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1. OBLLLAAl XAPAKTEPUCTUKA PABOYEI NPOrPAMMDbI
OBLLEOGPA3OBATE/IbHOM AUCLMM/IUHBI « XUMUSA»

1.1. Mecto AMCUMNAMHBI B CTPYKTYpEe OCHOBHOW MNpPodeccCUoHaNbHOM
obpasoBaTtenbHOM Nporpammbl

ObuweobpasoBatenbHan ANCUUNANHA «XMMUA» U3ydyaeTcA Ha 6a30BOM ypoBHE B
obweobpasoBaTeNibHOM LUMKAe y4ebHOro naaHa OCHOBHOW NPOPECCUOHANbHOM
obpasoBaTenbHOM nporpammbl  No cneyuanbHoctM 54.02.02 [lekopaTuBHO-
NPUKNAQHOE WCKYCCTBO M HapoAHble Mpombicabl (Mo Buaam) KBanudbukaums
XYOO0XHUK-MacTep.

TpyA0eMKoCTb AUCUMNANHDBI «XMmKA» Ha 6Ga30BOM ypoBHe cocTaBaseT 54 vaca,
13 KoTopbix 50 Yacos — 6a308BbI Moay b (6 pa3aenos) u 4 yaca — NPUKNAAHOM MOAYNb
(1 pasaen), BKAOYAOLWLMIN NPAKTUKO-OPUEHTUPOBAHHOE coaeprKaHMe cneumanbHOCTY.

MpuKnagHo moaynb BKAOYaeT oguH pasgen. Pasgen 7 «Xumua B ObITy U
NPOU3BOACTBEHHOM AEATE/IbHOCTU YE/I0BEKA» Peann3yeTcs A8 BCeX CNeunanbHocTen
Ha MmaTepuane KemcoB, CBSI3aHHbLIX C 3KOJOrMYecKkor 6e30MacHOCTbI0 U OUEHKOM
nocneacTeuMin H6LITOBOM M NPOU3BOACTBEHHOW AEATENbHOCTU, NO OoTpacaam byayuien
npodeccnoHanbHON AeATeNbHOCTM 0byyatoLmxcs.

Mepuon obyyeHMa M pacnpegeneHne nNo  cemecTpam  onpeaenset
obpasoBaTenbHasA OpraHM3auMa CaMoCTOATE/IbHO, C YYETOM JIOTUKN GOPMUPOBaAHUSA
npegMmeTHbIX  pe3ynbTatoB, o06WMXx W NpodeccMoHanbHbIX  KOMMETEeHLMUN,
MeXKMNpeaMeTHbIX CBA3EN C APYrMMM AucUMNAMHamMM ob6uweobpasoBaTesibHOrO M
obwenpodeccnoHanbHOro UMKA0B y4ebHOro naaHa.

1.2. Uenn v nnaHupyemble pe3yanbTaTbl OCBOEHUA AUCLUNJIUHDI

1.2.1. Uenu v 3aga4um gNCUUNIUHDI

dopmunpoBaHMe Yy CTYAEHTOB NPEeACTaBAEeHMA O XMMWYECKOM COCTaBAAIOLLEN
€CTeCTBEHHO-HaY4YHOM KapTMHbI MMPA KaK OCHOBbI MPUHATUA PELUEHNI B }KU3HEHHbIX U
NPOW3BOACTBEHHbIX CUTyaLMAX, OTBETCTBEHHOTO NOBEAEHUA B MPUPOLHOM cpese.

3agaun AUCUUNINHDI:

1) chopmmpoBaTb MOHMMAHME 3aKOHOMEPHOCTEM MPOTEKAHUA XUMUYECKUX
NMPOLLECCOB U SIBNEHWUIM B OKPYMKaloLen cpeae, LeNOCTHOM HAay4YHOW KapTUHbI MUPa,
B3aMMOCBA3M U B3aMMO3aBUCUMOCTU eCTECTBEHHbIX HaYK;

2) pa3BUTb yMeHMA COCTaBNATb GOPMY/bl HEOPraHUYECKUX U OPraHUYEeCcKuX
BELLLECTB, YPAaBHEHMA XMMUYECKUX PEaKLMN, OOBACHATb X CMbICA, NHTEPNPETUPOBATD
pe3ynbTaTbl XMMUYECKMUX IKCNEPUMEHTOB,



3) cdopmupoBaTb  HaBblKM  MNPOBEAEHMA  MPOCTEMWNX  XMMWUYECKUX
3KCMEepPUMMEHTa/IbHbIX  MCCNedoBaHMW € cobnogeHvem npasua  6esonacHoro
obpalleHuna ¢ BewecTsamm 1 nabopaTtopHbiM 060pyaoBaHMEM;

4) pa3BUTb YMEHUA WMCNONb30BaTb MHOOPMALMIO XMMMYECKOro XapakTepa U3
Pa3/IMYHbIX UCTOYHUKOB;

5) cdopmmnpoBatb ymeHUA NPOrHO3MpoBaTb NOCNEACTBUA CBOEN AEeATENbHOCTU U
XMMUYECKUX MPUPOLHDIX, ObITOBLIX M MPOM3BOACTBEHHbIX MPOLECCOB;

6) cdopmupoBaTb NOHMMAHME 3HAYMMOCTU AOCTUNKEHUN XUMUYECKOM HaYKU U
TEXHONOTMIN JNA PA3BUTMA COLMANBHON U NPOM3BOACTBEHHOM cdhep.



1.2.2. NnaHupyemble pe3ynbTaTbl 0CBOeHUA 06Lweobpa3oBaTtenbHOU AucuunanHbl B cootBetrctBun ¢ ®roC CNO u Ha

ocHose ®IOC COO
Koa u MnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUNANHDI
HauMeHOBaHU
e

dopMmUpyeMbIX O6wwme! AucumnanHapHble?

KomneTeHuuii

OK 01. B yactu TpyAaoBOro BOCNUTAHUA: - B/IaE€Tb CUCTEMOM XMMWYECKUX 3HAHMKN, KOTOpas  BK/IOYaAET:
BbibupaTb - TOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTM | OCHOBOMNOANAralowme MOHATUA (XMMWYECKUA 3/1IEMEHT, aTOM, 3/IeKTPOHHas
cnocob6bl MacTepcTsa, Tpyaontobue; 060/104Ka aToMa, S-, p-, d-3N1EKTPOHHbIE OpbUTaNM aTOMOB, MOH, MONEKYNa,
peweHnsa 3agay | - TFOTOBHOCTb K  aKTUBHOM  AEATENbHOCTU | BANEHTHOCTb, 3N1EKTPOOTPMUATENbHOCTb, CTENEHb OKUCAEHMA, XMMUYEeCKan
npodeccnoHan | TEXHONOTMYECKOM M COLlMANbHOM HanpaBAEHHOCTH, | CBA3b, MOJIb, MOASIPHAA Macca, MOAAPHbIN 06bem, YrnepoaHblii CKenerT,
bHOWM CNnocobHOCTb  MHUUMMPOBATb, NAAHMPOBATb W | GYHKUMOHANbHAA Fpynna, pagukan, usomepusa, MU3oMepbl, roOMOIOFMYECKUIA
[EATEeNbHOCTU | CAaMOCTOATE/NIbHO BbINOJIHATL TAKYIO AEATENbHOCTb; | PAA, FOMONOTU, YINEBOA0POAbI, KNCNOPOA- M a30TCoAepKaLLUMe COeANHEHUA,
NPUMEHUTENBH | - nHTEpec K Pa3NMNYHbIM chepam | BUONOrMYECKM aKTUBHbIE BeLLecTBa (yrneBoapl, *Kupbl, 6enKkn), MoHoMep,
0 K pa3/IMyHbIM | NpodeccMoHaNbHOM AeATENbHOCTH, nonnMmep, CTPYKTYpHOE 3BEHO, BbICOKOMONEKYNAPHbIE COeAMHEHUS,
KOHTEKCTaM OsnapgeHune YHUBEpCanbHbIMMU Y4e6HbIMM | KpUCTANINYECKAn pelleTKa, TUMbl XMMUYECKUX peaKkunit (OKMCAUTEeNbHO-

No3HaBaTe/NbHbIMU A,eUCTBUAMM:
a) 6a3oBble IorMyeckue aencTems:

- CaMOCTOATENbHO bopmynunposaTtb n
aKTyanusmposaTb npobnemy, paccmatpusaTtb ee
BCECTOPOHHE;

- YCTaHaB/NMBATb CYLECTBEHHbIA MNPU3HAK UK
OCHOBaAHMA [/1A CPaBHeHMUA, KnaccuduKkauum u
0606ueHuns;

BOCCTAaHOBUTE/IbHbIE, 3K30-N IHAOTEPMUYECKME, PEAKLIUN MOHHOFO 06MeHa),
PacTBOP, INEKTPONUTbI, HESNNEKTPONTbI, SIEKTPOSINTUYECKAA gMccoLmnaums,
OKUCNUTENb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMUYECKON peaKkumn, XMMUYecKoe
paBHOBECME), TEOPUM U 3aKOHblI (TEOPUS XMMWUYECKOro CTPOEeHMA
opraHuyeckux Bewects A.M. byTtnepoBa, Teopua 3MEKTPOAUTUYECKOM
auccoumnaumm, nepuogmyeckmin 3akond .M. MeHgeneesa, 3aKOH COXpPaHEHUA
Maccbl), 3aKOHOMEPHOCTU, CUMBOIMYECKUI A3bIK XMMUKM, PaKTONOrNYeCcKme
CBeZleHuNs O CBOWMCTBaX, COCTaBe, Nojy4yeHun n 6e30nacHOM MCMo/Ib30BaHUM
Ba)KHEWMLIMX HEOPraHMYECKMX W OpPraHUYecKMx BelectB B ObiTy #

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaTbl 3 ®rOC COO (B nocnegHelt peaakLumm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2 IncumMnanHapHble (MpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




- onpeaenatb UENM AeATeNbHOCTH,
napameTpbl U KPUTEPUM UX AOCTUNKEHUSA;
- BbIIBIATb 3aKOHOMEPHOCTU U NPOTUBOPEUUS B
paccMaTpPUBaEMbIX ABNEHUSAX;

- BHOCUTb KOPPEKTMBbI B A€ATENbHOCTb, OLLEHUBATb
COOTBETCTBME pe3y/NbTaToB LENAM, OLEHMBATb
PUCKM NOCNeACcTBUIA AeATeNbHOCTY;

- pa3BMBaTb KPEaTUBHOE MblLUNEHNE NPU PELLIEHUN
M3HEHHbIX Npobaem

6) 6a3oBble uccneaoBaTesibCckue AencTBuA:

- B/lageTb HaBblKaMW y4yebHO-MUcCnen0BaTENbCKOM
n NPOEKTHOM NEeATENbHOCTH, HaBblKamu
paspelleHns npobnem;

- BbIABNATb MNPUYUHHO-C/IEACTBEHHbIE CBA3U U
aKTyanusMpoBaTb 3a4advy, BblABUraTb rmnoTesy ee
peleHus, HaxoAuTb apryMeHTbl ana
IOKa3aTe/IbCTBa CBOUX YTBEPXAEHWMU, 3aaaBaTb
napameTpbl M KpUTEPUU peLleHns;

