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1. NOACHUTENIbHAA 3ANMUCKA

Mporpamma obuieobpasoBaTernibHON y4yebHom ANCLMNIUHBI «XnUMnsa»
npegHasHayeHa  ANd M3YYeHUs XuMuM B NpodrecCUoHarnbHbIX obpasoBaTenbHbIX
opranmsaumax ClO, peanusylowmx obpasoBaTesnbHyl0 Nporpammy cpegHero obLuero
obpasoBaHnsa B npefeniax OCBOEHMSI OCHOBHOW npodyeccuoHanbHon obpasoBaTeribHOM
nporpammbl CMO (OOl ClMNO) Ha 6ase ocHOBHOrO o6uWero obpas3oBaHus Mpu
NoaroToBKe cCneumanucToB cpegHero 3BeHa Mo cneuuwanbHoctn 15.02.12 «MoHTax,
TeXHU4eckoe obCnyXmBaHne U PEMOHT NPOMbILLIIEHHOrO 060pyA0BaHNSA (MO OTpACASM)»

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun OSIrOC cpegHero obuiero
obpasoBaHusi, NpeabsaABAsiEMbIX K CTPYKTYpe, COOEPXaHUI W pesynbTaTaMm OCBOEHMS
y4yebHON ANCUMNIIMHBbI «XUMKsI», B COOTBETCTBMM C PekomeHpgaumsiMm no opraHusaumm
nonyyeHns cpegHero obuiero obpasoBaHMs B npegenax OCBOEHWA obpa3soBaTernbHbIX
nporpaMmm cpegHero npocdeccnoHansHoro obpasoBaHna Ha 0a3e OCHOBHOro obLiero
o6pasoBaHus ¢ y4eToM TpeboBaHun deaepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTenbHbIX
CTaHOapToB W nony4aemonm  npodeccunm  unNu  cneuynanbHOCTU  CpedHero
npodeccuoHanbHoro obpasoBaHunsa (nNMcbmo [denapTameHTa rocyaapCcTBEHHOW MOMUTUKM
B cdhepe nogrotosku paboumx kagpos n N0 MuHobpHaykn Poccum ot 17.03.2015 Ne 06-
259), ¢ ydeTom lNpumepHON OCHOBHOW OBpasoBaTesibHOM NporpaMmmbl cpeaHero obLiero
obpasoBaHnda, 0Oo0OpeHHOM  peleHneM  doedepanbHoro  y4ebHO-MeTogMyeckoro
0b6beanHeHus no obemy obpasoBaHuto (MpoTokon oT 28 mtoHs 2016 1. Ne 2/16-3).

CopepxaHue nporpaMmmbl «XUMUSI» HamnpaBieHO Ha [OOCTWXKEHME CregytoLmnx
uenem:

* bopmmpoBaHMe y OBy4valoLLMXCA YMEHUSA OLeHMBaTb 3HAYUMOCTb XMMWUYECKOrO
3HaHNA ONA Kagoro YenoBseka;

* (bopMnpoBaHue y oByvaloLWMXCH LENOCTHOro npeacTtaBfieHMs O MUpe U pomnu
XAMUN B CO30AHUN COBPEMEHHOW €eCTEeCTBEHHO-HAy4YHOW KapTMHbI MUpa; YMEHUs
00BbACHATL O0ObEKTbl WM NPOLECChl  OKpYXarwwen AeNCTBUTENbHOCTU: MNPUPOAHOMN,
coumanbHOKW, KynbTYpHOW, TEXHWYECKOW cpedbl, — MWCMNOMb3ys ANA 3TOro XMMWUYecKue
3HaHUS;

* pas3BuTME Yy OOy4valLMXC YMEHUN pasnuyatb akTbl U OLEHKW, CpaBHMBATb
OLeHOYHble BbIBOAbI, BUOETb WX CBSA3b C KPUTEPUSIMA OLIEHOK U CBSI3b KPUTEpPUEB C
onpeneneHHon CUCTEMOWN LEeHHOCTEN, hopMynupoBaTb M OBOCHOBbIBaTb COOGCTBEHHYHO
no3nuunio;

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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* npnobpeTteHne obyyarowmmmca onbiTa pasHOOOpa3HOW AeATENbHOCTU, NO3HAHNS
M CaMOMO3HAHUS; KIIOYEBLIX HAaBLIKOB, WMEKLMX YHMBEpPCANbHOE 3HadYeHue [On4d
pasnnyHbIX BMOOB OEATENbHOCTU (HABbIKOB peLUeHMs npobnem, MNpUHATUA peLleHun,
noucka, aHanusa um ob6paboTkn uHPoOpMaLuMM, KOMMYHUKATMBHbIX HaBbIKOB, HaBbIKOB
n3mMepeHun, cotTpyaHudectsa, 6esonacHoro obpalleHmsa ¢ BewecTtsaMm B NOBCEAHEBHOM
XWN3HN).

B nporpammy BKMAOYEHO COAEp)XaHME, HarnpasfeHHOe Ha dopMuUpoBaHne Yy
CTYOQEHTOB KOMMETEHUUN, Heobxoammbix Ans kadectseHHoro ocsoeHus OlMOI CIO Ha
0ase ocHoBHOro obuiero obpasoBaHus C MonydYeHnemMm cpegHero obuiero obpasoBaHus;
nporpaMmmbl NOAroTOBKK crieumnanucTos cpegHero 3seHa (MMNCC3).

Mporpamma MOXeT NCcNosib3oBaTbCA Apyrnmm npodeccnoHarnbHbIMU
obpasoBaTenbHbIMX  OpraHM3auusiMM, peanuayllwmnumMmm obpasoBaTenbHylo nporpammy
cpeaHero obuwero obpasoBaHua B npegenax ocsoeHnst OMNOI CI1O Ha 6a3e OCHOBHOrO
obwero obpasosaHus (MMNCC3).

2. MECTO YYEBHOM AUCLUUNNUHBLI B YYEBEHOM MIAHE

YyebHas gucumnnuHa «Xmmus» sBnsieTca yd4ebHbIM NpegMeToM no BbiOopy w3
obsizatenbHon npegmeTHon obnactn «EctectBeHHble Haykny PIOC cpegHero obuero
obpasoBaHus.

B npodeccmoHanbHbix  obpasoBaTenbHbIX — OpraHu3auusx,  peanuayroLumnx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npenenax OCBOEHUS
Oriorn Crno Ha 6ase ocHoBHOro obuwero obpasoBaHusl, ydebHas ancuMnnHa «XuMmnsa»
nsyyaetca B obuieobpasoBaTenibHOM uukne yyebHoro nnaHa OlOIMN CI1O Ha 6ase
OCHOBHOro obuero obpasoBaHus C nonyyvyeHnem cpegHero obuwero obpasoBaHus
(MrCces).

B yuebHbix nnanax MMNCC3 mecto yvyebHoM gucumninHbl «XumMusi» — B COCTaBe
obweobpasoBaTerbHbIX  Y4eOHbIX  AUCuMnIMH  no  Bblbopy, dopMUpyEMbIX 13
oba3aTenbHbIX NpeaMeTHbIX obnacten ®rOC cpeaHero oduiero odbpasoBaHusa, ana Cro

TEXHU4YecKoro npoduns npodeccnoHansHOro obpasoBaHus.

3. OBLUAA XAPAKTEPUCTUKA YYEBHON AUCLIUMNUHbI «XUMUA»

Xumuss — 310 Hayka O BelwecTtBax, MUX COCTaBe W CTpOEeHUn, CBOMCTBax U
npespaweHndx, 3HadYyeHun XMMU4ecKnx BellectB, MartepuasioB W1 MNpoueccoB B
I'IpaKTVI‘-IeCKOI7I 0eATesIbHOCTU YenoBeKa.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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CogaeprxaHue obeobpasoBaTenbHON y4eOHON AUCUNNANHBI « XUMUSA» HanpaBrneHo
Ha ycBOeHMe 00y4aroLMMMCHA OCHOBHbIX MOHATUN, 3aKOHOB M TEOPUN XUMWUK; OBnageHue
YMEHUAMN HabnogaTb XUMUYECKNE SBMEHUS, NMPOBOAUTb XUMWUYECKUA 3IKCMEPUMEHT,
NpOM3BOANTL pacyeTbl Ha OCHOBE XUMUYECKMX OPMYN BELECTB M ypaBHEHUN
XUMUYECKNX peaKkLn.

B npouecce u3yyeHnsa xumum y obyvalowmxca pasBMBalOTCS MNO3HaBaTElbHblEe
WHTEpPECbl W WHTENNeKkTyanbHble CNOCOBHOCTM, MNOTPEOGHOCTM B CaMOCTOSITENbHOM
npuobpeTeHnss 3HaHMM MO XUMUM B COOTBETCTBMM C BO3HUKAKOLWMMU KU3HEHHBLIMU
npobnemammn, BocnutbiBaeTca 6epexHoe OTHOLLEeHUSA K Npupoge, NoOHMMaHue 340pOBOro
obpasa XM3HK, HeoBXoANMOCTM NpeaynpexaeHnsa ABneHUn, HaHOCALWMX Bpea 300POBbHO
n okpyxawowen cpege. OHM ocBaMBalOT MNpuMeMbl rpamMoOTHOro, ©esonacHoro
NCNONb30BaHMUA XUMUYECKUX BELLECTB M MaTepuarnoB, NMPUMEHSIEMbIX B ObITy, CENbCKOM
XO35MCTBE M Ha NPON3BOACTBE.

Mpn  cTpykTypupoBaHun  cogepxaHuss  obueobpasoBaTesibHoM  y4yeBGHOM
ANCUMNIIMHBbL ANst npodeccunoHarnbHbiX 00pasoBaTenbHbIX OpraHM3auun, peanuaylowmx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npepenax OCBOEHUS
Ororn Crno Ha 6ase ocHoBHOro obuiero obpasoBaHus, yduTbiBanacb OObEKTMBHas
peanbHOCTb — Hebonblwon 06bemM 4acoB, OTNYLWEHHbIX Ha W3y4YeHMe XUMUU U
CTPEeMINeHne MakcMManbHO COOTBETCTBOBATb MAEsSM pasBuBatoLero obyyeHus. Moatomy
TeopeTu4eckne BONpoCchbl MakCMMarnbHO CMELLEHbl K Havyany n3y4yeHust QUCUUNINHBI, C TEM
4yToObl MocnenywLWmMn akTudecknin maTepuan paccMaTpuBasncs Ha OCHOBE U3YYEHHbIX
TEOPUN.

Peanusauus geoykTMBHOrO noaxoda K M3yYeHU0 XMMWUW CrocobCTBYyeT pasBUTUIO
TakmMx JIOrMYECKMX Onepauuin MbILMEHUs, Kak aHanmM3 U CcuHTe3, o0000LlieHne un
KOHKpeTu3auusi, CpaBHEHME M aHanorus, cuctemaTmnsaums 1 knaccudpukaums mn ap.

M3yuyeHne xummm B npodpeccrmoHanbHbiX obpasoBaTenbHbIX OpraHM3aumsx,
peanu3ylowmx obpasoBaTenbHyld MporpaMmmy cpegHero obuwiero obpasoBaHua B
npegenax ocsoeHusa ONNOIM CIrNO Ha 6a3e ocHoBHOro obuiero o6pasoBaHns, UMEET CBOU
0COOEHHOCTM B 3aBMCUMOCTM OT npodunsa npodeccrmoHanbHOro obpasoBaHus. 3To
BblpaXaeTcsi B coaepXXaHum oOy4yeHusi, KONMYecTBe 4acoB, BblOENSAEMbIX Ha MU3y4YeHue
OTAENbHbIX TEM NMporpamMmmebl, rMybuHe nx ocBoeHus obyyammmcs, obbeme 1 xapakrepe
NPaKTUYECKNX 3aHATUIA, BUAAX BHEAYAUTOPHOW CaMOCTOSATENbHON paboThl CTYAEHTOB.

Mpw OCBOEHUM cneumanbHocTen Cro TEXHNYECKOro npoduns

npodgeccuoHanbHoro obpasoBaHua xuMna  unlyyaetcsa BGonee  yrnybneHHo  Kak

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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npocunbHasn ydebHas gucumnnmHa.

Cneunduvka m3yvyeHus XMMuUM Npu OBfaZeHUU creumanbHOCTAMU TEXHUYECKOro
npoduns oTpaxeHa B Kaxgown Teme pasgena «CoaepxaHuve yyebHOW OUCUUNINHBIY B
pybpuke «lpodunbHble 1 NPOGECcCNOHaNbHO 3HaYNMbIE ANEMEHTbI COAepXXaHus». ITOT
KOMMNOHEHT peanu3yeTcsa npu MHANBMAYarbHOW CaMOCTOSATENbHON paboTe obyvatoLmxcs
(HanucaHum pedepaToB, NOArOTOBKE COOOLLEHWA, 3alMTe NpPOEeKToB), B Mpouecce
y4yebHON OeATerbHOCTU NoA PYKOBOACTBOM npenogasaTens (BbIMOMHEHUUM XMMUYECKOro
3KCcnepuMeHTa — riabopaTopHbIX OMbITOB M NPaKTUYeCKUX paboT, pellueHUM MNpaKTUKo-
OPUEHTUPOBAHHbIX PacyYeTHbIX 3a4a4 1 T.4.).

B npouecce wu3yyeHUss XMMUM  TEOpPETMYECKME CBEAEHWA  AOMOSHSAKTCS
AEeMOHCTpaumMsaMn,  nabopaTopHbIMM  OMbITAMU U NPAKTUYECKUMU  3aHATUSMWA.
3HauuTenbHoe MecTo OTBOAMTCH XMMWYEeCKOMy akcrnepumeHTy. OH  OTKpbiBaeT
BO3MOXHOCTb (QOpMUMpOBaTh y OOy4alLWmnxca cneunanbHble NpeaMeTHble YMEHUS:
paboTaTb C BELLECTBaMU, BbINOSHATL NPOCTbIE XMMUYECKMNE OMbITbI, y4NTb 6e30nacHoOMy U
9KOMOrnMyeckn rpamoTHOMY obpalleHuio ¢ BelecTBaMn, MatepuanamMmm n npoweccamm B
ObITY 1 Ha NPON3BOACTBE.

[Ana opraHu3aumMm BHeayaUTOPHOW camMoCToATENbHOW paboTbl  CTY4EHTOB,
oBrageBawowmnx cneumansHoctamm CIMO TexHuyeckoro npodung npogeccruoHanbHOro
obpa3oBaHus, NpeacTaBreH NpUMEpPHbIA NepeyeHb pedepaToB (4OKNaaoB).

B npouecce uM3ydeHMss XuUMUKM  BaxXHO opMupoBaTb  MH(OPMALMOHHYIO
KOMNETEHTHOCTb oby4atowmxcs. oaToMy npu opraHmsaumm CaMoCTOATENbHOM pPaboThl
HeobXo4MMO aKUeHTMpOoBaTb BHMUMaHuMe OOyyarmuxcs Ha noucke uHdopMaumm B
cpeaoctBax Maccmeava, WHTepHeTte, yuyebHOM M cneumanbHoOM nuTepaType C
COOTBETCTBYHOLUUM 0POPMIEHNEM N NPpeACcTaBNEHNEM pe3yrbTaToB.

M3yyeHne obuieobpasoBaTenbHOM y4ebOHON AUCUUNAUHBI «XMMUS» 3aBeplLuaeTcs
noasedeHnem utoroB B dopme aMddepeHuUMpoBaHHOrO 3a4eta B pamkax
NMPOMEXYTOYHOW aTTecTtaumm CTyaeHToB B npouecce ocsoeHna OrlMOIM CIMO c
nonyyeHnem cpegHero obuiero obpasosanus (MMCC3.)

