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Mporpamma yyebHON gucumnnnHbl Xmmusa paspabotaHa B COOTBETCTBUM C TpeboBaHMAMM
degepanbHOro rocygapctBeHHoro obpasoBaTenbHoro crtaHgapta (ganee — OI0OC)
cpenHero obuiero obpasoBaHusl, yTBEPXKAEHHOIO npukasom MuHuctepctea obpasoBaHns U
Haykmu P® ot 17 maa 2012r. Ne 413 (C m3MeHeHussMu 1 JonoriHeHusmK); opsagkom
opraHusauum K ocyulecTBrneHns obpasoBaTenbHON OeATEeNbHOCTU MO OCHOBHbLIM
obuieobpasoBaTenbHbIM  NporpaMmmamMm - obpasoBaTernbHbIM NporpaMmamM  HadanbHOro
obuiero, ocHoBHOro obuiero un cpegHero obLiero obpasoBaHns, YTBEPXKAEHHOIO MPUKa3oMm
MuHnpocesaweHns Poccun  0128.08.2020r. Ned42, depepanbHon obpasoBaTesibHOM
nporpammbl cpegHero obuiero obpasoBaHus, yTBepXXAeHHON npukasoM MuHNPOCBSLLEHUS
07123.11.2022rr Ne1014, NMucemom MuHnpocselenna Poccun ot 01.03.2023 Ne 05-592 «O
HanpaBfieHMM pekoMeHgaumny (BMecte ¢ «PekomeHgauusiMM No peanusauuu cpegHero
obulero obpasoBaHus B npegenax OCBOEHMs obOpasoBaTenbHOW MporpamMmMbl CpeaHero
npodeccnoHanbHoro obpasoBanusy), ProOC cpegHero npogeccmoHanbHOro obpasoBaHus,
(nanee — CI10O) no cneunansHocth: 08.02.01CTponMTENBLCTBO M 3KCNNyaTaunsa 3gaHum u
COOPYXEHUN, NpuMepHon paboden nporpammon no obuieobpasoBaTesibHOM AUCUUNIIUHE
«Xumua» ana  npodeccrmoHanbHbiX 00pasoBaTenbHbIX OpraHusaumi, paspaboTaHHON
IOy AMNO UPMO, 2022r yteBepxaeHHOM Ha 3acefaHnm CoseTa No oueHKe CoAaepKaHus
M KadecTBa nNpUMeEpHbIX paboymx nporpamm o06Leobpa3oBaTenlbHOrO U CcoumanbHO-
rYMaHUTapHOro LMKNOB cpegHero npodeccmoHansHoro obpasosanus, MNpoTtokon Ne 14 ot
30.11.2022r.

OpraHnsauunsn-paspaboTyumk:

BIMOY «KypraHckuii rocyaapCTBEHHbIN KONNe,K»

PaspaboTtuuk:

KaTtupknHa MHHa BnagmmupoBsHa, npenogasatens BIMTOY «KypraHckun rocygapCTBEHHbIN
KONMeK»
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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
uukna obpasoBatenbHon nporpammbl B cooTBeTcTBuM ¢ OIFOC no cneumanbHOCTU
08.02.01CTpounTenbCTBO M IKCNIyaTtauns 34aHui U COOPY>KEHWUN.

1.2. Uenu n nnaHnpyemblie pe3yrnbTaTbl OCBOeHUA OAUCLUUNMTINHDI:

1.2.1. Llenb obweobpa3oBaTenbHON ANCLUNIIUHbI

dopmMmpoBaHMe Yy CTyOeHTOB MpPeACTaBNEeHNA O XUMUYECKOM COCTaBMSOLLEN
€CTeCTBEHHOHAY4YHOW KapTUHbl MUpa KaK OCHOBbl MPUHATUSA pPELUEeHUA B XXU3HEHHbIX WU
NPOM3BOACTBEHHbIX CUTYaLMSAX, OTBETCTBEHHOIO NOBEAEHWS B MPUPOAHOM cpeae.

1.2.2. MnaHupyeMble pe3ynbTaTbl OCBOEHUS AUCLUMNIIUHbLI B cooTBeTCTBMM ¢ ®IOC
CIMNO n Ha ocHoBe ®IrOC COO
Ocoboe 3HayeHue gucuunnmHa umeeT npu  dopmmpoBaHun  OK  u  TIK



Kog un

MnaHnpyeMbie pe3ynbTaTbl 0CBOEHUSA ANCLUNIIUHDI

HanMeHOBaHue

copmMmupyemMbIx O6uwume AucuunnuHapHble

KOMNeTeHUUN

OK 01. B yacTtu TpyaoBOro BOCNUTaHUA: - BNageTb CUCTEMOM XUMWYECKUX 3HAHWW, KOTopasl BKIOYaEeT:
Bbibupatb - FOTOBHOCTb K TpyAy, OCO3HaHMe OCHOoBoOMonarawwme nMnoHATUS  (XMMUYECKUM  3NEMEHT,  aToM,
cnocobsbl LeHHOCTN MacTepcTBa, Tpyaontobue; 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 yHnBepcanbHbIMU y4eOHbIMM
no3HaBaTeslbHbIMU AENCTBUAMMU:
a)ba3oBble 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.
Mcnonb3oBaTb
COBPEMEHHbIE
cpeacTtea
noucka, aHanusa
n
MHTepnpeTaumm

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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MHopMaLUn 1
NHJOPMAaLNOHHbI
€ TexXHosorum
AN BbINOSTHEHUSA
3agav
npodgeccmnoHanb
HOW
OeATenbHOCTU

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:

- Bragetb  HaBblkaMy  MONyYeHUs
MHGOPMaLMN M3 UCTOYHWMKOB  pasHbiX
TUMOB, CaMOCTOSATENbHO OCYLLECTBISATb

nouck, aHamus, cucTematusaumio U
NHTepnpeTauuio MHPopMaUun pasnnyHbIX
BMOOB 1 ¢hopM NpeacTaBneHuns;

- 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
peakumi n opMynupoBaTh BbIBOAbl HA OCHOBE 3TUX Pe3yrbTaToB;
-yMe€Tb CaMOCTOSITENIbHO MMAaHNMPOBaTb U MNPOBOAUTb XUMUYECKUN
9KCNEPUMEHT (MOofny4YeHne U U3yYyeHue CBOWCTB HEeOpraHm4yeckux WU
OpraHM4yecKnx BeLecCTB, Ka4yeCTBEHHble peakuuu YrneBogoponoB
pasnU4YHbIX  KMaccoB W  KUCMOPOACOAEPXaLnX  OpraHn4ecKmx
BELLECTB, pelleHne aKCnepuMeHTanbHbIX 3agday Mo pacrno3HaBaHuWIo
HeopraHM4Yeckux 1 opraHM4YeckMx BeLLecTB) ¢ cobniogeHnemMm npasun
besonacHoro obpalweHnsa Cc BewectBamMu U nabopaTopHbIM
obopygoBaHuewm, dopmynmpoBaTb uenu nccnegoBaHmg,
npegocTaBnNATb B pasfMYHON popme pesynbTaTbl KCNEePUMEHTA,
aHann3nposaTb N OUeHUBaTb NX JOCTOBEPHOCTb




