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1. OBLLAA XAPAKTEPUCTUKA PPV«BOLIEVI NMPOrPAMMbBI
OBLUEOBPA3OBATEJIbHOU OAUCLUUNIINHDbI

1.1 MecTo AucuUMNNUHbI B CTPYKTYpe obpasoBaTenbHoun nporpammbl CMNO
ObuweobpasoBaTenbHas AMCUUNINHA «XUMUSI» SBNSIeTCS 06s3aTeNbHOM YacTbio

obLieobpasoBaTenbHOro UMkNa obpasoBaTenibHOM MporpaMmbl B COOTBETCTBUM C
®IOC no cneumanbHocTn 21.02.19 3emneycTponcTBo.

MpuknagHon moaynb BKoYaeT pasgen 8 «Xumusa B ObITy M NpOn3BOACTBEHHOM
AeATeNnbHOCTU Yyenoseka, KOTOpPbIN peanuayeTcs ans BCEX
npodeccun/cneymnanbHOCTEN METOAOM PeLUEHUs] KEMCOB, CBA3AHHbIX C 9KONOrM4eCcKomn
6e3onacHOCTLIO M OLEHKOW nocrneactsui  GbITOBOM M NPOU3BOACTBEHHOM
AEATEeNbHOCTM,  COOTBETCTBYWOLWENW  oTpacnam  Oygywen  npodecCroHanbHON
AEeATEeNbHOCTM 00yYaroLLNXCS.

1.2. Llenn u nnaHupyemble pe3ynbTaTbl OCBO€HUA AUCLUNIINHbDI:

1.2.1. Uenun n 3agaun gucumnnuHbl

CopepxaHne nporpammbl  0obLleobpasoBaTenbHON  AUCUUNIIUHBL  «XUMUSI»
HanpaBfieHO Ha AOCTMXEHNE CreayoLnX Lenen:

— (OpMMPOBaAHNE CUCTEMbI XMMUYECKMX 3HAHU KaK BaKHEWLLEW COCTaBndaloLen
€CTeCTBEHHO-HAYy4YHOM KapTWHbI MUpa, B OCHOBE KOTOPOW JiexaT Kh4yeBble
NOHATUSA, PyHOAMEHTarNbHbIE 3aKOHbI U TEOPUN XMMUU, OCBOEHME A3blKa HaYKW,
yCBOEHMWE 1 NOHUMaHME CYLLHOCTM OOCTYMNHbIX 0606LeHn MMPOBO33pEHYECKOro
XapakTepa, 03HaKOMSIEHNE C UCTOPUEN NX PA3BUTUS U CTAHOBIIEHWS;

— ¢dopMMpoBaHMEe M pas3BUTUE MPEeACTaBfEHWA O HayvHbIX MeTOAax MO3HaHUS
BELLECTB M XUMUYECKUX peakunn, HeobxoauMMbix Ons NpuobpeTeHns ymeHun
OPVEHTUPOBATLCHA B MUPE BELLECTB U XMMUYECKUX SIBIIEHUIA, UMEOLLMX MECTO B
npupoae, B NpakTUYeCcKon N NOBCEAHEBHOM XXN3HN;

— pasBuUTUe yYMEHUN U cnocoboB OeATEeNbHOCTWU, CBSA3aHHbIX C HabniaeHnem u
06bACHEHNEM XMMNYECKOrO IKCNepuMeHTa, cobnogeHmem npasun 6esonacHoro
obpalleHnsa ¢ BelecTBamu.

3apgayum ogMCcUUnIvHbI:

1) copmupoBaTb MNOHUMAHME 3aKOHOMEPHOCTEM MNPOTEKAHUS  XUMUYECKNX
NpoLECCOB U SIBNEHUN B OKpYXalLen cpee, a Takke UX CBA3b C LIeNIOCTHOM
Hay4YHOWN KapTMHOM MUpa U APYrMMN eCTECTBEHHBIMU HayKaMu;

2) pa3BUTb YMEHUSI COCTaBnATb (POPMYrnbl HEOPraHMYECKUX U OpraHU4eCcKmnx
BELLECTB, YPaABHEHUS XUMUYECKUX peaKkuuMi, OOBSACHATbL WX  CMbICH,
NHTEPNPETUPOBaTb pPe3yrbTaTbl XUMUYECKNX SKCNIEPUMEHTOB,

3) chopmmpoBaTtb HaBbIKK nposeneHns NPOCTENLLMX XUMUYECKNX
aKCrnepuMeHTanbHbIX UccrnegoBaHun ¢ cobniogeHvem npasBusii ©6e3onacHoro
obpalleHns ¢ Bewectsamun 1 nabopatopHbiM 060pyaOBaHUEM;

4) pa3BUTb YMEHUSI Haxo4uTb, aHaNU3NMpoBaTb WU MCMNONbL30BaTb MHGOPMALMIO
XUMUYECKOrO Xapaktepa U3 pasfnuyHbiX MHEOOPMALMOHHBIX MCTOYHUKOB,
BKItoYaa y4ebHy0 nuTepaTtypy, Hay4Hble NyGrnMkaunm n MHTEPHET-PECYPChI;

5) cdopmmpoBaTb YMEHUA NPOrHO3MpoBaTh NOCNeACTBUA CBOEN OEeATENbHOCTU U
XUMUYECKNX MNPUPOAHbLIX, ObITOBbIX W MPOU3BOACTBEHHLIX MPOLIECCOB,
YyYnTbIBasi BO3MOXHbIE 3KOJTOrMYECKNE 1 colmarnbHble BO3OeNCTBUS;



6) copmupoBaTb MOHUMAaHWE 3HAYUMMOCTU OOCTMXKEHUN XUMUYECKOW HayKn U
TEXHONOIMN ONga pa3BuUTUA coLmnansbHON U NPON3BOACTBEHHOW cdhep C yMeHnem
NPUBOAUTL NPUMEPBI UX MPUMEHEHNSA B pasfnNYHbIX cdhepax XXU3HW.

1.2.2. lnaHunpyemble pe3ynbTaTbl OCBOEHUA obLleobpa3oBaTesribHOMN

ancumnnuibl B cootBeTcTBUM ¢ PIOC CIO 1 Ha ocHoBe PIOC COO

Ocoboe 3HauyeHuMe obuweobpasoBaTenbHas AUCUMNIIMHA «XUMUS»  UMMEeT  npu
dopmmpoBaHum n passutum OK 01; OK 02; OK 04; OK 07 u lK, npeacraBneHHbIX B
aKTyannanpoBaHHbIX oroc cno no npodeccun/cneymnanbHOCTU.



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
TEXHOMOMMYECKON U coumanbHOW HanpaBeHHOCTH,
CMOCOBHOCTb NHMLMMPOBATb, NIAHMPOBAThL U
CaMOCTOSTENbHO BbINOMHATbL TaKyto AeATENbHOCTb;
- UIHTEpPEC K pasnuyHbiM chepam NpodreccnoHanbHom
AeaTenbHOCTU.

OBnageHune yHuBepcarnbHbIMU y4eOHbBIMK
no3HaBaTeNbHbIMN AENCTBUAMMU:

a) 6as3oBble norn4yeckme 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 MbILUIIEHWE MPU PELLEHUN
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 OKUCIIEHUHA, XMMUYEecKas
CBA3b, MOfb, MOMNsipHasi mMacca, MOMSPHbIA 00bEeM, YrnepoaHbIA CKener,
dyHKUMOHaNbHas rpynna, pagukarn, n3oMepusi, U3oMepbl, TOMONOIMYECKNN
psig, roMosioru, yrineBogopoAabl, KUCIopo4d- 1 a3oTcoaepKalme CoeauHeHns,
Guonornyeckn akTMBHble BellecTBa (yrneBoAbl, Xupbl, 6enkun), MoHoMep,
nonumep, CTPYKTYpPHOE 3BEHO, BbICOKOMOSIEKYNSIPHbIE  COEAUHEHUS,
KpuUcTannunyeckasl pelleTka, TuMnbl XMMWYECKUX peakuun (OKUCIUTENbHO-
BOCCTaAHOBUTENbHbIE, 3K30-M SHOOTEPMUYECKME, peaKLnm NOHHOro obMeHa),
pacTBOp, SNEKTPONNTbI, HENEKTPONNTDLI, SNEKTPONUTUYECcKas guccoumauus,
OKUCINUTENb, BOCCTAHOBUTENDb, CKOPOCTb XMMUYECKOM peakLumn, XMMUYeckoe
paBHOBECUE), TeOpMM W 3aKOHbl (TEOPUA  XMMWYECKOTO  CTPOEHUS
opraHnyeckux Bewecte A.M. bByTtnepoBa, Teopusi SneKTPONUTUYECKOM
auccounaummn, nepmogudeckmin 3akoH .. MeHgeneeBa, 3akOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTU, CUMBOSIMYECKUIA A3bIK XUMUKU, (bakTonornyeckne
CBeeHNsa 0 CBOMCTBAx, COCTaBe, NofnydeHnn n 6e3onacHoOM MCNoNb30BaHUN
BaXXHEMNLUNX HEOPraHM4YeCKUX U OpraHM4yeckux BewecTB B ObITy w
NpPaKTUYECKON AEeATENbHOCTM YESOBEKa;

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

coeauHeHnn

CMbICIT;, noATBEPXAaTb XapaKTepHble XUMUYECKUE CBOWCTBa BeELLECTB
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peLLeHNs, HaXOAMUTb apryMeHTbl ANs foKasaTenbCcTBa
CBOMX YTBEPXAEHWW, 3agaBaTb NapamMeTpbl MU
KpUTEPUN PELLEHNS;

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

- YMEeTb MEePEeHOCUTb 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 coumanbHOM NpakTuke

pasHbIX

COOTBETCTBYIOLUMMM IKCMEPUMEHTAMU U 3aNNCAMU YPaBHEHUN XUMUYECKNX
peakummn;

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

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

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

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

B ob6nacTuueHHOCTM Hay4YHOro No3HaHUs:

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

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

- OCO3HaHME LUEHHOCTU HayyHOW [esTenbHOCTH,

rOTOBHOCTb OCYLLeCTBNATb NPOEKTHYIO n
nccnegoBaTeNbCKYD AEATENbHOCTb WHAMBMAYANbHO
n B rpynne;

OsnageHue yHUBepcanbHbIMK y4ebHbIMK

no3HaBaTeNbHbIMN AENCTBUSMM:

B) pabota ¢ nHdopmaumen:

- Bnagetb HaBblkaMu MOMy4YeHUa WHdopmaumm u3
MCTOYHMKOB  pasHblX  TUMOB,  CaMOCTOATENbHO

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

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

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

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

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

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

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

JIETMTUMHOCTb
npaBOBbIM n

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

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

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOATENBHOCTU U
camMoonpeaeneHuio;

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

OBnageHune yHnBepcanbHbIMY KOMMYHUKATUBHbLIMU
NENCTBUAMM:

0) coBMecTHas AeATenbHOCTb:

- NOHMMAaTb W  WCMNONb30BaTb MNPeuMyLLecTBa
KOMaHLHOM 1 MHAMBMAYanbHON paboTbl;

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

- KOOPAUHMPOBATb U BbINOSMHATL PaboTy B YCNOBUSIX

peanbHOro, BMPTyaslbHOr0O W  KOMOGWHMPOBAHHOIO
B3aUMOOENCTBUS;
- OCYLUeCTBNATb  MNO3UTMBHOE  cTpaTermyeckoe

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

r) NpUHATME cebsa n apyrnx niogen:

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

- Mp13HaBaTb CBOE MpaBoO W MpaBo ApYrux noaen Ha
OLLNOKM;

- pa3BuBaTb CNOCOBHOCTb MOHMMATb MUP C NO3ULMM
OpYroro 4YenoBeka;

