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1. OBLLAAA XAPAKTEPUCTUKA PABOYEW NPOrPAMMbI
OBLEOBPA30BATENLHOM OUCUUNINHBI «XUMWUSA»

1.1. MecTtOo AMCUMNNUHLI B CTPYKType OCHOBHOM mnpodeccuoHanbHOU
obpa3oBaTenibHOM NporpamMmbi

ObweobpasoBaTtenbHasa gucumniIMHa « XuMmmns» nyvaetcsi Ha 6a3oBoM ypoBHE B
obuieobpasoBatenibHOM LMKIe y4ebHOro nnaHa OCHOBHOW MpodeCcCMOoHanbHOM
obpasoBaTenbHOM MporpaMmbl YKPYMHEHHBLIX rPynn cneuuanbHocTen / npodeccuit:
05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00,
14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 27.00.00, 38.00.00,
39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00,
52.00.00, 55.00.00.

TpyaoemMKoCTb ANCUMNANHBI «XMUA» Ha Ga30BOM ypOBHE COCTaBnseT 72 vaca, U3
KOTOpbIX 64 yaca - 6a3oBbIi Moayrb (6 pa3genos) u 8 Yacos - NpuKnagHon moaysb (1
pasgen), BKIYaKWMA NPaKTUKa-OPUEHTUPOBAHHOE CcoAep)XaHUe KOHKPETHOM
npoeccun nnm cneumansHOCTH.

MpuknagHon mMoaynb BKMYaeT oauH pasgen. Pasgen 7 «Xumuna B ObITy U
NPON3BOACTBEHHON  OEATENbHOCTM  YenoBeka»  peanum3yeTcsa  Ans  BCeX
npodpeccui/cneumanbHOCTEN Ha MaTepuane KencoB, CBA3AHHLIX C 3KONOrMYeckom
6e30nMacHOCTbIO U OLEHKOW NOCneacTBMI ObITOBOM M NPOU3BOACTBEHHOWN AEATENBHOCTMH,
no oTpacnsam byayuien npodeccmoHanbHOM AeSTENBHOCTU 0ByYatoLLMXCS.

MNepwvopg obyyeHus n pacnpegeneHune no cemectpam onpenenseT obpasoBartenbHas
opraHu3aumsi CamMOCTOATENbHO, C YY4EeTOM JOMMKM (POopMUPOBaHUA NpeaMETHbIX
pe3ynbTaToB, 06LMX U NPpoheCcCuoHanbHbIX KOMMETEHLUIN, MEXNPEOMETHbIX CBA3EN C
ApyrmMmn aucumnnuHammn obeobpasoBaTtenbHOro 1 obwenpodeCccuoHanbHOro LUKIoB
y4yebHoro nnaxa.

1.2. Uenu n nnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLMMNIIUHDI

1.2.1. Uenu n 3agaun aucumnnvHbl

dopmupoBaHue y CTyOEHTOB MNpeAcTaBNeHUs O XMMUYECKOW COCTaBNSAoLLEN
€CTeCTBEHHO-Hay4YHOM KapTUHbI MMPa Kak OCHOBbI NMPUHATUSA PELLUEHUIN B XKU3HEHHbIX U
MPON3BOACTBEHHbBIX CUTyaLMsIX, OTBETCTBEHHOIO NOBEAEHUS B MPUPOLHOM cpese.

3agayun AUCLMNIUHDI:

1) cdopmmnpoBatb MNOHUMAHME 3aKOHOMEPHOCTEN MPOTEKaHUS XUMUYECKUX
NPOLIeCCOB U SABIIEHUM B OKpYXatollen cpeae, LenoCTHOM Hay4yHOW KapTuUHbl Mupa,
B3aMMOCBS3M 1 B3aUMO3aBMCUMOCTU €CTECTBEHHbIX HaYK;

2) pasBuUTb YMEHUs COCTaBNATb (POPMYINbl HEOPraHUYECKUX U OpraHU4eCcKmnx
BELLECTB, yPaBHEHUS XUMNYECKNX pPeaKLMi, OOBbSACHATb UX CMbICIT, UHTEPNPETUPOBATb
pe3ynbTaThl XMMUYECKMNX IKCTIEPUMEHTOB,



3) cdopmupoBaTb  HaBblkKM  MPOBEAEHUS  NPOCTEWLINX  XUMUYECKUX
SKCNnepuMeEHTanbHbIX UccnegosaHun ¢ cobnogeHmem npasun 6esonacHoro obpalleHns ¢
BellecTBamMun 1 nnlabopatopHbiM 060pya0BaHMEM;

4) pa3BUTb YMEHUSI UCMOSMb30BaTb WH(OPMALMIO XMMUYECKOTO Xapakrtepa M3
PasnnYHbIX MICTOYHUKOB,

5) cdopmmpoBaTb YMEHUSI NPOrHO3MPOBATb MOCMNEACTBUA CBOEW OEeATENbHOCTU M
XMMUYECKUX NPUPOAHBIX, BbITOBbIX M NMPOU3BOACTBEHHbIX NPOLIECCOB;

6) cdopmupoBaTb MOHMMAHUE 3HAYMMOCTU [OCTMXKEHWA XMMWUYECKOM Hayku M
TEXHOMOrMn Ansa passBuTus coumnanbHOM U NPoM3BOACTBEHHOM Cdep.



1.2.2. MNMnaHupyeMble pesynbTaTbl 0CBOEHNS 0bLeobpasoBaTenbHon gucumnnnmHel B cooteeTcTBum ¢ @rOC CI1O n Ha ocHoBe

®roc coo
Koa n MnaHupyembie pe3ynbTaTbl OCBOEHUA AUCLUMIIUHDI
HaumeHOBaHue
(bopMMpyeMblz( O6wwme' OvcumnnuHapHble’
KOMNeTeHuun
OK 01. B wacTu TpyaoBOoro BocnuTaHus: - Bnagetb CUCTEMOW  XUMWYECKMX  3HAHWK, KOTopas  BKMOYaeT:
Bel6upaTb - TOTOBHOCTb K Tpydy, OCO3HaHWe LEHHOCTM | OCHOBOMOMarawLwme MOHATUS (XMMUYECKUA SMEMEHT, aToM, 3MeKTPOHHas
cnocoObl mMacTepcTBa, Tpyaonobue; obonoyka atoma, s-, p-, d-3NeKTPoOHHbIE OpbuTanM aTtoMoB, MOH, MOMneKyna,
pelweHns 3a4ad4 -  TOTOBHOCTb K aKTMBHOM  OEATENbHOCTM BANEHTHOCTb, 3M1EKTPOOTPULATENIbHOCTb, CTEMEHb OKUCIEHUS, XMMUYecKas
npodpeccmroHanb TEXHOMOIMYECKOM N CouManbHOW HanpaBfeHHOCTU, CBS3b, MOJSlb, MOMsipHAs Macca, MONSPHLIMOOBLEM, YrnepoAHbIN  CKeneT,
HOM CMoCcOBHOCTb  MHMUMMPOBATb, NNaHMpoBaTb W (OyHKUMOHAsbHAs rpynna, pagvkan, M3oMepusi, M3oMepbl, FOMOOrM4eckuii psa,
OEATENbHOCTM  CaMOCTOSITENbHO BbIMOMHATD TaKyl0 AEeATENbHOCTb; FOMOJSIONW, YrNeBoAOpOAbl, KUCMOPOA- W  asoTcodepKalime CoeauHeHus,
NPUMEHUTENBHO - UHTEPEC K pasnmyHbIM cdhepam NpodheccnoHanbHON BGMOoNorMyeckn akTMBHbIE BellecTBa (yrneBofbl, Xupbl, 6enku), MoHomep,
K pas3nuyHbIm OEATENBHOCTH, nonuMep,  CTPYKTYPHOE  3BEHO,  BbICOKOMOJSIEKYNSIPHbIE  COEAMHEHWS,
KOHTEKCTaMm OBnapgeHue YHUBEpCanbHbIMU  Y4Y4e€OHbIMM KpuCTanmnuyeckas pelletka, TUMbl XUMUYECKMX peakumi  (OKUCIIUTENbHO-
no3HaBaTesibHbIMU AEeMCTBUAMMU: BOCCT@HOBUTENbHbIE, 9K30-U IHAOTEPMUYECKUE, peaKLUM MOHHOrO obMeHa),

a) 6a3oBble noruyeckue AenMCTBUA: pacTBOp, AMEKTPONUTbl, HE3NEKTPONUTLI, ANEeKTponuMTUYeckas aAuccoumaums,
- CaMOCTOATENbHO (POPMYyNMpoBaTb W OKUCAUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMUYECKOW peakuuun, XUMUYecKoe
akTyanuaupoBaTtb npobnemy, paccmaTtpvBaTb €e paBHOBECUE), TEOPUUN U 3aKOHbI (TEOPUSI XMMUYECKOTO CTPOEHUSI OPraHnYeCcKnx
BCECTOPOHHE; BewectB A.M. ByTtnepoBa, Teopus 3MNeKTPONUTUYECKOW [uccoLmaLmu,
- YCTaHaBnuBaTb CYLUECTBEHHbIM MpU3HaK WNu nepuoamnyeckmn 3akoH [O.W. MeHgeneeBa, 3akOH COXpaHEHUS Macchl),
OCHOBaHVA ONs CpaBHEHWs, Knaccudukaumm n 3aKOHOMEPHOCTU, CUMBOJSIMYECKUN A3bIK XMMUK, DaKTONorMyeckne cBeeHnst o

0b600LeHns; CBOWCTBaX, COCTaBe, MOMyYeHUM U BGEe30MacHOM WCMONb30BAHUN BaXHENLLINX
- onpefenaTb Uenn [eATenbHOCTW, 3ajaBaTb HEOPraHUYeCcKMX W  OpraHMYecKMx BewecTB B ObITy U NpakTU4eCcKon
napamMeTpbl U KPUTEPUM UX AOCTUKEHUS; JEeATENbHOCTN YEernoBeKa;

- BbISIBNATb 3aKOHOMEPHOCTU U MPOTUBOPEYUNSI B - YMETb BbISIBIIATH XapakTePHbIE NPU3HAKM U B3aUMOCBSI3b U3YYEHHbIX MOHATUN,
paccMaTpuBaeMbIX SIBNEHUSIX; NPUMEHSATb COOTBETCTBYIOLLME MOHATUS NPU OMUCAHUM CTPOEHUS U CBOWCTB

! Yka3blBatoTCst IMYHOCTHBIE ¥ MeTanpeaMeTHble pesynbTathl 13 PrOC COO (B nocnepHen pepakumy ot 12.08.2022) B oTrnaronsHoi hopme, hopmupyemble obLeobpasoBaTenbHOM

avcunnnuHon

2 ,U,VICU,VII'IJ'IVIHaprIe (I'IpeﬂMeTHble) pes3ynbTaTthbl yKa3blBalOTCA B COOTBETCTBUU C MeTOAMKOM npenogaBaHua OUCLNITNHDI




- BHOCUTb KOPPEKTUBbI B AeATEeJIbHOCTb, OLleHMBaTb HeOpraHn4eckmnx n opraHm4eckmnx sewectB U UX npeBpau_l,eHvuZ; BbIABMNATb
COOTBETCTBME pe3ylibTaToB Uendam, oueHMBaTb PUCKN B3aMMOCBA3b XUMUYECKNX 3HAHWIN C NOHATUSIMU U npencraBneHnAaMn opyrmx

nocneacTeuin OeaTenbHOCTY; €CTeCTBEHHOHaY4YHbIX NPegMeTOB;

- pa3BMBaTb KpeaTMBHOE MbILSIEHNE MNPU pPELUEHMM - YMETb UCMOoNb30BaTb HAUMEHOBAHUS XUMWYECKUX COEANHEHUW
YXWU3HEHHbIX Npobnem MeXOYHapOLHOro cok3a TeopeTU4ecKon U NPUKNaaHON XMMUU U TpUBUASbHbIE
©) 6a3oBble nccnegoBaTenbCckMue OenCcTBUS: Ha3BaHWs BaXXHEWLUMX BeLecTB (3TWUMeEH, aueTuneH, rmuuepuH, deHon,

- BrageTb HaBblkamMun y4eGHo-UccnegoBaTenbCko U hopManbaerna, yKCycHasi KUcnoTa, ruuuH, YrapHblil ra3, yrinekucnbii ras,
NPOEKTHOW AesATEeNbHOCTU, HaBblkaMy pa3peLleHnss aMMuak, raleHasi U3BeCTb, HeraleHas M3BeCTb, NUTbEeBasi cofda U ApYrux),
npo6nem; COCTaBnNATb POPMYnbl HEOPraHUYECKUX U OPraHUYECKMX BELLECTB, YypaBHEHUS
- BbISIBNATb NPUYMHHO-CNEACTBEHHbIE CBSI3N U XMMUYECKMX peakuuid, 0ObSCHATb WX CMbICH; NOATBEpXAaTb XapakTepHble
aKkTyanuaupoBaTb 3aJady, BblaBuraTb rMnote3dy ee XMMUYECKMEe CBOWCTBA BELLECTB COOTBETCTBYHOLUMMU IKCNEPUMEHTAMMU U
PELUEHUs, HaX0OWTb apryMeHTbI AN AokasaTenbCcTBa 3anucsMu YypaBHEHU XUMUYECKUX peakuui;

