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1. OBLLAA XAPAKTEPUCTUKA PPV«BOLIEVI NMPOrPAMMbBI
OBLUEOBPA3OBATEJIbHOU OAUCLUUNIINHDbI

1.1 MecTo AucUMNNUHbI B CTPYKTYpe obpasoBaTenbHon nporpammsl CMO
OOuweobpa3oBaTtenbHass AUCUUNIIMHA «XUMUS»  SIBNSIeTCA  00si3aTeNnbHOM  4acTblo

obLieobpasoBaTenbHOro UMkNa obpasoBaTenibHOM MporpaMmbl B COOTBETCTBUM C
®IOC no cneumanbHocTn 09.01.03 OnepaTtop MH(POPMALIMOHHBIX CUCTEM N PECYPCOB.

MpuknagHon moaynb BkAoYaeT pasgen 8 «Xumusa B ObiTy M NpON3BOACTBEHHOM
AeATeNnbHOCTU Yyenoseka, KOTOpPbIN peanuayeTcs ans BCEX
npodeccumn/cneymnanbHOCTEN METOAOM PELLEHUSI KEMCOB, CBA3AHHbIX C 9KOSOMMYEeCKOn
6e30MacHOCTbIO UM OUEHKOW  nocneactBun  ObITOBOM U NPOU3BOACTBEHHOM
AEATENbHOCTU,  COOTBETCTBYHOLWEW  OTpacnsamMm  Oyaywen  npodeccuoHanbHOM
AEeATEeNbHOCTM 00yYaroLLNXCS.

1.2. Llenu n nnaHnpyemble pe3yrnibTaTbl OCBOEHUA AUCLUUNIINHDbI:

1.2.1. Uenun n 3agaumn gucumnnuHbl

CopepxaHne nporpammbl  0obLleobpasoBaTenbHON  AUCUMUNIIMHBL  «XUMUSI»
HanpaBneHo Ha LOCTMXXEHME CneayoLwmxX Lenen:

— doopMMpOBaHME CUCTEMbI XMMUYECKUX 3HAHUN KaK BaKHEWLLEW COCTaBnAloLlen
€CTECTBEHHO-HAY4YHOW KapTUHbl MUpa, B OCHOBE KOTOPOW fiexaT KN4YeBble
NOHATUA, PyHAAMEHTarNbHbIE 3aKOHbI U TEOPUN XMMUK, OCBOEHUNE A3bIKa HayKW,
YyCBOEHME 1 NOHMMaHME CYLLHOCTM AOCTYNHbIX 0600LWEeHN MMPOBO33pPEHYECKOTO
Xapaktepa, 03HaKOMJSIEHNE C UCTOPUEN UX Pa3BUTUSA N CTAHOBMEHNS;

— opmupoBaHne n pasBuUTME MNPEACTaBMEHUA O HaydHbIX MeToAaxX MNO3HaHUS
BELLECTB M XMMUYECKUX peakumin, HeobxoouMmbiX ANs NpuobpeTeHns yMeHun
OPVEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX ABMNEHUN, UMEIOLINX MECTO B
npupoae, B NPakTU4EeCKOM U NOBCEOHEBHOW XXN3HW;

— pasBuUTUE YMEHUN U CnocoboB OEATENbHOCTWU, CBSA3AHHbIX C HabnaeHWeM u
0O BbSACHEHNMEM XMMUYECKOIO 3KCNEpUMEHTa, cobnogeHnem npasun 6e3onacHoro
obpalleHuns ¢ BelecTBamu.

3apauv AUCLUUNIIUHDI:

1) copmupoBaTb MNOHUMAHWE 3aKOHOMEPHOCTEM MPOTEKAHUA  XUMUYECKUX
NPOLIECCOB U SABMEHWI B OKpYXKaloLlen cpefe, a Takke UX CBSA3b C LIEeNOCTHON
Hay4YHOM KapTUHOW Mupa 1 APYrMMU eCTECTBEHHBIMWN HayKamu;

2) pas3BUTb YMEHUsI COCTaBnsATb (POPMyJSibl HEOpPraHMYEeCcKMX W OpraHUYecKux
BELECTB, YPaBHEHUS XUMUYECKUX peakuun, OOBACHATb WX CMbICH,
NHTEpPNpPeTMpoBaTh pe3ynbTaTbl XMMUYECKNX SKCMEPUMEHTOB,

3) cdopmmpoBaTb HaBbIKN npoBeneHnsa NPOCTENLLNX XUMUYECKNX
9KCNepUMEHTanbHbIX UccnegoBaHun ¢ cobniogeHnem npasun 6e3onacHoro
obpaleHus ¢ BellectBamn n nabopaTopHbiM 060pyaOBaHNEM;

4) pa3BUTb YMEHUSI Haxo4uTb, aHaNU3NMpoBaTb W MCMNONbL30BaTb MHGOPMALMIO
XMMWYECKOro Xapaktepa W3 pasfnyHbiX MHAPOPMALMOHHBLIX MCTOYHUKOB,
BKIOYas y4ebHyo nuTepaTypy, HayyHble nyGnmkaumm u MIHTEPHET-PEeCypChl;

5) cdopmmpoBaTb YMEHUSI NPOrHO3MpOBaThb MOCNEACTBMA CBOEN OEATENBbHOCTA U
XUMUYECKNX MPUPOAHBIX, ObITOBbIX W MNPOM3BOACTBEHHbIX MNPOLECCOB,
y4nTbIBasi BO3MOXHbIE 3KOJTIOrMYECKNE 1 coumarnbHble BO3OEeNCTBUS;



6) copmupoBaTb MOHUMaHWE 3HAYUMOCTU OOCTMXKEHUN XUMUYECKOW HayKnm U
TEXHONOIMN ONA pa3BUTUA coumnanbHOW U NPON3BOACTBEHHOW chep C yMeHnem
NPUBOAUTL NPUMEPBI UX MPUMEHEHNSA B pasfnNYHbIX cdhepax XXU3HW.

1.2.2. lnaHunpyemble pe3ynbTaTbl OCBOEHUA obLleobpa3oBaTesribHOMN

ancumnnuibl B cootBeTcTBUM ¢ PIOC CIMO 1 Ha ocHoBe ®PIOC COO

Ocoboe 3HayeHuMe obuwieobpasoBaTenbHas AUCUMNNMHA «XUMUS»  UMMeEET Mpu
dopmmpoBaHum n passutum OK 01; OK 02; OK 04; OK 07 u lK, npeacraBneHHbIX B
aKTyannanpoBaHHbIX oroc cno no npodeccun/cneymnasnbHOCTW.



Kog mn
HaMMeHoBaHue
copmMupyembIx

KoMneTeHuun

I'InaHMpyeMble pe3ynbTaTtbl OCBOEHUA ANCLUUNNTIUHDI

O6wume

OucumnnuHapHble

OK 01. Bbibupatb
cnocoObl peLueHns
3agad
npogeccmoHasrnbHO
N 0esaTenbHOCTU
NPUMEHUTENBHO K
pasnuyHbIM
KOHTEKCTam

B yacTtu TpygoBoro BocnutaHus:

- FOTOBHOCTb K TPyAY, OCO3HaHWe LeHHOCTH
MacTtepcTea, Tpygontobue;

- FOTOBHOCTb K aKTUBHOWN AeATeNbHOCTU
TEXHOMOrMYECKON U coumanbHOM HanpaBEHHOCTH,
CMOCOBHOCTb NHMLMMPOBATb, NIAHMPOBAThL U
CaMOCTOSTENbHO BbINOMHATbL TaKyto AeATENbHOCTb;
- UIHTEpEC K pasnuyHbiM cdhepam npodeccuoHanbHOm
AeaTenbHOCTU.

OBnageHune yHuBepcarnbHbIMU y4eOHbBIMK
no3HaBaTeNbHbIMN AENCTBUAMMU:

a) 6as3oBble nornyeckme encTBus:

- CaMOCTOSITENbHO cdopmynupoBaTb n
akTyanusupoBaTb npobnemy, paccmaTpuBaTb ee
BCECTOPOHHE;

- ycTaHaBnvBaTb CYLIECTBEHHbIA MpU3HaK  wunu

OCHOBaHWS [Onsi  CpaBHeHUs, Knaccudvkaumm u
obo0LeHns;
- onpegendaAtb  UenM  OeATenbHOCTM, 3aaaBaTtb

napameTpbl U KpUTEPUN NX OOCTUKEHUS;

- BbISIBMSATb 3aKOHOMEPHOCTU U NPOTUBOPEYUs] B
paccMaTpuBaeMbIX SIBIIEHUSIX;

- BHOCUTb KOPPEKTMBbI B OEATENbHOCTb, OLEHMBATb
COOTBETCTBME PE3YNbTATOB LENSIM, OLEHMBATb PUCKK
nocneacTBuUnN OesATENbHOCTU;

- pasBMBaTb KpeaTUBHOE MbILLMEHNE MNPU PELLEHUN
XU3HEHHbIX Npobnem

6) 6a3oBLle uccnegoBaTenbckme OENCTBUS:

- BnageTb HaBblkaMu y4eOHO-uccrnegoBaTeNbCKOM U
NMPOEKTHOM [OEeATENbHOCTU, HaBblKaMU pPa3peELLEHNS
npobnem;

- BbISIBNATb  NPUYNHHO-CNEACTBEHHbLIE  CBA3N U
akTyanusaupoBaTb 3agady, BblgBuUraTb runortesy ee

- Bragetb CUCTEMOM  XUMMYECKUX 3HAHUW, KOTOpas  BKIHOYaET:
OoCHoBoOMonarawLwme MoHATUA (XMMUYECKUI SNeMEeHT, aToM, 3MeKTpOHHas
obonoyka atoma, s-, p-, d-aNeKTpoHHbIE opbuTanm atToMoB, MOH, MOJIEKyna,
BaNEHTHOCTb, 3MEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, XMMMUYEcKas
CBSA3b, MOMb, MOMsSIPHasi mMacca, MOMSPHbIA 0ObEM, YrnepoaHbl CKener,
dyHKUMOHAanNbHas rpynna, pagukarn, U3omMepusi, U3oMepbl, TOMONOrMYECKNI
psg, roMonorn, yrineBogopoabl, KUCNOPoa- U a3oTcoaepKalime coeguHeHuns,
Guonornyeckn akTMBHble BewecTBa (yrneBoabl, Xupbl, 6enku), MoHomep,
nonimmep, CTPYKTYPHOE 3BEHO, BbICOKOMOSEKYNSAPHbIE  COeOMHEeHUs,
KpucTannmyeckasl peleTka, TUMnbl XMMWYECKUX peakuun (OKUCIUTENbHO-
BOCCTaAHOBUTENbHbIE, 3K30-M SHAOTEPMUYECKME, peaKLnn NOHHOro obmeHa),
pacTBOp, SNEKTPONNTLI, HEINEKTPONUTLI, NEKTPONUTUYECKas aguccoumaums,
OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTb XMMMUYECKON peakunmn, XMmMmdeckoe
paBHOBECHE), TeopuMM W 3aKOHbl (TEOpUS  XUMWYECKOrOo  CTPOEHUS
opraHmyeckux BewectB A.M. bByTtnepoBa, Teopusi 3neKTPONUTUYECKON
auccounaumn, nepnognyeckmn 3akoH .M. MeHgeneeBa, 3akOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTK, CUMBOSIMYECKUIN A3bIK XMMUK, (hakTonornyeckmne
CcBeAeHuNs 0 CBOMCTBaAx, COCTaBe, NonydeHnn n 6e3onacHoOM MCNonb30BaHUK
BaXXHEWLUNX HEOpraHMYeCcKMX W OpraHU4eckMx BeLllecTB B ObITy #
NPaKTU4ECKON AEATENbHOCTUN YE0BEKA;

- YMeTb BbISBMATb XapakKTepHble MNPU3HaAKM W B3aMMOCBSA3b WU3YYEHHbIX
NMOHSTUIN, NPUMEHSITL COOTBETCTBYIOLLIME MOHATUS NPU ONUCAHUM CTPOEHUS U
CBOWCTB HEOPraHM4eCKMX N OpraHMYeckux BELLECTB M WX MNpeBpaLleHUN;
BbISIBMATb  B3aMMOCBS3b  XMMMWYECKUX  3HAHUMA C  MOHATUAMU U
npeacTaBneHNs MU SPYrMX eCTECTBEHHOHAYYHbIX NPEeAMETOB;
- yMeTb UCNoNnb30oBaTb HAMMEHOBAHUS  XUMWYECKMX
MEXOYHAapOAHOro COK3a TEOpPeTUYECKOW U MPUKNAgHONM XMMUUM ¢
TpvBMAmnbHblE Ha3BaHUS BaXHEWLWWMX BeLeCTB (JTWUMEH, aueTureH,
rmuuepviH, deHon, dopmanbgerns, yKCycHasa KucnoTa, MMUMH, YrapHbIn
ras, Yrmekucnbl ras, ammuak, raweHas W3BeCTb, HeraweHas W3BeCTb,
nuTbeBas coga W Apyrnx), COCTaBnATb (POPMyNbl HEOPraHWYecknux W
OpraHMYeckux BELLECTB, YPaBHEHUS XUMMUYECKMX peakumh, OOBACHATb UX
CMbICI; MOATBEPXOAaTb XapaKTepHble XMMWYECKME CBOWCTBA BeELLECTB

coeNHEHUN
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peweHnd, HaxoouTb aprymMeHTbl O5id OOoKa3aTesibCTBa
CBOUX yTBep)K,EI,eHVIVI, 3ajaBaTb NMapamMmeTpbl N KPpUTEPUN

peLleHus;
- aHanu3MpoBaTb NOMNyYeHHbIE B XOA4€e pPeLLeHns 3aaaum
pe3ynbTaThl, KpUTUYECKN oLeHuBaThb nx
[AOCTOBEPHOCTb, MPOrHO3NPOBaTb M3MEHEHUE B HOBbIX
YCIOBUSIX;

- YMeTb MNEpPeHOCUTb 3HaHWSA B MO3HABATESbHYIO U
NnpakTU4Yeckyto obnacTu XnsHeaeaTenbHoOCTy;
- YyMeTb WHTerpupoBaTb 3HaHuMS  W©3
npeaMeTHbIX obnacTen;

- BblABUraTb HOBble WAeun, npeanaratb OpuUrMHanbHble
noaxoapbl U peLleHns;

