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1. OBIIASI XAPAKTEPUCTUKA TIPUMEPHOM PABOYEN ITPOTPAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUHBI «XUMUSI»

1.1. MecT0 AUCUMIUVIMHBI B CTPYKTYpPe OCHOBHOH mnpodeccHoHAILHOM

o0pa3oBaTe/IbHOM NMPOTrPaMMBbI



OO61eoOpa3oBaTeNbHas TUCHUIIIMHA «XUMUS» H3ydaeTcs Ha 0a30BOM YPOBHE B
oOmieoOpa3oBaTeIbHOM IIMKJIE Y4YEOHOro TIUTaHAa OCHOBHOW MpodecCHOHAIbHOU
o0pa3oBaTeIbHON TMpOrpaMMbl  yYKPYMHEHHBIX Trpymnn cneruanbHocTen: 20.02.04
[To>xapHast 6€301acHOCTh

TpyaoeMKoCTh TUCHUIUIMHBI «XHUMH» Ha 0a30BOM YpPOBHE COCTaBiseT 73 4yaca,
BKJIFOYAIOIINI MPAaKTUKO-OPUEHTUPOBAHHOE COJIEPKAHUE KOHKPETHOM CIELIMAIbHOCTH.

1.2. Heau n nuianupyemble pe3yJbTaThl OCBOCHUS AUCHUIIIHHBI

1.2.1. Heau u 32124 JUCUUIJINHBI

@opmMUpOBaHUE Yy KYypCAaHTOB MPEACTABICHUS O XHUMHUYECKON COCTaBIIAIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI MIPUHSATHUS PEIICHUH B )KU3HEHHBIX U
MPOU3BOICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHOM cpejie.

3agauM IMCUMILINHBI:

1) chopmupoBaTh TNOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYKAIOLIECH Cpele, LEIOCTHOM HAay4YHOM KAapTHUHBI MUDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (DOPMYJIbl HEOPTaHHMUECKUX U OPTaHHMUYECKUX
BEILECTB, YPAaBHEHUSI XUMHUYECKUX PEAKIMI, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATH
pE3yNbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  HIPOBEACHHUS  NPOCTEHIIMX  XMMHYECKHUX
HKCIIEPUMEHTAIBHBIX UCCIEI0OBAHUN C COOJIIOICHUEM MPaBUil 0€30MacHOr0 0OpaIieHus
C BEIIeCTBaMU U J1a0OPaTOPHBIM 00OPYI0BAHHUEM;

4) pa3BuUTh yMEHHUS HCIOJB30BaTh HH(OpPMALMIO XMMHYECKOIO Xapakrepa u3
Pa3IUYHBIX UCTOYHHUKOB;

5) chopMupoBaTh YMEHHUS MIPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEIHHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cpopmMupoBaTh MOHMMAHUE 3HAUYUMOCTH JOCTHMKEHMH XMMHMUYECKON HayKu U
TEXHOJIOTHH JIsl pa3BUTHUS COLIMATILHON U IPOU3BOACTBEHHOM Ccep.



1.2.2.

NMnaHupyemble pe3ynabTaThl

OCBOEHMA o0buweobpa3oBaTesibHOM AUCLUMNJINHDI

cooTBeTCcTBUMU C PIOC CINO m Ha ocHoBe DPIOC COO

Kona u NMnaHupyeMblie pe3ysibTaTbl OCBOEHUA AUCLUNJIUHI
HauMeHoBa
Hue
¢>or:::(pye O6bwme’- AucuunavHapHblie?
KOMMNeTeHL,
umn
OK 01. B 4yacTv TPpyAOBOro BOCNUTaHUSA: - BJlajeTb CUCTEMOWN XUMUYECKUX 3HaHUW, KoTopasd
BoibupaTb - TOTOBHOCTb K TpyAdy, OCO3HaHWe |BKJOYaeT: OCHOBOMoJsiarawwme noHATUA  (XUMUYECKUN
Cnocoobbl LLEeHHOCTW MacTepcTBa, Tpyaoawbue; 3/1IeMeHT, aTOoM, 3JIeKTpoHHas obonoyvyka aTtoma, s-, p-, d-
peleHuns - FTOTOBHOCTb K aKTUBHOWN OEATENIbHOCTU | 9/IEKTPOHHbIE  opbuTann aTOMOB, NOH, MOeKyna,
3agau TEXHONOrn4ecKomn n CcouMasibHOW | BaJIEHTHOCTb, 3N1eKTPoOTPULaTeNIbHOCTb, cTerneHb
NPodeccuoH | HanpasBJIEHHOCTN, CNOCOBHOCTDL | OKNC/IEHUS, XUMUYecKas CBA3b, MOJIb, MOJIIpHas Macca,
aJfibHOW NHULWUNPOBATb, NnJjaHMpPOBaTb N | MONSAPHLIM 0ObeM, yraepoAHbin ckeneT, (PyHKUMOHabHas
hefATeNIbHOC | CaMOCTOATENIbHO  BbINOJIHATL ~ Takylo | rpynna, pagwukas, u3oMepus, WU30Mepbl, FOMOJIOrn4yeckui
™ NeATesIbHOCTb; pag, romoJsioru, yrnesonoponbl, Kucnopoa- n
NpUMEHUTE |- WHTEepec K pa3ndHbIM Ccdepam | a3oTcoaepKawme coeanHeHus, Ouonorm4eckn akTUBHbIE
JIbHO K npoheCcCnoHabHON AeATeNbHOCTH, BewecTBa (yrnesoabl, Xupbl, 6enkun), MoHomep, nonuMmep,
pas3/inyHbiM | OBNnapeHue YHUBEpCaJsibHbIMM | CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNSPHbIE COoefNHeHUs,
KOHTEKCTaM | y4eOHbIMMU no3HaBaTeJIbHbIMM | KpUCTaJIM4eCKas peweTKa, TUunbl XUMUYECKUX peakuunin
DEeNCTBUAMMU: (OKNMCNNTENbHO-BOCCTAHOBUTESIbHbIE, 3K30-U"
a) basoBble ioru4eckue JenucTBUA: | dHAOTEpMUMYECKMEe, peakunum WoHHOro obmeHa), pacTBop,
- CaMOCTOATENbHO (OPMY/IMPOBaTb W | 3JIEKTPOJSINTHI, HE3NIeKTPONNTHI, 3NeKTPOoNnTNYecKas
aKTya/in3nmpoBaTb npobnemy, | guccounaumns, OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTb
paccMaTpmBaTb €e BCeCTOPOHHE; XUMUYECKON peakuun, XxmMuyeckoe pasBHoOBecCue), Teopum u
- yCTaHaBNIMBaTb CYLWEeCTBEHHbIN | 3aKOHbl (Teopuss XUMUYECKOro CTPOEHUA OpraHuyvyeckux
npu3HakK nnn OCHOBaHWA onsa | sewects A.M. bByTnepoBa, Teopuss 3SJIEKTPOJIMTUYECKON




CpaBHEHUS, Knaccudunkaumn n
obobLieHns;

- onpepensATb Uenu OeAaTenbHOCTW,
3adaBaTb MNapaMeTpbl N KPUTEPUU KX
DOCTUXKEHUSR;

- BbISIBNATb 3aKOHOMEPHOCTMU "
NpoTUBOpPEYNss B  paccCMaTpuUBaEMbIX
ABNIEHUAX;

- BHOCUTb KOPPEKTMBLI B AE€ATENbHOCTD,
oLeHMBaTb COOTBETCTBME pe3ynbTaToB
LensM, oLueHMBaTb PUCKK MOCNencTBUiA
LesATeNbHOCTY;

- pa3BMBaTb KpeaTMBHOE MbILJIEHME
NpPU peLleHNn XXN3HEHHbIX Npobrem

©) 6basoBble ucciepoBaTesibCcKue
nLencTBmA:
- BJlafeThb HaBblKaMW y4yebHo-

nccnenoBaTesIbCKON n MPOEKTHOW
nesaTeNbHOCTU, HaBblKkaMU pa3pelleHuns
npobnew;

-  BbISABNATb
CBSABN U

MPUYNHHO-C/IeACTBEHHbIE
aKTyanm3upoBaTb 3ajaudy,
BblABUIFATb ruMnoTesy ee pelweHus,
HaxoOuTb apryMeHTbl ons
AoKa3aTeNbCTBa CBOUX YTBEPXOEHUN,
3ajaBaTb MNapaMeTpbl WU KpUTepuu
pelleHuns;

