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1. OBLLAA XAPAKTEPUCTUKA PPV«BOLIEVI NMPOrPAMMbBI
OBLUEOBPA3OBATEJIbHOU OAUCLUUNIINHDbI

1.1 MecTo AucuMNNUHbI B CTPYKTYpe obpasoBaTenbHon nporpammbl CMNO
ObuweobpasoBaTenbHas AMCUUNINHA «XUMUSI» SBNSIeTCS 06s3aTeNbHOM YacTbio

obLieobpasoBaTenbHOro UMkNa obpasoBaTenibHOM MporpaMmbl B COOTBETCTBUM C
®IOC no cneumanbHocTn 38.02.01 SkOHOMMKA U ByxranTepckui y4eT (No oTpacnsam).

MpuknagHon mogynb BkAoYaeT pasgen 8 «Xumusa B ObITy 1 Npon3BoACTBEHHOM
AeATeNnbHOCTU Yyenoseka, KOTOpPbIN peanuayeTcs ans BCEX
npodeccun/cneymnanbHOCTEN METOAOM PeLUEHUs] KEMCOB, CBA3AHHbIX C 9KONOrM4eCcKomn
6e3onacHOCTLIO M OLEHKOW nocrneactsui  GbITOBOM M NPOU3BOACTBEHHOM
AEeATEeNbHOCTM,  COOTBETCTByWOLWEnW  oTpacnam  Oyaywen  npodeccroHanbHOn
AEeATEeNbHOCTM 00yYaroLLNXCS.

1.2. Llenn u nnaHupyemble pe3ynbTaTbl OCBO€HUA AUCLUNIINHbDI:

1.2.1. Uenun n 3agaun gucumnnuHbl

CopepxaHne nporpammbl  0obLleobpasoBaTenbHON  AUCUUNIIUHBL  «XUMUSI»
HanpaBfieHO Ha AOCTMXEHNE CreayoLnX Lenen:

— (OpMMPOBaAHNE CUCTEMbI XMMUYECKMX 3HAHU KaK BaKHEWLLEW COCTaBndaloLen
€CTeCTBEHHO-HAY4YHOM KapTWHbl MUpa, B OCHOBE KOTOPOW JiexaT Kn4yeBble
NOHATUSA, PyHOAMEHTarNbHbIE 3aKOHbI U TEOPUN XMMUU, OCBOEHME A3blKa HaYKW,
YyCBOEHUE U NOHUMaHME CYLLHOCTU AOCTYMNHbIX 0606LWEeHN MUPOBO33PEHYECKOro
XapakTepa, 03HaKOMSIEHNE C UCTOPUEN NX PA3BUTUS U CTAHOBIIEHWS;

— ¢dopMMpoBaHMe W pasBUTUE MNPEACTaBfeHWA O HaydHbIX MeTOoAax MNO3HaHUS
BELLECTB M XUMUYECKUX peakunn, HeobxoauMMbix Ons NpuobpeTeHns ymeHun
OPVEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX ABMNEHUN, MMEKLLNX MECTO B
npupoae, B NpakTUYeCcKon N NOBCEAHEBHOM XXN3HN;

— pasBuTUEe YMEHUN M cnocoboB OeATenbHOCTU, CBSA3aHHbIX C HabnwgeHnem u
06bACHEHNEM XMMNYECKOrO IKCNepuMeHTa, cobnogeHmem npasun 6esonacHoro
obpalleHnsa ¢ BelecTBamu.

3apgayum ogMCcUUnIvHbI:

1) copmupoBaTb MNOHUMAHWE 3aKOHOMEPHOCTEM MPOTEKAHUA  XUMUYECKUX
NpoLECCOB U SIBNEHUN B OKpyXalLen cpefe, a Takke X CBA3b C LIeNIOCTHOM
Hay4YHOWN KapTMHOM MUpa U APYrMMN eCTECTBEHHBIMU HayKaMu;

2) pa3BUTb YMEHUSI COCTaBnATb (POPMYrnbl HEOPraHMYECKUX U OpraHU4eCcKmnx
BELLECTB, YPABHEHUS XMMUYECKMX peakuumi, OOBACHATbL WX  CMbICH,
NHTEPNPETUPOBaTbL Pe3yrbTaTbl XMMUYECKNX SKCNEPUMEHTOB,

3) chopmmpoBaTtb HaBbIKK nposeneHns NPOCTENLLMX XUMUYECKNX
aKCrnepuMeHTanbHbIX UccrnegoBaHun ¢ cobniogeHvem npasBusii ©6e3onacHoro
obpalleHuns ¢ BewectBamun n nabopaTtopHbiM 060pyaOBaHNEM;

4) pa3BUTb YMEHUSI Haxo4uTb, aHaNU3NMpoBaTb WU MCMNONbL30BaTb MHGOPMALMIO
XUMUYECKOrO XapakTepa W3 pasnuUyHbiX MHOOPMALMOHHBIX MCTOYHUKOB,
BKItoYaa y4ebHy0 nuTepaTtypy, Hay4Hble NyGrnMkaunm n MHTEPHET-PECYPChI;

5) cdopmmpoBaTb YMEHUS NPOrHO3NPOBaThb NOCNELCTBUS CBOEN OEATENbHOCTU U
XUMUYECKNX MNPUPOAHbLIX, ObITOBbIX W MPOU3BOACTBEHHLIX MPOLIECCOB,
Yy4nTbIBasi BO3MOXHbIE 3KOJTIOrMYECKNe 1 coumnanbHble BO3OENCTBUS;



6) copmupoBaTb MOHUMAaHWE 3HAYUMMOCTU OOCTMXKEHUN XUMUYECKOW HayKn U
TEXHONOIMN ONA pa3BUTUA coumnanbHOW U NPON3BOACTBEHHOW chep C yMeHnem
NPUBOAUTL NPUMEPBI UX MPUMEHEHNSA B pasfnNYHbIX cdhepax XXU3HW.

1.2.2. lnaHunpyemble pe3ynbTaTbl OCBOEHUS oObGLeobpa3oBaTesibHOMN

ancumnnuibl B cootBeTcTBUM ¢ PIOC CIO 1 Ha ocHoBe PIOC COO

Ocoboe 3HayeHuMe obuwieobpasoBaTenbHas AUCUMNNMHA «XUMUS»  UMMeEET Mpu
dopmmpoBaHum 1 passutum OK 01; OK 02; OK 04; OK 07 u lK, npeacraBneHHbIX B
aKTyannanpoBaHHbIX oroc cno no npodeccun/cneymnanbHOCTU.



Kog un
HauMMeHoBaHue
copmMupyembIx

KoMneTeHuun

I'InaHMpyeMble pe3ynbTaTtbl OCBOEHUA ANCLUUNNTIUHDI

O6uwwme

OucumnnuHapHble

OK 01. Bbibupatb
cnocoObl peLueHns
3agad
npodeccmoHansHo
N 0esaTenbHoCTn
NPUMEHUTESNBHO K
pasnnyHbIM
KOHTEKCTam

B yacTtu TpygoBoro BocnutaHus:

- FOTOBHOCTb K TPyAY, OCO3HaHWe LeHHOCTH
MacTtepcTea, Tpygontobue;

- FOTOBHOCTb K aKTUBHOMW AeATEeNbHOCTH
TEXHONOrMYECKON U coumansHOM HanpaBneHHOCTH,
CMOCOBHOCTb NHULMMPOBATb, NIAHMPOBAThL U
CaMOCTOSITENbHO BbINOMHATDL TaKyto AeATENbHOCTb;
- UIHTEpPEC K pasnuyHbiM cdhepam NpodreccnoHanbHoOm
AEeATENbHOCTU.

OBnageHune yHuBepcanbHbIMU y4eOHbBIMN
no3HaBaTeNbHbIMN AENCTBUSMM:

a) 6as3oBble nornyeckme encTBus:

- CaMOCTOSITENBHO dopmMynmpoBaTb n
akTyanusupoBaTb npobnemy, paccmaTpuBaTb ee
BCECTOPOHHE;

- ycTaHaBnuMBaTb CYLIECTBEHHbIA MpU3HaK  wunu

OCHOBaHWS [Onsi  CpaBHEHUs, Knaccudvkaumm u
obo0bLeHns;
- onpegenstb UenuM  OesaTenbHOCTW, 3adaBaTb

napameTpbl U KpUTEPUN NX OOCTUKEHUS;

- BbISIBMSATb 3aKOHOMEPHOCTU U NPOTUBOPEYUst B
paccmaTpuBaeMbIX SIBIIEHUSIX;

- BHOCUTb KOPPEKTMBbLI B [OEATEINbHOCTb, OLEHMBATb
COOTBETCTBME PE3YNbTATOB LENSAM, OLEHMBATb PUCKU
nocneacTBuUnN OesATENbHOCTU;

- pasBMBaTb KpeaTUBHOE MbILLMEHNE MNPU PELLEHUN
XM3HEHHbIX Npobnem

6) 6a3oBLle uccnegoBaTenbCckme OENCTBUS:

- BnageTb HaBblkaMu y4eOHO-uccrnegoBaTenbCkon U
NMPOEKTHOM [OEeATENbHOCTM, HaBblKAMU pa3peLLEHNs
npobnem;

- BbISIBNATb  NPUYNHHO-CNEACTBEHHbLIE  CBA3N U
akTyanuaupoBaTb 3agady, BbigBUraTb runotesy ee
pelleHnsl, HaxOAUTb aprymeHTbl ANA AoKasaTenbCTBa

- Bragetb CUCTEMOM  XUMMYECKUX  3HAHUW, KOTOpas  BKMHOYaET:
OCHoBoOronarawLwme MOoHATUA (XUMUYECKUN 3NEMEHT, aTOM, 3NeKTPOHHas
obonoyka atoma, s-, p-, d-aNeKTpoHHbIE opbuTanm atToMoB, MOH, MOJIEKyNa,
BaNEHTHOCTb, 3NIEKTPOOTPULATENBHOCTL, CTEMEHb OKUCIIEHUS, XMMUYecKas
CBA3b, MOMb, MOMsSIPHAsi Macca, MOMSPHbIA 0ObEM, YrnepoaHbli CKerner,
dyHKUMOHAanNbHas rpynna, pagukarn, U3oMepusi, U3oMepbl, FTOMOSIOrMYECKNN
psg, roMonorn, yrineBogopoabl, KUCNOPoa- U a3oTcoaepKalime coeguHeHuns,
Guonornyeckn akTMBHble BewlecTBa (yrneBoabl, Xupbl, 6enku), MoHomep,
NnonMMmep, CTPYKTYpPHOE 3BEHO, BbICOKOMOJSIEKYNSAPHbIE  COeOMHEHUS,
KpucTannmyeckasl pelueTka, TuMnbl XMMWYECKUX peakuumn (OKUCIUTENbHO-
BOCCTaAHOBUTENbHbIE, 3K30-M SHAOTEPMUYECKME, peaKLnn NOHHOro obmeHa),
pacTBOpP, SNEKTPONNTLI, HEINEKTPONUTLI, NEKTPONUTUYECKas aguccoumaums,
OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTb XMMMUYECKON peakunmn, XMmmdeckoe
paBHOBecUe), TeOpUM U 3aKOHbl (TEOpUss XUMUYECKOTO  CTPOEHUS
opraHmyeckux BewectB A.M. bBytnepoBa, Teopus 3neKTPONUTUYECKON
auccounaumn, nepnognyeckmn 3akoH .M. MeHgeneeBa, 3akOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTK, CUMBOSIMYECKUIN A3bIK XMMUK, (hakTonornyeckmne
CBeZeHuNs 0 CBOMCTBAx, COCTaBe, NonyvYeHnn n 6e3onacHoOM MCNofb30BaHUK
BaXXHEWLUNX HEOpraHM4YeCKMX W OpraHn4eckux BelecTB B ObITy #
NPaKTU4ECKON AEATENbHOCTUN YE0BEKA;

- YMeTb BbISBMATb XapakKTepHble MNPU3HaAKM W B3aMMOCBSA3b WU3YYEHHbIX
NMOHATUI, NPUMEHATL COOTBETCTBYIOLLME MOHATUS NPU ONUCAHUU CTPOEHUA U
CBOWCTB HEOPraHM4eCKMX N OpraHMYeckux BELLECTB M UX MNpeBpalleHUN;
BbISIBNATb  B3aMMOCBS3b  XMMMWYECKUX  3HAHUMA C  MOHATUAMU U
npeacTaBneHNs MU SPYrMX eCTECTBEHHOHAYYHbIX NPEAMETOB;
- yMeTb UCNoNnb30oBaTb HAMMEHOBAHUS  XUMWYECKMX
MeXOyHapOOHOro Ccow3a TeopeTMYecKoW W MpUKIagHoOM  XUMUM  W©
TpyBMAmnbHblE Ha3BaHUS BaXHEWLWMX BeLeCTB (JTWUMEH, aueTureH,
rmuuepviH, deHon, dopmanbgerns, yKCycHasa KucnoTa, MMUMH, YrapHbIni
ras, Yrmekucnbl ras, ammuak, raweHas W3BeCTb, HeraweHas W3BeCTb,
nuTbeBas coga W Apyrux), CoCTaBnATb OPMYNbl HEOPraHU4ecKnx Wu
OpraHMYeckux BELLECTB, YPaBHEHUS XUMMUYECKMX peakumh, OOBACHATb UX
CMbICI; noATBepXdaTb XapaKTepHble XMMUYECKME CBOWCTBa BeELLECTB
COOTBETCTBYHOLMMM 3KCMNEPUMEHTAMU U 3aNUCAMU YPABHEHUA XMMUYECKNX

coeNHEHUN
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CBOMIX YTBEPXOEHWU, 3aaaBaTh NapamMeTpbl U KpuTepum
peLleHus:;
- aHanu3MpoBaTb NOMNyYeHHbIE B XO4e PeLLeHUs 3a4a4uun

pe3ynbTaTthl, KPpUTN4EeCKn oueHunBaTb nx
OOCTOBEPHOCTb, MPOrHo3npoBatb M3AMeEHEHNE B HOBbIX
YCNoBUAX;

