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1. OBLLIAA XAPAKTEPUCTUKA PPU«EOLIEVI NMPOrPAMMbBI
OBLUEOBPA3OBATEJIbHOU OAUCUUMJIUHDbI

1.1 MecTo AucuUMNNUHbI B CTPYKTYpe obpasoBaTenbHon nporpammsbl CMNO
OOuweobpasoBaTtenbHas AMcCUUNNNMHA «XUMUS» SIBNSeTCA o0bsa3aTenbHON 4acTbio

obLieobpasoBaTenbHOro Lukna obpasoBaTenbHOM Nporpammbl B cooTBeTcTBMM ¢ PIOC no
cneunanbHocTn 08.02.02CTponTENBCTBO M 3KCNSyaTauust MHXEHEPHbIX COOPYXEHUN.

MpuknagHon moaynb BKAOYaeT pasgen 8 «Xumust B ObITY M NpOn3BOACTBEHHOM
AEeATENbHOCTM YerioBeka», KOTOPbIA peanuayeTca Ans Bcex npodpeccuit/cneumansHOCTEN
METOL4OM peLUEHNs] KEWCOB, CBSA3AHHbLIX C 3KOMOrMYecKor 6Ge30nacHOCTbI0 M OLEHKOM
nocnegcTemn ObITOBOM M NPOM3BOLACTBEHHON OEATENBbHOCTN, COOTBETCTBYIOLLEN OTPACIIAM
Oyaywen npodeccnoHanbHOM AeATENbHOCTM 00yYarOLLNXCS.

1.2. Llenu n nnaHnpyemble pe3yrnibTaTbl OCBOEHUA AUCLUNIINHDbI:

1.2.1. Uenun n 3apgaun gucumnmuvHbl

Copepxanune nporpamMmmbil obuieobpasoBaTernibHON ANCUMNITUHbI «XUMUA»
HanpaBfieHO Ha AOCTMXEHNE CreayoLnX Lenen:

— (OpMMpPOBaHME CUCTEMbI XUMUYECKMX 3HAHUN KaK BakHeWLWen CcocTaBnawoLemn
€CTECTBEHHO-HAaY4YHOW KapTUHbI MMpa, B OCHOBE KOTOPOW NeXaT KNoYeBbIE NOHATUSA,
dyHOaMeHTarnbHble 3aKOHbl U TEOPUM XMMUU, OCBOEHUE s3blka HayKW, YCBOEHUE U
NMOHMMaHME CYLIHOCTU AOCTYMHbIX OOO6LLEHNN MMPOBO33PEHYECKOrO Xapakrepa,
O3HaKOMJIEHME C UCTOPUEN UX PA3BUTUSI U CTAHOBIIEHWS;

— (opmupoBaHne u pas3BuTUE MNpeacTaBNeHnn O HayydHblX MeTodax Mo3HaHUSA
BELECTB W XMMUYECKUX peakuun, HeobxoauMmbix ANd npuobpeTeHus ymMeHun
OPVEHTUPOBATLCA B MMUPE BELLECTB U XMMUYECKMX SABMNEHUN, MMEKLWMX MECTO B
npupoae, B NPakTM4eCcKomn n NOBCEOHEBHOW XXN3HW;

— pasBuTUEe YMEHUA WU CnocobOB AeATENbHOCTU, CBSI3aHHbLIX C HabnogeHvem u
OObACHEHNEM XMMWYECKOrO 3IKCrnepumeHTa, cobniogeHmem npasun 6e3onacHoro
obpalleHnsa ¢ BelecTBamu.

3apgayum gUuCcUMUNIvHbI:

1) cchopmmpoBaTtb  MNOHMMaAHME  3aKOHOMEPHOCTEW  MPOTEKaAHMUS  XMMWYECKUX
NPOLIECCOB N SIBIIEHUA B OKpYyXawLlen cpefe, a Takke UX CBA3b C LIENTOCTHOM
Hay4YHOWN KapTMHOW MUpa U APYrMMN €CTECTBEHHBbIMU HayKamu;

2) pasBuUTb YMEHUsi COCTaBnsaATb OPMYyrbl HEOPraHW4YeckUx W OpraHNYecKux
BELECTB, YpPaBHEHUSI  XMMWYECKUX  peakumn, OOBbACHATbL MX  CMbICA,
NHTEepPNpPeTUpPOBaThb pe3ynbTaTbl XUMUYECKUX SKCNIEPUMEHTOB,

3) chopmupoBaTtb HaBbIKN npoBeaeHus NPOCTENLLNX XUMUYECKNX
SKCNepuMeEHTanbHbIX UccrnegoBaHun c cobnogeHvem npasun  6e3onacHoro
obpalyeHus ¢ BellectBamm n nabopaTopHbiM 060pyaOBaHNEM;

4) pa3BuUTb YMEHUA HaxoAWTb, aHanuauMpoBaTb M UCNOMbL30BaTb MHOPMaLMIO
XUMUYECKOro XapakTepa U3 pasnuyHbiX UHPOPMALNOHHBLIX MCTOYHMKOB, BKIHOYas
y4yebHylo nnuTepaTypy, Hay4YHble Nybnukaumm n MHTepHET-pecypchl;

5) copmmpoBaTtb YMEHUSI MPOrHO3MpoBaTb MOCNEACTBUA CBOEN OeATEenbHOCTU U
XMMWYECKMUX MPUPOAHBIX, ObITOBbIX M MPOU3BOACTBEHHbLIX MPOLECCOB, Y4MTbIBas
BO3MOXHbI€ 3KONOrM4yeckne n coumarnbHblie BO3OENCTBUS;



6) copmupoBatb MNOHUMAHWE 3HAYMMOCTU [LOOCTUMXKEHUA XUMUYECKOW Haykm W
TEXHOMNOIMMN ONA pasBUTUA couMalribHOM M NPOM3BOOCTBEHHOM Chep C yMeHueM
NPUBOAUTL NPUMEPBI X MPUMEHEHNSA B PasfnNYHbIX cdhepax XXMU3HW.

1.2.2. lnaHupyemble pe3ynbTaTbl OCBOEHUA  oOLeobpa3oBaTenbLHOU

avcumnnuibl B cootBeTcTBUMN ¢ PrOC CIMO 1 Ha ocHoBe ®I'OC COO

Ocoboe 3HadeHne obuweobpasoBatenbHas AUCUMNNNMHA — «XUMUSA»  MMeeT  npu
dopmumpoBanHmm n passutun OK 01; OK 02; OK 04; OK 07 w TK, npeactaBneHHbIX B
aKTyannanpoBaHHbIX oroc Cro no npodeccunun/cneymanbHOCTH.



Kog un
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 TpPyAYy, OCO3HaHWe LLeHHOCTH
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;

- yCTaHaBNnuBaTb CYyLLECTBEHHbIA MNpPU3HaK 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, OLIEHMBATL PUCKK
nocneacTBuUnN OesATENbHOCTU;

- pasBuMBaTb KPEaTMBHOE MbILUIIEHWE MPU PELLEHUN
XM3HEHHbIX Npobnem

6) 6a3oBLle uccnegoBaTenbckme OENCTBUS:

- BrageTb HaBblkamu y4yeOHO-UccrnegoBaTenbCKkon u
NMPOEKTHOM [OEATENbHOCTM, HaBblkaMW pa3peLUeHns]
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, MOMEKYNa,
BaNIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTL, CTENEHb OKUCIIEHUHA, XMMUYEecKas
CBA3b, MOfb, MOMNsipHasi mMacca, MOMSPHbIA 00bEeM, YrnepoaHbIA CKener,
dyHKUMOHaNbHas rpynna, pagukarn, n3oMepusi, U3oMepbl, TOMONOIMYECKNN
psig, roMosioru, yrineBogopoAabl, KUCIOpoa- 1 a3oTcoaepKalme CoOeauHeHns,
BGuonornyeckn akTuMBHble BellecTBa (yrneBoAbl, Xupbl, 6enkun), MoHOMEp,
nonumep, CTPYKTYpPHOE 3BEHO, BbICOKOMOSIEKYNSIPHbIE  COEAUHEHUS,
KpuUcTannunyeckasl pelleTka, TuMnbl XMMWYECKUX peakuun (OKUCIUTENbHO-
BOCCTaHOBUTENbHbIE, 3K30-M SHOOTEPMUYECKME, peaKuMm NMOHHOro obMeHa),
pacTBOp, SNEKTPONNTbI, HEANEKTPONNTbI, SNEeKTPoNnTUieckas auccoumaums,
OKUCINUTENb, BOCCTAHOBUTENDb, CKOPOCTb XMMUYECKOM peakLumn, XMMUYeckoe
paBHOBECUE), TeOpMM W 3aKOHbl (TEOPUA  XMMWYECKOTO  CTPOEHUS
opraHnyeckux Bewecte A.M. bByTtnepoBa, Teopusi SneKTPONUTUYECKOM
avccounaummn, nepmogudecknin 3akoH .. MeHgeneeBa, 3akOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTU, CUMBOSIMYECKUIA A3bIK XUMUKU, (bakTonornyeckne
CcBeeHnsa 0 CBOMCTBAax, cocTaBe, NonydeHnn n 6e3onacHoOM UCnonb3oBaHum
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 U OpraHMYeckMx BELLECTB U MX NPEBpAaLLEHWI;
BbISIBMATb  B3aUMOCBSA3b  XMMMWYECKMX 3HAHWM C  MOHATUAMU U
npeacTaBneHnsiMmn gpyrux eCTeCTBEHHOHayYHbIX NPegMETOB;
- yMeTb WUCNOoNnb30BaTb HaMMEHOBAHUS  XMMWUYECKMX
MEeXOyHapo4HOro Col3a TeopeTUdeckon U NpUKNnagHom XuMun  un
TPMBUANbHbIE Ha3BaHUA Ba)KHEMWLUMX BELLUECTB (3TUMEH, aueTuneH,
rnuuepuH, deHon, dopmanbgerng, yKCycHast KACNoTa, FMUUWH, yrapHbli
ras, yrnekucnbli ras, ammuak, rawieHas W3BeCTb, HerawleHasi W3BeCTb,
nMTbeBas coga W ApYrux), COCTaBNATb (POPMynbl HEOPraHWYecknx wu
OpraHMYecKnx BELLECTB, YPaBHEHUS XUMUYECKMX peakumi, OOBbACHATb 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  pesynbTaTbl, KPUTUYECKM OLEHMBaTb UX
AOCTOBEPHOCTb, MPOrHO3MPOBaThL M3MEHEHNE B HOBbIX
YCNOBUSX;

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

- BblABUraTb HOBblE MAewn, npeanaraTb OpUrMHanbHble
noaxoapbl U peLleHns;

- CMOCOBOHOCTb UX UCMONb30BaHUA B NO3HABATEIbHOM
N coumanbHOM NpakTuke

pasHbIX

COOTBETCTBYIOLLUMMM 3KCMNEPUMEHTAMU U 3aNNCAMU YPaBHEHUN XUMUYECKNX
peakummn;

- YMEeTb YyCTaHaBnMBaTb MNPUHAOMEXHOCTb WU3YYEHHbIX HEeOpraHU4ecKux W
OpraHn4yeckux BeLecTB K OnpederieHHbIM Krnaccam W rpynnam coeguHeHun,
XapakTepusoBaTb MX COCTaB U BaKHeWLUMe CBOWCTBA; onpefensTb BuAabl
XUMUYECKUX CBA3EN (KoBarneHTHasi, MOHHasi, MeTannumyeckas, BOAOPOAHas),
TUMNbl KPUCTANIIMYECKMX PELLETOK BELLECTB; KnaccuduunupoBaTb XMMUYeCKme
peakuuu;

- cdopmmpoBatb nNpeacTtaBfeHNs: O XUMUYECKOM  COCTaBMsioLen
€CTEeCTBEHHOHAaY4YHOW KapTWHbl MWUpa, POnvM XUMUW B MO3HAHUWN SABIEHUN
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 XMMUYECcKUM dopMyram U ypaBHEHUAM
XUMUYECKUX  peakumMri C  MCMONb30BaHMEM  (PU3MYECKMX  BESIUYMH,
XapakTepuayoLmX BellecTBa C KONMMYECTBEHHOW CTOPOHbI: Macchl, obbema
(HopmanbHble yCroOBMs) rasoB, KOMMYECTBa BeELLECTBA; WCMNONb30BaTb
CUCTEMHbIE XMMUYECKME 3HaHUSA ANdA NPUHATUSA PEeLUeHUn 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
Haykn 1 OOLEeCTBEHHOW MNpPaKTMKX, OCHOBAHHOIO Ha
ananore KynbTyp, CRNOCOOCTBYHOLLENO OCO3HAHWIO
CBOEro Mecta B NOSIMKYNbTYPHOM MUPE;

