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1. OBLLIAA XAPAKTEPUCTUKA PPU«EOLIEVI NMPOrPAMMbBI
OBLUEOBPA3OBATEJIbHOU OAUCUUMJIUHDbI

1.1 MecTo AucUMNNUHbI B CTPYKTYpe obpasoBaTenbHon nporpammsbl CINO
OOuweobpasoBaTtenbHass AUcCUMNIMHA  «XuUMUsI»  SBRsieTcsl  00si3aTenbHOW  4acTblo

obLieobpasoBaTenbHOro Lukna obpasoBaTtenbHoM nporpammbl B cootBeTcTBUKM ¢ PIrOC no
cneumanbHocTn 35.02.12 CagoBo-napkoBoe u naHawadgTHOE CTPOUTENBCTBO.

1.2. Llenu n nnaHnpyemble pe3yribTaTbl OCBOEHUA AUCLUUNIIUHDbI:

1.2.1. Llenb obweobpa3oBaTenbHON ANCLUNIIUHbI
dopmMmpoBaHMe Yy CTyOeHTOB MpPeACTaBfEeHNA O XUMUYECKOM COCTaBMsOLLEN

eCTeCTBeHHOHay‘JHOVI KapTUHbl MUpPaA KaK OCHOBbI TMPUHATUA peLIJeHVIVI B XN3HEHHbIX WU
npon3BOACTBEHHbIX CUTYaUUAX, OTBETCTBEHHOIO noBegeHnsA B |'|p|/|p0,1:|,H0|7| cpene.

1.2.2. NMnaHupyemble pe3ynbTaTbl OCBOEHUA o6Lleobpa3oBaTeNnbHOM AUCLMNIINHBI B
cooTBeTcTBUK ¢ ®I'OC CINO mn Ha ocHoBe PIOC COO
Ocoboe 3HayeHue pgucuunnvHa uMmeeT npu  dopmumpoBaHun  OK  u  TIK



Kog un
HauMMeHoBaHue
copmMupyembIx

KoMneTeHuun

MNnaHupyembie

pe3yribTaTbl OCBOeHUA ANCUUMNITUHDbI

Oo6wume

OuvcunnnuHapHblie

OK 01. Bbibupatb
cnocoObl peLueHns
3agad
npodeccmoHansHo
N 0esaTenbHoCTn
NPUMEHUTESNBHO K
pasnnyHbIM
KOHTEKCTam

B yactu TpyaoBoro BocnutaHus:

- TOTOBHOCTb K TPyAY, OCO3HaHMe LEeHHOCTH
MacTtepcTea, Tpygontobue;

- FOTOBHOCTb K aKTUBHOWN OEATENbHOCTU
TEXHOMOrM4YEeCKOM 1 coLmanbHOM HanpaBreHHOCTH,
CMOCOBHOCTb NHULMMPOBATb, NIAHMPOBAThL U
CaMOCTOSATENbHO BbINOMHATbL TaKylo AeATENbHOCTb;

- UIHTEpPEC K pasnuyHbiM cdhepam NpodreccnoHanbHoOm
AEeATENbHOCTU.

OBnageHune yHuBepcanbHbIMU y4eOHbBIMN
no3HaBaTeNbHbIMN AENCTBUSMM:

a)6a30Bble normyeckme EeNCTBUS:

- CaMOCTOSATENbHO dopmynmpoBaTtb n
akTyanusanpoBaTb npobnemy, paccmatpumBaTb ee
BCECTOPOHHE;

- yCTaHaBnuBaTb CYLWIECTBEHHbIA NPU3HaK Wnu
OCHOBaHWs ANs  CpaBHEHWs, Knaccudukaumm u
obo0bLeHns;

- onpegendatb uUenu OeATenbHOCTW, 3adaBaTb
napamMmeTpbl Y KpUTEPUM UX OCTUXKEHUS;

- BbISBMATb 3aKOHOMEPHOCTM UM NPOTMBOPEYUS B
paccMaTpuBaeMbiX SIBIIEHUSIX;

- BHOCUTb KOPPEKTMBbI B OEATENbHOCTb, OLEHMBaTb
COOTBETCTBME Pe3yNbTaToB LiENsaM, OLEeHMBATb PUCKU
nocneacTBuUnN OesATENbHOCTU;

- pasBuBaTb KpeaTMBHOE MbILLIIEHNE NPU peELLEHUU
XM3HEHHbIX Npobnem

6) 6a3oBLle uccnegoBaTenbCckme OENCTBUS:

- BrageTb HaBblkamu y4yeOHO-UccrnegoBaTenbCKkon u
NPOEKTHOW [OEeATEeNbHOCTWU, HaBblKaMW paspeLleHus
npobnem;

- BbISBNATb  MNPUYMHHO-CNEACTBEHHbIE CBA3N U
akTyanusaupoBaTb 3ajavy, BblABUraTb runotesy ee
peLleHNs, HaXO4UTb apryMeHTbl s goKasaTenbCcTBa

- BnageTb CUCTEMON  XUMMUYECKUX 3HAHWKW, KOTOpas  BKMHOYaerT:
OCHoBoOMoMarawLwme MOHATUS (XUMUYECKUI 3NEMEHT, aTOM, 3MNeKTPOHHas
obonoyka atoma, s-, p-, d-aNEKTPOHHbIE OpbUTanM aToMOB, MOH, MONEKyYna,
BaNEHTHOCTb, 3NeKTPOOTpULATENBbHOCTb, CTEMEHb OKUCIEHUA, XMMNYECKas
CBA3b, MOfb, MOMsipHasi mMacca, MOMSAPHbIA 00bEeM, YrnepoaHbIA CKener,
dyHKUMOHaNbHas rpynna, pagukarn, n3oMepusi, U3oMepbl, TOMONOIMYECKNN
psig, roMosioru, yrneBogopoAdbl, KUCIopo4d- 1 a3oTcoaepKalme CoeauHeHns,
Guonornyeckn akTuMBHble BellecTBa (yrneBoAbl, Xupbl, 6enku), MoHomep,
nonuMmep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNSIPHbIE  COEOUHEHUS,
KpuUcTannunyeckasl pelueTka, TuMbl XMMWYECKUX peakuumn (OKUCIUTENbHO-
BOCCTaAHOBUTENbHbIE, 3K30-M SHOOTEPMUYECKME, peaKLm NMOHHOro obMeHa),
pacTBOp, SNEKTPONNTbI, HEANEKTPONUTDLI, SNEKTPONUTUYeckas auccoumauus,
OKWCINUTENb, BOCCTAHOBUTENDb, CKOPOCTb XMMUYECKON peakuumn, XMMmUYeckoe
paBHOBeECWE), TeOpMM U 3aKOHbl (TEOPUST XMMWUYECKOrOo  CTPOEHUsA
opraHmyeckux Bewecte A.M. bByTtnepoBa, Teopusi SneKTPONUTUYECKOM
avccounaummn, nepmogudeckmin 3akoH .. MeHaeneeBa, 3akOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTU, CUMBOSIMYECKUIA A3bIK XUMUK, (hakTonornyeckne
CBeeHNsa 0 CBOMCTBAx, cCoOCTaBe, NofnydeHnn n 6e3onacHoOM MCNonb30BaHUN
BaXHENLINX HEOpPraHM4yeCcKUx W OpraHnyeckux BewectB B ObITy w
NPaKTUYECKON AEATENbHOCTM YESOBEKa;

- YMeTb BbISIBNATb XapakTEepHble MNPU3HaAKM W B3aMMOCBS3b WU3YYEHHbIX
MOHATUIN, NPUMEHATb COOTBETCTBYIOLLIME MOHATUA NPU ONUCAHUU CTPOEHUSA U
CBOWCTB HEOPraHM4ecKMX U OpraHMYeckMx BELLECTB U WX MNpeBpaLLEHWUN;
BbISIBMATb  B3aUMOCBSA3b  XMMMWYECKMX 3HaHWM C  MOHATUAMU U
npeacTaBneHnsiMmn gpyrux eCTeCTBEHHOHay4YHbIX NPegMeTOB;

- yMeTb WUCNONb30BaTb HauMMEHOBAHUS  XMMUYECKUX  COELMHEHWUN
MEeXOyHapo4HOro Col3a TeopeTUdeckom U NpUKNagHoM XuMun  un
TPMBUANbHbIE Ha3BaHUA Ba)KHEMWLUMX BELLUECTB (3TUMEH, aueTuneH,
rnuuepuH, deHon, dopmanbgern, yKCycHasi KucroTa, FUUMH, YyrapHbIn
ras, yrnekucnbli ras, ammuak, raweHas W3BeCTb, HerawleHasi W3BeCTb,
nuTbeBas coga W Apyrux), coctaBnaATb OPMyfbl HEOPraHUYeCcKUx W
OpraHMYecknx BELLECTB, YPaBHEHUS XUMUYECKMX peakuui, OOBACHATb UX
CMbICI; noATBepXxaaTb XapaKTEpHble XMMUYECKME CBOKMCTBa BeLLECTB

COOTBETCTBYHOLWLMMWN ISKCNEpUMEHTAMN N 3alncamMu ypaBHeHMVI XNUMUNYECKUNX
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CBOUX  YTBEPXAEHWMN,
KpUTEPUM PELLEHUS;

- aHanuM3MpoBaTb MOJIyYEHHblIE B XOA4Ee peLleHns
3agayn  pesynbTaTbl, KPUTUYECKM OLEHMBaATb UX
JAOCTOBEPHOCTb, NMPOrHO3MPOBaTb U3MEHEHNE B HOBbLIX
YCIOBUSIX;

- YMETb MEPEHOCUTb 3HaHUS B MNO3HABATESIbHYI U
NpakTU4eCcKyto 06nacTn XXM3HeOEeATENbHOCTY;
- YMeTb WHTerpupoBatb 3HaHUSA U3
npegMeTHbIX obnacren;

- BblABUraTb HOBblE MAewn, npeanaraTb OpUrMHarnbHble
noaxoabl N peLleHmns;

- CMOCOBHOCTb UX UCMOMNb30BaHNA B NO3HABaTENbHOM
N coumnanbHOM NpakTuke

3agaBatb napameTpbl U

pasHbIX

peakuui;

- YyMeTb YyCTaHaBnMBaTb MPUHAANEXHOCTb M3YYEHHbIX HEeOpraHM4eckux u
OpraHM4yeckux BeLecTB K ornpederieHHbIM Kraccam U rpynnam coeguHeHun,
XapakTepusoBaTb UX COCTaB W BaXHeWLlne CBOWCTBA; onpenensaTb Buabl
XUMUYECKUX CBA3EN (KOBaneHTHasd, MOHHas, MeTannuyeckas, BoOAopoaHas),
TUMNbl KPUCTANIIMYECKMX PELLETOK BELLECTB; KnaccupuunpoBaTb XMMUYECKNe
peakuuu;

- cdopmmpoBatb nNpeacTtaBfeHNs: O XUMUYECKOM  COCTaBMsioLen
€CTECTBEHHOHAY4YHOW KapTWHbI MUpa, POnY XMMUW B MO3HAHUU SIBAIEHUN
npuvpodbl, B (OPMUPOBAHUN MBbIWNIEHUA W  KyNbTypbl JfIMYHOCTH, ee
PYHKLMOHANBbHOW rPaMOTHOCTUN, HEOOXOAMMOW ANS peLleHns NPakTUYecKnx
3a4a4v M 3Konorm4eckn obOCHOBAHHOIO OTHOLLUEHMSI K CBOEMY 3[40POBbLIO U
npUpoaHoNn cpeae;

- yMeTb NPOBOAWTb pacyeTbl MO XMMUYECKMM (PopMynam U ypaBHEHUSM
XUMUYECKMX  peakuMi C  UCMNOMb30BaHMEM  (PU3MYECKMX  BENUYMH,
XapakTepuayoLLmxX BellecTBa C KONMIMYECTBEHHOW CTOPOHbI: Macchl, obbema
(HOpManbHble YCrnoBMS) rasoB, KOnMMyecTBa BeLLeCTBa; WCMNONb30BaTb
CUCTEMHbIE XMMWYECKME 3HaHUA ANA NPUHATUSA pPeLleHUn B KOHKPETHbIX
KU3HEHHbIX CUTYaUUsIX, CBA3aHHbIX C BELEeCTBaMMU U UX NPUMEHEHUEM

