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1. OBLUAA XAPAKTEPUCTUKA PABOYEU MPOMPAMMbI YYEBHOW OUCLUMNNUHDI
«XUMUA»

1.1. Mecto AuCUUNIIUHBI B CTPYKTYpe OCHOBHOW npodpecCMoHanbLHoOMn
obpasoBaTenbHON NpPorpamMmbil

YyebHas ancumnnuHa B.09 Xnmuns ABnseTcs obsi3aTenbHomn YyacTbio
obweobpasoBaTenbHOro Umkna obpasoBaTenbHon nporpammbl B cooteeTctBumn ¢ ®rOC CI1O no
cneunanbHocTn 54.02.02 [lekopaTnBHO-NpUKNagHOe NCKYCCTBO M HAapoAHble pemMecna (Mo Bugam).

1.2. Uenu u nnaHupyemble pe3yribTaTbl OCBOEHUS AUCLMNIIUHbBI.

1.2.1. Uenwu v 3agaum gUCUUNMNHDI:

dopmMupoBaHme y 0OyYaloLWMXCA XMMUYECKOW COCTaBNAOLWEN €CTEeCTBEHHO-Hay4YHOM
KapTUHbI MUPA Kak OCHOBbI MPUHATUS PELUEHUI B XM3HEHHbIX U MPOM3BOACTBEHHbIX CUTyauusXx,
OTBETCTBEHHOIro NoBeAeHUs B NPUPOAHON cpeae.

3agayuun gUCUMNUHbBI:

1) chopMMpoBaTb MOHUMaHNE 3aKOHOMEPHOCTEN NPOTEKAHUSA XMMNYECKNX NPOLLECCOB
N dABNEHUW B OKpYXalolen cpede, LEefIoOCTHOM Hay4yHOM KapTuHbl Mupa, B3aMMOCBA3N U
B3aMMO3aBNCUMOCTUN €CTECTBEHHbIX HaYK;

2) pa3BUTb YMEHMS MPOBOAUTL pacyeTbl N0 XUMUYECKUM chbopMynam m ypaBHEHUSM
XUMUYECKUX  peakuuin, nnaHuMpoBaTb W MHTEpPNpeTUpoBaTb  pesynbTaTbl  XMMUYECKUX
9KCMNEPUMEHTOB,

3) copMMpoBaTb  HaBblKM  MPOBEOEHUS  XMMUYECKMX  IKCMEPUMEHTarbHbIX
nccnegoBaHuMM c  cobnogeHneMm  npasun  6e3onacHoro  obpalleHus ¢ BewecTtBaMn U
nabopaTopHbIM 060pyAOBaHNEM;

4) pasBuUTb YMEHUSA aHanusaMpoBaTb, OLEHUBATb, MPOBEPATb Ha AOCTOBEPHOCTb W
0606LwWaTb MHpOPMALIMIO XMMUYECKOTO XapakTepa U3 pasnnyHbIX CTOYHMKOB;

5) copmMMpoBaTb YMEHUS MNPOrHO3MpoOBaTb MOCMNEACTBMS CBOEW LEeATENbHOCTM W
XUMUYECKNX NPUPOAHBIX, ObITOBLIX M NPON3BOACTBEHHLIX NPOLIECCOB;

6) cdopmMmpoBaTb MOHUMAHWE 3HAYMMOCTUM [LOCTMDKEHUA XUMWYECKOW Hayku W
TEXHOMOMMM Ans pasBuTUS coumnanbHOM M NPON3BOACTBEHHOM cdhep.

1.2.2. NMnaHupyemblie pe3yrnbTaTbl OCBOEHUS y4e6HOM AUCLIMNIIUHBI B COOTBETCTBUMN
c ®IrocC Crno m Ha ocHoBe PIrOC COO

HanmeHoBaHue npeamMmeTHbIX

HanmeHoBaHWe NMUYHOCTHLIX U pesynbTaTtoB (PrOC COO)
Koa n HaumeHoBaHue | MeTanpeaMeTH biX pe3ynbTaToB
OK, NK (®rocC Ccno) (JIP, MP) (®@I"OC COO)

OK 01. B yacTtu TpynoBoro BoCnuTaHus: YmeTb

BbibupaTtb cnocobbl - TOTOBHOCTb K TPpyay, 0co3HaHue |- ¥Y-1 BbIsABMATb XapaKTepHble NPU3HaK1 1
pelleHus 3agad LLeHHOCTM macTepcTea, [B3aVMOCBS3b N3yYeHHbIX NOHATUMN,
npodeccuoHarnbLHom Tpyaonobue; NPUMEHSITL  COOTBETCTBYIOLUME MOHATUSA
NeAaTenbHOCTU, - [OTOBHOCTb K aKTWUBHOM NpuM OMUCaHWW CTPOEHMA U  CBOWCTB
NPUMEHUTENBHO K NesTenNbHOCTM  TEXHOMOTMYeckon uHEOPraHMYECKUX 1 OpraHn4eckrx BeLLeCTB
pasnuyHbIM coumanbHo HanpasnenHoctn, |V nx npespaLleHnit; BbIABNATL
KOHTEeKCTaMm. CMOCOBHOCTL MHULMNPOBATD,[B38VIMOCBASL  XUMUYECKNX  3HAHWA  C

naHMpoBath 1 caMocTosTenbHOMOHATUSMI 1 NPEACTaBNEHNAMI  ApYruX
. eCTeCTBEHHOHay4YHbIX NPEgMETOB;
BbIMOMHATb TaKylo AeATeNbHOCTb;
- Y-2 ncnonb3oBaTtb HAMMEHOBAHMUA
- MHTEpec K pasnuyHbiM cdepaMiy mmueckmx COEAMHEHMI

MPOeCCUOHANBHON ABATENBHOCTH, vy nyHAPOAHOTO COl03a TEOPETUYECKON U

Osnapetue yHUBepPCanbHbIMU LGy nanton  XxuMuM M TpuBMATbHbIE
y“"fﬁ"'b""'“ No3HaBaTeNbHbIMUa3paHMa BaxHENILNX BeLLecTB (3TUNEH,
AENCTBUAMU: aLeTuneH, FMULIEPUH, cheHon,

6asoBble normyeckne AeNCTBUA: (hopmanbaeria, yKCycHas kmucnora,

FMULWH, YrapHbli ras, yrnekucnbli ras,




camocCTosATeNbHO hopMynMpoBaTh
M aKTyanuavpoBaTb NpoGnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

aMMMaK, rawleHasi W3BeCTb, HeralleHas
M3BECTb, MUTbEBAs CoAa U OPYrux),

- ycTaHaBnvBaTb CYLLLECTBEHHbI
MpUsHaK  WMM  OCHOBaHWs  Ans| Y-3 cocTaBnATbL popmynbl
cpaBHeHus, KnaccumKaLmm n[HEOPraHN4eckMx 1 opraHn4ecknx BeLiecTs,
0GOBLLEHNS; VYpaBHEeHUs! XUMUYECKUX peakuui,
0GBACHATL UX CMbICTT;
- onpefenaTb LUenu AeATenbHoCTM, " NOMTEOPKOATE  XAPAKTEPHMIE
3agaBaTb NapameTpbl U KpUTEpUU UX N
nocTuXeHMs: XMUYecKme CBOWCTBA BELLECTB
COOTBETCTBYIOLUMMN SKCMIEPUMEHTaMU U

- BbIABNATL — 3AKOHOMEPHOCTW — Wlaqnycamn ypaBHEHUI XUMUYECKUX
NpOTUBOPEYMsT B paccmaTpuBaemblix o

) peakuuii;
ABIEHMAX, - Y-5 ycTaHaBnvBaTb NPUHALNEXHOCTb
-~ BHOCUTb KOPPEKTMBLI B N3y4YeHHbIX HeopraHn4Yeckmx "
AEATENBHOCTL, OLieHNBaThL OpraHMYecknx BELLECTB K onpenereHHbIM
COOTBETCTBME ~PE3YNbTaTOB  UENAM,ipnaccam v rpynnam  coeavHeHMi,
OuennBaTb  puUckn  MOCNEACTBUNI anakTepn3oBaTh UX COCTAB U BaXHeNLIVe
NeaTenbHOCTY; ceolicTBa:
- pa3BuBaTb KpeaTuBHOe |- Y-6 onpegenstb BuAbl  XUMUYECKUX
MbILLTIeHMe Mnpun pelleHnn XM3HEeHHbIX(ceasen (KOBaﬂeHTHaﬂ, MOHHAas,
npobnem MeTannuyeckasi,  BOAOPOAHas),  TUMbl
6asoBble nccrnenoBaTeslbCKUEKPUCTANNNYECKNX PELLIETOK BELLECTB;
NEeNCTBUS: - Y-7 knaccuduumpoBaTb  XUMMUYECKME
- BrageTb HaBblkaMun y4ebHO peakumm;
nccnegoBaTenbcko U npoekTHou[ Y-8 chopmmpoBaTth NpeacTaBrieHns: o
NesaATenbHOCTU, HaBblkaMn XUMNYECKOMN COCTaBJ'IﬂIOLIJ,eVI

paspeLleHns npobnem;

- BbISBMATb MPUYNHHO
CreacTBeHHble CBA3M "
aKTyanuampoBaTb 3apauvy,
BblABUraTb rUMNOTe3y ee peLleHus,
HaxoauTb aprymMeHThbl ans
flokasaTenbCcTBa CBOMX

YTBEPXXAEHWI, 3a4aBaTh NnapaMeTpbl U

KpUTEPUN pELLEHWS;

- aHanuaupoBaTb MOMy4YeHHble B
XOOe pelleHuss 3ajadyn pesynbTarthl,
KpUTUYECKN oLeHnBaTb nx
[10CTOBEPHOCTb,

- MPOrHo3MpoBaTb  M3MEHEeHWe B
HOBbIX YCMOBUSX;

- yMeTb MEepeHOCUTb 3HaHWA B
rnosHaBaTenbHyld W  MPaKTUYECKYHO

00nacTu XnsHeoesTeNbHOCTY;

YMETb WHTErpupoBaTb 3HAHUS U3
pasHbIX NTpegMeTHbIX obnacTew;

- BblOBUraTb HOBblE naoew,|
npeanaratb OpUriMHanbHble Noaxoas! 1
peLleHus;

CNOCOBHOCTb UX WUCMONb30BaHUA B
no3HaBaTeribHOM " couunanbHomn
npakTuKe.