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

OK 07. B obnacTtnakonornyeckoro BOCNUTaHNS: - chopmmpoBaTb MpPeaCcTaBlEeHUA: O XMMUYECKOW COCTaBIISOLLEN
CopenictBoBaTb |-  CPOPMUPOBAHHOCTb  3KONIOMMYECKOWN | €CTECTBEHHOHAYYHOW KapTUHbI MWpa, PO XUMUM B MO3HAHMU
COXpaHeHuto KynbTypbl, NOHMMaHue BMUSHUA | ABNEHUN Npupoabl, B (OPMUPOBAHUM MbIWMAEHUA W KyNbTypbl
oKpyXatoLen coumnanbHO-3KOHOMMYECKMX MPOLIECCOB Ha | NMIMYHOCTKN, ee (YHKUMOHAmNbHOMW FpaMOTHOCTK, Heobxogumon ans
cpenpbl, COCTOSIHME MNPUPOLHON U COUMANbHOWM | peLlEHNs MpPaKTUYECKMX 3ajady W 3KONormyeckn OBOCHOBAHHOMO
pecypcocbepexe | cpeabl, OCO3HaHue rno6anbHOro | OTHOLLEHUST K CBOEMY 3[10POBbLIO U NPUPOLHOW Cpeae;
HUIO, NPUMEHSITL | XapakTepa 3KONorm4yeckux npobnem; - ymMeTb cobniogaTb npaBuna 3KOMOMMYECKU LenecoobpasHoro
3HaHusA 06 - NnaHMpoBaHMe W  OCYLLIECTBNEHUE | MOBeAeHMS B ObITy M TpygoBOM OEATENbHOCTM B LENSAX COXpaHeHUs
N3MeHeHNN AENCTBUM B OKpyXatloLlen cpede Ha | CBOEro 340pOBbA U OKpyxawLlen MNpupoaHon cpefbl; yYuTbiBaTb
KnMmara, OCHOBE 3HaHWs Uenel  yCTOMYMBOIO | ONACHOCTb BO3AEWCTBMS Ha >KUBble OpPraHu3ambl OMNpeAeneHHbIX
NPUHUMNbI pa3BUTUSI YENOBEYECTBA; BELLECTB, MOHMMAasi CMbICIT MokKas3aTenst npefernbHOM [OoMnyCTUMOWN
Gepexnuneoro aKTUBHOE HenpusiTue AENCTBUN, | KOHLEHTpaUuu;
NPOM3BOACTBA, NPUHOCALLMX Bpe OKpYXatoLLEen cpeae; - YMeTb MPOrHO3MpoBaTb, aHANM3MpoBaTb M OLEHMBaTb C MO3ULIMK
3P PEKTUBHO - yMeHune NPOrHO3npoBaThb | IKOSIOrMYECKOMN B6esonacHoCcTH nocneacTeus OblTOBON "
OEeNCTBOBaTHL B HebnaronpusiTHble 9KONOrM4yeckne | NPON3BOACTBEHHON  AEATENbHOCTM  YenoBeka, CBSI3aHHOW  C
YypesBblYanHbIX nocneacTeums npeanpuHMMaeMbix | nepepaboTKoM BELLECTB; MCMOMb30BaTb MOMYyYEHHble 3HaHWS AOns
cuUTyaumusax AENCTBUIA, NpeaoTBpallaTth uXx; NPUHATUS TPAMOTHBIX PeLleHnn Npobnem B CUTyaunsix, CBA3AHHbIX C
- pacluMpeHue onbiTa AeATEeNbHOCTU | XUMUEN; - yMEeTb OCO3HaBaTb OMACHOCTb BO3AEWCTBMS Ha XKUBble
SKOITOrMYECKON HanpaBneHHOCTY; OpraHvM3Mbl OMpPeAEernieHHbIX BELLECTB, MOHMMAasi CMbICIT MokasaTterns
- OBNageHne HaBblkamn y4ebHo- npeaenbHOW OOMYCTUMOW KOHLEHTpauuKn, U MOSICHATL Ha npumepax
nccrnenoBaTenbCKON, MPOEKTHON U CcNocobbl yMEHbLUEHMS U NPEeAO0TBPALLEHNS X BPEOHOrO BO3AENCTBUS
coumnanbHON OessTenbHOCTH Ha OpraHn3M YenoBeka.
- ObICTPOE OCBOEHUNE M NPOAYKTUBHOE - YMeTb faBaTb TeopeTudeckoe 06OCHOBaAHWE XMMUYECKUX Npobnem,
MK1.1. MCMofb30BaHNEe BCEro HOBOTO, YTO C KOTOPbIMW BCTPEYAETCS CTPOUTENb B NPAKTUYECKON OeATENbHOCTY;
Monbupats NOSIBNAMNOCh B XUMUYECKON HayKe; - 3HaTb OOLIME CBedeHWs O CTPOUTENbHbIX Martepuanax, Wux
Hanbonee - 000CHOBbIBaTL BbIOOP CTPOUTENbHbBIX— CBOWCTBax, cOCTaBe, cnocobax Nnpon3BoacTBa U NPUMEHEHWM;
onTMMarbHbIe MaTepuarnoB KOHCTPYKTUBHBIX AMEMEHTOB | - 3HATb XMMUYECKYIO NPUPOAY CTPOUTENbHBIX MaTepUaros;
PELUEHVS 13 orpaxaaroLmx KOHCTPYKLWNA; - 3HaTb XMMWYECKNE BMEMEHTbI, BXOASLLME B COCTAB HEOPraHNYeCKNX
CTPOUTENBHbIX - NNaHMpoBaTh 1 peanu3oBaTb CTPOUTENbHBIX BSXKYLLIMX MaTepuanos;
KOHCTPYKUMN U cobcTBEHHOE NMPOodECCUOHANbLHOE U - 3HaTb XMMMNYECKNE OCHOBbI B TEXHOMOMWN CTPOUTENbHbIX paborT;
maTtepuanos, - 3HaTb MO KakMM XMMWYECKUM

paspabaTbiBaTb

JINYHOCTHOE pa3BUTUE,
- OCYLWLECTBIIATb NOUCK, aHaINn3 n

TEXHONOMNMAM CTPOUTETIbHbIE
MaTepumalbl NPON3BOOATCA,
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y3nbl U getanm
KOHCTPYKTUBHbIX
9N1EMEHTOB
30aHUN "
COOPYXXEeHU B
COOTBETCTBUU C

MHTepnpeTaumo nHpopmMauuu,
HeobxooMMoW NS BbINOSTHEHUS 3aaad
npodgeccnoHanbHoON AeATENbHOCTH;

- NCnonb3oBaTb MHPOPMaLMOHHbIE
TEXHOs10rMm B npoeccroHansHom
AeATenbHOCTH;

— 3HaTb NpUMeHeHne n BHegpeHne HOBbIX NOJIMMEPHbIX MaTepunarnos,
nnacTtn4ecknx macc, CUHTETUYECKUX BOJIOKOH, Kay4dyKOB, BSXYLLUUX
BelleCTB B OTAEJIOHYHbIX MaTepuarnax.

YCIOBUAMM - YMETb BblICKa3biBaTb 1 060CHOBbLIBATL
3KcnnyaTauun n | CBOW CYXOEHUS;
Ha3Ha4YeHUaAM - YMETb CBA3blBaTb TEOPUIO C MPAKTUKOMN,
pellaTb NpakTUyeckne 3agaym
MK 3.5. - rOTOBHOCTb K CamMopasBUTUIO, | - 3HaTb KakMe XUMWUYECKMe COCTaBfisloWMe  CTPOUTENbHbIX
O6ecneyunBaTb CaMOCTOATENBHOCTM M CAMOONPEOENEHNIO; | MaTepmnanoB MOryT MNOBMMATL Ha  KavyecTtBO, 6e30nmacHOCTb,
cobnoaeHue -oBrnageHve HaBblKamu y4ebHO- | MPOYHOCTb, AONTOBEYHOCTb CTPOALLMXCA OOBEKTOB;
TpeboBaHuit nccneoBaTenbCkow, NPOEeKTHON Wi — Bnagetb  OCHOBHbIMW  MeTOAaMW  Hay4yHOro  MO3HaHUS,
oxpaHbl Tpyaa, counanbHOn OeATeNbHOCTY; NCMonb3yeMbIMN B XUMUK: HABMOAEHNEM, ONNUCAHUEM, UBMEPEHUEM,
6e30MacHOCTH OCBOEHHbIE OBYy4aILLMMKCS | 3KCIEePUMEHTOM:;
KU3HEAEATENbHO MexnpeaMmeTHble noHATUA Wi- ymeTb obpabaTbiBaTb, OOBACHATbL pe3ynbTaTbl MNPOBEAEHHbIX
CTU 1 3aLLMTY YHUBEpPCalibHblIE y‘-|e6Hb|e OENCTBUA | onbITOB U JenaTtb BbIBOAbI;
OKpYKaloLLLEi (perynsiTueHble, _ No3HaBaTeJIbHbIE, | - rOTOBHOCTL WM CMNOCOOHOCTb MPUMEHATb MeToAbl MO3HAHUA Mpu
KOMMYHVKaTUBHbIE); peLleHnn NpakTU4eCcKnx 3agay;
cpe/bl Npi - CMnocobHOCTb MX WCMOSMb30BaHUA B | — gnaaeTb npaBunamMm TEXHUKM BEe30nacHOCTM MpPU MUCMNOSb30BaHUK
BbINOJIHEHUN No3HaBaTenbHON M CoLManbHON NPAaKTUKE, | xMUYECKUX BELLECTE;
CTpOWUTENBHO- FOTOBHOCTb K CaMOCTOSITENIbHOMY | - obecneumBaTb cobniogeHnss  TpeboBaHWii  oxpaHbl  TpyAa,
MOHTaXHbIX, B nnaHNpoBaH1to n OCYLLECTBNEHNIO | 6e30MaCHOCTN XU3HEAEATENbHOCTM WM 3alUUTbl OKpyXKaloLlen cpeabl
TOM 4Hucne y4ebHON  [eATenbHOCTW,  OpraHv3auuv | npy BbINOMHEHWUM CTPOUTENbHBIX PaBoT Ha O6bekTe KanuTanbHOro
OTAENOYHbIX y4ebHoro coTpyaHn4ecTBa C | cTpouTenbCTBa;
paboT, neaarorn4yeckumn paboTHWkamu W |- BnageTb npaBunamMum TEXHUKM GE30MacHOCTM NpU MCMNOSb30BaHUN
PEMOHTHbIX CBEpPCTHMUKaMMW, ‘I_,< y4qyacTtuio B I'IOCTpoeHMI‘./'I XUMNYECKMX BELLECTB;
paboT 1 pabot nHAvBuAYyanbHoOU 0bpa3oBaTeNlbHOM | - 3HaTh MeToAbl OKasaHWS MepBOi MOMOLYM NOCTPafaBLUMM NpU
no TpaekTopuun;, 5 HecyacTHbIX cnyyasX; Mepbl agMUHUCTPATUBHOW W YrorioOBHOMU
PEKOHCTPYKLMM 1 | FOTOBHOCTb K aKTVBHOW AEATENBbHOCTN | oTBETCTBEHHOCTY, NpMMeHsAemMble  Mpn  HapyLieHum Tpe6OBaHVIIZI
aKCMAYyaTaLMM TEXHOOrn4eckoun n couManbHOM | oxpaHbl Tpyda, MNoXapHoW 6e30nMacHOCTU M OXpaHe OKpyXKatoLewn
HanpaBMneHHOCTH, CMOCOGHOCTH | cpepbl
CTPOUTENIbHBIX VHULMMPOBAT, NNaHMPOBaTh "
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06beKTOB CaMOCTOATENbHO BbIMOMNHATb Takyto
AeATenbHOCTb;
- WHTEepec K pasfuMyHbiM  cdepam
npodeCccnoHanbHON AeATeNnbHOCTU
MK 6.1. Npuemka | - rOTOBHOCTb K CaMOpasBUTUIO, | - UCMONb30BaHNENPOOYKLUMN XUMUYECKON NPOMBbILLIIEHHOCTMU:

N XpaHeHue
CTPOUTENbBHbIX U

BCMOMOraTesnbHbl
X MaTepuarnos u

obopynoBaHus

CaMOCTOATEIIbHOCTU N CaMoorpeaenieHuto;

-OBnageHne HaBblkaMu y4yebHo-
ncecnenoBaTeNbCKoON, NPOEKTHOMN "
coumnanbHON OeATEeNnbHOCTU;

OCBOEHHbIe obyvarowmmmcs
MeXnpeamMmeTHble NOHATUSA "
yHUBEpCarnbHble y4yebHble JEencTBus
(perynsitMBHble, no3HaBaTesbHble,
KOMMYHUKaTUBHbIE);

- CNOCOOHOCTb WX WCNOMb30BaHUA B
no3HaBaTesIbHOM U coumarbHOM NpaKkTUKe,

rOTOBHOCTb K CaMOCTOATENBHOMY
NnaHMpPOBaHMIO n OCYLLECTBMNEHUIO
yyebHOM  OesaTenbHOCTM,  OopraHu3auuu
yyebHoro coTpyaHun4yecTBa c
negarormyeckumm paboTHMKaMun n
CBEPCTHUKAMM, K y4acTMO B MNOCTPOEHMMU
NHOMBUAYaNbHOMN obpasoBaTtenibHOM
TpaekTopuu;

- TOTOBHOCTb K aKTUBHOW [OeATENbHOCTU
TEXHOMNOrM4YeCcKomn " counanbHomn
HanpaBiEHHOCTH, CnocobHOCTb
MHULMMPOBATD, nnaHMpoBaTb "
CaMOCTOATENTbHO BbIMNOJTHATb Takyto
AEeATEeNbHOCTb;

- VHTEpec K pasnuMyHbiM  cdepam

npodeCccnoHanbHON 4eATeNnbHOCTU

NPUMEHEHNS U BHEOPEHNS HOBbIX

KOHCTPYKLMOHHBIX MNOSIMMEPHbIX MaTepuarnos,

NNacTUYecKUx Macc, CUHTETUYECKUX BOSTOKOH,

Kay4yKoB, BSXKYLLMX N OTOENOYHbIX BELLECTB U

MHOMMX OPYrnX NOSIe3HbIX NPOLYKTOB

©onbLION 1 Manon XMMWUK;

- yrnybneHue, paclumpeHme n cuctemMaTmsaums 3HaHUn O CTPOEHNN,
CBOWCTBAaXx, MPUMEHEHUN BELLECTB U UX COEQUHEHWUN,

- BHepeHne HOBENLLUX JOCTUMXKEHUA XUMUK B CTPOUTENBHOE 4ENO;
- 3HaTb HOMEHKIIATYpPbl U1 OCHOBHbIE XapaKTEPUCTUKN CTPOUTESBbHbLIX U
BCNoMoraTesibHbIX MaTepuanoB 1 060pyaoBaHus; CTaH4apThbl U
TeXHUYEeCKne yCcnoBusa Ha XxpaHeHne CTPOUTESNbHbLIX U
BCNoOMOraTesibHbIX MaTtepmnanoB n 06opyaoBaHus
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2. CTPYKTYPA U COOEPXXAHUE OBLLEOBPA3OBATENLHON AUCLUMMNUHbI «XUMUA»

2.1. O6bem gucumnnnHbl U BUAbLI y4eOHOM paboTbl

Bua yue6HOM paboThl O6bem B yacax
O61bemM ob6pasoBaTenibHOW NporpaMmMbl AUCLUNIIUHDbI 72
B T.Y.

OcHoBHoOe coaepxaHue 64
BT.Y..

TeopeTnyeckoe obyyeHne 30
npakTnyeckne 3aHAaTus 24
nabopaTopHble 3aHATUS 10
MpodheccrmoHanbLHO-opeHTUPOBaAHHOE coaepXKaHue 6
(conepxaHue npuknagHoro moayns)

BT. Y.

TeopeTnyeckoe obyyeHme 2
npakTuyeckne 3aHAaTus 4

NMpomexyToyHasa aTrecTauma (3a4ver)
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2.2. TemaTU4yeCcKUin nNnaH u coagepxxaHmne AUCUMUNIIUHDbI

HanmeHoBaHue PopmMmupyem
CopepxxaHue yyebHoro matepumana (0OCHoBHoe U npoceccmoHanbHo- O6bem
pasaenos u OpPUEeHTUPOBaAHHOE), NabopaTopHbIe U NPaKTUYeCKUe 3aHATUSA, NPUKNAAHON MoAay b yacoB ble
TemM KOoMneTeHuUn
1 2 3 4
OcHoBHOe cofiepxaHue 64
Paspen 1. OcHOBbI CTpOEHUA BeLlecTBa 6
Tema 1.1. OcHoBHOe cogepxaHue 4 OK 01
CtpoeHue 1. CTpoeHMne aTOMOB XMMUYECKNX INIEMEHTOB U NPUpPoaa XMMNYECKOWN CBA3M.
aTtomosB CoBpemeHHas wMopgesnb CTpoeHuA atoma CUMBOMMYECKUMN $3bIK XUMUWU. XUMWUYECKUI
XNMUYECKNX 3NeMeHT. DNeKTPOoHHasa KoHdurypaums atoma. Knaccudumkaumsa XmmMmyecknx afeMeHToB (s-, 5
AN1EMEHTOB U p-, d-anemeHThbl). BaneHTHble anekTpoHbl. BaneHTHOCTb. QNeKTpoHHas npupoaa XMMUYeCKON
npupoaa CBA3W. OneKkTpooTpuuaTenbHOCTb. Buabl XuMmnyeckonm CBSA3M  (KOBaneHTHasl, WOHHas,
XMMUYECKON MeTasnnmyeckasi, BogopogHas) n cnocobbl ee obpasoBaHus
CBA3N 2. Mpaktuyeckaa paborta Ne1 PelweHune 3agaHMM Ha MUCNONb30BaHME XMMWYECKOM
CUMBOJIMKMN U Ha3BaHUN COeANHEHUN.
PelwieHne 3apaHni Ha Mcnonb3oBaHNE XMMUYECKOW CUMBOIMKU M Ha3BaHWW COEOUMHEHUN MO
HOMEHKMNaType MexayHapoAHOro Coto3a TeOPEeTUYECKON U MPUKNagHON XUMUN U TPUBUATbHbIX
Has3BaHUN AN COCTaBMIEHUA XUMUYECKUX (POpMyN OBYXaTOMHbIX COE€AMHEHUMN (OKCMAOB, 2
CcynbMaoB, rMAPUAOB U T.MN.) U APYTMX HEOPraHNYECKUX COEQUHEHNI OTAENbHbIX KNaccoB.
lMpakTnyeckne 3agaHUs Ha YCTaHOBMEHWE CBA3W MeXAdy CTPOEHWEM aTOMOB XUMUYECKUX
9NIEMEHTOB W MEPUOAUYECKUM U3MEHEHMEM CBOWCTB XUMUYECKUX IJNIEMEHTOB U UX
COEeWHEHU B COOTBETCTBUU C NonoxeHuem lNepnoanyeckon CUCTEMbI.
Tema 1.2. OcHoBHOe copepxaHue 2 OK 01
Neproamnyeckun 3. MpakTtuyeckan pabota Ne2 Mepuoguyeckas cucrema xummyeckux anemeHtTos [1.U.
3aKOH 1" MeHpeneeBa.
Tabnuua [.U. ®uandecknn cmbicn  lNMepunogmyeckoro 3akoHa [O.U. MeHgeneeBa. 3akOHOMEPHOCTU 5
MeHoeneesa N3MEHEHNSA CBOMNCTB XMMUYECKMX INIEMEHTOB, 06pasyeMbiX UMW NPOCTbIX U CIIOXHbIX BELLECTB

B COOTBETCTBMM C TMOJSIOKEHNEM XUMMUYECKOro anemMeHTa B [lepuogunyeckon cucteme.
MwupoBo33peHyeckoe M Hay4dyHoe 3HadeHue [lepuoguyeckoro 3akoHa [O.M. MeHpeneesa.
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MporHosbl [.1. MeHaoeneeBa. OTKpbITUE HOBbLIX XUMUYECKUX AIEMEHTOB.

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

Paspgen 2. Xumunyeckune peakumm 10
Tema 2.1. Tunbl | OCHOBHOE coaepXKaHue 4 OK 01
XVMUYECKMX 4. TWnbl XMMUYECKUX PeaKLUN. OK 04
peakumm Knaccudpmkaumss M Tunbl XMMUYECKMX peakuun C y4acTUEM HeOpraHMYeckux BeLLECTB.

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

peakunii ropeHunsl, OKUCNEHNA-BOCCTAHOBIIEHMS. 5

YpaBHEHNS  OKUCMEHUS-BOCCTAHOBMEHNUS. CteneHb  OKMCNEHWUS. Okucnutens  u

BoccTaHoBuTenNb. CoCTaBneHne n ypaBHMBAHWE OKUCIUTENbHO-BOCCTAHOBUTENbBHbLIX peakuni

MEeTOLOM 3reKTpOoHHOro 6anaHca. OKMCRMTENbHO-BOCCTAHOBUTENbBHbIE peakuMM B npupoae,

NPON3BOACTBEHHBLIX NPOLECCaX N XXU3HEAEATESTbHOCTU OPraHN3MOB.

