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1. OBLLAA XAPAKTEPUCTUKA PABOYEWN NMPOrPAMMBI
OBLUEOBPA3OBATEJIbHOU OAUCLUUMITUHBI «XUMUSA»

1.1. MecTo AUCUMNIMHbI B CTPYKTYpe OCHOBHOW npocdeccuoHanbLHOM
obpasoBaTesnibHOW NporpaMmmsbl

Mporpamma ob6ueobpasoBaTenbHOM ANUCUMNNUHBLI pa3paboTaHa Ha ocHoBe PIOC
CroO. OucumnnmHa oTHocuTCA K obwmm yd4ebHbiM npegmeTam obueobpasoBaTenbHOro
yukna MrCC3 no cneuynansHocTn 55.02.01 TeaTpanbHasa 1 ayanoBusyarnbHas TexXHUKa (Nno
BUaaMm).

B cooteetctBMM ¢ PFOC COO ocBoeHMe coaep)kaHusi MHTErPUPOBaAHHOIO y4ebHOoro
npegmeta  «XuMmunda»  obecnedmBaeT  OOCTWXKEHMe  obyyarwumuca  crneayrolmx
pe3ynbTaToB.

1.2. Llenu n nnaHupyemble pe3yrnibTaTbl OCBOEHUA AUCLUMNIIUHDbI

1.2.1. Uenun n 3agaumn gucumnnuHbl

dopmupoBaHne y oby4varowmxca npeacTaBfeHnMss O XMMWYECKOW COCTaBMsoLLEN
€CTEeCTBEHHO-HaYy4YHOM KapTUHbI MUpa Kak OCHOBbl MPUHATUS pPEeLIeHUN B XXU3HEHHbIX WU
NPOM3BOACTBEHHbIX CUTYaLMSAX, OTBETCTBEHHOIO NoBeAeHWs B NPUPOAHON cpefe.

3agayu AMCUMNNUHbI:

1) chopmmpoBaTb NOHUMAHME 3aKOHOMEPHOCTEN MPOTEKAHNA XMMUYECKMX NPOLLECCOB
N ABNEHNN B OKpYyXawllen cpene, LeroCTHOM Hay4yHOM KapTWHbI Mupa, B3aUMOCBS3W U
B3aMMO3aBMCUMOCTN €CTECTBEHHbIX HaYK,;

2) pa3BuUTb YMEHUS COCTaBNATb POPMYIibl HEOPraHNYECKUX U OpraHNYeCKNX BeLLeCTB,
YPaBHEHNA XMMWUYECKUX peakunin, OObSACHATb UX CMbICA, UHTEPNPeTUpoBaTh pesyrbTaThbl
XUMUYECKNX IKCNEPUMEHTOB,

3) chopmupoBaTtb HaBbIKW npoBeaeHns NPOCTEeNLLNX XUMUNYECKUX
9KCnepuMeHTanbHbIX UccrnegoBaHnin ¢ cobnogeHmem npasun 6e3onacHoro obpalleHuns ¢
BellecTBaMu 1 nabopaTtopHbiM 060pyaOBaHMEM;

4) pasBuUTb YMEHMS WUCNOMb30BaTb WH(OPMaUUIO XUMUYECKOTO Xapaktepa Wu3
PasfiMyHbIX UICTOYHWUKOB;

5) cdopmmpoBatb yMEHUS MPOrHO3MpoBaTb MOCMEACTBUA CBOEW LesATEeNbHOCTU W
XUMUYECKUX NPUPOAHBIX, BbITOBBIX U NPOM3BOACTBEHHbIX NPOLIECCOB;

6) copmmpoBaTb MOHMMAHWE 3HAYMMOCTUM [OOCTUKEHUA XUMWUYECKOM Haykm WU
TEXHONOIMM ANg pa3BuUTUA colnansHON U NPON3BOACTBEHHOWN cdhep.



1.2.2. MnaHupyeMble pe3ynbTaTbl OCBOEHUsI obLieobpa3oBaTenibHOM AucuuMnnuMHbl B cooTtBeTcTBUM ¢ PIOC CIO u Ha
ocHoBe ®I'OC COO

Koo n MnaHnpyemble pe3ynbTaTbl OCBOEHUA AUCLUNIIUHDI

HaMMeHoOBaHue

dhopmupyembix O6wme OvcuunnuHapHble

KOMNeTeHUUNn

OK 01. B yacTtu TpyaoBOro BOCNuUTaHuA: - Bragetb CUCTEMOW XUMUYECKMX 3HAHWW, KOTOpas BKIIOYaeT:
Bbibupatb - TOTOBHOCTb K TpyAy, OCO3HaHMWE LIEHHOCTM | OCHOBOMonaratowme MnoHATUS  (XMMUYECKMA  3NIEMEHT,  aToM,
cnocooObl MacTepcTBa, Tpygonobue; aneKkTpoHHast obonodka atoma, s-, p-, d-aNEeKTPOHHbLIE opbuTann
pelleHnsa 3agad | - TOTOBHOCTb K aKTMBHOW [AOEATENIbHOCTM | aTOMOB, WOH, MOJEKyrna, BaneHTHOCTb, 3MeKTpOoOoTpMUaTENbHOCTb,
npodeccnoHanb | TEXHONOrMYeCcKomn n coumnanbHOWN | CTENEHb OKUCHEHUA, XMMUYECcKas CBA3b, MOSlb, MOMsipHasi macca,
HOW HanpaBfeHHOCTH, CMOCOBHOCTL | MONSIPHBIM 06beM, yrnepoaHbIn ckenet, (yHKUMOHanbHas rpynna,
[EeATenbHOCTH WHULMMPOBATD, nnaHMpoBaTb W | pagukan, u3omepusi, M3OMepbl, FOMOMNOrMYECKUN pPsid, FOMOSIOrN,
NPUMEHUTENBHO | CAaMOCTOATENBHO BbIMNOJTHATb Takylo | yrneBogopoabl, KACnopoa- W asoTcodepXkalume  coefuHeHus,
K pasfnyHbIM [EeATENbHOCTD; ovonornyeckn akTmBHble BewecTtBa (yrneBoabl, Xupbl, 6enkn),
KOHTEeKCcTam - NHTEepec K pasfiMyHbIM ccepaM | MOHOMEP, MNONMMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOMEKYSPHbIE

npodeccnoHanbHoON AeaTenbHOCTH,
OBnapgeHne yHuBepcCanbHbIMUA Yy4eOHbIMM
nosHaBaTesIbHbIMU OENCTBUAMMU:

a) 6a3oBble Norn4yeckue AeNcTBuUs:

- caMOCTOATENbHO  dopMynMpoBatb U
aKkTyanuaupoBaTtb npobnemy, paccmatpuBaTb
€€ BCECTOPOHHE;

- yCTaHaBNMBaTb CYLLECTBEHHbIN NPU3HAK Un
OCHOBaHWA O5si CpaBHEHUS, Knaccugukaumm un
ob6o6LeHus;

- onpegenaTb LUenu OeaTenbHOCTU, 3adaBaTb
napameTpbl U KPUTEPUN NX OOCTUMKEHWS;

- BbISIBNIATb 3aKOHOMEPHOCTU 1 NPOTUBOPEYNS
B paccMaTpuBaeMblX SABNEHUSX;

- BHOCWUTb KOPPEKTMBbI B OEATENbHOCTb,
oLeHuBaTb COOTBETCTBUE pe3ynbLTaToB

COEeOVHEHMS, KpUCTannnyeckasa pelleTka, TUMbl XMMUYECKUX peakumm
(OKMCNIMTENBHO-BOCCTAHOBUTENbHbLIE,  3K30-U  3HAOTEPMUYECKME,
peakuum MOHHOro obmeHa), pacTBOp, ANEKTPONUTbI, HESNEKTPOSUTHI,
ANEeKTponMTUYecKkasl amccoumaumsi, OKUCIUTENb, BOCCTAHOBUTENb,
CKOPOCTb XMMWYECKOW peakumn, XMMUYECKOe paBHOBECUE), TEOPUM U
3aKOHbI (TEOPUA XMMUYECKOro CTPOEHUST opraHn4eckux sewects A.M.
bytneposa, Teopus 3MEKTPONINTUYECKON aunccoumauun,
nepuogmyeckmn 3akoH .M. MeHgeneeBa, 3aKOH COXpaHEHUA Macchbl),
3aKOHOMEPHOCTW, CUMBOSIMYECKMIN NA3bIK XMMUKW, GOaKTONOrn4eckmne
CBedeHuss O CBOWCTBaxX, COCTaBe, nMofnydeHun wn 6He3onacHom
MCMNOMb30BaHUN  BaXXHEWLUMX HEOPraHM4yeckux U  OopraHM4ecKux
BELLECTB B ObITY U NPaKkTUYEeCKON AeATENTbHOCTM YENOBEKa;

- YMETb BbISBMIATb XapaKTepHbIE NPU3HAKN U B3aUMOCBS3b N3YyYEHHbIX
NOHATUA, NPUMEHSTb COOTBETCTBYHOLLME TMOHATUS MpPU  ONUCaAHUK
CTPOEHNA U CBOWCTB HEOPraHMYEeCKNUX N OPraHNYecKnX BELLECTB U UX
NpeBpaLlEHNI; BbIABNATb B3aMMOCBSA3b XUMWYECKUX 3HAHUMA C
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Luendam, oueHnBaTb nocneacTemm
OeATeSIbHOCTH;
- pa3BmBaTtb KpeatTnBHOE MbILLIIEHNE TPU

peLUEHNN KMU3HEHHbIX NpoGnem

PUCKK

6) 6asoBble uccnegoBaTernbCkue
OenucTBuA:

- BNnageTb HaBbIKaMWu y4yebHo-
nccnegoBaTenbCkon " NPOEKTHOM
AeaTenbHOCTH, HaBbIKaMWn paspeLueHus
npobnew;

- BbISIBNATb NPUYMHHO-CNEACTBEHHbIE CBA3N U
aKTyanuanpoBaTb 3agadyy, BblABUraThb

rmnoTesy ee peLUeHusi, HaXOAUTb apryMeHTbI
Ana  pgokasaTenbCTBa CBOMX YTBEPXKAEHUN,
3agaBaTtb NapameTpbl U KpUTEPUN PELLEHNS;

- aHanusupoBaTb MOSMyYEeHHblE B  XoA4e
peleHna 3agadn pesynbTaTtbl, KpUTUYECKU
oLeHuBaTb nx AOCTOBEPHOCTD,
NPOrHo3MpoBaTb  U3MEHEHWEe B  HOBbIX
YCnoBMUSIX;

- yMeTb NnepeHoCcuTb 3HaHuA B
no3HaBaTeNlbHYD W NpakTU4eckyro obnacTtu
KU3HeOesaTeNnbHOCTH;

- YMeTb WHTErpupoBaTb 3HAHUS U3 pasHbiX
npeaMeTHbIX obnacren;

- BblgBMratb HOBble uMaewn, npegnaratb
opurMHanbHble NOAXOAbl U PeLUEHNS;

- CMNOCOBOHOCTb NX UCMONb30BaHUS B
no3HaBaTenbHOW 1 coumanbHOW NpakTuKe

NOHATMAMU W
npeameToB;