- CNOCOOHOCTb X UCMONb30BaHNA B NO3HaBaTENIbHOM U
couunanbHOWN NpakTuke

pasHbIX

COOTBETCTBYIOLNMM IKCNEPUMEHTAMU U 3aNUCAMU YPaBHEHNA XUMUYECKNX
peakummn;

- YMeTb YCTaHaBNuBaTb MNPUHALMNEXHOCTb W3YYEHHbIX HEOPraHW4YecKknx u
OpraHMyecknx BeLLecTB K onpeferieHHbIM Kraccam U rpynnam coeanHeHun,
XapakTepusoBaTb WX COCTaB W BaXHeWLUMe CBOWCTBA; onpedensaTb Buabl
XMMUYECKUX CBA3eNn (KoBaneHTHasi, MOHHas, MeTannuyeckas, BoOgopoaHas),
TUMNbI KPUCTaNMMYECKNX PELLETOK BELLECTB; KraccnumumpoBaTb XMMUYecKne
peakuuu;

- ctopmupoBaTb NpeacTaBfeHUs: O XUMUYECKOM  COCTaBnsHoLLEn
€CTEeCTBEHHOHAYYHOW KapTWHbI MUpa, PONvM XUMWUU B MO3HAHUWN SBIIEHWUN
npupogbl, B OPMUPOBAHUN MbIWSIEHNUS W KyMbTypbl fIMYHOCTK, ee
PYHKLMOHANbHOW rpaMOTHOCTWN, HEOOXOAMMOW ANS peLleHns NPakTUYecKnx
3aga4y M 9KONorm4eckn obOCHOBAHHOIO OTHOLLUEHUS K CBOEMY 340POBbI0 U
npuMpoaHoun cpeae;

- YMeTb MPOBOAMTb pacyeTbl MO XUMMYECKUM POpMyram U ypaBHEHUAM
XUMUYECKUX  peakuuMm C  MCMOSb30BaHWEM  (PU3NYECKUX  BENUYMH,
XapaKkTepuayoLmx BellecTBa C KONMMYECTBEHHOW CTOPOHbI: Macchl, obbema
(HopmarnbHble yCroBMs) rasoB, KONMYecTBa BeLlecTBa; WCMNONb30BaTb
CUCTEMHbIE XUMUYECKME 3HAHWA AN NPUHATUS PEeLleHUA B KOHKPETHbIX
XXM3HEHHbIX CUTYyaUMsIX, CBSA3aHHbIX C BELLECTBAMU N UX MPUMEHEHUEM

OK 02.
Wcnonb3oBaTtb
COBpPEMEHHbIE
cpeacTBa nomcka,
aHanmsa un
WHTEepnpeTauum
nHdopmauunmn n
WHOPMAaLIMOHHbIE
TEXHoNnorum gnsg
BbINOSTHEHMS
3agad
npodeccroHarnbHO
" OeaTenbHOCTU

B ob6nacTuueHHOCTM Hay4yHOro No3HaHUs:

- cthopMnpoBaHHOCTb MUPOBO33PEHUS,
COOTBETCTBYIOLLEN0O COBPEMEHHOMY YPOBHIO PasBUTUS
Haykn M OOLWECTBEHHOW MPAKTMKX, OCHOBAHHOIO Ha
ananore  KynbTyp, CMOCOOCTBYIOLLEIO  OCO3HAHWIO
CBOEro Mecta B NOSIMKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBAHWE £A3bIKOBOM U YnUTaTeNbCKOM

KynbTypbl Kak CpeAcTBa B3auMMOAEWCTBUS  Mexay
noabMy 1 NO3HaHMA MUPa;

- OCO3HaHWE LEHHOCTU Hay4yHOW [esTeribHOCTH,
rOTOBHOCTb OCyLLEeCTBNATb NPOEKTHYO n
nccneaoBaTeNbCKY AeATEeNbHOCTb UHAUBMAYANBHO U
B rpynne;

OsnageHue yHMBEpcanbHbIMU y4ebHbIMK

no3HaBaTeNbHbIMN AENCTBUSMM:

B) pabota ¢ nHdopmaumen:

- BrageTb HaBblkaMu NOMy4YeHUa uHdopmaunm u3
MCTOYHUKOB pasHblX  TMMOB, CaMOCTOSATESTbHO

- yMeTb nnaHupoBaTb W  BbIMOMHATb  XUMUYECKUN  3KCMEPUMEHT
(NpeBpalweHns opraHMYeckUx BeLLEeCTB [Mpu HarpeeaHuu, MoryyYyeHue
3TUMEHa N nU3y4yeHne ero CBOWCTB, KaYeCTBEHHble peakuuy Ha anbaerngpl,
Kpaxmar, YKCYCHYK KWUCNOTy; AeHaTypauusa 6enkoB npu HarpesBaHuu,
UBeTHble peakuun ©OerkoB; MNPOBOAUTL peakunm WOHHOro obmeHa,
onpefensaTb Cpedy BOOHbIX pPacTBOPOB, Ka4eCTBEHHble peakuun Ha
cynbgar-, kapboHaT- M XIOpWuA-aHWOHbI, HA KaTUOH aMMOHUS; peluaTb
3KcrnepvMeHTanbeHble 3agadn no Temam "Metannel" n "Hemetannsl") B
COOTBETCTBMM C MpaBunamm TexHuku 6BesonacHoctu npu obpaweHun c
BeLlecTBamu 1 nabopatopHblM 060pyaoBaHEM; NpeacTaBnsaTh pe3ynbTaThl
XMMWYECKOro 3KCneprmeHTa B popme 3anncu ypaBHEHUIN COOTBETCTBYHOLLNX
peakumn n opmMynmpoBaThb BbIBOAbI HA OCHOBE 3TUX PE3yrbTaTos;

- YMeTb aHanuMaMpoBaTb XMMUYECKYHD WH(OpMauuio, nonyvyaemyro u3
pa3HblIX UCTOYHMKOB (CPeAcTB MaccoBoW WHdopmauuun, cetb VHTepHeT u
Apyrue);

- BnageTb OCHOBHbIMWM MeToAaMW Hay4yHOro MO3HaHUSA BELEeCTB U
XMMUYECKUX  gaBreHun  (HabniogeHue,  M3MeEpeHue,  SKCNEepPUMEHT,
MoOenupoBaHue);
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OCYLLUEeCTBMATbL MOMUCK, aHanua, cuctemaTusauuio wu
WMHTepnpeTaunto MHOpMaUUn pasnnYHbIX BUOOB U
dopmM npeacraBneHuns;

- co3gaBaTb TEKCTbl B pasnunyHbIX popmaTtax Cc y4eTom
HasHayeHus uHdoOpMauMMm KW LeneBorW ayauTopuu,
BblOMpasa onTumanbHyo ¢opMy npeactaBneHns U

BM3yanusauuu;
- oLeHnBaTb [I0CTOBEPHOCTb, NermMTMMHOCTb
MHOpMaLmMK, ee  COOTBETCTBME MNPaBOBbIM U

MOpasnbHO-3TUYECKUM HOPMaM;
- ucnonb3oBaTb CpPeAcTBa  MHAOPMALMOHHBLIX U
KOMMYHWUKaLMOHHbIX TEXHONOornn B peLueHnn
KOFHUTUBHbIX, KOMMYHUKATUBHbIX W OpraHU3aumOHHbIX
3aga4y C cobnogeHnem TpebOBaHUN  SPrOHOMUKM,
TeXHMKN 6e30nacHOCTU, TMrMeHbl, pecypcocbepexeHus,
NpPaBoBbIX N 3TUYECKMX HOPM, HOPM MH(OPMaLMOHHOMN
©e3onacHoOCTH;

- BageTb HaBblkaMu pacno3HaBaHus 1 3aLLmTbl
NMHopmaLmm, MHHOPMaLMOHHON 6e30MacHOCTM
NINYHOCTY;

- yMeTb MPOBOAWTbL pacyeTbl MO XUMUYECKUM (hOpMyrnam M ypaBHEHMSIM
XMMUYECKUX  peakuMi C  WUCMONb30BaHMEM  (DU3MYECKUX  BENUYUH,
XapaKkTepusyroLmMx BellecTBa C KOIMYECTBEHHON CTOPOHbI: Macchl, o6bema
(HopmanbHble YCrnoBusl) rasoB, KONMMYECTBa BeELLECTBA; WCMOSb30BaTh
CUCTEMHbIE XMMWYECKME 3HAHUS ANSl NMPUHSATUS PELLEHUA B KOHKPETHbIX
)KM3HEHHbIX CUTyaLMsIX, CBA3AHHbIX C BELLECTBAaMU U UX MPUMEHEHMEM

OK 04.
SdhdekTnBHO
B3aMMOEeNCTBOBA
Tb 1 paboTaTb B
KOnnektmee n
KomaHae

- TOTOBHOCTb K CaMOpasBUTUIO, CAMOCTOSITENbHOCTU U
camMoonpeaeneHuio;

-OBnageHne HaeblkaMyn y4debHO-MccrneaoBaTenbCKON,
NPOEKTHOM U counarnbHON AeATeNbHOCTY;

OBnageHune yHuBepcanbHbIMU KOMMYHUKaTUBHBIMMA
NENCTBUAMM:

0) coBMecTHas AeATenbHOCTb:

- MnoHMMaTb W UCnonb3oBaTb  MNpeuMyLlecTBa
KOMaHLHOM 1 MHAMBMAYanbHON paboTbl;
- NpuHUMaTb LENM COBMECTHOWM OEeATENbHOCTW,

OpraHn3oBbIBaTb M KOOPAMHUPOBATb OEWCTBUSA NO ee
JOCTUXEHWNIO: COCTaBNATb nnaH [encTenn,
pacnpegensitb ponvM C y4eTOM MHEHWM Y4aCTHUKOB
o6cyxaaTb pesynbTaTtbl COBMECTHOW paboThl;

- KOOPAWHMPOBaATb M BbLINOMNHATL PaboTy B YCNOBMAX

peanbHOro, BUPTyanbHOr0O U  KOMBUHUPOBAHHOIO
B3aUMOOENCTBUS;
- OCYLLECTBNATb NO3NTMBHOE cTpaTermyeckoe

- yMeTb nnaHupoBaTb W  BbIMOMHATL  XUMUYECKUN  3KCNEPUMEHT
(NpeBpaleHns opraHMYecKkUx BeLLeCTB Mpu HarpeeaHuu, MornyyYyeHue
3TUMEHa N nU3y4yeHne ero CBOWCTB, KaYeCTBEHHble peakuuy Ha anbaerngpl,
Kpaxmar, YKCYCHYK KWUCNOTy; AeHaTypauusa 6enkoB npu HarpesBaHuu,
UBeTHble peakuun ©OernkoB; NPOBOAMTL peakuMm WOHHOro obmeHa,
onpefensaTb Cpedy BOOHbIX pPacTBOPOB, Ka4YeCTBEHHble peakuun Ha
cynbgar-, kapboHaT- M XIOpWuA-aHWOHbI, HA KaTUOH aMMOHUS; peluaTb
3KcrnepvMeHTanbeHble 3agadn no Temam "Metannel" n "Hemetannsl") B
COOTBETCTBMM C MpaBunamm TexHWku 6GesonacHocTn npu obpalieHun ¢
BeLlecTBamMu 1 nabopatopHbiM 060pyaoBaHMEM; NPeACTaBNSATb pe3dynbTaThl
XMMWYECKOro 3KCneprmeHTa B popme 3anncu ypaBHEHUIN COOTBETCTBYHOLLNX
peakumn n opMynmMpoBaThb BbIBOAbI HA OCHOBE 3TUX Pe3yrbTaToB
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nosedeHne B pasfUyHbIX CUTyauusax, nNposBNATb
TBOPYECTBO 1 BOOGpaxeHne, ObiTb MHULNATUBHBIM
OBnageHue yHBepcarnbHbIMY perynsaTUBHbIMM
JEencTBUAMMU:

r) NpUHATME cebsa n apyrnx niogen:

- MPMHUMAaTb MOTMBbI U aprymMeHTbl ApYrux nogen npu
aHanuae pesynbTaToB AeATENbHOCTY;

- Mpu3HaBaTb CBOE NpaBO M NpaBO APYrux nogen Ha
OLLNOKM;

- pa3BuBaTb CNOCOBHOCTb MOHMMATb MUP C NO3ULMK
OpYroro 4YenoBeka;

OK 07.
CopelicTBoBaTth
COXpaHEeHuto
OKpYyXatoLLen
cpeabl,
pecypcocbepexeH
N0, NPUMEHATb
3HaHusa 06
N3MEeHeHUn
KnumarTa,
NPUHLUMNbI
BGepexnuneoro
NpoM3BOACTBA,
appekTMBHO
JencTeoBaTh B
yYpesBblYarHbIX
cuUTyaumax

B obnactnakonornyeckoro BOCNUTaH1s:

- C(hopMMPOBAHHOCTb  OKOMOMMYECKOM  KymnbTypbl,
NOHMMaHue BNUSIHUSA coumarnbHO-39KOHOMUYECKMX
npoueccoB Ha COCTOAHME MPUPOOHON U COoLManbHON
cpenbl, OCO3HaHue rnobanbHoro xapakrepa
3KONOrn4ecknx npobrem;

- NNaHupoBaHWE U OcCyllecTBfieHMe OeNcTBUA B
OKpYyXalollen cpede Ha OCHOBE 3HaHua  Lenewn
YCTOMYMBOrO Pa3BUTMS YEOBEYECTBa;

aKTMBHOE HenpuaTue [EenCTBUK, NPUHOCALWMX Bpenq
OKpYyXatoLLen cpeae;

- yMeHue NpOrHo3npoBaTb
9KOMormyeckne  nocrneacTBus
AEeNCTBUN, NnpeaoTBpaLlaTh UX;

- paclumpeHue onbiTa AeATENbHOCTU 3KONOrm4yecKom
HanpaBneHHOCTY;

- OBriafeHne HaBblkaMu y4ebHO-mMccnegoBaTenbCKON,
NPOEKTHOM M coumnanbHON SeaTenbHOCTH

