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1. NOACHUTENIbHAA 3ANMUCKA

Mporpamma obuieobpasoBaTenibHON y4yebHom AUNCLMMNMUHBI «XUMnsa»
npegHasHayeHa AnNd U3ydeHUs XumMuM B NpodbeccuoHanbHbix  obpasoBaTernbHbIX
opranmsaumax ClO, peanusylowmx obpasoBaTesnbHyl0 Nporpammy cpegHero obLuero
obpasoBaHnsa B npeaeniax OCBOEHMSI OCHOBHOW npodieccnoHanbHon obpasoBaTenbHOM
nporpammbl CMO (OOl ClNO) Ha 6ase ocCHOBHOrO o6uWero obpasoBaHus Mpu
NnoaroToBKe  cCNeuuanucTtoB  cpegHero 3BeHa no  cneuuansHoctn  09.02.07
«MIHghopMaLMOHHbIE CUCTEMBI U NPOrpaMMUPOBaHNE».

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuiero
obpasoBaHusi, NpeabsaBAsSiEMbIX K CTPYKTYpe, COOEPXaHUI W pesynbTataMm OCBOEHMS
yyebHOM ancumnimHbl «Xumusi», B COOTBETCTBMM C PekomeHpauusmm no opraHusauumm
nony4YyeHns cpegHero obuiero obpasoBaHMs B npefeniax ocBOeHUs obpasoBaTeribHbIX
nporpaMmm cpegHero npocdeccmnoHansHoro obpasoBaHna Ha 0ase OCHOBHOro obLiero
o6pasoBaHus ¢ y4eToM TpeboBaHUN deaepanbHbiX rocygapCTBEHHbIX 0bpasoBaTenbHbIX
CTaHOapToB W nony4aemonm  npodeccunm  unNu  cneunanbHOCTU  CpedHero
npodpeccunoHanbHoro obpasoBaHunsa (nNMcbmo [lenaptameHTa rocyaapCTBEHHOW MONMUTUKM
B cdhepe nogrotosku padoumx kagpos n ONO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-
259), ¢ ydeTom lNpumepHON OCHOBHOM OBpasoBaTeflbHOM NporpaMmmbl cpeaHero obuiero
obpasoBaHnd, 0Oo0OpeHHOM  pelleHneM  doedepanbHoro  y4ebHO-MeToguMyeckoro
o0b6beanHeHus no obemy obpasoBaHuto (MpoTtokon oT 28 mtoHs 2016 r. Ne 2/16-3).

CopepxaHue nporpaMmmbl «XUMUSI» HamnpaBieHO Ha [OOCTWXKEHWE CregytoLmnx
uenen:

* bopmuMpoBaHME Yy OBy4valOLLMXCA YMEHUS OLeHMBaTb 3HAYUMOCTb XMMWUYECKOrO
3HaHNA ANA Kagoro YenoBeka;

* (bopMMpoBaHMe y 0ByvaloLWMXCA LEeNOCTHOro NpeacTaBfieHns O MUpe U POIu
XAMUN B CO30AHUN COBPEMEHHOW €eCTEeCTBEHHO-HAy4YHOW KapTWHbI MUpa; YMEHUs
00BbACHATL O0ObEKTbl WM  NPOLECChl  OKpYXalwen OeNCTBUTENbHOCTU: MNPUPOAHOWN,
coumanbHOKW, KynbTYpHOW, TEXHWYECKOW cpedbl, — MWCMNOMb3ys ANA 3TOr0 XMMUYECKue
3HaHUS;

* pas3BuTME Yy OOy4YaloLMXC YMEHUN pasnuyatb akTbl U OLEHKW, CpaBHMBATb
OLeHOYHble BbIBOAbI, BUOETb WX CBSA3b C KPUTEPUSIMM OLEHOK M CBSA3b KpUTEPUEB C
onpeaeneHHon CUCTEMOW LieHHOCTeW, opMynupoBaTb M 0HOCHOBbIBaTb COBCTBEHHYIO
no3nuunio;

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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* NnpunobpeTeHne obyyaroLmMmMmnca onbitTa pasHoobpasHoOM AeATENbHOCTU, NO3HAHUSA
M CaMOMO3HaHWUA; KIKOYEBbIX HaBbIKOB, WMEKLWMUX YHMBEpPCarbHOE 3HayeHue Ans
pasnu4YHbiX BMAOB OEATENbHOCTU (HaBbIKOB pelleHns npobnem, MNPUHATUA peLueHun,
noucka, aHanusa m ob6paboTknm MHGPOPMaLMM, KOMMYHUKATUBHbBIX HaBbIKOB, HaBbIKOB
n3mMepeHun, cotTpyagHudectsa, 6esonacHoro obpalleHms ¢ BelecTtsaMy B NOBCEAHEBHON
XKU3HN).

B nporpammy BKNOYEHO coAepXaHwe, HarnpasreHHoe Ha opMmupoBaHue y
CTYOEHTOB KOMMETEeHUUN, Heobxoammblx Ans kadectBeHHoro ocBoeHnsa ONMOIM CMNO Ha
0ase ocHoBHOro obuiero obpasoBaHus C MonydYeHnemMm cpegHero obuiero obpasoBaHus;
nporpaMmmbl NOArOTOBKKU crieumnanmucToB cpeaHero 3seHa (MMNCC3).

Mporpamma MOXeT NCcnosib30BaThbCA apyrumm npodeccrnoHanbHbIMN
obGpasoBaTenbHbIMM  OpraHu3auuamu, peanuaylowmMmm obpasoBaTenbHyd nporpammy
cpeaHero obuwero obpasoBaHua B npegenax ocsoeHust OMNOI CI1O Ha 6a3e OCHOBHOrO
obuiero obpasosaHus (MMCC3).

2. MECTO YYEBHOW gUCUUNNUHBLI B YYEEHOM MNJAHE

YyebHas gucumnnuHa «Xmmus» sBnsieTca y4ebHbIM NpegMeToM no Bbibopy w3
obsizaTtenbHon npegmeTHon obnactn «EctectBeHHble Hayku» PIOC cpegHero obuiero
obpasoBaHus.

B npodeccuoHanbHbiXx  obpasoBaTenbHbIX  OpraHu3auusix,  peanusyroLumnx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npeaeniax OCBOEHMS
Oriorn Cro Ha 6ase ocHoBHOro obuwero obpasoBaHus, ydebHas aucumnanHa «XumMmsay
nsyyaetca B obuieobpasoBaTenibHoM uukne yyebHoro nnaHa OlOM CIO Ha 6ase
OCHOBHOro obuiero obpasoBaHusi C MONy4YeHMEM cpegHero obuwero obpasoBaHus
(MrCcCas).

B y4ebHbix nnanax MNMMNCC3 mecto y4yebHOM AMCUMNANHBI «XUMUS» — B COCTaBe
obweobpasoBaTernbHbIX  Y4e€OHbIX  AUCUMNIMH  NMo  Bblbopy, OpMUPYEMbBIX 13
obsi3atenbHbIXx NpegMeTHbix obnacten ®IrOC cpeaHero obuwiero obpasosanus, ana Cr1O

TEXHUYECKOro npodunst npodeccmoHanbHOro obpasoBaHus.

3. OBLUAA XAPAKTEPUCTUKA YYEBHON AUCLIUMNUHbI «XUMUA»

Xummna — 9710 Hayka O BellecTtBax, MUX COCTaBe W CTpPOEHUWU, cBOMCTBaxX U
npespaweHndx, 3HadYyeHnn XMMU4ecKnx BellectTB, MartepuasioB W MNpoLeccoB B
ﬂpaKTquCKOVI OeATesIbHOCTU YerioBeKa.

CopepxaHue obuieobpasoBaTenibHON y4EOHON ANCUNMANHBI « XUMUS» HanpaBreHo

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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Ha ycBOeHMe 0by4aroLMMNCS OCHOBHbIX MOHATUIA, 3aKOHOB U TEOPUIA XUMWUW; OBIageHne
YMEHUSIMW HabnwgaTb XUMUYECKME ABMEHUSA, MNPOBOAUTb XUMWUYECKUN SKCMEPUMEHT,
NPOM3BOANTL pacyeTbl Ha OCHOBE XUMUYECKMX OPMYN BELECTB M ypaBHEHUN
XUMUYECKMX peakLmn.

B npouecce u3ydyeHna xummn y oby4varloLMXCs pas3BMBaOTCA MO3HaBaTENbHbIE
WHTEpPEeCbl W WHTennekTyanbHble CNOCOBHOCTM, NOTPEBGHOCTM B CaMOCTOSTENBHOM
NnpUodpeTeHns 3HaHMM MO XUMUM B COOTBETCTBMM C BO3HUKAKOLWMMU XKU3HEHHBIMU
npobnemammn, BocnutbiBaeTca 6epexHoe OTHOLLEeHUNA K Npupoge, NoOHMMaHue 340pOBOro
o6pasa Xn3HK, HeoBXoANMOCTM NpeaynpexneHnsa ABneHun, HaHOCALWMX Bpea 340POBbHO
n okpyxawwen cpege. OHM ocBavMBalT MNpPUEMbl FpamMoTHOro, ©e3onacHoro
NCMNONb30BaHNSA XMMUYECKUX BELLECTB M MaTepuanos, NPUMEHSEMbIX B ObITy, CEMbCKOM
XO35MCTBE M Ha NPON3BOACTBE.

Mpn  cTpykTypupoBaHun  cogepxaHuss  obueobpasoBaTesibHoOM  y4yeBGHOM
ANCUMNNUHBL ANg npodyeccuoHanbHbiX 0bpasoBaTenbHbIX OpraHu3auuin, peanuayroLlmnx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npepenax OCBOEHUS
Ororn Cro Ha 6ase ocHoBHOro obuiero obpasoBaHus, yduTbiBanacb OObLEKTMBHas
peanbHOCTb — Hebonbwon 00bemM 4acoB, OTMNYLWEHHbIX Ha W3y4YeHMe XUMUU U
CTPEMIIEHNE MaKCUManbHO COOTBETCTBOBATb MAesM pasBmBatollero ody4veHus. MNoatomy
TeopeTnYeCcKne BONPOChl MakCMMarnbHO CMELLEHbI K Havany n3dy4yeHmst AUCUNNINHLI, C TEM
4yToObl MocnenywLWmMn akTU4ecknin maTtepuan paccMaTpuBasncs Ha OCHOBE U3YYEHHbIX
TEOPUN.

Peanunsauua geaykKTMBHOrO noaxoda K M3y4YEeHU0 XMMUKM CNocOBCTBYET pasBUTUMIO
TakMx JOrMMYECKMX oOnepauui MbIWMEHUS, Kak aHanmM3 U CuHTe3, 00o06LieHne wu
KOHKpeTu3auus, CpaBHEHME M aHanorus, cuctemaTnsaums 1 Kknaccudpukaums m ap.

M3yyeHne xummm B npodpeccroHarnbHbiX 0bpa3oBaTeslbHbIX  OpraHu3aumsix,
peanu3ylowmx obpasoBaTenbHyld Mporpammy cpegHero obuwiero obpasoBaHua B
npegenax ocsoeHusa ONNOIM CINO Ha 6a3e ocHOBHOro obuiero obpasoBaHns, UMeeT CBOM
0COOEHHOCTM B 3aBMCUMOCTM OT npodunsa npodeccrmoHanbHoro obpasoBaHus. 3To
BblpaXaeTcsi B coaepXaHum oOy4eHusi, KONMYecTBe 4acoB, BblOENSIEMbIX Ha MU3y4YeHue
OTAENbHbIX TeM NMporpamMmebl, rMybuHe nx ocBoeHus obyyalwmmmcs, obbeme 1 xapakrepe
NPaKTUYECKNX 3aHATUIA, BUAAX BHEAYANUTOPHOM CaMOCTOSATENbHON paboThl CTYAEHTOB.

MNpwn OCBOEHUU cneunanbHoOCTEN Ccro TEeXHMYEeCcKoro npoduna
npodgeccuoHanbHoro obpasoBaHua xuMmna  unlyyaetcsa BGonee  yrnybneHHo  Kak
npocunbHasn ydebHas gucumnnmHa.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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Cneunduvka msyvyeHus XMMuUM Npu OBfAAEHUU CrneumanbHOCTAMU TeXHUYECKOro
npoduns oTpaxkeHa B Kaxagown Teme pasgena «CoaepxaHue yyebHOW OUCUUNINHBIY B
pybpuke «lpodunbHble 1 NPOGECCUOHANbHO 3HaYUMbIE ANEMEHTbI COAepXKaHus». ITOT
KOMMOHEHT peanu3yeTcsa nNpyv MHANBMAYanbHOW CaMOCTOSATENbHON paboTe obyvatoLmxcs
(HanucaHum pecbepatoB, MNOArOTOBKE COOOLIEHMI, 3aluMTE MPOEKTOB), B Mpouecce
y4yebHON OeATenbHOCTU NoA PyKOBOACTBOM npenogasaTtens (BbIMOSTHEHUU XMMWYECKOro
3KCcnepuMeHTa — riabopaTopHbIX OMbITOB M NPaKTUYeCKUX paboT, pelueHUU MNpakTUKo-
OPUEHTUPOBAHHbIX PacyYeTHbIX 3a4a4 1 T.4.).

B npouecce wu3yyeHUss XMMUU  TEOpPETMYECKME CBEAEHWA  AOMOSHSAKTCS
AEeMOHCTpaumMsamMn,  nabopaTopHbIMM  OMbITaMM U MPAKTUYECKUMU  3aHATUSIMW.
3HauuTenbHoe MecTo OTBOAMTCH  XMMWYEeCKOMYy akcrnepumeHTy. OH  OTKpbiBaeT
BO3MOXHOCTb (QOpMMpOBaTh y OOy4aloLWmnxca cneunanbHble NpeaMeTHble  YMEHUS:
paboTaTb C BELLECTBaMU, BbINOSTHATL NPOCTbIE XMMUYECKMNE OMbITbI, y4NTb 6e30MnacHoOMy U
9KOMOrnyeckn rpamoTHOMYy obpalleHunto ¢ BelwecTBaMn, MatepuanamMmm n npowleccamm B
ObITY 1N Ha NPON3BOACTBE.

[Ana opraHu3aumMm BHeayaUTOPHOW camMoCToATENbHOW paboTbl  CTY4EHTOB,
oBragesawowwmnx cneumanbHoctamm ClMO TexHunyeckoro npodung npogeccruoHanbHOro
obpa3oBaHus, NpeacTaBreH NpUMEpPHbIA NepeYyeHb pedepaToB (4OKNaa0B).

B npouecce uM3ydeHMss XuUMUKM  BaxXHO popMupoBaTb  MH(OPMALMOHHYIO
KOMNEeTEeHTHOCTb oby4atowmxcs. osToMy npu opraHvMsaumMmM CaMOCTOSTENbHOM paboThl
HeobXxo4MMO aKUeHTMpOoBaTb BHMMaHuMe OOyyarwmuxcs Ha noucke uHdopMaumm B
cpegctBax Maccmeava, WHTepHeTe, y4yebHOM U cneumanbHOM nuTepaType C
COOTBETCTBYHOLUNM 0POPMIEHNEM N NPpeACcTaBNEHNEM pe3yrbTaToB.

N3yyeHne obuieobpasoBaTtenbHOM y4ebHOM ANCUUNIUHBI «XUMUS» 3aBepLuaeTcs
noasedeHnem utoroB B dopme  avddepeHuUMpoBaHHOrO 3a4eta B pamkax
NMPOMEXYTOYHOW aTtTecTtaumm CTyaeHToB B npouecce ocBoeHns OlMOIM CIO ¢
nonyyeHnem cpegHero obuiero obpasosanus (MMCC3.)