4. PE3YJIbTATbl OCBOEHUA YYEEHOWU AUCLUMIINHBI

OcBoeHMe cogepXaHusi y4yebHOM  OMCUMMNUHBL  «XuMusi», obecneymBaeT
AOCTUXKEHME CTyAeHTaMK crieayroLmx pesynbTaToB:

* JIUYHOCMHbIX:

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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= YyBCTBO rOpOOCTM U YBaXEHUS K UCTOPUM WU OOCTMKEHUAM OTEYECTBEHHOM
XUMUYECKON  HaYKWN; XMMUYECKM TrpamMOTHOEe noBedeHne B npodeccuoHanbHon
AeaTenbHOCTU 1 B BbITy Npu obpalleHnm ¢ XMMUYEeCKMMIN BeLLlecTBaMn, matepuanamu u
npoueccamu;

— TOTOBHOCTb K MNPOOOIIKEHMIO 06pa3oBaHMS M MNOBLIWEHWS KBanudukaumm B
n3bpaHHOM NpOodeCcCnOHanNbHOM AEeATENbHOCTM U OOBLEKTMBHOE OCO3HAHME POoSn
XUMUYECKMX KOMMNETEHLMI B 3TOM;

- YMEeHWe WUCnosb30BaTb [JOCTMXEHUS COBPEMEHHOM XUMWUYECKOW Hayku U
XUMUYECKNX TEXHOSMOMMIN A5 NOBbILLEHNSS COOCTBEHHOIO MHTENNEKTYanbHOro pas3BuUTUs B
Bbl6paHHON NpodreCccrnoHanbHOM AeAaTeNbHOCTY;

* MemanpeoMemHsbIXx:

= MNCNONb30BaHWE PasfiMyHbIX BUOOB NO3HABaTENbHON AEATENIbHOCTU U OCHOBHbIX
WHTENNeKTyanbHbIX onepauni (NOCTaHOBKM 3a4audn, hopMynMpoBaHna runoTes, aHanuaa
W CUHTE3a, CpaBHeHusi, 0000LWeHns, cucTemaTusauun, BbISIBNEHUS  MPUYUHHO-
CNeACTBEHHbIX CBSA3eW, Noucka aHanoros, OOPMYNMPOBaHMS BbIBOAOB) ANSA peLUeHus
NnocTaBneHHOM 3ajayn, NPUMEHEHMEe OCHOBHbIX MEeTO[OB MOo3HaHWA (HabnogeHus,
Hay4YHOro 3KCrMepuMeHTa) ANA U3YyYeHUs pPasfnUYHbIX CTOPOH XUMMUYECKMX OOBEKTOB U
NpoOLLECCOB, C KOTOPbIMU BO3HMKAET HEOOXOOUMOCTb CTankmBaTbCsl B NPOdeCCUOHaIbHOM
chepe;

—  MCMNOMb30BaHWEe pPasnMyHbIX WCTOYHUKOB ANA  MNOMyYEeHUs  XUMUYECKOW
WHpopMauuK, yMEeHMe OLEeHUTb e€ee [AO0CTOBEPHOCTb AN LAOCTUXKEHUA  XOPOLUMX
pe3ynbTaTtoB B npodeccroHansHon cepe;

* Npe0MemHbIX:

— CcOPMMPOBAHHOCTb MPeaCTaBlEHNN O MeCTe XMMUN B COBPEMEHHOW Hay4YHOW
KapTuHEe MMpa; NOHMMAaHWE PO XMMUM B hOpMUPOBaHMM Kpyro3opa 1 pyHKLMOHANbHOM
rPamMOTHOCTM YenoBeKka A1 PELleHNs NpakTU4YeCcKNX 3agay;

- BNageHne OCHOBOMOMaraLWmMMmn XMMNMYECKUMN NOHATUSMU, TEOPUAMU, 3aKOHAMM
N  3aKOHOMEPHOCTSIMW; YBEPEHHOE MOfb30BaHNE XUMMUYECKON TEPMWUHOMOTNEN U
CUMBOJTUKOW;

- BNageHne OCHOBHbIMM METOL4aMM Hay4YHOro NO3HaHWUS, UCMONb3yeMbIMU B XUMUMU:
HabnogeHveM, onucaHWem, U3MepeHUeM, IKCNEepUMEHTOM; yMeHue obpabaTtbiBaThb,
O0BACHATL pe3ynbTaTbl MPOBEOEHHbIX ONbITOB W Aenatb BbIBOAbI, FOTOBHOCTb MU
CMOCOBHOCTb MPUMEHSATL MeTOAbl MO3HAHMSA NPU PELLEHUN NPAKTUYECKUX 3afay;

- CCbOpMVIpOBaHHOCTb YMEHNA OaBaTb KOJIM4eCTBEHHblE OUEHKN U NMPOU3BOAUTb

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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m KMPK BIrAP® ®I'60Y BO «KI'MY»

®ann: MO — 15.02.12.0Y[0.12.1.PNT__ | ECTECTBO3HAHVE (XUMWS) [C.9/39

pacyeTbl N0 XMMUYECKUM (popMynam 1 ypaBHEHUAM;

- BnageHve npasunamMmum TEXHUKM Ge30nacHOCTM MPU UCMOMb30BAHUU XUMUYECKNX
BELLECTB;

- COPMMPOBAHHOCTb COOCTBEHHOW MO3MLUMM MO OTHOLUEHUIO K XUMWUYECKOW
MHpopmauun, Nony4aemon n3 pasHbiX MCTOHHUKOB.

B pesynbTaTe u3dydeHus aMcCUMNMHbL Y 0By4varowmxcsa OpMUPYOTCA 3NEMEHTDI
cnegyrowmnx obLmMx KOMNeTeHUNI:

OK 01 Beibnpatb cnocobbl pelleHust 3agady npodeccuMoHanbHOM OesTenbHOCTH,
NPUMEHUTENBHO K Pa3fNYHbIM KOHTEKCTaM

OK 02 OcyLuecTtBnaTb MOUCK, aHanNu3 n MHTepnpeTauuo MHgopmauum, Heobxoam-
MOW NS BbINOSHEHUS 3a4a4 nNpogeccnoHarnbHON OeATeNnbHOCTH

OK 03 lNnaHnpoBatbh 1 peann3oBbiBaTb COBCTBEHHOE NPOdECCUOHANBHOE U NNY-
HOCTHOE pasBuUTHE.

OK 04 PaboTtaTb B KOnnektuee u komaHge, appekTMBHO B3aMmMoLencTBOBaTb C
Konneramu, pykoBoACTBOM, KIMEHTaMMU.

OK 05 OcyLuecTBnsiTb YCTHYKO U MUCbMEHHYI0 KOMMYHUKaLMIO Ha rocya4apCTBEHHOM
A3blKe C y4eTOM OCOBEHHOCTEN COLMANbHOMO U KyfbTYPHOIO KOHTEKCTA.

OK.6 T[posaBnaTb rpaxgaHCKO-NaTPMOTMYECKYIO MO3ULNI0, 4EMOHCTPMPOBATbL OCO-
3HaHHOE NMoBeJeHNe Ha OCHOBE TPaAMLUMOHHBLIX ObLlevYenoBeyYeckux LeHHOCTEN, npume-
HATb CTaHAAPTbl aHTUKOPPYMNLUMOHHOIO NOBEAEHNS.

OK 07 CopenctBoBaTb COXpPaHEHUIO OKpYXalollen cpeabl, pecypcocbepexeHuto,
3hPeKTUBHO OEeNCTBOBATL B Ype3BblYaMHbIX CUTYaLUAX.

OK 09 Ncnonb3oBaTb MHPOPMALMOHHbIE TEXHOMOMMN B NPOdEeCCUOHanNbHON Oes-
TEeNbHOCTU

OK 10 lNonb3oBaTbCcs NpodeccMoHanbHOM JOKYMEHTaUMeNn Ha rocyqapCTBEHHOM U
WHOCTPaHHOM S13blKaXx.

OK.11 Ncnonb3oBaTtb 3HaHMs N0 MHAHCOBOW rPaMOTHOCTU, NiaHNpoBaTh Npesa-

NPUHUMATESLCKYIO AeATENbHOCTb B NpodeccruoHarnbHom cdepe

5. COOEPXXAHUE YYEBHOW AUCLUUMITUHBI

BBepeHue
Hay4Hble MeTobl MO3HAaHUS BELLECTB U XMMNYECKUX SIBNEHUN. Ponb akcnepMmeHTa
n Teopun B xumumn. MopenupoBaHME XMMWYECKUX MPOLECCOB. 3HaA4YeHMe XMMuM npwu

ocBoeHmn npocdeccun CIO wn cneumanbHoctem CI1O TexHuveckoro npoduns
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npodeccnoHanbHoOro obpasoBaHus.

1. ObWAA W HEOPITAHUYECKAA XUMUA

1.1. OCHOBHbIe MOHATUA U 3aKOHbI XUMUMN

OcHoBHble NoHATUA xumuun. Bewectso. AToM. Monekyna. XMMUYECKUN 3N1EMEHT.
Annotponus. NMpocTble N crnoxHble BewecTBa. Ka4eCTBEHHbIN N KONMMYECTBEHHbIN COCTaB
BELLEeCTB. XUMMYECKNE 3HaKM U dopMynbl. OTHOCUTENbHbIE aTOMHas U MOMeKynspHas
maccbl. KonnyecTso BellecTBa.

OCHOBHbIe 3aKOHbl XUMUKN. CTeXMOMETPUS. 3aKOH COXpPaHEHUS1 MacCbl BELLECTB.
3aKkoH MOCTOSIHCTBA COCTaBa BELLECTB MOMEKYNSAPHOM CTPYKTypbl. 3akoH ABoragpo u
CneacTBuS U3 HEro.

PacyeTHble 3agaun Ha HaxXOXOEHWEe OTHOCUTESNbHOM MOJSIEKYISIPHOW Maccehbl,
onpeaeneHme MaccoBom 40NN XMMUYECKUX NIEMEHTOB B CIIOXXHOM BELLIECTBE.

LemoHcmpayuu

Mopoenn aToMOB XMMUYECKUX 3IEMEHTOB.

Mogenn monekyn nNpocTbiX U CNOXHbIX BELECTB (LapocTtepxHeBble U CTioapTa—
Bpurneba).

Konnekuusi NpoCTbIX U CNOXHbIX BELLLECTB.

HekoTopble BewecTBa konnydectsom 1 Monb.

Mopgenb monsipHoro o6bema rasos.

AnnoTponuna gocgopa, kucrnopoga, onosa.

lMpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3J1eMeHMbl COOep)KaHUsl.
AnnoTtponHble moaundukaummn yrnepoga (anmas, rpaduT), Kucrnopoda (KMCIopod, O30H),
onoBa (cepoe n 6enoe onoo). MNoHATNE O XMMWYECKON TEXHOMOrMM, BUOTEXHONOMUN U
HaHOTEXHOIOIMN.

1.2. TMepuogunyecknn 3akoH wu [llepuMogunyeckass cucrtema XUMUYECKUX
anemeHToB [1. N. MeHaeneeBa n cTpoeHne atoma

Mepuogunyecknn 3akoH [. U. MenpeneeBa. Otkpbitve . W. MeHoeneeBbiM
lMepunogunyeckoro 3akoHa. Neprnoguyeckun 3akoH B popmynuposke [. . MeHgeneesa.

Mepuoanyeckas Tabnuua XMMUYECKUX 3NEMEHTOB — rpaduyeckoe otobpakeHue
nepuvognyeckoro 3akoHa. CTpykTypa nepuogudeckon Ttabnuupl: nepuoabl (Manbie u
BonbLune), rpynnbl (rnaBHas u noboyHas).

CmpoeHue amoma u [lepuodu4veckulli 3akoH M. U. MeHOeneesa. ATom —
CnoXxHasi Yactvmua. SAapo (MpOTOHbI M HEWTPOHbI) N AnNeKTpoHHass obonoyka. M3oTonbl.

CTpoeHune anekTpOHHbIX 000fI04eEK aTOMOB 3fIEMEHTOB Manbix nepnogoB. OcobeHHOCTH
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lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx



m KMPK BIrAP® ®I'60Y BO «KI'MY»

®ann: MO — 15.02.12.0Y[0.12.1.PNT__ | ECTECTBO3HAHVE (XUMWS) [C.11/39

CTPOEHMSA 3NEKTPOHHbLIX 060N0YEK aTOMOB 3M1EMEHTOB G0oNbLUMX NEPMOAOB (NepexoaHbIX
anemeHToB). [MoHATNE 06 opbutanax. s-, p- n d-opbuTtanu. SnNeKTpoHHbIE KOHUrypaumm
aTOMOB XMMWNYECKNX INIEMEHTOB.

CoBpemeHHas dopmMyrnmpoBka Mepuognyeckoro 3aKoHa. 3Ha4eHune
lMepuogunyeckoro 3akoHa u [lepnoonyeckonm CUCTEMbI XUMWUYECKUX anemeHToB [1. W.
MeHgeneeBa Anst pasBuUTUS HAYKN U NOHUMAHNA XUMUYECKOW KapTUHbI Mypa.

HdemoHcmpauyuu

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

AnHamnyeckne Tabnuubl 4nsa mogenupoBaHna lNepnognyeckomn CUCTEMBI.

OnekTpm3auma Ten u Ux B3anMOAENCTBME.

JlabopamopHbIl onbim

MopgenunpoBaHue noctpoeHuns lNMepunognyeckon Tabnuubl XMNYECKNX SNEMEHTOB.

lpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
PagnoaktmBHOCTb. Mcnonb3oBaHMe paguoakTUBHBLIX WM30TOMOB B TEXHUYECKUX LIENSX.
PeHTreHOBCkOE U3nyyeHMe U €ro  UCMofb30BaHME B TEXHUKE WU MeguuMHE.
MogennpoBaHue Kak MeTod NPOrHO3MpoOBaHUSA CUTyauum Ha NpoOn3BOACTBE.

1.3. CTpoeHue BeLlecTBa

MoHHaa xummnyeckas cBsA3b. KaTnoHbl, nx obpasoBaHMe M3 aTOMOB B pesyrbTarte
npouecca okucrneHusa. AHMOHBbI, nx obpasoBaHMe M3 aTOMOB B pes3ynbTaTe npouecca
BOCCTaHOBNEHUS. VIOHHaa CBA3b KaK CBA3b MeXAdy KaTMoHaMW M aHWMOHaMu 3a cyeT
3AMEeKTPOCTaTUYECKOrO NpUTSXKeHUs. Knaccudukaumsi MOHOB: MO COCTaBy, 3HaKy 3apsaa,
HanuMuuio rmagpaTHon 06ono4vkn. MoHHbIe KpucTannuyeckne pewletkn. CBOMCTBA BELLECTB
C MOHHbIM TUMOM KPUCTaNNIMYECKON PELLETKMN.

KoBaneHTHas xumunyeckasa cBA3b. MexaHn3m obpa3oBaHWsi KOBANEHTHON CBS3M
(0bMEHHbIN 1 OOHOPHO-aKUENTOPHbIN).  DNeKTpooTpuuaTenbHOCTb.  KoBaneHTHble
nongapHass u HenonsipHas cBA3W. KpaTHOCTb KoBaneHTHoW cBA3n. MonekynspHble wu
aTOMHble KpucTannuyeckmne peleTtkn. CBONCTBa BELLECTB C MOSIEKYNISAPHBIMU U aTOMHbIMU
KpUCTanMyeckummn peLleTkamu.

MeTtannunyeckasa cBA3b. MeTannuyeckas Kpuctannuyeckass peweTka U
MeTannumyeckas xummyeckas csa3b. dusnyeckne cBOMCTBa MeTansos.

