMOM KOHUEHTPALMN U ero UCNO/b30BaHME B OLLEHKE 3KO/I0rMYecKkolr 6e3onacHoCcTy.
MpaBuna 3sKonornyeckn uenecoobpasHoro nosefeHus B ObITy U TPyAOBOM AEATENbHOCTU B LENAX
COXPaHEHWA CBOEro 340P0BbA M OKPYIKAKOLLEN NPUPOLHONM Cpebl; ONacCHOCTb BO3AENCTBMA HA XKUBble
OpraHn3Mbl onpeaeneHHbIX BeLLecTB.
PelweHne NpakTMKO-OPUEHTUPOBAHHbIX PacYeTHbIX 3a4aHUI Ha PACTBOPbI, UCMO/Ib3yeMble B HbITOBOMN M
NPOW3BOACTBEHHOM AeATENIbHOCTM Ye/I0BEKA
Tema 6.2. OcHOBHOe copepXKaHue OKO01
UccnepoBaHue OK 02
CBOVICTB PacTBOPOB NabopaTtopHbie 3aHATUA OK 04
JNlabopaTopHas paboTa «[puroToBaeHNe PacTBOPOB». MK...
MpuroToBneHMe pacTBOPOB 3a4aHHON (MaccoBOM, %) KOHUEHTPaLMK (C NPAKTUKO-OPUEHTUPOBAHHbIMM
BOMpOCamu) n onpeaeneHune cpesnbl BOAHbLIX PAacTBOPOB.
PeweHue 3a4a4 Ha NpUroToBaeHMe pacTBOPOB
MpodeccuoHanbHO-OpueHTUPOBAHHOE coaeprKaHue (coaeprKaHue NPUKNAZHOro moayns)
Paspen 7. Xumusa B 6bITy M NPOU3BOACTBEHHOMW AEATENbHOCTU YeNOBEKa OK 01
OK 02
Xrvmusa B 6bITy U OCHOBHOE cogepiKaHue OK 04
NPOW3BOACTBEHHO
" neATenbHOCTH TeopeTuyeckoe obyueHue OK 07
YyenoBekKa lK...

HoBenwwne AOCTUXKEHNA XMMUYECKOM HayKn un XMMUYECKOoM TexHonornm. Ponb xummnn B obecneveHmm
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9KO/I0TMYECKON, SHEPTreTUYECKOoM M NULLEeBOoM 6e30MacHOCTM, Pa3BUTUN MeduLMHbl. [paBuia nomcka
M aHanM3a XMMUYECKOW WMHPOPMaUUM M3 PasIUYHbIX WUCTOYHMKOB (HayyHaa W y4yebHO-HayyHas
NuTepaTypa, CpeacTsa MaccoBon MHopmauum, cetb MHTepHeT)

MpaKTnyeckue 3aHATUA

Mouck M aHann3 KeMcoB O MPUMEHEHUU XMMWUYECKUX BELLECTB U TEXHONOMMN C y4yeTom byayuiein
npodeccMoHanbHOM  AEATEeNbHOCTM MO  TemMaM: BaXHellwue  CTpouUTeNbHble  MaTepuansl,
KOHCTPYKLUMOHHbIE MaTepuanbl, KPaCKWU, CTEK/IO, KepamMWKa, maTepuanbl AN  3NEKTPOHUKM,

4
HaHOMaTepuanbl, TEKCTU/IbHble BOJIOKHA, MCTOYHWUKM SHEPrMU, OpPraHUYeckne U MUHepasbHble
ya06peHnsn, NnekapCTBEHHbIE BELLECTBA, ObITOBAA XMMMUA.
3awwmrTa: MNpeacTaBieHMe pe3ynbTaToB peLleHns KeicoB B Gopme MUHU-A0KNAAaA C Npe3eHTaunemn
MpomerKyTouHasa aTrecTayma no gucuunauvHe (3auver) 2
72

Bcero
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3. YC/I0BUA PEA/IU3ALUN NPOTPAMMbI OBLLLEEOEPA30OBATE/IbHOW
ANCUUNNTNHDI

3.1. Tpe6oBaHMA K MMHUMAZIbHOMY MaTePUAIbHO-TEXHUUYECKOMY
obecneueHuio

Ona peanusaymMm nporpammbl AUCUMNNHBL AONXHbI ObITb NpPeaycMOTPEHbI
cnepyouwme cneumnasbHble NOMELLEHNA: YYeOHbIN KabUHET XMMUN U/Unn yuyebHOoM
XMMUYeCcKom nabopatopum.