CBOMX YTBepXOeHWi, 3adaBaTb napameTpbl M - yMeTb YyCTaHaBnuBaTb MNPUHAANEXHOCTb M3YYEHHbIX HEeOopraHu4eckux wu
KpUTEPUM peLLeHus:; OpraHMYeckux BeLLEecTB K OnpefeneHHbIM Krnaccam WU rpynnam COedUHEHWN,
- aHanusMpoBaTb MOSlyYeHHble B XOOE PELUEHUs XapakTepu3oBaTb WX COCTaB M BaXHeWMlIMe CBOWCTBA; onpeaensiTb BuAbl
3afaun pesynbTaTbl, KPUTUYECKM OLEHMBATb MX XUMUYECKUX CBSI3el (KOBaneHTHasi, MOHHasi, MeTannuyeckasi, BogopoaHas),
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHME B TWUMbl KPUCTANNIMYECKUX PELLUeTOK BeLLecTB; KraccuduumpoBaTb XMMUYECKUE
HOBBbIX YCIOBUSIX; peakuuu;

- YMETb MEPEHOCUTb 3HaHWs B MO3HaBaTENbHYD M - cOpMMPOBaTb MPEACTaBMEHNs: O XMMUYECKOM COCTaBnsoLLen

NpakTUYeckyo 06nacTu XN3HeaeaTenbHOCTH; €CTECTBEHHOHAYYHOW KapTUHbI MWUpa, PONM XUMWM B MO3HAHUN SBIEHUN
- YMeTb WHTErpupoBatb 3HaHUS W3 pasHbiX Npupoabl, B (OPMUPOBAHMM MbIWNEHUS W KyNbTypbl JIMYHOCTU, €€
npegMeTHbIX obnacrten; YHKUNOHANBHON rPaMOTHOCTU, HEODXOANMOW 4SS PELUeHUs] NPaKTUYECKMX
- BblABUraTb HOBbIE MAEW, NpeasiaraTb OpUrMHanbHble 3ada4v U 3KONOrm4yeckn 0O60CHOBAHHOIO OTHOLLEHUS K CBOEMY 300POBbLIO U
noaxoAdbl N peLleHuns; npupoaHoON cpeae;

- CNocoBHOCTb UX UCNOMb30BaHNSA B - YMeTb MPOBOAUTbL pPacyeTbl MO XUMUYECKMM OpMyraM U ypaBHEHUSM
no3HaBaTeNbHOWM U counanbHOW MpaKkTuke XUMNYECKMX  peakuum C  UCMNOSIb30BaHMEM  (PU3MYECKMX  BEINUYMH,

XapaKTepusyloLLMx BellecTBa C KONMYECTBEHHON CTOPOHbLI: Macchl, 06bema
(HopManbHble ycrnoBusi) ras3oB, KONMMYECTBa BellecTBa; WCMONb3oBaThb
CUCTEMHbIE XMMWYECKME 3HAHWS ONS MPUHSATUS PEeLUeHUMn B KOHKPETHbIX
KM3HEHHbIX CUTYyaLWsIX, CBSA3AHHbIX C BELLeCTBaMu U UX MPUMEHEHNEM

0K 02.
Vcnonb3oBaTb
COBPEMEHHbIE

B o6nactu LeHHOCTM HayYHOro NO3HaHWA: - YMETb MNaHMPOBaTb W BLINOMHATb XMMWUYECKUIA IKCMEPUMEHT (NpeBpaLLeHust
- chOpPMMPOBAHHOCTb MMPOBO33PEHUSI, OpPraHNYECKMX BELLECTB NPU HarpeBaHuu, NonyyeHve aTurieHa u nsyyeHue ero
COOTBETCTBYHOLLETO COBpPEMEHHOMY YPOBHIO CBOWCTB, KAYECTBEHHbIE PeaKLMK Ha anbaernapl, Kpaxmarn, YKCYCHYI KUCNOTY;




cpeacTea
noucka,
aHanusaun
WHTEpnpeTauum
nHoOpMaLKN U1
NMHPOPMAaLIMOHH
ble TEXHOSormn
ans
BbINOSTHEHNSA
3apav
npodeccmoHanb
HOW
AeAaTenbHOCTH

pa3BuTna  Haykm u oOLLecTBEHHOM NPaKTUKK,
OCHOBAHHOIoO Ha ananore KynbTyp,
CI'IOCO6CTByI-OLLl,eI'O OCO3HaHUIO CBOero mMecta B
MNONMKYNbTYPHOM MUPE;

- coBepLueHCTBOBaHUE S13bIKOBOM M YMTaTENbCKON
KynbTypbl KaK cpeacrtsa B3aUMOAENCTBUSA MeXxny
nogbMn 1 NO3HAHNA MUpPa,

- OCO3HaHue LUEeHHOCTU Haquoﬁ DeATENbHOCTH,

rOTOBHOCTb OCYLLECTBNATb  MPOEKTHYIO n
nccnenoBaTenbCKy AEATENbHOCTb MHAMBUAYASbHO

M B rpynne;

OBnageHue YHUBepCanbHbIMM  y4eOHbIMKU

no3HaBaTeNnbHbIMU OENCTBUAMM:

B) paboTa ¢ nHcopmaumen:

- BrageTb HaBblkamMy MONyYeHUs uHGopMauum u3
WUCTOYHMKOB  pasHblX TUMOB, CaMOCTOSATENbHO
OCYLLECTBNSATb MOWCK, aHamnu3, cCMcCTeMaTu3auuio wu
WHTepnpeTaumio MHOpMaLMM PasnnYHbIX BULOB U
dhopm npencrasneHns;

- €034aBaTh TEKCTbl B pasnnyHbIX hopMaTtax C y4eTom
HasHa4yeHns WHGOPMaLUMM U LEeNeBon ayauTopuw,
BblbMpas onTuManbHyl OpMy NPeACTaBneHus |

BU3yanmsauum,
- oueHnBaTb OOCTOBEPHOCT NEermMTMMHOCTb
VIH(*)OpMaLl,I/II/I, ee COooTBeTCTBME TMpaBOBbIM WU

MOparnbHO-3TUYECKMM HOPMaM;,
- Mncnonb3oBaTb Cpeacrtsea I/IHC*)OpMaLI,VIOHHbIX n

KOMMYHMKALUMOHHBIX ~ TEXHOMOrMN B peLueHun
KOrHUTUBHBIX, KOMMYHMKaTUBHbBIX n
OpraHmM3auMoHHbIX  3agad ¢ cobnogeHnem
TpebOoBaHUM 3PrOHOMUKK, TEXHUKM BEe30MacHOCTH,
rMrmeHbl,  pecypcocbepexeHnsi, MNpaBOBbLIX U
3TUYECKNX HOPM,  HOPM MHOPMaLIMOHHOM
©esonacHocTY;

AeHaTtypauma 6enkoB nNpu HarpeBaHWK, LBETHbIE peakuun Genkos; NpoBOAUTL

peakuMm WOHHOrO oOMeHa, onpedensaTb cpedy BOOHbIX PacTBOPOB,
KayeCTBEHHble peakuun Ha cynbdaT-, KapboHaT- U XIopua-aHWUOHbI, Ha KaTUOH

aMMOHWSI; pellaTb 3KCrnepuMeHTanbHble 3agadn no Temam "Metannbl" u
"HemeTtannbl") B COOTBETCTBUM C MNpaBuriaMuM TeXHUKM ©6e3onacHoCTU npu
obpaleHun ¢ BewectBamy 1 nabopaTtopHbiM 060pyAOBaHMEM; NPEACTaBNATh
pesynbTatbl XMMUYECKOro JKCMepuMeHTa B OopMe 3anncu ypaBHEHWUN
COOTBETCTBYIOLNX peakuun n opmMynmpoBaTbh BbiBOAbl Ha OCHOBE 3TUX
pes3ynbTaTos;

- YMETb aHanuManpoBaTb XMMWYECKYHD WHAOPMALUIO, NONydYaemyrd U3 pasHbIX
NCTOYHUKOB (CpeacTB MaccoBoWn UHGopMaunu, cetb HTEpHeET u apyrue);

- BnageTb OCHOBHbIMW METOA4AaMMW Hay4YHOro MO3HAHWS BELLECTB U XMMUYECKUX

ABMNEeHUN (HabnogeHne, N3MepeHNe, SKCNEPUMEHT, MOAENNPOBAHUE);

- YMEeTb MNPOBOAUTbL pacdeTbl MO XUMUYECKUM OpMYyfiaM U YpaBHEHUSM
XMMUYECKMX  peakumMm C  WUCMOMb30BaHMEM  (PU3NYECKUX  BENUYUH,
XapaKkTepusylLmx BellecTBa C KONMUYECTBEHHOW CTOPOHbI: Macchbl, obbema
(HopmanbHble yCrioBus) rasoB, KONMMYecTBa BeLWEeCTBa; MWCMONb30BaTb
CUCTEMHbIE XUMWYECKME 3HaHUA ONS MPUHATUS peLlleHUA B KOHKPETHbIX
XU3HEHHBIX CUTYyauusX, CBSA3aHHbIX C BELECTBAMMU U UX NPUMEHEHNEM




- BrageTb HaBblkaMW pacno3HaBaHWs M 3aluThbI
nHcopmaumm, MHHOPMaLNOHHON Ge30nacHoOCTH
FNINYHOCTY;

0K 04.

O dekTnBHO
B3aMMOOENCTBO
BaTb U paboTatb
B KONNEeKTnBse u
KOoMaHae

- FOTOBHOCTb K CAaMOpa3BUTUIO, CAMOCTOATENBHOCTH
N CaMOOMNpeaENeHNIo;

-OBnajeHne HaBblkaMn y4ebHO-uccrneaoBaTenbCKon,
NMPOEKTHON U coLManbHON AEATENbHOCTY;
OBnageHue yHUBepcanbHbIMU KOMMYHUKaTUBHbIMU
AeNCTBUAMM:

6) coBMecTHas OeATeNbHOCTb:

- MOHMMaTb W WUCMOSb30BaTb MNPenMyLLeCTBa
KOMaHOHOW 1 MHAMBMAYanbHOW paboThl;

- MpUHUMATb LENMM COBMECTHOW AESATENbHOCTY,
OpraHn3oBbIBaTL M KOOPAMHUPOBATL AENCTBUSA MO ee
JOCTUXKEHWUIO: COCTaBNATb  NfaH JencTBun,
pacnpegensatb Ponu C y4eTOM MHEHWUA YYaCTHUKOB
obcyxaaTb pesynbTaTbl COBMECTHOW paboThl;

- KOOPAMHUPOBATL W BLINOMHATL PaboTy B YCNOBUSAX
peanbHOro, BUPTYanbHOrO W KOMOGWHMPOBAHHOIO
B3aUMOOENCTBUS;

- OCYyWecCTBMNSATb MO3MTUBHOE  CTpaTtermdeckoe
noBefeHne B PasfMyHbIX CUTyauusix, NposiBNATb
TBOPYECTBO U BOOOpaxeHue, ObiTb MHULMATUBHBLIM
OBnageHue yHuBepcanbHbIMU PerynATUMBHbIMU
AencTBMAMMU:

I) npUHATHE cebs u apyrux noaen:

- NPUHMMATb MOTMBbLI U apryMEHTbI APYruX nogen
Npu aHanuae pesynbTaToB AEATENbHOCTY;

- NpM3HaBaTb CBOE MpaBO W NPaBO APYruX Noaen Ha
OLLINOKU;

- pasBMBaThb CMNOCOOHOCTb NOHMMATbL MUP C NO3ULIAK
OPYroro 4YenoBeka;

- YMeTb MNMaHNpoBaTb U BbIMOMHATE XMMUYECKUA ISKCNEPUMEHT (NpeBpaLleHus

OpraHMYyeckux BELLECTB NpW HarpeBaHUW, NONy4YeHNe 3TUIMEHa U U3yYyeHne ero

CBOWCTB, KaYeCTBEHHbIE peakuun Ha anbAernabl, Kpaxmarsn, YKCYCHYI KUCMOTY;

AeHaTtypauna 6enkoB nNpu HarpeBaHWM, LUBETHbIE peakuun Genkos; NpoBOAUTb

peakuum MOHHOro obOMeHa, onpegenaTb cpedy BOAHbIX  PACTBOPOB,
Ka4yeCTBEHHble peakuun Ha cynbdaT-, kKapOoHaT- 1 XITOPUA-aHNOHbI, HA KaTUOH

aMMOHMS; pellaTb SKCNepUMEHTarnbHble 3agadn no temam "Metannbl" wn
"HemeTtannbl") B COOTBETCTBMM C MNpaBuiiaMyM TEXHMKM Oe30macHOCTU npu
obpaweHun ¢ BewectBammn 1 nabopaTopHbiM 060pyaOBaHUEM; NPEACTaBNATh
pe3ynbTaTbl XMMUYECKOTO 3KCMEpMMeEHTa B (OpMe 3anncu ypaBHEHWUN
COOTBETCTBYIOLLUMX peakuun u ¢opMynMpoBaTb BbIBOAbI HA OCHOBE 3TUX
pesynbLTaToB




0K 07.