ArperaTHble COCTOSIHUA BelecTB U BoAopoAHas CBA3b. [Bepaoe, Xuakoe u
razoobpasHoe coCTosiHMA BewecTB. [lepexon BewectBa M3 OOHOMO arperaTHoro

COCTOsIHWS B Apyroe. BogopoaHas cBs3b.
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Uuctble BewectBa M cmecu. [loHATME O cmecn BelwecTB. [OMOreHHble wu
reteporeHHble cmecu. CoctaB cmecen: obbeMHast 1 MaccoBast 4OSIM KOMIMOHEHTOB CMecH,
MaccoBas 4ons NpuMecen.

OucnepcHble cuctembl. [oHATME O aucnepcHon cucteme. [ucnepcHaa dasa u
aucnepcuoHHas cpepa. Knaccudukauma gmcnepcHblx cuctemM. [NoHATUE O KOMNMOWUOHbIX
cucremax.

HdemoHcmpauyuu

Mogernb KpucTanMyeckon peLueTkn xnopuaa Hatpus.

O6pasubl MMHEpPAsioB C MOHHOW KpUCTanIMYeckon peLleTKon: KanbumTa, ranuta.

Mogenun Kpuctannuyeckux pelleTok «Cyxoro nbga» (unv noga), anmasa, rpadgura
(vnu kBapua).

Mpnbopbl Ha XMUOKUX KpUCTannax.

O6pasubl pasnu4yHbIX AUCNEPCHbIX CUCTEM: 3MYSMbCUW, CYCMNEH3UW, al3po3orien,
refnemn n 3onemn.

Koarynsauus.

CuHepesuc.

A dekt TuHaans.

JlabopamopHbie orbimbi

MpurotoBneHue cycneHsnn kapboHaTa Kanbums B BOAE.

lMony4eHne amMynbCn MOTOPHOrO Macna.

O3sHakomrieHve co cBOMCTBaAMM AUCMEPCHBIX CUCTEM.

lMpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3J1eMeHMbl COOep)KaHUsl.
MonspHOCTE CBA3M M MONSAPHOCTbL Monekynbl. KoHaeHcauus. TekyyecTb. Bo3sroHka.
Kpuctannusauus. Cybnumaums n gecyonmmaums. AHomanmm guanyeckmx CBOWCTB BOAbI.
Kugkne kpuctannbl. MuHepanbl U ropHble NOpPoAbl Kak NPUPOAHbIE CMECU. OMYSbCUU U
cycneHsun. 3onum (B TOM vncne asposonn) n renun. Koarynsaums. CuHepesuc.

1.4. Boga. PacTBopbl. dneKkTponutuyeckas guccoumaums

Bopa. PactBopbl. PactBopeHue. Bopga kak pacrtBopuTenb. PacTBOpUMOCTb
BellecTB. HachblWweHHble, HeHacblWweHHble, MNepechbileHHble pacTBOpPbl. 3aBUCUMOCTb
pPacTBOPMMOCTU ra3oB, XXUOKOCTEN U TBEPAbIX BELLECTB OT pasfiMyHbIX (PaKkTopOB.

MaccoBasa gonsi pacTBOpEeHHOro BeLecTBa.

dnekTponuTuyeckaa  aguccouuaumsa.  ONEKTponuTbl U HESNEKTPOUTHI.
onekTponuTnyeckas amccoumaums. MexaHn3ambl 3NEKTPONUTUYECKON Auccoumaumm Ons

BewectB C  pa3findHbIMUA TUNamu XUMUYECKON CBA3N. rVI,D,paTVIDOBaHHbIe n
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HerngpaTtMpoBaHHble MOHbl. CTeneHb anekTponuTnyeckon aumccoumauun. CunbHble W©
cnabble anekTponuTbl. OCHOBHbIE MOIOXEHUA TEOPUN INEKTPONUTUYECKON aMCcoLmaLni.
KncnoTbl, OCHOBaHMSA 1 COMY Kak 3N1EKTPOSNNTDI.

HdemoHcmpauuu

PacTtBOoprMOCTb BeLecTB B BoAeE.

CobupaHne rasoB METOLOM BblITECHEHUS BOAbI.

PacTtBopeHue B Boie CEPHOM KUCMOTbI U CONEN aMMOHUS.

O6pasubl KpuctannornapaTos.

M3rotoBneHne rmncoBon NOBS3KK.

McnbiTaHne pacTBOPOB  9NEKTPOSIMTOB M HEJNEKTPONUTOB  Ha  npegmert
anccoumaumn.

3aBMCUMOCTb CTEMEHWN 3JNEKTPONUTUYECKON AMUCCOLMaLMM YKCYCHOM KUCNOTbl OT
pa3basneHnsa pacTeopa.

[BMKeHne OKpaLleHHbIX MOHOB B 3SIEKTPUYECKOM Morsie.

lMpurotoBneHne xXecTkon BOAbl U YCTPaAHEHNE €€ XKECTKOCTU.

NOHUTBI.

O6pasubl M1MHeparbHbIX BOL Pa3fIMYHOIO Ha3HayYeHus.

lpakmu4eckoe 3aHssmue

MpurotoBneHne pacTBopa 3aJaHHON KOHLIEHTpaLWUW.

lMpochunbHbie u npogheccuoHaslbHO 3Ha4YuMble 3J/1eMeHMbl COOepP)KaHUS.
PactBopeHne kak (m3nKo-XxMMmmnyeckui npouecc. Tennosble addekTbl Npu pacTBOPEHUN.
Kpuctannormgpatbl. PeweHne 3agady Ha MaccoByl [OM0 pacTBOPEHHOrO BeLlecTBa.
MpumeHeHne Boabl B TEXHMYECKMX Lensax. XXecTkoCTb BoAbl U CNOcoObl ee yCTpaHEHUS.
MwuHeparnbHble BOAbI.

1.5. Knaccudmkauma HeopraHM4eCKnx coeguHeHUn n nX CBOMCTBa

Kucnotbl u ux cBonctBa. KNCMOTbl Kak 3neKkTponuTbl, UX Knaccudukaums no
pasnuyHbIM  nNpu3Hakam. XuUMWYeckne CBOWCTBA  KUCNOT B  CBeTe  Teopumn
anekTponutudeckon guccounaumm. OcobeHHOCTM B3aMMOAENCTBUS KOHLEHTPUPOBAHHOM
CEPHOWN N a30THOM KMUCNOT ¢ meTannamu. OCHOBHbIE CNOCOObI MOYyYEHUS KUCMOThI.

OcHoBaHuA u ux ceoncTBa. OCHOBaHUS KaK ANEKTPONUTDI, UX Kaccudgukaumsi no
pPasnuYHbIM  rMpu3Hakam. XuUMUYECKMe CBOMWCTBA OCHOBaHMA B CBeTe Teopumu
ANEKTPONNTUYECKON auccoumaumn. PasnoxeHne HepacTBOPUMbBIX B BOAE OCHOBAHWUMN.
OcHoBHble cnocobbl NOyYEeHUS1 OCHOBAHWNA.

Conn n ux cBomuctBa. Conum kak anektponutbl. Conu cpegHwe, Kucnble U
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OCHOBHble. XuUMMYeckne CBOWCTBA COMeM B CBETE TEeopun INEKTPONUTUYECKON
anccoumaumn. Cnocobbl nonydeHus conen. Mmaponua conemn.

Okenabl m ux cBouctBa. Coneobpasywowme M Heconeobpasyrwme OoKcuabl.
OcHoBHblE, amMOTEPHbIE U KUCNOTHbIE OKCUAbl. 3aBUCMMOCTb XapakTepa okcuga oOT
cTeneHn okucrneHus obpasylowero ero Metanna. XuMUMYECKME CBOWCTBA OKCUMAOB.
lMony4eHne oKcMaoB.

HdemoHcmpauyuu

B3anmogencTene a3oTHOM N KOHLLEHTPUPOBAHHOW CEPHOM KUCNOT C MeTannamMmu.

"opeHune gochopa n pacTBopeHme NpoayKTa ropeHns B BoAeE.

MonyyeHue n ceoncTBa amoTEPHOro rMapokeuaa.

HeobpaTtumbin rugponms kapbunga kanbumsi.

O6paTuMbi rMaponM3 conemn pasnuyHoro Tuna.

JlabopamopHbie onbimbi

McnbiTaHme pacTBOPOB KUCMOT MHANKATOPaMM.

BsaumopaencrTeme meTtannoB C KUCIIOTaMMU.

B3saumopgencTeme KUCNoOT C OKCuaamm MeTarnmnos.

B3anmogencTaune KMCnoT C OCHOBaHUSAMM.

B3anmopencTeme KMCnoT C CONnsAMM.

McnbiTaHne pacTBOPOB LLENoYen HANKaTopamm.

B3aumopgencreume weno4yen ¢ Consamu.

PasnoxeHne HepacTBOPUMbIX OCHOBaHWA.

B3anmopencteue conen ¢ metannamMmu.

B3anmopgencTteue conen apyr ¢ Apyrom.

M'maponus coneun pasnMyHoOro Tuna.

lNpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MpaBuna pas3baBneHnss CepHOM KUCNOTbl. Mcnonb3oBaHMe CEpHOM  KUCAOTbl B
NPOMBbILNEHHOCTU. EfQKue wenoyn, nx ucnonb3oBaHMe B NPOMBbILLNIEHHOCTU. MaweHasn u
HerawleHas U3BecCTb, UX NPUMEHEHNEe B cTpouTenbcTBe. [vnc n anebacTtp, runcoBaHue.
MNoHsTne o pH pacTtBopa. KucnoTtHas, wenoyHasa, HenTpanbHasa cpega pacTBOpPOB.

1.6. Xummnyeckue peakumm

Knaccudcgmkauma xummmyeckux peakumn. Peakuum coeauHeHusi, pasnoXeHus,
3amelleHuns, obmeHa. Katanutudeckne peakummn. Obpatmmble U HeobpaTUMbIE peakLuumu.
[[OMOreHHble U reTepOreHHble peakunmn. IK30TePMUYECKNE U IHOOTEPMUYECKNE pPEaKLMN.

TennoBon adpdeKT XMMUYECKNX peakumn. TepMoxmmMmmyeckmue ypaBHeHUS.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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OKMCNUTENbHO-BOCCTAaHOBUTESbHbIE peakuum. CteneHb OKMCIEHUS.
Oxkucnutenb 1 BoccTaHoBneHwe. BoccTtaHoBuTEnb U OKuUcreHne. MeToa 3neKTpOHHOro
BGanaHca ans cocTtaBreHns ypaBHEHUA OKUCIIMTENBHO-BOCCTAHOBUTESbHbBIX PeaKLm.

CKOpPOCTb XMMMYECKUX peakuun. [MOHATME O CKOPOCTU XUMMUYECKUX peakuni.
3aBNCUMOCTb CKOPOCTU XMMUYECKUX peakumn OT pasfnUyHbIX (akTopoB: Mpupoabl
pearmpyoLmx BELLECTB, nx KOHUEHTpaLmu, TemnepaTtypbl, NOBEPXHOCTH
COMPUKOCHOBEHUS U UCMONb30BaHNA KaTanm3aTopos.

O6paTnmocTb XumMm4yeckux peakumn. ObpaTumble M HeobpaTuMble peakumw.
Xnmunyeckoe paBHOBeCHE U CNOCODbI ero CMeLLEeHMS.

HdemoHcmpauuu

Mpumepbl HeobpaTUMbIX peakumn, nayuwimx ¢ obpasoBaHueM ocajka, rasa wunu
BOAbI.

3aBMCUMOCTb CKOPOCTU peakuumn oT NpUMpoabl pearnpyrowmx BeLecTs.

BsaumopencTemne pactBOpOB CEPHOM KUCMNOTbI C pacTBOpamMu TUocynbgarta HaTpus
pasnUYHOM KOHLEHTpaunn n Temnepartypsbi.

Moaenb KunsLwero cros.

3aBMCUMOCTb CKOPOCTU XMMMUYECKOW peakumm OT MPUCYTCTBUS KaTanusatopa Ha
npuMepe pasnoXeHUs Mepokcuaa Bogopoda C MOMOLWbLID AMOKCMAA MapraHua wu
KaTtanasbl.

Mogenb anekTponusepa.

Mopenb anekTpOnNn3HON BaHHbI A5 NONYyYeHUS antoMUHUS.

Mopfenb KOMOHHbI CMHTE3a aMmMuaka.

JlabopamopHbie onbimbi

Peakuna 3amelleHns meam xXenesom B pacTBOpe MeOHOro Kyrnopoca.

Peakuuun, ngyume c obpasoBaHmem ocagka, rasa unum sogpl.

3aBMCUMOCTb CKOPOCTU B3aMMOLEWNCTBUS CONSHOW KUCIOTbl C MeTannamu OT uX
npupoabl.

3aBMCMMOCTb CKOPOCTU B3aMMOLENCTBUS LUHKA C CONAHOM KUCIOTOM OT ee
KOHUEHTpauun.

3aBMCUMOCTb CKOPOCTU B3aumogenctesunsa okcmaa megm (ll) ¢ cepHon kucnotom ot
TemnepaTypbl.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)XKaHUsl.
MoHATMEe 00 oanekTponude. JONEKTPONM3  pacnnaBoB. OMEKTponM3  pacTBOPOB.

OnNeKTPoONUTUYECKOe MonydeHne anioMuHus. pakTudyeckoe MNpPUMEHEHWE 3NeKTponun3aa.
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ManbBaHonnacTtuka. ManeBaHocTerns. PapmHnpoBaHme LBETHBIX MeTannos.

Katanus. [omoreHHble W reTeporeHHble  katanusatopbl.  [1pomMoTOpbl.
KaTanutnyeckune agbl. IHMMouTopbl.

MponsBoaCcTBO aMMumaka: Cbipbe, annapaTypa, Hay4YHble NPUHLMNbI.

1.7. MeTannbl n HemeTannbl

MeTtannbl. OCO6EHHOCTN CTPOEHUS aTOMOB K KpuctannoB. ®Pusnyeckne cBoncTea
MeTannos. Knaccudpukaumna metannos no pasnuyHbIM npuaHakam. XuMmnyeckme CBOUCTBa
MEeTansoB. QNEKTPOXMMUYECKN pAS HanNpskeHnn meTtannos. Metannotepmus.

O6bwme cnocobbl  nonydeHnss  meTannoB. [loHATME O  MeTannypruw.
MupomeTannyprus, ruagpomeTannyprus u anektpometannyprud. Cnnasbl YepHbie WU
UBETHbIE.

HemeTtannbl. OcCo6eHHOCTM CTPOEHMS aTOMOB. HemeTannbl — NpocTble BeLlecTBa.
3aBNCMMOCTb CBOWCTB rafioreHoB OT MWX [OSfIOXKEeHUss B Nepuoamnyeckon cucteme.
OkucnutenbHble M BOCCTAHOBUTENbHbIE CBOWCTBA HEMETANSIOB B 3aBMCUMOCTM OT WX
NONOXEHUNA B psAY aNeKTpooTpuLaTeibHOCTH.

HdemoHncmpauyuu

Konnekums meTtannos.

BaaumopencTemne meTtansnosB ¢ HemeTannamm (kenesa, LWMHKa 1 antoMUHUS C CEPOM,
antoMNHNS C NOOM, CypbMbl C XSTOPOM, FOPEHME Xeresa B Xrope).

"lopeHne meTannos.

AnOMUHOTEPMUA.

Konnekuusi HemeTtannoB. [opeHne HemeTannoB (cepbl, ocdopa, yrng).
BbITeCHEHNE MeHee aKTMBHbIX rasioreHoOB M3 pacTBOPOB MX cofien Gonee akTUBHbIMU
ranoreHamu.

Mopgenb NpOMBbILNIEHHON YCTAaHOBKWN A5 MPOM3BOACTBa CepHON Kucnotbl. Mogenb
neun ans obxura msBecTHsaka. Konnekuun npoaykumi CUIMKATHOM MPOMbILLIIEHHOCTU
(ctekna, bapdopa, hasgHca, uemMeHTa pasfnyHbIX MapokK 1 ap.).