O6opypoBaHMe yuyebHOoro KabuHeta (HarnagHble nocobusa): Habopbl
LAPOCTEPXKHEBbLIX MOAeNeN  MOJIEKYN, MOAENU  KPUCTANJNYECKUX  PeLUeTOK,
KONIEKUMU MPOCTbIX U CNOXKHbIX BELLECTB U/UAN KONNEKUNN NONUMEPOB; KONNEKLMA
roOpHbIX NOPOA, U MUHepanos, Tabanua MeHaeneesa, y4ebHble duabmbl, LUGPOBbIE
obpa3zoBaTesibHble pecypcbl.

TexHuueckne cpeactBa obyuyeHMA:  KOMMbIOTEP C  YCTPOMCTBAMMU
BOCMNPOM3BEAEHMA  3BYKa, MNPUHTEP, MY/JbTUMEAMA-NPOEKTOP C  3KpaHOM,
MYNbTUMELUNNHAA A0CKA, YKa3Ka-Npe3eHTep gNA Npe3eHTauunm.

O6opyaoBaHue nabopatopum M paboumx mect nabopatopum: MeH3YPKM,
NUNEeTKM-KaneNbHULbl, TEPMOMETPbI, MUKPOCKOM, NyMbl, NpeaMeTHbIE N NOKPOBHbIE
CTEKNA, NIaHLWETbl ANA KanenbHbIX peakuuin, dunbTpoBasibHaa bymara, NpOMbIBaNKK,
CTEeKNAHHblIe NpPOobUpPKK, pe3nHOoBble NPoOKK, ¢GOHapuKKN, Habop pPeakTUBOB,
CTEK/NIAAHHbIE NANIOYKM, WTATUBbI ANA NPOOMPOK; MeEpPHble UWAMHAPbLI, BOPOHKMU
CTEKNAHHblIE, BOPOHKU AenuTtenbHble uunMHgpuyeckue (50-100 mn), CTynKkM
nectmkom, ¢apdopoBbie YalKKW, MUHUETbl, GUNbTPblI OBymaXKHble, BaTa, MapAs,
4YacoBble CTEKNa, 3NEKTPONIUTKM, NabopaTopHble LWTaTUBbI, CMUPTOBbLIE TOPENKW,
CNUYKK, Npmnbop AnA nosyyeHusa rasos (Mam nNpobupKa € ra3ooTBOAHON TPybKOW),
AepXKaTenn gna NpobMpPoK, CKNAHKM AN XPaHEHUA PeaKTUBOB, Pa3aaTOYHbIE JIOTKY;
XMMUYeckue ctakaHbl (50, 100 1 200 mn); wnatenu; NUHUETbI; TUreNbHblE LWUMNUbI;
CeKyHAOMepbl (Tanmepbl), mepHble Npobupku (Ha 10—20 mn) n mepHbie Konbsbi (25,
50, 100 u 200 mn), BogAHaa baHA (MAM TepMOCTaT), CTEKNAHHbIE MaJIoYKK;
KOHWYeckme Konbbl ana tutposaHua (50 n 100 mn); MHAMKATOPHbIE MONOCKU AN
onpeaenenua pH 1 cTaHAapTHaA MHAMKATOPHAA WKaNa; yHUBEPCANbHbIA UHAMKATOP;
nuneTkn Ha 1, 10, 50 mn (uam po3atopbl Ha 1, 5 1 10 mn), BOPETKU ANA TUTPOBAHMA,
MeAMUUHCKME Wwnpuubl Ha 100-150 mn, nabopaTopHble U/UAKM aHaAUTUYECKUE BEeChI,
pH-meTpbl, CylWnAbHbIN WKad, n Ap. nabopaTopHoe obopyaoBaHMeE.

