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1. NOACHUTENIbHAA 3ANMUCKA

Mporpamma obuieobpasoBaTenibHON y4yebHom AUNCLMMNMNUHBI «XnuMnsa»
npegHasHayeHa  ANd M3YYeHUs XuMuM B NpodrecCUoHarnbHbIX obpasoBaTenbHbIX
opranmsaumax ClO, peanusylowmx obpasoBaTesnbHyl0 Nporpammy cpegHero obLuero
obpasoBaHunsa B npegeniax OCBOEHMSI OCHOBHOW MnpodieccnoHanbHon obpasoBaTefnibHOM
nporpammbl CMO (OMOIM CIO) Ha 6ase ocHOBHOrO o6uwero obpas3oBaHus Mpu
noaroToBke crneumanucTtoB cpegHero 3BeHa no cneuuwansHocTn 23.02.01 «OpraHnsauyus
nepeBO30K 1 ynpasreHue Ha TpaHcnopTe (Mo Buaam)».

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuiero
obpasoBaHusi, NpeabsaABAsSiEMbIX K CTPYKTYpe, COOEPXaHUK W pesynbTaTaM OCBOEHMS
y4yebHON ANCUMNIIMHBbI «XUMKsI», B COOTBETCTBMM C PekomeHpgaumsiMm no opraHusaumm
nony4YyeHns cpegHero obuiero obpasoBaHMa B npefeniax ocBOeHUss obpasoBaTeribHbIX
nporpaMmm cpegHero npocdeccmnoHansHoro obpasoBaHnsas Ha 0Gase OCHOBHOro obuiero
o6pasoBaHust ¢ y4eToM TpeboBaHun deaeparnbHbiX rOCy4apCTBEHHbIX 0bpa3oBaTesbHbIX
CTaHOapToB W nony4aemonm  npodeccunm  unNu  cneuynanbHOCTU  CpedHero
npodeccuoHanbHoro obpasoBaHunsa (nNMcbmo [enapTameHTa rocyaapCTBEHHOW MOMUTUKM
B cchepe nogrotosku paboumx kagpos n AMNO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-
259), ¢ ydeTom lNpumepHON OCHOBHOW OBpasoBaTesibHOM NporpaMmmbl cpeaHero obLiero
obpasoBaHnda, 0Oo0OpeHHOM  peleHneM  doedepanbHoro  y4ebHO-MeTogMyeckoro
0b6beanHeHus no obemy obpasoBaHuto (MpoTtokon oT 28 mtoHs 2016 r. Ne 2/16-3).

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

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

* (bopMMpoBaHMe y 0ByvaloLWMXCA LEeNOCTHOro NpeacTaBfieHns O MUpEe U POIu
XAMUN B CO30AaHUN COBPEMEHHOW €eCTEeCTBEHHO-HAy4YHOW KapTMHbI MUpa; YMEHUs
00BbACHATL O0ObEKTbl WM NPOLECChl  OKpYXarwwen AeNCTBUTENbHOCTU: MNPUPOAHOMN,
coumanbHOKW, KynbTYpHOW, TEXHWYECKOW cpedbl, — MWCMNOMb3ys ANA 3TOr0 XMMUYECcKue
3HaHUS;

* pasBuTME Yy ODOy4valoLMXC YMEHUN pasnuyatb akTbl U OLEHKWN, CpaBHMBATb
OLeHOYHble BbIBOAbI, BUOETb WX CBSA3b C KPUTEPUSIMA OLIEHOK U CBSI3b KPUTEpPUEB C
onpeneneHHon CUCTEMOWN LEeHHOCTEN, hopMynupoBaTb M OBOCHOBbIBaTb COOGCTBEHHYHO
no3nuunio;
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* npnobpeTteHne obyyarowmmmca onbiTa pasHOObpa3HOW AeATENbHOCTU, NO3HAHNS
M CaMOMO3HAaHMUS; KIIOYEBLIX HAaBLIKOB, WMEKLMX YHMBEpPCaArbHOE 3HadYeHue Ond
pasnnyHbIX BMOOB OEATENbHOCTU (HABbIKOB peLUeHMs npobnem, MNpUHATUA peLleHun,
rnoucka, aHanusa m ob6paboTkn MHGPOPMaLMM, KOMMYHUKATUBHbBIX HAaBbIKOB, HaBbIKOB
n3mMepeHun, cotTpyaHnyectsa, 6esonacHoro obpalieHms ¢ BewecTtBaMmn B NOBCEAHEBHOM
XWN3HN).

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

Mporpamma MOXeT NCcNosib3oBaTbCA Apyrnmm npodeccnoHarnbHbIMU
obpasoBaTenbHbIMX  OpraHM3auusiMM, peanuayllwmnumMmm obpasoBaTenbHylo nporpammy
cpeaHero obuwero obpasoBaHua B npegenax ocsoeHns OMNOIM CIMO Ha 6a3e OCHOBHOro

obwero obpasosaHus (MMNCC3).

2. OBLLUAA XAPAKTEPUCTUKA YYEBHON AUCLIUMNUHBbI «XUMUA»

XvMna — 3TO Hayka O BeLecTBax, WX COCTaBe W CTPOEHWWN, CBOMCTBAX W
npeBpaLleHusiX, 3Ha4YeHUM XUMUYECKMX BeLLecTB, MaTepuanoB M MNpPOLECCOB B
NPaKTU4YECKON OEeATENbHOCTU YenoBeka.

CopepxaHue obuieobpasoBaTernbHOM y4eOHON ANCUMNANHBI «XUMUS» HanpasrieHo
Ha ycBoeHue 00y4aroLMMMCA OCHOBHbIX MOHATUN, 3aKOHOB M TEOPUI XUMUK; OBNageHue
YMEHUAMN Habnogatb XUMUYECKNE SBMEHUS, MPOBOAUTbL XUMWUYECKUA 3IKCMEPUMEHT,
NpPou3BOAMTbL pacyeTbl Ha OCHOBE XMMWYECKMX POPMYST BELECTB U YpaBHEHWUN
XUMNYECKMX peaKLUnM.

B npouecce u3yyeHns xumumm y oOyvaloLMxcs pas3BMBaKOTCS MNO3HaBaTElbHblEe
WHTEPECbl W WHTENNeKTyanbHble CnOCOBHOCTM, NOTPEOGHOCTM B CaMOCTOSITENbHOM
NnpuobpeTeHnsa 3HaHMM MO XUMUM B COOTBETCTBMM C BO3HUKAKOLWMMU XKU3HEHHBIMU
npobnemamm, BoCNUTbIBAETCA BepexxHoe OTHOLLIEHUS K NpuMpoae, NOHMMaHWe 300POBOro
o6pasa Xn3HK, He0OXOANMOCTM NpeaynpexneHnsa ABneHuin, HaHOCALWMX Bpea 340POBbHO
n okpyxawowen cpege. OHM ocBaMBalOT MNpuMeMbl rpamMoTHOro, ©esonacHoro
NCMNONb30BaHNSA XMMUYECKUX BELLECTB M MaTepuanos, NPUMEHSEMbIX B ObITy, CEMbCKOM
XO34NCTBE U Ha NPOU3BOACTBE.

Mpn  cTpykTypupoBaHuUM  coaepxaHuss  obuieobpasoBaTenibHON  y4eBHOM

AVCUMNMMHBL AN npodeccuoHarnbHblXx obpasoBaTenibHbIX OpraHu3auuin, peanuayloLmnx
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obGpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUS
OMNOIl CINO Ha 6ase ocHoBHOro obuiero obpasoBaHUs, y4yuTbiBanacb OOBLEKTUBHasA
peanbHOCTb — Hebomnblwon 00beM 4acoB, OTMNYWEHHbIX Ha W3y4YeHue XUMUU U
CTPEMNEHNE MaKCMManbHO COOTBETCTBOBATb MAESM pasBuBatoero obyyeHuns. Moatomy
TeopeTu4eckne BONpoCbl MakCMmasibHO CMELLEHbI K Havany nay4YeHust AUCUUNInHbI, C TeM
4yToObl MocnenywLWmMn hakTU4ecknin maTepuan paccMmaTpuBasncs Ha OCHOBE U3YYEHHbIX
TEOpUMN.

Peanusauua gegykTMBHOro noaxoda K U3yv4eHUto XMMUKW CnocobCcTByeT pasBUTUIO
Takux JIOrMYECKMX Onepaumin MbIWLNEHUs, KakK aHanmM3 Wu cuHTe3, o0606LweHne un
KOHKpeTu3auus, CpaBHEHME M aHanorus, cuctemaTmnsaums n Kknaccudukaums m ap.

M3yyeHne xumum B npodeccuroHanbHbIX obpasoBaTerbHbIX OpraHu3aumsix,
peanu3ylowmx obpasoBaTenbHyld Mporpammy cpegHero obuwiero obpasoBaHusa B
npegenax ocsoenust OINOIT CI1O Ha 6a3e ocHoBHOro obuero ob6pasoBaHns, UMEET CBOU
OCODEHHOCTM B 3aBUCMMOCTM OT npodunsa npodeccmoHanbHoro obpasoBaHusa. 3TO
BblpaXaeTcsl B coaepXaHunm obyyeHus, KOrMyecTBe 4acoB, BblOeNisieMblX Ha U3y4YeHue
OTAEeNbHbIX TEM NporpamMmebl, rMybuHe nx ocBoeHus obyyarwmmmncs, obbeme n xapakrepe
NPaKTUYECKNX 3aHATUN, BUAAX BHEAYAUTOPHOM CaMOCTOSITENbHON paboThl CTYAEHTOB.

Mpw OCBOEHUU cneymanbHocTen Ccro TEXHNYECKOro npoguns
npodeccuoHanbHoro obpasoBaHua xuMmsa  unlyyaetcsa OGonee  yrnybneHHoO  Kak
npocunbHasn ydebHas gucumnnmHa.

Cneundmka msyvyeHuss XumMmm nNpu OBMAAEHUM CrneumanbHOCTAMU TEXHUYECKOro
npoduns oTpaxeHa B Kaxaon Teme pasgena «CoaepxaHue yy4yebHOW OUCUMUNINHBIY B
pybpuke «lpodunbHble 1 NPOECCUOHANBHO 3HAYMMbIE 3NIEMEHTLI COAEpPXaHUs». ATOT
KOMMOHEHT peanusyeTcsa nNpyv MHANBUAYanNbHOW CaMOCTOSATENbHON paboTe obyyatomxcs
(HanucaHmnM pedepaTtoB, NOArOTOBKE COOOLLEHWR, 3awuTe NpPOEeKToB), B Mpouecce
y4yebHON OesaTenbHOCTU Nog PYKOBOACTBOM npenogaBaTtens (BbIMOSIHEHUM XMMWYECKOro
3KCnepuMeHTa — rabopaTopHbIX OMbITOB M MNPaKTUYECKUX paboT, pelueHMU MNpaKTUKO-
OPUEHTUPOBAHHbIX PacyYeTHbIX 3a4a4 U T.4.).

B npouecce wu3yyeHUss XMMUU  TEOpPETMYECKME CBEAEHWA  [OOMOSHSAKTCS
AEMOHCTpauMsMn,  nabopaTopHbIMM  OMbITaMM W MPAKTUYECKUMU  3aHATUSIMW.
3HauuTenbHoe MeCcTOo OTBOAMTCH  XMMWYECKOMYy akcrnepumeHTy. OH  OTKpbIBaeT
BO3MOXHOCTb (OpMMpOBaTh Yy OOyYalLWmMXca cneunanbHble MNpeaMeTHble YMEHUS:
paboTaTb C BelLleCcTBaMu, BbINOSTHATL MPOCTbIE XMMUYECKNE OMbITbl, y4NTb 6e3onacHoMy K

JKOJ10rnm4eckm rpaMmoTHOMY 06pau.|,eHmo C BewecTtBaMun, matepmanamMmm mn npoueccamm B
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ObITY M HA NPON3BOACTBE.

[Ana opraHMsaumm BHeaygUTOPHOW CaMOCTOSATENbHOM paboTbl CTYOEHTOB,
oBragesatwowwmx cneumanbHoctamm CIMO TexHunyeckoro npoduna npodeccruoHanbHOro
obpasoBaHus, NpeACcTaBneH NPUMEpPHbIN NepeYeHb pedepaToB (4OKNaaoB).

B npouecce wu3ydeHUss XuMuM BaXHO popmupoBaTb  MH(POPMAaLMOHHYHO
KOMNEeTEHTHOCTb oby4atowmxcsa. oaTomMy npu opraHmsaumm camoCTOATENbHOM paboThl
HeobXxo4MMO aKUueHTMpoBaTb BHUMaHuve OOyyalWmuxcs Ha noucke uHdopMaumm B
cpegctBax Maccmeava, WHTepHeTe, yyebHOM MW chneumanbHoOM nuTepaType C
COOTBETCTBYHOLLMM OPOPMIIEHMEM U NPpeLCTaBNeHNEM pe3yrbTaToB.

M3yyeHne oblieobpasoBaTenbHOM y4ebHOM ANCUMMNNUHBLI «XUMUS» 3aBepluaeTcs
noasegeHneMm utoroe B opMe  AndpdepeHuUMpoBaHHOrO 3a4eta B paMKax
NPOMEXYTOYHOM aTTecTtauum cTygeHtoB B npouecce ocsoeHnsa OlNOM Cro c

nosyyeHmem cpegHero obuiero obpasosaHus (MMCC3.)

3. MECTO YYEBHOW OUCLUUMNIINHBI B YYEBHOM MJTAHE

YyebHas gucumnnuHa «Xmmusi» sBnsieTcs y4ebHbIM nNpegMeToM Mo Bbibopy K13
obsizaTtenbHon npegmeTHon obnactn «EctectBeHHble Haykm» PIOC cpegHero obuiero
obpasoBaHu4.

B npodeccunoHanbHbiXx  obpasoBaTenbHbIX  OpraHu3auusix,  peanusyroLumnx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npegenax OCBOEHUS
Or1orn Crno Ha 6ase ocHoBHOro obuwero obpasoBaHus, yd4ebHas gucunniamHa «Xumus»
nsyyaetca B obueobpasoBaTenibHoM uukne yyebHoro nnaHa OO CI1O Ha 6ase
OCHOBHOro obuiero obpasoBaHus C MONyyYyeHMEM cpegHero obuwero obpasoBaHus
(MrCcCa).

