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Mporpamma yyebHON gucumnnnHbl Xmmusa paspabotaHa B COOTBETCTBUM C TpeboBaHMAMM
degepanbHOro rocygapctBeHHoro obpasoBaTenbHoro crtaHgapTta (ganee — OI0OC)
cpenHero obuiero obpasoBaHusl, yTBEPXKAEHHOrO npukasom MuHuctepctea obpasoBaHns U
Haykn P® ot 17 maa 2012r. Ne 413 (C m3MeHeHussMn 1 JonoriHeHusimK); opsgkom
opraHusauum K ocyulecTBneHns obpasoBaTenbHON OEeATEeNbHOCTU MO OCHOBHbLIM
obuweobpasoBaTtenbHbIM  NporpaMmMmam - obpasoBaTernibHbIM NporpaMmmMamMm  HavanbHOro
obuero, oCHOBHOro obuiero n cpegHero obuiero obpasoBaHusl, YyTBEPKAEHHOIO NPUKa3oM
MwuHnpocesaweHns Poccun  0128.08.2020r. Ne442, depepanbHon obpasoBaTenbHON
nporpammbl cpeaHero obuiero obpasoBaHus, YTBEPXKAEHHON npuKa3oM MuHNPOCBSLLEHMS
0123.11.2022rr Ne1014, NMucemom MuHnpoceelenna Poccun ot 01.03.2023 Ne 05-592 «O
HanpaBneHMn pekomeHZauun» (Bmecte ¢ «PekomeHaaunsMu MO peanu3auuum cpeaHero
obuwiero obpasoBaHus B npefeniax OCBOEHMS obpasoBaTenbHOW MporpamMmbl CpefHero
npodpeccnoHanbHoro obpasosaHusy), rOC cpegHero npogeccruoHanbHoro obpasoBaHus,
(nanee — Cl10O) no cneuuanbHoctu: 38.02.01 3koHOMMKa M Byxrantepckun yyeT (rno
oTpacrnsMm), npumepHon paboyen nporpammon no obuieobpasoBaTenbHON AUCUUNIIMHE
«Xumua» ana  npodeccrmoHanbHbiX 0OpasoBaTenbHbIX OpraHusaumi, paspaboTaHHON
IOy AMNO UPMO, 2022r yteBepxaeHHOM Ha 3acefaHnm CoseTa No oueHKe coAaepKaHus
M KayecTBa MNpUMEPHbIX paboumx nporpamm o6uweobpaszoBaTenbHOr0O M counanbHO-
ryMaHUTapHOro LMKNOB cpegHero npodeccmnoHansHoro obpasoBanus, MpoTtokon Ne 14 ot
30.11.2022r.
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI YYEEHOW AUCLUMIINHDI

1.1 MecTo AuCUMNNUHbI B CTPYKTYpe obpa3soBaTesnibHon nporpammsi CMNO
YyebHas gucumninnHa «XuMmnay saBnsieTcs obssaTenbHOM YacTblo 06ueobpasoBaTesibHOMo

uunkna obpasoBaTtenbHoON nporpammbl B cootBeTcTBUM ¢ PIrOC no cneumanbHoctn 38.02.01
OKOHOMMUKa 1 ByxranTepckui yyeT (No oTpacrsm).

1.2. Uenu n nnaHnpyemblie pe3yrnbTaTbl OCBOeHUA AUCLUUNMITINHDI:

1.2.1. Uenb y4yeoun guCUMNINHBI
dopmupoBaHMe y CTyOeHTOB MpeacTaBfleHnss O XUMWUYECKOW COCTaBrstoLwen

eCTeCTBeHHOHay‘-IHOIz KapTuHbl MUpa KaK OCHOBbl MPUHATUA peUJeHMVI B XM3HEHHbIX U
Nnpon3BOACTBEHHbIX CUTYaUUAX, OTBETCTBEHHOIO NoBeeEHNA B ﬂpVIpO,D,HOVI cpepe.

1.2.2. NMnaHupyembie pe3ynbTaTbl OCBOEHUS AUCLMNNMUHBLI B cooTBeTCTBUM ¢ DIOC
CNO n Ha ocHoBe ®I'OC COO
Ocoboe 3HayeHue gucuunnvHa umeeT npu  dopmumpoBaHun  OK  u  TIK



Kog un

MnaHnpyeMbie pe3ynbTaTbl 0CBOEHUSA ANCLUNIIUHDI

HanMeHOBaHue

copmMmupyemMbIx O6uwume AucuunnuHapHble

KOMNeTeHUUN

OK 01. B yacTtu TpyaoBOro BOCNUTaHUA: - BNageTb CUCTEMOM XUMWYECKMX 3HaAHWUW, KOTOopasl BKIIOYaeT:
Bbibupatb - FOTOBHOCTb K TpyAy, OCO3HaHMe OCHOoBoOMonarawwme nMnoHATUS  (XMMUYECKUM  3NEMEHT,  aToM,
cnocobsbl LLleHHOCTN MacTepcTBa, Tpyaonobue; 3NeKTpoHHasi obonoyka aTtoma, S-, p-, d-3NeKTpoHHble opbutanu
peleHns 3agad | - FOTOBHOCTb K aKTUBHOMW AEATENbHOCTHU aTOMOB, WOH, MOJIEKyna, BaneHTHOCTb, 3MEeKTPoOTPULATENbHOCTD,
npodeccnoHanb | TEXHONTOMMYECKOM N coumanbHOW CTENEHb OKUCIIEHUS, XUMMYECKasi CBA3b, MOSb, MOJSisipHasi Macca,
HOM HanpaBfeHHOCTN, CNOCOBHOCTb MONSAPHbIN 0O6bEM, YrNepoaHbIN cKkeneT, dyHKUMOHanbHasa rpynna,
DeATenbHOCTH MHULMNPOBATb, NfIaHNPOBATb U pagukan, Wn3oMepusi, MU30Mepbl, FOMOSIOMMYECKUA psid, FOMOJSIOrN,
NPUMEHUTENBHO | CAMOCTOSATENBHO BbIMOMHATL TaKyHO yrneeBogopoadbl, KUCNopod- W as3oTcodepxalime  CcOoeauHeHus,
K pasnnyHbIM NEesaATenbHOCTb; buonorn4yeckn akTMBHble BellecTBa (yrneBogbl, Xupbl, 6ernkn),
KOHTEKcTam - UHTEpEeC K pasnun4yHbiM ccepam MOHOMEpP, MONMMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOSEKYNSAPHbIE

npodeccnoHanbHOM AeATENBHOCTM.
OBnageHue yHuBepcanbHbIMU y4eOHbIMU
no3HaBaTeslbHbIMU AENCTBUAMMU:

a) 6asoBble normyeckme AencTBus:

- camocToATeNnbHO OopMynMpoBaTb U
aKkTyanuampoBaTb npobnewmy,
paccmMaTtpuBaTtb €€ BCECTOPOHHE;

- YCTaHaBnMBaTb CYLLECTBEHHbIN MPU3HaK
nnm OCHOBaHuA ans CpaBHEHUS,
Knaccudpukaumm n 0606LeHuns;

- onpegoenatb  UeNU  OeATENbHOCTH,
3agaBaTb napamMeTpbl M KPUTEPUM  UX
AOCTUXEHUS;

- BbISABNATb
npoTUBOpPEYNs B
SIBNEHUSNX;

- BHOCUTb KOPPEKTUBbl B [OeATEeNbHOCTb,
oueHMBaTb COOTBETCTBME pe3ynbTaToB
uensaMm, OUEeHMBaTb PUCKM NOCNeaCcTBUN
AesATeNbHOCTU;

- pa3BMBaTb KpeaTUMBHOE MbILUNIEHNE NPU

3aKOHOMEPHOCTY "
paccMaTpuBaeMbIX

COedMHEHUs1, KpUcTannmyeckasl pelleTka, TUnbl XMMUYECKNX peakuumn
(OKMCNUTENBbHO-BOCCTAHOBUTESNbHbIE,  9K30-U  3HAOTEPMUYECKME,
peakumm MOHHOrO obMmeHa), pacTBOp, SNEKTPOSUTbI, HEANEKTPONUTLI,
anekTponuTuyeckaa guccoumauusi, OKUCIUTENb, BOCCTAHOBUTENb,
CKOPOCTb XMMWYECKOW peakuun, XMMUYecKoe paBHOBECUKE), TEOPUU U
3aKOHbI (TEOPUS XMMUYECKOTO CTPOEHUSA OopraHnyecknx sewlects A.M.
Bytnepoga, Teopus 3NEKTPOSNIUTUYECKON auccounaunm,
nepuoanyecknn 3akoH .M. MeHgeneeBa, 3akOH COXpPaHEHUSI MaccChl),
3aKOHOMEPHOCTN, CUMBOSIMYECKUN $3bIK XUMWUK, dOaKTonorn4yeckune
CBEOEHNA O CBOWCTBax, CocTaBe, nofnyyeHun wu 6HesonacHom
NCMOMb30BaHNUN  BaXKHENLUMX HEOPraHM4Yecknx Wu  OpraHn4eckux
BELLIECTB B ObITY M MPAKTUYECKON AEATENTbHOCTM YENIOBEKA;

- YMETb BbISIBMSATb XapaKTepHble NPU3HaKN U B3aMOCBSA3b U3YYEHHbIX
NOHATUN, MNPUMEHATb COOTBETCTBYKOLUME MOHATUA NpPU  ONMCaHUn
CTPOEHUNA N CBONCTB HEOPraHUYECKMX U OPraHMYeCcKUX BELLECTB U UX
npeBpaLleHnit; BbIABNATb B3aMMOCBSA3b XUMUYECKMX 3HAHUM C
NOHATUSAMU U NpPeacTaBneHUsMU  OPYrux eCTeCTBEHHOHaY4HbIX
npeamMeToB;

- YyMeTb MCMNONb30BaTb HAMMEHOBAHUS XUMWYECKUX COEANHEHUI
MeXOyHapOOHOro cok3a TeOopeTUYEeCKOW U NPUKIagHONn XuMun U
TpMBMasnbHble Ha3BaHWSA BaXXHEWULMX BeLWECTB (3TUMEH, aueTUneH,
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PEeLUEHNN XXM3HEHHBIX Npobrem
6) 6a3oBble nccnegoBaTenbCcKmne
NENCTBUS:

- BnageTb HaBblkaMu
ncecnegoBaTenbCcKomn "
OEeATenbHOCTU, HaBblkaMu
npobnew;

- BbISABNATb

y4yebHo-
NPOEKTHON
paspeLueHus

NPUYUHHO-CNEeACTBEHHbIE
CBA3M W aKTyanuauMpoBaTb  3agaudy,
BblOBUraTb  FMNOTE3y €€  pelleHus,
HaxoauTb apryMeHTbl Ans AokasaTenbcTea
CBOUX yTBEPXXOEHWIA, 3agaBaTb
napamMmeTpbl U KpUTEPUN PELLEHNS;

- aHanuaupoBaTb MONyYeHHble B XoAe
pelleHns 3ada4yn pesynbTaTtbl, KPUTUYECKU
oLeHnBaTb nx AOCTOBEPHOCTb,

NPOrHO3NPOBaTb M3MEHEHWE B  HOBbIX
YCNOBUSX;

- YyMeTb  MEepPeHOCUTb  3HaHMA B
Nno3HaBaTenbHYy n npakTU4eckyto

obnactun XusHegeaTenbHOCTU;