- aHanM3npoBaTb MOJIy4EHHble B Xonde
pelweHns 3a4a4um pe3ynbTaThbl,
KPUTNYECKN oLeHnBaTb nx
ANOCTOBEPHOCTb, MPOrHO3MpoBaTb
N3MEHEHNE B HOBbIX YCJI0OBUSIX;

- yMeTb TMepeHOCUTb 3HaHuA B
rno3HaBaTesIbHYIO n NPaKTUYECKYIO

anccounaunn, nepunoamyeckmnm 3akoH [O.1. MeHpeneesa,
3aKOH CcoXpaHeHus MaccChbl), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUN A3bIK XUMUKU, PAKTONIOrN4YecKne CBegeHuns o
CBOWCTBaAX, cocTaBe, rnoayyeHunn n 6e3onacHoMm
NCNOJZIb30BaHNN Ba>KHEeNLnX HeopraHn4Yecknx n
opraHun4Yeckmx BewectB B ObITY ©  NpakKTU4YeCcKown
nesaTeNbHOCTUN YesloBEeKa;

- YMeTb BbIIBJIITb XapaKTepHble MNMPU3HaKM U B3aMMOCBSA3b
N3YyYEeHHbIX MOHATUN, MPUMEHSATb COOTBETCTBYOLWME
MOHATUSA npwu onncaHnm CTpOeHus n CBOWCTB
HeopraHM4YeCKMX U  OpraHMYeckKMx BewecTB MU nx
npeBpaweHnin; BbIABATb B3aUMOCBSA3b XUMUYECKUX 3HAHUN

C MOHATUAMU n npencTtaBeHNAMU Apyrunx
ecTeCcTBEeHHOHaY4YHbIX NpegMeTOoB;
- YMeTb WCMNOJIb30BaTb HaWMMEHOBaAHUA  XUMUYECKUX

CoOeNHEHUN MeXOYHapoAHOro Cok3a TeopeTU4yeckon wu
NPUKIAAHON XUMUN U TPUBUAJIbHbIE HA3BAHUA Ba)KHEWLLNX
BellecTB (3TuneH, aueTuneH, rMULEPVIH, deHon,
dopmanbaerna, ykKCycHast KNCNoTa, FAWUWH, YrapHbliA ras,
YrNeKUCNbIA ras, aMMuak, rawleHass U3BeCTb, HeraweHas
N3BECTb, NUTbEBAs Coda W APYrux), cocTaBnATb (HOPMYyJbl
HEeoOpraHU4YeCcKnx Wn OpraHNYeckKMx BELLECTB, YPaBHEHUS
XNMUYECKUX peakunin, 06bACHATb NX CMbIC/; NOATBEP)XXAATb

XapaKTepHble XUMMyeckue CBOWNCTBA BewecTs
COOTBETCTBYOLLNMU 3KCNepuMeHTaMu " 3anncamum
YPaBHEHUN XUMNYECKUX peaKkLunn;

- yMeTb YyCTaHaB/MBaTb MPUHALANEXKHOCTb W3YYEHHbIX

HeopraHM4YeCcKnX N oOpraHNYecKknx BeLLEeCTB K onpeaesieHHbIM
KnaccaMm W rpynnamMm CoeaguHEeHWI, XapakKTepu3oBaTb WX
COCTAaB W BaXKHeWllne CBOWCTBA; oOnpenenatb BuAbl
XUMUNYECKUX CBSA3el (KoBasieHTHas, MOHHasA, MeTalmyeckas,
BOLOPOAHASA), TUMbl KPUCTANIMYECKMX PELUeTOK BELLECTB;
KNaccnuumpoBaTh XMMNYECKNe peakLuu;

- chopMMpoOBaTh npencTaBleHUs: 0 XUMWNYECKON




obnacTn Xn3HepeaTeNbHOCTH;

- yYMeTb WHTEerpupoBaTb 3HaHUS
pa3HbIX NpeaMeTHbIX obnacTen;

- BblABUraTb HOBble Maew, npegnaraTtb
OpPUrVHaJIbHble MOAXOAbl N PELUEeHUS;

- CMNOCOBHOCTb UX UCMOJZIb30BAHUSA B
Mo3HaBaTeJ/IbHOW U COLMAIbHON
npakTuke

n3

COCTaB/IAlOWEN eCTeCTBEHHOHAY4YHOWN KapTUHbLI MUpa, POJn
XUMNN B MNO3HAHUMN SABAEHUN Mnpupoabl, B (popMUpoBaHUNMU
MbILUJIEHUS W KYNbTYypbl JIMHHOCTU, €e (PYHKUMOHANbHON
FPaMOTHOCTK, HeobxoauMMOm ONS peleHnsa MpPaKTU4YeckKunx
3a4a4 1 3KoJsI0rn4eckm oboCHOBaHHOIMO0 OTHOLWIEHNSA K CBOEMY
3[00POBbLIO U MPUPOLAHON Cpeae;

- YMEeTb NPOBOAUTbL pacyeTbl MO XUMUYECKUM opMynamM u
YPABHEHUAM XMMUYECKUX peakuynunm C WNCMNoJib30BaHUEM
PU3MYEeCKMX BEJINYUH, XapaKTepu3yllunux BewecTBa C
KO/IMYECTBEHHOW CTOPOHbI: MaccCbl, obbeMa (HOpMasibHblE
yC/IOBUS) Tra3oB, KOJIMYeCTBa BeleCcTBa; MWCMNOAb30BaTb
CUCTEMHbIE XMMWYECKNE 3HAHUA ONSA MNPUHATUSA peLueHuin B
KOHKPETHbIX  MXWU3HEeHHbIX  CUTyauusx, CBA3AHHbLIX C
BeLecTBaMm N NX NPUMEHEHUEM

OK 02.
WNcnonb3oBa
Tb
COBpeMeHH
ble
cpencTtBsa
rnomncka,
aHanu3a v
MHTepnpeTa
umm
NHopMaLuu
nwu
MHpopMaum
OHHble
TexXHOo/1I0rnun
aons
BbIMOJIHEHN
A 3a4aM
npodgeccnoH
aJIbHOW

B oOGnactm
no3HaHMUA:

- CPOPMUPOBAHHOCTb MUPOBO33PEHUA,
COOTBEeTCTBYIOLLEro COBpPEeMEHHOMY
YPOBHIO pa3BnTns HayKun n
obuwiecTBeHHOW MPaKTMKN, OCHOBAHHOIO
Ha Oguanore KysabTyp, CNOocobCTBYOLWErO

ULEeHHOCTHU Hay4HoOro

OCO3HaHMIo cBOero MecTa B
NONIMKYJIbTYPHOM MUPE;
- COBEpLUEeHCTBOBaHME A3bIKOBOW U

YNTATENbCKOM KYNbTYypbl Kak CpencTBa

B3aMMOOENCTBUA MexXxay JioAbMU U
NO3HaHUA MUPa;

- OCO3HaHue  LeHHOCTU Hay4HoOW
nesaATeNbHOCTN, rOTOBHOCTb
OCYLLEeCTB/IATb NPOEKTHYIO0 n
nccnenoBaTeNbCKy neATeNIbHOCTb
NWHOMBUAYANILHO N B rpynne;
OBnapeHue YHUBEpCaJsibHbIMU

y‘-lEﬁHbIMIII MnOo3HaBaTe€JibHbIMHU

- yMeTb TMJlaHMpPOBaTb W  BbLIMOJIHATL  XUMUYECKUN
3KCNepuMeHT (npeBpalleHns OopraHMYecKMx BeLLecTB Mpu
HarpeBaHWW, NoJsiy4eHne 3TUNeHa U U3yyYeHne ero CBOWCTB,
Ka4yeCTBEHHble peaKunn Ha anbAernibl, Kpaxmas, YKCYCHYIO
KWCNOTY; AeHaTypauus 6enkoB npu HarpeBaHWW, LIBETHbIE
peakunn 6enkos; MNPOBOAUTb peakuuMn MOHHOro obmeHa,
onpenenATb cpeny BOAHbIX pPACTBOPOB, KayeCTBEHHble
peakumm Ha cynbgaT-, KapboHaT- U XJ0pUA-aHUOHbI, Ha
KaTUOH aMMOHMUSA; pelwlaTb dKCMepuMeHTajibHble 3ajaydun o
Temam "Metannbl® n "HemeTannwl") B COOTBETCTBUN C
npaBuiaMn TexHUKKU ©Be3onacHOCTM npu obpaweHnn ¢
BellecTsamMm n nabopaTopHbIM obopynoBaHumnem;
npencTaBNAaTb pe3ysbTaTbl XMMUYECKOro 3KCnepuMeHTa B
dopme 3anmcu ypaBHEHUN COOTBETCTBYIOLUUX peakuun u
dopMynmpoBaTb BbIBOAbl HA OCHOBE 3TUX pPe3y/ibTaTOB;

