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1. ObLLASl XAPAKTEPUCTUKA NMPUMEPHOW PABOYEN NMPOTPAMMbI
OBLLEOBPA30BATE/IbHON ANCLMNNIUHBI «<XUMUS»

1.1. Mecto paucuuMnauHbl B  CTPYKTYpe OCHOBHOW npo¢ecCcMoHanbHOM
ob6pa3oBarenbHON NPOrpamMmbl

O6uweobpa3oBateibHas AUCUMNAMHA «XMMUS» M3yyaeTcs Ha 6a30BOM ypoBHE B
o6weobpa3oBaTeNbHOM LUMKAe y4eBHOrO nnaHa OCHOBHOM MpPOdecCMOHANbHOM
o6pa3oBaTesibHON NpPOrpaMMmbl YKPYMHEHHbIX FPynn chneuuansHocted / npodeccuii:
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.

TpyAoeMKOCTb AUCLUMNANHBE «XUMUA» Ha 6A30BOM ypOBHe COCTaBAseT 72 yaca, U3
KOTOpbIX 64 Yaca — 6a30BbIii Moaynb (6 pa3nenos) M 8 YacoB — npuknagHon moaynb (1
pasfen), BKAKYAWWMA  NPAKTUKO-OPUEHTUPOBAHHOE  COAEPXaHME  KOHKPETHOM
npodeccuu nau cneurnanbHOCTH.

MpuknagHoit moaynb BKAOYAeT OAMH pa3pen. Paszpen 7 «Xumus B ObITY W
NPOV3BOACTBEHHOIA AeATeNIbHOCTU yenoBeKay peanu3yeTtcs ANs BCeX
npodeccuin/cneumanbHOCTe Ha Matepuane KemcoB, CBA3AHHLIX C 3KOJOTMYECKOI
6e30MacHOCTbIO U OLEHKOW NoCneacTBuit 6LITOBOM U NPOM3BOACTBEHHOW AEATENBHOCTH,
no oTpacnam dyaywen npodeccuoHanbHOM LeATENLHOCTU 00yYatOWMXCA.

Mepuop obyyeHuns n pacnpegeneHne no cemecTpam onpepenser obpa3oBaTenbHas
OpraHu3auua CamoOCTOATENbHO, C Y4eTOM NOTMKM (POPMUPOBAHMA NpPeaMETHbIX
pe3ynbTaToB, 06WMX U NPOhecCMOHaNbHbIX KOMMETEHLUNA, MeXnpeaMeTHbIX CBA3eil ¢
APYTUMU AUcCUMNAMHAMU 0blleobpa3oBaTenbHOro U 06wenpodeccoHanbHOro LUKIOB
yyebHOro nnaxa.

1.2. Uenu u nnaHupyemoble pe3ynbTarbl 0CBOEHUA AUCLUIUIUHDI

1.2.1. Uenu 1 3apauun AUCLUIMINHDI

®opmuMpoBaHME Yy CTYAEHTOB MNpeACTaBNEHMA O XUMUYECKOW COCTaBAAIOLLENH
eCTeCTBEHHO-HAYy4YHOW KapTUHbI MUPA KAaK OCHOBbI MPUHATUA PELIEeHUNA B KU3HEHHbIX U
NPOV3BOACTBEHHbIX CUTYALMUAX, OTBETCTBEHHOIO NOBEAEHUA B NPUPOJHON Cpeae.

3apaum AUCLUNAUHDI:

1) cchopmupoBaTb MNOHMMAHUE 3AKOHOMEPHOCTEN NPOTEKAHUS  XUMUYECKUX
NPOLECCOB M ABNEHUIA B OKpYXKawoLWenh cpefe, LEeNOCTHOM HAyYHOW KapPTUHbLI MUPa,
B3aMMOCBSA3M 1 B3aUMO3aBUCHMOCTU €CTECTBEHHbIX HAYK;

2) PpasBUTb YMEHUA COCTaBNATb (OPMyNbl HEOPraHMYEeCKUX U OPraHUYecKux
BEWECTB, YPABHEHMA XUMUYECKUX PeaKuMil, 0OBACHATL MX CMbIC/, UHTEPNPETUPOBATbL
pe3ynbTaTbl XMMUUYECKUX IKCMEPUMEHTOB,



3)  chopmupoBaTb  HaBbIKM  NpOBEAEHWA  MPOCTEAWMX  XUMUYECKUX
3KCNepUMEHTANbHBIX UCCNEA0BAHMIA C cObNOaeHMeM NpaBua 6e30nacHoro obpaleHus ¢
BelecTBaMu 1 N1abopaTopHbIM 060pyA0BAHUEM;

4) pa3BUTb YMEHWUA MCMONb30BaTh MH(OPMALUID XUMUYECKOrO Xapakrepa Wu3
pa3NNyHbLIX UICTOYHUKOB;

5) copmupoBaTb YMEHUA NPOrHO3MPOBATL NOCNEACTBUA CBOEN AEATENbHOCTU W
XUMUYECKUX NPUPOAHBIX, ObITOBbIX 1 NPOU3BOACTBEHHBIX MPOLLECCOB;

6) chopmuMpoBaTb MOHUMAHME 3HAYUMOCTU AOCTUKEHUN XMMUYECKOW HAyKu W
TEXHONOrMI ANs Pa3BUTUA COLUMANBLHON N NPOU3BOACTBEHHOW cep.



1.2.2. MnaHupyemblie pe3ynbTaThl 0CBOEHUA 06Ule06pa3oBaTensHO aucuunauubl B cootsetctBuu ¢ ®roC CMO u Ha ocHoBe

®roc coo
Koa u MnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUNAUHDI

HaMMeHoBaHMe

q)OPM"pyeMb'vX 06wme’ [ucuunnmHapHeie’

KoMneTeHUun

OK 01. B yacTu TpyaoBoOro BocnuraHms: - BNajeTb  CUCTEMOM  XMMUYECKUX  3HAHWIA,  KOTOpas  BKJIIOYAeT:

Bbi6bupaTth - TOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTU | OCHOBOMONAraWMe MNOHATUA (XMMUYECKMA 3NEMEHT, aToM, 3MeKTPOHHas

cnocobbl MacTepcTBa, TpyAoNobUe; obonoyka atoMma, s-, p-, d-31eKTpoHHble OpOUTaNM aTOMOB, WOH, MOJEKYNA,

peleHns 3afay |-  TOTOBHOCTb K  aKTMBHOW  [eATENbHOCTU | BaNIEHTHOCTb, 3JIEKTPOOTPULATENLHOCTb, CTEMEHb OKUCIEHUA, XUMUYECKas

npoeccuoHab | TEXHONOTMYECKON U COUMANbHOM HanpaBNeHHOCTH, | CBA3b, MOMb, MONAPHAA Macca, MONApPHbIA 00beM, YrnepoAHblii CKener,

HOWA CNOCOBHOCTb  MHMLMMPOBATh,  MNAHWPOBATb W | QYHKLMOHANbHAA FPYNNa, pafuKa, U30Mepus, U30MEpbI, TOMONIOTMYECKUIA AL,

[EATENbHOCTU | CAMOCTOATENbHO BbINOJIHATb TAKYI0 IEATENbHOCTb; | TOMOJIOTW, VTNEBOAOPOAbl, KWUCIOPOA- UM  a30TCOAepkalyue COeAUHEHMS,

NPUMEHUTENBHO | - UHTEPEC K Pa3fnyHbiM chepam NpodeccMoHanbHoi | 6MONOrMYECcKM aKTUBHble BewecTBa (YrneBOAbl, XUpbl, 6enku), MoHOMep,

K pa3iMyHbIM LeATeNbHOCTH, noAUMep,  CTPYKTYPHOE  3BEHO,  BbICOKOMOJNIEKYNAPHbIE  COE[UHEHUS,

KOHTEKCTaM OsnapeHue YHUBEpPCANbHbIMKU YYeOHbIMM | KpUCTANNMYECKAA pELeTKa, TUMbl XUMUYECKMX peakuuin (OKUCAUTENbHO-
Nno3HaBaTe/IbHbIMU A€HCTBUAMMU: BOCCTAHOBUTENbHbIE, 3K30-W 3HAOTEPMUYECKUE, PeaKLUM MOHHOTo obMeHa),
a) 6a3oBble noruyeckue feNCTBUA: pacTBoOp, 3NEKTPONUTbI, HE3INEKTPOAMUTHI, 3INEKTPONUTUYECKAA AUCCOLMALUA,
- CaMoCTOATENbHO dopmynupoBaTth W | OKUCAUTENb, BOCCTAHOBUTEJb, CKOPOCTb XUMUYECKOW peakuuu, XMMUYecKoe
aKTyanu3upoBaTb npobnemy, paccMmaTpuBaTb €€ | paBHOBECUE), TEOPUM U 3aKOHbI (TEOPUA XMMUYECKOTO CTPOEHMUSA OPraHNYecKnx
BCECTOPOHHE; Bewects A.M. bytnepoBa, Teopus 3NEKTPONMTUYECKOWN AMcCOLMaLmM,
- yCTaHaBNMBaTb CYWeECTBEHHbIA NpWU3HaK WAy | nepuopmnyeckuit 3akoH [.M. MeHpeneeBa, 3aKOH COXpaHeHMs Macchl),
OCHOBaHUA [N CPaBHEHUs, KnaccubUKauMU W | 3aKOHOMEPHOCTH, CUMBOIMYECKUI A3bIK XMMUM, HAKTONOTUYECKUE CBELEHUA O
06061eHus; CBOICTBAX, COCTaBe, MOJyYEHUM W 6E30MAcCHOM MCMONb30BAHUN BaXHEWLWNX
- OnpemenaTb UeNM [AeATeNbHOCTM, 3aAaBaTb | HEOPraHUYECKUX W OpPraHMYecKUX BeWECTB B ObITY M NPaKTUYECKOId

napameTpbl U KPpUTEPUU NX OOCTUKEHUA;
- BbIABNIATbL 3dKOHOMEPHOCTU U NPOTUBOpPEYUA B
paccMaTpuBaeMbIX ABJIEHUAX;

DEATENIBHOCTU YEN0BEKA,
- YMETb BbIABNATb XapadKTEPHbIE NPU3HAKN U B3aUMOCBA3b U3YHYEHHbIX MOHATUNA,
NMPUMEHATL COOTBETCTBYIOWKE MOHATHUA NPWU ONMUCAHUU CTPOEHUA WU CBOWCTB

! Yka3blBaloTCA IMUHOCTHbIE M MeTanpeameTHble pe3ynbTatel 3 TOC COO (B nocnearei peaakuum ot 12.08.2022) B oTrnaronbHoit hopme, hopmupyemsie 06ueobpasosaTensHok

OUCLMUNANHON

2 IncumnnmnHapHble (NpeaMeTHbIe) pe3ybTaThl YKa3biBaIOTCA B COOTBETCTBMM C METOAMKONM NpenoAaBaHna ANCLUUMNNHDI




- BHOCUTb KOPPEKTUBbI B AeATeNbHOCTb, OLEHMBATb
COOTBETCTBME PE3y/IbTAaTOB LieNAM, OLEeHUBATb PUCKU
NoCNeAcTBUIN AeATENbHOCTU;