- aHaNU3MPOBaTb MOJIyYEHHble B XOoA4e pelleHun
3aflauyM pesynbTaTbl, KPUTUYECKU OLEHUBATb WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHue B
HOBbIX YC/10BUSAX;

- YMETb NEepPeHOCUTb 3HAHWUA B NO3HaABaTE/IbHYIO U
NpPaKTUYeCcKyto 061acTU KMU3HeAeATeNbHOCTH;

3a4aBaTb

- YMeTb WHTErpMpoBaTb 3HAHWA W3  Pa3HbIX
npeameTHbIX obnacreit;
- BblgBMraTb  HOBble  Waewn, npeanaraTb

OpPUTMHANbHbIE NOAXOAbl U PELUEHUS;
- CNOCOBHOCTb UX UCNOb30BAHUSA B
Nno3HaBaTe/IbHON U COLMaAbHOM NPaKTUKeE

NPaKTUYECKOW AeATeNIbHOCTU Ye/I0BEKa;

- YMeTb BbIIBNATb XapaKTepHble MPU3HAKM WM B3aMMOCBA3b W3YYEHHbIX
NOHATUIN, NPUMEHATb COOTBETCTBYIOLLME MOHATUA MPU ONUCAHUW CTPOEHUA U
CBOMCTB HEOPraHWYECKMX M OPraHMYEeCKUX BELLECTB M MX MPEeBPaLLEHUI;

BblAB/MATbL  B3aMMOCBA3b  XMMMYECKMX  3HAHMA C  MNOHATUAMU U
npeacTaB/ieHUsMN APYrUX eCTECTBEHHOHAYYHbIX NPeaMETOB;

- YMeTb MCMNO/b30BaTb HAaMMEHOBAHUA  XMMUYECKUX  COeAMHEHWUN
MEXAYHAPOAHOro COl3a TEOPETMYECKONM W  MPUKAALHON XUMUU U

TPUBMAbHbIE HA3BAHWA BaXKHENLLMX BELLECTB (3TUNEH, aLeTUNEH, INTULLEPUH,
deHon, bopmanbaerna, yKCycHasa KUCNOTA, IIULUMH, YTapHbIN ras, yrIeKUCabIN
ras, aMMMak, raweHas MW3BeCTb, HeralweHaa W3BeCTb, MUTbEBAA coda U
ApYrvx), coctaBnatb GopMy/ibl HEOPraHUYECKMUX U OPraHUYECKUX BELLECTB,
YPaBHEHUA XMMMUYECKUX peaKkuuii, 0OBACHATb MX CMbICA; NOATBEPXKAATb
XapaKTepHble  XMMW4YeCcKMe CBOWMCTBA  BELWECTB  COOTBETCTBYIOLWMMMU
3KCMepMMeHTaMM U 3aNnUCAMMU YPaBHEHUIN XMMUYECKUX PeaKuuii;

- YMeTb YCTaHaBAMBATb MPUHAANEKHOCTb WM3YYEHHbIX HEOPraHUYEeCKUX U
OpraHMYeCcKMx BELLECTB K ONpeaesieHHbIM K/laccam M rpynnam CoeAnHEeHWU,
XapaKTepn3oBaTb MX COCTaB WM BaKHeWMLIMEe CBOMCTBA; ONpeaenAaTb BUAbI
XMMUYECKMX CBA3EN (KOBA/NIEHTHAs, MOHHAA, MeTaN/IMYecKan, BOAOPOAHaAs),
TUMbI KPUCTANNIMYECKMX PELLIETOK BELLECTB; KNACCMPULMPOBATL XMMUYECKME
peakuuu;

- chopmupoBaTb NpPeacTaBAEHMA: O XMMMUYECKOW  COCTaBAAOLLEMN
€CTEeCTBEHHOHAYYHOW KapTUHbI MMUPA, PON XMUMMUU B MO3HAHUU ABAEHUM
npupoapl, B GOPMUPOBAHMM MbIWNEHUSA W  KYAbTypbl JMYHOCTU, €e
YHKUMOHANIbHOM rpaMOTHOCTU, HEOBXOANMMOM ANA peLleHUa NPaKTUYeCcKux
3a/ia4 M 3KONOTMYeCcKM 0BOCHOBAHHOIO OTHOLUEHMA K CBOEMY 340POBbIO U
npupoaHo cpeae;

- YMEeTb NPOBOAUTbL PaCYeTbl MO XMMUYECKMM GOPMyaaM U YypaBHEHUAM
XMMUYECKMX  pPeakuMi €  MCNo/Mb30BaHMEM  OU3MYECKMX  BEJIMYMH,
XapaKTepum3yoLWwmnX BELLECTBA C KOJIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBMA) ra3oB, KOJMYECTBA BELLECTBA; MCMNO/b30BaATb
CUCTEMHbIE XMMMUYECKME 3HAHUA ONA NPUHATUA pPeLleHUA B KOHKPETHbIX




KU3HEHHbIX CUTYaUUAX, CBA3AHHbIX C BeWweCTBamn U UX NpUMeEHEHNEM

OK 02.
Ncnonb3oBaTb
COBpPEMEHHbIE
cpeacTsa
MOMCKa,
aHanusa u
MHTepnpeTaum
N MHGopMmaumm
n
MHbOPMaLMOH
Hble
TEXHOI0TUK
ana
BbINO/IHEHUA
3aja4
npodeccnoHan
bHOM
AeATeNIbHOCTH

B 06n1acTu LLEHHOCTU HAaYYHOro NO3HaHUA:

- CcHOPMMPOBAHHOCTb MMUPOBO33PEHMUS,
COOTBETCTBYIOLWLErO  COBPEMEHHOMY  YPOBHIO
pPasBMTMA HayKM M OOLLECTBEHHOW MNPAKTUKK,
OCHOBAHHOTO Ha ananore KY/IbTYp,
CNOCOBCTBYOWEro OCO3HAaHWIO CBOEro MecTa B
NMONIMKYIbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM WM YMTATENbCKOM
KyNbTypbl KaK CpeAcTBa B3aMMOLEMCTBUA MeXKAY
JNOAbMU U NO3HAHUSA MUPa;

- 0CO3HaHMEe UEHHOCTM Hay4yHON [eATeNbHOCTH,

FOTOBHOCTb  OCYLLECTBAATb  MPOEKTHY U
nccnenoBaTebCekyto [eATeNbHOCTb
UHANBUAYA/IbHO U B TPynne;

OBnaaeHue YHUBepCcanbHbIMU y4ye6HbImu
No3HaBaTe/NIbHbIMM AENCTBUAMM:

B) paboTta c MHpopmaumen:

- BNlafeTb HaBblKaMM MoAyYeHUA MHPOPMaLUM U3
MCTOYHMKOB PasHbIX TUMNOB, CAaMOCTOATENIbHO
OCYLLECTBAATb MNOMCK, aHANN3, CUCTEMATM3ALNIO U
WHTepnpeTaLmo MHPOPMALUKN PA3IUYHBIX BUA0B U
dopm npeacraBneHus;

- €034aBaTb TEKCTbl B Pas/vyHbIX $opmaTtax C
YY4ETOM HasHayeHua UuHPopmauMnm U LLeNeBOM
ayauTopun, BblbMpaa onTumanbHyio  popmy
npeAcTaB/feHUs U BU3yanum3aumm;

- OLUEHMBATb [OCTOBEPHOCTb, /IEFTUTUMHOCTb
MHPoOpMauunmM, ee COOTBETCTBME MPABOBbIM U
MOPanbHO-3TUYECKMM HOPMaM;

- YMeTb MNAaHMpOBaTb W  BbINONHATb  XUMMUYECKUWA  SKCNEPUMEHT
(NpeBpaLL,eHNs opraHMYECKUX BELLECTB NPU HAarpeBaHUM, NOAy4YeHUe 3TUNEHa
N U3y4YeHWe ero CBOWCTB, KaYeCTBEHHbIE PEAKUMN Ha anbAernapl, Kpaxman,
YKCYCHYIO KUCNOTY; AeHaTypauus 6es1KoB NPy HarpeBaHWu, LLBETHbIE peakumnm
6e/1KoB; NPOBOAMUTL PEAKLUN MOHHOTO 0OMeHa, onpeaenaTb cpeay BOAHbIX
PacTBOPOB, KauyecCTBEHHble peakuuuM Ha cynbdaT-, KapboHaT- M xnopua-
aHMOHbI, HAa KaTMOH AaMMOHMS; PeLaTb 3KCNEPMMEHTA/IbHble 33aZayu Mo
Temam "MeTtannbl" n "Hemetannbl") B COOTBETCTBUM C NPABUAAMU TEXHUKMK
6esonacHocTM npu obpaweHMn C  BewecTtBamnm W slabopaTopHbIM
obopyaoBaHMEM; NPeACTaBNATb PE3y/bTaTbl XMMUYECKOTO 3KCMEPUMEHTA B
dopme 3anmncu ypaBHEHUIM COOTBETCTBYHOLIMX Peakuuin u GopmynpoBaTb
BbIBOZbl HAQ OCHOBE 3TUX Pe3y/1bTaToB;

- YMETb aHaIN3MPOBaTb XMMUYECKYIO MHOOPMALMIO, NOYHaEMYHO U3 Pa3HbIX
NCTOYHMKOB (CpeacTB MaccoBoi MHPpopMaLuK, ceTb MHTEPHET 1 gpyrue);

- BNageTb OCHOBHbIMM METOAaMM HayyHOro MO3HaHWA BeWecTs W
XMMUYECKMX  fABNeHM  (HabnwogeHue, U3MepPeHME,  SKCMEPUMEHT,
MOAEeNnMpoBaHue);

- YMeTb NPOBOAUTbL PacyeTbl MO XMMUYECKUM GOPMYy/aM U ypaBHEHUAM
XMMUYECKMX peakumi C  MCNoNb30BaHMEM  (U3MYECKMX  BEIMYMH,
XapaKTepu3yoLWmx BeLecTBa C KOIMYECTBEHHON CTOPOHbI: Macchl, 0bbema
(HopmanbHble yCcnOBMA) ra3oB, KOJIMYECTBA BeLLeCcTBa; MCNO/Ab30BaTh
CUCTEMHbIE XMMMUYECKME 3HAHUA O1A NPUHATUA PELLEHUIA B KOHKPETHbIX
YKU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELWECTBAMMU U UX NPUMEHEHMEM




- MnCcnonb3oBatb Cpencrtea MH(I)OpMaLI,MOHHbIX n

KOMMYHUKaALMOHHbIX TEXHONIOTUA B peweHnn
KOTHUTUBHDIX, KOMMYHUKATUBHbIX n
OpPraHn3auMNOHHbIX 3a4a4 C CO6!1I'OLI,€HVIEM

TpeboBaHMN 3ProHOMMKM, TEXHMKM Be3onacHoCTy,

TMrMeHbl, pecypcocbeperkeHna, NpaBoOBbIX WU
3TUYECKMX  HOPM, HOPM  MHPOPMALMOHHOM
b6e3onacHocTy;

