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1. NOACHUTENBbHAA 3ANMUCKA

Mporpamma ob6LieobpasoBaTenbHOM y4ebHOM AMCUUNIMHBI NpegHasHavyeHa Aans
n3ydeHnss xumMmm B NpodeccuoHanbHblx obpasoBaTtenbHbiXx opraHu3daumax  Cl1O,
peanuaytlowmnx obpasoBaTenbHyld nporpammy cpegHero obuwero obpasoBaHus B
npegenax oCBOEHWs OCHOBHOM NpodeccnoHanbHon obpasoBaTenbHon nporpammbl CIMO
(OMNorn Cro) Ha 6a3e ocHoBHOro obuiero obpasoBaHUs Npu NOAroTOBKE CNeuuanncTos
cpenHero 3seHa no cneumanbHoctTM 15.02.06 «MOHTaX M TexHuyeckas akcnnyatauus
XONOAUIbHO-KOMMPECCOPHbIX MALUMH U YCTAHOBOK (MO OTpacnsam)».

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero ooduiero
obpa3oBaHus, NpeabsaABAsSeMbIX K CTPYKTYpe, COOEPXaHUI W pesyrbTataM OCBOEHMS
y4yebHON AncuMnnHbl «XnMKUs», B COOTBETCTBMM C PekomeHgaumsaMm no opraHusauuu
nonyyeHns cpegHero obuwiero obpasoBaHus B npefenax OCBOeHWUs obpasoBaTeribHbIX
nporpamMmm cpegHero npodgeccnoHanbHoro obpasoBaHuss Ha ©ase OCHOBHOro obuiero
obpasoBaHua ¢ y4eToM TpeboBaHuM deaeparbHbIX rOCyAapCTBEHHbLIX 06pasoBaTefibHbIX
cTaHOapTtoB M nonydaemon  npodeccum  UNu - cneyunanbHOCTUM  cpefHero
npoceccrnoHanbHoro obpasoBaHnsa (NUcbMo [lenapTaMeHTa rocygapCTBEHHOW MOSUTUKM
B chepe nogrotosku padoumx kagpos n AMNO MuHobpHayku Poccum ot 17.03.2015 Ne 06-
259), ¢ yyeTom [NpMmepHON OCHOBHOM OOpa3oBaTenbHOM NMporpaMmmbl CpeaHero obLuero
obpasoBaHusa, 0OoOpeHHOM  pelleHneM  dedepanbHoro  y4ebHO-MeToaMYecKoro
o0beanHeHus no obwemy obpaszoBaHuto (MPoTokon oT 28 utoHs 2016 r. Ne 2/16-3).

CogepxxaHne nporpaMmmbl y4ebHOM AUCUMNNUHBI HanpaBneHO Ha AOCTUXKEHWue
cnegyoLwmx uenen:

* hopmupoBaHmne y obBy4valoLMXCa YMEHUS OLeHUBaTb 3HAYUMOCTb XMMUYECKOro
3HaAHUA ONa KaX4oro YenoBeka;

* (bopMMpoBaHMe y 0ByvaloLMXCS LENOCTHOro NpeacTtaBfieHns O MUPE U POIu
XAMUN B CO303aHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHbI MUpa; YMEHUS
O0BACHATE O0ObEKTbl WM MNPOLECCHI  OKpyXarwowen AeNCTBUTENbHOCTU: MPUPOLHOMN,
coumanbHOW, KynbTYpPHOW, TEXHWYECKOW cpedbl, — MWCMOomb3ysi AN 3TOro XMMWU4Yeckme
3HaHUS;

* pasBuTME Yy OOyYaloLMXCA YMEHUN pasnuyatb (PakTbl U OLEHKW, CpaBHMBATb
OLEHOYHbIE BbIBOAbI, BUOETb WX CBSA3b C KPUTEPMSIMUM OLEHOK U CBSI3b KpUTEPUEB C
onpeaeneHHon CUCTEMOW LEeHHOCTEN, dopMynmpoBatb M 0BOCHOBbIBAaTb COBCTBEHHYIO

MO3ULMIO;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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* NnpuobpeTeHne obyyaroLmMMUcs onbiTa pasHoobpasHon AeATENbHOCTU, NO3HAHUSA
N CaMOMO3HAHWUA; KIHOYEBbLIX HAaBbIKOB, WMEKLWNX YHMBEPCANbHOE 3HayeHue pAns
pasnU4YHbiX BUMAOB LEATENbHOCTU (HaBbIKOB pelleHns npobnem, MNPUHATUA peLueHUn,
rnoucka, aHanusa un obpaboTkm MHPOpMaLMM, KOMMYHUKATUBHbBIX HaBbIKOB, HaBbIKOB
n3MepeHun, cotTpyaHudectsa, 6esonacHoro obpalleHms ¢ BelecTtsaMy B NOBCEAHEBHON
XKWU3HN).

B nporpammy BKNIOYEHO coaep)XaHWe, HarnpaBreHHoe Ha ¢opMUpoBaHue Yy
CTYOEHTOB KOMMETEeHUUN, Heobxoammblx Ans kadectBeHHoro ocBoeHnsa ONMOIM CMNO Ha
6ase ocHoBHOro obuiero obpasoBaHus C MoslydeHnemMm cpegHero obuiero obpasoBaHus;
nporpaMmmbl NOArOTOBKKU crieumnanucToB cpegHero 3seHa (MMNCC3).

Mporpamma MOXeT MCNosb30BaTbCH ApYrumu npodeccunoHanbHbIMU
obGpasoBaTenbHbIMM  OpraHu3auuamu, peanuaylowmMmmn obpasoBaTenbHyd nporpaMmmy
cpegHero obuwero obpasoBaHna B npegenax ocsoeHmst OMNOI CINO Ha 6a3e OCHOBHOMO

obuiero obpasosaHus (MMCC3).

2. OBLLUAA XAPAKTEPUCTUKA YYEBHOW AUCLUMIIUHBI «XUMUA»

Xnmmnss — 3TO Hayka O BellecTBax, MX COCTaBe W CTPOEHWU, CBOWCTBaX W
npeBpaleHnsx, 3Ha4YeHUNn XUMUYECKMX BEeLecTB, MaTepuanoB U MpPOLECCOB B
NpaKkTU4ecKon OesaTenbHOCTU YernoBeka.

CopepxaHue obLieobpasoBaTenibHOM y4EOHON ANCUMNANHBI « XUMUS» HanpaBneHo
Ha ycBOeHMe 00y4alLMMMUCA OCHOBHbIX MOHSTUN, 3aKOHOB U TEOPUI XUMUK; OBNageHue
YMEHUsMM Habnogatb XUMUYECKME SBNEHUS, NMPOBOAUTb XUMWUYECKUA 3IKCMEPUMEHT,
NpPOM3BOANTL pacyeTbl Ha OCHOBE XUMMYECKMX COPMYN BELWECTB WM ypaBHEHWMN
XUMUYECKNX peaKkLIn.

B npouecce u3yyeHuss xumumm y oby4dalolMxcs pas3BMBAKOTCS MO3HABaTEelbHble
WHTEpPECbl W WHTeNneKkTyasnbHble CNocOBHOCTM, NOTPEOGHOCTM B CaMOCTOSTENBHOM
npuobpeTeHnss 3HaHW MO XUMUM B COOTBETCTBUM C BO3HUKAKOLIMMU XKUSHEHHBIMU
npobnemamm, BoCNUTbIBAeTCA OepexHoe OTHOLLEHUS K Npupoae, NOHMMaHue 300POBOro
obpasa *u13HuU, He0BXO0OUMOCTU NpPeaynpeXaeHns ABMEHWUA, HAHOCALWMX Bped 340PO0BbIO
n okpyxawwen cpege. OHM oOCBaMBaKT MNPUEMbI PamMOTHOro, ©e30nacHoro
NCNONb30BaHMA XMMUYECKUX BELLECTB M MaTepuarnoB, NMPUMEHSIEMbIX B ObITy, CENbCKOM
XO35IMCTBE M Ha NPOU3BOACTBE.

Mpn  cTpykTypupoBaHuu  cogepxaHuss  obuieobpasoBaTenbHOM  y4yebHOW

ancumninunHbl ons I'IpOCbeCCVIOHaJ'IbeIX O6pa3OBaTeJ'IbeIX OpFaHVISGLI,I/IVI, peann3yrnx

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUs
Onomn Cro Ha 6ase ocHoBHOro obuiero obpasoBaHus, y4duTbiBanacb OObEKTMBHas
peanbHOCTb — Hebonbwon 06beM 4acoB, OTMNYWEHHbIX Ha W3y4YeHue XUMUU U
CTPEMNEeHne MakcMMarnbHO COOTBETCTBOBATb MAEsAM pasBuBatoero obyyeHuns. MNMoatomy
TeopeTu4eckme BONpoChl MakCMMarnbHO CMELLEHbl K Havyany nsyvyeHus QUCUMninHbl, C TeM
4yTOObLI NMocneayrWwmnn hakTnyecknin matepuan paccmaTpvBarncs Ha OCHOBE W3YYEHHbIX
TEOPUMN.

Peanusauua gegykTMBHOrO noaxoda K M3yyeHU0 XMMWUW CrocoBCTBYET pasBUTUID
Takux JIOrMYECKMX Onepaumin MbIWMEHUs, Kak aHanuM3 u cuHTe3, ob6obleHne un
KOHKpeTu3auus, CpaBHEHWE U aHarnorus, cuctemaTuaaumns n knaccudukaumsa n ap.

M3yuyeHne xummm B npodpeccrmoHanbHbiX 0b6pas3oBaTenbHbIX OpraHuM3auumsx,
peanuaylowmx obpasoBaTenbHyld nporpammy cpegHero obuwiero obpasoBaHus B
npegenax ocsoeHna OOl CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHus, UMEET CBOU
0COBEHHOCTN B 3aBUCUMMOCTM OT npoduna npodeccuoHanbHoro obpasoBaHus. 3TO
BblpaXaeTcsl B coaepXaHum oOy4vyeHus, KONMYeCcTBE 4YacoB, BblOENSAEMbIX Ha MU3yvyeHue
OTAENbHbIX TEM NporpamMMebl, rnybuHe nx ocBoeHus obyvarmmmcs, obbeme 1 xapakrepe
NPaKTUYECKNX 3aHATUIA, BUAAX BHEayaUTOPHOW CaMOCTOSATENbHON paboThl CTYAEHTOB.

Mpwn OCBOEHUN cneunanbHOCTEN cno TEXHUYECKOro npodcuns
npoceccuoHanbHoro obpasoBaHuss XxuMmsa  u3ydaeTca Gonee  yrnybneHHo  kak
npodunbHasa y4ebHasa gucumnnuvHa.

Cneunduvka msydeHUss XMMUM NpPU OBMadeHUU CcreumanbHOCTAMU TEXHUYECKOro
npoduns oTpaxxkeHa B Kaxagon Teme pasgena «CopepxaHue yy4yebHOW OUCUUNINHBIY B
pybpuke «lpodunbHble 1 NPOGECCUOHANBbHO 3HaYNUMbIE ANIEMEHTbI COAepXKaHus». ITOT
KOMMOHEHT peanu3yeTcs Npyu MHAUBMAYaNbHOW CaMOCTOsTeNbHON paboTe oby4vatolmxcs
(HanucaHum pedbepatoB, MOArOTOBKE COOOLWIEHMI, 3aluMTE MPOEKTOB), B Mpouecce
y4yebHON OesTenbHOCTU NoA PyKOBOACTBOM npenogaBaTtens (BbIMOSTHEHUM XMMWYECKOro
3KCcnepuMeHTa — rabopaTopHbIX OMbITOB M MNPaKTUYeCKUX paboT, pelueHMM MNpaKTUKO-
OPUEHTUPOBAHHbIX pacyYeTHbIX 3a4a4y U T.4.).

B npouecce wu3yyeHUs XMMUW  TeOpeTMYECKME CBEAEHWA  LOMOSTHAKTCS
AEMOHCTpauMsaMy,  nabopaTopHbIMM  OMbITAMM U NPAKTUYECKUMU  3aHATUSIMMU.
3HaunTenbHoe MecTo OTBOAMTCS XUMWU4YEeckoMy akcnepumeHTy. OH  OTKpbiBaeT
BO3MOXHOCTb (OpMMpOBaTh y OOy4YarLmUXca cneuuanbHble NpeaMeTHble  YMEHUS:
paboTaTb C BeLLEeCTBaMW, BbINOSTHATb NPOCTbIE XMMUYECKNE ONbITbI, Y4nTb 6e30nacHoOMy U

9KONOrm4eckn rpaMoTHOmMy o6pa|.ueH|/no C BewlectBaMun, MatepuanamMmm U npoueccamn B

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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ObITY 1 Ha NPON3BOACTBE.

[Ana opraHuM3aumMm BHeaygUTOPHOW camocToATenbHOW paboTbl  CTYAEHTOB,
oBnagesawowmx cneumanbHoctTaMmn CI1O TexHu4eckoro npoduna npogeccrnoHanbHoro
obpas3oBaHus, NpeacTaBneH NpUMEpPHbIA NepeYeHb pedepaTos (4OKNaa0B).

B npouecce u3ydeHMSs XUMUKM BaxXHO opMupoBaTb  MH(OPMALMOHHYIO
KOMNEeTEeHTHOCTb oby4atowmxcs. 1oaToMy npu opraHusaumMm CcaMoCTOATeNbHOM paboThl
HeobXoAMMO aKUeHTMpOoBaTb BHMMaHuMe obydyalwmxca Ha noucke uHdopMauum B
cpeactBax maccmeaua, WHTepHeTe, y4yebGHOM U cneuuanbHOWM nuTepaTtype C
COOTBETCTBYHOLUM 0POpMIEHNEM N NpeAcTaBNeHNEM pesynbTaToB.

N3yyeHne obuieobpasoBaTenbHOM y4ebHON ANCUMMNNHBI «XUMUS» 3aBepLuaeTcs
noasegeHnem utoroB B opme  avddepeHuUMpoBaHHOrO 3a4yeta B pamkax
NPOMEXYTOYHOM aTTecTtauun cTygeHToB B npouecce ocBoeHnsa OlOM CrNO c

nony4vyeHnem cpegHero obuiero obpasosanus (MMCCS.)

3. MECTO YYEBHOW OUCLUUMNIINHBI B YYEBHOM MJTAHE

YyebHaa gucumnnuHa «Xumusa» sBnseTcss y4ebHbIM npegMeToMm no Bbibopy M3
obsizaTtenbHon npeameTHon obnactn «EctectBeHHble Haykm» PIOC cpegHero obuuero
obpa3oBaHus.

B npodeccunoHanbHbix  obpasoBaTenbHbIX — OpraHu3auusx,  peanuayrLmnx
obpasoBaTenbHy0 nporpamMmmy cpegHero obuiero obpasoBaHWs B npegeniax OCBOEHUS
Orion Cro Ha 6ase ocHoBHOro obwero obpasoBaHus, yyebHas gucunnnmHa «XuMus»
nayyaetca B obuieobpasoBaTtenbHoM uukne yyebHoro nnaHa OO CI1O Ha 6ase
OCHOBHOro obuiero obpasoBaHus C nonyydyeHnem cpegHero obuero obGpasoBaHus
(MCC3).

