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1.MnaHnpyemblie pesynbtaTbl OCBOEHUA Kypca

1) cdopmmnpoBaHHOCTb NPEACTABNEHUA O MECTE XMMUU B COBPEMEHHOW Hay4YHOM
KapTMHE MUPA; MOHUMaHME POAN XMMUK B GOPMMPOBAHUM KPYro3opa 1 GYHKLMOHAbHOM
rPAaMOTHOCTM YesloBeKa A5 peLleHNsa NPaKTUYeCKMX 3a4ay;
2) BNageHne 0CHOBOMOMAraloWMMmN XMMUYECKMMM NOHATUAMM, TEOPUAMMU, 3aKOHAMU
N 3aKOHOMEPHOCTAMM; YBEPEHHOE MO/Ib30BaHME XMMMUUYECKON TEPMUHONOTMEN NCUMBOJIUKOM;
3) BNageHMe OCHOBHbIMM METOZAaMM Hay4HOrO NO3HAHWUSA, UCNONb3YEMbIMU B XMMUM:
HabnlogeHMe, onncaHne, USMepeHne, sKCNEPUMEHT; ymeHne ob6pabaTtbiBaTb, 06BACHATH
pe3ynbTaTbl NPOBEAEHHbIX OMbITOB U AEN1aTb BbIBOAbI; FTOTOBHOCTb M CNOCOBHOCTH
NPMMEHSTb METObl MO3HAHMA NPU PELUEHUM NPAKTUYECKMX 3a4aY;
4) cdopMMPOBAHHOCTb YMEHUA AaBATb KOJIMYECTBEHHbIE OLEHKN U NPOBOAMUTb
pacyeTbl N0 XMMUYECKUM GOpMynam U YypaBHEHUAM;
5) BhageHne npaBunammn TeXHMKM 6e30MacHOCTM NPU UCNOJIb30BAHUN XUMUUYECKUX
BELLECTB;
6) cdopmMUMpPOBaHHOCTb COBCTBEHHOM NO3MLUM MO OTHOLLEHMIO K XMMUYECKON
nHbOopMaLMn, NoNy4aeMoMn U3 PasHbIX MCTOYHUKOB.

MnhaHupyemble pe3ynbTaTthl 06yueHna xumumn B 10 Knacce

B pe3synbTaTe obyyeHma xummnmn B 10 Knacce oby4yaromecs Hay4aTcs:

PacKpbIBaTb HA NPMMeEpPax POJib XMMUN B POPMUPOBAHUN COBPEMEHHON HaYYHOM
KapTMHbI MMPA M B NPAKTUYECKOM AeATeNbHOCTU Ye/I0BEKa;

AEMOHCTPMPOBATb Ha MNpMMepax B3aMMOCBA3b MeXAy XUMWENn U ApYyrumMmu
€CTEeCTBEHHbIMM HayKamMu;

PacKpbIBaTb Ha NPMMeEpPax NONOXKEHMA TEOPUM XMMUYECKOTO cTpoeHusa A.M. byTnepoBa;

noHMMaTb ¢us3nYecknii cmbicn Mepuogmdeckoro 3akoHa .M. MeHgeneeBa M Ha ero
OCHOBE O0ODBACHATb 3aBMCMMOCTb CBOMCTB XMMMWMYECKMX 3/1eMEHTOB M 06pa3oBaHHbIX MMM
BELLLECTB OT 3/1eKTPOHHOI0 CTPOEHMA aTOMOB;

06BbACHATL NPUYNHBI MHOFOO6pa3MA BELWECTB HAa OCHOBE 06LWMX NpeacTaBAeHUA 06 UX
COCTaBe U CTPOEHUMU;

NPUMEHATb NpaBuia CUCTEMATUYECKON MEXKAYHAPOAHOM HOMEHKNATYpbl Kak cpencTea
pasAnYeHunsa n naeHTUPpUKaLMmn BELECTB MO UX COCTaBY U CTPOEHMUIO;

COCTaBNATb MOJIEKY/IAPHbIE U CTPYKTYPHble GOPMY/Ibl OpPraHMYECKUX BELLECTB Kak
HocuTene wuHpopmauMm O CTPOEHUM BeELLECTBA, €ro CBOMCTBAX W MPUHAANEKHOCTU K
onpeaeneHHoOMY Knaccy COeAMHEHWUN;

XapaKTepM30oBaTb OpraHMYecKMe BELILEecTBa MO COCTaBy, CTPOEHUID U CBOWCTBAM,
YyCTaHaB/AMBATb MNPUUYUHHO-CNEACTBEHHbIE CBA3M MeXAYy [AaHHbIMU  XapaKTepUCTUKaMu
BELLLEeCTBA; NPUBOAMUTL NPUMEPbLI XMMUYECKUX PEAKLNI, PACKPbIBAOLLMX XapaKTepHble CBOMCTBA
TUMUYHbIX NPeaCcTaBUTENIeN KNAcCOB OPraHMYECKUX BELLECTB C LEeNbl MX UAEHTUDMKaALMKN U
06BbACHEHUA 06/1aCTM NPUMEHEeHUS;

NPOrHO3MpPOBaTb BO3MOXHOCTb NMPOTEKAHMA XMMMUYECKUX PeaKLMi Ha OCHOBE 3HaHWUIN O
TUNAX XMMUYECKOM CBA3N B MOJIEKYNaX PpeareHToOB U X PeakLMOHHOM CNocobHOCTY;

MCNONb30BaTb 3HAHWUA O COCTaBe, CTPOEHUM U XMMWUYECKUX CBOMCTBAX BELLECTB ANA
6€30MacHOro NPMMeHeHMUA B NPaKTUYECKON AeATENIbHOCTY;

NPUBOAMUTbL NPMMEPbI NPAKTUYECKOTO UCMO/Ib30BAHUA NPOAYKTOB NepepaboTkm HedpTH n
NPUPOAHOrO ras3a, BbICOKOMONEKYNAPHbIX COEAMHEHUN (NONAMITUNEHA, CUHTETUYECKOro
Kay4yKa, aLleTaTHOro BOJIOKHa);



NPoOBOAUTb ONbITbl MO PACNO3HABaHWIO OPraHMYECKUX BELLECTB: FNLEPUHA, YKCYCHOM
KUCNOTbl, HenpeaenbHbIX WMPOB, [IOKO3bl, Kpaxmasna, 6enkos — B COCTaBe MNULLEBbLIX
NPOAYKTOB U KOCMETUYECKUX CPeacTB

NPOBOANTb OMbITbl MO PACMO3HABAHMIO OPraHMYECKMX BELLECTB: MULEPUHA, YKCYCHOM
KUCNOTbl, HenpeaenbHbIX WUPOB, TIOKO3bl, Kpaxmasna, 6enkos — B COCTaBe MULLEBbLIX
NPOAYKTOB U KOCMETUYECKUX CPEACTB;

B/lafeTb NpaBuUAaMKn U npuemamm 6e3onacHom paboTbl C XMMUYECKMMU BELLLECTBAMU U
nabopatopHbiM 06opyaoBaHUEM.

YYyeHUK NoNy4ynT BO3MOXKHOCTb HAYUMTbCA:

COCTaB/IATb MONEKYNAPHbIE U CTPYKTYpHble GOPMyabl OpPraHMYECKMX BeLLEeCTB Kak
HocuTener WHPopmauMm O CTPOEHUM BeLLeCcTBa, €ro CBOMCTBAX W MPUHAANEKHOCTU K
onpeaeneHHOMY Knaccy coeauHeEHN;

XapaKTepu3oBaTb OPraHUYecKMe BewecTBa MO COCTaBy, CTPOEHUIO WM CBOMCTBAM,
YCTaHaBAMBAaTb MPUUYMHHO-CNEACTBEHHbIE CBA3W  MEXAY [AOAHHbIMM  XapaKTEPUCTUKaMMU
BELLEeCTBa;

NPUBOAUTL NPUMEPbI XMMMUYECKUX PeaKUni, PacKpblBalOWMX XapaKTepHble CBOMCTBA
TUMWUYHbIX NPeacTaBUTENIeN KNACCOB OPraHMYECKUX BELLECTB C LEeNbl MX UMAeHTUDMKauMmn U
06BbACHEHUA 06/1aCTU NPUMEHEHUS;

NPOrHO3MpPOBaTb BO3MOXHOCTb NMPOTEKAHMA XMMMUUYECKUX PeaKLMii Ha OCHOBE 3HaHWUIN O
TUNAX XMMUYECKOM CBA3N B MOJIEKYNAX PeareHToOB U X PeakLMOHHOM CNoCObHOCTY;

MCNONb30BaTb 3HAHWA O COCTaBe, CTPOEHUM U XMMWUYECKMX CBOMCTBAxX BeLLECTB ANA
6€30nacHOro NPMMeHeHM A B NPaKTUYECKON AeATENIbHOCTY;

NPUBOAMUTbL NPUMEPbI NPAKTUYECKOTO UCMO/Ib30BAHUA NPOAYKTOB NepepaboTkm HedpTH 1
NPUPOAHOrO ras3a, BbICOKOMONEKYNAPHbIX COeAMHEHU (NoAM3TUAEHA, CUHTETUYECKOro
Kay4yKa, aLLeTaTHOro BOJIOKHa);

NPOBOAUTb OMbITbl MO PACNO3HABAHUIO OPraHUYECKUX BELLECTB: IULEepUHa, YKCYCHOM
KMUCNOTbl, HenpeaenbHbIX WUPOB, [/OKO3bl, Kpaxmasna, 6enkoB — B COCTaBe MULLEBbLIX
NPOAYKTOB N KOCMETUYECKUX CPeaCTB;

BNAAETb NpaBuaaMun u npuemammn 6es3onacHor paboTbl C XMMUYECKMMU BELLECTBAMU U
NabopaTtopHbiM 06opyaoBaHNEM.