- YMETb MHTErpMpoBaTth 3HaAHUSA U3 pPa3HbIX
npeamMeTHbIX obnacTen;

- BblaBMraTb HOBble MWAeW, npegnaratb
opuvrMHanbHble NoAX0Abl N PeLUEHNS;

- CMOCOOHOCTb MX UCMONb30BaHUS B
no3HaBaTesIbHOW 1 coumaribHOW npakTuke

rmuuepuH, deHon, dopmanbaerna, YKCyCHasi KUCnoTa, MULWH,
yrapHbIi ras, yrinekucnbli ras, aMMmnak, ralleHas U3BecCTb, HeralleHas
n3BecTb, MNUTbeBass cofa W [ApYyrux), COCTaBnATb  POPMYyIbl
HeopraHM4Yeckux M OpraHN4YecKUX BeLLEeCTB, YPaBHEHUS XUMUYECKMX
peakumn, OOBACHATL WX CMbICN; NOATBEPXAATb XapaKTepHble
XMMU4eckme CcBOMNCTBA BeLLeCTB COOTBETCTBYHOLUNMM
9KCNEepPMMEHTAMUN N 3aNUCAMUN YPaBHEHNA XMMUYECKUX peakLnii;

- ymeTb yCTaHaBnBaTb NPUHaANEXHOCTb N3y4YeHHbIX
HeopraHM4Yeckux N opraHMYecknx BELWECTB K onpeaeneHHbIM Krnaccam
N rpynnam coefuHEeHUNn, XapakrepusoBaTb MX COCTaB W BaxHeunwme
CBOWNCTBa; oOnpenensaTb BuAabl XMMUYECKMX CBs3en (KoBaneHTHas,
WOHHas, MeTannuMyeckas, BOOOPOAHAs), TUMbl KPUCTanNIMYEeCKMX
peLLeTOK BELLECTB; KnaccnmumpoBaTb XMMUYECKNE peaKLNN;

- chopmmpoBaTb MNpPeaCTaBfEHUA: O XMMUYECKOW COCTaBIISOLLEN
€CTECTBEHHOHAY4YHOW KapTWMHbl MUpa, POMM XUMUM B MO3HAHWUN
ABNEeHUn npupodbl, B (OPMUPOBAHMM MbILWNEHUA U KYNbTypbl
NNYHOCTK, ee (YHKLMOHANbLHOW rpamMOTHOCTKU, Heobxoaumon ans
peleHns npakTUYecKnx 3agay U 3KONormyeckn oBOCHOBAHHOMO
OTHOLLEHMS K CBOEMY 340POBbLIO N NPUPOLHON Cpeae;

- yMeTb MpOBOAWTb pacyeTbl MO XMMWUYECKMM opmynam w
YPaBHEHUAM XMMUYECKMX peakuui C UCNosib3oBaHMEM (OU3NYECKUX
BENNYMH, XapaKTepM3yoLmMX BeELLEeCTBa C KONIMYECTBEHHOW CTOPOHbI:
Maccbl, obbema (HOpMmasrbHble YCIrOBMSI) ras3oB, Konu4yecTBa
BELLeCTBa; WUCMOMb30BaTb CUCTEMHbIE XUMWYECKME 3HaHWA Ansg
NPUHATUSA peLUEeHNA B KOHKPETHbLIX XXU3HEHHbIX CUTYauUMsiX, CBA3AHHbIX
C BellecTBamMu U UX NPUMEHEHNEM

OK 02.
Mcnonb3oBaTtb
COBPEMEHHbIE
cpeacTtea
nowucka, aHanusa
n
MHTepnpeTaumm
MHopMaLnmn n

B o6GnacTuuLeHHOCTM Hay4YHOro NO3HAHUS:

- chOpPMMPOBAHHOCTb  MUPOBO33PEHUS,
COOTBETCTBYIOLLEIO COBpeMEHHOMY
YPOBHIO pasBUTUS Hayknm 1 OBLLECTBEHHOWN
NMPaKkTUKM, OCHOBAHHOTO Ha Auanore
KynbTyp, CMNOCOOCTBYIOLLENO OCO3HaHWUIO
CBOEro Mecta B NONMKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBaHWE  SI3bIKOBOW WU

- yMeTb nMnaHupoBaTb W BbINOMHATbE XUMWYECKUA SKCMEPUMEHT
(NpeBpalleHnst OpraHNYEeCKMX BELLeCTB MpW HarpeBaHuW, nonyyeHve
9TUNEHa W U3y4YeHMe €ero CBOWCTB, Ka4yeCTBEHHble peakuun Ha
anbaervabl, Kpaxmar, YKCYCHYH KUCMOTY; AeHaTypauus 6enkos npu
HarpeBaHuu, LBETHble peakuun 6enkos; NPOBOANTb peakuun NOHHOTo
obmeHa, onpegenaTb cpeny BOAHLIX pPacTBOPOB, KayeCTBEHHble
peakumm Ha cynbdaT-, kapboHaT- U XIOpWA-aHWOHbI, Ha KaTWOH
aMMOHUSI; pellaTb 3KCMepuMMEeHTanbHble 3ajayM Mo  Temam
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MHPOPMALNOHHBI
€ TEXHOoMormm
A5 BbINOSTHEHUSA
3agad
npodgeccmnoHarnb
HOM
AEeATenbHOCTU

ynTaTenbCKOM KynbTypbl Kak cpeactBa
B3aMMOAENCTBUA  Mexay NoabMu ¢
No3HaHUa Mupa,;

- OCO3HaHune LIeHHOCTHU Hay4HOW
AeaTenbHOCTN, rOTOBHOCTb OCYLLECTBMATb
NPOEKTHYHO n nccnegoBaTenbCKyto

AEeATENbHOCTb UHANBMAYANbHO U B Fpynne;
OBnageHne yHuBepcanbHbIMU y4eOHbIMK
no3HaBaTeNlbHbIMU OENCTBUSMN:

B) paboTta ¢ nHdopmaumnen:

- BnageTb HaBblKamu nony4eHus
NHOPMALUN M3  UCTOYHWUKOB  PasHbiIX
TMNOB, CaMOCTOATENbHO OCYLLECTBNAATb
MOMCK, aHanua3, cuctemaTMsauml wu
NHTEpnpeTaumio nHdopMaumm pasnnyHbIX
BMAOB 1 (hOpM NpeacTaBeHUS;

- co3gaBaTb TeKCTbl B PasfiMyHbIX
dopmatax C  y4eToMm Ha3HayYeHns
WHoOpMaUUM U1 LEeneBon  ayamtTopuw,
BblOMpas ONTUMasbHyO dhopmy
npeacraBneHns u Bu3yannsauuu;

- oueHuBaTb AOCTOBEPHOCTb,
NermMTUMHOCTb NHpopmMaLmu, ee

COOTBETCTBME MPaBOBbIM UM MoOparibHO-
3TMYECKMM HOpMaM;

- NCcnonb3oBaThb cpencTtea
NHOPMALMNOHHBIX U KOMMYHMKALMOHHbIX
TEXHOIMOTMA B PELUEHUM  KOTHUTMBHBIX,
KOMMYHUKATUBHbIX W  OpraHM3auUMOHHbIX
3agay ¢ cobniogeHvem  TpeboBaHWi
SProHOMMKM,  TeXHUKM  Be3onacHocCTy,
TMrMeHbl, pecypcocbepexeHusi, npaBoOBbIX
7 3TUYECKNX HOpPM, HOpM
MHOpPMaLNOHHON B6e30nacHOCTY;

- BNageTb HaBblkaMu pacno3HaBaHUs 1

"MeTtannu!" 1 "HemeTannbl") B COOTBETCTBMM C NpaBunamMm TEXHUKK
B6esonacHocTM npu obpalleHun ¢ BewectBamum U nabopaTopHbIM
obopygoBaHuem; npeacTaBnATb pe3ynbTarhbl XMIMUYECKOro
aKcrnepumMeHTa B (opmMe 3anncyu YypaBHEHUA COOTBETCTBYHOLLNX
peakuui u opMynupoBaTh BbIBOAbI HA OCHOBE 3TUX PE3YrbTaToB;

- YMETb aHanM3npoBaTb XMMUYECKY0 UHOpMaLMIO, Nosly4aemMyo 13
pasHbIX WCTOYHWKOB (CPeAcTB MaccoBoW MHQOpMauuu, CceTb
NHTepHeT n gpyrue);

- BnageTb OCHOBHbIMW MeTOJamMu Hay4yHOro Mo3HaHUSA BeLLECTB U
XUMUYECKNX sBreHun (HabniogeHue, u3MepeHune, SKCMepUMEHT,
MoAennpoBaHue);

- yMeTb MpOBOAMTb pacyeTbl MO XMMWUYECKMM opmynam W
YPaBHEHUAM XUMUYECKMX pPeakuun C UCMOoSib30BaHUEM (PU3NYECKNX
BENNYMH, XapaKTepu3yoLmx BeLLeCcTBa C KONIMYECTBEHHOW CTOPOHbI:
mMaccbl, obbema (HopManbHble YCMOBWs) ras3oB, KOnu4yecTBa
BELleCTBa; WUCMOSb30BaTb CUCTEMHbIE XUMWYECKME 3HaHWA Ans
NPUHATUSA PeLUEHN B KOHKPETHbIX XXU3HEHHbIX CUTYauUMsiX, CBA3AHHbIX
C BellecTBamMu U UX NpUMeEHeHNeM




3aWmTbl MHOPMaLMK, MHPOPMAaLIMOHHON
6e3o0nacHOCTM NIMYHOCTY;

OK 04.

AP PEKTUBHO
B3aMMO4EeNCTBOB
aTtb 1 paboTtaTtb B
KONNeKTnBe u
KOMaHae

- rOTOBHOCTb K camMopasBuUTUIO,
CaMOCTOATENBHOCTM M CAMOONpPEAENIEHNIO;
-oBnageHue HaBblkaMW y4ebHo-
nccnegoBaTenbCKon, NPOEKTHOWN "
couunanbHoW AeATenbHOCTU;

OBnageHune yHnBepcarnbHbIMN
KOMMYHUKaTUBHbIMWN OENCTBUAMMN:

0) coBMecTHasa AeATENbHOCTb:

- NoHMMaTb n ncrnonb3oBaTtb
npenmMyLlecTsa KOMaHaHoW n
NHOnBMAyanbHoOM paboThbl;

- NpUHUMaTb uenm COBMECTHOM
NesATenbHOCTH, OpraHun3oBbLIBaTb "
KoopaMHMpOBaTb  OEWCTBUSA no ee

JOCTMXXEHUIO: COCTaBMATb NiaH JencTBUn,
pacrnpegensatb ponuM C Yy4eTOM MHEHUN
YYaCTHUKOB obcyxaaTb peaynbTathbl
COBMECTHOM paboThbl;

- KOOpAMHMPOBATb W BbINONHATL paboTy B
YCIOBUSIX pearibHOro, BUPTyanbHOro U
KOMOMHMPOBAHHOIO B3aMOAENCTBUS;

- OCYyLEeCTBNATb No3NTUBHOE
cTpaTernyeckoe noBefeHne B pasfnyHbIX
cuUTyauusix, nposBNATb TBOPYECTBO U
BoObOpaxxeHne, 6bITb MHULMATUBHBIM
OBnageHune yHuBepcanbHbIMK
perynaTMBHbIMU AENCTBUAMN:

r) NpUHATME cebsa n apyrnx nogen:

- NPUHMMATb MOTUBbLI U apryMeHTbl ApYyrnx
nogen  npy aHanu3e  pesynbTaToB
AeATenbHOCTH;

- Npu3HaBaTb CBOE MpPaBO U NpaBoO APYrnx

- yMeTb nraHuMpoBaTb W BbIMOMHATE XUMUYECKU IKCNEPUMEHT
(NpeBpaLLeHns opraHMYeckMx BeLLeCTB Mpu HarpeBaHuu, nosiydyeHue
3TUNEeHa W U3y4YeHUe ero CBOWCTB, KaveCTBEHHble peakuuMm Ha
anbgernabl, Kpaxmar, YKCYCHYK KUCNOTY; AeHaTtypauus 6enkos npwu
HarpeBaHuW, LBETHbIE peakuun 6enkoB; NPoBOAUTL peakLnn MOHHOIO
obmeHa, onpegenatb cpedy BOAHLIX PaCTBOPOB, KayYeCTBEHHbIE
peakumm Ha cynbgart-, kapboHaT- M XIOPUA-aHUOHbI, Ha KaTWOH
aMMOHMS;  pellaTb  3KCMepuUMeHTanbHble 3ajadn Mo  Temam
"Metannbl" n "Hemetannbl") B COOTBETCTBMM C NpaBuUiaMn TEXHUKU
BGesonacHocTM npu obpalleHun c BewectBamu M nabopaTopHbIM
obopygoBaHuewm; npeacTaBnATb pe3ynbTaThl XUMUYECKOro
aKcnepumeHTa B OpMe 3annucu ypaBHEHUW COOTBETCTBYHOLLMX
peakumin n bopMynupoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3yfbTaToB




nogen Ha oLnoKu;
- pa3BuBaTb CNOCOBGHOCTb MNOHMMATL MUP C
No3nLUMM APYroro YernoBeKa;

OK 07. B obnacTtnakonornyeckoro BOCNUTaHNS: - chopmmpoBaTb MpPeaCcTaBlEeHUA: O XMMUYECKOW COCTaBIISOLLEN
CopgenctBoBatb |-  COPMUPOBAHHOCTb  3KOSIOMMYECKOW | ECTECTBEHHOHAYYHOMW KapTUHbI MUpa, PONM XUMUU B MNO3HAHWUMK
COXpaHeHuo KynbTypbl, NOHVMaHue BNUSHUSA | ABNEHUA Npupoabl, B (OPMUPOBAHUN MbILLNIEHUS W KYNbTYpbl
OoKpyXatoLien coumanbHO-3KOHOMUYECKNX NPOLECCOB Ha | MMYHOCTU, €ee (PYHKUMOHANbHON rpamMOTHOCTKN, Heobxoaumon nOns
cpeabl, COCTOSIHME NPUPOOHON W  couManbHOW | pelleHnsa MnpakTMYeckux 3agjad W 3Konormyeckn 060CHOBAHHOIoO
pecypcocbepexe | cpeabl, OCO3HaHue rnobanbHOro | OTHOLIEHNSA K CBOEMY 300POBbLIO U MPUPOAHON cpeae;
HWIO, MPUMEHATL | XapakTepa 3Kofiorm4ecknx npobnem; - ymeTb cobnogaTte npaBuia 3KOMOrMYeckn LenecoobpasHoro
3HaHus 06 - NnaHMpoBaHWE UM  OCYLUECTBMEeHME | noBeaeHnsa B ObiTy U TPyOOBOW AEATENbHOCTU B LENAX COXpaHeHus
N3MeHeHNN OENCTBUM B OKpyXatloLlen cpede Ha | CBOEro 340pOBbA U OKpyXawLen NpupoaHou cpefdbl; yYuTbiBaTb
Knumara, OCHOBE 3HaHMA Uenen  YCTOMYMBOrO | ONAcCHOCTb BO3OENCTBUS Ha KMBble OpraHmambl OnpeaeneHHbIX
NPUHLMNBI pasBuTUS YenoBeyecTBa; BELLeCTB, MOHMMAas CMbICN nokasatensa npeaernbHOn OonyCcTUMOW
Bepexnueoro aKTUBHOE HenpuaTne AENCTBUN, | KOHLEHTpaLUun
NPOV3BOACTBA, NPUHOCALLMX Bpe OKpyXatoLlen cpeae;
achdpekTnBHO - yMeHune NPOrHo3mpoBaTb
AencTesoBaThb B HebnaronpusiTHble aKonornyeckme
Ype3BblYaNHbIX nocneacTeums npeanpuHMMaeMbIX
cuTyaumsx AencTBun, NnpeoTepallaTh ux;

- pacwupeHue onbiTa AOeATenbHOCTU

9KOMOrM4YeCckon HanpaBneHHOCTU;

- oBnageHue HaBblkaMn y4ebHo-

ncecnenoBaTesibCKON, NPOEKTHON U

coumanbHON AeATeNnbHOCTU

- wucnonb3doBate WKT wunm  pecypcol | - 3HaTb POfb XMMUN B Pa3BUTUN COBPEMEHHOrO obLLecTBa 1 ero
NK4.4. MHTepHeT B 0b6pasoBaTenbHOM npouecce; | 9KOHOMUYECKON CUCTEMBI;
MposoauTs - ucnonb3oBate UKT kak 3dddEKTUBHLIN | - 3HATb CTPYKTYPY OTpacnein 3KOHOMUKM pas3BUTLIX CTPaH,
KOHTPOIb U WHCTPYMEHT,  MOBbILWAKWMIA  KA4YeCTBO | BKNOYAKOLWLMX LiENbIA psia NPpOM3BOACTB, B OCHOBE KOTOPbIX Nnexart
aHanms obpa3zoBaHus; XMMUYECKUE TEXHOMOMUN UMY UX SNEMEHTbI;
MHbopmaLmmn 06 | co3gaBaTb YCMOBUSA AN MOBbLIWEHMS | - 3HATb POSib XMMKK B obecnedeHnn BegyLUmx oTpacren 3KOHOMUKM
aktueax u [OCTYMHOCTK obpasoBaHus, yepes | CbipbeM, IHepropecypcamu, a Takke KOHCTPYKLIMOHHLIMM
(hHaHCOBOM npumeHeHne UKT; mMaTepuanamm (MeTanMyeckumMm, HemeTanIMYeckumMm n
NOMNOXEeHNN

opraHmnsauuun, ee

- NNaHMpoBaTb U peann3oBaTb
cobCcTBEHHOE NMPODECCUOHANBHOE U

KOMMNO3ULIMOHHBIMN);
- 3HaTb O XMMU3aLUMKN BCEX OTPacrien 9KOHOMUKK, oL KOTOPOW
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nnaTe>KecrnocooH
OoCTU U

JINYHOCTHOE pa3BUTUE,
- OCYLWLEeCTBIIATb NOUCK, aHaINnM3 n

NOHMMaeTCd coBepLUeHCTBOBaHNE MexXxaHN4YeCKNX Npon3BoACTBEHHbLIX
npoueccoB Ha OCHOBE XMMNYECKNX SIBNEHUN, YTO npunBoanT K

[IOXOOHOCTY WHTepnpeTaLuio nHopMaLmu, yOeLLEBINEeHNI0 MPOM3BOANMON MPOAYKLIMM U PACLLMPEHMIO ee
HeobXxoaMMOW OIS BbINONHEHUS 3a4ad accopTMMEHTa, MOMyYeHNo OrPOMHOTO YMCa HOBbLIX MaTtepuanos U
NPOdeCcCUOoHarnbHoON AeATEeNbHOCTY; CUHTETUYECKOTO ChIPbS;

- UCMOMb30BaTb MHPOPMAaLNOHHbIE - YyMeTb BMOETb B3aMMOCBSA3b XVMUW UM 3KOHOMUKM MPU U3YyYeHUM
TEXHOMOMMU B NPOdEeCCUOHanbHOM XUMUYECKMX NMPOVN3BOACTB

[EeATENbHOCTHU;

- YyMeTb BbICKa3blBaTb 1 060CHOBbLIBATL

CBOW CYXKOEHWS;

- YMEeTb CBA3bIBATb TEOPMIO C MPaKTUKOM,

pellaTth NpakTU4Yeckme 3agaqn

- wucnomnb3osatb WKT wnu  pecypcehbl | - 3HaTb POfb XMMUM B Pa3BUTUM COBPEMEHHOTO OBLLIECTBa U ero

NK4.6. NHTepHeT B 06pa3oBaTenbHOM MpoLiecce; | 3KOHOMUYECKON CUCTEMBI;

AHanuanpoBaTtb | . ycnonbaoBath MKT Kak SddeEKTUBHBIN | - 3HATb CTPYKTYPY OTPACHE SKOHOMUKI Pa3BUTLIX CTPaH,

d)”H%HCOBO' WHCTPYMEHT,  MOBbILIAILMNA  KAYeCTBO | BKIHOYAIOLLMX LieSblil Psf, MPOV3BOACTB, B OCHOBE KOTOPbIX Mnexat

XO3ANCTBEHHYIO | o6paszoBaHms; XMMUYECKNE TEXHOMOMMU U UX 3NEMEHTDI;

AEATENIbHOCTD, - co3gaBaTb YCIMOBUSA [ONS MOBBILEHUS | - 3HATb POrb XMMUM B 0BecrnedeHnn BeayLmx oTpacnein aKOHOMUKM

OCYLLECTBIIATL [OCTYMHOCTK obpasoBaHus, yepes | CbipbeM, 3HEPropecypcamMu, a Takke KOHCTPYKLIMOHHBLIMU

aHanus npumeHeHne UKT; maTtepuanamu (MeTanmyeckuMmm, HemeTanIMYecKMm u

NHdopmaLmy, KOMMO3ULIMOHHBIMW);

NosTly4eHHOM B
xoae
npoBeaeHus
KOHTPOJIbHbIX
npoueayp,
BbIsiBIIEHNE U
OLIEHKY PUCKOB

- NNIaHMpoBaTb M peann3oBaTb
cobcTBEHHOE NpodeCccMoHanbHoE n
NNYHOCTHOE Pa3BUTUE;

- OCYLLIECTBNATb NOUCK, aHanNu3 u
MHTepnpeTaumio nHpopmaumm,
Heob6xoauMown Ans BbINOMHEHNA 3a4au
npodgeccmnoHanbHON AeATeNbHOCTY;

- UICNOSb30BaTh MHPOPMALMOHHbIE
TexHonormm B NpodeccnoHanbHoOn
AeaTenbHOCTY;

- YMeTb BbICKa3blBaTb 1 0BGOCHOBbLIBATb
CBOW CYXXOEHUS;

- YMETb CBSI3blBaTb TEOPUIO C NPAKTUKON,
pelwaTtb NpakTn4yeckme 3agaym

- 3HaTb O XMMU3aLUKN BCEX OTPaACIien AKOHOMMUKMN, NOL KOTOPOM
NOHMMAETCS COBEPLUEHCTBOBAHME MEXaHMYECKNX NPOM3BOACTBEHHbIX
NpoLEeCCOB HA OCHOBE XMMUYECKNX SABIIEHWIA, YTO NPUBOANT K
yAeLeBneHnto Npom3BoANMON NPOaYKLMU N pacLLUMPEHNIO ee
aCCOpPTUMEHTA, NOSTYYEHNIO OFPOMHOIO YMCIia HOBbIX MaTepmnarnos n
CUHTETMYECKOrO CbIpbS;

- YMeTb BNOETb B3aMMOCBSI3b XMMUM U IKOHOMMUKU MPU N3YyYEHUN
XUMUNYECKMX NPOUN3BOACTB
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2. CTPYKTYPA U COOEPXXAHUE OBLLEOBPA3OBATENIbHOU ANCLUMUMIUHBI «XUMUS»

2.1. O6bem gucuMninHbI U BUAbl y4eOHOU paboThbl

Bup y4ye6Hon paboThl O61bem B yacax
O61bem obpasoBaTenibHOM NPOrpamMmbl AUCLUNINMUHDbI 72
B T.Y.

