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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOIrPAMMbI OBLLEOBPA30BATEJIbHON
ANCLUNJTTUHDI

1.1 MecTo AucuUMNNUHbI B CTPYKTYpe obpasoBatenibHOU nporpammsbl CMNO
OOuieobpasoBaTenbHas AUCUUNIIMHA «XUMUSA» SABMASETCS 006sA3aTenbHOM 4acTbio

obuieobpasoBaTenbHOro UMkna obpasoBatenbHon nporpammel B cootseTcTBuM ¢ PrOC no
cneumanbHocTn 08.01.28 MacTtep oTAeN0YHbIX CTPOUTENBHBLIX 1 AeKOPAaTUBHbIX paboT.
MpuknagHon Moaynb BkMoyaeT pasgen 8 «Xumus B 6GbITY M NPOU3BOACTBEHHOM

AEeATENbHOCTM YernoBeKa», KOTOPbIA peanuayetcs Ond Bcex npodheccuin/cneumansHOCTEN
METOAOM pEeLUEHMS KENCOB, CBSA3aHHbIX C 3KOMormveckon 6e30MacHOCTb0 M OLEHKOM
nocnegcTemn ObITOBOM M NPOU3BOACTBEHHON AEATENbHOCTU, COOTBETCTBYHOLLEN OTpacnsMm
Oyaywen npodeccnoHanbHOM AeATENbHOCTM 00yYarOLLNXCS.
1.2. Llenn u nnaHupyemble pe3ynbTaTbl OCBO€HUA AUCLUNIINHbBI:

1.2.1. Uenun n 3apgaun gucumniuvHbl

CopepxaHue nporpammbl 0buieobpasoBaTenibHON ANCUMMMANHBI « XUMUSA» HanpaBeHo
Ha JOCTMXEHME crnefyowmx Leneu:

— (OpMMPOBAHME CUCTEMbI XUMWUYECKMX 3HAHUN KaK Ba)KHEWLLEWN COCTaBMISOLLEN
€CTECTBEHHO-HAy4YHOW KapTUHbI MUPa, B OCHOBE KOTOPOW NexaT KMNoYeBble MOHATUS,
dyHOAaMeHTarnbHble 3aKOHbl U TEOPUU XMMUKU, OCBOEHME A3blKa HayKku, YCBOEHWE U
NMOHMMaHWE CYLWHOCTU [AOCTYNHbIX O606LEeHNA MUPOBO33PEHYECKOro Xapakrepa,
O3HaKOMJIEHNE C UCTOPUEN UX Pa3BUTUSA N CTAHOBNEHNS;

— opMMpoBaHME N pa3BUTUE NPeaCcTaBreHNn O HayYHbIX MeTOAax NO3HaHMSA BELLECTB
N XUMUYECKMX peakuuin, HeobxoanumbiX Ans NpuobpeTeHns yMeHUn OpUeHTMPOBATLCS
B MMpPE BELLECTB WU XUMUYECKMX $ABMEHWMW, WUMEKLWUX MecTo B npupoge, B
NPaKkTU4EeCKON U NOBCEAHEBHOMN XU3HW;

— pasBuUTUE YMEHMM K crnocoboB [eATenbHOCTU, CBSA3aHHbIX C HabnwgeHnem wu
OOBbSCHEHNEM XMMMYECKOro 3dKCnepumeHTa, cobrnogeHnem npasun ©6e3onacHoro
obpalleHnsa ¢ BelecTBamu.

3apauv AUCUUNIIUHDI:

1) cdopmupoBaTb NOHUMaHME 3aKOHOMEPHOCTEN MPOTEKAHUA XMMMUYECKNX NPOLLECCOB
N SABMNEHUA B OKpyXalLllen cpede, a Takke WUX CBA3b C LENOCTHOM Hay4yHOW
KapTMHOM MUpa U ApYrMMU eCTECTBEHHbIMU HayKaMMu;

2) pas3BuUTb YMEHUSsI COCTaBnsSATb (POPMyIibl HEOPraHMYECKUX U OpraHUYeCcKUX BELLECTB,
YPaBHEHUSA XUMUYECKUX peakuun, OODBACHATb WX CMbICA, WHTepnpeTupoBaTb
pe3ynbTaTbl XUMUYECKUX IKCNEPUMEHTOB,

3) cdhopMMpoBaTb HaBbIKM NPOBEAEHUSI MPOCTENLLMX XMMUYECKNX IKCNEPUMEHTaNbHbIX
nccnegoBaHuin ¢ cobnogeHmem npasun 6esonacHoro obpalleHus ¢ BelecTsamm 1
nabopaTtopHbiM 060pyaOBaHUEM;

4) pa3BUTb YMEHUS HaxoauTb, aHanu3npoBaTb W WCMNONb30BaTb WHOPMaLNIO
XMMUYECKOrO Xapaktepa M3 pasfvMyHbiX MHEAPOPMAaLMOHHBLIX UCTOYHWKOB, BKMOYas
y4yebHyo nuTepaTtypy, HaydHble NyGnukaumm n MHTEpPHET-pPeCYpPChbl;

5) cdopmmpoBaTb YMEHWS MNPOrHO3NPOBaTb MOCMNEACTBUS CBOEW AEATEeNbHOCTU W
XUMWYECKMX MPUPOAHBIX, ObITOBBbIX M MPOM3BOACTBEHHbIX MPOLIECCOB, YYUTbIiBas
BO3MOXHbI€ 3KONOrMYeckme 1n coumanbHble BO3AENCTBUS;



6) copmmpoBatb MNOHUMAHWE 3HAYUMOCTU AOCTMXKEHUN XUMWYECKOW Hayku W
TEXHONOIMMA ONA pasBUTUS counanbHOW N NPOU3BOLCTBEHHOW cdep C yMeHuem
NPUBOAUTL NPUMEPBI X MPUMEHEHNSA B PasfnNYHbIX cdhepax XXMU3HW.

1.2.2. NMnaHnpyemblie pe3ynbTaTbl oCBO€eHUSA obLeobpa3oBaTenbLHOMN

avcumnnuibl B cootBeTcTBUM ¢ PIOC CIMO 1 Ha ocHoBe PIOC COO

Ocoboe 3HadyeHne oOweobpasoBaTenbHas  AUCUMNIMHA  «XUMUS»  MMeeT  npwu
dopmumpoBanHmm n passutun OK 01; OK 02; OK 04; OK 07 wu TlK, npeactaBneHHbIx B
aKTyannanpoBaHHbIX droc cno no npodeccun/cneunansbHOCTU.



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;
- UIHTEpPEC K pasnuyHbiM chepam NpodreccnoHanbHom
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 KOPPEKTMBbLI B AEATENIbHOCTb, OLEHMBATb
COOTBETCTBME PE3YNbTATOB LIENSM, OLIEHMBATbL PUCKK
nocneacTBuUnN OesATENbHOCTU;

- pasBuMBaTb KPEaTMBHOE MbILLIIEHNE MPU peLleHnN
XM3HEHHbIX Npobnem

6) 6a3oBLle uccnegoBaTenbckme OENCTBUS:

- BrageTb HaBblkamu y4yeOHO-UccrnegoBaTenbCKkon u
NMPOEKTHOM [OEATENIbHOCTK, 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 OKUCIEHUS, XMMMUYEcKas
CBA3b, MOfb, MOMNsipHasi mMacca, MOMSPHbIA 00bEeM, YrnepoaHbIA CKener,
dyHKUMOHaNbHas rpynna, pagukarn, n3oMepusi, U3oMepbl, TOMONOIMYECKNN
psig, roMosioru, yrineBogopoAabl, KUCIopo4d- 1 a3oTcoaepKalme CoeauHeHns,
Guonornyeckn akTuMBHble BellecTBa (yrneBodbl, >Xupbl, 6enku), MoHomep,
nonumep, CTPYKTYpPHOE 3BEHO, BbICOKOMOSIEKYNSIPHbIE  COEAUHEHUS,
KpuUcTannunyeckasl pelleTka, TuMnbl XMMWYECKUX peakuun (OKUCIUTENbHO-
BOCCTaAHOBUTENbHbIE, 3K30-M SHOOTEPMUYECKME, peaKLnm NOHHOro obMeHa),
pacTBOp, SNEKTPONNTbI, HEANEKTPONNTDI, dNEKTPONUTUYEcKas guccoumaums,
OKUCINUTENb, BOCCTAHOBUTENDb, CKOPOCTb XMMUYECKOM peakLumn, XMMUYeckoe
paBHOBECUE), TeOpMM W 3aKOHbl (TEOPUA  XMMWYECKOTO  CTPOEHUS
opraHnyeckux Bewecte A.M. bByTtnepoBa, Teopusi SneKTPONUTUYECKOM
avccounaummn, nepmogudeckmin 3akoH .. MeHgeneeBa, 3akOH COXpaHEHUSA
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 XapaKTepHble MNPU3HaAKM W 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 Opyrux eCTeCTBEHHOHay4YHbIX NPegMETOB;
- yMeTb WUCNOoNnb30BaTb HaMMEHOBAHUS  XMMWUYECKMX
MEeXOyHapo4HOro Col3a TeopeTUdeckon U NpUKNnagHom XuMun  un
TPMBUANbHbIE Ha3BaHUA Ba)KHEMWLUMX BELLUECTB (3TUMEH, aueTuneH,
rnuuepuH, ceHon, dopmanbgerng, yKCycHast KMCnoTa, MMUUMH, YrapHbIn
ras, yrnekucnbli ras, ammuak, rawieHas W3BeCTb, HerawleHasi W3BeCTb,
nMTbeBas coga W ApYrux), COCTaBNATb (POPMynbl HEOPraHWYecknx wu
OpraHMYecknx BELLECTB, YPABHEHUS XUMUYECKMX peakumi, OOBACHATb UX
CMbICI; noATBepXdaTb XapaKTEpHble XUMUYECKME CBOWCTBA BELLECTB

coeauHeHnn

7




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 3HaHMA B MO3HABATENbHYD U
NnpakTU4Yeckyto obnacTu XnsHeaeaTenbHoOCTy;
- YyMeTb WHTEerpupoBaTb 3HaHMS U3
npeaMeTHbIX obnacTen;

- BblABUraTb HOBblE MAew, NnpeanaraTb OpUrMHarnbHble
noaxoapbl U peLleHns;

- CMOCOBOHOCTb UX UCMONb30BaHUA B NO3HABATEIbHOM
N coumanbHOWM NpakTuke

pasHbIX

COOTBETCTBYIOLLUMMM 3KCMNEPUMEHTAMU U 3aNNCAMU YPaBHEHUN XUMUYECKNX
peakummn;

- YMEeTb YyCTaHaBnMBaTb MNPUHAOMEXHOCTb WU3YYEHHbIX HEeOpraHU4ecKux W
OpraHM4Yeckux BeLecTB K ornpederieHHbIM Kraccam W rpynnam coeguHeHun,
XapakTepusoBaTb MX COCTaB U BaXHeWLUMe CBOWCTBA; onpefensitb 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 XUMMYECKUM dopMyram U ypaBHEHUAM
XUMUYECKUX  peakumMri C  MCMONb30BaHMEM  (PU3MYECKMX  BESIUYMH,
XapakTepusyoLLmMX BeLecTBa C KONMMYECTBEHHOW CTOPOHbI: Macchl, obbema
(HopmanbHble yCroOBMs) rasoB, KOMMYECTBa BeELLECTBA; WCMNONb30BaTb
CUCTEMHBIE XMMUYECKME 3HAHUA ANA MPUHATUA PELUEHUN 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
" neaTenbHoCTU

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 A3bIKOBOM W 4MTaTENbCKOW
KynbTypbl KakK CpeacTtBa B3aMMOOEWCTBUS  Mexay
NOObMU 1 MO3HAHUSA MUPa;

- OCO3HaHME LUEHHOCTU HayyHOW [esTenbHOCTH,

rOTOBHOCTb OCYLLeCTBNATb NPOEKTHYIO n
nccnegoBaTeNbCKYD AEATENbHOCTb WHAMBMAYANbHO
n B rpynne;

