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1. NOACHUTEJIbHAA 3ANMUCKA

Mporpamma obLieobpasoBaTenibHON y4yebHom ANCLUNNNUHBI «XumMna»
npegHasHayeHa [Ona  M3YyYeHuss XMMUKM B NpodieccuoHarnbHbiXx  0bpa3oBaTesibHbIX
opraHmnsaumnax CI1O, peanuaylowmx obpasoBaTenbHyl nporpammy cpegHero obuiero
obpas3oBaHMs B npefeniax OCBOEHMS OCHOBHOW MpodeccuoHanbHonM obpasoBaTenbHOM
nporpammbl  CMNO (OMNOIM CI1O) Ha 6a3e ocHoBHOro obuiero obpasoBaHus npwu
noaroToBke cneumanucTos cpegHero  3BeHa no cneunanbHOCTHU 35.02.11
«lMpombiwneHHoe pbIGONOBCTBOY.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun OIrOC cpegHero obuiero
obpa3oBaHus, NpeabsaABnAeMblX K CTPYKTYpe, COAEPXKaHUK M pesynbTaTaM OCBOEHUS
y4yebHOM AnCUMNNHBL «XMUS», B COOTBETCTBMM C PekomeHgauusMm no opraHusauuu
nonyyeHnss cpegHero obuwero obpasoBaHus B npefenax OCBOEHUA obpasoBaTenbHbIX
nporpaMmm cpegHero npodeccmnoHanbHoro obpasoBaHna Ha 0ase OCHOBHOro obuiero
obpasoBaHus ¢ y4eToM TpeboBaHUN deaepanbHbIX roOCyaapCTBEHHbIX 06pa3oBaTenbHbIX
cTaHOapToB U nosly4aemomn npodpeccun Wnu  cneuuanbHOCTU  cpefHero
npoceccrnoHanbHoro obpasoBaHus (NMcbMo [lenapTaMeHTa rocygapCTBEHHON NONNTUKA B
cthbepe noarotoBkn paboumnx kagpos n AMNO MuHobpHaykm Poccun ot 17.03.2015 NeO6-
259), ), c yuyeTtom [MprmepHO OCHOBHOM 0BpasoBaTeNbHOM NporpaMmmMbl CpegHero obLuero
obpasoBaHusa, 0Oo0OpeHHOM  pelueHneM  dedepanbHoro  y4ebHO-MeTogMyeckoro
ob0beanHeHus no obemy obpasoBaHuto (MPoTokon oT 28 utoHs 2016 r. Ne 2/16-3).

CogepxaHue nporpaMmbl «XMMUS» HaNpPaBfeHO Ha [OOCTMXKEHME CrnegyloLmx
Lenen:

e opmupoBaHme y oBy4arOLINXCA YMEHUSA OLEHMBaTb 3HAYMMOCTb XMMUYECKOro
3HaHWSA AN KaXKAoro YenoBeka;

e dopMmpoBaHne y 0By4valroLMXCA LENOCTHOrO NpeAacTaBfeHNs O MUPE U Ponun
XMMUN B CO30aHWM COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTUHbI MUPA; YMEHUS OOBSACHSATb
00beKTbl M MPOLIECChl OKpYXXatoLlen AEeUCTBUTENbHOCTU: NPUPOLHOM, COLMANbHOW, KyNbTYPHOR,
TeXHU4YecKomn cpenbl, — UCNoIb3yAa O5nA 3TOro XMMmn4yeCckmne 3HaHuA;

e pasBuTME Yy OOy4aloLINXCS YMEHUN pasnuyaTb (PakTbl M OLEHKW, CPaBHMBATb
OL/eHO4HbIE BbIBOAbI, BUOETb UX CBA3b C KPUTEPUAMUN OLIEHOK U CBA3b KPUTEPUEB C onpep,eneHHoM
CMUCTEMOW LieHHOCTEeN, hopMynunpoBaTb U 060CHOBbLIBATb COGCTBEHHYIO MO3ULNIO;

e npuobpeTteHne obyyaroLwmnmMmca onbiTa pasHoObpasHOM AeATENBbHOCTU, NO3HAHNSA
N CaMONO3HaHu4A; Krko4YeBbIX HaBbIKOB, UMEKWLWUX YyHUBEpPCalnbHOE 3Ha4dYeHune O5nA pasfinyHbIX
BNOOB AOeATeJIbHOCTU (HaBbIKOB peweHuns npo6neM, NPUHATUA peLLIeHI/II7I, NMOUCKa, aHanmsa u
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006paboTkn mMHdopMaLUN, KOMMYHUKATUBHbLIX HaBbIKOB, HaBbLIKOB W3MEPEHWUN, COTPyAHUYECTBA,
©e3onacHoro obpalleHunsi ¢ BewecTtBammn B MOBCEAHEBHOM XN3HN).

B nporpammy BKMAOYEHO COAEp)XaHME, HarnpasfeHHOe Ha dopMUpoBaHNE Yy
CTYOEHTOB KOMMETEeHUUN, Heobxoammblx Ans kadectBeHHoro ocBoeHusa OlMOIM CMO Ha
6ase ocHOBHOro obuiero obpasoBaHMa C NofyvYeHMeM cpegHero obuiero obpasoBaHus;
nporpaMmmbl NOArOTOBKU cneunanmcToB cpeaHero 3seHa (MMNCC3).

Mporpamma MOXeT MCNosib30BaTbCA apyrumm npodeccnoHarnbHbIMU
obGpasoBaTenbHbIMM  OpraHu3auusaMu, peanuaylowmMmmn obpasoBaTesibHyl0 nporpaMmmy
cpenHero obuwero obpasoBaHunsa B npegenax ocsoeHns OOl CIO Ha 6a3e OCHOBHOro

obuiero obpasoBaHus (MMCC3).

2. OBLUAA XAPAKTEPUCTUKA YYEBHOW AUCLIUMNUHbI «XUMUA»

XvuMmna — 3TO Hayka O BellecTBax, WX COCTaBe W CTPOEHUW, CBOWCTBAX W
npeBpalleHnsx, 3Ha4YeHUNn XUMUYECKMX BeLecTB, MaTepuanoB W NpPOLECCOB B
NpPaKTUYECKON AeATeNbHOCTM YeroBeka.

CopepxaHue obLieobpasoBaTenibHON y4ebHON ANCUMMANHBI «XUMUS» HanpasreHo
Ha ycBOeHue 00y4aroLMMMCA OCHOBHbIX MOHATUN, 3aKOHOB U TEOPUI XUMUK; OBNageHue
YMEHNAMN HabnogaTb XUMUYECKNE SBNEHUS, MPOBOAUTb XUMWYECKUA SKCMEPUMEHT,
NpoOuM3BOAMUTL pacyeTbl Ha OCHOBE XUMUYECKUX OpMyn BeELECTB M YypaBHEHUN
XUMNYECKUX peaKLunM.

B npouecce u3yyeHnsa xumum y oOyyalolmxcsa pasBMBalOTCA MO3HaBaTeSbHbIE
WHTEpPECbl W WHTENneKTyanbHble CNOCOBHOCTN, NOTPEOGHOCTM B CaAMOCTOSITENbHOM
npuobpeTteHnss 3HaHMM MO XUMUMM B COOTBETCTBMM C BO3HUKAKOLLIMMU KU3HEHHBbIMU
npobnemamm, BocnutbiBaeTcsi 6epexkHoe OTHOLWLEeHUs K npupoae, NoOHMMaHue 340POBOro
obpasa Xn3HK, HeoBXoANMOCTM NpeaynpexaeHnsa ABneHun, HaHOCALWMX Bpea 340POBbH
n okpyxawowen cpege. OHM ocBaMBalOT MNpuMeMbl rpamMoTHOro, ©esonacHoro
NCNONb30BaHMUS XUMUYECKUX BELLECTB U MaTepuarnoB, NPUMEHSAEMbIX B ObITy, CENbCKOM
X0381CTBE U Ha NPOM3BOACTBE.

Mpn  cTpykTypupoBaHuM  cogepxaHuss  obuieobpasoBaTenibHOM  yyeBHOM
ANCLUMNIIMHBbL ANs Npod)ecCcuoHanbHbiX 0OpasoBaTeNbHbIX OpraHM3auui, peanuayowmx
obpasoBaTtenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npenenax OCBOEHMS
Onomn Cro Ha 6ase ocHoBHOro obuwero obpas3oBaHus, yunTbiBanacb OObEKTUBHAsA
peanbHOCTb — Hebonbwon 00beM 4acoB, OTMNYLWEHHbIX Ha W3y4YeHue XUMUN U

cTpemMneHne MakCnMMmaribHO COOTBETCTBOBATb UOeEAM pa3BMUBaAOLLErO 06yLIeHI/IF|. I'IoaTomy
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TeopeTu4eckme BONPOChl MakCMManbHO CMELLEHbI K Hayarny n3yvyeHus AUMCUUNINHLI, C TeM
4yTOObLI MocneayloWmnn akTnyecknin matepmarn paccmaTpuBancs Ha OCHOBE M3YYEHHbIX
TEopUMn.

Peanusauua geoykTMBHOrO noaxoda K U3y4eHUK0 XMMWUW CNocoBCTBYET pasBUTUID
Takux JIOrMYEeCcKMX oOnepaumin  MbIMEHUS, KakK aHanuM3 u CcuHTe3, o6oblieHne un
KOHKpeTu3auus, CpaBHEHME 1 aHarnorus, cuctemaTmnsaums u Knaccugukaums m ap.

M3yyeHne xumumm B npodpeccunoHanbHbiX 0bpasoBaTenbHbIX OpraHuM3auumsx,
peanuaylowmnx obpasoBaTenbHyl0 nporpammy cpegHero obuwero obpasoBaHus B
npegenax ocsoeHnsa OOl CI1O Ha 6a3e ocHOBHOro obLiero obpasoBaHus, UMEET CBOM
0COBEHHOCTN B 3aBUCUMMOCTM OT npochunsa npodeccuoHanbHoro obpasoBaHus. 3TO
BblpaXkaeTcsl B coAepXaHun obyyeHusi, KOfiM4ecTBe 4acoB, BblAeSNiieMbIX Ha U3yveHue
OTAENbHbIX TEeM NporpamMmmsl, rnybuHe nx ocsoeHus obyyarwmmmncs, obbeme 1 xapakrepe
NPaKTUYECKNX 3aHATUI, BUAAX BHEayAUTOPHOM CaMOCTOATENbHOW paboTbl CTYAEHTOB.

Mpn oceBoeHun cneumanbHocten CI1O  ecTecTBEHHO-HaAy4yHOro npoduns
npodgeccuoHanbHOro obpasoBaHus XUMUA u3yyaeTcs Ha 6asoBoMm ypoBHe OIOC
cpeaHero obuero obpasoBaHus.

B copepxaHun y4ebHOM AOUCUMNIMHBI ONsi €CTECTBEHHO-HayyYHoro npoduns
npodeccnoHanbHO 3Ha4YUMbIN KOMMOHEHT He BblAeneH, Tak Kak BCe ero cogepxaHue
ABMSEeTCA MPOMUNBHO OPUEHTUPOBAHHBIM W HOCUT NPOdIECCUOHANBbHO 3HAYUMbIN
Xxapakrtep.

B npouecce wu3ydeHUs XuMum  TeOpeTUMYECKME CBEAEHUS  LOMOJSTHAKTCSH
AEMOHCTpaumMsaMu,  nabopaTopHbIMM  OMbITAMU U NPAKTUYECKUMU  3aHATUSIMU.
3HauMTenbHOe MeCTO OTBOAMTCA XUMW4YecKoMy akcnepumeHTy. OH  OTKpbiBaeT
BO3MOXHOCTb (bopMUpoBaTb Yy OOy4alowMXcsa crneumnanbHble npeaMeTHble YMEHUS:
paboTaTb C BeLLeCTBaMu, BbINOHATb NPOCTbIE XMMUYECKNE OMbIThbI, y4nTb 6e30nacHoMy 1
9KOMOrnMyeckn rpamoTHOMy obpalleHuno ¢ BelwecTBamu, MatepuanaMmm M npoueccamun B
ObITY 1 Ha NPON3BOACTBE.

[Ana opraHMsaumm BHeayOUTOPHOW CaMOCTOSATENbHOW paboTbl  CTyOEeHTOB,
oBnagesawowmnx  cneymnanbHoctamm  ClO €CTeCTBEHHO-Hay4YHOro  npoduns
npocpeccrnoHanbHoro obpasoBaHus, NpeAacTaBneH MNPUMEpPHbIM nepeveHb pedepaTos
(ooknagos).

B npouecce wu3y4yeHUs XuUMUKM BaXHO opmupoBaTtb  MH(OPMALMOHHYHO
KOMNEeTEHTHOCTb oby4atowmxcs. oaTomy npu opraHMsaumMm CaMoCTOATENbHOM paboThl

HeobXxoaMMO akUeHTUpoBaTb BHMMaHWE obydyalLlmnxcsa Ha noucke WHdopmauum B
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cpeaoctBax Maccmeava, WHTepHeTe, yyebHOM M cheuwanbHoOM nuTepaType C
COOTBETCTBYHLLMM OQOPMIIEHMEM U NPeLCTaBNEHNEM Pe3yrbTaToB.

N3yyeHne obuieobpasoBaTtenbHOM y4eOHOM AUCUUNANHBI «XMMUS» 3aBepLuaeTcs
noaseaeHnem utoroe B opme aMddepeHuUMpoBaHHOro 3ayeta B pamkax
NPOMEXYTOYHOM aTTecTauum CTygeHToB B npouecce ocBoeHna OlOM CrNoO c

nonyyeHmem cpegHero obuiero obpasosanus (MMCC3.):

3. MECTO YYEEHOW OUCLUMJINHBI B YYEBHOM MJTAHE

YyebHas aucumnnunHa «Xmmus» sBnseTca yd4ebHbIM npegMeTom no Bbibopy w3
obsizaTtenbHon npeameTHon obnactn «EctectBeHHble Haykm» PIOC cpegHero obuiero
obpasoBaHu4.

B npodeccmoHanbHbix  obpasoBaTenbHbIX — OpraHu3auusx,  peanuayrLmnx
obpasoBaTtenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npenenax OCBOEHUS
Ororn Cro Ha 6ase ocHoBHOro obuiero obpasoBaHus, yyebHas gucuuniamHa «Xumus»
nsyyaetca B obuieobpasosaTtenbHoM uukre ydebHoro OlMOIT CIO Ha 6a3e OCHOBHOMO
obuero obpasoBaHus ¢ nonydeHnem cpegHero obuwero obpasosanus (MNMCC3I).

B y4ebHbix nnaHax MMNCC3 mecTto yyebHOM OMCuMnnHbI «XUMUS» — B COCTaBe
obuieobpasoBaTenibHbIX  Yy4EOHbIX  gucuMnIMH  No  BbIGoOpy, dOpMUPYEMBIX K3
obasaTenbHbIX npegMeTHbix obnacten PIrOC cpegHero obuwiero obpasoBaHus, ANs

cneuwnanbHocTen CI1O cooTBeTCTBYHOWEro NPpodunga NpogeccnoHanbHOro obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA YYEEHOWU AUCLIUMIINHBI

OcBoeHne cogepxaHua y4yebHOM  gucumnimHbl  «Xumusay», obecneynBaeT
AOCTWXKEHUe CTygeHTaMmu cnegyowmnx pesynbTaTos:

JIUYHOCMHBIX:

- YyBCTBO FOPAOCTM U YBAXEHUA K UCTOPUN U AOOCTMXKEHUAM OTEYECTBEHHOWN
XUMUYECKON  HayKW; XUMUYECKM T[pamMoOTHOe noBefeHne B  NpodecCUoHanbHOM
AeATenbHOCTN U B ObITy nNpu obpalleHnn C XMMUYECKUMN BellecTBaMn, MaTepuanamun u
npoweccamy,;

— TOTOBHOCTb K MNPOOOIIKEHUI 0OpasoBaHMS M MNOBbLIWEHUA KBanudukaumm B
n3dpaHHoM npodeccnoHanbHOM AOeATEeNbHOCTU U  OOBbEKTUMBHOE OCO3HaHME Ponn
XUMUYECKMUX KOMMETEHLNI B 3TOM,;

— YMEeHMe MUCNosnb30BaTb OOCTMKEHUA COBPEMEHHOM XMMUYECKOW Hayku W

XUMUYECKNX TEXHOMNOMMIN ONA NOBbILLEHNS COOCTBEHHOIO MHTENNEeKTyarnbHOro pa3BnTtnA B
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BblIOpaHHOWM nNpodeccrnoHanbHoOM AeaTenbHOCTY;

mMemarnpeoMemHbIX.

— UCMOMb30BaHME PasfiMyHbIX BUOOB MNO3HaBaTENIbHOW OEATENbHOCTU U OCHOBHbIX
WHTENNeKTyanbHbIX onepaumi (NOCTaHOBKM 3a4aun, (hopMynmMpoBaHUA rmnoTes, aHanuaa
M CWHTEe3a, cpaBHeHUs, 0000LeHnsa, cucTtematmsaumn, BbIABNEHUA  NPUYUHHO-
CNeACTBEHHbIX CBA3EWN, MOMCKa aHanoroB, YOpPMynMpoBaHWSA BbIBOAOB) ONS peLleHus
NnocTaBneHHOW 3ajayn, NPUMEHEHME OCHOBHbIX METOAOB MO3HaHusA (HabnogeHus,
Hay4YHOro 9KCrNepuMeHTa) ANA U3YYeHUs PasfNYHbIX CTOPOH XUMMYECKMX OOBEKTOB U
NnpoLeccoB, C KOTOPbIMU BO3HMKaAET HEOBXOANMMOCTb CTankmBaTbCs B NpodeCccMoHanbLHoOm
chepe;

-  MCMNOSfb30BaHWE pPasnUyYHbIX MWCTOYHUKOB ANSA  MOMYyYEHUS  XMMUYECKON
WHpopMauuKn, YyMeHue OLEeHUTb e€ee [AOCTOBEPHOCTb AN AOCTMXKEHUS  XOPOLUUX
pe3ynbTaTtoB B NpodeCcnoHanbHoOn cgepe;

npeoMemHsIXx:

- chopMMPOBaAHHOCTbL NPEeACTaBfEHM O MECTE XMMUN B COBPEMEHHOW HayYHOM
KapTMHE MUpa; NOHMMaHWE PO XMMUN B (DOPMUPOBAHUMN Kpyro3opa U yHKLMOHANbHOM
rPaMOTHOCTM YernoBeKa ANS peLleHNs NpakTUYEeCKNX 3agay;

- BnageHne ocHOBOMoMaramWmuMm XMMNUYECKUMIN NOHATUAMU, TEOPUAMUN, 3aKOHaAMM
N  3aKOHOMEPHOCTSIMW; YBEPEHHOE MOSfIb30BaHNE XUMUYECKON TEPMUHOMNOTNEN U
CUMBOJINKOW;

- BNageHne OCHOBHbIMW METOAAMWN HAY4YHOIO NO3HAHUS, UCNOSb3YEMbIMU B XMMUMN:
HabngeHMeM, OrnuMcaHneM, W3MEPEHUEM, IKCMEPUMEHTOM; YymeHue obpabaTtbiBaTb,
OOBACHATL pe3ynbTaTbl MPOBEAEHHbIX OMbITOB W AenaTb BbiBOAbl; FOTOBHOCTb MU
CNOCOBHOCTb NPUMEHATL METOAbI MO3HAHUSA NPU PeLUeHNN NPakTUYEeCcKnX 3agau;

- c(bOpMMPOBaAHHOCTb YMEHMUS OaBaTb KONMMYECTBEHHbLIE OLEHKM M MPOM3BOAUTL
pacyeTbl N0 XUMUYECKUM POPMYIiaM U YpaBHEHUSM;

— BNageHne npaBunamMm TEXHUKM Be30MacHOCTM NMPU UCMONb30BaHUU XUMUYECKUX
BELLECTB;

- c(OpMMPOBAHHOCTbL COOCTBEHHOM MO3MUMM MO OTHOLIEHUK K XUMUYECKOWN
MHdopMauuK, nory4aemMomn 13 pasHbiX NCTOYHMKOB.

B pesynbTaTe udydeHuss aucCUMNIMHbl Yy oby4varowmxcs opMUPYOTCA 3NEMEHTDI
cneayroLwmx KOMNeTeHUMn:

OK 1. TlMoHMmaTb CywWHOCTb W couManbHYyld 3Ha4YUMOCTb cBoen byayuien

npodpeccuun, NPOABIATbL K HEN YCTONYNBBIA NHTEPEC.
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OK 2. OpraHusoBblBaTb COBCTBEHHYIO AEATENBHOCTb, BbIOMpaThL TMNOBbLIE METOAbI
N cnocobbl BbINOMHEHUS NPOodeCcCUoHanbHbIX 3agad, oueHuMBaTb UX 3PPEKTUBHOCTb U
KayecTBo.

OK 3. lMNMpuHMMaTh pelleHnsa B cTaHO4apTHbIX U HECTAHOAPTHBIX CUTyauusaX N HECTU
33 HUX OTBETCTBEHHOCTb.

OK 4. OcywectBnATb NOMCK N UCNOMb30BaHME MHGOpMaLmm, Heobxoammon ans
3(pbeKkTUBHOrO  BLINOMHEHNA NpodecCuoHanbHbliX 3aga4y, MpodecCUoHanbHOro u
FMIMYHOCTHOrO Pa3BUTUS.

OK 5. Wcnonb3oBatb MHMOPMALMOHHO-KOMMYHUKALNOHHbLIE TEXHOMOrMN B
npodeccnoHanbHoOn AeAaTenbHOCTH.

OK 6. PaboTtaTb B konnektnee n B koMange, apdekTMBHO obLaTbCsa ¢ Konneramu,
PYyKOBOACTBOM, NnoTpebutrensamu.

OK 7. bpatb Ha cebss OTBETCTBEHHOCTb 3a paboTy uNeHOB KOoMaHabl
(NMOAYUHEHHBIX), pe3ynbTaT BbIMNOMHEHUS 3a4aHUN.

OK 8. CamocTtodatensHo onpeaenaTb 3agavv NpodeccnoHasnibHOro U JIMYHOCTHOIO
pasBuTUS, 3aHMMaTbCs CamMoobpal3oBaHMEM, OCO3HAHHO MNIAHMPOBATb MOBbILEHNE
KBanudukaymn.

OK 9. OpueHTupoBaTbCs B YCNOBMSIX 4YacTOW CMEHbl TEXHOMNOrMn B
npoceccrmoHanbHON AeATENBHOCTH.

OK 10. Ob6ecneunBatb 6Ge3onacHble YycrnoBus Tpyaa B MpodeccroHanbLHON

OeATesIbHOCTHN.

5. COOEP>XXAHUE YYEBHON AUCLMMNUHBI

BBeneHue
Hay4Hble MeToabl NO3HAHWS BELECTB U XUMUYECKUX ABMNEeHWA. Ponb akcnepumeHTa
N TEOPUN B XUMUN. 3HaAYeHne xmmum npu ocsoeHunn npodeccun CIrO n cneynanbHOCTEN

CINO ecTecTBEHHO-Hay4HOro npodmnsa npodeccnoHanbHoro obpasoBaHuS.

1. OBLWAA U HEOPTAHUYECKAA XUMUA

1.1. Xumuna — Hayka o BewjecTBax

CoctaB BewecTtBa. Xumumyeckme anemeHTbl. Cnocobbl  cyllecTBOBaHWUSA
XMUMUYECKMX SNIEMEHTOB: aTOMbI, NPOCTbIE M CINOXHble BellecTBa. BellectBa NocToAHHOIro
W nepeMeHHoro coctaBa. 3aKoH MOCTOSHCTBA cocTaBa BelwecTB. BelectBa

MONEKYNSAPHOrO M  HEMONEKYNAPHOro cTpoeHnsa. Cnocobbl OTobpaXeHus MOnekyn:

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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MONEKynsipHble U CTPYKTYpHble  (POpMynbl;  LWIAPOCTEPXKHEBbIE U MacliTabHble
npocTtpaHcTBeHHble (CTioapTa—bpurneba) mogenvn monekyn.

U3mepeHune BewectBa. Macca aTomMoB M Monekyn. AToOMHas edvHUUa Maccehl.
OTHocuTenbHble aTOMHas U MonekynspHass maccbl. KonuyecTBo BewlectBa U eAuHULbI
€ero N3MepeHus: Mofb, MMOrb, KMornb. Yucno Asoragpo. MonsipHasa macca.

ArperaTHble COCTOSIHUSI BellecTBa. TBepaoe (Kpuctannudeckoe n amopdHoe),
Xngkoe n rasoobpasHoe arperatHble COCTOsIHMSA BellecTBa. 3akoH ABoragpo U ero
cneactenda. MonspHbin o6bem BewecTB B rasoobpasHom cocTosiHun. O6beanHEHHbIN
rasoBblii 3aKOH 1 ypaBHeHne MeHaeneesa—KnanenpoHa.

Cmecu BewecTB. Pasnuunsa mexagy CMecaMm U XUMUYECKUMWU COEANHEHUSIMW.
MaccoBas n obbemMHasi 4051 KOMNOHEHTOB CMECM.

HdemoHcmpauuu

OnbITbl, UNNIOCTPUPYIOLLME 3aKOH COXPaHEHUSA MacChl BELLECTB.

Habop mogenen atoMoB U MOSEKY-.

HekoTopble BewecTBa KONMYeCTBOM B 1 MOSb.

Mopgenb monspHoro o6bema rasos.

lpakmu4eckue 3aHsMus

MsrotoBneHne mogenen MOMeKyn HEKOTOPbIX OpraHMyYeckux M HeopraHm4ecKux
BELLECTB.

Ouunctka BewectB unbTpoBaHMeMm U auctunnaumen. Ouuctka BeLwecTs
nepekpucTannmsaumen.

1.2. CrtpoeHune artoma. lNepuognyeckun 3akoH u lNepumognyeckasa cucrema
XnMmuveckux anemeHtoB [1.UN.MeHaeneeBa

AToM — cnoxHaa 4actuua. [JokasaTenbCTBa CIOXHOCTU CTPOEHUs aToma:
KaTOAHble U PEHTreHOBCKMNE ny4dun, PoToadeKT, pagnoakTUBHOCTb, AN1EKTPONS.