B obnactM 3konorMyeckoro BOCMUTAHUSA:

- Cd)OpMMpOBaTb npeacrtaBneHnda: o XUMNYECKON  COCTaBMnsaoLLEN

CopevictBoBath | - COPMMPOBAHHOCTb 3KONOMMYECKOW KyNbTypbl, €CTECTBEHHOHAYYHOW KapTUHbI MUpa, PONM XMMWUM B MO3HAHWUM ABMEHUN
COXpaHEeHUIo NMOHUMaHWE BIUSAHUA COLMAaNbHO-3KOHOMUYECKUX Mpupoadbl, B (OPMUPOBAHUU MbILLMEHUS W KyNbTypbl fWYHOCTU, ee
OKpy>KatoLLen NpoLeccoB Ha COCTOAHWE MPUPOLHOW M couManbHOW  yHKLMOHAIbHOW rPaMOTHOCTU, HEOBXOANMMON ONA peLUeHUst MPaKTUYECKNX
cpensl, cpefdbl, OCO3HaHMe rnobanbHOro XapakTepa 3agay M 3KONOorMyeckn o60CHOBAHHOrO OTHOLLEHWUSI K CBOEMY 3[10POBbI0 U
pecypcocbepex | akonormyeckux npobnem; npupoaHoOn cpeae;

eHuIo, - NNaHWpoBaHWE M OCYLLEeCTBMEHWe OeNCTBUA B - yMeTb cobntogatb npaBuia 3KONMOrMYeckn LenecoobpasHoro noBeaeHus B
NPUMEHSTb OKpyXalolllen cpefe Ha OCHOBE 3HaHWs uernen ObiTy U TpyooBOW AEATENbHOCTM B LIENsiX COXPaAHEHWUs CBOEro 340pOBbS U
3HaHusa 06 YCTOM4YMBOroO pa3BUTUSA YErOBEYeCTBa; OKpY>KatoLLen NpMpOaHON Cpefbl; yYUTbIBaTb ONacHOCTb BO3OENCTBUS HA XKUBbIE
N3MeHeHnn aKTMBHOE HenpusaTue AeNCTBUIN, MPUHOCALLUMUX BPe, OpraHuM3Mbl ONpeAefieHHbIX BEeLecTB, MOHMMas CMbICI noka3aTens npeaenbHowm
Knumara, oKpy>KatoLLen cpeae; OO0NYCTUMOWN KOHLIEHTpaLmnm

NPUHLMNbI YyMEHUe nporHo3upoBatb HebnaronpusiTHble

6epexnueoro aKonornyeckne nocneacTsus npeanpuHMMaembIxX

npousBoACTBa, | AEWCTBUIW, NpeaoTBpallaTth Ux;

3P PEKTUBHO - paclmpeHune onbiTa AeATeNbHOCTU 3KONOrM4eCcKom

AeiCcTBOBaTb B | HaMpaBIEHHOCTH;

YpesBblY4alHbIX | - OBMaAEHWe HaBblkaMy y4ebHOo-MCCne0BaTENbCKON,

CUTyaumsx MPOEKTHOM 1 coLManbHOM AeATENbHOCTY;

mr...

3 TIK ykasbiBatoTcsi B cooTeTcTBUM ¢ DI'OC CIIO peanuayemoil npodeccun/ cneumansHocTy
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2. CTPYKTYPA W COAEPXAHWE OBLLEOBPA3OBATENLHOWN ANCUMMIMHBI «XUMUS»

2.1. O6bem gMcuMnNnHbl U BUObI y4ebHOM paboThl

Bug yyebHon pabotbl

O61beMm B Yacax

Ob6bem obpasoBaTenbHON NPOrpaMmMbl OUCLIMMNNHDI 72
B T.u.

OcHoBHOEe cogeprkaHune 64
BT. Y.

TeopeTunyeckoe obyyeHve 30
npaxkTn4yeckne 3aHATUA 24
nabopaTopHble 3aHATUS 10
MpodeccrnoHanbHO-OpUEHTUPOBAHHOE coaepXaHune (coaepxkaHue 6
NPVKIagHoro Moayns)

BT. Y.

TeopeTnyeckoe 0byyeHve 2
npakTU4ecKne 3aHsATUSA 4
MNpomexyToyHas atTectaums (3a4eT) 2




2.1. O6beM yueOHO# AMCHUIIIMHBI X BUIBI yaeOHOH paboTH A 3a09HOU QOopMEI

Bun yue6HO# paboThI

O0BEM YacoB

MakcumainbHast yueOHas Harpyska (Bcero) 72(8n+4M+60c)
Ob6s13aTenbHas ayIUTOpHAs yueOHasi Harpy3Ka (Bcero) 12 (814m)

B Tom uucine:

71a00paTOPHBIC 3aHATHUS -
NPAaKTUYECKHUE 3aHATHSI 4
KOHTPOJIbHBIE pa0OTHI -

KypcoBas paboTa (ITpoeKT) -
CamocrosiTenpHast paboTta oOyyvaromierocs (Bcero) 60

B ToM umucie:

CaMOCTOSITENIbHAS paboTa HaJl KYpCOBOM pabOTOM (ITPOSKTOM)

[ToaroroBka NpakTUKOOPUEHTUPOBAHHBIX PAOOT MIPOESKTHOTO
Xapakrepa

JIOMaIIHsst paboTa (JIoMaIlrHssi KOHTPOJIbHAs paboTa)

[TpomexyTouHas arTectanus B popme nuddepeHIrpoBaHHOTO 3aueTa
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2.2. TemaTtnyeckmn nnaH n cogep)xaHne OUCUUNIUHLI

HanmeHoBaHue CopepxaHue y4yebHOro matepuana (oCHoBHOe U npodeccUoHanbLHO-OPUEHTUPOBAHHOE}, OBbLeM 4acos ®opmupyemble
pa3genoB U Tem nabopaTopHble U NpakTUYecKne 3aHATUA, NPUKNagHOW Moaynb KOMMeTeHUun
1 2 3 4
OcHoBHOe coaepkaHue 64
Pasgen 1. OcHOBbI CTpOeHMA BelecTBa 6(1n1n4c
Tema 1.1. OcHOBHOe cofepkaHue 4 OK o1
CTpoeHne aTtoMoB
XUMUYECKMX TeopeTuyeckoe obyqeHune 2(1n1c
3MEMEHTOB U ) B}
npupona CoBpemeHHas Mogenb CTpoeHust atoma. CUMBOMMYECKUIA S3bIK XUMUKN. XUMUYECKWIN SNEMEHT. ODNEKTPOHHAs
XUMUYECKOM KoH(purypaumsa atoma. Knaccudukaumsa XUMUHECKMX 3neMeHToB (s-, p-, d-anemenTbl). BaneHTHble )
cBS3n 3NEKTPOHbI. BaneHTHOCTb. 3NeKTpoHHas Npupoaa XMMUYECKOW CBS3U. DreKTpooTpuuaTenbHocTb. Buapl
XMMMUYECKON CBA3M (KOBANIEHTHas, MOHHasA, MeTannuyeckasl, BoAOpoaHas) 1 cnocobbl ee o6pasoBaHus
MpakTnyeckne 3aHATUA 2(1n1c
PelleHre 3agaHnMin Ha UCNOSb30BaHNE XMMWUYECKON CUMBOJSIMKA M Ha3BaHW COeaMHEHUA MO HOMEHKaType
MeXOYHapOL4HOro Col3a TEOPETUYECKOW M NPUKITAGHON XMMUM U TPUBUATNbHBIX HA3BaHUWA A58 COCTaBEHNS
XUMMYECKUX POPMYN ABYXaTOMHbLIX COEOVUHEHUN (OKCMAOB, CynbdnOoB, rMOPUOAOB U T.M.) U OPYrux
HeopraHM4YeCcKUx coeguUHEHNMN OTAENbHbIX KNaccoB. 2
MpakTuyeckne 3agaHvWs Ha yCTaHOBMEHWE CBSA3N MeXZy CTPOEHWEM aTOMOB XMMMWYECKUX 3MIEMEHTOB M
NepuoaNYeckUM U3MEHEHMEM CBOWCTB XMMWUYECKUX IMEMEHTOB U UX COEAWHEHUIA B COOTBETCTBUU C
nonoxeHnem epnoanyeckon cUcCTeMsbI.
Tema 1.2. OcHOBHOe coaepxaHue 2c OK 01
Mepvoanyeckuii OK 02
3akoH nTabmmua | MPakTuyeckne 3aHATUA 2c
0.N. MenpeneeBa .
Mepuoanyeckan cuctema xummdecknx anementos .M. MeHgeneesa. ®U3nM4eCckuin CMbICH
Mepuoanyeckoro 3akoHa .M. MeHaeneeBa. 3akOHOMEPHOCTU U3MEHEHWNSI CBOMCTB XUMMUYECKNX 2

ANEeMEeHTOB, o6pa3yeMb|x MMW NPOCTbLIX U CNOXHbIX BELWECTB B COOTBETCTBUN C NMOJIOXKEHUEM XUMUYECKOIo
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anemeHTa B Nepnoguyeckon cnucteme. MmMpoBo3speHYecKoe U Hay4yHoe 3HaveHue Neprnognyeckoro
3akoHa [1./. Mengeneesa. NporHosbl .M. Mengeneesa. OTKpbITUE HOBBIX XMMUYECKMX SNTEMEHTOB.
PelueHne npakTMKa-opneHTUPOBaHHbIX TEOPETUYECKNX 3a4aHMI HA XapaKTepu3aumio XMMUYECKNX
anemeHToB «MeTannuyeckme/ HemeTannuMyeckne CBOMCTBA, aNEeKTPOOTPULATENBHOCTb XUMUYECKNX
3M1EMEHTOB B COOTBETCTBUN C UX SMEKTPOHHLIM CTPOEHNEM M MONOXEHNEM B NEPUOANYECKON CUCTEME
XumMmunyeckmx anemenToB [.. MeHaoeneesa»

Pasgen 2. Xumuyeckune peakuum 10(1n9c
Tema 2.1. Tunbl OcHOBHOe copepxaHue 4(1n3c OK 01
XUMUYECKNX
peakLyii TeopeTuyeckoe oby4eHue 2

Knaccudukaums 1 TMNbl XUMUYECKMX peakLuii C y4acTMeM HeopraHuyeckux BellecTB. CocTaBneHve

ypaBHEHWI peakuuii COeAMHEHUS!, PasnOoXeHUs, 3aMeLLeHnsi, 0OMeHa, B T.4. peaKLmil rOpeHuns, OKUCNEHNS-

BOCCTaHOBIEHUS.

YpaBHEHUs1 OKUCNEHMsI-BOcCTaHOoBNeHMs1. CTeneHb okucnenust. OKMCnuTenb 1 BOCCTaHOBUTENb. 2

CocTaBrneHue 1 ypaBHUBaAHWE OKUCIMTENbHO-BOCCTAHOBUTENbHbLIX peakLuii METOAOM 3M1eKTPOHHOMO

6anaHca. OKMCNMTENbHO-BOCCTAHOBUTENbHbLIE peakLuMn B NPMpOAE, NPON3BOACTBEHHbIX NpoLeccax u

XnN3HeOeaTenbHOCTN OpraHM3MoB

MpakTuyeckme 3aHATUA 2c

KonunuyectBeHHble OTHOLIEHUS B XUMUN. OCHOBHbIE KONMMYECTBEHHbIE 3aKOHbl B XMMWUM U pacyeTbl Mo

YPaBHEHUSIM XMMUYECKUX peakumnin. Monb kak egmMHuMua KonuyecTBa BellectBa. MonsipHas macca. 3akoHbI

COXpaHeHUss macchbl 1 aHeprun. 3akoH ABoragpo. MonsipHbli 06beM razoB. OTHOCUTENbHAsA NNOTHOCTb 2

rasoB. PacyeTbl N0 ypaBHEHUSIM XMMUYECKUX peaKkuuii ¢ UCNorb3oBaHNEM Macchl, 06bemMa (HopMaribHble

yCIoBUs1) ra3oB, KONMYeCTBa BellecTBa
Tema 2.2. OCHOBHOe coaepKaHue 4c 0K 01
OneKkTponuTMyecka OK 04
q anccoumaums u | Teopetuyeckoe obyuyeHue 2
WNOHHbIN 0OMeH .