- YMeTb aHalM3MpoBaTb XMMWUYECKYID UHGOpMauuio,
nony4yaemMyto M3 pasHbIX WUCTOYHUKOB (CpencTs MacCoOBOW
NHpopMauun, cetb NHTepHET 1 gpyrune);

- BJlafjeTb OCHOBHbLIMM MeToAaMV Hay4YHOro no3HaHuA
BELWECTB N XMMUNYECKUX ABNEHUN (HabnogeHne, nuaMepeHue,




nesaTenbHOC
™

DLEeNCTBUAMM:

B) paboTa ¢ mHcpopMmaumnen:

- BJlafeTb  HaBblkaMW  MOJlyvYeHus
MHpOPMaUMN N3 WUCTOYHMKOB pPa3HbIX
TUMOB, CaMOCTOSATENIbHO OCYLLECTBAATb
MONCK, aHanM3, cucTemMaTusayur W
NHTepnpeTaumio NHopMaLMK
Pa3JINYHbIX BWAOB " dopm
npencTtaBieHuns;

- COo3[aBaTb TEKCTbl B pa3J/iIMYHbIX
dopmaTax C y4eTOM  Ha3Ha4yeHusd
WHpOPMaLMN U UEeNeBon ayauTopun,
BblOupas ONTMMaJbHYIO dopmy
npencTtaBieHNsa N BU3yaan3auum;

- OLUEHNBATb NOCTOBEPHOCTb,
NernTUMHOCTb NHopMauunn, ee
COOTBETCTBME MPaBOBbIM N MOpPaJibHO-
3TUYECKUM HOpMaM;

- NCMoOsIb30BaTb cpencTea
MHPOPMALMOHHbIX n
KOMMYHUKALIMOHHbIX  TEeXHONOrnMm B
peLleHnn KOFHUTUBHbIX,
KOMMYHUKATUBHbIX 1 OpraHn3aLnoHHbIX
3agady c cobnwogeHnem TpeboBaHUN
3ProHOMUKK, TeXHUKM Be3onacHocTw,
FUrNEeHbI, pecypcocbepexeHus,
MPaBOBbIX U 3TUYECKUX HOPM, HOPM
MHOPMaLMOHHON 6e30nacHoCTHK;

- BlafeTb HaBblkaMW pacno3HaBaHMA n
3aWNTbl MHOPMaLMK,
NHGOPMaLIMOHHON Be3onacHOCTHU
JINYHOCTW;

3KCNepuMeHT, MoLeNInpoBaHune);

- YMeTb NPOBOAUTb pacyeTbl MO XMMWUYECKUM dopmynam u
YPaBHEHNAM XUMUYECKUX peakuun C NCNosib30BaHNEM
pusnyecknx BesINYNH, XapaKTepusyllux BewecTBa C
KOJIM4EeCTBEHHOW CTOPOHbI: Macchbl, obbeMa (HOpMasibHblE
yCNnoBuUA) TrasoB, KoJiM4ecTBa BelecTBa; WCNOJIb30BaTb
CUCTEMHbIE XUMWYECKNEe 3HaHUA AN MPUHATUSA peLleHuin B
KOHKPETHbIX  XXWU3HEeHHbIX  CUTyauusax, CBA3@HHbIX C
BewecTBaMu U X NpuMeHeHneMm

OK 04.
SpheKTnBH

- FOTOBHOCTb K CaMOopa3BnTuio,
CaMOCTOATENIbHOCTH 7

- yMeTb [JIaHMpPOBaTb W  BbINOJIHATL  XMMUYECKUNA
3KCNepuMeHT (npeBpalleHnuss OpraHUYeCcKMx BeLLecTB Mpw




o]
B3aMMoaenc
TBOBaTb U
paboTaTb B
KoNneKTuee
N KOMaHae

camoonpenesieHunto;
-OBJlageHune HaBblKaMM y4yebHo-
nccnenoBaTesIbCKON, MPOEKTHOW n
counasibHON OeATeNbHOCTN;
OBnapeHue YHUBepcasibHbIMU
KOMMYHUKATUBHbIMU OEUCTBUAMM:

0) coBMecTHasA AefATeNIbHOCTb:

- MOHUMATb n NCNOJIb30BaTb
npenMyuiecTsa KOMaHOHOM n
NHOMBUAYaNbHON paboThl;

- NPUHUMATb uenu COBMECTHOM
NeATeNbHOCTN,  OpPraHWU30BbIBATb n
KoopAWHMPOBATbL OENCTBUA NO  ee
OOCTUXKEHWNIO: COCTaB/ATb naaH
OencTenin, pacnpenensatb poam  C

y4eTOM MHEHUI y4aCTHUKOB 0bCyXaaTb
pe3ynbTaTbl COBMECTHOW paboThl;

- KOOPAMHNPOBATb U BbINOJHATL paboTy
B YCJ/I0BMSAX peasibHOro, BUPTYasibHOro n
KOMOWHNPOBAHHOIO B3aUMOAENCTBUS;

- OCYLLEeCTBNATb NO3UTUBHOE
cTpaTermnyeckoe noseneHne B
Pa3/INYHbIX  CUTyauusaX, MPOSBAATb
TBOpYeCcTBO W BoobpaxeHume, 6biTb
NWHULUNATUBHbIM

OBnapeHue YHUBEpPCaJibHbIMU
perynaTUuBHbIMU AENCTBUAMMU:

) NPpUHATHME ceba u apyrux niopen:

- MNPUHMMaTb MOTUBbI U aAPryMeHTbl
ApPYrunx nonen npu aHanuse
pe3ynbTaToB OeATe/IbHOCTH;

- npu3HaBaTb CBOE TMMpPaBO W MpaBo
APYrux niogen Ha owmnbku;

- pa3BMBaTb CNOCOOGHOCTb MOHMMATb

HarpeBaHUn, NOoNy4YeHne 3TUNEeHa N N3yYeHne ero CBOWCTB,
Ka4yeCTBEHHbIE peakKUuUn Ha anbAernabl, Kpaxmas, YKCYCHYIO
KUCNOTY, AeHaTypauunsa 6enkoB npu HarpeBaHWW, LBETHbIE
peakumn 6enkos; NPOBOAMTb pPeakuMn MOHHOro obmeHa,
onpenenaTb Cpeny BOAOHbIX pPaCTBOPOB, Ka4deCTBEHHbIE
peakunnm Ha cynbdaT-, KapboHaT- MU XJOPUA-aHMOHLI, Ha
KaTUOH aMMOHMS; pellaTb 3KCNepuMeHTaslbHble 3adaydun Mo
Temam "MeTannbl" n "HemeTannbl") B COOTBETCTBUM C
npaBunamMm TexHukn 6esonacHocTn npu obpaweHnn ¢
BellecTsamm n nabopaTopHbIM obopynoBaHumnem;
NpencTaBnsaTb pe3ysibTaTbl XMMUYECKOro 3KCNepuMMeHTa B
dopmMe 3anncm ypaBHEHUN COOTBETCTBYIOLWIMNX peakumm u
dopMynmpoBaTb BbIBOAbl HA OCHOBE 3TUX pe3y/ibTaTOB




MWD C nNo3nunnm Apyroro 4eJjioBeka,

OK 07.
CopnencTtsoB
aTb
COXpaHeHwU
10
OKpy>XatoLie
n cpensl,
pecypcocbe
peXxeHwuto,
NMPUMEHATb
3HaHMA 06
N3MEHEHUN
KnumaTa,
MPUHUMNLI
bepexxnueor
o]
MPOW3BOACT
Ba,

3 PeKTNBH
0
JencTBoBaT
b B
Yype3BblYanH
bIX
CUTyaumnsax

B obnacTtu akonornueckoro

BOCNUTAHMUA:
-  C(hOPMUPOBAHHOCTbL 3KOJIOMNYECKON
KYJbTYpbl, MOHNUMaHMne BINAHNSA
couMasibHO-9KOHOMNYECKUX MpOLLeccoB
Ha COCTOSIHNE NPUPOLHON "
coumaibHON cpeabl, OCO3HaHune
rnobasibHOro xapaktepa 3K0JI0rnyeckux
npobnewm;