JlabopamopHbie onbimbi

3akarka n oTnyck ctanw.

O3HakomMmIieHne co CTPYKTypammn ceporo u 6enoro vyryHa.

PacnosHaBaHue pya xeneasa.

lIpakmu4eckue 3aHsIMuUs

Mony4eHue, cobupaHune n pacnos3HasaHue rasos.

PelwweHne AKCnepunMeHTarnbHbIX 3a4au.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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lMpoghunbHble u npogheccuoHasibHO 3Ha4YuMble 351eMeHMbl COOepXXaHUSI.
Kopposnss meTannoB: XxXumudeckas W SfeKTpoxMMmudeckas. 3aBUCMMOCTb CKOPOCTU
KOppOo3nn OT YCNOBUK OKpyxatowen cpedbl. Knaccudukaumsa kopposun meTtannos Mo
pasnu4yHbiM NpmaHakam. Cnocobbl 3almThl METANMOB OT KOPPO3UN.

[Mpon3BoaCcTBO YyryHa 1 ctanu.

MonyyeHne HemeTannoB pPaKUMOHHOW TMEPEroHKOM XWOKOro BO3dyxa U
3NEeKTPONM30oM pacTBOPOB UMM pacnsiaBoB fEKTPONUTOB.

CvnukaTtHasi NpoMbILLNEHHOCTb. MPON3BOACTBO CEPHOW KUCTOThI.

2. OPTAHUYECKAA XUMUA

2.1. OCHOBHble MNOHATUA OpPraHUYEeCKOM XUMUM U Teopuss CTPOEHUA
OpraHu4YecKkmnx coeauHeHun

NMpeameT opraHnyeckon XMmum. [pnpogHble, UCKYCCTBEHHbIE N CUHTETUYECKNE
opraHuyeckne BewecTtsa. CpaBHEHME OpraHMYeCKNX BELLLECTB C HEOPraHUYEeCKUMN.

BaneHTHOCTb. XuMW4Yeckoe CTPOEHME KaK MopsgoK COeAUHEeHUs aTOMOB B
MONEKYIbl MO BaNEHTHOCTMW.

Teopusa cTtpoeHusi opraHmyeckux coeamHeHun A. M. bBytnepoBa. OcCHOBHble
NMOMOXEHNA TEOPUN XUMWUYECKOro CTpoeHusi. M3omepusi 1 um3omepbl. XUMUYECKMe
dopMy-nbl U MOAENN MOSEKYS B OPraHN4eCKon XMMUWN.

Knaccucdpukauma opraHmyecknx BewectB. Knaccudukaums BewecTtB Mo
CTPOEHUIO YrMNEepoaHOro ckerneta WM HanuMuuio QYHKUMOHamNbHbLIX rpynn. Fomonorn wm
romororus. Hayana HomeHknatypsl [IUPAC.

Knaccudgmkaumsa peakuumm B opraHmy4eckom xumuu. Peakumm npucoeamHeHus
(rmaopupoBaHus, ranoreHMpoBaHus, rMaporanoreHnpoBaHus, rugpatauum). Peakuun
oTwenneHna (gervapupoBaHus, LernaporanoreHnpoBaHud, gerngpartauuun). Peakuyuu
3amelleHus. Peakumn nsomepmsaumn.

HdemoHcmpauuu

Mogenu Mmonekyn roMmosoroB U M3OMeEPOB OPraHNYECKUX COEANHEHUN.

KayectBeHHOe oOOHapyxeHue yrnepoga, BoAopoda MW Xxfopa B Mosfiekynax
OpraHN4Yecknx CoeanHeHuNn.

JlabopamopHbIl onbim

M3rotoBneHne mogenen MoneKkys opraHM4yecknx BeLlecTB.

lMpoghunbHbie u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.

MoHsATME o cybcTpaTe 1 peareHTe. Peakumm okMcneHns 1 BOCCTaHOBEHUS OpraHUYecKmX

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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BewecTB. CpaBHeHMe Knaccudukauum coeavHeHUn W Knaccudukauum peakumin B
HeopraHM4YecKon 1 OpraHNYeCcKon XMMnn.

2.2. YrneBogopoabl U X NPUPOAHbIE UCTOYHUKHU

AnkaHbl. AnkaHbl: rOMOMOrMYecKUn psg, U30OMepUss U HOMEHKNaTypa arkaHoB.
XnMmunyeckme CBOWCTBa asfikaHOB (MeTaHa, 3TaHa): ropeHue, 3aMelleHue, pasrnoxeHue,
aerngpvpoBaHue. NpumeHeHne ankaHoOB Ha OCHOBE CBOWCTB.

AnkeHbl. OTUNeEH, ero nosnyyYyeHne (germgpupoBaHvemM ataHa, Aenonumepusaumnen
nonmaTtuneHa). Fomonornvyecknin psg, N3omMepusi, HoOMeHKNnaTypa arnkeHoB. XUMUYecKue
CBOMCTBA 3TUMEHAa: ropeHne, KadyecTBeHHble peakuuun (obecLBeynBaHne GPoOMHON BOAbI U
pacTtBopa nepMaHraHarta kanus), rmgpataums, nonmmepusaums. NpumeHeHne atTuneHa Ha
OCHOBE CBOWCTB.

OneHbl n Kay4dyku. NoHATME O AMeHax Kak yrnesogopodax C ABYMS ABOWHbIMU
cBasamn. ConpsbkeHHble AueHbl. Xumuyeckue cBoucTBa OytagueHa-1,3 n umsonpeHa:
obecuBeunBaHve OpoOMHOW BOAbI W MNONUMEpMU3auus B Kayyyku. HaTypanbHbii ¢
CUHTETUYECKNe Kayyyku. PeanHa.

ANKWHBI. AueTuneH. Xnmunyeckme cBoWcTBa aueTuneHa: ropeHue,
obecuBeunBaHne OpomMHOM BOAbl, MPUCOEAMHEHWW XNOPOBOAOPOLA W ruapaTauus.
MpumeHeHne aueTuneHa Ha ocHoBe CBOMCTB. MexknaccoBasa nsomepusi ¢ ankagmeHamu.

ApeHbl. BeH3on. Xumunyeckne cBonctBa beH3ona: ropeHne, peakunmn 3ameLleHus
(ranoreHupoBaHue, HUTpoBaHue). NpnmeHeHne 6eH3ona Ha OCHOBE CBOWNCTB.

MpupoaHble UCTOYHUKMU yrneBoaopoaoB. [pnpogHbIn ra3d: coctas, NpUMeEHeHue
B KayecTBe Tonnuea.

Hed1b. CoctaB n nepepabotka HedTu. [NeperoHka HedpTH. HedpTenpoaykThl.

HdemoHcmpauuu

lOpeHne meTaHa, aTuneHa, aueTuneHa.

OTHoweHne MeTaHa, aTuneHa, auetTuneHa n 6eH3ona K pacTtBopam nepmMaHraHarta
Kanna n 6pomHon Boae.

MonyyeHue aTuneHa peakumen germaparauun ataHona, auetuneHa — ruaposnim3om
kapbuga kanbuusi.

PasnoxeHue kKaydyka npu HarpeBaHWW, UCMNbITaHWE MNPOOYKTOB pPasrioXeHus Ha
HenpeaenbHOCTb.

Konnekumsa obpasuos HepTn 1 HedTenpoaykTos. Konnekuma «KameHHbIN yronb u
NpOoAYKUUSA KOKCOXMMUYECKOrO NMPOon3BOACTBaY.

JlabopamopHbie onbimbi

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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OsHakomneHue ¢ konnekumen obpasLoB He T 1 NPOAYKTOB ee nepepaboTku.

O3sHakomreHue C Konnekumen kayyqykoB 1 obpasuamm nsgenum n3 pesuHoi.

lMpoghunbHble u npogheccuoHaslbHO 3Ha4YuMble 3/IeMeHMmbl coOepiKaHusi.
Mpasurno B. B. MapkoBHukoBa. Knaccudukauusa n HazHavyeHue KaydykoB. Knaccudukaums
N Ha3HayeHue pe3uH. BynkaHusauma kaydyka.

MonyyeHne aueTuneHa nNMpPoOnM3oM MeTaHa U kapbuaHbiM criocobom. Peakums
nonumepusaunmn suHunNxnopuga. NMonuBMHUNXoOpua U ero npumeHeHue. Tpumepusaums
aueTuneHa B 6eH30n.

MoHatne o6 akcTpakumn. BoccTaHoBneHve  HUTpoGeH3ona B aHWUIIUH.
"omonornyeckun psag apeHoB. Tonyosn. HuTpoBaHue Tonyona. TpoTus.

OCHOBHble HanpasneHns NPOMBbILLNIEHHOW NepepaboTKn NPMPOLHOro rasa.

MonyTHbIN HeTAHOM ra3, ero nepepaboTka.

lMpouecchl NPOMbILWNEHHON NepepaboTKn HEPTUN: KPEKUHT, pudopMuHr. OKTaHoBOE
4ncno 6eH3HOB 1 LIeTaHOBOE YUCIIO AN3erbHOro TonnmBea.

Kokcoxmmmnyeckoe Npon3BoOACTBO M €ro NpoayKLums.

2.3. Kucnopopacopepxawme opraHu4eckme coeguHeHus

CnupTbl. [lonyyeHne aTaHona 6poxeHMeM T[fKO3bl UM ruapaTaumen aTureHa.
M'mapokcunbHaa rpynna Kak OyHKuuoHanbHas. [MoHATMEe O npeaenbHbIX OAHOATOMHbIX
cnvptax. XMMuMyeckMe CBOWCTBa 3TaHoOMa: B3auMogencteuMe C Hatpuem, obpasoBaHue
NPOCTbIX U CMOXHbIX 3PMpPOB, oKUcneHve B anbaerng. NpumeHeHne aTaHona Ha OCHoBe
CBOWNCTB. ANKOronnmam, ero nocrneacTBus Ang opraHMamMa YyernoBeka v npeaynpexaeHue.

MuuepnH Kak npeacTtaBUTENb MHOrOATOMHbIX CNMPTOB. KadecTBeHHas peakuuns Ha
MHOroaToMHble cnnpThl. NMpMeHeHne rnuuepuHa.

PeHon. dusmyeckne n xmmmyeckne ceoncTea eHona. BaanmHoe BnvsHne atomoB
B Monekyne deHona: B3auMOAEWCTBME C TMAPOKCUMAOM HATPUA M a30THOM KUCHOTOW.
NpumeHeHne doeHona Ha OCHOBE CBOWUCTB.

Anbpermabl.  [loHaTve o6  anbgermpgax.  AnbgervgHaa — rpynna  Kak
dyHKUMOHanbHaa. dopmanbgern U ero CBOWCTBA: OKUCIIEHWE B COOTBETCTBYIOLLYIO
KMCNOTY, BOCCTAHOBMEHME B COOTBETCTBYWOWMN cnupT. [lonyyeHne anbgerngos
OKUCINEHNEM COOTBETCTBYIOLNX cnNpPTOB. lNpumeHeHne ¢hopmanbaernga Ha OCHOBE €ro
CBOWCTB.

Kap6oHoBble kucnotbl. [loHATME O kapboHoBbIX kucnotax. KapbokcunbHas

rpynna kak dyHKuMOHanbHasi. [omornormyeckuii psig  npeaenbHblX  OAHOOCHOBHBIX

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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KapboHOBbIX kucnoT. [lonyyeHne KapOOHOBbLIX KWUCMOT OKUCIEHMEM  anbOernaos.
XnMmnyeckme CBOMCTBA YKCYCHOM KMCAOTbI: 06Lmne CBOMCTBA C MUHEpPanbHbIMU KMCOTaMK
N peakuuns atepudmkaumun. NpMmeHeHne yKCyCHOM KMCMNOTbl HAa OCHOBE CBOWCTB. Bbicwine
XUPHbIE KUCNOTbI Ha NpuMepe NanbMUTUHOBOW U CTEAPUHOBOM.

CnoxHble 3cupbl M Xupbl. [lonyyeHne CroXHbIX 9UPOB peakumen
aTepudukaumm. CnoxHbole adupbl B npupoge, UX 3HadveHue. [puMeHeHne CroXHbIX
3oMpOB Ha OCHOBE CBOWNCTB.

Kupbl kak cnoxHble adupbl. Knaccudukauusa >XMpoB. XMMUYEcKMe CBOWCTBa
XWPOB: MAPONU3 U TMAPUPOBaAHME XUOKUX XUPOB. [MpUMEHeHMEe >XUPOB Ha OCHOBE
cBouncTB. Mbina.

YrneBoabl. YrneBoabl, UX Knaccugukaumsi: MoHocaxapuabl (rnoko3a, gpykrosa),
Ancaxapuabl (Caxapo3sa) u nonucaxapuabl (Kpaxman u Lenntonosa).

[Mnioko3a — BewecTtBO C [ABOWCTBEHHOW (yHKUMEHW — anb4ernaocnupr.
XnMunyeckme CBOMCTBA [IHOKO3bl: OKUCIEHNE B MIOKOHOBYHKO KUCAOTY, BOCCTaHOBIIEHNE B
copbuT, cnnptoBoe BpoxxeHue. NpuMeHeHne rmniKo3bl HA OCHOBE CBOWCTB.

3HayeHune yrneBofoB B XXMBOW NpuUpoae M Xun3Hu venoseka. [MoHATME O peaKumsax
NOSIMKOHAEHCAUMM U rMaponusa Ha npuMmepe B3aMMONpeBpalleHUn: [IKo3a <«
nonmcaxapua.

HdemoHcmpauuu

OkucneHve cnupTa B anbgerng.

KayecTBeHHble peakunm Ha MHOrOaTOMHbIE CMPTHI.

PactBopumocTb ¢oeHona B BoAe npu oObl4HOW TeMnepaType U HarpeBaHuu.

KayecTBeHHble peakumn Ha hbeHon.

Peakuna cepebpsaHoro sepkana anbgerngos W ritoKo3bl.

OkucneHve anbgernaoB M rOKO3bl B KACMOTY C NoMoLblo rmgpokenga meam (I1).
KayecTBeHHas peakumsi Ha kpaxman. Konnekuus acpmpHbIx macen.

JlabopamopHbie onbimbi

PacTtBopeHue rnuuepuHa B BoAe 1 B3aMmoaencTene ¢ rugpokeungom meam (I1).

CBowncTBa YKCYCHOM KNCAOThI, 06LLMe Co CBOMCTBaMN MUHEPASbHbIX KMCHOT.

[loka3aTenbCTBO HENpeaenbHOro Xxapakrepa XuaKoro xupa.

B3avmopericTBue rmoko3bl U caxaposbl ¢ rugpokengom meam (I1).

KayecTBeHHas peakuusi Ha kpaxmarn.

lMpoghunbHblie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUsl.

MeTunnosbin CnnpT N ero ncnosrnb3oBaHne B Ka4eCtBe XMMNYECKOIo Cblpb4. TOKCUMYHOCTb

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MeTaHona un npasuna TexHukn 6e3onacHoCTn npu pabote ¢ HUM. DTUNEHIMMKOMb U ero
npuMeHeHne. TOKCMYHOCTb ATUSEHTIIMKONSA U NpaBuna TeXHWKM B6esonacHocTn npu pabote
C HUM.

Mony4eHne ceHona 13 NPoaYKTOB KOKCOXMMUYECKOrO Npon3BoacTBa 1 n3 6eHsona.

MonukoHaeHcaums dopmanbgernga ¢ geHoriom B eHonodgopmanbaeruaHyto
cmony. Auetanbgerng. NoHsTME O KeToHax Ha npumepe aueToHa. [NpuMmeHeHne aueToHa
B TEXHUKE U NPOMbILLNIEHHOCTH.