- yMeTb WCNOSfb30BaTb HaAMMEHOBaHWA XUMWUYECKUX COeOUHEHUN
MEeXOYyHapOoOHOro cok3a TeopeTUYecKoM W MNPUKIagHoOM XUMUU U
TpyBManbHble Ha3BaHUS BaXKHENLUMX BeLLECTB (3TUNEH, aueTWneH,
rmuuepuH, deHon, dopmManbaerya, YKCyCHasi Kucnota, [TUUKYH,
yrapHbIil ra3, yrrekucrnbIn ra3, aMMuak, ralleHas U3BecCTb, HeraleHas
n3BeCTb, nNUTbeBass coaa W APYrKX), COCTaBnAaTb  POPMYIibl
HeopraHM4YeckMx M OpraHMYecKkUx BeLLeCTB, YPaBHEHUS XUMUYECKUX
peakum, OBBACHATL WX CMbICA; NoATBepXAaTb XapakTepHble
XUMUYeckme cBoOKCTBa BELLEeCTB COOTBETCTBYHOLLMMMU
3KCNepUMeHTaMU U 3anNUCAMU YPaBHEHNA XUMUYECKUX peakunii;

- yMeTb yCTaHaBnMBaTb NpUHaLNEXHOCTb N3YYeHHbIX
HeopraHM4Yeckux N opraHNYeCcKMx BELLECTB K onpedeneHHbIM Kraccam
N rpynnaMm CoedMHEHUN, XapakTepmsoBaTb MX COCTaB U BaXHeuwune
CBOWCTBA; onpefensTb BUObl XMMWYECKMX CBA3EW (KOBasieHTHas,
MOHHas, MeTannuyeckasl, BOAOPOAHAdA), TUMbl KpUCTann4ecKknx
peLLeTOoK BELLEeCTB; KnaccnupmumpoBaTb XMMUYECKNE peakLmu;

- cthopmupoBaTb NpeacTaBfieHUs:: O XMMWYECKOW COCTaBMsoLLEN
€CTECTBEHHOHAY4YHOW KapTuUHbI MWpa, PONM XMMUW B MNO3HAHUMU
ABMEHMA Npupoabl, B (OPMUPOBAHUN MbIWMEHNA W KynbTypbl
NNYHOCTKN, €€ (YHKUMOHANbHOM IPaMoOTHOCTM, Heobxoammon Ans
pelweHna npakTU4ecknx 3agjady u  3Konormdeckn 0O60CHOBAHHOMO
OTHOLLIEHMS K CBOEMY 3[40POBbLIO N MPUPOAHON Cpeae;

- yMeTb nNpoOBOAUTb pacyeTbl MO XUMUYECKUM popmynamMm w
YPaBHEHUAM XMMWYECKUX peakumi C MCNOoNb3oBaHUEM (U3NYECKMUX
BENMUYMNH, XapaKkTepusyLmx BelecTBa C KONMYECTBEHHOW CTOPOHbI:
maccbl, obbema (HOpManbHble YCNOBWS) ras3oB, KONM4yecTBa
BELLeCTBa; WCMNONb30BaTb CUCTEMHbIE XMMUYECKME 3HaHUS AONs
NPUHATUA peLUeHUN B KOHKPETHbLIX XXM3HEHHbIX CUTYaUNAX, CBA3AHHbIX
C BellecTBaMu N NX NPUMEHEHNEM

npeacrtaesneHnaMmn  Oapyrmx ecrteCtBeHHOHay4HbIX




OK 02.
Mcnonb3oBaTb
COBPEMEHHbIE
cpenctea
noucka, aHanmsa
n
MHTepnpeTaumm
MHG opMaLnn 1
NHGOPMAaLNOHHbI
€ TEXHOMormm
ANs BbINOJSTHEHUS
3agad
npodgeccmnoHarnb
HOM
nesaTenbHOCTH

B o6nactu UeHHOCTN Hay4YHOro NO3HaHUSA:
- CcOPMMPOBAHHOCTb MUPOBO33pPEHMS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO
pasBUTUS Hayknm M OBLLECTBEHHOW NpPaKTUKMK,
OCHOBAHHOIO Ha awnarnore KynbTyp,
crnocobCTBYIOLWEr0 OCO3HaHUK CBOEro MecTta
B MOMUKYNbTYPHOM MUPE;

- COBepLUEHCTBOBaHUe A3bIKOBOW n
YnTaTeNbCKOM  KynbTypbl  Kak  cpencTBa
B3aMMOOENCTBUA MexXay NMoabMU U NO3HaHMUS
MUpa;

- OCO3HaHune LIeHHOCTU Hay4yHOW
AeATerlbHOCTN, TOTOBHOCTb  OCYLUECTBIIATb
NPOEKTHYO n nccnenoBaTenbCKyto
AeATerlbHOCTb MHANBUAYANbHO U B rpynne;
OBnageHue yHuBepcanbHbIMU Y4€OHbIMMU
no3HaBaTesIbHbIMU OEUCTBUSIMU:

B) paboTa ¢ uHcpopmauuen:

- BnageTb HaBblkaMu nonyyeHus
WHpOpMaUUN 13 UCTOYHUKOB pPa3HbIX TUMOB,
CaMOCTOATENbHO OCYLLEeCTBNATb NMOUCK,
aHanua, cuctemaTmsaumio U MHTepnpeTaumto
WHOpMaUUKN  pasnu4YHbiX BWOOB U hopm
npeacTaBreHus;

- co3gaBaTb TEKCTbI B pasfiMyHbIX oopmaTax ¢
Y4eTOM Ha3Ha4yeHus nHopmaumm n Lenesomn
ayauTopuu, Bblbupas onTumarnbHy dopmy
npeacTaBneHns u Bu3yanusauuu;

- OueHMBaTb [OCTOBEPHOCTb, NEMMTUMHOCTb
WHOpMauuKn, ee COOTBETCTBUE NPAaBOBLIM U
MOpasbHO-3TUYECKMM HOPpMaM;

- ucnonb3oBaTb cpeacTBa UHAPOPMALNOHHbBIX
N KOMMYHUKALMOHHBIX TEXHOSOMMIA B peLleHUN
KOrHUTUBHbIX, KOMMYHUKaTUBHbIX n

- YMeTb NMaHMpoBaTb W BbINOMHATL XUMUYECKUA SKCMEPUMEHT
(MpeBpalLeHnss opraHNYecKMxX BeLLeCTB NpU HarpeBaHUW, NonyyeHue
3TUNEeHa W W3y4YeHMe €ero CBOWCTB, Ka4yeCTBEHHble peakuum Ha
anbgernabl, Kpaxmar, YKCYCHYK KUCNOTY; AeHaTypauust 6enkoB npu
HarpeBaHuK, LUBETHblE peakuun 6enkoB; NPOBOAUTL peakumun MOHHOIo
obMeHa, onpeaenatb cpedy BOAHbIX PacTBOPOB, KayeCTBEHHbIe
peakumm Ha cynbgaTt-, kapboHaT- M Xnopua-aHWOHbI, Ha KaTWMOH
aMMOHWUS; pellaTb SKCnepuMeHTarbHble 3aga4um no temam "MeTanns!”
n "Hemetannbl") B COOTBETCTBMM C nNpaBufiaMm  TEXHUKU
©e3onacHocTn npu obpaweHnn ¢ BewecTtBamum U nabopaTopHbIM
obopynoBaHuewm; npeacTaBnATb pes3ynbTathbl XMUMUNYECKOTO
aKcrnepuMeHTa B OpMe 3anucu YypaBHEHUM COOTBETCTBYHOLLMX
peakumi n GopMynupoBaTh BbIBOAbI HA OCHOBE 3TUX PE3yrbTaToB;

- YMeTb aHanuM3MpoBaTb XMMUYECKYHD MHGOPMaLMIO, NofnyvYaemyro 13
pasHbiX WCTOYHWKOB (CpeacTB MaccoBOoM  WHdopmauun, ceTb
NHTepHeT n gpyrue);

- BfageTb OCHOBHbIMW MEeTO4aMWM Hay4YHOro Mno3HaHMs BELWEecTB U
XUMUYECKNX aBneHun (HabniogeHue, wu3aMepeHue, IKCNePUMEHT,
MOAenupoBaHue);

- yMeTb MNpPOBOAUTb pacyeTbl MO XuUMUYeckum copmynam u
YPaBHEHUAM XMMWYECKUX peakumi C UCMNONb30BaHNEM (OUINYECKMX
BEMWNYMH, XapaKTepu3yoLLMX BellecTBa C KONMMYECTBEHHOW CTOPOHbI:
Maccbl, obbema (HOpMarnbHble YCrOBMsl) rasoB, KONnu4ecTBa
BELEeCTBa; WCMOMb30BaTb CUCTEMHbIE XUMUYECKME 3HaHUA [AOns
NPUHATUSA PeLUEHNA B KOHKPETHbIX XXM3HEHHbIX CUTyauusaiX, CBA3aHHbIX
C BelecTBamMm U UX NpUMeEHEHNEM




OpraHn3aumoHHbIX 3aga4y c cobniogeHnem
TpeboBaHui SProHOMUKM, TEXHUKN
6esonacHocTw, rMrMeHbl,
pecypcocbepexeHuns, NpaBoBbIX U 3TUYECKUX
HOPM, HOPM MHGOPMAaLMOHHON Ge3onacHoOCTY;
- BNageTb HaBblkaMy pacno3HaBaHuA u
3aWmThl MHopMaLmn, NHPOPMaLIMOHHON
6e30nacHOCTU NMMYHOCTMU;

OK 04.

O dhekTnBHO
B3aMMOJENCTBOB
aTtb 1 pabortaTtb B
KONNEeKTUBE U
KOMaHae

- rOTOBHOCTb K camMopasBuUTuIo,
CaMOCTOATENBHOCTM 1 CaMOONPEaENEHNIO;
-oBnageHue HaBblKaMm y4yebHo-
nccnegoBaTebCcKon, NPOEKTHOMN "
couunanbHON OesATEeNbHOCTY;

OBnageHue YHUBepcanbHbIMU
KOMMYHUKaTUBHbIMU AENCTBUAMMU:

0) coBMeCcTHaA AeATesNIbHOCTD.

