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1. OBLLIAA XAPAKTEPUCTUKA PPU«EOLIEVI NMPOrPAMMbBI
OBLUEOBPA3OBATEJIbHOU OUCUUMIIUHDbI

1.1 MecTOo AMCUMNNUHbLI B CTPYKTYpe obpa3oBaTernibHon nporpammbl CMNO
OOuweobpasoBaTtenbHas gucuMnMHa «XumMusi» SIBNsieTcs 00s13aTenbHOM 4acTbio

obuieobpasoBaTenbHOrO Uukna obpasoBaTtenbHOM nporpammbl B cootBeTcTBMM ¢ OIrOC
no cneumanbHocTh 08.02.01CTponTENBCTBO M 3KCNNyaTaunsa 30aHuUn U COOPYKEHUN.

MpuknagHon mMoaynb BKYaeT pasgen 8 «Xvmusa B 6bITy M NPON3BOACTBEHHOM
AeATenbHOCTU YerioBeka», KOTOPbIM peanuayeTca Ans Bcex npodeccuin/cneumnanbHOCTEN
METOAOM peELUEeHMsI KENCOB, CBSI3aHHbIX C 3KOMOrmM4yeckom 6e30nacHOCTbIO M OLIEHKOW
nocnencTemi 66ITOBOMN 1 NPON3BOLCTBEHHON AEATENBHOCTU, COOTBETCTBYHOLLEN OTPaCAM
Oyaylien npodeccnoHanbHom AeaTeNbHOCTM 0by4YatoLmnxcs.

1.2. Uenu v nnaHupyemble pe3yribTaTbl OCBOEHUA AUCLUMNIIUHDbI:

1.2.1. Uenwn n 3apgayuvm aucumnsivHbl

CooepxaHne  nporpammbl  obuieobpasoBaTenibHOM  AUCUUNIIMHBL  « XUMUSA»
HanpaBfieHO Ha OOCTMXXEHUE cneayowmnx Lenen:

— OpPMMPOBAHNE CUCTEMbI XMMUYECKMX 3HAHUMA KaK Ba)KHEWLLEW COCTaBNSHOLLEN
€CTECTBEHHO-Hay4YHOM KapTuMHbl MWUpa, B OCHOBE KOTOPOW JiexaT KiyeBble
NOHATKSA, (PpyHOAMEHTanbHble 3aKOHbl U TEOPUM XUMMUMK, OCBOEHWE NA3blKa HayKw,
YCBOEHME W MOHMMaHWe CYLLHOCTU AO0CTYMHbIX 0606LeHnn MMPOBO33PEHYECKOrO
Xapaktepa, 03HaKOMSIEHME C UCTOPUEN UX PA3BUTUSA U CTAHOBIIEHUS;

— (opmupoBaHve U1 pas3BuTUE NpeacTaBleHUn O HaydHbIX MeTodax MO3HaHWUA
BELLECTB M XMMWYECKMUX peakuuh, HeobXoaummblix Ans npuobpeTeHnss ymeHuin
OPMEHTUPOBATLCA B MMUPE BELLECTB U XMMUYECKUX SIBITIEHUA, MMEKLUNX MECTO B
npupoae, B NpakTU4eckom U NoBCEAHEBHOWN XXN3HWU;

— pasBUTUE YMEHMA N CnocoboB LEATENbHOCTU, CBA3AHHbIX C HabniogeHnem wu
0OBbACHEHNEM XMMWUYECKOrO IKCMEpUMeEHTa, cobnogeHmem npaswun 6e3onacHoro
obpalleHnsa ¢ BelecTBamu.

3apgaum oUCUMNIIUHbI:

1) cchopmupoBaTb MNOHMMAHWE  3aKOHOMEPHOCTEW  MPOTEKaHUS  XUMUYECKUX
NPOLECCOB M SIBIEHUA B OKPYXaloLen cpefe, a Takke UX CBA3b C LIENOCTHOM
Hay4YHOW KapTUHON MMpa M APYTMMN €CTECTBEHHBbIMU HayKamu;

2) pasBUTb YMEHUS COCTaBnATb QOPMYIibl HEOPraHUYEeCKMX U  OpraHn4ecKmnx
BELLECTB, YPaBHEHUS XUMUYECKUX peakuun, OoObACHATb WX  CMbICH,
MHTEPNPETMPOBaTh pe3ynbTaTbhl XMMUYECKNX SKCNIEPUMEHTOB,

3) cdopmumpoBaTb HaBbIKN npoBeneHuns NPOCTENLLNX XUMUYECKNX
aKCnepuMeHTanbHbIX UccrnegoBaHnn ¢ cobniogeHmem npasun  6e3onacHoro
obpalleHna ¢ BewecTsaMmn n nabopaTopHbiM 060pyaOBaHMEM;

4) pa3BUTb YMEHUS HaxoguTb, aHanuaupoBaTb W WCNOMb30BaTb MHGOPMaLMIO
XUMNYECKOro Xapaktepa u3 pasninyHbiX MHHOOPMAaLMOHHbBIX NCTOYHUKOB, BKIOYast
y4yebHyl0 nnTepaTypy, Hay4yHble Nybnvkaumm n UHTEPHET-PECYPChI;

5) cdopmmpoBaTb YMEHUS MPOrHO3MpoBaTb NOCNELCTBUA CBOEN AeATESNIbHOCTU U
XUMUYECKMX MPUPOLHBIX, ObITOBbIX M MPOU3BOACTBEHHLIX MPOLIECCOB, YYNUTbIBAS
BO3MO>XHbIE€ 9KONOrMyeckne u coumarnbHble BO30ENCTBUS;



6) copmupoBaTb MNOHUMaHWE 3HAYUMOCTU [OOCTUKEHUMA XMMUYECKOM Hayku W
TEXHONOrMM A9 pasBUTUSA coumnanbHOW U NPOU3BOACTBEHHOW chep C ymeHnem
NPUBOAUTL NPUMEPBLI NX NPUMEHEHNS B pasfiIYHbIX cdhepax XXU3HW.

1.2.2. TlnaHupyemble pe3ynbTaTbl OCBOEHMA  obLleobpa3oBaTesibHOMN

ancumnnuibl B cootBeTcTBUM ¢ PIOC CI1O 1 Ha ocHoBe PIOC COO

Ocoboe 3HadeHne obuweobpasoBatenbHad gucuunanHa «XuMust»  UMeeT  Mpu
dopmmpoBaHum 1 passutun OK 01; OK 02; OK 04; OK 07 wn TK, npeacTtaBneHHbIX B
aKTyanum3npoBaHHbIX droc cno no npodeccun/cneunansLHOCTM.



Kog mn
HaMMeHoBaHue
copmMupyembIx

KoMneTeHuun

MnaHupyemble

pe3yribTaTbl OCBOeHUA ANCUUMNITTUHDbI

Oo6wume

OucunnnuHapHble

OK 01. Bbibupatb
cnocoObl peLueHns
3agad
npogeccmoHasrnbHO
N 0esaTenbHoOCTU
NPUMEHUTENBHO K
pasnnyHbIM
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 "
akTyanusupoBaTb npobnemy, paccmatpuBatb ee
BCECTOPOHHE;

- yCTaHaBNMBaTb CYyLECTBEHHbIA MNPU3HaK WK

OCHOBaHWS ANs CpaBHEeHWs, knaccudukaumm u
obo0LeHns;
- onpedenaTb LUenn OedATenbHOCTW, 3agaBaTtb

napameTpbl U KpUTEPUN NX OOCTUKEHUS;

- BbISIBMIATb 3aKOHOMEPHOCTU M MPOTMBOPEYns B
paccMaTpuBaeMbIX SIBIIEHUSIX;

- BHOCWUTb KOPPEKTMBLI B AEATENBbHOCTb, OLEHMBATb
COOTBETCTBME PE3YNbTATOB LIENSM, OLIEHMBATbL PUCKK
nocneacTBuUnN OesATENbHOCTU;

- pasBuMBaTb KPEaTMBHOE MbILUIIEHWE MPU PELLEHUN
XM3HEHHbIX Npobnem

6) 6a3oBLle uccnegoBaTenbckme OENCTBUS:

- BrageTb HaBblkamu y4yeOHO-UccrnegoBaTenbCKkon u
NMPOEKTHOM [OEATENbHOCTX, HaBblkaMW pa3peLLeHus
npobnem;

- BbISBMATb MNPUYMHHO-CNEACTBEHHbIE CBHA3M U
akTyanusvposaTb 3ajavy, BblABUraTb rmnortesy ee

- BnageTb CUCTEMOW XUMUYECKUX 3HAHWKW, KOTOpas  BKMHOYaerT:
OCHoBoOMoOMarawLwme MOHATUS (XMMUYECKUI 3NEMEHT, aTOM, 3MNeKTPOHHas
obonoyka atoma, s-, p-, d-aNEKTPOHHbIE OpbUTanM aToMOB, MOH, MONEKYna,
BaNIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTL, CTENEHb OKUCIIEHUHA, XMMUYEecKas
CBA3b, MOfb, MOMNsipHasi mMacca, MOMSPHbIA 00bEeM, YrnepoaHbIA CKener,
dyHKUMOHaNbHas rpynna, pagukarn, n3oMepusi, U3oMepbl, TOMONOIMYECKNN
psig, roMosioru, yrineBogopoAabl, KUCIopo4d- 1 a3oTcoaepKalme CoeauHeHns,
Guonornyeckn akTMBHble BellecTBa (yrneBoAbl, Xupbl, 6enkun), MoHoMep,
nonumep, CTPYKTYpPHOE 3BEHO, BbICOKOMOSIEKYNSIPHbIE  COEAUHEHUS,
KpuUcTannunyeckasl pelleTka, TuMnbl XMMWYECKUX peakuun (OKUCIUTENbHO-
BOCCTaAHOBUTENbHbIE, 3K30-M SHOOTEPMUYECKME, peaKLnm NOHHOro obMeHa),
pacTBOp, SNEKTPONNTbI, HENEKTPONNTDLI, SNEKTPONUTUYECcKas guccoumauus,
OKUCINUTENb, BOCCTAHOBUTENDb, CKOPOCTb XMMUYECKOM peakLumn, XMMUYeckoe
paBHOBECUE), TeOpMM W 3aKOHbl (TEOPUA  XMMWYECKOTO  CTPOEHUS
opraHnyeckux Bewecte A.M. bByTtnepoBa, Teopusi SneKTPONUTUYECKOM
auccounaummn, nepmogudeckmin 3akoH .. MeHgeneeBa, 3akOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTU, CUMBOSIMYECKUIA A3bIK XUMUKU, (bakTonornyeckne
CBeeHNsa 0 CBOMCTBAx, COCTaBe, NofnydeHnn n 6e3onacHoOM MCNoNb30BaHUN
BaXXHEMNLUNX HEOPraHM4YeCKUX U OpraHM4yeckux BewecTB B ObITy w
NpPaKTUYECKON AEeATENbHOCTM YESOBEKa;

- YMeTb BbISIBNATb XapakKTEepHble MNPU3HaAKM N B3aMMOCBS3b WU3YYEHHbIX
MOHATUI, NPUMEHATL COOTBETCTBYIOLLIME MOHATUS NPU ONUCAHUU CTPOEHUSA U
CBOWCTB HEOPraHM4ecKMX W OpraHMYeckuMx BELLECTB U WX MNpeBpAaLLEHUN;
BbISIBMATb  B3aUMOCBSA3b  XMMMWYECKMX 3HAHWM C  MOHATUAMU U
npeacTaBneHnsiMmn gpyrux eCTeCTBEHHOHay4YHbIX NPegMeTOB;
- yMeTb WUCNOoNnb30BaTb HaMMEHOBAHUS  XMMWUYECKMX
MEeXOyHapo4HOro Col3a TeopeTUdeckon U NpUKNnagHom XuMun  un
TPMBUANbHbIE Ha3BaHUA Ba)KHEMWLUMX BELLUECTB (3TUMEH, aueTuneH,
rnuuepuH, deHon, dopmanbgern, yKCycHasi KucroTa, FUUMH, YyrapHbIn
ras, yrnekucnbli ras, ammuak, rawieHas W3BeCTb, HerawleHasi W3BeCTb,
nMTbeBas coga W ApYrux), COCTaBNATb (POPMynbl HEOPraHWYecknx wu
OpraHMYecknx BELLECTB, YPABHEHUS XUMUYECKMX peakumi, OOBACHATb UX

coeauHeHnn

CMbICIT;, noATBEPXAaTb XapaKTepHble XUMUYECKUE CBOWCTBa BeELLECTB
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peLLeHNs, HaXOAWUTb apryMeHTbl s JoKasaTenbCTBa
CBOMX YTBEPXAEHWW, 3agaBaTb NapamMeTpbl MU
KpUTEPUN PELLEHNS;

- aHanuMaMpoBaTb MOJSlyYEHHble B XO4Ee pPeLleHUs
3agaynm  pesynbTaThbl, KPUTUYECKM OLEHMBaTb UX
AOCTOBEPHOCTb, MPOrHO3MPOBaThL M3MEHEHNE B HOBbIX
YCNOBUSX;

- YMEeTb MEPEeHOCUTb 3HaHMS B MO3HABAaTENbHY W
NnpakTU4Yeckyto obnacTu XnsHeaeaTenbHoOCTy;
- YyMeTb WHTEerpupoBaTb 3HaHMS U3
npeaMeTHbIX obnacTei;

- BblABUraTb HOBblE MAew, NnpeanaraTb OpUrMHarnbHble
noaxoapbl U peLleHns;

- CMOCOBOHOCTb UX UCMONb30BaHUA B NO3HABATEIbHOM
N coumanbHOM NpakTuke

pasHbIX

COOTBETCTBYIOLUMMM IKCMEPUMEHTAMU U 3aNNCAMU YPaBHEHUN XUMUYECKNX
peakummn;