OK 02.
Wcnonb3oBaTtb
COBpPEMEHHbIE
cpeacTBa nomcka,
aHanusa u
WUHTepnpeTauun
UHdopmMaunn n
WHOPMAaLIMOHHbIE
TexHonoruu ang
BbIMOMHEHUS
3agad
npodeccmoHansHo
" OeaTenbHOCTU

B 06nacTMueHHOCTM Hay4YHOro No3HaHUS:

- cchopMUPOBaHHOCTb MUPOBO33PEHMUS,
COOTBETCTBYHIOLLIErO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HaykM U OOLLECTBEHHOW NpPaKTUKW, OCHOBAHHOIO Ha
Avanore KynbTyp, CMOCODGCTBYIOLLErO OCO3HaHWUIO
CBOEro MecTa B MoNnuKynbTypPHOM MUPE;

- COBEpLUEHCTBOBAHME $I3bIKOBOW W 4YUTATENbCKOM
KynbTypbl Kak CpeAcTBa B3aMMOAEUCTBUS Mexay
noabMU U NO3HAHUS MUPa;

- OCO3HaHWEe LEHHOCTU Hay4yHOW [eATEeNbHOCTH,

rOTOBHOCTb OCYLLECTBINATb NMPOEKTHYHO n
nccnenoBaTenbCKylo AeATeNbHOCTb MHAMBUAYANbHO
n B rpynne;

OsnapeHue yHUBEpCcanbHbIMU y4ebHbIMK

no3HaBaTemNbHbIMW OENCTBUSAMU:

B) paboTa c nHdopmauuen:

- BnageTb HaBblkamMu MNonyyYeHus WHdopmauum wn3
MCTOYHMKOB  pasHblX  TWUMNOB,  CaMOCTOATENbHO
OCYLLECTBNATb MOWUCK, aHanu3, cucTemMaTusaumio u

- ymMeTb MnaHuMpoBatb W  BbIMOMNHATb  XMMWUYECKUA  3KCMEPUMEHT
(MpeBpalLeHnss oOpraHW4Yeckux BeLLecTB MpW HarpeBaHuu, nonyyveHve
3TUMNEeHa N u3y4eHme ero CBOMCTB, Ka4yeCTBEHHble peakuun Ha ansaeruasbl,
Kpaxman, YKCYCHYI KWCMOTY; AeHatypauus 6ernkoB npu HarpesBaHuw,
LUBEeTHble peakuun 6GenkoB; NPOBOAUTL peakuuM WOHHOro obmeHa,
onpefenATtb cpedy BOOHbIX pPacTBOPOB, KayeCTBEHHble peakuun Ha
cynbdaT-, kapboHaT- M XNOpWUA-aHUOHbI, HA KaTUOH aMMOHWS; pelwaTb
SKCnepuvMeHTanbHble 3agayn no Temam "Metannbl" n "Hemetannsol") B
COOTBETCTBMU C MNpaBunamyv TexHWKM 6GesonacHocTu npu obpalieHun ¢
BelwecTBamu 1 nabopatopHbiM 0bopyaoBaHMeEM; NpeacTaBnATb pe3ynbTaThl
XMMWYECKOro 3KCNnepumeHTa B popmMe 3anucu ypaBHEHUI COOTBETCTBYIOLLMX
peakumn n opmMynupoBaTh BbIBOAblI HA OCHOBE 3TUX Pe3yribTaTos;

- YyMeTb aHanuMamMpoBaTb XUMMUYECKYHD WHOpPMaLMIo, MNonydYyaemylo u3
pasHbIX UCTOYHUKOB (CPeAcTB MaccoBOW WMHGopmauun, cetb NHTepHeT wn

Apyrve);

- Blagetb OCHOBHbIMM MeTOOaMW Hay4dHOro no3HaHua BewectB U
XUMUYECKNX ABNEHUN (HabntogeHme, n3MepeHue, 3KCMEPUMEHT,
MO}J,eJ'II/IpOBaHVIe);

- YMETb MNMpOoBOAUTb pPacCHETbl MO XUMUYECKUM (bopmynaM N ypaBHEHUAM
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WMHTepnpeTaunio UHGOpMaLMM pasfnnyHbIX BUOOB U
dopM NpeacTaBneHus;

- co3daBaTb TEKCTbI B pasnnyHbIX hopmartax ¢ y4eToM
HasHayeHuss WHGOPMaUMM U LeneBon ayamTopum,
BbiOMpasa onTumanbHyto OopMy nNpeacTaBrneHus U
BM3yanusauuu;

- oueHuBaTb  AOCTOBEPHOCTb,
WH(popmMaLmKM, ee COOTBETCTBUE
MOpanbHO-3TUYECKUM HOpMaM;

- ucnonb3oBaTb CpeactBa  MHAPOPMAUMOHHBLIX U
KOMMYHWUKALMOHHbIX ~ TEXHONMOMMM B peLleHuun
KOrHUTUBHbIX, KOMMYHUKATUBHbLIX U OpraHN3aLmMOHHbIX
3aga4y c cobniogeHnem TpeboBaHUM 3ProHOMUKW,
TEXHUKN 6esonacHocTy, TMrneHbl,
pecypcocbepexxeHusi, NpaBoOBbIX U 3TUYECKMUX HOPM,
HOPM MHGOPMaLNOHHON 6e3onacHOCTY;

- BrlafeTb HaBblkaMu pacrno3HaBaHWs 1 3allmnThbl
nHcopmMaLmm, HpopMaLMoHHON 6e30nacHOCTH
NINYHOCTH

NernTMMHOCTb
npaBOBbIM n

XMMUYECKMX  peakumih C  WUCMONb3OBaHMEM  (DU3MYECKUX  BENUYUH,
XapaKTepusyLLMX BellecTBa C KONMMYECTBEHHON CTOPOHbI: Macchl, o6bemMa
(HopmarnbHble YyCcnoBMs) Ta3oB, KONMMYECTBa BeLLeCcTBa; WCMONb30BaTb
CUCTEMHbIE XMMWYECKME 3HAHWS ONst NMPUHSATUS PELLEHUA B KOHKPETHbIX
YKM3HEHHbIX CUTyaLMsIX, CBA3aHHbIX C BELLLECTBAMU U UX NMPUMEHEHMEM

OK 04.
AddekTnBHO
B3aMMOencTBoBa
Tb 1 paboTaTb B
KONneKTuBe n
KomaHae

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOSATENBHOCTU U
camoonpeaeneHunto;

-oBnageHne Haeblkamu y4ebHO-mccrnenoBaTenbCKoN,
NPOEKTHOM U coumarnbHON AeATeNbHOCTY;

OBnageHune yHuBepcanbHbIMU KOMMYHUKATUBHbBIMMA
NENCTBUAMM:

0) coBMecTHas AeATenbHOCTb:

-  noHMMaTb U  UCMNONb30BaTb NpeumyLlecTBa
KOMaHOHOW 1 MHAMBMAYaIbHON paboTbl;

- MpvHMMaTb Lenn COBMECTHOW [OesiTENbHOCTMH,
OpraHu3oBbIBaTb M KOOPAWHUPOBATL AENCTBUA MO ee
OOCTUXEHWNIO: COCTaBnATb nnaH JencTBun,
pacnpegendatb ponn € y4eTOM MHEHUM YyYaCTHWUKOB
obcyxgaTb pesynbTartbl COBMECTHOW paboThl;

- KOOPAWHNPOBATL U BbIMOSHATL paboTy B YCNOBUSIX

peanbHOro, BMPTyafnlbHOr0O W  KOMBWHMPOBAHHOIO
B3aMMOAENCTBUS;
- OCywecTBNATb  MNO3UTUBHOE  CTpaTerndeckoe

noBegeHne B pPa3fiMyHbIX CUTyaUuUAX, MNPOABJIATb

- ymMeTb MnaHuMpoBatb W  BbIMOMNHATb  XMMWUYECKUA  3KCMEPUMEHT
(MpeBpalLeHnss oOpraHW4Yeckux BeLLecTB MpW HarpeBaHuu, nonyyveHve
3TUMNEeHa N u3y4eHme ero CBOMCTB, Ka4yeCTBEHHble peakuuun Ha anbaervibl,
Kpaxman, YKCYCHYI KWCMOTy; AeHatypauusa 6enkoB npu HarpesBaHuw,
LUBEeTHble peakuun 6GenkoB; NPOBOAUTL peakuuM WOHHOro obmeHa,
onpefenATtb cpedy BOOHbIX pPacTBOPOB, KayeCTBEHHble peakuun Ha
cynbdat-, kapboHaT- M XNOpWUA-aHUOHbI, Ha KaTUOH aMMOHWS; pellaTb
SKCnepuMeHTanbHble 3agayn no Temam "Metannbl" n "Hemetannsl") B
COOTBETCTBMU C MNpaBunamyv TexHWKM 6GesonacHocTu npu obpalieHun ¢
BelwecTBamu 1 nabopatopHbiM 0bopyaoBaHMeEM; NpeacTaBnATb pe3ynbTaThl
XMUMWYECKOro 3KCNnepumeHTa B popme 3annucu ypaBHEHUIN COOTBETCTBYHOLLNX
peakunn n opmynupoBaTh BbIBOAblI HA OCHOBE 3TUX Pe3yribTaToB
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TBOPYECTBO 1 BOOGpaxeHue, ObiTb MHULNATUBHBIM
OBnageHune yHuBepcarnbHbIMU perynaTmBHbIMU
JEencTBUAMMU:

r) NnpuHATME cebsa n apyrux ngen:

- NPUHUMAaTbL MOTMBbLI U apryMeHTbl ApYrux Noaen npu
aHanuae pesynbTaToB AeATENbHOCTY;

- MpM3HaBaTb CBOE MpaBO WM MpaBoO APYrux noaen Ha
OLLNOKM;

- pa3BmBaTb CNOCOBHOCTb MOHMMATb MUP C NO3ULMK
APYroro yenoseka

OK 07. B obnacTtu akonornyeckoro BOCNUTaHUS: - cthopMmupoBaTb MpeAcTaBfeHus: O XUMUYECKOW  COoCTaBnsloLWen
CopencreoBaTb - C(PhOPMMPOBAHHOCTb  IKOSNIOMMYECKOW  KyNbTypbl, | €CTECTBEHHOHAYYHOW KapTMHbI MUpa, PONvM XUMUM B MO3HAHUN SABNEHWUN
COXpaHEeHuto MOHMMaHue  BIIMSHUS  COLMAribHO-9KOHOMMYECKUX | MpMpoabl, B (OPMUPOBAHUN MBILLMIEHUA W KyNbTypbl JfIMYHOCTH, ee
OKpy>KatoLLen NMpoLECCOB Ha COCTOSIHNE MPUPOAHON N couMarnbHOM | PYHKLUMOHAINbHON rpamMOTHOCTM, HEODXOOUMOW ANS pPEeLUEHNsT NPaKTUYECKMX
cpenbl, cpenbl, OCO3HaHue rno6anbHoro XapakTtepa | 3agay M 9Konorn4yeckn ob60CHOBAHHOrO OTHOLLEHUSA K CBOEMY 3[00POBbLI0 U
pecypcocbepexeH | aKonornyecknx npobnewm; npupogHon cpeae;
N0, NPUMEHATb - NNaHWpOBaHWE W OCyLeCTBNeHne JAeWCcTBMW B | - yMeTb cobnoaaTth npaBunia aKONormyeckn LenecoobpasHoro nosegeHus B
3HaHus1 06 OKpyXXalollen cpene Ha OCHOBE 3HaHust uenen | ObiTy 1 TpyooBOW OEATENbHOCTU B LIEMSIX COXPaHEHUSA CBOEro 340pOBbSA U
N3MeHeHUn YCTONYMBOroO pasBUTUSA YeroBEeYeCTBa; OKpyXXaloLlen NpUPOAHON cpedbl; YYMTbiBaTb OMNACHOCTb BO3OEWCTBUS Ha
KnumarTa, aKTUBHOE Henpuatve OencTBUW, NPUHOCALLMX BPEA | XKMBble OpraHvM3Mbl OMpederieHHbIX BelecTB, NOHMMAas CMbICI nokasaTtens
NPUHLMNbI OKpy>KatoLLen cpeae; npegernbHON JONYCTUMOW KOHLUEHTpaLuum
Bepexnuneoro - YMEHue nporHosupoBatb  HebnaronpuaTHble
NpoM3BOACTBA, JKomnormyeckMe  nocneacTteua  npeanpuHMMaeMbix
3PP EKTUBHO OEeNCTBUN, NpeaoTepawaTh Ux;
0encTBoBaTh B - pacwmpeHne onbiTa AeATENbHOCTU 3KONOrMYeCKom
ype3Bbl4anHbIX HanpaBneHHOCTY;
cuTyaumusax - OBriafeHne HaBblkaMu y4ebHO-nccnegoBaTenbCKON,