OsnageHue yHUBEpcasnbHbIMU y4yeOBHbIMK

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
STUIEHa N U3y4YyeHne ero CBOWCTB, KaYeCTBEHHble peakuuu 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-aHWOHbI, Ha KaTUOH aMMOHUS; peluaTb
SKCnepuvMeHTanbHble 3agayn no Temam "Metannbl" n "Hemetannsl") B
COOTBETCTBMM C MpaBunamu TexHukn 6esonacHocTn npu obpaweHun c
BellecTBamn 1 nabopatopHbiM 060pyaoBaHMEM; NpeacTaBnaTh pe3ynbTaThbl
XMUMWYECKOrO 3KCNepumeHTa B popme 3anucu ypaBHEHUI COOTBETCTBYHOLLNX
peakunn n opmynupoBaTh BbIBOAblI HA OCHOBE 3TUX Pe3yrbTaTos;

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

- BnageTb OCHOBHbIMM MeTOoAaMW Hay4yHOro MO3HaHUS BELEeCTB 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 pasnunyHbIX hopmartax ¢ y4eToM
HasHayYeHus MHopMauMM W LUeneBon ayautopuu,
BblOMpasa onTumarnbHyto OopMy npeacTaBrneHvs U
BM3yanusauuu;

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

- ucnonb3oBaTb CpeactBa  MHMOPMAUMOHHBLIX U
KOMMYHWUKALMOHHbIX ~ TEXHONMOMMM B peLleHuun
KOrHUTUBHbIX, KOMMYHUKATUBHbIX U OPraHN3aumMOHHbIX
3aga4y c cobniogeHnem TpeboBaHUM 3ProHOMUKW,
TEXHUKN 6esonacHocTy, TMrneHbl,
pecypcocbepexxeHusi, nNpaBoOBbIX N 3TUYECKUX HOPM,
HOPM MHGOPMaLMOHHON 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,
XapaKTepusyLMxX BeLLecTBa C KONIMYECTBEHHOM CTOPOHbI: Macchl, o6bema
(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 MNpPeuMyLlecTBa
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 COBMECTHOW paboThl;

- 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; AeHaTypauusa 6enkoB npu HarpesBaHuw,
LUBETHble peakumn 6Genkos; NpPoOBOAUTL peakumMm WOHHOro obmeHa,
onpefenATtb cpedy BOOHbIX pPacTBOPOB, Ka4YeCTBEHHble peakuun Ha
cynbdar-, kapboHaT- M XIOpuAa-aHWOHbI, Ha KaTUOH aMMOHUSA; peluaTb
SKCnepuvMeHTanbHble 3agadyn no Temam "Metannbel" 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 Pe3yrbTaToB
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nosedeHne B pPasnUYHbIX CUTyauuax, MNpPosBNATb
TBOPYECTBO 1 BOOGpaxeHne, ObiTb MHULMATUBHBLIM
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 NMOHMMATb MUP C NO3ULMK
OpYroro 4YenoBeka;

OK 07. B obnactnakonornyeckoro BOCNUTaH1s: - cdopmmpoBatb nNpeacTaBfeHns: O XUMUYECKOM  COCTaBMsoLEen
CopenctBoBaTb - chOPMMPOBAHHOCTL  3KONMOTrMYECKOM  KyIbTypbl, | ECTECTBEHHOHAYYHOW KapTWMHbI MUpa, PONM XUMWUW B MO3HAHUW SABNEHWI
COXpaHEeHuto MOHMMaHMe  BIUSHUS  COLMAribHO-9KOHOMMUYECKUX | MpMpoabl, B (OPMUPOBAHUN MBbILMIEHUA W KyNbTypbl JIMYHOCTK, ee
oKpy>KatoLLemn NPOLIECCOB Ha COCTOSIHME NPUPOAHOM U coumnanbHOM | PYyHKLMOHANBHOM rPamMoTHOCTM, HEOOXOOUMON OIS PELLUEHNS NPaKTUYECKMX
cpeabl, cpeabl, OCO3HaHue rnobanbHOro  xapakrtepa | 3agad U 3KOnorm4eckm o60CHOBAHHOIO OTHOLLUEHMSI K CBOEMY 3[40POBbIO U
pecypcocbepexeH | aKonornyeckux npobnem; npupogHon cpeae;
N0, NPUMEHATb - NNaHUpOBaHWE U OCYyLIEeCTBMNEHMEe [AeNcTBMM B | - yMeTb cobntogatb npaBuia 3KONOrM4yeckun LienecoobpasHoro nosBegeHus B
3HaHus1 06 OKpyXXalolleh cpefe Ha OCHOBE 3HaHust uenen | ObiTy 1 TpyooBOW OEeATENbHOCTU B LIENSAX COXPaHEHUS CBOEro 340pOBbA U
N3MEeHeHUn YCTOMYMBOrO Pa3BUTMS YEOBEYECTBa; OKpy>XXaloLler NpupoaHOM cpedbl; YyYUTbiBaTb OMACHOCTb BO3L4EWCTBUSA Ha
KnumarTa, aKTUBHOE Henpuatve OencTBUW, NPUHOCALLMX BPEA | XKMBble OpraHvM3Mbl OMpeferieHHbIX BelecTB, NOHMMas CMbICI nokasaTtens
NPUHLUMNbI oKpy>KatoLLen cpeae; npeaensHon AoNyCTUMOWN KOHLEHTpauum
BGepexnuneoro - YMEHMe TMporHo3vpoBaTtb  HebnaronpusTHole
NpoM3BOACTBA, JKomnormyeckMe  nocneacTteua  npeanpuHMMaeMbix
3P EKTUBHO AEeNCTBUN, NnpeaoTBpaLlaTh UX;
AencTeoBaTthb B - paclmpeHue onbiTa OeATENbHOCTU 3KONOrMyecKom
Yype3BblYaNHbIX HanpaBNEHHOCTY;
cuUTyaumax - OBriafeHne HaBblkaMu y4ebHO-mMccnegoBaTenbCKON,

NPOEKTHOM M coumnanbHON SeaTenbHOCTH

BbinonHeHne WTykaTypHbIX 1 AeKopaTUBHbIX paboT (no BbIGopy)
Brna

- BbICTpOE OCBOEHME N NPOAYKTMBHOE - ymMeTb AaBaTb TeopeTuyeckoe OOOCHOBaHME XMMUYECKMX npobnem, c

MK. X.4. | ucnonb3oBaHWe BCEro HOBOrO, YTO KOTOPbIMW BCTPEYaAETCS CNeumanmcT B NPakTU4eCcKon AeATENbHOCTY;

PemoHT NOSIBNANOCh B XMMWUYECKOW HayKe; - 3HaTb 0O0WMue cBefeHUa O CTPOoUTENbHbIX MaTepuanax, UX CBOWCTBAXx,
LWITyKaTypKn, - 060CHOBbLIBaTb BbIGOP CTPOUTENbHbLIX— MaTepuanos | cocTaee, crocobax NPon3BoACTBa U MPUMEHEHUN;
HaNWBHOTO  NMONA, | KOHCTPYKTUBHLIX ANIEMEHTOB OrpaXKaaOLLIMX - 3HaTb XMMWYECKYIO NMPUPOAY CTPOUTENBHBLIX MaTEPUAoB;
hacaaHbIx KOHCTPYKLINI; - 3HaTb XVMMWYECKME 3MeMeHTbl, BXOAdLIME B COCTaB HeopraHM4eckux
TENJ0N30NALUMNOHH
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bIX - MNaHMpoBaTb N peanu3oBaTb CO6CTBEHHOE CTPOUTENbHbIX BEXYLLUMX MaTep1arnos;

KOMMO3MLMOHHBIX | NPOdeCCMOHanNbHOE 1 JIMYHOCTHOE Pa3BUTUE; - 3HaTb XMMNYECKNE OCHOBbI B TEXHOJTOMMWN CTPOUTESNbHBIX paboT;

cucTem - OCYLLLeCTBMATb MOUCK, aHanu3 u UHTepnpeTaumio - 3HaTb MO KaknMMm XMMUYECKMM TEXHOMOIMSM CTPOUTEMNbHblE MaTepuansl
HopMaL MK, HeobxoanMon AN BbINOMIHEHUS 3a4a4y | MPOU3BOASATCS;
npodgeccnoHanbHOM AeATENbHOCTMY; - 3HaTb MPUMMEHEHWEe W BHEAPEHME HOBbIX MOMMMEPHbLIX MaTepuanos,
- NCMONb30BaTb MHPOPMALNOHHBbIE TEXHOMNOMN B NNacTUYEeCKUX Macc, CUHTETUYECKNX BOJTOKOH, Kay4yyKOB, BSXKYLLUMX BELLECTB
npodgeccroHanbHON AeATeNbHOCTH; B OTAENOYHbIX MaTepuanax.
- YMeTb BbICKa3biBaTb 1 0OOCHOBbIBaTb CBOM - BnageTb npaBunamMum TexHUKM ©Ge3onacHOCTM NpuM  MCMNONb30BaHUN
CYyXOeHus; XUMNYECKNX BELLECTB;
- YMETb CBSA3bIBaTb TEOPUIO C MPAKTUKON, peLlaTtb - obecneunBatb cobniogeHus TpeboBaHW OxpaHbl Tpyaa, 6e3onacHoCTu
npakTu4eckne 3agaym XN3HELEeATENbHOCTM WU 3aluUTbl OKpyXatowen cpenbl Mpu  BbINOSIHEHWM

CTpOUTENbHbLIX PAaboT Ha 06BHEKTE KanMTaNbHOro CTPOUTENLCTBA
BbinonHeHne MansipHbIX 1 AeKOPaTUBHO-XYAOXECTBEHHbIX paboT (No Beibopy)
BMnAa

MK X.3. - TOTOBHOCTb K caMopasBuTuio, camoctoaTensHocTn u | MK X.3. BeINOMHATbL eKopaTUBHO-XYO0XKECTBEHHYIO OTAENKY MOBEPXHOCTEN

BbinonHatb camoornpeneneHuto; pasnuyHbIMKN cnocobamm

AeKopaTUBHO- -oBrageHne Hasblkamu y4yebHO-uccnegoBaTernbCKOW,

XyOOXECTBEHHYIO | NPOEKTHOW N coumanbHON AeATENbHOCTY;

OTAENKy OCBOEHHbIE obyyvatommmcs MeXnpeameTHbIe

NOBEpPXHOCTEN MOHATUA W YyHMBeEpcanbHble Yy4yebHble [OencTBus

pasnnyHbIMU (perynsitusHble, no3HaBaTernbHbIe,

cnocobamu KOMMYHUKaTUBHbIE);
- CNOCOBHOCTb UX MCNONb30BaHUS B NO3HaBAaTENbHOW
n coumanbHom npakTuke, rOTOBHOCTb K
CaMOoCTOSATENTbHOMY NAaHMpPOBaHUIO n
OCYLLECTBIIEHNIO y4yebHoum DeATenbHOCTH,

opraHusaummu yyebHoro coTpyaHu4ecTBa c
negarormyeckumy paboTHMKaMM M CBEPCTHUKAMU, K
y4yacTuio B NOCTPOEHUN WHOMBUOYaNbHOM
obpasoBaTenbHON TPaeKkTopuy;

- rOTOBHOCTb K aKTUBHOM OeaTenbHOCTH
TEXHOMOMMYECKON M couManbHOM HanpasBneHHOCTH,
CMNOCOBHOCTE  UHULMMPOBATb,  MMaHMpoOBaTb U
CaMOCTOSATENBHO BbIMOMHATL TaKyto AeATENbHOCTb;

- UIHTEpeC K pasnuyHbiM cdhepam NpodreccnoHansHom

OEATENIbHOCTU
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BMna BbinonHeHne 06nmMuUoOBOYHbIX, MO3aUYHbIX U AEeKOPaATUBHbLIX paboT (No BbIGOpy)
MK X.4. - TOTOBHOCTb K CamopasBUTMIO, CAMOCTOSITENBHOCTM | - YMeTb fdaBaTb TeopeTuMyeckoe OOOCHOBaHME XMMMYECKMX npobnem, c
BbinonHAatb N camoonpeaeneHuio; KOTOPbIMW BCTPEYaeTCs CneumanmcT B NpakTU4eCckon AeaTenbHOCTY;
PEMOHT -OBfageHne Hasblkamn y4ebHO-MccnenoBaTenbCKon, | -  3HaTb OOLWMe CBeOeHWs O CTPOUTENbHbIX MaTepuanax, UX CBOWCTBAX,
06nMLOBaHHbIX NPOEKTHOW 1 coumanbHOW AesATEeNbHOCTY; cocTtaBe, cnocobax NponsBoACcTBa U MPUMEHEHNN;
NOBEpPXHOCTEN U OCBOEHHbIe obyyvatowmmmcs MEeXNpeaMeTHbIe | - 3HaTb XMMUYECKYI0 NpMpoay CTPOUTESNbHbLIX MaTepuarnos;
MO3anYHbIX MOHATUA W YyHMBEpCanbHble Yy4eOHble [OEeNCTBUSA | - 3HATb XUMMUYECKME SfEeMEHTbl, BXOAdWME B COCTaB HeopraHu4ecKmx
NOKPbITUI (perynsituHble, no3HaBaTesbHble, | CTPOUTENBHbIX BSXKYLLMX MaTepuanos,;

