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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHH Ha YPOBHE CpeIHEro 0011ero o0pazoBanus pa3paboTaHa Ha
ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 o6pa3oBaHuH B
Poccuiickoii ®enepanuu», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUA (enepanbHOit
oOpa3oBaTenbHOM TMporpaMmbl  cpeaHero obmero oo6pazoBanus (POII COO),
NpeacTaBieHHbIX B DenepaibHOM TOCYAapCTBEHHOM 00pa3oBaTelIbHOM CTaHAAapTe
COO, c yuérom Konmenmuu mnpenogaBaHusi y4eOHOTro MpeaMera «XUMHUSD» B
oOpa3oBaTenbHBIX OpraHu3anusax Poccuiickoit @enepanuu, peann3yromux OCHOBHBIC
oOpa3oBaTeNbHbIE MPOTPAMMBI, M OCHOBHBIX TOJIO)KEHUH «CTpaTeruul pa3BUTHS
Bocniutanusi B Poccuiickoit ®enepanuu Ha nepuoxa ao 2025 roxa» (Pacmopsixenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJIOB K pa3pabOTKe MPOTPaMMbI 10 XUMUHM, K OMPEICIICHUIO 00IIeiH
cTpaTernu OOy4eHHs, BOCHUTAHUSA U Pa3BUTUs OOydarOLIMXCS CPEACTBAMH Y4eOHOTrO
npeamera «Xumusi» s 10-11  kmaccoB Ha 6a30BOM  ypOBHE  COCTaBUIIU
koHuentyanbHsle nosokeHuss PI'OC COO o B3aMMOOOYCIOBIEHHOCTH —LEJEH,
COJICpKaHMsl, PE3yJIbTaTOB OOy4YeHHUS UM TpPeOOBAaHUM K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XuMuyeckoe oOpazoBaHueE, MOIy4aeMO€ BBIIYCKHHKaMHU 00I1e00pa30BaTeIbHOM
OpraHu3aliy, SIBISIETCA HEOThEMIJIEMOM 4YacTbhio MX 00pa3oBaHHOCTU. OHO CIIyKHUT
3aBEpPIIAIOIIMM ATAallOM pealu3aldyd Ha COOTBETCTBYIOUIEM €My O0a30BOM YPOBHE
KJIFOUEBBIX LICHHOCTEH, MPUCYIIMX LEIOCTHON CUCTEME XMMUYECKOTr0o 00pa3oBaHus. ITU
LEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
o0miei KyJbTypbl YeNOBEKa, a TaKKe HKOJIOIMUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K
CBOEMY 3JIOPOBbIO U TPUPOAHOM cpene. Peammusyercs xumuueckoe oOpa3zoBaHHE
oOydJarommxcsi Ha YpPOBHE CpeaHEero oOIero oOpa3oBaHUsl CPEICTBAMU Yy4e€OHOTO
npeaMeTa « XUMUs», COJIEp>KaHUE U MOCTPOECHUE KOTOPOTo OMPE/IETIEHBI B IPOrpaMMe 10
XUMHH € YYETOM CHEHU(PUKKA HAYKH XMMHH, €€ 3HAUCHUS B MMO3HAHWU NPUPOIBI U B
MaTepuaJbHOW KHU3HU OOIIECTBa, a TaKXke C y4€TOM OOIIMX IleJie W MPHUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHIE CUCTEMbI CPETHEr0 O0LIEro o0pa3oBaHus B
Poccuiickon denepanum.

XUMHST KaK 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HIpaeT ocoOyl poyib B
COBPEMEHHOW IHUBWIN3AIMH, B CO3aHUHA HOBOM 0a3bl MaTepuaibHON KyJabTypbl. OHa
BHOCHT CBOM BKJIaJ] B GOPMUPOBAHNE PALIMOHAILHOTO HAYYHOTO MBILIJICHUS], B CO3/JTaHHE
LEJIOCTHOTO TMPEACTABICHUS 00 OKpYXaloleM MHUpE KaK O €AUMHCTBE NPHUPOAbl U
4yeJioBeKa, KOTopoe (opmupyercs B XMMHUM Ha OCHOBE MOHUMAHHS BEIIECTBEHHOTO
COCTaBa OKPYXAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEKYy CTPOEHUEM BEILIECTB, X
CBOMCTBaMH U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3aUMOJEWUCTBYS C JPYrMMHU €CTECTBEHHBIMM HAayKaMH, XHMHs cTajia
HEOTHEMJIEMOM YacTbl0 MHUPOBOW KYJIbTYpbI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO
TpyJa M JKU3HM Kaxjaoro useHa oOmectBa. CoBpeMeHHas XUMHS KakK Hayka