- MJaHMpoBaHMEe W”N ocyullecTB/IeHue

OeNCTBUN B OKpyXaloLwen cpene Ha
OCHOBE 3HaHUA UuUenen YCTOMYUBOro
pa3BUTUSA YesI0BEeYeCTBa;

aKTUBHOE HenpuatTune NEeNCTBUN,
NPUHOCALLMX Bpen OKpy>XatoLlen cpene;
- yMeHune MPOrHO3MpoBaTh
HebnaronpuaTHbIE 3K0JIorn4yeckume
nocnencTeus npeanpuHUMaeMbIX
NeNnCcTBUN, NpefoTBpaLlaTh UX;

- pacwupeHne onblTa OeATesbHOCTU
9K0JI0OrM4eCKOoM HarnpaB/IEHHOCTW;

- OBJlageHune HaBblKaMu yqe6Ho-
nccnenoBaTeslbCKON, MPOEKTHON U
COLIMAJIbHON OesATeNbHOCTW;

- cchopMmMpoBaTh npencTaBieHns: o} XNMUNYECKOM
COCTaBNAKOLWEN eCTeCTBEHHOHAY4YHON KapTUHbI MUpa, poau
XUMUN B MNO3HAHUWN SBNEHUA MPUPOAbl, B (HOPMMUPOBaAHUN
MbILLJIEHUSA W KyNbTypbl JINYHOCTU, €e (YHKLMOHANbHON
rPaMOTHOCTK, HeobxoaAMMOW [NS pelleHUs MNPaKTUYeCKnx
3a4a4 1 3KONorm4eckmn ob60CHOBaHHOIr0 OTHOLLIEHNSA K CBOEMY
3[10POBbIO M NPUPOLAHON Cpene;

- yMeTb cobnopaTtb npasuna 3KOJIOMMYeCcKun
uenecoobpasHoro noBegeHmsas B 6bITY U TPyaoBOW
NEeATEeNbHOCTN B LENAX COXPaHEeHWUss CBOEro 340POBbS U
OKpY>XalLen npupoaHoOn cpenbl; YYUTbiBAaTb OMACHOCTb
BO34ENCTBUS Ha >KUBble OpPraHM3mbl  OnpenesieHHbIX
BewecTB, MOHMMas CMbIC/T NOKa3aTena npenesnbHON
A0NYCTUMOW KOHLEHTpaunmn
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2. CTPYKTYPA U COOEP>XAHUE OBLLEOGPA3OBATEJIbHON

ANCUUNMNNHbI «<XUMUNA>»

2.1. O6beM AMCUMNJIMHbI U BUAbI y4eOHOM paboThl

Bup yuebHon paboTbi

O61beM B yacax

O6bem obpazoBaTesibHOM NPOrpaMMbl AUCLUMJIUHDI 73
B T.4.

OcHOBHOe copep>XaHue 73
BT.Y.:

TeopeTnyeckoe oby4veHmne 40
npakTn4eckmne 3aHATUA 18
nabopaTopHble 3aHATUSA 15
MpodeccmoHanbHO-OpUEHTUPOBaHHOE coaep>XaHue 6
(copep>xaHme npukKaapHoOro Mmoayns)

BT. Y.

TeopeTun4yeckoe obyyeHue 2
npakTn4eckmne 3aHATUA 4
MpomMe)XxyToyHasa atTecTauma (oupdpepeHUNPOBaHHbIN >

3a4eT)
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2.2. TeMaTH4YeCKHIi IUIAH H COAEPKAHNE THCHHILIHHbI

HaumenoBanmue Coaep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO-OPHMEHTHPOBAHHOE), O6LeM 12COB dopMupyemMble
pa3/iesoB U TeM JIa0OpaTOpPHbIE U NPAKTHYECKHE 3aHATHUS, IPUKJIATHON MOAYJIb KOMIIETeHIINH
1 2 3 4

Pazpeua 1. CrpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 35
Tema 1.1. OcHoBHoOe conep:kaHue 3 OK 01
Knaccupuxanus, | Teopernueckoe o0y4yenue 3
CTpOCHHUE 1 [losiBiieHME U pa3BUTHE OPTaHMYECKOW XUMUU Kak Hayku. [Ipeamer opranndeckoi xumun. Mecto u
HOMEHKJIATypa 3HaYEHHE OPraHNYECKOW XUMHH B CUCTEME €CTECTBEHHBIX HayK.
OpraHUYEeCKUX XHMMHYECKOE CTPOEHUE KaK IOPANOK COECIUHEHMSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHOCTH.
BEIIIECTB OcCHOBHBIE TOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHHUs! opraHuueckux coeauHeHuit A.M. bytneposa.

VYriepoaHblii CKENET OPraHWYeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpoeHUs MoJieKyJl. M3omepus u n3omepsl. 3

[lonatne o ¢ynxkauonaneHOW rpynne. Panukan. IlpuHnmnel kiaccuUKauy OpraHUYECKUX

coequHeHUH. MexnyHapoaHas HOMEHKJIATypa W IPUHLUUIBI HOMEHKJIATYpbl  OPraHUYECKUX

coeauHenuil. IlonsaTne 00 as3oTcoiepXkalMX COEAMHEHUSX, OMOJOTMYECKHM AKTHUBHBIX BEIECTBAX

(yrmeBojax, kumpax, OelKax W Jp.), BBICOKOMOJEKYJSIPHBIX COCOUHEHHUSX (MOHOMEp, NOJIHMED,

CTPYKTYPHOE 3BEHO)
Tema 1.2. OcHoBHoe coep:kaHue 28 OK 01
CaoiicTBa Teopernueckoe o0y4enune 16 OK 02
OpraHn4eCcKux OU3NKO-XMUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENbHBIX KiIaccoB (0COOEHHOCTH OK 04
COE/INHCHUH_ KJIaccu(UKaM 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKUI psii 1 oOmias Gpopmyiia; nzomepus; 2

(bu3nyeckue CBOMCTBA; XMMHUECKHUE CBOICTBA; CIIOCOOBI MOJIYUYEHHUS):

— IpenebHbIE YITIEBOAOPOAB! (AJIKaHbl M LUKJIOANKaHbl). ['OpeHMEe MeTaHa Kak OJUH U3 OCHOBHBIX

HCTOYHUKOB TeIlIa B IPOMBIIIJICHHOCTH U ObITY. CBOMCTBA MPUPOJIHBIX YIJIEBOJOPOIOB, HAX0XKIEHHE B

IIPUPOJIE U IPUMEHEHNE AJIKAHOB; 5

— HemnpelesbHble (AJKEHbl, AJIKMHbI M aJKaJueHbl) M apoMaTH4YeCKHe YIIeBOJAOpoJbl. [opeHue

AleTHJIEHA KaK HCTOYHUK BHICOKOTEMIEPATYPHOT'O IJIAMEHU JIJIsl CBAPKU M PE3KH METAJNIOB

— KHUCJIOPOACOAEpIKaIle COeIlMHEHNs (CTUPTHI M (heHOIIbI, KapOOHOBBIE KUCIOTHI ¥ 3(UPHI, adbAETH/bI 5

U KETOHBI, JXUPBI, yriaeBonbl). [IpakTudeckoe NpUMEHEHHWE STHIICHTIUKONS, TIUICpuHa, (eHoa.
[Ipumenenue ¢dopmanpaeruaa, aleTanbIeruia, yKCYCHOM KHUCIOTh. Mpblla KaK COJM  BBICHINX
KapOOHOBBIX KUCIOT. MorolIMe CBOMCTBA MbLIa
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— a30TCoAep)KalIe COCOUHEHUS (aMUHBI M AaMUHOKHUCIOTHI, Ociiku). BBICOKOMOJIEKYISpHBIC
COEIMHEHHS (CUHTETHYECKHEe M OMOJIOTMYEeCKU-aKTHUBHBIE). MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO.
[Tonnmepuszanus 3TUIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

['eHeTHuecKas CBsI3b MEX/1y KJIaccaMy OPraHMYECKUX COSAMHEHUN

HpaKaneCKne 3aHATHUSA

CBolicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KIAcCOB (TpUBHANbHAS U MEXIyHapojaHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOyUEHUs): MpeesibHble (aTKaHbl U UKIOATKAHBI),
HeTIpe/iebHbIe (AJIKeHBI, AIKUHBI U aJIKaJUEHBl) U apOMATUYECKUE YTIIEBOJIOPOJIbI, CIIUPTHI U (hEHOIBI,
KapOOHOBBIE  KHCIOTBI M J3(QUPbI, aIbJerujJbl U KETOHbl, AaMHHbBI W  AMHHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEAMHEHMS. 3aJaHHs Ha COCTaBJICHHE YPABHEHMH XMMHUYECKHX peakUui ¢
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHMM MX COCTaBa U CTPOEHUS

CocraBneHue cxeM peakuuii (B TOM 4YHCI€ 10 MPEAJOKEHHBIM IENoYKaM [PEeBPALEHHI),
XapaKTepU3yIOIUX XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOOBI
UX TOJIy4eHHS W Ha3BaHME OPraHUYECKUX COEIUHEHHM 10 TPUBHUAIBHOW WIM MEXIYHapOJHOU
cucTeMaTHYecKoi HOMEHKJIaType.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUIl Ha CBOWCTBA OPraHUYECKUX
COEMHEHUH OT/eIbHBIX KI1aCCOB

JlaGopaTropnas padora

JlabGopaTtopHas pabota “IIpeBpariieHusi OpraHUYECKUX BEIIECTB MIPH HArpEeBaHUH'".
[TonydeHue >TuIeHA ¥ U3yYEHUE €ro CBOWCTB. MoiearpoBaHNe MOJIEKYJT M XUMHUYECKUX TPEBPaICHHIA
Ha IIPUMEpE dTaHa, STWICHA, alleTHIICHA U JI.