- BNafeTb HAaBblKaMM PAcNoO3HaBaHMA M 3aLMUTbI
nHbopmauum, tHdopmaumoHHoN GesonacHOCTH
JIMYHOCTY;

OK 04.
3¢ddeKkTnBHO
B3aMMOelncTB
oBaTb U
paboTaTh B
KONNEKTUBE U
KOMaHge

- rOTOBHOCTb K CaMOpasBuTULO,
CaMOCTOATE/IbHOCTU M CAMOONpPeaeNeHuIo;
-oBNlageHue HaBblKaMM y4yebHo-
NccNeaoBaTe/IbCKON, MPOEKTHOM W couuasibHOM
AeATeNbHOCTY;

OsnapgeHune YHUBEpCaNbHbIMU
KOMMYHUKATUBHbIMU AeUCTBUAMMN:

6) coBmecTHaa AeATe/IbHOCTb:

- MOHMMaTb W WUCNOAb30BaTb NPEUMYLLECTBA
KOMaHZHOW 1 NHAMBUAYANbHOM paboThbl;

- MPUHMMaATb LUEAU COBMECTHOM JeATesIbHOCTH,
OpraHM30BbIBAaTb U KOOPAMHUPOBATL AENCTBMA MO
ee [JOCTUXEHWIO: COCTaBAATb NaaH AeUCTBUM,
pacnpeaensatb Po/v C y4€TOM MHEHMUI YH4AaCTHUKOB
obcyxaaTb pe3y/ibTaTbl COBMECTHOMN paboThl;

- KOOpPAWHMPOBATb W BbLINONAHATL paboTy B
yCNnoBUAX peanbHoro, BUPTYyasIbHOro n
KOMBWHMPOBAHHOIO B3aMMOAENCTBUS;

- YMeTb MNAaHMpPOBaTb W  BbIMOAHATb  XUMMUYECKUA  SKCNEPUMEHT
(npeBpaL,eHNs opraHMYEeCKMX BELLECTB NPU HAarpeBaHUM, Noay4YeHne 3TUNEHa
N U3yYyeHWe ero CBOWMCTB, KAaYeCTBEHHbIE PeaKLUN Ha anbAernabl, Kpaxman,
YKCYCHYIO KMCNOTY; AeHaTypaLmsa 6enKoB Npu HarpeBaHWu, LIBETHbIE peaKLmm
6enKoB; NPOBOANUTL PeaKkLMM MOHHOro obmeHa, onpenensaTb cpesy BOAHbIX
PacTBOPOB, KayecTBEHHble peaKkuuu Ha cynbdaTt-, KapboHaT- u xnopua-
aHMOHbI, HA KAaTMOH AaMMOHMSA; PeLaTb 3KCNEPUMMEHTA/IbHbIE 33a4auyu Mo
Temam "MeTtannbl" u "Hemetannbl") B COOTBETCTBUM C NPABUAAMU TEXHUKMU
6e3onacHocTM npu obpaweHun C  BewectBaMn U NabopaToOpHbLIM
obopyaoBaHMeM; NPeACTaBAATb Pe3ynbTaTbl XMMUYECKOTO SKCNepUMEHTa B
dopme 3anucK ypaBHEHUI COOTBETCTBYHOLLMX peakunin n GopmynmposaTtb
BbIBOAbl HA OCHOBE 3TUX Pe3y/IbTAaToOB




- OCyWecTBNATb MNO3UTUBHOE CTpaTerMyeckoe
noBeAeHWEe B PaA3/IUYHbIX CUTYaLMAX, NPOABAATb
TBOPYECTBO M BOOGpParKeHWNe, HbiTb MHULMATUBHBIM
OBnageHue yHUBEpPCaNbHbIMU pPEryaaTUBHbIMU
pencremamm:

r) npuHATMeE ceba n apyrnx nopei:

- NPUHMMATb MOTMBbI U APTYMEHTbI APYrUX N0Aen
NpwW aHann3e pes3ynbTaToB AeATENbHOCTY;

- MPW3HaBaTb CBOE NMPaBO M NPABO APYrux N0aen
Ha OLWWNOKK;

- pa3BMBaTb CNOCOOHOCTb MOHMMATb MUP C
NO3nLUMK APYroro Yes0BeKa;

OK 07.
CopencresoBaTb
COXPaHEHWIO
OKpyXKatoule
cpegapl,
pecypcocbepe
KeHuto,
NPUMEHSATb
3HaHus 06
N3MEHEHUN
KAMMmara,
NPUHLMNbI
b6epexknnBoro
npou3BoACTBa,
apdeKkTMBHO
[encTBoBaTh B
ype3BblYaMHbIX
CUTyaumax

B 061acTh 3K0N0rMYECcKoro BOCNUTaHUA:

- cpOpPMMPOBAHHOCTb 3KOJIOTUYECKOM Ky/bTypbl,
NOHMMAHWE BAUAHUA COLMAJIbHO-3KOHOMMUYECKUX
NPOLLECCOB Ha  COCTOSIHME  MPUPOAHON W
COLManbHOW cpeabl, OCO3HaHMe rnobanbHOro
XapaKTepa 3KoJIorM4yeckmx npobiem;

- NAaHUPOBAHME M OCYyLLEeCTBAEHWE AEeUCTBUN B
OKpy’)Kaloleln cpene Ha OCHOBE 3HaHuA uenew
YCTOMYMBOrO Pa3BMUTUA YEI0BEYECTBa;

aKTUBHOE HenpuaATUe AENCTBUI, MPUHOCALLNX BPE,
OKpYrKalolleln cpeae;

- yYMeHMWe npOorHo3MpoBaTb HebnaronpusaTHble
9KOJIOrMYeCcKMe MnocneacTsma npeanpuHUMaemMblX
OencTBUin, NpeaoTBpaLlaTh Ux;

- paclmpeHune onbITa
9KOJIOrMYECKOM HanpaBAeHHOCTH;
- OB/1ageHne HaBblKkaMu y‘-leﬁHO-VICCI'IeLI,OBaTe.I'IbCKOf/‘I,
I'IpOEKTHOl‘/JI n cou,maanon AeATEeNbHOCTU;

0eATeNbHOCTU

- chopmupoBaTb NPeACTaBAEHMA: O XMMMYECKOM  COCTaB/AOLLEN
€CTEeCTBEHHOHAYYHOW KapTWMHbI MMUPA, POJIN XUMMUU B MO3HAHUU SABAEHUN
npupoapl, B GOPMMUPOBAHUM MbIWNEHUS W KyAbTypbl JIMYHOCTU, ee
dYHKUMOHANbHOW rPaMOTHOCTM, HEOOXO4MMOM ANA PeLleHMA NPaKTUYECKNX
3a/1a4 M 3KONOTMYeCcKM 0BOCHOBAHHOIO OTHOLUEHMA K CBOEMY 340POBbIO U
npUpoAHoOI cpeae;

- yMeTb cobnt04aTb NpaBMIa IKONOTMYECKU LLenecoobpasHoro noseaeHnn B
ObITY M TPYAOBOW AEATENbHOCTU B LIENSIX COXPAHEHMA CBOEro 340POBbA U
OKpY’Katolen NpUpoAHON cpenbl; YYUTbIBaTb OMACHOCTb BO3AEWCTBMA Ha
YKUBble OpPraHM3Mbl ONPeAENeHHbIX BELLeCTB, MOHUMAs CMbIC/T NMoKasaTtens
npeaenbHOM A0NYCTUMOM KOHLEHTpaLum
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MK3...

3 MK ykasblBatoTca B cooTBeTcTBUM ¢ DIOC CMO peannsyemoit npodeccun / cneumansHoCTH
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2. CTPYKTYPA U COOEPKAHME OBLLEOEPA30BATE/IbHOM AUCLUM/IUHDI

«XUMUA»

2.1. O6vem aucumMnaAnHbI U BUADbI y4ebHOo paboTbl

Bup, yuebHoM paboTbi

O6bem B yacax

O6bem 06pasoBaTe/sIbHOM NPOrpamMmmbl AUCLUTJIMHDI 54
B T.4.

OcHOBHOEe coaepXKaHue 50
BT. Y.

TeopeTuyeckoe obyyeHue 48
NpaKkTUYeCcKme 3aHATUA 10
nabopaTopHble 3aHATUA

MpodeccnoHanbHO-0pUEHTUPOBAHHOE COAEpPKAHUE (coaeprKaHue 4

nNpUKAagHoro moaynsa)

BT. Y.

TeopeTnyeckoe obyyeHue 2

NpaKkTUYeCcKme 3aHATUA 2

MpomerKyTouHan aTrectaumsa (3aver) 2
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2.2. TemaTUueCKuUii NNaH U coaeprKaHue gUCLUNAUHDI

HauvmeHoBaHue

CopeprkaHue yuebHoro matepmana (ocHoBHoe U NpodeccuoHabHO-OPUEHTUPOBAHHOE),

O6bem yacos

dopmupyemblie

pa3aenos u tem NnabopaTtopHble U NPaKTUYECKUe 3aHATUA, NPUKNALHOK MoAayb KoMneTeHLum
1 2 3 4
OcHOBHOe coaepXKaHue 54
Paspgen 1. OcHOBbI CTPOEHUA BeLecTBa
Tema 1.1. OcHOBHOe cogep)KaHue OKO01
CtpoeHune aToMmoB
XUMUYECKUX Teopetuueckoe obyyeHue
31EMEHTOB U . .
npUpoaa CoBpemeHHaa Mogenb CTpoeHMA atoma. CMMBOAMYECKUI A3bIK XUMUU. XUMUYECKUIA 3INEMEHT.
CAMAYECKOI DNeKTPoHHasA KoHourypauma atoma. Knaccndumkauma XMMUYECKUX 31EeMEHTOB (s-, p-, d-asiemeHTbl).
B3N BaneHTHbIe 3/IEKTPOHbI. BaneHTHOCTb. DNeKTPOoHHaA npupoaa XUMUYECKOM CBA3MN.
DNEeKTPOoOTPULIATENBHOCTb. Buabl XMMMYECKOW CBA3M (KOBaJIEHTHasA, MWOHHAasA, MeTa/l/IMyeckKas,
BOAOpOAHaA) M cnocobbl ee 06pa3oBaHUsA
MpaKkTuyeckmne 3aHATUA
PeweHne 3agaHM Ha WUCMO/b30BAHME XUMMUYECKON CUMBOJIMKM M Ha3BaHWUM COEAUHEHUA Mo
HOMEHKNATYype MEXKAYHAPOAHOro COH3a TEOPETUYECKOM W MPUKAAAHON XUMUU U TPUBUAJIbHbBIX
Ha3BaHWN ANA COCTaBAEHUA XMMUYECKMX GOPMYN ABYXaTOMHbIX COeANHEHUN (OKcnaos, cynbduaos,
rmapuaos v T.M.) U APYrux HEOPraHNYEeCKMUX CoeaMHEHNN OTAE/bHbIX K/1acCoB.
MpaKTUyeckme 3a4aHnA Ha YCTAaHOBJIEHNE CBA3M MEXKAY CTPOEHUEM aTOMOB XMMUYECKUX S/IEMEHTOB U
nepuoamMYecKMm M3MEHEHUEM CBOMCTB XMMUYECKUX 3/IEMEHTOB U UX COEAMHEHUN B COOTBETCTBUM C
nonoxkeHnem Mepnoanyeckoit CMCTEMbI.
Tema 1.2. OcHOoBHOe cogepXaHue OKO01
OK 02

MpaKkTuyeckmne 3aHATUA
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MNepunoanyeckni
3aKOH M Tabaunua

oW,

MeHpeneesa

MNepunogmueckana cmctema xmummndeckux snemenTos .1. Mengeneesa. Pusnueckuii cmbicn
Mepuogmueckoro 3akoHa A.U. MeHaeneeBa. 3aKOHOMEPHOCTU U3MEHEHMA CBONCTB XMMMUUYECKMX
3NeMeHTOB, 06pa3yemMbiX MU NPOCTbIX U CNIOXKHbIX BELLECTB B COOTBETCTBUM C MOJIOKEHNEM
XMMKUYECKOro snemeHTa B Mepuogmnyeckomn cncteme. MmMpoBo33peHYeCKOEe U Hay4YHOoe 3HaYeHne
MNepnopgmnyeckoro 3akoHa [.UN. MeHgeneesa. MNporHosbl [.U. MeHaeneesa. OTKpbITUE HOBbIX
XUMMUYECKUX 3/IEMEHTOB.

