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1. NOACHUTENbHAA 3ANMUCKA

Mporpamma ob6LieobpasoBaTenbHOM y4ebHOM AMCUUNIMHBI NpegHasHavyeHa Aans
nM3ydeHnss xumMmm B NpodeccuoHanbHblXx obpasoBaTtenbHbiXx opraHusdauusax Cll10O,
peanuaytlowmnx obpasoBaTenbHyld nporpammy cpegHero obuwiero obpasoBaHus B
npegenax oCBOEHNs OCHOBHOM NpodeccuoHanbHon obpasoBaTenbHon nporpammel CMO
(OMNorn Cro) Ha 6a3e ocHoBHOro obuiero obpasoBaHUs Npu NOAroTOBKE CNeuuanncTos
cpegHero 3BeHa no cneuuanbHocTn 23.02.07 TexHwuveckoe O6CRyXMBaHME U PEMOHT
ABuratenemn, CUcTem 1 arperatos aBTomoobunen

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuiero
obpa3oBaHus, NpeabsaABAsSeMbIX K CTPYKTYpe, COOEPXaHUI W pesyrbTataM OCBOEHMS
yyebHOM AnCUMNInHbl «XMMUSI», B COOTBETCTBUM C PekomeHpaumsMn no opraHusauum
nonyyeHns cpegHero obuiero obpasoBaHMa B npegenax OCBOEHUst obpas3oBaTenbHbIX
nporpamMmm cpegHero npodgeccnoHanbHoro obpasoBaHuss Ha ©ase OCHOBHOro obuiero
obpa3oBaHus ¢ y4eToM TpeboBaHUN dreaepanbHbIX rocygapCTBEHHbIX 0Opa3oBaTenbHbIX
cTaHOapTtoB MU nony4aemon  npodeccum UM crneunanbHOCTU  cpedHero
npoceccrmoHanbHoro obpasoBaHnsa (NUcbMo [lenapTaMeHTa rocygapCTBEHHOW MOSUTUKM
B chepe nogrotosku padoumx kagpos n AMNO MuHobpHayku Poccum ot 17.03.2015 Ne 06-
259), ¢ yyeTom [NpMmepHON OCHOBHOM OOpa3oBaTeNbHOM NMporpammMbl cpegHero obuiero
obpasoBaHusa, ogobpeHHOM  peweHneMm  deagepanbHOro  y4ebHO-MeTo4MYEeCcKoro
o0beanHeHus no obwemy obpaszoBaHuto (MPoTokon oT 28 utoHs 2016 r. Ne 2/16-3).

CogepxaHne nporpaMmmbl y4eOHOM AMCUUMNNWHBI HanpaBneHO Ha LOCTUXKEHue
cnegyoLwmx uenen:

* hopmmpoBaHmne y oBy4valoLMXCA YMEHUS OLeHMBaTb 3HAYUMOCTb XMMUYECKOrO
3HaAHUA ONa KaX4oro YenoBeka;

* (bopMmnpoBaHMe y obByvalroLMXCs LEenoCTHOro npeacTtaBfieHnMs O MUpe U ponu
XAMUN B CO30aHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTWHbI MUpa; YMEHUs
O0BACHATE O0ObEeKTbl WM NPOLECChl  OKpyXatowlehn OeNCTBUTENbHOCTU: MNPUPOAHOWN,
coumanbHOW, KynbTYpPHOW, TEXHWYECKOW cpedbl, — MWCMOomb3yst ANnd 3TOro XMMWU4Yeckue
3HaHUS;

* pasBuTME Yy OOyYaloLMXCA YMEHUN pasnuyatb (PakTbl U OLEHKW, CpaBHMBATb
OLEHOYHbIE BbIBOAbI, BUOETb UX CBSA3b C KPUTEPUSMM OLEHOK U CBSI3b KPUTEPUEB C
onpeaeneHHon CUCTEMOWN LEeHHOCTeNn, dopMynmpoBatb M 0BOCHOBLIBaTb COOCTBEHHYH)
Nno3nLnto;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx



- KeiPKX KMPK BFAP® ®IB0Y BO «KITY»

®ann: MO — 23.02.07 OY[.12.PT1 | ECTECTBO3HAHME. YACTb 3 | C.4/38

* NnpuobpeTeHne obyyaroLmMMUcs onbiTa pasHoobpasHon AeATENbHOCTU, NO3HAHUSA
N CaMOMO3HaHWUSA; KIHOYEBbLIX HaBbIKOB, WMEKLMNX YHMBEpPCanbHOE 3HayeHue Ans
pasnU4YHbiX BUMAOB LEATENbHOCTU (HaBbLIKOB pelleHns npobnem, MNPUHATUA peLueHUn,
noucka, aHanusa n obpaboTkn MHPOPMaLMU, KOMMYHWKATMBHbBIX HaBbIKOB, HaBbIKOB
n3MepeHun, cotTpyaHudectsa, 6esonacHoro obpalleHms ¢ BelecTtsaMy B NOBCEAHEBHON
XKWU3HN).

B nporpammy BKNIOYEHO CcoAep)KaHWe, HarnpaBrieHHoe Ha opMupoBaHme Yy
CTYOEHTOB KOMMETEeHUUN, Heobxoanmblx Ans kadectBeHHoro ocsoeHus OOl CIO Ha
6a3e ocHoBHOro obuiero obpasoBaHus C MoslydeHnemMm cpegHero obuiero obpasoBaHus;
nporpaMmmbl NOArOTOBKKU crieumnanucToB cpegHero 3seHa (MMNCC3).

Mporpamma MOXeT MCNosb30BaTbCH ApyrumMu npodeccnoHanbHbIMU
obGpasoBaTenbHbIMM  OpraHM3auusamMu, peanuaylowmMmn obpasoBaTesnbHyl0 nporpaMmmy
cpegHero obuwero obpasoBaHna B npegenax ocsoeHmst OMNOI CINO Ha 6a3e OCHOBHOMO
obuiero obpasosaHus (MMCC3).

2. MECTO YYEEHOW AUCUUNNUHBLI B YYEEHOM MNJAHE

YyebHas gucuunnvHa saBnsieTcs  yy4ebHbIM  npegMeToM  No  BbIbopy U3
obsizaTtenbHon npegmeTHon obnactn «EctecTBeHHble Haykny OIOC cpegHero obuwero
obpa3oBaHus.

B npodeccuoHanbHbix  0bOpasoBaTenbHbIX  OpraHu3auusix,  peanuayoLmnx
obpasoBaTenbHyl0 NporpamMmmy cpegHero obuiero obpasoBaHus B npegenax OCBOEHUSs
Or1on Cr10 Ha 6ase ocHoBHOro obuero obpasoBaHus, y4ebHaa gucumnnnuHa nsydaeTcs
B obuweobpasoBartenbHoMm uukne ydebHoro nnaHa OlOIN CIMO Ha 6a3e OCHOBHOrO
obuiero obpasoBaHus ¢ nonyydeHnem cpegHero obuwero odpasoanus (MNMCC3).

B yuyebHbix nnaHax [MMNCC3 wmecto y4yebHOM AuCUMMMHBI — B COCTaBe
obuweobpasoBaTesibHbIX  y4ebHbIX  gucuunnvH  no  Bblbopy, opmupyemMbix 13
obsizaTenbHbIX NpegMeTHbix obnacten PIrOC cpeaHero obuwero obpasosanus, ana Cr1O

TEXHU4YecKoro npoduns npodeccnoHansHOro obpasoBaHus.

3. OBLUASA XAPAKTEPUCTUKA YYEBHON AUCLUMIINHDI

Yactb 3 yuyebHOM AMCUMNANHBI NOCBALLEHA U3YYEHUIO XUMUU. XUMNS — 3TO Hayka
O BeLlecTBax, WX COCTaBe W CTPOEHUU, CBOMCTBAX W nNpeBpalleHUsX, 3HayYeHuu
XUMUYECKNX BELLECTB, MaTepuasioB U MNpoLeccoB B MNPaKTUYECKON AOeATerIbHOCTU

yerioBeka.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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CopepxaHue obLieobpasoBaTenbHOM y4eOHON ANCUNNNNHBI « XUMUS» HanpaBieHo
Ha ycBoeHue 00y4aloLmnMMCA OCHOBHbIX MOHATUN, 3aKOHOB U TEOPUN XUMWUK; OBMageHne
YMEHUAMN Habnogatb XMMUYECKME SBMEHUSA, MPOBOAUTbL XUMWUYECKUA IKCMEPUMEHT,
npPon3BOAMTb pacyeTbl Ha OCHOBE XMMUYECKMX POPMYST BELLECTB U ypaBHEHUN
XUMWNYECKNX peakLuni.

B npouecce u3ydeHusa xumum y obyvaroLmMxcs pasBMBalOTCA MO3HaBaTENbHbIE
WHTEPECbI W WHTENNeKTyanbHble CnoCOBHOCTM, MNOTPEGHOCTM B CaMOCTOSITENbHOM
NnpuobpeTeHns 3HaHMM MO XUMMM B COOTBETCTBUM C BO3HUKAKOLWNMU XKU3HEHHBIMU
npobnemammn, BocnUTbIBaeTCca BepexxHoe OTHOLLIEHUS K NpuMpoAe, NOHMMaHMe 300POBOro
obpasa *u13HWU, He0BXO0aMMOCTU NpeaynpeXxaeHns SBeHUN, HAHOCALLMX Bpea 300POBbLHO
n okpyxatowen cpege. OHM ocBavMBalOT MNpuMeMbl rpamMoTHOro, ©esonacHoro
NCNONb30BaHMA XMMUYECKUX BELLECTB M MaTepuarnoB, NMPUMEHSIEMbIX B ObITy, CENbCKOM
X035MCTBE M Ha NPOM3BOACTBE.

Mpn  cTpykTypupoBaHun  cogepxaHuss  obuieobpasoBaTenbHON  y4yebHOM
ANCLUMNIIMHBbL ANns npod)eccnoHanbHbiX 00pasoBaTenbHbIX OpraHu3auumn, peanuayowmx
obGpasoBaTenbHyl0 nporpamMmmy cpegHero obuiero obpasoBaHus B npegeriax OCBOEHUS
Ororn Cro Ha 6ase ocHoBHOro obuiero obpasoBaHus, ydnTbiBanacb OObEKTMBHas
peanbHOCTb — Hebomnblon OO0BLEM 4YacoB, OTMYLLEHHbIX HA W3YYEHME XUMUM WU
CTPEMINEHNE MaKCMMarnbHO COOTBETCTBOBATb MAEsIM pasBuBatoero obyyenuns. MNMoatomy
TeopeTu4eckne BONpoChl MakCMMarnbHO CMELLEHbI K HaYany naydYeHust ANCUUNINHLI, C TeM
4yTOObLI MocneayrWmM hakTMYecknn matepmarn paccmaTpuBanCa Ha OCHOBE W3YYEHHbIX
TEOpUMN.

Peanusauua geoykTMBHOrO nogxoda K M3yyYeHU0 XMMWUKU CrocobCTBYET pasBUTUID
TakMx JIOrMYECKMX onepauui MbILUNEHUs, Kak aHanmM3 U CuHTe3, 00006LleHne un
KOHKpeTmn3aums, CpaBHEHNE N aHanorna, cuctemaTmsaumsa n Kknaccudpukaumsa v ap.

M3yyeHne xummum B npodeccmoHanbHbix 0OpasoBaTenbHbIX  OpraHu3auumsix,
peanuaylowmx obpasoBaTenbHyld nporpaMmmy cpegHero obuwiero obpasoBaHus B
npeaenax ocesoeHus OlNOIT CIO Ha 6a3e ocHoBHOro obuiero obpasoBaHusi, UMeeT CBOU
0Ccob6eHHOCTM B 3aBMCUMOCTM OT npodmna npodpeccuoHanbHoro obpasoBaHus. ITO
BblpaXkaeTcsa B coAepXXaHuM oOy4eHusi, KONMYEeCTBE 4acoB, BblAENSAEMbIX Ha U3y4eHue
OTAENbHbIX TeM NporpamMmbl, rnybuHe nx ocBoeHus obyvaroLmnmmcs, oobeme 1 xapakrepe
NPaKTUYECKNX 3aHATUN, BUAAX BHEAyaUTOPHOM CaMOCTOSITENbHON paboThl CTy4EHTOB.

Mpwn OCBOEHUN crneunanbHOCTEN Ccno TEXHUYEeCKOro npoguns

npodeccmoHanbHoOro obpasoBaHWs XxumMusa  u3yyaetca 6onee  yrnybrneHHO  kak

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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npocunbHasa yyebHasa agucumnimHa.

Cneundmka n3yyvyeHUss XMMUU NpU OBNafZeHUn crneunanbHOCTAMU TEeXHUYEeCKOro
npocunga oTpaxeHa B Kaxaon Teme pasgena «CopepxaHue yv4ebHOM AUCUMMMUHBI» B
pyb6puke «lpodunbHble 1 NPOECCUOHANBHO 3HAYMMbIE ANIEMEHTLI CoAepXaHus». JTOT
KOMMOHEHT peanusyeTcsa nNpy MHANBUAYarbHOW CaMOCTOSATENbHON paboTe obyyatowmxca
(HanucaHum pecbepatoB, MOArOTOBKE COOOLWEHMIA, 3aluMTe MPOEKTOB), B Mpouecce
y4yebHON OesaTenbHOCTU NoA PYKOBOACTBOM npenogaBaTens (BbIMOHEHUUM XMMUYECKOro
3KCnepuMeHTa — abopaTopHbIX OMbITOB M NPaKTUYEeCKUX paboT, pelueHMM MNpakTUKO-
OPUEHTUPOBAHHbIX pacyeTHbIX 3a4a4y 1 1.4.).

B npouecce wu3yyeHUs XMMUKM  TeOpeTMYECKME CBeAEHWA  [OMOSHSAKTCS
AEeMOHCTpaumsMu,  nabopaTtopHbIMM  ONbITaMX U MPAKTUYECKUMU  3aHATUSAMMW.
3HauMTenbHoe MeCTO OTBOAMTCA XMMWYecKoMy akcrnepumeHTy. OH  OTKpbiBaeT
BO3MOXHOCTb (popMuMpoBaTh Yy oOOyyarowmuxca cneuuanbHble nNpegMeTHble YMEHUS:
paboTaTb C BelLleCTBaMu, BbINOSIHATL MPOCTbIE XMMUYECKMNE OMbIThbl, y4nTb 6e3onacHoMy u
3KOJSIOrMyeckn rpamMoTHOMy obpalleHuo ¢ BellecTBaMn, mMaTepuanamMmu 1 npoueccamun B
ObITY N Ha NPON3BOACTBE.

[na opraHM3aumm BHeayaUTOPHOM CaMOCTOATENbHOM paboTbl  CTYOEHTOB,
oBragesawowwmx crneumanbHoctamm CIO TexHunyeckoro npoduna npodeccruoHanbHOro
obpasoBaHus, NpeacTaBneH NpuMepHbI nepeyveHb pedepaTtoB (4OKNaaoB).

B npouecce wu3y4eHUs XMMUM BaXHO popmupoBaTb  MH(OPMALMOHHYHO
KOMMNEeTEeHTHOCTb oby4atowmxcs. oaToMmy npu opraHusaumMm CaMoCTOATENbHOM paboThl
HeobXoAMMO aKUeHTMpOoBaTb BHUMaHuMe OOyyalwuxca Ha noucke uHdopMaumm B
cpegctBax Maccmeaua, WHTepHeTe, y4debHOM M cneywanbHOM nuTepaTtype C
COOTBETCTBYHOLLMM OOPMIIEHMEM U NPeLCTaBNeHNEM pe3yrbTaToB.

M3yyeHne obuieobpasoBaTenbHOM y4eOHOM ANCUMMNUHBLI «XUMUS» 3aBepLUaeTCs
nogsedeHneM wutoroB B Qopme auddepeHUMpoBaHHONO 3a4yeTta B pamkax
NPOMEXYTOYHOM aTTecTtauum CTygeHTtoB B npouecce ocBoeHna OlOM CroO c

nosnyvyeHnem cpegHero obuiero obpasosanus (MMCCS.)