- YMEeTb YyCTaHaBnMBaTb MNPUHAOMEXHOCTb WU3YYEHHbIX HEeOpraHU4ecKux W
OpraHM4Yeckux BeLecTB K ornpederieHHbIM Kraccam W rpynnam coeguHeHun,
XapakTepusoBaTb MX COCTaB WU BaXHeWLUMe CBOWCTBA; onpefenstb Buabl
XUMUYECKUX CBA3EN (KoBarneHTHasi, MOHHasi, MeTannumyeckas, BOAOPOAHas),
TUMNbl KPUCTANIIMYECKMX PELLETOK BELLECTB; KnaccupuunpoBaTb XMMUYECKNe
peakuuu;

- cdopmmpoBatb nNpeacTtaBfeHNs: O XUMUYECKOM  COCTaBMsioLen
€CTEeCTBEHHOHAaY4YHOW KapTUHbl MWpa, POnv XUMUW B MO3HAHUN SABMEHUN
npupoabl, B (POPMUMPOBAHUN MBIWSIEHUS W KyNbTypbl JfUYHOCTWU, ee
PYHKLMOHANBbHOW rPaMOTHOCTUN, HEOOXOAMMOW ANS peLleHns NPakTUYecKnx
3agad M aKonorm4eckn oboCHOBAHHOIO OTHOLUEHMSI K CBOEMY 340POBbIO U
npUpoaHoNn cpeae;

- YMeTb NPOBOAUTbL pacdeTbl MO XMMUYECKUM ¢opMyram U ypaBHEHUAM
XUMUYECKUX  peakumMri C  MCMONb30BaHMEM  (PU3MYECKMX  BESIUYMH,
XapakTepusyoLLmMX BeLecTBa C KONMMYECTBEHHOW CTOPOHbI: Macchl, obbema
(HopmanbHble yCroOBMs) rasoB, KOMMYECTBa BeELLECTBA; WCMNONb30BaTb
CUCTEMHbIE XMMWUYECKME 3HAHUA ANA MNPUHATUSA PEeLUleHUn B KOHKPETHbIX
XM3HEHHbIX CUTyauUMsX, CBA3aHHbIX C BELECTBAMWU 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:

- chopMnpoBaHHOCTb MUPOBO33PEHMS,
COOTBETCTBYIOLLEN0 COBPEMEHHOMY YPOBHIO pa3BUTUSA
Hayku 1 OOLEeCTBEHHOW MNpPaKTMKX, OCHOBAHHOIO Ha
ananore KynbTyp, CRNOCOOCTBYHOLLENO OCO3HAHWIO
CBOEro Mecta B NOSIMKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHUE A3LIKOBOM W 4nMTaTENbCKOWM
KynbTypbl KakK CpeacTtBa B3aMMOOEWCTBUS  Mexay
NOObMU 1 MO3HAHUSA MUPa;

- OCO3HaHME LUEHHOCTU HayyHOW [esTenbHOCTH,

rOTOBHOCTb OCYLLeCTBNATb NPOEKTHYIO n
nccnegoBaTeNbCKYD AEATENbHOCTb WHAMBMAYANbHO
n B rpynne;

OsnageHue yHUBepcanbHbIMK y4ebHbIMK

no3HaBaTeNbHbIMN AENCTBUSMM:

B) pabota ¢ nHdopmaumen:

- Bnagetb HaBblkaMu MOMy4YeHUa WHdopmaumm u3
MCTOYHMKOB  pasHblX  TUMOB,  CaMOCTOATENbHO

- ymMeTb MnaHupoBatb W  BbIMOMNHATb  XMMWUYECKUA  3KCMEPUMEHT
(MpeBpalleHnsa opraHWYecKkUx BeLLecTB Mpu  HarpesaHuu, nony4vyeHue
3TUIEHa N U3y4YyeHrne ero CBOWCTB, Ka4eCTBEHHble peakuuy Ha anbaerngpl,
Kpaxman, YKCYCHYIH KWCMOTY; AeHaTypauus 6ernkoB npu HarpesBaHuw,
LUBETHble peakumn 6Genkos; NpPoOBOAUTL peakumMm WOHHOro obmeHa,
onpefenATtb cpedy BOOHbIX pPacTBOPOB, Ka4YeCTBEHHble peakuun Ha
cynb@ar-, kapboHaT- M XIOpuAa-aHUOHbI, Ha KaTUOH aMMOHUS; pellaTb
SKCnepuvMeHTanbHble 3agayn no Temam "Metannbl" n "Hemetannsl") B
COOTBETCTBMM C MpaBunamu TexHukn 6esonacHocTn npu obpaweHun c
BellecTBamn 1 nabopatopHbiM 060pyaoBaHMEM; NpeacTaBnaTh pe3ynbTaThbl
XMMWYECKOro 3KCNnepumeHTa B popme 3anucu ypaBHEHUI COOTBETCTBYIOLLMX
peakunn n opmynupoBaTh BbIBOAblI HA OCHOBE 3TUX Pe3yrbTaTos;

- YyMeTb aHanuMamMpoBaTb XUMMUYECKYHD WHOpPMaLMIo, MNonydYyaemylo u3
pa3HbIX MCTOYHUKOB (CPEeACTB MaccoBon WMHGopmauun, cetb NHTepHeT wn
Apyrue);

- BnageTb OCHOBHbIMWM MeTOoAaMW Hay4yHOro MO3HaHUSA BeLeCcTB U
XMMUYECKUX  fABfeHun  (HabniogeHue,  M3MepeHue,  SKCNEePUMEHT,
MoenvpoBaHue);
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OCYLLEeCTBMATb MOWUCK, aHanu3, CUCTeMaTtu3auuto u
WHTEpNpeTaumio MHOpMaUMM pasnuyHbiX BUOOB U
dopmM npeacraBneHuns;

- co3daBaTb TEKCTbI B pasnnyHbIX hopmartax ¢ y4eToM
HasHayYeHus MHopMauMM W LUeneBon ayautopuu,
BblOMpasa onTumarnbHyto OopMy npeacTaBrneHvs U
BM3yanusauuu;

- oueHuMBaTb  AOCTOBEPHOCTb,
nHcopmaumm, ee COOTBETCTBUE
MOpasnbHO-3TUYECKUM HOPMaM;

- ucnonb3oBaTb CcpeactBa  MHOPMAUMOHHBLIX U
KOMMYHWUKALMOHHbIX ~ TEXHONMOMMM B peLleHuun
KOrHUTUBHbIX, KOMMYHUKATUBHbIX U OPraHN3aumMOHHbIX
3aga4y c cobniogeHnem TpeboBaHUM 3ProHOMUKW,
TEXHUKN 6esonacHocTy, TMrneHbl,
pecypcocbepexxeHusi, nNpaBoOBbIX N 3TUYECKUX HOPM,
HOPM MHGOPMaLNOHHON 6e3onacHOCTY;

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

JIETMTUMHOCTb
npaBOBbIM n

- YyMeTb NPOBOAMTbL pacyeTbl MO XUMUYECKUM (popMynaM U ypaBHEHUSIM
XMMUYECKMX  peakumid C  WUCMONb3OBaHMEM  (DU3MYECKUX  BENUYVUH,
XapaKTepusyLmMx BellecTBa C KONIMYECTBEHHON CTOPOHbI: Macchl, o6bemMa
(HopmarnbHble YyCcnoBMs) Ta3oB, KONMMYECTBa BeLLeCcTBa; WCMONb30BaTb
CUCTEMHbIE XMMWYECKUE 3HAHMS ONsl NPUHSATUS PELUEHUA B KOHKPETHbIX
YKM3HEHHbIX CUTyaLMsIX, CBA3aHHbIX C BELLECTBAMMU U UX MPUMEHEHMEM

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

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOATENBHOCTU U
camMoonpeaeneHuio;

-OBrageHne Hasblkamu yy4ebHO-MccnegoBaTernbCKOW,
NPOEKTHOM U counarnbHON AeATeNbHOCTY;

OBnageHune yHnBepcanbHbIMY KOMMYHUKATUBHbLIMU
NENCTBUAMM:

0) coBMecTHas AeATenbHOCTb:

- NOHMMAaTb W  WCMNONb30BaTb MNPeuMyLLecTBa
KOMaHLHOM 1 MHAMBMAYanbHON paboTbl;

- MpuvHMMaTb LUEenn COBMECTHOW [OeSsiTENbHOCTMH,
OpraHM3oBbIBaTb U KOOPAUHUPOBATb OENCTBMUS MO ee
JOCTUXEHWNIO: COCTaBnNATb nnaH JencTeun,
pacnpegendatb ponn € y4eTOM MHEHUN Y4aCTHWUKOB
o6cyxaaTb pesynbTaTtbl COBMECTHOWN paboThi;

- KOOPAUHMPOBATb U BbINOSMHATL PaboTy B YCNOBUSIX

peanbHOro, BMPTyaslbHOr0O W  KOMOGWHMPOBAHHOIO
B3aUMOOENCTBUS;
- OCYLUeCTBNATb  MNO3UTMBHOE  cTpaTermyeckoe

- ymMeTb MnaHupoBatb W  BbIMOMNHATb  XMMWUYECKUA  3KCMEPUMEHT
(MpeBpalleHnsa opraHWYecKkUx BeLLecTB Mpu  HarpesaHuu, nony4vyeHue
3TUIEeHa N u3yyYyeHne ero CBOWCTB, Ka4eCTBEHHble peakuuu Ha anbaerngpl,
Kpaxman, YKCYCHYIH KWCMOTY; AeHaTypauus 6ernkoB npw HarpesaHuu,
LUBETHble peakumn 6Genkos; NpPoOBOAUTL peakumMm WOHHOro obmeHa,
onpefenATtb cpedy BOOHbIX pPacTBOPOB, Ka4YeCTBEHHble peakuun Ha
cynbdar-, kapboHaT- M XIOpuAa-aHWOHbI, Ha KaTUOH aMMOHUSA; peluaTb
SKCnepuMeHTanbHble 3agayn no Temam "Metannbl" n "Hemetannsl") B
COOTBETCTBMM C MpaBunamu TexHukn 6esonacHocTn npu obpaweHun c
BellecTBamn 1 nabopatopHbiM 060pyaoBaHMEM; NpeacTaBnaTh pe3ynbTaThbl
XMUMWYECKOro 3KCNnepumeHTa B popme 3annucu ypaBHEHUIN COOTBETCTBYHOLLNX
peakumn n opMynupoBaTb BbIBOAblI HA OCHOBE 3TUX pe3yfbTaToB
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nosedeHne B pPasnUYHbIX CUTyauuax, MNpPosBNATb
TBOPYECTBO 1 BOOGpaxeHne, ObiTb MHULNATUBHBIM
OBnageHue yHBepcarnbHbIMY perynsaTUBHbIMM
JEencTBUAMMU:

r) NpUHATME cebsa n apyrnx niogen:

- MPMHUMAaTb MOTUBbI U apryMeHTbl ApYrux niogen npu
aHanuae pesynbTaToB AeATENbHOCTY;

- Mp13HaBaTb CBOE MpaBoO W MpaBo ApYrux noaen Ha
OLLNOKM;

- pa3BuBaTb CNOCOBHOCTb MOHMMATb MUP C NO3ULMM
OpYroro 4YenoBeka;

OK 07.
CopelicTBoBaTth
COXPaHEHMIO
OKpYyXatoLLen
cpeabl,

pecypcocbepexeH

N0, MPUMEHATb

B obnactnakonornyeckoro BOCNUTaH1s:

- chOPMMPOBAHHOCTL  3KOSTOrMYECKOW  KyIbTypbl,
MOHMMaHMe  BIUSHUS  COoLManbHO-3KOHOMMUYECKNX
npoLeccoB Ha COCTOSIHME MPUPOAHON N COLManbHOM
cpenbl, OCO3HaHue rno6anbHoro xapakrepa
3KONOrn4ecknx npobrem;

- MnaHupoBaHWe W OCyLleCTBNeHne OencTeBun B

- cdopmmpoBatb nNpeacTaBfeHns: O XUMUYECKOM  COCTaBMsoLEen
€CTEeCTBEHHOHAaY4YHOW KapTWHbl MWUpa, POnvM XUMUW B MO3HAHUWN SABMEHUN
npuypodbl, B (OPMUPOBAHUN MBbIMEHUA W  KyNbTypbl JIMYHOCTK, ee
PYHKLMOHANBbHOW rPaMOTHOCTUN, HEOOXOAMMOW ANS peLleHns NPakTUYecKnx
3a4a4v M 3Konorm4eckm oboCHOBAHHOIO OTHOLLUEHMSI K CBOEMY 3[40POBbLIO U
nNpUpPoaHON cpeae;

- yMeTb cobntogaTtb npasuna 3KONOrM4Yeckun LienecoobpasHoro noBeaeHus B

3HaHus1 06 OKpyXXalolleh cpefe Ha OCHOBE 3HaHust Lenen | ObiTy 1 TpyooBOW OEATENbHOCTM B LIENSAX COXPaHEHUS CBOEro 340pPOBbSA U
N3MEHEHUM YCTOMYNBOIO pa3BUTUS YENOBEYECTBA; OKpy>XXaloLler NpupoaHOM cpedbl; YyYUTbiBaTb OMACHOCTb BO3L4EWCTBUSA Ha
Knumara, aKTUBHOE HENpUATME OEWCTBUWA, MPUHOCALLMX BPEA | XMBbIE OPraHn3Mbl OMNpPeAeSieHHbIX BELLECTB, MOHMMAasA CMbICI MOKasaTens
NPUHLUMNbI oKpy>KatoLLen cpeae; npeaensHon AoNyCTUMOWN KOHLEHTpauum
BGepexnuneoro - YMEHMe TMporHo3vpoBaTtb  HebnaronpusTHole
Npoun3BOACTBA, 3KOMnorn4yeckne nocreacTena  NpeanpuHNMaeMbixX
3P EKTUBHO AEeNCTBUN, NnpeaoTBpaLlaTh UX;
AencTeoBaTthb B - paclmpeHue onbiTa OeATENbHOCTU 3KONOrMyecKkom
ype3Bbl4aNHbIX HanpaBleHHOCTY;
cuUTyaumax - OBriafeHne HaBblkaMu y4ebHO-mMccnegoBaTenbCKON,