©eCTeCTBEHHOHAYy4YHOWM KapTUHbI MMpa, ponu
XUMUW B NMO3HAHWW SIBMIEHUIM NpuUpPOabl, B
POPMMPOBAHUN MBILLNIEHNSS U KyNbTypbl
NMYHOCTH, ee PYHKUMOHaNbHON
rPamMoTHOCTU, HEOOXOAUMON AN peLLeHus
npakTU4eckMx 3aga4y W  3SKOJNOrMYecKu
OOOCHOBAHHOIO OTHOLLEHWS K CBOEMY
30POBbIO M NPUPOOHON Cpeae;

Y-9 npoBOANTb pacyeThbl no
XUMUYECKUM (POpMYyraM U ypaBHEHUSM
XUMUYECKMX PEeaKkUuin C MUCMNofb30BaHUEM
PU3NYECKMX BENUYMH, XapaKTepU3YHLLMX
BELleCTBa C KONMMYECTBEHHOW CTOPOHbI:
Maccbl, o6bema (HopmarnbHble YCrOBUS)
rasoB, KONnM4yecTBa BeLLECTBa;
Y-10 1ncnonb3oBaTb
XUMUYECKME  3HAHMS ANnS  NPUHATUS
pPELUEHUN B  KOHKPETHbIX  >KU3HEHHbIX
CUTYyauUsIX, CBA3aHHbIX C BELLECTBAMU U X
NPUMEHEHNEM

CUCTEMHbIE

3HaTb
3-1 ocHoBoOMNoOnararLwme NoHATUS
(XMMUYECKMIA 3NIEMEHT, aTOM, 3M1EKTPOHHAs

obonoyka atoma, S-, p-, d- ANEKTPOHHbIE
opbutann aToOMOB, WOH, MOMeKyna,
BarleHTHOCTb,

9MEeKTPOOTPULATENLHOCTD, CTeneHb,
OKUCINEHNS!, XMMMUYecKasi CBsI3b, MOfb,
MOnsipHasi Macca, MOnspHbIi 06beM,
yrnepoaHbln  ckeneT, YHKUMOHanbHas
rpynna, pagwvkan, M30OMepusi, M30Mepbl,
rOMOMOrMYECKMiA pag, romMornorm,
yrneBoaopoabl, Kmcnopoa- n
azoTcoaepxalume CoeAuHEHMS,

B1onorMyeckn aKTMBHbIE BELLECTBA




(yrneBoabl, Xkupbl, 6enkn),
nonumep, CTPYKTYpHOE
BbICOKOMOIEKYNSIPHbIE coeanHeHus,
KpucTannuyeckas pelueTka, TvNbI
XUMUYECKUX  peakuuin  (OKUCIIUTENbHO-
BOCCTaHOBUTESbHbIE, 9K30-U
9HOOTEPMUYECKME,  peakuMn  UOHHOTO
oOmeHa), pacTBop, 3MEKTPONNTHI,
HEe3NeKTPOnuThl, aneKkTponuTuyeckas
avuccounanmns, OKUCINTENb,
BOCCT@HOBMUTENb, CKOPOCTb XMMUYECKON
peakumu, XMMUYeckoe paBHOBecue),
TEopUn W 3aKoHbl (TEopUs XUMWUYECKOro
CTPOEHUs opraHudeckux Bewects A.M.
ByTtnepoBa, Teopus 9NEKTPONUTUYECKON
avccoumasumn, nepuoamyeckmn 3akoH .U,
MeHaeneeBa, 3akOH COXpaHEHWUs Macchbl),
3aKOHOMEPHOCTH,
CYMBOJINYECKNI A3bIK XUMUW,
pakTonornyeckme ceBefeHnsi 0 CBONCTBAX,
cocTaBe, nonydeHun u  6Hes3onacHom
NCMNOorb30BaHWUK
BaXKHENLUNX HeopraHn4YecKmx
OpraHM4yeckux BeLecTB B  ObITy
NpakTU4EeCKON OeATENbHOCTM YENOBEKA;
- 3-2 npegctaeneHus: 0 maTepuanbHOM

MOHOMep,
3BEHO,

n
n

eOVHCTBE MUpa, 3aKOHOMEPHOCTAX W
No3HaBaeMOCTU ABMEHMI NPUPOAbI;

- 3-3 3HayeHue xMumMnmn B cucteme

eCTECTBEHHbIX Hayk W ee ponu B
obecneyeHMn  yCTOMYMBOIO  pPasBUTUS
YenoBeyecTBa: B pelleHUMM npobnem
9KONOrMYecKon, 3HepreTu4eckomn "
niweBon Ge3onacHOCTW, B  pas3BUTUU

MeaununHbl, cCo3aHNnN HOBbIX
MaTtepuanoB, HOBbIX NCTOYHUKOB 3HEPruu,

B obecneyeHnn paunoHarnsHoro
NpMpoaononb30BaHus, B (oOpMUpoOBaHMM
OK 02. YmeTb
Mcnonb3oBatb B obnacTu LleHHOCTU Hay4HOro - ¥Y-11 nnaHupoBaTb U BbINOMHATb

COBPEMEHHbIE cpeacTBa
nowvcka, aHanusa u
MHTEepnpeTaunm
MHdOPMaLIUK U
MHOPMALIMOHHEIE
TEXHOMOorMn Ans
BbINOSHEHUS 3aaau
npod)eccuoHarnbHON
NesaATenbHOCTH.

No3HaHUA:
chopMmpoBaHHOCTb
MUPOBO33PEHUHA, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUS
Hayku 1 OOLLEeCTBEHHONM NMpPaKTUKK,
OCHOBaHHOrO Ha Juanore KynbTyp,
cnocobCTByOLLErO OCO3HaHUIo
CBOEro Mecta B MOJINKYNbTYPHOM
Mupe;

COBEpPLUEHCTBOBAHME SA3bIKOBOW U
UMTaTENbCKOW KYNbTypbl Kak cpeacTea
B3aUMOAENCTBUA Mexay nogbMu Wt
No3HaHus Mupa;

- OCO3HaHue LEHHOCTU Haquon
ANEeATENNIbHOCTH, FTOTOBHOCTb
OCYLLUECTBINATb MNPOEKTHYO n
nccrnenoBsaTtenbCKyro neATenbHOCTb
nHOnBMAOyarbHO U B rpynne;

OBnapeHue YHuBepcanbHbIMU

no3HaBaTeJSibHbIMU OEeNCTBUAMM:

paboTta ¢ uHcopmaumen:

XUMWYECKUIN 3KCNepUMeHT
(NpeBpalleHnsl opraHMYecknx BELLECTB
npu HarpeeBaHUW, MonyYyeHue 3TUNeHa U
M3y4yeHne ero CBOWCTB, KayecTBeHHble
peakuum Ha  anbAervabl,  Kpaxmarn,
YKCYCHYIO KWUCIOTY; AeHaTypauusi Genkos
MpuM  HarpeBaHUW, LBETHble peakuum
Oenkos;
Y-12

npoeBoauTb peakunn KMOHHOIO
oOMeHa, onpegenaTb cpedy BOOHbIX
pacTBOpPOB, KayeCTBEHHble peakuuMn Ha
cynbcat-, kapboHaT- M XIopua-aHWOHbI,
Ha KaTUOH aMMOHWS;

- pellaTb 3KCMepUMEHTarnbHbIE 3a4a4un Nno
Temam "Metannel" n "Hemetannel") B
COOTBETCTBMU C MpaBuriamn  TEXHUKK
GesonacHocTn  npu  obpaweHnn  C
BellecTBamu n nabopaTopHbIM
obopyaoBaHueM;