HebGnaronpusTHble
npeanpvHUMaeMbix

- ccopmmpoBaTb NpeacTaBfeHUs: O XUMUYECKOM  COCTaBMsHOLEN
€CTEeCTBEHHOHAYYHOW KapTWHbI MUpa, PONvM XUMWUW B MO3HAHUWN SBIIEHWUN
npypodbl, B (OPMUPOBAHUN MbIWMEHUA W  KynbTypbl JIMYHOCTKU, ee
PYHKLMOHANbHOW rpaMOTHOCTWN, HEOOXOAMMOW ANl PeLUeHUs NPaKTUYECKNX
3aga4y M 9Konorm4yeckn oboCHOBAHHOIO OTHOLLUEHMSI K CBOEMY 3[40POBbIO U
npuMpoaHoun cpeae;

- ymMeTb cobniogaTb nNpaBuna 3KONMOrM4Yeckn LienecoobpasHoro NoBeaeHus B
ObITy 1 TPYOOBOM OEATENbHOCTU B LENsX COXPaHEHUA CBOEro 340pPOBbSA U
OKpyXaroLlen MpupoaHON cpefbl; Y4uTbiBaTb OMACHOCTb BO3OEWCTBUSA Ha
XVBble OpraHn3Mbl onpedeneHHbIX BELEeCTB, NOHMMAasa CMbICI NokKasaTens
npeaenbHon SONYyCTUMOM KOHLEHTpaLmm

MK 1.1 BbinonHatb
BBOA 1 06paboTKy
TEKCTOBbIX JaHHbIX

- wucnonb3oBate WKT unn pecypcol
obpasoBaTtenbHOM npoLecce;

- ucnons3oBaTtb VKT kak adpdEKTUBHBLIN MHCTPYMEHT,
NoBbILLAKLLNN Ka4yecTBO 0Opa3oBaHus;

- co3gaBaTb YCNoOBUSA ANS MNOBbILWEHUA AOCTYMHOCTU
obpasoBaHus, yepes npumeHeHne UKT;

- MNaHMpoBaTh N peanu3oBaTb COBCTBEHHOE
npodyeccroHarnbHOe 1 JIMYHOCTHOE pasBUTUE;

- OCYLLIECTBMATb MOUCK, aHanu3 1 UHTeprnpeTaumio

MHTepHeT B

- 3HaTb CTPOEHME U CBOWCTBMaTepmana, n3 KoTopblx cO3aHbl YCTPOMUCTBA U
CUCTEMBbI KOMMbLIOTEPA;

- 3HaTb 0COBEHHOCTU CTPOEHMSI aTOMOB M KPUCTAarmoB.;

- 3HaTb PM3NYECKME U XUMUYECKME CBOMCTBA METANSOB, UX CMMaBOB;

- 3HaTb PU3NYECKMNE U XMMNYECKNE CBOMNCTBA HEMETANIOB;

- 3HaTb CBOMCTBA TEPMONMIACTUYHbIX N TEPMOPEAKTUBHbLIX NNlacTMacc;

- 3HaTb CTPOEHNE 1 CBOUCTBA NOSIMMEPOB;

- 3HaTb CNOCOObI NOSTYYEHUSI U CBOMCTBA XMMUYECKNX BOSTOKOH

- ucnones3oBatb VKT B kayecTBe OOMOMHUTENBHOIO NCTOYHMKA MHAOpMaLMK
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NMHpopmMaLmMM, HeOOX0OMMOW AN BbINOMHEHNS 3aday
npodeCccmnoHanbLHON AeATENbLHOCTY;

- Mcnosnb3oBaTb MHPOPMALMOHHbBIE TEXHOMNOMNN B
NPogeCCMOHanNbLHON AeATENbHOCTY;

- YMeTb BbICKa3biBaTb 1 060CHOBbIBaTb CBOU CYXXAEHWS;
- YMETb CBSA3bIBaTb TEOPUIO C MPAKTUKOW, peLlaTtb
npakTuyeckme 3agayu

B npouecce 0by4yeHns xmmuu;

- ymeTb paboTaTb B COBPEMEHHOM TEKCTOBOM MNPOLIECCOPE;

- cosgaBaTb, HacTpamBaTb, NMPUMEHATb CTUMM B OOKYMEHTE C MOMOLLbLH
TEKCTOBOrO NpoLEeccopa;

- cosgaBaTb MHMOPMaLNOHHO-MOUCKOBLIN annapaT AOKYMeHTa C MOMOLLbIO
TEKCTOBOrO NpoLEeccopa;

- HaxoguTb B IHTEpHETE NCTOYHUKMN MHpOpMaLMK MO 3a0aHHON TEME;

- pedepupoBaTb PYCCKOA3bIYHbIE U aAHMMOA3bIYHbIE WCTOYHWKA Hay4HO-
TEXHMYECKOrO Xapakrepa;

- COCTaBNATb HAY4YHO-TEXHUYECKU TEKCT, NPUOEPKMBASCb KOMMNO3ULMOHHbBIX
N CTUMNCTUYECKUX NPaBUI, NPUCYLLMX HAYYHO-TEXHUYECKOMY CTUNMIO;

- 3HaTb OCHOBHblE BO3MOXHOCTWN COBPEMEHHbIX TEKCTOBLIX NPOLLECCOPOB;

- 3HaTb OCHOBHbIE CTaHAApPTbl 0POPMINEHNS TEKCTOBLIX AOKYMEHTOB;

- 3HaTb WH(POPMALNOHHO-CNPABOYHbIN U MHGOPMALNOHHO-NOUCKOBLIN
annapart AOKyMeHTa

MK 1.3 BbinonHatb

- wucnone3oBate WMKT wunn pecypcbl WHTEepHeT B

o6pasoBaTenibHOM NpoLecce;

- 3HaTb CTPOEHNE U CBOWCTB MaTtepunana, N3 KOtTopbixX Co3gaHbl yCTpOIZCTBa "
CUCTEMbI KOMIMbIOTEPQA,

pasMeTky 1 - ncnonb3oBatb KT kak adhMEKTUBHbLIN WUHCTPYMEHT, | - 3HaTb 0COBEHHOCTU CTPOEHUS aTOMOB U KPUCTAnIOoB;
¢popmaTrpoBaHue NoBbILLIAIOLLNIA Ka4ecTBO 0bpa3oBaHuS; - 3HaTb PM3NYECKNE U XNMMYECKNE CBONCTBA MeTarsoB, UX CNi1aBoB;
AOKYMEHTOB - cosgaBaTb YCMOBMSA ONSA MOBbILWEHUSA OOCTYMHOCTU | - 3HATb (DU3MYECKME N XMMUYECKNE CBOWCTBA HEMETArIOB;
pasnn4yHbIX obpas3oBaHus, Yepes npumeHeHne UKT; - 3HaTb CBOWCTBA TEPMOMNACTUYHbBIX U TEPMOPEAKTUBHBIX NNacTMacc;
topmaToB - NaHMpoBaTb N peann3oBaTb COOCTBEHHOE - 3HaTb CTPOEHME 1 CBOWCTBA NOJNIMMEPOB;
npogeccmoHanbHoe U IMYHOCTHOE pa3BUTKE; - 3HaTb CNOCOBLI NOSTYYEHUS U CBOMCTBA XMMUYECKNX BOSTOKOH
- OCYLLLeCTBNATb MOUCK, aHanu3 u UHTepnpeTaumto - ucnonb3oBaTtb VKT B kauyecTBe AONONMHUTENBHOIO NCTOYHNKA MHOpMaLmn
NMHpopmaL MM, HeoOXo0aMMOW ANs BbINOMHEHNS 3aaay B npouecce 06y4eHns XumMmu;
npodeccmoHanbLHON AeATENbLHOCTY; - yMeTb MNpeacTaBnATb B MyNbTUMeAWAHON opMe WMHEPOPMALNOHHbIE
- ucnonb3oBaTb MHPOPMALMOHHbBIE TEXHOMNOIMK B mMarepuarbl N0 Xumun (BnaeodparmeHTbl, Mogenn, Tabnuubl, CXembl U T.1.);
npodeccmnoHanbHom AeATENbHOCTY; - yMeTb OOHapyxumBaTb M YCTPaHATb OLWIMOKM pasMeTKMn B [AOKYMEHTE,
- YMeTb BbICKa3blBaTb 1 06OCHOBbLIBATL CBOU CY)XOEHUS; | KOTOPbIN AOMKEH COOTBETCTBOBATL NpaBunamM 3a4aHHOro A3bika pa3MeTKuy;
- YMeTb CBA3bIBaTb TEOPUIO C MPAKTUKON, pellaTb - yMeTb npvaaeaTtb pasmeTke AOKYMeHTa yaobountaembliin
NnpakTU4Yeckme 3agayu CTPYKTYPUPOBAHHbIV BU;
- 3HaTb SA3bIKN PAa3METKN, NX CUIbHbIE U clabble CTOPOHBI
MK 1.6 - wncnonb3oBatb WKT wunu pecypcbl WVIHTEpHeT B | - 3HaTb CTPOEHUE N CBOMCTB MaTtepuana, u3 KoTopblX CO3[aHbl yCTPONCTBA U
dopmaTupoBaThb obpasoBaTtenbHOM npoLiecce; CUCTEMbI KOMMbLIOTEPA;
3anpocbl Ans - Mcnonb3oBath WKT kak adp(eKTMBHbIN MHCTPYMEHT, | - 3HaTb 0COBEHHOCTU CTPOEHUS aTOMOB W KpUCTasIos;
noMyueHMs NoBbILLAKLLNA Ka4yecTBO 00pa3oBaHus; - 3HaTb PM3NYECKME U XMMNYECKNE CBOMNCTBA METAIIOB, UX CMI1aBOB;

WHdopMaunn B

- cosgaBaTb YCMOBUS AN MOBLbILWEHUA AOCTYMHOCTU
obpas3oBaHus, Yepes npumeHeHne UKT;

- 3HaTb PM3NYECKNE U XMMUYECKNE CBONCTBA HEMETArSOB,
- 3HaTb CBOMCTBA TEPMONIACTUYHbIX N TEPMOpPEaKTUBHbIX N1acTMace;
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0a3ax gaHHbIX

- TOTOBHOCTb K CaMOpasBUTUIO, CAMOCTOSATENBHOCTU U
camoonpeneneHuo;

-oBrageHne HasblkaMu Yy4ebHO-MccnegoBaTernbCKOW,
NPOEKTHOM U counarbHON AeATeNbHOCTY;

OCBOEHHbIe 00YyYaloLWLMMNCA MEXNPEeAMETHbIE MOHATUS
N yHuBepcanbHble y4ebHble AenCTBUSA (perynstuBHble,
no3HaBaTernbHble, KOMMYHUKATUBHbIE);

- CNOCOBGHOCTb UX NCMNOSBb30BaHMSA B NO3HABATENBHON U
couuarnbHom npakTuke, rOTOBHOCTb K
CaMOCTOSATENbHOMY MNSIAHNPOBAHUIO N OCYLLECTBIEHNIO
y4yebHOM  OeAaATenbHOCTW,  opraHmMsaumm  y4yebHoro
COTpyAHMYECTBA C neparormyeckumm paboTHMKamMu wu
CBEPCTHUKaMW, K yyacTuio B NOCTPOEHUN
MHOMBUOyanbHoM obpasoBaTesibHOM TpaekTopuu;

- rOTOBHOCTb K aKTUBHOM 0eaTenbHOCTH
TEXHONOMMYeCcKon W couuanbHOM HanpaBneHHOCTH,
CnocobHOCTb MHULMMPOBATb, nnaHMpoBaTb n
CaMOCTOSTENBHO BbINOMHATE TaKylo 4eATENbHOCTb;

- UHTEpEeC K pasnuyHbiM chepam npodeccnoHanbHOM
AEeSATEeNbHOCTH

- 3HaTb CTPOEHME N CBONCTBA NONIMMEPOB;

- 3HaTb cnocobbl NOYYEHMS U CBOMCTBA XMMUYECKNX BONOKOH

- ucnone3oBatb MKT B kayecTBe JOMOMHUTENBHOIO NCTOYHMKA MHApOpMaL MK
B npouecce 06y4eHns XumMmum;

- YMeTb co3faBaTb NMpe3eHTauum rno XMMuW, BbINOMNHATb Y4ebHbIE NPOEeKThbI
Ha ocHoBe npumeHeHunst UKT;

- MCMONb30BaTb BUPTyamnbHble NabopaTopum Ha 3aHATUNAX, SNEKTPOHHbIE
Y4EOHUKM;

- cdopmupoBaTb HaBblKM W
JeATenbHOCTU MO XUMUU;

-ymeTb oTobpaxaTb forMdeckyto CTpykTypy 6asbl [OaHHbIX C MOMOLLbIO
anarpamMmmbl"CyLLIHOCTb - CBSA3b";

- 3HaTb CMNOCOOblI MOMy4YEHWA CHMMKOB 3KpaHa Ha pasHbiX annapaTHo-
nporpamMmMHbIX nnaTtgopmax;

- 3HaTb NporpamMmbl AN NOfyyYeHUs1 CHUMKOB 3KpaHa U UX PyHKUMOHarbHbIE
BO3MOXXHOCTU;

- 3HaTb CNOCOOLI NPUOAHNSA CHMMKaM 3KpaHa GonbLIen UNoCTPaTUBHOCTY;

YMEHUs1  MHPOPMALMOHHO-MOUCKOBOW
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2. CTPYKTYPA U COOEPXXAHUE OBLLUEOEPA3OBATENbHOW AUCLUUMIIUHbI «XXUMUA»

2.1. O6bem gucumunnuHbl U BUAbI y4ebHOM paboTbl

Bup y4ye6HoM paboThl O61bem B yacax
O6BbéM obGpa3soBaTenbHOMN nporpamMmbi 79
ANCLUNSINHBI

CopepxxaHue yyebHoro marepuana 64
BT. 4.

TeopeTuyeckue 3aHATUSA 36
npakTnyeckue 3aHATUA 18
nabopartopHble 3aHATUA 6
KOHTPOJbHbIe paboTbl 4
MpodeccuoHanbHO OpUeHTUpOBaHHOE 3
coaepxxaHue (cogepxxaHue NpUKNagHoro Moayns)

BT. 4.

