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MOSACHUTEJIbHAS 3AIIMCKA

[MporpaMma Mo XMMmMM Ha ypOoBHE CpefHEero obLlero obpasoBaHusi pa3paboTaHa Ha ocHoBe defepasibHOro 3aKoHa OT
29.12.2012 Ne 273-d3 «O6 06pa3oBaHuM B Poccuiickoin degepaummny», TpeboBaHUIA K pe3y/ibTaTaM OCBOEHWA (hefepasibHOM
obpasoBaTeNbHOM MporpaMMbl  cpefHero obuwero ob6pasoBaHus (POIMM COO), npeactaBneHHbIX B dDefepasibHOM
rocyfapcteeHHoM obpasosaresibHOM ctaHgapTe COO, ¢ yyétom KoHuenumm npenogasaHns yyebHoro npegmeta «XvMms» B
0bpasoBaTe/ibHbIX OpraHu3aumax Poccuiickoin degepauun, peasmsyrolmMX OCHOBHble 06pa3oBaTesibHble MPorpammbl, U
OCHOBHbIX MONOXeHu «CTpaternM pasBuTusS BocnuTaHusa B Poccuiickon Pepepaumm Ha nepuog o 2025 roga»
(PacriopskeHue MpasuTensctea PP o1 29.05. 2015 Ne 996 - p.).

OcHoBY NoAX0A0B K pa3paboTKe Nporpammbl Mo XUMWUK, K ONPeAeeHNI0 00LLein cTpaTerm obyyeHus, BOCNUTaHUS Y
pasBUTMA 00yvaroLMXcs cpefacTBamm yyebHoro npeamera «Xmmms» ang 10-11 knaccoB Ha 6a30BOM YpPOBHe COCTaBWN
KOHUeNTyanbHble nonoxeHns ®roC COO o B3aMMO06YCNOBMEHHOCTW LENeN, COAepXKaHusi, pe3ynbTaToB 006Yy4YeHus W
Tpe6oBaHWi1 K YPOBHIO NOAr0TOBKW BbIMYCKHUKOB.

Xumnyeckoe 06pas3oBaHMe, MOAyyYaemMoe  BbIMYCKHMKaMKM  06LLe06pa3oBaTe/ibHOM  opraHusauun,  SBNseTCA
HEOTLEM/IEMOM YacTbio MX 06pa30BaHHOCTU. OHO CMY)KWT 3aBepLUANOLLMM 3TarnoM peann3alnm Ha COOTBETCTBYIOLLEM eMYy
6a30BOM YpPOBHE K/IHOYEBbLIX LEHHOCTEN, NPUCYLUMX LEeMIOCTHOM CUCTEME XMMWYECKOro 06pa3oBaHus. IOTU LEEHHOCTU
KacatoTCA MO3HaHWA 3aKOHOB NPUPOAbI, (HOPMUPOBAHWA MUPOBO33PEHMS M 0OLLe Ky/nbTypbl 4YenoBeKa, a Takxke
9KONOrnMyeckn OO6OCHOBAHHOTO OTHOLLUEHMS K CBOEMY 3[0pOBbIO W MPUPOAHON cpede. Peanmsyetcd XMMUYeCKoe
obpas3oBaHMe 00y4vatoLLMXCA Ha YPOBHe cpedHero oobulero obpa3oBaHWA CpeacTBamm yyebHOro npegmeTa «XUMUSA»,
COAep>KaHue 1 MOCTPOEHNe KOTOPOro OnpesesneHbl B MPorpaMme rno XMMUM ¢ YH4ETOM CMeLUUKNA HAYKN XUMUK, eé 3HaYeHUs
B MO3HAHUW MPUPOAbI WU B MaTepuasbHOM XXM3HM O6OLLEeCTBa, a TakkKe C YYETOM OOWMX Uenein M MNPUHLMNOB,
XapaKTepu3yoLL X COBPEMEHHOE COCTOSIHUE CUCTEMbI CPefHero oobLero obpasoBaHus B Poccuiickoin ®epepaumu.

XUMUS KaK 3/1EMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT 0Co6YH posib B COBPEMEHHOW LUMBUAM3ALUN, B CO3L4aHUN
HOBOI 6a3bl MaTepuasibHON KynbTypbl. OHa BHOCUT CBOM BK/Iaf B POPMMPOBaHME paLMOHa/IbHOrO0 Hay4YHOr0 MbILL/IEHUS, B
CO3fjaHue LLIeNOCTHOro0 NPeAcTaB/ieHNs 06 OKPY)KaroLLLeM MUPe KaK 0 efMHCTBe NPUPOAbI U YeioBeKa, KOTOpoe popmupyeTca



B XMIMUW Ha OCHOBE MOHMMaHWS BELLLECTBEHHOIO COCTaBa OKPY>KarOLLLEro MMpa, 0CO3HaHUSI B3aMMOCBSA3M MeX/Y CTPOEHMEM
BELLLECTB, MX CBOMCTBAMM 1 BO3MOXHbIMM 06/1aCTAMM NMPUMEHEHNS.

TecHO B3aMMOLENCTBYS C APYrMMM €eCTeCTBEHHbIMW HaykKaMu, XMMWUA CTasla HeOTbEM/IEMON 4YacTbio MUPOBOIA
Ky/NbTYpbl, HEO6XOAMMbIM YCI0BMEM YCMELLHOr0 TPYAA M XMU3HM KaXA0ro YneHa obuiectea. CoBpeMeHHas XMMUA Kak Hayka
co3mpaaTenibHas, Kak Hayka BbICOKMX TEXHOMOrMUIA Hanpas/ieHa Ha pelleHne rnobanbHbIX NPo6/emM YCTOWUMBOIO pasBUTUS
4e/I0BEYECTBA — CbIPbEBOM, 3HEPTreTUYECKOM, MULLIEBOI, 3KOMOMMYECKO 6e30MacHOCTM U OXpaHbl 340PO0BbSI.

B COOTBETCTBMM C OOLMUMUM LENAMU 1 NPUHLMNaMK cpefHero obLuero o6pasoBaHNa cogepXkaHune npeamera «Xumms»
(10-11 knaccbl, 6a30Bblii YPOBEHb W3Y4YEHWS) OPUEHTMPOBAHO MPEUMYLLECTBEHHO Ha OOLLEKYNbTYPHYHO MOArOTOBKY
obyyaroLmxcs, HeobX0AMMYKD UM ANt BblpabOTKM MUPOBO33PEHUYECKMX OPUEHTUPOB, YCMELLIHOr0 BK/IKOYEHUS| B XXWU3Hb
coumyma, NPoJomKeHNs 06pa3oBaHmMs B pas/iniHbIX 061acTAX, He CBA3aHHbLIX HENOCPEACTBEHHO C XUMUENA.

CocTaBnstowmmmn npegmeTa  «Xummus» ABNAOTCA 6a3oBble Kypebl — «OpraHuyeckas xumus» u «O6wwas wu
HeopraHMyeckass XMMms», OCHOBHbIM KOMMOHEHTOM COfepXXaHusi KOTOpPbIX SBMSKOTCA OCHOBbI 6a30BO HayKW: CUCTeMa
3HaHWIA MO HeopraHMYeckor XUmun (C BK/IKOYEHMEM 3HAHWIA M3 OOLWLE XUMWUM) U OPraHUYeckor xummmn. dopmmuposaHme
[aHHOW CUCTEMbl 3HaHWI NpW K3y4YyeHUU npegmeTa obGecrneynmBaeT BO3MOXHOCTb PAcCMOTPEHMS BCEro MHOroobpasus
BELLLECTB Ha OCHOBE 00LLMX MOHATUIA, 3aKOHOB 1 TEOPUIA XUMUN.

CTPYKTYypa coaepXaHust KypcoB — «OpraHuyeckas Xummus» n «O6Las M HeopraHuyeckas XMmus» ChopMupoBaHa B
MporpaMmMe Mo XMMWUU Ha OCHOBE CMCTEMHOrO MOAXOAa K M3YYeHUIO y4yebHOro matepuana v 06YyCroBMeHa UCTOPUYECKN
060CHOBAHHbIM Pa3BUTUEM 3HAHWIA Ha OMNpPeAenéHHbIX TeOPeTUYECKUX YPOBHAX. TakK, B KypCe OPraHUYeckom XumMuu
BELLLECTBA pacCMaTpMBalOTCA Ha YPOBHE KMAaCCUMYECKOW TEopUM CTPOEHUS OpraHMYeCcKUX COeAMHEHMI, a Takke Ha YpOBHE
CTEPEOXUMMYECKMX N 3MEKTPOHHBIX MPEeACTaBNEHNA O CTPOEHWUM BewlecTB. CBeaeHMs 06 M3yyaeMbIX B KYpPCe BeLecTBax
[at0TCA B pa3BUTUM — OT YINIeBOAOPOLOB [0 C/IOXKHbLIX 610IOMMYECKN aKTUBHbIX COeAMHEHNIA. B Kypce opraHMyeckon XuMmm
MoNyyatoT pasBUTME CHOPMUPOBaHHbLIE Ha YPOBHE OCHOBHOrO 006Llero ob6pa3oBaHWsi NepBOHAYasIbHble MPEACTaBIeHNS O
XVMWYECKOW CBSI3M, KNacCU(MKALMOHHBIX MNPU3HaKaxX BeLLECTB, 3aBUCUMMOCTM CBOWCTB BELWECTB OT WX CTPOEHUs, O
XVIMUYECKOI peakLun.

Mo HOBbIM YrNOM 3peHus B NpeamMeTe «XMMUS» 6a30BOr0 YPOBHS pacCcMaTpuBaeTCs N3yUYeHHbI Ha YPOBHE OCHOBHOIO
06Lero 06pa3oBaHNA TEOPETUUECKMIA MaTepuan 1 (PaKToNOrmyecKmne CBeLeHNS 0 BELLECTBAX M XMMUYECKONM peakumm. Tak, B



4yacTHOCTW, B Kypce «O6LLas 1 HeopraHMyeckas XMmmus» 00y4aroLmmes NpefocTaBsSeTCs BO3MOXHOCTb 0CO3HATh 3HAYEHME
MepPMOANYECKOr0 3aKOHa C O6LLIETEOPETUYECKNX M METOL0NOMMUYECKNX MO3NLIMIA, TYyOXE MOHATbL UCTOPUYECKOE M3MEHEHME
(hYHKLMIA 3TOr0 3aKOoHa — OT 0606LLAOLLEN [0 0OBACHAIOLLEN 1 MPOrHO3MPYHOLLIEN.

EanHas cucTema 3HaHWI O BaXXKHEWLIMX BELLIECTBAX, MX COCTaBe, CTPOEHMW, CBOMCTBAX W MPUMEHEHMM, a TaKXKe O
XUMUYECKNX peaKkLmsiX, X CYLLHOCTN 1 3aKOHOMEPHOCTAX NPOTeKaHMs A0NoHseTcs B Kypcax 10 1 11 KnaccoB anemeHTaMu
COAEPXKaHNS, WMMEHLLMMUN KyNbTYPONOrMYECKMA 1N MPUKNAAHOW XapakTep. 3TW 3HaHWS CMOCOOCTBYHOT MOHMMaHUIO
B3a/MOCBA3N XMMWUWM C APYrMW HayKaMu, PacKpbiBalOT €€ pofb B MO3HABATENbHOW W MPAKTUYECKOW [AesTeNbHOCTM
4enoBeKa, CNOCOBCTBYHOT BOCNUTAHMIO YBAXKEHMSI K NPOLIECCY TBOPYECTBA B 061aCTN TEOPUM U NPAKTUYECKUX NMPUNIOXKEHWI
XVMMUK, MOMOratoT BbIMYCKHUKY OPWEHTUPOBATLCA B OOLLECTBEHHO M JIMUHOCTHO 3HAYMMbIX MPOGMEMAXx, CBSI3aHHbIX C
XVIMUEN, KPUTUYECKN OCMbICNIMBATb MH(OPMALIMIO 1 NPUMEHSATb €€ N5 MOMO/THEHWS 3HAHWIA, PELLEHNS! UHTENNEKTYaNbHbIX U
3KCMEepPUMEHTa/IbHbIX UCCNeaoBaTeNbCKUX 3adady. B LenoM cogep>xaHue yyeOGHOro npeamera «XuUMUsi» AAHHOFO YPOBHS
M3yYeHMs1 OPUEHTUPOBAHO Ha hOPMMPOBaHUE Y 06YYatOLLLMXCS MUPOBO33PEHYECKON OCHOBbI /151 MOHMMAHNS UI0COCKMX
naen, TakMx Kak: MaTepuasibHOe eMHCTBO HEOPraHNMYeCKOoro U OpraHNMYeckoro Mmpa, 06yCcnoBneHHOCTb CBOMCTB BELLECTB
MX COCTABOM M CTPOEHMEM, MO3HABAEMOCTb MPUPOAHbIX ABMEHWUIA NYTEM 3KCMEPUMEHTA W PELLEHUS MPOTUBOPEUNIA MeXAY
HOBbIMK (haKTamy U TEOPETUYECKMMU MPeAnoChbiiKaMu, OCO3HAHME PONIN XUMWUW B PELLEHUM 3KOMOrMYEecKMX npobnem, a
TaKKe NPo6em COepexXeHnst IHEPTETUYECKMX PECYPCOB, Cbipbsi, CO34aHMS HOBbIX TEXHOMNOMMIA U MaTepuanos.

B nnaHe pelwleHns 3a4ay BOCMUTaHWS, Pa3BUTMS U coUManmn3almm 06y4aroLMXCsl NPUHATbIE NPOrpPaMmMon No XnMmu
MoAXoAbl K OMNpefeneHnt0 CcofdepXkaHust M MOCTPOeHMs MnpeaMeTa MpeaycmaTpuBaloT (OPMMPOBaHME YHUBEPCA/bHbIX
YyUYeOHbIX AENCTBUIA, UMELWMX 6a30BOE 3HAYEHMEe ANS Pa3/IMYHbIX BWMAOB AEATENbHOCTU: pelleHus npobnem, Mowucka,
aHanm3a 1 06paboTKM MHGOpMaLUKM, HEeoOXOAUMbIX AN8 MPUOOPETEHMSI OMbiTa MNPAKTMYECKOM W WCCNeA0BaTe/bCKOM
AeATENbHOCTU, 3aHNMAtOLLIEN BaXKHOE MECTO B MO3HAHUUN XUMUW.