- Y-13 npeacTaBnATb pesynbTaThl

XMMMYECKOro aKCnepuMeHTa B oopme




BNageTb HaBblkaMW  MOMyYeHus
MHOPMaLMM 13 UCTOYHMKOB PasHbIX
TWMNOB, CaMOCTOSATENTbHO
OCYLLEeCTBNATb MOWCK, aHanms,
cuctemaTmsaumilo U MHTepnpeTaumio
MHOPMaALMM  pasnUYHbIX BUOOB U
bopM npeacTaBneHus;

co3faBaTb TEKCTbl B pPasfuyHbIX|
cbopmaTax C y4eTOM HasHa4vyeHus
MHpopMaLMM 1 LeneBon aygutopuu,
BbIOMpas ONTUMarnbHy0 dopmy|
NpeacTaBneHus 1 BU3yanvsauuu;
oueHuBaTb AOCTOBEPHOCTb,
NerMTMMHOCTb  MHcbopmaumn, ee
COOTBETCTBME NPaBOBbLIM U MOParibHO-
9TMYECKUM HOpMaM;

ncnonb3oBaThb CpeacTea
MHOPMALMOHHbIX
KOMMYHUKaLMOHHbIX
OpraHn3aLUmnOHHbIX
TeXHOMNormmn
KOMMYHWUKaTUBHbIX
cobntogeHnem
9PrOHOMUKU, TEXHUKN

Ge3onacHOCTH, TMINEHBI,
pecypcocbepexeHusi, MpaBOBbIX U
3TUYECKMX HOpM, HOpM
MHpopMaLMOHHOM Ge3onacHoOCTy;
BnageTb HaBblkaMm
pacno3HaBaHus " 3aWmThl
MHpopmaunn, WHOPMaLIMOHHON
6e30MacHOCTUN NMNYHOCTH.

"
KOFHUTUBHbIX,
y4yeOHbIMK
peLleHnm
3aga4y ¢
TpeboBaHui

B
n

3anMCuM  YpaBHEHUW  COOTBETCTBYHOLLMX
peakumi u opmMynupoBaTb BbIBOAbI Ha
OCHOBE 3TUX pe3ynbTaTos;
- aHanusupoBaTb XVMUYECKYH0
MHOPMaUMIo, NoMyYyaemMylo U3 pasHbiX
MCTOYHUKOB (cpeacTB MacCOBOW
MHopMaumm, ceTb VIHTEpHET u gpyrue);
BrageTb OCHOBHbIMW MeToAamu
Hay4HOro No3HaHus BELLEeCTB n
XUMUYECKUX  ABneHun  (HabnwogeHue,
n3MepeHne, SKCNepUMEHT,
MoaenvpoBaHue);
- MPOBOAUTb PacyeTbl N0 XUMUYECKUM
cbopmynam u ypaBHEHUSIM XUMUYECKMX
peakumn C MCrnonb3oBaHneM U3NYECKNX
BENNYNH,
XapaKTepu3ayoLLmx BellecTBa c
KONMYeCTBEHHOW CTOPOHbI: macchl,
o6bema (HopmarbHble YCroBMS) ra3o0B,
KonuyecTBa BeLLeCTBa; MCNOMb30BaTb
CACTEMHbIE XMMUWYECKMEe 3HaHus  ang
NPUHATUS  pPELIeHNA B KOHKPETHbIX
DKU3HEHHbIX CUTyauusiX, CBSI3aHHbIX C
BeLLecTBaMM 1 UX NPUMEHEHNEM

OK 04.

OhdhekTnBHO
B3avMMoaeNncTBoBaTh U1
paboTaTb B KONnekTuee
M KOMaHAe.

FOTOBHOCTb K CaMOpa3BUTULo,
CaAMOCTOATESNIbHOCTH
camMoonpeneneHuto;

-oBrnageHue HaBbIKaMM y4ebHo-
nccrneaoBaTenbCkon, MPOEKTHOM 1
coLManbHOW AeATENbHOCTY;
OBnageHue yHUBepcanbHbIMMU
KOMMYHUKaTUBHbIMU AENCTBUSIMU:
coBMeCTHasi 4eATeNbHOCTb:

NnoHUMaTb " NCrnonb30BaTh,
npevmyLlecTea KOMaHAOHoN "
MHAMBUAYansHon paboTsbl;

npUHUMaTb uenu COBMECTHOW
NesaATenbHOCTN, OpPraHu3oBbLIBATb U
KoopAvHMpOBaTL [OENcTBUs MO ee
NOCTUXXEHNIO: COCTaBnATb nnaH
NencTeMn, pacnpegendatb  ponuv
y4eTOM MHEHWI YYaCTHMKOB

paboThbl;

KOOPAMHMPOBATb U BbIMNOJHATb,
paboTy B  YCNOBUSIX  pearbHOro,
BUPTYanbHOro U KOMBUHUPOBAHHOMO
B3aUMOAENCTBUS;

- OCYLLECTBNATb NO3NTUBHOE

C6e30ﬂaCHOCTI/I

obcyxaaTb pesynbTaTbl COBMECTHOWA|

YmeTb

¥Y-11 nnaHmpoBaTb 1 BbINOMHATb
XMMUYECKNI SKCNEPUMEHT
(NpeBpalleHnss OopraHW4ecknx BeLLEeCcTB
npu HarpeBaHuW, MonyyvyeHue 3TuneHa u
M3yyeHne ero CBOWCTB, KaveCTBEHHble
peakuMnm Ha  anbderngbl,  Kpaxmarn,
YKCYCHYIO KWUCMOTY; AeHaTypauus 6enkos
nNpuM  HarpeBaHun, LUBETHble peakumm
Genkos;
Y-12

NpOBOAWNTb  pPeaKkuMm UOHHOTO
oOMeHa, onpegenaTb cpedy BOOHbIX
pacTBOPOB, KayeCTBEHHble peakuun Ha
cynbat-, kapboHaT- U XIopua-aHWOHbI,
Ha KaTUOH aAMMOHUS; peLiaTtb
9KCNepVMeHTarnbHble 3agadn no TeMam
"MeTtannb!" " "HemeTtannol") B
COOTBETCTBMM C MNpaBUNaMmu  TEXHUKU
npy  obpalleHnun ¢
BelecTsamu " nabopaTtopHbIM
obopyaoBaHuewMm;

Y-13 npeacTaBnNATb pesynbTaThl
XMMWUYECKOro 3KcnepuMeHTa B dopme
3anMCM  ypaBHEHUW  COOTBETCTBYHOLLMX
peakumMn u opMynupoBaTb BbIBOAbI Ha
OCHOBE 3TUX pe3ynbTaToB




cTpaTermyeckoe nosefeHve B
pasnuYHbIX CUTyauusix, MNPOSIBNATb
TBOPYECTBO U BOOOpaxeHue, ObITb
NHULMATUBHBIM.

OBnageHve yHUBepcanbHbIMMU
perynaTMuBHbIMU OeNCTBUAMM:
npuHATHE ceba n aApyrux noaen:
NPUHUMAaTL MOTMBBI U aprymeHTbl
apyrmx — nogen npu aHanmae
pe3ynbTaToB AeATENbHOCTY;
npusHaBaTb CBOE MpaBO W MpaBo
ApYrvx Nogen Ha owmnoKy;

pa3BuBaTb CNocobHOCTb
NoHMMaTe MMP C NO3MUUM  ApPYroro
Yenoseka.

OK 07.
CopencreoBaTb
COXPaHEHUIO
OKpY>KatoLLien cpeapl,
pecypcocbepexeHuto,
NPUMEHSITb 3HaHMs 06
N3MEHEeHN KnMmara,
NPUHLMMbI
OepexrMBoro
npon3BoACTBa,

9 PEKTNBHO
\lencTeoBaThb B
Ype3BblYanHbIX
CUTyauusiX.

B ob6nacTtu
BOCMUTAHUSA:
-CPOPMUPOBAHHOCTL  3KOJOrMYECKOM
KynbTypbl, NoHUMaHue BITUAHUSA
coLnanbHO-3KOHOMUYECKUX

JKOJ1orm4ecKkoro

NpoLEeCcCoB Ha COCTOAHME NPUPOLHON U
coLmanbHoOn cpeapl, OCO3HaHue|
rno6ansHoro xapaktepa

aKOMorMyeckux npobnem;

- NnaHWpoBaHWE W OCYLLECTBIEeHWE
AEViCTBUA B OKpyXarlLen cpege Ha
OCHOBE 3HaHWsl Lenei YCTOW4MBOro
pa3BUTUSI YENOBEYECTRA;
aKTBHOE Henpuatue
NpUHOCALLMX  Bpen
cpene;

OencTeun,
OoKpyxatoLen

yMmeHue NPOrHo3MpoBaTb
HebnaronpusaTHbIE aKonoruyeckune
nocneacTens npeanpuHMMaembIx
AencTeuin, npegoTepaLlaTh UX;

- paclumMpeHne onbiTa OesATenbHOCTH

9KOIOrM4ecKkomn HanpaBl1eHHOCTH;

YmeTb

cobnogaTb npasuna
9KOMOrMyeckn uenecoobpasHoro
nosegeHMss B ObiITy M TpygoBoOn
NesTeNbHOCTU B LIENSIX COXPaHEHUS CBOETO
300OPOBbS M OKpYXKatloLen npupogHon
cpenpbl;

Y-15 YYnUTbIBaTb OMacHoOCTb
BO3OENCTBMSA Ha XKMBble  OpPraHun3Mmbl
onpeferieHHbIX BeLeCcTB, MOHNMas CMbICH
nokasatens npeaenbsHOM — AONyCTMMOWN
KOHUEHTpauuu.

y-14

3HaTb

3-4 npenctaBneHusa: 0 XUMWUYECKON
COCTaBnsitoLwemn €CTeCTBEHHOHay4HOM
KapTWUHbI MUpa, POSiM XMMUU B MO3HaAHWMK
SBNEeHUA npupodbl, B ¢OpPMUPOBaHUN
MbILWMEHUS W KYyNbTypbl FIMYHOCTW, ee
PYHKLNOHANBHON rPaMoTHOCTH,
HeobxoaMMOoN AN peLleHnst NPaKTUYECKNX
3a4a4 M 3KONOrMyeckm 0OOCHOBAHHOIO
OTHOLLUEHUS K CBOEMY 300pOBbi0 U
npupoaHou cpeae

MK 2.5 KoHTponuposaTtb
N3roToBneHue n3genun
Ha npeameT
COOTBETCTBUS
TpeboBaHusM,
npeabsaBnsiemMbiM K
n3genusm
iekopaTMBHO-
NPWKNagHoro u
HapoAHOro UcKyccTea

- OBrageHue HaBblkamn  y4yebHo-
nccnenoBaTeribCkon,  NPOEKTHOW ”
coLManbHoON AeATenbHOCTU.