4. PE3YNbTATbl OCBOEHUA YYEEHON AUCLUNITUHDI

OcBoeHMe copepXaHus y4eBGHOW  OUCUMMNMHBI - «XuMusiy, obecnevnBaeT
AOCTUXKEHME CTyAEeHTaMW CneayoLwwmnx pesynbTaTos:
* IUYHOCMHBIX:

— YYBCTBO ropaoCtn U yBaXXeHUA K UCTOPUN N OOCTUXKEHUAM OTEeYeCTBEHHOMN

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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XUMUYECKON  HaYKW; XMMUYECKM TrpamMOTHOEe noBedeHne B  npodeccuoHanbHon
AeaTenbHOCTM U B BbITy Npy obpalleHnn ¢ XMMUYEeCKMMIN BeLLlecTBaMn, matepuanamm u
npoueccamu;

=~ TOTOBHOCTb K MNPOAOIMKEHMIO 06pas3oBaHUA M MOBbIWEHMSA KBanudukaumm B
n3bpaHHOM nNpoeccnoHanbHON AeATENbHOCTM U OOBLEKTUMBHOE OCO3HAHWE ponu
XUMUYECKMX KOMMNETEHLMI B 3TOM;

- YMEeHWe WUCnonb30BaTb [OCTMXKEHUS COBPEMEHHOW XUMUYECKOW Hayku U
XUMUYECKNX TEXHONOMMIN AN1S NOBbILWEHUST COOCTBEHHOIO UHTENNEKTYaNnbHOrO pasBuUTUSA B
Bbl6paHHON NpodeCccrnoHanbHOM AeATeNbHOCTY;

* MemanpeoMemHsbIXx:

= MNCNONb30BaHWE PasfMyHbIX BUOOB NO3HABaTENbHON AEATENIbHOCTU U OCHOBHbIX
WHTENNeKTyanbHbIX onepaumi (NOCTaHOBKM 3a4aun, hopMynMpoBaHNA runoTes, aHanuaa
W CUHTE3a, CpaBHeHMsi, 0000LWeHns, cucTemaTmsaumn, BbISBIEHUS  NMPUYUHHO-
CNeACTBEHHbIX CBSA3ei, Noucka aHanoros, YOPMYNMPOBaHUS BbIBOAOB) ANSA peLueHus
NoCTaBNeHHOM 3ajauyn, NPUMEHEHMEe OCHOBHbIX METOAOB MO3HaHusA (HabnogeHus,
Hay4YHOro 3KCrNepuMeHTa) ANA U3YYeHUsS PasfNYHbIX CTOPOH XUMMUYECKMX OOBEKTOB U
NpoLeccoB, C KOTOPbIMU BO3HUKaAET HEOBXOAUMOCTb CTalnkmBaTbCs B NPOdeCCMOHanbHOM
chepe;

—  MCMNOMb30BaHWEe pPasfnMyHbIX MWCTOYHUKOB ANA  MNOMyYEeHUs  XUMUYECKOW
WHOpPMaUUK, YMEHME OUEHUTb €ee [OOCTOBEepPHOCTb [Ans OOCTUXKEHUS  XOPOLLMX
pe3ynbTaToB B npodeccroHansHon cepe;

* NpedMemHbIX:

— CcOPMUNPOBAHHOCTb MPeACTaBlEHNN O MECTe XMMUN B COBPEMEHHOW Hay4YHOW
KapTuHE MMpa; NOHMMaHWE Ponu XMMUN B hOPMUPOBAHMM Kpyro3opa U PyHKLMOHANbHOM
rPaMOTHOCTM YeroBeKka ANd peLleHns NpakTU4ecknx 3agay;

- BrageHne OCHoBOMOMaraLWmMMmn XMMNUYECKUMN NOHATUSAMU, TEOPUSIMU, 3aKOHaMU
N 3aKOHOMEPHOCTSIMW; YBEPEHHOE MOfb30BaHNE XUMMUYECKON TEPMWUHOMOTNEN U
CUMBOJTUKOW;

- BNageHne OCHOBHbIMW METOL4aMN Hay4YHOro NO3HaHUS, UCNOSb3YEMbIMU B XUMUN:
HabnogeHMeM, onucaHWem, U3MEepeHUEeM, IKCNepUMEHTOM; ymMeHue obpabaTtbiBaThb,
O0BACHATL pe3ynbTaTbl MPOBEOEHHbIX ONbITOB W AenaTb BbIBOAbI, FOTOBHOCTb MU
CNOCOBHOCTb NPUMEHSTb MeTOAbl MO3HAHMSA NPU PELLEHUN NPAKTUYECKUX 3a4av;

- CHOPMUPOBAHHOCTb YMEHUSA [aBaTb KOMMYECTBEHHbIE OLEHKM W MPOM3BOAUTH
pacyeTbl N0 XMMUYECKUM (popMynam 1 ypaBHEHUAM;

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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- BNageHve npasunamum TEXHUKM Be30MacHOCTM NpU UCMOMb30BaHUM XUMUYECKUX
BELLIECTB;

- c(opMMPOBaAHHOCTL COOCTBEHHOM MO3MUMM MO OTHOLIEHUKD K XUMUYECKOW
MHpopmauun, Nony4aemon n3 pasHbiX MCTOHHMKOB.

B pesynbTaTe M3y4yeHuUs OUCLUUNIIMHBLI Y O0y4aloWmxca opMUpyHOTCA 3reMEHTDI
cnegyowmnx obLmMx KOMNEeTEHLUNN:

OK 01. BbibupaTtb cnocobbl pelleHust 3agad npodeccnoHanbHON OesaTerbHOCTY,
NPUMEHNTESBbHO K Pa3fiMYHbIM KOHTEKCTaM;

OK 02. Ncnonb3oBaTb COBPEMEHHbIE CPEeACTBa NOUCKa, aHanusa u nHTepnpeTauum
WHopMauum M MHPOPMALMOHHBIE  TEXHOMOrMM  ONs  BbINOMHEHMS  3ajdad
npodeccnoHanbHoOn AeAaTenbHOCTN.

OK 04. 3dekTnBHO B3anmMoagencTBoBaTh U paboTaTb B KONMEKTUBE U KOMaHAE.

OK 07 CopgencresoBaTb COXpaHEHUIO OKpyXatloLen cpeabl, pecypcocbepexeHuto,
NPUMEHATb 3HaHUA 006 WM3MEHEHWW Knumata, NpPUHUMNbl BepexnMBoro NPou3BOLCTBA,
3P PEKTUBHO LENCTBOBATL B YPE3BbIYANHbLIX CUTYaLUAX.

5. COOEP>XAHUE YYEBHOW OUCLUNIWHDI

BBepneHue

Hay4Hble MeToAbl NO3HAHUSA BELWECTB N XMMUYECKUX SBMEHNN. Ponb akcnepuMeHTa
n Teopunm B Xxumumn. MogenmpoBaHMe XMMWYECKMX MNPOLIECCOB. 3HAYEHME XUMUU MpPU
ocBoeHun npodgpeccun CIMO wn cneumanbHocten CIO  TexHunyeckoro npoduns
npodeccnoHanbHOro obpasoBaHums.

1. ObWAA W HEOPITAHUYECKAA XUMUA

1.1. OCHOBHbIE MOHATUSA U 3aKOHbI XUMUMN

OcHoBHble NoHATUA xumuun. BewectBo. Atom. Monekyna. XMMUYECKUIN 3SNIEMEHT.
Annotponus. lNpocTble 1 cnoxHble BewecTBa. KayeCTBEHHbIN 1 KONMYECTBEHHbIWM COCTaB
BELLEeCTB. XuMM4Yeckne 3Hakum n gopmyrnbl. OTHOCUTENbHbLIE aTOMHas U MOJSieKynsapHas
mMaccbl. KonmyecTtBo BellecTBa.

OCHOBHbIe 3aKOHbl XUMUKU. CTexMomeTpusi. 3aKOH COXpPaHEHUS1 MacCbl BELLECTB.
3aKOH MOCTOSAHCTBa COCTaBa BELLECTB MOSEKYNSAPHOM CTPYKTYypbl. 3akoH ABoragpo u
CNeacTBus U3 Hero.

PacuyeTHble 3agjaynM Ha HaxoXaeHwe OTHOCUTENbHOM MOSEKYNSPHOM Macchl,
onpeneneHne MaccoBown A0S XMMUYECKNX INIEMEHTOB B CITIOXXHOM BELLECTBE.

LemoHcmpauyuu

Mopgenn aToMoB XMMUYECKNX INIEMEHTOB.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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Mopgenn monekyn nNpocTbiX U CNOXHbIX BELECTB (LapocTtepxHeBble U CTioapTa—
Bpurneba).

Konnekuus NnpocCTbIX U CNOXHbIX BELLLECTB.

HekoTopble BellecTBa KOSIMYECTBOM 1 MOSb.

Mopgenb monsipHoro o6bema rasos.

AnnoTponuna dgpocgopa, kucrnopoga, ornosa.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
AnnoTtponHble moaundukaummn yrnepoga (anmas, rpaduT), Kucropoada (KACIopod, O30H),
onoBa (cepoe n 6enoe o5ioBo). MNoOHATNE O XMMUYECKOW TEXHONormm, GuoTexHonornn u
HaHOTEXHOMNOINMU.

1.2. Tlepuwoaunyeckun 3akoH wu [lepumognyeckas cucrtema XUMUYECKUX
anemeHToB [1. U. MeHaeneeBa n cTpoeHue aToma

Mepuognyveckun 3akoH . UN. MenpgeneeBa. Otkpbitvne [0. W. MeHaeneeBbim
lMepuogunyeckoro 3akoHa. lNepuognyecknn 3akoH B popmynuposke [1. M. MeHoeneesa.

Mepuogmnyeckas Tabnuua XMMUYECKMX ANIEMEHTOB — rpaduyeckoe otobpaxxeHue
nepuoanyeckoro 3akoHa. CTpykTypa nepuoguyeckon Tabnuubl: nepuogbl (manble
oonblume), rpynnbl (rnasHas n nobo4vHas).

CmpoeHue amoma u [lepuodu4veckuli 3akoH M. U. MeHOeneeesa. ATom —
CnoXxHasi 4Yactvmua. Aapo (MpOTOHbI M HEWTPOHbI) N 3NEKTpOHHass obonoyka. M3oTonbl.
CTpoeHune anekTpOHHbIX 060fI04EK aTOMOB 3fIEMEHTOB Marnbix nepnogoB. OcobeHHoCTH
CTPOEHUS ANEKTPOHHLIX 060104EK aTOMOB arieMeHTOB 60MblNX Nepmnoaos (NepexoaHbIX
anemeHToB). [NMoHsATME 06 opbuTanax. s-, p- u d-opbutanu. SNEeKTPOHHbIE KOHGUrypauum
aTOMOB XMMWYECKNX INTIEMEHTOB.

CoBpemeHHas dopMynmpoBka Mepuognyeckoro 3aKoHa. 3Ha4veHune
Mepnognyeckoro 3akoHa u [llepuognyeckon cCuUCTEMbI XMMUYECKMX anemeHTtoB [. WU.
MeHngeneeBa aonst pasBuUTMs HayKn U NOHUMAaHNA XMMUYECKON KapTUHbI Mypa.

HdemoHcmpauuu

PasnnyHble dopmbl lNepuognyeckon cuctembl Xumudeckmx anemeHtos . W.
MeHpeneesa.

OunHamnyeckne Tabnuubl 4ns mogenupoBaHna lNepnognyeckon CUCTEMBI.

OneKkTp13auma Ten u X B3anMOAENCTBME.

JlabopamopHsbIl onbim

MoaenupoBaHue noctpoeHnus lNepunoanyeckon Tadbnuubl XMMUYECKNX 3NIEMEHTOB.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbI COOEepPXKaHUS.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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PaguoaktnBHoCTb. Mcnonb3oBaHMe pagvoOakTUBHBIX WM30TOMOB B TEXHUYECKUX Lensx.
PeHTreHOBCkOEe M3ryyeHMe U1 ero UCnorb3oBaHWe B TeXHUKe W MeauuunHe.
MogennpoBaHue Kak MeToz NPOrHOo3npoBaHUSA cUTyauum Ha NPpon3BOACTBE.

1.3. CTpoeHue BellecTBa

MoHHasa xumunyeckas cBA3b. KaTnoHbl, nx obpasoBaHve U3 aTOMOB B pesyrnbTaTte
npouecca OKucneHusa. AHWOHbI, UX obpasoBaHMe M3 aTOMOB B pesynbTate npolecca
BOCCTaHOBNEHNA. MIOHHas CBA3b Kak CBA3b MeXQy KaTMOHaMm W aHMoHamMu 3a cueT
AMEeKTpOCTaTU4ECKOro NpuTskeHus. Knaccudukaumsi MOHOB: MO COCTaBy, 3HaKy 3apsaa,
HanuMuuio rmapaTHon obono4vkn. VoHHble KpucTannuyeckne pewletkn. CBOMCTBA BELLECTB
C VIOHHbIM TUMNOM KPUCTAamNNMYeCcKon peLleTku.

KoBaneHTHasa xumunyeckas cBf3b. MexaHnam obpas3oBaHWA KOBareHTHOW CBA3U
(0bMEeHHbIN 1 OOHOPHO-aKUENTOPHbIN).  ANeKTpooTpuuaTenbHOCTb.  KoBaneHTHble
nonsapHass u HenonsipHasi cBs3W. KpaTHOCTb KOBaneHTHoW cBA3n. MonekynsipHble w
aTOMHble KpucTannuyeckmne pelueTtkn. CBONCTBa BELLECTB C MOSIEKYIISAPHBIMU U aTOMHbIMU
KpUCTannmyeckumm peLleTkamm.

Metannunyeckas cBA3b. MeTannuyeckas Kpuctannuyeckass peweTka U
MeTannmyeckas xummyeckas csasb. Pusnyeckne cBOMCTBa MeTansos.

ArperaTtHble COCTOSIHUSI BelweCcTB U BoAopoAdHas CBA3b. 1Bepaoe, Xugkoe u
razoobpasHoe cocTosHuA BewlecTB. [lepexog BewecTBa W3 OOHOrO arperatHoro
cocTosiHMA B gpyroe. BogopoaHasi cB43b.

Uuctble BewectBa M cMmecu. [loHATME O cmecn BelwlecTB. [OMOreHHble wu
reteporeHHble cmecu. CoctaB cmecen: obbeMHast 1 MaccoBast 4OSIM KOMMOHEHTOB CMecH,
MaccoBasi oSl NpuMecen.

OucnepcHble cuctembl. [oHATME O gucnepcHon cucteme. [ucnepcHas dasa u
aucnepcuoHHas cpepa. Knaccudukauma gmcnepcHblx cuctem. NoHATUE O KOMMoUOHbIX
cucremax.

HdemoHcmpauuu

Mopgenb KpucTannm4eckon peLeTkn xnopuaa HaTpus.

O6pasubl M1MHEPASIOB C MOHHOW KPUCTanfIMYeCcKon peLleTKon: KanbLumTa, ranuTa.

Mogenu kpucTannmMyeckux peLeTok «Cyxoro nbga» (Mnv rnoga), anmasa, rpagura
(vnu kBapua).

Mpnbopbl Ha XMOKNX KpUcTanmnax.

O6pasubl pasnu4yHbIX AOUCNEPCHbIX CUCTEM: 3MYNbCUKW, CYCMNEH3UKW, al3po30rien,
refnen n 3onemn.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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Koarynsauus.