MnaHeTapHas mogenb atoma O.Pesepcopaa. Crtpoenne atoma no H.Bopy.
CoBpeMeHHble npeacTaBneHns o CTpoeHun atoma. KopnyckynspHO-BOMTHOBOW Ayanusm
YacTul MUKpoMupa.

CocTtaB aToMHOro sigpa. HykrnoHbl: MPOTOHbI U HEMTPOHbI. M30TOMbI N HYKNUABI.
YCTOMYMBOCTbL S4€ep.

AnekTpoHHass obonoyka atomoB. [loHsATME 06 anekTpoHHOM opbutann wn
3NeKTpoHHOM obnake. KBaHTOBbIE Yncna: rnaBHoe, opbuTtanbHoe (Nobo4vHoe), MarHUTHoe
n cnuHosoe. PacnpeneneHne 3neKTpOHOB MO 3HEPreTUYeCKUM YPOBHSAM, NMOLYPOBHSM U

opbuTansm B COOTBETCTBUM C NPUHUMUMNOM HaMMEHbLUEN 3HEepruun, npuHumnom Maynu n
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npasunom 'yHaa.

ONEKTPOHHbIE KOHUIYpaLUN aTOMOB XUMNYECKNX INTIEMEHTOB.

BaneHTHble BO3MOXXHOCTM aTOMOB XMMUYECKNX INIEMEHTOB.

ONEeKTPOHHas Krnaccuukauna XMUMNYeCKnX a5IEMEHTOB: S-, p-, d-, f-anemeHTbI.

OTKpbITHE nepuoanyeckoro 3aKoHa. MpeanocbInku: HakonmneHne
ghakTonornyeckoro matepuwana, pabotbl npeawecTtBeHHnkoB  (M.B.[JebepenHepa,
A.O.WaHkypTtya, [k A.Hbtonengca, J1.KO.Menepa), cwve3g xumukoB B Kapncpys,
nnyHocTHble kadecTtea [..MeHgeneesa. OTkpbiTve .U.MeHaeneesbiM Neprnogmnyeckoro
3aKoHa.

Mepuoanyecknnm 3akoH u ctpoeHue atoma. /3otonbl. CoBpeMEHHOE MOHATUE
XMMUYECKoro anemeHTta. 3akoHoMepHocTb [.Moanu. CoBpemeHHas dopMynMpoBKa
lMepuogunyeckoro 3akoHa. [lepuognyeckaa cuctema n cTpoeHne atoma. Puanmyeckui
CMbICT MOPSiIAKOBOro HOMepa 3f1eMEHTOB, HOMEPOB rpynnbl U nepuoga. Nepuoanyeckoe
N3MEHeHNe  CBOWCTB  3NIEMEHTOB: paguyca  atoma;  SHeprum NOHM3aUWNMK;
AneKTpooTpuuaTenbHOCTU. [1pMYMHBI U3MEHEHUS MEeTanfMYEecKUX U HemMeTannnmyeckmnx
CBOWMCTB 3S/IEMEHTOB B rpynnax u nepuvogax, B TOM 4ucne 6onbmnx n cBepxdonbLumnx.
3HauveHune [Nepuoanyeckoro 3akoHa un [lepnoanyeckon CUCTEMbI XMMUYECKUX INTIEMEHTOB
O.N.Mengeneesa anst passuUTus Hayku N NOHUMaHUA XMMUYECKOW KapTUHbI Mupa.

HdemoHcmpauuu

doToahPeKT.

Mopgenn opbuTtanen pasnuyHon opmbl.

PasnnyHble BapmaHTbl Tabnuubl Neprnoanyeckon cucteMbl XMMUYECKUX SNIEMEHTOB

O.N.MeHnpeneesa.

O6pasubl NPOCTbIX BELLLECTB OKCMAOB U rmapokcnaoB anemeHTos |l nepuoaa

JlabopamopHbIl onbim

HabniogeHne CcnekTpoB MCNyCKaHWs W MOMMOLWEHUS COEANHEHUN XUMWUYECKUX
3N1EMEHTOB C MOMOLLIbIO CrEeKTpockona.

CpaBHeHMe CBOWCTB MNPOCTbIX BELLECTB, OKCMOOB WM ruapokcnaoB anemeHTos |l
nepuoaa.

1.3. CtpoeHue BewecTBa. [lucnepcHblie CUCTEMbI

MoHATME 0 XMMUYECKOU CBA3U. TUNbl XMMNYECKMUX CBA3EN: KOBANeHTHas, MOHHas,
MeTannuyeckasa u BOgopoaHas.

KoBaneHTHass xumu4yeckas cBfA3b. [IBa MexaHuama obpa3oBaHMs 3TOW CBA3M:

OOMEHHbIN U ﬂ,OHOpHO-aKLl,eI'ITOprIVI. OcHoBHbIE napamMeTpbl 3TOro0 Tuna CBA3U. AJIMHA,
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NPOYHOCTb, Yrofsl CBA3U UMK BaneHTHbIN yron. OCHOBHblE CBOWCTBA KOBAariEHTHOW CBA3W:
HaCbIWEHHOCTb,  MNOMAPM3YEMOCTb W MPOYHOCTb.  ONEKTPOOTPMUATENBHOCTL U
Knaccudgukaumsi KoBasieHTHbIX CBA3e MO 3TOMYy MNPU3HaKy: NonsgpHad U HenonspHas
KOBaneHTHble cBsA3W. [lonspHOCTL CBSA3M WM MNOMSAPHOCTb  Monekynbl.  Cnocob
nepekpbiBaHNA 3NEKTPOHHbBIX opbuTanen u Knaccudukaumsa KoBaneHTHbIX CBA3EN MO
3TOMY NPU3HaKY: O- U TT-CBSA3MN.

KpaTHOCTb KOBaneHTHbIX CBA3eM W Knaccuukauus mx Mo 3TOMY NPU3HaKY:
OQVHapHble, OBOWHbIE, TPOWHbIE, MNONYTOPHbIE. TUMbl KPUCTaANSIMYECKUX peLleToK Y
BELLECTB C 3TUM TUMNOM CBSA3WN: aTOMHblE W MONEKynsipHble. Puamyeckme cBOWCTBA
BELLECTB C 3TUMWN KPUCTaNNIMYECKUMUN peLleTKamMm.

MoHHaa xumunyeckas cBA3b. KpallHui crnydYam KOBaneHTHOW MOMSPHON CBSA3W.
MexaHnam obpasoBaHUA MOHHOW CBA3WN. VIOHHbIE KpUCTannuyeckne peLueTkn u CBOMCTBa
BELLIECTB C TaKMMU KpUcTanmamu.

MeTannunyeckaa xumuuyeckasa cBA3b. Ocobbln  TUM XUMUYECKOW  CBA3M,
CyLLEeCTBYIOLNIN B MeTannax u cnnaeax. Ee otnnums n cxogctBo ¢ KoBase€HTHOM N MOHHOW
cBasamn. CBoncTBa MeTannmyeckon ceasn. Metannuyeckme Kpuctannmyeckmne peLleTkm n
CBOWCTBA BELLECTB C TaKUMU KpUcTanmiamu.

BopopogHaa xumunyeckas cBaA3b. MexaHuam ob6pasoBaHusi Takon cBsasu. Ee
Knaccugukaumsi: MexXMOorekynapHas W BHYTPUMOSEKYNspHasi BOAOPOLHbIE  CBA3W.
MonekynsapHble Kpuctansmyeckme peweTkn ang aToro tmna ceasn. dusndeckme CBoMCTBa
BewecTB C BOOOPOAHOM cCBA3bl. buonormyeckas ponb BOOOPOAHBIX CBS3EN B
opraHmMsauumn CTpykTyp 6mononmmepos.

EovHasn npupoga XMMUYecknx CBA3En: Hanmyme pasfnmyHbiX TUMOB CBA3EN B OOQHOM
BellleCcTBe, Nepexo O4HOro Tuna CBA3u B APYron 1 T.n.

Komnnekcoob6pa3oBaHue. MoHsaATHE o} KOMMMEKCHbIX COeINHEHMNSX.
KoopanHaunoHHoe 4mucno komnrekcoobpasoBaTens. BHyTpeHHAs n BHelwHss cdepa
KomnnekcosB. HomeHknaTypa KOMMMEKCHbIX coegmHeHnn. VIx 3HayeHue.

MoHATMe O AucnepcHbIX cuctemax. Knaccudukaums AUCHEPCHbIX CUCTEM B
3aBMCUMOCTWN OT arperaTtHoOro COCTOSIHUS AUCMEPCUOHHOW cpedbl U OUCnepcHOW asbl, a
Takke No pasmepy ux yactuy. pyboamcnepcHble CUCTEMBI: 3MYNIbCUM U CYCNEH3UMN.
ToHKOOQMCNEPCHbIE CUCTEMbI: KOMNMOUAHbIE (301U U refiv) U UCTUHHbIE (MOMEKYINSIPHbIE,
MONEKYNSAPHO-UOHHbIE U  WOHHbIE). OddekT TuHaansa. Koarynauus B KONNOWAHbIX
pactBopax. CuHepesunc B rensx.

3HayeHMe AOUCNEepPCHbIX CUCTEM B XUMBOW WU HEXUBOM npupoae U
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NPaKTUYECKON XXU3HU YernoBeKa. IMYfbCUN U CYCNEH3NMN B CTPOUTENLCTBE, NULLEBOMN U
MEAMLMHCKON  MPOMbILLMIEHHOCTM, KOCMETUKe. buonorndeckune, MeauvUMHCKME ¢
TexHonormyeckne 3onn. 3HadYeHMe renerM B OpraHu3aumm  KMBOW  MaTepumu.
Bbuonornyeckune, nuwesble, MeanUMHCKNE, kocmeTuyeckne renn. CnHepesnc kak akrop,
onpeaensiiowmni CpoK rogHOCTU NPoAyKUMM Ha ocHoBe renen. CBepTbiBaHME KPOBM Kak
OMONorM4YecKknin CUHePE3NC, ero 3Ha4YeHme.

HdemoHcmpauuu

Mopgenun monekyn pasnnuyHon apXmMTeKTypbl.

Mopgenu n3 Bo3ayLUHbIX LAapoB NPOCTPaHCTBEHHOIO PacrnonioXeHus sp-, sp?-, sps-
rmbpuaHbIX opbutanen.

Mogenu kpuctannnyeckmx peLeTok pasfnnyHoro Tmna.

Mogenu monekyn OHK n 6ernka.

Buabl AncnepcHbIX CUCTEM U UX XapaKTepHbIE NPU3HAKM.

MpoxoxaeHne nyva cBeTa 4epes KONMouAHbleE U UCTMHHBbIE pacTBOpbl (3dpdekT
Tungans).

JlabopamopHbie onbimbi

B3anmogencreme MHOroaToMHbIX CIIMPTOB C PENTUHIOBOW XXUOKOCTbLIO.

KauyecTBeHHble peakuun Ha NoHbl Fe?*n Fe3*

MonyyeHune cycneHsnmn cepbl N KaHUonu.

lMonyyeHne amynbCuMM pacTUTenbHOro macna u 6eHsona.

Mony4eHune 3055 kpaxmana. Nony4eHune 3055 cepbl U3 TUOCYNbgaTa HaTpuUs.

1.4. Knaccucumkauma BewecTB. OCHOBHbI€ KNacCbl HeOpPraHM4ecKux
coeauHeHuun

Knaccucdumkauma HeopraHu4vyeckux BewecTB. [1poCcTbie N CNoXHble BeLlecTBa.
Okengbl, nx knaccudukaumsa. M'mgpokenabl (OCHOBaHUS, KACITOPOACOAEPKALLME KUCTIOThI,
amcoTtepHble  rugpokenapbl).  Kucnotbl, wux  knaccudgukaums.  OcHoOBaHus,  UX
knaccudukauma. Conn cpegHue, KUcnble, OCHOOBHbIE U KOMMJIEKCHbIE.

MeTtannbl. [NonoxeHne meTannoB B NEPUOANYECKOM CUCTEME W OCOBEHHOCTU
cTpoeHna ux atomoB. [lpocTble BewecTBa— MeTanfbl: CTPOEHME KPUCTannoB U
MeTannmMyeckasi xmmudeckass cBsadb. OOwme duanMyeckne CBOWCTBA METanNNoB U UX
BOCCTAHOBUTESNbHbIE CBOWCTBA: B3aMMOAEWCTBME C HemeTannamm (KMcrnoponom,
ranoreHamu, cepour, asoToM, BOOOPOAOM), BOAOW, KUCNOTaMW, pacTBOpamMu COMen,
OpraHM4YeckMMmn BellecTBaMu (CrniMpTamu, ranoreHankaHamu, ¢EeHOsIoM, Kucrnotamm),

wenoyamn. Okcmabl n rmapoKkcnagbl MmeTansiosB. 3aBNCMMOCTb CBOWCTB 3TUX COEANHEHWUN
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OT CTEMNEHEN OKUCMEHNA MeTanoB. 3Ha4YeHne MeTannoB B NPUPOLE M XU3HU OPraHM3MoB.

Koppo3sus MeTasnnos. [MoHATHE Koppo3uu. XumMmundeckas KOppo3u4.
OnekTpoxummyeckasa koppoauns. Cnocobbl 3aWnTbl METANOB OT KOPPO3UMK.

O6wue cnocobbl nonyyeHusa metannoB. Metannel B npupoae. Metannyprusa un
ee BuAbl: NUPO-, TMAPO- N ANeKTpoMeTannyprus. ONeKTponna3 pacnnaBoB U pacTBOPOB
COEOVHEHMI METanNMNoB N ero NPakTU4ecKoe 3HavYeHune.

HemeTtannbl. [NonoxeHne HemeTannoB B Neprnoguyeckon cucteme, o0CO6EHHOCTU

CTPOEHUSA NX aTOMOB. ANEKTPOOTPULLIATENBHOCTD.

BnaropogHble rasbl. 3ONEKTPOHHOE CTpPOEHME aTOMOB 6naropogHbIX rasoB U
0COBEHHOCTU NX XMMUYECKMUX N PUINYECKMX CBONCTB.

HemeTannel — npocTble BelwlecTBa. VX aTOMHOE M MOJSIEKYyNApHOe CTPOEHUE WUX.
AnnoTtponunsa. XuMmuyeckne cBoncTBa HemeTannoB. OKUCNUTENbHbIE  CBOWCTBA:
B3aMMOAENCTBME C MeTannamu, BOOOPOAOM, MEHEee  3rfeKTpooTpuuaTenbHbIMN
HemMeTannamu, HEKOTOpPbIMM CHOXHbIMK BellecTBaMn. BoccTaHOBUTENbHbIE CBOWCTBA
HeMeTannoB B peakumax C QTOpPOM, KUCNOPOAOM, CHOXHbIMW BewecTBamum —
OKUCNUTENSMUN (a30THOW N CEPHOW KACIIOTaMu 1 ap.).

BopopoagHble  coeAuHeHUA HeMeTannos. MonyyeHne  ammmnaka n
XNOPOBOAOPOAA CUHTE3OM WU KOCBEHHO. Puamdeckme csoncTBa. OTHOLIEHWE K BoAeE:
KMCNOTHO-OCHOBHbIE CBONCTBA.

Okcuabl. Heconeobpasyowme n coneobpasyowme okcuabl. KNCcnotHele okcuapl,
nx ceonctBa. OCHOBHble OKCuAbl, WX cBOWCTBA. AMAOTEpPHbLIE OKCUAbl, WX CBOWCTBA.
3aBMCUMOCTb CBOMCTB OKCUAOB METASOB OT CTENEHN OKUCTIEHUS.

Kucnotbl HeopraHuyeckue. Kucnotbl B CBeTe TeOpuUM INEKTPONUTUYECKOWN
auccoumaumn.  Kmcnotel B cBeTe  npoTonutuyeckon  Teopuun.  Knaccudumkaumsa
HeopraHmyeckmx kucnot. OOwme CBOMCTBA KUCIOT: B3aMMOAEWCTBME HEOPraHMYeCcKuUxX
KMCNOT C MeTannamMmm, OCHOBHbIMU U aMEOTEPHLIMU OKCUAAMU U TMOPOKCMAAMU, COSNSAMN.
OcobeHHOCTM CBOMCTB KOHLLEHTPUPOBAHHOW CEPHOM U a30THOW KUCIIOT.

OcHoBaHMA opraHu4vyeckue u HeopraHuyeckume. OCHOBaHUS B CBeTe Teopumn
anektponutnyeckon pauccoumaumm. OcCHOBaHWSE B CBETE MPOTOSIMTUYECKON TEOPUMN.
Knaccugukaumns HeopraHM4YecKMx OCHOBaHUW. XUMWUYECKME CBOWCTBA LUENovYen wn
HepacTBOPUMbIX OCHOBaHUN. CBoncTBa 6eCKUCNOPOAHbBIX OCHOBaHWI: aMmMmnaka.

AmdoTepHble HeopraHM4yeckue coeamHeHUA. AMGOTEPHbIE OCHOBAHUSA B CBETE
NpoTONUTUYECKON Teopun. AMMPOTEPHOCTb OKCMOOB U TMOPOKCUMAOB MNEepPeXoaHbIX

MeTannoB: B3aMMOAENCTBUE C KUCIIOTaMM U LenovYamu.
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Conun. Knaccudpukaumsa n xumudeckne csomctea conen. OcobGeHHOCTU CBOWCTB
Conen opraHMYecKnx N HeopraHNYeCKNX KUCoT.

FeHeTM4YecKasa cBA3b MeXxAy KnaccamMu OpraHU4eCKUX U HeopraHM4yecKux
coeauHEeHUN. [TOHATUE O FreHETUYECKOM CBSA3N U FEHETUYECKUX paaax B HEOPraHMYecKom
N opraHmMyeckon xumun. 'eHeTudeckne psagbl MeTanna (Ha npumepe Kanbuusi 1 Xenesa),
HemeTanna (cepbl U KPEMHUSA), NEPEXOLHOrO anemeHTa (UuHKa). [eHeTnyeckne psaabl m
reHeTn4eckasi CBs3b B OpraHn4yeckon xmmuun. EQUHCTBO MUpa BELLECTB.

s-OnemeHmbl

Bopnopoa. [1BOMCTBEHHOE MONOXEHMe BoAopoda B NepuoauyecKkon cucTeme.
M3otonbl Bogopoaa. Tsxenas Boga. OKMCNUTESNbHbIE M BOCCTAaHOBUTENbHbIE CBOMCTBA
BOOOpPOAA, ero nosiydeHve n npumeHeHne. Pornb Bogopoaa B XKMBOW U HEXMBOW Npupose.

Boga. Ponb Boabl Kak cpegoobpasytollero BewecTtBa KNeTKn. JKosiormyeckue
acnekTbl BOAOMNONb30BaHUS.

AnemeHTbl |A-rpynnbl. LLlenoyHble meTtannbl. Obuwan xapakTepmucTnka LLEeNoYHbIX
MeTannoB Ha OCHOBaHUM nomnoxeHnsa B [lepuognyeckon cuctemMe 3NeMEHTOB
O.W.MeHngeneeBa n ctpoeHus aToMoB. [lonydeHne, pusndeckne n xsuMmmnyeckne CBOMUCTBa
LWenoYHblXx MeTannoB. KaTMOHbI WENoYHbIX MEeTansioB Kak BaXKHeWllask XMMu4yeckas
dopma MX CyWEeCTBOBaHMUS, PErynsaTMBHaAsi PoSfib KaTUOHOB Kanusi U HaTpusi B >KMBOW
knetke. NpupogHble cCoeanHeHNsa HaTPUS N Kanusa, X 3HadeHune.

AnemeHTbl lIA-rpynnbl.O6wasa xapakTepuctmka WenoYyHo3eMesbHbIX MeTansnos u
MarHMsi Ha OCHOBaHWWM nonoxeHuss B [lepnoguyeckon CUCTEME  3NEMEHTOB
O.N.Mengeneesa u cTpoeHuss atomoB. Kanbuumn, ero nonydeHue, dusndeckme u
XUMNYECKME CBOMCTBA.

BaxHenwmne coeguHeHUs1 Kanbuusi, UX 3HayYeHne u npumeHeHue. Kanbumin B
npupoae, ero buonornyeckasa ponb.

p-OrniemeHmbl

AnoMunHuUNn. XapakTepuctuka aniMUHUSE Ha  OCHOBaAHMW  MNOSIOXKEHUA B
Mepunogmnyeckon cucteme anementoB [.M.MeHgeneesa n ctpoeHus atoma. lNonyyeHue,
dom3n4eckme n XMMmyecKme CBOMCTBa antoMuHus. BaxkHenwme coeguHeHnsa antoMmnHUS, nx
CBOWCTBA, 3Ha4YeHne n npumeHeHue. NpnpoaHble COegUHEHNS antOMUHUS.

Yrnepoa u kKpemHun. OOLan xapakTepucTuka Ha OCHOBaHUU WX MONOXEHUS B
Mepnognyeckon cucteme [O.N.MeHgeneesa u cTpoeHust atoma. [lpocTbie BellecTBa,
obpasoBaHHble 3TMMKU 3nemeHTamun. Okcuabl M MMOPOKCUAbLI yrnepoga W KPeMHUS.

BaxxHenwwme conun yronbHOM N KpEMHUEBOWN KNCIOT. CunmkaTHasa NpoMbILLNIEHHOCTb.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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FanoreHbl. OOLas xapakTepuctuka ranoreHOB Ha OCHOBaHUWM MX MOSOXEHUS B
Mepuogunyeckon cucteme anemeHToB [..Mengeneesa n cTpoeHns atoMoB. [[anoreHbl —
NpocTble BellecTBa: CTPOEHUEe MOMEeKyrn, XUMUYEeCKMe CBOWCTBaA, MNOsfyvYeHne wu
npumeHeHne. BaxHenwune coeOuvHEHUs1 ranoreHoB, WX CBOWCTBA, 3HA4YeHWe wn
npumMmeHeHwue. ManoreHsl B npupoae. buonornyeckas ponb ranoreHos.

XanbkoreHbl. O6Lasa xapakTepucTnka XanbKOreHOB Ha OCHOBaHUM MX MOSIOXEHMS
B [lepuogndeckon cucteme anemeHtoB [O.MN.MeHpoeneeBa ©n CTPOEHUS aTOMOB.
XanbkoreHbl — npocTble BewecTBa. Annotponus. CTpoeHue Mosiekyn anmnoTpOonHbIX
Mogudumkaumm mn  ux ceBouctBa. [lonydeHne wn nNpuUMEHeHWe KucropoZa W cepbl.
XanbkoreHbl B npupoae, ux buonornyeckas ponb.

AnemeHTbl VA-rpynnbl. O0Las xapakTepucTuka 3feMeHTOB 3TOWM pynnbl Ha
OCHOBaHMM X nonoxeHuns B [lepmnoanyveckon cucteme anemeHtoB [.M.MeHngeneesa u
CTpoeHus atomoB. CTpoeHne MOMEKyIbl a3oTa U anfoTPonHbIX Moandukaumi docgopa,
nx pmnsnyeckne n xmmmyeckme ceoucTBa. BogopogHble coeauHeHna anemeHToB VA-
rpynnbl. Okcugbl asota un gocopa, cooTBETCTBYOWME UM KACHOTbl. CONn 3TUX KUCNOT.
CBoKcTBa KUCMOPOAHbIX COeaMHEHUN a3oTa U occopa, nx 3HaYeHne U nNpUMeHeHue.
A30T 1 dpoccop B npupoae, ux buonornyeckast ponb.

AnemeHTbl IVA-rpynnbl. O6Llasa xapakTepuctvka 91eMeHTOB 3TOW rpynnbl Ha
OCHOBaHMM X nonoxeHunsa B [lepunoandeckon cucteme anementoB [..MeHnoeneesa u
CTpoeHunsa atoMmoB. Yrnepog v ero annotponusa. CBoncTBa anfioTPOMNHbIX MoANdUKaLNi
yrnepoga, ux aHadyeHve n npumeHeHune. Okcnabl U rMapoKcuabl yrnepoaa u KpeMHUsS, nux
Xnmmyeckne csonctea. Comnm  YyronbHOM W KPEMHMEBLIX KUCMOT, WX 3HA4YeHWE U
npumMmeHeHue. MNMpnpogoobpasyowas posib yrrepoaa Af1s XKXMBOW U KPEMHUS NS HEXUBOW
npupoasbi.

d-OnemeHmbi

OcobeHHocTn cTpoeHnsa atomoB d-anemeHToB (IB-VIIB-rpynn). Meagpb, UWHK, XpomMm,
)Keneso, mMapraHel, Kak MnpocTble BellecTBa, UX (busnyeckne um XMMmMYeckme CBOWMCTBA.
HaxoxgeHne aTux MeTannoB B npupoe, ux nomnyvyeHne wn 3HadveHune. CoeanHeHus d-
3MIEMEHTOB C pasfn4YHbiMKU CTEMNEHAMMU OKUCNEHUsl. XapaKTep OKCUOOB W rMOPOKCUOO0B
3TUX 9NIEMEHTOB B 3aBUCMMOCTU OT CTEMEHN OKUCIIEHNA MeTanna.

HdemoHcmpauyuu

Konnekunsi  «Knaccudumkaumss  HeopraHuM4Yeckux  BewectB» U obpasubl
npeacraBuTesien Knaccos.

Mogenu KpUctTarnyim4eCKkmnx peLeTokK MeTasisioB.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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Konnekumns metannos ¢ pasHbiM1 PU3N4ECKUMMU CBOMCTBaAMN.

BaaumopgencTemne nutusi, HaTpus, MarHUa W xenesa C KUCIOPOOOM; LLESTOYHbIX
MeTasnsoB C BOAOW; LUMHKA C pacTBOpaMu COMSIHOM U CEPHOM KUCNOT; HaTpusi C Cepowu;
anMUHUS C NOAOM; Xernesa C pacTBOPOM MEOHOro Kyrnopoca; antoMUHUS C pacTBOPOM
€[KOoro HaTtpa.

Okenabl U rMapoKeuabl Xpoma.

Kopposusi meTannoB B 3aBUCUMOCTU OT YCITOBUMN.