3HaTb

- COBMECTUMOCTb MaTepuanoB, BO3MOXHbIE XUMUYECKNE peakLmu,
HeCcoBMeCTUMOCTU (thmkcaumns useTa, Murpaums nnactTuukaTopos, KOppo3uns

MeTannmyeckmnx C-)J'IeMeHTOB);

- onacHble BELLECTBA (TSHKENble MeTanbl, NeTy4yne opraHM4ecKMe CoOeanHEHNs),
npasuna ytunusaumm, TpeboBaHus No oxpaHe Tpyaa.
YmeTb

pekomMeHOoBaTb 3aMeHbl MaTepuranos, peuenTtypbl, TEXHONOrM4eckne

M3MEeHEeHNA Ona JOCTUXEeHNA COOTBETCTBUA.




1.3 LleneBble opMeHTUPbI BOCNUTaHUA oby4arowmxca, opmMmpyembie B npouecce
ocBoeHus yyebHon aucumnnuubl 5.09 Xumus B COOTBETCTBUM C NPOrpaMMON BOCMIUTAHMSA NO
cneunanbHoctn 54.02.02 [ekopaTMBHO-NPUKNagHOE MCKYCCTBO M HapoAHble MNpoMbICAbl (MO

BMAaMm).

Komg NP

Hdeckpuntopbl

O 36

[lesTenbHO BblpaXkalowWwyii Mo3HaBaTelNbHble MHTEPEChl B pasHbiX MpeaMeTHbIX
obracTax ¢ y4ETOM CBOMX MHTEPECOB, CMOCOGHOCTEN, OOCTWKEHW, BbiGpaHHOro
HanpaBfieHus NpodgeccroHanbHOro 06pasoBaHns 1 NOATOTOBKM.

1o 37

Obnapalowmn  npeacTaBieHNEM O COBPEMEHHOW Hay4yHOW KapTMHE Mupa,
NOCTWDKEHUSIX HAyKM W TEXHUKW, apryMEHTUPOBAHHO BbIPaXaloLWMN MNOHUMaHWEe
3HaYEeHUs HayKn U TEXHOMOIMIA ANs pa3BuUTUSa poccuimckoro obulectsa n obecneyeHust
ero 6esonacHocTu.

O 38

[leMOHCTpUpyoLL 1A HaBbIKM KpUTUYECKoro MbILLIIEHNS, onpeaeneHust
NOCTOBEPHOCTN HAY4HOW MHpopmMaLmMK, B TOM Yucne B cepe npodeccnoHanbHON
AesTeNnbHOCTH.

O 39

Ymetowmii BbIGUpaTh cnocobbl pelleHns 3agad NpodeccuoHanbHoN AesTeNlbHOCTM
NPUMEHMTENBHO K PasnnyHbIM KOHTEKCTaM.

L0 40

Mcnonb3ylolwuini  coBpeMeHHble cpeacTBa MOWCKa, aHanusa W UHTepnpeTauun
nHdopmaumm,  UHPOPMALMOHHbIE  TEXHONMOrMW  Ans  BbINOMHEHUs  3ajad
npodeccnoHanbHON OesTENbHOCTH.

1O 41

PassusatoLinin n ﬂpMMEHHKnuMﬁ HaBbIKM HabnogeHus, HaKonneHnd n
cuncrematTmnsayunm (baKTOB, OCMBbICIIEHNA onblTa B eCTeCTBeHHOHayHHOﬁ n
FyMaHMTapHOﬂ obnactsx Mo3HaHWs, uccneaoBaTenbCKOn U HpO¢BCCMOHaﬂbHOﬁ

AEATEJIbHOCTU.




2. CTPYKTYPA U COOEPXXAHUE YYEBHOW OUCLUMNIINHDI

2.1 O6bem y4ebHOM AUCLMNNMHBLI U BUAbI y4e0HOM paboThl

O6bem B
Bug yye6HoM paboThl yacax
O61beM obpasoBaTesibHOW NPOrpamMmbl QUCLUIIIUHDI 72
B T.u.
OCcHOBHOEe cogepXaHue 72
BT. Y.
TeopeTuyeckoe obyyeHune 34
npakTU4eckue 3aHATUS 38
nabopaTtopHble 3aHATUSA -
MpodeccnoHanbLHO-OopueHTUPOBaHHOE coAepxaHue (cogepxxaHue
npuKNagHoro Moayns) 6
BT. Y.
TeopeTn4eckoe o0byyeHme 2
NnpakTU4YecKMe 3aHATUS 4
NMpomexyToyHasa aTTecTauus B Buge auddgepeHumpoBaHHoro 3aveTa (2
cemecTp)




2.2. TemaTM4eCKMN NNaH U cogepxaHne y4ebHON AucUMNnHbI «XUMUA»

Koabl koMmneTeHUUN,

¢opmmpoBaHuio
HanmeHoBaHune CopepxaHue yyeb6Horo matepuana (OCHOBHoe U I1pOCbeCC:VIOHanbHO-OpMGHTMpOBaHHoe), Ob6bem KOTOPbIX
pa3genoB U TeM npaKkTUYecKne 3aHATUA, NPUKNagHoOn moaynb Yacos
Cnocob6CTByeT 3N1IEMEHT
nporpamMmbl
1 2 3 4
2 cemecTp 72:
36 neku.+
36 np.

Pasgen 1. OcCHOBbI CTpOeHUs BellecTBa 8
Tema 1.1 Xumusi-Hayka o |CopepxaHue y4ebHOro marepmana 2 OK 01, OK 02, OK 04
BeLlecTBax OCHOBHbIE MOHATUSA (XMMWYECKUIA ANEMEHT, aTOM, NMPOCTbIE U CIOXHbIE BELLECTBA, MOJTb, MONIAPHAasA LIO 41

Macca, MONSAPHbIA OOBEM).

3aKoHbl XMMUK (3aKOH COXpaHEHMsT MaccChl BELLECTBA, MOCTOSIHCTBA COCTaBa, MepPUOaNYECKUIN 3aKOH,

3akoH ABoragpo).
Tema 1.2. CopepxaHue y4ebHOro marepmana 2 OK 01, OK 02, OK 04
CTpoeHue atoma CoBpemMeHHas MogeNnb CTPOeHUs aTtoMa. JOMNeKTPOHHas KoHdwurypauus atoma. Knaccudukauus LO 40, LO 41

XVMUYECKUX IMEMEHTOB (S-, p-, d-anemMeHTbl). BaneHTHble anekTpoHbl. BaneHTHOCTb. OnekTpoHHas

npmpoda XMMUYECKON CBA3WN. ONekTpooTpuuaTenbHoCTb. KoBaneHTHas CBsA3b, €e pasHOBMAHOCTU U

MexaHu3Mbl obpasoBaHunst (OOMEHHbIN U OOHOPHO-aKUENTOpHbIN). MoHHasa cBasdb. MeTannuyeckas

cBA3b. BogopoaHas ceA3b. MexmonekynapHble B3anmMoaencTens.

M3oTonbl, OCHOBHOE 1 BO30YXAEHHOE COCTOsIHME aToMa, rmbpuamn3saums atToMHbIX opbuTanen.
Tema 1.3. CopgepxaHue y4ye6Horo matepuana 2 OK 01, OK 02, OK 04
lNepuroanyeckuii 3aKoH M [Mpeanockinkn: HaKomnneHe aKToNorMyeckoro martepuana, pa6oTbl npeallecTseHHkoB (M.B. LO 39, L0 40, IO 41
MNepuoanyeckas cuctema |[e6epeittepa, A.9. LLankyTypTya, k. A. HetoneHca, J1.10. Meitepa). Cbesg xumukos B Kaprcpya,
XUMUYECKNX INIEMEHTOB  |InuyHocTHbIE KayecTBa .. MeHaeneesa.
.M. MeHpeneesa OtkpbiTve .M. MeHaeneesbiM MNeproanyeckoro 3akoHa.