TeopeTuyeckue 3aHATUA 4
npakTuyYecKkue 3aHATUA 2
NMpomexyToyHasa aTtrecTtaumsa 2
(andhepeHLMpoBaHHbIN 3a4€T)
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2.2. TemaTU4eCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

Popmupyemsbl
HanmeHoBaHue CopepxaHue y4ebHoro matepuana (0OCHoBHoe u npodeccMoHanbLHO-OPMEHTUPOBAHHOE), O6bLem
pa3nenoB u Tem nabopartopHble U NpakTUYecKkne 3aHATUA, NPUKNAAHON MoayNb YacoB ©
KOMMeTeHuuun
1 2 3 4

CopepxaHue yye6HOro matepuana 64
Paspen 1. TeopeTnyeckne 0OCHOBbI XMMUMN 16
Tema 1.1. CopepxaHue yye6HOro matepmana 2 OK 01
OCHOBHble XMMU4eckune 1. OCHOBHble XMMMUYECKMe MOHATUA U 3aKoHbl. [pakTMyeckas pabora Ne1 «OcCHOBHble
MOHATMSA N 3aKOHbI, KOJNINYECTBEHHbIE 3aKOHbl B XMMUN U pacyeTbl N0 YypaBHEHUAM XMMUYECKUX peaKkLumn».
CTpoOeHne aToMoB Xummyeckun anemeHT. ATom. Agpo aTtoma, u3oTonbl. ANeKTpoHHas obonodka. OHepreTudeckune 1
XUMUYECKUX SNIEMEHTOB  |ypOBHKU, NOAYPOBHW. ATOMHble opbutann, s-, p-, d- anemeHTbl. OcobGeHHOCTW pacnpeaeneHus

9NEKTPOHOB NO opbutansaM B aTomMax 3MeMEHTOB MepBbIX 4YEeTbIpEX NepuoaoB. ONEKTPOHHast

KOHurypaumss atoMmoB. OCHOBHbIE XMMUYECKNE 3aKOHBbI.

MpakTnyeckas pabota Ne1 «OCHOBHbIEe KONMMYECTBEHHbIE 3aKOHbl B XMMUU U pacyeTbl No
yPaBHEHUAM XMMUYECKUX PeakLnny.

OTHOCUTENbHbIE aTOMHas W MornekynsipHas maccbl. MonsipHas Macca. KonuyecTBo BellecTBa. 1

MaccoBas gons BeuwlectBa. 3akoH ABoragpo. MonsipHbin 06beM rasoB. OTHocUTENbHasi MIAOTHOCTb

rasoB. PacyeTbl N0 ypaBHEHVAM XMMUYECKUX peakuuin C UCNoNb30BaHMEM MacCOBOW AOMM BELLECTBa,

ob6bema (HopmarbHble YCI0BMS) ra3oB, KONIMYECTBA BELLECTBA.
Tema 1.2. CopnepxaHue yyeGHOro matepmana 2 OK 01
[Nepvioanyeckmii 3akoH 1 2. MpakTtnuyeckan pa6orta Ne2. «M3yyeHne nepmoanYECcKMX 3akOHOMEPHOCTEN U UX OK 02
Mepuoanyeckas B3aMMOCBSAI3U CO CTPOEHUEM aTOMOBY. NnK1.1
cMcTeMa XMMN4ecKnx Mepuogunyeckasn cncrema xummudeckmx anemenToB .. Mengeneea. CBsidb NEpMOLAMYECKOrO 3aKOHa 1 MK 1.3
31IEMEHTOB Meprognyeckon CUCTEMbI XMMWYECKUX ONEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHUS aToOMOB. > MK 1.6
. N. Mengeneesa, nx |3akoHOMEPHOCTU M3MEHEHMS! CBOWCTB XMMUYECKNX 3NIEMEHTOB, 06pasyeMbIX UMW NPOCTBIX U CIIOXHbIX
CBSA3b C COBPEMEHHOM BELWecTB No rpynnam u nepuvogam llepuogmyeckon cuctembl. 3HadeHMe nNepuoanyvyeckoro 3akoHa u
TEeopuen CTpoeHus cucTeMbl Xumudecknx anemeHToB [1.1. MeHgeneesa B pasBuTumn Hayku.
aTomoB
Tema 1.3. CTpoeHue CopepxaHue yye6GHOro matepmana 2 OK 01
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BeLlecTBa
1 NpMpoaa XMMUYeCKom
cBsa3n. MHoroo6pasue
BeLLeCcTB

3. CrtpoeHue BewecTBa U NpuUpoga XMMNYECKON CBA3MN.
CtpoeHune BewjecTtBa. Xmmuyeckast cBa3b. Buabl xmmudeckon cBs3M (KOBaneHTHast HenonsipHas u
nonsipHas, WMOHHasA, MeTannuyeckas). MexaHn3ambl 006pa3oBaHUSA KOBANEHTHOM XMMUYECKOW CBA3N
(obMeHHbIN 1 OHOPHO-aKuenTopHbI). BogopoaHas cBA3b. BaneHTHOCTb. 3nekTpooTpuuaTenbHOCTb.
CreneHb okucneHus. NoHbl: KaTUOHbI Y aHUOHBI.

MpakTu4yeckan pab6ora Ne3. «CtpoeHue BewecTea n NnpMpoaa XMMM4YeCKON CBA3NY.
[deMoHCTpauna moaenen Kpuctanauydeckux pelleTtok: MOHHOM (Xropua HaTpug), aToMHoM (rpacuTt u
anmas), MONeKynapHon (yrnekucnolil ras, Mo4), MeTannuyeckon (HaTpun, marHuin, meab). PelweHue
npakTUYeCKMX 3agaHnin Ha CoCTaBEHNE ANTEKTPOHHO-rpadnyeckmx popmyn anemMeHToB 1—4 neprnoaos.

Tema 1.4.
Knaccudpukaums,

N HOMeHKnaTypa
HeopraHN4ecKNx BELLIECTB

CopepxaHue yuebHoOro matepuana

4. Knaccudukauusi, ¥ HOMEHKNaTypa HeopraHU4eCckux BeLLecTB.
Knaccudumkaumss HeopraHMYeckux BewecTB. HoMeHknatypa HeopraHM4Yeckux BellecTB (okcuapbl,
rMAPOKCUAbI, KACNOTbI, conu). BellectBa MonekynsipHOro n HEMONEKYNsapHOro CTpoeHus. ArperaTtHble
cocTosiHMA BewlecTBa. Kpuctannuueckve M amopdHble BellecTBa. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. TUMbl KPUCTaNNMYECKUX PELUETOK (aTOMHasi, MONEKYNspHas, WOHHas, MeTannuyeckas).
3aBMCMMOCTb CBOWCTBA BELLIECTB OT TUMAa KPUCTaNIMYECKOW PELLETKN.

MpakTnyeckasa paboTta Ne4. «kHomeHknaTypa HeopraHM4eCKux BewecTBy.

PelleHne npakTuyecknx 3agaHuin no Krnaccudukauumn, HOMEHKNAType U XUMUYecKnm doopmynam
HeopraHN4YecKNX BELLEeCTB pasfiUYHbIX KNaccoB (yrapHbli ras, Yrnekucrnbll ras, ammuak, raweHas
N3BECTb, HeraweHas W3BeCTb, NUTbEBas Coda M APYrvx): Ha3BaHUSA BeELEeCTB MO MeXAyHapO4HOWN
(MIOMNAK) wmnn TpuBManbHOWM HOMEHKNATYpPE W COCTaBNeHue ¢OopMysbl XMMUYECKUX BELLECTB,
onpeaeneHne NpuUHaANeXHOCTU K krnaccy. louck uHdopmMaumm no HasBaHuAM, uaeHTudukaTopam,
CTPYKTYPHbIM bopmyrnam. AHanm3 XMMUYecKon MHopMauum, nonyyaemon M3 pasHbiX WUCTOYHWUKOB
(cpegcTtB maccoBow nHdopmauun, ceTe VIHTEpHET n apyrue).

OK 01
OK 02

Tema 1.5.
Tunbl XUMNYeECcKnx
peakuum

CopepxaHue y4ebHoOro matepuana

5. Tunbl XMMHUYECKUX peaKLui
Xumndeckan peakumd. Knaccudukaumsi XMMUYECKMX peakunini B HEOpraHM4yeckon M OpraHn4ecKou
XUMUN. 3aKOHbI COXPAHEHWSI MacChbl BELLECTBA, COXPAHEHMS U NPEBPALLEHUSA SIHEPTUN NPU XUMUYECKNX
peakumax. OKUCNUTENbHO-BOCCTAHOBUTESNbHbIE peakunn (ypaBHEHWUS OKUCMEHUS-BOCCTaHOBEHNS,
CTeNeHb OKUCINEHWUS, OKUCNUTENb U BOCCTAHOBUTESb, OKUCIUTEIbHO-BOCCTAHOBUTESNbHbBIE peakuMn B
nNpupoAe, NPON3BOACTBEHHbIX NPOLECCAX U XXU3HEAEATENbHOCTN OPraHn3moB).

OK 01

Tema 1.6.

OcHoBHoOe cogepXxaHue

OK 01

15




CKOpOCTb XMMMYECKNX 6. CKOpPOCTb XMMUYECKUX peaKkLun. 0K 02
peakuuin. Xummndyeckoe CKOpOCTb peakuuun, ee 3aBMCMMOCTb OT Pa3fnUyHbIX (PAKTOPOB: MPUPOAbl pearvpylomx BeLLeCTB, MK 1.1
paBHOBeCHE KOHUEHTpaunM  pearvpyiolnx BeLiecTs, TemnepaTypbl W MMowaan pPeakuMOHHOM NOBEepXHOCTM. 1 MK 1.3

TennoBble aPPEKTbI XMMUYECKUX peakunin: 3K30- U dHAoTepMmnyeckne peakumm. Obpatrmble peakuuu. MK 1.6

Xumnyeckoe paBHoBecue. DakTopbl, BAMAIOWME HA COCTOSIHUE  XMMWYECKOro  paBHOBECUS '

(KOHUEHTpaums peareHToB Uiv NPOAYKTOB peakumu, AasneHune, temnepatypa). MpuHumn Jle Watense.

MpakTnyeckana pa6orta Ne5. «BnusiHme pasnuyHbiX (pakTOPOB Ha CKOPOCTb XUMWUYECKOM

peakuumny».

PelieHne npakTMKO-OPMEHTUPOBAHHbBIX 3aJaHWA Ha aHanu3 (akTopoB, BAMSIOWIMX Ha WU3MEHeHue

CKOPOCTU XMMMYECKOW peakumn. 3aBUCMMOCTb CKOPOCTU XMMUYECKOW peakuuMnm OT NPUCYTCTBUSA 1

KaTanu3aTopa Ha npumepe pasnoXeHus Mnepokcuaa Bogopoda C MOMOLWbI AMOKCMAa MapraHua u

KaTanasbl. PeleHne npakTMKO-OPUEHTUPOBAHHBLIX 3adaHui Ha npuMmeHeHue npuHumna Jle-laTtense

AN HaXOXOEHUS HarnpaBneHUsi CMELLEHMS PaBHOBECUS XMMUYECKOW peakuuMn M aHanu3 ¢akTopos,

BAUSIIOLLNX HA CMELLEHNE XMMNYECKOrO paBHOBECUS
Tema 1.7. CopepxaHue y4ebHOro matepuana 4 OK 01
PacTBopbl, Teopusi 7. PactBOpbl, TEOPUA INEKTPOSIUTUYECKON QUCCOLMaLUM U NOHHbIN OOMEH. OK 02
SMNEKTPOSNUTUYECKON PacTtBopbl. Buabl pactBopoB No cogepkaHuio pacTBOpPEeHHOro Bewectsa. PactBopumocTb. MoHaTHe o OK 04
[INCCOLMALIAM 1 MOHHBIN | BYCMEPCHBIX cncTemax. NcTtnHHbIE 1 konnovaHble pacTBopbl. MaccoBas [ons BellecTBa B pacTBoOpe. 2 OK 07
OBMEH MoHsaTMe o BogopoAaHom nokasaterne (pH) pactBopa. OnekrtponuTtuyeckasl guccoumaumsi. CunbHele n aK 1.1

cnabble 3NeKTPONUTLI, HEANEKTPONNTLI. Peakunm MOHHOro obmeHa.

8. JlabopartopHasa pabota Ne1 «[purotoBneHme pacTBoOpoOBY. MK 1.3
lNpurotoBrneHne pacTBOPOB 3adaHHOMW MacCOBOM [OfeN pPacCTBOPEHHOro BELLECTBa, MNpoBedeHue MK1.6
peakunMn MoHHOro obmeHa, onpeferneHne cpedbl PacTBOPOB BELLECTB C NMOMOLLBIO YHMBEPCANbHOMo )
nHaukKaTopa (Kucnas, HemTpanbHas, wenoyHas). 3agaHms Ha coCTaBneHne MOHHbIX peakunin. PeweHne
NPaKTUKO-OPUEHTUPOBAHHbBIX pPACYETHbIX 3adaHui Ha pacTBOpbl, MCMOMb3yemble B ObITOBON WU
NPOM3BOACTBEHHON AEATENbHOCTN YEITOBEKA.

Pasgen 2. HeopraHnyeckasa xmumus 10
Tema 2.1. CopepxaHue y4ebHOro matepuana 8 OK 01
®U3NKO-XMMUYECKME 9. Metannoil. OK 02
cBOWCTBA HeopraHuyeckux |[10MoXeHre meTannos B [eproanyeckoi ccTemMe XMMUYECKNX SNIeMEHTOB. OcobeHHOCTN CTPOEHMS OK 04
BeLLEeCTB 9NEKTPOHHbIX 060NoYeEK aTOMOB MeTassos. O6u_u:1e dm3andeckne cBoncTBa MeTansos. Cﬂﬂa?bl 5 MK 1.1
MeTannoB. ANEKTPOXUMNYECKUIA Psi HAaNPSXKeHUN MeTannnoB. XMMNYeckne CBOMCTBA BaXKHEMLLNX MK 1.3
METannoB (HaTPUK, Kanun, Kanbuuin, Mardum, antoMUHUIA, LWHK, XPOM, XXeneso, Medb) 1 ux )
coegnHeHun. Obwme cnocobbl Nony4YeHs meTannoB. NpumeHeHne MeTansoB B 6bITY U TEXHUKE. MK 1.6
10. HemeTannbl.
lNonoxeHne HemeTannoB B [lepnognyeckon cucteme xmmumyecknx anemeHTtoB .. MeHgeneesa u 2

0COBEHHOCTN CTPOEHUsI aTOMOB. du3nyeckme CBOWCTBA HemeTarsioB. AnnoTponusi HeMeTanioB (Ha
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npumepe Kucnopoga, cepbl, ocdopa n yrnepoga). Xummyeckmne CBOMCTBA U NPUMEHEHMNE BaXKHENLLINX
HemMeTanmnoB (ramnoreHoB, cepbl, a3oTa, ocopa, yrnepoda U KpeMHUA) N UX coeanHeHun (OKCMaoB,
KucnopoacogepXalimx KUCroT, BOAOPOAHbIX coeauHeHun). MNprMeHeHne BaXHeNLWnX HemMeTansmoB U
X COegNHEHUN.