NPOEKTHOM U coumnanbHON AeaTeNIbHOCTH
K 2.3 - NNaHUpoBaTh M peanu3oBaTb COGCTBEHHOE - 3HaTb O XMMU3aLuuK, Kak OGHOM M3 HanpaefeHUN Hay4YHO-TEXHNYECKOTO

OpraHusoBbiBaTb

CafoBO-NapKoBbIe
W nangwadTHble

paboThbl

npodeccmnoHanbHoe U NMIMYHOCTHOE Pas3BUTUE;

- OCYLLLeCTBNSATb MOUCK, aHann3 u UHTepnpeTaumto
NMHopmaLmm, HeOBXoaMMON AN BbINOMHEHUS 3a4au
npodeccmoHanbHoON AeATENBHOCTY;

- Ucnosnb3oBaTb MHPOPMAaLIMOHHbLIE TEXHOSMOMN B
npoeccmoHansHon AeaTenbHOCTY;

- YMETb BbICKa3blBaTb 1 060CHOBLIBATL CBOU
CYXOEeHus;

- YMEeTb CBSA3bIBaTb TEOPUIO C NPaAKTUKOW, pellaTb

nporpecca, OCHOBaHHOM Ha LLUMPOKOM MPUMEHEHNN XMMNYECKNX BELLECTB,
NpPoLLECCOB N METOAO0B B PasfiMyHbIX OTPacnsx, Hanpumep B
pacTeHMEBOLCTBE;

- 3HaTb O BIIMSIHUKN PA3IIMYHBIX XUMNYECKNX SNIEMEHTOB Ha POCT U pa3BuUTuE
pacTeHun;

- 3HaTb NPUMEHEHNE XMMNYECKUX CPEOCTB 3aLUUTbl pacTeHUN: repbuumaos,
300UMO0B N MHCEKTULMAOOB U T. A.;

- 3HaTb O COBMECTMMOCTIN XMMMUYECKMX NpenapaTtoB ana 6opbOobi ¢
BpeauUTENSAMN PacTEHUN,;




npakTn4eckmne 3agadu

- 3HaTb NPOM3BOACTBO, BMAbI N CBOMCTBA MUHEPaArbHbIX Makpo- n
MUKpoyaobpeHui;

- 3HaTb NPOU3BOACTBO U NPUMEHEHME NONMMEPHbBIX MaTEPUaroB;

- 3HaTb OCOBEHHOCTU N XMMUYECKUIA COCTaB NOYBbl HA OOBEKTE;

- 3HaTb TEXHOMNOrMYEeCKMNEe NMPOLIECCHI arpOTEXHMYECKUX PaboT;

- YMETb MCMNOSb30BaTb B PACTEHNEBOACTBE CTUMYIIATOPOB pOCTa U
NSOAOHOLLEHUS pacTEHUN;

- ymMeTb nogbupaTtb pacTeHusi, Matepuanbl, 000pyLOBaHNE N MHCTPYMEHTbI
ANs1 cafoBO-NapKoBbIX 1 NaHawadTHbIX paboT;

MK 4.1.
BbinonHATb
paboTbl NO
NOAroTOBKE NOYBbI
K nocagke u
nocesy ApeBECHO-
KYCTapHMKOBOM,
LBETOYHO-
JexopaTuBHOM
pacTUTENbHOCTU U
ra3oHHbIX TpaB

- NNaHUpoBaTh 1 peanu3oBaTb COGCTBEHHOE
npodeccmnoHanbHoe 1 MIMYHOCTHOE Pa3BUTUE;

- OCYLLECTBNATbL NOUCK, aHanu3 1 MHTepnpeTauuio
MHpopmaLmm, HeOOXoOMMOW AN BbIMOMHEHNS 3a4ay
NpPogeCCMOHanNbLHON AEATENBLHOCTY;

- ucnonb3oBaTb NHOPMALMOHHbIE TEXHOMNOIMK B
npodeCccnoHanbLHON AeATENbHOCTY;

- YMETb BbICKa3blBaTb 1 060CHOBLIBATL CBOU
CYXXOEHWUs;

- YMETb CBA3bIBaTb TEOPUIO C MPAKTUKON, peLllaTtb
NpakTU4Yeckme 3agayu

- 3HaTb O XMMM3auuK1, Kak OOHOM M3 HanpaBneHUn Hay4YHO-TEXHUYECKOrO
nporpecca, OCHOBaHHOM Ha LLUMPOKOM MPUMEHEHUN XUMUYECKNX BELLECTB,
NpoueccoB U METOAOB B PasfMyHbIX OTPaCcnsaX, Hanpuvep B
pacTeHneBoACTBE;

- 3HaTb O BNUSHUN Pa3NNYHbIX XMMUYECKUX 3NIEMEHTOB Ha POCT U pasBuTme
pacTeHun;

- 3HaTb NPUMEHEHNE XMMUYECKUX CPEACTB 3alUnTbl pacTeHun: repbuumnaos,
300UMAOB Y MHCEKTULMAOB U T. A.;

- 3HaTb O COBMECTUMOCTM XMMUYECKNX NpenapaToB ansa 6opbbbl ¢
BpeauTensimMmn pacteHui;

- 3HaTb NPON3BOACTBO, BUAbI U CBOWCTBA MUHEParbHbIX Makpo- 1
MUKpoyaobpeHui;

- 3HaTb NPON3BOACTBO U MPUMEHEHUE NONIMMEPHbBIX MaTepnanos;

- 3HaTb OCOBEHHOCTU U XMMUYECKUIN COCTAaB NOYBbI Ha 06bekTe;

- 3HaTb TEXHOMNOrMYeCcKMe NpPoLEecchl arpoTeXHNYecknx pabor;

- YMeTb UCMONb30BaTh B paCTEHNEBOACTBE CTUMYNSTOPOB pocTa U
NNOAOHOLLEHMS pacTeHU;

- YMeTb BbINOMHATL paboTbl NO NOArOTOBKE MOYBLI K Mocagke U MnoceBy
APEBECHO-KYCTapHMKOBOW, LIBETOMHO-AEKOPATUBHOW PaCTUTENbHOCTU U
ra3oHHbIX TPaB;

- 3HaTb COCTaBbl IPYHTOB (CybCTpaToOB) ANA nocesa M NOCaAKn OPEBECHO-
KYCTapHWKOBOW, LIBETOYHO-AEKOPATUBHOW paCTUTENbHOCTKU, NpaBuna ux
NPUroTOBMEHUS;




2. CTPYKTYPA U COOEPXXAHUE OBLLUEOBPA3OBATENbHON AUCLUMMNUHbI «XUMUA»

2.1. O6bem gucumnnmnHbl U BUAbLI y4eO6HOM paboTbl

Bup yye6HoM paboThl O61bem B yacax
O61bem obpasoBaTenibHOM NPOrpamMmbl AUCLUNIUHDbI 72

B T.Y.

CopepxaHue y4yebHOro matepmana 64

BT.Y..

TeopeTnyeckoe obyyeHue 36
npakTUyYeckne 3aHATmS 18
nabopaTopHble 3aHATUS 6
KOHTPOJIbHbIE PaboThI 4

MNMpodeccruoHanbHO-OpUEeHTUPOBaHHOE coAiepXXaHue

(copepxaHue npuknagHoro moayns) 8
BT. Y.

TeopeTudeckoe obyveHne 4
npakTuyeckne 3aHAaTus 2
NMpomexyToyHas aTtrecTtaumsa 5

(andbdepeHumMpoBaHHbI 3a4€eT)
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2.2. TemaTUyeCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

dopmupyem
HaumeHoBaHue | CopgepxxaHume y4yebHoOro martepuana (OCHOBHOe W npocecCUoHarbHO-OPUMEHTUPOBAHHOE), O61em yacos | P'€
pa3nenoB u TeM | nabopaTopHble U NpakTUYeCKue 3aHATUA, NPUKNAAHON MoAay b KOMMeTeHUMU
"

1 2 3 4
CopepxxaHue y4ebHOro matepumana 64
Paspgen 1. TeopeTnyeckne 0OCHOBbI XMMUU 16
Tema 1.1. CopaepxaHue y4e6HOro marepuana 2 OK 01
OcHoBHble 1. OCHOBHble XMMM4YECKMEe MNOHATUA M 3aKoHbl. [MpakTu4yeckas pa6ora Nel «OcCHOBHble
XnmMmn4deckune KOJIMYEeCTBEHHbIE 3aKOHbl B XMMUU U pacyeTbl MO ypaBHEHUAM XMMUYECKNX peaKkLun».
NOHATUA N (Xumnyeckni anemeHT. ATOM. FAgpo aTtoma, M30TONbl. ONEKTPOoHHasi obonoyka. JHepreTuyeckune 1
3aKOHblI, YPOBHM, NOAYPOBHWU. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OcobeHHOCTU pacnpeaeneHns
CTPOEHNE aTOMOB 3neKTPOHOB NO opbuTansamM B atoMax 9feMEHTOB MepBblX YeTblpEX NEepUOAOB. JNEKTPOHHas
XUMNYHECKNX KOHpurypaumnsa atomoB. OCHOBHbIE XUMUYECKME 3aKOHbI.
SneMeHToB MpakTuyeckasa pa6orta Ne1 «OCHOBHbIe KONM4YeCTBEHHbIE 3aKOHbl B XMMUM U pacyeTbl No

ypPaBHEHUAM XMMUYECKUX Peakununy.

OTHOCUTENbHbIE aTOMHas M MonekynspHaa Maccbl. MonsipHas macca. KonvyecTBO BellecTBa. 1

MaccoBasi gons BeuwiectBa. 3akoH ABoragpo. MonspHbin 06bem rasoB. OTHocUTENbHAA NMOTHOCTb

rasoB. PacyeTbl N0 ypaBHEHUSIM XUMUYECKUX PeaKkumi ¢ UCNOMb30BaHMEM MAaCCOBOW JONU BeLLecTsa,

obbema (HopManbHbIE YCITOBUS) ra3oB, KOJIMYECTBA BELLECTBA.
Tema 1.2. CopepxaHme y4ebHOro marepuana 2 OK 01
Mepuoanyeckun OK 02
3aKOH ” MnK2.3.
Mepuoanyeckas 2. MNpaktnyeckaa pab6ota No2. «U3yyeHMe nepuoanYECKUX 3aKOHOMEPHOCTEM U MUX MK 4.1
cuctema B3aMMOCBA3M CO CTPOEHMEM aTOMOBY.
XUMUNYECKNX Meprnogundeckasa cuctema xmmmnyeckmx anemenTos [.. Mengeneesa. CBA3b NepMOANYECKOro 3aKoHa
3M1IEMEHTOB n lNMeprvognyeckon CUCTEMbI XMMMUYECKMX OMEMEHTOB C COBPEMEHHOW Teopuen CTPOeHMs aTOMOB. 5
a. n. 3aKOHOMEPHOCTU M3MEHEHNS CBONCTB XMMUYECKNX INIEMEHTOB, 0OpasyeMbiX MU NPOCTbIX U CIIOXHbIX
MeHpeneesa, nx |BelecTB no rpynnaMm u nepuogam lepuoamyeckort cucteMbl. 3HaYeHUEe Neprvoanyeckoro 3akoHa u
CBA3b C cucTeMbl xummnyecknx anemeHtos [1.V. MeHgeneesa B passuTum Hayku.
COBPEMEHHOMN
Teopuen
CTPOEHNss aTOMOB
Tema 1.3. | CopepxaHue y4yebHOro matepmana 2 OK 01