- YMETb MEpPeHOCUTb 3HaHWsI B MO3HABaTESbHY U
NpakTU4eCcKyto 06nacTn XXM3HeOEeATENbHOCTY;
- YyMEeTb WHTErpupoBaTb  3HAHUA U3
npegMeTHbIX obnacren;

- BblABUraTb HOBble Waeun, npeanaratb OpUrMHanbHble
noaxoabl N peLleHmns;

- CNOCOBHOCTb UX UCMONb30BaHUSA B NO3HaABATENbHOW U
coumManbHON npakTuke

pasHbIX

peakuun;

- YMeTb YyCTaHaBnMBaTb MPUHAANEXHOCTb M3YYEHHbIX HEeOopraHM4Yeckux WU
OpraHMyecknx BeLLecTB K onpeferieHHbIM Kraccam U rpynnam coeanHeHun,
XapakTepu3oBaTb UX COCTaB W BaXHeWwMe CBOWCTBA; onpenenatb BuAbI
XMMMYECKUX CBA3EN (KoBaneHTHad, MOHHas, MeTannumyeckas, BogopoaHas),
TUMNbI KPUCTaNMMYECKNX PeLLEeTOK BELLEeCTB; KrnaccnuumpoBaTb XMMMUYecKme
peakumu;

- ctopmupoBaTb NpeacTaBfeHUs: O XUMUYECKOM  COCTaBnsHoLLEn
€CTECTBEHHOHAY4YHOW KapTWHbI MUpa, POfv XMMUW B MNO3HAHUU SBMIEHUN
npypodbl, B (OPMUPOBAHUN MbIWMEHUA W  KynbTypbl JIMYHOCTKU, ee
PYHKLMOHANbHOW rpaMOTHOCTWN, HEOOXOAMMOW ANl PeLUeHns NPaKTUYeCKNX
3aga4y M 3KOnorm4yeckm ob6OCHOBAHHOTO OTHOLLEHUSI K CBOEMY 340POBbLIO U
npuMpoaHoun cpeae;

- yMeTb NPOBOAWTb pacyeTbl MO XMMUYECKMM (PopMynam U ypaBHEHUAM
XUMUYECKUX  peakumh C  MCMOMNb30BaHMEM  (PUBNYECKUX  BEMNUYMH,
XapaKkTepuayoLmx BellecTBa C KONIMYECTBEHHOW CTOPOHbI: Macchl, obbema
(HOopManbHble yCrnoBMS) rasoB, KOnuMyecTBa BeLLEeCTBa; WCMNOMb30BaTb
CUCTEMHbIE XUMUYECKME 3HAHWA ONA NPUHATUS PelleHUn B KOHKPETHbIX
XWU3HEHHbIX CUTYaUMsIX, CBA3AHHbIX C BELeCTBaMM U UX MPUMEHEHNEM

OK 02.
Wcnonb3oBaTtb
COBpPEMEHHbIE
cpeacTBa nomcka,
aHanusa u
WUHTepnpeTauun
UHdopmMaunn n
WHOPMAaLIMOHHbIE
TexHonoruu ang
BbIMOMHEHUS
3agad
npodeccmoHansHo
" OeaTenbHOCTU

B 06nacTMueHHOCTM Hay4yHOro No3HaHUS:

- chopMMpPOBaHHOCTb MUPOBO33pEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pas3BUTUSA
Hayku W OOLLECTBEHHOW NPaKTUKW, OCHOBaHHOINO Ha
avanore  KynbTyp, CNOCODOCTBYHOLErO  OCO3HAHUIO
CBOEro MecTa B MoNnuKynbTypPHOM MUPE;

- COBEpLUEHCTBOBaHNE $3bIKOBOW W  YUTaTENbCKOW

KynbTypbl Kak CpeAcTBa B3auMMOAEWCTBUS  Mexay
NOABMU Y NO3HAHWUSE MUPA;

- OCO3HaHWE LEHHOCTM Hay4YHOW [OesiTEeNbHOCTH,
rOTOBHOCTb OCYLLIECTBNATb NPOEKTHYHO n
ncecnenoBaTenbCKylo AeATeNbHOCTb MHAMBUAYANbHO U
B rpynne;

OsnaaeHue yHMBepcanbHbIMK y4ebHbIMK

no3HaBaTemNbHbIMW OENCTBUSAMU:

B) paboTa c nHdopmauuen:

- BMageTb HaBblkaMu MNOMyyYeHUs WHdOopMauMn K3
NCTOYHWKOB pasHbIX  TUMOB, CaMOCTOSITENBHO
OCYLLECTBNATb MOWUCK, aHanus, cucTemMaTusaumio U

- yMeTb nnaHupoBaTb W  BbIMOMHATb  XUMUYECKUN  3KCMEPUMEHT
(NpeBpalLeHnss OpraHM4eckux BeLecTB MpU HarpeBaHuW, nornyyYeHve
3TUNEeHa N n3ydeHue ero CBOWCTB, Ka4YeCTBEHHble peakuun Ha anbaeruasbl,
Kpaxmar, YKCYCHYK KWUCNOTy; AeHaTypauus 6enkoB npu HarpeBaHuM,
LUBETHble peakuuMn 6Genkos; nNpPoBOAUTbL peakuum WOHHOrO obmeHa,
onpefensaTb Cpedy BOOHbIX pPacTBOPOB, Ka4yeCTBEHHble peakuun Ha
cynbdaT-, kapboHaT- M XNOpUA-aHUOHbI, Ha KaTWMOH aMMOHWS; pelwaTtb
3KcrnepvMeHTanbeHble 3agadn no Temam "Metannel" n "Hemetannsl") B
COOTBETCTBMM C MNpaBunamu TexHukn 6esonacHocTu npu obpaleHun ¢
BellecTBamMun n nabopatopHbIM 0bopyaoBaHUEM; NPeacTaBNATb pesynbTaThl
XMMWYECKOro 3KCneprmeHTa B popme 3anncu ypaBHEHUIN COOTBETCTBYHOLLNX
peakumn n popmMynmpoBaTh BbIBOAbI HA OCHOBE 3TUX PE3yrbTaTos;

- YMeTb aHanuMsMpoBaTb XUMUYECKYD WH(OpMauuio, nosyyaemyro u3
pasHbIX UCTOYHMKOB (CpeAcTB MaccoBor WHdopmauuun, cetb VHTepHeT u

Apyrue);

- Blfagetb OCHOBHbIMM MeTOOaMM Hay4dYHOro no3HaHua BewecTB WU
XUMUYECKNX ABNEHUN (HabniogeHue, nsmepeHue, 3KCMEepUMEHT,
MOLI,eJ'II/IpOBaHI/Ie);

- yMeTb MPOBOAWTbL pacyeTbl MO XUMUYECKUM dpopMynaMm U ypaBHEHUSIM
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WHTepnpeTauuto uHpopMaunun pasnunyHbiX BUOOB U
dopM NpeacTaBneHus;

- co3gaBaTb TEKCTbl B pasfiMyHbIX hopmMaTax C y4eTom
HasHayeHuss WHdopMauMmM W LENeBon ayauTopum,
BbiOMpasa onTumanbHyto ¢opMy npeactaBneHnss U

BM3yanusauuu;
- oLeHMBaTb [OCTOBEPHOCTb, NerMTMMHOCTb
MHOpMaLmMK, ee  COOTBETCTBME MNPaBOBbIM U

MOpPasnbHO-3TUYECKUM HOPMaM;
- ucnonb3oBaTb CpeacTBa  MHAOPMAUMOHHBLIX U
KOMMYHWUKaLMOHHbIX TEXHONOornn B peLueHnn
KOrHUTUBHbIX, KOMMYHUKATMBHbIX W OpraHn3aumOHHbIX
3aga4y C cobnogeHnem TpebOBaHUN  3PrOHOMUKM,
TEXHUKM 6Ee30NMacHOCTU, TMIMeHbI, pecypcocbepexeHus,
NPaBOBbIX N 3TUYECKUX HOPM, HOPM MH(OPMAaLMOHHON
©e3onacHoOCTH;

- BrlafeTb HaBblkaMu pacrno3HaBaHWs 1 3allmnThbl
nHdopmMaLmm, HpopMaLMoHHOM 6e3onacHOCTK
NINYHOCTY;

XMMUYECKMX  peakuMi C  WUCMONb30BaHMEM  (DU3MYECKUX  BENUYUH,
XapaKTepusyLLMX BellecTBa C KONMMYECTBEHHOW CTOPOHbI: Macchl, o6bemMa
(HopmanbHble yCrnoBusl) rasoB, KONMMYECTBa BeELLECTBA; WCMOSb30BaTh
CUCTEMHbIE XMMWYECKUE 3HAHUS ONst NPUHSATUS PEeLleHUMn B KOHKPETHbIX
YKMU3HEHHbIX CUTYaLUsIX, CBSA3aHHbIX C BELLECTBAMM U UX NMPUMEHEHNEM

OK 04.
AddekTnBHO
B3aMMOencTBoBa
Tb 1 paboTaTb B
KONneKTuBe n
KomaHae

- TOTOBHOCTb K CaMoOpasBUTUIO, CAMOCTOSITENBHOCTU U
camoonpeaeneHunto;

-OBfnafeHne HaBblkaMu Y4ebHO-MccneaoBaTenbCKOW,
NPOEKTHOM U coumarnbHON AeATeNbHOCTY;

OBnageHune yHuBepcanbHbIMU KOMMYHUKATUBHbBIMMA
NENCTBUAMM:

0) coBMecTHas AeATenbHOCTb:

- nNoHMMaTb W WCMNONb3oBaTb  MNpenmyLLecTBa
KOMaHOHOW 1 MHAMBMAYaIbHON paboTbl;
- MpPUMHUMATb LEeNM  COBMECTHOMW  AesATENbHOCTH,

OpraHu3oBbIBaTb M KOOpAMHWPOBaTbL OEWCTBUSA MO ee
OOCTUXEHWNIO: COCTaBIATb nnaH nencTeunn,
pacnpegendartb posiv C Y4€eTOM MHEHUA Yy4aCTHWUKOB
obcyxgaTb pesynbTartbl COBMECTHOW paboThl;

- KOOPAWHMPOBATbL W BbLIMOMHATL paboTy B YCIOBUSX

peanbHOro, BUPTyanbHOr0O U  KOMBUHMPOBAHHOIO
B3aMMOAENCTBUS;
- OCYLLLECTBNATb NO3NTMBHOE cTpaTermyeckoe

noBegeHne B pa3J/IMYHbIX  CUTyauundaX, MNpoABNATb

- yMeTb nnaHupoBaTb W  BbIMOMHATb  XUMUYECKUN  3KCMEPUMEHT
(NpeBpalLeHnss OpraHM4eckux BeLecTB MpU HarpeBaHuW, nornyyYeHve
3TUNEeHa N n3ydeHue ero CBOWCTB, Ka4YeCTBEHHble peakuun Ha anbaeruasbl,
Kpaxmar, YKCYCHYK KWUCNOTy; AeHaTypauusa 6enkoB npu HarpesBaHuu,
LUBETHble peakuuMn 6Genkos; nNpPoBOAUTbL peakuum WOHHOrO obmeHa,
onpefensaTb Cpedy BOOHbIX pPacTBOPOB, Ka4eCTBEHHble peakuun Ha
cynbdaT-, kapboHaT- M XNOpUA-aHUOHbI, Ha KaTWMOH aMMOHWS; pelwaTtb
3KcrnepvMeHTanbeHble 3agadn no Temam "Metannel" n "Hemetannsl") B
COOTBETCTBMM C MnpaBunamu TexHuku 6esonacHocTu npu obpaleHun ¢
BellecTBamMun n nabopatopHbIM 06opyaoBaHMEM; NPeaCcTaBNATb pesynbTaThl
XMMWYECKOro 3KCneprmeHTa B popme 3anncu ypaBHEHUIN COOTBETCTBYHOLLNX
peakumn n popmMynmpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3yrbTaToB
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TBOPYECTBO 1 BOOOpaxeHne, ObiTb MHULNATUBHBIM
OBnageHune yHuBepcarnbHbIMU perynaTmBHbIMU
JEencTBUAMMU:

r) NnpuHATME cebsa n apyrux ngen:

- NPUHUMATL MOTMBbLI U apryMeHTbl Apyrux niogen npu
aHanuae pesynbTaToB AeATENbHOCTY;

- Mpu3HaBaTb CBOE NpaBO M NpaBO APYrvx nogen Ha
OLLNOKM;

- pa3BmBaTb CNOCOBHOCTb MOHMMATb MUP C NO3ULMK
APYroro Yenoseka;