OcHoOBHoOe cofepxaHue 64
BT.Y..

TeopeTnyeckoe obyyeHne 30
NnpakTUyYeckne 3aHATmS 24
nabopaTopHble 3aHATHUS 10
MNMpodeccrnoHanbHO-OpUEeHTUPOBaHHOE coAepXKaHue 5
(copepxaHue npuknagHoro moayns)

BT. Y.

TeopeTunyeckoe obyyeHune 2
npakTuyeckne 3aHAaTus 4

NMpomexyToyHasa aTrecTaumsa (3adver)
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2.2. TemaTU4yeCcKUin nNnaH u coagepxxaHne AUCUMUNIIUHDbI

HanmeHoBaHue PopmMmupyem
CopepxaHue yyeb6Horo matepumana (0OCHoBHoe U npocgeccmoHanbHo- O6bem
pasaenos u OpMEHTUPOBaHHOE), NabopaTopHbIe U NPaKTUYecK1ue 3aHATUA, NPUKNagHoM Moaynb yacoB bIe
TemM KOMNeTeHunun
1 2 3 4
OcHoOBHoOe cofiepxaHue 64
Paspen 1. OcHOBbI CTPOEHUA BellecTBa 6
Tema 1.1. OcHoOBHOEe copepxaHue 4 OK 01
CtpoeHne 1. CTpoeHMme aTOMOB XMMUYECKMNX 3NTIEMEHTOB M NpUpoaa XMMUYE€CKON CBA3M.
aToOMOB CoBpemeHHasas Mopgenb CTpoeHusi atoma CUMBOMMYECKUN $A3bIK XUMUU. XUMUYECKUI
XUMUNYECKNX anemMeHT. JNeKTpPoHHasa KoHdurypaums atoma. Knaccudumkaums XMMMYECKnX areMeHTOoB (s-, 5
3N1eMEHTOB U p-, d-anemeHTbl). BaneHTHble 3nekTpoHbl. BaneHTHOCTb. DNeKTpoHHas npupoaa XMMUYECKON
npupoaa CBA3N. OneKkTpooTpuuaTenbHOCTb. Buabl Xxumunyeckon CBs3M  (KOBaneHTHasi, WMOHHas,
XUMUYECKOM MeTannmyeckasi, BogopoaHas) n cnocobbl ee obpaszoBaHus
CBA3N 2. Mpaktuyeckaa pabota Ne1 PelweHue 3agaHMU Ha MUCNONIb30BaHME XUMWYECKOMU
CUMBOJIUKU U Ha3BaHUW coeANHEHUMN.
PelweHne 3agaHnin Ha UCNONb30BaHME XMMUYECKOW CUMBOSIMKMA U Ha3BaHUN COEOUHEHWUA NO
HOMEHKNnaType MeXxayHapo4HOro Co3a TEOPETUYECKON U MPUKIAAHON XMMUN U TPUBUATTbHbBIX
Ha3BaHUN AN COCTaBMEHUA XUMUYECKMX (POPMyNn OBYXaTOMHbIX COE€AMHEHMI (OKCMAOB, 2
CynbMaoB, rMAPUAOB U T.MN.) U APYTNX HEOPraHNYECKUX COEOUHEHNA OTAENbHbIX KIacCoB.
MpakTuyeckne 3agaHUs Ha YCTaHOBIEHME CBA3M MeXZy CTPOEHMEM aTOMOB XUMWUYECKUX
9NIEMEHTOB M NEepUoaNYECKMM U3MEHEHMEM CBOWCTB XUMUYECKUX 3fIEMEHTOB U UX
COEAMHEHWI B COOTBETCTBUM C NONOXeHNeM Nepnognyeckon cuctemsi.
Tema 1.2. OcHoBHOe copepxaHue 2 OK 01
Neproamnyeckun 3. Mpaktuyeckas pabota Ne2 lNMepuoaunyeckas cuctema xumm4eckux anemeHtos [1.U.
3aKOH U MeHpeneeBa.
Tabnuuya .. ®dusnyeckmn  cmbicn  lNepuogmyeckoro 3akoHa [O.A. MeHpeneeBa. 3aKOHOMEPHOCTU 5
MeHpeneesa N3MEHEHNSA CBONCTB XMMUYECKMX AfIEMEHTOB, 06pasyeMblX MMU NMPOCTbIX N CAOXHbIX BELLECTB

B COOTBETCTBMM C TMOMIOXEHMEM XUMUYECKOro arnemeHta B [lepuoauyeckon cucrteme.
MwupoBo33peHyeckoe M HayyHoe 3HadeHue [lepuogudeckoro 3akoHa [A.M. Menpeneesa.

12




MporHosbl [.1. MeHaoeneeBa. OTKpbITUE HOBbLIX XUMUYECKUX AIEMEHTOB.

PelleHne npakTUKo-OpneHTUPOBaHHbIX TEOPETUYECKNX 3a4aHNIN HA XapaKTepmnsauuto
XUMUYECKMNX anemMeHToB «MeTannuyeckue / HemeTannnyeckme CBOMCTBA,
ANEKTPOOTPMLATESNIbHOCTL XMMUYECKMX ANIEMEHTOB B COOTBETCTBUN C UX SNIEKTPOHHbBIM
CTPOEHMEM U NOSIOXKEHMEM B NEPUOANYECKON CUCTEME XUMUYECKMX anemeHToB [.U.
MengeneeBay

Paspgen 2. Xumunyeckune peakumm 10
Tema 2.1. Tunbl | OCHOBHOE coaepXaHue 4 OK 01
XMMUYECKIX 4. TuNbl XMMUYECKNUX peaKLMid. OK 04
peakuui Knaccudpmkaumss M Tunbl XMMUYECKMX peakuun C y4yacTUEM HeOpraHMYeckux BeLLEeCTB.

CocTaBneHve ypaBHEHUN peakuun COeOUHEHWUdA, pasfoXeHus, 3amelleHusi, obmeHa, B T.u.

peakunii ropeHunsl, OKUCNEHNA-BOCCTAHOBIIEHMS. 5

YpaBHEHNS  OKUCMEHMUS-BOCCTAHOBMEHUS. CteneHb  OKMCNEHWUS. Okucnutens U

BoccTaHoBuTenb. CocTaBneHne u ypaBHMBAHWE OKUCIUTENbHO-BOCCTAHOBUTENbBHbLIX peakuni

MEeTOLOM 3reKTpoHHOro 6anaHca. OKMCNUTENbHO-BOCCTAHOBUTENbBHbIE peakuMM B npupoae,

NPOn3BOACTBEHHBLIX NPOLECCaX N XXU3HEAEATENBbHOCTM OPraHN3MOB.

5. Mpaktuyeckas paborta Ne3 KonnyectBeHHblIe OTHOLIEHUA B XMMUMN.

OCHOBHblE KONMMYECTBEHHbIE 3aKOHbl B XMMWUW WU pacyeTbl MO YPaBHEHUSIM XUMUYECKUX

peakuui. Monb kak egnHuua konnyecTea BellectBa. MonspHasa macca. 3akoHbl COXpaHEeHUs 5

Maccbl U 3Heprun. 3akoH Asoragpo. MonspHbin 06bem rasoB. OTHOCUTENbHAs MNOTHOCTb

rasoB. PacyeTbl N0 ypaBHEHUAM XMMUYECKUX peakuun C UCNoSfb3oBaHMEM Macchl, obbema

(HOpMmarbHble YCIOBMS) ra3os, KONIMYECTBa BeLecTBa.
Tema 2.2. OcHoBHOEe cogepxaHue 4 OK 01
JnekTponuTnyec 6. Teopwusi INEeKTPONMUTUYECKON aUCCoLMaLUM. OK 04
kas anccoumaums| VoHbl. InekTponuTbl, HeanekTponutbl. Peakunn noHHoro obmeHa. CocTaBneHue peakuun 5
! OHHBI 06MeH |WOHHOrO oBMeHa nyTem COCTaBfEeHWUS WX MOMHbIX W COKPALLEHHbIX WOHHbLIX YpPaBHEHWN.

KMCNOTHO-OCHOBHbLIE peakumn. 3agaHnsa Ha COCTaBNEHNE MOHHbIX peakuui.

7. JNNabopaTtopHasa pa6ota N21 Tunbl XMMMUYECKNX peaKL M.

WccnegosaHme TunoB (MO COCTaBy M KONMUYECTBY UCXOLHbIX M 0Opasylomnxcs BewecTB) u 5

NPU3HaKoB XMMUYECKUX peakuuin. [poBeaeHwe peakumin MOHHOro obmeHa, onpeaeneHune

cpefbl BOOHbIX pacTBOPOB. 3a4aHUs Ha COCTaBIIEHNE NOHHbBIX PeaKkuUn.
KonTponkHas 8. CTpoeHuMe BelwecTBa U XUMUYECKUE peaKkLumn 2
pabora Ne 1 ' )
Paspgen 3. CTpoeHne n cBOMCTBA HEOPraHNYeCKUX BeLecTB 16
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Tema 3.1. OcHoOBHOe copepxaHue OK 01
Knaccudpukaums, 9. MpeAmeT HeOPraHMYECKON XUMUM. rNnK4.4
HOMeHknaTtypa u | Knaccudukaumsa HeopraHuyeckmx sewlecTB. [pocTblie u crioxHble BeulecTBa. OCHOBHble MK 4.6
CTpOeHwe Knaccbl CIOXHbIX BewecTB (okcuabl, rmapokcuabl, KUCNoTbl, conu). BsaumocsAsb
HeopraHnyeckmx |HEOPTAHMHECKUX  BELLECTB. ArperatHble cocCTosiHMA BewlectBa. Kpucrtannudeckne w
BeLLECTB amopdHble BellecTBa. TUMbl KpUCTaNINYeCKNX peweTok (aToMHas, monekynspHas, MOHHas,

mMeTannmyeckas). 3aBUCMMOCTb (PU3NYECKMX CBOWCTB BeLlecTBa OT TuMNa KpuUCTanimyeckom

peLleTkn. 3aBUCUMOCTb XMMUYECKOW aKTUBHOCTU BELLECTB OT BUAA XMMMUYECKOW CBA3N U TUNa

KpucTannmyeckon peeTkn. MNpuinHel MHOroobpasusi BELLECTB.

10. NMpakTnyeckas pabora Ne4 HomeHknaTypa HeopraHU4eCKMX BeLLecTB.

HasBaHune BelwlecTBa MCxogs U3 UX XUMUYECKOW QOPMYSbl MMM COCTaBfIEHNE XMMWUYECKOM

dopmMyrnbl UCXOAs M3 Ha3BaHUA BellecTBa No MexayHapoaHon (MKOMAK) nnu TpuBmnanbHOM

HOMeEHKnaType.