11




CtpoeHue

3. CrtpoeHue BewecTBa U NpuUpoga XMMNYECKON CBA3MN.

BelluecTsa CtpoeHue BellecTBa. XumMmyeckass CBsA3b. Buabl XMMWYECKOW CBA3WM (KOBaneHTHas HenonspHas u
v fpnpona nonsipHas, MOHHagA, MeTannuyeckasi). MexaHuambl 0Opa3oBaHMS KOBariEHTHOM XUMWYECKOW CBA3M
XMUHECcKoN (obMeHHbIN M AOHOPHO-aKLEeNnTopHbIn). BogopoaoHasa cBs3b. BaneHTHOCTb. 3MNeKTpooTpuUaTenbHOCTb.
CBS3N. CrteneHb okucrneHus. NoHbl: KaTUOHbI U @HWOHbI.
MHoroobpasue
BELLECTB MpakTu4yeckan pab6ora Ne3. «CTpoeHue BewecTBa n NnpMpoaa XMMM4YeCKON CBA3NY.
[deMoHCTpauna mogenen Kpuctaninmyecknx peLleTok: MOHHOW (Xnopua HaTpus), aTOMHON (rpaduT m
anmas), MonekynsapHown (yrnekucrnbld ras, nog), Metannumyeckon (HaTpuin, marHuin, menp). PelueHne
npakTUYeCcKUX 3aJaHUA Ha COCTaBfEHUEe 3INEKTPOHHO-rpadudeckmux opmyn anemeHTos 1-4
nepumoaos.
Tema 1.4. CogaepxaHue y4e6Horo matepmana OK 01
Knaccudukauus, OK 02
N HOMEHKNaTypa 4. Knaccudukaums, 1 HOMeHKNnaTypa HeopraHM4eCcKknx BeLLecTB.
HeopraHn4ecknx  |Knaccudmkaumss HeopraHM4ecknx BellecTB. HomeHknaTtypa HeopraHmdeckmx BeLwecTB (oKcuibl,
BewecTs rmgpokcuabl, KUCnoThbl, conn). BellecTtBa MONEKYNAPHOro U HEMOJEKYISIPHOTO CTPOEHUs. ArperaTHbole
coCcTosiHMA BewlecTBa. Kpucrtannuyeckne u amopdHble BellecTBa. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. TuMbl KPUCTANMNUYECKNX peLlleToK (aTOMHasi, MorekyndpHasi, MOHHasi, MeTannuyeckas).
3aBMCUMOCTb CBOMCTBA BELLECTB OT TUMAa KPUCTANIMYECKON PELLETKN.
MpakTu4yeckasn pabora Ned4. kHomeHknaTypa HeopraHM4YeCKUX BELLECTBY.
PelleHne npakTMyecknx 3agaHuMi No Knaccudukaumum, HOMEHKNaType M XMMUYecKMM dopmynam
HEeopraHN4YeCcKNX BeLLeCTB pPasfnyHbIX KnaccoB (yrapHbl ras, Yriekucnbll ras, ammuak, ralleHas
N3BECTb, HeraweHas WM3BeCTb, NUTbeBas Coda W APYrMx): HasBaHUS BELLUECTB MO MeXAyHapOaHOW
(MKOMAK) wunu TpmBManbHOM HOMEHKNaType u cocTaBneHne ¢opMynbl XMMUYECKUX BELLECTB,
onpegeneHve NpuHagnexHoCTU K knaccy. ouck uHgopmaumm no HasBaHWAM, MAeHTUdMKaTopam,
CTPYKTYPHbIM dhopMynam. AHanm3 XMMMYecKorW MHGOpMauun, NofydaemMon U3 pasHbIX WUCTOYHWUKOB
(cpegcTB maccoBow MHdopmauun, cetb VIHTEpHET 1 apyrue).
Tema 1.5. CopaepxaHue y4e6HOro Mmatepuana OK 01
Tunbl  XMMUYECKnX 5. Tunbl XMMHUYECKUX peaKuumn
peakuui Xvmnyeckasa peakums. Knaccudukaums XMMUYECKMX peakuMn B HeOpraHM4yeckonm U OopraHu4eckomn
XUMUKU. 3aKOHbI COXpaHEHUST MAcChl BELLLECTBA, COXPAaHEHUS N NPEBPALLEHNS SHEPTUN NPU XMMUYECKNX
peakumsax. OKUCNMTENbHO-BOCCTAHOBUTENbHbIE peakuun (ypaBHEHUSI OKUCIEHUSI-BOCCTAHOBIEHUS,
CTEeNneHb OKUCMNEHWS, OKUCINTENb N BOCCTAHOBUTESb, OKUCIIMTENbHO-BOCCTAHOBUTESNbHbIE peakuun B
npupoae, NPon3BOACTBEHHbIX NPOLECCaXxX U XXU3HEAEATENbHOCTN OPraHM3MoB).
Tema 1.6. OcHoOBHOe coaepXxaHue OK 01
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CkopocTb 6. CKOpPOCTb XMMUYECKUX peaKkLun. 0K 02
XUMUYECKNX CkopoCTb peakuun, ee 3aBMCUMOCTb OT pPas3fnu4yHbiX (PAKTOPOB: MPUMPOAbl pearnpyroLmnx BeLecTs, MK 2.3.
peakumn. KOHLEHTpaUun pearnmpylowmx BeLecTB, TemnepaTypbl W nnowagn peakuMOHHOW MOBEPXHOCTW. 1 MK 4.1
Xummnyeckoe Tennosble 3 EKTbI XMMNYECKMX PeaKUUN: 3K30- N aHAoTepMmyeckne peakuumn. Ob6paTuMblie peakLumm.
paBHOBeCUe Xumnyeckoe paBHoBecue. PakTopbl, BAUSKOWME HA COCTOSHUE XMMMUYECKOrO  paBHOBECKS

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

MpakTnyeckana pab6ora Ne5. «BnusaHune pasnuyHbiX (pakTOPOB Ha CKOPOCTb XMMWUYECKOM

peakuumny».

PelueHne npakTMKO-OPUEHTMPOBAHHbLIX 3a4aHUMN Ha aHanu3 (PakTopoB, BAMUAIOLWMX HA U3MEHeHWe

CKOPOCTU XMMMWYECKOM peakunn. 3aBMCUMMOCTb CKOPOCTM XMMUYECKOW peakuum OT MpUCYTCTBUSA 1

KaTanu3aTopa Ha npumepe pasfoXeHus nepokcmaga BOAOpoda C MOMOLBK AMOKCuAa mMapraHua u

kaTanasbl. PelueHne npakTUKO-OpMEHTUPOBAHHbLIX 3aJaHU Ha npuMmeHeHue npuHumna Jle-LWartenbe

AN HaxoXOEeHWUsi HanpaBfeHUs1 CMELLEeHNS PaBHOBECUSI XMMWUYECKOW peakuun u aHanmns ¢akTopos,

BAUSIOLLNX HA CMELLEHNE XMMUYECKOrO PaBHOBECUS.
Tema 1.7. CopepxaHme y4ebHOro marepuana 4 OK 01
PacTBopbl, Teopus 7. PacTBOpbl, TEOPUS 3MEKTPONIMTMYECKON ANCCOLMALINM U NOHHbIN OOMEH. OK 02
ANEKTPONMTMYECKO | PacTBopbl. Buabl pacTBOpOB N0 CoAep)KaHUI0 pacTBOPEHHOro BelllecTBa. PactBopuMocTb. MNMoHATHE O OK 04
“ Auccounauun u|amucnepcHbix cuctemax. ICTUHHbIE 1 KonmnouaHble pacTBopbl. MaccoBasi oonsi BelecTBa B pacTBOpeE. |2 oK 07
MOHHbIN OBMeEH MoHATMe o BogopoaHOM nokasatene (pH) pacTBopa. AnekTponuTuyeckas auccoumaums. CunbHble u MK 2.3.

cnabble ANEeKTPONNUTLI, HEANEKTPONUTLI. Peakumm noHHoro obmeHa. NnK4.1

8. JlabopartopHasa pabota Ne1 «lpurotoBneHme pacTBOpOBY.

lNpurotoBrneHne pacTBOPOB 3afaHHOW MacCOBOW [Ofieln PacTBOPEHHOro BelecTBa, NpoBefeHue

peakuMn MoHHOro obmeHa, onpegeneHve cpedbl PacTBOPOB BELLECTB C MOMOLbIO YHUBEPCANbHOro 5

nHaukatopa (Kicnas, HenTpanbHasd, LwenoyvHas). 3agaHuMs Ha COCTaBMIEHWE MOHHbLIX peakuun.

PelueHne nNpakTUKO-OpMEHTUPOBAHHbIX PACYETHbIX 3a4aHui Ha pPacTBOpPbI, UCNOMNb3yeMble B ObITOBOM

1 NPOM3BOACTBEHHOWN AEATENbHOCTN YErl0OBEKA.
Pasgen 2. HeopraHnyeckasa xmumus 10
Tema 2.1. CopepxaHme y4ebHOro matepuana 8 OK 01
dunsmko- 9. MeTannbil. OK 02
XMMU4eckune MonoxeHne meTtannoB B [lepuognyeckon cucteme xmmmyeckux anemeHtoB. OCOBEHHOCTM CTpOeHus OK 04
cBoWcTBa 3NEeKTPOHHbIX obonoyek atomoB MeTtannoB. O6wme dusnyeckme cBoncTBa MeTannoB. Cnnasbl NnK2.3
HEOPraHN4YeckUx  |MeTannoB. JNEeKTPOXUMMUYECKUA paf HamnpshkeHUdn meTannoB. XUMUYECKMe CBOWCTBA BaXKHEWLLIMX NnK4.1
BeLlecTB MeTannoB (HaTpu, Kanuh, KanbUWi, MarHWM, anioMUHUKA, LUMHK, XPOM, >Xeneso, Medb) U KX

coeguHeHnin. Obwue cnocobbl NonyvyeHns MmeTannos. NpuMeHeHne MeTannos B ObITy Y TEXHUKE.

10. HemeTannsl.
lNonoxeHne HemeTannoB B [lepuognyeckon cucteme xmmumyecknx anemeHtoB .M. Menpeneesa wn|2

0COBEHHOCTN CTPOEHUs1 aToMOB. Pusnyeckne CBONCTBA HemeTarsioB. ANnoTponust HeMeTannoB (Ha
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npumepe knucrnopoga, cepbl, docopa n yrnepoga). Xnmmdeckne CBOMCTBa U MPUMEHEHNE BaXKHEMLLINX
HemMeTannoB (ranoreHoB, cepbl, a3oTa, pocdopa, yrnepoaa U KPeMHUS) U UX COeAUHEHNIA (OKCUAOOB,
Kucnopoacogepxalimx K1CroT, BOOOPOOHbIX COeaAnHeHUn). NprMeHeHne BaXXHEeNLWUX HemMeTannos 1
X COeaNHEHUN.

11. XuMmnyeckme CBOMCTBA OCHOBHbIX KITaCCOB HeOpraHM4ecKux.
leHeTMYyeckass CBA3b HEOPraHWYecKUX BeLLUeCTB, MPUHaANeXaliMx K pasnu4YHbIM  Kraccam.
3aKOHOMEPHOCTU B M3MEHEHUW CBOWCTB MPOCTbIX BELLECTB, BOOAOPOAHbLIX COEOVUHEHWUW, BbICLLUMX
OKCWAOB W rMapOKCUAOB.

12. MpakTnyeckaa pa6ora Ne6. «PU3NKO-XMMMUYECKMe CBOMCTBA HeEOPraHM4ecKnx
BeLecTBy.

CocTaBrneHne ypaBHEHUMN XMMWYECKUX peakunin C y4acTUeM MNPOCTbIX U CHOXHBIX HEeopraHU4ecKnx
BELECTB: MeTannoB M HeMeTansioB; OKCMAOB MeTansioB, HEMETansoB U aMOTEPHbIX 3NIEMEHTOB;
HEeOpraHM4yecknx KUCIMOT, OCHOBaHUMW U am@OTEpPHbIX TMAPOKCUAOB; HEOPraHUYeCcKUX COMew,
XapaKTepusyloLnx UX CBONCTRA.
Pac4éTtbl maccbl BewjectBa unm obbEMa rasoB Mo M3BECTHOMY KONMMYECTBY BeLLECTBa, mMacce wnu
06BbEMY OOHOrO U3 yyacTBYHOLIMX B peakumm BeLwecTB, pacyé€Tbl Maccbl (06béma, kormyecTsa
BellecTBa) MPOAYKTOB peakuun, ecrniv ogHO U3 BellecTB MMeeT npumecu. PelueHne npakTuko-
OPVEHTMPOBAHHbLIX 3adaHWA Ha CBOWCTBa, COCTaB, MofydYeHne K BGesonacHoe UCNoSb3oBaHMe
Ba)XXHEMNLLUMX HEOPraHNYeCcKnx BewecTs B ObiTy U NpodheccroHanbHOW AeaTeNbHOCTY YenoBeka.