MnaHnpyembie pe3ynbTatbl 06yyeHus xumum B 11 Knacce

BbINyCKHUK HayuUTca:

pacKpbiBaTb Ha NpUMMepax pPoab XMMUM B (GOPMUPOBAHUM COBPEMEHHOW HAYYHOM
KapTMHbI MMPA M B NPAKTUYECKOM AeATeNbHOCTU Ye/I0BEKa;

AEMOHCTPMPOBATb HA NpMMepax B3aMMOCBA3b MeXXAy XUMWEN U ApYyrumMu
€CTeCTBEHHbIMM HayKamMu;

PacKpbIBaTb HA NPMMEpPax NONOXKEHMA TEOPUM XMMUYECKOTO cTpoeHusa A.M. byTnepoBa;

NOHMMATb ¢M3Myeckuit cmbicn Mepunogmyeckoro 3akoHa .M. MeHpeneeBa u Ha ero
OCHOBE O0ODBACHATb 3aBMCMMOCTb CBOMCTB XMMMYECKMX 3/1€MeHTOB M 06pa3oBaHHbIX MMM
BELLLECTB OT 3/1eKTPOHHOI0 CTPOEHMA aTOMOB;

06BACHATL NPUYMHBI MHOro06pasuns BewecTB Ha OCHOBe 06WMX NpeacTaBAeHUN 06 ux
COCTaBe U CTPOEHUU;

NPUMEHSATb NpaBu/ia CUCTEMATUYECKON MEXKAYHAPOAHOM HOMEHKNATYpPbl Kak cpeacTsa
pPa3IMYEHNs U MAEHTUOUKALNKU BELLLECTB NO UX COCTaBY U CTPOEHMUIO;



COCTaBNATb MONEKYNAPHbIE U CTPYKTYpPHble GOPMYynbl OpPraHMYECKUX BELLEeCTB Kak
HocuTeneir WHPopmauMm O CTPOEHUM BeLecTBa, €ro CBOMCTBAX W MPUHAANEKHOCTU K
onpeaeneHHOMY Knaccy CoOeaMHEHUN;

XapaKTepM3oBaTb OpraHMYecKMe BELLecTBa MO COCTaBy, CTPOEHUID WU CBOWCTBAM,
YyCTaHaB/AMBaTb MNPUUYMHHO-CNEACTBEHHbIE CBA3M MeEXAY [AaHHbIMU  XapPaKTEPUCTUKAMMU
BELLECTBa;

NPMBOAUTL MPUMEPbI XMMUYECKUX pPeaKUMi, pacKpbIiBAOLWMX XapaKTepHble CBOWMCTBA
TUMWYHbBIX NPEeACTAaBUTENEN KNACCOB OPraHMYECKMX BELLEeCTB C Uenbio UX UAEHTUDMKAUUU U
06bACHEHNA 06/1aCTM NPUMEHEHUS;

NPOrHO3MpPOBaTbh BO3MOKHOCTb NMPOTEKAHUA XMMNYECKUX PeaKLUit Ha OCHOBE 3HAHUN O
TMMNAaX XMMUYECKOM CBA3K B MOJIEKY1aX PeareHToB N UX PeakLMOHHOM cNocobHOCTY;

MCNO/Ib30BaTb 3HAHWA O COCTaBe, CTPOEHUM U XMMMYECKUX CBOMCTBAxX BeLLecTB A/A
6e30MacHOro NPUMEHEHUS B MPAKTUYECKON AEeATE/IbHOCTY;

NPUBOAUTL MPUMEPbLI MPAKTUYECKOTrO UCNO/Ib30BaHUA NPOAYKTOB NepepaboTkm HedTu n
NPMPOAHOrO ra3a, BbICOKOMONEKYNSAPHbIX COEAUHEHUN (NOAMITUNEHA, CUHTETMYECKOro
Kay4yKa, aLLeTaTHOro BOJIOKHa);

NPOBOAUTb OMbITbl MO PACNO3HABAHUIO OPraHUYECKUX BELLECTB: IMNLEepUHa, YKCYCHOM
KUCNOTbI, HenpeaenbHbIX WUPOB, [/OKO3bl, Kpaxmana, 6enkoB — B COCTaBe MULLEBbLIX
NPOAYKTOB U KOCMETUYECKUX CPeaCTB;

BNaAeTb NpaBuaaMun uU npuemammn 6es3onacHol paboTbl C XMMUYECKMMU BeLLECTBAMU U
NnabopaTopHbIM 060pyaOBaHMEM;

YyCTaHaBAMBATb 3aBUCMMOCTb CKOPOCTU XMMMUYECKON peakunm U CMELLEHUA XMMUYECKOTO
paBHOBECMA OT pasNnyHbiX (GAKTOPOB C LENblo onpeaeneHua ONTUMabHbIX YCA0BUMN
NPOTEKaHMA XMMNYECKMX NPOLLECCOB;

npPUBOAMUTbL NPUMEPDI TMAPOIN3a CONEN B MOBCEAHEBHOM KU3HU YE/NOBEKA;

npUBOAUTL MNPUMEPbI  OKUC/IUTENbHO-BOCCTAHOBUTE/IbHbLIX peakuuMih B npupoae,
NPOU3BOACTBEHHbIX MPOLLECCaX U }KU3HEAEATE/IbHOCTM OPraHM3MOB;

NPUBOAUTL MPUMEPbI XMMMUYECKUX peakuui, PacKpbiBalOWMX 0OLWME XMMUYECKUE
CBOWCTBA NPOCTbIX BELLECTB — METAN/IOB U HEMETAN/0B;

NPOBOANTb PacyeTbl Ha HaxXxOXKAEeHWEe MONEKynspHol dopmynbl yrnesogopoda Mo
NPOAYKTaM CropaHuUsi U MO €ro OTHOCUTE/IbHOM MJIOTHOCTU U MacCOBbIM A0JIAM 3JIEMEHTOB,
BXOAALLNX B €r0 COCTaB;

B/laZleTb npasuaamm be3onacHoro obpalleHns ¢ eAKMMU, TOPHYMMU U TOKCUYHbIMU
BELLECTBaMM, CpeacTBaMU ObITOBON XUMUK;

OCYLLECTB/IATb NMOMUCK XMMMYECKON MHPOPMaLMW NO Ha3BaHUAM, UAEHTUDMKaATOpam,
CTPYKTYPHbIM GOpPMY/IlaM BELLECTB;

KPUTUYECKM  OLEHMBATb M MHTEPMNPEeTMpOBaTb  XMMMUYECKYID  MHbOpmauMio,
cogeprKallytocs B cooblieHMAX CpeacTB MaccoBon WMHbopmaummn, pecypcax WHTepHerTa,
HAy4YHO-NONYNAPHbIX CTaTbAX C TOYKM 3PEHMA eCTeCTBEHHOHAYy4YHOW KOPPEKTHOCTM B Lensx
BbISIB/IEHNA OLMOOYHbIX CyXKAEeHWNN 1 popMMpPOBaHMA COBCTBEHHOW NO3NLUK;

npeacTaBnATb NyTU peweHnsa rnobanbHbIXx Npobnem, CToAWMX Nepes YeN0BeYEeCTBOM:
3KO/IOTMYECKMX, SHEPTeTUYECKUX, CbIPbEBbLIX, M PONb XMMUN B PELLEHUN 3TUX Npobem.

BbINYCKHUK MOJIY4UT BO3MOXKHOCTb HAYyYUTbCA:
WNNOCTPUPOBATL HA NMPUMEpPAX CTAaHOB/IEHWE W 3BOJIIOLMIO OPraHMYECKOM XMMWUKU KaK
HAYKM HA PA3INYHbIX UCTOPUYECKMX 3TAaNax ee pas3BuUTUS;



MCNoab30BaTb MEeTOAbl HAyYHOrO MO3HAHWA MNPWU BbINOJIHEHUN MPOEKTOB U YyyebHo-
nccnefoBaTeNbCKMX 33a4a4 NO M3YYEHUID CBOMCTB, CNOCOOOB MOAYYEHWUA M Pacno3HaABAHMUA
OpraHNYeCcKnX BELLECTB;

0bbACHATL npupoay M cnocobbl 0Opa3oBaHMA XMMMYECKOW CBA3U: KOBAMIEHTHOWM
(nonApHOM, HEMONAPHOM), MOHHOKN, METaNNYecKol, BOAOPOAHON — C LLe/bio OonpeaeneHus
XMMMYECKON aKTUBHOCTU BELLECTB;

YyCTaHaBAMBATb TEHETUYECKYID CBA3b MeXAy KAacCaMu OpraHMYeckux BeLw,ecTB AAs
060CHOBAHUA MNPUHLMMNANBHON BO3MOMKHOCTM MONYYEHUA OPraHUYECKUX COeauHEHUN
334,aHHOrO COCTaBa M CTPOEHMUS;

YyCTaHaB/AMBATb B3aMMOCBA3N MexXay GakTaMu 1 Teopuen, NPUYMHON U cnepcTBMEM Npu
aHanuse npobAemHbIX CUTyauuin U O0BOCHOBAHMW NPUHMMAEMbIX PELIEHU Ha OCHOBe
XMMMUYECKUX 3HAHWUSA.