CwuHepesuc.

A ekt TuHpans.

JlabopamopHble ornbimbi

MpuroToBneHme cycneHsnm kapboHaTa KanbLmsi B BOLE.

MonyyeHne amynbLCMM MOTOPHOIO Macna.

O3HakomrieHne co CBOMCTBaAMM AUCMEPCHBIX CUCTEM.

lNpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MonsipHOCTb CBSA3M M MONAPHOCTb Mornekynbl. KoHaeHcauusa. TekydecTb. BosroHka.
Kpuctannusauus. Cybnumaums n gecybnmmaums. AHomanmm gusnmyeckmx CBOMCTB BOAbI.
Kugkne kpuctannbel. MuHepanbl U ropHble NOpPoAbl Kak NPUPOAHbIE CMECU. OMYIbCUU U
cycneHsun. 3onum (B ToM vncrne asposonn) n renun. Koarynsaums. CuHepesuc.

1.4. Bopa. PacTBOpbl. AneKkTponutuyeckasa auccounauyms

Bopna. PactBopbl. PacTtBopeHue. Boga kak pacrtBoputenb. PacTBOpUMOCTb
BellecTB. HachbllweHHble, HeHacbiWweHHbIe, MNepPechbILEeHHbIE pPacTBOPbl. 3aBUCUMOCTb
pPacTBOPMMOCTM ra3oB, XXUOKOCTEN N TBEPAbIX BELWLECTB OT Pa3fiMyHbIX aKTOpPOB.

MaccoBasa [onsi pacTBOPEHHOro BeLecTBa.

AneKkTponuUTUYecKaa  Aauccouraums. OnekTponuTbl n HE3NEKTPOUTLI.
anekTponuTudeckas gmccoumnaums. MexaHnambl 3MEKTPONUTUYECKOW Auccoumauumn ans
BELLECTB C pasfiMyHbIMKM  TUNaMM  XUMUYECKOM CBA3W. [napaTMpoBaHHble W
HermgpaTupoBaHHble MOHbL. CTeneHb anekTponuTuyeckon auccouuaumn. CunbHble ©
cnabble anekTponuTbl. OCHOBHbIE MOMOXEHUA TEOPUN INEKTPONUTUYECKON aMcCcoUmaLni.
KncnoTbl, OCHOBaHMSA 1 CONM Kak 3N1EKTPONNTbI.

HdemoHncmpauuu

PacTtBoprMMOCTb BELWECTB B BOAE.

CobupaHune rasoB METOAOM BbITECHEHMS BOAbI.

PacTtBopeHue B Boge CEPHOM KACAOTbI U CONEN aMMOHUSL.

O6pasupbl KpucTannorMapaTos.

M3roToBneHne runcoBom NoBs3KM.

McnbiTaHne pacTBOPOB  SNEKTPONIMTOB M HEJMEKTPONUTOB Ha  npegmer
auccounaumu.

3aBMCUMOCTb CTEMEHN 3JNEKTPONUTUYECKON AUccoumalmm yKCYCHOM KUCROTbl OT
pasbaBneHuns pacTteopa.

[BMKXEeHME OKpaLLEHHbIX MOHOB B 3IEKTPMUYECKOM MOse.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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[MpurotoBneHne xxecTkon BOObl U YCTPaAHEHNE ee XXECTKOCTMU.

NoHNTLL.

O6pasubl MUHeparnbHbIX BO4 Pa3NIMYHOrO Ha3HaYeHus.

lpakmu4eckoe 3aHssmue

lMpuroTtoBneHne pacTeopa 3aJaHHOW KOHLIEHTpaLuu.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3J/1eMeHMbl COOep)KaHUS.
PacTtBopeHne Kak oM3MKO-XMMUYECKUA npoLiecc. Tennosble apdeKkTbl NpU pacTBOPEHUN.
Kpuctannorngpatbl. PelweHne 3agay Ha MaccoBylO O pacTBOPEHHOrO BeLlecTBa.
MpumeHeHne BoObl B TEXHUYECKUX Lensax. XKecTKoCTb BoAbl U CNOCOOblI ee yCTpaHeHus.
MwuHeparnbHble BOAbI.

1.5. Knaccudmkaumsa HeopraHM4eCKux coegMHEeHMN U NX CBOUCTBa

Kucnotbl u ux cBonctBa. KNCNOTbl Kak 3MNeKTPOnuTbl, MX Knaccudukaumss no
pPasnuYHbIM  Mpu3Hakam. XUMWYECKMEe CBOWCTBA KUCMIOT B  CBeTe  Teopumn
anekTponutudeckon guccounaumm. OcobeHHOCTM B3aMMOAENCTBUS KOHLEHTPUPOBAHHOM
CEPHOWN N a30THOM KMCNOT ¢ meTannamm. OCHOBHbIE CNOCOObLI MONYYEHUS KUCMOTbI.

OcHoBaHuA u nx ceoncrtea. OCHOBaHUA KaK 3MeKTPOnnTbI, NX Kraccugukauma no
pPasnuYHbIM  Npu3Hakam. XuMMUYECKMe CBOWCTBA OCHOBaHMA B CBeTe Teopumn
ANEKTPONNTUYECKON anccoumaumn. PasnoxeHne HepacTBOPUMbBIX B BOAE OCHOBAHWUMN.
OcHoBHble crnocobbl NONy4YeHUs OCHOBaHWUMN.

Conn n ux cBouctBa. Conu kak anektponutbl. Conu cpegHue, Kucnble U
OCHOBHblE. XWMMWYECKME CBOWCTBaA COMleM B CBETE TEOPUN INEKTPONUTUYECKOW
anccoumaumn. Cnocobbl nonydeHus conen. Mmaponua conen.

Okecnabl M ux cBouctBa. Coneobpasyowme n Heconeobpasyrwme OoKCcuAabl.
OcHoBHble, aMdoOTepHblE U KUCIMOTHbIE OKCMAbl. 3aBUCUMOCTb XapakTepa okcuga oT
CTEMEHN OKUCNeHNa obpasyowero ero metanna. XuMUYeCcKMe CBOWCTBA OKCUOOB.
lMony4eHne okcmaos.

HdemoHcmpauuu

B3anmopgencrame a3oTHOM U KOHLLEHTPUPOBAHHOM CEPHOM KUCMOT C MeTannamMmu.

["lopeHne docdopa n pacTtBopeHe NPOAYKTa ropeHns B BOAE.

[MonyyeHue n ceoncTBa amoOTEPHOro rMapokcuaa.

HeobpaTtumbin rugponms kapbuga kanbuus.

Ob6paTtnmbi rMaponn3 conen pasnuyHoro Tuna.

JlabopamopHbie onbimbi

McnblTaHne pacTBOPOB KNCMOT MHOMKATOPaMMU.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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Bsaumogencreme meTtannoB C KNUCIIOTaMMW.

BsaumopgencTeme KUCNoT ¢ oKcnaamm MeTanmnos.

B3anmogencTamne KMCroOT C OCHOBAHUSAMM.

B3anmogencTeme KMCRoT C CONAMMU.

McnbiTaHne pacTBOPOB LLEeNoYen HanKaTopamm.

B3saumogencreume Lwenodyen ¢ Consamu.

PasnoxeHne HepacTBOPUMbIX OCHOBaHUN.

B3anmogencTteue conen ¢ metannamu.

BsaumopencTemne conen gpyr ¢ 4pyrom.

'maponus coneun pasnmMyHoOro Tuna.

lMpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MpaBuna pasbaBneHnst cepHon KUcnoTbl. Mcnonb3oBaHMEe CEPHOM  KUCMOTbl B
NPOMBbILWIEHHOCTN. EQKMe wenodn, nx Ucnosb3oBaHne B NPOMbILWIEHHOCTU. [alleHas n
HeraweHas U3BECTb, UX NPUMEHEHNE B cTpouTenbcTBe. 'nunc u anebactp, runcoBaHue.
MoHaTre o pH pacTteopa. KucnoTtHas, wenoyHas, HenTpanoHasa cpefa pacTBOpPOB.

1.6. Xummnyeckue peakuum

Knaccucdpukauma xummmyeckux peakuumn. Peakunm coeguHeHusi, pasnoxXeHus,
3amelleHuns, obmeHa. Katanutudeckune peakumn. O6patmmble 1 HeOOpaTUMblE peakunm.
[[OMOreHHbIE 1 reTEPOreHHbIE peakunmn. IK30TEPMUYECKNE U SHOOTEPMUYECKNE peaKLmK.
TennoBon adheKT XMMUYECKUX peakunin. TepMOXUMNYECKNE YpaBHEHMS.

OKncnuTenbHO-BOCCTaHOBUTENbHbIE peakuuu. CteneHb OKMCMEHUS.
Okucnutenb 1 BocCTaHoBreHune. BoccrtaHoBuTenb M okucrneHve. MeTon SneKTPOHHOro
OanaHca ans cocTaBneHnsl ypaBHEHUIN OKUCIINTENbHO-BOCCTAHOBUTESbHBIX PEaKLMNA.

CKOpOCTb XMMUYECKUX peaKuun. [oHATME O CKOPOCTU XMMMUYECKUX peakuuin.
3aBUCUMOCTb CKOPOCTM XMMMUYECKMX peakumin OT pasnuyHbiXx ¢akTopoB: npupoabl
pearnpyoLmnx BELecCTs, nx KOHLEeHTpaumu, Temneparypebl, NOBEPXHOCTU
COMPUKOCHOBEHUA N UCMNOSIb30BaHUS KaTannu3aTopos.

O6paTnmocTb Xxumu4yeckux peakumn. OOpaTumble M HeobpaTuMble peakumw.
Xnmmn4yeckoe paBHOBECKE U CMOCOObLI Ero CMELLEHUS.

HdemoHcmpauuu

Mpumepbl HeoGpaTMMbIX peakumn, Maywmux ¢ obpasoBaHMEM oOcagka, rasa unm
BOAbl.

3aBMCUMOCTb CKOPOCTU peakuumn OT NpMpoabl pearnpyomx BeLecTB.

BsaumopencTemne pactBOpOB CEPHOM KUCMNOTbI C pacTBOpamMu TUocynbdarta HaTpus

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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pasnNUYHOM KOHUEHTpaunmn n Temnepartypsbi.

Moaenb KunsLwero cros.

3aBMCUMOCTb CKOPOCTU XMMMUYECKOW peakumm OT MPUCYTCTBUS KaTanusatopa Ha
npuMepe pasnoXeHUs Mepokcuaa Bogopoda C MOMOLWBLIO AMOKCMA4A MapraHua wu
KaTtanasbl.

Mogenb anekTponusepa.

Mogenb anekTposIM3HON BaHHbI A5 NOSTyYeHUs antoMUHUS.

Mopenb KOMNOHHbI CMHTE3a aMmMuaka.

JlabopamopHbie onbimbi

Peakuna 3amelleHns meam Xenesom B pacTBOpe MeOHOro Kyrnopoca.

Peakuun, ngyuwmne c obpasoBaHnem ocagka, rasa unm Bogpl.

3aBMCUMOCTb CKOPOCTU B3aMMOLEWNCTBUSA CONMSAHOW KUCIOTbl C MeTannamu OT uX
npupoasbl.

3aBMCUMOCTb CKOPOCTU B3aMMOOEWCTBUS LMHKA C CONSAHOW KUCHOTOW OT ee
KOHLIeHTpauuw.

3aBMCUMOCTb CKOPOCTU B3aumopenctesunsa okcmaa megm (ll) ¢ cepHon kucnotomn ot
TemnepaTypbl.

lMpogunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUsl.
MoHaTMe 06 anekTponuse. JONEeKTpPonuM3 pacnnaBoB. JfEKTpoNu3  pacTBOPOB.
OnekTponuTu4eckoe nosiydeHne anoMmuHus. lpakTuyeckoe NpUMEeHeHue 3nekTponusa.
ManbBaHonnacTtuka. NanbBaHocTerns. PadgmHmpoBaHne UBETHbLIX MeTasoB.

Katanus. [omoreHHble W reTeporeHHble  katanu3atopbl.  [1pomMoTOpbI.
Katanutnyeckne agbl. IHMMouTopbl.

Mpon3BoacTBO amMmaka: cohipbe, annapaTtypa, Hay4Hble NPUHLUUNGI.

1.7. MeTannbl u HemeTannbl

MeTtannbl. OCO6EHHOCTN CTPOEHUS aTOMOB K Kpuctannos. dusnyeckne cBoncTea
MeTannos. Knaccudukaumsa metannoB Nno pasnuyHbiM npusHakam. XmMmnyeckne cBOMCTBa
MEeTansoB. QNEKTPOXMMUYECKNI pAS HanpsbkeHun meTtannos. MeTannotepmus.

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

Hemetannbl. OcobeHHOCTN CTpOoeHNss aTOMOB. HemeTannbl — NpocTble BeLecTsa.
3aBMCMMOCTb CBOMWCTB ranioreHoB OT WX [MOSIOXEHUs B MNEepUOAMYECcKON CUcTeMe.
OkucnutenbHble M BOCCTAaHOBUTENbHbIE CBOWCTBA HEMETamnsfioB B 3aBUCMMOCTU OT WX

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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NONOXeHUsA B psAy aNeKTpooTpuLaTenbHOCTH.

HdemoHcmpauyuu

Konnekuusa meTtannos.

BsaumopencTene metannosB ¢ HemeTannamm (kenesa, LMHKa 1 arntoMUHUSA C CEPOM,
antoMUHNA C NOOOM, CypbMbl C XSTOPOM, FOPEHME Xernesa B Xrope).

["lopeHne meTannos.

AntoMnHOTEPMUS.

Konnekuus HemetannoB. [opeHne HemeTannoB (cepbl, ocdopa, yrng).
BbiITecHeHVe MeHee aKTMBHbIX rasioreHoB M3 pacTBOPOB WX conen Bonee akTUBHbIMU
ranoreHamu.

Mogernb NpoMbILLEHHON YCTAHOBKM OS5 MPOU3BOACTBA CepHOW Kucnotel. Moaenb
ne4yn ana obxura msBecTHaKka. Komnekumu npoaykuuMi CUNMKaTHOM MNPOMbILWIIEHHOCTU
(cTekna, cbapcopa, hagHca, uemeHTa pasnuyHbIX Mapok 1 ap.).

JlabopamopHbie onbimbi

3akanka n oTnyck ctanm.

O3HakomIieHne co CTPYKTypamun ceporo n 6enoro vyryHa.

PacnosHaBaHue pya xenesa.

lpakmu4eckue 3aHsMus

Mony4eHune, cobupaHune n pacnos3HaBaHue rasos.

PelweHune akcnepuMeHTanbHbIX 3agav.

lNpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3J1eMeHMbl COOep)KaHUsl.
Koppo3nss MeTannoB: Xumudeckas U 3INeKTpoxmMmudeckas. 3aBUCMMOCTb CKOpPOCTU
KOppO3nn OT YCNoBUM OKpyxatowen cpedbl. Knaccuukaumsa kopposun meTtansoB Mo
pasnuyHbIM Npu3Hakam. Cnocobbl 3alnTbl MeTannoB OT KOPPO3UM.

Mpon3BoaCTBO YyryHa 1 ctanu.

lMonyyeHne HemeTannoB pPaKUMOHHOW TMEPEeroHKOM >XWOKOro BO3dyxa U
31EeKTPONN30M PacTBOPOB UMM PacCniaBoB dNIEKTPOSNIUTOB.

CvnukaTtHas NMPOMbILLJTEHHOCTb. rlpOI/I3BOL|,CTBO CepHOIZ KUCNOTHI.