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

- OCO3HaHME LUEHHOCTU HayyHOW [esTenbHOCTH,

rOTOBHOCTb OCyLLEeCTBNATb NPOEKTHYHO n
nccnegoBaTeNbCKYD AEATENbHOCTb WHAMBMAYANbHO
n B rpynne;

OsnageHue yHUBepcanbHbIMK y4ebHbIMK

no3HaBaTeNbHbIMN AENCTBUSMM:

B) pabota ¢ nHdopmaumen:

- Bnagetb HaBblkaMu MOMy4YeHUa WHdopmaumm u3
MCTOYHMKOB  pasHblX  TUMOB,  CaMOCTOATENbHO

- yMmMeTb MnaHupoBaTb W  BbIMOMNHATb  XMMWUYECKUN  9KCMEPUMEHT
(MpeBpalleHnsa opraHWYecKkUx BeLLecTB Mpu  HarpesaHuu, nony4vyeHue
3TUIEeHa N u3yyYyeHne ero CBOWCTB, Ka4eCTBEHHble peakuuu Ha anbaerngpl,
Kpaxman, YKCYCHYIH KWCMOTY; AeHaTypauus 6ernkoB npu HarpesBaHuw,
LUBETHble peakumn Oenkos; NPOBOAUTL peakuMm WOHHOro obmeHa,
onpefenATtb cpedy BOOHbIX pPacTBOPOB, Ka4YeCTBEHHble peakuun Ha
cynbdar-, kapboHaT- M XIOpuAa-aHWOHbI, Ha KaTUOH aMMOHUSA; peluaTb
SKCnepuvMeHTanbHble 3agayn no Temam "Metannbl" n "Hemetannsl") B
COOTBETCTBMM C MpaBunamu TexHukn 6esonacHocTn npu obpaweHun c
BellecTBamn 1 nabopatopHbiM 060pyaoBaHMEM; NpeacTaBnaTh pe3ynbTaThl
XMUMWYECKOro 3KCNnepumeHTa B popme 3annucu ypaBHEHUIN COOTBETCTBYHOLLNX
peakunn n opmynupoBaTh BbIBOAblI HA OCHOBE 3TUX Pe3yrbTaTos;

- YyMeTb aHanuMamMpoBaTb XUMMUYECKYHD WHOpPMaLMIo, MNonydYyaemylo u3
pa3HbIX MCTOYHMKOB (CpPeAcTB MaccoBon uMHGopmauun, cetb NHTepHeT wm
Apyrue);

- BnageTb OCHOBHbIMW MeToAaMW Hay4yHOro MO3HaHUS BeLLeCTB U
XMMUYECKUX  fABfeHun  (HabniogeHue,  M3MepeHue,  SKCNEePUMEHT,
MoenvpoBaHue);
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OCYLLEeCTBMNATb MOWUCK, aHanu3, CUcTeMatu3auuto 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 HOPMaM;

- ucnonb3oBaTb CpeactBa  MHMOPMAUMOHHBLIX U
KOMMYHWUKALMOHHbIX ~ TEXHONMOMMM B peLleHuun
KOrHUTUBHbIX, KOMMYHUKATUBHbIX U OPraHN3aumMOHHbIX
3aga4y c cobniogeHnem TpeboBaHUM 3ProHOMUKM,
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,
XapaKkTepusyLMxX BeLLecTBa C KONMMYECTBEHHOW CTOPOHbI: Macchl, obbema
(HopmarnbHble YyCcnoBMs) Ta3oB, KONMMYECTBa BeLLeCcTBa; WCMONb30BaTb
CUCTEMHbIE XMMWYECKUE 3HAHMS ONsl NPUHSATUS PELUEHUA B KOHKPETHbIX
YKM3HEHHbIX CUTyaLMsIX, CBA3AaHHbIX C BELLLECTBAMMU U UX MPUMEHEHMEM

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

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOATENBHOCTU U
camMoonpeaeneHuio;

-OBrageHne Hasblkamun yy4yebHO-MccnegoBaTenbCKOW,
NPOEKTHOM U counarnbHON AeATeNbHOCTY;

OBnageHune yHnBepcanbHbIMY KOMMYHUKATUBHbLIMU
NENCTBUAMM:

0) coBMecTHas AeATenbHOCTb:

- NOHMMAaTb W  WCMNONb30BaTb MNpPeuMyLlecTBa
KOMaHLHOM 1 MHAMBMAYanbHON paboTbl;

- MpuvHMMaTb LUEenn COBMECTHOW AeATENbHOCTMH,
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, BMPTyasrlbHOr0O W  KOMOBUHMPOBAHHOIO
B3aUMOOENCTBUS;
- OCYLUeCTBNATb  MNO3UTMBHOE  cTpaTermyeckoe

- ymMeTb MnaHupoBatb W  BbIMOMNHATb  XMMWUYECKUA  3KCMEPUMEHT
(MpeBpalleHnsa opraHWYecKknx BeLLecTB MpuU  HarpeBaHuu, nonyvyeHue
3TUIEeHa N u3yyYyeHne ero CBOWCTB, Ka4eCTBEHHble peakuuu Ha anbaerngpl,
Kpaxman, YKCYCHYIH KWCMOTY; AeHaTypauus 6ernkoB npu HarpesBaHuw,
LUBETHble peakumn 6Genkos; NpPoOBOAUTL peakumMm WOHHOro obmeHa,
onpegenaTtb cpedy BOAHbIX pPacTBOPOB, KayeCTBEHHble peakuuMn Ha
cynbdar-, kapboHaT- M XIOpuAa-aHWOHbI, Ha KaTUOH aMMOHUSA; peluaTb
SKCnepuvMeHTanbHble 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 NO3ULMK
OpYroro 4YenoBeka;

OK 07. B obnactnakonornyeckoro BOCNUTaH1s: - cdopmmpoBatb nNpeacTaBfeHns: O XUMUYECKOM  COCTaBMsoLen
CopenctBoBaTb - chOPMMPOBAHHOCTL  3KONMOTrMYECKOM  KyIbTypbl, | ECTECTBEHHOHAYYHOW KapTWMHbI MUpa, PONM XUMWUW B MO3HAHUW SABNEHWI
COXPaHEHMIO NOHUMAHWE  BNUSIHUSI  COLMANbHO-3KOHOMWYECKMX | MPUPOAbLI, B (DOPMUPOBAHMU MbIWMEHUA W KYNbTypbl JINYHOCTW, €e
oKpy>KatoLLemn NPOLIECCOB Ha COCTOSIHME NPUPOAHOM U couManbHOM | PYyHKLMOHANBHOM rPamMoTHOCTM, HEOBXOOUMON OIS PELLEHNS NPaKTUYECKMX
cpeabl, cpeabl, OCO3HaHue rnobanbHOro  xapakrepa | 3agad U 3KOnorm4eckm o60CHOBAHHOIMO OTHOLUEHMSI K CBOEMY 3[40POBbLIO U
pecypcocbepexxeH | 3KONorm4yecknx npobnem; NPUPOAHON Cpeae;
N0, NPUMEHATb - NNaHUpOBaHWE U OCYyLIEeCTBMNEHMEe [AeNcTBMM B | - yMeTb cobntogatb npaBuia 3KONOrM4yeckun LienecoobpasHoro nosBegeHus B
3HaHus1 06 OKpyXXalolleh cpefe Ha OCHOBE 3HaHust Lenen | ObiTy 1 TpyooBOW OEATENbHOCTU B LIENSIX COXPaHEHUSA CBOEro 340pOBbSA U
N3MeHEeHNn YCTONYMBOrO pa3BUTKS YENOBEYECTBA; OKpY)XaloLLlerh NpUMPOAHON Cpedbl; y4uTbiBaTb OMACHOCTb BO3AEWCTBUS Ha
Knumara, aKTMBHOE HEeNpuATUE [OEWCTBUWA, MPUHOCALMX BPEQ | XKUBblE OPraHu3Mbl OMpedernieHHbIX BELECTB, MOHMMAasi CMbICIT MoKasaTens
NPUHLUMNbI oKpy>KatoLLen cpeae; npeaensHon AoNyCTUMOWN KOHLEHTpauum
BGepexnuneoro - YMEHMe TMporHo3vpoBatb  HebnaronpusiTHole
Npou3BoACTBa, SKONOrMYeckMe  MnocneacTeus  NPeanpUHMMaembix
3P EKTUBHO AEeNCTBUN, NnpeaoTBpaLlaTh UX;
AencTeoBaTthb B - paclmpeHue onbiTa OeATENbHOCTU 3KONOrMyecKkom
Yype3BblYanHbIX HanpaBfeHHOCTY;
cUTyaumsx - OBNajeHne HaBblkaMu y4eOHO-MCCneaoBaTenbCKoNn,

NPOEKTHOM M coumnanbHON SeaTenbHOCTH

- TOTOBHOCTb K CaMOpPa3BUTUIO, CAMOCTOSITENILHOCTU | - UCMONb30BAHNENPOAYKLNN XMMUYECKON MPOMbILLIIEHHOCTH:
nK2.1. N camoonpeaeneHuio; NPUMEHEHUS N BHELAPEHMS HOBbIX
Y4yacTtBoBaTh B -OBNnajeHne HaBblkaMn Yy4eBGHO-UCCreaoBaTeNbCKON, | KOHCTPYKLMOHHBIX MOMMMEPHBLIX MaTepuarnos,
pa3paboTke NMPOEKTHOM 1 CoLManbHON OeATeNbHOCTY; NNacTUYECKNX Macc, CUHTETUYECKNX BOJTOKOH,
npoekTa OCBOEHHbIE obyyvarommmcs MEXNpeaMETHbIE | Kay4yKOB, BSKYLLMX U OTAEIOYHbIX BELLECTB U
opraHusaumm MOHATUA W YyHMBEpCanbHble Yy4yebHble [OEeNCTBUS | MHOMMX OPYrnX Nofie3HbiX NPoayKTOB
CcTpounTenbCcTBa U (perynstmeHble, nosHasaTernbHble, | 6oNbLUOW U Maron XUMUW;
cocrasnexHna KOMMYHUKaTUBHbIE); - yrnybneHue, paclumpeHve n cucteMaTusaums 3HaHum 0 CTPOEHUMU,
TEXHOJIOTMYECKMX | - cnocoBHOCTb MX MCNONb30BaHUS B NO3HABATENbHOW | CBOMCTBAX, MPUMEHEHUW BELLLECTB M UX COEAVHEHUI;
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peLLeHui n coumanbHom npakTuke, rOTOBHOCTb K | - BHeOpEeHne HOBEMLLNX OOCTMXKEHUIN XUMUKN B CTPOUTENbHOE AENO;

caMoCTOoSITeNbHOMY nnaHMpoBaHUIO M| - 3HaTb HOMEHKNaTypbl M OCHOBHbIE XapaKTEPUCTUKN CTPOUTENbHbLIX |

OCYLLIECTBIIEHUNIO y4yebHon OEesATenbHOCTN, | BCMOMOraTenbHbiX  MaTepuanoB U obopygoBaHus;  cTaHgapTbl W

opraHusaumm y4ebHoro COTpyAHMYecTBa C | TEXHNYECKME YCIOBUSI HA XpaHEeHWe CTPOMUTENbHbIX U BCMOMOraTesbHbIX

negarormyeckumn paboTHUMKaMM M CBEPCTHMKaMW, K | maTepuanoB n 06opyaoBaHus

yyYacTuto B NMOCTPOEHUN NHONBMAYaNbHON

obpasoBaTenbHOM TpaeKTopuu;

- rOTOBHOCTb K aKTUBHOWN AEeATEeNbHOCTU

TEXHONOIrMYeCcKo U coumnanbHOM HanpaBreHHOCTH,

CMOCOOHOCTb  MHMUMMPOBATb,  NNaHWpoBaTb W

CaMOCTOSITENTbHO BbIMOMHATL Takyto AeATENbHOCTb;