- pa3BMBaTb KpeaTUBHOE MbIWEHWE MPU peleHnn
YKU3HEHHbIX Npobnem

©) 6a3oBble UccnefoBaTeNbCKue feiCTBUA:

- BNIafieTb HaBblKaMn y4ebHO-UCCNeA0BATENbCKON 1
MPOEKTHON AEeATENbHOCTW, HaBblKaMW pa3pelleHus
npobnem;

- BbIABAATb MPUYMHHO-CNEACTBEHHbIE CBA3M MU
aKTyanu3uMpoBaTb 3ajavy, BbIABUraTb runotesy ee
peleHunn, HaXoaUTb apryMeHTbl AA A0Ka3aTelbCTBa
CBOMX VTBEPXAEHWW, 3aAaBaTb napameTpbl WU
KpUTEPUU pelleHus;

- aHanM3upoBaTb MNOJyYEHHble B X0Ae peleHns
3alauM  pe3ynbTaTbl, KPUTUYECKU OLEHUBATb WX
[AOCTOBEPHOCTb, NPOrHO3UpPOBaTb WU3MEHEHWe B
HOBbIX YCJOBUAX;

- YMeTb NepeHOCUTb 3HAHUA B MO3HABATENbHYI U
NpaKTUYECKYo 061acTU XKU3HEAEATENbHOCTY;

- yMeTb MWHTErpupoBaTb 3HAHMA W3  Ppa3HbIX
npeameTHbIX 0bnacTet;

- BbIABUTaTb HOBbIE M EN, NpeasiaraTb OPUrMHANbHbIE
NoAXO[bl U pelleHus;

- CNOCOOHOCTb UX UCMO/Ib30BAHUA B
NO3HaBaTENIbHON U COLMANBbHON NPaKTUKe

HEOpraHW4YeCKUX M OpraHWYecKUx BellecTB M MX MpeBpalleHWUi; BbiABAATH
B3aMMOCBA3b XMMUYECKUX 3HAHWUN C MOHATUAMU U MPEACTABAEHUAMU LPYrux
eCTeCTBEHHOHaYYHbIX NPeAMETOB;

- yMeTb  WCNOAb30BaTb  HAaMMEHOBAHUA  XMMUYECKUX  COELUHEHMUN
MEXAYHApOAHOro COK3a TEOPETUYECKOWN U NPUKNAAHON XUMUMN 1 TPUBUANIbHbIE
Ha3BaHMA BaXHeWWMX BelecTB (3TWAeH, aueTuneH, rauuepuH, deHon,
cdopmanbaerns, yKCycHas KUCNOTa, TAWUKH, YrapHblA ra3, VYriekucabin ras,
aMMMaK, raleHas M3BeCTb, HeraweHas W3BeCTb, NMUTbeBas COAa U APYrux),
COCTaBNATbL POPMy/bl HEOPraHUYECKUX U OpraHUUYeCcKUX BELLeCTB, YpaBHEHUA
XUMUYECKUX peakuuid, OOBACHATbL WX CMbICN; MOATBEPXAATb XapaKTEpPHble
XUMWYECKMe CBOMCTBA BELWECTB COOTBETCTBYIOWMUMM IKCMEPUMEHTAMU U
3anMCAMM ypaBHEHUN XUMUYECKUX peaKLmnii;

- yMeTb YCTaHaBNMBaTb NPWUHALJIEXKHOCTb M3YYEHHbIX HEOPraHUMYecKux Wu
OpraHUYecKMx BeleCTB K OMpeAeNeHHbIM Knaccam W rpynnam COefuHeHUNn,
XapakTepu3oBaTb WX COCTaB W BaHelluMe CBOMCTBA; ONpeAenAaTb BUAbI
XUMMUYECKMX CBA3el (KOBaNeHTHas, MOHHAfA, MeTannuyeckas, BOLOPOAHasA),
TUNbI KPUCTAIMYECKUX PELIeTOK BelWecTB; Knaccuduumposatb XUMUYECKUe
peakuuu;

- cdhopmupoBaTb  NpPeACTaBAEHMA: O  XUMUYECKOW  COCTaBhAloLel
€CTeCTBEHHOHAYYHON KapTWHbI MWUPa, POAM XUMUM B MO3HAHUU ABAEHUW
npupoabl, B GOPMUPOBAHUM  MbIWAEHUA W KyAbTypbl JIMYHOCTH, ee
(YHKLUMOHANLHOW TPaMOTHOCTW, HEOOXOAMMOW [N pPELWEHUs NPaKTUYECKUX
33fa4 M 3KONOrMYeckM OOOCHOBAHHOIO OTHOWEHWA K CBOEMY 3A0POBbID W
NpUpoOAHON cpepe;

- yMeTb MNPOBOAMTL PACYETHl MO XMMWUYECKUM ¢HOpMyNaM U ypaBHEHUAM

XUMUYECKNX peaKLWIVI C MCnonb30BaHNEM CI)VIBW-JECKVIX BEJINYUH,
XapaKTepusylouwnx selwecrtea C KONMYECTBEHHOMN CTOPOHbBI: MaACCHhI, obbema
(HOpMaﬂbeIe yCJ'IOBl/IFI) ra3oB, KojauyeCtBa BeleCTBa; WUCNOJAb30BaTb

CUCTEMHbIE XUMUYECKUE 3HaHWUA [ONd NPUHATUA pEUJEHMﬁ B KOHKPETHbIX
HU3HEHHbIX CUTYALUAX, CBA3AHHbIX C BEWECTBAMU U UX NPUMEHEHNEM

OK 02.
Wcnonb3oBatb
COBpeMEeHHble

B 061acTv LEHHOCTM HAayYHOrO NO3HAHUA:
- chopMUPOBAHHOCTb MWUpPOBO33PEHMSA,
COOTBETCTBYIOLLEFO COBPEMEHHOMY YPOBHIO

- YMETb NJIaHUPOBATb N BbINOJIHATb XUMUYECKUI JKCNEPUMEHT (ﬂpeBpaLI.I,EHVIﬂ
OpraHn4yeCKnx BewecTs Npu HarpesaHUK, noay4YeHNe 3TuNEHa U U3YHYEHNE €TI0
CBOWCTB, KAYECTBEHHbIE peakuun Ha anbpernabl, Kpaxmai, YKCYCHYIO KNCNOTY,




CpeAcTBa
noucKa,
aHanusau
WHTepnpeTauum
MHbopmaLmnu u
MHDOPMALMOHH
ble TEXHONOTUN
Ans
BbINOJHEHMA
3agau
npocdeccmoHanb
HOW
AeATeNbHOCTH

pasBUTUA HaykM U OOWECTBEHHOW NPAKTUKMK,
OCHOBAHHOTO Ha Avanore KynbTyp,
CNoCcoOCTBYIOWEro OCO3HAHWIO CBOEro MecTa B
NONUKYNbTYPHOM MUpE;

- COBEpLIEHCTBOBAHME f3bIKOBOM W YUTATENIbCKOM
KynbTypbl Kak CpeAcTBa B3aMMOLENCTBUA MEXAY
NIOAbMU U MO3HAHMA MUPA;

- O0CO3HaHWe LEHHOCTU Hay4yHON [eATenbHOCTH,

FOTOBHOCTb OCYWeCTBAATH NPOEKTHYIO "
NCCNEAOBATENbCKYIO AEATENbHOCTD MHANBUAYANbHO
W B rpynne;

OBnapeHue YHUBEPCAJIbHLIMU y4yebHbIMU

NO3HaBaTe/IbHbIMN IENCTBUAMM:

B) paboTta c uHpopmauuei:

- BNajeTb HaBblkaMW NONyYeHUs WHdoOpMaLUKU U3
MCTOYHMKOB  PasHbIX  TUMOB,  CAMOCTOATENbHO
OCYUECTBAATb MOWUCK, aHaNW3, cUCTeMaTU3aUUI U
WHTepnpeTaumio MHGOpMaLUN PasMYHbIX BUOB W
bopm npeacTaBneHus;

- CO3/1aBaTh TEKCThI B Pa3/iMUHbIX hOpMaTax C y4ETOM
Ha3HaYeHUs WMHQOpMAUUU U LEeNeBOW ayauTOpuUM,
BblOMpas onTUManbHylo GopMmy NpeacTaBaeHUA W

BU3yannsaunu;
- OUeHUBaTb NOCTOBEPHOCTbD, NErMTUMHOCTb
VIHCbOpMaU,VIVI, ee CooTBeTcTBMe nNpaBoBbIM WU

MOPaNbHO-3TUYECKUM HOpMaM;

- MCNoNb30BaTb CPEACTBA MH(MOPMALMOHHBIX U
KOMMYHUKALIMOHHbIX ~ TEXHONOTUA B pelleHnH
KOrHUTUBHBIX, KOMMYHUKATUBHbIX "
OpraHu3aUuMoHHbIX  3aga4y ¢ cobnofeHuem
TpebOoBaHUA 3PrOHOMUKU, TEXHUKM 6e30MacHoCTH,
TUTWEHbl,  pecypcocOepeXeHus,  NpaBoBbIX U
3TUYECKUX  HOPM,  HOPM  WHG(OPMALMOHHOM
6e3onacHocTH;

AeHaTypauus 6enKoB Mpu HarpeBaHUM, LBETHbIE peakuun 6enKkos; NpPoBOAUT
peakumMum WMOHHOTO oOMeHa, onpefensTb Ccpefy BOAHbIX  PACcTBOPOB,
KaueCcTBEHHbIE peaKkLumn Ha cynbdaT-, KApOOHAT- U XNOPUA-AHUOHbI, HA KaTUOH
aMMOHWA; pewaTb 3KCMepUMEHTaNbHble 3afaynM no Temam “Metannbl" M
"Hemetannbl") B COOTBETCTBMM C NpaBMNaMKM TeXHUKM 6Ge30MacHOCTU npu
obpalleHun ¢ BelwecTBamu U nabopaTopHbiM 060pyAOBAHUEM; MPEACTaBAATL
pe3ynbTaThl XMMUYECKOrO 3KCMepuMeHTa B ¢opme 3anucu  ypaBHEHUI
COOTBETCTBYIOWMX peakuuini ¥ GopMyaMpoBaTb BbIBOLbI Ha OCHOBE 3TUX
pe3ynbTaTos;

- YMeTb aHaNM3UpoBaTb XMMUYECKYIO WHPOPMALUIO, NONyYaeMylo M3 Pas3HbIX
WCTOYHUKOB (CpeacTB MaccoBon Hdopmauum, cetb NHTepHeT 1 apyrue);

- BNafieTb OCHOBHbIMW METOAMM HayYHOrO MO3HAHWA BEWECTB U XUMUYECKUX
ABNEHWIA (HAbONIOAEHWNE, N3MEPEHUE, IKCTIEPUMEHT, MOLIENMPOBaHUE);