OK 07. B obnacTnakonormyeckoro BOCNUTaHUS: - cdopmupoBaTb NpeAcTaBfeHUs: O  XUMMYECKOW  cocTaBnsawoen
CopenicTtBoBaTtb - chopMMPOBAHHOCTb  3KOMOrMYECKOM  KyMnbTypbl, | ECTECTBEHHOHAYYHOW KapTMHbI MUpa, PONN XMMUM B MNO3HAHWUM SBNEHUN
COXpaHEeHuto MOHMMaHMe  BAUSHUSA  COLMANbHO-3KOHOMWYECKUX | MpUpoabl, B (OPMUPOBAHUN MbIWNEHUS U KynbTypbl JIMYHOCTW, €€
OKpy>KatoLLen MpOLECCOB Ha COCTOAHME MNPUPOOHOM U couMarnbHOM | PYHKLUMOHANBHON rPaMOTHOCTM, HEODXOOMMOW ANt PeLIEHNsT NPaKTUYECKNX
cpeabl, cpeabl, OCO3HaHue rnobanbHoro XapakTtepa | 3agay M 9Konorn4yeckn o60CHOBAHHOrO OTHOLLUEHWS K CBOEMY 300POBbI0 U
pecypcocbepexeH | aKonornyecknx npobnewm; NpUpPOAHON cpeae;
N0, NPUMEHATb - MMAaHMpoBaHME W OCYyLeCTBNeHWe [EeUCTBUA B | - yMeTb cobnogaTth NpaBunia 3KONOrnmyeckn LenecoobpasHoro nosegeHns B
3HaHus1 06 OKpyXXalolleh cpeae Ha OCHOBE 3HaHUA uenewn | ObITy M TpyaoBOW OEATENbHOCTU B LIENsIX COXPaHEHWUs CBOEro 340pOBbs U
N3MEHEHNN YCTOMYMBOro pas3BuTUS YEITOBEYECTBA; OKpy>XatoLLerhn NPUpPOAHON CpeAbl; YyYUTbiBaTb OMACHOCTb BO3AEWCTBUSA Ha
KnumarTa, aKTUBHOE HenpusTue AEeWCTBUN, NPUHOCALLMX BpPEA | XKMBble OpraHM3mbl OnpenerieHHbIX BellecTB, NMOHMMasi CMbICM nokasaTtens
NPUHLMNbI OKpy>KatoLLen cpene; npeaenbHoOn OOMYyCTUMOW KOHLEHTpaLmm
Gepexnueoro - yMeHue nporHo3upoBatb  HebnaronpusiTHble
NpoM3BOACTBA, 9KOnormyeckMe  MnocrneacTsvs  npegnpuHMMaeMbix
3PP EKTUBHO OEeNCTBUN, NpeaoTepawaTh Ux;
AencTeoBaTthb B - pacwuvpeHue onbiTa AeATenbHOCTUM 3KOMOrnyecKkom
Ype3BblYaNHbIX HanpaBnNeHHOCTK;
cuUTyaumax - OBriafeHne HaBblkaMu y4ebHO-nccnegoBaTenbCKON,

NPOEKTHOM N coumnanbHON AeaTeNbHOCTH

- uncnonb3oBatb WKT wunu pecypcbl WIHTEpHET B | - 3HaTb POSb XMMUWN B Pa3BUTMU COBPEMEHHOIO obLLecTBa U ero
MK 4.4. 06pa3oBaTENbHOM NPOLIECCE; 3KOHOMMYECKON CUCTEMBI;
MpoBoauTb - ucnonb3oBatb KT kak adhPEKTUBHLIN UHCTPYMEHT, | - 3HATb CTPYKTYPY OTpacnen 3KOHOMWUKM PasBUTLIX CTPaH, BKITHOYaOLLNX
KOHTPOIb U NoBbILLAKLLNN Ka4yecTBO 0Opa3oBaHus; uenbli psag npoM3BoACTB, B OCHOBE KOTOPbIX NeXaT XUMUYecKkune
aHanus - co3gaBaTb YCNOBUS ANsi MOBbIWEHUA LOCTYMHOCTM | TEXHOMOMMM UM UX SNIEMEHTbI;
nHopmaumum 06 obpasoBaHusl, Yepes npumeHeHune UKT; - 3HaTb POSib XUMWUK B 0OECneYeHnr BeAyLLMX OTpacren 3KOHOMUKM
aKkTnBax u - MNaHMpoBaThb N peanu3oBaTb COBCTBEHHOE CblpbEM, 3HEPropecypcamu, a Takke KOHCTPYKLMOHHBbIMW MaTepuanamm
(prHAHCOBOM npodeccmoHanbHoe U IMYHOCTHOE PasBUTUE; (MeTannnyeckumun, HemeTanIMYeCcKUMM U KOMMO3ULNOHHBLIMK);
NOMOXEHMM

opraHnsauunm, ee

- OCYLLIECTBMATb MOWUCK, aHanM3 u MHTeprnpeTaumio
MHOpMaLMK, HeobXoANMOW AN BbINONHEHUS 3aa4

- 3HaTb O XMMn3aLlunnm BCeX 0Tpacnel7| OKOHOMUKHN, noa KOTOpOI7I NOHNMaETCA
COBepLUEeHCTBOBaHNE MEXaHN4YECKNX NPON3BOACTBEHHbIX MPOLECCOB Ha
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nraTexecnocobHo
CTU U AOXOAHOCTHU

npogeCccMoHanbLHON AeATENbHOCTY;

- ucnonb3oBaTb MHOPMALMOHHbBIE TEXHOMNOIMK B
NPogeCCMOHanNbLHON AeATENbHOCTY;

- YMETb BbICKa3biBaTb 1 06OCHOBLIBATL CBOW CY>KAEHWS;
- YMeTb CBA3bIBaTb TEOPUIO C MPAKTUKON, peLlaTtb
npakTuyeckme 3agaym

OCHOBE XMMMYECKNX SIBMEHURN, YTO npnBoOuT K yaelueBrieHno
I'IpOVISBOD,VIMOVI npoaykunm n pacmpeHuto ee aCCopTuMeHTa, nonyy4eHuo
OrPOMHOI0 4ucria HOBbIX MaTepmarioB U CUHTETUYECKOIO CblPbA;

- YMEeTb BMOETb B3aMMOCBA3b XUMUN N 3KOHOMUKM TMpU WU3y4eHUn
XMMUYECKUX NMpon3BoacTB

MK 4.6.
AHanunsnpoBaTb
dmHaHcoBO-
XO3ANCTBEHHYHO
0eATenbHOCTb,
OCYLLEeCTBNATb
aHanus
UHdopmMaumn,
Nnosfly4eHHou B
Xxoge npoeeneHus
KOHTPOSbHbIX
npouenyp,
BbISIBIEHME U
OLIEHKY pUCKOB

- wucnonb3oBatb WMKT wunn pecypcbl WHTEepHeT B
obpasoBaTtenbHOM npoLecce;

- ncnonb3oBatb KT Kak apdeKTUBHLIN WUHCTPYMEHT,
NOBbILLAOLLNIA Ka4eCTBO 06pa3oBaHnS;

- cosgaBaTb YCMoOBUSA ANS MOBbILWEHUS AOCTYNHOCTU
obpas3oBaHus, Yepes npumeHerHne UKT;

- MNaHMpoBaThb N peanu3oBaTb COBCTBEHHOE
npoeccmoHansHoe U MIMYHOCTHOE PasBUTUE;

- OCYLLECTBNATbL NOUCK, aHanu3 1 MHTepnpeTauuio
NMHpopmaLmm, HeoOXoaMMOW OIS BbINOSIHEHNA 3a4a4
npoeccmoHansHon AeaTenbHOCTY;

- Mcnosnb3oBaTb MHPOPMALMOHHBIE TEXHOMNOMNK B
NpPogeCcCcMoHanbLHON AeATENbHOCTY;

- YMeTb BbICKa3biBaTb 1 060CHOBbIBaTb CBOU CYXXAEHWS;
- YMETb CBA3bIBaTb TEOPUIO C MPAKTUKON, peLluaTtb
npakTn4eckne 3agaym

- 3HaTb POSib XMMUWN B Pa3BUTUN COBPEMEHHOrO 0bLLECTBA U €r0
9KOHOMWYECKOWN CUCTEMBI;

- 3HaTb CTPYKTYpY OTpacriei 3KOHOMUKN Pa3BUTbIX CTPaH, BKIOYAOLLMX
Lenblii psig NPOU3BOACTB, B OCHOBE KOTOPLIX NeXaT XMMUYeckme
TEXHOMOMMWN UMK UX SNIEMEHTDI;
- 3HaTb Posib XMMUK B obecredeHnr BeayLLmMx oTpacrne 3KOHOMUKN
CbIpbeM, SHEpropecypcamMu, a Takke KOHCTPYKLUMOHHBIMU MaTepuanamm
(MeTannMyeckMmMm, HemeTanIMYECKUMM U KOMMO3ULNOHHBLIMK);
- 3HaTb O XMMM3aLMWN BCEX OTPacnen 3KOHOMUKK, Mo KOTOPOK NOHUMaEeTCS
COBEpLUEHCTBOBaHNE MEXaHNYECKUX NMPOM3BOACTBEHHbIX NPOLECCOB Ha
OCHOBE XMMWYECKUX SIBIIEHWUIA, YTO NPUBOAUT K yAELUEBINEHNIO
NPON3BOAMMON NPOAYKLMN U PaCLUMPEHMIO €€ aCCOPTUMEHTA, NOYy4YEHUIO
OrPOMHOrO YKCra HOBbIX MaTepuaroB Y CUHTETUYECKOIO Cbipbsi;

- yMeTb BWAeTb B3aVMOCBSI3b XUMWM W SKOHOMUKM MNPU  U3YYEHUU
XMMUYECKMX NPON3BOACTB
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2. CTPYKTYPA U COOEPXXAHUE OBLLUEOEPA30OBATENbHOW ONCLUMUMNUHBI «XUMUS»

2.1. O6bem gucumunnuHbl U BUAbI y4ebHOM paboTbl

Bup y4ye6HoM paboThl O61bem B yacax
O6BbéM obGpa3soBaTenbHOMN nporpamMmbi 79
ANCLUNSINHBI

CopepxxaHue yyebHoro marepuana 64
BT. 4.

TeopeTuyeckue 3aHATUSA 36
npakTnyeckue 3aHATUA 18
nabopartopHble 3aHATUA 6
KOHTPOJbHbIe paboTbl 4
MpodeccuoHanbHO OpUeHTUpOBaHHOE 8
coaepxxaHue (cogepxxaHue NpUKNagHoro Moayns)

BT. 4.

TeopeTuyeckue 3aHATUA 4
npakTuyYecKkue 3aHATUA 2
NMpomexyToyHasa aTtrecTtaumsa 5
(andhepeHLMpoBaHHbIN 3a4€T)
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2.2. TemaTU4eCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

PopmMmupyembl
HanmeHoBaHue CopepxaHue y4ebHoro matepuana (0OCHoBHoe un npodeccMoHanbLHO-OPMEHTUPOBAHHOE), O6bem e
pa3genoB U Tem nabopaTtopHble U NpakTUYecKkne 3aHATUA, NPUKNaaHON Moaynb YacoB KoMMeTeHLMM
1 2 3 4

CopepxaHue y4ebHOro matepuana 64
Pasgen 1. TeopeTnyeckme OCHOBbI XUMUN 16
Tema 1.1. CopepxaHue y4ebHoro matepuana 2 OK 01
OCHOBHbIE XMMUYECKUE 1. OCHOBHble XMMM4YECKMEe MNOHATUA M 3aKoHbl. [MpakTuyeckas pa6ora Nel «OcCHOBHble
NOHATWSA 1 3aKOHbI, KONIM4ECTBEHHbIE 3aKOHbI B XMMUU U pacyeTbl N0 YypaBHEHUSAM XUMUYECKUX peaKkLuny.
CTpo€eHne aTtomoB Xvmnyeckun anemeHT. ATom. Agpo aToma, M30TomMbl. ONEeKTpoHHas obonoyka. OHepreTudeckue 1
XUMUYECKNX ANEMEHTOB  |ypOBHK, NO4YpOBHW. ATOMHble opbuTtanu, s-, p-, d- anemeHTbl. OcobGeHHOCTM pacnpeneneHns

9NEKTPOHOB MO opbuTansamM B aToMax 3feMEHTOB MepBbiX YEeTbIpEX MNEepUOLOB. JNeKTPOHHas

KOHUrypaumst atomoB. OCHOBHbIE XMMUYECKMNE 3AKOHbI.

MpakTnyeckasn pabota Ne1 «OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XMMUU U pacyeTbl NO
ypaBHEHUAAM XUMUNYECKUX PeaKkLnny.

OTHOCUTENbHbIE aTOMHas M MonekynspHas Maccbl. MonsipHas macca. KonuyecTBo BellecTsa. 1

MaccoBas gons BeuiectBa. 3akoH ABoragpo. MonspHbin 06bem rasos. OTHOCUTENbHAsA MNOTHOCTb

rasoB. PacyeTbl N0 ypaBHEHUAM XMMUYECKNX peakLMi C UCNONb30BaHMEM MacCOBOM OONN BELLECTBA,

obbema (HopmanbHbIE YCIIOBUS) ra3os, KONIMYeCcTBa BELLECTBA.
Tema 1.2. CopepxxaHue y4yebHoOro matepuana 2 OK 01
[MNepuoaunyeckunii 3aKoH 2. Npaktnyeckas pa6orta Ne2. «<M3yuyeHre nepuoamyecKUX 3akOHOMEpPHOCTEN U UX OK 02
Mepuoanyeckas B3aMMOCBSA3U CO CTPOEHMEM aTOMOBY. NnK4.4
cucTema XMMUYEeCKnX Mepuoauyeckas cuctema xmmmyecknx anemeHtos .M. MeHoeneesa. CBsisb NepuoanMyecKkoro 3akoHa MK 4.6
aNemMeHToB n lMeprnogmyeckon CUCTEMbI XMMMUYECKUX SMEMEHTOB C COBPEMEHHOW Teopuen CTPOEeHMSI aTOMOB. 5
A. . MeHoeneesa, UX | 3aKOHOMEPHOCTU M3MEHEHWUSI CBOWCTB XMMUYECKMX 3TIEMEHTOB, 06pa3yeMbIX MMM NMPOCTLIX U CIIOXKHbIX
CBSI3b C COBPEMEHHOM BELWeCTB Mo rpynnam u nepuogam llepnoanyeckon cuctembl. 3Ha4YeHMEe NepUOAMYECKOro 3akoHa U
Teopuen CTpoeHns cucTeMbl Xxumudeckmnx anemeHToB [.. MengeneeBa B pa3sutum Hayku.
aTomoB
Tema 1.3. CtpoeHue CopepxaHue y4ebHOro marepuana 2 OK 01
BelwecTsa .

o 3. CrtpoeHume BewwecTBa U Npupoaa XMMUYECKON CBA3M.