B y4ebHbix nnaHax MMNCC3 mecTto yyebHOM gucumnimHbl «XvuMusiy» — B COCTaBe
obuwieobpasoBaTenibHbIX  Yy4EOHbIX  OMCUMNIIMH  NO  BbIOOpy, OpPMUPYEMBIX U3
oba3aTenbHbIX NpegMeTHbIX obnacten PrOC cpegHero oduiero obpasosanusa, ana CroO

TEXHUYECKOro Npodunsa NpogeccmoHanbHoro oGpasoBaHus.

4. PE3YNbTATbI OCBOEHUA YYEEHON AUCLUMNITUHDI

OcBoeHMe cogepXaHust y4eBHOWM  OUCUMMNUHBL  «XuMusiy, obecneuymBaeT
AOCTUXKEHME CTyAeHTaMW Cneaylwmnx pesynbTaTos:
e IUYHOCMHBIX:

— YYBCTBO TropaoCtn U yBaXeHUA K UCTOpPUN U OOCTUXKEHUAM OTEeYEeCTBEHHOMN

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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XUMUYECKON  HayKW; XMMUYECKM TrpamMoOTHOe noBedeHne B NpodeccnoHanbHoOm
AeATenbHOCTM 1 B ObITy Npy obpalleHnn C XMMUYECKMMIN BELLLEeCTBaMn, maTepuanamm u
npoueccamu;

— TOTOBHOCTb K MNPOJOSmKEHMIO ob6pas3oBaHUA M MOBbIWEHUA KBanugukaumm B
n3bpaHHOM npoeccnoHanbHON AeATENbHOCTM U OOBLEKTUBHOE OCO3HAHWE ponu
XUMUYECKNX KOMMNETEHLMI B 3TOM;

- yYMeHWe WuCnonb3oBaTb [AOCTMXKEHUS COBPEMEHHOM XUMWYECKOW Haykun W
XUMUYECKNX TEXHOMOMMIN AN1S NOBbILWEHNST COBCTBEHHOIO MHTENNEKTYaNnbHOro0 pasBuUTUS B
BblGpaHHON NpodeCCUoHanbHOM AeATENbHOCTY;

* MemanpeoMemHsbIXx:

— UCMOnb30BaHMe PasfiMyHbIX BUOOB MO3HaBaTeNbHOW OeATENbHOCTM U OCHOBHbIX
WMHTEeNNeKTyanbHbIX onepauun (NOCTaHOBKU 3agayun, (oOpMynnMpoBaHusa rmnoTes, aHanmsa
M CUHTE3a, CpaBHeHusi, 0000LWeHns, cuctemaTmsaunn, BbISBNEHUS  NPUYUHHO-
CNeACTBEHHbIX CBSA3el, Noucka aHanoros, OOPMyNMPOBaHUS BbIBOAOB) ANSA peLUeHus
NocTaBfeHHOW 3aJaudn, MNpUMEHEHME OCHOBHbIX METOAOB MO3HaHus (HabnogeHus,
Hay4YyHOro 9KCMepUMEHTa) AN U3YYeHUs PasSiIMYHbIX CTOPOH XMMMUYECKUX OOBEKTOB W
npoLEeccoB, C KOTOPbIMU BO3HUKaeT HEOOXOOUMOCTb CTankmBaTbCs B NPOdeCCUOHarIbHON
chepe;

= WCNOMb30BaHME pPasfiIMyHbIX WCTOYHWUKOB AONf1s1  MONYYEHUST  XUMWUYECKOW
WHOpMaUUK, YMEHME OuUeHUTb €ee [OOCTOBEePHOCTb [Ans LOOCTUXKEHUS  XOPOLLMX
pe3ynbTaTtoB B NpodyeccnoHanbHon cepe;

* NpeOMemHbIX:

- CcPOPMUPOBAHHOCTL NPEACTaBEHUA O MECTe XUMUN B COBPEMEHHOM HayYHOW
KapTUHE MUpa; NOHMMaHWEe PO XMMUKU B (POPMUPOBaHUM KPYyros3opa u OyHKLMOHATbHON
rPamMOTHOCTU YenoBeka AN peLleHnsa NpakTUYeCcKux 3ajay;

— BnageHue ocHoBornonaralwuMmn XMMMYeCKUMIN NOHATUSIMWU, TEOPUSIMU, 3aKOHaMM
N 3aKOHOMEPHOCTSMU; YyBEPEHHOE MOSfb30BaHME XUMUYECKOW TEPMUHOMOMEn wu
CUMBOJTNKOW;

— BnageHve OCHOBHbIMW MeTO4aMW Hay4YHOro No3HaHUs, UCMNOSb3yeMbIMU B XUMUN:
HabnogeHneMm, onucaHWem, U3MEepeHUEM, IKCNepUMEHTOM; ymeHue obpabaTtbiBaThb,
O0BACHATE pesynbTaTbl MNPOBEOEHHbLIX OMNbITOB WM AdenaTb BblIBOAbI, FOTOBHOCTb U
CMOCOBHOCTb NPUMEHATL METOAbI MO3HAHUSA NPU PeLUeHUN NpakTUYeCcKuX 3aaav;

— C(POpMMPOBAHHOCTb YMEHUS [aBaTb KOMMMYECTBEHHbIE OLUEHKM U MPOU3BOAUTL

pacyeTbl N0 XUMNYECKNM (popmynaM N ypaBHEHUAM;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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- BMNageHve npasunamMmum TEXHUKM 6e30nacHOCTM MpPU UCMOSb30BaHUU XUMUYECKMX
BELLECTB;

- COPMMPOBAHHOCTb COOCTBEHHOM MO3MUMM MO OTHOLUEHUIO K XUMUYECKON
MHdopMauumn, NosiydaeMon U3 pasHbIX NCTOYHUKOB.

B pesynbTaTe u3yyeHWs OUCLMNIMHBLI Y OBy4varowmxcsa opMUPYOTCA 3MEMEHTDI
cnegyrowmnx obLwmMx KOMNeTeHUNI:

OK 1. TlloHMmaTb CyWHOCTb W coumanbHyl 3HA4YMMOCTb CBOer Oyaylien
npodpeccuun, NPoABATbL K HEN YCTONYNBBIA NHTEPEC.

OK 2. OpraHusoBbiBaTb COBCTBEHHYIO AEATENBHOCTb, BblOUMpaTb TUNOBLIE METOAbI
N cnocobbl BbINOMHEHMS NpPodecCUoHanbHbIX 3agad, oueHuBaTb UX 3PEEKTUBHOCTL U
Ka4yecTBo.

OK 3. lMpuHMMaTb pelleHnsa B cTaHO4apTHBIX U HECTAHOAPTHLIX CUTyauusaX U HECTU
33 HUX OTBETCTBEHHOCTb.

OK 4. OcywectBnATb NOMCK U UCMNOSb30BaHNE UHdOpMauuK, Heobxogmmon Onsg
3(PPEKTUBHOrO  BLINOSMIHEHUS  MPOMecCnoHarnbHbIX 3agad, MpodeccnoHanbLHOro U1
FMIMYHOCTHOrO Pa3BUTUS.

OK 5. Wcnonb3oBatb MHMOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMOrMN B
npodeccnoHanbHoON AeaTenbHOCTH.

OK 6. PaboTaTb B KOnnekTtMee U B komaHae, ahdpekTMBHO obLaTbCsa C Konneramu,
PYKOBOACTBOM, NOTpebutensmu.

OK 7. bpatb Ha cebss OTBETCTBEHHOCTb 3a paboTy uNEeHOB KOMaHabl
(MOAYUHEHHBIX), pe3ynbTaT BbIMNOMHEHUS 3a4aHUN.

OK 8. CamocTosaTenbHO onpeaensaTb 3agayn npodecCcnoHanbHOro U fIMYHOCTHOIO
pa3BUTUS, 3aHMMaTbCs CcaMoobpa3oBaHMEM, OCO3HAHHO Mfl@aHMPOBATb MOBbILWEHNE
KBanudukaymn.

OK 9. OpwueHTupoBaTbCs B YCMOBMSIX 4YacCTOW CMEHbl TEXHOMNorum B
npodeccuoHanbHOM AeATENbHOCTN.

OK 10. BrnageTb NUCbMEHHON M YCTHOW KOMMYHWKauMenh Ha rocygapCTBEHHOM WU

WHOCTPaHHOM (@HIIIMACKOM) S3bIKE.

5. COOEPXXAHUE YYEBHOU AUCLUUNITUHDI

BBepeHue
HayyHble MeTobl MO3HaHUS BELWECTB U XMMUYECKUX SABNEHU. Ponb akcnepnmeHTa

n Teopmun B XUMUN. MO,D,eJ'Il/IpOBaHVIe XUMNYEeCKMX MpoLeccoB. 3HayeHne XMmum npu
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ocBoeHun npodpeccun CIMO wn  cneumanbHocten CI1O  TexHuyeckoro npoduns
npoceccrnoHanbHOro obpasoBaHus.

1. ObWAA W HEOPTAHUYECKAA XUMUA

1.1. Xumusa — HaykKa o BeljecTBax

OcHoBHble NoHATUA xumuun. Bewectso. Atom. Monekyna. XMMUYECKUA 3NEMEHT.
Annotponus. NpocTble n cnoxHole BellecTBa. KayeCcTBeHHbIN N KONUYECTBEHHbBIN COCTaB
BELLECTB. XUMMYECKNEe 3HaKkM u dopmynbl. OTHOCUTENbHbIE aTOMHas M MOMeKynsapHas
Macchbl. KonnyecTtso BellecTBa.

OCHOBHbIe 3aKOHbl XUMUKU. CTexnomeTpusi. 3aKOH COXpPaHEHUs1 MacCbl BELLECTB.
3aKoH MNOCTOSAHCTBa COCTaBa BELLECTB MONEKYNSAPHOM CTPYKTYpbl. 3akoH ABoragpo u
crneacTBua U3 Hero.

PacuyeTHble 3agjaynM Ha HaxoXOeHwe OTHOCUTENbHOM MOSEKYNSIPHOM Macchl,
onpeaeneHme MaccoBom 40NN XMMUYECKUX NIEMEHTOB B CIOXXHOM BELLECTBE.

LemoHcmpayuu

Mogenu aToMOB XMMNYECKUX 3NTIEMEHTOB.

Mogenu Monekyn npocTbiX U CIOXHbIX BELEeCTB (LapocTepxHeBble 1 CTioapTa—
Bpurneba).

Konnekuus npocTbIX U CNOXHbIX BELLECTB.

HekoTopble BewecTBa Konn4ectsom 1 Monb.

Mopgenb monsipHoro o6bema rasos.

AnnoTponua gocgopa, kucrnopoaa, onosa.

lMpochunbHblie u npogheccuoHaslbHO 3HaYuMble 3JIeMeHMbl COOep)KaHUsl.
AnnoTtponHble moaundvkaumn yrinepoga (anmas, rpaduT), Kucropoda (KMCNopoAd, O30H),
onoBa (cepoe n 6enoe o5ioBo). MNOHATUE O XMMUYECKON TEXHOSOrMmM, BUOTEXHONOMUN U
HaAHOTEXHOOrNMW.

1.2. CtpoeHue atoma. lepuogmnyeckunm 3akoH u lepuoguyeckas cucrtema
XxumMmunyeckunx anemenros .. MeHaeneesBa.

Mepuognyeckun 3akoH . U. MenpeneeBa. Otkpbitne [0. W. MeHaeneeBbim
Mepunogunyeckoro 3akoHa. Nepuogundeckun 3akoH B popmynuposke [. . MeHgeneesa.

Mepuognyeckass Tabnuua XMMUYECKMX INIEMEHTOB — rpaduyeckoe otobpaxkeHue
nepunoagmnyeckoro 3akoHa. CTpykTypa nepuogmyeckon Ttabnuubl: nepuodbl (Manbie u
fonblumne), rpynnel (rnasHas n noboyHas).

CmpoeHue amoma u [lepuodu4veckuli 3akoH M. U. MeHOeneesa. ATom —

CnoxHasa 4Yactuua. Agpo (NPOTOHbI U HEWTPOHbI) U 3NEeKTPoHHaa obonouyka. M3oTonsbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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CTpoeHune anekTpPoHHbIX 000No4YeEK aTOMOB 3fieMEHTOB Manbix nepnoaoB. OcobeHHOCTH
CTPOEHMSA 3NEKTPOHHbIX 060M0YEK aTOMOB 3M1EeMEHTOB 60NbLUNMX NEPMOAOB (NEepeXoaHbIX
anemeHToB). [NoHATNE 06 opbutansx. s-, p- n d-opbutanun. SNEKTPOHHbIE KOHGUrypaumm
aTOMOB XMMWYECKNX INIEMEHTOB.

CoBpemeHHas dopMynmpoBka Mepunoguyeckoro 3aKoHa. 3HauyeHwne
lMepuogunyeckoro 3akoHa wu [lepnogmnyeckon CUCTEMbI XUMUYECKUX anemeHToB [. W.
MeHgeneeBa Ans pasBuUTUS HAYKM U NOHUMAaHUSA XUMNYECKOW KapTUHbI MUpa.

HdemoHcmpauuu

PasnuyHble opmbl [Mepuognyeckon cuctembl XuMudeckmx anemeHtos [. W.
MeHpeneesa.

OnHamunyeckune Tabnuupbl ona mogenupoBaHus lNepnogmyeckon CUCTEMBI.

OneKkTpusauma Ten n ux B3aMmMoaencTeme.

JlabopamopHbIl onbim

MopgenunpoBaHue noctpoeHuns Nepmnognyeckon Tabnuubl XUMUYECKUX SNIEMEHTOB.

lNpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
PagnoaktmBHoCTb. Mcnonb3oBaHMe pagvoakTUBHBIX WM30TOMOB B TEXHUYECKMX LENsX.
PeHTreHOBCkOE WM3flyyeHMEe W €ro  WUCMofb30BaHME B TEXHUKE WU MeguuMHe.
MogennpoBaHue Kak MeTod NPOrHO3npoOBaHUA CUTyauuMm Ha NPON3BOACTBE.

1.3. CTpoeHue BeLlecTBa

MoHHaa xumMunyeckas cBsA3b. KaTnoHbI, nx obpasoBaHMe M3 aTOMOB B pesyrbTaTte
npouecca OKuUcneHus. AHMOHBbI, MXx obpasoBaHMe M3 aTOMOB B pe3ynbTaTe npouecca
BOCCTAHOBNEHUs. VIOHHas CBA3b KakK CBA3b MEXAY KaTMOHaMM M aHMOHaMKu 3a cuyeT
AMEeKTPOCTaTUYECKOro NpUTSXKeHUs. Knaccudukaumsi MOHOB: MO COCTaBy, 3HaKy 3apsaa,
Hanuun rmgpatHon obonoykn. VIoHHbIe KpucTannuyeckne pewietkn. CBOMCTBa BELWLECTB
C MOHHbIM TUMOM KPUCTaNM4YECKON peLleTKNn.