NPOEKTHOM M coumnanbHON SeaTenbHOCTH

- BbICTPOE OCBOEHME N NPOAYKTUBHOE - ymMeTb AdaBaTb TeopeTuyeckoe 0OOCHOBaHME XuMUYECKMX npobnem, ¢
MK 1.1. NCnonb30BaHNe BCEro HOBOIO, YTO KOTOPbIMW BCTPEYAETCHA CTPOUTESb B MPAKTUYECKON OEATENBHOCTY;
Monbupatb NoSABASNIOCh B XMMWUYECKON HayKe; - 3HaTb oOwme cBefeHMs O CTpPoOUTENbHbIX MaTepuanax, MX CBOWCTBaX,
Hauboree - 060CHOBbIBATbL BbIGOP CTPOUTENBHBLIX— MaTepuanos | cocTase, crocobax NpPon3BoaCcTBa U NPUMEHEHUN;
onTuManbHbie KOHCTPYKTMBHbIX 31IEMEHTOB OrpaXaatoLLmx - 3HaTb XMMWYECKYIO NMPUPOAY CTPOUTENBHBIX MaTEpPUarnos;
pelueHna 13 KOHCTPYKLWI; - 3HaTb XVWMWYECKME 3MEeMEHTbl, BXOASLIME B COCTAB HEOPraHWUYecKmx
CTpOWTENbHbIX - NNaHMpOBaTb U peanu3oBaTb COOGCTBEHHOE CTPOUTENbHbIX BAXKYLLNX MaTepnarnos,
KOHCTPyKUMK 1 npogeccmoHasnbHoe U NMMYHOCTHOE pasBUTUE; - 3HaTb XMUYECKNE OCHOBbI B TEXHOMOMKN CTPOUTENbHbIX PpaboT;
MaTepunarsos, - 3HaTb MO KakKNM XMUMWYECKUM TEXHOJNOrNMAM CTPOUTESbHble MaTepuansl

- OCYLLEeCTBJIATb NOUCK, aHann3 n nitepnpetauyunto
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paspabaTbiBaTb
y3nbl 1 geTanu
KOHCTPYKTUBHbIX
3/1EMEHTOB
30aHUN U
COOpPYXXEHUN B
COOTBETCTBUM C

NMHpopmMaLmMM, HEOOX0OMMOW AN BbIMNOMHEHNS 3aaay
npodeCccmnoHanbLHON AeATENbLHOCTY;

- Mcnosnb3oBaTb MHPOPMALMOHHbBIE TEXHOMNOMNN B
NPogeCCMOHanNbLHON AeATENbHOCTY;

- YMeTb BbICKa3biBaTb 1 0O0CHOBbIBaTb CBOU
CYXXOEHWS;

- YMETb CBSA3blBaTb TEOPUIO C MPAKTUKON, peluaTtb

NPOnN3BOOATCA,

— 3HaTb nNpuMeHeHne " BHeOpEeHWE HOBbIX MNOJIMMEPHbIX MaTepunanos,
nnactn4ecknx mMacc, CMHTETU4EeCKMX BOJTOKOH, Kay4yKOB, BAXYLLINX BeELLECTB
B OTAEJNIOYHbIX MaTepunanax.

YCINOBUSAMMN NpakTU4eckue 3agaym
aKcnnyatTaumm un
Ha3Ha4YeHuaAM

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOSITENBHOCTM U | - 3HaTb KakMe XMMUYECKME COCTaBMSAIOWME CTPOUTENBbHbIX MaTepuarnos
MK 3.5. camoornpeneneHuto; MOryT MOBMNUSITb Ha KayecTBO, Ge30MacHOCTb, MPOYHOCTb, AONITOBEYHOCTb
Obecneunsatb -OBNnajeHne HaBblkaMn Yy4eBGHO-UCCreaoBaTeNbCKON, | CTPOSILLUMXCSH OOBEKTOB;
COGJ'HOAGHVIVG NPOEKTHOM U coumarnbHON AeATeNbHOCTY; — BrnageTb OCHOBHbIMW MeToA4aMu Hay4yHOro no3HaHusd, UCnonb3yembiMU B
TpeGoBaHwi OCBOEHHble oby4atroLmmmcs MeXnpeaMeTHbIe | XUMUK: HabntoaeHNeM, onncaHueM, U3MepeHNeM, SKCNEPUMEHTOM;
OXpaHbl TpyAa, MNOHATMA W YyHMBepcanbHble Yy4yebHble [OencTBus | - ymeTb obpabatbiBaTb, OOBACHATH pe3ynbTaTbl MPOBEAEHHbLIX OMNbITOB U
GesonacHocTy (perynsTuBHble, nosHaBaTenbHble, | AenaTb BbiBOAb;
KNIHEAEATENBHOC | KoMMYyHMKATUBHbLIE); - TOTOBHOCTb U CMOCOBHOCTb MPUMEHSATb MeToAbl MO3HAHUA MPU peLleHnn
™ n3aumty - CNOCOOHOCTb MX UCMOMb30BaHNSA B NO3HABATENbLHOW | NPaKTUYECKMUX 3a0au;
OKpyXatoLien n coumanbHom npakTuke, rOTOBHOCTb K |- BnageTb npaBunamMum TexHUKM ©6e3o0nacHOCTM Mpu  MCMNONb30BaHUN
Cpeabl npu CaMOCTOSATENTbHOMY NAaHMPOBaHUIO N | XMMUYECKNX BELLECTB;
BbINONHEHWUM OCYLLECTBIIEHUNIO y4ebHom aesTenbHocTh, | - obecneunBaTh cobntogeHns TpeboBaHW OxpaHbl Tpyada, 6e3onacHocTu
CTPOUTENBHO- opraHusaumm y4yebHoro COTpyOHU4ecTBa C | XXM3HEeOeATEeNbHOCTM M 3alluunTbl OKpYyXalowen cpeabl Npu  BbINOSTHEHUN
MOHTaXHbIX, B TOM | nenarormyeckummn paboTHUKAMW U CBEPCTHUKAMM, K | CTPOUTENbHbLIX paboT Ha 06bekTe KanuTanbHOro CTPOUTENLCTBA;
qncne yyacTuio B NOCTPOEHUN WHAMBMAYaANbHOW | - BNageTb nNpaBunamy TEXHUKM Ge30nacHOCTM Mpu  UCMONb30BaHUM
OTAENOYHBIX obpasoBaTenbHOM TPpaeKTopuu; XMMUYECKNX BELLECTB;
paboT, PEMOHTHbIX | - rOTOBHOCTb K aKTUBHOM OeATenbHOCTU | - 3HaTb METOAbl OKasaHMs NEPBON NOMOLLM NOCTpadaBLUMM NPU HECHACTHbIX

paboT 1 paboT no
PEKOHCTPYKLUN 1

TEXHOSMOMM4YeCcKOn M couunanbHOW HarnpaBneHHOCTH,
CMocoObHOCTb WHULMKMPOBATb, nnaHuposaTtb u

cny4asx; Mepbl aAMUHUCTPATMBHOW W YroOriOBHOW OTBETCTBEHHOCTH,
npuMeHsemMble Npu HapyweHun TpeboBaHW oxpaHbl Tpyaa, MoXapHOW

SKennyaTaumm CaMOCTOSAATENbHO BbINOMHATDL TaKyt0 AEeATENbHOCTb; 6e30MacHOCTM 1 OXpaHe OKpYyXXatoLlen cpeapl
CTPOUTENbHbIX - UIHTEepeC K pasnuyHbiM cdhepam NpodreccnoHansHom
00bekToB LesiTeNbHOCTH
- TOTOBHOCTb K CamMOpa3sBUTUIO, CAMOCTOSITENIbHOCTM | - UCMONb30BaHNENPOAYKLMM XMMUYECKOW MPOMbILLSIEHHOCTMU:

MK 6.1. 1 camoonpeaeneHuio; NPUMEHEHUST U BHEOPEHUS HOBbIX
Mpuremka un -OBNnageHne HaBblkamu y4ebHO-MccrneaoBaTenbCKOM, | KOHCTPYKLUMOHHLIX MOMIMMEPHbBIX MaTepmarnos,
XpaHeHne NMPOEKTHOM 1 coumarnbHON OeATeNbHOCTY; NracTUYecKnX Macc, CUHTETUYECKUX BOJTOKOH,
CTPOUTENDBHBIX U OCBOEHHbIe obyyvatommmcs MeXnpeaMeTHbIe | KaydyKOB, BSXKYLUUX U OTAEMNOYHbIX BELLECTB U
BCMOMOraTesibHblX | noHaTMss WM yHMBepcanbHble Y4ebHble OEWCTBMS | MHOTMX APYrUX NONe3HbIX NPOAYKTOB
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mMaTepuarnos U
obopynoBaHuns

(perynsitusHble,
KOMMYHWUKaTUBHbIE);
- CNOCOBHOCTb UX UCNONb30BaHWUS B NO3HaBaTENbHOW
n coumarnbHom npakTuke, rOTOBHOCTb K
CamMoCTOATENbHOMY nnaHUpoBaHmio "
OCYLLIECTBIIEHUNIO y4yebHomn AEeATeNbHOCTH,
opraHusaumm yyebHoro COTpyAHMYecTBa c
negarormyeckuMmyn paboTHMKaMM M CBEPCTHUKAMM, K
y4yacTuio B NOCTPOEHUN MHOMBUOYaNbHOM
obpasoBaTenbHOM TpaeKTopuu;

- rOTOBHOCTb K aKTUBHOM OeaTenbHOCTH
TEXHOMOMMYECKON M coumanbHOM HanpaBneHHOCTH,
CMOCOBHOCTb  MHUUMMPOBATb,  NNaHWpoBaTb WU
CaMOCTOSITENbHO BbINOMHATbL TaKyto AeATENbHOCTb;

- UIHTEpPEC K pasnuyHbiM chepam NpodreccnoHanbHoOm
AeSATEeNnbHOCTH

Nno3HaBaTellbHbIE,

OOnNbLUON U Manon XMMUW;

- yrnybneHue, pacliMpeHue u cucteMaTtmaalumsi 3HaHUM O CTPOEHUMN,
CBOWCTBaXx, NPUMEHEHUN BELLECTB U UX COEAUHEHWI;

- BHEAPEHME HOBENLLNX AOCTMKEHUIA XUMUK B CTPOUTENBHOE AEr0;

- 3HaTb HOMEHKNAaTypbl WU OCHOBHbIE XapaKTEPUCTUKM CTPOUTEMBHbLIX W
BCMOMOraTenbHbIX  MaTepvanoB W obopydoBaHus; cTaHgapTbl W
TEXHNYECKME YCIOBUS HA XPaHEHWE CTPOUTESbHBLIX WM BCMOMOraTesibHbIX
mMaTepuanoB n obopyaoBaHus
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2. CTPYKTYPA U COOEPXXAHUE OBLLUEOEPA30OBATENbHOW ONCLUMUMNUHBI «XUMUS»

2.1. O6bem gucumunnuHbl U BUAbI y4ebHOM paboTbl

Bup yye6HOM paboThbl O61bem B yacax
O6BbLEM obpasoBaTenbHOMN nporpamMmbi 79
ONCLUNIIUHBI

CopepxaHue yyebHOro matepuana 64
BT. 4.

TeopeTnyeckue 3aHATUSA 36
npaKkTuyeckue 3aHATUSA 18
nabopartopHble 3aHATUA 6
KOHTPOJibHbIe PpaboTbl 4
MpodeccuoHanbHO OpUeHTUpoBaHHoOe
coaepxaHue (copepxaHue  NpUKNagHoOro 8
moayns)

BT. 4.

TeopeTU4ecKue 3aHATUSNA 4
npakTU4YecKue 3aHATUA 2
MpomexyTo4Has aTTrecTauus 5
(amddepeHUMpoBaHHLIN 3a4eT)
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2.2. TemaTU4eCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

PopmMmupyembl
HaumeHoBaHue CopepxaHme y4ebHoro matepuarna (0OCHoBHoe n npod)ecCcMoHanbLHO-OPNEHTUPOBAHHOE), O6bem
pa3genoB u Tem na6opaTtopHbIie U NPaKkTUYeCKUe 3aHATUSA, NPUKINaaHON MoAay b yacoB ©
KOMMeTeHuuun
1 2 3 4

CopepxaHue yyebHoro matepuana 64
Paspen 1. TeopeTnyeckne 0OCHOBbI XMMUMN 16
Tema 1.1. CopepxaHue yye6HoOro matepmuana 2 OK 01
OCHOBHble XMMU4eckune 1. OCHOBHble XMMUYECKMEe MOHATUA U 3aKoHbl. MMpakTuyeckas pabora Ne1 «OcHOBHble
MOHATUA U 3aKOHbI, KOJNINYECTBEHHbIE 3aKOHbl B XMMUN U pacyeTbl N0 YypaBHEHUAM XMMUYECKMUX peakLum».
CTpO€eHNe aToMOB XumMmyeckun anemeHT. AToM. Agpo aToma, M30TOoNbl. ANEKTpoHHasi oborovka. OHepreTnveckme 1
XUMUNYECKNX 3TIEMEHTOB YPOBHM, NogypoBHW. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OcobGeHHOCTU pacnpeneneHus

9NEKTPOHOB MO opbutansm B aTomMax 3MEeMEHTOB NepBbIX YETbIPEX MNEpPUoaoB. ONEKTPOHHAas

KOHUrypaumst atomoB. OCHOBHbIE XMMUYECKNE 3aKOHBbI.

MpakTnyeckas pa6ota Ne1 «OCHOBHbIe KONMMYECTBEHHbIE 3aKOHbl B XMMWUWU U pacyeTbl
No ypaBHEHUAAM XMMUYECKNX peaKkLnumy».