3awmTa MeTannoB OT KOPPO3uun: obpasubl «KHEPXKaBEEK», 3aLLUMNTHBLIX MOKPbLITUN.

Konnekuus pya.

ONEeKTPOnn3 pacTBOPOB CONMEN.

Mogenu kpuctannuieckmx peLleTok noga, anmasa, rpacura.

AnnoTponuna docdopa, cepbl, KNCNopoaa.

B3anmogencTtesne Bogopoaa C KUCIIOPOAOM; CypbMbl C XINIOPOM; HaTpuUs C MOOO0M;
Xnopa C pacTBOpoM Opommuaa Kanusi; XNOPHOM UM CEpOBOAOPOAHOM  BOAbI;
obecuBeyvnBaHne 6POMHON BOAbI 3TUNEHOM UMK aLETUIIEHOM.

Konnekumn KUCMNOTHLIX, OCHOBHbLIX U aM(OTEPHbIX OKCMAOB, AEMOHCTpauMsa UX
cBOUCTB. B3aMmopencrtBme KOHLEHTPUPOBAHHLIX a30THOM WM CEPHOW KUCNOT, a Takke
pa3baBneHHON a30THOW KUCNOTbI C MeablHo.

Peakuus «cepebpsiHoro sepkana» gns MypaBbUHOMW KUCIOTbI.

B3anmogencteme pactBopa rmapokcuga HaTpus € KUCIIOTHbIMM - OKCUOaMu
(okengom docdopa (V)), amdpoTepHbIMU rMapoKcugamm (rmapoKCMaoM LMHKA).

B3anmogencteme ammmaka C XNopoBOOOPOAOM W BOAOW. AHANOrM4yHo nns
MeTunammHa.

BsaumogencTene ammHOKMCIOT C Kucnotamm u  wenodamu. OcyulecTBrieHne
nepexoaos:

Ca — Ca0O — Cas(PO4)2— Ca(OH):

P — P20s5— H3POq4

Cu — CuO — CuSO4— Cu(OH)2— CuO — Cu

Konnekuun npocTbix BewecTB, O0Opa3oBaHHbIX 3MNeMeHTaMu  Pas3nnyHbIX
3EKTPOHHbIX CEMENCTB.

Konnekunn mmHepanoB v ropHbiX Nopoa.

MNony4eHue annoTponHbiXx Mogudukaummn kncnopoaa, cepbl, ocdgopa.

XuMmnyeckme CBOMCTBa BOAOPOAA, Kucnopoda, cepbl, docdopa, ranoreHos,
yrnepoaa.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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Okcuabl cepbl, as3oTa, Yyrrnepoga, »enesa, MapraHua, MeauM C pasfnuyHbIMU

CTENEHSAMU OKUCIIEHUSI, NX CBOUCTBA.

Mopokeuabl cepbl, XpoMa, MapraHua, enesa, Meau, anoMUHUS U LUMHKA, WX

nosiyvyeHne n Xxmmnyeckme CBOWCTBA.

JlabopamopHbie onbimbi

O3sHakomrieHne ¢ obpasuamm npeactaBUTENEN KNacCoB HEOPraHMYECKUX BELLECTB.
O3HakomneHne ¢ obpasuamm npeacTtaBUTENEN KNAacCoOB OPraHMYeCKMX BELLIECTB.
O3sHakomrieHve ¢ Konnekumen pya.

[Nony4eHune kncnopoaa u ero CBOMCTBA.

lMony4eHne BOgoOpPOOa M ero cCBONCTBA.

lMonyyeHne nnacTMyYeckom cepbl, XMMUYeckme CBOMCTBa cepbl.

B3anmopgencTeme meTtansoB ¢ pacTBopamMu KACAOT U COMeNn.

CesowcTBa yrnsa: agcopbumMoOHHbIE, BOCCTAHOBUTESbHbIE.

B3anmogencresune UnHKa Unun antoMmHUS C pacTBoOpamMu KUCHOT U LLENoYen.
OkpawunBaHue nrameHn KaTMOHaMU LLENOYHbIX U LWENOYHO3EMESbHbBIX METansoB.
lMonyyeHne 1 cBONCTBA YrNekncnoro rasa.

CsowncTBa consiHoun, cepHon (pa3baBrieHHOM) U YKCYCHOW KUCMOT.

BaaumopencTtemne rmgpokcuga Hatpus ¢ conamm (cynbgatom meam (I1) n xnopmnagom

aMMOHNS).

PasnoxeHuve rugpokcuga meau.

Mony4eHne n amoTepHble CBOMCTBA rMapoKcuaa antoMUHUS.
Mony4eHune XecTKon BoAbl N U3y4YEHNE ee CBOUCTB.

YcTpaHeHne BpeMEHHON U NOCTOAHHOW KECTKOCTH.

M3y4eHne cBOMCTB NPOCTbIX BELWLECTB N COEANHEHUN S-3SIEMEHTOB.
M3yyeHne cBOMCTB NPOCTbIX BELLECTB U COEANHEHUI P-INIEMEHTOB.
M3yyeHne cBOMCTB NPOCTbIX BELLECTB U COeANHEHNN d-9NEMEHTOB.
lpakmu4eckue 3aHsIMus

MonyyeHune xnoposogopoaa U COSSIHOM KUCIOTbI, UX CBONCTBA.
lMonyyeHne ammunaka, ero CBOUCTBA.

[MonyyeHve ruapoKCMaoB antOMUHUA U LMHKA; UCcregoBaHNe UX CBOUCTB.

Mony4yeHne 1 nccnenoBaHWe CBOWCTB OKCUAOB Cepbl, yrrepoaa, docgopa.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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1.5. Xummnyeckue peakumm

Knaccudgumkauma xmmMmyeckmx peakuuMn B OpraHUY4eCKOM U HeopraHUu4eckou
xumun. [oHATME O Xumuyeckon peakuun. Peakuumn, wugywme 6e3  U3MeHeHus
Ka4yeCTBEHHOro CocTaBa BELLECTB: annoTponusaums n nsomepusauma. Peakumm, naywme
C U3MEHEeHMeM COoCTaBa BELLECTB: MO YUCIY U XapaKkTepy pearupyrowmx n obpasyoLmxcs
BELLECTB (pasrfoXeHus, coeauHEHUs, 3amelleHunsi, obmMeHa); N0 M3MEHEHUIO CTeneHen
OKUCINEHMS  3NEMEHTOB  (OKUCNUTENIbHO-BOCCTAHOBUTENbHBIE UM HEOKUCIUTENbHO-
BOCCTAHOBUTENbHbIE peakuun); No TennoBoMy addeKkTy (3K30- N IHOOTEPMUYECKME); MO
dase (roMoO- M TreTeporeHHble); Mo HanpaeneHuto (obpatumble M HeobpaTuMble); MO
MCNONb30BaHUIO KaTanusatopa (KatanuTuyeckme W HekatanuTuyeckue); no MexaHusmy
(pagvkanbHble, MOSNEKYNAPHbIE N NOHHbBIE).

BepoATHOCTbL MNpOTeKaHMSA XMMMUYECKUX peakumm. BHyTpeHHAs aHeprus,
3HTanbnnaA. TennoBon 3PEEKT XMMUYECKUX peakumin. TepMOXMMMUYeckue ypaBHEHUS.
CtaHgapTHasa aHTanbnua peakumin n obpasoBaHus BelwlectB. 3akoH [.M.M'ecca u ero
cneacTeus. QHTponus.

CKOpOCTb XUMUYECKUX peakumn. [NoHsaTMe O ckopocTu peakuumn. CKOpOCTb rOMO-
N reTeporeHHoOn peakunn. AHepPrusa akTmsaLmu.

daKTopbl, BNUSOLLME HA CKOPOCTb XMMUYECKOW peakumn. Npupoaa pearvpyromx
BewecTB. Temnepatypa (3akoH BaHT—lodda). KoHueHTpauus. KaTtanmsatopbl Wu
Katanuma: roOMO- W TreTeporeHHbl, MUX MexXaHu3Mmbl. PepMeHTbl, WX CpaBHEHWE C
HeopraHMyeckumMu KaTtanusatopamu. 3aBUCUMOCTb CKOPOCTM peakuun OT MOBEPXHOCTU
COMPUKOCHOBEHWS pearnpyromnx BeLecTs.

O6paTUMOCTb XMMMYECKUX peakumn. Xumudeckoe pasHoBecue. [loHATME O
XMMUYECKOM paBHOBecuW. PaBHOBECHble KOHUeHTpaumu. [OdUMHAMUYHOCTb XMMUYECKOro
paBHoBecus. DakTopbl, BANSIOLLME HA CMELLEHNEe PaBHOBECUS: KOHLEHTpauus, JaBreHune,
TemnepaTtypa (npuHumn Jle WaTtense).

OKucnuTenbHO-BOCCTaHOBUTENbHbIE peakuumm. CteneHb OKUCIEHNS.
BocctaHoButenu n okucnmutenn. OkucneHme n BoCCTaHOBNEHNe. BaxHenwme okmcnutenm
n BoccTaHoBuTenu. BoccTtaHoBUTENbHbIE CBOWCTBA METaNfoOB— MPOCTbIX BELLECTB.
OkucnutenbHble M BOCCTAHOBUTESbHbIE CBOMCTBA HEMETasnfloB— MPOCTbIX BELLECTB.
BocctaHoBUTENbHLIE CBOWCTBA BELECTB, OOpa30BaHHbIX 3fieMeHTaMn B HU3LIEN
(oTpuuatenbHon)  cteneHn  okucneHusi.  OKucnuTenbHble  CBOMCTBA  BELLECTB,
0o0Opa3oBaHHbIX 3feMeHTamMn B BbICWEN (MONOXUTENbHOW) CTEMEHM OKUCHEHUS.

OkuncnuTenbHble N BOCCTAaHOBUTENbHbIE CBOMCTBA BELLECTB, O6pa3OBaHHbIX anemMeHTamMmun

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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B MPOMEXYTOYHbIX CTEMNEHSX OKUCIEHNS.

Knaccudgpmkaumsa okKucnutenbHO-BOCCTAaHOBUTENbHbIX peakuun. Peakuun
MEXaTOMHOro n MEXMOINEKYNAPHOro OKWCNEHNA-BOCCTAHOBMNEHUS. Peakunn
BHYTPUMOSIEKYSAPHOIO OKNCNEHNSI-BOCCTAHOBMNEHNS. Peakunn CaMOOKMNCNEHNSA-
CaMOBOCCTaHOBIEHMS (OMCNPONOPLMOHNPOBAHNS).

MeToabl COCTaBneHUs ypaBHEHWUA OKUCIUTENbHO-BOCCTAHOBUTESNbHbLIX peakuun.
MeToa oanekTpoHHoro 6anaHca. BnusHue cpegbl Ha nNpoTeKaHWe OKUCIUTENbHO-
BOCCTAHOBUTENbHbIX NPOLECCOB.

XuMmunyeckme MUCTOYHMKM TOKa. JNeKTpoAHble noTeHuuwansl. Pag cTtaHgapTHbIX
9NEKTPOAHbIX MNOTEHUMANoB  (3MEKTPOXUMUYECKUN  PSL  HanpsbKeHun  MeTansos).
[anbBaHW4YeCKMe 3MEeMEHTbl M MPUHUMNBLI UX paboTbl. CocTaBneHwe ranbBaHUYECKNX
anemeHToB. O6pasoBaHue ranbBaHWYECKMX Nap MpuM  XMMUYECKMX npoLeccax.
[anbBaHU4YeCKMEe 3neMeHTbl, MPUMEHSEMblE B >KU3HW: CBUHLOBAA aKKyMynsiTopHas
GaTapes, H1Kenb-kagMmueBble 6aTtapeun, TONIMBHbIE SNIEMEHTHI.

AneKkTponus pacnnaBoB U BOAHbIX PacTBOPOB 3neKTponutoB. [lpouecchl,
npoucxogsiume Ha Katoge W aHode. YpaBHEHUSI 3NEKTPOXMMWUYECKMX MNPOLECCOB.
ONeKTponNn3 BOAHbIX PacTBOPOB C WHEPTHbIMWU 3MEKTpoAaMn. JINEeKTPONu3 BOOHbIX
pacTBOPOB C pacTBOPMMbIMK anekTpogamu. [pakTnyeckoe npuMeHeHne anekTponmaa.

HdemoHcmpauuu

MpeBpaLueHne kpacHoro poccopa B 6enbin; KNCAOPOAa B O30H.

Mopgenwn 6ytaHa n nsobyrtaHa.

lMony4eHue kncnopoda n3 nepokcuaa BO4OPOAAa M BOAbI; AernapaTauus aTaHona.

Llenoyka npespaweHun P —P205—H3POa4; cBONCTBaA YKCYCHOW KUCIOThI; peakumu,
noywme c obpasoBaHMeEM OcCagka, rasa M BOAbl; CBOWCTBA MeTasnsoB, OKWUCIEHME
anbgernga B KACNOTY M CnMpTa B anbaerng.

Peakunn ropeHuns; peakumm aHAOTEPMUYECKME HA NpUMeEpPe peakunmn pasnoxXeHus
(3TaHona, kanuMMHOM cenuTpbl, BMxpomaTa aMMOHUS) N IK3OTEPMUYECKME Ha Npumepe
peakumn coegmHeHus (obecuseyvmBaHne GpPOMHOM BOAbLI M pacTBOpa NepMaHraHaTa kanus
3TUNEHOM, raweHue U3BecTu n ap.).

BsaumopgencTeBne uuHKa C pactBopamMu COJSISHOM U CEePHOM KUCMOT MNPU pasHbiX
TemnepaTtypax, PpasHbIX KOHLEHTpauusX CONSAHOWM KUCIOTbI; pasfoXeHue nepokcmaa
Kncrnopoga C nomoulpto okcupga MmapraHua (IV), katanasbl CbIporo Msica M CbIporo
KapTodens.

BaanmopgencTeBne uUMHKa pasfiMyHOM MOBEPXHOCTM (MOpPOLUKA, Mbifn, rpaHyn) c

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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KMCNOTOMN.

Moaenb «Kundwero crnosa.

CwMmelleHe paBHoBecust B cucteme: Fe®*+ 3 CNS™ «—Fe(CNS)s; ombineHue
XUPOB, peakumm aTepudurKaummn.

3aBMCUMOCTb CTEMEHN 3JNEKTPONUTUYECKON AMCCOoLMaLMM YKCYCHOM KUCROTbl OT
pas3baBneHus.

CpaBHeHue ceounctB 0,1 H pacTBopoB CepHOM U CEPHUCTON KUCIOT; MypaBbUHON Y
YKCYCHOW KMCAOT; TMAPOKCUAOB NUTUS, HATPUSA N Kanus.

BoccTaHoBneHne guxpomarta Kanumsa LUHKOM.

BoccTtaHoBneHune okcnga meam (ll) yrnem 1 Bogopogom.

BoccTaHoBneHne guxpomarta Kanusa 3TUNoBbIM CIMPTOM.

OkncnuTenbHble CBOMCTBA a30THOM KACOTLI.

OkuncnuTtenbHble CBOMCTBA AMxpomMarta Kanusi.

"anbBaHW4eckne anemMeHTbl 1 GaTapenku.

AnekTponua pacTteopa xnopuga meau (I1).

JlabopamopHbie onbimbi

MonyyeHune Kncnopoga pasnoXxeHnem nepokcnaa Bogopoaa u (Mnv) nepmaHraHarta
Kanus.

Peakuun, naywme ¢ obpasoBaHMeM ocagka, rasa unvm BoAbl ANs OPraHNYecKux u
HEeopraHM4YecKkMx KNCMOT.

B3anmopgencteme meTtannoB C HemeTannamu, a Takke C pacTBopamu conen u
pacTBOpamMu KMCHoT.

B3anmogencTeme cepHom 1 a3oTHOM KUCOT C Meablo.

OkuncnuTtenbHble CBOMCTBA NepMaHraHaTa Kanusi B pasnunyHbiX cpeaax.

1.6. PacTBOpbI. AnekTponuTu4ecKkana guccoumayms.

MoHATHe o0 pacTBopax. Puamko-xMMmn4eckas npmpoga pacTBOPEHUSI U PacTBOPOB.
B3aumopencTBme pactBopuUTeENs M pacTBOPEHHOrO BellecTBa. PacTBOpMMOCTL BELLECTB.
Cnocobbl Bblpa)eHUs1 KOHLEHTpauuu pacTBOPOB: MaccoBasi AO0Nsl pPacCTBOPEHHOro
BeLlecTBa (NPOLUEHTHas), MOnspHas.

Teopusa anekTponuTU4eckon guccouunaumn. MexaHnam guccoumaunmn BewecTB C
pasnUYHbIMM  TUMAMU XMMWYECKMX CBA3eN. Bknag pyccknx y4yeHbiX B pasBuUTUE
npeacraeneHun o6 anekTponutudeckon auccoumaummn. OCHOBHbIE MONOXEHUS TEOPUU
anekTponutuieckon auccoumaumn. CTeneHb SNEKTPONUTMYECKOM Auccounaumm  u

(baKTOPbI ee 3aBMCUMOCTU. CUnbHbIE U cpegHune aneKkTposrinTbl.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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Ouccounauma Boabl. BogopoagHbin nokasatens. Cpega BOAHbIX pPacTBOPOB
anekTponutoB. Peakumn obMeHa B BOOHbIX pacTBOpax afeKTponmToB.

Mmaponus kKak o6MeHHbIN npouecc. HeobGpaTUMbIN TMOPONN3 OpraHUYEecKUX W
HeopraHM4YeCcKUx CoOeaNHEHUN 1 ero 3Ha4yeHne B NPakTUYecKon AeATeNbHOCTM YeroBekKa.

O6paTtumbin rmgponuns conen. CtyneHyatbin ruaponums. MNpaktnyeckoe npuMeHeHne
rmgponuaa.

M'maponua opraHnyeckux BellecTB (6enkos, XUPOB, YrNeBOAOB, NOMMHYKNEOTUAOB,
AT®) n ero Buonornyeckoe u npakTuyeckoe 3HaveHume. OMbineHue Xupos. Peakuns
aTepudukaumn.

HdemoHcmpauyuu

CpaBHeHUe aneKTponpoBOAHOCTN PacTBOPOB 3M1EKTPONNTOB.

CwmelLeHne paBHOBeCKS anccounanmm crnabblx KUCAOoT.

MHankaTopbl 1 NU3MEHEHNe X OKPacKn B pa3HbIX cpeaax.

CepHokucnbin 1 pepMeHTaTUBHbBIV TMOPONN3 YrieBOaOB.

Mmpponns kapboHaToB, CynbdaToB U CUMMKATOB LLENOYHbIX MeTasnnoB; HATPAToB
ceuHua (ll) nnn yuHka, xnopuga amMoHUS.

JlabopamopHbIl onbim

XapakTtep guccounauumn pasnuyHbiX rMapOKCUO0B.

lpakmu4eckoe 3aHssmue

rlpI/IFOTOBJ'IeHI/Ie pacTBOpPOB pa3JyiInyHbIX BUOAOB KOHUEHTPAUUN.

2. OpraHu4yeckasa xmmusi

21. TMMpeameTr opraHu4yeckom XxXumunu. Teopuss CTPOEHUA OpraHUYecKUx
coeAnHeHun

NMpeameTr opraHunyeckon xumum. [loHsaTMEe 06 opraHM4yeckoM BeLwecTBe U
opraHuyeckon xummnn. Kpatkmin o4epK UCTOpPUM pasBUTUA OpraHUYeckon xummuun. Butanuam
n ero KpyweHne. OCOBEHHOCTU CTPOEHUSI OpraHMYeckux coeauvHeHun. KpyroBopoT
yrnepoga B npupoae.

Teopusa cTpoeHus opraHunyeckux coeamHeHun A.M.BytnepoBa. [pegnocbiniku
co3gaHus Teopumn ctpoeHusi. OCHOBHbIE MONoXeHus Teopumn ctpoeHus A.M.Bytneposa.
XnMunyeckoe CTpoOeHMEe U CBOWCTBaA oOpraHmyeckmx BewectB. [MoHsaTME 06 un3omepuwn.
Cnocobbl oToOpaXeHus CTpoeHusi Mornekynbl (popmynbl, mogenu). 3HadyeHue Teopuu
A.M.BbytnepoBa Anga pasBuUTUa OpraHNYeCKon XMMum U XMMMYECKNX NPOrHO30B.

CtpoeHune aTtoma yrnepoga. QnekTpoHHoe obnako n opbutanb, s- n p-opbutanu.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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ONEKTPOHHbIE U 3NEKTPOHHO-rpaduyeckme opMyrnbl atoma yrinepoga B OCHOBHOM U
BO30OY>XOEHHOM COCTOSIHUAX. KoBaneHTHas XMMumyeckas CBA3b W ee Kraccudukaumst no
cnocoby nepekpbiBaHus opbutanen (o- n 1-ceasmn). MNMoHatue rmbpugnsauun. PasnuyHble
TUNbl TMGpuaM3aumMm n opma aToMHbIX opbuTanen, B3anmMHoe OoTTankuBaHne rmbpuaHbIX
opbuTanemn n ux pacrnonoxeHve B NPOCTPaAHCTBE B COOTBETCTBUM C MUHUMYMOM SHEPIUN.
leomeTpnss Monekyn BeLlecTB, OOpasoBaHHbIX aTtomMamu yrrepoga B pasfiMyHbIX
COCTOSIHUAX rMbpuansaumn.

Knaccudmkauma opraHumyeckux coeamHeHun. Krnaccudukaums opraHuYeckux
BelwecTB B 3aBMCUMOCTW OT CTpPOeHUA yrrepoaHon uenu. loHsaTMe yHKLUMOHANbHON
rpynnbl. Knaccudgukauus opraHM4eckux BeLecTB No TUny yHKUMOHaNbLHOW rpynnbl.

OcHOBbI HOMEHKNaTypbl OpraHMYeCKUX BeLecTB. TpuBMarbHble Ha3BaHUS.
PaumMoHanbHaa HoMeHknatypa kKak npegwecrtBeHHuua HomMeHknatypbl  [UPAC.
HomeHknatypa IUPAC: NPUHLMNBI obpas3oBaHus Ha3BaHuUN, CTapLUMHCTBO
YHKUMOHArbHbIX rpynn, ux o603HadeHne B npedukcax Kn cyddukcax Ha3BaHUN
OpraHMYecKnx BeLLEeCTB.

TUnbl XMMUYECKUX CBA3EN B OpPraHNYeCKUX COeAUHEHUSAX U CrnocoObl MUX
paspbiBa. Knaccudukaumss KOBaneHTHbIX CBSA3EW MO 3MEeKTPoOTpULATESNTIbHOCTH
CBSA3aHHbIX aToMoB, crnocoby nepekpbiBaHMA opbutanen, KpaTHOCTU, MeXaHU3Mmy
obpasoBaHusa. CBsA3b NpMpoabl XMMUYECKOM CBA3U C TUMOM KPUCTaNMYECKON peLueTKu
BellecTBa U ero omMsmMyeckMmmn cBonCTBaMu. PaspbiB XMMUYECKOM CBS3M Kak MpoLecc,
obpaTtHbI ee 0b6pa3oBaHUIO. [OMONMUTUYECKUIA N TETEPOSTIUTUYECKUA paspbiBbl CBA3EN, NX
conocTtaBneHme ¢ 06MeHHbIM U OOHOPHO-aKUENTOPHbIM MexaHu3mamMum nx obpasoBaHus.
lMoHaTMe cBOOOAHOMO pagukana, HyKrneomUnbHON N 3NEKTPOUITbHON YacTuLbI.

Knaccudgmkaumsa peakumm B oOpraHM4eckom Xumuum. [loHATME O Tunax wu
MexaHu3Max peakuuin B opraHudeckon xumun. CybcTpaTt m peareHt. Knaccudpmkaums
peakumin MO MW3MEHEHUID B CTPYKType cybcTpata (nMpucoeauHeHue, oTwenneHue,
3amelleHre, wusomMepusaumsa) u  Tuny peareHta (pagukanbHble, HyKneodurbHbIE,
anektpoduneHble). Peakumn npucoegmHenns (AN, AE), snumuHupoBanunsa (E),
3amewteHma (SR, SN, SE), usomepusauuun. PasHOBMOHOCTM peakuun Kaxgoro Tuna:
rmgpvpoBaHne U gernapupoBaHue, raroreHMpoBaHne 1 geranoreHnpoBaHue, rmgparauus
n gerngparauus, rugporasioreHMpoBaHue U gerngporanoreHMpoBaHue, nonmMmepusaums n
nosiMKoHAeHcaums, neperpynnupoBka. OCOBEHHOCTU OKUCNUTENBbHO-BOCCTAHOBUTESTbHbIX
peakunn B OpraHNYeckom XMmMun.

COBpeMeHHbIe npeacraBineHna O XUMMUYECKOM CTPOEeHUM OpraHn4eckux

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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BewecTB. OCHOBHble HanpaBneHus passutusa Teopun cTpoeHna A.M.Bytneposa.
N3omepuns opraHmyeckmx BewwecTB U ee Buabl. CTPYKTYpHass M30OMeEPUs: MEXKNnaccoBas,
YyrnepoaHoro ckeneta, MOMOXEHNA KpaTHOM CBA3WM W (PYHKUMOHANbHOW  rpynnbl.
[MpocTpaHcTBEHHAs n3omepus: reomeTpuyeckas n onTuyeckas. MoHsTne
acuMmeTpuyeckoro ueHTtpa. buonornyeckoe sHavyeHne ontuyeckon nsomepun. BaanmHoe
BNUSIHWE aTOMOB B MOJSIEKYSIAaX OPraHNYECKMX BELLECTB. ONIEKTPOHHbIE 3(P(PEKTLI aTOMOB U
aTOMHbIX FPYyNn B OpraHndecknx monekynax. MHAyKUnoHHbIn ahdekT, NONoXKUTENbHbIN 1
oTpuuaTenbHbii, ero ocobeHHoCTU. Me3omepHbIi adhbdekT (adhdekT conpsikeHus), ero
0COBEHHOCTN.