Teopusi anekTponutuyeckon auccoumaumn. MoHbl. InekTponuTbl, HEaNeKTponuTbl. Peakumm WOHHOro

2

obwmeHa. CocTaBneHue peaKLl,I/Iﬁ NOHHOro obmeHa nyTemM coCTaBJiIeHUA UX NOJTHbIX N COKPALLEeHHbIX MOHHbIX
ypaBHeHI/II7I. KncnoTtHo-oCHOBHbLIE peakunn. 3agaHns Ha cocTaBlieHNE NOHHbIX peaKLl,I/IIZ
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INNabopaTopHble 3aHATUA 2

Na6opaTtopHas paboTa "Tunbl XMMUYECKMUX peakumin”.

WccneposaHve TUNOB (MO COCTaBY M KONMMYECTBY MCXOAHBIX 1 06pasyowmxcs BeLecTB) U NPU3HAKoB )

XUMUYeCKUX peakumii. NpoBeaeHne peakuuii MOHHOro obmMeHa, onpefeneHne cpeabl BOOHbIX PaCTBOPOB.

3afaHnsa Ha coCTaBEeHNE NOHHbIX peakumi
KoHTponbHas

CTpoeHuve BeLLecTBa U XMMUYECKME peaKLum 2c
pa6ota 1
Paspen 3. CTpoeHue n CBOMCTBa HeOpraHU4YEeCKUX BeLLEeCTB 16(2n1n13c
Tema 3.1. OcHoBHOe copepxaHue 4(1n3c OK 01
Knaccudukauums, OK 02
HOMEHKMaTypa 1 TeopeTuyeckoe obyueHue 2(1nlc K. ..
CTpOeHue .
HEOPraHNYECKHIX MpeaomeT HeopraHnyeckon xumun. Knaccmdumkauma HeopraHny4eckmx BewwecTB. [1pocTblie 1 CroXHble
BeLLECTS BelecTBa. OCHOBHbIE KNacchl CIOXHbIX BELWECTB (OKCUAbI, TMAPOKCUAbI, KUCNOTbI, conu). Baanmocessb

HeopraHn4yeckunx BeLecTs. ArperaTtHble COCTOSHMSA BellecTBa. Kpuctannuyeckune n amopgHbie BeLLecTBa.

Tunbl KPUCTANNUYECKNX PELLETOK (aTOMHasl, MONEKynsapHas, MOHHas, MeTannunyeckas). 3aBMCUMOCTb 2

hm3nyeckmx CBOWCTB BeLLEeCTBa OT TUNa KPUCTanIMYeckon pelleTkm. 3aBUCMMOCTb XUMUYECKON

aKTMBHOCTU BELLECTB OT B1AA XMMUYECKOW CBSA3U 1 TUNa KpUCTannmyeckon peetku. MNpuynHbl

MHoroobpasus BeLlecTs

MpakTuyeckne 3aHATUA 2¢c

HomeHknaTtypa HeopraHM4eckunx BELLECTB: Ha3BaHMe BELLECTBA UCXOAA U3 UX XMMUYECKOW hOpMYNbl Nnn

COCTaBIEHME XMMUYECKOW hOpMYIbl MCXOOS M3 Ha3BaHMsl BewecTBa no mexagyHapogHon (MKOTMAK) nnm

TPUBMAanNbHOW HOMEHKNaType.

PelleHne npakTtuyecknx 3agaHuMin no Krnaccudukaumm, HOMEHKNaType M XMMuyeckum opmynam

HeopraHM4Yeckunx BELLECTB pPasfMyHbIX KNaccoB (yrapHbiv ras, yrnekucnblil ra3, ammuak, raweHas usBecTb, 2

HeralleHas U3BeCTb, NMUTbEBAs CoAa M APYrnX): HasblBaTb M COCTaBNATb (POPMYIIbl XMMUYECKMX BELLECTB,
onpenensaTb NPUHaANEeXHOCTb K Kraccy.

NCTOYHMKN XMMUYECKON MHopMaummn (CpeacTB MacCoBOM MHAgopmaummn, cetb MIHTepHeT u apyrue). MNouck
NHOpMaLIMM NO Ha3BaHUSAM, UAEHTUUKATOPaM, CTPYKTYPHbIM dhopmynam
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Tema 3.2. duanko- | OcHoBHOe coaepKaHue 8(1n7c OK 01
XMMUYeckme OK 02
cBOliCTBA Teopetnyeckoe obyuyeHue 6(1n5c nK...
HeopraHN4ecKknx .
BELLECTS MeTtannbl. O6wune uanyeckne n xMmmdeckne cBorcTBa metannoB. Crnocobbl nonyyeHus. 3HavyeHne

MeTannoB U HEMETANNOB B NPUPOAE W XU3HEAEATENbHOCTM YenoBeka u opraHuamoB. Koppo3ns MeTannos: 2

BMAbI KOPPO3UK, CNOCOOLI 3aLUTLI METANOB OT KOPPO3UK

HemeTtannbel. Obwue umanyeckme U XMMMYECKME CBOMCTBA HEMETANOB. TUNUYHbIE CBOWCTBA HEMETAOB

IV- VII rpynn. Knaccudpmkaumnsa n HomeHknaTypa coegnHeHuin HemeTtannoB. KpyroBopoTbl GMOreHHbIX 2

3NeMeHTOB B Npupoae

Xummnyeckme CBOMCTBA OCHOBHbIX KIACCOB HEOPraHWYeCcKMX BELECTB (OKCUAOB, rMaPOKCMA0B, KNCMOT,

conew n gp.). 3aKOHOMEPHOCTM B MBMEHEHMN CBOWCTB NPOCThLIX BELLECTB, BOLOPOAHbIX COEOUHEHUN, 2

BbICLUMX OKCUAOB N MOPOKCUAOB

MpakTnyeckne 3aHATUA 2c

CocTaBneHue ypaBHEHUI XMMUYECKUX PeakUMii C y4acTUEM MPOCTbIX U CIIOXHbIX HEOPraHWYeCKNX BELLECTB!

MeTannoB 1 HEMEeTarnoB; OKCUAO0B MeTasnsoB, HEMETanoB N aMOTEPHbIX ANIEMEHTOB; HEOPraHNYECKNX

KMCNOT, OCHOBaHWN M aM(OTEPHbIX MTMAPOKCUAOB; HEOPraHUYECKUX COMNEN, XapakTepum3ytoLmx X CBONCTBA, )

PelueHne npakTuka-opMeHTUPOBAHHbIX TEOPETMYECKMX 3adaHMi Ha CBOWCTBA, COCTaB, MOSNy4YeHue U

6e3onacHoe MCMNosb30BaHWE BaXHEMLUNX HEOPraHWYeCKMX BELLECTB B ObITy M NpaKTUYeCKon AeATeNbHOCTH

YyenoBeka
Tema 3.3. OcHOBHOe copepKaHue 2(1n1c 0K 01
NoeHTudukaums OK 02
HEOPraHNUecKMX Na6opatopHbie 3aHATUSA 2(1n1c 0K 04
BELLEeCTB

Na6opaTopHas pabota «MaeHTuurkaumsa HeopraHM4eCKX BELLECTBY.

PelwweHne akcnepu MeHTanbHbiX 3aday MO XMMUYECKUM CBOWCTBAM METasfioB U HeEMeTansnoB, No

pacrno3HaBaHMIO W MOSyYEHWUIO COeQNHEHNI METANSIOB U HEMETaNOB. )

NoeHTudukauma HeopraHM4eckMx BELLECTB C WCMONb30BaHMEM WX (PU3MKO-XMMUYECKMX CBOWCTB
XapaKTepHbIX Ka4eCTBEHHbIX peakuui. KauecTBeHHbIE peakumun Ha cynbdat-, kapboHaT- U X1opua-aHUOHbI
Ha KaTWUOH aMMOHUS
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KoHTponbHas

CeoiicTBa HEOpPraHN4YEeCKUX BELLECTB 2c
paboTa 2
Pazgen 4. CTpoeHue U CBOWCTBA OpraHMYeckux BelecTB 24(2n1n21c
Tema 4.1. OcHOBHOe copepXaHue 4(1n3c OK 01
Knaccudmkaums, nK...
CTpOEHME U Teopetnyeckoe obyueHue 2
HOMEHKaTypa MosiBNeHMe W pasBUTUE OPraHNYEeCcKOn XMMUW Kak Hayku. [peameTt opraHuyeckon Xxummmn. Mecto u
OpraHn4ecknx 3HaYeHne OpraHNYecKon XM B CUCTEME €CTECTBEHHbIX HayK.
BELlecTs XvMunyeckoe CTpoeHue Kak Nopsifilok COEANHEHNS] aTOMOB B MOJIeKyJle COrMacHO MX BaneHTHOCTU. OCHOBHble

NOSTIOXKEHUSI TEOPUM XMMUYECKOTO CTPOEHNSA OpraHndeckux coeanHeHunin A.M. byTnepoBa. YrnepoaHbli

ckeneT opraHM4eckon Monekynbl. 3aBUCMMOCTb CBOMNCTB BELLECTB OT XMMNYECKOrO CTPOEHUSI MOMNEKYI. )

N3omepusa n nsomepobl.

MoHsTMe 0 hyHKUMOHanbHOM rpynne. Pagukan. MpuHumnbl Knaccudgukaumm opraHn4yecknx coeguHeEHNN,

MexayHapoaHas HOMeHKnaTypa v NPUHLUMNLI HOMEHKNaTYpbl OpraHN4ecknx coegmHeHunin. MNoHsTrue o

asoTcoAepKalmx coeanHeHnsax, OMonornyeckm akTMBHbIX BelecTBax (yrnesogax, xupax, 6enkax un gp.),

BbICOKOMONEKYNSAPHbLIX COeANHEHUSIX (MOHOMED, MONMMEP, CTPYKTYPHOE 3BEHO)

MpakTuyeckne 3aHATUA 2c

HomeHknaTypa opraHMyecknx COeAMHEHUN OTAESbHbIX KMacCOB (HacCblWeEHHblE, HEHacCbIWeHHbIe W

apomaTuyeckue yrnesogopodbl, CNUpTbl, eHonMbl, anbaernabl, KETOHbl, KapOOHOBbLIE KMCNOTbI U Ap.)

CocTtaBrnieHune NonHbIX U COKpaLLEHHbIX CTPYKTYPHbIX (POPMYS OpraHNYecknx BeLLeCTB OTAeNbHbIX Kaccos, )

MCnonb3ys UX Ha3BaHWA NO CUCTEMATUYECKOW 1 TPUBMANbHOW HOMEHKNaType (3TWUMEH, aueTUneH, MnuLepuH,

deHon, opmanbaerna, yKCycHas Kucnota, rmuumH). PacyeThbl npoctenwen oopmynbl OpraHnYeckom

MOMEKynbl, UCX0As U3 areMeHTHOro coctasa (B%)
Tema 4.2. OCHOBHOE copepaHue 12 (1n1n10 0K 01
CeolictBa Cc OK 02
OpraH1M4ecKux 0K 04

P - TeopeTuyeckoe oby4eHue 6(1n1ndc

coeaANHEeHNN nK...