5. MpakTu4yeckas paborta Ne3 KonnyecTtBeHHble OTHOLIEHUA B XUMUMN.

OCHOBHblE KONMMYECTBEHHbIE 3aKOHbl B XMMWUW WU pacyeTbl MO YPaBHEHUSIM XUMUYECKUX

peakuuin. Monb kak egnHuua konnyecTea BellecTBa. MonspHasa macca. 3akoHbl COXpaHEeHUs 5

Maccbl U 3Heprun. 3akoH Asoragpo. MonspHbin 06bemM rasoB. OTHOCUTESbHAA MAOTHOCTb

rasoB. PacyeTbl N0 ypaBHEHUAM XMMUYECKUX peakuun C UCNofb3oBaHMEM Macchl, obbema

(HOpMmarnbHble YCIOBMS) ra3os, KONIMYECTBa BeLecTBa.
Tema 2.2. OcHoOBHOEe cogepxaHue 4 OK 01
OnekTponuTnyec 6. Teopus anNeKTPONMTUYECKON ANCCOLMaLUNN. OK 04
kaa guccoumaumsi| VIoHbl. OneKkTponuTbl, HeanekTponutbl. Peakunmn noHHoro obmeHa. CocTaBreHne peakuun 5
N NOHHbIA OOMEH [MOHHOrO OOMeHa nyTeM COCTaBMIEHUA WX MOSHbIX W COKPaLEHHbIX WOHHbIX YpaBHEHUMN.

KMCNOTHO-OCHOBHbIE peakumn. 3agaHus Ha COCTaBIEHNE MOHHBIX peakuuin.

7. JNNabopaTtopHasa pa6ota N21 Tunbl XMMMUYECKNX peaKL M.

WccnegosaHme TunoB (MO COCTaBy M KONMMYECTBY UCXOLHbIX M 0Opasylolmnxcs BewecTB) u 5

NPU3HaKoB XMMUYECKUX peakuuin. [poBeaeHwe peakumin MOHHOro obmeHa, onpeaeneHune

cpefbl BOOHbIX pacTBOPOB. 3a4aHUs Ha COCTaBIEHMUE MOHHbBIX peakuui.
KoHTponbHas 8 C 5
pa6ota Ne 1 . CTpoeHue BellecTBa U XMMUYECKNE peaKkLuu.
Paspgen 3. CTpoeHune 1 cBOMCTBA HEOPraHNYeCKUX BeLlecTB 16
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Tema 3.1. OcHoOBHOe copepxaHue OK 01
Knaccudpmkaums, 9. MpeAmeT HeOpPraHM4YeCKON XUMUM. MK 1.1
HoMeHknaTypa u | Knaccudpukauma HeopraHumyeckux BellecTB. [lpocTble u crnoxHble BelwectBa. OCHOBHblE MK 3.5
CTpoeHue Knaccbl CIOXHbIX BewecTB (okcuabl, rmapokcuabl, KUCMNOTbl, conu). BsaumocsAsb MK 6.1
HeopraHuyeckux |HEOPraHWYecknx BelecTB. ArperaTHble COCTOsiHMS  BelecTBa. Kpuctannuyeckue U
BELLeCTB amopdHble BellecTBa. TwMbl KPUCTANNYECKNX peLleToK (aToOMHas, MOneKkynspHas, MOHHas,

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

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

KpucTannmyeckon peeTkn. MNpruyinHel MHOroobpasusi BELLECTB.

10. NMpakTnyeckas pabora Ne4 HomeHknaTypa HeopraHU4eCKMX BeLLecTB.

HasBaHune BelwlecTBa MCXo4s U3 MX XUMUYECKOW (QOPMYSbl MMM COCTaBfIEHNE XMMWUYECKOM

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

HOMeHKnaType.

PeweHne npaktnyeckux 3agjaHuMiM No Knaccudukauun, HOMEHKNnaType W XMMUYECKUM

dopMynam HeopraHM4Yeckmx BELLECTB pPasfMyHbIX KNaccoB (YrapHbl ras, Yrnekucnbli ras,

aMMKaK, rawlieHas M3BeCTb, HerawleHas M3BeCTb, NMUTbeBas coda W ApPYrnx): HasbiBaTb U

COCTaBnSATb (POPMYNbl XMMUYECKMNX BELLECTB, ONpeaenaTb NPMHAANEXHOCTb K Kraccy.

MCTOYHUKN XMMMYECKOW MHGOpMauuM (CpeacTtB MaccoBOW MHAopMauuun, ceTb MHTepHeT u

apyrue). Nonck Hgpopmaumm No HasBaHUAM, MAEHTUdUKATOPAM, CTPYKTYPHbIM (hopMynam.
Tema 3.2. OcHoOBHOEe copepxaHue OK 01
dunsuko- 11. MeTannsl. MK 1.1
XMMmyeckme Obwume dusnyeckme M xmMMmmyeckme cBoncTBa MeTannoB. Cnocobbl nonyveHus. 3HayeHue MK 3.5
CBOWCTBA MEeTannoB W HeMmeTannoB B NpUpoOe W XXU3HEOEATENbHOCTM 4YenoBeka M OpraHn3moB. MK 6.1
HeopraHN4Yecknx Koppo3aus meTansnoB: Buabl KOPpo3uu, cnocobbl 3aWMThl METAnNsoB OT KOppOo3nun
BELLECTB 12. HemeTannsi.

O6wwe umsnyeckne n xMmmmyeckme CBOMCTBa HEMETANNOB. TUNWYHbIE CBOWNCTBA HEMETANNOB
IV— VIl rpynn. Knaccugukauma M HOMeHknatypa coenHeHUn HemeTannoB. KpyroBopoTbl
BUOreHHbIX ANIEMEHTOB B Npupoae.

13. XuMunyeckue cBOMCTBa OCHOBHbIX KIaccoB HeopraHU4eckux BewecTs (OKCuaos,
rMAOPOKCMAOB, KACMOT, conen n ap.). 3aKkOHOMEPHOCTU B MU3BMEHEHUM CBONCTB NMPOCTbIX
BeLEeCTB, BOJOPOAHbIX COeAMHEHUI, BbICLLMX OKCUAO0B U MTMOPOKCUI0B

14.MpakTnyeckasn pabora Ne5 CoctaBneHne ypaBHEHUM XMMUYECKNX peaKLi.
CocTtaBneHne ypaBHEHUA XMMUYECKMX peakuum C Yy4aCcTMeM MpPOCTbIX W  CHOXHbIX
HEeopraHM4Yeckux BELeCTB: MeTajyloB M HEMETasNoB; OKCWMAOB METasloB, HEMETAnNoB U
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aM@OTEPHbIX 3NIEMEHTOB; HEOPraHNYECKUX KUCIOT, OCHOBAHUN U aM(OTEPHbIX 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 OesATeNbHOCTU YesioBeka.

Tema 3.3. OcHoBHoOe coaepxaHue 2 OK 01
NaoeHTndomkaums 15. NNa6opaTtopHas pab6oTta Ne2 UaeHTUpmnKauma HeopraHUYEeCKUX BeLLeCTB. OK 04
HeopraHnyeckux |PelleHne akcnepuMeHTanbHbIX 3aay No XMMUYECKMM CBOMCTBaM METansoB U HeMeTasnnos,
BellecTB Nno pacrno3HaBaHWIO N NOSTYYEHUIO COEANHEHUIN MEeTasnNOB U HEMETansoB. 5

MpeHTndmkauma HeopraHMYecknx BeLeCTB C WUCNOSib30BaHMEM UX  (OU3NKO-XUMUYECKNX

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

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

16. CBOMCTBa HEOpPraHNMYeCKUX BeLLeCTB. 2

pa6oTa Ne2
Pazpgen 4. CTpoeHue n cBOMCTBa OpraHU4YeCKUX BelecTB 24
Tema 4.1. OcHoBHoOe coaepxaHue 4 OK 01
Knaccudvkauust, | 17. OpraHmyeckas XMMUM KaK Hayka. MK1.1
CTPOEHME U lMpeomeT opraHuvyeckon Xxumun. MeCTo M 3HAYeHUEe OpraHW4Yeckom XumMuM B CUCTEME MK 3.5
HOMEHKNaTypa |€CTECTBEHHbIX HayK. K 6.1
opraH1Myeckmx XNMMYeckoe CTPOEHME KaK MOPSAOK COeAMHEHUs aTOMOB B MOJSEKyrie COrfacHo Wux
BELLeCTB BaneHTHOCTU. (OCHOBHbIE MOMOXEHUS TEOPUN XMMWUYECKOrO CTPOEHUA  OpraHn4yecKmx

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 opraHUyYecKkmnx

coeauHeHun. MexayHapoaHass HOMeHKnaTtypa M MpUHUWUMNBI HOMEHKNAaTypbl OpraHUYeckux

coeauHeHun. [MoHaTMe 06 asoTcogepXalmx CcoeauvHEHNAX, OUoNorMyeckn akTUBHbIX

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

(MOHOMED, NOSIMMEP, CTPYKTYPHOE 3BEHO).

18. MNMpakTnyeckasa pa6ora Ne6 HomeHknatypa opraHM4ecKMx coeauHEHUN.
HomeHknatypa  oOpraHuM4YeckMx  COEeAMHEHUM  OTAESIbHbIX  KraccoB  (HacCblWEHHbIE,
HeHacbllWeHHble U apoMaTu4eckue yrrneBoaopondbl, CnUpPTbl, PeHOMbl, anbaernibl, KeTOHbI, 5

kKapboHoBble KMCNOTbl U Ap.) CocTaBneHne MNOSIHbIX MU COKPALLEHHbIX CTPYKTYPHbIX GdOpMys
OpraHMYecKnx BeLLeCTB OTAESbHbIX KNaccoB, UCNOMb3ys UX Ha3BaHUsS MO CUCTEMATUYECKON U
TPUBMANbHON HOMEHKNaTtype (3TUNeH, aueTuneH, rmuuepuH, deHon, dopmanbaerma,
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YKCYCHasa KUCIoTa, rMuumH). PacdeTbl npocTenwen (opmynbl OpraHU4eckon MOneKysbl,
NCXOAs U3 dNEeMEHTHOro coctana (B %).