3.2. UudopmaumoHHOe obecneyeHne peannsalmm NpPorpammbl

1. Ana peanusaumm nporpammbl 6ubnmnoTedHbin poHa obpasoBaTesibHOM
opraHvM3auMM AO/IKeH MMeTb fedyaTHble U/UAK 3NEeKTPOoHHble 0bpasoBaTesbHble U
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MHPOPMALMOHHDbIE

pecypchl,

pekomeHaOBaHHbIE

ans

MCno/Jib3oBaHWMA B

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

obuieobpasoBaTenbHOM

2. PekomeHayemble

ne4YyaTHble
ANCUMMNNNHDI

pekomeHdaumnAax no opraHN3aumnn O6y‘-IeHVIFI.

n3paHua
npeacTaBAEHbl

no peanunsauum

B MmeToanyecKkux

4. KOHTPO/1b U OLLEHKA PE3Y/IbTATOB OCBOEHWA OBLLLEOEPA30BATE/IbHOW
ANCLUUNNTNHDI

B npouecce

KOHTpOﬂb M OUEHKa pe3yabTaToB O6yquMFI OCyLLEeCTBNAETCA nNpenoaaBaTtesiem

nposeneHnA

NPAKTUYECKUX

3aHATUN U

nabopaTtopHbix pabor,

TECTUPOBaAHNA, a TAKXXE BbINO/IHEHUA O6y‘-IalOLLI,MMMCFI MHOUBUAOYANbHbIX Saﬂ,aHMl\;L

NMPOEKTOoB, MCCJ'Ie,D,OBaHIAIZ. Pe3ynbTaThl O6yquMFI onpeaenarT, 4YTo o6yqarou.|,v1ec;|

AOJ1XKHbI

3HaTb,

ANCUMMIUHDI.

NMOHMUMATb WU AEMOHCTPUPOBATb MO

3aBepweHnn wmn3sydvyeHuA

Ona bopmMpPOBaHMA, KOHTPONS U OLUEHKM Pe3ynbTaTOB OCBOEHUS y4ebHOM

ANCUnnanHbl UCNONb3YETCA CUCTEMA OUEHOYHDbIX MepOI'IpMﬂTMﬁ, npeacrtasnaoLwan

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

n chopmynmpoBaHHbix c yyetom ODroc COO

avcumnaunHe) n ®roc Cro.

(NpeameTHble pe3ynbTaTbl

no

XMMWYECKMX 3NEMEHTOB
M NPUPOAA XMMUYECKOM
CBA3N

dopmMynbl coegUHEHUI B
COOTBETCTBUM CO
CTEMNEHbIO OKUCNEHUA
XMMUWYECKNX 3/TEMEHTOB,
NCXOAA U3 BAaZIEHTHOCTU U
3NEKTPOOTPULLATENIbHOCTH

Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbTaT 06yueHus TUNbl OLLEHOYHbIX MEepPOoNPUATUIA
| | OcHOoBHOe coaeprKaHue
1 dopmynuposatb
Paspgen 1. OcHOBbI
6a30Bble NOHATUA U
CTPOEHUA BelecTsa
3aKOHbI XMMUU
1.1 | OKO01 CrtpoeHune aTomos Coctasnatb xummyeckme |1. Tect «CTpoeHne aToOMOB

XUMMUYECKUX 3/IEMEHTOB U
npMpoaa XMMMUYECKON CBA3NY.

2. 3a4a4m Ha cocTaBneHmne
XUMUYECKUX dopmyn
[ABYXaTOMHbIX COeAUHEHWN I
(okempos, cynbdpunaos, rmapmuaos
nT.Mm).