B yuyebHbix nnanax MNMMNCC3 mecto yvyebHOM AMCUMNANHBI «XUMUS» — B COCTaBe
obweobpasoBaTernbHbIX  y4e€OHbIX  AUCUMNIMH  No  Bblbopy, OpMUPYEMbIX 13
obsi3atenbHbIXx NpegMeTHbix obnacten ®IrOC cpeaHero obuwiero obpasosanus, ana Cr1O

TEXHUYECKOro Npodunst npodeccmoHanbsHOro obpasoBaHus.

4. PE3YNbTATbl OCBOEHUA YYEEHON AUCLUNITUHDI

OcBoeHne cogepxaHumsa y4yebHon  gucumnnmHbl  «Xumusay, obecnedmBaet
AOCTUXKEHUE CTYAEHTaMU CneayloLlmnx pesynbTaToB:
e IUYHOCMHBbIX:

— YyBCTBO IropaoCtn n yBaXeHuda K UCTOpPpUN U OOCTMXKEHUAM OTEeYeCTBEHHON

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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XUMUYECKON  HAyKW; XUMUYECKM T[paMOTHOe noBedeHMe B  NpodeccuoHanbHom
AeaTenbHOCTU 1 B BbITy Npu obpalleHnm ¢ XMMUYEeCKMMKN BeLLlecTBaMn, matepuanamm u
npoueccamu;

=~ TOTOBHOCTb K MNPOAOIMKEHMIO O06pas3oBaHUA M MOBbIWEHMA KBanudukaumm B
n3bpaHHOM NpodecCnoHanbHOM AEeATENbHOCTM UM OOBEKTMBHOE OCO3HaHME pPOonu
XUMUYECKMX KOMMNETEHLMI B 3TOM;

- YMEeHWe WUCNosb3oBaTb [JOCTMXEHUS COBPEMEHHOM XUMWUYECKOW Hayku U
XUMUYECKNX TEXHOMNOMMIN A58 NOBbILEHUSS COBCTBEHHOIO UHTENNEKTYanbHOro pasBuTus B
Bbl6paHHON NpodeCcCcrnoHanbHOM AeATeNbHOCTY;

* MemanpeoMemHbIXx:

= MNCNONb30BaHWE PasfMyHbIX BUOOB NO3HABaTENbHON AEATENIbHOCTU U OCHOBHbIX
WHTENMeKTyanbHbIX onepauni (NOCTaHOBKM 3adaudn, (popMynmpoBaHna runoTes, aHanuaa
M CUHTE3a, CpaBHeHusi, 0000WeHns, cucTemaTmsaumn, BbISBIEHUS  NPUYUHHO-
CNeACTBEHHbIX CBSI3eW, NOMCKa aHanoroB, YOPMyNMPOBaHWS BbIBOAOB) ANSA peLUeHus
NnocTaBneHHOM 3ajauyn, NPUMEHEHMEe OCHOBHbIX MEeTO[OB MO3HaHWA (HabnogeHus,
Hay4YHOro 9KCrnepuMeHTa) ANA U3YyYeHUsa PpasfiMYHbIX CTOPOH XUMUYECKUX OOBLEKTOB U
NpoLLEeccoB, C KOTOPbIMU BO3HMKAET HEOOXOOUMOCTb CTankuBaTbCsl B NPodeccnoHanbHom
cepe;

—  MCMNOMb30BaHWEe pasfnMyHbIX MWCTOYHUKOB ANA  MNOMyYEeHUs  XUMUYECKOW
WHpopMauuKn, YyMeHue OueHUTb e€ee [AOCTOBEPHOCTb ANA  AOCTUXKEHUA  XOPOLUUX
pe3ynbTaToB B npodeccroHansHon cepe;

* NpedOMemHbiIXx.

— CcOOPMMNPOBAHHOCTL MPeACTaBEHNN O MECTE XUMUN B COBPEMEHHOW HayYHOW
KapTvHe Mupa; NOHMMaHWE PO XMMUKU B (POPMUPOBAHMM KPyro3opa 1 (PyHKLMOHANbHOM
rPamMOTHOCTM YenoBeKa ANl PeLleHNs NpakTUYeCcKnxX 3agay;

- BNageHne oCHoBoOMoaraWmMMm XMMNUYEeCKUMN NOHATUAMU, TEOPUSIMU, 3aKOHaMU
N  3aKOHOMEPHOCTSIMW; YBEPEHHOE MOfb30BaHNE XUMUYECKOW TEPMWUHOMNOTNEN U
CUMBOJTNKOW;

- BNageHne OCHOBHbIMW METOL4aMM Hay4YHOro MNO3HaHUS, UCMOMNb3yeMbIMU B XUMUMU:
HabniogeHneM, onucaHuem, MU3MEepeHMeM, IKCNEepUMEHTOM; yMeHue obpabaTbiBaThb,
O0BACHATL pe3ynbTaTbl MPOBEOEHHbIX ONbITOB W AenaTb BbIBOAbI, FOTOBHOCTb MU
CNOCOBHOCTb MPUMEHSATb MEeTOAbl MO3HAHMSA NPW PELLEHUN NPAKTUYECKNX 3a4av;

- CHOPMUPOBAHHOCTbL YMEHUSA [aBaTb KOSIMYECTBEHHbIE OLIEHKM U MPOM3BOOUTH

pacyeTbl M0 XMMUYECKUM DOpMYyraM 1 ypaBHEHMUSM;
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- BrnageHve npasunamm TEXHWKM 6e30NacHOCTM MPU UCMOSIb30BaHUM XUMUYECKNX
BELLECTB;

- C(bOpPMMPOBAHHOCTb COBCTBEHHOM MO3MLUMM MO OTHOLIEHUKD K XUMUYECKOWN
MHdOpMauuK, nony4aemMomn n3 pasHbiX UCTOHHUKOB.

B pesynbTaTe udydeHus aMCLMNIMHbLL Y 0By4varowmxca OpMUPYOTCA 3NEMEHTDI
cnegyrowmx obLmMx KOMNEeTEHUNIA:

OK 1. TlloHMmaTb CyWHOCTb W couManbHyl 3Ha4YMMOCTb CBOen Oyayluen
npodeccuu, NPoABNATbL K HEN YCTONYMBLIN NHTEPEC.

OK 2. OpraHusoBblBaTb COBCTBEHHYIO OEATENbHOCTb, BblOUpaTb TUNOBbIE METOAbI
N cnocobbl BbINOSTHEHUS NPOdEeCCUOHAaNbHbLIX 3aday, oueHuMBaTb UX 3PEEKTUBHOCTb U
KayecTBo.

OK 3. lNMpuHMMaTh pelleHnsa B CTaHOaPTHbIX U HECTAHOAAPTHLIX CUTYyaLMAX U HECTH
3a HUX OTBETCTBEHHOCTb.

OK 4. OcywectBndATb NOMCK U UCMNOSIb30BaHNE WUHGOpMauuK, HeobxogmMmon Ong
3PPEKTUBHOIO  BbIMNOSIHEHUA NpOodPeCcCMOHanbHbIX 3agay, npodeccuoHanbHoOro U
FMIMYHOCTHOrO Pa3BUTUS.

OK 5. Wcnonb3oBaTb MHMPOPMALMOHHO-KOMMYHUKALMOHHbLIE TEXHOSNIOrMn B
npodeccuoHanbHOM AeATENTbHOCTN.

OK 6. PaboTtaTtb B kONNeKkTnee u B koMaHae, adekTUBHO 0bLLaTbCa C Konneramu,
PYKOBOACTBOM, NoTpebutenamu.

OK 7. bpatb Ha cebss OTBETCTBEHHOCTb 3a paboTy 4feHOB KOoMaHabl
(MOAYMHEHHBIX), pe3ynbTaT BbINOSHEHNS 3a4aHUMN.

OK 8. CamocTtodatensHO onpeaensaTb 3agayn NpodeccnoHanbHOro M JIMYHOCTHOIO
pasBuUTUs, 3aHMMaTbCs CamMooOpa3oBaHMEM, OCO3HAHHO MNSIAHUMPOBATbL MOBbILEHUE
KBanudoukaumu.

OK 9. OpwueHTupoBaTbCs B YCMOBUSIX 4YacTOW CMEHbl TEXHOMOrMn B
npodeccnoHanbHoON AeATeNbHOCTH.

OK 10. BrnageTb NUCbMEHHON M YCTHOW KOMMYHMKaLMEN Ha rocygapCTBEHHOM U

WNHOCTPAHHOM (aHFMMINCKOM) S3bIKE.

5. COOEPXXAHUE YYEBHOW AUCLUUMITUHBI

BBepeHue
Hay4yHble MeToabl NO3HAHUA BELECTB Y XMMUYECKNX siBEHNN. Ponb akcnepumeHTa

n Teopmm B XUMUN. MO,D,GJ'IVIpOBaHVIe XUMNUYECKNX TMpoLeccos. 3HayeHne xXumumn npu

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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ocBoeHun npogpeccun CIMO wn  cneumanbHocten CI1O  TexHuyeckoro npoduss
npodeccrnoHanbHOro obpasoBaHus.

1. ObWAA N HEOPITAHUYECKAA XUMUA

1.1. Xwumua — Hayka o BeljecTBax

OcHoBHble NoHATUA xumuun. Bewectso. ATom. Monekyna. XUMUYECKUN 3NEMEHT.
Annotponus. NpocTble 1 CNnoXxHble BewecTBa. Ka4eCTBEHHbIV U KONMYECTBEHHbIN COCTaB
BeLLeCTB. XUMuyeckne 3Hakm u dopmynbl. OTHOCUTENbHbIE aTOMHas U MOMeKynspHas
macchbl. KonnyecTBo BeLlecTBa.

OCHOBHbI€ 3aKOHbl XUMUU. CTeXMomMeTpus. 3aKOH COXpPaHEHUSI MacChbl BELLECTB.
3aKkoH MOCTOSIHCTBA COCTaBa BELLECTB MOSEKYNAPHOW CTPYKTypbl. 3akoH ABoragpo u
CcneacTBuA U3 Hero.

PacyeTHble 3agayun Ha HaxXOXOEHWEe OTHOCUTESNbHOM MOJSIEKYISIPHONW Maccehbl,
onpegeneHme MaccoBom 40NN XMMUYECKMUX ANIEMEHTOB B CITOXXHOM BELLECTBe.

LemoHcmpayuu

Mogenu aToMOB XMMUYECKNX 3NIEMEHTOB.

Mogenu Monekyn nNpocTbiX U COXHbIX BellecTB (LwapoctepxHesble n CTioapta—
Bpurneba).

Konnekumsa npocTbIX U COXHbIX BELLECTB.

HekoTopble BellecTBa KOSIM4eCTBOM 1 MOSb.

Mopgenb monsipHoro o6bema rasos.

AnnoTponua gocgopa, kucrnopoaa, onosa.

lMpogpunbHble u npogheccuoHaslbHO 3Ha4YuMble 3J/1eMeHMbl COOep)KaHUs.
AnnoTtponHble moaundukaumn yrnepoga (anmas, rpaduT), kucrnopoga (KMCropoa, O30H),
onoBa (cepoe n 6enoe onoo). MNoHATNE O XMMWYECKON TEXHOMOrMM, BUOTEXHONOMUN U
HaHOTEXHOMNOMNN.

1.2. CtpoeHne artoma. lNepunoaunyeckmn 3akoH u [llepuoauyeckas cucrtema
XumMmunyeckux anemeHtoB O.U. MeHpgeneesBa.

Mepuogunuyecknn 3akoH [. U. MenpeneeBa. Otkpbitve . W. MeHoeneeBbim
lNMepuoguyeckoro 3akoHa. lNepuoguyecknn 3akoH B popmynuposke 1. M. Mengeneesa.

Mepnoanyeckan Tabnuua XMMUYECKUX 3NEMEHTOB — rpadmyeckoe oTobpaxeHue
nepuognyeckoro 3akoHa. CTpykTypa nepuogudeckon Ttabnuupl: nepuoabl (Manbie u
BonbLune), rpynnbl (rnaBHas U No6oYHas).

CmpoeHue amoma u [lepuoduveckuli 3akoH [J. N. MeHOeneeea. ATom —

CnoXxHasi Yactvmua. Aapo (NMPOTOHbI M HEMTPOHbI) U 3ANEKTPOHHast obonoyka. MN3oTonbl.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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CTpoeHne aneKkTpoHHbIX 060N04YeEK aTOMOB 3NIEMEHTOB Manbix nepnogos. OCoGeHHOCTH
CTPOEHUS ANEKTPOHHbLIX 060I04EK aTOMOB 3rieMEHTOB 60MbLINX NepnoaoB (NepexoaHbIX
anemeHToB). [MoHATNE 06 opbutanax. s-, p- n d-opbuTtanu. SnNeKTpoHHbIE KOHUrypaumm
aTOMOB XUMWNYECKNX INTIEMEHTOB.

CoBpemeHHas dopmMyrnmpoBka Mepuognyeckoro 3aKoHa. 3Ha4eHune
lMepuogunyeckoro 3akoHa u [lepnoomnyeckonm CUCTEMbI XUMWUYECKMX anemeHToB [. W.
MengeneeBa Ansi pasBuUTUs HAyKn U NOHUMaHNA XUMUYECKON KapTUHbI Mypa.

HdemoHcmpauyuu

PasnuyHble ¢opmbl Mepruognyeckon cucTemMbl XUMUYECKMX anemeHToB . W.
MeHpeneesa.

OnHamnyeckne Tabnuubl 4ns mogennpoBaHna lNepnognyeckon CUCTEMBI.

OneKkTpm3auma Ten u Ux B3anMOAENCTBME.

JlabopamopHsbIl onbim

MopgenunpoBaHue noctpoeHna Nepnognyeckon Tabnuubl XUMUYECKUX SN1EMEHTOB.

lMpoghunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3J/1eMeHMbl COOepP)KaHUsl.
PagnoaktmBHOCTb. Mcnonb3oBaHMe paguoakTUBHBLIX M30TOMOB B TEXHUYECKUX LIENSX.
PeHTreHOBCkOE wu3nlyyeHMe U €ro  WUCMofb3oBaHME B TeXHUKE WU MeguunHe.
MogenupoBaHue Kak MeToz NPOrHO3MpoOBaHNA CUTyauun Ha NPOU3BOACTBE.

