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1. NOACHUTEJIbHASA 3AMUCKA

Mporpamma  obuweobpasoBaTtenbHOM  y4ebHOM  OUCUMMAMHBL  « XUMUSA»
npegHasHavyeHa Ons u3dydeHust B obpasoBaTenibHbIX OpraHu3auusax, peanuayroLumx
oGpasoBaTenbHy0 nNporpamMmmy cpegHero obuwero obpa3oBaHus B npeaenax 0CBOEHUSN
OCHOBHOW npodheccmoHansHon obpasoBaTernibHon nporpammbl CIMO (OO CrO) Ha
6a3e ocHOBHOro obLiero obpasoBaHunsa NpM NOArOTOBKE CNELManncToB CpeaHero 3seHa.

lMporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obLiero
obpas3oBaHna, NpeabsaBNAEMbIX K CTPYKTYpe, COAEPXaHUO U pe3yrbTatam OCBOEHUS
y4yebHON AucuMnnHbl, € y4eToM [lpymepHOM OCHOBHOM 06Weobpa3oBaTenbHOM
nporpamMmmbl cpegHero obuero obpasoBaHus.

CopepxaHue nporpammbl obLeobpasoBaTenibHON y4ebHON OUCUUNIIHDI
«XUMUSI» HanNpaBSieHO Ha AOCTMXXEHWE Crneayowmnx Lenen:

- (bopmupoBaHuMe y 0By4aloLWNXCA YMEHUS OLEeHMBAaTb 3HAYNMOCTb XMMNYECKOTO
3HaHUSA AN1s KaXXO0ro YenoBeka;

- dopmMmupoBaHme npeacTaBneHnin: O  XMMMUYecKoun COCTaBnsALLEN
€CTECTBEHHOHAY4YHOW KapTUHbI MUpa, PON XUMUN B MO3HAHUM SIBIIEHUW NpUpOAbl, B
POPMNPOBAHUN MbILLIIEHNS U KYNbTYPbl IMYHOCTU, €€ PYHKUMOHANIbHON rPaMOTHOCTH,
HeobxoauMon Ons peweHns MNpakTUYecKMx 3agad U 3SKonornvyeckm o60CHOBAHHOrO
OTHOLLEHMS K CBOEMY 340POBbLIO N MPUPOSHOMN Cpeae;

- pasBuTUe y oOy4valoWmMXCs YMEHU pasnuyatb (PakTbl U OLEHKW, CpaBHMBATb
OLlEHOYHbIE BbIBOAbI, BUOETb MX CBS3b C KPUTEPUSIMU OLIEHOK M CBSA3b KpUTEpUEB C
onpeaeneHHon CUCTEMON LeHHOCTeN, hopMynupoBaTb M 060CHOBLIBaTb COBCTBEHHYIO
No3nLmIo;

- npuobpeteHme oby4vawmmMmca onbiTa pasHoobpas3HOW [OeATenbHOCTH,
NO3HAHMS M CaMOMO3HAHNS; KINOYEBbBIX HABbIKOB, MMEILMNX YHMBEPCASIbHOE 3HaYeHne
ANS pasnNUYHbIX BUAOB OEATENBHOCTU (HABbIKOB peLLeHNs Npobrem, NPpUHATUS PELLEHNNA,
noucka, aHanmsa n obpaboTkm MHGOPMaLUK, KOMMYHUKATMBHbLIX HaBbLIKOB, HaBbIKOB
N3MepeHnin, coTpyaHndecTsa, 6esonacHoro obpalleHns ¢ BeLecTBaMm B NOBCEAHEBHOM
XKWU3HK).

2. OBLUAA XAPAKTEPUCTUKA

OcCHOBHbIMK MpoBrieMamMn XMMUM ABNSAIOTCA U3YyYEeHMEe cocTaBa W CTPOEHUS
BELLECTB, 3aBMCUMOCTM WX CBOWCTB OT CTPOEHMsl, KOHCTPyMpOBaHWE BELLECTB C
3aaHHbIMM CBOMCTBaMU, UCCrefoBaHNE 3aKOHOMEPHOCTEN XUMUYECKUX NpeBpaLLeHni
W NyTenm ynpasfeHUs UMW B LENsX MNOMyYeHus BELLEeCTB, MaTepuarnoB, SHEpPruwu.
CopepxaHue OUCUUNIMHBI CTPYKTYPMPOBaAHO MO NATU Grokam: mMeToabl NOo3HaHus B
XUMUKN; TEOPETUYECKME OCHOBbI XMMUUK; HEOPraHNYECKas XMMUSI; OpraHnyeckasl Xmmus;
XUMUS N XKNU3Hb.

B ocHoBy nporpammbl NOMOXEH NpMHLUKUN pa3BuBatoLliero odydeHus. Nporpamma
onupaeTcsa Ha Matepuan, n3y4yeHHoln B 8—9 krnaccax, N03TOMy HEKOTOpble TeMbl Kypca
paccmMmaTpmBaroTCs MOBTOPHO, HO YXXe Ha Bonee BbICOKOM TEOPETUYECKOM YPOBHE. Takomn
noaoxod no3sonsieT yrnybnsate v pasBuBaTb MOHATUME O BELECTBE U XUMUYECKOM
npoecce, 3akpennaTb NPONAEHHbBIN MaTepmasn B akTUBHOW NaMATM YYaLLMXCH, a Takke
COXpaHATb NPEEMCTBEHHOCTL B npouecce 00y4eHus.

Mporpamma obecneymBaeT CO3HATENbHOE YCBOEHME Y4YalUMUCS BaXKHENLUNX
XUMUYECKMX 3aKOHOB, TEOPUIN N NOHATUI; DOPMUPYET NpeacTaBfieHne 0 pPosiv XMmMum B
pas3BuUTUM pasHoObpasHbiX OTpacner npous3BOACTBA; 3HAKOMUT C BeLLECTBaMU,
OoKpyXarwummn 4ernoseka. [lpy 3TOM OCHOBHOE BHUMaHWE YOENSETCA CYLHOCTU
XUMUYECKMX peakunMin M MeTodaM WMX OCYLLUECTBIEHUSA, a Takke crnocobam 3almTbl
OKpy>KatoLien cpeapl.



Kypc xumun obobuwiaetr u pacwumpsieT 3HaHuMss O CTPOEHUM U CBOWCTBaXx
HeopraHM4YeckmMx BellecTB. B Hem mnanaraioTca OCHOBLI 0OLWEN XMMUW: COBPEMEHHbIE
npeacTaBneHns o CTPOEHUM aToma, NPUPoAe U CBOMCTBAX XMMNYECKOW CBA3UN, OCHOBHbIE
3aKOHOMEPHOCTU MPOTEKaHMA XUMUYECKMX MpOLEeccoB, OOLUMEe CBOWCTBA CIOXHbIX
HeopraHM4yecknx BeLeCcTB, HEMETansIoB 1 MeTasnnoB, Hay4YHble NPUHLMMbI XMMNUYECKOro
NPON3BOACTBA, HEKOTOPbIE acneKTbl OXpaHbl OKpYXalwLen cpedbl U pag apyrux Tem,
Bxoasawmx B defepanbHbli  KOMMOHEHT rOCyAapCTBEHHOrO CTaHgapTta obuwero
obpasoBaHNs NO XUMUN.

B uenom yuebHas aumcuunnuHa «Xumusi», B COAeEpXXaHWM KOTOPOW BeayLium
KOMMOHEHTOM SABMSIIOTCA HayuYHble 3HAHWS M Hay4YHble MeToAbl MO3HaHWs, NO3BONSAET
cthopmupoBaTth y 0By4yalOLLMXCA LENOCTHYH €CTEeCTBEHHO-HAyYHYH KapTUHY Mupa,
NpobyauTb Y HUX SMOLMOHASIbHO-LEHHOCTHOE OTHOLLEHME K M3ydaeMoMmy maTtepwuany,
rOTOBHOCTb K BbIOOpY AENCTBUI onpederieHHOW HanpaBneHHOCTU, YMEHNE KPUTUYECKN
oL EeHMBaTb CBOM M YyXXne OENCTBMSA U NOCTYMKN.

[Ons opraHnsauun BHeayaUTOPHOW CaMOCTOSTENbHOW paboTbl CTy4EeHTOB
ryMaHuTapHoOro npocuna npeacrtaBfieH MPUMEPHbLIN  NepeyeHb  pedyepaTos,
NHOVBUAOYasnbHbIX NPOEKTOB.

B npouecce u3ydeHUa xumum BaxkHO popmupoBatb  MHGOPMAaLMOHHYHO
KOMNEeTEHTHOCTb  Obyvawowmxca. [loatomy npu  opraHuM3aumm  BHeayaUTOPHOW
CaMOCTOATENbHON paboTbl akUeHTUMPYeTCs BHUMaHME OOy4valoWKUXCA Ha noucke
WHOpMaUUK B MHTEPHETE, Y4eOHON, Hay4YHO-NMOMYNSAPHOM U cneuuansHon nutepaTtype
C COOTBETCTBYIOLMM OhOpMIEHNEM U NpeacTaBneHneM pesynbLTaTos.

N3yyeHune obieobpasoBaTernibHON y4eBHOM ANCLMNITUHBI « XUMUSA» 3aBepLUaeTcs
noaBefeHNeM UTOroB B (pOpMe 3a4eT C OLIEHKOW B pamMKax NpPOMEXYyTOYHOM aTTecTaumm
cTygeHToB B npouecce ocBoeHna ocHoHow OlOIM CMO ¢ nonyyeHuem cpenHero
obuiero obpasoBaHus (MMCC3).

3. OMUCAHME MECTA YYEBHOW AUCLUMNIINHBI B YYEBHOM MJTAHE

YyebHaga gucuunnmHa «XvMmusa» aBndetca y4ebHbiM npegMeTom no Bblibopy m3
obsi3aTtenbHon npeamMmeTHon obnactn «EctectBeHHble Hayku» PIrOC cpegHero obuero
obpasoBaHus.

YyebHasa gucumnnunHa «Xumusi» um3yvaetcs B obuieobpasoBaTefibHOM LMKNe
y4yebHoro nnana OOl CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHust C NOSy4YEHNEM
cpegHero obuero obpasosaHus MNMCCS3.

B yuebHbix nnaHax MNMNCC3 mecto yyebHon ancumninHbl «XMMmmnsay — B COCTaBe
obuieobpasoBaTefibHbIX  Yy4EOHbIX AUCUMNAMH  NO  BblIGOpy, GOpPMUPYEMBIX U3
obsi3aTtenbHbIX nNpeameTHbiXx obnacten ®IrOC cpegHero obuwero obpasoBaHus, Ans
cneunansHocT CIO  «Typuam © rocTENPUMMCTBO» COLMANbHO-3KOHOMUYECKOIrO
npodunsi npodeccmoHanbHOro o6pasoBaHms.

4. PE3YJNIbTATbl OCBOEHUA

OcBoeHue cogepxaHua y4dyebHom aucumnnuHbl  «Xumnay  obecnednBaet
AOCTUXEeHMe 00y4arLmnMmcs cneayowmx pesynbTaToB:

NUYHOCTHbIX:

- YyBCTBO FOpPAOCTM WU YBaXKEHUsS1 K UCTOPUM U OOCTUXKEHUSIM OTeYEeCTBEHHOWN
XUMUYECKOW HayKu; XUMUYECKM T[pamMoTHOe MoBedeHMe B  NpodecCcroHanbHom
AeATenbHOCTM U B BbITy Npu obpaLleHnn ¢ XMMU4ecknmn BelecTsamun, Matepmanamm u
npoweccamu;



- TOTOBHOCTb K MPOAOSPKEHUIO 0Opa3oBaHWst M MOBbIWEHMA KBanudukaumm B
n3bpaHHOM nNpodecCUoHanbHOM AeATeNbHOCTU U OOBbEKTMBHOE OCO3HaHWME PO
XUMUYECKMX KOMNETEHLNN B 3TOM;

- YMEHMWe WnCnosb3oBaTb [OOCTUXKEHUS COBPEMEHHOW XUMUYECKOW Haykm W
XMMWYECKMX TEXHOMOIMI OS5 NOBbILWEHNS COOCTBEHHOIO MHTENNEKTYaNbHOro pasBmTus
B BblbpaHHON NpodyeccrnoHanbHOM AeATeNbHOCTY;

- C(hopMMPOBaAHHOCTb  LEHHOCTHO-CMbICIIOBbLIX  YCTAQHOBOK,  OTpaKaroLmx
NNYHOCTHbIE U TpaXOaHCKue no3vumm B  OeATenbHOCTW, aHTUKOPPYMNUUOHHOE
MUPOBO33pEHNE, NPABOCO3HaHME, AKOSTOrMYECKYIO KynbTypy;

- COPMUPOBAHHOCTb OCHOB MPaBOBOrO MbIWIEHNUS U aHTUKOPPYNLMUOHHBIX
CTaHOapTOB NOBEAEHVS;

- CMOCOBHOCTb K OCO3HaHWID POCCUNCKOW [paXXO4aHCKOW WAOEHTUYHOCTUM B
NOSIMKYNbTYPHOM COLINYME;

- TONepaHTHOEe CO3HaHWe U NoBefdeHne B MOMUKYSNIbTYPHOM MUpe, FOTOBHOCTb U
CNOCOBHOCTL BECTM Anarnor ¢ ApyruMu NIOAbMKU, 4OCTUraTb B HEM B3aUMOMOHUMaHUS,
HaxoauTb obwue uenn wn coTpygHuMyaTb AN WX OOCTUXKEHUsl, CNOCOBHOCTb
NPOTUBOCTOATb ngeonornm 3KCTpEMnN3ma, HauMoHannama, KceHogobun,
ANCKPUMUHALMM NO coumnanbHbIM, PENUIMO3HBIM, PacoBbIM, HAUWOHaNbHbIM NPU3Hakam
W OPYrMM HEraTMBHbIM CoOLMaribHbIM SIBIEHUSM;

- pacnosHaBaTb KOH(IMKTOrEHHbIE CUTyauuu N npefoTepaliatb KOHMANKTLI A0
UX aKTMBHOW pasbl, BbICTpaMBaTb [AerfoBYy0 U 0bpasoBaTenbHy KOMMYHUKALMIO,
naberast MIMYHOCTHLIX OLLEHOYHbIX CYXXOEHUN.