Tema 1.3.
Wnentuduxanus
OpraHUYECKUX
BEIIECTB, UX
3HAYEeHHE U
MIPUMCHCHUC B
OBITOBOM U
MPOU3BOACTBEHHOMN
JEeITEILHOCTH
YyeJIoBeKa

OcHoBHoOe coaep:kaHne

Teoperuueckoe o0yueHue

buooprannueckue coenuHeHus. Ilpumenenne u Ouosoruyeckass poib YyrieBoaoB. OkucieHue
yIJIEBOAOB — HCTOYHUK SHEPrMHM JKUBBIX OpraHu3smMoB. OO0JacTM NPUMEHEHUs aMHHOKHUCIIOT.
[IpeBpamenust OGenkoB mnumu B opranu3me. buonoruueckue ¢yHkuuu OenkoB. buonoruueckue
¢yHKIMHU kupoB. Posb oprannyeckoil XMMUM B pellICHUH TPo0JIeM MUIEeBOM 0€301MacHOCTH

Ponbp opranuueckoil XUMUM B pELICHUH MPOOJIEM HHEPreTHYecKOoil Oe30MacHOCTH, B Pa3BUTHH
MEAMILIMHBI, CO3/IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHUKOB SHEPIUU (AJIbTEPHATUBHBIE NCTOYHUKU
sHepruM). OnacHOCTh BO3ACMCTBHUS Ha JKHUBbIE OPraHU3Mbl OPraHUYECKUX BEUIECTB OTAEIbHBIX
KJIaccoB (yTJIE€BOAOPOABI, CHUPTHI, (PEHOJIBI, XJIOPOPTaHMYECKUE MPOU3BOAHBIC, AIBICTHUABI U Ap.),
CMBICT MIOKA3aTelsl MPeIebHO JOMYCTUMOM KOHIIEHTPALMU

OK 01
OK 02
OK 04
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JlaGopaTtopHble 3aHATHA

JlaGopatopHas paborta: “UneHtudukanys OpraHMyecKiux COeAMHEHUH OTIEIbHBIX KJIacCOB”
Wnentudukanms opraHMuecKuX COeTMHEHUI OTIENBHBIX KJIACCOB (Ha MpUMepe albIeTruaoB, Kpaxmaia,
YKCYCHOH KHCJIOTBI, O€JIKOB M T.I.) C HCHOJB30BAHHEM UX (U3UKO-XUMHUYECKHX CBOMCTB U
XapaKTepHbIX KayeCTBEHHbIX peakuuid. [leHarypauus Oenka mnpu HarpeBaHud. LIBeTHble peakuuu
06enxoB. BO3HMKHOBEHHE AHAJIUTHUYECKOTO CHTHAlA C TOYKH 3pEHHMs XMMHUYECKHX IPOLECCOB IMpHU
POTEKAaHUU Ka4eCTBEHHOM peaKlMU, O3BOJIAIOIIEN HACHTU(UIUPOBATh MIPEATI0KEHHbIE OpraHUYECKHe
BELIECTBA

Konrpoaknas CtpyKTypa U CBOICTBa OPraHN4YECKUX BELLECTB
padora 1
Paspea 2. Kunernyeckue 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XMMHYECKHX PeaKnMii-
CxopocTh OcHoBHOE conepxxaHue OK 01
XUMHUYECKUX OK 02
peaKuuid.
XUMHYECKOE
paBHOBeECHE
Teoperuueckoe o0yueHue
CkopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3jIMYHBIX (PAKTOPOB: MPUPOJBl pEarupyrollyux BeLIeCTB,
KOHIICHTpAllUM pearupyromux BeUIECTB, TEMIEpaTypbl M IUIOLIAJM PEAKIHOHHONW IOBEPXHOCTH.
TennoBsie 3¢ (HeKTh XUMUYECKUX peakiuil. DK30- U SHIOTEPMHUUECKUE, PEAKITHH.
OO6patuMocTh peakiuid. XUMHUECKOEe paBHOBECHE M €ro CMEUICHHWE IMOJl JeHCTBHUEM Ppa3IHYHBIX
(dakTOpoB (KOHIEHTpAIUSl PEareHTOB WM MPOAYKTOB peakluy, 1aBjeHHe, TeMIepaTypa) A CO3JaHus
ONTHMAJIbHBIX YCIOBUN MIPOTEKAHUS XUMHUUYECKUX MpoueccoB. [Ipunnun Jle HlaTense
IIpakTHYecKue 3aHATHSA OK 01
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHauu3 (AaKTOPOB, BIMSIONIMX Ha HM3MEHEHHE OK 02
CKOPOCTH XMMHYECKON peakiH, B T.4. C MO3ULUUN 3KOJIOTUYECKU 1IeJIeCO00Pa3HOro MOBEIEHHS B OBITY
U TPYZAOBOM JIEATEIBLHOCTH B LEISIX COXPAHEHHsI CBOETO 30POBbs U OKPYKAKOLIEH IPUPOAHON CPEMBI.
Pemenne mnpakTHKO-OPHMEHTUPOBAHHBIX 3aJaHu Ha mnpumeHeHue npuHuuna Jle-Illatense i
HAXOXKJCHUS HAINpPABICHHUS CMEUICHUS pABHOBECHS XHMHYECKOHW peakuu ¥ aHaiuu3 (akTopos,
BIIMSIOLIMX HA CMEILEHUE XUMUYECKOTO PaBHOBECHSI
Pazgea 3. PacTBOpbI
Tema 3.1. OcHoOBHOe coiep:KkaHue OK 01
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[TonsTHE O Teoperudeckoe o0yueHue 3
pacTBopax PactBopenne kak ¢usnko-xumuueckuil mpomecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PACTBOPOB. OK 02
PactBopumocTs. MaccoBast 1onsi  pacTBOpeHHOro BemiectBa. (CMBICT —TOKas3aTensl TpeAeiIbHO OK 07
JOMYCTUMON KOHIICHTPAIUH U €T0 UCIOJIb30BaHNE B OLIEHKE SKOJIOTHUECKON 0€30MaCHOCTH.
[IpaBuna SKONOTHYECKH MEIeCO0OPa3HOTO MOBEACHHUS B OBITY W TPYJOBOH NEATEIBHOCTH B IEJSX 3
COXPAHEHHUsI CBOETO 3/I0POBBS U OKPYXKAIOMICH MPUPOIAHON CPEIbl; OMACHOCTh BO3JIECHCTBUS HA >KUBBIC
OpTraHU3MBI OTIPE/ICTICHHBIX BEIIECTB.
Pemennie mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI HA PACTBOPBI, UCIOIB3YEMbIE B OBITOBOW U
IPOM3BOJICTBEHHOM JESITEIHLHOCTH YEJIOBEKA
Tema 3.2. OcHoBHoOe coep:kaHue 4 OK 01
Wccnenosanne JlaGopaTopHbie 3aHsATHS 4 OK 02
CBOMCTB PacTBOPOB | JJTaGopaTtopHas paboTa «[IpUrOTOBIIEHHE PACTBOPOBY. OK 04
[IpurotoBnenune pacTBOPOB 3aJaHHON (MaccOBOM, %) KOHIEHTpaLUHU (C MPAKTUKO-OPUEHTHPOBAHHBIMU 4
BOIIPOCAMH) U OTIPEJIeNICHIE CPEeIbl BOTHBIX PACTBOPOB.
Pemenne 3a1a4 Ha IPUTOTOBIEHHE PACTBOPOB
Pazgen 4. OcHOBBI CTPOEHUS BellleCTBa 13
Tema 4.1. OcHoOBHOe co/iep:KaHue 6 OK 01
Crpoenue atoMoB | TeopeTuueckoe odyuenmne 4
XUMHUHICCKHUX CoBpeMeHHass Mojelnb CTpoeHUs aroma. CUMBOJIMYECKUHA SI3BIK XUMHH. XHUMHUYECKUH OSJIEMEHT.
SICMCHTOB H DnexTpoHHas KoHpurypamus aroma. Kiaccuduraruss XUMHYSCKUX 3JIEMEHTOB (S-, p-, d-3JIeMEHTHI).
fipupona BasnentHble  2nexkTpoHbl.  BaneHTHOCTSH. OneKTpoHHas  IpUpoJa  XMMHMUYECKOM  CBS3H. 4
XUMHICCKOH DJEKTPOOTPUIIATEILHOCTh. BHIBI XHMHUYECKOW CBsA3M (KOBAJICHTHAs, HWOHHAs, MeETaJUIMUECKas,
CBiA3H BOJIOPOIHASI) U CLIOCOOBI e 00pa3oBaHus
IIpakTH4yeckue 3aHATHA 2
Pemenne 3amaHuii Ha HCNIONB30BAHME XHMMHYECKOM CUMBOJIMKA M Ha3BaHUM COEAMHEHUH IO
HOMEHKJIAType MEXIYHAPOJHOTO COI03a TEOPETUYCCKOW W MPHUKIATHOW XUMHH W TPHUBHAIBHBIX
HA3BaHUU Ui COCTABIICHUS XUMUYECKUX (POPMYJ JBYXaTOMHBIX COEIMHEHUN (OKCHIOB, CYIb(GUIOB,
TUIPUJIOB U T.I1.)  IPYTHX HEOPTAHUIECKUX COCTMHEHUHN OTICIIbHBIX KIIACCOB. 2
[TpakTrueckue 3aJaHUsl Ha YCTAHOBJICHHE CBS3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U
MEPUOANYECKAM W3MEHEHHUEM CBOMCTB XMMHYECKHX DJIEMEHTOB M WX COCJAMHEHUH B COOTBETCTBHUH C
noJioskeHueM llepuoanyueckoil cucTeMsl.
Tema 4.2. OcHoBHoOe coaep:kanue 7 OK 01
[Mepuoguueckuii | Teoperuuyeckoe oGydeHue 3
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3aKkoH U Tabmuua |Ilepromudeckast cucreMa XuMuueckux 3aeMenToB JI.M. MenaenceBa. @U3HUECKHIA CMBICIT OK 02
J.M. Menneneesa |[lepuoamueckoro 3akoHa /.M. MeneneeBa. 3akOHOMEPHOCTH H3MCHCHHSI CBOWCTB XMMHYECKUX

