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1. NOACHUTEJNIbHAA 3AMNMUCKA

Mporpamma  obuwieobpasoBaTenbHOM  y4eOHOM  ANCUMMAWHBE  «XUMUS»
npegHasHayeHa Ans m3ydeHus B obOpasoBaTenbHbIX OpraHuM3aunsix, peanuayroLnx
obpasoBaTenbHy0 nporpammy cpegHero obuiero obpasoBaHust B npefenax oCBOEHUs
OCHOBHOM npodeccuoHanbHon obpasoBatensHon nporpammbl CMO (OMOIM CI1O) Ha
6a3e ocHoBHOro obLero obpasoBaHusi Npy NOArOTOBKE CNeLManunucToB CpeaHero 3BeHa.

Mporpamma paspaboTaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
obpa3oBaHus, NpeabsBrseMblX K CTPYKType, COLAEPXaHUIO M pe3ynbTaTtam OCBOEHUS
yyebHOM pgucumnnuHbl, ¢ yvyetom [lpumepHon oOcHOBHOM 06w eobpasoBaTensHOM
nporpaMmmbl cpegHero obuero obpasoBaHus.

CopeprxaHne nporpammbl obLeobpasoBaTenibHON y4eOHOM ANCLMMINHDI
«XnMUsi» HanpaBfeHo Ha JOCTUXEHWE CrieayLWmX Lenen:

- (bopmunpoBaHue y obyyaroLmMxcss YyMEHUSA OLEeHUBaTb 3HAYUMOCTb XMMMUYECKOrO
3HaHUA 4N KaXO0ro YenoBeka;

- dopMmumpoBaHue  npeacTaBlIEHUN: O  XMMWYECKOM  COCTaBnsoLLEN
€CTECTBEHHOHAY4YHON KapTWUHbI MUpa, POfv XUMWUU B MO3HAHWUN ABMIEHWUW NpUPOAbI, B
POPMUPOBAHNN MBILLNEHUSA U KYIbTYPbl IMYHOCTU, €€ (PYHKLMOHANbHOM rPaMoOTHOCTM,
HeobXoaAMMON ONSA peleHuss NMpakTUYecKMx 3agad M 3KONorm4yeckn oOBOCHOBAHHOMO
OTHOLLEHUNSA K CBOEMY 3,0POBbIO M NPUPOAHON cpeae;

- pasBuTME y obyyarwmxca yMeHun pasnuyatb @akTbl U OLEHKW, CPpaBHMBATb
OL,EHOYHbIE BbIBOAbI, BUAETb MX CBA3b C KPUTEPMSAMU OLLEHOK U CBA3b KPUTEPUEB C
onpeneneHHon CUCTEMON LieHHOCTen, hopMynnpoBaTb U 060CHOBbLIBaTb COOCTBEHHYHO
No3NuUUIo;

- npuobpeTeHne obyyalwWwMMUCa OnbiTa pPa3HOOOpasHOW OeATeNbHOCTH,
NO3HAHUSA N CaMOMO3HaHMS; KMOYEBbIX HABLIKOB, UMEIKLLNX YHMBEPCANIbHOE 3HAYeHNE
AN pasnn4YHbIX BUAOB AEATENBbHOCTY (HAaBLIKOB peLLeHUs Npobnem, MPUHATUSA PeLLEHWUH,
noucka, aHanmsa n obpaboTku MHOpMaUNKN, KOMMYHUKATUBHbIX HaBbIKOB, HaBbIKOB
n3MepeHuin, coTpyaHnyecTsa, 6esonacHoro obpalleHns ¢ BellecTBaMmn B NOBCEQHEBHON
XU3HN).

1. ObLWAA XAPAKTEPUCTUKA

OcHOBHbIMK NpobnemMamMmn XuUMuUM SBNAOTCS M3Yy4YeHWe cocTaBa M CTPOEHUs
BELLECTB, 3aBUMCMMOCTU WX CBOWCTB OT CTPOEHUHA, KOHCTPYMPOBaHME BELWECTB C
3aaHHbIMW CBOMCTBaAMW, UCCrieqoBaHME 3aKOHOMEPHOCTEN XMMUYECKUX NP eBPaLLEHNI
N NyTeN ynpaBfeHuss UMW B LENsx MONy4YeHus BeLLeCTB, MaTepuarnoB, 3Hepruu.
CopgepxaHne OUCUMNAWHBLI CTPYKTYPMPOBAHO MO NATM 6riokam: MeTodbl MO3HaHus B
XUMUKN; TEOPETUYECKNE OCHOBbI XMMUW; HEOPraHWYecKasi XMMUS; OpraHn4eckasl XMMusi;
XUMUS U KN3Hb.

B ocHoBY nporpaMmmbl NONOXEH NPUHLMN pa3BuBatoLwero obyyeHus. Nporpamma
onupaeTcs Ha matepwuar, usydyeHHol B 8—9 knaccax, Nn03TOMYy HEKOTOopble TeMbl Kypca
paccmMaTtpuBaloTCs MOBTOPHO, HO YXKe Ha Boree BbICOKOM TEOPETUYECKOM YPOBHE. Takomn
noaxo4 no3BOMSET yrnybnaTe M pasBuMBaTb MOHATUE O BELECTBE U XMMUYECKOM
npouecce, 3aKpennsaTb NPONAEHHbIN MaTepuan B akTUBHON NaMATK yYallmxcsl, a Takke
COXpaHATb MPEEMCTBEHHOCTb B NnpoLecce obyyeHus.

Mporpamma obecnevnBaeT CO3HATENbHOE YCBOEHME Y4YaALLMMUCS BaXKHEMLLMX
XUMUYECKMX 3aKOHOB, TEOPUIN N NOHATUN; POPMUPYET NpeaCcTaBneHne o0 porn XumMmn B
pasBUTUM pas3HoOOpa3sHbIX OTpacner npoms3BOACTBA; 3HAKOMWUT C BeLlecTBamy,
oKpyXawwmmmn 4enoseka. [lpy 9TOM OCHOBHOE BHUMaHWE YAEnseTcs CyLWHOCTU
XUMUYECKMUX peakumMi M MeTogam WX OCYLLUECTBREHMS, a Takke crnocobam 3awuTbl
OoKpy>KaroLlen cpeabl.



Kypc xumum o6oOuiaeT un pacwumpsier 3HaHUA O CTPOEHUM WU CBOMCTBAxX
HeopraHuvyecknx BellecTB. B HemM u3naralTcsi OCHOBbI O6LLENn XMMUU: COBPEMEHHbIE
npeacTaBneHnst 0 CTPOEHUU aToMa, NPUPOAE U CBOMCTBAX XMMUYECKOWN CBA3WN, OCHOBHbIE
3aKOHOMEPHOCTU MNPOTEKAHMUS XUMUYECKMX NpoLeccoB, obLine CBOMCTBA CIIOXHbIX
HeopraHM4YecKknx BeLLLeCTB, HEMEeTasoB U MEeTansoB, Hay4yHble NPUHLMMNBI XMMUYECKOro
Npoun3BOACTBa, HEKOTOPbIE acreKkTbl OXpaHbl OKpYXalwLllen cpedbl U psa Opyrux Tem,
Bxogawmx B degepanbHbI  KOMMAOHEHT rOCY4apCTBEHHOro CTaHgapTa obuwero
obpaszoBaHMsa N0 XUMUMW.

B uenom yuyebHaa gucumnnuHa «Xumusi», B COOEPXaHMM KOTOPOW BeayLUUM
KOMMOHEHTOM SBMSIOTCA HayYHble 3HAHUA U HaydyHble MEeTOAbl MO3HaHUA, MO3BONAET
chopmupoBaTh y OOy4qalOWMXCA LENOCTHYH €CTECTBEHHO-HAY4YHYI KapTUHY MUpa,
nNpobyanTb y HUX 3MOLMOHANbHO-LLEHHOCTHOE OTHOLUEHME K M3y4aemoMy marepuany,
rOTOBHOCTb K BbIOOpY AEVNCTBUIN onpeneneHHON HanpaBfieHHOCTU, YMEHNE KPUTUYECKM
oL EeHMBaTb CBOM U YyXne OeCTBUA N NOCTYMKN.

[Ona opraHusaumm BHeaygUTOPHOW CaMOCTOATENbHOW pPaboTbl CTYAEHTOB
ryMaHMTapHoro npodwuns npeacrtaBneH nNpUMEPHbIR  nepeveHb  pedepartos,
MHANBMAYaNbHbIX MPOEKTOB.

B npouecce wu3yyeHUs XuMUM BaxHO opmMupoBaTb WMHEPOPMALUOHHYIO
KOMMeTEeHTHOCTb  obyyatowmxcsa. [loaTomy npu  opraHusaumm  BHeaygUTOPHOWN
camocToATenbHOM paboTbl akUEHTUpyeTCcss BHMMaHue obyyarLlmMxcs Ha noucke
MHOpMaUUN B UHTEPHETE, y4ebHOW, Hay4YHO-NONYMNSPHON 1 cneunanbHOn nuteparype
C COOTBETCTBYHOLLNM OPOPMINEHMEM N NpeaCcTaBNEeHNEM pe3yrbTaToB.

N3yueHne obuieobpasoBaTenbHOM y4eOHOM ANCUMMINHBI « XMW » 3aBEPLUAETCS
nogBeaeHMEM UTOrOB B DOPMeE 3a4eT C OLEHKOM B paMKax NPOMEXYTOYHOM aTTecTaumm
CTydeHToB B rnpouecce ocBoeHusi ocHoBHon OlOIM CIMNO c¢ nonydyeHuem cpepHero
obwero obpasosaHus (MMCC3).

2. OMUCAHUE MECTA YYEBHOW ANCLMNNUHbI B YYEEHOM MNJAHE

YyebHasa aucumnnmHa «Xumusi» sBnsetcsa y4ebHbIM npegMeToM no Bbibopy n3
obsaszaTenbHoM npeagmeTHon obnacTtu «EctecTBeHHble Haykn» ®IOC cpeaHero obuiero
obpa3soBaHus.

YyebHaa gucuunnumHa «Xumus» udydaeTcs B obuieobpasoBaTenbHOM LMKe
ydyebHoro nnaHa OlNOI CI1O Ha 6a3e ocHOBHOro obuero obpasoBaHust ¢ NonyvYeHnem
cpegHero obuiero obpasosanus MMCCS.

B y4ebHbix nnaHax MNMNCC3 mecTo yyebHOM gMCUnnmMHbl « XUMUsi» — B COCTaBe
obweobpasoBartenbHbiX y4e€OHbIX AUCUMNAMH NO  BblIOOpy, GOpPMUPYEMBIX U3
obasaTtenbHbIX NpeaMeTHbix obnacten ®IOC cpegHero obuwero obpasoBaHud, Ans
cneunanbHoctTn  CIO  «KapTtorpadusi»  coumanbHO-3KOHOMUYECKOro  npoduns
npodeccnoHanbHoro obpasoBaHus.

3. PE3YJIbTATbl OCBOEHUA

OcBoeHVe cofdepxaHusi y4yebHOM OucUMNIMHBL  «Xumusi»  obecrevynBaeT
AOCTUXEHNE 00yYaloLLMMNCS CreayloLnx pe3ynbTaToB:

NINYHOCTHbIX:

- YYBCTBO TOPAOCTVM U YBAXKEHUSI K UCTOPUM U OOCTUNKEHUSIM OTEYEeCTBEHHOM
XUMWYECKOW HAyKW; XMMUYECKM T[paMOTHOe noBedeHue B NpodecCroHanbHoM
AeATenbHOCTU 1 B BbITy Npy 0bpaLLeHnn C XMMUYECKMMI BELLLECTBaMM, Matepuanamm u
npoLieccam;



- FTOTOBHOCTb K MPOAOIMKEHUIO obpas3oBaHUA M MOBbIWEHUA KBanudukaumum B
n3bpaHHOM NpPodecCMOoHanbHON OeATeNbHOCTU N OOBLEKTMBHOE OCO3HaHME ponun
XUMUNYECKUX KOMMETEHL NN B 3TOM;

- YMEHMEe WCNonb30oBaTb [OOCTUXEHUS COBPEMEHHOM XUMWYECKOW Haykm W
XUMUYECKUX TEXHOMNOMMN A5 MOBbILEHUS COBCTBEHHOrO MHTENMNEKTyarlbHOro pa3BUTUS
B BblBpaHHOM NpodeccnoHanbHON AeATenbHOCTY;

- C(hOpMMPOBAHHOCTb  LEHHOCTHO-CMbICSIOBbIX  YCTAHOBOK,  OTpaKaroLLMX
NMNYHOCTHbIE U TrpaxgaHCcKkMe no3vuunm B OEeATeNbHOCTU, aHTUKOPPYMLMOHHOE
MUPOBO33pEHME, NPaBOCO3HAHME, AKOSTOrMYECKYIO KYNbTYpY;

- C(POPMMPOBAHHOCTb OCHOB MNPAaBOBOr0 MbILMEHUS N aHTUKOPPYNLMUOHHBIX
CTaHO4apTOB NOBEAEHUS;

- CMOCOOHOCTb K OCO3HaHMKD POCCUWCKOM TpPaKAaHCKOW WOEHTUYHOCTU B
NONMKYNbTYPHOM COLMNYME;

- TONepaHTHOe CO3HaHWe U nosefeHne B MNOMUKYNbTYPHOM MUPE, FTOTOBHOCTb U
CNOCOBHOCTL BECTU Auanor ¢ ApyruMmu niogbMu, 4ocTuratb B HEM B3aMMOMOHUMaHWS,
HaxoauTb obwme uenn n coTpygHuMdaTb AN WX  OOCTUXEHUS,, CNOCOBHOCTb
NPOTMBOCTOATb nageosnorum 3KCTpemMmnsma, HauMoHanmama, KceHodobuwm,
OUCKPUMUHAL MM NO coumnarnbHbIM, PefIMrMo3HbiM, pacoBbIM, HaLMOHalbHbIM MpU3Hakam
N OPYrMM HeraTuBHbIM COLMAnbHbIM SIBIIEHUSAM;

- pacnosHaBaTb KOHQSIMKTOreHHble CUTyauun 1 npegoTepawaTbe KOHMUKTLI 40
UX aKTUBHOW pa3bl, BbICTpauBaTb AeNoBYy M obpasoBaTenbHYH KOMMYHUKaUMIO,
nsberas IMYHOCTHBIX OLLEHOYHbIX CYXXOEHUN.