OTHOCKTENbHBIE aTOMHas K MonekynspHas Maccbl. MonspHasa macca. KonuuecTBo BelyecTsa. 1

MaccoBas gons BeuwlectBa. 3akoH ABoragpo. MonspHbii 06beM raszoB. OTHOCUTENbHAs NNOTHOCTb

rasoB. PacyeTbl MO ypaBHEHUAM XUMWYECKUX peakuum C WCMNOoNb30BaHMEM MAaCCOBOW [OMU

BellecTBa, 06bema (HopmasnbHble YCOBUSI) ra3oB, KONMYEeCcTBa BELLECTBA.
Tema 1.2. CopepxaHue yue6HOro matepuana 2 OK 01
MNeproanyeckunin 3aKoH v 2. Npaktnueckas pa6orta Ne2. «M3yuyeHre nepmoamyecknx 3akOHOMepPHOCTEeN U nX OK 02
MNepuoguyeckasn cuctema B3aMMOCBSAI3U CO CTPOEHUEM aTOMOBY. MK 1.1
XMMUYECKUX ANEMEHTOB Mepuoanyeckaa cuctema xumudecknx anemenTtoB [.A. MeHgeneeBa. CBs3b NepuoanMyeckoro MK 3.5
A. N. MeHpeneesa, ux 3akoHa u [lleproanyeckon CUCTEMbl XMMUYECKUX 3MEMEHTOB C COBPEMEHHOW Teopuen CTPOEHMUS > MK 6.1
CBA3b C COBPEMEHHOU aToMOB. 3aKOHOMEPHOCTU U3MEHEHNSI CBONCTB XMMUYECKUX ANEMEHTOB, 06pasyemblX UMW NPOCTbIX '
Teopuen CTpoeHns M CINOXHbIX BewecTB MO rpynnam w nepuogam [lepuoauyeckon cuUCTeMbl.  3HayYeHue
aTomoB NepUoanYecKoro 3akoHa 1 CUCTeMbl XMMmnyeckmx anemenToB [1.M. MengeneeBa B pa3BuTum Hayku.
Tema 1.3. CtpoeHue 2 OK 01

BellecTBa
N NpMpoaa XMMmM4Yeckom
cBsi3n. MHoroobpasue
BELlecTB

CopepxaHme y4e6HOro matepuana
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3. CrtpoeHue BewecTBa U NpuUpoga XMMNYECKOWN CBA3MN.
CTtpoeHune BewectBa. Xummyeckasi cBadb. Buapl xmmmnyeckon cBsisau (KoBaneHTHas HernonsipHasi u
nonsipHas, MOHHasA, meTannuyeckas). MexaHnambl 06pa3oBaHMs KOBANEHTHOM XMMWYECKOW CBA3M
(obMeHHbIN 7 OOHOPHO-aKLENTOPHbIN). BogopoaHas CBA3b. BaneHTHOCTb.
OnekTpooTpuuaTenbHocTb. CTeNeHb OKUCNEHUS. VIOHbI: KAaTUOHbBI U @HWOHbI.

MpakTu4yeckan pabora Ne3. «CtpoeHue BewecTBa n NnpmMpoaa XMMM4YeCKON CBA3NY.
[deMoHCcTpauna Mmogenen Kpuctannnydecknx peLleTok: MOHHOW (Xnopug HaTpus), aToMHOM (rpadhuT u
anmaas), MonekynsipHoun (yrnekucnbli ras, nog), Metannnyeckon (HaTpuin, marHun, megb). PelueHne
npakTUYeCcKMX 3afaHUA Ha COCTaBfEHWE ONEeKTPOHHO-rpadunyecknx dopmyn anemeHTos 1-4
nepuoaos.

Tema 1.4.
Knaccudukaums,

N HOMeHKNnaTypa
HeopraHn4ecKkux BeLLLEeCTB

CopepxaHue yye6HOro matepmana

4. Knaccudukaums, 1 HOMeHKnaTypa HeopraHM4eCcKknx BeLLecTB.
Knaccudmkaums HeopraHuM4eckux BellecTB. HomeHknaTypa HeopraHM4eckux BewecTB (oKcuapl,
rMapoKcuabl, KWUCNOTbl, conu). BewectBa MONEKYNApPHOrO W HEMOMEKYNSPHOrO CTPOEHUS.
ArperatHble COCTOAHUA BelecTBa. Kpuctannmyeckue n amopdHble BellecTBa. 3akoH MNOCTOAHCTBA
coCTaBa BellecTBa. TuMbl KpUCTaNMMYECKUX peLleToK (aToMHasl, MOMeEKynspHasa, WOHHas,
MeTannun4yeckasi). 3aBMCUMOCTbL CBOMCTBA BELLECTB OT TUMNA KPUCTAIIIMHECKON PELLETKMN.

MpakTu4yeckasn pabora Ned4. kHomeHknaTypa HeopraHM4YeCKUX BELLECTBY.

PelwleHne npakTtudecknx 3agaHum no krnaccudukauumn, HOMEHKNaType u XumMumdeckum dopmyrnam
HeopraHNM4YecknX BELLECTB pasfNYHbIX KNaccoB (yrapHbl ras, Yrmekucrnbli ra3, amMuak, rawleHas
N3BECTb, HeraweHasa M3BecTb, NMUTbEBasA CoAa W OPYrux): Ha3BaHWSA BeLLecTB N0 MexXayHapOoaHOWM
(MIONAK) wnu TprvBManbHOM HOMEHKNAType W cocTaBfieHme (opmynbl XMMWYECKUX BeELLECTB,
onpegeneHve NpuHagnNexHocTn K knaccy. Nonck nHgopmauum No Ha3BaHUAM, MAEHTUMKaTOpaMm,
CTPYKTYPHbIM dhopmyrnam. AHanmn3 XMMmM4eckon MHdopmaumm, norydaeMmon M3 pasHblX MCTOYHUKOB
(cpeacts maccoBom nHdopmauun, cetb VIHTEpHET 1 apyrue).

OK 01
OK 02

Tema 1.5.
Tunbl XUMUYECKNX peakLnn

CopaepxxaHue y4e6HOro Mmatepuana

5. Tunbl XMMHUYECKUX peaKLumn
Xumnyeckasn peakums. Knaccudpumkaumsa XMMUYECKUX peakumin B HEOPraHUYeCKonW U OpraHn4ecKom
XUMUKN. 3aKOHbl COXPaHEHMUsI MacChl BeELLECTBa, COXPaHEHUS W NpeBpalleHns 3SHeprum npu
XUMHUYecknx peakumsax. OKMCNMTENbHO-BOCCTAHOBUTENbHbIE peakuun (ypaBHEHUS OKUCNEHUSN-
BOCCTAHOBIIEHUSA, CTENEeHb OKUCMEHWS, OKUCNUTENb W  BOCCTAHOBUTENb, OKUCNUTENBHO-
BOCCT@HOBUTESbHbIE peakuun B Npupoae, NPOM3BOLACTBEHHbLIX MPoLEeccax U XusHeOeAaTenbHOCTH
OpraHn3moB).

OK 01

Tema 1.6.

OcHoBHoOe cogepxaHue

OK 01
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CKOpOCTb XMMMYECKNX 6. CKOpPOCTb XMMUYECKUX peaKkLun. OK 02
peakuun. Xummyeckoe CKOpOoCTb peakuuu, ee 3aBUMCUMOCTb OT pasnuyHblX dakToOpoB: NPUPOAbLI pearnupyrolmMx BeLlecTs, MK 1.1
paBHOBeCHE KOHLEeHTpaunM pearvpyrowmx BewecTB, TemnepaTypbl M Mnowagn peakuMOHHOW MOBEPXHOCTMW. MK 3.5
TennoBble 3PdPEKTH XUMUYECKMX pPeaKuMn: 3K30- N 3HOOoTEpMMyeckme peakuun. OGpaTumble 1 MK 6.1
peakunn. Xummyeckoe paBHoBecue. PakTopsbl, BAUSIOLLME HA COCTOSHNE XUMUYECKOro paBHOBECUSA '
(KOHUEHTpauMa peareHTOB WM NPOAYKTOB peakuun, AasnexHve, Temnepatypa). [MpuHuun Jle
Latense.
MpakTnyeckasn pabota Ne5. «BnusHue pasnuyHbix hakTOPOB Ha CKOPOCTb XMMUYECKOMN
peakuumny».
PelueHne npakTMKO-OpMEeHTUPOBAHHbBIX 3a4aHuMi Ha aHanm3 akTopoB, BAUSAKOLWMX HA U3MEHEHMEe
CKOPOCTU XMMWYECKOW peakumn. 3aBUCMMOCTb CKOPOCTU XMMWYECKOW peakuum OT MpUCYTCTBUSA 1
KaTanusaTtopa Ha npuMmepe pasnoXeHusd nepokcuaa Boaopoda C MOMOLLLID AMOKCKAa MapraHua u
KaTanasbl. PelleHne npakTuKko-OpMeHTUPOBAHHbIX 3a4aHn Ha nNpuMeHeHne npuHumna Jle-Latense
ANSA HaXOXAEHWS HanpaBrneHUs CMeLeHNs paBHOBECUSA XMMUYECKON peakuun 1 aHanu3 (pakTopos,
BAUSIOLLNX HA CMELLEHNE XMMNYECKOrO paBHOBECUS
Tema 1.7. CopaepxaHue y4e6HOro Mmarepuana 4 OK 01
PacTBopbl, Teopusi 7. PacTBOpbIl, TeOpUsi INEKTPONUTUYECKON AMUCCOLMALMN U UOHHbIA OOMEH. OK 02
3MEKTPONUTAYECKON PacTtBopbl. Buabl pacTBopoB no cogepkaHuio pacTBopeHHoro sewecTtsa. PactBopumocTs. NoHaTre OK 04
[NCCOLMALIAN 1 VIOHHBIA O [OucnepcHbIX cuctemax. VICTMHHbIe u KonnouaHble pacTBopbl. MaccoBas gons BelwecTBa B 2 OK 07
o6MeH pacTtBope. [NoHaTMe 0 BogopoaHOM nokasaTerne (pH) pactBopa. dnekTponutuyeckas guccoumnauus. K 1.1
CunbHble 1 cnabble 3NEKTPONUTLI, HEANEKTPONUTLI. Peakunm MOHHOro obmeHa.
8. IlabopaTtopHas pa6ota Ne1 «[lpurotoBneHue pacTBopoB». NK3.5
lNpuroToBneHne pacTBOPOB 3aJaHHOM MacCOBOM [OOfIeM pacTBOPEHHOro BeELLecTBa, NpoBegeHue MK 6.1
peakunin MOHHOro obmeHa, onpeneneHe cpedbl PacTBOPOB BELLECTB C NMOMOLLBIO YHUBEPCABLHOMO )
nHaukaTopa (Kucnasi, HemTpanbHasd, LwenoyHasl). 3agaHus Ha COCTaBfiEHWE WMOHHBLIX pPeakuun.
PelieHne npakTMKO-OPMEHTUPOBAHHbBIX pPacyeTHbIX 3a4aHU Ha pacTBOpbl, WUCMNOMb3yemble B
ObITOBOW 1 NPON3BOACTBEHHOW AEATENBHOCTN YENOBEKA.
Paspen 2. HeopraHnyeckasa xumus 10
Tema 2.1. CopepxaHme y4ebHOro matepuana 8 OK 01
dunsmko-xummyeckue 9. MeTtannsl. OK 02
CBOWCTBA HeopraHuyeckux |l 10MoxeHne MeTannos B lNeproanyeckoii cucTemMe XMMUHECKNX 3rIeMEHTOB. OcobeHHOCTN CTPOEHMSA OK 04
BELLECTB 3NEKTPOHHBIX 060ooYeK aTOMOB MeTasnnos. O6u.uf|e dm3mnyeckune cBoncTea MeTarnos. CI'IJ'IaIE!bI 2 MK 1.1
MeTannoB. ANEKTPOXUMNYECKUIA Psi HAaNPSXKeHUN MeTannnoB. XMMN4eckne CBOMCTBA BaXKHEMLLNX MK 3.5
METannoB (HaTPUN, Kanun, KanbLUuin, Marduinm, antoMUHUIA, LWHK, XPOM, XXeneso, Meab) U nx )
coeguHeHun. Obwme cnocobbl Nony4eHns MeTannos. [pMMeHeHNe MeTanoB B ObITY U TEXHUKE. MK 6.1
10. HemeTannso.l. 2

INonoxeHne HemeTanos B [epunogmnyeckon cucteme xummdeckux anemeHtos [.. Mengeneesa v
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0COBEeHHOCTU CTpoeHUs aTomoB. Puanyeckme CBONCTBA HemMeTanoB. AnnoTponus HemeTansos (Ha
npumepe kucnopoda, cepbl, ¢ocdopa u yrnepoda). XuMumyeckue CBOWCTBA M MNPUMEHEHUE
BaXHEMLIMX HeMeTannoB (ranoreHoB, cepbl, a3oTa, docdopa, yrnepoga W KPEMHUS) U KX
coeHEHUN (OKCMAOB, KUCIOPOACOAEPXAaLUMX KUCIOT, BOOOPOAHbLIX coeauHeHun). [pumeHeHune
BaXXHENLLIMX HEMETAaNIOB U UX COEANHEHU.

11. XuMmnyeckme CBOMCTBA OCHOBHbIX KITaCCOB HeOpraHM4ecKux.
[eHeTMyeckast CBSI3b HEOPraHUMYecKUX BELLEeCTB, MpuHAAnNexawmx K pasfuyHbIM  Kraccam.
3aKOHOMEPHOCTU B M3MEHEHUW CBOWCTB MPOCTbIX BELUECTB, BOAOPOAHbLIX COEAWHEHWU, BbICLUMX
OKCWIO0B U r'MapOKCHaOB.