MeTanpeaMeTHbIX:

- UCNONb30BaHWe pasnNUYHbIX BUOOB NO3HaBaTENbHOW AEATENbHOCTM U OCHOBHbIX
WMHTENNeKTyanbHbIX onepauui (MOCTaHOBKW 3ajaun, (opMynupoBaHWUs  FUMOTES,
aHanusa un cuHTesa, cpaBHeHus, 0606LeHns, cuctemaTusaumm, BoiBNEHNS NPUYMHHO-
CNeACTBEHHbIX CBA3eWn, Moucka aHanoros, OPMynMpoOBaHUS BbIBOAOB) ANSA peLleHns
nocTaBneHHOW 3agadn, NPUMEHEHMEe OCHOBHbLIX MeTOAOB MNO3HaHWUS (HabnwaeHus,
Hay4YHOro aKCnepumeHTa) AN U3YyYeHUs pasfnyHbIX CTOPOH XUMUYECKUX OOBHLEKTOB U
npoueccoB, C  KOTOpbIMA  BO3HMKaeT  HeobxoAMMOCTb  CTankuBaTtbCsd B
npodeccnoHanbHon cdepe;

- UCMomnb3oBaHWE pPasnU4YHbIX WCTOYHMKOB [AN1s  MOMyYeHUs XUMUYECKOW
WHOpMaUUKN, YMeHMEe OLEHUTb ee [OOCTOBEePHOCTb ANA AOCTUXKEHUA XOpOLUMX
pe3ynbTaTtoB B NpodeccnoHarnsHon cepe;

- BNnageHue s3blIKOBbIMK CpeacTBaMu, B TOM YUCIEe U A3bIKOM XMMUN— YMEHUue
SICHO, NIOTMYHO N TOYHO M3raraTb CBOK TOYKY 3PEHUHA, UCMONb30BaTb afekBaTHbIE A3bl
KOBble CpeacTBa, B TOM 4YMUCME W CUMBOJSIbHblE (XMMUYECKME 3HakW, opMyrbl U
ypaBHEHUS).

npeaMeTHbIX:

- C(hOpMUPOBAHHOCTL NpeAcTaBieHnn 0 MecTe XM B COBPEMEHHON Hay4YHOWN
KapTMHe Mupa; TMOHMMaHve ponn XuMUn B (POPMUPOBAHUW  Kpyro3opa U
YHKUMOHANbHOW rPaMOTHOCTM YeroBeka A1 peLleHnst NpakTudeckux  3agav;

- BfNageHuMe OCHOBOMNOMAraloWmMMN XUMUYECKUMN MNOHATUSMU, TEOPUSMU,
3aKOHaMMW M 3aKOHOMEPHOCTAMMW;  YBEpPeHHOe  MOfb30BaHWE  XMMWUYECKOM
TEPMUHONOIMEn N CUMBOJSTUKOW;

- BflafieHne OCHOBHbIMWM MeTOo4aMu Hay4HOro MO3HaHWs, UCMONb3yeMbIMU B
XMMmun:  HabnogeHnem,  OnucaHueMm, W3MEPEHWEM, IKCMEPUMEHTOM; yMeHue
obpabaTbiBaTh, 0OBACHATL pe3ynbTaTbl NPOBEAEHHbIX OMbITOB W AenaTb BbIBOAbI;
rOTOBHOCTb M CMOCOBHOCTb NPUMEHATL METOAbI MO3HAHUSA NPU PELLUEHUN NPAKTUYECKNX
3agav;

- CpopMMPOBAHHOCTb YMEHUS aBaTb KONMMYECTBEHHbIE OLIEHKM U MPON3BOAUTL



pacyeTbl N0 XMMUYECKUM POpMyraM U YPaBHEHUSIM;

- BNageHve npaBmnaMm TeXHMKN 6€30MacHOCTU NPY UCTMIONb30BaHUN XUMUYECKUX
BELLECTB;

- chopMMPOBAHHOCTb COOCTBEHHOW MO3ULMM MO OTHOLUEHUIO K XUMUYECKOW
NHGOPMaLMK, NONy4aeMon U3 pasHbIX UCTOYHUKOB.

CTyneHT Ha 6a30BOM ypOBHE Hay4YUTCS:

- packpbiBaTb Ha NpMmepax posb XMMun B hOpMUPOBaHNN COBPEMEHHOWN Hay4YHON
KapTWHbI MUpa 1 B NPaKTUYECKON AEATENbHOCTM YeroBeKa, B3aMMOCBA3b MeXay XumMuen
N OpYrMMn eCcTECTBEHHbBIMWN HayKamu;

- yCTaHaBnMBaTb MNPUYMHHO-CIIEACTBEHHbIE CBSA3N MeXdy CTPOeHMEM aTOMOB
XUMUYECKUX SNEMEHTOB W NEPUOANYECKMM U3MEHEHMEM CBOWCTB XUMUYECKUX
3MTIEMEHTOB U UX COEANHEHUI B COOTBETCTBUMN C MOSIOXKEHUEM XMMNYECKMX 3IEMEHTOB B
nepuoan4ecKkon cucTeme;

- aHanu3upoBaTb COCTaB, CTPOEHNE U CBOWCTBA BELLECTB, MPUMEHSISI MONOXEHUS
OCHOBHbIX XMMUYECKNX TEOPUIN: XMMUYECKOTO CTPOEHUS OpraHMYeckmnx coegmHeHnin A.M.
ByTtnepoBa, CTpoeHMs aToMa, XMMUYECKON CBSI3M, 3MEKTPONIMTUYECKOW Auccoumnaumnm
KUCIIOT U OCHOBAHWUN;

- MPUMEHSATb NpaBuna CUCTEMATUYECKOW MeXOyHapOL4HOW HOMEHKNaTypbl Kak
CpeAcTBa pasnuyeHns n naeHTUguKaLmm BeLLEeCTB MO UX COCTaBY M CTPOEHUIO;

- COCTaBNATb MOSEKYNSPHbIE U CTPYKTYPHble (POpPMYyrbl HEOpraHUYeckux wu
OpraHM4YecKknx BeLLeCTB Kak HocuTenem uHdopmauuM O CTPOEHUW BeLlecTBa, €ero
CBOWCTBaX M NpUHAANEXHOCTU K onpeaeneHHoMy Krnaccy coefMHeHUN;

- 06BACHATL NPUPOAY M cnocobbl 06pa3oBaHNA XMMNYECKOWN CBA3N: KOBANEHTHOM
(nonapHOW, HENONSAPHOW), MWOHHOW, MeTanfIMYeckon, BOOOPOAHON - C Uenblo
onpeaeneHnst XMMMYeckon akTUBHOCTU BELLIECTB;

- XapaktepusoBaTb (U3MYECKME CBOWCTBA HEOPraHUYECKUX W OpraHn4yecKmnx
BELIECTB WM YyCTaHaBnvMBaTb 3aBMCUMOCTb (OU3MYECKMX CBOWCTB BELLECTB OT Tuna
KpUCTannnyeckomn peLueTku;

- XapakTepu3oBaTb 3aKOHOMEPHOCTU B UBMEHEHUN XUMNYECKNX CBOMCTB NPOCTbIX
BELLECTB, BOAOPOAHbIX COEAMHEHUI, BbICLUNX OKCUOO0B U TMAPOKCUAOB;

- YMEHue ycTaHaBnuBaTb 3aBMCUMOCTb CBOWCTB W MPUMEHEHMUS BaKHEMWLUMX
OpraHM4YecKnx CoeguMHEHMA OT UX XUMWUYECKOTO CTPOEHUSl, B TOM 4UCNEe WU
0OYCNOBMNEHHbLIX XapakTepoOM 3TOr0 CTPOeHust (NpefenbHbiM UK HenpeaesibHbIM) ©
HanMumMem yHKLMOHANbHbIX rPYM;

- YMEHME ONUCbIBaTb KOHKPETHbLIE XMMUYECKNE peaKL M, YCOBUS UX NPOBEAEHUS
N ynpaBneHns XMMM4eCckumMm npoueccamu;

- ycTaHaBnMBaTb 3aBUCMMOCTb pPEaKLUMOHHOM CrNOCOBHOCTM OpraHMYecKmnx
COEOVHEHMN OT XapakTepa B3auMMHOI0 BIIMSIHUS aTOMOB B MOJSEKynax C LUenbto
NPOrHO3MPOBaHMs NMPOAYKTOB peakuuu;

- yCTaHaBnuBaTb 3aBUCMMOCTb CKOPOCTU XMMMUYECKOW peakumMm U CMELLEHUs
XMMUYECKOTO pPaBHOBECUS OT pPasfnUYHbIX (PAKTOPOB C LENbk  OnpeaeneHus
ONTUMarsbHbIX YCITIOBUI NPOTEKAHNA XMMUYECKNX NPOLLECCOB;

- NPUBOAUTL NPUMEPbLI OKUCITUTENBHO-BOCCTAHOBUTENbBHLIX pPeakunin B Npupoae,
NPON3BOACTBEHHbLIX MPOLECCaX U XU3HEAEATENbHOCTU OPraHN3MoB;

- NPOBOAMTbL pacyeTbl HA OCHOBE XUMUYECKNX (DOPMYI U YPaBHEHUI XUMNYECKNX
peakuMi C MCNosib30BaHMEM (U3NYECKUX BENUYMH, XapakKTEpU3YyHLMX BELLECTBa C
KONNYECTBEHHOW CTOPOHbI: Macchl, 0bbema (HopmarbHble YCNOBUWS) ra3os, KONNM4ecTea
BELLECTBA; UCMOMb30BaTb CUCTEMHbLIE XMMUYECKNE 3HAHUA AN MPUHATUSA PELUEeHUN B
KOHKPETHBIX XKM3HEHHbIX CUTYyaLusX, CBA3aHHbIX C BELWECTBAMU U UX MPUMEHEHNEM;

- XapakTepu3oBaTb OOLUME CBOWCTBA, MONyYEHME U MPUMEHEHUE U3YYEHHbIX
KIacCoOB HEOPraHMYECKMX N OPraHMYECKMX BELLLECTB U UX BaXKHENLUNX NPEeACTaBUTENEN;
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- onpegensaTb UCTOYHUKU XMMUYECKOM MHopmaumn, nosiydatb €€, npoBOAUTb
aHanus, n3rotaBnmBaTb MHPOPMALMOHHBLIN NPOAYKT U NPeacTaBnsTh ero;

- KPUTMYECKM OLeHuBaTb W MHTEPNpPeTUpoBaTb XUMUYECKYHD WH(OpMaLuto,
coaepxallytocs B CoobLLEHMAX CPeaACcTB MaccoBon nHdopmaunn, pecypcax MHTepHeTa,
HaY4YHO-NONYNAPHbIX CTaTbAX C TOYKM 3PEHUA eCTeCTBEHHOHAy4YHOW KOPPEKTHOCTU B
Lensx BbIsIBEHNSA OLNBOYHBIX CY>KOEHUA 1 POPMUPOBAHNA CODOCTBEHHOW NO3ULMMK;

- yCTaHaenuMBaTb B3aMMOCBA3M Mexgy daktamm W Teopuen, MPUYMHOM W
cneactBneM npu aHanuae npobneMHbIX cutyaumn M oboCHOBaHUW MPUHUMAaEMbIX
peLleHNin Ha OCHOBE XMMWNYECKNX 3HAHWUM;

- YMeHue nonb3oBatbCsad obA3aTesibHbIMM  CNPaBOYHBIMM  MaTepuanamu
(nepnogunyeckon cuctemon xumumyecknx anemeHtoB . W. MeHpeneesa, Tabnvuen
pPacTBOPMMOCTM, ONEKTPOXUMUYECKMM  PSAOM  HanpshKeHUn  MeTannoB, psiaoMm
AMEeKTPOOTPULATESNIbHOCTN) NSl XapakTEPUCTUKN CTPOEHUS, COCTaBa U CBOMUCTB aTOMOB
XMMmnyeckmx anemeHToB |I—IV neprnogoB n obpasoBaHHbIX UMW MPOCTbIX U CROXHbIX
BELLECTB;

- NPOrHO3MpPOBaTb CBOMCTBA HEU3YYEHHbIX BELLECTB NO aHanormm co CBOMCTBaMum
N3yYeHHbIX HA OCHOBE 3HaHUSI XMMUYECKUX 3aKOHOMEPHOCTEMN;

- CaMOCTOAITENbHO MNPOBOAUTb XMMWYECKUA IKCMNEPUMEHT W HabnwogaTtb
AEMOHCTPALMOHHBIA 3KCNEPUMEHT, (bUKCUpOBaTb pes3ynbTaTbl U AenaTb BbiBOAbI U
3aKM4YeHNA No pesynbTatam,

5. COOEPXAHME PABOYEW MPOrPAMMBI

BBeaeHue
HayyHble MeTogbl MO3HaHUA BeLWeCTB UM XUMUYECKUX sBneHun. Ponb
3KCNEPUMEHTA U TEOPUN B XUMNKN. 3HaAYEHMEe Xxummmn npu ocsoeHmn npodeccun CIrO u
cneumanbHocten CI1O counanbHO-3KOHOMMYECKOro npodunsa npodeccruoHanbHoro
obpasoBaHus.