2. OPTAHUYECKAA XUMUA

2.1. OCHOBHble TMOHATUA OpPraHMYeCKOM XUMUM U TEOpPUA CTPOEHUA
OpraHM4YecKux coeguHeHun

MpenmeT opraHnyeckon xumMuun. NpupoaHble, NCKYCCTBEHHbIE U CUHTETUYECKNE
opraHuyeckue BellecTBa. CpaBHEHNE OpraHNYeCcKMUX BELLECTB C HEOPraHUYECKUMMN.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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BaneHTHOCTb. XuMW4YecKkoe CTPOEHME KaK MopsaoK COeAUHEHUs aTOMOB B
MOREKYIbl MO BaNEHTHOCTMW.

Teopus cTtpoeHusi opraHmyeckux coeamHeHun A. M. BytnepoBa. OcCHOBHble
NMONOXEHNA TEOPUN XUMWUYECKOro CTpoeHusi. WM3omepusi u un3omepbl. XUMUYECKMEe
dopMyrbl U MOAENN MOSIEKYST B OPraHN4eCcKom XMMUWN.

Knaccucpukauma opraHmyeckumx BewectB. Knaccudukauma BeLwecTtB Mo
CTPOEHUIO YrNEepoOAHOro cKkerneta WM HanuMuui QYHKUMOHanbHbIX rpynn. Fomonorn wm
romoriornsa. Havyana HomeHknatypsl [UPAC.

Knaccucdumkauma peakumm B opraHU4eCKoOM XumMuum. Peakuuum npucoeguHeHus
(rmapupoBaHus, ranoreHMpoBaHus, rnaporanoreHnpoBaHus, rugpatauum). Peakuun
oTwenneHna (oermapupoBaHus, LernaporanoreHupoBaHud, gerngpartauun). Peakuyum
3amelleHus. Peakummn nsomepmsaumn.

HdemoHcmpauuu

Mogenn Mmonekyn roMmosioroB 1 MU30OMEPOB OPraHUYECKUX COEANHEHU.

KauyectBeHHOe o0OHapyxeHue yrnepoga, BoAopoda W xfopa B Mosfiekynax
OpraHN4Yecknx coeanHeHun.

JlabopamopHsbIl onbim

M3roTtoBneHne moaenen Mosekysi opraHM4eCkux BeLLECTB.

lMpochunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
lMoHaTMe o cybecTpaTte u peareHTe. Peakumm OKMCAEHNSA U BOCCTAHOBIIEHUST OPraHNYeCcKux
BewecTB. CpaBHeHMe Knaccudpukaumm coeauHeHnn wu Krnaccudukaumm peakumn B
HeopraHM4YeCcKon 1 OpraHNYeCcKoOn XMMnu.

2.2. YrneBoaopoabl U X NPUPOAHBbIE UCTOYHUKMU

AnkaHbl. AnkaHbl: FOMOMOrMYECKUA psg, U30OMepUst U HOMEHKNaTypa arkaHoOB.
XnMunyeckme CBOWCTBa asnkaHoOB (MeTaHa, 3TaHa): ropeHue, 3aMelleHue, pasrfoxeHue,
aerngpupoBaHue. NpuMeHeHne ankaHoB Ha OCHOBE CBOWCTB.

AnkeHbl. OTUNEH, ero nosnyyYyeHne (germgpupoBaHMeM ataHa, Aenonumepusaumnen
nonuaTtuneHa). fomonorndyecknin psg, N3omMepusi, HOMeHKNnaTypa arnkeHoB. XUMU4eckue
CBOWCTBa 3TUMEHA: rOpeHne, KadyecTBeHHbIE peakuumn (obecuBeynBaHne 6GpoMHON BOAbI U
pacTBopa nepmaHraHarta kanus), rmgpatauus, nonumepusauus. NpumeHeHne aTuneHa Ha
OCHOBE CBOWCTB.

OveHbl n Kayuyyku. MNoHATME O AMEeHaX Kak yrnesBogopodax C ABYMS OBOWHbIMM
cBazamn. ConpsbkeHHble AueHbl. Xumuyeckne cBorcTBa OytagueHa-1,3 n umsonpeHa:
obecuseunBaHme OpoMHOW BOAbI M MonUMepusauMs B Kaydvyyku. HaTtypanbHbil U©

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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CUHTETUYECKUe Kayyyku. PeanHa.

ANKWHBI. AueTuneH. Xnmunyeckme cBOWCTBa aueTuneHa: ropeHue,
obecuBeunBaHne OPOMHOM BOAbl, NPUCOEOMHEHMIM XNOPOBOAOPOAA M rMapaTauums.
NMpumeHeHne aueTuneHa Ha ocHoBe CBOMCTB. MexknaccoBasa nsomepusi ¢ ankagmeHamu.

ApeHbl. BeH3on. Xumnyeckne cBonctBa OeH3ona: ropeHne, peakunmn 3ameLleHus
(ranoreHupoBaHue, HUTpoBaHue). NpumeHeHne 6eH3ona Ha OCHOBE CBOWMCTB.

MpupoaHble NCTOYHUKM yriieBoaopoAaoB. [1pupoaHbIv ras: cocTas, NPUMEHEHNE
B KayecTBe Tonnuea.

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

HdemoHncmpauyuu

"opeHve MeTaHa, aTuneHa, aueTuneHa.

OTHoweHVe MeTaHa, aTuneHa, auetTuneHa n 6eHsona K pacTtBopam nepmMaHraHarta
Kanua n OpomMHoM Boae.

Mony4eHue aTuneHa peakunen germgpatauumn ataHona, auetTuneHa — rmaposin3om
Kapbuaa kanbums.

PasnoxeHue kaydyka npu HarpeBaHWW, UCMbITaHWE MNPOOYKTOB pasrioXeHus Ha
HenpeaenbHOCTb.

Konnekuus obpasuoB HepTn 1 HedTenpoaykToB. Konnekumsa «KameHHbIn yronb u
NpoAYKUUSA KOKCOXMMUYECKOrO NMPOM3BOACTBAY.

JlabopamopHsbie onbimbi

O3sHakomrieHue ¢ Konnekumen obpasuos HepTM N NPOOYKTOB ee nepepaboTku.

O3HakomneHue ¢ Konnekumen kaydykoB 1 obpasuammn nsgenum n3 pesuHoi.

lMpoghunbHbie u npogheccuoHaslbHO 3Ha4YuMble 3/IeMeHMbl CcoOepKaHusl.
Mpasuno B. B. MapkoBHukoBa. Knaccudukauusa n HazHavyeHue KaydykoB. Knaccudukaums
N Ha3HayeHue pesuH. BynkaHusaumsa kaydyka.

MonyyeHne aueTuneHa nNMpPonM3oM MeTaHa U kapbuaHbiM crnocobom. Peakuums
nonumepusaummn BuHunxnopuga. NonnBMHUNXNoOpua U ero npumeHeHue. Tpumepusaums
aueTuneHa B 6eH3on.

MoHatne o6 akcTpakumn. BoccTaHoBneHve  HUTpoGeH3oma B AHWUIMH.
"omonornyeckun psag apeHoB. Tonyor. HuTpoBaHue Tonyona. TpoTun.

OCHOBHble HanpaBneHns NPOMBbILLNIEHHOW NepepaboTKn NPMPOLHOro rasa.

MonyTHbIN HeTAHOM ras, ero nepepaboTka.

Mpouecchbl NPOMbILLNEHHOM NepepadoTkn HeTU: KpekuHr, pucdopmuHr. OKTaHoBOE
4Yncrno 6eH3NMHOB M LLIeTaHOBOE YNCIIO AM3ENbHOMo TONMMBA.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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Kokcoxmmmnyeckoe Npon3BoaCcTBO U €ro NpoayKUus.

2.3. Kucnopopacopaepxawme opraHu4yeckme coeanHeHUs

CnupTtbl. [lonyyeHne aTaHona OpOXeHWeM [NIoKO3bl M rmapataumen 3TuneHa.
'mppokcunbHasa rpynna Kak yHKUMoHarnbHas. [loHsATMe O npedenbHbIX O4HOATOMHbIX
cnvpTax. XMMU4ecKne CBOMCTBaA dTaHoNa: B3aMMOLEWCTBME C HaTpuem, obpasoBaHue
NPOCTbIX U CNOXHbIX 3(PUPOB, OKNUCNeHne B anbaerng. NpumeHeHne aTaHona Ha OCHOBe
CBOWUCTB. ANKOronuam, ero nocrneactema Ana opraHmamMa YesioBeka n npegynpexneHue.

[M1uepuH Kak NpeacTaBuUTESlb MHOrOaTOMHbIX CnMpToB. KayecTBeHHas peakuus Ha
MHOroaTOMHbI€ CnUpThl. [pUMeHeHne rmuuepuHa.

PeHon. dusmyeckne n xmmmyeckne ceoncTea geHona. BaanmHoe BnvsiHne atomoB
B Monekyne deHona: B3auMOAeNCcTBMe C rMAPOKCUMAOM HaTpUA M a30THOM KUCHOTOW.
MpumeHeHne peHoONa Ha OCHOBE CBOWCTB.

Anbpgernabl. MoHatme 06  anbgernpgax. AnbaerngHas rpynna  Kak
dyHKUMOHanNbHaa. dopmanbaern U ero CBOWCTBA: OKUCIIEHWE B COOTBETCTBYIOLLYHO
KMCNOTY, BOCCTaAHOBMEHME B COOTBETCTBYWOWMN cnupT. [lonyyeHne anbgerngos
OKMCITIEHMEM COOTBETCTBYHOLLMX CNUPTOB. lNpumMeHeHne dopmanbaervga Ha OCHOBE ero
CBOWCTB.

Kap6oHoBble Kucnotbl. [loHATME O KapOoHOBbIX kucnoTax. KapbokcunbHas
rpynna Kak yHKUnoHanbHas. [omonormdeckmn psag  npefenbHblX  OAHOOCHOBHbIX
KapboHoBbIX KucnoT. [lonyyeHne KapOOHOBLIX KUCNOT OKUCIIEHMEM anbAerngos.
XnMunyeckme CBONCTBA YKCYCHOM KMCAOThI: 0bLmne CBOMCTBA C MUHEpPanbHbIMU KMCOTaMU
N peakuma atepndpukaumn. NprumeHeHne ykKCycHOM KMCNOTbl HA OCHOBE CBOMCTB. Bbiclwine
XUPHbIE KMCNOTbI HA NpUMepe NanbMUTUHOBOW N CTeapUHOBOW.

CnoxHble 3cmpbl M Xupbl. [lonyyeHne CnoOXHbIX 3MPOB peakumen
aTepudukaumm. Cnoxdbole adupbl B Npupoge, UX 3HadeHue. [puMeHeHMe CrOoXKHbIX
3¢MpoB Ha OCHOBE CBOWUCTB.

Kupbl kak croxHble 3adumpbl. Knaccudukaums xupoB. XuMMUYECKMe CBOWUCTBA
XUPOB: TMOPONM3 U TMOPUPOBAHME XUAOKUX XUPOB. [MpMMEeHeHue >XMPOB Ha OCHOBE
ceBoncTB. Mbina.

YrneBoabl. YrneBoabl, UX Knaccudgukaumsi: MoHocaxapuabl (rroko3a, gpykrosa),
Aancaxapuvabl (Caxaposa) n nonucaxapuvabl (Kpaxman v Lennionosa).

[mioko3a — BewecTtBO C [ABOWCTBEHHOW (yHKUMEW —  anbOerugocnupr.
XnMmn4yeckme CBOWCTBA IMHOKO3bl: OKUCIIEHMNE B TTIFOKOHOBYHO KUCIIOTY, BOCCTAHOBMNEHWE B

copbuT, cnupToBoe GpoxeHue. MpumeHeHne rMKo3bl Ha OCHOBE CBOMCTB.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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3HayeHve yrneBoaoB B XUBOW NMPUPOAE M XU3HM YeroBeka. MoHATUE O peakumsix

MONMMKOHAEHCAUMM W TUAPONN3a Ha MpuUMepe B3aMMOMpPEBpPALLEHWUIA: [MoKo3a <«

nonmcaxapuvg.

HdemoHcmpauuu

OkucrneHuve cnupTa B anbgerua.

KayecTBeHHblE peakunm Ha MHOroaTOMHbIE CMPTHI.

PactBopumocTb doeHona B Boge npu oObl4HON TeMnepaType 1 HarpeBaHuu.

KauyecTBeHHble peakumn Ha beHon.

Peakuus cepebpsaHoro 3epkana anbaerngoB U rOKO3bI.

OkucneHve anbgerngoB M rMOKO3bl B KACMOTY C noMoLlubto rmapokenga meam (I1).
KauyecTBeHHas peakums Ha kpaxmarn. Konnekumst aoMpHbIX Macern.

JlabopamopHbie onbimbi

PactBopeHue rnuuepunHa B BoAe 1 B3aumogenctame ¢ rmgpokengom meam (l1).

CBowncTBa YKCYCHOW KNCNOTbI, 06LLIMe CO CBOMCTBAMN MUHEPATbHbBIX KMCHOT.

[lokaszaTenbLCTBO HENPEAENbHOMO Xapakrepa Xnakoro xupa.

BaaumopencTeume rniokosbl U caxaposbl ¢ rmgpokecmaom megm (11).

KauecTBeHHas peakums Ha Kpaxmar.

lMpochunbHblie u npogheccuoHaslbHO 3HaYuMble 3JIeMeHMbl COOep)KaHUsl.
MeTunoBbIN CNUPT U €ro UCNONb30BaHNE B KAYECTBE XMMMUYECKOrO Cbipbsi. TOKCUYHOCTb
MeTaHona u npasuna TeXHMKM 6e3onacHOCTU Npu paboTe C HUM. DTUNEHTTIMKONb N €ro
npuMmeHeHne. TOKCUYHOCTb 3TUNEHITINKONSA N NpaBuna TeXHUKM 6esonacHocTu npu paboTe
C HUM.

MonyyeHune cdeHona n3 NPOAYKTOB KOKCOXMMUYECKOIO NPON3BOACTBA N N3 GeHaona.

MonukoHgeHcaums dopmanbgernga ¢ geHonom B eHonodgopmanbgeruaHyto
cmony. Auetanbgerng. NoHsaTME O KeToHax Ha Npumepe aueToHa. [puMeHeHne aueToHa
B TEXHMKE W MPOMBbILLNIEHHOCTW.

MHoroobpasve kapbOHOBbLIX KWUCIOT (LWaBeneBOW KUCMOTbl Kak [OBYXOCHOBHOM,
aKpUoBOWM KUCIOTbI Kak HenpeaensHon, 6EH30MHOM KUCNOTbI KaKk apoOMaTUYECKON).

lMneHkoobpasyowmne macna. 3ameHa XUPOB B TEXHUKE HEMNULLEBBLIM CbIPbEM.
CuHTEeTMYEeCKNEe MOotoLMe CpeacTBa.

MornouyHokucnoe GpoxeHue rnoko3bl. KncrnomonoyHsle npoayktel. CunocoBaHue
KOpMOB. HuTpoBaHue uenntonosbl. [TMpoKCUnmH.

2.4. AsoTcogepxalwyme opraHmyeckue coeguHeHus. NMonumepsol

AMuHbI. lNoHaTMEe 00 amumHax. AnundaTtuyeckne amuHbl, UX Knaccudukaums u
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HOMeHKnaTypa. AHWNWH Kak opraHuyeckoe OCHoBaHue. [lonyyeHne aHunNMHa w©3
HUTpobeH3ona. NpumMeHeHne aHunMHa Ha OCHOBE CBOWCTB.

