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1. NOACHUTENIbHASA 3ANUCKA

Mporpamma  obuwieobpa3oBatenbHONn  yyebHOM  gucuMnAnHbl  «XUMUA»
npegHasHayeHa pOna u3yvyeHuss B oOpa3oBaTesNbHbIX OpraHM3aumsx, peanuayowmx
obpa3oBaTenbHy0 NporpaMmmy cpegHero obuiero obpasoBaHus B nNpegenax 0CBOEHUA
OCHOBHOW npodyeccnoHanbHon obpazoBatenbHon nporpammbl CIMO (OrMOI CrO) Ha
6a3e ocHOBHOro obuiero obpaszoBaHns Npu NOArOTOBKE CMNeLmanMCcToB CpegHero 3BeHa.

lMporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIOC cpepHero obuiero
obpa3oBaHusA, NpeabsBAsieMbIX K CTPYKType, COAEpPXaHUI0 U pe3ynbTaTamM OCBOEHUS
y4yebHOM ANCUMNIIMHBI, C y4YeToMm [lpumepHOM OCHOBHOM 06Leo0bpa3oBaTeNbHOM
nporpamMmmbl cpegHero obuero obpasoBaHus.

CopepxaHue nporpammbl 06Leobpa3oBaTenibHON Y4eOHON ANCUUNINHDI
«XUMUS» HaNpaBfeHO Ha AOCTUXEHME CNeayoLmX Lenen:

- hopMmupoBaHme y obyyaloLmMxXca YMEHMA oLeHMBaTb 3HAYMMOCTb XMMNYECKOro
3HaHUA ONS KaXO0oro YenoBeka;

- (bopMmupoBaHue  nNpeacTaBAeHUMA: O  XMMMYECKON  COCTaBnAOLLEN
€CTECTBEHHOHAY4YHON KapTWMHbI MUpa, PONN XUMUU B MO3HaHUWN SIBIIEHUA NPUPOAbI, B
(hOPMUPOBAHUN MbILLNEHUS N KYNbTYPbl JIMYHOCTU, €€ PYHKLMOHANbHON FPaMOTHOCTH,
HeobXxoAMMON ANs pelleHus NpakTUYecKMx 3agay U 3KONorm4yeckm 0O6O0CHOBAHHOrO
OTHOLLEHUS K CBOEMY 340POBbI0 1 MPUPOAHON Cpeae;

- pa3BuTME y obyyalolmMxca YyMeHU pasnuyaTtb akTbl U OLEHKU, CpaBHMBaATb
OLlEHOYHbIE BbIBOAbBI, BUAETb UX CBA3b C KPUTEPUAMM OLIEHOK U CBA3b KpPUTEPUEB C
onpeneneHHon CMCTEMON LieHHOCTen, bopMynMpoBaTb U 060CHOBbLIBaTb COOCTBEHHYHO
NO3ULMIO;

- npuobpeTeHne obyydalwWMMNCA ONbiTa pPa3HOOOpa3HOW OeATEeNbHOCTMH,
NO3HAHNA M CaMOMO3HaHUSA; KMOYEBbLIX HaBbIKOB, UMEKLLINX YHUBEPCASIbHOE 3HaYeHne
ANS pa3nMyHbIX BUOOB AEATENbHOCTM (HAaBbIKOB pelueHus Npobnem, NpUHATUSA peLleHuni,
noucka, aHanumsa n obpaboTkm MHPOPMaLUUN, KOMMYHUKATUBHbLIX HaBbIKOB, HaBbIKOB
N3MepeHnn, CoTpyaHU4ecTBa, 6esonacHoro obpalleHns ¢ BewecTBamMmmn B NOBCEAHEBHOM
XWU3HN).

2. OBLUAA XAPAKTEPUCTUKA

OcHOBHbIMM MNpobneMamMn XMMUKN ABASKOTCSA M3YyYEeHWe cocTaBa U CTpPOEeHUus
BELLECTB, 3aBWCMMOCTM WX CBOWCTB OT CTPOEHUS, KOHCTPYyMpPOBaHWE BELLECTB C
3alaHHbIMX CBONCTBaAMM, UCCeAOBaHNE 3aKOHOMEPHOCTEN XUMNYECKUX NPEBpPALLEHNI
U nNyTen ynpaBneHna uMMU B LeNax MnoslyYeHUs BeLllecTB, MaTepuasioB, 3HEpPruwu.
CopepxaHne gucuMnivHbl CTPYKTYPUPOBAHO MO NATU 6rokam: meToabl MO3HaHWUsS B
XUMUUK; TEOPETUYECKNE OCHOBbI XMWKN; HEOPraHMYecKasa XUMUs; opraHnyeckas XmmMmus;,
XUMUSA N XN3Hb.

B ocHOBY nporpammbl NOMOXEH NpUHLMN pa3BuBatoero obyyeHus. Nporpamma
onupaeTcsa Ha maTtepuan, nlyveHHol B 8-9 knaccax, NOSTOMY HEKOTOpbIE TEMbI Kypca
paccMaTpuBaloTCA NOBTOPHO, HO yXXe Ha 6oree BbICOKOM TeopeTU4YeCckoM ypoBHe. Takon
nogxoa No3BonsieT yrnybnaTb M pasBuMBaTb MOHATME O BELWECTBE U XMMWUYECKOM
npowecce, 3aKpennAaTb NPONLEHHbIN MaTepMan B aKkTUBHON NaMATU YYaLLMXCS, @ Takxe
COXPaHSATb NPEEMCTBEHHOCTb B npoLecce obyyeHus.

Mporpamma obecneunBaeT CO3HATENbHOE YCBOEHWE Y4YalLUMMMUCS BaXHEWLLMX
XUMUYECKNX 3aKOHOB, TEOPU U NOHATUI; DOPMUPYET NpeacTaBfieHne O ponn XMMnmn B
pa3BUTUN pa3HOObpa3HbIX OTpacnen NpPou3BOACTBA; 3HAKOMUT C BeLLECTBaMW,
OKpyXawwumm 4enoseka. [lpyu 3TOM OCHOBHOE BHWUMaHWE YAOENseTcs CYLWHOCTU
XUMUYECKNX peakuMi M MeTodaM MX OCYLLECTBIIeHMs, a Takxe crnocobam 3aluuThbl
OKpyXatoLen cpeapl.



Kypc xvmum ob6obuwiaer uM pacwmpseT 3HaHMA O CTPOEHMM WU CBOMCTBAx
HeopraHu4eckux BellecTB. B Hem nanaralTca oCHOBbI OOLLEN XMMUKN: COBPEMEHHbIE
npeacTaBfeHnsa 0 CTPOEHUN aToMa, NPUPoOAE U CBOMCTBAX XMMUYECKON CBSA3U, OCHOBHbIE
3aKOHOMEPHOCTM MNPOTEKAHMA XUMMYECKMX MPOLECCOB, OOLMe CBOWCTBA CIOXHbIX
HeopraHN4yecKnx BeLEeCTB, HEMETAsIOB 1 MeTasNoB, Hay4Hble NPUHLMUMNbI XUMUYECKOro
NPON3BOACTBA, HEKOTOPbLIE acrneKTbl OXpaHbl OKpYyXatowen cpeapl U psa ApYyrux Tem,
Bxoaawmux B PepepasnbHbli  KOMMOHEHT rOCySapCTBEHHOrO CTaHgapta obuiero
obpa3oBaHusA N0 XUMUMN.

B uenom yuyebHaa aucumnnuHa «Xumus», B COAEpPXaHWM KOTOPOW BeayLUUM
KOMMOHEHTOM ABMAKTCA Hay4Hble 3HaHWUS N Hay4Hble MEeTOAbl MO3HaHUA, NO3BONAET
copmmpoBaTb Yy 0OyYalLLMXCA LENOCTHYH eCTECTBEHHO-HAYYHYH KapTuMHY Mupa,
NpobyanTb Y HUX 3MOLMOHANbHO-LLEHHOCTHOE OTHOLWIEHUE K u3yvyaemMomy martepwuany,
rOTOBHOCTb K BblIOOpY AENCTBUIN onpeaeneHHoNn HanpaBneHHOCTU, YMEHNE KPUTUYECKN
OLEeHMBaTb CBOM U YyXne AEUCTBUS U NOCTYMKMN.

IOns opraHuzauum BHeayaWTOPHOW CaMOCTOATENbHOW paboTbl CTYyAEHTOB
rymMaHuUTapHoro npoduna npeacTaBfieH  MNpUMEPHbIM  nepeveHb  pedepaTos,
MHOMBUAOYaNbHbIX NPOEKTOB.

B npouecce wu3lyyeHna xummm BaxHO opmupoBaTb MHMOPMALMOHHYIO
KOMMETEHTHOCTb  oby4yatowmxca. [MoaTtomy npu  opraHu3auun  BHeayAUTOPHOMU
camocToATeNnbHOW paboTbl akKLEHTUMPYeTCs BHMMaHME OO0y4yalWmUXCa Ha MouCKe
WHOpMaLMM B UHTEPHETE, y4ebHOWN, HaYy4YHO-MOMNYNAPHON 1 cneunanbHOW nuTepaTtype
C COOTBETCTBYOLWMM O0POpMIIEHNEM U NpPeaCcTaBeHneM pe3ynbTaToB.

N3yyeHne obeobpazoBaTenbHOM y4ebHOM AUCUMNANHBI « XMMUS» 3aBepLuaeTcs
noaseneHnemM NToros B opMe 3a4eT C OLLEHKOW B paMKax NpoMeXyTOYHOM aTTecTaumm
CTyoeHToB B npouecce ocBoeHna ocHosHou OlOIM CMNO ¢ nonyyeHuem cpepHero
ob6uwero obpazosanusa (MIMCC3).

3. ONMUCAHME MECTA YYEBHOM OUCLUMNNUHbI B YYEBEHOM NNIAHE

YyebHaa gucumnnmHa «Xumusay aBnsetcsa y4ebHbIM npegMeToM Mo Bbibopy u3
obazaTtenbHON NnpegMeTHon obnactn «EctectBeHHble Hayku»y PIrOC cpepHero obuiero
obpa3oBaHus.

YyebHaa pgucumnnunHa «Xumna» udydaetcss B obuieobpa3zoBaTenbHOM LUKe
yyebHoro nnaHa OlOI ClO Ha 6a3e ocHoBHOro obuiero obpazoBaHnst C NOMy4YeHUEM
cpenHero obuiero obpasosanua MNMMCC3.

B yueb6Hbix nnaHax MMCC3 mecTo y4ebHON ANCUMNIINHBI «XUMNUSI» — B COCTaBe
obuweobpa3oBaTenbHbiX  Yy4eOHbIX AUCUMNIMH NO  Bbibopy, oOpMUpyemMbIXx u3
oba3aTtenbHbIX NpeaMeTHbix obnacten PrOC cpepHero obuwero obpaszoBaHus, Ons
cneumanbHoctn ClO «3konornyeckasa 6e30MacHOCTb MNPUPOAHbLIX KOMMIEKCOBY
coumanbHO-3KOHOMUYecKoro npodunsa npodeccuoHansHoro obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHue copepxaHus y4ebHOM AMCUMNIMHBI  «XUMUsi»  obecneymBaeT
AOCTUXEHNe 06y4yaloLLMMUC cneayowmx pesynbTaTos:

JINYHOCTHbIX:

- YyBCTBO ropgoCtm n yBaXeHuAa K UCTOpUU U OOCTUXEHUAM OTEYECTBEHHOM
XUMUYECcKom Haykun; XUMUYECKN rpamoTHOE TnoBegeHne B ﬂpOCbeCCMOHaﬂbHOIZ
neATesIbHOCTn N B 6bITy npu o6pau_|,eHM|/| C XuMn4yecknmun seectsamMmm, matepmaiamm 1
npoueccamu;



- FTOTOBHOCTb K MPOJOSIXEHM0 0Bpa3oBaHMA M MOBbIWEHUA KBanudukaumm B
n3bpaHHOM MNpodeCCMOHaNbHON AeATENbHOCTU UM OOBbEKTUBHOE OCO3HAHME pOonu
XUMMUYECKNX KOMMNETEHLNI B 3TOM,;

- YMEHMEe UCNofb30BaTb [AOCTUXEHUS COBPEMEHHON XMMUYECKOM HayKu WU
XUMMYECKNX TEXHOSOIMI ANA NOBbIWEHMNA COBCTBEHHOIO MHTENNEKTYaNbHOro pa3BuTus
B BbiOpaHHOW NpodecCcnoHanbHOM AeATENbHOCTY;

- cOPMUPOBAHHOCTb  LIEHHOCTHO-CMbICMIOBbLIX ~ YCTa@HOBOK, OTpaxatoLmx
AINYHOCTHbIE W rpaxhaHCKue no3vuum B  OEATENIbHOCTU, aHTUKOPPYNUMOHHOE
MUPOBO33peHNE, MPaBOCO3HAHNE, SKOIOMMYECKYIO KYIbTypy;

- cOPMMPOBAHHOCTb OCHOB MPaBOBOMO MbILUMIEHNA W AHTUKOPPYMUMOHHbIX
CTaHAapTOB NOBEAEHNS;

- CMNOCOBGHOCTb K OCO3HAHUID POCCUMCKON rpaxXOaHCKOW WOEHTUYHOCTU B
NOSINKYSNIbTYPHOM COLINYME;

- TONepaHTHOEe CO3HaHWe U NoBeAeHWe B MOSNUKYSIbTYPHOM MUpPE, TOTOBHOCTb U
CnocobHOCTb BECTU Ananor ¢ ApyrMMu nogbMu, 4OCTMraTb B HEM B3aMMOMNOHMMaHMA,
HaxoauTb oO6WwMe uenM u CcoTpyaHuMyaTb ANna UX [OCTUXEHUSA, CMOCOOHOCTb
NPOTUBOCTOATb noeonormm 3KCTpEMU3Ma, HaunoHannama, KceHoobuu,
ANCKPYMUHALMK NO coumanbHbIM, PENIMTMO3HbIM, PACOBbIM, HALMOHAlNbHbIM NPU3HaKam
N OpYrMM HEeraTMBHbLIM COLManbHbIM ABMEHUAM;

- pacrno3HaBaTb KOH(PMMKTOreHHble CUTyaumm n npegoTepawaTbe KOHAMKTbI 0O
UX aKTMBHOM ¢ha3bl, BbICTpamBaTb [AENOBYD M 06pa3oBaTeNbHY) KOMMYHMKALMIO,
n3beras NMMYHOCTHBIX OLEHOYHbIX CYXAEHWN.