PeleHMe NpaKTUKO-OPNEHTUPOBAHHbBIX TEOPETUYECKUX 3a4aHUIM HA XapPaKTePU3aLUMIO XMMUYECKMX
anemeHToB «MeTananyeckne / HemeTanIMYecKkne CBOMCTBA, 3/IEKTPOOTPULATENBHOCTb XMMUYECKUX
3/IEMEHTOB B COOTBETCTBUM C UX 3/IEKTPOHHbIM CTPOEHUEM U MOIOKEHMEM B NEPUOANYECKOM cUCTEME
XUMUYecknx anementos .M. MeHgeneeBa»

Pasgen 2. Xumunuec

Kue peakuum

Tema 2.1. Tunobl

OcHOBHOe coaepKaHue

XMMUYECKMX
peakumm

TeopeTuyeckoe obyueHue

Knaccuopukauma u TUnbl XMMUYECKUX PeaKUU ¢ y4acTMem HeopraHuyeckux BelecTts. CoctaBneHne
YPaBHEHUI peaKkunii CoeaMHEeHNA, PA3NOKEeHNA, 3aMeLLEHMSA, OOMEHA, B T.4. peaKLMii ropeHus,
OKMC/IEHUA-BOCCTAHOB/IEHUS.

YpaBHEHUA OKUCNEHNA-BOCCTAHOBEHUSA. CTeneHb oKMcaeHusa. OKUCAUTENb U BOCCTAHOBUTEb.
CocTaBneHWe ¥ ypaBHUBAHNE OKUCAUTENbHO-BOCCTAHOBUTE/IbHBIX PEAKLMIA METOLOM 3/1EKTPOHHOTO
6anaHca. OKUCAUTENBHO-BOCCTAHOBUTE/IbHbIE PeaKLUK B NpUpPoAe, MPOU3BOACTBEHHbIX MPOLLECCAX U
¥KU3HEeLeATeNIbHOCTU OPraHU3MOB

MpaKTuyeckmne 3aHATUA

KonunyecteeHHble OTHOWEHMA B XMMUU. OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XMMUKU U pacyeTbl No
YpaBHEHUAM XUMUYECKUX peaKu,Mﬁ. Monb Kak eauHMUA KonundecTtBa BewectBa. MonapHasa macca.
3aKOoHbI COXpaHEeHMA MmacCCbl U 3HEPIrnn. 3aKoH Asoragpo. MOJ'IFlprIl;i ob6bem rasos. OTHOCUTENIbHAA
NNOTHOCTb ra3os. PacyeTbl NO ypaBHEHUAM XMMUYECKUX peaKLl,MVI C ncno/sib3oBaHMemM macchl, obbvema
(HOpMaJ'IbeIe yCl'IOBMFI) rasos, Kosmm4yectea BelwecrtBa

OKO01

OcHOBHOe€ coaepKaHue
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Tema 2.2. Teopetuueckoe obyyeHue OK 01
DNEeKTpoAnUTUYECKA N OK 04
A auccoLMaums u Teopua anekTpoanTmyeckon amccoumaunn. NoHbl. DNeKTPOAUTbI, HEINEKTPONTbI. PeakumMn MOHHOro
MOHHbBII O6MEH obmeHa. CoctaBneHne peakumit MOHHOro obmeHa MyTem COCTABNEHMA MX MONHbIX U COKPALLEHHbIX

MOHHbIX ypaBHEHUI. KUCNOTHO-OCHOBHbIE peaKLunn. 3a4aHNA HA COCTaBNEHNE MOHHbIX peakuuni

NaboparopHble 3aHATUA

NabopaTtopHan paboTa “Tunbl XMMUYECKMX peaKkunin”.

NccnepgoBaHue TMNOB (MO COCTaBY M KOJIMYECTBY MCXOAHbBIX M 0O6pasyrOLLMXCA BELLECTB) M MPU3HAKOB

XMMMUYECKUX peaKkunit. NMpoBeaeHne peakumii MOHHOro obmeHa, onpeaeneHme cpesbl BOAHbIX

pPacTBOPOB. 3a4aHMNA HA COCTAB/IEHME NOHHbIX PeaKLUi
KoHTponbHas

CTpoeHue BelecTBa U XMMUYECKNE peakuum
paborta 1l
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKUX BeLecTB
Tema 3.1. OcHOBHOe coaepXKaHue OK 01
Knaccnoumkauyms, 6 OK 02
HOMEHKNATYPa 1 Teopetnueckoe obyuyeHume
CTpoeHue MpeaMeT HeopraHMYecKoi xumnn. KnaccudukaLma HeopraHMYeckmx BeLecTts. MpocTblie U COXKHbIe
HEOPraHN4eCKNX  Igepiectsa. OCHOBHbIE K/1aCChl C/IOXHbIX BELWECTB (OKCMAbI, TMAPOKCUAbBI, KNCNOTbI, CONM). B3aumocsasb
BeLWecTs HeopraHMYecKMX BelecTB. ArperaTHble COCTOAHMA BelecTBa. Kpuctannmnyeckne n amopdHole

BellecTBa. TUNbl KPUCTANIMUYECKUX PELLETOK (aTOMHasA, MONEKYNAPHAA, MOHHAA, MeTalIM4yecKasn).
3aBMCMMOCTb GU3NYECKMX CBOMCTB BELLLECTBA OT TUMNA KPUCTaIMYECKOW peLleTKU. 3aBUCUMOCTb
XMMUWYECKOM aKTUBHOCTM BELLECTB OT BUAA XMMMUYECKOM CBA3M U TUNA KPUCTANIUYECKOW PELLETKM.
MpPUYMHBI MHOTOOb6Pa3uns BELLECTB

MpaKTuyeckmne 3aHATUA

HomeHKnaTypa HeopraHMYeCcKux BELECTB: Ha3BaHWE BELLECTBA UCXO4A U3 UX XMMUYECKON GOpMYy bl
WNN COCTaBNEHWNE XMMUYECKOW GOPMY/Ibl UCXOAS U3 Ha3BaHMA BELLECTBA N0 MEXAYHAPOAHOM
(MOMNAK) nnm TpuBManbHOM HOMEHKATYpE.
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PelweHne NPaKTUYECKUX 33a[aHUK NO KNaccMdUKaLUKM, HOMEHKNAType M XMMUYEecKUm dopmynam
HEOpPraHWMYeCKMX BELLEeCTB PAa3/IMYHbIX KNAcCOB (YrapHbI ras, yrnekucabld ras, ammuak, raweHas
M3BeCTb, HeralweHasa U3BecTb, MUTbEBAsA COAA U APYrMX): HAa3biBaTb U COCTaBNATb GOPMYIbl XMMUYECKUX
BELLECTB, ONpeAeNaTb NPUHAANEKHOCTb K Knaccy.

MCTOYHUKM XMMMYEeCKoM nHPopmaLmm (cpeacTs MaccoBoi MHPOpmMmaLMK, ceTb MHTepHET u apyrue).
Mounck HpopmaL MM No Ha3BaAHMAM, UAEHTUDMKATOPAM, CTPYKTYPHbIM dopmynam

Tema 3.2. dusnko-
XUMUYECKUEe
CBOWCTBA
HeopraHN4YecKnx
BellecTs

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyueHue

MeTtannbl. O6wme Ppusnyeckme U XMMUYeCcKMe CBOMCTBA MeTannoB. Cnocobbl nonyyeHus. 3HavyeHue
MEeTaNN0oB U HEMETa/IIOB B MPUPOAE U KU3HELEATE/NbHOCTM 4YesioBeKa WM opraHuM3moB. Kopposus
MeTaNNoB: BUAbI KOPPO3UM, CNOCODbI 3aLLUTLI METANINIOB OT KOPPO3UU

Hemetannbl. Ob6wue Jusnmyeckme M XMMHUYECKMEe CBOMCTBA HeMeTannoB. TUMNMYHble CBOWCTBA
HemeTannos V- VIl rpynn. Knaccnpumkauma n HOMeHKNaTypa cCoeAnNHEHMN HemeTannos. KpyrosopoTbl
H6UOreHHbIX 3/1eMEHTOB B NpUpPoae

XMMMYECKME CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUMYECKUX BeLecTB (OKCUA0B, TMAPOKCUA0B, KUCOT,
conei 1 gp.). 3aKOHOMEPHOCTU B USMEHEHUU CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHUN,
BbICLUMX OKCMAO0B U FTMAPOKCMA0B

npaKTM‘leCKMe 3aHATUA

CocTaBneHne ypaBHEHUN XMMUYECKMX PEAKLMUA C y4aCTUEM MPOCTbIX M CAOMHbIX HEOPraHUYeCKUX
BELLECTB: META/ZIOB M HEMETAN/IOB; OKCUAOB METANI0B, HEMETANNOB U aM(POTEPHbIX 3/IEMEHTOB;
HEOPraHMYECKMX KUCIOT, OCHOBAHUM U aMPOTEPHbIX TMAPOKCUAO0B;, HEOPraHUYECKUX CONeNn,
XapaKTepum3yoLWwmx UxX CBOMCTBA.