1. OpraHunyeckasa xumus

1.1. NMpepmeT opraHN4ecKkon XuMmMn. Teopusi CTPOEHUA OpraHM4YecKnx
coeauHEeHUN

NMpeameT opraHnyeckom XumMuM. [loHATME 0O oOpraHMyeckoMm BeLlecTBe U
OpraHU4eckom XvMUW, eé€ pasBUTUE U 3Ha4YeHWe B MOJSTYYEHUN HOBbLIX BELLECTB U
MaTepuarnos.

Teopusa cTpoeHMss opraHMyeckux coeamHeHmn A. M. byTtneposa.
Mpeanocbinku co3gaHnsa Teopum cTpoeHnsi. OCHOBHbIE MOMOXEHNA Teopumn CTpoeHus A.
M. BytnepoBa. XuMmn4eckoe CTpOEHNE N CBOMCTBA OpraHn4eckmnx sewects. [NoHaTne 06
n3omMepun, BaneHTHOCTW, T[OMOSIOTMYECKOM pSae W FOMOSIOTMYEeCKON pPasHOCTU.
CTpyKTypHble (bOpMyIbl — MOMHbIE U COKpaLLEéHHble. [pocTble (OANHapHbIE) U KpaTHble
(OBOWMHbIE N TPOKWHbLIE) CBA3MN.

Knaccudmkaumsa opraHunyeckmx coegumHeHun. Knaccmdumkaumsa opraHnyeckmx
BeLWeCTB B 3aBUCUMOCTU OT CTPOEeHUus yrnepogHon uenu. MNoHsatne yHKUMOHaNbHON
rpynnbl. Knaccudpukaumsi opraHMYeCcknx BeLECTB Mo TUNy PyHKLUNOHANbLHOW rpynnbl.

OCHOBbI HOMEHKNaTypbl OpraHUYeCKUX BelecTB. TpuBMarnbHble Ha3BaHWS.
PaumoHanbHaas HOMeEHKNaTypa Kak npeawecTtBeHHMua HomeHknatypbl |UPAC.
Homenknatypa IUPAC: npuHumMnbl o0pasoBaHMsi  Has3BaHWKW,  CTApLUMHCTBO
YHKUMOHAnNbHbIX rpynn, mx obo3HadeHue B npedukcax u cyddurkcax HasBaHWi
OpraHM4YecKnx BeLLecTB.

1.2 NpepenbHbIe yrnesoaopoabl

MpepenbHble yrnesogopoAbl - ankaHbl. [loHATMe 06 yrneeBogopoaax.

OcobeHHOCTU CTpOeHUst NpeAenbHbIX YrneBo4opOAoB. AnKaHbl Kak npeacTaBuTenu

npegerbHbIX yrnesogopoaos. MeTaH n ataH — I'IpOCTeI7ILIJI/Ie npencraBuTesin aJikaHoB.
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Fomonornyeckmn pag n obwaa popmyna ankaHoB. CTpyKTypHasi nsomepus (Msomepus
yrnepogHon uenu). LuknoankaHel. HomeHknaTtypa ankaHoB. du3myeckme CBOUCTBA.

XuMuyeckme CBOMCTBA asikaHoB. Peakuuum OKUCIMEHUS, peakuun 3amelleHns
(ranoreHupoBaHue), peakuun nsomMepusauumn, peakumns pasnoxXeHns MeTaHa, peakums
AernapupoBaHust 3TaHa, TepMUYECKOe NpeBpaLleHne ankaHoB, KOHBEPCUSA MeTaHa.

NMpumeHeHne U cnocobbl nony4yeHusa ankaHoB. O6GMNacTM NPUMEHEHUNA
ankaHoB. [MpoMbIWNEHHbIE CNOCOObI MOMyYEeHUS arnkaHoB: MOfyYyeHue n3 NPUPOAHbLIX
WCTOYHUKOB, KPEKMHI napaduHOB, rmapupoBaHue ankaHoB. JlabopaTopHble crnocobbl
nosiydeHns arnkaHoB: cuHTe3 Biopua, OekapOokcunvpoBaHue, rMaponuvs kapouaa
antoMUHKUS.

demoHcTpauun

Mopenn wMornekyn MeTaHa, [ApYyrux arnkaHoB, pasfu4yHbIX KoHdopmauuim
LIMKIOrekcaHa.

1.3 Henpep,eanble yrneBoaopoAbl: ajikeHbl, arikagneHbl, ankunbl

AnkeHbl. [1pOCTpaHCTBEHHOE CTPOEHME MOJSIEKYNbl 3TUMEHA W  arkeHoB.
lomonornyecknn psag u obwasa dopmyna ankeHoB. M3omepusi  3TUNEHOBBLIX
yrneBo4opOaoB: MeXKnaccoBasi, YrnepoaHOro ckemneta, NOSIOKEHUA KpaTHOW CBS3MW,
reomeTpunyeckas. OcobeHHOCTN HOMEHKIATYpbl 3TUNEHOBLIX YrNEBOAOPOA0B, HAa3BaHUS
Ba)HeNLWKnX pagukanos. dusmyeckne cBoNCTBa ankeHoB. [lonyyeHne u npuUMeHeHue.
Peakumn perngpupoBaHuMsi U KpPEKMHra arnkeHoB. XMMUYECKMe CBOWCTBA: peakuun
rMOpMpoBaHns, ranoreHMpoBanHus, rmapartauumn, OKUCNEHUs U NoIMMepu3auni.

AnkagueHbl. [loHATME U Knaccuukaums AOWEHOBLIX YrNEBOAOPOOOB MO
B3aUMHOMY PacrofIOXEHUIO KpaTHbIX CBs3en B Monekysnie. OCoBeHHOCTN 3MEKTPOHHOIO
N NPOCTPaAHCTBEHHOIO CTPOEHUSA COMPSPKEeHHbIX OueHoB. HomeHknaTypa AWEeHOBbIX
yrnesogopoaoB. OCOBEHHOCTM XMMUYECKUX CBOWCTB COMPSXKEHHbIX AWEHOB Kak
CNeacTBue UX ANEKTPOHHOro cTpoeHus. Peakuun 1,4-npucoegmHenus. Nonumepusauus
AaneHoB. Cnocobbl nonyvyeHns AMeHoBbIX yrrnesogoponoB: pabotel C. B. Jlebenesa,
aernapupoBaHve ankaHoB. Mony4yeHne CUHTETMYECKOrO Kayvyka U pe3uHbl

ANKuHbI. ONEeKTPOHHOEe UM MPOCTPaHCTBEHHOE CTPOEeHMEe  aueTureHa.
fomonornyecknn psg 1M obwasi opmyna ankmHoB. HomeHknaTtypa aueTurneHOBbIX
yrneBoaopooB. N3omepusa MexkrnaccoBas, YyrinepoaHoro ckeneTta, NonoXeHnst KpaTHoOWM
cBA3n.  Pusmyeckme U XMMUYECKME  CBOWCTBA:  peakuuMuM  rMapuvpoBaHus,
ranoreHnpoBaHus, rmaporanoreHpoBaHune, rmgpataumnm (peakunsa Kyyeposa), ropeHus.
[Mony4eHue n npuMmeHeHne.

XuMnyeckme cBOMCTBA M nNpuUMeHeHue anknHoB. OcCOBEHHOCTM peakuui
npucoeanHeHNsa No TPONHOWM yrnepoa-yrnepoaHoun ceasn. Peakuunsa Kyyeposa. Npasuno
MapkoBHMKOBa MPUMEHUTENbHO K auetuneHam. [logBmXHOCTbL aTtoma Bogopoda
(kMcnoTHble cBoncTBa ankvHoB). OKuUcrieHne ankuHoB. [puMeHeHue aueTUreHoBbIX
yrnesogopoos. NonvesmHunaveTar.

demoHcTpauum

Mogenn Monekyn CTPYKTYPHbIX U MNPOCTPAHCTBEHHbLIX W30MEpPOB arikeHoB W
ankaguMeHoB U ankumos.

1.4 ApomaTnyeckue yrnesogopoabl

Fomonornyecknn psag  apeHoB. beH3on kak npeactaBuTeNb  apeHOB.
O6pasoBaHue apomaTuyeckon cuctemol. Fomonorn 6eH3ona, nx HOMeHknaTtypa, obuias
dopmyna. Pusmdeckme cBOMCTBA apeHOB. [eHeTudeckasi CBA3b YrreBogopOoB,
npuHagnexawmnx K pasnuyHbiM Krnaccam.

XuMmunyeckme CBOMCTBaA apeHOB. MonyyeHne 6eH3ona (Tpumepusaums
aueTtuneHa, gernapupoBaHue arnkaHoB, AerMapvpoBaHue uuknoankaHos). [pumepsl
peakunin 3aMeLleHUs: ranoreHMpoBaHus, ankunmpoBaHusa (katanusatopbl Opuaens-
Kpadptca), HuTpoBaHusa. Peakuumn ruapmpoBaHnsa 1 NpucoeguHeHnsa xmnopa kK 6eHsony.
Peakuus okucneHus.



demoHcTpauun
Mogaenu monekyn 6eH3ona n ero roMmos1oroB.
1.5 MNpupoaHble UCTOYHUKMK YriieBoAOpPOaAOB

Hedtb. HaxoxpgeHne B npupoge, coctaB M usndeckme CBOWCTBA HedTu.
TonnueBHO-3HepreTudeckoe 3HayveHue HedTu. [MpombliwneHHas nepepaboTka HedTw.
Pektndukaumsa HedTHM, OCHOBHble pakuun ee pasgenieHus, UX WUCMonb30oBaHue.
BTopuyHasa nepepaboTtka HepTenpoaykToB. PekTudukaumss masyta npyv yMeHbLEHHOM
AasreHnn. KpeknHr HedpTenpoayKToB. ANKMIMpoBaHue HenpeaesibHbIX YrineBogopoaoB.
PedopmMuHr HedpTenpoaykToB. KadectBo aBTOMOOUNBLHOrO Tonnmea. OKTaHOBOE YMCHO.

MpupoaHbIn N nonyTHbIN HedPTAHOM rasbl. CocTaB NPUPOAHOro rasa, ero
HaxoxgeHue B npupoge. Npeumyliectsa NpupogHOro rasa kak tonnmea. XuMmmnyeckas
nepepaboTka NPUPOAHOro rasa: KoHBepcust, NMponin3. CUHTE3-ras u ero NCNosib3oBaHue.

KameHHbIW yronb. lWckonaembl yronb: aHTpauuT, KaMeHHbIW, Oypbln.
KokcoBaHne kameHHoro yrnsi. KokcoBbl ras, amMmuadHas BoAa, KaMeHHOYrosibHas
cmorna, Koke. Masndukaumns n katanutmyeckoe rmapupoBaHmMe KaMeHHoro yrng.

1.6 CnupTbl. PeHon

CtpoeHne u knaccudcpukauua cnuptoB. Knaccudukauumss cnvptoB no Tuny
YyrneBo4OpPOOHOro paavkana, Yucrly rMapoOKCUITbHbLIX FPYMn M TUMy atoma yrnepoaa,
CBSI3@aHHOIO C MMOPOKCUNBHOM FPYnmnon. ONEeKTPOHHOE M MPOCTPaHCTBEHHOE CTPOEHue
rMOPOKCUITBHON rpynnbl. BnusHue CTpoeHusi cnupToB Ha MX (pu3ndeckue CBOWCTBA.
MexmonekynsipHasa  BogopoAdHas  cBA3b. [omonorndeckun psia npegenbHbIX
OAHOATOMHbIX CnNUpPTOB. M3omepusi U1 HOMeHKNaTypa asnkaHoB, Mx obwasi dopmyna.
Cnocobbl NonyyYeHus cnMpToB.

Xumunyeckme csBoucTBa cnupToB. PeakunoHHas cnocoBbHOCTb npeaenbHbIX
OfHOaTOMHbIX CcnUPToB. CpaBHEHWE KUCMOTHO-OCHOBHbIX CBOWCTB OpraHUyeckux u
HeopraHnyeckux coeguvHeHun, cogepxawmx OH-rpynny:  KACNOT, OCHOBaHWUW,
aMOoTePHbIX coeanHeHun (Boabl, cnMpToB). Peakumn atepudukaumm, germapataumu,
okucneHus. KayectBeHHas peakuus Ha cnupThbl.