- yMeTb NPOBOAWUTb paCYeTbl MO XMMUYECKUM OpMyiaM U ypaBHEHUAM

XUMUYECKNX peaKLWIVI C NMCNONb30BaHNEM CI)M3VI‘-I€CKVIX BEJINYUH,
XapaKTepusywunx sewectsa C KONNYEeCTBEHHOMN CTOPOHbI: MaACCHI, obbema
(HOpMEU’IbeIe yCJ'IOBVIFI) rasoB, Koau4vyectBa BelleCTBa; WUCNOAb30BATb

CUCTEMHbIE XUMUYECKUE 3HaHWA pNna NPUHATUA peLI.IeHVIVI B KOHKPETHLIX
HU3HEHHDbIX CUTYALUAX, CBA3AHHbIX C BELWECTBAMU U UX NTPUMEHEHNEM




- BNaJieTb HaBbIKAMM PACcNo3HaBaHMUA W 3aWUThI
nHbopmauuu, nHbopMaLMoHHOK 6e30MacHOCTH
JIMYHOCTY;

OK 04.
IdpdekTnBHO
B3aUMOJIENCTBO
BaTb U paboTaTh
B KOIIEKTUBE U
KoMaHje

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOATENbHOCTH
U camoonpefeneHunio;

-0BJIafieH1e HaBblKaMu y4eOHO-UCCNef0BaATENbCKOI,
MPOEKTHON W COLMaNbHOMN feATeNbHOCTH;
OBnapeHune yHUBEpCaNbHbIMM KOMMYHUKATUBHBIMU
NENUCTBUAMM:

0) coBMeCTHas AeATeNbHOCTb:

- MNOHMMATb M  WUCNONIb30BaTb NpeuMylLlecTBa
KOMaHAHOW ¥ MHOMBMUAYANbHOM paboThI;

- NpUHMMATL Uenu COBMECTHOW [eAaTeNbHOCTH,
OpraHW30BbIBaTb U KOOPAMHUPOBATb JEACTBUA NO ee
AOCTUKEHUIO: COCTaBNATb naaH AENCTBUNI,
pacnpefenaTb poau C y4eTOM MHEHUIN YYaCTHUKOB
006Cy)XaaTh pe3ybTaTbl COBMECTHON PaboThl;

- KOOPAMHMPOBATbL U BbINOAHATL PabOTy B YCAOBUAX
peanbHoro, BUPTYanbHOr0O U KOMOMHMPOBAHHOTO
B3aUMOJENCTBUA;

- OCyleCTBAATbL NO3UTUBHOE  CTpaTermyeckoe
noBefeHWe B Pa3INYHbIX CUTYaALUAX, NPOABNATDH
TBOPYECTBO U BOOOpaXeHue, ObiTb UHWULIMATUBHbBIM
OBnapeHne yHUBepCaNbHBIMM  perynaTUBHbIMU
LENUCTBUAMM:

r) npuHAaTUE cebs n Apyrux nopei:

- MPUHUMATL MOTMBbLI M aprymeHTbl ApYyrux atoaen
NpU aHanu3e pe3ynbTaToB AeATENbHOCTH;

- NpU3HaBaTb CBOE NPABO U NpPaBo APYrux aojen Ha
OWNOKHU;

- pa3BMBaTb CMNOCOOHOCTb MOHMMATh MUP C MO3ULIUK
APYroro 4enoBeka;

- YMeTb NAAHWPOBATb U BBINOJHATb XUMUYECKUIA IKCNEpPUMEHT (npeBpalyeHus
OpraHMYecKMx BELLECTB NPU HAarpeBaHUM, NOJYYEHUE STUEHA U U3YYEHUEe ero
CBOMCTB, KAaUeCTBEHHbIE peakLMM Ha anbAeruibl, Kpaxman, YKCYCHYI KUCNOTY;
AeHaTypauus 6enKoB Mpu HarpeBaHUM, LBETHbIE peakLunn 6enKkos; NpPoBOAUTL
peakumMum WOHHOro obMeHa, onpefenaTb cpefly BOAHbIX PAacTBOPOB,
KauyeCTBEHHblE pPeaKLumu Ha cynbdaT-, KApOoHaT- U XNOPUA-AHUOHbI, HA KaTUOH
aMMOHWA; pelaTb 3KCMepUMEHTaNbHble 3afayuM no Temam "'Metanibl" M
"Hemetannbl") B COOTBETCTBMM C NpaBMNAMKU TEXHUKM 6Ge30MacHOCTU npu
obpalleHnn c BellecTBamm M nabopaTopHbiM 060pYAOBaHMEM; NMpPEACTaBAATH
pe3ynbTaThl XMMUYECKOrO 3KCMEepUMeHTa B opMe 3anucu  ypaBHEHUI
COOTBETCTBYIOIWMX peakunit u GopMyanpoBaTb BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaToB




0K 07.
CopencTBOBaTH
COXpaHeHUto
OKpyJKawolLen
cpegbl,
pecypcocbepex
eHuto,
NpUMEHATD
3HaHuA 06
U3MEHEHUN
KNnumarta,
NpUHLMNbI
bepexnuBoro
Mpou3BOACTBA,
3¢ deKTUBHO
AENCTBOBATL B
Ype3BblYanHbIX
CUTYaLUAX

B o6nactu skonoruueckoro BOCNUTaHUA:

- COpPMUPOBAHHOCTb 3IKONOTUYECKOW KYNIbTYpbI,
MOHUMAHUE BAUAHUA COLUUANBHO-3KOHOMUYECKUX
NpOLLEeCCOB HA COCTOAHUE NPUPOAHON U COLMANBHOW
Cpeabl,  0CO3HaHMe  rnobanbHOro  XxapakTepa
3KONOrnyeckux npobnem;

- NAaHUPOBaHME W OCYyleCTBNeHNe [eNCTBUN B
OKpyXKalolen cpeae Ha OCHOBe 3HaHUA Lenen
YCTOMYMBOTO Pa3BUTUA YeI0BEYECTBa;

aKTUBHOE HenpuATMe [elCTBMI, NPUHOCALLMX Bpef
OKpyXatwlien cpege;

- yMeHWe MNpOrHo3upoBaTb
3KONOrMyeckme nocneacTeus
AEeNCTBUI, NPeAoTBPalLATh UX;
- pacwupeHune onbiTa AeATeNbHOCTU IKONOTUYECKON
HanpaBAeHHOCTH;

- OB/IaA€HNe HaBbIKaMK y4yebHO-UCCea0BaTeNbCKON,
NPOEKTHOM M COLMANLHON [eATeNbHOCTH;

HE6J'IaFOI'IpVIFITHbIe
npeanpuHUMaeMblix

- copmupoBaTb  NpefCTaBA€HUA: O  XMMUYECKOM  COCTaBAAOLWEN
eCTeCTBEHHOHAy4YHON KapTWHbI MWUPa, POAM XUMUM B MO3HAHUU ABAEHUW
npupogbl, B (OPMUPOBAHUU  MBIWAEHUA W KYAbTYpbl JIMYHOCTH, ee
(YHKUMOHANbHON FPAMOTHOCTM, HEOOXOLUMON [ANA PELEHUA NPaKTUYECKUX
3afa4y M 3KOJOTMYECKM 0OOCHOBAHHOTO OTHOWEHWUSA K CBOEMY 3A0POBbID U
NpUpPOAHON cpefde;

- ymeTb cob6ntofaTh NpaBuaa 3KONOTMYECKM Lienecoobpa3HOro noBefeHUs B
ObITYy U TPYAOBOW AEATENBHOCTM B LENAX COXPAHEHMA CBOEro 3[0POBbA U
OKpyXatoLlei NpupogHON cpefbl; YYUTbIBAaTb ONACHOCTb BO3LENCTBUA HA XKUBbIE
OpraHu3Mmbl onpefeneHHbIX BelecTs, MOHMMAsA CMbICN NOKa3aTens npejenbHow
AONYCTUMOW KOHLEHTpaLum

MK°...

3 K yka3sbiBatotcs B cooTetcTBUN ¢ ®TOC CMO peannsyemoit npodeccuu / cneumanbHOCTH
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2. CTPYKTYPA U COJIEPYXAHME OBLIEOBPA30BATENILHOM AUCLNNNIUHDBI «XXUMUSA»

2.1. 06bem gucumMnaunHbl U BUAL yuebHOM paboTh

Bup yuebHoit paboThl

06bvem B yacax

06bem o6pasoBaTeibHOW MPOrpaMMbl JUCLUNIUHDI 72
B T.4.

OcHoBHOe copepaHue 64
BT.Y.:

TeopeTMyeckoe obyyeHue 30
npaKTUYyecKune 3aHATUA 24
nabopaTtopHble 3aHATUSA 10
MNpodeccuoHanbHO-OpUeHTUPOBAHHOE COlepXKaHue (cofepKaHue 6
NPUKNAZHOTO MOAYNA)

BT.Y.:

TeopeTMyeckoe obyyeHune 2
MpakTuyecKue 3aHaTUA 4
MpomeskyTouHas aTTecTaymsa (3ayer) 2

11




2.2. TematnyecKkuin niaH U cogepxaHme QUCLUMIUHDI

HaunmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe M NpogheCcCMoHaNbHO-OPUEHTUPOBAHHOE), 061eM YACOR ®opmupyembie
pa3fenoB u Tem nabopatopHble U NpaKTUYECKWE 3aHATUA, NPUKIAAHOW MOAYNb KoMneTeHLUUU
1 2 3 4
OcHOBHOe cofiepkaHue 64
Paspen 1. OcHOBbI CTpOEHMSA BelecTBa 6
Tema 1.1. OcHoBHOe cofiepKaHue 4 0K 01
CTpoeHue aTomoB
XUMUYECKMIX TeopeTuveckoe obyueHue 2
3/1eMEHTOB U ; ,
npupoaa CoBpemeHHas mopenb cTpoeHua atoma. CUMBONMYECKNI A3bIK XUMUKU. XMMUYECKWUI 3N1€MEHT. INeKTPOHHas
XUMUYECKOIA KOHurypauua atoma. Knaccudukauma Xumuyeckux INEMEHTOB (s-, p-, d-anemenTol). BaneHTHble 5
CBA3N 3NEeKTPOHbl. BaneHTHOCTb. JNeKTpOHHAA Npupoja XMMUYECKOW CBA3M. INEKTPOOTpULATeNbHOCTb. Buapl
XUMMUYECKOMN CBA3M (KOBANEHTHAsA, MOHHAA, MeTaNIYeCKas, BOLOPOLHAA) 1 cnocobbl ee 06pa3oBaHUs
[pakTUueckue 3aHATUA 2
PewweHune 3agaHuii Ha MICNONb30BAHNE XUMUYECKOW CUMBONMKM U HA3BAHMI CO@AUHEHUIN NO HOMEHKNAType
MeXAYHAPOAHOr0 COK3a TEOPETUYECKON U NPUKNAAHON XMMUU U TPUBUANbHBIX HA3BaHUI A COCTABNEHUA
XUMUYECKMX (DOPMYN [ABYXAaTOMHbIX COeAMHEeHW (OKCWMAOB, cynbdUAOB, TMAPUAOB U T.M.) WU LpYrux
HEOpPraHU4YecKux CoeiMHeHNM OTAENbHbLIX KNaccoB. 2
pakTUyeckue 3afaHUA Ha YCTAaHOBAEHWE CBA3U MEXAY CTPOEHMEM aTOMOB XMMMWYECKUX 3IEMEHTOB U
nepuofMyeckuM WU3MEHEHWeM CBOWCTB XMMUYECKUX 3ME€MEHTOB M WX COEAMHEHWN B COOTBETCTBMU C
nonoxeHuem llepuogunyeckon cuctemsl.
Tema 1.2. OcHoBHoOe cofiepxaHue 2 0K 01
Mepuoanyecku 0K 02
3aKoH M Tabnuya | [PaKTU4ecKue 3aHATUSA 2
O.W. Menpeneesa y
Mepuopnyeckas cuctema xummnyeckux anemeHToB [1.1. Menpeneesa. ®usnyeckuii cmbicn
Nepuopmyeckoro 3akoHa [.U. MeHpeneeBa. 3aKOHOMEPHOCTN M3MEHEHUA CBOMCTB XMMUYECKUX 2