MeTanpeaMeTHbIX:

- UICNONb30BaHMe pasNNYHbIX BUOOB NO3HABATENbHON AeATENbHOCTU U OCHOBHbIX
WHTENNeKTyasnbHbIX onepauuin (MNOCTaHOBKM 3agayn, (OPMYyNMPOBaHUS TUMOTE3,
aHanusa u cMHTe3sa, cpaBHeHusi, 0606LLeHNs, cucTemaTnaauum, BbisIBIIEHUS MPUYNHHO-
CNeACTBEHHbIX CBA3€EW, NoMcKa aHanoros, (hOpMyMpoBaHMA BbIBOAOB) AN PeLUeHUs
NOCTaBMIEHHOW 3ajayun, NPUMEHEHWE OCHOBHbIX METOAOB MO3HaHuA (HabniopeHus,
Hay4YHOro 3KCMepMMeEHTa) ANA U3YyYEeHUS PasfiMyHbIX CTOPOH XMMUYECKMX OOBHEKTOB U
npoueccoB, C  KOTOpPbIMXW  BO3HWKaeT  HeobxoguMMOCTb  CTankumBaTbCa B
npodeccrmoHansHon cgepe;

- UCMONb30BaHWEe pPasfUYHbIX WCTOYHUKOB ANs  MNOSyYEHMA XUMWUYECKOMN
WHOpMaLMK, YMEHWE OUEHUTb ee [AO0CTOBEpPHOCTb A AOCTUXEHMSI XOPOLLMX
pe3ynbTaToB B NpodeccnoHanbHon cepe;

- BNageHue s13blkOBbIMW CPeACTBaMU, B TOM YMUCIE U A3bIKOM XMMUU— YMEHUue
SICHO, JTOTMYHO M TOYHO M3naraTb CBOK TOYKY 3PEHUS, UCMOMb30BaTh afeKBaTHbIE A3bl
KOBble CcpeacTtBa, B TOM 4YUCNE M CUMBOJSIbHblIE (XMMWYECKMe 3HaKu, opmynbl K
ypaBHEHMS).

npeaMeTHbIX:

- c(bOpMMPOBAHHOCTbL NPEACTaBIEHUA O MECTE XUMNN B COBPEMEHHOW Hay4YHOM
KapTuHe Mupa; TMOHUMaHMEe ponn  XumMum B (OPMUPOBAHUK  Kpyro3opa WU
OYHKLMOHANbHON rPaMOTHOCTY YenoBeKa A5 peLleHns NpakTUYeckKnx 3apav;

- BNnafeHue OCHOoBOMonarawWwmuMm XUMUYECKUMU TMOHATUAMU, TEOPUAMMU,
3aKOHaMM 1M 3aKOHOMEPHOCTAMMW;  YBEPEHHOE  MOSfIb30BaHUE  XUMUYECKOM
TEPMUHOSIOTMEN N CUMBOJSINKOW;

- BflageHue OCHOBHbIMWM METOAAMW HAy4yHOro MO3HaHMUS, MCMNOMb3yeMbIMU B
XUMUK:  HabnaeHWeMm, OnucaHMeM, WU3MEpPEHNEM, SKCMEPUMEHTOM; YMeHue
obpabaTbiBaTb, 06BACHATL pe3ynbTaThl MNPOBEAEHHbIX OMbITOB U AenaTb BbIBOAbI;
rOTOBHOCTb U CNOCOBHOCTb MPUMEHATb METOAbI MO3HAHUSA NPU peLleHnn NPaKTUYeCKnx
3apav;

- chOPMMPOBAHHOCTb YMEHUA faBaTb KOSIMYECTBEHHbIE OLEHKM U MPON3BOAUTb
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pacyeTbl N0 XMMUYeCKUM dopMyriaM U ypaBHEHUSIM;

- BraieHne npasunamm TexXHnkM 6e3onacHoCTM Npu NCMoSIb30BaHUN XUMUYECKNX
BELLECTB;

- chopMUPOBAHHOCTb COBCTBEHHON MO3ULMM MO OTHOLUEHUID K XMMUYECKOM
nHdopmaLmm, Nony4yaeMon U3 pasHblX MCTOYHUKOB.

CTyaeHT Ha 6a30BOM ypOBHE HAY4UTCA:

- packpblBaTb Ha NpUMepax posib XMMuun B (hOpMMUPOBaAHUN COBPEMEHHOW HayYHOW
KapTWHbI MMpa 1 B NpakTUYeCKoN AeATeNbHOCTU YenoBeka, B3aMMOCBA3b MeX4y XUMUen
N OPYrMMUN eCTECTBEHHbIMW HayKaMU;

- yCcTaHaBnMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3W MeXAy CTPOEeHMeM aToMOB
XUMUYECKNX OfIEMEHTOB W MEPUOLAMYECKMM W3MEHEHWEM CBOWCTB XUMUYECKUX
3M1IEMEHTOB U UX COeMHEHN B COOTBETCTBUU C NOJSIOXEHMEM XMMUYECKMX SNNIEMEHTOB B
NnepuoanYeCcKOn CUCTEME;

- aHann3upoBaTb COCTaB, CTPOEHNE U CBOMCTBA BELLECTB, NPUMEHSASA MONOXEHUS
OCHOBHbIX XMMNYECKNX TEOPUN: XUMNYECKOIrO CTPOEHUSA OpraHn4ecknx coegnHeHnn A.M.
ByTnepoBa, cTpoeHuUss aToMa, XMMUYECKOWN CBA3U, 3MEKTPONUTUYECKON Auccoumaumm
KWUCNOT N OCHOBAHWM;

- NPUMEHATb NpaBuna cucTeMaTUYecKon MexayHapoOgHOM HOMEHKNaTypbl Kak
CpeAcTBa pasnuyeHns n naeHTUgmnKaLmm BeLwecTB o X COCTaBy U CTPOEHMUIO;

- COCTaBNATb MOJSIEKYNAPHbIE U CTPYKTYpPHble (QOPMYrbl HEOPraHMYecKux Wu
OpraHuMYyecKnx BeLLeCTB KaK HocuTenen wuHgopmauum O CTPOEeHUM BeLLecTBa, ero
CBOMCTBaxX U NPUHAASIEXHOCTU K onpeaesnieHHOMY Kiaccy COeOUHEHWM;

- 06bACHATL NpUpoAy N cnocobbl 06pazoBaHNs XMMUYECKON CBA3U: KOBaANEHTHOWN
(monApHOK, HEMNONAPHOM), WOHHOW, MeTanIM4yeckon, BOOOPOAHON - C  LENbIo
onpeaeneHns XMMmM4yeckon akTMBHOCTU BELLECTB;

- Xapaktepu3oBaTb (PU3NYECKME CBOMCTBA HEOPraHMYecKnx M OpraHny4yecKux
BELLECTB M YyCTaHaBnuBaTb 3aBUCUMOCTb (OU3NYECKMX CBOWCTB BeELWECTB OT Tuna
KpUCTanM4yeCcKon peLLeTKu;

- XapaKTepu3oBaTb 3aKOHOMEPHOCTN B U3MEHEHNN XUMNYECKMUX CBONCTB NPOCTbIX
BELLECTB, BOOOPOOHbIX COEANHEHMWI, BbICLLUUX OKCUMAOB U MMOPOKCUAOB;

- YMEeHue ycTaHaBnuBaTb 3aBMCUMOCTb CBOWCTB W MPUMEHEHUA BaXHEeNLmnx
OpraHN4yecKnx COeAUHEHMA OT UX XUMMUYECKOro CTPOeHusi, B TOM u4ucrne u
06yCNoBMNEHHbIX XapaKTepoM 3TOro CTpoeHus (npefernibHbIM UNn HenpeaesnbHbIM) 1
Hanuunem yHKUMOHaNbHbIX rpynm;

- YMEHME ONNCbIBaTb KOHKPETHbIE XMMUYECKUE peakLmun, YCII0BUS X NPOBEAEHNS
N yrnpaBneHnsa XMMU4ecKuMn npoLeccamu;

- yCTaHaBnuMBaTb 3aBUCUMOCTb PeakKLUMOHHOM CrMOCOBHOCTN OpraHU4YecKux
COeAMHEHN OT XapakTepa B3auMHOro BJIMAHUA aTOMOB B MOJSEKynax C Uenblo
NPOrHO3MpPOBaHNA NPOAYKTOB peakuuu;

- yCTaHaBnMBaTb 3aBUCUMOCTb CKOPOCTU XMMMWYECKOM peakumMm U CMeLLeHUs
XUMNYECKOrO paBHOBECUA OT pas3fiMyHbIX (PakTOpOB C UEenbio  onpeneneHus
ONTMManbHbIX YCNOBUA NPOTEKAHUS XMMNYECKUX NPOLLECCOB;

- NPUBOAMTL NPUMEPbI OKUCINTENBHO-BOCCTAHOBUTESbHbLIX peakuui B npupoae,
NPOM3BOACTBEHHbIX MpoLeccax U XU3HeaeAaTeNlbHOCTU OpraHN3MOoB;

- NPOBOANTL pacyeTbl HA OCHOBE XUMMUYECKUX (POPMYI U YPaBHEHUIN XUMUYECKUX
peakuun C UCMNofb30BaHMEM (PUINYECKMX BENUYMH, XapaKTepusylLwmnx BellectBa C
KONMYECTBEHHOW CTOPOHbI: Macchl, 06beMa (HopMarnbHble YCIOBUS) ra30B, KOIMYecTea
BELLLECTBA; UCMOMb30BaTb CUCTEMHbIE XMMUYECKUE 3HAHUSA OIS NPUHATUA peLleHun B
KOHKPETHbIX XU3HEHHbIX CUTYaLUsIX, CBA3aHHbIX C BELWECTBAMN U UX MPUMEHEHUEM;

- XapakTepusoBaTb 00LiMe CBOWCTBA, MONy4YeHWE N MPUMEHEHUE MU3YYEHHbIX
KnaccoB HEOpPraHUYeCKNX 1 OpraHN4yecKnx BELECTB U UX BaXHENLWNX npeacraBuTenen;
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- onpepenATb UCTOYHUKU XUMWYECKOWN MH(OopMauuun, nosiydatb €€, NpoBOAUTb
aHanus, u3rotaenmeaTb MHAOOPMALMOHHBLIA NPOAYKT N NPeAcTaBnsTb €ro;

- KPUTUYECKN OLEHUBaTb M UHTEPrNpeTUpoBaTb XUMMUYECKYI WH(OopMauuio,
coAepXaluyocs B coobLLeHMAX CpeacTB MaccoBon nHgopmaumm, pecypcax MHTepHeTa,
HaY4YHO-MOMYNAPHLIX CTaTbAX C TOYKU 3PEHUA eCTEeCTBEHHOHay4YHOW KOPPEKTHOCTU B
Lenax BbISIBNEHUA OLWMOOYHbIX CYyXAEHUA U POPMUPOBAHUA COBCTBEHHOWN NO3ULMK;

- yCTaHaBnvMBaTb B3auMMOCBA3M MeXAy (paktamum u Teopuen, NpUYMHOM U
cneacTtBMemM npu aHanuse npobnemMHbix cuTyaumi M 0H6OCHOBaAHWM MNPUHUMAEMBbIX
peLleHnin Ha OCHOBE XMMNYECKUX 3HAHUN;

- YyMeHme nonb3oBaTbCA 06s3aTefNlbHbiIMM CNPaBOYHLIMM MaTepuanamu
(nepmnoanyeckon cuctemonm xmmmdeckux anemeHtos . . MeHpeneeBa, Tabnuuen
pacTBOPUMOCTU, INEKTPOXUMUYECKUM PALOM HanNpsXkeHUn MeTansioB, psaaom
3NEeKTPOoOTPULATENBHOCTN) AJ1S XapaKTEPUCTUKN CTPOEHUs, COCTaBa U CBOMCTB aTOMOB
XUMUYECKUX 3neMeHToB |—IV nepnoaos n o6pa3oBaHHbIX UMW NPOCTbIX U CAOXHbIX
BeLlecCTB;

- NPOrHO3MpoOBaTb CBOMCTBA HEN3YYEHHbIX BELLECTB N0 aHanorMm co CBOMCTBamMu
N3YYEHHbIX HA OCHOBE 3HAHNA XMMUYECKNX 3aKOHOMEPHOCTEN;

- CaMOCTOATENbHO MNPOBOAMTL XMMWUYECKUA 3IKCMEPUMEHT WU Habnwoaatb
OEMOHCTPALMOHHBIN 3KCMEPUMEHT, (UKCUpoBaTb pe3ynbTaTbl U AenaTb BbIBOAbI U
3aKnYeHna No pesynbtaTtam;

5. COOEPXXAHWE PABOYEN MPOrPAMMbI

BBepneHune
HaydHble MeToAbl MO3HaHMA BELWEeCTB W XUMUYECKUX ABneHun. Ponb
9KCNepuMeHTa N Teopum B XuMmnn. 3HavyeHne xmmum npu ocsoeHun npodgeccun Cro um
cneunanbHocten CIO counanbHO-3KOHOMUYECKOro npocuna npodeccrmoHanbHOro
obpas3oBaHus.