4. PE3YJIbTATbl OCBOEHUA YYEEHOWU AUCLIUMIINHBI

OcBoeHne cogepxaHua yvyebHom agucumnimHbl  «Xumusiy, obecneumnBaeT
OOCTWXKEHUEe CTyAeHTaMU crneayroLwmnx pesyrnbTaToB:

* JIUMHOCMHBbIX:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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= YYBCTBO rOpOOCTM U YBaXEHUS K UCTOPUM WU OOCTMKEHUSAM OTEeYeCTBEHHOM
XUMUYECKON  HayKW; XUMWUYECKM TrpamMoTHOe noBeJeHMe B NpodeccnoHasribHON
AeATenbHOCTM 1 B BbITy Npy obpalleHnn C XMMUYECKMMIN BELLLECTBaMN, maTepuanamm u
npoueccamu;

— TOTOBHOCTb K NPOJOImKEeHUI0 obpas3oBaHMA M MNOBLIWEHUS KBanudukauum B
n3bpaHHOM nNpoeccnoHanbHON AeATENbHOCTM U OOBLEKTUBHOE OCO3HAHWE ponu
XUMUYECKNX KOMMETEHLMN B 3TOM;

- YMEeHWe WuCNoNb30oBaTb [OOCTMXKEHUS COBPEMEHHOM XUMWYECKOW Haykm W
XUMUYECKNX TEXHOSOMMIN A11S NOBbILWEHNSS COBCTBEHHOIO MHTENNEKTYanbHOro pa3BuTus B
BblGpaHHON NpodeCCUOoHaNbHOM AeATENbHOCTY;

* MemanpeoMemHbIXxX:

— UCMOonb30BaHMe PasfiMyHbIX BUOOB MO3HaBaTeNbHOW OEeATENbHOCTU U OCHOBHbIX
WHTENNeKTyarnbHbIX onepauni (NOCTaHOBKM 3adaun, (hopMynmMpoBaHUSA rmnoTes, aHanusa
M CUHTE3a, CpaBHeHusi, 0000LWeHns, cucTemaTusaunn, BbISBNEHUS  MPUYNHHO-
CNefCTBEHHbIX CBA3EW, Moucka aHanoros, MOPMYynMpOBaHWA BbIBOOOB) ANA peLleHus
NnocTaBfeHHON 3aJaudn, MpUMEeHeHMe OCHOBHbIX MEeTOAOB MO3HaHusa (HabnioageHus,
Hay4YHOro 9KCMepuMeHTa) ANA U3YYeHUA pasfiMYHbIX CTOPOH XUMUYECKUX OOBLEKTOB U
npoLEeccoB, C KOTOPbIMU BO3HUKAET HEOOXOOUMOCTb CTankmBaTbCs B NPOdECCUOHaNIbHON
cepe;

= WCNOMb30BaHME pPasfiIMyHbIX WCTOYHWUKOB AON1s1  MOMNYYEeHUs  XUMMUYECKOW
WHpopMauuKn, yMeHue OueHUTb ee [OOCTOBEPHOCTb ANs  AOCTUXKEHUS  XOpPOLUMX
pe3ynbTaTtoB B NpodyeccnoHanbHon cepe;

* IpedMemHbIX.

- CcPOPMNPOBAHHOCTL NPEACTaBEHNUA O MECTE XUMUN B COBPEMEHHOMN HayYHOW
KapTvHEe MUpa; NOHMMaHWE Ponu XMMUN B (hPOPMUPOBAHMM Kpyro3opa U yHKLNOHANbHOM
rPaMOTHOCTM YerioBeKka ANdA peLleHns npakTu4ecknx 3agav;

- BnageHue ocHoBoMnonaratwmuMm XMMNYeCKUMN NOHATUSIMIU, TEOPUSIMU, 3aKOHaMM
N 3aKOHOMEPHOCTSMU; YyBEPEHHOE MOSfb30BaHME XUMUYECKOW TEPMUHOMOMEn wu
CUMBOJINKOW;

— BnageHve OCHOBHbIMW MeTO4aMN Hay4YHOro NO3HaHUS, UCMNOSTb3yEMbIMU B XUMUN:
HabnageHMeM, onuvcaHuem, W3MEpPEHWEM, 3KCMEPUMEHTOM; YymeHue obpabaTtbiBaTb,
00BACHATL pesynbTaTbl NPOBEOEHHbLIX OMNbITOB WM AdenaTb BblIBOAbI, FOTOBHOCTb MU
CNOCOBHOCTb NPUMEHSATbL MEeTOAbI MO3HAHWS NPWU PELLEHNN NPaKTUYEeCKUX 3a4av;

- C(bOpMI/IpOBaHHOCTb YMEHNA OaBaTb KONMUYEeCTBEHHbIE OLEHKU U Npon3BoOuTb

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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pacyeTbl N0 XMMUYECKUM (popMynam 1 ypaBHEHUAM;

- BrnageHve npasunamum TEXHUKM 6e30NacHOCTM MpPU UCMONb30BAHUU XMMUYECKMX
BELLECTB;

- C(bOpPMMPOBAHHOCTbL COBCTBEHHOM MO3MLMM MO OTHOLIEHUIO K XUMWUYECKOWN
MHdopMauuK, Nosly4aeMon U3 pasHbIX UCTOYHUKOB.

B pesynbTaTe u3yyeHWs OUCLMNIMHBLI Y OBy4varowmxcsa OpMUPYOTCA 3MEMEHTDI
cnegyrowmx obLwmMx KOMNEeTEHUMNI:

OK.1 Bbibupatb cnocobbl pelieHus 3agady npogeccMoHanbHON OeATENbHOCTMH,
NPUMEHUTENBHO K pas3fUYHbIM KOHTEKCTam

OK.2 OcyliecTtBnaTb NOUCK, aHaNu3 n MHTepnpeTauuio MHopmauum, Heobxoam-
MOW A115 BbINOSTHEHUS 3a4a4 NpodecCnoHanbHON AesATeNnbHOCTH

OK.3 TMnaHnpoBaTb M peanun3oBbiBaTb COBCTBEHHOE NPOdecCUoHanbHoe U NnY-
HOCTHOE pa3sBuUTHE.

OK.4 PabotaTb B KOMnNekTuBe u komaHae, 3pdeKTMBHO B3auMMOOENCTBOBATb C
Konneramu, pykoBOoACTBOM, KIMEHTaMW.

OK.5 OcyLiecTBnaTb YCTHYIO N MUCBMEHHYIO KOMMYHUKALUUIO Ha rocy4apCTBEHHOM
A3blKe C y4EeTOM 0COBEHHOCTEN COLMANbHOrO U KynbTYPHOrO KOHTEKCTA.

OK.6 T[lposBnaTb rpaxgaHCKo-NaTPMOTMYECKYHO MO3ULNI0, 4EMOHCTPMPOBATL OCO-
3HaHHOE MoBedeHNe Ha OCHOBE TpagUUMOHHBIX 0bLleYenoBeyYeckux LLEHHOCTEN, npumMe-
HATb CTaHA4apPTbl aHTUKOPPYNLMOHHOIO NOBEAEHUS.

OK.7 CopenctBoBaTb COXPaHEHWMIO OKpYXXaloLEN cpeabl, pecypcocbepexeHuto,
3P PEKTUBHO LENCTBOBATL B YPE3BbIYANHLIX CUTYaLNAX.

OK.8 Wcnonb3oBaTtb cpeActBa PU3NYECKON KyNbTypbl AS11 COXPaAHEHUs U YKper-
neHnsa 340poBbst B npouecce npodeccuoHanbHOW OesATenbHOCTU U noagepXxaHna Heob-
XOANMOIO YPOBHSA (OM3NYECKOM NOATOTOBNEHHOCTW.

OK.9 Wcnonb3oBaTb MH(OPMALNOHHbIE TEXHONOMMU B MNpodbeccuoHanbHon aes-
TENbHOCTU

OK.10 lNonb3oBaTbCca NpodeccMoHanbHON JOKYMEHTaAUMEN HA rOCyAapCTBEHHOM U
WHOCTPAHHbIX A3blKax.

OK.11Ucnonb3oBaTb 3HaHWA MO (UHAHCOBOW T[PaAMOTHOCTW, MNaHMPOBaATb

npeanpuHMMaTenbCKYo AeATeNbHOCTb B NpodeccuoHanbHom cgepe

5. COOEPXXAHUE YYEBHON AUCLUMIIUHDI

BBegeHue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Hay4Hble MeToAbl NO3HAHUSA BELECTB N XUMUYECKUX ABNEHUIN. Ponb akcnepumMeHTa
n Teopunm B Xxumun. MooennpoBaHMe XMMWUYECKMX MPOLIECCOB. 3HAYEHWE XUMUK MNpU
ocBoeHun npodpeccun CIMO wn  cneumanbHocten CI1O  TexHuyeckoro npoduns
npodeccnoHanbHoro obpasoBaHus.

1. ObWAA W HEOPTAHUYECKAA XUMUA

1.1. OCHOBHbIE€ NOHATUA U 3aKOHbI XUMUKN

OcHoBHble NoHATUA xumuun. Bewectso. ATom. Monekyna. XUMUYECKUN SNEMEHT.
Annotponus. lNMpocTble 1 cnoxHble BewecTBa. KaueCTBEHHbIN U KONMYECTBEHHbLIN COCTaB
BELLECTB. XMMMYECKNE 3HaKNU N GopMynbl. OTHOCUTENbHbLIE aTOMHas U MOJSEeKynspHas
maccbl. Konn4yecTso BellecTBa.

OCHOBHbIe 3aKOHbl XUMUKU. CTexmomeTpusi. 3aKOH COXPaHEeHUs1 MacCbl BELLECTB.
3aKkoH MOCTOSIHCTBA COCTaBa BELLECTB MOJSEKYNAPHON CTPYKTypbl. 3akoH ABoragpo u
CNeacTBUS U3 HETO.

PacyeTHble 3agaun Ha HaxOXOEeHMe OTHOCUTESNbHOM MOJSIEKYNSIPHOW Macchl,
onpeaeneHne MaccoBom OOMNN XMMUYECKUX ANTEMEHTOB B CIMOXXHOM BELLECTBE.

LemoHcmpayuu

Mogenn aToMOB XMMUYECKUX SNIEMEHTOB.

Mopgenn monekyn nNpocTbiX U CIOXHbIX BELWeCTB (LapocTtepxHeBble n CTioapta—
Bpurneba).

Konnekuusi npocTbIX U CNOXHbIX BELLECTB.

HekoTopble BellecTBa KOSIMYeCTBOM 1 MOSb.

Mopgenb monsipHoro o6bema rasos.

AnnoTponua gocgopa, kucrnopoaa, onosa.

lMpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUs.
AnnoTtponHble moandukaumn yrnepoga (anmas, rpaduT), kucrnopoaa (KMCIopoa, O30H),
ornosa (cepoe n 6enoe onoso). MNMOHATME O XMMWUYECKOW TexXHOMornm, GuotTexHonornm u
HaHOTEXHONOrMU.

1.2. TMepuogunuveckun 3akoH wu [lepmogunyeckasi cuctema XUMUYECKUX
anemeHToB [1. U. MeHaeneeBa n cTpoeHMe aTtomMa

Mepuoauyecknn 3akoH [. U. MenpeneeBa. Otkpbitve . W. MeHoeneeBbim
lMepuogunyeckoro 3akoHa. lNepuoguyecknn 3akoH B popmynuposke 1. . MeHaoeneesa.

Mepnogunyeckas Tabnuua XMMUYECKUX 3NIEMEHTOB — rpadmyeckoe oTtobpaxxeHune
nepuoanyeckoro 3akoHa. CTpykTypa nepuogmyeckon Ttabnuubl: nepuogbl (Manble wm

BonbLune), rpynnel (rmaBHast  noboyHas).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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CmpoeHue amoma u [lepuodu4veckuli 3akoH [. U. MeHOeneeea. ATom —
CrnoXxHasa 4Yactuua. Agpo (NPOTOHbI U HEWTPOHbI) U 3NEKTPOHHaa obonouyka. M3oTonsbl.
CTpoeHne aneKTpOoHHbIX 060NI0YEK aTOMOB 3NEMEHTOB Marbix nepnonoB. Oco6eHHOCTH
CTPOEHUS ANEKTPOHHbLIX 060SI0MEK aTOMOB 3rieMEHTOB 60MbLINX NepnoaoB (NepPEXOaHbIX
anemeHToB). [NMoHsATME 06 opbutanax. s-, p- n d-opbutanu. SNeKTPOHHbIE KOHMUrypaLumm
aTOMOB XMMWYECKNX INIEMEHTOB.

CoBpemeHHas dopmynmpoBka Mepuoanyeckoro 3aKoHa. 3Ha4veHune
lMepuogunyeckoro 3akoHa u [lepnoomnyeckon CUCTEMbI XUMMUYECKMX anemeHToB [. W.
MengeneeBa Ansi pasBuUTMs HAyKU U NOHMMAaHUSA XMMUYECKON KapTUHbI MUpa.

HdemoHncmpauyuu

PasnuyHble ¢opmbl Mepruognyeckon cuUCTeEMbl XUMUYECKMX anemeHTtoB [. W.
MeHpeneesa.

OnHamnyeckne Tabnuubl 4ns mogennpoBaHuna lNepnognyeckon CUCTEMBI.

OnekTpm3auma Ten n Ux B3anMoaeENCTBME.

JlabopamopHsbIl onbim

MopgenunpoBaHue noctpoeHus lNMeprnognyeckon Tabnuubl XMUYECKUX SNIEMEHTOB.

lMpochunbHblie u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOepP)KaHUsI.
PagnoaktmBHOCTb. Mcnonb3oBaHMe pagvoakTUBHBLIX WM30TOMOB B TEXHUYECKUX LENSX.
PeHTreHOBCkOE wM3flyyeHMe W €ro  WUCMoMb30BaHME B TEXHUMKE W MegUUUHE.
MogennpoBaHue Kak MeTod NPOrHO3MpOBaHUA CUTyauumn Ha Npon3BOACTBE.

1.3. CTpoeHMe BewjecTBa

MoHHaa xumunyeckas cBs3b. KaTnoHbI, nx obpasoBaHMe M3 aTOMOB B peayrbTaTte
npouecca OKuUcreHus. AHMOHbI, MX obpasoBaHMe M3 aTOMOB B pes3yfnbTaTe npouecca
BOCCTaHOBNEHUs. VIOHHaa CBA3b Kak CBSA3b MeXAy KaTMOHaMM M aHMOHaMKu 3a cyeT
3MEKTPOCTATUYECKOrO NpUTskeHns. Knaccmdukaumsi MOHOB: NO COCTaBy, 3HaAKy 3apsaa,
HanMuuio rmgpaTHon 0b6ono4kn. MoHHbIe kpucTannmuyeckne pewetkn. CBOMCTBA BELLECTB
C VMOHHbIM TUMOM KPUCTaNNMYECKON PELLETKMN.

KoBaneHTHasa xumuyeckas cBA3b. MexaHn3aMm obpas3oBaHNA KOBariEHTHOW CBSI3U
(OBMEHHBIN 1 OOHOPHO-aKUEeNnTOpHbIN).  JAnekTpooTpuuaTenbHOCTb.  KoBaneHTHble
nonsapHas u HenonsipHas cBA3W. KpaTHOCTb KOBaneHTHoOW cBA3W. MonekynspHble wu
aTOMHble KpucTannumyeckmne pelueTtkn. CBONCTBa BELLECTB C MOSIEKYNSIPHLIMU U aTOMHbLIMU
KpUCTannmMyeckMMmm peLueTkamum.