PeweHne npaktnyeckux 3agjaHuMiM nNo Knaccudukauun, HOMEHKNnaType W XMMUYECKUM

dopMynam HeopraHM4Yeckmx BELLECTB pPasfMYHbIX KNaccoB (yrapHbl ras, Yrnekucnbli ras,

aMMMak, rawieHas M3BeCTb, HerawleHas M3BeCTb, NUTbeBas coda W ApPYrnx): HasbiBaTb U

COCTaBNsATb (POPMYNbl XMMUYECKMX BELLECTB, ONpeaensaTb NPMHAANEXHOCTb K Kraccy.

MCTOYHUKN XMMMYECKOW MHGOpMauuM (CpeacTtB MaccoBOM MHAopMauuun, ceTb MHTepHeT u

apyrue). Nonck Hgpopmaumm No HasBaHUAM, MAEHTUdUKATOPaAM, CTPYKTYPHbIM (hopMynam.
Tema 3.2. OcHoBHoOe coaepxaHue OK 01
dusuko- 11. MeTannsbl. MK 4.4
XUMUYEeckme O6wwme dusmndeckme M xmmmyeckme csonctea MeTannoB. Cnocobbl nonyyvyeHusi. 3HadYeHue MK 4.6
CBOICTBA MEeTannoB W HeMmeTannoB B NpUpoae W XXUIHEOEATENbHOCTM 4YenoBeka M OpraHM3moB.
HEeOopraHMIECKIX Koppo3ansa meTannos: BUAbl KOPPO3UKU, CNOCOOLI 3aLUNTbI METANIOB OT KOPPO3UK
BELLECTB 12. HemeTannsol.

O6wwme umsnyeckne n xMmmmyeckme CBOMCTBa HEMETANNOB. TUNWYHbIE CBOWNCTBA HEMETANNOB
IV— VIl rpynn. Knaccugukauma M HOMeHknatypa coenHeHUn HemeTannoB. KpyroBopoTbl
BUOreHHbIX ANIEMEHTOB B NpUpoae.

13. XuMnyeckme CBOMCTBA OCHOBHbIX KIlaCCOB HeOpraHM4ecKkux BeLecTB (OKCUOOB,
MMAPOKCUAOB, KUCMNOT, cone u Ap.). 3aKOHOMEPHOCTU B U3MEHEHUN CBONCTB NPOCTbIX
BELIECTB, BOAOPOAHbLIX COEAMHEHWUN, BbICLLIMX OKCUOOB M M’MOPOKCUOOB

14.MpakTnyeckasn pabora Ne5 CoctaBneHume ypaBHEHUM XMMUYECKNX peaKLi.
CocTtaBneHne ypaBHEHUA XMMUYECKMX peakuum C Yy4aCcTMeM MpPOCTbIX W  CHOXHbIX
HeopraHM4Yeckux BELeCTB: MeTajyloB M HEMETasNoB; OKCWMAOB METasloB, HEMETAnoB U
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aM@OTEPHbIX 3NIEMEHTOB; HEOPraHNYECKUX KUCIOT, OCHOBAHUN U aM(POTEPHbIX MTMAPOKCUAOB;
HeopraHN4YecKnX Cornen, XxapakTepusyrLnx X CBOUCTBa.

PelweHne npakTMKO-OPUEHTUPOBAHHLIX TEOpeTUYeCKNX 3afdaHui Ha CBOWCTBA, COCTaB,
nonyyeHve n 6es3onacHoe MCNOMb30BaHWE BaXXHEWLUMX HEOpraHM4eckux BellecTB B ObiTy u
NpaKTU4EeCKON OesATEeNbHOCTU YeoBeka.

Tema 3.3. OcHoBHoOe coaepxaHue 2 OK 01
NaoeHTndomkaums 15. NNa6opaTtopHas pabota Ne2 UaeHTUpUnKauma HeopraHUYECKUX BeLLeCTB. OK 04
HeopraHuyecknx |PelueHne akcneprMeHTarnbHbIX 3a4a4 no XMMUYecKUM CBOMCTBaM MeETassioB U HemeTansos,
BeLLeCTB Nno pacrno3HaBaHWIO N NOSTYYEHUIO COeANHEHUIN MEeTasnNOB U HEMETansoB. 5

MpeHTndmkauma HeopraHMYecknx BeLEeCTB C WUCNOSib30BaHMEM UX  (PU3NKO-XUMUYECKNX

CBOMCTB, XapaKTepHbIX Ka4yeCTBEHHbIX peakumn. KadecTBeHHble peakuum Ha cynbdar-,

kapboHaT- 1 XITIOpUA-aHUOHbI, HA KATUOH aMMOHUS.
KoHTponbHas <

16. CBOMCTBa HEOpPraHNMYeCKUX BeLLeCTB. 2

paboTta Ne2
Pazgen 4. CTpoeHuMe n cBOUCTBa OpraHU4YeCKUX BelecTB 24
Tema 4.1. OcHoOBHOEe copepxaHue 4 OK 01
Knaccudukauums, 17. OpraHu4eckasi XMM1UM KaK HayKa. NnK4.4
CTpOEHMe U MpeomeT opraHuvyeckon Xxumun. MeCTo M 3HaAYeHWe OpraHU4Yeckom XumMuM B CUCTEME MK 4.6
HOMeHkrnaTypa |SCTECTBEHHbIX HayK.
OpraHNIecknx XNMMYecKoe CTPOEHME KaK MOPSAOK COeAMHEHUs aTOMOB B MOJSEKyrie COrfacHo Wux
BeLLECTE BasI@HTHOCTM. OCHOBHblE  MONOXEHWS TEOPUM  XMMMWYECKOTO  CTPOEHWSI  OpraHN4eCcKiX

coeanHeHun A.M. bytnepoBa. YrnepoaHbl cKeneT OpraHn4yeckom Monekyrbl. 3aBUCMMOCTb 5

CBOWNCTB BELLECTB OT XMMUYECKOro CTPOeHUsi Monekyn. isomepusa n nsomepeoi.

MoHaTMe o doyHKUmoHanbHou rpynne. Pagukan. lNMpuHumunbl knaccudukaumm opraHUyYeckmnx

coeauHeHun. MexayHapoaHass HOMeEHKnaTtypa M MpUHUWUMNBI HOMEHKNaTypbl OpraHUYeckux

coeauHeHun. [MoHaTMe 06 asoTcogepXalmx CcoeauvHEHNAX, OnonorMyeckn akTUBHbIX

BewecTBax (yrnmeBogax, >wupax, 6enkax u Ap.), BbICOKOMONEKYNAPHbIX COEANHEHUSIX

(MOHOMED, NOSIMMEP, CTPYKTYPHOE 3BEHO).

18. MNMpakTnyeckasa pa6ora Ne6 HomeHknatypa opraHM4ecKMx coeauHEHUN.
HomeHknatypa  oOpraHM4YeckMx  COE€AMHEHUM  OTAESIbHbIX  KaccoB  (HacCblLWEHHbIE,
HeHacblWeHHble U apoMaTu4eckue yrrneBogoponbl, CnUPTbl, PeHOMbl, anbaernibl, KeTOHBbI, 5

KapboHoBble KMCNoTbl U Ap.) CocTaBneHne MNOSIHbIX N COKPALLEHHbIX CTPYKTYPHbIX dOpMys
OpraHMYecKnx BeLLeCTB OTAESbHbIX KNaccoB, UCMOMb3ys UX Ha3BaHUsS MO CUCTEMATUYECKON U
TPpUBMANbHOW HOMEHKNaTtype (3TuneH, aueTuneH, rnuuepuH, deHon, dopmanbgerma,
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YKCYCHasa KUCIoTa, rMuumH). PacdeTbl npocTenwen (opmynbl OpraHU4eckon MOneKysbl,
NCXOAs U3 dNEeMEHTHOro coctana (B %).

Tema 4.2.
CeoincTBa
OpraHn4Yeckmnx
coeauHeHun

OcHoOBHOe copepxaHue

12

19. CBoncTBa opraHU4eCKNX coeauHeHUNn.
PU3NKO-XMMUYECKME CBONCTBA OPraHMYEeCKnX CoeauHEeHNn OoTAeNbHbIX KNaccoB (0COBEHHOCTH
Knaccudmkaumm n HOMEHKNaTypbl BHYTPW Krnacca; roMonormvyeckuin psg un obwasa dopmyna;
n3omepus; pmsmyeckne CBOMCTBA; XMMMUYECKME CBONCTBA; CNOCOOLI MONy4eHUs):
— npeaenbHble yrneBoopoabl (ankaHbl M UMKMoankaHbl). [opeHMe MeTaHa Kak OAWH M3
OCHOBHbIX WCTOYMHWMKOB Tensia B MNPOMbIWNEHHOCTM U 6biTy. CBOMCTBA NPUPOOHBIX
yrneBoAOpOAOB, HAXOXAEHME B MpMpoae N MPUMEHEHME arnKaHOB;
— HenpeaenbHble (ankeHbl, anknHbl K ankagueHsl) 1 apomaTuyeckue yrnesogopoabl. FopeHve
aueTuneHa kak MICTOMHUK BbICOKOTEMMNEPATYPHOIO NaMEHW Afsi CBAPKW U PE3KM METAasOB.

20. Kucnopopacopepxaiume coeanHeHUs.
Kucnopoacogepxawue coegnHeHnsa (cnmptbl U dpeHosbl, kKapboHoBbIE KUCNOTbLI U 3hupsl,
anbgernabl U KeTOHbl, >XUpbl, YyrnesoApbl). [lpakTnyeckoe npUMEHeHWe STUIMEHITIMKONS,
rmuuepuHa, deHona. lMpumeHeHne dopmanbgervga, auetanbgernga, YKCYCHOW KUCMOTbI.
Mbina kak conv BbiCLUMX KAPOOHOBLIX KMCAOT. Motowme CBONCTBA Mbifa.

21. AsoTcoaepxaline coeguHeHus.
AsoTcoaepxalime coeauMHeHust (aMMHbl U aMUHOKMCNOTbI, Genku). BbicokoMmonekynsipHble
coeavHeHns1 (CUMHTeTUYeckne U Guonornyeckm-akTuBHble). MoHomep, nonuMmep, CTPYKTYpHoe
3BeHo. [Nonnmepusaumns aTuneHa kak OCHOBHOE HanpaeieHne ero UCMoNb30BaHUs.
eHeTMYecKasl CBSA3b MeXAy Knaccamm OpraHU4eCcknx COeanHEHUN.

22. NpakTnyeckas padbora Ne7 CBoncTBa OpraHM4eCKUX CoeaNHEeHUN.

CBoKCTBa OpraHMYecknx COeaUHEHNNn OTAENbHbIX KNaccoB (TpMBManbHaa U MexayHapogHas
HOMEHKNaTypa, XuMMMYEeckue CBOWCTBA, CMocoObl MNofyveHus): npeaenbHble (ankaHbl U
UMKnoankaHbl), HenpegenbHble (ankeHbl, ankuHbl W ankaguveHbl) W apomaTudeckune
yrneBo4opoabl, CAMPTbl U (PeHOonbl, KapBOHOBbIE KMCNOTbI U 3UpbI, anbaernabl U KETOHbI,
aMMHbl U aMUHOKWUCIIOTbI, BbICOKOMOMEKYNSAPHbIE COeAMHEHUs. 3adaHusi Ha COCTaBrieHue
YPaBHEHUN XUMUYECKUX PeaKkuun C y4yaCcTMEM OpraHMyYeckmx BeLeCTB Ha OCHOBaHMU WX
COCTaBa U CTPOEHWUS.