OK 07. B obnactnakonornyeckoro BOCNUTaH1s: - cdopmmpoBatb nNpeacTaBfeHns: O XUMUYECKOM  COCTaBMsoLEen
CopenctBoBaTb - cOPMMPOBAHHOCTL  3KONMOIMMYECKOW  KyIbTypbl, | ECTECTBEHHOHAYYHOW KapTWMHbI MUpa, PONM XUMWUW B MO3HAHUW SABMNEHWI
COXpaHEeHuto MOHMMaHue  BIUSHUSA  COLMAribHO-9KOHOMMUYECKUX | MpMpoAbl, B (OPMUPOBAHUN MBbILWMIEHUA W KyNbTypbl JIMYHOCTK, e€e
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 Lenen | ObiTy 1 TpyooBOW OEATENbHOCTM B LIENSAX COXPaHEHUS CBOEro 340pPOBbSA U
N3MEeHeHUn YCTOMYMBOrO pa3BUTUS YENOBEYECTBa; 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 3KONOrMyecKkom
Yype3BblYaNHbIX HanpaBNEHHOCTW;
cUTyaumsx - OBriafeHne HaBblkaMu y4ebHO-mMccnegoBaTenbCKON,

NPOEKTHOM M coumnanbHON SeaTenbHOCTH

- OCYLLLEeCTBNSATb MOUCK, aHann3 u UHTepnpeTaumto - 3HaTb MaTepumarn No XMMU4YECKOMY COCTaBY MOYB, NPUPOAHBLIX U CTOYHbIX
MK 4.1. MHOPMALIMKM, HeOBXOAMMON AN BLINOSHEHWS 33434 | BOZ;
MpoBoauTb npodeccmoHanbHoON AeATENBHOCTY; - 3HaTb rMaBHblE€ KPYroBOPOThI 3NIEMEHTOB 1 BeLLecTB B buocoepe;
MPOBEPKA 1 - UCNONb30BaTb UHPOPMALIMOHHBbIE TEXHONOMMMN B - 3HaTb OCHOBHble BuoreHHble anemeHTsbl VI, VI, V, IV rnaeHbIx noarpynn
obcnefoBaHus npodeccroHanbHon AeATenbHOCTH, NepuoanyecKkon CUCTEMbI U NX BaXKHENLLME COEANHEHNS B NOYBE;
ANns obecneyeHns | . yMeTb BbICKa3blBaTb M1 0O0OCHOBbLIBaTL CBOM - 3HaTb OCHOBHbIE MeTanmnbl rMaBHbIX 1 NOBGOYHLIX MOArPYNN NEPUOANYECKON
006”*0-”-9"'”“9' CYXXOEHUS; CUCTEMbI U UX BaXXHEWLUNe coeguHEHNS B NOYBE;
TpeboBaHuii - YMEeTb CBA3bIBaTb TEOPUIO C MPAKTUKON, pellaTb - 3HaTb XMMNYECKOE CTPOEHME MUHEPaNbHOM U OpraHUYEeCKOon NOYBEHHOM
3aKOHOAATEINbCTBA | mpakTuyeckue 3agayu MULENIbI, NMOHATUE O NOYBEHHOM MOrNOLLAoLLIEM KOMIMIEKCE;

10




Poccuickon
denepauunu

- 3HaTb AaHHbIE O pa3MeLLEeHNM 3arpasHMTeNen (NPOMbILLNEHHbIX 06 bEKTOB
pas3fnMYHbIX OTPacren X035ncTea), O 3arpsisHeHUn Bo3ayLLHOro 6accenHa,
NnoYB, BOA M 3eMeflb TSHKEMbIMU MeTannamu, paguoHyknngamu,
MUHepanbHbIMW YO0OpEHNAMM 1 NECTULNGAMMY;

- NMPOrHO3MpoBaTh NOBEAEHNE XUMUYECKMX 3arpsisHEHUIA B NPUPOLHON cpeae
nog BNUSIHWEM MPUPOLHLIX Y @aHTPOMOreHHbIX OaKTOPOB;

— MOHMMaTb XMMUYECKME acneKTbl MEPONPUATUI, HALLENEHHbIX Ha
ONTMMM3aLMI0 arpOXUMMUYECKUX NOKasaTenen NoYBbl 1 OLLEHKY KayecTBa
3eMenb CerbCKOXO3MCTBEHHOro Ha3HauYeHNs;

- YMETb MCMOSb30BaTb 3HaHMS O 3E€MENbHbIX pecypcax Ans opraHmsaumm nx
paunoHanbHOro UCMob30BaHNA U ONpeaeneHnsa MeponpuUaATUn nNo
CHWKEHUIO aHTPOMNOrEeHHOro BO3AENCTBUSA HA TEPPUTOPUIIO;

-yMETb OLlEHMBATb COCTOSIHNE 3eMErIb;

- YMeTb nogrotaenmeaTb akTudeckne ceegeHust o6 UCrnosib30BaHUN
3eMenb N NX COCTOSAHUN;

-yMETb BECTM 3EMENbHO-YYETHYIO AOKYMEHTALMIO, BLINOSHATL €€
aBTOMAaTMU3MpPOBaHHYO 06paboTKy;

-3HaTb HOPMAaTUBHbIE W HOPMATUBHO-TEXHUYECKME aKTbl U OOKYMEHThI,
perynupyoLine naydeHune, UCnorb3oBaHne N oxXpaHy oKpyxaroLlen cpeqbl

MK
MpoBoanTb
KOINMNYECTBEHHbIN U
Ka4yeCTBEHHbIN
yyeT 3eMerb,
NPUHNMaTb
yyactTme B UX
WHBEHTapm3auumn u
MOHUTOPUHIE

4.2.

- OCYLLeCTBIATb NMOUCK, aHarnn3 n nitepnpeTtauunto

MHpopmMaLmM, HeOOXoOMMOW AN BbIMNOMHEHNS 3a4ay

npoeccmoHanbHoON AeATENbHOCTY;

- NCNONb30BaTb MHPOPMALNOHHBIE TEXHOMNOMM B
NpPogeCcCcMoHanbLHON AeATENbHOCTY;

- YMeTb BbICKa3blBaTb 1 060CHOBLIBATL CBOU
CyXOeHus;

- YMeTb CBA3bIBaTb TEOPUIO C MPaKTUKOW, peLlaTtb
npakTu4eckne 3agaym

- 3HaTb MaTepumarn No XMMNU4YECKOMY COCTaBY MOYB, NPUPOAHBLIX U CTOYHbIX
BOA,;

- 3HaTb MaBHblE KPYroBOPOTLI 3NIEMEHTOB U BELWEeCTB B buocdepe;

- 3HaTb OCHOBHbIe BuoreHHble anemeHThl VII, VI, V, IV rmasHbix nogrpynn
NepuoanYEeCKO CUCTEMbI U UX BaXXHEWLLNE COeaNHEHMS B MOYBE;

- 3HaTb OCHOBHbIE MeTan bl rMaBHbIX M NOBGOYHbIX NOArPyNn NEpPUOANYECKON
CUCTEMbI U UX BaXXHeWLLNe CoeaUHEHNS B MOYBE;

- 3HaTb XMMNYECKOE CTPOEHME MUHEPArbHOM U OpraHMYeCcKon NOYBEHHOM
MULENIbl, MOHATUE O MNOYBEHHOM MOrfoLaroLLLEM KOMIIIEKCE;

- 3HaTb AaHHble O pa3MeLLeHn 3arpasHmTenen (NPOMbILLNIEHHbIX 06 bEKTOB
pasfnMyHbIX OTpacnen Xo3amncTea), 0 3arpsa3HeHUn Bo3AyLLHOro 6accenHa,
noYs, BOA 1 3eMerb TSKeNbIMY MeTannamu, pagMoHyknuaamu,
MUHepanbHbIMU yOOOpeHnsMn 1 nectuyngamu;

- MPOrHO3MpPOBaTh NOBeAEeHNE XUMUYECKMX 3arpA3HEHNI B NPUPOOHOW cpeae
noA BrUSHUEM NPUPOLHbIX U @HTPONOreHHbIX haKTOPOB;

— MOHUMATb XMMUYECKNE acneKTbl MEPONPUATUI, HALLENEHHbIX Ha
ONTUMU3ALMIO arpOXUMUYECKMX NOoKa3aTenemn NoYBbl U OLEHKY KayecTBa
3eMerlb CerbCKOXO3MCTBEHHOIO Ha3HayYeHus;

— YMETb NPOBOAMTbL KOJIMYECTBEHHbLIV U KAYECTBEHHbIN Y4ET 3eMerb; —
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yMeTb NPOBOANTL MHBEHTApPU3aLUM U MOHUTOPUHIE 3EMESTb;
—yMeTb NPOBOAUTL NPOBEPKM M 06CneaoBaHns No BbIABMEHNIO HapyLLEHWI B
MCMNOMb30BaHMUN N OXpaHe 3eMerb, COCTOSIHUSI OKpY»KatoLLel cpeapbl,
COCTaBNATb aKThbl;

— OTCNeXuBaTb Ka4eCTBEHHbIE U3MEHEHUS B COCTOSIHUM 3eMenb U OTpaxaTb
nx B 6ase JaHHbIX B KOMMbOTEPE

MK
OcyuwecTBnsaTb
KOHTPOIb
MCMONb30BaHNUA MU
OXpaHbl
3eMernbHbIX
pecypcoB

4.3.

- MNaHMpoBaThb N peanu3oBaTb COBCTBEHHOE
npoeccmoHansHoe U NMMYHOCTHOE PasBUTHE;

- OCYLLEeCTBNATb NOUCK, aHan13 1 MHTepnpeTauuio
NMHopmaLmm, HeOOXoOMMOW AN BbIMOMHEHNS 3a4ay
NPogeCCMOHanNbLHON AEATENBLHOCTY;

- MCnosb3oBaTb MHAPOPMALMOHHbBIE TEXHOMNOMNK B
NPogeCCMOHanNbLHON AEATENBLHOCTY;

- YMeTb BbICKa3biBaTb 1 0O0CHOBbLIBaTb CBOM
CYXXOEHWUS;

- YMeTb CBA3bIBAaTb TEOPUIO C MPAKTUKON, pellaTth
npakTn4eckne 3agaym

- 3HaTb Matepman Nno XMMMYeCKOMY COCTaBY MOYB, NMPUPOLHBIX U CTOYHbIX
BOA,;

- 3HaTb rnaBHble KPYroBOpPOThl 3NIEMEHTOB U1 BeLLLECTB B Buocdepe;

- 3HaTb OCHOBHble BuoreHHble anemeHThl VII, VI, V, IV rnaBHbix noarpynn
nepnoanyeckon CUCTEMbI N X COEANHEHNS B MOYBE;

- 3HaTb OCHOBHbIE MeTansbl rMaBHbIX U NOBGOYHbIX NOArPYyNn NEPUOANYECKON
CUCTEMbI 1 NX BaXXHEWNLLUNE COeaMHEHNS B NOYBE;

- 3HaTb XMMNYECKOE CTPOEHNE MUHEPANBEHON N OpPraHMYeCKon NOYBEHHON
MULENSIbI, MOHATME O MOYBEHHOM MOTTOLWAOLLEM KOMIIIEKCE;

- 3HaTb AaHHbIE O pa3MeLLEeHNM 3arpasHMTeNen (NPOMbILLNEHHbIX 06 bEKTOB
pas3nuyYHbIX OTPacnen X03sancTea), 0 3arpsisHeHUn Bo3AyLLHOro baccenHa,
no4B, BOA M 3eMeflb TSPKENbIMU MeTannamu, pagMoHyknngamu,
MUHEepanbHbIMK YOO0OpeHuaMU 1 necTmyngamm;