KoBaneHTHaa xumunyeckas cBfA3b. MexaHn3am obpas3oBaHNsA KOBaNEHTHOW CBS3U
(0OBMEHHbIN 1 OOHOPHO-aKUENTOPHbIN).  DNeKTpooTpuuaTenbHOCTb.  KoBaneHTHble
nonspHass U HenonsipHasi cBs3W. KpaTHOCTb KOBaneHTHoOW cBA3W. MonekynspHble wu
aTOMHbIe Kpuctannudeckue pewweTtkn. CBONCTBa BELWECTB C MONEKYNSPHLIMA U aTOMHbIMU
KpUCTannnyecknmm peLleTkamu.

MeTannunyeckaa cBA3b. MeTannuyeckas Kpuctannumyeckass peleTtka Wu
MeTannuyeckasa xmmumyeckas cBsasb. Prusnyeckme CBOMCTBa MeTansos.

ArperaTHble COCTOSIHUA BeLECTB U BOAOPOAHAaA CBA3b. [Bepaoe, Xuakoe u

razoobpasHoe CoCTosHUA BellecTB. [lepexoa BellecTBa W3 OOHOMO arperaTHoro
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COCTOSIHUSA B Apyroe. BogopoaHas cBa3b.

Uuctble BewectBa U cMmecu. [loHATME O cmecn BelwlecTB. [OMOreHHble W
reteporeHHble cmecu. CoctaB cmecen: obbeMHast 1 MaccoBasi 4OSIM KOMMOHEHTOB CMeCH,
MaccoBas 4oss NpuMecen.

OucnepcHble cuctemobl. [oHATME O aucnepcHon cucteme. [ucnepcHasa dasa u
ancnepcuoHHasa cpepa. Knaccudumkaums gncnepcHoix cuctem. NMoHATUE O KOMMOUAHbIX
cucTtemax.

HdemoHcmpauuu

Mogernb KpuCcTanIMyeckon peLueTkn xnopmuaa Hatpus.

O6pasubl MMHEPANOB C MOHHOW KPUCTanNIMYeCcKon peLLeTKon: KanbumTa, ranuta.

Mogenun kpuctannuyeckux pelleTok «Cyxoro nbga» (unu noga), anvasa, rpadgura
(vnn kBapua).

Mpnbopbl Ha XMAKMUX KpUCTannax.

O6pasubl pasnuyHbIX AUCNEPCHBIX CUCTEM: 3MYNbCUK, CYCMNEH3UN, al3po30rien,
renemn n 3onemn.

Koarynsaums.

CuHepesuc.

Oddekt TuHaans.

JlabopamopHbie orbimbl

MpuroToBneHue cycneHsnmn kapboHaTa KanbLmsi B BoAe.

Mony4eHne aMynbCUN MOTOPHOrO Macna.

O3sHakomneHue co CBOMCTBaMm OUCNEPCHbIX CUCTEM.

lMpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MonapHOCTE CBA3M M NOMSAPHOCTb Monekynbl. KoHaeHcaums. TekydecTb. Bo3sroHka.
Kpuctannusauusa. Cybnumaums n gecyonmmaums. AHomanmm gusnyeckmx CBOMCTB BOAbI.
Kuakme kpuctannel. MuHepansl 1 ropHble NOPOAbl KaK NPUPOAHbIE CMECU. IMYIbCUK U
cycneHsun. 3onm (B ToM vncne asposonn) n renun. Koarynsums. CuHepesuc.

1.4. Knaccudukaums sewwectB. OCHOBHbIe Knaccbl HeOpraHU4ecknx
coeAVHEHUN

MeTtannbl. OCO6EHHOCTN CTPOEHUS aTOMOB U Kpuctannos. dusnyeckme cBoncTBa
mMeTannos. Knaccudukaumsa metannoB nNo pasnuyHbiM NpusHakam. XmMmnyeckne cBomcTBea
MeTansoB. ONEKTPOXUMUYECKUI pag HanpskeHu meTtannos. MeTannotepmusi.

Obwume cnocobbl  nonyvyeHuss  mMeTtannoB. [loHATME O  MeTannypruw.

MNMupomeTannyprus, rmagpomMeTannypruss u anektpomeTannyprus. CnnaeBbl 4YepHble U
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UBETHbIE.

HemeTtannbl. OcCO6eHHOCTM CTPOEHMS aTOMOB. HemeTannbl — NpocCThle BELLECTBA.
3aBNCUMOCTb CBOWCTB rafioreHoB OT MX [OSMIOXEeHUs B Nepuoanyeckon cucteme.
OkucnutenbHble M BOCCTAaHOBUTESbHbIE CBOMCTBA HEMeTansioB B 3aBUCUMOCTU OT WX
NONOXEeHUNA B psAy anNekTpooTpuuaTenbHOCTH.

Kucnotbl n nx ceomcrtBa. KMCnoTbl Kak 3nekTponuTbl, UX Knaccudukaumsa no
pasnuyHbIM  nNpu3Hakam. XuUMWUYeckne CBOWCTBA  KUCNOT B CBeTe  Teopumn
anekTponutnyeckon guccoumaumm. OcobeHHOCTU B3aMMOOENCTBUSA KOHLIEHTPUPOBAHHOM
CEpPHOM M a30THOM KUCNOT ¢ MeTannamu. OCHOBHbIE CNOCODLI NOSTyYEHNSA KACNOTHI.

OcHoBaHuA u ux ceoncTBa. OCHOBaHUSA KaK ANEKTPONUTLI, UX Kraccudukaumsi no
pasnuyHbIM  nNpu3HakaMm. XuMMUYEcKMe CBOWCTBA OCHOBaHWA B CBeTe Teopun
ANEKTPONUTUYECKON auccoumauun. PasnoxeHne HepacTBOPUMMbIX B BOAE OCHOBaHUM.
OcHoBHble cnocobbl NONy4YeHUss OCHOBaHUMN.

Conun n ux ceouctBa. Conu kak anektponutbl. Conwn cpegHue, KUcnble wn
OCHOBHble. XMMUYeckue CBOWCTBA COSieM B CBeTe TeOopuM 3INeKTPOSIUTUYECKON
anccoumaumn. Cnocobbl nonydeHunsa conen. Mmaponuns conen.

Okecnabl M ux cBouctBa. Coneobpasywowme M Hecorneobpasyrouwme okcuabl.
OcHoBHblE, amMOTEPHbIE U KUCNOTHbIE OKCUAbl. 3aBUCUMOCTb XapakTepa okcuga oOT
CTENeHn OKUcrneHna obpasyowero ero Metanna. XuUMUYecKne CBOWCTBA OKCUOOB.
[MonyyeHne okcnaos.

HdemoHcmpauyuu

Konnekums meTtannos.

BaaumopencTemne meTtannosB ¢ HemeTannamu (kenesa, UMHKa 1 antoMUHUS C CePoU,
antoMUHUS C NOL4OM, CYPbMbI C XJTOPOM, FOPEHME Xerfesa B Xnope).

"lopeHne meTannos.

AntoMuHOTEPMUA.

Konnekuusi HemeTtannoB. [opeHne HemeTannoB (cepbl, docgopa, yrns).
BblITecHeHMe MeHee aKTMBHbIX rasioreHOB M3 pacTBOPOB MX conen 6onee akTUBHbIMU
raroreHamu.

Mopgenb npoMBbILWNEHHON YCTAaHOBKU AN NPOU3BOACTBA CepHOW Kucnotel. Mogenb
neuyn ana obxura msBecTHsKa. Konnekumm npoaykumMi CUNMKaATHOW MPOMbILLNIEHHOCTH
(cTekna, cbapdopa, hasgHca, uemeHTa pasnuyHbiX MapoK 1 ap.).

BsaumopencTerne asoTHON U KOHLLEHTPUPOBAHHOW CEPHOM KUCNOT C MeTannamu.

"opeHue dpochopa n pacTBopeHne NpoayKTa ropeHns B BoAe.
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lMony4yeHue n ceoncTtea amOTEPHOro rmapokecuaa.

HeobpaTtumbi rugponms kapbuga kanbums.

O6paTuMbi rMaponM3 Conen pasnuyHoro Tuna.

JlabopamopHbie onbimbi

3akanka n oTnyck ctanm.

O3HakoMmIieHne co CTPYKTypammn ceporo n 6enoro vyryHa.

PacnosHaBaHue pya xenesa.

VcnbiTaHne pacTBOPOB KUCIOT MHAMKATOPaMMU.

B3saumopaencrTeme meTtannoB C KACIIOTaMMU.

BsaumopgencTeme KUCNoT ¢ oKcuagamm MeTarnmnos.

BsaumopencTeme KNCrnoT ¢ OCHOBAHUAMM.

BaaumopencTeme KNCROT C CONAMM.

McnbiTaHne pacTBOPOB LLENoYen HAnKaTopamm.

B3saumopgencreume wenodyen ¢ Consamu.

PasnoxeHne HepaCTBOPUMbIX OCHOBaHUM.

B3anmopencteue conen ¢ metannamMmu.

B3anmopgencTteue conewn gpyr ¢ pyrom.

'maponus coneun pasnuMyHoro Tuna.

lpakmu4eckue 3aHsIMus

MonyyeHune, cobupaHmne n pacnosHaBaHue rasos.

PelweHne akcnepmMMeHTanbHbIX 3agavy.

lMpoghunbHbie u NpogheccuoHasIbHO 3Ha4YUMbIe 3/IeMeHMbI COOepI)KaHUsl.

Koppo3usi MeTanmoB: XMMUYecKas 1 3fekTpoxmmmyeckasi. 3aBUCUMOCTb CKOPOCTU
KOppo3un OT YCroBUI OKpyXawwen cpedbl. Knaccudpukaumsa kopposnm meTansoB no
pasnuyHbIM Npu3Hakam. Cnocobbl 3alnTbl METANMOB OT KOPPO3UMN.

[Mpon3BoaCcTBO YyryHa 1 ctanu.

lMonyyeHne HemeTannoB @pPaKUMOHHON MNEPEroHKOM >KUAOKOro Bo3gyxa WU
3MEKTPONN30M PacTBOPOB UMM PacniaBoB 3NIEKTPOSIUTOB.

CunukatHasi NPOMbILNEHHOCTb. [1POM3BOACTBO CEPHOM KUCMOTHI.

MpaBuna pas3baBneHnss CepHOM KMUCnoThbl. MIcnonb3oBaHME CEPHOWM KUCIOThbl B
NPOMbILWIIEHHOCTU. EfKkue Wwenoun, nx ncnonb3oBaHne B NpOMbILLIIEHHOCTU. [aweHas n
HeraweHas U3BeCTb, UX NPUMEHEHUe B cTpouTenbcTBe. 'mnc n anebacTp, rmncoBaHue.
MoHaTue o pH pacTtBopa. KucnoTtHas, wenoyHas, HenTpanbHasa cpefa pacTBOPOB.

1.5. Xummnyeckue peakuumn
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Knaccudcdukauma xmmmyeckux peakumn. Peakuum coeanHeHus, pasfoXeHus,
3amelleHmns, obmeHa. Katanutunyeckue peakuun. ObpaTtnmble n HeobpaTuMble peakumu.
[[OMOreHHble U reTeporeHHble peakuumn. IK30TepMnYeckne U 3HOOTEPMUYECKNE peaKLmW.
Tennoson adpdPeKT XMMUYECKNX peakumi. TepMOXMMnyeckne ypaBHeHUS.

OKucnutTenbHO-BOCCTaHOBUTESbHbIE peakuuu. CrteneHb OKUCNEHWS.
Oxkucnutenb 1 BOCCTaHOBMNeHWe. BoccTtaHoBUTENb U OKUCNeHWe. MeToa 3neKTpOHHOro
GanaHca ans cocTtaBneHns ypaBHEHUN OKUCIINTENBHO-BOCCTAHOBUTESbHbBIX peaKL M.

CKOpPOCTb XMMMYECKUX peakuuin. [MOHATME O CKOPOCTU XUMMUYECKUX peakuni.
3aBMCMMOCTb CKOPOCTU XMMWUYECKUX peakumi OT pasnuyHbiX (PakTopoB: Mpupoabl
pearnpyroLmnx BELLEeCTB, nx KOHLIeHTpaumu, TemnepaTypebl, NOBEPXHOCTU
COMPUKOCHOBEHUS U UCMONb30BaHNA KaTann3aTopos.

O6paTumMocTb XMMu4yeckux peakumu. OOpaTumble M HeobpaTuMble peakumw.
XvMunyeckoe paBHOBECHE N CNOCOOLI €ro CMELLEHUS.

HdemoHncmpauyuu

Mpumepbl HeobpaTUMbIX peakunn, Maywmx c obpasoBaHMeM oOcadka, rasa unm
BOAbI.

3aBUCMMOCTb CKOPOCTU peakumm OT NPUpoabl pearnpyoLnx BeLLeCcTB.

B3anmogencTeme pactBOpOB CEPHOW KUCMOTbI C pacTBOpamMn TUocySibdpata HaTpus
pasnMyHoOM KOHLUEHTpauuun n TemnepaTypbl.

Mopgenb kunswero crnos.

3aBUCMMOCTb CKOPOCTU XMMWYECKOM peakumm OT NPUCYTCTBMS KaTanusatopa Ha
npumepe pasnoXeHus nepokcuaa BOAOpOAA C MOMOLLbK  AMOKCMAa MapraHua w
KaTanasbl.

Mogens anekTponuaepa.

Mogenb anekTpPosIM3HON BaHHbI A5 NONTyYEeHUS antoMUHUS.

Mopgenb KOMNOHHbI CMHTEe3a aMmMuaka.

JlabopamopHbie onbimbi

Peakuus 3amelleHns meam xxene3om B pacTBOpe MeAHOro Kynopoca.

Peakuun, ngywme c obpasoBaHnem ocagka, rasa unm Boapl.

3aBMCMMOCTb CKOPOCTU B3aUMOAEWCTBUS CONSAHOM KUCMOTbl C MeTannamm oT UuX
npupoasbl.

3aBMCUMOCTb CKOPOCTU B3auUMOOEWCTBUS LMHKA C CONSAHOW KUCHOTOWM OT ee
KOHUEeHTpaumn.

3aBMCUMOCTb CKOPOCTU B3aumopenctesusa okcuaa meam (ll) ¢ cepHon kucnotom ot
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TemnepaTypbl.

lNpogpunbHble u npogheccuoHaslbHO 3Ha4yuMbie 3JIeMeHMbl COOep)KaHUsl.
MoHaTne 06 oanekTponu3e. JNEKTPoONM3  pacnfaBoB. JfEKTPONM3  PacTBOPOB.
ONeKTPoONUTUYECcKoe noslydeHne antomuHus. [pakTuyeckoe NpUMEHEHUE 3NEKTPonaa.
ManbBaHoMNacTuka. anbBaHocTerns. PaduHnpoBaHue LUBETHbIX MeTansos.