3N1EMEHTOB, 06pa3yEMbIX UMW NPOCTbIX U CNOX¥HbIX BEWECTB B COOTBETCTBUN C NONOKEHNEM XUMUYECKOTO

12




3nemeHTa B [lepuopnyeckon cucteme. MMpoBo33peHuyeckoe 1 Hay4yHoe 3HadeHue [lepuoanyeckoro
3akoHa [1.W. MeHpeneesa. lporHosel [1.W1. MeHpeneeBa. OTKpbITUE HOBbIX XUMUYECKUX IIEMEHTOB.
PeleHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3aAaHNUM HA XapaKTepM3aLMI0 XMMNYECKUX
NemeHTOB «MeTannuyeckue / HemeTanMyeckne CBOMCTBA, INEKTPOOTPULATENBHOCTb XMMUYECKUX
3/1EMEHTOB B COOTBETCTBMM C UX 3IEKTPOHHBIM CTPOEHWEM U MONIOKEHNEM B NEPUOAUYECKON CUCTEME
Xummnyeckmx anementos [.N. Menpeneesa»

Paspen 2. Xumnyeckmne peakymm 10
Tema 2.1. Tunsl OcHoBHOe copiepaHue 4 0K o1
XUMUYECKMX
peakuuii TeopeTnyeckoe obyyeHue 2

Knaccudpukaumna n Tunbl XMMUYECKUX peakLUi € y4acTueM HeopraHuyeckux sewecTs. CoctaBneHune

YPaBHEHUIN peakuuil COeUHEHUSA, Pa3foXeHUs, 3amelleHns, 0OMeHa, B T.4. peakyuit ropeHUs, OKUCIEHUSA-

BOCCTAaHOBNIEHUS.

YpaBHeHUA OKUCAEHUA-BOCCTaHOBNEHUA. CTeneHb okucneHna. OKUCAUTENb U BOCCTAaHOBUTENb. 2

CocTtaBneHune u ypaBHUBaHWE OKUCAUTENbHO-BOCCTAHOBUTENbHbLIX PeAKLIUA METOAOM 31€KTPOHHOTO

6anaHca. OKMCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLMM B NPUPO/IE, NPOU3BOACTBEHHBIX NPOLECCAX U

XU3HeaeATeNbHOCTU OPraHM3MoB

MpakTuyeckue 3aHATUA 2

KonnyectBeHHble OTHOWEHUA B XMMUKU. OCHOBHblE KONMYECTBEHHbIE 3aKOHbl B XMMWUM U pacyeTbl No

YPaBHEHUAM XUMUYECKUX peakumi. Monb Kak eguHuua KonuyecTea BelwecTea. MonapHaa macca. 3aKOoHbl

COXpaHEeHUs Macchbl M 3Hepruu. 3akoH ABoraapo. MonspHbii 06bem rasoB. OTHOCUTENbHAsA NAOTHOCTb 2

rasoB. PacyeTbl N0 ypaBHEHUAM XUMUYECKUX PeaKUUi C UCMONb30BAHMEM Macchl, 06beMa (HOpMasbHble

YCNOBWSA) ra3oB, KOJMYECTBA BELLECTBA
Tema 2.2. OcHoBHOe copiepaHue 4 0K 01
INeKTpoNUTUYECKA 0K 04
9 AMCcoumMaLns u TeopeTnyeckoe obyyeHue 2
MOHHbIN 0OMeH

Teopus 3NeKTPOAUTMYECKOM Auccoumaumn. WoHbl. INEeKTPONUTHI, HEINEKTpPOoAWUTbl. Peakuumm WMOHHOrO

obmeHa. CocTaBneHune peakumit MOHHOrO 0OMeHa MyTeM COCTABNEHUA UX MOJHBIX M COKPaLLEHHbIX MOHHbIX 2

ypaBHeHmZ. KncnoTHo-0CHOBHbIE peakuuu. 3alaHus Ha CoCTaBNeHNE UOHHbBIX peaKLlM[;I
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JlabopaTtopHble 3aHATUA 2

JlabopatopHas paboTa “Tunbl XMMUYECKUX peakuun”.

WccnepoBaHue TNoB (Mo COCTaBY M KONMYECTBY UCXOAHBIX M 00pa3yloWmnXcs BeWecTs) U NpU3HAKOB 5

XUMUYECKUX peakumii. [lpoBeaeHne peakymit MOHHOTO 0OMeHa, onpeaeneHne cpefbl BOAHbIX pacCTBOPOB.

3aaaHuna Ha COCTaB/IEHME MOHHBIX peaKLum
KoHtponbHas

CTpoeHue BelecTBa U XMMUYECKME peaKLuUm 2
pabota 1
Paspen 3. CTpoeHue 1 cBOICTBA HEOPraHMYeCKUX BellecTs 16
Tema 3.1. OcHoBHOe copiepaHue 4 0K o1
Knaccudukauus, 0K 02
HOMEHKNaTypa U TeopeTuyeckoe obyyeHue 2 K.
CTpOeHue .
HEOpraHMYECKNX MpegmeT HeopraHuyeckon xumun. Knaccudpukayms HeopraHuyeckux sewecTs. [1pocTbie U CoXHbIe
BewlecTs BewecTBa. OCHOBHbIE KNACChl CIOXHbIX BEWeCTB (OKCMAbI, TMAPOKCUABI, KNCAOTbI, CoKn). B3aumocsasb

HeopraHM4yeckux BewecTB. ArperaTHble COCTOAHMA BewecTBa. Kpuctannuyeckne n amopdHble BewecTsa.

Tunbl KPUCTANNNYECKUX PELIETOK (AaTOMHASA, MONEKYNAPHASA, NOHHAS, MeTaNIMyYeckas). 3aBUCMMOCTb 2

(hM3nyecKknx CBOWCTB BeLeCcTBa OT TUNA KPUCTANANYECKON pelleTKu. 3aBUCMMOCTb XMMUYECKOIA

aKTUBHOCTU BELLEeCTB OT BUJA XMMUYECKOW CBA3W U TUNA KPUCTANIMYECKON pelleTKU. [puumnHbl

MHOroo6pasus BellecTB

MpakTuyeckue 3aHATUA 2

HoMmeHKnaTypa HeOpraHMYecKuUx BeLWeCTB: Ha3BaHWe BeWEeCTBA UCXOA U3 UX XUMUYECKOW hOopMyNbl UaK

COCTaBNeHME XMMUYECKON (POPMYNbl UCXOAA U3 Ha3BaHWA BewecTBa No mexayHapoaHon (UKONAK) nau

TPUBMANBbHOWN HOMEHKNATYpe.

PeweHne npakTUYyecKUX 3afaHuii No KnaccudukauuMu, HOMEHKNaType U XUMUYeCKUM dopmynam

HEOpraHMYecKnUx BeWeCTB Pas3MUYHbIX KNaccoB (YrapHbIi ras, YraeKUCcnbi ras, aMMuak, ralweHas U3BecTb, 2

HeraweHas M3BecTb, MUTbEBAA COAA M APYrUX): Ha3blBaTb U COCTABAATL (POPMYAbI XUMUYECKUX BELECTB,
onpeaenATb NPUHALNEKHOCTb K KNaccy.

WNcTouHnkm xummnyeckon nHdopmauum (cpeacts maccoBoi uHdopmauum, cetb NHTepHeT n apyrue). Mounck
uHdOpMaLKUM MO Ha3BaHMAM, MAEHTUPUKATOPaM, CTPYKTYPHbIM hopmyiam
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Tema 3.2. ®usuko-

OcHoBHOE coaepiaHue

0K 01

XMMUYeCcKue 0K 02
CBOIICTBA TeopeTuveckoe obyyeHue 11K, ..
HeopraHnyecKux y
BelecTs Metannel. O6wwme dusnyeckne u xumuyeckue csoictea metamnoB. Cnocobel nonyyeHus. 3HaueHue

MeTaIOB U HEMETANIIOB B NPUPOAE U XKU3HEAEATENbHOCTU YenoBeka u opraHn3mos. Koppo3sus metannos:

BUAbl KOPPO3UU, CNOCOOBI 3aLUUTHI METANNOB OT KOPPO3UU

Hemetannsl. 06wue dusmyeckme u xuMuyecKue CBOICTBA HEMETANIOB. TUNWYHbIE CBOICTBA HEMETANIOB

IV- VII rpynn. Knaccudukauus v HOMeHKnatypa coefiuHeHWit HemeTannos. KpyroBopoTbl 6UOreHHbIX

3NEeMEHTOB B MpUpoje

XuMMnYyecKne CBOWCTBA OCHOBHbIX KNacCOB HEOpPraHUYecKux BellecTs (OKCMA0B, TMAPOKCUA0B, KUCNOT,

cofleii 1 ap.). 3aKOHOMEPHOCTW B U3MEHEHMM CBOWCTB MPOCTbIX BEWeCTB, BOAOPOAHbIX COEAUHEHNUN,

BbICLIMX OKCMA0B U TMAPOKCUA0B

pakTuyeckue 3anaTUA

CocTtaBneHue ypaBHeHN XMMUYECKUX PeaKL Ml C yHacTUeM NPOCTbIX U CIOXKHbIX HEOPraHUYeCKUX BelLecTB:

MeTajNoB W HeMeTannoB; OKCU[OB METaNNOB, HEMETana0B M aM(OTEPHbIX INEMEHTOB; HEOPraHUYeCcKnUx

KWCNOT, OCHOBAHUN M aMOTEPHBIX TMAPOKCU0B; HEOPraHUYECKUX CONei, XxapaKTepu3yoLmx ux CBOMCTBA.