- NPOrHO3MpoBaTb NOBEAEHME XUMNYECKUX 3arpPsi3HEHNI B NMPUPOAHON cpeae
nog BNUSIHUEM MPUPOAHLIX Y aHTPOMOreHHbIX (PaKTOPOB;

— MOHMMaTb XMMUYECKNE acneKTbl MEPONPUATUN, HALLENEHHbIX Ha
ONTMMM3ALMNI0 arPOXUMMNYECKMX NMOKasaTenen NoYBbl M OLLEHKY KayecTBa
3eMenb CEITbCKOX035IMCTBEHHOIO Ha3HaAYEHS;

— YMETb OCYLLIECTBNATb KOHTPOJTb 3a UCMOSIb30BAHNEM U OXPaHOM
3eMenbHbIX PECYpPCOB;

— YMETb NSIaHMPOBaTb M KOHTPONIMPOBATb BLINOSIHEHME MEPONPUATUI NO
YIy4LLEHNIO 3EMESTb, OXpaHe NMoYB, NPeaoTBpaLLEeHUO NPOLECCoB,
yXYALWALWMX NX Ka4eCTBEHHOE COCTOSIHUE;

— 3HaTb cnocobbl onpefeneHus nnowagen; — Buabl HEAOCTATKOB
3eMneBnageHnin 1M 3emMrenosib30BaHUN, WX BNUSIHAE Ha WCMNOSib30BaHWe
3eMenb 1 cnocobbl YCTpaHEHUS
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2. CTPYKTYPA U COOEPXXAHUE OBLLUEOBPA3OBATENBbHON AUCLUMMNUHbI «XUMUA»

2.1. O6bem gucumunnuHbl U BUAbI y4ebHOM paboTbl

Bua yue6HoM paboThbl O6bem B yacax
O61bLEM obGpasoBaTenibHOW NpPorpaMmMbl AUCLUNIIUHDbI 72
CopepxaHue y4yebHOro matepmana 64
BT. 4.

TeopeTnyecKue 3aHATUSA 36
npakTnyeckue 3aHATUA 18
nabopartopHble 3aHATUA 6
KOHTPOJibHbIe paboTbl 4
MpodeccuoHanbHO OpUEeHTUpPOBaHHOE coaepxaHue 3
(copepxaHue npuknagHoro moayns)

BT. 4.

TeopeTnyeckue 3aHATUSA 4
npakTUyYecKue 3aHATUA 2
MpomexyTouHasa aTtrectauma (auddepeHUMPOBaHHbLIN 3a4eT) 2
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2.2. TemaTU4eCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

dopmupyemsbl
HanmeHoBaHue CopepxxaHue y4ebHoro matepumana (0OCHoBHoe u npodeccMoHanbLHO-OPMEHTUPOBAHHOE), O6bem
pa3genoB u Tem na6opaTtopHbIie U NpPaKkTUYeCKUe 3aHATUSA, NPUKINaaHON MoAay b Yacos ©
KOMMeTeHuuun
1 2 3 4

CopepxaHue yyeb6HOro matepuana 64
Paspen 1. TeopeTnyeckne 0OCHOBbI XMMUMN 16
Tema 1.1. CopepxaHue yye6HOro matepmana 2 OK 01
OCHOBHble XMMU4eckune 1. OCHOBHble XMMMUYECKME MOHATMA U 3aKoHbl. lNpakTuyeckasa pabora Ne1 «OcHoBHble
MOHATUA U 3aKOHbI, KONMYeCTBEHHbIE 3aKOHbl B XMMUM U pacyeTbl N0 YPaBHEHUSAM XMMUYECKUX peakuum».
CTpO€eHNe aToMOB XumMmyeckum anemeHT. AToMm. Agpo aToma, M30Tonbl. ONEKTpoHHast oboroyka. SHepreTudeckune 1
XMMUYECKUX SNIEMEHTOB  [ypOBHW, MOAYPOBHU. ATOMHble opbuTtann, s-, p-, d- anemeHTbl. OcobeHHOCTM pacnpegeneHus

9MNeKTPOHOB MO opbuTansm B aTomMax 3MeMEHTOB MepBbIX YeTbIPEX MNepuoaoB. JONEeKTPOHHas

KOHUrypaumst atomoB. OCHOBHbIE XMMUYECKNE 3aKOHBbI.

MpakTnyeckan pabota N21 «OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XMMUU U pacyeTbl No
yPaBHEHUAM XMMUYECKUX PeakLnny.

OTHOCHTENbHBIE aTOMHas U MornekynsapHass maccbl. MonspHas macca. KonuuecTBo BellecTsa. 1

MaccoBas gons BeulectBa. 3akoH ABoragpo. MonspHbin 06bem raszoB. OTHocuTeNnbHasA MNOTHOCTb

razoB. PacyeTbl N0 ypaBHEHUAM XMMUYECKMX peakuMi C UCNOMb30BaHMEM MACcCOBOW ONV BeLeCcTBa,

ob6bema (HopmasnbHble YCNOBWs) ra3oB, KONMYeCcTBa BELLECTBA.
Tema 1.2. CopepxaHue yyeb6HOro matepuana 2 OK 01
[Nepvioanyeckmii 3akoH 1 2. MpakTtnuyeckan pa6orta Ne2. «M3yyeHne nepmoanYECcKMX 3akOHOMEPHOCTEN U UX OK 02
Mepuoanyeckas B3aMMOCBSAI3U CO CTPOEHUEM aTOMOBY. MK 4.1
cucTeMa XMMmn4ecknx Mepuoanyeckasn cucrema xumundeckunx anemeHtos [1.. MeHaeneesa. CBa3b Nepuoany4ecKoro 3akoHa MK 4.2
31IeMEHTOB n lNeprvoanyeckon CUCTEMbI XMMUYECKUX ONEMEHTOB C COBPEMEHHOW Teopuen CTPOEeHUS aTOMOB. > MK 4.3
. N. Mengeneesa, ux  |3akoHOMEPHOCTM U3MEHEHUSI CBOWCTB XUMUYECKMX 3NIEMEHTOB, 06pasyeMbIX MU MPOCTbIX U CMOXHbIX
CBSi3b C COBPEMEHHOM BeLeCcTB No rpynnam u nepuogam llepuoanyeckon cuctembl. 3Ha4yeHWE NEPUOLUNYECKOro 3akoHa U
Teopuen CTpoeHus cucTeMbl xummnyeckux anemeHtos [1.V. Mengeneesa B pasBuTum Hayku.
aTomoB
Tema 1.3. CtpoeHue 2 OK 01

BelecTsa
W Nnpupoaa XMMn4eckom

CopepxaHue yyebHoro matepuana
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cBsa3n. MHoroo6pasue
BeLLeCTB

3. CrtpoeHue BewecTBa U NpuUpoga XMMNYECKON CBA3MN.
CtpoeHune BewecTBa. Xmmmuyeckas cBsA3b. Buabl xvmuyeckonm cBsiduM (KOBaneHTHas HenonsipHasa wu
nonsipHas, MOHHagA, MeTannuyeckasi). MexaHuambl 0Opa3oBaHMS KOBariEHTHOM XUMWYECKOM CBA3M
(obMeHHbIN M AOHOPHO-aKLEeNTopHbIN). BogopooHas cBsisb. BaneHTHOCTb. QNeKTpooTpmuaTenbHOCTb.
CreneHb okucneHus. NoHbl: KaTUOHbI 1 aHUOHBI.

MpakTu4yeckan pab6ora Ne3. «CtpoeHue BewecTea n NnpMpoaa XMMM4YeCKON CBA3NY.
[deMoHCTpauna mogenen Kpuctaninmyecknx peLueTok: MOHHOW (Xnopua HaTpus), aTOMHON (rpaduT m
anmas), MonekynsapHowm (yrnekucrnbld ras, nog), MetannuMyeckon (HaTpun, marHui, megb). PeweHue
npakTUYeCcKUX 3afaHUA Ha COCTaBfEHUEe 3INEKTPOHHO-rpadudeckmx opmyn anemeHTos 1-4
nepuoaos.

Tema 1.4.
Knaccudukaums,

N HOMeHKNnaTypa
HeopraHn4ecKkux BeLLLEeCTB

CopepxaHue yye6HOro matepuana

4. Knaccudukaums, 1 HOMEHKNnaTypa HeopraHM4eCcKkux BeLLecTB.
Knaccudmkaums HeopraHuMdeckux BellecTB. HoMeHknaTypa HeopraHM4eckux BeLwecTB (oKcuapl,
rMApOKCKAabl, KNCNOTbl, conu). BelecTBa MONEKyNAPHOro U HEMONEKYNAPHOIO CTPOeHUs. ArperaTtHbole
cocTosiHuA BewectBa. Kpuctannudeckne n amopdpHble BellecTBa. 3aKOH MOCTOSIHCTBA cOCTaBa
BellecTBa. TuMbl KPUCTANMUYECKNX peLlleToK (aTOMHasi, MorekyndpHasi, MOHHasi, MeTannuyeckas).
3aBMCUMOCTb CBOMCTBA BELLECTB OT TUMNA KPUCTANIIMYECKON PELLETKN.

MpakTuyeckas pad6ora Ne4. «kHomeHknaTypa HeopraHM4YeCKUX BELLECTBY.

PeweHne npakTMyeckMx 3afaHun no Krnaccudukauum, HOMEHKNAType U XUMudeckum opmynam
HeOpraHM4yecknx BeLLECTB PasfMyHbIX KNnaccoB (yrapHbl ras, Yrrekucriblin ras, ammuak, rawieHas
N3BECTb, HeraweHas W3BeCTb, NMUTbEBad coda M APYrvx): HasBaHUS BeELLECTB MO MeXOyHapOAHOM
(MKONAK) wnn TpyvBManbHOM HOMEHKNAType W cocTaBreHne opMynbl XUMUYECKMX BeELLECTB,
onpeaeneHne NpUHaanNeXHocTn K knaccy. Nouck uHdopmaumMm no HasBaHuAM, MAEHTUdMKaTopaM,
CTPYKTYPHbIM doopMyrnam. AHanua XuMmyeckon uHdopmaumm, nonyyaemMon M3 pasHbIX UCTOYHUKOB
(cpeacTtB maccoBov nHdopMauun, ceTb VIHTEPHET 1 apyrue).

OK 01
OK 02

Tema 1.5.
Tunbl XUMNYeECcKnx
peakuuin

CopepxaHue y4ebHoOro matepuana

5. Tunbl XMMHUYECKUX peaKLui
Xummnyeckaa peakuus. Knaccudukaums XUMUYECKUX peakuun B HeopraHW4eckom U opraHudeckom
XUMUN. 3aKOoHbl COXPaHEHUS MacChbl BELLECTBA, COXPAHEHUS U NPEBPALLEHNST IHEPTMN NMPU XUMUYECKNX
peakumax. OKUCNUTENbHO-BOCCTAHOBUTENbHbLIE peakuun (YypaBHEHWUS OKUCNEHWUSI-BOCCTAHOBIIEHUS,
CTeneHb OKWUCMNEHWS, OKUCINTENb N BOCCTAHOBUTESb, OKUCITUTENbHO-BOCCTAHOBUTESNbHbLIE peakunn B
nNpvpoAe, NPON3BOACTBEHHbIX NPOLECCAX M XXU3HEAEATENbHOCTN OPraHN3moB).