CaMOCTOATE/IbHO ONpeaenaTb Lenn, 3a4aBaTb NapameTpbl U KPUTEPUU, MO KOTOPbIM
MOXHO ONpeaennTb, YTO Le/b SOCTUTHYT];

OLLeHMBATb BO3MOMKHbIE NOCNeACTBUA AOCTUNKEHUA NOCTAaBAEHHON LEeNn B
OEATEeNbHOCTU, COOCTBEHHOM XKU3HU U XKU3HU OKPYKaOLWMX NH0AEN, OCHOBbIBAACH Ha
COOBpaXKEHUAX STUKM U MOPaNK;

CTaBUTb M GOpPMyINPOBaTb COBCTBEHHbIE 3a4a4M B 06pa3oBaTeIbHOM AeATENbHOCTU U
YKM3HEHHbIX CUTYyaLUAX;

OLLeHMBATb Pecypcbl, B TOM YMC/e BPEMSA U Apyrue HemaTepuanbHble pecypcbl,
HeobxoaMMble AN AOCTUNKEHUA NOCTAaBNAEHHOWN Lenu;

BbIOMpPATb NyTb AOCTUXKEHMA LeN, NNaHNMPOBATb pPeleHne NocTaBAeHHbIX 3a4au,
ONTUMU3NPYA MaTepUanbHble U HeMaTepuasbHble 3aTpaTbl;

OpraHn3oBbIBaTb 3G EKTUBHbIN MOUCK PECYPCOB, HEOOXOAUMbBIX ANA AOCTUKEHMUA
NOCTaB/IEHHOM Lenu;

CONOCTaB/ATb MNOJIy4EHHbIN pe3ynbTaT AeATe/IbHOCTU C NOCTaB/NIEHHOW 3apaHee Lenblo;

pacKpbiBaTb Ha NpuMmepax pPoib XMMUM B (GOPMMPOBAHUM COBPEMEHHOW HAy4yHOW
KapTMHbI MMPA M B NPaAKTUYECKOM AeATeNbHOCTU Ye/I0BEKa;

AEMOHCTPMPOBATb Ha MNpMMepax B3aMMOCBA3b MeXXAy XUMWEN U APpYyrumu
€CTeCTBEHHbIMM HayKamMu;

PacKpbIBaTb HA NPMMEpPax NONOKEHMA TEOPUM XMMUYECKOTO cTpoeHusa A.M. byTnepoBa;

noHMmaTb ¢uUsnYecknii cmoicn Mepuogmdeckoro 3akoHa [.U. MeHaeneesa M Ha ero
OCHOBE O0ODBACHATb 3aBMCMMOCTb CBOMCTB XMMMYECKMX 3/1€MeHTOB M 06pa3oBaHHbIX MMM
BELLLECTB OT 3/1eKTPOHHOIO CTPOEHMA aTOMOB;

06BACHATL NPUYMHBI MHOro06pasuna BewecTB Ha OCHOBe 06WMX NpeacTaBAeHUN 06 ux
COCTaBe U CTPOEHUMU;

NPUMEHATb NPaBM/ia CUCTEMATUYECKON MEXKAYHAPOAHOM HOMEHKNATYPbl KaK cpeacTsa
pa3NMYeHnsa U MAEHTUOUKALLMMN BELLLECTB NO X COCTaBY U CTPOEHMUIO;

COCTaBNATb MONEKYNAPHbIE U CTPYKTYpHble GOPMyabl OpPraHMYECKUX BELLEeCTB Kak
HocuTener WMHPOPMAUMM O CTPOEHMWU BELLECTBA, €ro CBOMCTBAX W NPUHAANENKHOCTU K
onpeaeneHHOMY Knaccy coeauHeHN;

XapaKTepM3oBaTb OPraHUYecKMe BeLw,ecTBa MO COCTaBy, CTPOEHUIO W CBOMCTBAM,
YyCTaHaB/AMBATb MNPUUYUHHO-CNEACTBEHHbIE CBA3M MEXAYy [AaHHbIMU  XapaKTepUCTUKaMMu
BELLECTBa;

NPUBOAUTL NPUMEPbI XMMMUUYECKUX PeaKLUUi, PacKpbIBalOWMX XapaKTepHble CBOMCTBA
TUNUYHbIX NPeaCTaBUTENIeN KNACCOB OPraHMYECKUX BELLECTB C LEeNbl UX UAEHTUDMKaLMKN U
06bACHEHUA 06/1aCTM NPUMEHEHUS;



NPOrHO3MpPOBaTb BO3MOXHOCTb NMPOTEKAHMA XMMMUYECKUX PeaKLMi Ha OCHOBE 3HaHWUIN O
TUNAX XMMUYECKOM CBA3N B MOJIEKY1aX PeareHTOB U X PeaKkLMOHHOM CNoCcoHbHOCTY;

MCNONb30BaTb 3HAHWA O COCTaBe, CTPOEHUW U XMMWUYECKUX CBOMCTBAX BeELLECTB ANA
6€30MacHOro NPMMeHeHUA B NPaKTUYECKON AeATENbHOCTY;

NPUBOAUTL MPUMEPbLI MPAKTUUYECKOro UCNO/Ib30BaHUA NPOAYKTOB nNepepaboTkm HedTu n
NPUPOAHOrO rasa, BbICOKOMONEKY/NAPHbIX COEAUHEHWUIM (MOAUITUIEHA, CUHTETUYECKOro
KayyyKa, aLLeTaTHOro BOJIOKHA);

NPOBOAUTb OMbITbl MO PACMNO3HABAHUIO OPraHUYECKUX BELLECTB: IULEPUHA, YKCYCHOM
KUCNOTbl, HenpeaenbHbIX WMPOB, TIOKO3bl, Kpaxmasna, 6enkos — B COCTaBe MULLEBbLIX
NPOAYKTOB U KOCMETUYECKUX CPEACTB;

B/lafeTb NpaBuAaMKn U npuemamm 6e3onacHom paboTbl C XMMUYECKMMU BELLLECTBAMU U
nabopatopHbiM 06opyaoBaHUEM;

YyCTaHaBAMBATb 3aBUCMMOCTb CKOPOCTU XMMMUYECKON peakLnmn U CMELLEHUA XMMUYECKOTO
paBHOBECMA OT pPas3nyHbiX (GAKTOPOB C LENblo onpeaeneHua ONTUMabHbIX YCA0BUMN
NPOTEKaHMA XMMNYECKMX NPOLLECCOB;

nPUBOAMUTbL NPUMEPDI TMAPON3a CONeN B NOBCEAHEBHOM KU3HU YENOBEKA;

nPUBOAUTL MNPUMEPbI  OKUC/IUTENbHO-BOCCTAHOBUTE/NIbHbLIX peakuuMi B npupoae,
NpPOU3BOACTBEHHbIX MPOLLECCaX U KU3HEAEATE/IbHOCTM OPraHM3MOB;

NPUBOAUTL MPUMEPbI XMMMUYECKUX peakuui, PacKpbiBalOWMX 0OLWMe XMMUYECKUe
CBOWCTBA NPOCTbIX BELLECTB — METAN/I0B U HEMETaN/0B;

NPoOBOAUTb pPacyeTbl Ha HAXOMAEHWEe MONEKyNApHoi d¢opmynbl yrnesogopoga Mo
NpoAyKTaM CropaHuWs U MO ero OTHOCUTE/IbHOW MAOTHOCTUM M MACCOBbIM A0NAM 3/1EMEHTOB,
BXOAALUMX B €r0 COCTaB;

BNageTb npasuMnamm 6esonacHoro obpalleHua C eaAKMMM, TOPYMMM U TOKCUYHbIMU
BEL,EeCTBAMM, CpeacTBaMmM BbITOBON XUMUK;

OCYLLECTB/IATb MOMCK XMMMYECKON MHPOpMaLMM NO Ha3BaHUAM, MAeHTUDMKaTopam,
CTPYKTYPHbIM GOpMy/ilaM BELLECTB;

KPUTUYECKM  OLEHMBATb U MHTEPMNPETMpOBaTb  XMMMUYECKYID  WHbOopmauMio,
coaeprKallytocs B coobLLEeHMAX CpeacTB MaccoBon WHbopmauuu, pecypcax WHTepHerTa,
HAY4YHO-NONYNAPHbIX CTaTbsIX C TOYKU 3PEHUA eCcTeCTBEHHO-HAy4YHON KOPPEKTHOCTM B LLenax
BbISIBNIEHUA OLIMOOYHBIX CyXKAeHNN 1 opMMpoBaHMA cOBCTBEHHOW NO3NLUK;

npeacTaBnATb NyTU peweHnsa rnobanbHbIXx Npobnem, CTOAWMX Nepes YeN0BeYeCTBOM:
3KO/IOTMYECKMX, SHEPTeTUYECKMX, CbIPbEBDLIX, M PO/Ib XMMUN B PELLEHUN 3TUX Npobem.

2.COOAEPXAHUE NPOrPAMMDI

OCHOBbI OPraHUYECKO XUMUMn

MNoABneHne M pa3BUTUE OPraHMYECKOM XMMUMK KaK Hayku. [peameT opraHuyeckomn
XMMUK. MecTo 1 3HaYeHUE OPraHNYECKON XMMUN B CUCTEME eCTECTBEHHDIX HayK.