- UIHTEpEC K pasnuyHbiM cdhepam npodeccuoHanbHOM

AEeATeNbHOCTH

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOSTENBHOCTU U | - 3HATb KakMe XMMUYECKMEe COCTaBMsoLME CTPOUTENbHbLIX MaTepuarnos
MK4.1. camoornpeneneHuto; MOryT MOBMUSITb Ha KayecTBO, 6e30MacHOCTb, MPOYHOCTb, OONTOBEYHOCTb
Obecneunsatb -OBNageHne HaBblkaMu y4ebHO-MccrnenoBaTenbCKon, | CTPOSALLMXCS OO BHEKTOB;
CTpouTenbHoE NMPOEKTHOM 1 coumnarnbHON OeATENbHOCTY; — BfageTb OCHOBHbIMM METO4aMM HAy4HOro MO3HaHWUS, UCMONb3yeEMbIMU B
npon3BOACTBO OCBOEHHble obyyvatommmcs MEeXNpeaMETHbIE | XUMUKN: HAOMOAEHNEM, ONUCaHNEM, U3MEPEHMNEM, SKCMEPUMEHTOM,;
CTpOUTENBHLIMU MOHATUA W YyHMBepcanbHble Yy4yebHble [encTBus | - yMeTb obpabaTbiBaTb, OOBACHATL pesynbTaTbl NPOBELAEHHbIX OMNbITOB U
MaTtepuanamu, (perynsitusHble, no3HaBaTesbHble, | JenaTb BbIBOAbI,
nsaenuamm, KOMMYHUKaTUBHbIE); - TOTOBHOCTb M CMOCOOHOCTb MPUMEHATb MeToAbl MO3HAHMS MPU pPeLLeHUn
obopynosaHuem, - CNOCOOHOCTb MX UCMOMb30BaHNA B NO3HABATENbLHOW | NPaKTUYECKUX 3a0au;
WHCTpyMEHTamu, n coumanbHom npakTuke, rOTOBHOCTb K |- BnageTb npaBunamMum TexHUKM ©6e3onacHOCTM Mpu  MCMOMb30BaHUN
BCMOMOraTernbHbIM | camocToaTensHOMY NNaHNUPOBaHUIO N | XMMUYECKMX BELLECTB;
1 pacxodHbiMn OCYLLECTBIEHUNIO y4ebHom aesaTenbHocTh, | - obecneunBaTh cobntogeHns TpeboBaHWn OxpaHbl Tpyda, 6e3onacHocTu
Matepuanamm n opraHusaumm y4yebHoro coTpyaHu4ecTBa C | KN3HEOEeATENbHOCTU U 3alUUTbl OKpYXatoLlen cpenbl npu  BbINOSTHEHUM
3alnTHBLIMK negarormyeckumy paboTHMKaMM M CBEPCTHMKAMM, K | CTPOUTENbHbIX paboT Ha 06bekTe KanuTanbHOro CTPOMTENBLCTBA;
cpeacresamu, yyacTuto B NOCTPOEHUN NHANBMAYANbHON | - 3HAaTb METOAbl OKa3aHUSA NepBOW NOMOLLM NOCTPagaBLUMM NPU HECHACTHbIX
TpebyembiMK AnS obpasoBaTenbHON TPaeKkTopuy; cnyyasx; Mepbl agMUHUCTPATUBHOW W YTOSIOBHOW OTBETCTBEHHOCTM,
OXpaHbl TpyAa - rOTOBHOCTb K aKTMBHOWN AEATENbHOCTU | NPUMEHSIEMbIE MPU  HapyleHun TpeboBaHW oXxpaHbl Tpyaa, MOXapHOW

TEXHOSMOMM4YeCcKOn M couunanbHOW HanpaBnEeHHOCTH,
CMOCOBHOCTE  MHULMMPOBATD, nnaHuposatb U
CaMOCTOSITENBHO BbINOSHATE TaKyl A4EATENbHOCTD;

- UIHTEepeC K pasnuyHbiM chepam NpodreccnoHansHom
[EeATenbHOCTU

6e30MacHOCTUN 1 OXpaHe OKPYXXatoLLen cpebl
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2. CTPYKTYPA U COOEPXXAHUE OBLLUEOEPA3OBATENbHOW AUCLUUMIIUHbI «XXUMUA»

2.1. O6bem gucumunnuHbl U BUAbI y4ebHOM paboTbl

Bup yye6HOM paboThbl O61bem B yacax

O61bLEM obpasoBaTenbHOM
nporpamMmbl AUCLUUNNUHbI

72

CopepxaHue yyebHOro matepuana 64
BT. Y..

TeopeTnyeckue 3aHATUSA 36
npaKkTuyeckue 3aHATUSA 18
nabopartopHble 3aHATUA 6
KOHTPONbHbIE paboTbl 4
MpodeccuoHanbHO

OpueHTUpoBaHHOE coaepxaHue 8

(copepxaHue npuknagHoro Moayns)

BT. 4.:
TeopeTnuyeckue 3aHATUA 4
npakTnyeckune 3aHATUA 2

NMpomexyToyHasa aTrecTauums
(amddepeHUMpoBaHHLIN 3a4eT)
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2.2. TemaTU4eCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

PopmMmupyembli
HaunmeHoBaHue CopepxaHme yuebHoOro matepuarna (0OCHoBHoe n npod)eccCMoHanbLHO-OPNEHTUPOBAHHOE), O6bem
pa3nenoB u Tem nabopaTtopHble U NpaKkTUYecKkne 3aHATUA, NPUKNaaHON Moaynb yacoB ©
KOMMeTeHuun
1 2 3 4

CopepxaHue yyeb6HOro matepuana 64
Paspen 1. TeopeTnyeckne 0OCHOBbI XMMUMN 16
Tema 1.1. CopepxaHue yyebHoro marepuana 2 OK 01
OcCHOBHble 1. OCHOBHble XMMMU4YECKMe MOHATUA U 3akoHbl. [pakTMyeckaa pabora Ne1 «OcCHOBHble
XMMUYECKNE MOHATUSA KOJNIMYECTBEHHbIE 3aKOHbl B XMMUN U pacyeTbl N0 YypaBHEHUAM XMMUYECKUX peaKkLumn».
N 3aKOHbIl, CTPOEHNE | XuMUYeckun anemeHT. AToM. Aopo aToma, u3oTonbl. ANEKTpoHHask oboniodka. OHepreTudeckue 1
aTOMOB XMMWYECKUX  |ypOBHK, NOOYPOBHW. ATOMHble opbuTtanu, s-, p-, d- anemeHTbl. OcobeHHOCTM pacnpegeneHus
3NemMeHToB 9NEKTPOHOB NO opbutansaM B aTomMax 3MeMEHTOB MepBbiX 4YEeTbIpEX NepuoaoB. ONEKTPOHHast

KOHurypaumst atomoB. OCHOBHbIE XMMUYECKNE 3aKOHBbI.

MpakTnyeckas pabora Ne1 «OCHOBHblIe KONMYECTBEHHbIE 3aKOHbI B XMMUU U pacyeTbl No
yPaBHEHUSAM XUMUYECKUX PeakLununy.

OTHOCUTENbHbIE aTOMHas W MornekynsipHass maccbl. MonsipHass Macca. KonuuyectBo BellecTBa. 1

MaccoBas gons BeuwlectBa. 3akoH ABoragpo. MonsipHbin 06beM rasoB. OTHocUTeNbHasi MAOTHOCTb

rasoB. Pac4eTbl N0 ypaBHEHVAM XMMUYECKUX peakuMn C UCNONb30BaHMEM MAacCOBOW AOMW BELLECTBA,

ob6bema (HopmarbHbIe YCIOBMS) ra3oB, KONIMYECTBA BELLECTBA.
Tema 1.2. CopepxaHue yye6HOro matepmuana 2 OK 01
Mepnoagnyecknii OK 02
3aKOH 1 2. TMpaktnyeckas pabota Ne2. «M3yyeHne nepmoamvecKkux 3aKkOHOMEpPHOCTEN U UX MK 2.1
Mepuogunyeckas B3aMMOCBSA3M CO CTPOEHMEM aTOMOBY. MK 4.1
cuctema xumndeckux |MNMepuoguydeckas cuctema xummndeckux anementos .M. MeHgeneesa. CBA3b Nepruogn4eckoro 3akoHa u
3r1EMEHTOB Meprnognyeckon CUCTEMbI XMMWYECKUX ONEeMEHTOB C COBPEMEHHOM Teopuen CTPOEeHUd aToMOB. >
0. . MeHpeneeBa, |3akOHOMEPHOCTU M3MEHEHWUSI CBOWCTB XUMUYECKUX 3NIEMEHTOB, 06pa3yeMbiX MMU NPOCTbIX U CIOXHbIX
NX CBA3b C BelwecTs No rpynnam n nepuvogam [llepuoamyeckon cuctembl. 3HadeHUe Nepuoanyvyeckoro 3akoHa u
COBpPEMEHHOM cucteMbl xumudeckmnx anemeHTos .. MeHaeneeBa B pa3sBuTun Hayku.
Teopuen CTpoeHns
aToMOB
Tema 1.3. CTpoeHne | CopepxaHue yue6HOro matepuana 2 OK 01
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BellecTsa

3. CrtpoeHume BewecTBa U Npupoaa XMMUYECKOWN CBA3MWN.

v nipupoaa CTpoeHue BellecTBa. XUMMYeckass CBA3b. Buabl XMMUYECKOW CBSI3U (KOBaneHTHas HernomnspHas u
XUMUHECKON CBA3N. nonsipHas, WMOHHasA, meTannuyeckas). MexaHn3ambl 006pa3oBaHUSA KOBANEHTHOM XMMUYECKOW CBA3N
Muoroo6pasne (obMeHHbIN N OOHOPHO-aKuenTopHbI). BogopogHas cBA3b. BaneHTHOCTb. 3nekTpooTpuuaTenbHOCTb.
BELLEeCTB CrteneHb okucrneHus. NoHbl: KaTUOHbI U aHWOHbI.
MpakTu4yeckan pabora Ne3. «CtpoeHue BewecTea n NnpmMpoaa XMMM4YeCKON CBA3NY.

[deMoHCTpauna moaenen Kpuctanauydeckux pelleTok: MOHHOMW (Xropua HaTpug), aToMHou (rpacuTt u

anmas), MOMeKynapHon (yrnekucnell ras, MOA4), MeTannuyeckon (HaTpun, marHuin, meab). PelueHue

NpakTU4EeCKUX 3a4aHNN Ha COCTaBIIEHNE ANEKTPOHHO-rpadmnyecknux popmyn anemeHTos 1—4 nepnoaos.
Tema 1.4. CopepxaHue yue6Horo matepmana OK 01
Knaccudukaums, 4. Knaccudmkaumsi, U HOMEHKNaTypa HeOpraHMYecKUX BeLLEeCTB. OK 02
N HOMeHKnaTypa Knaccudumkaumss HeopraHumyecknx BewecTB. HomeHknaTypa HeopraHM4eckux BellecTB (OKcuAbl,
HEOPraHNYeCcKnxX rMAPOKCUAbI, KUCIOTbI, conn). BelwectBa MONEKYNAPHOrO U HEMOSEKYNAPHOro CTpoeHns. ArperaTHble
BeLLecTB cocTtosiHuA BelwlecTtBa. Kpucrtannuyeckne u amopdHble BelwlectBa. 3akoH MNOCTOAHCTBaA COCTaBa

BelwecTBa. Tunbl KPUCTaN/IMYECKUX pPeLleToK (aTOMHasi, MONEKynspHas, WMOHHasi, MeTannuyeckas).

3aBMCMMOCTb CBOMCTBA BELLIECTB OT TUMNa KPUCTaNIMYECKON PELLETKN.

MpakTuyeckasn pab6ora Ne4. «kHomeHknaTypa HeopraHM4YeCKUX BELLECTBY.