AMMHOKUCAOTbI. AMWHOKUCIOTBI  KaK  aMd@OTepHble  AUPYHKLMOHAmNbHbIE
opraHuyeckne coefuvHeHusa. XuMmn4eckne CBOMCTBA aMMUMHOKUCIIOT: B3auMMOOEWCTBUE C
LLlenoYamMu, KUCoTaMn 1 apyr ¢ Apyrom (peakuusi nonvkoHaeHcaumn). lNentngHasa cBasb
W nonunenTuabl.

[NMpumeHeHne aMMHOKMCIIOT HA OCHOBE CBOWCTB.

Benkn. [lepBunyHas, BTOpUYHAsA, TpeTUYHaAss CTPYKTYpbl OenkoB. Xumuyeckue
cBovicTBa OenkoB: ropeHne, geHaTtypaund, rmaponns, LuBeTHble peakunn. bronornyeckue
dYHKUMN BENKOB.

Monumepbl. benku n nonucaxapuapl Kak drononmMmepsbl.

Mnactmaccobl.  [lonyyeHne  nonuMepoB  peakuMen  nonuMmepusaumm "
NoJSIMKOHAEHCaUMN. TepmonnactuyHble " TepMopeaKkTUBHbIE nnacTmaccsl.
lMpeacrasutenu nnacrmMacc.

BonokHa, ux knaccudukauma. lNonyyeHme BonokoH. OTaenbHble NpeacTaBMTenm
XUMNYECKMX BOSTOKOH.

HdemoHncmpauuu

B3aumopgencTeme ammmaka m aHunmMHa ¢ ConstHoOM KMCNOTOMN.

Peakumst aHmnuHa ¢ 6pomHoM BOAON.

[okaszaTenbcTBO Hannumst yHKLMOHAbHbIX FPynn B pacTBOpax aMUHOKUCIIOT.

PactBopeHue n ocaxgeHue 6enkos.

LiBeTHble peakunmn GenKos.

["lopeHne NTnybero nepa n LWEePCTAHON HUTMW.

JlabopamopHsbie onbimbi

PactBopeHue 6enkos B BoAe.

O6HapyxeHne 6enkoB B MOMNOKe U MACHOM OynboHe.

[eHaTypaumnsa pacTtBopa ©Oenka KypuHOro smnua CrnMpToM, pacTBOpaMu COnewu
TsHKEenbIX

MEeTasnsioB 1 Npu HarpeBaHuu.

lIpakmu4eckue 3aHsIMuUs

PeweHne akcnepuMMeHTanbHbIX 3adad  Ha  MAEHTUUKAUMIO  OpraHU4ecKux
COeVNHEHNN.

Pacno3HaBaHve nnacTmacc 1 BOSTOKOH.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbI COOEepPXKaHUS.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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AMuHOKanpoHoBasa kucnota. KanpoH kak npegctasuTernb NONMAMUAHbLIX  BOJIOKOH.
Wcnonb3oBaHne rugponusa 6enkoB B MpOMbIWSIEHHOCTU.  [lonvBuHUNXNopuA,
nonurteTpadpTopaTuneH (TecnoH). PeHonodopmansaerngHsie nnactMmaccel. Llennynova.

npOMbILIJJ'IeHHOe npon3BoacTBO XMMNYECKUX BOJTOKOH.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), UHAUBUAYANbHbLIX MPOEKTOB

* bnotexHonorna n reHHasa nHxeHepus — TexHonornn XXI seka.

* HaHoTexHonormss kKak nMPUOPUTETHOE HanpaBfieHME pPasBUTUA Hayku W
npoussoacTea B Poccunckon denepauyumn.

» CoBpeMeHHble MeToabl 06e33apaXnuBaHus BoAbI.

* AnnoTponusa meTansos.

* )KusHb 1 gestenbHoctb [..MeHpeneesa.

* «[Mepuoanyeckomy 3akoHy Byayliee He rpo3nT paspyLLUEHMEM...»

* CuHTe3 114-ro anemeHTa — TpUyM@ pOCCUNCKUX (PU3NKOB-S4EPLLNKOB.

» Mi3oTonbl BOgopoaa.

* Vicnonb3oBaHne pagnoakTUBHbBIX N30TOMOB B TEXHUYECKMX LiENsiX.

* PeHTreHoBCKOE n3ny4YyeHne n ero NCrnosib30BaHME B TEXHUKE U MEAULMHE.

* [Mnasma — yeTBEPTOE COCTOSIHME BELLEeCTBA.

* AMOp(HbIe BelLlecTBa B Npupoae, TEXHUKE, BbITY.

* OxpaHa okpyXawLen cpegbl OT XUMUYECKOro 3arpsisHeHusa. KonmyecTtBeHHble
XapaKTePUCTMKM 3arpsi3HEHNST OKPY>KatoLLEN cpeapbl.

* MpumeHeHne TBEpOOro u razoobpasHoro okcuga yrnepoga (1V).

» 3awmTa 030HOBOrO aKpaHa OT XMMUYECKOTO 3arpsi3HEeHUs!.

+ [pybogucnepcHble cuUCTEMbl, WX Krnaccudukaums W  UCNONb30OBaHWE B
npodeccnoHanbHOW AeATEeNbHOCTH.

» KocmeTtunyeckue renu.

* MpuMeHeHne cycneHanm n amyrbCUin B CTPOUTENBLCTBE.

* MuHepanbl 1 ropHble Nopoabl Kak OCHOBa NUTocdepbl.

* PactBopbl BOKpyr Hac. Tunbl pacTBOpOB.

* Boga kak peareHT 1 cpega ansi XMmM4eckoro npouecca.

* )KusHb n gesatenoHocTb C.AppeHuyca.

 Bknag oTe4vyecTBEHHbIX Y4YeHbIX B pasBUTUE TeOopuUU SNEKTPOSIUTUHECKON
anccoumaumn.
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* YCTpaHeHue XeCTKOCTWN BOAbl HAa NPOMBbILLMIEHHbIX NPeanpUATUSX.

» CepHas kucnota — «xneb XxMMn4eckon npoMbILLIIEHHOCTUY .

* Vicnonb3oBaHMe MUHeparbHbIX KUCNOT Ha NpeanpuaTnax pasnnuyHoro npoguns.

» OKkcnapbl U CONU Kak CTpouTernbHble MaTepuarnsl.

* Victopusa rmnca.

* [MoBapeHHasa cosb Kak XMMNYeCKoe Cbipbe.

* MHoronvkumn kapboHat KanbLums: B Npupoae, B NPOMbILLSIEHHOCTH, B ObITY.

* Peakunn ropeHuns Ha Npon3BOACTBE U B ObITY.

* BupTtyanbHoe mogenvpoBaHne XMMN4eCcKkmnx npoLieccos.

* QNeKTPOnM3 pacTBOPOB AMEKTPOSIUTOB.

» QNeKTPonM3 pacnnaBoB 3f1EKTPONUTOB.

* [MpakTnyeckoe NpuMeHeHue anekTponusa: padpuHupoBaHue, raribBaHoONIacTuka,
ranibBaHoOCTErus.

* MicTopusa nonyyeHns n NponsBoACTBa antOMUHUS.

* QNEeKTPONMTMYECKOE NonyvyeHre n padouHUpoBaHMe Meaun.

* XXusHb n gesarenoHocTb [.[JaBu.

* Ponb mMeTannoB B uUCTOpuMM  4yenoBedveckon uusunmsauuun. UNctopus
OTeYeCTBEHHOMN YepHor MeTannyprum. CoBpemMeHHOe MmeTannyprmieckoe npon3BoaCTBO.

* NcTopns oTeYeCTBEHHOM LBETHOW MeTannyprun. Ponb meTannoB M crfnasBoB B
Hay4YHO-TEXHMYECKOM nporpecce.

» Kopposuns meTtannos 1 cnocobbl 3auTbl OT KOPPO3UMK.

* lHepTHbIe nnu GnaropogHble rasbl.

* Poxpatowime conm — ranorexsl.

* VicTopus LuBeCKOM CNNYKN.

* VicTopu1si BO3HMKHOBEHUS U PasBUTUSE OpPraHN4eCKOn XMMUMN.

* XusHb n gesarensHoctb A.M.bytneposa.

* Butanuam u ero kpax.

* Ponb 0TeYeCTBEHHBIX YYEHbIX B CTAHOBMEHUN U PA3BUTUM MUPOBOK OpraHN4eCcKom
XUMUWN.

» CoBpeMeHHble NpeacTaBNeHNs O TEOPUM XUMUYECKOTO CTPOEHMS.

» JKOMorMyeckmne acnekTbl UCNONb30BaHWS YrNEeBOAOPOAHOIO Chipbsl.

* DKOHOMMYECKME acneKkTbl MeXAyHapo4HOro COTpyAHMYEeCTBa MO UCMONb30BaHMUIO
yrneBoAOPOAHOrO CbIpbs.

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

* Xmus yrneBogopoOAHOro Cbipbsa 1 Mos Byayuias npodeccus.

* YrneBogopoaHoe TOMMMBO, ero BuAbl N HAa3HaAYeHMe.

* CYHTETMYECKMNE Kay4yKN: NCTOPUS, MHOroobpasune n NnepcnekTmBbI.

* PesnHoTexHn4yeckoe nNPOU3BOACTBO M €ro pofib B HAYYHO-TEXHUYECKOM
nporpecce.

» CBapo4HOE NpoM3BOACTBO 1 POSib XMMUK YrNEeBOLOPOAOB B HEM.

* HedpTb 1M ee TpaHCNOPTMPOBKA Kak OCHOBA B3aMMOBBLIFOLHOMO MEXAYHapOAHOro

coTpyaHu4ecTBa.
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6. TEMATUYECKOE NMNIAHNPOBAHUE

Mpn peanusaumm copepxaHua obuweobpasoBaTtenbHoOn Yy4ebHON OUCUUNIIMHGI
«Xummna» B npegenax ocsoeHus OOl CIMO Ha 6a3e ocHoBHOro obuiero obpasoBaHns C
nonyyeHnem cpegHero obuero obpasosanusa (MMCC3) makcumanbHasa yyebHasa Harpyska
obyvawwmxcs coctaBndetr no cneumanbHoctam  ClMO  TexHunyeckoro npodmng
npocgobpasoBaHna — 113 yacoB, U3 HUX ayguTopHasa (obsizaTenbHasd) Harpyska
obyvamowmxcs, BkNo4vas rabopaTopHble oOnbiTbl — 78 4acoB; BHeayauTopHas

camocTtodaTenbHasa paboTta ctyaeHToB — 30 4YacoB; KOHCYNbTauum — 5 yacos.

6.1 TEMATUYECKWUU NMNAH

Bup yye6Hom paboThbl KonunuyectBo
YyacoB
AyputopHble 3aHATUA. CoaepxaHue obyyeHus

BeegeHve 1
1. O6LWas n HeopraHM4eckasa XMMuA 33
1.1. OCHOBHbIE€ NOHATWUS U 3aKOHbI 5
1.2. MNepwnoanyecknn 3akoH u MNMepuognyeckas cuctema XMMUYECKMX SNIEMEHTOB 4
O.M.Menpgeneesa n cTpoeHne atoma

1.3. CTpoeHue BeLlecTBa 2
1.4. Boga. PacTBopbl. Dnekrponuruyeckas guccoumauus 6
1.5. Knaccudumkaums HeopraHMyeckmx CoeguHEHNN 1 UX CBOWCTBA 10
1.6. XvMnyeckue peakumm 2
1.7. MeTannsl n HemeTannsl 4