OK 01

Tema 1.6.
CKOpOCTb XMMMYECKNX

OcHoBHoOe cogepXxaHue

OK 01
OK 02
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peakuunin. Xmmmnyeckoe 6. CKOpPOCTb XMMUYECKUX peaKkLun. MK 4.1
paBHOBecue CkopoCTb peakuun, ee 3aBMCUMOCTb OT pPa3fnU4HbIX (PAKTOPOB: MPUPOAbI pearvpyrolmnx BeELLecTs, MK 4.2
KOHLEHTpauuM pearvpylowmx BellecTB, TemnepaTypbl M NNOWaan peakuMOHHOW MOBEPXHOCTMW. 1 MK 4.3
Tennosble 3 EKTbI XMMNYECKMX PEeaKLUN: 3K30- N aHAoTepMmyeckne peakuumn. Ob6paTuMbie peakLumm.
Xumnyeckoe paBHoBecue. PakTopbl, BNAUAIOWME HA COCTOSIHUE XMMMYECKOrO  paBHOBECUS
(KOHUEHTpaums peareHToB Uiv NPOAYKTOB peakumu, AasneHune, temnepatypa). MpuHumn Jle Watense.
MpakTnyeckana pa6ora Ne5. «BnusaHune pasnuyHbiX (pakTOPOB Ha CKOPOCTb XMMWUYECKOM
peakuumny».
PelueHne npakTMKO-OPUEHTMPOBAHHbLIX 3a4aHMM Ha aHanu3 (PakTopoB, BMUAKOLWMX HA W3MEHeHue
CKOPOCTU XMMMWYECKOW peakunn. 3aBUCUMOCTb CKOPOCTM XMMUYECKOW peakuum OT NpUCYTCTBUS 1
KaTanu3aTopa Ha npumepe pasfioXeHus nepokcmaa BOAopoda C MOMOLBK AMOKCuAa mapraHua u
KaTanasbl. PelleHne npakTUKO-OpPMEHTMPOBAHHbIX 3adaHUn Ha nNpuMmeHeHue npuHumna Jle-LWartenbe
AN HaxoXOEeHWUst HanpaBfeHUs1 CMELLEHNS PaBHOBECUSI XMMWYECKOW peakuunm U aHanui ¢akTopos,
BAUSIIOLLNX HA CMELLEHNE XMMNYECKOrO paBHOBECUS
Tema 1.7. CopepxaHue y4ebHOro matepuana 4 OK 01
PacTBopbl, Teopusi 7. PactBOpbl, TEOPUA INEKTPOSINTUYECKOM AUCCoLMaLum U NOHHbIN OOMEH. OK 02
SMNEKTPOSNUTUYECKON PacTtBopbl. Buabl pacTBOpoB Mo coAepkaHuio pacTBOPEHHOro Bellectsa. PactBopumMocTb. [NoHsiTue o OK 04
[NCCOLMALIAM 1 MOHHBIN | BYCMEPCHBIX crncTemax. McTnHHBbIE 1 KoNnougHble pacTBopbl. MaccoBas fons BelwecTBa B pacTBope. 2 OK 07
OBMEH MoHsaTMe o BogopoaHOM nokasatene (pH) pactBopa. Qnekrtponutnyeckas auccounaumsi. CunbHble u AK 4.1
cnabble 3NeKTPONUTLI, HEANEKTPONNTLI. Peakunm MOHHOro obmeHa.
8. JlabopartopHasa pabota Ne1 «[purotoBneHme pacTBoOpoOBY. MK 4.2
lMpurotoBneHne pacTBOPOB 3afaHHOW MacCOBOW [Ofien PacTBOPEHHOro BelecTBa, NpoBefeHue MK 4.3
peakumMn MoHHOro obmeHa, onpegeneHve cpedbl PacTBOPOB BELLECTB C MOMOLbIO YHUBEPCAnbHOro 2
nHaukatopa (Kucnas, HeuTpanbHas, wWenovHas). 3agaHuMs Ha COCTaBMNEHWE WOHHbLIX peakuui.
PelueHne nNpakTUKO-OpMEHTUPOBAHHbBIX PACYETHbIX 3a4aHWU Ha PacTBOpPbI, UCNOMNb3yeMble B ObITOBOW
1 NPOM3BOACTBEHHON AEATENbHOCTN YErlOBEKa.
Pasgen 2. HeopraHnyeckasa xmumus 10
Tema 2.1. CopepxaHue y4ebHOro matepuana 8 OK 01
®U3NKO-XMMUYECKME 9. Metannoil. OK 02
cBOWCTBA HeopraHuyeckux |[10MoXeHre mMeTannos B [1eproanyeckor ccTemMe XMMUYECKVX SIEMEHTOB. OcobeHHOCTN CTPOEHMSA OK 04
BeLLEeCTB 9NEKTPOHHbIX 060NoYeEK aTOMOB MeTassos. O6u_u:1e dmsmnyeckue ceoncTea MeTannos. Cﬂﬂal?bl 5 MK 4.1
MeTannoB. ANEKTPOXUMNYECKUIA Psi HAaNPSXKeHUN MeTannnoB. XMMNYeckne CBOMCTBA BaXKHEMLLNX K 4.2
METannoB (HaTPUN, Kanun, Kanbuuin, Marduinm, antoMUHURA, LUHK, XPOM, XKeneso, Meab) U ux )
coegnHeHun. Obwme cnocobbl Nony4YeHs meTanno. NpumeHeHe MeTannoB B ObITy U TEXHUKE. MK 4.3
10. HemeTannsoi.
lNonoxeHne HemeTannoB B [lepuognyeckon cucteme xmmumyeckmx anemeHTtoB .M. Mengeneesa un 2

0COBEHHOCTN CTPOEHUs1 aToMOB. Pusnyeckne CBONCTBA HemeTarsioB. ANnoTponust HeMeTanmoB (Ha
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npumepe Kknucrnopoaa, cepbl, ocopa n yrnepoga). XmumMmyeckmne CBOMCTBA U MPUMEHEHNE BaXKHENLLNX
HemMeTannoB (ranoreHoB, cepbl, a3oTa, pocdopa, yrnepoaa U KPeMHUS) U UX COeAUHEHNIA (OKCUAOOB,
Kucnopoacogepxatimx K1CroT, BOOOPOOHbIX COeanHeHUn). NprMeHeHne BaXXHEeNLWMX HeMeTannos 1
X COegNHEHUN.

11. XuMmnyeckme CBOMCTBA OCHOBHbIX KITaCCOB HeOpraHU4ecKux.
leHeTMYyeckass CBA3b HEOPraHWYecKUxX BeLLUeCTB, MPUHaAANeXalMx K pasnu4YHbIM  Kraccam.
3aKOHOMEPHOCTU B M3MEHEHUW CBOWCTB MPOCTbIX BELLECTB, BOOAOPOAHbLIX COEOVUHEHWUW, BbICLLUMX
OKCWAOB W rMapOKCUAOB.

12. Mpaktnyeckan pabota Ne6. «PU3MKO-XMMMYECKMEe CBOMCTBA HeOpraHu4eckux
BeLecTB».

CocTaBneHne ypaBHEHUN XMMWYECKUX peakumi C yvyacTMeM MNpPOCTbIX M CMAOXHbIX HEeOopraHU4ecKux
BELECTB: MeTannoB M HeMeTansioB; OKCUAOB MeTansioB, HEMETannoB U aMOTEPHbIX 3NIEMEHTOB;
HEeOpraHNM4YeCcKMX KUCAOT, OCHOBaHUA W aMdOTEPHbIX TMOPOKCUOOB; HEOpraHU4YecKnx Cconewn,
XapakTepuaytoLLmMX UX CBOMCTBA.
Pac4éTtbl maccbl BeljectBa unm obbEMa rasoB MO M3BECTHOMY KONMMYECTBY BellecTBa, mMacce wnu
00BbEMY OOHOrO U3 y4yacTBYKOLUMX B peakumm BeELLeCTB, pacyéTbl maccbl (0ObEéma, KonuyecTtsa
BellecTBa) MPOAYKTOB peakuun, ecriv OogHO U3 BellecTB MMeeT npumecu. PeuleHne npakTuko-
OPUEHTMPOBAHHbLIX 3aJaHWA Ha CBOWCTBa, COCTaB, MoOnyyYyeHne u 6GesonacHoe WCNonb3oBaHUe
Ba)XXHEMNLUMX HEOPraHN4YeCcKnx BewecTB B ObiTy M NpodecCcnoHanbHOM AeSTENbHOCTM YenoBeka.

Tema 2.2, ConepxaHue yuye6Horo matepuana OK 01
Vinerntudukaums 13. NlaBopaTopHas pa6ota Ne2 «MaeHTUDUKaLMA HEOPraHNYECKUX BELLECTBY. OK 02
HEOPTaHNYECKNX BELUECTB | pgjjeye aKCMEPUMEHTANbHLIX 334ay MO XMMUYECKUM CBOMCTBAM METAnroB M HEeMeTamnnoB, Mo OK 04
pacrno3HaBaHWIO N NMOSyYEHNIO COEQUHEHUA METansIoB U HEMEeTannoB (B3auMoaencTBne rmagpokcuaa
anlMMHMA C pacTBOpaMy KUCIOT W wenoyen,). MaeHTudukauma HeopraHM4yeckux BELLECTB C
NCNONb30BaHNEM UX  (UINKO-XUMUYECKMX CBOWCTB, XapaKTEPHbIX Ka4YeCTBEHHbLIX peakLui.
KauyecTBeHHblE peakumm Ha cynbgar-, kapboHaT- U XNopua-aHNOHbI, HA KATUOHbI METANOB N KaTUOH
aMMOHMS.
KoHTponbHas paboTta Ne 14. KontponbHaa pa6ota Ne 1-2 CtpoeHue BelecTBa U Xumunyeckue peakuumun. CBomncTBa
1-2 HeopraHu4ecKkux BewecTB (1o pazaeny 1, 2)
Paspen 3. TeopeTnyeckne 0CHOBbI OPraHM4eCcKon XMMmmum
Tema 3.1. CopepxaHue y4ebHOro marepumana OK 01
Knaccudukaums, 15. Knaccudmkaums, ctpoeHme 1 HOMeHKNaTypa opraHM4ecKux BeLecTB.
CTpOEHMe U MpeameT OpraHM4Yeckom XUMWUWU: €€ BO3HWKHOBEHWE, pas3BUTUE M 3HAYEHME B MNOJTYYEHUM HOBbIX
HOMeHKNaTypa BELeCTB U MaTepuanoB. Teopusi CTPOEHUS opraHmyecknx coegmHennin A.M. Bytneposa, e€ OCHOBHbIe

opraHn4yeckmnx seLlectB

nonoxeHusi. CTPyKTypHble (QOPMyribl OpraHMYecknx BewlecTB. [omornorusi, usomepusi. Xummuyeckas
CBSI3b B OpPraHM4Yecknx coeauHeHusIX: KpaTHble CBSA3K, O- 1 TT-cBsi3W. [peacTaBneHune o knaccudukaumm
OopraHMyeckux BewecTB. HomeHknatypa OpraHuyYeckux COefAuHeHWr (cuctematudeckasl) wu
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TpuBualribHble Ha3BaHUA BaXKHENLLUX ﬂpeﬂ,CTaBMTeﬂeVI KJ1acCoB OpraHn4eckmx BeLlecCTB.