B npakTuke npenogaBaHns XMMUKN KakK Ha YPOBHE OCHOBHOI 0 06LL,ero 06pa3oBaHusl, Tak U Ha YPOBHE CPefJHEro 06LLEro
006pa3oBaHNA, NpPW  OMpefenieHMn COAEPXaTeNbHOW  XapaKTepUCTUKN  LEeneid  U3ydveHWs npeameTra  HanpaB/iEHUEM
MEePBOCTEMEHHOW 3HAUYMMOCTM TPaAULIMOHHO MPU3HAETCA (HOPMUPOBAHME OCHOB XMMWYECKON HayKM Kak 061acTu
COBPEMEHHOr0 eCTECTBO3HAHUSA, NPAKTUYECKOW AeATENbHOCTI Ye/lOBEKA M KaK OHOr0 13 KOMMOHEHTOB MMPOBON KY/NbTYpbI.
C MEeTOAMYECKON TOUKM 3peHNS TaKoi NMOAXOA K ONpeaeneHnto Lienein n3yyeHns npeamMeTa SBASeTCs BO/IHe OnpaBAaHHbIM.



CornacHo [aHHOWN TOYKe 3peHust TNaBHbIMU LeNsMy U3ydeHns npegmeta «Xumms» Ha 6a3oBom yposHe (10 —11 kn.)
ABNAOTCA:

o (hOpMUPOBAHME CUCTEMbI XMMUYECKUX 3HAHUIN KaK BaKHENMLLEN COCTaB/SAOLLENA eCTECTBEHHO-HAy4YHON KapTWHbI
MMpa, B OCHOBE KOTOPOW NIeXaT K/KUEBble NMOHATUSA, (PYHAAMEHTa/bHbIE 3aKOHbI Y TEOPUM XUMUMK, OCBOEHNME A3bIKa
HayKW, YCBOEHWE 1 NOHMMaHWe CYLLHOCTUN AOCTYMHbIX 06006LLEHMIA MUPOBO33PEHYECKOr0 XapaKTepa, 03HaKOM/EHNE C
NCTOPUEN UX Pa3BUTMS U CTaHOB/EHUS;

o (hopMMpOBaHME W pa3BUTUE MPeACTaBNeHW O Hay4HbIX METOAax MO3HaHWUS BELLECTB U XMMWUYECKUX peakL i,
Heo6X0ANMbIX 415 NPUOOPETEHNA YMEHUI OPUEHTUMPOBATLCSA B MUPE BELLECTB M XUMUYECKUX SBNEHUIN, UMEKOLLMX
MECTO B MPVPOAE, B MPAKTUYECKOW 1N MOBCEAHEBHOM XXN3HMU;

e pasBUTME YMEHWA W CrMoco60B [eATENIbHOCTU, CBS3aHHbIX C HabMfeHWEM W OOBACHEHMEM XMMWYECKOrO
3KCMNepuMeHTa, CO6/I0AeHeM npasun 6e30MacHOro obpatleHns ¢ BeLwecTBamu.

Hapagy ¢ aTvMm, cogepxxaTte/ibHas XapakTepucTuka ueneil U 3afad u3ydeHWs npegmMeTa B mporpamme Mo XMmuu
YTOYHEHAa W CKOPPEKTMpOBaHa B COOTBETCTBMM C HOBbIMW MNPUOPUTETaMU B CUCTEMe CPeAHEero obuiero obpasoBaHwus.
CerogHsa B npenogaBaHuM XUMUM B 6O/bLLEA CTEMEHN OTAAETCA NPeAnoYTeHMe NPaKTUYeCKOW KOMMOHEHTE CofepyaHus
006YyYeHus, OPUEHTMPOBAHHOI Ha NMOAroTOBKY BbIMYCKHMKA 00LL,e06pa30oBaTe/lbHON OpraHmn3auun, BnaietoLlero He Habopom
3HaHWM, a PYHKLMOHA/IbHO FPaMOTHOCTbIO, TO €CTb CMOCO6AMW 1 YMEHUAMW aKTUBHOTO MOMYYEHNS 3HAHWUIA Y NPUMEHEHUS
NX B PeasibHOM XMW3HWN AN PELLEHUS NPaKTUYECKMX 3adau.

B cBA3M C 3TUM NpPU M3Yy4eHUN npeamMeTa «XUMUsi» AOMUHUPYHOLLEE 3HAYEHNe NMPUOOPETAIOT Takue Lenn 1 3agaun,
KaK:

afjantaums obydaromxcs K YCNOBUAM [AMHAMUYHO pa3BMBAlOLLErocs Mupa, (DOPMUPOBAHWE WHTENNEKTYalbHO
Pa3BMTON IMYHOCTK, FOTOBOM K CaMO0Opa30BaHNIO, COTPYAHNYECTBY, CAMOCTOSATENIbHOMY MPUHATUIO TPaMOTHbIX PELLEHNI B
KOHKPETHBIX XXM3HEHHBIX CUTYaLUAX, CBA3aHHbIX C BELLECTBAMU N UX MPUMEHEHNEM;

(hopMmMpOoBaHKE Y 06yYarOLLMXCS KNHOYEBbIX HaBbIKOB (K/KOUYEBLIX KOMMETEHLMIA), MMEIOLWUX YHUBEPCASIbHOE 3HAYEHNE
ANA pa3INYHbIX BUAOB AEATeNIbHOCTU: pelleHns npobnem, nomcka, aHanmsa n 06paboTky UHGopMaLnK, HeE0OX0AMMbIX AN
NpMoBpeTeHNs ONbITa AeATeIbHOCTU, KOTOpas 3aHUMaEeT BaXKHOE MECTO B MO3HAHUM XUMUK, & TaKXKe A4/19 OLEHKWN C MO3ULUIA



9KONOrnM4YecKoi 6e30MacHOCTM XapakTepa B/IMSAHNA BELLECTB Y XMMUYECKNX NPOLLECCOB HA OPraHn3M YenoBeKa 1 NPUPOLHYHO
CPeny;

pa3BuTVE MNO3HaBaTE/bHbIX UHTEPECOB, UHTENEKTYa/IbHbIX Y TBOPYECKMX CMOCOBHOCTEN 00yYatoLmMXCcs: CrnocobHOCTH
CaMOCTOSTE/IbHO NPMObpeTaTb HOBbIE 3HAHWA MO XMMUW B COOTBETCTBMU C XKM3HEHHbIMW MOTPEOHOCTAMU, UCMO/b30BaTh
COBPEMEHHble WH(OPMaUMOHHbIE TEXHOMOTUM [1S MOWCKA M aHanm3a Y4YebHOM W Hay4yHO-MOMNYNAPHOW MH(opMaLmm
XMMWYECKOr0 COEePXKaHS;

(hopMMpoBaHMe W pa3BUTME Y O00YYaloLMXCA acCOLMATMBHOINO M JIOFMYECKOro MbIW/IEHNSs, HabnoaaTelbHOCTH,
COOpPaHHOCTK, aKKypaTHOCTW, KOTOpble OCOOGEHHO HeoOXOAUMbI, B YAaCTHOCTM, NPV MNaHMPOBAHUM W NPOBELEHUN
XMMMWYECKOr 0 3KCMEPUMEHTA;

BOCMUTaHMe y 00yyalowmxcs YOeXKAEHHOCTM B TYMaHUCTMYECKOA HampaB/iEHHOCTM XUMWMW, €€ BaXXHOW ponn B
pelleHnn rnobasibHbIX MpobnaeM paumoHaNbHOro NPUPOAONOb30BaHNSA, MOMOSIHEHUS 3HEPreTUYECKMX PecypcoB U
COXpaHeHus NPUPOLHOro PaBHOBECUSA, OCO3HAHMS HEOOXOAMMOCTY BEPEXXHOr0 OTHOLIEHUS K MPUPOAE U CBOEMY 3[40PO0BLHO,
a TaKxe NpuobpeTeHUs OMbiTa MCMOMb30BaHWSA MOMYYEHHbIX 3HAHWIA AN NPUHATUA FPaMOTHbIX PELUeHUA B CUTyauusx,
CBA3aHHbIX C XUMUYECKUMU SBNIEHUAMU.

B yuebHOM nnaHe cpeaHero obLlero obpasosaHus npeaMeT «XuUMusi» 6a30BOro YPOBHS BXOAWUT B COCTaB MpeAMETHOM
06/1acTn «ECTeCTBEHHO-HaYYHble NPEAMETbI»,

OO6Lee 4MCno 4acoB, OTBEAEHHBLIX AN U3YYEHMs XUMUW, Ha 6a30BOM YpPOBHE cpefHero o6Liero o6pa3oBaHus,
cocTtanseT 68 vacos: B 10 knacce — 34 yaca (1 yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Hefeno).



COIAEPXAHME OBYUYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

Teoperuyeckue 0OCHOBbI OPraHMYeCKON XUMHH

MpegMeT OpraHMYecKom XUMWUW: e€ BO3HUKHOBEHWE, pa3BMTUE W 3HAYeHWe B MOSyYEeHWM HOBbIX BELLECTB U
MaTepuanoB. Teopust CTPOEHWUS OpraHU4Yeckmx coefamHeHuii A. M. byTnepoBa, eé OCHOBHblE NONOXeEHUA. CTPYKTYPHbIe
(hopMy/ibl OpraHNYecKnxX BeLecTs. Fomonorus, nsomepusa. XMMmMyeckas CBssb B OpraHMyecKuX COeaUHeHnaX — oAnHapHble
N KpaTHbIEe CBA3N.

MpeactaBneHne 0  KnacCUPMKaUMM  OpraHMYeckMX BewecTB. HOMeHknatypa OpraHuMYeckuMX COeAVMHEHWi
(cuctematmyeckas) U TpMBMa/IbHbIE Ha3BaHWS BaXKHEWLLIWX NPeacTaBuTeNell KNnaccoB OPraHNYecKmx BELLEeCTB.

AKCNepUMeHTa/IbHbIE METOAbI U3Y4YeHUA BELLeCTB U WX MpeBpalleHunid: 03HaKOM/IeHe ¢ 0bpasuamy OpraHnyYeckKmx
BELLECTB W marepuasiaMy Ha MX OCHOBe, MOLENMPOBAHWE MOMEKY/l OpraHMYeckux BellecTB, HabNOAeHWe M OnucaHue
[NEMOHCTPALUMOHHbBIX OMbITOB MO MPeBPaLLeHN0 OpraHMYecKMx BeLLeCTB MpW HarpeBaHun (MnnasneHWe, 00yrnvBaHue W
ropeHue).

Yraesoaopoabl

ANKaHbl: COCTaB W CTPOEHWe, FOMOSIOrMYeckn psad. MeTaH M 3TaH — MpocTelwne NpPeAcTaBuUTeNn ankKaHoB:
(hn3nYecKmne N XMMMYECKMe CBONCTBA (peakLmmn 3aMeLLLeHNA U TOPeHUsT), HaXOXAeHe B NPUPOAE, NOMyYeHne 1 NPUMeHeHMe.

AJIKEHbI: COCTaB M CTPOEHWME, FTOMOSIOTMYECKUIA psaf. STWUNEH M NPONWIeH — MPOCTelLne NPeacTaBUTENIN a/lKeHOB:
(hn3nyeckne ” XUMUYECKME CBOCTBA (peakuumu TUAPUPOBAHWA, Ta/loreHUPOBaHNA, TruApaTaunn, OKUCIEHUS U
nofvMepusaLmm), nofyvyeHne n NpUMeHeHue.

AnkagueHbl: 6yTaanMeH-1,3 ©U MeTunoyTagmeH-1,3: CTPOEHME, BaXKHENMLLIME XMMMUYECKME CBOWCTBA (peakuus
nonvmMepusamm). MNMonyyeHne CUHTETUYECKOTO KayyyKa 1 Pe3uHbl.



AJKWHbI: COCTaB N 0COBEHHOCTH CTpoeHNA, FOMOJIOrMYECKNIA pAag. ALIﬁTI/U'IEH - I'IpOCTEI‘/JILLIVIﬁ npeacTaBUTENb aJIKUHOB:
COCTaB, CTPOEHMWe, (M3NYECKME U XUMUYECKME CBOMCTBA (peakuuy TuUApPVMPOBaHMS, Ta/sloreHnpoBaHns, ruapataumm,
FopeHust), Noy4YeHne 1 NPUMEHEHMe.

ApeHbl. BeH30/: cOCTaB, CTPOEHME, (PU3NYECKME U XUMUYECKIME CBOICTBA (PEaKLMM FasloreHUPOBaHNS U HUTPOBAHNS),
nonyyeHve n npumeHeHue. Toayon: cocmas, cmpoenue, guzuieckue u Xumuieckue c8oUCmMsea (peakyuu 2ai02eHUpoO8arUs U
HUMPOBAHUsL), NONYYeHue u npumeHenue. TOKCUUYHOCTb apeHoOB. [eHeTuyeckas CBA3b MeXAy Yriesojopoamu,
npuHagnexawmmm K passimndHblM K/iaCcCaM.

MpUPOHbIE UCTOUHMKI YINeBOA0POA0B. [MPUPOAHBINA ra3 U NOMyTHble HE(TAHbIE rasbl. HehTb 1 €€ NPOMCXOXKIEHME.
Cnoco6bl NepepaboTKN HedhTW: MEPeroHKa, KPeKUHr (TePMUYECKUIA, KaTanuTuueckuin), nuponu3s. MNpoayKTbl nepepaboTKu
HedhTU, X MPUMEHEHME B MPOMBILLNIEHHOCTM U B ObITY. KaMeHHbIN Yrofb U NPOAYKTbI ero nepepaboTKu.

SKCMepUMEHTA/IbHbIE METOflbl M3YYeHUS BELECTB M WX MNpPeBPaLleHWii: 03HAKOMeHWe ¢ o6pasuamy niacTMace,
KayuyKOB 1 Pe3unHbl, KONnekumn «HehTb» 1 «YT0Mb», MOAENMPOBaHNE MOMIEKY/ YT/IEBOOPOAO0B W ra/loreHoNpPon3BoHbIX,
npoBegeHne NPaKTMYECKOWN paboThl: noJsiydeHne atusieHa n n3yyeHme ero CBOJCTB.

PacyéTHble 3aa4u.

BbIUNC/EHNS N0 YPABHEHWIO XUMUYECKON peakumn (Macchl, 06bEMa, KOMMYECTBA MCXOAHOrO BELLECTBA UM NPOAYKTa
peakL1M Mo N3BECTHLIM Macce, 06bEMY, KONMUYECTBY OHOM0 U3 UCXOAHbIX BELLECTB UMV MPOAYKTOB PeaKLyn).