2. OpraHnyeckas Xmumusa 44
2.1. OCHOBHbI€ MOHATMS OPraHNYeCcKON XMMUKN N TEOPUSI CTPOEHUSA OPraHNYEeCKNX 6
COeINHEHUN

2.2. YrmneBogopoabl U NX NPUPOAHbIE UCTOYHUKM 10
2.3. Kucnopogcogepxalwue opraHMyeckme coeamHeHuns 16
2.4. AzoTcoaepxallne opraHmdeckne coegnHeHus. MNonvmepsl 12
WToro 78
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6.2. KAINIEHOAPHO-TEMATUYECKNW TJTIAH YHEBHOW OUCUUIMTTTNHBI « XUMNA»
O0mwuit 06beM 00pa30BaTEILHON IPOTPAMMBL, U
O6beM paboTHI 06YHAIOIIUXCS BO g
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Beeoenue 1
1 Hayunvie Memoovl nosHanus éewjecms u XumMuyeckux senernui. Ponw CmpykmypHo- [1]c34
sKCnepumenma u meopuu 6 xumuu. Mooenuposanue xumuieckux 1/1 1/1 Jlo2uyecKas cxema 1
npoyeccos.
Pazoen 1 Obuian u HeopzaHUYECKAA XUMUSA 33 25 8
Tema 1.1 Ocnognvle noHAmMuUA U 3aKOHbL 5 5 1-3
1 OcHosHbie nonsamus xumuu. Bewecmeo. Amom. Monexyna. Obpasyvl sewecms. [1]§1.1-1.2
Xumuueckuti anemenm. Ilpocmule u crodicHvle seujecmaa. 12 12 Tabn. usuueckux
Omuocumenvhvie amomnas u monexynspras maccul. Konuuecmeo BEUYUH 6 XUMUU
seujecmaa.
2 OcnosHbie 3akoHbl xumuy. Cmexuomempus. 3aKoH cOXpaHeHUs: MAcCobl [1]§1.3
sewecms. 3aKoH NOCMOSHCMEA COCMABA eujecme MOAEKYIAPHOLU 2/4 214
cmpykmypbwl. 3akon A802a0po u credcmsus ux Hezo
Camocmosmenvrasn paboma Nel Anromponus. AriomponHuie Cocmasums onopHulil
BUOOUBMEHEHUsL YeNepodd. KOHCHeKm
3 Pacuémmuvie 3a0auu Ha blYUCTEHUE MACCOBOU OOMU U MACCHL Memoouueckoe | Cocmasums omuem no
seujecmsa 6 pacmeope. Pacuémol no xumuueckum opmyiam u 2/6 2/6 obecneuenue pabome
VDAGHEHUSIM.
Tema 1.2. Ilepuoouueckuit 3axon u Ilepuoouueckas cucmema 4 4 13
xumuyeckux rnemenmos /I.U. Menoeneeea u cmpoenue amoma
4 Ilepuoouueckuii saxon J{.U. Menoeneesa. Ilepuoouyeckuii 3akom u /8 2/8 Ilepuoo. cucmema [1]§2.1
nepuoouyeckas cucmema xumudeckux snemenmos J{. 1. Mendeneesa . XUM. DNIeMEHMO8
5 Cmpoenue amoma u nepuoouyeckuil 3axon .M. Menoeneesa. Ilepuoo. cucmema [1] §2.2
Cmpoenue 91eKmpoHHbIX 000I01eK AMOMO8 INEMEHNO8 MATbIX 2/10 2/10 XUM. 97EMEHMO08
nepuodos. OcobeHHocmu cmpoeHus 31eKMpPOHHBIX 000J104eK amomMos
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91eMeHMO08 DONbUUX NePUOO08 (NePeXOOHBIX INEMEHNO8).
Camocmosmenvras paboma Ne2 Dnekmponnsie KoHueypayuu Ilepuoo. cucmema Hnousuoyanvroe
AMoOMO8 XUMUYECKUX INeMEHMO8. XUM. DIeMEHMOB 3a0anue
Tema 1.3. Cmpoenue seujecmea 2 2
Tuner xumuueckou ceasu. Monnas, koganenmuas , MemaiiuiecKast Tabnuyer Tuner [1] §3.1-34,3.6
6 c6a3b. Aepecammvie COCMOAHUA 8euecms U B000POOHAUSL CE:3b. 212 | 212 XUMUHECKOU C8:3U
Hucnepcrvie cucmembt. Hucnepchvie
cucmemvl
Camocmosimenvras paboma: Ne3 [lonsmue 0 KOIIOUOHBIX CUCTIEMAX. Cocm. KoHcnexkm
Tema 1.4. Booa. Pacmeopul. Daekmpoaumuueckasn ouccouuayus 6 4 2 1-3
Booa. Pacmeopui. Pacmeopenue. dnekmpoaumuyeckas ouccoyuayust. [1] §4.1-4.2
7 Dnexmponumul u HeaneKMpoaumvl. INeKMPOIUMULECKas ona | 2114
ouccoyuayus. Cmenenv snekmponumuyeckoti ouccoyuayuu. Ocrnosuvie
HONONHCEH U MeOPUU INEKMPOIUMUYECKOU OUCCOYUAYUU.
Camocmosmenvhnas paboma Ned4 Cunvhvle u crabuvle 21eKmpoaumot Cocm. ma6bn. Cunvhvie
u crabvie
NEKMPOIUMbL
IIpueomosnenue pacmeopa 3aoannoti konyenmpayuu. Cocmasnenue Memoouueckoe u |Cocmagums omuem no
8 | ypasnenuii Ouccoyuayus kuciom, ocHosanuii u coaeu. OKucIumenvHo- 2/16 | 2/16 MamepuanpHoe pabome
60CCMANOBUMENbHbIE PEaAKYUU. obecneuenue
Jabopamopnas paboma Ne 1. Memoouueckoe u |Cocmasums omuem no
9 Peakyusi uonno2o obmena. 2/18 2/2 Mamepuanvhoe pabome
obecneyenue
Tema 1.5. Knaccuguxayus neope. coedunenuii u ux ceoiicmea 10 4 6 1-3
Oxkcuowl u ux ceoticmaa. Coneobpasyrowue u Hecoareobpasyrouue Tabn. [xoncnexm] [1] §5.2-
oxcuovl. Ocnoghule, amgpomepnule u Kuciomusie oxcuovl. Ilonyuenue Knaccugurayua 55
10 | oxcuoos. Ocrosanus u ux c60UCMEA, KIACCUPUKAYUSA NO PANUYHBIM 2/20 2/18 Heop2aHuyecKux ui
npusHakam. Pasnodicenue nepacmeopumuix 6 600e 0CHOBAHUIL, coedunenul
cnocoowl NOJIy4YeHusl. Tabn. Oxcuowvl
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Camocmosmenvras paboma No5 [lowsmue o pH pacmeopa. Llxana pH [1] $54
Kucnomnas, wenounas, Hetimpanbhas cpedbl pacmeopos.
Jlabopamopnasn paboma Ne2 Memoouueckoe u |Cocmasums omuem no
11 | Bzaumooeiicmsue wenoueii ¢ conamu. Paznoxcenue nepacmeopumuix 2/22 2/4 mamepuanbHoe pabome
ocHosanuil. Ilonyuenue u cgoicmea amghomeprHo2o 2uOPOKCUOd. obecneyenue
Camocmosmenvras paboma Ne6 Ocobennocmu 63aumooeicmeust
KOHYEHMPUPOBAHHOU CEPHOTL U A30MHOU KUCLOM C MEMALAMU.
Kucnomwt u ux ceoticmea. Conu u ux céovicmeéa. Cnocodwl nonyuenus Tabn. [xoncnexm] [1]
12 | coneii. I'uoporus coneil. 2/24 2/20 Homenxnamypa $§5.1,5.354
Kuciom
Jlabopamopnan padbomaie3. Memoouueckoe u | Cocmasums omuem no
13 Bzaumooeiicmseue memannog ¢ kucromamu. Bzaumooeticmeue xuciom 2126 2/6 mamepuanbHoe pabome
¢ okcudamu memanios. Bzaumooeiicmeue KUciom ¢ 0CHOBAHUAMU. obecneyenue
Bzaumodeiicmeue kuciom c conamu
Jlabopamopnan paboma Ned Memoouueckoe u | Cocmasums omuem no
14 | Bzaumooeiicmsue coneii c memainamu. Bzaumooeticmsue coneti opye ¢ 2/28 2/8 Mamepuanvhoe pabome
opyeom. Tudponus coneti paznuuno2o mund. obecneuenue
Tema 1.6. Xumuueckue peaxyuu 2 2 1-3
Knaccugurayus xumuieckux peaxyuil. Tabn. [1] §6.1 [koncnexm]
15 2/30 | 2/22 «Knaccugpurayus
XUM. peakyuily
Camocmosimenvhas paboma Ne7 Xumuueckoe pagrogecue u cnocoovl Cocmagumbp Koncnekm
e20 cmewjenus 3asucumocms CKOpOCMU XUMUYECKUX Peakyuti om [1] §6.3-6.4
PA3UYHBIX (haKmMopos.
Tema 1.7. Memannwvt u Hememanv 4 4 1-3
Memannvt. Ocobennocmu cmpoeHus amomos U KpUCmauios. Ilepuoo. cucmema [1] §7.1-1.3
16 | Qusuueckue u xumuueckue ceoticmea memannos. Knaccupuxayus 2132 | 2/24 XUM. DNIeMEHMO8 b
MEMaiios no pasiuiHbIM RPUSHAKAM.
Camocmosmenvhas paboma Ne§ Kopposus memannos.: xumuieckas u Cxema xopposuu [1] §7.2
onekmpoxumuyeckas. Cnocobvl 3auumol MEMaiilos Om KOppo3uiL.
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Hememannvl. Oxuciumenvhvie u 60ccmanogumenvbhble CoUCmMead Ilepuoo. cucmema [1]$§7.4
17 | nememannos 6 3a8ucumocmu om ux NOJLOJNCEHUsL 8 PAOY 2/34 | 2/26 XUM. DNIEMEHMO8
INEKMPOOMPUYAMETLHOCTIU.
Camocmosmenvras paboma No9 I[lonwsmue o memanypeuu. Cniagol [1] 7.3
uepHbvle U YeemHuole.
Koucynomayuu no nHeopeanuueckou Xumuu
PA3SJEJI 2. OPTAHUYECKAA XUMHA 44 34 10
Tema 2.1. Ochosnble nOHAMUA OP2AHUYECKOU XUMUU U MeOPUs 6 6 1-3
CIMpOEHUs OP2AHUYECKUX COeOUHEeNLIl .
Tlpeomem opeanuuecxoii xumuu. Ilpupoousle, uckyccmeenmvie u Taba. « Dynxyuon. [1] §8.1
1g | cunmemueckue opeanueckue seujecmsa. Cpasnenue opeanuyecKux 2136 | 2128 epynnuiy Tabn.
sewecms ¢ Heopeanuueckumu. Barenmmocms. Xumuueckoe cmpoenue «lubpuousayus
KaK NopsdoKk COeOUHEeHUs. AMOMO8 8 MONEKYIIbl NO 6ALEHMHOCU. amoma yanepooay
Camocmosmenvras paboma Ne 10 CpasHeHue opeanuyeckux seujecma ¢
Heop2aHUYecKUMU.
Teopus cmpoenus opeanuyeckux coeounenuii A.M. Bymneposa. Taba. « DynKyuon. [1] $8.1-8.3
Knaccuguxayus opeanuueckux sewjecms. I omonoeu u 2omonozus. epynnoly Tabn.
19 2/38 | 2/30 i
Hauana nomenxnamypor IUPAC. «l ubpuousayus
amoma yanepooay
20 Tocmpoenue ghopmyn u cocmasnenue Ha36aHUll U30MEPOB U 20MONO208. o110 | 232 Memoouueckoe | Cocmasums omuem no
obecneuenue pabome
Tema 2.2. Yenee000poouvl u ux npupoonvie ucmo4HuKu 10 8 2 1-3
Ankanvl: comonocuteckull pao, uzomepus U HOMEHKIAMypa aiKaHos. Tabn. «['om. pao [1] §9.1
Xumuueckue ceoticmea aikaHo8 (MEMana, Smana): 2opeHue, anxaros» Tabn.
3amewenue, pasiodcenue, decudpuposarue. Ilpumerenue aikanog Ha «Cmpoenue
21 L 2142 | 2/34
ocHose c80liCcmE memanay Taon.
«Ceoiicmea
ANKAHOBY
22 | Anxenvi. Dmunen, e2o nonyyenue. I omonocuueckuii pso, uzomepus, 2/44 | 2/36 Tabn. [1] §9.2
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HOMEHKIamypa aakeHos. Xumuieckue c8oticmea SmuieHa: copenue, «lomonoeuueckuil
Kauecmeenuvle peakyuu, cuopamayusi, nomumepusayus. Ilpumenenue DSIO AIKEHO8Y,
9MULEHA HA OCHOBE CEOUCME. «Ceoticmea ankeHog
Tabn. «Cmpoenue
SMuneHay
Jlabopamopnan paboma Ne5 Memoouueckoe u | Cocmagumsv omuem no
23 | Ankawnel u ankenvl. M3yuenue ceouicme Memana u smuiena. 2/46 2/10 Mamepuanvhoe pabome
obecneyenue
Jluenvt u kayuyku. [onsmue o ouenax kax yeneeoo0opooax ¢ 08yMsi Tabn. [1] §9.3-9.4
0sotiHbIMU cesazamu. Ankunvl. Ayemunen. Xumuveckue ceoticmsa «lomonoeuueckuii
24 | ayemunena. Medcknaccosasn usomepus ¢ ankaoueHamu. 2/148 | 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 [Ipumenenue 6en3ona Ha ocHOBe c80OICME. benzonay,
25 2/50 | 2/40 o
«Ceoiicmea
bensona»
Camocmosmenvnas paboma Nel?2 [Ipupoouvie ucmounuxu Memoo. nocobue [1] §9.6
yene6o00po0os. Ipupoonuiii 2as. Hegpmo. Oxmanosoe uucno 6en3unos u «IIpupoonvie
OKMAaH080e YUCI0 Ou3enbHo2o monauea. Koxcoxumuueckoe UCTOYHUKU
npPoU3B00CME0 U €20 NPOOYKYUSL. Y21€8000p0008»
Tema 2.3. Kucnopoocooepicawue opzanuueckue coeOuHenus 16 10 6 1-3
Cnupmui. Ilonsimue o npedenbHbix 00HOAMOMHBIX CRUPMIAX. Tabn. [1] §10.1-10.2
Xumuueckue ceoticmea SmaHoia u npuMeHeHue dManoua Ha 0CHO8e «Pacmeopumocmo
26 | ceoucms. [uyepun kax npedcmasumens MHO2OAMOMHBIX CHUPMOS. 2/52 2/42 CRUpmMosy,
Denon. Qusuueckue u XUMUeCKUe Ce0lUCmed U NPUMeHeHue henod. «Ceoiicmea
CRUPMOBY,
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«Csoticmea
MHO20AMOMHbIX
cnupmos,
«Csoticmea ¢henonay,
Jlabopamopnan paboma N 6 Memoouueckoe u | Cocmagumsv omuem no
27 | Cnupmoi. Pacmeopenue enuyepuna 6 600e u g3aumooeticmsue ¢ 2/54 2/12 Mamepuanvhoe pabome
euopoxcudom meou (11). obecneuenue
Camocmosimenvras paboma Nel3 Ankozonusm, e2o nocieocmaus u
npedynpesicoetue
Anvoecuovt. Ilonsmue 06 anvoecudax. Popmanvoe2uo u e2o coucmaa. Tabn. «Cmpoenue [1] §10.3
THonyuenue u npumenenue gopmanvoecuoa. Gopmanvoezuoay,
28 2/56 | 2/44 .
Taba. «Ceoticmea
anvoezuoosy
Kapb6onosvie kuciomoi. I'omonocuueckuil pso npeoeibHbix [1] 5 10.4.1
29 | ooHoocHO8HbIX KapboHosbIx Kuciom. TlonyueHue u xumuieckue 2/58 2146
cgolicmea yKCycHOU Kuciomel. Boicuiue scuprnvle kuciomet.
Jlabopamopnasn paboma Ne 7 Memoouueckoe u | Cocmasumv omyem no
30 Anvoecuovt u kapbonoswvie kuciomol. Kauecmeennas peakyus na 2/60 2/14 mamepuansHoe pabome
gopmanvoezuo. Ceoticmaa yKCycHoll KUCIOMbL, 00uue co COUCMEAMU obecneuenue
MUHEPATbHBIX KUCLOM.
Cnoorcrvle agpupol u scupsl. Tlonyuenue crodxicuvix a¢hupos peakyueti Tabn. «Cnodcruvle [1] §10.5
31 omepuguxayuu. JKupol kax crodichvie dQupsi. Xumuyeckue ceoiicmea 2/62 2/48 aghupbel 6 npupoodey
JACUPOB: 2UOPONU3 U 2UOPUPOBANUE JICUOKUX Jicupos. [Ipumenenue
JICUPOB HA OCHOBE CBOUCE.
Camocmosmenvnas paboma Nel4 Cnooichvie 3¢pupbl 6 npupooe, ux [1] §10.5
snauenue. Ilpumenenue cioxichvix 3¢hupos Ha ocnose ceoiicms. Moina.
Venesoowl. Yenesoowl, ux knaccugpurayusi: monocaxapuobvl (2noKosd, Tabn. [1] §10.6
32 | ¢pyxmosa), ducaxapuowl (caxaposa) u norucaxapuowvl (Kpaxman u 2/64 2/50 «Knaccugurayua
Yennono3a). Y211e80008»
Camocmosmenvras paboma Nol5 3nauenue yene60008 6 awcugoi Hno.coobwenue
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npupooe U HCU3HU 4e08eKd.
Jlabopamopnan paboma Ne 8 Memoouueckoe u | Cocmagumsv omuem no
33 JKupet u yenesoowl. JJokazamenscmeo nenpedenbHo2o Xapakmepa 2166 2116 mamepuanbHoe pabome
arcuoKo2o dcupa.  Bzaumoodeiicmesue enroxosuvl u caxaposvi ¢ obecneuenue
euopoxcudom meou (11). Kauecmeennas peaxyus Ha Kpaxmai.
Tema 2.4. A30mcooepicaujue opzanuueckue coeounenus. Ilonumepol 12 10 2 1-3
Amunwt. Honsmue 06 amunax. Anupamuyeckue amunot, ux Tabn. Cmpoenue [1] §11.1
34 Kaaccugurayus u HomMeHKkIamypa. AHUIUH, KaK OpeaHuyecKoe 268 | 2/52 AHUTUHA.
ocnoganue. Ilonyyenue anununa uz Humpobensona. Ilpumenenue
AHUIUHA HA OCHOBE CBOLICMS.
Amunoxucnomol. AMUHOKUCIOMbL KAK amMpomepHbvle Tabn. Cmpyxmypa [1] §11.2-11.3
35 OUDYHKYUOHATbHBIE Op2AHUYeCcKUe COeOUHeHUs. XumuiecKkue ceolicmsea 2170 2/54 benxa Tabn.
amunokucnom. benku. Cmpykmypor 6enxos. Xumuueckue cgoiicmea «Ceoticmea
6enxos. buonoeuueckue pynxyuu 6enxos. AMUHOKUCTIONMY
Camocmosmenvnas paboma Ne 16 buonoeuueckue pynxyuu 6eixos coobwenue
Jlabopamopnasn paboma Ne 9 Memoouuecxkoe u | Cocmasums omuem no
36 Pacmeopenue benxog 6 sode. [lenamypayust pacmeopa 6eika KypuHo2o 2172 218 mamepuansHoe pabome
AUYa CRUPMoM, pacmeopamu Coaetl MsdiCenblx Memailos u npu obecneuenue
Ha2pesanuu.
Pewenue sxcnepumeHmanbHuIx 3a0a4 Ha UOEHMUDUKAYUIO Memoouueckoe u | Cocmagums omuem no
37 | opeanuueckux coeouHeHul. 274 2/56 Mamepuanvhoe pabome
obecneyenue
Ionumepul. benku u nonucaxapuowl kax ouononumepot. Ilnacmmaccoi. Memoouueckoe Cocmasums Koncnekm
Tonyuenue nonumepos peaxkyueti ROIUMEPU3AYUL U NOTUKOHOCHCAYUU. obecneuenue
38 2/76 | 2/58 OPIT
Bonoxna, ux kiaccuguxayus. Ionyuenue sonokon. Omoenvivle
npeocmasumenu XuMu4ecKux 60JIOKOH.
Camocmosmenvras paboma Nel7 Tepmonaiacmuunvle u pepepam
MepMOpeaKmueHole NIACMMACCHL.
39 | Pacnosuasanue niacmmacc u 6010koH. Mmozogoe 3anamue. 2/78 2/60 Memoouueckoe u | Cocmasumv omyem no
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MamepuansHoe pabome
obecneyenue
Koncynemayuu no opeanuueckou xumuu
Hmozo no oucyunaune 78 60 18
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7. XAPAKTEPUCTUKA OCHOBHbIX BUOOBYYEEHOWU OEATENBHOCTU