- MOHMUMAaTb U UCMNONb30BaTb NpeuMyLlecTBa
KOMaHAHOW 1 nHAMBMAyanbHon paboTbl;

- NPUHNMATb uennm COBMECTHOM
OeATesIbHOCTH, OpraHn3oBbIBaTb n
KOOpANHNPOBATb OencTeus no ee

JOCTMXKEHUIO: COCTaBNATb MraH [OenNcTBUN,
pacnpefenstb poM C  Y4ETOM MHEHUN
Yy4aCTHUKOB obcyxaaTb pesynbTarthl
COBMECTHOWM paboThbl;

- KOOpPAWHWPOBaTb M BbINONHATL paboTy B
YCNOBUSIX  pearnibHOro,  BUPTyarbHOro U
KOMOVMHMPOBAHHOIO B3aMMOAENCTBUS;

- OCYLLECTBNATbL MNO3UTUBHOE CTpaTernyeckoe
noseaeHune B Pasfn4YHbIX  CUTyaumsix,
NposiBNATbL TBOPYECTBO N BOOGpaxeHue, ObiTb
MHULMATUBHbIM

OBnapgeHue YHUBepcanbHbIMUA

- YMeTb NfaHMpoBaTb W BbINOMHATL XUMUYECKUA 3KCNEPUMEHT
(NpeBpalLeHnss opraHNYecKMx BeLLeCTB NpU HarpeBaHUK, nonyvyeHve
9TUNeHa W WU3y4eHue ero CBOWCTB, KayeCTBEHHble peakuuMM Ha
anbgernabl, Kpaxmar, YKCYCHYK KUCNOTY; AeHaTypauus 6enkos npu
HarpeBaHWK, LUBETHbIE peakumn 6enkos; NPoBOAUTbL peakuum NOHHOIo
obmMeHa, onpeaenatb cpedy BOAHbIX PacTBOPOB, KayeCTBEHHbIE
peakuun Ha cynbgart-, KapboHaT- U XIOpU4-aHWOHbI, Ha KaTWUOH
aMMOHWUS; pellaTb SKCnepuMeHTanbHble 3agaym no temam "Metanno!”
n "Hemetannel") B COOTBETCTBMM C nNpaBuSiaMm  TEXHUKU
6e3onacHocTn npu obpaweHnn ¢ BewecTtBamum U nabopaTopHbIM
obopynosaHuewm; npencraBnATb pe3ynbTaThbl XUMUYECKOro
aKcrnepumeHtTa B ¢oOpmMe 3anucu YypaBHEHUM COOTBETCTBYHOLLMX
peakuun n dopmMynmpoBaTh BbiBOAbl HA OCHOBE 3TUX pe3ynbTaToB




perynaTuBHbIMU AeUCTBUAMM:

) NPUHATUE ceba u apyrux noaen:

- MPUMHMMAaTb MOTMBbI W aprymeHTbl ApYyrnx
nogen npu aHanuse pe3ynbTaToB
AEATENbHOCTY;

- npu3HaBaTb CBOE MpaBO M MNpaBO ApYrux
nogen Ha oLKnoKN;

- pa3BuBaTb CNOCOBGHOCTbL NOHMMATL MUP C
no3numMn Opyroro 4YesroBeka;

OK 07.
CopencrtBoBaTtb
COXPaHEHMIo
OKpyXatoLien
cpeapbl,
pecypcocbepexe
HWUIO, NPUMEHSATL
3HaHus 06
N3MEHEHNN
Knumara,
NPUHUMNBI
Bepexnueoro
npoun3BoACTBa,
appekTnBHO
JencTeoBaTb B
ype3BblYanHbIX
cuTyaumsx

B o6nacTtun akonorn4yeckoro BOCnuUTaHus:

- CchopMUPOBAHHOCTb 3KONOrmM4yeckomn
KynbTypbl, NMOHMMaHWE BIUSHUSA COLManbHO-
9KOHOMMYECKNX MpPOLECCOB Ha COCTOsIHUE
NPUPOLHON U coumarnbHOM cpefbl, OCO3HaHWe
rnodanbHOro Xapakrepa 3KONOrMYeCcKnx
npobnew;

- NrIaHMpOBaHME U OCYLLECTBMNEeHne AencTBum
B OKpYXalolen cpene Ha OCHOBE 3HaHus
uenen ycTon4ymBoro pasBuTuS YernoBeYvecTBa;
aKTMBHOE HenpusatTne OenCTBUMA, NPUHOCALLNX
Bpe[ OKpyXatoLuien cpege;

- YMEHME NPOrHO3MpoBaTb HeGNaronpuATHbIE

aKonornyeckune nocneacTeus
npeanpuHMMaeMbIX JencTBun,
npegoTBpaLlaTth UX;

- pacLumpeHme onbiTa NEeATenbHOCTU

3KONOrn4eckon HanpaBfiEHHOCTHU;
- OBnageHne HaBblkaMn y4ebHo-
nccnenoBaTenbCKOW, MPOEKTHOW U
couunanbHON OesATENbHOCTY;

- cdopmupoBaTb NpeacTaBfeHnss: O XUMWYECKOW COCTaBSISOLLEN
€CTECTBEHHOHAY4YHOW KapTMHbI MWpa, PONM XMMUW B MNO3HAHWUMK
ABMEeHUNn npupodbl, B (POPMUPOBAHUM MbILLNIEHUS W KYNbTypbl
NNYHOCTKN, ee (YHKUMOHANbHOW rpaMOTHOCTU, Heobxoammon ans
peleHnsa npakTU4YecKnx 3adady Wu  aKorormdeckn 06OCHOBAHHOMO
OTHOLLEHUS K CBOEMY 340POBbIO N MPUPOSHOM cpeae;

- yMeTb cobnwogaTb npaBuna SKOMOMMYECKM LenecoobpasHoro
noBefeHns B ObITy U TPyAOBOW AEATENbHOCTU B LENsX COXpaHeHUs
CBOEro 340pOBbS M OKpyXalolen nNpupoaHOM cpedbl; Yy4YuTbiBaTb
OMacHOCTb BO3OEWCTBUA Ha XMBble OpraHnaMbl oOnpeaesieHHbIX
BELECTB, MOHMMAas CMbIC/ MoKa3aTens npeaenbHOW AOonyCTUMOMN
KOHLIEeHTpaumm




2. CTPYKTYPA U COOEPXAHUE OBLLUEOBPA30BATENIbHON

ANCUUNMIIUHBI «XUMUA»

2.1. O6bem gucumnnuHbI N BUAbLI y4ebHon paboThbl

Ou4Hasn chopma o6y4eHus

Bua y4ebHon paboTbl

Ob6bem yacos

O6Bem o6pasoBaTesibHOM NporpamMmbl y4e6HOM AUCLUNITUHBI 78
B TOM uucne
NnpakTnyeckne 3aHATnA 36

CamocTtosTenbHasa pabora obyyarouierocs (Bcero)

Popma KoHTponA: Anddep. 3a4eT BO 2 cemecTpe

3aoyHasa ¢popma o6y4eHus

Bug yyebHon paboTbl

Ob6bem yacos

O61bemM obpa3oBaTenibHOW NpPorpamMMbl y4eOHON AUCLUNIIUHDI 78
Obs3aTenbHaa ayauTopHas yyebHas Harpy3ka (Bcero) 10
CamocTtosTenbHasa paboTta obyyarouierocs (Bcero) 68

Popma KoHTponaA: Anddep. 3a4eT BO 2 cemecTpe
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2.2. TemaTU4eCKMM NfaH U cogepxaHme AUCLMUNIIUHBI

HavmeHoBaHue dopmMmupyembl
a3nenos u CopepxaHue y4yebHoro matepmana (0CHoBHoe U npodeccCnoHarnbHo- O6bem o
P OpPUEeHTUPOBaAHHOE), NabopaTopHbIe U NPaKTUYeCKUe 3aHATUSA, NPUKNAAHON MoAay b YyacoB
Tem KOMneTeHuUn
1 2 3 4
OcHoBHOe coaepxaHue 78
Paspen 1. OcHOBbI CTPOEHUA BellecTBa 8
Tema 1.1. OcHoOBHOEe copepxaHue 6 OK 01
CtpoeHune
aTOMOB TeopeTnyeckoe obyyeHue 4
XUMUYECKNX y y
3NEeMEHTOB U CoBpeMeHHast Moaesnb CTpoeHnsa atoma. CUMBONNYECKNN A3bIK XUMUN. XUMUYECKUIN SNIEMEHT.
npupoaa OneKkTpoHHast KoHdwurypaumsa aTtoma. Knaccudukaumsi XMMUYECKUX 3SNeMeEHToB (s-, p-, d:
XUMNYECKOIA anemMeHTbl). BaneHTHble 3nekTpoHbl. BaneHTHOCTb. Si'leKTpOHHaFI npupoda XMMU4YECKOM 2
CBS3U CBA3N. OnekTpooTpuuatenbHOCTb. Buabl Xummyeckonm CBSA3M  (KOBaneHTHasl, WOHHas,
MeTannuyeckas, BogopoaHas) u cnocobbl ee o6pasoBaHust
MpakTnyeckune 3aHATUA 2
PeleHne 3agaHnin Ha MCNOMb30BaHME XUMUYECKON CUMBOJSIMKM U Ha3BaHWA COEAMHEHMWI MO
HOMEHKNaType MexayHapoA4HOro Cok3a TEOPETUYECKON U MPUKNAgHON XMMUN U TPUBUATbHBIX
Ha3BaHMM O COCTaBIIEHUS XUMUYECKMX (POpMyn OBYXaTOMHbIX COeAWHEHUA (OKCUAOB,
CynbnaoB, rMAPUAOB U T.MN.) U APYTMX HEOPraHNYECKUX COEOUHEHN OTAENbHbIX KIaccoB. 2
lMpakTuyeckne 3agaHUA Ha YCTaHOBIEHME CBSA3M MeXAy CTPOEHMEM aTOMOB XMMUYECKMX
9NIEMEHTOB W NEPUOOUYECKMM U3MEHEHMEM CBOWCTB XMMUYECKUX INEMEHTOB M UX
COeANHEHWI B COOTBETCTBUN C NonoxxeHneM eprnogmyeckon cuctemsi.
Tema 1.2. OcHoBHoOe cogepxaHue 2 OK 01
Mepuognyeckmi OK 02
MpakTuyeckue 3aHATUA 2
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3aKOH U
Tabnuua a.U.
MeHpeneeBa

Mepuogunyeckasa cuctema xummdeckmx anemenTtoB .. MeHgeneeBa. ®U3n4ecknim CMbICrl
Mepunogmnyeckoro 3akoHa .M. MeHgeneeBa. 3akOHOMEPHOCTU N3MEHEHWSI CBONCTB
XUMUYECKMX 3NEMEHTOB, 0OpasyembIX UMM NPOCTbIX U CIIOXHbIX BELLECTB B COOTBETCTBUN C
NonoXXeHnemMm XMMmmnyeckoro anemeHTta B Nepuogunyeckon cucteme. MmpoBo3s3peHYecKkoe U
Hay4YHoe 3HaveHue Nepuogndeckoro 3akoHa [.. MeHgeneesa. [NporHosbl .U. MeHgeneesa.
OTKpbITME HOBbIX XMMUYECKNX INTEMEHTOB.

PeweHne npakTMKO-OpUEHTUPOBAHHbLIX TEOPETUYECKNX 3alaHNN Ha XapaKTepusauunio
XUMUYECKMX anemMeHToB «MeTtannuyeckne / HemeTannmyeckme CBOMCTBA,
ANEKTPOOTPULATESTIbHOCTb XUMUYECKMX 3N1EMEHTOB B COOTBETCTBUUN C UX SNEKTPOHHbLIM
CTPOEHNEM W NOSIOXKEHUEM B NEPUOANYECKON CUCTEME XUMUNYECKMX anemeHToB [.U.
MeHpeneea»

Pasgen 2. Xumnyeckmne peakumm

10

Tema 2.1. Tunbl
XUMUNYECKNX
peakunn

OcHoBHoe cogepxaHue

TeopeTuyeckoe oby4yeHue

Knaccudukaumsi n TUnbl XMMUYECKUX peakumii C y4acTUEM HEOPraHNYeCKMX BELLECTB.
CocTaBneHune ypaBHEHWI peakLmii coeauHEHUS1, pasnoXeHUs, 3aMellieHns, obMmeHa, B T.4.
peakLUunin ropeHust, OKUCIEHNSI-BOCCTaHOBINEHWS.