AJIEMEHTOB, 00Pa3yeMBbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C TIOJIOKEHUEM

XUMHUYECKOTro 31emeHnTa B [lepuonnueckoit cucteme. MupoBO33peHUECKOE M HAYYHOE 3HAYEHUE 3

[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporuossr .M. MenneneeBa. OTKpbITHE HOBBIX

XUMUYECKUX HIIEMEHTOB.

IIpakTH4yeckune 3aHATHS 4

Pelienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUM HA XapaKTepU3aLUI0 XUMUYECKHUX

a1eMeHTOB «MeTtamndeckue / HeMeTaNIMueCKHe CBOMCTBA, JIEKTPOOTPUIIATEIFHOCTh XUMHUECKHIX 4

3JIEMEHTOB B COOTBETCTBUH C MX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B EPUOJUUECKOM cUCTEME

XuMu4deckux ayemenToB .. MenaeneeBa»
Pa3znea S. CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BelleCTB 11
Tema 5.1. ®uzuxo-| OcHOBHOE copep:kaHue 6 OK 01
XUMUYECKHE Teoperudeckoe o0yueHue 4 OK 02
CBOHCTBA Meramibl. O6mue (GU3NYEeCKHe U XMMUYECKUE CBOWCTBA MeTaiuioB. CrocoObl MOyYeHHs. 3HAaYEHHUE
HCOPraHM9CCKUX  (MeTajyIOB M HEMETAUIOB B IPUPOAE U JKU3HEICATENBHOCTHM 4YEJIOBEKa W opraHu3moB. Kopposus 2
BCIICCTB METaJUIOB: BUIBl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIJIOB OT KOPPO3UH

Hemeramnmer. OOmue ¢u3nyueckne W XUMHUYECKHE CBOWCTBA HEMETAJIOB. THIUYHBIE CBOWMCTBA

HemetayuioB [V— VII rpynn. Knaccudukanus u HOMEHKIIaTypa coeIMHEHUN HeMeTauioB. KpyroBopoTsl 1

OMOTEHHBIX PJIEMEHTOB B IPUPOJIC

XVMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCHIOB, TUAPOKCUIOB, KHCIIOT,

COJICH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHECHHM, 1

BBICHINX OKCHUJIOB U T'MJIPOKCHIOB

IIpakTyeckune 3aHATHS 2

CocraBiieHne YpaBHCHHM XUMHUYECKHUX PEAKIMM C YYaCTHEM TMPOCTBIX M CIOXKHBIX HEOPTaHUYECKUX

BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHUIOB META/NIOB, HEMETANIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPTaHWYECKUX KHUCJIOT, OCHOBAHMM © aM(OTEPHBIX THUIAPOKCHIOB, HEOPTaHUYECKHX COJICH,

XapaKTEePU3YIOLIUX UX CBOMCTBA. 2

Pemenne npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOWCTBA, COCTaB, MOJYYEHUE H
0e30macHOe UCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M IPAKTHYECKOil
JESITEIIbBHOCTH YEJIOBEKA
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Tema 5.2. OcHoBHoOe coaep:kaHne 3 OK 01
Unentudukarms | JlaGopaTopHbie 3aHATHS 3 OK 02
HCOPTaHMYCCKUX  [J[aGoparopHas padoTa «nenTrdukanms HeOpraHMYECKUX BEIIECTBY. OK 04
BEILECTB Pemenne sKCHepUMEHTANbHBIX 3a/ad IO XUMHYECKUM CBOMCTBAM METAUIOB M HEMETAJUIOB, IIO

pacro3HaBaHMIO U TIOJTYYCHUIO COSIMHEHUI METAJJIOB M HEMETAJUIOB. 3

Wnentndukannss HEOPTaHMYECKHX BEIIECTB C HCIOJB30BAaHHEM HX (DU3MKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIe peakiuu Ha cynbpaT-, KapOoHAT- U XIJIOPHUJI-

AQHMOHBI, HA KATHOH aMMOHUS

JAnddepenuupon . . N

ATHE 3296T Wroroseiii quddepeHpoBaHHbIN 3a4€T 0 KypCy XUMUHU 2
Bcero 73
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3. YCJIOBMS PEAJIU3ALIMYA TIPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCLHUITIJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIBHOMY MaTePHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Jlnst peanuzand TPOTpaMMbl  JUCIUIUIMHBL JOJHKHBI OBITH TIPETYCMOTPEHBI
CIIEJYIOIIME CIeNHaIbHble TMOMENICHHs: y4eOHBbIH KaOMHET XMMHUU W/WIK Y4yeOHOH
XUMHUUYECKOI J1abopaTopuH.

O0opynoBanue y4eOHOro KaOuMHera (HArJsiIHbIe TOCOOMsI): HaOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJ, MOAEIH KPUCTAUIMUYECKUX PEIIETOK, KOJIEKIUU
INPOCTBIX M CIIOKHBIX BEIIECTB W/MIM KOJUJIEKIIMHM MOJMMEPOB; KOJUIEKIUS TOPHBIX
nopoA Y MuHepasioB, Tabnuuna MenngeneeBa, yuyeOHble (GUIBMBI, UU(POBBIE
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnuveckune  cpeacrBa  00y4eHHMsl:  KOMIIBIOTEpD €  YCTPOMCTBAMH
BOCIIPOM3BEACHUS  3ByKa, IPUHTEP,  MYJIbTUMEIHA-IIPOEKTOP C  DKPAHOM,
MYJbTUMEINMHAS TOCKA, YKA3Ka-IIPE3EHTEP IS PE3CHTALUM.