KOMMYHUKaTUBHbIE); - 3HaTb XMMNYECKNE OCHOBbI B TEXHOJTOMMWN CTPOUTESNbHbLIX PadoT;

- CNOCOOHOCTb MX UCMOJSIb30BAHNA B NO3HaABATENbHOM

7 coumanbHou npakTuKe, rOTOBHOCTb K
camocCTosiTeNIbHOMY MraHMpPOBaHUIO n
OCYLLIEeCTBMNEHUI0 y4ebHou AesiTenbHoCTH,
opraHusaumm y4eBHoro COTpyAHNYecTBa c

negarormyeckMMym paboTHMKaAMW UM CBEPCTHUKaAMM, K
yyacTuto B NOCTPOEHUN NHANBMAYaNbHON
obpasoBaTenbHON TpaeKkTopuy;

- HTEpPEC K pasfMyHbiM cdepam npodhecCnoHanbHom
AEeSATENbHOCTH

- 3HaTb MO KakMM XMMUYECKUM TEXHONOIMSM CTPOUTENbHblE MaTepuansbl
Npoun3BOAATCS;

- 3HaTb MPMMEHEeHWEe W BHEAPEHME HOBbIX MOMMMEpPHbLIX MaTepuanos,
NNacTUYeCcKUX Macc, CUHTETUYECKNX BOJTOKOH, Kay4yKOB, BSXKYLLUX BELLECTB
B OTAENOYHbIX MaTepuanax.

- BnageTb npaBunamMmm TexHUMkn 6e30macHOCTM MpU  UCMONb30BaHUN
XUMNYECKUX BELLLECTB;

- obecneunBaTtb cobniogeHns TpeboBaHUM oxpaHbl Tpyaa, 6esonacHocTn
XN3HEeLEeATENbHOCTM U 3aLLMTbl OKPY>KatoLLEN cpeabl NPU BbINOIHEHWM
CTpouUTENbHBLIX paboT

12




2. CTPYKTYPA U COOEPXXAHUE OBLLUEOEPA30OBATENbHOW ONCLUMUMNUHBI «XUMUS»

2.1. O6bem gucumunnuHbl U BUAbI y4eOHON paboTbl

Bup yye6HOM paboThbl O61bem B yacax
O0BbLEM obGpasoBaTrenbHOMn nporpamMmbi 79
OUNCLUNIIUHBI

CopepxxaHue yyebHOro matepuana 64
BT. 4.

TeopeTunyeckue 3aHATUSA 36
npakTuyeckue 3aHATUS 18
nabopatopHble 3aHATUA 6
KOHTPOJibHbIe PpaboTbl 4
MpodeccuoHanbHO OpUeHTUpoBaHHOE
coaepxaHuve (conepxaHue npuknagHoro 8
moayns)

BT. 4.

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

HaumeHoBaHue CopepxaHme yuebHOro matepuarna (0OCHoBHoe 1 npod)eccMoHanbLHO-OPNEHTUPOBAHHOE), 06 dPopmupyembie
pa3gernoB U TemM naboparopHble U NpakTU4YecKkme 3aHATUA, NPUKIAgHON MoAyIb bem Hacos KOMMNeTeHUun
1 2 3 4
CopepxaHue yuebHoro matepumana 64
Pasgen 1. TeopeTnyeckme OCHOBbI XUMUN 16
Tema 1.1. CopepxaHue yyebHoro marepnana 2 OK 01
OcHoBHble 1. OCHOBHble XMMW4YECKMe MOHATUA U 3aKOHbl. [pakTnyeckaa pa6ora Ne1 «OcCHOBHble
XUMUYecKune KOJNINYECTBEHHbIE 3aKOHbl B XMMUN U pacyeTbl N0 YypaBHEHUAM XMMUYECKUX peaKkLumn».
MOHATUA U 3aKOHbI, | XUMUYECKM dnemMeHT. AToM. Aapo atoma, M30Tomnbl. ANekTpoHHas obonoyka. JHepreTuyeckme 1
CTpOEeHME aTOMOB  |ypOBHM, NOOYPOBHWU. ATOMHble opbuTanu, s-, p-, d- anemeHTbl. OcobBeHHOCTN pacnpedeneHus
XNUMUNYECKNX 9NEeKTPOHOB MO opbutansM B aTomax 3MeMEHTOB MepBbiX YeTbIPEX MNepuoaoB. JNEKTPOHHas
3NemMeHToB KOHurypaumst atomoB. OCHOBHbIE XMMUYECKMNE 3AKOHbI.
MpakTnyeckaa pa6ora Ne1 «OCHOBHbIe KONMMYECTBEHHbIE€ 3aKOHbl B XMMWUU U pacyeTbl
No ypaBHEHUSIM XMMUYECKNX peaKkLnum».

OTHOCcUTEeNbHbIE aTOMHas M MonekynspHas Mmaccbl. MonsipHas macca. KonuuecTBo BellecTBa. 1

MaccoBasi gons Belwlectsa. 3akoH Asoragpo. MonapHbin 06bemM razoB. OTHOCUTENbHAsSA MNOTHOCTb

rasoB. PacyeTbl MO ypaBHEHUAM XMMWYECKUX peakuuin C WUCNOoNb30BaHMEM MacCOBOW AOMU

BellecTBa, o6bema (HopmasnbHbIE YCITOBMS) ra3oB, KONIMYECTBA BELLECTBA.
Tema 1.2. ConepxaHue yue6HOro matepmana 2 OK 01
Mepuoanyeckun OK 02
3aKOH 1 MK X.3.
MNepuoamnyeckas 2. NpakTtnyeckasn pa6orta Ne2. «M3yyeHne nepnoanyYecKNx 3aKkOHOMEepPHOCTEN U UX MK X 4.
cuctema B3aMMOCBSAI3U CO CTPOEHUEM aTOMOBY.
XUMUYECKNX Mepunogudeckaa cuctema xummudecknx anementoB [O.U. MeHgeneesa. CBsA3b nepuogmyeckoro
3r1EMEHTOB 3akoHa n [lepuoomMyeckon CUCTEMbI XUMUYECKUX 3MEMEHTOB C COBPEMEHHOW Teopuen CTPOeHUs >
a. v. aTtoMoB. 3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMMYECKMX INEMEHTOB, 06pasyeMblX MU MNPOCTbIX
MeHaeneesa, nx M CIOXHbIX BewecTB MO rpynnam wu nepuogam [lepuoauyeckon cucTembl.  3HayeHue
CBSA3b C NepuoaMYECKOro 3aKoHa N CUCTeMbI XuMmnYeckmx anemenToB [.. MeHaeneeBa B pa3sBuTM HayKu.
COBpPEMEHHOM
Teopuen CTpoeHns
aTomMoB
Tema 1.3. CopepxaHue yue6HOro Matepmana 2 OK 01
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CtpoeHue
BellecTBa
n npupoga

XUMUYECKON CBA3N.

MHoroo6pasue
BELLECTB

3. CrtpoeHue BewecTBa U NpUpoga XMMNYECKOWN CBA3MN.
CTtpoeHune BellectBa. Xumuyeckasi cBAdb. Buapl xmmmyeckon cBsidu (KoBarieHTHas HenonsipHasi u
nonsipHas, MOHHas, meTannuyeckas). MexaHnambl 06pa3oBaHMA KOBANEHTHOW XMMWYECKOW CBA3U
(obMeHHbIN 7 OOHOPHO-aKLENTOPHbLIN). BogopoaHas CBA3b. BaneHTHOCTb.
OnekTpooTpuuaTenbHocTb. CTeneHb OKUCNEHUS. VIOHbI: KATUOHbI U @HWUOHbI.

MpakTu4yeckan pab6ora Ne3. «CtpoeHue BewecTea n NnpmMpoaa XMMM4YeCKON CBA3NY.
[deMoHCcTpauna Mmogenen Kpuctannnydecknx peLleTok: MOHHOW (Xnopug HaTpus), aToOMHOM (rpadhuT u
anmas), MonekynsipHoun (yrnekucnoel ras, nog), Metannnyeckon (HaTpun, marHun, megb). PelueHne
npakTU4YeCcKMX 3afaHUA Ha COCTaBfEHWE SNEKTPOHHO-rpadudecknx dopmyn anemeHTos 1-4
nepumoaos.

Tema 1.4.
Knaccudukaums,
N HOMeHKNnaTypa
HeopraHn4ecKknx
BeLlecTB

CopepxaHue yye6Horo matepmana

4. Knaccudukaums, 1 HOMeHKnaTypa HeopraHM4eCcKknx BeLLecTB.
Knaccudmkaums HeopraHuM4eckux BellecTB. HomeHknaTypa HeopraHM4eckux BeLwecTB (oKcuapl,
rMOpoKCUabl, KWUCNOTbl, conu). BewectBa MONEKYNApPHOrO W HEMOMEKYNSPHOrO CTPOEHUS.
ArperatHble COCTOAHUA BelecTBa. Kpuctannuyeckme n amopdHble BellecTBa. 3akoH NOCTOAHCTBA
coCTaBa BeLlecTBa. TuWMbl KpUCTaNnMYeCKUX peLlleTok (aToMHasi, MOMEKynspHasa, WOHHas,
MeTannun4yeckasi). 3aBMCUMOCTbL CBOMCTBA BELLECTB OT TUMNA KPUCTAIIIMHECKON PELLETKMN.

MpakTuyeckas pad6ora Ne4. «kHomeHknaTypa HeopraHM4YeCKUX BELLECTBY.

PelwleHne npakTudecknx 3agaHumn no krnaccudukauumn, HOMEHKNaType U XumMumyeckum dopmyrnam
HeopraHM4yeckMxX BeELLECTB PasfUYHbIX KNaccoB (YyrapHbIA ras, Yrmekucrnbln ras, aMMuak, rawieHas
N3BECTb, HeraweHasa M3BeCTb, MUTbEBAsA coda M APYrux): Ha3BaHWUSA BELECTB NO MeXayHapOoAHOM
(MIONAK) wnnu TprBManbHOM HOMEHKNAType W cocTaBfeHne ¢opMyrnbl XUMUYECKMX BELLECTB,
onpeaeneHne NPUHaaNeXHoOCTN K knaccy. Nouck nHgopmaumm no HassaHusM, naeHtudukaTopam,
CTPYKTYPHbIM popmynam. AHanms xmMMmmudeckon UHdopmMaunm, nonyvyaemMom u3 pasHbliX UCTOYHUKOB
(cpeacTB maccoBov nHdopMauun, ceTb VIHTEPHET 1 apyrue).

OK 01
OK 02

Tema 1.5.

Tunbl XUMNYeECcKnx

peakuuin

CopepxaHme y4ebHOro matepuana

5. Tunbl XMMHUYECKUX peaKLui
Xumunyeckasa peakumd. Knaccugpukauna XMMUYECKUX peakumini B HEOPraHM4ecKoM U OpraHnyYeckou
XUMUN. 3aKOHbl COXPaHEHUS MacCbl BELLEeCTBA, COXPaHEHUA U NpeBpalleHUs 3JHEeprun npu
XMMnyecknx peakumsx. OKUCNNTENbHO-BOCCTAHOBUTENbHbIE peakumn (ypaBHEHUSI OKUCNEHUs -
BOCCTAHOBIIEHUSA, CTENeHb OKUCMEHWSs,, OKUCNUTENb W  BOCCTAHOBUTENb, OKUCNUTENbHO-
BOCCTaHOBUTESbHbIE peakuun B npupoe, NPOM3BOLACTBEHHBLIX Mpoueccax U XU3HedeAaTenbHOCTU
OpraHn3moB).

OK 01

Tema 1.6.