16. NpakTuyeckan pabota Ne7 «kHomeHknaTypa opraHM4eCK1UX BewwecTBy.

O3HakoMneHne ¢ obpasLammn opraHMYeckmx BELLLECTB M MaTepuanaMmm Ha ux OCHOBe, MoJenMpoBaHue
MOMEKYT OpraHM4yecKkux BeLWecTB, HabnogeHne u onucaHme LOEMOHCTPAUMOHHBLIX OMbITOB MO
NpeBpaLLEHNIO OpraHU4YeckMx BELLeCTB NpW HarpeBaHuu (nnaeneHve, obyrnuBaHMe W roOpeHue).
CocTtaBneHne nomnHbIX U COKPaLLEHHbIX CTPYKTYPHbIX (POpMyST OpraHM4YecKMX BELLECTB OTAENbHbIX
KnaccoB, MCMOMNb3yd WX HasBaHWs MO CUCTEMATUYECKOW W TPMBMANbHOW HOMEHKNaTtype (3TUMeH,
aueTuneH, rmuuepuH, deHon, dopmanbaerma, yKCycHas KucnoTa, rmuumH). PacdeTtbl npocTenen
GopMyIibl OpraHNYECKOn MOMEKYIbI, UCXOASA U3 ANIEMEHTHOro coctaea (B %)

Pasgen 4. YrneBogopoabl

10

Tema 4.1.
Yrnesogopoabl U Ux
NPUPOAHLIE NCTOYHNKN

CopepxaHue yuebHoro matepumana

17. NMpepenbHble yrneBogopoAabl (ankaHbl).
MpepenbHble yrneBogopoabl (ankaHbl): COCTaB U CTPOEHWe, romorsormdeckui psg. MetaH m aTaH:
COCTaB, CTPOEHME, (PU3NYECKME U XMMUYECKME CBONCTBA (PeaKummn 3aMeLLEeHNS U TOPEHNs), MoSydYeHne
N NPUMEHEHNE.

18. HenpepgenbHble yrnesoaopoabl (ankeHbl, ankagueHsol).
AnKeHbl: COCTaB W CTPOEHME, TOMOSIOTMYECKU psd. OTUNEH W MNPOMNWUINEH: COCTaB, CTPOEHME,
dur3myeckne M XUMMYECKME CBOWCTBA (peakumm rnapupoBaHUsl, rarioreHMpoBaHUS, rugpartaumm,
OKUCNEHNS N NONUMEPM3aLmMm) Nnosy4eHne n NnpUMeHeHe.
AnkagueHnbl: OytagueH-1,3 n metunbytagmeH-1,3, XuMuMyeckoe CTPOeHue, CBOWCTBa (peakuus
nonuMepusaumm), NnpuMeHeHne (4nst CUHTE3a NPUPOAHOIO N CUHTETUYECKOTO Kay4yKa U PE3UHBbI).

19. HenpepenbHble yrnesogopoabl (ankuHbl).
AnKMHbI: cocTaB M OCODEHHOCTU CTPOEHUSl, roOMONIorM4yeckuin psia. AUEeTUneH: COoCTaB, XMMUYeckoe
CTpOeHne, U3NYeckme un XMMUYECKMe CBOMCTBA (peakuuMn ruapupoBaHusi, ranoreHMpoBaHus,
rmapataumMm ropeHust), nosyyeHne n npumeHeHme (UCTOYHMK BbICOKOTEMMEPATYPHOro nramMeHu Ans
CBapKM 1 pe3kn MeTansos).

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

BeHson wn Tonyon: cocTtaB, CTpoeHue, U3NYECKNE W XUMUYECKME CBOMWCTBA (peakuuu
ranoreHMpoBaHUsa U HUTPOBaHUSA), NONydYeHe U NpuMeHeHne. TOKCUYHOCTbL apeHoB (BrusHue 6eHsona
Ha opraHuam 4enoseka). [eHeTMyeckas CBA3b Mexay YrreBodopoAaMu, MpuHagnexawmmm K
pasnu4YHbIM Kriaccam.
MpupogHble MCTOYHMKKM yrneBogoponoBs. [pupoaHbIN ra3 u nonyTHole HedTAHbIe rasbl. HedTb n eé
npovcxoxgeHne. Cnocobbl nepepaboTkM HeTU: NEePEeroHKa, KPeKMHr (TEPMUYECKUI, KaTanuTu4eckun),
nuponua. MNpoaykTel nepepaboTkn HedTU, X NPUMEHEHME B NPOMbILLUNEHHOCTU U B BbiTy. KameHHbIN
yronb 1 NpoAyKTbl ero nepepaboTku.

OK 01
OK 02
OK 04
MK 4.1
MK 4.2
MK 4.3
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Tema 4.2. CogaepxaHue y4e6Horo matepuana 2 OK 02
dU3MKO-XMMyeckmne 21. Na6opaTtopHas pa6oTta Ne3 «CBoncTBa yrnesoaopoaosy. OK 04
CBOWCTBa yrnesodopoaoB |TpuBmanbHas M MexayHapoaHas HOMEHKnaTypa, XMMUYECKMe CBOWCTBA, CMNocobbl MNOny4vyeHus >
yrnesogopogoB. [lonyyeHne aTuMneHa M uM3yyeHue ero cBoncTB. MopgenupoBaHMe MOMNEKyn U
XUMNYECKNX NPEBPALLEHMI YINEBOLOPOAOB M ranioreHonpon3BOAHbIX.
Paspen 5. Kucnopopocoaepxawime opraHm4yeckme coeguHeHus 14
'Cl':ema 5-1&) CopepxaHue yuye6Horo Matepvana 2 OK 01
nupTbl. PeHon
P 22. CnupTbl OK 07
MpenenbHble OQHOATOMHbIE CMMPTbLI (METaHOM M 3TaHOoIM): CTPoeHue, PU3NYECKME N XUMUYECKME
cBoMcTBa (peakumm C aKkTMBHbIMM MeTannamu, ranoreHoBooopOoAaMK, TOPEeHME), MPUMEHEHME.
BopopoaHble cBsA3M Mexay Moriekynamm cnuptoB. dusnonorndeckoe OeNCTBME MeTaHona v aTaHona
Ha OpraHn3m 4ernoBeka. 2
MHoroaTomHble CnMPThI (3TUNEHINNKOMb U FMULEPUH): CTPOEHNe, PU3NYECcKNe N XMMUYECKMe CBONCTBA
(B3aMmogencTBmMe CO LLEMNOYHbIMW MeTannamu, KayeCTBEHHasi peakumsi Ha MHOroaTOMHble CnUpThI).
dursmnonornyeckoe AeNCTBMe Ha opraHn3m Yenoseka. [NpMMeHeHNe rmuuepuHa n STUMNEHIINKOIS.
®deHon. CtpoeHne monekynbl, U3nYeckne n xmMmmyeckne csorcTea eHona. TokcMyHOCTb dheHona,
ero mnsnonornyeckoe gENCTBME Ha opraHmMam Yenoseka. [pnmeHeHne deHona.
Tema 5.2. CopepaHue yye6HOro marepuana 4 OK 01
Anbgeryabi. 23. Anbaernabl U KeTOHbI OK 02
Kap6oHoBble KMCMOTHI. Anbgerngbl 1M KeToHbl (dopmanberng, auetanbgern, aueToH): CTpoeHue, dusmyeckue u 2 OK 04
CroxHble adumpbl XUMUYECKMEe CBOWCTBA (peakuumn OKUCINEHUSI U BOCCTAHOBIIEHUS, KAYECTBEHHbIE peakuun), nonyvyeHune
N NPUMEHEHME.
24. Kap6oHoBble Kncnotbl. 2Knpbil.
OpHOOCHOBHbIE MpefernbHble KapOoHOBbLIE KUCIOTbI (MypaBbUHAA U YKCYCHAs KUCNOTbI): CTPOEHMe,
dmamyeckne n xmmmdeckne cBoncTea (obLime CBOMCTBA KUCMOT, peakuusa atepudunkauumn), nonyvyeHme
n npumeHeHue. CTeapuHoBas 1 ONENHOBAst KUCMNOTbI Kak NpeacTaBUTENN BbICLLIMX KAPOOHOBLIX KACMOT. 2
Mbina Kak conu BbICLUNX KAPOOHOBBIX KACIIOT, X MOOLLIEe OENCTBMIE.
CnoxHble adupbl Kak MNpou3BoAHble KapbOHOBLIX KUCAOT. [MAponu3 CrioXHbIX 3upoB. XKupsbl.
'noponuna Xunpos. NprumeHeHne XnpoB. bronormnyeckasa posib XXUPOB.
Tema 5.3. CopepxaHue yuye6Horo matepmana 4 OK 01
Yrnesoap 25. Yrnesoabl: MOHOCaxapuabl OK 02
Yrnesogpl: cocTas, Knaccudukauma yrnesodoB (MOHO-, AM- U nonucaxapuipl). [nwoko3a — OK 04
NPOCTENLINIA MOHOCaxapua: OCOBEHHOCTN CTPOEHUS MOJEKYIbl, (PU3NYecKme n XMMU4eckme CBOMCTBa >

rNoKo3bl (B3anmogencteme ¢ rugpokcugom meaun (Il), okucneHne ammmavHbiM pacTBOPOM OKcuAa
cepebpa (l), BoccTaHOBNEHME, BPOXKEHNE TMIOKO3bI), HAXOXOEHNE B NpMpoae, NPUMEHEHMWE [HOKO3bl,
Buonormnyeckasi posb B XXM3HEAEATENbHOCTU OpraHnama yenoseka. PotocnHTes. PpykTO3a Kak M3oMep
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rMHOKO3bI.

26. YrneBoabl: aucaxapuabl, nonucaxapuabl
Caxaposa — npeacTaBuTenb OuMcaxapuaoB, MAPONM3 caxaposbl, HaxoXaeHne B npupoae M
NpUMEHEHMe.
Monucaxapuabl: Kpaxman W Uuennionosa Kak npupoaHble nonumepbl. CTpoeHMe kpaxmana wu
Lennonosbl, usndeckme U XMMMYeckme CBOMCTBa Kpaxmana (rMaponus, KadecTBeHHas peakums C
nogom).

Tema 5.4.

CopaepxaHue y4ye6HOro matepuana OK 01
Pusnko-xumuneckme 27. MpakTnuyeckas pa6ota Ne8. «HomeHknaTypa KUCMOPOAOCOAEpPXKaLUMX OPraHMYecKUX OK 02
cBoucTBa coeMHEHMUMN». OK 04
KNCNOPOAOCOAEPXAWNX | TpyppanbHas M MexayHapOAHasi HOMEHKINATYpa, XMMUYeCKUe CBOWMCTBA, CocoBbl MOSyYeHs! CIMPTOB
OpPraHN4ecKnx N heHomnoB, KapBOHOBBLIX KUCIOT M 3hMPOB, anbaernaoB U keToHoB. COcTaBMNeHMe CXeM peakuuii (B
coefiHeHum TOM 4MCne MO NPeAsIoKEHHLIM LienoYkam MpeBpaLLEHuil), XapakTepuayloLMX XMMUYEeckne CBOICTBA

KMCNOPOAOCOAEPXKALLNX OPFraHNYECKUX COEANHEHWIA.

28. MpakTnyeckasn paboTa Ne9. «Xnmuyeckne un ¢msnyeckme  cBoMcTBa

KMCNoOpoAocoAepXaluMX OPraHNYeCcKUX COeANHEHNS Y.

MpoBeaeHue, HaBNOAEHNe 1 ONUCAHUE JEMOHCTPALIMOHHBIX OMbITOB: FOPEHME CMIMPTOB, KAYECTBEHHbIE

peakLu OJHOATOMHbBIX CIUPTOB (OKUCTIEHME 3TaHonma okcuaoM meau (I1)), MHOroaTOMHbIX CrIMPTOB

(B3amopencTeme rnuuepuHa ¢ rugpokcnagom meaun (1)), anbgermgoB (OKUCHEHME aMMUAYHbIM

pacTBopoM okcuga cepebpa(l) v rmgpokcugom meaum (ll), B3aumogenctsme Kpaxmana C MOAOM),

N3yYeHKe CBOWCTB PACTBOPA YKCYCHOW KUCTIOTHI.
Pasgen 6. AsoTcogepalwiue opraHn4eckmne coeguHeHus
Tema 6.1. CoaepxaHue y4ye6HoOro matepuana OK 01
AMMHbI. 29. AMuHBI. AMUHOKMCROTLI. Benku OK 02
ég"ﬁ;;'(”c”mb" AMUHBLI, MeTUNaMUH — MNPOCTEeNNA NpeacTaBUTENlb aMUHOB: COCTaB, XUMWUYECKOE CTpOeHue, OK 04

urandeckne n XMMmM4eckme CBOMCTBA, HaxoX4eHe B Nnpupoae.