MeTanpeaMeTHbIX:

- UICNONb30BaHWE Pa3nnYyHbIX BUOAOB NO3HABATENbHON OEATENbHOCTN U OCHOBHbIX
WHTENMEKTyanbHbIX onepauun (NOCTaHOBKM 3agayn, (opMynupoBaHUa  rUMoTes,
aHanmsa 1 CMHTe3a, CpaBHEHMS, 0000 EHNS, cucTeMaTusauunm, BoisiBNEHUA NPUYNHHO-
CNeacTBEHHbIX CBA3EN, NOMCKa aHanoros, (bopMynupoBaHuUs BbIBOOOB) ONA pPELLUEHUS
NocTaBneHHOW 3adayn, MPUMEHEHWE OCHOBHbIX METOAOB MO3HaHUA (HabnoaeHus,
Hay4YHOro 3KCrepuMMeHTa) Ans U3yYeHUst pasfiMyHbiX CTOPOH XMMMUYECKUX OOBHEKTOB U
npoueccoB, C  KOTOpPbIMW  BO3HMKaeT  HeobXOOMMOCTb  CTankuMBaTbCA B
npodgeccmnoHaneHon cdepe;

- MCMNONb30BaHWE pPasfUYHbIX WCTOYHWKOB AOns1 MOSMyYEHUS XMMUYECKOM
WHOpMaUUN, YMEHME OLEHUTb €ee [OOCTOBEPHOCTb AN OOCTMKEHUS XOPOLUMX
pe3ynbTaToB B NpogeccuoHanbHom cgepe;

- BflageHne A3bIKOBbIMU CpefcTBaMu, B TOM YMCIE N A3bIKOM XMMWUU— YMEHUE
SICHO, NOTMYHO N TOYHO M3naraTb CBOK TOYKY 3PEHUS, UCMONb30BaTb afeKBaTHbIE A3bl
KOBble CpeacTBa, B TOM YMCNE W CUMBOSIbHblE (XMMW4YECKME 3HaKW, OpMYynbl U
ypaBHEeHust).

npeaMeTHbIX:

- chopMMPOBaAHHOCTL NpeacTaBlIeHUN O MecTe XMUN B COBPEMEHHOW Hay4YHOW
KapTMHe Mupa; [MOHUMaHMe ponu Xummm B (POPMUPOBaAHMKM  Kpyrosopa WU
YHKLMOHANbHOM rpaMOTHOCTN YerioBeKa NS peLleHnss NpakTU4eckux  3ajav;

- BrageHue ocHoBoMonarawwmMMmn XUMUYECKUMU MOHATUAMMKU, TEeopUsMHU,
3aKoHaMu N 3aKOHOMEPHOCTSMMU; yBEPEHHOE  MNOMb30BaHME  XMMUYECKOW
TEPMUHONOrnem N CUMBOJSTNKOM;

- BrageHne OCHOBHbIMW MeTo4aMu Hay4yHOro Mo3HaHus, UCNOrb3yeMbiMU B
XUMUK:  HabnwaeHnem, OnucaHmem, WU3MEPEHUEM, IKCMEPUMEHTOM; YMEHME
obpabartbiBaTb, OOBACHATL pe3ynbTaTbl MPOBEAEHHbLIX OMbITOB U AenaTb BbiBOAbI;
rOTOBHOCTb M CMOCOBHOCTbL NPUMEHATH METOAbI MO3HAHUS MPU PELLEHNN NPaKTUYECKNX
3apaqv;

- CPOPMUPOBAHHOCTbL YMEHUA AaBaTb KOMIMYECTBEHHbIE OLLEHKN U MPOU3BOANUTL



pacyeTbl N0 XMMUYECKUM (POpMYnamM U  ypaBHEHUAM;

- BNageHune npasunamm TexHmkm 6e3onacHoCcTv Npu NCNOSib30BaHUM XUMUYECKNX
BELLECTB;

- CcbOPMUPOBAHHOCTL COBCTBEHHOM MO3ULMN MO OTHOLUEHUKD K XMMWUYECKOM
MHdOopMaLnn, NosTly4aemMon U3 pasHbIX UCTOYHUKOB.

CtyaeHT Ha 6a30BOM ypOBHE Hayu4uUTCA:

- packpbiBaTb Ha NpUMepax posb XMMun B GOpMMPOBaAHUN COBPEMEHHOW Hay4HOM
KapTUHbI MMpa 1 B MPaKTUYECKON OEATENbHOCTN YENOBEKa, B3aUMOCBA3b MEXOY XMMUEN
N OpYrMMun eCTECTBEHHBIMU HayKaMu;

- yCTaHaBnMBaTb MNPUYUHHO-CNEACTBEHHbIE CBA3N MEXAYy CTPOEHMEM aTOMOB
XUMUYECKUX IMNEMEHTOB U NEepuoaNyYeckKMM WU3MEHEHUEM CBOWCTB XUMUYECKUX
3M1EMEHTOB U NX COEANHEHNIN B COOTBETCTBUN C NOMNOXEHNEM XMMUYECKUX SNTEMEHTOB B
nepnoanyeckon cucTeme;

- aHanua3mpoBaTb COCTaB, CTPOEHME N CBONCTBA BELLECTB, NPUMEHSS NONOXEHUS
OCHOBHbIX XMMUYECKNX TEOPUIN: XMMNYECKOro CTPOEHUSA OpraHnyecknx coegmHeHmn A.M.
byTtnepoBa, cTpoeHns atoma, XMMWYECKOW CBS3WU, INEKTPONMTUYECKON Auccoumnaumm
KWUCIMOT N OCHOBAHWUM;

- MPMMEHATb MpaBuia CUCTEMATUYECKOW MEXOAYHApPOL4HOW HOMEHKNaTypbl Kak
cpeacTea pasnuyeHnst N naeHTudukaymm BewecTs Mo NX COCTaBy U CTPOEHMUIO;

- COCTaBMsiTb MOSMEKYNsApHble U CTPYKTYpHble (POpMynbl HEOPraHU4Yecknx u
OpraHU4yeckMx BeELLECTB Kak HocuTenem WMHGopMauum O CTPOEHUN BeELLeCTBa, €ro
CBOWCTBAX U NPMHAANEXHOCTU K ONpeaeneHHoMY Kiaccy COeaANHEHNN;

- 06BACHATL NpUpoay U crnocobbl 06paszoBaHNs XMMUYECKOW CBA3N: KOBANEHTHOM
(mnonapHOM, HEeNosnsipHOW), WOHHOW, MeTanfIn4yeckon, BOLOPOLHOM - C Lenbko
onpeaeneHns XMMM4Yeckom akTMBHOCTU BELLECTB;

- XapakTepu3oBaTb (U3MYECKMe CBONCTBA HEOPraHM4YeCKUX M OpraHUYecKmnx
BELLECTB M YCTaHaBNMBaTb 3aBUCUMOCTb (OU3NYECKUX CBOWCTB BeLECTB OT Tuna
KPUCTannNM4eckomn peLleTku;

- Xapaktepu3oBaTb 3aKOHOMEPHOCTN B U3MEHEHUN XUMUNYECKNX CBOMCTB MPOCTbIX
BeLLEeCTB, BOOOPOAHbIX COEOMHEHUI, BbICLLUNX OKCUAO0B U rMOPOKCUAOB;

- YMEHVe ycTaHaBnMBaTb 3aBUCUMOCTb CBOWCTB WU MPUMEHEHUS BaKHENLINX
OpraHU4Yecknx COEAMHEHMA OT WX XUMUYECKOrO CTPOEHUSI, B TOM u4uCIie U
00YyCroOBMEHHbIX XapakTepoM 3TOro CTpoeHus (NpefenbHbIM UK HenpeaenbHbIM) U
HanuMunem yHKUNOHAaNbHbIX Fpynm;

- YMEHME OnnCbIiBaTb KOHKPETHbIE XMMUYECKME peakLuum, YCoBMS X NPOBEAEHNS
N ynpaeneHnst XMMUYEeCKMMM NpoLeccamu;

- yCTaHaBnMBaTb 3aBWCUMOCTb PEaKLMOHHOW CMOCOOHOCTM OpPraHNYecKux
COEAVHEHMN OT XapakTepa B3aUMHOro BIUAHMS aTOMOB B MOJSEKynax C Lenbto
NPOrHO3NPOBaHNA NPOAYKTOB pPeakLmu;

- yCTaHaBnMBaTb 3aBMCMMOCTb CKOPOCTUM XMMWYECKOW peakuum U CMELLEHUS
XUMWYECKOrO pPaBHOBECUS OT pasfinyHbiX (aKTOPOB C LUenbi  onpeaeneHns
ONnTMMarsnbHbIX YCIOBWI NPOTEKAHMUA XMMUYECKNX NPOLLECCOB;

- NPUBOAUTL MPUMEPLI OKUCINTENbHO-BOCCTAHOBUTENbHBIX peakuuin B Npupoae,
NPON3BOACTBEHHbIX NPOLECCaX W XNUIHEAEATENbHOCTUN OPraHM3MOB;

- NPOBOAUTbL PacyeTbl HA OCHOBE XMMUYECKMX DOPMYIT U YPaBHEHUIA XUMUYECKUX
peakuun C UCMOoNb30BaHMEM (PU3NYECKMX BEMUYMH, XapakTepuaylLlinx BewecTsa C
KONMMYECTBEHHOW CTOPOHbLI: Macchl, 06bema (HopMaribHble YCIOBUS) ra3oB, KONMYecTsa
BELLIECTBA; UCMNOMb30BaTb CUCTEMHbIE XUMUYECKNE 3HAHUS OANS NPUHATUS PeLleHuin B
KOHKPETHbIX >XM3HEHHbIX CUTYaUUsiX, CBA3aHHbIX C BELLECTBAMU U UX NMPUMEHEHNEM;

- XapaktepusoBaTb 00LiMe CBOWCTBA, NOMy4eEHUE U MPUMEHEHME UIYYEHHbIX
KnaccoB HEOPraHMYEeCKMX N OpraHNYecKnX BELLLECTB N UX BaXXHENLLMX NpeacTaBuTenen;
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- onpefensitTb UCTOMHUKM XMMUYECKon MHdopmauumu, nonyyvyatb €€, nNpoBOAUTb
aHanus, nsrotasnueaTb MHPOPMAaLMOHHBIA NMPOAYKT U NPEeACTaBnATL €ro;

- KpUTUYECKU OueHMBaTb W WMHTEPNpeTMpoBaTb XUMUYECKYID WHOpMaumio,
coepallytcsi B CO00LEHNsIX CPEACTB MacCoBOW MHApopMaLun, pecypcax MHTepHeTa,
HaYYHO-MONYNSAPHbLIX CTaTbAX C TOYKM 3pEHUss eCTeCTBEHHOHay4YHOW KOPPEKTHOCTU B
Lensax BblSBIIEHUS OWMBOYHbIX CYXXOEeHMN U (POPMUPOBaHUSA COBCTBEHHON NO3NLMK;

- yCTaHaBnuBaTb B3auMMOCBSA3W Mexay aktamm n Teopuen, MpUYNHON W
cneacTBMeM Npu aHanu3e npobneMHblX cuTyauun M 06OCHOBAHMM MPUHUMAEMbIX
peLleHnin Ha OCHOBE XMMUYECKNX 3HaHWUM;

- yMeHue nonb3oBaTbCA o06s3aTenbHbIMW  CNPaBOYHBIMU  MaTepuanamm
(nepnogndeckon cuctemon xmmumdeckmx anemenToB [. W. MeHnpeneeBa, Tabnuuen
pPacTBOPUMOCTM,  OMEKTPOXUMUYECKMM  PAOOM  HanpsbkeHWW  MeTansnoB, psigom
3MEKTPOOTPULATENBHOCTM) ANA XapakTepPUCTUKN CTPOEHUSI, COCTaBa U CBOWCTB aTOMOB
XUMUYecknx anemeHtoB |I—IV nepuogos v ob6pasoBaHHbIX UMW MPOCTBLIX U CIIOXHbIX
BELLeCTB;

- NPOrHO3UpoBaTh CBOMCTBA HEN3YYEHHbIX BELLECTB MO aHanorMm co CBoOMCTBamm
N3yYEeHHbIX Ha OCHOBE 3HaHUA XMMUYECKMNX 3aKOHOMEPHOCTEN;

- CaMOCTOATENbHO MPOBOAMTL XUMMUYECKU 3SKCNepuMeHT W Habnwaatb
AEMOHCTPaUMOHHbLIN 3KCMEPUMEHT, MKCMpoBaTb pe3yrnbTaTtbl U AenaTb BblBOAbl U
3aKnYeHns No pesynbraram;

4. COOEPXAHWE PABOYEN MPOrPAMMbI

BBegeHue
HaydHble MeToabl MNO3HaHMA BeWwecTB U XUMUYECKUX sBreHun. Ponb
3KCMepUMEHTa N Teopun B XMMUKN. 3HaA4YeHne xmmmm npu ocsoeHnmn npoceccun Cro um
cneuunanbHocten CIO coumanbHO-3KOHOMUYECKOro npoduns npodeccmoHanbHoro
oGpasoBaHus.