1. OpraHnyeckasa xmumums

1.1. NMpepgmeT opraHM4yeckom xXummun. Teopusa CTPOEHUA OpPraHNYeCcKnX
coeAVHeHUNn

Mpeametr opraHuyeckom xmmuu. [loHsTME 00 OpraHM4YecKkoM BeLLEeCTBE U
OpraHN4yeckom XuMuun, e€ pasBuTME U 3HAYeHUe B MOSIyYEeHUU HOBbIX BELLECTB U
MaTepuarnos.

Teopusa cTpoeHuss opraHuyeckux coeaumHeHun A. M. bBytnepoBa.
Mpepnocbinkm co3gaHna Teopun ctpoeHnsa. OCHOBHbIE MOMOXEHNSA TEOPUN CTPOEHNS A.
M. ByTnepoBa. XMMnyeckoe CTpOeHMEe U CBOMCTBA OpraHMyeckmnx sewecTs. [NoHaTne 06
N30Mepun, BaNeHTHOCTU, TOMOSIOTMYECKOM psAAe M FOMOJSIOTMYECKON pPa3HOCTMW.
CTpyKTYypHbIE (POpMYSibl — MOMHbIE U COKPaLLEHHbIE. [TpocTble (0OauHapHbIE) U KpaTHbIe
(OBOWHbIE N TPOWNHbIE) CBA3MN.

Knaccudgmkauma opraHmyeckux coegmHeHmn. Knaccudmkauma opraHM4eckunx
BELLECTB B 3aBUCUMMOCTU OT CTPOEHUA yrriepogHon uenu. MNoHATue dyHKuMoHanbHou
rpynnbl. Knaccudpukauusa opraHM4ecKmx BeLwecTs o Tuny yHKLMOHANbLHOW rpynnbl.

OCHOBbI HOMEHKNaTypbl OpraHU4YeCcKMX BeLEeCTB. TpuBUarNbHble Ha3BaHUA.
PaumoHanbHaa HOMeHKNaTypa Kak npeguwectBeHHUua HomMeHknatypbl IUPAC.
Homenknatypa IUPAC: npuHumMnbl oOpa3oBaHWs  Ha3BaHUW,  CTApPLUMHCTBO
PyHKUMOHanNbHbIX rpynn, nx obo3HayeHne B npedukcax u cyddukcax Ha3BaHUN
OpraHMYecKnx BeLLecTB.

1.2 MNpepenbHbIe yrnesoaopoabl

MpepenbHble yrneBogopoAbl - ankaHbl. [loHATME 00 yrneBogopodax.
OcobeHHOCTU CTPOEHUs NpeaenbHbIX YyrneBoaoponoB. AnKaHbl Kak NpeacTaBuTenm
npegenbHbIX yrineesogoponos. MeTtaH n aTaH - npocTenwine npeacraBuTeNnn ankaHos.
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Fromonornyeckun pag n obwan opmyna ankaHos. CTpyKTypHas nsomepus (M3omepus
yrnepogHon uenu). LiuknoankaHol. HomeHknaTtypa ankaHoB. Puanyeckne cBOMCTBA.

XuMunyeckme CBOMCTBa ankaHoB. Peakuuu OKUCMEHUA, peakuun 3amelleHus
(ranoreHnpoBaHue), peakunn n3oMepusauun, peakumsa pasfoxXeHns MeTaHa, peakuus
AernapupoBaHua aTaHa, TeEpMUMYECKoe npeBpaLleHme ankaHoB, KOHBEPCUA MeTaHa.

MpumeHeHne wun cnocobbl nony4YeHus ankaHoB. O6nacTM NpuMMeEHeHUsA
ankaHoB. [NpomblwsneHHble cnocobbl NONy4YeHUs ankaHoB: MOSyYeHUe U3 NPUPOLHbIX
NCTOYHMKOB, KPEKUHI MapaduHOB, rmapupoBaHne ankaHoB. JlabopaTopHbie cnocobbl
noslyyeHna ankaHoB: cuHTe3 Biopua, aekapbokcunupoBaHue, rmMaponu3 kKapbupa
anioMuHUA.

JemoHcTpauumn

Mopenu mMonekyn MeTaHa, [ApYyrux ankaHoB, pasfuyHbiX KOHdOopmauui
UMKrorekcaHa.

1.3 HenpepenbHble yrineBoaopoAbl: ankeHbl, arnikagueHbl, ankunbl

AnkeHbl. [1pOCTPaQHCTBEHHOE CTPOEHWE MOJSIEKYSbl 3TUMEHA U asfikeHoB.
Fomonornyeckun psg u obwaa dopmyna ankeHoB. V3omepuss STUNEHOBbIX
yrneBoAopoaoB: MeXKraccoBas, YriepogHoro ckerneta, MoflIoXeHUs KpaTHOW CBA3MW,
reomeTpuyeckasd. OCoO6eHHOCTN HOMEHKIATYpbl 3TUNIEHOBLIX YrNEBOAOPOAOB, Ha3BaHMUSA
BaXHenwunx pagukanos. dusnyeckme cBOMNCTBA arkeHoB. [lonyyeHne M NpMMeEHeHue.
Peakumn pgerngpupoBaHMa U KpPeKWHra asnkeHoB. XMMUYECKMe CBOWCTBA: peakumum
rMapUpoOBaHNS, ranoreHnpoBanHua, rmgpaTaumm, OKUCIEHMA U NoNMMepu3aunn.

AnkagueHbl. [loHATME © Knaccudukauma [UEHOBbLIX YrieBogoponoB Mo
B3aUMHOMY pacrnosioXeHWI0 KpaTHbIX cBA3en B Mosiekyne. OCO6eHHOCTU 3NEeKTPOHHOIo
N NPOCTPAHCTBEHHOrO CTPOEHUSA COMPSAXEHHbIX AMEHOB. HomeHknatypa OUeHOBbIX
yrneBogopoaoB. OCOBEHHOCTU XMMUYECKUX CBOMCTB COMPSAXEHHbIX AMEHOB Kak
cneacTBue NX 3NEKTPOHHOro ctpoenmns. Peakumm 1,4-npucoegmHenus. MNMonnmepusaums
AveHoB. Cnocobbl nonyyYyeHns gueHoBbIX yrnesogoponos: pabotbl C. B. lebepesa,
aernapupoBaHue ankaHoB. [NonyyeHmne CUHTETUYECKOTO KaydyKa N pe3unHbl

AnKuHbl. ONEeKTpOHHOE M NPOCTPAHCTBEHHOE  CTpPOEHMEe  aueTuseHa.
Comonornyeckun psg n obwaa dopmyna ankuHoB. HomeHknatypa aueTuneHoBbIX
yrneesofoponos. M1I3omepua mexknaccoBasi, yrnepogHOoro ckeneta, nosioXeHus KpaTHOM
cBA3n.  Puamyeckne M XMMWYECKME  CBOWCTBA:  peakuuum  rmapupoBaHus,
ranoreHMpoBaHus, rmaporanoreHnpoBaHue, rmgpataumnm (peakuusa Kydepoa), ropeHus.
[MonyyeHne n npumMmeHeHne.

XuMmuyeckme CBOMCTBA U NpuMeHeHue ankuHoB. OCOBGEHHOCTUM peakuuii
NpPUCOeuHEHNs Mo TPOMHOW yrnepoa-yrnepogHoun ceasun. Peakumsa Kydeposa. NpaBuno
MapKoBHMKOBa MPUMEHUTENBbHO K aueTtuneHam. [loABMXHOCTb aTtoma BOAoOpoAa
(KucnoTHble cBoucTBa ankuHoB). OKUcneHne ankunHoB. [MpyMeHeHne aueTUNEeHOBbIX
yrnesogoponos. [NonueuHunaueTar.

HemoHcTpauun

Mopgenn Monekyn CTPYKTYPHbIX U MPOCTPAHCTBEHHbIX M30MEPOB asfikeHOB U
ankagMeHoB 1 ankuros.

1.4 ApomaTuyeckue yrneBoaopoabl

FoMonornyeckun psap apeHoB. beH30n Kak npeactaBuTeNlb  apeHoB.
O6pa3oBaHne apomaTmyeckon cuctembl. Fomonorm 6eH3ona, ux HoMeHknaTtypa, obuian
dopmyna. ®dusmyeckne CBOUCTBA apeHoB. [eHeTuyeckaa CBS3b YreBooOpPOAOB,
NpuHagnexaLumx K pasfimyHbiM Knaccam.

Xumunyeckne cBoucTBa apeHoB. [lonyyeHune 6eH3ona (Tpumepusauus
aueTuneHa, gernapupoBaHue ankaHoB, AervapupoBaHue LuMKroasnkaHos). [lpumepbi
peakuun 3ameLleHus: rafnoreHMpoBaHus, ankunupoBaHus (katanusatopbl Ppugens-
Kpadtca), HuTpoBaHus. Peakunmn ruapnpoBaHusa U NnpucoenmHeHusa xnopa K 6eHsony.
Peakuusa okucneHus.



OemoHcTpauun
Mogaenun monekyn 6eH3ona 1 ero roMosioros.

1.5 NMpupoaHble NCTOYHUKMU YyrneBoaopoaoB

HedTb. HaxoxaeHne B npupoge, coctaB v uU3NYECKUEe CBOWCTBA HedTw.
TonnuBHo-aHepreTMyeckoe 3HayeHne HedTu. MNpomblwneHHas nepepaboTka HedTw.
PektTudumkauna HedTH, OCHOBHble pakunn ee pas3feneHus, Ux MUCrosib3oBaHue.
BTropunyHana nepepaboTtka HedTenpoaykToB. PekTudukaums masyta npu yMeHbLUEHHOM

AasneHnn. KpekuHr HedbTenpoayKToB. ANKUNMpoBaHue HenpeaesnbHbIX YyrneBogopoaoB.
PedopmuHr HedbTenpoaykToB. KauecTBo aBTOMO6MbHOIO Tonnmea. OKTaHOBOE YNCIO.
MpupoaHbIM U NonyTHbIN HehpTAHOM ra3bl. CocTaB NPUPOAHOro rasa, ero
HaxoxaeHune B npupoge. lNpenmyLiecTsa NpMpoaHOro ra3a Kak tonnmea. XmMmu4yeckas
nepepaboTka NpUpOAHOro rasa: KoHBepcus, Nponu3. CUHTE3-ras u ero NCrnosnb30BaHue.

KameHHbIn yronb. lIckonaembld yronb: aHTpPauUWUT, KaMEHHbIN, Oypbln.

KokcoBaHue KaMeHHOro yrns. KOKCOBbIM ra3, ammMuayHas Bo[a, KaMeHHOYrosibHas
cMona, Kokc. ["a3ndukauma n katanutnieckoe rmgpupoBaHme KaMeHHoro yris.

1.6 CnunpTtbl. PeHoN

CtpoeHne u knaccudukauma cnuptoB. Knaccucpukaumss cnmptoB MNo Tuny
YyrneBoAOpOOHOrO pagukana, Yicny rmapokCusibHbIX TPynn v TUuny atoma yrnepoaa,
CBA3@HHOIO C rMAPOKCUITbHOWN rpynnon. 3NeKTPOHHOE U NPOCTPAHCTBEHHOE CTpOEHue
rTMAPOKCUNBHOWN rpynnbl. BnnaHne cTpoeHua cnvpTtoB Ha uX (PM3nYecKne CBOUCTBA.
MexmornekynapHaa BogopogHas cBA3b. [ omMonornyeckun  pag  npenenbHbIX
OLHOATOMHbIX CMMPTOB. M30Mepua M HOMEHKnaTypa ankaHoB, ux obwaa dopmyna.
Cnocobbl nosy4yeHnsa cnMpToB.