Katanus. [omoreHHble U1 reTeporeHHble  katanu3atopbl.  [1pomMoTopbl.
Katanutuyeckme agbl. MIHmMGuTopbl.

[Mpon3BoacTBO amMuMaka: cohipbe, annapaTtypa, HaydHble NPUHLUUNGI.

1.6. PacTBOpbI. ANeKTponuTU4ecKasa guccoumayms

Bopna. PactBopbl. PacTtBopeHue. Boga kak pacrtBoputenb. PacTBOpUMOCTb
BellecTB. HacblWweHHble, HeHacblWweHHble, MNepechbileHHble pacTBOpbl. 3aBUCUMOCTb
pPacTBOPMMOCTU ra3oB, XUOKOCTEN N TBEPAbIX BELWLECTB OT pasfiMyHbIX (0aKkTopOB.

MaccoBas oonsi pacTBOPEHHOro BeLecTBa.

AneKkTponuTU4yecKaa  Auccoumauusa.  ONeKTponnTbl N HE3NEeKTPOUTLI.
nekTponutudeckaa gmccounaums. MexaHnambl 3MEKTPONUTUYECKON Auccoumauun ans
BEWeCTB C pasfiMyHbIMM  TUNaMM  XUMUYECKOM CBA3W. [mnapaTupoBaHHble W
HermapaTupoBaHHble MOHbL. CTeneHb anekTponuTuieckon amccounaumn. CunbHble ©
cnabble anekTponuTbl. OCHOBHbIE MOMOXEHUA TEOPUN INEKTPONUTUYECKON aMccoumaunn.
KncnoTbl, OCHOBaHWS 1 COMY Kak AN1EKTPOSUTBI.

HdemoHncmpauuu

PacTtBopnMOCTb BELLECTB B BOAE.

CobupaHune rasoB METOLOM BbITECHEHMWS BOAbI.

PactBopeHue B BoAe CEPHOM KACIOTbI U COSle aMMOHUA.

O6pasubl KpucTannorMapaTos.

M3rotoBneHne runcoBon NOBA3KMU.

McnbiTaHne pacTBOPOB  OMNEKTPONIUTOB M HEJNEKTPONUTOB  Ha  npegmer
anccoumaumn.

3aBMCUMOCTb CTEMEHN 3JNEKTPONUTUYECKON AUccouMaLmMm YKCYCHOM KUCROTbl OT
pa3baBneHuns pacTteopa.

[BMXXeHne OKpaLleHHbIX MOHOB B 31IEKTPUYECKOM Morie.

MpuroToBneHme XecTkon BoAbl U YCTPaHEHNE €€ KECTKOCTH.

NoHNTLL.

O6pasubl M1MHeparbHbIX BOA4 PA3fIMYHOIrO Ha3Ha4YeHus.

lpakmu4eckoe 3aHssmue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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[MpuroTtoBneHne pacTBopa 3aJaHHOW KOHLIEHTpaLuu.

lNpogunbHble u npogheccuoHasibHO 3HaYuMble 35IeMeHMbl CcoOepXKaHUSl.
PactBopeHne kak oM3nMKo-XMmMmyeckui npouecc. TennoBble adddeKkTbl Npu pacTBOPEHUN.
Kpuctannormgpatbl. PeweHne 3ajay Ha MaccoByK [OMO PacTBOPEHHOro BellecTsa.
[MpuMeHeHe BOAbl B TEXHUYECKUX Lensax. KecTKoCcTb BoAbl U CNOCOObLI ee yCTpaHeHus.

MwuHeparnbHble BOAbI.

2. OPTAHUYECKAA XUMUA

2.1. OCHOBHbl€é MNOHATUA OPraHUYECKOM XUMUM U Teopusi CTPOEHUA
OpraHu4ecKknx coeguHeHun

NMpeameT opraHnyeckon Xxumuu. NpupogHble, UCKYCCTBEHHbIE N CUHTETUYECKNE
opraHunyeckue BellectBa. CpaBHEHNE OpraHMYeCcKMX BELLECTB C HEOPraHMYeCKUMU.

BaneHTHOCTb. XuMMHU4YeCcKOe CTPOEHME KaK MopsAgoK COeAUHEHUs aTOMOB B
MONEKYbl MO BaNEHTHOCTM.

Teopus ctpoeHus opraHumyeckux coeamHeHun A. M. BytnepoBa. OCHOBHble
NMONOXEHNA TEOpPUN XUMUYECKOro CTpoeHusi. W3omepusi uU um3omepbl. XUMUYECKME
dopMy-nbl 1 MOAENN MOMEKYN B OPraHN4eCcKom XMMUWN.

Knaccudgpmkauma opraHmyecknx BewectB. Knaccudukauusa Bewects Mo
CTPOEHUIO YrNEepoaHOro ckeneta WM HanuMuui QYHKUMOHanNbHbLIX rpynn. Fomonorn wu
romororusa. Havyana HomeHknatypbl IUPAC.

Knaccudcdumkauma peakumn B opraHu4eckom xumumu. Peakumm npucoeamHeHus
(rmopupoBaHus, ranoreHMpoBaHus, MOporanoreHnpoBaHnsa, rugpartauum). Peakumn
oTwenneHna (gernapupoBaHus, LeruaporanoreHnpoBaHud, agerugpartauun). Peakuuu
3amelleHuns. Peakumn nsomepusauuu.

HdemoHcmpauyuu

Mopgenun monekyn romorioroB 1 U30MepOB OPraHUYeCKNX CoeauHEHUN.

KayectBeHHOe oOOHapyxeHue yrrnepoga, BoAopoda W xfopa B Mosfekynax
OpraHNYecKnx CoeaANHEHUN.

JlabopamopHbIl onbim

M3rotoBneHne mogenen Monekys opraHn4yecknx BeLecTB.

lNpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MoHaTMe o cybeTpaTte 1 peareHTe. Peakumm OKUCNEHUS N BOCCTAHOBIIEHMSI OPraHUYeCcKmX
BewecTB. CpaBHeHVMe Knaccudukaumm CcoeguHEeHUn U Krnaccudukaumm peakumi B

HeopraHM4Yeckom N OpraHN4YeCckon XMMUK.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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2.2. YrneBogopoabl U UX NPUPOAHbIE UCTOYHUKHU

AnkaHbl. AnkaHbl: rOMOMOrMYecKUin psg, U3oMepuUss U HOMEHKNaTypa asnkaHoB.
Xnmumyeckme CBOWCTBA arnkaHoB (MeTaHa, 3TaHa): ropeHue, 3aMelleHue, pasroxeHue,
aerngpuposaHue. NpumMeHeHne ankaHoOB Ha OCHOBE CBOWCTB.

AnkeHbl. OTUNeH, ero noslyyeHue (oermgpupoBaHvemM ataHa, genonumepusaumnen
nonuaTuneHa). Fomonornyecknin psia, N3oMepusi, HOMEHKNaTypa arnkeHoB. XuMundeckune
CBOWNCTBA 3TUSIEHA: rOpeHMe, KayeCcTBeHHbIE peakumm (obecuBeymBaHne BpOMHOM BOAbI U
pacTtBopa nepMaHraHarta kanvs), rmgpataumsi, nonmmepusaums. NpumeHeHne atTuneHa Ha
OCHOBE CBOWUCTB.

OneHbl n Kay4dyku. NoHATME O AMeHax Kak yrnesogopogax C ABYMS ABOMHbIMM
cBazamn. ConpsbkeHHble AueHbl. Xumuyeckue ceoucTBa OytagueHa-1,3 m umsonpeHa:
obecuBeunBaHve OpoMHOW BOAbI W NONUMeEpU3auus B Kayyyku. HaTypanbHbii U
CUHTETUYEeCKNe Kayyykun. PesunHa.

AInKWHBI. AueTuneH. Xnmudyeckme cBoWcTBa aueTuneHa: ropeHue,
obecupednBaHne OpoMHOM BOAbI, MPUCOEOMHEHUA XNOpOBOAOPOAAa W ruapatauus.
MpumeHeHne aueTuneHa Ha ocHoBe CBOMCTB. MexknaccoBasi UsoMepus ¢ ankagmeHamu.

ApeHbl. BeH3on. Xvmunyeckne cesonctBa beH3ona: ropeHne, peakummn 3ameLleHuns
(ranoreHupoBaHue, HUTpoBaHue). NpumeHeHne 6eH3ona Ha OCHOBE CBOWNCTB.

MpupoaHble NCTOYHUKM yrneBoaopoaoB. [pnpogHbIn ra3d: coctas, NpUMeEHeHne
B KayecTBe Tonnuea.

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

HdemoHcmpauuu

lopeHne meTaHa, aTuneHa, aueTuneHa.

OTHoweHMe MeTaHa, aTuneHa, aueTuneHa n 6eH3ona K pactBopam nepmMaHraHarta
Kanus n 6pomHoNn Boae.

lMonyyeHue aTuneHa peakumen gervapartayumn ataHorna, ayetuneHa — ruaposim3om
kapbuga kanbuusi.

PasnoxeHue kKaydyka npu HarpeBaHWW, UCMNbITaHWE MNPOOYKTOB pPasrioXeHus Ha
HenpeaenbHOCTb.

Konnekumsa obpasuos HedpTn 1 HedTenpoaykToB. Konnekunsa «KameHHbIn yronb u
NPOAYKLNSA KOKCOXMMNYECKOrO NPOM3BOACTBAY.

JlabopamopHbie onbimbi

OsHakomneHue ¢ konnekumen obpasLoB HePTV 1 NPOAYKTOB ee nepepaboTku.

O3HakoMIIEHUE C KOMMEKLMEN KayvyKoB 1 obpasuamun n3genuin n3 pesuHsoi.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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lMpogunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUS.
Mpasurno B. B. MapkoBHukoBa. Knaccudukaumsa n HasHayeHne kayvykos. Knaccudukauus
N Ha3HayeHue pe3uH. BynkaHusauunsa kay4dyka.

MonyyeHne aueTurneHa nNUMpPoONM3OM MeTaHa W KapbuaHbiM criocobom. Peakuums
nonumepusaumm BuHUNxnopuga. NonuBMHUNXoOpua U ero npumeHeHue. Tpumepusaums
aueTuneHa B 6eH30n.

MoHsatTme 06 akcTpakuun. BoccrtaHoBneHve  HUTpoGeH3ona B aHUMVH.
"omonornyeckun psag apeHoB. Tonyon. HATpoBaHue Tonyona. TpoTun.

OCHOBHble HanpaBneHns NPOMBbILLSIEHHOW NepepaboTKn NPUPOAHOro rasa.

MonyTHbIN HedTAHOM ras, ero nepepaboTka.

lMpouecchl NPOMbILWNEHHON NepepaboTkn HEPTUN: KPeKUHT, pudopMuHr. OkTaHoBOE
4ncno 6GeH3MHOB 1 LLeTaHOBOE YUCIIO AN3ESTbHOro TONMMBA.

Kokcoxmmmnyeckoe Npon3BOACTBO U €ro NpoayKLMS.

2.3. Kucnopoacopepxawme opraHm4yeckme coeguHeHuUs

CnupTtbl. [lonyyeHne aTaHona 6poXeHWem rNoKo3bl M ruapataumen 3TuneHa.
'mapokcunbHasa rpynna kKak oyHKUuoHanbHas. [loHsaTMe O npedenbHbIX OAHOATOMHbIX
cnvptax. XMMuUYeckne CBOWCTBa 3TaHOMa: B3auMogencteuMe C HaTpuem, obpasoBaHue
MPOCTbIX U CNOXHbIX 3(PMpPOB, oknucneHve B anbgerng. lNpumeHeHne aTaHona Ha OCHOBE
CBOWNCTB. ANKOronmam, ero nocneacTBus Ang opraHMama yernoseka v npegynpexneHue.

MuuepnH Kak npeacTtaBUTENb MHOrOATOMHbIX CNUPTOB. KadecTBeHHas peakuunsa Ha
MHOroaToMHble cnnpThl. NpumeHeHne rnuuepuHa.

PeHon. dusmyeckne n xmmmyeckne csoncTea goeHona. BsanmHoe BnvsiHne atomoB
B Mornekyne deHona: B3auMMOLENCTBME C TMOPOKCUAOM HATpUs U a30THOM KUCNOTOMW.
MpumeHeHne peHona Ha OCHOBE CBOWCTB.

Anbgernasbl. MoHatTmne 06  anbgermpax.  AnbaerngHas rpynna Kak
dyHKUMOHanbHaa. dopmanbgerns U ero CBOWCTBA: OKUCIEHME B COOTBETCTBYHOLLYIO
KMCNOTY, BOCCTaAHOBMEHWe B COOTBETCTBYyWOWMUN cnvpT. [lonyyeHne anbgerngos
OKUCINEHNEM COOTBETCTBYIOLWNX cnnpToB. lNpumeHeHne chopmanbaernga Ha OCHOBE €ro
CBOWCTB.

Kap6oHoBble Kucnotbl. [loHsaTME O kapGoHoBbIX KucnoTax. KapbokcunbHas
rpynna Kak yHKUnoHanbHas. [omonorudeckun psag  npegenbHbiX  OOHOOCHOBHBLIX
KapboHOoBbLIX KucroT. [lonyyeHne KapOOHOBLIX KWUCHOT OKUCAEHWEM  anbOeruaos.

XuMunyeckme cBoucTea chyCHOIZ KMCNoTbl: obLime cBonCTBa C MUHepanbHbIMU KNCITOTaMM

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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n peakuma atepudpukaunn. NprumeHeHne yKCycHOW KMCNOTbl HA OCHOBE CBOMCTB. Bhicwine
XUPHbIE KUCNOTbI Ha NpuMepe NanbMUTUHOBOW U CTeapUHOBOM.

CnoxHble 3cdupbl M Xupbl. [lonyyeHne CrOXHbIX 3UPOB peakumnen
aTepudukaumm. CnoxHbole adupbl B Npupoge, UX 3HadvyeHue. [puMeHeHME CrOoXKHbIX
3MpOB Ha OCHOBE CBOWUCTB.

Kupbl kak crioxHble adupbl. Knaccudukaums Xupos. XMMUYecKne CBOWUCTBA
XWPOB: TMOPOSNIM3 U TMOPUPOBAHUE KXUAKUX XUPOB. [IpMMeHeHue >XMPOB Ha OCHOBE
csouncTB. Mbina.

YrneBoabl. YrneBoabl, UX Krnaccudukaumsi: MoHocaxapuabl (rnoko3a, gpykrosa),
Ancaxapuabl (caxaposa) u nonmcaxapuabl (Kpaxman v Lennionosa).