®PU3NKO-XMMMYECKME CBOMCTBA OPraHWYECKUX COeAMHEHWUA OTAenbHbIX KnaccoB (0Co6eHHOCTM
Knaccuukaumm n HOMeHKNaTypbl BHYTPU Knacca; roMofnorniyeckmii pag u obwasa dpopmyna; msoMepus;
du3nyeckmne CBONCTBA; XMMNYECKME CBOMCTBA; CNOCObbl NONy4eHuns):
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- npegenbHble YrneBoaopoabl (ankaHbl M UMKnoankaHbl). FopeHne mMeTaHa Kak OAMH M3 OCHOBHbIX
MCTOYHMKOB TEMMa B MNPOMBILLNEHHOCTU U GbiTy. CBOMCTBA NPUPOAHbLIX YrNeBoaopoaoB, HaxoXaeHne B
npupoae 1 NpUMEHEHUE ankaHoB;

- HenpefgenbHble (ankeHbl, ankvHbl U ankagueHbl) U apoMaTuyeckue yrnesogopoasl. FopeHne aueTuneHa
KaK MCTOYHUK BbICOKOTEMMEPAaTYPHOro NaMeHu Ans CBapku U peskn MeTarnsos

- KMcnopogcoaepxatiuune coeguHeHus (CnupTbl U peHonbl, KapboHOBbIE KUCTOThI M 3duMphbl, anbaernisl u
KETOHbI, Xupbl, yrrnesoasl). [paktuyeckoe npuMeHeHue 3TUNEHINNKONS, ruuepuHa, deHona. MNMpumeHexne
dopmanbaernga, auetanbgernga, YKCyCHom kucnotbl. Mbina kak conu BbICLUMX KAapOOHOBBLIX KUCHOT.
MotoLimne ceBoncTBa Mblina

- asoTcoaepalime coeauHeHUs (aMUHbl U aMUHOKUCIOTLI, 6enkn). BoicokomonekynsipHble coeanHeHNs
(cvHTETMYECKME 1 Buonormyeckn-akTuBHbIe). MoHOMep, NonmMMep, CTPYKTYpHoe 3BeHO. [Nonnvepusaums
3TUIEHa Kak OCHOBHOE HanpasIieHne ero Ucnonb3oBaHus.

leHeTMYecKasi CBA3b MeXAy Krlaccamy OpraHnYecKux CoeanHEeHMI

npaKTVI‘-IeCKVIe 3aHATUA

4(1n3c

CeoiictBa OpraHn4YeCcKux COeMHEHMIN OTOENbHbIX KAaccoB (prsmaanaﬂ n MexayHapogHada HOMeHKnaTtypa,
XUMWYECKME CBOWCTBA, CNOCOOLI I'IOJ'Iy‘-IeHI/IFI)Z npegeribHble (aJ'IKaHbI n LI,I/IKJ'IoaJ'IKaHbI), HenpeaernbHble
(aJ'IKeHbI, aJlKUHbI U aJ'IKa,EI,VIeHbI) n apomMmatunyeckme yrnesonopobl, CnnpTbl U CbeHOJ'IbI, Kap6OHOBbIe KUCNOThI
n SQWIpr, anbaernabl U KETOHbl, aMUHbl N aMUHOKUCIOTbI, BbICOKOMOJIEKYAPHbIE COeANHEHUA. 3apaHus Ha
cocCTaBlieHune ypaBHeHMVI XUMNYECKNX peaKLI,VII7I C y4acCcTnem opraHmyeckmx BewlectB Ha OCHOBaHUN KX
COCTaBa 1 CTPpOEeHUd

CocTaBrieHne cxeM peakuui (B TOM Yucre No NPeasioKeHHbIM Lienoykam npeBpaLLeHuii), xapakTepu3ayoLmX
XMMUYECKMEe CBONCTBA OpraHN4ecknx COeaMHEHUN OTAENbHbIX KNaccoB, CNOCOObI UX MNOMYYEeHUs U Ha3BaHUe
OpraHM4yecknUX COoeaUHEHUI NO TPUBMANBbHON NN MEXOYHapOOHOW CUCTEMATMYECKON HOMEHKNaType.
PelleHne npakTvka-opMeHTUPOBAHHBIX TEOPETUYECKUX 3aaHWN Ha CBOWCTBA OpPraHW4ecKkUx COeaUHEHWI
OTAEenNbHbIX KNaccoB

NabopatopHas paboTa

2c

NabopaTtopHas paboTa "lNpeBpalleHnss opraHNYEeCKNX BELLECTB NPU HAarpeBaHun".
Mony4yeHve aTuneHa v n3yveHue ero cBoNCcTB. MogenvpoBaHme MOMEKyn 1 XMMUYECKUX npespaLLleHni Ha
npumMepe aTaHa, aTUNeHa, aueTuneHa m ap.
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Tema 4.3.

0K o1

OcHoBHOe cogepxaHue 6c
NaoeHTndukaums OK 02
OpraHNyecKmnx Teopetunyeckoe obyueHue 4 0K 04
BELLECTB, UX nK
3HAYeHue n BuoopraHnyeckme coegmHenus. MNprumeHeHne n Guonoruyeckas ponb yrnesogoB. OkucneHne yrneBodoB
npUMeHeHe B - UICTOYHMK QHEPIUU XMBbIX opraHnamoB. ObnacTn npumeHeHMs aMMHOKUCIOT. peBpalueHns 6enkos 5
GbITOBON 1 nuwm B opraHuame. bBuonormueckne dyHKumMn Genkos. Buonorumyeckne @yHKUMKM Xnpos. Porb
MPOM3BOLACTBEHHOI | OPraHMYECKON XUMUN B peLLieHnm npobnem nuweson 6e3onacHoOCTH
AeAaTenbHOCTH y y
4erIOBEKa Ponb opraHuyeckon xummm B pelleHun npobnem aHepreTnyeckon 6e3onacHOCTH, B pa3BUTUM MeOWLMHBI,

CO3[aHUN HOBbIX MaTepuarioB, HOBbIX UCTOYHWKOB 3HEPIrUU (arbTepHaTUBHbIE UCTOYHWUKM 3HEPruun).

OnacHoCTb BO3AEWCTBMS Ha >KUBble OpraHU3Mbl OpraHWMYeckux BeLeCTB OTAEeNbHbIX KaccoB 2

(yrneBogoponbl, CNUpTbl, PeHOMbI, XNOpOpraHMyeckne nNpousBoAHble, anbaernabl M Ap.), CMbicn

nokasartens npegensHO JONYCTUMOM KOHLEHTpaLmMu

NabopaTopHble 3aHATUA 2

Na6opaTtopHas paboTa: "MiaeHTndukaums opraHu4eckmx CoeanHEHNN OTAENbHbIX KnaccoB"

NoeHTudmkauma opraHM4eckmx coeguHEeHUn OTAeNbHbIX KnaccoB (Ha npuvMepe anbAervaoB, kKpaxmana,

YKCYCHOW KUCFOTbI, 6€MKOB 1 T.M.) C UCNONb30BaAHNEM UX (PU3UKO-XMMNYECKUX CBONCTB U XapaKTepHbIX )

KaueCTBEHHbIX peakuui. [leHaTypauns 6enka npu HarpesaHuu. LiBeTHble peakuun 6enkoB. Bo3HUKHOBEHME

aHanUTMYECKOro CUrHamna ¢ TOMKU 3peHMs XMMUYECKUX NPOLECCOB NPU NPOTEKaHUN Ka4eCTBEHHON peakLmu,

NO3BONAKLLEN NOAEHTUDULMPOBATL NPEANOXKEHHbIE OpraHMYecK/e BeLLecTsa
KoHTponbHas CTpyKTypa 1 CBOUCTBA OpraHU4eCcKMX BeLLEeCTB 2¢c
paboTta 3 yKty
Pasgen 5. KvuHeTuyeckne u TepmoaMHaMMUYeCKMe 3aKOHOMEPHOCTU MPOTEKAHUA XUMMUYECKMX peakuun 4(1n3c
CkopocTb OcHoBHoOe coaepkaHue 0K 01
XUMUYECKUX 0K 02

eakuni.

p Lll 4(1 n3c nK..Q
Xumunyeckoe
paBHOBeCHE
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TeopeTtnyeckoe obyueHue 2
CKopoCTb peakuunn, ee 3aBUCUMOCTb OT pPasfuyHbiX (PaKTOPOB: MPUPOAbl pearvpylowmx BeLLecTB,
KOHLEHTpauumn pearvpylowwmx BewwecTs, TemnepaTypbl U Nnowann peakunoHHOW MOBEPXHOCTU. Tennosble
3D EKTbI XMMUYECKUX PeaKLM. DK30- N SIHOOTEPMUYECKNE, peaKkLN. )
O6paTtmocTb peakunin. XMMMYeckoe paBHOBECUE M €r0 CMELLEHNE Nnog AeNCTBMEM Pas3fnnyHbIX (hakTopoB
(KOHUEeHTpauusi peareHTOB UM NPOAYKTOB peakuuu, aBneHne, TemnepaTypa) Ana co3aaHus onTUMasnbHbIX
YyCMOBUWI NPOTEKAHUSA XuMmyeckux npoueccos. MNMpuHuun e WaTtense
MpakTuyeckme 3aHATUSA 2 OK 01
OK 02
PelueHne npakTyka-opueHTUPOBaHHbLIX 3aaHWI HA aHanM3 )akTOpPOB, BAMAIOLLMX HA M3MEHEHNE CKOPOCTM nK...
XMMUYECKOWN peakLmu, B T.4. C NO3ULNIA IKONOrMyeckn LenecoobpasHoro noseaeHus B ObiTy U TPyAOBOW
AesATENbHOCTM B LiENsX COXPaHEHNs CBOEro 300POBbSA U OKpY>KatoLLen NpMpoaHON cpeabl. )
PeleHne npakTuka-opueHTUPOBaHHbIX 3a4aHuii Ha npuMeHeHne npuHumna Jle-latenbe gns HaxoxaeHus
HanpaBneHnsi CMeLLEeHNs PaBHOBECUS XMMUYECKOW peakumn U aHanua hakTopoBs, BMSIOLMX HA CMELLEHNe
XMMNYECKOro paBHOBECUS
Pazgen 6. PactBoOpbI 4(1n1n2c
Tema 6.1. OCHOBHOE coepxaHue 2 OK 01
MoHsTMe o OK 02
pacTeopax TeopeTuyeckoe oby4eHue 2(1n1c oK 07
PactBopeHue kak uanko-xmmmyeckuin npouecc. PactBopbl. Cnocobbl NpUroToBfiEHNS PacTBOPOB. nK...
PacTtBopumocTb. MaccoBasi fonsi pacTBOpeHHOro BellectBa. CMbICn nokasatens npegenbHo AonyCTUMON
KOHLIEHTPpaLMN N ero UCNOorb30BaHNE B OLIEHKE 3Koormdeckomn 6e3onacHocTu.
MpaBuna akonornyeckn LenecoobpasHoro noseaeHns B ObiTy M TpyooBOW OEATENbHOCTU B LENsiX )
COXpaHeHUs CBOEro 340pOBbS U OKpYXKaloLLen NPUpoaHON cpedbl; ONacHOCTb BO3OENCTBUS Ha KUBble
OopraHu3Mbl OnpefeneHHbIX BELLECTB.
PelleHne npakTMka-OpMeHTUPOBAHHBIX pacYeTHbIX 3adaHWi Ha pPacTBOPbI, UCMONb3yeMble B BbITOBOV M
NMPOW3BOACTBEHHOW AeATENbHOCTM YerioBeka
OcHOBHOe copepXKaHue 2 0K 01
OK 02
INlabopaTopHble 3aHATUA 2(1n1c
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Tema 6.2.
NccnepgoBaHue
CBOWCTB pacTBOPOB

JlTabopaTtopHas paboTta «[1purotoBneHne pactTBOPOBY.

MpUroToBneHWe pacTBOPOB 3aAaHHON (MaccoBoW, %) KOHUEHTpauuu (C NpakTUKa-OpUEeHTUPOBAHHLIMM
BOMNpOcaMu) 1 onpeaerneHne cpeabl BOOHbIX pacTBOPOB.

PelueHne 3agady Ha NpUroToBNEHNE PacTBOPOB

0K 04
anoo

MNpodeccnoHanbHoO

-OpMEHTUPOBaHHOE cofepaHue (cofepXaHue MPUKNAagHOro mopyns)

Pazpen 7.

Xumusa B OGbITY U NPOU3BOACTBEHHON AEATENILHOCTU YenoBeka

6¢c

Xvmuns B 6bITY 1
NMPOU3BOACTBEHHON
AeaTenbHOCTU
Yyenoseka

OcHoBHoOe copepxaHue

TeopeTuyeckoe obyyeHue

HoBelwune gOCTXKEHNA XUMUYECKON HAYKM U XUMUYECKOW TexHornormm. Ponb xumumn B obecneyeHnn
3KOMNOrM4YeCcKom, SHEPreTUYECKOM 1 NULLEBON ©6e30MacHOCTK, pasBUTUM MeauLmHbl. [paBuna novcka u
aHanM3a XMMU4Yeckon MHGOPMaLUM U3 pasnnyYHbiX UCTOYHWUKOB (HaydHast n y4ebHo-Hay4Has nuTepatypa,
cpeacTBa MaccoBOM MHdopmaumm, ceTb MIHTEpHeT)

MpakTuyeckne 3aHATUA

Monck n aHanmM3 KENCcoB O MPUMEHEHUN XUMUYECKMX BELLECTB M TEXHOMOrMM C ydetom Oyayuien
npogeccrMoHanbHON OeATENbHOCTN NO TEMaM: BaXHeWwwne CTpouTeNbHble MaTepuarnbl, KOHCTPYKLUMOHHbIE
MaTepuarnbl, Kpacku, CTEKIo, kKepaMuka, MaTepuarbl AN 3NeKTPOHUKU, HaHOMaTepuarnbl, TEKCTUMbHbIE
BOSIOKHA, UCTOYHUKN SHEPTUKM, OpraHnveckne u MmHepanbHble yoobpeHus, nekapCTBeHHbIE BELLECTBA,
OblTOBasA XUMMSI.