Xummnyeckoe CTpoeHMe KakK NopAafoK coeaAuHEeHMA aTOMOB B MOJIEKYAE COrlaCHO WX
BasfIeHTHOCTU. OCHOBHbIe MNOJIOXKEHUA TEOPUU XUMMYECKOrO CTPOEHUA OpraHMYeCKUx
coegmHeHnit A.M. bytnepoBa. YrnepogHbl CKeneT OpraHM4Yeckon MoseKynbl. KpaTHoCTb
XMMUYECKOM CBA3U. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMWMYECKOrO CTPOEHUA MONEKYA.
N3omepna u unsomepbl. MoHATME O GYHKUMOHANbHOM rpynne. MpuHUMNbI Knaccudukaumm
OpraHUYecKnx coeAmHeHUn. CucTemaTMyecKaa MexayHapoaHaas HOMEHKAaTypa U NpUHUMMbI
0bpa3oBaHMA Ha3BaHMN OPraHUYECKMX COeANHEHWNA.

AnkaHbl. CTpoeHWe MoneKynbl MeTaHa. fomonoruyeckmin pag ankaHos. omonoru.
HomeHKnaTtypa. M3omepua yrnepogHoro ckenerta. 3aKOHOMEPHOCTU M3MeEHEHUA GU3NYECKUX
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CBOMCTB. XMMWYECKME CBOMCTBaA (Ha npumepe MeTaHa M 3TaHa): peakuMm 3ameLleHus
(ranoreHnpoBaHue), AErMAPUPOBAHUA KaK CNOCOObl MONYYEHUA BaKHEWULIUX COEAUHEHWUN B
OpraHM4yeckom cuHTede. [opeHMe MmeTaHa KaK OAMH M3 OCHOBHbIX MCTOYHWKOB Tenna B
NPOMbIWAEHHOCTU U bBbITy. HaxoxaeHne B npupoae U NpUMeHeHue ankaHoB. [loHATMe o
LUMKNOANKAHAX.

AnkKeHbl. CTpoeHne MoneKkybl aTuneHa. lomonormyecknin pag ankeHos. HomeHknatypa.
N3omepusa yrnepoaHoOro ckeneta M MNOJMIONKEHWUA KPaATHOM CBA3M B MONEKy/e. XMMUYecKkue
CBOICTBA (Ha NpMmepe 3TUNEHA): peakunn npucoegmHeHuns (ranoreHMpoBaHue, rmapupoBaHune,
rmgpaTtaums, rmMaporasoreHMpoBaHMe) Kak cnocob nonyyeHma GyHKUMOHANbHbIX NPOU3BOAHbIX
yrneBoAopoaos, ropeHua. lonvmepusauma 3STUNEHA KaK OCHOBHOE HanpaB/ieHWe ero
ncnonb3oBaHmA. MoANITUNEH KaK KPYMHOTOHHAXHbIN MPOAYKT XMMWYECKOro NpoM3BOACTBA.
MpumeHeHWe sTUNEHA.

AnkagueHbl M Kaydyyku. [oHATMEe 06 ankagmeHax KaK yrneBoAopogax € ABYMA
OBOWHbIMK cBAizAMUK. [Monnmepusauma gusuHuna (6ytagmeHa-1,3) Kak cnocob nonyyeHus
CUHTETMYECKOTO KayyyKa. HaTypanbHbI U CUHTETUYECKUI KayvyyKW. BynKaHM3auma KayudykKa.
Pe3sunHa. MNpumeHeHWe KaydyKa 1 pe3unHbl.

AnkuHbl. CTpoeHMe MONekynbl auetuneHa. [OMONOrMYecKMn pagd,  aNKUHOB.
HomeHknatypa. M3omepua yrnepogHoro ckeneta M NONOXKEHUA KPaTHOW CBA3WM B MOJEKy/e.
XMMUYecKkme cBOMCTBA (Ha NpMMepe aLeTUIeHa): peakum NPUcCoeanHEHNA (ranoreHMpoBaHme,
rMOpUpoBaHMe, rmapaTtauma, rmaporanoreHMpPoBaHME) Kak cCnocob NosyyeHUs NOAMMEPOB M
OPYrvx nonesHblX NPOAYKTOB. [OpeHWe aueTuneHa KakK WMCTOYHWUK BbICOKOTEMMEPATYPHOro
nAameHun oA CBapKu U pe3knM meTannos. NMpumeHeHue aueTuneHa.

ApeHbl. beH30n Kak npeactaBuTeNb apomMaTUyeckux yranesogoponos. CTpoeHue
MOJIEKYNIbl 6eH30/1a. XMMWUYECKME CBOMCTBA: PeaKUMM 3amelleHus (ranoreHMpoBaHWE) Kak
cnocob NonyyeHUa XMMUYECKMX CPEeACTB 3alUMUTbl PAacTEHWUMN, NpucoeamHeHUs (rMgpupoBaHmne)
KaK [0Ka3aTenbCTBO HenpeaesibHOro xapaktepa 6eHsona. Peakuua ropeHua. MpumeHeHue
6eH3ona.

Cnuptbl. Knaccndukauma, HoMeHKNaTypa, M3omepusa cnMptoB. MeTaHON U 3TaHON Kak
npeAcTaBUTENN NpeaenbHbIX OAHOATOMHbIX CAMPTOB. XMMMUYECKME CBOWCTBA (Ha npumepe
MeTaHO/Ma W 3TAHONA): B3aMMOLEWCTBME C HATpPUemM KakK cnocob yCTaHOBAEHMA HaNMN4uA
TMAPOKCOrPYNMbl, peakuua C raJioreHoBOAOPOAAMM KaK cnocob nonyyeHus pacTBopuTenew,
Aernapatayuma Kak cnocob nosnyyvyeHua 3tuneHa. Peakums ropeHuA: cnupTbl Kak TOMAMBO.
MpumeHeHne MeTaHO/MA M 3TaHoNa. Pu3mMonornyeckoe AenCTBME MeTaHO/la M 3TaHONa Ha
OpraHn3mM 4enoBeKa. IDTUMIEHIIMKONb W [AUUEPUH KaK nNpeacTaBuTenn npeaesbHbIX
MHOrOaTOMHbIX CMMPTOB. KauecTBeHHaa peakuua Ha MHOrOaTOMHbIe CUPTBI U ee NPpUMeHeHne
ONA  pacno3HaBaHMA [/IMUEPUHA B COCTaBe KOCMeETMYeCKux cpeacts. [lpaKTuyeckoe
npUMeHeHne STUNEHTIMKONA U TNLEePUHA.

®eHon. CtpoeHne monekynbl peHona. B3anmHoe BAMAHME aTOMOB B MoneKyne deHona.
XMMuyeckme CBOWMCTBA: B3aMMOAENCTBME C HATPUeM, T[UAPOKCUMAOM HaTpua, 6Gpomom.
MpumeHeHne deHona.

Anbpernapl. MetaHanb (bopmanbaerna) v sTaHanb (auetanbaerva) Kak npeacrasuTenu
npefenbHblX anbaernaos. KayecTBeHHble peakumMm Ha KapboHMAbHYKO rpynny (peakuwma
«cepebpaHoro 3epkana», B3aumogencreme ¢ ruapokcngom meam (Il) u ux npumeHeHune pna
Oob6HapyKeHMA npefenbHblX anbAeryMaos B MNPOMbIWAEHHBIX CTOYHbIX BOAAaX. TOKCMYHOCTb
anbgernpos. NpumeHeHne popmanbaernga v auetTanbaernaa.

Kap6oHoBble KUCNOTbl. YKCYCHAaa KMUCNOTa KaK nNpeacTaBuTeNb  NpeaesbHbIX
OAHOOCHOBHbIX KapbOHOBbIX KMCNAOT. XMMUYECKME CBOMCTBA (Ha NMpMMepe YKCYCHOM KMCAOTbI):
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peaKkuMm ¢ metannamm, OCHOBHbIMU OKCUAAMMU, OCHOBAHUAMMU M CONAMMU KaK NOATBEPKAEHME
CXOACTBA C HEOPraHUYeCKMMM KUCAoTamu. Peakuma stepudumKaumm Kak cnocob nonyyeHus
CNOXHbIX 3pUpoB. NMpUMeHeHMe YKCYCHOM KucaoTbl. lNpeactaBieHne o BbICWINX KapbOHOBbIX
KMCIoTax.

CnoxHble 3¢pupbl U KuUpbl. CnoxHble 3¢Mpbl KaK NPOAYKTbl B3aUMOAENCTBUA
KapboOHOBbIX KWUCNOT CcO cnupTamu. [pUMeHeHWe CNOXHbIX 3PUPOB B MNULLEBON U
napproMepHON NPOMbIWNEHHOCTU. MUpPbl KaK CAOXHble 3GMpbl TANLEPUHA W BbICLIMX
KapboHOBbIX KMCNOT. PacTuUTeNbHble M KMBOTHbIE KMPbl, WX COCTaB. Pacno3HaBaHue
PacTUTENbHbBIX MPOB Ha OCHOBAHMWU UX HenpeaesibHOro xapakrtepa. [pumeHeHue XUpOoB.
TMApPONnU3 UAM OMBIJIEHME KMPOB KaK CNocob MPOMbBILW/IEHHOrO NOMAYYEHWUA COMEN BbICLIMX
KapbOHOBbIX KUCNOT. Mblna KaKk CoM BbICLIMX KaPHOOHOBbLIX KNCIOT. Motowme CBOMCTBA Mbina.