N NpmMpoaa XMMMUYeCKom o
casian. MHoroobpaane CtpoeHune BewecTBa. XmMmuyeckas CBA3b. Buabl xvmuyeckon CBs3M (KOBaJ'IeI:lTHaﬂ HenonspHas u

nonsipHas, MOHHaga, MeTannuyeckasi). MexaHuambl 0Bpa3oBaHMS KOBari€HTHOM XUMWYECKOM CBA3M 1

BELleCTB

(obMeHHbIN M OOHOPHO-aKLEeNnTopHbIN). BogopoaHas cBs3b. BaneHTHOCTb. QNeKTpooTpmuaTenbHOCTb.
CrteneHb okucneHus. NoHbl: KaTMOHbI U @HWOHbI.
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MpakTn4yeckan pab6ora Ne3. «CTpoeHue BewecTBa n NnpMpoaa XMMMYeCKON CBA3NY.
[deMoHCcTpauna mogenen Kpuctaninmyecknx peLleTok: MOHHOW (Xropua HaTpus), aTOMHON (rpaduT m
anvas), MoOneKynspHowm (yrnekucnbli ras, nog), Metannmyeckon (HaTpun, marHum, megp). PelwweHue
MPaKTUYECKMX 3adaHMA Ha COCTaBfIEHME 3NEKTPOHHO-rpadunyecknx dopmMmyn anemeHToB 1-4
nepuooB.

Tema 1.4.
Knaccudukaums,

N HOMeHKnaTypa
HeopraHn4eckux BELLLECTB

CopepxaHue yye6HOro matepuana

4. Knaccudukaums, 1 HOMeHKNaTypa HeopraHM4eCcKux BeLLecTB.
Knaccudmkaums HeopraHuMdeckux BellecTB. HomeHknaTypa HeopraHM4eckux BeLecTB (oKcuapl,
rmapokcuabl, KUCNoThl, conu). BellecTBa MOMEKYNAPHOro U HEMOMNEKYNSPHOro CTpoeHus. ArperaTHole
cocTosiHua BewecTBa. Kpuctannudeckne n amopdpHble BellecTBa. 3akOH MOCTOSHCTBA CcoOcCTaBa
BewecTBa. Tunbl KPUCTaNNIMYECKMX peLLeTOK (aToOMHasi, MOMeKynsipHasd, MOHHas, MeTannuyeckas).
3aBMCUMOCTb CBOMCTBA BELLECTB OT TUMNA KPUCTANIIMHECKON PELLETKN.

MpakTuyeckasn pab6ora Ne4. «kHomeHknaTypa HeopraHM4YeCKNX BELLECTBY.

PeweHne npakTMyeckux 3agaHurM Mo Krnaccudukauun, HOMEHKNAType U Xumudeckum opmynam
HeopraHM4YeCcKMX BeLLeCTB pasfnyHbIX KnaccoB (yrapHbli ras, Yriekucnblii ras, ammuak, ralleHas
N3BECTb, HeraweHas U3BeCTb, NMUTbeBasd coda M APYrvx): HasBaHWS BeLLECTB MO MeXayHapOAHOW
(MIONAK) unn TpmBManbHOM HOMEHKNAType W cocTaBneHne (opmMynbl XMMUYECKMX BeLLEecTB,
onpeaeneHne NpuUHaanNeXHocTn K knaccy. Nouck uHdopmaumm no HasBaHuAM, MAEHTUdMKaTopam,
CTPYKTYPHbIM dpopMynam. AHanms XUMMYeckorn MHGOpMauun, nornydaemMon u3 pasHbIX UCTOYHWKOB
(cpegcTtB maccoBow nHdopmauun, ceTe VIHTEpHET n apyrue).

OK 01
OK 02

Tema 1.5.
Tunbl XUMUYECKNX
peakumm

CopgepxaHue y4ebHOro matepuana

5. Tunbl XMMUYECKUX peakuumn
XumMmndeckasn peakums. Knaccmdumkaums XUMUYECKMX peakuun B HEOpPraHM4YeCckom n OpraHnYeckom
XUMUKN. 3aKOHbI COXpaHEHNS MacChl BELLLECTBA, COXPAHEHNSA U NMPEBPALLEHNSA SHEPTMM NMPU XUMUYECKMX
peakumnsax. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakumm (YpaBHEHUS OKWUCIIEHMS-BOCCTAHOBIIEHMS,
CTeneHb OKUCNEHWUs, OKUCNUTENb N BOCCTAHOBUTESb, OKUCNUTENBHO-BOCCTAHOBUTESNbHLIE peakunn B
npupoae, NPon3BOACTBEHHbIX NPOLEccax U XXU3HeaessTENbHOCTU OPraHM3MoB).

OK 01

Tema 1.6.

CKOpOCTb XMMMYECKMX
peakuuin. Xmummnyeckoe
paBHOBeCUe

OcHOBHoOe cogepXxaHue

6. CKOpPOCTb XMMWYECKNX peakLUn.
CkopoCTb peakuun, ee 3aBUCUMOCTb OT pPa3nU4HbIX (PAKTOPOB: MPUPOAbI pearvpyroLmnx BeLecTB,
KOHLEeHTpauuM pearvpyrowmx BellecTB, TemnepaTypbl M NNowWaan peakuMOHHOW MOBEPXHOCTMW.
TennoBble 3EKTbI XMMUYECKMX PeaKLMn: 3K30- U aHAoTeEpMUYeckme peakunn. ObpaTnumble peakuumn.
Xvmnyeckoe paBHoBecue. PakTopbl, BAUSKOWME HA COCTOSHUE XMMMUYECKOrO  paBHOBECUS
(KOHUEHTpaumsa peareHToB Uy NPoAYKTOB peakuuu, AasneHune, temnepatypa). MpuHumn Jle Watense.

MpakTnyeckana pab6ora Ne5. «BnusaHune pasnuyHbiX (pakTOPOB Ha CKOPOCTb XMMWUYECKOM
peakuumn».
PelleHne npakTUKO-OPUEHTUPOBAHHbLIX 3aJaHWii Ha aHanua (PakTopoB, BIUAKOWMX Ha W3MEHEeHue

OK 01
OK 02
NnK 4.4
MK 4.6
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CKOPOCTU XUMMUYECKOW peakumn. 3aBUCUMOCTb CKOPOCTM XMMUYECKOW peakuum OT MpUCYTCTBUSA
KaTanusaTopa Ha npumepe pasrioXeHus nepokcuaa BoAopoda C MOMOLBK AMOoKCuaa mapraHua u
KaTanasbl. PelueHne npakTUKo-OpUEHTUPOBAHHLIX 3adaHUW Ha npumeHeHue npuHumna Jle-Latense
AN HaxoXOeHWUs HanpasfieHUs CMELEeHNs PaBHOBECUS XMMWUYECKOW peakuun u aHanus (akTopos,
BNUSAIOLLNX HA CMELLIEHNE XUMUYECKOro paBHOBECUSA

Tema 1.7.

PactBopbl, Teopusi
ANEKTPOSIUTNYECKON
aunccoumaumm 1 MOHHbIN
obmeH

CopepxaHue y4eb6HOro Mmatepuana

7. PacTBOpbIl, TeOpUS INEKTPONUTUYECKON AUCCOLMaLMN U UOHHbIA OOMEH.
PacTBopbl. Buabl pacTBOPOB MO COAepXaHMio pacTBOPEHHOrO BellecTBa. PactBopumocTb. NoHATHE o
ancnepcHblx cuctemax. VICTUHHbIE M KonnougHble pacTeopbl. MaccoBas [ons BellecTBa B pacTBoOpe.
MNoHaTMe o BogopoaHoM nokasartene (pH) pactBopa. GnekTponutuyeckas auccounaumsa. CunbHble n
cnabble aNeKTPOoNnTbl, HEANEKTPONUTLI. Peakunmn noHHoro obmeHa.

8. IlabopaTtopHas pa6ota Ne1 «[lpurotoBneHue pacTBopoB».
MpurotoBneHne pacTBOPOB 3aJaHHOM MacCOBOW [orfen pacTBOPEHHOro BellecTBa, NpoBedeHue
peakumn MOHHOro obmMeHa, onpeaeneHne cpefbl pacTBOPOB BELLECTB C MOMOLLbIO YHMBEPCArbHOro
nHovkatopa (kucnas, HewTpanbHasi, wenoyHasl). 3ajaHWsi Ha COCTaBIIEHME WOHHBIX peakuui.
PelueHne NpakTMKO-OpMEHTMPOBAHHbBIX PACYETHbIX 3a4aHU Ha pPacTBOPbl, UCMONb3yeMble B ObITOBOM
N NPOM3BOACTBEHHOWN AEATENbHOCTN YEIT0OBEKa.

OK 01
OK 02
OK 04
OK 07
NnK 4.4
MK 4.6

Pasgen 2. HeopraHmnyeckasa xmumus

10

Tema 2.1.
DU3NKO-XUMUYECKMNE
CBOWCTBA HEOPraHNYEeCKnX
BELlecTB

CopepxaHue y4ebHOro marepuana

9. MeTannsbl.
MonoxeHue meTannoe B [lepnoanyeckon cucteMe XmmMmyecknx anemeHToB. OcobeHHOCTU CTPOEHNS
3MEeKTPOHHbIX 06onoyek atomoB metannoB. O0wme pusnyeckme ceorcTea metannos. Cnnassbl
METaNMNoB. ANEKTPOXNMUYECKNIA pad HAaNPSXKEeHN MeTannoB. XMMUYECKNE CBONCTBA BaXKHENLLNX
METannoB (HaTPUK, Kanun, Kanbuuin, Marduim, antoMUHUIA, LMHK, XPOM, XXeneso, Medb) 1 ux
coeguHeHun. Obme cnocobbl Nosy4eHns MeTannos. NpuMeHeHne MeTanoB B ObITY U TEXHUKE.

10. HemeTannsi.
MNonoxeHne HemeTannoB B [lepuoanyeckon cucteme xmmumyeckmx anemenTtoB .M. Mengeneesa un
0CODBEHHOCTN CTpPOeHMsi aToOMOB. Pu3nMdeckne CBOMCTBA HemeTannoB. ANnoTponus HemeTannoB (Ha
npuMepe Kucropoaa, cepbl, pocopa u yrnepoga). Xummnyeckme CBONCTBa U NPUMEHEHNE BaXKHENLLNX
HeMeTannoB (ranoreHoB, cepbl, a3oTa, ocdopa, yrinepoga u KPEMHUS) U UX COEAUHEHNIN (OKCUOOB,
KMcnopoacogepXalimx KUCroT, BOAOPOOHbIX COeanHeHUn). NpuMeHeHne BaXXHENLWMX HEMETAanNoB 1
NX COEONHEHUN.

11. XuMunyeckne CBOMCTBA OCHOBHbIX KITaCCOB HEOpPraHU4YeCcKMx.
eHeTu4eckas CBA3b HeOopraHMYecKMx BeLWecTB, MpuHagnexawmx K pasfnuyHbIM - Knaccam.
3aKOHOMEPHOCTU B M3MEHEHUW CBOWCTB MNPOCTbIX BeLeCcTB, BOOOPOAHbLIX COEOUHEHWUN, BbICLLUMX
OKCWI0B W1 rMapOKCUA0B.

OK 01
OK 02
OK 04
NnK 4.4
MK 4.6
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12. MpakTnyeckaa pa6orta Ne6. «PU3MKO-XMMMYECKNe CBOMCTBA HEOPraHM4ecKuxX
BelecTBY.

CocTtaBneHne ypaBHEHWA XUMUYECKUX PeakUuMn C y4yacTMeM MNPOCTbIX U CMAOXHbIX HEOPraHWYecKnx
BELLEeCTB: METasnsioB U HEMEeTansoB; OKCUAOB MEeTansioB, HEMETANNOB MU amM(OTEPHbIX 3NIEMEHTOB;
HEOpPraHM4YeckMX KUCIMOT, OCHOBaHMMN W am@OTEpPHbIX TMOPOKCUAOB; HEOPraHU4YeCKUX COnewn,
XapakTepuaytoLLmMx UX CBOMCTBA.
Pacuétbl macchl BelwjectBa unm obbéma rasoB Mo M3BECTHOMY KONMUYECTBY BELLECTBA, Macce Wnu
00BbEMY OOHOrO U3 y4yacTBYKOLUMX B peakumm BeLeCTB, pacyéTbl maccbl (0ObEéma, KonuyecTtsa
BelwecTBa) MPOAYKTOB peakuun, ecnm OOHO M3 BeLllecTB MMeeT npumecu. PelueHve npakTuko-
OPWMEHTUPOBAHHbIX 33aJaHWM Ha CBOWCTBA, COCTaB, nNonyvyeHne u 6GesonacHoe WCNonb3oBaHue
BaXKHENLUMX HEOPraHNYECKMX BELLECTB B ObITy 1 NPOEeCCMOHaNbHOM AEeATENbHOCTU YENOBEKA.