3awwmTa: NpeactasneHne pesynbTaToB peLleHus KeMcoB B hopMe MUHKU-A0KNaaa ¢ npeseHTaumen

0K 01
OK 02
0K 04
0K 07

anoo

MpomexyTouyHaa aTTecTaumsa no gucuunnuHe (auddepeHUMpPOBaHHbIN 3a4eT)

Bcero

72
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3. YCNOBUSA PEANU3ALNM NPOTPAMMbI OBLUEOEPA30BATENbHON OUCLMMIUHBI

3.1. TpeboBaHMA K MUHUMaNbLHOMY MaTepuanbHO-TEXHMYECKOMY obecnevyeHuro

Ana  peanu3aumm  nporpaMmmbl  OUCUMMAWHBI  AOSMKHbI  BbITb
npegycMOTpeHbl crnefywme cneuumanbHble noMeLwleHus: y4ebHbln kabuHeT
XM n/vnn yyedbHom xmmmyeckom nabopatopun.

O6opyanoBaHue y4yebHoro kKabuHeTa (HarnsgHble nocoo6wms):
Habopbl LIApPOCTEPXKHEBLIX MOAENen MONEeKyn, MOAENn KpUCTanImyeckmx
PELUETOK, KOMMeKUMM MpPOCTbIX W CIOXHbIX BELECTB W/WAM  KONMeKumm
MONUMEPOB; KOMMEKUMS FOpPHbIX Nopod M MuHepanos, Tabnuua MeHnaeneesa,
yyebHble punbMbl, LMdpoBble 0BpasoBaTerbHblE peCcypChbl.

TexHuyeckme cpeacTBa OOyYEHMUSA: KOMMbIOTEP C YCTPOMCTBaMMu
BOCMpOU3BEAEHNS  3BYyKa, MNPUHTEP, MyNbTUMeana-npoekTop C  3KpaHOM,
MyrnbTUMeMNHAs J0oCKa, YKasKa-npeseHTep Ans npeseHTauni.

O6GopyanoBaHue nabopatopum u pabouumx Mect nadbopaTtopum:
MEH3YPKW,  NUNEeTKN-KanesibHUUbl,  TepMOMETpbl,  MWUKPOCKOM,  Jlynbl,
npegMeTHble M MOKPOBHbIE CTeKna, NraHweTbl 4SS KanemnbHbIX peakuuu,
dunbTpoBanbHaa bymara, NpombiBasnku, CTEKNSHHble MPOBUPKM, pe3nHOBbIE
npobkKn, poHapukn, Habop peakTUBOB, CTEKMSHHblE Maroyku, LWTaTUBbLI OIS
NPOBUPOK; MEpPHbIE LUIMHAPLI, BOPOHKN CTEKNSAHHbIE, BOPOHKN AenNUTerbHbIe
umnmHgpudeckne  {50-100 mn), CTynkM C nectukoMm, ¢apdopoBble YaLLKw,
nMHUEeTbl, unbTpel BGyMaxHble, BaTta, Mapfs, 4YacoBble CTekna,
SNEeKTPONNUTKN, nabopaTopHble LWTaTuUBbl, CNUPTOBLIE TFOPESIKK, CUYKN,
npubop Ans nonyveHust rasoB (MnyM npobupka € rasooTBOAHOM TpybKoWn),
aepxxatenu ans npobupok, CKASHKM AN XpaHeHUs peakTUBOB, pa3gaToyHble
NOTKK; Xnmmyeckue ctakadbl {50, 100 n 200 mn); wnaTtenu; NMHUETLI; TUrenbHble
LLMMLbI; CEKYHOOMEPDI (TaMepbl), MepHble Npobupkn (Ha 10-20 mn) U MepHble
kKonobl (25, 50, 100 n 200 mn), BoasiHaa 6aHs (UM TepMoCTaT), CTEKISAHHbIE
Manoyky; KoHudeckme konbol ana TutposBaHus (50 u 100 Mn); MHAMKATOPHbIE
noflockn Ona onpegeneHns pH v cTtaHgapTHaa wHOUKaATOpHas LWKana;
YHMBEpCarbHbIN MHAuKaTop; nuneTkn Ha 1, 10, 50 mn (unn go3aTtopbl Ha 1, 5w
10 mn), 6opeTkn Ona TUTPOBaHUSA, MeguuMHCKMe wnpuubl Ha 100-150 mn,
nabopaTopHble U/MNn aHanMTUYeckne Bechl, pH-MeTpbl, CyLUMIbHBIN WKad, v ap.
nabopaTtopHoe obopyaoBaHue.

3.2. UudbopmaumoHHoe obecneyeHre peanusauumn nporpammbi

1. Ons peanunsauuu nporpamMmbl GMbnmnoTeYHbIn dooHA
obpasoBaTenbHOW  opraHuM3auMM  OOMMKEH WMETb  MedvaTHble  u/vnu
9JIEKTPOHHbIE obpasoBaTeribHble ] NH(OPMaLMOHHbIE pecypchl,
pekOMeHoBaHHbIe [ UCMONb30BaHUs B obpas3oBaTenbHOM Mpouecce, He
cTapwle 5 nieT ¢ MOMeHTa u3gaHus.



PekomeHayemble nevaTHble U3gaHnsa no peanvsauumn obeobpasoBaTenbHON
ANCLUMNITVHBI
OcHOBHbIe NeYyaTHble M3gaHus

1. AH(uHoreHoBa, WN. B. Xumus: y4ebHUK 1 NpakTUKym Ons cpegHero
npodeccmnoHanbHoro obpasosanus / . B. AHdbunHoreHoBa, A. B. babkos,
B. A. lNonkos. — 2-e u3g., ucnp. n gon. — Mocksa: M3gaTtenbctBo KOpanr,
2022. — 291 c.

2. WeronunxuHa, H. A. Obwas xumus: yyebuuk gna CIMNO / H. A.
Uleronuxuna, J1. B. MuHaesckas. — CaHkT-lNeTepbypr: JlaHb, 2021. — 164
C.

3. Hwukonbckmn, A. Bb. Xvmus: y4ebHUK M NpakTUKyM ONS CpefHEero
npodpeccmnoHaneHoro obpasosanus / A. b. Hukonbckui, A. B. CyBopoB. —
2-e n3a., nepepad. n gon. — Mockea: sgatenbctBo KOpant, 2022. — 507
C.

4. Xumunsa: y4ebHuk onsa cpegHero npogeccmoHansHoro obpasosaHus /
HO. A. Nlebepes, I'. H. ®agees, A. M. lony6es, B. H. LLanoean; noag obLuen
pegakuven . H. ®ageeBa. — 2-e uaag., nepepad. n gon. — Mocksa:
N3paTtenbctBo KOpanTt, 2022. — 431 c.
ﬂOﬂOﬂHMTeanble UCTOYHUKU

1. Xumma. 10 knacc. YrnyOnéHHbln ypoBeHb : Yy4ebHuk/ B.B.
EpemuH, H.E. Ky3sbmeHko, B.. TepenuH, A.A. [posgos, B.B. JlyHuH; nog
pea. B.B. JlyHuHa. — M.: Npoceeluenmne, 2022. — 446, [2] c.: un.

2. Xumwma. 11 knacc. YrnybnéHHeln yposeHb : YyyebHuk/ B.B.
EpemnH, H.E. KysbmeHko, A.A. [Oposgos, B.B. JlyHuH; nopg pea. B.B.
JlyHnna. — M.: lpocBeweHne, 2022. — 478, [2] c.: vn.

3. Xumus. YrnybneHHoin ypoBeHb. 10—11 «knaccel: paboyvas
nporpamma k nuHum YMK B.B. JlyHunHa: yvebHO-meToamyveckoe nocobue
/ B.B. EpemuH, A.A. Oposgos, N.B. EpemnHa, 3.10. Kepumos. — M.:
Apodba, 2017. — 324, [1] c.

4. MeTtogunyeckoe nocobme Kk ydebHuky B. B. EpemuHa, H. E.
KysbmeHko, B.W. TepeHuna, A. A. [po3sgoBa v ap. «Xvmus. YrnybneHHbIN
ypoBeHb». 10 knacc / B. B. EpemuH, AA. [posnos, n.B.
EpemuHa, B. n. MaxoHuHa, O. KO. CnmoHoBa, 3.1HO. Kepnmos. —



M.: Oipodba, 2018. — 339 c. : un.



5. MeTtognyeckoe nocobue Kk y4ebHuky B. B. Epemwuna, H. E.
KyabmeHko, A. A. [lpo3goBa n gp. «XumMud. YrnybrneHHbIn ypoBeHby. 11
knacc / B. B. EpemuH, A.A. [po3gos, N.B. Epemunna, H.B. Bonkoea, H.B.
dupcrosa, 3.10. Kepumos. — M.: [lpoda, 2018. — 423 c. : vn.

6. [yceBa, E. B. Xumua gna Cl10O: yyebHo-meTogmMyeckoe nocobue /
E. B. 'ycesa, M. P. 3uraHwwuHa, . . Kynukosa. — KasaHb: KHATY, 2019.
— 168 c. — ISBN 978-5-7882-2792-4. — TekcT: anekTpoHHbIN // JlaHb :
9IIEKTPOHHO- 6mnbnmoTteyHas cucrtema. — URL.:
https://e.lanbook.com/book/196096 (nata obpaweHus: 14.10.2022). —
Pexunm goctyna: ans aBTopms. nosib3oBaTterien.

7. UYepnukoBa, H. HKO. Xumuma B [OCTYNnHOM W3NOXeHUU: y4debHoe

nocobue ana cno / H. KO. YepHukoBa. — 2-e u3g., crtep. — CaHKT-
MeTepbypr: Jlanb, 2022. — 316 c. — ISBN 978-5-8114-9500-9. — TekcT:
3NEKTPOHHbIN // JlaHb: 3NeKTpOHHO- 6ubnunotedHas cuctema. — URL:

https://e.lanbook.com/book/195532 (pnata obpaweHus: 14.10.2022). —
Pexum goctyna: ona aBTopu3s. nosib3oBaTenen.

8. LWeBHuubIHa, J1. B. Xumunga: yuebHoe nocodue / J1. B. LLeBHMUbIHA,
A. . AnapHeB. — Hoocunbupck: HI'TY, 2017. — 92 c. — ISBN 978-5-
7782-3345-4. — TeKCT: aneKTPOHHbIN // JlaHb: anekTpoHHO-6ubnnoTeyHasd
cuctema. — URL: https://e.lanbook.com/book/118505 (naTta obpalieHus:
14.10.2022). — Pexum goctyna: ans aBTopua. nonb3oBaTenen.

9. bnuHos, JI. H. Xumus: yyebHuuk gna CMO / J1. H. bnvHos, W. JI.

MNepdunosa, T. B. CokonoBa. — 2-e wu3g., crep. — CaHkTt-lleTepOypr:
JTanb, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — TeKCT: 35IEKTPOHHbLIN
/[ TlaHb: 9NEKTPOHHO-  BubnuoTteyHas cucrtema. — URL.:

https://e.lanbook.com/book/167183 (nata oO6paweHuna: 14.10.2022). —
Pexum goctyna: ans aBsTopus. norib3oBaTerien.
10. abpuensaH, O. C., Jlbicoea, [. [. Xumuna: kHura Ons
npenogasatens: y4eb.- metoq. nocobue. — M. Akagemuns, 2012. - 332 c.
11. YepHukoa H. HO., MewepsikoBa E. B. Pewmaem 3agayun no xummu
camocToATenbHo: y4yebHoe nocobue / H. HO. YepHukosa, E. B. Mewepskosa —
CaHkT- lNeTtepbypr: JlaHb, 2022. — 328 c.



12. PesHukoB B. A. CO60pHMK ynpaXHEHUN K 3a4ay MO OpraHMYeCcKou
xummn: y4ebHoe nocobue / B.A. PesHukoB — CaHkT-lleTepbypr: JlaHb,
2021. — 226 c.

13. KanyctuHa A. A., XanbveHko W. T., Jinbanos B. B. Obwasa wu
HeopraHunyeckasa xumus. MNpaktnkym / A. A. KanyctunHa, WN. . XanbyeHko,
B.B. JlInbaHoe — CaHkT- [leTepbypr: JlaHb, 2020. — 152 c.

14. [abpuensH O.C. Xumus: yyeb. ons ctyq. npodp. yyeb. 3aBegeHum
/ O.C. Nabpuensn, W.I. Octpoymos. — M., 2016.- 256 c.