Metannunyeckasa c¢BA3b. MeTannuyeckas Kpuctannuyeckass peweTtka W

MeTannuyeckasa xmmumyeckas ceasb. PrUsmnyeckne CBOMCTBa MeTanNsoB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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ArperaTtHble COCTOSIHUS BelwecTB U BoAOpoAHas CBA3b. [Bepaoe, Xuakoe u
rasoobpasHoe COCTOsiHMA BewecTB. [lepexoq BewecTtBa W3 OOHOMO arperaTtHoro
cocTosiHuA B gpyroe. BopopoaHasi cBa3b.

Yuctble BewectBa M cmecu. [loHATME O cmecu BewecTB. [OMOreHHble W
reTeporeHHble cmecu. CocTtaB cmecen: 06 beMHasa U MaccoBasi 40NN KOMNOHEHTOB CMECH,
MaccoBas 4ons npumMmecen.

OucnepcHble cuctembl. [oHATME O gucnepcHon cucteme. [ucnepcHas dasa u
aucnepcuoHHaa cpeda. Knaccudukauma gmcnepcHblx cucteM. [oHsTMe O KONNouAaHbIX
cucrtemax.

HdemoHncmpauyuu

Mogenb KpucTannmMyeckon peLLeTkn xnopmaa HaTpust.

O6pasubl MMHEpPanoB C MOHHOW KPUCTaNIMYeCKON peLLeTKON: KanbunTa, ranura.

Mopgenn Kpuctannuyeckmux peLleTok «Cyxoro nbga» (unu noga), anmasa, rpagura
(vnu kBapua).

Mpunbopbl Ha XNOKNX KpucTannax.

O6pasubl pasnu4yHbIX AUCNEPCHbIX CUCTEM: 3MYNbCUK, CYCMNEH3UW, alspo30rien,
renemn n 3onen.

Koarynauusi.

CwuHepesuc.

A ekt TuHaans.

JlabopamopHbie ornbimsi

MpuroToBneHme cycneHsnm kapboHaTa KanbLmsi B BOAE.

MonyyeHne amynbCcnmnm MOTOPHOrO Macna.

O3HakoMneHne co CBOMCTBaMU ANCMEPCHbBIX CUCTEM.

lMpochunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbl COOep)KaHUsl.
[MonapHOCTL CBA3M M NOMAPHOCTb Monekynbl. KoHaeHcaums. TekydecTb. Bo3sroHka.
Kpuctannusauusa. Cybnumaums n gecybnmmaums. AHomanmm onsnyeckmx CBOMCTB BOAbI.
XKngkue kpuctannbl. MuHepansl U ropHble NOpoAbl Kak NPUPOAHbIE CMECU. OMYNbCUnN U
cycneHsun. 3onu (B ToM ymcne asaposonu) u renn. Koarynsums. CuHepesuc.

1.4. Bopa. PacTBopbl. dneKkTtponutuyeckas guccoumaums

Bopa. PactBopbl. PactBopeHue. Boga kak pactBoputenb. PacTtBopuMocCTb
BewecTB. HacbllWeHHblIe, HEHaCbIWEHHbIE, MNEepPeChIlEeHHble PacTBOpPbl. 3aBUCUMOCTb
pPaCTBOPMMOCTU ra3oB, XXUAKOCTEN N TBEPAbIX BELLECTB OT pasfnnUyHbIX hakTopOoB.

MaccoBaga nonsa pacTBOPEHHOrO BeLLECTBA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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AneKkTponuTuyeckaa  Auccoumauusa.  OneKTponnTbl N HE3NEeKTPOUThI.
nekTponutudeckaa guccounaums. MexaHnsambl 3NeKTPONUTUYECKON Auccoumauun ans
BELWECTB C PasfMyHbiMWM  TUNAMKU  XUMUYECKOW  CBA3W. [mnapaTtupoBaHHble U
HermgpaTupoBaHHble WOHbL. CTeneHb anekTponuTuyeckon auccoumnaumm. CunbHble U
cnabble anekTponuTbl. OCHOBHbIE MOMOXEHUS TEOPUN INEKTPONIUTUYECKON AMCCOLMaLMN.
KncnoTbl, OCHOBaHUS 1 COMY Kak 3NIEKTPONNTDI.

HdemoHcmpauuu

PacTtBoprMOCTb BeLecTB B BoAeE.

CobupaHune razoB METOAOM BbITECHEHUS BOAbI.

PacTtBopeHue B Bofie CEpHOUN KUCIOTbI U CONle aMMOHUA.

O6pasubl KpucTannorMapaTos.

M3rotoBneHne rmncoBon NOBS3KU.

McnbiTaHne pacTBOPOB  SNEKTPOSNIMTOB M HEJMEKTPONUTOB Ha  npeamer
anccoumaumn.

3aBMCUMOCTb CTEMEHN 3JNEKTPONIUTUYECKON Ouccoumalmm YKCYCHOM KUCROTbl OT
pa3basneHna pacTeopa.

[BMKeHMe OKpaLleHHbIX MOHOB B 3fIEKTPUYECKOM MOose.

[MpurotoBneHne XecTkon BOAbl U yCTPaHEHNE ee XKECTKOCTMU.

NOHUTBI.

O6pasubl M1MHepasibHbIX BO4 Pa3fIMYHOIrO Ha3HayYeHus.

llpakmu4eckoe 3aHssmue

MpurotoBneHne pacTBopa 3a4aHHON KOHLEHTpaLUuM.

lMpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
PactBopeHune kak om3nMKo-XMmMmyeckni npouecc. Tennosble 3addeKkTbl Npu pacTBOPEHUN.
Kpuctannorngpatbl. PeweHne 3agay Ha MaccoByk [OSM0 PacTBOPEHHOrO BeELLECTBaA.
[MpuMeHeHre BOAbl B TEXHUYECKMX Liendax. XKecTKoCcTb BoAbl M CNOCOObLI ee yCcTpaHeHus.
MuHepanbHble BOAbI.

1.5. Knaccudmkauma HeopraHM4eCKMx coeguHeHUn n nX CBOMCTBa

Kucnotbl 1 nx cBonctBa. KUCNoOTbl Kak 3MeKTpPOnuTbl, UX Knaccudukaumsa no
pasnuyHbIM  nNpu3Hakam. XuUMWUYeckne CBOWCTBA  KUCNOT B  CBeTe  Teopumn
anekTponutudeckon guccounauymm. OcobeHHOCTM B3aMMOLENCTBUSA KOHLEHTPUPOBAHHOM
CEPHOWN N a30THOM KMUCNOT ¢ meTannamu. OCHOBHbIE CNOCOObI MOYyYEHUS KUCMOThI.

OcHoBaHusA n nx ceonctBa. OCHOBaHWS KaK 3NEKTPONnUTbI, NX Krnaccugukaumsi no

pasnuYHbIM  nMpusHakam. XMMUYECKMe CBOMWCTBA OCHOBaHWMW B CBeTe Teopuu
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3AMEeKTpoNMTUYEeCKon auccoumauun. PasnoxeHne HepacTBOPUMbLIX B BOLE OCHOBaHUW.
OcHoBHble cnocobbl NoNyYeHUs1 OCHOBaHWUN.

Conn n ux cBouctBa. Conu kKak anektponutbl. Conu cpegHue, Kucnble U
OCHOBHble. XMMWYECKMEe CBOWCTBA COMleM B CBETe Teopun INEKTPOSIUTUYECKOMN
anccoumaumn. Cnocobbl nonyyeHus conen. Mmoponua conemn.

Okcnmabl M ux cBouctBa. Coneobpasyowme n Hecorneobpasyrowme okcuapl.
OcHoBHble, aMdOTEPHbIE U KUCNOTHbIE OKCUMAbl. 3aBUCMMOCTb XapakTepa okcuaga oT
cTeneHn okucrneHus obpasylowero ero Metanna. XuMuUYeckue CBOWCTBA OKCUAOB.
Mony4eHne okcmaos.

HdemoHncmpauyuu

B3anmogencteme a3oTHOM N KOHLEHTPUPOBAHHOW CEPHOM KUCMOT C MeTannamu.

"opeHune gochopa n pacTBopeHne NpoayKTa ropeHns B BOAeE.

Mony4eHue n ceoncTtea amOTEPHOro rmapokcuaa.

HeobpaTtumbi rugponms kapbuga kanbums.

Ob6paTtnmbI rMaponiM3 conen pasfMyHoro Tuna.

JlabopamopHbie onbimbi

McnbiTaHne pacTBOPOB KUCIOT MHAUKATOPaMM.

B3saumopgencTeme meTtannoB C KUCIIOTaMMU.

B3anmopencteue KMCNOT C OKCUAaMM MeTarnos.

B3anmogencTaune KMCnoT C OCHOBaHUSAMM.

B3saumopgencrTeme KUCNoT C CONsAMN.

McnbiTaHne pacTBOPOB LLENoYen HANKaTopamm.

B3anmopencteue Wenovem ¢ Consamu.

PasnoxeHne HepacTBOPUMbIX OCHOBaHUNA.

Bsaumopgencrteme conen ¢ metannamm.

BsaumopencTtemne conen gpyr ¢ Apyrom.

'maponus conemn pasnMyHoro Tuna.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbl COOep)KaHUs.
MpaBuna pasbaBneHnss CepHOM KUCNOTbl. Wcnonb3oBaHMe CEpHOW  KUCMOTbl B
NPOMBbILWIIEHHOCTN. EKMe Wwenoyn, nx Mcnosib3oBaHne B NMPOMbILLNIEHHOCTU. [MaweHas u
HeralwleHas U3BeCTb, UX NMPUMEHEHMe B cTpouTenbcTBe. 'unc n anebactp, runcoBaHue.
MoHsTne o pH pacTtBopa. KucnoTtHas, wenoyHada, HenTpanbHasa cpega pacTBoOpOB.

1.6. Xumunyeckue peakuumn

Knaccudcdpumkauma xummmyeckux peakumn. Peakuun coeauHeHusi, pasnoXeHus,
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3amelleHuns, obmeHa. Katanutuyeckme peakuuun. Obpatmmble n HeobpaTuMble peakuuu.
[[lOMOreHHble U reTeporeHHble peakuumn. JK30TeEPMUYECKME U SHOOTEPMUYECKME peaKLnn.
Tennoson adhekT XMMUYECKUX peakunn. TepMOXuMmnyeckne ypaBHeHus.

OKucnuTenbHO-BOCCTaHOBUTESbHbIE peakuuu. CrteneHb OKUCNEHWS.
Oxkucnutenb 1 BoccTaHoBNeHWe. BoccTtaHoBuUTENb U OKuUcrneHne. MeToa 3neKTpOHHOro
BGanaHca onsa cocTtaBreHns ypaBHEHUN OKUCIINTENBbHO-BOCCTAHOBUTESbHBIX peaKkLmi.

CKOpPOCTb XMMUYECKUX peakuun. [MoHATME O CKOPOCTU XMMUYECKUX peakLni.
3aBMCMMOCTb CKOPOCTU XMMWUYECKMX peakumi OT pasnuyHbiX (PakTopoB: NpupoAbl
pearnpyroLmnx BELLECTB, nx KOHLIeHTpaLumu, TemnepaTypbl, NMOBEPXHOCTN
COMPUKOCHOBEHWS U UCMNOSNb30BaHNA KaTanM3aTopos.

Ob6paTuMocTb XMMu4Yeckux peakumu. ObpaTumble M HeobpaTuMble peakuuu.
Xnmumyeckoe paBHoOBeCHE MU CNOCODbI ero CMeLLEeHMS.

HdemoHncmpauyuu

MpuMmepbl HeobpaTUMbIX peakuwnn, naywmx ¢ obpasoBaHMeM ocajka, rasa wunu
BOAbI.

3aBMCUMOCTb CKOPOCTU peakuumn OT NpMpoabl pearnpyowmnx BeLecTs.

B3anmogencTene pactBOpoB CEPHOWN KACMOTbI C pacTBOpamMu TUOCyrbdarta HaTpus
pasnUYHOM KOHUEHTpauun n Temnepartypsbl.

Mopgenb kunsawero cros.

3aBMCUMOCTb CKOPOCTU XMMMUYECKOW peakumm OT MPUCYTCTBUSA KaTanmsaTtopa Ha
npumepe pasnoXeHus Mnepokcuaa BOAOpOAa C MOMOLLBbK  AMOKCMAa MapraHua W
KaTtanasbl.

Mopgenb anekTponusepa.

Mopenb anekTpOoNM3HON BaHHbI A5 NONYyYeHUs antoMUHUS.

Mogenb KOMOHHbI CMHTE3a aMMMaka.

JlabopamopHbie onbimbi

Peakums 3amelleHns meam xxene3om B pacTBOpe MeAHOro Kyrnopoca.

Peakuuun, ngywme c obpasoBaHmem ocajka, rasa unm Boabl.

3aBMUCMMOCTb CKOPOCTU B3aUMOAEWCTBUS CONAHOM KUCIOTbl C MeTannamm OT MX
npupoasbl.

3aBMCUMOCTb CKOPOCTU B3auUMOOEWCTBUS LMHKA C CONAHOW KUCHOTOW OT ee
KOHLIEHTpaLUuW.

3aBMCUMOCTb CKOpPOCTU B3ammopencTeus okcnaa meam (ll) ¢ cepHom kmucnotom oT

TeMmnepartypbl.
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lMpogunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUS.
MoHaTMe 06 oanekTponu3e. JNEKTPoOnM3  pacniaBoB. JfEKTPONM3  PacTBOPOB.
OrekTponuTuyeckoe nosiydeHne anomuHus. [pakTuyeckoe npUMeHeHue 3nekTponusa.
anbBaHoMNacTuka. ManbBaHocTerns. PaduHnpoBaHue LBETHbIX MeTasnsos.

Katanus. [omoreHHble W reTeporeHHble  katanusatopbl.  [lpomoTopbl.
Katanutnyeckne agbl. IHIMGUTOPDI.

Mpon3BoacTBO amMmaka: cohipbe, annapaTtypa, HaydHble NPUHLUUNGI.

1.7. MeTannbl U HemeTannbl

MeTannbl. OcCoGEHHOCTN CTPOEHUS aTOMOB U KpucTannoB. Pusmyeckne cBOKCTBA
mMeTannos. Knaccudgpukaumna metannos no pasfnuyHbIM npusHakam. XMMuyeckne CBOMCTBa
MeTasnsoB. JNEKTPOXUMUYECKU pAa HanpsxeHun meTtannos. MeTtannotepmus.

O6bwme cnocobbl  nonyyeHuss  meTannoB. [loHATME O  MeTannypruwm.
lMupomeTannyprus, ruapomeTannyprus un anektpometannyprus. CnnaBbl YepHble U
UBETHbIE.

HemeTtannbl. OcobeHHOCTN CTpoeHna aToMoB. HemeTannbl — NpocTble BellecTsa.
3aBNCUMOCTb CBOWCTB rafioreHoB OT MX TOMOXEeHUs B Nepuoanyeckon cucteme.
OkucnutenbHble M BOCCTAHOBUTENbHbIE CBOWCTBA HEMeETasnsnoB B 3aBUCUMOCTU OT WX
NMONOXEHUNA B psAY 3NeKTpooTpuLaTeNbHOCTH.

HdemoHncmpauuu

Konnekumsa metannos.

BaaumopencTene MetannoB ¢ HemeTannamm (kenesa, UmMHKa n antoMUHUS C CEPOMN,
antoMNHNS C NOOOM, CypbMbl C XITOPOM, FOPEHME Xeresa B Xrope).

fopeHne meTannos.

AnOMUHOTEPMUA.

Konnekuusi HemeTtannoB. [opeHne HemeTannoB (cepbl, docdopa, yrns).
BbITeCHEHNE MeHee aKTMBHbIX rarioreHoB M3 pacTBOPOB WX corien Bornee akTMBHbIMU
ranoreHamu.

Mopgenb nNpOMBbILNIEHHON YCTAHOBKU A9 NPOU3BOACTBa CepHon Kucnotbl. Mogenb
neun ana obxura usBecTHdaka. Konnekumn npoayKuMii CUAMKATHOW MPOMbILLIIEHHOCTU
(ctekna, cbapcopa, pagHca, ueMeHTa pasnnyHbiX MapokK 1 ap.).