AMMHOKUCNOTLI Kak amdOoTEPHbIE OpraHndeckne coeanHeHust. Prusanyeckne n XMmmyeckne CBOMCTBa
aMMNHOKMCIOT (Ha npumepe rnuumHa). bruonormnyeckoe 3HadeHMe aMMHOKUCTIOT. [NenTtuapl.

Benkn kak npupodHble nonumepsbl. [lepBuyHas, BTOpUYHAs W TpeTuUYHad CTpykTypa 6enkos.
XvmMmnyeckune cBorcTBa 6ENKOB: rmaponus, AeHatypauusi, Ka4eCTBEHHbIE peakunm Ha Gernku.

30. Mpaktuyeckas pabora Ne10. «CeoncTtBa asoTocogepXawux OpraHU4Yeckux
coeAiUHEHUN».

dunsmyeckme n Xmmmyeckme CBOMCTBa aMUHOB (peakumm ¢ KUCRoTamu 1 ropeHnst) 1 aMMHOKMCHOT (Ha
npuMmepe rmuumHa). HabniogeHne n onnucaHme OeMOHCTPALMOHHBLIX OMbITOB: AeHaTypauus Genkos

Npn HarpesaHu, LIBETHbIE peaKunn ©enkos.

Pasgen 7. BoicokOoMoneKkynsipHblie coeAUHeHUs
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Tema 7.1. 31. MpakTnyeckasn paborta Ne11. «CuHTe3, aHanus 7] Knaccudumkauma OK 01
Mnactmaccel. BbICOKOMOJEKYISIPHbIX COEaUHEeHUN». OK 02
Kayuyku. BonokHa OCHOBHble MOHATUA XMMUM BbICOKOMOSEKYNAPHbLIX COEOUHEHUA: MOHOMEpP, NONUMep, CTPYKTYpHOe OK 04
3BEHO, CTeneHb nonumepusaumu, cpegHss MornekynspHas macca. OCHOBHble MeTOAdbl CUHTe3a OK 07
BbICOKOMOIEKYNAPHbBIX COeAWHEHWA — nonuMmepusaums n nonukoHaeHcaums. O3HakomrieHve ¢ 2
o6pasuamn NPUPOAHBLIX U UCKYCCTBEHHbIX BOSTIOKOH, MiacTMacc, Kay4ykoB: nnactMacchbl (MONMaTUneH, MK 4.1
NONUNPONUAEH, MNOMMBUHUAXIOPWUA, MOSIMCTMPON); HaTypanbHbIl U  CUHTETUYECKME Kay4dyKu MK 4.2
(6yTagueHoBbIN, XNOPONPEHOBLIA 1 N30NPEHOBbLIN); BONOKHA (HaTypanbHble (XNOMOoK, WepCTb, LWENK), rNnK4.3
WCKYCCTBEHHbIE (aLeTaTHOe BOJIOKHO, BUCKO3a), CUHTETUYECKME (KanpOH 1 NaBCaH).
KoHTponbHas pa6oTa 3 . 32. KoHTponbHasa paboTta 3 CTpykTypa U CBOMCTBa OpraHM4eckux BellecTB (Mo pasgenam 3- >
MpodeccnoHanbLHO OpueHTUPOBaHHOE coaepXKaHue (coaepxaHue NpuKNagHoOro Moayns) 8
Paszgen 8. Xumus B ObITy 1 NPpOM3BOACTBEHHOMN AeATENbHOCTU YernoBeKka 8
33. Xumunyeckue TexHONormm B noBcegHeBHOM U npoceccuoHanbHOM AeATeNbHOCTU YeroBeKa OK 01
MpaBuna akonormyeckn uenecoodbpasHoro noBeaeHns B 6bITy 1 TPy4OBON AEATENBHOCTU B LENSAX COXpaHeHus OK 02
CBOETO 3[0POBbsi U OKPYXaloLlei NpUpOAHOI cpenbl, OMAacHOCTb BO3AEWCTBUS Ha XMBble OpraHu3mbl
OpraHMYeckux BELLECTB OTAENbHbIX KMaccoB (YrneBodoOpoAbl, CNupTbl, (DEHONbI, XIOpPOPraHUYeckue OK 04
Tema 8.1. NPOU3BOAHLIE, anbAervasl v Ap.), nokasaternb NpeaenbHO AONYCTUMON KOHLEHTPaLUMK U Er0 UCMONMb30BaHME. OK 07
XMn4eckne TexHOMOrMmn| Ponb XMMuM B 06ecreyveHnn 3KoNMorMyeckom, aHepreTUYeckon 1 NuLLLEeBon 6e30MacHOCTH, Pa3BUTUN MeOULIMHBI, MK 4.1
B NOBCEHEBHOW | CO30aHMN HOBbIX MaTepranos (B 3aBUCMMOCTM OT BMAa NPOdeCCMOHanbHOM AeATENBHOCTM), HOBLIX MCTOYHMKOB 2 MK 4.2
" NPOdeCCMOHanbHON| dHeprun (anbTepHaTUBHbLIE CTOYHUKN SHEPruN). K 4.3
[eATenbHOCTN YenoBeka Xumus 1 300poBbe Yenoseka. [NoHATME 0 Hay4YHbIX MeTOAax NMo3HaHUA BELLECTB U XUMUYECKMX peaKkLun. :
MpencTtaBneHnst 06 obLMX Hay4YHbIX NPUHLMNAX MPOMbILLIIEHHOIO MNOMYYEHMS BaXHEeNLWnX BeLwecTs (Ha
npmvmMepax npoussBoacTBa aMMmaka, CepHOM KUCMOThI, MeTaHona).
Xumma n 300p0oBbE YerioBekKka: npasuna ©e3onacHOro Ucnonb3oBaHUs NleKapCTBEHHbIX MnpenapaTtos, OblTOBOW
XMMUU B I'IOBCG,IJ,HeBHOIZ XU3HN.
34. NpakTnyeckas pabota N212. «[fpumeHeHMEe XMMMUYECKNX BELLECTB U TEXHOJIOMUIA C Y4ETOM OK 01
Oyaywen npoceccmMoHanbHOM AeATENbHOCTUY. OK 02
PelweHne Keﬂc—sa.qaq no TemMam: nuileBble NPoAYKTbl, OCHOBbI pauMOHAarbHOro NNTaHu4A, BaXkHenLune
CTPOUTEIbHbIE U KOHCTPYKLIMOHHEIE MaTepuanbl, CEMbCKOX03ANCTBEHHOE NMPOU3BOACTBO, KPacku, CTEKIO, 2 OK 04
kepamMmuka, maTepmanbl Ans 3MEKTPOHVKW, HaHOMaTepuarbl, TEKCTUIbHbIE BONIOKHA, UCTOYHWKN SHEPTUH, OK 07
opraHuyeckve 1 MMHeparnbHble yOo6GpeHUs, NekapCTBEHHbIE Y KOCMETUYECKME NpenapaTbl, ObiIToBas XuMus, MK 4.1
MaTepuanb! U3 UCKYCCTBEHHbIX Y CUHTETUYECKUX BOJIOKOH. MK 4.2
35. MpakTuyeckas pa6ota Ne13. 3awmTta KeMcoB.
3awwmTa: MpeacraBneHre pe3ynbTaToB peLleHns kelic-3aAay B hopMe MUHU-Aoknaja (gonyckaeTcs 2 MK4.3
“crnosb3oBaHve rpauyecknx U Npe3eHTaUVoHHbIX MaTepranos)
36. NMpomexyToyHasa aTTecTauma no gucumnnuHe (ouddepeHLMpPoBaHHbIV 3a4eT) 2
Bcero 72
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3. YCNOBUSA PEANU3ALIMU MPOIPAMMbI OBLLEOBEPA3OBATENIbHOMN
ANCLUNITUHDI

3.1. Tpe6boBaHMA K MUHUMaANbHOMY MaTepUuanbHO-TEXHUYECKOMY
obecne4yeHuto

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

O6opynoBaHue y4yebHOro kabuHeta (HarnsgHble nocob6us): Habopbl
LIApOCTEPXKHEBBLIX MOAeNen Monekyrn, Moaenu KpUcTaninyeckmx peLleTok, Kommnekumm
MPOCTbIX U CIIOXHbIX BELLECTB U/UNN KOSNEKUUN NMONMMEPOB; KOMNNEKUNA ropHbIX Nopos,
MW MuHepanoB, Tabnumua  MeHgeneeBa, yy4ebHble  uNbMbI,  UMAPOBbIE
obpasoBaTtesibHble pecypchbl.

TexHu4yeckne cpeacTtBa OOy4YeHUs:  KOMMbOTEP C  YCTPOMUCTBaAMMU
BOCMpPOM3BEAEHMA  3BYyKa, MPUHTEP,  MynbTUMEeOMa-npoekTop C  3KpaHOM,
MynbTUMeAUNHAas 40CKa, yKaska-npeseHTep A8 npe3eHTauni.

O6opynoBaHue nabopatopum M pabouynmx MecT nabopaTopum: MEH3YPKMU,
NUNeTKN-KanesnbHUUbl, TEPMOMETPbI, MUKPOCKOM, Nynbl, NpeAMEeTHble U MOKPOBHbIE
cTekna, nraHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKISAHHbIEe NPOBUPKK, pe3nHOBbLIE NPOBKN, hoHapukK, Habop peakTUBOB, CTEKNAHHbIE
nanoYku, WTaTuebl ANsi NPOOUPOK; MEPHbIE LMANHAPLI, BOPOHKM CTEKNSAHHbIE, BOPOHKM
aenutensHble uunuHapudeckue (50-100 mn), cTynku ¢ nectnkom, oapdopoBbIe YaLlKu,
NMHUETBbI, (UnbTpbl OymakHble, BaTa, Mapns, 4YacoBble CTeKna, 3NEeKTPONSUTKM,
nabopaTtopHble WTaTuBbl, CMMPTOBbLIE FOPENKX, CNUYKK, NPUBop ANs NOfyYeHusi rasos
(vnn npobBupka c ra3ooTBOAHON TPyOkOW), OepxaTenu ans Npobupok, CKASHKM Ans
XpaHEeHUs1 peakTMBOB, pa3gaToudHble NOTKU; xummndeckmne crakadbl (50, 100 n 200 mn);
LnaTenu; NMHUETbI; TUrenbHble LWKWMLUbl; CEKyHOOMEpPLI (TanMepbl), MepHble NPOBUpPKM
(Ha 10-20 mn) n mepHble konbbl (25, 50, 100 u 200 mn), BoasHas 6aHa (Mnn
TepmMocTaT), CTEKMNAHHbIE NanoYku; KOHN4Yeckne konbbl ans TutposaHus (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 Oons TUTpoBaHWUA, MeauuuHckme wnpuubl Ha 100-150 mn, nabopaTopHble
n/vunn aHanuTuyeckne BecCbl, pH-mMeTpbl, CywunbHbIM WKadg, n ap. nadopatopHoe
obopynoBaHue.