PelleHne npakTuyecknx 3agaHuin no Krnaccudukauun, HOMEHKNaType U XUMUYecknm dhopmynam

HeOpraHNM4YeckMx BELLEeCTB PasfIU4YHbIX KNacCoB (yrapHbl ras, Yrnekucrbii ras, amMMmak, raweHas

N3BECTb, HeraweHas W3BeCTb, NUTbEBas COAa M APYrvxX): Ha3BaHUSA BELECTB MO MeXAyHapOLHOM

(MIONAK) wmnn TpuBManbHOWM HOMEHKNATYpe W COCTaBNeHne ¢OpMyrnbl XMMUYECKUX BELLECTB,

onpegeneHne nNpUHaanNexHocTn K knaccy. Mouck mHgopmaumm no HasBaHusaM, uaeHTudmkaTopam,

CTPYKTYPHbIM cpopmyrniam. AHanm3 XMMUYECKOW MHAOPMaUUK, Nony4yaemMon M3 pasHbiX MCTOYHMKOB

(cpeacTtB maccoBow nHdopmauun, cetb VIHTEpHET 1 apyrue).
Tema 1.5. CopepxaHme y4ebHOro matepuana OK 01
Tunbl XUMUYECKMX 5. Tvnbl XMMUYECKUX peakLun
peakuuin Xumunyeckaa peakums. Knaccupmkaumss XMMUYECKUX peakumin B HEeOpraHM4Yeckon u OpraHnyeckom

XMMUK. 3aKOHbI COXPaHEHMSI MacCbl BELLLECTBA, COXPaHEHUS U NPeBpPaLLEHNst SHEPTUM NPU XMMUYECKNX

peakumax. OKMCNUTENbHO-BOCCTAHOBUTESNbHbIE peakunn (ypaBHEHUS OKUCIEHMS-BOCCTAHOBIEHWS,

CTENeHb OKUCIEHWUHA, OKUCIUTENb U BOCCTAHOBUTESb, OKUCIUTENbHO-BOCCTAHOBUTESNbHbBIE peakuMm B

npupoae, NPOM3BOACTBEHHbIX NPOLIECCAX M XXU3HEAEATENbHOCTN OPraHn3moB).
Tema 1.6. OcHoBHOe coaepxaHue OK 01
CKOpOCTb XMMUYECKMX 6. CKOPOCTb XMMUYECKNX PeaKLui. OK 02
peakuuin. Xummyeckoe [CKOpOCTb peakuun, ee 3aBUCMMOCTb OT Pasfu4YHbIX (pakToOpoB: NpupoAbl pearvpyrolimx BELLECTB, MK 2.1
paBHOBeCHe KOHLEeHTpaumMM pearupylowmx BeLwecTB, Temnepatypbl M NAoWaan peakunmoHHOM MNOBEPXHOCTH. MK 4.1

Tennosble 3pdPEKTbI XMMUYECKNX peaKUM: 9K30- N IHgOoTEpMMYEcKme peakumn. ObpaTtnmble peakumu.
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Xumunyeckoe paBHoBecue. PakTopbl, BMAMSIOLIME HA COCTOSIHUE XMMWYECKOTO  pPaBHOBECUS
(KOHUEHTpaLUs peareHTOB UM NPOAYKTOB peakuuu, aasnexHue, temnepatypa). MpuHumn e Watense.

MpakTnyeckana pabora Ne5. «BnusHune pasnuyHbiX PakTOPOB Ha CKOPOCTb XUMMU4YECKOMU
peakuumny».
PelleHne npakTUKO-OPUEHTUPOBAHHLIX 3aJaHUW Ha aHanua (akTopoB, BAUAIOLWNX HA WU3MEHeHue
CKOPOCTU XMMUYECKOW peakuuun. 3aBUCMMOCTb CKOPOCTU XMMUYECKOW peakumm OT MpUCyTCTBUS
KaTanusaTopa Ha npumepe pasnoXeHus nepokcuaa Bogopoda C MOMOLWbI AMOKCMAa MapraHua u
KaTanasbl. PelleHne NpakTUKO-OPUEHTUMPOBAHHbLIX 3agaHuin Ha npumeHeHne npuHuuna Jle-laTtenbe
ONS HaxoXOeHUs HarnpaBrieHUs CMeLLEHUS PaBHOBECUS XUMUYECKOM peakumm u aHanus gakTopos,
BAUSIIOLLNX HA CMELLEHNE XMMNYECKOrO paBHOBECUS

Tema 1.7.
PacTBopsbl, Teopus
3NEKTPONUTUYECKON
auccouunanmm u
WOHHbIN 0bMeH

CopepxaHme y4yebHOro marepuana

7. PactBOpbl, TEOPUA 3NEKTPOSIUTUYECKON QUCCOLMaLUM U NOHHbIN OOMEH.
PacTtBopbl. Buabl pactBopoB No cogepkaHuio pacTBOpPEeHHOro Bewectsa. PactBopumocTb. MoHaTHe o
AncnepcHbix cuctemax. IcTuHHbIE M KonnouaHble pacteBopbl. MaccoBasi 4oNst BellecTBa B pacTBope.
MoHsTMe o BogopoaHom nokasaterne (pH) pactBopa. OnekrtponuTtuyeckasl guccoumaumsi. CunbHbele n
cnabble 9NeKTPONUTLI, HEANEKTPONNTLI. Peakunm MOHHOro o6meHa.

8. JlabopaTtopHas pa6oTta Ne1 «[purotoBneHne pacTBoOpoB».
lNpurotoBrneHne pacTBOPOB 3adaHHOMW MacCOBOM [OfEN pPacCTBOPEHHOro BELLECTBa, MNpoBedeHue
peakunn MOHHOro obmeHa, onpedeneHne cpeabl PacTBOPOB BELIECTB C MOMOLLLIO YHUBEPCAIIbHOMO
nHaukKaTopa (Kucnas, HenTpanbHas, wenoyHas). 3agaHms Ha coCTaBneHne MOHHbIX peakunin. PeweHne
NPaKTUKO-OPUEHTUPOBAHHLIX pacYeTHbIX 3af4aHuMM Ha pacTBOPbl, UCMONb3yemble B ObITOBOM W
NPON3BOACTBEHHOWN OEATENIbHOCTY YENOBEKA.

OK 01
OK 02
OK 04
OK 07
MK 2.1
MK 4.1

Pasgen 2. HeopraHnyeckasa xmumus

10

Tema 2.1.
DU3NKO-XuMmnyeckmne
CBOWCTBa
HeopraHN4ecKnx
BELLECTB

CopepxaHme y4eGHOro matepuana

9. MeTannbil.
MonoxeHue meTannos B [epnoanyeckon cucteMe XmmMmyecknx anemeHToB. OcoBeHHOCTU CTPOEHNS
9NEKTPOHHbIX 06onoyek atomoB meTannos. Obwme usmnyeckne ceomcTea meTtannos. Cnnasbl
METanMNoB. INEKTPOXUMUYECKNA pAL HAaNPSXKEHU MeTannoB. XMMUYeCcKne CBOMCTBA BaXKHENLLNX
METannoB (HaTPUK, Kanun, Kanbuuin, Marduim, antoMUHUIA, LWHK, XPOM, XXeneso, Medb) 1 ux
coeguHeHnin. Obwme cnocobbl NonyvyeHns meTannos. NpuMmeHeHne MeTannos B BbITy Y TEXHUKE.

10. HemeTannol.
MonoxeHne HemeTannoB B [lepuognyeckon cucteme xmmmyeckmx anemeHtoB [.. MeHngeneesa wu
0cobeHHOCTU cTpoeHuss atoMmoB. Puanyeckne cBoncTBa HemeTannos. AnMnoTponusa HemeTannos (Ha
npvMepe KMCnopoaa, cepbl, ocdopa v yrnepoga). XMuMmnyeckme CBOMCTBa N NPUMEHEHNE BaXKHENLUNX
HeMeTannoB (rarnoreHoB, cepbl, a3oTa, docdopa, yrinepoda M KpeMHUS) N UX COeANHEHUIA (OKCUOOB,
KMCIOPOACOAEPKALLMX KACIOT, BOOOPOAHbIX coeguHeHU). MNMpuMeHeHne BaXKHENLINX HEMETassoB n
MX COEQNHEHUN.

OK 01
OK 02
OK 04
MNnK 2.1
MK 4.1
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11. Xummnyeckne cBONCTBa OCHOBHbIX KITaCCOB HeOpPraHN4YeCcKux.
eHeTnyeckass CBA3b HeOpraHU4eckMx BeLWecTB, NpuHagnexawmx K pasnuyHbiM  Kraccam.
3aKOHOMEPHOCTM B WM3MEHEHUU CBOWCTB MPOCTbIX BELLECTB, BOAOPOAHbIX COEOUHEHWN, BbICLUNX
OKCVAOB U r'MpOKCUO0B.

12. MpakTnyeckas pabota Ne6. «PU3NKO-XMMMUYECKMe CBOMCTBA HeEOpPraHU4YecKux
BelecTBY.

CocraBneHne ypaBHEHUN XUMMUYECKMX peakuui C y4yacTMeM MNPOCTbIX M CIOXHbIX HEOpPraHU4ecKmnx
BELLEeCTB: METaNfIOB M HEMETANNOB; OKCMAOB METasnsioB, HEMETAanNoB M amM(OTEPHbIX 3/1EMEHTOB;
HEOpraHM4YeCcknx KWUCNOT, OCHOBaHMN U aM@OTEPHbIX TMOPOKCUAOB; HEOPraHNMYecKux Conen,
XapakTepuaytoLLMx UX CBOMCTBA.
Pacuétbl macchl BewlecTBa unm o6bEMa rasoB Mo U3BECTHOMY KONMMYECTBY BELLECTBA, Macce WIu
OObEMY OOHOrO M3 y4yacTBYHOLMX B peakuuMnm BeLlecTB, pacyéTbl maccbl (06bEma, komuuyecTBa
BellecTBa) NPOAYKTOB peakuuMu, ecrniv OAHO U3 BeLllecTB umeeT npumecu. PelleHne npakTuko-
OPUEHTMPOBAHHbLIX 3a4aHUMM Ha CBOWCTBA, COCTaB, MonyyvyeHne wn 6GesonacHoe UCnonb3oBaHNe
BaXKHEWLUMX HEOPraHNYECKMX BELLECTB B ObITy ¥ NPOEeCCMOHaNbHOM AEeATENbHOCTU YENOBEKA.

Tema 2.2. CopepxaHue yue6Horo matepmana OK 01
Vinentudukauns 13. NlabopaTopHas pa6oTta Ne2 «MaeHTUdMKaLMUA HeopraHUYeCKMX BELLECTBY. OK 02
HEOPraHn4ecknx PelleHne 9SKCNepUMeHTanbHbIX 3aA4ady MO XUMWYECKWM CBOWCTBAM MeETanfioB M HeMeTansoB, Mo OK 04
BellecTs pacrosHaBaHWMIO 1 MOMYYEHWMI0 COEAVNHEHWI METanMoB N HEMETasmNoB (B3auMogeicTemne rmapokcnaa

anoMVHUS C pacTBOpaMn KUCIOT W Lenoyen,). MaeHTuduKaumMs HeopraHMyeckux BeLiecTB G

MCMOMb30BaAHNEM MX  (DUBMKO-XMMWUYECKUX CBOWCTB, XapaKTEPHbIX KAYeCTBEHHbIX peakLuil.

KauecTBeHHble peakuun Ha cynbdaTt-, KapBoHaT- U XIIOPUA-aHUOHBI, Ha KaTMOHLI METaroB U KaTVOH

aMMOHWSI.
KoHTponbHasa pab6oTta 14. KoHTponbHaa pabota Ne 1-2 CTtpoeHue BelecTBa U XMMU4YecKue peakuun. CBoncTBa
Ne 1-2 HeopraHu4yeckux BewecTs (1o pazaeny 1, 2)
Pasgen 3. TeopeTnyeckme 0OCHOBbI OPraHN4YeCKON XUMUMU
Tema 3.1. CopepxaHme y4e6HOro matepuana OK 01

Knaccudpukaums,
CTpOEHNE n
HOMeHKnaTypa
OpraHM4yecKkux BeLECTB

15. Knaccudmkaums, ctpoeHne n HOMeHKnaTtypa opraHM4eckmx BeLecTB.
MpeomeT OpraHNMYecKkom XuUMUKW: €€ BO3HUKHOBEHWE, Pa3BUTME M 3HAYEHME B MOMYyYEHUN HOBbIX
BELLECTB M MaTepuanoB. Teopus CTPOeHNsa opraHnvecknx coeguHeHun A.M. bytnepoBa, €€ OCHOBHbIE
nonoxeHus. CTPyKTypHble (popMyrnbl OpraHM4eckMx BeLlecTB. [omonornsa, usomepus. Xumumyeckas
CBSA3b B OPraHMYecKknx CoeqMHEHnNsIX: KpaTHble CBA3N, O- 1 TT-cBA3W. [peactaBneHne o knaccudmkaumm
opraHMyeckux BewecTB. HoMeHknaTtypa OpraHuM4yeckux CcoefuHeHWn (cuctemartmdeckas) u

TpuBuMalribHble Ha3BaHUA BaXKHENLLIMX Hpe,D,CTaBMTeﬂeVI KJ1acCoB OpraHn4eckmnx BeLleCTB.
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16. MNpakTnyeckasa paborta Ne7 «kHomeHknaTtypa opraHM4eCKux BeLecTBy.