JlabopamopHbie onbimbi

3akarka n oTnyck ctanw.

O3HakomneHue co CTpyKTypamm ceporo 1 6enoro yyryHa.

PacnosHaBaHuve py xernesa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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llpakmu4eckue 3aHssmMus

MonyyeHwne, cobupaHune 1 pacno3HaBaHve rasos.

PelweHune akcnepuMeHTanbHbIX 3agav.

lMpogunbHble u npogheccuoHasibHO 3Ha4YuMble 3/IeMeHmbl coOepiKaHusi.
Kopposnss meTannoB: XxXummuyeckasd MW 3INeKTpoxmmudeckas. 3aBUCMMOCTb CKOPOCTU
KOppo3nn OT YCIOBUM OKpyxatowen cpedbl. Knaccudpukauma kKopposum MeTansioB no
pasnu4yHbiM NpmaHakam. Cnocobbl 3almTbl METANOB OT KOPPO3UN.

[Mpon3BoaCTBO YyryHa 1 cTanw.

MonyyeHne HemeTannoB @PaKUMOHHON MEPEroHKOM >KUAOKOro Bo3gyxa WU
3NEKTPONM30M pacTBOPOB UMM pacniaBoB 3f1EKTPONUTOB.

CunukaTHas NMPOMbILLJTIEHHOCTb. npOI/l3BO}J,CTBO CepHOI7I KUCJ10Thbl.

2. OPTAHUYECKAA XUMUA

2.1. OCHOBHbl€é MNOHATUA OpPraHUYEeCKOM XUMMUM U Teopusi CTPOEHUA
OpraHn4YecKnux coeguHeHun

NMpeameT opraHnyeckon Xxumuu. NpupogHble, UCKYCCTBEHHbIE N CUHTETUYECKNE
opraHnyeckue Bellectsa. CpaBHEHNE OPraHMYECKMX BELLECTB C HEOPraHMYECKUMN.

BaneHTHOCTb. XuMMHU4YECKOe CTPOEHME KaK MopsAgoK COeAUHEHMst aTOMOB B
MOREKyIbl MO BaNeHTHOCTMW.

Teopus ctpoeHus opraHumyeckux coeamHeHun A. M. BytnepoBa. OCHOBHble
NMOSTIOXXEHNA TEOPUN XUMUYECKOrO CTpoeHus. WM3omepma u  un3omepbl. XuMUYECKMEe
dopMyrbl 1 MOAENN MOMNEKYN B OPraHNYECKON XUMUMN.

Knaccudgpmkauma opraHmyecknx BewectB. Knaccudukauus BewectB Mo
CTPOEHUIO YrNEepOoAHOro ckeneta W HanuMyuui YHKUMOHamNbHbLIX rpynn. fomonorn wu
romonorusi. Hayana HomeHknatypbl IUPAC.

Knaccudmkauma peakumm B opraHM4yeckon xmumumu. Peakumm npucoeanHeHus
(rmaopupoBaHus, ranoreHMpoBaHus, rMaporanoreHNnpoBaHns, rugpatauumn). Peakumn
oTwenneHna (gerngpupoBaHus, gernaporanoreHnpoBaHud, gerugpartauuun). Peakuyuu
3amelleHuns. Peakummn nsomepmsaumn.

HdemoHcmpauuu

Mopgenn Mmonekyn romosnioroB 1 M30MepPOB OPraHNYEeCKNX COeaUHEHUMN.

KayectBeHHOe oOOHapyxeHue yrrnepoga, BoAopoda W xfopa B Mosfekynax
OpraHN4Yecknx CoeanHeHUN.

JlabopamopHsbIl onbim

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx



- KeiPKX KMPK BFAP® ®IB0Y BO «KITY»

®ann: MO — 23.02.07 OY[.12.PT1 | ECTECTBO3HAHME. YACTb 3 | C.17/38

M3rotoBneHne moaenen Mosekys opraHM4yeCcknx BeLLecTB.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbI COOEepPXKaHUS.
MoHaTue o cybecTpaTe u peareHTe. Peakunmn oKMCNEHUs N BOCCTAaHOBIIEHUSA OpraHNYeCcKnx
BewecTB. CpaBHeHMe Knaccudukaumm CcoeauvHeHWn u Knaccudukaumm peakunn B
HeopraHM4YecKom U OpraHNYeckomn XMMnN.

2.2. YrneBogopoabl U UX NPUPOAHbIE UCTOYHUKHU

AnkaHbl. AnkaHbl: rOMOMOrMYecKUin psi, U3OMepUs U HOMEHKNaTypa arkaHoB.
Xnmumyeckme CBOWCTBa alfikaHOB (MeTaHa, 3TaHa): ropeHue, 3aMelleHue, pasroxeHue,
aerngpupoBaHue. NpuMeHeHne ankaHoB Ha OCHOBE CBOWCTB.

AnkeHbl. OTUNEH, ero nonyveHne (gernapupoBaHMEM 3TaHa, AenonumMepusaunen
nonuaTtuneHa). fomonornyecknn psag, nN3omMepusi, HOMeHknaTypa arkeHoB. XuMunyeckue
CBOMCTBa 3TUMEHA: ropeHne, KadyeCTBeHHble peakuumn (obecuBeynBaHne GPOMHON BOAbLI U
pacTBopa nepmMaHraHarta kanus), rmgpataums, nonmmepusaums. NpumeHeHne aTuneHa Ha
OCHOBE CBOWCTB.

OueHbl n Kayuyku. MNoHATME O AMeHax Kak yrreBodopogax C ABYMS OBOWHbIMU
cBazamn. ConpsbkeHHble AueHbl. Xumuyeckue ceoucTBa OytagueHa-1,3 m umsonpeHa:
obecuBeunBaHne OGpoMHOM BOAbl W NoONUMepusauus B Kayyyku. HaTypanbHbii ©
CUHTETUYECKNE Kayyykn. PesnHa.

AnKUHBLI. AueTuneH. XumMmunyeckme cBOMCTBA aueTuneHa: ropeHue,
obecuBeunBaHme OpoOMHOM BOAbl, NPUCOEAMHEHM XfIOpoBo4OpOd4a M ruapaTaums.
MpuMeHeHne aLeTnneHa Ha OCHoBe CBOMCTB. MexkraccoBasi UISOMepUa ¢ ankagneHamu.

ApeHbl. BeH3on. Xumunyeckne ceonctBa 6eH3onNa: ropeHne, peakummn 3ameLleHuns
(ranoreHupoBaHue, HUTpoBaHue). NpumeHeHne 6eH3o0na Ha OCHOBE CBOUCTB.

MpupoaHble NCTOYHUKM yrneBoaopoaoB. [pnpogHbIn rasd: coctas, NpUMeEHeHue
B Ka4yecTBe TonnmBea.

HedT1b. CoctaB n nepepabotka HedTu. [eperoHka HedTH. HedbTenpoaykThl.

HdemoHcmpauyuu

lopeHne meTaHa, aTuneHa, aueTuneHa.

OTHoweHe MeTaHa, aTuneHa, aueTuneHa n 6eH3ona Kk pacTtBopam nepmMaHraHarta
Kanna n 6pomMHon Boae.

MonyyeHune aTuneHa peakumen gervgpatauum ataHona, aueturneHa — ruaposim3om
kKapbuga kanbuusi.

PasnoxeHne kaydyka npu HarpeBaHWMU, UCMNbITaHWE MNPOLYKTOB pPa3rfioXeHUs Ha

HenpeaenbHOCTb.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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Konnekuus obpasuoB HepTn 1 HedbTenpoaykToB. Konnekumst «KameHHbIn yronb 1
NPOAYKLUNA KOKCOXMMUYECKOrO NPOU3BOACTBAY.

JlabopamopHbie onbimbi

O3HakomreHune ¢ Konnekumen obpasuos HepTN N NPOAYKTOB ee nepepaboTku.

O3HakomneHue C Konnekumen kayyykos 1 obpasuamu nsgenui s pesuHsol.

lMpogunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUS.
Mpasuno B. B. MapkoBHukoBa. Knaccudukauusa n HazHavyeHue KkaydykoB. Knaccudukaums
N Ha3HayeHue pe3uH. BynkaHusauunsa kay4dyka.

lMonyyeHne aueTuneHa NMPONM3OM MeTaHa U kapbuaHbiM crniocobom. Peakuns
nonumepusauumn BuHUNxnopuga. NMonuemHUNXopua U ero npumeHeHue. Tpumepusaums
aueTuneHa B 6eH30n.

MoHatne o6 akcTpakumn. BoccTaHoBneHve  HUTpPoOGEH30Ma B a@HWUIIMH.
Fomonornyeckun pag apeHos. Tonyon. HuUTpoBaHue Tonyona. TpoTun.

OCHOBHble HanpaBneHns NPOMBbILLSIEHHOW NepepaboTKn NPUPOAHOro rasa.

MonyTHbLIN HedTAHOM ras, ero nepepaboTka.

lMpouecchl NPOMbILWNEHHON NepepaboTKn HEPTU: KpeKUHT, pudopMuHr. OKTaHoBOE
4Yncro BGEeH3NHOB U LleTaHOBOE YNCIIO AM3ENbHOro TOMMMBa.

Kokcoxmmmnyeckoe Npon3BOACTBO U €ro NpoayKLMS.

2.3. Kucnopopacopepxawme opraHM4eckme coeguHeHus

Cnuptbl. [lonyyeHne aTaHona 6poxxeHMeM T[IKO3bl UM ruapaTaumen aTureHa.
'mapokcunbHaa rpynna Kak (OyHKunoHanbHas. [MoHsaTMEe O npedenbHbIX OAHOATOMHbIX
cnmptax. XMMMYeCcKne CBOWCTBA 3TaHoOmMa: B3auMoOAencTBuMe C Hatpuem, obpasoBaHue
NPOCTbIX U CIOXHbIX 3(PUPOB, OKMUCNeHne B anbgerng. [NpyumeHeHne aTaHoNa Ha OCHOBe
CBOMCTB. ANKOronunam, ero NocrneacTsusa Ang opraHn3mMa YyenoBeka u npegynpexneHue.

MuuepnH Kak npeacTtaBUTENb MHOrOATOMHbIX CNUPTOB. KadecTBeHHas peakuuns Ha
MHOroaTtomMHble cnnpTbl. [NpumeHeHne rnuuepuHa.

®PeHon. Pusmyeckme n xummnyeckne ceorcTea peHorna. BsanmHoe BnusHne atomos
B Monekyne deHona: B3auMOAEWCTBME C TMOPOKCMOOM HATpUS U a30THOW KUCIOTOW.
NpumeHeHne doeHona Ha 0CHOBE CBOWUCTB.

Anbperngbl. lNoHaTne o6 anbgervpax. AnbaerngHas rpynna KakK
dyHKUMOHanNbHasa. dopmanbgerns U ero CBOWCTBA: OKUCIIEHWE B COOTBETCTBYIOLLYHO
KMCNOTY, BOCCTAHOBMEHME B COOTBETCTBYWOWMUN cnnpT. [lonyyeHne anbaerngos

OKUCIieHnem CoOTBETCTBYHOLWNX CNUPTOB. an/IMeHeHI/Ie cbopmanb,u,erm,qa Ha OCHOBE €ero

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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CBOWCTB.

Kapb6oHoBble Kucnotbl. [loHsaTMEe O kapGoHoBbIX kucnoTax. KapbokcunbHas
rpynna kKak yHKUnoHanbHas. [omonorudeckun psag  npegenbHbiX  OOHOOCHOBHBLIX
KapboHOBbIX KucnoT. [lonydyeHne KapOOHOBLIX KUCMAOT OKUCMEHWEM anbAervaos.
XnmMmyeckme CBOMCTBA YKCYCHOW KMCMOTbI: 0bLmne CBOMCTBA C MUHEPanbHbIMU KMCOTaMK
n peakumsa atepudukaumn. NprumeHeHne yKCycHOW KMCNOTbl HA OCHOBE CBOMCTB. Bbicline
XWUPHbIE KUCNOTbI Ha NpuMepe NanbMUTUHOBOW U CTeapUHOBOM.

CnoxHble 3cdupbl M Xupbl. [lonyyeHne CrOXHbIX 3(UPOB peakumnen
aTepudukaumm. CnoxHbole 3adupbl B npupoae, UX 3HadyeHue. [puMEHEHME CrOXHbIX
3oMpOB HA OCHOBE CBOWNCTB.

Kupbl kak cnoxHble adupbl. Knaccudukauma XMpoB. XMMUYECKMe CBOWCTBA
XWPOB: TMOPONM3 U TMOPUPOBaHME XUOKUX XUPOB. [IpMMEeHeHue >XMPOB Ha OCHOBE
cBouncTB. Mbina.

YrneBoabl. YrneBoabl, UX Krnaccudukaumsi: MoOHocaxapuabl (rnoko3a, gpykrosa),
Ancaxapuabl (Caxaposa) u nonucaxapuibl (kpaxman v Lennionosa).

[Mioko3a — BewecTtBO C [ABOWCTBEHHOW yHKUMEN — anbOgerngocnupr.
XvMU4eckme CBOWCTBA rIIHOKO3bl: OKUCIIEHUE B IMIOKOHOBYHO KUCMOTY, BOCCTAHOBEHWE B
copbuTt, cnnptoBoe b6poxkeHue. NpumeHeHne rnioKo3bl HA OCHOBE CBOWCTB.

3HayeHne yrneBogoB B XUBOW NPUPOAE U XU3HWU YeroBeka. [MoHsaTME O peakumsix
NOSIMKOHAEHCAUMM U mMaponusa Ha npuMepe B3auMONpeBpalleHUn: [FKo3a <«
nonucaxapva.

HdemoHcmpauuu

OkucrneHuve cnupTa B anbgerva.

KayecTBeHHble peakunm Ha MHOroaToOMHbIE CMPTHI.

PactBopumocTb doeHona B Boge npu oObl4HON TeMMnepaType 1 HarpeBaHUN.

KayecTBeHHble peakumn Ha peHorn.

Peakumns cepebpsiHoro sepkana anbgernaos W rioKo3bl.

OkucneHve anbgerngoB M rOKO3bl B KACMOTY C nomolbto rmapokenga meam (I1).
KayecTBeHHas peakuus Ha kpaxman. Konnekuusa apupHbIX macen.

JlabopamopHbie onbimbi

PactBopeHue rnuuepuHa B BoAe 1 B3aumogencrame ¢ rmgpokengom meam (I1).

CBowncTBa YKCYCHOWM KMCAOThI, 06LLIMe CO CBOMCTBaMN MUHEPASbHbBIX KUCHOT.

[lokasaTernbCTBO HeNnpeaenbHOro Xxapakrepa Xuakoro xupa.

B3anmopencTame rmokosbl n caxapo3sbl ¢ rugpokcuaom meam (I1).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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KavecTBeHHas peakumst Ha Kpaxmarn.

lNpogpunbHble u npogheccuoHaslbHO 3Ha4yuMbie 3JIeMeHMbl COOep)KaHUsl.
MeTunoBbIN CNUPT N €ro UCMNoNb3oBaHWEe B Ka4YeCTBE XMMMUYECKOro Cbipbs. TOKCUYHOCTb
MeTaHona mn npaeuna TeXHUKN 6e3onacHocTn npu pabote ¢ HUM. STUNEHIMNKONb U €ro
npuMeHeHne. TOKCMYHOCTb ATUNEHTTIMKONSA U NpaBuna TeXHWKM 6e3onacHocTy npu pabote
C HUM.

Mony4yeHne ceHona M3 NPOAYKTOB KOKCOXMMUYECKOro Npon3BoacTBa 1 n3 6eHsona.

MonukoHaeHcauus dopmanbgernga ¢ @eHoriom B eHonodopmanbaerngHyto
cmony. Auetanbgerng. lNoHATME O KETOHax Ha npumepe aueToHa. [NpMmeHeHne aueToHa
B TEXHWKE U NPOMbILLIIEHHOCTH.