3.2. UHdbopmaumoHHOe obecneyeHne peanusayum nporpaMmmbl

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

2. PexomeHngyemble neyaTHble U3gaHna no peanusauyumn obweobpasoBaTenibHON
ANCUMNIIMHBbI  NpeAcTaBneHbl B  METOAMYECKMX PeKoMeHOauMax Mo  opraHu3auuun
oby4eHuns.
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4. KOHTPOJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

KoHTponb u oueHka pe3ynbTaTtoB 00y4YeHUss OCyLLEeCTBSETCs npenogaBaTenem

npotiecce

npoBeaeHus

NPakTU4eCKNX

3aHATMA 1 nabopaTopHbiX  pabor,

TECTUPOBAHUA, a Takke BbINOMIHEHMA OOyYalLWMMNCA WHOAUBMAYANbHbBIX 3agaHun,
NPOEKTOB, uUccrneaoBaHun. PesynbTaTbl 0bydeHuss onpenensitoT, 4To oby4arowmecs
AOMKHbI 3HAaTb, NMOHUMAaTb U AEMOHCTPUPOBATL MO 3aBEPLUEHNN N3YHEHUS OUCLMMINHDI.
[Ona dopMMpoBaHUSA, KOHTPONA M OLEHKM pe3ynbTaTOB OCBOEHUSA Yy4eGHOM
ANCUMMNIIUHBI  UCMONb3YeTCA CUCTEMa OLEHOYHbIX MEpONpUATURN, NpeacTaBnaloLas
cobon komMnnekc y4ebHbIX MEPONPUATUI, COrNAcOBaHHbIX C pedynbTataMmy obyveHus u
cchopmynunpoBaHHbIX ¢ yyetom PIrOC COO (npegMeTHble peaynbTaTthl MO AUCUUNIIMHE)

n ®rocC Cro.
Ne | OK/MK Moayne/Pasaeni/Te Pesynerar Tunbl OLLEHOYHbIX MEPONPUATUN
Ma oby4eHus
| OcHoOBHoOe coagepXxaHue
1 Pazgen 1. PopmynupoBaTtb
TeopeTnuyeckue 6a3oBble NOHATUA
OCHOBbI XMMUU M 3aKOHblI XMUMUUN
1.1 |[OK01 |OcHoBHLIE OcHoBHbIE 1. Tect «CTpoeHME aTOMOB XMMUNYECKNX
XUMU4eckme KONU4eCTBEHHbIE 3NEeMEeHTOB U NPUPOAAa XMMUYECKOW CBA3UY.
MOHATUA M 3aKOHbI, [3aKOHbI B XM 1 |2. 3a4aymn Ha COCTaBIEHNE XUMUNYECKMX
CTPOEHME aTOMOB  |pacyeTbl No dopmyn AByXaTOMHbIX coeaMHeHMI (OKCUaOoB,
XUMNYECKNX ypaBHEHWSM CynbdnaoBs, rmMapvaoB U T.M.).
3NeMEHTOB XUMNYECKNX 3. 3agaHusa Ha MCnonb3oBaHNE XUMUYECKOM
peakuniny. CUMBOJSIKMN N Ha3BaHWU COEOUHEHUN NO
HOMEHKNaType MeXayHapOA4AHOro cok3a
TEOPETMYECKON U NPUKNAAHON XUMUUN U
TPUBMAnbHbIX Ha3BaHWU ANSA COCTaBMEeHUA
XUMUYECKNX bopMys CoeaANHEHUIN OTAENbHbIX
Knaccos.
1.2 |[OK01 [([Mepunogundecknin XapaktepmsoBatb |1. [1pakTnyeckne 3agaHnsa Ha yCTaHOBIEHNE
OK 02 |3aKOH 1 XUMuyeckue CBA3M MeXay CTPOeHWeM aTOMOB XMMMUYECKNX
MK 4.1 |Meproanyeckas aneMeHTbl B 3NEMEHTOB U NepUOaNYECKUM U3MEHEHNEM
MK 4.2 |cvicrema COOTBETCTBUM C UX |CBOWCTB XMMUYECKUX ANIEMEHTOB U NX
XUMNYECKNX o
MK 4.3 SNeMeHToB NosioXKeHneMm B COeJMHEHUN B COOTBETCTBUM C NOSIOXKEHMEM
0. N. Mengeneesa, |Ne€p1oanyecko MNeproanyeckon cucteme.
UX CBSI3b C cucteme 2. [NpaKT1Ko-OpneHTUPOBaHHbIE
COBpPEMEHHOM XUMNYECKNX TeopeTnyecKkne 3aaHus Ha XxapakTepusaumto
Teopven cTpoerns  |2nemenTos .M. XUMm4ecknx anemeHTos: «Metannuyeckue /
aTOMOB Menaeneesa HemeTannmMyeckne CBOWCTBa,

3MEKTPOOTPULIATENBHOCTbL U CPOACTBO K
3ANEKTPOHY XMMUYECKNX SNIEMEHTOB B
COOTBETCTBME C UX SNEKTPOHHbLIM CTPOEHNEM U
NONOXEHWNEM B NEPUOANYECKON CUCTEME
XumMmunyeckux anemeHtoB .. Mengeneesa»
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1.3 [OK01 [ CtpoeHnue Coctaenatb 1. Tect «CTpoeHne aToOMOB XMMUYECKNX
BellecTea XUMUYeckue 3N1EeMEHTOB 1 NpUpoaa XMMUYECKON CBA3UY.
W Npupoaa hopmyrnibl 2. 3aa4m Ha COCTaBIIeHNE XUMUYECKMX
)I\(/IMHN(I)VrI:gg:)%V;v?eB%w coeiHEHUN B bopMyST HEOPraHNYECKUX COEaNHEHNI. )
BELECTB COOTBETCTBUM CO 3. 3apgaHusa Ha I/ICI'IOJ'Ib?OBaHVIe XI/IMVI/ILIeCKOVI
CcTeneHbto CUMBOSIUKN N HA3BaHWUI COEOUHEHUN NO
OKuUCneHns HOMEHKNaType MeXayHapOA4HOro cok3a
XUMNYECKNX TEOPETUYECKON M NPUKINAZHOM XUMUA U
9NEeMEHTOB, UICXOAS |TpMBMANbHbIX HA3BaHUIM ANS COCTaBNEHNS
N3 BaNeHTHOCTU U | XMMUYECKNX hOPMYN HEOPraHNYeCKMX
anekTpooTpuuaTesb |cCoeauHEHUI OTAENbHbIX KNaccoB.
HOCTU
1.4 |OK01 [Knaccudmkaums, [aeaTtb Ha3BaHua no|1. TecT «HomeHknaTypa 1 Ha3BaHue
OK 02 |1 HOMEHknatypa HOMeEHKnaType HeopraHn4ecKux BELLLECTB UCXOAA U3 UX
HEOPraHN4ecknx MEXAyHapOAHOro  |XMMUYECKON popMYyrbl UMW COCTaBrNeHne
BellecTs colo3a XumMmndeckon oopmynbl UCXOAa U3 HasBaHUS
TeopeTU4eckom n BellecTBa N0 MeXxayHapooHOW Unu
NPUKIAAHON XUMUKN | TPUBMATTbHOM HOMEHKNATYpe».
N TpMBMAnbHbIE
Ha3BaHUA aAng
COCTaBreHus
XUMNYECKNX
dopmyn
HeopraHNn4ecknx
coenHEeHnN
OTAErNbHbIX KIaccoB.
1.5 [OK01 [Tvnbl xumudecknx |CoctaBnsTb 3agaun Ha cocTaBreHme ypaBHEHUI peakLmi:
peakuuin XUMUYECKUne — COeMHEHUS, 3aMeLLEeHUNs, pasfioXeHuns,
peakuum un obMmeHa;
onpeaensaTb TMN — OKUCIUTENbHO-
peakummn BOCCTaHOBUTENbHbIX peakunin c
ncnonb3oBaHMeM MeToa dfeKTPOHHOro
banaHca.
2. 3agaym Ha pacyeT macchl BelecTsa unm
obbéma
rasoB MO M3BECTHOMY KONMYECTBY BELLECTBA,
mMacce unm o6bLEmy OHOro 13 y4acTBYHOLUX B
peakuunn BELLLECTB; pacyEThbl
maccbl (06bEéMa, KonnyecTsa BeLLEeCTBA)
NPOAYKTOB peakuuun, ecnn ogHo U3 BELLECTB
nmeeT npumecu
1.6 |[OK01 |[CkopocTb XapaktepusoBaTb  |[1pakTUKO-OPMEHTMPOBAHHbIE TEOPETUYECKME
OK 02 [XUMnHeCKnx BNMgHWE 3a4aHus Ha aHanus akTopoB, BNUSAIOLWMX Ha
MK 4.1 (Peakuum. KOHLLeHTpaLum M3MEHEHNEe CKOPOCTU XVMMYECKON peakLvu.
MK 4.2 ;(:QAHM:;:(':V?: pearnpyroLmx [MpakTnKo-opueHTUPOBaHHbIE 3aaHNA Ha
MK 4.3 BELLECTB U npumMmeHeHune npuHuuna Jle-lWartense ansa
TemnepaTtypbl Ha HaxXoXOEeHUs HanpaBneHnsi CMeLLeHns
CKOPOCTb paBHOBECUSA XMMUYECKOW peakummn 1 aHanms
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XUMUYECKNX ¢hakTopOB, BAUAIOLLNX HA CMELLEHNE
peakuui XMMUYECKOrO paBHOBECUS
XapaktepunsoBaTb
BIIUSIHNE U3MEHEHUS
KOHLIeHTpaLun
BELLEeCTB, peakuunm
cpenpbl n
Temneparypbl Ha
CMelLleHne
XUMUYECKOTO
paBHOBeCUS
1.7 |OK 01 |PactBopbl, Teopua |CocTtaBnatb 1. 3agaHua Ha cocTaBneHne MoONeKynsapHbIX U
OK 02 [3NeKTpOonMTUYECKON |ypaBHeHUs WNOHHbIX peakuui C y4acTmeM KUCIOT,
OK 04 |Avccounaumnn n XUMUYECKMX OCHOBaHUIN 1 ComneMn, yCTaHOBMEeHMe
OK 07 |VOHHEIM obme peakumMm NOHHOro N3MEHEHMS1 KNCNOTHOCTU cpeabl
MK 4.1 obmeHa ¢ yyactnem |2. 3agaym Ha pacTBoOpbI
MK 4.2 HeopraHn4ecKnx 3. labopaTtopHas paboTta «[lpurotoBnexHune
MK 4.3 BellecTB pacTBOpOBY.
2 XapaktepusoBaTtb
Paszpgen 2. CBOMCTBA KoHTponbHas pa6oTta Ne 1-2 CtpoeHue
HeopraHu4yeckas BellecTBa U XMMUYECKME peaKLnn.
XUMUA HeopraHuteckux CBoMNCTBaA HeOpPraHU4YeCcKux BewecTB
BellecTB
2.1 [OK01 |®Pusmko-xummyeckue |YcrtaHaBnmBaTb 1. Tect «OCOBEHHOCTN XUMMUYECKNX CBONCTB
OK 02 (cBowcTBa 3aBMCUMOCTb OKCWOOB, KACIOT, OCHOBaHUN, aMOTepPHbIX
OK 04 |HeopraHuyeckux PU3NKO-XMMUNYECKNX |TNMOPOKCUNOOB 1 CONEN.
MK 4.1 |BellecTts CBOWCTB 2. 3apaHus Ha cocTaBreHne ypaBHEHNI
MK 4.2 HeopraHn4yecKnx XUMUYECKNX pPeaKkumi C ydacTueM npocCTbIX U
MK 4.3 BELLEeCTB OT CINOXHbIX HEOPraHNYECKMX BELLLECTB: OKCUA0B

CTPOEHNS aTOMOB U
MOneKyrl, a Takke
™Mna
KpUCTanm4eckom
peLeTku

CocrtaBnsaTb
peakumm
coeguHeHus,
pa3noXxeHus,
obmeHa,
3aMelLieHns,
OKUCTUTESbHO-
BOCCTaHOBUTESbHbIE
peakumm

MeTannoB, HemeTannoB U aMOTEPHbIX
3IEMEHTOB; HEOPraHNYECKNX KNCIIOT,
OCHOBaHU N amOoTePHbIX MMOPOKCUAOB,
HeopraHN4YeCcKMX CONewn, XxapakTepmayoLwmx nx
CBOWCTBA 1 CNOCcOo6bI NONy4YeHUs.