1. OpraHuyeckas xumus

1.1. NMpeameT opraHnyeckom xummn. Teopusa CTPOEHUA opraHn4eCcKux
coeAVHeHUNn

NpeameT opraHuyvyeckom XxumMuM. [loHATME 0O oOpraHMYeckoM BeLlecTBe WU
OpPraHM4Yeckom Xumun, €€ pasBUTME U 3HAYEeHME B MNOMYYEHUN HOBbIX BELLECTB U
MaTepuanos.

Teopusa cTpoeHMa opraHuvyeckux coeamHeHmn A. M. bBytnepoBa.
lMpeanocbinikn co3gaHusa Teopun cTpoeHusi. OCHOBHbIE NOMOXEHUA Teopun CTpoeHus A.
M. BytnepoBa. XumMnyeckoe CTpoeHue 1 CBONCTBA OpraHMyeckux BelecTs. [NoHaTne o6
n3omepun, BaneHTHOCTU, T[OMOSIOrMYECKOM psiae U FOMOMOrM4YecKkom pasHOCTMU.
CTpyKTYypHble (POPMYrbl — MOJSIHbIE U COKPaLLEHHbIe. [MpocTbie (0gMHapHbIE) U KpaTHbIE
(oBOViHBIE M TpOMHbIE) cBA3WM. B3aumHoe BnuaHme atomoB B Mornekyrne. Cnocobbl
OTOOpaXeHnss CTPOEHUsT MOreKynbl (popmynbl, Mogenu).

Knaccudmkauma opraHnyeckux coeguHeHuin. Knaccuukaums opraHny4eckux
BELLECTB B 3aBMCUMOCTU OT CTpPOeHus yrnepogHon uenu. NMoHsaTne dyHKUMOHaNbHOM
rpynnbl. Knaccmndukaumnsa opraHnyeckux BeLecTs o Tuny (yHKUMOHANbLHON rpynnbl.

OcHOBBLI HOMEHKMaTypbl OpraHM4YecKux BewecTB. TpuBuarnbHble Ha3BaHUA.
PaumMoHanbHaa HOMeHKNnatypa Kak npeflwecTBeHHMua HoMeHknatypel |UPAC.
Homenknatypa IUPAC: npuHuunbel  obpasoBaHua  HasBaHWW,  CTaAPLUMHCTBO
PYHKUMOHanNbHbIX rpynn, ux obo3HadyeHne B npedumkcax n cyddukcax HasBaHUi
OpraHM4ecKnx BeLLEeCTB.

1.2 NpepenbHble yrnesoaopoabl
MpeaenbHble yrnesogopoAbl - ankaHbl. [loHATME 06 yrneesogopoaax.
OcobeHHOCTN CTPOEHUA MpeaenbHbIX YrneBoAopoaoB. AnkaHbl Kak npeacTtaBUTENM
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npegeneHbIX yrinesogoponoB. MeTaH 1 aTaH — npocTenwne npeacTaBuTenn ankaHos.
Fomonornyeckun pag n obwas dopmyna ankaHoB. CTpyKTypHasa nsomepus (Maomepus
yrnepogHon uenu). LMknoankaHel. AnkunbHble pagukanbl. HomeHknatypa ankaHos.
dunsnyeckme cBonCTBA.

XuMun4yeckue cBOMCTBa ankaHoB. Peakuum okucneHusi, peakuun 3amelleHus
(ranoreHnpoBaHue), peakunn n3oMmepusaumn, peakumsa pasnoxeHuss MeTaHa, peakuums
AerMapupoBaHusa aTaHa, TepMn4eckoe NpeBpaLlleHne ankaHoB, KOHBEPCUS MeTaHa.

NMpumeHeHMe KM cnocoObl nony4veHuss ankaHoB. O6GnacTn npumMeHeHus
ankaHoB. [MpOoMbIlLMEHHbIE CMOCODbLI NOMYyYEHUS ankaHoB: MOSlydeHUe U3 NPUPOAHbLIX
WUCTOYHUKOB, KPEKUHI napadunHOB, NOMy4YeHNEe CUHTETUYecKoro 6eH3unHa, rasmdpukauymns
yrnga, rmapupoBaHne ankaHoB. JlabopaTopHble cnocoObl NOMyYeHUs ankaHoB: CUHTE3
Bropua, nekapbokcunnpoBaHue, rmaponms kapomga antoMmnHus.

JemMmoHcTpauum

Mogenn momnekyn MeTaHa, [ApYrnx arnkaHoB, pasnuyHbiX KOHJopMauuni
LMKIiorekcaHa.

1.3 HenpepenbHble yrneBoaopoabl: arnkeHbl, ankagueHbl, ankunbl

AnkKeHbl. DNEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHUE MOMeKynbl 3TUMeHa u
ankeHoB. lomonorudeckun psg v obwas gopmyna ankeHoB. M3oMmepusi aTUNEHOBbLIX
yrneBogoOpPOAOB: MeXKnaccoBas, YrrnepogHOro ckeneta, MOMoXeHUs KpaTHOW CBSA3W,
reomeTpunyeckas. OcobeHHOCTN HOMEHKNATYpbl 3TUNEHOBbLIX YrNEeBOAOPOA0B, HAa3BaHWSA
BaXXHeNWNX pagukanosB. Pusnyeckme CBOMCTBa ankeHoB. [lonyyeHne u npUMeHeHue.
Peakuun pervapupoBaHua U KpekUHra ankeHoB. XUMUYECKMe CBOWCTBA: peakuuu
rMapupoBaHus, ranoreHMpoBanHug, rmgpataummn, OKUCNEeHUs 1 NonnMMepusauni.

AnkapgueHbl. [loHATME K KnaccuduKaumst OUEHOBLIX YrneBoAopOAOB MO
B3aMMHOMY pacnosiIOKEHNIO KpaTHbIX cBsA3en B Mosnekyrne. OcobeHHOCTU 3NEeKTPOHHOro
N MPOCTPAHCTBEHHOrO CTPOEHUSI COMNPSXXEHHbIX AMEHOB. HomeHknatypa AWeHOBbIX
yrnesogoponoB. OCOBGEHHOCTU XMMWUYECKMX CBOWCTB COMPSKEHHbIX AWEHOB Kak
creacTBue UX ANIEKTPOHHOro cTpoeHus. Peakuun 1,4-npucoeanHenus. lNonumepnsaumns
aneHoB. Cnocobbl nonyyeHust OMeHOBLIX yrresogopoaos: paboTtel C. B. Jlebenesa,
aerngpupoBaHune ankaHoB. [NonyyeHne CUHTETUYECKOro Kayyyka 1 pe3nHbl

AnNKuHbI.  ONEKTPOHHOEe M MNPOCTPAHCTBEHHOE CTpOeHue  aueTureHa.
lomonornyecknn psg n obwas dopmyna ankvMHoB. HomeHknaTtypa aueTuneHoBbIX
yrneeBogopoaoB. N3omepusa MexknaccoBas, yrinepogHoro ckeneta, nosioxXeHUst KpaTHowm
cBa3n.  duamdeckme U XUMUYECKME  CBOWCTBA:  peakumum  rmapyvpoBaHus,
ranoreHMpoBaHud, rmaporanoreHnpoBaHmne, rugparaumm (peakuunsa Kyyeposa), ropeHus.
[Mony4yeHue n npuMeHeHmne.

XumMun4yeckue cBoMCTBaA WM MNpuUMeHeHue ankuHoB. OcobGeHHOCTU peakuuin
npucoeanHeHnsa No TPOMHOW yriepoa-yrnepogHon ceasun. Peakunsa Kyyeposa. [Npasuno
MapkoBHMKOBa MpUMEHUTENbHO K auetuneHam. [logBMXHOCTbL aroma Bogopoda
(kmcnoTHble cBoucTBa ankumHoB). OkucrieHve ankuHoB. Peakuus 3enuHcKoro.
[MpmeHeHne aueTnneHoBbIX yrnesogopoaos. NonveuHuNaueTar.

demoHcTpauun

Mogenu mMonekyrn CTPYKTYPHbIX W MPOCTPAHCTBEHHbIX M30OMEPOB arikeHoB U
ankaguneHoB W ankuros.

1.4 ApomaTtunyeckue yrnesogopopabl

FoMmonornyeckun psan apeHoB. beH3on kak npencTaButenb  apeHoB.
O6pasoBaHue apomarmnyeckon cuctemol. Fomonorn 6eH3ona, ux HoMeHknaTtypa, obLas
dopmyna. HomeHknatypa ana gusameLleHHbIX Npon3BoAHbIX GeH3ona: opTo-, MeTa-,
napa-pacnornoxeHune 3amectutenen. dusmyeckme CBOMCTBA apeHoB. Tonyon: cocTas,
CTpoeHune, Pusnyeckne CBOWCTBA, MOMyvyeHne U npuMeHeHue. [eHeTudeckas CBs3b
yrneeBogopoaoB, NpuHagexalmnx K pasnuyHbiM Knaccam.



Xumnyeckmue CBOMCTBaA apeHOB. MonyyeHne 6GeH3ona (Tpumepusauus
auetuneHa, AerMapuvpoBaHWe arnkaHoB, AerMapvpoBaHue LumknoankaHoB). [lpumepsl
peakumMi  ANeKTPoUNbHOr0  3aMeLLEeHus:  raroreHMpoBaHus,  ankunMpoBaHUS
(katanusatopbl @Ppugena-KpadpTtca), HUTpoBaHuA. Peakumn rvapupoBaHus U
npucoeanHeHunsa xnopa Kk 6eHsony. Peakumsi okucneHus.

demoHcTpauum

Mogenu monekyn 6eH3ona n ero roMonoros.

1.5 NMpupoaHbIe UCTOYHUKU YrIIeBOAOPOAOB

HedTtb. HaxoxoeHne B npupoge, coctaB M du3ndeckme cBoUcTBa HedTwn.
TonnueHO-3HepreTnyeckoe 3HadeHne HedTU. [lpomblwneHHas nepepaboTka HedTw.
Pektndukaumna HedTn, OCHOBHble pakuMm ee pasgeneHus, Ux UCNorb3OBaHue.
BTopuyHaa nepepaboTtka HedTenpoaykToB. PekTndukauna masyta npyu yMeHbLLIEHHOM
AasneHun. KpeknHr HedbTenpoaykToB. ANKMNMpoBaHue HenpeaenbHbiX YrieBo4opoa0B.
PedopmuHr HedbTenpoaykToB. KayectBo aBTomMobunbHoOro tonnmea. OKkTraHoBOE YnCHO.

MpupoaHbIM M nonyTHbIN HedTAHOM rasbl. CocTaB NpUpogHOro rasa, €ro
HaxoxaeHue B npupoge. lNpenmyliectTBa NpMPOOHOro rasa Kak Tonnmea. XumMumyeckas
nepepaboTka NPUPOLHOro rasa: KoHesepcusi, NMponn3. CUHTe3-ras u ero NCNosib30BaHMe.

KameHHbIM yronb. Vickonaembll yronb: aHTpauuT, KaMeHHbIN, Oypbln.
KokcoBaHue kameHHoro yrns. KokcoBbl ras, ammuadHas Bofa, KaMeHHOYrorbHas
cmora, Kokc. [Masndukaumnsa n karanutmdeckoe ruapupoBaHne KameHHoro yrrs.

1.6 CnupTtbl. PeHON

CtpoeHue m knaccucpukauma cnmpTtoB. Knaccudukaumss cnnmpToB no Tuny
YyrneBogOpPOAHOro pagukana, Yncny rmapoKCUNbHbIX FPynn v TUNy atomMa yrnepopa,
CBSI3@HHOrO C rMOPOKCUNBHON rPYynnon. SNIEKTPOHHOE U NPOCTPaHCTBEHHOE CTPOEHUE
rMMOPOKCUNBHON rpynnbl. BnnsiHne cTpoeHnst cnMpToOB Ha UX (buM3nveckue CBOWCTBA.
MexmornekynsapHaa  BogopogHas cBAsb. [omonornyeckun  psag npenenbHbIX
O[HOATOMHbIX CMMPTOB. N3oMepusa M HOMeHknaTtypa ankaHoB, ux obwasa dopmyna.
Cnocobbl nony4yeHns CnnpToB.

Xumunyeckue cBomcTBa cnupToB. PeakumoHHass cnocoBGHOCTb npefenbHbIX
OOQHOATOMHbIX cnupToB. CpaBHEHWE KUCNOTHO-OCHOBHbLIX CBOWCTB OpraHnU4ecknx wu
HeopraHu4yecknx coeguHeHunn, cogepxawmx OH-rpynny:  KMCRNOT, OCHOBaHWA,
am@oTepHbIX coeguHeHnn (Boapbl, cnupToB). Peakunn atepudukaumm, germgpatauumu,
okucnenusi. KayecteseHHasa peakumst Ha CNupTbI.