MHoroatoMHble cnupTtbl. OTAenbHble NpeacTaBUTENWU:  3TUMEHITIMKOSb,
rMUUEepuH, cnocobbl UX NOMYyYeHUs, NPaKTUYecKoe NpUMeHeHme.

PeHoN. ONEKTPOHHOE W NPOCTPaHCTBEHHOE CTpoeHne deHona. BaaumHoe
BNUAHNE apoOMaTMyecKoro Korbua W rMMAPOKCUIBbHOW rpynnbl. XMMUYeckue CBOWMCTBA
deHona Kak PyHKLUMST ero XMMUYEeCKOro CTpoeHusi. Peakuumn ¢ yyactnem 6eH30mbHOro
konbua. MNonyvyeHne n npumeHeHne eHona n ero NPon3BOAHbIX.

demoHcTpauum

Mogenu monekyn cnmpToB U (PeHOMoB.

1.7 Anbaernabl U KeToHbl. Kapb6oHoBble KUCNOTbl. CroXxHbie 3¢pupbl

Anbpernabl N KeToHbl. [ToHATNE O KaPOOHUIbHBIX COEOUHEHUAX. DNEKTPOHHOE
CTpoeHue KapboHUNLHOW rpynnbl. MI3omepnsa n HoMeHknatypa anberngoB U KeTOHOB.
dopmanbgerng v avertanbgerns nx cBoMcTea u usndeckne ceBouctea. XMMuYeckme
CBOMCTBA: peaKkuMuM OKUCMEHUS W BOCCTAHOBIIEHUS, Ka4yeCTBEHHble peakumm Ha
anbgerngHyto rpynny. lNonyyeHne n npumeHeHue.

KapboHoBble KMCNOTbl. [OMonornyeckni psia npenenbHbiX OAHOOCHOBHbLIX
KapbOHOBbLIX KUCINOT, X HOMEHKNaTypa u nsomepusi. dusnyeckme cBonctaa kKapboHOBbIX
Kncnot. MypaBbMHas U yKCyCHas KUCMOTbI: CTPOEHUe, (PU3MYecKne U XMMUYeCcKue
cBoucTBa (peakuust atepudpmkauum, obuwme ans knacca kucnot) CreapuHoBas wm
OIleMHOBas KUCIOTbl Kak NpeaCcTaBUTENM BbICLUMX KapOOHOBbLIX KMCMNOT. Mbina kak conu
BbICLLMX KAPBOHOBbIX KACMNOT, X MOKOLLME AENCTBME.

CnoxHble 3c¢pupbl. CTpoeHne n HOMEHKNaTtypa CroXxHbix 3¢dumpoB. Crnocobbl
NoJsly4eHUs CIrIOXHbIX 3(PNPOB. XMMNYECKNE CBONCTBA N NPUMEHEHNE CITOXHbIX 3(PPOB.
XKupbl Kak crioxHble adupbl rmuuepuHa. XMMUYeckue CBOMCTBA XUPOB: rMAOPOIivS,
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OMbIfieHMe, rmapvpoBaHue. buonornyeckas ponb XUPOB, UX UCMNOSb30BaHUE B ObITY U
NPOMBbILLSIEHHOCTH.

demoHcTpauun

ObbeMHble Moaenu Monekyn anbaerMaoB U KeTOHOB, KapOOHOBLIX KUCIOT U
XWpOB.

1.8 YrneBoAabl

NoHatne o6 yrneBopgax. Knaccudpukauma yrnesogoB. MoHo-, au- wu
nosiMcaxapuabl, NnpeactaBMTenn Kaxaon rpynnsl yrnesogos. [Noko3a Kak npocTenumm
MoHocaxapug. Caxaposa Kak npeactaBuTenb gucaxapuaoB. Kpaxman v uenntonosa kak
npupoaHble nonumepbl. CTpoeHne n dusmyeckme CBOWCTBA. XMMUYECKME CBOWCTBA
MIOKO3bl: OKMUCIIEHME aMMMadvHbIM pacTBOpOM okcuaa cepebpa(l), BoccTaHOBNEHMe,
OpoXeHue rnwKo3bl. XMMUYECKME CBOWCTBA Kpaxmana: rMaposiud U KavyecTBeHHas
peakumsi ¢ nogom. buonornyeckasa ponb yrneBogoB, UX 3HAYEHUE B XXMU3HU YeroBeka U
obuwiecTBa.

1.9 AsoTcoaepxawme opraHu4eckme coeauHeHus

Knaccudmkauma m mnsomepuss ammHoB. [loHATME 00 amwuHax. [lepBu4Hble,
BTOPUYHbIE N TpeTU4Hble aMmuHbl. Knaccndmkaums ammHoB No Tuny yrineBOAOPOAHOro
pagvkana u 4ucry amuvHorpynn B Morekyne. omonorndeckue psagbl npegenbHbIX
anudaTn4ecknx n apoMaTmyeckMx amuHOB, M3OMEpMUs U HOMeHKNnaTypa. AMUHbI Kak
OpraHM4yecKkne OCHOBaHUs, UX CPaBHEHME C aMMMUakoM U APYrMMU HeopraHu4eCcKnmu
ocHoBaHnAMU. CpaBHEHME XUMUYECKMX CBOWCTB anunaTtudecknx n apomMaTuyeckmx
amnHoB. OBpasoBaHve amMuaoB. AHUMHOBLIE KpacuTenu. MNMoHATUE O CUHTETUYECKUX
BONokHax. lNony4yeHne 1 npuMeHeHue.

AMuUHOKMCNOTLI. [NloHATNE 00 aMMHOKMCNOTAaX, X Knaccnudukaums n CTpoeHme.
OnTnyeckas nsomepusi aMMHOKMCNOT. HOMeHknaTypa aMMHOKMCIOT. [JBOMCTBEHHOCTb
KMCITOTHO-OCHOBHbIX CBOMCTB aMUHOKUCIIOT U ee NpUYMHbI. bunonspHble noHbl. Peakumn
KoHaeHcauuun. [lenTngHaa cBA3b. [lonydYeHMe aMUHOKUCIIOT, WX MNPUMEHEeHue u
Buonormnyeckas pyHKUUS.

Benku. benkun kak npupoaHble nonumepsl. [lepBnyHas, BTOpUYHas, TpeTuyHas u
YyeTBEPTUYHAdA CTPYKTYpbl 6enkoB. PubpunnapHbie 1 rmodbynspHble 6enkn. Xmmmyeckue
cBoncTBa 6enkoB: ropeHue, neHaTypauusi, rMApoONnu3, KaveCTBEHHble (UBETHbIE)
peakunn. bruonornyeckne yHKUUKN 6enkoB, Nx 3HavyeHne. benkn kak KOMNOHEHT MULLN.
Mpobnema 6enkoBOro ronofaHns 1 NyTn ee peLleHust.

A3oTcopaepxalume reTepoUMUKnuyeckue coeauHeHns. HyknenHoBble KUCNOThI.
HyknenHoBble KMCNOTbI Kak npupoaHbie nonumepsl. MNMoHatne OHK n PHK. CtpoeHune
OHK, ee nepBuyHas n BTopudHas ctpykrypa. Pennukauyma JHK. OcobeHHOCTM cTpoeHns
PHK. Tunbl PHK u nx 6uonorndeckune dyHkumn. NoHATME O TPOUMYHOM Koae (KOAOHeE).
BrocuHTes 6enka B XXMBOWN KNeTke.

1.10 Buonornyeckn aKkTuBHble coeANHEHUs

ButamuHbl. NMoHATHE 0 BUTammHax. Mx knaccudgukaums n obosHaveHmne. Hopma
notpebneHunsa sutammHoB. BogopactBopumble (Ha npumepe ButamuHoB C, rpynnbl B n
P) wn >xupopactBopumbie (Ha npumepe ButammHoB A, D u E). ABUTaMUHO3bI,
rMNepBMTaMMHO3bI U TMMIOBUTAaMUHO3bI, NX NpodmnakTmka.

FopmoHbIl. [loHATME O ropMoHax Kak OMONOrMYecKkn akTUBHbIX BeELLECTBaX,
BbIMOMHAKLWMNX  SHOOKPUHHYIO  PErynaumio  XU3HEeOesaTeNbHOCTU  OpraHW3MOB.
Knaccudumkaumsi ropMOHOB: cTepouibl, NPOU3BOAHBIE aMUHOKUCIOT, NONMNEeNTUOHbIE U
6enkoBble ropMoHbl. OTAenbHbIE NpeacTaBUTENN: 3CTPALNOS, TECTOCTEPOH, MHCYIIVH,
aZipeHarsvH.

INekapctBa. [loHATME O nekapcTBax Kak XMMUOTeparneBTUYEeCKUX npernaparax.
KpaTkne wuctopuyeckme cBeAeHUss O BO3HUKHOBEHUM M PasBUTUM XUMUOTEpanuu.
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AHTUBNOTUKM, NX KNnaccmudmrKaumsa No CTPOEHUIO, TUMY U CNEKTPY AencTBus. besonacHble
Cnocobbl NPUMEHEHUs1, NeKapCTBEHHbIE hOpMbI.
1.11 AcKkyccTBEHHbIE N CUHTETUYECKUE NONTUMEPDI

Monumepbl. OCHOBHbIE MOHATUA XUMUWN BbICOKOMOJSEKYSISAPHbLIX COeOUHEHWUN:
MOHOMEpP, nonumep, CTPYKTYPHOE 3BEHO, CTeneHb nosiMMmepusaumm, cpenHss
MonekynsipHas macca. OCHOBHble MeTObl CUHTE3a BbICOKOMOSEKYNSPHbBIX COeANHEHUI
— nonumepusaums n nonukoHgeHcaums. Knaccudgpukaums nonumepoB. VCKyCCTBEHHbIe
nosiMMepsbI: Lennynouna, aueTtaTHbIN LWENK, BUCKO3a, uennodaH. Nnactmaccel. BonokHa.

CuHTeTMYeCKue nonnmepsbl. [llonumepursayms U NOSIMKOHAEHCALUS Kak Cnocobbl
nonyyeHnsa nonummepoB. CuHTeTMYeckne  Kaydyku. [lonuctupon, TedrnoH wu
NONMBUHUNXIOPUA KaK npeactaButenn nnactmacc. CMHTETUYECKNE BOSIOKHA: KamnpoH,
HEWnoH, keBnap, naBcaH.

2. O6LwWwan n HeopraHMyeckas XMmus
2.1 Xumna — HayKa o BelyecTBax

CoctaB BewecTtBa. XuMmuyeckme anemeHTbl. Cnocobbl CywecTBOBaHUS
XUMUYECKMX INIEMEHTOB: aTOMbl, MPOCTble W CrOXHble BelwlecTBa. BewecTtBa
NOCTOSIHHOIO M NEPEMEHHOro coctaBa. 3akoH NOCTOSAHCTBA COCTaBa BelecTB. BelwlecTea
MOMEKYTSIPHOrO N HEMOSEKYNSIPHOIO CTPOEHMS.

U3mepeHune BewecTtBa. Macca aToMoB U Mornekyn. ATOMHasa eguMHuiua mMaccsbl.
OTHOCUTENbHbIE aTOMHAas U MOMeKynspHasi Maccbl. KonnyecTBo BewecTsa U eanHuLbl
ero namepeHus. Yucno Asoragpo. MonsipHasa macca.

ArperaTHble COCTOSIHUA BellecTBa. 1Bepaoe (Kpucrtannmyeckoe n amopHoe),
Xngkoe n rasoobpasHoe arperaTtHble COCTOsIHMS BewecTtBa. 3akoH ABoragpo v ero
cneactemda. MonsipHbih 06bem BewecTB B razoobpasHom coctosHun. O0beanHEHHbIN
rasoBblv 3aKOH 1 ypaBHeHne MeHaeneesa— KnanenpoHa.

Cwmecu BellecTB. Pasnnuma mexay cMecsaMum M XMMUYECKUMU COEOUHEHUSIMWA.
MaccoBasa n o6beMHas 4ofiM KOMMNOHEHTOB CMECH.

2.2 CtpoeHue aTtoma

CocTtaB aToMHOro sigpa. HyknoHbl: NPOTOHbI U HEUTPOHbLI. M30TOMbI U HYKNNAbI.
YcTonumBocTb aaep. [ABONCTBEHHAs npupoaa anekTpoHa.

AnekTpoHHas obGonoyka atomMmoB. [loHATME 06 9NEeKTPOHHOW opbuTann wu
3NEeKTPOHHOM obnake. KBaHTOBble 4ucna: rnaBHoe, opbutanbHoe (nobo4Hoe),
MarHMTHoe U crnuHoBoe. PacnpegeneHne anekTPoOHOB MO 3HEPreTUYECKUM YPOBHSM,
noaypoBHAM M opbutanam B COOTBETCTBMM C MPUHLMNOM HaWMEHbLUEN 3SHepruu,
npuHUMnom [laynu. ONEeKTPOHHblE KOHMUrypauum aTOMOB XMMWUYECKUX INEMEHTOB.
MpuMHUMN HauMeHblUue 3Heprun. BaneHTHble BO3MOXHOCTM aTOMOB XUMMUYECKUX
3N1eMEHTOB. JMEKTPOHHAA Krnaccugukaumss XMMUYECKUX 3dfnemMeHToB: s-, p-, d-,
anemMeHThbl. MocnenoBaTenbHOCTb 3aMNOfNIHEHNST ANEKTPOHAMN 3HEepPreTUYEeCKMX YpOBHEN
N NoaypoBHEN aTOMOB.

demoHcTpauun

Mogenu opbutanen pasnmyHon opmbl.