3. 3a4aHunA Ha UCNosb30BaHKe
XMMUWYECKOI CUMBOTUKU U
Ha3BaHMN coeaNHEHUIN NO
HOMEHKNATYype MeXAyHapoaHOro
COl03a TEOPETUYECKOM U
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OK/NK

Mopaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MepPOoNpPUATUIA

NPUKNALHOMN XMMUN U
TPUBMANbHbIX Ha3BaHUI ANA
COCTaBNEHMA XMMUNYECKMX
dbopmyn ABYXaTOMHbIX
coeAnHEeHNM (OKCnaos,
cynbdmaos, rMapuaoB U T.N.) U
APYTrUX HEeOpPraHUYecKmx
COeANHEHWNIN OTAENbHbIX KN1accoB

1.2

OK 01
OK 02

MeproamyecKmin 3aKoH
n Tabnuua A.U.
MeHpeneeBa

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

1. Tect «MeTannuyeckume /
HeMeTanNn4YecKkne CBOMCTBA,
3NIeKTPOOTPULLATENBHOCTb U
CPOACTBO K 9N1EKTPOHY
XUMMUYECKUX 3/IEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHNEM U NONOKEHUEM B
nepuoauyeckomn cmcteme
XUMHUYeCcKux anemeHTos [.U.
MeHpeneesa».

2. MNpaKTnyeckme 3a4aHmMA Ha
YCTAaHOB/IEHME CBA3M MEXKAY
CTPOEHNEM aTOMOB XMMUNYECKUX
3/1IEMEHTOB U NEPUOANYECKUM
M3MEHEHNEM CBOICTB
XUMMUYECKUX 3/IEMEHTOB U UX
COeMHEHNI B COOTBETCTBUM C
nonoxeHnem Meprognyeckom
cmucTeme.

3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTnyeckme 3a4aHunA Ha
XapaKTepmU3aLmo XMMMNUYECKNX
anemeHToB: « MeTannumyeckue /
HemeTaNnIM4YecKme CBOMCTBA,
3NIeKTPOOTPULLATENBHOCTb U
CPOACTBO K 9/1EKTPOHY
XUMMUYECKUX 3/IEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHNEM U NONIOKEHNEM B
nepuoauyeckoi cmcteme
XMMMUYECKUX 3/IEMEHTOB

O.1N. MeHaeneea»
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Ne OK/NK | Mogynb/Pasgen/Tema Pe3ynbTtat 06yyeHus Tunbl OUEHOYHbIX MepPoNpPUATUIA
2 Xapakrepusosatb Tunbl  |KoHTpoabHaA pabora
Paspgen 2. Xumunueckume N
XMMUYECKUX peaKLun «CTpoeHue BeLecTsa u
peakuumn
XUMUYECKUE PeaKLUU»
2.1 |OKO01 Trnbl XMUYECKNX CocTaBnAaTtb peakumm 1. 3aga4um Ha cocTaBieHue
OK 04 peaKkuni coeauHeHuns, YPaBHEHUIM peakuuii:
pa3noxeHua, obmeHa, — COeANHEHUA, 3aMeLLeHNS,
3aMelLLeHus, pasfioKeHuna, obMmeHa;
OKUCAUTENIBHO- — OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE BOCCTAHOBUTE/NbHbIX PeaKuuii c
peakumm MCNo/sib30BaHMEM MeToAa
3NeKTpoHHOoro H6anaHca.
2. 3a4a4m Ha pacyeT maccol
BeLLecTBa UM 0b6bEMma
rasoB No U3BeCTHOMY KONMYECTBY
BeLLecTBa, Macce uan obbvémy
OZHOrO U3 y4acCTBYHOLLMX B
peakumn BELLEeCTB; PacyéTbl
maccbl (06bEma, KonmyecTsa
BELLLEeCTBA) NPOAYKTOB peaKLmu,
€C/IM O4HO U3 BELLECTB UMeeT
npmumecu
2.2 dNeKTpoAnTUYECKan CocTtaBnATb ypaBHEHUA 1. 3apaHunA Ha cocTaBneHne
Amccoumnayma u MOHHbBIN | XMMUYECKUX peaKLLUK MONEKYNAPHBIX N MOHHBIX
obmeH MOHHOro obmeHa ¢ peakuMin C y4acTMeM KUCAOT,
yyactmem OCHOBAHMWM U CONEN,
HEOpPraHMYEeCKMX BELLECTB |YCTaHOBJIEHUE N3MEHEHMUA
KMCNIOTHOCTM cpeapbl
2. NabopaTtopHas paboTa "Tunbl
XMMUYECKUX peakumin'
3 Paspen 3. CtpoeHue u |Uccneposatb ctpoeHue u |KoHTponbHaA pabora