O3sHakoMneHne ¢ obpasuamMmm opraHMYeCcKNX BELLECTB U MaTepManamMm Ha UX OCHOBE, MOAEeNpoBaHNe
MOMEKY/T OpraHNM4YecKMx BELLECTB, HabnNwgeHMe W onucaHue AEMOHCTPAUMOHHLIX OMbITOB MO
npeBpaLLEeHN0 OpraHMYeckux BeLeCTB NpU HarpeBaHuu (NnaeneHue, obyrnnBaHWE W TOpPEHue).
CocTaBrnieHre MNOMHbIX U COKpaLLEHHbIX CTPYKTYPHbIX (QOPMYST OpraHMYecKMx BeLecTB OTAeNbHbIX
KnaccoB, WCNOMb3ys WX Has3BaHMs MO CUCTEMATUYECKOM W TpMBMaANbHOW HOMeHKnatype (STUNEH,
aueTuneH, rmuuepvH, deHon, dopmanbdernn, yKCycHas KucroTta, ruuuH). PacueTbl npoctenen
GHopMyIibl OpraHNYECKOn MOMEKYIbI, UCXOASA N3 ANIEMEHTHOro coctasa (B %)

Paspen 4. YrneBogopoabl

10

Tema 4.1.
Yrnesogopoabl U Ux
NPUPOAHLIE NCTOYHNKN

CopepxaHue yye6HOro marepuana

17. NMpepenbHble yrneBogopoAabl (ankaHbl).
MpenenbHble yrneBoOoopOAbl (ankaHbl): COCTaB M CTPOEHME, TOMONornyeckui psa. MetaH n aTaH:
COCTaB, CTpOeHne, hU3nYeCKNe N XMMMYECKNe CBOMCTBA (peakummn 3aMeLLEHNsT 1 TOpeHust), nonyyYeHne
N NPUMEHEHME.

18. HenpepenbHble yrneBoaopoabl (ankeHbl, ankagueHbl).
AnKeHbl: COCTaB M CTpPOEHMEe, TFOMOMNorMyeckun psa. OTWNEeH W NPOMUIIeH: COoCTaB, CTPOEHue,
dumsmyeckne M XMMUYECKME CBOWCTBaA (peakumm ruMopuvpoBaHus, ranoreHnpoBaHus, rugpaTtauuu,
OKUCINEHNS 1 NonumMepusaunm) nofyvyeHme n NpuMeHeHue.
Ankaguenbl: 6ytagmeH-1,3 un meTundOyTtagmeH-1,3, XuMMYeckoe CTpPOeHMe, CBOWCTBa (peakums
nonumMmepusaumm), npuMmeHeHme (4N CUHTE3a NPUPOAHOIO N CUHTETUYECKOrO Kay4yyka U Pe3uHbI).

19. HenpepgenbHble yrneBogopoabl (ankuHbl).
AnKWHbI: COCTaB M OCOOEHHOCTM CTPOEHWsI, TOMOSOrMYeckUn psg. AUETWUneH: CocTaB, XMMUYECKOe
CTpOeHME, U3NYECKME W XMMUYECKME CBOWCTBa (peakumv ruapupoBaHusi, rarioreHnpoBaHus,
rmagpaTaumm ropeHust), noslydeHme M NpUMeEHEHWe (MCTOYHUK BbICOKOTEMMEPATYPHOro MniamMeHn Ans
CBapKn 1 pe3kn MeTansos).

20. ApomaTunueckue yrnesogopoabl (apeHbl). MpupoaHbie UICTOYHUKU YINEeBOAOPOAOB.

BeHson wn Tonyon: cocTtaB, CTpOeHue, U3NYECKNe W XMMUYECKME CBOWCTBa (peakuuu
ranoreHMpoBaHUs U HATPOBaHUS), NOMy4YeHUe n npumMeHeHne. TOKCUYHOCTL apeHoB (BnusHue 6eH3ona
Ha opraHu3am 4enoseka). [eHeTuyeckad CBS3b MeXAy YrneBoAopoAamu, npuHagnexawmmm K
pasnMyHbIM Knaccam.
MpupogHble UCTOYHMKKM yrreBoAopoaoB. MpuMpodHbIi ra3 1 nonyTHole HedTaHble rasbl. Hedptb 1 eé
npovcxoxaeHne. Cnocobbl nepepaboTkn HeTU: NeperoHka, KPEKNHI (TEPMUYECKUI, KaTannTUYeCKnii),
nuponua. MpoaykTel nepepaboTkn HeTU, NX NPUMEHEHME B NPOMbILUNIEHHOCTM U B ObITy. KaMeHHbIN
yrornb W NPOAYKTbI ero nepepaboTku.

OK 01
OK 02
OK 04
MK 2.1
MK 4.1

Tema 4.2.
DUIUKO-XUMUYECKNE
cBoWcTBa

CopepxaHme y4ebHOro matepuana

21. JTabopatopHan pabota Ne3 «CBoMncTBa yrneBogopoaoB».
TpuBranbHass M MexayHapogHas HOMEHKNaTypa, XUMUYecKMe CBOWCTBa, CMocOoObl MonyyYeHust

OK 02
OK 04
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yrneBoaopoaoB

yrnesogoponoB. [lonyyeHne aTuneHa W u3ydeHne ero cBowcTB. MopenupoBaHve Monekyn u
XVMUWYECKMX NpeBpaLLeHUin YrieBoaopoaoB W rarioreHonpon3BoaHbIX.

Pasgen 5. Kucnopogocogepxaiwue opraHu4yeckue coeauHeHus

14

OK 01
OK 07

Tema 5.1.
CnupTbl. ®eHon

CopepxaHue yye6Horo marepuana

22. CnupTbl
lMpepenbHble OAHOATOMHbIE CNUPTbl (METaAHOM W 3TaHOIM): CTpPoeHue, (bu3ndeckme U XUMU4eckme
cBoucTBa (peakumm C akTUBHbIMW MeTannamu, ranoreHoBo4opodamu, ropeHune), npuMeHeHue.
BooopoaHble ¢BA3M Mexay Mosiekynamu cnmptos. dusmonornyeckoe OencTemMe MeTaHosna u dTaHona
Ha OpraHn3m 4YernoBeka.
MHoroatomHble CnMpPThl (STUNEHMNIMKOND U IMNLEPUH): CTPOEHUe, U3NYECKNE U XMMMUYECKME CBOUCTBA
(B3aMmogencTBme CO LWENOYHbIMM MeTannamm, KadecTBeHHasi peakumsi Ha MHOroaToOMHble CnupThl).
dusnonornyeckoe AenNCTBME Ha OpraHn3m Yenoseka. [IpuMeHeHre rmuuepuHa 1 ATUNEHINUKONS.
deHon. CTpoeHne Monekynbl, puUsnyeckme n XMMMYeckne CBOWCTBaA oeHorna. TOKCUYHOCTb dheHona,
ero hmanonornyeckoe 4ENCTBME Ha opraHmam yenoseka. lNpumeHeHne dheHona.

Tema 5.2.
Anbaerngbl.

Kap6GoHoBbIe KMCMOThI.

CnioxHble achmpbl

CopepxaHue yye6HOro matepmuana

23. Anbgeruabl U KeTOHbI
Anbgerngbl n KeToHbl ((opmanbaera, aueTtanbgern, aueToH): CTpoeHue, PU3ndeckne n XMMmM4eckme
cBOMCTBa (peakuun OKUCINEHUS W BOCCTAHOBMNEHWUS, Ka4yeCTBEHHble peakuun), nonyyvyeHue wu
NPUMEHEHWE.

24. Kap6oHoBble Kncnotbl. 2Knpbil.
OAHOOCHOBHbIE MpeaenbHble KapboHOBble KUCMOThI (MypaBbWHASA UM YKCYCHas KUCMOTbI): CTPOEHME,
dmamyeckne n xummyeckme cBomncTea (0bLmMe CBOMCTBA KUCHOT, peakums atepudurkaumm), nonyyvyeHue
n npumeHeHne. CTeapmMHoBasa 1 ONENHOBAs KUCMNOTbI Kak NPeAcTaBUTENN BbICLUNX KAPOOHOBbLIX KUCHOT.
Mbina Kak conu BbICLUMX KapBOHOBLIX KMCIIOT, NX MOIOLLIEE AENCTBME.
CnoxHble adupbl Kak nNpou3BogHble KapbOHOBLIX KMCMNOT. mMAponv3 CnoXHbiX 3¢upoB. XKupsbl.
"'maponus xupos. NpumeHeHne X1poB. bronornyeckas ponb XUPOoB.

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesogbl

CopepxaHme y4ebHOro matepuana

25. YrneBoAabl: MOHOCaxapuabl
Yrnesoapl: C€OCTaB, Knaccudukauma yrneeBogoB (MOHO-, Au- M nonucaxapugbl). [niwokosa —
NPOCTENLNA MOHOCaxapua: 0COBEHHOCTU CTPOEHUSA MONeKynbl, (U3n4eckme n XMMmMyeckne CBOMCTBA
rNoKo3bl (B3aumopgencteme ¢ rugpokcngom megm (Il), okucneHne ammuadHbiM pacTBOPOM OKCuAa
cepebpa (), BoccTaHOBNEHNE, BPOXEHNE TMHOKO3bl), HAXOXAEHNEe B Npupoae, NPUMEHEHWE TOKO3bI,
Buonornyeckast pornb B XU3HeOEeATENbHOCTN opraHn3ma venoseka. PotocuHTes. PpykTosa Kak nsomep
rHOKO3bI.

26. YrneBoabl: aucaxapuabl, nonucaxapuabl
Caxaposa — npeactaBuTeNnb AucaxapuioB, TMAPONU3 Ccaxaposbl, HaXOXAEHWe B npupoge W

OK 01
OK 02
OK 04
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NpMMeHeHMe.

Monucaxapuapbl: Kpaxman W Uenniono3a Kak npupodHble nonumepbl. CTpoeHne kpaxmana u
Lennonosbl, Guanyeckne n XMMmmyeckme CBOWCTBA kpaxmana (rMaponus, KadyecTBeHHas peakumsi C
nogom).

Tema 5.4. CopaepxaHue y4e6HOro matepuana OK 01
dU3mMKo-XuMN4eckme 27. MpakTnueckas pa6ota Ne8. «HomeHknaTypa KMCNoOpogocoaepXaliMx OpraHUuyYeckux OK 02
CBOUCTBA coeiMHEeHUN». OK 04
KNCNOPOAOCOAEPXAWN | ThppanbHas U MexayHapoaHasi HOMEHKIATypa, XMMUYeckue CBOICTBA, Crocobbl MOMy4YeHNst CIMPTOB
X OPTaHNHecKUX| 1 heHonos, kapBOHOBBLIX KUCMOT U 3MPOB, anbAernaoB U KeToHoB. CocTaBneHne cxeM peakuui (B
CoefiHeHum TOM 4MChe MO MPEANnOXKEHHbIM LienoYKkaM NpeBpalLeHuil), XapakTepusyloLx XUMUYeckne CBONCTBA

K1CNIOPOA0COAEePKaLLMX OPraHUYECKUX COAVHEHN.

28. MpakTnyeckasn paboTa No9, «Xnmunyeckue 7] dun3smyeckme  cBoMcTBa

KMCNOPOAOCOAEPKALMNX OPraHNYECKUX COeANHEHNAY.