12. MpakTnyeckaa pabota N26. «DPU3MKO-XMMMYECKME CBOMCTBA HeEOpPraHU4ecKux
BeLecTB».

CocTaBneHne ypaBHEHUA XMMUYECKMX peakumi C y4acTUeM MNPOCTbIX U CROXHbBIX HEOPraHUYecKnx
BELEeCTB: MeTanfoB U HEMeTansoB; OKCUOOB MeTansoB, HeMeTannoB U aMOTEPHbIX 3NIEMEHTOB;
HEeopraHNM4YeCcKNX KUCMOT, OCHOBaHUM W amMdOTEepPHbIX TMOPOKCUAOB, HEOpraHWYeckux Cconen,
XapaKTepusyloLnx UX CBONCTRA.
Pac4éTtbl maccebl BewectBa unu obbéma rasoB No U3BECTHOMY KONMYECTBY BellecTBa, Macce unu
00bEMY OOHOro M3 y4yacTBYHLUMX B peakuum BeLecTB, pacdéTbl Maccbl (06bEma, KonuyecTea
BeLleCcTBa) MPOAYKTOB peakumnm, ecrnm OgHO W3 BELLECTB uMeeT npumecu. PelleHne npakTuko-
OPUEHTMPOBAHHbLIX 3adaHWM Ha CBOWCTBA, COCTaB, MnofydyeHve u 6Hes3onacHoe WCNonb3oBaHue
Ba)XXHEMNLUMX HEOPraHNYeCcKnx BewecTB B ObiTy M NpodeCcCcnoHanbHOM AeSTENbHOCTY YenoBeka.

Tema 2.2, CogaepxaHue y4e6HoOro matepuana OK 01
Vinentudukauns 13. NlabopaTopHas pa6oTta Ne2 «MaeHTUdMKaLUA HeoOpraHUYeCKMX BELLECTBY. OK 02
HEOPTaHNYECKNX BELUECTB | pe)ieyne akcnepyMeHTalbHbIX 3a4a4 N0 XMMWYECKUM CBOWCTBAM MeTasfoB W HEMeTanmnos, no OK 04
Pacrno3HaBaHMI0 W MOMNYYEHUIO COEAMHEHUA MeTannoB W HeMmeTannos (B3aumopdencTsve
rMapokcuaa anioMUHUA C pacTBOpPaMM KWUCMOT W Lenoyeit,). ViaeHTudukauma HeopraHmyecknx
BELLEeCTB C WCMOMb30BaHNEM WX (PU3MKO-XMMUYECKUX CBOWCTB, XapaKTepHbIX KauyeCTBEHHbIX
peakumii. KayecTBeHHble peakuuu Ha cynbdar-, kapboHaT- W XIOpPWA-aHWOHbLI, Ha KaTVOHbI
METannoB 1 KAaTMOH aMMOHMS.
KoHTponbHas pabota Ne 14. KoHTponbHasa pabota Ne 1-2 CtpoeHue BewecTBa U XMuMnyeckue peakuumn. CBomcrtea
1-2 HeopraHn4eckux BeLwwecTB (1o pazaeny 1, 2)
Paspen 3. TeopeTnyeckne 0CHOBbI OPraHM4eCKon XMMmmum
Tema 3.1. | CopepxaHue yye6Horo matepmana OK 01
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Knaccudukauus, ctpoeHune
N HOMEHKnaTypa
OpraHM4YecKkmnx BeLLEecCTB

15. Knaccudumkaums, ctpoeHrne n HOMeHKnaTypa opraHM4eCckux BeLLecTB.

MpeomMeT opraHUYeckonm XMMuK: e€ BO3HWKHOBEHWe, pasBuUTME M 3HavYeHue B MONyYeHUU HOBbIX
BELLECTB M MaTepuanoB. Teopusi CTpPOeHUs opraHuyeckux coeguHeHun A.M. bytnepoBa, eé
OCHOBHble nonoxeHusi. CTpyKTypHble QOpMYyrbl OpraHMyecknx BellecTB. [lomonorus, usomepusi.
Xummyeckas CBs3b B OpraHNYeCcKUX COeAUHEHUAX: KpaTHble CBA3W, O- U TT-CBA3W. NpeacrasneHue o
Knaccudukaumm  opraHudeckmx  BewecTtB.  HomeHknaTypa  opraHmyeckux  CoeauHeHWin
(cuctemaTnyeckas) n TpuBMarnbHble Ha3BaHUS BaXXHENLLMX NpeacTaBUTENEen KnaccoB OpraHnyeckmx
BELLECTB.

16. NpakTuyeckan pabota Ne7 «kHomeHknaTypa opraHM4eCK1UX BewwecTBy.

OsHakomneHne ¢ obpasuamy oOpraHMYeckMx BeLWecTB W MaTepuanamm Ha UX OCHOBe,
MOOENnMpoBaHMe MOJIEKYST OpraHMYEeCKUX BeLlecTB, HabngeHne n onucaHne LEMOHCTPAaLMOHHbIX
ONbITOB MO MPEBPALLEHNIO OpPraHNYeckux BELLECTB NpW HarpeBaHuw (nnaBneHuve, obyrnuBaHue u
ropeHune). CocTaBreHMe MNOSIHbIX U COKPALLEHHbIX CTPYKTYPHbIX DOPMYIT OpraHMyeckux BeLlecTs
OTAErNbHbIX KIaccoB, UCMOSb3ya UX Ha3BaHWS MO CUCTEMATMYECKOW M TPUBMANbHOW HOMEHKNaType
(aTuneH, auetuneH, ruuepvH, deHon, dopManbaerns, yKCycHas KuicnoTta, rmvuuH). Pacuyetbl
npocrenwen popmynbl OpraHM4eckon MoneKkysibl, UCXoas U3 anemMeHTHoro coctana (B %)

Pasgen 4. YrneBogopoabl

10

Tema 4.1.
Yrnesogopoabl U Ux
NPUPOAHLIE NCTOYHUNKN

CopepxaHue yye6HOro matepuana

17. NpepenbHbIie yrnesoaopoabl (ankaHbl).
lMpenenbHble yrrneBodopoabl (arnkaHbl): CoOCTaB U CTpPOeHue, romornormyeckui psg. MeTtaH u aTaH:
COCTaB, CTpOeHue, (U3M4eckue U XUMUYECKMe CBOWCTBA (peakumu 3amelleHuss U ropeHust),
nonyyeHve n NnpuMeHeHue.

18. HenpepgenbHble yrnesoaopoabl (ankeHbl, ankagueHsol).
AnKeHbl: COCTaB U CTPOEHWEe, FOMOSIOTMYECKUA psad. OTUNEH W MPOMUIIEH: COCTaB, CTPOEHME,
dur3MYECKME N XMMUYECKME CBOWCTBA (peakumm rMOPUPOBaHUS, ranoreHnpoBaHus, rugpartauuu,
OKUCNEHNS N NONNUMEPM3ALMM) NOSTyYEHNE U NPUMEHEHME.
AnkagueHbl: ©ytagmeH-1,3 n metunbyTtagueH-1,3, xumuyeckoe CTpPOeEHMEe, CBOWCTBa (peakuums
nonuMmepusaummn), NnpuMeHeHne (Ans CUHTE3a NPUPOAHOIO N CUHTETUYECKOIO Kay4yKa U PE3UHBbI).

19. HenpepenbHble yrnesogopoabl (ankuHbl).
AnKMHbI: COCTaB U OCOBEHHOCTU CTPOEHUSI, FOMONOrMYeckuin psg. AUEeTUNeH: cocTaB, XMMUYecKoe
CTpoeHune, umanyeckme u XMMUYECKME CBOWCTBA (peakumum TvMapupoBaHus, rarnoreHMpoBaHus,
rmapaTaumm ropenunst), NoslyYeHne n NpuMeHeHne (MCTOYHMK BbICOKOTEMMNEPATYPHOro NiamMeHn ans
CBapKW 1 pe3kn MeTansos).

OK 01
OK 02
OK 04
MnK1.1
MNnK 3.5
MK 6.1
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20. ApomaTuyeckue yrneesogopoabl (apeHbl). MpupoaHbie UCTOYHUKU YINEeBOAOPOAOB.
BeHson wu Tonyon: cocTtaB, CTpOeHWe, U3NYEeCKMe U XMMUYECKMEe CBOWCTBA (peakumu
ranoreHMpoBaHMs M HUTPOBaHWUSA), MOINy4yeHMe WU NpUMEeHeHne. TOKCMYHOCTb apeHoB (BNUsiHWE
GeH3ona Ha opraHu3m venoseka). [eHeTn4eckas CBA3b MexXay YrneBogopoAamMu, npuHagnexawmmm

K pas3nmyHbIiM Kriaccam. 2

MpupoaHble UCTOYHMKKM yrnieBogopoaos. MNpupodHbin ra3 n nonyTHele HedTaHble rasbl. HepTb u eé

npoucxoxgeHne. Cnocobbl  nepepaboTkm  HeddTU: NEeperoHka, KPEKUHr  (TEPMUYECKUR,

KaTanutuieckun), nuponua. MNMpoayktbl nepepaboTkn HedTU, X NPUMEHEHNE B MPOMBILLSIEHHOCTY U

B ObITy. KaMeHHbIV yronb U NpOAYKTbl €ro nepepaboTku.
Tema 4.2. CopepxaHue yue6Horo matepmana 2 OK 02
dur3nko-xMMmyeckme 21. Na6opaTtopHas pa6ota Ne3 «CBoiiCTBa yrneBoAOPOAOBY. OK 04
CBOMWCTBA yrnesoaopoaos |TpuBuanbHas M MexayHapoAHas HOMEHKNaTtypa, XMMU4Yeckue CBOMCTBA, Crnocobbl MonyyYeHus 2

yrnesogoponoB. [lonyyeHne aTuneHa M u3yvyeHume ero cBOWCTB. MopgenupoBaHue MOMeKyn u

XUMNYECKUX NPEBPALLEHWI YINEBOLOPOAOB U rasioreHoNnpou3BOAHbIX.
Paspgen 5. Kucnopogoconepxaiimue opraHmyeckue CoeanHEHUs 14 OK 01
Tema 5.1. CopepxaHue yye6HOro matepmana 2 OK 07
CnupTbl. ®eHon

22. CnupTbl

MpenenbHble 0ogHOATOMHbIE CNUPTLI (METaHOM M 3TaHOM): CTPOEHWE, (PU3MYECKME U XUMUYECKME

cBOMCTBa (peakuum C aKkTMBHbIMW MeTannamu, ranoreHoBOAOPOAaMW, rOpeHue), NpUMEHEHME.

BogopoaHble cBA3M mMexay Monekynamy cnuptoB. dusmonormyeckoe LenWcTBME MeTaHona u

9TaHOmna Ha opraHM3m YernoBeka.

MHoOroaTomMHble CNUPTbl (STUMEHIIMKOMNb W FAUUEPUH): CTpoeHue, (U3NYeckue MU XuMuyeckue 2

CBOWCTBA (B3anMOAENCTBME CO LLENOYHBIMU MeTannamm, Ka4eCTBEHHasA peakLums Ha MHOrOaTOMHbIE

cnupTbl). dusmonornyeckoe AEWCTBME Ha OpraHnam 4enoseka. [lpyMeHeHue rnvuepuHa |

STUMNEHIMKONS.

®eHon. CTpoeHne Monekyrbl, husnyeckne n Xumm4eckme cBomcTea eHona. ToKCMYHOCTb dheHona,

ero musmonornyeckoe oENCTBME HA opraHMam Yenoseka. lNpumeHeHne deHona.
Tema 5.2. CogaepxaHue y4e6Horo matepuana 4 OK 01
Anbaervnabi. 23. Anbaernabl U KETOHbI OK 02
KapGoHoBble KNCNOTbI. Anbgermagbl n KeToHbl (cpopmanbaerva, auetanbaerng, aueToH). CTPoeHue, usandeckne u 5 OK 04
CroxHble adumpbl XMMUYECKME CBOWCTBA (peakumMM OKUCIEHMSI U BOCCTAHOBIEHMS, Ka4yeCTBEHHble peakuumn),

noslyYeHne u NpUMEHEHME.

24. Kap6oHoBble kncnotbl. 2Kupbil.
OQHOOCHOBHbIE NpeaenbHble KapOOHOBbLIE KACMNOThLI (MypaBbUHAA U YKCYCHAs KUCMOTbI): CTPOEHME, 2

dumsmyeckne nM xummyeckme csonctBa (obLiMe CBOMCTBaA KWCNOT, peakuus aTepudumkaumm),
noflyyeHne un npumeHeHve. CTeapuHOBasi M OJNIEMHOBAs KUCMOTbl Kak NPeAcTaBUTENN BbICLUMX
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kapBoHOBbIX KUCOT. Mbina kak conu BbICLUMX KapBOHOBLIX KUCIOT, NX MOtoLLIee AeNCTBUE.
CnoxHble admpbl Kak npou3BoAHble KapOOHOBbLIX KMCNOT. MAponmM3 CNoXHbix 3dupoB. XKupsbl.
'ngponus xunpos. NpumeHeHne XnpoB. bronormyeckasa posib XXUPOB.

Tema 5.3. CopaepxaHue y4ye6HOro matepuana OK 01
yrnesoppl 25. YrneBoAbl: MOHOCaxapuabl OK 02

YrneBsoabl: cocCTaB, Knaccudpukaums yrneBogoB (MOHO-, AM- W nonucaxapugbl). [Mokosa — OK 04

NPOCTENLINIA MOHOCaxapua: OCOBEHHOCTM CTPOEHWS Morekynbl, (DU3NMYECKMe M XUMUYECKMe

CBOWCTBA [MHOKO3bl (B3anmogencTame ¢ rmgpokcmugom meam (Il), okmcneHme ammmadyHbiM pacTBOPOM

okcuaa cepebpa (I), BoccTaHOBNEHME, BPOXEHME [TIOKO3bI), HAXOXKAEHVE B NpUpoae, NPUMEHeHne

FNIOKO3bI, BUONOrMYecKas porb B KU3HEAEATENbHOCTU OpraHnamMa Yernoseka. PoTocuHTes. PpykTosa

Kak U30Mep rMoKO3bI.

26. YrneBoabl: Aucaxapuabl, nonucaxapuabl

Caxaposa — npeacTaBuTenb AWCAxapuaos, MOPONM3 Caxaposbl, HaXOXAEHWe B npupoae U

NnpUMeHeHwe.