Kucaopoaconep:xaiiue oprannieckue coeInHeHUs

MpeaenbHble 0AHOATOMHbIE CNUPTLI. MeTaHoM 1 3TaHOM: CTPOEHUE, (3NYECKME U XUMUYECKME CBOICTBA (Peakuum C
aKTVBHbLIMW MeTanlamMmu, raloreHoBOJ0POAaMM, TOPEHUE), NPUMeHeHVe. BoaopoaHble CBA3M MeXAy MOeKylaMy CnypToB.
ﬂ,eVICTBMe METaHOMa 1N 3TaHO/1a Ha OPraHnU3M 4enoBEKa.

MHOroaToMHble  CMMPTbl.  ATUNEHIAIMKONML U T/INLEPUH: CTPOEHME, (M3MYECKME U  XMMUYECKME CBOWCTBA
(B3aMMO/eliCTBIE CO LLENOYHBIMU META/IIAMM, KAaUeCTBEHHAs PeakLms Ha MHOT0aTOMHbIe CnvpTbI). [elicTBME Ha OpraHn3Mm
YyesioBeKa. an/IMEHEHI/Ie rnmuepnHa n STUNEHT MNKOIA.

deHorn: CTPpOEeHNE MOJIEKY/bI, (*)I/I3I/I‘—IECKI/IE N XMMUYECKMEe CBONCTBA. TOKCUYHOCTb q.)EHO]'Ia. an/IME‘HGHI/Ie cbeHona.

Anbaernibl N xemownwvi. DOPManbAern, aueTalbAerni: CTpoeHue, GU3NYECKME M XMMUYECKME CBOICTBA (peakuum
OKUC/ieHnA U BOCCTaHOBJ/1IEHUA, Ka4UECTBEHHbIE peaKLU/II/I), nosy4yeHne n npuMeHeHune.




O[HOOCHOBHbIe MNpefenbHble KapObOHOBblE KMCNOTbl. MypaBbMHas M YKCYCHas KUCNOTbI: CTPOEHUe, (hm3myeckme u
XMMUYeECKMe CBOWCTBA (CBOICTBA, 00WMe ANnA Knacca KUCMOT, peakuusi atepudmkaummn), nonyydeHue M NpUMEHeHWe.
CTeapuHOoBas M OfIEMHOBAA KWUCNOTbl KaK MPefCcTaBUTENN BbICLUMX KapOOHOBLIX KMCMOT. Mblla Kak COMW BbICLUKX
KapOOHOBbIX KMC/OT, UX MOIOLLEE [eCTBUE.

CnoXHble 3(Mpbl KaK MPou3BOAHble KapOOHOBbLIX KMCMOT. MMAPONnN3 CNOXHbLIX 3QUpoB. XXupbl. MMApPoOnM3 XXMPOB.
[MprMeHeHMe XMPOoB. bronornyeckasa posb >KNPOB.

YneBofpl: COCTaB, Knaccugpukaums yrnesogos (MoOHO-, An- U nosmcaxapuabl). [1OK03a — NPOCTENLLMIA MOHOCaxXapua,:
OCOOEHHOCTU CTPOEHUA MOMEKYNbl, (IU3MYECKME M XMMUYECKUe CBOMCTBa (B3ammopencTsue ¢ rugpokcugom meau(ll),
OKWIC/IEHME aMMMaYyHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOB/IEHME, BPOXKEHWE TNHOKO3bl), HAXOXAEeHWE B NMPUPOLE,
npuMeHeHne, bronornyeckas posb. PoTocKMHTE3. PPYKTO3a KaK N30MEP /1HOKO3bI.

Kpaxman v uennionosa Kak npupogHsle nonvmMepbl. CTpoeHWe Kpaxmana v Lenstonosbl. Pusnyeckne n XMMnYeckme
CBOWCTBA Kpaxmana (rmgponns, Ka4eCTBEHHas peakuus ¢ MO4oM).

JKCNepUMEHTa/IbHbIE METOAbl M3Y4YeHWs BELLeCTB W WX MpeBpaLleHuid: npoBedeHue, HabntofeHue u ornucaHue
[AEMOHCTPALUMOHHBIX OMbITOB: FOPeHue CNUPTOB, KayeCTBEHHble peakuuMn OLHOATOMHBbIX CMMPTOB (OKUCNEeHWEe 3TaHoMa
okcugom  mean(ll)), MHOroatoMHbIX CrMPTOB (B3aUMOAEWNCTBME T/MUepuHa ¢ rugpokeugom meau(ll)), anbgernaos
(OKUCNeHne ammmnayvHbIM pacTBOpoM okcuga cepebpa(l) v rugpokcugom meau(ll), B3aumogeincTene Kpaxmana ¢ MOLOM),
NpoBeAeHVe NPaKTUYECKON paboThl: CBOMCTBA pacTBOPa YKCYCHOM KMUCOTbI.

PacyéTHble 3aa4u.

BbluncneHns Mo ypaBHEHNIO XUMUYECKOW peakummn (Maccbl, 06bEMa, KOMMYecTBa MCXOLHOM0 BELLLeCTBA UM NPOAYKTA
peakLmmn No U3BeCTHbIM Macce, 06bLEMY, KONMYECTBY OAHOI0 M3 UCXOAHbLIX BELLLECTB UM MPOLYKTOB peakLmm).

A30TCcofepKalliye opraHuyeckue CoeanHeHs.

AMWHOKNCNOTbI KaK aM()OTePHbIE OPraHNYeckmne coeanHeHns. dusnyeckKmne n XMMMYeCKne CBOMCTBa aMUHOKMUCNOT (Ha
npumepe ravumHa). brionornyeckoe sHayeHe aMMHOKUCOT. MenTuapl.

Benkn Kak npupoaHble BbICOKOMOEKYNAPHbIE COeAUHEHNA. MepBMYHaA, BTOPUYHAA U TPETUYHasA CTPYKTypa 6efKos.
XnMunyeckme CBOMCTBA 6E/IKOB: MMAPON3, feHaTypaLms, KayeCTBEHHbIe peakuun Ha 6enku.



SKCnepyMeHTa/IbHble METO/bl U3YYeHUs BELLECTB U MX NPeBpaLleHnin: HabMoaeHne 1 onucaHne AeMOHCTPaLNOHHBIX
OMbITOB: fileHaTypaL s 6enKoB Npu HarpeBaHuu, LBETHbIE peakLmmn 6enKoB.

BricokoMmoJieKy aIsIpHBIE COeTUHEHUS

OCHOBHble MOHATUA XMMWUU BbICOKOMOJEKY/IAPHBIX COELMHEHWA: MOHOMep, MOAnMep, CTPYKTYPHOE 3BEHO, CTereHb
nonuMepmsaLmKn, cpegHas MosekynapHas macca. OCHOBHble METOAbl CUHTE3a BbICOKOMOMEKYNAPHBIX COEAUHEHNA —
nonumepmsaums 1 NONNKOHAeHcaUms.

SKCMepUMeHTa/IbHbIE METOAbl M3YYeHUs BELLECTB U MX MpPeBpaLleHunid: 03HAKOM/IeHWe € 06pasLamMu MPUPOLHbLIX U
NCKYCCTBEHHbIX BO/IOKOH, M1acTMaccC, Kay4yKoB.

MexxnpeLMeTHble CBA3N.

Peanusaums MeXnpeaMeTHbIX CBA3eld NPU M3YYeHWW OpraHuyeckorm Xxmmum B 10 Kacce OCYLLECTBNSETCA Yepes
MCMNO/b30BaHNE KaK OOLMX eCTECTBEHHO-HAYYHbIX MOHATUIA, TaK WU MOHATUMN, ABMAIOWMXCA CUCTEMHbIMU ANS OTAE/bHbIX
NpeLMETOB eCTECTBEHHO-HAYUYHOr0 LKA,

O6Live eCTeCTBEHHO-Hay4Hble MOHATUA: ABMIEHWE, HAYYHbIA (DaKT, rWUNOTE3a, 3aKOH, Teopwus, aHanu3, CUHTE3,
Knaccuukaums, nepruoanyHoCTb, HabnoaeHne, U3MepeHmne, IKCNepuMeHT, MOAENNPOBaHMe.

Pu3mka: mMaTepus, 3Heprus, macca, atom, 3/IEKTPOH, MOJEKYNa, 3HepreTUYeCKnii ypoBeHb, BELLECTBO, TeNno, 00bLEM,
arperaTHoe COCTOsiHWe BeLLLeCTBa, PU3NYECKNE BENNUMHDI U eLUHULLBI UX N3MEpPEHNS.

Buonorua: knetka, opraHusm, 6Guocepa, 0OMeEH BeLecTB B OpraHu3me, (POTOCMHTE3, OMONOrMYECKM aKTUBHbIE
BeLecTBa (6enku, yrnesogbl, XXupbl, (JepMeHTbI).

["eorpadmsa: MMHepabl, TOPHbIE MOPOAbI, MOME3HbIE UCKOMAEMbIE, TOM/IMBO, PECYPCh.

TexHonorva: nuLLeBble MNPOAYKTbI, OCHOBbI PaUMOHaNbHOrO MUTaHUA, MOKOLIME CPeAcTBa, /IeKapCTBeHHble U
KOCMeTUYeCcKMe npenapatbl, MaTepuabl U3 UCKYCCTBEHHbLIX U CUHTETUYECKMX BOSIOKOH.,

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

TeopeaneCKne OCHOBbBI XMMHUH



XUMUYECKUA 3NeMeHT. ATOM. HA4po atoma, M30TOoMbl. DNIEKTPOHHAs 060/104Ka. IHepPreTuyeckne ypoBHU, NMOLYPOBHW.
ATOMHble opbuTanu, s-, p-, d- anemeHTbl. OCOGEHHOCTI pacrpefeneHns 3MeKTPOHOB MO OpbuTanam B aTomMax 3/1eMeHTOB
MepBbIX YeTbIPEX MepnoL0B. DNEKTPOHHAA KOH(MIypaL s aTOMOB.

[Mepnognyecknin  3akoH W [lepuogmyeckass cUCTEMa XUMUYECKMX 3nemeHToB [. W. MeHgeneeBa. CBsi3b
MepMOAMNYECKOro 3akoHa 1 MNeprnognyeckoin CUCTEMbl XUMUYECKUX 3/1eMeHTOB [. V1. MeH/eneeBa ¢ COBPEMEHHOW Teopueil
CTPOEHMS aTOMOB. 3aKOHOMEPHOCTU U3MEHEHWSI CBOMCTB XMMMUYECKMX 3/IEMEHTOB M 06pa3yeMbIX MU NPOCTbIX U CMIOXKHbIX
BELLLeCTB Mo rpynnam 1 nepuogam. 3HavyeHve NepruomMUYeCcKoro 3akoHa B pasBUTUM HayKMW.

CTpoeHue BelecTBa. XMMMYeCcKas CBsA3b. Buabl XMMMUUECKOW CBA3M (KOBa/IEHTHaA HENONsPHasA M NoOMspHas, MOHHas,
MeTainnyeckas). MexaHu3Mbl 00pa3oBaHMS KOBAJIEHTHOM XMMMWYECKON CBA3M (OOMEHHbI W [LOHOPHO-aKLEeNTOPHbIN).
BoaopoaHas cBA3b. BaneHTHOCTb. S/1EKTPOOTPULATENBHOCTL. CTENEHb OKUCNEHNS. VOHbI: KATUOHbI 1 aHUOHBI.

BelllecTBa MONEKYNAPHOTO U HEMOJIEKYNAPHOIO CTPOEHMA. 3akOH MOCTOAHCTBa COCTaBa BeLlecTsa. Twunbl
KPUCTa/ININYECKNX PELUETOK. 3aBUCMMOCTb CBOCTBA BELLECTB OT TUMa KPUCTaN/IMYECKOW PELLETKMN.

[MOHATME 0 AMCNEPCHbIX cucTeMax. VICTUHHbIE U KONOMAHbIe pacTBopbl. MaccoBas 40/ BeLLecTBa B pacTBOpE.

Knaccugukaums HeopraHMYecKux coeauHeHnin. HomeHKnaTypa HeopraHuMYeckux BewecTB. [eHeTUyecKas CBA3b
HeopraHM4ecKmnx BeLLEecTB, NpUHaaNeXalmnx K pasnyHbIM Knaccam.

Xumnyeckan peakums. Knaccugukaums XMMUYECKUX peakunii B HEOPraHMYecKOn M OpraHMyeckorl XMMUW. 3aKoH
COXPaHeHUs1 MaccChbl BELLLeCTB, 3aKOH COXPaHEeHUs U NPeBpaLLeHNsA 3HEPTUN NMPU XUMNYECKUX peakLmsaX.

CKOpOCTb peakuun, eé 3aBUCMMOCTb OT Pas3/iMyHbIX (akTopoB. ObpaTuMMmble peakumn. XMMUYECKOe paBHOBECHE.
®aKTOopbl, BAUAIOLLNE Ha COCTOSHME XMMUYecKOoro paBHoBecus. MNpuHunn fle LLlaTense.

AnekTponutudeckaa amuccoumaums. CunbHble 1 cnabble 31eKTPONUTbl. Cpefa BOAHbLIX PacTBOPOB BELLECTB: Kucnas,
HelTpabHas, LLenoYHas.

OKMCNUTENBHO-BOCCTAHOBUTENbHbIE peakLuun.

JKCNepMMeHTa/IbHbIE METOAbl W3Y4YeHUS BELeCTB M WX MpeBpawieHuid: AeMOHCTpaumsa Tabnuy «lepuognyeckas
cucTeMa XMMUYecknx anemeHToB M. V. MeHpeneeBa», M3y4yeHWe MOAENEN KPUCTaIIMYECKUX PeLLETOK, HabnwogeHne u
onucaHve LeMOHCTPALMOHHbIX 1 1a60paTOPHbLIX OMbITOB (Pa3/ioXeHWe Mepokcmaa BOLOPOLa B NPUCYTCTBUN KaTasm3aropa,



onpegeneHne cpedbl PacTBOPOB BELLECTB C MOMOLLBIO YHMBEPCA/IbHOrO MHAMKATOpPa, peakuuMM WOHHOTo 06MmeHa),
NMpoBeAeHVe NPaKTUYECKOn paboTbl «BAnsHMe pasiMyHbIX (0aKTOPOB Ha CKOPOCTb XMMUYECKOW peakumm».

PacyéTHble 3aa4u.

PacyéTtbl Mo ypaBHEHUAM XUMUYECKUX PeakLnid, B TOM YMC/ie TEPMOXUMUYECKME pacyéTbl, PaCUETbI C MCNOb30BaHNEM
MOHATUA «MaccoBasi [0/ BELLECTBax.