Tema 4.2.
CaouncTtBa
OpraHn4Yeckmnx
coeguHeHnn

OcHoOBHOe copepxaHue

12

19. CBoncTBa opraHU4eCKnX coeauHeHUNn.
PU3NKO-XMMUYECKME CBONCTBA OPraHMYEeCcKnX CoeauHEeHUn oTaeNbHbIX KNaccoB (0COBEHHOCTH
Knaccudmkaumm n HOMEHKNaTypbl BHYTPW Krnacca; roMonormveckuin psg n obwasa dopmyna;
n3omepus; pmsmyeckne CBOMCTBA; XMMMUYECKNE CBONCTBA; CNOCOOLI MONy4eHUs):
— npeaenbHble yrneBooopoabl (ankaHbl M UMKMoankaHbl). [opeHMe MeTaHa Kak OOWH M3
OCHOBHbIX WCTOYMHWMKOB Tensia B MNPOMbIWNAEHHOCTM U 6biTy. CBOMCTBA NPUPOOHBIX
yrneBoAopOAOB, HAXOXAEHME B MpMpoae N MPUMEHEHME arnKaHOB;
— HenpeaenbHble (ankeHbl, anknHbl K ankagueHbl) 1 apomaTuyeckue yrnesogopoabl. FopeHve
aueTuneHa kak MCTOYHUK BbICOKOTEMMNEPATYPHOIO NaMEHW Afsi CBAPKW U PE3KM METAasOB.

20. Kucnopopacopgepxaime coeauHEeHUs.
Kucnopoacoaepxawme coeanHeHnsa (Cnmptbl U dpeHonbl, KapboHOBbIE KUCNOTbI U 3upsbl,
anbgernabl M KeTOHbl, >XUpbl, yrnesodbl). [lpakTuyeckoe mnpUMEHEHNE ITUNEHITINKONS,
rnvuepuHa, dgeHona. lNNpumeHeHue dopmanbaernga, auetanbgernza, YKCYCHOM KUCNOThI.
Mbina Kak conu BbiCLUMX KapbOHOBLIX KMCNoT. MorLine cBoncTBa Mbina.

21. AsoTcoaepxaluue coeguHeHus.
AsoTcoaepalime coeauvHeHust (aMMHbl U aMUHOKUCNOTbI, Genku). BbicokomonekynsipHble
coeavHeHns1 (CMHTeTUYeckne 1 Guonornyeckm-akTuBHble). MoHomep, nonuMmep, CTPYKTYpHOe
3BeHo. [Nonnmepusaumns aTuneHa kak OCHOBHOE HanpaeieHne ero UCMoNb30BaHUs.
eHeTMYeckasl CBSA3b MeXAy Knaccamm opraHU4eCcknx CoOeanHEHUN.

22. NpakTnyeckas padbora Ne7 CBoncTBa OpraHM4eCKUX CoeaMHEeHUN.

CBoKCTBa OpraHMYecKnx COeaUHEHNN OTAENbHbIX KNaccoB (TpMBManbHaa U MexayHapogHas
HOMEHKNnaTypa, XuUMUYEecKue CBOWCTBA, CMOcoObl MNOMyveHus): npeaenbHble (ankaHbl U
UMKnoankaHbl), HenpegenbHble (ankeHbl, ankuHbl W ankagueHbl) W apomaTudeckune
yrneBo4opoabl, CAMPTbl U heHOonbl, KapOOHOBbIE KMCNOTbI U 3dUPbI, anbaernabl U KETOHbI,
aMVHbl U aMUHOKWUCIIOTbI, BbICOKOMOMEKYNSAPHbIE COeAMHEHUs. 3adaHusi Ha COCTaBlieHue
YPaBHEHUN XUMUYECKUX Peakuunm C y4yaCTMEM OpraHMyYeckmx BeLleCTB Ha OCHOBaHMU WX
COCTaBa U CTPOEHMUS.

23. NMpakTuyeckan pabota Ne8 CoctaBneHue cxem peakumm.
CocTaBneHne cxem peakumin (B TOM 4ucrie Nno NpeasioKeHHbIM Lenoykam npeBpaLLeHuii),
XapakTepu3yLnNX XMMUYECKNE CBOMCTBA OPraHMYeCKMX COeOMHEHUA OTAENbHbLIX KacCoB,
cnocobbl MX MONMyYeHMs WU HasBaHME OPraHN4YeCcKUX COeOVMHEHUN MO TPUBMANbHOW WK

OK 01
OK 04
MK 1.1
MK 3.5
MK6.1
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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
NoeHTndomkaums 25. BuoopraHmyeckme coefMHEeHUSI. OK 04
opraHnM4eckmx MpyMeHeHne 1 Guonornyeckas pornb yrnesonoB. OKUCNEHNE YINEBOOOB — UCTOYHUK SHEPTUN NnK1.1
BeWecCTB, Ux XmBbIX opraHnamoB. Obnactv npuMeHeHus amuHokucnoT. lNpeBpalleHna 6enkoB nuwm B MK 3.5
3Ha4yeHune 1 opraHname. buonornyeckne dyHkumMm 6GenkoB. buonornyeckne dyHkUuMM Xnpos. Ponb MK 6.1
fpumeHeHe B OpraHn4yecKon XMMNN B peLleHnn npobnem nuweson 6e30nacHOCTH.
ObITOBON U 26. Ponb opraHM4ecKou XMMuUM B XXU3HU o6LLecTBa.
MPOVSBOACTBEHH | Ponb  opraHuyeckod XvmuM B pelueHnn npobnem sHepreTudeckon GesonacHocTw, B
OV A€ATENbHOCTU| pazeuTMM  MeOWUMHbI, CO34aHUMM HOBbIX MaTepuarnoB, HOBbIX WCTOYHUKOB SHEpruun
Heroseka (anbTepHaTUBHbIE MCTOYHMKU 3Heprumn). OnacHOCTb BO3AEWCTBUSI HA >KUBblIE OPraHuM3Mbl

OpraHM4YeckMx BELeCTB OTAENbHbIX KNaccoB  (YrMeBOAOPOAbl, ChUPTbl,  (PEHObI,

XMOpopraHn4yeckne npou3BOAHbIE, anbAerMabl U Ap.), CMbIC fokasaTens npeaenbHO

[0MNYCTUMOW KOHLIEHTPaLWW.

27. labopaTopHasa paboTta Ne4 UaeHTUMKaLma opraHnyecKux BeLecTB.

NoeHTudukaums opraHM4eckMx coeamHeHWn OTAerNbHbIX KNnaccoB (Ha npumepe anbaernaos,

Kpaxmana, YKCYCHOW KUCNOTbl, 6enKoB M T.M.) C WUCMONb30BaHUEM MUX (PUINKO-XMMUYECKMX

CBOWCTB U XapaKTepHbIX KayeCTBEHHbIX peakuui. [leHaTypauus Genka npv HarpeBaHuu.

LiBeTHble peakuun 6enkoB. BO3HMKHOBEHME aHANUTMYECKOrO CUrHana C TOYKU 3peHus

XMMWYECKMX  MPOLIECCOB MPU  MNPOTEeKaHUM KayYeCTBEHHOW  peakuun,  Mo3BOMSiOLLEN

NOEHTUOULNPOBATL NPEAIOXEHHbIE OpraHUYeckne BeLecTsa.
KonTponkHas 28. CTpyKTypa n cBOMCTBa OpraHM4YeCKux BeLwecTB
pabora Ne3 ) '

KuHeTnyeckne v TepmMoAuHaAMUYECKUE 3aKOHOMEPHOCTU TMPOTEKaHUsI XUMMYECKUX
Paspen 5. o

peakuummn
CkopocTb OcHoBHoOe cogepxaHue OK 01
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XUMUYECKNX
peakunn.

Xumumyeckoe
paBHoOBecKe

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,
peakumu.

30. ObpatnmocTb peakumn. XMMMYEeCKOe paBHOBECUE W ero CMelleHue noa AencTBMEM
pasnnyHbIX akTopoB (KOHUEHTpauusi peareHToB WU NPOAYKTOB peakuun, LaBreHue,
TemnepaTypa) Ana cosgaHusi onTUMarsibHbIX YCIIOBUA MPOTEKAHUS XUMUYECKMX MPOLIECCOB.
MpuHumn Nelllatense

31. MpakTnyeckan pab6ora Ne9 PeweHue NpakTUKO-OPUEHTUPOBAHHbLIX 3afJaHUM Ha
aHanus ¢pakTopoB, BUAIOWMUX HA UIBMEHEHNE CKOPOCTU XUMUYECKOU peaKkuun.
PelwieHne npakTMKO-OpUEHTUPOBAHHbLIX 3adaHuM Ha aHanuM3 (akTopoB, BIIMSAOWNMX Ha
N3MEHEHNEe CKOPOCTU XMMUYECKOM peakLmu B T.4. C MO3ULIMIN 3KOSOrMYeckn LienecoobpasHoro
nosefeHus B ObITy M TPyOOBOW OEATENbHOCTU B LENAX COXpaHeHUs CBOEro 340pOBbs U
OoKpyXawLwen npupogHon cpefbl. PelleHne npakTUKO-OPUEHTUPOBAHHLIX 3afaHui  Ha
npuMmeHeHne npuHumna Jle-lWatenbe ons HaxoXaeHWs HanpaBneHnsa CMeLeHns paBHOBECUS
XUMUYECKON peakumMm W aHanu3 ((pakTopoB, BAUSKOWMX HA CMELLEHWE XMMUYECKOro
paBHOBECUS.