co3uaTeNbHasl, KaK HayKa BRICOKMX TEXHOJIOTHI HAIpaBJIeHA HA PEIICHUE TI00ATbHBIX
npo0jeM YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPhEBOM, DSHEPTETHUECKOM,
MUIIEBOM, SKOJIOTUYECKON O€30IaCHOCTH U OXPaHBI 370POBBSI.

B cooTBeTcTBUM C OOIIMMHU IEJISIMU U IPUHIIMIIAMU CPETHET0 00IIEro 00pa3oBaHus
conepxkanue mpeamera «Xumus» (10-11 kmaccel, 6a30Bblil ypOBEHb H3Y4YEHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYarOIIUXCS,
HEOOXOMMMYIO WM JUISi BBIPAOOTKHM MHUPOBO33PEHUYECCKUX OPHEHTHPOB, YCIICUITHOTO
BKJIFOYEHUS B )KM3Hb COLIMYMA, MPOJODKEHHST 00pa30BaHUs B Pa3IMYHbIX 00JIACTAX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocrapnsomiuMu ~ npeaMeTa  «XUMUS» — SBIAIOTCS  0a30Bble  KypChl  —
«Opranndeckas xumuss» u «OOm@as W HEOPraHWYECKas XHMHS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu: CHCTEMa
3HAHUM TI0 HEOPraHMYECKOW XMMHUH (C BKIIOYEHHEM 3HAHUW W3 OOIIeH XUMUHU) U
opraHnyeckol xumuu. DOpMUPOBAHHUE [AHHOW CUCTEMbl 3HAHUW TMPU HU3YYECHUU
npeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHMS BCETO MHOT00Opa3us BEIIECTB Ha
OCHOBE OOIIMX NOHSTHI, 3aKOHOB ¥ TEOPUI XUMHH.

Crpyktypa conaepxaHusi KypcoB — «Opranuyeckas xumus» ©u «OOmas u
HEOpraHu4ecKas XuMus» cpopMHUpPOBaHA B IPOrPaMMe IO XUMHUH HA OCHOBE CUCTEMHOTO
NoAX0/Ja K H3Yy4YeHHIO Yy4eOHOro wmarepuaia U OOyCJIOBJIEHA HMCTOPUYECKHU
000CHOBAaHHBIM Pa3BUTHUEM 3HAHUN Ha OMNpPEACIEHHBIX TEOPETUUECKUX YPOBHsIX. Tak, B
Kypce OpraHMYeCcKOW XHMMHH BEIIECTBa PAacCMaTpPUBAIOTCS HAa YPOBHE KJIACCHUYECKOU
TEOPUU CTPOCHUSI OPTaHUYECKUX COECIMHEHUH, a TAKKE HA YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX MPEICTABICHUN O CTpoeHUH BemiecTB. CBeeHns 00 M3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHM — OT YIJIEBOJOPOJOB JIO CIIOXKHBIX OHOJIOTHYECKU
aKTUBHBIX COEOMHEHMU. B Kypce OpraHMdyeckod XUMHUU DOJYYarOT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUsl IMEPBOHAYAJIbHbBIC
MPEACTABICHUS] O XWMHUYECKOW CBS3HM, KJIACCHU(PUKAIMOHHBIX MPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEaKIIUH.