2.3 NMepuoaunyecknm 3akoH u Nepunoanyeckas cuctemMa XMMUYECKUX 3NIEMEHTOB
0. U. MeHpeneeBa

Mepuoguyecknm 3aKOH M CTpOeHMe artoma. M3ayyeHne onpegeneHui:
nepuoanyecknin 3akoH, nepwopg, rpynna. Buagbl noarpynn WM3otonbl. CoBpemeHHoe
NMOHATME XMMUu4Yeckoro anemeHta. CoBpemMeHHas dopmynuposka [lepunoguyeckoro
3akoHa. [Neprnoguyeckas cuctema n cTpoeHne atoma. du3ndecku CMbICIN NOPSIAKOBOro
HOMepa 3MeMEHTOB, HOMEPOB rPynnbl U Nepnoga. 3aKOHOMEPHOCTU N3MEHEHNSI CBONCTB
XMMNYECKMX ANIEMEHTOB 1 06pa3syemMbiX UMW NPOCTbIX U CIOXHbBIX BELECTB NO rpynnam
n nepuogam. [lpvyMHbI U3MEHEHNA MeTannnyecknx M HemeTanIM4ecKux CBOWCTB
3M1eMEeHTOB B rpynnax v nepuogax, B Tom ymcne 6onblunx n ceepxdonbunx. 3HavdeHne
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lMepuogunyeckoro 3akoHa u [lepnognyeckon CUCTEMbI XMMUYECKMX anemeHToB [. U.
MeHOeneeBa Anst passuUTUS HAyKN U NOHUMaHUS XMMUYECKOW KapTUHbI MUpa.

2.4 CTpoeHue BewecTBa

MoHATME O XMMUYECKOWN CBA3WU. TUMbl XMMUYECKUX CBA3EN: KOBaNeHTHas,
WOHHas, MeTannuyeckas u BOAOPOAHas.

KoBaneHTHasi xumumyeckasi cBfA3b Buabl koBaneHTHOW CBsA3WM (nonsipHast u
HenonsipHas). [Ba wMexaHuama obpasoBaHna CBA3U: OOMEHHbIN U JOHOPHO-
akuenTopHbli. OCHOBHbIE NapaMeTpbl 3TOro TMNa CBA3W: AfMHA, NPOYHOCTb, Yron CBA3N
unu BaneHTHbIn yron. OCHOBHble CBOMCTBA KOBanieHTHOW CBSI3W: HACbILWEHHOCTb,
nofiapM3yemMoCcTb U MNPOYHOCTb. Cnocob nepekpbiBaHUS 3MEKTPOHHbIX opbutanen wu
Knaccudgukaumsi KoBasneHTHbIX CBS3er No 3TOMy npu3Haky. KpaTHOCTb KOBaneHTHbIX
cBsA3en M Knaccudukaumss ux no 3TOMYy MNPU3HaKy: OAWUHAapHblEe, OBOWHbIE, TPOWHbLIE,
NOSTYyTOPHBbIE.

MoHHaa xumunyeckas cBA3b. KpalHun criydan KOBaneHTHOW MONAPHON CBA3WN.
MexaHnam obpasoBaHUA MOHHOW CBA3W. [MpaBuna onpegeneHust CTeneHn OKUCIEHUS
coeanHeHnn. MoHHble KpucTannuyeckne peweTkM U CBOWCTBA BELWECTB C TakuMMu
Kpuctannamu. Knaccngukaums MOHOB MO pasnnyHbIM NpU3HaKkam.

MeTtannuueckas xumuuyeckas cBf3b. OcoOblni  TUM XMMUYECKOWN CBA3MN,
CyuwlecTBylOWMMA B MeTannax v cnnaeax. Ee otnuumna n cxogcrBo C KOBASIEHTHOM U
NoHHOM cBa3siMu. CBOMCTBA MeTannmyeckon cBasn. Metannmyeckue Kpuctannudeckme
peLeTKN N CBONCTBA BELLECTB C TaKMMU Kpuctannamu.

BopnopopgHas xumuuyeckasa cBA3b. MexaHM3m obpasoBaHusa Takon cBA3n. Ee
Knaccudgukaumsi: MexXMOneKynspHas W BHYTPUMONEKynsipHad BOAOPOAOHbIE CBSA3WN.
MonekynsapHble KpuUCTaniuyeckune peLlueTkm gns 31oro tuna cesasn. dusmnyeckune
CBOMCTBA BELLECTB C BOAOPOAHOM CBSA3bI0. bruornornyeckas ponb BOAOPOAHbIX CBS3EN B
opraHmsauun cTpykTyp uononumepos. BnnaHne BogopoaHON CBA3M Ha TemnepaTypbl
nnaBneHNsa U KNNEHNA BELLECTB.

2.5 NMNonumepsbl

Buabl nonnmepos: opraHuyeckue n HeopraHuyeckue. [lonyyeHue nonumepos
peakumamn nonumepusauMnm U1 NONUKOHAEeHcauuu. BaxHenwwune npeacraButenu
nnactMacc U BOSIOKOH, WX MOMyYeHwe, CBOMCTBaA W npumeHeHwe. Buabl nnactmacc:
TepMonnacTuyHble U1 TepMopeakTuBHble. Pa3HOBMOHOCTU BOSIOKOH: MPUPOAHblEe
(KMBOTHblE, pacTUTErnbHble W MUHeparnbHble) W XUMUYECKUE (UCKYCCTBEHHblE U
cuHTEeTMYeckue): [oHATME O HeopraHMyeckux nonumepax u ux npencTaBuTeEnNu.
CTpyKTypbl  MONUMEPOB:  NWHEWHblE, pa3BeTBfEHHble W  NPOCTPAHCTBEHHbBIE.
CTpyKkTypupoBaHve MONUMEPOB: BYIKaHW3aUMa  KaydykoB, AybneHune 6enkos,
OTBEPXOEHUEe MNOSNIMKOHAEHCAUMOHHbIX nonumMepos. Knaccudukaums nonvmepoB Mo
pasnu4yHbIM NpusHakam. NpumeHeHne nnacTmacc.

2.6 [lIncnepcHble CUCTEMDI.

NMoHAaTMe o0 AucnepcHbIX cucTtemax. Knaccudukaumsa gmcrnepcHbIX CUCTEM B
3aBMCMMOCTW OT arperaTHOro COCTOSIHUS ANCNEPCUOHHOM cpeabl 1 aucnepcHomn dassbl, a
TaKke No pasmepy ux yvactuuy. pybogmcnepcHble CUCTEMbI: AMYINbCUM U CYCMEH3UN.
ToHKoANCNEPCHbIE CUCTEMBI: KONMOUAHbIE (3011 N renn) N UCTUHHBIE (MOSEKYNAPHbIE,
MOJEKYNSAPHO-NOHHbIE N MOHHbIE). Koarynauuns B KONMOUAHbIX pacTBOpax.

3Ha4yeHne [JUCNEPCHbIX CUCTEM B XUBOW UM HEXUBOM npupoae U
NPaKTUYECKOMN XKU3HU YenoBeKa. OMYyNbCUN U CYCNEH3UM B CTPOUTENLCTBE, NULLEBOW
N MeOUUMHCKOW MPOMBILNEHHOCTN, KOocMeTuke. buonoruyeckue, mMeguumHcKne w
TexHonornyeckne 30nM. 3Ha4YeHWe rener B OpraHU3auun XMBOWM  MaTepuwn.
Buonorunyeckne, nuweBble, MeOULNHCKUE, KOCMETUYECKUE renu.

2.7 XMMn4yeckue peakuumm
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Knaccudumkauma xuMmmyeckux peakumm B opraHU4eCKom n HeopraHM4eckou
xumun. [loHATME O Xxumumyeckonm peakumn. Peakuun, wnaywme 6e3 un3MeHeHus
Ka4yeCTBEHHOro cocTaBa BeLLeCTB: annoTponusaums n usomepusauma. Peakumum, ngyuwme
C U3MEHEeHNeM COoCTaBa BELLIECTB: MO YMCIY N XapaKkTepy pearmpytoLwmx n obpasyoLmxca
BELLECTB (Pa3noXeHusi, COeaNHEHNs], 3aMeLLeHnsi, OOMeHa); N0 M3MEHEHUIO CTeNeHewn
OKUCNEHUS 3NEMEHTOB (OKUCIUTESIbHO-BOCCTAHOBUTESNbHBIE W HEOKUCITUTESNBbHO-
BOCCTaAHOBUTESTbHbIE peakuun); No TennoBoMy ahdeKTy (3K30- N aHOAOTEPMUYECKNE); MO
drase (romMo- M reTeporeHHble); No Ha- npaeneHuto (obpatTumMble N HeobpaTuMble);; Mo
MeXaHu3My (pagukanbHble, MOSIEKYNAPHbLIE N NOHHbLIE).

CKOpOCTb XMMMYECKMX peakuumn. lNoHaTMe o ckopocTu peakumn. CKOpoCTb
rOMO- 1 reTEPOreHHON peakumn. JHeprusa aktueauum. akTopsbl, BMAOLWMNE HA CKOPOCTb
XMmuyeckon peakuuun. MNpupoaa pearmpyrowmx BewecTB. TemnepaTtypa (3akoH BaHT-
loppa). KoHueHTpaums. KatanusaTopbl M KaTanma: FOMO- W TFETEPOreHHbIn, Ux
MmexaHun3mbl. Kartanusatopbl. WHMMOMUTOpLI. 3aBUCUMOCTb CKOPOCTM peakuui oT
NOBEPXHOCTUN COMPUKOCHOBEHNS pearnpyoLnx BeLecTs.

OGpaTMMOCTb XMMUYECKUX peakuun. Xmmumyeckoe paBHoBecue. [loHATHE O
XUMUYECKOM paBHOBECUU. PaBHOBECHbIE KOHUEHTpauun. [JMHaMUYHOCTb XMMUYECKOro
paBHoBecus. DakTopbl, BNUSAKOLLME HA CMELlEHWEe pPaBHOBECUS: KOHLEHTpauums,
AasreHue, tTemnepartypa (npuHumn Jle WaTtense).

2.8 PactBOpbI

NMoHATME o0 pacTtBopax. Pusmko-xMMmU4eckass npupoaa pPacTBOPEHUs U
pacTBopoB. BsaumopenictBne pacTtBopuTenss M pacTBOPEHHOrO  BeLllecTBa.
PactBopumocTb BelecTB. Cnocobbl BbIpa)KeHUs1 KOHLEHTpaUnn pacTBOPOB: MaccoBas
A05s pacTBOPEHHOro BellecTBa (NpoueHTHast), MongapHas.

Teopusa aneKTponuTu4yeckoun guccoumnaummn. MexaHmam guccoumauum BewecTs
C PasnMyHbIMW TUMAMWU XUMUYECKMX CBA3en. Bknag pycckux yyeHblX B pasButue
npeactaBneHnn ob anekrponutnyeckon amccounaumnn. OCHOBHbIE MOSIOXKEHUSI TEOPUN
anekTponuTuyeckon auccoumaumm. CreneHb 3MEKTPONMTUYEeCcKoOn Aauccoumaumm u
dakTopbl ee 3aBMCUMOCTU. CunbHble U cpedHue anekTponutbl. duccoumaumsa BoAbl.
BogopoaHbin nokasatens. Cpeaa BOAHLIX pacTBOPOB 3MEKTPONUTOB. Peakuun obmeHa
B BOOHbIX pacTBopax af1IeKTPOSNTOB.

f'mpponus kak o6MeHHbIN npouecc. [MApoNn3 HeopraHN4YeCcKNx cCoeauHeHUmn
(conn) n ero 3HayeHWe B MpPaKTUYECKOW AOeATenbHOCTU 4enoseka.. [lpakTnyeckoe
NPUMEHEHNEe rMaponuaa.

2.9 OKMCNUTENbHO-BOCCTAaHOBUTENbHbIE peaKkunn. NEeKTPOXuMmyeckKue
npouecchl

OKMCNUTENbHO-BOCCTaHOBUTENbHbIE  peakuuMu. CTeneHb  OKUCIEHMS.
BocctaHoButenm un  okucnmtenn. OKUcneHMe W BOCCTaHOBNeHue. BaxHenwmne
OKUCNUTENN N BOCCTaHOBUTENW. BoccTaHoBUTENbHbIE CBOMCTBA METANNOB — NPOCTbIX
BewecTB. OKMCnUTENbHbIE 1 BOCCTAaHOBUTENbHbIE CBOWNCTBA HEMETASNOB — MPOCThIX
BewlecTB. BoccraHoBUTENbHbIE CBOWCTBA BELECTB, OOpa30BaHHbLIX 3NEMEHTaMn B
HU3Wen (oTpuuaTenbHon) cteneHn okucneHunsa. OKUCNUTENbHbIE CBOWCTBA BELLECTB,
obpasoBaHHbIX 3NeMeHTamu B BbICLUEN (MONOXUTENBbHOMW) CTENEHN OKUCIEHUS.
OkucnutenbHble U BOCCTaHOBMUTENbHbIE CBOWCTBA  BELLECTB, 0Opa3oBaHHbIX
3rIEMEHTaMN B MPOMEXYTOUHbIX CTEMEHSIX OKUCIIEHNS.