11. XuMmnyeckme CBOMCTBA OCHOBHbIX KITaCCOB HeOpraHU4ecKux.
leHeTMYyeckass CBA3b HEOpPraHWYeckux BeLLecTB, MpUHaAnNexalimMx K pasnuyHbiM  Knaccam.
3aKOHOMEPHOCTU B WM3MEHEHMM CBOWCTB MPOCTbIX BELLECTB, BOAOPOAHBLIX COEAWHEHWN, BbICLLMX
OKCWAOB W rMapOKCHA0B.

12. MpakTnyeckaa pabota Ne6. «PU3NKO-XMMMNYECKMe CBOMCTBA HeOpPraHU4ecKux
BeLecTBy.

CocTaBrneHne ypaBHEHUA XMMMUYECKUX peakumMi C y4acTUeM NPOCThbIX U CHOXHbBIX HeopraHU4ecKmx
BELECTB: MeTannoB W HeMeTansnoB; OKCMAOB MeTansnoB, HEMeTansoB U aM(OTEPHbIX 3/1EMEHTOB;
HEeOpraHM4yeckUx KUCMOT, OCHOBaHWA W am@OTEepHbIX TMOAPOKCUAOB; HEOopraHWYecKknx cornen,
XapaKTepusyloLnx UX CBONCTRA.
Pac4éTtbl macchbl BewectBa unun obbéma rasoB No M3BECTHOMY KOMMYECTBY BeLLECTBa, Macce Wunu
06bEMY OOHOrO M3 y4acTBYHOLUMX B peakuMm BewecTB, pacyétbl mMaccbl (06béma, konuyecTBa
BellecTBa) NPOOYKTOB peakuuMu, ecnu OOHO U3 BewecTB UMeeT npumecu. PelleHue npakTuko-
OPVEHTMPOBAHHbLIX 3adaHW Ha CBOWCTBA, COCTaB, MofiydeHMe u 6HesonacHoe unCNonb3oBaHMe
Ba)XXHEMNLUMX HEOPraHNYeCcKnx BewecTB B ObiTy U NpodeCcCnoHanbHOW AeaTENbHOCTM YenoBeka.

Tema 2.2. CoaepxaHue y4ye6HoOro matepuana OK 01
Viperntudukaums 13. NlaGopaTopHas pa6ota Ne2 «MaeHTU(DUKaLMA HEOPraHNYECKUX BELLECTBY. OK 02
HEOPTraHNHeCKNX BELLECTB | pojeyne akcnepMMeEHTanbHbIX 3a4ad MO XVMWUYECKUM CBOWCTBAM METannoB W HeMeTannos, Mo OK 04
pacno3HaBaHWIO U MONYYEHUIO COEANHEHWUI MeTarnsoB U HemeTannos (B3anMopencTeme rmapokenaa
anoMUHUA C pacTBOpaMu KUCROT U Lenoyen,). NaeHTudmkaums HeopraHMyeckux BellecTs ¢
NCMONb30BAHNEM UX  (DU3UKO-XMMUYECKUX CBOMCTB, XapaKTepPHbIX KAYeCTBEHHbIX peakuui.
KayecTBeHHble peakuun Ha cynbdar-, kKapboHaT- 1 XMOPWA-aHUOHbI, Ha KaTVOHbI METANMoB 1 KaTUOH
aMMOHMs.
KoHTponbHas paboTta Ne 14. KoHTponbHasa pa6ota Ne 1-2 CtpoeHue BewecTBa U XMMuUYeckue peakumu. CBomctTBa
1-2 HeopraHn4eckux BeLwwecTB (1o pazaeny 1, 2)
Paspen 3. TeopeTnyeckne 0CHOBbI OPraHM4eCKoOn XMMmmum
Tema 3.1. CopepxaHue y4ebHoOro matepuana OK 01
Knaccudmkaums, 15. Knaccudmkaums, cTpoeHne u HOMeHKNaTypa opraHM4ecKux BeLLecTB.
CcTpoeHMe U MpeaMeT OpraHM4eckol Xumum: eé BOSHUKHOBEHME, PasBUTME W 3HA4YeHWe B MOMyYeHUN HOBbIX
HOMEHKNaTYpa BeLLEecTB U MaTepuanos. Teopus CTPOEHUS OpraHNYecknx coeauHeHnin A.M. ByTneposa, eé OCHOBHbIe

OpraHmn4yeckunx BeLlecTB

nonoxeHusi. CTPyKTypHble (hOpMyrbl OpraHuW4eckuMx BellecTB. [omonorus, nsomepusi. Xummyeckas
CBSI3b B OPraHNYeCcKMX COEAMHEHUSIX: KpaTHbIE CBSI3WN, O- U TT-CBsi3W. NpeacTaBneHme o knaccudukaumm
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opraHuMyeckux BellecTB. HomeHknaTtypa oOpraHuM4eckux COefuHeHW (cuctematumdeckas) u
TpVBUanbHbIe HAa3BaHWSA BaXKHENLINX NPpeACcTaBUTENEN KNacCoB OpPraHNYeCcKnX BELLECTB.

16. NpakTuyeckasa paborta Ne7 «kHomeHknaTtypa opraHM4eCKux BeLecTBy.

O3HakoMneHune ¢ obpasuamMmm opraHMYeCcKNX BELLECTB U MaTepuanamMmn Ha UX OCHOBe, MOAeNnpoBaHue
MOMEKY/T OpraHNM4YecKMx BELLUECTB, HabNOeHMEe M onucaHne AEMOHCTPAUMOHHLIX OMbITOB MO
NnpeBpaLLEHN0 OpraHMYeckux BeLeCTB NpU HarpeBaHuu (NnaeneHue, obyrnnBaHWE W TOpPEHUE).
CocTaBrieHre MOMHbIX U COKpaLLEHHbIX CTPYKTYPHbIX (QOPMYST OpraHMYyecKMx BeLecTB OTAeNbHbIX
KnaccoB, WCMNOMb3ys WX Has3BaHMs MO CUCTEMATUYECKOM W TpMBMANbHOWM HOMeHKnatype (STUMEH,
aueTuneH, rmuuepvH, deHon, dopmanbiern, yKCycHas KucroTta, FuuuH). PacueTbl npoctenen
GhopMyIibl OpraHNYECKON MOMEKYIbI, UICXOASA U3 ANIEMEHTHOro coctara (B %)

Pasgen 4. YrneBogopoabl

10

Tema 4.1.
Yrnesogopoabl U Ux
NPUPOAHLIE NCTOYHNKN

CopepxaHue yye6HOro matepuana

17. MpepenbHble yrnesoaopoAabl (ankaHbl).
MpenenbHble yrneBogopoabl (ankaHbl): COCTaB M CTPOEHWe, romonormdeckui psg. MetaH u aTtaH:
COCTaB, CTpOeHne, U3NYECKNE N XMMUYECKNE CBOMCTBA (peaKkLmm 3aMeLLeHns 1 ropeHnst), nonyvyeHmne
N NpUMEHEHME.

18. HenpegenbHble yrneBogopoabl (ankeHbl, ankagueHsbl).
AnKeHbl: COCTaB W CTPOEHWE, TFOMOJSIOTMYECKUI psd. OTUNEH W MPOMNUIEH: COCTaB, CTPOEHME,
dumsmyeckne M XMMUYECKME CBOWCTBaA (peakumm rmMopuvpoBaHus, ranoreHnpoBaHus, rugpaTtauuu,
OKUCNEHNS N NONUMEPM3aLmMm) Nnosy4eHne n NnpUMeHeHe.
AnkagueHbl: ©6ytagmeH-1,3 un wmetunbytagueH-1,3, XxvMmyeckoe CTpOeHue, CBOWCTBa (peakuus
nonuMepusaumm), NnpuMeHeHne (4nst CUHTE3a NPUPOAHOIO N CUHTETUYECKOTO Kay4yKa U PE3UHBbI).

19. HenpepgenbHble yrneBogopoabl (ankKuHbl).
AnKWHbI: COCTaB U OCOOEHHOCTM CTPOEHWsI, rOMONorMdecknn psg. AUETUNeH: COoCTaB, XMMU4YecKoe
CTpoeHune, uanyeckme u XuMMUYECKME CBOMCTBA (peakumyM rmapupoBaHusl, ranoreHMpoBaHus,
rmgpataumm ropeHust), nonyvyeHne v npuMeHeHne (UCTOYHMK BbICOKOTEMMNEepaTypHOro nrameHu Ans
CBapKM 1 pe3kn MeTansos).

20. ApomaTunyeckue yrnesogopoabl (apeHbl). MpupoaHbie UICTOYHUKK YINEeBOAOPOAOB.

BeH3on wn Tonmyonm: cocTaB, CTpoeHue, u3nyeckne u XMMUYEeckne CBOWCTBa (peakumm
ranoreHMpoBaHNsl N HATPOBAHWSA), MOyYeHne U NpUMeHeHne. TOKCMYHOCTb apeHoB (BnusaHue GeHsona
Ha opraHu3am 4enoseka). [eHeTuyeckad CBS3b MeXAy YrNeBOAOPOAaMW, NpUHALNEXaWUMN K
pasnnyHbIM Knaccam.
MpupogHble UCTOYHMKKM yrreBoAopoaoB. MpupoaHbIi ra3 1 nonyTHole HedTaHble rasbl. Hedptb 1 eé
npoucxoxaeHne. Cnocobbl nepepaboTkn HePTU: NepPeroHka, KPEKMHI (TEPMUYECKNI, KaTannTUYECKnii),
nuponua. MNpoaykTbl nepepaboTkn HedTU, UX MPUMEHEHNE B NPOMbILLNEHHOCTU U B BbITY. KaMeHHbIN
yrorb ¥ NPOAYKTbI ero nepepaboTku.

OK 01
OK 02
OK 04
MK 1.1
MK1.3
MK 1.6
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Tema 4.2. CogaepxaHue y4e6Horo matepuana 2 OK 02
dU3MKO-XMMyeckmne 21. Na6opaTtopHas pa6oTta Ne3 «CBoncTBa yrnesoaopoaosy. OK 04
CBOWCTBA YrneBoAopoaoB (TpuBuanbHas UM MeXayHapoaoHas HOMEHKNaTypa, XUMUYEecKMe CBOWCTBA, CMocoObl MonyyYeHus >
yrnesogopogoB. [lonyyeHne a3TuneHa u u3yyeHne ero cBOWCTB. MogenupoBaHue MOSMEKyn wu
XUMNYECKNX NPEBPALLEHMI YINEBOLOPOAOB M ranioreHonpon3BOAHbIX.
Paspen 5. Kucnopopocoaepxawime opraHm4yeckme coeguHeHus 14
'Cl':ema 5-1&) CopepxaHue yuye6Horo Matepvana 2 OK 01
nupTbl. PeHon
P 22. CnupTbl OK 07
MpepenbHble OAHOATOMHbIE CNUPThlI (METaHOM W 3TaHon): CTpoeHue, PU3NYecKMe U XUMUYeckme
cBoncTBa (peakumm C akTUBHbIMM MeTannamu, ranoreHoBOAOpOoAaMUu, TFOPEeHUE), NPUMEHEHME.
BooopoaHblie cBA3M Mexay Monekynamu cnmptoB. Pusnonorndeckoe OencTBME MeTaHomna M dTaHona
Ha opraHn3m 4yernoBeka. 2
MHoroaTomHble CnMPThI (STUMEHIMNKONMNb U TMULIEPUH): CTPOEHUE, (U3NYECKNE U XMMUYECKME CBONCTBA
(B3aMmMoOOenNCcTBME CO LUENOYHBbIMM MeTannamm, KadeCTBeHHasl peakumsi Ha MHOroaTOMHbIE CNUPTHI).
dursmnonornyeckoe AencTene Ha opraHnam Yenoseka. [NpMMeHeHne rmMnuepuHa n 3TUNEHITIMKONS.
®deHon. CTpoeHne Monekyrnbl, pusnyeckme n XMMmnieckme cBomctea deHomna. TOKCMYHOCTb doeHona,
ero mnsnonornyeckoe gENCTBME Ha opraHmMam Yenoseka. [pnmeHeHne deHona.
Tema 5.2. CopepaHue yye6HOro marepuana 4 OK 01
Anbgeryabi. 23. Anbaernabl U KeTOHbI OK 02
Kap6oHoBble KMCMOTHI. Anbaerngbl U KeToHbl ((hopmanbgerva, auetansgerns, aLeToH): CTpoeHue, husndeckne n Xummyeckme > OK 04
CnoxHble adupbl cBoMCTBa (peakuuMnm OKUCNEHMS W BOCCTAHOBIIEHUS, Ka4yeCTBEHHble peakuun), nosryvyeHne u
NPUMEHEHME.
24. Kap6oHoBble Kncnotbl. 2Knpbil.
OpHOOCHOBHbIE NpeaenbHble KapOOHOBbIE KMUCNOTbI (MypaBbWHAsi U YKCYCHasi KUCMOTbI): CTPOEHME,
dmamyeckne n xummyeckme ceBomncTea (0bLme CBOMCTBA KUCHOT, peakums atepudumkaumm), nonyyvyeHue
n npumeHeHne. CTeapmMHOBas 1 ONIEMHOBAs KUCMNOTbI Kak NPeAcTaBUTENMN BbICLUMX KAPOOHOBbLIX KUCHOT. 2
Mbina Kak conu BbICLINX KAPOOHOBBIX KACIIOT, X MOOLLLEe OENCTBMIE.
CnoxHble adupbl Kak Npou3BOAHble KapOOHOBbIX KUCIOT. MAPONM3 CROXHbIX 3dupoB. XKupbl.
'noponuna Xunpos. NprumeHeHne XnpoB. bronormnyeckasa posib XXUPOB.
Tema 5.3. CopepxaHue yuye6Horo matepmana 4 OK 01
Yrnesoap 25. Yrnesoabl: MOHOCaxapuabl OK 02
Yrnesoapl: cocTaB, Kraccudukaums yrnesogoB (MOHO-, AM- W nonucaxapvabl). [nokosa — OK 04
NPOCTENLWNA MOHOCaxapua: 0COBEHHOCTU CTPOEHUSA MONeKynbl, (U3n4eckme n XMMmMyeckne CBOMCTBA >

rNoKo3bl (B3aumopgencteme ¢ rugpokcngom megm (Il), okucneHne ammumadHbiM pacTBOPOM OKcuAa
cepebpa (), BoccTaHOBMEHNE, DPOXEHME TMHOKO3bI), HAXOXAEHWe B Npupode, NPMMEHEHNE TMHOKO3bI,
Buonormnyeckasi pornb B XU3HEAESATENbHOCTN OpraHn3ama Jyenoseka. PotocuHTes. PpykTo3a Kak M3omep
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rMHOKO3bI.