[lon HOBBIM yrjaom 3peHuss B mpeamere «XuMus» 0a30BOTO  YpOBHS
paccMaTpuBaeTCs M3y4YEHHBIH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMUs
TEOPETUUECKHUN MaTepruall U (PaKTOJIOTHYECKUE CBEICHUS O BEIIECTBAX U XUMUYECKON
peaknuu. Tax, B 4acCTHOCTH, B Kypce «OO011ast 1 HeOpraHu4decKast XUMUsD) 00ydaronuMcs
MPEAOCTABISECTCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE MEPUOAMYECKOrO0 3aKOHA C
OOIIEeTEOPETUYECKUX W METOAO0JIOTMYECKUX TO3UIINH, TIy0)Ke MOHSATh HMCTOPUYECKOE
u3MeHeHne (QYHKIUMA HJTOro 3akoHa — OT o00oOmammeil 10 OOBSCHAIOUEH WU
MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NPUMEHEHHHM, a TaKXKE O XMMHUYECKHX PEaKLUHUAX, HUX CYIIHOCTH H
3aKOHOMEPHOCTSAX MpOTEeKaHusl JomnoJiHsgeTcss B Kypcax 10 u 11 kmaccoB snemeHTamu
COZIEpKaHMsl, UMEIOIINMU KyJIbTYPOJOTUYECKUN U MPUKIIAJHON XapakTep. JTU 3HAHUSA
CIIOCOOCTBYIOT IIOHUMAHHIO B3aWUMOCBSI3U XUMHH C IPYTUMHU HayYKaMU, PACKPBIBAIOT €&
pOJIb B TIO3HABATEIHLHOM W TPAKTUYECKOW MESITEIHHOCTH YEJOBEKa, CIOCOOCTBYIOT



BOCITUTAHUIO YBAXKEHHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU W TPAKTUUECKUX
MPWIOKEHUN XUMHUHU, MMOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M
JUYHOCTHO 3HAYMMBIX IpoOJieMaxX, CBSA3aHHBIX C XUMHEH, KPUTHUUECKH OCMBICIUBATH
HH(pOpMAIMIO U IPUMEHSTH €€ JIJI TOTOJHECHHS 3HAHUM, PEIICHUST MHTEUICKTYalbHbIX
U DKCIIEpUMEHTAIBHBIX HCCIEI0BATEIbCKUX 3a7ad. B 1memnom coaepikanue yuyeOHOTo
npeaMeTa «XuMUs» JaHHOTO YPOBHS M3YYCHHS OPHEHTHPOBAHO Ha ()OPMUPOBAHUE Y
O0yYarOIINXCSt MUPOBO33PEHUYECKON OCHOBBI JIJIsl TOHUMAaHUS GUI0CO(DCKUX UACH, TAKUX
KaK: MaTepualibHO€ EIWHCTBO HEOPraHMYECKOI0 W  OpPraHWYecKoro Mwupa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM M CTPOCHHUEM, II03HABaEMOCTh
MPUPOIHBIX SBICHUHN MyTEM DKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUNN MEXTY HOBEIMU
dbakTaMl W TEOPETUYECKUMH MPEANOCHIIKAMHA, OCO3HAHWE POJIM XMUMHH B PEIICHUU
HKOJIOTUYECKUX TPOOJIEM, a TakKe MpoOsieM COEpEeKEeHUsT SHEPreTHYECKUX PECYPCOB,
CBIPbS, CO3/JaHUSI HOBBIX TEXHOJOTUNA U MaTEPHAJIOB.

B mnane pemienus 3a7a4 BOCIIUTAHUS, PA3BUTHUSL U COIMAIM3AIMU OOYYAIOIINXCS
MPUHATHIC TTPOTPAMMOM TI0 XHMHH TTOAXOBI K OMPEICIICHUTO COIEPKAHUS H TTIOCTPOCHUS
nmpeaMeTa TpeaycMaTpUBalOT (OPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUH,
UMEIOIINX 0a30BOE 3HAYCHUE JIJIS PA3TUYHBIX BUJIOB JIECSITEIILHOCTHU: PEIICHUS MPOOIIeM,
MOMCKa, aHalinu3a U 00paboTKH MH(pOpMAITUU, HEOOXOAUMBIX ISl PUOOPETEHUS OMBITA
MPAKTUYECKON M HCCIEAOBATEIbCKOM JEATENBHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B
MO3HAHUY XUMUH.

B nmnpakTuke mnpemnomaBaHWsS XUMHHW KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs, TaK M HAa YPOBHE CpPEJHETro 00Imero oO0pa3oBaHUs, IPH OIPEICICHUH
COJIepKATEIbHOM ~ XapakTEePUCTHKW IeJel UW3Y4YeHHUs TMpeaMeTa HampaBiICHHUEM
MEPBOCTCTICHHOW 3HAYUMOCTH TPAJWIMOHHO TIpW3HAETCS (POopMUpPOBAaHUE OCHOB
XUMUYECKON HayKh KakK oOOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKON
NEATETLHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KylbTyphl. C
METOMYECKOW TOUKH 3PECHUS TAKOM MTOAXO0/I K ONPEACIIEHUIO LETEN N3yUYEHUsI IPEeAMETA
SIBJISICTCSI BIIOJIHE OTIPABJIaHHBIM.