CTYAEHTOB

CopepxaHue obyyeHus

XapakTepucTuKa OCHOBHbIX BUAOB AEATENbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUN)

BaxHenwune XNMnUyeckKkue
MOHATUSA

YMeHve gaBaTtb onpeferieHne 1 onepvupoBaTh CneayowmMm XMMUYeCKUMM
MOHATUAMM:  BELLEeCTBO, XUMUYECKMA OMEMEHT, aToM, MOJieKyna,
OTHOCUTENbHbIE aTOMHasi M MOMeKynsapHas Maccbl, WOH, annoTponus,
M30TOMbl, XMMWUYECKas CBSA3b, 3NEKTPOOTPULATENBHOCTb, BanNeHTHOCTb,
CTeneHb OKUCIMEHUs, MONb, MOMspHaAs Macca, MOMApPHbIi 00beM
razoobpasHbIX BeLLeCTB, BeLLeCTBa MOMEKYNAPHOrO U HEMOMEKYMNspHOro
CTPOEHUA, pacTBOpPbI, SMEKTPONUT N HEINEKTPONUT, INEKTponmuTuyeckas
anccoumaums,  OKUCRMTeNnb U BOCCTaHOBUTENb,  OKUCMEHME U
BOCCTaHOBMNEHWEe, TennoBon 3PeKT peakumm, CKOPOCTb XUMUYECKOMN
peakuun, KaTanms, XMMWYECKOE paBHOBECWE, YIMEPOOHbIN  CKenerT,
dPYHKLUMOHanbHas rpynna, u3oMepusi, romosnorus

OCHOBHbIE 3aKOHbl XMMUMN

PopmMynMpoBaHNE 3aKOHOB COXPAHEHUSI MacCbl BELLECTB W MOCTOSHCTBA
cocTaBa BeLlecTB. YCTaHOBKA MNPWYUHHO-CNEACTBEHHOM CBSA3W Mexay
cofepXaHueM 3TWX 3aKOHOB M HanucaHuem XUMWYecKux copmyn wu
ypaBHEHUN. YCTaHOBKa 9BOMIOLUMOHHON CYLIHOCTU MEHAENeeBckon u
COBpeMeHHON hopMynupoBoK nepuogmyeckoro 3akoHa [.M.MeHgeneesa.
Ob6bsAcHEHNE (PM3NYECKOro CMbICIa CUMBOJSIMKA NEpMoaMyeckon Tabnuubl
xumuyeckmnx anemeHtoB [./.Mengeneesa (HOMepOB anemeHTa, nepuoaa,
rpynnbl) U yCTAaHOBKA MPUYNHHO-CNEACTBEHHON CBA3WM MEXAY CTPOEHWEM
atoMa W 3aKOHOMEPHOCTAMMU  U3MEHEHUsI CBONCTB O3MIEMEHTOB U
06pa3oBaHHbIX MKW BELLECTB B Mepuogax u rpynnax.

XapaktepucTvka 93feMeHTOB Manbix W OonblnX NepvogoB Mo UX
nonoxexwuto B Nepnoguyeckon cucteme [1.1.Mengeneesa

OcCHOBHbIE TEOPUN XUMUK

YcTaHoBKa 3aBMCMMOCTM CBOWCTB XMMWYECKMX BELLECTB OT CTPOEHUS
aTOMOB 06pa3syoLLNX X XMMUYECKUX 3MEMEHTOB.

XapakTepuctuka  BaXHEWWMX  TUMOB  XUMWUYECKUX  CBSA3EW U
OTHOCUTENBHOCTU 3TOM TUMOMNOTUN.

O6BbACHEHNEe 3aBUCUMOCTW CBOWCTB BELLECTB OT UX COCTaBa M CTPOEHUs
KPUCTannu4eckmx peLIeToK.

®opMynMpoBKa OCHOBHbLIX MOMOXEHUA TEOPWUM  INEKTPOSIUTUHECKON
Avccoumanmm n xapakTepucTuka B CBETE 3TOW TEOPUM CBOWCTB OCHOBHbIX
KIlaccoB HeopraHU4YeCcKnx coeguHeHUNn.

®opMynMpoBKa OCHOBHbLIX MOJNIOXEHUA TEOPUN XMMUYECKOTO CTPOEHUS
OpraHUYecknx COEAVHEHUI W XapakTepucTMka B CBeTe 3TON  Teopuu
CBOWCTB OCHOBHbIX KIACCOB OpraHNYecknx CoOeauHEHNA

BaxHeHnwme BewectBa M
marepuanbl

XapakTtepuctuka coctaBa, CTPOEHUS, CBOWCTB, MOMYy4YeHUs U NpUMeHeHUs
BaxHerwunx wmetannos (IA v Il A rpynn, anioMuHus, Xenesa, a B
€CTeCTBEHHO-Hay4YHOM npodune U HeKkoTopbiX d-3aNeMeHTOB) M UX
coeHEHUN.

XapaktepucTmka coctaBa, CTPOEHUS, CBOWCTB, MOMYyYEHUS N NMPUMEHEHMS
BaxHenwux Hemetannos (VI A, VIIA, VIA rpynn, a Takke asoTa wu
docdopa, yrnepoga W KpemMHusi, BOOOPOOA) U UX  COEAUMHEHUN.
XapaktepucTmka coctaBa, CTPOEHUS, CBOWCTB, MOMyYEeHNs U MPUMEHEHMS
Ba)XHEWLLUX KMNacCoB YrNeBOO4OPOAOB (ankaHoB, LUKMOANKaHOB, ankeHoB,
arnkvHOB, apeHoB) M UX Hanbornee 3Ha4YMMbIX B HapPOAHOXO3AWCTBEHHOM
nnaHe npeacraBUTenen.

AHanornyHas xapakTepucTuka BakHeWWwunx npeacTaBuTenenn apyrux
KNaccoB OpraHWYecknx COeAMHEHWIN: MeTaHona W 3TaHoma, CIOXHbIX
3hMpoB, XNPOB, MbIf, anbaernaoB (dopmanbaeraoB 1 adeTanbgernga),
KETOHOB (aueToHa), KapOOHOBLIX KUCMOT (YKCYCHOW KUCMOTbl, [Anis
€CTeCTBEHHO-Hay4yHOro npodunsa npeacTtaBuTene  Opyrux — Krnaccos
KACMOT),  MOHOCaxapuaoB  (rfOKO3bl),  AucaxapugoB  (caxaposbl),
nonmcaxapugoB (kpaxmana W Lenmonosbl), aHunuHa, amuHOKWUCHOT,
6enkoB, NCKYCCTBEHHbIX M CUHTETUYECKMNX BOMOKOH, Kay4yKoB, NnacTMacc
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[NpogormkeHne

CopepxaHue obyyeHus

XapaKkTepucTvKa OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeMCTBUN)

Xumuyeckum
CUMBOIMKa

A3bIK n

Mcnonb3oBaHne B y4ebHOM U NpodreccroHarnbHOM
XUMNYECKNX TEPMUHOB 1 CUMBOJTUKM.

HasBaHne u3y4yeHHbIX BELIEeCTB MO TPMBMANbHOW WAN MeXOyHapoOHOW
HOMEHKNaType u OTpaXeHue cocTaBa I3TUX COEOMHEHUA C MOMOLLbIO
XUMUYeCKux popmyn.

OTpaxeHne XUMUYECKMX MPOLLECCOB C MOMOLLbI0 YPABHEHUN XMMUYECKUX
peakummn

AeATeNIbHOCTU

Xumunyeckue peakuuun

OObsiCHEHME  CyLLHOCTM  XUMUYeckMx npoueccoB. Knaccudumkaums
XUMUYECKUX peakuMrh No pasnuyHbIM NpU3HaKkam: 4Yucrny Wu CcocTaBy
NPOAYKTOB W peareHToB, TennoBoMy addekTy, HanpasneHuto, dase,
HanMMyuK KaTanuaatopa, WM3MEHEHWUIO CTEMNeHEeM OKUCIIEHUSI 3NIEMEHTOB,
ob6pasyoLwux BeLlecTsa.

YcTaHOBKa MpM3HAKoB OOLLEro 1 pasnmMyHoOro B TUMOMOMMM peakuuin ansi
HeopraHM4yeckon u opraHuyeckon xmmuu. Knaccudpmumkaums BewecTts u
NMPOLIECCOB C TOYKM 3PEHUSA  OKUCIEeHUsA-BOocCTaHoBneHusl. CocTtaBneHve
ypaBHEHWU peakuuin C NOMOLLBI0 METOAA 3NEKTPOHHOro 6anaHca.
OOGbsACHEHNE 3aBUCMMOCTM CKOPOCTM XMMUYECKOW peakuun U MoroXeHus
XUMMNYECKOro paBHOBECUKS OT pasnnyHbIX PaKTOpPOB

XumMmunueckum JKCNnepuMeHT

BbinonHeHne XMMMYecKoro IKCnepuMMeHTa B MOMHOM COOTBETCTBMM C
npasunamu 6esonacHoctn. HabniogeHne, dwukcauma wn  onucaHue
pe3ynbTaToB NPOBEAEHHOIo 9KCNepuUMeHTa

Xumunyeckas nHdopmaumsa

[MpoBegeHne CaMOCTOSATENBHOIMO MNOWCKA XUMWYECKOW WHopmaumm c
MCMONb30BaHMEM Pa3fNYHbIX WUCTOYHWMKOB (Hay4HO-MONYMNSPHbIX U3AaHWA,
KOMMblOTEePHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa).

Mcnonb3oBaHne KOMMbIOTEPHBIX TeXHomorui ans obpaboTkn u nepegayn
XMMUWYECKON MHpopMaLmmn 1 ee NpeAcTaBNeHNs B pasnmyHbix doopmax

PacyeTbl MO XMMHYECKUM
¢opmynam n ypaBHeHUAM

YCcTaHOBKa 3aBUCMMOCTU mMexay Ka4eCTBEHHON W KONMUYECTBEHHOWN
CTOpOHaAMN XUMWUYECKUX 00BLEKTOB W npoueccos. PeweHune pac4yeTHbIX
3agad no XxMuMn4ecknm cbopmynaM N ypaBHEHUAM

MpodmnbHoe 7]
npodeccuoHanbLHoO
3HauYuMmoe copepxaHue

OOBbACHEHNE XMMUYECKMX ABNEHUI, MPOUCXOAAMX B Npupoae, ObITy 1 Ha
npon3BoACTBe.

OnpegeneHne BO3MOXHOCTEW MPOTEKaHWUS XUMWYECKMX MpeBpalleHuin B
pPasnnyHbIX YCOBUSIX.
CobniogeHne  npasun
OKpYyXatoLen cpege.
OueHka BNUAHUS XMMUYECKOro 3arpsisHeHWst oKpyxaiowehn cpeabl Ha
OpraHn3m YerioBeka v Apyrue Xvsble opraHuamel.

CobntogeHne npasun 6e3onacHoOro 06paLleHunsi C roproYMMMN U TOKCUYHBIMA
BelllecTBamu, nabopaTtopHbiM 060pyAOBaHUEM.

3Konorn4yecku rpamMmoTHOro nosegeHunda B

MogroToBka pacTBOPOB 3aJaHHOM  KOHUeHTpauum B OblITy U Ha
NpOn3BOACTBE.
Kputnyeckas  oueHka  [OCTOBEPHOCTW  XMMWYECKOW  MHdopmauuu,

I'IOCTyI'IaIOLLLeVI M3 pa3HbIX NCTOYHNKOB

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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8. YHEBHO-METOANYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECIMNEYEHUE NPOrPAMMbI YYHEBHOU ANCLUUTITTIUHBI « XUMUA»

Hanuyne nomeweHun: Ne 1413 kabnHET XMMuun.

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenu ana yyebHoro npouecca.

CpeqactBa o6yyeHus: [locka knaccHas, HarnsgHble nocobus (cxembl, Tabnuubl,
LLIapOCTEPXXHEBbLIE MOLENW MOSEKYIT), XMMUYeckas nocyaa, XMMn4yeckne peaktushbl,

aBTOPCKUM KOMMMEKT KOMMbIOTEPHbIX NPe3eHTaLni.

MynbTumeguiHoe obopyaoBaHue: HoyTbyK, NPOEKTop.

MporpammHoe obecneveHne: Microsoft Volume Licensing Service Center, Koa
cornawenuna 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

PEKOMEHOYEMASA NNIUTEPATYPA
Ona ctyaeHToB

1. NabpuensH, O. C. Xumnsa gns npodeccmn n cneunanbHOCTEN €CTECTBEHHO-
Hay4yHoro npoduns: ydebHuk gna CIr1O - M. : Akagemus, 2018.

2. Epoxun HO.M., KoBaneBa W.B., Xumusa gna npodeccun mn cneumanbHOCTEN
TEXHUYECKOTO M €eCTEeCTBEHHO-Hay4yHoro npodwunen, [OnekTpoHHbIM pecypc]: 2018 —
Mockea: Akagemus, 2018. - on-line

3. XomyeHko, N. . Obwaa xmmusa : y4ebHunk ana cpeq. npod. obpasosaHus M. :
Hosas BonHa, 2017.

Ona npenopaBatenen

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

2. MNpukas MuHucTtepctea obpasoBaHus M Haykn PO ot 17.05.2012 Ne 413 «O6
yTBEpXaeHun degepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpegHero
(nonHoro) obuiero o6pasoBaHUsA».

3. MNMpuka3d MuHuctepcTea obpasoBaHua n Haykn PO ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B MNpukas MuHuctepcTea obpasoBaHus U Haykm P® ot 17.05.2012
Ne 413 “O6 yTBepxaeHun denepanbHOro rocygapCTtBEHHONO 00pa3oBaTeSibHOMO
cTaHgapTa cpeaHero (nonHoro) obwero obpasoBaHns™».