MnK1.1
MK3.5
MKe6.1

Pa3pen 6.

PacTtBopblI

Tema 6.1.
MNoHaTHE O
pacTBopax

OcHoBHoOe cogepxaHue

32. NoHsATHe 0 pacTBoOpax.

PactBopeHne kak duamnko-xmummiecknin npouecc. PactBopbl. Cnocobbl npuroToBneHus
pactBopoB. PactBopuMocTb. MaccoBas fonsi pactBopeHHoro BewectBa. CMbICi nokasatens
npegenbHO OOMyCTUMOW KOHLEHTpauuu W ero UCrorb3oBaHWe B OLEHKe OSKONOrm4yeckon
B6esonacHocTu. MpaBuna aKoNorm4yeckn LenecoobpasHoro nosefeHust B ObITY U TPyaoBOWM
AEATENbHOCTU B LEnsX COXPaHEeHWs CBOEero 300pPOBbS W OKpyXalowlenh NpUpoaHOW cpenbl;
OMacHOCTb BO34ENCTBUS Ha XUBblE OPraHN3Mbl OnpedesieHHbIX BELLECTB.

PelweHne npakTUKO-OpUEHTUPOBAHHbLIX pacHeTHbIX 3aJaHuM Ha pPacTBOPbI, UCMOMb3yeMble B
ObITOBOW M NPOU3BOACTBEHHOW AEATENBHOCTM YESTI0BEKA.

OK 01
MK1.1
MK 3.5
MK6.1

Tema 6.2.
WccnepoBaHue
CBOUCTB
pacTBOpPOB

OcHoBHoe cogepxaHue

33. JlabopaTtopHasa paboTta Ne5 lNpurotoBneHmne pacTBOpoOB.
MpuroToBneHMe pacTBOpoB 3agaHHOM (MaccoBoW, %) KOHUEHTpauum (C  MpPaKTUKO-
OpPUEHTUPOBAHHLIMM BOMpPOCaMM1) 1 onpeaeneHne cpenbl BOAHbIX pacTBOPOB.
PelueHve 3agay Ha NpUroToBieHNEe pacTBOPOB.

OK 01
MK 1.1
MK 3.5
MK6.1
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MpodeccrnoHanbHO-OpUEHTUPOBAHHOE coAepkaHue (coaepKaHue NPUKNAgHOro Moaynsi)

Paspgen 7. Xumusa B ObITYy M NPON3BOACTBEHHOWN AEATENIbHOCTU YernoBeKa 6 OK 01
Xumns B BbITY 1 |OcHOBHOe copepXaHue 4 8E gg
MPOM3BOACTBEHH 34. MNMpakTnyeckasn paborta Ne10 NMouck n aHann3s KEMCoB 0 NPUMEHEHUU XUMUYECKNX K 1.1
oW ACATENBHOCTU | po)jecTB M TexHONOMUI ¢ y4eTOM GyayLuei NpodeccuoHanbHONM AesATeNbLHOCTM. Kk 3'5
Henoseka Monck M aHanuM3 KencoB O MPUMEHEHUN XUMUYECKUX BELLEeCTB WU TEeXHOSNOorMm C y4eToM :

Oyaywen npodeccmoHanbHON OeATENbHOCTUM MO TeMaM: BaXHEeWWwme CTPOoUTEnNbHble 2 MKe.1

MaTepuarnbl, KOHCTPYKUMOHHbIE MaTepuarnbl, Kpacku, CTEKIO, Kepamuka, maTtepuarnbl Onis

9NEKTPOHMKN, HAHOMaTepuanbl, TEKCTUIbHbIE BOMIOKHA, MCTOYHUKN SHEPTUK, OpraHn4eckne u

MUHepasibHble yaoBpeHns, NnekapCTBEHHbIE BELWLECTBA, ObITOBAs XMMUS.

35. NpakTuyeckas paborta Ne1l 3awura Kencos. 5

[MpeacTaBneHne pesynbTaTtoB peLleHnst KEMCOB B hOpMe MUHWN-AOKNaAa C Npe3eHTaumen.
36. AndcpepeHumpoBaHHbIN 3a4eT 2

Bcero 72
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3. YCNOBUSA PEANU3ALIMU MPOIPAMMbI OBLLEOBEPA3OBATENIbHOMN
ANCLUUMITUHDBI

3.1. Tpe6boBaHMA K MUHMMaNbHOMY MaTepuanbHO-TEXHUYECKOMY
obecne4yeHuto

Ana peanusauun nporpamMmmbl  OUCUUNANHBI  OOSMKHbI ObITb  NpegyCMOTPEHbI
crnegywowmne cneumanbHble MNOMELeHUs: Y4ebHbIn KabuHeT xumun wn/unum y4ebHomn
Xnmundeckon nabopaTtopun.

O6opyaoBaHue y4yebHOro kabuHeta (HarnsgHble nocobus): Habopbl
LIApOCTEPXKHEBBLIX MOAENen MOMeKyrn, MOAEeNn KPUCTanMYeckmx peLleToK, KOmneKLmm
MPOCTbIX U CIIOXHbIX BELLECTB U/UNN KOSMEKUUN NMONMMEPOB; KOMNNEKUNA ropHbIX Nopos
MW  MuHepanos, Tabnuua  MeHpgeneea, y4ebHble  uUnbMbl,  UUdPOBbLIE
obpasoBaTtenbHble pecypcsbl.

TexHunyeckne cpeacTtBa OOyYeHUsi:  KOMMbIOTEP C  YCTPOMCTBaMM
BOCMpOM3BEAEHMS  3ByKa, MPUHTEP,  MynbTUMeOua-npoekTop C  3KpaHOM,
MynbTUMeAUNHas 40oCKa, yKaska-npeseHTep A5 Npe3eHTauni.

O6opynoBaHue nabopatopum M pabouynmx MecT nabopaTopum: MEH3YPKMU,
NUNeTKU-KanenbHUUbl, TEPMOMETPbI, MUKPOCKOM, nynbl, NpeAMEeTHble N MOKPOBHbIE
cTekna, nnaHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKNAHHbIEe NPOOMPKK, pe3nHoBbIe NPOOKK, (PhoHapUKK, HABOP PeakTUBOB, CTEKNSHHbIE
nanoykn, WTaTmBbl ANsi NPOOUPOK; MePHbIE LMNUHAPLI, BOPOHKU CTEKISIHHbIE, BOPOHKM
aenutensHble uunuHgpudeckue (50-100 mn), cTynku ¢ nectnkom, hapdopoBbIe YaLlKu,
NUHUETLI, (UNbTpbl OymaxHble, BaTa, Mapns, 4YacoBble CTekna, 3MeKTPOMSNTKM,
nabopaTopHble WTaTUBbl, CNUPTOBLIE FOPEsKW, CuYKkK, Npubop Ana nonyvYeHnsa rasos
(vnn npobupka € rasooTBOAHOW TpyOKOW), AepxaTenu Ans npobupok, CKNAHKUA ANns
XpaHeHUs1 peakTUBOB, pasfaToydHble NOTKU; XxumMmmndeckne ctakadbl (50, 100 n 200 mn);
lwnaTtenu; NUHUETDI; TUrenbHble LWWNLbI; CEKYHOOMEpPLI (TanMepbl), MepHble NPobUupKn
(Ha 10-20 mn) n mepHble konbbl (25, 50, 100 u 200 mn), BoasiHas GaHa (Mnn
TepMocCTaT), CTEKMNAHHbIE Nanoykun; KOHUYeckne konbbl ans TutposaHus (50 n 100 mn);
MHOMKaATOPHbIE MOSIOCKM ANdA onpeaeneHus pH 1 ctaHgapTHas nHaukaTopHas LWkana;
YHUBEpCanbHbIN nHgukaTop; nunetkn Ha 1, 10, 50 mn (unn go3atopbl Ha 1, 5 1 10 mn),
GropeTkn Oons TUTpoBaHWA, MeauuuHckme wnpuubl Ha 100-150 mn, nabopaTopHbie
n/vunun aHanuTMyeckme BecCbl, pH-mMeTpbl, CywunbHbIM WKadg, n ap. nadopatopHoe
obopynoBaHue.

3.2. UudbopmaumoHHoe obecneyeHme peanusayum NporpaMmmbi

1. Ons peanusaumm nporpammbl O6ubnuoteyHbin oHL obpasoBaTenbHOM
opraHusauun [OOSMKEeH MMeTb MneyaTHble W/UNWM 9NeKTPOHHble obpasoBaTesnbHble U
WH(POPMALMOHHbIE  pecypcCbl,  PEeKOMeHOOBaHHble  Ofs  WUCMNONb30BaHMS B
obpasoBaTenbHOM NpoLecce, He cTaplle 5 NneT ¢ MOMeHTa U3gaHus.

