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1. MOACHUTENIbHAA 3AMNCKA

Mporpamma obuieobpasoBaTenibHON y4yebHom AUNCLMMNMUHBI «XUMnsa»
npegHasHayeHa ANd  U3ydeHUs XumMum B NpodeccuoHanbHblX  obpasoBaTenbHbIX
opranmsaumax ClO, peanusylowmx obpasoBaTenbHyl Nporpammy cpegHero obuiero
obpasoBaHnsa B npeaeniax OCBOEHMSI OCHOBHOW npodieccnoHanbHon obpasoBaTenbHOM
nporpammbl CMO (OOl ClNO) Ha 6ase ocCHOBHOrO o6uWero obpasoBaHus Mpu
noaroToeke crneuywanucToB cpegHero 3seHa no cneuyuwanbHocTn 09.02.06 «CeTeBoe U
CUCTEMHOE agMUHUCTPUPOBAHUEY.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuiero
obpasoBaHusi, NpeabsaBAsSiEMbIX K CTPYKTYpe, COOEPXaHUI W pesynbTataMm OCBOEHMS
yyebHOM ancumnimHbl «XumMus», B COOTBETCTBUM C PekomeHaaumsiMm no opraHusauuu
nonyyeHns cpegHero obuiero obpasoBaHMs B npegenax OCBOEHUs obpasoBaTernbHbIX
nporpaMmm cpegHero npocdeccmnoHansHoro obpasoBaHna Ha 0ase OCHOBHOro obLiero
o6pasoBaHus ¢ y4eToM TpeboBaHun deaepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTenbHbIX
CTaHOapToB W nony4aemonm  npodeccunm  unNu  cneunanbHOCTU  CpedHero
npodpeccunoHanbHoro obpasoBaHunsa (nNMcbmo [lenaptameHTa rocyaapCTBEHHOW MOMUTUKN
B cdhepe nogrotosku padoumx kagpos n ONO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-
259), ¢ ydeToMm lNpumepHON OCHOBHOW OBpasoBaTesibHOM NporpaMmmbl cpeaHero obLuero
obpasoBaHnda, 0Oo0OpeHHOM  pelleHneM  doedepanbHOro  y4ebHO-MeTogMyeckoro
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 ONA KaXgoro 4YenoBeka;

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

* pas3BuTME Yy OOy4YaloLMXC YMEHUN pasnuyatb akTbl U OLEHKW, CpaBHMBATb
OLeHOYHble BbIBOAbI, BUOETb WX CBSA3b C KPUTEPUSIMA OLIEHOK U CBSI3b KPUTEpPUEB C
onpeaeneHHon CUCTEMOW LieHHOCTeW, hopMynupoBaTb M 0BOCHOBLIBaTb COBCTBEHHYIO
no3nuunio;

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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* NnpunobpeTeHne obyyaroLmMmMmnca onbitTa pasHoobpasHoOM AeATENbHOCTU, NO3HAHUSA
M CaMOMO3HaHWUA; KIKOYEBbIX HaBbIKOB, WMEKLWMUX YHMBEpPCarbHOE 3HayeHue Ans
pasnu4YHbiX BMAOB LEATENbHOCTU (HaBbIKOB pelleHns npobnem, MNPUHATUA peLueHun,
noucka, aHanusa m ob6paboTkn mHdopMaumm, KOMMYHWKATMBHbBIX HaBbIKOB, HaBbIKOB
n3mMepeHun, cotTpyagHudectsa, 6esonacHoro obpalleHms ¢ BelecTtsaMy B NOBCEAHEBHON
XKU3HN).

B nporpammy BKNOYEHO coAep)xaHWe, HarpaBrieHHoe Ha opMupoBaHue Yy
CTYOEHTOB KOMMETEeHUUN, Heobxoammblx Ans kavectBeHHoro ocBoeHunss OlMOIM CMO Ha
0ase ocHoBHOro obuiero obpasoBaHus C MonydYeHnemMm cpegHero obuiero obpasoBaHus;
nporpaMmmbl NOArOTOBKKU crieumnanmucToB cpeaHero 3seHa (MMNCC3).

Mporpamma MOXeT Ncnosib3oBaTbCA Apyrnmm npodeccnoHarnbHbIMU
obGpasoBaTenbHbIMM  OpraHu3auusamMu, peanuaylowmmmn obpasoBaTenbHy0 Nporpammy
cpeaHero obuwero obpasoBaHua B npegenax ocsoeHust OMNOI CI1O Ha 6a3e OCHOBHOrO
obuiero obpasosaHus (MMCC3).

2. MECTO YYEEHOW AUCUUNNUHBLI B YYEEHOM MNJNAHE

Xnmusa aensieTcs y4ebHbiM npegMeToM no Bbibopy 13 obasaTenbHoOn NnpeaMmeTHON
obnactu «EctectBeHHble Haykn» PIOC cpeaHero obuiero obpasoBaHus.

B npodeccunoHanbHbix  obpasoBaTenbHbIX — OpraHu3auusx,  peanuayroLimnx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npepenax OCBOEHUS
Or1orn Crno Ha 6ase ocHoBHOro obuwero obpasoBaHusl, ydebHas aucunnnHa «XuMmnsa»
nsyyaetca B obuieobpasoBaTenibHoM uukne yyebHoro nnaHa OlOM CI1O Ha 6ase
OCHOBHOro obuiero obpasoBaHus C nonyyvyeHnem cpegHero obuwero obpasoBaHus
(MrCces).

B y4ebHbix nnaHax MMNCC3 mecTto yd4ebHOM gmcunnnmHbl «XMMus» — B COCTaBe
obweobpasoBaTesibHbIX  Y4eOHbIX  AUCUMNIMH  No  BbiIbopy, dOpMUPYEMbIX 13
oba3aTenbHbIX NnpeaMeTHbIX obnacten ®rOC cpenHero oduiero odbpasosanusa, ana Cro

TEXHU4YecKoro npoduns npodeccnoHansHOro obpasoBaHus.

3. OBLUAA XAPAKTEPUCTUKA YYEBHON AUCLIUMNUHbI «XUMUA»

XvMnsas — 3TO Hayka O BelecTBax, WUX COCTaBe W CTPOEHWWN, CBOWCTBaX WU
npeBpaLleHnsaX, 3HaAYeHUM XUMUYECKMX BELLECTB, MaTepuanioB M MpOLECCOB B
NPaKTU4YECKON OeATENbHOCTN YenoBeka.

CopepxaHue obLieobpasoBaTenibHOM y4eOHON ANCUMNANHBI «XUMUS» HanpasreHo

Ha ycBOEHMNe 06yqarou4vuv|l/|0ﬂ OCHOBHBbIX MOHATUN, 3aKOHOB U TGOpVIVI XUMUKN; oBllageHune
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YMEHNAMN Habnogatb XUMUYECKNEe SBMEHUs, MpPoBOAUTbL XUMWUYECKUA 3IKCMEPUMEHT,
NpOM3BOANTbL pacyeTbl Ha OCHOBE XUMUYECKMX OpPMYn BeLLeCTB W ypaBHEHUN
XUMUYECKMX peaKkLmN.

B npouecce u3yyeHnsa xumum y obyyalowmxca pasBMBalOTCS MNO3HaBaTElbHblEe
WHTEpeCbl W WHTEeNneKkTyarnbHble CnOCOBHOCTM, MNOTPEBHOCTM B CaMOCTOSTENbHOM
npuobpeTeHnss 3HaHMM MO XUMUM B COOTBETCTBMM C BO3HUKAKOLLMMU XU3HEHHBLIMU
npobnemammn, BocnutbiBaeTcs 6epexHoe OTHOLLEeHUSA K npupoge, NoHMMaHue 340pOBOro
obpasa Xu3HK, HeoBXoANMOCTM NpeaynpexaeHna ABneHnUn, HaHOCALWMX Bpea 300POBbHO
n okpyxawowen cpege. OHM ocBaMBalOT NpuveMbl rpamMoTHOro, ©esonacHoro
NCNOSb30BaHMA XUMUYECKUX BELLECTB M MaTepuaroB, NMPUMeEHSIEMbIX B BbITy, CENbCKOM
X0381CTBE U Ha NPOM3BOACTBE.

Mpn  cTpykTypupoBaHun  cogepxaHuss  obweobpasoBaTesibHOM  y4yeBGHOM
ANCLUMNIIMHBbL ANns Nnpod)eccrnoHanbHbiX 00pasoBaTesnbHbIX OpraHu3auumn, peanuaylolmx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npenenax OCBOEHUS
Ororn Cro Ha 6ase ocHoBHOro obuiero obpasoBaHus, yduTbiBanacb OObEKTMBHas
peanbHOCTb — Hebonblwon 006beM YacoB, OTMNYLWEHHbIX Ha W3y4YeHMe XUMUU WU
CTPEMNEHNE MaKCMManbHO COOTBETCTBOBATb MAEsIM pasBuBatoLwero obyyeHuns. Moatomy
TeopeTudeckne BONpoChl MakCMMarnbHO CMELLEHbI K Havyany uayvyeHus gUCUMninHbl, C TeM
4yTOObLI MocneaywWmnn hakTnyecknin matepuan paccMaTpuBarncs Ha OCHOBE W3YyYEeHHbIX
TEOPUN.

Peanusauua geoykTMBHOrO noaxoda K U3y4eHUK0 XMMWUKU CnocobCTBYyeT pasBUTUID
Takux JOrMYEeCcKMX Onepaunin MbIWMEHUsS, KakK aHanuM3 u cuHTe3, ob6obleHne u
KOHKpeTu3auus, CpaBHEHME M aHanorus, cuctemMmaTmnsauns u knaccugukaums m ap.

N3yyeHne xummm B npodpeccunoHarnbHbiX 0bpas3oBaTesibHbIX  OpraHu3aumsix,
peanuaylowmnx obpasoBaTenbHyld nporpammy cpegHero obuwero obpasoBaHus B
npegenax ocsoeHusa ONNMOIM CIMNO Ha 6a3e ocHoBHOro obuiero o6pasoBaHns, UMEET CBOU
0CoB6EeHHOCTN B 3aBUCUMOCTM OT npocmna npodpeccuoHanbHoro obpasoBaHus. 3ITO
BblpaXaeTcsi B CoAepXXaHum o0y4yeHusi, KONMYecTBe 4YacoB, BblOENSEMbIX Ha M3y4YeHue
OTAENbHbIX TeM NporpamMmsl, rMybuHe nx ocBoeHus obyvarLlmmmcs, oobeme 1 xapakrepe
NPaKTUYECKNX 3aHATUIA, BUAAX BHEAYAUTOPHOW CaMOCTOSATENbHON paboThl CTYAEHTOB.

Mpwn 0OCBOEHUN crneunanbHOCTEN Ccno TeXHUYeCcKoro npoduns
npoceccrmoHanbHOro obpasoBaHWs XMMUA  M3ydaeTcss OGonee  yrnybneHHo  kak
npocunbHasn ydebHas gucumnnmHa.

Cneundurka msyvyeHuss XumMumuM Npu OBMAAEHUMM ChneumanbHOCTAMU TEXHUYECKOro
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npoduns oTpaxeHa B Kaxgown Teme pasgena «CoaepxaHue yyebHOW OUCUMUNINHBIY B
pybpuke «lpodunbHble 1 NPOECCUOHANBHO 3HAYMMbIE ANIEMEHTLI CoAepXaHusa». ATOT
KOMMOHEHT peanuayeTcsa nNpyu MHANBMAYarbHOW CaMOCTOSATENbHON paboTe obyvatoLmxcs
(HanucaHum pedepaToB, NOArOTOBKE COOOLLEHWA, 3alMTe NpPOEeKToB), B Mpouecce
y4yebHON OeATernbHOCTU noA PYKOBOACTBOM npenofaBaTens (BbIMOMHEHUUM XMMUYECKOro
3KCcnepuMeHTa — riabopaTopHbIX OMbITOB M NPaKTUYeCKUX paboT, pelueHuMM MNpaKTUKo-
OPUEHTUPOBAHHbIX pacyeTHbIX 3a4a4 U T.4.).

B npouecce u3ydeHWa xuMnm  TeopeTuUYeckue CBedeHUs  LOMOSMHATCS
AeMOHCTpaumsmy,  nabopaTtopHbIMM  OnbITaMXU U MPAKTUYECKUMU  3aHATUSMW.
3HauuTenbHoe MecTo OTBOAMTCH XMMWYEeCKOMYy akcrnepumeHTy. OH  OTKpbiBaeT
BO3MOXHOCTb (opMuMpoBaTh Yy oOOyyalLmnxca cneuunarnbHble nNpegMeTHble YMEHUS:
paboTaTb C BellecTBaMu, BbINOMHATL NPOCTbIE XMMUYECKME OnbIThbl, y4NTb BesonacHomy n
3KOJSI0rMyeckn rpamoTHOMy obpalleHuo ¢ BellecTBaMn, mMaTepuanamu 1 npoueccamu B
ObITY 1 Ha NPON3BOACTBE.

[Ana opraHMsaumm BHeayaUTOPHOW CaMOCTOATENbHOW paboTbl  CTyOEHTOB,
oBrageBarowmx cneumansHoctamm CIMNO TexHuyeckoro npoduna npodeccruoHansHoro
obpasoBaHus, NpeacTaBneH NpuMepHbI nepeyvyeHb pedepaTtoB (4OKNaaoB).

B npouecce u3ydeHMss XuUMUKM  BaxXHO opMupoBaTb  MH(OPMALMOHHYIO
KOMNEeTeHTHOCTb oby4atowmxcs. [1oaTomy npu opraHmsaumMm CaMoCTOATENbHOM paboThl
HeobXoOUMO akKUeHTMPOBaTb BHUMaHWE OO0y4yalLMXCd Ha noucke WHgopMauun B
cpegctBax Maccmeaua, WIHTepHeTe, y4debHOM U cneuywanbHOM nuTepaType C
COOTBETCTBYHOLUUM 0POPMIEHNEM N NPpeACcTaBNEeHNEM pe3yrbTaToB.