OcHoBHoOe coaepxaHue

OK 01
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CkopocTb 6. CKOpPOCTb XMMUYECKUX peaKkLun. OK 02
XUMUYECKNX CkopoCTb peakumn, ee 3aBUCUMOCTb OT pasfMyHbIX PAKTOPOB: NPUPOAbLI pearnpyowmx BELLECTB, MK X.3.
peaKwumii. KOHUEHTpaunM pearvpylomx BeliecTs, Temnepatypsl v nriowaam peakLMOHHOW MOBEPXHOCTMW. MK X 4.
XUMMYECKOE TennoBble 3PEKTbHI XUMUYECKUX peakuuin: 3K30- U aHAoTepmudeckme peakuun. Obpatumble 1
peakumn. Xumuyeckoe paBHoBecune. PakTopbl, BNNSAIOLME HA COCTOSTHME XMMUYECKOro paBHOBECUS
pasHoBece (KOHUEHTpauMa peareHTOB WM NPOAYKTOB peakuun, AaeBneHue, Temnepatypa). [lMpuHuun Jle
Latense.
MpakTnyeckasn pabota Ne5. «BnusHue pasznuyHbix hakTOPOB Ha CKOPOCTb XMMUYECKOM
peakuumny».
PelueHne npakTMKO-OpMEeHTUPOBAHHbBIX 3a4aHUN Ha aHanuM3 akTopoB, BAUSAIOLWMX HA U3MEHEHWEe
CKOPOCTU XMMWYECKOW peakunn. 3aBUCMMOCTb CKOPOCTM XMMWYECKON peakuun OT MNpUCYTCTBUS 1
KaTanu3aTopa Ha NpuMepe pasnoXeHus NepokcMaa BOAOPOA4A C NMOMOLLBI AMOKCMAA MapraHua u
KaTanasbl. PelueHne npakTMKo-OpMeHTUPOBaHHbLIX 3ad4aHni Ha NpumeHeHve npuHumna fle-Watense
ANSA HaXOXAEHWS HanpaBneHnsi CMELEeHNs paBHOBECUS XMMUYECKON peakLumMn U aHanu3 gakTopos,
BAUSIOLLNX HA CMELLEHNE XMMNYECKOrO paBHOBECUS
Tema 1.7. CopaepxxaHue y4e6HOro Mmarepuana 4 OK 01
PacTBopbl, Teopus 7. PacTBOpbIl, TeOpUsi INEKTPONUTUYECKON AMUCCOLMALMN U UOHHbIA OOMEH. OK 02
anekTponuTuyeckon | PacTBOpbl. Buabli pacTBOpOB MO COAEPXaHMio pacTBOPEHHOTO BellecTBa. PacTBopuMocTs. MNoHsTre OK 04
NCCOLMALIAN U O [OuMcnepcHbIX cuctemax. MICTMHHble u KonnowuaHble pacTBopbl. MaccoBas [ons Bewectsa B 2 OK 07
MOHHBI OBMEH pacTtBope. [NoHaTMe 0 BogopoaHOM nokasaTerne (pH) pactBopa. dnekTponutuyeckas guccoumnauus. MK X 3.
CunbHble 1 cnabble 3NEKTPONUTLI, HEANEKTPONUTLI. Peakunm MOHHOro obmeHa.
8. IlabopaTtopHas pa6ota Ne1 «[lpurotoBneHue pacTBopoB». MK X.4.
lNpurotoBneHne pacTBOPOB 3a4aHHOM MacCOBOMW AOSIEN PacTBOPEHHOro BeLlecTBa, NpoOBedeHue
peakumn MoHHoro obmeHa, onpeaeneHne cpeabl pacTBOPOB BELLECTB C NMOMOLLLI YHUBEPCANbHOMo 2
nHaukaTopa (kKucnasi, HemTpanbHasd, LWenoyHas). 3agaHus Ha COCTaBNEHWE WMOHHbIX peakuun.
PelieHne npakTUKO-OPMEHTUPOBAHHbBIX pPacyeTHbIX 3adaHU Ha pacTBOpPbl, WUCMNOMb3yeMble B
ObITOBOW 1 NPON3BOACTBEHHON AEATENBHOCTN YENOBEKA.
Paspen 2. HeopraHnyeckasa xumus 10
Tema 2.1. CopepxaHme y4e6HOro matepuana 8 OK 01
PuU3nKo-xmmmnyeckmne 9. Metannsoi. OK 02
CBOVCTBA MonoxeHne meTannos B [lepnoanyeckon cucteme XMMmn4eckmx anemeHToB. OcobeHHOCTM CTPOEHS OK 04
HEeOpraHN4Yecknx 3NEKTPOHHBIX 060oIoYeK aTOMOB MeTasnos. O6u.uf|e dm3mnyeckue cBoncTea MeTarnos. CI'IJ'IaIE!bI 5 MK X.3.
BeLLECTS MeTannos. eﬂeKT[\?OXI/IMI/It-IeCKVIVI PSR HaNPSXKEHWI MeTanos. XMnyeckne CBOMCTBA BaXKHEMLLNX K X4,
MeTannoB (HaTpWK, Kanun, KanbLuui, Mardun, antoMUHUIA, LHK, XPOM, Keneso, Meap) n nx
coeguHeHun. Obwme cnocobbl NonyvyeHns Metannos. [pMMeHeHNe MeTanoB B ObITY U TEXHUKE.
10. HemeTannsol. 5

INonoxeHne HemeTanos B lNepunognyeckon cucteme xmmmydecknx anemeHtos [.. MeHgeneesa u
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0COBEHHOCTU CTPOeHUs aTomoB. Pusnyeckne CBOMCTBA HemMeTannoB. AnNnoTponus HemeTannos (Ha
npumepe kucnopoda, cepbl, ¢ocdopa u yrnepoda). Xmmuyeckue CBOMCTBA U MPUMEHEHUE
BaXHEMLIMX HeMeTannoB (ranoreHoB, cepbl, a3oTa, docdopa, yrnepoga WM KPEMHUS) N KX
COeHEHUN (OKCMAOB, KUCITOPOACOAEPXAaLUMX KUCIOT, BOOOPOAHbLIX coeauHeHun). pumeHeHue
BaXHENLLIMX HEMETAaNOB U UX COEANHEHWU.

11. XuMmnyeckme CBOMCTBA OCHOBHbIX KITaCCOB HeOpraHM4ecKux.
leHeTMyeckast CBSI3b HEOPraHUMYecKUX BELLEeCTB, MpuHAAnexawmx K pasfuyHbIM  Kriaccam.
3aKOHOMEPHOCTU B M3MEHEHUW CBOWCTB MPOCTbIX BELIECTB, BOAOPOAHbLIX COEAWHEHWUW, BbICLUMX
OKCWIO0B U r'MapOKCUAOB.

12. MpakTnyeckasa padbota Ne6. «DPU3MKO-XMMMYECKME CBOMCTBA HeEOpPraHU4ecKux
BeLecTBy.

CocTtaBneHne ypaBHEHUA XUMUYECKMX peakumi C y4acTUeM MPOCTbIX U COXHbBIX HEOPraHMYeCcKmx
BELEeCTB: MeTanfoB U HEMeTansoB; OKCUOOB MeTansoB, HeMeTanmnoB U aMOTEPHbIX 3NIEMEHTOB;
HEeopraHNM4YeCcKNX KUCMOT, OCHOBaHUM W aMdOTEPHbIX TMOPOKCUAOB, HEOpraHWYeckux Cconen,
XapaKTepusyloLnxX UX CBONCTRA.
Pac4éTtbl maccel BewectBa unm obbéma rasoB No U3BECTHOMY KONMMYECTBY BelLecTBa, Macce unu
06BbEMY OOHOro M3 y4yacTBYHLUMX B peakumm BeLwecTB, pacdéTbl Maccbl (00béma, KonuyectBa
BellecTBa) MPOAYKTOB peakumm, ecnnm OgHO M3 BELLECTB UMeeT npumecu. PelueHwe npakTuko-
OPUEHTMPOBAHHbIX 3adaHWMA Ha CBOWCTBA, COCTaB, nonyveHve u 6Ges3onacHoe WCMnofb3oBaHue
Ba)XXHEMNLUMX HEOPraHNYeCcKnx BewecTB B ObiTy M NpodeCcCnoHanbHOM AeSTENbHOCTY YenoBeka.

Tema 2.2, CogaepxaHue y4e6Horo matepuana OK 01
Vinentudukauns 13. NlabopaTopHas pa6oTta Ne2 «MaeHTUdMKaLMUA HeOpraHUYEeCKMX BELLECTBY. OK 02
HEOPraHn4ecknx PelleHne 3KCNEepUMEHTArbHbIX 334ay MO XVMUYECKUM CBOMCTBAM METAannoB W HeMeTansnoB, no OK 04
BELLEeCTB Pacno3HaBaHMIO U MONMYYEHUI0 COeAMHEHWIA MeTannoB W HemeTannoB (B3auMogeiicTeue

MMOpoOKCMAa arnioMUHKUSI C PacTBOPaMM KWUCHOT U Lienoyel,). oeHTUdukaums HeopraHnyeckux

BELLECTB C WCMOMb30BAHMEM WX (DU3NKO-XUMUYECKUX CBOWCTB, XapaKTePHbIX KauyeCTBEHHbIX

peakuunii. KauecTBeHHble peakuuMum Ha cynbdaT-, kapboHaT- U XMOPWA-aHWOHbI, Ha KaTWOHbI

METasnoB 1 KATUOH aMMOHUS.
KoHTponbHas 14. KoHTponbHasa pabota Ne 1-2 CtpoeHue BewwecTBa U XumMmnyeckue peakumm. CBomctea
pa6orta Ne 1-2 HeopraHu4eckux BewecTB (1o pasgeny 1, 2)
Paspen 3. TeopeTnyeckne 0CHOBbI OPraHM4eCKon XMMmmum
Tema 3.1. | Copepxanue yye6Horo matepmana OK 01 |
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Knaccudukauus,
CTPOEHNEe "
HOMeHKNnaTypa
OpraHn4yecKkmnx
BeLLleCTB

15. Knaccudumkaums, ctpoeHne n HOMeHKnaTypa opraHM4eCckux BeLLecTB.

MpeomMeT opraHU4Yeckonm XMMuK: e€ BO3HUKHOBEHWe, pasBuUTME M 3Ha4yeHue B MOMyYeHUU HOBbIX
BELLECTB M MaTepuanoB. Teopust CTpPOeHUs opraHumyeckux coeauHeHun A.M. Bytnepoea, eé
OCHOBHble nonoxeHusi. CTpyKTypHble OpMYyrbl OpraHUYecknx BellecTB. [lomonorus, usomepusi.
Xummnyeckas CBs3b B OpraHMYeCcKUX COeANHEHUAX: KpaTHble CBSA3W, O- U TT-CBA3W. [NpeacTtaBneHue o
Knaccudpukaumm  opraHudeckmx — BewecTtB.  HomeHknaTypa  opraHMyeckux  COeAnHEHUI
(cuctemaTnyeckas) n TpuBMarbHble Ha3BaHWUS BaXXHENLLMX NpeacTaBUTENen KrnaccoB OpraHnyeckmx
BELLECTB.

16. NpakTuyeckan pabota Ne7 «kHomeHknaTypa opraHM4eCK1UX BewwecTBy.

OsHakomneHne ¢ obpasuamm OpraHuMYeckMx BeLWecTB W MaTepuanamm Ha WUX OCHOBE,
MOOEenMpoBaHMe MOJEKYST OpraHMYEeCcKUX BeLllecTB, HabnigeHne n onucaHne AEeMOHCTPaLNOHHbIX
ONbITOB MO MPEBPALLEHNIO OpPraHNYeckux BeELLEeCTB NpW HarpeBaHuu (nnaenexHue, obyrnuBaHue u
ropeHune). CoctaBrneHme MNOJSHbIX M COKPALWEHHbIX CTPYKTYPHbIX QOPMYST OpraHMYeckux BeLLEeCcTB
OTAErNbHbIX KIaccoB, UCMOSb3yd UX Ha3BaHWS MO CUCTEMATMYECKOW U TPUBMANbHOW HOMEHKNaType
(aTuneH, auetuneH, ruuepvH, deHon, dopmManbaerns, yKCycHas KucnoTta, rmuvuuH). Pacuyetbl
npocrenwen popmynbl OpraHM4eckorn MONeKysbl, ICX0Asa U3 ANeMeHTHOro coctara (B %)

Pasgen 4. YrneBogopoabl

10

Tema 4.1.
Yrnesogopoabl U Ux
npupoadHbIe
NCTOYHUKN

CopepxaHue yye6HOro matepuana

17. NpepenbHbIle yrnesoaopoabl (ankaHbl).
lMpenenbHble yrrneBodopoAabl (arnkaHbl): CoOCTaB U CTpPOeHue, roMmornormyeckui psg. MeTtaH u aTaH:
COCTaB, CTpOeHue, (U3M4eckue M XUMUYECKMe CBOWCTBA (peakumu 3ameleHuss U ropeHus),
nonyyYeHve n NnpuMeHeHue.