CBOMCTBA
HeopraHUYecKux
BeLecTs

CBOMCTBA
HeopraHUYecKux BeLecTs

«CBOMCTBa HEOPraHUYECKUX
BelecTB»
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OK/NK

Mopaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MepPOoNpPUATUIA

3.1

OK 01
MK..

Knaccndumkaums,
HOMEHKANATypa n
CTpoeHue
HeopraHM4YecKnx
BeLLecTs

Knaccuoumumposatb
HeopraHuyeckue
BELLLEeCTBA B COOTBETCTBMM
C UX CTPOEHNEM

1. Tect «HomeHKnaTypa 1
Ha3BaHMe HeopraHUYeCcKnx
BELLECTB UCXOAS U3 UX
XUMUYECKoM Gopmy bl Nn
COCTaBAEHME XMMUNYECKOM
dopmMynbl UCXoaA U3 Ha3BaHMA
BELLLEeCTBA N0 MeXAYHapPOAHOM
WV TPUBUAIBHOM
HOMEHKANAType».

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

3. MNpakTnyeckune 3a8aHuA No
KnaccuduKaumm, HOMeHKNaType U
XMMUYECKUM Popmysiam
HEOpPraHMYEeCKMX BELLLECTB
Pa3/INYHbIX KNaccoB.

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

3.2

OK 01
OK 02
MnK...

dUsnKo-xmumnyeckune
CBOICTBA
HeopraHMYecKknx
BeLlecTs

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

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

2. 3a4aHunA Ha cocTaBneHune
YPaBHEHU XMMUYECKUX PeaKL M
C y4acTMeM NPOCTbIX U CIOXKHbIX
HeopraHMYeCcKnx BELLEeCTB:
OKCMA0B MEeTaN/I0B, HEMETaNN0B
N aMPOTEPHbIX 3/1EMEHTOB;
HeopraHMYecKnx KMCnoT,
OCHOBAHMMN N amMbOTEPHbIX
rMMAPOKCUA0B, HEOPraHUYECKNX
CONeN, XapaKTepm3yHLWNX NX
CBOWMCTBA M cNOCO6bI NOAYYEHMA.
3. MPaKTUKO-OpPUEHTUPOBAHHbIE
TeopeTUYecKme 3aaHmA Ha
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Ne OK/NK | Mogynb/Pasgen/Tema Pe3ynbTtat 06yyeHus Tunbl OUEHOYHbIX MepPoNpPUATUIA
CBOWMCTBA W NOAyYeHue
HEeOpraHMYeCKNX BELLLECTB
3.3 | OKO01 NpeHTndmKauma UccnepoBaTb 1. NpaKTUKO-OPNEHTUPOBAHHbIE
OK 02 HeopraHn4YecKnx KayeCTBEHHble peaKkLuumn 3a1aHMA NO COCTABNEHUIO
OK 04 BeLLecTs HEOPraHMYECKMX BELLLECTB |XMMMUYECKUX PeaKLUUI C y4acTUem
HEOPraHMYEeCKMX BELLLeCTB,
NCNONIb3yEeMbIX ON1A NX
naeHTUPUKaumu.
2.1abopaTopHas paboTa:
“UnenTndmkauma
HeopraHM4yeckux sellects”
4 Pasgen 4. CtpoeHne u |Uccneposatb ctpoeHne u |KoHTposibHasa paborta
CBOIACTBA OPraHUYECKUX |CBOMCTBA OpraHMYecknux |«CTpoeHue u CBOMCTBA
BelecTs BeLlecrs OpraHUYecKmnxX BeLLLecTB»
4.1 [ OKO01 Knaccnoukaums, Knaccnpumumposatb 1. 3apaHKA Ha cocTaBNeHue
MnkK... CTpoeHUue U OpraHMYecKme BeLLLecTBa B [Ha3BaHWIA OPraHMYeCcKmX
HOMEHKANaTypa COOTBETCTBMMU C UX COeAMHEHNI NO TPMBMANBbHOM
OpraHMYecKmnx BeLLLeCTB |CTpOeHMeM AN MEeXAyHapoaHOoM
CUCTEMATUYECKOM HOMEHKANATYpE.
2. 3a4aHunA Ha coCTaB/ieHMe
NOJIHbIX U COKPALLEHHbIX
CTPYKTYpPHbIX dopmyn
OpraHUYEeCcKMX BELLECTB
OTAeNbHbIX KNaccoB.
3. 3agaum Ha onpeaeneHne
npocTenwen popmynbl
OpraHMYecKom MOSIEKY/bl, UCXOAS
N3 3/1leMeHTHOro cocTaBsa (B %)
4,2 | OKO01 CBolicTBa OpraHMYecKumx |YctaHaBAMBaATL 1. 3apgaHunA Ha cocTaBneHune
OK 02 coeANHEHN 3aBUCUMOCTb PU3NKO- YPaBHEHU XMMUYECKUX PeaKL Ui
OK 04 XMMUNYECKUX CBOMNCTB C y4acTMem opraHmn4ecKmnx
MK... OpraHUYecKMx BELLECTB OT |BELLECTB Ha OCHOBAHMN UX