YpaBHeHUs1 okUcneHnsi-eocctaHoBneHusi. CteneHb okucneHms. Okucnutenbs un
BOccTaHoBUTeNb. CocTaBneHne 1 ypaBHMBaHNE OKUCIIUTENBHO-BOCCTAHOBUTENbHbLIX peaKkLuii
MEeTO0M 3NeKTPOoHHOro 6anaHca. OKMCNUTENBHO-BOCCTAaHOBUTENbHbIE peakLmn B NpUpoae,
NPOM3BOACTBEHHbIX MPOLECCaXx U XU3HeOeATeNbHOCTM OpraHM3MoB

MpakTu4yeckue 3aHATUSA

KonnyectBeHHble OTHOWweEHMA B XvMuUUA. OCHOBHbIE KONUYECTBEHHbIE 3aKOHbI B XUMWUW U
pacyeTbl MO ypaBHEHUSIM XMMUYECKUX peakumi. Monb Kak eguHuua KonuyecTsa BellecTBa.
MongapHass macca. 3akoHbl COXpaHeHusi Maccbl M aHeprun. 3akoH Asoragpo. MonspHbin
obbem rasoB. OTHocuTenbHas MNNOTHOCTb ras3oB. PacyeTbl MO ypaBHEHMSM XUMWYECKUX
peakuuMn C UCnonb3oBaHMEeM Maccbl, obbema (HopMarnbHble YCroBWUS) ra3oB, KONM4ecTBa
BelecTBa

OK 01

Tema 2.2.

OcHoBHOe coaepxaHue

OK 01
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CbOpMy.l'IbI WUNn CcocTaBneHne XMMn4YecKomn CbOpMyJ'IbI ncxood n3 Ha3esaHuMA BellecTBa MNno

mexayHapogHon (UHOMAK) nnun TpyBmManbHONM HOMEHKNaType.

Onektponutudec | TeopeTnyeckoe odyyeHue 2 OK 04
Kasg guccoumaums -
Y IOHHBI 06Men | TeopUs anekTponutuyeckon auccounaummn. NoHbl. SneKTponuTbl, HE3NEKTpOnuTbl. Peakumm
NMOHHOro obmeHa. CocrtaBneHne peakuun MOHHOro obmeHa nyTemM COCTaBMEHUS UX MOSHbIX U 5
COKpALLIEHHbIX MOHHbIX YpaBHEHUA. KNCIOTHO-OCHOBHbIE peakumn. 3agaHusa Ha cocTaBneHue
WOHHbIX peakummn
JNTa6opaTopHble 3aHATUA 2
JTabopaTopHas paboTta “Tunbl XMMUYECKMUX peakumnn’.
NccnepoBaHue TMNOB (MO COCTaBY U KONMMYECTBY MCXOAHBIX M 06pasyoLmxcs BELLECTB) U 5
NPU3HaKOB XMMUYECKUX peakumin. NMpoBeaeHne peakumin MIOHHOro obMeHa, onpeaeneHne
cpeabl BOOHbIX pacTBOPOB. 3a4aHns Ha COCTaBEHNE NOHHbBIX peaKL i
KoHTponbHas
CTpoeHue BellecTBa N XMMUYECKNE peakumm 2
paborta 1
Paspen 3. CTpoeHue u CBOMCTBA HEOpPraHM4YeCKux BelecTB 16
Tema 3.1. OcHoOBHOEe cogepxaHue 4 OK 01
Knaccudumkauums, OK 02
HOMeHKMaTypa 1 TeopeTnyeckoe obyyeHue 2
CTpoeHune y
- MpeameT HeopraHndeckon xumumn. Knaccngpukauma HeopraHmyecknx seLects. [pocTble n
P cnoxHble BewectBa. OCHOBHbIE KNACChl CIIOXHbIX BELECTB (OKCMAbI, TMOPOKCUAbI, KNCNOTbI,
BELLeCTB conu). Baanmocenaab HeopraHMYecknx BeLecTB. ArperatHble COCTOSIHUS BELLECTBa.
Kpuctannmnyeckme n amopdgHble BewecTBa. Tunbl KpUCTanIMyecknx peLeTok (aTomHas, 2
MONEKynsipHasi, MOHHadA, MeTannuyeckas). 3aBMCUMOCTb (PU3NYECKNX CBOUCTB BELLLECTBA OT
TMNa KpUCTanNIMYeckon pelleTkn. 3aBUCMMOCTb XMMUYECKON akTUBHOCTW BELLECTB OT BUAa
XUMUYECKOW CBSA3M M TUNa KpUcTannmdeckom peleTkn. MNMpruyanHel MHOroobpasus BellecTs
MpakTu4yeckue 3aHATUA 2
HomeHknaTypa HeopraHM4Yecknx BeLLECTB: Ha3BaHNe BELECTBA NCXOASA U3 UX XMMUYECKON
2
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PeweHne npaktudeckux 3agaHuM MO Knaccudukauuu, HOMEHKNaType W XMMUYECKUM
dhopmMynam HeopraHMYeckux BeLLEeCTB pPasfiMyHbIX KraccoB (yrapHbl ras, yrnekucrnbl ras,
aMMuak, rawleHas u3BeCTb, HerawleHad u3BecTb, NMUTbeBas coda W OpYrux): HasblBaTb U
COCTaBNATb POPMYIibl XMMUYECKNX BELLECTB, ONpeaensTb NPUHAANEXHOCTb K Kraccy.
NCTOYHMKN XuMmndeckon nHgopmauum (Cpeacts MaccoBOM MHpopMaumn, ceTb VIHTepHET U
apyrue). Nounck nHpopmaumm nNo HasBaHUAM, MAEHTUUKATOPaM, CTPYKTYPHBIM dhopMyram

Tema 3.2.
dunsuko-
XUMUYeckmne
CBOWUCTBA
HeopraHM4Yeckmx
BELleCTB

OcHoBHoe cogepxaHue

TeopeTquCKoe 06y'~IeHMe

MeTtannbl. Obwue duanyeckme M xmmumyeckme cBovcTBa MeTannoB. Cnocobbl nonyveHus.
3HayeHne MeTannoB W HEMeTansoB B NPUPOAE W KU3HEOEATENbHOCTM YenoBeka WU
opraHnamoB. Koppo3nsa MeTannos: BUAbl KOPPO3un, cnocobbl 3amTbl METASNOB OT KOPPO3UK

HemeTtannbl. ObLwune pusmyeckne n Xxmummyeckne CBOMCTBa HeMeTannoB. TUNNUYHbIE CBOMCTBA
HemeTamnnoB IV— VII rpynn. Knaccudukauma m HomeHknatypa coeauHEeHWWn HeMeTansios.
KpyroBopoTbl GBUOreHHbIX 351IEMEHTOB B NpUpoae

Xumunyeckne cBOMCTBa OCHOBHbIX KNACCOB HEOPraHMYeCKUX BeLLecTB (OKCMA0B, MapPOKCUOOB,
KUCnoT, conen u ap.). 3akOHOMEPHOCTM B U3BMEHEHUN CBOWCTB MPOCTbIX BELLECTB,
BOAOPOAHbIX COEANHEHU, BbICLUMX OKCUAOB U M'MAPOKCUAO0B

n PakKTu4eckKkune 3aHATusA

CocTaBneHne ypaBHEHUN XUMUYECKMX peakuurm C  yd4acTMeM [MpPOCTbIX W CIIOXHbIX
HeopraHMyeckMx BeLLeCTB: MeTasnsioB M HemMeTansoB; OKCMAOB MeTansnoB, HEMEeTansoB W
aM@OTEPHBbIX INEMEHTOB; HEOPraHNYECKUX KUCIIOT, OCHOBAHUN U aM(POTEPHBbIX MAPOKCUOOB;
HeopraHMYecKnx Cornen, xapakTepuayLmnx nx CBOMCTBA.

PeweHne npakTMKO-OPUEHTUPOBAHHBLIX TEOPEeTUYEeCKUX 3afaHui Ha CBOWCTBa, COCTaB,
nonyyeHne n 6e3onacHoe MCNoONb30BaHWE BaXXHEWLUNX HEOPraHU4YeCKMX BewecTB B ObITy u
NPakTU4YECKON OesATenbHOCTU YernoBeka

OK 01
OK 02

Tema 3.3.
NoeHTndpukauma

OcHoBHOe coaepxaHue

NabopaTtopHble 3aHATUA

OK 01
OK 02
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OK 04

OpraHNYecKMX BELLECTB OTAENbHbIX KNMaccoB, UCMONb3ys UX Ha3BaHUS MO CUCTEMAaTUYECKON U
TpUBMANbHOM HOMEHKNaType (3TWneH, aueTwuneH, rnuuepuH, deHon, dopManbaerna,

YKCyCHasi KucnoTa, rnuuuH). PacyeTbl npocTenwent opmynbl OpraHMYeckon MONEKyIbl,

HeopraHuyeckux |JlabopatopHas paboTa «NoeHTndnkauna HeopraHMYECKMX BELLIECTBY.

BELLEeCTB PeweHne akcnepmMmeHTanbHbIX 3ag4ad No XMMUYECKMM CBOMCTBAM MeTansfoB U HEMETAanNsoB,

Mo pacno3HaBaHUIO U NOSTYYEHUNIO COeAMHEHNIN METaNsoB U HEMETansoB. 5
NoeHTudukaumss HeopraHMYecKMx BELLECTB C WUCMONb30BaHMEM WX U3UKO-XUMUYECKUX
CBOWNCTB, XapaKTEpHbIX Ka4YeCTBEHHbIX peakumn. KayecTBeHHble peakumm Ha cynbdart-,
KapboHaT- 1 Xnopua-aHWOHbI, Ha KATUOH aMMOHUS

KoHTponbHas -

CBowcTBa HEOPraHMYeCKMX BELLIECTB 2

pabota 2

Pasgen 4. CtpoeHue U CBOMCTBA OpraHM4YecKux BellecTB 24

Tema 4.1. OcHoOBHOEe copepxaHue 4 OK 01

Knaccudgmkauus,

CTpoeHMe 1 TeopeTuyeckoe oby4yeHue 2

HOMEHKNATYPa  |MogpneHne n pasBuTUE OPraHUYECKON XUMUM Kak Hayku. MpeamMeT opraHUYecKoi XUMUN.

OPraHn4ecknX  I\Mecto 1 3Ha4YeHne OpraHMYecKon XMMUN B CUCTEME €CTECTBEHHBIX HayK.