1.3. CTpoeHMe BeLwlecTBa

MoHHaa xummnyeckas cBA3b. KaTnoHbl, nx obpasoBaHMe M3 aTOMOB B pesyrbTarte
npouecca OoKuUcreHnsa. AHMOHbI, Mx obpasoBaHMe M3 aTOMOB B pes3ynbTaTe npouecca
BOCCTaHOBMNEHUs. VIOHHaa CBA3b KakK CBSA3b MeXAy KaTMoHaMuM M aHMOHaMKu 3a cyeT
3MEeKTPOCTaTUYECKOro NpuTskeHns. Knaccmdumkauma MOHOB: NO COCTaBy, 3HaAKy 3apsaa,
HanuMuuio rmgpaTHon 0b6ono4vkn. MoHHbIe KpucTannuyeckne pewletkn. CBOMCTBA BELLECTB
C MOHHbIM TUMOM KPUCTaNIM4YEeCKON peLleTKun.

KoBaneHTHass xumunyeckasa cBA3b. MexaHn3m obpa3oBaHMs KOBaNEHTHOW CBS3M
(OBMEHHBIN 1 OOHOPHO-aKUEeNnTOpHbIA).  OnekTpooTpuuaTenbHOCTb.  KoBaneHTHble
nongapHass u HenonsipHas cBA3W. KpaTHOCTb KoBaneHTHoW cBA3W. MonekynspHble wu
aTOMHble Kpuctannuyeckue peweTtkn. CBONCTBa BeLWECTB C MONEKYNSPHbIMA U aTOMHbIMU
KpUCTannyeckuMmm peLueTkamu.

Metannuyeckas c¢BA3b. MeTannuyeckas Kpuctannumyeckass peweTtka W
MeTannumyeckas xumumyeckas cea3b. dnsnyeckne CBOMUCTBa MeTansoB.

ArperaTtHble COCTOSIHUA BelecTB U BoAOpoAHasA CBA3b. [BepAoe, Xuakoe u

rasoobpasHoe coCTosiHUS BellecTB. [lepexon BewecTBa W3 OOHOrO arperaTtHoro

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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cocTosiHuS B gpyroe. BogopoaHasi cBA3b.

Uuctble BewectBa M cmecu. [loHATME O cmecn BelwlecTB. [OMOreHHble W
reteporeHHble cmecu. CoctaB cmecein: obbeMHast 1 MaccoBast 4OSIM KOMIMOHEHTOB CMecH,
MaccoBasi 4018 NpUMecen.

OucnepcHble cuctemsl. [oHATME O gucnepcHon cucteme. [ucnepcHas dasa u
aucnepcuoHHas cpepa. Knaccudukauma gmcnepcHblx cuctem. NoHATHe O KOMnouaHbIX
cucTemax.

HdemoHcmpauyuu

Mopgenb KpucTannnm4eckon peLeTkn xrnopuaa HaTpus.

O6pasubl MMHEpPASiOB C MIOHHOW KpUCTanIMYeckon peLleTkon: KanbumTa, ranuta.

Mopgenn Kpuctannuyecknx peLleTok «Cyxoro nbga» (unv noga), anmasa, rpacdura
(vnu kBapua).

Mpnbopbl Ha XMOKNX KpUcTanmnax.

O6pasubl pasnu4YHbIX AUCNEPCHbIX CUCTEM: 3MYSMbCUW, CYCMNEH3UKW, al3po30rien,
reren n 3onemn.

Koarynsauus.

CwuHepesuc.

A ekt TuHaans.

JlabopamopHbie orbimbl

MpurotoBneHue cycneHsnn kapboHaTa Kanbums B BOAE.

MonyyeHne amynbCMM MOTOPHOIO Macna.

O3sHakomrieHve co cBOMCTBaAMMU AUCMEPCHBIX CUCTEM.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOepP)KaHUsl.
[MonspHOCTE CBA3M M MNONAPHOCTbL Monekynbl. KoHaeHcauusi. TekyyecTb. BoaroHka.
Kpuctannusauusa. Cybnmmaums n gecybnmmaums. AHomanmm gomsmyeckmx CBOMCTB BOAbI.
Kugkne kpuctannbl. MuHepanbl U ropHble NOPoAbl Kak NPUPOAHbIE CMECU. OMYSbCUU U
cycneHsun. 3onu (B TOM vmcne asaposonu) u renun. Koarynsaums. CuHepesuc.

1.4. Knaccudmkauusa BewectB. OCHOBHbIE Knaccbl HEOPraHU4ecKknx
coeAHeHuM

MeTannbl. OCOGEHHOCTN CTPOEHUS aTOMOB U KpucTannos. Pusmyeckme cCBOMCTBA
mMeTannos. Knaccuduvkaumsa metannoB no pasnuyHbiM npusHakam. XmuMmnyeckme cBOMCTBa
MEeTanmoB. JNEeKTPOXUMMNYECKUI paa HaNpskeHu meTannos. Metannorepmus.

O6bwme cnocobbl  nonyyeHuss meTannoB. [loHATME O  MeTannypruwu.

MupomeTannyprus, rMapoMeTannypruss 1 anekTpomeTannyprusi. Cnnaebl YepHble U
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LBETHbIE.

HemeTtannbl. OcobeHHOCTN CTpOEeHNss aTOMOB. HemeTannbl — NpocTbie BELLeCTBa.
3aBNCMMOCTb CBOWCTB rafioreHoB OT WX TMOSIOXKEHUST B MNEPUOANYECKON CUCTEME.
OkncnutenbHble U BOCCTAHOBUTESNbHbIE CBOWMCTBA HEMETAsNoOB B 3aBUCMMOCTM OT MX
NOJSIOXEHNA B pAY AN1EKTPOOTPULIATENTbHOCTU.

Kucnotbl n1 nx ceorcrtBa. KNCNOTblI Kak 3neKTponuTbl, X Knaccugukauma no
pasnnyHbIM  nNpu3Hakam. XUMWYECKMEe  CBOWCTBA KUCNOT B  CBeTe  Teopumn
anekTponutudeckon guccoumaumm. OcobeHHOCTM B3aMMOLENCTBUSA KOHLEHTPUPOBAHHOM
CEPHON N a30THOM KMUCNOT ¢ meTannamMmm. OCHOBHbIE CNOCOObI MOMYyYEeHUS KUCMNOTbI.

OcHoBaHuA u nx ceouncrtea. OCHOBaHUA KaK 3MNeKTPOnnTbl, NX Kraccugukauma no
pasnuyHbIM  rMpusHakam. XuUMUYEeCKMe CBOMWCTBA OCHOBaHWMA B CBeTe Teopumu
AMEeKTpoNUTUYEeCKon auccoumaunn. PasnoxeHne HepacTBOPUMbBIX B BOAE OCHOBAHWUMW.
OcHoBHble cnocobbl NofTy4eHN OCHOBaHWMN.

Conn n ux cBouctBa. Conu kak anektponutbl. Conu cpegHue, Kucnble U
OCHOBHble. XWMMWYECKME CBOWCTBaA COJfleM B CBETEe TEeOpUU INEKTPONUTUYECKON
anccoumaumn. Cnocobbl nonydeHnsa conen. Mmoponuna conen.

Okcumabl n ux cBouctBa. Coneobpasywowme M Heconeobpasyrowme OoKcuabl.
OcHoBHble, aMdoOTepHble U KUCIMOTHbIE OKCMAbl. 3aBUCUMOCTb XapakTepa okcuga oT
CTEMEHN OKUCNEHNA obpasyowero ero Mmetanna. XuUMUYEeCKME CBOWCTBA OKCUOOB.
Mony4eHne okcmMaos.

HdemoHncmpauuu

Konnekums meTtannos.

BaaumopencTene MeTannoB ¢ HemeTannamm (kenesa, UMHKa 1 antoMUHUS C CEPOMN,
antoMUHKS C NOAOM, CypbMbl C XJTOPOM, FOPEHME XKernesa B Xnope).

lopeHne meTannos.

ArntoMnHoTEPMUS.

Konnekumsa HemetannoB. [opeHne HemeTannoB (cepbl, docdopa, yrns).
BbiTecHeHME MeHee aKTMBHbIX rafioreHOB M3 pacTBOPOB MX conen bonee akTUBHbIMMU
ranoreHamu.

Mopgenb NpOMBbILNIEHHON YCTAaHOBKN A5 MPOU3BOACTBa CepHON Kucnotbl. Mogenb
neun ana obxura msBecTHsKa. Komnekumm npoaykumi CUNMMKaATHOM MPOMbILLIIEHHOCTH
(ctekna, bapdopa, hasHca, uemMeHTa pasnuyHbIX MapoK 1 ap.).

B3anmopgencreme a3oTHOM U KOHLEHTPUPOBAHHOM CEPHOM KUCMOT C MeTannamMmu.

["lopeHne docdopa n pacTtBopeHne NPoAyKTa ropeHns B BOJE.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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MonyyeHue n ceoncTBa amoTEPHOro rMapokcuaa.

HeobpaTtumbi rugponms kapbuga kanbums.

O6paTuMbI rMaponM3 conen pasnnuyHoro Tuna.

JlabopamopHbie onbimbi

3akarika n oTnycKk cTarnw.

O3sHakomneHue co CTpyKTypamum ceporo n 6enoro yyryHa.

PacnosHaBaHue pyp xenesa.

McnbiTaHne pacTBOPOB KUCIOT MHAUKATOPaMM.

BsaumopencTemne mMeTtansnos C KACIIOTaMu.

BaaumopencTemne KNCROT C oKcMaamMu MeTarnsos.

B3saumopgencreme KUCNOT C OCHOBAHUAMM.

B3saumopgencreme KUCNOT C CONAMM.

McnbiTaHne pacTBOPOB LLEenovYen nHamMkaTopamu.

B3anmopencteue LWenovem ¢ Consamu.

PasnoxeHne HepacTBOPUMbIX OCHOBaHUN.

B3aumopgencreme conen ¢ metannamm.

BaaumopencTeune conen gpyr ¢ Apyrom.

M'maponus conen pasnuMyHoOro Tuna.

lpakmu4eckue 3aHsIMus

MonyyeHune, cobmpaHmne n pacno3HaBaHWe rasos.

PelweHune akcnepuMeHTanbHbIX 3agav.

lNMpoghunbHbIe u npogheccuoHasibHO 3Ha4YUMbIe 3/IeMeHMbI COOep)KaHUsl.

Koppo3ust MeTanmnoB: XMMU4eckas 1 3feKkTpoxmmMmmyeckasa. 3aBUCMMOCTbL CKOPOCTU
KOppO3nn OT YCNoBUM OKpyxatowen cpedbl. Knaccuukaumsa kopposun meTtansosB Mo
pasnuyHbIM Npu3aHakam. Cnocobbl 3alnTbl METANOB OT KOPPO3UMN.

Mpon3BoaCTBO YyryHa 1 ctanu.

lMonyyeHne HemeTannoB pPaKUMOHHOW TMEPEroHKOM >XWOKOro BO3dyxa U
31eKTPONN30M PacTBOPOB UMM PacCniaBoB dfIEKTPOSIUTOB.

CunukaTHasi NpOMbILLNIEHHOCTb. [1POM3BOACTBO CEPHOM KUCIOThI.

MpaBuna pasbaBneHuss CepHOW KUCoTbl. Mcnonb3oBaHMEe CEPHOWM KUCIOThbl B
NPOMBbILNEHHOCTU. EfQKue wenoyn, ux ucnonb3oBaHMe B NPOMBbILLNIEHHOCTU. [MaweHasn u
HerawleHas M3BecCTb, UX NPUMEHEeHne B cTpouTenbcTBe. ['mnc n anebactp, runcoBaHue.
MNoHsTne o pH pacTtBopa. KucnotHas, wenoyHada, HenTpanbHasa cpega pacTBOpOB.

1.5. Xummnyeckue peakumm

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Knaccudukauma xumumyeckmx peakuun. Peakumm coeavHeHus, pasnoXeHus,
3amelleHunsi, obmeHa. Katanutmnyeckme peakuuun. Obpatnmble n HeobpaTuMblie peakuuu.
"OMOreHHble 1 reTeporeHHble peakunn. IK30TepMuyeckue n SHAOTEPMUYECKME peakuun.
TennoBon ahdekT XMMUYECKUX peakunin. TepMoxXnmMmyeckme ypaBHeHus!.

OKucnuTenbHO-BOCCTaHOBUTESbHbIE peakuumm. CteneHb OKUCHEHNS.
Oxkucnutenb 1M BoOccTaHoBneHne. BoccTtaHoBuTENb U OKMUcrneHne. MeToa 3neKTpOHHOro
BGanaHca ans cocTtaBreHns ypaBHEHUA OKUCIINTENBbHO-BOCCTAHOBUTESbHBIX PeaKL M.

CKOpOCTb XMMMUYECKUX peakuuin. [MoOHATME O CKOPOCTU XMMUYECKUX peakumm.
3aBMCMMOCTb CKOPOCTU XMMWYECKUX peakumi OT pasnuyHbiX (pakTopoB: Npupoabl
pearnpyroLmx BELLECTB, nx KOHLIeHTpaLmu, Temnepartypbl, NMOBEPXHOCTH
COMPUKOCHOBEHNS U UCMONb30BaHNA KaTanmM3aTopoB.

O6paTnmocTb XxumMu4yeckux peakumm. ObpaTumble M HeobpaTuMble peakumn.
Xumunyeckoe paBHOBECKE N CNOCOOLI €ro CMELLEHUS.

HdemoHcmpauuu

Mpumepbl HeobpaTUMbIX peakunn, nayuwimx ¢ obpasoBaHMeM oOcajka, rasa wunu
BOAbI.

3aBUCMMOCTb CKOPOCTM peakumm OT NPUpPoabl pearnpyoLmx BeLLECTB.

B3anmopencTeme pacTtBOPOB CEPHOM KUCMNOTbI C pacTBOpaMmn TMocynbdgaTa HaTpus
pasnNUYHOM KOHUEHTpaunn n Temnepartypsbi.

Moaernb KunsLwero criosi.

3aBMCMMOCTb CKOPOCTM XMMWYECKOW peakumm OT NPUCYTCTBMSA KaTanu3atopa Ha
npumepe pasnoXeHuUs MNepokcuga BOAOpOAA C MOMOLLBbK  AMOKCMAA MapraHua wu
KaTtanasbl.