CoBpeMeHHas hopmynupoBka Nepnoanyeckoro 3akoHa.

TemaTuKa NpakTU4ECKUX 3aHATUN

MpakTnyeckoe 3aHsATMe Ne1 PelueHne npakTUYeCKUX 3adaHUM Ha COCTaBfIEHME JIEKTPOHHO- 2

rpadumyecknx opmyn anemeHTos 1-4 nepuoaos.
Paspen 2. Xumnyeckue peakumm 14

CopgepxaHue y4ye6GHoro matepuana 2 OK 01, OK 02, OK 04

Tema 2.1.
T Wbl XMMUYECKNX peakLumin

KﬂaCCI/I@VIKaLI,I/IFI N TUMbl XUMNYECKUX peaKu.w?l C y4actmem HeopraHM4eckmx BeLlecTB.

KonnyecTBeHHble OTHOLWEHWSI B XMMUU. OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XUMWUU U pac4yeTbl No

LIO 39, LIO 41
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Koabl komneTeHUun,
H ¢opmMuposaHuio
aMmeHoBaHue CopepxaHue y4yeb6Horo matepuana (OCHOBHoe U I1pO(*)eC(iVIOHaanO-OpVIeHTVIpOBaHHoe), Ob6bem KOTOPbIX
pa3aenoB U TeM npakTU4Yeckue 3aHATUA, NPUKNagHoOn moaynb yacoB
CNnocob6CTBYeT 3M1EMEHT
nporpammabi
1 2 3 4
YPaBHEHUSM XMMUYECKUX peakumi. Momnb Kak eguvHuua KonuyecTBa BellecTBa. MonsipHasi macca.
3aKoHbl COXpaHeHMs Macchbl U aHeprun. 3akoH ABoragpo. MonsipHeli 06bemM razos. OTHOCUTENbHASA
NAOTHOCTb rasos.
Peakuun komnnekcoobpas3oBaHWss C y4acTMEM HeopraHuM4eckux BellecTB (Ha npumepe
rMOPOKCOKOMMIEKCOB LIMHKA M antoMUHKSA).
TemMaTuKa NPaKTUYECKNX 3aHATUN
MpakTtnyeckoe 3aHsaTne Ne 2 CoctaBneHne ypaBHEHUIN peakLUni. 2
MpakTtnyeckoe 3ansatTne Ne 3 PelwleHve 3agay no ypaBHEHNAM peakuui. 2
Tema 2.2. CopepxaHue y4ebHOro marepmana 2 OK 01, OK 02, OK 04
OneKkTponuTuyeckas Teopusi anekTponuTuyeckon puccoumaumn. Peakumm moHHoro obmeHa. CocTaBneHve peakuui LIO 39, LLO 40, LJO 41
anccounaums MOHHOTO 06MEeHa NyTem COCTaBIEHWUSI UX MOSHbIX U COKPALLEHHbLIX MOHHBIX YPaBHEHWA.
Mvoponua conen. 3HadeHue rugponu3a B Ouonornyeckmx obmeHHbIx npoueccax. [pumeHeHue
rMaponmnaa B NPOMbILLIIEHHOCTMW.
TemaTuka NPakTU4ECKUX 3aHATUN
MpakTtnyeckoe 3aHsaTne Ne 4 CoctaBneHue peakumi ruaponmaa conem. 2
Tema 2.3. CopaepxaHue yye6Horo marepuana 2 OK 01, OK 02, OK 04
OkucnuTenbHo- CTeneHb okucneHnsi. BoccTaHOBUTENM 1 OKUCTIUTENMN. LIO 39, LIO 41
BOCCTaHOBUTEIbHbIE Knaccundumkaums OKUCnmMTenbHO-BOCCTAHOBUTESNbHbLIX peakuui.
peakuuu. MeToabl  COCTaBneHWs]  YpaBHEHWA  OKUCIIUTENbHO-BOCCTAHOBUTENbHbIX  peakuui  (MeToa
OnekTpoxMMuyeckme nonypeakunu). BnusHne cpefbl Ha NPOTEKAHUE OKUCINTENBHO-BOCCTAHOBUTENbHBIX MPOLECCOB.
npoueccel TemMaTuKa NPaKTUYECKUX 3aHATUIA
MpakTnyeckoe 3aHaTne Ne 5 Metoabl cocTaBneHNss ypaBHEHUIN OKUCITUTENBHOBOCCTAHOBUTENbHbIX 2
peakumii. MeTof anekTpoHHoro 6anaHca.
Paspen 3. CTpoeHue u cCBOMCTBa HEOPraHNUYECKUX BeLeCcTB 22
Tema 3.1. CopepxaHue y4e6HOro matepuana 2 OK 01, OK 02, OK 04
Knaccudukaums, MpeaMeT HeopraHMYeckoit xumun. B3auMmocBsi3b HeopraHuyeckux BellecTB. Knaccudukaums LO 39, L0 41
HOMEHKNaTypa 1 CTPOEHWE | eppraHnyecknx BellecTs. MpocTbie 1 criokHble BellecTBa. OCHOBHbLIE KMACChl CMOXHLIX BELLECTB
HEOPraHN4eCckX BELUECTB | o cppbl, ruapokeuabl, KUCHOTl, conu). HoMeHknaTypa 1 Ha3BaHUe HeOpraHUYECKIX BELLECTB UCXOAS
M3 UX XMMUYeckon OPMyrnbl UMW COCTaBNEHWE XUMUYECKOW (POpMynbl UCXOAs W3 HasBaHUs
BeLlecTBa N0 MeXAyHapoaHOW Unun TpuBuarnbHOW HOMEHKNaType.
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Koobl koMneTeHUun,

H ¢opmupoBaHuto
auMeHoBaHue CopepxaHue yyebHoro marepmana (OCHOBHOE U np0¢eCC~MOHaanO-OpMeHTMpOBaHHoe), O6bLem KOTOPBIX
pa3genoB U Tem npakTu4yecKkue 3aHATUA, NPUKNaaHON MoAayIb YyacoB
Cnocob6CTByeT 3N1IEMEHT
nporpamMmmboi
1 2 3 4
MexmonekynspHble B3aumogencteus. Kpuctannorvgpatbl. ArperatHble COCTOSIHUSA BeLecTBa.
Kpuctannmyeckne u amopdHbie BelwlecTBa. TuUMbl  KPUCTANNUYECKUX PELUETOK (aToMHas,
MONEKynspHas, MOHHas, MeTannunyeckas). 3aBUCUMOCTb (PM3NYECKNX CBOWCTB BellecTBa OT Tuna
Kpuctannuyeckon pelueTku. MNMpuunHbl MHoroobpasmnsi BELLIECTB.
TemMaTuKa NPaKTUY4ECKUX 3aHATUN
MpakTnyeckoe 3aHaTMe Ne 6 PelleHne 3agad Ha pacyeT MaccoBOW AonM (MaccChbl) XMMUYECKOrO 2
AnieMeHTa (CoeauHeHWs1) B MOreKyne (cMmecu).
MpakTnyeckoe 3aHATUE N2 7 PelleHne NpakTUYecKkmUx 3adaHni rno knaccudukauumn, HomeHknaTtype 2
N XMMUYECKUM (bopMyramM HEOPraHMYeCKMX BELLLECTB Pa3fiMYHbIX KIacCcoB.
Tema 3.2. CopepxaHue y4ebHOro marepumana 2 OK 01, OK 02, OK 04, OK
DU3NKO-XMMUMYECKNEe MeTtannbl. ObLine dursnyeckme n xuMmmnyeckne cBomcTea MetannoB. Cnocobbl nony4vyeHusi. 3HadeHne 07 1O 39, LIO 40
CBOWCTBA MEeTannoB M HemeTannoB B NPUPOAE W XU3HeOesTeNnbHOCTU YenoBeka W opraHnamMoB. Kopposus
HeopraHM4ecKknx MEeTannoB: B1UAbl KOPPO3uK, Crnocobbl 3alnTbl MEeTanmoB OT KOPPO3UN.
BELLECTB Hemetannbl. OOwmne dusndeckne 1M XuUMMYECKne CBOWCTBA HemeTanmnoB. TUMUYHble CBOWCTBA
mMeTtannos IY- YII rpynn. Knaccudukauusa n HomeHknaTtypa coeguMHeHun HemeTannoB. KpyroBopoTbl
OMOreHHbIX 3N1IEMEHTOB B Npupoae.
Tema 3.3. l'eHeTuueckas |CopepxaHue y4yeObHOro marepumana 2 OK 01, OK 02, OK 04, OK
CBS13b KNaccoB X1MMYeckme CBOMCTBA OCHOBHbIX KIaCCOB HEOPraHNYeCKNX BELLECTB (OKCUO0B, TMAPOKCUAO0B, KACNOT, 07 14O 39, LUO 41
HeopraHM4ecKknx conew n ap.). 3akOHOMEPHOCTU B M3MEHEHMM CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbLIX COEAUHEHW,
COeaUHEHUN BbICLUNX OKCUAOB U rTMOPOKCUAOB.
TemaTuKa NpakTUH4ECKUX 3aHATUN
MpakTnyeckoe 3aHaTue Ne 8 CoctaBneHve ypaBHEHUIA XUMNYECKUX peakLnii ¢ y4acTMeM NpocCTbIX U 2
CNOXHbIX HEOPraHNYEeCKMX BELLECTB.
Tema 3.4. CopepxxaHue y4ebHOro marepumana 2 OK 01, OK 02, OK 04, OK
MponseoacTeo O6Lme npeacTaBneHnsi 0 NPOMBbILLIIEHHbIX CNocobax NonyyYeHnss XMMUYEeCKMX BeLLeCcTB (Ha npumepe 07
HeopraHM4ecknx BELEeCTB. MpoM3BOACTBA aMMuaka, CepHoOM KucnoTbl). YepHass u uBeTHas meTannyprus. [lpakTnyeckoe LIO 39, 1O 40, LJO 41
NpUMeEHeHWEe ANeKTPonm3a Ansg NonyvyeHns WenoYHbIX LWenoYHo3eMenbHbIX METANM0B U antoMUHUS. MnK1.1
[Mpobnema oTxo40B 1 NOBOYHbIX NPOAYKTOB.
Paspen 4. CTpoeHue u CBOMCTBa OpraHN4ecKux BeLecTB 34
Tema 4.1. CopepxaHue y4ebHoOro marepmana 2 OK 01, OK 02, OK 04, OK