26. YrneBoabl: aucaxapuabl, nonucaxapuabl
Caxaposa — npeactaBuTeENb AucaxapuaoB, TMAPONU3 Ccaxaposbl, HaxoXAeHue B npupoage wu
NpUMEHEHMe.
Monucaxapugbl: Kpaxman W Uennwnosa kak npupoaHble nonumepbl. CTpoeHne Kpaxmana u
Lennonosbl, puanyeckme M XMMmM4eckne CBOMCTBaA Kpaxmana (rMaponivs, KavyeCTBEeHHasi peakuusi C
nogom).

Tema 5.4.

CopaepxaHue y4ye6HOro matepuana OK 01
Pusnko-xumuneckme 27. MpakTuyeckass pa6ota Ne8. «HomeHknaTypa KMCNOpPOAOCOAEPXAlUMX OpPraHU4YeCcKUX OK 02
cBoucTBa coeUHEHMUMN». OK 04
KNCNOPOAOCOAEPXAWNX | TpyppanbHas 1 MexayHapoaHast HOMEHKNAaTypa, XMMUYECKUe CBOWMCTBA, CNocobbl NOMyYeHUs! CNYPTOB
OpPraHN4ecKnx N (heHomnoB, KapBGOHOBbIX KUCMOT U 3UPOB, anbaernaoB U KeToHoB. COCTaBNeHMe CXeM peakuui (B
coefiHeHum TOM 4MCrie MO MPEeAnoXeHHbIM LienoykaM NpeBpalLeHuil), XapakTepuayloLmx XUMMYeckne CBONCTBA

KMCNOPOAOCOAEPXKALLNX OPraHNYECKUX COEANHEHWIA.

28. MpakTnyeckasn paboTa No9, «Xnmunyeckume 7] dun3myeckmue  cBoMcTBa

KMCNopoaocoAepXalyMx OpraHMuecKuX CoeaNHEHNS».

MpoBeneHue, HabMogeHe N ONUCAHVE AEeMOHCTPALIMOHHbIX OMbITOB: FOPEHUE CRMPTOB, KAYeCTBEHHbIE

peakLu OOHOATOMHBIX CMMPTOB (OKUCReHWe aTaHona okcugom meau (1)), MHOrOaTOMHBLIX CAMPTOB

(B3amopencTeme rnuuepuHa ¢ rmgpokeugom meam (1)), anbgerngoB (OKUCIEHWE aMMUAYHbIM

pactBopoM okcuaa cepebpa(l) n rmgpokcugom megum (1), B3aMmogencTeme Kpaxmana € MOAOM),

N3yYeHKe CBOVCTB PACTBOPA YKCYCHOW KUCTIOTHI.
Pasgen 6. AsoTcogepalwiue opraHn4eckmne coeguHeHus
Tema 6.1. CoaepxaHue y4ye6HoOro matepuana OK 01
AMMHbI. 29. AMuHBI. AMUHOKMCROTLI. Benku OK 02
ég"ﬁ;;'(”c”mb" AMUHBLI: MeTUNaMuMH — MPOCTENLLMIA NpeacTaBUTeNb aMUHOB: COCTaB, XUMUYECKOE CTPOEHMe, OK 04

urandeckne n XMMmM4eckme CBOMCTBA, HaxoX4eHe B Nnpupoae.

AMMHOKNCNOTLI Kak amMoTepHble opraHn4eckne coegnHeHust. dPnsnveckne n XMMnYeckme CBOMCTBa
aMMNHOKMCIOT (Ha npumepe rnuumHa). bruonormnyeckoe 3HadeHMe aMMHOKUCTIOT. [NenTtuapl.

Benkn kak npupogHble nonumepbl. [lepBunyHas, BTOpMYHAs W TPETUYHAs CTpykTypa O6enkos.
XvmMmnyeckune cBorcTBa 6ENKOB: rmaponus, AeHatypauusi, Ka4eCTBEHHbIE peakunm Ha Gernku.

30. TMpaktnueckaa pa6ota Ne10. «CsomcTBa asoTocofepXalux OpraHNYecKnx
coeAiUHEHUN».
dunsmyeckme n XMMmM4eckme CBOKCTBa aMMHOB (peakumm C KUCNOTaMu U TOPEeHns) 1 aMMHOKUCIIOT (Ha
npumMmepe rnuumHa). HabniogeHne n onvcaHme 4eMOHCTPaUMOHHBIX ONbITOB: AeHaTypaumst 6enkos npu

HarpesaHuu, LBETHbIE peaKunn 0enkos.

Pasgen 7. BoicokOoMoneKkynsipHblie coeAUHeHUs
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Tema 7.1. 31. Mpaktuyeckaa pab6ota Ne11. «CuHTe3, aHanu3 M knaccudukaums BbICOKOMONEKYNAPHbIX OK 01
Mnactmacchl. COoeMHEHUMN . § OK 02
Kayuyku. BorokHa OCHOBHblE MOHATUA XMMWUM BbICOKOMONEKYNSAPHbBIX COEOMHEHWUA: MOHOMEP, MONuMeEp, CTPYKTYpHOE 3BEHO, OK 04
cTeneHb nonvMepusauumn, cpeaHas MmonekynsipHas macca. OCHOBHbIE MeTOAbl CMHTE3a BbICOKOMOMEKYMSIPHbIX
COEOUHEeHMn — nonumepusaumss n nonukoHgeHcaumsi. O3HakomneHne ¢ obpasuamu NpUPOOHbLIX W OK 07
NCKYCCTBEHHbIX BOJIOKOH, MiacTMacc, Kay4yKoB: MriacTMmacchl (MONMITUIEH, NONMNPONUIEH, NONMBUHUIXOpUA, 2 MK 1.1
NONMCTUPON); HaTypanbHbI U CUHTETUYECKME Kay4dyku (OyTaaMeHOBbLIA, XIIOPOMPEHOBLIN M U3OMPEHOBLIN); MK 1.3
BOJIOKHa (HaTypanbHble (XMOMOK, LWepCTb, LWENK), WCKYCCTBEHHble (aueTaTHOE BOJIOKHO, BMCKO3a), )
CYHTEeTU4Yeckme (KanpoH 1 naBcaH). MK 1.6
KoHTponbHas pa6ota 3 32. KonTtponbHas pabota 3 CTpykTypa u CBOMCTBa OpraHM4ecKux BelecTB (Nno pasgenam 3-7) 2
MpodpeccnoHanbHO opueHTUpPOBaHHOE coAepkaHue (coaepkaHue NPUKNagHoro Moayns) 8
Pasgen 8. Xumusa B 6bITY M NPOU3BOACTBEHHOMN AeATENbHOCTU YenoBeKa 8
33. XumMunueckme TeXHONOrmm B noBceaHeBHOM U NnpocpeccCUoHanbHON AeATEeNIbHOCTU YeroBeKa OK 01
MpaBuna skonornyeckn LenecoobpasHoro noBedeHnst B GbITy U TPYQOBON OAEATENbHOCTU B LENSAX COXpPaHEHMUS OK 02
CBOEro 340pOBbSl W OKpyXalolwen npupoaHOn cpedbl, ONacHOCTb BO3AEWCTBUS Ha >KMBble OpraHn3mbl
OpraHM4eckMx BELLECTB OTAENbHbIX KnaccoB (yrneBogoponbl, ChAMPTbl, (OEHOmNbl, XIopopraHn4eckme OK 04
Tema 8.1. Npon3BoAHble, anbaernapl 1 Ap.), nokasaTenb NpeaenbHO AONYCTUMOWM KOHLEHTPAaLMK U ero NCMnofb3oBaHuKeE. OK 07
XnmMudeckne TexXHOMNOTMN| Ponb XuMUM B 06ECNEYEHUI SKOMOMMYECKOW, 3HepreTMYecKon 1 NuEeBon 6e3onacHOCTU, pasBUTUN MeanLMHbI, MK 1.1
B noBcegHEeBHOW| co3aaHuM HOBbIX MaTepuaros (B 3aBUCUMOCTHM OT BuAa NpodeccrMoHarnbHoM AesaTenbHOCTH), HOBbIX UCTOYHMKOB 2 MNK 1.3
" npodeccuoHarnbHon | dHeprum (anbTepHaTUBHbIE UCTOYHUKN SHEPTUN). K 1-6
[EATENBHOCTU YenoBeka Xnmua n 30opoBbe Yenoseka. MNoHATUE 0 HayYHbIX METOAAaX MO3HAHUS BELLECTB Y XMMUYECKUX peakuun. .
MpeactaBneHms 06 06X HAyYHbIX NPUHLIMMAX NPOMBbILLIIEHHOrO NONYYEHNS BaXXHENLLMX BELLECTB (Ha
npyMepax NpoM3BoACTBa aMmMMaka, CEpHOM KUCMOTbI, MeTaHona).
XvMmuns 1 300poBbe YerioBeka: npasuna 6e3onacHoro MCNonb3oBaHWUsS NEeKapCTBEHHbLIX NMpenapaToB, ObITOBON
XUMUN B NOBCEAHEBHOW KNU3HM.
34. NpakTnyeckas pabora Ne12. «[pumeHeHMe XMMMUYECKNX BELLeCTB U TEXHOJIOMUIA C y4eTOM OK 01
6yaywen npodeccMoHanbLHON AeATeNbHOCTUY. OK 02
PelueHune keiic-3afay no TeMam: nuLieBble NPOAYKTbl, OCHOBbI pauMOHanbHOro NUTaHUS, BaXKHeNLLme
CTpOUTENbHbIE U KOHCTPYKLIMOHHbIE MaTepuarbl, CENMbCKOXO3ANCTBEHHOE NPOM3BOACTBO, Kpacku, CTEKIO, 2 OK 04
Kepamuka, MaTtepuarnbl 415 3NIEKTPOHMKN, HaHOMaTepuarbl, TEKCTUbHbIE BOSTOKHA, MCTOYHUKN SHEPTUN, OK 07
OpraHM4yeckue 1 MMHeparbHble yoobpeHusl, nekapCTBEHHbIE U KOCMETUYECKMe npenapaTkl, bbiToBas Xumus, MK1.1
MaTepuanbl U3 UCKYCCTBEHHbIX M CUHTETUYECKMX BOJTOKOH. MK 1.3
35. MpakTuyeckas pa6ota Ne13. 3awmTta KeMcoB. nK 1.6
3awwmrTa: MNpeacraBneHne pesynbTaToB peLIeHns Kenc-3agad B opMe MMHU-OoKNnaaa (aonyckaeTcst 2 )
NCNoNb30BaHNE rpaddn4eCcKmx 1 NPEe3eHTaUMOHHbIX MaTepnanos)
36. NMpomexyToUyHas aTrecTauusa no gucuunnuHe (anddepeHLnpoBaHHbIA 3a4eT) 2
Bcero 72
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3. YCNOBUSA PEANU3ALIMU MPOIPAMMbI OBLLEOBEPA3OBATENIbHOMN
ANCLUNITUHDI

3.1. Tpe6boBaHMA K MUHMMaNbHOMY MaTepuanbHO-TEXHUYECKOMY
obecne4yeHuto

Ana peanusauun nporpamMmmbl  OUCUUMNANHBI  OOSMKHbI ObITb  NpegyCMOTPEHbI
crnegywowmne cneumanbHble MOMELLEHUs: YY4ebHbIN KabuHeT xumun un/unu ydebHon
Xnummyeckomn nadopatopuu.

O6opynoBaHue y4yebHOro kabuHeta (HarnsgHble nocob6us): Habopbl
LIApPOCTEPXKHEBBLIX MOAENen MOMeKyrn, MOAEeNnu KpUCTannyeckmx peLleToK, KOomneKLmm
MPOCTbIX U CIIOXHbIX BELLECTB U/UNN KOSNEKUUN NMONMMEPOB; KOMNNEKUNA ropHbIX Nopos,
MW MuHepanoB, Tabnumua  MeHgeneeBa, yy4ebHble  uNbMbI,  UMAPOBbIE
obpasoBaTtesibHble pecypchbl.

TexHu4yeckne cpeacTtBa OOy4YeHUA:  KOMMbOTEP C  YCTPOMUCTBaAMMU
BOCMpPOM3BEAEHMA  3BYyKa, MPUHTEP,  MynbTUMEeOMa-npoekTop C  3KpaHOM,
MynbTUMeAUNHAas 40CKa, yKaska-npeseHTep A8 npe3eHTauni.