23. NMpakTuyeckan pabota Ne8 CoctaBneHue cxem peakumm.
CocTaBneHne cxem peakumin (B TOM 4ucrie no NpeasioKeHHbIM Lenoykam npeBpalieHuii),
XapakTepu3yLNX XMMUYECKNE CBOMCTBA OPraHMYeCcKMX COeOMHEHUA OTAENbHbLIX KNacCoB,
cnocobbl MX MONMyYeHMs WU HasBaHME OPraHN4YeCcKUX COeOVMHEHUN MO TPUBMANbHOW WK

OK 01
OK 04
MK 4.4
MK 4.6
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MeXOyHapoAHOW cucTeMaTu4yecko HoMeHKnaType.
PelueHne npaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3aJaHWMA Ha CBOWCTBA OpraHM4ecKmx
COEAVHEHW OTAENbHbIX KNacCoB.

24. llTabopaTopHasn pabota Ne3 lNpeBpaLleHns opraHM4YeCcKux BewecTB .
MpeBpaLlleHns opraHNYecknx BELWECTB Npu HarpeBaHuu. MNMonyvyeHne aTuneHa n nlyvyeHme ero
cBoncTB. MogenupoBaHMe MOMEKYl M XMMUYECKMX MNpEeBpaLleHMiA Ha npuMepe 3TaHa,
3TUNEHa, aueTuneHa un ap.

Tema 4.3. OcHoBHoOe coaepxaHue OK 01
NpeHTudukauyms 25. buoopraHmyeckune coeaMHeHUs. OK 04
OpraHn4Yeckmx lMprmeHeHne n Buonorndeckasa ponb yrnesoaos. OKUcNeHne yrneBogoB — UCTOYHUK SHEPTUK MK 4.4
BeLecCTB, Ux XMBbIX opraHumamoB. Obnactu npuMeHeHus amuHokucnot. [NpespalleHna 6enkos nun B MK 4.6
3Ha4veHune n opraHname. buonornyeckne dyHkumMm 6GenkoB. buonornyeckne dyHkUuMM Xnpos. Ponb
npuMmeHeHne B OpraHn4yecKon XMMmnn B peLeHnn npobnem nuuieson 6e30nacHoOCTy.
BbITOBOM U 26. Ponb opraHn4eCcKou XMuM1u B XKU3HU oOLLecTBa.
NPOU3BOACTBEHH | Ponb opraHMyeckon xumunm B pelleHun npobrnem aHepretnyeckon 6esonacHocTu, B
OVl AeATeNnbHOCTA pasBuTUM MeguuuHbl, COo34aHUM HOBbIX MaTepuanoB, HOBbIX WCTOYHUKOB 3SHEpPruu
HeroBeka (anbTepHaTUBHbIE WMCTOYMHUKM 3Heprum). OnacHOCTb BO3OEWCTBUS Ha XXUBble OpPraHU3mbl

OpraHu4yecKkMx BelecTB OTAeNbHbIX KnaccoB  (yrneBoaopoAbl, CnvpThl, eHOonbl,

XJflopopraHnyeckne npou3BogHble, anbgernabl U Op.), CMbICKT nokasaTens npegensHo

A0NYCTUMOMW KOHLIEHTpaLUUW.

27. labopaTopHasa paboTta Ne4 UaeHTUMKaLma opraHnyecKux BeLecTB.

NaeHTndmrkaumsa opraHM4ecknx CoeanHeHUn oTAenNbHbIX KNaccoB (Ha npumepe anbAervaos,

Kpaxmana, YKCYCHOW KWCMoOTbl, 6enkoB M T.M.) C MUCMNOSIb30BaHUEM WX (PU3UKO-XMMUYECKUX

CBONCTB W XapaKTepHbIX KayeCTBEHHbIX peakuwnin. [eHaTypauums Gernka npwu HarpeBaHUW.

LiBeTHble peakumn ©GenkoB. BO3HMKHOBEHME aHaNMTUYECKOro curHamna C TOYKU 3peHUs

XUMUYECKNX  MPOLECCOB MNPU  MPOTEKaHUM  KavyeCTBEHHOW  peakuumu, no3BONsoLLen

naeHTMnLMpoBaTb NPeaSIOKEHHbIE OPraHNYeECKMEe BELLEeCTBA.
KonTponkHas 28. CTpyKTypa n cBOMCTBa OpraHM4YeCKux BeLwecTB
pabora Ne3 ) '

KuHeTnyeckue u TepMoaAMHaMU4YeCKME 3aKOHOMEPHOCTU TMpPOTEeKaHUsi XUMUYECKUX
Paspen 5. o

peakuumn
CkopocTb OcHoBHoOe cogepxaHue OK 01
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XUMUNYECKUX
peakunn.

XumMmunyeckoe
paBHOBecKe

29. CKOpOoCTb XMMUYECKMX peakuun. Xummnyeckoe paBHoBecue.
CKopoCTb peakuun ee 3aBUCMMOCTb OT pPasfiM4HbIX (paKTOPOB NMpPUPOAblI pearnpyroLmnx
BELLECTB, KOHUEHTpauuMm pearupylowmx BellecTs, TemnepaTypbl U Mrowagn peakumoHHOM
noBepxHOCTU. TennoBble 3MPPEKTbI XUMUYECKNX peakumin. OK30- U IHOOTEPMUYECKME,
peakuuu.

30. ObpatnmocTb peakumn. XMMMYECKOE paBHOBECUE U €ro CMeLleHue nog AencTBuMeM
pasnnYHbIX (PakTopoB (KOHUEHTpaUUs peareHToB WNM MPOAYKTOB peakuuun, aOasBrieHue,
TemnepaTtypa) Ans co3gaHus ONTUMAarnbHbIX YCNOBUMN NPOTEKAHUS XMMWYECKMX MPOLIECCOB.
MpuHuun NelllaTtense.

31. MpakTnyeckas pab6ora Ne9 PeweHue NpakTUKO-OPUEHTUPOBAHHbLIX 3afJaHUM Ha
aHanus ¢pakTopoB, BUAIOWMUX HA UIBMEHEHNE CKOPOCTU XUMUYECKOU peaKkLuun.
PelwieHne npakTMKO-OpUEHTUPOBAHHbLIX 3adaHuM Ha aHanuM3 (akTopoB, BIIMSAOWNMX Ha
N3MEHEHNEe CKOPOCTU XMMUYECKOM peakLumu B T.4. C MO3ULIMIN 3KOSTOrMYeckn LienecoobpasHoro
noBefdeHust B ObITy M TPpyOOBOW OEATENbHOCTM B LENAX COXpaHEeHUs CBOEro 340pOBbS U
OoKpyXawLwen npupogHon cpedbl.PelleHne NpakTUKO-OPUEHTUPOBAHHbLIX 3afaHuA  Ha
npuMmeHeHne npuHumna Jle-lWatenbe ons HaxoXaeHus HanpaBneHNa CMeLeHUs paBHOBECUS
XUMUYECKON peakumMm W aHanui3 ((pakTopoB, BAUSKOWMX HA CMELLEHWE XUMUYECKOro
paBHOBECUS.

MK 4.4
MK 4.6

Pa3pen 6.

PacTtBopbI

Tema 6.1.
[MoHaTune o
pacTBopax

OcHoBHoe cogepxaHue

32. NoHATMe 0 pacTBOpax.

PactBopeHne kak u3anKo-xmmudeckmi npouecc. PactBopbl. Cnocobbl NpuroToBrieHus
pactBopoB. PactBopuMocTb. MaccoBas fonsi pactBopeHHoro BewectBa. CMbICi nokasatens
npegenbHO OOMyCTUMOW KOHLEHTpauuu W ero WUCrorb3oBaHWe B OLEHKe 9SKONOrm4eckon
B6esonacHocTu. lpaBuna akonorndeckn LenecoobpasHoro nosefeHust B ObITy U TpygoBOW
AEATEeNbHOCTU B LEnsX COXPaHEeHWs CBOEero 300pPOBbS W OKpyXalowlenh NpupoaHOW cpenbl;
OMacHOCTb BO34ENCTBUS Ha XUBblE OPraHn3Mbl OnpedesieHHbIX BELLECTB.

PelweHne npakTUKo-OpUEHTUPOBAHHbLIX pacYeTHbIX 3aJaHuM Ha pPacTBOPbI, UCMOMb3yeMble B
ObITOBOW M NPON3BOACTBEHHOWN OEATENBLHOCTU YenoBeka.

OK 01
MK 4.4
MK 4.6

Tema 6.2.

OcHoBHoOe cogepxaHue

OK 01
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WcecnepoBaHue 33. JlabopaTopHasa pabota Ne5 lNpurotoBneHmne pacTBOpoB. MK 4.4
CBOWICTB MpuroToBneHme pacTBOpoB 3agaHHOM (MaccoBoW, %) KOHUEHTpaumm (C NpaKTUKO- 5 MK 4.6
pacTeopoB OpPUEHTUPOBaAHHLIMM BOMpOCamMmn) 1 onpeaeneHne cpenbl BOAHbIX pacTBOPOB.

PelueHve 3afay Ha NpUroToBJieHNEe PpacTBOPOB.
MpodheccuoHanbHO-OpUeHTUPOBaHHOE coaepKaHue (coaepKaHue NpPUKNagHoro Mmoayns)
Paspen 7. XumMus B 6bITY M NPON3BOACTBEHHOMN AEATENbLHOCTU YernoBeka 6 OK 01
Xvmus B 6bITy 1 (OcHOBHOE cogepxaHue 4 OK 04
MPOM3BOACTBEHH 34. NMpaktnyeckana pabora Ne10 Nouck n aHanus3 KeMcoB O MNPUMEHEHNUN XUMUYECKUX OK 06
oW ACATENBHOCTU | g oy jecTB 1 TEXHONOMMI © y4dyeTom Gyayuien npodecCMoHanbHON AeATENIbHOCTHU. NnK4.4
Henoseka Monck n aHanmM3 KENCOB O MPUMEHEHUN XUMWUYECKUX BELLECTB W TEXHOMOrMM C y4eToM MK 4.6

Oyaywen npodeccuoHanbHOM OeATEeNbHOCTU MO TEMaM: BaXHEWWMe CTPOUTENbHbIE 2

MaTepuanbl, KOHCTPYKLMOHHbIE MaTepuanbl, Kpacku, CTEKNO, Kepamuka, matepuanbl Ans

9NEKTPOHMKN, HAHOMaTepuarbl, TEKCTUIbHbIE BOMIOKHA, UCTOYHUKN SHEPTUUN, OpraHn4eckne u

MUHeparbHble yaobpeHns, NekapCTBEHHbIE BELWECTBA, ObITOBAst XMMUS.

35. NpakTuyeckan paborta Ne1l 3awura Kencos. 5

[MpeacTaBneHne pesynbTaTtoB peLeHnst KeMcoB B hOpMe MUHW-AOKNaAa C Npe3eHTaumen.
36. AndcpepeHumpoBaHHbIN 3a4eT 2

Bcero 72
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3. YCNOBUSA PEANU3ALIMU MPOIPAMMbI OBLLEOBEPA3OBATENIbHOMN
ANCLUNITUHDI

3.1. Tpe6boBaHMA K MUHMMaNbHOMY MaTepuanbHO-TEXHUYECKOMY
obecne4yeHuto

Ana peanu3auun nporpamMmmbl  OUCUUNANHBI  OOSMKHbI ObITb  NpegyCMOTPEHbI
crnegywowmne cneumanbHble MNOMELeHUs: YY4ebHbIn KabuHeT xumun wn/unu y4ebHomn
Xnummyeckomn nadopatopuu.