PelweHne NpaKTUMKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 334aHUA Ha CBOMCTBA, COCTaB, MOJAyYeHUE U
6e3onacHoOe WCNO/Ib30BaHWE BaXKHEMLWUX HEeOopraHMYeCKUX BELLeCTB B OblITy W NpPaKTUYECKOM
AeATENbHOCTN Ye/I0BEKA

OKO01
OK 02

OcHOBHOe€ coaepKaHue
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Tema 3.3. NabopaTtopHble 3aHATUA OKO01
NaeHTndmkauma OK 02
HEOPraHMYECKHX NabopaTtopHan paboTa «MaeHTUDUKALMA HEOPraHUYECKNX BELIJ,f.‘CTB». OK 04
BelllecTs PeweHne 3sKCNepUMEHTANbHbIX 3a4ay nou XMMUYECKMM CBOMCTBAM META/I/IOB U HEMEeTaNsioB, No

pacno3HaBaHUIO U NONYYEHUIO COEAUHEHUI METaNNI0B U HEMETANNOB.

NoeHTUdMKaUMA HeopraHMYECcKMX BeLeCTB C MCMNOAb30BaHMEM WX OU3UKO-XMMUYECKUX CBOWCTB,

XapaKTepHbIX KauyeCTBEHHbIX peakuui. KayecTBeHHble peaKkumn Ha cynbdat-, KapboHaT- u xnopua-

aHWOHbI, Ha KATUOH AMMOHMUS
KoHTponbHas o

CBOICTBA HEOPraHNUYECKUX BELLECTB
pabora 2
Paspen 4. CTpoeHue 1 CBOICTBA OPraHMYeCcKUxX BeLecTs
Tema 4.1. OcHoOBHOe coaepKaHue OKO01
Knaccuomkaums,
cTpoeHME 1 Teopetuueckoe obyueHue
HOMEHKNaTYypa MoABneHMe 1 pa3BUTHE OPraHMYECKOM XMMMUM Kak HayKu. MpeameT opraHn4ecKkoin xumun. MecTo u
OpraHN4ecKknX 3HaYeHUe OpraHNYecKo XMMUM B CUCTEME ECTECTBEHHbIX HayK.
BeLWecTs XMMHYeckoe CTpoeHME KaK MopAfOK COeaAMHEHMA aTOMOB B MOJIEKY/le COr1acHO MX BaJIEHTHOCTW.

OCHOBHbI€ MOIOKEHUA TEOPUU XMMMUYECKOTO CTPOEHUS OpPraHMYecknx coeamHeHmii A.M. bytneposa.
YrnepoaHbli CKenet OpraHMYeckom MOJEeKy/bl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMWYECKOro
CTpOeHUus Mosiekyn. somepus u nsomepesl.

MoHATMe 0 dyHKUMOHaNbHOM rpynne. Pagukan. MpuHUmMnbI KnaccuduKaumm opraHMYeCcKMxX CoegUHEHNN.
MexayHapoaHaa HOMEHKIATypa U NPUHLMNbI HOMEHKNATYPbl OPraHUYECKUX coeanHeHUN. MNoHaTne 06
a30TcoAep KaLMX COeANHEHMAX, BUONOTMYECKM aKTUBHbIX BeLecTBax (yrneBonax, Xupax, benkax v ap.),
BbICOKOMONEKYNAPHbIX COEANHEHUAX (MOHOMEP, MOAUMEP, CTPYKTYPHOE 3BEHO)

npaKTW«'IeCKMe 3aHATUA

HomeHKnaTypa OpraHWYecKnx coeaMHEHUM OTAENbHbIX KNAcCOB (HACbIWEHHble, HEHACbIWeEHHbIE W
apomaTUYecKue yriesoaopoapl, CNnpTbl, GeHOoNbI, aNbAernapl, KETOHbI, KAPOOHOBbIE KMCIOTbI U Ap.)
CocTaBneHune MOHbIX U COKPALWLEHHbIX CTPYKTYPHbIX GOPMYN OPraHUYECKUX BELLECTB OTAE/IbHbIX
KJ1aCcCoB, WCMONb3yA WX Ha3BaHUA MO CUCTEMATUYECKOW WU TPUBMAIbHOW HOMEHKAAType (3TuneH,
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aueTuneH, ravuepuH, deHon, dopmanbaeru, YKCycHas KUCNOTa, TUUMH). PacuyeTbl npocTeinen
bopMynbl OpraHMYECKO MONEKYbI, UCXOASA U3 SN1EMEHTHOro cocTaBa (B %)

Tema 4.2.
CsouncTBa
OpraHNYeCcKnx
coeMHEeHNM

OcHOBHOE cogep)KaHue

Teopemqecxoe OGVHEHME

®PU3NKO-XMMUYECKME CBOMCTBA OPraHUMYECKMX COEeAMHEHUM OTAENbHbIX KaaccoB (ocobeHHOCTM
KnaccudumKaumMm n HOMEHKNATYpbl BHYTPM KAacca; romo/iIornyeckunii pag u obwasa dopmyna; usomepus;
du13nyecKme CBOMCTBA; XMMUYECKME CBOMCTBA; CNOCOObLI NOMYyYEHUR):

— npeaenbHble yranesoaopoabl (aI'IKaHbI n LIMKJ'IoaJ'IKaHbI). FopeHme MEeTaHa KakK OAUH N3 OCHOBHbIX
MCTOYHMKOB Te€N/1a B NPOMbIWLNEHHOCTU U 6bITy. CsolicTBa NPUPOL4HbIX yrnesogoponos, HaxoxageHUe B
npupoge n npuMeHeEHNE aIkKaHOB;

— HenpeagenbHble (al'IKeHbI, dJIKUHblI U anKagmeHu) M apomatnyeckme yrnesonoponbl. I'opeHme
aueTnneHa Kak MCTOYHUK BbICOKOTEMNEPATYPHOIO NAaMeHN ANA CBAPKU N PE3KN METANNN0B

— KMcnopogcoaepKalime coeguHeHuma (cnupTbl U peHobl, KapboHOBbIE KUCNOTbI U 3dUpPbI, anbaernapi
M KETOHbI, XWpbl, yrnesogbl). MpPakTUYECKoe MNPUMEHEHWE ITUNEHTIMKOAA, TAUUEPUHA, deHona.
MpumeHeHWe dopmanbaernga, aueTanbhernia, YKCYCHOW KMCAOTbl. Mblna Kak COMM  BbICLUMX
KapbOHOBbIX KMCNOT. MotoLme CBOMCTBA MbiNa

— asoTcogepiKalwme CcoeguHeHua (aMWMHbl M aMMHOKMCNOTLI, 6e/KM). BbICOKOMONEKYNSAPHbIE
coeaMHeHUn (CMHTeTMYecKMe M BUonormyeckn-akTueHble). MoHomep, NoANMMeEp, CTPYKTYPHOE 3BEHO.
Monumepunsaums 3TUAEHA Kak OCHOBHOE HanpaB/ieHMe ero UCMoNb30BaHMA.

FeHeTUYecKan CBA3b MeXAY KJacCammn OpraHUYecKnx coesuHeHnn

I'Ipa KTU4YeCKue 3aHATUA

CBOMCTBA OPraHUYECKUX COeAMHEHUN OTAENbHbIX KNAcCoB (TPUBMANbHAA W  MEXAYHapOAHas
HOMEHKNATypa, XMMUYECKME CBOMCTBA, CNOCOObI NOoMyYeHUs): npeaenbHble (anKaHbl U LMKN0AKaHbl),
HenpegenbHble (aNKeHbl, aNKMHbI U anKagneHbl) U apOMaTUYECKUE YINEBOLOPOAbI, CMUPTLI U GEHObI,
KapbOoHOBbIE KUCNOTbI U 3dUPbI, aNbAernabl U KETOHbI, aMWUHbI U AaMUHOKMUCIOTbI, BbICOKOMOIEKYNAPHbIE
coeanHeHuA. 3aaHNA Ha COCTaBNEHUE YPaBHEHUA XMMWYECKUX pPeaKUMit C y4acTUeM OpraHUYecKux
BELLECTB HA OCHOBAHWUWM UX COCTaBa U CTPOEHUA

OK 01
OK 02
OK 04
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CocTtaBneHne cxem peakuuii (B TOM 4McCne NO NPEeANOXNEHHbIM LEernoYkam npeBpalLeHnit),
XapaKTepPM3YIOLWMUX XMMUYECKME CBOMCTBA OPraHNYECKUX COeAUHEHWNI OTAE/NbHbIX KNaccoB, Cnocobbl nx
NONIYYEHUA W Ha3BaHUE OPraHUYECKMX COEAUHEHWM MO TPUBMANBHOW MAM  MEXKAYHAPOAHOM
CUCTEMATMYECKO HOMEHKNATYpe.

PeweHue NPaKTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKUX 3a,u,aHm71 Ha CBOWCTBa OpraHn4YecKkmnx
COGAMHGHMVI OTAENIbHbIX K/1aCCOB

NaboparopHan pabota

NabopaTtopHaa paboTa “lMpeBpalLeHma opraHMYeCcKUX BELLeCTB NPU HarpeBaHun'.
MonyyeHne 3TUNEHA U U3yYeHUe ero CBOMCTB. MoaennpoBaHNE MOIEKYST U XMMUYECKUX MPeBPaLLEHNI
Ha Npumepe 3TaHa, 3TUNEHA, aLueTUNeHa U Ap.

Tema 4.3.
NaeHTndMKauma
OpraHNUYecKnx
BELLEeCTB, UX
3Ha4YeHue n
npUMeHeHue B
6bITOBOM U
Npou3BOACTBEHHO
" feaTenbHoOCTU
yesioBekKa

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyueHue

BuoopraHuueckne coepuHeHus. lNpumeHeHne u 6Buonoruyeckas ponb yrnesonos. OKucneHue
YINeBOAOB — WCTOYHWUK ISHEPTUM KUBbIX oOpraHMamoB. O6/1acTM NpPUMEHEHUA aMUHOKWUCOT.
MpespalieHns 6enkos nuwM B opraHusme. Buonormyeckme oyHKUMKM 6enkos. Buonoruueckue
bYHKUMM KMpPOoB. Ponb opraHMyeckoi xumum B pelieHmmn npobaem nuiesoi 6esonacHocTu

Ponb opraHWYeckon XMMUM B pelleHMM npobnem sHepretTuyeckon 6e30MacHOCTU, B PasBUTUU
MeNLMHbI, CO34aHNN HOBbIX MaTePM1anoB, HOBbIX NCTOYHUKOB SHEPTUN (aNbTePHATUBHbBIE UCTOUYHUKM
3Heprmm). ONacHOCTb BO3AENCTBUA HA ¥KMBble OPraHM3Mbl OPraHUYECKUX BELLECTB OTAE/bHbIX K1accoB
(yrnesopmopoabl, cnupTbl, $EHONbI, XJI0POPraHUYecKkne NPOU3BOAHbIE, aNbAernabl U Ap.), CMbICA
nokasaTesna npeae/ibHO A0NYCTUMOW KOHLEHTPauum

NabopartopHble 3aHATUA

NabopaTtopHan paboTa: “UaeHTUDUKALMA OPraHUUYECKUX COEAMHEHWNI OTAE/bHbIX Knaccos”

NpeHTMdMKaLMA OpraHNYeCcKUX COeANHEHNIN OTAENbHbIX KNAaccoB (Ha Npumepe anbAerMaos, Kpaxmana,
YKCYCHOW KMCNOTbI, 6€N1KOB 1 T.N.) C UCMOb30BaHMEM UX PUSNKO-XMMUYECKMX CBOMCTB M XapaKTEPHbIX
KauyeCTBEHHbIX peakuui. [eHaTypauma 6enka npuv HarpeBaHUU. LiBeTHble peakuuu 6enKos.