MHoroo6pasne kapboOHOBbIX KUCIOT (LUaBENEBOM KUCMNOTbl Kak [BYXOCHOBHOM,
aKpunoBOWM KUCIOTbl Kak HenpeaensHon, 6eH30MHOM KUCNOTbI KaKk apoOMaTUYeCKOn).

lMneHkoobpasywwme macna. 3ameHa XUPOB B TEXHUKE HEMNULIEBBLIM CblPbEM.
CuHTeTMYeckue moroLme cpeacTaa.

Mono4Hokucnoe 6poxeHue rnwko3bl. KucromonoyvHble npoaykTel. CunocoBaHue
KopMOB. HuTpoBaHue uenntonosasl. MMpoKCunmH.

2.4. AzoTcoaepxawme opraHuyeckme coeguHeHus. NMonumepsl

AMuHbI. loHATME 00 amuHax. Anudatvyeckme amuHbl, MX Knaccudukauus u
HOMeHKnaTypa. AHWNWH KakK opraHuyeckoe OCHoBaHue. [lonyyeHne aHunNMHa w©3
HUTpobeH3ona. NpumMeHeHne aHUnMHa Ha OCHOBE CBOUCTB.

AMMHOKUCIOTbI. AMWHOKUCIIOTBI  KaK  aMdOTepHble  AUYHKLMOHAmNbHbIE
opraHuyeckne coevHeHus. XUMu4eckne CBOMCTBA aMMHOKMUCIIOT: B3auMMOOEWCTBUE C
LLlenoYamMu, KACIoTaMn 1 gpyr ¢ Apyrom (peakuusi nonvkoHaeHcaumn). MNentngHas cBsasb
W nonunenTuabl.

MpumeHeHne aMMHOKMUCNOT Ha OCHOBE CBOWCTB.

Bbenkun. [lepBunyHas, BTOpUYHAA, TpeTUYHaAs CTPYKTYpbl OenkoB. Xumuyeckue
cBoncTBa OenkoB: ropeHue, AeHaTypauus, rmgponus, UuBeTHble peakumn. bronornyeckme
dyHKUUKN Bernkos.

Monumepsbl. Benkn n nonnucaxapuabl kak Guononumepsl.

Mnactmaccel.  [lonyyeHne  nonumepoB  peakuMen  nonumMepusaumm  wn
NosIMKOHAEHcaunn. TepmonnactuyHble " TepMopeaKkTUBHbIE nnacTmaccsl.
lMNpencraBuTenn nnacrmacc.

BonokHa, ux knaccudukaumsa. lNonyyeHme BonokoH. OTAeNbHbIE NpeacTaBmMTenn
XUMUYECKMUX BOJTOKOH.

HdemoHcmpauuu

Bsaumogencreme ammmaka m aHunmMHa ¢ ConsiHoOm KNCNoTOMN.

Peakuus aHunmHa ¢ 6poMHON BOAOMN.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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[lokasaTenbCTBO HaNN4Msa yHKUNOHANbHbLIX FPynn B pacTBOpax aMMHOKUCHOT.

PacTtBopeHue n ocaxgeHue 6ernkos.

LiBeTHble peakuumn Genkos.

"opeHne NTu4bero nepa n LWepPCTAHON HUTW.

JlabopamopHsbie onbimbi

PactBopeHne 6enkoB B BoAE.

O6HapyxeHne 6enkoB B MOSIOKe U MACHOM ByrboHe.

[eHaTypaumna pacTtBopa ©6enka KypuHOro smnua CcrnvpToM, pacTBopaMum COnen
TSOKENbIX

MEeTanmoB 1 NPU HarpeBaHU.

llpakmu4eckue 3aHsMus

PeweHne aKkcnepuMeHTanbHbIX 3a4ay Ha UWOEHTUMUKAUMIO  OpraHUYeckux
COE€NHEHMNN.

PacnosHaBaHme nnacTmacc 1 BOSOKOH.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4yuMble 3J51eMeHMbl COOepP)KaHUS.
AmMuHOKanpoHoBasa kucnota. KanpoH kak npegctaButenb MNOMMAMUOHBLIX  BOJIOKOH.
Mcnonb3oBaHne rugponusa 6enkoB B MpOMbIWEHHOCTU.  [lonuBuHUNXNopua,
nonuteTpadpTopaTuneH (TecnoH). PeHonoopmansaerngHble nnactmaccsl. Lennynong.

np0MbILIJJ'IeHHOe npon3BoaCcTBO XMUMNYECKNX BOJTOKOH.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), MHOUBUAYaANbHbIX NPOEKTOB

* botexHonorna n reHHaa nHxeHepus — TexHonornn XXI seka.

* HaHoTexHonorms kKak npPUOPUTETHOE HanpaBfieHWe pPasBUTUA Hayku W
nponsBoacTea B Poccunckon degepauyumn.

» CoBpeMeHHble MeToabl 06e33apaxnsaHns Bobl.

* AnnoTponusa meTtansos.

* )KusHb 1 gesatenbHocTtb [..MeHaeneesa.

* «[Mepuognyeckomy 3akoHy Byayuiee He rpo3nT paspyLLEHMEM...»

* CnHTe3 114-ro anemeHTa — TPUyMd POCCUNCKUX (PU3NKOB-AOEPLLNKOB.

* MisoTonbl BOgopoaa.

* Vicnonb3oBaHWe pagnoakTUBHbBIX N30TOMOB B TEXHUYECKMX LiensiX.

* PeHTreHoBckoe nsnyyeHue v ero ncnorib3oBaHue B TEXHUKE N MeauLUnHe.

* [lNasma — 4YeTBEPTOE COCTOSIHME BeLlecTBa.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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* AMOpdHbIE BeLecTBa B NPMPOAE, TEXHUKE, ObITy.

* OxpaHa okpyxalwen cpefbl OT XMMUYECKOro 3arpsaA3HeHuns. KonmyecTBeHHble
XapaKTePUCTUKM 3arpsi3HEHNST OKpY>KatoLLEen cpeapbl.

* [MpnmeHeHne TBepaoro n razoobpasHoro okcuga yrnepoga (1V).

» 3awmTa 030HOBOrO 9KpaHa OT XMMUYECKOTO 3arps3HeHuns!.

+ [pybogucnepcHble cuUCTeMbl, WX Krnaccudukaums n  UCMNONb3OBaHME B
npodeccnoHanbHoOW AeATeNbHOCTH.

» KocmeTunyeckue renu.

* [MpuMeHeHne cycneHsanm n amysibCuUn B CTPOUTENBCTBE.

* MuHepanbl 1 ropHble NOpoabl Kak OCHOBa NUTocdepbl.

* PacTtBopbl BOKpyr Hac. Tunbel pacTBOPOB.

» Boga kak peareHT n cpega onst XMMM4YeCcKoro npouecca.

* )KusHb 1 gesatensHocTb C.AppeHuyca.

 Bknag oOTe4yeCTBEHHbIX Y4YeHbIX B pasBUTUE TeopUn INEKTPONUTUHECKON
anccoumaumn.

* YCTpaHeHMEe XeCTKOCTN BOAbl HA NPOMbILLMIEHHbBIX NPeanpPUATUSIX.

» CepHas kucnorta — «xneb XMMmyeckom npoOMbILLNIEHHOCTUY .

* Vicnonb3oBaHMe MUHeparnbHbIX KACOT Ha NpeanpuaTuaX pasnuyHoro npoguns.

» OKcnapbl U CONK Kak CTpouTENbHbIE MaTepuansi.

* Victopus rmnca.

* [MoBapeHHas corb Kak XMMU4eckoe Cbipbe.

* MHoronvkmin kapboHaT Kanbuus: B Nnpupoae, B MPOMBbILLNIEHHOCTH, B ObITY.

* Peakumm ropeHns Ha npon3BoacTBe 1 B ObITy.

* BupTtyanbHoe mogenMpoBaHne XMMNYECKNX NPOLIECCOB.

» DNEeKTPOM3 pacTBOPOB ANEKTPOSIUTOB.

» DNEeKTPOoNnM3 pacniiaBoB N1EKTPOSIUTOB.

* [MpakTnyeckoe npuMeHeHue anekTponusa: papuHupoBaHue, rarbBaHONIacTukKa,
ranibBaHoOCTErus.

* VicTopusi nony4eHnsa n npon3BoLCcTBa antOMUHUS.

* DNEKTPONUTUYECKOE NONyYeHNE 1 papuHUpoOBaHNE Meau.

* )KnusHb n gestenbHocTb [.[19BMW.

* Ponb mMeTtannoB B uUcTOpuM  4enoBeveckon uusunusauuun. Uctopus
OTeYeCTBEHHOM YepHou MmeTannyprum. CoBpemMeHHoe MeTannyprmieckoe npons3BoACTBO.

* Nctopms oTeyeCTBEHHOM LBEeTHOW MeTannyprum. Ponb meTansnos un cnnasoB B

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Hay4YHO-TEXHUYECKOM nporpecce.

» Kopposnsa metansnos 1 cnocobbl 3alimTbl OT KOPPO3UMK.

* lHepTHbIEe nnu GnaropogHble rasbl.

* Poxpgatowme conm — ranoreHsbl.

* VlcTopus LIBEACKOM CNNYKK

* VicTopu1si BO3HMKHOBEHUS U Pa3BUTUS OPraHUY4eCcKom XUMNW.

* XusHb n gesarensHoctb A.M.bytneposa.

* Butanuam u ero kpax.

* Ponb 0Te4yeCTBEHHbIX YY4EHbIX B CTAHOBIIEHUN U PA3BUTUM MUPOBOW OpraHU4eCcKom
XUMUWN.

» CoBpeMeHHble NpeacTaBneHnsa 0 TeEOPUM XMMUYECKOrO CTPOEHMS.

» JKOMormyeckne acnekTbl UCNONb30BaHNS YrNeBOAOPOAHOrO Chipbs.

* DKOHOMMYECKME acreKkTbl MeXOyHapo4HOro COTpyagHMYecTBa MO UCMONb30BaHMUIO
yrneBoOpOAHOro Chipbsl.

* Nctopma oTKpbITUA M pa3paboTKn rasoBblX M HEMTHAHbIX MECTOPOXOEHUNA B
Poccuinckon ®epepaunn.

* XuMun4a yrneBoAopoaHOro Chbipbs 1 Mosi Byaylias npodeccus.

* YrneBogopogHoe TOMNMMBO, ero BuAbl N Ha3Ha4YeHue.

* CYHTETMYECKNE KayyyKN: UCTOPUS, MHOroobpasune n nepcrnekTmBbI.

* PesnHoTexHWYeckoe nNPOU3BOACTBO M €ro poSfib B HAYYHO-TEXHUYECKOM
nporpecce.

» CBapoO4HOE NPOMN3BOACTBO M POSlb XMMUN YIIEBOAOPOLOB B HEM.

* HedpTb 1 ee TpaHCNOPTMPOBKA Kak OCHOBa B3aMMOBbLIFO4HOMO MEXAYHapOAHOro

coTpyaHM4YecTBa.
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6. TEMATUYECKOE NMNMAHUPOBAHUE

Mpn peanusaumm copepxaHus obuweobpasoBaTenbHON Yy4yebHOM AUCUMNANHDI
«Xummnay B npegenax ocsoeHus OOl CIMO Ha 6a3e ocHoBHOro obuiero obpasoBaHns C
nony4yeHmem cpegHero obuiero obpasoBanus (MMCC3) makcumanbHas ydebHas Harpyska
obyvarowmxca coctaBnsieT no cneuymanbHoctam  CIMO  TexHuyeckoro npoduns
npocgobpasoBaHna — 113 yacoB, U3 HUX ayguTopHasa (obsizaTenbHasd) Harpyska
obyvalowmxcs, BKovas rabopaTopHble oOnbiTbl — 78 4acoB; BHeayauTOpHast

camocTtodaTenbHasa paboTta ctyaeHToB — 30 4acoB; KOHCyNbTauum — 5 yacos.

6.1 TEMATUYECKWUU NNAH

Bup yye6Hom paboThbl KonuuyecTtBO
yacoB
AyauTtopHble 3aHATUA. CogepxaHue o6y4veHUs

BeeneHune 1
1. Obwan n HeopraHnyeckas XMmus 33
1.1. OCHOBHbI€ NOHATUSA U 3aKOHBbI 5
1.2. MNMeprogundecknn 3akoH u MNepunogmyeckas cuctema XUMUYECKUX SNEMEHTOB 4
[O.N.MeHgeneeBa n CTpoeHne atoma

1.3. CTpoeHue BellecTBa 2
1.4. Boga. PacTBopbl. QnekTponutnyeckasa gauccoumaums 6
1.5. Knaccudmkaums HeopraHM4eCcKkMx COeANHEHUIN U UX CBONCTBA 10
1.6. Xumn4yeckune peakumm 2
1.7. MeTannbl n HemeTannbl 4

2. OpraHunyeckasa xMmums 44
2.1. OCHOBHbI€ MOHATUSI OPraHN4YeCKon XMMUU U TEOPUS CTPOEHMUSI OPraHUYECKUX 6
coegunHeHunn

2.2. YrneBogoponbl 1 X NpupogHble NCTOYHUKK 10
2.3. Kucnopoacogepxallme opraHn4yeckme coegmHeHus 16
2.4. AzoTcoaepxalune opraHmdeckune coegnHenus. MNonvmepsl 12
Utoro 78