N3yyeHne obieobpasoBaTenbHOM y4ebHON ANCUMMNANHBI «XMMUSA» 3aBepLuaeTca
nogsegeHnem wutoroe B opme auddepeHUMpoBaAHHONO 3a4yeTta B pamkax
NPOMEXYTOYHOM aTTecTtauum cTygeHtoB B npouecce ocBoeHna OlOM CroO c

nonyyeHnem cpegHero obuiero obpasosanus (MMCC3.)

4. PE3YJIbTATbl OCBOEHUA YYEEHOWU AUCLUMIINHBI

OcBoeHne cogepxaHua yyebHOM  gucumnnuHbl  «Xumusay, obecnedmBaet
OOCTUXEHUE CTyAeHTaMu creayowmx pesynbTaTos:

* IUYHOCMHbIX:

= YyBCTBO FOPAOCTM W YBaXEHUA K UCTOPUN U AOOCTMXKEHUAM OTEYECTBEHHOW
XUMUYECKON  HaYKW; XMMUYECKM TrpamMOTHOE noBedeHne B npodeccruoHanbHon
AeAaATenbHOCTM 1 B BbiTy Npy obpalleHnm C XMMUYECKMMIN BELLLeCTBaMn, maTepuanamm u

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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npoueccamu;

— TOTOBHOCTb K NPOJOSDKEHUIO obpas3oBaHUS M MOBLILWEHUS KBanudpukaumm B
n3bpaHHOM NpPOdeCcCUOHanNbHOM AEeATENbHOCTM U OOBLEKTMBHOE OCO3HAHWE POoSn
XUMUYECKMUX KOMMNETEHLMN B 3TOM;

- YMEeHWe WUCnosb30BaTb [JOCTMXEHUS COBPEMEHHOM XUMWUYECKOW Hayku U
XUMUYECKNX TEXHOSMOMMIN A58 NOBbILLEHNS COBCTBEHHOrO MHTENNEKTYanbHOro pasBuTus B
Bbl6paHHON NpodeCCnoHanbHOM AeATENbHOCTY;

* MemanpeoMemHbIX:

— UCMOonb30BaHWe pasfivyHbIX BUOOB MO3HaBaTeNlbHOW AEATENbHOCTU U OCHOBHbIX
WHTENMeKTyarnbHbIX onepauni (NOCTaHOBKM 3adaudn, (hopMynmpoBaHna runoTes, aHanuaa
M CUHTe3a, CpaBHeHusi, 0000LeHns, cucTemaTnsauun, BbISIBAEHUS  MPUYUHHO-
CNefCTBEHHbIX CBA3EW, Moucka aHanoros, GOpPMynMpOBaHUA BbIBOOOB) ANA peLleHus
NoCTaBfeHHON 3aJaudn, MpPUMEHEHMEe OCHOBHbIX MEeTOAOB MO3HaHusA (HabniogeHus,
Hay4YHOro 9KCrnepuMeHTa) ANA U3YyYeHUsa PpasfiMYHbIX CTOPOH XUMUYECKUX OOBLEKTOB U
npoLeccoB, C KOTOPbIMU BO3HUKAaET HEOBXOOUMOCTb CTankmBaTbCs B NPOdECCUOHANIbHON
cepe;

- WCNOMb30BaHME pasfiMHbIX WCTOYHWKOB Ans  MONYYEeHUST  XUMUYECKOW
WHpopMauuKn, YyMeHue OUeHUTb e€ee [AOCTOBEPHOCTb ANA  AOCTUXKEHUA  XOPOLUUX
pe3ynbTaTtoB B NpodyeccnoHanbHon cepe;

* NpedOMemHbiIXx.

- CcPOPMNPOBAHHOCTb NPEACTaBlEHUA O MECTe XUMUN B COBPEMEHHOM HayYHOW
KapTvHe Mupa; NOHMMaHWE PO XMMUKU B (hOPMUPOBaAHMM Kpyro3opa 1 (PyHKLMOHANbHOM
rPaMOTHOCTU YenoBeKa AN peLleHnsa NpakTU4YeCcKnx 3aaay;

- BnageHue ocHoBoMonararwmuMm XMMNUYeCKUMN NOHATUSAMU, TEOPUSIMU, 3aKOHaMM
N  3aKOHOMEPHOCTSMU; YBEPEHHOE MOSfIb30BaHME XUMMUYECKOW TEPMUHOMOMMEn W
CUMBOJTNKOW;

— BnageHue OCHOBHbIMW METO4AaMN HAaYy4YHOro NO3HAHWA, UCMONb3yeMbIMU B XUMUN:
HabngeHMeM, onuvcaHuem, W3MEpPEHWEM, 3KCMEPUMEHTOM; ymeHue obpabaTtbiBaTb,
00BbACHATL pesynbTaTbl NPOBEAEHHbLIX OMNbITOB WM AdenaTb BbIBOAbI, FOTOBHOCTb U
CMOCOBHOCTb NPUMEHSATb MEeTOAbl MO3HAHMSA NPW PELLEHUN NPAKTUYECKNX 3a4ay;

— C(POpMMPOBAHHOCTb YMEHUS [aBaTb KOMMMYECTBEHHblE OLUEHKM U MPOU3BOAUTL
pacyeTbl N0 XMMUYECKUM hOpMySiaM U YpaBHEHUSAM;

- BMNageHve npasunamMmm TeXHWKM 6e3onacHOCTM MpU UCMOSIb30BaHUM XUMUYECKUX
BELLECTB;

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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- C(bOpPMMPOBAHHOCTb COBCTBEHHOM MO3MLUMM MO OTHOLUEHUKD K XUMUYECKOWN
nHdopMauum, nosiy4aeMon U3 pasHbIX MCTOYHUKOB.

B pesynbTaTe u3dydeHus aMCLMNIMHBLL Y 0By4varowmxcsa OpMUPYOTCA 3NEMEHTDI
cnegyrowmx obLmMx KOMNeTEHUMNI:

OK 01 BbibupaTtb cnocobbl pelueHust 3agad npodeccnoHanbHON eaTenbHOCTH,
NPUMEHUTESBHO K Pa3fiIMYHbIM KOHTEKCTaM;

OK 02 OcylecTtBnaTb NOUCK, aHanNM3 N MHTepnpeTaumio MHpopmMaumn,
Heobxo4MMown AN BbINONHEHUS 3a4a4q NPpodeCcCnoHanbHOM AeATENbHOCTY;

OK 04 PaboTtaTb B KONNeKkTMee n komange, aekTMBHO B3aMMOAENCTBOBATL C
Konneramu, pykoBoACTBOM, KIMEHTamu;

OK 07 CopenctBoBaTb COXpaHEHMIO OKPYXKatoLLLEN cpeabl, pecypcocbepexenunto,
3hPeKTUBHO AEeNCTBOBATb B Ype3BblHaMHbIX CUTYaLNSAX;

OK 09 Ucnonb3oBaTb UHPOPMALNOHHBLIE TEXHONOIMMK B NPOodeCccMoHansHom

OeATeSIbHOCTH;

5. COOEP>XXAHUE YYEBHON OAUCLMMNUHBI

BBepneHue

Hay4yHble MeToabl NO3HAHUSA BELLECTB Y XMMUYECKUX SIBEHN. Ponb akcnepnmeHTa
n Teopunm B Xxumumn. MogenmpoBaHMe XMMWYECKMX MNPOLIECCOB. 3HAYEHME XUMUU MpPU
ocBoeHun npodpeccun CIMO wn  cneumanbHocten Cl1O  TexHuMyeckoro npocuns
npodeccnoHanbHoOro obpasoBaHums.

1. ObWAA W HEOPITAHUYECKAA XUMUA

1.1. OCHOBHbI€ MOHATUSA U 3aKOHbI XUMUMN

OcHoBHble NoHATUA xumuun. Bewectso. AToM. Monekyna. XUMUYECKUN 3NIEMEHT.
Annotponus. lNpocTble U cnoxHble BewecTBa. KayecTBeHHbIN 1 KONMYECTBEHHbBIAN COCTaB
BELLECTB. XUMMYECKNE 3HaKnM N dopmynbl. OTHOCUTENbHbLIE aTOMHas U MOJSEKynsapHas
mMaccbl. KonnyecTtBo BelecTBa.

OcCHOBHbIe 3aKOHbl xuMun. CtexmomeTpusi. 3aKOH COXpPaHEHUs1 MacCbl BELLECTB.
3aKOH MNOCTOSAHCTBA COCTaBa BELLECTB MOMEKYNSPHOM CTPYKTYpbl. 3akoH ABoragpo u
CneacTBus U3 Hero.

PacuyeTHble 3agjaynM Ha HaxoXaeHne OTHOCUTENbHOM MOSEKYINSPHOM Macchl,
onpeneneHne MaccoBoWm A0NIM XMMUYECKNX INIEMEHTOB B CIIOXXHOM BELLIECTBE.

LemoHcmpauyuu

Mogenn aToMOB XMUYECKUX AIEMEHTOB.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Mopgenn monekyn nNpocTbiX U CNOXHbIX BELECTB (LapocTepxHeBble U CTioapTa—
Bpurneba).

Konnekuus NnpocCTbIX U CNOXHbIX BELLLECTB.

HekoTopble BellecTBa KOSIMYECTBOM 1 MOSb.

Mopgenb monsipHoro o6bema rasos.

AnnoTponuna gocgopa, kucrnopona, onosa.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
AnnoTtponHble moaundvkaumn yrnepoga (anmas, rpaduT), KMcropoaa (KMCNopoAd, O30H),
onoBa (cepoe n 6enoe o5ioBo). MNoOHATNE O XMMUYECKOW TEXHONormm, GuoTexHonornn u
HaHOTEXHOMNOMNM.

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

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

Mepuogmyeckass Tabnuua XMMUYECKUX ANEMEHTOB — rpaduyeckoe otobpaxeHue
nepuoanyeckoro 3akoHa. CTpykTypa nepuogumyeckon Tabnuubl: nepuwodbl (Manbie u
oonblume), rpynnbl (rnasHas n nobo4vHas).

CmpoeHue amoma u [lepuodu4veckuli 3akoH M. U. MeHOeneeesa. ATom —
CNnoXxHasi 4Yactvmua. SAapo (MPOTOHbI M HEMTPOHLI) U 3NEKTPOHHast obonoyka. MN3oTonbl.
CTpoeHne aneKTPOHHbIX 0B60MoYeK aTOMOB 3fIEMEHTOB Marblx nepuogoB. OcobeHHOCTH
CTPOEHUS ANEKTPOHHLIX 060104EK aTOMOB arieMeHTOB 60MblNX Nepmnoaos (NepexoaHbIX
anemeHToB). [MoHsATME 06 opbuTanax. s-, p- u d-opbutanu. SNeKTPOHHbIE KOHGUrypauum
aTOMOB XMMWYECKNX INTIEMEHTOB.

CoBpemeHHas dopMynmpoBka Mepuognyeckoro 3aKoHa. 3HayeHne
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.

OnHamnyeckne Tabnuupbl ons mogennpoBanunsa lNepnogmyeckon CUCTEMBI.

OneKkTp13auma Ten u X B3anMOAENCTBME.

JlabopamopHsbIl onbim

MoaenupoBaHue noctpoenus lNepunoanyeckon Tabnunubl XMMNUYECKUX SNTIEMEHTOB.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbI COOEepPXKaHUS.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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PagnoaktmBHoCTb. Mcnonb3oBaHMe paguMOaKTUBHbLIX WM30TOMOB B TEXHWUYECKUX LENsiX.
PeHTreHOBCkOE M3nlyyeHMe W €ro  UCMosfb30oBaHME B TeXHUKE W MeguuuHe.
MogennpoBaHue Kak MeToz NPOrHO3MpoOBaHUA CUTyauumn Ha Npon3BoACTBE.

1.3. CTpoeHue BellecTBa

MoHHaa xummnyeckas cBsA3b. KaTnoHbI, X obpaszoBaHMe M3 aTOMOB B pesynbTaTte
npouecca OKuUCreHunsa. AHMOHbI, MXx obpasoBaHMe M3 aTOMOB B pesynbTaTe npouecca
BOCCTaHOBMNEHUs. VIOHHas CBA3b Kak CBSA3b MeXAy KaTMoOHaMM M aHMOHaMKM 3a cyeT
AMEeKTpOCTaTU4ECKOro NpuTskeHus. Knaccudukaumsi MOHOB: MO COCTaBy, 3HaKy 3apsaa,
HanuMuuio rmapaTHonm obono4vkn. VoHHble KpucTannuyeckne pewletkn. CBOMCTBA BELLECTB
C MOHHbIM TUMOM KPUCTaNIMYECKON PELLETKMN.

KoBaneHTHasa xumunyeckas cBf3b. MexaHn3am obpas3oBaHNA KOBafieHTHOW CBS3U
(0bMEeHHbIN 1 OOHOPHO-aKUENTOPHbIN).  ANeKTpooTpuuaTenbHOCTb.  KoBaneHTHble
nonsapHass u HenonsipHast cBs3W. KpaTHOCTb KoBaneHTHoOW cBA3n. MonekynsipHble wu
aTOMHble Kpuctannuyeckue peweTtkn. CBONCTBa BELWECTB C MONEKYNSAPHbIMA U aTOMHbIMU
KpUCTanMyeckMMmmn peLleTkamum.

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

ArperaTtHble COCTOSIHUA BewecTB U BOAOPOAHAA CBA3b. [BEpAoe, Xuakoe u
razoobpasHoe coCTosiHMA BewecTB. [lepexoq BewectBa W3 OOHOMO arperatHoro
cocTosiHMA B gpyroe. BogopoaHasi cB43b.