MpoBeaeHne, HabnioaeHne N ONcaHNe AEMOHCTPALMOHHbIX OMbITOB: FOPEHUe CrMPTOB, KAYECTBEHHbIE

peakunnm OAHOATOMHbIX CMUPTOB (OKMCrieHMe aTaHomna okcugom meaum (1)), MHOroaTOMHLIX CMMPTOB

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

pacTtBopoM okcuaa cepebpa(l) n rmgpokcuaom meam (1), B3aMmopgencTBMe kpaxmana C MOAOoM),

N3y4yeHne CBOWCTB pacTBOpa YKCYCHOW KMCMOTHI.
Pasgen 6. AsoTcogepalwiue opraHn4eckmne coeguHeHus
Tema 6.1. CogaepxaHue y4ye6HoOro matepmana OK 01
AMUHbI. 29. AMUHbI. AMMHOKMCTOTLI. Benku OK 02
AMUHOKUCIIOTI. AMUHBLI: MeTUNaMUH — MPOCTENMA NPeAcTaBUTEeNb aMUHOB: COCTaB, XUMUYECKOE CTPOEHMe, OK 04
Benku br3nYecKkme 1 XMMUYECKe CBOICTBA, HAaXOX/AEHWe B Npupose.

AMUWHOKMCNOTBI Kak aMdOTepHbIE OpraHuyeckue coefuHeHus. dusndeckne U XMMMYeckne CBOMCTBA

aMUHOKWCIIOT (Ha Npumepe rmuumHa). Bronornyeckoe 3Ha4yeHne aMMHoKUCNoT. MenTtuasbl.

Benku kak npupogHble nonumMepbl. [lepBuyHas, BTOPMYHAs W TpeTudHasl CTpyKTypa 6enkos.

XvMmnYeckmne cBoicTea 6enkos: rmaponus, AeHaTypauns, KaYeCTBEHHbIE peaKLMn Ha Benku.

30. Tpaktuyeckas pab6ota Ne10. «CBoucTBa asoTocodepXawmx OpraHM4YecKux

coeVUHEHUn».

dunsnyeckme n XMMmn4eckne CBOMCTBa aMMHOB (peakumm C KUCIIOTaMn U rOPEeHns) 1 aMMHOKMCIOT (Ha

npumepe rnuumHa). HabnogeHne n onucaHne AeMOHCTPALIMOHHBIX OMbITOB: AeHaTypauus 6enkos npu

HarpeBaHuu, LBETHbIE peakLn 6enkos.
Paspen 7. BbicokomonekynsipHble coeanHeHusi
Tema 7.1. 31. MpakTnyeckasn pabota Ne11. «CuHTe3, aHanus 7] Knaccudukaums OK 01
MnacTmaccsl. BbICOKOMOJEKYNAPHbLIX COeAUHEHNUNY. OK 02
Kayuyku. BonokHa OCHOBHbIE MOHATUS XMMUN BbICOKOMOMNEKYNSAPHbLIX COEAMHEHWI:: MOHOMEpP, MOMUMEp, CTPYKTYpHOe OK 04

3BEHO, CTeneHb MonMMepu3aUumn, CpeaHssl MorekynspHas macca. OCHOBHble MeTodbl CUHTes3a OK 07
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BbICOKOMOSEKYMSIPHBIX COEAMHEHWUA — Monumepu3aums M nonukongeHcaums. O3HakomneHve c
o6pasuamun NpupoaHbIX N MCKYCCTBEHHbBIX BOMTOKOH, MiacTMacc, KaydyKoB: nnacTMmacchl (MONMaTUmEH,
NONUNPONWUIEH, MNONMUBUMHUNXIIOPUA, MNOMWUCTMPON); HaTypanbHbIA W CUHTETUYECKME  Kay4yKu
(6yTagmeHoBLIN, XITOPONPEHOBLIN M M30NPEHOBLIN); BOSIOKHA (HaTyparibHble (XMOMOoK, WepCTb, LWENK),
MCKYCCTBEHHbIE (aLeTaTHOEe BOJSTIOKHO, BUCKO3a), CUHTETMYECKME (KanpoH 1 NaBcaH).

NnK 2.1
MK 4.1

KoHTponbHasa pab6ota
3

32. KoHTponbHasa pa6oTta 3 CTpykTypa u cBOMCTBa opraHu4eckux BellecTB (Mo pasgenam 3-
7)

MpodeccnoHanbLHO OpMEeHTUPOBaHHOE coaepXXaHue (coaepxaHue NPUKNagHoro Moayns)

Paszpen 8. Xumusa B ObITYy U NPOM3BOACTBEHHOWN AeATENIbHOCTU YesioBeKa

Tema 8.1.

Xnmmnyeckume
TexHomnornu

B noscegHeBHOM
n npodeccmnoHansHom
JeAaATenbHOCTU
yenoBeka

33. XuMmmnuyeckue TexHonorMm B noBcegHeBHOMN U nNpocgeccnoHanLHOM feaTenbHOCTU
yenoBeka
MpaBmna askonornyecku LenecoobpasHoro noBegeHust B ObITY M TPyOoOBOW OEATENbHOCTUM B LENSX
COXpaHEeHUs1 CBOEro 340POBbS N OKpYXKaloLen NpMpPOAHON cpeabl, ONacHOCTbL BO3OEWNCTBUS HA XMBbIE
OpraHu3Mbl OpPraHMYeCcKMX BELLECTB OTAENbHbIX KraccoB (yrrnesodopodbl, CnupTbl, deHonbl,
XJIOpOpraHMyeckne npousBOAHbIE, anbgerngbl W gp.), NokasaTenb npenerbHO  OOMyCTUMOMN
KOHLIEHTpaLWUN N ero NCnosib3oBaHue.
Ponb xummn B obecneveHnn 3KOMOrMYeCcKom, SHEPreTUYeckor n nuuleBon 6e3onacHocTu, pasBUTUM
MeauuMHbl, Cco3daHuKM HOBbIX MaTtepuanoB (B 3aBMCMMOCTM OT Buaa npodeccuoHarnbHOM
AEATENbHOCTN), HOBbIX CTOYHMKOB SHEPIU (anbTepHaTUBHbLIE UCTOYHMKN SHEPTUN).
Xumusa n 300poBbe YernoBeka. [MoHsATME 0 Hay4YHbIX MeToAax MO3HAHUS BELLIECTB Y XMMUYECKMX
peakunin. MNMpeactaBneHms 06 00LMX HayYHbIX MPUHLMAAX NPOMbILUNIEHHOMO NONYyYEeHUSA BaXXHENLLMNX
BeLecTB (Ha NpMMepax NPou3BOACTBa aMMuaka, CePHOM KUCIOTbI, MeTaHona).
XumMus U 300poBbe YenoBeka: npaeuna 6e3onacHoro MCnosnb3oBaHWs NEKAPCTBEHHbIX Npenaparos,
ObITOBOM XMMUX B MOBCEOHEBHOWM XKU3HMU.

OK 01
OK 02
OK 04
OK 07
MK 2.1
MK 4.1

34. MNpakTnyeckan padota Ne12. «[pumeHeHUe XMMHUYECKNX BELLECTB U TEXHOSIOMUMN C Yy4EeTOM
Oyaywen npocdeccnoHanbHON AeATENbHOCTUY.
PeuwleHwne kerc-3agay no TeMam: NULLIEBLIE NPOAYKTbI, OCHOBbI PaLMOHAINbHOIO NMUTaHNSA, BaXXHENLLNE
CTPOUTENbHBIE U KOHCTPYKLMOHHbLIE MaTepuarnbl, CENTbCKOXO3SMCTBEHHOE NPON3BOACTBO, KPacKu,
CTEKMO0, KepaMuka, maTepuansbl 45 ANEKTPOHUKN, HAHOMaTepuarbl, TEKCTUITbHbIE BOSIOKHA,
WNCTOYHUKN 3HEPTUKN, OPraHNYecKne N MUHeparbHble yaoOpeHusl, NEKAPCTBEHHLIE U KOCMETUYECKME
npenaparbl, ObiITOBas XMMusi, MaTepuanbl U3 UCKYCCTBEHHbBIX M CUHTETUYECKNX BOJTOKOH.

35. MNpakTnyeckan padota Ne13. 3awuTta KeMcoB.
3awwuTa: NpencraBneHne pe3ynbTaToB peLLeHNsa kenc-3agad B oopmMe MUHU-AoKNaaa (gonyckaeTtcs
MCNOoNb30BaHWE rpapryHecKnX N Npe3eHTaUMOHHbIX MaTepranos)

OK 01
OK 02
OK 04
OK 07
MK 2.1
MnK 4.1

36. NMpomexyToyHasa aTTecTauma no gucumnnuHe (ouddepeHUMpoBaHHbIV 3a4eT)

Bcero

72
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3. YCNOBUSA PEAJTU3ALINU MPOIPAMMbI OBLLEOBPA3OBATEJIbHOM
ANCLUNITUHDI

3.1. Tpe6boBaHMA K MUHMMaNbHOMY MaTepuanbHO-TEXHUYECKOMY
obecne4yeHuto

Ana peanusauun nporpamMmmbl  OUCUUMNANHBI  OOSMKHbI ObITb  NpegyCMOTPEHbI
crnegywowmne cneumanbHble MNOMELeHUs: YY4ebHbIn KabuHeT xumun wn/unu y4ebHomn
Xnummyeckomn nadopatopuu.

O6opynoBaHue Yy4yebHOro kabuHeta (HarnsgHble nocob6us): Habopbl
LIApPOCTEPXKHEBBLIX MOAENen MOMeKyrn, MOAEeNnu KpUCTannyeckmx peLleToK, KOomneKLmm
MPOCTbIX U CIIOXHbIX BELLECTB U/UNN KOSNEKUUN NMONMMEPOB; KOMNNEKUNA ropHbIX Nopos,
M MuHepanos, Tabnuua  MeHgeneeBa, y4ebHble  unbMbl,  uMdpoBble
obpasoBaTtesibHble pecypchbl.

TexHu4yeckne cpeacTtBa OOyYeHMAA:  KOMMbOTEP C  YCTPOMUCTBaAMMU
BOCNpOM3BEAEHNA  3ByKa, NPUHTEP,  MynbTUMeOua-npoekTop C  3KpaHOM,
MynbTUMeAUNHAas 40CKa, yKaska-npeseHTep A8 npe3eHTauni.

O6opynoBaHue nabopatopum M pabouynmx MecT nabopaTtopum: MEH3YPKMU,
NUNeTKU-KanenbHUUbl, TEPMOMETPbI, MUKPOCKOM, nynbl, NpeAMETHble N MOKPOBHbIE
cTekna, nraHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKISAHHbIEe NPOBUPKK, pe3nHOBbLIE NPOBKN, hoHapukK, Habop peakTUBOB, CTEKNAHHbIE
nanoYku, WTaTuBbl 4Ns NPOOGUPOK; MEPHbIE LUMNNHAPLI, BOPOHKM CTEKISIHHBIE, BOPOHKM
aenutensHble uunuHapudeckue (50-100 mn), cTynku ¢ nectnkom, oapdopoBbIe YaLlKu,
NMHUETBbI, (UnbTpbl OymakHble, BaTa, Mapns, 4YacoBble CTeKna, 3NEeKTPONSUTKM,
nabopaTopHble WTaTUBbl, CNUPTOBLIE FOPEsku, CnYkK, Npubop Ana nonyvYeHus ra3os
(vnn npobBupka c rasooTBOAHON TpyOKOW), OepxaTenu Ans nNpobupok, CKNAHKM Ans
XpaHEeHUs1 peakTMBOB, pa3gaToudHble NOTKU; xummndeckmne crakadbl (50, 100 n 200 mn);
WnaTenu; NMHUETbI; TUrenbHble LWKMMLUbl; CEKYHOOMEPLI (Tanmepbl), MePHbIEe NPOBUPKK
(Ha 10-20 mn) n mepHble konbbl (25, 50, 100 n 200 mn), BoasiHas GaHa (Mnn
TepmMocTaT), CTEKMNAHHbIE NanoYku; KOHN4Yeckne konbbl ans TutposaHus (50 n 100 mn);
WMHOMKaATOPHbIE MOSIOCKM ANdA onpegeneHus pH 1 ctaHgapTHas nHgukaTopHas LWkana;
YHUBepcanbHbIN nHgukaTop; nunetkn Ha 1, 10, 50 mn (unn 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. UudpopmaumoHHOe obecneyeHue peanusaumm nporpaMmmbi

1. Ona peanusaumm nporpammbl 6mMbnunoteyHbin doHg obpasoBaTenbHOM
opraHusauun [OOSMKeH MMeTb MneyaTHble W/UNWM 9NeKTPOHHble obpasoBaTesnbHble U
WH(POPMAUUNOHHbIE  pecypcCbl,  PEKOMEHOOBaHHble  Ofs  WUCMNOMb30BaHMS B
obpasoBaTenbHOM NpoLecce, He cTaplle 5 neT ¢ MOMeHTa U34aHus.