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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2 cemecmp 78 60 18
Bseoenue 1
1 Hayunvie memoowi nosnanusa geujecms u xumudeckux sagienutl. Pow CmpykmypHo- [1]c3-4
9KCnepumenma u meopuu 8 xumuu. Mooenuposanue xumuueckux 11 11 Jlo2uyecKas cxema 1
npoyeccos.
Paszoen 1 Oowas u Heopzanuueckas Xumus 33 25 8
Tema 1.1 Ocnognvle nonamus u 3aKOHbl 5 5 1-3
1 OcHosHbie nonamus xumuu. Bewecmeo. Amom. Monexyna. Obpasyvl sewecms. [1]§1.1-1.2
Xumuueckuti snemenm. [Ipocmoie u crodicuvle seujecmad. 112 12 Tabn. pusuueckux
OmHocumenshvie amomuas u monekyspras maccol. Konuuecmeo GENUYUH 6 XUMUU
seujecmaa.
2 Ocnognvie 3axonst xumuu. Cmexuomempusi. 3aKOH COXPAHEHUs MACCHL [1]§1.3
sewecms. 3aKoH ROCMOSIHCMEA COCMABA GeUjeCme MOLEKVIAPHOU 2/4 2/4
cmpykmypwl. 3akon A802a0po u credcmsus ux Hezo
Camocmosmenvrasn paboma Nel Anromponus. AriomponHuie Cocmasums onopHulil
BUOOUIMEHEHUsL Y2Nepodd. KOHCNeKm
3 Pacuémmuvie 3a0auu Ha blyucienue Maccogoll 00U U Maccol Memoouueckoe | Cocmasums omuem no
seujecmsa 6 pacmeope. Pacuémol no xumuueckum opmyiam u 2/6 2/6 obecneuenue pabome
VPAGHEHUSIM.
Tema 1.2. Ilepuoouueckuii 3axon u Ilepuoduueckas cucmema 4 4 13
xumuyeckux rnemenmos /I. M. Menoeneeea u cmpoenue amoma
4 Tlepuoouueckuii 3axon /.M. Menoeneesa. Ilepuoouyeckuil 3akou u 2/8 2/8 Ilepuoo. cucmema [1]§2.1
nepuoouyeckas cucmema xumudeckux snemenmos J{. 1. Mendeneesa . XUM. DNIeMEHMO8
5 Cmpoenue amoma u nepuooudeckutl 3axown J{. 1. Menoeneesa. Ilepuoo. cucmema [1] §2.2
Cmpoenue 21eKmpoHHbIX 000I0UEK AMOMO8 IJIEMEHINOE MAIbIX 2/10 2/10 XUM. dNEMEHMO8
nepuo9dos. OcobeHHocmu cmpoeHus 31eKMpPOHHBIX 000104eK amomMos
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271EeMEHNO08 OONLUUUX NEPUOV0E (NePEeXOOHBIX DNIEMEHIMOE).
Camocmosmenvrasn paboma No2 Drexmporuvle KOHueypayuu Ilepuoo. cucmema Hnousuoyanvroe
AMOMO8 XUMUYECKUX DNeMEHIMO8. XUM. 9/IeMeHMO08 3a0anue
Tema 1.3. Cmpoenue gewiecmea 2 2
Tunet xumuueckou ceasu. Monnas, koganenmuas , MemaiiuiecKast Tabnuyer Tunet [1] §3.1-34,3.6
6 c6a3b. Aepecammbie COCMOAHUSA Bewecms U B000POOHAS CEA3b. on2 | 212 XUMUYECKOU C8A3U
ﬂucnepCHble cucmemsl. ﬂucnepc}-{ble
cucmemvl
Camocmosimenvras paboma: Ne3 [lonsamue 0 KONLOUOHBIX CUCTEMAX. Cocm. KoHcnexkm
Tema 1.4. Booa. Pacmeopul. Dnekmpoaumuueckan OUccouuayus 6 4 2 1-3
Booa. Pacmeopui. Pacmeopenue. nekmpoaumuyeckas ouccoyuayust. [1] §4.1-4.2
7 Onexmpoaumul u HedNeKMPOaUmbl. INEeKMPOIUMULECcKas ona | 2114
ouccoyuayus. Cmenens s1ekmpoaumuyeckoti ouccoyuayuu. OcHogHvle
HONIONHCEHUSA MEOPUU INEKMPOIUMUYECKOU OUCCOYUAYUU.
Camocmosmenvras paboma No4 Cunvhvle u crabuvle 31eKmpoumol Cocm. maba. Cunvhble
u cnabvle
NeKMPOIUMbL
Tpuzomosnenue pacmeopa 3adannoii konyenmpayuu. Cocmasnenue Memoouueckoe u |Cocmasums omyem no
8 YpasHeHUll Ouccoyuayus Kuciom, ocHoeanuti u coneti. OkucaumenvHo- 2/16 | 2/16 MamepuansHoe pabome
60CCMANOBUMENbHbIE PEaAKYUU. obecneuenue
Jlabopamopnas paboma Ne 1. Memoouueckoe u |Cocmasume omyem no
9 Peaxyus uonnozo obmena. 2/18 2/2 Mamepuanvroe pabome
obecneyenue
Tema 1.5. Knaccugpuxayus neope. coedunenuii u ux ceoiicmea 10 4 6 1-3
Oxcuout u ux ceoticmea. Coneobpasyiowue u Heconeobpasyoujue Tabn. [koncnexm] [1] §5.2-
oxcuovl. OcnogHule, amgpomepnule u Kuciomuvie oxcuovl. Ilonyuenue Knaccugurayua 55
10 okcu006. OCHOBAHUS U UX COUCMBA, KIACCUDUKAYUSL RO PAZTULHBIM 2/20 2/18 Heop2aHuyecKux Hji
npusHakam. Pasnodicerue Hepacmeopumblx 6 600e OCHOBAHUIL, coedunenul
cnocoowl NOJIy4eHusl. Tabn. Oxcuowvi
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Camocmosmenvhnas paboma Ne5 Iousamue o pH pacmeopa. Llxana pH [1] §54
Kucnomnas, wenounas, netimpanvhas cpedbl pacmeopos.
Jlabopamopnas paboma Ne2 Memoouueckoe u |Cocmasums omyem no
11 | Bzaumooeiicmsue wenoueii ¢ conamu. Paznodcenue nepacmeopumuix 2/22 2/4 MamepuanvHoe pabome
ocnosanuil. Ilonyuenue u cgoricmea amgpomepHo2o cuOpoKcuod. obecneuenue
Camocmosmenvhas paboma Ne6 Ocobennocmu 83aumooeticmsus
KOHYEHMPUPOBAHHOU CEPHOUL U A30MHOU KUCIOM ¢ MEMAIAMU.
Kucnomwt u ux ceoticmea. Conu u ux céovicmeéa. Cnocodwl nonyuenus Taban. [xoncnexm] [1]
12 | coneui. I'uoponus coneil. 2124 | 2/20 Homenxnamypa $5.1,5.3,5.4
Kuciom
Jlabopamopnan pabomaie3. Memoouueckoe u | Cocmasums omuem no
13 B3zaumooeiicmeue memannos ¢ kucromamu. Bzaumooeticmsue xuciom 2126 2/6 mamepuanvHoe pabome
¢ okcudamu memainnos. Bzaumoodeticmeue kuciom ¢ 0CHOBAHUAMU. obecneuenue
Bzaumodeiicmeue kuciom c conamu
Jlabopamopnas paboma Ned Memoouueckoe u | Cocmasums omuem no
14 | Bzaumooeiicmsue coneii ¢ memainamu. Bzaumooeticmsue coneti opye ¢ 2/28 2/8 Mamepuanvhoe pabome
opyeom. I'udpoausz coaell paziuyno2o muna. obecneuenue
Tema 1.6. Xumuueckue peakyuu 2 2 1-3
Knaccugpurayus xumuueckux peaxyuil. Tabn. [1] $6.1 [koucnexm]
15 2/30 | 2/22 «Knaccugpurayus
XUM. peakyuiiy
Camocmosimenvhas paboma Ne7 Xumuueckoe pagrogecue u cnocoovl Cocmagumbp Koncnekm
e20 cmewyeHust 3asucumocnms CKOPOCU XUMUYECKUX Peakyuil om [1] §6.3-6.4
PA3IUUHBIX PAKMOopos.
Tema 1.7. Memannwvt u Hememanv 4 4 1-3
Memannvi. OcobenHoCmu cmpoerus amomos u KpUCmaiiios. Ilepuoo. cucmema [1] §7.1-7.3
16 | Qusuueckue u xumuueckue ceoticmea memannos. Knaccugpurkayus 2/32 2/24 XUM. dNEMEHMO8 b
MEemaiiog no pasiuiHbIM NPUSHAKAM.
Camocmosmenvras paboma No8 Kopposus memanios: XuMuyeckas u Cxema Koppo3uu [1] §7.2
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anekmpoxumuyeckas. Cnocoovl 3auumol MEMAai08 Om KOppo3uL.
Hememannel. Oxuciumenvhule u 60ccmanogumenvHule c80UCMEd Ilepuoo. cucmema [1]§7.4
17 | Hememannos 6 3asucumocmu Om ux NONONHCEHUs Py 2/34 2/26 XUM. D/IeMEHMO8
2AEKMPOOMPUYAMETbHOCIU.
Camocmosmenvnas paboma Ne9 Iousmue o memaniypeuu. Cniagul [1]87.3
uepHbie U Ygemmule.
Koncynomayuu no neopeanuyeckou xumuu
PA3JIEJI 2. OPTAHHYECKAA XUMHA 44 34 10
Tema 2.1. OcrogHble ROHAMUA OP2AHUYECKOU XUMUU U M eOpUs 6 6 13
CIPOEHUA OP2AHUYECKUX COCOUHEHUT
Ipeomem opeanuueckou xumuu. [lpupoousie, uckyccmeenuvie u Tabn. « PyukyuoH. [1] 8.1
1g | cummemueckue opeanuieckue ceujecmea. CpasHenue opeanuyeckux 2136 | 2/28 epynnoiy Tabn.
seujecmes ¢ Heopeanuyeckumu. Barenmuocmo. Xumuueckoe cmpoenue «lubpuousayus
KaK NOPSIOOK COCOUHEHUSI AMOMOB 6 MONEKYIIbl N0 6ANCHIMHOCMU. amoma yanepooay
Camocmosmenvras paboma Ne 10 CpasHnenue opeanuueckux 6eujecme ¢
Heop2aHu4ecKumu.
Teopusi cmpoenus opeanuveckux coedunenuti A.M. Bymnepoasa. Tabn. « PyukyuoH. [1] §8.1-8.3
Knaccughuxayus opeanuueckux eewgecms. I'omono2u u 20Moao2usl. epynnoiy Tabn.
19 2/38 | 2/30 i
Hauana nomenxnamypor IUPAC. «ubpuousayus
amoma yenepooay
20 Ilocmpoenue gpopmyn u cocmagienue Ha38anull U3OMEPOS U 2O0MOLO208. 2140 | 2/32 Memoouueckoe Cocmagums omuem no
obecneyenue pabome
Tema 2.2. Yenee000poowt u ux npupoonsie ucmouHuKyu 10 8 2 1-3
Ankanvi: eomono2uyeckuil pao, U3oMepus U HOMEHKIAMypa AIKAHOS. Tabn. «'om. psio [1] §9.1
Xumuueckue ceoticmea ankanog (Memana, Imana): 2opeHue, ankanoe» Taon.
21 | zamewenue, pasnodicenue, oecuopuposanue. Ilpumenenue aikamnos Ha 2/42 2/34 «Cmpoenue
0CHOBe CBoliCcME memanay Tabn.
«Csoiicmea
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ANKAHO8Y
Ankenvl. Dmunen, e2o nonyuenue. I'omonocuueckuti psio, usomepus, Ta6n. [1] $§9.2
HOMEHKIamypa aikeHo8. XumudecKkue ceoticmea SmuieHa: 2openue, «lomonoeuueckuil
g9 | Kauecmeennbie pearyuu, euopamayusi, norumepusayus. Ilpumenenue oia | 2136 DSIO AIKEHO8Y,
2MuNeHa Ha OCHO8e CEOLICNG. «Ceoticmea ankeHog
Tabn. «Cmpoenue
SmuneHay
Jabopamopnas paboma Ne5 Memoouueckoe u | Cocmagums omuem no
23 | Anxamvl u ankenvl. M3yuenue ceolicme Memana u Smuiend. 2146 2/10 MamepuanvHoe pabome
obecneyenue
Jluenvt u kayuyku. [onsimue o ouenax kax yeneeoo0opooax ¢ 08yMsi Tabn. [1] §9.3-9.4
osotiHbiMu cessamu. Ankunvl. Ayemunen. Xumuueckue ceoticmsa «lomonoeuueckuii
24 | ayemunena. Medicknaccosas usomepus ¢ ankaoueHamu. 2/48 | 2/38 PO anKaoueHosy,
«Cmpoenue
bymaouenay
Camocmosmenvrasn paboma Nel 1 Hamypanvuwviii u cunmemuyeckue [1] §9.3
Kkayuyku. Pesuna.
Apenuvl. benzon. Xumuueckue ceoticmea b6enzona: openue, peaxyuu Taobn. «Cmpoenue [1] §9.5
samewjenus [pumenenue 6eH301a Ha OCHOBE CEOUCME. benzonay,
25 2/50 | 2/40 o
«Ceoiicmea
bensona»
Camocmosmenvnas paboma Nel2 [Ipupoousie ucmounuxu Memoo. nocobue [1] §9.6
yene6o00po0os. Ipupoonuiii 2as. Hegpmo. Oxmanosoe uucno 6en3unos u «IIpupoonvie
OKMAaH080e Yucio ouzenbho2o monaued. Koxcoxumuueckoe UCTOYHUKU
npPoU3B00CME0 U €20 NPOOYKYUSL. Y21€8000p0008»
Tema 2.3. Kucnopoodcoodepacawjue opzanuueckue coeounenus 16 10 6 1-3
Cnupmui. Ilonsimue 0 npedenbHbix 00HOAMOMHBIX CHUPIAX. Ta6n. [1] §10.1-10.2
26 | Xumuueckue ceouicmea smanona u npumMeHeHue dMaHoa Ha 0CHOGe 2/52 2/42 «Pacmeopumocmo
ceoticms. I nuyepun kax npeocmagumeint MHO20AMOMHBIX CHUPMOS. cnupmosy,
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Denon. Qusuueckue u XuMU4ecKue ceolUCmed U npumeHeHue enoua. «Ceoticmea
cnupmos,
«Csoticmea
MHO20AMOMHbIX
cnupmos,
«Csoticmea ¢henonay,
Jlabopamopnan paboma N 6 Memoouueckoe u | Cocmagums omuem no
27 | Cnupmei. Pacmeopenue enuyepuna 6 600e u g3aumooeticmsue ¢ 2/54 2/12 Mamepuanvhoe pabome
auopoxcudom meou (11). obecneuenue
Camocmosimenvras paboma Nel3 Ankoeonusm, e2o nocieocmaus u
npedynpesicoetue
Anvoecuout. Ilonsamue 06 anvoecudax. Popmanvoe2uo u e2o ceoucmaa. Tabn. «Cmpoenue [1] §10.3
Honyuenue u npumenenue gopmanrvoecuoa. Gopmanvoezuoay,
28 2/56 | 2/44 .
Taba. «Ceoticmea
anvoezuoosy
Kapb6onosvie kuciomoi. I'omonocuueckuil psio npeoeivbhvix [1] 5 10.4.1
29 | ooHoocHO8HbIX KapboHosbIX Kuciom. TlonyueHue u xumuieckue 2/58 2146
cgolicmea YKCyCcHOU Kuciomol. Boicwue scupnvle kuciomoi.
Jlabopamopnan paoma Ne 7 Memoouueckoe u | Cocmasumv omyem no
30 Anvoeauovt u kapboHoswvle kuciomol. Kauecmeennas peaxyus na 2/60 2/14 mamepuansroe pabome
gopmanvoezuo. Ceoticmea yKCycHoll KUCIOMbL, 00uue co COUCMEAMU obecneuenue
MUHEPATbHBIX KUCIOM.
Cnoacnvle agpupel u sncupsl. Tlonyuenue cnoxcHvix 3¢pupos peakyueti Tabn. « Cnodcruvle [1] §10.5
31 omepuguxayuu. JKupol kax crodichvie dQupsi. Xumuyeckue ceoicmea 2162 2/48 a¢hupul 6 npupoodey
JACUPOB: 2UOPONU3 U 2UOPUPOBANUE JICUOKUX Jicupos. [Ipumenenue
JUCUPOB HA OCHOBE CBOUCE.
Camocmosmenvnas paboma Nel4 Cnooschvie a¢pupbl 6 npupoode, ux [1] §10.5
snauenue. Ilpumenenue cnoicnvix 3¢hupos Ha ocnose ceoiicms. Moina.
32 Venesoowl. Yenesoowl, ux knaccugurayusi: monocaxapuobvl (2noKo3d, 2/64 2/50 Tabn. [1] §10.6
¢pyrkmosa), ducaxapudwl (caxaposa) u noaucaxapuowvl (Kpaxman u
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Yennonosa). «Knaccugpurayus
y21e80008»
Camocmosimenvras paboma Nel5 3nauenue yeneo008 6 scugoi HUno.coobwenue
npUPoOe U HCUZHU HeNI0BEKA.
Jlabopamopnan paboma Ne 8 Memoouueckoe u | Cocmagumsv omuem no
33 JKupol u yenegoowl. JJlokazamenbcmeo nenpedeibHo2o Xapakmepa 2166 216 mMamepuanvHoe pabome
JrcUOK020 dicupa.  Bzaumoodeiicmeue 2nioko3ol u caxaposvi ¢ obecneuenue
euopoxcudom meou (11). Kauecmesennas peaxyus Ha Kpaxmai.
Tema 2.4. Azomcooepcauwiue opzanuueckue coeounenusn. Ilonumepot 12 10 2 1-3
Amunvl. [lonamue 06 amunax. Anugamuveckue amuHvl, ux Tabn. Cmpoenue [1] s11.1
34 Kaaccugurayus u HomMeHKkIamypa. AHUIUH, KaK OpeaHuyecKoe 268 | 2/52 AHUTUHA.
ocnoganue. Ilonyyenue anununa uz Humpobensona. Ilpumenenue
AHUMUHA HA OCHOBE CBOUICME.
Amunoxucnomol. AMUHOKUCIOMbL KAK AMPOMEPHbLE Tabn. Cmpyxmypa [1] §11.2-11.3
35 OUDYHKYUOHATbHBIE Op2AHUYeCKUe COeOUHeHUs. XumuiecKkue ceolicmsea 2170 o/54 benxa Tabn.
amunoxucnom. benxu. Cmpyxkmypol 6enxos. Xumuueckue ceoticmea «Cgoticmea
6enxos. Buonoeuuecrkue gpynxyuu 6enxos. AMUHOKUCTIOM Y
Camocmosmenvnas paboma Ne 16 buonoeuueckue pynxyuu 6eaxos coobuenue
Jlabopamopnas paboma Ne 9 Memoouueckoe u | Cocmasums omuem no
36 Pacmeopenue benxos 6 sode. [lenamypayust pacmeopa b6eika KypuHozo 2172 218 mamepuanvHoe pabome
AUYA CRUPMOM, pACMEOPAMU COJLel MAICETbIX MeMAIIo8 U NPy obecneuenue
Hazpesanuu.
Pewenue sxcnepumeHmanbHuIxX 3a0ay Ha UOEHMUDUKAYUIO Memoouueckoe u | Cocmagume omuem no
37 | opeanuueckux coedunenuil. 274 2/56 Mamepuanvhoe pabome
obecneyenue
Ionumepul. benku u nonucaxapuovl kax 6uononumepsi. Ilnacmmaccei. Memoouueckoe Cocmasums KoHcnekm
Tonyuenue nonumepos peaxkyueti ROIUMEPU3AYUL U NOTUKOHOCHCAYUU. obecneuenue
38 Y PO peary pusay " 276 | 2/58 oPIl