BeLleCTB XuMmnyeckoe CTpPOEHMEe Kak MopsgoK COeAMHEHUst aTOMOB B MOJSIEKyne COrflacHO  UX
BaneHTHoCTU. OCHOBHbIE MOMOXEHUS TEOPUM XMMWUYECKOTO CTPOEHUSI OPraHMYecKux
coeguHeHmn A.M. bytnepoBa. YrnepoaHbl cKeneT OopraHn4yeckom Monekyrbl. 3aBUCMMOCTb
CBOWCTB BELLECTB OT XMUYECKOrO CTPOEHUs Monekyn. isomepust n nsaomepsi. 2
lMoHaTMe o yHKuMoHanbHoOW rpynne. Pagukan. MNpuHUMnbl Knaccudukauum opraHuYeckmx
coeguHeHun. MexayHapoaHas HOMEHKnatypa M NPUHUMUNBbI HOMEHKNATypbl OpraHU4YyecKmnx
coeguHeHun. TloHaTMe 06 asoTcogepXalmx CoeaMHEHUsAX, ONOoNOorMYyeckn akTUBHbIX
BellecTBax (yrneBogax, xwupax, 6enkax u Ap.), BbICOKOMOMNEKYNSPHbIX COEOUHEHUSIX
(MOHOMeEp, Nonumep, CTPYKTYPHOE 3BEHO)

MpakTnyeckue 3aHATUSA 2
HomeHknaTtypa  OpraHM4yeckux  COeAMHEHUMW  OTAENbHbIX  KNaccoB  (HaCblWeEHHbIE,
HeHacblILLEeHHbIE 1 apoMaTMyeckue yrneeBoaopoabl, CNUpThbl, beHonbl, anbaernabl, KeTOHbI,
kKapboHoBble KMCNOTbl U Ap.) CocTaBneHne MNOMHbIX U COKpPaLeHHbIX CTPYKTYPHbIX hopmyn 5
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ncxogs m3 anemeHTHoro coctasa (B %)

Tema 4.2.
CsowncTBa
OpraHn4Yeckmx
COeNHEHNN

OcHoBHoe cogepxaHue

12

TeopeTuyeckoe oby4yeHue

®dU3MKO-XMMUYECKNe CBOMCTBA OpraHUYeCKUX CoeaUHEHWU OTAENbHbIX KnaccoB (0COGEHHOCTH
Knaccudukaumm 1 HOMeHKNaTypbl BHYTPU Kracca; romMmoriormiyeckuin psg u obuwas gopmyna;
n3omepusi; prsnyeckmne CBOMCTBa; XMMUYECKMEe CBOMCTBA; CNocobbl MONy4YeHUs ):

— npefenbHble YrneBoaopoabl (ankaHbl M LMKIoankaHbl). [opeHne MeTaHa kak oauH U3
OCHOBHbIX WCTOYHMKOB Tenna B MPOMbIWMAEHHOCTM W ObiTy. CBOWCTBA NPUPOAHbLIX
yrneBOAOPOAOB, HaxoXaeHVe B NpUpoae 1 NPUMEHEHME ankaHoB;

— HenpepenbHble (ankeHbl, ankMHbl U ankagueHbl) 1 apoMaTuyeckme yrnesoaopoabl. FopeHve
aLeTuIeHa kak UICTOYHMK BbICOKOTEMMNEPaTYPHOro NramMeHn Ans CBapku U pe3ku MeTansos

— KMCIopoacoAepXalwue coeguHeHus (CnupTbl U heHosbl, KapboHoBLIE KUCHOThI U 3¢upsl,
anbgernabl U KEeTOHbl, >XUpbl, yrnesoApbl). [lpakTnyeckoe nNpUMEHEHNE ITUNEHTIIMKONS,
rnuuepuHa, deHona. lNMpumeHeHve opmanbaernga, auetanbgernga, YKCYCHOM KUCNOThI.
Mbina kak conu BbICLUNX KapOOHOBLIX KMCNOT. MotoLue cBoNCTBa Mbina

— asoTcogepxaline coefumHeHus (aMUHbI U aMUHOKUCNOTbLI, Genku). BbicokoMonekynsipHble
coeanHeHnsi (CUHTeTUYecKne 1 Guorormyeckn-akTuBHble). MoHomep, nonMMep, CTPYKTYpHoe
3BeHo. [onMmepusaums aTuneHa kak OCHOBHOE HanpaeneHe ero NCnofb30BaHUS.
FeHeTMYeckasi CBSI3b MeXAy Knaccamm opraHU4ecknx CoeauHeHUNM

n PakKTu4eckKkume 3aHATUsA

CBoViCcTBa OpraHMYecknUx coeanHeHU oTAeNbHbIX KNaccoB (TpMBMarnbHas U MexayHapoaHas
HOMEHKNaTypa, XMMUYecKne CBOMCTBA, CMOCOObI MomnyyeHusl): npenenbHble (ankaHbl W
UMKroankaHbl), HenpegenbHble (ankeHbl, ankuHbl W ankagveHbl) UM apomaTtuyeckune
yrneBoaopoabl, CnMpTbl U OEHONMbI, KAPOOHOBLIE KUCMOTbI U 3dupbl, anbaernabl U KETOHbI,
aMUHbl M aMWHOKUCIOTbI, BbICOKOMONEKYNSPHbIE COeOAUHEHUs. 3adaHusi Ha COCTaBreHue
YpaBHEHUIA XUMWYECKUX Peakuuii ¢ y4acTMEeM OpraHMYecKUX BELLECTB Ha OCHOBaHUM UX
cocTaBa U CTPOEHMS

OK 01
OK 02
OK 04
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CocTaBneHne cxem peakumi (B TOM 4ucrie Mo npeanoXeHHbIM Lenoykam npespalleHuit),
XapaKkTepU3yrLnX XMMUYECKME CBOMCTBA OPraHUYecKUX COeMHEHUN OTAEerNbHbIX Kraccos,
cnocobbl MX MOMy4YeHUS U Ha3BaHWE OPraHUYeCcKUX COeAMHEHUN NOo TPUBMANbHON UMK
MeXayHapoL4HOW CUCTEMaTUYECKOM HOMEHKIaType.

PeweHne npakTMKo-OpUEeHTUPOBaHHbLIX TEOPETUYECKUX 3aJaHuMA Ha CBOMCTBA OpPraHUYecKux
COeIHEHWI OTAEeNbHbIX KIaccoB

INabopaTopHasn paboTta

JTabopaTtopHas paboTa “INpeBpalleHns opraHN4YecKkMx BeLeCTB Npu HarpeBaHumn".
[MonyyeHne aTuMneHa U MU3yvyeHuMe ero cBoWCTB. MogenupoBaHue MOMEKYn U XUMUYECKMX
npeBpaLleHnin Ha NpMMepe aTaHa, 3TUNeHa, aueTuneHa u ap.

Tema 4.3.
NoeHTndpukauma
OpraHMyeckmx
BELWecTB, UX
3HavyeHne u
NnpuMeHeHne B
ObITOBOM U
NPOM3BOACTBEHH
OV OesATernbHOCTH
yenoseka

OcHoOBHOEe copepxaHue

TeopeTuyeckoe oby4yeHue

BruoopraHnyeckune coeamHeHus. NpumeHeHne n Guonornyeckas posb yrrnesogos. OkucneHne
yrneBogoB — UCTOYMHUK SHEPTUKU XMBbIX opraHn3amoB. Obnactm npuMeHeHUs amMUHOKUCIOT.
MpeBpalwieHna GenkoB nuwn B opraHuame. buonornmyeckne  yHKunn  6enkos.
Buonormnyeckne yHKUMKU XMPOB. Ponb opraHMYeckon XMmum B pelleHnn npobnem nuiesom
6esonacHocTu

Ponb opraHnyeckon xmmumn B peLleHnn npobnem aHepreTmyeckon 6e3onacHoOCTH, B pasBuTmm
MeAMUUHbI, CO34aHUN HOBbIX MaTepuanoB, HOBbIX UCTOYHMKOB 3HEpruu (anbTepHaTUBHbIE
NCTOYHMKM 3Heprun). ONacHOCTb BO3AENCTBUS Ha XUBbIE OpraHU3Mbl OpraHMYeCcKnx BeLLecTB
OTAENbHbIX KnaccoB (yrneBogoponbl, CNUpTbl, OEHOMbI, XNopopraHMyeckme nNpou3BogHbIe,
anbgernabl U Ap.), CMbICA NokasaTens npegenbHO AoNYCTUMOW KOHLEHTpauum

JTaGopaTopHble 3aHATUA

JTabopaTtopHas paboTa: “UaeHTndunkaumsa opraHM4eCcKkUx CoOeagMHEHNN OTAEeNbHbIX Knaccos”

NaeHTndmkaumsa opraHM4ecknx CoeanHEHNn OTAENbHbIX KNaccoB (Ha npumepe anbaernios,
Kpaxmana, YKCyCHOW KMCRoTbl, 6enkoB M T.M.) C MCMNOMb30BaHNEM UX (PUINKO-XUMUYECKNX
CBOWCTB W XapaKTEPHbIX Ka4YeCTBEHHbIX peakuun. [eHaTypaumsa 6enka npu HarpeBaHWUW.

OK 01
OK 02
OK 04
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LiBeTHble peakuun 6enkoB. BO3HMKHOBEHWE aHaNUTUYEeCKOro CUrHama C TOYKM 3peHust
XMMUYECKMX MPOLIECCOB MPW  MNPOTEKaHWM  KayeCTBEHHOW  peakuuu, MO3BOMSOLEN
naeHTUUUMPOBaTb NPEASIOXKEHHbIE OpraHMYeckue BelecTBa

KoHTponbHas
paborta 3

CprKTypa N CBOMCTBA opraHn4yeckmnx eeLlecTB

Paspen 5. KuHetnyeckue n TepmoaMHamMmyeckme 3aKkOHOMEPHOCTU NPOTEKAHMA XMMUYECKUX peaKkLumumn

CkopocTb
XUMUYECKNX
peakunin.
Xummn4yeckoe
paBHOBecCKHe

OcHoBHoOe coaepxaHue OK 01
OK 02

TeopeTuyeckoe oby4yeHue

CKOpOCTb peakuuun, ee 3aBUCUMOCTb OT pPasfuyHbIX (PaKTOPOB: MNPUPOAbI pearnpyroLmnx

BELLECTB, KOHLEHTpauun pearvpylowmx BewecTB, TemnepaTtypbl U nnowagn peakumoHHOW

NOBEPXHOCTU. TennoBble 3PPEKTbI XUMUYECKMX pPeakumin. OK30- U IHOOTEPMUYECKME,

peakumu.

ObpaTumMocTb peakunin. XuMMYecKoe paBHOBECME W €ro CMELLeHWe nog AOencTBUEM

pasnnyHbIX (PaKTopoB (KOHUEHTpauuMs peareHToB WM NPOAYKTOB peakuuwn, LasreHue,

TemnepaTtypa) Ans co3fgaHus OonTUMarbHbIX YCIOBUM MPOTEKAHUS XMMUYECKUX MNPOLLECCOB.

MpuHuun Ne WaTtense

MpakTnyeckue 3aHATUA OK 01
OK 02

PelwweHne npakTUKO-OPUEHTUPOBAHHbLIX 3adaHuM Ha aHanu3 JakTopoB, BUSAKOLWNX Ha
N3MEHEHNE CKOPOCTU XMMUYECKON peakLmu, B T.4. C NO3NLMIA 3KONOrMYeCcKn LenecoobpasHoro
nosegeHnsi B OblTy M TpyooBOW OEATENbHOCTU B LENAX COXPaHEHWUs CBOEro 340pOBbA U
OKpy>KaroLlen NpupoaHoun cpeabl.