O6opynoBanue JsabopaTopur W padouymx MecT JaA0OPATOPMH: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, IPEAMETHbIE U MOKPOBHbIC
CTEKJIa, TUIAHIIETHI IS KamlelIbHBIX peakiuid, GuibTpoBadbHas Oymara, TPOMBIBAIIKH,
CTEKJISIHHBIE TIPOOUPKHU, PE3UHOBBIE TPOOKH, (OHAPUKU, HAOOP PEAKTUBOB, CTEKIISTHHBIC
NaJ0YKH, IITATUBBI 1711 TPOOUPOK; MEPHBIE HUIMHAPHI, BODOHKU CTEKJIIHHBIE, BOPDOHKH
nenurtenbHble nHapudeckue (50-100 mut), cTynku ¢ necTUKkoM, (haphopoBbIE YAIIKH,
NUHUETHI, (GUIbTPbl OyMaXkHble, BaTa, Mapiid, YacOBbIE CTEKJa, S3JEKTPOIUIUTKH,
71ab0opaToOpHbIE IITATUBbI, CHUPTOBBIE TOPEJIKH, CIIUYKH, IPUOOP AJIsl OJIyYEHHs Ta30B
(w1 mpoOupKa ¢ ra300TBOJHON TPYOKOI), Aep)KaTelu i MPOOUPOK, CKISHKH JUIs
XpaHEHUsI PEaKTUBOB, Pa3/aTOUYHbIC JOTKH; XxuMuueckue crakanbl (50, 100 u 200 mi);
HITNaTeN; TUHIETHI; TUTEJIbHBIC IIUIIIbI; CEKyHAOMEpPHI (TaltMephbl), MEpHBIE TPOOUPKU
(ma 10-20 mm) u mepubie konObl (25, 50, 100 u 200 ™), BoasHas OaHst (Win
TEpPMOCTAT), CTEKIJITHHBIC MMaJIOUYKH; KOHWYECKHe KoyObI Ay TutpoBanus (50 u 100 mn);
WHJIMKAaTOPHbIE TIOJIOCKHU ISl omnpeneneHus pH U cranmapTHas WHAMKATOpHAs IIKaja;
YHUBEpCAIbHBIM MHAUKATOP; nuneTku Ha 1, 10, 50 mu (wnm gozatopsl Ha 1, 5 u 10 M),
OIOpeTKH JUIs TUTPOBaHUs, MeauuuHckue mmpuiel Ha 100-150 mi, mabGopaTtopHbie
W/WIM aHaIUTU4YecKue Bechl, pH-MeTphl, cymibHbId mKad, W Ap. J1ad0paTopHOE
o0opy10BaHUE.

3.2. UudopmaniuoHHoe odecrieueHne peaan3aiuu NporpaMmbl

1. Jns peanusanuu mporpaMmbl  OuOIMOTEUHBIM (QOHA 00pa3oBaTEIbHOM
OpraHu3aluy JOJKEeH HMMETh IeYaTHbIe W/WJIM SJEKTPOHHBbIE O0Opa3oBaTelIbHBIE U
UH(OPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBAaHHbIE  JJIsi  HCHOJB30BaHHUS B
o0Opa3oBaTeIbLHOM Mpolecce, He cTapiie 5 JeT C MOMEHTA U3/IaHMUs.
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2. PekoMeHnayembie MeYaTHbIE M3JAaHUS MO peau3aluu 0011eo0pa3oBaTeIbHOM

JAUCHUIUIMHBI TPEACTABJICHBI B MCTOAMYCCKHX PCKOMCHAAIHAX 110 OpraHu3aluu

oOyd4eHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIUTLIMHBI

KoHTponb u o1ieHKa pe3ybTaToB 00yYEeHHs OCYIIECTBIISCTCS MPEToiaBaTesieM B
MpoIIecce MPOBEACHUSI MPAKTUUECKUX 3aHATHHA U JJA0OPATOPHBIX pabOT, TECTUPOBAHMSI,
a TaKXKe BBIMNOJHEHHUS OOYYaIOIUMHUCS WHIUBUAYAIbHBIX 3aJlaHUil, TPOEKTOB,
uccneoBaHuil. Pe3ynbratel 00yueHus onpeesisaoT, YTO 00yJaromuecs JOJIKHbI 3HATh,
MOHUMATh U IEMOHCTPHUPOBATH O 3aBEPIICHUM U3YUCHUS TUCIUILIUHBI.

Jns dbopmupoBaHUs, KOHTPOJS U OIEHKH pE3YyJbTaTOB OCBOCHHUS Yy4eOHOMU
JTUCHUIUIMHBL HUCIIONB3YETCSI CHCTEMa OIICHOYHBIX MEPOIPHUATHHI, MPeICTaBIISIONas
co00# KOMILJIEKC YU4EeOHBIX MEPOIPUSITHI, COTJIACOBAHHBIX C pe3yJbTaTaMu 00yUYEHUS U
chopmynupoBanublx ¢ ydetom @OI'OC COO (mpenmerHbie

nucturrnae) u @I'OC CIIO.

PE3yJIbTaTbl 110

Ne | OK/IK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Tamut OueHOqu X
MeponpusTHA
I | OcHoBHOE conepxxanue
1 Pasnen 1. Crpoenne u |UccienoBars crpoenue u|KonrpoJsbHas padora
CBOMCTBA cBoOlcTBa oprannyeckux |«CTpoeHHe U CBOICTBA
OpraHnYecKux BellecTB OpPraHu4yecKHX BellecTB)
BelleCTB
1.1 | OKO01 Knaccuduxkarus, Knaccudumnmponatsb 1. 3agaHus Ha cOCTaBIIEHUE
CTpOCHHE U OpraHMYEeCKHe BEIIeCTBa B [HA3BaHUI OPraHUYeCKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COETMHEHH 10 TPUBUATIHHON WIIH
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MeEXTyHapOaHON
CHUCTEMAaTUYECKON HOMEHKJIAType.
2. 3agaHus Ha COCTABJICHHE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEIIECTB
OTJIETIbHBIX KJIACCOB.
3. 3ajaun Ha onpezeneHue
npocteiiei GpopmyIbl
OpPTaHUYECKON MOJIEKYJIbI, HCXOs
U3 3JIEMEHTHOTO cocTaBa (B %)
1.2 | OK 0l |[CgoiicTBa OpraHu4eckux | Y cTaHaBIUBaTh 1. 3ajaHus Ha cocTaBiIEHHE
OK 02 |coenuHeHMI_ 3aBHCUMOCTb (PU3UKO- YPABHEHUN XUMHUYECKUX PEAKIUI
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OK 04

XUMHUYECKUX CBOWUCTB
OPTraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

C y4acTHeM OpraHUYeCKHX
BEIIECTB HA OCHOBAaHUU MX
COCTaBa U CTPOCHHSI.

2. 3agaHus Ha COCTABJICHHE
YpaBHEHUH XUMUUYECKUX PEaKIIUH,
WUTIOCTPUPYIOLIUX XUMUYECKHE
CBOICTBA C yU€TOM MEXaHH3MOB
MPOTEKaHUs JAaHHBIX PEAKIUN U
TeHETUYECKOU CBSI3U
OpPraHUYECKUX BEUIECTB Pa3HbIX
KJIACCOB.

3. PacueTHsble 3a1auu 110
YPaBHEHUSIM PEAKIIM C ydacTHEM
OpPraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBpalieHust OpraHM4eCcKux
BELIECTB IIpU HarpeBaHuu"

1.3 | OK 01 Wnentnduxanms Hccenenosarts 1.IIpakTuKO-OpUEHTUPOBAHHbIE
OK 02 |opraHu4yecKux BEIECTB, [KAUECTBEHHbIC PEAaKLUU  |3a/laHus IO COCTABIICHUIO
OK 04 |ux 3HaueHue U OpraHUYEeCKHUX XUMUYECKUX PEAKLUN C y4aCTUEM
MIPUMEHEHNE B OBITOBON |COETMHEHHUM OTAETBHBIX |OPraHUYEeCKUX BEILIECTB, B T.4.
Y TIPOM3BOICTBEHHOM KJIaCCOB UCIIOIb3YyEMBIX JUISl UX
NEeSATENbHOCTH YEJI0BEKA uAeHTU(UKAIMY B OBITY U
IPOMBIIIIIEHHOCTH.
2.JIaboparopHnast paboTa:
“Unentudukanusi OpraHu4ecKux
COEIMHEHUN OTHEILHBIX KJIacCOB”’
2 Paznen 2. XapakTepu3zoBathb
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAUHAMMYECKHE |(aKTOPOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTH
NPOTEeKaAHUs XHMHYECKHX peakuui
XHUMHYECKHX peaKkuuid
2 | OKO1 CKopoCTh XMMUYECKUX | XapaKTEepU30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XUMHUYECKOE |BIMSHHME KOHLEHTPALUN |TEOPETUYECKHUE 3aJaHUS Ha

paBHOBECHUC

pearupyroumx BemecTB u
TEeMIIepaTypbl Ha CKOPOCTh
XUMUYECKUX PEaKuit
XapakTepus3oBaTh
BIIUSIHUE U3MEHEHUS
KOHIICHTpAllMH BEIIECTB,
peakluu cpefbl U
TeMIIEpaTyphl Ha
CMCUICHUC XUMHNYCCKOI'O
paBHOBeECHs

aHanu3 (paKkTOpOB, BIUSIONIUX HA
U3MEHEHUE CKOPOCTH XUMHUYECKON
peakiun. [IpakTuko-
OpUEHTHPOBAHHBIC 3aJaHUS HA
npUMeHeHue mpuHiuna Jle-
[ITaTenabe A1 HAXO0XKIACHUS
HATPaBIICHUS CMEILICHUS
PaBHOBECHS] XUMUYIECKOU PEAKITHH
U aHanu3 (PaKTOPOB, BIUSIOIINX
Ha CMEIEHHE XUMUYECKOTO
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paBHOBECHs