Uuctble BewectBa M cmecu. [loHATME O cmecn BelwecTB. [OMOreHHble W
reteporeHHble cmecu. CocTtaB cmecen: 06 beMHasa 1 MaccoBasi 40NN KOMMNOHEHTOB CMECH,
MaccoBasi oSl NpuMecen.

OucnepcHble cuctemobl. NoHsaTMe 0 aucnepcHon cucteme. OucnepcHasa dasa u
aucnepcuoHHas cpepa. Knaccudukauma gmcnepcHblx cuctem. NoHATUE O KOMMouaHbIX
cucremax.

HdemoHcmpauuu

Mopgenb KpucTannm4eckon peLeTkn xnopuaa HaTpus.

O6pasubl MMHEPASIOB C MOHHOW KPUCTanNIMYeCKon peLleTKon: KanbumTa, ranuta.

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

Mpunbopbl Ha XNOKNX KpucTannax.

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

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

CwuHepesuc.

A ekt TuHpans.

JlabopamopHbie orbimbi

MpuroToBneHme cycneHsnm kapboHaTa KanbLmsi B BOLE.

MonyyeHne amynbLCMM MOTOPHOIO Macna.

O3HakomrieHne co cBOMCTBaMM AUCMEPCHBIX CUCTEM.

lNpogpunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MonsipHOCTb CBSI3M M MONAPHOCTb Mosnekynbl. KoHaeHcaumsa. TekydecTb. BosroHka.
Kpuctannusauus. Cybnumaums n gecybnmmaums. AHomanmm gusnmyeckmx CBOMCTB BOAbI.
Kugkne kpuctannbel. MuHepanbl U ropHble NOPoAbl Kak NPUPOAHbIE CMECU. OMYIbCUU U
cycneHsun. 3onum (B ToM vncrne asposonn) n renun. Koarynsaums. CuHepesuc.

1.4. Bopa. PacTBOpbl. AneKkTponutuyeckas guccoumaums

Bopna. PactBopbl. PacTtBopeHue. Boga kak pacrtBoputenb. PacTBOpUMOCTb
BellecTB. HachbilweHHble, HeHacbIWweHHbIe, MNepechbilEeHHbIE pPacTBOPbl. 3aBUCUMMOCTb
pPacTBOPMMOCTM ra3oB, XXUOKOCTEN N TBEPAbIX BELWLECTB OT Pa3fiMyHbIX aKTOpPOB.

MaccoBasa [onsi pacTBOPEHHOro BeLlecTBa.

AneKkTponuUTUYecKaa  Aauccouraums. OnekTponuTbl n HE3NEKTPOUTLI.
anekTponuTudeckas gmccoumnaums. MexaHnambl SMNEKTPONUTMYECKOM Auccoumauumn ans
BELLECTB C pasfiMyHbIMKM  TUNaMM  XUMUYECKOM CBA3W. [napaTMpoBaHHble W
HermgpaTupoBaHHble MOHbL. CTeneHb anekTponuTuyeckon amccounaumm. CunbHble W©
cnabble anekTponuTbl. OCHOBHbIE MOMOXEHUS TEOPUN IMEKTPONUTUYECKON AMCCOoLMaALUN.
KncnoTbl, OCHOBaHMSA 1 CONM Kak 3N1EKTPONNTbI.

HdemoHncmpauuu

PacTtBoprMMOCTb BELWECTB B BOAE.

CobupaHune rasoB METOAOM BbITECHEHMS BOAbI.

PacTtBopeHue B Boe CEPHON KUCIOTbI U CONEN aMMOHUA.

O6pasupbl KpucTannorMapaTos.

M3roToBneHne runcoBom NoBs3KM.

McnbiTaHne pacTBOPOB  SMNEKTPOSIMTOB M HESNEKTPONMTOB  Ha  npegMmer
auccounaumu.

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

[BMKXEeHME OKpaLLEHHbIX MOHOB B 3IEKTPMUYECKOM MOse.

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

lMpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3J1eMeHMbl COOep)KaHUsl.
PacTtBopeHne Kak oM3MKO-XMMUYECKUA npoLiecc. Tennosble apdeKkTbl NpU pacTBOPEHUN.
Kpuctannorngpatbl. PelweHne 3agay Ha MaccoByl 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 3nNeKkTPoOnuThbl, MX Knaccudukaums no
pPasnuYHbIM  Mpu3Hakam. XUMWYECKMEe CBOWCTBA KUCMIOT B  CBeTe  Teopumn
anekTponutudeckon guccounaumm. OcobeHHOCTM B3aMMOLENCTBUSA KOHLEHTPUPOBAHHOM
CEPHOWN N a30THOM KMCNOT ¢ meTannamm. OCHOBHbIE CNOCOObLI MONYYEHUS KUCMOTbI.

OcHoBaHuA 1 nx ceoncrtea. OCHOBaHUA KaK 3MNeKTPOnnTbI, NX Kraccugukauma no
pPasnuYHbIM  Npu3Hakam. XuMMUYECKMe CBOWCTBA OCHOBaHMA B CBeTe Teopumn
ANEKTPONNTUYECKON auccoumauun. PasnoxeHne HepacTBOPUMBIX B BOAE OCHOBAHWUW.
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 nonydeHunsa conen. Mmoponua conen.

Okecnabl M ux cBouctBa. Coneobpasyowme n Heconeobpasyrwme OoKCcuAabl.
OcHoBHble, aMdOTepPHblE N KUCIOTHbIE OKCMAbl. 3aBUCUMMOCTb 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 pactBopeHne NpoayKTa ropeHns B Boge.

[MonyyeHue n ceoncTBa amoOTEPHOro rMapokcuaa.

HeobpaTtumbin rugponms kapbuga kanbuus.

Ob6paTtnmbi rMaponnM3 conen pasnMyHoro Tuna.

JlabopamopHbie onbimbi

McnblTaHne pacTBOPOB KNCMOT MHOMKATOPaMMU.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Bsaumogencreme meTtannoB C KNUCIIOTaMMW.

Bsaumopgencremne KUCNoT C oKCMaamm MeTanmnos.

B3anmogencTamne KMCroOT C OCHOBAHUSAMM.

B3anmogencTeme KMCRoT C CONAMMU.

McnbiTaHne pacTBOPOB LLEeNoYen HanKaTopamu.

B3saumogencreume Lwenodyen ¢ Consamu.

PasnoxeHne HepacTBOPUMbIX OCHOBaHUN.

B3anmogencTteue conen ¢ metannamu.

BaaumopencTteue conen gpyr ¢ Apyrom.

'maponus coneun pasnmMyHoOro Tuna.

lMpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
MpaBuna pasbaBneHnss cepHon KuUcnoTbl. lKcnonb3oBaHMEe CEPHOM  KUCNOTbl B
NPOMbILWIIEHHOCTN. EQKMe wenoyn, nx ucnosib3oBaHne B NPOMbILLIIEHHOCTU. [TaweHas u
HeraweHas U3BECTb, UX NPUMEHEHNE B cTpouTenbcTBe. 'nunc u anebactp, runcoBaHue.
MoHaTMe o pH pacTteopa. KucnoTtHas, wenoyHas, HenTpanobHasa cpefa pacTBOpPOB.

1.6. Xummnyeckue peakuum

Knaccucdpukauma xummmyeckux peakuumn. Peakunm coeguHeHusi, pasnoxXeHus,
3amelleHuns, obmeHa. Katanutudeckue peakumn. Obpatmmble 1 HeOOpaTUMbIE peakunm.
[[OMOreHHbIE 1 reTEPOreHHbIE peakunmn. IK30TEPMUYECKNE U SHOOTEPMUYECKNE PEaKLMN.
TennoBon adheKT XMMUYECKUX peakunin. TepMOXUMNYECKNE YpaBHEHMS.

OKncnuTenbHO-BOCCTaHOBUTENbHbIE peakuuu. CteneHb OKUCMEHUS.
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 peakuurm OT pasnnyHbiX (akTopoB: npupoabl
pearnpyoLmnx BELecCTs, nx KOHLEeHTpaumu, Temneparypebl, NOBEPXHOCTU
COMPUKOCHOBEHUA N UCMNOSIb30BaHUS KaTannu3aTopos.

O6paTnmocTb Xxumu4yeckux peakumn. OOpaTumble M HeobpaTuMble peakumw.
XnmMmmn4yeckoe paBHOBECKE U CMOCOObI ero CMELLLEHUS.

HdemoHcmpauuu

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

3aBMCUMOCTb CKOPOCTU peakuumn OT NpMpoabl pearnpytowmx BeLecTB.

BsaumopencTemne pactBOpOB CEPHOM KUCMNOTbI C pacTBOpamMu TUocynbdarta HaTpus

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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pasnUYHOM KOHUEHTpauun n TemnepaTtypsbl.

Moaenb KunsLwero cros.

3aBMCUMOCTb CKOPOCTU XMMMUYECKOW peakumm OT MPUCYTCTBUS KaTanusatopa Ha
npuMepe pasnoXeHuUs nepokcuga BoAopOoAa C MOMOLWBK AMOKCHMAa MapraHua u
KaTtanasbl.

Mogenb anekTponusepa.

Mogenb anekTposiM3HON BaHHbI AN NOSyYeHUs antoMUHUS.

Mopenb KOMNOHHbI CMHTE3a aMmMuaka.

JlabopamopHbie onbimbi

Peakuna 3amelleHns meam Xenesom B pacTBOpe MeOHOro Kyrnopoca.

Peakuun, ngyuwmne c obpasoBaHnem ocagka, rasa unmv Boapl.

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

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

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

lMpogunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUsl.
MoHaTMe 06 oanekTponu3e. OJONEeKTpPonM3 pacnnaBoB. JfEKTPoNuM3  pacTBOPOB.
OnekTponuTu4eckoe nosiydeHne anoMmuHus. lpakTuyeckoe NpUMEeHeHue 3nekTponusa.
ManbBaHonnacTtuka. NanbBaHocTerns. PadgmHMpoBaHme LUBETHLIX MeTasoB.

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

Mpon3BoacTBO amMmaka: cohipbe, annapaTtypa, Hay4Hble NPUHLUUNGI.

1.7. MeTannbl u HemeTannbl

MeTtannbl. OCO6eHHOCTN CTPOEHUA aTOMOB U KpuctannoB. dusnyeckme CBOMNCTBA
MeTannos. Knaccudukaumsa metannoB Nno pasnuyHbiM npusHakam. XmMmnyeckne cBOMCTBa
MEeTansoB. QNEKTPOXMMUYECKUI pAS HanNpskeHun meTtannos. MeTtannotepmus.

O6bwme cnocobbl  nonydyeHuss  MeTannoB. [loHATME O  MeTannypruw.
lMupomeTannyprus, rugpomeTannyprus wn anekTtpometannyprus. Cnnaebl 4YepHble U
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

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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NONOXeHUsA B psAy aNeKTpooTpuLaTenbHOCTH.

HdemoHcmpauyuu

Konnekuusa meTtannos.

BsaumopencTemne meTtannos ¢ HemeTannamm (Xkenesa, LUMHKa 1 artoMUHUSA C CEPOM,
antoMUHNA C NOOOM, CypbMbl C XSTOPOM, FOPEHME Xernesa B Xrope).

["lopeHne meTannos.

AntoMnHOTEPMUS.

Konnekuus HemeTtannoB. [opeHne HemeTannoB (cepbl, docgopa, yrns).
BbiTecHeHVe MeHee aKTMBHbIX rasioreHoB M3 pacTBOPOB MX conen 6oree akTUBHbIMU
ranoreHamu.

Mogernb NpoMbILLEHHON YCTAHOBKM OS5 MPOU3BOACTBA CepHOW Kucnotel. Moaenb
ne4yn ana obxura msBecTHAKa. Komnekumm npoaykuuMmi CUMMKaATHOW MPOMbILLSIEHHOCTH
(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 pacno3HaBaHWe rasos.

PelweHune akcnepuMeHTanbHbIX 3agav.

lNpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3J1eMeHMbl COOep)KaHUsl.
Kopposunsa meTannoB: Xxumudeckad W 3NeKTpoxmmudeckas. 3aBUCUMOCTb CKOPOCTU
KOppO3nn OT YCNoBUM OKpyxatowen cpedbl. Knaccuukaumsa kopposun meTtansoB Mo
pasnuyHbIM Npu3Hakam. Cnocobbl 3alnTbl MeTanoB OT KOPPO3UM.

Mpon3BoaCTBO YyryHa 1 ctanu.

lMonyyeHne HemeTannoB pPaKUMOHHOW MEPEroHKOM XWOKOro BO3gyxa 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 xumuun. NpupoaHble, NCKYCCTBEHHbIE U CUHTETUYECKNE
opraHuyeckue BellecTBa. CpaBHEHNE OpraHNYeCcKMUX BELLECTB C HEOPraHUYECKUMMN.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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BaneHTHOCTb. XuUMW4YecKoe CTPOEHME KakK MOopsdoK COeAMHEHUs aToOMOB B
MOREKYIbl MO BaNEHTHOCTMW.

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

Knaccucpukauma opraHmyeckumx BewectB. Knaccudukauma BeLwecTtB Mo
CTPOEHUIO YINEpPOAHOro cKerneta WM Hanumuui QYHKUMOHAnbHbLIX rpynn. Ffomonorn wu
romoriornsa. Havyana HomeHknatypsl [UPAC.

Knaccucdumkauma peakumm B opraHU4eCKoOM XumMuum. Peakuuum npucoeguHeHus
(rmaopupoBaHus, ranoreHMpoBaHus, MaporanoreHnpoBaHus, ruapartauyumn). Peakuun
oTwenneHnsa (oermapupoBaHus, LerMaporanoreHMpoBaHus, aerngpartauumn). Peakuyuu
3amelleHus. Peakummn nsomepmsaumn.

HdemoHcmpauuu

Mogenn Mmonekyn roMmosioroB 1 MU30OMEPOB OPraHUYECKUX COEANHEHU.