Heopranuuyeckass xumus

Hemetannbl. [onoxeHne HemetannoB B [Mepuognyeckoin CUCTEME XUMUYECKUX anemeHToB . W. MeHaeneesa K
OCOOEHHOCTN CTPOEHUA aTOMOB. PU3MYECKME CBOMNCTBA HEMETa/NI0B. ANMOTPONUSA HeMeTanoB (Ha NprMepe KMUCIopoaa,
cepsbl, hocdopa u yrnepoaa).

XUMMYECKMe CBOWCTBA BaXKHEMLLMX HemeTanoB (rasoreHoB, cepbl, a3oTa, ocdopa, yrnepoga U KpemMHus) n ux
COefIMHeHW (OKCMA0B, KMCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHBIX COEAUHEHWIA).

[MprMeHeHNe BaXKHENLINX HEMETA/INIOB MU X COeAUHEHWIA.

MeTtannbl. TlonoxeHne MeTasinoB B [1epnognMyecKoin CcUCTEME XUMUYECKUX 3neMeHToB [. W. MeHgeneesa.
OCO6EHHOCTM CTPOEHUS 3MEKTPOHHbLIX 060/104eK aTOMOB MeTannoB. O6wme (m3nyeckne cBOWCTBa MeTanioB. Crinasbl
METa/INI0B. DNEKTPOXUMUYECKNIA P, HANPSHKEHWUIA METaII0B.

XUMMYECKMe CBOMCTBA BaXKHELIMX MEeTa/INOB (HAaTPUiA, Kanni, KanbUuiA, MarHAi, aitOMUHUIA, LUHK, XPOM, Xesneso,
Mefb) U NX COeAMHEHUIA.

O6Lme cnocobbl nonyyeHUs MeTansioB. MNMprUMeHeHNe MeTa/lfIoB B ObITY U TEXHUKE.

AKCNnepuMeHTa/IbHbIE METOAbI M3YYEHUS BELLECTB U UX MPEBPaLLEHNA: U3ydeHne Konnekummn «MeTasnbl U CniaBbl»,
006pasyoB HemeTa//I0B, peLleHne 3KCNepuMeHTa/lbHbIX 334a4y, HabM4eHMe W OonucaHMe [eMOHCTPAUMOHHBIX W
NabopaTopHbIX OMbITOB (B3aUMOAENCTBYE TMAPOKCUAA a/TFOMUHKSA C PacTBOPaMM KUC/OT U LLe/IoYeid, KaUeCTBEHHbIE peakLum
Ha KaTMOHbI METas1/10B).

PacuéTHble 3agauun.

PacuyéTbl macchbl BewecTBa UM 06bEMA rasoB N0 WU3BECTHOMY KO/IMYECTBY BeLLecTBa, Macce uanm 06bémy Of4HOro 13
Y4YacTBYIOLIUX B peakuMmn BeLLecTB, pacyétbl Maccbl (06bEMA, KOMMYeCcTBa BeLecTBa) NMPOAYKTOB peakuun, ecnm O4HO U3
BELL,ECTB VIMEET MpPUMeCH.



XUMHSA U )KM3Hb

Ponb XumMun B 06€CNeYeHUN 3KOMNOrMYECKOM, 3HEepPreTUYeCcKonm n nuieBoii 6e30nacHOCTM, PasBUTUM MeAMLMHBI.
[NMoHsATKE O Hay4HbIX METOAaX MO3HaHWUA BEWECTB N XUMUYECKUX peaKLLMVI.

MpeacTaBneHns 06 06LMX HaYyYHbIX MPUHLMNAX NPOMbILLIEHHONO NONYYEHUS BXKHENLLNX BELLECTB.

UenoBek B Mupe BewecTs U MaTepunasios: BaOKHeNLLne CTPOUTENbHbIE MaTephasibl, KOHCTPYKLWNOHHbIE MaTepuasbl,
Kpacku, CTEK/O, KepamuKa, MaTepmanbl 415t 3NeKTPOHNKN, HaHOMAaTepUuasibl, OPraHUYeCKre 1 MUHePasbHble YA006peHNS.

XyMmsi M 300pOBbe 4erloBeKa: MpaBuia WCMOMb30BaHUS JIEKAPCTBEHHBbIX MpernaparoB, npaBuia 6e30MmacHoro
NCMNo/1b30BaHUA npenapaTos ObITOBON XMW B I'IOBCE,CI.HGBHOVI YXU3HN.

MexnpeaMeTHbIe CBS3N.

Peanusauus MeXnpeaMeTHbIX CBA3eM MPU M3YUYeHUN 0OLLE N HeopraHMYecko XvMun B 11 Knacce OCYLLECTBNSETCS
yepes WncCnonb3oBaHNE KaK O6LLI,I/IX €CTEeCTBEHHO-Hay4HbIX I'IOHFITI/II7I, TaK U I'IOHFITVII7I, ABNAKOLWNXCA CUCTEMHbIMU  ANA
OTAeNbHbLIX NPEAMETOB €CTECTBEHHO-HAaY4YHOI0 LUUMK/la.

O6LLI,I/I€ €CTECTBEHHO-HAY4YHbIE MOHATUA: HayLIHbIﬁ (*)aKT, rMnoTesa, 3aKOH, Teopud, aHa/In3, CUHTES, KﬂaCCI/I(*)I/IKaLI,I/IFI,
nepnogn4HoOCTb, Ha6fIPO,£l,eHl/Ie, IKCMEePUMEHT, MoennpoBaHne, NSMeEpPEHNE, ABNEHNE.

dur3nKa: maTepusi, 3HEPrus, Macca, aToM, 3/1EKTPOH, NPOTOH, HEWTPOH, MOH, U30TOM, PaANOaKTMBHOCTb, MOMEKYNA,
3HepFETI/I‘-IeCKI/Il7l YPOBEHb, BELLECTBO, TENO, O6'béM, arperatHoe CoCtTosdHmMe BeLecTBa, (*)I/I3I/I‘-I€CKI/I€ BENMNYUHBLI N EAUHNLBI NX
M3MepPEHMSI, CKOPOCTb.

Buonorus: Knetka, opraHuaMm, 3KocucTema, 6uocdepa, Makpo- U MUKPO3/IEMEHTbI, BUTaMWHbI, OOMEH BELLECTB B
opraHusme.

["eorpatus: MUHepasnbl, FOpHbIE MOPOAbI, MOME3HbIE NCKOMAEMbIE, TOMNBO, PECYPCHI.

TexHonorus: XMn4yeckasa MPOMBbILLUNEHHOCTb, METaNNyprmng, nponsBoacTBO CTPOUTENBbHbLIX MaTepnasnos,
CEeNbCKOX03ANCTBEHHOE nponssoacTBo, nNuwesasd MPOMbILLIEHHOCTD, qoapmaueBqueCKaﬂ MPOMBbILLNEHHOCTbL, NMPOM3BOACTBO
KOCMETNYECKNX npenaparos, npon3sBoacTBo KOHCTPYKUUOHHBLIX  MaTepunasios, INEKTPOHHaA MPOMbILLUNEHHOCTD,
HAaHOTEXHOJ10I K.



NMNAHNPYEMBIE PE3Y/IbTATbI OCBOEHUNA NMPOIMPAMMBI 1O XM HA BA3OBOM YPOBHE CPEAHEIO
OBLLEI O OBPA3OBAHINA

JIMUHOCTHBIE PE3YJIbTATbBI

®roC COO ycraHaenvBaeT TpeboBaHWA K pe3y/nbTataM OCBOeHMA O00y4vatoMMuUCA MporpaMM CpefHero o6Lero
06pa3oBaHNA  (IMYHOCTHBLIM, MeTanpeaMEeTHbIM W NPeAMETHbIM). Hay4yHO-METOAMYECKOM OCHOBOM [Ans pa3paboTKu
MNaHMpPYyeMbIX Pe3y/bTaTOB OCBOEHMS MPOrpaMM CpefHero 06Lero o6pasoBaHMst SBMAETCA CUCTEMHO-AEATENbHOCTHBIN
MoAXoa.

B COOTBETCTBMU C CUCTEMHO-AEATENIbHOCTHLIM NOAXOAOM B CTPYKTYPE SIMYHOCTHBIX Pe3y/ibTaTOB OCBOEHUA NpeameTa
«XMMUA» HA YPOBHE CpefHero o6Lero o6pa3oBaHns BblAe/eHbl CeyoLLMe COCTaBAOLME:

OCO3HaHVMe 00y4YaloWUMNCA POCCUICKON  TPaXKAAHCKOM  WAEHTUYHOCTM — TOTOBHOCTM K  CaMOpasBUTUIO,
CamMOCTOSATE/IbHOCTU 1 CAMOOMNPEAEEHNIO;

Ha/IM4Yne MOTMBaLMKN K 00YUEHWIO;

LieNIeHanpaB/ieHHOe pa3BUTNE BHYTPEHHUX YOEXAEHWUA TMYHOCTN Ha OCHOBE K/HOUYEBbIX LEHHOCTE U UCTOPUYECKUX
Tpagnumin 6a30BOM HaAYKN XUMWW;

FOTOBHOCTb M CMOCOBGHOCTL 06Y4YatoLMXCA PYKOBOACTBOBATLCS B CBOEM [AeATeNbHOCTU LIEHHOCTHO-CMbIC/IOBbIMM
YCTaHOBKaMu, NPUCYLLMMMU Lie/IOCTHON CUCTEME XMMUYECKOr0 06pa30BaHus;

Ha/Myme NPaBOCO3HAHWNSA 3KONOrMYECKON Ky/bTYpbl 1 CNOCOOHOCTW CTaBUTb LiE/IN U CTPOUTb XKU3HEHHbIE N/IaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MpeamMeTa «XMMUSi» AOCTUrAKTCA B eAMHCTBE Y4Y4eOHOM M BOCNUTATE/LHOW
[eATeNbHOCTU B COOTBETCTBMM C TYMaHWCTUYECKMMM, COLMOKY/bTYPHBLIMU, AYXOBHO-HPABCTBEHHbLIMU LIEHHOCTSIMA W
naeanaMm POCCUCKOTO TPaXAaHCKOro O6LecTBa, MPUHATbLIMKM B 0OLLECTBE HOpMaMu M MnpaBunamy MoBefeHus,
CMOCO6CTBYHOLLMMYM NpoLeccaM CaMorno3HaHUs, CaMopasBMUTUA Y HPABCTBEHHOI O CTAHOB/IEHUSA JIMYHOCTM 00YUatoLLMXCH.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MpeaMeTa «XMMUSi» OTpaXkatoT CPOPMMPOBAHHOCTbL OMbiTa MO3HABATE/NIbHON W
MPaKTUYECKOW AeATe/lbHOCT 06YyHatoLMXCA Mo peann3almmn NPUHATLIX B 0OLLECTBE LIEHHOCTEW, B TOM YMC/Ie B YaCTu:

1) rpaxaaHCKOr0 BOCIIMTAHMS |



0CO3HaHWS 00YYarOLLMMUCS CBOMX KOHCTUTYLIMOHHBIX NpaB 1 06513aHHOCTEN, YBaXKEHUSA K 3aKOHY M NPaBOMopsAaKY;

NpeaCcTaB/eHNA O COUMasbHbIX HOPMaXx M NpaBuiax MeXIMYHOCTHbLIX OTHOLLEHWIA B KOJINEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKON [AeATeNlbHOCTU MpW CO34aHUM YYeOHbIX MPOEKTOB, PELUEHUN YYEOHbIX W
NMo3HaBaTe/IbHbIX 3a4a4, BbINOTHEHUN XUMNYECKUX IKCNEPUMEHTOB;

CMOCOBHOCTMN MOHWMATb U MPUHUMATL MOTWBbLI, HAMEPEHUS, JIOTUKY W aprymeHTbl APYrux npu aHaimse pasivyHbIX
BUJOB Y4eOHON feaTeNbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMA

LLEHHOCTHOI O OTHOLLUEHNSA K UCTOPUYECKOMY N HAYYHOMY HAc/NeAnto OTEYECTBEHHON XUMUW;

YBaXXEHWA K MpoLeccy TBOp4YecTBa B 06/1aCTV TEOPUN U MPAKTUYECKOrO MPUMEHEHUA XUMWUKW, OCO3HAHWA TOro, 4TO
[OCTUXKEHMSI HAYKWN eCTb pe3ynbTaT A/IUTEeNbHbIX HAbMOLEHWNIA, KPOMOTAMBbLIX 3KCMEPUMEHTA/IbHBIX MOWUCKOB, NOCTOSHHOrO
TpyZa YUYEHbIX N NPaKTUKOB;

MHTepeca W MoO3HaBaTe/lbHbIX MOTMBOB B MO/lyYeHUU W MOCNEAYHOWEeM aHaivM3e WHQopmauum o nepenoBbIX
AOCTUXKEHUAX COBPEMEHHOI OTEYECTBEHHOW XUMUMK;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOI 0 CO3HaHWA, 3TUYECKOro NoBeaeHNS;

CMOCOBGHOCTN OLEeHMBATb CUTYalMuW, CBSI3aHHbIE C XUMWYECKUMW ABMEHUSAMU, W MPUHUMATb OCO3HAHHbIE PeLLeHus,
OPUEHTNPYACbL HA MOPasIbHO-HPaBCTBEHHbLIE HOPMbI U LLEHHOCTMU;

rOTOBHOCTU OLEHMBATb CBOE MOBEAEHMe U NOCTYMNKN CBOMX TOBapWULLE C NO3ULMIA HPaBCTBEHHBIX U NMPABOBbIX HOPM U
0CO3HaHWe NOCNeACTBUIA 3TUX NOCTYMNKOB;

4) popMupoOBaHNs KYJIbTYPbI 310POBbSI:

MOHMMaHWSA LIEHHOCTeW 340pOBOro M 6e30nacHOro obpasa XXWU3HW, HeO6XOLUMOCTM OTBETCTBEHHOIO OTHOLLEHWUA K
COBCTBEHHOMY (hJM3MYECKOMY U MCUXNYECKOMY 340P0BbIO;

Cob/MoaeHNa npaBun 6e30MacHOro obpalleHnsi ¢ BellecTBamn B ObITy, MOBCEAHEBHOM >XU3HWM W B TPYLOBOWA
[leATeNIbHOCTN;