HdemoHcmpauyuu

Konnekumm opraHuMyecknx BeLLeCcTB (B TOM 4uMCre NeKapCTBEHHbIX NpenapaTos,
Kpacutenen), matepuanoB (NPUPOAHbIX W CUHTETUYECKMX Kay4dyykoB, Mnactmacc Wu
BOJIOKOH) N U3OENNIN U3 HUX (HUTEWN, TKAHEN, OTAENOYHbLIX MaTepMarnosB).

Mogenn wmonekyn CHa, CoH4, C2H2, CsHs, CHsOH — wwapocTepxHeBble W
00beEMHBbIE.

Mogenu oTTankneaHms rmépuaHbIX opouTanern ¢ NOMOLLLIO BO34YLUHbIX LLAPOB.

B3anmogencteme Hatpus C 3TaHONOM W OTCYTCTBME B3auMMOLEWNCTBUA C
AN3TUNOBBIM 3OMPOM.

OnbiTbl, noaTBepXxpawwue Hanuume QyHKUMOHAMbHbLIX FPYNN Yy COeANHEHWUI
pPasrivyHbIX KNaccos.

JlabopamopHbIl onbim

M3rotoBneHne Mogenen Mornekyn —npeacraBuTenen  pasnuvyHbiX  Kraccos
OpraHN4YeCcKnx coeguHeHUN.

lpakmu4eckue 3aHsIMus.

O6HapyxeHwne yrnepoga 1 BoOgopoaa B OpraHM4eCckOM COEQUNHEHUMN.

O6HapyxeHue ranoreHoB (npoba bennblutenHa).

2.2. MNpepenbHble yrneBoaopoAabl

FoMmonornyeckun psap ankaHoB. [loHsaTMe 06 yrnesogopogax. OcobeHHoCTU
CTPOEHMA npedenbHbIX YrNeBoAopoaoB. AnKaHbl Kak npeactaBUTENU npenenbHbIX
YyrneBOAOpPOAOB. JOfEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHME MOMEKyrbl MeTaHa |
Apyrmx ankaHoB. [omonoruvyeckuin psg v mM3omepust napaduHoB. HopmanbHoe u
pa3BeTBfIEHHOE CTPOEHWE YyrnepoaHon uenn. HomeHknatypa ankaHoB M anKuibHbIX
3amectutenen. dnsnyeckne CBONCTBA ankaHoB. ArkaHbl B npupoae.

Xumunyeckme cBomcTBa ankaHoB. Peakumn SR-Tuna: ranoreHupoBaHue (paboThbl

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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H.H.CemeHoBa), HutpoBaHne no KoHoBanosy. MexaHuam peakumm XnopupoBaHUSN
ankaHoB. Peakumn [JermapuvpoBaHUs, FOPEHWUS, KaTanUTUYECKOro OKUCIIEHUSI arikaHoB.
KpekuHr ankaHoB, pasnuyHble BWObl KPEeKUHra, npuMEHeHWe B MPOMbILUNIEHHOCTW.
[Mponus 1 koHBepcUa MeTaHa, U3oMmepusauns ankaHos.

MpumeHeHne n cnocobbl nony4vyeHnsa ankaHoB. O6nacTn NpUMeHeHNsT ankaHoB.
MpomblWweHHbIE CNOCOBbLI NOMyYEHUsT ankaHoB: MOfydYeHne U3 NPUPOAHbLIX UCTOYHUKOB,
KPEKMHT napaduHOB, MNOSMyYEeHNE CUHTeTUYeckoro 6eH3uHa, rasuvdukaunsa yrns,
rmgpupoBaHne ankaHoB. JlabopaTopHble cnocobbl NonyyYyeHUs ankaHoB: CUHTE3 Bropua,
AekapbokcmnupoBaHue, rmaponna kapbuga antoMuHms.

LimknoankaHbl. [OMONOrMYyecknin psig U1 HOMEHKNaTypa LuKroankaHos, ux obias
dopmyna. lNoHATHE O HanpskeHun uukna. M3omepusa LMKNoankaHoB: MEXKIiaccoBas,
yrnepogHoro ckeneta, reometpuyeckas. [lonyyeHve wun  pusmdeckne CBOUCTBA
uuknoankaHoB.  XuMW4Yecknme  cCBOWCTBa  UuMknoankaHoB. Cneuuduka  CBOWCTB
LUMKIOankaHoB C ManbiM pa3MepoM uukna. Peakuum npucoeguHeHust U pagukanbHOro
3ameLleHus.

HdemoHcmpauuu

Mogenu Monekyn MeTaHa, [ApyrMx ankaHoB, pPasnuyHbIX KOHJdopmaLuMK
LuKriorekcaHa.

PactBopeHne napaduHa B 6eH3MHe 1 ncnapeHme pactBopuTernsi U3 CMecu.

lMnasneHve napaduHa U ero OTHOWeEHuMe K BoAe (pacTBOPMMOCTb, MSIOTHOCTb,
CMadnBaHue).

PasgeneHue cmecn 6eH3MH—BOAA C NOMOLLbIO AENUTENBHON BOPOHKN.

opeHne meTaHa, nponaH-b6yTaHOBOW cMmecu, napaduHa B YCroBusix n3bbiTka u
HefocCTaTKa Kucrnopoga.

B3pbiB cMecu meTaHa C BO34YXOM U XJTIOPOM.

BoccTaHoBneHe OKCUOO0B TSKENbIX METANoB napaduHoOM.

OTHoLeHMe yukrorekcaHa kK 6GpoMHOM BoAE U pacTBOPY NepMaHraHata Kanusi.

JlabopamopHsbie onbimbi

M3rotoBneHne mogenen MoneKkys ankaHoB U ranoreHankaHoB.

M3rotoBneHne napadguHMpoBaHHOM Bymaru, UcnbiTaHMe ee CBOMCTB: OTHOLUEHUS K
BOAE M Xnpam.

O6HapyxeHne Boabl, Caxu, YrieKUCroro rasa B NpoAyKkTax ropeHns ceeyu.

OsHakomneHve CO  CBOWCTBaMM  TBepAblX  NapadUHOB: nnasrneHuem,

pPacTBOPUMOCTbIO B BOAE N OPraHNYECKUX pacTBOpUTENAX, XUMUYECKON MHEPTHOCTbLIO

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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(oTcyTCcTBMEM B3aMMOLENCTBUA C OPOMHOM BOLOW, pacTBOpaMu NepmMaHraHata Kanus,
rmgpokcuaa HaTpusa U CepHOM KUCNOTbI).

lpakmu4eckoe 3aHssmue

MonyyeHne meTaHa M U3y4YeHWEe ero CBOWCTB: FOPEHUs, OTHOLWEHUS K BpoMHOM
BOJE M pacTBOPY NepmMaHraHarta Kanus.

2.3. HenpepenbHble yrnesogopoAabl. JTUNEHOBbIe, [OWEHOBble U
aueTuneHoBble yrrnesoaopoAabl

FoMonornyeckun psig ankeHoB. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHue
MOMEKynbl 3TUNEHa W ankeHoB. [omonornyecknn psig u obwas dgopmyna ankeHos.
N3omepnsi  aTUNEHOBbIX  YrNeBOoAOPOOOB:  MEXKraccoBasi, YrnepogHoro ckeneta,
NOJSTIOXXEHNA KpaTHOM CBA3W, reomeTpudeckas. OCO6EeHHOCTM HOMEHKNATypbl 3TUMEHOBbIX
yrneBogopo4o0B, Ha3BaHUA BaXXHeNLWNX pagukanos. dusnyeckne CBONCTBa ankeHoB.

XuMunyeckme CBOMCTBA alikeHOB. ONeKTpoUIbHbLIM  XapakTep peakuun,
CKIMOHHOCTb K peakuusiM MpUCOEOUHEHUS, OKUCIEeHus, nonumepusaumu. [lpasuno
MapkoBHMKOBa M €ero 3anekTpoHHoe obocHoBaHue. Peakuun ranoreHnpoBaHug,
rmgporanoreHnpoBaHusl, rmapartauum, rmapuposanuns. Mexanmam Ae-peakumin. MNoHaTne o
peakumsax nonvmepusaumu. 'opeHne ankeHoB. Peakunn OKUCHEHUS B MSATKUX U XKECTKUX
ycnosuax. Peakumss BarHepa wn ee 3HadeHuMe [ns obBHapyxeHus HenpeaenbHbIX
yrnesofopoaoB, NOSTy4YEeHUs MNKOSEN.

MpumeHeHne M cnocoObl nNony4yeHUs arnkeHoB. l/cnonb3oBaHWe BbICOKOW
peakuMOHHOM CMOCOOHOCTU ankeHoOB B XMMWYECKOW MNPOMbILMEHHOCTU. [lpuMeHeHne
aTuneHa u nponuneHa. [lpombiwneHHble cnocobbl nonydeHuss ankeHoB. Peakuun
AerngpupoBaHng N KpekuHra ankeHos. JlabopaTtopHble cnocobbl NONyyYeHUs ankeHoB.

AnkagueHbl. [loHATME w© Kknaccudukaumsi [OUEHOBLIX  YrneBOogOPOAOB MO
B3aMIMHOMY PacrofioXeHN0 KpaTHbIX cBA3en B Mornekyne. OCoBeHHOCTM 3NEKTPOHHOIO U
NMPOCTPAHCTBEHHOrO CTPOEHUS COMPSKEHHbIX AWEHOB. [loHATME O TT-3NEKTPOHHOM
cucteme. HomeHknaTtypa gneHoBbIX yrresogoponoB. OCO6eHHOCTM XMMUYECKNX CBOMCTB
COMPSIKEHHbIX AOWEHOB KaK CNeacTBMe WX 9NEeKTPOHHOro cTpoeHus. Peakuyuun 1,4-
npucoegnHenunsa.  lMonumepusauna  gueHoB. Cnocobbl  nonyyYyeHUs  OUMEHOBbIX
yrnesogopoaos: pabotbl C.B.Jlebenesa, aermapnpoBaHme ankaHoB.

OCHOBHbIE€ MOHATUA XUMUUN BbICOKOMOSEKYNAPHbLIX COeAUHEHUN (Ha npumepe
NPOAYKTOB NONMMeEpPU3aL M1 ankeHoB, ankagueHoB U UX ranioreHnponsBoaHbIxX). MoHomep,
nonMmep, peakumsa nonvMMmepusaumm, cteneHb nonmMmepusaumm, CTpyKTypHoe 3BeHO. Tunbl

NONMMMEPHbIX Lienewn: NMHeHbIe, pa3BeTBNEHHbIE, CLUMTbIE. [OHSATUE O cTepeoperynsipHbIX
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nonumepax. lonumepbl TepmonnacTudHble U TepMopeakTuBHble. [lpeactaBneHve o
nnactMaccax u anacromepax. MonnatuneH BbICOKOro U HU3KOro AaBreHus, ero CBOMCTBa
n npumeHeHne. Katanusatopbl Uurnepa—Hatta. lNonunponuneH, ero npumeHeHue U
ceovcTBa. [anoreHcogepxawme nonuMmepbl: TedrioH, nonvBuHUNXNopug. Kaydyku
HaTypanbHbii U CUHTeTMYeckne. Cononumepbl (BYyTaaMEHCTUPOSbHBIA  Kayyyk).
BynkaHusauusa kaydyka, pe3vmHa n 960HUT.

FoMonornyeckun psia ankuHOB. ONEKTPOHHOE W MPOCTPaAHCTBEHHOE CTpOeHue
aueTuneHa wn Apyrux ankvHoB. [omonoruveckui psg m obwas dopmyna ankMHOB.
HomeHknatypa aueTuneHoBbIX YrneBoaopoaoB. M3omepusa mexknaccoBasi, yrnepogHoro
ckerneTa, NOIOXXEeHUS KpaTHOW CBA3N.

XuMunyeckme cBoUCTBA U MNpuMeHeHue ankuHoB. OcobeHHOCTU peakuuin
npucoeauHeHns No TPOMHOW yrrepoa-yrrnepoaHon ceasu. Peakuus Kydeposa. MpaBuno
MapKkoBHMKOBa MPUMEHUTENBbHO K auetuneHam. [loaBMXHOCTL atoma Bogopoaa
(kncnoTHble cBoncTBa  ankvHoB).  OkucneHve  ankuHoB. Peakumsi  3enuHcKoro.
MpumeHeHne aueTuneHoBbIX yrresogoponos. lNonvemMHunaueTar.

Mony4yeHne ankuHoB. [NonyyeHne aueTuneHa NUPONN3OM MeTaHa U KapbugHbIM
METOLOM.

HdemoHncmpauyuu

Mogenn mMonekyn CTPYKTYPHbIX W MNPOCTPAHCTBEHHLIX M30OMEPOB arkeHoB U
ankagneHosB.

Konnekuus «Kay4vyk n pesvmHa.

Hdenonnumepusauunsa kaydyka. CryweHne MrevyHoro coka Kay4ykOHOCOB (Morovas,
oQyBaH4YMKOB, puKyca).

Mogenun monekyrnbl aueTuneHa u gpyrux ankuHoB.

MonyyeHne aueTuneHa u3 kapbuga KanbLus, O3HAKOMMEHWE C (PU3NYECKUMU U
XMMUYECKMMN  CBONCTBaAMM  aueTuneHa: pacTBOPMMOCTbIO B BOAE, [OpPEHUueM,
B3anmMogencrtamem ¢ 6poMHON BOAOW, pacTBOPOM MepmaHraHaTa kanusi, conamu meam (1)
n cepebpa.

JlabopamopHbie onbimbi

O6HapyxeHne HenpeaenbHbIX COeANHEHUI B KEPOCUHE, CKunuaape.

O3sHakomreHne ¢ obpasuamm NoNnaTUIEHa U NOMNPoNUNeHa.

Pacno3HaBaHve 06pa3LoB ankaHoOB U ankeHoB.

M3rotoBneHne mogenen Monekyn ankMHOB, UX NU3OMEPOB.

lpakmu4eckue 3aHsIMus
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lNony4eHuwe aTuneHa gervgparauuen aTUNoBoro cnupra.

BaaumopencTteme atuneHa c 6GpoMHOM BOAOW, paCTBOPOM NepMaHraHaTa Kanusi.

CpaBHeHWe nnameHun aTuneHa ¢ nnamMeHem npeferbHbIX YrneBogopoaoB (MeTaHa,
nponaH-6yTaHOBOM cMecH).

2.4. ApomaTtnyeckue yrnesogopoabl. NNpmpoaHbie UICTOYHUKU YriieBOoAOpPOAOB

FoMonornyeckun psag apeHoB. beH3on kak npeacraBuTeNb apeHoB. Paseutue
npeacTaBneHnin o ctpoeHmn 6eHsona. CoBpeMeHHble NpeacTaBneHnss 06 3NeKTPOHHOM U
NPOCTPAHCTBEHHOM CTpoeHun OGeH3ona. OO6pas3oBaHWe apoMaTUYeCcKOW TT-CUCTEMBI.
lomonorm 6GeH3ona, WX HOMeHkNnaTtypa, obwas dopmyna. HomeHknatypa nng
An3aMelleHHbIX  MpoM3BOAHbIX  OeH3ona: opTo-, MeTa-, napa-pacnosioxXeHue
3amectutenen. dmusmnyeckne CBONCTBa apeHoB.

XumMmunyeckmne cBoncTBa apeHoB. [lpumepbl peakumn  3NeKTPOPUIBHOro
3aMelleHuns: ranoreHnpoBaHusi, ankunupoBaHus (katanusatopbl Ppuaoena—KpadTca),
HUTPOBaHUS, CynbgupoBaHus. Peakumn rmapupoBaHns W NPUCOedMHEHMS Xxnopa K
6eH3ony. OcobeHHOCTN XMMUYECKMX CBOWCTB romosnoroB 6eHsona. BaaumHoe BnngaHue
aTOMOB Ha npumMmepe romosioroB apeHoB. OpueHTauusi B peakumsax 3neKkTpounbHOro
3ameuleHus. OpmenTtaHnTbl | 1 1l poaa.

NMpumMmeHeHne M nonyyeHue apeHOB. [1pMpPOAHbIE WCTOYHMKM apOMaTUYeCcKUX
yrnesogopoaos. ApomaTusaums ankaHoB 1 UuknoankaHoB. AnkunmposaHue 6eHsona.

HedTb. HaxoxgeHve B npupoge, coctaB U dM3NYEecKMe CBOWCTBa HedTu.
TonnuBHO-3HepreTu4eckoe 3HadeHne HedTn. [MpombliwneHHas nepepaboTka HedTw.
Pektudpumkaums HedpTH, OCHOBHbIE ppaKkuMm ee pasfeneHusl, UX WCnonb30BaHue.
BTopuyHas nepepaboTka HedTenpoayKToB. PekTudukauma masyta npy yMeHbLUEHHOM
AasneHun. KpeknHr HedpTenpoaykToB. PasnuyHble Buabl KpekunHra, paboTsl B.IM.LyxoBa.
M3omepusaumna ankaHoB. ANKUIMpoBaHUE HenpeaeribHbIX yrinesogoposos. PudopMuHr
HedpTenpoaykToB. KayectBO aBTOMOOUNbHOrO Tonnmnea. OKTaHOBOE YMCHO.

MpupoaHbIM U NonyTHbIN HeTAHOU rasbl. CpaBHEHWE cocTaBa NPUPOAHOTO U
NOMNyTHOrO ra3os, UX NPaKTU4YecKoe UCMNONb30BaHME.

KameHHbIn yronb. OCHOBHble HarnpaBfieHUs WUCMOSIb30BaHUS KaMEHHOro Yrhs.
KokcoBaHve KaMeHHOro yrng, BaXHeWwme npoAayKTbl 3TOro npouecca:  KOKC,
KaMeHHOYrofibHas cmorna, HaacmornbHas Boga. CoeanHeHus, Bblaensiemble U3
KaMeHHOYrosfibHOW cmorbl. [1poayKThl, Nosly4aemble U3 HAaLCMOSBHOW BOAbI.

Jkonornyeckme acnektbl [oObluM, nepepaboTkKM M UCMOMb30BaHUA TOPHOYMX

MCKoMaeMblX.
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HdemoHcmpayuu

LapocTepxHeBble 1 06beMHbIE MOAENW MONeKys 6eH3ora 1 ero roMosioros.

PaspgeneHune cmecun 6eH30n1—Bo4a C NOMOLLbIO AENUTESNbHOW BOPOHKW.

PactBopstowas  cnocobHocTb  GeH3ona  (9KCTpakumMsi  OpraHM4Yyeckux U
HeopraHuyeckmx BellecTB 6OeH30NOM M3 BOAHOMO pacTBopa Woda, KpacuTenew,
pacTtBopeHne B OeH3one BelwlecTB, TPyAHOPacTBOpMMbIX B Boge (cepbl, GeH30MHOM
KUCIOThI).

lopeHue beH3ona.

OTHoweHne 6eH3ona k BpomMHOM BoAe, pacTBOPY NepMaHraHaTta Kanms.

MonyyeHne HUTpobeH3ona.

OsHakomneHne C U3nYeckuMmM CBONCTBaMM apoMaTUYECKUX YrneBOAOpPOOOB C
ucnonb3oBaHmeMm pactBoputenss «ConbBeHT». W3roToBneHne w  UCMNonb3oBaHWe
npocTenero npubopa ons xpomartorpauu.

MonyyeHne GeH3ona gekapbokcunNupoBaHMeM GeH30MHOW KMcnoTbl. NonyyeHne u
paccrioeHne amynbcum 6GeHsona c¢ Bogon. OTHoweHue OGeH3ona kK GpomMHOM BoAe W
pacTBOpYy NepmMaHraHarta Kanusi.

Konnekuuns «lMpnpoaHble NCTOYHUKKM YIIIeBOA0POO0BY.

CpaBHeHu1e npoueccoB ropeHns HedTn 1 NPUPOSHOrO rasa.

O6pasoBaHne He(PTAHON NNEHKM Ha NOBEPXHOCTU BOAbI.

KaTtanntnyeckun KpeknHr napaguHa (UM kepocuHa).

JlabopamopHbie onbimbi

OnpepgeneHve HanMuua HenpeaenbHbIX YrNeBoAOpPOa0B B OEH3MHE N KEPOCUHE.

PactBopyMOCTb pasnuuHbix HedTenpoaykToB (6eH3nHa, KepocuHa, OU3eNbHOro
TonnuBa, BasenuHa, napaduHa) apyr B gpyre.

2.5. 'napokcunbHble coeAUHEeHUs

CtpoeHne wu knaccucpmkauma cnuptoB. Knaccudpukaums cnvpTtoB No  Tvny
YyrneBOAOPOAHOrO pagukana, uYucrly rMapOKCUNbHBIX FPynn M TuUny atoMa yrnepoaa,
CBSI3@HHOIO C TMOPOKCUIBbHOW rPYNMNon. ONEeKTPOHHOE W MPOCTPaHCTBEHHOE CTPOEHME
rMMOPOKCUNBLHON rpynnbl. BnuaHue cTpoeHna cnupToB Ha UX U3MYEeCcKne CBOWCTBA.
MexmonekynsipHas BogopoAHas CBs3b. [[oMonornyecknin pag npeaenbHbiX 0AHOATOMHbIX
cnupToB. MI3oMepusi 1 HOMeHKNaTypa ankaHomnoB, ux obwasn popmyna.

Xumunyeckme CBOMCTBa ankaHonoB. PeakumoHHass cnocoBGHOCTb npeneribHbIX
OO4HOATOMHbIX cnupToB. CpaBHEHME KUCNOTHO-OCHOBHbLIX CBOWCTB OpPraHUYecknx u

HEOpPraHM4Yecknx  coeguHeHun, copgepxawmux  OH-rpynny:  KMCNOT,  OCHOBaHWUWN,

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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aMm@oTepHbIX coeauHeHun (Boabl, cnupToB). Peakuun, noaTBepXaatoline KUCNOTHbIe
ceBoncTtBa cnuptoB. Peakumn samelwieHuns rmgpokcunbHoOW rpynnbl. MexmonekynapHas
aerngpartaumsa cnupToB, YycnoBusi obpasoBaHus NpocTbiX 3unpoB. CroxHble 3dupbl
HEeopraHM4YeckUX W OpraHNYecKMx KUCnoT, peakumm atepudukaumn. OKUCNeHne wn
OKUCnMTenbHOEe aernapuposaHne CrnmpToB.

CnocoObl nony4yeHuMa cnupToB. [uMOponus ranoreHankaHos. [mapaTauus
arnkeHoB, ycrnoBus ee npoeefeHus. BocctaHoBneHme kKapboHUNbHLIX COEAUHEHNIA.

OTpenbHble npeacTtaBuTenu ankaHonoB. MeTaHon, ero NPOMbILSIEHHOE
nonyyeHne M nNpuUMeHeHWe B MPOMbILINEHHOCTU. Bbuonornyeckoe Oencrtene meTtaHona.
Cneumndomyeckme cnocobbl NOnyyYyeHUs 3TUNOBOro cnupta. dusmnonormyeckoe Aencreme
3TaHona.

MHoroaTtoMHble cnupTbl. /I3omMepuss 1 HOMeHKnaTypa npeacraButenen OByX- u
TpexaToMHbIX cnMpToB. OCOBEHHOCTU XMMUYECKUX CBOWCTB MHOrOQTOMHbIX CMUPTOB, WX
KayecTBeHHoe ObHapyxeHune. OTaenbHble NpeacTaBUTENN: ITUNEHIINKONb, FIULEPWH,
CMoco0bl MX NONYYEHUs], MPaKTUYECKOe NPUMEHEHME.

®PeHosM. ONEeKTPoOHHOE W MNPOCTPAHCTBEHHOE CTpoeHue eHona. BaaumHoe
BNUAHME apoOMaTUYECKOro KofbLa U rMAPOKCUIIbHON rpynnbl.

XumMnyeckme cBoMCTBa eHoNa Kak (YHKUMA €ero XMMWYECKOro CTPOEHUA.
BpomupoBaHue hbeHona (kayecTBeHHasl peakumsi), HUTPoBaHWe (MMKPUHOBAasI KMCMOTa, ee
ceovctBa M npumeHeHue). OBpasoBaHWe OKpalLEeHHbIX KOMMEKCOB C MOHOM Fe3+.
MpumeHeHne deHona. NonyyeHne dpeHona B NPOMbILLSIEHHOCTM.

HdemoHcmpauuu

Mopgenun monekyn cnupToB U OeHOMOB.

PacTtBOoprMOCTb B BO4E ankaHos0B, 3TUEHIMNKONS, rvuepuHa, peHona.

CpaBHeHMe CKOpOCTM B3aMMOOEWCTBUA HATpUs C 3TAHONOM, MponaHofiom-2, 2-
METUANPONaHONOM-2, FMULEPUHOM.

MonyyeHne 6pomaTaHa 13 aTaHona.

BbiTecHeHne (peHona n3 oeHonaTa HaTpUs YrofibHOM KACIIOTON.

Peakuus cdoeHona ¢ oopmanbaerngom.

KayecTBeHHble peakumn Ha peHorn.

3aBMCUMOCTM PacTBOPUMOCTU dheHona B BOAE OT TeMnepaTtypsbl.

B3anmopencTteue peHona ¢ pacTtBOPOM LLENOYN.

PacnosHaBaHvne pacTtBOpoB deHonAta Hatpus M kapboHaTa HaTpus (GapboTax

BblbIXaeMOro Bo3ayxa Unu encTeBmne CUnbHOM KUCMOTbI).
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PacnosHaBaHue BOAOHbIX pacTBOPOB (heHona un rnuuepuHa.

JlabopamopHbie onbimbi

PexkTudukauusa cmecn ataHon—Boaa.

O6HapyxeHne BoAbl B a3e0TPONMHON CMECU BOAbI M 3TUITOBOro CnunpTa.

llpakmu4eckue 3aHssmMus

M3yyeHne pacTBOpUMOCTM CNNPTOB B BOJE.

OkucrneHve cnMpToB pPassfiMyHOro CTPOEHUS XPOMOBOW CMEChHIO.

MonyyeHue anatunosoro acupa. MNonyyeHue rnnyepata megu.

2.6. Anbaernabl N KETOHbI

Fomonornyeckue psagbl anbaerMaoB U KeTOHOB. [loHATME O KapbOOHWUMbHbLIX
COeOUHEHUsIX.  JNEeKTPOHHOe CTpoeHne KapboHunbHoM  rpynnbl.  M3omepus wu
HOMeHKnaTypa anbgerMgoB U KeToHoB. dPusmyeckne cBoncTBa  KapOOHUNbHBIX
COeVHEHWN.