O6opynoBaHue nabopatopum M pabouynmx MecT nabopaTopum: MEH3YPKMU,
NUNeTKN-KanesnbHUUbl, TEPMOMETPbI, MUKPOCKOM, Nynbl, NpeAMEeTHble U MOKPOBHbIE
cTekna, nraHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKISAHHbIEe NPOBUPKK, pe3nHOBbLIE NPOBKN, hoHapukK, Habop peakTUBOB, CTEKNAHHbIE
nanoYku, WTaTuBbl 4Nsi NPOOGUPOK; MEPHbIE LUMANHAPLI, BOPOHKM CTEKIISIHHbIE, BOPOHKM
aenutensHble uunuHapudeckue (50-100 mn), cTynku ¢ nectnkom, oapdopoBbIe YaLlKu,
NMHUETBbI, (UnbTpbl OymakHble, BaTa, Mapns, 4YacoBble CTeKna, 3NEeKTPONSUTKM,
nabopaTtopHble WTaTuBbl, CMMPTOBbLIE FOPENKX, CNUYKK, NPUBop ANs NOfyYeHusi rasos
(vnn npobupka c razooTBOAHON TpyOKOW), AepxaTenu ans Npobupok, CKAsSHKM Ans
XpaHEeHUs1 peakTMBOB, pa3gaToudHble NOTKU; xummndeckmne crakadbl (50, 100 n 200 mn);
LnaTenu; NMHUETbI; TUrenbHble LWKWMLUbl; CEKyHOOMEpPLI (TanMepbl), MepHble NPOBUpPKM
(Ha 10-20 mn) n mepHble konbbl (25, 50, 100 u 200 mn), BoasiHas GaHa (Mnn
TepmMocTaT), CTEKMNAHHbIE NanoYku; KOHN4Yeckne konbbl ans TutposaHus (50 n 100 mn);
WHOWKATOPHbIE MOMOCKM Ana onpeaeneHns pH n ctaHgapTHas MHOUKATOpHas LKana;
yHUBepcanbHbIN nHgukaTop; nunetkn Ha 1, 10, 50 mn (unn gosatopsbl Ha 1, 5 1 10 mn),
OlopeTkn Ons TUTpoBaHWUA, MeauuuHckue wnpuubl Ha 100-150 mn, nabopaTopHble
n/vunn aHanuTuyeckne BecCbl, pH-mMeTpbl, CywunbHbIM WKadg, n ap. nadopatopHoe
obopynoBaHue.

3.2. UHdbopmaumoHHOe obecneyeHne peanusayum nporpaMmmbl

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

2. PexomeHngyemble neyaTHble U3gaHna no peanusaumm obuieobpasoBaTeribHON
ANCUMNIIMHBbI  NpeAcTaBneHbl B  METOAMYECKMX PeKoMeHOauMax Mo  opraHu3auuun
oby4eHuns.
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OCHOBHbI€ UCTOYHUKU
1. MabpuensH, O.C. Xumus. basosbin ypoeHb. 10 kn.:y4ebHuk / O.C. MabpuensH. - 7-e
naa., crepeotun. - M.: [lpoda, 2019. - 191 c.: nn.
2. MabpuensH, O.C. Xumuna. 11 knacc. basoBbii ypoBeHb: y4ebHuk /O.C. MabpuensH.-8-
e-usg., crep. - M.: lpodpa, 2013. — 223 c.: un.

AononHutenbHble UCTOYHUKU
1. labpuensaH, O.C. Xumua: yyeb. gna crtya. npod. yyeb. 3aesegeHun / O.C.
abpuensH, N.I'. OctpoymoB.— M., 2008. - 336 c.
2. lNabpuenaH, O.C. Xumus B TecTax, 3agayax, ynpaxHeHusx: y4yed. nocobue ans
cTya. cpeq. npod. yvyebHbix 3aBegeHun / O.C. Mabpuensan, I'.I'. JleicoBa. — M., 2008. -
224 c.
3. UeetkoB, Jl. A. OpraHundeckaa xummmusa 10 — 11knacc. y4ebHuK ans
obueobpasoBaTtenbHbix yupexaeHun / J1. A. LiseTkos. - M.: BIIAOOC, 2008. - 271c.
4. Xumua. 3apgadvHuk: yd4ebHoe nocobue ans  cpegHero  nNpodeccuoHanbHOro
obpasoBaHusa / 1O. A. Jlebepoes [u op.]; nog obwen pepakuven [. H. Pageesa. —
Mocksa: N3gatenbctBo KOpanT, 2023. — 236 c.

UHTepHeT — pecypchbl

1. EpoxuH KO.M. Xumusi: aneKTpoHHbIN y4ebHuk / KO.M. EpoxuH. — M: Akagemus, 2014.
2. bubnmnoteka Hay4yHOM W CTydeH4YecKOW uHoOpMauMKM [ONEeKTPOHHbLIM pecypc]. -

Pexum goctyna: http://bibliofond.ru.- (JaTta obpaweHns 20.05.2025).

3. buorpaumm wun3BecTHbIX nogen [ONEKTPOHHbIM pecypc]. - Pexum pgoctyna:
3NEeKTPOHHLIN agpec http://biography.globala.ru/.- (Jata obpaiuenuns: 25.05.2025).

4. KypHan «XUMUs» [OneKkTpoHHbIN pecypc]. - Pexum aocryna:
http://him.1september.ru. .- (JaTa obpaweHus: 12.05.2025).

5. HayyHas anekTpoHHasa 6ubnuoTeka [OnekTpoHHbI pecypc]. — Pexum pocrtyna:

www.http://www.elibrary.ru/defaultx.asp. - (Jata obpaiuenus: 15.06.2025).

6. OdmumanbHbin canT MuHuctepctBa obpasoBaHus M Haykm PO [OneKTpOHHbIN
pecypc]. - Pexxum goctyna: http://www.mon.gov.ru.-(JaTta obpaweHunsa: 13.04.2025).

7. CnoBapu 1 aHUMKnoneguu [OnekTpoHHbIN pecypc]. - Pexnm goctyna: http://percent-
sch86.narod.ru.- (daTta obpaweHuns: 25.05.2025).

8. Xnmus B LLIKONE: - HAy4YHO-TEOPETUYECKUA U METOANYECKUIN XKypHan [ONeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru.. - (Jata obpaiieHunsa 13.06.2025).
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B npouecce

4. KOHTPOJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

KoHTponb u oueHka pe3ynbTaTtoB 00y4YeHUss OCyLLEeCTBSETCs npenogaBaTenem

npoBeaeHus

NPakTU4eCKNX

3aHATMA 1 nabopaTopHbiX  pabor,

TECTUPOBAHMNSA, a Takke BbINOMHEHUA OOyYalLWMMNCA WHAMBMAYANbHbBIX 3agaHun,
NPOEKTOB, uUccrneaoBaHun. PesynbTaTbl 0byveHus onpegenstoT, 4to obyvatowmecs
AOMKHbI 3HAaTb, NMOHUMAaTb U AEMOHCTPUPOBATL MO 3aBEPLUEHNN N3YHEHUS OUCLMMINHDI.
[na ¢opMMpOBaHUA, KOHTPONSA M OUEHKN pe3ynbTaTOB OCBOEHUS y4ebHom
ANCUMMNIIUHBI  UCMONb3YeTCA CUCTEMa OLEHOYHbIX MEpONpUATURN, NpeacTaBnaloLas
cobon komMnnekc y4ebHbIX MEPONPUATUI, CONAcoBaHHbIX C pedyrnbTataMu obyvyeHus u
cchopmynunpoBaHHbIX ¢ yyetom PIrOC COO (npegMeTHble peaynbTaTthl MO AUCUUNIIMHE)

n ®rocC Cro.
Ne | OK/MK Moayne/Paspen/Te PesynbTar Tunbl OLLEHOYHbIX MEPONPUATUN
Ma oby4eHus
| | OcHoBHOE copepxKaHue
1 Pazgen 1. PopmynupoBaTb
TeopeTnyeckune 6a3oBble NOHATUA U
OCHOBbI XMMUU 3aKOHblI XMMUUN
1.1 [OK01 |[OcHoBHbIE OcHoBHble 1. Tect «CTpoeHMe aTOMOB XMMUNYECKNX
XUMmMyeckue KOSNIMYECTBEHHbIE 3NEeMEHTOB U NPUPOAA XMMUYECKOW CBA3UY.
MOHATUA U 3aKOHbI, |3aKOHbI B XMUX U 2. 3agayu Ha cocTaBrieHne XMMUYECKMX
CTPOEHME aTOMOB  |pacyeTbl No dopmyn AByXaTOMHbIX CoeaMHeHMI (OKCNaOoB,
XUMNYECKNX ypaBHEHUSIM CynbunaoBs, rMapvaoB U T.M.).
3N1eMEHTOB XUMUNYECKNX 3. 3agaHusa Ha MCnonb3oBaHNE XUMUYECKOM
peakuunny. CUMBOJSIKN N Ha3BaHWUI COEOUHEHUN NO
HOMEHKNaType MeXayHapOA4AHOro cok3a
TEOPETMYECKON U NPUKNAAHON XUMUUN U
TPUBMAnNbHbIX Ha3BaHW ANA COCTaBMeHUS
XUMUYECKNX bopMys COeaANHEHUI OTAENbHbIX
Knaccos.
1.2 [OK 01 [[Nepuogunyeckun XapaktepusoBaTtb 1. MNMpakTnyeckne 3agaHns Ha ycTaHOBNEHWE
OK 02 |3aKOH 1 XUMU4eckune CBA3M MeXay CTPOEeHNEM aTOMOB XMMUYECKNX
MK 1.1 |leproaunueckasn 3NIeMeHTbI B 37IEMEHTOB U NEPVOANYECKUM N3MEHEHNEM
nK 1.3 |evicrema COOTBETCTBUU C UX CBOMCTB XMMMWNYECKUX INIEMEHTOB 1 MX
XMMUYECKNX o
MK 1.6 SNeMeHToB MOfIOXXEHNEM B COeIMHEHU B COOTBETCTBUN C MOJIOXEHUEM
0. N. Mengeneesa, |Nep1oanyeckon MNeproanyeckon cucteme.
UX CBSI3b C cucTeme XMMmYecknx |2. MNpakTnko-opneHTUpoBaHHbIe
COBPEMEHHO anemeHToB [.U. TeopeTn4eckne 3afjaHns Ha XapakTepusauunto

Teopuen CTpoeHust
aTtomoB

MeHpgeneeBa

XMMUYecknx anemeHToB: «MeTtannuyeckue /
HemeTannuyeckne CBOMCTBA,
ANEKTPOOTPULATENBHOCTb N CPOACTBO K
3NEKTPOHY XMMUYECKNX 3NTIEMEHTOB B
COOTBETCTBME C NX SMNEKTPOHHBLIM CTPOEHUEM U
NosrioXXeHMeM B NEPUOANYECKON CUCTEME
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xummdeckux anemerHToB [.1. MeHpgeneesay

1.3 [OK01 | CTtpoeHnue CoctaensaTb 1. Tect «CTpoeHne aTOMOB XMMUYECKNX
BellecTBa XUmMumn4yeckue 3MIEMEHTOB M NPUPOAa XUMUYECKON CBA3NY.
W Nnpupoaa cbopmyrb 2. 3aa4un Ha CoCTaBrieHNe XUMUYECKNX
)I\(/IMHN(')VF':?J%';%V;V?GBMM' CoeMHEHUN B bopMysT HEOPraHNYECKUX COeaNHEHNIA. )
BELECTB COOTBETCTBMM CO 3. 3apgaHusa Ha I/ICI'IOJ'Ib?OBaHVIe XI/IMVI/I‘-IeCKOVI
CTENeHbIo OKUCNEHNST |CUMBOSMKN N Ha3BaHWA COeANHEHUI MO
XUMUNYECKNX HOMEHKNaType MexayHapoAHOro cor3a
3MIEMEHTOB, UCXOAS  |TEOpPETUYECKOM U MPUKITagHON XUMUK U
13 BaneHTHOCTU U TPUBMAnNbHbIX Ha3BaHW ANSA COCTaBMeHUs
ANEeKTpooTPULATESNBbH |XMMUYECKUX (DOPMYN HEOPraHUYEeCKMX
OCTH COeIMHEeHN OTAENbHbIX KIacCcoB.
1.4 [OK01 [Knaccudukaums, [asaTtb HasBaHua no (1. TecT «HomeHknaTypa 1 Ha3BaHue
OK 02 |1 HOMEHknatypa HOMeHKnartype HeopraHn4yecKux BELLLECTB UCXOAA U3 UX
HEOpraHN4ecknx MEeXOyHapOoAHOro XUMUYECKON POPMYIIbl UMK COCTaBEHME
BeLlecTs CO03a TEOPETUYECKON | XMMYecKon hopMynbl UCXOAA 13 Ha3BaHMWS
W NpUKNagHoOM XMMUKN |BELLLECTBA MO MeXAyHapOaHOM Nnu
N TpMBUanbHbIE TpMBUANbHON HOMEHKIaType».
HasBaHua Ang
COCTaBreHuns
XrMmyeckux oopmyn
HeopraHn4eckmx
coeNHEeHUN
OTAEnNbHbIX KNaccoB.
1.5 [OK 01 [Tunbl xummyeckux |CoctaBndaTb 3agayun Ha cocTaBrieHme ypaBHEHUI peakLmid:
peakuuin XUMUYECKUE peakunn (— coeauHeHUs, 3aMeLleHnsd, pasnoxeHus,
1 onpeaensitb Tvn obmeHa;
peakuuin — OKUCNUTESbHO-
BOCCTaAHOBUTENbHbIX peakumm ¢
ncnonb3oBaHMeM MeToa dfeKTPOHHOro
banaHca.
2. 3agaym Ha pacyeT macchbl BewecTsa unm
obbéma
rasoB MO M3BECTHOMY KONMYECTBY BELLECTBA,
mMacce nnm o6bEMyY O4HOMo 13 y4acTBYHOLLUNX B
peakuun BELLLECTB; pacyEThbl
maccbl (06bEMa, KonnyecTsa BeLLecTBa)
NPOOYKTOB peakuun, ecrnv 04HO 13 BELLECTB
nmeeT npumecu
1.6 |OK01 |CkopocTb XapakTtepusoBaTtb [MpakTnKo-opueHTUPOBaHHbIE TEeOpeTUYECKNE
OK 02 [XUMnHECKnX BIsiHNE 3a4aHus Ha aHanus akTopoB, BNUSOLWMX Ha
MK 1.1 |Peakuun. KOHLeHTpaLum N3MEHEHMNE CKOPOCTU XMMMUYECKON PeakLmu.
MK1.3 ;(:QAHM:;:(':V?: pearnpyroLmx MpakTnKo-opueHTUPOBaHHbIE 3aaHUSA Ha
MK 1.6 BELLECTB U npumMmeHeHune npuHuuna Jle-lartense ansa

Temnepartypbl Ha
CKOPOCTb XMMUYECKNX
peakuui

HaxXOXOEHUSI HanNpaBreHNs CMELLEHUS
paBHOBECUSI XUMUYECKOW peakummn 1 aHanus
(haKTOpOB, BNUSIIOLLMNX HA CMELLEHNE
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XapakTtepusoBaTtb
BNUSHWE U3MEHEHWS
KOHLeHTpauuu
BELLEeCTB, peakuun
cpeabl n
Temnepartypbl Ha