CTPOEHWUS MONEKYN

COCTaBa M CTPOEHMUS.
2. 3a4aHunA Ha cocTaBNeHmne
YPaBHEHU XMMNYECKUX peaKLmii,
WUNNOCTPUPYIOLLNX XMMUYECKME
CBOWCTBA C Y4ETOM MEXAHU3MOB
NPOTEKAHUA AAHHbIX Peakumn n
reHeTU4EeCKOM CBA3U
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Ne OK/NK | Mogynb/Pasgen/Tema Pe3ynbTtat 06yyeHus Tunbl OUEHOYHbIX MepPoNpPUATUIA
OpPraHMYeCcKmX BeLLeCTB pasHbiX
K/1accoB.
3. PacueTHble 3agaum no
YPaBHEHUAM peaKkuui € y4acTuem
OpPraHMYeCcKMX BEeLLLeCTB.
4. NabopaTtopHas paboTa
“MpeBpaLyeHna opraHMYeCcKnx
BEeLLLeCTB Npu HarpeeaHun"
43 [OKO01 NaoeHTndumkauma NccnepoBaTtb 1.MpaKTUKO-OPUEHTUPOBAHHbIE
OK 02 OpraHMYeCcKMX BELLECTB, [KauyeCTBEHHbIE PeaKUUM  [3a4aHMA NO COCTAB/IEHUIO
OK04 NX 3HAYeHne n OpraHMYecKmx XMMMUYECKUX PEaKLUI C yyacTnem
MnK... npumeHeHue B 6bITOBOM |COEAUHEHWNI OTAENbHBIX  |OpPraHUYeCKUX BELLECTB, B T.4.
W NPOM3BOACTBEHHOWN Knaccos MCMNONb3yeMbIX ANA UX
0eATeNIbHOCTN YenoBeKa naeHTMoMKaumm B bbITy m
NPOMbILLIEHHOCTH.
2.1abopaTopHas pabora:
“UneHTndmKauma opraHNYecKumx
coeaMHEHWNN OoTAeNbHbIX Knaccos”
5 Paspen 5. XapaktepusoBatb
KuHeTunueckue u B/IMAHUE PA3/INYHbIX
TepMmoauHamuyeckme |(pakTopoB Ha paBHOBecUue
3aKOHOMEpPHOCTH M1 CKOPOCTb XMMUYECKUX
npoTeKaHusA peakuui
XUMUUYECKUX peaKLun
5 [OKO01 CKOpOCTb XMMMYECKMX |XapaKTepusoBaTb MpaKTUKO-OPUEHTUPOBAHHbIE
OK 02 peakumn. XuMuyeckoe |BAMAHUE KOHLLEHTPALUK |TeopeTUYecKkue 3a4aHunA Ha
MK... paBHoBecue pearnpyowmx BEWECTB U |aHaNn3 GpaKToOpoB, BAUAIOLNX HA
TemnepaTtypbl Ha CKOPOCTb [M3MEHEHWE CKOPOCTH
XMMUYECKUX peaKLmi XMMUYECKOM peakumu. MNpaKTuko-
XapaKtepnsosaTtb OPUEHTMPOBAHHbIE 334aHUA Ha
BINAHNE N3MEHEHMUA npMMeHeHue npuHumna Jle-
KOHLeHTpaummn sewects, |Latenbe gna HaxoxaeHua
peakuum cpeabl HanpaBAEHUA CMELLEHMA
Temnepatypbl Ha paBHOBECKA XMMUYECKOMN
CMeLLLEHNE XMMMYECKOTO | peakLmmn u aHanns GpakTopos,
paBHoOBecCKA BAUAIOLNX HA CMeLLeHNe
XMMMYECKOTo paBHOBECUA
6 UccnepoBaTb UCTUHHDbIE