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. MNabpuensH. - 7-e
nag., crepeotun. - M.: poda, 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. labpuensaH, O.C. Xumusa: yyeb. gna crtyd. npod. yyeb. 3asegeHun / O.C.
abpuensH, N.I'. Octpoymos.— M., 2008. - 336 c.
2. MNabpuensH, O.C. Xumusa B TecTax, 3agadax, ynpaxHeHusx: y4yeb. nocobue ana
cTya. cpen. npod. yvyebHbix 3aBegeHun / O.C. Mabpuensan, I'.I'. JlbicoBa. — M., 2008. -
224 c.
3. UeetkoB, JI. A. Opranundyeckaa xumma 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 pepakuven [. 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. buorpaumm wun3sBecTHbIX ntogen [ONEKTPOHHbIN 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 obpaweHus: 12.05.2025).

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

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

6. OdmumanbHbin cant MwuHuctepctBa obpasoBaHna M Hayku 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

KoHTponb u oueHka pe3ynbTaTtoB 00y4YeHUss OCyLLEeCTBSETCS npenogaBaTenemM

npotiecce

npoBeaeHus

NPakTU4eCKNX

3aHATMA 1 nabopaTopHbiX  pabor,

TECTMPOBaHUA, a TaKkKe BbINOMHEHNS OOy4YalWMMNCA WHOUBMAYATbHbIX 3agaHun,
NPOEKTOB, uUccrneaoBaHun. PesynbTaTbl 0byveHus onpegenstoT, 4to obyvatowmecs
AOSMKHbI 3HATb, MOHUMAaTb U AEMOHCTPUPOBATL NO 3aBEPLUEHNN N3YHEHUS OUCLUMNINHDI.
[Ona dopMMpoBaHUSA, KOHTPONA M OLEHKM pe3ynbTaTOB OCBOEHUSA Yy4eGHOM
ANCUMMNIIUHBI  UCMONb3YeTCA CUCTEMa OLEHOYHbIX MEpONpUATURN, NpeacTaBnaloLas
cobon komMnnekc y4ebHbIX MEPONPUATUI, CONAcoBaHHbIX C pedyrnbTataMu obyvyeHus u
cchopmynunpoBaHHbIX ¢ yyetom PIrOC COO (npegMeTHble peaynbTaTthl MO AUCUUNIIMHE)

n ®rocC Cro.
Ne | OK/MK Moayne/Pasaeni/Te Pesynurar Tunbl OLLEHOYHbIX MEPONPUATUN
Ma obyueHus
| OcHOBHoOe coagepXxaHue
1 Pazgen 1. PopmynupoBaTtb
TeopeTnuyeckue 6a30Bble NOHATHA U
OCHOBbI XMMUU 3aKOHbI XMMUU
1.1 [OK01 |[OcHoBHbIE OcHoBHbIE 1. Tect «CTpo€eHME aTOMOB XMMMNYECKNX
XUMU4eckme KONU4eCTBEHHbIE 3NeMEeHTOB M NPUPOAa XMMUYECKOWN CBSA3NY.
MOHATUA U 3aKOHbI, |3aKOHbI B XMW U 2. 3agayn Ha cocTaBrieHne XMMn4eckux oopmyn
CTPOEHME aTOMOB  |pacyeTbl No OBYXaTOMHbIX COeANHEHN (OKCUAOB,
XUMNYECKNX ypaBHEHWSM cynbunaoB, rMapuaoB U T.M.).
3N1eMEHTOB XUMNYECKNX 3. 3agaHusa Ha MCcnonb3oBaHNE XMMUYECKON
peakuniny. CUMBOSIVMKN N HA3BaHWU COEOUHEHUIN NO
HOMEHKNaType MeXayHapOAHOro cok3a
TEOPETMYECKON U NPUKITAGHON XUMUK 1
TPUBMAnbHbIX HA3BaHWU ANSA COCTaBMNEHUS
XUMNYECKNX hopMyn coeanHEHUn oTaeNbHbIX
Knaccos.
1.2 [OK 01 [[Nepuogunyeckun XapaktepunsoBaTb 1. MNMpakTuyeckune 3agaHusa Ha yCTaHOBEHNE
OK 02 |3aKOH 1 XUMuyeckue CBSA3M MeXOy CTPOEeHWEM aTOMOB XMMUYECKNX
MK 2.1 |leproanyeckas aneMeHTbl B 3NEMEHTOB 1 NepuoaNYECKUM U3MEHEHNEM
MK 4.1 |cvicTema COOTBETCTBUN C UX CBOWCTB XMMMUYECKUX INTIEMEHTOB U KX
XUMNYECKNX o
5NEeMEHTOB NonoXeHneMm B COEUHEHUIN B COOTBETCTBUN C NOSTIOXKEHNEM
0. N. Mengeneesa, |Nep1oanyeckoi MNepvoanyeckoi cucteme.
VX CBSI3b C cucteme xummyeckux |2. MNpakTuko-opneHTUPOBaHHbIE TEOPETUYECKME
COBPEMEHHO anemeHToB [1.W. 3afjaHusl Ha XxapakTepu3auuno XMMUYECKUX
Teopven ctpoerusi  |MeHaeneesa anemeHToB: «MeTannuyeckue /
aTOMOB HemeTannuyeckne CBOMCTBa,
3ANEKTPoOTPULATENBHOCTDL U CPOACTBO K
ANEKTPOHY XMMUNYECKNX INIEMEHTOB B
COOTBETCTBME C X INEKTPOHHBIM CTPOEHUEM U
NonoXeHNeM B NEPUOANYECKON CUCTEME
XumMmmnyeckux anemeHtoB .. Mengeneesa»
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1.3 [OK01 | CTtpoeHnue Coctaenatb 1. Tect «CTpoeHMe aTOMOB XMMUNYECKNX
BellecTea XUMUYeckue 3IIEMEHTOB M NpMpoaa XMMUYECKON CBA3NY.
W npupoAa dopmynsl 2. 3afaumn Ha CoCTaBMEeHNE XUMUYECKMX (DOPMYT
)I\(/IMHN(I)VrI:gg:)oa\gv?eBﬂsw COeMNHEHNN B HEeOpPraHN4YecKUx CoeauHEHNN. )
BELECTB COOTBETCTBUM CO 3. 3apaHusa Ha I/ICI'IOJ'Ib?OBaHI/Ie XVIME/Il-IeCKOI/I
CTENEHb OKUCIEHNS |CUMBOMMKN U HA3BaHU COEANHEHWI MO
XUMNYECKNX HOMEHKNaType MexayHapOAHOro cok3a
9N1EMEHTOB, UCXOAS1 | TEOPETUHECKOW M MPUKNAZHOM XUMUN U
N3 BaneHTHOCTU 1 TPUBMAnbHbIX HA3BaHW AN COCTaBMNeHUs
3NEeKTpoOTPULIATENbH |XMMUYECKUX (DOPMYIT HEOPraHNYECKNX
ocTn COeAMHEHUN OTAENbHbIX KNaccoB.
1.4 [OK01 [Knaccudukaums, HasaTtb Ha3BaHua no |1. TecT «HomeHknaTypa u Ha3BaHue
OK 02 |1 HOMeHKnartypa HOMeHKrnaType HeopraHN4YeCcKNx BeLLLECTB NCXOAA N3 NX
HEOpraHN4ecknx MEXOyHapOAHOro XUMUYECKON POPMYIIbl UMW COCTaBIEHNE
BeLlecTs CO3a TEOPETUHECKOM | XMMNYECKON hOpMYIbl NCX0AA N3 Ha3BaHMUS
N NPUKNagHoOM XMMNKN |BeL,ecTBa No MEXAYHapOAHOW U TpUBUAsbHOM
N TpMBMAnbHbIE HOMEHKNnaType».
Ha3BaHWs Ans
CoCTaBreHus
XMMUYECKNX hOpMYIT
HeopraHNn4yecknx
COeNHEHUN
OTAENbHbIX KIaccoB.
1.5 [OK 01 |[Tunbl xumudecknx |CoctaBnsiTb 3agaun Ha cocTaBreHne YpaBHEHUI PeaKLWi:
peakuui XUMUYECKUE peakunmn |— coeauHeHus, 3aMeLLleHns, pasnoxeHus,
n onpegenaTb TMN obmeHa;
peakumn — OKUCNUTENbHO-
BOCCTaAHOBUTENbHbIX PeaKkLmi C UCMOSb30BaHNEM
MeToaa anekTpoHHoro 6anaHca.
2. 3agayn Ha pacyeT Macchl BewecTBa unm
ob6béma
rasoB MO U3BECTHOMY KONMYECTBY BELLECTBa,
mMacce nnm obbLEmMy OAHOro 13 y4acTBYHOLLUX B
peakLmmn BELLECTB; pacyEThbI
Macchl (06bEma, KonuyecTea BeLLECTBa)
NPOAYKTOB peakLumun, eCnv 04HO U3 BELLECTB
nmeeT NpMmecu
1.6 |OK01 |CkopocTb XapakTtepusoBaTtb [MpaKTNKo-OpMeHTUPOBaHHbIE TEOPETUYECKNE
OK 02 |XMUHECKMX BNMgHWE 3aflaHns Ha aHanms3 akTopoB, BANAIOLLNX Ha
MK 2.1 |Peakuun. KOHLIEHTpaLum U3MEHEHME CKOPOCTU XUMUYECKON peakLu.
MnK4.1 ;(:QAH”;;:(;(V?: pearvpyroLmx [MpakTUKo-OpNEHTUPOBAaHHbIE 3aaHUSA Ha
BELLEeCTB " npumeHeHune npuHumna fe-Watense ans

TemnepaTtypbl Ha
CKOPOCTb XMMUYECKNX
peakuui
XapaktepusoBaTb
BNUAHNE U3MEHEHMS
KOHLIeHTpaLun

HaxOXAEHUS HaNpPaBreHNss CMELLEHNS
PaBHOBECUS XMMUYECKOWN peakumm n aHanus
haKTopOB, BNMAIOLLMX HA CMELLEHNE
XMIMWUYECKOTO paBHOBECKS
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BELLEeCTB, peakumm