XUMNYECKOro paBHoBeCus

cMelleHne
XMMUYECKOTO
paBHOBeCUS
1.7 [OK 01 |[PactBopbl, Teopus |CocTtaBndatb 1. 3agaHua Ha cocTaBneHne MonekynapHbIX 1
OK 02 |3NeKTpOnUTUHECKON |ypaBHEHWS WOHHBIX peakuun ¢ y4acTnem KUcCror,
OK 04 |Avccounaumn n XUMUYECKUX PEaKLMM |OCHOBaHUI 1 COMen, yCTaHOBMeHne
OK 07 [VIOHHBEIN obmeH NOHHOro obmeHa ¢ N3MEHEHMS KUCIOTHOCTH cpeabl
NnK1.1 y4yactmem 2. 3agayn Ha pacTBopbl
NnK1.3 HeopraHn4ecKkux 3. labopaTtopHas paboTta «[lpurotoBnexHune
MK 1.6 BeLecTB pacTBOpOBY.
2 XapakTtepusoBaTtb
Pazpgen 2. CBONCTBA KoHTponbHas pa6oTta Ne 1-2 CtpoeHue
HeopraHu4yeckas BellecTBa U XUMUYECKME peaKL UK.
Xumus Heopranuteciux CBouncTBa HeoOpraHM4eCcKkMx BelecTs
BelwecTB
2.1 |OK01 |®Pusmko-xmumnyeckme |YcraHaBnmeaTtb 1. Tect «OCOBEHHOCTN XUMUYECKMX CBONCTB
OK 02 |cBorcTBa 3aBUCMMOCTb OM3UKO- [OKCMA0B, KUCINOT, OCHOBAHUN, aMdOTEPHbIX
OK 04 [HeopraHu4eckux XUMUNYECKNX CBOWCTB |MMAPOKCUMAOB N CONem».
MK 1.1 (BeliecTs HeopraHn4yecKkux 2. 3apaHus Ha cocTaBreHne ypaBHEHNI
NnK1.3 BELECTB OT CTPOEHUS | XMMNYECKNX peakuui C y4acTUeM NpocTbIX U
MK 1.6 aTOMOB M MOSEKYI, @ |CNOXHbIX HEOPraHMYeCKUX BeLLeCTB: OKCMA0B
Takke Tmna MEeTannoB, HemeTannoB U aMOTEPHbIX
KpuCTannmyeckomn 3N1EMEHTOB; HEOPraHNYECKMX KUCIOT,
peLlleTku OCHOBaHUN N amOTEPHbIX MOPOKCUAOB,
HeopraHU4ecKnx Conemn, xapakTepumayoLwmnx nx
CBOMCTBA 1 CNOCOBLI NONyYeHUs.
Coctaensatb peakumn |3. MNpakTUKO-OpUEHTUPOBAHHbIE
coeavHeHus, TeopeTnyecKkne 3agaHus Ha CBONCTBa 1
pasnoxeHusi, o0bmeHa, |nony4yeHmne HeopraHMYecknx BeLLecTs
3amMeLleHuns, 2. 3agaum Ha pacyeT macchl BewecTsa unm
OKUCNUTENBHO- ob6béma
BOCCTAHOBMUTESbHbIE |ra30B MO M3BECTHOMY KONMYECTBY BELLECTBA,
peakumm mMacce nnm o6bEMY O4HOMO 13 y4acTBYHOLLUNX B
peakunn BELLLECTB; pacyEThbl
maccbl (06bEéMa, KonnyecTsa BeLLEeCTBA)
NPOAYKTOB peakuun, ecnun ogHo U3 BELLECTB
UMEET NpumMmecHu
2.2 |OK01 [MpeHTndukauus Wcecneposatb 1. MpaKkTUKo-OpUeHTMPOBaHHbIE 3a4aHnA Mo
OK 02 [HeopraHuyeckux KayeCTBEHHbIe COCTaBNEHUIO XMMUYECKNX peaKLnin c
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OK 04 |BeliecTB peakuun y4yacTUEM HEOPraHNYECKNX BELLLECTB,
HeopraHU4yecknx Ncnonb3yeMblX AN UX naeHTudunkaLmm.
BeLLeCcTB 2. NabopaTtopHas pabota «MaeHTudunkaums
CocTaBnsTb HeopraHM4ecKnx BeLLEeCTBY.
ypaBHEHUs
XUMUYECKNX peakunm
MOHHOro obmeHa ¢
yyactmem
HeopraHn4ecknx
BeLLeCcTB
3 Pasgen 3. UccnepoBaTb KoHTponbHas paboTa
TeopeTnyeckune CTpOEHUuE n «CBoOMCTBA HEOPraHNYECKNX BELLECTB»
OCHOBbI cBOMCTBa
opraHu4eckomn HeopraHn4ecKux
XUMUN BellecTB
3.1 |OK 01 |Knaccudukaums, Knaccuduumposatb |1. TecT «HomeHknatypa v HasBaHue
CTPOEHWE 1 HeopraHuyeckme OpraHn4yecknx BeLLLECTB NCXOAA U3 UX
HOMeHKnaTypa BellecTBa B XUMUYECKON hopMyInbl NN cocTaBrneHve
OpraHnyecKmnx COOTBETCTBUM C UX XUMUYECKON hopMyIbl UCXoOa U3 Ha3BaHUS
BELLECTB CTPOEHNEM BeLecTBa No MeXayHapoaHON unm
TPUBMANbHON HOMEHKIaType».
2. 3agauu Ha pacyeT MaccoBoW JoNu (Macchl)
XUMMUYECKOro anieMeHTa (CoeanHeEHNs1) B
Mornekyne (cmech).
3. MNpakTnyeckme 3agaHns no Krnaccugukauuu,
HOMEHKNaType n XMM1U4Yecknm cpopmynam
OpraHN4yeckux BELLECTB pasfnMyHbIX KNaccoB.
4 UccnepoBaTb
Paspen 4. CTpOEHMe u
YrneBogopoabl cBoMCTBa
yrneBonopoaoB
4.1 |OK01 |YrneBogopoabl n ux |Knaccugpuumporatb |[1. 3agaHnsa Ha COCTaBEHME Ha3BaHUN
OK 02 [npupoaHble opraHun4eckme OpraHN4YecKmMx COeauHEHM No TPUBUArbLHOM
OK 04 [MCTOYHUKM BellecTBa B NN MexayHapoaHon cucteMaTnyeckom
MnK1.1 COOTBETCTBUN C UX HOMeHKnaType.
MK1.3 CTPOEHNEeM 2. 3agaHusa Ha cocTaBneHne NomHbIX U
MK 1.6 COKpaLLEHHbIX CTPYKTYPHbIX hopmyn
OpraHN4eckux BeLLEeCTB OTAENbHbIX KNaccoB.
3. 3agaun Ha onpegeneHve npocTenwen
dopMyIibl OpraHN4Yeckon Monekynbl, UCXoA4
N3 anemeHTHoro coctara (B %)
4.2 |OK02 |®Pusmko-xmmuyeckune |YctaHaBnmsaTb 1. 3agaHusa Ha cocTaBrneHue ypaBHEHUN
OK 04 |cBoucTBa 3aBMCUMOCTb (PU3NKO- | XMMUYECKNX PeaKLMN C y4acTuem

yrneBoaopoaoB

XMMUYECKUX CBONCTB
OpraHn4yecKkunx
BELLIECTB OT CTPOEHUS

OpraHM4ecKnx BeLLEeCTB Ha OCHOBaHUU UX
cocTaBa U CTPOEeHUs.
2. 3apgaHusa Ha cocTaBrieHne ypaBHEeHWUM
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Morekyn

XUMUYECKUX peaKkLmiA, UIMOCTPUPYHOLLNX
XMMUYECKNE CBOWCTBA C Y4€TOM MEXaHN3MOB
NPOTEKaHMs1 AaHHbIX peakumii N FeHETUYECKOM
CBS131 OpraHNYeCcKnX BELLLECTB pasHbIX
Knaccos.

3. Pac4yeTHble 3a4a4un No ypaBHEHUAM
peakuuin C y4acTuem opraHM4YeCcKnx BeLLEeCTB.
4. JlabopaTtopHas pabota «CsolcTBa
yrneBogopoaoBy.

5 UccnepoBatb
Pa3pgen 5.
Kucnopopocopnepx cTpoenne u
P P cBoMUcCTBa
awue
Kucnopopgocogepxa
opraHu4yeckue
LMX OpraHnYecKnx
coefuHeHus o
coeAuHeHUn
5.1 |OK01 |CnupTbl. ®eHon Nccnepoeatb 1.MpaKTUKO-OpMEHTMPOBAHHbBIE 3a4aHNA MO
OK 07 CTPOEHME N CBOMCTBA |COCTaBIIEHNIO XMMUYECKMX peakuni ¢
crnmpToB yyacTueMm opraHMyecKknx BeLwecTs, B T.u.
NCNonb3yeMblX AN UX naeHTMdukaumm B
ObITY 1 NPOMBILLSIEHHOCTMW.
5.2 |OK01 |[Anbaervabl. WNcecnepoBaTb 1.MpaKTNKO-OpneHTUpOBaHHbIE 3a4aHNA MO
OK 02 |[KapboHoBbie CTPOEHME N CBOMCTBA |COCTaBIIEHMNIO XUMUYECKNX PeaKLUnin C
OK 04 |kucnoTbl. anbgernaos, y4yacTMeM OpraHn4ecKknx BELLLECTB, B T.u.
CnoxHble agupbl KapOOHOBbIX KACMOT, [MCNONb3yeMbIX ANa UX naeHTudmkaumm B
CMNOXHbIX 3¢hmpoB ObITY 1 NPOMBILUSIEHHOCTM.
5.3 |OK 01 |Yrnesogbl Wcecneposatb 1.MpaKTNKo-opneHTUpOBaHHbIE 3a4aHNA MO
OK 02 CTPOEHME N CBONCTBA |COCTABIEHUIO XUMUYECKNX peakLnn ¢
OK 04 yrneBoaoB y4yacTMeM opraHMyYecknx BeLecTB, B T.u.
NCNonb3yeMblX AN X naeHTUdUKaumm B
ObITY 1 NPOMbILLSIEHHOCTMW.
5.4 |OK01 |dusmko-xmumndeckme |iccnegosatb 1.MpaKTNKo-opneHTUpoOBaHHbIE 3a4aHNA MO
OK 02 |cBoncTBa PUINKO-XMMUYECKME |COCTABIIEHUIO XUMUYECKNX peakLni ¢
OK 04 |[kucnopogocogepxa |cBoncTea y4yacTMem OpraHMYeckux BeLlecTs, B T.4.
LLIMX OpraHN4eckMx |Kncnopogocogepkall [Mcnonb3yemblx Ans nx naeHtndukaumm B
coeanHeHUN NX OpraHnYecKnx ObITY 1 NPOMbILLSIEHHOCTM.
coeNHEeHUN
6 UccnepoBatb
Pasgen 6.
cTpoeHue u
AsoTcopepxawime .
cBOMCTBa
opraHu4yeckue
asorcoaepxawmx
coeAuHeHusA
OpraHu4eckux
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coeAuHeHun

6.1 |OK01 |AMWUHBI. Wccneposatb 1. 3agaumn Ha NpUroToBIIEHNE PacTBOPOB.
OK 02 |AMWHOKWCIIOTbI. CTpoeHune n ceoncTBa |2. MNMpakTUKO-OpUeHTMPOBaHHbIE 3a4aHnA Mo
OK 04 |benku aMVHOB, COCTaBMEHMNI0 XMMUYECKNX PeakLmnii C
aMUHOKMCNOT, 6EenKoB |y4acTUeM opraHMyYecknx BeLwecTs, B T.u.
NCNonb3yeMbix ANa X naeHTudukaumm B
ObITY 1 MPOMBILUSIEHHOCTM.
7 Pazpgen 7. UccnepoBaTtb KoHTponbHasa paboTta 3 CTpykTypa m
BbicokoMoneKkynsip [cTpoeHue u CBOMCTBa OpraHM4Yeckux BellecTB
Hble coeAMHEeHUa |cBOMCTBa
nonumepoB
7.1 |OK01 |Mnactmaccel. WccneposaTtb MpakTMKo-OpNEHTNPOBAHHLIE 3a4aHNs C
OK 02 |[Kay4yku. BonokHa |cTpoeHue u cBOMCTBA |y4acTiem NofIMMepOoB, B T.4. UCMONb3yeMbiX
OK 04 nracTmacc, KayvyykoB, |ans nx ngeHtudumkaumm B ObITy 1
OK 07 BOJTOKOH NPOMBbILLUNIEHHOCTMW.
MK 1.1
MK1.3
MK 1.6
II | MpodeccuoHanbHO-OopEeHTUPOBaAHHOE coAaepXaHue (coaepKaHue NPUKNagHoOro Moayns)
8 Pasgen 8. Xumusa B (OueHnBatb 3awmTa Kenca (c yuetom 6yayuien
ObITy 1 nocneacTBus npodeccMoHanbLHON AeATeNnbHOCTH)
NPOM3BOACTBEHHO |GLITOBOM U
M peATenbHOCTHU NPOu3BOACTBEHHOMN
yenoBeka DeATenbHOCTH
YyenloBeKa ¢ NO3nLUn
3KOJIOrnyecKom
6e3onacHocTU
8.1 |OK01 |Xumudeckune OuennBaTtb Kenc (c ydetom ByayLien npogeccmoHanbHom
OK 02 |TexHonorun nocneacTeus AeATenbHOCTI)
OK 04 (B noBcegHeBHOWM ObITOBOM U Bo3MoKHble TeMbI KENCOB:
OK 07 |u NPOM3BOACTBEHHOW 1. NoTennexHune knumaTa 1 BbICBOOOXOEHWE
MK 1.1 |npodeccmoHanbLHon |oeaTenbHoOCTH rasoBbIX rMgpaToB CO AHA OKeaHa.
MK 1.3 |gpeatenbHocTn yenoBeka c nos3vunn |2. bygywime matepuanel 4ns asmMa-, MallnHo-
MK 1.6 [4yenoseka 3KONOrn4eckom 1 NpnbopocTpoeHus.
©e3onacHocTH 3. HoBble maTepmans! AN CONHEYHbIX

batapel.
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