18. HenpepgenbHble yrnesoaopoabl (ankeHbl, ankagueHsol).
AnKeHbl: COCTaB M CTPOEHWEe, FOMOSIOTMYECKUA psad. OTUNEH W MPOMUIIEH: COCTaB, CTPOEHME,
dur3MYECKME N XMMWYECKME CBOWCTBA (peakumm rMapupOBaHus, ranoreHnpoBaHus, rugpatauuu,
OKUCNEHNS N NONUMEPM3aLMM) NOSTyYeHNE U NPUMEHEHME.
AnkagueHbl: ©6ytagmeH-1,3 n metunbyTtagueH-1,3, xmmuyeckoe CTPOEHMEe, CBOWCTBa (peakuums
nonuMmepusaummn), NnpuMeHeHne (Ans CUHTE3a NPUPOAHOrO N CUHTETUYECKOIO Kay4yKa U PE3UHBbI).

19. HenpepenbHble yrnesogopoabl (ankuHbl).
AnKMHBbI: COCTaB U OCOBEHHOCTU CTPOEHWSI, TOMONOrMYEeCcKUn psg. ALETUIEeH: cocTaB, XMMUYeckoe
CTpoeHune, umanyeckme u XMMUYECKME CBOWCTBA (peakumum TMapupoBaHus, raroreHMpoBaHus,
rmapaTaumm ropenus), NomnyvyeHne n NnpuMeHeHne (MICTOYHWK BbICOKOTEMMEPATYPHOro NiameHu ans
CBapKM 1 pe3kn MeTansos).

OK 01
OK 02
OK 04
MK X.3.
MK X.4.
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20. ApomaTuyeckue yrneesogopoabl (apeHbl). MpupogHbie UICTOYHUKN YINeBOAOPOAOB.
BeHson wun Tonyon: cocTtaB, CTpOeHWe, U3NYECKMe W XMMUYECKMEe CBOWCTBA (peakumu
ranoreHVpoBaHMsl M HUTPOBaHWUSA), MOIMy4eHMe WU NpUMEHeHne. TOKCMYHOCTb apeHoB (BNUsiHWE
GeH3ona Ha opraHnam yenoseka). [eHeTnYeckas CBA3b Mexay YrneBogopoAamMu, NpuHaanexalmmm

K pas3nm4yHbIiM Kriaccam. 2

MpupoaHble UCTOYHMKKM yrnieBogopoaos. MNpupodHbin ra3 n nonyTHele HedTaHbIe rasel. HepTb u eé

npoucxoxgeHne. Cnocobbl  nepepaboTkm  HedTU: NEeperoHka, KPEKUHr  (TEPMUYECKUN,

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

B ObITy. KaMeHHbIV yronb U NpOAYKTbl €ro nepepaboTku.
Tema 4.2. CopepxaHue yuye6Horo matepmana 2 OK 02
dur3nko-xMMmyeckme 21. Na6opaTtopHas pa6ota Ne3 «CBoiCTBa yrneBoAOPOAOBY. OK 04
CBOWCTBa TpuBnanbHas M MexagyHapogHas HOMEHKNaTypa, XUMUYecKMe CBOWCTBA, Cnocobbl MnonyveHus 5
yrneBoaopoaos yrnesogoponoB. [lonyyeHne aTtuneHa M u3lydeHue ero cBOWCTB. MopgenupoBaHue MOMeKyn u

XUMNYECKUX NPEBPALLEHMI YINEBOLOPOAOB U rasioreHoNnpou3BOAHbIX.
Paspen 5. Kucnopogocoaepxaiuue opraHm4yeckme coeanHeHus 14 8E 8;
Tema 5.1. ConepxaHue yuye6HOro matepmana 2
CnupTbl. ®eHon

22. CnupTbl

MpenenbHble 0gHOATOMHBLIE CNUPTLI (METAHOM W 3TaHOM): CTPOEHME, PU3NYECKNE U XUMUYECKMNE

cBoncTBa (peakuum C akTMBHbIMM MeTannamu, ranoreHoBOAOPOA4aMu, FOpeHue), NpPUMEHEHME.

BogopoaHble cBA3M Mexay Monekynamy cnuptoB. dusmonormdeckoe [encTBuMe meTaHona u

3TaHOna Ha opraHM3am YernoBeka.

MHoroaTomMHble CNUPTbl (STUMAEHINIMKOMNb W TNMUEPUH): CTpoeHue, urandeckne n XMMUYeckune 2

CBOWNCTBA (B3anMOOeNCTBME CO LLEMOYHBbIMWU MeTannamm, Ka4eCTBEHHasa peakums Ha MHOTOaTOMHbIE

cnnpTbl). ®usnonornyeckoe OENCTBME HA OpraHM3aM 4erioBeka. [lpumMeHeHue rnvueprHa wu

STUNEHINMKONSA.

®eHon. CTpoeHne Monekyrnbl, PU3NYeCcKne N Xumm4eckne cBorcTea dpeHona. ToKCU4HoCTb beHona,

ero usnonornyeckoe AENCTBME Ha opraHmMam Yenoseka. [MpumeHeHne deHona.
Tema 5.2. CopepxaHue yuye6Horo matepmana 4 OK 01
Anbaernibl. 23. Anbaernabl 1 KeTOHbI OK 02
KapboHoBble Anbgermgbl n KeToHbl (bopmanbaerng, auetanbaerng, aueToH): CTpoeHue, usmnyeckme u 5 OK 04
KUCNOTbI. XUMUYECKNE CBOWCTBA (peakumm OKUCNEHWUSI U  BOCCTAHOBMEHWS, KaYeCTBEHHbIE peakuumn),
CroxXHble apupbl nosly4eHne n NpYMeHEHMe.

24. Kapb6oHoBble KUcnotbl. XKupbil.
OAHOOCHOBHbIE NMpeaenbHble KapOOHOBbIE KUCIOTbI (MypaBbMHAsA N YKCYCHAsA KUCIOTbI): CTPOEHME, 2

dusnyeckme v Xxummyeckne cBoucTBa (obwme CBOWCTBA KUCMNOT, peakuus aTepudukaumm),
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nonyvyeHne un npumeHeHve. CTeapuHOBasi M OfeMHOBAs KUCMOTbl Kak MpeacTtaBUTeny BbICLUMX
kKapBOOoOHOBbIX KMCNOT. Mbina kak conu BbICLUMX KapBOHOBLIX KMCIOT, NX MOtOLLIEE AENCTBUE.
CnoxHble acdupbl Kak Npoun3BOAHbIE KapOOHOBLIX KMUCMOT. MAponua cnoxHbix adupos. XKupsbl.
'Moponua Xunpos. NpuMeHeHne XnpoB. bronormyeckasa posib XXUPOB.

Tema 5.3. CogaepxaHue y4e6Horo matepuana OK 01
yrnesoppl 25. YrneBoAbl: MOHOCaxapuabl OK 02
YrneBsoabl: cocCTaB, Knaccudpukaums yrnesogoB (MOHO-, Ou- W nonucaxapuabl). [nokosa — OK 04
NPOCTENLUNA MOHOCaxapua: OCODEHHOCTU CTPOEHUS MOMEKynbl, U3NYECKNE U XUMUYECKUE
CBOWCTBA rMOKO3bl (B3anmogencTame ¢ rugpokemgom meam (Il), okucneHne ammmayHsIM pacTBOPOM
okcupa cepebpa (1), BoccTaHOBRNEHME, BpoXXeHUe rMoKo3bl), HaxoXaeHWe B NpUpoae, NPUMEHeHne
rIoKO3bl, Buonormyeckas ponb B XU3HeOeATENbHOCTM OpraHmamMa venoBeka. PoTocuHTes. Ppykrosa
Kak M30MeEp IMHOKO3bl.
26. YrneBoabl: gucaxapuabl, nonucaxapuabl
Caxapo3a — npefcrtaBuTenb AucaxapuaoB, MAPONM3 caxapo3bl, HaxoXaeHwe B npupoae u
NpUMEHEHME.
Monucaxapugpl: Kpaxman W Uennono3a kak npupogHble nonumepbl. CTpoeHue kpaxmana Wu
Lennonosbl, orMsn4eckme n XMMMYeckne CBOMCTBaA Kpaxmana (rMaponus, Ka4ecTBeHHasi peakums ¢
noaom).
Tema 5.4. CogaepxaHue y4ye6HoOro matepumana OK 01
PUINKO-XMMUHECKNE ™ 27 “MpakTuueckan pa6ota Ne8. «HoMeHKnaTypa KMCHOPOAOCOAEPKALMX OpraHUuecKnx OK 02
cBoucTBa coeAUHEHMUMNY. OK 04
KNCIOPONIOCOACPKA |ThpyanbHas M MexayHapoaHasi HOMEHKNaTypa, XMMWYecKMe CBOWCTBA, CMOCOBbI MOMyyYeHust
WK1X  OPraHubeCknX| cnyintoB 1 heHONoB, kKapGOHOBBLIX KUCIOT M 3pUPOB, anbAerMaoB U KETOHOB. COCTaBneHUe CXem
CoefiHeHM peakumii (B TOM uYMCRle MO MNPEASIOKEHHLIM LernoYkaM MpeBpalLeHunil), XapakTepusyoLmx
XUMUYECKNE CBOMCTBA KMCITOPOAOCOAEPKALLUNX OPraHNYECKUX COEANHEHWNIA.
28. Mpaktnyeckaa pa6ota Ne9. «Xumumyeckmue un  ¢dusnmyeckme CcBOUCTBa
KncnopogocogepXalimx opraHu4ecKMx coeauHeHus».
MpoBeneHne, HabnwogeHne W ONUCaHWE LEeMOHCTPAUMOHHBLIX OMbITOB: TFOPEHME ChMPTOB,
KayeCTBEHHble peakuMM O[HOATOMHbIX CAMPTOB (OKMCNeHue aTaHona okcugom mean (1)),
MHOrOaTOMHbIX CMMPTOB (B3aMMOAEWCTBME rnuuepuHa ¢ rugpokevgom meam (I1)), anbgernpos
(okMcneHne ammMmmadHbIM pacTBopoM okcuaa cepebpa(l) u rmgpokcuaom meaum (1), B3aMmogencTene
Kpaxmana ¢ Mogom), n3y4eHne CBOMCTB pacTBOpa YKCYCHOW KUCIOTbI.
Paspen 6. AsoTcogepxaliume opraHM4eckme coeanHeHus OK 01
OK 02
OK 04
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Tema 6.1.
AMMHBI.
AMMHOKNCIOTHI.
benkn

CopepxaHue yye6Horo marepuana

29. AMuHbI. AMMHOKUCNOTLI. Benku
AMUWHbBI: METUNaMUH — MPOCTENLLMIA MNpeacTaBUTENb aMMHOB: COCTaB, XMMW4YECKOE CTpOEeHue,
msnyeckne n XMMmn4eckme CBOMCTBAa, HaxoXxaeHue B Npupoae.
AMMHOKNCNOTbI Kak amdoTepHble OpraHudeckme coeauvHeHusi. Pusmyeckne u XMMudeckme
CBOWCTBA aMUHOKUCAOT (Ha npumepe rnuumHa). buonorumyeckoe 3HaA4YeHWE aMUHOKMCIIOT.
MenTnabl.
benkn kak npupogHble nonumepsbl. lNepBuyHasn, BTOpuYHast M TpeTudHasi CTPykKTypa Oenkos.
XnMmnyeckue cBoOMCTBa OENKOB: r’MApONn3, AeHaTypaLmsi, KAHECTBEHHbIE peaKL MM Ha Denku.