O6opynoBaHue y4yebHOro kabuHeta (HarnsgHble nocob6us): Habopbl
LIApOCTEPXKHEBBLIX MOAENEeNn MOSEKyn, MOAENN KPUCTaNSIMYECKUX peLLeToK, KOnnekumm
MPOCTbIX U CIIOXHbIX BELLECTB U/UNN KOSNEKUUN NMONMMEPOB; KOMNNEKUNA ropHbIX Nopos,
MW MuHepanoB, Tabnumua  MeHgeneeBa, yy4ebHble  uNbMbI,  UMAPOBbIE
obpasoBaTtesibHble pecypchbl.

TexHu4yeckne cpeacTtBa OOyYeHMAA:  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 N MOKPOBHbIE
cTekna, nraHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKISAHHbIEe NPOBUPKK, pe3nHOBbLIE NPOBKN, hoHapukK, Habop peakTUBOB, CTEKNAHHbIE
nanoyku, WTaTuBbl ANsi NPOOUPOK; MEpPHbIE LUMANHAPLI, BOPOHKM CTEKISIHHBIE, 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 npobBupka C ra3ooTBOAHON TpyOKOW), AepxaTenu Ans nNpobupok, CKAAHKM 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 n 200 mn), BogsiHass GaHsa (Mnu
TepmMocTaT), CTEKMNAHHbIE NanoYku; KOHN4Yeckne konbbl ans TutposaHus (50 n 100 mn);
WHOWKATOPHbIE MOMOCKM Ana onpeaeneHns pH n ctaHgapTHas MHOUKATOpHas LKana;
YHUBepcanbHbIN nugukaTtop; nunetkm Ha 1, 10, 50 mn (wnu gosatopbl Ha 1, 5 1 10 mn),
OropeTkn Ons TUTpoBaHWUA, mMeauumHckme wnpuubl Ha 100-150 mn, nabopaTopHble
n/vunn aHanuTuyeckne BecCbl, pH-mMeTpbl, CywunbHbIM WKadg, n ap. nadopatopHoe
obopynoBaHue.

3.2. UHdbopmaumoHHOe obecneyeHne peanusayum nporpaMmmbl

1. Ona peanusauum nporpaMmmbl 6mbnmoteyHbin ¢oHa obpasoBaTeribHOM
opraHusauun [OOSMKEeH MMeTb MneyaTHble W/UNWM 9NeKTPOHHble obpasoBaTesnbHble U
WH(POPMAUUNOHHbIE  pecypCbl,  PEKOMEHOOBaHHble  Ofs  WUCNOMb30BaHMS B
obpasoBaTenbHOM npoLlecce, He cTaplle 5 neT ¢ MOMeHTa U3gaHus.

2. PexomeHgyemble neyaTHble n3gaHua no peanusauumn obuweobpasoBaTeribHON
ANCUMNIIMHBbI  NpeAcTaBneHbl B  METOAMYECKMX PeKoMeHOauMax Mo  opraHu3auuun
oby4eHuns.
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8. Xnmus B LLIKONE: - HAy4YHO-TEOPETUYECKUA U METOANYECKUIN XKypHan [ONeKTPOHHbIN
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B npouecce

4. KOHTPOJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

KoHTponb u oueHka pe3ynbTaTtoB 00y4YeHUss OCyLLEeCTBSETCs npenogaBaTenem

npoBeaeHus

NPakTU4eCKNX

3aHATUN

n nabopaTopHbix pabor,

TECTUPOBAHUA, a Takke BbINOMIHEHMA OOyYalLWMMNCA WHOAUBMAYANbHbBIX 3agaHun,
NPOEKTOB, uUccrneaoBaHun. PesynbTaTbl 0bydeHuss onpenensitoT, 4To oby4arowmecs
AOMKHbI 3HAaTb, NMOHUMAaTb U AEMOHCTPUPOBATL MO 3aBEPLUEHNN N3YHEHUS OUCLMMINHDI.

[Ona dopMMpoBaHUSA, KOHTPONA M OLEHKM pe3ynbTaTOB OCBOEHUSA Yy4eGHOM
ANCUMMNIIUHBI  UCMONb3YeTCA CUCTEMa OLEHOYHbIX MEpONpUATURN, NpeacTaBnaloLas
cobon komMnnekc y4ebHbIX MEPONPUATUI, COrNAcOBaHHbIX C pedynbTataMmy obyveHus u
cchopmynunpoBaHHbIX ¢ yyetom PIrOC COO (npegMeTHble peaynbTaTthl MO AUCUUNIIMHE)

n oroc Crio.
Ne | OK/MK |Mopgynb/Paspen/Tema| PesynbTat 00y4yeHus Tune oueHqu? X
MeponpUATUN
| | OcHOBHOe coaepKaHue
1 Pazpen 1. OcHoBbI ®opmynuposarh
0as3oBble NOHATUA U
CTPOEHUSA BelwecTBa
3aKOHbI XMMUU
1.1 [OK01 |CtpoeHune atomoB CocTtaBnsTtb 1. Tect «CTpoeHne atomoB
XUMUNYECKNX XUMUYECKNe popMysbl [ XMMUYECKUX ANTEMEHTOB U
3N1IEMEHTOB 1 NpupoLa |CoeaNHEHNN B npupoaa XMMMUYECKON CBA3NY.
XMMUYECKOW CBSA3U COOTBETCTBUU CO 2. 3agayn Ha cocTaBrieHue
CTEMNEHbI0 OKUCNEHNA  |XMMUYECKMX chopmyn
XUMNYECKUX OBYXaTOMHbIX COEQNHEHNI
3MIEMEHTOB, Ucxogs U3  [(okengos, cynbduaos,
BaneHTHOCTU U rmapwnaos u T.0.).
anekTpooTpuuaTensHoc (3. 3agaHnsa Ha UCNONb30BaHNE
™ XUMWNYECKOWN CUMBOIVKU U
Ha3BaHWI coeaUHEHUIN MO
HOMEHKNnaType
MeXayHapoaHOoro cotsa
TeopeTU4EeCKON 1 NpUKIagHomn
XUMUN N TPUBNATbHbBIX
Ha3BaHWI 4N COCTaBMNeHUs
XUMUYECKNX hopMyIi
OBYXaTOMHbIX COEANHEHWUN
(okcmpos, cynbhnaos,
rmapwuaoB v T.M.) U opyrux
HeopraHN4Yecknx coeanHeHumn
OTAeNbHbIX KIaccoB
1.2 |OK 01 |lMepuognyeckmin 3akoH |XapakTepu3oBaTb 1. Tect «MeTannuueckue /
OK 02 |uT1abnuua O4.W. XUMUNYECKME INEMEHTbI [HEMETannmMyeckmue CBOMNCTBa,

MeHnpeneeBa

B COOTBETCTBUN C UX

3NeKTpPooTPMLUATENBHOCTL U
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NonoXXeHnem B
nepmoanyeckon
CUCTEME XUMUNYECKNX
anemeHToB .M.
MeHpeneesa

CpPOACTBO K 3NIEKTPOHY
XUMUYECKNX 3IEMEHTOB B
COOTBETCTBME C UX
9NIEKTPOHHbLIM CTPOEHMEM U
NnosioXKeHMeM B Nepnoanveckomn
CUCTEME XMMUYECKNX
anemeHToB [.W.
MenpeneeBay.

2. [MpakTnyeckne 3agaHus Ha
YCTaHOBIEHNE CBA3N MeXay
CTPOEHNEM aTOMOB
XUMUYECKNX 3IEMEHTOB U
nepuoanyecknmM N3MmeHeHnem
CBOMCTB XMMUYECKNX
3MTIEMEHTOB N UX COeaMHEHUN B
COOTBETCTBUM C MOSIOXEHNEM
lMepuogunyeckon cnucrteme.

3. MNMpakTuko-
OPUEHTMPOBAHHbLIE
TeopeTnyeckne 3agaHnsa Ha
XapakTepusaum XMMNYECKNX
anemeHToB: «MeTannun4yeckue /
HemeTannmMyeckne CBOMCTBA,
3NEKTPOOTPMLATENBHOCTL U
CpPOACTBO K 3NIEKTPOHY
XUMWNYECKMX SNTEMEHTOB B
COOTBETCTBME C UX
3NIEKTPOHHbLIM CTPOEHMEM U
NosioXKeHMeM B Nepnoanveckomn
CUCTEME XUMUYECKNX
anemenToB .. MeHaoeneeBa»

Pa3gen 2.
XnmMmunyeckue peakumum

XapaktepusoBaTb
TUMbI XMMUYECKNX
peakuum

KoHTponbHas paboTa
«CTpoeHue BelwlecTBa n
XUMUYECKMe peakLum»

2.1

OK 01
OK 04

Tuvnbl XUMUYECKUX
peakunn

CocTaBndatb peakuun
coefMHeHNs,
pasnoxeHusi, obMeHa,
3ameLlleHus,
OKUCNUTENbHO-
BOCCTaHOBUTENbHbIE
peakuum

1. 3agaum Ha cocTaBneHune
ypaBHEHNN peaKLUun:

— COEANHEHUS1, 3aMELLIEHNS,
pasnoXxeHus, obMeHa;

— OKUCINTENBHO-
BOCCTAHOBUTENbHbIX peakLuii ¢
ncnonb3oBaHMEM MeToaa
3NeKTpoHHoro 6anaxca.

2. 3agaum Ha pac4yeT maccol
BellecTBa unm obbéma
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rasoB No U3BECTHOMY
KONmM4yecTBYy BellecTBa, Macce
nnn o6BEMY OAHOro 13
Yy4YacCTBYIOLLMX B peakumm
BELLECTB; pac4eTbl

mMacchbl (06bEMa, kKonnyecTsa
BelLlecTBa) NPOaYKTOB
peakuuu, ecnu ogHo u3
BELLeCTB UMeeT npumecu

2.2 onektponutnyeckaa |CoctaBnaTb ypaBHeHUs (1. 3agaHusa Ha coCTaBreHne
anccoumaums um XUMUYECKNX peakumn  [MOSEKYNSAPHbIX U MOHHbIX
WNOHHbIA OOMeH NOHHOro obmeHa ¢ peakumi ¢ ydacTmem KUcnor,
y4yactmem OCHOBaHWn N conen,
HeopraHM4Yecknx YyCTaHOBMNEHNE N3MEHEHNS
BELLECTB KMCNOTHOCTU cpeapbl
2. JlabopaTopHas paboTta
"Tunbl XnMmnyecknx peakumn”
3 Paspen 3. CtpoeHue |AccnepoBatb KoHTponbHas paboTa
M CBOMCTBA cTpoeHue n ceonctBa |«CBoMCTBA HEOPraHM4YecKux
HeopraHU4yecKnx HeopraHU4YecKux BelwecTB»
BelecTB BelwecTB
3.1 |[OK01 |Knaccudumkaums, Knaccudgumumposatb 1. Tect «HomeHknaTypa u
NMK4.4 [HoMmeHKNaTypa u HeopraHudeckme Ha3BaHWEe HeopraHNYecKnx
MK 4.6 |cTpoeHune BeLlecTBa B BELLECTB UCXoas U3 nx
HeopraHn4Yecknx COOTBETCTBUN C UX XMmn4eckom bopmyrbl Unu
BELLECTB CTpOEHMEM COCTaBrIEHNE XMMUNYECKOM

dopMynbl NCXOAA U3 HA3BaHWS
BellecTBa No MexayHapoaHON
U TpuBManbLHOM
HOMEHKNaType».