Yrnesopbl. Knaccupumkauma yrnesopos. HaxoxgeHne yrnesogos B npupoge. Inokosa
Kak anbgerngocnupt. bpoxeHue ratokosbl. Caxaposa. maponus caxaposbl. Kpaxman w
LEennta03a Kak bmonornyeckme noammepbl. XMMUYECKME CBOMCTBA Kpaxmasa U Lenntonosbl
(rmaponuns, KauecTBEHHaA peakLma C MOAOM Ha Kpaxman 1 ee NpMmMeHeHue ans obHapyKeHuA
Kpaxmana B NpoAyKTax nutaHusa). NpumeHeHne n Guonormyeckasa ponb yrnesonos. NoHAaTue 06
MCKYCCTBEHHbIX BOJIOKHAX HA NpMmepe aueTaTHOro BONOKHA.

NaeHTUOMKaUMA opraHUYecKnx coeauHeHWi. FeHeTMYecKas CBA3b MeXay Kaaccamwu
OpraHNYeCcKnx coeguHeHUn. TUMNbl XMMUYECKUX PEAKLUI B OPraHNUYECKON XUMUN.

AMUHOKUCNOTbI U 6enkn. CoctaB U HOMEHKNaTypa. AMMHOKMCNOTbI Kak amdoTepHble
OpraHMyeckne coeguHeHua. lMNentugHaa cBA3b. buonormyeckoe 3HayeHMe Q-aMWUHOKMCAOT.
Obnactm npuUMeHeHMA aMUHOKMCAOT. benkn Kak npupogHble 6Guononumepbl. CoctaB w
cTpoeHne 6enKkoB. XMMMYEcKMe cBOMCTBaA 6enkoB: ruaponus, aeHatypauua. O6Hapy:KeHue
6enKOoB MpPWM MOMOLWLM Ka4yecTBeHHbIX (LUBETHbIX) peaKkuwit. MpespalieHna 6enkos nuwu B
opraHmnsame. buonorunyeckne pyHKuMn 6enkos.

TeopeTuyecKkmue 0CHOBbI XMUMUU

CtpoeHne Bewectsa. CoBpemeHHaa MoOgenb CTPOEHMA aATOMA. INIEKTPOHHAA
KOHMrypauma atoma. OcCHOBHOe M BO3OYXKAEHHble COCTOAHMA aTtomoB. Knaccudukauyma
XMMMUYECKUX INEMEHTOB (S-, p-, d-a1emeHTbl). OCOBEHHOCTN CTPOEHUA SHEPTETUYECKUX YPOBHEN
atomoB d-anemeHTOB. lepuoamnyeckas cuctema xmMmumyeckux anemeHTtos .M. MeHaeneesa.
dusnuecknit cmoicn MNepurogmueckoro 3akoHa .M. Mengeneesa. MNprUiunHbI U 3aKOHOMEPHOCTU
M3MEHEHWA CBOMCTB 3/IEMEHTOB M UX COEAMHEHWI MO Nepuogam W rpynnam. INeKTPOHHas
npupoAa  XMMMUYECKOM  CBA3U.  DNEKTPOOTPUUATENbHOCTb.BMABI  XMMWYecKoM  CBA3MU
(KoBaneHTHas, WOHHaA, MeTaN/MYecKkana, BOAOPOAHAA) M MexaHM3Mbl ee 06pPa3oBaHMA.
Kpuctannnueckne u amopoHble BewectBa. TuMbl KPUCTAaNNMYECKUX pPeLeToK (aTomHas,
MOIEKYNSAPHAA, MOHHAA, MeTananyeckas). 3aBUCMMOCTb PU3NYECKMX CBOMCTB BELLECTBA OT TUNA
KpUCTannmyeckom peweTtku. NMpruyunHbl MHOroo6pasma BeLLecTs.

Xvmunueckue peakumuun. flomoreHHble U reteporeHHble peakuun. CKOpoCTb peakuumn, ee
3aBUCUMOCTb OT pPas/iNyHbiX (AKTOPOB: MPUPOAbI PEArnpyloLnX BeLLeCTB, KOHUEHTpauuu
pearnpylowmnx BELLeCTB, TemnepaTypbl, MJOWAAN PEeaKUUOHHOM MNOBEPXHOCTU, HAANYUA
KaTaamsatopa. Poab KaTanuMsatopoB B nNpuMpoae M MNPOMbIWAEHHOM NPOU3BOACTBE.
O6paTUMOCTb peaKkunit. XMMUYEeCKoe paBHOBECUE N ero CMeLLLeHe Noa AeNCTBMEeM Pa3IUYHbIX
daKkTopoB (KOHUEHTpAUMA peareHToB MAM NPOAYKTOB peakuuu, AaBneHue, TemnepaTtypa) ana
CO34aHNA ONTUMA/IbHbIX YCNOBUI NPOTEKAHUS XMMUYECKMX NPOLLECCOB. MCNEepPCHblE CUCTEMDI.
MoHAaTMe o Konnouaax (3onm, renu). WCTUHHbIE pacTBopbl. PeakumMm B pacTBopax
3NEeKTPONTOB.pH pacTBopa KaK MoKasaTenb KMCAOTHOCTU cpeabl. Tnaponms coneit. 3HayeHune
rmagponmnsa B BuMonornyecknx 0o6bMeHHbIX npoueccax.OKUCAUTENbHO-BOCCTAHOBUTEIbHbIE
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peakumMu B nNpupoae, NPOU3BOACTBEHHbIX MPOLLECCAX M KU3HEeAEeATEe/bHOCTU OPraHM3MOB.
OKMCANTE/IbHO-BOCCTAaHOBUTE/IbHbIE CBOWMCTBA MPOCTbIX BELLECTB — METa/l/IOB [/1aBHbIX U
noboyHbIX NoArpynn (meab, Keneso) U HEMETaNN0B: BOAOPOAA, KMCI0pOoAa, FrafIoreHoB, Cepbl,
asoTa, docdopa, yrnepoga, KpeMHua. Kopposnsa MeTanioB: BUAbl KOPPO3UKM, CNOCOObI 3aLLNTBI
METaN/I0B OT KOPPO3MU. IIEKTPOIN3 PacTBOPOB U pacnnaBoB. [NpUMeHeHMe 31eKTpoan3a B
NPOMbILLAEHHOCTH.

Xumua n }unsHb

HayuyHble meToabl MO3HAHMA B XMMWUKU. VICTOYHUKM XMMMYECKON uHPopmaumn. Mouck
MHPopMaLMM MO Ha3BaHUAM, MAEHTUPUKATOPAM, CTPYKTYPHbIM dopmynam. MoaennmpoBaHue
XMMUWYECKUX MPOLECCOB U ABJIEHWUM, XMMWYECKUIA aHaNM3 U CUHTE3 KaK MeTodbl HayyHOoro
no3HaHus.

Xumua n 3goposbe. JlekapcTBa, GepMeHTbl, BUTAMUHbI, TOPMOHbI, MUHEpPa/IbHblE BOAbI.
Mpobnembl, cBA3aHHbIE C MPUMEHEHNEM NEKAPCTBEHHbIX NpenapatoB. BpeaHbie NPUBbIYKK U
daKTopbl, paspywawolwme 3400poBbe (KypeHue, ynoTpebsieHne ankorons, HapKomMaHusA).
PaunoHanbHoe nutaHue. NMuuesblie go6aBKkn. OCHOBbI NULLEBON XUMUW.

Xvmua B NoBcegHEBHOM XU3HU. Motowme n ynctawme cpeactsa. Cpeactea 6opbbbl C
ObITOBbIMM  HAaCEKOMbIMWU: penennenTbl, MUHceKkTUumabl. CpeactBa /AMYHOW T[UTUEHBI U
KocmeTuKK. Mpasuna 6e3onacHoi paboTbl C eAKMMU, TOPOYMMU N TOKCUYHBIMKW BELLECTBAMM,
cpeacTBamm H6bITOBOM XMMUM.

Xvumusa B meaguunHe. PazpaboTka nekapcTB. XMMUYECKME CEHCOPBI.

XMmua n cenbckoe xo3aicTBo. MUHepanbHble U opraHudyeckme yaobpeHus. Cpeacrea
3aLLNUTbI pacTEHWUIA.

Xvmuna B npomblwaeHHOCTH. Ob6wMe nNpeacTaBNeHMA O MNPOMbIWAEHHbIX Crocobax
Nnosly4eHna XMMWUYECKMX BellecTs (Ha npumepe NpPou3BOACTBA aMMMaKa, CEPHOM KUCNOTbI).
MpomblwneHHas opraHuyeckaa xumua. Cblpbe ANA OPraHMYECKOM MNPOMbILIJAEHHOCTH.
Mpobnema oTxo40B M NOBOYHbLIX NPOAYKTOB. Hambonee KpynHOTOHHAMKHble NPOM3BOACTBA
OpraHWYeCcKUXx coeauHeHUn. YepHaa u UBeTHas meTannyprua. CTeKno M  CUAMKaTHasA
NPOMbILLAEHHOCTb.

Xnmua n sHepreTuka. NprpoaHble MCTOYHUKKU YINeBoAopoA0B. [pUpoaHbI U NOMNYTHbLIN
HedTAHOM rasbl, MX cocTaB M ucrnonb3oBaHue. CoctaB HedTM U ee nepepaboTKa.
HedTtenpoayktbl. OKTaHoBoe uucno 6eH3uHa. OxpaHa OKpyKalowen cpeapl npwu
HedTenepepaboTke M TPAHCNOPTUPOBKE HePTENPOAYKTOB. ANIbTEPHATUBHbLIE UCTOUYHUKM
3Hepruu.

Xvumua B cTpouTtenbctee. LlemeHT. BetoH. Moabop ONTMMaNbHLIX CTPOUTEJIbHbIX
MaTepManoB B NPAKTUUYECKOM AeATENBHOCTM YeI0BEKA.