PeweHne npakTMKo-OpMeHTUPOBaHHbIX 3adaHnin Ha npumMmeHeHne npuHuuna Jle-lWaTtenee ans
HaxOoXOeHWs HanpaBfeHNsa CMeLLeHNsS PaBHOBECUS] XMMUYECKOWN peakumm 1 aHanu3 gakTtopos,
BNUAIOLMX HA CMeLLeHne XMMUYEeCKOro paBHOBECUS

Paspen 6. PacTtBopbl
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Tema 6.1. OcHoBHoOe cogepxaHue OK 01
lNoHaTne o OK 02
pacTBopax TeopeTnyeckoe oby4eHue OK 07

PactBopeHne kak duanko-xummyecknin npouecc. PactBopbl. Cnocobbl MNpuroToBneHus

pacTtBopoB. PactBopuMocTb. MaccoBas gons pacTtBopeHHoro BewectBa. CMbICi nokasartens

npegenbHO LOMYCTUMOW KOHLEHTpauuM W €ero WUCrosfb3oBaHME B OLIEHKE 3KONOrM4ecKom

©e3onacHocTu.

MpaBuna akonornyeckn LenecoobpasHoro noBeaeHust B ObITY M TPyAOBOW OeATEeNbHOCTU B

Lenax COXpaHEeHUs CBOEro 340POBbA W OKpyXXalowen npupoaHON cpenpbl; OnacHOCTb

BO34ENCTBUSA Ha XNBblE OPraHM3Mbl ONpeaeneHHbIX BELLECTB.

PelueHne npakTMKO-OPMEHTMPOBAHHbBIX PacYEeTHbIX 3aJaHUN Ha pPacTBOpPbl, UCNOSb3yeMble B

ObITOBOM M NPOMN3BOACTBEHHON AEATENBHOCTM YeroBeKa
Tema 6.2. OcHoOBHoOe cofiepxaHue OK 01
WccnepoBaHne OK 02
CBONCTB NabopaTopHble 3aHATUA OK 04
pacTBOpOB

JTabopaTtopHas pabota «[1purotoBneHne pactBopoB».

[MpurotoBneHne pacTBOpPOB 3adaHHOW (MaccoBoW, %) KOHUEHTpauum (C  NpaKTMKO-

OpPUEeHTUPOBaHHbLIMM BOMpOCamMK) 1 onpeaeneHne cpeabl BOAHbIX pacTBOPOB.

PeweHne 3agay Ha NpuMroToBriEHNE pacTBOPOB
MpodeccrnoHanbHO-OpUeHTUPpOBaHHOE coaepXXaHue (coaepKaHue NPUKNagHoro Mmoayns)
Pasgen 7. Xumus B 6bITY U NPOM3BOACTBEHHOMN AEATENbLHOCTU YenoBeka OK 01

OK 02

Xumua B BbITY 1 |OcHOBHOE copepxaHue OK 04
NPON3BOACTBEHH OK 07
ou geatenbHocTU [ TeopeTuveckoe obyvyeHune
yernoBeka FK...

HoBsenwme [OCTMXKEHUA XMMUYECKOM HaykKM U XUMUYECKOW TexHororun. Ponb xumum B
obecneyeHnn IKOMOrMYECKon, ISHEpreTM4eckom u nuueBon Be3onacHoOCTU, pas3BUTUK
MeauuuHbl. [lpaBuna noucka W aHanu3a XMMUYECKOM WHopmMaumm wu3 pasnmnyHbiX
MCTOYHUKOB (HayyHast u y4yebHO-Hay4yHast nutepaTypa, cpeacrTBa MacCcoBOW MHopmaumu,
ceTb VIHTepHeT)
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MpakTuyeckue 3aHATUA

Mouck n aHanmM3 KerWcoB O MPUMEHEHUUM XUMWYECKMX BELLECTB W TEXHOMOIMMA C Yy4eToM
Ooyaywen npodeccuoHanbHom AesiTeNbHOCTU MO  TemMam: BaXHeWlWune CTPOoUTENbHble
maTepuarnbl, KOHCTPYKUMOHHbIE MaTepuarbl, Kpacku, CTEKNOo, kepamuka, MaTepuanbl Ans

9NEKTPOHMKK, HaHOMaTepuarnbl, TEKCTUbHbIE BOSIOKHA, UCTOYHMKN SHEPIUX, OpraHuyeckune u 4
MUHeparnbHble yoobpeHUus, nekapcTBeHHbIE BELLECTBa, ObITOBas XUMUS.

3awmta: [MpeacraBneHve pesynbTaToOB pelleHuss KencoB B GopMe MUHM-OoKnaga c
npeseHTaumen

NMpomexyTouyHas aTTrecTauus Nno gucumnsinHe (3aver) 2
Bcero 78
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3. YCNOBUA PEANU3ALUU MPOMPAMMbI OBLLEOBPA30BATEJIbHOMN
ANCUUTNJIUHDBI

3.1. TpeboBaHUA K MUHUMANbLHOMY MaTepUanbHO-TeXHUYEeCKOMYy obecnevyeHunro

MaTtepuanbHo-TexHN4Yeckoe obecneveHme aNCUMNIMHBbI «XUMUSI» BKIoYaeT B cebsa
KabMHeT  3JKOMorm4yecknx OCHOB npupogononb3oBaHms Ne 023, o6opyaoBaHHbIN
TEXHUYEeCKUMU cpeacTBamm obyYeHus:

-koMnbloTep B cbope -1 WwT.;

- npuHTep Kyccera-1 WwT.;

- KOMNNekT y4ebHon mebenu;

- JOCKa knaccHast — 1 wr.;

- KOMNMEKT ANOaKTUYECKUX MaTepmanos.

[MepeyeHb NNLEH3NOHHOro NPorpaMMHOro obecneyeHus.

PekBn3anTbl nogTBepXXaatoLLero JOKyMeHTa:

- LibreOffice becnnatHo (https://ru.libreoffice.org/);

- Ubuntu OS BecnnaTtHoe (https://help.ubuntu.ru/wiki/gpl

KabuHeTt gns camoctositenbHon nogrotoBkn Ne204B (Cr16, Mpasabl, gom 20, 2
aTax).

- komnbtoTep CPU Intel Celeron D 430 — 10 wrt.;

- nna3mMmeHHasa naHenb 42" Panasonic TH-R42PV80A — 1 wr.;

- KOMNIeKkT y4ebHon mebenu;

- Aocka knaccHasa — 1 wr.;

- KOMMNAEKT ANOAKTUYECKMX MaTepmanos.

lMepeyeHb NMLEH3MOHHOIO NPOrpamMMHOro obecneyeHus.

PekBun3nTbl noaTBEPXKAAOLWEro JOKYMEHTA:

- Adobe Flash Player becnnatHo (https://www.adobe.com/ru/products/players/flash-
player-distribution.html);

- Adobe Premiere Pro CS6 gorosop 099-A-2014 ot 15.12.2014 "Coductmka";

- AkelPad v.4.7.0 becnnatHo (SourceForge.net);

- Foxit Reader becnnatHo (www.foxit.com);

- KMPlayer BecnnatHo (www.kmplayer.com);

- MATLAB porosop 031/A-2017 ot 07.11.2017 "Codb1J/1anH Tpeng";

-Microsoft SQL  Server 2005 Compact Edition [ENU] becnnatHo
(https://support.microsoft.com/ru-ru/help/920700/an-introduction-to-sql-server-2005-
compact-edition);

- Microsoft Windows XP Professional Jlnuenansa Microsoft Ne 62816364;

- PotPlayer becnnaTHo (http://potplayer.daum.net).

O6opynoBaHue nabopatopum M paboumx MecT nabopaTopun: MEH3IYPKK,
NMNeTKN-KanenbHULbl, TEPMOMETPbI, MUKPOCKONM, Nymbl, NPeAMETHbIE U NMOKPOBHbIE CTEKNA,
NNaHWeTbl AN KanenbHbIX peakunin, dounbTpoBanbHas bymara, NnpomMbIBanku, CTEKISAHHbIE
npobupku, pes3nHoBble NpPoOKK, oHapuKn, Habop pPeakTUBOB, CTEKMNSAHHbIE MNaNOYKy,
LWTATMBbI AN NPOBUPOK; MEPHbIE LNNNHAPLI, BOPOHKN CTEKNSAHHbBIE, BOPOHKN AENUTENbHbIE
yunuHgpudeckue (50-100 mrn), CTynkm € nNecTtukoMm, dapdopoBble Yallku, MUHLUETHI,
GunbTpbl BymMaxHble, BaTa, Mapns, 4YacoBble CTekNna, 3MNeKTPonnuTKY, nabopaTopHble
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LITATMBbI, CNUPTOBbIE FOPEsikKK, CrnYKK, Npubop ANna nonyyvyeHusa rasoB (unm npobupka c
ra3ooTBO4HOM TpPybOKOW), AepxaTenu Ana npobupok, CKASHKU ONS XpaHeHUs peakTUBOB,
pasfgatoyHble NOTKU; xumuyeckne crtakadbl (50, 100 n 200 mn); wnatenu; NUHUETHI,
TUrenbHble WWNLUbl; CeKyHOOMEpPb! (TanmMepbl), MepHble Npobupkn (Ha 10-20 mn) n mepHble
kon6bl (25, 50, 100 n 200 mn), BogsHaa GaHA (MnNM TepMOCTaT), CTEKMsIHHbIE NasioYKu;
KOHu4eckne konbbl Ana TutposaHus (50 u 100 ™mn); wMHAMKATOPHbIE MOMOCKM ANd
onpegenenmsa pH v ctaHgapTHas WHAOMKATOpHasa LKana; yHuMBepcarnbHbI WMHOMKATOP;
nunetkn Ha 1, 10, 50 mn (unn gosatopbl Ha 1, 5 1 10 mn), GOpeTKN ANA TUTPOBaHUS,
mMeanuuHckme wnpuubl Ha 100-150 mn, nabopaTopHble uU/unn aHanuTudeckne Becobl, pH-
MEeTpPbI, CyLUUITbHbIN WKadg, n gp. nabopatopHoe obopyaoBaHue.