2. PekomeHayemble neyaTHble u3gaHus no peanusauumn obuieobpasoBaTenbHOM
ANCUMNIIWHBbI  NpeAcTaBneHbl B  METOAMYECKMX PeKoMeHOauusax Mo  opraHu3auuun
oby4eHuns.
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B npou

4. KOHTPOJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

KoHTponb u oueHka pe3ynbTaTtoB 00y4YeHUss OCyLLEeCTBSETCS npenogaBaTenem

ecce npoBeaeHuA

NPakTU4eCKNX

3aHATUN

n nabopaTopHbix pabor,

TECTUPOBaHUA, a Takke BbINOMHEHNS OOyYalLWNUMUCH WHOMBUAOYaNbHbLIX 3aJaHui,
NPOEKTOB, uccrnegoBaHun. PesynbTaTbl 0bydeHuss onpefenstor, 4To oby4varowimecs
OOSMKHbI 3HAaTb, NMOHUMAaTb U AEMOHCTPUPOBATL MO 3aBEpPLUEHNN N3YYEHUS OUCLUMIVHDI.

Onsa dopMmnpoBaHnA, KOHTPOMNSA M OLEHKM pe3ynbTaToB OCBOEHUSA y4ebHON
ANCUUNIIUHBI  UCMOMb3YeTCAa CUCTEMa OLEHOYHbIX MepOnpuUAaTUN, npeacTaBngaoLLas
cobor Komnnekc y4ebHbIX MepONpPUATUIA, COrNAacoBaHHbIX C pesynbTataMmn obyyeHus 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 Paspgen 1. OcHoBbI LN
6a3oBble MNOHATUA U
CTPOEHUSA BelwecTBa
3aKOHbl XMMUMU
1.1 [OK01 |CTtpoeHune atomoB CoctaBnstb 1. Tect «CTpoeHne aTomoB
XUMUYECKNX XMmuyeckmne oopmMmyrbl  (XMMUYECKNX SIEMEHTOB U
3NIEMEHTOB 1 NpupoLa |CoeaNHEHNN B npupoaa XMMUYECKON CBA3NY.
XMMUYECKOW CBSA3U COOTBETCTBUU CO 2. 3agauyn Ha cocTaBrieHme
CTEMNEHDBIO OKUCIIEHNS | XMMUYECKNX hOopMYI
XUMUYECKNX OBYXaTOMHbIX COeANHEHWUN
3MEMEHTOB, Ucxons m3 |(okengos, cynbdunaos,
BaNeHTHOCTU U rmaopuvaoB u T.0.).
anekTpooTpuuaTensHoc (3. 3agaHnsa Ha UCNONb30BaHNE
™ XUMUYECKOWN CUMBOJTUKU U
Ha3BaHWI coeaUHEHUIN MO
HOMEHKNaType
MEeXOyHapoaHOoro cotosa
TeopeTU4EeCKOn 1 NpUKIagHon
XUMUN N TPUBNATbHbBIX
Ha3BaHW ONSA COCTaBneHus
XUMUYECKNX hopMyI
ABYXaTOMHbIX COEANHEHNI
(okcugos, cynbuaos,
rmapwuaoB M T.M.) U opyrux
HeopraHN4Yecknx coeanHeHumn
OTAeNbHbIX KIaccoB
1.2 [OK01 |[Nepnogndeckuin 3akoH |XapakTepusoBaTb 1. Tect «MeTannunyeckue /
OKO02 |nTabnuua O.W. XUMUYECKME INIEMEHTbLI |HEMeTasnyeckme CBOUCTBA,

MeHnpeneeBa

B COOTBETCTBUU C UX
NOJIOXXEHMEM B
nepnoanyeckomn
cucTeMe XMMUYECKNX

3NeKTPooTPMLATENBHOCTL U
CPOACTBO K 3MEKTPOHY
XMMUYECKUX 3NIEMEHTOB B
COOTBETCTBUE C UX
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anemenToB A.U.
MeHpeneeBa

9NIEKTPOHHbLIM CTPOEHMEM U
NosioXKeHMeM B Nepnoanveckomn
CUCTEME XUMMUNYECKNX
anemeHToB .M.
MeHoeneesa.

2. lNpakTnyeckne 3agaHns Ha
YCTaHOBMEHNE CBA3N MeXay
CTpPOEHNeM aTOMOB
XUMUYECKNX 3IEMEHTOB U
nepmuoanyecknmMm N3MeHeHnem
CBOMWCTB XMMUYECKNX
3MIEMEHTOB U X COEQNHEHN B
COOTBETCTBUM C MNONOXEHNEM
Mepuogunyeckon cucrteme.

3. MNMpakTuko-
OPVEHTUPOBAHHbIE
TeopeTn4eckne 3agaHus Ha
XapakTepusaumo XMMN4EeCKNX
anemeHToB: «MeTannuyeckue /
HemeTannmMyeckne CBOMCTBA,
3NEKTPOOTPMLATENBHOCTL U
CpPOACTBO K 3NIEKTPOHY
XUMUYECKNX 3NEMEHTOB B
COOTBETCTBME C UX
9NIEKTPOHHbLIM CTPOEHMEM U
NosioXKeHMeM B Nepnoanveckomn
CUCTEME XUMUNYECKNX
anemeHToB [J.. MeHgeneeBa»

Pa3pgen 2.
XumMunyeckune peakuum

XapaktepusoBaTb
TUNbI XUMUYECKUX
peakuum

KoHTponbHas paboTa
«CTpoeHue BewecTBa U
XUMMUYECKME peaKLuny»

2.1

OK 01
OK 04

Tunbl XUMUYECKNX
peakumnn

CocTaBnsTb peakumm
COeANHEHNS,
pasnoxeHus, obmeHa,
3ameLleHus,
OKUCNUTENbHO-
BOCCTAHOBUTENbHbIE
peakuum

1. 3agaum Ha cocTaBneHme
ypaBHEHWI peakuuni:

— COeaMHEeHUs, 3aMeLLEHNS,
pasnoXxeHuns, obMeHa;

— OKMCNUTENBHO-
BOCCTaAHOBUTESbHbIX peakuuin ¢
Mcnonb3oBaHMEM MeToaa
3neKTpoHHoro 6anaHca.

2. 3agaum Ha pacyeT macchbl
BellecTBa Unu obbLema

ra3oB No U3BECTHOMY
KONM4yecTBY BellecTBa, Macce
nnn o6BEMY OAHOro 13
YyYacCTBYIOLLMX B peakumm
BELLECTB; pacyeTbl

macchl (06bEma, KonuyecTea
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BelLlecTBa) NPOaYKTOB
peakuuun, ecnv ogHo u3
BELLIECTB UMEET NPUMeECH

2.2 onektponutnyeckaa |CoctaBnaTb ypaBHeHUs (1. 3agaHusa Ha cocTaBreHne
anccoumaums um XUMUYECKNX peakumnm MOJEKYNSAPHBIX U NOHHBIX
WNOHHbIN 0OMeEH NMOHHOro obmeHa ¢ peakuumn ¢ ydacTMeM KUCHOT,
y4yactmem OCHOBaHW 1 conen,
HeopraHn4yecKkux yCTaHOBIeHNe N3MeHEHNS
BeLLeCTB KMCMOTHOCTU cpeapbl
2. JlabopaTopHas paboTa
"Tunbl XMMmM4Yecknx peakumn”
3 Paspen 3. CtpoeHue |AccnepoBatb KoHTponbHas paboTa
M cBOUCTBA CTpoeHune n ceomctBea («CBoOMCTBa HEOpPraHNMYeCcKux
HeopraHM4yeckux HeopraHM4yecKkux BelwecTB»
BellecTB BellecTB
3.1 [OK 01 |Knaccudukaums, KnaccudvumposaTb 1. Tect «HomeHknatypa u
MK 1.1 |HOMeHknaTypa n HeopraHuyeckme Ha3BaHWe HeopraHNYecknx
MK 3.5 |cTpoeHue BellecTBa B BELLLECTB UCXoas 13 Ux
MK 6.1 |HeopraHM4Yecknx COOTBETCTBUU C UX XUMUYECKON (POopMYIbl UIn
BellecTB CTpOEHneM COCTaBIieHNEe XUMNYECKON
dopMyrnbl UICXOAA N3 Ha3BaHUS
BellecTBa No MexayHapogHOM
NN TpUBMANbHOM
HOMEHKNaType».
2. 3agayn Ha pacyeT MaccoBoOW
[onu (Maccbl) XMMMUYeCcKoro
anemMeHTa (coeanHeHuns) B
Mornekyne (cmecn).
3. MNMpakTnyeckmne 3agaHuns no
Knaccudumkaumm,
HOMEHKNaType u XMMN4eCcKkum
dopmyriam HeopraHM4eCcKnx
BELLECTB Pa3fiMyHbIX KNaccoB.
4. MNpakTnyeckne 3agaHus Ha
ornpegeneHne XMmMmn4ecKon
aKTUBHOCTU BELLECTB B
3aBMCUMOCTU BNOa
XUMMUYECKON CBA3N U TUNa
KPUCTanIM4YeCcKon peLleTkn
3.2 |[OK01 |Dusmko-xummyeckune |YcTaHaBnmMBaTb 1. Tect «OcobeHHOCTH
OK 02 |cBowncTtBa 3aBUCUMOCTb (PU3UKO-  [XMMUYECKNX CBOMCTB OKCUAOB,
MK 1.1 [HeopraHnyecknx XMMUYECKNX CBOUCTB KUCMOT, OCHOBaHUN,
MK 3.5 |[BewecTsB HeopraHn4yeckmnx aM@OTEPHbIX NMOPOKCUA0B U
MnKe6.1 BELLECTB OT CTPOEHUHA  |CONEn».

aTOMOB N MOJeKkyn, a
TakKxXe Tuna

2. 3agaHua Ha cocTaBneHne
YPaBHEHNN XUMUYECKNX
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KpucTannnyeckomn
peLeTkn

peakumin ¢ ydacTmem npocTbIX
N CNOXHbIX HEOPraHN4YeCKNX
BELLLECTB: OKCMAOB MeTarnsos,
HemMeTasnsoB N aM(OTEPHbIX
9NEMEHTOB; HEOPraHN4YeCcKnx
KNCIOT, OCHOBaHUM 1
aM@OTepPHbIX NTMAPOKCUAOB,
HeopraHU4yeckux conem,
XapakTepusyoLmx nx
cBOWCTBa M cnocobbl
Nnony4YyeHus.