I'Ipep,meT OpFaHW—IeCKOVI Xummn. Baanmoceasb HEOpPraHM4YeCcknx n opraHn4eckmnx BeLlecTB.

07
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Koobl koMneTeHUun,

H ¢opmMuposaHuio
aMmMeHoBaHue CopepxaHue y4yeb6Horo matepuana (OCHOBHoe U npO(*)eCCvVIOHanbHO-OpMeHTMPOBaHHoe), Ob6bem KOTOPBIX
pa3genoB U TeM npakTUyeckue 3aHATUSA, NPUKNagHoON Moaynb YyacoB
Cnocob6CTByeT 3N1IEMEHT
nporpammabi
1 2 3 4
Knaccudumkaums, cTpoeHne XumMmyeckoe CTpOEHNE KaK Nopsgok COeAMHEHNA aTOMOB B MOJSEKYre COrflacHO MX BarieHTHOCTMW. LO 39, L1O 41
N HOMeHKnaTypa OCHOBHbIE MOMOXEHNS TEOPUN XMMUYECKOTO CTPOEHUSI OpraHnyeckmx coegmHeHmin A.M. bytneposa.
OpraHn4eckux BeLLecTB YrnepogHbIi ckeneT opraHu4eckon Monekynbl. MomnekynspHble U CTPYKTypHble (pa3BepHyTble,
COKpaLleHHbIE) XuMuyeckne opmynbl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XMMUYECKOrO CTPOEHMS
monekyn. N3omepusa n nsomepbl (CTPyKTypHas, reometpudeckas (UuctpaHc-nsomepms). KpatHoCTb
XUMUYECKOM CBA3N.
MoHATMe o dyHKUMOHanbHOW rpynne. [MpuMHUMNBLI KnaccudguKaumm OpraHNYecKkMx COeavHEHUN.
MexgyHapogHas HOMEHKNaTypa 1 NPUHLMMNLI HOMEHKNATYpPbl OPraHNYeCKUX COEaNHEHUN.
Tema 4.2. CopepxaHue y4ebHOro marepmana 2 OK 01, OK 02, OK 04, OK
MpenenbHble Fomonornueckni psg  ankaHoB. CTpoeHve Mornekynbl MeTaHa. M3omepus n  HOMeHknaTypa 07
yrnesonopoabl npegenbHbIX yrnesogopoaos. NMpaBumno cocTaBeHns Ha3BaHW ankaHoB C Pa3BETBIEHHONM LENbIO. LIO 39, LIO 40, LJO 41
opeHne meTaHa kak OOMH U3 OCHOBHbBIX MCTOYHUKOB Temnfa B NPOMBILWMEHHOCTU U ObITy. CBONCTBA
NPUPOAHbIX YrNeBo40pPOAO0B, HAXOXAeHWe B Npupoe 1 NpUMMeHeHne arnkaHoB.
TemaTuKa NpPakTU4ECKUX 3aHATUN
Mpaktnyeckoe 3aHsaTMe Ne 9 PelweHne 3agay Ha HaxoXOeHWE MONEKyNApHoOW GOopMyrbl 2
yrnesogopoaa.
Tema 4.3. CopepxaHue y4ebHOro marepmana 2 OK 01, OK 02, OK 04, OK
HenpegenbHble Vi3omepust 1 HOMeHKnaTypa ankeHoB, ankMHOB M AWEHOBbLIX yrneBoAopoAoB. OCHOBHble CrocoObl 07 LJO 39, LU0 41
yYrneBoAopoAbl. nonydyeHus. XuMmnyeckmne CBOMCTBA.
Monnmepmsaums aTuneHa Kak OCHOBHOE HarnpaBfieHWe ero Ucrnorib3oBaHus.
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHaTue Ne 10 PeweHne 3agay Ha ycTaHOBIIEHME MOSIEKYNAPHON hOpMYnbI. 2
Tema 4.4. CopepxxaHue y4ebHOro marepmana 2 OK 01, OK 02, OK 04, OK
Kucnopopgocoaepxaiue  [Kucnopogconepxaline coeauHeHus (CnmpTbl U heHonbl, KapboHOBbLIE KMCMOTbI M 3hMpbl, anbaerngbl 07
OpraHn4eckne cCoeIUHEHNA |1 KEeTOHbI, XUpbl, yrnesodbl). lNMpakTnyeckoe npUMeHeHWe 3TUNEHMNWUKONS, rnuuepuHa, dgeHona. Lo 39, 1O 40, LO 41
MpumeHeHne opmanbaervaa, auetanbaervza, YKCYCHOWM KUCnoTbl. Mbina kak conmu  BbICLUMX
KapOoHOBbIX KMcnoT. MowLmne CBOMCTBa Mbifia
TemaTuKa NpakTM4eCKUX paboT
MpakTnyeckoe 3aHaTue Ne 11 PelueHune 3agay no ypaBHEHUIO peakumi. 2
MpakTnyeckoe 3aHaTne Ne 12 HanucaHne CTpyKTYpHbIX POPMYI BELLIECTB. 2

Tema 4.5.

CopepxaHue yyebHoOro marepmana

OK 01, OK 02, OK 04,
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Koobl koMneTeHUun,

H ¢opmMuposaHuio
aMmeHoBaHue CopepxaHue y4yeb6Horo matepmarna (OCHOBHoOe U I1pocbeCC:VIOHanbHO-OpMeHTMPOBaHHoe), Ob6bem KOTOPbIX
pa3aenoB U TeM npakTU4Yeckue 3aHATUA, NPUKNagHoOn moaynb yacoB
Cnocob6CTByeT 3N1IEMEHT
nporpammabi
1 2 3 4

AsoTocofepxalune a3oTcofepxallme coeanHeHnst (aMyHbl U aMUHOKUCTIOThI, 6enkm). BoicokoMoneKkynspHble 2 OK 07
opraHuyeckune coefVHeHMNs (CUHTEeTMYEeCKME 1 BUONOrMYecKn-akTuBHbIE). MoHOMEp, NoNMMep, CTPYKTYPHOE 3BEHO. Lo 39, LO 40, LO 41
COEANHEHUNA Monumepwusaumnsa aTuneHa kak OCHOBHOE HanpasrieHne ero UCnonb3oBaHusa. ['eHeTudeckas CBs3b

Mexay Knaccamu opraHM4ecKkmx coeguHeHnNn

TemMaTuKa NPaKTUY4ECKUX 3aHATUN

MpakTnyeckoe 3aHsaTue Ne 13 PelueHne pacyeTHbIX 3agay ¢ UCNONb30BaHMEM MIIOTHOCTY ra3oB Mo 2

BOZOPOAY U BO34YXY.
Tema 4.6. TemMaTuKa NPaKTUYECKNX 3aHATUN OK 01, OK 02, OK 04, OK
O6HapyxeHune MpakTnyeckoe 3aHsaTue Ne 14 CocrtaBneHne Ka4yeCTBEHHbIX peakunin 0GHapyXeHnst OpraHNYeckux 2 07
OpraHn4ecKnx BeLLeCTB coeIMHEHUI OTAENbHbIX KNaccoB. Lo 38, LLO 39, IO 40,
OTAENbHbIX KNaccoB ¢ LIO 41
NCNoNb30BaHNEM
Ka4yeCTBEHHbIX peakuun
Paszgen 5. KuHeTu4yeckue n TepmognHamMmmyeckme 3aKOHOMEPHOCTU NMPOTEKAHUA XMMUYECKMUX peaKkLum 4
Tema 5.1 CkopocTb CopepxaHue y4eObHOro marepmana 2 OK 01, OK 02, OK 04, OK
XMMUYECKON peakunu. CKOpOCTb peakLmm, ee 3aBMCMMOCTb OT pasfnnUYHbIX (DaKTOPOB: NPUPOAbLI pearnpyroLLnx BELLECTB, 07 O 39, LIO 41

KOHLIEHTpauuun pearvpymoLLmx BeLlecTs, TeMmnepaTypsl (npasuno BaHT-lNodda), nnowaam

peakuMOHHOW NOBEPXHOCTU, HANN4Yus katanuaatopa. Ponb kaTannsaTopoB B Npupoae u

NPOMBbILLIIEHHOM NPOW3BOACTBE.