Tema 2.2. CogaepxaHue y4ye6HoOro matepumana OK 01
Vinentudukauns 13. NTa6opaTtopHas pa6oTta Ne2 «MaeHTUdMKaLUA HeOpraHU4YEeCKMX BELLECTBY. OK 02
HEOPTraHUYeCKNX | peljeHne akcnepuMeHTanbHbIX 3a4ay MO XMMWYECKMM CBOWCTBAM MeTannoB M HeMeTannos, no OK 04
BELLEeCTB pacno3HaBaHWO U NOSy4YEHUIO COEQUHEHMIA METANOB N HEMEeTannoB (B3aMMOAENCTBME rmapokcmaa

anioMUHMA C pacTBOpaMu KUCMOT M wenoyen,). NoeHTudurkaumsa HeopraHM4eckMx BELLECTB C

MCNONb30BaHMEM WX  (PUBNKO-XUMUYECKMX CBOWCTB, XapaKTEePHbIX Ka4YeCTBEHHbIX pPeakuun.

KauecTBeHHble peakunn Ha cynbdaT-, kapboHaT- U XNopua-aHNUOHbI, Ha KaTUOHbLI METansIoB U KaTUOH

AMMOHWSI.
KoHTponbHas 14. KoHTponbHaa pa6orta Ne 1-2 CTtpoeHue BellecTBa U XMMUUYeCKue peakuuun. CBomucTBa
pa6orta Ne 1-2 HeopraHu4yeckux BewecTs (No pasgeny 1, 2)
Paspen 3. TeopeTnyeckne 0CHOBbI OPraHM4eCKon XMMmmum
Tema 3.1. CopepxaHme y4ebHOro matepuana OK 01
Knaccudpmkauus, 15. Knaccudumkaumsa, ctpoeHue n HOMeHKnaTtypa opraHu4ecKkux BeLwecTB.
CTpoeHue n|MpegmMeT oOpraHMYEecKom XMMUU: €€ BO3HWKHOBEHWE, Pas3BUTME W 3HAYEHME B MONYyYEHUM HOBbIX
HOMeHKnaTypa BELLECTB U MaTtepmanoB. Teopusi CTPOEHUS opraHndecknx coegmHeHmin A.M. bytnepoBa, eé OCHOBHbIE
OpraHn4ecknx nonoxeHus. CTPYKTypHble hopMynbl OpraHuyeckux BewecTs. 'omonorusi, nsomepusa. Xumudeckas
BeLlecTs CBSA3b B OPraHNYEeCKMX COEANHEHUAX: KPaTHbIE CBSA3UW, O- U TT-CBA3W. [1peacTaBneHme o knaccudukaumm
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opraHuMyecknx BellecTB. HomeHknatypa oOpraHM4Yeckux COEeAMHEHWA (cuctemaTtuyeckas) U
TPUBUANbHbIE HAa3BaHWS Ba)KHENLIMX NPEeACTaBUTENEN KIaCCOB OPraHNYeCcKUX BELLECTB.

16. NMpakTuyeckasa paborta Ne7 «HomeHknaTtypa opraHM4eCKuxX BeLLecTBY.

O3HakoMneHune ¢ obpasuamm opraHMYecKnx BELLECTB M MaTepManamm Ha ux OCHOBE, MoAEeNMpoBaHme
MOJSIEKYNl OpraHuM4eckMx BeLLecTB, HabngeHne U onucaHve [OeMOHCTPAUMOHHBLIX OMbITOB MO
NnpeBpaLLeHN0 OpraHMYecknx BELLECTB NpW HarpeBaHuu (MnaeneHue, oOyrnvMBaHME W TOpPEHME).
CocTaBneHme MOfHbIX M COKPALLEHHbIX CTPYKTYPHbIX (DOPMYIST OpraHMYeckuMx BELLECTB OTAENbHbIX
KnaccoB, MCMOMNb3yd WX HasBaHWs MO CUCTEMATUYECKOW U TPMBMANbHOW HOMEHKNaTtype (3TUMeH,
aueTuneH, rmuuepuH, deHon, dopmanbgern, YKCycHas KucnoTa, rnvumH). PacdeTbl npocTtenlen
dopMynbl OpraHN4eckon Monekynbl, MICX0Asa U3 aneMeHTHoro coctasa (B %)

Pasgen 4. Yrnesogopoabl

10

Tema 4.1.
Yrnesogopoabl MU
nx NpUpPoaHbIe
NCTOYHUKN

CopepxaHme yuebHOro matepuana

17. MpepenbHble yrneBoaopoAabl (ankaHbl).
MpenenbHble yrneBogopoabl (ankaHbl): COCTaB M CTPOEHWe, romonormdeckun psg. MetaH mn aTaH:
COCTaB, CTPOEHMe, (P1M3n4eckme N XMMmnyeckmne CBOMCTBa (peakuun 3ameLLeHns U ropeHns), NonyyvyeHne
N NpUMEHeHue.

18. HenpepenbHbie yrneBoaopoAbl (ankeHbl, ankagueHsbl).
AmnKeHbl: COCTaB W CTPOEHWe, TFOMONOrMYeckui psa. OTUMEH UM MPOMNWUMEH: COCTaB, CTPOEHME,
dum3myeckne M XUMMYECKME CBOWCTBA (peakumn rumapupoBaHUsl, ranoreHMpoBaHUsA, rugpartaumu,
OKUCNEHNSA N NONUMEPM3aLmMm) Nosly4eHne n NpUMeHeHne.
AnkagueHbl: OytagueH-1,3 n metunbytagmeH-1,3, XuUMMYECKOe CTPOEHMEe, CBOWCTBa (peakuus
nonumepusaumm), npuMeHeHue (4ns CUHTE3a NPUPOAHOIO N CUHTETUYECKOrO Kayyyka U PEe3uHbI).

19. HenpepenbHble yrnesogopoabl (ankuHbl).
AnKuHbI: cocTaB M OCOBEHHOCTU CTPOEHWUSA, roMoriormdeckui psg. AuUEeTUneH: CocTaB, XMMUYECKoe
CTpOeHne, U3NYeckme un XMMUYECKMe CBOMCTBA (peakuuMu TruapupoBaHusi, ranoreHMpoBaHus,
rmgpataumm ropeHus), nosydyeHne n npumeHeHve (UCTOYHMK BbICOKOTEMMEPATYPHOro nraMeHn Ansg
CBapKM 1 pe3Kkn MeTarnsos).

20. ApomaTuyeckue yrnesogopoabl (apeHbl). MpupoaHblie MICTOYHUKM YINeBOAOPOAOB.
BeHson wn Tonmyon: cocTtaB, CTpoeHue, U3MYECKne U XuUMUYecKMe CBOWCTBA (peakuuu
ranoreHMpoBaHUs U HUTPOBaHUSA), NONydeHe U NpuMeHeHne. TOKCUYHOCTbL apeHoB (BrusiHne 6eHsona
Ha opraHuam 4yenoseka). [eHeTudeckass CBSA3b Mexay Yrrnesogopodamu, npuHagnexawumm K
pasnuyHbIM Knaccam. NpupoaHble MCTOYHMKKU YrieBoaopoaoB. [pupoaHbIv ra3 u NonyTHble HeTAHbIE
rasbl. HedpTb 1 eé npoucxoxaeHme. Cnocobbl nepepaboTkn HeddTU: NEeperoHKa, KPEKMHI (TEPMUYECKNNA,
KaTanutuiecku), nuponus. MpoaykTel NnepepaboTkn HedTU, NX NPUMEHEHNE B NPOMbILLUNEHHOCTU U B
6bITy. KaMeHHbIW yronb 1 NpoayKTbl ero nepepaboTku.

OK 01
OK 02
OK 04
MK2.3
MK 4.1

15




Tema 4.2. CogaepxaHue y4e6Horo matepuana OK 02
®uznko- 21. Na6opaTtopHas pa6oTta Ne3 «CBoncTBa yrnesoaopoaosy. OK 04
XMMUHECkIe TpuBManbHas M MeXAyHapoaHasi HOMEHKNaTypa, XUMUYEcKMe CBOWCTBA, Cnocobbl MOMyyYeHWs
ceoncTea yrneBogoponoB. [lonyyeHne 3TWNEHA UM W3yYeHUe ero CBOWCTB. MogenupoBaHvWe Mornekyn W 2
YIMIEBOAIOPOAOB |y mpyeckunx NpeBpaLLeHUi YINeBOAOPOAOB W ranoreHonpon3BOAHbIX.
Paspnen 5. Kucnopoaocoaepxatume opraHn4eckue coeanHeHus OK 01
Tema 5.1. CopnepxaHue y4ye6Horo matepuana oK o7
CnunpTbl. ®eHon
22. CnupTbl

MpeaenbHble OHOATOMHbIE CMUPThLI (METaHON W 3TaHon): CTPOEHWE, U3NYECKMe U XUMUYECKMe

CBOWCTBA (peakumMn C akTUBHbIMKM MeTannamu, ranoreHoBoAopoaaMn, FOPeHUe), MPUMEHeHMe.

BooopoaHblie CBA3M Mexay Moriekynamu cnmptos. ®uanonormyeckoe AeNcTBMe MeTaHorna 1 ataHona

Ha OpraHu3m Yyernoseka.

MHOroaToMHbIe CPTbI (3TUNEHIAKOSb U MMULIEPUH): CTPOEHME, (DU3NYECKME N XMMUYECKUE CBOMCTBA

(B3aMmopencTeme Co LUEMOYHLIMU METarNaMun, Ka4ecTBEHHas peakumMsi Ha MHOroaTOMHbIE CrMPTb).

dusnonormyeckoe AenNCTBME Ha OpraHnam Yernoseka. [MpuMeHeHne rmuuepuHa n 3TUMNEHTTMKONS.

®deHon. CTpoeHne mMonekynbl, U3NYECKNEe N XMMUYECKME CBOMCTBA (peHona. TOKCUYHOCTL heHona,

ero mnsnonornyeckoe AeENCTBME Ha opraHmam Yenoseka. [pnmeHeHne deHona.
Tema 5.2. CogaepxaHue y4ye6HoOro matepumana OK 01
AnbAernapl. 23. Anbgernabl U KETOHbI OK 02
KapboHosbie Anbgernabl U KeToHbl (popmanbaerua, aueTanbaerns, aueToH): CTpoeHue, dusnyeckue 1 OK 04
KNCnoTel. XUMUYECKNE CBOWCTBA (PeaKLMU OKUCIIEHUS! U BOCCTAHOBIIEHMUS!, KAYECTBEHHbIE peaKkLmn), nonyyeHme
CnoxHble acpupel |, NpUMeHeHve.

24. Kap6oHoBble Kncnotbl. 2Knpbil.

O[HOOCHOBHbIE NpefenbHble KapboHOBbIE KUCMOTbI (MypaBbUHAs M YKCYCHasi KUCMOThbI): CTPOEHue,

dmsmyeckne n xmmmdeckne cBoncTea (obLime CBOMCTBA KUCMOT, peakuusa atepudunkauun), nonyvyeHme

U npumMeHeHne. CTeapmHoBas 1 ONemHoBas KUCMOTbI KaK NpeacTaBUTeNN BbICLUMX KapBOHOBbLIX KUCHOT.

Mbina Kak conu BbICLUNX KAPOOHOBBLIX KACIIOT, X MOtOLLIEe OENCTBMIE.

CnoxHble adupbl Kak nNpou3BoAHble KapbOHOBLIX KUCAOT. MAponuM3 CroXHbIX 3upoB. XKupsbl.

'noponuns Xunpos. NprumeHeHne XnpoB. bronormyeckasa posib XXUPOB.
Tema 5.3. ConepxaHue yuye6Horo matepmana OK 01
YrnesoAbl 25. MoHocaxapuabl OK 02

OK 04

Yrneesoabl: cocTas, knaccudukaums yrneBogoB (MOHO-, Ou- M nonucaxapugbl). [nwokosza —
NPOCTENLNIA MOHOCaxapua: OCOBEHHOCTN CTPOEHUS MOJEKYIbl, (PU3NYEeCKMe U XMMU4eCcKne CBOMCTBa
rNoKo3bl (B3anmogencTteme ¢ rugpokcugom meaum (Il), okucneHne ammmavHbiM pacTBOPOM OKCuAa
cepebpa (l), BoccTaHOBnEHME, BpoXKeHMe TMOKO3bl), HAXOXOeHNe B NpuMpoae, NPUMEHEHME TNHOKO3bl,
Buonornyeckasa posb B XU3HEeOEeATENbHOCTU opraHu3Mma vyernoBeka. PoTocmHTes. PpykTo3a Kak u3oMep
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rMHOKO3bI.