Mogenb anekTponusepa.

Mogenb anekTpPonIM3HON BaHHbI A5 NONyYeHUs antoMUHMUS.

Mogenb KOMOHHbI CMHTE3a aMMMaka.

JlabopamopHbie onbimbi

Peakuna 3amelleHns meam Xenesom B pacTBOpe MeOHOro Kyrnopoca.

Peakuun, ngywme c obpasoBaHnem ocagka, rasa unmv Boapl.

3aBMCMMOCTb CKOPOCTU B3aUMOAEWCTBUSI CONSAHOM KUCMOTbl C MeTannamm oT UX
npupoasbl.

3aBMCMMOCTb CKOPOCTU B3aMMOLENCTBUS LUHKA C CONSAHOM KUCINOTOW OT ee
KOHLIeHTpauuw.

3aBMCUMOCTb CKOPOCTU B3ammopencteunsa okcmaa megm (ll) ¢ cepHon kucnotom ot

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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TemnepaTypbl.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMbie 3J1eMeHMbl COOep)KaHUsl.
MoHaTMe 06 anekTponuse. OJNEeKTpPonvM3  pacnnaBoB. ONEKTPONn3  pacTBOPOB.
OnekTponuTnuyeckoe nosyvyeHne antoMumHus. lNpakTnyeckoe npuUMeHeHue 3SNeKTponmaa.
ManbBaHonnacTtuka. NanbBaHocTerns. PadmHnpoBaHne LBETHbLIX METAIOB.

Katannis. [omoreHHble M reteporeHHble  katanusaTtopbl. [MpomMoTOopbI.
Katanutnyeckune agbl. MHIMOGUTOPDI.

Mpon3BoacTBO amMmaka: cbipbe, annapaTtypa, Hay4Hble NPUHLUNLI.

1.6. PacTBOpbI. AneKkTponutTuyeckas guccoumaums

Bopna. PactBopbl. PacTtBopeHue. Boga kak pacTtBoputenb. PacTBOpUMOCTb
BellecTB. HachbllweHHble, HeHacbiWweHHbIe, MNepechbiLEeHHbIE pacTBOpPbl. 3aBUCUMOCTb
pPacTBOPMMOCTU ra3oB, XXUOKOCTEN N TBEPAbIX BELLECTB OT pa3fmnyHbIX (0akTOpOB.

MaccoBasa Jonsi pacTBOPEHHOro BeLecTBa.

OneKTponNUTUYECKaa  Aauccouuauusi.  OnNeKTponnTbl N HEeSNeKTPOUThI.
anekTponuTudeckas gmccoumnaums. MexaHnambl 3MEKTPONUTUYECKON Auccoumauumn ans
BELWECTB C pasfiMyHbIMM  TUNaMM  XUMUYECKOM CBsA3W. [ugpatumpoBaHHble U
HermgpaTupoBaHHble MOHbL. CTeneHb anekTponuTuyeckon amccounaumm. CunbHble W©
cnabble anekTponuTbl. OCHOBHbIE NOSIOXEHUS TEOPUM SNEKTPOSNTIUTUHECKON ANCCOLMaLINN.
KncnoTbl, OCHOBaHMA 1 CONM Kak 3N1EKTPONUTBI.

HdemoHncmpauuu

PacTtBopnMOCTb BELECTB B BOAE.

CobunpaHune razoB METOAOM BbITECHEHUS BOAbI.

PacTtBopeHue B Bogie CEPHOMN KUCIOTbI U CONEN aMMOHUA.

O6pasubl KpuctannornapaTos.

M3roToBneHue runcoBom NoBs3KM.

McnbiTaHMe pacTBOPOB  3MEKTPONIMTOB M HE3NEKTPONUTOB  Ha  npegmet
anccoumaumn.

3aBMCUMOCTb CTEMEHN 3SNEKTPONUTUYECKON AMCCOoUMaLMM YKCYCHOW KUCMOTbl OT
pa3basneHnsa pacTeopa.

[BMXeHne OKpalleHHbIX MOHOB B 3NIEKTPMUYECKOM MOose.

MpuroToBneHue XecTkon BoAbl U YCTPaHEHME ee XKEeCTKOCTH.

MNOHUTBI.

O6pa3supbl MMHEpanbHbIX BOA Pas3niMyHOro HasHa4yeHus.

lpakmu4eckoe 3aHssMue

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MpuroToBneHne pacTeopa 3agaHHOW KOHUEHTpauunn.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J/1eMeHMbl COOepP)KaHUS.
PacTtBopeHune Kak oM3MKO-XMMUYECKUA npoLiecc. Tennosble apdekTbl NpU pacTBOPEHUN.
Kpuctannorngpatbl. PeweHne 3agay Ha MaccoByl O pacTBOPEHHOrO BeLlecTBa.
[MpuMeHeHe BOAbl B TEXHUYECKMX Liensx. XKecTKocTb BoAbl U CNOCOObLI €e yCTpaHeHus.

MVIHepaJ'IbeIe BOAbl.

2. OPTAHUYECKAA XUMUA

2.1. OCHOBHble MNOHATUA OPraHNMYeCKOM XMMUM U TeopuUs CTPOEHUA
OpraHn4YecKkux coeaguHeHmn

MpeameT opraHnyYyeckon XMmum. [NpnpoaHbIe, UCKYCCTBEHHbIE N CUHTETUYECKNE
opraHunyeckume Bellectsa. CpaBHEHNE OpPraHMYECKMUX BELLLECTB C HEOPraHNYECKUMMU.

BaneHTHOCTb. XMMWYECKOE CTPOEHME KaK nopsiaoK COoedMHeHUst aToMOB B
MOMEKyIbl MO BaNeHTHOCTM.

Teopusa cTtpoeHusi opraHmyeckux coeamHeHun A. M. BytnepoBa. OcCHOBHblE
NOSIOXXEHNA TEOPUN XUMUYECKOTO CTpoeHusi. M3omepua n  umsomepbl. XUMUYECKUE
dopMyrbl U MOAENN MOSEKYN B OPraHN4eCcKon XMMUW.

Knaccucdukauma opraHmyecknx BewectB. Knaccudukaums BeLwecTB Mo
CTPOEHUIO YINEpPOAHOro cKeneta W Hanmuuio QYHKUMOHanbHbIX rpynn. omonorn wm
romonorusi. Hayana HomeHknatypbl [UPAC.

Knaccucdumkauma peakumm B opraHU4eCKouM Xumuum. Peakuuum npucoegumHeHus
(rvaopupoBaHus, ranoreHMpoBaHus, rMagporanoreHnpoBaHus, rugpatauumn). Peakuumm
oTwenneHna (oermapupoBaHus, LernaporanoreHupoBaHund, gerngpartauumn). Peakuyum
3ameLlleHus. Peakumn nsomepumsauum.

HdemoHncmpauyuu

Mopgenn Mmonekyn roMmosrioroB 1 U30OMePOB OPraHUYECKUX COeAUHEHU.

KauectBeHHOe o0OHapyxeHue yrrnepoga, BoAopoda W xfiopa B Monekynax
OpraHN4YecKnx CoeaNHEHUN.

JlabopamopHsbIl onbim

M3rotoBneHne moaenen Mosiekysi opraHM4eCckux BeLLecTB.

lMpochunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3/1eMeHMbl COOepP)KaHUsl.
lMoHaTMe o cybeTpaTte u peareHTe. Peakumm OKMCNEHNS 1 BOCCTAHOBINEHUSI OPraHNYeCcKuX
BewecTB. CpaBHeHMe Knaccndukaumm CcoeauHeHn u Krnaccudukaumm peakumn B

HEOpPraHN4YeCcKon N opraHM4YECKON XUMUK.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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2.2. YrneBogopoabl U X NPUPOAHbIE UCTOYHUKU

AnkaHbl. ArnkaHbl: rOMONOrMY4ecKUn psg, U3oMepuss U1 HOMEHKNaTypa arkaHoB.
XvMunyeckme CBOWCTBa arnkaHOB (MeTaHa, 3TaHa): ropeHue, 3amelleHue, pasnoXeHue,
aerngpvpoBaHue. lNpumeHeHne ankaHoB Ha OCHOBE CBOWCTB.

AnkeHbl. OTuneH, ero nonyvyeHve (gerMapupoBaHMEM 3TaHa, Aenonumepusaumen
nonuaTtuneHa). fomonornyecknn psg, N3omMepusi, HOMeEHKNnaTypa arkeHoB. XumMunyeckue
CBOWCTBa 3TUMEHA: rOpeHne, KayeCcTBEHHbIE peakuumn (obecLBeynBaHne 6GpoMHON BOAbI U
pacTBopa nepmaHraHarta kanus), rmgpataums, nonumepusauus. NpumeHeHne aTuneHa Ha
OCHOBE CBOWCTB.

OueHbl n kay4yku. MNoHATME O AMeHax Kak yrnesBogopodax C ABYMS OBOWHbIMM
cBazaMmn. ConpsbkeHHble OueHbl. XMMuyeckne cBorcTBa OytagueHa-1,3 m umsonpeHa:
obecuBeunBaHne OpomMHOM BOAbl W NonNUMepusauus B Kaydyku. HatypanbHbin U
CUHTETMYECKNE Kayyykun. PesunHa.

AnKWHbI. AueTtuneH. Xnmumyeckme cBOKMCTBaA aueTuneHa: ropeHue,
obecuBeunBaHne OPOMHON BOAbl, NPUCOEOMHEHMIN XNOpoBOAOpOAA M rMapaTauums.
MpuMeHeHne aLeTurieHa Ha OCHoBe CBOUCTB. MexknaccoBasa nsomepus ¢ ankagmeHamu.

ApeHbl. BeH3on. Xumuyeckne cBonctBa BeH3ona: ropeHune, peakuum 3ameLeHus
(ranoreHupoBaHue, HUTpoBaHue). NprmeHeHne B6eH3ona Ha OCHOBE CBOWUCTB.

MpupoaHble NCTOYHUKMN yriieBoaopoaoB. [pupoaHbIv ras: cocTaB, NPUMEHEHNE
B KayecTBe TOMnvBea.

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

HdemoHncmpauuu

"opeHve meTaHa, aTuneHa, aueTunexa.

OTHowWweHne MeTaHa, aTuneHa, auetTuneHa n 6eH3ona Kk pactTBopam nepmaHraHata
Kanus n 6pomHon BoOAeE.

MonyyeHune aTuneHa peakumen germapartauumn ataHona, auetuneHa — rugposnn3om
kapbuaa kanbums.

PasnoxeHue kaydyka npu HarpeBaHWW, UCMbITaHWE MNPOOYKTOB pasrioXeHus Ha
HenpeaenbHOCTb.

Konnekuus obpasuoB HepTn n HedTenpoaykToB. Konnekums «KameHHbIN yronb u
NPOAYKUNA KOKCOXMMUYECKOro NPOU3BOACTBaAY.

JlabopamopHbie onbimbi

O3HakomrieHue ¢ Konnekumen obpasuos HepTN N NPOAYKTOB ee nepepaboTku.

O3HakoMreHMe C Komnnekumen kay4ykoB 1 obpasuamm n3genuin n3 pesuHoi.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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lMpoghunbHble u npogheccuoHasibHO 3Ha4YuMble 351eMeHMbl COOepXXaHUSI.
Mpasuno B. B. MapkoBHukoBa. Knaccudumkaumnsa n HasHavyeHne kayvykos. Knaccudukauma
N Ha3HayeHue pesnH. BynkaHnsauma kayyyka.

MonyyeHne aueTuneHa NMpPONM3OM MeTaHa U kapbuaHbiM crnocobom. Peakuums
nonMMmepusaumm suHunxnopuga. lNonueuHunxnopmng n ero npumeHeHuve. Tpumepusauyus
aueTtuneHa B 6eH3on.

MoHatTne 06 oakcTpakuun. BoccTtaHoBrneHve  HUTpobeH3ona B aHWMVH.
lomonornyeckun pag apeHos. Tonyon. HutposaHue Tonyona. TpoTtun.

OcCHOBHble HanpaBfieHUst NPOMBbILLNIEHHON NepepaboTkn NPUPOSHOro rasa.

[MonyTHBIN HeTAHOW ras, ero nepepaboTka.

Mpouecchl NPOMbILLNEHHON NepepaboTkn HEPTN: KpeKMHT, pudopMuHr. OkTaHoBOE
4Yncro BeH3MHOB N LeTaHOBOE YNCIIO AU3ENbHOro TONMNBA.

Kokcoxummnyeckoe npon3sBoaCcTBO N ero NpoayKUnS.

2.3. Kucnopopacopaepxawme opraHu4eckme coeauHeHUsA

Cnuptbl. [lonyyeHne aTaHona OpPOXEHMEM [IIOKO3bl M ruapaTaumen 3TureHa.
'mppokcunbHasa rpynna kak (yHKumoHanbHas. [oHsaTMe O npeaenbHbiX O4HOATOMHbIX
cnmptax. XMMUYEeCcKMe CBOWCTBA 3TaHoNa: B3auMMOOEWCTBME C HaTpuem, obpasoBaHue
NPOCTbIX U CIMOXHbIX 3(PNpoB, oknucneHne B anbaerng. NpnmMmeHeHne aTaHona Ha OCHOBE
CBOMCTB. ANKOronunam, ero nocrneacTsus A opraHn3mMa YyernoBeka v npegynpexaeHue.

MuuepnH Kak npeacTtaBUTENb MHOrOATOMHbIX CNMPTOB. KavyecTBeHHas peakuus Ha
MHOroaToMHble cnupThl. MpumMeHeHne rnnuepurHa.

PeHon. dusmyeckne n xmmmyeckne ceoncTea goeHona. BsammHoe BnusiHne atomoB
B Mornekyne deHosia: B3aMMOLEWCTBME C TMOPOKCUOOM HATpUs U a30THOM KUCNOTOMW.
MpumeHeHne peHoNa Ha OCHOBE CBOWCTB.