MOHVMaHUS LEHHOCTU MpaBuil  WHAMBUAYa&IbHOTO M KOJJIEKTUBHOrO 6e30MacHOro MOoBeAeHUss B CUTyauusx,
YrPOXaroLLMX 340P0BLI0 U XXU3HW NTHOAEN;



0CO3HaHWSA NOCNeACTBUIA K HENPUATUA BPEeLHbIX NPUBbLIYEK (YNOTPe6IeHNs ankoronsi, HAPKOTUKOB, KYpeHus);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHWKATMBHOW  KOMMETEHTHOCTM B  Y4eOHO-UCC/ef0BaTENIbCKOA  [eATe/IbHOCTN, OOLLECTBEHHO  MOME3HOW,
TBOPYECKOW 1 ApYrux BUAax AesTesIbHOCTH,

YCTAHOBKM Ha aKTMBHOE y4yacTue B PeLUeHUN NPaKTUYeCKMX 3aday CouMasibHON HanpaBieHHOCTU (B paMKax CBOEro
Knacca, LWKONbl);

MHTepeca K MPaKTUYeCKOMY W3Y4YeHUO MpPOogeccuidi pasfIMyHOro poja, B TOM UMC/e Ha OCHOBE MPUMEHEHWS
NpeAMETHbIX 3HAHUI MO XUMWW;

YBaXKEHUA K TPyAY, MOAAM Tpyaa U pe3ynbTatam TPYLO0BOWN AeATeNbHOCTH;

FOTOBHOCTW K OCO3HaHHOMY BblOOPY MHAMBUAYaNbHON TPAaeKTOpMM 06pa3oBaHus, 6yaylieil npogeccum 1 peanmsalmm
COOCTBEHHbIX YKU3HEHHbIX NJIAHOB C YYETOM SINYHOCTHLIX MHTEPECOB, CMOCOOHOCTEN K XMMWUW, UHTEPECOB U NOTPEOHOCTEN
06LLIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS

3KO/0rMYECKM Lienecoobpa3HOro OTHOLLEHUS K NPUPOAE, KaK MCTOYHUKY CYLLLECTBOBAHUSA XXM3HW Ha 3eMSie;

MOHMMaHMA r100a/IbHOr0 XapakTepa 3KOM0rMYeckux npobieM, BANAHUA 3KOHOMUYECKMX MPOLECCOB Ha COCTOSHME
MPUPOLHONM 1 CoLManbHOM cpeabl;

OCO3HaHWA HeobX0AMMOCTU  MCMOMNb30BaHWUSA  JOCTMXKEHWUA XUMWW AN PEeLUeHUs BOMPOCOB  pauMOHa/IbHOro
MPYPOAONO/Nb30BaHNS;

aKTUBHOIO HenpuATuS [LeWACTBUA, NMPUHOCALWMX Bpef OKPY>XKatoLlei npupogHOM cpefe, YMEHWs NpOrHo3vposaTtb
HebaronpusATHbIE 3KONOrMYecKue NocneAcTsms NpeanpuHUMaemMblX 4eNCTBU 1 NPeLoTBpaLLaTh UX;

Ha/IMUNSA Pa3BUTOr0 3KOMOMMYECKOro MbILLEHWS, 3KOMOMMUYECKON Ky/NbTypbl, OMNblTa AeATeNbHOCTU 3KO/I0MMYeCcKoM
HanpaB/fIEHHOCTW, YMEHUS PYKOBOACTBOBATbCA UMW B MO3HaBaTe/IbHOW, KOMMYHMKATMBHOW W COUMATbHOM MNpaKTuKe,
CMOCOBGHOCTUN Y YMEHMSt aKTUBHO NMPOTMBOCTOATb UAE0N0rM XeMoqoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

CPOPMMPOBAHHOCTN MMPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HaYKWM U OOLLECTBEHHONA
NPaKTUKMK;



MOHMMaHWSA CreunUKN XUMUM KaK HayKu, OCO3HaHMsi €€ ponv B (HOPMMPOBAHWM pPaLMOHaTIbHOTO Hay4HOro
MbILLEHNS, CO3[aHWM LeNOCTHOrO MpefcTaB/eHnsi 06 OKPYXXatoWem MUpe Kak O efMHCTBE MPMPOAbl M YenoBeka, B
MO3HaHMW MPUPOLAHBIX 3aKOHOMEPHOCTEN 1 peLLeHnr NPo6sieM COXpaHeHNs NPUPOLHOr0 PaBHOBECHUS;

yOeXXAEHHOCTM B 0OCOOGOM 3HAYMMOCTU XUMUM A1 COBPEMEHHOW UMBUAM3aUMW: B €8 TYMaHUCTUYECKOM
HanpaBfIEHHOCTU U BaXHOW PONM B CO3[aHMM HOBON 6a3bl MaTepuanbHOM Ky/bTypbl, peweHun rnobanbHbiX Mpobnem
YCTONYMBOr0 pasBUTUSI YeNOBEYECTBA — CbIPbEBOM, S3HEPTETUYECKONA, MULLLEBOI N 3KONOrMYeCKo 6e30MacHOCTH, B pa3BuTUn
MeAMLMUHBI, 06ecreyeHnn YCNOBWIA YCNELIHOMO TPY/Aa Y 3KOMOrMyYeckyn KOM(MOPTHOM XM3HM KaXA0r0 YieHa 00LLecTBa;

€CTECTBEHHO-HAY4YHON PaMOTHOCTW: MOHMMaHWS CYLLHOCTM METOAOB MO3HAHWUSA, WCMOMb3YEMbIX B ECTECTBEHHbIX
HayKax, CMOCOBHOCTU WMCMONb30BaTb MOMyYaeMble 3HaHWS AN aHaim3a U 0O0bACHEHWS SBNEHMI OKPYXKatoLero Mupa u
MPOUCXOAALLMNX B HEM U3MEHEHWI, YMEHUA [enaTb 060CHOBaHHbIE 3aK/HOYEHNS HA OCHOBE Hay4YHbIX (haKTOB 1 UMEIOLLMXCA
AaHHbIX C Le/blo NoNyyYeHUs LOCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTM CaMOCTOSTENbHO MCNO/Mb30BaTb XMMUYECKME 3HAHMS 18 PELleHUs NPo6aeM B peasibHbIX YM3HEHHbIX
CUTYyauusXx;

MHTepeca K NMo3HaHWIo U UCC/ef0BaTe/IbCKOW AeATeNIbHOCTY;

FOTOBHOCTM W CMOCOGHOCTM K HenpepbiBHOMY 06pa3oBaHUIO U CaMO06pa30BaHUIO, K aKTUBHOMY MOSTYYEHMIO HOBbIX
3HaHWI N0 XUMWUMW B COOTBETCTBUM C YKU3HEHHbIMU MOTPEGHOCTAMM;

MHTepeca K 0COOEHHOCTSIM Tpyda B pasnnuHbIX chepax NpodecCMOHaNbHON AeaTeNbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATHI

MeTanpeaMeTHble Pe3ynbTaTbl OCBOEHMS YYeBHOro npeameTa «XUMUsi» Ha YPOBHE CPeAHEro o6LLEro o6pa3oBaHus
BK/OYAIOT:

3HauMMble A1 (DOPMUPOBAHMS  MUPOBO33PEHMST  0OYYalOLLMXCA  MEXAUCUMMIMHAPHBIE  (MEXNPeaMETHbIE)
OOLLIeHaYUHbIe MOHATUSA, OTPaXaloLWWe LENoCTHOCTb Hay4yHOW KapTWHbI MUpa U cneuuduky MeTofoB MO3HaHMS,
NCMOMb3YEMbIX B ECTECTBEHHbIX HayKax (MaTepusi, BELUECTBO, 3HEPruisi, sBNEHMe, MPOLECC, CUCTEMA, Hay4HbIA (akT,
MPUHLWMN, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCNEe0BaHNE, HAONIOAEHWE, U3MEPEHNE, IKCTIEPUMEHT 1 ApYTUE);



YH/BepCa/ibHble y4ebHble [AelCTBUA (MO3HaBaTe/lbHble, KOMMYHWKATUBHbIE, PerynaTuMBHbIE), 0becrneynBaroLme
(hopmmpoBaHme PYHKUMOHaNbHOW rPamMoTHOCTM U COLMa/IbHOM KOMMETEHLMM 00YYatOLLMXCS;

CMOCOBGHOCTL  06YYAKOLLMXCA WCMO/b30BaTb OCBOEHHbIE MEXAUCLMMNIVHAPHbIE, MUPOBO33PEHYECKME 3HAHWUA W
YHVBepCa/ibHble YYebHble Ae/CTBUS B NMO3HABATe/IbHOM U COLMaNbHOM NPaKTUKE.

MeTanpegMeTHble  pe3ynbTaTbl  OTPaKAKOT  OBMafleHWe  YHUBEPCA/IbHbIMW  Y4ebHbIMW  MO3HABaTe/IbHbIMMU,
KOMMYHUKaTVUBHLIMU U PETYNIATUBHBIMU AeNCTBUAMM.

OB.JIaJIeHI/Ie YHUBEPCAJIBHBIMHA yqeﬁnban Mo3HABaATCJIbHBIMHU HeﬁCTBHﬂMI/IZ

1) 6a30Bble JIOrHYecKue JeicTBUS:

CamMOoCTOSTe/IbHO (DOPMYNIMPOBATb U aKTyann3nposaTb NPobiemMy, BCECTOPOHHE eé pacCMaTpumBaThb;

onpefensTb Lenu [edaTeNlbHOCTW, 3afaBas MnapameTpbl U KPUTEPUUM UX [LOCTMXKEHUS, COOTHOCWUTbL pe3y/bTarbl
[eATeNbHOCTU C NOCTaB/IEHHbIMU LIENAMU;

MCNONb30BaTh MNPV OCBOEHUW 3HAHWIA NMPUEMBI JIOTMYECKOT O MbILLNEHNS — BbIAENATL XapaKTePHbIe MPU3HAKM NOHATUIA U
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCMNO/Mb30BaTb COOTBETCTBYIOLLME NMOHATUA A1 00BACHEHNS OTAENbHbIX (DAKTOB U ABNEHUI;

BblIOMPaTb OCHOBaHWS N KPUTEPUM AN KNacCU(MKaLMM BELLLECTB U XMMUYECKNX PeaKLWii;

yCTaHaB/IMBaTb NMPUYMHHO-CNEACTBEHHbIE CBA3W MEXAY M3y4aeMbIMUN ABMIEHNAMU;

CTPOUTL IOTMYECKMe pacCcyXXaeHns (MHAYKTUBHbIE, AeAYKTMBHbIe, MO aHanorum), BblSBNATb 3aKOHOMEPHOCTU W
MPOTMBOPEYMS B pacCMaTpuBaeMbIX ABNEHUSAX, (DOPMYNMPOBATh BbIBOAbI U 3aK/THOUEHWS;

MPUMEHATL B MPOLECCe NO3HaHWA, UCMO/b3yeMble B XUMUM CUMBO/IMYECKMe (3HAKOBblE) MOZeNv, npeobpas3oBbiBaTh
MOZe/bHble MPeACTaBNeHUS — XUMUYECKUA 3HaK (CMMBOJ) 3/IEMEHTa, XMMUYecKas (opmyna, YpaBHEHWe XUMUYECKOW
peakuunm — npu peweHnn Y4ebHbIX MNO3HaBaTe/IbHbIX W MPaKTUYECKMUX 3afdad, MPUMEHSATb Ha3BaHHble MOAEe/NbHbIE
NpeacTaBneHns 415 BbISBEHNS XapaKTePHbIX MPU3HAKOB M3Y4YaeMblX BELLECTB U XMMUYECKNX PeakLuii.

2) 0a3oBbIe McCiIeI0BaTEIbCKUE 1eHCTBHS:

B/1afieTb OCHOBaMM METOAO0B Hay4YHOr 0 MO3HAHWUA BELLECTB Y XUMUYECKNX PeaKLniA;

(hopMmynuMpoBath LeNn 1 3afa4vn UccnefoBaHus, UCNob3oBaTb NOCTaB/IEHHbIE Y CAMOCTOSATENIbHO CHOPMYNMPOBaHHbIE
BOMNPOCbl B KayecTBe WHCTPYMEHTa MO3HAaHUSA W OCHOBbl A5 (POPMUPOBAHWUA TUMNOTE3bl MO MNPOBEPKE MNPaBWUIbHOCTU
BbICKa3bIBAEMbIX CYXXAEHWIA;



BMafieTb  HaBblKaMW  CaMOCTOATE/IbHOrO  MJaHUPOBAHWA U MPOBEAEHUA  YYEHUYECKUX  3IKCMEPUMEHTOB,
COBEPLUEHCTBOBATb YMeHUs Habnogatb 3a XOA4OM Mpouecca, CaMOCTOATENbHO MPOrHO3MpPOBaTb €ro  pesy/brar,
(hopmynmpoBatb 0606LEHNA W  BbIBOLbI OTHOCUTENbHO [OCTOBEPHOCTW Pe3y/bTaTOB WCCMEA0BaHWNSA, COCTaB/ATb
060CHOBaHHbI OTYET O NPOAENaHHON PaboTe;

npuobpeTaTtb OMbIT YYEHWYECKOW WCCNefoBaTeNIbCKOM N MNPOEKTHON [esATeNbHOCTU, NPOSABNATbL CMOCOBGHOCTb U
FOTOBHOCTb K CaMOCTOSATE/IbHOMY MOUCKY METO[OB PELUeHUS MPaKTUYeCKMX 3afad, NMPUMEHEHUI0 pa3/InyHbIX METOAO0B
MO3HaHWS.