AneKTponus3 pacnnaBoB U BOAHbIX PacTBOPOB 3NeKTponuToB. [lpouecchl,
npoucxogawme Ha kKaToge M aHode. YpPaBHEHUSA INEKTPOXMMUYECKMX MPOLIECCOB.
OnekTponu3 BOAHbLIX PACTBOPOB C MHEPTHLIMU 3MEKTpoAaMn. JNEKTposriM3 BOLHbIX
pPacTBOPOB C pacTBOPMMbIMM 3riekTpoaamu. [NpakTuyeckoe NnpMMeHeHne anekTponmaa.

2.10 Knaccudmkaums sewecTs. [pocTbie BewecTBa
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Knaccudumkauma HeopraHnyeckux BelecTB. [1pocTblie U CNoXHble BelecTBa.
Okeungbl, wux knaccudmkaums. [mngpokeuabl (OCHOBaHUS,  Kucropogcoaepxaiume
KMCNOTbl, amoTepHble rmgpokcuabl). Kucnotsl, nx knaccudgpukauyms. OCHoBaHWUA, UX
knaccudpukauma. Conun cpegHue, KUCnble, OCHOBHbIE U KOMMSIEKCHbIE.

MeTtannbl. [lonoxeHne metannoB B [lepnogmnyeckon cCUCTEME XUMUYECKUX
anemeHToB [1. I. MeHaeneesa. OCOBEHHOCTU CTPOEHMUS ANEKTPOHHbBIX 060104eK aTOMOB
metannos. O6bwwe dwusndeckme cBonctBa MeTtannoB. Cnnaebl  MeTannos.
ONEKTPOXNMMYECKUI PAS, HANPSXKEHUIN MeTannoB. XMMUYECKNE CBOUCTBA BaXKHENLLINX
MeTasnsioB (HaTpun, Kanuu, Kanbunn, MarHum, antoMMHUIA, LIMHK, XPOM, Xeneso, Meb) n
nx coeguHeHun. BaanmogencrTene meTannoB ¢ HeMeTannamu, BOAOW, C paCTBOPMMbIMU
Kncnotamu, pactsopamu conen. Obuwme cnocobbl nonydeHus metannoB. Kopposus
MeTannoB. Cnocobbl 3awmTbl OT KOpPOo3uKn. NpumeHeHne mMeTansioB B ObITY N TEXHUKE

HemeTtannbl. NonoxeHne HemeTannos B [epnognyeckomn cucteme, 0COBEHHOCTH
CTPOEHUS MX aTOMOB. WX aTOMHOE W MOMEKynspHOe CTpoeHue ux. AnnoTponus.
Xumunyeckme csonctBa HemeTannoB. OKUcnMTenbHble CBOWCTBA: B3aMMOAEWNCTBUE C
MeTannamMmm, BOAOPOAOM, MEHEE 3NEKTPOOTPULATENbHLIMU HEMETanamm, HEKOTOPbLIMN
CNOXHbIMK BellecTBamn. BoccTtaHoBUTENbHLIE CBOMCTBA HEMETASNIOB B peakuusix ¢
PTOPOM, KMCNOPOAOM, CIIOXHbIMW BELLECTBAMNU — OKUCIUTENSAMU (2a30THOW U CEPHOM
Kucrnotamu 1 ap.).

2.11 OCHOBHbI€ Knacchbl HeopraHn4YeCckux n opraHn4eCcKux coeauHEeHun

Kucnotbl. KncnoTbl B CBETE TEOPUM IMEKTPONUTUYECKON Anccoumaunmn. Kncnotol
B CBeTe npoTtonutuieckon Teopun. Knaccudburkaums opraHM4eckmx n HeopraHM4eCcKux
knucnot. OBLWwmMe CBOMCTBA KMCNOT: B3aMMOAENCTBME OPraHUYeCKUX U HeopraHM4eckux
KMCNOT C MeTanmnamMmm, OCHOBHbIMW 1 aM(OTEPHbIMU OKCUOAMWU U TMAPOKCUOAMM, COSISIMN,
co cnnpTamu. OcobeHHOCTM CBOMNCTB KOHLEHTPUPOBAHHOM CEPHOMN U a30THOW KUCHOT.

OcHoBaHuA. OcHOBaHUSA B CBETE TEOpUU INEKTPONUTUYECKOM AMccoumauunn.
OcHoBaHuss B cBeTe npoTtonutuyeckon Tteopun. Knaccudumkauusi OpraHMYecknx u
HeopraHM4yecknx ocHoBaHun. OO6wWme CcBOMCTBA OCHOBaHMW. B3aMMOAEWCTBME C
KMCNoTamu, KNCNOTHbIMK OKCMAaaMun, ¢ consmn. PasnoxeHne HepacTBOPMMbIX COne npu
HarpeBaHuM.

AmdoTepHble opraHMyeckme n HeopraHuyeckue coeguHeHusi. AM@oTepHble
OCHOBaHuA B CBETE NPOTONUTUYECKON Teopun. AMGOTEPHOCTb OKCUAOB U FMOPOKCUO0B
nepexoaHbIX METasnoB: B3aMMOLENCTBUE C KUCNOTaMU U LLENIoYaMK.

Conu. Knaccudumkaumsa n xummyeckme csorctea conen. OcobeHHOCTN CBOWUCTB
conen opraHN4ecKknx N HeopraHN4YeCcKNx KUCoT.

FeHeTM4YecKaa CBA3b MeXAYy KraccaMu OpraHMYeCKUX U HeopraHM4yeckKux
coeAuHeHUN. [NoHATUE O reHETUYECKOM CBA3M U TEHETUYECKUX pS4ax B HEOPraHMYeCcKomn
N OpraHMyeckon xumun. NeHeTUYeckme pagbl MeTanna (Ha npumepe Kanbums u xxenesa),
HemeTanna (cepbl U KPEMHUS), NEPEXOLHOIO anemMeHTa (UuHka). FeHeTnyeckme psagbl n
reHeTnyeckasi CBsidab B OpraHM4Yeckon xmmumn. EQUHCTBO Mupa BELLECTB.

2.13 Xumunsa B Xn3Hn obLiecTBa

XvMna v npou3BOACTBO. XMMMYECKAs MPOMBILWSIEHHOCTb W XMMWUYECKUE
TexHonormn. Cbipbe ONd XMMWYECKOW NPOMbIWNEHHOCTM. Bogoa B XvMudeckon
NPOMbILLNIEHHOCTN. OHEeprus Ans XMMUYECKOro npomsBOACTBa. HayuyHble npuHUMMbI
XMMUYECKOrO MPOM3BOACTBA. 3awuTa OKpyXawwen cpeabl M oxpaHa Tpyaa npu
Xxumuyeckom npomsBoactBe. OCHOBHble CTagMm  XMMUYECKOrO  MpPOM3BOACTBA.
CpaBHeHne NpoM3BOACTBa aMMmUaka u MeTaHona.

XuMua B cenbCKOM Xo3AuUCTBe. XMMU3auusi CenbCKOro XO3§UCTBa U ee
HanpaeneHusi. PacteHns n noysa, NOYBEHHbIA MOrMOLAOLWNIA KOMNEKC. YaobpeHus n
nux knaccudpukaums. Xumumyeckme cpeacTsa  3awMTbl pacTteHun. OTpuuaTenbHble
nocneacTBms NPUMEHEHNSA NecTuumMaoB 1 6opbba ¢ HUMKN. XnMn3aums XMBOTHOBOACTBA.

14



XumMmnsa u akonorusi. XMMMYECKoe 3arpsisHeHue okpyxawuen cpegbl. OxpaHa
rmgpoccepbl  OT  XMMWUYECKOro 3arpsasHeHusi. OxpaHa no4yBbl OT  XMMWYECKOrO
3arpssHeHnsa. OxpaHa aTMocdepbl OT XMMUYECKoro 3arpsasHeHusi. OxpaHa cnopbl u
drayHbl OT XMMUYECKOTO 3arpsi3HeHUs. BUOTEXHOMOrMS U reHHast HXeHepust.

Xnmuss M noBcegHeBHasA XWU3Hb 4venoBeka. [lomawHas anteka. Morwowwme wm
ynctawme cpeactea. Cpeacrea 60pbObl C ObITOBBIMM HacekoMbiMKU. CpeacTBa NNYHON
TMrMeHbl N KOCMETUKN. XUMUs 1 nua. MapkMpoBKKY yNakoBOK NMULLEBbLIX U TMIMEHUYECKUX
NPOAYKTOB N YMEHWNE UX YNTaTb. DKOMOIMMS Xunua. XuMnNa 1 reHeTrka Yyernoseka.

TeMbl UHAK BuayalibHbIX MPOEKTOB

CoBpeMeHHble MeToabl 0be33apaKuBaHus Bogbl.

AnnoTtponuna meTansnos.

CuHTes 114-ro anemeHTa — TPUyMd POCCUNCKUX (PUBNKOB-SAEPLLNKOB.

M3oTonbl BOgOpOAA.

Mcnonb3oBaHue pagnoakTMBHbIX N30TOMNOB B TEXHUYECKUX LIESISIX.

PeHTreHoBCKOE n3nyyYyeHne 1 ero NCnosib3oBaHne B TEXHUKE U MeauLNHE.

OxpaHa okpyxatwLwen cpedbl OT XMMWYECKOro 3arpsisHeHusi. KonmyecTBeHHble
XapaKTepVICTI/IKI/I 3arpAsHeHuns oKpyXxaroLlen cpeabl.

8. T[lpumeHeHune TBepaoro n razoobpasHoro okcuaa yrrnepoga (1V).

9. [pyboaucnepcHble CUCTEMbI, WX Klaccugukaums U1 UCNONb3oBaHWE B
npodgeccnoHanbHoOW AeATENbHOCTU.

10. KocmeTtnyeckue renu.

11. PactBOpbl BOKpYr Hac. Tunbl pacTBOPOB.

12. Bopga kak peareHT 1 cpefa anst XMMnM4eckoro npouecca.

13. YcTpaHeHue eCTKOCTU BOAbl Ha MPOMBbILLNEHHbIX NPeanpusaTUsX.

14. Okcmabl 1 CONKU Kak CTPOUTESbHbIE MaTepuarnsi.

15. lNoBapeHHas conb Kak XMMUYECKOE CbIpbe.

16. MHoronukum kapboHaT KanbLms: B NpUpoae, B NPOMbILLSIEHHOCTH, B ObITY.

17. Peakunn ropeHus Ha NpoM3BOACTBE U B ObITY.

18. BupTtyanbHoe mogenupoBaHne XMMmM4eCcKmx npoLieccos.

19. BnekTponun3 pacTBOPOB 3NIEKTPOSIUTOB.

20. lNpakTnyeckoe MpuvMeHeHue arnekTponusa: paduHuUpoBaHue, ranbBaHOMMNacTuKa,
ranbBaHoOCTErvus.

21. DnekTponuTuyeckoe nonyveHne n padmHMpoBaHme Meau.

22. Koppoaus meTannoB 1 cnocobbl 3aLUmTbl OT KOPPO3UM.

23. NHepTHbIe nnn 6naropogHble rasbl.

24. CoBpeMeHHble NpeaCcTaBreHns 0 TEOPUN XMMUNYECKOTO CTPOEHUS.

25. Jkonornyeckue acnekTbl MICNOMNb30BaHUA YrNeBOAOPOAHOMO ChIpbs.

26. Pe3nHoTexHn4yeckoe npon3BoaCcTBO U €ro posib B Hay4YHO-TEXHUYECKOM Mnporpecce.
27. CBapOYHOEe NPOM3BOACTBO U POSib XMW YINEBOAOPOA0B B HEM.

28. HedbTb 1 ee TpaHCNOpTUPOBKA Kak OCHOBA B3aMMOBLIFOAHOrO MeXOyHapoLHOro
coTpyaHu4ecTBa.

Noar®NER

Tembl pechepaToB

1. BuoTtexHonorus un reHHas nHxeHepus — texHonormum XXI seka.

2. HaHoTexHonornsa kak NnpMopuTEeTHOE HanpasfeHne pasBuUTUSA Hayku U Npon3BOACTBa
B Poccunckon depepauum.

3. XKusHb n geatenbHocTb 1. N. MeHgeneesa. Vctopusi OTKPbITUA NEPUOANYECKOro
3aKoHa.

4. [1nasma — 4yeTBEepTOE COCTOSAHME BELLEeCTBa.

5. AmopdHble BellecTBa B Npupoae, TEXHUKE, ObITy.

6. 3awmTa 030HOBOrO 3KpaHa OT XMMUYECKOro 3arpsi3HEHUS.
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7.
8.
9.
10.

[MpnmeHeHne cycneH3nm n aMynbCUi B CTPOUTESLCTBE.