Mioko3a — BewecTtBO C [ABOWCTBEHHOW yHKUMEN — anbOerngocnupr.
Xnmumyeckme CBOMCTBA MOKO3bl: OKUCIEHWE B MMIIOKOHOBYH KUCMOTY, BOCCTAHOBMNEHWE B
copbuTt, cnnuptoBoe BpoxeHue. NpruMeHeHne rnioKo3bl HA OCHOBE CBOWCTB.

3HayeHne yrneBOAOB B XXMBOW Npupoae M XunsHu yenoseka. [oHSATME O peakumsx

nonMkoHgeHcaunMn wn rngposin3a Ha npuMepe B3aI/IMOI'IpeBan_l,eHI/II7II rMKo3a <«
nonuncaxapua.

HdemoHncmpauyuu

Okucnenuve cnupTa B anbgerva.

KauecTBeHHble peakumm Ha MHOroaToOMHbIE CMUPTHI.

PactBopumocTb heHona B Boge npu o6bIYHOM TeMnepaType U HarpeBaHuw.

KayecTBeHHble peakumn Ha hbeHon.

Peakumns cepebpsiHoro 3epkana anbgervaoB U rHOKO3bI.

OkucneHve anbgerngoB M rOKO3bl B KACIOTY C nomolbto rmapokenga meam (I1).
KayecTBeHHas peakuusi Ha kpaxman. Konnekuus acupHbIx macen.

JlabopamopHbie onbimbi

PacTtBopeHue rnvuepuHa B BoAae 1 B3aumogencTane ¢ rugpokcugom meam (11).

CBo1icTBa YKCYCHOM KMCNOThI, 06LMe Co CBOMCTBAaMU MUHEPArbHbIX KUCAOT.

[lokaszaTenbCcTBO HENPEAENbHOrO Xapakrepa Xnakoro xupa.

B3avmopericTBue rnokosbl U caxaposbl ¢ ruapokeungom meam (11).

KauecTBeHHasi peakumsa Ha Kpaxmarn.

lNpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MeTunoBbI CNUPT N €ro UCMNonb3oBaHNe B Ka4YE€CTBE XMMMUYECKOro Cbipbsi. TOKCUYHOCTb
MeTaHona un npaeuna TEXHUKN 6e3onacHoCTn npu paboTe C HUM. DTUMNEHITIMKOMb U ero

npuMmeHeHune. TOKCUYHOCTb 3TUMNEHITINKONSA N npasuia TEXHNUKU 6es3onacHocTn npu pa60Te

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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C HUM.
Mony4eHne ceHona M3 NPOAYKTOB KOKCOXMMUYECKOro Npon3BoacTBa 1 n3 6eHsona.
MonukoHaeHcaums dopmanbgernga ¢ geHoriom B eHonodopmanbaerngHyto

cmony. Auetanbaerng. NoHATME O KETOHax Ha npumepe aueToHa. [pumeHeHne aueToHa

B TEXHMKE U MPOMBbILLSIEHHOCTN.

MHoroobpasne kapOOHOBbIX KMCIOT (LUaBENEBOW KUCMOTbl KaK [OBYXOCHOBHOM,
aKpWMNOBOW KUCNOTbI Kak HenpeaenbHon, 6eH30MHON KUCNOTbI Kak apoMaTU4eCKon).

MneHkoobpasyowme macna. 3ameHa XMPOB B TEXHUKE HEMULLEBBIM CbIPbEM.
CuHTEeTMYeCcKkme morume cpencraa.

MornoyHokucnoe GpoxeHue rnoko3bl. KncrnomornoyHsle npoayktel. CunocoBaHue
KopMoB. HuTpoBaHue uenntonosbl. [NMMpoKCUnumH.

2.4. AsoTcogepxalime opraHn4eckue CoeguHeHus.

AMUHbI. ToHATME 00 amuHax. Anudartmyeckme amuHbl, UX Kraccudukaums u
HOMeHKNaTypa. AHWNWMH KakK oOpraHM4yeckoe OcCHoBaHue. [lonyyeHne aHunNMHa u3
HUTpobeH3ona. NpuMeHeHne aHuMHa Ha OCHOBE CBOWCTB.

AMUHOKMCNOTbI.  AMWHOKMCNOTBHI  Kak  amdoTepHble  ANPYHKUMOHaNbHbIE
OpraHuyeckne coenuvHeHusl. XMMUYecKne CBOMCTBA aMWHOKUCIOT: B3auMOLeNCTBME C
LenoyamMm, KACNoTamMmmn u Apyr ¢ Apyrom (peakums nonukoHgeHcauun). MNentngHas cBssb
n nonunenTuapl.

MpuMeHeHne aMMHOKMUCIIOT Ha OCHOBE CBOWCTB.

Benkun. [lepBnyHas, BTOpUYHAsA, TpPeTUYHaAs CTPYKTypbl OenkoB. Xumuyeckune
cBovicTBa OEnKOB: ropeHne, geHaTypaunsd, rmaponns, LUBeTHble peakumn. brnonorndeckue
dyHKUMN BenKos.

HdemoHncmpauuu

B3aumopgencTeme ammmaka m aHunmMHa ¢ ConstHoOm KNCNOTOMN.

Peakumst aHmnuHa ¢ 6pomMHoM BOAON.

[okaszaTenbCcTBO Hannumst PyHKUMOHANbHbIX FPYNN B pacTBOpax aMMHOKUCIIOT.

PacTtBopeHue n ocaxxgeHne 6enkos.

LiBeTHble peakuumn Genkos.

"opeHue NTuybero nepa n WepCTAHON HUTMW.

JlabopamopHbie onbimbi

PacTtBopeHune 6enkoB B Boae.

O6HapyxeHne 6enkoB B MONOKe U MACHOM OynboHe.

NeHaTypauusi pactBopa 6enka KypuHOro siila CnvMpTOM, pacTBOpaMu COIew

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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TSOKENbIX

MeTassioB 1 Npu HarpeBaHuMu.

lIpakmu4eckue 3aHsIMus

PeweHne akcnepuMeHTanbHbIX 3aday Ha UWOAEHTUMUKAUMIO  OpraHUyYeckux
COeVHEHUN.

PacnosHaBaHue nnacTmacc 1 BOMOKOH.

lNpogpunbHble u npogheccuoHaslbHO 3Ha4yuMbie 3JIeMeHMbl COOep)KaHUSl.
AmMuHOKanpoHoBas kucnota. KanpoH kak npeactaBuTerlb  MOAMAMUAHbBIX  BOJIOKOH.
Wcnonb3oBaHne rugponusa 6enkoB B MPOMbIWSIEHHOCTU.  [lonmBuHUNXNopuA,
nonuteTpadTopatuneH (TednoH). PeHonodopmanbaerngHslie nnactmaccel. Llennynouva.

npOMbILLIJ'IeHHOG npon3BoacTBO XMMNYECKNX BOJTOKOH.

MpumepHble TeMbl pechepaToB (AOKNAA0B), UHAUBUAYANBbHbLIX MPOEKTOB

* bnotexHonorna n reHHasa nHxeHepus — TexHonornn XXI seka.

* HaHoTexHonoruss kak npUOPUTETHOE HanpaBfieHWE pPasBUTUA HayKn W
npoussoacTea B Poccunckon degepauum.

» CoBpemeHHble MeToabl 06e33apakmBaHus BOAbl.

* AnnoTponus MeTansos.

* )KusHb 1 gestenbHoctb [1.1.MeHpeneesa.

* «[Mepuoagnyeckomy 3akoHy GyayLiee He rpo3nT paspyLLUEHMEM...»

* CnHTe3 114-ro anemeHTa — TpUyM@ POCCUNCKUX (PU3NKOB-SAEPLLNKOB.

» i3oTonbl BOgopoaa.

* Vicnonb3oBaHne pagnoakTUBHbBIX M30TOMOB B TEXHUYECKUX LLENSX.

* PeHTreHOBCKOE 13nyyYyeHne 1 ero NCnonb3oBaHNE B TEXHUKE N MEAUNLNHE.

* [lNasama — 4YeTBEPTOE COCTOSIHME BELLECTBa.

* AMOp(HbIE BeLLecTBa B Npupoae, TEXHUKE, BbITY.

* OxpaHa okpyxawLen cpegbl OT XMMUYECKOro 3arpsisHeHuda. KonmyecTtBeHHble
XapaKTepPUCTUKN 3arpsisHEHUST OKpYyXXatoLLen cpeabl.

* MpumeHeHne TBEpOOro 1 razoobpasHoro okcuaa yrnepoga (1V).

» 3awuTa 030HOBOr0 3KpaHa OT XMMNYECKOro 3arpsi3HeHus.

+ [pybooucnepcHble CUCTEMbI, MX Knaccudukaumss W UCMONb3OBaHWE B
npodeccnoHanbHOW AeATEeNbHOCTH.

» KocmeTunyeckue renu.
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* [lpmeHeHne cycneHsnm n aMyribCUN B CTPOUTESLCTBE.

* MuHepanbl 1 ropHble Nopoabl Kak OCHOBa NUTocdepbl.

* PactBopbl BOKpyr Hac. Tunbl pacTBOpOB.

* Boga kak peareHT n cpefa Ansg XMMMUYeCcKoro rnpotecca.

* )KnsHb n gesatenoHoctb C.AppeHuyca.

 Bknag oTeyecTBEHHbIX YYeHbIX B pasBUTUE TEOPUN INEKTPONUTUYECKON
anccoumaumn.

* YCTpaHeHne XeCTKOCTN BOAbl HA NPOMbILLNIEHHbIX NpeanpuUsaTUsX.

» CepHas knucnota — «xnebd XMMmy4eckomn npoOMbILLIIEHHOCTUY .

* icnonb3oBaHne MUHeparsbHbIX KUCNOT Ha NPeanpuaTUaX pasfinyHoro npoguns.

» OKcnapbl U CONU Kak CTpouTenbHble MaTepuarnsl.

* icTtopus runca.

* [MoBapeHHasa Ccosb Kak XMMNYECKOe Cbipbe.

* MHoronukui kapboHaT KanbLms: B NpUpoae, B NPOMbILLSIEHHOCTH, B ObITy.

* Peakumu ropeHunsa Ha npon3BoacTee U B ObITy.

* BupTtyanbHoe mogenvpoBaHne XMMN4eCKnx npoLieccos.

* QNEeKTPOnM3 pacTBOPOB ANEKTPOSIUTOB.

» ONEeKTPOnM3 pacnnaBoB 3f1EKTPOUTOB.

* [MpakTnyeckoe NpUMeHeHue anekTponusa: papuHupoBaHue, ranbBaHOMNIacTuKa,
ranibBaHoOCTErusl.

* MicTopusa nony4vyeHns n NponsBoACTBa antOMUHNS.

* QNEeKTPOnNMTMYECKOE NonyveHne n paduHMpoBaHMe Meau.

* XXusHb n gesarensHocTb I.[aBw.

* Ponb mMeTannoB B uUCTOpMM  4enoBedveckon  uusunusauuun. Mctopus
OTe4YeCTBEHHOMN YepHou MeTannyprum. CoBpeMeHHOe MeTannyprmyeckoe nponsBoLCTBO.

* Vlctopns oTeveCcTBEHHOW LBETHOW MeTannyprun. Ponb meTannoB v cnnaBoB B
Hay4YHO-TEXHUYECKOM nporpecce.

» Koppo3us meTtannos 1 cnocobbl 3auTbl OT KOPPO3UMK.

* lHepTHbIe nnu GnaropogHble rasbl.

* Poxxpgatowme conv — rarnoreHs..

* VlcTopus LWIBEACKOW CMUYKM.

* VicTopunsi BO3HMKHOBEHUS U PasBUTUSE OPraHN4eCKon XMMUMN.

* XusHb n gesarensHoctb A.M.bytneposa.

* Butanuam u ero kpax.

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



- KeiPKX KMPK BFAP® ®IB0Y BO «KITY»

®ann: MO —15.02.06.0Y.12.PT1 | ECTECTBO3HAHME. YACTb 1 | C. 23/37

* Ponb oTe4eCTBEHHbIX YYEHBIX B CTAHOBMEHUN N Pa3BUTUM MUPOBOW OpraHNYecKom
XUMUN.

» CoBpeMeHHble NpeacTaBNeHNs 0 TEOPUM XMMUYECKOrO CTPOEHMS.

» DKONOrMyeckne acnekTbl UCNofb30BaHUA YrieBO4OPOOHOIO Chipbsi.

» OKOHOMUYECKME acneKkTbl MeXayHapOAHOro COTPYAHUYECTBA MO UCMOMb30BAHNIO
yrneBogopOAHOro ChipbSi.

* Vctopusa oTkpblTuA M pas3paboTkM rasoBbiX U HEPTAHbIX MECTOPOXAEHUA B
Poccunckon depepaunn.

* XMnsi yrneBogopOAHOro Chipbs M Mosi ByayLuas npodeccus.

* YrneBogopoaHoe TOMMMBO, €ro BUAbl U HAa3HaYeHMe.

* CYHTETMYECKNE KayUyKN: NCTOPUS, MHOroobpasne n NnepcrnekTmBbI.

* PesnHoTEXHMYECKOE NPOU3BOACTBO M €ro poSfib B HAYYHO-TEXHUYECKOM
nporpecce.

» CBapoO4HOE NPON3BOACTBO M POSib XMMUN YINIEBOLOPOAOB B HEM.