3) pa6ora ¢ nngopmanueii:

OPMEHTMPOBATLCA B Pa3/IMYHbLIX WCTOYHMKAX WHGopMaumMy (HaydyHo-nonynspHasa nuMtepatypa  XMMUYECKOro
COAepXKaHus, crnpaBOYHble MOCo6Us, pecypcbl WVIHTepHETa), aHa/M3npoBaTb WMHMOPMaUMI0 Pas3UYHbIX BUAOB U (HOPM
NpeacTaBneHuns, KPUTUYECKM OLeHMBATb €€ JOCTOBEPHOCTL M HEMPOTUBOPEUNBOCTD;

(hopMynMpoBaTh 3anpocbl N NMPUMEHATb Pas3IMyHble METOALI MNP NMOUCKe U 0TOope MH(opMaumn, He06X0AMMON ANs
BbINOMHEHMS YUYeOHbIX 3a4a4 onpeaenéHHOro Tuna;

npvobpeTaTb OMbIT WUCMO/b30BaHUS WMHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOMOTMIA U Pas/iNyHbIX MOUCKOBbIX
cucTem;

CaMOCTOSITE/IbHO BblOMpPaTb ONTUMa/IbHYHO (DOPMY MpPeACTaB/leHUss MHGopMauny (CXeMbl, rpauku, Auarpammel,
TabNuLUbl, PUCYHKU U ApYyrue);

MCMOMb30BaTb HAy4HbIN S3blK B KayeCcTBe CpeAcTBa MNpu paboTe C XUMWUYECKON WH(OpMauuein: NPUMEHSATb
MeXnpeaMeTHble ((PU3NYecKme 1 MaTeMaTUYECKME) 3HAKN U CUMBOJIbI, POPMY/ibl, a66peBmaTypbl, HOMEHKATYPY;

MCNONb30BaTh M NPeobpas3oBbIBaTh 3HAKOBO-CMMBO/IMYECKIME CPEACTBA HArNA4HOCTH,

OBJIaIleHI/Ie YHUBEPCAIBHBIMUA KOMMYHUKATUBHBIMHA l[eﬁCTBHHMI/I:

3afjaBaTb BOMPOCbI MO CYLIECTBY O0OCYXJaemoil TeMbl B XOfe [Auasnora W/unm [AWUCKYCCUK, BbICKa3blBaTb WAEW,
(hopMynMpoBaTb CBOV NPEAJSIOKEHUS OTHOCUTE/TbHO BbIMOMHEHUA NPEeANOXEeHHON 3a4auu;

BbICTYNaTb C Mpe3eHTauueil pesynbTaToB MO3HABATE/IbHOW AeATeNbHOCTU, MOMYyYeHHbIX CaMOCTOATENbHO WK
COBMECTHO CO CBEPCTHMKaMM MPW BbIMOHEHUN XUMWUYECKOr0o 3KCMepuMeHTa, MpakTUYecKo paboTbl MO MCCefoBaHUIO



CBOWMCTB M3y4aeMblX BELLECTB, peannsaumy y4ebHOro npoekta v POPMyNMpoBaTh BbIBOALI MO pe3y/ibTaTaM MpoBeAEHHbIX
nccneaoBaHMin MyTEM COrnacoBaHms No3NLUMIA B Xofe 06CyXAeHUs 1 06MeHa MHEHUAMU.

OBJIaJIeHI/Ie YHUBEPCAJIBHBIMHU PETYJIATUBHBIMHA HeﬁCTBHﬂMH:

CaMOCTOATENIbHO N/IAHNPOBATL M OCYLLECTBNATL CBOK MO3HABATENIbHYIO [eATeIbHOCTb, OMpefenss eé Lenv n 3afauu,
KOHTPO/IMPOBaTb M MO Mepe Heob6XOAMMOCTM KOPPEKTMPOBaTb MpefiaraeMblii aroput™M AeACTBUIA NPU BbIMOHEHUN
y4ebHbIX 1 UcCnefoBaTeNbCKMX 3afad, BblovpaTb Hanbonee sPMEKTUBHBIN CNOCO6 NX PELLEHMS C YHETOM NOMYYEHNS HOBbIX
3HaHWI O BELECTBAX U XUMUYECKUX peakLmnsX;

OCYLLLeCTB/IATb CAMOKOHTPO/Ib CBOEM [eATe/IbHOCTM HA OCHOBE CaM0OaHa/IM3a 1 CaMOOLLEHKN.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

MpeaMeTHble pe3ynbTaTbl 0CBOEHMS Kypca «OpraHnyecKas XMmms» oTpaxatoT:

chopmMMpPOBaHHOCTb NPEACTaBNEHNIA O XMMUYECKOW COCTaBNAOLLEA eCTECTBEHHO-HAYYHOW KapTUHbI MMPa, PO XUMUK
B MO3HaHWUWN ABMIEHWNIA NPUPOAbI, B POPMUPOBAHNUMN MbILLMEHUA N KYNbTYPbl IMYHOCTU, €€ (PYHKLMOHaIbHOW FPaMOTHOCTH,
HeOOXOAMMON AN PeLleHns MPaKTUYeCKUX 3aJay M 9KO/IOTMYeCKM O060CHOBAHHOrO OTHOLLEHUS K CBOEMY 3[0POBbIO U
NPUPOLHON cpeae;

B/lafleHNe CUCTEMOM XMMMUYECKMX 3HaHWI, KOTopas BK/IKOYAeT: OCHOBOMOMaratowme noHATUS (XUMUYECKUIA 3N1EMEHT,
aToM, 3/1eKTPOHHas 060/104Ka aToMa, MOJeKY/a, Ba/IEHTHOCTb, 3/M1EKTPOOTPMLATE/IbHOCTb, XMMUYECKasi CBA3b, CTPYKTYpHas
(hopMyna (pa3BépHYyTast U COKpaLL&HHas), MO/b, MONSIPHaA Macca, MONSAPHbLIA 00bEM, YrNepoAHblid CKeNneT, (hyHKLMOHabHasA
rpynna, pagvkan, M3oMepusi, U30Mepbl, FOMOMOrMYECKNA psafg, rOMOMOrK, YrneBOAOPOAbl, KMUCOPOL M a30Tcofepallne
COefIMHEeHMs,, MOHOMEpP, NOMNMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/ISAPHbIE COEAMHEHWS); TEOPUN N 3aKOHbI (Teopus
CTPOEHMS opraHnyeckmx Bewlects A. M. ByTnepoBa, 3aKOH COXpPaHeHMS MacChl BELLLECTB); 3aKOHOMEPHOCTU, CUMBO/TMYECKNIA
A3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHWSA, NieXalle B OCHOBE MOHWMAHUA MPUYUHHOCTU MU CUCTEMHOCTU XMMUYECKMUX



ABNEHWI, (DAKTONOrMYeckne CBeAeHVs O CBOWCTBAX, COCTaBe, MOMyYeHUW W 6Ge30MacHOM WMCMOMb30BaHUN BaXKHEMLINX
OpraHNYecKmX BELLECTB B ObITY U MPaKTUYECKOWN AeATeNbHOCTU Ye/loBeKa,

CPOPMMPOBAHHOCTb YMEHWIN BbISBNATL  XapakKTepHble MPU3HAaKM MOHATWIA, YCTaHaBNMBaTb WX B3aMMOCBS3b,
MCNONb30BaTh COOTBETCTBYHOLLME NMOHATUA MPY OMMCAHUKN COCTaBa, CTPOEHUA Y NPEBPALLEHNA OpraHNYeCKUX COeAUHEHWIA;

ChopMMPOBaAHHOCTb YMEHMIA NCMOMb30BaTb XMMUYECKYHO CUMBONKY A/151 COCTaBNEHUSA MONEKY/IAPHBIX U CTPYKTYPHbIX
(pa3BEpHYTOM, COKPALLEHHON) (POPMYN OPraHNYeCKMX BELLECTB U YPaBHEHUI XMMNYECKNX pPeakLid, N3roTaBimBaTb MOLE/M
MOJIEKY/1 OpraHMyecKnX BeLLEeCcTB 419 UAKCTPaLUM X XMMUYECKOro U NPOCTPaHCTBEHHOIO CTPOEHWS;

ChopMMPOBAHHOCTb YMEHWIA YCTaHaB/IMBAaTb NPUHALAIEXHOCTb U3YUYEHHbIX OpPraHN4YecKMX BELLEeCTB MO MX COCTaBy U
CTPOEHWIO K OMpefenéHHoMy Knaccy/rpynne coefuvHeHWid (YrneBofopofbl, KMUCNOPOL M a30TCOAepyKalime COefnHeHus,
BbICOKOMO/NEKYNSIPHbIE COeAMHEHUS), [daBaTb MM Ha3BaHMS MO cucTemaTuveckoin HomeHknatype (IUPAC), a Takxke
MPUBOAUTL TPUBUA/IbHBIE HA3BaHUSA OTAE/IbHbIX OpPraHWYecKMx BeLLeCTB (3TWeH, MPOMueH, aueTwueH, STUIEHTINKOSb,
rNUUepuH, qeHon, qopmManbierns, aueTtanbgerng, MypasbMHAs KUCOTa, YKCYCHad KUCMOTa, OfenHoBass KWUCNOTa,
CTeapvHOBAas KMCNOTa, MNHK03a, (DPYKTO3a, Kpaxmai, Lennoosa, rvumnH);

CPOPMMPOBAHHOCTL YMEHUS ONpeaensTb BUAbl XUMUYECKON CBA3M B OPraHMYecKUX COeguHeHUsX (OAMHapHble
KpaTHble);

ChOPMMPOBAHHOCTb YMEHUA NPUMEHATL NOMIOXKEHUSA TEOPUN CTPOEHUA OpraHn4Yeckmnx sellects A. M. bytnepoBsa ans
06bACHEHUS 3aBUCUMOCTM CBOMCTB BELLLECTB OT MX COCTaBa U CTPOEHWUS; 3aKOH COXPaHeHMst MacCbl BELLLECTB;

CPOPMMPOBAHHOCTb YMEHWIA XapaKTepu3oBaTb COCTaB, CTPOeHMe, (PU3NYECKMe U XMMUYECKMEe CBOMCTBA TUMUYHBIX
NpeLcTaBUTENed Pas/INYHbIX K/1aCCOB OpPraHNUYeckmx BellecTB (MeTaH, 3TaH, 3TW/eH, NPOMNWIeH, aueTuneH, bytaaneH-1,3,
MeTUN6yTaaneH-1,3, 6eH30/, MeTaHO/, 3TaHO/, 3TUEHTINKONb, TMLUEPUH, (heHON, aueTanbiern, MypaBblHas U yKCycHas
KUCNOTbI, FMII0K03a, KpaxmMas, Lefintn03a, aMMHOYKCYCHas KUCIO0Ta), WAMKOCTPUPOBATL FTeHETUYECKYHO CBA3b MeXAy HUMMU
YPaBHEHMAMW COOTBETCTBYHOLLMX XUMUYECKNX PeakLuiA C UCNOMb30BaHNEM CTPYKTYPHBIX POpMYyI;

ChopMMPOBAHHOCTb YMEHUS XapaKTepr30BaTb UCTOUYHMKM YINeBOAOPOAHOrO Cbipba (HETb, NMPUPOAHbIA ras, yrosb),
CNocobbl NX NepepaboTKM N MPaKTMYEeCKoe NpUMeHeHVe NPOAYKTOB NepepaboTKu;



CPOPMMPOBAHHOCTb YMEHWIN MPOBOAUTL BbIYMCMIEHNUA MO XMMWYECKUM YypaBHeHUsAM (MaccCbl, 06bEMa, KO/M4yecTBa
MCXOLHOrO BELLECTBA UK NPOAYKTa peakLMm rno N3BeCTHbIM Macce, 06bEMY, KOIMYECTBY OAHOI0 U3 UCXOAHBIX BELLECTB U/
NMPOAYKTOB peakumm);

CPOPMMPOBAHHOCTL YMEHWNIA BafeTb CUCTEMOM 3HAHUA 06 OCHOBHbIX METOAAX HAYUYHOr0 MO3HAHWA, UCMO/b3YEMbIX B
XVMUW NPU NU3YYEHUN BELLECTB U XMMWYECKUX ABMIEHWUNA (HabNIOLeHUe, WM3MepeHue, 3KCMepUMEHT, MOAEeNMpoBaHue),
MCNOMb30BaTh CUCTEMHbIE XMMUYECKME 3HAHUA 419 NPUHATUS PELLEHNIA B KOHKPETHbIX YXMU3HEHHbIX CUTYaLMsaX, CBA3aHHbIX C
BELL,ECTBAMM U UX MPUMEHEHUEM;

CPOPMMPOBAHHOCTL  YMEHWIA  COONIO4aTb MpaBwia MOMb30BAHUA  XUMWMYECKOW MNOocydoin u  f1abopaTopHbIM
obopyfoBaHMEM, a Takxe Mnpasuia OobpalleHUs C BeLecTBaMU B COOTBETCTBUM C WHCTPYKUMAMU MO BbIMOHEHUIO
NabopaTopHbIX XMMUYECKUX OMbITOB;

CPOPMMPOBAHHOCTb YMEHMWI MNaHMPOBaTb W BbIMNOMHATL XUMWUYECKUIA 3KCMEPUMEHT (npeBpaLleHns opraHn4eckmx
BELLLeCTB MPW HarpeBaHUW, NOMyYeHUe 3TUNEHA U U3YYEeHWEe ero CBOMCTB, KaYeCTBEHHbIE peakLumy OpraHNYecknx BeLLEcCTB,
[eHaTypauus 6en1KoB Npy HarpeBaHUW, LBETHbIE peakLn 6e/IKoB) B COOTBETCTBUM C NpaBuiaMm TEXHUKM 6e30MacHOCTU Mpu
obpallleHnn ¢ BellecTBaMn M N1abopaTopHbIM 0060PYAOBaHNEM, MPEACTaBNATL Pesy/bTaTbl XMMUYECKOrO 3KCMepuMeHTa B
(hopme 3anucun ypaBHeHWIA COOTBETCTBYIOLLMX peakLui 1 hopMyIMpPoBaTh BbIBOAbLI HA OCHOBE 3TUX PE3Y/NbTaToB;

CPOPMMPOBAHHOCTb YMEHWUA KPUTUYECKN aHaIM3MpPoBaTb XMMWYECKYH) WH(OPMAaLMIO, MNOMYyYaeMy0 W3 pasHbIX
MCTOYHMKOB (CpefCcTBa MaccoBoW MHopMaumm, VIHTepHET 1 apyrunx);

chopMMPOBaAHHOCTb YMEHUIA co6M4aTh NpaBuia 3KOOMMYECKM LeNecoobpasHoro rnoBefdeHus B ObITy W TPYA0BOWA
[eATeNIbHOCTN B LENsaX COXPaHeHWs CBOEro 340pOBbA U OKPY>KAaloLWen MPUPOAHOA Cpedbl, 0CO3HaBaTb OMAacHOCTb
BO3/eCTBUA Ha XMBble OpraHn3Mbl ONpesenéHHbIX OpraHNYecKnx BeLecTB, NoHMMas CMbICn nokasartens MAK, noacHATb Ha
npyYMepax crnocobbl yMeHbLUIEHUA U NPeAoTBPaLLeHNs UX BPeAHOro BO3AENCTBUSA Ha OPraHnN3m Ye/oBeKa,;

ANA 00y4aroLKMXCa C OrpaHWYeHHbIMM BO3MOXHOCTAMW 3[0PO0BbS: YMEHWe MPUMEHATb 3HaHWA 00 OCHOBHbIX
[OCTYMHbIX METOAAX NMO3HAHWA BELLECTB U XUMUYECKUX ABNEHWN;

AN19 CrenbiX U cnaboBUAALLMX 00YYarOLUMXCA: YMEHUe UCMOMb30BaTh PefibePHO-TOUEUHYIO CUCTeMY 0603HauveHui J1.
Bpaiins gnsa 3annucm XMMMYecknx opmyin.