MHoroobpasve kapboOHOBbLIX KMCMOT (LiaBerieBOon KUCMNOTbl Kak [BYXOCHOBHOW,
aKpunoBOW KUCIOTbl Kak HenpeaensHon, 6€H30MHON KUCNOTbI KaKk apoOMaTUYeCKon).

lMneHkoobpasyowme macna. 3ameHa XUPOB B TEXHWKE HEMULLEBBLIM CbIPbEM.
CuHTeTMYeckme MmoroLme cpeacTsa.

MosnoyHokucnoe GpoxeHwe rroko3bl. KucrnomosiodHble npoayktel. CunocoBaHue
KopMOB. HuTpoBaHue uenntonosasl. MMpoKCunmH.

2.4. AsoTcogepxalime opraHnyeckue coeguHeHus. NMonumepol

AMuHbI. ToHATME 006 amuHax. Anudatmyeckne amuHbl, UX Krnaccudukaums m
HOMeHKnaTypa. AHWIWH KakK opraHnyeckoe OCHoBaHue. [lonyyeHne aHunNMHa w©3
HUTpobeH3ona. NpumMeHeHne aHUIMHa Ha OCHOBE CBOWCTB.

AMMHOKUCAOTBI. AMWHOKUCIOTBI  KaKk  amMd@OTepHble  AUYHKLMOHAmNbHbIE
opraHuyeckve coeauvHeHud. XuMU4eckue CBOMCTBA aMMHOKMUCIIOT: B3auMOOEUCTBUE C
LenioNamMm, KACIoTaMmn 1 gpyr ¢ Apyrom (peakumsa nonukoHgeHcauum). lNentugHas cBssb
n nonvnenTuapl.

MpuMmeHeHne aMMHOKMCIIOT HA OCHOBE CBOWCTB.

Benku. [lepBuyHas, BTOpUYHAsA, TpPeTUYHaAs CTPYKTypbl 6GenkoB. Xumudeckue
cBoKicTBa OEnKoB: ropeHune, geHaTtypauusd, rmgponns, LBeTHble peakumn. bruonornyeckme
dyHKUUN BEenKos.

Monumepsbl. Benku n nonucaxapuapl kak Guononumepsl.

Mnactmaccel.  [lonyyeHne  nonuMepoB  peakuMen  nonumMepusaumm  wn
NoSIMKOHAEHCAUMN. TepmonnactuyHble n TepMopeaKkTUBHbIE nnacTmaccsl.
MNpeacrasuTenn nnacrmacc.

BonokHa, ux knaccudukaumsa. lNonyyeHme BonokoH. OTaenbHble NpeacTaBuTeNn

XUMUNYECKNX BOJTOKOH.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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HdemoHcmpauyuu

B3anmogenctene ammmnaka n aHummnHa ¢ CoONsIHOM KUCIOTOM.

Peakums aHmnuHa ¢ 6poMHon BOAON.

[okaszaTenbcTBO Hannumst yHKUMOHAMNbHbIX FPYnn B pacTBOpax aMMUHOKUCIIOT.

PactBopeHune n ocaxgeHue 6enkos.

LiBeTHble peakunmn Genkos.

"opeHne NTuYbero nepa u WePCTSAHON HUTH.

JlabopamopHbie onbimbi

PactBopeHune 6enkoB B BoAE.

O6HapyxeHne 6enkoB B MOSIOKE U MACHOM ByrboHe.

[eHaTtypauna pactBopa 6enka KypuHOro siiua CNMPTOM, pacTBOpamu Conemn
TSDKENbIX

METasnsioB 1 Npu HarpeBaHum.

llpakmu4eckue 3aHsMus

PeweHne aKkcnepMMeHTanbHbIX 3agay Ha UAEHTUdUKAUMIO  OpraHUYeckux
COENHEHUN.

Pacno3HaBaHme nnacTmacc 1 BOSTOKOH.

lMpochunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbl COOep)KaHUsl.
AMuHOKanpoHoBas kucnota. KanpoH kak npeactaBuTeNnb MNOMMAMUOHBLIX  BOJSTOKOH.
Wcnonb3oBaHne rmgponu3a 6enkoB B MpOMbIWSieHHOCTU.  [lonmBuMHUNXNopua,
nonuteTpadTopaTuneH (TecdnoH). PeHonodopmanbaerngHblie nnactmaccsl. Lennynong.

rlpOMbILIJJ'IeHHOG npon3BoacTBO XMMNYECKNX BOJTOKOH.

MpumMepHbIe TeMbl pechepaToB (4OKNAA0B), UHAUBUAYANbHbLIX NPOEKTOB

* brotexHonorust n reHHas nHxeHepuns — TexHonornn XXI seka.

* HaHoTexHonoruss kKak npUOPUTETHOE HanpaBfieHWe pPasBUTUA Haykn W
npounssoacTea B Poccunckon degepaumn.

» CoBpeMeHHbIe MeToabl 06e33apaxuBaHus BOAbI.

* AnnoTponust MeTansos.

* )KusHb 1 gesatenbHocTtb [..MeHaeneesa.

* «[Nepuoanyeckomy 3akoHy GyayLiee He rpo3nT paspyLLUEHNEM. .. »

* CnHTe3 114-ro anemeHTa — TPUyM@ pOCCUNCKUX (PU3NKOB-AOEPLLUNKOB.

* 13oTONBI BOOOpPOAA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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* icnonb3oBaHne pagnoakTUBHbLIX U30TOMOB B TEXHUYECKNX LEnsX.

* PeHTreHoBCKOE n3nyyeHne 1 ero NCnorib3oBaHne B TEXHUKE N MedULUHE.

* [Mnasma — yeTBEPTOE COCTOSIHMNE BELLECTBA.

* AMOpHbIEe BeLLleCcTBa B NpUpoae, TEXHUKE, BbITY.

* OxpaHa okpyxawuwen cpedbl OT XUMUYECKOro 3arpsisHeHusi. KonmyecTBeHHble
XapaKTEPUCTUKUN 3arpsa3HEHNS OKpY>KatoLLlen cpeabl.

* [MpmeHeHne TBepaoro u razoobpasHoro okcuga yrnepoga (V).

* 3amTa 030HOBOrO 9KpaHa OT XMMUYECKOTO 3arpsi3HeHus.

+ [pybooucnepcHble cucCTeMbl, WX Krnaccudukaums U  UCMNONb3OBaHUE B
npodeccnoHanbHoOW AeATenNbHOCTH.

* KocmeTunyeckue renu.

* [MpuMeHeHne cycneH3nm n amyrbCUin B CTPOUTENBCTBE.

* MuHepanbl 1 ropHble NOpoabl Kak OCHOoBa NNTOC(epbI.

* PacTtBopbl BOKpyr Hac. Tunbl pacTBOPOB.

* Boga kak peareHT 1 cpega onsi XMMmM4YecKkoro npouecca.

* )KusHb 1 gesatensHocTb C.AppeHuyca.

* Bknag oTeyYecTBEHHbIX YYEeHbIX B pasBUTUE TEOpPUU  INEKTPOSTUTUYECKOM
anccoumaumn.

* YCTpaHeHne XeCTKOCTN BOAbl HA NPOMbILLAIEHHbIX NPeanpuUsaTUsX.

» CepHas kucnorta — «xned XmmMmy4eckom NPpOMbILLITEHHOCTMY.

* /icnonb3oBaHne MUHeparsbHbIX KUCNOT Ha NPeAnpuUsaTUAX pasfiMyHoro npoduns.

» OKcuAabl U CONM Kak CTpOUTENbHbIE MaTepuarnsl.

* VicTopus runca.

* [MoBapeHHas corb Kak XMMU4eckoe Cbipbe.

* MHoronukui kapboHaT Kanbums: B Npupoae, B NPOMbILLNIEHHOCTH, B BbITY.

» Peakunn ropeHusi Ha Npon3BOACTBE U B ObITY.

* BupTtyanbHoe mogenvpoBaHne XMMUYECKNX NPOLIECCOB.

» DNEeKTPOoM3 pacTBOPOB ANEKTPOSIUTOB.

» ONeKTponM3 pacnnaBoB 3f1EKTPOSIUTOB.

* [NpakTnyeckoe NpuMeHeHue anekTponusa: papuHupoBaHue, ranbBaHoMMacTuka,
ranibBaHoOCTErusl.

* VicTopusi nony4eHnsa n npon3sBoaCcTBa antoMUHUS.

* QNeKTponMTMYECKoe nonyveHne n pauHMpoBaHMe Meau.

* )KnusHb n gesatenbHocTb [.[159BMW.
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* Ponb wMeTannoB B MUCTOpUWM  YernoBedeckon umBunusauuun. Mctopus
OTeYeCcTBEHHOM YepHou MeTannyprun. CoBpemMeHHoe MeTannypruyeckoe nponssoacTBO.

* Vlctopnsa oTeveCTBEHHOW LBETHOW MeTannyprum. Ponb mMeTannoB M CnfaBoB B
Hay4YHO-TEXHMYECKOM nporpecce.

» Koppo3unsa meTtannos 1 cnocobbl 3auTbl OT KOPPO3UMN.

* IHepTHbIe unn 6naropoaHble rasbl.

» Poxxgatowime conn — ranoreHol.

* VicTopust LUBEACKOM CMUYKM.

* VicTopnsi BO3HMKHOBEHUS U Pa3BUTUS OPraHUY4eCKON XUMNMN.

* XusHb n gesarenoHoctb A.M.bytneposa.

* Butanuam u ero kpax.

* Ponb oTe4yeCTBEHHbIX YYEHbIX B CTAHOBMEHUN U Pa3BUTUM MUPOBOW OpraHU4eCcKom
XUMUWN.

» CoBpeMEHHbIE NPeACcTaBeHNss O TEOPUN XMMUYECKOTO CTPOEHUS.

» JKONornyeckne acnekTbl UCNOSIb30BaHUSA YrNeBOAOPOLAHOIO Chlpbs.

* DKOHOMMYECKME acrneKkTbl MeXayHapo4HOro COTpyaHMYecTBa Mo UCMONb30BaHMUIO
yrneBo4OpPOAHOro Chipbsi.

* Nctopma oTKpbITUA M pa3paboTkM rasoBblX M HEMTHAHbIX MECTOPOXOEHWUA B
Poccuinckon ®egepaunn.

* XMMusa yrneBogopoaHOro chipbsa 1 Mosi dyayuiasa npodgeccus.

* YrneBogopogHoe TOMMMBO, €ro BUAbl N HA3HaAYEHME.

* CUHTETUYECKME Kay4YyKN: NUCTOPUS, MHOroobpasune 1 nepcneKkTuBhbl.

* PesnHOTEXHMYEeCKkOe NPOM3BOACTBO W €ro pofib B HAyYHO-TEXHUYECKOM
nporpecce.

» CBapo4HOE NPOMN3BOACTBO M POSb XMMUN YrNEBOAOPOLOB B HEM.

* HedbTb 1 ee TpaHCNOPTUPOBKA Kak OCHOBA B3aMMOBLIFOQHOMO MeXOyHapO4HOro

coTpyaoHun4ecCTBa.
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6. TEMATUYECKOE NMNIIAHUPOBAHUE

Mpn peanusaumm copepxaHus obuweobpasoBaTtenbHoOM Yy4YebHON OUCUUNIIMHGI
«Xumus» B npegenax ocsoeHnsa OOl CrNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus C
nonyyeHnem cpegHero obwero obpasosanHusa (MMCC3) makcumanbHasa yyebHasa Harpyska
obyvarowmxca coctaBndetr no cneumanbHoctam CIMO  TexHunyeckoro npodunsg
npodgobpasosaHms — 113 4yacoB, M3 HUX ayauTopHas (obsizaTenbHas) Harpyska
obyvalomxcs, BkNovas nabopaTopHble oOnbiTbl — 78 4YacoB; BHeayauToOpHas

camocTosiTeNnbHas pabota ctyaeHToB — 30 YacoB; KOHCY bTaumMnm — 5 4acos.

6.1 TEMATUYECKWUIA NNAH

Bup yye6Hom paboTbl KonunyectBo
yacos
AyputopHble 3aHATUA. CoaepxaHue obyyeHus

BeepeHue 1

1. O6was n HeopraHM4veckas XMmMus 33
1.1. OCHOBHbIE€ NOHATWUS U 3aKOHbI 5
1.2. MNepwnoanyecknn 3akoH u MNMepuognyeckas cuctema XMMUYECKMX SNIEMEHTOB 4
[0.N.MeHgeneeBa n ctpoeHve atoma

1.3. CTpoeHve BellecTBa 2
1.4. Boga. PacTtBopbl. Onekrponutuyeckas guccoumaums 6
1.5. Knaccudpmkauma HeopraHMyeckmx COeguHEHNN N UX CBOWCTBA 10
1.6. Xvmnyeckue peakumu 2
1.7. MeTannsl n HemeTannsl 4

2. OpraHuyeckasa XxumMus 44
2.1. OCHOBHbI€ MOHATUSA OPraHNYeCKON XMMUN 1 TEOPUS CTPOEHUS OPraHNYEeCKUX 6
COeIHEHUN

2.2. YrneBogopoabl U UX NpUPOAHbIE UCTOYHUKK 10
2.3. Kucnopogcogepxalwue opraHMyeckme coeanHeHns 16
2.4. AsoTcogepxalune opraHmdeckune coegmHeHms. Nonumepsi 12
UTtoro 78