Tema 2.2, CoaepxaHue y4ye6HoOro matepuana OK 01
MipeHTndpmkauns 13. Na6opaTopHas pa6oTta Ne2 «MaeHTUUKALMA HEOPraHNYECKNX BELLEeCTBY. OK 02
HEOPTaHNYECKNX BELUECTB | pejeype aKCMEpUMEHTANbHLIX 334ay MO XMMUYECKUM CBOMCTBAM METAnroB M HeMeTamnnoB, Mo OK 04
pacrno3HaBaHUIO N MONYYEHUIO COEANHEHMIA METAsNIOB U HEMETANSOB (B3anMOLENCTBME TMApPOKCnaa
anlMMHMA C pacTBOpaMy KUCIOT U wwenoyen,). MaeHTudukauma HeopraHM4yeckux BELLECTB C
NCNONb30BaHMEM UX  (PUINKO-XUMUYECKMX CBOWCTB, XapaKTEPHbIX Ka4YeCTBEHHbIX peakuui.
KauecTBeHHble peakunn Ha cynbdaT-, kKapboHaT- 1 Xnopua-aHNUOHbI, HA KAaTUOHbI METANMOB U KAaTUOH
aMMOHMS.
KoHTponbHasa paborta Ne 14. KoHTponbHaa pa6ota Ne 1-2 CtpoeHue BelwecTBa U XMMM4Yeckue peakuuun. CeBoncrtea
1-2 HeopraHu4ecKkux BewecTB (1o pazaeny 1, 2)
Pasgen 3. TeopeTnyeckme 0OCHOBbI OPraHN4YeCKON XUMUMU
Tema 3.1. CopepxaHue y4ebHOro marepuana OK 01
Knaccudpukauus, 15. Knaccudmkaumsa, ctpoeHrue U HOMeHKnaTtypa opraHM4eckmux BeLecTB.
CTpoeHne n lMpeomMeT opraHMyeckon XMMWUWU: €€ BO3HWKHOBEHWE, pasBUTUE WU 3HAYeHue B MONYYEHUU HOBbIX
HOMeHKrnaTtypa BELeCTB U MaTepunanoB. Teopusi CTPOEHUs opraHmyecknx coegmHennin A.M. Bytneposa, e€ OCHOBHbIe

opraHmn4yeckmnx seLuectB

nonoxeHus. CTpykTypHble (OpMyrbl OpraHM4yeckux BewlecTB. [fomonorusi, nomepusa. Xvmuyeckas
CBSI3b B OpraHNYecKkux coeIMHEHUSX: KpaTHble CBA3K, O- U TT-CBA3W. [peacTaBneHne o knaccudukaumm
opraHumyeckux BelwlecTB. HomeHknaTypa oOpraHu4ecknx CcoeavHeHun (cuctemaTtudeckasd) wu
TpYBMarbHblE HA3BaHWSI BXKHENLLUX NPEeACTaBUTENEN KNACCOB OpraHMYeckux BELLECTB.

16. NpakTuyeckan pabota Ne7 «kHomeHknaTypa opraHM4eCKMX BewwecTB».
O3HakoMneHne ¢ obpasuamm opraHMYecknxX BELLLECTB M MaTepuanaMmm Ha ux OCHOBE, MOAENMPOBaHNE
MOMEKYN OpraHM4yecKkux BeLecTB, HabnogeHne u onucaHme LEMOHCTPALMOHHBLIX OMbITOB MO
npeBpaLLeHn0 OpraHNYecKnx BELLECTB NpW HarpeBaHuu (MnaeneHue, obyrnvBaHWME W rOpeHue).
CocTaBneHne MOMHbIX M COKPALLEHHbIX CTPYKTYPHbIX (QOPMYIT OpraHMYecKMX BELLECTB OTAEMbHbIX
KnaccoB, MCMOMNb3yd WX HasBaHWs MO CUCTEMATUYECKOW W TPMBMANbHOW HOMEHKNaTtype (3TWUNMeH,
aueTuneH, muuepuH, deHon, dgopmanbgerng, YKCycHasi Kucnota, rmvumH). PacyeTtbl npocTenen
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| bopMy bl OpraHnyeckoi Monekysibl, UCXOAs U3 SNeMEeHTHOro cocTasa (B %)

Paspen 4. YrneBogopoabl 10
Tema 4.1. CoaepxaHue y4ye6HoOro matepuana 8 OK 01
Yrnesogopoabl 1 Nx OK 02
NPUPOAHBIE NCTOYHMKM 17. NMpepenbHble yrneBogopoAabl (ankaHbl). OK 04
MpepenbHble yrneBogopoabl (ankaHbl): COCTaB M CTPOEHWe, romorormdeckui psg. MetaH m aTaH: 5 MK 4.4
COCTaB, CTPOEHue, hmsnveckme N XMMmnyeckmne CBOMCTBA (peakunmn 3ameLLeHns U ropeHns), NonyYyeHne MK 4.6
N NPUMEHEHME.
18. HenpepgenbHble yrnesoaopoAbl (ankeHbl, ankagueHsol).
AnKeHbl: COCTaB W CTPOEHWE, TFOMOSMOrMYEecKUA psia. OTUNEH M MPOMNWUMEH: COCTaB, CTPOEHME,
pu3nyeckne n XMMMYECKMe CBOWCTBA (peakunm ruapupoBaHus, ranoreHMpoBaHus, ruapartauun, 5
OKUCINEeHNS 1 NonumMepusaunm) nofnyvyeHme n npuMeHeHue.
AnkagueHbl: Oytaguen-1,3 n meTtunbytaguen-1,3, XxuMmmyeckoe CTpOeHuWe, CBOWCTBa (peakuums
nonumepusaummn), NpuMeHeHune (41189 CUHTe3a NPUPOAHOrO U CUHTETUYECKOrO KaydyKa U Pe3uHbl).
19. HenpepenbHble yrnesoanopoabl (ankuHbI).
AnKWHbI: coCcTaB M OCOBEHHOCTU CTPOEHWUHA, roMOrormdeckun psg. AuUeTUneH: CcocTaB, XMMUYecKoe
CTpoeHune, uU3ndeckme ” XMMUYEecKne CBOMCTBA (peakuuMnm ruapupoBaHus, ranoreHMpoBaHus, 2
rmapataumm ropeHust), nosyyeHne n npumeHeHne (UCTOYHMK BbICOKOTEMMEPATYPHOro nramMeHn Ans
CBapKu 1 pe3kn MeTansos).
20. ApomaTuyeckue yrnesogopoabl (apeHbl). NMpupoaHbie UCTOYHUKU YINeBOAOPOAOB.
BeHson wn Tonmyon: cocTtaB, CTpoeHue, U3NYECKNE W XUMUYECKMEe CBOMCTBA (peakuuu
ranoreHMpoBaHNsA U HUTPOBAHUSA), NONydeHe U NpuMeHeHne. TOKCUYHOCTb apeHoB (BnvsiHne 6eHsona
Ha opraHuam u4emnoBeka). [eHeTMYeckass CBA3b Mexay YrrneBoAopoAaMu, MpuHagnexawmmm K
pasnuyHbIM Krnaccam. 2
lMNpupoaHble UCTOYHMKK yrneBoaoponos. [puMpodHbIM ra3 U nonyTHble HedTAHbIe rasbl. HedpTtb 1 eé
npovcxoxgeHne. Cnocobbl nepepaboTkM HeTU: NEePeroHka, KPEeKUHr (TEPMUYECKUIA, KaTannTUYECKUi),
nuponua. MNpoaykTbl nepepaboTkn HeddTU, UX NPUMEHEHME B NPOMBILLNEHHOCTN N B ObITy. KaMeHHbIN
yronb ¥ NPOAYKTbl ero nepepaboTku.
Tema 4.2. CopepxaHue yuye6Horo matepmana 2 OK 02
Pusnko-xummieckme 21. Na6opaTtopHas pa6oTa Ne3 «CBoMcTBa yrneBoAopPOAOBY. OK 04
CBOMCTBA YINIEBOAOPOAOB | TpypnanbHas 1 MexayHapoaHas HOMEHKNaTypa, XMMUYeckue CBOWCTBA, Crnocobbl MOMyyYeHus 5
yrnesogoponoB. [lonydeHve aTuneHa u u3dydeHve ero cBoncTs. MopgenvpoBaHMe MOMEKyn wu
XUMNYECKNX NPEBPALLEHWI YINEBOLOPOAOB U rasioreHonpon3BOAHbIX.
Pasgen 5. Kucnopopgocogepxawme opraHn4eckme coegmHeHns 14
Tema 5.1. CognepxaHue yue6HOro matepmana 2 OK 01
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CnunpTbl. ®eHon 22. CnupTbl OK 07

MpenenbHble OQHOATOMHbIE CMMPTbI (METaHOM M 3TaHOonM): CTPoeHue, PU3NYECKME N XUMUYECKME

CBOWCTBA (peakumn C akTMBHbIMW MeTannamu, ranoreHoBogopodamu, ropeHue), npuMeHeHue.

BogopoaHbie cBA3n mMexay Monekynamu cnvptoB. dusmonormyeckoe 4encTBne MeTaHona v ataHona

Ha OpraHn3m 4ernoBeka.

MHOroaTomMHbI€ CNMPTLI (ATUMNEHINMKOSNb U FMULEPUH): CTPOEHUE, (PU3NYECKNE N XUMNYECKNE CBONCTBA

(B3aumogencTemne Co LWENoYHbIMM MeTannamn, KadeCTBeHHas peakumsi Ha MHOroaTOMHble CNUPThI).

dusnonornyeckoe AeNCTBME Ha OpraHn3m Yenoseka. [IpumMeHeHne rmuuepuHa 1 aTUNEHINUKONS.

®eHon. CTpoeHue mornekynbl, usndeckne nu XxmMmmyeckme ceorcTBa dpeHona. TOKCMYHOCTL ¢heHona,

ero pmusnonornyeckoe JENCTBME Ha opraHmam YyernoBeka. [pnmeHeHne deHona.
Tema 5.2. CopepxaHue yue6Horo matepmana OK 01
Anbaermapl. 23. Anbaernabl U KeTOHbI OK 02
KapBoHoBble kucrnoThl. Anboermabl M keToHbl (popManbaerva, auetanbierna, aueToH): CTpoeHue, dusnyeckue W OK 04
CrnoxHbie apupbl XVIMUYECKVE CBOICTBA (PeaKLUMM OKUCTIEHUS N BOCCTAHOBMEHUS, KAQYECTBEHHbIE peakLun), NonyyeHne

N MPUMEHEHMUE.

24. Kap6oHoBble Kncnotbl. 2Knpbil.

OpQHOOCHOBHbIE MpefernbHble KapOoHOBbLIE KUCIOTbI (MypaBbUHAA W YKCYCHAs KUCNOTbI): CTPOEHMe,

dusnyeckne n xmmmyeckne ceonctea (obLume CBOMCTBA KUCNOT, peakums atepudmkauyumn), nonyvyeHue

n npumeHeHune. CTeapuHOBas 1 OfenHOBAas KUCMOTbI Kak NpeacTaBuTeNU BblCLUMX KAPOOHOBbLIX KUCMOT.

Mbina Kak conm BbICLUMX KapOOHOBLIX KMCIOT, NX MOIOLLIEE AENCTBME.

CnoxHble adupbl Kak Npou3BOAHblE KapOOHOBbLIX KUCNOT. mMaponua crnoxHblx adupos. XKupbl.

'Moponuna Xunpos. NprumeHeHne XnpoB. bronormyeckasa posib XXUPOB.
Tema 5.3. CogaepxaHue y4ye6HoOro matepuana OK 01
Yrnesoabl 25. YrneBoAbl: MOHOCaxapuabl OK 02

YrneBsoabl: cocTaB, knaccudukaums yrneBogoB (MOHO-, Au- WM nonucaxapvgbl). [nwokosa — OK 04

NPOCTENLINIA MOHOCaxapua: 0COBEHHOCTN CTPOEHUS MOMEKYIbl, (PU3NYECKMe U XUMUYECKME CBOWCTBA

rNIoKo3bl (B3anmogencteme ¢ rugpokcugom meaum (Il), okucneHne ammmavHbIM pacTBOPOM OKCuAa

cepebpa (l), BoccTaHOBnEHME, BpoXKeHMEe MOKO3bl), HAXOXOEeHNe B NpuMpoae, NPUMEHEHME TNHOKO3bl,

Buonornyeckas ponb B XU3HeLeATENbHOCTU OpraHn3mMa vyenoseka. PoTocmHTes. PpykTo3a Kak nsomep

[HOKO3bI.

26. YrneBoabl: aucaxapuabl, nonucaxapuabl

Caxapo3a — npeacTaBuTeNb AucaxapuaoB, rMOPONM3 caxaposbl, HaxoXaeHne B nNpupoae wu

NPYMeEHEeHMe.

Monucaxapuabl: Kpaxman W Uennno3a Kak npupoaHbie nonumepbl. CTpoeHve kpaxmana u

Lennionosbl, pusmyeckne U XMMMYeckne CBOMCTBa Kpaxmana (rMapornuva, KavyeCTBeHHas peakums C

nogom).
Tema 5.4. CogaepxaHue y4ye6Horo matepuana OK 01

18




DU3nKo-xumMmmnyeckmne
CcBOMCTBa
Kncrnopogocogepatumx
OpraHn4ecKmnx
coeNHEeHUN

27. Mpaktnyeckaa pabota Ne8. «HomeHknaTypa kucnopoaocopepXawux OopraHu4ecKux
COeNHEeHUN».
TpuBManbHaa n mexagyHapogHasi HOMeHKNaTypa, XMMu4eckne CBOMCTBa, cnocobbl NoMyYeHns CnupToB
n cbeHonoB, KapbOHOBbLIX KUCMOT U 3PUPOB, anbaernaoB U KeToHoB. CocTaBneHne Cxem peakumn (B
TOM 4ucne no NPeanioXeHHbIM Lienovkam npeBpaLleHnii), XapakTepuayrLmnx XMMUYECcKne CBOMCTBA
KMcnopogocogepawimx OpraHn4eCckux COeANHEHNN.