Xumunyeckme cBomMcTBa CNUPTOB. PeakumoHHaa CnocoBHOCTb MpeaenbHbIX
OfHOATOMHbIX cnupToB. CpaBHEHUEe KUCIOTHO-OCHOBHbLIX CBOWCTB OpraHW4Yecknx u
HeopraHnyeckux coeguHeHun, cogepxawmx OH-rpynny: KUCNoT, OCHOBaHWN,
aMdoTepHbIX coeanHeHun (Boabl, cnMpToB). Peakumn atepudmkaumm, gerngpataumm,
oKucrneHna. KayectBeHHas peakuusa Ha CnvpThbl.

MHoroatoMHble cnupTbl. OTaenbHble NpeacTtaBUTENN:  3TUNEHTTIMKOSb,
rMULEPVH, CNOCO6bI NX MONyYEHUs], NPAKTUYECKOE NPUMEHEHNE.

®PeHon. ONeKTPOHHOE W MNPOCTPAHCTBEHHOE CTpoeHue deHona. B3aumHoe
BNMSIHAE apOMaTUYEeCKOro Kosfbla U rMApOKCUIIbHOW FPynnbl. XMMUYECKNE CBONCTBA
deHona Kak yHKUNS ero XMMmn4eckoro cTpoeHusi. Peakuumn ¢ yyactmem 6eH30/bHOro
konbua. lNonyyeHne n npumeHeHne eHona n ero NPOM3BOAHbIX.

HemoHcTpauun

Mopenu monekyn cnnpToB 1 heHOS0B.

1.7 Anbgerngbl u KeToHbl. Kap6oHoBble KucnoTbl. CroxHbie 3upbl

Anbpgeruabl N KeToHbl. [ToHATUE 0 KAPOOHUNBbHBLIX COEANHEHNSIX. DNEKTPOHHOE
CTpoeHne KapboHUNBbHOM rpynnbl. MI3oMepusa n HoMeHKnaTypa anbAerngoB U KETOHOB.
dopmanbgerva N auetanbgerng ux CBoMcTea n usmyeckne ceomctea. XMumMmnyeckue
CBOWCTBA: peakuMnm OKUCNEHUA U BOCCTAHOBJIEHUS, KaA4YeCTBEHHble peakuuMu Ha
anbgerngHyto rpynny. lNonyyeHne n npuMmeHeHwue.

KapGoHoBble KUCNOTbI. ['OMOforMyeckun psg npenenbHbIX OAHOOCHOBHbIX
KapOOHOBbIX KUCIOT, X HOMEHKNaTypa u nzomepus. Pnsnyeckne cBoncTea kKapboHOBbIX
kncnot. MypaBbMHaa M YKCyCHast KUCMOTbl: CTPOEHUEe, hU3nYecKme M XMMudeckue
cBoncTBa (peakuus aTtepudpmkauumn, obwme ana knacca kucnot) CreapuHoBas U
ONleMHOBas KUCNOTbl KaK NpeAcTaBUTENN BbICLUMX KapOOHOBbLIX KMCNOT. Mbina kak conu
BbICLUNX KAPOOHOBbLIX KNCIOT, UX MOIOLLINE OENCTBUE.

CnoxHble 3acupbl. CTpoeHMe U HOMeHKNatypa CnoxHbix 3¢upoB. Cnocobbl
NOSNTy4YEeHNS CIOXHbIX 3(PNPOB. XMMUYECKNE CBONCTBA U MPUMEHEHNE CITOXHbIX 3(p1POB.
XKupbl Kak crnoxHble 3cupbl ramuepuHa. XMMuyeckme CBOWCTBA XUPOB: MMAPOSM3,
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OMblneHne, rmapupoBaHue. bruonorunyeckasn ponb XnpoBs, X UCNONb30BaHME B BbITy 1
NPOMBILLMIEHHOCTMW.

HdemoHcTpauun

O6bemMHble MOAENnM MOMEKys anbAernaoB U KETOHOB, KApbOHOBbLIX KUCMOT U
XWNpOB.

1.8 YrneBoabl

NMoHatTne 06 yrneBogax. Knaccudpukauma yrnesogos. MoHO-, an- nu
nonucaxapuipl, NpeacTaBUTENM Kaxaomn rpynnbl yrneBofos. [ioKo3a Kak NpocTenwmnmn
MoHocaxapua,. Caxapo3a Kak NnpeactaBuUTeNlb AucaxapuaoB. Kpaxman un uenntonosa Kak
npupoaHbie nonumepbl. CTpoeHne M dusnveckne cCBOMCTBa. XMMUYECKME CBOMCTBA
rNIOKO3bl: OKWUCIIEHNWE aMMUayHbIM pacTBOPOM okcupaa cepebpa(l), BoccTaHOBREHME,
O6poXeHne rnKo3bl. XMMUYECKMe CBOWCTBA Kpaxmana: rmaposiM3 u KadecTBeHHas
peakumsa ¢ nogom. bruonormyeckas posnb yrneBoaoB, X 3HAYEHNE B XMU3HU YeroBeKa U
obLlecTsa.

1.9 AsoTcoaepxalime opraHn4eckue coefuHeHns

Knaccudmkauma um nsomepus ammHoB. [NoHATME 006 amuHax. [lepBuyHble,
BTOPUYHbIE U TPETUYHbIE aMWHbI. Knaccudukauna aMmmMHOB Mo TUNY YrneBoAopOaHOro
pagukana v 4ucny ammHoOrpynn B Mornekyne. [fomonornyeckne pagbl npenernbHbIX
anudaTnyeckmx U apoMaTUyeCcKux aMmHOB, N3OMEPUA U HOMEHKNaTypa. AMWHbI Kak
OpraHuyeckne OCHOBaHWUA, UX CPpaBHEHME C aMMWAKOM W APYrMMU HeopraHuyecKumu
ocHoBaHnAMU. CpaBHEHNE XUMUYECKMX CBOMCTB anudatuyeckmx U apomMaTuyecKux
amnHoB. Obpa3oBaHMe amMuaoB. AHUNNHOBBLIE KpacuTenu. MNMoHATME O CUHTETMYECKUX
BOJIOKHaXx. [lony4yeHne n npumeHeHue.

AMunHokucnoTbl. MNMoHaTMe 06 aMMHOKUCNOTaX, UX Krnaccudgukauma n CTpoeHue.
Ontnyeckasa naomepusa aMMHOKUCIIOT. HOMeHKnaTypa aMMHOKUCNOT. [1BONCTBEHHOCTb
KMCNOTHO-OCHOBHbIX CBOMCTB aMUHOKUCIOT U €€ NpuUYmnHbl. BunonapHble noHsl. Peakummn
KoHaeHcaumn. [lentuaHas cBA3b. [lonlyyeHMe aMUHOKUCIIOT, UX MPUMEHEHWe W
B6uonornyeckas yHKLMSA.

Benkun. benku kak npupoaHble nonvmepsl. [lepBuyHasn, BTOPUYHaNA, TpETUYHANA U
YeTBEpPTMYHAA CTPYKTYpbl 6enkoB. PubpunnapHble 1 rnobynapHbie 6enku. Xumuyeckme
cBoncTtBa 6enkoB: ropeHwe, AeHaTypauusi, MOPONM3, KayeCTBEHHble (UBETHbIE)
peakumn. buonornyeckme pyHKUUN 6€NKOB, NX 3HaYEeHNe. Benkn Kak KOMMOHEHT MULLN.
Mpobnema 6enkOBOro ronofgaHns n NyTn ee peLLeHuns.

A3oTcoaepxalluue retepoumKnmyeckme coegnHeHusi. HyknenHoBble KUCNOThI.
HyknenHoBble KUCNOTbI Kak npupogHble nonumepsl. MNMoHatne JHK n PHK. CtpoeHue
IOHK, ee nepeuyHas n BTopmyHas ctpyktypa. Pennukauna JHK. OcobeHHOCT CTpoeHus
PHK. Tunbl PHK 1 nx 6uonorunyeckne yHkumn. NoHATHME 0 TpOUYHOM Koae (KOLoHe).
BrnocnHTe3 6enka B X1BON KneTke.

1.10 Buonornyecku akTUBHbIe COeaANHEHUS

ButamuHbl. MoHATME 0 BUTaMunHax. Mx knaccudmkaums n obosHayeHne. Hopma
notpebneHunsa ButammHoB. BogopactBopumbie (Ha npumepe BuTammHoB C, rpynnbl B un
P) u XxwupopactBopumble (Ha npumepe ButammHoB A, D wn E). ABUTaMUHO3bI,
rTMNepPBUTaMUHO3bI U TMNOBUTAMUHO3bI, NX NPOMNakTuKa.

FopmOHBbI. MoHATME O ropMoHax Kak OWMONOrMyeckun akTUBHbLIX BELLECTBAX,
BbIMNOSIHAKOWMNX  SHOOKPUHHYKD  perynaumio  XU3HeOeATeNbHOCTU  OpraHUM3MOoB.
Knaccudgukauma ropMoHOB: cTepoufbl, NPOM3BOAHbIE aMUHOKUCIIOT, NonunenTuaHbie u
6enkoBble ropMoHbl. OTaenbHble NpeacTaBUTENW: 3CTPAANON, TECTOCTEPOH, UHCYSINH,
aZipeHarnuH.

lNekapcTtBa. lMoHATME O NekapcTBax Kak XMMmoTepaneBTMYEeCKUX npenapaTtax.
KpaTkne wuctopuyeckne cBefeHUs O BO3HUKHOBEHWW W Pa3BUTMM XMMWUOTEPANuu.
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AHTUBNOTUKK, X KNaccudukaLmsa no CTPOEHMo, TUNY 1 CNeKTpy AencTBusA. besonacHble
Cnocobbl MPUMEHEHUS, NiekapcTBEHHbIE (DOPMBbI.

1.11 UcKyccTBeHHbIe U CUHTEeTUYECKue Nonmmepbl

Monumepbl. OCHOBHbIE MOHATUA XUMWU BbICOKOMOJSIEKYNAPHbBIX COeANHEHWUN:
MOHOMEpP, TMONMMep, CTPYKTYPHOE 3BEHO, CTEMNEeHb MNoNMMepusauumn, CcpeaHas
MonekynsapHasa macca. OCHOBHble METObl CUHTE3a BbICOKOMOJEKYNSAPHbBIX COEOUHEHUI
— nonuMepusaums 1 nonnkoHaeHcaums. Knaccngukaumsa nonumepos. ICKyCcCTBEHHbIE
nonMMmepsbl: Lennynouna, aueTtaTHbIN WWENK, BUCKO3a, uennodat. Nnactmaccel. BonokHa.

CuHTeTnYeckmne nonumepsbl. lNonnmepunsaums 1 NONMKOHAEHCaAUMA Kak cnocobbl
nonyyeHna nonumepoB. CuHTeTudeckme Kayyyku. [lonuctmpon, TedsioH WU
NONMBUHUAXIIOPUA, Kak npeacTasutenu nnacrmacc. CUHTETUYECKUE BOSIOKHA: KarpoH,
HEWsoH, KeBnap, NaBcaH.

2. O6Lwasn n HeopraHM4yecKkas XMmMus
2.1 Xummna — Hayka o BeljecTBax

CoctaB BewectBa. Xumuyeckme anemeHTbl. Cnocobbl CyLLeCTBOBaHUSA
XUMUYECKNX SNIEMEHTOB. aTOMbl, MNPOCTble WU CINOXHble BewecTBa. BeulecTtsa
NOCTOAHHOIO U NEPEMEHHOI0 CocTaBa. 3aKoH NOCTOAHCTBA COCTaBa BelwlecTB. Bewectsa
MONEKYNAPHOro N HEMOSEKYNAPHOIO CTPOEHWS.

M3mepeHue BewecTBa. Macca aToMOB 1 Monekysn. ATOMHas eanHmla Macchbl.
OTHOCUTENbHbIE aTOMHAst U MofeKynsipHaa maccbl. KonnyecTBo BeLWEeCTBa U eOUHULbI
ero namepenus. Yucno Asoragpo. MonapHasa macca.

ArperaTtHble COCTOSIHUA BellecTBa. TBepaoe (Kpuctanimyeckoe n amopgHoe),
Xungkoe n razoobpasHoe arperaTHble COCTOSIHMSA BellecTBa. 3akoH ABoragpo U ero
cnepcTteuna. MonspHbin 06bemM BewecTB B ra3oobpa3HomM cocTossHUN. O6beanHEeHHbIN
rasoBbli 3aKOH 1 ypaBHeHUe MeHaeneesa— KnanenpoHa.

Cmecu BewecTB. Paznuuna mexay cMecamMm 1 XMMUYECKUMU COEANHEHUAMM.
MaccoBas n 06 bemMHas 405 KOMMNOHEHTOB CMECH.

2.2 CtpoeHue aToma

CocTtaB aTtoMHOro ssapa. HyknoHbl: MPOTOHbI U HENTPOHBLI. VI30TOMbI U HYKNUAbI.
YcTonumBocTb saep. [BoMCTBEHHAA NpUpoaa aNeKTpoHa.