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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6.2. KANEHOAPHO-TEMATUYECKUI MITAH YYEBEHOW ONCUMMNIHBI « XUMWA»
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2 cemecmp 78 60 18
Bseoenue 1
1 Hayunvie memoowi nosnanusa geujecms u xumudeckux sagieHul. Pow CmpykmypHo- [1]c3-4
9KCnepumenma u meopuu 8 xumuu. Mooenuposanue xumuieckux 11 1/1 Jlo2uyecKas cxema 1
npoyeccos.
Paszoen 1 Oowan u Heopeanuueckas Xumus 33 25 8
Tema 1.1 Ocnognvle nonsamus u 3aKOHbl 5 5 1-3
1 OcHosHbie nonsamus xumuu. Bewecmeo. Amom. Monexyna. Obpasyvl sewecms. [1]§1.1-1.2
Xumuueckuti snemenm. [Ipocmoie u crodicuvle seujecmaa. 112 12 Tabn. pusuueckux
OmHocumenvhvie amomHast u Monekysipras maccol. Konuvecmeo GENUYUH 6 XUMUU
seujecmaa.
2 Ocnognvie 3axonst xumuu. Cmexuomempusi. 3aKOH COXPAHEHUs MACCHL [1]§1.3
sewecms. 3aKoH ROCMOSIHCMEA COCMABA GeUeCme MOLEKVIAPHOU 2/4 2/4
cmpykmypbol. 3akon A802a0po u credcmsus ux Hezo
Camocmosmenvrasn paboma Nel Anromponus. AriomponHuie Cocmasums onopHulil
BUOOUIMEHEHUsL Y2Nepodd. KOHCneKkm
3 Pacuémmuvie 3a0auu na sviuucienue Maccosoi 00au u Maccol Memoouueckoe | Cocmasumb omuem no
sewecmea 6 pacmeope. Pacuémur no xumuueckum gpopmynam u 2/6 2/6 obecneuenue pabome
VPAGHEHUSIM.
Tema 1.2. Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema 4 4 1.3
xumuyeckux rnemenmos /I.H. Menoeneeea u cmpoenue amoma
4 Tlepuoouueckuii 3axon /.M. Menoeneesa. Ilepuoouyeckuili 3aKoH u 2/8 2/8 Iepuoo. cucmema [1]$2.1
nepuoouyeckas cucmema xumudeckux snemenmos J. 1. Menoeneesa . XUM. DNIEMEHMO8
5 Cmpoenue amoma u nepuooudeckuti 3axoun J{.U. Menoeneesa. Ilepuoo. cucmema [1] §2.2
Cmpoenue 21eKmpoHHbIX 000I0UEK AMOMO8 IJIEMEHINOE MAbIX 2/10 2/10 XUM. dNEMEHMO8
nepuo0dos. OcobeHHocmu cmpoeHus 31eKMpPOHHBIX 000104eK amoMos
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2N1EeMEeHN08 OONLUUX NEPU0I08 (NePeXOOHbIX DNIEMEHIMOE).
Camocmosmenvhas paboma Ne2 Dnexmponnvle Konpuaypayuu Ilepuoo. cucmema Hnousuoyanvhoe
AMOMO8 XUMUHECKUX DNeMEHIMO8. XUM. DIIeEMEHMO8 3a0anue
Tema 1.3. Cmpoenue geuwiecmea 2 2
Tunwl xumuyeckoii césazu. Monnas, Ko8aieHMHAs , MEMANIUYECKds Tabauywr Tunvl [1] §3.1-3.4,3.6
6 €643b. Aepecammuvle cOCMOANUS 8eujecms U 6000POOHASL CBA3b. 2/12 2/12 XUMUYECKOU C653U
Jlucnepchole cucmemi. Jucnepchoie
cucmembl
Camocmosimenvras paboma: Ne3 [lonsamue 0 KOIIOUOHBIX CUCTEMAX. Cocm. KoHcnexkm
Tema 1.4. Booa. Pacmeopul. Dnekmponumuueckan OUccouuayus 6 4 2 1-3
Booa. Pacmeopul. Pacmeopenue. Dnekmponumuieckas Ouccoyuayusl. [1] §4.1-4.2
7 Dnekmpoaumol u HeINeKMPOaUmbsl. DNEKMPOIUMULECKAsL ona | 2114
ouccoyuayus. Cmenens s1ekmpoaumuyeckoti ouccoyuayuu. OcHogHvle
NOJIOJICEHUs. MeopUU DNEKMPOIUMUYECKOL OUCCOYUAYUU.
Camocmosimenvras paboma No4 Cunvhvle u ciabvie d1eKmpoaumol Cocm. maba. Cunvible
u cnabvle
2AEKMPOIUMDbL
Tpuecomosnenue pacmeopa 3adannoii konyenmpayuu. Cocmasnenue Memoouueckoe u |Cocmasums omuem no
8 ypagHenuil ouccoyuayus KUcIom, ocHosanuil u coaeti. Oxuciumensho- 2/16 2/16 Mamepuanvroe pabome
60CCMAHOBUMENbHBIE PEAKYUU. obecneuenue
Jlabopamopnas paboma Ne 1. Memoouueckoe u |Cocmasums omyem no
9 Peaxyus uonnozo obmena. 2/18 2/2 Mamepuanvroe pabome
obecneuenue
Tema 1.5. Knaccuguxayus neope. coedunenuii u ux ceoiicmea 10 4 6 1-3
Oxcuovl u ux ceoticmea. Coneobpasyiowue u Heconeodpasyroujue Tabn. [xoncnexm] [1] §5.2-
oxcuovl. OcnogHule, amgpomepnule u Kuciomuvie oxcuovl. Ilonyuenue Knaccupurayus 55
10 okcu006. OCHOBAHUS U UX COUCMBA, KIACCUDUKAYUSL RO PAZTULHBIM 2/20 2/18 HeopeaHu4yecKux Hji
npusnaxam. Paznooicenue nepacmeopumuix 6 600e 0cHosanuil, coedunenuil
Cnoco6bl NONLYYEHUsL. Tabn. Oxcudvl
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Camocmosmenvras paboma No5 [lousmue o pH pacmeopa. Ulxana pH [1] §54
Kucnomnas, wenounas, netimpanvhas cpedbl pacmeopos.
Jlabopamopnas paboma Ne2 Memoouueckoe u |Cocmasums omyem no
11 | Bzaumooeiicmsue wenoueii ¢ conamu. Paznoxcenue nepacmeopumuix 2/22 2/4 MamepuanvHoe pabome
ocnosanuil. Ilonyuenue u cgoricmea amgpomepHo2o cuOpoKcuod. obecneuenue
Camocmosmenvhas paboma Ne6 Ocobennocmu 83aumooeticmeus
KOHYEHMPUPOBAHHOU CEPHOUL U A30MHOU KUCIOM ¢ MEMAIAMU.
Kucnomot u ux ceoticmea. Conu u ux ceovicmea. Cnocodwl nonyuenus Tabn. [xoncnexm] [11]
12 | coxneii. ['udporus coneii. 2/24 | 2/20 Homenknamypa §$5.1,5.3,5.4
Kuciom
Jlabopamopnan padbomaie3. Memoouueckoe u | Cocmasumes omyem no
13 B3zaumooeiicmeue memannos ¢ kucromamu. Bzaumooeticmsue xuciom 2126 2/6 mamepuanvHoe pabome
¢ okcudamu memainnos. Bzaumoodeticmeue kuciom ¢ 0CHOBAHUAMU. obecneuenue
Bzaumodeiicmeue kuciom c conamu
Jlabopamopnaa paboma Ned Memoouueckoe u | Cocmasums omuem no
14 | Bzaumooeiicmsue coneii ¢ memaninamu. Bzaumooeticmsue coneti opye ¢ 2/28 2/8 Mamepuanvhoe pabome
opyeom. I'udpoausz coaell paziuyno2o muna. obecneuenue
Tema 1.6. Xumuueckue peaxyuu 2 2 1-3
Knaccupurayus xumuueckux peaxyuil. Tabn. [1] §6.1 [koncnexm]
15 2/30 | 2/22 «Knaccugpurayus
XUM. pearyuiiy
Camocmosmenvrasn paboma Ne7 Xumuueckoe pagrogecue u cnocobwl Cocmasumu KoHcnekm
e20 cmewyeHust 3asucumocnms CKOPOCU XUMUYECKUX Peakyuil om [1]§6.3-6.4
PA3IUUHBIX PAKMOopos.
Tema 1.7. Memannvt u nememanot 4 4 1-3
Memannei. Ocobennocmu cmpoenus amomos u KpUucmaiios. Ilepuoo. cucmema [1] §7.1-7.3
16 Duszuueckue u xumuueckue ceoticmsea memannos. Knaccugpurayus 2/32 2/24 XUM. IeMEHMO8 €)
MEemaiiog no pasiuiHbIM NPUSHAKAM.
Camocmosmenvnas paboma Ne8 Kopposus memannos: xumuueckas u Cxema xopposuu [1]§7.2
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anekmpoxumuyeckas. Cnocoovl 3auumol MEMAai08 Om KOppo3uL.
Hememannel. Oxuciumenvhule u 60ccmanogumenvHule c80UCMEd Ilepuoo. cucmema [1]87.4
17 | Hememannos 6 3a6UCUMOCTIU O UX NOTONCEHUSL 8 PSIOY 2/34 2/26 XUM. D]IeMEHMO8
2AEKMPOOMPUYAMETbHOCIU.
Camocmosmenvnas paboma Ne9 Iousmue o memaniypeuu. Cniagul [1]8§7.3
uepHbie U Ygemmule.
Koncynomayuu no neopeanuueckoti xumuu
PA3JIEJI 2. OPTAHHYECKAA XUMHA 44 34 10
Tema 2.1. OcrosHnble noHAMUA OP2AHUYECKOU XUMUU U MEOPU 6 6 1.3
CIPOEHUA OP2AHUYECKUX COCOUHEHUT }
Ipeomem opeanuueckou xumuu. [lpupoousie, uckyccmeenuvie u Tabn. « PynkyuoH. [1] $8.1
1g | cunmemuueckue opeanuseckue seujecmsa. Cpasnenue opeanuueckux 2136 | 2/28 epynnoly Tabn.
seujecmes ¢ Heopeanuyeckumu. Barenmuocmo. Xumuueckoe cmpoenue «lubpuousayus
KaK NOPSIOOK COCOUHEHUSI AMOMOB 6 MONEKYIIbl N0 6ANCHIMHOCMU. amoma yenepoday
Camocmosmenvras paboma Ne 10 CpasHenue opeanuueckux eeuwecma ¢
Heop2aHu4ecKuMu.
Teopusi cmpoenus opeanudeckux coeounenuti A.M. Bymnepoasa. Tabn. « PyukyuoH. [1] §8.1-8.3
19 Knaccughuxayus opeanuueckux sewgecms. I'omono2u u 20Moao2usl. 2138 | 2/30 epynnoiy Tabn. i
Hauana nomenxnamypor IUPAC. «lubpuousayus
amoma yanepooay
20 Tocmpoenue ¢hopmyn u cocmasnenue Ha38aHull U30MeEPO8 U 20MOIO208. 2140 | 2/32 Memoouueckoe Cocmagume omuem no
obecneyenue pabome
Tema 2.2. Y2ne6000poovt u ux npupooHvle ucCmoYHUKU 10 8 2 1-3
Anxanvl: 2oMon02udecKutl pso, U3oMepus U HOMEHKIAMYpa alKaHo8. Tabn. «'om. psio [1] §9.1
Xumuueckue ceoticmea ankanog (Memana, Imana): 2opeHue, ankanoe» Tabn.
21 | zamewenue, pasznodicenue, oecuopuposanue. Ilpumenenue aikanos Ha 2/42 2/34 «Cmpoenue
0CHOBe CB0liCME memanay Tabn.
«Csoiicmea
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ANKAHO8Y
Ankenvl. Dmunen, e2o nonyuenue. I'omonocuueckuti psio, usomepus, Tabn. [1] §9.2
HOMeHKIamypa ankenos. Xumuueckue coticmea SmuieHa: 2openue, «lomonoeuueckuii
9o | Kauecmsennyle peaxyuu, euopamayusi, norumepusayus. Ilpumenenue oima | 236 P10 ANKEHO8Y,
2MuNeHa Ha OCHO8e CEOLICNG. «Ceoticmea ankeHog
Tabn. «Cmpoenue
ImuneHay
Jlabopamopnan paboma Ne5 Memoouueckoe u | Cocmagumsv omuem no
23 | Anxanvl u ankenvl. H3yuenue ceolicme memana u smuiend. 2/46 2/10 mamepuanbHoe pabome
obecneyenue
Jluenvt u kayuyku. [onsimue o ouenax kax yeneeoo0opooax ¢ 08yMsi Tabn. [1] §9.3-9.4
osotiHbiMu cessamu. Ankunvl. Ayemunen. Xumuueckue ceoticmsa «lomonoeuueckuii
24 ayemunena. Medickiaccosas uzomepusi ¢ arkaoueHamu. 2/48 2/38 PO anKAOUeHo8y,
«Cmpoenue
bymaouena»
Camocmosmenvrasn paboma Nel 1 Hamypanvuwiii u cunmemudeckue [1] §9.3
Kkayuyku. Pesuna.
Apenuvl. benzon. Xumuueckue ceoticmea b6enzona: openue, peaxyuu Taobn. «Cmpoenue [1] §9.5
samewenus Ipumenenue 6en301a Ha OCHOBE CBOUCMS. bensonay,
25 2/50 | 2/40 «Cooiicmea
benzona»
Camocmosmenvrasn paboma Nel2 Ipupoornvle ucmouHuxu Memoo. nocobue [1] §9.6
yene6o00po0os. Ipupoonuiii 2as. Hegpmo. Oxmanosoe uucno 6en3unos u «IIpupoonvie
OKMAaH080e Yucio ouzenbho2o monaued. Koxcoxumuueckoe UCTOYHUKU
npou3600CcmMe0 U e20 NPoOYKYUs. Y21€8000p0008»
Tema 2.3. Kucnopoocooepicawue opzanuyueckue coeOuHeHus 16 10 6 1-3
Cnupmui. Ilonsimue 0 npedenbHbix 00HOAMOMHBIX CHUPIAX. Tabn. [1] §10.1-10.2
26 | Xumuueckue ceovicmea s3manona u nPUMeHeHue IMAHONA HA OCHOBE 2/52 | 2/42 «Pacmeopumocmo
ceoticms. I nuyepun xax npedcmagumeint MHO2OAMOMHbIX CRUPIMOS. cnupmosy,
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Denon. Qusuueckue u XuMU4ecKue ceolUCmed U npumeHeHue enoua. «Cesoticmea
cnupmos,
«Csoiicmea
MHO20AMOMHbIX
cnupmos,
«Csoiicmea ¢henonay,
Jlabopamopnan paboma Ne 6 Memoouueckoe u | Cocmagums omuem no
27 | Cnupmoi. Pacmeopenue enuyepuna 6 600e u g3aumooeticmsue ¢ 2/54 2/12 Mamepuanvroe pabome
euopokcudom meou (11). obecneuenue
Camocmosimenvras paboma Nel3 Ankoeonusm, e2o nocieocmaus u
npedynpesicoetue
Anvoezuovt. [lonamue 06 anvoezuoax. Popmanvoe2uo u e2o ceolicmaa. Tabn. «Cmpoenue [1] $10.3
Honyuenue u npumenenue gopmanrvoecuoa. Gopmanvoecuoay,
28 2/56 | 2/44 .
Taba. «Ceoticmea
anvoezuoosy
Kapb6onosvie kuciomoi. I'omonocuueckuil psio npeoeivbhvix [1]1s5 10.4.1
29 | ooHnoocnoeHbix kapbonosuix kucrom. Ilonyuenue u xumuueckue 2/58 2146
cgolicmea YKCyCcHOU Kuciomol. Boicwue scupnvle kuciomoi.
Jlabopamopnasn paboma Ne 7 Memoouueckoe u | Cocmasumv omyem no
30 Anvoecuovt u kapbonoswvie kuciomol. Kauecmeennas peaxyus na 2/60 2/14 mamepuansHoe pabome
gopmanvoezuo. Ceoticmaa yKCycHoll KUCI0mMbl, obuue co coucmeamu obecneuenue
MUHEPATbHBIX KUCIOM.
Cnoacnvle agpupel u sncupsl. Tlonyuenue cnoxcHvix 3¢pupos peakyueti Tabn. « Cnodcruvle [1] §10.5
31 omepuguxayuu. JKupol kax crodichvie dQupsi. Xumuyeckue ceoicmea 2/62 2/48 a¢hupvl 6 npupoodey
JACUPOB: 2UOPONU3 U 2UOPUPOBANUE HCUOKUX Jicupos. TIpumenenue
JUCUPOB HA OCHOBE CBOUCE.
Camocmosmenvnas paboma Nel4 Cnooschvie a¢pupbl 6 npupoode, ux [1] §10.5
snauenue. Ilpumenenue cnoicnvix 3¢hupos Ha ocnose ceoticms. Moia.
32 Venesoowi. Yenesoowl, ux knaccugpurayusi: Mmonocaxapuobvl (210ko3d, 2/64 2/50 Tabn. [1] §10.6
¢pyrkmosa), ducaxapudwl (caxaposa) u noaucaxapuowvl (Kpaxman u
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Yennonosa). «Knaccugpurayus
Y211e80008»
Camocmosimenvras paboma Nel5 3nauenue yeneo008 6 sHcusot Uno.coobwenue
npUPoOe U HCUZHU HeNI0BEKA.
Jlabopamopnan padboma Ne 8 Memoouueckoe u | Cocmagums omuem no
33 JKupol u yenegoowl. JJokazamenbcmeo nenpedeibHo2o Xapakmepa 2/66 216 mMamepuanvHoe pabome
JHCUOK020 dicupa.  Bzaumoodeiicmeue 2niokosel u caxaposvi ¢ obecneuenue
euopoxcudom meou (11). Kauecmesennas peaxyus Ha Kpaxmai.
Tema 2.4. Azomcooepcawjue opeanuueckue coeounenus. Ilonumepot 12 10 2 1-3
Amunvl. [lonamue 06 amunax. Anugamuveckue amuHvl, ux Tabn. Cmpoenue [1] s11.1
34 Kaaccugurayus u HOMeHKIamypa. AHUIUH, KaK OpeaHuyecKoe 268 | 2/52 AHUTUHA.
ocnoganue. Ilonyyenue anununa uz Humpobensona. Ilpumenenue
AHUIUHA HA OCHOBE CBOUICM.
Amunoxucnomol. AMUHOKUCIOMbL KAK AMPOMEPHbLE Tabn. Cmpyxmypa [1] §11.2-11.3
35 OUDYHKYUOHATbHBIE Op2AHUYeCcKUe COeOUHeHUs. Xumuieckue ceoticmed 2170 2/54 benxa Tabn.
amunoxucnom. benxu. Cmpyxkmypol 6enxos. Xumuueckue ceoticmea «Csoticmea
6enxos. Buonoeuuecrkue gpynxyuu 6enxos. AMUHOKUCTIOMY
Camocmosmenvras paboma Ne 16 Buonozuueckue hpynkyuu Oeixos coobwenue
Jlabopamopnan paboma N 9 Memoouueckoe u | Cocmasums omyem no
36 Pacmeopenue benxog 6 sode. [lenamypayust pacmeopa b6eika KypuHozo 2172 218 mamepuanvHoe pabome
AUYa CRUPMoM, pacmeopamu Coaetl MsdiCenblx Memailos u npu obecneuenue
Ha2pesanuu.
Pewenue sxcnepumeHmanbHuIxX 3a0ay Ha UOEHMUDUKAYUIO Memoouueckoe u | Cocmagums omuem no
37 | opeanuueckux coedunenuii. 274 2/56 Mamepuanvhoe pabome
obecneuenue
Ionumepul. benku u nonucaxapuovl kax 6uononumepsi. Ilnacmmaccei. Memoouueckoe Cocmasumy KoHCnekm
38 Tonyuenue nonumepos peaxkyueti ROIUMEPU3AYUL U NOTUKOHOCHCAYUL. 2176 | 2/58 obecneuenue OPIT
Bonoxna, ux knaccugurayus. Ionyuenue eonoxon. Omoenvhule
npeocmasumenu XuMu4ecKux 60JIOKOH.
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Camocmosmenvrasn paboma Nel7 Tepmoniacmuunvle u pegepam

mepmopeaxmugHsle NIACmMaccyl.