KauyectBeHHOe o0OHapyxeHue yrrnepoga, BoAopoda W xfopa B Monekynax
OpraHN4Yecknx coeanHeHun.

JlabopamopHsbIl onbim

M3rotoBneHne moaenen Monekyrn opraHM4eCckux BeLLecCTB.

lMpochunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOep)KaHUsl.
lMoHaTMne o cybeTpaTte u peareHTe. Peakumm OKMCNEHNSA 1 BOCCTAHOBIEHUSI OPraHNYeCcKnx
BewecTB. CpaBHeHMe Knaccudpukaumm coeauHeHnn wu Krnaccudukaumm peakumn B
HeopraHM4YeCcKon 1 OpraHNYeCcKon XMMnn.

2.2. YrneBoaopoabl U X NPUPOAHBbIE UCTOYHUKMU

AnkaHbl. AnkaHbl: FOMOMOrMYECKUA psg, U30OMepUst U HOMEHKNaTypa arkaHoOB.
XnMunyeckme CBOWCTBa arnkaHoB (MeTaHa, 3TaHa): ropeHue, 3aMelleHue, pasrnoxeHue,
aernapupoBaHue. NpumMeHeHne ankaHoB Ha OCHOBE CBOWCTB.

AnkeHbl. OTUNEH, ero nosnyyYyeHne (germgpupoBaHMeM ataHa, Aenonumepusaumnen
nonuaTtuneHa). fomonornvyecknin psag, N3omMepusi, HOMeHKNnaTypa arnkeHoB. XuMuyeckue
CBOWCTBa 3TUMEHA: rOpeHne, KadyecTBeHHbIE peakuumn (obecuBeynBaHne 6GpoMHON BOAbI U
pacTBopa nepmaHraHarta kanus), rmgpataums, 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 MonUMepusaumss B Kaydyku. HaTtypanbHbii ©

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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CUHTETUYECKUe Kayyyku. PeanHa.

ANKWHBI. AueTuneH. Xnmunyeckme cBOWCTBa aueTuneHa: ropeHue,
obGecuBeunBaHme OPOMHOM BOAbl, NPUCOEOMHEHMIN XNOPOBOAOPOAA M rMapaTauums.
MpumeHeHne aueTuneHa Ha ocHoBe CBOMCTB. MexknaccoBasa nsomepusi ¢ ankagneHamu.

ApeHbl. BeH3on. Xumnyeckne cBonctBa OeH3ona: ropeHne, peakunmn 3ameLleHus
(ranoreHupoBaHue, HUTpoBaHue). NpumeHeHne 6eH3o0a Ha OCHOBE CBOWCTB.

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

Hed1b. CoctaB n nepepabotka HedTun. NeperoHka HedbTn. HedpTenpoaykThl.

HdemoHncmpauyuu

"opeHve MeTaHa, aTuneHa, aueTuneHa.

OTHoweHe MeTaHa, aTuneHa, aueTuneHa n 6eHsona K pacTBopam nepmMaHraHarta
Kanua n OpomMHoM Boae.

Mony4eHue aTuneHa peakuunen germgpatauum ataHona, aueTuneHa — ruaposin3om
Kapbuaa kanbums.

PasnoxeHue kaydyka npu HarpeBaHWW, UCMbITaHWE MNPOOYKTOB pasrioXeHus Ha
HenpeaenbHOCTb.

Konnekuus obpasuoB HepTn n HedTenpoaykToB. Konnekums «KameHHbIN yronb u
NpoAYKUUSA KOKCOXMMUYECKOrO NMPOM3BOACTBAY.

JlabopamopHsbie onbimbi

O3sHakomrieHue ¢ Konnekunen obpasuoB HeTN U NPOLYKTOB ee nepepaboTku.

O3HakomneHue ¢ Konnekumen kaydykoB 1 obpasuammn nsgenum n3 pesuHoi.

lMpogunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOep)KaHUsl.
Mpasuno B. B. MapkoBHukoBa. Knaccudukauusa n HasHavyeHune KkaydykoB. Knaccudukaums
N Ha3HayeHue pesuH. BynkaHusaumsa kaydyka.

MonyyeHne aueTuneHa nNMpPonM3oM MeTaHa U kapbuaHbiM crnocobom. Peakuums
nonumepusaumm BuHUNxnopuga. NonuenHUNXnopua n ero npumeHeHue. Tpumepusaums
aueTuneHa B 6eH3on.

MoHatne o6 akcTpakumn. BoccTaHoBneHve  HUTpoGeH3oNna B @HWIWH.
"omonornyeckun psag apeHoB. Tonyor. HuTpoBaHue Tonyona. TpoTun.

OCHOBHble HanpaBneHns NPOMBbILLNIEHHOW NepepaboTKn NPMPOLHOro rasa.

[MonyTHbIN HeTAHOW ras, ero nepepaboTka.

Mpouecchbl NPOMbILLNEHHOM NepepadoTkn HeTU: KpekuHr, pucdopmuHr. OKTaHoBOE
4Yncrno B6eH3NMHOB U LLEeTaHOBOE YNCIIO AM3ENbHOMo TONNMBA.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Kokcoxmmmnyeckoe Npon3BoaCcTBO U €ro NpoayKUus.

2.3. Kucnopopacopepxawme opraHu4eckme coeguHeHus

CnupTtbl. [lonyyeHne aTaHona OpoOXeHWeM T[NIoKO3bl M rmapataumen 3TurneHa.
'mapokcunbHasa rpynna kKak yHKuuoHanbHas. [MoHATME O npefenbHbIX OAHOATOMHbIX
cnvpTax. XMMU4ecKne CBOMCTBaA dTaHoNa: B3aMMOLEWCTBME C HaTpuem, obpasoBaHue
NPOCTbIX U CNOXHbIX 3(PNPOB, OKNUCNEeHNe B anbaerng. NpumeHeHne aTaHoNa Ha OCHOBE
CBOWCTB. ANKOrosnvsm, ero nocneacTems Ans opraHM3amMa Yyenoseka u npeaynpexneHue.

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

PeHon. dusmyeckne n xmmmyeckne ceoncTea goeHorna. BsammHoe BnusiHne atomoB
B Monekyne deHona: B3auMOAeNCTBME C TMAPOKCUMAOM HATPUA M a30THOM KUCNOTOW.
MpumeHeHne peHoONa Ha OCHOBE CBOWCTB.

Anbpgernabl. MoHatme 06  anbgernpgax. AnbaerngHas rpynna  Kak
dyHKUMOHanNbHaa. dopmanbgerng M ero CBOWCTBA: OKUCIIEHME B COOTBETCTBYHOLLYHO
KMCNOTY, BOCCTaAHOBMEHME B COOTBETCTBYWOWMN cnupT. [lonyyeHne anbgerngos
OKMCITIEHMEM COOTBETCTBYHOLUMX CNUPTOB. lNpumeHeHne dopmanbaervga Ha OCHOBE ero
CBOWCTB.

Kap6oHoBble Kucnotbl. [loHATME O KapOoHOBbIX kucnoTax. KapbokcunbHas
rpynna Kak yHKUMoHanbHas. [omonorndeckn psg  npefenbHblX  OAHOOCHOBHbIX
KapboHoBbIX KucnoT. [lonyyeHne KapOGOHOBLIX KWUCMOT OKUCIIEHMEM anbAerngos.
XnMunyeckme CBONCTBA YKCYCHOM KMCAOThI: 0bLmne CBOMCTBA C MUHEpPanbHbIMU KMCOTaMU
n peakumsa atepndpukaumn. NprumeHeHne ykKCycHOM KMCNOTbl HA OCHOBE CBOMCTB. Bbicwine
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 adgupbl. Knaccudukaums xupos. XuMMUYECcKne CBOUCTBA
XUPOB: TMOPONM3 U TMOPUPOBAHME XUAOKUX XUPOB. [MpMMEHeHMe >XMPOB Ha OCHOBE
ceBoncTB. Mbina.

YrneBoabl. YrneBoabl, UX Knaccudgukaumsi: MoHocaxapuabl (rroko3a, gpykrosa),
Ancaxapuabl (Caxaposa) n nonucaxapuabl (Kpaxman v Lennonosa).

[mioko3a — BewecTtBO C [ABOWCTBEHHOW (yHKUMEW —  anbOerugocnupr.
XnmMmn4yeckme CBOWCTBA IMOKO3bl: OKUCIIEHWE B IOKOHOBYKO KUCMOTY, BOCCTAHOBIIEHNE B

copbuT, cnupToBoe GpoxeHue. MpumeHeHne rMKo3bl Ha OCHOBE CBOMCTB.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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3HayeHne yrneBodoB B XXMBOW NPUPOAE U XU3HWU YeroBeka. [MoHATME O peakumsix
NOSIMKOHAEHCAUMN U TMOponu3a Ha npuMepe B3aMMONpPEBPALLEHUI: [IOKO3a <«
nonmcaxapvg.

HdemoHcmpauuu

OkucrneHuve cnupTa B anbgerua.

KayecTBeHHblE peakunm Ha MHOroaTOMHbIE CMPTHI.

PactBopumocTb doeHona B BoAe nNpu oObl4HON TeMnepaType U HarpeBaHun.

KauyecTBeHHble peakumn Ha beHon.

Peakuus cepebpsaHoro 3epkana anbaerngoB U rOKO3bI.

OkucneHve anbgerngoB M rnOKO3bl B KACMOTY C noMollbto rmapokenga meam (I1).
KauyecTBeHHas peakums Ha kpaxmarn. Konnekumst aoMpHbIX Macern.

JlabopamopHbie onbimbi

PactBopeHue rnuuepuHa B Boge 1 B3aumogenctaeme ¢ rugpokengom meaum (I1).

CBowncTBa YKCYCHOM KNCNOTbI, 06LMe co CBOMCTBaAMN MUHEPATTbHBIX KUCMOT.

[lokaszaTenbLCTBO HENPEAENbHOMO Xapakrepa Xnakoro xupa.

BaaumopencTeume rniokosbl U caxaposbl ¢ rmgpokecmaom megm (11).

KauyecTBeHHasa peakums Ha Kpaxmarn.

lMpochunbHblie u npogheccuoHaslbHO 3HaYuMble 3JIeMeHMbl COOep)KaHUsl.
MeTunoBbIN CNUPT U €ro UCNoNb30BaHNE B KAa4eCTBE XMMUYECKOTO Cblipbsi. TOKCUYHOCTb
MeTaHona u npasuna TeXHMKM 6e3onacHOCTU Npu paboTe C HUM. DTUNEHTTIMKONb N €ro
npuMmeHeHne. TOKCUYHOCTb 3TUMNEHITIMKONSA N NpaBuna TexXHUKM 6esonacHocTu npu paboTe
C HUM.

MonyyeHune deHona n3 NPOAYKTOB KOKCOXMMUYECKOro NPOM3BOACTBaA U 13 BbeH3ona.

MonukoHgeHcaums dopmanbgernga ¢ geHonom B eHonodgopmanbgeruaHyto
cmony. Auetanbgerng. MNoHsaTMe O kKeToHax Ha nNpumepe aueToHa. lNpumeHeHne aueToHa
B TEXHMKE W MPOMBbILLNIEHHOCTW.

MHoroobpasne kapbOHOBbLIX KMACIOT (WaBeneBOW KUCMAOTbl Kak [OBYXOCHOBHOW,
aKpUoBOWM KUCIOTbI Kak HenpeaensHon, 6EH30MHOM KUCNOTbI KaKk apoOMaTUYECKON).

lMneHkoobpasyowmne macna. 3ameHa XUPOB B TEXHUKE HEMNULLEBBLIM CbIPbEM.
CuHTEeTMYEeCKNe MotoLwme cpeacTaa.

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

2.4. AsoTcogepxalwyme opraHmyeckue coeguHeHus. NMonumepsol

AMuHbI. lNoHaTMe 00 amuHax. AnundaTtmyeckne amuHbl, UX Knaccudukaums wm

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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HOMeHKnaTypa. AHWNWH Kak opraHuyeckoe OCHoBaHue. [lonyyeHne aHunNMHa w©3
HUTpobeH3ona. NpumMeHeHne aHuUIMHa Ha OCHOBE CBOWCTB.

AMMHOKUCAOTbI. AMWHOKUCIOTBI  KaK  aMd@OTepHble  AUPYHKLMOHAmNbHbIE
opraHuyeckne coefuHeHns. XuMu4eckune CBOMCTBA aMMHOKUCIIOT: 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
cBoKvicTBa DOEenKoB: ropeHune, geHaTtypaums, rmgponms, LBeTHble peakumn. buonornyeckne
dYHKUMN BENKOB.

Monumepbl. benku n nonucaxapuapl Kak drononmMmepsbl.

Mnactmaccobl.  [lonyyeHne  nonuMepoB  peakumenm  nonvMmepusaumm  wn
NoJSIMKOHAEHCaUMN. TepmonnactuyHble " TepMopeaKkTUBHbIE nnacTmaccsl.
lMpeacrasutenu nnacrmMacc.

BonokHa, ux knaccudukaumsa. lNonyyeHme BonokoH. OTaenbHble NpeacTaBuTenm
XUMNYECKMX BOSTOKOH.

HdemoHncmpauuu

B3saumopgencTeme ammmaka n aHMnmMHa ¢ CornsgHoOm KUCNOTOWN.

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
TshKenbIX

MEeTasnsioB 1 Npu HarpeBaHuu.

lIpakmu4eckue 3aHsIMuUs

PeweHne akcnepuMMmeHTarnbHbIX 33adad  Ha UOEHTUUKaUMIO  OpraHUYeckux
COeVNHEHNN.

Pacno3HaBaHve nnacTmacc 1 BOSTOKOH.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbI COOEepPXKaHUS.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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AMuHOKanpoHoBasa kucnota. KanpoH kak npegctaButenb MNONMMAMUOHBLIX  BOJTOKOH.
Wcnonb3oBaHne rugponusa 6enkoB B MpOMbIWSIEHHOCTU.  [lonvBuHUNXNopuA,
nonurteTpadpTopaTuneH (TecnoH). PeHonodopmansaerngHslie nnactMmaccel. Llennynova.

npOMbILIJJ'IeHHOe npon3BoacTBO XMMNYECKUX BOJTOKOH.