Xumunyeckme cBOUCTBa anbAernaoB M KeTOHOB. PeakuuMoHHasi cnocobHOCTb
KapbOoHUMbHbLIX coeauHeHun. Peakumm okucrneHnsa anbOerngoB, KadecCTBEHHble peakuum
Ha anbaerngHyto rpynny. Peakuuun NoSIMKOHAEHCALMN: obpasoBaHue
dreHonoopmanbaerngHbIX CMor.

NMpuMeHeHne W nonyyYeHUe KapOOHUMbHbLIX coeAuHeHUW. [lpyMeHeHne
anb4erngoB M KETOHOB B ObITy M NPOMbIWIEHHOCTU. AnbAernabl U KeTOHblI B npupoae
(3upHble macna, depoMoHbl). [lonyvyeHne KapOOHWMBbHBIX COEANHEHUN OKUCIIEHMEM
CNMpTOB,  rnagpartauuen  ankvHOB,  OKUcreHmem  yrnmesogopopoB.  OTtaenbHble
npeacTtaBuTenn anbOerMaoB U KETOHOB, crneundguyeckme crnocobbl MX MNOSMyYEeHUs U
CBOWCTBA.

HdemoHncmpauuu

LLlapocTepXHeBble U 0O6bEMHbIE MOLENW MOMEKYI anbaerngoB U KETOHOB.

Mony4eHue ykcycHOro anbgernaa, OkucrneHue ataHona XpoMoBON CMECHIO.

KayecTBeHHble peakumn Ha anbOeruaHyro rpynmny.

JlabopamopHsbie onbimbi

OkucneHve aTaHona B 3TaHanb packaneHHoW MegHON NPOBOSIOKON.

MonyyeHue eHonodopmanbgerMaHoro nonvmepa.

Pacno3HaBaHue pacTBopa aueToHa u dhopmManuHa.

lpakmu4eckue 3aHsIMuUs

M3yyeHne BOCCTAHOBUTENbHbLIX CBOWCTB anbAerngoB: peakuus «cepebpsHoro

3epkanay, BocctaHoBneHue rugpokecnaa meam (I1).
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B3anmopgencrteue coopmansgernga ¢ ruapocynbmuTom HaTpus.

2.7. Kap6oHOBbIe KUCNOTbl U UX NPOU3BOAHLIE

Fomonornyeckun psaa npepenbHbIX OAHOOCHOBHLIX KapOGOHOBLIX KUCHOT.
MoHAaTME O KkapbOHOBbBIX KUCMAOTax WM UX Knaccudumkaums. ONeKTpoHHoe ¢
NPOCTPaHCTBEHHOE CTPOEHME KapBOKCUNbHOW rpynmbl. [OMONorMyecknin pag npeaenbHbIX
OLHOOCHOBHbIX KapbOHOBbLIX KMCMOT, UX HOMEHKNaTypa n ndomepus. MexmonekynsipHole
BOAOPOAHbIE CBA3N KapOOKCUNbHBLIX TFpynn, WX BRAMsiHUE Ha u3nyeckme CBOMCTBA
KapOOHOBbIX KUCMOT.

XumMunyeckme cBOMCTBa KapOOHOBLIX KucnoT. Peakuun, wunnocTpupylowmne
KMCNOTHblE CBOWCTBA M MX CpaBHEHME CO CBOMCTBAMM HEOPraHWYecKMx KUCroT.
O6pasoBaHue  (PYHKUMOHAmNbHbLIX  MNPOU3BOAHbLIX  KapboHOBLIX  KMCNOT. Peakuyuu
aTepudukaumn. AHrMapuabl KapOOHOBbLIX KWUCMOT, WX MOSlydeHNe U MNpUMEHEHME.
AHrMapuabl KapbOHOBbBIX KMCMOT Kak aHanorn KUCNOTHbIX OKCUOOB.

Cnoco6Gbl nony4yeHuss KApO6oHOBbIX KMUCcNoOT. OTaenbHble NpeacTaBUTENU N KX
3HayeHue. O6wwme cnocobbl MOMNy4YEeHUNA: OKUCIEHWE arkaHOB, arikKeHoB, MNepPBUYHbIX
cnupToB, anbgerngoB. BaxHenwuve npeacrtasuTenuM  KapbOHOBLIX — KMCAOT,  UX
ouonoruyeckas ponb, cneumduyeckme cnocobbl NOMy4YeHUsi, CBOMCTBA W NPUMEHEHME
MYypaBbWHOW, YKCYCHOW, NaribMUTUHOBOW W CTeapUHOBOW; akpuUrioBOW WU MeTaKpuroBOW,
ONENHOBOW, NMNHOMNEBOW 1 NIMHONEHOBOW; LLIaBENeBOWn; 6€H30MHOW KUCHOT.

CnoxHble 3c¢pupbl. CTpoeHNe N HOMEHKNATypa CrOXHbIX 3PUPOB, MeXKnaccoBas
nomepmsa € KapboHoBbIMM kucnotamm. Cnocobbl NOMy4YeHUsa CROXHbIX 3UPOB.
ObpatumocTb peakuumn atepudukaumm u  (akTopbl, BAUAKOWNE Ha CMELlEeHne
paBHoBecusi. ObpasoBaHme CroXHbIX Nonnadmpos. MNMonuatuneHTepedTanar. JlaBcaH Kak
npeacTaBUTESNlb CUHTETUYECKMX BOMOKOH. XMMUYECKME CBOMUCTBA U NPUMEHEHNE CITOXHbIX
3mpoB.

Xunpbl. XKupbl Kak crnoxHble adupbl rnuuepmHa. KapboHoBble KMCMOTbI, BXOAALWME
B COCTaB XWPOB. 3aBUCMMOCTb KOHCUCTEHLMU XMPOB OT WX cocTaBa. XUMWUYECKUE
CBOWCTBA XWPOB: rMMOponn3, oMblfieHne, rmapupoBaHue. bronormyeckas ponb XMUPOB, UX
ncnonb3oBaHme B ObITY U NPOMbILLFIEHHOCTW.

Conu kap60oHoBbIx KMcnoT. Mbina. Cnocobbl nonyyYeHnsa conen: B3aMmoaencTane
KapbOHOBLIX KUCAOT C MeTanfamMmu, OCHOBHbIMM OKCMAAMMW, OCHOBAHUSIMWU, COJSSIMU;
LWEeNoYHON rmaponu3 CrioxHbIX 3dMpoB. XMMUYECKME CBOWCTBa conen KapboHOBbIX
KACIOT: rMaponus3, peakumm WOHHOro obmeHa. Mbina, CyWHOCTb MOILEro LENCTBUS.

OTHoweHne wmbina K xectkom Boge. CuHTeTudeckme wmotowme cpegctBa — CMC
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(OeTepreHThbl), X NpeMMyLLecTBa N HeQOCTaTKN.

HdemoHcmpauyuu

3HaKoMCTBO C (pr3MYECKMMM CBOMCTBAMU BaXKHENLLNX KAPOOHOBBIX KUCAOT.

BoaroHka 6eH30MHON KNCNOTbI.

OTHOLLEHME pasfINYHbIX KapOOHOBLIX KACIOT K BOAE.

CpaBHeHue pH BOOHbIX PacTBOPOB YKCYCHOW M CONSAHOW KUCNOT OAWHAKOBOW
MONAPHOCTMW.

[MonyyeHne NpUSATHO NaxHyLLEero CroXHoOro adupa.

OTHOLLIEHME CIIMBOYHOrO, MNOACOSIHEYHOrO, MAaLUMHHOrO Macen M MaprapuHa K
OpOMHOM BOAE 1 pacTBOpPY NepMaHraHarta Kanums.

JlabopamopHsbie onbimbi

BsaumopgencTene pactBopa YKCYCHOM KUCIOTbl C MarHuem, OKCUOOM LMHKAa,
rmgpokcngom xenesa (lll), pactBopom kapboHaTta kanusa n cteaparta Kanus.

O3HakomneHne ¢ obpasuamm CrioXHbIX 3PUpOoB.

OTHOLLEHME CMOXHBIX 3(PNPOB K BOAE U OpraHMYeCcKMM BeLLecTBaM.

BbiBegeHMe XMPHOro NATHA C MOMOLLBIO CIOXHOIo adhupa.

PacTBOpMMOCTb XXMPOB B BOAE N OPraHNYECKNX pacTBOPUTENSIX.

CpaBHeHMe MOILLNX CBONCTB X0351IMCTBEHHOIO Mbina n CMC B xecTkol Boae.

lpakmu4eckue 3aHsIMus

PacTBOpyMOCTb pasnuyHbIX KapOOHOBbLIX KUCNOT B Boge. Bsaumogenctsue
YKCYCHOW KMCNOTbl C MeTannamu. [NonyvyeHne nsoammioBoro acpupa yKCyCHOM KMCNOTbI.

CpaBHeHMe CcTeneHn HEHACbLIWEHHOCTN TBEPAOro WM Xuakoro xumpoB. OmbineHne
Xupa. MonyyeHne mbiria U U3ydeHme ero CBOMCTB: NeHoobpa3oBaHWA, peakumin MOHHOro
oOMeHa, rmaponnaa, BblgeneHns cBOOOAHbLIX XUPHbIX KUCHOT.

2.8. YrneBogbl

NMoHAatTMe 06 yrneBopgax. Knaccudukaumss yrneesogoB. MoHo-, gu- n
nonmMcaxapvabl, npeacTtaBUTENN Kaxdow rpynnbl yrrneBodoB. buonorndeckas posb
yrneBooB, UX 3HAYEHMNE B XKNU3HM YeroBeka 1 obLiecTsa.

MoHocaxapuabl. CTpoeHue UM onTvyeckad wu3omepusi MoHocaxapugos. WX
Knaccudumkaumsa no Yncny atomoB yrrepoaa n npupoge kapboHuneHou rpynnbl. Popmyrbl
duwepa un Xeyopca Ana  umsobpaxeHna Mornekyn MoHocaxapugos. OTHeceHue
MOHocaxapunaos Kk D- n L-pagy. BaxHenwme npegcraButen MOHO3.

[nioko3a, cTpoeHMe ee Monekynbl W du3nyeckMe CBOWCTBa. TayTomepus.

XvMnyeckme CBOWCTBA [IHOKO3bl: peakumm no anbgermgHon rpynne («cepebpsaHoro
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3epkanay», OKMCIeHMe a30THOW KUCNOTOW, rmapupoBaHune). Peakumm TrnioKo3bl Kak
MHOroaTOMHOIo cnupTa: B3aMMOLEWCTBME [NoKO3bl C rugpokengom mean (l1) npu
KOMHaTHOM TemnepaType W HarpeBaHun. PasnuuHble Tunbl GpoxeHnsa (CnupToBoe,
MOnoYHokucroe). nokosa B npupoge. buonornyeckas ponb U NpUMEHEHWE TMOKO3bI.
dpyKTO3a Kak nsomep rnokosbl. CpaBHEHME CTPOEHUSI MOMEKY bl 1 XUMUYECKNX CBOMCTB
rNoKo3bl U PPYKTO3bl. PpYyKTO3a B NPUPOAE 1 ee Buonornyeckas porsib.

MeHTO3bl. PNG0O3a 1 ge3okcupnbosa kak npeacraButeny anbgoneHto3. CTpoeHue
MOMeKyIn.

Oucaxapuabl. CtpoeHne  gucaxapugoB. Crnocob®  COYNEHEHus1  LMKMOB.
BoccTaHaBnueatwLwme n HeBOCCTaHaBNMBaKOLWME CBOMCTBA AMCaxapuaoB Kak crnencreve
couneHeHns uukna. CTpoeHne M XMMUYECKME CBOMCTBA cCaxapo3sbl. TexHomnormyeckue
OCHOBbI NPON3BOACTBA caxapo3abl. JIakTo3a 1 ManbTo3a Kak M30Mepbl caxaposbl.

Monucaxapugbl. O6uwee cTpoeHne nonucaxapuaoB. CTpoeHMe MOMeKynbl
Kpaxmarna, amunosa n aMmnonekTnH. Prnsmnyeckne CBOMCTBA Kpaxmana, ero HaxoxaeHue B
npupoae

n duonornyeckass ponb. [MNMKoreH. XuMmndeckne cBoMCTBa Kpaxmana. CTpoeHue
3NIEMEHTAPHOrO 3BEHA LUENMono3bl. BnusHue CcTpoeHMs nonMMmepHoM Luenu Ha
PU3MYECKME N XMMUYECKME CBONCTBA LENMono3bl. [Maponus uennonossl, obpasoBaHune
CINOXHbIX 3(PUPOB C HEOPraHMYEeCKUMM W OpraHMyeckumm kucrnotamu. [loHaTne o6
NCKYCCTBEHHbIX BOJSIOKHAX: aueTaTHOM Luerike, BUCKo3e. HaxoxgeHue B npupoge w
Buonornyeckas ponb Lenntonosbl. CpaBHEHWE CBOMCTB KpaxmMana u Lennonossbi.

HdemoHcmpauuu

O6pasubl yrnesogoB U U3genun n3 HuX.

lMonyyeHne caxapata KanbuuMsa W BblgeneHne caxapo3bl M3 pacTBopa caxapaTta
Kanbuus.

B3anmopgencraue rntoko3sbl ¢ YKCUMHCEPHUCTOM KMCNOTOMN.

OTHoLWeHMe pacTBOpOB caxapo3bl U ManbTo3bl K Cu(OH)2 npu HarpeBaHuu.

O3HakomMneHne ¢ pusnyecknmMmm CBOMCTBaMM Kpaxmarna un Lensonosbi.

HabyxaHne uenntonosbl 1 Kpaxmana B BoAe.

Mony4eHne TpuHUTpaTa LENo3bl.

Konnekuns BONMOKOH.

JlabopamopHbie onbimbi

O3HakomneHne ¢ U3NYECKMMM CBOMCTBAMM [JIHOKO3bl (anTeyHas ynakoBKa,

Tabnetkn).
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KncnoTHbIN rmgponna caxapossbl.

3HaKoMCTBO C ob6pasuamum nonmcaxapunaos.

O6HapyXeHne kpaxmana C MOMOLLbI KayeCTBEHHOW peakumm B Mmene, xnebe,
norypTe, MaprapuHe, MakapoHHbIX U3aenusax, Kpynax.

llpakmu4eckue 3aHssmMus

Peakumss «cepebpsHoro 3epkana» rnwoko3bl. Bsaaumopgencresme rmnwokosbl C
rmgpokcngom meau (ll) npu pasnuyHbix Temnepartypax.

[encTBne ammmadHoro pacrteopa okcuga cepebpa Ha caxapoay.

O6HapyxeHne nakTo3bl B MOfoKe. [lencTBmne noga Ha kpaxmar.

2.9. AMUHBbI, aMUHOKUCNOTbI, 6enkn. AsoTcoaepxawme reTepouuKnnyeckue
coeAuHeHunA

HykneuHoeble kucsiomsl

Knaccudmkauma wm usomepus amuHoB. [loHATME 06 amwuHax. [lepBudHble,
BTOPUYHbIE U TpeTU4YHble aMuHbl. Knaccudukauma amMmHOB Mo TuMy YrreBogopOLHOro
pagukana u 4ucny amuHorpynn B Mornekyne. [omonormyeckne psgbl npenenbHbIX
anudaTn4ecKknx n apomaTU4eCcKnX aMmmMHOB, N30MEPUSA N HOMEHKNATypa.

Xumunyeckme cBouMcTBa aMMHOB. AMWHbI Kak OpraHUW4Yeckne OCHOBaHUS, WX
CpaBHeHMe C aMMVWakoM W OPYrMMU HeopraHM4yeckumu ocHoBaHusMWU. CpaBHeHue
XUMUYECKMUX CBOMCTB anudaTtnyecknx n apomatnyecknx ammHos. ObpasoBaHne amunios.
AHVNMHOBLIE KpacuTenu. [loHATME O CUHTETUYEeCKMX BOSMOKHax. [lonnamugbl u
nonnamMuaHble CUHTETUYECKME BOSTOKHA.

NMpumeHeHne n nony4vyeHne ammHoB. [NonyyeHne amuHoB. Pabotbl H.H.3uHuHa.

AmMunHokucnoTbl. [loHsATME 06 aMMHOKMCIIOTax, UX Krnaccudgukauus n CTpoeHue.
OnTnyeckaa nsomepus a-aMUHOKUCNOT. HOMeHknatypa amMMHOKUCAOT. [1BOMCTBEHHOCTb
KMCITOTHO-OCHOBHbIX CBOMCTB aMWUHOKWUCIIOT M ee NpuUYuHbl. bunonsapHele noHbl. Peakuuu
KoHaeHcauuun. [llentngHaa cBA3b. CMHTETUYECKME  BOSIOKHA:  KamnpoOH,  9QHaHT.
Knaccudpumkaumsa BONOKOH. lNonyyeHne amMuMHOKUCAOT, UX NpumMeHeHue n buonornyeckas
PYHKUNA.

Benku. benkn kak npupogHble nonumepsbl. [epBnyHas, BTOpUYHAsSA, TpeTUYHas U
YyeTBEepPTUYHAsa CTPyKTypbl 6enkoB. dubpunnapHbele n rnobynapHele 6enku. Xvmudeckme
cBovicTBa 6enkoB: ropeHue, AeHaTypaunsd, rmaponms, kKa4ecTBeHHble (LBETHbIE) peakuuu.
Buonornyeckne yHkumm 6enkos, ux 3HavyeHne. benku kak KOMNoHeHT nuwm. MNpobnema
6enkoBOro ronogaHnsa 1 Nyt ee peLLeHuns.

HykneunHoBble KUCNOTbl. HykrnenMHoBble KUCMOTbl Kak MNPUMpOAHble MONIUMEPDI.
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HykneoTtuabl, nx ctpoenue, npumepbl. ATO n AP, nx B3ammonpespalleHue 1 posfib 3TOro
npouecca B npupoge. MNonatne OHK n PHK. CtpoeHne OHK, ee nepBnyHas u BTopuyHas
cTpyktypa. Pabotbl ®.Kpuka n [.YotcoHa. KoMnnemMeHTapHOCTb a30TUCTbIX OCHOBaHWMN.
Pennukaumsa [OHK. OcobeHHoctn cTtpoeHus PHK. Tunbl PHK n wnx ©uonoruyeckue
dyHKUMN. TMoHATME O TpoudHOM Kode (KogoHe). buocmHTes 6enka B KMBOW KneTke.
"eHHada nHxeHepus n BuotexHonorns. TpaHcreHHble OPMbl PACTEHNI N XKUBOTHbIX.

HdemoHcmpauuu

dusnyeckme CcBOWCTBA MeTUNAMMHA: arperaTHoOe COCTOsiHMe, LUBeT, 3anax
OTHOLLEHME K Boge. [opeHne meTunamumHa.

Bsaumopgencreme aHUnNmMHa u MeTurnaMmmHa ¢ BOAON U KUCIIOTaMU.

OkpalumBaHue TkaHen aHUNMHOBLIMU KpacuTensamMu.

O6HapyxeHne (PyHKUMOHAmbHbIX rPYNn B MOSIEKyNax aMmMHOKUCIIOT.

HenTpanusaums wenoyum aMmHOKUCITOTOMN.

HenTpanusaumsa KMCnoTbl aMMHOKUCOTOM

PacTtBopeHue n ocaxgeHne 6enkos.

Mogenu Monekyn BaHENLLNX reTepoLMKIIoB.

Konnekuuns reTepoumKinyecknx CoeanHeHnn.

[encTtBue pacteopa NnMpuUanHa Ha nHauKaTop.

B3anmogencTtaune nmpmnamHa ¢ CONSHOM KNCOTON

Mogenb Monekynol [OHK, agemoHcTpauus npuHUMNa  KOMMNEMEHTapPHOCTU
a30TUCTbIX OCHOBAHWI.

O6pasubl NPOAYKTOB NUTAHNA N3 TPAHCrEHHbIX POPM pPacTEHUI U KUBOTHBIX.

JlekapctBa ¥ npenapaTbl, W3rOTOBMIEHHbIE METOOAAMW TEHHOW WHXEHepun u
onoTexHonornu.

JlabopamopHbie onbimbi

M3roToBneHue apocTep>KHEBbIX U 0O bEMHbIX MOAENEN N30OMEPHbLIX aMUHOB.

PactBopeHune 6enkoB B BoAe U UX Koarynsums.

O6HapyxeHune 6enka B KypMHOM SILLE U MOJSIOKE.

M3rotoBneHne 06 bEMHbIX U LLAPOCTEPXKHEBLIX MOAENEN a30TUCTbIX FrETEPOLIMKIIOB.

lIpakmu4eckue 3aHsIMuUs

O6pasoBaHue conewn aHunuHa. bpomupoBaHne aHunMHa

O6pasoBaHue conen rmuumHa. lNonyvyeHne meaHom conu rnuumHa.

HeHatypauna 6enka. LiBeTHble peakumm 6enkos.

2.10. NMNonumepobl
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HeopraHnyeckue nonumepsbl. [lonumepbl — MpPoOCTble BeLlecTBa C aTOMHOW
KpUCTannnMyeckon peLleTKon: anfnoTPonHble BUOOU3MEHEHUs yrnepoga (anmas, rpadgwr,
KapbuH, dynnepeH, B3auMMOCBA3b MbOpuamsaumm opbuTtanen y aTomMoB yrnepoga C
NPOCTPAHCTBEHHbIM CTPOEHUEM  aryIoTPOMHbIX  MoAUUKauun); ceneH wn Tennyp
LeNnoYeYHOro CTPOEHMSI.

[Monnmepbl — CNoXHble BelecTBa C aTOMHOW KPUCTanNM4Yeckon peLleTKon: Keapu,
KpemMHe3eM (OMOKCUOHble COeAMHEHUA KpeMHUS), KOpyHO (oKkcug —anioMuHUA) W
anomMocunukaTbl (nonesble WnaTbl, croga, kKaonuH). MuHepansl v ropHele nopoabl. Cepa
nnacrtnyeckas.

MwuHepanbHOe BONMOKHO — acbecT. 3HayYeHue HeopraHM4Yeckux nNPUPOAHbLIX
nonnmMmepos B oOpMUPOBaHUN OQHOM N3 reonornyecknx obonovek 3emnmn — nutocdepsbi.

OpraHuyeckue nonumepbl. Cnocobbl UX NONyYeHUs: peakunmn nosimmepusaumm mn
peakumMm nonvkoHaeHcaumn. CTPyKTypbl MOMMMEPOB: JMHEWNHbIE, pPa3BETBIIEHHbIE W
NPOCTPaHCTBEHHblIE. CTPYKTYpUpoOBaHME NONMMMEPOB: BYIIKaHM3aUNsA KayyykoB, aybneHue
OenkoB, oTBepPXAeHWe MONMMKOHOEHCAUNOHHbIX nosimmepoB. Knaccudpukauma nonmmepos
no pasnuyHbIM NpU3HaKaMm.

HdemoHncmpauyuu

Konnekuyuu nnactMmacc, kay4yKkoB, BONIOKOH, MMHEPASIOB U rOPHbLIX NOpoa.

MwuHepanbHOe BONOKHO — acbecT — 1 U3genus u3 Hero.

Mogenn monekyn 6enkos, HK, PHK.

JlabopamopHbie onbimbi

O3HakomneHne ¢ obpasyamm nNnacTtmMacc, BOSIOKOH, Kay4yKoB, MMHEPANOB U FOpPHbIX
nopoga.

lMpoBepka nnacTMacc Ha 3NeKTPUYECKYI0 MPOBOAUMOCTb, FOPOYECTb, OTHOLLEHME K
pacTBOpaMm KUCIIOT, LEeNIoYen N OKUCTIUTESEN.

CpaBHeHMe CBONCTB TEPMOPEAKTUBHBIX M TEPMONMACTUYHbIX NracTMacc.

[MonyyeHne HUTEN N3 KaNpPOHOBOW UM NaBCaHOBOW CMOJbI.

O6HapyxeHune xrnopa B NONIMBUHUAXITOPUAE.

2.11. BUonorn4yecku aKkTuBHble coeauHeHNsA. XMMUs B XKU3HU obLlecTBa

®epmeHTbl. [loHATME O epmeHTax kak O OuonorMyecknx Kartanusatopax
6enkoson npupoabl. OCOBEHHOCTN CTPOEHUS U CBOMUCTB B CPABHEHUN C HEOPraHNYEeCKUMU
kaTanusatopamu. Knaccudukauus depmeHToB. OCOOEHHOCTU CTPOEHMSS U CBOWCTB
hepMEHTOB: CENEKTUBHOCTb N 3(PPEKTUBHOCTb. 3aBUCUMOCTb aKTUBHOCTM (PEPMEHTOB OT

Temnepatypel U pH cpeabl. 3HadyeHMe epMeHTOB B OMOMOrMM U MPUMEHEHVE B
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NPOMBbILLSIEHHOCTW.

ButamuHbl. [MoHsaTMe 0 BuTamuHax. Ux knaccudpumkaumsa n obosHadeHne. Hopma
notpebnennsa sutammHoB. BogopactBopumele (Ha npumepe ButamuHos C, rpynnel B n P)
N KXupopacTBopumble (Ha npumepe ButammHoB A, D wn E). ABuUTaMuHO3bI,
rMnepBMTaMUHO3bI U TMMNOBUTAMUHO3bI, UX NPOUNAKTHKA.

FopMoHbI. [loHATME O ropMoHax Kak OWMONOrM4yeckM akTUBHbIX BeLLecTBax,
BbIMOJSTHAOLLNX SHOOKPUHHYIO perynsumio XN3HeOesaTenbHOCTH OpraHM3moB.
Knaccuduvkauma ropmMoHoOB: CTepouabl, NPOU3BOAHbIE aMWHOKUCIOT, MonunenTugHble n
GenkoBble rOpMOHbl. OTAenbHblE NpeacTaBUTENU: 3CTPaauor, TECTOCTEPOH, WHCYIIWH,
afpeHarnvH.