Pacnosnasanue nnacmmacc u 6onoxon. Mmozoeoe sanamue. Memoouueckoe u | Cocmasums omyem no

39 2/78 | 2/60 MamepuanbHoe pabome
obecneuenue
Koncynomayuu no opeanuueckoii xumuu
Hmozo no oucyunnune 78 60 18
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7. XAPAKTEPUCTUKA OCHOBHbIX BUOOBYYEEHOWU OEATENBHOCTU

CTYAEHTOB

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX eNCTBUN)

BaxHenwune XnmMmnyeckue

NMOHATUA

YMeHue aaBaTb onpeaeneHve 1 onepupoBaTth CreayowmumMm XMMnu4eckumm
MOHATMAMM:  BELLECTBO, XUMMUYECKUA 3NEeMEeHT, aTtoM, Monekyna,
OTHOCUTENbHbIE aTOMHasi U MOMeEKyndpHas MaccCbl, WOH, annoTponus,
M30TOMbl, XMMWUYECKasl CBSA3b, 3NEKTPOOTPULATENBHOCTb, BaNEHTHOCTb,
CTeneHb OKUCIMEHUs, MONb, MOMspHas Macca, MOMApPHbIi 00beM
rasoobpasHbiX BeLLECTB, BELLeCTBa MOJIEKYMSIPHOIO U HEMOMEKYIISAPHOIo
CTPOEHMS, PacTBOPbI, ANEKTPONUT M HEINEKTPONUT, 3MEKTponmTuyeckas
avnccoumaumns,  OKUCIUTENb W BOCCTAHOBWUTEMb,  OKUCIIEHME U
BOCCTaHOBMNEHWe, TensoBon 3peKT peakumm, CKOPOCTb XUMUYECKOM
peakuun, KaTanms, XWMWYECKOE paBHOBECWE, YINEepOAHbIA  CKerneT,
PYHKUMOHanbHas rpynna, u3oMepusi, romosnorus

OCHOBHbI€e 3aKOHbl XUMUU

dopMynupoBaHMe 3aKOHOB COXPaHEHUS! MacCbl BELLECTB M MOCTOSIHCTBA
cocTaBa BeLecTB. YCTaAHOBKA MPUYUHHO-CNEACTBEHHON CBA3U Mexay
cogepXaHMeM 3TUX 3aKOHOB U HaMMCaHWEM XUMMUMYECKUX GOopMyn U
ypaBHEHUN. YCTaHOBKA 9BOMIOLMOHHON CYLUHOCTU MEHAENEEBCKON W
COBpeMeHHON hopMynupoBOK nepuogmyeckoro 3akoHa [.M.MeHgeneesa.
Ob6bsAcHEHNE (PM3NYECKOro CMbICNa CUMBOSIMKMA Nepuognyeckon Tabnuubl
xummyecknx anemeHtoB [.M.MeHgeneesa (HOMeEpPOB anemMeHTa, nepuoaa,
rpynnbl) U yCTaHOBKA NMPWYUHHO-CNEACTBEHHON CBSI3UM MEXAY CTPOEHUEM
atoMa W 3aKOHOMEPHOCTSAMU U3MEHEHWUsI CBOWCTB 3NEeMEHTOB U
00pas3oBaHHbIX UMM BELLIECTB B Nepuogax W rpynnax.

XapakTepucTuka 3feMeHTOB ManblX W OonblMX NepuogoB MO UX
nonoxexwuto B Nepnoguyeckon cucteme [1..Mengeneesa

OCHOBHbIle Teopnn xmMmmnmn

YcTaHoBKa 3aBUMCUMOCTU CBOWCTB XMMWYECKUX BeELLEeCTB OT CTPOeHUst
aTomMoB 06pasyoLLUMX X XUMNYECKMX SIEMEHTOB.

XapakTtepucTtuka BaXKHeMNLINX TMNoB XUMWNYECKNX cBa3en 7
OTHOCUTENBHOCTN 3TOW TUMONOTUN.

O6BbACHEHNe 3aBMCMMOCTU CBOWCTB BELLECTB OT UX COCTaBa U CTPOEHUS
KpUCTanIM4yecknx peLueTok.

PoOpMynMpoBKa OCHOBHbIX MOMOXEHUA TEOpUM  SNEKTPONUTUYECKON
aunccoumanmm n xapaktepucTnka B cBeTe 3TOM TEOPUU CBOMCTB OCHOBHbIX
KnaccoB HeOpraHUYeCcKUx coegUHEHUN.

DOpMYynNUPOBKA OCHOBHbIX MOSIOXXEHUN TEOPUU XMMUYECKOTO CTPOEHUS
OpraHM4yeckux COeauHEHWA W XapakTepucTuka B CBeTe 3ToW  Teopumn
CBOMCTB OCHOBHbIX KITACCOB OpraHN4eckux coeanHeHUN

BaxHeWwune BelecTBa
MaTepuarnbl

XapakTepucTuka coctaBa, CTPOEHWUSA, CBOMCTB, NONyYeHUss U NPUMEHEHNS
BaxHenwunx metannos (A w Il A rpynn, anioMuHus, xene3a, a B
€CTECTBEHHO-HAYYHOM Mpodune n HEeKoTOopbIX d-3NEMEHTOB) M UX
COeANHEHUN.

XapakTtepucTka coctaBa, CTPOEHUS, CBOUCTB, NOMyYEeHUs N NPUMEHEHNs
BaxHenwux Hemetannos (VI A, VIIA, VIA rpynn, a Takke asota u
docdopa, yrnepoga W KpemMHusi, BOOOPOAA) U UX  COEAUVHEHUN.
XapakTepucTuka coctaBa, CTPOEHUS, CBONCTB, NOMyYEeHUss U NPUMEHEeHUs
BaXKHeMLUNX KNnaccoB yrneBofopooB (ankaHoB, LMKNoankaHoB, ankeHoB,
ankMHOB, apeHOB) M UX Hanbornee 3HAYMMbIX B HAPOAHOXO3SAWCTBEHHOM
nnaHe npeacraBuTenen.

AHanormyHas xapakTepucTuvka BaXKHEWWuX npeacTaBuTenen  Apyrux
KNaccoB OpraHM4Yyeckux COeAWHEHW: MeTaHomna W 3TaHomna, CIOXHbIX
3chmpoB, XUpoB, Mbif, anbaeraoB (hopmanbgerngoB u auetansgervaa),
KETOHOB (aLeToHa), KapOOHOBLIX KUCHOT (YKCYCHOW KUCMOTbl, Ans
€CTEeCTBEHHO-Hay4yHOro npodunsg npeacrasButenei Apyrux  Knaccos
KACMOT),  MOHOCaxapuaoB  (rfoKO3bl),  AMcaxapugoB  (caxaposbl),
nonucaxapugoB (Kpaxmana u Lennionosbl), aHwunuMHa, amnHOKWUCIIOT,
GenKoB, NCKYCCTBEHHbIX U CUHTETUYECKMX BOJIOKOH, Kay4yKOB, Nriactmacc

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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lNpoposmkeHue

CopepxaHue obyyeHus

XapakTepucTMKa OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeCTBUN)

Xnmuyeckum
CUMBOIMKA

A3bIK n

Wcnoneb3oBaHne B yyebHOW U npodeccroHanbHon
XUMUNYECKNX TEPMUHOB U CUMBOJTUKM.

HasBaHne un3y4yeHHbIX BeLeCTB MO TPWUBMANbHOW WUAW MeXOyHapoaHOW
HOMEHKNaType u OTpaxeHue cocTaBa I3TUX COEOMHEHUMN C MNOMOLLbIO
XUMUYECKUX popmyn.

OTpaxeHne XMMUYECKMX MPOLIECCOB C MOMOLLbIO YPaBHEHUN XUMUYECKUX
peakummn

neATenbHOCTU

Xumunyeckue peakuuun

O6bsiCHEHME  CYLWHOCTM  XUMMYECKMX npoueccoB. Knaccudukaums
XUMWYECKMX peakuMn MO pasfnuyHbiM MNpU3HaKaMm: YUCIy W COCTaBy
NPOAYKTOB W peareHToB, TennoBoMy addekTy, HanpaeneHuwo, ase,
HanMMuuKl KaTanuaatopa, WM3MEHEHWUI0 CTEMNeHen OKUCIEHUSI 3NEMEHTOB,
ob6pasyowux BeLlecTsa.

YcTaHoBKa NpuM3HakoB OOLLEro M pasnMyHoro B TUMONOMMM peakumn and
HeopraHM4yecKkom u opraHudeckon xummuu. Knaccudumumkaums Belects U
NMPOLIECCOB C TOYKM 3PEHUSA  OKUCIEeHUsA-BOCCTaHoBneHusi. CocTtaBneHve
YypaBHEHU peakuuin C NOMOLLBIO METOAA 3NEKTPOHHOro 6anaHca.
OObsACHEHNE 3aBUCMMOCTM CKOPOCTU XMMUYECKOW peakuun U MOroXeHus
XMUMMYECKOTO paBHOBECUS OT pasnmyHbIX (hakTopoB

Xumunueckum JKCNnepumMeHT

BbInonHeHne XMMMUYECKoro JKCnepunmeHTta B MNOJIHOM COOTBETCTBUN C
npasunamMmu ©esonacHoctn. HabntogeHwue, d)l/IKcaU,I/IFI n onmcaHue
PeE3yNbTaToB NPOBEAEHHOIo 3KCNepnmMmeHTa

Xumunyeckas nHdopmaumsa

lNMpoBegeHne CaMOCTOATENbHOIO MOUCKA XMMUYECKOM WHdopMauum c
MCMONb30BaHMEM Pa3fNYHbIX WUCTOYHWMKOB (Hay4HO-MOMNYNSPHbIX W3AaHWA,
KOMMblOTEePHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa).

Mcnonb3oBaHne KOMMbIOTEPHBIX TeXHonorui ans obpaboTku u nepegayn
XUMMYECKON MHOPMALIMK 1 ee NpedcTaBneHns B pasnnyHbix oopmax

Pacyetbl No XMMUYECKUM
¢opmynam n ypaBHEeHUSAM

YcTaHOBKa 3aBUCMMOCTU MeXAY KayeCTBEHHOM U KONMYECTBEHHOMN
CTOPOHaAMM XMMWYECKMX OOBLEKTOB U npoueccoB. PelueHne pacyeTHbIX
3agay no XMMu4yeckum opmMysiaMm 1 ypaBHEHUAM

MpodunbHoe 7]
npod)eccuoHanbHo
3Hauumoe copepxaHue

OBBbACHEHNE XUMUYECKUX SBMEHUIN, NPOUCXOAALMX B npupoae, bbiTy n Ha
Npon3BOACTBE.

OnpepeneHne BO3MOXHOCTEN MPOTEKaHWUS XUMUYECKUX MpeBpaLleHui B
pPasnMyHbIX YCMOBUSIX.
CobGniogeHvne  npaBun
OoKpyXatoLlen cpefe.
OueHka BNUAHUS XMMUYECKOro 3arpsisHeHWst OoKpyXaiowehn cpeabl Ha
OpraHn3m YerioBeka v Apyrue XvBble OpraHu3mel.

CobntogeHve npasun 6e3onacHoOro o6paLleHnsi C roprYUMM U TOKCUYHBIMU
BelecTBamu, nabopaTopHbIM 060pyAOBaHMEM.

9KOJ10Ir’nM4ecKkun rpamMoTHOro nosegeHua B

lMogrotoBka pacTBOPOB 3adaHHOW KOHUeHTpauuu B OblITy K Ha
npou3BoaCTBeE.
KpuTnyeckas oueHka [OOCTOBEPHOCTUM  XMMWYECKOW  MHopMauuu,

I'IOCTyI'IaI-OLLleVI M3 pa3HbIX NCTOYHNKOB
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8. YHEBHO-METOANYECKOE U MATEPUAJIbHO-TEXHWYECKOE
OBECIMNEYEHUE NMPOIrPAMMbI YHEBHOU AUCLUUNNUHDBbI «XUMUA»

Hanunune nomewieHnin: Ne 1413 kabuHeT Xumuu.

O6opynoBaHue yvyebHoro kabuHeTa:

KomnnekTt mebenn ansa ydebHoro npouecca.

CpenctBa obyyeHus: [locka knaccHasi, HarnsagHble nocobus (cxembl, Tabnuupl, Wwa-
poOCTepXXHeBble MOAEeNN MOMEKYN), XMMUYecKkasa nocyaa, XMMnu4eckme peakTushbl,

aBTOPCKMUIA KOMMSEKT KOMMNbIOTEPHbIX NPe3eHTaunN.

MynbTumeguiiHoe obopynoBaHue: HoOyTOyK, NPOEKTop.

MporpammHoe obecneyeHune: Microsoft Volume Licensing Service Center, Kog co-
rmawenna V9002148, ¢ 30.06.2016 no 30.06.20222; JIMUEH3NOHHBIN cepTudukaT
Ne17EO-171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 no
13.03.2020 e

PEKOMEHOYEMAA NIUTEPATYPA
Ona ctyaeHToB

1. NabpuensH, O. C. Xumnsa gns npodeccmn n cneuynanbHOCTEN €CTECTBEHHO-
Hay4Horo npoduns: yyebruk ana Cro - M. : Akagemusa, 2018.

2. Epoxun HO.M., KoBanesa W.b., Xumus ana npodeccui n cneumanbHOCTEN TeX-
HWYECKOrO N €CTEeCTBEHHO-HAY4YHOro npodunen, [AnekTpoHHbin pecypc]: 2018 —Mockea:
Akagemus, 2018. - on-line

3. XomyeHko, . . Obwasa xmmusa : y4ebHunk gnsa cpeq. npodp. obpasosaHnsa M. :
Hoasi BonHa, 2017.

Ona npenogaBaTenen

1. ®egepanbHbir 3akoH 0T 29.11.2012 Ne 273-d3 «O6 obpasoBaHun B Poccuickom
depepaummy.