* HedpTb 1 ee TpaHCNOPTMPOBKA Kak OCHOBA B3aMMOBBLIFOLHOMO MeEXAYyHapOAHOro

coTpyaHU4eCTBa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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6. TEMATUYECKOE NMNIIAHUPOBAHUE

Mpn peanusaumm copepxaHus obuweobpasoBaTtenbHoOM Yy4YebHON OUCUUNIIMHGI
«Xumus» B npegenax ocsoeHns OMNOI CrNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus C
nonyyeHnem cpegHero obuwero obpasosarusa (MMCC3) makcumanbHasa yyebHasa Harpyska
obyvarowmxca coctaBndetr no cneumanbHoctam ClMO  TexHunyeckoro npodunsg
npogobpasosaHmss — 113 4yacoB, M3 Hux ayauTopHas (obsizatenbHas) Harpyska
obyvalomnxcs, BkNovass rabopaTopHble OnbiTbl — 78 4acoB; BHeayguTopHas

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

6.1 TEMATUYECKWIA NNAH

Bup yye6HoM paboThbl KonunyectBo
yacos
AyaoutopHble 3aHATUA. CoaepxaHue obyyeHuns
BeepeHue 2
1. O6was n HeopraHM4veckas XMmMus 32
1.1. Xumna — Hayka 0 BelecTBax 4
1.2. CtpoeHwne atoma. lNepuognyeckmn 3akoH u MNMepuognyeckas cmctema XMMUYECKUX 4
anemeHToB [.. MeHgeneesa.
1.3. CTpoeHve BellecTBa 2
1.4. Knaccudpmkaums sewects. OCHOBHbIE KNAcChl HEOPraHNYECKMX COeaNHEHNIN 14
1.5. XuMun4yeckue peakumm 4
1.6. PacTBopbl dnekTponutmnyeckasa guccoumaums 4
2. OpraHunyeckas xumusi 44
2.1. OCHOBHbI€ MOHATUS OPraHNYeCcKON XMMUKU N TEOPUS CTPOEHUSA OPraHNYeCcKnX 6
COeIHEHUN
2.2. YrneBogopoabl U UX NPUPOAHbIE UCTOYHUKM 12
2.3. Kucnopogcogepxalwue opraHMyeckme coeamHeHns 18
2.4. AsoTcogepxaline opraHm4eckue CoeamHeHus. 8
WNtoro 78
BHeaydumopHasi camocmosimesibHasi paboma 30
lMogroToBKa BLICTYNIEHMI MO 3adaHHbIM TeMaMm, JOKaaoB, pedepaTtos, acce,
WHAMBUOYaNbHOIO NPOeKTa C UCMOb30BaHNEM MHAOPMALIMOHHBLIX TEXHOMOMMIA 1 Ap.
KoHcynbTauum 5
[NpomexymoyHass ammecmauusi 8 hopme dughghepeHyupo8aHHO20 3a4Yema, 2 cemecmp
Bcero | 113

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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6.2. KANEHOAPHO-TEMATUYECKWUWN MJTAH YYEBHOW ONCUWNMITNHBI «XUMWNA»
,, YyebHas Harpyska no y4ebHoMy nnaHy, Yac [
2 o6si3aTenbHast Harpyska, Yac § g E_
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1 cemecmp 34 26 8 13 2 49
BeedeHue 2 2 2
1 | HayyHbie MemoObi Mo3HaHUs 8eWecms U XUMUYECKUX A81eHUU. 212 | 22 CmpykmypHo- [1] 1
OcHo8Hble mepMUHbI U OrpedesieHUs. Jloeuyeckasi cxema
Pa3den 1 Obwasi u Heop2aHuUYyecKasi Xumusi 32 24 8 13 2 47
Tema 1.1 Xumusi — Hayka 0 eewjecmeax 4 4 2 6 1-3
2 | 3akoHb! xumuu. o | 24 Tabn. ¢pusuyeckux [1]
8€/IUYUH 8 XUMUU
CamocmosimenbHas paboma Ne1 Annomponus 22 Memoduyeckoe Cocmasumb
obecrieyeHue KOHcriekm
3 Pacyémbi no xumudeckum ¢hopmynam U ypasHEeHUSsIM. o6 | 2/6 Memoduyeckoe | Pewums 3adaqyu
obecrieyeHue
Tema 1.2. CmpoeHue amoma. llepuoduyeckuli 3aKOH U
lNepuoduyeckas cucmemMa xumu4deckux asiemeHmos [.U. 4 4 2 6 1-3
MeHOeneeea.
4 | lNepuoduyeckass cucmema  XUMu4Yeckux  anemeHmos  [.U. rcxa [1]
2/8 2/8
MeHdOeneesa
5 | Mepuoduyeckut 3akoH [.U. MeHOeneesa u cmpoeHue amoma. 2/10 | 2/10 r1CXa [1]
CamocmosimernbHasi paboma Ne 2 Xapakmepucmuka 3/1eMeHmo8 ¢ 2/a Memoduyeckue UHousuo.
y4yemom mecmoHaxoxdeHusi 8 [ICX3 pekomeHOayuu 3adaHue
Tema 1.3. CmpoeHue sewjecmea 2 2 2 4 1-3
6 CmpoeHue seujecmea. Xumuyeckasi C65I3b: roHsImue, 2112 | 2/12 lMnakam « Tunbi [1]
Kknaccugukayusi. [JucriepcHble cucmemsi. XUM. C8513U»
CamocmosimenbHass paboma Ne 3 [loHsmue 0 KOmnoudHbIX 2/6 Memoduyeckue Cocmasumb
cucmemax pekomeHOayuu KOHcrekm
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MpoponxeHne
| YyebHas Harpyska no y4ebHOMy nnaHy, Yac 5
g o6si3aTenbHast Harpyska, 4ac = g §
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Tema 1.4. Knaccughukayus eeuyecme. OCHOBHbIe Kilacchbl 14 8 6 4 18 1-3
Heopa2aHU4YecKux coeOuHeHul
7 | Knaccugpukayusi HeopeaHu4yeckux eewecms. Memannel U [§[0¢C] [1]
Hememannbl. [lpocmble u crnoxHble eeuwjecmea [loHsmue o | 2/14 | 2/14 Mr
2eHemuYecKolU ces13U 8 HeopaaHU4YeCcKoU Xumuu.
CamocmosimenbHas paboma Ne 4 Koppo3sus memarnnos /8 Memoduyeckue Cocmasumb
pekomeHOayuu KOHCrekm
Okculbl U OCHOBaHUS. Knaccughukauyusi, ceolicmea, rosy4eHue, lnakam [1]
8 | npumeHeHue 2/16 | 2/16 «OKCcUObI»,
«OcHoB8aHUs1»
JlabopamopHasi paboma Ne 1 Ceolicmea ocHogaHul MamepuarsbHo- Cocmasumb
9 2/18 2/2 mMemoduyeckoe omyem o
obecneyeHue pabome
Kucnomei: knaccugbukayusi, ceolicmea, rosyqyeHue, npuMeHeHue lMnakam [1]
10 2/20 | 2/18
«Kucnomebi»
JlabopamopHasi paboma Ne 2 Ceolicmea kucriom MamepuarbHo- Cocmasumb
11 2/22 2/4 Memoduyeckoe omyem o
obecneyeHue pabome
12 Conu: knaccugukayus, ceolicmea, Mosly4deHuUe, MPUMEHEHUE. 2/24 | 2120 Mnakam «Conu» [1]
ludponu3s conedl.
CamocmosimernbHas paboma Ne 5 XXecmkocmb 600bI U MemMoObl 2/10 Memoduyeckue Cocmasumb
ycmpaHeHusi pekomeHOayuu KOHcriekm
JlabopamopHasi paboma Ne 3 Ceolicmea conel. udponu3s conel MamepuarsbHo- Cocmasumb
13 | pasnuyHo20 muna. 2/26 2/6 memoduyeckoe omyem o
obecrneyeHue pabome
Tema 1.5. Xumu4veckue peakyuu 4 2 2 4 1-3
Xumudeckue peakuyuu: rnoHsmue, knaccugpukayus. CocmaeneHus lMnakam [1]
14 | OBP. 2/28 | 2122 «Knaccugukauyus
XUM. peakuyuli»
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MNpogonxeHue
| YyebHas Harpyska no y4ebHOMy nnaHy, Yac 5
g o6si3aTenbHast Harpyska, 4ac = g z
g E B T. 4. MO BUAGM § | < = % <8
E§ 3aHATUI R S g o | ® ok
& S s| 2 |o o 55 7 £ CpencTsa JomatuHee 8| o2z
3; Homepa u HaMmeHoBaHWe pa3faenos 1 Tem o S| 2 |2 o 5| RE| B < oBVUEHMS 3a03HVe 3 £a @
8 & g| $|/53389g98 3 5| 2 y 2| 2EQ
2 g @ S| EolIf ga g o © Q 2| 3 g ©
£ g s| 3% e3¢ 3¢ 3| & 8| g¢g
: s|8g1<g 8° = > | 8%
N ] o O
> [ - 2 S s
JlabopamopHasi paboma Ne4 Peakyuu UuoHHO20 0bmMeHa. MamepuarbHo- Cocmasumb
15 2/30 2/8 memoodudeckoe omyem rno
obecrneyeHue pabome
Tema 1.6. Pacmeopsbi. Anekmponumuyeckasi duccoyuayus 4 4 3 2 9 1-3
16 lMoHsimue o pacmeopax. dnekmposumu4yeckasi duccoyuayusi 2/32 | 2/24 Cxema [1] MI
3/1eKMponumos
CamocmosimenebHasi paboma Ne 6 CunbHble U crabble 3/13 Memoduyeckue Cocmasumb
371eKMpPoaUMbI pekomeHAayuu KOHCIEKm
KoHcynbmauyuu no HeopaaHu4eckol Xumuu 2/2
17 | MMimozosoe 3aHamue 2/34 | 2126
UTOrO 3a 1 cemecmp 34 26 8 13 2 49
2 cemecmp 44 34 10 17 3 64
PA3EJ1 2. OPTAHUYECKAS XUMUs 44 34 10 17 3 64
Tema 2.1. OCHOBHbIe MOHSIMUS OP2aHUYeCcKolU XumMuu u meopusi
CmMpoeHusi op2aHU4ecKux coeOuHeHul 6 6 1 7 1-3
18 lMoHsmue 06 opeaHUYECKOM eeuwjecmee U Oop2aHu4yeckol Xumuu. o | 22 PazdamoyHsbIli [1]
OcobeHHOoCmU cmpoeHuUsi opaaHUuYecKUx coeduHeHuUl. Mamepuarn
CamocmosimernbHasi paboma Ne 7 CpasHeHue op2aHUYeCcKUX 114 Memoduyeckoe Cocmasumb
g8ew,ecms ¢ Heop2aHU4YeCcKUMU obecneyveHue KOHCrekm
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MpoponxeHne
| YyebHas Harpyska no y4ebHOMy nnaHy, Yac [
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Teopusi cmpoeHusi opaaHudeckux coeduHeHul A.M. Bymnepoea lMnakam [1]
19 | Tunbl  xumudeckux cesidell 8  OpaaHU4YecKux CcoeOuHeHusix. | 2/4 | 2/4 «ubpuduzayus ui
HomeHknamypa op2aHu4ecKux eewecms. yanepoda.
Budbi  ¢popmyn.  Budbl  yenepodHozo  cKerlema,  U30MeEpUS, lMnakam [1]
20 | eomonozuyeckuli psio. 2/6 | 2/6 «DYHKYUOH.
epynnbiy.
Tema 2.2. Y2neeodopoObi u ux npupooHbie UCMOYHUKU 12 10 2 4 16 1-3
AnkaHbl. CmpoeHue. [omonoeaudyeckuli psid. HomeHknamypa. Tabn. [1]
U3zomepus. @usuyeckue u xumudeckue ceolicmea. [lonydeHue, «omonoeauveckuli
21 | npumeHeHue 2/8 | 2/8 psI0 ankaHosy,
«CmpoeHue
mMemaHa»
AnkeHbl. CmpoeHue. [omonozaudyeckuli psid. HomeHknamypa. lMnakam [1]
22 | Usomepusi. @usuyeckue u xumuyeckue ceolicmea. [lonydeHue, | 2/10 | 2/10 «CmpoeHue
rnpuMeHeHue anKeHo8»
JlabopamopHasi paboma Ne5 Memoduyeckoe u Cocmasumb
23 | U3yyeHue ceolicms asikaHo8 U aslkeHo8 2/12 2/2 MamepuaribHoe omyem ro
obecneyeHue pabome
AnkadueHbl. CmpoeHue. omonozudeckuli pssd. HomeHknamypa. Tabn. [1]
U3zomepus. ®usudeckue u xumuyeckue ceoticmea. lNonyvyeHue, «[omornoauyeckuti
24 | npumeHeHue 2/14 | 2/12 ps10 ankadueHoe»,
«CmpoeHue
bymadueHa»
CamocmosimenbHasi  paboma Ne 8  HamypanbHbii  u 2/16 Memoduyeckoe Cocmasumb
CUHMemu4ecKul Kay4yK rnocobue KOHCeKkm
AnkuHbl. CmpoeHrue. 'omonoauyeckuli psd. HomeHknamypa. Pa3zdamoyHsbIli [1]
25 | Usomepus. dusudeckue u xumudeckue ceoticmea. lNonyyeHue, 2/16 | 2/14 mamepuarn
rnpuMeHeHue
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MpoponxeHne
| YyebHas Harpyska no y4ebHOMy nnaHy, Yac 5
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ApeHbl. CmpoeHue. 'omonoauyeckuli psd. HomeHknamypa. lMnakam [1]
Uszomepus. Dusudeckue u xumuyeckue ceoticmea. lNonyyeHue, «CmpoeHue
26 | npumeHeHue. beHzon. 2/18 | 2/16 6eH301a»,
«Ceolicmea
beH3onax
CamocmosimenbHasi paboma Ne 9 OkmaHogoe yucrio 6eH3UHO8 U 2/18 Memoduyeckoe Cocmasumb
OKmMaHo80e 4ucsio Au3eslbHo20 mMornnuea nocobue KOHcriekm
Tema 2.3. Kucnopodcodepkaujue op2aHu4eckue coeOUHeHUsl 18 10 8 10 28 1-3
Criupmel. CmpoeHue. lomonoaudeckul psd. Knaccugpukayus. lMnakam [1]
27 Homerknamypa. somepus. @usudeckue u xumudeckue ceolicmea. 220 | 2/18 «CmpoeHue OoP
lMony4eHue. NMoHssMue o npedenbHbIX 0OHOAMOMHbIX criupmax. geHona»
®eHor.
CamocmosimenbHas paboma Ne 10 Ankozonu3m, e2o nocrnedcmeusi 2/20 Memoduyeckoe Cocmasumb
u npedynpexdeHue rnocobue KOHCekm
JlabopamopHasi paboma Ne 6 MamepuasbHo- Cocmasumb
28 | Ceolicmea crniupmos 2/22 2/4 Memodudeckoe omyem o
obecneyeHue pabome
Anbdeaudbi. Kemotbi. CmpoeHue. Momonozudeckul pso. lMnakam [1]
HomeHknamypa. Msomepus. @usuyeckue u xumuyeckue ceolicmeaa. «CmpoeHue
29 | lNonyyeHue.llpumeHeHue. 2124 | 2/20 ¢opmanbOeauday,
«Csolicmea
anbO0eaudos»
CamocmosimernbHasi paboma Ne 11 TokcuyHocmb Oelicmeusi 2/22 Memoduyeckoe Cocmasumb
anb0e2udos U KeMOHO8 Ha XU8ble OpeaHuU3Mbl rnocobue KOHCriekm
JlabopamopHasi paboma Ne 7 MamepuarsbHo- Cocmasumb
30 | Ceolicmea anbdeeudos 2/26 2/6 memoduyeckoe omyem o
obecrneyeHue pabome
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KapboHossie kucriombsl. CmpoeHue. omonoaudeckull psio. PasdamoyHbili [1]
31 | Knaccugpukayus. HomeHknamypa. Misomepusi. @usuyeckue u 2/28 | 2/22 mamepuarn
xumuyeckue ceoticmsa. [lony4yeHue.
JlabopamopHasi paboma Ne 8 MamepuarsbHo- Cocmasumb
32 | Ceolicmea kapboHo8bIX KUciom 2/30 2/8 Memoduyeckoe omyem o
obecneyeHue pabome
CnoxHble aghupsbi u xupbl. CmpoeHue. omonoaudeckuli psio. lMnakam [1]
33 | HomeHknamypa. M3omepusi. @usuyeckue u xumudeckue ceoticmea. | 2/32 | 2/24 «CrioxHble 3¢hupbI
lMony4eHue. 8 npupode»
CamocmosimernbHasi paboma Ne 12 CrioxHbie aghupbl 8 npupode, ux 2/23 Memoduyeckoe Cocmasumb
3HayeHue. [pumeHeHue CrioXHbIX 3¢hupoe Ha OCHO8e ceolicme nocobue KOHCriekm
Yenegodbi. CmpoeHue. 'omonozuyeckuli psid. Knaccugbukayusi. lMnakam [1]
34 | HomeHknamypa. U3omepus. @usudeckue u xumuyeckue ceoticmea. | 2/34 | 2/26 «Knaccugpukayus
lMony4eHue, npumeHeHue yanesodoe»
CamocmosimenbHass paboma Ne 13 CmpoeHue, ceolicmaa, 2/26 Memoduyeckoe Cocmasumb
rosyqyeHue U npumMeHeHue ¢hpyKmosbl rnocobue KOHCrekm
JlabopamopHasi paboma Ne 9 Memoduyeckoe u Cocmasumb
35 | Ceolicmea yanesodos 2/36 2/10 MamepuaribHoe omyem ro
obecrneyeHue pabome
CamocmosimernbHasi paboma Ne14 3HayeHue yanesodos 8 xugoli 2/28 Memoduyeckoe Cocmasumb
rpupode U Xu3HU Yesloseka nocobue KOHCrekm
Tema 2.4. A3omcoOdepxaujue op2aHuyeckue coeQUHeHUs1 8 8 2 3 13 1-3
AmuHbl. CmpoeHue. lomonoeaudeckull psd. Knaccugukayusi. lMnakam [1]
36 | HomeHknamypa. U3omepus. @usudeckue u xumudeckue ceolicmea. | 2/38 | 2/28 «CmpoeHue
lNonyyeHue, npumeHeHue aHUnuHa»
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AmuHokucriomsi. CmpoeHue. lomonoaudeckuli pso. lMnakam [1]
37 | Knaccugpukayus. HomeHknamypa. Misomepusi. @usuyeckue u 2/40 | 2/30 «Ceolicmea OPI1
xumuyeckue ceolicmea. lNonydeHue, npumMeHeHuUe aMUHOKUCIom»
CamocmosimenbHas paboma Ne 15 bBuomnosudeckue @yHKUUU 2/30 Memoduyeckoe Cocmasumb
benkos rnocobue KOHCriekm
38 PeweHue 3aday /a2 | 232 PaszdamoyHbil | MHOusudyarnbHbie
Mmamepuarn 3adaHusi
KoHcynbmauusi no opaaHu4eckol xumuu 3/3
39 | M/mozosoe 3aHamue 2/44 | 2134
Wmoezo 3a 2 cemecmp 44 | 34 10 17 64
UTOrO 1o QUCLUUITTIMHE 3A Irof 78 60 18 30 113
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7. XAPAKTEPUCTUKA OCHOBHbIX BUOOBYYEEHOWU OEATENBHOCTU