26. ucaxapuabl, nonucaxapuvabl
Caxaposa — npeacTaBuTenb AuMcaxapuaoB, MAPONM3 caxaposbl, HaxoXaeHue B npupoae M
NpUMEHEHMe.
Monucaxapuabl: Kpaxman W Uuennionosa Kak npupoaHble nonumepbl. CTpoeHMe kpaxmana wu
Lennonossl, usndeckme U XMMMYeCcKMe CBOMCTBA Kpaxmana (rMaponi3, KadecTBeHHas peakums C
nogom).

Tema 5.4. CopaepxaHue y4ye6HOro matepuana OK 01
®uauko- 27. MpakTuyeckass pa6ota Ne8. «HoMmeHknmaTypa KMUCMOpPOAOCOAEPXKALIMX OPraHMYeCKUX OK 02
XMMM4ecKme CoeanHEHNity. OK 04
ceoncTea TpvBManbHas U MEXAyHapoaHAs HOMEHKNATypa, XMMUYECKUe CBOCTBA, CNocobbl MONyYeHUst CIMPTOB
KNCNOPOAOCOAEPX | theHonoB, kapGOHOBBIX KUCIOT U 3UPOB, anbaernaoB U KeTOHOB. COCTaBneHne cxem peakumii (B
awmx TOM 4ucne no NpeanoXeHHbIM Lienovkam npeBpaLleHnii), XxapaKkTepuayrLmnx XMMUYECcKne CBOMCTBA
OpraH4ecknx KMCMOPOA0COAEPKALLMNX OPraHNYECKUX COEAMHEHWIA.
coeanHeHnn 28. MpakTnyeckasn paboTta Ne9. «Xnmnueckne n cdn3myeckue  cBomncTBa

KMcnopopocoaepXawmx opraHn4eCcKux coeauHeHus ».

lMpoBeneHue, HabnogeHne n onucaHme 4eMOHCTPALMOHHBIX OMNbITOB: FOPEHNE CNUPTOB, KAYECTBEHHbIE

peakuMn O4HOATOMHbIX CNUPTOB (OKMUCNEeHWe aTaHona okcugom meawn (Il)), MHOroaToMHbIX CNMPTOB

(B3amopencTeme rnuuepuHa ¢ rugpokenagom meaun (1)), anbgermgoB (OKUCNEHME aMMUAYHbIM

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

N3y4yeHne CBOWCTB PacTBOpa YKCYCHOW KUCMOThI.
Pasgen 6. AsoTcogepalwiue opraHn4eckmne coeguHeHus OK 01
Tema 6.1. CogaepxaHue y4ye6HOro matepuana 85 83
AMVHbI. 29. AMUHBbI. AMMHOKMCNOTLI. Benku
AMVHOKUCIIOTI. AMUHBLI: MeTWNaMMH — MpOCTellnii NpeacTaBUTeNls aMUHOB: COCTaB, XUMWYECKOe CTpOeHue,
Benku br3nYEecKMe N XMMUYEcKNe CBOIICTBA, HaXOXaeH e B Npupoae.

AMUHOKUCNOTBI KaK amoTepHble opraHnyeckue coeuvHeHus. dusndeckne n xmmudeckne CBOMCTBA

aMUHOKUCIIOT (Ha npuMepe rmuumHa). bronornyeckoe 3HaveHne ammnHokMcnoT. MenTuabl.

benkn kak npupogHble nonumepbl. [lepBuyHasa, BTOpMYHAs W TpeTMYHas CTPyKTypa OGenkos.

XvMunyeckune cBoncTBa 6eNKoB: rmaponm3, AeHaTypaumsi, Ka4eCTBEHHbIE peakumm Ha Benku.

30. [Mpaktnyeckaa pabotra Ne10. «CeoncTBa asoTocogepXkawyx OpraHUYecKux

coeAuHEeHUun».

dnsnyeckme n XmmMmyeckme CBOMCTBaA aMUHOB (peakumn C KUCNoTamMu U rOPeHnst) 1 aMUHOKMUCAOT (Ha

npuMmepe rmuumHa). HabniogeHne n onvcaHne OEeMOHCTPALUMOHHBLIX OMbITOB: AeHaTypauusa Genkos

NPy HarpeBaHUK, LIBETHbIE peakunn 6enkos.
Paspen 7. BoicokomoneKkynspHble coeauHeHuns OK 01
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Tema 7.1. 31. MpakTn4yeckasn paboTa Ne11. «CuHTE3, aHanus 7] Knaccudukauumsa OK 02
Mnactmaccel. BbICOKOMOJEKYNSAPHbIX COeAUHEHUNY. OK 04
Kayuyku. BorniokHa | OCHOBHbLIE MOHATMS XUMWUW BbICOKOMOJSEKYNAPHBIX COEOUHEHUN: MOHOMEP, MONUMEpP, CTPYKTYpPHOE OK 07
3BEHO, CTeneHb MNoNuMMepu3aumu, cpegHsisi mornekynsapHas macca. OCHOBHble MeToAdbl CUMHTE3a NnK2.3
BbICOKOMOSIEKYNSPHbBIX COEAMHEHUA — nonuvMmepmsauua 1 nonukoHaeHcauusi. OsHakoMneHue ¢ (2 MK 4.1
o6pasuamu NPUPOAHBIX M UCKYCCTBEHHbLIX BOSTOKOH, MacTMacc, kKay4yKoB: nnactMacchl (MONINMITUNEH,
NONUNPONUNEH, MNONIMBUHUNXIIOPUG, MNOMUCTUPON); HaTypanbHbIA W CUHTETUYECKME  KayudyKu
(6yTagneHoBbIN, XOPONPEHOBbLIA U U30OMNPEHOBLIN); BONOKHA (HaTypanbHble (XJSTONOK, WepCTb, LWETK),
NCKYCCTBEHHbIE (aLieTaTHoe BOSIOKHO, BUCKO3a), CUHTETUYECKME (KarnpoH M NaBCcaH).
KoHTponbHas 32. KoHTponbHas paboTta 3 CTpyKkTypa u CBOMCTBa OpraHM4ecknx BewecTs (Nno pasgenam 3-7) 2
pabora 3
MpodpeccnoHanbHO opueHTUpPOBaHHOE coAaepKaHue (coaepkaHue NpUKNagHoro Moayns)
Pazpen 8. Xumusa B 6bITy 1 NPON3BOACTBEHHOM AeATeNIbHOCTU YerloBeKa
33. Xumunyeckne TexHonorum B noBceaHEBHOM U npodeccnoHanbLHON AeATeNIbHOCTU YenoBeka. OK 01
MpaBuna akonornyeckn uenecoobpasHoro noseaeHns B BbiTy 1 TPyAOBON AeATENbHOCTM B LENSX COXpaHeHUs OK 02
Tema 8.1. CBOEro 300pOBbS W OKpyXarwLlerh MpuMpoaHON cpedbl, OMacHOCTb BO3OEWUCTBUA HA XUBble OpraHU3mbl OK 04
XyMUYeckue OpraHM4ecknux BeLLEeCTB OTAEeNbHbIX KrnaccoB (yrneBodopoAbl, CNWPTbl, (EHOMbl, XIOpPOpraHnyeckue OK 07
TEXHONOMMM Npou3BOAHbIE, anbaernasl 1 ap.), nokasatesib NpeAesnbHo uogycmmoﬂ KOHLEHTpaLum 1 ero 1cnonb3osaHue. MK2.3
B NOBCENHEBHOI Ponb xvuMumn B 06ecneyeHmmn sKonormyeckon, SHepPreTUHEeCKon 1 NULLEBON §e30naCHocm, pasBUTUM MEeAMNLMHBI, MK 4.1
CO3[aHNM HOBbIX MaTepuarnos (B 3aBUCUMOCTY OT BUAa NPOdECCUOHANbHOM OEATENBHOCTU), HOBbIX UCTOYHUKOB |2
4 3Heprnu (anbTepHaTUBHbBIE UCTOYHWUKN SHEPTUN).
':'pod)ecc”o"'a”b”o XuMmus 1 300poBbe YernoBeka. TMOHATME O HayuyHbIX METOAAX MO3HAHWS BELLeCTB M XUMUYECKUX peaKLui.
N AeATENbHOCTWN| Mpepcrasnenns 06 OGLWMX HAyYHbIX MPUHLMNAX MPOMBILMIEHHOTO MOMYYEHUs] BaXHEWWMX BelecTB (Ha
4YeroBeka npvMepax Nnpon3BoACcTBa aMMuaka, CEpPHOM KMCMNOTbI, MeTaHona).
Xumusi 1 340poBbe YeroBeka: npasuna 6e3onacHoro MCNonb30BaHUSI NIEKAPCTBEHHbLIX NMpenapartos, ObITOBOW
XUMUU B MOBCEAHEBHOMN XU3HW.
34. Mpaktnyeckas pabota Ne12. «[lpumeHeHue XMMUYECKUX BELLECTB U TEXHOJNIOTUN C Y4eTOM OK 01
oyaywen npoceccnoHanbHON AeATEeNIbHOCTUY. OK 02
PeweHne kenc-zagay no Temam: MuLLeBble MNPOAYKTbl, OCHOBbl PaLMOHANbLHOrO MUTaHUSA, BaXHeulve OK 04
CTPOUTENbHBLIE W KOHCTPYKUMOHHbIE Martepuarnbl, CernbCKOXO3ANCTBEHHOE MNPOU3BOACTBO, Kpacku, cTekno, |2 OK 07
Kepamuka, martepuanbl AN SMNEeKTPOHUKM, HaHomaTepuanbl, TEKCTUNbHbIE BOMOKHA, WCTOYHWKU 3HEPruw, MK 2.3
OpraHu4eckne M MuHeparbHble YOOOpeHUs, NEKApPCTBEHHbIE U KOCMETUYeCcKne npenaparbl, 6biToBas xumwus, MK 4.1
MaTepuanbl U3 UCKYCCTBEHHbLIX M CUHTETUYECKNX BOJTOKOH.
35. MpakTtuyeckas pa6oTta Ne13. 3awmTa KeMcoB.
Bawwurta: [lpenctaBneHne pe3ynbTaToB peLleHMst Kenc-3agad B dopMe MuHU-goKnaga (gonyckaetcs |2
NCNosb30BaHne rpadn4ecknx 1 NPe3eHTaUMoHHbIX MaTeprarnos).
36. MpomexyTo4Has aTTecTauua no agucumnnuHe (anddepeHUnpoBaHHbIA 3a4eT) 2
Bcero 72
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3. YCNOBUSA PEAJIU3ALIMU MPOIPAMMbI OBLLEOBPA3OBATEJIbHOMN
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 y4yebHOro kabuHeta (HarnsgHble nocob6us): Habopbl
LIApPOCTEPXKHEBBLIX MOAENen MOMeKyrn, MOAEeNnu KpUCTannyeckmx peLleToK, KOomneKLmm
MPOCTbIX U CIIOXHbIX BELLECTB U/UNN KOSNEKUUN NMONMMEPOB; KOMNNEKUNA ropHbIX Nopos,
MW MuHepanos, Tabnuua  MeHgeneeBa, y4yebHble  unbMbl,  LMdpPOBbIE
obpasoBaTtesibHble pecypchbl.