PelweHne npakTUKO-OPUEHTMPOBAHHLIX TEOPETUYECKUX 3a[aHMIA Ha CBOWCTBA, COCTaB, MOJAyyYyeHUe U

6e3onacHoe UCnoNb3oBaHUE BAXXHENIWINX HEOPraHUYECKNUX BelecTB B ObITY U NPaKTUYECKOMN feATeNbHOCTH

yesoBeKa
Tema 3.3. OcHoBHOe copiepaHue 0K 01
NpeHTudmkayma 0K 02
HeopraHMyecKmx JlabopaTopHble 3aHATHSA 0K 04
BellecTB

JlabopatopHas paboTa «MaeHTUDMKALMUA HEOPraHNYECKUX BELECTBY.

PeweHne 3KcnepUMeHTaNbHbIX 3afay MO XMMUYECKUM CBOWCTBAM METAlNIOB W HEMETaNsoB, Mo
pacno3HaBaHUIO U MOJYYEHUIO COEANHEHNUI METANIOB U HEMETAN/IOB.

NpeHTudMKauMA HeopraHMYeckMx BewWecTB C WCMONb30BAaHMEM UX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHbIX KAYeCTBEHHbIX peakLuii. KadyecTBEHHbIE peakLun Ha cynbdaT-, KApOOHAT- U XNOPUA-aHUOHbI,
Ha KaTMOH aMMOH U
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KoHTponbHas

CBoMCTBA HEOPraHUYECKUX BELECTB 2
paborta 2
Paspen 4. CTpoeHue M CBOMCTBA OpraHUYeCKUX BeWeEeCTB 24
Tema 4.1. OcHoBHoOe copepxxaHue 4 0K 01
Knaccudmkauus, MK...
CTpoeHHUe ¢ TeopeTuyeckoe obyueHue 2
HOMEHKNaTypa MosBNEHUE U Pa3BUTUE OPraHUYECKON XMMUMN KaK HayKu. [peameT opraHuyeckoi xummn. Mecto un
OpraHN4eckmux 3HaueHNe OpraHNyecKoil XMMUN B CUCTEME eCTECTBEHHbIX HayK.
BElECTB XMMUYecKoe CTpOeHUe Kak NoOpAJOoK COeUHEHUA aTOMOB B MOJIEKYNIE COFNACHO UX BaneHTHOCTU. OCHOBHbIe

MONOXKEHUSA TEOPUM XUMUYECKOTO CTPOEHUA OpraHuyeckux coeauHeHuit A.M. BbytnepoBa. YrnepogHsiit

CKeneT OpraHW4YecKoi MoneKynbl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XUMWUYECKOrO CTPOEHMA MONEKyI. 5

N3omepus n nsomepsl.

MoHATUE O pyHKUMOHaNbHOW rpynne. Pagukan. MpuHLKUNbI KNaccMUKaLMM OpraHUYeCKUX COeAUHEHWA.

MexayHapoAHas HOMEHKNATypa U MPUHLMUNbI HOMEHKAATYpbl OpraHUYeckux coepfuHeHuit. MoHaTue 06

a30TCcoAepKaluX COEANHEHNAX, BNONOTUYECKN aKTUBHbIX BelecTBax (yrneBoaax, Xupax, 6enkax u ap.),

BbICOKOMOJIEKYNAPHBIX COeJUHEHUAX (MOHOMED, NONUMED, CTPYKTYPHOE 3BEHO)

MpakTuyeckue 3aHATUA 2

HomeHknatypa OpraHMYecKUx COEAMHEHUIA OTAENbHbIX KNACCOB (HACLIWEHHbIE, HEHACbIWEHHbIE W

apoMaTuyeckue yrneBOAOPOAbl, CNUPTbl, (EHONb, anbLeruabl, KeTOHbl, KapOOHOBbIE KUCNOTHI W Ap.)

CocTaBneHue NOMHbIX U COKPALLEHHBIX CTPYKTYPHbIX POPMYN OPraHUYECKUX BELLECTB OTAEbHbIX KNacCoB, )

MCMOb3YA UX HA3BAHUA NO CUCTEMATUYECKON U TPUBUANBHON HOMEHKNATYpe (3TUNEH, AUETUEH, FULEPHH,

deHon, dopmanbierns, yKCycHas KUCNoTa, rauuuH). PacueTbl npocTeiweit ¢hopMyibl OpraHW4YeckKom

MOJIEKYIbI, UCXOAA U3 3NeMeHTHOro cocTasa (B %)
Tema 4.2. OcHoBHOe copiepxaHue 12 0K 01
CeoiicTBa 0K 02
OpraHNyeckyx TeopeTuyeckoe obyyeHue 6 0K 04
coefiMHeHun NnK...

OU3NKO-XMMUYECKME CBOICTBA OpPraHUYECKUX COEAMUHEHWUIA OTAENbHbIX KNaccoB (0COBEHHOCTH
KnaccuguKaLmMm M HOMEHKNATYPbl BHYTPU KNacca; roMonorMyeckuii pag u obwas dopmyna; usomepus;
du3nYeckue cBONCTBA; XMMUYECKUE CBOMCTBA; CNOCOGLI MOYYEHMS):

16




— npefenbHble YrneBOAOPOAbl (@nkaHbl WM LMKNOANAKaHbl). [OpeHMe MeTaHa Kak OAWH M3 OCHOBHbIX
WCTOYHMKOB Tenaa B NPOMbIWAEHHOCTU U GbiTy. CBOMCTBA NPUPOLHBIX YrNE€BOAOPOAOB, HaX0XAeHue B
NpMpoae N NpUMEHEHUE anKaHoB;

— HenpepenbHble (aNKeHbl, aNKUHbI U anKkagueHbl) U apomMaTnyeckue yrneBofopoasl. fopeHue aletuneHa
KaK WCTOYHMK BbICOKOTEMNEPATYPHOrO MAAMEHN A CBApKW W Pe3KM MeTasos

— Kucnopopcofepxalime coefuHeHna (cnupTel U deHobl, KApOOHOBbIE KUCNOTbI U 3UpbI, anbaeruasl u
KETOHbI, XXUpbl, yrneBofbl). [pakTuyeckoe NpuMeHeHWe 3TUAEHTIMKOANA, FnLepuHa, dheHona. NMpumeHeHune
dopmanbaeruaa, aueTanbperua, YKCyCHoi Kucnotbl. Mbina Kak conu BbICWKX KapOOHOBbLIX KUC/OT.
Motolme cBoicTBa Mblia

— a30TcofepXalime coeauHeHNUs (aMUHbl U aMUHOKUCNOTLI, 6enkn). BoicokoMoneKynsapHble CoeanHEHNs
(cMHTETMYECKME U OMONOrMYECKM-aKTUBHbIE). MOHOMED, MonnUMep, CTPYKTYpHOe 3BEHO. lonnumepusayms
3TU/IEHA KaK OCHOBHOE HanpaB/ieHWe ero UCnosb30BaHUs.

[eHeTMYecKan CBA3b MEXAY KNAcCaMu OpraHMUYecKUX COeANHEHN

”paKTVI‘-IeCKVIe 3aHATUA

CsoicrBa OpraHUYeCcKux COeAUHEHMNN OTAENbHbIX KNACcCOB (TpVIBVIaJ'IbHaFI U MeXAyHapoaHaa HOMEHKNATypa,
XUMUYeCKne CBOWCTBA, cnocobbl I'IOﬂyqul/Iﬂ): npepenbHbiE (aﬂKaHbI " Ll,MKﬂoaﬂKaHbl), HenpeaenbHble
(aJ'IKEHbI, AJIKUHbI U aJ'IKa,U,VIEHbI) U apoMaTuyeCKue yrneBoaopoabl, CNUPTbI U CIJEHOJ'II:I, Kap60HOBbIe KUCNOThI
n 3(1)l/lpbl, anbgernabl U KETOHbl, aMUHbl K aMUHOKUCNOTbI, BBICOKOMONIEKYIAPHbLIE COEANHEHUA. 3a,U,aHMH Ha
COCTaB/ieHUE ypaBHeHMVI XUMUYECKNX peaKLI,VIVI C y4actnem opraHM4yeCKux BellleCTB Ha OCHOBAHUU KX
COoCTaBa N CTPOEHMUA

CoctaBneHue cxeMm peakuui (B TOM YMcie NO NPefiOXKEHHbIM LLENOYKaM NPeBpalleHNit), XapaKTepU3yoLux
XUMUYECKME CBOWCTBA OPraHMYeCKUX COeJMHEHNI OTAENbHbIX KNACCOB, CMOCOObLI UX MONAYYEHUS U HA3BAHME
OpraHUYecKUx coeiuHEHUI NO TPUBMANBHOW MU MEXAYHAPOAHOW CUCTEMATUYECKOK HOMEHKNATYpE.
PeweHne NpaKTUKO-OpPUEHTUPOBAHHbIX TEOPETUYECKMUX 3ajaHUI HA CBOICTBA OPraHMYECKUX COeAUHEHMI
OTAENbHBIX KNACCOB

JlabopatopHas paboTta

JlabopatopHas paboTa “lpeBpalieHns opraHMYecKux BelecTB Npu HarpesaHumn",
MonydyeHue 3TUNEHA U U3yYeHUe ero CBOWCTB. MoileIMpOBaHNE MONEKYN U XMMUYECKUX NPeBpaLleHmii Ha
NpUMepe 3TaHa, 3TU/EHa, aLeTUNeHa 1 ap.
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Tema 4.3. OcHoBHOe cofiepkaHue 0K 01
NaeHTudmkayma 0K 02
OpraHnyeckux TEOPETM‘IECKOE 06yquMe 0K 04
BELECTB, X lK...
3HaueHue U Buoopranuyeckue coeanHerus. MpumeHeHue n Guonorudeckas posb yraesoaos. OKMcieHne yrieBosoB
NpUMeHeHMe B — UCTOYHMK 3HEPrUU XKMBbIX opraHu3moB. 06nacTu npumeHeHus amuHokucnoT. lNpeBpaweHns 6enkos
6LITOBON W nMwu B opraHusme. buonormyeckne dyHkumn 6enkoB. bBuonornyeckue dyHKUUKM KupoB. Ponb
POU3BOACTBEHHON OpraHMyYeCcKo XMMMUM B pelieHnn npobnem nuuieBoi 6e3onacHoCcTu
AEeATENbHOCTH y .
. Po/ib OpraHM4YecKon XMMUK B peleHun npobnem 3HepreTMYecKon 6€30nacHoOCTH, B pPa3BUTUM MeULMUHbI,

CO3JaHUKM HOBbIX MaTepuanoB, HOBbIX WCTOYHWKOB 3HEPrUM (anbTEPHATUBHbIE UCTOYHWUKU 3IHEPrUm).