3 HccaenoBarb HCTUHHBIE
Pa3znen 3. PactBopsnl PACTBOPBHI C 3aJAHHBIMHU
XapaKTepUCTHKAMM
3.1 | OK 01 [TonsTue o pactBopax  |Paznuuatrh UCTUHHBIE 1. 3agaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOPLI pPacTBOPOB.
2. [IpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbI€ 3aJaHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3YyeMble B OBITOBOU U
MPOU3BOJICTBEHHOMN AESITENbHOCTU
YeJloBeKa
3.2 | OKO01 |Uccnenosanue cBoiicts |MccnenoBath pusnko- JlaGoparopHas paboTa
OK 04 |pactBOpOB XUMUYECKHE CBONCTBA “IIpuroroBieHue pacTBOPOB”
VCTUHHBIX PaCTBOPOB
4 Pa3nea 4. OcHOBBI Popmymposars
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHbI XUMHMH
4.1 | OKO01 Crpoenue aToMOB Cocrasmars xummnueckue |1. Tect «Ctpoenune atomoB
XUMHUYECKUX 3JIEMEHTOB |(OPMYJIbI COEJUHEHUN B |XMUMHUYECKUX 3JIEMEHTOB U
U IIPUPOJA XUMUYECKOW |COOTBETCTBUU CO IPUPOJIa XUMUUYECKOM CBSI3UY.
CBSI3U CTENEHbIO OKHCIIECHUS 2. 3ajiaum Ha COCTaBJICHUE
XUMHUYECKUX 3JIEMEHTOB, |XMMHUYECKUX QOpMYyI
UCXOJS U3 BAJIEHTHOCTU U |/IBYXaTOMHBIX COE€IUHEHU
AIIEKTPOOTPHULIATENILHOCTH |(OKCHIIOB, CYIb(HUIOB, THIPHIOB
U T.11.).
3. 3aaHus Ha MCIIOJIb30BAHUE
XUMHUYECKON CUMBOJIUKU U
Ha3BaHUU COeTUHEHUH 11O
HOMEHKJIaType MEXTyHapOIHOTO
CO103a TEOPETUYECKOU 1
MPUKIIATHOW XUMHH U
TPUBHAJIbHBIX HAa3BaHUU AJIs
COCTaBJIEHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COEIMHEHUI (OKCHJIOB,
Cynb(hUI0B, THIAPUIOB U T.I1.) U
JPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTAEIBHBIX KIacCOB
4.2 | OKO01 Ilepuonnueckuii 3aKOH 1| XapaKTepu30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE JIEMCHTHI B |HEMETAJJINYECKUE CBOMCTBA,
Menneneesa COOTBETCTBHUHM C UX AJEKTPOOTPULIATEILHOCTD U

IIOJIOKCHUEM B

CPOJICTBO K JJIEKTPOHY
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MIEPUOINYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa

XUMHYECKHUX DJIIEMEHTOB B
COOTBETCTBHE C UX IJICKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B
NEePUOJINYECKON CUCTEME
XUMHUYECKUX djieMeHToB J[.1.
Menneneenay.

2. IIpakTuueckue 3a7aHus Ha
YCTaHOBJICHHUE CBSI3U MEX]Y
CTPOEHHUEM ATOMOB XMMHUYECKUX
AJIEMEHTOB U MEPUOANYECKUM
W3MEHEHHEM CBOICTB
XHUMHYECKHUX 3JIIEMEHTOB U UX
COCIMHCHHU B COOTBETCTBHH C
nosioxkenueM Ilepuonnueckon
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKHE 3a]aHus Ha
XapaKTEPHU3aALUI0 XUMHUECKUX
3JIEMEHTOB: «MeTamueckue /
HeMeTaIIndecKue CBOMCTBA,
3IEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX DJIIEMEHTOB B
COOTBETCTBHE C UX AJICKTPOHHBIM
CTPOCHHUEM U TIOJI0KEHUEM B
MEPUOIUYECKON CHUCTEME
XHUMHYECKHUX IJIEMEHTOB

J.1. MenneaeeBay

5 Pa3nea 5. Crpoenune u |HccaegoBars crpoenue u|Konrponbnas padora
CBOMCTBA CBOMCTBA «CBOMCTBA HEOPraHUYECKUX
HEOPraHU4eCKuX HEOPraHUu4eCcKHuXx BeleCTB»

BelleCTB BellecTB

5.1 | OK 01 Knaccudukanms, Knaccudurupoarts 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpPraHUYECKUE Ha3BaHNE HEOPTaHUYECKUX
CTpOCHHE BEIIECTBA B COOTBETCTBUHU |BEIIECTB UCXOJS U3 UX
HEOpPraHMYECKUX C UX CTPOEHHEM XUMHYECKON GOpMYITBI UITH
BELIECTB COCTaBJICHUE XUMUYECKON

(bopMyITBI HCXOIsl U3 HA3BAHUS
BEIIIECTBA 110 MEXTyHAPOJHON
WIN TPUBHAIBHOU
HOMEHKJIATypey.

2. 3agaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMUYECKOTO
3JIeMEeHTa (COeUHEHNS) B
MoOJIeKyJie (CMecH).
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3. [IpakTrueckue 3a7aHust 1o
KJIacCU(PHUKAIIMU, HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTuueckue 3a1aHus Ha
omnpejeNeHne XUMUIECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BU/Ia XUMHUYECKOI
CBSI3U U TUIIA KPUCTAJIUINYECKON
peleTKu

5.2 | OK 01 DU3UKO-XUMUYECKHUE YcranaBiauBaTh 1. Tect «OcobeHHOCTH
OK 02 CBOWCTBa 3aBUCHUMOCTh (PU3HUKO- XHUMHYECKHUX CBOHCTB OKCHIOB,
HEOPTraHUYECKUX XHUMUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUi, aM(pOTEpHBIX
BCIIECTB HEOPTaHWYECKUX BEIIECTB |THAPOKCUIIOB U COJICH.
OT CTPOCHHS aTOMOB U 2. 3ajaHus Ha COCTaBICHHUE
MOJIEKYJI, @ TAK)KE TUIIa YPABHEHUN XUMHUYECKUX PEAKIUI
KPUCTaJUTMUECKOM C YYaCTHUEM IMPOCTHIX U CIIOKHBIX
peuieTku HEOPTaHWYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(}OTEepHBIX IJIIEMEHTOB;
HEOPTaHWYECKUX KHUCIIOT,
OCHOBaHUI U aM(OTEPHBIX
THAPOKCHUJIOB, HEOPTAHUIECKUX
COJICH, XapaKTEPHU3YIOITUX HX
CBOICTBa U CITOCOOBI OTYUYEHUSI.
3. I[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKHE 3aJaHusT Ha
CBOICTBA U MOTyYeHHUE
HEOPTraHUYECKUX BEIIECTB
5.3 | OK 01 Nnentuduxamus Uccnenosath 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KAueCTBEHHbIC PEAKLIUU  |3aJIaHUs 10 COCTABJICHUIO
OK 04 BCIIIECTB HEOPraHWYECKUX BEUIECTB |XUMHUYECKUX PEAKIUNA C y4aCTUEM

HEOPTaHUYECKUX BEIIECTB,
UCTIONB3YEMBIX IS KX
UICHTU(DUKAIINH.
2.JIaGopartopHas pabora:
“Unentudukanus
HEOPTraHWYECKUX BELIECTB”
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