OHeprusi akTueaLmmn. AKTUBMPOBAaHHBIN KoMNekc. KatanuaaTtopbl 1 kaTanu3. Ponb katanu3aTtopoB B

npvpoAe 1 NPOMbILLSIEHHOM NMPOU3BOACTBE.

TemaTuKa NPakTU4ECKUX 3aHATUN

MpakTuyeckoe 3aHaTHe N2 15 PelueHne npakTMKo-OpuUEeHTUPOBaHHBLIX 3a4aHui Ha aHanmns 2

hakTOpOB, BNUSAOLNX HA UBMEHEHNE CKOPOCTUN XMMUYECKON peaKLnN.
Paspen 6. PacTBopbl 8
Tema 6.1. CopepxxaHue y4ebHOro marepmana 2 OK 01, OK 07, OK 02

lMoHaTne o pacTBopax

PacTBopeHue Kak qmanko-xummndecknin npouecc. Pacteopbl. Cnocobbl NpUMroToBNeHNs pacTBOPOB.
PacTBopumocTb. MaccoBasi 4onst pacTBopeHHoro Bellectsa. CMbICI NokasaTtens npeaenbHo
10MYCTUMOW KOHLIEHTPALMM 1 €r0 UCMOMb30BaHNe B OLeHKe aKonormyeckon 6e3onacHoCTu.

LIO 39, LIO 41
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HaumeHoBaHune
pa3genoB U TeM

CopaepkaHue yuye6Horo matepuarna (OCHOBHoe U NpodeccMoHaNbLHO-OPUEHTUPOBaHHOE),
npakTU4eckue 3aHATUSA, NPUKNagHOW MoayIb

O6BLem
yacoB

Koabl komneTeHUun,
¢opmupoBaHuto
KOTOPbIX
Cnocob6CTByeT 3N1IEMEHT
nporpamMmbil

2

4

ﬂpanma 9KOJ10Ir'nM4ecKkun Ll,eJ'IGCOO6p83HOI'O noseneHund B 6bITy n prD,OBOVI AeATEeNNIbHOCTU B LenAx
COXpaHeHnd CBOEro 340p0OBbA U Opr)l(aIOU.leVI I'IpVIpOD,HOVI cpenbl; onacHOCTb BO30ENCTBUS HaA XUBblE
OpraHn3Mbl onpegernieHHbIX BeLWeCTB.

PeweHune NPaKTUKO-OPUEHTUPOBAHHbIX PACYETHbIX 3aJaHui Ha pacTBOpbI, UCMNOJIb3yEMbIE B ObITOBOW
n I'IpOI/I3BO,EI,CTBeHHOI7I OEeATEeNIbHOCTUN YeroBeKa

TemMaTuKa NPaKTUYECKNX 3aHATUN

Mpaktnyeckoe 3aHsaTMEe Ne 16 PeweHue 3agad Ha BblYWMCIEHME MPOLEHTHOW KOHLEeHTpauuu
pacTtsopa.

Pasgen 7. NpoceccrmoHanHO-OpMEeHTUPOBaAHHOE coAepKaHue (coaepKaHue NpUKNagHoro Moayns)

D

Tema 7.1
Xymunsi B gekopaTmuBHO-
NPWKNagaHoOM UCKyCCTBe

CopepxaHue y4yeGHoro matepvana

HoBelilune [OCTUKEHUS XMMUYECKOI HAYKN 1 XUMMUYECKoN TexHonorum. Ponb xumumn B obecneyeHnn
9KOTOrMYecKoi, aHepreTnyeckon 6esonacHoCT. XMMMUYECKMe cTaamm nosydeHnss hoTonsobpakeHus.
Mpouecchbl 06paboTkK KMHodoTOMaTepranos. PakTopbl, BAUSOLWME HA KAYECTBO U30GPaKEHNS.

TemaTuKa NpakTU4ECKUX 3aHATUN

MpakTnyeckoe 3aHsaTne Ne 17 PewweHne npodeccnoHanbHbIX KENcoB

Mouck n aHanu3 KemcoB O MPUMEHEHUN XUMUYECKUX BELLECTB U TEXHOMOMMIA C y4yeToMm OyayLien
npodeccuoHanbHON JeaTenbHocTM no Temam: «llepexod OT HaTypanbHbIX K CUHTETUYECKUM
nMrMeHTam B pocnucu no gepesy/kepamukey, « KOHTponb cTabunbHOCTM LiBeTa npu obxure: BNUsSHME
no6aBoK n aTtMocdepbl Neyny.

BawmTa: lNpeacraBneHne pes3ynbTaToB peLeHns KEMCOB B hOpMe MUHWN-A0KNaAa C npe3eHTaumnemn

OK 01, OK 02, OK 04, OK
07
L0 38, LIO 39, LIO 40,
L0 41 MK 2.5

Bcero:

72
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3. YCNOBUA PEANU3ALMU NPOrPAMMbI YYEBHOWN OUCLIUNNUHBI

3.1. Tpe6oBaHUsA K MUHUManNbHOMY MaTepuanbHO-TEXHUYECKOMY obecneveHuto

Ona peanu3auum nporpammbl  y4eOHOM  OUCUMNIIMHBI  «XUMUSI»  OOIDKHbI - ObITb
NpeaycMOTPEHbI crieaytoLlime cnelmarnbHble NOMELLEHUS:

KabuHeT «Xnmumny, OCHaLLEHHbIA CTONOM npenogaeatens — 1 WT.; CTynoM npenogasaTens
— 1 wWr.; cTonammM KOMMNbKTEPHbIMU — 13 LWIT.; Kpecnamm KOMMNbOTEPHbIMM — 13 LWT.; cTONamm
yYyeHn4yeckummn — 12 Wwr.: CTyNbsMnU yY4eHUn4yeckumun — 25 WT.; JOCKOW MenoBon — 1 LWT.; JOCKOM
WHTEPaKTMBHOM — 1 WT.; NpoekTopoM — 1 WwT.; MoHobrokamn — 13 wt.; MOY — 1 wr.; wkadom ans
AOKYMEHTOB — 1 LIT.; WKaOM apxmBHbIM — 1 WIT.; orHeTywmntenem -1 wr.

JlTabopaTopHoe obopynoBaHve

MporpammHoe obecneveHne «Xmmusi, BupTyanosHasa nabopartopus, TpeHaxepbl. CMO».

3.2. UHdopmaumnoHHoe obecneyeHne peanusauum nporpamMmmbi

[na peanusauun nporpaMmmMbl BUGNMOTEYHBIN PoHA 06pa3oBaTeNbHON opraHM3auum umeeT
neyaTHble W/UNM 3NEKTPOHHbIE 0Bpa3oBaTerbHblE U MHOPMAaLMOHHbLIE PECYPChI, PEKOMEHOYEMbIE
Ans UCMNorb30BaHMsA B 06pa3oBaTenbHOM NpoLecce.

3.2.1 OCHOBHbI€ UCTOYHUKN. DNEKTPOHHbIE U3OAHUA:

1. Pygautuc, I'. E. Xumus. ba3oBbin ypoBeEHb : y4eOHMK ANt 00pa3oBaTeNibHbIX OpraHmM3aLumnm,
peanuayoLmx obpasoBaTesibHble NporpamMMbl cpegHero npogeccruoHasnbHoro obpasoBanus / I. E.
Pyasutuc, ©. . ®enbgmaH. — 2-e U3g., ctep.- Mocksa : NpoceeleHune, 2025. - 337 ¢. : nn. - (Y4ebHuk
CIO). - TekcT : anekTpoHHbIN. - URL: https://znanium.ru/ — Pexunm goctyna: no noanmcke.

3.2.2. OononHuTenbHble NCTOYHUKUN

1. MNabpuensH, O. C. Xumusa. 11 knacc : y4eb. ansa obweobpasoBaT. opraHusaumi : 6a3oBbii
ypoBeHb / O. C. MabpuensH. — 6-e uag., crep. — Mocksa : lNpoceuleHune, 2024. — 127 c. : vn.

2. labpuensH, O. C. Xumun4a. 10 knacc : y4eb. ansa obweobpasosat. opraHmsaumi : 6asoBbin
ypoBeHb / O. C. MabpuensH. — 7-e uag., crep. — Mocksa : lNpoceuleHune, 2025. — 129 c. : vn.
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4. KOHTPOIlb U OLEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOW AUCLIMMIIUHbI

KoHTponb u oLeHKka pe3ynbTaTtoB 00y4eHUs OCyLLECTBAIOTCA NpenogaBaTenemM B npouecce
NpoBeAEeHNA MPaKTUYECKNX 3aHATUN, MUCbMEHHOIO W YCTHOrO TECTUPOBAHMUS, WHOMBUOYANbHbIX
3agaHunin, nccregoBaHunin, BeINOMTHEHMS 3a4aHu B paboden TeTpagun.