30. lMpaktnyeckasa pabota Ne10. «CpoKcTBa asotocogepXawux OpraHM4ecKux
coeAlUHEHUN».
dusnyeckme n XMMmmyeckne CBOMCTBA aMMHOB (peakuum C KUCIOTaMu U FOPeHns) 1 aMUHOKUCIOT
(Ha npumepe rmuumHa). HabniogeHne M onucaHne OeMOHCTPAUMOHHBLIX OMbITOB: AeHaTypauus
0OenkoB NpU HarpeBaHWW, LUBETHbIE peakLUnmn GerkoB.

Pasgen 7. BoiIcOKkOMoOneKynsipHblie coeauHeHus

OK 01

Tema 7.1. 31. Mpaktunyeckas pab6ota Ne11. «CuHTe3, aHanmm3a U  Knaccudukaums
MnacTtmaccel. BbICOKOMOJEKYNAPHbIX COeAUHEHUN Y. OK 02
Kayuykn. BonokHa | OCHOBHbIE MOHATUSE XMMUM BbICOKOMOSEKYIAPHBIX COEANHEHUIN: MOHOMEP, NONUMEpP, CTPYKTYpHOE OK 04
3BEHO, CTeneHb nonumepusauuu, cpegHas monekynspHasa macca. OCHOBHble MeToAdbl CuHTEe3a OK 07
BbICOKOMOJIEKYNSAPHbBIX COEOMHEHUA — nonvMMepusaums u nonukoHaeHcaumsi. O3HakomneHue ¢
obGpasuyamu nNPUPOAHBLIX M MCKYCCTBEHHbIX BOJIOKOH, MflaCTMacC, KayyykoB: MnacTMacchl MK13.
(monnaTuneH, NoNMNPONUIEH, NOSIMBUHUIXIOPUA, NOAUCTUPON); HaTypanbHbIN U CUHTETUYECKUNE NnK1.4
Kayyykn (OyTagueHOoBbIA, XJTOPOMPEHOBLIN U W3OMNPEHOBLIN); BOJIOKHA (HaTyparibHble (XMOMOK,
LIEepPCTb, LWENK), WCKYCCTBEHHble (aueTaTHoe BOJSIOKHO, BWCKO3a), CUHTETUYECKME (KamnpoH u
naBcaH).
KoHTponbHas 32. KonTponbHasa pabota 3 CTpykTypa u CBOMCTBa OpraHM4eckux BeliecTB (Mo pasgenam
pa6oTta 3 3-7)
MpodreccnoHanbHO OpUEeHTUPOBaHHOE coAiepKaHue (coaepxaHue NpPUKNagHoro moayns)
Paspen 8. Xumusa B 6bITYy U NPOM3BOACTBEHHOWN AeATENLHOCTU YerioBeKa
Tema 8.1. 33. Xumunuyeckme TexHonornm B noBcegHeBHON U NpodecCnoHanbHON AeATeNbLHOCTH OK 01
Xnmudeckue YyerioBeka OK 02
TEeXHONormm MpaBuna akonormyeckn LenecoobpasHoro nosegeHns B 6bITy U TPyoOBOW AEATENBHOCTM B LIENAX OK 04
B NOBCEHEBHOW| COXpaHEHMs1 CBOEro 300POBbSA M OKpyXKalolen NpuMpoLHON cpenbl, ONacHOCTb BO3AEWNCTBMA Ha OK 07
n XMBbl€ OpraHn3mbl OpPraHN4YeCKNX BELLLECTB OTAENbHbIX KIaccoB (YyrneBoaopoabl, CNnpThl, heHONbI,
npodeccnoHanbHOM | XSTOpopraHnyeckne npousBoAHble, anbgernabl M Ap.), nokasaTtenb npefenbHO AonyCTUMOW MKX.3.
OEeATEeNnbHOCTH KOHLeHTpauun 1 ero Ncrnosnb3oBaHue. MK X.4.
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yernoBeka

Pornb xvmun B ob6ecneyeHnmn akonormyeckomn, a3HepreTM4eCckom 1 nNmuLeBon 6e3onacHoOCTH, pa3BuTUm
MeOWUMHbI, CO34aHUM HOBLIX MaTepuanoB (B 3aBMCMMOCTM OT BMaa npodeCCMOoHanbLHON
AEeATENbHOCTH), HOBbIX MCTOYHMKOB 3HEPTUKN (anbTEPHATMBHbIE NCTOYHUKM SHEPTUN).

Xummsa n 30opoBbe Yenoseka. [MoHsATME 0 Hay4YHbIX MeTodax NO3HaHMS BELLECTB N XMMUYECKMX
peakuunn. MpepcraeneHns 06 06LWMX HayYHbIX NPUHLMMNAX NPOMbILLIIEHHOTO MOMyYeHNs
Ba)KHENLLMX BeLWeCTB (Ha npumMepax npom3BoacTBa aMmMmnaka, CEPHON KUCNOTLI, MeTaHomna).

Xummsa 1 300poBbe YenoBeka: npasuna 6e3onacHoro CNonb30BaHNS NeKapCTBEHHbBIX NpPenapaTos,
ObITOBOM XMMUU B NOBCEOHEBHOM KU3HM.

34. MNpakTnyeckan pa6ota Ne12. «[lpuMmeHeHUe XMMMUYECKNX BELLECTB U TEXHOJIOMUN C OK 01
y4yeToMm Oyayuien npocdeccMoHanbLHOM AeATeNnbHOCTUY. OK 02
PeweHwne kernc-3agay no TeMam: NULLIEBLIE NPOAYKTbI, OCHOBbI PaLMOHAITbHOIO NUTaHKS, OK 04
Ba)XXHENLLIME CTPOUTENbHbIE N KOHCTPYKLUMOHHbIE MaTepuarnbl, CeNlbCKOXO3SIMCTBEHHOE 5 OK 07
NPOM3BOACTBO, KPACKW, CTEKIO, KepaMuka, MaTepuanbl ANsi NEKTPOHMKN, HAHOMaTepuarnbl,

TEKCTUNbHbIE BOJTOKHA, NCTOYHUKA 3HEPTUKN, OPraHNYeCcKNe N MMHeparbHble yaoopeHus, MK 1.3.
NneKapCTBEHHbIE 1 KOCMETUYECKME NpenapaTthl, ObIToBast XMMUs, MaTtepuarbl N3 UCKYCCTBEHHbLIX U NK1.4.
CUHTETUYECKNX BOJTOKOH.

35. MNpakTnyeckan pabota Ne13. 3awuTta KeMcoB.
3awwmra: lNpeacraBneHne pesynbTaToB pPeLLEHNs KeNc-3agad B hopme MUHM-AOoKTaga 2
(oonyckaeTca NCnonb3oBaHWe rpaddMyecknx U NPe3eHTaUMOHHbIX MaTepUanos)

36. NMpomexyTo4yHasa aTTecTaumsa no aucumnnuHe (oMb depeHLMpPOBaHHbIN 3a4eT) 2
Bcero 72
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3. YCNOBUSA PEANTU3ALIMU MPOIPAMMbI OBLLEOBEPA3OBATENIbHON
ANCLUNITUHDI

3.1. Tpe6boBaHMA K MUHMMaNbHOMY MaTepuanbHO-TEXHUYECKOMY
obecne4yeHuto

Ana peanusauun nporpamMmmbl  OUCUUMNANHBI  OOSMKHbI ObITb  NpegyCMOTPEHbI
crnegywowmne cneumanbHble MOMELLEHUs: YY4ebHbIn KabuHeT xumunm un/vnu 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 MuHepanos, Tabnuua  MeHgeneeBa, y4yebHble  unbMbl,  LMdpPOBbIE
obpasoBaTtesibHble pecypchbl.

TexHnyeckne cpeacTtBa OOyYeHUsi:  KOMMbLIOTEP C  YCTPOMCTBaMM
BOCMpPOM3BEAEHMA  3BYyKa, MPUHTEP,  MynbTUMEeOMa-npoekTop C  3KpaHOM,
MynbTUMeAUNHAas 40CKa, yKaska-npeseHTep A8 npe3eHTauni.

O6opynoBaHue nabopatopum UM pabouyumx mMecT nabopaTopum: MEH3YPKM,
NUNeTKU-KanenbHUUbl, TEPMOMETPbI, MUKPOCKOM, nynbl, NpeAMETHble N MOKPOBHbIE
cTekna, nraHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKMNAHHbIE NPOOMPKK, Ppe3NHOBbLIE NPOOKM, hoHapUKK, HABOP PeakTUBOB, CTEKNSHHbIE
nanoyku, WTaTuBbl ANsi NPOOUPOK; MEpPHbIE LUMANHAPLI, BOPOHKM CTEKISIHHBIE, BOPOHKM
aenutensHble uunuHapudeckue (50-100 mn), cTynku ¢ nectnkom, oapdopoBbIe YaLlKu,
NMHUETBbI, (UnbTpbl OymakHble, BaTa, Mapns, 4YacoBble CTeKna, 3NEeKTPONSUTKM,
nabopaTtopHble WTaTuBbl, CMMPTOBbIE FOPENKM, CNUYKK, NPUBOP ANA NonyyYeHnst ra3oB
(vnn npobBupka c rasooTBOAHON TpyOKOW), OepxaTenu Ans nNpobupok, CKNAHKM Ans
XpaHEeHUs1 peakTMBOB, pa3gaToudHble NOTKU; xummndeckmne crakadbl (50, 100 n 200 mn);
LwnaTenu; NMHUETbI; TUrenbHble LWWMLUbl; CEKyHOOMEepbl (TanMepbl), MepPHblE NPOBUPKK
(Ha 10-20 mn) n mepHble konbbl (25, 50, 100 n 200 mn), BoasiHas GaHa (Mnn
TEepPMOCTaT), CTEKNSIHHbIE NarioYKKn; KOHMYeckne konbel ansa tutposaHunsa (50 n 100 mn);
WHOWKATOPHbIE MOMOCKM Ana onpeaeneHns pH n ctaHgapTHas MHOUKATOpHas LKana;
YHUBepcanbHbIN nugukaTtop; nunetkm Ha 1, 10, 50 mn (wnu gosatopbl 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. UudbopmaumoHHOe obecneyeHne peanusayum nporpaMmmbi

1. Ona peanu3aumm nporpamMmmbl GuGNMOTEYHbIM (poHA obBpasoBaTeribHON
opraHusauun [OOSMKeH MMeTb MneyaTHble W/UNWM 9NeKTPOHHble obpasoBaTesnbHble U
WH(POPMAUUNOHHbIE  pecypcCbl,  PEKOMEHOOBaHHble  Ofs  WUCMNOMb30BaHMS B
obpasoBaTenbHOM NpoLecce, He cTaplle 5 NeT ¢ MOMEHTa U3gaHus.

2. PekomeHnayeMble neyvyaTHble M3gaHus no peanuiauumm obueobpaszoBaTenbHON
ANCUMNIIWHBbI  NpeAcTaBneHbl B  METOAMYECKMX PeKoMeHOauusax Mo  opraHu3auuun
oby4eHuns.

OCHOBHbI€ UCTOYHUKMU
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1. MabpuensH, O.C. Xumus. basosbii yposeHb. 10 kn.:y4ebHuk / O.C. MabpuensH. - 7-e
nag., crepeotun. - M.: podpa, 2019. - 191 c.: un.

2. MabpuensH, O.C. Xumus. 11 knacc. basosbinn ypoBeHb: y4ebHuk /O.C. MabpuensH.-8-
e-usg., crep. - M.: podha, 2013. — 223 c.: un.

AononHutenbHble UCTOYHUKU
1. labpuenaH, O.C. Xumwna: yyeb. ana crtyg. npodp. yyeb. 3aBegenHmn / O.C.
abpuensH, N.I'. Octpoymos.— M., 2008. - 336 c.
2. MNabpuensH, O.C. Xumusa B TecTax, 3agadax, ynpaxHeHusx: y4yeb. nocobue ana
cTya. cpeq. npod. yvyebHbix 3aBegeHun / O.C. Mabpuensan, I'.I'. JleicoBa. — M., 2008. -
224 c.
3. UeetkoB, JI. A. OpraHundeckaa xummmsa 10 — 11knacc. y4ebHuK ans
obueobpasoBaTtenbHbix yupexaeHun / J1. A. LiseTkos. - M.: BIIAOOC, 2008. - 271c.
4. Xumua. 3apgadvHuk: yd4ebHoe nocobue ans  cpegHero  nNpodeccuoHanbHOro
obpasoBaHusa / 1O. A.Jlebenes [u op.]; nog obwen pepakuwen [. H. Pageesa. —
Mocksa: N3gatenbctBo KOpanT, 2023. — 236 c.