MHoroaTtomHble cnupTbl. /I3omepust 1 HOMeHkNnaTypa npeacrasuTenen AByx- n
TpexaToMHbIX cnupToB. OCOBEHHOCTU XMMUYECKMX CBOMCTB MHOrOaTOMHbIX CIMPTOB, UX
KayecTBeHHOe obHapyxeHue. OTaenbHble NpeacTaBuTenn: STUNEHITIMKOMb, MULEPUH,
Cnocobbl UX NONYyYEHUS, NPAKTUYECKOE NMPUMEHEHME.

®PeHon. IONeKTpOHHOE M NPOCTPaHCTBEHHOE cTpoeHne deHona. B3aumHoe
BNUAHWE apoMaTmM4yecKkoro Korbla U rMAPOKCUITbHOM rpynnbl. XMMUYeckne CBOUCTBA
peHona Kak pyHKUMS ero XMMU4ecKkoro cTpoeHuda. Peakumm ¢ ydactmeM GeH30MbHOro
konsbua. MNMonyyeHne n npumeHeHne peHona n ero NPon3BOaHbIX.

demoHcTpauum

Mopenu mornekyrn cnupToB U OeHONMNoB.

1.7 Anbgernabl n KeToHbl. KapboHoBbIe KUCNoTbl. CnoXHble 3dupbl

Anbaernabl U KeToHbI. [ToHATNE 0 KapOOHUNBbHBIX COeAUHEHUAX. DNTEKTPOHHOE
CTpoeHune KapboHUnbHOM rpynnbl. 3omepusa n HOMeHknaTypa anbAerMaoB U KETOHOB.
dopmanbgerng v auetanbgerng ux cBonctea U usmyeckme CBoOMCTBA. XUMWUYECKME
CBOWCTBA: peakuun OKUCNEHUA W BOCCTAHOBIIEHWUSA, KayeCTBEHHble peakuuMm Ha
anbgerngnyto rpynny. flonyvyeHune n npuMeHeHme.

KapboHoBble KUCNOTbl. [OMONornyeckun psia npegenibHbiX OAHOOCHOBHbIX
KapBOHOBbBIX KMCMOT, X HOMEHKNaTypa u nsomepus. MexmonekynapHole BOAOPOLHbIE
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CBSA3U KapOOKCUITbHBIX FPYMM, UX BAUSIHWE Ha (hn3ndeckne CBOMCTBA KapOOHOBbLIX KACIIOT.
MypaBbUHast U YKCYCHasi KUCIOTbl: CTpOeHne, u3ndeckne M XMMmyeckue CBOWCTBA
(peakums atepudmkaumnm, obwme gna knacca kucnot) CrteapuHoBasi M OrfieMHOBas
KMCNOTbl Kak NpeacTaBUTENU BbICLUMX KapOOHOBbLIX KMCMOT. Mbinia Kak conu BbICLUMX
KapBOHOBbBIX KUCMOT, X MolLnEe AencTBue.

CnoxHble 3dwmpbl. CTpoeHne U1  HOMEHKNaTypa CrOXHbIX 3(u1poB,
MeXKnaccoBas nsomepusi ¢ KapboHoBbIMU Kucrotamu. Cnocobbl NONYYEHUA CROXHbIX
achmpos. O6paTUMOCTb peakLmm aTepudukaummn n MakTopbl, BAMSIOLWNE Ha CMeLLEHNEe
paBHOBECUSA. XUMUYECKME CBOWCTBA M MPUMEHEHME CHOXHbIX 3upoB. XKunpbl Kak
CNnoxHble 3upbl rnuueprHa. KapboHoBble KMCNOTbI, BXOASLME B COCTaB XXWMPOB.
XnMuyeckme CBOMCTBA XMPOB: rMApoSiv3, OMblrieHue, rmgpupoBaHme. brnonormnyeckas
POSib XXMPOB, UX UCMONb30BaHME B ObITY N NPOMbILLITEHHOCTH.

JemMmoHcTpauum

O6beMHble MoAenu Mosiekyn anbAerngoB U KeTOHOB, KapOOHOBLIX KUCMOT U
XWPOB.

1.8 YrneBoabl

NMoHatTme 06 yrneBopgax. Knaccudukauma yrnesogoB. MoHO-, aOn- U
nonucaxapuipl, NPeAcTaBUTENN KaXXaoW rpynnbl yrinesonoB. [MoKo3a Kak NpoCcTenLwnm
MoHocaxapua. Caxapo3a Kak npeacraBuTenb agncaxapngos. Kpaxman v uenntonosa Kak
npupoaHole nonumepbl. CTpoeHne u U3NYecKne cBOMCTBA. XMMMUYECKME CBOWCTBA
rMIOKO3bl: B3aumogencteme ¢ rugpokcngom wmeanm (ll), okucneHme ammumayHbIm
pactBopoM okcuga cepebpa(l), BoccTaHoOBMNeHNe, BpoXeHne [NKo3bl). XUMuyeckme
CBOWCTBA Kpaxmarna: rmaponuns 1 kKayecTBeHHas peakumnsa ¢ nogomMm. brnonormnyeckas ponb
yrneBoaoB, UX 3HAYEHME B XU3HU YernoBeka n obuiecTsa.

1.9 AsoTcoaepxalime opraHm4eckKkme coegmMHeHusA

Knaccudgmkauma n umsomepuss ammHoB. [loHATME 006 amuHax. [lepBuyHble,
BTOPUYHbIE N TPETUYHbIE aMUHbI. Knaccudgukaumsa ammMHOB Mo TUMNY YrieBO4OpPOOHOro
pagukana u 4ucny aMmuHorpynn B Monekyne. [fomornorndyeckve psabl npegeribHbIX
anugartnyecknx U apoMmaTuyeckux aMmuHOB, U3OMepuUss U HOMeHKNnaTypa. AMWHbI Kak
OpraHu4yeckMe OCHOBaHUS, UX CpaBHEHWE C aMMWaKOM WU OPYrMMU HeopraHU4eCcKumu
ocHoBaHMAMKU. CpaBHEHME XMMMUYECKMX CBOWUCTB anudaTuyecKux M apoMaTU4ecKux
amuHoB. OGpasoBaHMe amMngoB. AHUNMHOBLIE KpacuTenu. NMoHATUE O CUHTETUYECKNUX
BONOKHax. [lonyyeHne n npuMmeHeHue.

AmMunHokucnoTbl. [loHATME 06 aMUHOKUCNOTaX, UX KracCugUKaunsa n cTpoeHue.
OnTuyeckas nsoMepusa ammHOKUCNOT. HomeHknaTtypa aMMHOKUCAOT. [1BOMCTBEHHOCTb
KMCITOTHO-OCHOBHbIX CBONCTB aMWHOKUCIIOT U €€ NPUYUHbLL. BrunonapHble noHbl. Peakunn
KoHOeHcauun. [lentugHaa cBA3b. [lonyyeHne amMHOKMCNOT, WX MNPUMEHEHWe U
Buonorundeckas yHKUMS.

Benku. benku kak npupogHsie nonumepsl. lNepBuyHas, BTopuyHas, TpeTuyHas u

YyeTBepTUYHasa CTPYKTYpbl 6enkos. dnbpunnsapHele u rnobynsapHele 6enkn. Xmmuyeckue
ceovicTtBa 6enkoB: ropeHwe, [AgeHaTypauus, ruMaponus, KadyecTBeHHble (UBETHbIE)
peakuunun. buonornyeckme yHKUMN BENKOB, UX 3HaYeHne. benkn kak KOMMNOHEHT NULLK.
Mpobnema 6enkoBOro rofiogaHnsa U NyTN ee peLleHuns.
A3oTcoaepxalme reTepouUKIINYEeCKUe coeaAuHeHUsl. HyKknenHoBble KUCMOTHI.
HyknenHoBble KUCMOTblI Kak MpuUpoAHble nonumMepbl. HykneoTuabl, uUx CTpoOeHwue,
npumepbl. AT® n Al®, nx BzaumonpespalleHme U porb 3TOro npouecca B npupoae.
Monatne OHK un PHK. CrtpoeHne [OHK, ee nepBuyHaa u BTOpuUYHAA CTPYyKTypa.
Pennukauyma [OHK. OcobeHHocTn ctpoeHna PHK. Tunel PHK un ux 6Guonormnyeckue
dyHKuMK. [oHATHE 0 TpondHOM Kofe (KogoHe). buocuHTes Benka B XXMBOW KreTKe.

1.10 Buonorn4yeckn akTuBHble COeaNHEeHus
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ButamuHbl. [MoHsATHE 0 BUTaMuHax. Ix knaccndumkaumnsa n obosHadeHne. Hopma
notpebneHns BuTamMuHoB. BogopacTteBopumble (Ha npumepe sutamunHoB C, rpynnbl B u
P) n xupopactBopumble (Ha npumepe ButamumHoB A, D u E). ABUTaMWHO3bI,
rmnepBUTamMmHO3bl U TMMNOBUTAaMWHO3bI, NX NPOdUNaKTUKa.

FopMOHbI. [lOHATME O ropMoHax Kak OuMonorMdeckum akTUBHbIX BelecTBax,
BbIMOSHAKLWINX  SHOOKPUHHYKD  Perynaumio  KU3HeOesaATeNbHOCTU  OpraHv3MmoB.
Knaccndukaumsa ropMoHOB: cTeponbl, NPOU3BOAHbIE aMUHOKUCIOT, NONUNenTuaHbie u
GenkoBble ropMoHbl. OTAenbHble NPeaCcTaBUTENN: 3CTPaANON, TECTOCTEPOH, UHCYINH,
afpeHanuH.

INekapcTtBa. MoHATHE O fekapcTBax Kak XMMMUOTepaneBTUYecKuX npenapaTax.
KpaTtkue ncropmnyeckme ceeeHnst 0 BOSHUKHOBEHUU U PasBUTUN XUMUOTepanuu. [ pynnbl
nekapcTtB: cynbdamugbl (ctpentoumpn), aHTUOBUOTUKM (MEHULMUNMNH), aHTUNUPETUKK
(acnupuH), aHanbreTukn (aHanbrmH). MexaHusm OencTBUS HEKOTOPbIX NEKAPCTBEHHbIX
npenapaTtoB, CTPOEHMe MOfeKyrn, NpPorHo3MpoBaHWe CBOWCTB Ha OCHOBe aHanusa
XUMUYECKOro CTPOeHUS. AHTUBNOTUKK, NX KNacCcudukaLums no CTPOEHUo, TUMY 1 CNeKTpy
aencteus. besonacHble cnocobbl NPUMEHEHNs, NekapcTBEHHbIE (POPMbI.

1.11 UcKycCcTBEHHbIe U CUHTEeTUYECKUe NnonumMmepbl

Monumepbl. OCHOBHbIE MOHATUS XUMUM BbICOKOMOMNEKYNSPHbBIX COEAUHEHUN:
MOHOMEp, nonumep, CTPYKTYPHOE 3BEHO, CTereHb MonuMmepusauun, cpegHas
mMonekynspHasa macca. OCHOBHble MeTOAbl CUHTE3a BbICOKOMOSEKYNSAPHbIX COeANHEHWI
— nonvmMmepusaums 1 nonvkoHgeHcaums. Knaccudpukaumna nonnmepoB. NCKyCCTBEHHbIE
nonuMepsbl: LLennynova, aueTaTtHbli WENK, BUCKO3a, uensnodaH. MNnactmaccel. BonokHa.

CuHTeTM4Yeckme nonumepsbl. [lonumepnsaumnsa n NOAMKOHAEHcaUNs Kak cnocobbl
nonyyeHmss nonumepoB. CuHTeTudeckune kayydyku. [llonuctupon, TemnoH u
NONUBMHUIXNOPKUA Kak npeacrtaBuTenu nnactmacc. CUHTETUYECKMEe BOMOKHA: KamnpoH,
HEWrnoH, KkeBnap, NaBCcaH.

2. O6wan n HeopraHM4yeckass XMmMus
2.1 Xumuna — Hayka o BewecTBax

CoctaB BewecTtBa. XuMmuyeckme anemeHTol. Cnocobbl CyLleCTBOBAHUS
XUMUYECKUX ONEMEHTOB. aToMbl, MPOCTble W CroXHble BelwlecTBa. BelectBa
NOCTOSIHHOrO N NEPEMEHHOr0 cocTaBa. 3akOH NOCTOAHCTBA cocTaBa BeLecTB. Bewiectea
MOJSTEKYNAPHOrO U HEMOSEKYNAPHOIO CTPOEHMUS.

U3mepeHune BewectBa. Macca aToMoB 1 Mosiekys. ATOMHaa eguMHULa Macchbl.
OTHOCUTENbHBbIE aTOMHasA N MoriekynspHasa maccbl. KonnyectBo BewecTBa U equHULbI
€ro U3MepeHunst: Mosib, MMOoJsb, KMorb. Yncno Asoragpo. MonapHast macca.

ArperaTtHble COCTOSIHUSA BelecTBa. TBepaoe (Kpuctanimyeckoe n amopgHoe),
Xugkoe n raszoobpasHoe arperaTtHble COCTOsHUSA BewecTBa. 3akoH ABoragpo M ero
cneacteus. MongapHbIi 06beM BeLecTB B razoobpasHoM cocToAHMU. O6beanHeHHbIN
rasoBbl 3aKOH N ypaBHeHne MeHaeneesa— KnanenpoHa.