4.1 NHCTPpYMEHTbI OLIeHKU TeKyLllen aTTecTtaumm no y4e6HON AUCLUUIIINH

e

AnemMeHTbl y4ebHom MpoBepsiemble 3apaHnAa onsa oueHKn Buabl
aucumnnuHbl (pasgensi/ pe3ynbTaThbl OLEHKU
TeMbl) o6yueHus OK, TK,
3,Y
Tema 1.2. OK- 01,02, 04 [1. BeinonHeHue 3agaHui B pabo4yer TeTpagu 2-5
CTtpoeHune aTtomoB 3-1,2,3
Y¥-1,3,5
LO 40, LIO 41
Tema 1.3. OK-01,02, 04 1. BbinonHeHne 3agaHuin B pabouen 2-5
MNepunogmyecknii 3aKoH 1 3-1,2,3,4 TeTpaaun
Mepuopunyeckas cuctema | Y-1,4, 5,9 O 39, 2. Mpaktuyeckoe 3ansatme Nel PelleHue 2-5
XUMUYECKMX 3NIEMEHTOB LIO 40, LIO 41 NpaKkTUYeCKMX 3adaHUA Ha CoCcTaBleHune
au. ANEKTPOHHO-Trpadn4eCcKmnx dopmyn
MeHgeneea anemeHToB 1-4 neprnonos
Paspen 2. Xumunyeckne | OK - 01, 02, 04 3-1, |1. BbinonHeHne 3agaHui B| 3ayTeHo/He
peakumm Tema 2.1. Tunbl 3-5,6,7 paboyen 3a4TeHo 2-5
XUMUYECKUX peakLni Y-1,3,4,5,7,9 TeTpaaun
Lo 39, IO 41 2-5
2.lMpakTnyeckoe 3aHaTMe Ne 2
CocTaBneHne ypaBHEHWUI peakuui.
3. lNpaktnyeckoe 3aHATME Ne 3 PelieHue
Tema 2.2. 1.MpakTnyeckoe 3aHaTne Ne 4 2-5
OnekTponuTuyeckasi OK - 01, 02, 04 3-1, [CocTaBneHue peakuuin rmgponunsa conemn.
avccouunauns 2,3Y-1,3,4,7,12
LIO 39, LO 40,
L0 41
OK-01,02,04 3- [1. Tlpaktndyeckoe 3aHsaTME Ne 5 MeTtoabl 2-5
Tema 2.3. OkmucnutensHo-|1,2, 3, 5,6,7 ¥-1,3, 4,/cocTaBneHns  ypaBHEHWA  OKUCNUTENBLHO-
BOCCTAHOBUTENbHbIE 7,12 14O 39, LUO 41 |BoccTaHOBUTESbHbIX peakuun. MeTtop,
peakumm. AneKkTpoHHoro 6anaHca.
OnekTpoxmMmmnyeckue
npoLecchbl
Pasgen 3. CtpoeHue u OK-01,02,04 [1. BbinonHeHne 3agaHumn B| 3ayTeHo/He
cBoKncTBa HeopraHuveckmx| 3-1, 2, 3 ¥-1,3, 4, 5, |paboyen 3a4TeHo 2-5
BellecTB Tema 3.1. 9,10 LUO 39, O 41 [tetpaan
Knaccudmkaums,
HOMeHKNaTypa u CTpoeHue 2. MpakTnyeckoe 3aHATME Ne 6 PelleHune
HeopraHM4ecKknx BELLECTB 3ajay Ha pacyeT MaccoBow Aonu (Macchbl) 2-5
XUMWYECKOTO 3NneMeHTa (CoeaunHeHusl) B
morekyrne (cmecn).
3. lNpaktnyeckoe 3aHaTMe Ne 7 PelleHne
NpakTUYeCcKUx 3agaHui No Knaccudukaumm,
HOMEHKNaType W XuMu4eckum copmynam
HEeopraHN4YecKnx BELLECTB pasnnYHbIX
Tema 3.3. N'eHeTuueckasn | OK - 01, 02, 04, 07 [1. MNpakTnyeckoe 3aHATNE Ne 8 CocTtaBneHue 2-5
CB$S13b KnaccoB 3-1,2,3,4Y-1,2, 3, ypaBHEHUN XUMUYECKMX peakLuui C ydacTnem
HeopraHN4YecKnx 4,5,8,13 140 39, [npoCcTbiX W  CINOXHbIX  HEOopraHW4YecKknx
COoeINHEeHUN L0 41 BELLECTB. o
Tema 4.2. OK - 01, 02, 04, 07 |1.BbinonHeHne 3agaHnii B paboyen TeTpaam 2-5
MpepenbHble 3-1,3,4 2-5
yrnesogopoabl Y-1,2,3,4,5,9
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OnemeHTbI yuebHOM MpoBepsiemble 3agaHusa onA oueHKn Buabl
aucumnnuHbl (pasgensi/ pe3ynbTaThbl OLeHKM
TeMbl) o6yueHus OK, IK,
3,Y
LO 39, 1O 40, O (2.MpakTtnyeckoe 3aHsaTne Ne 9 PelweHune
41 3agay Ha HaxoXaeHWe MOJEKynsipHON
dbopmMynbl yrnesogopoga
Tema 4.3. 2-5
HenpegenbHble OK-01,02, 04,07 (1.BbinonHeHune 3agaHuii B paboyen TeTpaan 2-5
yrreBoAopoabl. 3-1,3,4 2. lMpaktnyeckoe 3aHaTMEe Ne 10 PelweHune
Y¥-1,2,3,4,5,9 [3apa4y Ha YCTaHOBIEHWE MONEKYNSpHOW
LO 39, IO 41  |dopmynbl.
Tema 4.4. 2-5
Kucnopoaocoaepxaume |OK - 01, 02, 04, 07 |1.BbinonHeHue 3agaHuii B paboyen TeTpaam
opraHuJeckue -1,3,4, 5,6 Y-1, 2, [2.Mpaktuyeckoe 3aHatme Ne 11 PeuieHne 2-5
coefMHeHuns 3,4, 5,910 39, LO[3agay no ypaBHEHMIO peaKkuni.
40, 3. MpakTuueckoe 3aHsTMe Ne 12 HanucaHve 2-5
LIO 41 CTPYKTYPHbIX pOpMyn BELLECTB.
Tema 4.5. OK-01, 02, 04 3-1, |1. lNpakTuyeckoe 3aHaTMe Ne 13 PeweHune 2-5
AszoTocoaepxalime 2,3,4,5,6Y-1,2, 3,[pacyeTHbix 3agay C  UCMOSb30BaHUEM
coeanHeHus1 5,8,9, 15 MSIOTHOCTM ra3os Mo BOOOPOAOY Y BO3AYXY.
LIO 39, LUO 40, LUO
41
Tema 4.6. OK 01, 02, 04, 07 3-/1. lNpakTnyeckoe 3aHdaTne Ne 14 2-5
OOGHapyxeHue 1,2, 3,4,5,6 ¥-1,2, 3,|CocTaBneHune Ka4yeCTBEHHbIX peakuunn
opraHu4eckux Belects | 5, 8,9, 15, 16 LIO |oOGHapyXeHUss opraHuM4Yeckux CoeauHeHui
OTOesbHbIX KNaccoB C 38, LJO 39, OTOEeNbHbIX KNaccoB.
NCMosfb30BaHMEM LO 40, 1O 41
KayeCTBEHHbIX peakLui
OK-01,02,04,07 |1. BbinonHeHne 3agaHuMii B  pabouen 2-5
Pasgen 5. 3-1,2,3,4Y-1,3, 4, teTpagu
KnHeTunyeckue n 5, 7,9 UO 39, UO 41 2.lMpaktnyeckoe 3aHaTMe Ne 15 PelueHune 2-5
TepmoanuHamMmyeckune NPaKTMKO-OPUEHTUPOBAHHBIX  3adaHuUM  Ha
3aKOHOMEPHOCTH aHann3 akTopoB, BUSAIOLNX HA U3MEHEHUNE
NPOTEKAHNS XMMUYECKMX CKOPOCTW XMMMWYECKOWN peakuumm.
peakuun Tema 5.1
CKOpOCTb XMMUYECKOW
peakumun. Xmmuyeckoe
paBHOBeCUE
Pasgen 6. Pacteopbl 1. BbinonHeHne 3agaHun B paboden 2-5
Tema 6.1. OK - 01,02, 04,07 [reTpagu
lMoHATne o pacTBopax 3-1,5,6,7 2. MNpaktnyeckoe 3aHATME Ne 16 PewweHune 2-5
Y-9,12,13 3agad Ha BblYMCNeHne NPOLEHTHOM
1O 39, IO 41  |KkoHUeHTpauuun pacteopa
Paspgen 7. OK - 01,02, 04, 07, 3|1.MNpakTtnyeckoe 3aHaTMe Ne 17. PewweHue 2-5
MpodeccmnoHanbHo- -5,6,7 npodeccmnoHarnbHbIX KENCOB.
OpPUEHTMPOBAHHOE Y- 16 O 38, O 39,

cofepxaHue (cogepaHue
npuKnagHoro Moayns)

L0 40, L0 41 MK
2.5
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