3. MNpakTuko-
OPUEHTUPOBAHHbIE
TeopeTudeckne 3agaHus Ha
CBOWCTBA U nony4yeHue
HeopraHM4Yeckux BeLlecTB

3.3

OK 01
OK 02
OK 04

NoeHTndpukauma
HeopraHM4Yeckmx
BELlecTB

WNcecnepoBaTtb
Ka4yeCTBEHHbIE peakuum
HeopraHN4YecKnx
BeLlecTB

1. MNpakTuko-
OPVEHTUPOBAHHbIE 3a4aHuUs MO
COCTaBMNEHNIO XUMUYECKNX
peakunn c yqactnem
HeopraHM4YecKknx BELLECTB,
MCnonb3yembiX Ans Ux
noeHTnguKauunu.
2.JTabopaTopHas paborta:
“‘NoeHTndukaumsa
HeopraHn4Yecknx BeLLecTs”

Pazpen 4. CtpoeHue
M CBOMCTBA
OpraHU4ecKnx
BellecTB

UccnepoBaTtb
CTpOEeHue n CBoOUCTBa
opraHn4ecKux
BelwecTB

KoHTponbHas paboTa
«CTpoeHune n cBoMcTBa
OpraHu4yecKnMx BellecTB»

4.1

OK 01
MnK1.1
MK 3.5
MK 6.1

Knaccudomkauyus,
CTPOEHME U
HOMEHKMnaTypa
OpraHN4YecKnx BeLLecTB

KnaccudgumumpoBatb
opraHu4yeckme
BeLlecTBa B
COOTBETCTBUN C UX
CTpOEeHMeM

1. 3apaHua Ha cocTaBneHne
Ha3BaHWN OpraHNYeCcKmUx
CoeINHEHUI NO TpMBMASIbHOMN
NN MeXayHapoaHoMm
cucTeMaTuyeckon
HOMEHKMaType.

2. 3agaHua Ha cocTaBneHne
MOJSTHbIX U COKPAaLLLEHHbIX
CTPYKTYPHbIX hopmyn
OpraHn4yecknx BeLLecTB
OTAEnNbHbIX KNacCoB.

3. 3agaun Ha onpeaeneHne
npocreunwen popmyrbl
OpraHn4ecKom MOMEKyIbl,
ncxoast N3 3aNeMeHTHOro
cocTaBa (B %)
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4.2 |OK01 |CsounctBa YcTtaHaBnuBaTb 1. 3apaHua Ha cocTaBnenme
OK 02 |opraHunyeckunx 3aBUCUMOCTb (PU3NKO-  |ypaBHEHUN XMMUYECKUX
OK 04 |coeguHeHun XUMUYECKNX CBOUCTB peakuuin c ydactnem
MnK1.1 OpraHn4yecknx BeLLeCTB [OpraHN4ecKkux BeLecTB Ha
MK 3.5 OT CTPOEHUS MOMEKyn  |OCHOBaHUM UX cOcTaBa u
MK6.1 CTPOEHUA.
2. 3agaHvs Ha cocTaBreHune
YpaBHEHUN XUMUYECKUX
peakuum, UNNICTPUPYOLLUX
XMMUYECKMEe CBONCTBA C
y4eTOM MexXaHU3MOB
NpOTEKaHNA JaHHbIX Peakunn n
reHeTU4YecKomn CBs3un
OpraHU4yecKnx BeLLecTB
pasHbIX KNaccos.
3. PacyeTHble 3aga4yum no
ypaBHEHNAM peaKLmii C
y4yacTMeM OpraHnyeckunx
BELLEeCTB.
4. JlabopaTopHas paboTta
“INpeBpalLeHns opraHnyYecknx
BeLLeCTB Npu HarpesaHun"
4.3 |OK01 [MaeHTudukayms WcenepoBsaTb 1.MMpakTUKo-OopMEHTUPOBAHHbIE
OK 02 |opraHunyeckunx KayeCTBEHHbIE peakuuun (3agaHnsa No CoOCTaBlEHMUIO
OK 04 |BewecTB, NX 3Ha4YEHNE |OpraHNYEeCKnX XUMNYECKMX peaKkuunm
MK1.1 [vnpumeHeHue B COeIMHEHUN OTAESbHbIX |y4aCTUEM OpraHNYeCcKnx
MK 3.5 |ObiTOBOM M Knaccos BELLECTB, B T.4. UCNOSb3yeMbIX
MK 6.1 [npon3sBoaCTBEHHOM Ans ux ngeHtudukaumm B oIty
AeATeNbHOCTU N NPOMbILLITIEHHOCTH.
yerioeeka 2.JTabopaTopHas pabora:
“UNoeHTndurkaums
OpraHN4YecKknx coeauHeHUN
oTAenbHbIX Knaccos”
5 Pasgen 5. XapaktepusoBaTb
KuHeTnyeckue m BIIUSIHUE Pa3fIMYHbIX
TepMoaMHamMuyeckme (PakTopoB Ha
3aKOHOMEpPHOCTU paBHOBecue "
npoTeKaHus CKOpPOCTb XMMUYECKNX
XUMUYECKUX peaKkLuun (peakuum
5 [OK01 |CKOpOCTb XMMUYECKMX |XapaKTepu3oBaTb [MpaKTNKO-OpMeHTUPOBaHHbIE
OK 02 |peakumin. XuMmu4yeckoe |BNUSIHWE KOHLIEHTPAUUKN |TeopeTU4eckne 3agaHus Ha
MK 1.1 |paBHOBecuKe pearmpyowmnx BeWeCcTB |aHanna akTtopos, BNSOLLMX
MK 3.5 u TeMmnepartypbl Ha Ha N3MEeHEeHNe CKOpPOCTH
MnKe6.1 CKOPOCTb XMMUYECKNX [ XMMUYECKOW peakuuu.

peakummn
XapakTtepunsoBaTtb
BNUSIHNE U3MEHEHNSA

MpakTMKo-OpMEHTUPOBAHHbIE
3a4aHus Ha NpMMeHeHne
npuHumna Jle-lWatenee ans
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KOHLeHTpauum
BELLECTB, peakumm
cpenbl U TeMnepaTypbl
Ha cMeLlleHue

HaxoXXOeHWs1 HanpaBreHns
CMeLLEeHNs paBHOBECUS!
XUMUYECKOW peakunn 1 aHanmns
dhakTopoB, BNUSAIOLNX Ha

XUMUYECKOro CMeLlEeHNE XMMNYECKOTO
paBHOBeCUS paBHOBECUS

6 UccnepoBaTb
PacnenlGARacTEane: MCTUHHbIEPACTBOPbLI C

3afaHHbIMMU
XapaKkTepucTtukamm
6.1 |OK 01 [[MoHATMe o pacTBopax |PasnnyaTtb UCTUHHbIE 1. 3agaum Ha npuroToBneHne
OK 02 pacTBopbl pacTBOPOB.
MnK1.1 2. MNpakTukKo-
MK 3.5 OPUEHTUPOBAHHbLIE pacyeTHbIe
MNKe6.1 3ajaHus Ha gucnepcHble
CUCTEMBI, UCMOMb3yeMble B
ObITOBOW U NPON3BOLACTBEHHOM
NeATenbHOCTU YernoBeka
6.2 |OK01 [UccneposaHue WcecneposaTtb msnko- |JlabopaTtopHas paboTta
OK 04 |cBoMCTB pacTBOpPOB XumMmmnyeckme ceonctea |“lNpurotoBneHne pacteopos”
MnK1.1 WUCTUHHbIX pacCTBOPOB
MK 3.5
MNKe6.1

Il | MpoceccnoHanbHO-OpPMEHTUPOBaAHHOE coAepXKaHue (coaep)KaHue NpUKagHoro

moayns)

7 Paspen 7. OueHuBaTtb 3awmTa Kerca (c yyeTom
Xumus B ObITYy U nocneacTBus oyaywen
NpPou3BOACTBEHHON |ObLITOBOU U npodeccuoHanbHoOmn
AesiTeNIbHOCTHU npPon3BOACTBEHHOMN OeATEeNIbHOCTH)
yenoBeka OesiTeNIbHOCTHU

YyenoBeKa ¢ Nno3numn

3KONOrn4ecKkou

6e3onacHocTu
OK 01 |Xvmus B 6bITYy 1 OueHuBaTtb Kenc (c yyeTom ByayLien
OK 02 |npounsBoacTBeHHOM nocneacTeusi 6bITOBOM  |NpodheccrMoHanbHOm
OK 04 |peaTenbHoCTH N NPON3BOACTBEHHOMN OesTenbHOCTN)
OK 07 |4yenoBeka DeAaATenbHOCTH Bo3MOXxHble TEMbI KENCOB:
MNnK1.1 yerioBeka ¢ no3nuum 1. MNoTennexnne knumaTa u
MK 3.5 3KONOrnM4yeckomn BbICBODOXXAEHME ra3oBbiX
MNKe6.1 ©6e3onacHocTn rmgpaTtoB CO AHa OKeaHa.

2. byaywme matepuans! ans
aBva-, MalMHO- n
NpnBopOCTPOEHUS.

3. HoBble maTepuansl gnga
COIHeYHbIX GaTapen.

4. JlekapcTBa Ha OCHOBE
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pacTUTEnbHbIX NpenapaToB
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