3. MNpaKkTnKo-opueHTUpPOBaHHbIE
TEOpETMYECKME 3aaHMs HA CBONCTBA U
nony4yeHne HeopraHM4ecknx BeLLEeCTB

2. 3agayn Ha pacyeT MaccChbl BELLECTBA Un
obbéma

rasoB MO M3BECTHOMY KONMYECTBY BELLECTBa,
mMacce nnm o6bEMY O4HOMO 13 y4acTBYHOLLUNX B
peakunn BELLIECTB; pacyEThbl

Macchl (06bEma, KonnyecTea BeLLECTBA)
NPOAYKTOB peakuun, eCnun ogHoO U3 BELLECTB
nmeeT npumecu
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2.2 |OK01 |MNgeHTndmKkauus WNcenepoBaTtb 1. MpakTUKO-OpMEHTMPOBAHHbIE 3a4aHNS MO
OK 02 |HeopraHuyeckux Ka4yeCTBEHHbIE COCTaBNEHUIO XMMUYECKNX peaKLnin ¢
OK 04 ([BewecTB peakumm y4yacTMeM HeopraHNYeCKNX BeLLLECTB,
HeopraHN4YecKnx ncnonb3yemblx A9 UX naeHTMduKauuu.
BeLLeCTB 2. NabopaTtopHas pabota «MaeHTudunkaums
CoctaensaTb HEeopraHN4YeCcKNX BELLLECTBY.
ypaBHEHMS
XUMUYECKMX
peakumnm NOHHOIo
obmeHa ¢ yyacTnem
HeopraHN4ecKnx
BeLLecTB
3 Pazgen 3. UccnepoBaTtb KoHTponbHas paboTa
TeopeTunyeckue CTpOeHMue U «CBOMCTBa HEOpPraHN4YeCKNX BELLECTBY
OCHOBbI CBOMCTBA
OopraHu4eckom HeopraHn4eckKux
XUMUHU BellecTB
3.1 |OK 01 |Knaccudukaums, KnaccudumumposaTtsb |1. TecT «HoMeHknatypa v HasBaHue
CTPOEHME 1 HeopraHn4deckne OpraHMYecKkux BELECTB UCXoas uU3 ux
HOMeHKnaTypa BellecTBa B XMMUYecKon bopMynbl UM COCTaBeHne
OpraHn4yecKkunx COOTBETCTBMM C X | XUMUYECKON POPMYIbl UICXOASA N3 HAa3BaHUS
BELLIECTB CTPOEHNEM BeLecTBa Mo MeXAyHapoaHON unm
TPMBUAITbHON HOMEHKITIATYpe».
2. 3agaun Ha pacyeT MaccoBow onum (Maccol)
XMMUYECKOro anemMeHTa (CoeguMHeHns) B
Morekyne (cmecm).
3. MpakTnyeckune 3agaHunsa no knaccudmkauum,
HOMEHKNaType U XMMUYeCKUM chopmynam
OpraHMYecKnX BELECTB Pa3fiMYHbIX KITaCCOB.
4 UccnepoBaTb
Pa3pgen 4. CTpoeHue u
Yrnesogopoabl CBOMCTBaA
yrneBoaopoaoB
4.1 |OK01 |Yrnesogopoabl n ux |Knaccudumumpoats |1. 3agaHus Ha cocTaBneHMe Ha3BaHUN
OK 02 |npupogHbie opraHudeckume OpraHNYecKMx COeaUHEHMI NO TPUBUabHOM
OK 04 [nCTOYHUKNM BellecTBa B UM MexayHapoaHON cuctemMmaTniecKom
MK 4.1 COOTBETCTBUM C UX |HOMEHKNaType.
MK 4.2 CTPOEHVEM 2. 3agaHua Ha cocTaBneHne NosHbIX U
MNK 4.3 COKpALLEHHbIX CTPYKTYPHbIX (dOpMYr
OpraHMYecKnx BELWECTB OTAENbHLIX KNaccoB.
3. 3agaun Ha onpegeneHne npocTenwen
dopMyrbl OpraHMYecKom MoneKynbl, MCXoas
13 anemeHTHoro coctasa (B %)
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4.2 |OK02 |Pusmko-xmmnyeckme |YcraHaBnueaTtb 1. 3agaHusa Ha cocTaBneHne ypaBHEHNI
OK 04 |cBonicTBa 3aBUCMMOCTb XUMUYECKNX pPeaKLMi C ydacTuem
yrnesogopoaos PU3NKO-XUMUYECKNX |OpraHNYecKmX BewecTB Ha OCHOBaHUN KX
CBOWCTB cocTaBa U CTPOEHHUS.
OpraHnyecKmnx 2. 3apgaHusa Ha cocTaBreHne ypaBHEeHWUM
BELecTB OT XMMUYECKUX peakLmi, UIMOCTPUPYOLLNX
CTPOEHUSI MONEKYN | XMMUYEeCKne CBOMCTBA C Y4€TOM MEXaHU3MOB
NpoTeKaHWs OaHHbIX peakuuin N reHeTU4EeCKon
CBSA3U OpraHNYeckux BeLLecTB pasHbIX
Knaccos.
3. Pac4yeTHble 3a4a4u No ypaBHEHUAM
peakunn C¢ yHacTueM opraHM4ecKux BeLLeCTB.
4. JlabopaTtopHas pabota «CaoKcTea
yrnesogopoaoBy.
5 UccnepnoBaTb
Pa3pgen 5. CTpoeHue u
Kucnopopocoaepx |cBoMcTBa
awue Kucrnopopocoaepx
opraHu4yeckue awmx
coeAuNHeHusA OpraHn4eckunx
coeAMHEeHUun
5.1 |OK01 (CnupTbl. ®eHon Wceneposatb 1.[pakTnKo-opneHTMpPoBaHHbIE 3aaHunsA Mo
OK 07 CTpOEHME U COCTaBJIEHUIO XMMNYECKUX peakuunm ¢
CBOWCTBA CMMPTOB  |y4acTUEM OpraHMyYecKknx BeLecTs, B T.u.
NCNonb3yemMbix AN X naeHTMdukaumm B
ObITY 1 NPOMBILUSIEHHOCTM.
5.2 |OK 01 [Anbgerngbi. Wceneposatb 1.MpakTnKo-opneHTMpoBaHHbIE 3aaHnsA Mo
OK 02 |KapboHoBkie CTPOEHMnE " COCTaBMNEHUIO XMMUYECKNX peaKLunin c
OK 04 |kucnorbl. cBOMCTBaA y4yacTMem opraHm4eckux BeELLeCTB, B T.u.
CnoxHble agupbl anbaernaos, NCcnonb3yemMbix AN X naeHTudukaumm B
KapOOHOBBIX KACIOT, |ObITY M MPOMBILLIIEHHOCTMW.
CNOXHbIX 3chnpoB
5.3 |OK 01 |Yrnesogbl Wccneposatb 1.MpakTnKo-opueHTUPOBaHHbIE 3a4aHNA MO
0K 02 CTPOEHME 1 COCTaBMNEHNIO XUMNYECKMX peakLnin ¢
OK 04 CBOWCTBA YrneBoaoB |y4acTMEM OpraHNYeCKMUX BELLLECTB, B T.u.
NCcnonb3yemMbix AN X naeHTudukaumm B
ObITY 1 NPOMbILLSIEHHOCTM.
5.4 |OK01 |®usmko-xumunyeckue |MiccneposaTb 1.MpakTnKo-opneHTMpPoBaHHbIE 3aaHns No
OK 02 |cBoucTBa PUNKO-XMMUYECKME |COCTaBMNEHMIO XUMUYECKNX PeaKkLMn C
OK 04 |kucnopopgocoaepxa |cBoucTBa yyacTneMm opraHUYecKux BeLlecTs, B T.4.
LLIMX OPraHUYeCcKnx |Kncnopogocodepxa |Mcnonb3yembix Ang ux naeHTudukaumm B
coeanHEHUN LLIMX OpraHN4eckmMx |BbITY 1 NPOMBILLSIEHHOCTMW.
COeNHEHUN
6 Paspen 6. UccnepoBaTb
A3soTcoaepxalime |cTpoeHue u
opraHu4yeckue cBoOMCTBa
coeAuNHeHusA asoTcoaepxawmx

28




OpraHu4eckmx

coegMHeHun
6.1 [OK01 |AMWHbI. Wccnepoeatb 1. 3agaumn Ha NpUroToBIIEHNE PacTBOPOB.
OK 02 |AMWHOKWCIIOTbI. CTpOeHue u 2. MNpaKTUKO-OpMEeHTUPOBAHHbIE 3a4aHnd Mo
OK 04 |benku CBOMCTBA aMUHOB, |COCTaBNEHMIO XUMUYECKNX PeakLui ¢
aMUWHOKNCIOT, y4yacTueMm opraHMyecknx BewecTs, B T.u.
6enkoB NCNonb3yeMbixX ANa X naeHTudukaumm B
ObITY 1 MPOMBILUSIEHHOCTM.
7 Paspen 7. UccnepoBatb KoHTponbHasa paboTta 3 CTpykTypa m
BbicokomMoneKkynsip |cTpoeHue u CBOMCTBa OpraHM4Yeckux BellecTB
Hble coeAuHEeHUaA |CcBOMCTBA
nonumepos
7.1 |OK 01 (MnacTtmacchbl. Wcecneposatb MpakTnKo-opueHTUPOBaHHbIE 3aaHNA C
OK 02 |Kaydyku. BonokHa |cTpoeHue u y4yacTnem nosiMumeposB, B T.4. NUCNOSb3yeMbIX
OK 04 cBOWCTBa Ans ux naeHtudrkaumm B ObITy 1
OK 07 nnactmacc, NPOMBbILLUNEHHOCTMW.
MK 4.1 Kay4yyKoB, BOJIOKOH
MK 4.2
MK 4.3
I | MpodeccnoHanbHO-OopMeHTUPOBaAHHOE coaepXaHue (coaepxaHue NPUKNagHoOro Moayns)
8 Pasgen 8. Xumus B |OueHmBaTb 3awmTa Kenca (c yyetom 6yaylien
ObITy 1 nocneacTBus npodeccMoHanbLHON AeATeNbLHOCTH)
NPOM3BOACTBEHHO (GLITOBOM U
" [eATEeNbHOCTHU NpoM3BOACTBEHHO
YyernoBeka 1 pesaATenbHOCTU
yenoBeKa ¢
nosvuuun
3KOJI0rn4ecKom
6e3onacHocTn
8.1 |OK 01 (Xumuyeckne OueHnuBatb Kenc (c ydetom ByayLien npodeccmoHarnbHoOm
OK 02 |TexHonorum nocnencTeus AEeATENbHOCTN)
OK 04 |B noBcegHeBHOWM ObITOBOM U Bo3MoKHble TeMbI KENCOB:
OKO07 |u npoussoacTeeHHon |1. [MoTenneHne kNnumarta 1 BbiIcBODOXAEHNE
MK 4.1 |npodeccroHanbHONn |OeaTenbHOCTH rasoBbIX rMOpPaToB CO AHA OKeaHa.
MK 4.2 |pestenbHocTn yernoseka ¢ no3nuun |2. bygywimne matepuansl ng aBva-, MallnMHO-
MK 4.3 |yenoseka 3KOSTIOrnM4EeCKOM N NpnbopoCTPOEHUSI.
6esonacHocTn 3. HoBble maTepuanbl Ana CONHEYHbIX

GaTapen.
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