UHTepHeT — pecypcChbl

1. EpoxuH KO.M. Xumusi: aneKTpoHHbIN y4ebHuk / KO.M. EpoxuH. — M: Akagemus, 2014.
2. bubnunoteka Hay4yHOM W CTydeH4YeCcKOW uHOpMauMM [ONEeKTPOHHbLIM pecypc]. -

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

3. buorpaum wun3BecTHbIXx nwogen [ONEeKTPOHHbIN pecypc]. - Pexum pgoctyna:
ANEeKTPOHHbLIN agpec http://biography.globala.ru/.- (Qata obpaienuns: 25.05.2025).

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

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

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

6. OdwmumanbHbin cant MwuHuctepctBa obpasoBaHna M Haykm PO [OnekTpoHHbIN
pecypc]. - Pexxum goctyna: http://www.mon.gov.ru.-(daTta obpaweHunsa: 13.04.2025).

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

8. Xumus B LUKOME: - HAyYHO-TEOPETUYECKUA U METOANYECKUIN XKypHan [ONeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru.. - (Jata obpaiienunsa 13.06.2025).
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4. KOHTPOJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

KoHTpornb n oueHKka pe3ynbTaTtoB 00y4YeHMs OCyLLEeCTBNSAETCA npenogaBaTenem
B npouecce MPOBEAEHUS MNpPaKTUYECKMX 3aHATUM u  nabopaTopHbIX  paboT,
TECTUPOBAHMNA, a Takke BbINOMHEHMA OOyYalLWMMNCA WHAUBMAYANbHbLIX 3agaHun,
NPOEKTOB, uUccrneaoBaHun. PesynbTaTbl 0byveHus onpegenstoT, 4to obyvatowmecs
AOMKHbI 3HAaTb, NMOHUMAaTb U AEMOHCTPUPOBATL MO 3aBEPLUEHNN N3YHEHUS OUCLMMINHDI.

[Ona dopMMpoBaHUSA, KOHTPONA M OLEHKM pe3ynbTaTOB OCBOEHUSA Yy4eGHOM
ANCUMNIIMHBI  UCMONb3YeTCA CUCTEMa OLEHOYHbIX MEPONpUATUN, NpeacTaBngaloLlas
cobon komMnnekc y4ebHbIX MEPONPUATUI, CONAcoBaHHbIX C pedyrnbTataMu obyvyeHus u
cchopmynunpoBaHHbIX ¢ yyetom PIrOC COO (npegMeTHble peaynbTaTthl MO AUCUUNIIMHE)
n ®roc Crio.

Cro.
OK/T | Moagynb/Pasge PesynbTar <

Ne TuUnbl OLUEHOYHLIX MEPONPUATUI

K n/Tema obyyeHus
| OcHoBHoOe cogepXxaHue
1 Paspen 1. dopmMynupoBaTtb
TeopeTuyecku [6a3oBble NOHATUA
€ OCHOBbI M 3aKOHblI XMUMUUN
XUMUn
1.1 {OK 01 |OcHoBHbIE OcHoBHbIE 1. Tect «CTpoeHMe aTOMOB XMMUNYECKNX
XUMUYeckKme KONMYeCTBEHHbIE 3NEeMEHTOB U NPUPOAa XMMUYECKOW CBA3UY.
MOHATUA U 3aKOHbI B XuMun 1 |2. 3agaym Ha COCTaBMNEHNE XMMUYECKNX hOPMYI
3aKOHHbI, pac4yeTbl No ABYXaTOMHbIX COeAMHEHUN (OKCUAOB,
CTpOEeHue ypaBHEHUSM CcynbunaoB, rMapva0B U T.M.).
aTomoB XUMUYECKNX 3. 3agaHusa Ha 1UCnorib3oBaHNE XMMUYECKOM
XUMNYECKNX peakuunny. CYMBOJTMKMN N Ha3BaHU COeMHEHWU Mo
3NeMEHTOB HOMEHKNaType MeXayHapOAHOro cok3a
TEOPETMYECKON U NPUKNAAHON XUMUUN U
TPUBMAnbHbIX Ha3BaHW ANA COCTaBMeHns
XUMUYECKNX POPMYIT COEOUHEHUIN OTAEMBHbIX
Knaccos.

1.2 |OK 01 [lNepuogunyeckun | XapaktepmsoBaTb |1. [NpakTuyeckue 3agaHus Ha yCTaHOBIEHME
OK 02 |3aKOH 1 XUMuyeckue CBSA3M MeXay CTPOEHNEM aTOMOB XMMUYECKNX
nK  |fleproanyeckas |snevents B 37IEMEHTOB U NEPVIOANYECKUM N3MEHEHNEM
X.3. |cvcrema COOTBETCTBUM C UX |CBOWCTB XMMUYECKUX NIEMEHTOB U NX

XMMUYECKNX o
MK SnEeMEHTOR MOfoXeHneM B COeMHEeHWN B COOTBETCTBUUN C NOSNOXEHNEM
X4 | o.wn. nepvoan4ecKkon MNeproanyeckon cucteme.
MeHaeneesa, |cvcTeme 2. [NpaKTKo-OpUeHTUPOBaHHbIE TEOPeTHYEecKne
VX CBS3b C XUMNYECKNX 3a[aHUA Ha XapakTepu3aum XMMUYECKNX
coBpemenHoi  |[3NemenTos [1.U. anemeHToB: «MeTannuyeckue /
Teopueit Menoeneesa HemeTannm4yeckne CBOCTBa,
CTPOEHUS 3NEKTPOOTPULIATENBHOCTbL U CPOACTBO K
aTOMOB 3NEKTPOHY XMMUYECKNX 3NTIEMEHTOB B
COOTBETCTBME C UX INEKTPOHHBIM CTPOEHMEM U
NOMNoXeHWeM B NepUOaAMNYECKON CUCTEME
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xummdeckux anemerHToB [1.1. MeHpgeneesay

1.3 [OK 01| CtpoeHnue Coctaenatb 1. Tect «CTpoeHne aToOMOB XMMUYECKNX

BelecTea XMU4eckme 3M1IEMEHTOB M NPUPOAa XUMUYECKON CBA3NY.
W npupoda dopmynsl 2. 3apjaum Ha cocTaBneHne XMMUYECKUX dpopMyr
)ég;n:;ecmm COeMNHEHNN B HeopraHN4Yecknx CoeaNHEHUN.
MHorooGpasue COOTBETCTBUN CO 3. 3apgaHusa Ha I/ICI'IOJ'Ib?OBaHVIe XI/IMVI/ILIeCKOVI
BeLLeCcTB CTeneHblo CMMBOJIMKMN N Ha3BaHWUN COeQMHEHWU Mo
OoKUcneHus HOMeHKIaType MexXayHapogHOoro corsa
XUMUYECKMX TEopPeTMYECKON U NPUKNagHON XUMUU U
9NEeMEHTOB, UICXOAS |TPMBMANbHbIX HA3BaHUIM ANS COCTaBMNEHUS
N3 BaneHTHOCTU U [XUMUYECKNX POPMYIT HEOPraHNYECKNX
aneKTpooTpuuaTternb |COeANHEHNIN OTAENbHbIX KNacCcoB.
HOCTU
1.4 |OK 01 [Knaccudvkauns|dasate Ha3BaHus no (1. Tect «HomeHknaTypa n HasBaHue
OK 02|, HOMEHKnaType HeopraHN4YeCcKnX BELLLECTB UCXOAS U3 UX
" MEXOYHapOAHOro  [XMmuveckom popmyrnbl UM cocTaBneHne
HOMEHKNaTYPa 1.41534 XumMmndeckon oopmynbl UCXOaa U3 HasBaHUSA
HeopraHn4eckux - _ -
BELECTB TeopeTquchom n BeLLecTBa N0 MeXayHapOAHOW Unu TpusmnanbHOM
NPUKIagHON XUMUN  [HOMEHKNaType».
N TpMBMAnbHbIE
Ha3BaHWa ans
CoCTaBreHus
XMIMUYECKNX
dopmyn
HeopraHn4ecknx
coeNHEeHUN
OTAErNbHbIX KIaccoB.

1.5 [OK 01 |Tunbl CoctaBnaTb 3agaun Ha cocTaBreHme ypaBHEHUI peakLmi:
XUMUHECKNX XUMU4Yeckme — COeaVHEHNS, 3aMELLEHNS, Pa3fOXKEHWS,
peakuuit peakuuu un obmeHa;

onpeaendaTb Tvn — OKUCNUTESbHO-
peakumn BOCCTaAHOBUTENbHbIX PeakLmi C UCMOMb30BaHNEM
MeTOoAa ANeKTPOHHOro HbanaHca.
2. 3agaum Ha pacyeT maccbl BelecTsa unm
o6béma
rasoB MO M3BECTHOMY KONIMYECTBY BeLLECTBa,
mMacce nnm o6bLEMy O4HOro 13 y4acTBYHOLNX B
peakuunn BELLLECTB; pacyEThbl
maccbl (06bEéMa, KonnyecTsa BeLLEeCTBA)
NPOAYKTOB peakuun, ecnn ogHo U3 BELLECTB
UMEET NpumecHu
1.6 [OK 01 [CkopocTb XapakTtepusoBatb  |[TpakTUKo-OpMeHTUPOBaHHbIE TEOPETUYECKME
OK 02 XMMUHECKIX BNUsiHME 3agaHns Ha aHanuns (pakTopos, BNUAIOLNX HA
MK [Peakuum. KOHLLeHTpaLum M3MEHEHWNEe CKOPOCTU XVMMYECKON peakLvu.
X.3. ;(;QAHM:;ngv?ee pearnpyroLmx MpakTnKo-opueHTUPOBaHHbIE 3aaHNA Ha
MK BELLECTB U npuMmeHeHue npuHumna Jle-lWatense ons
X.A4. Temnepartypbl Ha HaxoXOeHUs HanpaBfeHNa CMeLLLEHUS
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CKOpPOCTb
XMMUYECKNX
peakummn
XapaktepusoBaTb
BNUSHNE U3MEHEHUS
KOHLIeHTpaLum
BELLEeCTB, peakuunm
cpenbl n
Temnepartypbl Ha

PaBHOBECUS XMMWUYECKOW peakummn 1n aHanus
(haKkTOpOB, BNUSIIOLINX HA CMELLIEHNE
XMMUYECKOro paBHOBECHS

cMmelleHne
XUMUYECKOTO
paBHOBeCUS
1.7 |OK 01 |PacTBOpH®I, CocTaBnaTb 1. 3agaHua Ha cocTaBneHne MonekynapHbIX 1
OK 02 |Teopus ypaBHeHus WOHHBIX peakuuin ¢ y4acTnem K1CroT, OCHOBaHWI
OK 04 [3NEKTPOIUTUYHE |y mpyeckimx 1 COnen, YCTaHOBMNEHNE U3MEHEHUS KNCMOTHOCTU
OK 07 |k peakumnm NMOHHOIo cpeapl
anccoumauun mn
MK MOHHBI OBMeH obmeHa ¢ yyactnem |2. 3agaym Ha pacTBOpbI
X.3. HeopraHn4ecKnx 3. labopaTtopHas paboTta «[lpurotToBnexHune
MK BellecTB pacTBOpOBY.
X.4.
2 XapakTtepusoBaTb
Paszpgen 2. CBOMCTBA KoHTponbHas pa6oTta Ne 1-2 CtpoeHue
HeopraHu4yeck BellecTBa U Xxumu4yeckme peakummu. CBoncrea
HeopraHn4ecKnx
as xmmums HeopraHM4ecKux BelecTs
BellecTB
2.1 |OK 01 |®Pu3uko- YcTaHaBnuBaTb 1. Tect «OCOBEHHOCTU XMMNYECKNX CBONCTB
OK 02 |xmmmnyeckue 3aBMCMMOCTb OKCWOOB, KACIOT, OCHOBaHUN, aMOTepHbIX
OK 04 |cBonicTBa OU3NKO-XMMUNYECKNX |TMOPOKCUOOB 1 CONEN.
MK HeopraHN4YeCcKnx |CBOMCTB 2. 3apaHus Ha cocTaBreHne ypaBHEHNI
X.3. |BewiecTB HeopraHN4ecKknx XMMUYECKUX peaKkLmii C yHacTMeM NpoCTbIX U
MK BELecTB OT CMOXHbIX HEOPraHWYECKMX BELLECTB: OKCMAO0B
X.4. CTPOEHUs aTOMOB U |MeTannoB, HeMeTannoB 1 aMOTEPHbIX

MOneKyr, a Takke
™Mna
KpUCTanmn4eckom
peLeTku

CocrtaBnsaTb
peakumm
coeguHeHus,
pas3noXxeHus,
obmeHa,
3aMelLieHns,
OKUCTUTESbHO-
BOCCTaHOBUTESbHbIE
peakumm

3IEMEHTOB; HEOPTraHNYECKNX KMCMNOT, OCHOBAHWI
1 aMmdOTEPHbIX TMAPOKCUAOB, HEOPraHNYECKMX
conem, XxapakTepuayrLLmnx nx CBoncTea u
Cnoco6bl NOny4YeHus.