MpumepHbIe TeMbl pecepaToB (AOKNAAOB), MHAUBUAYaNbHbIX NPOEKTOB

* bnotexHonorna n reHHasa nHxeHepus — TexHonornn XXI seka.

* HaHoTexHonorms kKak nMpPUOPUTETHOE HanpaBfiEHWE pPa3BUTUA HaYKM 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.

* PeHTreHOoBCKOE n3nyyYyeHne 1 ero NCnonb3oBaHNE B TEXHUKE N MEAUNLNHE.

* [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 okcuaa yrnepoga (1V).

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

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

» KocmeTtunyeckue renu.

* MpuMeHeHne cycneHanm n amyrbCuUn B CTPOUTENBCTBE.

* MuHepanbl 1 ropHble Nopoabl Kak OCHOBa NUTocdepbl.

* PactBopbl BOKpyr Hac. Tunbl pacTBOpOB.

* Boga kak peareHT 1 cpega onst XMMuM4Yeckoro npouecca.

* )KusHb n gesatenoHocTb C.AppeHuyca.

+ Bknag oTe4vyeCTBEHHbIX Y4YeHbIX B pasBUTUE TeopuUn 3INEeKTPONUTUYECKON
anccoumaumn.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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* YCTpaHeHue XeCTKOCTWN BOAbl HAa NPOMBbILLMIEHHbIX NPeanpUATUSX.

» CepHas kucnota — «xneb XxMMmyeckomn npoOMbILLIIEHHOCTUY .

* 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.

» ONeKTPonM3 pacniaBoB 3f1IEKTPOUTOB.

* [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  uusunusauuun. Uctopus
OTevYeCTBEHHOMN YepHou MeTannyprum. CoBpeMeHHoe MmeTannyprmyeckoe NnponsBoOACTBO.

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

* Kopposuns meTtannos 1 cnocobbl 3auTbl OT KOPPO3UMN.

* lHepTHbIe nnu GnaropogHble rasbl.

* Poxpatowime conm — ranorexsl.

* VicTopus LuBeCKOM CNNYKN.

* VicTopunsi BO3HUKHOBEHUS U Pa3BUTUSE OPraHNYE€CKON XMMUMN.

* XusHb n gesarensHoctb A.M.bytneposa.

* Butanuam u ero kpax.

* Ponb 0Te4YeCTBEHHbIX YYEHbIX B CTAHOBIIEHUN U PA3BUTUM MUPOBON OpraHU4eCcKom
XUMUWN.

» CoBpeMeHHble NpeacTaBNeHNs O TEOPUM XUMUYECKOTO CTPOEHMS.

» JKOnormyeckne acnekTbl UCNONb30BaHWS YINEBOAOPOAHOIO ChipbSl.

* DKOHOMMYECKME acneKkTbl MeXAyHapo4HOro COTpyAHMYEeCTBa MO UCMONb30BaHMUIO
yrneBoAOPOAHOrO CbipbS.

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

* Xumus yrneBogopOAHOro Chipbs 1 Mosi ByayLias npodeccus.

* YrneBogopoaHoe TOMMMBO, ero BuAbl N HAa3HaAYeHMe.

* CYHTETMYECKNE Kay4yKN: NCTOPUS, MHOroobpasune n NnepcnekTmBbI.

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

» CBapo4HOE NpoM3BOACTBO N POSib XMMMUM YITNIEBOAOPOAO0B B HEM.

* HedpTb 1M ee TpaHCNOPTMPOBKA Kak OCHOBA B3aMMOBBLIFOLHOMO MEXAYHapOAHOro
COTpyAHNYECTBa.

6. TEMATUYECKOE MMTAHUPOBAHUE

Mpn peanusaumn copepxaHus obuweobpasoBaTtenbHoON y4ebHON AUCUUNIIMHGI
«Xummna» B npegenax ocsoeHus OOl CIMO Ha 6a3e ocHoBHOro obuiero obpasoBaHns C
nosilyyeHmem cpegHero obuiero obpasosaHus (MMNCC3) makcumanbHasa ydebHasa Harpyska
obyvarowmxca coctaBnsgetr no cneyuwanbHoctam Cl1O  TexHonormyeckoro npoduns
npodobpasoBaHmss — 78 4acoB, U3 HUX ayauTopHasa (obgAsaTenbHasi) Harpyska

obyuaromxcs, Bkrovasa nadbopaTtopHble onbiTbl — 78 4acos.

6.1 TEMATUYECKUN NNAH

Bup yye6Hom paboThbl KonuuyecTtBO
YyacoB
AyputopHble 3aHATUA. CoaepxaHue obyyeHuns

BeeneHune 1
1. O6was n HeopraHM4yeckas XMMusA 33
1.1. OCHOBHbIE NOHATMS N 3AKOHbI 5
1.2. MNMepuogudeckunn 3akoH u MNMepunogmyeckas cuctemMa XMMUYECKNX NIEMEHTOB 4
[0.N.MeHgeneeBa n cTpoeHne atoma

1.3. CTpoeHue BellecTBa 2
1.4. Boga. PacTtBopbl. QnekTponurmyeckas guccoumauyms 6
1.5. Knaccudmkaums HeopraHM4eCcknx COeANHEHNIN U UX CBONCTBA 10
1.6. Xummnyeckmne peakumm 2
1.7. MeTannbl n HemeTannbl 4

2. OpraHuyeckas Xxumus 44
2.1. OCHOBHbI€ MOHATWS OPraHNYeCKON XMMUN N TEOPUS CTPOEHUS OPraHNYECKUX 6
coegnHeHuUn

2.2. YrneBogoponbl U X NpupogHble NCTOYHUKK 10
2.3. Kucnopogcogepxalime opraHm4yeckme coegmHeHns 16
2.4. AsoTcogepxalume opraHumdeckue coegnHeHmns. lNMonumepsl 12
Utoro 78

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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6.2. KAIEHOAPHO-TEMATUYECKUU TJTTAH YYEBHOW ONCLUNMITUHBI « XUMWUA»
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BeedeHue 1
1 HayuHbie Memo0Ob! No3HaHus 8eWECMS U XUMUYECKUX S6IIeHUU. CmpykmypHo- [1]c.34
Pornb a3kcniepumeHma u meopuu e xumuu. ModenuposaHue 1/1 1/1 Jsio2u4ecKas cxema 1
XUMUYECKUX MPOYECCO8.
Pa3den 1 O6wasi u Heop2aHu4yeckasi Xumusi 33 25 8
Tema 1.1 OCHOBHbI€ MOHSIMUSI U 3aKOHbI 5 5 1-3
1 OcHosHble noHamus xumuu. Beuwjecmeo. Amom. Monekyna. Ob6pasupi [1]18§71.1-1.2
Xumuyeckuti anemeHm. [lpocmbie u Cr0XHbIE seujecmaa. 1/2 1/2 sewecms. Tabn.
OmHocumersbHble amoMHasi U MOJeKysipHasi Macchbl. gu3suveckux
Konuyecmeo sewiecmea. 8e/IUYUH 8 XUMUU
2 OcHoseHble 3akoHbl xumuu. Cmexuomempusi. 3aKOH coOXpaHeHUst [1]181.3
Macchl gewyecms. 3aKoH nocmosiHcmea cocmaea eeu,ecms o/a 2/
monekynspHol cmpykmypbl. 3akoH Agoeadpo u crnedcmeusi ux
Heao0
CamocmosimenbHas paboma Ne1 Annomponus. AnnomponHsie Cocmasumb onopHbili
8udousMeHeHus yanepoda. KOHcrekm
3 PacuémmHblie 3a0ayu Ha eblducrieHue maccogol 00U U Macchbl Memoduyeckoe | Cocmasumb omyem
seujecmsa 8 pacmeope. Pac4émbi no xumudeckum ¢hopmyrnam 2/6 2/6 obecneyeHue rno pabome
U YpasHeHUsIM.
Tema 1.2. [lepuoduyeckuli 3akoH u lepuoduyeckasi
cucmema xumu4veckux anemeHmos .U. MeHOeneesa u 4 4 1-3
cmpoeHue amoma
4 lMepuoduyeckuti 3akoH [.U. MeHdeneesa. Nepuoduyeckuli lMepuod. cucmema [1]18§2.1
3aKoOH U nepuoduyeckasi cucmema XUMU4YeCcKUX 3/1IeMeHmMo8 2/8 2/8 XUM. 351eMeHmMo8
A.U. Merdeneesa .
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5 CmpoeHue amoma u nepuoduyeckuti 3akoH [.U. MeHdeneesa. lMepuod. cucmema [1] §2.2
CmpoeHue 351eKmpoHHbIX 060/104EK amOMO8 31eMEHMO8 XUM. 3/1eMeHmo8
marnbix nepuodos. OcobeHHOCMU CMpPOEHUST 31IEKMPOHHbIX 2/10 | 2/10
oboroyek amomos aremeHmos 6obuwux nepuodos
(nepexo0HbIX 311eMeHMOos).
CamocmosimernbHas paboma Ne2 3nekmpoHHble lMepuod. cucmema| WHOusudyanbHoe
KOHbuzypayuu amomos XUMUYECKUX 3/1EMEHITO8. XUM. 3/1eMEHMO08 3adaHue
Tema 1.3. CmpoeHue sewsecmea 2 2
Tunbi xumuveckoli cesisu. VIoHHasi, koganeHmHasi , Tabnuus! Tunbsl [1] §3.1-3.4,3.6
6 Memarnnuyeckas cessb. AepeaamHble COCMOsIHUS 8elecms u on2 | 2112 Xumuveckol cesi3u
8000po0Hast ces3b. [ucnepcHble cucmemei. JucnepcHsie
cucmemb!
CamocmosimernbHasi paboma: Ne3 MNoHsimue o KonnoudHbIX Cocm. KoHcrekm
cucmemax.
Tema 1.4. Boda. Pacmeopbl. Anekmponumuyeckasi 6 4 > 1-3
duccoyuauyus
Boda. Pacmeopsbi. PacmgopeHue. Snekmponumu4eckas [1] §4.1-4.2
duccoyuayusi. dnekmponaumal U HE3IEKMPOIUMBI.
7 Anekmponumuyeckas duccoyuayusi. CmeneHb 2/14 | 2/14
anekmponumuyeckol duccoyuayuu. OCHOBHbIE MOSIOXKEHUS
meopuu 3nekmponaumuyeckol duccoyuayuu.
CamocmosimenbHas paboma Ne4 CurnbHbie u criabbie Cocm. mabn.
3/1eKMpPOoNUMbI CurnbHble u cnabble
3/1eKmponaums|
lpuezomoeneHue pacmeopa 3adaHHOU KOHUeHmpauyuu. Memoduyeckoe u | Cocmasumb omyem
8 CocmasneHue ypasHeHul duccoyuayusi KUciom, ocHoeaHul u 2/16 | 2/16 MamepuaribHoe o pabome
cornel. OKucnumerbHo-80CCMaHO8UME bHbIE peaKyuu. obecrieyeHue
9 JlabopamopHasi paboma Ne 1. 218 22 Memoduyeckoe u | Cocmasumb omyem
Peakyusi UOHHO20 0bMeHa. MamepuarsbHoe o pabome
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obecrieyeHue
Tema 1.5. Knaccudgpukayusi Heop2. coeQuHeHul U ux 10 4 6 1-3
ceolicmea
Okcudbl u ux ceoticmea. Coneobpa3syrouwue u Tabn. [koHcnekm] [1 ] §5.2-
Heconeobpasyruwue okcudbl. OCHOBHbIe, aM@homepHbie U Knaccugbukayusi 5.5
10 | Kucromhbie okcuObl. MNonyyeHue okcudos. OCHO8aHUS U UX 220 | 2/18 HeopaaHU4YeCcKUxX un
ceolicmea, Krnaccughukayus 1o pasfuyHbIM rMpu3HaKkam. coeduHeHul
PasnoxeHue HepacmeopumMbix 8 600e 0CHO8aHUU, criocobb! Tabr. Okcudbl
r1oJ1y4eHusl.
CamocmosimenbHasi paboma Ne5 NoHsimue o pH pacmeopa. Likana pH [1] §5.4
KucnomHas, ujenoyHas, HelimparnbHas cpedbl pacmeopos.
ﬂa60pam9pHaﬂ paboma I\!ﬂ Memoduueckoe u | Cocmasumb omyem
1 Bsaumodeticmsue wenoyel ¢ conamu. PasnoxeHue 2/22 o/4 MamepuaribHoe o pabome
HepacmeopuMbIx ocHosaHuu. lMonydyeHue u ceolicmea obecrieyeHue
amgomepHo20 2udpokcuda.
CamocmosimenbHasi paboma Ne6 OcobeHHocmu
e3aumodelicmeusi KOHUEeHMpPUpPosaHHOU cepHoli u a30mHol
Kucriom ¢ Memarnnamu.
Kucnomsi u ux ceoticmea. Conu u ux ceoticmea. Criocobbi Tabn. [koHcnekm] [1 ]
12 | nony4eHus conel. [udponu3s coned. 2/24 | 2/20 HomeHnknamypa §5.1,6.3,5.4
Kucmom
JlabopamopHasi pabomaNe3. Memoduyeckoe u | Cocmasume omyem
13 Bszaumodelicmeue memarinos ¢ kucromamu. Baaumodelicmeaue 2/26 2/6 MamepuarnbHoe rno pabome
Kucriom ¢ okcudamu memarnios. B3aaumodelicmeue kucriom ¢ obecrnieyeHue
OocHogaHusiMu. Bsaumodelicmeue Kucriom ¢ consmu
ﬂa60pam9pHan pa60nla Ne4 5 Memoduyeckoe u | Cocmasumb omyem
14 | B3zaumodeticmeue coneli c Memarsnnamu. Bsaumodeticmeaue 2/28 2/8 MamepuarsbHoe rno pabome
coneli dpya ¢ dpyaom. [udponus coneli pasnuyHO20 murna. obecrnieyeHue
Tema 1.6. Xumuyeckue peakyuu 2 2 1-3
15 | Knaccugukayus xumuyeckux peakyud. 2/130 | 2/22 Tabn. [1] §6.1 [koHcriekm]
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«Knaccugpukayus
XUM. peakyul»
CamocmosimenbHas paboma Ne7 Xumuveckoe pasHosecue u Cocmasumb
€rocobbl e2o cMeweHUs 3agucuMoCmb CKOPOCMU XUMUYECKUX koHcriekm [1] §6.3-6.4
peakyuli om pa3snu4vHbIX hakmopos.
Tema 1.7. Memannbl u HeMmemarnsnbl 4 4 1-3
Memannsi. OcobeHHoCmMU cmpoeHUsT amoMOo8 U Kpucmarisos. lMepuod. cucmema [1]§7.1-7.3
16 | @usuyeckue u xumuyeckue ceolicmea Memarsios. 2132 | 2/24 XUM. 351eMeHmMo8 o6
Knaccugbukayusi Memarsnos ro pasiuyHbiM rpu3Hakam.
CamocmosimenbHasi paboma Ne8 Koppoausi memarnnos: Cxema Koppo3suu [1]§7.2
Xumudeckasi u anekmpoxumudeckas. Criocobbi 3aujumei
Memarsiio8 om Kopposuu.
Hememannel. OkucnumerbHble U 80CCMaHOBUMESbHbIE lMepuod. cucmema [1]1§7.4
ceolicmea HemMemaroe 8 3agUCUMOCMU OM UX MOSI0XKeHUS 8 2/34 | 2/26 XUM. 371leMeHmos
psdy anekmpoompuyamesibHoCmu.
CamocmosimenbHas paboma Ne9 lNoHsmue o memannypauu. [1]§7.3
Cninasbl YepHbie U usemHsble.
KoHcynbmauuu no HeopaaHu4eckol Xumuu
PA3[EIJ 2. OPTAHUYECKAS XUMUS 44 34 10
Tema 2.1. OcCHOBHbIe MOHSAMUSI Op2aHU4YecKoU xumuu u
meopusi cmpoeHusi op2aHU4Yeckux coeOuHeHul 6 6
lMpedmem opaaHuveckol xumuu. [TpupodHbie, UCKYCCMBEHHbIe U Tabn. « DyHKUUOH. [1] §8.1
CUHMemu4ecKue opz2aHuJyeckue geujecmea. CpagHeHue epynnbi» Tabn.
op2aHu4YecKux gewecms ¢ Heop2aHu4yecKumu. BaneHmHocme. 2/36 | 2/28 «ubpudusayus
Xumudeckoe cmpoeHue Kak nopsidok coeGUHeHUsT amomos 8 amoma yanepodax»
MOJIEKYIbI 110 8a7IEHMHOCMU.
CamocmosimernbHasi paboma Ne 10 CpagHeHue op2aHu4ecKux
8ewecms ¢ HeopaaHUu4YeCcKUMU.
Teopusi cmpoeHusi opaaHuYeckux coeduHeHul A.M. Bymnepoesa. 238 | 2/30 Tabn. « DyHKUUOH. [1] §8.1-8.3
Knaccudbukayusi opeaHudeckux sewiecms. ['omonoau u
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2omoroeus. Havana HomeHknamypsl IUPAC. epynnbi» Tab.
«lubpuduzayus
amowma yanepoday
20 lMocmpoeHue ¢hopmyn u cocmaeneHue HasgaHull U30Mepos U 2/a0 | 2/32 Memoduyeckoe | Cocmasumb omyem
20M0J10208. obecrieyeHue o pabome
Tema 2.2. Y2neeodopo0dbi u ux npupooHbie UCMOYHUKU 10 8 2 1-3
AnKaHbI: 20Morio2udeckull psid, U3oMepusi U HOMeHKIamypa Tabn. «om. psi0 [1] §9.1
ankaHos. Xumu4yeckue ceolicmea ajikaHo8 (MemaHa, 3maHa): ankaHos» Tabir.
51 | 20PeHue, samewjeHue, pasyioxeHue, OeaudpuposaHue. /a2 | 2134 «CmpoeHue
lNpumeHeHue ankaHo8 Ha 0cHoge ceolicme memaHa» Tabr.
«Ceolicmsa
anKkaHoey
ArkeHbl. OmurieH, e2o rony4deHue. 'omonoauyeckuli psio, Tabn. [1] §9.2
u3omepusi, HOMeHKamypa ankeHos. Xumuyeckue ceolicmea «omonoeauyeckuli
amurieHa: 20peHuUe, Ka4ecmeeHHble peakyuu, sudpamayusi, psi0 ankeHo8»,
22 | nonumepusayus. lNpumeHeHue amurneHa Ha OCHoge cgolicme. 2144 | 2/36 «Csolicmea
ankeHos Tabr.
«CmpoeHue
amurneHa»
JlabopamopHasi paboma Ne5 Memoduyeckoe u | Cocmasume omyem
23 | ArnikaHbl U ankeHbl. M3ydeHue cgolicme MemaHa U dmursieHa. 2/46 2/10 MamepuaribHoe o pabome
obecrieyeHue
HueHbl u kaydyku. lNoHsmue o dueHax Kak yarnesodopodax ¢ Tabn. [1] §9.3-9.4
08yMs1 OBOUHbLIMU C85135IMU. ANKUHBI. AuemurieH. Xumu4yeckue «omonoauyeckul
24 ceolicmea ayemurieHa. Mexknaccogasi usomepusi ¢ 2/48 2/38 ps10 ankadueHo8»,
ankadueHamu. «CmpoeHue
bymadueHay
CamocmosimenbHas paboma Ne11 HamypanbHbil u [1] §9.3