Xnmua n akonorna. Xummdeckoe 3arpAsHeHMe OKPYKatoLen cpeabl U ero nocaencTems.
OxpaHa rngpocdepbl, No4YBbl, aTMochepbl, paopbl N payHbl OT XMMUYECKOTO 3arpA3HEHUS.

Tunbl pacyeTHbIX 3apau:

HaxoxpeHne monekynapHoi Gopmynbl OPraHWMYECKOro BelLecTBa No ero nJOTHOCTU U
MacCOBbIM AONAM 3/IEMEHTOB, BXOAALLNX B €70 COCTaB, UM MO NPOAYyKTaM CropaHuA.

PacueTbl maccoBol foAun (Maccbl) XMMUYECKOTO COEAUHEHUA B CMECH.

PacueTtbl maccbl (06bema, KoaMyecTBa BeLLECTBA) MPOAYKTOB peakuuu, ecin OAHO U3
BELLLECTB AaHO B U3ObITKE (MMeeT npumech).

PacyeTbl maccoBoi MaM 06bEMHOM A0AM BbIXOAA MPOAYKTA PEaKUUN OT TEOPETUYECKMU
BO3MOXHOrO.

PacueTbl TennoBoro adpdekta peakumu.



PacyeTbl 06bEMHbIX OTHOLIEHMWIA rA308 NPU XMMUUYECKMX PeaKLUAX.
Pacuetbl maccbl (06bema, Ko/MyecTBa BellecTBa) MPOAYKTa peaKkuuu, eciv OA4HO U3
BELLLECTB AaHO B BUAE pacTBOpa C onpeaesieHHOM MaccoBOM A0Neil pacTBOPEHHOrO BelecTsa.

MpumepHbie TemMbl NPaKTUYECKUX paboT (Ha BblGOp yunTtens):

KayecTBeHHOe onpeaeneHune yrnepoaa, BOAOPOAA U X/I0pa B OPraHNYECKMX BELLECTBAX.

KoHCTpynpoBaHMe WapOoCTepPKHEBbLIX MOAeNeN MONEKY/T OPraHNYECKUX BELLECTB.

PacnosHaBaHMe NaacTmacc M BOJIOKOH.

PelieHne akcnepMmeHTaNbHbIX 33434 Ha NOJlyYeHUE OPraHUYECKMX BELLLeCTB.

PelueHne akcnepMmMeHTabHbIX 33434 Ha Pacno3HaBaHMe OpraHNUYEeCKUX BELLECTB.

NaeHTudMKaLmMa HeopraHMYECKUX CoOeAUHEHUNA.

MonyyeHne, cobrMpaHme n pacnosHaBaHWe rasos.

PelweHne akcnepMmeHTanbHbIX 33434 No Teme «MeTannbi».

PelweHne akcnepMmeHTaNnbHbIX 33434 No Teme «HemeTannbi».

PelieHne aKkcnepMMeHTanbHbIX 3a4a4 No Teme «leHeTuyecKasa cBA3b MEXAy Kaaccamwu
HEeopPraHMYeCcKMxX CoeguHEHNN».

PeleHure aKCNepMMeHTaNbHbIX 3a4a4 No Teme «leHeTUYeckas CBA3b MeXAay Kiaccamu
OpraHNUYecKnx coeguHEHNN».

MonyyeHne sTUNEHA U U3y4EeHME ero CBOMCTB.

Mony4yeHme YKCYCHOM KMCNOTbl U U3yYeHMe ee CBOMCTB.

KayecTBeHHble peaKunmn Ha HeopraHNMYecKMe BELEeCTBa N UOHbI.

NccnepoBaHue BAMAHMA Pa3IMYHbIX GAKTOPOB HAa CKOPOCTb XMMUYECKOWN peakLumu.
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TEMATUYECKUA NJAH 10 knacc

Konwnuecrtso 4yacos
MpakTuuecknx pabor [KOHTponbHbIX paboT

no nporpamme
Tema
TemaNel OcHOBbI opraHM4ecKoi
XUMUK. 3 1 -
TemaNe2 Yrnesogopopgpl. 11 - 1
Tema Ne 3. Kucnopopcoaep:kawume S 1 i
Yrn1eBoA0poAbI.
Tema N2 4. ChoxKkHblie apupbl. 3 i i
MKupbl.
Tema Ne5.Yrnesopapi. 7
Tema N26. AsoTcoaep:kawme 3 i 1
coeauNHeHuA.
Utoro 34 2 2

TEMATUYECKUM NMNAH 11 knacc

Konunuectso
Tema 4acos no MpakTnyeckux pa6or |[KOHTpPONbHLIX paboT
nporpamme
1 -
Tema Ne 1. CrpoeHue BellecTsa.
Tema N22 . Xumuueckue peakumu. 9 - 1
Tema N2 3. Xumuna m 3KusHb. 18 1 1
UToro 34 2 2
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KaneHpapHo-TemaTunueckoe niaHMpoBaHUeE maTtepmana

no xumum B 10 Knacce
Ha 2020-21 y4yebHbiN rop,
Yuutennb: CopokuHa B.B.

MpunoxeHune 1

Neo
ypoKa

Ha3BaHue Temol
(paspena)

Kon-so [ata
yacos MnaHnpyemas daKkTU4eckasn

MpumevaHue

| nonyroaune

Tema N2l OcHosbl
opraHuuyecKoit xumuu(3
u)

MpeameT opraHNU4ecKom
xumun. Teopwms
CTPOEHMA OpraHNUYecKmx
coeamnHeHnn A.M.
byTtneposa

1 03.09

MpaKTuyeckas paboTa
Nel KayectBeHHOE
onpeaeneHne coctasa
OpraHMYecKmnx
CoeANHEHWN.

1 10.09

CocTosAiHME 2/1eKTPOHOB B
atome. KpaTHocCTb
XMMUYECKON CBA3MU.
3aBUCUMOCTb CBOMCTB
BELLECTB OT XMMNYECKOTO
CTPOEHMA MONEKY .
N3omepua n nsomepsl.
MoHATME O
bYyHKUMOHaNbHOM
rpynne. MpuHUMnNbI
Knaccudmkaumm
OpraHMYecKnx
CoeaNHEHN.
Cuctematmyeckasn
MeXayHapoaHas
HOMEHKnaTypa u
NpUHUMNBLI 06pa3oBaHMUA
Ha3BaHWI OpPraHNYEeCcKUX
coeANHEHNN.

1 17.09

Tema N2
Yrnesogopogap! (11)u
AnkaHbl. CTpoeHue
MOJIEKY/Ibl MEeTaHa.
3aKOHOMEpPHOCTH
MU3MeHeHNs PU3NYECKNX
CBOWCTB.

1 24.09

FoOMOSIOTNYECKUI pas,

1 01.10
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ankaHos. lomonoru.
HomeHKnatypa.
N3omepuna yrnepoaHoro
cKenera.
3aKOHOMEpPHOCTH
M3MeHeHNA GU3NYECKNX
CBOWCTB

XMMMYecKkne cBOMCTBA
(Ha npumepe meTaHa K
3TaHa): peakumm
3amelleHuaA(ranoreHnpo
BaHue),
AerngpupoBaHna Kak
€nocobbl NosyyeHus
BaXKHEMNLLUX
CoeANHEHW B
OpraHUYecKkom CUHTE3e.
FopeHne meTaHa Kak
O/ZINH N3 OCHOBHbIX
WUCTOYHMKOB Tenna B
NPOMbILINEHHOCTU U
6bITy. MonyyeHune
ankaHoB. HaxoxaeHue B
npuUpoae U NpUMeHeHne
ankaHos lMNoHATHe o
LUMK/I0aNKaHaXx.

15.10

AnkeHbl. CTpoeHue
MONEKY bl 3STUNEHA.
fomonormyecknin pas,
aNKEHOB.
HomeHKnatypa.
N3omepma yrnepogHoro
CKeneta M NoJIoXKeHnA
KpaTHOM CBA3M B
monekyne. HaxoxxgeHue
MOJIEKYNAPHOM
dopmynbl
OpraHu4yecKoro
BeLLecTsa Mo ero
NJIOTHOCTU M MACcCOBbIM
OO0NAM 3/1eMEHTOB,
BXOALLMX B €r0 COCTaB,
VAN NO NPOAYKTaMm
cropaHwms

22.10

MonyuyeHwne a/IKEHOB.
XMMnyeckne  cBOWCTBa
(Ha npumepe aTuneHa):
peakunm
npucoeanHeHnn
(ranoreHunposaHue,
rMapupoBaHue,

29.10

13




rmapartaums,
rmaporanoreHnpoBaHue)
Kak cnocob nonyyeHua
bYHKUMOHANbHbIX
Npoun3BOAHbIX
yrneso4oposos,
ropeHus. PacueTbl
O0OBEMHbBIX  OTHOLUEHUI
rasoB Mpu XUMUYECKUX
peakLuusXx.

ANKaAMEHbI U KayuyKMU.
MoHATMe 06 anKagneHax
KaK yrnesofoponax c
ABYMSA ABONHbIMM
CBA3AMMU.
Nonnmepusauma
AnBuHUNAG (byTaameHa-
1,3) KaKk cnocob
noay4yeHun
CMHTETUYECKOrO Kay4yKa.

05.11

10

AnKuHbl. CTpoeHune
MOJIEKY/Ibl aLLeTUEHa.
Fomonormyeckuin pas,
a/IKNHOB.
HomeHKnatypa.
N3omepun yrnepogHoro
cKeneTa 1 NooXKeHUs
KpaTHOM CBA3M B
mosnekyne. Pacuetbl
maccoBoi Aonn (maccol)
XMMUYECKOTo
COeaNHEHNA B CMECH.