28. MpakTnyeckasn paboTa Ne9. «Xnmuuyeckmne un
Kucrnopopocoaepalmx opraHn4eCKMx coeauHeHUs».
lMpoBeneHwe, HabnogeHne n onucaHme 4eMOHCTPALMOHHBIX OMNbITOB: FOPEHNE CNNPTOB, KAYECTBEHHbIE
peakumMn O4HOATOMHbIX CNUPTOB (OKMCNEeHWe aTaHona okcugom meawn (ll)), MHOroaToMHbIX CNMPTOB
(B3ammopgencTeme rnuuepuHa ¢ rugpokcngom meaun (1)), anbgermgoB (OKUCHEHME aMMUAYHbIM
pactBopoM okcuaa cepebpa(l) u rmgpokcugom meam (II), B3aumopenctsme kpaxmana C MOOOM),
N3y4yeHne CBOWCTB PacTBOpa YKCYCHOW KUCMOThI.

¢msmyeckne cBOMCTBA

OK 02
OK 04

Pasgen 6. AsoTcogepXaliue opraHn4yeckmne coeguHeHus

Tema 6.1.
AMMHBI.
AMMHOKUCIOTHI.
Bernkn

CopepxaHue yyebHoro matepumana

29. AMnHbI. AMMHOKUCNOTBLI. Benku
AMWHBI: MeTMNaMMH — MPOCTEeWWnA nNpeacTaBuUTENb aMUHOB: COCTaB, XMMWYECKOEe CTPOEeHMe,
dm3nyeckne n XuMmmn4eckne CBOMCTBAa, HaxoxaeHue B npupoae.
AMMNHOKUCNOTLI Kak aMmdOoTEepPHbIE OpraHn4eckne coeanHeHust. Prusamyeckne n XMMmyeckne CBOMCTBa
aMWHOKMCNOT (Ha npumepe rnuumHa). buonormyeckoe s3Ha4deHne aMUMHOKUCIIOT. MNenTtuapl.
Benkn kak npupodHble nonumepsbl. [lepBuyHas, BTOpUYHAs W TpeTuUdHad CTpykTypa 6enkos.
XvmMmnyeckune cBorcTBa 6eNKoB: rmaponus, AeHatypauusi, Ka4eCTBEHHbIE peakunm Ha Gernku.

30. Mpaktuyeckaa pabora Ne10. «CponcTtBa asoTtocogepXkawux OpraHU4Yeckux
coegMHEeHUn».
dunanyeckme n XMMMYECKNe CBOMNCTBA aMUHOB (peakunm C KUCNOoTaMmn U rOpeHnst) 1 aMMHOKUCNOT (Ha

npumepe rnuuuHa). HabnogeHve n onncaHne AeMOHCTPALMOHHBLIX OMbITOB: AeHaTypauusi 6ernkos
npv HarpeBaHuW, LIBETHbIE peakuun 6enkos.

OK 01
OK 02
OK 04

Paspen 7. BbicokomonekynsipHble coeanHeHusi

Tema 7.1.
Mnactmaccel.
Kay4ykun. BornokHa

31. MpakTnyeckasn pabota  Ne11.
BbICOKOMOJEKYISIPHbIX COEOUHEHUNY.
OCHOBHbIE MOHATUA XMMWUM BbICOKOMOSEKYNAPHBIX COEOUHEHUA: MOHOMEpP, NONMMEP, CTPYKTYpHOE
3BEHO, CTEeMeHb nonumepusaumu, cpegHss MonekynsipHass macca. OCHOBHble MeTOAbl CUHTE3a
BbICOKOMOJEKYNSPHbIX COEAMHEHMN — nonumepu3auus 1M nonukoHaeHcauus. O3HakomneHve ¢
obpasuamu NPUPOAHBLIX U UCKYCCTBEHHbIX BOIOKOH, NIIACTMAce, Kay4yykoB: nnactmacchl (MONMaTUNeH,
NONUNPONUIEH, MONMUBMHUNXIOPUA, MOMUCTUPON); HaTypanbHbIA W CUHTETUYECKME  KaydyKu
(byTagmMeHOoBbIN, XNOPONPEHOBLIA U N30MPEHOBLIN); BONOKHA (HaTyparbHble (XIOMOoK, WepCThb, LWEMK),

«CuHTE3, aHanus n Knaccudumkauma

MCKYCCTBEHHbIE (aLI,eTaTHOG BOJ1OKHO, BI/ICKOSG), CUHTETUYECKNne (KaI'IpOH n J'IaBCGH).

OK 01
OK 02
OK 04
OK 07
MK 4.4
MK 4.6
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32. KoHTponbHasa paboTta 3 CTpyKkTypa U CBOMCTBa OpraHM4eckux BewecTB (Mo pasgenam 3-

KoHTponbHasa paboTta 3 7) 2
MpodeccnoHanbHO opuUeHTUPOBaAHHOE coaiepKaHue (coaepaHue NpPUKIagHoro moayns) 8
Paszpen 8. Xumusa B ObITY U NPOM3BOACTBEHHOWN AeATENIbHOCTU YerioBeKa 8
33. Xummnuyeckme TexHonormm B noBCegHEeBHOM U npodecCcMoHanLHON AeATeNbHOCTHU OK 01
yenoBeka OK 02
MpaBuna akonorudeckn LernecoobpasHoro nosedeHUs B ObITy U TPYAOBOW AEATENbHOCTU B LIENsiX OK 04
COXPaHEHNS CBOErO 340POBbS U OKpYXKatoLLEN NPUPOAHON Cpefdbl, ONAacHOCTbL BO3AENCTBUS Ha XNBble OK 07
OpraHM3Mbl OPraHUYECKMX BELLECTB OTAENbHbIX KraccoB (yrneBogopodbl, CnuMpTbl, (OEHOIbI, MK 4.4
Tema 8.1. XNOpopraHMyeckne npou3BoAHble, anbgernabl W Ap.), nokasatenb npeaenbHO AoNyCTUMOW MK 4.6
XMu4eckne TEeXHOMOMMN| KOHLEHTPALMM U €ro UCMOSb30BaHMeE.
B noscegHeBHoOM| Ponb xvMmnn B 06ecnevYeHmnn 3KONOrMYeckon, 3HepreTUYeckon u nuueBon 6e3onacHoOCTU, pasBUTUM 2
n npodyeccnoHansHOM| MeAULUMHBI, CO34aHMM  HOBbLIX MaTepuanoB (B 3aBUCUMOCTM OT Buga npodeccuoHarnbHON
DeATenbHOCTM YenoBeka | AeATeNbHOCTU), HOBbIX MCTOYHUKOB SHEPINK (anbTepHaTUBHbLIE NCTOYHUKM SHEPTUN).
Xnmus n 3gopoBbe YernoBeka. MNoHsATME 0 Hay4YHbIX MeTodax MO3HaHUS BELLECTB Y XMMUYECKMX
peakumn. MNMpeactaBneHunsa 06 obLmMxX HayYHbIX NPUHLMNAX MPOMBILLSIEHHOMO NOSy4YEHU BaXXHENLLINX
BeLecTB (Ha npumepax Npom3BoacTBa aMmmMmuaka, CepPHOM KACNOTbI, MeTaHona).
Xnmust n 300poBbe YenoBeKa: npasuna 06e30MacHOro UCMonb30BaHUSA NEKAPCTBEHHLIX MPEnapaTos,
ObITOBOM XMMUU B MNOBCEAHEBHOW XXU3HW.
34. MNpakTnyeckasn paborta Ne12. «[lpumeHeHne XxnmMmnyecknx BewecTB U TEXHONOMMn ¢ OK 01
y4yeToMm byayuen npocdeccmoHansHON AeATENIbHOCTUY. OK 02
PelweHwne kelic-3agay no Temam: nNuLLeBble NPOaYKThl, OCHOBbI paLMOHanNsLHOro NUTaHus, BaXkHenwmne OK 04
CTPOUTENbHbIE N KOHCTPYKLMNOHHbIE MaTepuarsbl, CEfIbCKOXO3ANCTBEHHOE NPOM3BOACTBO, KpacKu, 2 OK 07
CTEKI0, KepamuKa, maTepuansl Ans SNeKTPOHUKK, HaHOMaTepuarnbl, TEKCTUIbHbIE BOMOKHA, MK 4.4
WNCTOYHUKN SHEPTUKN, OPraHNYeCKNEe N MUHEpParbHble yOOOpeHNs, NEKapCTBEHHbIE U KOCMETUYECKME MK 4.6
npenaparbl, ObITOBas XMMUsi, MaTepuanbl 3 UCKYCCTBEHHbBIX N CUHTETUYECKUX BOJTOKOH.
35. MpakTnyeckasa pab6orta Ne13. 3awmTta Kencos. OK 01
3awumTa: lNpencraBneHne pesynbTaToB pelleHns Kenc-3agay B oopMe MMHU-A0oKnaaa (qonyckaeTcs OK 02
NCNonNb30BaHMe rpamnyecknx n NpeseHTaumoHHbIX MaTepmnanos) > OK 04
OK 07
MK 4.4
MK 4.6
36. NMpomexyToyHaa aTTecTauma no gucumnnuHe (ouddepeHUMpoBaHHbIV 3a4€eT) 2
Bcero 72
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3. YCNOBUSA PEANU3ALIMU MPOIPAMMbI OBLLEOBEPA3OBATENIbHOMN
ANCLUNITUHDI

3.1. Tpe6boBaHMA K MUHUMANTLHOMY MaTepuanbHO-TEXHUYECKOMY
obecne4yeHuto

Ana peanusauun nporpamMmmbl  OUCUUMNANHBI  OOSMKHbI ObITb  NpegyCMOTPEHbI
crnegywowmne cneumanbHble MNOMELeHUs: YY4ebHbIn KabuHeT xumun wn/unu y4ebHomn
Xnummyeckomn nadopatopuu.

O6opynoBaHue y4yebHOro kabuHeta (HarnsgHble nocob6us): Habopbl
LIApPOCTEPXKHEBBLIX MOAENen MOMeKyrn, MOAEeNnu KpUCTannyeckmx peLleToK, KOomneKLmm
MPOCTbIX U CIIOXHbIX BELLECTB U/UNN KOSNEKUUN NMONMMEPOB; KOMNNEKUNA ropHbIX Nopos,
MW MuHepanoB, Tabnumua  MeHgeneeBa, yy4ebHble  uNbMbI,  UMAPOBbIE
obpasoBaTtesibHble pecypchbl.

TexHu4yeckne cpeacTtBa OOy4YeHUA:  KOMMbOTEP C  YCTPOMUCTBaAMMU
BOCMpPOM3BEAEHMA  3BYyKa, MPUHTEP,  MynbTUMEeOMa-npoekTop C  3KpaHOM,
MynbTUMeAUNHAas 40CKa, yKaska-npeseHTep A8 npe3eHTauni.

O6opynoBaHue nabopatopum M pabouynmx MecT nabopaTopum: MEH3YPKMU,
NUNeTKN-KanesnbHUUbl, TEPMOMETPbI, MUKPOCKOM, Nynbl, NpeAMEeTHble U MOKPOBHbIE
cTekna, nraHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKISAHHbIEe NPOBUPKK, pe3nHOBbLIE NPOBKN, hoHapukK, Habop peakTUBOB, CTEKNAHHbIE
nanoYku, WTaTuBbl 4Nsi NPOOGUPOK; MEPHbIE LUMANHAPLI, BOPOHKM CTEKIISIHHbIE, BOPOHKM
aenutensHble uunuHapudeckue (50-100 mn), cTynku ¢ nectnkom, oapdopoBbIe YaLlKu,
NMHUETBbI, (UnbTpbl OymakHble, BaTa, Mapns, 4YacoBble CTeKna, 3NEeKTPONSUTKM,
nabopaTtopHble WTaTuBbl, CMMPTOBbLIE FOPENKX, CNUYKK, NPUBop ANs NOfyYeHusi rasos
(vnn npobupka c razooTBOAHON TpyOKOW), AepxaTenu ans Npobupok, CKAsSHKM Ans
XpaHEeHUs1 peakTMBOB, pa3gaToudHble NOTKU; xummndeckmne crakadbl (50, 100 n 200 mn);
LnaTenu; NMHUETbI; TUrenbHble LWKWMLUbl; CEKyHOOMEpPLI (TanMepbl), MepHble NPOBUpPKM
(Ha 10-20 mn) n mepHble konbbl (25, 50, 100 u 200 mn), BoasiHas GaHa (Mnn
TEepPMOCTaT), CTEKNSIHHbIE NarioYKKn; KOHMYeckne konbel ansa tutposaHunsa (50 n 100 mn);
WHOWKATOPHbIE MOMOCKM Ana onpeaeneHns pH n ctaHgapTHas MHOUKATOpHas LKana;
yHUBepcanbHbIN nHgukaTop; nunetkn Ha 1, 10, 50 mn (unn gosatopsbl Ha 1, 5 1 10 mn),
OlopeTkn Ons TUTpoBaHWUA, MeauuuHckue wnpuubl Ha 100-150 mn, nabopaTopHble
n/vunn aHanuTuyeckne BecCbl, pH-mMeTpbl, CywunbHbIM WKadg, n ap. nadopatopHoe
obopynoBaHue.

3.2. UudbopmaumoHHoOe obecneyeHne peanusayum NporpaMmmbi

1. Ona peanusaumm nporpaMmmbl GuGNMOTEYHbIN (OHO oObpasoBaTenbHOM
opraHusauun [OOSMKeH MMeTb MneyaTHble W/UNWM 9NeKTPOHHble obpasoBaTesnbHble U
WH(POPMAUUNOHHbIE  pecypcCbl,  PEKOMEHOOBaHHble  Ofs  WUCMNOMb30BaHMS B
obpasoBaTenbHOM npoLlecce, He cTaplle 5 NneT ¢ MOMeHTa U3gaHus.