Cmecu BewecTB. Pasnmuuma mexgy CMecsiMm U XMMUYECKMMU COEANHEHUAMMN.
MaccoBasi 1 06beMHas 40NN KOMMOHEHTOB CMECM.

2.2 CtpoeHue aToma

CoctaB aToMHoro sapa. HykrnoHbl: MPOTOHbI N HEUTPOHBI. 30TONbI N HYKNUABI.
YctonumsocTb agep. [IBoncTtBeHHaa npupoaa anekTpoHa.

AneKkTpoHHaa obonoyka atomoB. [loHATME 06 3neKTpoHHOW opbutann u
ANeKTpoHHOM obnake. KBaHTOBble 4ucna: rnaesHoe, opbutanbHoe (noboyHoe),
MarHMTHoe M cnuHosoe. PacnpeneneHve SnNeKTPOHOB MO SHEPreTU4ecknum YpPOBHSM,
noaypoBHsAM n opbuTansm B COOTBETCTBUM C MNPUHLUUMOM HaUMEHbLUENW 3HEprum,
npuHuyunom [laynun u npasunom [yHOa. ONEKTPOHHble KOHUrypaumm aToMoB
XUMUYECKMNX 3NeMeHTOB. [MpvHUMN HaMMeHbLlen 3Heprun. BaneHTHble BO3MOXHOCTU
aTOMOB  XMMMWYECKMX IMIEMEHTOB. QJJIEKTPOHHas  Knaccudukaumss  XUMUYECKUX
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3fIeMEeHTOB: S-, p-, d-, anemMeHTbl. [locnenoBaTenbHOCTL 3aroOfiHEHUS 3NIEKTPOHaMM
3HEepPreTn4eckmMx ypoBHen 1 nogypoBHEN aTOMOB.

JemMoHcTpauum

Mopgenu opbutanen pasnnuyHomn opmbl.

2.3 MNepuoanyeckumn 3akoH u lNepuoanyeckaa cuctema XMuMM4YeCKUX 3NIEMEHTOB
. W. MeHpeneeBa

Mepuoanyecknm 3aKoH U CTpoeHuMe artoma. V3yyeHne onpeneneHui:
nepuoanyecknin 3akoH, nepwog, rpynna. Buabl nogrpynn WM3otonbl. CoBpemeHHoe
NOHATUE XMMUYecKoro anemeHTa. CoBpemMeHHasa dopmynupoBka [lepnoguyeckoro
3akoHa. lNepunoanyeckas cuctema n ctpoeHne atoma. PMsanyeckmii CMbICN NOPSIAKOBOro
HOMEepa 3NEeMEHTOB, HOMEPOB rpynnbl U Nepnoga. 3akOHOMEPHOCTN N3MEHEHMNS CBONCTB
XUMUYECKUX SNTEMEHTOB M 0OpasyemMblX UMM NPOCTbIX U CAOXHbIX BELEeCTB Mo rpynnam
n nepuvogam. [lpUYUHBI M3MEHEHUS METanfIMYeckux U HemeTannyecknx CBOWUCTB
3fIeMEHTOB B rpynnax u nepuogax, B ToM yucne 6onblimnx n ceepxbonblimnx. 3HavyeHne
MNepuoanyeckoro 3akoHa u [lepuognvyeckon cuctembl XMMUYECKUX anemeHTtoB [. U.
MeHaeneeBa Ang pa3BUTUSA HAYKMU U MOHUMaHUSA XMMUYECKON KapTUHbI MUpa.

2.4 CtpoeHue BewecTBa

MoHATME O XMMMYECKOW CBSA3U. TuMbl XUMUYECKUX CBA3EN: KOBaNeHTHas,
WOHHas1, MeTannmyeckasa n BogopoaHas.

KoBaneHTHasi xumuyeckas cBsi3ab Buabl kKoBaneHTHOW cBA3W (nomsipHas U
HenonspHas). [Ba MexaHusma ob6pa3oBaHUs CBA3WM: OOMEHHbIW UM OOHOPHO-
akuenTopHbIn. OCHOBHbIE NapaMeTpbl 3TOr0 TUNa CBA3W: AfIMHA, MPOYHOCTb, Yros CBSA3N
unn BarneHtHol yrosi. OCHOBHble CBOWCTBA KOBAaSIEHTHOW CBSA3M: HaCbILWEHHOCTb,
nonapu3yemoctb U npoyHocTb. Cnocob nepekpbiBaHUSA 3MEKTPOHHbLIX opbutanen wm
Knaccugukaums KOBaneHTHbIX CBA3en Mo 3TOMY npusHaky. KpaTHOCTb KOBaSIEHTHbIX
CBA3EeN M Knaccuukaums mMx no 9ToMy NPU3HaKy: OAWHApHbIe, OBOWHbIE, TPOWHbIE,
NONyTOpPHbIE.

MoHHaa xumunyeckasa cBA3b. KpanHui cnyyan KoBaneHTHOW MOMSiPHOW CBA3W.
MexaHn3m o06pa3oBaHMs MOHHOW CBA3WU. [1paBuna onpeaeneHns CTENEeHN OKUCIEHUs
coegHeHun. VOHHble KpucTannnyeckme pelleTkM M CBOWCTBa BELLECTB C TakMMu
Kpuctannamu. Knaccudumkaums MOHOB NO pasfnMyHbIM NpU3HaKam.

MeTannuyeckasas xumunyeckas cBA3b. Ocobbli TN XMMWUYECKOW CBSA3MN,
CYLLECTBYIOLLNA B MeTannax u cnnaesax. Ee oTnnumMa n CXoACTBO C KOBANEHTHOW U
NOoHHOM cBA3AMM. CBOMCTBA MeTannnMyYeckon ceasn. Metannuyeckme KpucTannmyeckme
pEeLEeTKM N CBOMCTBA BELLECTB C TAKMMWN KpUcTaniamu.

BoaopoaoHaa xumuyeckasa cBA3b. MexaHuM3m obpasoBaHus Takou cBssn. Ee
Knaccuukaumsa: MeXMONeKkyndpHass M BHYTPUMOSIEKYNSpHas BOAOPOAHbIE CBA3MN.
MonekynsipHble KpuCTannuMyeckMe peweTkn Ans 3Toro Tuna cBasn. Pdusmyeckue
CBOWCTBA BELECTB C BOAOPOAHOM CBA3bI0. brnonormnyeckas ponb BOAOPOAHbIX CBSA3EN B
opraHu3aummn CTpykTyp druononumepoB. BnusaHne BOLOpPOAHON CBA3WM Ha TemnepaTypbl
nnaBneHust 1 KUNeHusi BeLLecTB.

Komnnekcoo6pa3zoBaHue. [MoHATME O KOMMMEKCHbIX coeauHeHunsx. CocTtaB
KOMMMEKCHbIX CcoeauHEeHun. ANroputM COCTaBNEHUS KOMMMEKCHbIX COEaVUHEHUN.
KoopavHaunoHHoe 4ucro komnnekcoobpasoBatend. BHyTpeHHsis U BHelwwHas cdepa
KomnnekcoB. HoOMeHknatypa KOMMNIEKCHbIX COeaMHEHUN. VX 3HaYeHne N NPUMEHEHNE.

2.5 Nonumepsl

Buaobl nonumepoB: opraHuyeckne n HeopraHudeckue. lonyyeHne nonumepos
peakuusiMy nonumepusauMmM U NONMUKOHAEeHcauuun. BaxHenwwue npepcTaBuTenm
nnacTMacCc M BOJIOKOH, MX MOflyYeHue, CBOMCTBA M MpuMMeHeHune. Buabl nnactmacc:
TEPMONMacTU4YHble W TepMopeakTMBHble. PasHOBMOHOCTW BOSIOKOH: MNPUPOAHbIE
(KMBOTHblE, pacTUTenbHble W MUHeparnbHble) U  XUMUYECKME (MCKYCCTBEHHblE W
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cuHTeTUYeckme): TOHSTUE O HeopraHuWyeckux mnonmMmepax W uxX npeacTaBUTENN.
CTpyKTypbl  MONMMEPOB:  JNUHENHblE, pPas3BeTBMEHHbIE U  MNPOCTPAHCTBEHHbIE.
CTpyKTypypOBaHWE MONMUMEPOB: BYNKaHW3aLMsA KaydykoB, AybneHue Oenkos,
OTBEPXOEHNE MONMUKOHAEHCALMOHHBIX nonumepoB. Knaccuduvkaums nonumepoB Mo
pasnuyHbIM NpusHakam. NMpumeHeHne nnacTMacc.

2.6 lucnepcHble CUCTEMDI.

NMoHATHMe O AucnepcHbIX cuctemax. Knaccmdpukaumss OUCNEPCHbIX CUCTEM B
3aBMCUMOCTN OT arperaTHOro COCTOAHUA AUCMEPCUOHHON cpelbl N AucnepcHon gasbl, a
Takke no pasmepy ux yactuy. MpybogmcnepcHble CUCTEMbI: 3MYMbCUM U CYCNEH3UMN.
ToHkoancnepcHble CUCTEMbI: KOMMonaHble (3051 U renun) N UCTUHHbIE (MONEKYNspHbIe,
MOSEKYNAPHO-UOHHbIE U MOHHbIE). Koarynsaums B KONSIONAHbIX pacTBoOpax.

3HayeHMe AUCNEPCHbIX CUCTEM B XWUBOW U HEXUBOW npupoae u
NPaKTU4YECKOMN XU3HU YernoBeKa. OMYNbCUN U CYCNEH3NN B CTPOUTENLCTBE, NULLEBON
N MEeOULWMHCKOM NPOMBbILUNEHHOCTN, KOCMETuUKe. buonorundeckne, meguunHCKME WU
TexXHomnornyeckne 3onn. 3HadeHuMe TrenerM B OpraHuM3auuu XUBOWM MaTepun.
buonornyeckue, nuuesble, MeAULMHCKNE, KOCMETUYECKMNE TEenun.

2.7 XumMmnyeckue peakumm

Knaccudmkauma xummyecknx peakumm B OpraHn4eckom n HeopraHM4ecKom
XxuMum. [loHATME O Xxumudeckonm peakuuun. Peakumn, uayuime 6e3 M3MeHeHus
KayeCTBEHHOro cocTaBa BeLLlecTB: annotponunsaumns n nsomepmsauund. Peakumm, ngywme
C U3MEHEHVEM COCTaBa BELLECTB: MO YMUCIY U XapaKTepy pearnpyoLmx n obpasyoLmnxcs
BELLIECTB (pa3fiOXXeHUsl, COEANHEHMS1, 3aMeLLeHns, oOMeHa); N0 N3MEHEHUIO CTEMNEHEN
OKUCNEHNS1 3NIEMEHTOB  (OKUCIUTENbHO-BOCCTAHOBUTENbHLIE W HEOKUCIUTENbHO-
BOCCTaHOBUTESbHbIE peakLum); No TennoBoMy 3 eKTy (3K30- N IHAOTEPMUYECKNE); MO
dase (roMo- U reTeporeHHble); Mo Ha- npaeneHuto (obpatMmble N HeobpaTuMble);; NO
MexaHu3My (pagukanbHble, MONEKYNSPHbIE U MOHHLIE).

CKOpPOCTb XUMUYECKUX peakuun. lNMoHsaTne o ckopocTu peakuuin. CKOpocTb
roMO- 1 FTeTEPOreHHON peakumn. JHeprus aktueaumm. PakTopbl, BAUSIOLWMNE HA CKOPOCTb
XMMmnyeckon peakumn. MNMpupoga pearvpyolimx BewecTB. TemnepaTypa (3akoH BaHT-
Nodbdpa). KoHueHTpauusa. KaTtanmsaTopbl M Katanuid: romMo- U TEeTEePOreHHbln, WX
MexaHu3mbl. PepMeHTbl, WX CpPaBHEHME C HEOpPraHM4YecKMMM KaTanumsaTtopamu.
NHrmbmuTopbl. 3aBUCMMOCTb CKOPOCTU peakumMili OT MOBEPXHOCTUM COMNPUKOCHOBEHMUS
pearnpymoLinx BeLecTB.

O6paTMMOCTb XMMMUYECKUX peakuuin. Xummnyeckoe paBHoBecue. [1oHATME O
XUMUYECKOM paBHOBeCUU. PaBHOBECHbIE KOHLEHTpauuu. JUHaMUYHOCTb XUMUYECKOro
paBHoBecus. dakTopbl, BAULAKOLWIME HA CMELeHNne paBHOBECUA: KOHLEeHTpauus,
AasneHue, temneparypa (npuHumn fle Warenose).

2.8 PacTtBOpbI

NMoHaTMe o pacTtBOopax. PusMKo-XMMUYECKad npupoaa pPacTBOPEHUA U
pacTBopoB. BsaumopencTteBMe  pacTtBopuTensas M pPacTBOPEHHOro  BellecTBa.
PacTtBopuMocTb BellecTB. Cnocobbl BblpaXeHUss KOHLEeHTpaLuum pacTBOpOB: MaccoBas
[0S pacTBOPEHHOro BellecTBa (MPouEeHTHada), MONsipHag.

Teopus anekTponuTuyeckon gauccoumaummn. MexaHnsm guccoumaumm BeLLecTB
C PasfiMyHbIMM TUMAMM XMMUYECKUX CBA3en. Bknag pycCcKMx ydeHbiX B pasBuTue
npegcrasneHnin o6 anekTponuTudeckon amccoumaummn. OCHOBHbIE MOMOXEHUA Teopumn
anekTponutnyeckon guccoumnaunn. CTeneHb 3NEKTPONUTUYECKOM Auccoumaummn U
dakTopbl ee 3aBMCUMOCTU. CUnbHbIE U CPeaHME INEKTPONUTBI.