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

O6opynoBaHue nabopatopum UM pabouyumx mMecT nabopaTopum: MEH3YPKM,
NUNeTKU-KanenbHUUbl, TEPMOMETPbI, MUKPOCKOM, nynbl, NpeAMETHble N MOKPOBHbIE
cTekna, nraHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKMNAHHbIE NPOOMPKK, Ppe3NHOBbLIE NPOOKM, hoHapUKK, HABOP PeakTUBOB, CTEKNSHHbIE
nanoyku, WTaTuBbl ANsi NPOOUPOK; MEpPHbIE LUMANHAPLI, BOPOHKM CTEKISIHHBIE, BOPOHKM
aenutensHble uunuHapudeckue (50-100 mn), cTynku ¢ nectnkom, oapdopoBbIe YaLlKu,
NMHUETBbI, (UnbTpbl OymakHble, BaTa, Mapns, 4YacoBble CTeKna, 3NEeKTPONSUTKM,
nabopaTtopHble WTaTuBbl, CMMPTOBbIE FOPENKM, CNUYKK, NPUBOP ANA NonyyYeHnst ra3oB
(vnn npobBupka c rasooTBOAHON TpyOKOW), OepxaTenu Ans nNpobupok, CKNAHKM Ans
XpaHEeHUs1 peakTMBOB, pa3gaToudHble NOTKU; xummndeckmne crakadbl (50, 100 n 200 mn);
LwnaTenu; NMHUETbI; TUrenbHble LWWMLUbl; CEKyHOOMEepbl (TanMepbl), MepPHblE NPOBUPKK
(Ha 10-20 mn) n mepHble konbbl (25, 50, 100 n 200 mn), BoasiHas GaHa (Mnn
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 Ons TUTpoBaHWUA, MeauuuHckue wnpuubl Ha 100-150 mn, nabopaTopHble
n/vunn aHanuTuyeckne BecCbl, pH-mMeTpbl, CywunbHbIM WKadg, n ap. nadopatopHoe
obopynoBaHue.

3.2. UudbopmaumoHHOe obecneyeHne peanusayum nporpaMmmbi

1. Ona 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 U3gaHus.

2. PekomeHnayeMble neyvyaTHble M3gaHus no peanuiauumm obueobpaszoBaTenbHON
ANCUMNIIWHBbI  NpeAcTaBneHbl B  METOAMYECKMX PeKoMeHOauusax 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,

TECTUPOBAHMNA, a Takke BbINOMHEHMA OOyYalLWMMNCA WHAUBMAYANbHbLIX 3agaHun,
NPOEKTOB, uUccrneaoBaHun. PesynbTaTbl 0byveHus onpegenstoT, 4to obyvatowmecs
AOMKHbI 3HAaTb, NMOHUMAaTb U AEMOHCTPUPOBATL MO 3aBEPLUEHNN N3YHEHUS OUCLMMINHDI.
[Ona dopMMpoBaHUSA, KOHTPONA M OLEHKM pe3ynbTaTOB OCBOEHUSA Yy4eGHOM
ANCUMNIIMHBI  UCMONb3YeTCA CUCTEMa OLEHOYHbIX MEPONpUATUN, NpeacTaBngaloLlas
cobon komMnnekc y4ebHbIX MEPONPUATUI, CONAcoBaHHbIX C pedyrnbTataMu obyvyeHus u
cchopmynunpoBaHHbIX ¢ yyetom PIrOC COO (npegMeTHble peaynbTaTthl MO AUCUUNIIMHE)

n ®rocC Cro.
Ne | OK/MK Monynblhl::sneane PesynbTaTt 06y4eHus Tunbl OLLEHOYHbIX MEPONPUATUI
| OcHOBHoOe coagepXxaHue
1 Pazgen 1. PopmynupoBaTb
TeopeTnuyeckue 6a3oBble NOHATUA U
OCHOBbI XMMUMU 3aKOHblI XMMUUN
1.1 [OK01 |[OcHoBHbIE OcHoBHblE 1. Tect «CTpoeHME aTOMOB XMMNYECKNX
XUMU4eckme KONMYeCTBEHHbIE 3NEeMEHTOB U NPUPOAAa XMMUYECKOW CBA3UY.
MOHATUA U 3aKOHbI, [3aKOHbI B XMUU U 2. 3agayu Ha cocTaBrieHne XMMUYECKMX
CTPOEHME aTOMOB pac4yeTbl No dopmyn ABYXaTOMHbIX COEANHEHUN
XUMNYECKNX ypaBHEHUSIM (okcmpos, cynbuaos, rmapuaos u T.0.).
3N1eMEHTOB XUMUYECKUX peakumiy». |3. 3agaHns Ha NCMoNb30BaHNE XUMUYECKOM
CYMBOJTMKN N Ha3BaHWI COEQMHEHWUI MO
HOMEHKNaType MeXayHapOA4AHOro cok3a
TEOPETMYECKON U NPUKNAAHON XUMUUN U
TPUBMAnbHbIX Ha3BaHWU ANSA COCTaBMNEeHUA
XUMUYECKNX bopMyn coeanHeEHNN
OTAENbHbIX KIaccos.
1.2 [OK 01 [[Nepuogunyeckun XapaktepusoBaTtb 1. MNMpakTnyeckne 3agaHns Ha ycTaHOBNEHWE
OK 02 |3aKOH 1 XUMUYECKNE 3NEMEHTbI |CBA3W MeXAY CTPOEHneM aTtoMoB
MK 4.2 |leproanyeckas B COOTBETCTBUM C UX  |XMMUYECKUX 3NIEMEHTOB U NEPUOANHECKNM
MK 4.3 |evicrema nonoXxeHvem B N3MEHEHMEM CBONCTB XMMNYECKNX
XUMNYECKNX y o
5NEeMEHTOB nepuoanYecKom 3N1EMEHTOB U UX COEAMHEHUI B
[. V. MeHpeneesa, |CUCTEME XUMUYECKUX  |COOTBETCTBUM C MONTOXEHUEM
UX CBSI3b C anemeHTos [1./. Meproanyeckon cucteme.
COBPEMEHHOV Menneneesa 2. [paKT1KO-OpUEHTUPOBAHHbIE
TEOopUeit CTPOeHUs TeopeTnyecKkne 3aaHns Ha xapakTepmsaumto
aTOMOB XMMUYECKnx anemeHToB: «MeTtannunyeckue /
HemMeTannmyeckme CBOMNCTBA,
3ANEKTPOOTPULATENBHOCTb N CPOLCTBO K
9NEKTPOHY XMMUYECKNX INIEMEHTOB B
COOTBETCTBME C UX INEKTPOHHBIM CTPOEHUEM
1 NONOXEHMEM B NEPUOLNYECKON CUCTEME
xumMmmndeckux anemerHToB .. MeHgeneesa»
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1.3 [OK01 | CTtpoeHnue CoctaensaTb 1. Tect «CTpoeHne aToOMOB XMMUYECKNX
BellecTea XrMmnyeckue opMynbl |3r1IeMEHTOB U NMpUpoaa XMMUYECKOW CBA3NY.
W npupoAa coeaVHeHWN B 2. 3agaun Ha COCTaBNEHNE XMMMNYECKUX
)I\(/IMHN(I)VrI:gg:)%V;v?eB%w COOTBETCTBUN CO bopMyST HEOPraHNYECKUX COEeaNHEHWNIA. )
BELLECTB cTeneHblo okncnenns 3. 3agaHna Ha I/ICI'IOJ'Ib?OBaHVIe XI/IMVI/I'-IeCKOVI
XUMUNYECKNX CYMBOJIMKN N Ha3BaHWI COEQMHEHWU MO
3N1eMEHTOB, UCXOAS U3 |HOMEHKNaType MeXxayHapoaHoro corsa
BarieHTHOCTM U TEOPETUYECKOW U NPUKINAZHON XUMUA U
3ANeKTpooTpULATENBHO |TPUBMANbHbBIX Ha3BaHWUA AN COCTaBMEeHUs
CcTn XMMUYECKNX hOPMYIT HEOPraHUYECKNX
COeMHEeHWU OTAENbHbIX KNacCcoB.
1.4 [OK01 [Knaccudukaums, [asatb HasBaHua no |1. TecT «HomeHknaTypa 1 Ha3BaHue
OK 02 |1 HOMeHKnartypa HOMeHKnaType HeopraHU4yecKnx BELLLECTB NCXOASA U3 UX
HEOpraHN4ecknx MeXOyHapOAHOro XUMUYECKON POPMYIIbl UMK COCTaBMEHME
BeLlecTs COO3a TEOPETMYECKON [XMMMYECKOM DOPMYIbl UCXOASt U3 HAa3BaHUA
1 NPUKIIagHON XUMUK U |BELLecTBa N0 MEXAYHapO4HON nnm
TpuBManbHble TPUBMANbHOW HOMEHKNaType»
Ha3BaHUSa Ans
COCTaBreHus
XUMUYECKNX hopmyrn
HeopraHn4eckmx
COeNHEHUN
OTAErbHbIX KI1acCoB.
1.5 [OK 01 |[Tunbl xumuyeckux |CoctaBnaTb 3agayn Ha cocTaBeHMEe ypaBHEHWUN
peakuun XMMUYECKUE peakuun 1 |peakumi:
onpeaendatb Tun — COeAVNHEHUS, 3aMeLLEHNs, Pa3foXeHNs,
peakuui obMmeHa;
— OKUCIUTENbHO-
BOCCTaAHOBUTENbHbIX peakumm ¢
NCNonb3oBaHWEM METOAA SNEKTPOHHOIO
GanaHca.
2. 3apgayn Ha pacyeT MaccChbl BeLLecTsa Unm
obbéma
rasoB MO M3BECTHOMY KONMYECTBY BELLECTBA,
mMacce unm o6bLEmMy OHOro 13 y4acTBYHOLLNX
B peakuun BeLLeCTB; pacyéThbl
mMacchl (06bEma, KonnyecTea BeLLECTBa)
NPOAYKTOB peakuun, eCnn ogHoO 13 BELLLECTB
nmeeT npumecu
1.6 [OK01 |[CkopocTb XapakrepusoBaTb MpakTMKo-OpNEHTUPOBAHHLIE TEOPETUYECKNE
OK 02 [XMMWNYECKNX BIsiHNE 3a4aHus Ha aHanm3 akTopoBs, BIIUSOLLNX
MK 4.2 |Peakumii. KOHLEHTpaLum Ha U3MEHEeHMEe CKOPOCTU XMMMUYECKOM
MK4.3 ;(:QAH”;;:(;(V?: pearvpyroLmx peakuunn. MNpakTuKo-opneHTUpoBaHHbIE
MK 5.4 BELLECTB U 3adaHus Ha NpuMeHeHue npuHuuna Jle-

TemnepaTtypbl Ha
CKOPOCTb XMMNYECKNX
peakuuin
XapaktepusoBaTb

LLlaTenbe ans HaxoxaeHus HanpaslieHnda
cMmelleHna paBHOBeECHUA XUMNYECKON
peakumn n aHanmns q.)aKTOpOB, BNUAKOLLNX Ha
cMmelleHne XxmMmmn4eckoro paBHoeecus
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BNUSHWE U3MEHEHNS
KOHLUEeHTpauum
BELLEeCTB, peakumm
cpenpbl M TeMnepaTypbl
Ha cmeLleHne