Anbpernabl. MNoHaTne o6 anbgernpax. AnbaerngHas rpynna KakK
dyHKUMOHanNbHasa. dopmanbaerng M ero CBOWCTBA: OKUCIIEHME B COOTBETCTBYHOLLYHO
KMCNOTY, BOCCTAHOBMEHNE B COOTBETCTByHOWMA cnunpT. [lonyyeHne anbgerngos
OKMCITIEHMEM COOTBETCTBYHOLLMX CNUPTOB. NpuMeHeHne opmanbgernga Ha OCHOBE ero
CBOWCTB.

Kap6oHoBble Kucnotbl. [loHATME O KapOoOHOBbIX kucnotax. KapbokcunbHas
rpynna kKak yHKUMoHanbHas. [omonormdeckun psg  npegenbHbiX  OAHOOCHOBHbIX
kapboHoBbIX KucnoT. [lonyyeHne KapOOHOBLIX KUCNOT OKUCIIEHMEM anbAerngos.

XuMunyeckme CBOMCTBA YKCYCHOWM KMCNOTbI: OBLMe CBOMCTBA C MUHEpParibHbIMU KUCIIOTamMu

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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n peakumsa atepudukaumn. NprumeHeHne yKCycHOM KMCNOTbl HA OCHOBE CBOMCTB. Bbicline
XWPHbIE KUCNOTbl HAa NpuMepe NanbMUTUHOBOW U CTEapUHOBOW.

CnoxHble 3cumpbl U Xupbl. [lonyyeHne CrOXHbIX 3UPOB peakumemn
aTepudukaumm. CnoxHbole adupbl B npupode, UX 3HayeHue. [pumeHeHue CrOXHbIX
3MpPOB HA OCHOBE CBOWNCTB.

Kupbl kak crioxHble adupbl. Knaccudumkaums xupos. XMMUYECKMe CBOWCTBA
XUPOB: TMOPONM3 U TMOPUPOBAHME XUAOKUX XUPOB. [lpMMeHeHue >XMPOB Ha OCHOBE
csouncTB. Mbina.

Yrnesoabl. YrneBodbl, UX Knaccudukaumsa: MOHocaxapuibl (rmokosa, opykTosa),
Ancaxapuabl (Caxapo3sa) u nonucaxapuibl (kpaxman v Lennionosa).

[noko3a — BewectBO C [AOBONCTBEHHOM OYHKUMEN — anbaerngocnmpr.
XvMnyeckme CBOWCTBA NHOKO3bl: OKUCIIEHUE B [TIHOKOHOBYIO KUCMOTY, BOCCTAHOBIIEHME B
copbuT, cnnptoBoe bpoxeHue. lNpumeHeHne rMioKo3bl HA OCHOBE CBONCTB.

3HayeHve yrneBodoB B XUBOW NPUPOAE U XMU3HWU YeroBeka. [MoHATME O peakumsix

MONMMKOHAEHCAUMM W TUAPONM3a Ha MpUMepe B3aMMOMNpPEBpPALLEHWUI: [MoKo3a <«
nonvcaxapwa.

HdemoHncmpauuu

OkucneHne cnupTa B anbaerua.

KauecTBeHHbIE peakumm Ha MHOrOaTOMHbIE CMUPTHI.

PactBopumocTb oeHona B BoAe nNpu 0Obl4HON TeMnepaType U HarpeBaHuu.

KauyecTBeHHble peakumn Ha beHon.

Peakumns cepebpsiHoro 3epkana anbaerMaoB U rMoKO3bl.

OkucneHne anbgerngoB M rMOKO3bl B KACMOTY C noMoLlubio rmapokenga meam (I1).
KauecTBeHHas peakums Ha kpaxmarn. Konnekuust aoMpHbIX Macen.

JlabopamopHbie onbimbi

PacTtBopeHue rnnuepuHa B Boge 1 B3anmogencteune c rugpokcmaom meam (I1).

CBowcTBa YKCYCHOW KNCNOTbI, 06LIMe co CBOMCTBaMN MUHEPATbHbBIX KMCHOT.

[loka3zaTenbCTBO HEMPEAENbHOIO Xapakrepa XXUOKoro Xxupa.

BaaumopgencTaume rmiokosbl U caxaposbl ¢ rmgpokecmaom megm (11).

KauecTBeHHasi peakums Ha kpaxmarn.

lMpochunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOepP)KaHUSsI.
MeTunoBbIN CNUPT U €ro UCNoNb30BaHNE B KAYECTBE XMMMUYECKOrO Cbipbsi. TOKCUYHOCTb
MeTaHona u npasuna TexHUkM 6esonacHoCTU npu paboTe ¢ HUM. OTUMEHINIMKONb N ero

npuMeHeHne. TOKCUYHOCTb STUMEHITINKONS U NpaBuna TexHukn 6esonacHocTn npu paboTte

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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C HUM.
Mony4eHue ceHona 13 NPoaYKTOB KOKCOXMMUYECKOro Npon3BoacTea n n3 6eHsona.
MonukoHgeHcauma dopmansgernga ¢ deHonoMm B deHonodopmanbaeruaHyto

cmony. Auetanbgerng. NoHsATME O KeToHax Ha nNpumepe aueToHa. lNpumeHeHne aueToHa

B TEXHMKE U MPOMBILLSIEHHOCTN.

MHoroobpasve kapbOHOBbLIX KWACIOT (LWaBeNneBOW KUCMOTbl Kak [BYXOCHOBHOM,
aKpUoOBOW KUCIOTbI Kak HenpeaenbHon, 6EH30MHOM KUCNOTbI Kak apoMaTU4ECKON).

lMneHkoobpasyolwme macna. 3ameHa XUPOB B TEXHWKE HEMULLEBBLIM CbIPbEM.

CuHTeTU4ecKkne MotLimne cpeacTaa.

MosnoyHokucnoe OGpoxXeHwe rMoko3bl. KncromornoyHble npoayktel. CunocoBaHue
KopMoB. HuTpoBaHue uenntonosbl. [TMpoKCUnmH.

2.4. AsoTcopgepxalime opraHn4Yeckue coeauHeHus.

AMuHbI. lNoHATME 00 amuHax. AnudaTtvyeckme amuHbl, MX Knaccudukaums u
HOMeHKknaTypa. AHWNWH Kak opraHuyeckoe oOcHoBaHue. [lonyyeHve aHunNMHa w©3
HUTpobeH3ona. NNpuMeHeHNe aHMNMHA Ha OCHOBE CBOWCTB.

AMUHOKMCNOTBLI.  AMWHOKUCAOTBI  Kak  amdoTepHble  ANPYHKUMOHamNbHbIE
opraHuyeckne coeuvHeHus. XuMu4eckne CBOMCTBA aMMHOKUCIIOT: B3aMMOOEWCTBUE C
Liernoyamum, KucnoTamm n apyr ¢ Apyrom (peakuus nonukoHaeHcauun). MNentugHas cBA3b
n nonunenTuabl.

MpuMmeHeHne aMMHOKMCIIOT HA OCHOBE CBOWCTB.

Benkn. [lepBunyHas, BTOpUYHANA, TpPeTUYHaAss CTPYKTypbl OEnkoB. Xumuyeckue
cBoKcTBa DOEnKoB: ropeHune, geHaTtypaums, rmgponns, LBeTHble peakumn. buonornyeckmne
dYHKUMN GENKOB.

HdemoHcmpauuu

B3anmogencrene ammmnaka v aHuUnmnHa ¢ CONAHOM KUCNOTOM.

Peakuus aHmnuHa ¢ 6poMHON BOAOWN.

[okasaTenbCcTBO HaNMuMs OYHKLMOHAITbHbIX FPynn B pacTBOpax aMUHOKUCIIOT.

PactBopeHune n ocaxaeHue 6enkos.

LiBeTHble peakunmn Genkos.

["OpeHne NTuYbero nepa n WepPCTAHON HUTMW.

JlabopamopHbie onbimbi

PactBopeHne 6enkoB B BoAE.

O6HapyxeHne 6enkoB B MOSTOKE U MACHOM BynbOHeE.

HeHaTypaumna pacTtBopa ©6enka KypuHOro smnua crnvpTtoMm, pacTBopaMu COneu

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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TSOXKENbIX

MeTarnmnoB 1 NPU HarpeBaHuu.

llpakmu4eckue 3aHsmMus

PeweHne akcnepuMMeHTanbHbIX 3adad  Ha MAEHTUUKAUMIO  OpraHU4ecKux
COeIHEHWM.

Pacno3HaBaHmne nnacTmacc 1 BOJSTOKOH.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J/1eMeHMbl COoOep)KaHUsl.
AMuHOKanpoHoBasa kucnota. KanpoH kak npegctaBuTeNnb MNOMMAMUOHBLIX  BOJTOKOH.
Wcnonb3oBaHne rmgponusa 6enkoB B NPOMbIWSIEHHOCTU.  [MonuBMHUNIXNOPUA,
nonurteTpadTopaTuneH (TednoH). PeHonodopmanbaerngHslie nnactMmaccel. Llennynouva.

npOMbILIJJ'IeHHOG npon3BoacTBO XMUMNYECKNX BOJTOKOH.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), MHOUBUAYaANbHbIX NPOEKTOB

* bnotexHonorna n reHHaa nHxeHepus — TexHonornn XXI seka.

* HaHoTexHonorms Kak npUOPUTETHOE HanpaBfieHWe pPasBUTUA Hayku W
npousBoactea B Poccuinckon degepayumn.

» CoBpeMeHHbIE MeToabl 06e33apauBaHus BOAbI.

* AnnoTponusi MeTarnsos.

* XnsHb n peatensHoctb [..MeHaeneesa.

* «[Mepuoanyeckomy 3akoHy Byayuiee He rpo3nT paspyLLeHUEM...»

* CnHTe3 114-ro anemeHTa — TpnyMd poCCUNCKMUX PU3NKOB-S4EPLLNKOB.

* MisoTonbl BOgopoaa.

* Vicnonb3oBaHue pagnoakTUBHbBIX U30TOMNOB B TEXHUYECKUX LensiX.

* PeHTreHoBCKOE n3nyyeHne 1 ero NCnosib30BaHne B TEXHUKE N MeAUNLNHE.

* [Mnasma — yeTBEpPTOE COCTOSIHME BeELLEeCTBa.

* AMOpdHbIE BeLecTBa B NpMpoAe, TEXHUKE, ObITy.

* OxpaHa okpyxawLlen cpegbl OT XMMUYECKOro 3arpsa3HeHusi. KonnmvecTBeHHble
XapaKTepPUCTUKM 3arpsi3HEHUST OKpYXKatoLLen cpeabl.

* [MpumeHeHne TBepaoro n razoobpasHoro okcuga yrnepoaa (1V).

* 3awuTa 030HOBOrO IKPaHa OT XMMMUYECKOTO 3arpsi3HEHUS.

* [pybooucnepcHble cUCTEMbI, MUX Knaccudukaumss W UCMONb3OBaHWE B
npodgeccnoHanbHON AesTENbHOCTH.

» KocmeTudeckue renu.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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* MpumMeHeHne cycneHsanm n amysibCUn B CTPOUTENBCTBE.

* MuHepanbl 1 ropHble NOpoabl Kak OCHoBa NNTOCMepsb!.

* PacTtBopbl BOKpyr Hac. Tunbl pacTBOPOB.

* Boga kak peareHT 1 cpefa ans XuMmn4eckoro npotecca.

* )KusHb n gesatensHocTb C.AppeHuyca.

 Bknag oTe4vyeCTBEHHbIX Y4YeHbIX B pasBUTUE TeOopUU INEKTPONUTUYECKON
anccoumaumn.

* YCTpaHeHMe XeCTKOCTN BOAbl HA NPOMbILLSIEHHbIX NPeanpUsaTUSIX.

» CepHas kucnorta — «xnebd XMMnyeckon nNpOMbILLNIEHHOCTUY .

* Mlcnonb3oBaHne MUHepanbHbIX KACAOT Ha NpeanpuaTusaX pasnnyHoro npoguns.

» OKcnapbl U CONK Kak CTpouTENbHbIE MaTepuansl.

* Victopusa rmnca.

* [loBapeHHas cosib Kak XMUYECKOE ChIpbe.

* MHoronvkmi kapboHaT Kanbuus: B npupoae, B MPOMBbILLNIEHHOCTHN, B ObITY.

* Peakumm ropeHns Ha npon3BoacTBe 1 B ObITy.

* BupTtyanbHoe mogenvpoBaHne XMMUYECKUX MPOLIECCOB.

» ONEeKTponnM3 pacTBOPOB 3SIEKTPOSIUTOB.

* ONEeKTponM3 pacnsiaBoB AMEKTPOSINTOB.

* [MpakTnyeckoe NpUMEHeHMEe anekTponusa: padpuHMpoBaHue, ranbBaHoONIacTuKa,
ranbBaHoOCTErus.

* VicTopusi nony4eHnsa n npon3sBoaCcTBa antOMUHUS.

* DNEKTPONUTUYECKOE NoslydyeHne N paduHUpoOBaHNE Meau.

* )KnusHb 1 gesitenbHocTb [.[19BW.

* Ponb wMeTannoB B MCTOPUM  YerioBedeckon  umBunusauuu. Mctopus
OTEeYeCTBEHHOM YepHOou MeTannyprum. CoBpeMeHHoe MeTannyprumieckoe npomsBoACTBO.

* Vlctopnsa oTedecTBEHHOW LBETHOM MeTannyprui. Ponb meTannoB v CnnasoB B
Hay4YHO-TEXHUYECKOM nporpecce.

» Kopposnsa metannos 1 cnocobbl 3alimTbl OT KOPPO3UMK.

* IHepTHble unn GnaropogHbie rasbl.

* Poxpatowime conm — ranorexsbl.

* VicTopus LUBEACKOW CMUYKM.

* VlcTopusi BO3HUKHOBEHUS N Pa3BUTUSA OPraHN4YeCcKom XUMUMN.

* XusHb n gearensHoctb A.M.bytneposa.

* Butanusm n ero kpax.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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* Ponb 0Te4yeCTBEHHbIX YY4EHbIX B CTAHOBIIEHUN U Pa3BUTUM MUPOBOW OpraHUYeCcKom
XUMUW.

» CoBpeMeHHble NpeacTaBneHnsa 0 TEOPUM XUMUYECKOrO CTPOEHMS.

» JKONornyeckne acnekTbl UCNOSIb30BaHUSA YrNeBO4OPOAHONO Chlpbs.