2. 3agaym Ha pacyeT MaccoBOM
Aonun (maccbl) XMMU4YeCckoro
anemMeHTa (coeguHeHuns) B
Monekyrne (cmecn).

3. MNMpakTnyeckne 3agaHns nNo
Knaccudukaumm,
HOMEHKNAaType U XMMUYECKNM
doopmyrnam HeopraHM4eCcKnx
BELLECTB Pa3fiMyHbIX KNaccoB.
4. MpakTnyeckme 3agaHus Ha
onpegeneHne XMMm4yeckomn
aKTUBHOCTU BELLECTB B
3aBMCMMOCTM BMaA
XUMMUYECKOW CBA3N U TUNa
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KpUCTanminyeckon peLeTkn

3.2

OK 01
OK 02
MK 4.4
MK 4.6

dun3nko-xmmmyeckne
CBOWCTBA
HeopraHM4Yeckmx
BELLECTB

YcTtaHaBnuBaTb
3aBUCUMOCTb (PU3NKO-
XUMUYECKNX CBONCTB
HeopraHn4yeckmx
BELLECTB OT CTPOEHUs
aTOMOB W MOMEKyr, a
Takke TMna
Kpuctannunyeckom
peLeTkn

1. Tect «OcobeHHOCTH
XUMWNYECKNX CBONCTB OKCMOOB,
KMCNOT, OCHOBaHWNA,
aMdOTEPHbIX TMOPOKCUAOB U
coneny».

2. 3apgaHua Ha cocTaBneHue
YPaBHEHUN XUMUYECKNX
peakuumn ¢ ydacTMem npocTbiX
N CNOXHbIX HEOPraHN4YEeCKMUX
BELLECTB: OKCMOO0B METarnsos,
HemMeTasnnoB 1 aMOTEPHbIX
3/IEMEHTOB; HEOPraHNYeCKNX
KUCMOT, OCHOBaHUN U
aMOTEPHbIX TMAPOKCUAOB,
HeopraHN4Yecknx conewn,
XapakTepUsyoLmx nx
CBOWCTBA 1 CNocobbl
NoSy4eHus.

3. MNpakTuko-
OPWEHTMPOBAHHbLIE
TeopeTnyeckne 3agaHus Ha
CBOMCTBaA U nosryvyeHve
HeopraHN4Yecknx BeLLECTB
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3.3 |OK01 [MoeHTndukaums NcenepoBaTtb 1. MNMpakTuko-
OK 02 |HeopraHu4eckux KayeCTBEHHblE peakuun |(OpueHTUpoBaHHbIE 3a4aHNA NO
OK 04 |BewecTB HeopraHN4Yecknx COCTaBIIEHNIO XUMUNYECKUNX
BELLECTB peakuumn c yqactmem
HeopraHN4YecKnx BELLECTB,
MCcnonb3yembliX Ans Ux
noeHTnduKauunu.
2.JTabopaTopHas paborta:
“‘UboeHTndurkayms
HeopraHn4Yecknx BeLlecTs”
4 Paspen 4. CtpoeHue |AccnepoBatb KoHTponbHas paboTa
M CBOMUCTBA CTpoeHue n ceomcrbea |[«CTtpoeHune n cBomcrtea
opraHu4yeckmx OopraHnyeckux OpraHu4YecKux BelecTB»
BelecTs BellecTB
4.1 |OK01 [Knaccudukaums, KnaccudvumposaTb 1. 3agaHna Ha cocTaBneHue
MK 4.4 |cTpoeHune un opraHuyeckue Ha3BaHWN OpraHNYecKnx
MK 4.6 |HOMeHknaTypa BellecTBa B CoeINHEHUI NO TpMBMarbHOM
OpraHNYecKnx BELLECTB |COOTBETCTBMM C UX NN MeXayHapOoaHOWN
CTpOEHNeM cuctemMaTnyeckom
HOMEHKMaType.
2. 3apgaHua Ha cocTaBneHue
MOJSTHbIX U COKPALLLEHHbIX
CTPYKTYPHbIX (hopMyI
OpraHn4yecknx BeLLecTB
OTAeNbHbIX KIaccoB.
3. 3apgaun Ha onpeaeneHue
npocrtenwen popmynbl
OpraHNYyecKon MOJIeKyIbl,
NCXoaa U3 3NIEMEHTHOro
coctaBa (B %)
4.2 |OK01 |CsounctBa YcTtaHaBnuBaTb 1. 3apaHua Ha cocTaBnenne
OK 02 |opraHunyeckunx 3aBUCUMOCTb (PU3NKO-  |ypaBHEHUN XMMUYECKUX
OK 04 |[coeanHeHun XUMUNYECKNX CBONCTB peakuumn c yqactmem
MK 4.4 OpraHM4yecKnx BeLWecTB |OpraHM4YecKnx BeLlecTB Ha
MK 4.6 OT CTPOEHUSA MONeEeKysl  |OCHOBaHUK UX CcOCTaBa U

CTPOEHUA.
2. 3agaHuns Ha cocTaBreHmne
YPaBHEHUN XMMUYECKNX
peakuum, UNNICTPUPYOLLUX
XUMUYECKNE CBONCTBA C
y4eTOM MEXaHU3MOB
NPOTEeKaHNS OaHHbIX Peakunin n
reHeTU4YeCcKon CBA3N
OpraHM4YecKnx BeLLecTB
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pasHbIX Kaccos.
3. Pac4yeTHble 3agayn no
YpaBHEHUAM peakuun ¢
y4yacTMeM OpraHnyYecknx
BELLECTB.

4. JlabopaTopHas paboTta
“MpeBpalleHns opraHNYecKnx
BeLLeCTB Npu HarpesaHun"

4.3 |OK01 [(MaeHTudukayms WceneposaTb 1.[MpakTUKo-OopMeHTUPOBaHHbIE
OK 02 |opraHun4yeckunx KayeCTBEHHble peakuuun (3agaHnsa No CoOCTaBfIEHMUIO
OK 04 |BewecTB, NX 3Ha4YEHNE |OpraHNYECKNX XUMNYECKUX peakuunm ¢
NMK4.4 |1 npumeHeHne B COeVHEHU OTAESbHbIX |y4acTUeM OpraHUYeckux
MK 4.6 |ObiTOBOW M KnaccoB BELLEeCTB, B T.4. UCNOMb3yeMbIX
NpPOM3BOACTBEHHOM Ans ux ngeHtudukaumm B oIty
AeAaTenbHOCTH N NPOMBbILLITIEHHOCTH.
yernoaeka 2.JTabopaTopHas pabora:
“‘NoeHTndukaumsa
OpraHNUYyecKnx coeanHeHumn
oTaenbHbIX Knaccos”
5 Pasgen 5. XapakTtepusoBaTb
KuHeTu4yeckue n BIIUSIHME Pa3fIMYHbIX
TepMoaAnHamMu4yeckme (hpakTopoB Ha
3aKOHOMEpPHOCTH paBHOBecue u
NnpoTeKaHuA CKOPOCTb XMMNY€CKUX
XUMMYECKUX peakuun peakuum
5 [OK01 |CKOpOCTb XMMUYECKUX |XapaKTepu3oBaTb [MpaKkTNKo-opUeHTUPOBaHHbIE
OK 02 |peakuuin. XMMUYeCKOe |BNUSIHUE KOHLIEHTPAUUKN |TeopeTUveckme 3agaHnsa Ha
MK 4.4 |[paBHOBecue pearnpyoLwmnx BELWECTB |aHann3 oakTopoBs, BIIUSIOLLNX
MK 4.6 N TemnepaTypbl Ha Ha M3MEHEHNE CKOPOCTH
CKOPOCTb XMMUYECKUX  |XMMUYECKOWN peakuumn.
peakuunn [MpakTMKo-OpMEHTUPOBAHHbIE
XapaktepunsoBaTb 3a4aHus Ha NpMMeHeHne
BNUSIHNE U3MEHEHNSA npuHumna Jle-lWatenbe ans
KOHLIEHTpaumnn HaxOXXAEeHUs1 HanpaBreHus
BELLECTB, peakumnn CMELLIEHNs1 paBHOBECUS
cpebl N TeMnepaTtypbl  [XMMUYECKOW peakuum n aHanua
Ha cMeLleHune drakTOpOB, BIIMSAOLLMX HA
XUMUNYECKOrO CMELLEHME XMMUNYECKOro
paBHOBeCUS paBHOBECUS
6 UccnepoBaTb

Paspen 6. PacTtBophbl

MCTUHHbLIEPACTBOPLI C
3agaHHbIMU
XapakTepuctnKkamm
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6.1 |OK 01 [[MoHaATMe o pacTBopax |Pasnunuatb UCTUHHbIE |1. 3agayn Ha NPUroTOBMEHNE
OK 02 pacTBoOpbl pacTBOpPOB.
MK 4.4 2. MNpakTukKo-
MK 4.6 OPVEHTUPOBAHHbIE pacyYeTHblEe
3a4aHnsa Ha OucnepcHble
CUCTEMBI, NCMOSb3yEMbIE B
ObITOBON M NPOM3BOACTBEHHON
OesaTenbHOCTN YeroBeka
6.2 |OK01 |WccneposaHne WccneposaTth (pmsuko- |JlabopaTopHasa paboTta
OK 04 |cBowncTB pacTBOpOB Xnmmyeckme csonctea |“lNpurotoBneHne pacTesopos”
MK 4.4 WCTUHHbIX pacTBOPOB
MK 4.6

Il | MpodeccMoHanbHO-OpUEeHTUPOBaHHOE coAepKaHMe (coaepKaHue NpuKnagHoro

moayns)

7 Paspen 7. OueHuBaTtb 3awmTa Kerca (c yueTom
Xumus B ObITY U nocneacTBus oyaywen
NpPou3BOACTBEHHON |ObLITOBOU U npodeccuoHanbHoOmn
OeATeNnbHOCTH NPOu3BOACTBEHHOW |AeATEeNbHOCTH)
yenoBeka OeATeNbHOCTHN

yenioBeKa ¢ No3vuLuun
3Kosiornyeckomn
6e3onacHocTU
OK 01 |Xvmusa B ObITYy 1 OueHuBaTb Kenc (c yyueTom Byayuien
OK 02 |npon3BoacTBEHHOM nocnencTeus ObITOBOM |NpodeccrMoHanbHom
OK 04 |geaTtenbHOCTU N NPON3BOACTBEHHOMN 0eaTenbHOCTN)
OK 07 |4yenoBeka AesaTenbHOCTH Bo3MOXHble TeMbl KENCOB:
MK 4.4 yernoseKka ¢ nNo3uuumn 1. MNoTennexnne kNnumaTa u
MK 4.6 9KONOrnM4yeckom BbICBOOOXAEHNE ra3oBbIxX
©e3onacHocTu rmopaToB CO AHA OKeaHa.

2. bynyuwme matepuans! ans
aBua-, MalLnHO- U
NpnBopOCTPOEHUSI.

3. HoBble maTepuans! gns
COJSIHEYHbIX DaTapen.

4. JlekapcTBa Ha OCHOBe
pacTuUTenbHbIX NpenapaTos
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