XUMNYECKOTO
paBHOBeCUS
1.7 [OK01 [PactBopbl, Teopus |CocTtaBndatb 1. 3agaHua Ha cocTaBneHne MoneKynsapHbIX
OK 02 |3NeKTPONUTUHECKON |ypaBHEHWS N NOHHBIX peakuun ¢ y4acTmem KUCnor,
OK 04 |Avccoumaumn n XUMWUYECKMX PEaKLMM  |OCHOBAHWIA 1 COMEN, YCTaHOBNEHNE
OK 07 ([VOHHEIN obmeH MOHHOro obmeHa ¢ N3MEHEHMS KUCNOTHOCTU cpeapbl
NnK 4.2 y4yactvem 2. 3agayn Ha pacTBopbl
MK 4.3 HeopraHNn4Yecknx 3. JlabopaTtopHas paboTta «[lpurotoBnexHune
MK 5.4 BeLecTB pacTBOpOBY.
2 XapaktepusoBaTtb
Paspgen 2. - KoHTponbHas pa6oTta Ne 1-2 CtpoeHue
HeopraHu4yeckas cBoucrea BelecTBa U XMMUYECKue peakuumu.
XumMus Heopranuteckux CBoMcTBa HeOpraHU4YeCKUX BeLecTB
BellecTB
2.1 |OK01 [®Pusnko-xummu4eckme |YctaHaBnmeaTb 1. Tect «OCOBEHHOCTUN XMMMNYECKUX CBOVCTB
OK 02 |cBoncTBa 3aBUCMMOCTb (PU3NKO- |OKCUAOB, KUCNOT, OCHOBaHUN, aMdOTEPHbIX
OK 04 [HeopraHuyeckmnx XUMNYECKNX CBOWUCTB  [MMAPOKCUAOB N CONen».
MK 4.2 |BeliectB HeopraHn4ecKkux 2. 3agaHus Ha cocTaBriEHNE ypaBHEHNI
MK4.3 BELLECTB OT CTPOEHUSA [XMMUYECKMX peakunin ¢ y4acTem NpocThbiX U
MNK54 aTOMOB M MONEKYI, @ |CNOXHbIX HEOPraHMYeCcKnx BeLlecTB: OKCUA0B
Takke Tmna MeTannoB, HEMeTannoB N ampOTEPHbIX
KprCTanm4yeckomn 3N1EMEHTOB; HEOPraHNYEeCKMX KUCIOT,
peLleTku OCHOBaHuM 1 aMOTEPHbIX rTMOPOKCUO0B,
HeopraHN4YeCcKNX Conemn, XxapakTepuayoLLmnx
NX CBOWCTBA M CNOCOObI MONyYeHUs.
CoctaBnsatb peakuun |3. MNMpakTnKo-OpMeHTUPOBaHHbIE
coeauHeHus, TeopeTnyeckue 3agaHms Ha CBOMCTBA U
pasnoxeHusi, obMeHa, |nofny4yeHne HeopraHM4Yecknx BeLLEeCTB
3amMeLLeHus, 2. 3apgayn Ha pacyeT MaccChbl BeLLecTsa Unm
OKUCNUTENBHO- ob6béma
BOCCTaAHOBUTENbHbIE  |Fa30B MO M3BECTHOMY KONMYECTBY BELLECTBA,
peakuun mMacce unm o6 bEmMy O4HOro U3 y4aCTBYIOLLNX
B peakuun BeLLeCTB; pacyéThbl
mMacchbl (06bEma, KonnyecTea BeLLECTBA)
NPOAYKTOB peakuun, ecnun ogHoO U3 BELLECTB
nmeeT npumecu
2.2 |OK01 [MpeHTndukauus Wcecneposatb 1. MpaKkTUKo-OpMeHTMPOBaHHbIE 3a4aHnA Mo
OK 02 |HeopraHunyecknx KayecTBeHHbIe COCTaBMNEHUIO XMMUYECKNX peakuuin ¢
OK 04 |BewecTB peakuun y4yacTUeEM HEOPraHNYECKNX BELLLECTB,
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HeopraHN4eckmx
BELLLECTB
CoctaBnsaTtb
ypaBHEeHusi
XUMUYECKUX peakumm
MOHHOro obMmeHa ¢

MCcnonb3yemMblX AN8 UX naeHTUduKaLmn.
2. JlabopaTtopHas paboTta «/aeHTudmkaums
HeopraHN4YeCcKnX BELLLECTBY.

yyactmem
HeopraHU4ecKnx
BeLLecTB
3 Pasgen 3. UccnepoBatb KoHTponbHasa paboTa
TeopeTunyeckue CTpoeHue u cBoncTBa | «CBOMNCTBA HEOPraHU4YeCKUX BeLeCcTBY
OCHOBbI HeopraHn4ecKux
opraHu4eckom BellecTB
XUMUn
3.1 |OK 01 |Knaccudukaums, KnaccudguumpoBaTb 1. Tect «HomeHknaTypa n Ha3BaHue
CTpOEHue n HeopraHuyeckme OpraHn4Yyeckux BeLLecTB NCX0Aa U3 UX
HOMeHKrnaTypa BellecTBa B XMMUYECKON hopMynbl NN cOCTaBneHne
OpraHnyecKmnx COOTBETCTBUM C UX XMMUYECKON hopMyIbl UCXoaa U3 Ha3BaHUS
BELecTs CTPOEHneMm BeLecTBa No MeXayHapo4HON unm
TPUBMANbHON HOMEHKIAType».
2. 3agayn Ha pacyeT MaccoBOW O0NN
(Macchbl) XMMUYECKOro afiemMeHTa
(coegmHeHus) B Monekyrne (cmecu).
3. MNMpakTnyeckune sagaHusa no
Knaccuukaumm, HomeHknaType u
XMMUYECKUM POpMyIiaM OpraHn4ecKux
BELLECTB pasnn4YHbIX KNaccoB.
4 UccnepoBatb
Paszpen 4. <
S SR CTpOEHMe U CBOUCTBA
yrneesoaopoaos
4.1 |OK 01 |Yrneeogopoabl n ux (KnaccndouumpoBatb 1. 3agaHusa Ha cocTaBneHne Ha3BaHU
OK 02 [npupogHbie opraHudeckue OpraHNYecKMx COeaUHEHMI N0 TPUBUAsbHOM
OK 04 [1CTOYHUKNM BellecTBa B UM MexayHapoaHON cuctemaTniecKkom
MK 4.2 COOTBETCTBUU C UX HOMEHKnaType.
MK4.3 CTpOeHMeM 2. 3apgaHusa Ha cocTaBneHmne NomMHbIX U
MK 5.4 COKpaLLEHHbIX CTPYKTYPHbIX hopmyn
OpraHN4Yyeckux BeLLEeCTB OTAENbHbIX KNaccoB.
3. 3agaun Ha onpeaeneHne NpocTenLlemn
dopMyIibl OpraHnyYeckon MoneKkynbl, ncxoas
N3 anemeHTHoro coctara (B %)
4.2 |OK02 [®Pusmko-xumuyeckue |YctaHaBnmesaTb 1. 3agaHnsa Ha cocTaBneHue ypaBHeHU
OK 04 |cBoucTBa 3aBMCUMOCTb (PU3NKO- (XMMUYECKUX PeakLMn C y4acTmem
yrneesogoponoB XMUMUYECKUX CBOUCTB  |OpraHN4YeCcKnX BELLECTB Ha OCHOBaHUM UX

OpraHMYeCcKnx BELLECTB
OT CTPOEHUSI MONEKY

coCcTaBa 1 CTPOEHUS.

2. 3agaHusa Ha cocTaBneHne ypaBHEHUN
XMIMUYECKMX PeaKLMI, UINIOCTPUPYHOLLIMX
XMMUYECKME CBOWCTBA C Y4ETOM MEeXaHW3MOB
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nNpoTeKaHWsa OaHHbIX peakunin
reHeTM4YeCKoM CBA3N OpraHNYeckux BeLLecTB
pasHbIX KNaccoB.

3. PacyeTHble 3aga4un no ypaBHEHUSM
peakuunin ¢ ydacTmem opraHU4eCcKnx BeLLecTB.
4. JlabopaTtopHas pabota «CaoncTea
yrnesogopoaoBy.

5 Paspen 5. UccnepoBaTtb
Kucnopopgocopgepx [cTpoeHne u cBOMCcTBa
awme Kucnopopgocoaepxaly
opraHu4eckue MX OpraHM4ecKnx
coeguHeHus coeauHeHun
5.1 |OK01 [CnupTbl. DeHon Wceneposatb 1.MpakTnKo-opneHTMpPOBaHHbIE 3a4aHus No
oK 07 CTPOEHME N CBOWCTBA |COCTaBNEHUIO XUMUYECKNX peakLni ¢
CnnpTOB y4yacTMeMm opraHMyYecknx BeLecTs, B T.u.
ncnonb3yemblx A8 UX naeHTMdurKauum B
ObITY 1 NPOMBILLSIEHHOCTM.
5.2 |OK01 |[Anbaervabl. NcecnepoBaTb 1.MpaKTNKo-OpneHTUpOBaHHbIE 3a4aHNA MO
OK 02 |KapboHoBbie CTPOEHME N CBOMCTBA |COCTaBIIEHMNIO XUMUYECKNX PeaKkLnin C
OK 04 |kucnoTbl. anbgernaos, y4yacTMeM OpraHn4ecKnx BELLLECTB, B T.u.
CnoxHble acmpbl KapbOHOBBIX KACIOT,  [MCMOMb3yeMbIX AN UX nOeHTUdUKauum B
CNOXHbIX 3¢pnpoB ObITY 1 NPOMBILLSIEHHOCTM.
5.3 |OK 01 |YrneBogbl Wcecneposatb 1.MpaKTNKo-opneHTMpOBaHHbIE 3a4aHNA MO
OK 02 CTPOEHME N CBOMCTBA |COCTaBIIEHMIO XUMUYECKMX peaKLmii C
OK 04 yrnesonos y4yacTMeM OpraHMyeckux BeLecTB, B T.u.
ncnonb3yemblx AN UX naeHTUduKauum B
ObITY 1 NPOMBILLSIEHHOCTM.
5.4 |OK01 |dusunko-xumndeckmne |Mccneposatb mamko- |1.MpakTnko-opneHTMpoBaHHbIE 3a4aHus no
OK 02 |cBonicTBa XUMMNYECKME CBONCTBA |COCTaBMEHNIO XMMUYECKNX PeaKLNN C
OK 04 |[kucnopogocogepxa |kucnopogocogepalm |ydactmemM opraHMyeckmx BELEeCTB, B T.u.
LLINX OPraHNUYECKUX X OpraHNYecKmx ncnonb3yemblx AN UX naeHTUduKauum B
coeNHEeHnn coeHEHNN ObITY 1 MPOMBILLIIEHHOCTMW.
6 Pasgen 6. UccnepoBaTb )
TR CTpOeHune u CBoMcTBa
asoTcoaepawmx
opraHu4eckue
T opraHuqechux
coeauHeHun
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6.1 |OK01 |AMUHBI. Wccneposatb 1. 3agauun Ha NpUroToBIIEHNE PacTBOPOB.
OK 02 |AMVHOK/CIIOTbI. CTpoeHue n ceonctea |2. [NpakTUKO-OpMEHTUPOBAHHbIE 3a4aHNS Mo
OK 04 |benku aMUHOB, aMUHOKUCIIOT, |COCTaBNEHNIO XUMNYECKUX peaKkLuii C
6enkoB y4yacTMEM OpPraHMYeCcKnX BELEeCTB, B T.4.
NCNonb3yeMbix AN X naeHTudukaumm B
ObITY 1 NPOMBILLSIEHHOCTM.
7 Pazpgen 7. UccnepoBaTtb KoHTponbHasa paboTta 3 CTpykTypa m
BbicokoMoneKkynsip [cCTpoeHue u CBOMCTBa [CBOMCTBA OpraHU4YecK1x BellecTB
Hbleé COeAMHEeHUs1 |(MoJIMMepoB
7.1 |OK01 |lMnacTtmaccel. Wcecneposatb [NpakTUKO-OpUEeHTMPOBAHHbIE 3adaHNsa C
OK 02 |[Kaydyku. BonokHa |cTpoeHue 1 cBoiCTBa  |y4acTUeM NOMMMEPOB, B T.4. UCMOMb3yeMbiX
OK 04 nracTmacc, KayvyykoB, |onsa nx ngeHtuduvkauum B 6bITy n
OK 07 BOJTOKOH NPOMBbILLUNEHHOCTMU.
MK 4.2
MK4.3
MK 5.4
Il | MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coAepXKaHue (coaepKaHue NpUKNagHoro moayns)
8 Pasgen 8. Xumua B |OueHnBatb 3awuTa Kenca (c yuetom byayuien
ObITy M nocnencTBus npodeccnMoHanbLHON AeATENbLHOCTH)
NPOu3BOACTBEHHO (ObLITOBOM U
M geATenbHOCTU NPOu3BOACTBEHHOMN
yenoBeka LeATenbHOCTHU
yerioBeka ¢ No3nuun
3Konornyeckom
6e3onacHocTU
8.1 |OK01 |Xumudeckune OuennBaTtb Kenc (c yuetom byayLien
OK 02 [TexHonorum nocneacTeusa 66ITOBONM [NpodhecCnoHanbHOM AeATENbHOCTN)
OK 04 |B noBcegHeBHOWM M Npon3BoACTBEHHON |BO3MOXHbIE TEMbI KENCOB:
OKO07 |u OesaTenbHOCTH 1. MNoTenneHne kNMMmaTa 1 BbICBODOXOEHME
MK 4.2 |npogeccrnoHanbHOW [YeroBeka C NO3MUMIA  |ra30BbIX rMApaToB CO AHA OKeaHa.
MK 4.3 |gpeatenbHocTn 3KOJIOrM4yeckomn 2. byoywme matepuansl ans aBna-, MalLUMHO-
MK 5.4 [yenoseka B6esonacHocTH n NpnbopocTpoeHus.

3. HoBble maTepmans! A9 CONHEYHbIX
batapen.
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