11 KIIACC

[MpegMeTHbIe pe3ynbTaTbl 0CBOEHUA Kypca «O0LLas 1 HeopraHMYeckas XMMmns» OTPaXKatoT:

ChopMMPOBaAHHOCTb MPEACTAB/IEHMIA: O XUMWUYECKOW COCTaB/stOLWEN eCTECTBEHHO-HAy4YHON KapTWHbI MUpa, Ponun
XMUW B MO3HAHWW SABNEHWUIA NPUPOAbl, B (HOPMUPOBAHUM MbILLMEHUS U KYNbTYPbl SIMYHOCTK, €€ (PYHKLUMOHAbHOW
rPaMoOTHOCTU, HEOOXOAMMOW ANA pelleHns NPakTUYecKMX 3adad M 3KOMOorMYeckn O60CHOBAHHOIO OTHOLUEHMSI K CBOEMY
3[J0POBbIO U NPUPOAHON Cpefe;

B/lafieHNe CUCTEMOI XMMMUYECKMX 3HAHWI, KOTOpas BK/KOYAET: OCHOBOMONAratowme noHATUA (XUMWUYECKMIA 3NIEMEHT,
aToMm, mM3o0ToMn, S-, p-, d- 3MeKTPOHHble OpOUTaINM aToOMOB, WOH, MOMIEKYNa, MOJb, MONAPHbIA 00bLEM, BaJIEHTHOCTb,
3/1EKTPOOTPULIATE/IbHOCTb, CTEMEHb OKUC/IEHUSA, XMMUYECKas CBA3b (KOBaJIEHTHasd, WOHHAsA, MeTa/iIMyeckasi, BOAOPOAHas),
KpUCTa/IINYEeCKas pPeLléTKa, TUMbl XMMUYECKUX peakuuid, pacTBOp, 3/1EKTPO/IUTLI, HE3NEKTPONUTbI, 3MEKTPONUTMYECKas
Amnccoumaums, OKUCINTENb, BOCCTAHOBUTE/b, CKOPOCTb XUMUYECKON peakuum, XMMUUYEeCKoe paBHOBECUE); TEOPUU U 3aKOHbI
(Teopmsi 3NEKTPONIMTUYECKON Anccoumalummn, nepuoanyecknin 3akod [. . MeHgeneesa, 3aKOH COXpaHEHUSt MacCbl BELLECTB,
3aKOH COXPaHeHUs 1 NMpPeBpaLLEHNS IHEPTUN NMPU XMMUYECKNX peakLmsax), 3aKOHOMEPHOCTU, CUMBO/IMYECKUIA A3bIK XUMUN,
MMPOBO33PEHYECKME 3HAHUS, NeXallMe B OCHOBE MOHUMaHWUA MPUUYMHHOCTM M CUCTEMHOCTU XUMWUYECKUX SIBMEHWNA,
(haKTOMOrMYeCKne CBEAEHNA O CBOMCTBAX, COCTaBe, Noy4eHUM 1 6e30MacHOM UCNO/Mb30BaHNM BAXKHEMLLNX HEOpraHUYeCcKnX
BELLLECTB B ObITY M NPaKTUYECKON AeATeNIbHOCTU YeN0BEeKa,;

ChOpMMPOBAHHOCTb  YMEHWIN BbIABMATL XapaKTepHble MNPU3HAKW MOHATWW, YCTaHaB/iMBaTb WX B3aMIMOCBA3b,
MCNONb30BaTh COOTBETCTBYHOLLME NMOHATAA MPW ONMCAHNUN HEOPTraHWYECKNX BELLECTB U UX NPeBPaLLEHNIA;

CPOPMMPOBAHHOCTL YMEHWIA UCMO/b30BaTh XUMUYECKYHO CUMBOJIMKY 151 COCTaB/EHUS (DOPMY/1 BELLLECTB U YPaBHEHWIA
XUMUYECKUX peakuuid, cuctematnyeckyto HoMmeHknatypy (IUPAC) n TpuBMasibHble Ha3BaHWS OTAEbHbIX HEOPraHNYecKnx
BeLecTB (YrapHblii ras, yriekuc/blii ras, ammuak, raléHas n3BecTb, HeralwéHas M3BecTb, MMTbeBas Cofa, MUPUT 1 Apyrue);

CPOPMMPOBAHHOCTb YMEHWIA ONpPesensiTh BA/IEHTHOCTb W CTEMEHb OKUC/IEHUA XUMNYECKNX 3/IEMEHTOB B COEAMHEHUSX
pas/IMYHOro CoCTaBa, BWI XUMUYECKON CBS3M (KOBa/IeHTHas, MOHHasA, MeTa/iinyeckasi, BOLOPOAHasA) B COeAMHEHUSAX, TUM
KPUCTa/ININYECKON PeLLETKM KOHKPETHOrO BeLLecTBa (aTOMHas, MOMEKYNsApHas, MOHHasA, MeTa/lInyecKas), xapakTep cpeipbl B
BOAHbIX pacTBOpPax HeOPraHNYeCKMUX COeUHEHWI;



ChOpMMPOBAHHOCTb YMEHWIA YCTaHaB/IMBATb MPUHALNEXHOCTb HeOopraHMYecKUX BeWeCcTB MO WX COCTaBy K
onpeaenéHHoMy Knaccy/rpynne coefMHeHUin (NPOCTble BeLLeCTBa — MeTa/lbl U HEMETaN/Ibl, OKCUAbI, OCHOBaHWS, KUCNOTbI,
amoTepHble rMAPOKCUIbI, CONMN);

ChopMMPOBAHHOCTb YMEHWNIA PaCKPbIBaTb CMbIC/ Nepuoamnyeckoro 3akoHa . . MeHgeneesa 1 AeMOHCTPUPOBATL €ro
CUCTEMATU3NPYIOLLYHO, OOBACHUTENIbHYIO N MPOrHOCTUYECKYO PYHKLNN;

CPOPMMPOBAHHOCTb YMEHWNIA XapaKTepn30BaThb 3/1IEKTPOHHOE CTPOEHNE aTOMOB XUMUYECKUX 3/IEMEHTOB 1-4 nepuooB
[MeproanyecKol CUCTEMbI XMMUYECKUX 3nemeHToB M. WN. MeHgeneeBa, WUCMNONb3ysa MOHATUA «S-, P-, d-3/1EKTPOHHbIE
opbuTann», «3HEPreTUYeckne YPOBHU», OOBACHATb 3aKOHOMEPHOCTU WM3MEHEHWUS CBOWCTB XMMUYECKUX 3IEMEHTOB U MX
COeIHEHWIA MO Nepuogam 1 rpynnam MeproanyecKor CUcTeMbl XMUMUYECKUX anemeHToB L. . MeHpeneesa;

ChopMMPOBAHHOCTb YMEHUI XapaKTepn3oBaTb (ONMCbIBaTb) 06LLUME XUMUYECKME CBOMCTBA HEOPraHNYECKMX BELLECTB
pas/INyHbIX KNaccoB, MOATBEPXAATb CYLLECTBOBAHME TEeHETUYECKOM CBSI3M MeXAy HeOopraHWYyeckKUMy BeLlecTBamy C
MOMOLLbIO YPaBHEHWIA COOTBETCTBYHOLLMX XMMUYECKUX PeaKLnii;

C(hOPMMPOBAHHOCTb YMEHUA KNacCUuLMpPOoBaTb XMMMUYECKNe peakumn no pasiMyHbIM NpusHakam (Yncny m coctasy
pearnpyrowmnx BeLECTB, Ternj0BOMY 3((eKTY peakuun, WU3MEHEHUIO CTereHel OKWUC/IEHUS 3/1eMEHTOB, 06paTMMOCTH
peakLumu, y4acTuio KaTaamsaropa);

ChopMMPOBAHHOCTb YMEHWNIA COCTaBNATb YPaBHEHUS PeakLMil pas/inyHbIX TUMOB, MOSHbIE U COKpPaLLEHHbIE YPaBHEHUS
peakL1in MIOHHOro 06MeHa, YYUTbIBas YCNOBUSA, NPU KOTOPbIX 3TW peakumn nayT A0 KOHLA;

CPOPMMPOBAHHOCTL  YMEHWIA  MPOBOAMTL  peakuuu, MOATBEPXKAatoWMe KavyeCTBEHHbIN COCTaB  Pas3/IMYHbIX
HeopraHM4ecKnx BELLECTB, pacno3HaBaThb OMbITHIM MYyTEM MOHbI, MPUCYTCTBYHOLME B BOAHbLIX PacTBOpPax HeopraHM4Yeckux
BELLECTB;

CPOPMMPOBAHHOCTb YMEHWIA PacKpbIBaTb CYLHOCTb OKMC/IMTENbHO-BOCCTAHOBUTE/bHBLIX Peakuuid MoCcpescTBOM
COCTaB/IeHMs 3N1EKTPOHHOr 0 6asiaHca 3TUX PeakLuuii;

ChopMMPOBAHHOCTb YMEHUIA OOBACHATH 3aBUCUMOCTb CKOPOCTM XUMWYECKOW peakuumn OT pas/inyHbIX (haKTOPOB;
XapaKTep CMeLLeHNA XMMUYECKOro paBHOBECKS B 3aBUCUMOCTU OT BHELLIHEro BO34encTBums (NpuHumn Jle LaTense);



C(hOPMMPOBAHHOCTb YMEHWUIA XapaKTepu3oBaTb XMMMUYECKMe MPOLIECChl, fexalllue B OCHOBE MPOMbILLINEHHOMO
MOMYYeHMs CEPHON KMCMOTbI, aMMMaKa, a Takke C(HOPMUPOBAHHOCTb MPEACTaBMEHWIA 06 OOLUMX HayUHbIX NMPUHLMNAX W
3KO/IOrMYECKMX NPOBIEMax XMMUYECKOr0 NPOV3BOACTBA;

C(hOPMMPOBAHHOCTb YMEHWIA MPOBOAWTL BbIYMUC/IEHMS C WCMOMb30BAHWEM MOHATUS «MaccoBasi AO0NS BeLLeCTBa B
pacTBope», 00bEMHbIX OTHOLLIEHWI Fa30B NP XMMUYECKMX PeakLUaX, Macchbl BELLEeCTBa UM 06bEMa ra3oB Mo U3BECTHOMY
KONMYeCTBY BeLLECTBa, Macce UM 06bEMY OJHOrO M3 YUYaCTBYIOLLMX B PEAKLIMW BELLECTB, TEMMOBOrO ath(heKTa peakumm Ha
OCHOBE 3aKOHOB COXPaHEHWs! MacChl BELLLECTB, MPEBPALLEHUS U COXPAHEHWUS SHEPTUN;

C(hOPMMPOBAHHOCTL  YMEHWIA  coGNtoAaTh MpaBuia  MOMb30BAaHWS  XMMMWYECKOW nocyfgoli U nabopaTopHbIM
000py/0BaHMEM, a TakXe MNpaBuna 00palleHVsi C BeLLecTBamuM B COOTBETCTBUMM C WHCTPYKUMSMU MO BbINOIHEHNIO
NabopaTopHbIX XMMUYECKMX OMNbITOB;

C(hOPMMPOBAHHOCTb YMEHUIA MNAHNPOBATL W BbIMOMHATL XUMUYECKUI SKCNIEPUMEHT (PasnoXXeHne NepoKcuaa Boaopoaa
B NPUCYTCTBMW KaTanM3aTopa, onpefeneHune cpeibl pacTBOPOB BELLECTB C MOMOLLbIO YHMBEPCA/IbHOIO UHAMKATOPA, BUSHMUE
Pa3NYHbIX (PAKTOPOB Ha CKOPOCTb XMMMUYECKON peakuun, peakuu NOHHOrO 06MeHa, KaueCTBEHHbIE PeakLMm Ha cynbgar-,
Kap6oHaT- U X/IOPWUA-aHWOHbI, HAa KaTWOH aMMOHWS, PELUEHVE SKCMEPUMEHTANbHLIX 3a4ad No Temam «MeTannbl» W
«HemeTannbi») B COOTBETCTBUM C MpaBU/iaMn TEXHWKM 6e30MacHOCTV Mpy 06palleHMn C BeLlecTBaMU U abopaTopHbIM
060pYy0BaHVEM, NPEACTaBNATb Pe3y/nbTaTbl XMMUUYECKOr0 3KCTMepMMeHTa B (hOpMe 3anucy YpaBHEHWUIA COOTBETCTBYHOLLMX
peakuuii 1 hopMYNMPOBATL BbIBO/bl HA OCHOBE 3TUX Pe3y/bTaToB;

C(hOPMMPOBAHHOCTb YMEHUIA KPUTMUECKN aHANM3MPOBaTh XUMMUYECKYID WH(OPMALMIO, MONYyYaeMytd W3 PasHbIX
MCTOYHMKOB (CPeACcTBa MacCOBO KOMMYHUKaLMKW, VIHTEPHET U APYTnX);

C(hOPMMPOBAHHOCTb YMEHWUIA COBM0AaTh NpaBuia 3KONOTMYECKM LIeNecoobpa3HOro noBeaeHMs B ObITY W TPY/AO0BON
NESTENbHOCTU B LENSIX COXPaHeHUs CBOEro 370pOBbSi M OKPYXKaloLLeld NPUPOAHOIA cpefbl, OCO3HaBaTb OMacHOCTb
BO3/E/ICTBMS Ha XXMBble OpraHuM3Mbl ONPeAENEHHbIX BELLECTB, NOHMMas CMbICA MokasaTens MAK, nosicHsTb Ha npumepax
CMoco0bl YMeHbLLEHUS 1 NPefoTBPaLLEHNs UX BPeAHOr0 BO3AE/CTBMS Ha OPraHU3M Ye/ioBeKa;

AN 00YYatOLIMXC C OrpaHMYeHHbIMM BO3MOXHOCTAMMW 3[10pPOBbSi. YMEHMe MPUMEHSTb 3HaHWS 06 OCHOBHbIX
AOCTYMHbIX METOAAX NMO3HAHWS BELLECTB 1 XUMUYECKNX SIBNEHUIA;