Pasgen 6. PactBopbl

pacTeBopbl C 3a4aHHbIMU
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Ne OK/NK | Mogynb/Pasgen/Tema Pe3ynbTtat 06yyeHus Tunbl OUEHOYHbIX MepPoNpPUATUIA
XapaKTepucTMKamu
6.1 | OKO01 NoHATKe o pacTBOpax PasnnyaTtb NCTUHHbIE 1. 3apauun Ha npuroToBaeHMe
OK 02 pacTeopbl pacTBOpOB.
MK.. 2. [PaKTUKO-OPUEHTUPOBAHHbIE
pacyeTHble 3a4aHNA Ha
AMCrepCHble CUCTEMBI,
NCnosibayemble B 6bITOBOM U
NpPOn3BOACTBEHHOM
LEATENbHOCTUN YeNnoBeKa
6.2 | OKO01 UccneposaHue ceolictB |UccnepoBatb pusmko- JNabopatopHana paboTa
OK 04 pacTBopoB XMMWYECKMNE CBOICTBA “MpurotosBneHune pacresopos”
MK... UCTUHHBIX PacTBOPOB

Il | NpodeccMoHaNbHO-OPUEHTUPOBAHHOE cCoAepKaHUe (coaeprKaHue NPUKAAZHOTo moayns)

7 Paspen 7. OueHuBaTb NocneacTsma |3awmTa Keica (c yuetom
Xumusa B 6bITy U 6biTOBOI U 6yaywen npodeccnoHaibHOMN
NpPoOn3BOACTBEHHOM’ NpPoOn3BOACTBEHHOM LEeATeNbHOCTH)

BeATeNbHOCTU BEeATeNbHOCTU YeloBeKa ¢

yenoBeKa No3uLMA 3KONIOTUYECKOM

6e3onacHocTH

OKO01 Xvmua B 6bITy U OueHuBaTb nocneactema |Kewc (c yuetom byayuen
OK 02 NpPOM3BOACTBEHHOWN 6bITOBON M npo¢deccMoHanbHOM
OK04 0eATeNbHOCTM Ye/IOBEKA |MPON3BOACTBEHHOM OEeATeNbHOCTH)
OK 07 OeATeNbHOCTM YeioBeKa € |Bo3MOXKHble TEMbI KENCOB:
MK... no3numnit akonornyeckoin |1. MotenneHne KAMmaTta u

6e3onacHocTU

BbICBODOOXKAEHME ra30BbIX
rMAapaToB CO AHA OKeaHa.

2. byaywue matepuansl gna asua-
, MALIMHO- 1 NPUBOPOCTPOEHUA.
3. HoBble maTepumanbl gna
CONHEeYHbIX 6aTapen.

4. JleKapcTBa Ha OCHOBe
pacTuUTeNbHbIX NpenapaToB
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