12.11

11

XMMMYecKune cBoicTBa
(Ha npumepe
aueTuieHa): peakumm
npucoeamnHeHus
(ranoreHupoBaHue,
TMaPVPOBaHWeE,
rmgpartaums,
rMaporaforeHMpoBaHue)
KaK crnocob nosyyeHus
NoJIMMEPOB U APYIuX
NoJie3HbIX NPOAYKTOB.
FopeHue aueTuIeHa Kak
NCTOYHMK
BbICOKOTEMMNEPATYPHOTO
nAameHu ona CBapKu m
pe3Kn meTannos.
MpumeHeHue
auetuaeHa.

19.11

14




12

ApeHbl. beH30 KaK
npeacTaBuTeNb
aPOMATUYECKUX
yrneBoLopoLOB.
CTpoeHune monekynbl
6eH30na. Xnmmnyeckme
CBOWCTBaA: peakuuu
3ameLeHmn
(ranoreHnpoBaHue) Kak
cnocob nonyyeHua
XMMUYECKUX CPeacTB
3aLLUUTbI pacTeHUN,
npucoeamMHeHnn
(rmapvpoBaHue) Kak
[0Ka3aTenbCcTBO
HenpeaenbHOro
XapakTepa 6eH3ona.
Peakuua ropeHua.

03 .12

13

Pacuetbl Tennosoro
addeKTa peakuuu.

10.12

14

KoHTposibHaA paboTa
Nel no Teme
"Yrnesogopoapl"

17.12

15

Tema
Ne3Kucnopoacoaep:xa
wue yrnesogopoabi (7
y) CnupTbl.
Knaccuoukauyms,
HOMEHKNaTypa,
M3omepmsaLma CNMpToB.
MeTaHOoM 1 3TaHON KaK
npeacTaBuTenm
npenenbHbIX
OZIHOATOMHbIX CMIUPTOB.
XMMnyeckmne CBOMCTBA
(Ha npumepe meTaHona
W 3TaHoNa):
B3aumogencTeme ¢
HaTpMeMm Kak cnocob
YCTAHOBAEHWUS HANNYUSA
rMAPOKCorpynnbl,
peaKkums c
raJloreHoBo40POAAMM
KaK cnocob nonyyeHus
pacTBopuTenen,
Aernapartaums Kak
cnocob nony4yeHus
aTuneHa. Peakuusa
ropeHus: CNUpTbl Kak
TONAMBO.

24.12

15




16

STUNEHTNNKONb U
TNULEPUH KaK
npeacTaBuTeNnu
npeaenbHbIX

MHOIFoaTOMHbIX CMUPTOB.

KauecTBeHHana peakuwma
Ha MHOFOATOMHble
CAnpTbI U eé
npUMeHeHue gns
pacnosHaBaHuA
rAVLEPUHA B COCTaBe
KOCMETUYECKUX CPEACTB.
MpakTnyeckoe
npUMeHeHune
STUNEHTAINKONA U
ranuepuHa Pacyetsl
maccbl (06bema,
KO/IMYeCcTBa BellLecTBa)
NPOAYyKTa peakummu, ecnm
OZHO M3 BELLECTB JAHO B
BMAE pacTBopa C
onpeneneHHomn
MaccoBow gonem
PacTBOPEHHOTO
BelLecTsa

14.01

Il nonyrogue

17

®eHon. CtpoeHune
MOIeKy bl deHona.
B3anMmHoe BaunAHue
aTOMOB B
monekyne.Xvumuyeckume
CBOWCTBa:
B3amMmoencTame
HaTpMeM, TMAPOKCUAOM
HaTpuA, b6pomom.
MNpumeHeHne deHona.

21.01

18

Anbgerngpl. MetaHanb
(dopmanbaerna) un
sTaHanb (auetanbaerna)
KaK npeactaBuTenu
npeaenbHbIX
anbaernaos. KeToHbl.
MonyyeHue anbaernaos
M KeToHOB. MpnumeHeHune
dopmanbaermga un
aueTanbaernaa

28.01

19

Kap60oHOoBble KMCNOTbI.
YKCyCcHas KMCNoTa Kak
npeacrasuTenb
npeaenbHbIX

04.02

16




O HOOCHOBHbIX
Kap60HOBbIX KHUcnort

20

XvMnyeckune CBOMCTBA
(Ha npumepe yKcycHoM
KMUCNOTbI): peakumm ¢
MeTan1aMn, OCHOBHbIMM
oKCcMZaMu,
OCHOBAHMAMMU U CONAMM
KaK NOATBEPKAEHME
€X0ACTBa C
HEOPraHNYECKMMMU
KMcnotamu. Peakuma
aTepUPMKaLUN KaK
cnocob nonyyeHus
CNOXHbIX 3dUPOB.

11.02

21

MpakTuyeckana pabota
Ne2 MonyyeHne
YKCYCHOWM KMUC/IOTbI U
M3yyeHue eé CBOICTB.

18.02

22

Tema N24. CnhoxxHble
adupbl. Xupbl. ( 3u)
CnoxHble apumpbl.
CnoxHble 3dunpbl Kak
NpPoOAYKTbI
B3aMmodencTema
KapbOOHOBbIX KMCAOT CO
cnuptamu. MpumeHeHne
CNOXKHbIX 3¢MpPOB B
NULLLEBON U
napdpromepHo
NPOMbILIJIEHHOCTMU.

04.03

23

HUpbI KaK CNOXKHble
adUpbI FANLEPUHA U
BbICLLUMX KapbOHOBbIX
KMCNOT. PacTUTeNbHblE U
YKMBOTHbIE KUPbI, UX
cocTaB. PacnosHaBaHue
PacTUTENIbHBIX }KUPOB Ha
OCHOBaHWUU UX
HenpezaesbHOro
xapakTtepa. MpumeHeHwne
Xunpos. M'maponuns nam
OMbL/IEHWE KMPOB KaK
CNocob NPOMbILINEHHOTO
noJsly4yeHus conei
BbICLLUMX KapOOHOBbBIX
KUCOT

11.03

24

PacueTbl macchl
(o6bema, Konnyectsa
BellecTsa) NpoayKTa
peakuum, ecav 0aHO u3

18.03

17




BelLecTs AaHOo B BMae
pacTBopa ¢
onpeaeneHHom
MaccoBoW gonen
pacTBOPEHHOro
BellecTBa.

25

Tema Ne 5.¥rnesopgpbl.
Knaccudpukauyms
yrnesoaos

(7 y)HaxoxxgeHue
yrnesoos B npupoge.
[ntoKo3a Kak
anbAernaocnupT.
BpokeHue rnoKosbl.

25.03

26

Caxaposa. 'mgponms
caxaposbl.

01.04

27

Kpaxman v uenntonosa
Kak buonornyeckme
noanmepbl. Xumuyeckme
CBOICTBA Kpaxmasia u
Luennonossl (rmaponus,
KayecTBEHHas peaKkums ¢
MoAOM Ha Kpaxman u ee
npUMeHeHue ans
O0bHapyKeHUs Kpaxmana
B NPOAYKTaX NUTaHUA).
MpumeHeHne n
buonornyeckan ponb
yrneBsoos.

15.04

28

MoHsATHe 06
WNCKYCCTBEHHBbIX
BOJIOKHaX Ha npumepe
aleTaTHOro BO/IOKHa.

22.04

29

leHeTMyecKan cBA3b
MEXay Knaccamu
opraHuUYecKux
coeanHeHW. Tunbl
XMMUYECKUX peaKkunit B
OpraHMYecKoln XMMnN.

29.04

30

PacueTbl MaccoBo UK
06beMHOI A0M BbIXoAa
npoayKTa peakuum oT
TeopeTuyecku
BO3MOMHOTO.

06.05

31

KoHTponbHasa paboTa
Ne2no temam "

13.05

18




Kucnopoacoaep»atume
yrnesogopoasl",
"CnokHble apupbl.
Mupsbl. Yrnesogpbl."

32

Tema N2 6.
A3oTcopepiKalime
coeauHeHus (3u)
CocTaB M HOMEHKANATypa.
AMWHOKUCNOTbI KaK
aMdpoTepHble
opraHuyeckume
coeguHeHusn. MenTngHas
cBA3b. bBuonoruyeckoe
3HaYyeHue a-
amMnHokucnoT. Obnactm
npuMmeHeHus
AMWUHOKMCANOT.

20.05

33

benkn Kak npupoaHbie
6uononmmepsbl. CoctaB
"
CTpoeHune.Xmumunyeckume
cBocTBa 6enKoB:
r'Maponns, aeHaTypauus.
O6HapykeHune b6enkos
npyv NOMOLLK
KayecTBeHHbIX (LBETHbIX)
peaKkuuit. MNpespaleHns
6e/1KoB NULK B
opraHusme.
brnonornyeckune
byHKUMM benkos

27.05

34

MNosTOopeHue

27.05

19




KaneHpapHo-TemaTuyeckoe naaHMpoBaHue marepmana
B 11 knacce
Ha 2019-2020 yuebHbIN rop,
Yuutennb: CopokuHa B.B.

MpunoxeHne 1

Ne HasBaHue Tembl Kon-so [ata
YPOKa (pasaena) yacos MnaHupyemas dakTuyeckasn

MpnmevaHue

| nonyroaune

Tema 1. CtpoeHue 7
BeLecTBa.