CUHMemu4ecKue Kay4yku. Pe3uHa.

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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Apenbl. beHson. Xumudeckue ceolicmea beHsona: 20peHue, Tabn. «CmpoeHue [1] §9.5
peakyuu 3ameweHus [pumeHeHue 6eH30a Ha OCHoge ceolicms. beH3onar,
25 2/50 | 2/40 N
«Ceolicmea
beH3onax
CamocmosimenbHasi paboma Ne12 lNpupodHbie UCMOYHUKU Memod. nocobue [1] §9.6
yarnegeo00podos. lNpupodHkIli ea3. Hegpmb. OkmaHogoe Jucio «lpupodHbie
b6eH3UHO8 U OKMaHo80€e YUC0 Ou3esIbHO20 Mon/usa. UCMOYHUKU
Kokcoxumuyveckoe rnpou3sodcmeo u e2o npodyKyus. y2nesodopodoex
Tema 2.3. Kucsiopodcodepikaujue op2aHuyeckue coeQuHeHusi| 16 10 6 1-3
Crniupmel. [MoHsimue o npedesibHbiX 00HOAaMOMHbIX Criupmax. Tabn. [1] §10.1-10.2
Xumudeckue ceolicmea smaHona U rMpuMeHeHUe smaHosna Ha «Pacmeopumocmb
ocHose ceolicms. [nuyepuH kak npedcmasumerib cnupmosy,
MHO20amoOMHbIX criupmos. @eHon. @uauyecKkue U XuMu4yeckue «Cesolicmea
26 ceolicmea u nnpumeHeHue geHorna. 252 | 2742 cnupmoe,
«Ceolicmea
MHO20amOMHbIX
crupmosy,
«Ceolicmea
geHona»
JlabopamopHasi paboma Ne 6 Memoduyeckoe u | Cocmasumb omyem
27 | Cnupmel. PacmeopeHue enuuepuHa 8 800e u gzaumodelicmeue ¢ 2/54 2/12 MamepuarnbHoe o pabome
2udpokcudom medu (11). obecrneyeHue
CamocmosimenbHasi paboma Ne13 Ankozonusm, e2o
rniocriedcmeus u rpedynpexoeHue
AnbOeaudsbl. [NoHsamue 06 anbdeaudax. PopmanbOeaud u e2o Tabn. «CmpoeHue [1]§10.3
28 ceoticmea. lNony4deHue u npumeHeHue ghopmarnsOeauda. 2/56 | 2/a4 gopmanbieaudar,
Tabn. «Ceolicmea
anb0eaudosy
29 | KapboHosbie kucriomel. Fomonoaudeckull psid npedesibHbiX 2/58 | 2/46 [1]1§ 10.4.1
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0O0HOOCHOBHbIX KapboHO8bIX Kucriom. [NonydyeHue u Xumu4yeckue
ceolicmea yKcycHoU Kucnomal. Bbicuwiue xupHble KUucnomai.
JlabopamopHasi paboma Ne 7 Memoduyeckoe u | Cocmasumb omyem
30 Anbleaudb! u Kap60H96ble Kucromsl. KayecmeeHHasi peakyusi Ha 2/60 2/14 MamepuarnbHoe o pabome
gopmanbdeeud. Ceolicmea yKcycHol Kuciomel, obujue co obecrieyeHue
ceolicmeamu MUHepasibHbIX KUCIOM.
CnoxHble aghupbi U xupsbl. [onydeHue crioxHbIX aghupos Tabn. « CrioxHbie [1]§10.5
31 peakuyuel samepugukayuu. XXupbl KaK C/10XHbie 3¢bupbl. /62 | 2/48 aghupsi 8
Xumudeckue ceolicmea xupos: 2udposiu3 u 2udpuposaHue npupodex»
JKUOKUX Xxupos. [pumeHeHUe Xupo8 Ha OCHOB8e C8olCMS.
CamocmosimenbHasi paboma Ne14 CrioxHble aghupbi 8 pupode, [1]§10.5
ux 3HayveHue. [pumeHeHuUe CrOXHbIX 3¢hUPO8 Ha OCHO8E
ceoticms. Mbina.
Yaneeodnbi. Yaneeodbl, ux Krnaccugukayusi: MOHocaxapuobl Tabn. [1]§10.6
32 | (amoko3a, chpykmosa), ducaxapulbl (caxapo3a) u nosucaxapudsi| 2/64 | 2/50 «Knaccugpukayus
(Kpaxmarn u yenoniosa). yanegodos»
CamocmosimenbHas paboma Ne15 3HaqyeHue yeneeodos 8 xusol UHO.coobweHue
npupode U XU3HU HYesloeeka.
JlabopamopHasi paboma Ne 8 Memoduyeckoe u | Cocmasumbs omyem
XKupbi u yeneeolsl. [Jokazamenbcmeo HernpederibHO20 MamepuaribHoe o pabome
33 | xapakmepa xudkoeo xupa. Bsaumodelicmeue enoKo3bl U 2/66 2/16 obecneyeHue
caxapo3bl ¢ 2udpokcudom medu (1l). KayecmeeHHasi peakyusi Ha
Kpaxmarn.
Tema 2.4. A3somcodepxaujue op2aHuU4ecKkue coeOUHEeHUsl.
lMonumepsbi 12 10 2 1-3
AmuHbI. [MoHsamue 06 amuHax. Anughamuyveckue aMuHbl, UX Tabn. CmpoeHue [1]§11.1
34 Knaccugbukayusi U HOMeHKrnamypa. AHUIUH, KaK opeaHu4ecKoe 2/68 | 2/52 aHusuHa.
ocHosaHue. Nony4yeHue aHunuHa u3 HUMpobeH3orna.
lMpumeHeHue aHunuHa Ha ocHoge ceolicms.

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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AMUHOKUCI0MbI. AMUHOKUCIIOMbI Kak aMgbomepHbie Tabn. Cmpykmypa [1] §11.2-11.3
OuchyHKUYUOHarbHbIE Op2aHUYecKue coeOuHeHUs. Xumu4yeckue besnika Tabrn.
35 | ceolicmea amuHokucriom. benku. Cmpykmypbi 6erikos. 2/70 | 2/54 «Ceolicmea
Xumuyeckue ceolicmea berikos. buonoaudeckue yHKYUU aMuHoKUciom»
bernkos.
CamocmosimenbHas paboma Ne 16 buonoauyeckue hyHKUUU coobuweHue
benkos
JlabopamopHasi paboma Ne 9 Memoduueckoe u | Cocmasumbs omyem
36 PacmsopeHye 6enkoe 8 8ode. [JeHamypayusi pacmesopa bernka 2/72 2/18 MamepuarsbHoe o pabome
KypuHoe0 filiya crupmom, pacmeopamu conelti msxesnbix obecrieyeHue
Memarsiios U rpu HazpegaHuu.
PeweHue akcriepumeHmarbHbIx 3ada4y Ha udeHmuguUKayuo Memoduyeckoe u | Cocmasums omyem
37 | opzaHudeckux coeduHeHuU. 2/74 | 2/56 MamepuarbHoe o pabome
obecrieyeHue
lMonumepsl. benku u nonucaxapudbl kKak 6GUOMOIUMEPHI. Memoduueckoe Cocmasumsb
lMnacmmaccsi. Nony4yeHue nonumepos peakyuel obecneyeHue KOHCrekm
38 | monumepu3sayuu u nonukoHOeHcauuu. BornokHa, ux 2/76 | 2/58 OPIl
knaccugpukayusi. lNonyyeHue 80510koH. OmaoesbHbIe
npedcmasumesiu XUMUYECKUX 80JT0KOH.
CamocmosimenbHas paboma Ne17 TepmornnacmuyHbie u peghepam
mepMopeaKmueHbIe Maacmmaccsl.
PacrnosHaeaHue nnacmmacc u 80510KOH. Mmozogoe 3aHamue. Memoduyeckoe u | Cocmasumb omyem
39 2/78 | 2/60 MamepuarsbHoe o pabome
obecrneyeHue
KoHcynbmauyuu rno opeaHu4eckol xumuu
Umoeo no ducyunnuHe 78 60 18