MwuHeparnbl 1 ropHble NoOpoabl Kak OCHOBA NUTOCAEPDI.

KusHb 1 peatenbHocTb C. AppeHunyca.

Bknag oOTeyeCcTBEHHbIX Y4YeHbIX B pasBUTUE TEOPUU  INEKTPOSNTUTUYECKOM

anccounauunn.

11.
12.
13.
14.
15.
16.

CepHas kucnota — «xnebd XMmMm4eckon nNPOMBbILLSIEHHOCTUY .

Mcnonb3oBaHue MUHeparbHbIX KUCNOT Ha NPeanpuUsaTUsIX pasfiMyHoro npodoung.
WcTopus runca

McTopus nonyyYeHus n nponsBoaCcTBa aflOMUHUSA.

KnsHb n geatenpHocTb . [1aBu.

Pornb meTannoB B uctopun yenoBeveckon umsmnnusaumn. ictopus otedecTBeHHON

yepHoi meTannyprum. CoBpemMeHHoe MeTannypriuieckoe npon3BoacTBoO.

17.

|/|CTOpI/1$I OTEYECTBEHHOWN LIBETHOW mMeTannyprmu. Ponb metannoB n cnnaBoB B

Hay4YHO-TEXHNYECKOM Nnporpecce.

18.
19.
20.
21.
22.
23.

PoxpatoLwme conu — ranoreHbi.

McTopus LuBeaACKOM CNINYKMN.

McTopusi BO3HUKHOBEHUS U pa3BUTUSI OPraHUYEeCKON XUMUN.

KnsHb u geatensHocTb A. M. Bytneposa.

BuTtanuam un ero kpax.

Pornb oTeyecTBEHHbIX YYEHbIX B CTAHOBMIEHUN U Pa3BUTMM MUPOBOM OpPraHN4eCcKom

XM

24.

|/|CTOpI/1$I OTKPbITUA " paspa60TK|/| ra3oBblX W He(bTﬂHbIX MeCTOpO)KLleHI/IIZ B

Poccuinckon ®egepaunn.

25. XuMus yrnesogopogHoOro Cbipbsi.
26. CnHTETMYECKMe KaydyKn: UCTOpUsS, MHOroobpasme 1 nepcnexkTmBbl.
27. buoopraHn4eckms XMMusi: aMMHOKNCNOTbI, 6eMnKM U HYKNEeNHOBbIE KACIOTbI.
28. YrnesogopoaHoe Tonmnueo, ero Buabl U Ha3Ha4YeHue.
6. TEMATU4ECKOE NNAHUPOBAHUE C ONPEOENIEHUEM OCHOBHBbIX
BUOOB YYEEHON OEATENBbHOCTU OBYYAIOLLUXCA
Bua yue6HoOM paboThbi O6bem
Yacoe
MakcumanbHas y4yebHas Harpyska (Bcero) 96
AyantopHas yyebHasa pabota (o6sa3aTtenbHble y4eOHble 3aHATUA) 74
(Bcero)
B TOM YuCheE:
nekymumn 37
npakTuyeckme 3aHATUS 37
BHeayauTopHas (camocTosiTenbHasn) y4yebOHasn paboTa 22
obGy4arowlerocs (Bcero)
B TOM YMChE:
camocToATenbHas pabota Hag uvHAMBUAYanbHbIM  MNPOEKTOM C 10
MCcnosib30BaHNEM MHGOPMALIMOHHbBIX TEXHOITOMMN
noarotoBka pedepatoB C  WUCNOMb30BaHWEM  UH(OPMALMNOHHbBIX 12
TEXHOMOMM1, NOArOTOBKA K KOHTPOSbHLIM paboTam, yCTHOMY Onpocy
NMpomexyToyHas atrectaumua B popme 3ayem ¢ OUEeHKOU
TEMATUYECKOE NIAHUPOBAHUE
Ne CopepxxaHue oby4yeHus Konuuecrso
YyacoB

AyAnTopHbIe 3aHATUA
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1 BBeaeHune 1
OpraHuyeckasa xumus (31 yac)
5 [MpeomeT opraHN4YeCcKon XMMnu. TeOplfﬂ CTPOEHNSA OpraHN4eCcKmnx 3
coeuHeHnNn

3 [MpegeneHble yrnesogopoab! 2

4 | HenpepgenbHble yrneBoAopobl: ankeHbl, ankagueHsbl, ankunbl 6

5 ApomaTtnyeckne yrnesogopogbl 2

6 [MpnpogHble NCTOYHUKN YrIeBogopoa0B 2

7 CnnpTbl. PeHon 3

8 | Anbgernabl U KeToHbl. KapboHoBble KMCoThl. CnoxHble 3hupbl 6

9 Yrnesoabl 1

10 AsoTcogepxalime opraHn4eckne coeauHeHus 3

11 Bbuonornyeckn akTMBHbIE COEANHEHUSA 1

12 M CKyCCTBEHHbIE M CUHTETUYECKNE NOSTUMEPSI 2

O6Lwwasn n HeopraHMyeckas xummsa (42 yaca)

15 XvMnss — Hayka o BellecTBax 2

16 CTpoeHune atoma 4

17 Mepuogmyecknin 3akoH n NMeprnogmyeckas cucteMma XMMmM4eCcKnx 4
anemeHToB [. . MeHaeneeBa

18 CTpoeHue BewecTsa 4

19 Monumepsbl 2

20 [ucnepcHble cucTembl 2

21 XUMUYeckme peakumm 5

22 PacTtBopbl 3

23 OKMCNUTENBbHO-BOCCTAHOBUTESNbHLIE PEeaKLUN. 4
ONEKTPOXNMMYECKME NPOLECCHI

24 Knaccndukauma sewlectB. [1pocTble BellecTBa 5

25 |OCHOBHbIE KIlaCcCbl HEOPraHMYeCKUX N OPraHMYECKUX COeaANHEHUN 4

26 XMusa B n3HM obLiecTBa 2

27 PaboTta Hag nHamBmnayanbHbIM NPOEKTOM 1

Utoro: 42

BHeayauTopHas (camocTtosiTtenbHasi) paboTta
noaroToBka pedepaTtoB C UCNOMb30BaHMEM MHOPMALMOHHbIX
TEXHOSIOrMM, NOAroToBKa K KOHTPOSbHbIM paboTaMm, YCTHbIM 10
oTBETaM

MogrotoBka MHAMBUAYANbHOIO NPOEKTa C UCMONb30BaHMEM 12
MHGOPMALIMOHHBIX TEXHOSTOMNNA.

BCEIO: 96

XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATEJNIbHOCTU OBYYAIOLLUXCA

CopepxaHue | XapakTepucTvKka OCHOBHbIX BUOOB AeATENbHOCTU 0by4vatowmxcs
0by4eHus (Ha ypoBHe y4ebHbIX OEeNCTBUI)




BaxHenwume
XMUYyeckme
MoHATUSA

YMeHue pfasaTb onpefeneHne u onepupoBaTb Creaylowmmu
XUMUYECKUMUN NOHATUAMU: BELLLECTBO, XMMUYECKUA SNIEMEHT, aToM,
MOJeKysia, OTHOCUTESIbHbIE aTOMHAA U MOSEKYNspHasi Macchbl, UOH,
annoTponus, M30TOnMbl, XuMmnyeckas CBA3b,
9IEKTPOOTPMLUATENBHOCTb, BaNleHTHOCTb, CTEMeHb OKUCNEHMUs,
MOfb, MOMAPHasi Macca, MOSsIpHbI 06beM razoobpasHbIX BELECTB,
BELLleCTBA MOJSEKYNISAPHOIO U HEMOSEKYNSPHOro  CTPOEHUS,
pacTBOPbl, 3NIEKTPOSIUT WU HESNEKTPOSIUT, 3JfeKTponuTuyeckas
amMccounaumns, OKUCNUTENb W BOCCTAHOBUTENb, OKUACNEHME W
BOCCTaHOBNeHne, TennoBon addeKkT  peakuunm, CKOPOCTb,
XMUMUYECKOM  peakuuu, KaTanms, XUMUYECKOe paBHOBECUE,
YrNepoaHbln - ckeneT,  YHKUMOHaNbHas  rpynna, u3omepus,
romornorus, pagvkan, MOHOMEp, nonmmenp, N3oMepbl,
rOMOMOrn4ecKnn psg

OcHoBHble
3aKOHbl XMMUK

dopmynupoBaHMe 3aKOHOB COXPaHEHUsl MacCbl BewecTB U
NOCTOSIHCTBA COCTaBa BELLECTB.

YcTaHOBKa MPUYMHHO-CIIEACTBEHHOW CBSA3N MeEXAy coaepXaHuem
9TUX 3aKOHOB M HanMCaHUEM XUMUYECKNX POPMYN N ypaBHEHUI.
Ob6bsicHeHMe U3NYECKOrO0 CMbICa CUMBOJSIMKA Nepuoanyeckom
Tabnuubl xummndecknx anemeHtoB [1. . MeHgeneesa (HOMepoB
afieMeHTa, nepmoaa, rpynnbl) U yCTaHOBKa NPUYNHHO-CNECTBEHHOM
CBS3M MeXy CTPOEHMEM aToMa M 3aKOHOMEPHOCTAMU U3MEHEHUS
CBOWNCTB 3/1EMEHTOB 1 06pa30BaHHbLIX UMW BELLLECTB B nepuogax

N rpynnax.

XapakTepuctnka af1eMeHToB MarnbiXx U 60nblUMX NepuodoB MO UX
nonoxeHuto B lNepunognyeckon cucteme . 1. Mengeneesa

OcHOBHble
TEopUM XMMmnn

YcTaHOBKa 3aBUCUMMOCTW CBOWCTB XUMMYECKMX BELWECTB OT
CTPOEHMS aTOMOB 06pasyoLLNX X XUMUYECKUX ANTIEMEHTOB.
XapakTepuctnka BaXHeuWwux TUMNOB XUMWUYECKUX CBA3EN U
OTHOCUTENBHOCTM 3TOW TUMOMOIUMW.

OObsACHEHME 3aBMCUMMOCTM CBOMCTB BELLECTB OT UX cocTaBa WU
CTPOEHUS KpUCTANNMYECKUX peLleToK.

dopMynnpoBKka OCHOBHbIX MOSIOXXEHU TEOPUN 3NEKTPOSTUTUYECKON
auccounaunm 1M xapakTepuctnka B CBETe 3TOWM Teopun CBOWUCTB
OCHOBHbIX KIacCOB HEOPraHN4YeCKUX COeaMHEHUN.

dopMynMpoBKa OCHOBHbIX MOSMIOXEHUN TEOPUN  XMMWUYECKOro
CTPOEHUS OpraHMYeckUX COefMHEHUN U XapakTepuctuka B CBeETe
9TOM  TEeopuMW CBOWCTB  OCHOBHbIX KNMaccoB  OpraHM4YeCcKux
coeaVHEeHNn
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BaxHenwune
BellecTBa n
mMartepuansl

XapaKkTepuctmka cocrtaBa, CTPOEHUSA, CBOMUCTB, MOMyYeHUs N npume
HEHUS BaXXHEWLnX MeTasnmnoB M MUX coeguHeHUn. XapakTepucTtuka
COCTaBa, CTPOEHUS1, CBOUCTB, MOMNYyYEeHUS U MPUMEHEHUS BaXKHENLLNX
HeMeTasyioB N WX COeAWHEHUW. XapakKTepucTuka COCTaBa,
CTPOEHUS1, CBOUCTB, NMOMYyYEHNSA N MPUMEHEHUS BaXKHEMNLLNX KITaccoB
yrneBoAopoaoB (ankaHoB, LMKOANKaHOB, arikeHoB, arkuMHOB,
apeHoB) 1 X Hanbonee 3Ha4YNMbIX B HAPOAHOXO3SANCTBEHHOM MfaHe
npegcraButenen. AHanormMyHass XapakTepucTuka  BaKHEeMLIMUX
npegcraBuTenen Opyrux KnaccoB OpPraHMY4ecKUx COeOUHEHWUN:
MeTaHoMa 1 3TaHomMa, XMPOoB, MblS1, anbaerngos (opmaneaernos
M aueTanbgervga), KeToHOB (aueToHa), KapbOHOBLIX KUCAOT
(yKCycHOM KucnoTbl), MoOHOcaxapuaoB (rfoKo3bl), AuMcaxapuios
(caxaposbl), nonucaxapugoB  (Kpaxmana M Uennionosbl),
AMWHOKNCNOT, 6enKoB, MCKYCCTBEHHbIX U CUHTETUYECKUX BOJSIOKOH,
Kay4yKoB, nracrmacc

XnmMmuyeckunmn
A3bIK U
CUMBOIMKA

Mcnonb3oBaHne B y4ebHOM U MpodheccnoHanbHON AesTenbHOCTH
XUMUYECKUX TEPMUHOB N CUMBOSIUKM.

HasBaHne  M3y4yeHHbIX BELWECTB MO  TpMBMANbHOW UMK
MEeXOyHapoaHOM HOMEHKNaType W OTpaXeHue cocTaBa 3TUX
COeMHEHNI C NOMOLLIbIO XMMUYECKNX DOPMY .