Bonokna, ux Kﬂaccu¢uka14uﬂ. HOﬂyquue 6o10KkoH. OmoenvHble
npedcmaeume/m XUMUHECKUX 60JIOKOH.
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Camocmosmenvnas paboma Nel7 Tepmonnacmuunvie u pegpepam
mepMopeaxmugHbvle niACmmaccyl.
Pacnosnasanue nnacmmacc u sonoxon. Hmocogoe sanamue. Memoouueckoe u | Cocmasums omuem no
39 2/78 | 2/60 MamepuanbHoe pabome
obecneyenue
Koncynemayuu no opeanuyeckoti xumuu
Hmozo no oucyunnune 78 60 18
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7. XAPAKTEPUCTUKA OCHOBHbIX BUOOBYYEEHOWU OEATENBHOCTU

CTYAEHTOB

CopepxaHue oby4eHus

XapakTepucTuka OCHOBHbIX BUAOB AeATeNbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUN)

BaxHenwune XUMn4yeckue

MOHATUA

YMeHune gasatb onpeaeneHne 1 onepupoBaTh CreayowmmMmn XMMMYECcKUMm
MOHATUSIMW:  BELLECTBO, XMMWYECKU 3femMeHT, atom, MOJekyna,
OTHOCUTENbHbIE aTOMHas W MONEKynspHas Maccbl, WOH, annoTponus,
M30TOMbl, XUMWYECKass CBA3b, 3NEKTPOOTPULATENbHOCTb, BaNeHTHOCTb,
CTeneHb OKUCMNEeHWs, MOfb, MOMsApHas Macca, MONSApHbIN obbemM
rasoobpasHbix BELLECTB, BeLLeCTBa MOMEKYNAPHOrO M HEMOSEKYNSAPHOro
CTPOEHMUS, PacTBOPbI, ANEKTPONUT M HEINEKTPONUT, dNeKTponmTnyeckas
auccoumaumns,  OKUCNUTENb W BOCCTAHOBWUTEMb,  OKUCNEHME U
BOCCT@HOBMEHWe, TennoBou 3adpeKkT peakuun, CKOPOCTb XMMUYECKOW
peakuun, KaTanms, XMMWYECKOe paBHOBECWE, YIMepoaHbl  CKener,
PYHKUMOHanNbHag rpynna, u3oMepusi, romonorus

OCHOBHbI€e 3aKOHbl XUMUU

dopMynupoBaHMe 3aKOHOB COXPaHEHUS MacChbl BELLECTB U MOCTOAHCTBA
cocTaBa BeLecTB. YCTaAHOBKA MPUYUHHO-CNEACTBEHHON CBA3N Mexay
cogepXXaHMem 9TUX 3aKOHOB W HamMCaHMEM XUMUYECKMX opmyn wn
YpaBHEHWNA. YCTaHOBKA 9BOSIIOLMOHHOM CYLIHOCTM MEHAENEeEeBCKON U
COBpPEMEHHON POPMYNMPOBOK nepuoamyeckoro 3akoHa [.N.MeHageneesa.
O06bsicHeHNe hM3NYECKOro cMbiCnia CUMBOJSIMKM Nepuogndeckon Tabnuubl
XuMmmnyecknx anemeHtoB [.M.MeHgeneesa (HOMEpPOB aneMeHTa, nepvoaa,
rpynnbl) U yCTAaHOBKA MPUYNHHO-CNEACTBEHHON CBA3WM MEXAY CTPOEeHUeM
atoMa W 3aKOHOMEPHOCTAMMU  U3MEHEHUsI CBOWCTB QNEMEHTOB W
0bpas3oBaHHbIX UMMX BELLECTB B Nepuogax W rpynnax.

XapakTepucTuka 3MeMeHTOB ManblX W  BonblnMx nNepuogoB Mo UX
nonoxeHuto B Nepnoguyeckon cucteme [1..Mengeneesa

OCHOBHbIe Teopmun xmMmmumn

YcTaHOBKa 3aBMCUMOCTU CBOMCTB XMMWYECKMX BeELeCTB OT CTPOEHMUS
aToMOB 06pa3syloLLMX UX XUMUYECKUX SIEMEHTOB.

XapakTtepucTtumka Ba)kHENLUNX TUMOB XUMUYECKNX CBSI3en "
OTHOCUTENIbHOCTU 3TOW TUMOMOTUNM.

OObsICHEHNE 3aBUCUMMOCTM CBOWCTB BELLECTB OT UX COCTaBa U CTPOEHUs
KpUCTannyeckmx peLLeTok.

DopMynNUPOBKA OCHOBHbLIX  MOJIOXXEHUN TEOpUUM  INEKTPOSIUTUYECKOM
anccoumnaumm 1 XxapakTepucTuka B CBeTe 3TOM TEOPUN CBONCTB OCHOBHbIX
KIlaccoB HeopraHU4YeCcKnx coeguHeHUNn.

DoOpMyNUPOBKA OCHOBHBLIX MOJIOXXEHUN TEOPUM XMMUYECKOTO CTPOEHMS
OpraHMYeckUx COeOMHEHUM W XapaKTepuctvka B CBeTe 3ToW  Teopuu
CBOWCTB OCHOBHBbIX KI1aCCOB OpraHMYeckmux coeanHeHNn

BaxHeulwue BelecTBa
MaTepuanbl

XapakTepucTuka coctaBa, CTPOEHUS, CBONCTB, NOSTyYEHUSs N NPUMEHEHUS
BaxHenwunx metannos (IA v Il A rpynn, aniomMuHus, xene3a, a B
€CTECTBEHHO-Hay4yHOM Mpodune un HeKoTopbiX d-aNnemMeHToB) U uX
coeHEHUN.

XapakTepucTuka coctaBa, CTPOEHWUSA, CBOMCTB, NONyYeHUss 1 NPpUMEHEeHNS
BaxHernwunx Hemetannos (VIII A, VIIA, VIA rpynn, a Takke asoTa u
docdopa, yrnepoga U KpemMHus, Bogopoda) U UX  COeAUHEHUN.
XapakTepucTuka coctaBa, CTPOEHUS, CBOMCTB, NOMYyYEHUss U NPUMEHEHNS
Ba)KHEMLUNX KITAacCOB YrneBogopoOaoB (ankaHoOB, LMKIOAnKaHOB, ankeHoB,
ankuHOB, apeHoB) M UX Hambornee 3Ha4YMMbIX B HApPOOHOXO3SNCTBEHHOM
nraHe npeacraBuTenen.

AHanorMyHass xapakTepucTvka BaKHeWwWwux npeacraBuTenen  Opyrux
KNacCOB OPraHM4Yeckux COEAWHEHWI: MeTaHona M 3TaHoMa, CITOXHbIX
3chmpoB, XUpoB, Mbif, anbaeraoB (hopmanbgerngoB u auetansgervaa),
KETOHOB (aueToHa), KapOOHOBLIX KUCMOT (YKCYCHOW KUCMOTbl, [Anis
€CTEeCTBEHHO-Hay4yHOro npodung npeacraButene Apyrux  Krnaccos
KMCNOT),  MOHOcaxapmaoB  (FMOKO3bl), AucaxapuaoB  (caxaposbl),
nonucaxapvaoB (Kpaxmana W Lennionosbl), aHwnuHa, amMuUHOKWUCIIOT,
6ernKoB, UICKYCCTBEHHbIX M CUHTETUYECKMX BOJTOKOH, Kay4yKoB, NractMmacc

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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[NpopormkeHne

CopepxaHue oby4eHus

XapakTepucTMKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAEeHTOB
(Ha ypoBHe y4eOHbIX 4eNCTBUN)

Xumuyeckum
CUMBOIMKa

A3bIK n

Mcnonb3oBaHne B y4yebHOM UM  npodeccroHarnbHon
XUMUYECKNX TEPMUHOB Y CUMBOJTUKM.

HasBaHue un3y4eHHbIX BeLECTB MO TpMBMANbHOW WU MEXAYHAPOOHOM
HOMEHKNaType W OTpaXeHuMe cocTaBa 3TUX COEOUHEHMM C MOMOLLbIO
XUMUYECKNX OPMYIT.

OTpaxeHne XMMUYECKMX MPOLIECCOB C MOMOLLBIO YPaBHEHUN XUMUYECKUX
peakummn

AeATeNIbHOCTU

Xumunyeckue peakuuun

OObsiCHEHME  CYLLHOCTM  XUMUYecKkMx npoueccoB. Knaccudumkaums
XUMUYECKUX peakuMn No pasnuyHbiM MNpU3HaKkam: 4Yucriy u CcocTaBy
NPOAYKTOB M peareHToB, TennoBomy adpekTy, HanpasneHuio, ase,
HanUuMo KatanusaTtopa, WU3MEHEHW0 CTEeneHem OKUCMNEHUS 3MEMEHTOB,
obpasylowux BeLLecTea.

YcTaHoBKa NpmM3HakoB OOLLEro M pasnMyHoro B TUMOMOMUMKU peakuun ang
HeopraHM4yeckon u opraHuyeckon xmmuu. Knaccudpmumkaums BewecTts u
NPOLLECCOB C TOYKU 3PEHMSI  OKUCIEHUSA-BOCCTaHoBneHusa. CoctaBneHme
YPaBHEHUM peakLMin C NOMOLLBIO MEeTOAa 3MEKTPOHHOro 6anaHca.
O6BbsICHEHNE 3aBMCUMMOCTU CKOPOCTU XMMMWYECKOW peakumMn U MOoSIoXeHWs
XMUMMYECKOTO paBHOBECUS OT pasnmyHbIX (hakTopoB

XUMHNYECKMI IKCNEepPUMEHT

BbinONHEHNe XMMWYECKOro 3KCMepvMeHTa B MOMHOM COOTBETCTBUM C
npasunamu 6esonacHoctn. HabniogeHve, dwukcauma wn - onucaHue
pe3ynbTaTtoB NPOBEAEHHOro 9KCNnepuMeHTa

Xumunyeckas nHdopmaumsa

lMpoBegeHne CaMOCTOSATENBHOIMO MNOWCKA XUMWYECKOW WHopmaumm c
NCMNOMb30BaHNEM Pa3NNYHbIX UCTOYHMKOB (Hay4YHO-MONYNSAPHbLIX U3AaHURn,
KOMMbIOTEPHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa).

Mcnonb3oBaHre KOMMbIOTEPHBIX TEXHONorMnm ans obpabotkm u nepegayn
XMMNYECKON MHpopMaLnn 1 ee NpeacTaBneHnst B pasnnyHbIX opmax

PacuyeTbl N0 XMMWYECKUM
¢opmynam n ypaBHeHUSAM

YcTaHOBKa 3aBUCMMOCTU MeXAY KayeCTBEHHOM U KONMYECTBEHHOMN
CTOPOHaMM XMMUYEeCKUX OOBLEKTOB M npoueccoB. PelleHne pacyeTHbIX
3a7ay no XMMn4eckum oopmMynam 1 ypaBHeHUsM

MpodmnbHoe 7]
npodeccuoHanbHo
3Hauumoe copepxaHue

OOBbsACHEHNE XMMUYECKMX ABMIEHUIA, MPOUCXOAAWMNX B Npupoae, ObITy u Ha
Npoun3BOACTBE.

OnpegeneHve BO3MOXHOCTEN NPOTEKaHWUS XMMWUYECKMX NpeBpalleHui B
PasfnnYHbIX YCIOBUSIX.
CobGniogeHvne  npaBun
OKpYyXatoLlen cpege.
OueHka BNUSHUS XMMWUYECKOrO 3arps3HeHWs OoKpyxalolwewn cpedbl Ha
OpraHnU3m 4Yenoseka u apyrme Xmeble opraH1M3mbl.

CobntogeHne npasun 6e3onacHoro obpalleHns ¢ roployYnMn U TOKCUYHBIMU
BelllecTBamMu, nabopaTtopHbIM 060pyA0BaHUEM.

9KOJ10Ir’nM4ecKkun rpamMoTHOro nosegeHua B

MogroToBka pacTBoOpoOB 3a4aHHON KOHUEeHTpaunn B 6bITy n Ha
npon3BoacTBe.
Kpl/ITW-IeCKaﬂ OuUeHKa OOCTOBEPHOCTU XUMUYECKOW I/IH(bOpMaLI,MI/I,

nomynarou.l,eﬁ M3 pa3HbIX NCTOYHNKOB

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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8. YYHEBHO-METOOMYECKOE U MATEPUAIIbHO-TEXHUYECKOE
OBECIMNEYEHUE NPOIrPAMMbI YYHEBHOU ANCLUUMITUHBI «XUMUA»

Hanu4yne nomeweHun: Ne 1413 kabnMHET XMMuun.

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenu anga ydyebHoro npouecca.

CpeqactBa 06y4eHus: [locka knaccHas, HarnsagHble nocobusa (cxembl, Tabnuubl, wa-
pPOCTEpPXXHEBbBIE MOAENN MOSIEKYI), XMMUYEeCKasa Nocyaa, XMMN4eckne peakTushbl,

aBTOPCKUM KOMMIEKT KOMMbIOTEPHbIX NPe3eHTaLni.

MynbTumeguiiHoe obopyaoBaHue: HOyTOyK, NPOEKTOP.

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

PEKOMEHOYEMAA NUTEPATYPA
Ona ctyaeHToB

1. NabpuensH, O. C. Xumunsa gns npodeccmn n cneunanbHOCTEN eCTeCTBEHHO-
Hay4yHoro npodung: ydebHuk gna CIr1O - M. : Akagemus, 2018.

2. Epoxun KO.M., KoBanesa W.b., Xumus ana npodeccuin n cneumnanbHOCTEN TEX-
HUYECKOro N eCTeCTBEHHO-Hay4yHOro npodunen, [OnekTpoHHbI pecypc]: 2018 —Mockea:
Akagemusa, 2018. - on-line

3. XomueHko, N. . Obwasa xmmusa : y4ebHunk ansa cpeq. npod. obpasoBaHua M. :
HoBas BonHa, 2017.

Ona npenopaBatenen

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

2. MNMpukas MuHuctepctea obpasoBaHua n Haykn PO ot 17.05.2012 Ne 413 «O6
yTBepXaeHun denepanbHoro rocygapcTBeHHOro obpasoBaTenbHOro cTaHgapTa CpeaHero
(monHoro) obuwero obpaszoBaHNSa».