Monucaxapuabl: Kpaxman W Lenmionosa Kak npupoaHbie nonuMepbl. CTpoeHue kpaxmana u

Lennonossl, (U3NYECcKNe 1 XMMUYECKNe CBOMCTBA Kpaxmana (rMaponvs, KayecTBeHHas peakums ¢

nogom).
Tema 5.4. CogaepxaHue y4e6HOro matepuana OK 01
Pr3nKo-xMM14eckmne 27. MpakTuyeckasn pa6ota Ne8. «HomeHknaTypa KucropogocoaepXalmx OpraHMuYeckux OK 02
csouctea coeiMHEeHUN». OK 04
KNCNOPOAOCOAEPKAWMNX | TpyppanbHas M MeXayHapogHas HOMEHKNaTypa, XUMWYeckue CBOWCTBA, Cnocobbl MOMyYeHUs
OPraHN4ECKNX COBAVNHEHN | onyin10B 11 (peHOMOB, KApPBOHOBBLIX KUCAOT M 3PMPOB, anbAerMaoB U KETOHOB. COCTaBMEHUE CXeM

peakuun (B TOM 4ucrie MO MPEASIOKEHHbIM LiernoYkaMm MNpeBpaLleHnil), XapaKTepusyrLmnx

XUMUYECKME CBOWNCTBA KMCIIOPOAOCOAEPKALLMX OPraHNYECKNX COEANHEHNI.

28. lMpaktnyeckaa pabora Ne29. «Xumumyeckme un  dumsnyeckme cBoOUCTBa

KMCNOPOAOCOAEPKALMX OPraHMYEeCKNUX COeANHEHNAY.

MpoBeaeHne, HabMOOEHWe W OnuUCaHWe [EeMOHCTPALMOHHBLIX OMbITOB: [OPEHWe ChupTOB,

KayeCTBEHHble peakuMM OOHOATOMHbIX ChAMPTOB (OKMCreHue 3dTaHona okcugoM wmeau  (I)),

MHOrOaTOMHbIX CNUMPTOB (B3aMMogencTeme rnvuepuHa c rugpokeungom meaum (ll)), anbgermgos

(okncneHve amMMmuavHbIM pacTBopoMm okcuaa cepebpa(l) n rmgpokengom meam (1), B3anmoaencraeme

Kpaxmarna C VO[0M), U3y4YeHWNEe CBOMCTB PacTBOPa YKCYCHOW KUCIOTbI.
Paspen 6. AsoTcogepxaliume opraHM4eckme coeanHeHus OK 01
Tema 6.1. CogaepxaHue y4e6Horo matepuana OK 02
AMUHbI. 29. AMUHbI. AMMHOKUCNOTLI. Benku OK 04
ézlﬁ:momcnoml. AMUHBI: METUNaMVWH — MNPOCTeLINi NPeACcTaBUTENb aMUHOB: COCTaB, XVMMMWYECKOe CTPOEHMe,

U3NYECKME N XMMUYECKNE CBONCTBA, HaXoXaeHe B NpUpoae.
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AMMHOKMCAOTBI Kak amMdoTepHble OpraHu4eckne coeauHeHus. dPusnyeckne u XuMmU4Yeckme
CBOWCTBA aMWHOKUCNOT (Ha npumepe rnuumnHa). buonormyeckoe 3HayeHMe aMUHOKUCHIOT.
MenTnabl.

benkn kak npupogHble nonumepsbl. lNepBunyHasn, BTOpUYHast M TpeTudHas CTpykTypa 6enkos.
Xvmnyeckune cBoncTBa 6ENKoB: rmaponns, AeHatypauusi, Ka4eCTBEHHbIE peakumm Ha Gernku.

30. [lMpaktnyeckaa pabota Ne10. «CsomcTBa asotocogepXawux OpraHUYecKux
coelUHEeHUN».
dusnyeckme M XMMmmyeckme CBOMCTBA aMMHOB (peakuun C KUCNOTaMu U FOPeHUs) U aMUHOKUCIIOT
(Ha npumepe rmuumHa). HabniogeHne m onucaHwe OEeMOHCTPAaUMOHHBLIX OMbITOB: AeHaTypauus
GenkoB Npu HarpeeaHWu, LBETHbIE peakunmn 6enkos.

Pasgen 7. BoiIcOKOMoOneKynsipHblie coeaguHeHUs OK 01
Tema 7.1. 31. nMpakTuueckas pa6ota Ne11. «CuHTe3, aHanu3 M  knaccudmKauus OK 02
MNnacTtmaccel. BbICOKOMOJIEKYNSPHbIX COeANHEHUN. OK 04
Kayuykn. BonokHa OCHOBHbIE MOHATUSA XUMUWN BbICOKOMOSEKYNSPHbLIX COEQUHEHUIA: MOHOMEP, NONMMEpP, CTPYKTYpPHOE oK 07
3BEHO, CTeneHb nonumepusauumn, cpegHas monekynspHas macca. OCHOBHble MeToAdbl CUHTEe3a MK 1.1
BbICOKOMOJIEKYNSAPHbBIX COEOUHEHUA — nonuMmepusaums u nonukoHaeHcaumsi. O3HakomrneHue ¢ nK 3.5
obpasuyamn nNPUPOAHBIX M WUCKYCCTBEHHbIX BOJSIOKOH, MNflacTMacc, Kay4yykoB: MfacTmacchl ’
(monnaTuneH, NoNMNPONUIEH, NOSIMBUHUIIXOPUA, NOMUCTUPON); HaTypanbHbI U CUHTETUYECKNE NK6.1
Kayuyykn (6yTagMeHOBbIN, XIOPOMPEHOBLIN W M3OMNPEHOBbLIN); BOJIOKHA (HaTyparibHble (XMOMOK,
LUEepPCTb, LWENK), WCKYCCTBEHHble (aueTaTHoe BOJSIOKHO, BWCKO3a), CUHTETUYECKMe (KanpoH u
naBcaH).
KoHTponbHas pa6oTa 3 a7 32. KonTponbHasa pabota 3 CTpykTypa u CBOMCTBa OpraHM4ecKux BelecTB (Mo pasgenam
MpoceccnoHanbLHO OpUEeHTUPOBaHHOE coaepKaHue (coaepxaHue NpUKNagHoro Moayns)
Paspen 8. Xumusa B 6bITYy U NPOM3BOACTBEHHOWN AeATENBLHOCTU YerioBeKa
33. Xummnuyeckme TexHonornm B noBcegHeBHON U NpodecCNoHanNnbHON AeATeNbHOCTH OK 01
yenoBeka OK 02
MpaBuna akonormyeckn LenecoobpasHoro nosegeHns B 6bITy M TPyooOBOW AEATENBHOCTM B LIENAX OK 04
Tema 8.1. COXpaHEeHUs1 CBOEro 340POBbsi U OKpyXXaloLen npupoaHoOW cpedbl, ONacHOCTb BO3OENCTBUSA Ha OK 07
XuMAdeckue  TexHonory| KVBbIE OPraHN3Mbl OPraHNYeckMX BELLECTB OTAENbHbIX KNaccos (yrmeBogopoapl, CnmpThI, d)eHOJ'IbI: K 1.1
5 NOBCEAHEBHON XnopopraHu4eckMe npov3BOAHbIe, anbaervabl U Ap.), nokasaTtenb npeaenbHO AonyCTUMOWN K 3'5
- | KOHLLEHTpaLuun 1 ero Ucnosnib3oBaHue. :
n npogeccnoHanbHom - o .
Ponb xuMun B o6ecneyeHnm 3KoNnornyeckon, aHepreTUIeckon 1 nuiLLeBo 6e3onacHoOCTH, pa3BuTum MK 6.1

OeATernlbHOCTUN YenoBeKa

MEAMUMHbI, CO3OdaHMM HOBbIX MaTepuanoB (B 3aBUMCMMOCTM OT Buga npodheccrmoHanbHoM
[esITeNbHOCTM), HOBbIX UCTOYHUKOB SHEPTUM (anbTepHATUBHbIE NCTOYHUKN 3HEPrUN).

Xumusi n 30opoBbe YernoBeka. MoHATMEe 0 Hay4YHbIX METOAaxX NO3HAHUS BELLECTB M XMMUYECKNX
peakuuit. MpeacrtaBneHns 06 o6LWMX HayYHbIX NPUHLMNAX NPOMbILLIIEHHOTO NOMyYeHus:

21




BaXKHENLLMX BELLECTB (Ha NnpumMepax Npon3BoACTBa aMmMMaKka, CEPHOM KUCNOTbI, MeTaHona).
Xumus 1 300pOBbe YeroBeka: npaemnna 6e3onacHoro MCNofb30BaHUS NeKapCTBEHHbLIX NPenapaTos,
ObITOBOM XMMUW B MOBCEOHEBHOW XU3HU.

34. MNpakTnyeckan pad6ota Ne12. «[lpumeHeHne XMMMUYECKNX BELLECTB U TEXHOJIOTUN C OK 01
yyeToMm Oyayuien npoceccnoHanbHON AeATEeNbHOCTUY. OK 02
PeleHune kernc-3agay no Temam: nueBble NPOAYKTbl, OCHOBbI paLUOHaribHOro NUTaHNS, OK 04
BaXXHeNLMe CTPOUTENbHbIE N KOHCTPYKLUMOHHbIE MaTepuarbl, CeNbCKOXO3SIMCTBEHHOE 2 OK 07
NPOM3BOACTBO, KPACKW, CTEKIO, KepaMuka, MaTepuanbl ANs 9NEeKTPOHUKN, HaHOMaTepuarnbl,

TEKCTUNbHbIE BOSIOKHA, UCTOYHUKM SHEPIMKN, OpraHMYecKkMe n MuHeparnbHble yaobpeHus, MK1.1
NeKapCTBEHHbIE N KOCMETMYECKME NpenapaThbl, OblIToBast XMMus, Matepuarnbl U3 UCKYCCTBEHHbIX U MK 3.5
CUHTETUYECKMX BOSOKOH. MK 6.1

35. MNpakTnyeckan pabora Ne13. 3awuTta KeMcoB.
3awwmra: MNpegcraBneHne pesynbTaToB peLLleHns Kerc-3agay B hopme MMHU-A0KNaaa 2
(oonyckaeTcst ucnonb3oBaHWe rpadnyeckux U Npe3eHTaumoHHbIX MaTepuanos)

36. NpomexyTo4yHasa aTTecTauma no gaucumnnuHe (omddepeHUMpPOBaHHbIN 3a4€T) 2
Bcero 72
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3. YCNOBUSA PEAJIU3ALIMU MPOIPAMMbI OBLLEOBPA3OBATEJIbBHOM
ANCLUNITUHDI

3.1. Tpe6boBaHMA K MUHMMaNbHOMY MaTepuanbHO-TEXHUYECKOMY obecne4vyeHuto

Ana peanu3auun nporpaMmMmbl  AUCLUMNIMHBLI - OOMKHbI  ObITb  NpPeayCMOTpPEHbI
cnegywowme cneuvanbHble MNOMELLEHUs:: Y4eObHbIn  KabuHeT xumunm u/vnn  y4ebHomn
Xnmundeckom nabopaTtopun.

O6opynoBaHue y4yebHOro kKabuHeta (HarnsgHble nocobus): Habopbl
LIapOCTEPXKHEBBLIX MoAeNen MOMeKyn, MOAENn KpUCTaniMYecKux peLleToK, KOSneKLmu
MNPOCTbIX U CIIOXHbIX BELECTB U/UNN KONMEKUUN NONMMEPOB; KOMNMEKUMS FTOPHbIX Nopoa U
MuHepanos, Tabnuua MeHgeneeBa, yyebHble unbMbl, LMdPoBblIE 0OpasoBaTesnbHbIE
pecypchbl.

TexHunyeckmne cpeacTBa o6y4HeHUA: KOMMNbIOTEP C YCTPOMNCTBAMM BOCNPOU3BEOEHNS
3ByKa, MPUHTEP, MYfbTUMEAMA-MPOEKTOP C 3KPaHOM, MynbTUMeOMrHas OOocKa, yKaska-
npeseHTep ANs Npe3eHTauni.

O6opynoBaHue nabopatopum M paboumx MecT nabopaTopum: MEH3YPKMU,
NMNeTKN-KanenbHULbl, TEPMOMETPbI, MUKPOCKOM, Iyrbl, NpeAMETHbIE U NMOKPOBHbIE CTEKNA,
nNaHWweTbl AN KanenbHbIX peakuuin, douneTpoBansHas bymara, NpoMbIBasniku, CTEKISAHHbIE
npobupkK, pes3nHoBble NPoOKK, oHapUKKN, Habop pPeakTUBOB, CTEKMNSHHbIE MNanoYKy,
LWTaTMBbI A48 NPOBUPOK; MEPHbIE LMANHAPLI, BOPOHKN CTEKNAHHbBIE, BOPOHKW AeNUTEeNbHbIE
uunuHgpudeckne (50-100 mrn), CTynkm € nNectukoMm, dapdopoBble Yallku, MUHLUETHI,
GunbTpbl GymMaxHble, BaTa, Mapnsi, 4YacoBble CTekna, 9NeKTponnuTKn, nabopaTopHble
LUTATMBbI, CNUPTOBbLIE FOPESIKK, CMWUYKKU, NpMbop Ana nonyyvyeHusa rasoB (unu npobupka c
ra3ooTBO4HOM TpPyOKOW), AepxaTenu ans npobupok, CKASHKU ONS XpaHEeHUsl peakTUBOB,
pasgatoyHble NOTKM; xumumyeckme crtakadbl (50, 100 m 200 mn); wnatenun; NUHUETHI;
TUrenbHbIE WNNLbI; CEKYHOOMEPDLI (TanMepsbl), MepHble Npobupkn (Ha 10—20 Mn) n MepHble
konbbl (25, 50, 100 n 200 mn), BogsHaa 6aHa (MM TepMOCTaT), CTEKNSAHHbIE NarOuYKy;
KOHM4eckne konbbl ana TutpoBaHus (50 u 100 mMn); WMHAMKATOPHbLIE MOMOCKM Anis
onpegenexHmsa pH wn cTtaHgapTHas MHAMKATOpPHas LWKana; YHMBepcasnbHbI MHOMKATOP;
nunetkn Ha 1, 10, 50 mn (unu gosatopbl Ha 1, 5 1 10 mn), GopeTkn ANA TUTPOBaHUS,
MeguumnHckme wnpuubl Ha 100-150 mn, nabopatopHbie W/UnNu aHanuTuyeckue eecbl, pH-
MeTpPbl, CyLUUITbHLIN WKag, n gp. nabopatopHoe obopyaoBaHue.