* DKOHOMMUYECKME acneKTbl MeXAyHapoAHOro COTpyaHMYecTBa MO UCMONb30BaHUIO
yrneBo4OpOAHOro ChipbSl.

* Nctopmna oTKpbITUA M pa3paboTKkM rasoBblX M HeMTHAHbIX MECTOPOXOEHUNA B
Poccunckon ®epepaunn.

* XuMun4a yrrneBo4opoaHOro Chbipbs 1 Most Byaylas npodeccus.

* YrneBogopogHoe TOMnMBO, ero BUuabl U HasHayeHue.

* CYHTETMYECKNE KayyyKN: UCTOPUS, MHOroobpasune n nepcnekTmBbI.

* PesnHoTexHnyeckoe nNpoM3BOACTBO M €ro poSfib B HAYYHO-TEXHUYECKOM
nporpecce.

» CBapoO4HOE NPON3BOACTBO M POSlb XMMUN YIIEeBOAOPOLOB B HEM.

* HedpTb U ee TpaHCNOPTMPOBKA Kak OCHOBA B3aMMOBbLIFOLHOMO MeXAyHapOAHOro

CcOTpyaHM4YecTBa.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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6. TEMATUYECKOE NMNMAHUPOBAHUE

Mpn peanusaumm copepxaHus obuweobpasoBaTenbHON Yy4yebHOM AUCUMNANHDI
«Xummnay B npegenax ocsoeHus OOl CIMO Ha 6a3e ocHoBHOro obuiero obpasoBaHns C
nonyyeHmem cpegHero obuiero obpasoaHusa (MMCC3) makcumanbHas ydebHasn Harpyska
obyvarowmxca coctaBnsieT no cneuywanbHoctam CIMO  TexHuMyeckoro npocuns
npocgobpasoBaHna — 113 yacoB, U3 HUX ayguTopHasa (obsizaTenbHasd) Harpyska
obyvalowmxcs, BKNovass nabopaTopHble OnbiTbl — 78 4acoB; BHeayauTopHas

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

6.1 TEMATUYECKWU NNAH

Bup y4ye6HoM paboThbl KonuuyecTtBO
yacoB
AyauTtopHble 3aHATUA. CoaepkaHne obyveHus
BeeneHune 2
1. Obwan n HeopraHnyeckas XMmus 32
1.1. Xumunss — Hayka o BeljecTBax 4
1.2. CtpoeHune aToma. Nepmnoanyeckuin 3akoH u MNepuogmdeckas cuctema XMMNYECKNX 4
anemeHToB [.. MeHgeneesa.
1.3. CTpoeHue BellecTBa 2
1.4. Knaccudmkaums BewectB. OCHOBHbIE KIacChl HEOPraHNYECKMX COeaNHEHUI 14
1.5. Xummnyeckue peakumm 4
1.6. PacTBopbl Onekrponutmyeckas guccoumnaums 4
2. OpraHunyeckasa xMmus 44
2.1. OCHOBHbI€ MOHATUSI OPraHNYeCcKon XMMUU U TEOPUS CTPOEHMUSI OPraHUYECKUX 6
coegunHeHunn
2.2. YrneBogoponbl U X NpupogHble NCTOYHUKN 12
2.3. Kucnopoacogepalline opraHn4eckme coenHeHus 18
2.4. AzoTcoaepxaline opraHmyeckme CoeguHEHMs. 8
Ntoro 78
BHeaydumopHasi camocmosimesibHasi paboma 30
MoproTtoBka BLICTYNIEHMI NO 3a4aHHBIM TEMaM, JOKNagoB, pedepaTos, 3cce,
WMHAMBUAYANBHOIO NPOEKTa C UCMONb30BaHNEM MHAOPMALIMOHHBLIX TEXHONOMUIA 1 Ap.
KoHcynbTauum 5
[NpomexymoyHasi ammecmauusi 8 hopme ughhepeHUyupo8aHHO20 3a4ema, 2 cemecmp
Bcero | 113

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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6.2. KANEHOAPHO-TEMATUYECKWW TJNAH YHYEBHOW ONCUUTMTTNHBI « XUMWNA»
,. YyebHas Harpyska no y4ebHOMY nnaHy, Yac [l
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1 cemecmp 34 26 8 13 2 49
BeedeHue 2 2 2
1 HayuHbie MemoOdbi Mo3HaHus eewecms U XUMUYeCKUX A81eHUl. 212 | 22 CmpykmypHo- [1] 1
OCHOBHbIE MepPMUHbI U 0rpedesieHUs. Jioeuyeckasi cxema
Pasden 1 O6bwiass u Heop2aHu4YecKasi Xumusi 32 24 8 13 2 47
Tema 1.1 Xumusi — HayKa o eeujecmeax 4 4 2 6 1-3
2 3akoHbl xumuu. o | 2 Tabn. gpusudeckux [1]
8€/IUYUH 8 XUMUU
CamocmosimenbHas paboma Ne1 Annomponus 2/2 Memoduyeckoe Cocmasumb
obecneyeHue KOHCekm
3 | Pac4émni o xumu4yeckum chopmyam U ypagHeHUsIM. 26 | 206 Memoduyeckoe | Pewums 3adayu
obecrieyeHue
Tema 1.2. CmpoeHue amoma. lNepuoduyeckuli 3aKOH u
lNepuoduyeckasi cucmema xumu4eckux anemeHmos /.M. 4 4 2 6 1-3
MeHdeneeea.
4 | lNepuoduyeckass cucmema  XuMmudyeckux  anemeHmos  [.U. o8 | 2/8 rcxo [1]
MeHOerneesa
5 | MNMepuoduyeckuli 3akoH [.U. MeHOerneesa u cmpoeHue amoma. 2/10 | 2/10 r1CXa [1]
CamocmosimenbHasi paboma Ne 2 Xapakmepucmuka 351eMeHmos ¢ 2/ Memoduyeckue UHdusud.
y4yemom mecmoHaxox0eHusi 8 [ICX3 pekomeHOayuu 3adaHue
Tema 1.3. CmpoeHue sewjecmea 2 2 2 4 1-3
6 CmpoeHue seuwjecmsa. Xumuyeckasi Cessb:  MOHAMUE, | o105 | 5/19 lnakam «Tunbl [1]
Knaccugpukayus. JucnepcHbie cucmembi. XUM. C8513U»
CamocmosimenbHas paboma Ne 3 [loHsmue 0 KonnoudHbIX 2/6 Memoduyeckue Cocmasumsb
cucmemax pekomeHOayuu KOHCIeKkm

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx
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MNpogonxeHue
,. YyebHas Harpyska no y4ebHOMY nnaHy, Yac [l
g o6si3aTenbHast Harpyska, 4ac x g §
X x®
g g B T. 4. No BUAaM § x| < = z =8
E g 3aHATUI IS T o |l dox
I I 7S
T 3 P o ol I 5 3 o4z
s = 1) ) S| 6o © c CpeactBa [JomaliHee 8 T Lo
Homepa n HanmeHoBaHve pa3genoB U TeM e} S| 2 S o & RE|l & IS, =27
g 5 g 538493 o5 = g s obyyeHuns 3agaHuve 4 3ED
s 2 8| 2|/ e5 %2823 55 & 3 s | 3go
24 S| 8§ 2188283 = g g8
¢ 2|l odl 29 S5 maF ¥ > SRR
s o) O 8 £ ol O c I
3 o © o o =
> [ - 2 S =
Tema 1.4. Knaccughukayus eeuyecme. OCHOBHbI€e Kilaccbl 14 8 6 4 18 1-3
Heopa2aHU4YecKux coeOuHeHul
7 | Knaccugpukayusi HeopeaaHu4deckux eewecms. Memannel U riCxXa [1]
Hememannbl. [lpocmbie u crnoxHble eeujecmea [loHsmue o | 2/14 | 2/14 Mr
2eHemu4eckol ces3u 8 HeopaaHu4ecKol XumMuu.
CamocmosimernbHasi paboma Ne 4 Kopposusi memarnnos 2/8 Memoduyeckue Cocmasumb
pekomeHOayuu KOHCrekm
Okcudbl U OCHOBaHUS: Knaccugukayus, ceolicmea, ronydYeHue, lMnakam [1]
8 | npumeHeHue 2/16 | 2/16 «OKcuObly,
«OCcHoBaHusI»
JlabopamopHasi paboma Ne 1 Ceolicmea ocHogaHull MamepuarsbHo- Cocmasumb
9 2/18 2/2 memoduyeckoe omyem o
obecrneyeHue pabome
Kucnomesi: knaccughukayusi, ceolicmea, rosiy4eHue, npUMeHeHuUe lNnakam [1]
10 2/20 | 2/18
«Kucromsbi»
JlabopamopHasi paboma Ne 2 Csolicmea kucriom MamepuarsbHo- Cocmasums
11 2/22 2/4 memoduyeckoe omyem o
obecrneyeHue pabome
12 Conu: knaccughukauus, ceolicmea, rosly4eHuUe, rpuUMeHeHue. 2124 | 2120 lMnakam «Conu» [1]
rudponu3s conedl.
CamocmosimenbHas paboma Ne 5 XKecmkocmb 800bi U MemoOdbl 2/10 Memoduyeckue Cocmasumb
ycmpaHeHUust pexkomeHOayuu KOHCMeKkm
JlabopamopHasi paboma Ne 3 Ceolicmea conel. [udponus conel MamepuarsbHo- Cocmasumb
13 | pasnu4yHoz2o muna. 2/26 2/6 memoduyeckoe omyem o
obecrieyeHue pabome
Tema 1.5. Xumu4eckue peakyuu 4 2 2 4 1-3
Xumuyeckue peakyuu: noHsmue, knaccugukayusi. CocmasneHusi lMnakam [1]
14 | OBP. 2/28 | 2/22 «Knaccugukayus
XUM. peakyul»

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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MpoponxeHne
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JlabopamopHasi paboma Ne4 Peakyuu UuoHHO20 obmeHa. MamepuarnbHo- Cocmasumb
15 2/30 2/8 memoduyeckoe omyem o
obecrneyeHue pabome
Tema 1.6. Pacmeopsbl. nekmponumuyeckasi duccoyuayus 4 4 3 2 9 1-3
16 lMoHamue o pacmeopax. dnekmposumudeckas duccoyuayus 2/32 | 2/24 Cxema [1] Mr
371eKmpoumos
CamocmosimensbHass paboma Ne 6 CunbHble U crabble 3/13 Memoduyeckue Cocmasumb
ar1eKmpoums| pexkomeHOayuu KOHCrekm
KoHcynbmauyuu no HeopaaHu4eckol Xumuu 2/2
17 | Mmoezoeoe 3aHaMuUE 2134 | 2/26
UTOIO 3a 1 cemecmp 34 26 8 13 2 49
2 cemecmp 44 34 10 17 3 64
PA3/[EJ1 2. OPTAHUYECKASI XUMUS 44 34 10 17 3 64
Tema 2.1. OCHOBHbIE MOHAMUSI OP2aHU4YeCKOU XUMuu u meopust
CmpoeHuUsi op2aHU4eCcKuUx coeQUHeHul 6 6 1 7 1-3
18 lMoHsimue 06 opeaHUYeCKOM gewjecmee U Opa2aHU4YyecKol XUuMuu. o1 | 22 Pas3damoyHbil [1]
OcobeHHOCMU cmpoeHUsT op2aHU4YeCcKUX coeQUHeHUU. Mamepuarn
CamocmosimenbHas paboma Ne 7 CpagHeHue opeaHu4YeCcKuX 114 Memoduyeckoe Cocmasumb
gelwyecms ¢ HeopaaHU4YeCcKUMU obecrieyeHue KOHCrekm

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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MNpogonxeHue
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Teopusi cmpoeHusi opeaHu4eckux coeduHeHuli A.M. Bymneposa lMnakam [1]
19 | Tunbl  xumuyeckux ces3ell 8 OpeaaHuyeckux coeOuHeHusix. | 2/4 | 2/4 «ubpudusayus ui
HomeHknamypa opaaHU4YecKux sewecms. yernepoday.
Budbi  ¢popmyn.  Buldbl  yernnepodHo20  cKenema,  U30Mepus, lMnakam [1]
20 | eomornoeauyeckutl psio. 2/6 2/6 «DYHKUUOH.
epynnbiy.
Tema 2.2. Y2neeodopoObi u ux npupooHbie UCMOYHUKU 12 10 2 4 16 1-3
AnkaHbl. CmpoeHue. [omonozudeckul psid. HomeHknamypa. Tabn. [1]
U3zomepus. dusuyeckue u xumudeckue ceolicmea. [lonydeHue, «[omornoauyveckuti
21 | npumeHeHue 2/8 2/8 ps10 anKkaHos»,
«CmpoeHue
mMemaHa»
AnkeHbl. CmpoeHue. [omonozuveckuli psid. HomeHknamypa. lMnakam [1]
22 | UNsomepusi. @usuyeckue u xumu4yeckue ceolicmea. [lonyqeHue, | 2/10 | 2/10 «CmpoeHue
npuMeHeHue anKeHo8»
JlabopamopHasi paboma Ne5 Memoduyeckoe u Cocmasumb
23 | M3yueHue ceolicme ankaHo8 U arikeHo8 2/12 2/2 MamepualibHoe omyem ro
obecrneyeHue pabome
AnkadueHbl. CmpoeHue. Nomonozudeckuli psd. HomeHknamypa. Tabn. [1]
U3zomepus. ®usuyeckue u xumuyeckue ceoticmea. lNonyyeHue, «omonoauyeckuli
24 | npumeHeHue 2/14 | 2/12 psI0 ankadueHos»,
«CmpoeHue
bymadueHa»
CamocmosimenbHasi  paboma Ne 8  HamypanbHbili  u 2/16 Memoduyeckoe Cocmasumb
CUHMemu4eckul Kay4yK rnocobue KOHCriekm
AnkuHbl. CmpoeHue. omonoauyeckuli psid. HomeHknamypa. Pa3damoyHbil [1]
25 | Usomepus. dusudeckue u xumudeckue ceoticmea. lNonyyeHue, 2/16 | 2/14 mMamepuarn
puUMeHeHue