AnekTpoHHaas ob6ono4yka aTtoMoB. [loHATME 06 3NEKTPOHHOM opbuTann u
9NIeKTPOHHOM ob6nake. KBaHTOBble 4ucna: rnaBHoe, opbuTtanbHoe (noboyHoe),
MarHuTHoe W cnvHoBoe. PacnpepeneHne 3neKTPOHOB MO 3HEPreTUYECKUM YPOBHSM,
NnoaoypoBHAM U opbutanaM B COOTBETCTBMM C MNPUHLMNOM HaWUMEHbLUEW 3HEpPruu,
npuHuunom [laynu. OnekTpoHHble KOHUrypauum aTOMOB XUMUYECKUX IIIEMEHTOB.
MpuHUMN HauMMeHblen 3Heprun. BaneHTHble BO3MOXHOCTM aTOMOB XMMUYECKUX
9N1IEMEHTOB. JNEKTPOHHas Knaccuukaums XMMUYECKUX ISfIEMEHTOoB: S-, p-, d-
anemeHTbl. [locneaoBaTenbHOCTb 3aMONMHEHMA ANEKTPOHAMWN SHEPreTUYECKNX YPOBHEN
1 NoAypoOBHEN aTOMOB.

OemoHcTpauun

Mogaenu opbutanen pasnmyHon opMbi.

2.3 Nepuopgnyeckunn 3akoH u MNeprnoaunyeckana cucteMa XMMMYECKUX 3NIEMEHTOB
O. N. MeHaeneeBa

MepuoanyeckMn 3akOH U CTpoeHue artoma. V3yyeHue onpegenexHuii:
nepuoamnvyecknin 3akoH, nepwopn, rpynna. Buabl noarpynn WN3otonbl. CoBpemeHHoe
NOHATUE XMMUYECKOro 3nemeHTa. CoBpemeHHasa ¢opMynupoBka [lepruoanyeckoro
3akoHa. [eproanyeckas cuctema n ctpoeHne atoma. Pn3myecknim CMbICN NOPSAKOBOro
HOMepa 3N1EMEHTOB, HOMEPOB rPynnbl U Nnepnoaa. 3aKOHOMEPHOCTU U3MEHEHUSA CBONCTB
XUMMYECKNX INIEMEHTOB M 06pasyeMbiX UMM NPOCTbIX U CNOXHbIX BELLECTB MO rpynnam
n nepuogaMm. [NpuUUUHBLI U3MEHEHUA MeTanIMYeckKMx U HemeTansIMyecKnx CBOWUCTB
3/1IEMEHTOB B rpynnax n nepuoaax, B ToM ymcne 6onblunx n ceepxbonbLlumx. 3HavyeHune
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lMepuoguyeckoro 3akoHa u [lepnoanyeckon CUCTEMbI XMMUYECKUX anemeHToB [. WU.
MeHnpeneeBa ansa pa3BuTUsS HayKuU U MOHUMaHUS XMMNYECKOWN KapTWHbI MUpa.
2.4 CTtpoeHue BelecTBa

MoHATME O XMMMYecKOM CBA3UN. TuUnbl XMMUYECKUX CBA3EN: KOBAasreHTHasd,
WOHHas, MeTannmMyeckas n BogopoaHas.

KoBaneHTHas xummuyeckas cBsi3b Buabl KoBaneHTHOM CBA3U (NonspHas u
HenonsapHasl). [Ba MexaHu3ma o06pa3oBaHUA CBA3U. OOMEHHbIA W OOHOPHO-
akuenTopHbIn. OCHOBHbIE NapamMeTpbl 3TOro TUNa CBA3W: AJZIMHA, MPOYHOCTb, Yron CBA3U
unn BaneHTHbin yron. OCHOBHble CBOWCTBA KOBASIEHTHOW CBSA3U: HACbIWEHHOCTb,
nonApn3yemMocTb U NpoYHOCTb. Cnocob nepekpbiBaHWUS 3NEKTPOHHbIX opbuTtanen u
Knaccudukauma KOBaneHTHbIX CBA3eN No 3ToMy npu3Haky. KpaTHOCTb KOBaNEHTHbIX
CBA3EeN M Knaccuukaums ux no 3ToMy MNpu3HaKy: oguMHapHble, OBONHbIE, TPOWHbIE,
NoOslyTOPHbIE.

MoHHaa xnmuyeckasa cBs3b. KpanHui criydan KOBaneHTHOW MOSsipHOM CBA3WN.
MexaHuam obpazoBaHusi MOHHOWN cBA3W. [NMpaBuna onpeaeneHns CTeneHn OKUCNEeHUs
coeguHeHnn. VoHHble KpUCTann4yeckne peLlleTKn M CBOWCTBA BELLECTB C Taknmu
KpucTtannamu. Knaccudukaumsa MOHOB NO pasnnyHbiM NpU3HaKam.

MeTtannuyeckas xumuyeckas cBsfisb. OcoObli TUM XUMUYECKOM CBA3MN,
CyLleCcTBYOWMA B MeTannax u cnnasax. Ee otnmMuma n cxoacTtBO C KOBaneHTHOW U
NMOHHOW cBA3aAMK. CBOMNCTBaA MeTannnyeckon ceasn. Metannmueckune Kpuctannnyeckme
peleTKn 1 CBOMCTBA BELLLECTB C TAKUMN KpUCTasnnamu.

BopopogHas xumuyeckasa cBfA3b. MexaHu3am obpa3oBaHua Takon cBA3u. Ee
Knaccuukaumsa: MeXMOoneKynspHas U BHYTPUMONEKYNApPHas BOLOPOAHbIE CBA3MW.
MonekynsipHble KpuUCTannuyeckne pelieTku Ans 3Toro Tuna cBAsn. Pusnmyeckue
CBOWCTBA BeLECTB C BOOOPOAHON CBA3b0. bronornyeckas posic BOAOPOAHbIX CBA3EN B
opraHu3auum CTpykTyp 6uononumepoB. BnvaHue BogopoaHoOM CBA3M Ha TemnepaTypbl
NnnaBfeHnsa N KUNEHUS BELLLECTB.

2.5 Nonumepsbl

Buabl nonvmepoB: opraHuyeckne u HeopraHudeckue. [lonyvyeHve nonumepoB
peakuMaMn nonuMMmepmsaumm U NONMKoHAeHcauuun. BaxHenwwme npepcraBuTenm
nyacTtMacc M BOJSIOKOH, UX MOSlydeHue, CBOWCTBaA U NpuMeHeHue. Buabl nnactmacc:
TEepMOonacTUyHble W TepMopeakTMBHble. Pa3HOBMOHOCTU BOJSIOKOH: MPUPOOHbIE
(XKMBOTHbIE, pacTUTENbHbleE W MUHEparbHble) U XUMUYECKUE (UCKYCCTBEHHbIE MU
CUHTEeTUYeckne): [oHATME O HeopraHM4YeckKMx nonumepax M UuX npeacraBuTenn.
CTpyKTypbl  MOMMMEPOB: JIMHEWHbIE, pPa3BEeTBfIEHHbIE W  MNPOCTPAHCTBEHHbIE.
CTpyKTypupoBaHMe MNONMMEPOB: BYNIKaHM3auust KaydykoB, nAybneHue 6enkos,
OTBEpPXAEHME MNOSIMKOHAEHCAUMOHHBIX nonuMmepoB. Knaccudgukauma nonMmepos Mo
pasnu4yHbIM Npu3Hakam. [NpMumeHeHne nnacTmacc.

2.6 [lIucnepcHble CUCTEMbI.

MoHATMe o AaucnepcHbIX cuctemax. Knaccudukauma gucnepcHbiX CUCTEM B
3aBMCUMOCTW OT arperaTHoOro COCTosiHUS ANCNEPCUOHHON cpeapbl 1 ancnepcHon gassbl, a
Takxe no pasmepy ux yactuu. 'pyboamncnepcHble CUCTEMbI: 3MYNbCUU U CYCMEH3UMN.
ToHKOQUCNEPCHbIE CUCTEMbI: KOMNIOUAHbIE (30511 U FefNn) U UCTUHHBbIE (MOMEKYNSAPHbIE,
MOJEKYIIAPHO-UOHHLIE U MOHHbLIE). Koarynauusa B KONAONAHbIX pacTBopax.

3HayeHne [OUCNEPCHbIX CUCTEM B XUBOM WU HEXMBOW npupoae U
NPaKTUYECKOWN XU3HMN YenoBeKa. OMYNIbCUM N CYCNEH3MN B CTPOUTENBLCTBE, NMULLIEBOM
N MEOUUMHCKOMW NPOMBbILIIEHHOCTN, KOCMEeTuKe. buonornyeckue, mMegumuuHCKMe Wu
TEXHONMOrn4yeckne 30Mn. 3HAYEeHMEe Trenem B OpraHuM3auuu XUBOM MaTepun.
Buonornyeckune, nuuiesblie, MEAULIMHCKUE, KOCMETUYECKNE TENN.

2.7 XumMmnyeckue peakumm
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Knaccudumkauma xummyeckux peakumm B OpraHM4eCcKkon U HeopraHM4eckom
xumumn. [loHATME O XuMmyeckon peakuuun. Peakuun, wnaywme 6e3 n3MeHeHus
KayeCTBEHHOro CocTaBa BELLECTB: annoTponusaums n nusomepusaumsa. Peakuuu, ngywme
C U3MEHEHMEM COCTaBa BELLLECTB: MO YUCIY N XapaKTepy pearmpyroLLmx n 06pasyroLLmxcs
BELLECTB (pa3noxXeHusi, COeANHEHNS, 3amMmeLLeHns, obMeHa); N0 N3MEHEHMUIO CTEMNEHEN
OKUCNEHUA 3NeMeHTOB (OKMCAUTENbHO-BOCCTAHOBUTESbHbIE U HEOKUCAUTESNbHO-
BOCCTaHOBUTESbHbIE peaKkLuun); No TennoBomy addeKTy (3K30- N IHAOTEPMUYECKHUE); MO
aze (roMo- n reteporeHHble); No Ha- nNpaeneHnto (obpaTuMblie 1 HeobpaTuMble);; Mo
MexaHu3Mmy (pagukarnbHble, MONEKYNSAPHbIE N NOHHBIE).

CKOpPOCTb XMMUYECKUX peakumn. NoHATne o ckopocTu peakuuin. CKoOpocCTb
roMo- 1 reTeporeHHon peakumu. AHeprua aktneaumm. akTopsbl, BANSAIOLLME HA CKOPOCTb
XxumMmmnyeckon peakuuun. lNpupoaa pearupyowmx BewecTs. TemnepaTtypa (3akoH BaHT-
lodpda). KoHueHTpauusa. Katanusatopbl M KaTanuid: FOMO- U TETEPOreHHbIn, KX
mMexaHuambl. Katanuzatopbl. WHrMOGMuTOpbI. 3aBUCUMOCTb CKOPOCTUM peakuuin oT
NOBEPXHOCTU CONPUKOCHOBEHUSA pearnpyoLmnx BeLLeCTB.

O6paTUMOCTb XMMUYECKUX peakuun. Xmummyeckoe paBHoBecue. [ToHATME O
XMMUYECKOM paBHOBeCUU. PaBHOBECHbIe KOHLUEeHTpaumu. JMHaMUYHOCTb XUMUYECKOrO
paBHoBecus. DakTopbl, BAMAKLWME HA CMELEHUe paBHOBECUA: KOHLEHTpauus,
AasnexHuve, temnepatypa (npuHuun e WaTenbe).

2.8 PacTtBOpbI

MoHatTne o pactBopax. DPuU3NKO-XMMMYECKad nNpuMpoaa pacTBOPEHUs U
pactBopoB. B3ammopenctsume  pacTBopuTenss WU pPacTBOPEHHOro  BeLLeCTBa.
PactBopumocTb BewecTB. Cnocobbl BblpaXxeHnsl KOHLEHTpaunm pacTBOpOB: MaccoBast
[0NA pacTBOPEHHOMO BELLLECTBA (MPOLEHTHAasA), MONApHas.

Teopusa anekTponuTnyeckon guccoumauymn. MexaHmsm guccoumaumm BeLECTB
C pasfMyHbIMU TUNAMU XMMUYECKMX CBA3eW. BKnag pycCKMX yYeHblX B pasBuUTUE
npencraBneHnin o6 anekTponutTuyeckon guccoumnauun. OCHOBHbIE MOSIOXEHMA Teopun
anekTponutnyeckon pguccoumauuun. CTeneHb 3MeKTPoNMTUYECKOM Auccoumaumm wu
dakTopbl ee 3aBUCMMOCTU. CunbHble U cpeaHune anekTponutbl. duccoumauma Boapl.
BopopoaHbin nokasartenb. Cpena BOAHbLIX paCTBOPOB 3NEKTPONUToB. Peakummn obmeHa
B BOAHbIX pacTBOpax afeKTPOSNTOB.

F'maponus Kak ooMeHHbIN npouecc. [MaponNn3 HeopraHMYeCcKMx coeauHEHUn
(conn) n ero 3HayeHue B MPAKTUYECKON [OeATENbHOCTU 4enoBeka.. [MpakTuyeckoe
NnpMMEHeHne rmgponmnsa.