ANS CNenbiX U CNaboBUAALLMX 06YYatOLLMXCS: YMEHUE UCMONb30BaTb PebeHO-TOUEUHYIO CUCTeMY 0603HaueHui J1.
Bpalins ans 3annucu Xummnyecknx hopmyii.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue pa3iesoB U TeM Komirsecrno wacos
Ne n/m Kontpoabubie | IlpakTnueckue
TpOTPAMMEL Beero padoThI padoThI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOH XUMHH
MpeameT opraHnyeckor Xxummnn. Teopus
1.1 CTPOEHNS OPraHNYeCKNX CoeanHeHN A. 3
M. byTneposa
WToro no pasgeny 3
Paspnen 2. YrieBonopoasl
2.1 MpepensHble YrneBo40poabl — aikaHbl 2
99 HenpepenbHble YrneBogopobl: a/iKeHb!, 6 1
afKafeHbl, a/IKNHbI
2.3 ApomaTnyeckme yrnesonoposasbl 2
94 MpYpoAHbIE NCTOYHUKIN YTNeBO0POA0B U 3 1
nX nepepaboTKa
WToro no pasgeny 13
Paznen 3. Kuciaopoacoaepxamnue opranndecke coeJuHeHust
3.1 CnnpTbl. PeHoN 3
39 Anbferngbl. KapboHoBbIE KUC/OTHI. 7 1
CnoxHble agmpbl
3.3 Yrnesofbl 3 1
WToro no pasgeny 13
4.1 AMUHbI. AMVHOKNCNOTLI. Benkn 3




WToro no pasgeny 3
Paspnen S. BoicokoOMO/IEKY ISIpHBIE COCAUHEHUSA

51 Mnactmaccbl. Kayvykn. BonokHa 2
Toro no pasgeny 2
OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME 34




11 KVIACC

HaumeHoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acos

Ne /ot Kourpoabubie | IIpakTHueckue
MPOrpaMMbI Bcero
padoThbI padoThbI
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
CTpoeHune aTomMOoB. Neproanyecknii 3aKoH
11 n MNeprnoanyeckas cucTema XMMMUYECKUX 3
anemeHToB [. . MeHpeneesa
12 CTpoeHue BelecTBa. MHoroobpasue 4
' BELLECTB
1.3 XnMmnyeckue peakuum 6 1 1
Toro no pasgeny 13
Paznen 2. Heopranuueckasi xummusi
2.1 MeTannbl
2.2 HemeTtannsl 1
93 CBA3b HEOPraHMYeCKMX 1 OPraHNYecKmx )
' BELLECTB
Toro no pasgeny 17
Paznen 3. Xumus 1 :Ku3Hb
3.1 XUMUSA U KNU3Hb 4
WToro no pasgeny 4
OBLEE KOJTMYECTBO YACOB N0 NPOIrPAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB
Ne Hara
. Tema ypoka Beero Kontpoabubie | IlpakTHuyeckue u3yveHus
padoTbI padoThI
1 MpesMeT opraHUYecKon Xxumum, eé 1
BO3HVWKHOBEHWE, pasBUTHE N 3HAYEeHKE
Teopusa CTPOEHUSA OpraHUyecKnx
2 coeauHeHuin A. M. byTneposa, eé OCHOBHbIe 1
NONOXeHUS
MpefcTasneHne 0 Knaccugpukayum
3 opraHuyeckux seLyecTs. HomeHknaTypa 1
(cuctemaTmyeckas) U TpUBMASbHbIE
Ha3BaHWA OpraHNYecKumX BeLLecTB
4 AJKaHblI: COCTanl/I CTPOeHMe, 1
rOMOJIOrMYeCKUIA pag,
5 MeTaH 1 3TaH — npocTeiime 1
npeacTaBuUTeNIN alkaHOB
6 AJIKeHbI: COCTaB U CTPOEHUE, CBOMCTBA 1
y STWNeH 1 NPonueH — NpocTeine 1
npeacTaBUTeNIN alkeHOB
3 MpakTnyeckas pabota Ne 1. «[lonyyeHune 1 1
3TUNeHa 1 n3yyeHue ero CBOUCTB»
AnkagueHsbl. bytaaneH-1,3 n
9 mMeTunbyTtaaneH-1,3. MNonyyeHve 1
CUHTETUYECKOIO Kay4yKa U pe3uHbl
10 AJIKVHbI: COCTaB U 0COOEHHOCTY CTPOEHNS, 1




rOMOJIOrMYeCKmiA pag. AueTuneH —
NpoCTenLwniA NpeacTaBuUTeNb aIKUHOB

BbluncneHma no YPaBHEHUIO XUMUYECKOM

11
peakuum

12 ApeHbl: 6eH30/1 1 ToNYoN. TOKCUYHOCTb
apeHoB

13 "eHeTMYecKas CBA3b Yr/1eBO40POLOB,
NpYHagNeXaLmMx K pasnnyHbIM Knaccam
MpupoaHbIe NCTOYHWUKN YTNEBOLOPOLOB:

14 MPUPOLHBIA ra3 u NONyTHble HePTSAHbIE rasbl,
He()Tb M NPOAYKTLI eé nepepaboTku
Mp1poaHbIe NCTOYHWUKN YrNeBOLOPOOB:

15 NPUPOLHBINA ra3 u NONyTHbIe HEPTSAHbIE rasbl,
He(Tb M NPOAYKTHI €& NepepaboTKu

16 KoHTponbHasa pabota no pasgeny
«YTNnesogopoabl»

17 MpesenbHble 04HOATOMHbIE CIMPTbI:
MeTaHO/ 1 3TaHoN. BofopoaHas cBa3b

18 MHOroaToMHble CNPTbI: STUNEHTINKO/b U
rMUepUH

19 deHon: CTpoeHVI(i MO/IeKy/bl, (hM3NYECKME U
XMMWYECKME CBONCTBA, NPUMEHEHME

20 Anbfernibl: opmasibaerng v auetanbierug.
ALEeTOoH

21 OfHOOCHOBHbIE NpeaenbHble KapboHOBbIE
KUCNOTbI: MypaBblHasA N YKCYCHas

29 MpakTnyeckas pabota Ne 2. «CBONCTBA

pacTBopa YKCYCHOWN KNCNOTbI»




CTteaprHoBasa 1 01eMHOBasA KNCNOTbI, KaK

23 npeAcTaBuUTesIn BbICLLIMX KapOOHOBBIX KUC/IOT

24 Mbina Kak conu BbICLIJI/I\)'( Kap60OHOBbIX
KUC/OT, NX MOIOLLIee AeiiCcTBUe
CnoXHble 3(h1pbl KaK NPOV3BOLHbIE

25 Kap60OHOBbIX KACNOT. MMAPON3 CNOXHBIX
atmpos

26 JKupbl: rugponus, npyMeHeHmne
Bronoruyeckas ponb X1pos
YneBofpl: COCTaB, Knaccupukaums

27 BakHelLwme npeacTaBUTENN: FNHOKO3a,
(hpyKTO3a, caxaposa

08 Kpaxman v uenntonosa Kak npuposHble
nonvmMepsl
KoHTposnbHas paboTa no pasgeny

29 «Kuncnopoacogepxalliye opraH1M4eckue
COeANHEHMNA»

30 AMWHbI: METUTAMUH U aHWTVH
AMWHOKMCNOTbI KaK aMOTepHble

31 OpraHnYeckKme coeIMHeHUs, X
ouonorunyeckoe 3HaveHue. MenTuapl

39 Benku Kak npupoaHble
BbICOKOMO/IEKY/SAPHbIE COEMHEHNSA

33 OCHOBHbIE NOHATUA XUMU )
BbICOKOMOJIEKY/APHBIX COEANHEHWIA
OCHOBHbIe MeTO/bl CUHTE3a

34 BbICOKOMO/IEKYNAPHBIX COEANHEHWIA.

lNnacTmacchl, Kay4yyKu, BOJTOKHa




OBLLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME

34




11 KVIACC

Ne
n/n

TeMma ypoka

KoanuyecTBo 4acos

KouTpoabHbIie
Bcero P
padoThbI

IIpakTnyeckue
padoThbI

Jdara
U3yUyeHust

XUMMNYECKUNIA 3NEMEHT. ATOM. DNEKTPOHHAS
KOH(hurypawms aToMoB

Mepnoanyecknii 3aKoH 1 Mepuognyeckas
cucTeMa XMMUYeCcKmx aneMeHTos [. W.
MeHpeneeBa, NX CBA3b C COBPEMEHHOI
Teopueli CTPOEHNs aTOMOB

3aKOHOMEPHOCTM N3MEHEHNS CBOICTB
XUMUYECKNX 3/IEMEHTOB U UX COEANHEHWIA MO
rpynnam n nepnogam. 3HayeHue
MepruoAMYecKoro 3akoHa 1 CUCTeMbl
XuMnyecknx anemeHTos .M. MeHaeneesa B
pasBUTUN HayKu

CTpoeHVe BelLLecTBa. XUMUYECKas CBA3b, eé
BU/bl; MEXaHM3Mbl 06Pa30BaHNs KOBANEHTHO
cBAi3K. BogopoHas cBsi3b

BaneHTHOCTb. DNeKTPOOTPULATENbHOCTb.
CTeneHb OK1cneHns. BellecTsa
MOJEKYNSPHOTO U HEMO/IEKYNSIPHOTO
CTPOEHNS

lNoHATME 0 AncnepcHbIX cuctemax. ICTUHHBbIE
N KonnounaHble pactsopbl. MaccoBas fons
BELLeCcTBa B pacTsope

Knaccudukaums 1 HomeHKnaTtypa




HeopraHNM4eCKmnx COE,U.I/IHeHVIi/JI. "eHeTMYecKasn
CBA3b HEOPraHN4YeCcKnx BELWECTB, Pa3/INYHbIX
KnaccoB

Knaccuthmnkaums XMMMYecKnx peakuuii B
HEeopraHNYecKoli 1 OpraHNYECKOl XUMNNA.
3aKOH COXpaHeHWs MacChbl BELLIECTB; 3aKOH
COXPaHEeHUs 1 NPEBPALLEHNS SHEPTr K NpY
XUMUYECKUX peakLmsix

CKOpOCTb peakLmu. O6paTUMble peakLyu.
XUMMYecKoe paBHOBeCKE

10

MpakTnyeckas pabota Ne 1. «BnnsHue
Pa3/IMYHbIX PAKTOPOB Ha CKOPOCTb
XMMUWYECKOW peakLmm»

11

AnekTponuTnyeckas guccoumauus. NMoHaTne o
BOJOPOAHOM nokasatene (pH) pacTeopa.
Peakuun noHHoro obmeHa. M'mgponuns
OpraHuYecKmnx N HeopraHNYecKmX BeLLEeCTB

12

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE PeaKLM.
MoHATE 06 3N1EeKTPOIN3E pacmniaBoB 1
pacTBOPOB COEN

13

KoHTponbHas paboTa no pasgeny
«TeopeTnyYecKne 0CHOBbI XUMUN»

14

MeTansbl, UX NON0XeHUe B Mepnoanyeckoi
CUCTEME XMMUYECKMX 3neMeHToB [. U.
MeHgeneesa 1 0CO6EHHOCTM CTPOEHMS
aTomMoB. O6LMe (hr3nyecKme CBOMCTBA
MeTanoB

15

Cnnasbl METaNN0B. SNEKTPOXUMUYECKNIA psg




Hal'lpﬂ)l(eHVIVI MEeTanNoB

16

XVMUYECKNE CBONCTBA BAXKHEMLLNX METa/I/1I0B
(HaTpuiA, Kania, KanbLUuiA, MarHui,
aNIFOMUHKIA) N X COeAVHEHNIA

17

XMMMYeCKme CBOMCTBA XpoMa, Meaun 1 nx
COEANHEHWI

18

XMMmnYecKme CBOMCTBA LMHKA, XXenesa n nx
COEANHEHWI

19

MpakTnyeckas pabota Ne 2. "PelueHne
3KCNepuMeHTa/IbHbIX 3a4a4 Mo TeMe
«MeTannbi»"

20

21

HemeTannbl, X Nonoxexue B Meprnognueckoit
cMUCTEME XMMUYECKUMX anemeHToB [. U.
MeHeneeBa n 0CO6eHHOCTN CTPOEHUSI aTOMOB

dun3myeckme CBOMCTBA HEMETA/IOB.
AnnoTponua HemeTannos (Ha npumMepe
Kncnopoaa, cepsl, hocqopa 1 yrnepoaa)

22

XMMMYecKme CBOMCTBA ranoreHoB, Cepbl 1 UX
COEANHEHWI

23

Xunmnyeckue CBOCTBa a3oTa, ocodpa 1 nx
COeANHEHWI

24

XVIMUYeCKMe CBOICTBA YrNiepoaa, KpeMHUSA 1
NX COeVHEHNIA

25

IMprYMeHeHNe BaXKHENLLNX HEMETaIIOB N X
COEANHEHWI

26

O606LLEeHNEe 1 cucTeEMaTM3aLNA 3HAHWIA MO
Teme «HemeTannbl». BbluncneHus no
YPaBHEHUAM XMMUYECKMNX PeakLmii n




TEPMOXMMWNYECKME PACYUETDI

MpakTnyeckas pabota Ne 3. «PeLleHne

27 9KCMNepMMeHTa/IbHbIX 3a4a4 Mo Teme 1
"HemeTannbl'»

)8 KoHTposibHas paboTa no Temam «MeTan/ibi» 1 1
«HemeTanbi»

29 HeopraHunyeckue 1 opraHM4ecKmne KUCIoThbl. 1
HeopraHuyeckue 1 opraHn4eckne 0CHOBaHUSA
AmMdoTepHble HeopraHuyeckume

30 opraHuyeckue coegnHeHus. I"'eHeTUYecKas 1
CBA3b HEOPraHMYyecKux u opraHnYeckmnx
BeLLEeCTB
Ponb XvMuM B 06ecneyveHmnn 3K0N0rM4ecKonm,

31 3HEPreTNYeCKon 1 N1LLEBO 6e30MacHOCTH, 1
pasBUTUN MeULNHbI
MpefcTaBneHns 06 06LWMX HayYHbIX

32 NpYHUMNaX NPOMbILLIEHHOT0 NONYyYeHUA 1
BaOKHEMLLVX BeLlecTs

33 UenioBek B MMpe BeLLECTB U MaTepunasios

34 X1MUA N 300P0BLE YesloBeka

OBLLEE KOJIMYECTBO YACOB IO NMPOIrPAMME 34
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