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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MpoponxeHne
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ApeHbl. CmpoeHue. 'omonoauyeckuli psd. HomeHknamypa. lMnakam [1]
Uszomepus. Dusudeckue u xumuyeckue ceoticmea. lNonyyeHue, «CmpoeHue
26 | npumeHeHue. beH3or. 2/18 | 2/16 beH3onax,
«Cesolicmea
beHsonax
CamocmosimenbHasi paboma Ne 9 OkmaHogoe yucrio 6eH3UHO8 U 2/18 Memoduyeckoe Cocmasumb
OKmMaHo80e 4ucsio Au3eslbHo20 mMornnuea rnocobue KOHCrekm
Tema 2.3. Kucsiopodcodepikaujue op2aHu4eckue coeQuUHeHuUs 18 10 8 10 28 1-3
Cnupmel. CmpoeHue. MNomonoaudeckul psd. Knaccugukayusi. lMnakam [1]
27 Homexknamypa. Ysomepus. @uaudeckue u xumudeckue ceolicmea. 220 | 2/18 «CmpoeHue oP
lMony4eHue. NMoHssiMue o npedenbHbIX 00HOAMOMHbLIX Criupmax. geHona»
®eHor.
CamocmosimernbHasi paboma Ne 10 Ankoeonuam, e2o rnocriedcmeusi 2120 Memoduyeckoe Cocmasumsb
u npedynpexdoeHue rnocobue KOHCMeKkm
JlabopamopHasi paboma Ne 6 MamepuarssHo- Cocmasumb
28 | Ceolicmea crniupmos 2/22 2/4 memoduyeckoe omyem o
obecrneyeHue pabome
AnbOeeudbl. KemoHbl. CmpoeHue. Nomonoaudyeckull pso. lMnakam [1]
HomeHknamypa. Msomepusi. @usuyeckue u xumuyeckue ceolicmeaa. «CmpoeHue
29 | lNonydyeHue.llpumeHeHue. 2/24 | 2/20 gopmanbOeaudar,
«Ceolicmsa
anb0eaudos»
CamocmosimenbHass paboma Ne 11 TokcudyHocmb Oelicmeusi 2/92 Memoduyeckoe Cocmasumb
anb0e2udos U KEMOHO8 Ha XUB8ble Opa2aHU3Mbl nocobue KOHCriekm
JlabopamopHasi paboma Ne 7 MamepuarbHo- Cocmasumb
30 | Ceolicmea anbdeaudos 2/26 216 Memoduyeckoe omyem o
obecrieyeHue pabome

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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Kapb6oHosbie kucnombi. CmpoeHue. N'omMonoaudeckuli psio. Pa3damoyHbili [1]
31 | Knaccugpukayus. HomeHknamypa. Misomepusi. usudeckue u 2/28 | 2/22 Mmamepuarn
xumuyeckue ceoticmsa. [lony4yeHue.
JlabopamopHasi paboma Ne 8 MamepuarnbHo- Cocmasumb
32 | Ceolicmea kapboHO8bIX Kuc/iom 2/30 2/8 memoduyeckoe omyem o
obecneyeHue pabome
CnoxHble aghupbi u xupbl. CmpoeHue. omonoaudeckuli psio. lMnakam [1]
33 | HomeHknamypa. U3omepus. @usudeckue u xumu4yeckue ceolicmsa. | 2/32 | 2/24 «CroxHble aghupbl
lMony4eHue. 8 rnpupodey
CamocmosimernbHasi paboma Ne 12 CrioxHbie aghupbl 8 npupode, ux 2/23 Memoduyeckoe Cocmasumb
3HayeHue. [NpumeHeHue CrioXHbIX 3¢hupoe Ha OCHO8e ceolicmes nocobue KOHCriekm
Yenegodbi. CmpoeHue. 'omonozuyeckull psid. Knaccughukayusi. lMnakam [1]
34 | HomeHknamypa. U3omepus. @usudeckue u xumudeckue ceoticmea. | 2/34 | 2/26 «Knaccugukayus
lMony4eHue, npumeHeHue yaneso0os»
CamocmosimenbHasi paboma Ne 13 CmpoeHue, ceolicmeaa, 2126 Memoduyeckoe Cocmasumsb
rnony4YyeHUe U npumMeHeHuUe chpyKmo3sbl nocobue KOHCriekm
JlabopamopHasi paboma Ne 9 Memoduyeckoe u Cocmasumb
35 | Ceolicmea yenesodos 2/36 2/10 MamepuarbHoe om4em o
obecrneyeHue pabome
CamocmosimenbHas paboma Ne14 SHayeHue yenesodoes & xugol 2/28 Memoduyeckoe Cocmasumb
npupode U XU3HU Yesio8eKka rnocobue KOHCriekm
Tema 2.4. A3omcodepxaujue op2aHuyeckue coeQUHeHUs1 8 8 2 3 13 1-3
AmuHbl. CmpoeHue. N'omonoaudeckul psd. Knaccugukayus. lNnakam [1]
36 | HomeHknamypa. U3omepus. @usudeckue u xumudeckue ceoticmea. | 2/38 | 2/28 «CmpoeHue
lNony4eHue, npumMeHeHuUe aHuUnuHa»

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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Amurokucriomsi. CmpoeHue. 'omonozuyeckuli psio. lMnakam [1]
37 | Knaccugpukayus. HomeHknamypa. Misomepus. @usuyeckue u 2/40 | 2/30 «Csolicmea OPI1
xumuyeckue ceoticmsa. NonydeHue, npumeHeHuUe aMUHOKUCIOM»
CamocmosimenbHass paboma Ne 15 bBbuonosudeckue @yHKUUU 2/30 Memoduyeckoe Cocmasumb
bernkos rnocobue KOHCriekm
38 PeweHue 3aday 2142 | 2/32 Pa3zdamoyHbili | MIHOusudyarnbHbie
Mamepuarn 3adaHus
KoHcynbmauyusi no opaaHu4yeckol xumuu 3/3
39 | Mmozoesoe 3aHamuEe 2/44 | 2134
Umoezo 3a 2 cemecmp 44 34 10 17 64
UTOro o gucuUniyimuHE 3A roj 78 60 18 30 113

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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7. XAPAKTEPUCTUKA OCHOBHbIX BUOOBYYEEHOWU OEATENBHOCTU

CTYAEHTOB

CopepxaHue oby4eHus

XapakTepucTuka OCHOBHbIX BUAOB AeATeNbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUN)

BaxHenwune XUMn4yeckue

MOHATUA

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

OCHOBHbI€e 3aKOHbl XUMUMU

dopMynupoBaHMe 3aKOHOB COXPaHEHUS MacChbl BELLECTB U MOCTOAHCTBA
cocTaBa BeLecTB. YCTaAHOBKA MPUYUHHO-CNEACTBEHHON CBA3N Mexay
cogepXXaHMem 9TUX 3aKOHOB W HamMCaHMEM XUMUYECKMX opmyn wn
YpaBHEHWNA. YCTaHOBKA 9BOSIIOLMOHHOM CYLUHOCTM MEHAENeeBCkon W
COBpPEMEHHON POPMYNMPOBOK nepuoamyeckoro 3akoHa [.N.MeHageneesa.
O06bsicHeHNe hM3NYECKOro cMbiCnia CUMBOJSIMKM Nepuogndeckon Tabnuubl
XuMmmnyecknx anemeHtoB [.M.MeHgeneesa (HOMEpPOB aneMeHTa, nepvoaa,
rpynnbl) U yCTAHOBKA MPUYNHHO-CNEACTBEHHON CBA3WM MEXAY CTPOEHWEM
atoMa W 3aKOHOMEPHOCTSAMMU  U3MEHEHWUsI CBOWCTB QNEMEHTOB W
0bpas3oBaHHbIX UMMX BELLECTB B Nepuogax W rpynnax.

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

OCHOBHbIe Teopmun xmMmmumn

YcTaHOBKa 3aBUCUMOCTU CBOWCTB XMMWYECKUX BELEeCTB OT CTPOEHMUS
aToMOB 06pa3syloLLMX UX XUMUYECKUX SIEMEHTOB.

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

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

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

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

BaxHeulwue BelecTBa
MaTepuanbl

XapakTepucTuka coctaBa, CTPOEHUS, CBONCTB, NOSTyYEHUSs N NPUMEHEHUS
BaxHenwunx metannos (IA v Il A rpynn, aniomMuHus, xene3a, a B
€CTECTBEHHO-Hay4YHOM Mpodune un HeKkoTopbiX d-anemMeHToB) U uX
coeHEHUN.

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

AHanorMyHass xapakTepucTvka BaKHeWwWwux npeacraBuTenen  Opyrux
KIacCOB OpPraHM4eckux COeAWHEHW: MeTaHona W 3TaHona, CITOXHbIX
3chmpoB, XUpoB, Mbif, anbaeraoB (hopmanbgerngoB u auetansgervaa),
KETOHOB (aueToHa), KapOOHOBLIX KUCMOT (YKCYCHOW KUCMOTbl, [Anis
€CTEeCTBEHHO-Hay4yHOro npodung npeacraButene Apyrux  Krnaccos
KMCNOT),  MOHOcaxapuaoB  (FMOKO3bl), AucaxapuaoB  (caxaposbl),
nonucaxapvaoB (Kpaxmana W Lennionosbl), aHwnuHa, amMuUHOKWUCIIOT,
6ernKoB, UICKYCCTBEHHbIX M CUHTETUYECKMX BOJTOKOH, Kay4yKoB, NractMmacc

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

CopepxaHue oby4eHus

XapakTepucTuka oCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeUCTBUN)

Xumuyeckum
CUMBOIMKa

A3bIK n

Mcnonb3oBaHne B y4yebHOM UM  npodeccroHarnbHon
XUMUYECKNX TEPMUHOB Y CUMBOJTUKM.

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

OTpaxeHne XMMUYECKMX MPOLIECCOB C MOMOLLBIO YPaBHEHUN XUMUYECKUX
peakummn

AeATeNIbHOCTU

Xumunyeckue peakuuun

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

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

XUMHNYECKMI IKCNEepPUMEHT

BbinoOnNHeHne XMMWYECKOro 3KCrnepvMeHTa B MNOMIHOM COOTBETCTBUM C
npasunamu 6esonacHoctn. HabniogeHve, dwukcauma wn - onucaHue
pe3ynbTaTtoB NPOBEAEHHOro 9KCNnepuMeHTa

Xumunyeckas nHdopmaumsa

lMpoBegeHne CaMOCTOSATENBHOIMO MNOWCKA XUMWYECKOW WHopmaumm c
NCMNOMb30BaHNEM Pa3NNYHbIX UCTOYHMKOB (Hay4YHO-MONYNSAPHbLIX U3AaHuRn,
KOMMbIOTEPHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa).

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

PacuyeTbl N0 XMMWYECKUM
¢opmynam n ypaBHEeHUAM

YcTaHoBKa 3aBUCMMOCTM  MeXOy KayeCTBEHHOMW W KONMUYECTBEHHOW
CTOPOHaMM XMMUYECKNX OOBEKTOB M npoueccoB. PelueHne pacyeTHbIX
3a4ay no xMMuyeckum popMmynam 1 ypaBHeHUsIM

MpodmnbHoe 7]
npodeccuoHanbHo
3Hauumoe copepxaHue

OOBbsACHEHNE XMMUYECKMX ABMEHUIA, MPOUCXOAAWMNX B Nnpupode, ObiTy u Ha
Npoun3BOACTBE.

OnpegeneHve BO3MOXHOCTEN NPOTEKaHWUS XMMWUYECKMX NpeBpalleHui B
PasfnnYHbIX YCIOBUSIX.
CobGniogeHvne  npaBun
OKpYyXatoLlen cpege.
OueHka BNUSHUS XMMWUYECKOrO 3arps3HeHWs OoKpyxalolwewn cpedbl Ha
OpraHmU3M 4yenoeeka u apyrume Xmeble opraH1M3mbl.

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

9KOJ10Ir’nM4ecKkun rpamMoTHOro nosegeHua B

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

nomynarou.l,eﬁ M3 pa3HbIX NCTOYHNKOB

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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8. YHEBHO-METOANYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECIMNEYEHUE NPOIrPAMMbI YYHEBHOU ANCLUUMITUHBI «XUMUA»

Hanu4yne nomeweHun: Ne 1413 kabnMHET XMMuun.

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenu anga yyebHoro npouecca.

CpeqactBa 0byyeHus: [locka knaccHas, HarnsagHble nocobusa (cxembl, Tabnuubl, wa-
pPOCTEpPXXHEBbBIE MOAENN MOSIEKYI), XMMUYEeCKasa Nocyaa, XMMN4eckne peakTushbl,

aBTOPCKUM KOMMIEKT KOMMbIOTEPHbIX NPe3eHTaLni.

MynbTumeguiiHoe obopyaoBaHue: HOyTOyK, NPOEKTOP.

MynbTumeuinHoe obopyaoBaHue: NepcoHaribHbIN KOMMbIOTEP.

MporpammHoe obecnedeHune: Microsoft Volume Licensing Service Center, Kog co-
rnaweHuns V9002148, c¢ 30.06.2016 no 30.06.20222; JINLEH3NOHHLIN cepTudmkaT
Ne17EQO-200318-123656-303-2678 Kaspersky Endpoint Security dns 6usHeca — Pacwu-
peHHbIt Russian Edition ¢ 18.03. 2018 no 26.03.2022.

PEKOMEHOYEMAA NUTEPATYPA
Ona ctyaeHToB

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

2. EpoxuH HO.M., KoBanesa W.b., Xumusa ana npodeccuin n cneunanbHOCTEN TeX-
HUYECKOro U eCTeCTBEHHO-Hay4yHOro npodunen, [OnekTpoHHbi pecypc]: 2018 —Mockea:
Akagemus, 2018. - on-line

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

HdononHuTenbHasa nuTepartypa

1. MabpuensH O.C., Octpoymos W.I"., Cnagkos C.A., JopodeeBa H.M. MNMpakTukym:
yueb. Nocobue ana ctyan. yupexaeHui cpeq. npod. obpasosanunda. — M., 2014.

2. lNabpuenan O.C., JlbicoBa .. Xumuna. TecTbl, 3agaym u ynpaxHeHus: y4eb.
nocobue ons cTya. ydpexageHun cpeq. npody. obpasosaHus. — M., 2014.

Ona npenogaBatenen

1. ®epepanbHbit 3akoH OT 29.11.2012 Ne 273-d3 «O6 obpazosaHun B Poccuiickom
depepaummy.