2. PekomeHgyeMble neyaTHble M3gaHusi No peanusaumm oduweobpasoBaTenbHOM
ANCUMNIIWHBbI  NpeAcTaBneHbl B  METOAMYECKMX PeKoMeHOauusax Mo  opraHu3auuun
oby4eHuns.

OCHOBHbI€ UCTOYHUKMU
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1. MabpuensH, O.C. Xumus. basosbii yposeHb. 10 kn.:y4ebHuk / O.C. MNabpuensH. - 7-e
nag., crepeotun. - M.: podpa, 2019. - 191 c.: un.

2. MabpuensH, O.C. Xumuna. 11 knacc. basoBbii ypoBeHb: y4ebHuk /O.C. MabpuensH.-8-
e-usg., crep. - M.: podha, 2013. — 223 c.: un.

AononHutenbHble UCTOYHUKU
1. labpuensaH, O.C. Xumua: yyeb. gna crtya. npod. yyeb. 3asegeHun / O.C.
abpuensH, N.I'. OctpoymoB.— M., 2008. - 336 c.
2. MNabpuensH, O.C. Xumusa B TecTax, 3agadax, ynpaxHeHusx: y4yeb. nocobue ana
cTya. cpen. npod. yvyebHbix 3aBegeHun / O.C. Mabpuensan, I'.I'. JlbicoBa. — M., 2008. -
224 c.
3. UeetkoB, JI. A. OpraHundeckaa xummmsa 10 — 11knacc. y4ebHuK ans
obueobpasoBaTtenbHbix yupexaeHun / J1. A. LiseTkos. - M.: BIIAOOC, 2008. - 271c.
4. Xumua. 3apgadvHuk: yd4ebHoe nocobue ans  cpegHero  nNpodeccuoHanbHOro
obpasoBaHusa / 1O. A. Jlebenes [u op.]; nog obwen pepakuven [. H. Pageesa. —
Mocksa: N3gatenbctBo KOpanT, 2023. — 236 c.

UHTepHeT — pecypcChbl

1. EpoxuH KO.M. Xumusi: aneKTpoHHbIN y4ebHuk / KO.M. EpoxuH. — M: Akagemus, 2014.
2. bubnunoteka Hay4yHOM W CTydeH4YeCcKOW uHOpMauMM [ONEeKTPOHHbLIM pecypc]. -

Pexum goctyna: http://bibliofond.ru.- (daTta obpaweHns 20.05.2025).

3. buorpaumm wun3sBecTHbIX ntogen [ONEKTPOHHbIN pecypc]. - Pexum pgoctyna:
ANEeKTPOHHbLIN agpec http://biography.globala.ru/.- (Qata obpaienuns: 25.05.2025).

4. KypHan «XUMUs» [OneKkTpOoHHbIN pecypc]. - Pexum aocryna:
http://him.1september.ru. .- (JaTa obpaweHus: 12.05.2025).

5. HayyHas anekTpoHHasa 6ubnuoteka [OnekTpoHHbI pecypc]. — Pexum pocrtyna:

www.http://www.elibrary.ru/defaultx.asp. - (Jata obpaiuenus: 15.06.2025).

6. OdwmumanbHbin cant MuHuctepctBa obpasoBaHus U Haykm PO [OneKTpOHHbIN
pecypc]. - Pexxum goctyna: http://www.mon.gov.ru.-(daTta obpaweHunsa: 13.04.2025).

7. CnoBapu 1 aHUMKnoneguu [OnekTpoHHbIN pecypc]. - Pexnm goctyna: http://percent-
sch86.narod.ru.- (daTta obpaweHns: 25.05.2025).

8. Xumus B LUKOME: - HAyYHO-TEOPETUYECKUA U METOANYECKUIN XKypHan [ONeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru.. - (Jata obpawienunsa 13.06.2025).
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4. KOHTPOJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

KoHTponb u oueHka pe3ynbTaTtoB 00y4YeHUss OCyLLEeCTBSETCs npenogaBaTenem

npotiecce

npoBeaeHus

NPakTU4eCKNX

3aHATMA 1 nabopaTopHbiXx  pabor,

TECTUPOBAHUA, a Takke BbINOMIHEHMA OOyYalLWMMNCA WHOAUBMAYANbHbBIX 3agaHun,
NPOEKTOB, uUccrneaoBaHun. PesynbTaTbl 0byveHus onpegenstoT, 4to obyvatowmecs
AOMKHbI 3HAaTb, NMOHUMAaTb U AEMOHCTPUPOBATL MO 3aBEPLUEHNN N3YHEHUS OUCLMMINHDI.
[Ana ¢opMMpoOBaHUA, KOHTPONSA M OLEHKM pe3ynbTaToB OCBOEHMSA y4ebHoW
ANCUMMNIIUHBI  UCMONb3YeTCA CUCTEMa OLEHOYHbIX MEpONpUATURN, NpeacTaBnaloLas
cobon komMnnekc y4ebHbIX MEPONPUATUI, CONAcoBaHHbIX C pedyrnbTataMu obyvyeHus u
cchopmynunpoBaHHbIX ¢ yyetom PIrOC COO (npegMeTHble peaynbTaTthl MO AUCUUNIIMHE)

n ®rocC Cro.
Ne | OK/MTK Monynblhl::sneane PesynbTaTt 06y4eHus Tunbl OLLEHOUYHbIX MEPONPUATUI
| | OcHoBHOE coaepxaHue
1 Pazgen 1. PopmynupoBaTb
TeopeTnyeckune 6a3oBble NOHATUA U
OCHOBbI XMMUMU 3aKOHblI XMMUUN
1.1 [OK01 |[OcHoBHbIE OcHoBHble 1. Tect «CTpoeHMe aTOMOB XMMUYECKNX
XUMU4eckme KONMYeCTBEHHbIE 3NEeMEHTOB U NPUPOAAa XMMUYECKOW CBA3UY.
MOHATUA U 3aKOHbI, [3aKOHbI B XMUU U 2. 3agayu Ha cocTaBrieHne XMMUYECKMX
CTPOEHne aToMOB pac4yeTbl Nno dopmyn ABYXaTOMHbIX COEANHEHUN
XUMNYECKNX ypaBHEHUSIM (okcmgos, cynbmaos, rmapuaos u T.0.).
9NEeMEHTOB XUMUYECKUX peakumiy». |3. 3agaHnsa Ha NCMoNb30BaHNE XUMUYECKOM
CYMBOJIMKN N Ha3BaHWI COeQMHEHNI MO
HOMEHKNaType MeXayHapOA4AHOro cok3a
TEOPETMYECKON U NPUKNAAHON XUMUUN U
TPUBMAnNbHbIX Ha3BaHW ANA COCTaBMeHUs
XUMUYECKNX bopMyn coeanHeHnn
OTAENbHbIX KNaccos.
1.2 [OK 01 [[Nepuogunyeckun XapaktepusoBaTtb 1. MNMpakTnyeckne 3agaHus Ha ycTaHOBNEHWE
OK 02 |3aKOH 1 XUMUYECKNE 3NEMEHTbI |CBA3W MeXAY CTPOeHneM aTtoMoB
MK 4.2 |leproaunyeckasn B COOTBETCTBMM C MX  |XMMUYECKMX SNIEMEHTOB 1 NepUOaNYECKNM
MK 4.3 |cvicrema NnonoXeHvem B N3MEHEHMEM CBONCTB XMMNYECKNX
XMMUYECKNX - .
5NEeMEHTOB nepvoanyecKom 3N1EMEHTOB U UX COeAMHEHUI B
[. V. MeHpeneesa, |CUCTEME XUMUYECKUX  |COOTBETCTBUM C MONTOXEHUEM
UX CBSI3b C anemeHTos [1./. Meproanyeckon cucteme.
COBPEMEHHOV Menneneesa 2. [paKT1KO-OpUEHTUPOBAHHbIE

Teopuen CTpoeHust
aTtomoB

TeopeTnyeckue 3afgaHusa Ha xapakTepusaumio
XUMUYecKnx anemeHToB: «MeTannun4yeckume /
HemMeTannmMyeckme CBOMNCTBA,
3ANEKTPOOTPULATENBHOCTb N CPOLCTBO K
ANEKTPOHY XMMUYECKNX SNEMEHTOB B
COOTBETCTBME C NX INEKTPOHHBIM CTPOEHNEM
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N NOJSIOXXEHMEM B NEPUOANYECKON CUCTEME
xummideckux anemerHToB [1.1. MeHpgeneesay

1.3 [OK01 | CTtpoeHnue CoctaensaTb 1. Tect «CTpoeHne aTOMOB XMMUYECKNX
BellecTea XnMmnyeckue opMynbl |3r1IeMEHTOB U NMpUpoaa XMMUYECKOW CBA3NY.
v npupoda coeaViHeHWN B 2. 3agaun Ha COCTaBNEHNE XMMMNYECKNX
)I\(/IMHN(I)VrI:gg:)%V;v?eB%w COOTBETCTBUN CO bopMyST HEOPraHNYECKUX COeaNHEHNI. )
BELLECTB cTeneHblo okucnerHns 3. 3agaHna Ha I/ICI'IOJ'Ib?OBaHVIe XI/IM\I{I'-IeCKOVI
XUMUNYECKNX CYMBOJIMKN N Ha3BaHWI COEQMHEHWUI MO
3M1eMEHTOB, UCXOASA U3 |HOMEHKNaType MeXxayHapoaHoro corsa
BarieHTHOCTM U TEOPETUYECKON M NPUKINAZHON XUMUA U
3ANeKTpooTpULATENBHO |TPUBMANbHbIX Ha3BaHW AN COCTaBMEeHUs
CcTn XMMUYECKNX hOPMYIT HEOPraHUYECKNX
COeMHEeHU OTAENbHbIX KNacCcoB.
1.4 [OK01 [Knaccudukaums, [asatb HasBaHua no |1. Tect «HomeHknaTypa 1 Ha3BaHue
OK 02 |1 HOMeHKnaTtypa HOMeHKnaType HeopraHNM4eCcKnx BELLLECTB UCXOASA U3 UX
HEOpraHN4ecknx MEeXOyHapOAHOro XUMUYECKON POPMYIIbl UMK COCTaBMEHME
BeLlecTs COl03a TEOPETMYECKOM [XMMMUYECKOM DOPMYIbl UCXOASt U3 Ha3BaHUA
1 NPUKIIagHON XUMUK U |BELLeCcTBa N0 MEXAYHapO4HON nnm
TpuBManbHble TPUBMANbHON HOMEHKIaType».
Ha3BaHUSa Ans
COCTaBreHus
XUMUYECKNX hopmyrn
HeopraHn4eckmx
COeNHEHUN
OTAErbHbIX KITacCoB.
1.5 |OK 01 |[Twvnbl xumundecknx |CocTtaBnsTb 3agaun Ha cocTaBrieHne ypaBHEHUN
peakuumn XUMUYECKUE peakuun n |peakumi:
onpeaendatb Tun — COeAVNHEHUS, 3aMeLLEHNs, Pa3foXeHNs,
peakuui obMeHa;
— OKUCIIUTENbHO-
BOCCTaAHOBUTENbHbIX peakumm ¢
NCNonb3oBaHWEM METOAA SNEKTPOHHOIO
GanaHca.
2. 3apgayn Ha pacyeT MaccChbl BeLLecTsa Unm
obbéma
rasoB MO M3BECTHOMY KONMYEeCTBY BeLecTBa,
mMacce unm o6bLEmMy OHOro 13 y4acTBYHOLLNX
B peakuun BeLLeCTB; pacyéThbl
macchl (06béma, konnyecTsa BeLLEeCTBa)
NPOAYKTOB peakuun, eCnn ogHoO 13 BELLLECTB
nmeeT npumecu
1.6 |OK01 |CkopocTb XapakTtepusoBaTtb [MpakTnKo-opueHTUPOBaHHbIE TEeOpETUYECKNE
OK 02 [XMMWNYECKNX BIsiHNE 3a4aHus Ha aHanu3 akTopoB, BIMSOLLNX
MK 4.2 |Peakumii. KOHLEHTpaLum Ha U3MEHEeHMEe CKOPOCTU XMMMUYECKOM
MK4.3 ;(:QAH”;;:(;(V?: pearvpyroLmx peakuunn. MNpakTuKo-opnueHTUpoBaHHbIE
NK5.4 BELLECTB U 3adaHus Ha NpUMeHeHne npuHuuna Jle-

TeMneparyphbl Ha

LLlaTenbe ans HaxoxaeHus HanpaslieHnda
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CKOPOCTb XMMUYECKNX
peakuui
XapaktepusoBaTtb
BITUSIHWE U3MEHEHMS
KOHLIeHTpauuu
BELLIECTB, peakumm
cpeapbl 1 TemnepaTypbl
Ha cMellleHne

CMeLLEHMS paBHOBECUSI XMMNYECKOM
peakumm n aHanus akTopoB, BIMSIOLWNX Ha
CcMellieHMe XMMUYECKOoro paBHOBECHS