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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7. XAPAKTEPUCTUKA OCHOBHbIX BUOOBYYEEHOWU OEATENBHOCTU

CTYAEHTOB

CopepxaHue oby4eHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUM)

BaxHenwwue XnMmunu4yeckKkue
NMOHATUA

YMeHuve aaBaTb onpeaeneHve 1 onepupoBaTtb cneayowmMmm XMMmMYecKnmm
MOHATMAMM:  BELLECTBO, XMMWYECKMA 3MEeMEHT, aToM, MOIekyna,
OTHOCUTESNbHbIE aTOMHasi U MOMEKynapHas MaccCbl, WOH, annoTponus,
N30TOMbl, XMMUYECKass CBSA3b, 3MEKTPOOTPMLATENbHOCTb, BarNE€HTHOCTb,
CTeneHb OKWCMEHUSA, MOJSib, MOJNIFAPHAdA Macca, MOMSpPHbIN 00bem
rasoobpasHbiX BeLLeCTB, BELLeCcTBa MOJSIEKYNSIPHOIO U HEMOMEKYNSAPHOIo
CTPOEHMS, PacTBOPbI, 3NEKTPONUT U HEINEKTPONUT, 3MEKTponmTuyeckas
avnccoumaumns,  OKUCIUTENb W BOCCTAHOBUTEMb,  OKUCIIEHME U
BOCCTaHOBMNEHWe, TennoBon 3eKT peakumm, CKOPOCTb XUMUYECKOMN
peakumu, Katanms, XUMMUYECKOe paBHOBECWE, YIMEepPOOHbIA  CKEreT,
dyHKUMOHaNbHas rpynna, M3oMepusi, roMosiorns

OCHOBHbI€e 3aKOHbl XUMUU

dopMynupoBaHMe 3aKOHOB COXPaHEHUS MaccChbl BELLECTB M MOCTOSHCTBA
cocTaBa BeLecTB. YCTaAHOBKA MPUYUHHO-CNEACTBEHHON CBA3U Mexay
coaepXaHMeM 3TMX 3aKOHOB U HaMMCaHWEM XUMUYECKMX opMyn 1
ypaBHEHUN. YCTaHOBKa 9BOMIOLUMOHHON CYLIHOCTU MEHAENeeBckon u
COBpPEMEHHON POPMYNMPOBOK nepuoanyeckoro 3akoHa [.U.MeHgeneesa.
O6bsicHeHNe hU3MYECKOro CMbICa CMMBOSIMKU NMEPUOANYECKON Tabnuubl
XuMmmnyecknx anemeHtoB [.M.MeHgeneesa (HOMEpPOB aneMeHTa, nepvoaa,
rpynnbl) U yCTaHOBKA NMPUYUHHO-CINEACTBEHHON CBSI3U MEXAY CTPOEHUEM
aToMa UK 3aKOHOMEPHOCTSIMU  WU3MEHEHWS CBOWCTB 3JIEMEHTOB MU
06pa3oBaHHbIX MKW BELLECTB B Mepuogax u rpynnax.

XapakTepucTuka 3MeMeHTOB ManblX W BonblnMx nNepuogoB Mo UX
nonoxenuto B Nepnognyeckon cucteme A.N.Mengeneesa

OCHOBHbIe Teopmun xmumMmmnMumn

YcTaHOBKa 3aBMCUMOCTU CBOWCTB XMMWYECKMX BeLecTB OT CTPOEHUs
aToMOB 06pa3syloLLMX NX XUMUYECKNX STIEMEHTOB.

XapakTtepucTtuka BaXKHeMNLINX TMNoB XUMWNYECKNX cBa3en 7
OTHOCUTESTIbHOCTM 3TON TUMNOSIOTUMU.

O6BbACHEHNEe 3aBUCUMOCTW CBOWCTB BELLECTB OT UX COCTaBa M CTPOEHUs
KpUCTannu4eckux peLueTox.

DoOpMynNUPOBKA OCHOBHbLIX  MOSMTIOXEHUN TEOPUN  ANEKTPONUTUYECKOWN
anccoumanmm n xapakTepucTnka B cBeTe 3TOM TEOPUU CBONCTB OCHOBHbIX
KnaccoB HeEOpraHMYeCcKUx cCoegUHEHNN.

DOpMynNUPOBKA OCHOBHbLIX MOSIOXEHUN TEOpUUM XMMUYECKOTO CTPOEHUS
OpraHM4yeckux COeaUHEHWA W XapakTepucTuka B CBeTe 3ToM  Teopumn
CBOWCTB OCHOBHBbIX KI1aCCOB OpraHMYeckmux coeanHeHNn

BaxHellwue BewectBa W
MaTepuanbl

XapakTepucTuka coctaBa, CTPOEHUS, CBONCTB, NOYYEHUSs N NPUMEHEHUSA
BaxHenwunx metannoB (IA w Il A rpynn, aniomMuHuWs, xene3a, a B
€CTECTBEHHO-HAY4YHOM Mpodunie ”n HEKOTOopbIX d-3N1IEMEHTOB) M UX
COEeNHEHUN.

XapakTepucTtnka coctaBa, CTPOEHUS, CBOWCTB, MOSTyYEHUS N NPUMEHEHUS
BaxHernwunx Hemetannos (VIII A, VIIA, VIA rpynn, a Takke asoTa u
docdopa, yrnepoga U KpemMHus, Bogopoda) U UX  COeAUHEHUN.
XapakTepucTuka coctaBa, CTPOEHWUSA, CBOMCTB, NONyYeHUss 1 NPpUMEHEeHUS
BaXKHeMLUNX KNnaccoB YrneBofopooB (ankaHoB, LMKNoankaHoB, ankeHoB,
arnkMHOB, apeHOB) M UX Hanbornee 3HaAYMMbIX B HAPOOHOXO3SAWCTBEHHOM
nnaHe npeacraBuTenen.

AHanorMyHass xapakTepucTvka BaKHeWWwux npeacraBuTenen  Opyrux
KIacCOB OpraHM4eckux COEAWHEHWN: MeTaHoMna W 3TaHoNa, CrOXHbIX
3chmpoB, XuUpoB, Mbif, anbaeraoB (hopmanbgerngoB u auetansgervaa),
KETOHOB (aueToHa), KapOOHOBLIX KUCHOT (YKCYCHOW KUCMOTbI, [AJfis
€CTECTBEHHO-HAy4YHOro npocmnsa npeacraBuTene Lpyrux  KraccoB
KACMOT),  MOHOCaxapuaoB  (rfOKO3bl), AucaxapugoB  (Caxaposbl),
nonucaxapvaoB (Kpaxmana W Lennionosbl), aHwnuHa, amMuUHOKWUCIIOT,
6ernKoB, UICKYCCTBEHHbIX M CUHTETUYECKMX BOJTOKOH, Kay4yKoB, NractMmacc

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
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lMpopormkeHne

CopepxaHue obyveHus

XapakTepucTuka OCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeMCTBUN)

XnumMunyeckumn
CUMBOIUKa

A3bIK n

Wcnonb3oBaHne B yyebHOW U npodeccroHansbHon
XUMUNYECKNX TEPMUHOB U CUMBOJIMKM.

HasBaHne u3y4yeHHbIX BELIEeCTB MO TPMBMANbHOW WAN MeXOyHapoOHOW
HOMEHKNaType W OTpaXeHuMe cocTaBa 3TUX COEOUHEHUM C MOMOLLbIO
XUMUYECKMX OPMYIT.

OTpaxeHne XMMUYECKMX MPOLIECCOB C MOMOLLbIO YPaBHEHUN XUMUYECKUX
peakummn

NeATenbHOCTU

XumMunyeckune peakumum

O6bsicCHEHME  CyWHOCTM  XUMMYEcKMx npoueccoB. Knaccudukaums
XUMWYECKMX peakuMn MO pasnuyHbiM MNpU3HaKaMm: 4YMCily W COCTaBy
NPOAYKTOB W peareHToB, TennoBoMy 3addekTy, HanpaBneHuwo, dase,
HanUuMio KatanusaTtopa, WU3MEHEHW0 CTEeneHem OKUCMNEHUS 3MEMEHTOB,
obpasylowux BeLLecTea.

YcTaHoBKa Npu3HakoB OOLLEro M pasnMyHoro B TUMOMOMUKU peakuun ang
HeopraHM4yecKkom U opraHudeckon xummuu. Knaccudumumkaums Bewects u
NMPOLIECCOB C TOYKM 3PEHUSA  OKUCIEeHUs-BOocCTaHoBneHust. CocTtaBneHve
YPaBHEHWU peakLMin C NOMOLLBIO MEeTOAa 3MEKTPOHHOro 6anaHca.
O6bsICHEHNE 3aBMCUMMOCTU CKOPOCTU XMMMWYECKOW peakLumMn U MOJIOXKEHMWS
XUMMYECKOTO PaBHOBECUSA OT pasfnyHbIX (hakTopoB

XUMHNYECKMI IKCNEepPUMEHT

BbINonHeHne XMMMUYECKOro JKCnepumeHTta B MNOJIHOM COOTBETCTBUMN C
npasunamMmu ©esonacHoctn. HabntogeHwue, d)l/IKcaU,I/IFI n onmcaHue
PE3YyNbTaToB NPOBEAEHHOI0 3KCNepnmMmeHTa

Xumunyeckasa uHdopmaums

lMpoBefeHWe CaMOCTOSATENBHOIO MNOWUCKA XUMWYECKOW WHopmauum ¢
MCMONb30BaHMEM Pa3fMYHbIX UCTOYHMKOB (HAy4YHO-MOMNYNAPHbLIX U3OAHUN,
KOMMbIOTEPHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa).

Mcnonb3oBaHre KOMMbIOTEPHBIX TeXHONorMnm ans obpabotkm u nepegaun
XMMNYECKON MHpopMaLnn 1 ee npeacTaBneHns B pasnnyHbiX dopmax

PacyeTbl MO XMMWU4YECKUM
dopMynam v ypaBHeHUAM

YCcTaHOBKa 3aBUCMMOCTU MeXAY KayeCTBEHHOM U  KOSIMYeCTBEHHOM
CTOPOHaAMM XMMWYECKMX OOBLEKTOB U npoueccoB. PelueHne pacyeTHbIX
3agay no XMMm4yeckum opmMynam 1 ypaBHeHUAM

MpodmnbHoe 7]
npodeccuoHanbLHoO
3Hauumoe copepxaHue

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

OnpegeneHve BO3MOXHOCTEN NPOTEKaHWUS XMMWUYECKMX NpeBpalleHui B
PasnnYHbIX YCIOBUSIX.
CobniogeHve  npaBun
OKpy>xatoLen cpege.
OueHKka BMAMSAHMA XMMMWYECKOro 3arps3HeHus OKpyxalwewn cpedbl Ha
OpraHn3m 4YerioBeka v Apyrue XvBble OpraHu3mei.

CobntogeHne npasun 6e3onacHoro obpalleHns ¢ roploYnMn U TOKCUYHBIMU
BelecTBamu, nabopaTopHbIM 060pyAOBaHMEM.

9KOJ10IrM4ecKkun rpamMoTHOro nosegeHua B

lMogrotoBka pacTBOPOB 3adaHHOW KOHUeHTpauum B OblITy U Ha
npou3BoaCTBE.
KpuTnyeckas oueHka [OOCTOBEPHOCTUM  XMMWYECKOW  MHopmaumu,

n00Tynarou.|,e|71 M3 pa3HbIX NCTOYHNKOB

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
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8. YHEBHO-METOANYECKOE U MATEPUAIIbHO-TEXHUYECKOE
OBECNEYEHUE NPOIrPAMMbI YHEBHOU OUCLUUMIIUHbI «XUMUA»

Hanunune nomewieHnin: Ne 1413 kabuHET Xumuun.

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenu gna ydebHoro npouecca.

CpepnctBa obyyeHus: [locka KnaccHasi, HarnagHble nocobus (cxembl, Tabnuupl,
LUApPOCTEPXKHEBbLIE MOLENM MOJIEKYIT), XMMUYECKas Nocyaa, XMMUYeCcKne peakTusbl,

aBTOPCKMUIA KOMMSEKT KOMMNbIOTEPHbIX NPEe3eHTaLNN.

MynbTumeauinHoe obopyagoBaHue: HOYTOYK, NPOEKTOP.

MporpammHoe obecneveHne: Microsoft Volume Licensing Service Center, Koa
cornawenna V9002148, ¢ 30.06.2016 no 30.06.20222; JIMUEH3NOHHbIN cepTudukat
Ne17EQ-171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 no
13.03.2020 e

PEKOMEHOYEMAA NUTEPATYPA
Ona ctyaeHToB

EpoxvH, KO. M. Xumua gns npodeccui u crneuynanbHOCTEN TEXHUYECKOro WU
€CTECTBEHHO-Hay4YHOro npodunen [ONeKTpoHHbIN pecypc] : ydebHuK onda cped. npod.
obpaszoBarusa / KO. M. EpoxuH. - 5-e n3g. - Mocksa : Akagemusi, 2018

EpoxvH, KO. M. Xumua pns npodeccuin M cneunanbHOCTEN TEXHUYECKOTNO WU
€CTECTBEHHO-Hay4YHoro npodwunen : y4yebHuk ana cpeq. npod. obpasosaHua / HO. M.
EpoxuH. - MockBa : Akagemus, 2017

TpywwuHa, T. IN. EctecTBO3HaHME [ONEKTPOHHbIN pecypc] : yuebHoe nocobue / T. IM.
TpywwuHa, O. E. CaeHko. - M. : KHOPYC, 2017

CaeHko, O. E. EctectBo3HaHue [TekcT] : yyebHOe nocobue gnda cpeq. npodq.
obpasoBaHua / O. E. CaeHko, T. IN. TpywwHa, O. B. ApyTioHsH. - 6-e n3g. - M. : KHOPYC,
2017

Ona npenopaBatenen

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

2. MNMpukas MuHuctepctea obpasoBaHus 1 Haykm PO ot 17.05.2012 Ne 413 «O6
yTBepXaeHun denepanbHoro rocygapcTBeHHOro obpasoBaTenbHOro cTaHgapTa CpeaHero
(mnonHoro) obuwero obpaszoBaHNSa».