NekapctBa. [NoHATME O nekapcTBax Kak XMMMOTeparneBTMYEeCKUX npenaparax.
KpaTkue nctopudeckme cBefeHuUsi 0 BO3HUKHOBEHUN U PasBUTUN XuMuoTepanuu. [ pynnbl
rnekapcTtB: cynbdamuabl (cTpentouma), aHTUOMOTMKM (NEHULMANUH), aHTUNUPETUKK
(acnupuH), aHanbreTnkn (aHanbrH). MexaHuam LEWCTBUA HEKOTOPbIX JIEKAPCTBEHHbLIX
npenapaToB, CTPOEHME MOJSEeKyrn, MNpPOrHo3MpoBaHMe CBOWCTB Ha OCHOBE aHanusa
XUMUYECKOro CTpoeHUsi. AHTUBNOTUKK, UX Knaccugukaumnsa no CTPOEHU0, TUNY U CNEKTPY
aencteus. besonacHble cnocobbl NPUMEHEHUS, NTEKAPCTBEHHbIE (POPMBbI.

Xumma un npomsBoAcTBO. XuUMMYECKas MNPOMbLIWSIEHHOCTb U XUMUYECKue
TexHosnormm. Cblpbe Ons  XMMUYECKOW MpoMbIWSieHHOCTU. Boga B xumuyeckon
NPOMBILIIEHHOCTN. JHeprus And XUMWUYECKOro npoussoacTBa. HaydHble MNpuHUUNGI
XMMUYECKOrO MNPOM3BOACTBA. 3awuTa OKpyxawwen cpefbl M oxpaHa Tpyga npu
xmMmuyeckom npowmnssoacTee. OCHOBHblE CTaguMM XMMUYECKOro npoussoactea. CpaBHeHue
nNpou3BoACTBa aMMmnaka n MetaHona.

XumMuss B CenbCKOM XO03AMCcTBE. XUMU3auMs CenbCkoro Xo3snuctea U ee
HanpasneHus. PacteHns n noysa, NOYBEHHbIN NOrMOLLAIOLWNA KOMMANEKC. YO00peHnsa n nx
Knaccudgukaums.  XvMmuyeckme  cpencrtBa  3awmTtbl  pacteHun.  OTpuuaTenbHble
nocneacTeus NpMMeHeHns nectmunaoB n 6opsba ¢ HUIMKU. XMu3aumsi XXKMBOTHOBOACTBA.

Xumua um akonorusa. XvMmuyeckoe 3arpssHeHue okpyxawwen cpegbl. OxpaHa
rmgpocdepbl OT XMMUYECKOro 3arpsasHeHnda. OxpaHa noYBbl OT XMMUYECKOTO 3arpA3HEHMS.
OxpaHa aTmocdepbl OT XMMUYECKOro 3arpsidHeHusi. OxpaHa dnopbl U dayHbl OT
XUMMUYECKOrO 3arpAa3HeHns. BUOTEXHONOMMSA U reHHasi HXeHepust.

XumMua 1M noBceAHeBHas XXU3Hb 4enoBeka. [lomawHas anteka. Mowowwme u
ynctawme cpepcrtea. Cpeacrea 60pbbbl ¢ GbITOBbIMM HacekombiMu. CpefcrtBa NMYHON

rMrMeHbl N KOCMETUKU. XUMNA N Nuwa. MapKVIpOBKVI YNaKoBOK MULLIEBBLIX N TUTUEHUYECKNX
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NPOAYKTOB U YMEHUe UX YNTaTb. KOMNOrms xunuwa. XMMna 1 reHetuka vyenoseka.

HdemoHcmpauyuu

CpaBHeHune ckopocTu pasnoxeHus H202no4 genctesmem epmMeHTa KaTanasbl U
HeopraHuyecknx katanusatopos: Kl, FeCls, MnOz.

O6pasubl BUTaMUHHbBIX NpenapaTos.

MonnBnTaMuHbI.

UnntocTtpaumm potorpadui XXMBOTHbIX C pasfnnyHbIMU (hpopMaMn aBUTaMUHO30B.

MnakaT ¢ wun3obpakeHneM CTPYKTYPHbIX OOPMyn 3CTpaauona, TeCTOCTEpPOHa,
agpeHanuvHa.

Baaumopencteune agpeHanunHa ¢ pactsopom FeCls.

BenkoBas npupoaa nHcynvHa (uBeTHas peakumns Ha 6enkn).

MnakaTbl uMnuM kogorpaMmmbl € dopMynamuM amuga CynbgaHuIoBOW KUCNOTHI,
anrngpoonneBon M NOXHOW  AUrMapodonueBon  KUCNOT, OEeH3UNNeHnUMNInHa,
TeTpauuknuHa, uedoTakcnuma, acnupuHa.

Mogenu nponsBoacTBa CEPHOM KMCNOTbI U aMMKUaka.

Konnekuus ynobpeHui n nectmumios.

O6pasubl cpeacTs ObITOBOM XMMUU N NEKAPCTBEHHbLIX NpenapaToB.

JlabopamopHbie onbimbi

McnbiTaHme pacTBOPUMOCTM agpeHanvHa B BOAe U CONSIHON KUCTOTe.

O6HapyxeHne acnvpuHa B roTOBOW fiekapcTBeHHOW hopme.

lpakmu4eckue 3aHsIMus

O6HapyxeHne ButammHa A B nogconHevyHom macne. O6HapyxeHne ButammHa C B
a6noyHom coke. OnpepenexHne ButammHa D B pbiObeM Xnpe Unm KypuHOM XKeENTKe.

[enctBne amunosbl CrilOHbI Ha Kpaxman. [lenctBue aerngporeHasbl Ha
MeTUNEHOBLIN CUHUIA. [lecTBME KaTanasbl Ha Nepokcua Bogopoaa.

AHann3 nekapCTBEHHbIX MpenapaToB, MPOM3BOAHbLIX CanUUMIOBON KUCHOThI.
AHann3 nekapcTBEeHHbIX NpenapaToB, NPON3BOAHLIX N-aMUHOGEHONA.

O3sHakomrieHue ¢ Konnekunen yaobpeHui n nectuumaos.

OsHakomneHne ¢ obpasuamu cpeacTB ObITOBOM XUMUM U NEKAPCTBEHHbIX

npenapaTos.

MpumepHble Tembl pecepaToB (AOKNAAOB):
1. BbuoTexHonorus n reHHasa nHxeHepus — TexHornornm XXI| Beka

2. HaHoTexHomorns Kkak npuUOPUTETHOE HanpaBrieHWe pasBUTUS Hayku WU
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nponsBoacTea B Poccumnckon degepauum.

3.

© 0o N o 0 b

13.

CoBpemMeHHble MeTobl 06e33apaKMBaHUs BOAbI.
Annotponua meTansnos.
YKusHb n pestenbHocTtb [1.1.Menaoeneesa.
«lMeproanyeckoMy 3akoHy Byayliee He rpo3nT paspyLUEHNEM...»
CuHTes 114-ro anemeHTa — TpUyMd pOCCUNCKMUX (PU3NKOB-S4EPLLNKOB.
M3oTonbl BOAOpOAA.
Mcnonb3oBaHue pagnoakTMBHbBIX M30TONOB B TEXHUYECKUX LernsiX.
. PeHTreHoBCKOE n3nyyeHne n ero UCnonb3oBaHWe B TEXHUKE U MeaULMHE.
. Nnasma — yeTBEpPTOE COCTOSAHME BeLlecTBa.
. AMopHbIe BeLecTBa B Npupoae, TEXHUKE, ObITY.

OxpaHa Opr>Ka}OLL|,e|Z cpeabl OT XMMUYECKOIo 3arpsAa3HeHus. KonnyecTtBeHHbIE

XapaKTepPUCTUKM 3arpsisHEHMS OKpYy»KatoLen cpeapl.

14. MNpumeHeHne TBEPOOro 1 razoobpasHoro okcmnaa yrnepoga (1V).

15. 3awmTa 030HOBOro 3KpaHa OT XMMUYECKOTO 3arpsi3HEeHUS!.

16. 'pybogucnepcHble cucTeMbl, WX Krnaccuukauma u  UCMNosib3oBaHWe B
npodeccnoHanbHON AeAaTenbHOCTH

17. KocmeTtnyeckue renm.

18. lNpuMeHeHne cycneHsnm n amyrnbCcuin B CTPOUTENBCTBE.

19. MuHepansl 1 ropHble NOPoAbl Kak OCHOBa NUTocdepbl.

20. PacTtBopbl BOKpYr Hac. Tunbl pacTBOPOB.

21. Bopa kak peareHT 1 cpefia 4na XMMUYECKOoro npouecca.

22. XusHb 1 gearensHoctb C.AppeHuyca.

23. Bknag OTeYeCTBEHHbIX YYEeHbIX B pPasBuUTUE TEOpUU INEKTPONTUTUYECKOWN
anccoumaumn.

24. YcTpaHeHue XeCTKOCTU BOAbl Ha MPOMBbILUNEHHbIX NPeanpuaTuaX.

25. CepHas kucnota — «xned XMMmyeckom NPOMbILLSIEHHOCTUY .

26. Ncnonb3oBaHne MUHepanbHbIX KACAOT Ha Npeanpuatuax — pasfnnuyHoro
npoduns.

27. OKcuabl U CONM Kak CTpouTeNbHbIEe MaTepuansl.

28. Uctopus runca.

29. NoBapeHHasda conb Kak XMMUYecKoe Cbipbe.

30. MHoronuknii kapboHaT Kanbums: B NpUpoae, B NPOMbILLNIEHHOCTH, B ObITY.

31. Peakuun ropeHnsi Ha NPON3BOACTBE U B ObITY.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx




m KMPK BIrAP® ®I'60Y BO «KI'MY»

Pain: MO — 35.02.11.0Y4.10.PM | XUMUSA | C.41/61

32. BuptyanbHoe mogenMpoBaHue XMMmn4eckmnx npoLeccos.

33. ONeKTponu3 pacTBOPOB 3IEKTPOSINTOB.

34. OneKkTponua pacnnaBoB 3MEKTPOSIUTOB.

35. lNpakTnyeckoe npuMeHeHne anekTponusa: paduHUpoBaHue,
ranbBaHonnacTunka, ranbBaHoCTerus

36. Vctopusa nonyyeHus n npomsBoacTBa antoMUHNS.

37. dnekTponuTtuyeckoe nonyvyeHne n pagouHMpoBaHMe meau.

38. XXnsHb n geartenbHocTs [.[1aBu.

39. Ponb wmMeTannoB B UCTOpuUM  4enoBeyeckon umsunusaumn. Uctopus
OTEeYEeCTBEHHOW YepHOU MeTannypruu.

40. CoBpeMeHHoe MeTannypruyeckoe Npon3BOACTBO.

41. NcTopusa oTedeCTBEHHOM LBETHOW MeTannyprum. Ponb meTannos 1 CniasoB B
Hay4YHO-TEXHUYECKOM nporpecce.

42. Koppo3us meTannoB 1 cnocobbl 3almnTbl OT KOPPO3UM.

43. NHepTHble nnu 6naropogHble rasbl.

44, Poxpatowme Conn — ranoreHsbl.

45. Victopus LLIBEACKOM CMIUYKM.

46. NcTopusa BO3HUKHOBEHUA N pa3BUTUA OpPraHNYecKon XMMUN.

47. XKusHb u gesatenbHocTb A.M.byTtneposa.

48. Butanusm un ero kpax.

49. Ponb OTEYEeCTBEHHbIX Y4YEeHbIX B CTAHOBMEHUM W pPasBUTUN  MUPOBOWN
OpraHN4YecKom XMMUN.

50. CoBpeMeHHble NpeaCcTaBeHnst 0 TEOPUN XMMUYECKOTO CTPOEHMUS.

51. Bkonornyeckme acnekTbl NCMNOMb30BaHUS YrNeBo4OPOSHOrO Chipbs.

52. DkoHOMUYeckme acrekTbl MeXOyHapOaHOro coTpyaHuyecTBa no
NCronb30BaHUIO YrIeBOAOPOLHOrO ChIpbS.

53. UcTtopusa oTKpbITUA U pa3paboTkM rasoBbiX U HEPTAHbIX MECTOPOXAEHUA B
Poccuinckon ®egepaunn.

54. Xumus yrneBo4opOAHOro cbipbs 1 Mosi Byayuasa npodeccus.

55. YrneBogopoaHoe TONNMBO, ero Buabl U Ha3HayeHue.

56. CMHTETMYECKMNE KaydyKn: UCTOpud, MHOroobpasune n nepcnekTmBbI.

57. Pe3anHoTexHMYeCckoe Mnpou3BOACTBO W €ro posib B HAYYHO-TEXHUYECKOM
nporpecce.

58. CBapo4HOe Npon3BOACTBO U POSib XMMUU YINEBOAOPOAO0B B HEM.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx



m KMPK BIrAP® ®I'60Y BO «KI'MY»

Pain: MO — 35.02.11.0Y4.10.PM | XUMUSA | C.42/61

59. HedTb 1 ee TpaHCNOPTUPOBKA Kak OCHOBA B3aMMOBbLIFOAHOMO MEXAyHapoaHOro

coTpyaHu4ecTBa

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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6. TEMATUYECKOE NNAHUPOBAHUE

Mpn peanusaumn copepxaHua obweobpaszoBaTenbHOn yd4ebHOM OUCLMNANHDBI
«Xummuax» B npegenax ocsoeHns OMNOI CrNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus C
nony4eHnem cpegHero obwero obpasosarusa (MMCC3) makcumanbHasa yyebHasa Harpyska
obyvarowmxca coctaensieT no cneumanbHocTaMm CIO ecTtecTBEHHO-HAay4YHOro Npocuns
npogobpasosaHmss — 158 4acoB, M3 HUX ayauTopHas (obsizaTtenbHasd) Harpyska
obyyvarowmxcs, Bknodaa nabopaTopHble OnbIThl M NpakTudeckne 3aHsaTus, — 108 4acos;
BHeayauTOpHas camocTtosiTenbHasa paboTta ctyaeHToB — 39 yacoB; KOHCynbTaumm — 11
4yacos.

6.1. TEMATUYECKWUN NNAH

Bup y4e6HoM paboThbl | KonuuyecTBO 4YacoB

AyautopHble 3aHATUA. CoaepkaHne obyyeHuns
BeegeHne 2
1. O6LWan n HeopraHM4yeckas XMmMus 66
1.1. Xumng — Hayka 0 BellecTBax 6
1.2. CtpoeHue atoma. [lepmoagmyeckmn 3akoH u [lepuoagmyeckas cuctema 4
xummyeckmx anemeHtoe [.. MeHaeneesa.
1.3. CTpoeHue BellecTBa 6
1.4. Knaccudumkaums Bewects. OCHOBHbIE KNAcChbl HEOPraHMYECKMX COeANHEHNI 30
1.5. Xummnyeckne peakuum 12
1.6. PactBopbl SnekTponutuyeckas guccoumauns 8
2. OpraHuyeckas Xumus 102
2.1 NpeamMeT opraHmyeckon xmmmmn. Teopusi CTPOEHNSA OpPraHNYecKMx coeguHEHNN 10
2.2. NpepensHble yrneBogopoapl 8
2.3. HenpegenbHble yrneBogopoabl: OTUMNEHOBLIE, ANEHOBLIE N aLEeTUIIEHOBLIE 10
yrneBogopoabl
2.4. ApomaTu4yeckume yrnesogoponbl. [NpMpoaHble NCTOYHUKM YrNeBOAOPOLOB 4
2.5. TngpokcunbHble COeaUHEHNsI 10
2.6. Anbaernabl U KETOHBbI 6
2.7. KapboHoBble KMCNOTbl U UX NPON3BOAHbIE 14
2.8. YrneBoapbl 8
2.9. AMWHbBI, aMVHOKMCNOThI, 6enkn. AsoTcogepxalume reTepoLuknmyeckme 10
coeavHeHusl. HyknemHoBble KUCIOTbI
2.10. Nonumepbl 12
2.11. Buonorn4yeckn akTMBHble COEANHEHMS. XUMUS B XXN3HU 06LLLECTBA. 10
BHeaydumopHasi camocmosimesibHasi paboma 54
MogroToBKa BbICTYNIEHWI MO 3a4aHHbBIM TeMaMm, OKNaaoB, pedyepaToBs, acce C
MCNONb30BaHNEM MHOPMALIMOHHBIX TEXHONOMMA N Ap.
KoHcynbTauum 18

lIpomexxymo4Hasi ammecmauyusi 8 popMe 3K3aMeHa, 2 cemecmp
Bcero | 242

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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6.2. KANEHOAPHO-TEMATUYECKNW NNAH YYEBEHOW ONCUMMNITUHBI « XUMNS»

_ YuebHas Harpyska no yyebHomMy nnaHy, 4ac 2 g
g obsi3aTenbHas Harpyska, 4ac x (58
g g B T. Y. MO BMAaM 3aHATUN X x < = % =8
x
® @ ° d 52| = o Q |© Q¢
T S = L [)) 5 C Q =) 0 ) (0] o J
g S s ] = oX 80 ® c [JomaliHee 3 T I a
o ; Homepa u HanmeHoBaHWe pa3genos 1 Tem ) g I5| 5 x| 8 § EE A g Cpepactsa 06yyeHus sanaHue 2 |22
(] O K 3] o gd = E \d
3 8§ S| 58| 2588 B5| 8| 3 L
£ d s e Eg|leg Qo 3 z 8 |2g
I QQ ® = I 2 %
9 o te} © ¥ g © o = > o E
& Qo © Q g 4 c I
9 ~| 2 | ° | 8 &3
1 Cemecmp 68 50 18 16 10 | 94
BeedeHue 2 2 2 1-3
1 | Hay4Hblie MmemoObl Mo3HaHUs 8eWECME U XUMUYECKUX A8IEHUU. 2/2 2/2 CmpykmypHo- [1]
Jioeuyeckasi cxema
Pa3den 1 OGLUASA U HEOPITAHUYECKAS XUMUA 66 48 18 16 10 | 92
Tema 1.1 Xumusi — Hayka o seujecmeax 6 6 2 8 1-3 ML
2 | OCHOBHbIEe oOHSIMUSI, MepMUHbI U orpedesieHust XUMuu. 2/4 2/4 O6pa3ubi selwecms. [1]
3 | OcHO8HbIE 3aKOHbI XUMUU. 2/6 2/6 Tabn. gpusudeckux [1]
8€/IUYUH 8 XUMUU
CamocmosimenbHasi paboma Ne1 Annomponusi 2/2 Memoduyeckue Cocmasumb
peKkomeHOayuu KOHCekm
4 | Pac4émsi no xumudeckum ¢chopmyrnam U ypasHeHUSsIM. o/8 o/8 Pa3damoyHbili Pewumsb
mamepuarn 3adayu
Tema 1.2. CmpoeHue amoma. [lepuoduyeckuli 3aKoH U
lMepuoduyeckasi cucmema XumMu4vyeckux 3nemeHmoe [.U. 4 4 2 2 8 1-3
MeHdeneesa
5 | MNepuoduyeckass cucmeMma XuMuyeckux anemeHmos [.U. rcxa [1]
2/10 | 2/10
MeHOeneesa
6 | MNepuoduyeckul 3akoH [.U. MeHOerneesa u cmpoeHue amoma. 2/12 | 2/12 rCXa [1]

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
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lMpopormkeHne
| YyebHas Harpyska no y4ebHOMy nnaHy, Yac % g
g obsi3aTenbHas Harpyska, 4ac i T (38
g 3 B T. Y. N0 BUaM 3aHATUN 5 - z =8
= g I | S 8 S |& o4
g S s o) o g 28| 3 I @ g 3 3
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=
CamocmosimenbHas paboma Ne 2 Xapakmepucmuka 351ieMeHmo8s /4 Memoduyeckue UHdusuo.
¢ yd4emom mecmoHaxox0eHus 8 [ICX3 pekomeHOayuu 3adaHue
KoHcynbmauyusi no meme «CmpoeHue amoma. [lepuoduyeckuli
3aKoH u lNepuoduyeckasi cucmema Xumudyeckux anemeHmos [./. 2/2
MeHdOeneesa»
Tema 1.3. CmpoeHue seujecmea 6 6 2 2 10 1-3
7 | Xumuyeckas ces3b: NoHsmue, Krnaccugukayusi. 2114 | 2714 lNnakam [1]
«Tunbl xum. ces3u»
8 | NoHAmue o KOMMIeKCHbIX COEOUHEHUSIX. 2116 | 2/16 lnakam «Obpa3oeaHue [1]
KOMI1/1IeKC08»
9 | lNoHAmue o ducrepcHbIX cucmemax. o118 | 218 lnakam «[ucnepcHbie [1]
cucmembiy»
CamocmosimenbHass paboma Ne 3 [loHamue 0 KoOnmoudOHbIX 2/6 Memoduyeckue Cocmasumb
cucmemax pekomeHOayuu KOHCHekm
KoHcynbmauyusi no meme «CmpoeHue seujecmesa» 2/4
Tema 1.4. Knaccucpukauyuss eewjecme. OCHOBHbIe Kaccbl 30 16 14 6 2 38
Heop2aHuU4ecKux coeQuHeHul
10 | Knaccugbukayusi HeopzaHudeckux eewecms. [lpocmbie u rcxoe [1]
croxHble sewecmea. Memannbl u Hememarnnisl. FeHemuyeckasi | 2/20 | 2/20
c8513b MeX0y Kriaccamu HeopaaHUu4ecKux coeduHeHuUl.
CamocmosimenbHasi paboma Ne 4 Kopposusi Memarsios 2/8 Memoduyeckue Cocmasumb
pekomeHOayuu KOHCriekm
11 | bnazopodHble 2a3bl. LlenoyHele U WETOYHOIBMEITBHBIE | 5 5o | 5/99 riCX3 [1]
mMemarnibl
12 | JlabopamopHasi paboma. Ne 1 KauecmeeHHble peakyuu Ha MamepuasbHo- Cocmasums
KamuoHbI 2/24 2/2 memoduyeckoe om4em o
obecrneyeHue pabome
13 | XarnbkoeaeHbl u 2arnoeeHbl. BoOopodHbie coeOuHeHust 226 | 2/24 rCXo [1]
Hememarnos.
14 | Okcudbl: knaccugbukayusi, ceolcmea, nosy4YeHue, NpUMeHeHue. 2/28 | 2/26 Mnakam « OkcuObl» [1]