4. MNMpukasd MuHuctepctBa obpasoBaHua u Haykum PO ot 31.12.2015 Ne 1578 «O
BHECEHMM M3MEHEHUN B doefeparbHbli rOCyAapCTBEHHbIN ObpasoBaTenbHbIN CTaHAapT

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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cpegHero obuiero obpasoBaHus, yTBEPXKAEHHbBIN Npukasom MuHucTepcTBa 0bpa3oBaHus
n Haykn Poccuinckon denepaumm ot 17 mast 2012 Ne413».

5. NpumepHass ocHoBHasa o6pasoBaTenbHas nporpamMma cpegHero  obuiero
obpasoBaHus, opgobpeHHas  peweHveM  begepanbHoro  y4ebHO-MeToOUYECKOro
ob6beanHeHus no obuemy obpasoBaHuto (MpoTokon oT 28 moHa 2016 r. Ne2/16-3)

6. Nlucbmo [enapTameHTa rocygapCTBEHHOW MONUTUKM B cdepe NoAroTOBKU
pabounx kagpos 1 AMNMNO MuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHpaumm
no opraHuWsauuu nonyvyeHns cpegHero obuiero obpas3oBaHWs B npeaenax OCBOEHUS
obpasoBaTtenbHbIX NporpamMm cpegHero npodeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHna ¢ y4eTom TpeboBaHuin dbeaepanbHbIX roCygapCTBEHHbIX
obpasoBaTenbHbIX CTAaH4APTOB M NonydYaemon npodeccun nnm cneumanbHOCTU CpeaHero
npodeccnoHanbHOro obpasoBaHnN».

AnNeKTpPOHHbIe oOpa3oBaTefibHble pecypcChbl

1. OBC «Book.ruy, https://www.book.ru

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

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

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

5. ONeKkTpoHHO-6nbnmMoTeyHas cuctema «YHuBepcuTeTcKkas 6ubnuoTeka
OHnanH», https://www.biblioclub.ru

UHTepHeT-pecypchbl

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

www. hemi. wallst. ru (O6pasoBaTtenbHbIi CanT ANSA LWKOMBbHUKOB « XUMUS»).

www. alhimikov. net (ObpasoBaTenbHbIN canT ANs LWKONBHUKOB).

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

www. enauki. ru (MHTepHeT-u3gaHme ang yumtenen « ECTeCTBEHHbIE HayKny).

www. 1september. ru (MeToanyeckas raseta «llepBoe CeHTAOPS»).

www. hvsh. ru ()kypHan «Xnumus B LLKOSE»).

www. hij. ru (OkypHan «XuMusi 1 XU3Hb» ).

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

9. NMNAHUPYEMBbIE PE3YJIbTATbI USYYEHUA YYEBHOIO NPEOMETA.

KoHTponb U1 oueHKka pe3ynbTaToB  OCBOEHUS  y4eBHOM  AUCLMNMMWHBI
OCyLLEeCTBNseTCA npenogasaTenieM B MNPOLEcce MNPOBeOEeHUS MPaKTUYECKUX 3aHATUIA U

nabopaTtopHbix paboT, TecTUpoBaHWs, a Takke BbINONHEHUS obyvarowmnmmncs

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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NHAMBUAYaNbHbIX 3a4aHUIN, MPOEKTOB, UCCIea0BaHMWNA.

Pe3ynbTatbl 06y4YeHUs

MpeameTHbIE

MeTanpenmeTHble,
JINYHOCTHbLIE

®opMbI U MeTOAbI KOHTPOISA U OLIEHKU
pe3ynbTaToB 06y4YeHUs

yMeTb:

Ha3blBaTb: U3y4YeHHble BELLECTBA MO TPWMBMANBLHOM MnK
MeXayHapOLHOW HOMEHKNaType;

0K 01,02,04,07

YCTHbIN " NMUCbMEHHbIN
AnddepeHUnpoBaHHbI onpoc,
nposepka BbIMONMHEHNSs  OOMALUHWX

3agaHui, oby4varlmne 1 NpoBEPOYHbIE

camocTosTenbHble  paboThl,  3awuTa

nabopaTopHbIX pabor, TecToBble

3aaHus
onpenensaTb: BaneHTHOCTb W cTeneHb okucnenus | OK 01,02,04,07 MUCbMEHHbIN anddepeHUNpPOBaHHbIN
XUMUYECKUX ONIEMEHTOB, TWUM XMMWYECKOM CBA3N B onpoc, npoBsepka BbIMOMHEHMS
COeQMHEHNAX, 3apsif MOHA, XapakTep cpefbl B BOAHbIX OOMalLHUX  3agaHui, obydarowme U
pacTBopax HEOpPraHN4YecKnx " OpraHnyecKkmnx NpOBEPOYHbIE paboThl, 3awmTa
coeaunHeHun, oKkucnutenbs " BOCCTaHOBUTEb, nabopaTtopHbIX pabor, TecToBble
NPVHaONeXHOCTb  BEeLWecTB K  pasHbiM  Kraccam 3agaHus

HEeopraHM4YeCcKMX 1 OpraHNYeCKNX CoeaNHEHWUN;

XapakTepu3oBaTb: 3MEMEeHTbl ManbiX NepuodoB Mo KX
NMonNoXeHuto B Mepnoanyeckon cucteme  O.W.
MeHpeneeBa; obLune XMMUYEcKMe CBOWCTBaA MeTarnmnos,
HEeMeTanmnoB, OCHOBHbIX KITACCOB HEOPraHW4Yeckux u
OpraHMYecKnx COEAVHEHWUN; CTPOEHWE U XUMUYeckue
CBOMCTBA W3YYEHHbIX HEOPraHWYEeCKMX U OPraHmyYecKmnx

0K 01,02,04,07

obyyatolime ¥ NpoBepoYHble pPaboThbl,
3awmTa nabopaTopHbIX paboT, TeCTOBble
3afaHus

COEeVNHEHUN;

OOBACHATL: 3aBUCUMOCTb CBOWMCTB BellectB oT ux | OK 01,02,04,07 YCTHbIN 7] MUCbMEHHbIN
cocTaBa W CTPOEHUS, MPUPOAY XUMWUYECKON CBS3N anddepeHLMpoBaHHbIN onpoc,
(MOHHOW KOBamneHTHOW, MeTannIM4yeckon U BOAOPOAHOW), nposepka BbINOSTHEHUSA AoMaLLHUX

3aBUCUMOCTb CKOpOCTH XUMUYECKOWN peakunun n
nonoXxeHne XMMMUYECKOro paBHOBECUA OT pas3finyHbIX

3agaHui, obydarlwme 1 NpoOBEPOYHbIE
paboThl, 3awuTta nabopaTopHbix pabor,

(haKTOpOB; TECTOBbIE 3aaHus

BbIMOJSTHATb XUMUYECKUN AKCNEPUMEHT: no | OK01,02,04,07 YCTHbIN " MUCbMEHHbIN
pacrno3HaBaHUO  BaXXHEMLUMX  HeopraHuW4eckux W anddepeHLMpoBaHHbIN onpoc,
OpraHMYecKnx CoeaAnHEHNI; nposepka BbINOMHEHMS JoMaLLHNX

3adaHui, 3awmta nabopaTopHbix pabor,
TECTOBbIE 3afaHNs

NpOBOANUTb:  CAMOCTOSITENBbHBbIA  MOUCK  XUMUYECKON
UHdopmauun c MCMoNb30BaHNEM pas3nnyHbIX
NCTOYHNKOB (Hay4HO-NONyNspHbIX n3gaHun,

KOMMbOTEPHbIX ©0a3 [AaHHbIX, pecypcoB WHTepHeTa);
UCronb3oBaTb  KOMMbIOTEPHble  TexHonorun  Ans
06paBoTkM U Nepedayn XMMUYECKON MHOpMaUMK 1 ee
npeacTaBeHnsi B pasnunyHbiX dopmMax;

0K 01,02,04,07

npoBepka BbINONTHEHUA AOOMaLLUHUX
3agaHui, 3awmTta nabopaTopHbIx paboT

CBA3bIBATb: I/|3yHeHHbIIZ maTtepuan co cBoen

npodeccrmoHanbHoOM AeATENBHOCTLIO;

0K 01,02,04,07

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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[NpogormkeHne

Pe3ynbTatbl 06y4YeHus

MpeameTHbIE

MeTanpenmeTHble,
JINYHOCTHbLIE

®opMbI U MeTOAbI KOHTPOISA U OLIEHKU
pe3ynbTaToB 06y4YeHUs

peliaTb: pacyeTHble 3aJayun No XMMUYECKUM dopmMynam
1 ypaBHEHUsIM;

npoBepka BbINONTHEHUA AOMaLLUHUX
3adaHuin, 3awmTta nabopatopHbIx pabot

ncnonb3oBaTb l‘lpVI06peTeHHbIe 3HaHMA U YyMeHua B
npaKqueCKoM AedaTernibHOCTU U ﬂOBce,ElHeBHOVI XKU3HU!

e ansa 0bbscHeHUSs XUMUYECKNX SABMEHWUN,
NPOUCXOAALLMX B NpMpoae, ObITy 1 Ha NPOM3BOACTBE;

* onpegeneHns BO3MOXHOCTU NMPOTEKAHNS XUMUYECKNX
npeBpalleHMin B pasfu4HbIX YCIOBUSAX W OLEHKM WX
nocneacTsum;

M 3KoJorn4yeckun rpamoTHOro nosegeHnsa B
OKpy>KatoLLen cpeae;
. OLeHKHN BITNAHUA XUMUNYEeCKOro 3arpA3HeHna

OKpy>XXatolen cpefbl Ha OpraHu3m 4erioBeka u Apyrue
XMBbIE OPraHN3mebl;

+ Be3onacHoro obpalleHnst C FopYMMN U TOKCUYHBIMM
BelLecTBaMun 1 nabopaTopHbIM 060pyA0BaHeM;

*  NPUroTOBMEHNs PacTBOPOB 3a4aHHOW KOHLEHTpaumm
B ObITY U Ha MPON3BOACTBE;

*  KPUTUYECKOW OLEHKM [OCTOBEPHOCTM XUMMUYECKON
NHOpMaLMK, NOCTyNaroLLEen U3 pasHbiX MCTOYHUKOB.

0K 01,02,04,07

BaXKHeNLLNE XMMU4Yeckmne NOHATUSA: BELLECTBO,
XMMUYECKUIA 3NIEMEHT, aTOM, MONEKyrna, OTHOCUTENbHbIE
aToMHas M MOMeKyrnsipHas Macchbl, WOH, annoTponus,
N30TOMbl, XUMNYECKasA CBSA3b, ANEKTPOOTPULATENBHOCTb,
BaneHTHOCTb, CTEeneHb OKUCIEHWsl, MOIb, MONsApHas
Macca, MOMsipHbIi 00beM ras3oobpasHbIX BeLecTs,
BELEeCTBa  MOMEKYNSAPHOr0O U HEMOIEKYNAPHOro
CTPOEHWs, pPacTBOpPbI, 3MNEKTPONUT U HESNEKTPOMWT,
anekTponuTMyeckass  Auccouuaumsi,  OKUCIUTENb U
BOCCTAHOBUTENMb, OKUCINIEHWE U  BOCCTaHOBIEHME,
TennoBon 3ekT peakuun, CKOPOCTb XMMUYECKOMN
peakumu, KaTanus, XMMU4ecKoe paBHOBecHe,
yrmepoaHbld  CKener, yHKUMOHanbLHasA rpynna,
n3oMepusi, FOMONorus;

0K 01,02,04,07

nposepka BbIMOSHEHUSI
3afaHuin,  XMMU4Yeckue
obyuatome n NPOBEPOYHbIE
camocTosiTenbHble  paboTbl, TECTOBble
3agaHus, OTYETbI MO CaMOCTOATENbHbIM
pabotam

JOMaLLlHUX
OVKTaHTHI,

OCHOBHbIE 3aKOHbl XMMUWN: COXPaHEHNs1 MaccChbl BELLECTB,
MOCTOSIHCTBa cocTaBa BellecTB, [eprMoanyeckuin 3akoH
[0.1. MeHgeneeBa,;

0K 01,02,04,07

npoBsepka BbIMOMHEHNST  [OMaLUHUX
3adaHui, 3awmTa nabopaTopHbIX paboT

OCHOBHble  TEOpMM  XUMUKM;  Xumudeckon  cBssu, | OK 01,02,04,07 nposepka BbINOMNHEHNSA JoMaLLHUX

ANEKTPONUTUYECKON auccoumauuu, CTPOEHMS 3adaHuin,  XUMuU4Yeckue OVKTaHTbI,

OpraHNYecKnx 1 HEOPraHNYECKNX COEANHEHWIA; obyvarome " NpPOBEPOYHbIE
camocTosTenbHble  paboTbl, TECTOBblE
3aaHus, OTYETblI MO CaMOCTOSATENbHbIM
pabotam

BaXXHeMMe BewecTBa W MaTepuanbl: BaxHenwmne | OK 01,02,04,07 OT4YETLI MO camMocTosTenbHbIM paboTam,

MeTannbl W ChnaB.bl; CepHas, CofsHas, as3oTHas W
yKCycHast KucnoTbl; ©naropogHble rasbl, BOAOPOA,
KUCMOPO/, ranoreHbl, LEernoyHble MeTasnsbl; OCHOBHbIE,
KACNOTHbIE U aM@OTEpHbIE OKCuAbl W MMOPOKCUAbI,
LLlenoYn, YrnekUcrbii U yrapHbl rasbl, CEPHUCTLIN ras,
aMMmmnak, BoAa, NPUPOAHbLIN ras, MeTaH, dTaH, 3TWUMEH,
aueTuneH, xrmopug Hatpusi, kapboHaT u rmgpokapboHaT
HaTpusi, kKapboHaT n docdat kanbums, 6eHson, meTaHon

W  3TaHon, CNoOXHble  3dupbl,  XUPbl,  MbINa,
MOHOcaxapuabl (Fnioko3a), Aucaxapuabl (caxaposa),
nonucaxapuabl (Kpaxman W Uennonosa), aHwmuH,

aMWUHOKUCNOTHI, 6en|<|/|, NCKYCCTBEHHbIE U CUHTEeTU4YeCcKne
BOJIOKHA, Kay4yKu, nfacTtMacchbl

NoAroToBka M 3awuta pedepaton
TekyLwuin KOHTPOrb B hopMe:
CaMOCTOSATENbHbIX paboT;
nabopaTtopHbIx pabor;
TEMaTU4ECKUX TECTOB;
XMMUYECKNX ANKTAHTOB;
KOHTPOnbHbIX  paboT
y4eBOHOW ANCLUNMNHBI.
MToroBbin KOHTPOIb B
anddepeHUMPOBaAHHOrO 3a4eTa.

INENENRNEN

no Temam

cdopme
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10 CBepeHunsa o paboyen nporpamMme U ee cornacoBaHum

Pabouyas nporpamma no y4debHom pgucuunnmHe OO[.12 «EcTecTBO3HaHME»
npencraBnsieT cobor KOMMOHEHT OCHOBHOM 0OOpasoBaTenbHOW MporpamMmmbl CpPeAHEro
npodpeccuoHanbHoro obpasoBaHus no cneumansHoctTn 09.02.07 WMHdopMaLNOHHbIE
CUCTEMbBI N NpOorpaMMmnpoBaHue.

Pabo4yass nporpamma paccMoTpeHa M ofobpeHa Ha 3acefaHum MeTOAUYECKOW
komucenn «"'ymaHuTapHbIX AUCLUUNIIMH U €CTECTBO3HAHUNAY.

MpoTtokon Ne 9 oT «18» masa 2022 r.

Mpencenatenb METOLMYECKOM KOMUCCUM M.I". bypneTtoa/
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