OKO01
OK 02
OK 04
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BO3HWMKHOBEHME aHANUTUYECKOro CUrHana C TOYKM 3PEeHUA XMMMUYECKUX NPOoLEeccoB Npu NpoTeKaHuu
KayecTBEHHOM peakuun, I'IO3BOI'IFHOLLI,€I7I MAGHTMd)MLI,MpOBaTb npeanoxeHHble opraHn4YecKkme BellecrTBea

KoHTpoNbHaA CTpYKTypa 1 CBOMCTBA OPraHNYECKMX BELLECTB
pabora 3 yKTY
Paspgen 5. KnHetnueckue n TepmogmMHaMmmyeckme 3aKOHOMEPHOCTU NPOTEKAHUA XMMUUYECKUX PeaKLui
CkopocTtb OcHOBHOe copepXKaHue OK 01
XUMUYECKUX OK 02
peakuuu.
Xnmumueckoe
pasHoBecue
Teopetuueckoe obyyeHue
CKOpOCTb peakumn, ee 3aBMCMMOCTb OT pPas3IMYHbIX (GAKTOPOB: NPMPOAbl pearvpylowmx BeLLECTB,
KOHLLEHTPAUUN pearnpyrowmx BeLLecTs, TemnepaTypbl W NAOWAAN PEaKUMOHHON MNOBEPXHOCTMU.
Tennosble 3pPeKTbl XMMUYECKUX PeaKLMNA. IK30- U SHAOTEPMUYECKMNE, PEAKLUMN.
O6paTtMMOCTb peaKkumin. XMMUYecKoe pPaBHOBECME M €ro CMEeLLeHWe Moa, AeNCTBMEeM pPasnYHbIX
$aKTOpPOB (KOHLEHTPaLMA peareHToB AW NPOAYKTOB peaKkuum, aBneHne, TemnepaTtypa) 4na co3aaHua
ONTUMa/bHbIX YCNOBUIM NPOTEKAHMA XMMMYEeCcKux npoueccos. MNpuHuun fle LWaTtenbe
MpakTnyeckne 3aHATUA OK 01
o OK 02
PeweHne NpakTUKO-OPUEHTUPOBAHHbIX 334aHWM Ha aHanM3 GaKTOPOB, BAUAIOLMX Ha WM3IMEHEeHue
CKOPOCTU XMMNYECKOM peaKkumnm, B T.4. C NO3ULMIA SKONOTMYECKM LienecoobpasHoro noseaeHus B bbity un
TPYAOBOM AeATENbHOCTM B LENAX COXPaHEHUA CBOEro 340P0BbA M OKPYKAtOLLEN NPUPOSHON cpeabl.
PeweHne nNpPaKTUKO-OPUEHTUPOBAHHbLIX 33Z4aHWM Ha MpumeHeHune npuHuuna Jle-lWatenbe pnAa
HaXOXAEHUA HaMpaBieHMA CMELLEHWA PABHOBECUA XMMMUYECKOM peakuMm W aHanm3 ¢akTopos,
B/INAIOLLMX HA CMELLLeHME XMMMYECKOTo paBHOBeCUA
Pasgen 6. PacTtBopbI
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OK 01

HoBeWnlwne AOCTUKEHUA XMMUYECKOM HAYKM U XMMUYECKOW TEXHOIOTMN. PONb XMMKK B 0becneyeHum
3KO/IOTMYECKOM, SHEPTeTUYECKOM U NULLEBOM 6e30NacHOCTU, Pa3BUTUM MeaULUMHbI. MpaBuia NoMcKa u
aHanM3a XMMMUYECKOW WHPOPMALMM U3 Pa3/IMYHBIX WMCTOYHMKOB (HayyHada M y4yebHO-Hay4yHas

MTepaTtypa, CpeacTBa MaccoBol MHGopmaLmu, ceTb MHTepHeT)

Tema 6.1. OcHOBHOe coaepKaHue
MNoHATHe o OK 02
pacTeopax Teopetuueckoe obyueHue OK 07
PacTtBopeHue KaK OUBMKO-xMmMmuyeckuii npouecc. PactBopbl. Cnocobbl NpUroToBAEHMA PacTBOPOB.
PactBopumocTb. MaccoBaa [0/ pacTBopeHHoro BeuwectBa. CmbIC/ NoKasaTensa npeaesibHo
A0MYCTUMOWN KOHLEHTPaLUUM 1 ero UCnoib30BaHUE B OLLEHKE 3Ko0rMdeckon 6esonacHocTy.
MpaBuna 3Kosornyeckn uenecoobpasHoro noseaeHWss B ObITY M TPyAOBOW AEATENbHOCTM B LENAX
COXpPaHEHUA CBOETO 340P0BbA N OKPYKaloLWEN NPUPOLHON cpeapbl; ONAaCHOCTb BO3AEMNCTBUA HA XKUBbIE
OpraHM3Mbl OnpeneneHHbIX BeLecTs.
PelweHne NpakTUKO-OPMEHTUPOBAHHbIX PACYETHbIX 3aZ4aHMI Ha PacTBOpPbI, UCNO/Ib3yeMble B 6bITOBOM U
NpPOM3BOACTBEHHON AEATENBHOCTU YENOBEKA
Tema 6.2. OcHoBHOe copepXKaHue OKO01
UccneposaHue OK 02
CBOVICTB PacTBOPOB NaboparopHble 3aHATUA OK 04
NabopaTtopHan paboTa «[puroToBiieHNe pacTBOPOBY.
MpuroToBeHMe PacTBOPOB 3a4aHHOM (MaccoBoM, %) KOHLEHTPaLMKU (C NPaKTUKO-OPUEHTUPOBAHHbIMMN
BOMpOCcaMu) 1 onpegeneHne cpeabl BOAHbLIX PacTBOPOB.
PelwweHne 3aga4 Ha NPMroTOBAEHME PAcTBOPOB
MpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaeprKaHue NPUKNALHOro Mmoaynn)
Paspen 7. Xumusa B 6bITY M NPOM3BOACTBEHHOW AEATENbHOCTU YenoBeKa OK 01
OK 02
Xvmusa B 6bITy n OcHoOBHOe coaepXKaHue OK 04
NpPOn3BOACTBEHHO
" peATenbHOCTU TeopeTtuyeckoe obyueHue OK 07
yenosekKa K...
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MpaKTuyeckmne 3aHATUA

MouCcK W aHann3 KelncoB O MPUMEHEHUM XMMMYECKUX BELLECTB U TEXHOJIOTUMA C yyeTom Oyayuien
npodeccMoHanbHON  AeATe/IbHOCTM N0  TEMaM:  BaXHelllMe  CTpouTeNbHbie  maTepuansl,
KOHCTPYKLUMOHHbIE MaTepuanbl, KPacKkW, CTEKIO, KepamuKa, maTtepuanbl AN  INEeKTPOHUKMK,
HaHoOMaTepuasnbl, TEKCTU/IbHble BOJIOKHA, WCTOYHUKU IHEPrnUn, OpPraHUYEeCcKne W MMUHepasibHble
yaobpeHun, NekapcTBeHHbIe BEWEeCcTBa, ObiToBasa XMmus.

3awumTa: MNpepgcTaBneHme pesynbTaToB peleHnsa KecoB B popme MUHU-A0KNALA C Npe3eHTaunemn

MpomexyTouHasa aTTecTauua no gucuuniamHe (3auer)

Bcero

54
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3. YC/IOBUA PEAJIU3AL MU NPOTPAMMDbI OBLLEOBPA3OBATE/IbHOM
AUNCLMNAUHDI

3.1. TpeboBaHMA K MMHUMANbHOMY MaTepUaZIbHO-TEXHUYECKOMY
obecneyeHuio

Ona peanusaumm nporpammbl AUCUMMAWHBE O0NXKHbI OblTb NPeaycCMOTPEHbI
cnepyolime cneuyanbHble NOMeLWeHUa: y4ebHblt KabuHetr xumum n/mnan yyebHon
XMMUYECKON nabopaTopum.

O6opyaoBaHMe yuyebHOro KabuHeta (HarnagHble nocobusa): Habopbl
LIAPOCTEPXKHEBbLIX MOAENEeA MONEKY/, MOAENN KPUCTAZIMYECKUX PELUETOK,
KONINEKLUMM NPOCTbIX U CNOXHbIX BEWECTB U/UAN KONNEKLUMUN NONUMEPOB; KONNEKLUSA
rOpHbIX NOpPOA4, U MUHEPanoB, Tabamua MeHaeneesa, ydyebHble dunbMbl, LMPpPOBLIE
obpa3oBaTenibHble pecypchbl.

TexHMuyecKue cpepctBa  obyyeHMsa:  KOmMMblOTep C  YCTPOMCTBAMMU
BOCNPOM3BEAEHMA  3BYKA, MNPUHTEP, MYAbTUMELMA-NPOEKTOP C  IKPAHOM,
MY/IbTUMEANIMHAA A0CKA, YKA3Ka-Npe3eHTep 414 Npe3eHTaumn.

O6opyaoBaHue nabopatopum n pabounmx mect nabopatopum: MeH3ypPKH,
NUNETKU-KanenbHULbl, TEPMOMETPbI, MMKPOCKOM, Aynbl, NPeAMETHbIE U NOKPOBHbIE
CTEeK/a, NNAHLWETbl A5 KaneabHbIX peakuunii, duabTpoBasnbHaa bymara, MPOMbIBA/KMY,
CTEKNAHHbIe NPOOUpPKKM, pe3nHoBble NpobkM, GoHapuKn, Habop pPeaKTUBOB,
CTEKNAHHbIE NafIOMKKU, WTaTUBbl ANA NPOOUPOK; MepHble UWUAMHAPbLI, BOPOHKMU
CTEKNIAHHbIE, BOPOHKM AenutenbHble uuanHapuyeckne (50-100 mn), cTynkm c
nectukom, ¢apdopoBble YallKkK, MNUHUETbI, PUAbTPbI OymarkHble, BaTa, MapAA,
YacoBble CTEKNa, 3NEKTPOMNAUTKM, NabOopaTOpPHble LWTATMBbI, CMUPTOBbLIE TOPEJKMU,
CNUYKKN, Npubop ANs nonyyeHus rasos (MM npobupKa C rasooTBoaHON TPybKoOM),
Aepatenn gna npobupoK, CKAAHKN AN XPAaHEHUA PeaKTUBOB, PA34aTOYHbIE /IOTKY;
Xnmmyeckme ctakaHbl (50, 100 u 200 mn); wWnaTtenu; NUHUETbI; TUreNbHble WMNLUbI;
cekyHAomepbl (Talimepsbl), MepHble Npobupku (Ha 10—20 mn) u mepHble Konbbli (25, 50,
100 u 200 mn), BogAHaA H6aHA (MM TEPMOCTAT), CTEKNAHHbIE NAN0OYKU; KOHUYECKUE
Konbbl ana tutposaHusa (50 u 100 mn); MHANMKATOPHbIE NONOCKM ANa onpeaeneHma pH
N CTaHOAPTHAA MHAMKATOPHAA LWKaNa; YHMBEPCAbHbINM MHAMKATOP; NMNeTkn Ha 1, 10,
50 mn (Mnn posatopbl Ha 1, 5 n 10 mn), 60peTkK ANa TUTPOBAHUA, MeAULNHCKUE
wnpuubl Ha 100-150 mn, nabopaTopHble U/MAU aHANUTUYECKME BecCbl, PH-MeTpbl,
CyWUNbHbIN WKad, n ap. nabopatopHoe obopyaosBaHue.