CTYAEHTOB

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX eNCTBUMN)

BaxHenwune XnmMmnyeckue

NMOHATUA

YMeHue aaBaTb onpeaeneHvne 1 onepupoBaTtb cneaylowmMmm XMMmMYeckKnmm
MOHATMAMM:  BELLECTBO, XUMMUYECKUA 3NEeMEeHT, aTtoM, Monekyna,
OTHOCUTESNbHbIE aTOMHasi M MOMeKynapHas Maccbl, WOH, annoTponus,
M30TOMbl, XMMWUYECcKas CBSA3b, 3MNEKTPOOTPULATENbHOCTb, BaneHTHOCTb,
CTeneHb OKUCIMEHUs, MONb, MOMspHas Macca, MOMApPHbIi 00beM
rasoobpasHbiX BeLLeCTB, BELleCcTBa MOJIEKYNSIPHOIO U HEMOEKYIIAPHOIo
CTPOEHMS, PacTBOPbI, ANEKTPONUT U HEINEKTPONUT, 3MEKTponmTuyeckas
avnccoumaumns,  OKUCIUTENb W BOCCTAHOBUTEMb,  OKUCIIEHWE U
BOCCTaHOBMNEHWe, TensoBon 3peKT peakumm, CKOPOCTb XUMUYECKOM
peakuun, KaTanms, XMMWYECKOE paBHOBECWE, YIMEPOOHbIN  CKenerT,
PYHKUMOHanbHas rpynna, u3oMepusi, romosnorus

OCHOBHbI€e 3aKOHbl XUMUU

dopMynupoBaHMe 3aKOHOB COXPaHEHUS! MacCbl BELLECTB W MOCTOSIHCTBA
cocTaBa BeLecTB. YCTaAHOBKA MPUYUHHO-CNEACTBEHHON CBA3U Mexay
coaepXaHMeM 3TMX 3aKOHOB U HaMMCaHWEM XUMUYECKMX opmMyn 1
ypaBHEHUN. YCTaHOBKA 9BOMIOLUMOHHON CYLIHOCTU MEHAENeeBckon u
coBpeMeHHon hopMynupoBOK nepuopmyeckoro 3akoHa [.M.MeHgeneesa.
Ob6bsAcHEHNE (PM3NYECKOro CMbICNa CUMBOSIMKMA Nepuognyeckon Tabnuubl
XuMmmnyecknx anemeHtoB [.M.MeHgeneesa (HOMEpPOB aneMeHTa, nepvoaa,
rpynnbl) U yCTaHOBKA NPWYUHHO-CINEACTBEHHON CBSI3U MEXAY CTPOEHUEM
atoMa W 3aKOHOMEPHOCTSAMU U3MEHEHWUsI CBOWCTB 3NEeMEHTOB U
00pas3oBaHHbIX MMUX BELLIECTB B Nepuogax W rpynnax.

XapakTepucTuka 3feMeHTOB ManblX W OonblMX NepuogoB MO UX
nonoxexwuto B Nepnoguyeckon cucteme [1.1.Mengeneesa

OCHOBHbIle Teopnn xmMmmnmn

YcTaHoBKa 3aBUMCUMOCTUM CBOMWCTB XMMUYECKMX BELLECTB OT CTPOEHUst
aTomMoB 06pasyoLLNX X XMMNYECKMX ANIEMEHTOB.

XapakTtepucTtuka BaXKHeMNLINX TMNoB XUMWNYECKNX cBa3en 7
OTHOCUTENBHOCTN 3TOW TUMONOTUN.

O6BbACHEHNe 3aBUCMMOCTWN CBOWCTB BELLECTB OT UX COCTaBa M CTPOEHUs
KpUCTanIM4ecknx peLueTok.

PoOpMynMpoBKa OCHOBHbIX MOMOXEHUA TEOpUM  SNEKTPONUTUYECKON
anccoumanmm n xapakTepuctuka B cBeTe 3TOM TeOpUN CBOMCTB OCHOBHbIX
KnaccoB HeOpraHUYeCcKUx coegUHEHUN.

DOpMYynNUPOBKA OCHOBHbLIX MOSIOXEHUN TEOpPUUM XMMUYECKOTO CTPOEHUS
OpraHM4yeckux COeaUHEHWA W XapakTepucTuka B CBeTe 3ToM  Teopumn
CBOMCTB OCHOBHbIX KITACCOB OpraHN4eckux coeanHeHum

BaxHeWwune BelecTBa
MaTepuarnbl

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

XapakTtepucTtka coctaBa, CTPOEHWUS, CBONCTB, NOMNyYEeHUss N NPUMEHEHNs
BaxHenwux Hemetannos (VI A, VIIA, VIA rpynn, a Takke asoTa wu
docdopa, yrnepoga W KpemMHusi, BOOOPOAA) U UX  COEAUVHEHUN.
XapakTepucTuka coctaBa, CTPOEHWUS, CBOMCTB, NONyYeHUss 1 NPpUMEHEeHNS
BaXKHeMLUMX KNaccoB YrrneBogopoaoB (ankaHoB, LUKNOAnkaHoB, ankeHoB,
ankMHOB, apeHOB) M UX Hanbornee 3HAYMMbIX B HAPOAHOXO3SAWCTBEHHOM
nnaHe npeacraBuTenen.

AHanormyHas xapakTepucTuvka BaXKHEWWuX npeacTaBuTenen  Apyrux
KNaccoB OpraHM4Yyeckux COeAWHEHW: MeTaHona W 3TaHona, CIOXHbIX
3chmpoB, XupoB, Mbin, anbaervaoB (popmanbgerngoB u auetansgervaa),
KETOHOB (aLeToHa), KapOOHOBLIX KUCHOT (YKCYCHOW KUCMOTbI, Anis
€CTEeCTBEHHO-Hay4yHOro npodunsg npeacrasButenei Apyrux  Knaccos
KACMOT),  MOHOCaxapuaoB  (rfoKO3bl),  AucaxapugoB  (caxaposbl),
nonucaxapugoB (Kpaxmana u LUenmnonosbl), aHwnvMHa, aMWHOKUCIIOT,
GenKoB, NCKYCCTBEHHbIX U CUHTETUYECKMX BOJIOKOH, Kay4yKOB, Nriactmacc

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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lNpoposmkeHne

CopepxaHue obyyeHus

XapakTepucTMKa OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeCTBUN)

Xnmuyeckum
CUMBOIMKA

A3bIK n

Wcnone3oBaHne B yyebHOW U npodeccroHanbHon
XUMUNYECKNX TEPMUHOB U CUMBOJTUKM.

HasBaHne u3y4yeHHbIX BELIECTB MO TPMBMANbHOW WAW MeXOyHapoOHOW
HOMEHKNaType ” OTpaXeHue cocTaBa I3TUX COEOMHEHUA C MOMOLLbIO
XUMUYECKUX popmyn.

OTpaxeHne XMMUYECKMX MPOLIECCOB C MOMOLLBbH YPaBHEHUIN XUMUYECKUX
peakummn

NeATeNbHOCTU

Xumunyeckue peakuuun

O6bsiCHEHME  CYWHOCTM  XUMMYEcKMx npoueccoB. Knaccudukaums
XUMWYECKMX peakuMn MO pasfnuyHbiM MNpU3HaKaMm: YUCIy W COCTaBy
NPOAYKTOB W peareHToB, TennoBoMy addekTy, HanpaBneHuto, dase,
HanMMuuKl KaTanuaatopa, WM3MEHEHUIO CTEMNEeHEN OKUCIIEHWS 3IIEMEHTOB,
ob6pasyowux BeLlecTsa.

YcTaHoBKa NpmM3HakoB OOLLEro M pasnMyHoro B TUMOMOMUMKU peakuun ang
HeopraHM4yecKkom u opraHudeckon xummuu. Knaccudumumkaums Belects U
NMPOLIECCOB C TOYKM 3PEHUSA  OKUCIEeHUsA-BOCCTaHoBneHusl. CocTtaBneHve
YypaBHEHWUI peakuuin C NOMOLLBIO MeTOAA 3NEKTPOoHHOoro 6anaHca.
OObsACHEHNE 3aBUCMMOCTM CKOPOCTU XMMUYECKOW peakuun U MoroXeHus
XMUMMYECKOTO paBHOBECUS OT pasnmyHbIX (hakTopoB

Xumunueckum JKCNnepumMeHT

BbInonHeHne XMMMUYECKOro JKCnepunmeHTta B MNOJIHOM COOTBETCTBUN C
npasunamMmu 6esonacHocTn. HabnioaeHue, d)l/IKcaU,I/IFI n onmcaHue
PeE3yNbTaToB NPOBEAEHHOIo 3KCNepnmMmeHTa

Xumunyeckas nHdopmaumsa

lNMpoBegeHne CaMOCTOATENbHOIO MOUCKA XMMUYECKOM WHdopMauum c
MCMONb30BaHMEM Pa3fNYHbIX WUCTOYHMKOB (Hay4YHO-MONYNSPHbLIX W3AaHWNA,
KOMMblOTEePHbIX 6a3 AaHHbIX, pecypcoB VIHTepHeTa).

Mcnonb3oBaHne KOMMbIOTEPHBIX TeXHonorui ans obpaboTku u nepegayn
XUMMYECKON MHOPMALMK 1 ee NpeacTaBNeHns B pasnnyHbliX hopmax

Pacyetbl No XMMUYECKUM
¢opmynam u ypaBHeHUAM

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

MpodunbHoe 7]
npod)eccuoHanbHo
3Hauumoe copepxaHue

OBBACHEHNE XUMUYECKNX ABMEHUIN, NPOUCXOAALMNX B npupoae, ObiTy 1 Ha
Npon3BOACTBE.

OnpegeneHne BO3MOXHOCTEN MPOTEKAHWS XMMWUYECKUX MNpeBpalleHunii B
pPasnMyHbIX YCMOBUSIX.
CobGniogeHvne  npaBun
OKpyXatoLlen cpefe.
OueHka BNUAHUS XMMUYECKOro 3arpsisHeHWst OoKpyXaiowehn cpeabl Ha
OpraH13m YerioBeka v Apyrue Xvsble opraHu3mel.

CobntogeHve npasun 6e3onacHoOro o6paLleHusi C roprYuMm U TOKCUYHBIMU
BelecTBamu, nabopaTopHbIM 060pyAOBaHMEM.

9KOJ10Ir’nM4ecKkun rpamMoTHOro nosegeHua B

lMogrotoBka pacTBOPOB 3adaHHOW  KOHUeHTpauum B OblITy U Ha
npou3BoaCTBeE.
KpuTnyeckas oueHka [OOCTOBEPHOCTU  XMMWYECKOW  MHopmaumu,

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

Hanunune nomewieHnin: Ne 1413 kabuHET Xumuun.

O6opynoBaHue yvyebHoro kabuHeTa:

KomnnekTt mebenn ansa ydebHoro npouecca.

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

aBTOPCKMUIA KOMMSEKT KOMMNbIOTEPHbIX NPe3eHTaLni.

MynbTumeguiiHoe obopynoBaHue: HoOyTOyK, NPOEKTop.

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

PEKOMEHOYEMAA NIUTEPATYPA
Ona ctyaeHToB

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

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

3. XomyeHko, W. . Obwaga xumus : y4ebHuk ana cpeq. npod. obpasosaHua M. :
Hoasi BonHa, 2017.

HdononHutenbHasa nuTepaTypa

1. NabpuensH O.C., Octpoymos W.I., Cnagkos C.A., Jlopodeera H.M. NpakTukym:
y4yeb. MNocobue ons cTya. yydpexageHun cpeq. npod. obpasosaHus. — M., 2014.

2. MNabpuenan O.C., JlbicoBa .. Xumuna. TecTbl, 3agaym u ynpaxHeHus: y4eb.
nocobue ons cTya. yupexaeHun cpea. npod. obpasosaHus. — M., 2014.

Ona npenogaBaTenen

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

2. MNMpukas MuHuctepctea obpasoBaHus 1 Haykm P® ot 17.05.2012 Ne 413 «O6
yTBEpXaeHuu pegepansHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa CpeaHero
(nonHoro) obuwero obpaszoBaHnsa».