3.2. UnhbopmaumoHHOe obGecneyeHne peanusauum nporpaMmmol

1. [Ona peanu3aumm nporpammbl  OMBNMOTEYHbIN  (POHO obBpasoBaTenbHOM
opraHusauun [OfKEeH WMEeTb nevaTHble W/unuM 3nekTpoHHble obpasoBaTefibHble U
MH(POPMAaLMNOHHbBIE PECYPCbl, PEKOMEHAOBAHHbIE AN UCNONb30BaHMs B 0bpa3oBaTenbHOM
npouecce, He cTapLue 5 feT ¢ MOMeHTa U3aHus.

2. PekomeHOyemble nedaTHble u3gaHus no peanusauum obuieobpasoBaTenbHON
ANCUMNANHBI NpeaCTaBNeHbl B METOANYECKMX PEKOMEHLAUNAX NO OpraHM3aunm obyyeHus.

OCHOBHbI€ UCTOYHUKMU

1. MNabpuensaH, O.C. Xumua. basosbin ypoBeHb. 10 kn.:yyebHuk / O.C. abpuensH. - 7-e
n3g., ctepeotun. - M.: flpocpa, 2019. - 191 c.: nn.
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2. labpuensaH, O.C. Xumusa. 11 knacc. basosbin ypoBeHb: y4ebHuk /O.C. MabpunensH.-8-e-
nag., crep. - M.: llpodba, 2013. — 223 c.: vn.

HononHuTenbHble NCTOYHUKN
1. NabpuensH, O.C. Xumus: yyeb. ana crtya. npodp. y4eb. 3aBeaenunn / O.C. MNabpuensH,
N.I". OctpoymoB.— M., 2008. - 336 c.
2. NabpuengaH, O.C. Xumua B TecTax, 3agadvax, ynpaxHeHusx: y4eb. nocobue gns crya.
cpea. npod. y4ebHbix 3aBeaeHuii / O.C. MabpuensH, I.I. JleicoBa. — M., 2008. - 224 c.
3. Lisetkos, J1. A. OpraHudeckaa xumuna 10 — 11knacc. y4ebHrk ana obeobpasoBaTenbHbIX
yupexgenun / J1. A. LiseTkos. - M.: BIIAOOC, 2008. - 271c.
4. Xumung. 3agadHuk: yyebHoe nocobue anga cpegHero npodeccmoHanbHoro obpasoBaHus /
HO. A. Ilebenes [u ap.] ; nog obuwen penakunen . H. ®ageesa. — Mockea: 3gatenscTBo
OpawnT, 2023. — 236 c.

MUHTepHeT — pecypcChbl

1. EpoxuH KO.M. Xumusi: aneKTpoHHbIN y4ebHuk / KO.M. EpoxuH. — M: Akagemus, 2014.
2. bnbnuoteka Hay4yHOM N CTyAEHYECKON MHGOpMauuM [ONEKTPOHHLIN pecypc]. - Pexnm

poctyna: http://bibliofond.ru.- (data obpaweHusn 20.05.2025).

3. buorpadum n3BecTHbIX Ntoaen [NEKTPOHHbIN pecypc]. - Pexum goctyna: aneKTPOHHbIN
agpec http://biography.globala.ru/.- (Qata obpaienuns: 25.05.2025).

4. XXypHan «Xumuay [OnekTpoHHbIN pecypc]. - Pexum goctyna: http://him.1september.ru. .-
(daTa obpawweHnsa: 12.05.2025).

5. HayyHas anekTpoHHaa 6ubnuoTeka [ONeKTpOHHbIM pecypc]l. — Pexum pgoctyna:
www.http://www.elibrary.ru/defaultx.asp. - (Jata obpaiuenus: 15.06.2025).

6. OdbmumanbHbin cant MuHuctepctea obpasoBaHns 1 Haykn PO [OnekTpoHHbIN pecypc]. -
Pexunm goctyna: http://www.mon.gov.ru.-(lata o6paweHums: 13.04.2025).

7. CnoBapu 1 3HUMKIoneann [ONeKTPoHHbIN pecypc]. - Pexum poctyna: http://percent-
sch86.narod.ru.- (daTta obpaweHuns: 25.05.2025).

8. XumMns B LIKOME: - HAY4YHO-TEOPETUYECKUA U METOAUYECKUI XKypHan [ONeKTPOHHbIN
pecypc]. - Pexum goctyna: http://window.edu.ru.. - (Jata obpaweHunsa 13.06.2025).
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4. KOHTPOIb U OLIEHKA PE3YJIbTATOB OCBOEHUA OBLEOBPA30BATEJIbHON
ANCLUNJTTUHDI

KoHTpornb u oueHka pesynbTaToB OOy4YeHWsi OCyLLeCTBRseTCA npenofaBaTenemM B
npouecce NpoBefeHUst NMPaKkTUYEeCKUX 3aHATUA 1 nabopaTopHbix paboT, TeCTUpoBaHus, a
TakXke BbINOSIHEHMSA 00yYaoLWUMNCA MHAMBUAYANbHbLIX 3a4aHUIN, NPOEKTOB, UCCNEeL0BaHWN.
PesynbTatel 00y4eHWss onpedensioT, 4To obyvarowmecss LOMMKHbI 3HATb, MOHMMAaTb U
AEMOHCTPMPOBATh NO 3aBEPLUEHUN N3YHEHUS OUCLUMNINHBI.

Ana dopMMpOBaHNA, KOHTPOMSE W OUEHKM pes3ynbTatoB OCBOEHUS y4ebHOoM
ANCUUNIINHBI UCMOMb3YEeTCA CUCTEMA OLEHOYHbIX MEPONPUATUIA, npeacTasnsowas cobown
KOMMMeKC Yy4eOHbIX MEeponpuUATUA, COrMacoBaHHbIX C pesynbTaTamu obyveHuss u
cchopmynunpoBaHHbIX ¢ yyeTtom GIrOC COO (npeameTHble pe3ynbTaThl MO AUCUUNIIMHE) U

drocC Crio.
Ne | OK/MK Mogyne/Pasaen/Te Pesynurar TuUnbl OUEHOYHbIX MEPONPUATUI
Ma obyueHus
| OcHoBHoOe cogepXxaHue
1 Paznen 1. PopmynupoBaTb
TeopeTnyeckue D
OCHOBbI XMMUMU MOHATUA U
3aKOHbI XUMUMN
1.1 [OK01 |OcHoBHblE OcHoBHble 1. Tect «CTpOeHne aTOMOB XMMUYECKUX
XUMn4eckune KOJIMYECTBEHHbIE  |3NIEMEHTOB M NPUPOLA XMMNYECKOWN CBA3NY.
NMOHATUSA U 3aKOHbI, [3aKOHbI B XMUK U |2. 3a4aymn Ha coCTaBneHne XumMmyeckmnx opmyn
CTPOEHME aTOMOB  |pacyeTbl No OBYXaTOMHbIX COeANHEHWI (OKCMAOB, CyNbdnaos,
XUMUNYECKNX YpaBHEHUSIM rmapwuaos u T.n.).
3MEeMEHTOB XUMUNYECKNX 3. 3agaHnsa Ha MCNOoNb30BaHME XUMNYECKON
peakuminy. CUMBOJIVKN N Ha3BaHWI COeANHEHUN MO
HOMEHKIaType MexXayHapogHOoro corsa
TeopeTU4ecKom N NPUKNagHon XmmMmm mn
TpMBMArbHbIX HA3BaHUI ON1s1 COCTaBNEHUS
XUMUYECKNX POPMYIT COEOUHEHUIN OTAEMBHbIX
KIaccos.
1.2 |OK 01 |[Mepuogmnyecknin XapaktepusoBaTb |1. [NpakTuyeckue 3agaHus Ha yCTaHOBIEHNE CBA3M
OK 02 |3aKOH U XUMMN4eckune MeXay CTPOEHMEM aTOMOB XMMUYECKMX SIEMEHTOB
MK 1.1 |leproandeckasn 3NEeMEeHThI B 1 NEPUONYECKUM U3MEHEHNEM CBOMCTB
Nk 3.5 |cvcrema COOTBETCTBUM C UX |XUMUYECKUX INEMEHTOB U NX COENHEHUN B
XUMUNYECKNX .
MK 6.1 ANEeMEHTOR NoroXeHuem Bu COOTBETCTBUU C nonoxeHnem Neprnognyeckomn
1. . MeHgeneesa, |N€p1oan4eckor cucrteme.
VX CBSI3b C cucrteme 2. MNpaKTUKO-OpUEHTUPOBAHHbIE TEOPETUYECKME
COBPEMEHHOIA XUMUNYECKNX 3alaHNs Ha XxapaKTepm3aumio XMMUYECKMX
Teopueil cTpoenusi  [2nemenTos LW, |anemeHToB: «MeTannuyeckue / HemeTannuyeckue
aTOMOB MenaeneeBa CBOWCTBA, 3NEeKTPOOTPULATENBHOCTL N CPOACTBO K
3ANEKTPOHY XMMUYECKNX SNIEMEHTOB B
COOTBETCTBME C NX SNEKTPOHHbLIM CTPOEHUEM U
NONOXEHWEM B NEPUOANYECKON CUCTEME
XumMmmnyeckunx anemeHtoB .. Mengeneesa»
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1.3 [OK01 [ CtpoeHue Coctaensatb 1. Tect «CTpoeHne aToOMOB XMMUYECKNX
BelwecTea XUMnyeckue 3MEMEHTOB 1 NpUpoaa XMMUYECKON CBA3N.
v npupona copmynbl 2. 3afjaum Ha cocTaBneHne XMMUYECKUX (popmyr
ﬁ%ﬂ:ﬁ%’;ﬂgﬁsmm' coeJUHEeHU B HeopraHN4Yecknx CoeANHEHUN. )
BELECTB cooTtBeTCcTBMM cO |3. BagaHus Ha I/ICI'IOJ'Ib?OBaHVIe xmmvmquKow
CTeneHbto CYMBOJIMKN N Ha3BaHWI COeQMHEHNI MO
OKUCNEeHns HOMEHKNaType MeXayHapOA4HOro cok3a
XUMUNYECKNX TEOPETUYECKOW M NPUKINAZHOM XUMUA U
3N1eMEeHTOB, TPUBMAnbHbIX Ha3BaHW ANSA COCTaBMeHUs
ncxoas m3 XMMUYECKNX hOPMYIT HEOPraHUYECKNX COEQUHEHMNI
BarieHTHOCTM U OTAENbHbIX KIaccos.
anekTpooTpuuarten
bHOCTU
1.4 |OK01 |(Knaccmudukaums, [aeatb HaseaHna |1. Tect «HomeHknaTypa n Ha3BaHue
OK 02 |1 HOMeHKnatypa No HOMEHKIaType |HeopraHMYeckMx BeLwecTB NCXoas ns nx
HeopraHU4eckux MEeXyHapPOAHOro  |XMMMUYECKOM (DOPMYIIbl MW COCTaBMEHNE
BéllecTs colo3a XumMmndeckon oopmynbl UCXoaa U3 HasBaHUSA
TEOPEeTUYECKON N |BeLecTBa N0 MeXAyHAaPO4HOW UNu TpuBMarnbHOM
NPUKIagHoON XMMUN |HOMEHKNAaType».
N TpMBManbHbIE
HasBaHua Ang
COCTaBrieHus
XUMUNYECKNX
doopmyn
HeopraHN4ecknx
COeNHEHUN
OTAENbHbIX
Knaccos.
1.5 [OK01 |[Tunbl xumudeckux |CoctaBnaTb 3agayun Ha cocTaBrieHMe YpaBHEHWIA peaKkLUmi:
peakuui XUMM4eckume — COeaVHEHVS, 3aMeLLEeHNS, pa3noXeHusi, obMeHa;
peakumm n — OKUCIIUTENBHO-
onpeaenaTb TUN  |BOCCTAHOBUTENbHbIX PeaKUMN C MCNOSNb30BaHNEM
peakummn MeToAa dnekTpoHHoro 6anaHca.
2. 3agaym Ha pacyeT macchl BelecTsa unm
obbéma
rasoB MO M3BECTHOMY KONMYECTBY BELLECTBA,
mMacce unm o6bLEémy O4HOro 13 y4acTBYHOLUX B
peakuunn BELLLECTB; pacyEThbl
maccbl (06bEéMa, KonnyecTsa BeLLEeCTBA)
NPOAYKTOB peakLummn, ecnv ogHo 13 BELLLECTB MMeeT
npumecu
1.6 |[OK01 |[CkopocTb XapaktepusoBaTb |[1pakTUKO-OpUEHTUPOBAHHLIE TEOPETUYECKNE
OK 02 |XMMUHECKnX BIsiHNE 3a4aHus Ha aHanus akTopoB, BNUSAOLWMX Ha
MK 1.1 [Peakuun. KOHLLeHTpaLum M3MEHEHNEe CKOPOCTU XVMMUYECKON peakLvu.
MK 3.5 ;(:QAHM:;;(I:(;: pearnpyroLmx [MpakTnKo-opueHTUPOBaHHbIE 3aaHNA Ha
MK 6.1 BELLECTB U npumMmeHeHue npuHuuna Jle-lWartense ansa
TemnepaTypbl Ha  |HaXOXOeHUs HanpaBfeHUs CMeLLEHNsSI paBHOBECUS
CKOPOCTb XMMUYECKOW peakuun n aHanma hakTopos,
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XUMUYECKNX
peakuui
XapaktepusoBaTtb
BNUSIHNE
N3MEHEHMS
KOHLIeHTpauuu
BELLIECTB, peakumm
cpeapl n
Temnepartypbl Ha