OnacHoCTb BO3[EWCTBUA HA IKMBble OpraHW3Mbl OpPraHWYeCcKUX BelecTB OTAENbHbIX KAaccoB

(yrneBofOpOAbl, CMUPTbl, (EHONbI, XNOPOpPraHMYeckne NpPOU3BOAHbIE, aAnbAerufabl U Ap.), CMbICA

nokasartena npefenbHO JoNYCTUMOI KOHLEHTpaLuum

JlabopatopHble 3aHATUA

JlabopatopHas paboTa: “UaeHTUdUKaLMA OpraHMYecKUx CoeAnHEHNI OTAENbHbIX KnaccoB”

NpeHTMdMKaLMA OpraHUYecKuX COEAMHEHUN OTAENbHbIX KnaccoB (Ha npumepe anbAernaoB, Kpaxmana,

YKCYCHOW KMUCNOTbI, 6€NKOB U T.N.) C UCNOJb30BaHMEM UX (HU3INKO-XUMUYECKUX CBOMCTB U XapaKTepHbIX

KauyeCTBEHHbIX peakLuii. [leHaTypaums 6enka npu HarpeBaHuu. LiBeTHble peakuum 6enkoB. BosHUKHOBeHME

aHANIMTUYECKOrO CUrHANA C TOYKM 3PEHUA XMMUYECKUX NPOLLECCOB NPU NPOTEKAHMU Ka4yeCTBEHHOW peakLuuu,

No3BONALIWEN UAEHTUPULMPOBATL NPEAIOKEHHbIE OpraHNYecKnue BellecTBa
KoHtponbHas Cr y
pa6ota 3 PYKTYpa U CBOCTBA OpraHNYeCKMX BELLECTB
Pa3pen 5. KuHeTuueckme n TepmouHaMmUyeCcKmMe 3aKOHOMEPHOCTHU NPOTEKAHUA XMMUUYECKUX peaKLiuii
CkopocTb OcHoBHOe copiepaHue 0K 01
XUMUYECKUX 0K 02
peakuui. MnK...
Xumunyeckoe
paBHOBecuHe
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TeopeTuyeckoe obyueHue

CKOpoCTb peakuuu, ee 3aBUCUMOCTb OT Pas3M4HbIX (AKTOPOB: MPUPOAbI pearupyownx BeLecTs,
KOHLEHTpaL MK pearnpyiolmx BelWecTs, TeMNepaTypbl 1 NJOWaAN peakLMoHHOW NOBEPXHOCTU. Tennosble
3 deKTbl XMMUYECKNX peakLnil. IK30- U IHAOTEPMUYECKUE, PeaKL UK.
06paTMMOCTb peakLuil. XMMUYECKOe paBHOBECUE U €r0 CMelleHUe NOA AEeCTBUEM Pa3/IMUHbIX (AKTOPOB
(KOHLEHTpaLMa peareHTOB UM NPOLYKTOB PeaKLum, faBneHue, TeMnepaTtypa) Ajas Co34aHuA ONTUMAsbHbIX
YCNOBUIA NPOTEKAHUA XMMUYeCKUX npoueccoB. MpuHumn Jle Watense

lNpakTuyeckue 3aHaATUA 0K 01
0K 02
PelweHne NpakTUKO-OpPUEHTUPOBAHHbIX 3ajaHUI HA aHANU3 (PAKTOPOB, BAMAIOLLUX HA M3MEHEHUME CKOPOCTH K.
XMMUYECKOW peaKkunu, B T.4. C NO3ULMIA IKONOTUYECKU LienecoobpasHoro noBefeHuns B ObITy U TpyAoBO#
AeATENIbHOCTU B L€NAX COXPAHEHUA CBOErO 340POBbA U OKPYKAKOLWEN NPUPOSHON Cpefbl.
PelweHne NpakTUKO-OpUEHTUPOBAHHbIX 3aldaHMii Ha NpuMeHeHne npuHumna Jle-llaTtenbe ansa HaxoxpeHus
HanpaBfeHMA CMELLEeHUA PaBHOBECUA XUMUYECKOW peakLum 1 aHanu3 hakTopoB, BAMAIOWMNX HA CMeLLeHne
XMMUYECKOro paBHOBeCUA
Paspen 6. PactBopbl
Tema 6.1. OcHoBHOe cofiepxaHue 0K 01
MoHaTMe 0 0K 02
pacTBopax TeopeTuyeckoe obyyeHue 0K 07
PactBopeHue Kak (u3mMKo-xummyeckuit npouecc. PactBopbl. Cnocobbl MpUroTOBNEHWS PaCTBOPOB. fK....
PactBopumocTb. MaccoBasi gons pacTBOpeHHOro BewecTBa. CMblCh MoKasaTens NpeaenbHO AOMYyCTUMONA
KOHLeHTpaL1u 1 ero Ucrnosib30BaHUe B OLEHKe 3K0N0ru4Yeckoi 6e30nacHoCTy.
MpaBuna 3KONOTMYECKM LeNecoobpasHOro noBeAeHMs B ObITy M TPyAOBOM AeATeNbHOCTM B Lenax
COXpaHEHWUs CBOEro 3[0POBbSl M OKpyXawliel NPUpPOAHON cpedpbl; ONACHOCTb BO3JEMCTBUA HA YKUBbIE
OpraHu3Mbl ONpefieNeHHbIX BeLWecTB.
PeweHne NpakTMKO-OPUEHTUPOBAHHBIX PACUYETHbIX 3aflaHWit Ha PacTBOpbl, UCMONb3yeMble B ObITOBON K
NPOU3BOACTBEHHON AeATENBHOCTU YeNOBEKa
OcHoBHOe cofiepkaHue 0K 01
0K 02

JlabopatopHble 3aHATUSA
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Tema 6.2. JlabopatopHas pabota «[lpuroToBneHme pacTBopoB». 0K 04
WNceneposanue MpurotoBneHne pacTBOpOB 3aAaHHOI (MaccoBoM, %) KOHUeHTpauuu (C NpakTUKO-OPUEHTUPOBAHHbIMU 5 MK...
CBOJICTB pacTBOpPOB |BONPOCAMU) U ONpPefieNeHne Cpeabl BOAHbIX PaCcTBOPOB.

PeweHne 3agay Ha NnpuMrotToBaeHne pacTBOpOB
NpodeccuoHanbHO-0pUeHTUPOBAHHOE COiepXKaHue (CoepKaHue NPUKNAJHOT0 MOAYNA)
Paspen 7. XuMus B ObITY U NPOU3BOJCTBEHHON 1€ATENLHOCTU YEN0BEKA 6 OK 01

0K 02

X1mus B ObITy ¢ OcHoBHOe copepxanue 6 0K 04
NPOU3BOLCTBEHHOWM 0K 07
AEATENBHOCTH TeopeTuyeckoe obyyeHue 2 MK
yenoBeka

HoBeiilwmne AOCTMKEHMA XMMUYECKOM HAyKU M XMMUYECKOW TexHonoruu. Ponb xumuu B obecneyeHum

3KONOrMYECKOM, IHEPreTUYECKON U NulLeBon 6e30MacHOCTH, pa3BUTUKM MeauuMHbI. [TpaBuna noucka w 5

aHanM3a XMMUYECKOWM MHOPMALMM U3 PA3NIMYHBIX MCTOYHUKOB (HayuHas U y4yebHO-HayyHas nuTepatypa,

CpefCTBA MaccoBoW MHGopmaumuu, cete WHTepHeT)

[NpakTMyeckue 3aHATUA

MoMCK M aHanu3 KeWCOB O NPUMEHEHUM XWMUYECKUX BELECTB M TEXHONOrMIA C yyeTom Oyayuiei

npodeccoHanbHON LeATeNIbHOCTA NO TEMaM: BaXKHellne CTPOUTE/IbHbIE MaTepuasbl, KOHCTPYKLUOHHbIE

MaTepuanbl, Kpacku, CTEKNO, KepamuKa, Mmatepuansl Onf 3NeKTPOHMKM, HAHOMATepuanbl, TEKCTUAbHbIE 4

BOJIOKHA, UCTOYHUKW 3IHEPrUM, OPraHUYeckMe W MUHepanbHble yAoOpeHUs, NeKapCcTBEHHbIE BeLLECTBa,

ObITOBAA XUMMS.

3awwuTa: lNpepcraBneHne pe3ynbTaToB pelleHns Keincos B hopmMe MUHU-A0KNAAA C Npe3eHTaLuen

MpomexyToyHas aTTecTayus no AucuUnIMHe (3aver) 2

Bcero 72
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3. YCNI0BWSA PEAJIN3ALINM NPOTPAMMbI OBLLLEOGPA30OBATE/IbHOW AUCLUMJINHDI

3.1. Tpe6oBaHMs K MUHUMANILHOMY MaTePUANbHO-TEXHUYECKOMY 0becneyeHuIo

[na peanu3zaumnm nporpamMmmbl AUCUMUNAUHBL  AOMKHBI  ObiITb  NPEAyCMOTPEHbI
clepylowme crneuynanbHele NomeweHna: y4yebHbIl KabWMHET xumum u/munu yy4ebHoM
XMMUYeCKon nabopatopuu.

O6opynoBaHue yuyebHoro kabuHetra (HarnsagHble nocobus): Habopbl
WIAPOCTEPXKHEBbLIX MOJENei MONEKY/N, MOAENU KPUCTANNUYECKUX PeLeToK, KOMNeKLUu
NPOCTbIX U CNOXHbIX BEWECTB U/UAU KONNEKLUU NOAUMEPOB; KONEKLMA TOPHbIX NOPOA
W MuHepanos, Tabnuua MeHpeneesa, yyebHble GunbMbl, LUdPOBbIE 06pa3oBaTe/bHbIE
pecypchl.

TexHuueckue  cpeactBa  obyyeHMs:  KOMMbOTEP C  YCTPOMCTBAMM
BOCNPOW3BEAEHMUA 3BYKA, NPUHTEP, MyNbTUMELNA-TIPOEKTOP C IKPAHOM, MyIbTUMEANINHAS
[OCKQ, YKa3Ka-npe3eHTep AnA Npe3eHTauui.

O06opynosanue nabopatopum u pabouux Mect nabopaTopum: MeH3ypKw,
MUNeTKU-KanenbHULb, TEPMOMETPbl, MWUKPOCKOM, Aynbl, NPEAMETHble U MOKPOBHbIE
CTeKNa, NNaHwWeThl AAs KanenbHbIX peakuuit, GunbTpoBanbHas Gymara, NpOMbIBANKK,
CTeKNAHHble NPobUpKK, pe3nHoBble NPobKKM, HOoHAPUKKU, HABOP PeaKTUBOB, CTEKNSHHbBIE
NasoyKK, WTATUBLI AN NPOBUPOK; MEPHblE LUAUHAPLI, BOPOHKN CTEKNAHHbIE, BOPOHKM
penutenbHole unanHapudeckue (50-100 mn), cTynkK ¢ nectukom, Gapgoposbie HalKK,
NMUHUETb, GuUnbTpbl OyMaXKHble, BaTa, Map/s, 4YacoBble CTEKNa, 3NEKTPOMIUTKM,
nabopaTopHble WTATUBbLI, CMUPTOBLIE TOPENKMW, CMUYKK, NPUOOP AN NONYYEHUs ra30B
(unu npobupka c ra3ooTBOAHOW TPyOKOIA), AepxaTtenu Ans npoOUpOK, CKAAHKWU Ans
XPaHEHMA PeaKTUBOB, Pa3faTOYHbIE JIOTKM; XMMUYecKue ctakaubl (50, 100 n 200 mn);
WNATENMW; MUHLETHI; TUTENbHbIE WUMLbI; CEKYHAOMEDLI (TaMepbl), MepHble NPOOUpPKHM (Ha
10-20 mn) u mepHble Konbbl (25, 50, 100 u 200 mn), BogaHasa H6aHa (Mnn TepmocTar),
CTEKNAHHbIE NANOYKMU; KOHMYECKMe KoNbbl ans TutpoBaHua (50 u 100 mMn); MHAMKATOPHbIE
NONoOCKM ona onpeaeneHns pH u cTaHaapTHas MHAMKATOPHAA WKana; YHUBEPCaNbHbIN
nHpuKaTop; nunetku Ha 1, 10, 50 mn (unm po3atopbl Ha 1, 5 u 10 mn), GlopeTkn pns
TUTPOBAHMA, MeAUUMHCKMe wnpuubl Ha 100-150 wmn, nabopatopHble u/unu
aHanuTuyeckue secol, pH-meTpsbl, CyWwnnbHbIN WKad, n gp. nabopatopHoe 060pyaoBaHMe.