3.2. UHdpopmaumoHHOe obecneyeHue peanusauum nporpamMmbli

OcHoBHas nuTepaTtypa

1. MabpuensH, O. C. Xumusa. basosbin ypoBeHb. 10 knacc : y4ebHuk / O. C.
MabpuensH. - 5-e n3a., nepepaboTtaHHoe - Mockea : 3gaTenbctBo "lNpoceewieHne”, 2022.
- 192 c¢. - ISBN 978-5-09-099538-2. - TekcTt : anekTpoHHbin. - URL:

https://znanium.com/catalog/product/1928190

2. MabpuensH, O. C. Xumusa. basosbin ypoBeHb. 11 knacc : y4ebHuk / O. C.
[abpuensH. - 8-e nsg., crepeotmnHoe - Mockea : M3gaTtenbcteo "lNMpocBelenune”, 2022. -
224 c¢. - ISBN 978-5-09-099539-9. - TekcT : 9nekTpoHHbIn. - URL:

https://znanium.com/catalog/product/1928221
[ononHutensHasa nutepaTypa

3. KapuoBa, A. A. OpraHnyeckasa XxMmusa Ons LWKONbHUKOB : y4yebHoe nocobue /
A. A. Kapuosa, A. H. JleBknH. - 2-e nsg. - Cankr-letepbypr : U3n-Bo C.-MeTepb. yH-Ta,
2021. - 382 c. - ISBN 978-5-288-06109-7. - TekcT : 3nekTpoHHbIn. - URL:

https://znanium.com/catalog/product/1840354

4, Boromonosa, W. B. HeopraHuyeckas xumusa : yvyebHoe nocobue / W.B.
Boromonoga. - Mocksa : UH®PA-M, 2020. - 336 c. : nn. - (NMPO®PUnb). - ISBN 978-5-98281-
187-5. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1061490

5. HosowwHckmnn U. N. OpraHnyeckaa xumus: yvyebuuk ana 11(10) knacca . /
N.N. HosowwuHckmin, H.C. HoBowmHckas. - Mockea : Pycckoe cnoeo, 2020. - 368 c. - ISBN
978-5-533-00447-3. - URL: https://ibooks.ru/bookshelf/374155/reading

6. WesHuuybiHa, J1. B. Xumua. COOpHUK 3agad M ynpaXHeHun : y4debHo-
metoandeckoe nocobue / Jl. B. WeBHuuybiHa, M. [. lNMonexaesa, A. V. AnapHes. -
Hosocunbupck : U3g-eo HITY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. - TekcT :
anekTpoHHbIW. - URL: https://znanium.com/catalog/product/1870499.
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4, KOHTPOIJ1b 7 OLIEHKA PE3YJIbTATOB
OBLWEOBPA30OBATEIbHON ANCLUUMITUHDI

KoHTpornb u oueHka pesynbTaToB OOy4YeHWsi OCYyLLeCTBRSeTCA npenofaBaTenemM B
npouecce NpoBeAeHUst NMPaKTUYECKNX 3aHATUA U nabopaTopHbiX paboT, TeCTUpoBaHWS, a
TaKke BbINOMIHEHMSA 00yYaloLWMMUCS NHAMBUAYANbHbBIX 3a4aHWI, MPOEKTOB, NCCMEeLOBaHUN.
PesynbtaTthl 0bOy4yeHuns onpegensoT, 4To obydvarlmecs [OSMKHbI 3HAaTb, MOHUMATb U
AEMOHCTPMpPOBaTb MO 3aBEPLLUEHNN U3YHEHUS ANCLMUMNITUHDI.

Ona dopMMpoBaHNA, KOHTPONSE U OUEHKM pes3ynbTaToB OCBOEHMS ydebHowm
ANCLMNIIMHBI UCNONb3YEeTCA CUCTEMA OLEHOYHBIX MEPONpUATURN, NpeacTaBnsowas cobon
KOMMMNEKC Y4ebHbIX MeponpuATUA, COrNacoBaHHbIX C pe3ynbTaTamum 0byvyeHus wu
chopmynupoBaHHbix ¢ ydeTtom ®IOC COO (npeameTHble pe3ynbTaThl MO AUCUUNIIMHE) U
®roc Cro.

OCBOEHMUA

Ne | OK/MK Moaynu/Paspen/ PeaynuTaT 0BydeHNs Tunbl OLleHO‘lH\I’:IX
Tema MeponpuUATUN
| | OcHOBHOe coaepXaHue
1 Pazpen 1. OcHoBbI ®opmynuposare
0as3oBble NOHATUA U
CTPOEHUA BelwecTBa
3aKOHbI XMMUU
1.1 |OK01 |[CtpoeHue atomoB CocTtaBnsTtb 1. Tect «CTpoeHne atomoB
XUMUNYECKNX XUMUYECKNE hopMyIbl  (XMMUYECKUX ANIEMEHTOB U
3NEeMEHTOB 1 NpUpoaa [COeaNHEHUI B npupoaa XMMUYECKON CBA3NY.
XUMUYECKOW CBA3N COOTBETCTBUMN CO 2. 3agaum Ha cocTaBneHne
CTEMNEHbI0 OKUCINEHNA  |XMMUYECKNX hOpMYI
XUMUYECKNX ABYXaTOMHbIX COEANHEHNI
3MIEMEHTOB, Ucxons M3 |(okengos, cynbdnaos,
BaNIEHTHOCTU U rmaopuaoB u T.0.).
anekTpooTpuuatensHoc (3. 3agaHnsa Ha UCNONb30BaHNE
™ XUMWNYECKOWN CUMBOSNKU U
Ha3BaHWUN cCoOeaANHEHUI NO
HOMeHKnaType
MeXOyHapoaHOoro coto3sa
TeopeTnyecKou 1 NpukragHom
XUMUN N TPUBUATTbHBIX
Ha3BaHW 4N COCTaBlEHUs
XUMUYECKUX hopMyr
ABYXaTOMHbIX COeANHEHUN
(okcnpgos, cynbunaos,
rmapwuaoB v T.M.) U gpyrux
HeopraHM4YeckUx CoeaANHEHNN
OTAENbHbIX KITaccoB
1.2 | OK01 |lNepnoanyeckuin 3aKoH | XapakTepm3oBaTb 1. Tect «MeTannuyeckne /
OK02 |nT1abnuuya O4.W. XMMUYECKME SNIEMEHTbI |HEMEeTannnM4eckme CBOMCTBA,
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OKI/TIK

Moaynu/Paspen/
Tema

Pe3ynbTat 06y4yeHus

Tunbl OLLEHOYHbIX
MeponpuUATUN

MeHpoeneeBa

B COOTBETCTBUN C UX
NonoXXeHnem B
nepuoanyeckom
CUCTEME XUMUNYECKNX
anemeHToB .M.
MeHpeneesa

ANEeKTPOOTPMLATENBHOCTb U
CpPOACTBO K 3NIEKTPOHY
XUMUYECKNX 3IEMEHTOB B
COOTBETCTBME C UX
ANEKTPOHHbLIM CTPOEHMEM U
NosIoXKeHMEM B Nepnoanveckomn
CUCTEME XUMUYECKNX
anemeHToB [.W.
MenpeneeBay.

2. [MpakTnyeckme 3agaHns Ha
YCTaHOBIEHNE CBA3N MeXay
CTPOEHNEM aTOMOB
XUMUYECKNX 3IEMEHTOB U
nepuoanyecknmM N3amMeHeHnem
CBOWCTB XMMUYECKNX
3MEMEHTOB U UX COeANHEHUN B
COOTBETCTBUM C NMOSIOXKEHNEM
Mepuogunyeckon cucreme.

3. MNMpakTuko-
OPUEHTMPOBAHHbLIE
TeopeTnyeckne 3agaHmsa Ha
XapakTepusaum XMMNUYECKNX
anemeHToB: «MeTannunyeckue /
HemMmeTannmyeckne CBOMNCTBA,
3MEKTPOOTPULATENTBHOCTD U
CpPOACTBO K 3NIEKTPOHY
XUMNYECKMX SNTIEMEHTOB B
COOTBETCTBME C UX
9NIEKTPOHHbLIM CTPOEHMEM U
NosIoXKeHMEM B NEpPUOANYECKON
CUCTEME XUMUYECKNX
anemenToB [1.. MeHpeneeBa»

Pa3pen 2.
XuMmunueckue
peakuun

XapaktepusoBaTtb
TUNbI XUMUYECKNX
peakuum

KoHTponbHas pabota
«CTpoeHMe BelwlecTBa n
XUMMUYECKME peaKLun»

2.1

OK 01
OK 04

Tuvnbl XUMUYECKUX
peakunn

CocTaBnAatb peakuunn
coefMHeHNs,
pasnoxeHusi, obMeHa,
3ameLlleHus,
OKMCNUTENBHO-
BOCCTaAHOBUTESbHbIE

1. 3agaum Ha cocTaBneHune
ypaBHEHNN peaKLUn:

— CO€ANHEHUS, 3aMELLEHNS,
pasnoXeHus, obMeHa;

— OKMCNUTENBHO-
BOCCTaAHOBUTESbHbIX peakuuin ¢
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Moaynu/Paspen/

Tunbl OLLEeHOYHbIX

Ne | OK/MK PesynbTat 06y4yeHus .
Tema MeponpuaATUn
peakumm Ncnonb3oBaHWEM MeToaa
anekTpoHHoro 6anaHca.
2. 3agayun Ha pacyeT macchbl
BellecTBa unn obbema
rasoB Mo U3BECTHOMY
KONu4ecTBy BeLlecTBa, Macce
nnm o6bEmy 0aHOro 13
y4yacTBYHOLLMX B peakuum
BELLECTB; pacyeThl
mMacchl (06bEMa, kKonnyecTsa
BellecTBa) NPOaYyKTOB
peakunn, ecrnvm ogHo u3
BELLIECTB UMEET NpUMecHu
2.2 Onektponutnyeckan |CoctaBnsaTb ypaBHeHus |1. 3agaHus Ha cocTaBneHne
anccounaums u XUMUYECKNX peakLmm MOJEKYNSPHBbIX N NOHHbBIX
WOHHbIN OOMEH MOHHOro obmeHa ¢ peakuumn ¢ ydacTMem KUcnor,
y4yactmem OCHOBaHUN K conen,
HeopraHN4YecKnx YCTaHOBIEHNE N3MEHEHNS
BeLlecTB KMCNOTHOCTU cpeapbl
2. JlabopaTopHas paboTta
"Tnbl XUMUYECKNX peakumn”
3 Paspen 3. CtpoeHue |UccnepoBatb KoHTponbHas paboTta
M CBOUCTBa CTpoeHune n ceomctBea [«CBOMCTBA HEOPraHMYeCKUX
HeopraHM4ecKux HeopraHM4ecKux BelecTB»
BewecTB BelwecTB
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OKI/TIK

Moaynu/Paspen/
Tema

Pe3ynbTat 06y4yeHus

Tunbl OLLEHOYHbIX
MeponpuUATUN

3.1

OK 01

Knaccudmkauyus,
HOMeHKMnaTypa 1
CTpoeHune
HeopraHN4Yecknx
BELLEeCTB

Knaccudgumumposatb
HeopraHuyeckue
BellecTBa B
COOTBETCTBUU C NX
CTpOeHneM

1. Tect «HomeHknaTtypa u
Ha3BaHWe HeopraHN4ecknx
BELLeCTB UcxXoas 13 ux
XMMUYECKON (popMynbl UIn
COCTaBIieHNEe XUMNYECKON
dopMyrbl UICXOAA N3 Ha3BaHUSA
BellecTBa No MexayHapoaHON
NN TpuBManbHOU
HOMeEHKnaType».

2. 3agaym Ha pacyeT MaccoBOM
Aonun (Maccbl) XMMUYECKOoro
anemeHTa (CoeguHeHus) B
Moriekyne (cmecwm).