BINVSIOLMX HA CMELLEHNE XMMMUYECKOTO
paBHOBeECHS

CcMelLeHne
XUMNYECKOTO
paBHOBeCUS
1.7 |{OK01 ([PactBophl, Teopua |CocTtaBndatb 1. 3agaHua Ha cocTaBneHne MoONeKynsapHbIX U
OK 02 |9neKTponuTUYecKo |ypasHeHus WOHHBIX peakuuin ¢ y4acTmem K1croT, OCHOBaHUN U
OK 04 |Aviccoumaumnn n XUMUYECKUX coreil, yCTaHOBIIEHNE U3MEHEHMS KUCITOTHOCTM
OK 07 |VoHHEIN obmen peakuun NOHHOro  |cpeapl
MK 1.1 obmeHa ¢ 2. 3agayn Ha pacTBopbl
MK 3.5 y4yacTnem 3. JlabopaTtopHas paboTta «[lpurotToBnexHune
MK 6.1 HeopraHn4yeckux |[pacTBOPOBY.
BELLECTB
2 XapaktepusoBaTtb
Pasgen 2. CBONCTBA KoHTponbHas pab6oTta Ne 1-2 CtpoeHue
HeopraHu4ieckas BellecTBa U XMuMmu4yeckme peakumu. CBoncrea
Xnmus Heoprahuteckux HeopraHu4yeCcKux BellecTB
BelwecTB
2.1 |OK 01 |®Pusnko-xumu4yeckume |YcraHaBnmeaTb 1. Tect «OCOBEHHOCTU XMMNYECKUX CBONCTB
OK 02 |cBoncTBa 3aBUCUMOCTb OKCWOOB, KACIOT, OCHOBaHMN, aMpOTEPHbIX
OK 04 |HeopraHuyeckux dmn3mKo- rMMOPOKCUAOB U CONen».
MK 1.1 |BeliecTts XUMUNYECKNX 2. 3agaHus Ha cocTaBriEHNE ypaBHEHNI
MK 3.5 CBOWCTB XUMUYECKNX peaKkumi C ydacTueM npocCTbIX U
MK 6.1 HEeopraHM4YeckMx  |CINOXHbIX HEOPraHNYeCKNX BELLECTB: OKCUAOB
BeLecTB OT MeTannoB, HEMeTannoB N amOTEPHbIX

CTPOEHUSA aTOMOB
N MOnekyn, a
Takke Tuna
KpucTannuyeckom
peLleTku

CocrtaBnsaTtb
peakumm
coeUHeHus,
pa3noxeHus,
obmeHa,
3aMelLLeHns,
OKUCIUTENbHO-
BOCCTaHOBUTENbH
ble peakuum

3M1eMEHTOB; HEOPraHNYECKNX KUCIOT, OCHOBAHUN U
amMdOTepHbIX MMAPOKCUA0B, HEOPraHNYECKNX
Conewn, xapakTepusyLnx nx CBONCTBA N CNOCO6bI
nonyyeHus.

3. MpaKTNKO-OpNEHTUPOBaHHbIE TEOPETUYECKME
3ajaHus Ha CBOWCTBA M NonyyYeHne
HeopraHM4yecknx BeLLecTB

2. 3apgaym Ha pac4yeT macchl BeLecTsa unm
ob6béma

rasoB No M3BeCTHOMY KONMYECTBY BELLECTBA,
mMacce unm o6bLEMy O4HOMo 13 y4acTBYHOLLUNX B
peakuuu BeLecTB; pacyéThbl

maccbl (06bEéMa, KonnyecTsa BeLLEeCTBA)
NPOOYKTOB peakumu, eCnm O4HO U3 BELLECTB UMeeT
npumecu
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2.2 |OK01 |NgeHTndmKaums NcenepoBaTb 1. MpaKkTUKO-OpMEHTMPOBAHHbIE 3a4aHNS MO
OK 02 |HeopraHuyeckux Ka4yeCTBEHHbIE COCTaBNEHUIO XMMUYECKNX peaKLnin C y4acTUeM
OK 04 |BeuwiectB peakummn HeopraHNM4yecKMx BELLECTB, UCNOMb3yeMbIX OS5 UX
HEOPraHU4YecKNx  |MAEHTUMKALMN.
BeLLeCcTB 2. NabopaTtopHas pabota «MaeHTudunkaums
CoctaensaTb HEeopraHN4YeCcKNX BELLLECTBY.
ypaBHEHNS
XUMUNYECKNX
peakuumn NOHHOTO
obmeHa ¢
yyactmem
HeopraHN4ecKnx
BELEeCTB
3 Paspen 3. UccnepoBaTb KoHTponbHas pabota
TeopeTnyeckue CTpOEHMuEe n «CBOMCTBA HEOPraHN4YeCKMUX BeLLeCTB»
OCHOBBI CBOMCTBa
OopraHu4yeckomn HeopraHu4ecKux
XUMUU BeLlecTB
3.1 |OK 01 |Knaccudmkauus, Knaccudpuumposart (1. Tect «HomeHknaTypa n HasBaHMe OpraHUYeCcKnx
CTpOEeHME " b HEOPraHM4Yeckne |BeLLECTB MCXOASA U3 UX XUMUYECKON hopMynbl nnn
HOMeHKnaTypa BellecTBa B COCTaBNEHNEe XMMN4eCKon bopmynbl UCXOAs U3
OpraHn4yecKkmnx COOTBETCTBMM C UX |Ha3BaHWs BELLECTBA N0 MeXAyHapOAHOW Unu
BeLLecTB CTPOEHNEM TPMBUAITbHON HOMEHKITIATYpe».
2. 3agaun Ha pacyeT MaccoBow onu (Macchl)
XMMUYECKOrO 3rieMeHTa (CoeaAnHEHUs) B Monekyne
(cmecwm).
3. lMpakTn4yeckune 3agaHunsa no knaccudmkauum,
HOMEHKNaType 1 XMMUYeCKUM chopmynam
OpraHMYecKnX BELECTB Pa3fiMYHbIX KITaCCOB.
4 UccnepoBaTthb
Paspen 4. CTpOEHMe u
Yrnesogopoabl cBOMCTBa
yrneBoaopoaoB
4.1 |OK01 |YrneBogopoabl n ux |Knaccugpuumposart |1. 3agaHusa Ha cocTaBreHNe Ha3BaHWM
OK 02 [npupoaHble b OpraHnyeckue OpraHN4YeckmMx coOeanHEHM No TPUBMANbHOWM UMK
OK 04 |1UCTOYHMKM BellecTBa B MEXOyHapo4HOW CUCTEMATMYECKON HOMEHKNaType.
MK1.1 COOTBETCTBUU C UX |2. 3adaHus Ha cocTaBNeHne NOMHbIX U
MK 3.5 CTpOEHMEM COKpALLEHHbIX CTPYKTYPHbIX (DOPMYN OpraHn4eCcKmnx
MK 6.1 BELLLECTB OTAENbHLIX KNaccoB.

3. 3agaun Ha onpeaeneHne NnpocTenLlen
dopMyrbl OpraHMYecKo MoneKyrbl, ICX0As U3
arnemMeHTHoro coctasa (B %)
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4.2 |OK02 |Pusmko-xmmuyeckme |YcraHasnmeaTb 1. 3agaHusa Ha cocTaBneHne ypaBHEHNI
OK 04 |cBoucTBa 3aBMCUMOCTb XUMUYECKNX PeaKLMIi C y4acTMEM OpraHUYeCcKnX
yrnesogopoaos dur3mKo- BELLECTB Ha OCHOBaHWM UX COCTaBa U CTPOEHUSI.
XUMMNYECKNX 2. 3agaHus Ha cocTaBrieHNE ypaBHEHMI
CBOWNCTB XMMUYECKUX peaKkLmi, UIMIOCTPUPYOLLNX
OpraHnyecKnx XMMUYECKNE CBOWCTBA C Y4€TOM MEXaHU3MOB
BeLlecTB OT NpoTeKaHWs JaHHbIX peakunin 1 reHeTU4eCKon
CTPOEHNSA MOMEKYS |CBSA3M OpPraHMYeCcKnX BELLECTB Pa3HbIX KaccoB.
3. PacyeTHble 3ag4a4un No ypaBHEHUSM peakumin ¢
y4yacTueMm opraHM4Yecknx BeLecTB.
4. JlabopaTtopHas pabota «CaoKcTea
yrnesogopoaoBy.
5 UccnepoBatb
Pa3pen 5. CTpoOeHune n
Kucnopopocogepx |cBonctea
awue Kucnopopocoaep
opraHuyeckue xKawmx
coefuHeHus OpraHM4eckux
coeAUHeHun
5.1 [OK01 |CnupTbl. ®eHon Wccneposatb 1.MpakTnUKo-opMeHTUPOBAHHbIE 3adaHNA MO
OK 07 CTpOEHME " COCTaBJIEHNIO XMMNYECKUX peakuum C y4acTuem
CBOWNCTBA CMMPTOB |OpraHNYecKMX BELLECTB, B T.4. UCNONb3yeMbIX ANs
nxX ngeHTndmKaumm B 6bITy 1 MPOMBILLSIEHHOCTM.
5.2 [OK01 |Anboernabl. WNcecnepoBaTb 1.MpaKTNKO-OpnNeHTUpOBaHHbIE 3a4aHNA MO
OK 02 |KapboHoBble CTpOEHME " COCTaBJIEHUIO XMMUYECKUX peakuumn ¢ y4acTuem
OK 04 |kucnorbl. CBOKCTBa OpraHn4yecKux BeLecTB, B T.4Y. UCNOSIb3YyeMbIX AN
CnoxHble acmpsbl anb4ernaos, nxX ngeHTndmrKaumm B 6bITy 1 MPOMBILLSIEHHOCTM.
KapboHOBbIX
KMCNOT, CITOXHbIX
agmpoB
5.3 [OK01 |Yrnesopgbl Wccneposatb 1.MpakTnUKo-opMeHTUPOBAHHbIE 3a4aHNA MO
OK 02 CTpOEHME " COCTaBNEHUIO XMMNYECKNX peakLnn ¢ yyacTnem
OK 04 CBOWCTBA OpraHMyecKknx BELECTB, B T.4. UCMONb3yeMbIX 4S5
yrneBoaoB nx naeHTndmrKaumm B 6bITy Y MPOMbILLSIEHHOCTH.
5.4 |OK01 |®usnko-xumuyeckue |MiccneposaTb 1.MpakTnKo-opneHTMpPoBaHHbIE 3aaHusA No
OK 02 |cBouncTea dmsnko- COCTaBNEHUIO XUMNYECKNX peakLnin ¢ yyacTnem
OK 04 |kucnopopocoaepxa [Xumudeckme OpraHn4yeckux BeLLeCTB, B T.4. UCNONb3yeMbIX A5
LLIMX OpraHMYecKnx |cBoNCTBa nx naeHTndmrkaumm B 6bITy Y MPOMbILLSIEHHOCTMU.
coeavHeHun Kncnopogocoaepx
awmx
OpraHnyecKnx
coeNHEHUN
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6 UccnepoBaTtb
Pazpen 6. CTpOEHMe u
AsoTcoaepxalwme |CBOMCTBA
opraHuyeckue asorcoaepxawmx
coeauNHeHus OpraHu4YecKux
coeauHeHun
6.1 |OK01 |AMUWHbI. Wcecneposatb 1. 3agaun Ha NpUroToBneHMe pacTBOpPOB.
OK 02 |AMWHOKMCNOTbI. CTpoeHue n 2. NMpaKTUKO-OpMEeHTMPOBAHHbIE 3a4aHNd Mo
OK 04 |PBenku CBOMCTBA aMUHOB, |COCTaBIEHMIO XMMUYECKUX PeaKkLUin C y4acTuem
aMWHOKMCIIOT, OpraHM4yeckux BeLLeCTB, B T.4. NUCNONb3yeMbIX A5
6enkoB UX MOAEHTUMKaALMM B ObITY M MPOMBILLIIEHHOCTN.
7 Paspen 7. UccnepoBatb KoHTponbHas paboTta 3 CTpykTypa n CBOMCTBa
BbicokomMmoneKkynsip |cTpoeHue u OpraHM4YecKux BellecTB
Hble COeANHEHUS1 |CBOMCTBa
nonMmepos
7.1 |[OK01 |MnacTtmaccel. Wccneposatb MpaKkTuKo-OpNEHTUPOBaHHLIE 3aaHus C y4acTuem
OK 02 |Kaydyku. BonokHa  |ctpoenue u NosIMMEPOB, B T.4. UCNOSb3YEMbIX ONS NX
OK 04 CBOMCTBa naeHTnduKaumm B 6bITy M NPOMbILLITEHHOCTH.
OK 07 nnacTtmacc,
MK 1.1 Kay4yyKoB, BOJTOKOH
MK 3.5
MK 6.1
I | MpodeccmoHanbLHO-OpMEHTUPOBAHHOE coaepXKaHue (coaepxaHMe NPUKNagHoro Moayns)
8 Paspen 8. Xumusa B |OueHnBartb 3awwmTa Kenca (c yuetom byayuwen
ObITy 1 nocneancTBus npodeccMoHanbLHON AeATEeNbLHOCTH)
NPOU3BOACTBEHHO |ObITOBOW U
1 OeATenbHOCTU npon3BoACTBEHH
yerioBeka oW geATenbHOCTHU
yenoBeKa C
nosnummn
3KONornyeckom
6e3onacHocTu
8.1 |OK01 |Xumu4yeckue OueHnBaTtb Kenc (c ydetom ByayLien npogeccmoHanbHom
OK 02 |TexHonorum nocneacTeus OeATenbHOCTN)
OK 04 |B noBceaHeBHOM ObITOBOM U Bo3MoxHble TeMbl KENCOB:
OKO07 (u npoun3BoAcCcTBeHHON | 1. [oTenneHne KnuMarta 1 BbICBODOXaEHNE
MK 1.1 |npodeccmoHanbHoOM |gesaTensHoCTH rasoBbIX rMOpaToB CO [AHA OKeaHa.
MK 3.5 |pesarenbHocTn yerioBeka c 2. bygyuime maTepuansl Ans asua-, MalmHo- 1
MK 6.1 [4yenoseka nosuumm nNpnbopoCTpoeHus.
3KOnormyeckom 3. HoBble maTepuansl 4nsa conHeYvHbIx 6baTapen.
©e3onacHocTH
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