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
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lMpopormkeHne
| YyebHas Harpyska no y4ebHOMy nnaHy, Yac % g
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15 | OcHosaHusi:  Knaccugukayusi, ceolicmea,  Mosy4YeHue, 230 | 2/28 lMnakam «OcHosaHus» [1]
rpUMeHeHUe.
16 | JlabopamopHas paboma. Ne 2 [losy4yeHue ocHogaHuLll MamepuaribHo- Cocmasumb
2/32 2/4 memoduyeckoe om4em o
obecrneyeHue pabome
17 | JJabopamopHasi paboma. Ne 3 AmgphomepHocmb ocHogaHuLll MamepuarbHo- Cocmasumb
2/34 2/6 memoduyeckoe omyem o
obecneyeHue pabome
18 | Kucnomeoi: Knaccugukayus, ceolicmea,  rosy4eHue, 236 | 2/30 lNnakam «Kucrnomel» [1]
MPUMEHEHUe.
19 | JlabopamopHas paboma Ne 4 Ceolicmeam Kucrom MamepuarsbHo- Cocmasumb
2/38 2/8 memoduyeckoe omyem o
obecrneyeHue pabome
CamocmosimernbHast paboma Ne 5 [lonydeHue u npumeHeHue 2/10 Memoduyeckue Cocmasumb
cepHol Kucriomsl pekomeHOayuu KOHCriekm
20 | JTabopamopHass paboma Ne 5 KauyecmeeHHble peakyuu Ha MamepuarnbHo- Cocmasumb
aHUOHbI 2/40 2/10 memoduyeckoe omyem ro
obecrneyeHue pabome
21 | Conu: knaccughukayusi, ceolicmea, rnosiy4eHue, NPUMeHeHue. 2/42 | 2/32 Mnakam «Conu» [1]
22 | JTabopamopHas paboma Ne 6 Ceolicmea cornell MamepuarsbHo- Cocmasumb
2/44 2/12 memoduyeckoe om4em o
obecrneyeHue pabome
23 | 'udponu3 conedl. 2/46 | 2/34 Cxema 2udpornu3sa [1]
24 | JlabopamopHasi paboma Ne 7 [udponu3 conell pasnuyHo2o MamepuarnbHo- Cocmasumb
muna. 2/48 2/14 memoduyeckoe omyem o
obecrneyeHue pabome
CamocmosimenbHass paboma Ne 6 [loHsmue o memarnnypauu. 2/12 Memoduyeckue Cocmasumb
Cnnasbl YepHble U UeemHble pekomeHOayuu KOHCriekm
Koncynbmauyusi no meme «Knaccugukayus eewjecms. OCHOBHble b/6
Kr1acchbl HeOp2aHUYeCKUX COeOUHEeHU» i
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lMpogormkeHne
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Tema 1.5. Xumu4eckue peakyuu 12 8 4 2 14
25 | Xumuyeckue peakyuu: noHImMue, Krnaccugukayusi. lNnakam [1]
2/50 | 2/36 «Knaccugpukayus
XUMUYECKUX peakyuli»
26 | BeposmHocmb npomekaHusi xumudeckux peakyull. Ckopocmb lNMnakam «®akmopebl, [1]
Xumu4yeckux peakyut. Obpamumocmb XUMUYECKUX peakyud. 2/52 | 2/38 snusrouwue Ha
CKOPOCMb peakyuuy
27 | JlabopamopHas paboma Ne8 Peakuyuu uoHHo20 obMeHa MamepuasbHo- Cocmasumb
2/54 2/16 memoduyeckoe om4em o
obecrneyeHue pabome
28 | OkucnumernbHo-80cCMaHog8umernsHble peakyuu. CocmasneHue 256 | 2/40 lMnakam «Okucnumenu [1]
ypasHeHUU OKUCTUMEIbHO-80CCMaH08UME bHbIX peakyud. u 8occmaHosumersnuy
29 | JTabopamopHass paboma Ne9 OkucnumesnbHble ceolicmea MamepuarsbHo- Cocmasumb
Xxpomamos 2/58 2/18 memoduyeckoe omyem o
obecneyeHue pabome
30 | Xumu4eckue ucmoYyHUKU moka.d3n1eKkmposu3 pacrnnasos U 800HbIX 2/60 | 2/42 Cxema anekmponusa [1]
pacmeopos 371eKMmMposIUMmos.
KoHcynbmayuu meme « Xumudeckue peakyuuy 2/8
Tema 1.6. Pacmeopsi. dnekmposumuyveckasi duccoyuayusi 8 8 4 2 14 1-3
31 | oHsimue o pacmeopax. Anekmponumudeckas duccoyuayusi. 262 | 2/a4 PasdamoyHbil [1]
mamepuarn
CamocmosimenbHass paboma Ne 7 CunbHble U criabble 214 Memoduyeckue Cocmasumb
3/1€KMpPOoUMbI. pekomeHOayuu KOHCrekm
32 | CocmasneHue ypasHeHull duccoyuayuu Kuciom, OcHosaHUU U 2l64 | 246 Pa3damoyHbiti [1]
corned. Mamepuarn
CamocmosimenbHass paboma Ne 8 [uccoyuauyusi 800bl. 2/16 Memoduyeckue Cocmasumsb
BodopodHblili nokazamerb pekomeHOayuu KOHCriekm
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lMpopormkeHne
| YyebHas Harpyska no y4ebHoMy nnaHy, Yyac % 3
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33 | PeweHue 3adau: M0 XUMUYeCKUM opmynam U ypasHEeHUsIM 2/66 | 2/48 PaszdamoyHbil [1]
XUMUYECKUX peakyuu. Mamepuarn
KoHcynbmauyuu  meme  «Pacmeopbi.  Onekmponumu4veckasi /10
ouccouyuayusi»
34 | Umozosoe 3aHsamMUE. 2/68 | 2/50
HUTOIroO 3a 1 cemecmp 68 50 18 16 10 | 94
2 cemecmp 102 84 18 38 8 | 148
PA3[EJ 2. OPTAHUYECKAA XUMUA 102 84 18 38 8 | 148
Tema 2.1. [lpedOmem op2aHu4eckol xumuu. Teopusi CmpoeHusi
op2aHuU4YecKux coeduHeHul. OcHoO@8HbIe Knaccbl 10 8 2 4 14 1-3
opzaHuYeckux coeduHeHudl.
35 | loHssmue 06 opeaHUYECKOM Gewjecmee U opeaHU4YecKoU XUMuu. 22 22 PazdamoyHblli [1]
OcobeHHOCMU cmpOoeHUs1 opa2aHUYeCcKUX coedQuHeHUU. Mamepuar
CamocmosimenbHas paboma Ne 9 CpaeHeHue opeaHU4ecKux 2/18 Memoduyeckoe Cocmasumb
8elwjecms ¢ HeopeaHU4YeCcKUMU rnocobue KOHCriekm
36 | Teopusi cmpoeHusi opaaHu4yeckux coeduHeHul A.M. bymneposa lMnakam [1]
CmpoeHue amoma yenepoda. 3nekmpoHHoe obrako U 2/4 2/4 «ubpuduszayus
opbumarnb, s- u p-opbumanu. Mubpudusayus. Turbl XUMUYECKUX amowma yanepodax
cesizell 8 Op2aHUYECKUX COeOQUHEHUSIX.
37 | Knaccugpukayuss  opeaHudeckux  eewecms.  Homerkrnamypa 2/6 2/6 Tabn. « DYHKUUOH. [1]
opeaHu4eckux seuwecms. Budbl chopmyrn. epynn»
38 | JTabopamopHass paboma Ne10 OO6HapyxeHue yanepoda U MamepuarsbHo- Cocmasumsb
8000poda 8 opeaHUHECKUX sewecmsax 2/8 2/20 memoduyeckoe om4yem 1o
obecrieyeHue pabome
CamocmosimenbHass paboma Ne 10 [lpuyuHbl MHO2006pa3us 2/20 Memoduyeckoe Cocmasumb
op2aHu4yecKux coeduHeHul rnocobue KOHCMeKkm
39 | Budb! y2nepodHo20 ckeriema, U3oMepusi, 20Moroaudeckul psio. 2/10 2/8 Modenu monekyn [1]
Tema 2.2. [IpedesibHbie y251€8000pP00bI 8 6 2 6 14 1-3
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lMpopormkeHne
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40 | AnkaHbl:  cmpoeHue, 2omorioaudeckuli psid, HOMeEHKIamypa, Tabn. [1]
u3omepus. «lomonoeauyeckuli psid
P 2112 | 2/10 p
arnkaHoe». [Mnakam
«CmpoeHue memaHa»
41 | Qusuyeckue U xumudeckue cgolicmea arsnkaHos. [lomny4yeHue, o114 | 2712 lnakam «Ceoticmea [1]
rpuMeHeHue anKkaHoe»
CamocmosimenbHas paboma Ne 11 Vcrionb3osaHue rnpupodHo20 2/92 Memoduyeckoe Cocmasumb
2asa rnocobue KOHCriekm
42 | JlabopamopHasi paboma Ne 11 AnkaHbl. V3yyeHue ceolicme MamepuarbHo- Cocmasumb
MemaHa 2/16 2/22 memoduyeckoe om4em o
obecrneyeHue pabome
CamocmosimenbHas paboma Ne 12 OkmaHogoe 4ucro 6eH3UHo8 Memoduyeckoe Cocmasumb
2/24
U OKmMaHog0e Hucsio Ou3esibHO20 moruea nocobue KOHCrekm
43 | LuknoarnkaHbl: cmpoeHue, 2oMosio2udeckull psid, HOMeHKIamypa, lNnakam «Ceolicmea [1]
usomepusi, usudeckue U xumudeckue ceolicmea. [llonyqeHue, | 2/18 | 2/14 UUKIT0a/IKaHo8»
puUMeHeHue
CamocmosimenbHasi paboma Ne 13 Okonoauyeckue acrnekms! 2126 Memoduyeckoe Cocmasumb
006b14u, nepepabomku U UCMOb308aHUST 20PHYUX UCKOMaeMbIx rnocobue KOHCekm
Tema 2.3. HenpedenbHble y251€8000p00bI: 3MmusieHo8ble, 10 8 2 2 2 14 1-3
dueHoeble U ayemusieHoeble y251e8000p00bI
44 | AnkeHbl: cmpoeHue, 2omorsiocudeckull psid, HOMEHKnamypa, Tabn. [1]
u3omepus. «lomonoeauyeckuli psid
P 2120 | 2/16 P
ankeHos». [Mnakam
«CmpoeHue amuneHa»
45 | Qusuyeckue u xumudeckue ceolicmea arsnkeHos. [lonyyeHue, 222 | 2/18 lNnakam «Ceolicmea [1]
MpUMeHeHUe anKeHoe»
46 | JlabopamopHasi paboma Ne 12 AnkeHbl. V3yyeHue ceolicme MamepuarsbHo- Cocmasumb
amurneHa 2/24 2/24 memoduyeckoe omyem o
obecrneyeHue pabome
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47 | AnkadueHbl: cmpoeHue, 20Morioau4ecKuli psid, HOMeHKamypa, Tabn. [1]
u3omepusi, gusuveckue u xumudeckue ceolicmea. lNonydyeHue, «lomonoeauyeckuli psid
rnpumeHeHue 2/26 | 2/20 ankaoueHosy», [lnakam
«CmpoeHue
b6ymadueHa»
CamocmosimernbHasi aboma Ne 14 HamypanbHbil U Memoduyeckoe Cocmasumb
2/28
CUHmMemu4eckul Kay4yK rnocobue KOHCekm
48 | AnkuHbl:  cmpoeHue, 2oMorioaudeckull psd, HOMeEHKIamypa, Tabn. [1]
usomepus, puaudeckue U xumu4yeckue ceolicmea. [llonyqeHue, «omornoauyveckuli psid
MPUMEHEHUE. 2128 | 2/22 ankuHos». Mnakam
«CmpoeHue
ayemureHa»
KoHcynbmauyusi no meme «HenpedesnbHblie y21e8000p00hbi: 22
amureHosble, QUEHOBbIE U auemusieHosble y2r1e8000p00b!x»
Tema 2.4. Apomamuyeckue y21e8000p00blI. 4 4 2 6 1-3
49 | ApeHbl: cmpoeHue, Knaccugukayusi, 2aomosioaudeckul psio, lMnakam «CmpoeHue [1]
HOMeHKnamypa, U30Mepusi. beH3zon kak npedcmasumens | 2/30 | 2/24 b6eH3ona».
apeHos. lNony4eHue.
50 | @usuyeckue u xumuyeckue ceolicmea beH3ona. [pumeHeHue. 232 | 2/26 lnakam «Ceolicmea [1]
beHsonax
CamocmosimenbHass paboma Ne 15 [IpupoOHbie UCMOYHUKU 2/30 Memoduyeckoe Cocmasumb
yanesodopodos rnocobue KOHCMeKkm
Tema 2.5. ludpokcusnbHbie coeQUHeHUs 10 8 2 6 2 18 1-3
51 | Cnupmesi: cmpoeHue, Knaccugbukauyus, 2omorioeudeckuli pso, lNnakam [1]
u3omepusi, HOMeHKamypa. «Pacmeopumocmb
pu P 2/34 | 2128 crnupmoe» fCechmea
crupmoey
52 | @usuyeckue u xumuyeckue cgolcmea OOHOamOMHbIX CrUPMOs. lMnakam «Ceolicmea [1]
lMonyyqeHue. MNpumeHeHue. lNpocmeie 3¢hupsbl. 2/36 | 2/30 00HOaMOMHbIX
crupmosy
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lMpopormkeHne

| YyebHas Harpyska no y4ebHOMy nnaHy, Yac % g
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CamocmosimenbHass paboma Ne 16 MemaHon u amaHon. Ux 2/32 Memoduyeckoe Cocmasumb
MPUMEHEHUE U MPOMbIUIEHHbIU CUHMe3 rnocobue KOHCeKkm
53 | @usuyeckue u xumudeckue ceolicmea MHO20amOMHbIX CIUPMOS. lnakam «Ceolicmea [1]
lMonyyeHue. MNpumeHeHue 2/38 | 2/32 MHO20amoMHbIX
crupmos».
CamocmosimenbHass paboma Ne 17 CmpoeHue, ceolicmea 2/34 Memoduyeckoe Cocmasumb
cmupona. lNonumepu3ayusi cmuporna rnocobue KOHCekm
54 | JlTabopamopHas paboma Ne 13. Cseolicmea criupmos Memoduyeckoe u Cocmasumb
2/40 2/26 MamepuarbHoe om4em o
obecrneyeHue pabome
CamocmosimenbHass paboma Ne 18 Ankozonusm, ee2o 2/36 Memoduyeckoe Cocmasumsb
rnocnedcmeusi u npedynpexoeHue rnocobue KOHCMeKkm
55 | ®eHon: cmpoeHue, eomonoaudeckuli psid, HOMeHKIamypa, lMnakam
usomepusi, uaudeckue U xumuydeckue ceolicmea. [llonyqeHue, | 2/42 | 2/34 «Ceolicmea ¢heHona»
MPUMEHEHUE.
KoHcynbmauyusi no meme «[uGpoKcuUnibHble COeOUHEHUST» 2/4
Tema 2.6. AnbOe2udbl U KEMOHbI 6 4 2 2 8 1-3
56 | AnbOeeudbl. omonoeuveckuli psd. HomeHknamypa, u3omepus, lMnakam «CmpoeHue [1]
Qusuyeckue u xumu4yeckue ceoticmea. NonyyeHue, npuMeHeHue. o4 | 2736 ¢opmansOeauday,
®opmarnbdeaud lNnakam «Ceolicmea
anb0eaudosy
57 | KemoHbl. [omonozuyeckuli psd. HomeHknamypa, u3omepus, Pa3zdamoyHbIli [1]
Qusuyeckue u xumuyeckue ceoticmea. NonydeHue, npumeHeHue. 2/46 | 2/38 mamepuarn
Qopmarnbdeaud. AuemoH
CamocmosimenbHass paboma Ne 19 TokcuyHocmb Oelicmeusi 2/38 Memoduyeckoe Cocmasumb
anb0eaudos8 U KemoHO8 Ha XU8ble OpaaHU3Mbl rnocobue KOHCriekm
58 | JTabopamopHass paboma Ne 14. AnbOeauldbl U KemOHbI. Memoduyeckoe u Cocmasums
KayecmeeHHas peakyusi Ha gpopmarnbdeauo. 2/48 2/28 MamepuarsbHoe omyem o
obecrieyeHue pabome
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Tema 2.7. Kap6oHoeble Kuciombl U UX Npou3eo0Hble 14 10 4 4 2 20 1-3
59 | KapboHosbie Kucromsi: cmpoeHue, Knaccugukayusi, 250 | 2/40 PaszdamoyHbil [1]
2omosioeuYeckull psid, U3oMepusi, HOMeHKIamypa. Mamepuarn
60 | @usuyeckue u Xumudeckue ceolicmea rnpeodenbHbIX 252 | 2/42 Pa3zdamoyHbIli [1]
00HOOCHOBHbIX KapboHosabix kucriom. [MonyyeHue. NpumeHeHue. Mamepuarn
61 | Bbicwue XUpHbIe KUCITOMbI. PaszdamoyHbil 1
P 2154 | 2/44 [l
Mmamepuarn
62 | JlabopamopHass paboma Ne 15. Ceolicmea KapbOHO8bIX Memoduyeckoe u Cocmasumb
Kucrnom. 2/56 2/30 MamepuarnbHoe omyem 1o
obecrneyeHue pabome
63 | CrioxHble aghupbl. CmpoeHue, HOMEHKIamypa, U30Mepus, 258 | 2/46 lMnakam «CrioxHble [1]
Qusuyeckue u xumu4yeckue ceolicmea. onydyeHue, NpuMeHeHue. 3¢bupsbi 8 npupoder
CamocmosimenbHas paboma Ne 20 CroxHbie agoupbl 8 npupode, Memoduyeckoe Cocmasumb
ux 3HadeHue. [IpumeHeHue CrlOXHbIX 3¢hupo8 Ha OCHO8e 2/40 rnocobue KOHCrekm
ceolicms.
64 | XKupbl. CmpoeHue, HomeHKkiamypa. @u3auyecKkue U XUMUYecKue 2/60 | 2/48 lMnakam «Cocmas [1]
ceolicmsa. [Mony4eHue, NpuMeHeHue. Maces U Xupoe»
CamocmosimernbHass paboma Ne 21 Mbina Kak conu 8bICUUX Memoduyeckoe Cocmasumb
KapboHosbIx Kucriom. [loHSImMue O CUHMEeMmMUYEeCKUX MOKULUX 2/42 nocobue KOHcrekm
cpedcmeax
65 | JTabopamopHas paboma Ne 16. Ceolicmea xupos. Memoduyeckoe u Cocmasumb
2162 2/32 MamepuarsibHoe om4em 1o
obecrneyeHue pabome
KoHcynbmauyusi no meme «KapboHosble Kuciomel U UX 2/6
rpPOU3800HbIEY
Tema 2.8. Yaneeodbi 8 6 2 4 12 1-3
66 | Yeneeodnbi. Knaccugpukayus. CmpoeHue, HOMeEHKIamypa. lMnakam [1]
Qusuyeckue U xumuyeckue ceolicmea amntokosbl. [lonydeHue, 2/64 | 2/50 «Knaccugukayus
MPpUMEeHeHUe. yaneso0osy
CamocmosimensHass paboma Ne 22 CmpoeHue, ceolicmea, o/a4 Memoduyeckoe Cocmasumsb
rnonyyYyeHue U npumMeHeHue hpyKkmo3abl rnocobue KOHCriekm
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67 | Hucaxapudbl. CmpoeHue. @usuyeckue U Xxumuyeckue ceolicmea 2/66 | 2/52 lMnakam [1]
caxaposbl. [lonydeHue, MpUMeHeHue. «CmpoeHue 2rKo3bl»
68 | MMonucaxapudbl. CmpoeHue. @u3udeckue U  XUMUYECKUE 268 | 2/54 PaszdamoyHbIli [1]
ceolicmea kpaxmarna u yennonossl. [lonydeHue, MpUMEHeHUe. Mamepuarn
CamocmosimenbHas paboma Ne 23 3HayeHue yanesodos 8 2/46 Memoduyeckoe Cocmasume
JKUBoU npupode U XU3HU Yesioeeka rnocobue KOHCekm
69 | JTabopamopHas paboma Ne 17 Csolicmea yeneeodos. Memoduyeckoe u Cocmasumb
2/70 2/34 MamepuaribHoe om4em o
obecneyeHue pabome
Tema 2.9. A3omcodepxauwjue op2aHU4Yeckue CcOeOUHEHUsI.
AMUHBLI, aMuHokucsiombi, 6enku. [emepoyuknu4yeckue 10 8 2 2 2 14 1-3
coeduHeHusi. HykneuHoeble kuciomsi
70 | AMuHbl:  cmpoeHue,  Knaccucgukayusi U HOMEeHKIamypa. 2172 | 256 lMnakam [1]
Qusuyeckue u xumu4yeckue ceolicmea. ony4yeHue, NpuMeHeHuUe «CmpoeHue aHunuHa»
71 | AMUHOKUCIOMbI: CMPOEHUe, Krnaccughukayusi u HOMeHKIamypa. 274 | 2/58 lNnakam «Ceolicmea [1]
Qu3sudeckue u xumuyeckue ceolicmea. lonyyeHue, npuMeHeHuUe aMUHOKUCIom»
72 | HykneuHosble Kucromsl Kak rnpupoOoHbIe rnosumMepsbi. 276 | 2/60 Pa3zdamoyHbIli [1]
Mamepuarn
73 | Benku: cmpoeHue, cmpykmypa. Xumudyeckue ceolicmea. 278 | 2/62 lMnakam [1]
«Cmpykmypa benka»
CamocmosimenbHass paboma Ne 24 Buonozauyeckue @QyHKYUU 2/48 Memoduueckoe Cocmasumsb
besnkos rnocobue KOHCriekm
74 | JlabopamopHasi paboma Ne 18 Ceolicmea 6esnkos Memoduyeckoe u Cocmasumsb
2/80 2/36 MamepuarsbHoe om4yem 1o
obecrneyeHue pabome
KoHcynbmauyusi no meme «Asomcodepxaujue opeaHudeckue
COEO0UHEeHUS. AMUHBI, aMUHOKUCIomal, bernku. P/8
emepouyuknuyeckue coeduHeHusl. HykneuHoable Kucrnomsi»
Tema 2.10. lMonumepsbi 12 12 2 14 1-3
75 | lMNonumepbl. CmpoeHue, ceolicmea, nony4eHue U fnpuMeHeHue 282 | 2/64 PaszdamoyHbiti [1]
HeopaaHU4YeCcKUX ofiuMepos. Mamepuarn
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76 | CmpoeHue, ceolicmea, rnosydeHue U rMpUMEHeHUEe Op2aHUu4eCcKux 2184 | 2/66 PaszdamoyHbil [1]

ouMepos. Mamepuarn
77 | PacnosHagaHue nnacmmacc U 80JI0KOH. 286 | 2/68 PaszdamoyHbIli [1]
Mamepuarn
CamocmosimenbHass paboma Ne 25 TepmornnacmuyHble U 2/50 Memoduyeckoe Cocmasumb
mepmMopeakmuegHble nnacmmacchsl rnocobue KOHCriekm
78 | l'eHemuyeckasi  ce8a3b  Mex0y  KiaccamMu  Op2aHU4eCKUx 2/88 | 2/70 PaszdamoyHbil [1]
coeQuHeHul Mamepuarn

79 | PeweHue pac4émHbix 3ada4y. PeweHue 3aday 1o Xumu4eckum 290 | 2/72 PaszdamoyHbIli [1]

gopmynam. Mamepuarn

80 | PeweHue 3aday o ypasHeHUsIM XUMUYEeCKUX peakyuu. 2/92 | 2/74

Tema 2.11. Buonozuyecku akmueHbie coeduHeHus. Xumusi e | o 10 4 14 1-3
JXU3HU obuwecmea
81 | buonozuyecku akmueHble cOeOuHeHUs. [OpMOHbI. BumamuHsbi. 294 | 2/76 PazdamoyHblli [1]
Jlekapcmea. Mamepuarn
CamocmosimenbHasi paboma Ne 26 QepmeHmbI. Memoduyeckoe Cocmasumb
CrieyucbuyHocmb ux Oelicmeusi. [MpumeHeHue ghepmeHmos 6 2/52 rnocobue KOHCrekm
PasnuYHbIX ompacssix HapoOHo20 xo3slicmea
82 | Xumusi u 2eHemuka yesiogeka. 2196 | 2/78 PasdamoyHbil [1]
Mamepuarn
83 | Xumus 8 xu3Hu obwecmsa, 8 npouzsoocmee u c/X. 298 | 2/80 Pa3zdamoyHsbIli [1]
Mamepuarn
CamocmosimensHas paboma Ne 27 O3HakoMmrieHuUe ¢ Konnekyueu 2/54 Memoduyeckoe Cocmasumb
yO0obpeHul u necmuyudos rnocobue KOHCMeKkm
84 | Xumusi u npobrnembl okpyxaroweli cpedsbl. 2100 | 2/82 Pas3damoyHbil [1]
Mmamepuarn
85 | MMimozosoe 3aHsmue. 2/102 | 2/84
HNmoezo 3a 2-ii cemecmp 102 84 18 38 8 | 148
UTOIo o gncuynniimHE 3A rog 170 134 36 54 18 | 242
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7. XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEEHOW AEATENIbHOCTHU

CTYAEHTOB

CopepxaHue obyveHus

XapaKkTepucTuka OCHOBHbIX BUOOB AEeATENbHOCTU CTYAEeHTOB (Ha
YPOBHE y4eOHbIX AeMCTBUN)

BaxHenwmne xmmmnyeckumne
MOHATUA

YMeHune gaBaTtb onpegernieHne 1 onepmpoBaTh CNeayroLwmMMm XMMUYECKMMM
MOHATUAMM:  BELLEeCTBO, XUMUYECKMA OMEMEHT, aToM, MOJieKyna,
OTHOCWTENbHbIE aTOMHas W MOMNEKyNnsapHas MaccCbl, WOH, anmoTponus,
N30TOMbl, XMMUYeCKas CBSA3b, 3MEKTPOOTPMLATENbHOCTb, BaNE€HTHOCTb,
CTeneHb OKWCMEHUSA, MOJSlb, MONIFAPHAdA Macca, MOMSPHbIN 00bem
razoobpasHbIX BeLeCTB, BeLLeCTBa MOMEKYNAPHOrO U HEMOMEKYNspHOro
CTPOEHUS, pacTBOPbI, SMEKTPONUT N HEINEKTPONUT, ANEKTponuTMyeckas
anccoumaums,  OKUCRMTeNnb U BOCCTaHOBUTENb,  OKUCMEHME U
BOCCTaHOBIMeHWE, TennoBon 9dEKT peakumu, CKOPOCTb XMMWYECKON
peakumu, Katanms, XUMMUYECKOe paBHOBECWE, YIMEepOOHbIA  CKerneT,
dyHKUMOHaNbHas rpynna, M3oMepusi, roMonorns

OCHOBHbI€e 3aKOHbl XUMUU

DopMynMpoBaHNE 3aKOHOB COXPaHEHUs MacCbl BELECTB W MOCTOSHCTBA
COCTaBa BeLLEeCTB.

YcTaHOBKa MPUYMHHO-CIEACTBEHHOW CBSI3U MEXAY COAEpPXKaHUeM 3ITux
3aKOHOB W HaruCaHWEM XMMUYECKMX (POPMYN U ypaBHEHMI. YCTaHOBKA
3BOJOLMOHHOW CYyLLHOCTH MeHeneeBCcKon n COBpPEMEHHOM
dopmMynnpoBok nepuogudeckoro 3akoHa [.M.MeHgeneeBa. O6bsicHeHMe
PU3MYECKOrO CMbICIIa CMMBOJSIUKM MEPUOANYECKON TabNULbl XMMNYECKMX
anemenToB [.M.MeHgeneesa (HOMepoB aneMeHTa, nepuoga, rpynnbl) u
yCTaHOBKa MPUYUHHO-CNIEACTBEHHON CBHA3M MeXZy CTpOeHMeM artoma U
3aKOHOMEPHOCTAMW U3MEHEHUS CBOWCTB 3N1IEMEHTOB U 06Pa30BaHHbIX UMK
BeLeCcTB B nepuogax v rpynnax.

XapaktepucTvka 9nemMeHTOB Manbix W 6onbwux nepuogoB Mo UX
nonoxeHuto B MNepunognyeckon cucteme [.N.Mengeneesa

OCHOBHbIE TEOPUM XUMUU

YCcTaHOBKa 3aBMCUMOCTU CBOWCTB XMMWYECKMX BELECTB OT CTPOEHUs
aToMOB 06pasytoLLMX NX XUMUYECKNX STIEMEHTOB.

XapakTtepucTtumka Ba)kHENLLUNX TUMOB XUMUYECKNX CBsi3en "
OTHOCUTESIbHOCTU 3TOW TUMOMOTUNMN.

OObsICHEHNE 3aBUCUMMOCTM CBOWCTB BELLECTB OT UX COCTaBa U CTPOEHUS
KpUCTanny4eckmx peLLeTok.

DopMynNUPOBKA  OCHOBHBLIX  MOSMIOXEHUN  TEOPUU  INEKTPONUTUYECKOMN
auccounaumm n xapakTepucTuka B cBeTe 9TOM TEOPUN CBOMCTB OCHOBHbIX
KIlaccoB HeopraHU4YeCcKnx coeguHeHUNn.

DoOpMyNUPOBKA OCHOBHBLIX MOJIOXKEHUN TEOPUM XMMUYECKOTO CTPOEHMS
OpraHMYeckMx COedVMHEHUW W XapaKTepucTuka B CBeTe 3Ton Teopumn
CBOWCTB OCHOBHBbIX KIaCCOB OpraHMYeckmMx coeanHeHnin

BaxHeWlwue BewecTBa U
MaTepuarnsl

XapaKTepucTuka coctaBa, CTPOEHWs, CBONCTB, NOMYy4YeHUA U NpUMeEHeHNs
BaxHerwunx wmetannos (IA v Il A rpynn, anioMuHus, Xenesa, a B
€CTECTBEHHO-Hay4YHOM Mpodune u HeKoTopbIX d-aNemMeHToB) U uX
CcCOoeNHEHUN.