1 CoBpemeHHaa moaenb 1 02.09
CTPOEHMA aToMa.
DNeKTPOHHaA
KOHdUrypaumua atoma.
OcHoBHOe U
BO3OYKAEHHbIE
COCTOAHMA aTOMOB.

2 Knaccnoumkaumsa 1 09.09
XMMUYECKNX 3/1EMEHTOB
(s-, p-, d-anemeHThI).
OcobeHHOCTH CTPOeHUSA
3HepreTUYecKmx
ypoBHe# atomos d-
3N1EMEHTOB.

3 MNepnoaunyeckaa cuctema 1 16.09
XMMUYECKUX 3N1EMEHTOB
O.N. MeHpeneesa.
®dursnyeckuit cmbicn
MNeprnoanyeckoro 3akoHa
O.N. MeHpeneesa.

4 MpunynHbI 1 1 23.09
3aKOHOMEPHOCTH
M3MeHeHMA CBOMICTB
3/1eMEHTOB U UX
coeAnHeHW no
nepuogam v rpynnam.
DNeKTpoHHan npupoaa
XUMUYECKOM CBA3U.

5 dneKTpooTpULaTENDb 1 30.09
HOCTb. Bnapl
XMMMYECKOW CBA3MU
(KoBaneHTHanA, MOHHaA,
MeTannyecKkas,
BOAOpOAHAsA) N

20




MeXaHM3Mbl ee
obpasoBaHus.
KpucTtannunyeckume u
amopdHble BelLecTsa

TuNbl KPUCTANINYECKMX
peLleToK (aTomHas,
MONEKYNSiPHasA, NOHHas,
MeTananyeckas).
3aBMCUMOCTb
dU3MYECKUX CBOMCTB
BeLLecTsa oT Tuna
KpUCTanamMyeckom
peLweTku. MprnymrHbI
MHOroobpasus BelLecTs

14.10

MpakTuyeckana pabota
Nol PeweHne
3KCMEepPUMEHTANbHbIX
3a/a4 no Teme
«MeTtannbi».

21.10

Tema2 Xumunueckue
peakuuum.

FomoreHHble u
reTeporeHHble peakumu.

28.10

CKOpoOCTb peakuum, ee
3aBMCMMOCTb OT
Pa3/IMYHbIX GAKTOPOB:
npupoabl pearnpyomx
BELLECTB, KOHLLEHTPaLMn
pearvpyoLmx BeLLEeCTB,
TemnepaTtypbl, Naowaam
peakLuMoHHOM
NoBEPXHOCTU, HANNYUA
KaTanusatopa. Posib
KaTa/nM3aTopoB B
npupoae un
NPOMbILLJIEHHOM
Npou3BOACTBE.

11.11

10

O6paTUMOCTb peaKkunii.
Xumunyeckoe
paBHOBecHKe 1 ero
cMeleHue nog,
OeNCTBUEM Pas3IMYHbIX
¢dakTOpOB
(KoHUeHTpaums
peareHToB Uan
NPOAYKTOB peakLumu,
AaBNneHne, Temnepartypa)
ONR CO34aHUs
ONTUMaANbHbIX YCNOBUI
NPOTEKaHUA XMMUYECKNX
npoLeccos.

18.11

21




11

[OucnepcHble cuctemsl.
MoHATME O Konnonaax
(30nn, renn). UcTnHHbIE
pacTBopbl.

02.12

12

Peakuuu B pactBopax
anekTponutos. pH
pacTBopa Kak
nokasaTe/lb KUC/OTHOCTU
cpeabl. FTnapoans cone.
3HayeHne rmapoansa B
61oNorMyecknx
06MeHHbIX npoueccax.

09.12

13

OKucnutenbHo-
BOCCTaHOBUTE/NbHbIE
peakumn B Npupoae,
NpPOn3BOACTBEHHbIX
npoueccax u
U3HEeOeATeIbHOCTH
OpraHM3MOB.
OKkucnutenbHo-
BOCCTaHOBUTENbHbIE
CBOICTBA NPOCTbIX
BELLECTB — META/NINIOB
rNaBHbIX M NOBOYHbIX
noarpynn (meab,
’Keneso) U HEMeTaNN0oB:
BOAOpPOAA, KUCAopoaa,
rafioreHoB, cepbl, a30Ta,
docdopa, yrnepoaa,
KPeMHUS.

16.12

14

Kopposua meTannos:
BMAbl KOPPO3UMK,
CNocobbl 3aLWKUThI
METaNN0B OT KOPPO3UMU.

23.12

15

DNeKTpoan3 pacTsopos 1
pacnnaBoB.
MpumeHeHue
3N1eKTpo/In3a B
NPOMbILINEHHOCTH

23.12

16

KoHTponbHasa pabora
Nel no temam .
"CrpoeHue Bewecrea", "
Xumunueckue peakuyum"

30.12

Il nonyrogne

TemaNe3 Xumusa 7
¥U3Hb

19

17

HayuyHble meToapl
MO3HaHUA B XMMUMU.
NCTOYHMKM  XMMUYECKOW
nHpopmaumn. Mouck

13.01

22




nHpopmaymm no
Ha3BaHUAM,
naeHTMdUKaTopam,
CTPYKTYPHbIM
dopmynam.
MogennpoBaHue
XMMUYECKMX MpPOLECCOB
U ABNEHUMN, XMMUYECKUI
aHa/ M3 U CUHTE3 Kak
meToabl Hay4yHOro
No3HaHus.

18

XvUmus 1 300poBbe.
JlekapcTBa, pepmeHTbl,
BUTAaMMWHbI, TOPMOHDI,
MUHepa/ibHble BOApbI.
Mpobaembl, cBA3aHHbIE C
npumeHeHnem
NIeKapCTBEHHbIX
npenaparos.

20.01

19

BpeaHbie NpPMBbIYKK K
¢daKTopbl, paspyLwatowme
310poBbe (KypeHue,
ynotpebneHue
a/Ikorons, HapKoOMaHus).

27.01

20

PaunoHanbHoe nutaHue.
Muwesble gobaBKu.
OcHOBbI NNLLEBOM
XUMUN.

03.02

21

Xvmuna B noBcegHEBHOM
*¥U3HU. Motowme u
ynucTawMme cpeacTsa.
CpeactBa 60opbbbl €
6bITOBbIMM
HaCeKoMbIMM:
penenneHTshl,
nHcekTUUMabl. Cpeacrsa
JINYHOM TUTUEHDI U
KOCMETUKM.

10.02

22

MNpaBuna 6esonacHol
paboTbl C eAKMMMU,
rOPYNMU U
TOKCUYHbBIMM
BELLECTBaMMU,
cpeacTesamm 6bITOBOM
XMMUU

17.02

23

Xummna B mMeguuMHe.
PaspaboTka  neKapcrs.
XMMUYECKMe CeHCopbl.

03.03

24

Xumua " cenbckoe
X03AM1CTBO.

10.03

23




MuHepanbHble "
opraHuyecKkue
yaobpenua.  Cpepacrsa
3aLUNUTbI PACcTEHUIA.

25

Xumma B
NPOMBbILWAEHHOCTMU.
O6wme npeacraBneHuns
O NPOMbILLNEHHbIX
cnocobax nonyyeHms
XMMUYECKUX BeLLecTB (Ha
npumepe NPon3BoACTBa
aMMMaKa, cepHol
KUCNOTbI).

17.03

26

MpomblwneHHas
OpraHuYecKas Xmmms.
Cobipbe ana
opraHu4ecKom
NPOMbILWAEHHOCTMH.
MNpobnema oTx0408B U
No6OYHbIX NPOAYKTOB.
Hanbonee
KPYNHOTOHHAXHble
npomn3BoACTBa
OpraHNYecKnx
COeaANHEHUN.

24.03

27

YepHasa v upeTHaA
MeTannyprus.

31.03

28

Crekno w©n cuAKKaTHaA
NPOMbIWNEHHOCTb.

14.04

29

XUMUA U 3HEepreTUka.
MpupoaHbie UCTOYHUKM
yrneBoLopoLoB.
MprpoAHbIA N NONYTHbLIN
HedTAHOM rasbl, UX
COCTaB U
ncnosb3oBaHue. Cocras
HedTU U ee
nepepaboTKa.
HedTenpoayKTbl.
OKTaHoBOE YMCNo
6eH3unHa.

21.04

30

MpaKkTnyeckas
pabotaNe2PewweHune
3KCNEePUMEHTA/IbHbIX
3afay no Teme
«leHeTnyeckasn CBA3b
mexay Knaccamm
OpraHUYecKnx
coeINHEHNN Y.

28.04

24




31

OxpaHa  OKpyKatouieh
cpeabl npu
HedTenepepaboTke n
TPaAHCMOPTMPOBKE
HedTenpoayKTOB.
ANbTepHaTHBHbIE
WNCTOYHUKN SHEPTUMN.

05.05

32,33

Xvmua B cTpouTenbCTBeE.
LemeHT. BeToH. Mogbop
ONTUMaNbHbIX
CTpOUTENbHbIX
maTepuanos B
NpaKTUYeCcKom
OeATeNbHOCTM YesloBeKa.
Xumna 7] aKosorua.
Xumunyeckoe
3arpsAsHeHune
OKpyrKatowein cpeabl U
ero nocneacrsus.
OxpaHa rmapocoepbl,
Nnoysbl, atmocoepbl,
dnopbl M dayHbl oOT
XUMUYECKOTO
3arpaAsHeHus.

12.05

34

KoHTponbHas paboTa
No2

19.05

25
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