3.2. UHPopmaumroHHOe obecneyeHne peanunsalmm NPorpammbl

1. Ona peanusaumm nporpammbl 6MBAMOTEYHbIN ¢GOHA 0b6pa3oBaTeNbHOM
opraHM3aumMm AoNXKeH MMeTb NnevyaTHble U/UAN 3NeKTPOHHble obpasoBaTesnbHble U
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MCNos1b30BaAHUA B

MH(I)OpMaLI,MOHHbIe pekomeHO0oBaHHbIE AnAa

pecypchl,
obpasoBaTeNIbHOM NPOLLECCE, HE CTaplle 5 1eT C MOMEHTa U3aaHus.

2. PeKomeHayemble nevyaTHble n3gaHus No peannsaumm obueobpasoBaTeibHOM
ANCLUMNANHBI

npeacrassieHbl B MeTOAUNYECKUX pPeKOMeHAaUMNAX MO OpraHun3aunm

obyyeHus.

4. KOHTPO/1b M OLIEHKA PE3Y/IbTATOB OCBOEHMA OBLLUEOBPA3OBATE/IbHOM
AUNCLMNAUHDI

KOHTpOﬂb M OUEHKA pPe3y/1bTaToOB O6y‘-IEHMF| OCYLLECTBJ/IAETCA npenogaBaTtesiem

B npouecce npoBeAeHMA MNpPaKTUYECKMX 3aHATUM U nabopaTopHbIX paborT,
TECTUPOBAHMA, a TaKMKe BbINOJNHEHUA 00yYaloWMMUCA MHAUMBUAYANbHbIX 3a4aHWUM,
NPOEKTOB, MCCAeaoBaHUN. Pe3ynbTaTbl 0byyeHMA onpeaensioT, YTo obydvatowmecs
AO/KHbI  3HATb, MOHUMATb W AEMOHCTPUPOBATb MO 3aBEPLUEHUM U3yYeHUA
ANCUMNAUHDI.

Ona GopmMMpPOBaHUA, KOHTPOSA M OLLEHKU pe3y/nbTaTOB OCBOEHUA Yy4ebHOM
AVNCUMMNANHBI UCNOJNb3YETCA CUCTEMA OLLEHOYHbIX MEpPOonpuUATUM, NpeacTaBAAoLLanA

coboM KomnaeKkc y4ebHbIX MepOonpPUATUIA, COrNACOBAHHbIX C pe3ynbTaTaMmn o0byveHus

n chopmynmpoBaHHbix ¢ yyetom Droc COO

avcuunamde) n roc Cno.

(npeameTHble pe3ynbTaThl

no

XMMUWYECKUX 3/IEMEHTOB
M NPUPOAA XMMUYECKOM
CBA3M

dopmynbl coeANHEHUN B
COOTBETCTBMMU CO
CTENEHbI0 OKUCNEHUSA
XMMUYECKUX 3NIEMEHTOB,
ncxoaA U3 BaNeHTHOCTU U
3NEeKTPOOTPULATENBHOCTH

Ne OK/MNMK | Moaynb/Pasgen/Tema Pe3ynbrat 06yueHun TUNbl OL,EHOYHbIX MEepONPUATUIA
| OcHOBHOe coaepXKaHue
1 dopmynmposatb
Pasgen 1. OcHoBbI
6a3oBble NOHATUA U
CTPOEHMA BeLLLecTBa
3aKOHbI XMMUMU
1.1 |OKO1 CrtpoeHune atomoB CoctaBnatb xummdyeckne |1. Tect «CTpoeHmne aTomoB

XMMUYECKUX 3/IEMEHTOB U
npMpoAa XMMMUYECKOW CBA3NY.

2. 3a4a4m Ha coCTaB/sieHne
XMMUYecKnx dopmyn
OBYXaTOMHbIX COeAUHEHN
(oKkcnpos, cynbduaoB, rmapnaos
nT.m).

3. 3a4aHua Ha UCNOb30BaHKe
XMMUYECKOM CUMBOJINKM U
Ha3BaHMN coegMHEHUI MO
HOMEHKAAType MeXAYHapPO4AHOro
COH03a TEOPETUYECKON U
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OK/MNK

Mopaynb/Pa3aen/Tema

Pe3ynbTtaT 0byyeHus

TUNbl OL,EeHOYHbIX MepOoNpPUATUIA

NPUKNALHOM XMMUU U
TPUBMANbHbIX Ha3BaHUI ANA
COCTaB/IEHUA XMMUNYECKUX
dopmyn ABYXaTOMHbIX
coeanHeHnn (oKcnaos,
cynbGMaoB, rMAPUA0B MU T.N.) U
APYTNX HEOPraHMYeCKMX
COeaANHEHNIN OTAE/bHbIX KNaccoB

1.2

OK 01
OK 02

MeprogmyecKkmin 3aKoH
n Tabanuya 4.U.
MeHpeneesa

XapaKtepunsoBaTtb
XUMMUYECKUE 3/IeMEHTbI B
COOTBETCTBUM C UX
NONIOXEHNEM B
nepuogmyecKkon cucteme
XUMMUYECKUX 3/IeMEHTOB
O.N. MeHpeneesa

1. Tect «MeTannnyeckue /
HemeTanAn4yeckne CBOMCTBA,
3/IeKTPOOTPULLATENIBHOCTb U
CPOACTBO K 3/IEKTPOHY
XMMUYECKUX 31EMEHTOB B
COOTBETCTBUE C X INEKTPOHHbLIM
CTPOEHMEM U NONOMKEHMEM B
nepuogmyeckor cucteme
XMMHUYecKux anemenTos .M.
MeHaeneeBa».

2. lpaKTnyeckune 3agaHmA Ha
YCTaHOBAEHME CBA3M MEXKAY
CTPOEHMEM aTOMOB XMMUYECKUX
9/1eMEHTOB 1 Nepnuoanyeckum
N3MeHeHMEeM CBOMCTB
XUMUYECKUX INE€MEHTOB U UX
coeaMHEHNN B COOTBETCTBUM C
nosnoxeHunem MNeproanyeckomn
cucteme.

3. [paKTUKO-OpUEHTUPOBAHHbIE
TeopeTUyeckue 3agaHua Ha
XapaKTepum3aLnio XMMNYECKNX
anemeHToB: «MeTannunyeckue /
HemeTanAn4yeckne CBOMCTBA,
3/IeKTPOOTPULLATENIBHOCTb U
CPOACTBO K 3/IEKTPOHY
XMMUYECKUX 3NEMEHTOB B
COOTBETCTBUE C UX INEKTPOHHbIM
CTPOEHMEM U MOJIOKEHUEM B
nepuoamyeckor cucrteme
XMUMUYECKUX IN1EMEHTOB

O.U. MeHgeneesa»
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA
2 XapaktepusoBatb Tunbl  |KoHTponbHasA pabora
Pasgen 2. Xumunueckue .
XUMUYECKUX PeaKLnii «CTpoeHue BewecTsa u
peakuuu
XUMUUYECKUEe peakumumn»
2.1 |OK01 Tunbl XUMUYECKUX CocTaBnATb peakuunm 1. 3aga4ym Ha cocTaBneHue
OK 04 peakuui coeanHeHus, YPaBHEHWUI peakuunii:
pa3noxKeHusa, obmeHa, — coegMHeHuA, 3aMeLLeHuns,
3amelleHus, pa3noXKeHusa, obmeHa;
OKUCNNTENbHO- — OKUC/IUTENbHO-
BOCCTAaHOBUTE/IbHbIE BOCCTAHOBUTE/IbHbIX PEaKLMM C
peaKkuum Mcnosb3oBaHMEM MeTOA4a
3/IEKTPOHHOro banaHca.
2. 3a4a4mM Ha pacyeT macchl
BellecTBa nan obbéma
rasoB Mo M3BECTHOMY KONMYECTBY
BeLLLeCTBa, Macce Unn obbémy
OZHOTO U3 YYACTBYIOLLNX B
peaKLunn BeLLeCcTs; pacyéTbl
Maccbl (06bEMa, KonmyecTsa
BELLECTBA) NPOAYKTOB peakLmy,
€C/In O4HO U3 BELLECTB meeT
npumecu
2.2 dneKTponuTUYecKan CocTaBnATb ypaBHEHUA 1. 3apgaHunA Ha cocTaBeHne
ANCCOLMALMA N MOHHBIN [XMMUYECKUX peaKkumm MOIEKYNAPHBIX U MOHHbIX
obmeH MOHHOro obmeHa ¢ peakuMi ¢ y4acTMem KUCAOoT,
y4yactmem OCHOBAHW U coneit,
HeopraHMYecKMx BELLECTB |YCTaHOBAEHNE N3MEHEHMA
KMCNOTHOCTM cpeabl
2. NabopaTtopHan paboTa "Tunbi
XMMUYECKUX peakumin”
3 Paspen 3. CtpoeHne u (Uccneposatb cTpoeHue u (KoHTponbHas paboTa

CBOMCTBA
HeopraHUYecKux
BellecTs

CBOMUCTBA
HeopraHUYeCcKUX BeLlecTs

«CBoOiCTBa HEOPraHUYECKUX
BELLeCcTB»
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OK/MNK

Mopaynb/Pa3aen/Tema

Pe3ynbTtaT 0byyeHus

TUNbl OL,EeHOYHbIX MepOoNpPUATUIA

3.1

OK 01
MnK..

Knaccnoumkauyma,
HOMEHKNATypa U
CTpOEeHUne
HeopraHMYecKmx
BeLLecTB

KnaccuouumposaTtsb
HeopraHuyeckune
BELL,EeCTBa B COOTBETCTBUM
C UX CTPOEHMNEM

1. Tect «kHomeHKnaTypa u
Ha3BaHWe HeopPraHNYeCKnx
BELLECTB MCXO4A U3 UX
XMMMYeckor Gopmysibl nan
COCTaB/IEHNE XMMMUYECKOM
dopmynbl UcxoaA U3 HasBaHUA
BELLLEeCTBA MO MeXAyHapoaHOM
WU TPUBMANIBHOM
HOMEHKNaType».

2. 3a4a4m Ha pacyeT MaccoBOM
Aonun (Maccbl) XMUYecKoro
anemeHTa (coegnHeHun) B
monekyne (cmecnu).