Ouccounaums Bogbl. BopgopogHbin nokasaTtenb. Cpega BOOHbIX  pacTBOPOB
anekTponuToB. Peakuun obMeHa B BOAHbIX pacTBOpaXx 3feKTPOSIMTOoB.

Fmpponus kak obMeHHbIN npouecc. HeobpaTuMbii rMaponmn3 opraHNYeCcKnX u
HEeopraHN4YeCcKNX COeaMHEHN N €ro 3Ha4YeHne B NPaKTUYECKON LeATENbHOCTN YernoBekKa.
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O6patnmbin rugponua conen. LLenodHon rugponuns xmpos. NpakTuyeckoe npumMmeHeHne
rmgponusa.

2.9 OKMcnuTenbHO-BOCCTAaHOBUTESNbHbIE peakuun. ANeKTpoxXxmMmmnyeckue
npouecchbl

OKMCnNUTEnbLHO-BOCCTaHOBUTESIbHbIE  peakuuu. CteneHb OKUCIEHMS.
BocctanHoButenn wu okucnutenn. OKUCNEeHME U BOCCTaHoBMeHune. BaxHeniuune
OKMCINUTENM 1 BOCcCTaHoBUTENN. BoccTtaHoBUTENbHbIE CBOMCTBA METanoB — MPOCTbIX
BewectB. OkncnmtTenbHble N BOCCTAHOBUTENbHbIE CBOMCTBA HEMETANoOB — MPOCTbIX
BelwecTB. BoccTaHOBUTENbHbIE CBOWCTBA BELLECTB, 0Opa3oBaHHbIX 3fieMeHTaMmun B
Hu3wen (oTpuuaTenbHOW) cTeneHn okucneHusi. OKUCNUTENbHbIE CBOWCTBA BELLECTB,
o0Opa3oBaHHbIX 3fieMeHTaMn B BbIiCWeN (MOSIOKUTENbHON) CTENEHN OKUCIIEHWS.
OkucnutenbHble WM BOCCTAHOBUTENbHblIE  CBOWCTBA  BELLECTB, 0Opa3oBaHHbIX
3fieMEeHTaMM B NPOMEXYTOYHbIX CTENEHAX OKUCIEHUS.

AneKkTponus pacnnaBoB U BOAHLIX PacTBOPOB 3feKTponuToB. [lpouecchl,
npoucxogsuwme Ha kKatoge W aHoge. YpaBHEHUSI 3IEKTPOXMMMUYECKUX MPOLLECCOB.
ONeKTponm3 BOOHbIX PacTBOPOB C MHEPTHbIMWU 3NEKTpoAamMWu. DSIEKTPONU3 BOAHbLIX
pPacTBOPOB C PacTBOPUMbIMM 3neKkTpogamun. MNpakTnyeckoe NnpuMMeEHEHNe AfeKTponmsa.

2.10 Knaccudmkaumsa sewecTB. [pocTble BewecTBa

Knaccudumkauma HeopraHmyeckmx BewecTB. [1poCcTbie 1 CNOXHble BeLecTBa.
Okcnabl, ux knaccudukaums. [ugpokemabl  (OCHOBaHMSA, Kucropoacoaepxalme
KUCNOTbl, amdoTepHble rmapokcuabl). Kucnotel, nx knaccudukaumsa. OcHoBaHUS, UX
knaccudukaums. Conn cpegHue, KACHble, OCHOBHbIE Y KOMMIEKCHbIE.

MeTtannbl. [lonoxeHne wmetannoB B [lepMoguMyeckon cUCTEME XUMUYECKUX
anemeHToB [1. 1. MeHaeneeBa. OCO6EHHOCTM CTPOEHUSI ANEKTPOHHBIX 060N04YEK aTOMOB
metannoB. OOwwne dwusnyeckne ceonctBa Metannos. CnnaBbl MeTannos.
ONEKTPOXMMUYECKNIN PSa HanpsiXKeHUn meTannoB. XMMU4Yeckne CBONCTBa BaXKHENLLNX
MeTannoB (HaTpUN, Kanuin, Kanbuui, MarHum, antoMUHUI, LIMHK, XpOM, Xeneso, Mefb) U
nx coeanHeHnn. BsanmopgencTaeme MeTannoB ¢ HemeTannamm, Bogon, C pacTBOPUMbIMU
Kncrnotamu, pacteopamm conen. O6wme cnocobbl nonydYeHusa metannos. Metannyprus.
Kopposusa metannos. Cnocobbl 3awmTbl OT KOppo3uun. [NpumeHeHne meTannos B ObITy 1
TEXHUKEe

HemeTannsbl. NonoxeHne HemeTannos B [lepunoanyeckon cucteme, o0CO6EHHOCTH
CTPOEHN uX aToMoB. VX atomMHOEe M MONeKynsipHoe CTpoeHue ux. AnNnoTponus.
Xnmmyeckne csonctBa HemeTannoB. OKUCNUTENbHbIE CBOWCTBA: B3aUMOLEWUCTBUE C
MeTannamu, BogopoaoM, MEHee 31IeKTpooTpuLaTesnbHbIMKU HEMETannamm, HEKOTOPbIMK
CINOXHbIMK BellecTBaMn. BoccTaHOBUTENbHbIE CBOMCTBA HEMETAlNNOB B peakumsax c
PTOPOM, KMCIOPOAOM, CIOXHBIMU BELLECTBAMU — OKUCIIUTENAMM (230THOW U CEPHON
Kucrnotamu u gap.).

2.11 OCHOBHbI€ KNnacCbl HEOPraHN4YeCKNX N OpraHNYecknux coeguHeHnmn

KucnoTbl. KNCNOTbI B CBETE TEOPUM INEKTPONUTUYECKON Anccoumaunmn. Kucnotol
B CBETE NnpoTonmTunyeckon teopun. Knaccndumkaymsa opraHM4eckux m HeopraHM4eckmnx
kncnot. O6lwune cBoMCTBaA KMCMOT: B3aMMOOENCTBNUE OPraHMYEcKMX U HEOPraHUYEeCKMUX
KMCNOT C MeTansiamum, OCHOBHbIMM U aMPOTEPHBIMU OKCUAAMU N TMOPOKCUAAMM, CONSAMN,
co cnupTamn. OCoBEHHOCTN CBONCTB KOHLEHTPMPOBAHHOW CEPHOM M a30THOW KUCIIOT.

OcHoBaHunA. OCHOBaHMs B CBETe TEOpUM IMEKTPONUTUYECKON Auccoumauunn.
OcHoBaHMa B cBeTe npoTonuTnyeckonm Teopuun. Knaccudukaums opraHmdeckux u
HeopraHun4yecknx ocHoBaHun. OOWwMe CcBONCTBA OCHOBaHWW: B3auMOOEWCTBUE C
KMCNOTaMu, KACAOTHBIMW OKCugamu, ¢ conamn. PasnoxeHne HepacTBOPUMbIX COre nNpu
HarpeBaHunu.
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AmdoTepHble opraHM4yeckue M HeopraHudyeckue coeguHeHuss. AM@oTepHble
OCHOBaHUS B CBETE NPOTONUTUYEeCKon Teopun. AMOTEPHOCTL OKCUAOB U rMAPOKCMO0B
nepexoaHbIX MeTarnoB: B3auMogenCcTB/E C KUCNOoTaMuy U LLenovYamu.

Conun. Knaccudgukaumsa n xmmumdeckue csonctea cornen. OcobeHHOCTM CBONCTB
COnen opraHM4YeckmUx N HeopraHMYeCcKmx KUCIOoT.

FeHeTHM4YecKasa CBSA3b MeXAy KraccamMu OpraHM4eckux U HeopraHu4eckux
coeauHeHUN. [ToHATNE O FreHETUYECKON CBA3UN U FTEHETUYECKMX psiAaxX B HEOPraHMYeCKOM
N opraHu4yeckon xummnu. ['eHeTnyeckune psabl Metanna (Ha npumepe Kanbuns 1 xenesa),
HemeTanna (cepbl U KpeEMHUSA), NepexoqHoro anemeHTa (umHka). FeHeTnyeckue pagbl u
reHeTu4eckas CBA3b B OpraHn4yeckon xumuun. EANHCTBO Munpa BeLLecTB.

2.13 Xumua B XU3HU obLyecTBa

XumMua un npoum3BoAcTBO. XMMMYECKad MPOMbILLSIEHHOCTb M XUMUYECKME
TexHonorun. Cbipbe ONs  XMMUYECKOW MNPOMbIWNEHHOCTU. Boga B xvmuyeckon
NPOMbILUNIEHHOCTU. JHEPrns Ons XMMUYECKOro npou3BoAcTBa. HayyHble npuHUMnbI
XMMUYECKOrO MPOM3BOACTBA. 3alluuTa OKpyXalllen cpedbl U OxpaHa Tpyda npwu
Xxummyeckom npomusBoactBe. OCHOBHble CTaguM  XMMWYECKOro MNpou3BOACTBA.
CpaBHeHMe Npon3BoACTBa aMMuMaka n MeTaHona.

XnMuss B CenbCKOM XO3fINCTBE. XMMM3aLUUS CENnbCKOro XOo3AMcTBa U ee
HanpaBneHusi. PacteHnsa n noyBa, NOYBEHHbIV MOrNOLWAaKLLNIA KOMMSIEKC. YA00peHus u
nx kKnaccudpukaumsa. XuMMuUYeckne cpeactBa 3awuTtbl pacteHun. OTpuuartenbHble
NOCNeAcTBUsS NPUMEHEeHNA necTnumaoB n 6opbda ¢ HUMK. Xnmmnsaums XKMBOTHOBOACTBA.

Xumuna mn akonorua. XumMmyeckoe 3arpsasHeHune okpyxawuwen cpegbl. OxpaHa
rmgpocdepbl  OT  XUMUMYECcKOro 3arpsidHeHusi. OxpaHa novBbl OT  XMMMUYECKOro
3arpsisHeHusi. OxpaHa atmocdepbl OT XMMUYEcKoro 3arpsasHeHnd. OxpaHa dnopbl 1
drayHbl OT XMMWYECKOrO 3arpsi3HEHUS. BUOTEXHONMOMNS N reHHasa UHXeHepus.

XnMusa m noBceaHEeBHas XU3Hb YenoBeka. [lomawHaa anteka. Mowwme un
ynctawme cpeacrtea. Cpencrtea 60pbbbl ¢ GbITOBEIMU HacekoMbiMU. Cpeactea NNMYHOM
TUMrneHbl U KOCMETUKN. XMusa 1 nuwa. MapkmpoBKM ynakoBOK MULLLEBLIX Y TMTMEHUYECKUX
NPOAYKTOB U YMEHME NX YNTaTb. JKOMOrna xunuuwa. Xumuns 1 reHeTnka YenoBeka.

Tembl nHAnBuAyaribHbIX NPOEKTOB

CoBpemeHHble MeToabl 06e33apaxmnsaHusa Boapl.

AnnoTtponusa meTansnos.

CuHTes 114-ro anemeHTa — TpPUYMd POCCUNCKUX PUINKOB-SAEPLLNKOB.

M3oTonbl Bogopoaa.

Mcnonb3oBaHne pagnoakTUBHbLIX M3OTOMNOB B TEXHUYECKUX Lensx.

PeHTreHoBCKOE M3ny4eHne n ero ucnosib3oBaHne B TEXHUKE U MeanumHe.

OxpaHa okpyxawLuien cpefbl OT XMMWUYECKOro 3arpsi3HeHusd. KonuvyecTBeHHble
XapaKTepVICTVIKVI 3arpsA3HEeHNst OKpYyXXaroLLen cpeqbl.

8. [lpumeHeHune TBEpLOro 1 razoobpasHoro okcuaa yrnepoga (1V).

9. [pybogucnepcHble CUCTEMbI, WX Knaccudukaumsa W MCNonb3oBaHWe B
npogeccnoHanbHoOn eaTenbHOCTH.

10. KocmeTunyeckune renu.

11. PacTtBopbl BOKpYr Hac. Tunbl pacTBOPOB.

12. Boga Kak peareHT n cpefa ans XMMUYecKoro npotecca.

13. YcTpaHeHue XXeCTKOCTU BOAbl Ha NPOMBbILLIEHHbIX NPeanpuaTusX.

14. Okcuabl U Conn Kak CTpouTernbHble MaTtepuarnsl.

15. MNoBapeHHas corib Kak XMMUYECKOE Cblipbe.

16. MHoronukui kapboHaT Kanbuua: B Nnpupoae, B NPOMbILLITIEHHOCTH, B ObITY.

17. Peakuum ropeHnsi Ha Npon3BoACTBE U B ObITY.

18. BupTyanbHoe mogenvpoBaHMe XMMNYEeCKnX NpoLLeCCOB.

NouprwNE

15



19. DneKkTponu3 pacTBOPOB 3MEKTPOSIUTOB.

20. lNMpakTnyeckoe NpUMeEHeHWe 3rnekTponu3a: paduHUpOoBaHWe, ranbBaHOMMNacTuKa,
ranbBaHOCTErns.

21. dnekTponuTuyeckoe nonyyeHmne n pamHMpoBaHne Meau.