3. MNpaKkTNKo-OopUEeHTUPOBaHHbIE TEOPETUYECKUNE
3a[aHusA Ha CBONCTBA M NosyYeHne
HEOpPraHN4YeCcKNX BELLIECTB

2. 3agayn Ha pacyeT MaccChbl BeELLEeCTBa Unn
obbéma

rasoB Mo M3BECTHOMY KONMYECTBY BELLECTBA,
mMacce nnm o6bEMY O4HOMO 13 y4acTBYHOLLUNX B
peakunn BELLIECTB; pacyEThbl

Macchbl (06bEma, KonnyecTea BeLLECTBA)
NPOAYKTOB peakuun, ecnn ogHo U3 BELLECTB
nmeeT npumecu
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2.2 |OK 01 |NgeHTndmkaum |Uccneposatb 1. MpaKkTUKO-OpMEHTMPOBAHHbIE 3a4aHNA MO
OK 02 |5 Ka4yeCTBEHHbIE COCTaBNEHUIO XMMUYECKNX peaKLnin C y4acTUeM
OK 04 |HeopraHn4eckux | peakumm HeopraHN4eckMx BELLECTB, UCNOMNb3yeMbIX AN UX
BELecTs HeopraHNn4eckux naeHTudunKaumm.
BeLLeCTB 2. NabopaTtopHas pabota «MaeHTudunkaums
CoctaBnsTb HeopraHN4YeCcKnX BELLLECTBY.
ypaBHeHUS
XUMNYECKNX
peakLmn NOHHOro
obmeHa ¢ yyacTnem
HeopraHNn4ecknx
BELecTB
3 Paspgen 3. UccnepoBatb KoHTponbHasa paboTa
TeopeTnyecku (cTpoeHue u «CBoOMCTBa HEOPraHN4YeCKNX BELLECTBY
€ OCHOBBI CBOMCTBA
OpraHM4ecKon |(HeopraHM4eckux
XUMUn BelwecTB
3.1 |OK 01 |Knaccudukaums |Knaccudpmumposatb |1. Tect «HomeHknaTypa 1 Ha3BaHue
, CTPOEHUE " HeopraHu4eckue OpraHn4Yyeckux BeLLecTB NCX0Aa U3 UX
HOMeEHKNaTypa |BellecTBa B XMMUYecKon oopMyrbl UM COCTaBeHne
OpraHM4Yecknx |[COOTBETCTBUM C UX | XMMUYECKOW (DOPMYribl UICXOASA U3 Ha3BaHUS
BELLEeCTB CTPOEHUEM BeLecTBa N0 MeXayHapo4HOW UNu TpuBMarnbHOM
HOMEHKnaType».
2. 3agaun Ha pacyeT MaccoBow onu (Macchl)
XMMUYECKOro anemMeHTa (CoeauMHeHns) B
Moriekyne (cmecm).
3. MNpakTnyeckme 3agaHns no knaccudukauum,
HOMEHKNaType U XMMMUYeCKUM chopmynam
OpraHNYyeckux BeLLEeCTB pasfnnyHbIX KNaccos.
4 Paznen 4. UccnepoBaTtb
Yrnesogopon CTp?eHMe v
cBOMCTBa
5! yrnesogoponoB
4.1 |OK 01 |YrneBogopoapb! |KnaccnduumposaTh |1. 3agaHus Ha cocTaBreHNE Ha3BaHUM
OK 02 |1 nx npnpogHble|opraHndeckme OpraHMyeckux CoegMHEHUN No TpUBMANbLHON NNK
OK 04 |nCTOYHUKM BellecTBa B MeXAyHapoa4HOW cucteMaTU4eCckon
MK COOTBETCTBUM C UX |HOMEHKNaType.
X.3. CTpPOEHMEM 2. 3apgaHua Ha cocTaBneHmne NomHbIX U
MK COKpaLLEHHbIX CTPYKTYPHbIX hopmyn
X.A4. OpraHNYecKnx BeLEeCTB OTAEMbHbIX KI1accoB.

3. 3agaum Ha onpeaeneHune NpocTenLlemn
opMynbl OPraHNYeCcKo MONEKYbI, UICXOAs U3
3f1ieMeHTHOro coctaea (B %)
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4.2 |OK 02 |dusunko- YcTraHaBnueaTtb 1. 3agaHusa Ha cocTaBrfieHNe ypaBHEHUI
OK 04 | xnmu4yeckue 3aBUCMMOCTb XUMUYECKNX pPeaKLMi C y4acTMEM OpraHUYecKmX
cBOMCTBaA HPM3MKO-XMMMYECKUX |BELLECTB HA OCHOBaHUM UX COCTaBa U CTPOEHUS.
yrneBogopoaOB |CBOWCTB 2. 3agaHus Ha cocTaBriEHNE ypaBHEHNI
OpraHn4yecKmnx XMMUYECKUX peaKkLmi, UIMIOCTPUPYHOLLNX
BeLLecTB OT XUMUYECKNE CBONCTBA C y4ETOM MEXaHN3MOB
CTPOEHUSA MOMEKYN |NpOTeKaHUsA AaHHbIX peakumii U reHeTUYeCcKom
CBSI3M OpraHNYeCKnX BeLLLeCTB pasHbIX KNaccoB.
3. PacyeTHble 3aga4un no ypaBHEHUSIM peakumn ¢
y4yacTUeM opraHNYeCcKnx BeLLecTB.
4. JlabopaTtopHas pabota «CaoncTea
yrnesogopoaoBy.
5 UccnepoBatb
Pa3pgen 5. CTpoeHue u
Kucnopopocop cBonctea
epxawue Kucrnopopocoaepx
opraHu4yeckue |awmx
coeAMHeHUs1 |opraHuM4ecKnx
coeAMHEeHUun
5.1 |OK 01 |CnupTbl. ®eHon |UccneposaTtb 1.MpaKkTnUKo-opMeHTUPOBAHHbIE 3a4aHNA MO
OK 07 CTpOEHME U COCTaBJIEHUIO XMMUYECKUX peakuum C y4acTuem
CBOWNCTBA CNUPTOB  |OpraHN4YeCKnX BELLECTB, B T.4. NCMOMb3yeMbIX
ANSA X naeHTudukaumm B 6uITy 1
MPOMbILLNIEHHOCTW.
5.2 [OK 01 |Anbaerngbl. WcenepoBatb 1.MpaKTNKO-OpnNeHTUpOBaHHbIE 3a0aHNA MO
OK 02 |Kap6oHoBbie CTpOEHUE U COCTaBNEHUIO XUMUYECKNX peakLnn ¢ yyactnem
OK 04 |kucnoTbl. cBOMCTBA OpraHn4yecKux BeLecTB, B T.4Y. UCNOSb3yeMbIX
CnoxHble anbgernaos, AN X naeHTudpukaumm B 6oITy 1
acpupbl KapOOHOBbIX KUCIOT, [MPOMbILLIIEHHOCTW.
CNOXHbIX 3chnpoB
5.3 |OK 01 |Yrnesogbl Wccneposatb 1.MpakTUKo-opMeHTUPOBAHHbIE 3a4aHNd MO
OK 02 CTPOEHUE U COCTaBNEHUIO XUMUYECKNX peakLnn ¢ yyacTnem
OK 04 CBOWCTBA YrNeBOAOB |OpraHNYeCcKMX BELLECTB, B T.4. UCMOMb3yeMbIX
Ans ux naeHTudukaumm B ObITy 1
MPOMbILLNIEHHOCTW.
5.4 |OK 01 |®Pu3uko- Wcecneposatb 1.MpakTnKo-opneHTMpPoBaHHbIE 3aaHusA No
OK 02 | xnmunyeckune HPU3MKO-XMMUYECKUE |COCTaBIIEHMIO XMMUYECKUX peakLmi ¢ ydacTuem
OK 04 |cBowicTBa cBOMUCTBA OpraHn4Yeckux BeLLecTB, B T.4. UCMOMb3yeMbIX
KMCnopoaocoae |KUCNopogocoaepxa |ansa nx ngeHtndukaumm B 6oITy u
pXKaLmx LLIMX OPraHU4eCKMX |[NPOMBbILLIIEHHOCTW.
OpraHuMyeckux |coeguHeHun
coeNHEeHUN
6 Paspen 6. UccnepoBaThb
AsoTcopepxa |[cTpoeHue u
wue CBOMCTBa
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opraHuM4yeckue |asotcoaepiKalmx
cCoefMHEeHUs1  (opraHu4YeckKux
coeAVHEeHUN
6.1 |OK 01 |AMUHBI. Wccnepoeatb 1. 3agaun Ha NpUroToBIIEHNE PaCTBOPOB.
OK 02 |AMWHOKWCIOTbI. |cTpoeHme 1 2. MNpaKTUKO-OpMeHTUPOBAHHbIE 3aaHNd Mo
OK 04 |Benku CBOMCTBA aMUHOB, |COCTaBMEHMIO XMMUYECKUX PeaKkLUin C y4acTuem
aMWHOKMCIOT, OpraHM4yeckux BeLLecTB, B T.4. UCNONb3yeMbIX
6enkoB AN X naeHTudukaumm B 6uiTy n
MPOMbILLNIEHHOCTW.
7 Paspgen 7. UccnepoBatb KoHTponbHas paborta 3 CTpykTtypa u
BbicokomMonek (cTpoeHue u CBOMCTBa OpraHM4Yeckux BellecTB
ynsipHble CBOMCTBA
coeAuHeHus nonumepos
7.1 |OK 01 |Mnactmaccel.  (MccneposBatb [MpakTuKo-OpneHTNpOBaHHbIE 3aaHUsA C
OK 02 |Kayuyku. CTpoOeHue u y4yacTnem nosiMuMmepos, B T.4. UCNOSb3yeMbIX A1
OK 04 |BonokHa CBOMCTBA nx naeHTndmrKaumm B 6bITy 1 MPOMbILLSIEHHOCTM.
OK 07 nnacTmacc,
MK Kay4yKoB, BOITOKOH
X.3.
MK
X.4.
I | MpodeccnoHanbHO-OpUEHTUPOBaAHHOE coepXaHue (coaepxxaHue NPUKNagHoro
MoAayns)
8 Pasngen 8. OueHuBaTb 3awwmTa Kenca (c yuetom byayuwen
Xumusa B ObITy [nocnencTeus npocdpeccMoHanbHOMN AeATEeNIbHOCTH)
] ObiTOBOM U
NnpPou3BOACTBE |[MPOM3BOACTBEHHO
HHOM M feATenbHOCTHU
AeATeNnbHOCTU |4YernoBekKa C
YyernoBeka nosnuumn
3KOJIOrMYeCcKomn
6e3onacHocTH
8.1 |OK 01 | Xvmu4deckune OueHnBatb Kenc (c ydetom ByayLien npogeccmoHanbHom
OK 02 |TexHonormnn nocneacTeus OeATenbHOCTN)
OK 04 |B ObITOBOW 1 Bo3aMOXHbIe TEMbI KECOB:
OK 07 |noBcegHeBHOW |npon3BoacTBeHHOM (1. [loTenneHue KNnumMarta v BbICBOOOXAEHNE
MK " JesaATenbHOCTH rasoBbIX rMOpPaToB CO [AHA OKeaHa.
X.3. |npodbeccuoHans|4yenoBeka c nosvunii (2. byayuive matepuansl 4na asna-, MalvHO- U
MK HOW 3KONorn4eckomn NpnbopoCTPOEHMSI.
X4 JeaTenbHocTn |6e3onacHoOCTU 3. HoBble maTepuanbl s ConHeYHbIx 6aTtapei.
yenoseka
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