3. MNpaKTruyeckme 3agaHns no
KnaccuduKkaumnm, HoOMeHKnaType U
XMMMYECKMM PpopmMynam
HeopraHMYecKuX BeLLecTs
Pa3/INYHbIX KNACCOB.

4. MpaKTMyeckue 3agaHnA Ha
onpeaeneHne XMMNYeCKom
aKTMBHOCTM BELLECTB B
3aBMCMMOCTM BMAA XMMUYECKOM
CBA3WN M TUNA KPUCTANNYECKOM
peLeTKn

3.2

OK 01
OK 02
MnK...

PuUsnKo-xmmunyeckune
CBOWCTBaA
HeopraHUYecKux
BelLLecTs

YcTaHaBAmnBaTb
3aBUCUMOCTb GU3NKO-
XUMUYECKUX CBONCTB
HEOpPraHMYeCKUX BeLLecTB
OT CTPOEHUA aTOMOB U1
MOIEKY/I, @ TaK)Ke TUNa
KPUCTaNINYeCcKom
peLeTku

1. Tect «OcobeHHOCTH
XUMUYECKUX CBOMCTB OKCUA0B,
KMC/IOT, OCHOBAHMMN, amMdOTEpPHbIX
rTMAPOKCUAOB U Conemn».

2. 3a4aHu1A Ha cOCTaBNEHMe
YPaBHEHWUI XMMUUYECKUX peaKkLmit
C y4aCTUeM NPOCTbIX U CNOXKHbIX
HEeopraHMYeCKNX BELLECTB:
OKCUA0B METaN/IoB, HEMETANNOB
N amdoTepPHbIX 3/IEMEHTOB;
HEeOpPraHMYeCKNX KUCNOT,
OCHOBaAHMIM U aMdOTEPHbIX
r'MAPOKCUAO0B, HEOPraHUYECKNX
CONeMn, XapaKTepum3syoLLLNX UX
CBOWMCTBA M cnocobbl NonyyYeHums.
3. NpaKTUKO-OpNEeHTUPOBaAHHbIE
TeopeTUYeckne 3a4aHunaA Ha
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OK/MNK

Mopaynb/Pa3aen/Tema

Pe3ynbTtaT 0byyeHus

TUNbl OL,EeHOYHbIX MepOoNpPUATUIA

CBOICTBA U nony4vyeHume
HeEOPraHM4eCKnx seLLecTs

3.3

OK 01
OK 02
OK 04

NpaeHTMduMKaums
HeopraHN4YecKnx
BeLLecTB

Uccnepgosatb
KauyecCTBeHHble peaKkLumu
HeopraHMYeCcKmx BeL,ecTs

1. MNpaKTUKO-OPNEHTUPOBAHHbIE
334aHMA NO COCTaBNAEHUIO
XMMUYECKMX PeaKkLUmii C y4acTuem
HeopraHWYecKMx BeLecTs,
NCNoab3yeMblX ANA UX
naeHTUPUKaLnm.
2.1abopaTopHas pabora:
“UpenTndunkaymn
HeopraHW4yeckmx sewects”

Paspen 4. CtpoeHue n
CBOIACTBA OPraHUYeCcKUX
BELLEeCcTB

UccnepoBatb cTpoeHUe U
CBOMCTBA OPraHUYecKmux
BeL,ecTs

KoHTponbHas pabora
«CTpoeHue u CBOMUCTBA
OpPraHUYeCcKnX BeLLecTs»

4.1

OKO01

Knaccnoumkauyms,
CTPOEHME U
HOMEeHKNaTypa
OpraHMYecKuX BeLLecTB

KnaccuounumposaTtb
OpraHuYecKkue BeLecTsa B
COOTBETCTBUM C UX
CTpoeHMEeM

1. 3agaHnA Ha cocTaBneHue
Ha3BaHMN OPraHUYECKmMX
coeaMHEHNN NO TPMBUAJIbHOM
WU MEeXAyHapoaHOoM
CUCTEMATMUYECKON HOMEHKNATYpe.
2. 3a4aHu1A Ha coCTaBNEHMe
NONHbIX M COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHMYecKmx BeLLecTB
OTAENbHbIX KNaCcCoB.

3. 3agaum Ha onpegeneHue
npoctenwen popmybl
OpraHU4ecKkor MONEKY/bl, UCXO4A
M3 31eMeHTHOro cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYeCKnX
coeiuHeHn "

YcTaHaBAmnBaTb
3aBUCUMOCTb PU3NKO-
XUMUYECKUX CBONCTB
OpraHMYecKuX BeLecTB oT
CTPOEHUA MOJIEKYN

1. 3apaHunA Ha cocTaBneHue
YPaBHEHWNIA XUMUUYECKUX peaKkLmit
C y4aCTUeM OpraHMYEecKmx
BELLECTB Ha OCHOBaHUM UX
COCTaBa U CTPOEHMUS.

2. 3a4aHMA Ha coCTaB/ieHue
YPaBHEHWNI XMMMUUYECKUX peaKkLuuit,
WUNNOCTPUPYIOLLNX XMMUYECKME
CBOICTBA C Y4ETOM MEXaHU3MOB
NPOTEKAHMA AAHHbIX PeakuMn n
reHeTU4eCKOM CBA3U
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA
OpPraHMYeCKUX BELLECTB PasHbIX
K/1aCccoB.
3. PacueTHble 3agaun no
YPaBHEHUAM peaKkumii C y4acTuem
OpraHMYeCcKMX BeLLEecTs.
4. NabopaTtopHan paboTa
“MpeBpalLLeHna opraHMYecKnx
BELLLEeCTB NPW HarpesaHun"
43 |OKO01 NpoeHTndmkauma UccneposaTb 1.MpaKTNUKO-OpNEHTUPOBAHHDbIE
OK 02 OpPraHMYeCKnX BeLLLecCTB, |KayeCTBEeHHble peaKkLuumn 3aaHUA NO COCTaBNEHUIO
OKO04 UX 3Ha4YeHne " OpraHnyeckmx XMMUYECKMX PeaKLUmii C y4acTuem
npMMeHeHWe B 6bITOBOM |COEAMHEHUI OTAENbHbBIX |OPraHMYECKMX BELLECTB, B T.Y.
M NPOUN3BOACTBEHHOM K/laccoB NCNONb3yeMbIX ANA NX
OEeATEeNbHOCTU YesloBeKa naeHTudMKaumm B HoITy U1
NPOMbILLIEHHOCTH.
2.labopaTopHas pabora:
“NpeHTNdMKaLMA opraHNYecKmx
CoeaNHEHWNIA OTAENbHbIX KnaccoB”
5 Paspen 5. XapaKtepusoBaTb
KuHeTtnueckue m B/IUAHUE PA3/INYHDbIX
TepmoauHamuyeckue |paKTopos Ha paBHOBecue
3aKOHOMEpPHOCTU M CKOPOCTb XMMMUUYECKNX
NpoTeKaHuA peakumii
XMMUYECKUX peaKkunii
5 | OKO01 CKOpOCTb XMMUYECKUX | XapaKTepmn3oBaTb MpaKTMKO-OpUEHTUPOBAHHbIE
OK 02 peakumin. XMMMYECKOe |BAMAHME KOHLEHTPAUMN |TeopeTUYecKue 3a4aHuna Ha

paBHOBECHKE

pearnpymoLwmx BeLwecTs u
TemnepaTypbl Ha CKOPOCTb
XMMUYECKUX peaKLni
XapaKtepusosaTtb
B/IAHNE U3MEHEHMUA
KOHUEHTPpauumu BeLLLecTs,
peakuuu cpegbl n
TemnepaTtypbl Ha
CMeLLLeHNEe XMMMUYECKOro
pasHoBecuA

aHann3 GaKkTopoB, BAMAIOLLNX Ha
NU3MeHeHne CKopoCTU
XMMUYECKOM peakuuu. NpakTuko-
OpPUEHTUPOBAHHbIE 3a4aHNA Ha
npumeHeHue npuHumna Jle-
LWaTenbe ana HaxoxaeHuA
HanpaBAeHUA CMeLLeHUsA
paBHOBECUA XMMNYECKOM
peakumn n aHanms GakTopos,
B/INAIOLLNX HA CMeELLeHne
XMMUYECKOro paBHoBecKs
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Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3ynbtaTt 06yyeHna | TUnNbl OLLEHOUYHbIX MEePOoNPUATUIA

6 UccnepoBatb UCTUHHDbIE
Pasaen 6. PacTtBopbl pacTBopbI € 334aHHbIMU

XapaKTepucTukamm
6.1 | OKO01 MNoHATMe o pacTBopax Pasnnyatb UCTUHHbIE 1. 3apaum Ha npuroToBneHue
OK 02 pacTteopbl pacTBoOpOB.
2. NPaKTUKO-OPUEHTUPOBAHHbIE
pacyeTHble 3a4aHUA HA
ANCNEepPCHbIE CUCTEMDI,
NCcnosibayemble B ObITOBOM U
NpPOn3BOACTBEHHOM
AEeATeNbHOCTM YeNoBeKa
6.2 | OK01 UccnepoBaHue cBoiictB |WccnenoBatb pusmKko- NabopaTtopHas paboTa
OK 04 pacTBopoB XMMUYECKME CBOMCTBA “MpuroTtoBneHune pactsopos”
MCTUHHbIX PacTBOPOB

Il | NpodeccuoHanbHO-OpUEHTUPOBAHHOE CoAeprKaHue (coaepkaHue NPUKAAZHOTO Moayns)

7 Pasgen 7. OueHuBaTb NocneacTBuA |3awmra Keica (c yuetom
Xumusa B 6biTy n 6bITOBOI U 6yayweit npodpeccuoHanbHoM
NPou3BOACTBEHHOM NPOU3BOACTBEHHOM’ DEeATeNbHOCTH)

DEeATeNbHOCTU AEATeNbHOCTU YenoBeKa C
yenoBeka No3uLMii 3KONIOrMYECKOU

6e3onacHocTU

OKO01
OK 02
OK 04
OK 07
MK2.6,
2.7

Xvmusa B 6bITy 1
NPOn3BOACTBEHHOM
[eATeNbHOCTM YeNoBeKa

OueHunBaTb NocneacTsns
6bITOBOW U
NpPOn3BOACTBEHHOM
AeATebHOCTUN YeNnoBeKa ¢
NO3ULMIN SKOIOTNUYECKOM
6e3onacHocTH

Ke#c (c yueTom byayuien
npodeccnmoHanbHom
AeATebHOCTH)

BO3MOKHble TeEMbl KEMCOB:

1. NoTtenneHue KNMmaTa n
BbICBOOOXKAEHNE ra3oBbIX
r'MApPaToB CO AHa OKeaHa.

2. byaywume maTtepuansl Ana aBua-
, MaLMHO- M NPMBOPOCTPOEHUA.
3. Hosble maTtepuansbl gna
COJIHeYHbIX baTapei.

4. lekapcTBa Ha oCHOBe
pacTUTeNbHbIX NPenapaToB
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