3.2. UHdopmMaymoHHOoe obecneyeHune peanu3aluu NporpaMMmol

1. [na peanu3auumu nporpammbl 6ubnuoTedHbln  poHpL ob6pasoBaTesnbHOM
OpraHu3aumMm [oKeH WMeTb NedyaTHble W/WAW 3NeKTPOHHble 06pa3oBaTenbHble W
WH(OPMALMOHHBIE PeCypChl, PEKOMEH0BAHHbIE A8 UCNO/b30BaHMA B 00pa30BaTeIbHOM
npoLecce, He cTaple 5 neT ¢ MOMEHTA U3aHuA.

2. PekomeHayeMble neyatHble M3[aHWsA NO peanusauun obweobpa3oBaTenbHOM
AWCUMNAUHBL NPeACTaBNeHbl B METOLMYECKMX PEeKOMEHZAuMAX Nno OpraHu3auuu
06yyeHus.
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4. KOHTPOJIb U OLIEHKA PE3YNIbTATOB OCBOEHWSA OBLEOBPA30BATE/ILHOM
ANCUNTUTNHDBI

KoHTponb ¥ oueHKa pe3ynbTaToB 00yYyeHMA OCYWECTBAAETCA NpenofaBaTesieM B
npoLecce NpoBefeHMA NPAKTUHECKUX 3aHATUI M NabOpPaToOpHbIX paboT, TeCTUpOBaAHMA, a
TaKE€  BbINOJAHEHUS  00YYalWMMUCA  UHAUBUAYANbHbIX  3a[dHMii,  NPOEKTOB,
nccnepoBaHuit. Pesynbtathl 00yYeHWs onpepensior, YTo 0byyarowmecs LOMKHbI 3HATD,
NOHUMATb M EMOHCTPMPOBATh MO 3aBEPLIEHUN N3YYEHUS AUCLUMUNANHBI.

Ans ¢hopMUPOBAHUS, KOHTPONA M OLEHKM pe3ynbTaTOB OCBOEHUs yyebHOM
AUCLMUNAMHBI UCNONb3YETCA CUCTEMA OLLEHOYHbIX MEPONPUATUIA, NpeacTaBAAoWas coboil
KOMNAEKC Yy4yebHbIX MeponpuATUIA, COrNACOBAHHbIX C pe3ynbTaTamu 00yyYeHuUs u
copmynuposaHHbix ¢ yyetom ®TOC COO (npeameTHbie pe3yabTaTsl N0 AUCLUNAUHE) U
oroc crno.

Ne | OK/MK | Mopynb/Pa3pen/Tema Pe3synbTtat 00yYeHus Tunbl OLEHOYHBIX MEPONPUATUIA
I | OcHoBHOEe copepxaHue
1 Paspen 1. OcHoBbl ®opmynuposatb 6a3oBble
CTPOEHMA BelecTBa MOHATUA U 3aKOHbl XUMUK
1.1 | 0K 01 CTpoeHune aTomoB Coctanatb xumnyeckne  |1. Tect «CTpoeHune atomoB
XUMUYECKUX 3/1EMEHTOB  |(DOPMYNbI COBANHEHUA B |XMMUYECKMX 3/IEMEHTOB M NpUpoaa
W NpUPOAAa XMMUYECKOW |COOTBETCTBUM CO CTENEHBIO [XMMUYECKOW CBA3UY.
CBA3M OKUCNEHUA XMMUYECKUX  |2. 3ala4M Ha COCTaBEHNE
3/1eMEHTOB, UCXOAA U3 XUMUYECKUX POPMYA ABYXATOMHbIX
BaNEHTHOCTU U coefiMHeHUNn (OKCUMAOB, CyNbdpUAOB,
3NIEKTPOOTPULATENBHOCTU  |TUAPUAOB W T.M.).
3. 3apaHunA Ha UCNoNb30BaHKeE
XUMUYECKON CUMBOSIMKU U
Ha3BaHW COeANHEHUIA NO
HOMEHKNAType MeXAYHApOAHOro
COK3a TEOPETUYECKON W
MPUKAALHON XUMUK 1
TPUBMANBHbBIX HA3BAHMIA AnA
COCTaBJ/IEHUA XUMUYECKUX hOpMyN
ABYXaTOMHbIX COEAUHEHUN
(okcupoB, cynbpuaoB, TMAPULOB U
T.M.) U Jpyrux HEOpraHMyeckunx
COEAMHEHUIN OTAENbHbIX KNACCOB
1.2 | OK01 epuoaunyecknii 3aKoH u |XapaktepusoBaTb 1. Tect «MeTannuyeckue /
0K 02 Tabnuua 1.4. XUMUYECKUE 3NEMEHTBI B |HEMETANNYECKMEe CBOMCTBA,
MeHpeneesa COOTBETCTBUU C UX 3NEKTPOOTPULATENBHOCTb U
NOJOXEHUEM B CPOJACTBO K 3/IeKTPOHY XUMUYECKNX
NnepuoMYeCcKOn CUCTEME  |3NEMEHTOB B COOTBETCTBUE C UX
XMMUYECKUX 3/1IEMEHTOB 3NEKTPOHHbIM CTPOEHUEM U
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OK/TIK

Mopynb/Pa3pen/Tema

Pe3ynbTat 00yyeHus

Tunbl OLEHOYHBIX MEpONPUATUIA

I.W. Menpeneesa

NONOXEHMEM B NePUOANYECKO
CUCTEME XMMUYECKUX 3/IEMEHTOB
.. MenpeneeBay.

2. [TpakTuyeckue 3afaHua Ha
YCTAHOBNEHME CBA3N MEXAY
CTPOEHWEM aTOMOB XMMUYECKNX
3/1IEMEHTOB M NepPUOAUYECKUM
M3MEHEHUEM CBOWCTB XMMUYECKUX
3/1IEMEHTOB U UX COeLJUHEHUI B
COOTBETCTBMU C NOJIOXKEHUEM
Nepuogunyeckoi cucteme.

3. [paKTUKO-OpMEHTUPOBAHHbIE
TeopeTuyeckue 3aaHus Ha
XapaKTepu3aumi XMMUYECKUX
anemeHToB: «MeTannuyeckue /
HeMeTaNMyecKune CBOMCTBA,
3NEKTPOOTPULATENBHOCTb U
CPOACTBO K 3/1eKTPOHY XUMUYECKNX
31€MeHTOB B COOTBETCTBUE C UX
3NEKTPOHHbIM CTPOEHNEM U
NONOXeHMeM B NepuoanyecKoi
CUCTEME XMMUYECKUX 3/IeMEHTOB
.. MenpeneeBa»

Paspen 2. Xumnuyeckue
peakuuu

XapaKTepusoBaTb TUMNDbI
XUMHUYECKUX peaKuMﬁ

KoHTponbHas pabota
«CTpoeHue BeuecTsa u
XMMUYECKME PEaKLUU»

2.1

0K 01
0K 04

Tunsl xuMnyeckux
peakuui

CocTaBnATb peakumm
COeMHEHUS, Pa3IoXKeHus,
006MeHa, 3aMelleHms,
OKUCAUTENbHO-
BOCCTAaHOBUTE/IbHbIE
peakuuu

1. 3agauyuM Ha cocTaBneHue
VpaBHeHWit peakumin:

— COefIMHEHMUS, 3aMelleHUs,
pasnoxeHus, oOMeHa;

— OKUCAUTENbHO-
BOCCTAHOBUTENbHbIX peakLuit ¢
“cnonb3oBaHMeM MeToaa
3/1eKTPOHHOro 6anaHca.

2. 3afja4uv Ha pacyeTt Macchl
BelecTBa UM 06bEMa

ra3os Mo U3BECTHOMY KO/IMYECTBY
BeLleCTBa, Macce unu 0obEMyY
O[LHOTO 13 y4YaCcTBYIOUINX B
peaKkLum BelLeCTs; pacyéTsl
Maccol (06bEMA, KONMYeCTBa
BEleCTBA) NPOAYKTOB peakKLum,
€C/IM OfIHO M3 BELECTB UMeeT
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OK/TIK

Mopynb/Pa3pen/Tema

Pe3ynbTat 00yyeHus

Tunbl OLEHOYHBIX MEpONPUATUIA

npumecu

2.2

IneKTponuTUYeCKas
Juccoumanma U MOHHbIN
obMmeH

CocTaBiATb ypaBHEHUA
XMMUYECKUX peaKuuu
MOHHOro obMeHa ¢
y4yacTUeM HeopraHMYeCcKux
BewecTs

1. 3afaHunA Ha cocTaBieHUe
MONEKYNAPHBIX M MOHHBIX peakLuit
C y4aCTMEM KUCNOT, OCHOBAHUM K
COJleif, yCTAHOB/IEHWUE U3MEHEHUS
KWCNOTHOCTM Cpefbl

2. JlabopaTopHas pabota "Tunbl
XMMUYECKUX peaKkumnin”

Paspen 3. CrpoeHue un
CBOMCTBa
HeopraHM4ecKux
BellecTs

WUccnepoBatb cTpoeHme u
CBOWCTBa
HeopraHM4yeCcKux BelecTs

KoHTponbHas pabota
«CBOMCTBA HEOPraHMYECKUX
BEWeCcTB»

3.1

0K 01
MK..

Knaccudukaums,
HOMEHKNaTypa
CTpOEeHUe
HeopraHMYeckux
BellecTs

Knaccudpuuymposatb
HeopraHu4yeckue BeLecTsa
B COOTBETCTBUM C UX
CTpoeHUeM

1. Tect «<HomeHknaTypa u
Ha3BaHWe HeopraHNYyecknx
BeLeCTB UCXOAA U3 UX XMMUYECKOM
chopMynbl UK cocTaBneHne
XUMUYECKON (POPMYIbl UCXOAA U3
Ha3BaHMA BellecTBa no
MeXAYHApOAHON UAKN TPUBUANBHOM
HOMEHKNaType».

2. 3apayu Ha pacyeT MaccoBoiA
Aonu (Macchl) XMMUYECKOro
3NeMeHTa (COeAMHEHUA) B
monekyne (cmecm).