22. Koppo3na meTannos 1 cnocobbl 3awmTbl OT KOPPO3UMW.

23. NHepTHble unn bnaropoaHble rasbl.

24. CoBpeMeHHble NpeacTaBneHnst 0 TEOPUN XMMUYECKOTO CTPOEHUS.

25. Jkonorm4eckne acnekTbl UICNOMb30BaHWSA YrNeBO4OPOLAHOrO ChipbS.

26. Pe3nHoTexHnyeckoe Npon3BOACTBO M €ro porib B HAY4YHO-TEXHMYECKOM Nporpecce.
27. CBapo4HOe Npon3BOACTBO M POflb XMMUWN YTNEBOLOPOAOB B HEM.

28. HedbTb 1 ee TpaHCNOpPTUPOBKA Kak OCHOBAa B3aMMOBbLIFOOHOMO MeEXAyHapOoOHOro
coTpyaHuyecTBa.

Tembl pechepaTtoB

1. bBuoTtexHonorus n reHHas nHxeHepus — TexHosnorum XXI seka.

2. HaHoTexHonorusa kak npuopuTeTHoe HanpaBfieHne pa3BUTUA Haykn U NPOM3BOACTBA
B Poccuickon degepauum.

3. XusHb n gestenbHocTb [. . MeHgeneeBa. ICTopusi OTKPbLITUA NEPUOANYECKOrO
3aKkoHa.

[Mnasma — 4yeTBepTOE COCTOSIHUE BELLECTBA.

AmMopdHbIe BellecTBa B Npupoae, TeXHUKe, ObITy.

3almnTa 030HOBOr0 3KpPaHa OT XMMMUYECKOro 3arpa3HEHNS.

[MpyMeHeHne CycneH3nn 1 AMyNbCUN B CTPOUTENBLCTBE.

MwuHeparnbl 1 ropHble NOPOabl Kak OCHOBa NUTocdeEpbI.

YKnsHb n geateneHocTb C. AppeHunyca.

10 Bknag OTeYeCTBEHHbIX Y4YeHbIX B pasBuUTME TeEOpPUW  IANEKTPONUTUYECKOM
auccoumnauunu.

11. CepHada knucnora — «xned XMmMmyeckom NpoMbILLUIIEHHOCTUY.

12. Ncnonb3oBaHne MUHEpParnbHbIX KUCAOT Ha NPegnpusTUAX pasfimyHoro npodouns.

13. NcTopus rmnca

14. NcTopus nony4yeHns n npon3sBoaCcTBa antoMUHKS.

15. XXusHb n geatenoHocTb . daBn.

16. Ponb meTannoB B UCTOpUM YenoBeveckon umsunusaummn. iIctopua otedecTBEHHON
yepHon metannyprun. CoBpeMeHHOe MeTannyprmyeckoe npon3BoacTBo.

17. NcTopnsi OTeYEeCTBEHHOM LBETHOW MeTannyprun. Ponb MeTannoB v CniaBoB B
Hay4YHO-TEXHMYECKOM Mporpecce.

18. Poxpgatowme conu — ranorexol.

19. VcTopus wBeacKoW CANYKMN.

20. Nctopmsa BO3HNKHOBEHUS N Pa3BUTUS OPraHUYE€CKON XUMUMN.

21. XXnsHb n geateneHocTb A. M. bytneposa.

22. Butanuam u ero kpax.

23. Pornb oTevecTBEHHbIX Y4EeHbIX B CTAHOBNEHUN N pa3BUTUN MUPOBOW OpraHM4ecKou
XUMUn

24. Nctopmnsi OTKPbITUA M pa3paboTKM rasoBbiX U HEPTAHbIX MECTOPOXAEHUN B
Poccuickon degepaumn.

25. XumMuns yrneBo4opOLAHOro CbIpbA.

26. CUHTEeTMYEeCKME Kay4vyKn: NCTOPUS, MHOroobpasne 1 nepcnekTuBhbl.

27. bnoopraHn4ecknst XMMmsi: aMUHOKUCIOTbI, BENKM 1 HYKNENHOBbIE KUCNOThI.

28. YrnesogopogHoe TONfIMBO, €ro BUAbl N HasHavyeHune.

©oo~No Ok
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5. TEMATUYECKOE MNJIAHUPOBAHUE C OMNPEOENIEHUMEM OCHOBHbIX
BMAOB YYEBHOU OEATEJNIbHOCTU OBYYAIOLLUXCA

Bua yye6HoM paboThbl O6bem
4acoe
MakcumanbHas yyeb6Has Harpy3ka (Bcero) 96
AyanTtopHas yyebHaa paboTa (o6sa3aTenbHble y4eOHblIe 3aHATUSA) 74
(Bcero)
B TOM YuUcne:
nexkuuun 37
NpaKTUYecKMe 3aHATUS 37
BHeayauTopHasn (camocTosiTenbHasn) y4yebHasn paboTa 22
obGyvarowierocs (Bcero)
B TOM YUCHIE:
camocTosiTenbHaa paboTta Hag wWHOMBMAOYaNbHbIM  MPOEKTOM C 10
NCnorb30BaHMEM MHGOPMALMOHHBIX TEXHONOM MM
nogrotoBka pedepatoB C  MCMNOMb30OBaHWEM  MHAOPMAaLMOHHbIX 12
TEXHONOrMM, NOAroToBKa K KOHTPOmNbHLIM paboTam, YCTHOMY Onpocy
NMpomexyTo4yHasa aTtrectaumsa B popme 3ayem ¢ OUeHKoU
TEMATUYECKOE NIAHUPOBAHUE
KonuyecTtBo
Ne CopepxaHune oby4veHus
YacosB
AyanTopHble 3aHATUSA
1] BBeaeHue \ 1
OpraHuyeckas xumusa (31 yac)
5 MpeomMmeT opraHN4Yeckomn XMMUMN. TeOpl:IFl CTPOEHMUST OPraHNYEeCKnX 3
COeANHEHUN
3 MpegenbHble yrnesogopoabl 2
4 | HenpepgenbHble yrneBogopoabl: ankeHbl, ankagueHbl, ankubl 6
5 ApomaTtuyeckue yrnesonoponbl 2
6 [MpnpoaHble UCTOYHUKN YIIIeBOA0POA0B 2
7 CnnpTbl. PeHon 3
8 | Anbaerngpl 1 KeToHbl. KapboHoBble KMCNOoThl. CnoXxHble adupsbl 6
9 Yrnesogbl 1
10 AsoTcogepaline opraHMyeckme coeanHeHus 3
11 Buonormnyeckn akTmBHble coeanHEHNS 1
12 MCKYyCCTBEHHbIE M CUHTETUYECKME MONMMEPDI 2
O6wasn n HeopraHuyeckas xumus (42 4aca)
15 XnmMunsi — HayKa o BeLlecTBax 2
16 CTpoeHne atoma 4
17 Meprnoguyeckuit 3akoH 1 MNepuogunyeckas cuctema XMMUYECKNX 4
anemeHToB [1. N. MeHoeneeBa
18 CTpoeHune BellecTBa 4
19 [Monumepsl 2
20 [duncnepcHble cuctembl 2
21 XumMnyeckume peakumm 5
22 PactBopbl 3
23 OkucnuTenbHO-BOCCTAHOBUTENbHbIE peakuuu. 4
OIEeKTPOXMMMYecKme npoLecchl
24 Knaccudukaums sewecTs. [pocTblie BellecTBa 5
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25 | OCHOBHbI€ KIiacCbl HEOPraHNYeCKNX 1 OpraHNYeCcKnX CoOeanHEHNN 4
26 XUMUs B KMU3HU oOLLecTBa 2
27 PaboTta Hag nHaMBMayanbHbIM MPOEKTOM 1
UToro: 42
BHeayauTopHas (camocTosiTenbHas) paborta
NnoAroToBKa pedepatoB C UCMOSb30BaHMEM NHOPMaLMOHHbIX
TEXHOMOrMM, NOAroTOBKA K KOHTPOSbHbIM paboTam, YyCTHbIM 10
OoTBETAM
lMogroTtoBka nHOMBMAYyanbLHOro NpoekTa ¢ Ucnosib30BaHNeM 12
NHAOPMALMOHHBIX TEXHONOTNN.
BCEIO: 96

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATEJIbHOCTU OBYYAIOLLNXCA

CopepxaHne | XapaKTepucTuKa OCHOBHbIX BUOOB OeATENbHOCTU 0ByYaroLmxcs
obyyeHus (Ha ypoBHe y4ebHbIX AeNCTBUN)

YMeHne pasatb onpegeneHne 1 onepupoBartb cliegyrolnmm
XUMUYECKUMU MOHATUAMU: BELLECTBO, XUMUYECKUIN SNIEMEHT, aToM,
Mornekyrna, OTHOCUTEJIbHbIEe aTOMHaaA U MorneKkyndapHad MaccChbl, NOH,
annoTtponug, n30Tonbhbl, XUMUN4yecKada CBA3b,
QN1IEKTPOOTPpULATESIbHOCTb, BalieHTHOCTb, CTeneHb OKWUCIEHNA,
MOJ1b, MOJNTAPHaA Macca, MOJ'IFIprIIZ obbem ra3006pa3Hb|x BELLeCTB,

BaxHenwwme
XUMUYEcKUe BeELLleCTBa MOSMEKYNApPHOr0O U HEMOSEKYNAPHOro  CTPOEHMs,
MOHSTUS pPacTBOpPbl, 3NEKTPONUT W HEINEKTPONUT, SNEeKTponmMTnYecKas

auccoumaums, OKUCIUTENb WM BOCCTAHOBUTEMb, OKUCIIEHME U
BOCCTa@HOBMEHME, TennoBoM  3(PgeKkT  peakumn, CKOpPOCTb
XUMUYECKOM  peakuun, Katanua, XMMUYEeCcKoe paBHOBecCHUe,
yrnepogHbld  CKeneT, (yHKUMOHanbHas rpynna, u3oMepus,
romMosnorus, pagukan, MOHOMEDP, nonummvep, N3oMepbl,
roMOMorn4yecknin pag

dopmynupoBaHne 3aKOHOB COXpPaHEHUsi MacCbl BELWECTB U

NOCTOSIHCTBA COCTaBa BELLECTB.

YcTaHOBKa MPUYNHHO-CNEACTBEHHOW CBS3N MEXAY COAEp>KaHWeM

9TUX 3aKOHOB W HanMcaHneM XMMUYECKNX POPMYI N yPaBHEHWM.

Ob6bAcHeHMe M3NYECKOro CMbICITa CUMBOJSIMKA MEepuoanyeckomn
OcHoBHble  [Tabnuubl xumunvecknx anemeHtoB . N. Mengeneesa (HOmepoB

3aKOHbl XMW [ 3NEMeHTa, nepunoaa, rpynnbl) U ycTaHOBKa NPUYMHHO-CIEACTBEHHOM

CBSA3N MeXAy CTPOEeHMEeM aToMa U 3aKOHOMEPHOCTAMU M3MEHEHUS

CBOWCTB 3JIEMEHTOB 1 00pa3oBaHHbLIX UMUK BELLECTB B Nepmnogax

N rpynnax.

XapakTepucTuka 3NeMEHTOB MarnbiX M 6onblnX NepMogoB No Mx

nonoxexuto B MNepuogunyeckon cucteme . . MeHgeneesa




OcHOBHblE
TEopUn XMMnu

YCTaHOBKa 3aBUCUMOCTM CBOWUCTB XUMWYECKUX BELLECTB OT
CTPOEHMNSA aTOMOB 00pa3yoLLNX NX XMMUYECKMX SIEMEHTOB.
XapaKkTepucTuka BaKHEWMLWINX TUMOB XUMUYECKMX CBHA3EN W
OTHOCUTENBbHOCTU 3TOW TUMOMOIUN.

Ob6bsACHEHME 3aBMCMMOCTM CBOWCTB BELLECTB OT WX cocTaBa WU
CTPOEHUSI KPUCTANNNYECKUX PELLETOK.

dopmynmMpoBKa OCHOBHbIX MONOXEHUI TEOPUM INEKTPONUTUYECKOMN
auccoumnaumm N xapaktepucTvka B CBeTe 3TOW TeOpuu CBOWCTB
OCHOBHbIX KNacCOB HEOPraHUYECKUX COeaMHEHUN.

dopMynnpoBKka OCHOBHbLIX MOMOXEHUA TEOPUN  XUMUYECKOro
CTPOEHUs1 OpraHNYecKknx COEOMHEHUN U XapaKTepuCcTuKa B CBETE
9TOM  TEOpUM CBOWCTB  OCHOBHbIX KMacCoOB  OpraHuUYecKux
coeANHEHUN

BaxHenwmne
BellecTBa U
mMarepuansi

XapakTepucTuka coctaBa, CTPOEHUS, CBOMCTB, MOMy4YeHUs U npume
HEHUA BaXXHENLWMX MeTansioB U UX coeguvHeHUN. XapakTepucTuka
cocTaBa, CTPOEHUS, CBONCTB, MONYyYEHUS N NPUMEHEHNST BaXKHENLLNX
HEeMeTannoB W WX COeAWHEHUN. XapaKTepucTuka CoCcTaBa,
CTPOEHUSA, CBOWCTB, MOMYYEHUS U NPUMEHEHNS BaXKHENLLNX KIacCcoB
yrnesogopoaoB (ankaHoB, UMKIOANKaHOB, arikeHoB, arnkuHOB,
apeHoB) 1 nx Hambonee 3Ha4YUMbIX B HAPOAHOXO3ANCTBEHHOM MNflaHe
npegcrasuMtenen. AHanorMyHad XapakTepucTuka  BaKHEeWLunX
npegcraBMTenen Apyrux KNaccoB OPraHMYecKUX COeAUHEHUN:
MeTaHomna 1 3TaHora, XXMPOoB, Mblif, anbaerngos (popmMmanbaerngos
W auetanbgervga), KeToHoB (aueToHa), KapOOHOBLIX KUCNOT
(yKCcycHOM KMCROTbl), MOHOcCaxapuaoB (rntoKosbl), gucaxapugos
(caxaposbl), nonucaxapugoB  (Kpaxmana W LEennonosbl),
aMMHOKMNCIIOT, 6ENKOB, UCKYCCTBEHHbIX U CUHTETUYECKNX BOJTOKOH,
Kay4yKoB, nfiactmacc

XuMmydeckumn
A3bIK U
CUMBOJIUKA

Mcnonb3oBaHne B y4ebHOM M npodeccuoHanbHOM AesTenNnbHOCTU
XUMUNYECKUX TEPMUHOB 1 CUMBOJTUKN.