15. TabpuenaH O.C. Xumua pna npodpeccun un  chneumnanbHOCTEN
TEXHUYECKOrO MNpouns: ydebHUK Ans CTyd. ydpexaeHun cped. npod.
obpasoBaHua / O.C. NabpuensaH, U.I. OctpoymoB. — 4-e un3g., crep. —
M. : N3gaTenbCckum LeHTp

«Akapemusar», 2017. — 272 c.

MUHTepHeT-pecypcChbl

1. hvsh.ru — XKypHan «Xumuna B LLKone».

2. https://postnauka.ru/themes/chemistry — nekumnm no xMmMmnm Ha
caunte lNocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4HO-NoNynapHbIN MPOEKT «3IfieMeHTbl 60onbwon Hayku» (pusnka, XUMmus,
MaTemMaTuka, aCTPOHOMMS, HAayKM O XM3HU, Haykn o 3emne). HoBOCTU HayKu, KHUMK,

Hay4HO-NMonNynApHbli€ CTaTbk, NEeKunn, SHLUUKNnoneann.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Cant Hay4yHo-nonynspHoro XypHana «[loteHuman». XXypHan unagaétca ¢ 2005r., ¢

2011 r. — pasgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CanT Hay4HO-MONYNAPHOro XypHana «XumMusa n xu3Hby. XXypHan nsgaétca ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpblTas anekTpoHHast bubnuoTteka xmmmudeckoro noptana «Chemnety», cogepxut
y4ebHble N MHOPMAaLMNOHHbIE MaTepUanbl ANS LWKONbHUKOB U yunTenen. B Hel MOXHO

HaNTKU Yy4ebHUKM NO OOLLEN M HEOpPraHU4YEeCKOM XUMUWN, OPraHMYEeCKOW XMMUW,


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/)
http://elementy.ru/)
http://gotourl.ru/4783
http://potential.org.ru/)
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http://gotourl.ru/4785
http://www.hij.ru/)
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http://gotourl.ru/4786
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MylnbTUMEeAnamMmaTepuasbl, a TakkKe 3agadynt XMMUYECKUX OoJinMnnuaa C pelleHnAaAMn,
3agayun BCTynnTenbHbIX 3K3aMeHOB O1A a6I/ITypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

MHdpopmaunoHHble MaTtepuanbl 06 onumnuagax: MOCKOBCKOWM  ropoacKow,
Bcepoccunckon, MeHgeneesckon, MexayHapoaHou. [lpvBedeHbl  3agayqn
TEOpPETMYECKMX N IKCNEepUMEHTanbHbIX TypoB, NOAPOOHbIE pELLEHUs, CMUCKU U
doTorpadun nobegutenen.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cuctema OucTaHUMOHHOrO OOy4YeHusi, HampaBreHHas B MNepByld o4vepedb Ha
MOAroTOBKY K ONMMMNMaZam BCEX YPOBHEN — OT LWKOMbHbIX A0 MexayHapoaHoin. Cant
COLEPXUT OrPOMHOE KONMYECTBO 3a/1a4, CrpynnMpOoBaHHbIX Kak Mo Temam, Tak 1 rno
onuvnuagam. o BceM OCHOBHbIM pasgenam XUMuM NpuBeaEéH TEoPeTUYECKUn
maTepuan 1 pasobpaHbl pelleHns TUMoBbIX 3aaau.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

MopTan no HaHoTexHonormsM. OCHOBHas Lienb — pa3BuThe obpa3oBaHus B obractu
HAHOTEXHOSOMI 1 NOArOTOBKA K MHTEPHET-ONMMNaAe no HaHOTEXHOMOTUSAM.

9. http://gotourl.ru/4790 (http://webelements.com/)

HapéxHas cnpaBoyHas MHOpMaLmUsa O XMMUYECKUX dfIEMEHTaxX N X CBOMCTBax (Ha
aHITIMACKOM A3bIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3blYHbIA CalT O CBOMCTBAX XUMUYECKUX SN1EMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hekommepueckuii calT OHManH-0Opa3oBaHUsl, COAEPXUT MHOM0 WHTEPECHbIX
obpasoBaTenbHbIX KypCOB M BUAEOMEKLMA ANS LKOMbHUKOB, CTYAEHTOB U yYuTenen.
ECTb HECKONMBKO KYPCOB MO XUMUMW.


http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://webelements.com/)
http://webelements.com/)
http://gotourl.ru/4792
http://periodictable.ru/)
http://periodictable.ru/)
http://gotourl.ru/7180
https://www.lektorium.tv/

12. http://gotourl.ru/4800 (https://www.cas.org/)

Cant Chemical Abstract Service — camMbll aBTOPUTETHLIM B MUPE XUMUU
NH(POPMaLIMOHHBLIN MHTEPHET-PECYPC (CauT NNaTHLIN).

13. http://www.organic-chemistry.orqg/

[MopTan no opraHMYeckon XMMUN Ha aHINIMNCKOM A3bIKE.

14. http://www.xumuk.ru

CanT 0 XMMUK: Knaccuyeckne ydebHMKM, CPaBOYHWUKKM, SHUMKNONEAUWU, MOUCK
OpraHMYyecKknx N HeopraHN4YeCcKNx peakumm, CoctTaBieHMe ypaBHEHNN peakuni.

15. http://orgchemlab.com/

CanT, NocBALWEHHBIN NpakTudeckon paboTe B nabopatopmm
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4. KOHTPOJb W OLEHKA PE3YJILTATOB OCBOEHHS OBLIEOBPA30BATEJLHOI
ANCLMMMUHBI

KoHTponb 1 oueHka pesynbTaToB 00y4eHUs OCYLLECTBSETCA npenogasatenemM B
npoLecce NpoBedeHNs NPakTUYECKUX 3aHATUIA U nabopaTopHbIX paboT, TeCTUPOBaHUS, a
Takke BbIMOMHeHMs obyyawwumMucs WHAMBUAYaANbHbIX 3adaHui, MNPOEKTOB,
nccnegoBaHuin. PesynbTtathl 06yveHnsa onpedensoT, YTo obydarowmecs AOMKHbI 3HaTb,
MOHMMAaTb U EMOHCTPUPOBATL MO 3aBEPLLUEHWUN U3YHEeHUSA AUCUUNINHGI.

Ana dopMnpoBaHusa, KOHTPONA U OLEHKU pe3ynbTaTOB OCBOEHUS yyebHon
ANCUMNINHBI UCMOSb3YEeTCH CUCTeMa OLEHOYHBIX MEPONPUATUIA, NpeacTasnsoLasn cobon
KOMMMEKC y4ebHbIX MeponpusiTUM, COrnacoBaHHbIX C pedynbTaTamu 00y4veHus u
copmynmpoBaHHbix ¢ ydeTom ®IOC COO (npeagmeTHble pe3ynbTaThl N0 AUCLUMNIIVHE) U
®roc Crio.

Ne OK/TK Mopynb/Pasgen/Tema Pe3synbtat o6y4yeHus Tynbl OLLEHOYHbLIX MEPONPUATUIA
I | OcHoBHOe copepxaHue
1 Paspgen 1. OcHoBbI ®opmynupoBatb 6a3oBble
CTPOeHus BelecTBa MOHATUS U 3aKOHbl XMMUK
1.1 | OK 01 CtpoeHue aTomoB CocTaBnsaTb Xmmnyeckme 1. Tect «CTpoeHMe atomoB
XUMMWYECKNX INEMEHTOB | DOPMYIbl COEAMHEHUIA B | XMMUYECKUX SNTIEMEHTOB M Npupoaa
¥ Npupoaa XMMUYECKON | COOTBETCTBMM CO CTEMEHbLIO | XMMUYECKOWN CBA3NY.
CBS3M OKUCINEHNS XUMUNYECKNX 2. 3agaun Ha cocTaBneHue
3MEMEHTOB, Ucxoas u3 XMMMUYECKMX (DOPMYI ABYXATOMHbIX
BaneHTHOCTU n coeanHeHnn (oKcuaos, Ccynbnaos,
3NeKTpooTpULUATENBHOCTU |TMAPUMAOB U T.NM.).
3. 3agaHus Ha ucnonb3oBaHne
XUMMWYECKON CUMBOMMUKN W
Ha3BaHWI COeANHEHUI MO
HOMEHKNaType MeXayHapoaHoro
COH3a TEOPETUYECKON M
NPUKNagHoOM XUMUKU U
TPUBMANbHbLIX Ha3BaHWA Ans
COCTaBEHNS XUMUYECKMX DopMyn
ABYXaTOMHbIX CO€4MHEHMW
(OKCHJIOB, CynbdraoB, rMapuaos u
T.N.) N APYrnX HEOPraHM4YeCKnx
COEAMHEHNIN OTAENbHbIX KNaccoB
1.2 | OK 01 Mepunoanyecknin 3akoH U | XapaktepusoBaTtb 1. Tect «MeTannunyeckue/
0K 02 Tabnuua O.n. XUMUNYECKNE ITIEMEHTDI B HemeTannmMyeckme CBOMCTRA,
MeHpoeneeBa COOTBETCTBUU C MX 3NEKTPOOTPULLATENBHOCTD U
NOSIOXEHNEM B CPOACTBO K 3NEKTPOHY XMMUYECKUX
Nepuoan4eckon CUCTEME | 3NEMEHTOB B COOTBETCTBUE C UX
XUMWYECKNX ONEMEHTOB | 3NEKTPOHHLIM CTPOEHWUEM U
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OKIMK

Mopynb/Paspen/Tema

Pe3synbtat o6y4yeHus

Tynbl OLLEHOYHBLIX MEPONPUATUIA

0.N. MenpeneeBa

NONOXXEHMEM B NEPUOLANYECKOM
CUCTEME XUMUNYECKNX ANIEMEHTOB
0.N. MeHgeneeBay.

2. MNMpakTnyeckne 3agaHus Ha
YyCTaHOBMEHUE CBA3U Mexay
CTPOEHMEM aTOMOB XMMUYECKUX
3NIEMEHTOB 1 NEPNOONYECKUM
N3MEHEHNEM CBONCTB XMMUYECKUX
3MIEMEHTOB M UX COEANHEHWI B
COOTBETCTBMM C NOMOXKEHNEM
MNepuoanyeckon cucteme.

3. NpakTuka-opneHTUpoBaHHbIE
TeopeTnyeckme 3agaHna Ha
Xapakrepusaumo XMMUYECKNUX
anemeHToB: «MeTannuyeckue/
HemMeTannnmyeckne CBOMCTBA,
3NEKTPOOTPULATENBHOCTL U
CPOACTBO K 3NEKTPOHY XUMMUYECKUX
3MIEMEHTOB B COOTBETCTBUE C UX
3NEKTPOHHBIM CTPOEHMEM U
NMONOXEHNEM B NEPUOLNYECKON
CUCTEME XMMNYECKMX INTIEMEHTOB
O.1N. MeHgeneesa»

Paspen 2. Xumunyeckue
peakuum

XapakTepusoBaTb TUNbI
XUMUYECKUX peakuumn

KoHTponbHaa pa6oTta
«CTpoeHue BewecTBa U
XUMUYECKMEe peakuumn»

2.1

0K 01
0K 04

TuWnbl XMMUYECKNX
peakuun

CocraBnaTb peakumm
COEVHEHUS], Pa3MNOXEHWS,
obmeHa, 3ameLleHns,
OKUCINUTEIbHO-
BOCCTaHOBUTENbHbIE
peakumm

1. 3agayn Ha cocTaBneHue
ypaBHEHWI peakuuni:

- COEAMHEHWS], 3aMeLLEeHus,
pasnoxeHus, obmeHa;

- OKUCNUTENBbHO-
BOCCTaHOBMWTESbHbIX peakLuuii ¢
ncnonb3oBaHMeM MeToaa
3NeKTpoHHOro 6anaHca.

2. 3agaun Ha pacyeT maccbl
BellecTBa Unu obbLema

rasoB Mo U3BECTHOMY KONMMYECTBY
BeLLeCTBa, Macce Unm oobemy
OLHOrO 13 Y4aCTBYHOLLNX B
peakuun BELLIECTB; pacyéEThl
Maccol (06bEMa, konmyecTBa
BELLEeCTBa) NPOAYKTOB peakuuu,
€Cnn 0OHO 13 BELLEeCTB MMeeT
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OKIMK

Mopynb/Paspen/Tema

Pe3synbtat o6y4yeHus

Tynbl OLLEHOYHBLIX MEPONPUATUIA

npumMecw

2.2

OnekTponuTnyeckas
auccoumaums n MOHHbIN
obmeH

CoctaBnaTb ypaBHEHUS
XMMUYECKUX peakumnm
NoHHOro obmeHa ¢
y4yacTMeM HEOPraHUYeCcKMX
BeLLecTB

1. 3agaHusa Ha cocTaBreHue
MOMNEKYNSAPHBLIX Y UOHHBIX peakLuii
C y4acCTMeM KUCIIOT, OCHOBAHMWI U
Conew, yCTaHOBMNEHNE U3MEHEHMS
KMCIOTHOCTHM cpeapbl

2. IlabopaTopHasi pabota "Tunebl
XUMNYECKNX peakumin”

Paspgen 3. CtpoeHue u
cCBOMUCTBa
HeopraHM4eckux
BellecTB

MccnepoBatb CTpoeHME U
cBOMCTBa
HeopraHU4YecKux BellecTB

KoHTponbHasa paboTa
«CBoOMCTBa HEOPraHNYeCKUX
BeLlecTB»

3.1

0K 01
IIK..