2.9 OKncnnUTenbHO-BOCCTAHOBUTESNbHbIE pPeakuun. ANeKTPoOXuMmnieckKue
npoueccobl

OKkucnnTenbHO-BOCCTAaHOBUTESbHbIE peakuun. CTeneHb  OKUCIEHUS.
BocctaHoButenun un okucnutenun. OkucneHne u BOCCTaHOBNeHue. BaxHewnwwue
OKUCNUTENN N BOCCTaHOBUTENN. BoccTaHoBUTENbHbIE CBOMCTBA METANNIOB — MPOCTbIX
BewecTtB. OKMcnNuTenbHble 1 BOCCTAHOBUTENbHbIE CBOMCTBA HEMETANNIOB — MPOCTbIX
BellecTB. BocctaHoBuUTENbHbIE CBOWCTBA BELLECTB, 0O6pa3oBaHHbLIX 3NeMEHTaMu B
Hu3Wwen (oTpuuaTtenbHon) cteneHn okucneHus. OKucnuTenbHble CBOWCTBA BELLECTB,
00pa30BaHHbIX 3NemMeHTaMu B BbiClIEeN (MOMOXMUTENbHOW) CTEMNEeHUM OKUCIEHUS.
OKkucnutenbHble W  BOCCTAHOBUTENbHbIE CBOMCTBA BeLLECTB, 00Opa30BaHHbIX
3N1eMeHTaMM B MPOMEXYTOUYHbIX CTEMEHSX OKUCIIEHUS.

AneKTponu3 pacnnaBoB U BOAHbIX PAcTBOPOB 3neKTponutoB. [lpouecchl,
npoucxogsiwine Ha Katoae W aHoae. YpPaBHEHUA INEKTPOXMMMUYECKUX MNpPOLLECCOB.
OneKTponu3 BOAHbLIX PAcTBOPOB C WMHEPTHbIMWU 3NEKTpoAaMn. ONEKTPONM3 BOAHbIX
pacTBOPOB C PpaCTBOPUMbIMU 3neKTpoaamMu. lNpakTnyeckoe NpuMeHeHne anNeKTponn3aa.

2.10 Knaccudumkauums BewecTB. [pocTbie BewecTBa
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Knaccudgumkauma HeopraHmyeckmx BewecTB. [1pocTble N CMOXHbIE BELLECTBA.
Okenppl, wnx knaccudpukauma. [nppokeuabl (OCHOBaHWSA, KUcropoacoaepxatiume
KMUCNOTbl, amdoTepHble rnapokcuabl). Kucnotbl, nx knaccudgukaumsa. OCHoBaHUA, UX
Knaccudpukauma. Conun cpegHue, KUCnble, OCHOBHbIE U KOMMJIEKCHbIE.

MeTannbl. [lonoxeHne metannoB B [lepMoanyeckon CUCTEME XUMUYECKUX
anemeHToB [. V. MeHaeneeBa. OcobeHHOCTM CTPOEHUS ANEKTPOHHbLIX 060/104eK aTOMOB
metannoB. O6wue dwu3anyeckne cBonctBa MeTannoB. CnnaeBbl  MeTansos.
ONEKTPOXMMUYECKUIN PAA, HANpsiXXeHNn MeTannoB. XMMUYeCKne CBOMCTBA BaXHENLLNX
MeTannoB (HaTpUN, Kanun, KanbLmn, MarHnin, antoMMHUA, UUHK, XPOM, Xene3o, Mefb) 1
X coeguHeHnin. Baammopenctene MeTannos ¢ HeMeTannamm, BOAon, C pacTBOPMMbIMU
Kucnotamu, pactBopammu conen. Obuwme cnocobbl nonyyeHns metannoB. Kopposus
mMeTannoB. Cnocobbl 3awwmnTbl OT KOppo3uun. NpumeHeHne MeTansoB B OGbITY N TEXHUKE

HemeTtannsl. [NonoxeHne HemeTannos B [lepnognyeckon cucteme, o0CobeHHOCTH
CTPOEHMA MX aTOMOB. WX aTOMHOEe M MOSEeKynapHOe CTpPoeHne ux. AnnoTponus.
XumMmunyeckme csonctBa HemeTannoB. OKucnuTenbHble CBOWCTBA: B3aMMOAEWNCTBME C
MeTannamu, BOAOPOAOM, MEHEE 3NeKTPOOTpULaTENbHLIMU HEMETannaMmmn, HEKOTOpbIMU
CNOXHbIMK BellecTBaMn. BoccTaHOBUTENbHbIE CBOMCTBA HEMETANSIOB B peakuusix C
(PTOPOM, KMCITOPOAOM, CITOXHbIMUW BELLECTBAMN — OKUCIUTENSAMW (a30THOW U CEpPHOM
Kucnotamu u gp.).

2.11 OcHOBHbI€e KNnaccbl HeOpPraHU4YeCKUX U OpraHMYeCKMX coeanHeHUn

Kucnotbl. KucnoTobl B cBETE TEOPUN INEKTPONUTUYECKON Anccoumaummn. Kucnotbl
B CBEeTe NMpoToNUTUYECKon Teopun. Knaccmpumkauma opraHn4eckmx n HeopraHMyeckux
kucnot. Obwue cBONCTBa KMUCNOT: B3aNMOAENCTBME OPraHNYeCKNUX U HEeOpraHMYecKmnx
KMCIOT C MeTannamu, OCHOBHbIMU U aMOTEPHLIMU OKCMAAMN U TMAPOKCUAAMU, CONAMM,
co cnnptamun. Ocob6eHHOCTN CBOMCTB KOHLLEHTPUPOBAHHOW CEPHON N @a30THOM KUCIOT.

OcHoBaHusa. OcHOBaHMA B CBeTe TeOopuUU INEKTPOSIMTUYECKON AUCCOoLMaLmn.
OcHoBaHuA B cBeTe NPOTONUTUYECKOW Teopun. Knaccupukaumsa opraHu4eckmx wu
HeopraHn4yeckmx oOcHoBaHui. OOwMe CBONCTBA OCHOBaHWW: B3auMoOOeNcTBue C
KMCNOTaMu, KUCIOTHbIMU OKCUAAMU, C cConsiMu. PasnoxeHne HepacTBOPUMBIX cone npu
HarpeBaHuw.

AmdbdoTepHble opraHnyeckue U HeopraHmyeckme coegmuHeHusi. AMoTepHble
OCHOBaHuA B CBETE MPOTONIUTUYECKON TeOpUU. AMGOTEPHOCTb OKCUAO0B U MAPOKCUAO0B
nepexogHbIX MeTansoB: B3anMOLENCTBME C KUCNIOTaMU U LLenoYyamMu.

Conu. Knaccudumkauusa n xummnyeckue csonctea conen. OCo6eHHOCTU CBONCTB
Cosfien opraHN4yeCcKmMx n HeopraHM4eCcKmx KMcnoT.

FeHeTMYecKasa CBA3b MeXAy KnaccamMu OpraHM4YecKMX U HeopraHu4eckKux
coeAuHEeHUN. [ToOHATNE O FreHETUYECKOWN CBA3M U NTEHETUYECKUX pAaax B HEOPraHN4eCKon
1 opraHmyeckon xummnn. 'eHeTu4eckme psabl MeTanna (Ha npumepe Kanbuusa u xenesa),
HemeTanna (cepbl U KpEMHUS), MEPEXOAHOIO fieMeHTa (UMHKA). 'eHeTndeckne pagbl 1
reHeTU4yeckKas CBA3b B OPraHN4eckon xumuun. EGUHCTBO Mrpa BeLLecCTB.

2.13 XumMusa B K1M3HU obLlecTBa

XMMna u npoumsBOoACTBO. XMMMYECKAs MPOMbIWLMAEHHOCTb U XUMWUYECKue
TexHonormn. Cbipbe O XMMUYECKOW MpOMbIWNEHHOCTU. Bopga B XmMmuueckon
NPOMBILLSIEHHOCTU. JHEeprus A XMMUYECKOro npou3BoAcTBa. HayuyHble npuHUMnbI
XUMNYECKOrO MPOU3BOACTBA. 3aluMTa OKpyXallwen cpeabl U oxpaHa Tpyaa npwu
XumMuyeckom npounssoactese. (OCHOBHble CTaaMM XUMUYECKOro Mpou3BOACTBA.
CpaBHeHue npon3BoacTBa aMmMuaka n MetaHona.

XuMnss B CenbCKOM XO35iIMCTBe. XMMU3ALUA CEeSIbCKOro XO3dUCTBa U ee
HanpaBneHusi. PacTeHnsa n noysa, NOYBEHHbIV MOrNOLLALLIMA KOMMNEKC. YaobpeHns n
X Knaccudukauma. XuMmumyeckune cpeactsa 3awuTbl pacteHuin. OTpuuaTtesibHble
nocneacTBust NPUMEHEeHNA NecTUuMaoB 1 6opbba ¢ HUMKU. XnMn3aums XMBOTHOBOACTBA.
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Xumua u akonormsa. XmuMuyeckoe 3arpasHeHue okpyxawuwen cpegbl. OxpaHa
rmgpoccdepbl OT XMMWU4YecKoro 3arpsa3HeHus. OxpaHa no4YBbl OT  XMMUYECKOro
3arpasHeHnsa. OxpaHa aTMocdepbl OT XMMUYECKOro 3arpsidHeHus. OxpaHa dnopbl 1
dayHbl OT XMMUYECKOro 3arpa3HeHuns. buotexHonormsa n reHHas UHXeHepus.

Xumuna M noBcegHeBHas XWU3Hb 4ernoBeka. [JomalwHasa anteka. Mowuwue n
ynctawme cpeactea. Cpencrea 60pbObl ¢ 6bITOBLIMYM HacekoMbiMU. CpeacTea NNYHOM
rMrneHbl 1 KOCMETUKNU. Xumusa 1 nuwia. MapKnpoBKU YNakoBOK NULLEBBLIX U TMTIMEHNYECKNX
NPOAYKTOB U YMEHNE NX YnTaTb. IKOSOrna Xunuwia. XmMumsa u reHeTnka YenoBeka.

Tembl MHOU BuayaribHbIX MPOEKTOB

CoBpemMeHHble MeToabl 06e33apaxnBaHnsa BOAbI.

Annotponusi MeTannos.

CuHTe3 114-ro anemeHTa - TpUyMd pOCCUNCKUX (PU3NKOB-SAEPLLMNKOB.

M3oTonbl BOQOpOAA.

Ncnonb3oBaHne pagnoakTUBHbBIX U30TOMOB B TEXHUYECKUX LIENSIX.

PeHTreHOBCKOe M3ry4YeHmne n ero NCnosnib3oBaHne B TEXHUKE N MeAnLMHE.

OxpaHa okpyxatowen cpegpl OT XMMUYECKOro 3arpsisHeHus. KonuyecTBeHHble
XapaKTepI/ICTVIKVI 3arpsa3HeHnsa OKpyxatoLen cpeapbl.

8. [MpumeHeHune TBepaoro n rasoobpasHoro okcuaa yrnepoaa (1V).

9. lpyboaucnepcHble CUCTEMbI, WX Knaccudgukauma UM UCMONb30BaHME B
npodeccrmoHanbHON AeATENbHOCTMW.

10. KocmeTuyeckue renu.

11. PacTtBopbl BOKpYr Hac. Tunbl pacTBOPOB.

12. Bopa Kak peareHT 1 cpefa Anst XMMUYeCcKoro npouecca.

13. YcTpaHeHue XecTKOCT BOAbl Ha NPOMbILLSIEHHbIX NPeaNpUaTUAX.

14. Okcuabl 1 CONKU Kak CTpoUTENbHbIE MaTepuansbl.

15. NoBapeHHasa Conb Kak XMMUYECKOE CbIpbe.

16. MHoronukuin kapboHaT Kanbuusi: B NpUPOAE, B MPOMbILLIIEHHOCTH, B ObITY.

17. Peakuun ropeHu1s Ha Nnpon3BoACTBeE U B ObITy.

18. BupTtyanbHoe moaennpoBaHne XMMNYECKUX NMpoLLECCOB.

19. OnekTponn3 pacTBOPOB SNEKTPOSIUTOB.

20. MNpakTuyeckoe NpUMeHeHVe aNeKTponu3a: paduMHMpoOBaHUe, ranbBaHOMNIACTUKA,
ranbBaHoCTErus.

21. OnekTponuTnyeckoe nosyyeHne n pacduHMpoBaHne Meau.

22. Koppo3usi MeTannoB 1 cnocobbl 3auTbl OT KOPPO3UMN.

23. VIHepTHbIe unu 6naropogHble rasbi.

24. CoBpeMeHHble NpeacTaBneHns 0 TEOPUN XMMMUYECKOTO CTPOEHNS.

25. DKonornyeckne acnekTbl UCMOSb30BaHUA YrieBOAOPOSHOMO ChipbSi.

26. Pe3nHoTexHn4yeckoe Npon3BOACTBO U €ro POSib B HAYYHO-TEXHUYECKOM Mporpecce.
27. CBapo4yHOe Npon3BOACTBO U POSlb XMMWUN YTNEBOAOPOAO0B B HEM.