3. MNMpuka3 MuHuctepctea obpasoBaHna n Haykn PO ot 29.12.2014 Ne 1645 «O
BHeCeHUn nameHeHunn B MNpukas MuHuctepctBa obpasoBaHusa n Haykm PO ot 17.05.2012
Ne 413 “O6 yTBepxaeHun denepanbHOro rocygapCTtBEHHOro obpasoBaTesnibHOro
cTaHgapTa cpegHero (nonHoro) obuiero obpasoBaHus”».

4. MNMpukasz MuHuctepctBa obpasoBaHua u Haykum PO ot 31.12.2015 Ne 1578 «O

BHECEHUN M3MEHEHMN B dhefeparnbHbii rocyaapCTBEHHbIN OobpasoBaTenbHbI CTaH4apT

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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cpenHero obuero obpasoBaHus, yTBEPXKAEHHbIN Npuka3oM MwuHucTepcTBa obpasoBaHUs
n Haykn Poccuinckon denepaumm ot 17 mast 2012 Ne413».

5. NpumepHasa ocHoBHaa obpasoBaTenbHasa nporpamma cpegHero obuiero obpaso-
BaHus, oqobpeHHas pelieHneM deaepanbHoro y4ebHo-MeToanveckoro oobegMHeHNs no
obwemy obpasoBaHuto (NpoTokos oT 28 nioHA 2016 r. Ne2/16-3)

6. Nlucbmo [enapTameHTa rocygapCTBEHHOW MNONUTUKM B cdepe NoAroTOBKU
paboumnx kagpos n ANMNO MuHobpHaykm Poccum oT 17.03.2015 Ne 06-259 «PekomeHaauum
no opraHuWsauuu nonyvyeHns cpegHero obuiero obpasoBaHWs B npeaenax OCBOEHUS
obpasoBaTernbHbIX MporpamMm cpegHero npodeccuoHanbHoro obpasoBaHus Ha 6Gase
OCHOBHOro obuero obpasoBaHna ¢ y4eTom TpeboBaHuin dbeaepanbHbIX roCyaapCTBEHHbIX
obpa3soBaTesbHbIX CTaH4APTOB M NOy4YaeMon Npodeccumn nnm cneumnansHOCTU CpeaHero
npodeccnoHanbHOro obpasoBaHnN».

AneKTpoHHbIe oOpa3oBaTenbHbIe pecypcChbl

1. OBC «Book.ruy, https://www.book.ru

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

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

4. N3patenbcTBO «JlaHby», https://e.lanbook.com

5. OneKkTpoHHO-6nbnmnoTeyHas cuctema «YHuBepcuTeTckas BGubnuoTeka
oHnawnHy,https://www.biblioclub.ru

UHTepHeT-pecypchbl

www. pvg. mK. ru (onumnunaga «lNokopu BopobbeBbl ropbi»).

www. hemi. wallst. ru (O6pa3soBaTtenbHbii CanT ANA LWKOMbHUKOB « XUMUSY ).

www. alhimikov. net (O6pasoBaTtenbHbI CanT ANA LWKOMbHUKOB).

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

Www. enauki. ru (MHTepHeT-u3gaHve ang yumtenen « ECTecTBeHHble Haykuy).

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

www. hvsh. ru (KypHan «Xumus B LLKOMNE»).

www. hij. ru OkypHan «XuMmus 1 XU3Hb» ).

www. chemistry-chemists. com (9neKTPOHHbLIN XypHan « XUMUKU U XUMUSA»)._
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9. NNMAHUPYEMBbIE PE3YJIbTATbI U3YYEHUA YYEBHOIO NPEOMETA.

KoHTporb ©“  oOueHKa

pes3ynbTaToB

OCBOEHUA

y4yebHOM  OUCLMNNUHDI

ocyulecTBndaeTCcd npenogasarernieMm B rpouecce npoeeaeHuna npakTny4eckmnx 3aHATUN 1©

nabopaTopHbiXx paboT, TecTMpoBaHus,

a TaKxe

NHAMBUAYanNbHbIX 3a4aHUA, MPOEKTOB, UCCIea0BaHMWNA.

BbIMNOJIHEHUA

obyyvarowmnmmca

Pe3ynbTatbl 06y4YeHus

MpeameTHbIE

MeTanpenmeTHble,
JINYHOCTHbLIE

®opMbI U MeTOAbI KOHTPOSIS U OLLEHKU
pe3ynbTaToB 06y4YeHUs

yMeTb:

Ha3blBaTb: M3y4YeHHbIe BELLECTBA MO TpPUBMANbHOW UMK YCTHbIN 7 NUCbMEHHBIN
MeXayHapOAHOW HOMEHKNaType; AnddepeHUnpoBaHHbI onpoc,
OK1- OK7 nposepka BbINOSIHEHMS JOoMaLLHUX
OK9-OK 11 3agaHui, obydarlwmne 1 NpoOBEPOYHbIE

camocTosTenbHble  paboTel,  3awuTa
nabopaTopHbIX pabor, TecToBble
3agaHusi

onpefensaTb: BaneHTHOCTb W  CTENEHb  OKWUCIEHUSI NUCbMEHHBIN AnddepeHUnpoBaHHbI

XMMUYECKUX JNEMEHTOB, TWUM XWMWUYECKOW CBA3M B onpoc, npoBepka BbIMONTHEHUS

COeQMHEHVAX, 3apsif MOHA, XapakTep cpefbl B BOAHbIX OK1- OK7 OOMalLHUX  3agaHui, obydawowue u

pacTeopax  HeopraHu4eckux " OpraHnyecKkmnx OK9-OK 11 NpOBEPOYHbIE paboThl, 3awmTa

COeIMHEHWI, okucnutene " BOCCTaAHOBUTENb, nabopaTtopHbIX pabor, TecToBble

NPVHAOMEXHOCTb  BEelWecTB K  pas3HblM  Kraccam 3agaHns

HeopraHM4YeckUX 1 OpraHNYeCcKNX CoeaUHEHNN;

XapakTepu3oBaTb: 3fIEMEHTbl MarnblX NepuoaoB Mo WX obyyallme 1 npoBepoyHble paboThl,

nonoxeHuto B [lepuoandeckonr  cucteme  O.N. 3awmTa nabopaTopHbIx paboT, TecToBble

MeHpeneeBa; obLune XMMUYECcKMe CBOWCTBA MeTarnmnos, OK1- OK7 3agaHusi

HEMETasoB, OCHOBHbIX KIACCOB HEOpraHMyeckux W OK9-OK 11

OpraHMYecKnx COEAVHEHWUN; CTPOEHWE W XUMUYecKue

CBOMCTBA W3YYEHHbIX HEOPraHWYECKMX U OPraHMyecKmnx

COEeVNHEHUN;

0ObACHATL:  3aBUCMMOCTb CBOWCTB BELLECTB OT  MX YCTHbIN " NUCbMEHHbIN

coctTaBa W CTPOEHUS, MNPUPOAY XUMWYECKOW CBS3U andepeHUNpPOBaHHbI onpoc,

(MOHHOW KOBaneHTHOW, MeTannM4yeckon U BOAOPOLHOW), OK1- OK7 npoBepka BbIMONMHEHUS JoMaLlHuX

3aBMCUMOCTb ~ CKOPOCTM  XMMMWYECKOM  peakumm 1 OK9-OK 11 3agaHun, obyvalowme n NpoOBEpPOYHbIE

NONIOXKEHNE XMMWYECKOr0 PaBHOBECUSI OT Pa3NnMYHbIX paboTbl, 3awuTta nabopaTopHbix paboT,

(haKTopOB; TECTOBbIE 3aaHus

BbIMONHSATH XUMUYECKNI 3KCNEPUMEHT: no YCTHbIN " NUCbMEHHbIN

pacrno3HaBaHuio Ba)KHevVIIJJVIX HeopraHn4yeckux wu OK1- OK7 anddepeHUNpoBaHHbI onpoc,

OpraHNYeCcKUX COeNHEHWIA; OK9-OK 11 nposepka BbINONTHEHUSI OOMaLLHUX
3aaHuiA, 3awmTa nabopaTopHbix paborT,
TECTOBbIE 3aaHus

NPOBOANUTL:  CAMOCTOSATENbHbIA  MOUCK  XMMUYECKOWN npoBepka BbINOJIHEHUS OOMaLLHUX

Hdopmauum c MCMNOJIb30BaHNEM pasnnyHbIX 3agaHui, 3awwmTa nabopaTopHbix paboT

WUCTOYHUKOB (Hay4YHO-MONYNAPHBLIX n3gaHun, OK1- OK7

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

MCMONb30BaTb  KOMMbIOTEPHbIE  TEXHoMormM  Ans

06paboTkn 1 nepegayn xMmMuyeckon MHdopmauum n ee

npeacTaBneHus B pasnmyHbix opMax;

CBA3bIBATb:  M3yYeHHbIW  MaTepuan  CO  CBOeu OK1- OK7

npogeccrnoHanbHON AeATENbHOCTbIO; OK9-OK 11

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




~ KeiPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

dain: MO — 23.02.03.0Y0.09.1.PN |

(ECTECTBO3HAHWE) XVIMUS |

C. 39/39

[NpopormkeHne

Pe3ynbTatbl 06y4YeHus

MpeameTHbIE

MeTanpe.qmeTHble,
JINYHOCTHbLIE

®opMbI U MeTOAbI KOHTPOISA U OLIEHKU
pe3ynbTaToB 06y4YeHUs

pewaTtb: pacyeTHble 3aga4vn nNo XMMmn4ecknm q)opmynaM
N YpaBHEHUAM;

nposepka BbIMOMHEHN  [OMaLLHUX
3afaHui, 3almTa nabopaTopHbIX paboT

ucnonb3oBaTb MNPUMOBPETEHHbIE 3HAHWS U YMEHUs B
NpakTN4ecKon AeATenbHOCTU U NOBCEOHEBHOW XN3HN:

e ans obbsACHEHMSA XUMUYECKNX ABMNEHUN,
NpoucxXoaaLmx B npupoae, 6bITy U Ha NPon3BOACTBE;

* onpegeneHns BO3MOXXHOCTU NPOTEKAHUSA XUMUYECKNX
npeBpalleHMn B pasfu4HbIX YCIOBUSAX W OLEHKM WX
nocneacTeum;

aMUHOKMUCNOTLI, Benku, MCKYCCTBEHHbIE U CUHTEeTU4YeCKne
BOJIOKHA, Kay4yKu, ninacTtMacchbl

*  3KOJOrM4ecKku rPamMoTHOrO noeseaeHus B

OKpy>KatoLLen cpeae; OK1- OK7

*  OLEHKM BINNAHMA XUMUYECKOro 3arpssHeHns OK9-OK 11

OKpy>KatoLLen cpefbl Ha OpraHvM3m 4enoBeka W apyrve

XWUBbIE OPraHN3Mbl;

» Bes3onacHoro obpalleHust ¢ roproYMMM N TOKCUYHBLIMU

BelllecTBaMM 1 nabopaTopHbIM 000pyAOBaHMEM;

*  MPUrOTOBMEHNSI PacTBOPOB 3a4aHHOWM KOHLeHTpaLmu

B ObITY U HA MPON3BOACTBE;

*  KPUTUYECKOW OLEHKM [OCTOBEPHOCTM XUMMUYECKON

nHopMaLmK1, NOCTyNaroLLen U3 pasHbiX MCTOYHUKOB.

BaXHenLwwme XMMUYeckne NOHATUSA: BELLECTBO, npoBepka BbINOSIHEHUS OOoMaLLHUX

XMMWUYECKUA SNEMEHT, aTOM, MOfeKyrna, OTHOCUTENbHbIE 3a0aHuA,  XMMUYEecKne OVKTaHThI,

aToMHas M MOMeKyrsipHas Maccbl, WOH, anfoTponwus, obyyatome n NpPOBEPOYHbIE

N30TOMbl, XMMUYeCcKas CBA3b, 3N1EKTPOOTPULATENbHOCTD, camocTosTenbHble paboTbl, TECTOBble

BaNlEHTHOCTb, CTEMNEeHb OKUCIEeHWUsl, MOSb, MOnspHas 3a4aHnsi, OTYETbI MO CaMOCTOSITENbHbLIM

mMacca, MOMsipHbIi 00bem ras3oobpasHbiX BeELLECTB, paboTtam

BelecTBa  MOMEKYNAPHOr0O U HEeMOSeKynsApHOro OK1- OK7

CTPOEHUs, pPacTBOpPbIl, 3NEKTPONUT W HESNEKTPOSUT, OK9-OK 11

3NEKTpoONUTMYECKas  guccoumaumsi, OKUCIUTENb U

BOCCTAQHOBWUTENb, OKWACMEHME U  BOCCTaHOBIEHUE,

TennoBon 3dekT peakuun, CKOPOCTb XMMUYECKOMN

peakuuu, Katanus, XUMUYeCKoe paBHOBecue,

yrnepoaHbIn ckener, dyHKUMOHanbHas rpynna,

N30Mepusi, FOMONorus;

OCHOBHbIE 3aKOHbI XMMMI: COXPaHEHMS MacChl BELLECTB, OK1- OK7 nposepka BbINOJTHEHUS OOMaLLHUX

MOCTOSIHCTBa COCTaBa BellecTB, [lepMognyeckuin 3akoH OK9-OK 11 3agaHui, 3awwmTa nabopaTopHbix paboT

0.U. MeHgeneeBa;

OCHOBHble  TEOPMM  XMMUW;  XMMUYECKOM  CBSI3W, nposepka BbINOJIHEHUS] AoMaLLHUX

3ANEKTPONUTUYECKON anccoumnaumm, CTpOEHMS 3agaHui,  XUMUYEeckune OVKTaHThI,

OpraHMYecKnx U HEOPraHNYeCKNX COeaNHEHWIA; OK1- OK7 obyyatome n NpPOBEPOYHbIE
OK9-OK 11 camocTosTenbHble paboTbl, TECTOBble

3a0aHnsi, OTYETbI MO CAMOCTOSITENbHBIM
paboTtam

BaXKHeNMliMe BelecTBa W Martepuarnbl: BaXHenwune OTYETHLI MO CaMOCTOATENbHBIM paboTam,

MeTannbl M ChNnaBbl; CepHasl, consHasl, asoTHas W noaroToBka u 3awuTa pedepaToB

YKCyCHasi  KUCroTbl; ©GnaropogHble rasbl, BOAOPOA, TekyLmMn KOHTPONb B hopme:

KMCNOpPOA, rarnoreHbl, LWenoYHble MeTannbl, OCHOBHbIE, v’ camocTosiTeNnbHbIX paborT;

KACNOTHble M aMdOTepHble OKcuabl M MOPOKCUAbI, v' nabopaTtopHbIX pabor;

LLernoYn, YrMeKUCHbIA 1 YyrapHbI rasbl, CEPHUCTLIN ras, v/ TemMaTU4ecKux TECTOB;

aMmuak, BoAa, MPUPOAHbIA ra3, MeTaH, 9TaH, 3TWMEH, OK1- OK7 v XUMWYECKUX OUKTAHTOB;

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

HaTpus, kapboHat u docdat kanbums, 6eH3051, METaAHON y4yebHOM AMCUMNITNHBI.

W 3TaHomn,  CNOXHble  3dupbl,  XUpbl,  MbINa, WToroBbin KOHTpOIb B dopme

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

nonucaxapuabl (Kpaxman W Uennonosa), aHwmuH,
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