OTpaxeHne XMMUYECKMX TMPOLECCOB C MOMOLLbIO YpaBHEHUN

Xnmumyeckme
peakumm

OBbsACHEHME CYLIHOCTM XMMUYecKnx npoueccoB. Knaccudukaums
XUMUYECKUX peakumnin No pasnnyHbIM NPU3HaKaM: YMCrny U cocTaBy
NPOAYKTOB M peareHToB, HarpaBfeHU0, U3MEHEHMUI CTeneHeu
OKUCIEHNS 3NeMeHToB, 0bpasyoLnxX BeLLecTBa.

YcTaHoBKa Npu3HakoB OOLLEro 1 pasnu4yHoOro B TUMNOMOMMK peakumm
0159 HeopraHNYecKon U OpraHNYeCcKoOn XMMUN.

Knaccugumkaumm BeLects 1 NpoLeccoB C TOYKN 3PEHUS OKUCIIEHNSI-
BoccTaHoBneHusi. CocTaBneHne ypaBHEHUN peakuui C MOMOLLbIO
MeToOa aneKTpoHHoro 6anaHca.

OO6bsiCHEHME 3aBUCMMOCTM CKOPOCTM XMMWYECKOM peakumm Wu
MOMNOXEHNA XMMUYECKOro paBHOBECUS OT PasfMyHbIX (pakToOpoB

Xumumyeckmmn
3KCNEPUMEHT

BbinonHeHne XMMUYECKoro 3KcneprMMeHTa B NOSIHOM COOTBETCTBMM
C Npasunammn 6e30nacHoOCTML.

HabniogeHune, dukcaumst n onucaHve pesynbTaTtoB NPoOBeLEeHHOro
9KCMepuMeHTa

Xummnyeckas
nHopmaums

[MpoBeaeHne caMOCTOATESIbHOIO NoMcka XMMMYECKON MHopMaLmmn
C MCMNOMb30BaHWEM PasfNUYHbIX UCTOYHWKOB (HaY4YHO-MOMYNAPHbIX
N30aHnn, KOMNbIOTEPHbIX a3 AaHHbIX, pecypcoB VIHTepHeTa).
Mcnonb3oBaHWe KOMMNBIOTEPHbIX TEXHONOMN A4S 06paboTku

N nepegayn XMMUYECKOW WHopMaumm un ee NpeAacTaBneHns B
pasnun4YHbIX hopmax

PacueTbl no
XUMUNYECKUM
dopmynam
N YypaBHEHNAM

YCTaHOBKa 3aBMCUMOCTU MeXay KadeCTBEHHOW N KONMYECTBEHHOM
CTOPOHaAMN XUMNYECKNX OO BEKTOB M MPOLIECCOB.
PeweHne pacyeTHbIXx 3agady no XuMu4eckum dopmynam u

YPaBHEHMAM
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OObACHEHME XMMUYECKMX SIBMIEHUIN, NPOUCXOASLWMX B MPUpPOAE,
ObITY M1 Ha NPON3BOACTBE.
OnpepeneHve BO3MOXHOCTEN npoTekaHus XUMUYECKMX|
NpeBpaLleHNin B PasfnyHbIX YCNOBUSIX.
MpodunbHoe n [CobntogeHne npaBun 3KOMOMMYECKU TPaMOTHOMO MOBEAEHUA B
npodgeccroHanb OKpy>atoLLen cpeae.
HO 3HauMmoe |OueHKa BINAHNA XMMUYECKOTO 3arpa3HEHMS OKpYKatoLen cpebl Ha
coAaepXaHue |opraHmM3M YyenoBeka 1 Apyrue XmBble OpraHn3mbl.
CobnogeHne npaswusni 6e3onacHoro obpalleHns ¢ ropryYuMn u
TOKCMYHbIMK BeLecTBaMu, nabopatopHbiM 06opyaoBaHMEM.
Kputnyeckass oueHka [OCTOBEPHOCTU XMMWYECKOW WHpopmauuu,
NOCTynatoLLen N3 pasHbiX MICTOYHUKOB

7. ONMNCAHUE YHYEBHO-METOAUYECKOIO U MATEPUAJIBHO-
TEXHUYECKOIO OBECNEYEHNA OEPA3OBATEJIbHOU
AOEATENNIBHOCTMW.

7.1 MaTtepuanbHO-TeXHU4YeCcKoe obecnevyeHune

Peanusauus nporpamMmmbl AUCUMNNMHBLL « XUMUSA» TpebyeT Hanuumst ydebHoro
kabuHeTa ¢ JOCTYNoM B VIHTEpHeET.
lMomelleHne kabuHeTa yaosneTsopseT TpeboBaHNAM CaHUTapHO-3NMAEMNONOTMYECKUX
npasun n HopmatueoB (CadllvH 2.4.2 Ne 178-02) »n ocHaWeHO TUNOBbLIM
obopyooBaHveMm, TOM 4ucne y4yebHon Mmebenbio U cpeacTBamm  0byyeHus,
AOCTaTOYHbIMU ANS BbINOSTHEHUA TpeboBaHWMM K YPOBHKO MOArOTOBKM OBy4varoLLmxca
(oocka HacTeHHasa 3-anemMeHTHas (MarHUTHO-MeNoBasi) ¢ NOACBETKON, npoekTop BenQ
MX505, akpaH Ans nNpoekTopa HACTEHHO-MOTONMOYHbLIM 1500MM, yYyeHuyeckme CTonbl
(mapTbl), y4eHunyeckme cTynbs, TpubyHa, nepeHocHoe obopyaoBaHue: HoOyToyk Samsung
NP300V5A-S06RU 15.6" un/unn HoyToyk 15" ASUS X57V).

B kabuHeTe ecTb MynbTUMeaunHoe obopyaoBaHWe, NOCPEeACTBOM KOTOPOro
npenogaesaTtenb MOXeT AEeMOHCTPMpOBaThb yyacTHMKaM obpasoBaTeribHOro npouecca
BU3yarnbHYl0 WHOpPMaUMIO NO KU3y4YaeMon AUCUUNINHE B BuUOe MpeseHTauun,
BMageomaTtepuarnoB U T. M.

B coctaB yyebGHO-MeTOOMYECKOTO M MaTepuarnibHO-TEXHUYECKOro obecrneyeHns
nporpaMmmbl y4ebHON OUCUMMAnHBL « XUMUS» BXOLAT:

* HarnsgHble nocobus (KOMNekTbl y4ebHblx Tabnuu, nnakaTtoB, MNOPTPETHI
BblAAOLLMXCA yYeHbIX B 06nactn XuMmnm 1 T. 1.);

* NH(POPMALMOHHO-KOMMYHUKaLUMOHHbIE CPEACTBa;

* 3KPaHHO-3BYKOBbIE NOCOOMS;

* 9NeKTpocHabXeHne KabunHeTa;

* TEXHUYECKMe cpeactaa obyyeHns

* BUOBNUOTEYHBIN POHA,.

7.2 UHdhopmaumoHHoe obecneyeHne odbyyeHus
7.3 NepeyeHb y4eOHbIX n3gaHun, UHTepHeT-pecypcoB, 4OMOSTHUTENTLHON
nutepartypbl

B 6ubnuoTtedHbin oHA BXoOAT yvyebHuKM, y4ebHO-MeToaudeckne KOMMMEKTbI
(YMK), obecneunBatouwme OCBOEHMe y4yebHon AVNCUMMMNUHbI «Xnmms»,
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peKOMEHOOBAHHbIE WM AOMYyLEHHble AN UCNONb30BaHUs B NPOdeCcCUOoHanbHbIX
obGpasoBaTenbHbIX OpraHu3auusax, peanuayrowmx obpasoBaTefibHy0 nporpammy
cpenHero obuiero obpasoBaHus B npeaenax ocsoenuns OMNOIT ClO Ha 6a3e OCHOBHOrO
obuiero obpasoBaHus.

BubnnoteyHbin doHA MOXET ObiTb AONOSTHEH SHLUMKITONEANSIMIN, CNPABOYHMUKAMW,
Hay4YHOW N Hay4YHO-NOMNYIIAPHON NUTEpPaTypon N Apyrumm nocobmnsiMm No XMmMuun.

PekomeHngyemas nutepartypa:
[ns obyvarowmxcs:

1. Xumusa. 10 knacc. Y4ebHuk. basosbin yposeHb / MabpuensaH O. C, Octpoymos U.
I, CnagkoB C. A.— M., 2024.

2. Xvmus. 11 knacc. YyebHuk. basosbi yposeHs / [abpuensH O. C, Octpoymos .
I, CnagkoB C. A.— M., 2024.

3. Xummusa. Yyebuuk pgna 10 knacca obuweobpasoBaTenbHbIX YYpeXOEHUN.
MpodunbHbIn ypoBeHs / HosowwmHckuin . U., HoBowwnHckas H. C. — M.: OO «TW[
«Pycckoe cnoso — PC», 2008. — 424 c.

4. Xummna. Y4vebHuk ana 11 knacca obuweobpasoBaTenbHbIX YYpEXOEHUN.
MpodunbHbIn ypoBeHb / HosowmnHckmun U. U., HoBowwnHckas H. C. — M.: OO «TW[
«Pycckoe cnoso — PC», 2009. — 176 c.

[na npenogasaTens

1. YepHukosa, H. HO. Xnmus B 4OCTYNHOM U3NOXeHUn: ydebHoe nocobue ans cno /
H. FO. YepHukoBa. — 2-e nspg., ctep. — CaHkT-lNeTepbypr: JlaHb, 2022. — 316 c.
— ISBN 978-5-8114-9500-9. — TeKCT: 3neKTPOHHbIN // JlaHb: 3NEKTPOHHO-
onbnuoteyHaa cuctema. — URL: https://e.lanbook.com/book/195532 (paTa
obpaiuenus: 17.07.2023). — Pexum goctyna: ans aBTopums. Nonb30oBaTenen.

2. T'ycema, E. B. Xumna gna CI10: yyebHo-meTOoamnyeckoe nocobue / E. B. Nycesa,
M. P. BuraHwwuHa, [. W. Kynnkosa. — KasaHb: KHAUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — TeKCT. 9NEKTPOHHbIN // J1aHb: 9NeKTPOHHO-6MBNnoTeUHasa
cuctema. — URL: https://e.lanbook.com/book/196096 (pnata ob6paweHus:
17.07.2023). — Pexwum gocTtyna: onsi aBTopuma. nonb3oBaTtenen.

3. 3 Tlabpuensan O.C. Xummus B TecTtax, 3agadax, ynpaxHeHunax: yueb. Nocobue ana
cTya. cpen. npod. y4ebHbix 3aBegeHun / O.C. Mabpuenst, I.I". JlbicoBa — 5-e n3a.
— M.: UspaTenbckui ueHTp «Akagemnay, 2010.

4. abpuensaH O.C. MNpakTnkym no obLuen, HeopraHMYECKOM U OPraHNYECKON XUMUWN:
y4yeb. nocobmue gns crtya. cped. npodp. yyeb. 3aBepeHun / MabpuenaH O.C.,
OctpoymoB W.I'., Oopodcdeea H.M. — 2-e m3g. - M.. N3gaTtenbcknin uLEHTP
«Akagemusar», 2010.

MHdopMaLnoHHbIe 3NeKTPOHHO-0Opa3oBaTesnbHble pecypcbl (UHTepHeT-
pecypchbl):

1. www.lib.vsu.ru — 3HB BI'Y
2. www.pvg.mk.ru - Onumnmnaga «lNokopn BopobbeBbl ropbi»
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http://www.lib.vsu.ru/
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. www.hemi.wallst.ru — O6pasoBaTenbHbI CauT AN LUKONTIbHUKOB « XUMUSA»

. WWw.chem.msu.su — OnekTpoHHas 6Gubnmoreka no xmmMmm

. www.enauki.ru — UHTepHeT-usgaHne gns yumtenen « ECtectBeHHble HayKn»

. www.hvsh.ru — XXypHan «Xumus B LiKone»

. www.chemistry-chemists.com — 3neKTPOHHbIN XypHan «XUMUKU U XUMUSI»

. QNEKTPOHHBIN KypC MO ANCUUNIINHE Ha nopTane « ANEeKTPOHHbIN YHUBEPCUTET

Blry».
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NIUCT COrMACOBAHUN

PABOYAS NPOrPAMMA
OBLLEOBPA3OBATEJIbHOU YHEBHOU ANCLUUIMIIUNHDI

CneuyuwanbHocTb: 43.02.16 Typ1am 1 roctenpMmmcTBO
Oucumnnuua: BA.15 Xumus
Mpodunnb NOAroTOBKK: coLMarnbHO-9KOHOMNYECKNI

dopma 06y4eHus: oYHas

YyebHbin roa: 2024-2025

CocTtaButenb

npenogasaTtesb

Kadpenpbl aHanNUTUYECKON XMMUN BonkoBa O.E. . 20

domkHocme, nodpasdeneHue noonucek pacwughposka nodnucu

COINMACOBAHO

Kypatop OMNOI1 CIro

no cneuuanbHOCTHU dbepotoBC.B. . 20
rnoonucek pacuwughposka nodnucu

3aB. otgenom obenyxmeanus 3HDB .20
rnoonucek pacuwiughposka nodnucu

PEKOMEHOOBAHA HMC xumunyeckoro cdakynbteta, npotokon ot 11.04.2024 Ne4
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