3. [pakTuyeckune 3aganua no
KnaccuduKaLum, HOMeHKNaType u
XMMUYEeCKUM hopmynam
HeopraHM4YecKnx BeLLecTB
Pa3NUYHbIX KNACCOB.

4. lpakTnyeckune 3afaHua Ha
onpefeneHne XMMUYecKon
aKTMBHOCTM BELLECTB B
3aBUCUMOCTU BUAA XMMUYECKOM
CBA3M M TUMA KPUCTANINYECKON
peleTKu

3.2

0K 01
0K 02
MK...

®OuU3nKo-xummnyeckue
CBOWNCTBA
HeopraHWyYyecKux
BElEeCTB

YcraHaBnnBatb
3aBUCMMOCTb (PU3NKO-
XUMUYECKMX CBOWCTB
HeOpraHM4YecKnx BellecTB
OT CTPOEHUS aTOMOB U
MONEKYN, @ TaKxe Tuna
KPUCTaNNYECKON pelleTKH

1. Tect «0COBGEHHOCTU XUMUYECKUX
CBOMCTB OKCUA0B, KNCNOT,
OCHOBaHWM, aMOTEPHbIX
rMOPOKCUIOOB U CONEny.

2. 3afaHunAa Ha cocTaBneHue
YPaBHEHUIN XMMUYECKUX peaKLmii ¢
y4yacTuem NpocTbiX U CAOXKHbIX

24




OK/TIK

Mopynb/Pa3pen/Tema

Pe3ynbTat 00yyeHus

Tunbl OLEHOYHBIX MEpONPUATUIA

HeopraHU4yecKux BeLecTs:
OKCU[L0B MeTaI0B, HEMETANOB U
am(OTEPHBIX 31EMEHTOB;
HEeOopraHUYecKnx Kucnor,
OCHOBAHWit U aMOTEPHBIX
rMAPOKCUA0B, HEOPraHUYEeCKMUX
CONEN, XapaKTePU3YIOLLUX UX
CBOWCTBA M CNOCOOBI NONYyYEHUS.
3. [paKTUKO-OpMEHTUPOBAHHbIE
TeopeTnyeckue 3afaHuna Ha
CBOWCTBA W NONyYeHune
HeopraH14yecKux BeLecTs

3.3

0K 01
0K 02
0K 04

NpeHTudukauua
HeopraHM4yecKmnx
BelEecTB

WNccnepgosaTthb
KayeCTBEHHblE peaKLum
HeOpraHU4YeCcKux BelecTs

1. [IpaKTUKO-OPMEHTUPOBAHHbIE
3a[laHusA N0 COCTABEHUIO
XUMUYECKUX PeaKLUii C yyacTuem
HeopraHM4yecKux BelLeCTB,
MCNONb3YEMbIX ANA UX
uaeHTUuduKauymuu.

2.JlabopaTopHas pabota:
“NpeHTndukaumna HeopraHmyeckux
Belects”

Pa3spen 4. CrpoeHue u
CBOMCTBA OpraHUyYecKux
BelecTs

WccnepoBath cTpoeHue u
CBOMCTBA OpraHUYeCcKunx
BELECTB

KoHTponbHas pabota
«CrpoeHue u cBoitcTBa
OpraHUYeCKUX BelecTB»

4.1

0K 01
MK...

Knaccudurkaums,
CTpPOEHUE W
HOMeHKnaTtypa
OpraHMYeCcKux BeLecTs

Knaccudpuumposatsb
OpraHuyeckue BelLecTBa B
COOTBETCTBUU C UX
CTpOeHUEM

1. 3apaHua Ha cocTaBneHue
Ha3BaHWN OpraHMYecKux
COelMHEHMWIN N0 TPUBUANBHOW UK
MeX/yHapOoAHOW cucTeMaTUyecKom
HOMEHKnarype.

2. 3aflaHunAa Ha cocTaBneHue
MOJHBIX U COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHWy4yecKux BeleCTB OTAENbHbIX
KNaccos.

3. 3apauu Ha onpefenexme
npocrenwen Gopmynbl
OpraHU4yecKoW MONeKybl, UCX0as
13 3N1E€MEHTHOrO cocTaBa (B %)
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Ne | OK/MK | Mopynb/Pa3pen/Tema Pe3ynbTat 00yyeHus Tunbl OLEHOYHBIX MEPONPUATUIA
4.2 |0KO1 CBoicTBa opraHnyeckux |YcraHaenueatb 1. 3agaHuA Ha cocTaBneHue
0K 02 COeANHEHMI 3aBUCMMOCTb (PM3NKO- YPaBHEHWI XMMUYECKUX peaKLmii ¢
0K 04 XUMUYECKMX CBOWCTB y4acTMeM OpraHMYecKux BelLecTs
MNK... OpraHMyYeCcKux BelecTB OT |Ha OCHOBAHMM UX COCTaBa U
CTPOEHUSA MOJIEKY CTPOEHUA.
2. 3afaHunA Ha cocTaBNeHne
VYPpaBHEHWU XUMUYECKUX peaKLui,
UANIOCTPUPYIOLWMX XUMUYECKME
CBOICTBA C y4ETOM MEXAHWU3MOB
NPOTEKAHUA AaHHbIX PeaKL it u
reHeTUYECKOW CBA3M OpraHUYeCcKux
BELWEeCTB Pa3HbIX KNACCOB.
3. PacyeTtHble 3aga4u no
YPaBHEHUAM peaKLuii C yyacTuem
OpraHWMyYeCcKux BeLLecTs.
4. JlabopaTopHas paboTta
“lMNpeBpalLeHns opraHUyeCcKux
BelecTB Npu HarpeBaHuu"
4.3 |0KO1 NpeHTudukauns Wccneposathb 1.MpaKkTUKO-OpUEHTUPOBAHHbIE
0K 02 OpraHMyYeCcKMX BELLECTB, |KayeCTBEHHbIE peakuuu 3aJjaHuA NO COCTABNEHUIO
OK 04 NX 3HAYeHMe n OpraHUYeCcKMX COeMHEHUM [ XMMUYECKMX peaKLnit C yyacTuem
nK... NpUMEHeHKUe B ObITOBON |OTAENbHBIX K1ACCOB OpraHMYecKux BeLecTs, B T.4.
W NPOM3BOACTBEHHOM MCNONb3YEMbIX ANA UX
AEATENbHOCTM YyenoBeka naeHTUdUKaLKUKM B ObITY 1
NPOMbILWAEHHOCTHU.
2.JlabopatopHas paboTa:
“NpeHTUdMKaLMUA OpraHNYEeCKuX
COeIMHEHUN OTAENbHbIX KNaccoB”
5 Paspen 5. XapakTtepu3oBaTb
Kunetnyeckue un BIUAHUE PA3NIUYHBIX
TepMmoiMHamuyeckue  |(aKTOpOB Ha paBHOBECHE
3aKOHOMEPHOCTH U CKOPOCTb XMMUYECKNX
npoTeKaHus peakumm
XUMUYECKUX peaKL it
5 |0KO01 CkopocTb xumnueckux  [XapaktepusoBaTb BAuaHue |[1pakTMKO-OpUEHTUPOBAHHbIE
0K 02 peakumit. XuMuUyeckoe  |KOHLEHTpauuu TeopeTUYecKue 3ajaHnsA Ha aHanu3
MNK... paBHoBecwHe pearupyiowmx Bewects U |hakTopo., BAMAIOWMX HA

TeMNepaTypbl Ha CKOPOCTb
XUMUYECKUX peaKLuil

XapakTepu3oBaTb BAUAHME
W3MeHEeHMA KOHLEHTpaLum
BELLECTB, peakLumn cpefbl 1

M3MEHEHME CKOPOCTU XMMUYECKON
peakumu. lpakTuko-
OpUEHTUPOBaHHbIE 3alaHNA Ha
npumeHeHue npuHumna Jle-
LWatenbe ana HaxoxaeHus
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Ne | OK/MK | Mopynb/Pa3pen/Tema Pe3ynbTat 00yyeHus Tunbl OLEHOYHBIX MEPONPUATUIA
TemnepaTypbl HA CMELEeHUe [HanpaBaeHNUsA CMELLEeHMA
XMMUYECKOro paBHOBECUA |paBHOBECUSA XMMUYECKOW peaKumu
1 aHanu3 GaKkTopoB, BAUAIOWMX HaA
CMeleHMe XMMUYECKOro
paBHOBecHS
6 WUccnepoBaTb UCTUHHbBIE
Paspen 6. PactBopsbl pacTBOPbI C 3ajaHHbIMU
XapaKTepuCTUKaMm
6.1 | 0K 01 [loHATME 0 pacTBOpax PasnnyaTb UCTUHHbIE 1. 3agaum Ha NpUroToBaEeHUE
0K 02 pacTBOpbI pacTBOpOB.
K ... 2. [paKTUKO-OpUeHTUPOBAHHbIE
pacyeTHble 3aaHunA Ha
AVCNEepCHble CUCTEMBI,
ncnonb3yemble B GbITOBOW K
MPOU3BOLCTBEHHOW AeATENbHOCTH
yenoBeKa
6.2 | 0K 01 WccnepoBaHue ceoncte  |WccnepoBath pusmko- JlabopaTtopHas paboTa
0K 04 pacTBOpPOB XMMUYeCKne CBOMNCTBA “MpurotoBneHune pactsopos”
MK ... WCTUHHbBIX PacTBOPOB
IT | MpodeccnoHanbHO-OpMEHTUPOBAHHOE cofiepXaHue (copepKaHue NPUKIAJHOTO MOAYNA)
7 Paspen 7. OuenunBatb nocneacTBua |3awmra keica (c yuetom byayuien
Xumus B ObITY U ObITOBOI U npocgeccMoHaNbHOM
NpOU3BO/CTBEHHOW NPOU3BOJCTBEHHO AEATENbHOCTH)

neATENbHOCTU YE€J10BEKA

LeATeNIbHOCTU YeNoBeKa C
No3uLUIA IKONOTMYECKOMN
6e3onacHocTH

0K 01
0K 02
OK 04
0K 07
MK ...

Xumus B ObITY 1
NPOU3BOACTBEHHOMN
AEATENIbHOCTU YenoBeka

OueHuBaTb NocneacTeus
ObITOBOM W
NpOU3BOACTBEHHOM
AesATeNbHOCTM YeloBeKa C
No3nLMIA SKONOTUYECKON
6e30nacHoCTH

Keic (c yueTom byayuwei
npogeccuoHanbHom
AeATENbHOCTH)

Bo3moxHble TeMbl KENCOB:

1. lNoTenneHue knumara u
BbICBOOOXKAEHME ra30BbIX
rMApPAToOB CO AHA OKeaHa.

2. bynywwme matepuansl gna aBua-,
MalMHO- U NPMOOPOCTPOEHMS.
3. HoBble maTepuansl gna
COJTHEYHbIX GaTapen.

4. JlekapcTBa Ha OCHOBe
pacTUTENbHbIX NpenapaTos
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