Knaccudukauus,
HOMeHKnaTypa n
CTpPO€eHue
HeopraHM4ecknx
BELLEeCTB

Knaccudumumposatb
HeopraHunyeckve BeLLecTsa
B COOTBETCTBUM C UX
CTPOEHUeM

1. Tect «<HomeHknatypa u
Ha3BaHWe HeopraHM4YeCcKnx
BELLECTB MCXOASA U3 UX XMMUYECKOM
opmMyribl UK cocTaBneHne
XMMUYECKON hopMynbl UICXOAS U3
Ha3BaHuWs BellecTBa no
MeXOyHapOAHOW UNK TpUBMAnbHOM
HOMEeHKnaType».

2. 3agaym Ha pacyeT MaccoBoW
[onum (Maccbl) XMMUYECKOTo
arieMeHTa (CoeanHeHns1) B
Moriekyrne (cmecwm).

3. MNMpakTudeckne 3agaHusa no
KnaccugukaLlmmn, HomeHknaTtype u
XUMWUYECKUM popMynam
HeopraHn4yeckux BeLLecTB
Pa3fiMyHbIX KNaccos.

4. MNMpakTnyeckue 3agaHna Ha
onpegeneHne XMMmM4Yeckon
aKTMBHOCTU BELLECTB B
3aBWCMMOCTU BUAA XMMUYECKOM
CBA3M 1 TUNa KpUCTannmnyeckon
peLueTkn

3.2

0K 01
OK 02

IIK...

DU3NKO-XUMUYECKME
CBOWCTBA
HeopraHN4ecKnx
BELLECTB

YcTaHaBnuBaThb
3aBMCUMOCTb OU3MKO-
XUMUYECKUX CBOUCTB
HeopraHn4ecKnx BeLLecTB
OT CTPOEHUSI aTOMOB U1
MOJEKyr, a Takke Tuna
KpMcTannuyeckom peLleTku

1. Tect «OCOBEHHOCTU XUMUYECKUX
CBOWICTB OKCUOOB, KUCNOT,
OCHOBaHWIN, aMOTEPHBIX
rMOPOKCUOOB U CONEny.

2. 3agaHnd Ha cocTaBneHne
YPaBHEHUA XMMNYECKUX peakumm c
y4yacTUEM NPOCTbIX U CIIOXHbIX
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OKIMK

Mopynb/Paspen/Tema

Pe3synbtat o6y4yeHus

Tynbl OLLEHOYHBLIX MEPONPUATUIA

HeopraHNn4yeckux BeLLecCTB:
OKCWMA0B METasnnoB, HEMETarnnoB 1
aMdOTEPHbIX ANIEMEHTOB;
HeopraHN4eckux K1Cror,
OCHOBaHui 1 aMOTEPHbIX
rMAPOKCUAOB, HEOPraHNYeCKNX
COren, XapakTepusyoLwmnx nx
CBOWCTBa U cnocobbl NONyYeHus.
3. MNpakTnKa-opMeHTUpoBaHHbIe
TeopeTnyecKkne 3afiaHusa Ha
CBOWCTBA 1 Nosiy4eHmne
HeopraHn4yeckux BeLLecTB

3.3

0K 01
OK 02

0K 04

NaoeHTndmkaums
HeopraHN4ecKnx
BELLECTB

WNcenepoBaTb
Ka4yeCTBEHHbIE peakLum
HeopraHM4yecknx BeLLECTB

1. MNMpakTnka-opneHTUpPoBaHHbIE
3afiaHus NoO COCTaBNEHMIO
XUMUYECKUX peakuui ¢ y4actmem
HEeopraHN4ecKNx BELLIECTB,
Ncnonb3yemblx A NX
naoeHTMdmKaumm.
2.JlabopaTtopHas paborTa:
"MaeHTudmkaumsa HeopraHnyeckmx
BellecTB"

Paspgen 4. CtpoeHue 1
CBOWCTBa OpPraHM4ecKux
BellecTB

WccnepoBatb cTpoeHue U
CBOWCTBA OpraHM4YecKnx
BellecTB

KoHTponbHas pa6oTta
«CTpoeHue n cBoucTBa
OpraHM4YecKkux BeLllecTB»

4.1

OK 01
nK...

Knaccudukaums,
CTPOEHNE "
HOMeHKnaTypa
OpraHU4Yecknx BeLLecTB

Knaccudumumposatb
opraHuyeckue BelllecTBa B
COOTBETCTBUU C UX
CTpPOEeHMeM

1. 3apaHusa Ha cocTaBneHue
Ha3BaHW OpraHNYecKmx
COeMHEHNI NO TPMUBUANBHON UK
MeXOyHapOAHOW cucTemaTUyeCKomn
HOMeEHKNaType.

2. 3agaHund Ha cocTaBneHue
MOSHBIX M COKPALLEHHbIX
CTPYKTYPHbIX chopmyn
OpraHNYeCKMX BELLIECTB OTAENbHbIX
Krnaccos.

3. 3agaun Ha onpegeneHne
npocTenwen popmynbl
OopraHn4yeckon Monekyrnbl, UCXOAs
13 anemeHTHoro coctasa (B%)
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Ne OK/TK Mopynb/Paspen/Tema Pesynbtat 06y4eHus Tynbl OLLEHOYHBLIX MEPONPUATUIA
4.2 | 0K 01 CgoiicTBa opraHM4eckmx |YcrtaHaBnuBaTb 1. 3agaHusa Ha cocTaBreHue
OK 02 COoeaVHeHWiA 3aBUCUMOCTb (PU3MNKO- YPaBHEHWIT XMMUYECKNX PeakLii ¢
OK 04 XUMNYECKNX CBONCTB y4yacTMeMm OpraHN4ecknx BeLLecTB
IIK... OpraHUYyecKkmnx BELLEeCTB OT |Ha OCHOBaHMM UX COCTaBa u
CTPOEHUNSI MONeKyn CTPOEHUS.
2. 3agaHusa Ha cocTaBlieHue
ypaBHEHUI XUMMUYECKUX peaKLmH,
NNNIOCTPUPYIOLLNX XUMUYECKME
CBOWCTBA C y4€TOM MeXaHn3MOB
NpOTeKaHWA OaHHbIX peakunn un
reHeTU4YEeCKON CBS3WN OpraHNYeCcKux
BELLECTB pa3HbIX KNaccoB.
3. PacueTHble 3apgayn no
ypaBHEHMWSIM peakuui ¢ y4actmem
OpraHM4yecKmnx BeLecTB.
4. JTabopaTtopHasi paboTa
"MpeBpaLleHns opraHn4eckmnx
BeLLeCTB npu HarpesaHun"
4.3 | OK 01 NpoeHTudumkaums WcecnepoBaTtb 1. MpaKTUKO-OPNEHTUPOBAHHLIE
OK 02 OpraHUYecKkunx BeELLEeCTB, |KayeCTBEHHble peakunn |3agaHus No COCTaBEeHMIo
OK 04 NX 3HaYeHne n OpraHUYecKnx COEANHEHNN | XMMNYECKMX peakLni C yHacTUem
IIK... npUMeHeHve B ObITOBOM | OTAENbHbIX KNaccoB OpraHMyecKnx BELLECTB, B T.u.
N NPOM3BOACTBEHHOWN NCNonNb3yemblx AN nx
AeaTenbHOCTM YenoBeka noeHTndukaumm B 6bITy 1
MPOMBILLIIEHHOCTH.
2.JlabopaTtopHas paborTa:
"oeHTndunkauma opraHn4eckmx
COoeaMHEeHU oTAerbHbIX KraccoB”
5 Pazpen 5. XapakrepusoBaTtb
KuHeTnuyeckue n BNUsiHNe pasnn4HbIX
TepMoAuHaMuyeckume chakTopoB Ha paBHOBecHe
3aKOHOMEpPHOCTU M CKOPOCTb XMMUYE€CKUX
npoTeKaHuA peakumn
XMMUYECKUX peakLmnm
5 | OK 01 CKOpOCTb XMMMYECKUX | XapakTepu3oBaTb BnusHue | lNpakTuka-opueHTMpOBaHHbIE
OK 02 peakumi. Xumuyeckoe KOHUEeHTpauum TeopeTnyeckue 3agaHus Ha aHanus
IIK... paBHOBecCHe pearvpylowmnx BeLWecTB U |pakTopoB, BNMAIOLWNX HA

TemnepaTtypbl Ha CKOPOCTb
XUMUYECKUX peaKkumnn

XapaktepunsoBaTb BfMsiHUE
N3MeHEeHNs1 KOHUEeHTpauum
BELLeCTB, peakuun cpeabl 1

N3MEHEHME CKOPOCTU XMMNYECKOMN
peakuuu. MNMpakTuka-
OPUEHTMPOBAHHbIE 3a4aHNS Ha
npuMeHeHue npuHuuna Jle-
LWaTtenbe onsa HaxoxaeHus
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Ne OK/TK Mopynb/Paspen/Tema Pesynbtat 06y4eHus Tynbl OLLEHOYHBLIX MEPONPUATUIA
TemnepaTypbl Ha CMELLEHWE | HanpaBfeHUs CMeLLEeHNS
XMMNYECKOrO PaBHOBECUS | paBHOBECUS XMMUYECKON peakumm
1 aHanu3 )akTopoB, BAMSAOLLMX Ha
CMeELLEHNE XMMMUYECKOTO
paBHOBECUS
0 UccnepoBaTb UCTUHHBbIE
Paspen 6. PactBopbl pacTBOpbI € 3afaHHbIMK
XapakTepucTukamm
6.1 | OK 01 MNoHATKe o pacTBOpax Pasnuyatb UCTUHHbIE 1. 3agaun Ha npuroToBneHne
OK 02 pacTBOpbI pacTBOPOB.
nK ... 2. MpakTka-opMeHTUPOBaHHbIE
pacyeTHble 3a4aHns Ha
ANcnepcHble CUCTEMBI,
ncnonb3yemMble B 6bITOBON U
NPOM3BOACTBEHHOW AEATENBHOCTM
yenoBeka
6.2 | OK 01 Wccneposanue ceoncts | ccnegosath hnsnko- JTaBopaTtopHas paboTa
OK 04 pacTBOpoOB XUMUYECKNE CBOWCTBA "MpurotoBnexHne pactsopos”
K ... WCTUHHbIX PacTBOPOB
11 | MpodheccnoHanbLHO-OpUEHTUPOBAHHOE COAepXaHue (coaepkaHue NPUKNagHOro moayns)
7 Paspen 7. OueHunBaTtb nocnepcTevA | 3awmTa Kenca (¢ yueTom oyayiuen
Xumunsa B 6bITy 1 ObLITOBOV M npoceccnoHanbLHoOMn
Npon3BOACTBEHHOMN NpPoOn3BOACTBEHHOWM [eATeNbHOCTH)

AeATesIbHOCTU YernoBeKa

DeATeNnbLHOCTU YenoBekKa C
No3nLMN 3KONOrMYecKomn
6e3onacHocTH

0K 01
0K 02
0K 04
0K 07

HK ...

XuMus B BbITY 1
NpPoOn3BOACTBEHHON
AEeATeNbHOCTU YenoBeka

OuenunBaTb NocneacTens
ObIiTOBOM 1
NPOn3BOACTBEHHON
OeATenbHOCTN YenoBeka ¢
NO3ULINIA 9KONOrnM4YecKom
©e3onacHocTn

Kenc (c yuetom byayuien
npodeccmoHansHom
AEeATENbHOCTN)

BO3MOXHble TeMbl KENCOB:

1. MNoTenneHne knumara u
BbICBOOOXAEHME ra30BbIX
rmgpaToB CO JHA OKeaHa.

2. bygyuwine matepuansl gns asua-,
MaLUMHa- 1 NpubopoCTPOEHMS.
3. HoBble maTepuansl gns
ConHe4HbIX baTapen.

4. JlekapcTBa Ha OCHOBe
pacTuTenbHbIX NpenapaTos
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