3. MNpukas MuHucTepctBa obpasoBaHus n Hayku PO ot 29.12.2014 Ne 1645 «O
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BHeceHMn nameHeHun B Npukas MuHucTepctBa obpasoBaHusa n Haykm P® ot 17.05.2012
Ne 413 “O6 yTBepxaeHun denepanbHOro rocygapCTBEHHOro obpa3oBaTenbHOro
CTaHgapTa cpeaHero (nonHoro) obuiero obpasoBaHnsa”».

4. MNpukasd MuHuctepcTBa obpasoBaHus n Hayku PP ot 31.12.2015 Ne 1578 «O
BHECEHMM M3MEHEHUN B doedeparibHbli rOCYyAapCTBEHHbLIN 0OpasoBaTenbHbl cTaHaapT
cpegHero obuero obpasoBaHus, yTBEPXKAEHHbIN Npuka3oM MuHucTepcTBa obpa3oBaHUS
n Haykn Poccunckon degepaumm ot 17 mast 2012 Ne413».

5. NpumepHasa ocHoBHasa obpasoBaTenbHasa nporpamma cpegHero obuiero obpaso-
BaHus, ogobpeHHasa pelleHnem deaepanbHoro y4ebHo-mMmeTogmyeckoro o6beanHeHus no
obuwemy obpasoBanHuto (MpoTokon oT 28 uoHa 2016 r. Ne2/16-3)

6. NMucemo [lenapTtameHTa rocygapCTBEHHOW MOMAUTUMKM B Ccdpepe MOLroTOBKM
paboumnx kagpos n ANMNO MuHobpHaykm Poccum oT 17.03.2015 Ne 06-259 «PekomeHaauum
no opraHusaumMm nonyvyeHuss cpegHero obuwero obpasoBaHus B npegeniax OCBOEHUS
obpasoBaTernbHbIX MporpaMm cpegHero npodeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHua ¢ y4eToMm TpeboBaHun beaeparnbHbIX rocygapCTBEHHbIX
obpasoBaTefbHbIX CTaHOAPTOB M NONy4YaemMon npodeccun nnn cneumansHoOCTU cpeaHero
npoeccruoHanbHOro obpasoBaHNA».

7. lNabpuenan O.C., Jlbicosa I'.I. Xumuna: kHura gnga npenogasartens: yyeb.-metos.
nocobue. —M., 2012.

8. MNabpuensan O.C. n gp. Xumuna gnsa npodeccuin n cneunanbHOCTEN TEXHUYECKOTO
npoduns (3NeKTpoOHHOE NPUNOXEHNE).

AneKTpoHHbIe OOpa3oBaTenbHbIe pecypcChbl

1. OBC «Book.ru», https://www.book.ru

2. 3BC « FOPAUT»https://www.biblio-online.ru

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

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

5. ONeKTpoHHO-6nbnmnoTeyHas cuctema «YHuBepcuTeTckas 6ubnunoTteka
oHnauHy»,https://www.biblioclub.ru

MUHTepHeT-pecypcChbl

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

www. hemi. wallst. ru (ObpasoBaTenbHbIN CanT NS LUKOSNbHUKOB « XUMUS»).

www. alhimikov. net (Obpa3oBaTenbHbIN CalT ANS LUKONbHUKOB).

www. chem. msu. su (OnekTpoHHas GubnmoTeka No XMmMmm).

www. enauki. ru (MHTepHeT-u3gaHve ang ydmtenen « ECTecTBeHHble Haykn»).
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www. 1september. ru (MeTognyeckas raseta «llepBoe CeHTAOPS»).

www. hvsh. ru (kypHan «Xumus B LLKOMEY).

www. hij. ru ()kypHan «XuMmnsa 1 XusHb»).

www. chemistry-chemists. com (9neKTpOHHbIN XXypHan « XUMUKN N XUMUS»)

9. NNMAHUPYEMBIE PE3YJIbTATbI USYYEHUA YHYEBHOIO NPEOMETA.

KoHTponb ©  oueHka

pe3ynbTaToB

OCBOEHUA

yyebHOM  AMCUMNNUHBI

OCYLLIeCTBNSIETCA MpenogaBaTenieM B MpoLecce NPOBEAEHUS NMPAKTUYECKUX 3aHATUIA U

nabopaTtopHbix paboT, TeCcTUpoBaHUS,

a TaKxe

nHonBmayanbHbIX 3agaHun, NMPOEKTOB, nccrnegoBaHuin.

BbINOJIHEHUA

oby4atowmmmncs

Pe3ynbTatbl 06y4eHus

MpeameTHbIe

MeTanpeameTHble,
JINYHOCTHbIEe

®DOopMbl U MeTOAbI KOHTPOJIA U OLIeHKU
pe3ynbTaToB 0Gy4YeHus

yMeTb:

HasblBaTb: M3yYeHHbIE BELLECTBA MO TPUBMANBHOW UNN YCTHbIV n NUCbMEHHBIN

MeXayHapOAHOW HOMEHKnaType; anddepeHUnpoBaHHbI onpoc,
npoBsepka BbIMONTHEHUS OoMaLLHUX

OK1- OK10 3agaHun, obyvalowme n NpoBEpPOYHbIE

camocTosTenbHble  paboTbl,  3awmTa
nabopaTopHbIX pabor, TecToBble
3agaHusi

onpefensTb: BaneHTHOCTb W  CTENEHb  OKWUCMEHUSI NUCbMEHHBIN AnddepeHUNpoBaHHbI

XUMUYECKNX SMEMEHTOB, TUM XWUMWUYECKOW CBA3M B onpoc, nposepka BbIMONTHEHUSI

COeaVHeHNsAX, 3apsa UoHa, XapakTep cpedbl B BOAHbIX AOMallHUX  3afdaHui, obydaowue wu

pacTtBopax HeopraHn4ecKnx " OpraHnyecKux OK1- OK10 NpoBepOYHbIe paboThbl, 3awmrta

COeVHEHWN, okucnutenbs n BOCCTaHOBUTEIb, nabopaTtopHbIX pabor, TecToBble

NPVHaANEeXHOCTb  BEeWecTB K pasHbiM  Kraccam 3agaHus

HEOopraHNYeCcKMX U OpraHNYeCKUX COEANHEHUI;

XapakTepu3oBaTb: 3IEMEHTbI MarnblX NepUMoaoB MO WX obydyatouime 1 npoBepoyHble paboThl,

nonoxeHnuwto B [epuogndeckonr  cucteme  O.N. 3awmTa nabopaTopHbIx paboT, TecToBble

MeHpeneeBa; obLimne XMMUYEcKMe CBOWCTBA MeTarnmos, 3agaHusi

HemeTansnoB, OCHOBHbIX KINacCOB HEOPraHN4ecknux wu OK1- OK10

OpraHNYecKkMx COEAVMHEHUN; CTPOEHWE W XMMUYecKue

CBOWCTBA WM3YYEHHbIX HEOPraHWYEeCKUX U OpraHnyYecKmx

coegUNHEeHUN;

0ObACHATL: 3aBUCMMOCTb CBOWCTB BELUECTB OT WX YCTHbIV " NUCbMEHHbIN

cocTaBa W CTPOEHUS, NpPUMPOAY XMMMUYECKON CBSI3M andepeHUNpPOBaHHbI onpoc,

(MOHHOM KOBaneHTHOW, MeTannM4eckon 1 BOAOPOLHON), OK1- OK10 npoBepka BbINONTHEHUSI OOMaLLHUX

3aBMCUMOCTb ~ CKOPOCTM  XMMMWYECKOW  peakumm 1 3agaHun, obyvalowme n NpoBEpPOYHbIe

NOJIOXXEHNE XUMWYECKOTO PABHOBECUSI OT PasfIUYHbIX paboTbl, 3awuTta nabopaTopHbIX paboT,

(PaKTOpOB; TECTOBble 3afaHus

BbINOMHATb XUMUYECKUIA 3KCMNEPUMEHT: no YCTHbIV " NUCbMEHHbIN

pacno3HaBaHW  BaXHEWWMX  HEOpraHU4Yeckux U anddepeHUNpoBaHHbIi onpoc,

OpraHM4Yeckux CoeanHeEHuN; OK1- OK10 npoBepka BbIMONHEHNSA JoMaLLHnX
3aaHuii, 3awmTa nabopaTopHbix paboT,
TECTOBble 3afaHuns

NPOBOAUTb:  CaMOCTOATENbHbIN  MOWUCK  XMMWYECKON npoBepka BbINONTHEHUS AOMaLLHUX

MHpopMaLmm c MCMoNb30BaHNEM pasnnyHbIX 3a4aHui, 3awwmTa nabopaTopHbIX paboT

MCTOYHMKOB (Hay4HO-NoONyNApHbIX n3aaHunn,

KOMMblOTEpPHbIX 6a3 AaHHblX, pecypcoB WHTepHeTa); OK1- OK10

MCMNOmnb30oBaTb  KOMMbIOTEPHbIE  TEXHomorum  Anst

06paboTkn 1 nepepayn XxMMuM4eckon MHdopmauum n ee

NpeAcTaBnexHnst B pasnnyHbix oopmax;

CBA3bIBATL: M3y4YeHHbI  maTepuan Cco  CBOew OK1- OK10

NpodeccroHabHOM AESTENBHOCTLIO;

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

PesynbTaTbl 06y4eHus

MpeameTHble

METaHpeAMeTHbIe,
JINYHOCTHbIE

®opMbl U METOAbI KOHTPOTSA U OLIEHKU
pe3ynbTaToB 0Gy4YeHusA

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

pellaTtb: pacyeTHble 3a4a4vun Mo XMMUYECKUM dopmynam OK1- OK10 npoBepka BbIMONTHEHUS OOMaLLHUX

1 YPaBHEHNSAM; 3agaHuin, 3awmTta nabopartopHbIxX paboT

MCNonb30oBaTb MNPUOOPETEHHbIE 3HaHUS U YMeHus1 B

NPaKTU4ECKON AeATENbHOCTN Y NOBCEAHEBHOM XU3HM:

e ansa obbscHeHus XMMUYECKMX SABNEHUN,

npoucxoasaLmx B npupoae, 6bITy 1 Ha NPOM3BOACTBE;

* onpegeneHnst BO3MOXHOCTU NPOTEKAHUSA XUMUYECKNX

npeBpalleHnii B pasfnyHbIX YCMOBUSAX W OLEHKN WX

rnocneacTBui;

*  3KONOrM4ecKku rpaMoTHOro noBeaeHns B

OKpYy>KaloLLien cpeae; OK1- OK10

* OUEHKM  BMUAHUSA  XUMWYECKOrO  3arpsi3HeHus

OKpY>KaloLLen cpefbl Ha OpraHM3m 4enoseka W apyrve

XVBblE OpraHn3Mbl;

» Ges3onacHoro obpalleHus C roprYUMMN 1 TOKCUYHBIMA

BeLlecTBaMu u nabopaTopHbiM 060pyaoBaHMEM;

*  MNPWUroTOBMNEHWNS PAcTBOPOB 3aJaHHOM KOHLUEHTpaLun

B ObITYy M Ha NPOU3BOACTBE;

*  KPUTUYECKOW OLEHKM [OCTOBEPHOCTM XMMMUYECKON

MHdOpMaLmK, NOCTyNarLLen 3 pasHblX UCTOYHMKOB.

BaXkHeMnLme XUMUYECKMEe NOHATUSA: BELLECTBO, npoBepka BbINOSIHEHUS OOMaLLHMX

XUMUYECKUA SNEMEHT, aTOM, MOfeKyrna, OTHOCUTENbHbIE 3a0aHuA,  XUMUYECKMe OVKTaHThI,

aToMHas W MOMeKyrnsipHas Maccbl, WOH, anmnoTponus, obyyatoLme n NpOBEPOYHbIE

M30TOMMbI, XMMUYecKas CBS3b, 3MEeKTPOOTpULIaTENbHOCTb, camocTosiTenbHble paboTbl, TecToBble

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

mMacca, MonsipHbli 006bem ra3oobpasHbix BeELLEeCTB, paboTtam

BELLEeCTBA  MOMEKYNAPHOr0O U HEMOIEKYNAPHOro OK1- OK10

CTPOEHUsl, PacTBOPbl, JNEKTPONUT U HEINEKTPONWT,

3NEKTPONUTMYECKass  guccounaunsi, OKUCIUTENb U

BOCCTAHOBUTEMNb,  OKUCINEHWE U  BOCCTaHOBIEHME,

TennoBon 3dekT peakuun, CKOpPOCTb XUMWUYECKOMN

peakumu, KaTanus, XUMm4eckoe paBHOBecKe,

yrnepoaHbii  ckeneT,  (yHKLMOHanbHas rpynna,

1M30Mepwsi, FOMOSOrus;

OCHOBHbIE 3aKOHbl XMMUU: COXPaHEHNs1 MaccChbl BELLECTB, npoBepka BbINOJTHEHUS OOMaLLHUX

NOCTOSIHCTBA COCTaBa BellecTB, [lepnoamMyeckmin 3akoH OK1- OK10 3agaHui, 3awwmTa nabopaTopHbIx paboT

0.U. MeHpgeneeBa;

OCHOBHble  TEOPUU  XUMUK;  XMMUYECKOW  CBA3M, npoBepka BbINONTHEHUSI OOMaLLHUX

3MNEeKTPONINTUHECKON avccouunaumu, CTPOEHWS 3a@aHuil,  XMMWYecKue OVKTaHTBI,

OpraHNYecKMX U HeopraHMYECKUX CoeaNHEHWN; OK1- OK10 ggﬂifiﬁzmb.e n paGOTS,pOBTZg:::Z
3a0aHnsi, OTYETblI MO CAMOCTOSITENbHBLIM
pabotam

BaXHeMWMe BeWecTBa W Marepuarnbl: BaXHewlwune OTYETHLI MO CaMOCTOATENbHBbIM paboTam,

MeTannbl W ChnaBbl; CepHasi, CoIsiHasi, a3oTHas W NoAroToBka M 3awuta pedepaton

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

KUCMopoA, ranoreHbl, WernoyHble MeTannbl; OCHOBHbIE, v/ camMocTosTenbHbIX paborT;

KMCMNOTHbIE M amMd@OTepHble OKCUMAbl W TrMapoKCuabl, v' nabopaTopHbIX paborT;

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

aMmMunak, BoAa, NPUMPOAHbIN ra3, MeTaH, 3TaH, J3TWMEH, OK1- OK10 v' XMMMWYECKNX OUKTaHTOB;

aueTuneH, xnopuag HaTpus, kapboHaT u rmgpokapboHaT v\ KOHTpOmnbHbIX paboT no Temam

HaTpus, kKapboHaT n cdocdat kanbumsi, 6eH30mn, MeTaHon y4yeBHOW ANCUMMITNHBI.

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

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

nonucaxapvabl (KpaxMan W Uennonosa), aHumuH,

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