3. MNpukas MuHucTtepctBa obpasoBaHus n Hayku PO ot 29.12.2014 Ne 1645 «O
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BHeceHun nameHeHun B Npukas MuHncTepcTBa obpasoBaHusa u Haykm P® ot 17.05.2012
Ne 413 “O6 yTBepxaeHun denepanbHOro rocygapCTBEHHOrO obGpasoBaTesnibHOro
CTaHgapTa cpeaHero (nonHoro) obuero obpasoBaHnsa”».

4. MNMpukasd MuHuctepctBa obpasoBaHua u Haykun PO ot 31.12.2015 Ne 1578 «O
BHECEHMMN M3MEHEHUN B doedeparibHbli FTOCYyAapCTBEHHLIM OOpasoBaTenbHbi cTaHaapT
cpegHero obuiero obpasoBaHus, yTBEPXKAEHHbBIN Npukasom MuHUcTepcTBa 0bpa3oBaHus
n Haykn Poccunckon degepaumm ot 17 mast 2012 Ne413».

5. NpumepHass ocHoBHaa o6pasoBaTenbHas nporpamMma cpegHero  obuiero
obpasoBaHunda, opobpeHHas  pelleHMeM  dedepanbHoOro  y4ebHO-MeToaMyeckoro
ob6beanHeHus no obuemy obpasoBanHuto (MpoTokon oT 28 moHa 2016 r. Ne2/16-3)

6. NMucemo [lenapTameHTa rocygapCTBEHHOW MOMAUTUMKM B Ccdpepe MOLroTOBKM
paboumnx kagpos n ANMNO MuHobpHaykm Poccum oT 17.03.2015 Ne 06-259 «PekomeHaauum
no opraHusaumm nonyvyeHus cpegHero obuwero obpasoBaHus B npegeniax OCBOEHUS
obpasoBaTtenbHbIX NporpamMm cpeaHero npodeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHna ¢ y4eToMm TpeboBaHun beaeparnbHbIX rocygapCTBEHHbIX
obGpasoBaTenbHbIX CTAaH4APTOB M NOy4Yaemon npodeccun nnm cneumanbHOCTU CpeaHero
npoceccrnoHanbHOro obpasoBaHnA».

AneKTpPOHHbIe o6pa3oBaTesribHbIe pecypcChbl

1. OBC «Book.ru», https://www.book.ru

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

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

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

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

MUHTepHeT-pecypcChbl

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

www. hemi. wallst. ru (ObpasoBaTenbHbIN canT ANs LWKONIbHUKOB « XUMUS»).

www. alhimikov. net (ObpasoBaTenbHbIN CanT s LWKOSNbHUKOB).

www. chem. msu. su (3nekTpoHHas bubnunoteka No xMMmm).

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

www. 1september. ru (meTogmyeckas raseta «lepBoe ceHTA0ps»).

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

www. hij. ru (kypHan «XuMnsa un >xmsHb»).

www. chemistry-chemists. com (9neKTPOHHbIN XypHan «XUMUKN U XUMUSA»).
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9. NNMAHUPYEMBIE PE3YJIbTATbI U3YHYEHUA YHEBHOIO NMPEAMETA.

KoHTponb ©  oueHka

pe3ynbTaToB

OCBOEHUA

y4yebHOM  AUCUMNIUHBI

ocyulecTBndaeTCcd npenogasarernieMm B rpouecce npoeeaeHuna npakTny4eckmnx 3aHATUN 1”

nabopaTtopHbix paboT, TeCcTUpOBaHUS,

a TaKxe

NHAMBUAYaNbHbIX 3a4aHUIA, MPOEKTOB, UCCIea0BaHMWNA.

BbINOJIHEHUA

oby4atowmmmcs

Pe3ynbTatbl 06y4YeHUs

MpeameTHbIE

MeTanpenmeTHble,
JINYHOCTHbLIE

®opMbI U MeTOAbI KOHTPOIISA U OLIEHKU
pe3ynbTaToB 06y4YeHUs

yMeTb:

Ha3blBaTb: U3y4eHHble BELLECTBa MO TPUBMANbHOM Mnu
MeXayHapoaHOW HOMeHKNaType;

OK
01,02,04,07,09

YCTHbIV 7 NNCbMEHHbIN
anddpepeHLMpoBaHHbIN onpoc,
npoBepka BbINOSIHEHUS OOoMaLLHUX

3agaHvin, obyvalolme UM NpPoBEPOYHble

camocTosiTenbHble  paboTbl,  3awuTa

nabopaTopHbIX pabor, TecToBble

3agaHus
onpefensaTtb: BaneHTHOCTb W cTeneHb okucnenus | OK NUCbMEHHbIN AnddepeHunpoBaHHbIv
XUMUYECKUX IMNEeMEHTOB, TUM Xumuyeckonm cesisu B | 01,02,04,07,09 onpoc, nposepka BbIMNONHEHUSA
coeavHEeHVsX, 3apsg MOoHa, XapakTep cpefbl B BOAHbLIX AOMallHUX  3afjaHui, obydaowue wn
pacTBopax HeopraHN4eckmx " OpraHnyeckux NpOBEPOYHbIE paboThl, 3awuTa
coeiHEeHWHN, okucnuteno " BOCCTaHOBUTENb, nabopaTopHbIX pabor, TecToBble
NpUHaONexHOCTb  BelecTB K  pasHblM  Kraccam 3agaHuns

HEOpraHM4YeCKMX 1 OpraHNYeCKNX CoeaNHEHWUN,;

XapaKkTepu3oBaTb: 3fIEMEHTbl MarblX MepuodoB Mo WX
nonoxexHuto B [lepuognyeckonm  cucteme  O.WN.
MeHpeneeBa; obLune XMMUYECcKMe CBOWCTBa MeTarnmos,
HEMEeTannoB, OCHOBHbIX KIAcCOB HeOpraHU4Yeckux u
OpraHMYecKknx COeOWHEHWUN; CTPOEHWE U XMMUYECKMe
CBOWCTBA W3YYEHHbIX HEOPraHW4EeCKUX U OpraHUYecKux

OK
01,02,04,07,09

obyyatolme ¥ MpoBepoYHble PaboThl,
3awmTa nabopaTopHbIx paboT, TECTOBLIE
3agaHua

COeVNHEHUN;

00BACHATL:  3aBWCMMOCTb CBOWCTB BeluecTB oT ux | OK YCTHBIV " MUCbMEHHbI
coctaBa MW CTpOeHus, npupoay xumuyeckom ceasm | 01,02,04,07,09 anddepeHUnpoBaHHbI onpoc,
(MOHHOW KOBamneHTHOW, MeTannM4yeckon U BOAOPOAHOW), nposepka BbINOSHEHUSA AOMaLLHUX

3aBUCUMOCTb CKOpOCTH XUMUYECKOM peakunun n
nonoXxeHne XUMMMUYECKOro paBHOBeECUA OT pas3finyHbIX

3agaHui, obydawlwme 1 NpPOBEPOYHbIE
paboThl, 3awuTta nabopaTopHbix pabor,

(PaKTOpOB; TECTOBbIE 3aaHu1s

BbINOSTHATb XUMUYECKUI AKCNEPUMEHT: no | OK YCTHbIN " NMUCbMEHHbIN
pacno3HaBaHUIO Ba)kHEMNLLINX HEeopraHNn4yecKknx n | 01,02,04,07,09 anddepeHLNpOBaHHbIN onpoc,
OpraHMYecKnx COeAMHEHNI; npoBepka BbINOJTHEHUSA JOMaLLHUX

3agaHui, 3awmuTa nabopartopHbix paboT,
TECTOBble 3afaHus

npoBOAUTL: CaMOCTOSATESNbHbIA ~ MOUCK  XMMWYECKOMN
MH(bOpMaLI,VIM C ncnornib3oBaHnem Pa3nnYHbIX
MCTOYHUKOB (Hay‘-IHO-FIOFIyﬂﬂprIX n3gaHun,

KOMMNbIOTEPHbIX ©a3 [AaHHbIX, pecypcoB WHTepHeTa);
ncnonb3oBaTb  KOMMbIOTEPHblE  TEXHOMOrMW  Ansi
06paboTkn 1 nepegayn xMMm4eckon MHdopmauum n ee
npeacTaBeHNs B pasnuyHbIX opmax;

OK
01,02,04,07,09

npoBsepka BbIMOMHEHNS  [OMaLUHMX
3adaHui, 3awmTta nabopaTopHbIX paboT

CBA3bIBATb: I/|3y‘4€HHbII7I maTtepwuan cBoen

npodeccrmoHanbHON AeATENBHOCTLIO;

co

OK
01,02,04,07,09
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lMpopormkeHne

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 AedaTernbHOCTUN N I'IOBCG,EI,HGBHOVI XKU3HW:

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

* onpegeneHns BO3MOXHOCTU NPOTEKAHUS XMMNYECKNX
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 roptoYMMU N TOKCUYHBIMU
BelLecTBaMun 1 nabopaTopHbIM 060pyA0BaHeM;

*  NPUroTOBMEHWNS PacTBOPOB 3a4aHHON KOHLUEHTpauun
B ObITY U Ha MPON3BOACTBE;

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

OK
01,02,04,07,09

BaXKHeNLLNE XMMU4eckmne NOHATUSA: BELLECTBO,
XMMUYECKUIA 3NIEMEHT, aTOM, MONEKyrna, OTHOCUTENbHbIE
aToMHas M MOMeKyrsipHas Maccbl, WOH, anfoTponwus,
N30TOMbl, XUMNYECKasA CBSA3b, ANEKTPOOTPULATENBHOCTb,
BaneHTHOCTb, CTEeneHb OKUCIEHWsl, MOIb, MONsApHas
Macca, MOMsipHbIi 00beM rasoobpasHbiX BeLLEeCTB,
BELEeCTBa  MOMEKYNSAPHOr0O U HEMOIEKYNAPHOro
CTPOEHWs, pPacTBOpPbI, 3MNEKTPONUT U HESNEKTPOMWT,
anekTponuTMYecKass  Auccouuauusi,  OKUCIUTENb U
BOCCTAHOBUTENMb, OKUCINIEHWE U  BOCCTaHOBIEHME,
TennoBon 3ekT peakuun, CKOPOCTb XMMUYECKOMN
peakumu, KaTanus, XMMUYeCcKoe paBHOBecKe,
yrmepoaHbld  CKener, yHKUMOHanbLHasA rpynna,
n3oMepusi, FOMONorus;

OK
01,02,04,07,09

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

OOMaLLHUX
OVKTaHTHI,

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

OK
01,02,04,07,09

npoBsepka BbIMOMHEHNST  [OMaLUHUX
3adaHui, 3awmTa nabopaTopHbIX paboT

OCHOBHble  TEOPUMM  XMMMUM;  Xummudeckon  cBsasu, | OK nposepka BbINOJTHEHUSA AOMaLUHNX

ANEKTPONUTUYECKON aunccoumanun, ctpoenus | 01,02,04,07,09 3afaHuin, XUMUYEcKune OWKTaHTbI,

OpraHNYecKnx 1 HEOPraHNYECKNX COEANHEHWIA; obyvarome 7] NPOBEPOYHbIE
camocTosTenbHble  paboTbl, TECTOBblE
3aaHus, OTYETblI MO CaMOCTOSATENbHbIM
pabotam

BaXXHeWLIMEe BelwlecTBa W MaTepuanbl: BaxHenwune | OK OT4YETLI MO camMocTosTenbHbIM paboTam,

MeTannbl W ChnaB.bl; CepHas, CofsHas, as3oTHas W
YKCycHast KucrnoTbl; ©naropogHble rasbl, BOAOPOA,
KUCMOPO/, ranoreHbl, LEernoyHble MeTasnsbl; OCHOBHbIE,
KACNOTHbIE U aM@OTEpHbIE OKCuAbl W MMOPOKCUAbI,
LLLenoYn, YrnekUcrblii U yrapHbl rasbl, CEPHUCTLIN ras,
aMMmmnak, BoAa, NPUPOAHbLIN ras, MeTaH, dTaH, 3TWUMEH,
aueTuneH, xrmopug Hatpusi, kapboHaT u rmgpokapboHaT
HaTpusi, kKapboHaT u docdat kanbums, 6eH3on, meTaHon

W  3TaHon, CNoOXHble  3dupbl,  XUPbl,  MbINa,
MOHOcaxapuabl (Fnioko3a), Aucaxapuabl (caxaposa),
nonucaxapugbl (Kpaxman W Uennnosa), aHwunuH,

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

01,02,04,07,09

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

INENENRNEN

no Temam

dopme
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10 CBegeHunsa o pabouen nporpamMme U ee CornacoBaHUm

Pabouyasa nporpamma no y4yebHonm pgucuunnmHe OO[.12 EcTecTtBO3HaHue
npencraBnsieT cobor KOMMOHEHT OCHOBHOM 0OOpasoBaTenbHOW MporpamMmmbl CpPeaHEro
npoceccrmoHanbHoro obpasoBaHusa no cneuuanbHocTn 09.02.06 CeteBoe M cuctemHoe
agMWHNCTPUPOBaHME.

Pabo4yass nporpamma paccmoTpeHa u opobpeHa Ha 3acefaHun MeToauvecKom
komuceun «N'ymaHuTapHbIX AUCLUUNIIMH U €CTECTBO3HAHUNAY.

MpoTtokon Ne 9 oT «18» masa 2022 r.

Mpencenatenb MeETOLMYECKOM KOMUCCUN M.I". bypneTtoa/
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