2. MNpukas MuHucTtepctea obpasoBaHus M Haykn PO ot 17.05.2012 Ne 413 «O6
yTBepXaeHun cdefepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpeaHero

(nonHoro) obuiero o6pasoBaHuNA».

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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3. MNMpunkas MuHuctepcTea obpasoBaHua n Haykn PP ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B Npukas MuHuctepcTea obpasoBaHus U Haykm P® ot 17.05.2012
Ne 413 “O6 yTBepxaeHun denepanbHOro rocygapCTtBEHHOro obGpasoBaTesnibHOro
CTaHgapTa cpeaHero (nonHoro) obuero obpasoBaHnsa”».

4. Mpukasd MuHuctepctBa obpasoBaHua u Haykm PO ot 31.12.2015 Ne 1578 «O
BHECEHMM M3MEHEHUN B doedeparbHbli rOCy4apCTBEHHbIN OobpasoBaTenbHbIN CTaHAapT
cpegHero obuiero obpasoBaHns, yTBEPXKAEHHbIA NpukazoMm MuHucTepcTBa obpasoBaHus
n Haykn Poccunckon degepaumm ot 17 mast 2012 Ne413».

5. NpumepHas ocHoBHas obpasoBaTenbHasi nporpamma cpegHero obuero obpaso-
BaHWsA, ogobpeHHasa pelueHnem deaepanbHOro yd4ebHo-MeToanyeckoro o6beanHeHus no
obwemy obpasoBaHuto (MpoTokon oT 28 moHa 2016 r. Ne2/16-3)

6. NMucemo [lenapTtameHTa rocygapCTBEHHOW MOMAUTMKM B cdpepe MOAroTOBKM
paboumnx kagpos n ANMNO MunHobpHaykm Poccum oT 17.03.2015 Ne 06-259 «PekomeHaauum
no opraHusaumm nonyvyeHus cpegHero obuwero obpasoBaHus B npegenax OCBOEHUS
obpasoBaTtenbHbIX NporpamMm cpeaHero npodgeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHna ¢ y4eTom TpeboBaHun beaeparnbHbIX roCygapCTBEHHbIX
obpasoBaTerbHbIX CTaH4APTOB U NOfy4YaeMon Npodeccun Unu cneumanbHOCTU cpegHero
npoeccrnoHanbHOro obpasoBaHNA».

7. lNabpuensan O.C., JlbicoBa I'.I'. Xumusa: kHura gnga npenogasatens: y4eb.-metog.
nocobue. —M., 2012.

8. MNabpuenan O.C. un gp. Xumus gns npodeccun n cneynanbHOCTEN TEXHNYECKOTO
npodunsi (SNEKTPOHHOE NPUNOXEHUNE).

AneKTpPOHHbIe OOpa3oBaTeribHbIe pecypcChbl

1. OBC «Book.ru», https://www.book.ru

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

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

4. NspaTtenbcTtBO «JlaHby, https://e.lanbook.com
5. ONeKTpoHHO-6nbnmnoTeyHas cuctema «YHuBepcuTeTckas 6ubnunoTteka
OHnanH», https://www.biblioclub.ru
MUHTepHeT-pecypcChbl
www. pvg. mk. ru (onumnmnaga «lMokopn BopobbeBbl ropbl»).
www. hemi. wallst. ru (ObpasoBaTtenbHbI CanT A58 LUKONbHUKOB « XUMUSA»).
www. alhimikov. net (O6pasoBaTtenbHbI CanT 4N4 LWKOSbHUKOB).

www. chem. msu. su (3nekTpoHHasa 6ubnunoTeka No XMMun).

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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9. NNMAHUPYEMBIE PE3YJIbTATbI U3YHYEHUA YHEBHOIO NMPEAMETA.

KoHTponb ©  oueHka

pe3ynbLTaToB

OCBOEHUA

y4yebHOM  AUCUMNNUHBI

ocyulecTBndaeTCcd npenogasarterieMm B rpouecce npoeeaeHuna npakTny4eckmnx 3aHATUN 1”

nabopaTtopHbix paboT, TeCcTUpoBaHUS,

a TaKxe

NHOMBUAOYanNbHbIX 3a4aHUN, MPOEKTOB, UCCIea0oBaHMWNA.

BbINOJIHEHUA

oby4varowmmmncs

Pe3ynbTatbl 06y4YeHus

MpeameTHbIE

MeTanpegmeTHble,
JINYHOCTHbLIE

®opMbI U MeToAbl KOHTPOISA U OLIEHKU
pe3ynbTaToB 06y4yeHuUs

yMeTb:

Ha3blBaTb: M3yYEHHble BELLECTBa MO TPMBUANbHOW WUNn YCTHbIV " NNCbMEHHbIN

MeXayHapOAHOW HOMEHKnaType; anddepeHUnpoBaHHbI onpoc,
npoBepka BbINOSIHEHUS OOoMaLLHUX

OK1- OK9 3agaHui, obyvawolme M NpPoBEepPOYHbIE

camocTosiTeNnbHble  paboTbl,  3awuTa
nabopaTopHbIX pabor, TecToBble
3agaHusi

onpefensTb: BaneHTHOCTb W CTENeHb OKUCNeHus NCbMEHHbIN AnddepeHUnpoBaHHbIN

XUMWUYECKNX SMNEMEHTOB, TUM XMMWUYECKOW CBSA3M B onpoc, npoBepka BbINOSIHEHUS

COeQVHEHNAX, 3apsif MOHA, XapakTep cpebl B BOAHbIX OOMalUHUX  3agaHui, obydvawwme wu

pacTtBopax HeopraHN4eCckux " opraHnyeckux OK1- OK9 NPOBEPOYHbIE paboThl, 3awmTa

coeaunHeHun, oKucnuTenb " BOCCTaHOBUTENb, nabopaTtopHbIX pabor, TecToBble

NPUHALANEXHOCTb  BELWEeCTB K pasHbIM  Knaccam 3agaHus

HEeOpraHM4YeckUx 1 OpraHNYeCcknx CoeauHeHun;

XapakTepu3oBaTb: 3MIEMEHTbl MarnbiX NEepPUOAOB MO UX ofyvatolime u npoBepoyHble paboThl,

nonoxexHuto B [epuognyeckonm  cucteme  O.WN. 3awmTta nabopaTopHbIX paboT, TeCToBbIE

MeHpeneeBa; obLumne XMMUYECKMe CBOWCTBA MeTannos, 3agaHusi

HeMeTarnmnoB, OCHOBHbIX KIacCOB HeOpraHW4Yeckux u OK1- OK9

OpraHUYecKUX COEAMHEHWUN; CTPOEHWE WU XUMUYECKMe

CBOWCTBA W3YYEHHbIX HEOPraHW4YEeCKUX U OpraHUYecKux

COeVHEHUN;

OObSACHATL:  3aBUCMMOCTb CBOWCTB BELLECTB OT  MX YCTHbIN " NUCbMEHHbIN

coctaBa W CTPOEHUs, Npupody XUMMWUYECKOW CBS3U AndpdepeHLMpoBaHHbIN onpoc,

(MOHHOW KOBANEHTHOWN, MeTanIMYeckon U BOAOPOLHOW), OK1- OK9 nposepka BbINONHEHUSA [OOMaLLHNX

3aBWCUMOCTb  CKOPOCTU  XMMWYECKOW  peakuum U 3agaHui, oby4darlme 1 MNpPOBEPOYHLIE

MONIOXKEHNE XMMUYECKOrO PaBHOBECUSI OT PasfMYHbIX paboThl, 3awuTta nabopaTopHbIX paboT,

aKTopoB.; TECTOBblE 3afaHus

BbIMONHSATH XMMUYECKNI 3KCNEPUMEHT: no YCTHbIN 7 NUCbMEHHbIN

pacrno3HaBaHWIO  BaXHEWLIMX  HEOpPraHW4yeckux wu anddepeHUNpoBaHHbIi onpoc,

OpraHMyeckux CoeanHeHun; OK1- OK10 nposepka BbIMONHEHNS JOMaLLHUX
3agaHuin, 3awmTa nabopaTopHbix pabor,
TECTOBbIE 3aaHus

NPOBOANUTL:  CAMOCTOSATENbHbIA  MOUCK  XMMUYECKOWN npoBepka BbINOJIHEHUS OOMaLLHUX

nHopMauum c MCMNOMb30BaHNEM pasnuyHbIX 3aaHui, 3awmta nabopatopHbix paboT

WUCTOYHUKOB (Hay4HO-NONYNSIPHbIX n3aaHui,

KOMMNbIOTEPHBLIX 6a3 AaHHbIX, pecypcoB WHTepHeTa); OK1- OK9

MCMONb30BaTb  KOMMbIOTEPHbIE  TEXHomormM  Ans

06paboTkn 1 nepegayn XMMmM4eckon MHdopmauum n ee

npeacTaBneHus B pasnmyHbix hopMax;

CBSA3bIBATb: N3YYEHHBIN MaTepuan  CO  CBOEeW OK1- OK9

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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[NpopormkeHne

Pe3ynbTatbl 06y4YeHus

MpeameTHbIE

MeTanpe.qmeTHble,
JINYHOCTHbLIE

®opMbI U MeTOAbI KOHTPOISA U OLIEHKU
pe3ynbTaToB 06y4YeHUs

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

pellaTb: pacyeTHble 3a4ayn Mo XMMUYECKMM opmynam OK1- OK9 npoBepka BbIMONTHEHUS OOMaLLHUX

N ypaBHEHUAM; 3agaHui, 3awmTta nabopartopHbIx paboT

ucnonb3oBaTb MNPUMOBPETEHHbIE 3HAHWS U YMEHUs B

NpakTN4ecKon AeATenbHOCTU U NOBCEOHEBHOW XN3HN:

e ang obbAcHeHUs XUMUYECKNX SIBINEHUN,

NpoucxXoaaLmx B npupoae, 6bITy U Ha NPon3BOACTBE;

* onpegeneHnst BO3MOXHOCTU NPOTEKAHUSA XUMUYECKNX

npeBpalleHMn B pasfu4HbIX YCIOBUSAX W OLEHKM WX

nocneacTeum;

*  3KONIOrM4ecKu rpaMoTHOro noBeaeHns B

OKpy>KatoLLen cpeae; OK1- OK9

* OUEHKM  BMUAHUSA  XMMWYECKOr0  3arpsi3HeHus

OKpy>KatoLLen cpefbl Ha OpraHvM3m 4enoBeka W apyrve

XWUBbIE OPraHN3Mbl;

* ©es3onacHoro obpalleHus C roprYUMMN 1 TOKCUYHBIMA

BelllecTBaMM 1 nabopaTopHbIM 000pyAOBaHMEM;

*  MNPWUroTOBMNEHWNS PAcCTBOPOB 3aJaHHOM KOHLUEHTpaLun

B ObITY U HA MPON3BOACTBE;

*  KPUTUYECKOW OLEHKM [OCTOBEPHOCTM XUMMUYECKON

nHOpMaLMK, NOCTyNaroLLEen U3 pasHbiX MCTOYHUKOB.

BaXHenLwwme XMMUYeckne NOHATUSA: BELLECTBO, npoBepka BbINOSIHEHUS OOoMaLLHUX

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

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

N30TOMbl, XMMNYECKasA CBSA3b, ANEKTPOOTPULATENBHOCTb, camocTosiTenbHble paboTbl, TecToBble

BaNeHTHOCTb, CTENEeHb OKUCIEHUS, MOMb, MOMsipHas 3aaHusi, OTYETbI MO CaMOCTOATENbHbIM

mMacca, MoOrnsipHbIi 00bem ra3oobpasHbiX BELLECTB, paboTtam

BELECTBa  MOMNEKYNSAPHOr0O U HEMOIEKYNSAPHOro OK1- OK9

CTPOEHWs, pPacTBOpPbI, 3MNEKTPONUT U HESNEKTPOMNWT,

3NEKTpoONUTMYECKas  guccoumaumsi, OKUCIUTENb U

BOCCTAQHOBWUTENb, OKWACMEHME U  BOCCTaHOBIEHUE,

TennoBon 3ekT peakuun, CKOPOCTb XMMUYECKOMN

peakumu, KaTanus, XMMU4ecKkoe paBHOBecHe,

yrnepoaHbli  CKener, dyHKUMOHanbHas rpynna,

N30Mepusl, roMororus;

OCHOBHbIE 3aKOHbl XMMUWN: COXPaHEHNs1 MacChbl BELLECTB, npoBepka BbINOJTHEHUS OOMaLLHUX

MOCTOSIHCTBa COCTaBa BellecTB, [lepMognyeckuin 3akoH OK1- OK9 3agaHui, 3awwmTa nabopaTopHbix paboT

0.U. MeHgeneeBa;

OCHOBHble  TEOPUMM  XMMUW;  XMMUYECKOW  CBA3M, npoBepka BbINONTHEHUSI OOMaLLHUX

3NeKTPONUTUHECKON avccouunaumu, CTPOEHWS 3a@aHuil,  XUMWUYECKME OVKTaHTHI,

OpraHNYecKMX 1 HeopraHMYECKNX COEANHEHWN; OK1- OK9 ggxfc‘:?;ﬁznmue n paGOTSFoieeFé?:::z
3a0aHnsi, OTYETblI MO CAMOCTOSITENbHBLIM
paboTtam

BaXHeNliMe BelecTBa W Martepuanbl: BaXHewwue OTYETHLI MO CaMOCTOATENbHBIM paboTam,

MeTannbl W ChnaBbl; CepHasl, CoINsiHasi, as3oTHast wu NoAroToBka M 3awuta pedepaton

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

KMCNOPOA, ranoreHbl, LEenoYHble MeTansbl; OCHOBHbIE, v/ camMocTosTenbHbIX paborT;

KACNOTHblE U aMdOTepPHble OKcuAabl W MOPOKCUAbI, v' nabopaTopHbIX paborT;

LLernoYn, YIMEeKUCTTbIA 1 YrapHbI rasbl, CEPHUCTLIN ras, v/ TemMaTU4ecKux TECTOB;

aMMunak, BoAa, NMPUMPOAHbIN ra3, MeTaH, 3TaH, J3TWIEH, OK1- OK9 v' XMMWYECKMX OUKTAHTOB;

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

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

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

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

nonucaxapugbl (Kpaxman W Uennnosa), aHwunwvH,
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