3. lNpakTnyeckue 3agaHnd no
Knaccudumkaumm,
HOMEHKNaType u XMMU4eCckum
doopmyriam HeopraHM4eCcKnx
BELLECTB pPa3fiMyHbIX KNaccoB.
4. MNpakTnyeckne 3agaHus Ha
onpeaeneHme XmMm4eckom
aKTUBHOCTU BELLECTB B
3aBUCUMOCTU Bnaa
XMMUYECKON CBA3N U TUNa
Kpuctannnyeckom peLueTkm

3.2

OK 01
OK 02

dnsnko-xmmmyeckmne
cBOMWCTBA
HEeopraHM4Yeckmx
BELLEeCTB

YcTaHaBnuBaTb
3aBMCMMOCTb (PU3MKO-
XUMUYECKMNX CBOMCTB
HeopraHM4Yeckmnx
BELLECTB OT CTPOEHUS
aTOMOB N MOJIEKyI1, a
Takke TMna
KpucTannnyeckomn
peLeTkn

1. Tect «OcobeHHOCTHU
XUMNYECKMX CBONCTB OKCMAOB,
KUCMOT, OCHOBaHUMN,
aMdOTEPHbIX TMAPOKCUAOB U
conemn».

2. 3agaHus Ha cocTaBneHune
YPaBHEHUN XUMUYECKNX
peakuumn ¢ ydacTmem npocTbiX
N CNOXHbIX HEOPraHN4YeCKNX
BELLECTB: OKCMOO0B MeTarsos,
HemMeTannoB 1 aMmOTEPHbIX
3NEMEHTOB; HEOPraHNYEeCKNX
KMCIOT, OCHOBaHU U
aMdOTEPHbIX TMOPOKCUAOB,
HeopraHM4YecKnx cosen,
XapakTepuayoLmx nx
CBOWCTBA U cnocobbl
Nony4YeHus.
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Moaynu/Paspen/

Tunbl OLLEeHOYHbIX

Ne | OK/MK PesynbTat 06y4yeHus .
Tema MeponpuaATUn
3. MpakTuko-
OPVEHTUPOBAHHbIE
TeopeTnyeckne 3agaHmsa Ha
CBOWCTBA W NONyyYeHne
HeopraHN4YeckKnx BeLLECTB
3.3 |OK01 |MpoeHTudmkaums WccnepoBaTth 1. MpakTnko-
OK 02 |HeopraHn4yeckux Ka4yeCTBEHHble peakuun |OpUEHTUPOBAHHbIE 3a4aHUs NO
OK 04 |BewecTB HeopraHN4Yecknx COCTaBNEHNIO XMMUYECKNX
BELLEeCcTB peakunn c yyactunem
HEeopraHM4YecKnx BELLECTB,
MCcnonb3yembliX Ans ux
noeHTnguKaLnu.
2.JlabopaTopHasa paborTa:
“UNoeHTndukaums
HeopraHn4yecknx BeLwecTs”
4 Pasgen 4. CtpoeHue |UccnepgoBaTb KoHTponbHasa paboTa
M CBOMUCTBA CTpoeHune n ceomctbea («CtpoeHue n cBoucTea
OpraHu4ecKkmnx OpraHu4eckKmnx OpraHU4YecKmnx BelecTB»
BelecTB BellecTB
4.1 |OK01 |Knaccudpukaums, KnaccudumumposaTb 1. 3agaHna Ha cocTaBneHue
CTPOEHME U opraHuyeckme Ha3BaHWN OPraHNYEeCcKnX
HOMeHKnaTypa BellecTBa B COoeINHEHUI NO TpUBMASIbHOMN
OpraHnyeckmnx COOTBETCTBUM C UX NN MeXayHapOoaHOM
BELLEeCTB CTPOEHNEM cuctemMaTu4eckomn
HOMeHKNaType.
2. 3agaHusa Ha cocTaBneHne
MOJHbIX U COKPaLLEHHbIX
CTPYKTYPHbIX (hOpMyI
OpraHN4yecknx BeLLecTB
OTAENbHbIX KITAcCoB.
3. 3agauun Ha onpegenexHune
npocTenwen opmyrbl
OpraHM4ecKom MOSEKyIbI,
ncxoasa U3 3NEMeHTHOro
coctaBa (B %)
4.2 | OK 01 CsowncTBa YcTaHaBnuBaThb 1. 3apaHua Ha cocTaBnexnne
OK 02 |opraHuyeckmnx 3aBNCUMOCTb (OU3NKO-  |ypaBHEHUN XUMNYECKMX
OK 04 |[coeanHeHun XMMUYECKNX CBONCTB peakunn c yyactmem

OpraHM4yeckmnx seLlecTB
OT CTPOEHUA MOJeKyn

OpraHm4yeckmx eeLlecTB Ha
OCHOBaHMN NX coCtaBa U
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Moaynu/Paspen/

Tunbl OLLEeHOYHbIX

Ne | OK/MK PesynbTat 06y4yeHus .
Tema MeponpuaATUn
CTPOEHUS.
2. 3apgaHua Ha cocTaBnexHue
YpaBHEHUN XUMUYECKNX
peakuum, UnnNCTPUPYOLLUX
XUMUYECKME CBOMNCTBA C
y4eTOM MexXaHM3MOB
NpOTEKAHNSA JAaHHbIX PeakLnin u
reHeTUYECKON CBA3N
OpraHM4YecKnx BeLLecTB
pa3HbIX KI1accoB.
3. PacyeTHble 3agayn no
YpaBHEHUAM peakuun ¢
y4yacTueM opraHnyeckux
BELLECTB.
4. llabopaTtopHas paboTa
“lNpeBpalLeHns opraHnYecknx
BeLLeCTB Npu HarpesaHun"
4.3 |OK01 |NgeHTndmkauus WceneposaTb 1.[MpakTUKo-OpMEHTUPOBAHHbIE
OK 02 |opraHunyeckmnx KayeCTBEHHbIE peakuuun |3agaHnsa no CoCTaBEHMUIO
OK 04 |BelyecTB, UX OpraHn4yeckmnx XUMNYECKUX peakuunm c
3Ha4vyeHune u COeaVHEHU OTAESbHbIX |y4acTUEM OpraHUYecKux
NpPUMeHEHNe B Kraccos BELLECTB, B T.4. NUCNOMb3yeMbIX
ObITOBOM U Ansa ux ngeHtudukaumm B 6oty
NPOM3BOACTBEHHOM N NPOMBbILLIIEHHOCTH.
AeATenbHOCTH 2.JlabopaTopHaga paborTa:
yernoBekKa “‘UNpeHTndukaumsa
OpraHNYyecknx coeanHeHuin
OTAEernbHbIX Knaccos”
5 Pasgen 5. XapakTtepusoBaTb
KuHeTu4yeckue n BIIUSIHUE Pa3fIMYHbIX
TepMoaAnHaMu4yeckm |hakTtopoB Ha
€ 3aKOHOMEpPHOCTU |paBHOBecue U
NnpoTeKaHusA CKOPOCTb XMMNY€CKNX
XUMUYECKUX peakuum
peakuumn
5 |OKO01 |[CKkopOCTb XMUYECKUX [ XapaKkTepm3oBaTb MpakTMKo-OpMEHTUPOBAHHbIE

OK 02

peakumn. Xnummnyeckoe
paBHOBecue

BNUSIHME KOHLIEHTpauun
pearnpyoLwmnx BeLecTs
n TemnepaTtypbl Ha
CKOPOCTb XMMUYECKNX
peakunn

TeopeTnyeckne 3agaHmsa Ha
aHanus (pakTopoB, BNUAOLLNX
Ha M3MEHEHNE CKOPOCTH
XUMNYECKON peaKkLuu.
lMpakTKo-OpMEHTUPOBAHHbIE
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Moaynu/Paspen/

Tunbl OLLEeHOYHbIX

Ne | OK/MK PesynbTat 06y4yeHus .

Tema MeponpuaATUn
XapaktepusoBaTtb 3agaHnsa Ha NPUMEHEHNEe
BINUAHME U3MEHEHUA npuHumna Jle-lWartenee ans
KOHLUEHTpaummn HaX0XOEeHUs1 HanpaBneHns
BELLIECTB, peakumm CMeLLEeHNs1 paBHOBECUS
cpeabl U TeMnepaTypbl | XMMUYECKOW peakLmm 1 aHanma
Ha CMeLLeHne daKkToOpOB, BNMSAKOLLMX HA
XUMUYECKOrO CMeLLeHNE XUMNYECKOro
paBHOBECMUS paBHOBECUS

6 UccnepoBaTb
Pasgen 6. PacTeopb! MCTUHHbIE PacTBOpbLI

C 3aflaHHbIMMU
XapaKTepuctukamm
6.1 | OK01 |lNoHaTue o pactBopax [Pasnnyatb UCTUHHbIE  |1. 3agaym Ha NPUroTOBIIEHNE
OK 02 pacTBoOpbl pacTBOPOB.
2. [NpakTukKo-
OPMEHTUPOBAHHbIE pacyYeTHbIE
3aaHns Ha gucnepcHble
CUCTEMBbI, UCNOSIb3yeMbIE B
OGbITOBON M NPOM3BOACTBEHHOWN
AeATenbHOCTUN YenoBeka
6.2 | OK01 |MccnenoBaHue NccnepoBatb pusunko- |flabopatopHasa paboTa
OK 04 |cBoncTB pacTBOpOB  |xMmuyeckue ceonctea |“lNpurotoeneHne pactesopos”
WCTUHHbIX PacTBOPOB

Il | MpodeccuoHanbLHO-OpUEHTUPOBAHHOE coaepXKaHue (coaepkaHMe NPUKNagHoro

mopayns)

7 Paspen 7. OueHuBaTb 3awmTa Kerca (c y4eTom
Xumus B ObITy U nocneacTBusA oyaywen
Npon3BOACTBEHHOW |ObLITOBOW U npoceccnoHanbLHOMN
AeATeNbHOCTHN NPou3BOACTBEHHOW |AeATEeNbHOCTH)
yenoBeka heATeNnbHOCTH

yerioBeka ¢ No3uuumn
3Kosornyeckomn
6e3onacHocTU
OK 01 |Xvmus B BbITy 1 OueHuBaTb Kenc (c yyeTom ByayLien
OK 02 |npounsBoacTBeHHOM nocneacTeusi 6bITOBOM  |NpodheccroHanbHom
OK 04 |pesTenbHOCTM 1 NPOM3BOACTBEHHOW  |0eATenbHOCTH)
OK 07 |4yenoBeka OeAaATenbHOCTH Bo3MOXHble TEMbl KENCOB:
YyernoBeka c No3numin 1. MoTenneHune knnmarta u
3KOJIOrM4YecKom BbICBODOXAEHNE ra3oBbIX
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OKI/TIK

Moaynu/Paspen/
Tema

Pe3ynbTat 06y4yeHus

Tunbl OLLEHOYHbIX
MeponpuUATUN

6e3onacHocTH

rmagpaToB CO AHa OKeaHa.
2. bynyuwme matepuans! ans
aBua-, MalMHO- n
NpnBopPOCTPOEHUS.

3. HoBble maTepuans! gng
CONMHEYHbIX baTapen.

4. JlekapcTBa Ha OCHOBe
pacTuUTEnNbHbIX NpenapaToB
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