XUMNYECKOTO
paBHoBecUs
1.7 [OK 01 [PactBopbl, Teopus |CoctaBnsaTb 1. 3agaHusa Ha cocTaBneHne MOMEKYNSPHbIX
OK 02 |3NeKTpOnUTUHECKON |ypaBHEHNS N NOHHbIX peakLmmn C y4acTUem KUCnoT,
OK 04 |Avccoumaumnn XUMWUYECKMX PEaKLMM  |OCHOBAHWIA 1 COMEN, YCTaHOBMEHNE
OK g7 [VIoHHBIN obmeH WMOHHOro obmeHa ¢ N3MEHEHMS KUCINOTHOCTU cpeapbl
MK 4.2 yyactmem 2. 3agayn Ha pacTBopbl
MK 4.3 HeopraHn4ecKknx 3. JlabopaTtopHas paboTta «[lpurotoBnexHune
MK 5.4 BeLecTB pacTBOpOBY.
2 XapakTtepusoBaTtb
Paszpgen 2. CBONCTBA KoHTponbHas pa6oTta Ne 1-2 CtpoeHue
HeopraHu4yeckas BelwecTBa U XMMUYECKue peakuumu.
Xumus Heopranuteckux CBouncTBa HeoOpraHM4eCcKkMx BelecTs
BellecTB
2.1 |OK01 [®Pusnko-xummuyeckme |YctaHaBnmBaTb 1. Tect «OCOBEHHOCTU XMMNYECKNX CBONCTB
OK 02 |cBomnctBa 3aBMCUMOCTb (OM3MKO- |OKCMAOB, KMCMOT, OCHOBAHUIN, aMdOTEPHbIX
OK 04 [HeopraHu4eckux XUMWNYECKNX CBOWUCTB  [TMAPOKCUAOB N CONen».
MK 4.2 (BeliecTs HeopraHn4yecKkux 2. 3apaHus Ha cocTaBreHne ypaBHEHNI
MK4.3 BELLECTB OT CTPOEHUSA [ XMMUYECKUX peakuuin ¢ y4acTMem nNpocThbiX U
MNK54 aTOMOB M MONEKYI, @ |CNOXHbIX HEOPraHMYeCcKnx BeLlecTB: OKCUA0B

Takke Tmna
Kpuctannuyeckomn
peLlleTku

CocTtaBnsaTtb peakuum
coeanHeHus,
pas3noXxeHusi, oOOMeHa,
3ameLLeHus,
OKVCNUTENBHO-
BOCCTaHOBUTENbHbIE
peakuunm

MEeTannoB, HemeTannoB U aMOTEPHbIX
3IEMEHTOB; HEOPraHNYECKNX KNCIIOT,
OCHOBaHU N amOoTePHbIX MMOPOKCUAOB,
HeopraHNM4YecKnX COMewn, XxapakTepmayoLmx
NX CBOWCTBA M CNOCOObI MONyYeHUs.

3. MNpaKkTnKo-opueHTUpOBaHHbIE
TEOpEeTMYECKME 3aaHMsA Ha CBONCTBA U
nony4yeHne HeopraHM4ecknx BeLLeCTB

2. 3agayn Ha pacyeT MaccChbl BeELLEeCTBa Unn
obbéma

rasoB MO M3BECTHOMY KONMYECTBY BELLECTBa,
macce nnm o6bEMy O4HOro 13 y4acTBYHOLLNX
B peakumn BELLECTB; PacHEThI

mMacchbl (06bEma, KonnyecTea BeLLECTBA)
NPOAYKTOB peakuun, ecnun ogHoO U3 BELLECTB
nmeeT npumecu

25




2.2 |OK01 |NgpeHTndmkaums NcenepoBaTb 1. MpaKkTUKO-OpMEHTMPOBAHHbIE 3a4aHNS MO
OK 02 [HeopraHuyeckux Ka4yeCTBEHHbIE COCTaBNEHUIO XMMUYECKNX peaKLnin ¢
OK 04 (BewecTB peakummn y4yacTeM HeopraHN4YeCcKNx BeLLLECTB,
HeopraHN4ecKnx ncnonb3yemblx 419 UX naeHTMduKauuu.
BeLLeCcTB 2. NabopaTtopHas pabota «MaeHTudunkaums
CocTaBnsTb HeopraHN4YeCcKnX BELLLECTBY.
ypaBHEHNS
XUMUYECKUX peaKLmm
WMOHHOro obmeHa ¢
yyactmem
HeopraHN4ecknx
BELLECTB
3 Paspgen 3. UccnepoBatb KoHTponbHasa paboTa
TeopeTunyeckue CTpoeHue u cBomncTBa | «CBOMCTBA HEOPraHU4YeCKUX BeLlecTBY
OCHOBbI HeopraHn4ecKux
OopraHu4eckom BellecTB
XUMUUN
3.1 |OK 01 |Knaccudukaums, KnaccudpuumposaTtb 1. Tect «HomeHknaTtypa n Ha3BaHue
CTPOEHME 1 HeopraHu4eckne OpraHMYecKkux BELECTB UCXoas U3 ux
HOMeHKnaTypa BellecTBa B XMMUYecKon bopMynbl UM COCTaBreHne
OpraHn4yecKkunx COOTBETCTBUM C UX XUMUYECKON DOPMYITbI UCXOOS U3 HAa3BaHUS
BELLEeCTB CTPOEHNEM BeLecTBa No MeXayHapoaHON unm
TPMBUAIbHON HOMEHKITIATYpe».
2. 3agayn Ha pacyeT MacCcoBOW 40NN
(Macchbl) XMMUYECKOro anemeHTa
(coeanHeHuns) B monekyrne (cmecm).
3. MNMpakTtnyeckne 3agaHusa no
KnaccudukaLmm, HOMeHKnaType u
XUMUYECKMM OPMYIiaM OpraHn4ecKnx
BELLECTB pa3sfnyHbIX KIacCoB.
4 UccnepoBaTtb
Paszpen 4. <
S SR CTpOeHune u CBoMcTBa
yrneBoaopoaoB
4.1 |OK 01 |Yrneeogopoabl n ux (KnaccnduumpoBatb 1. 3agaHusa Ha cocTaBneHne Ha3BaHUN
OK 02 [npupoaHble opraHun4veckme OpraHN4YecKMx COeauHEHWI NO TPUBUArbLHOM
OK 04 [MUCTOYHUKNM BellecTBa B UM MexayHapoaHoON cuctemMmaTniecKkom
MK4.2 COOTBETCTBUMU C UX HOMeHKraType.
MK 4.3 CTPOEHNEeM 2. 3agaHusa Ha cocTaBneHne NorHbIX U
MK 5.4 COKpaLLEeHHbIX CTPYKTYPHbIX hopmyn

OpraHN4eckux BeLLECTB OTAENbHbIX KNaccoB.
3. 3agaun Ha onpeaeneHne NnpocTenLlen
dopMyIibl OpraHN4YecKon Monekynbl, UCXoA4
N3 anemeHTHoro coctasa (B %)
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4.2 |OK02 |Pusmko-xmmmuyeckmne |YcraHasnmeaTb 1. 3agaHusa Ha cocTaBneHne ypaBHEHNI
OK 04 |cBonicTBa 3aBMCUMOCTb PU3NKO- |XMMUYECKUX PeaKL M C ydacTuem
yrnesogopoaoB XMMUYECKUX CBOUCTB  |OpraHNYecKux BeLLeCcTB Ha OCHOBaHUU UX
OpraHMyecKknx BeLecTB (cocTaBa U CTPOEHUS.
OT CTPOEHNs Mosnekyn |2. 3agaHus Ha cocTaBreHne ypaBHEHNI
XMMUYECKUX peaKkLmi, UIMIOCTPUPYOLLNX
XMMUYEeCKne CBOMCTBA C Y4€TOM MEXaHU3MOB
NpoTeKaHWA OaHHbIX peakunn n
reHeTM4YeCKOM CBA3WN OpraHNYeckuX BeLLecTB
pa3HbIX KNaccoB.
3. Pac4yeTHble 3a4a4un No ypaBHEHUAM
peakunn C¢ yHacTueM opraHM4ecKux BeLLeCTB.
4. JlabopaTtopHas pabota «CaoncTea
yrnesogopoaoB».
5 Pasgen 5. UccnepoBaTb
Kucnopopocoaepx |cTpoeHue n cBoMctTea
awue Kucrnopopocoaepxaty
opraHu4yeckue MX OpPraHn4eckmnx
coeAuHeHusa coeAUHeHun
5.1 |OK01 [CnupTbl. DeHon Wceneposatb 1.[pakTnKo-opneHTMpPoBaHHbIE 3aaHnA Mo
OK 07 CTPOEHME N CBOWCTBA |COCTaBNEHUIO XUMUYECKNX peakuun c
CcnMpToB y4yacTMeMm opraHMyYecknx BeLecTs, B T.u.
NCNonb3yeMblX AN UX naeHTUMduKaumm B
ObITY 1 NPOMBILLSIEHHOCTM.
5.2 |OK01 |[Anbaervabl. NcecnepoBaTb 1.MpaKTNKo-opneHTUpOBaHHbIE 3a4aHNA MO
OK 02 |[KapboHoBbie CTPOEHME N CBOMCTBA |COCTaBIIEHMIO XUMUYECKMX peaKLmii C
OK 04 |kucnorbl. anbaervaos, y4yacTMem opraHn4eckux BELLeCTB, B T.4.
CnoxHble agunpsbl KapOOHOBbIX KUCMOT,  [MCNOMNb3yeMbIX ANA UX MAEHTUdUKaLMKM B
CNOXHbIX 3chmpoB ObITY 1 NPOMBILLSIEHHOCTM.
5.3 |OK01 |YrneBogbl Wccneposatb 1.MpakTnUKo-OpMeHTMPOBAHHbIE 3a4aHNA MO
OK 02 CTPOEHME N CBOMCTBA |COCTaBIIEHMIO XUMUYECKMX peaKLmii C
OK 04 yrnesonos y4yacTMeM OpraHMyeckux BeLecTs, B T.4.
NCnonb3yemMbix AN X naeHTudukaumm B
ObITY 1 NPOMBILLSIEHHOCTM.
5.4 |OK01 [®usuko-xummdeckme |Nccnegosatb oumaunko- |1.M1pakTMko-opneHTMpoBaHHbIE 3a4aHus No
OK 02 |cBoncTtBa XMMUYECKNE CBOMNCTBA |COCTaBIIEHMIO XMMUYECKUX peakLmm C
OK 04 |kucnopogocogepxa |KMCNopOAOoCOoAepKalm |yvyacTmemM opraHMYecknx BeLwwecTs, B T.u.
LLIMX OPraHUYeCKMX |X OpraHn4ecKkmnx NCNonb3yeMbiX AN UX naeHTudukaumm B
coeanHEHUN coeavHeHun ObITY 1 NPOMBILUSIEHHOCTM.
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6 UccnepoBaTtb
Paspgen 6. .
TR TG CTpOEHMe U CBOMCTBA
opraHu4eckue RIS e LIRS
coeguHeHus opraHqucva X
coeANHEeHUNn
6.1 |OK01 |AMWUHBI. Wccneposatb 1. 3agaumn Ha NpUroToBIIEHNE PacTBOPOB.
OK 02 |AMWHOK/CIIOTbI. CTpoeHue n ceonctea |2. [MpakTUKO-OpUEHTUPOBAHHbIE 3aaHNA MO
OK 04 |benku aMUHOB, aMUHOKUCIIOT, |COCTaBNEHNIO XUMUYECKUX peakLuii C
6enkoB y4yacTUEM OpPraHMYEeCcKnX BeLecTB, B T.4.
NCNonb3yeMbiX ANa X naeHTudukaumm B
ObITY 1 MPOMBILLIIEHHOCTMW.
7 Pazpgen 7. UccnepoBaTtb KoHTponbHasa paboTta 3 CTpykTypa m
BbicokoMoneKkynsip (CTpoeHne U CBOMCTBa |CBOMCTBA OpraHN4YeCKux BellecTB
Hbleé COeAMHEeHUs |MoJfIMMepoB
7.1 |OK01 |lMnacTtmaccehl. Wcecneposatb [NpakTUKo-OpUeHTMPOBAaHHbIE 3adaHNsa C
OK 02 |Kaydyku. BorokHa  |cTpoeHue n cBOMCTBa  |ydacTMEM NOMMMEPOB, B T.4. UCMOMb3yeMbIX
OK 04 nnacTtMacc, kKayyykoB, |4ns ux ngeHtndukaumm B 6bITy n
OK 07 BOJTOKOH NPOMBbILLUNEHHOCTMW.
MK 4.2
MK4.3
MK 5.4
Il | MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coaepXKaHue (coaepKaHue NpUKNagHoro moayns)
8 Pasgen 8. Xumua B |OueHnBatb 3awuTa Kenca (c yuetom byayuien
ObITy M nocneacTBus npodeccnMoHanbLHON AeATENbLHOCTH)
NPOu3BOACTBEHHO (ObITOBOM U
M peATenbHOCTU NPOu3BOACTBEHHOMN
yenoBeka LeATeNnbHOCTHU
yerioBeka ¢ No3nuun
3Konornyeckom
6e3onacHoCTH
8.1 |OK 01 |Xumudeckune OueHunBaTtb Kelic (c ydeTom GyayLien
OK 02 |[TexHonorum nocneacTeusa 66ITOBONM [NpodhecCnoHanbHOM AeATENbHOCTN)
OK 04 |B noBcegHeBHOWM M Npon3BoACTBEHHON |BO3MOXHbIE TEMbI KENCOB:
OKO07 |u OesaTenbHOCTH 1. MNoTenneHne kNMmaTa 1 BbICBODOXOEHME
MK 4.2 |npogeccrnoHanbHOW [YenoBeka C NO3MUMIA  |ra30BbIX rMApaToB CO AHA OKeaHa.
MK 4.3 |peatenbHocTn 3KoJIorM4yeckomn 2. bygyuwme maTtepmansl ons aBua-, malmHo-
MK 5.4 [4yenoseka B6esonacHocTn 1 NpMBOpPOCTPOEHNSI.

3. HoBble maTepmans! AN CONHEYHbIX
GaTapen.
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