cpenbl n
Temneparypbl Ha
CMelLleHne
XUMUYECKOTO
paBHOBeCUs
1.7 [OK01 [PactBopbl, Teopus |CocTaBnsTb 1. 3agaHusa Ha cocTaBneHne MOMNEKYNAPHbIX U
OK 02 [2NeKTpOonMTUYECKON |ypaBHeHUs WOHHbBIX peakuni ¢ y4acTMeM KUCIOT, OCHOBaHUN
OK 04 |Avccounaumnn n XUMUYECKMX PEaKLMW |1 Coneil, yCTaHOBNEHNE N3MEHEHMNS KUCIIOTHOCTY
OK 07 MIOHHbI O6MeH MOHHOro obmeHa ¢ cpeabl
MK 2.1 y4yacTnem 2. 3agayn Ha pacTBopbl
MK 4.1 HeopraHN4ecknx 3. JlabopaTtopHas paboTta «[lpurotoBneHune
BELLIECTB pacTBOPOBY.
2 Paszpgen 2. Xap?KTepM3OBaTb KoHTponbHasa pa6orta Ne 1-2 CtpoeHue
HeopraHuuyeckas ceoncrBa BellecTBa U XMMmu4yeckume peakumu. CeBomncrea
Xumus HeopraHuHeckux HeopraHM4ecK1Mx BelecTB
BellecTB
2.1 |OK01 |®Pusmko-xmmmyeckme |YcraHaBnmBaTtb 1. Tect «OCOBEHHOCTU XMMUYECKNX CBONCTB
OK 02 |cBonctBa 3aBMCUMOCTb OM3MKO- |OKCMAOB, KMCMOT, OCHOBAHUN, aMdOTEpPHbIX
OK 04 [HeopraHuyeckmnx XUMWNYECKUX CBOWCTB |rMAPOKCMAO0B U CONem».
MK 2.1 |BelectB HeopraHn4ecKnx 2. 3agaHus Ha cocTaBrieHNE ypaBHEHNI
MK 4.1 BELLIECTB OT CTPOEHUSA [XUMUYECKNX peakLUin ¢ y4acTueM NpocTbiX U
aTOMOB M MOJIEKY, @ |CITOXHbIX HEOPraHMYECKNUX BELLECTB: OKCMAOB
Takke TMna MeTarnnoB, HemeTannoB U aMdOTEPHbIX
KpuUCTanmn4eckomn 3IIEMEHTOB; HEOPraHMYECKUX KUCIOT, OCHOBAHWUN
peLLeTKu 1 aMOTEPHLIX TMAPOKCNOO0B, HEOPraHNYECKNX
COnewn, xapakTepmayLlnx nx cBoncTea u
cnocobbl NonyyYeHus.
Coctaensatb peakumn |3. MNpakTUKO-OpUEHTUPOBAHHbIE TEOPETUYECKUE
CoeuHeHuUs, 3aJaHNsa Ha CBOMCTBA M NonyyeHne
pasnoXxeHusi, 0OMeHa, |HeopraHM4YecKnx BELLLECTB
3amelleHns, 2. 3apayn Ha pacyeT Macchl BeLecTBa unm
OKUCIUTENbHO- obbéma
BOCCTaAHOBUTENbHbIE [ra30B MO M3BECTHOMY KONIMYECTBY BELLECTBA,
peakummn mMacce unm o6bLEMy OAHOro U3 y4acTBYHOLMNX B
peakuun BELLIECTB; pacyEThl
Macchl (06bEma, KonuyecTea BeLLECTBa)
NPOAYKTOB peakLumun, eCnv 0gHO U3 BELLLECTB
MMEET NMprMecu
2.2 |OK01 [MpeHTndukauus WMcecneposatb 1. MpakTuKo-opneHTUPOBaHHbIE 3aaHUSA MO
OK 02 [HeopraHu4eckmux KayeCTBEHHbIE COCTaBMNEHUIO XUMUYECKNX peakLuin ¢ y4acTnem
OK 04 (BewecTB peakuum HeopraHN4YeCcKNX BELLLECTB, UCNOMb3YEMbIX N5 UX
HEeopraHN4ecKnx naeHTndurKaumn.
BeLLecTB 2. JlabopaTtopHas paboTta «NgeHTndukaumus
CoctaensaTb HEOpPraHN4YeCcKNX BELLIECTBY.
ypaBHeEHUsI

XUMUNYECKUNX peakunm
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NMOHHOro obmeHa ¢
yyactuem
HeopraHN4ecknx
BELecTB
3 Pazpgen 3. UccnepoBaTtb KoHTponbHas pa6oTa
TeopeTunyeckue CTpOeHMue U «CBOMCTBa HEOPraHNYeCKUX BELLeCTB»
OCHOBbI cBOMCTBa
opraHu4yeckom HeopraHn4eckKux
XUMUn BelecTs
3.1 |OK 01 |Knaccudukaums, Knaccudumumposats |1. Tect «HomeHknaTtypa 1 HasBaHue
CTpOEeHue n HeopraHu4eckue OpraHMyecKkunx BeLecTB Ncxonsa us nux
HOMeHKrnaTypa BelecTsa B XMmn4yeckon popmMynbl U coctaBneHme
OpraHnyecKmnx COOTBETCTBUM C UX XMMmUyeckon popmMynbl Cxoasa 13 Ha3BaHUS
BELLEeCTB CTPOEHNEM BeLLEeCTBa N0 MeXAyHAapOAHOW Unu TpuBMarnbHOM
HOMEHKnaType».
2. 3apgayn Ha pacdeT MaccoBOW 4onu (macchl)
XMMMUYECKOro anemMeHTa (coegmMHeHus) B
Morekyne (cmecm).
3. MpakTnyeckune 3agaHusa no Krnaccuukaumm,
HOMEHKNaType U XMMUYECKUM hopmMmyram
OpraHMYecKknx BeLecTB pasnmyHbIX KNaccoB.
4 UccnepoBaTthb
Paszpen 4. CTpO€eHMe U
YrnesogopoAabl CBOMCTBa
yrneBoaopoaoB
4.1 |OK01 |YrneBogopoabl n ux |Knaccndumumposatb |1. 3agaHusa Ha cocTaBrneHMe Ha3BaHUN
OK 02 [npupogHbie opraHudeckume OpraHN4YecKMUx COeaUHEHUI NO TPUBUANbHON UK
OK 04 [MUCTOYHUKNM BellecTBa B MeXOyHapOoaHOW cucTemaTn4ecKom
MNK 2.1 COOTBETCTBUN C UX HOMeEHKnaType.
MnK4.1 CTPOEHMEM 2. 3apaHusa Ha cocTaBreHne NOMHbIX K
COKpaLLEHHbIX CTPYKTYPHbIX (hopMyn
OpraHMYecknx BeLLeCTB OTAENbHbIX KNacCcoB.
3. 3agayun Ha onpeaeneHne NPOCTENLLEN
dopmMynbl OpraHN4ecKon MOSIEKYnbl, UICXOAa U3
anemMeHTHoro coctasa (B %)
4.2 |OK02 [®Pusmko-xmmuyeckune |YctaHaBnmesaTb 1. 3apgaHns Ha cocTaBneHne ypaBHeHUN
OK 04 |cBoucTBa 3aBNCUMOCTb (PU3UKO- | XMMNYECKUX peakumi C yHacTueM OpraHn4ecknx
yrneesogoponoB XUMUNYECKNX CBOWCTB |BELLECTB Ha OCHOBaHMM UX COCTaBa U CTPOEHMUSI.
OpraHnyeckmx 2. 3agaHusa Ha cocTaBrieHne ypaBHEHUN
BELLECTB OT CTPOEHUS [ XMMUYECKMX peakLnin, NNnoCTPUPYIOLLINX
MOJIEeKyn XUMUYECKNE CBOMCTBA C Y4€TOM MEXaHU3MOB
NPOTEKaHNA OaHHbIX peakLuui N reHeTU4YecKom
CBS13M OpraHMYecKnX BeLeCcTB pasHbIX KNacCoB.
3. Pac4yeTHble 3a4a4un No ypaBHEHUAM peakuun ¢
y4yacTuem opraHMyeckux BeLlecTB.
4. JlabopatopHas pabota «Concrtea
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YrneBoaopoa0BY.

5 Pasgen 5. UccnepoBatb
Kucnopopocoaepx CTp?eHMe v
A cBOMCTBa
GG Kucropogocoaepxa
coeanHeHns TT17) 4 opraHuvqecxwx
coeAuHEeHUn
5.1 |OK01 |CnupTbl. ®eHon Wccnepoeatb 1.MpakTUKO-OpMEHTMPOBAHHbIE 3adaHNS MO
OK 07 CTPOEHME N CBONCTBA |COCTaBMEHUIO XMMMUYECKUX peaKkLMi C ydacTuemM
CcnnpToB OpraHMyeckux BeLecTB, B T.4. UCMOMNb3yeMbIX
Ansa nx ngeHTudukaumm B 6oITy 1
NPOMbILLNEHHOCTMW.
5.2 |OK 01 [Anbgerngsi. Wcecneposatb 1.MpakTnKo-opneHTUpoBaHHbIE 3aaHus Mo
OK 02 |KapboHoBble CTPOEHME 1 CBOWCTBA |COCTaBIEHUIO XUMUYECKNX peaKkLuin ¢ y4acTnem
OK 04 |kucnorbl. anbaernaos, OpraHMyeckux BeLecTB, B T.4. UCMOMNb3yeMbIX
CnoxHble acumpbl KapOOHOBbIX KUCNOT, |A4na ux ngeHTndmrkaumm B 61Ty 1
CMOXHbIX 3MpoB NPOMbILLNIEHHOCTW.
5.3 |OK01 |YrneBogbl WccneposaTtb 1.MpaKkTnKo-opneHTMpoBaHHbIE 3a4aHNA MO
OK 02 CTPOEHME N CBONCTBA |COCTaABMEHUIO XMMMYECKUX peaKkLmi C ydacTuem
OK 04 yrnesoaos OpraHN4YeCcKnX BELLECTB, B T.4. UCMNOSb3YEMbIX
Ansa nx naeHTnukaumm B 6oITy n
NPOMbILLNIEHHOCTW.
5.4 |OK01 |®usmnko-xmumndeckmne |Uccneposatb 1.MpakTUKO-OpMEHTMPOBaHHbIE 3a4aHNA MO
OK 02 |cBonicTBa PU3MKO-XMMUYECKME |COCTaBIEHUIO XMMUYECKUX peakLmi C y4yacTuem
OK 04 |[kucnopogocoaepxa |cBoucTBa OpraHNYeCcKMX BELLECTB, B T.4. UCMNOSb3YEMbIX
LLMX OpraHn4yecknx [KucrnopogocogepXall |ansa nx ngeHtudumkauum B 6oty 1
coeVHEHUN NX OpraHnYecKmx NPOMbILLNIEHHOCTW.
coeNHEeHUN
6 UccnepoBaTtb
Paspen 6. CTpOEHME U
A3oTcogepxalliMe |(cBoMCTBA
opraHu4yeckue asoTcoaepxawmx
coeAuHeHus OopraHu4ecKux
coeAuHEHUN
6.1 |OK01 |AMUHBI. Wccneposatb 1. 3agauun Ha NpUroToBrEHNE pacTBOPOB.
OK 02 |AMMHOKMCNOTHI. CTpOeHue n ceoncTBa |2. MNpakTUKo-OpneHTUPOBaHHbIE 3a4aHUs No
OK 04 |Benku aMUHOB, COCTaBIIEHMIO XMMUYECKMX peakLuin C yHacTmem

aMUHOKKCIOT, benkoBs

OpraHMYecKnx BELLECTB, B T.4. UCMOMNb3yEMbIX
Anst uX naeHTudnKauum B 6bITy 1
NPOMBILLTEHHOCTW.
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7 Paspen 7. UccnepoBatb KoHTponbHasa paborta 3 CTpykTypa u
BbicokoMoneKkynsp (CTpoeHue u CBOWMCTBa OpraHN4YeCcKux BelecTB
Hble COeAMHEeHUs1 |(cBOMCTBA
nonMmMmepos
7.1 |OK01 |lMnacTtmaccel. WccneposaTtb IMpakTUKo-opneHTUpOBaHHbIE 3a4aHNA C
OK 02 |Kayyyku. BorokHa  |cTpoeHue u cBOMCTBA |y4acTUeM NONMMEPOB, B T.4. UCMOMb3yeMbIX s
OK 04 nnacTMacc, kay4yykoB, [MX naeHTudukaumm B 6bITy M MPOMbILLIIEHHOCTH.
oK 07 BOJTOKOH
MK 2.1
MK 4.1
Il | MpodeccnoHanbHO-OpMEHTUPOBAHHOE coaepKaHMe (coaepKaHue NpPUKNagHoOro moaynsi)
8 Pazpen 8. Xumusa B |OueHuBatb 3awmTa Kenca (c yyetom 6yayuien
ObITy 1 nocneacTBus npod)eccnoHanbLHOW AeATenbLHOCTH)
NPoOu3BOACTBEHHO |ObLITOBOM U
M geATenbHOCTU NpPou3BOACTBEHHOMN
yenoBeka AeATesNIbHOCTH
YyenoBeKa ¢ NO3ULUN
3KOJIOrn4ecKkom
6e3onacHocTun
8.1 |OKO01 |Xumu4deckune OueHnBatb Keric (c yueTom Gyayuien npodpeccmoHansHom
OK 02 |TexHonorun nocneacTeus 0eATenbHOCTK)
OK 04 |B noBcegHeBHOWM ObITOBOM U Bo3MOXKHble TeMbI KECOB:
OK 07 |u NpPoOn3BOACTBEHHOMN 1. NoTennexHune knumaTa n BbicBODOXOEHNE
MK 2.1 |npodeccrnoHanbHon |aeaTenbHOCTH rasoBbIX rMapaToB CO AHa OKeaHa.
MK 4.1 |gpeatenbHocTn yernoseka c nosvuun |2. byaywne matepuansl onsa aBna-, MalMHoO- U
yernoseka 3KONorm4yeckomn NPUBOPOCTPOEHNS.
GesonacHocTn 3. HoBble maTepuanbl Ansi CoOnHe4vHbIX 6aTapen.
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