HasBaHMe  M3y4eHHbIX BeWecTB MO  TPUBMANbLHOW UMK
MEXOYHapOAHOMW HOMEHKNaType W OTpaXeHue cocTaBa 3TUX
COeMHEHUN C NMOMOLLBIO XMMUYECKUX DOPMYIT.

OTpaxeHne XMMUYECKMX MNpPOLLECCOB C MOMOLLBbIO YypaBHEHUM

Xumunyeckume
peakuunm

O6bACHEHMEe CYLHOCTU XMMWYecKMx npoueccos. Knaccudukauuns
XMMUYECKMX peakumin No pasnuyHbIM NpuU3Hakam: Y1Mcny u cocTaBy
NPOAYKTOB M peareHToB, HanpaBfeHWo, W3MEHEHWU0 CTerneHewn
OKUCMEHNs1 anemMeHToB, 0bpasyloLLmx BeLlecTBa.

YcTaHOBKa NpU3HaKoB obLero n pasfnnu4yHoro B TUNOMOrnn peakLum
A1 HEOPraHMYeCcKOn U OpraHNYecKom XMMUN.

Knaccudmkaumm BewecTB 1 NPOLECCOB C TOYKM 3PEHUSA OKUCTTEHUS -
BOocCTaHoBMeHus. CocTaBneHne ypaBHEHUN peakuuil ¢ MOMOLLbHO
MeToa 3MneKkTPoHHOro 6anaHca.

O6bsCHEHNE 3aBUCMMOCTM CKOPOCTU XUMWYECKOW peakuum u
NONOXEHNS XMMNYECKOro paBHOBECUS OT PasfnyHbIX (hakTopoB
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BbinonHeHne xmMmn4yeckoro aKkcnepuMeHTa B NosiIHOM COOTBETCTBUU
XnMmuyeckui ¢ npaesunamm 6e3onacHoOCTu.

akcnepumMmeHT |[HabniogeHve, ukcauns u onvcaHve pesynbTaToB NPOBEAEHHOrO
9KCnepuMeHTa

[MpoBeneHne camoCcTOATENBHOro NONCKa XMMUYECKON MHGopMaLnm
C MCNONb30BAHMEM Pa3fNYHbIX UCTOYHUKOB (HAay4YHO-NONYNAPHbIX
Xnmunyeckaa |M3gaHum, KOMMNbOTEPHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa).
nHpopmauns Micnonb3oBaHUe KOMMNbIOTEPHbIX TEXHONOrMM Ans obpaboTtku

N nepegadn XMMU4eckon MHopMaumn n ee npeacraBneHnsa B pas
MNYHBLIX hopmax

PacyeTbl N0 [YCTaHOBKa 3aBUCUMOCTU MEXAY Ka4eCTBEHHOW U KONUYECTBEHHOWN
XUMWUYECKMM  |CTOPOHAMU XMMUYECKUX OOBEKTOB N NPOLLECCOB.

dopmynam [PelleHMe pacyeTHbIX 3agady Mo XuMuyeckum dopmyrnam u
N YpaBHEHUAM |ypaBHEHUAM

O6GbACHEHNE XUMUYECKUX SABMNEHUN, NPOUCXOAALMX B MNpUpOAeE,
ObITY 1 Ha Npon3BOACTBE.
Onpenenenuve BO3MOXHOCTEWN npoTeKaHns XUMUYECKNX
npeBpaLLeHnin B passinyHbIX YCIOBUSIX.
MpodunbHoe n (CobniogeHne npaBuIl 3KONMOrMYECKN FPaMOTHOrO MOBEAEHUs B
npodeccrnoHarb OKpyXatoLLen cpeae.
HO 3HauMmoe |OLEeHKa BUSHUSE XMMUYECKOTr0 3arpsi3HEHNS OKpY»KatoLLLEN cpeabl Ha
coepXxaHue |opraHuM3M YenoBeka u Apyrme usBble OpraHn3mbl.
CobnogeHne npasun 6e3onacHoro obpauleHus ¢ roproYnMMmn u
TOKCUYHBbIMU BeLecTBamu, nabopaTopHbiM 06opyaoBaHMEM.
KpuTuyeckass oueHka OOCTOBEPHOCTU XMMMUYECKOW MHGOopMaLuu,
NoCTynarwLLeN N3 pasHbiX UICTOYHNKOB

6. ONMUCAHUE YHEBHO-METOANYECKOIO U MATEPUAJIbHO-
TEXHUWYECKOIO OGECMNEYEHNSA OBPA30OBATENIbHOWU
AEATENIbBHOCTW.

6.1 MaTtepuanbHO-TeXHU4YECKoe obecneyeHue

Peanusaumns nporpammbl OUCUMMNIIMHBbI «XUMUsi» TpebyeT Hanuuus y4ebHoro

kabvHeTa ¢ gocTtynom B IHTepHeT.
MNomeweHne kabmuHeTa ygoBneTBopsieT TpeboBaHmamM CaHUTapHO-3NNAEMNOSTOrMYECKNX
npasun u HopmatmeoB (CaHluH 2.4.2 Ne 178-02) u oCHaWweHO TUMNOBbLIM
obopygoBaHmem, ToM u4ucne YydebHom Mebenbido u cpegctBamu  oby4veHus,
AOCTaTOMHbIMU Of151 BbINOSIHEHUS TpeboBaHMW K YPOBHIO MOArOoTOBKM OBy4aroLmxcs
(oocka HacTeHHas 3-anemMeHTHasa (MarHMTHO-MernoBas) C NOACBETKOW, NpoekTop BenQ
MX505, akpaH Ons npoekTopa HacTeHHO-MOTONOYHbIN 1500MM, yYyeHMYeckue CTosbl
(mapTbl), ydeHU4ecKue cTynbs, TpnbyHa, nepeHocHoe obopyaoBaHme: HOyTOyk Samsung
NP300V5A-S06RU 15.6" n/vnun Hoytbyk 15" ASUS X57V).

B kabuHeTe ecTb MynbTUMeaunHoe obopyaoBaHME, NOCPEACTBOM KOTOPOro
npenofasaTtenb MOXeET LEMOHCTPUpOBaTb yvyacTHMKaM obpasoBaTenbHOro npouecca
BM3yanbHYl0 WHGOPMaUuo No M3y4yaemMouW AUCUMNIMHE B BuAEe Npe3eHTauum,
BMAeomMaTepmanos 1 T. .

B cocTtaB yyebHO-meTOOMYECKOrO U MaTepuanbHO-TEXHUYECKOro obecneyeHus
nporpamMmbl y4eOHOM ANCUMNIINHBI « XMMUS» BXOOAT:
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* HarnagHble nocobusa (KoMnnekTbl y4ebHbiX Tabnwu, nnakatoB, MNOPTPEThHI
BblJAOLMXCHA Y4EHbIX B 0611aCTU XUMUK U T. N.);

* NHOOPMAaLMOHHO-KOMMYHMKaLMOHHbIE CPeacTBa;

* 3KpaHHO-3BYKOBbIE NOCobUs;

* 9NeKTpocHabXeHne KabuHeTa;

* TEXHMYECKMe cpeacTBa obyveHus

* BUBNMOTEYHBLIN (POHA.

6.2 UHcpopmaumoHHoe obecneyeHne oby4yeHus
6.3 MNepeyeHb y4eOHbIX U3aaHun, UHTepHeT-pecypcoB, AONOSTHUTENbHOWN
nutepaTypbl

B 6ubnunoteuHbln oHa BXoOAT Yy4eOHUKKM, y4ebHO-MeToauyeckme KOMMEKTb
(YMK), obecneymBaroLime OCBOEHME y4yebHom AVCUMMNINHBI «XnMmuns»,
PEKOMEHAOBaHHbIE WU OONYLEHHble Ans MCMNOfb30BaHUA B MNpodecCuoHarnbHbIX
obpasoBaTenbHbIX OpraHM3auusix, peanusyllnx obpasoBaTenbHyld nNporpaMmmy
cpenHero obuiero obpasoBaHua B npeaenax oceoeHus OMNOIM CINMO Ha 6a3e 0CHOBHOro
obwero obpasoBaHus.

BnbnnoteyHbIn QoHA MOXET ObITb AOMOMHEH 3HUMKNONeaMsAMK, CNpaBOYHMKaMK,
Hay4YHOM M Hay4YHO-MONYNSIPHOM NUTEPaTypPOn U APYrMMU NOCOBUAMM MO XUMUN.

PekomeHngyemas nutepatypa:
Ans oby4varowmxcs:

1. Xumums. 10 knacc. YuebHuk. basosbin ypoeHb / MabpuensH O. C, Octpoymos U.
I, CnagkoB C. A.— M., 2023.

2. Xumus. 11 knacc. Y4ebHuk. basosbilt ypoBeHb / MabpuensaH O. C, Octpoymos .
I, CnagkoB C. A.— M., 2023.

3. Xumusa. YyebHmk pgnsa 10 «knacca obuweobpasoBaTenbHbIX YYpEeXOeHUN.
MpodmnbHbIN ypoBeHb / HoBowwnHckmn U. W., HosowuHckas H. C. — M.: OO0 «TW[
«Pycckoe cnoso — PC», 2008. — 424 c.

4. Xvmusi. YyebHuk agna 11 knacca oOuweobpasoBaTenbHbIX YYPEXKOAEHUN.
MpodumnbHbI ypoBeHb / HoBowwnHckmn U. W., HoBowwuHckas H. C. — M.: OO0 «TW[
«Pycckoe cnoso — PC», 2009. — 176 c.

Onsn penogaBartens

1. YepHukoBa, H. KO. Xvmua B 4OCTYMHOM U3NOXeHUN: y4ebHoe nocobue anga cno /
H. KO. YepHukoBa. — 2-e usg., ctep. — CaHkr-leTepbypr: JlaHb, 2022. — 316 c.
— ISBN 978-5-8114-9500-9. — TeKCT: 9NeKTPOHHbIN // JlaHb: 3MNEeKTPOHHO-
omnbnuoteuHaa cuctema. — URL: https://e.lanbook.com/book/195532 (paTa
obpaweHuns: 17.07.2023). — Pexum gocTyna: a4ns aBTopus. Nonb3oBaTeNen.

2. lycesa, E. B. Xumunsa gnsa CI1O: yyuebHo-meToanyeckoe nocobue / E. B. Nycesa,
M. P. SuraHwwuHa, . N. KynukoBa. — KasaHb: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — TeKCT. aNEKTPOHHbIN // JlaHb: aNeKTpOHHO-6nbnmoTeyHas
cuctema. — URL: https://e.lanbook.com/book/196096 (nata ob6paweHus:
17.07.2023). — Pexum gocTtyna: Ansg aBTopu3. nonb3oBarenen.
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3. 3 labpuenaH O.C. Xumua B TecTax, 3agadax, ynpaxHeHumsx: y4eb. Nocobue ans
cTya. cped. npodp. yuebHbix 3aBeaeHun / O.C. MNabpuensH, I'.I. JlbicoBa — 5-e nag.
— M.: apgaTtenbckum LeHTp «Akagemusa», 2010.

4. TabpuensaH O.C. NpakTnkym no obLien, HeoOpraHN4YECKON N OPraHMYeCcKon XUMUIK:
y4yeb. nocobue ansa ctyn. cpeg. npod. y4veb. 3aBegeHun / NabpuensaH O.C.,
OctpoymoB W.I'., Oopodeesa H.M. — 2-e u3a. - M.: N3gaTtenbCkum LEHTP
«Akapemusa», 2010.

MHdopmaumnoHHbIe 3N1eKTPOHHO-O0pa3oBaTenbHble pecypchl (UHTepHeT-
pecypchbl):
. www.lib.vsu.ru — 3HE BI'Y
. www.pvg.mk.ru - Onumnuaga «lMokopu BopobbeBbl ropbi»
. www.hemi.wallst.ru — O6pa3oBaTenbHbI CauT ANSA LWKONIbHUKOB « XMMUSA»
. Www.chem.msu.su — QneKkTpoHHas bubnuoTteka Nno xMmmm
. www.enauki.ru — IHTepHeT-nsgaHune anga yumtenen « ECTecTBeHHble HayKn»
. www.hvsh.ru — XXypHan «Xumusa B LLkone»
. www.chemistry-chemists.com — OnekTpOHHbIN XXypHan « XUMUKN N XUMUA»8.

OIIEKTPOHHbIN KypC MO AUCUUNIIMHE Ha nopTane «AIeKTPOHHbIA YHUBepCUTeT
Blry».

~NOo ok WON
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