28. HepbTb 1 ee TpaHCNopTUpOBKA Kak OCHOBA B3aMMOBbLIFOAHOIO MeXAyHapogHOro
COTPYyAHMYeCTBa.

Nourwn =

Tembl pedepaToB

1. BroTexHonornsa u reHHas nHxeHepus - TexHonornm XXI seka.

2. HaHoTexHonornsa Kkak npuopmuTeTHOE HarnpaBneHne pasBUTUS HayKn U NpON3BOACTBA
B Poccunckon ®epepauum.

3. XusHb 1 pesatenbHocTb . N. MeHgeneesa. VIcTtopus OTKpbITUS NepMoanyeckoro
3aKoHa.

4. TMna3ma — 4YeTBEpTOE COCTOAHME BELLECTBA.

5. AmMopdHble BeLLEeCTBa B NpUpoae, TEXHNKe, ObITy.

6. 3awmTa 030HOBOrO 3KpPaHa OT XMMMUYECKOro 3arpsi3HeHus.
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7. TlpumMeHeHne CyCneH3umn n aMyrnbCcui B CTPOUTENBCTBE.

8. MwHeparbl 1 ropHble NOPOAbl Kak OCHOBa NMTocdepsb!.

9. KusHb 1 gearensHocTb C. AppeHuyca.

10. Bknag OTeYeCTBEHHbIX YYeHbIX B pa3BUTUE TeOopUW  INEKTPOSIMTUHECKON
anccoumaumn.

11. CepHas Kucnorta - «xneb XuMmn4eckon nNPOMbILLITEHHOCTUY.

12. Vlcnonb3oBaHWe MUHeparnbHbIX KUCIOT Ha NpeanpuUsaTUaAX pasindyHoro npoguns.
13. WcTopusa runca

14. ctopusa nonyyeHns n npon3BoACcTBa antOMUHUSA.

15. XKunsHb n pearenbHocTb . [JaBn.

16. Ponb meTannoB B UICTOPUM YENOBEYECKON LBUIn3aumu. ictopua otedecTBEHHOM
yepHon meTannyprun. CoBpeMeHHoe MeTansypruieckoe Npon3BoAcTBO.

17. icTopua oTeyecTBEHHOM LIBETHOW MeTannyprui. Ponb MeTansnoB M ChnfaBoB B
Hay4YHO-TEXHUYECKOM Mporpecce.

18. Poxpatowme conu - ranoreHsbl.

19. VcTopus WwBeaCcKOM CANYKM.

20. NcTopuns BO3HUKHOBEHUSA N pa3BUTUS OPraHNYeCcKon XMMUU.

21. XusHb 1 gearensHocTb A. M. bBytneposa.

22. Butanuam u ero kpax.

23. Ponb oTe4YeCTBEHHbIX Y4EHbIX B CTAHOBIEHUM U Pa3BUTUN MUPOBOWN OPraHNYeCKon
XUMUK

24. Victopua OTKpbITUA M pa3paboTKM ra3oBblX M HE(MTAHbIX MECTOPOXOEHUN B
Poccuinckon ®epepaumn.

25. Xnmuna yrneBogopoaHOro Cbipbsi.

26. CnHTETUYECKNE KayvyKn: NCTOpUS, MHOroobpasne n NepcneKTmBblI.

27. BuoopraHMyeckumsa XMMmsa: aMMHOKUCIIOTbI, 6ENKM 1 HYKNENHOBbIE KUCIOTbI.

28. YrneBogopoaHoe TonnMBo, ero BUAbl U Ha3HavyeHue.

6. TEMATUYECKOE NNAHUPOBAHME C ONPEOENEHUEM OCHOBHbIX
BMAOB YYEBHOU OEATEJIbHOCTU OBYYAIOLLUXCA

Bua yue6HoM paboThl O6bem
4acoe
MakcumanbHasa yyebHas Harpy3ka (Bcero) 86
AyaunTtopHas yyebHasa paboTa (ob6s3aTefnbHble yYeOHble 3aHATUSA) 24
(Bcero)
B TOM 4ucne:
nekumm 36
NPaKTU4YECKNE 3aHATUSA 38
BHeayauTopHas (camocTosiTenbHas) y4yebHas paboTa 12
obyu4arowierocs (Bcero)
B TOM 4uche:
camocTosiTenbHasa paboTa Hag UWHOMBMAYASlbHbIM — MPOEKTOM C 6
NCNoNb30BaHNEM MHEOPMALIMOHHbBIX TEXHOMOMNI
noarotoBka pedepatoB C  MCNONb30BaHMEM  MHEAOPMALMOHHbIX 6
TEXHONOrNn, NOAroToBKa K KOHTPOJSIbHLIM paboTam, yCTHOMY Onpocy
NMpomexyTouHas atTrectaumus B hopme 3ayem C oyeHKol
TEMATUYECKOE MNIAHUPOBAHUE
KonuyectBo
Ne CopepxaHue oby4eHus 4acoB

AyAVITOpH ble 3aHATUA
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1 BBepneHue 1
OpraHunyeckas xumus (31 yac)
5 [MpeameT opraHMyYecKon XMMnm. Teopvvm CTPOEHUNA OpraHN4YeCcKnx 3
coeivHEeHUN
3 [MpepnenbHble yrnesonopoabl 2
4 | HenpepenbHble yrneBogopoabl: ankeHbl, ankagmeHbl, ankunbl 6
5 ApomaTunyeckne yrnesoaopoapl 2
6 [MprpoaHbIe NCTOYHMKN YIIIeBOLOPOLAOB 2
7 CnupTbl. ®eHon 3
8 | Anbgernapl n KeToHbl. Kapb6oHoBble KUcnoTbl. CroxHble adupbl 6
9 Yrnesoapl 1
10 A3zoTcoaepxalime opraHn4yeckme coeanHeHnst 3
11 Buonornyeckn akTMBHblIE COEANHEHUSA 1
12 CKyCCTBEHHbIE Y CUHTETUYECKUE NOSIUMEPbI 2
O6wan n HeopraHu4yeckasa xumusa (42 yaca)
15 Xvmusa — Hayka o BelecTBax 2
16 CTpoeHune aToMa 4
17 Mepuopuyecknin 3akoH n Nepunognyeckas cucTeMa XMMUYECKUX 4
anemeHToB [. . MeHgeneeBa
18 CTpoeHue BelwecTBa 4
19 Monumepsl 2
20 [vcnepcHble cnuctemsl 2
21 XvMU4eckune peakumm 5
22 PacTtBopbl 3
23 OKNCNMTENbHO-BOCCTAHOBUTESNbHbIE peaKLMK. 4
ONEKTPOXNMMYECKME MPOLLECCHI
24 Knaccudumkaums sewects. NpocTble BewecTBa 5
25 |OCHOBHbI€E KNnacCbl HEOPraHNYECKMUX N OPraHNYECKUX COEANHEHNI 4
26 XUMUA B XU3HM oOLLecTBa 2
27 PaboTa Haa nHAMBUAYanbHbIM NPOEKTOM 1
UTtoro: 74
BHeayauTopHas (camocTtosiTenbHas) paborta
noaroToBka pedepaToB C UCMONb30BaHNEM MH(OPMALNOHHbBIX
TEXHONOrNn, NOAroToBKa K KOHTPOSIbHbIM paboTam, YCTHbIM 6
oTBeTaM
lMoaroTtoBka MHAMBMAYANbHOIO NPOEKTAa C UCMOSNIb30BaHMEM 6
NHGOPMALMOHHbBIX TEXHOMOMMN.
BCEIO: 86

XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATENIbHOCTU OBYYAIOLLNXCA

CopepxaHune | XapaKTepuCTMKa OCHOBHbIX BUOOB AEATENbHOCTN 00yyaloLmxcs
oby4eHus (Ha ypoBHe y4YebHbIX ENCTBUIA)




BaxHenwme
XUMUYECKUEe
noHATUSA

YMeHne [faBaTb oOnpegeneHve W onepupoBaTb Cleaylowmumu
XUMUYECKUMU NOHATUAMUN: BELLECTBO, XMMUYECKUIN SNIEMEHT, aToM,
MOJIeKyNna, OTHOCUTESIbHbIE aTOMHas U MONEKYNSpHas Macchbl, MOH,
annoTponus, N30TOMbI, XnmMmyeckas CBA3b,
SMNEKTPOOTPULIATENBHOCTb, BaNieHTHOCTb, CTEMNEeHb OKUCNEeHUs,
MOJ1b, MONISIPHAsA Macca, MOJSIpHbI 06beM ra3oo0bpasHbIX BELLECTB,
BELLeCTBA MOJSIEKYNSIPHOTO U HEMONEKYNAPHOro  CTPOEHMUS,
pacTBOPbl, 3NEKTPONUT W HESNEKTPONUT, JNEeKTPONUTUYecKas
aMccouMaumsa, OKUCIUTENb U BOCCTAHOBUTENb, OKUCHEHME U
BOCCTaHOBreHne, TennoBo 3ddeKkT peakuuum, CKOpPOCTh
XUMUYECKOW  peakuuun, KaTanus, XMMWUYEeCcKoe paBHOBECHUE,
YyrnepoaHbll  ckeneTt, YyHKUMOHaNbHas rpynna, u3omepus,
romosorus, paavkan, MOHOMEp, nonumep, N30Mepbl,
rOMOJIOrM4Yeckuin pag,

OcHoOBHbIE
3aKOHbI XMUU

dopMynnMpoBaHMe 3aKOHOB COXPaHEHMsI MacCbl BELLECTB U
NOCTOSAAHCTBA COCTaBa BELLECTB.

YcTaHOBKa MPUYMHHO-CNEACTBEHHON CBA3U MeXAy COoAepXaHWEM
9TUX 3aKOHOB M HanMCaHUeEM XMMUYECKUX (OOPMYI U YpaBHEHUN.
Ob6bsACHEHME (U3NYECKOro CMbICNa CUMBOJSIMKM MEpUOAMNYECKOW
Tabnuubl xummyecknx anemenTtoB [1. . MeHpeneeBa (HOmMepoB
3NeMeHTa, nepunoaa, rpynnbl) U yCTaHOBKA NPUYNHHO-CIIEACTBEHHOM
CBA3N MeXAy CTpoeHMeM aToMa N 3aKOHOMEPHOCTAMU U3MEHEHNS
CBOWCTB 3/IEMEHTOB M 06pa30BaHHbIX UMY BELLLECTB B Nepnogax

N rpynnax.

XapaKTepucTnka anemMeHToB MarnbiX M 00nblIMX NepuoaoB Mo KX
nonoxeHuto B lNepnogmnyeckon cucteme . . Mengeneesa

OcHoBHbIe
TEeopun XMmMmmn

YcTaHOBKa 3aBMCUMOCTU CBOWCTB XMMWYECKMX BELLECTB OT
CTPOEHMA aTOMOB 06pa3yoLLMX UX XUMUYECKUX S/IEMEHTOB.
XapakTepucTuka BaXHeuWnx TUMNOB XUMUYECKUX CBA3EN W
OTHOCUTESTbHOCTU 3TON TUMOSMOrnu.

O6bACHEHME 3aBUCMMOCTU CBOWCTB BELLECTB OT MX COCTaBa U
CTPOEHMA KPUCTanIM4YEeCKUX peLleTok.

PDopMyNnMpoBKa OCHOBHbIX MOSIOXEHN TEOPUMN INEKTPOSTIUTUYECKON
auccounaummn N XapaktepucTuka B CBeTe 3TOM Teopunm CBOWUCTB
OCHOBHbIX KNacCOB HEOPraHNYECKUX COeaUHEHNN.

DopMynupoBKa OCHOBHbLIX TMOSIOXEHUN Teopuu XUMUYECKOro
CTPOEHUA OpraHN4YecKUX COefMHEHUN N XapaKTepuCTMKa B CBETE
9TON  TEOPUM CBOWCTB  OCHOBHbLIX K/lAaCCOB  OpraHn4eCcKux

coefuHeHUn
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BaxHenwwuve
BelecTsa u
maTtepuarnbl

XapakTtepucTtnka coctaBa, CTPOEHUs, CBOWUCTB, MNOMyYeHUs U Npume
HEHNS BaXHEeNLWnX MEeTansoB U UX COeAMHEHUN. XapaKTepuctmka
cocTaBa, CTPOEHWs, CBOMCTB, NOSy4YEHUS U NPUMEHEHUS BaXHENLLINX
HEeMeTannoB W WX COeAuHEHWN. XapakKTepucTuka CocTaBa,
CTPOEHWs1, CBOMCTB, MOSTyYEHNS U NPUMEHEHNS BaXHENLINX KlaccoB
yrneBogopoAoB (ankaHoB, UMKNOANKaHOB, ankeHOB, ankuHOB,
apeHoB) 1 UX Hanbornee 3HauYMbIX B HAPOAHOXO3ANCTBEHHOM MaHe
npeactasutenen. AHanoOrMyHass XapakTepucTuka BaXHeMLuUX
npeacTasutenerd [pyrux KaccoB OpPraHUYecKUX COeAVHEHUN:
MeTaHona 1 3TaHona, X1poB, Mblif, anbaernaos (popmanbaernaos
M aueTanbaernna), KeToHoB (aueToHa), KapOOHOBbLIX KWCMOT
(yKcycHOM KuKCNOTbl), MOHOcCaxapugos (rfoKo3bl), Aucaxapunos
(caxapo3sbl), nonucaxapugoB  (Kpaxmana W Lennonosbl),
aMUHOKMCNOT, 6eNKoB, UCKYCCTBEHHbIX U CUHTETUYECKUX BOSTOKOH,
Kay4yKoB, nnacrmacc

Xummyeckum
A3bIK U
CUMBOJIUKa

Mcnonb3oBaHne B y4yebHOM U npodeccuoHanbHON AeATeNlbHOCTU
XUMNYECKNX TEPMUHOB U CUMBOJSTUKM.