XapakTepucTuka coctaBa, CTPOEHUS, CBONCTB, NONYyYEeHUs U NpUMeHeHUs
BaxHenwunx Hemetannos (VI A, VIIA, VIA rpynn, a Takke asoTa u
docdopa, yrnepoga U KpemMHus, Bogopoda) U UX COeAUHEHUN.
XapakrepucTuka cocTaBa, CTPOEHMWS, CBOWCTB, NONYYEHUS N NPUMEHEHUS
Ba)XXHEWLLNX KMacCcoB YrneBogOpPOAOB (ankaHoB, LMKMOANKaHoB, ankeHos,
ankvHOB, apeHoB) M WX Haunbornee 3HaAYUMbIX B HAPOAHOXO3SINCTBEHHOM
nraHe npeacraBuTenen.

AHanorMyHass xapakTepucTuvka BaKHeWWwux npeacraBuTenen  Opyrux
KNaccoB OpraHM4yeckux COeAWHEHUN: MeTaHona W 3TaHona, CHOXHbIX
apmpoB, XKUpoB, Mbif, anbaeryaos (popmanbaerngos u auetansgervaa),
KETOHOB (aueToHa), KapOOHOBLIX KUCMOT (YKCYCHOW KUCMOTbl, [Anis
€CTEeCTBEHHO-Hay4yHOro npodung npeacraButene Apyrux  Krnaccos
KMCNOT),  MOHOcaxapuaoB  (FMOKO3bl), AucaxapuyaoB  (caxaposbl),
nonucaxapvaoB (Kpaxmana W Lennionosbl), aHwnuHa, amMuUHOKWUCIIOT,
GEenKOB, NCKYCCTBEHHbIX U CUHTETUYECKMX BOJIOKOH, Kay4yKOB, NiiacTmacc
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IMpopormkeHne

CopepxaHue oby4yeHusi

XapakrepucTmka OCHOBHbIX BMOOB AEATENbHOCTU CTYAEHTOB (Ha ypOBHE
y4ebHbIX 4ENCTBUN)

XUMNYeCKnUN A3bIK U
CMMBOIJINKa

Wcnonb3oBaHne B y4ebHOW W NpodEeCCUOHaNbLHON AeATENnbHOCTU
XUMUYECKNX TEPMUHOB M CUMBOMNUKM. Ha3BaHMe M3y4YeHHbIX BeLlecTB Mo
TPMBUANbBHOW UNN MEXOYHaApPOOHOW HOMEHKNaType M OoTpaXeHue cocTaBa
3TUX COEAMHEHUM C MOMOLbID XuMmudeckux opmyn. OTpaxeHue
XUMUYECKMX NPOLLECCOB C MOMOLLbI0 YPaBHEHUN XMMNYECKUX peaKuni

Xumunyeckue peakuuun

OObsiCHEHME  CyLLHOCTM  XUMUYeckMx npoueccoB. Knaccudumkaums
XUMWYECKMX peakuMn MO pasnuyHbiM MpU3HaKaMm: 4YMCily W COCTaBy
NPOAYKTOB W peareHToB, TennoBoMy 3addekTy, HanpasneHuwo, dase,
HanMMuuKl KaTanuaatopa, W3MEHEHWUI0 CTEMNeHen OKUCIEHUS 3NEMEHTOB,
ob6pasyoLwux BeLlecTsa.

YcTaHOBKa npu3HakoB o6LLIEero u pasnuMyHoro B TUMOMOMUW peakuui Ans
HeopraHM4Yeckon 1 opraHN4YecKkon XMMnw.

Knaccudpumumkaumsa BeLLecTB M NPOLIECCOB C TOYKM 3PEHUSI OKUCHEHMUS-
BOCCTaHoBneHusi. CocTaBneHne ypaBHEHUIA peakLmin C NOMOLLb MeToAa
aneKkTpoHHoro 6anaHca.

OObsACHEHNE 3aBUCMMOCTM CKOPOCTM XMMUYECKOW peakuun U MoroXeHus
XUMUYECKOro paBHOBECUKS OT pasnnyHbIX hakToOpoB

Xumunueckum JKCNnepumMeHT

BbInoONHEHME XMMWYECKOro aKCrnepumeHTa B MOSIHOM COOTBETCTBUM C
npaesunamy 6e3onacHocTu.
HabnwogeHne, dukcaums
aKcnepMMeHTa

n onumcaHme pe3ynbTatoB npoBegeHHOro

Xumunueckas nHdopmaums

lNMpoBegeHne CaMOCTOATENbHOIO MOUCKA XMMUYECKOM WHdopMauum ¢
MCMONb30BaHMEM Pa3fMYHbIX WCTOYHMKOB (HAy4YHO-MOMYNAPHbIX U3OaHUN,
KOMMblOTEePHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa).

Mcnonb3oBaHne KOMMbIOTEPHBIX TeXHoMoru ans obpaboTkm n nepegaym
XMUMMYECKON MHOPMALMK 1 ee NPeacTaBNeHns B pasnnyHblX opmax

PacueTbl N0 XMMUYECKUM
dopmMynam v ypaBHeHUAM

YcTaHOBKa 3aBMCMMOCTU MeXOy KayeCTBEHHOW U KONUYECTBEHHOW
CTOPOHaAMM XMMNYECKMX OO BEKTOB U NMPOLIECCOB.
PelueHune pacyeTHbIX 3aga4 N0 XMMUYECKUM dOpMynam 1 ypaBHEHUAM

MpodmnbHoe n
npod)eccUOoHanbLHO
3Ha4YuMoe cogepxaHue

OBBACHEHNE XUMUYECKNX ABMEHUIN, NPOUCXOAALNX B Npupoae, ObiTy 1 Ha
Npon3BOACTBE.

OnpegeneHne BO3MOXHOCTEN MPOTEKaHUS XUMUYECKUX MpeBpaLleHuin B
pPasnnyHbIX YCOBUSIX.
CobGniogeHvne  npaBun
OoKpyXatoLlen cpefe.
OueHka BNUAHUS XMMUYECKOro 3arpsisHeHWs oKpyxaiowehn cpeabl Ha
OpraH13m YerioBeka v Apyrue XvBble opraHu3mel.

CobntogeHne npasun 6e3onacHOro o6paLleHnsi C ropioUnMU U TOKCUYHBIMU
BelllecTBamu, nabopaTtopHbiM 060pyAOBaHNEM.

9KOJ10Ir'M4ecKkun rpamMoTHOro nosegeHua B

lMogrotoBka pacTBOPOB 3adaHHOW  KOHUeHTpauum B ObITy U Ha
npon3BoACTBe.
Kputnyeckas  oueHka  [OCTOBEPHOCTW  XUMWYECKOW  MHdopmauuu,

I'IOCTyI'IaIOLLI,eVI M3 pa3HbIX NCTOYHNKOB

8. YYEBHO-METOAUYECKOE n

MATEPUAJIbHO-TEXHUYECKOE

OBECMNEYEHUE NMPOrPAMMbI YYEBHOW AUCLUUNMIIUHBI «XUMUSA»

Hanu4yne nomewerHunn: Ne 1413 kabnHeT XxMmMuun.

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenu anga yyebHoro npouecca.

CpenctBa oby4eHus: [locka knaccHasi, HarnsgHble nocobusa (cxembl, Tabnuvubl,

LHapocCcTepXHeBbIe MOOEeSTN MOJ'IeKyﬂ), XnMMun4yeckad nocyaga, xmMmn4eckme peakTtuBbl,
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aBTOPCKUM KOMMNJSIEKT KOMMNbIOTEPHBIX MPEe3eHTauUnM.

MynbTumegmiHoe obopyaoBaHue: HOYTOYK, NPOEKTop.

MporpammHoe obecnedeHune: Microsoft Volume Licensing Service Center, Kog co-
rmaweHua V9002148, c¢ 30.06.2016 no 30.06.20222; JIMLEH3NOHHLIN cepTudmkaT
Ne17E0O-200318-123656-303-2678 Kaspersky Endpoint Security dns 6usHeca — Pacwu-
peHHbIt Russian Edition ¢ 18.03. 2018 rno 26.03.2022.

PEKOMEHOYEMAA NIUTEPATYPA

Ona ctyaeHToB

1. MwuHka, H.J1. O6was xumunsg: yyebHoe nocobue / munka H.J1. — Mocksa: KHo-
Pyc, 2020. — 749 c¢. — (CMNoO). — ISBN 978-5-406-01549-0. — URL:
https://book.ru/book/935925 (naTta obpaiueHus: 02.09.2020). — TeKCT: 9NEeKTPOHHbIN.

2. AptemeHko, A.UN. OpraHnyeckas xumus : y4ebHuk / AptemeHko A.N. — Mocksa :
KHoPyc, 2018. — 528 c¢. — (CIlO). — ISBN 978-5-406-05331-7. — URL:
https://book.ru/book/924050 (gaTta obpaiueHna: 02.09.2020). — TeKCT : 3NEeKTPOHHbIN.

3. Nabpuenan, O. C. Xumna gnsa npodeccuin n cneumanbHOCTEN €CTECTBEHHO-
Hay4yHoro npoduns: y4ebHuk gna CIr1O - M. : Akagemus, 2018.

4. EpoxuH HO.M., KoBanesa WN.b., Xumna gns npodeccun n cneumnanbHOCTEN TeX-
HUYECKOro N eCTeCTBEHHO-Hay4yHOro npodunen, [OnekTpoHHbIn pecypc]: 2018 —Mockea:

Akagemus, 2018. - on-line

HdononHutenbHaa nuTepartypa
1. NabpuensH O.C., Octpoymos W.I., Cnagkos C.A., Jopodeera H.M. NpakTukym:
y4yeb. NMNocobue ans cTya. ydpexaeHun cpeq. npod. obpasosaHusa. — M., 2014.
2. MNabpuenan O.C., JlbicoBa .. Xumuna. TecTbl, 3agaym u ynpaxHeHus: y4eb.

nocobue ons cTya. ydpexageHun cpeq. npody. obpasosaHus. — M., 2014.

Ona npenopaBatenen

1. ®epepanbHbIn 3akoH OT 29.11.2012 Ne 273-93 «O6 obpasoBaHun B Poccumckon
depepaummy.

2. MNMpukas MuHuctepctea obpasoBaHna n Haykm P® ot 17.05.2012 Ne 413 «O6
yTBepXaeHun cdenepanbHoro rocygapcTBeHHOro obpasoBaTenibHOro cTaHgapTa CpeaHero
(nonHoro) obuwero obpaszoBaHNS».

3. MNMpukas MuHuctepctea obpasoBaHna n Haykn PO ot 29.12.2014 Ne 1645 «O

BHECEeHUN nameHeHnn B MNpukas MuHuctepcTBa obpasoBaHns u Haykm PO ot 17.05.2012
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Ne 413 “O6 yTBepxaeHun denepanbHOro rocygapCcTBEHHOro obpasoBaTesnibHOro
CTaHgapTa cpeaHero (nonHoro) obuero obpasoBaHnsa”».

4. MNMpukasd MuHuctepctBa obpasoBaHua u Haykun PO ot 31.12.2015 Ne 1578 «O
BHECEHMM M3MEHEHUN B doefeparbHbli rOCy4apCTBEHHbIN ObpasoBaTenbHbIN CTaHAapT
cpegHero obuiero obpasoBaHus, yTBEPXKAEHHbIN Npukasom MuHUcTepcTBa obpa3oBaHus
n Haykn Poccunckon degepaumm ot 17 mast 2012 Ne413».

5. NpumepHas ocHoBHas obpasoBaTenbHasi nporpamma cpegHero obuero obpaso-
BaHuA, ogobpeHHasa pelueHnem deaepanbHoro yd4ebHo-meToanyeckoro o6beanHeHus no
obuemy obpasoBaHuto (MpoTokon oT 28 mtoHsa 2016 r. Ne2/16-3)

6. NMucemo [lenapTtameHTa rocygapCTBEHHOW MOMAUTUMKM B cdpepe MOLroTOBKM
pabouunx kagpos n ANMNO MuHobpHaykm Poccum oT 17.03.2015 Ne 06-259 «PekomeHaauuu
no opraHusaumm nonyvyeHus cpegHero obuwiero obpasoBaHus B npegenax OCBOEHMS
obpasoBaTtenbHbIX NporpamMm cpeaHero npodgeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHua ¢ y4eToMm TpeboBaHun beaeparnbHbIX rocygapCTBEHHbIX
obpasoBaTenbHbIX CTaH4APTOB M NonydYaemon npodeccun unm cneumanbHOCTU CpeaHero
npoceccruoHanbHOro obpasoBaHNA».

7. lNabpuensan O.C., Jlbicoea I'.I. Xumusa: kHura ona npenogasatens: yy4eb.-metog.
nocobue. —M., 2012.

8. MNabpuenan O.C. un gp. Xumus gns npodeccun n cneynanbHOCTEN TEXHNYECKOTO
npoduns (3NeKTPOHHOE NPUNOXEHNE).

AneKTpPOHHbIe oOpa3oBaTeribHbIe pecypcChbl

1. OBC «Book.ru», https://www.book.ru

2. 96C « OPAUT»https://www.biblio-online.ru

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

4. 3paTtenbcTBO «JlaHby, https://e.lanbook.com

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

UHTepHeT-pecypchbl

www. pvg. mk. ru (onumnmnaga «lMokopn BopobbeBbl ropbl»).

www. hemi. wallst. ru (O6pasoBaTenbHbI CanT AN LWKONbHUKOB «XUMUSA»).

www. alhimikov. net (ObpasoBaTenbHbIn CanT AN LWKOSNbHUKOB).

www. chem. msu. su (3nekTpoHHasa BubnmoTeka No XMmmn).

www. enauki. ru (MHTepHeT-u3gaHme anga yumtenen « ECTeCTBEHHbIE HAayKny).

www. 1september. ru (MeToanyeckas raseta «llepBoe CeHTAOPS»).
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www. hvsh. ru (kypHan «Xumusa B LLKOMEY).

www. hij. ru (kypHan «XuMnsa n >XusHb»).

www. chemistry-chemists. com (aneKTpoHHbIN XypHar « XUMUKU U XUMUS»).
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9. NNMAHUPYEMBbIE PE3YJIbTATbI U3YYEHUA YYEBHOIO NPEOMETA.

KoHTporb ©“  oueHka

pe3ynbTaToB

OCBOEHUA

y4yebHOM  OUCUMNNUHBI

ocyulecTBndeTcd npenogasarernieMm B rpouecce npoeeaeHuna npakTny4eckmnx 3aHATUN 1”

nabopaTopHbix paboT, TecTMpoBaHus,

a TaKxe

NHAMBUAYanNbHbIX 3a4aHUA, MPOEKTOB, UCCIea0BaHMUN.

BbIMNOJIHEHUA

obyyarowmmmcs

Pe3ynbTatbl 06y4eHusi

MpeameTHbIE

MeTanpenmeTHble,
JINYHOCTHbLIE

®DopMbI U MeTOAbI KOHTPOSIS U OLLEHKU
pe3ynbTaToB 06y4YeHUs

yMeTb:

HasblBaTb: M3y4YeHHble BellecTBa MO TPUBUANBHON WK YCTHbIV " MUCbMEHHbI

MeXayHapOAHOW HOMEHKnaType; AnddepeHUnpoBaHHbI onpoc,
nposepka BbIMONMHEHNSs  JOMALUHWX

OK1- OK10 3agaHun, obyvaiowme ¥ NpoBepPOYHbIe

camocTosTenbHble  paboTbl,  3awmTa
nabopaTopHbIX pabor, TecToBble
3agaHus

onpedensite: BaneHTHOCTb W CTeNeHb OKUCMEHWs NMUCbMEHHBI AnddepeHUMpoBaHHbIN

XUMUYECKMX OSMEMEHTOB, TWN XUMWYECKON CBSA3N B onpoc, npoBsepka BbINOMHEHNS

CoeauHeHnsaX, 3apsa UoHa, XapakTep cpedbl B BOAHbIX AOMallHUX  3afjaHui, obydaowme wn

pacTtBopax HeopraHn4yecKknx " OopraHuyeckmnx OK1- OK10 NpoBepOYHble paboThl, 3awmTa

COeVHEHWN, okucnuTenbs " BOCCTaHOBUTEIb, nabopaTtopHbIX pabor, TecToBble

NPVHaANEeXHOCTb  BEWeCcTB K pasHbiM  Knaccam 3agaHus

HeopraHU4YeCcknx U OPraHNYeCcKUX COeaNHEHUN;

XapaKkTepusoBaTb: 3MeMeHTbl ManblX NepvodoB MO WX obyvalolime u npoBepoyHble paboThbl,

nonoxeHunio B [lepuogmyeckon  cucteme  O.WN. 3awmTa nabopaTopHbix paboT, TecToBble

MeHpeneeBa; obLimne XMMUYECKMe CBOWCTBA MeTannos, 3agaHus

HemeTansnoB, OCHOBHbIX KIacCOB HEOpraHN4ecknx wu OK1- OK10

OpraHNYecKkMX COEeAVMHEHUN; CTPOEHWE W XMMUYeckue

CBOWCTBA WM3YYEHHbIX HEOPraHWYEeCKMX U OpraHnyYecKmx

COEANHEHWI;

0OBACHATL:  3aBWCMMOCTb CBOWCTB BeLLUECTB OT WX YCTHbIV " MUCbMEHHBIN

cocTaBa W CTPOEHUS, MPUPOAY XMMWYECKOW CBSI3U AnddepeHUMpOoBaHHbIN onpoc,

(MOHHOM KOBaNEHTHON, MeTannMyYeckon U BOAOPOAHON), OK1- OK10 nposepka BbINOMHEHNS  [OMALLHUX

3aBMCUMOCTb ~ CKOPOCTM  XMMMWYECKOM  peakumm 1 3agaHun, obyvalowme n NpPoOBEpPOYHbIE

NOMOXEHNE XMMUYECKOr0 paBHOBECUS OT pPasnnyHbIX paboTbl, 3awmTa nabopaTopHbiXx pabor,

aKTopOB; TECTOBbIE 3aJaHus

BbIMOMHATb XMMUYECKUI 3KCMEePUMEHT: no YCTHBIV " MUCbMEHHbI

pacnosHaBaHWI0O  BaXHEWLUMX  HEOPraHW4eckux K AnddepeHUMpOoBaHHbIN onpoc,

OpraHMYeckux CoeanHEHNI; OK1- OK10 nposepka BbINOMNHEHNS JoMaLLHUX
3afjaHun, 3awmrta nabopaTopHbix paborT,
TECTOBble 3agaHus

NPOBOAUTb:  CaMOCTOATENbHBIN  MOUCK  XUMWYECKON npoBepka BbIMONHEHNS  JOMALUHWX

MHdOopMaLmun c MCMONb30BaHNEM pasnuyHbIX 3agaHui, 3awmTta nabopaTopHbix paboT

MNCTOYHUKOB (Hay4HO-NONYNSAPHbIX n3aaHun,

KOMMblOTEpHbIX 6a3 AaHHbIX, pecypcoB WHTepHeTa); OK1- OK10

MCMoMb3oBaTb  KOMMbIOTEPHbIE  TexHororun  Ans

06paboTkn 1 nepedadn XMMMYecKon MHdopmauum n ee

npeAcTaBneHns B pasnuyHbix dopmax;

CBSA3bIBATh: Vl3ytjeHHbIIZ matepuan CcO  CBOeW OK1- OK10

npodheCcCrMOoHarnbLHON AeATENbHOCTLIO;

pellaTtb: pacyeTHble 3a4a4un Mo XMMUYECKM dopmynam OK1- OK10 npoBepka BbIMONTHEHNS  JOMALUHWX

N ypaBHEHUAM;

3a4aHui, 3awmTta nabopaTopHbIX paboT
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IMpopormkeHne

Pe3ynbTatbl 06y4eHus

MpeameTHbIE

MeTanpegmeTHble,
JFINYHOCTHBbIE

PopMbl U METOALI KOHTPONA U OLLEHKU
pe3ynbTaToB 06y4eHusA

MCnonb3oBaTb MNPUOOPETEHHbIE 3HaHUS U YMeHusi B
NPaKTU4EeCKON AeATENbHOCTN U NOBCEAHEBHOMN XU3HM:

e ans obbsACHEHMSA XUMUYECKMNX ABMNEHUN,
NpoNCXoasiLLMX B Npupoae, 6bITy U Ha MPON3BOACTBE;

* onpegeneHns BO3MOXHOCTU NMPOTEKAHNS XUMUYECKNX
NpeBpaLLeHNA B PasfUYHbIX YCIMOBUAX U OLEHKM WX
rnocneacTBui;

aMUHOKMCNOThLI, Benku, NCKYCCTBEHHbIE N CUHTETUYECKNE
BOJIOKHa, Kay4yKu, niacTtmMmacchbl

*  3KOMOrm4yecku rpamMoTHOro noeseaeHus B

OKpy>KatoLLen cpeae; OK1- OK10

* OUEHKM  BMUAHUSA  XMMWYECKOro  3arpsi3HeHus

OKpy>KaloLLen cpefbl Ha OpraHM3Mm 4enoBseka W Apyrve

XVBbl€ OpraH13mbl;

+ GesonacHoro obpalleHus ¢ roprYUMMN 1 TOKCUYHBIMA

BeLlecTBaMm u nabopaTopHbiM 060pyaoBaHMEM;

*  MNPWUroTOBMNEHWNS PAcTBOPOB 3aJaHHOM KOHLUEHTpaLun

B ObITY N Ha NPOU3BOACTBE;

*  KPUTUYECKOW OLEHKM [OCTOBEPHOCTM XUMMUYECKON

MHdOpMaLmK, NOCTYNaLLEN N3 PasHblX UCTOYHMKOB.

BaXkHenLme XMMUYecKmne NOHATUSA: BELLECTBO, npoBepka BbINOSIHEHUS OOoMaLLHUX

XMMUYECKUIA 3NIEMEHT, aTOM, MOJIEKYNa, OTHOCUTENbHbIE 3aJaHuil,  XUMWUYECKME OVKTaHTHI,

aToMHas M MOMeKyrnsipHas Maccbl, WOH, annoTponwus, obyyatome n NpOBEPOYHbIE

M30TONMbl, XMMUYECKas CBSA3b, 3MEKTPOOTPULIATENbHOCTD, camocTosiTenbHble paboTbl, TecToBble

BaneHTHOCTb, CTENeHb OKUCIEHUS, MOfb, MOMsipHas 3aaHusi, OTYETbI MO CaMOCTOSATENbHbIM

Macca, MOMsipHbIi 00beM ras3oobpasHbIX BeLecTs, pabotam

BELLEeCTBA  MOMEKYNMAPHOr0O U HEMOIEKYNAPHOro OK1- OK10

CTPOEHUsl, pPacTBOPbl, JNEKTPONUT U HEINEKTPONWT,

3ANEeKTpoNuTMYecKkas  guccoumaumsi, OKUCIUTENb U

BOCCT@HOBWUTENb, OKUCIMIEHWE W  BOCCTaHOBIEHME,

TennoBon 3ekT peakuun, CKOPOCTb XMMWUYECKOM

peakumu, KaTanus, XMMU4ecKoe paBHOBecKe,

yrnepogHbeln  ckeneT,  dyHKUMOHanbHas  rpynna,

M3omepusi, roMonorus;

OCHOBHbIE 3aKOHbl XMMUWN: COXPaHEHNs1 MaccChbl BELLECTB, npoBepka BbINOJIHEHUS OOMaLLHUX

NOCTOSIHCTBA COCTaBa BellecTB, [lepnoamyeckmin 3akoH OK1- OK10 3agaHui, 3awwmTa nabopaTopHbix paboT

[0.1. MeHgeneeBa,;

OCHOBHble  TEOPUMU  XMMUW;  XMMUYECKOW  CBA3MW, npoBepka BbINONTHEHUSI OOMaLLHUX

3MNEeKTPONIUTUHECKON avccouunaumu, CTPOEHWS 3afaHuil,  XUMWUYECKME OVKTaHTHI,

OpraHNYeCcKMX 1 HEOPraHUYECKNX COEANHEHWN; OK1- OK10 gg{n:if;ﬁnmue n paGOTS,pOBTZFzﬁ:g:Z
3a0aHnsi, OTYETBlI MO CAMOCTOSITENbHbLIM
pabotam

BaXHelluMe BeLecTBa W MaTepuanbl: BaXHeMLme OTYETbI MO CaMOCTOATENbHbIM paboTam,

MeTannbl W ChnaBbl; CepHasi, CofsiHasi, as3oTHas W NoAroToBka M 3awwuta pedepartos

yKCyCHasi KucrnoTbl; ©GnaropogHble rasbl, BOAOPOA, TekyLmnn KOHTPONb B hopme:

KUCNopos, ranoreHbl, WenoyHble MeTansbl; OCHOBHbIE, v/ camocTosiTENbHbIX paborT;

KMCINOTHbIE UM aM@OTepHble OKCuAbl U TMOPOKCUAbI, v' nabopaTopHbIXx paborT;

LLenoYn, YIMEeKUCTTbIA U YrapHbI rasbl, CEPHUCTLIN ras, v\ TemMaTU4ecKux TECTOB;

aMmMmnak, BoAa, NMPUMPOAHbIN ra3, MeTaH, 3TaH, J3TWUMEH, OK1- OK10 v XMMWYECKMX OUKTAHTOB;

aueTurneH, xnopug Hatpus, kapboHaTt un rugpokapboHat v\ KOHTPOnbHbIX paboT no Temam

HaTpwusi, kapboHaT n docdat kanbums, 6eH3on, MeTaHon y4eOHOW ANCLUNMNHBI.

M 3TaHoON, CrOXHble  3upbl,  XUpbl,  Mbina, MToroBbin KOHTPOIb B dopme

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

nonucaxapugbl (Kpaxman W Uennonosa), aHumuH,

Lokymenm ynpasnsiemcsi npogpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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