2. MNpukas MuHucTtepctea obpasoBaHus M Haykn PP ot 17.05.2012 Ne 413 «O6
yTBEpXaeHun pegepansHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa CpeaHero
(nonHoro) obuero o6pasoBaHUsA».

3. MNpukas MuHuctepctBa obpasoBaHus N Hayku PP ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B lNpukas MuHucTepctBa obpasoBaHus u Haykm P® ot 17.05.2012
Ne 413 “O6 yTtBepxaeHun denepanbHOro rocygapCTtBEHHOro 06pa3oBaTenbHOro
cTaHgapTa cpeaHero (nonHoro) obuwiero obpasoBaHns”™».

4. MNpuka3d MuHuctepcTBa obpasoBaHus n Haykm P® ot 31.12.2015 Ne 1578 «O

BHECEHMM M3MEHEHUN B dhedeparnbHbll rOCYyAapCTBEHHbLIM 0Bpa3oBaTenbHbIM CTaHAapT
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cpegHero obuiero obpasoBaHus, yTBEPXKAEHHbBIN Npukasom MuHUCTepcTBa 0Opa3oBaHus
n Haykn Poccunckon degepaumm ot 17 mast 2012 Ne413».

5. MNMpnmepHas ocHoBHasA obpasoBaTenbHas nporpaMmma cpegHero obuiero obpaso-
BaHuA, ogobpeHHasa pelueHnem deaepanbHOro y4ebHo-MeTogmyeckoro o6beanHeHus no
obuemy obpasoBaHuto (MpoTokon oT 28 mtoHsa 2016 r. Ne2/16-3)

6. NMucemo [lenapTameHTa rocygapCTBEHHOW MOAUTMKM B cdepe MOArOTOBKU
pabounx kagpos n AMNO MuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHgaumm
no opraHusaumMm nonyvyeHuss cpegHero obuero obpasoBaHus B npegenax OCBOEHMS
obpasoBaTtenbHbIX NporpamMm cpegHero npodeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuiero obpasoBaHuna ¢ y4eTom TpeboBaHUN heaepanbHbIX rocyAapCTBEHHbIX
obGpasoBaTenbHbIX CTaH4APTOB M Nony4YaemMon npodeccun nnm cneumanbHOCTU CpeaHero
npoceccruoHanbHOro obpasoBaHNA».

OneKTpPOHHbIe OOpa3oBaTefibHble pecypcChbl

1. OBC «Book.ru», https://www.book.ru

2. 36C « OPAUT»https://www.biblio-online.ru

3. 3bC «Akagemusay, https://www.academia-moscow.ru

4. N3paTtenbcTBO «JlaHby, https://e.lanbook.com

5. ONeKTpoHHO-6nbnnoTeyHas cuctema «YHuBepcuTeTckas bubnuoTteka
OHNanH», https://www.biblioclub.ru

UHTepHeT-pecypchbl

www. pvg. mk. ru (onumnmnaga «lMokopu BopobbeBbl ropbi»).

www. hemi. wallst. ru (ObpasoBaTenbHbIn canT ANs LWKOSIbHUKOB « XUMUS»).

www. alhimikov. net (ObpasoBaTenbHbIN cCanT ANs LWKOSNbHUKOB).

www. chem. msu. su (3nekTpoHHasa 6ubnunoTeka No XMMun).

www. enauki. ru (MHTepHeT-u3gaHve ang ydmtenen « ECTeCTBEeHHbIE HayKny).

www. 1september. ru (MeTognyeckas raseta «llepBoe ceHTA0pPs»).

www. hvsh. ru (XypHan «XuMus B LLKOSIE»).

www. hij. ru ()KypHan «XuMus 1 XU3Hb»).

www. chemistry-chemists. com (3neKTPOHHbIN XXypHan « XUMUKN N XUMUS»).

9. NNMAHUPYEMbIE PE3YJIbTATbI U3YYEHUA YHYEBHOIO NMPEAMETA.

KOHTponb M oOueHKa  pe3ynbTaToB  OCBOEHMSI  Yy4ebHOW  OUCLMNIUHBI
OCYLLECTBNSAETCS npernogaBaTenieM B MPOLEcce NpoBeaeHUs MPakTUYEeCKUX 3aHATUN U

nabopaTtopHbix paboT, TecTUpoBaHUS, a Takke BbINONHEHUS  obyyatoLmmmcs
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NHAMBUAYanbHbIX 3a4aHUN, MPOEKTOB, UCCIeaoBaHMUNA.

Pe3ynbTatbl 06y4eHusi

MpeameTHbIE

MeTanpeameTHble,
JFINYHOCTHbLIE

®dopMbl U MeTOAbI KOHTPOMA U OLIEHKN
pe3ynbTaToB 06Yy4YeHUs

yMeTb:

HasbiBaTb: M3yYeHHbIE BELLECTBA MO TPUBMANBHOW UNN YCTHbIV n NUCbMEHHBIN

MeXxayHapoAHOM HOMEHKNaType; anddepeHLNpOBaHHbIN onpoc,

OK1- OK7 nposepka BbIMONTHEHUSA OOMaLLIHUX
OK9-OK 11 3agaHui, obyyawlmne 1 NpoBEPOYHbIE

camocTosTenbHble  paboThl,  3awuTa
nabopaTtopHbIX pabor, TecToBble
3agaHus

onpefensaTtb: BaneHTHOCTb W  CTENEHb  OKWUCIEHUS NUCbMEHHbIN AnddepeHUnpoBaHHbIV

XUMUYECKNX SMEMEHTOB, TUM XUMWYECKOW CBA3N B onpoc, npoBepka BbIMOJTHEHUS

COeOVHEeHNsAX, 3apsi[ UOHa, XapakTep cpefbl B BOOHbIX OK1- OK7 OOMallHUX  3afaHuiA, oby4valowme wu

pacTeopax  HeopraHM4eckux " OpraHnyeckmx OK9-OK 11 NpOBEPOYHbIE paboThl, 3awmTa

COEeAVHEHUN, okucnuTenbs n BOCCTaHOBUTEb, nabopaTtopHbIX pabor, TecToBble

NPUHAANEXHOCTb  BELWeCTB K  pas3HbiM  Krnaccam 3agaHns

HEOPraHN4YeCKNX 1 OpraHNYeCcKUX COeANHEHNN;

XapakTepu3oBaTb: 3MIEMEHTbl MarblX NepuoaoB MO WX obydyatolime 1 npoBepoyHble paboThl,

nonoxexnuto B [epuogndeckonr  cucteme  O.U. 3awmTa nabopaTopHbIX paboT, TecToBble

MeHaeneeBa; obLime XxMMU4eckMe CBOWCTBA METAaISOoB, OK1- OK7 3agaHus

HEMETasnoB, OCHOBHbIX KIIACCOB HEOPraHM4eckux v OK9-OK 11

OpraHMYecKnx COEAVHEHWUN; CTPOEHWE U XUMUYECKMEe

CBOMCTBA WU3YYEHHbIX HEOPraHWYeCKMX N OpPraHUYeCcKUX

COEANHEHWI;

0ObACHATL:  3aBMCMMOCTb CBOWCTB BELUECTB OT MX YCTHbIV n NUCbMEHHBIN

cocTaBa W CTPOEHMS, NPUpPOdY XMMMWUYECKON CBSA3M AndepeHUNpPOBaHHbI onpoc,

(MOHHOM KOBaneHTHOW, MeTannM4eckon 1 BOAOPOLHON), OK1- OK7 nposepka BbIMONHEHUS JoMaLLHKX

3aBUCMMOCTb  CKOPOCTU  XMMMYECKOW  peakumm U OK9-OK 11 3agaHui, obyvalolme M NpoBEepPOYHbIE

NoNoXeHNe XUMUYECKOrO PaBHOBECUSI OT PasfUYHbIX paboTbl, 3awuTta nabopaTopHbIX paboT,

aKTopOB; TECTOBbIE 3aaHus

BbINOSTHATb XUMUYECKUI 3KCMEPUMEHT: no YCTHbIN n NMNCbMEHHBIN

pacnosHaBaHuio Ba)KHe'I7IIJJVIX HeopraHmyecknx v OK1- OK7 anddepeHUnpoBaHHbI onpoc,

OpraHNYeCcKUX COeNHEHUIA; OK9-OK 11 nposepka BbINONTHEHUSI OOMaLLHUX
3ajaHuii, 3awmTa nabopaTopHbix paboT,
TECTOBblE 3afaHuns

NpoOBOOUTL:  CaMOCTOSITENbHBLIA  MOUCK  XMMMWUYECKON npoBepka BbINOJIHEHUS OOMaLLHUX

MHcpopMaLmm c MCMNONb30BaHNEM pasnuyHbIX 3agaHui, 3awwmTa nabopaTopHbIX paboT

MNCTOYHUKOB (Hay4HO-NoNyNApHbIX n3aaHun, OK1- OK7

KOMMNblOTEpHbIX 6a3 AaHHbIX, pecypcoB WHTepHeTa); OK9-OK 11

MCMOMb30BaTb  KOMMbIOTEPHbIE  TEXHOMOrMM AN

06paboTkn 1 nepepayn XxMMm4eckon MHdopmauum n ee

npeAcTaBneHnst B pasnnyHbix opmax;

CBA3bIBaATH: N3y4eHHbIN MaTepuan Cco  CBOeWn OK1- OK7

npoceccrMoHanbHON AeSATENBHOCTBIO; OK9-OK 11
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lNpoposmkeHne

PesynbTaTbl 06y4eHus

MpeameTHble

METaHpeAMeTHbIe,
JINYHOCTHbIE

®opMbl U METOAbI KOHTPOTSA U OLIEHKU
pe3ynbTaToB 0Gy4YeHus

peluaTb: pacyeTHble 3afaym Mo XUMUYECKUM chopmyram
1 YpaBHEHUSIM;

nposepka BbIMOMHEHN  [OMaLLHUX
3afaHui, 3almTa nabopaTopHbIX paboT

MCNonb30oBaTb MNPUOOPETEHHbIE 3HaHUS U YMeHus1 B
NPaKTU4EeCKON AeATENbHOCTN U NOBCEAHEBHOMN XU3HMU:

e ans obbsACHEHMSA XUMUNYECKNX SABMNEHUN,
npoucxoasaLmx B npupoae, 6bITy 1 Ha NPOM3BOACTBE;

* onpegeneHns BO3MOXHOCTU NMPOTEKAHUSA XUMNYECKNX
NpeBpaLLeHNA B PasfUYHbIX YCIOBUAX W OLEHKM WX
rnocneacTBui;

aMUHOKMCNOThLI, Benku, NCKYCCTBEHHbIE N CUHTETUYECKNE
BOJ1OKHa, Kay4yKu, niactmMmacchbl

*  3KOJOrM4ecKu rPamMoTHOrO noeseaeHus B

OKpy>KaloLLen cpeae; OK1- OK7

*  OLEHKM BINNAHMA XMMMYECKOro 3arps3HeHns OK9-OK 11

OKpY>KaloLLen cpefbl Ha OpraHM3m 4enoseka W apyrve

XVBblE OpraHn3Mbl;

» Bes3onacHoro obpalleHust ¢ roproYMMM N TOKCUYHBLIMU

BeLlecTBaMu u nabopaTopHbiM 060pyaoBaHMEM;

*  MPUrOTOBINEHNS] PacTBOPOB 3a4aHHOWM KOHLEeHTpaLmu

B ObITY M Ha NPOU3BOACTBE;

*  KPUTUYECKOW OLEHKU [OCTOBEPHOCTM XMMMUYECKON

MHdOpMaLmK, NOCTyNarLLen 3 pasHblX UCTOYHMKOB.

BaXkHeNLwmne XUMmUyeckne NOHATUS: BELLECTBO, npoBepka BbINOMHEHMS OOMaLLHNX

XUMUYECKUA SNEMEHT, aTOM, MOfeKyrna, OTHOCUTENbHbIE 3ajaHui,  XMMUYeckue OWKTaHTbI,

aToMHas M MOMeEeKyrnsipHas Macchbl, WOH, annoTponwus, obyyatoLme n NPOBEPOYHbIE

M30TOMbl, XMMUYECKasi CBSA3b, 3NEKTPOOTPULATENBHOCTb, camocTosTenbHble paboTbl, TECTOBble

BaNieHTHOCTb, CTEMEHb OKWUCMEHUsl, MOJSlb, MOJsipHas 3a4aHns, OTYETbI MO CaMOCTOSITENbHbLIM

mMacca, MOMspHbIi 00bem rasoobpasHbiX BeLLecTs, paboTtam

BELlecTBa  MOMEKYNAPHOro U HEeMOISEeKynsApHOro OK1- OK7

CTPOEHUsl, PacTBOPbl, 3JMEKTPONUT U  HEINEKTPONWT, OK9-OK 11

3NEKTPONUTMYECKas  guccoumaumnsi, OKUCIUTENb U

BOCCTAHOBUTEMNb, OKUCINEHWE U  BOCCTAHOBIEHME,

TennoBon 3dekT peakuun, CKOpPOCTb XUMWUYECKOMN

peakumm, Katanus, XUMUYecKoe paBHOBecue,

yrnepoaHbIn ckener, yHKUMOHanbHas rpynna,

M30Mepusi, TOMOSIorus;

OCHOBHbIE 3aKOHbI XUMUU: COXPAHEHMA MacChl BELLECTB, OK1- OK7 nposepka BbIMNOMHEHMUS OOMaLLHUX

NOCTOSIHCTBA COCTaBa BellecTB, [lepnoamMyeckmin 3akoH OK9-OK 11 3agaHui, 3awwmTa nabopaTopHbIx paboT

0.U. MeHpgeneeBa;

OCHOBHble  TEOPMM  XMMMUM;  XMMMUYECKOM  CBSI3M, nposepka BbINOJIHEHUS] AoMaLLHUX

ANEKTPONUTUYECKON anccoumnaumm, CTpPOEHMS 3afaHui,  XUMUYeckune OVKTaHThI,

OpraHMYecKnx 1 HeOpraHNYeCKNX CoeanNHEHWN; OK1- OK7 obyyatoLme n NpOBEPOYHbIE
OK9-OK 11 camocTosTenbHble paboTbl, TECTOBble

3a0aHnsi, OTYETHI MO CAMOCTOATENbHBIM
pabotam

BaXHeMWMe BeWecTBa W Marepuarnbl: BaXHewlwune OTYETHI MO CaMoCToATENbHbIM paboTam,

MeTannbl W ChNNnaBbl, CepHasl, consHas, asoTHas W noaroToBka u 3awuTa pedepaToB

YKCyCHasi KucrnoTbl; GnaropogHble rasbl, BOAOPOA, TekyLmMin KOHTPONb B hopme:

KNUCNopoAd, ranoreHbl, LEenoYHble MeTannbl; OCHOBHbIE, v’ camocTosiTeNnbHbIX paborT;

KMCNOTHblE U amMdoTepHble OKcuabl U  MOPOKCUAbI, v' nabopaTtopHbIX paborT;

LLeNnoYN, YIMEKUCTTbIA U YrapHbI rasbl, CEPHUCTLIN ras, v/ TemMaTU4ecKux TECTOB;

amMMuak, BoAa, MPUPOAHbIN ras, MeTaH, 9TaH, 3TUMEH, OK1- OK7 v XUMMWYECKUX OVKTAHTOB;

aueTurneH, xnopug Hatpus, kapboHaTt un rugpokapboHat OK9-OK 11 v\ KOHTPONnbHbIX paboT no Temam

HaTpus, kKapboHaT n cdocdat kanbums, 6eH30, MeTaHonN y4yeBHOW ANCUMMITNHBI.

M 9TaHon, CrnoxHble  3dupbl, XWpbl,  MbIna, WToroBbin KOHTpOIb B dopme

MOHOcaxapuabl (Fnioko3a), Aucaxapuabl (caxaposa), AnddepeHUMPOBaHHOMO 3a4eTa.

nonucaxapvabl (KpaxMan W Uennonosa), aHumuH,
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