Ha3BaHve  M3y4eHHbIX BewecTB MO  TpuMBMANbHOW WU
MeXAyHapoAHON HOMEHKNaType W oOTpaxXeHue cocTaBa 3TUX
COeINHEHUIN C MOMOLLIbI0O XUMUYECKUX (PopMyI.

OTpaxeHne XUMUYECKMX MpPOLECCOB C MMOMOLLbIO YypaBHEHUN

Xumumyeckume
peakuuu

O6BbsICHEHME CYLIHOCTM XMMUYECKMX npoueccoB. Knaccudukaums
XUMUYECKNX peakuuin No pasnnyHbiM NpU3HaKaM: YNCIy U COCTaBy
NPOAYKTOB W peareHToB, HanpaBfieHU0, U3MEHEHU0 CTeneHeu
OKMCNEHUA 3N1EMEHTOB, 06pa3yoLLmMX BELLECTBA.

YcTaHOBKa NPM3HAKOB 06LEro n pasfMyHoro B TUNOSIOrMM peakumm
191 HEOpraHN4YeCcKom N OpraHNYEeCKoON XUMUIMN.

Knaccuduvkauum BewwecTs 1 NpoLeccoB C TOYKU 3PEHUS OKUCTIEHUSA
BOoccTaHoBneHus. CocTtaBrneHne ypaBHEHUN peakuui C MOMOLLbHO
MeToAa 3NeKTpoHHoro 6anaHca.
O6bsiCHEHME 3aBUCMMOCTU CKOPOCTU XUMUYECKOW peakumm Wu
NOSIOXEHUA XUMUYECKOro paBHOBECUSA OT pa3fiMyHbIX (PakTOpOoB

XnMmyeckum
9KCMNEPUMEHT

BbIinonHeHne XMMNYECKOro 3KCrepuMeHTa B NOSIHOM COOTBETCTBUM
C NpaBunamy 6e30MnacHoCTHU.

HabniogeHune, dukcaumsa 1 onucaHne pesynbTaToB NpoBeAeHHOro
SKCrepuMeHTa

Xnmunyeckas
WHdopmaums

[MpoBegeHne caMmoCTOATESNIbHOIO NoOMcka XMMNYeCcKon MHopmMaLmm
C MCNOJSIb30BaAHNEM Pas3fINYHbIX UCTOYHUKOB (Hay4HO-NMOMNYNsPHbIX
N30aHnn, KOMNbIOTEPHbIX 6a3 AaHHbIX, pecypcoB VIHTepHeTa).
Ncnonb3oBaHne KOMMNbIOTEPHbIX TEXHOSOMMI Af1st 06paboTKu

N nepefayn XUMuYeckKon WHgopmMauunm n ee npeacraBneHus B
pas3nn4yHbIX popmax

PacyeTbl no
XNMUYECKMM
dopmynam

N ypaBHEHUAM

YCcTaHOBKa 3aBUCMMOCTN MeXY Ka4eCTBEHHOW U KONTIMYECTBEHHOM
CTOPOHAMM XUMMNYECKNX OOBEKTOB M MPOLLECCOB.
PeweHne pacyeTHbIX 33agad no XuMMUYECKMM opmynam U

YpaBHEHNAM
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O6BbACHEHME XMMUYECKUX SABINEHWUIA, NPOUCXOAALLMX B NPUPOAE,
ObITY U HA NPOM3BOACTBE.
Onpepenexve BO3MOXHOCTEN npoTeKaHus XUMUNYECKMX
npeBpaLLEeHNn B pa3fniNYHbIX YCIOBUSIX.
MpodunbHoe n CobnogeHne npasun 3KONOMMYECKM FPaMOTHOroO MNoBeAeHUs B
npodeccmnoHanb OKpyXatoLwen cpege.
HO 3Hauumoe |OueHKa BANSAHUS XMMUYECKOTO 3arpsa3HEHNs OKpyXatoLLen cpepl Ha
cofepXaHne opraHn3m YenoBeka u apyrne Xusble OpraHn3mbl.
CobniogeHune npasun 6e3onacHoro obpalleHuss C roprYMMn 1
TOKCUYHbIMU BeLLeCcTBaMu, labopaTopHbiM 060pyA0BaHNEM.
KpuTnyeckasa oueHKa AOCTOBEPHOCTU XMMUYECKOM MHOopMaLmu,
NoCTynawLwen N3 pasHbiX NCTOYHUKOB

7. ONMUCAHUE YHYEBHO-METOMYECKOIO U MATEPUAIIBLHO-
TEXHUYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU
AEATENIBHOCTMW.

7.1 MaTtepmanbHO-TeXHM4YeCcKoe obecne4vyeHue

Peanusauma nporpammbl OUCLMMIUHBI «XuMus» TpebyeT Hanuums y4yebHoro

KabuHeTa ¢ AOCTynoM B VIHTEpHET.
MNMomelueHne kabuHeTa ypoBneTBopseT TpeboBaHnaM CaHUTapHO-aNMOEMNONOTMYECKNX
npasun un HopmatmeoB (CaHluH 2.4.2 Ne 178-02) u oOcHaWweHO TUNOBbLIM
obopygoBaHMeM, TOM u4ucne y4yebHom mebenbid U cpeacTtBamMu  0by4deHus,
AOCTAaTOYHbIMW ONA BbINOSIHEHMA TpeboBaHMM K YPOBHK MOArOTOBKM OOy4arowmxca
(oocka HacTeHHas 3-anemMeHTHasa (MarHMTHO-MenoBas) ¢ NoACBETKON, NpoekTop BenQ
MX505, 3kpaH Ana npoekTopa HacTeHHO-NoTono4YHbiM 1500MM, yyeHunyeckme cTonbl
(napThbl), y4eHu4eckme cTynbs, TpubyHa, nepeHocHoe obopyaoBaHune: HoyToyk Samsung
NP300V5A-S06RU 15.6" u/unn HoyToyk 15" ASUS X57V).

B kabuHeTe ecTb MynbTUMeguHoOe o06opyaAoOBaHME, NMOCPEACTBOM KOTOPOro
npenofasaTtesib MOXET AEMOHCTPMPOBATb y4aCTHMKaM obpasoBaTenibHOro nmpolecca
BU3yanbHyl0 WHGOpMaUMIO MO U3yyaemMoun AUCUMNIIMHE B BUAE nNpe3eHTauuu,
BMageomMaTepmanoB n T. .

B coctaB y4yebHO-METOANYECKOro U MaTepuanbHO-TEXHMYECKOro obecneveHuns
nporpamMmmbl y4ebHON ANCUMNIIMHBI «XUMUSI» BXOLAT:

* HarnagHole nocobua (KoMnnekTbl y4yebHbix Tabnuuy, nnakaToB, NOPTPETHI
BbIOAIOLLMXCA YYEHbIX B 0611aCTU XUMUKN U T. N.);

* NHOPMALMOHHO-KOMMYHUKALMOHHbIE CPEACTBa;

* 3KpaHHO-3BYKOBbIE NOCOOUS;

* 3nIeKTpocHabxeHne KabnHeTa;

* TEXHUYECKME cpeacTBa 06yyeHns

* 6UBNNOTEYHbIN hoHA.

7.2 UHdhbopmaumoHHoe obecrneyeHue obyveHus
7.3 MNMepeyeHb y4ebOHbIX n3gaHnmn, UHTepHeT-pecypcoB, AOMNONHUTENbHON
nuteparypbl

B 6ubnuoteyHbin doHA BXoOAT yd4ebHMKK, y4ebHO-MeToanYecKne KOMMIEKTbI
(YMK), obecneyunBawoLne OCBOEHME  y4yebHoMm JVUCUMNMNUHbI «XUMunsa»,
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peKOMEHAOBaHHbIE WNN AOMNYLWEHHbIE ANS WUCNOMb30BaHNA B MNpPOeCCUOHanbHbIX
obpa3oBaTenbHbIX OpraHu3auusix, peanuaylowmx obpasoBaTeNnbHyl0 MporpamMmmy
cpenHero obuiero obpasoBanusa B npegenax ocsoeHms OlNOI CINO Ha 6a3e 0CHOBHOrO
obuero obpazoBaHus.

BubnunoTteyHbin PoHa MOXET ObITb 4OMOMHEH SHUMKNONEAMAMU, CNPaBOYHUKAMM,
Hay4YHOW N Hay4HO-NONYNAPHON NUTepaTypon 1 ApyrMMmmn nocodbmamMm no XMmMmun.

PekomeHayemas nutepartypa:
[ns obyyatowmxcs:

1. Xumusa. 10 knacc. YuebHuk. bazosbin yposeHb / abpuenan O. C, Octpoymos U.
', CnagkoB C. A.— M., 2024.

2. Xumums. 11 knacc. YuebHuk. bazosbii ypoBeHb / Mabpuenan O. C, Octpoymos .
", CnapkoB C. A.— M., 2024.

3. Xumusa 11 knacc. YuyebHuk. bazosbii ypoBeHb / EpemuH B.B., [Jpo3gos AA.,
Jlynnu B.B.; nog peg. JlyHuHa B.B. M., — 2022.

4. Xumma. YuyebHuk ana 10 knacca obuweobpazoBaTenibHbIX YUYpexXaeHUNn.
MpocunbHbIn ypoBeHb / HoBownHckui U. U., HoBowwuHckaa H. C. - M.: OO «TN[,
«Pycckoe cnoso - PC», 2008. - 424 c.

5. Xumua. YuebHnk pna 11 knacca obweobpasoBaTefibHbIX YYpeXxaeHun.
MpocunbHbIN ypoBeHb / HoBowmnHckui U. W., HoBowwuHckaa H. C. - M.: OO «TU
«Pycckoe cnoso - PC», 2009. - 176 c.

Ina npenopasaTens

1. YepHukosa, H. KO. Xumusa B 4OCTYNHOM M3noxeHuun: y4ebHoe nocobue gnsa cno /
H. FO. YepHukoBa. — 2-e uag,, ctep. — CaHkt-lNeTepbypr: laHb, 2022. — 316 c.
— ISBN 978-5-8114-9500-9. — TeKcCT: aNeKTpPOHHbIN // J1aHb: 3N€KTPOHHO-
ounbnnoteyHas cuctema. — URL: https://e.lanbook.com/book/195532 (paTta
obpawenus: 17.07.2023). — Pexum goctyna: ans aBTopu3. nonb3oBaTenen.

2. Tycesa, E. B. Xumua gna CIO: yyebHo-meToauyeckoe nocobue / E. B. Nycesa,
M. P. 3uraHwwuHa, . V. Kynukoa. — KazaHb: KHATY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — TeKCT. aNeKTPOHHbIN // J1laHb: aNeKTPOHHO-6nbnunoteyHas
cuctema. — URL: https://e.lanbook.com/book/196096 (pata ob6palieHus:
17.07.2023). — Pexum goctyna: ons aBTopum3. Nonb3oBaTenen.

3. 3 abpuensaH O.C. Xumuna B Tectax, 3agavax, ynpaxHeHusax: yueb. lNocobue ana
cTyn. cpen. npod. y4ebHbix 3aBegeHuin / O.C. MabpuensH, I'.I". Jlbicoa - 5-e nag.
- M.: spatenbcknin ueHTp «Akagemumsay, 2010.

4. TabpuensH O.C. NpakTukym no obLuen, HeopraHN4eCKon 1 OPraHNYECKOn XMMUN:
y4yeb. nocobue ansa cryn. cpen. npod. y4eb. 3aBeneHun / Nabpuensas O.C.,
OcTtpoymoB W.I'., opodeesa H.M. - 2-e nsg. - M.: sgatenbCknn LeHTp
«Akapemusay», 2010.

MHcpopmaumoHHbIe 3NeKTPOHHO-00pa3oBaTenbHble pecypcbl (MHTepHeT-
pecypchbil):
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OO Ol WN =

. www.lib.vsu.ru - 3HB Bl'y

. www.pvg.mk.ru - Onumnunaga «lokopu BopobbeBbl ropbi»

. www.hemi.wallst.ru - O6pa3oBaTenbHbI CanT AN WKONbHUKOB «XUMUS»

. www.chem.msu.su - QnekTpoHHas 6ubnuoTteka No xMmuu

. www.enauki.ru - IHTepHeT-u3gaHne gnsa yuntenen « EctectBeHHble HayKn»

. www.hvsh.ru - XypHan «Xumus B LLKONE»

. www.chemistry-chemists.com - QneKTpOHHbIN XypHan « XUMUKU N XUMUA»

. QNEeKTPOHHbIN KypC NO ANCUUNSIMHE Ha nopTane « ANeKTPOHHbIN YyHUBEpPCUTET

Bl'Y».
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