CorJiacHO TaHHOHM TOYKE 3pEHUS TJIABHBIMHU IEIIMHU U3YUICHHS ITPEIMETa « X UMHS»
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIFOTCS:

e (OopMHUPOBAHHE CHCTEMbl XHMHUYCCKHX 3HAHMK KaK BXKHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B OCHOBE KOTOPOM JI€KaT KIFOUEBHIE
NOHATHS, PyHIAMEHTAIbHBIC 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHUE SI3bIKA HAYKH,

YCBOCHUE u IMIOHUMAaHHE CYIIHOCTH JIOCTYITHBIX 00001eHn
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOPUEU UX Pa3BUTHUS U
CTaHOBJICHUS;

e (opMupoBaHue W pa3BUTHE MPEACTABICHWA O HAYYHBIX METOJAX IMO3HAHUS
BEIIECTB U XMUMHUYECKHX pPEaKIHUM, HEOOXOIUMBIX ISl NMPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMUYECKUX SBJICHHUM, UMEIOLIUX MECTO B
MPUPOE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HMU;



e Ppa3BUTHE YMEHHU H CIIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOIEHUEM U
00BSICHEHUEM XUMHUYECKOTO SKCIIEPUMEHTA, COOIOCHNEM TIPABUII 0€301TaCHOTO
oOpaIieHus C BeIeCcTBaMHU.

Hapsiny ¢ aTuM, coaepkaTenbHas XapaKTepUCTHKA IeJeH W 3aaad H3ydeHUs
npeaMeTa B MporpamMMe MO XWMHUU YTOYHEHAa W CKOPPEKTUPOBAaHA B COOTBETCTBUH C
HOBBIMH TPHOPUTETAMH B CHCTEME CpeIHero obmero obOpazoBanus. CeromHs B
NPENOJIaBAaHIH XMMUU B OOJBIICH CTENeHW OTHAETCS MPEANOYTCHUE MPAKTHYECKOU
KOMIIOHEHTE COJIep)KaHusl 00ydeHHUsl, OPUCHTHUPOBAHHON Ha IMOATOTOBKY BBITYCKHUKA
o0I1eo0pa3oBaTeIbHOM  OpPTaHM3AlMM, BIAJCIONIET0 HE HAO0OpOM 3HAaHUH, a
(YHKIIMOHATBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH ¥ YMEHUSIMH aKTUBHOTO
NOJYYCHHS 3HAHUW M TIPUMEHCHUS WX B PEATHHOW JKU3HU ISl PEIICHUS IPAKTUICCKIX
3amad.

B cBsizu ¢ 9TUM NpH WU3y4eHUU mpeaMeTa «XUMHS» JTOMHHUPYIOIIee 3HAYCHHE
nproOpeTaroT TaKKe LEeNU U 3a/1a41, KakK:

amanTanys OOydYarOMIMXCS K YCJIOBUSM JMHAMHUYHO Pa3BUBAIOIICTOCS MUDA,
(dopMHUpOBaHUE UHTEIUICKTYaTbHO PA3BUTOHN JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHITUIO TPAMOTHBIX PEIICHHUI B KOHKPETHBIX
KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BEUIECTBAMU M UX MPUMEHEHHEM;

dopmupoBanre y 00y4aromMXCs KIFOYEBBIX HABBHIKOB (KITFOUEBBIX KOMIETEHITUH),
UMCIOIINX YHUBEPCATbHOE 3HAYCHHE JIJISI PA3JIMYHBIX BUJIOB JIEATCILHOCTH: PEIICHHUS
npoOieM, TMOUCKa, aHaiu3a U o0paboTkH uWHGOpPMAIMU, HEOOXOAUMBIX IS
npruoOpeTeHus OIbITa ACSITEIHLHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B IO3HAHHH
XMMHHU, a TaKXe JUIi OLEHKU C TMO3UIMHA HKOJIOTUYECKOH O€30macHOCTH Xapakrepa
BJIMSIHUSL BEIICCTB M XUMHYECKUX IPOIIECCOB HA OPTaHW3M YEJIOBEKAa U MPHPOTHYIO
cpeny;

pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEW 00yYaronuxcsi: COCOOHOCTH CaMOCTOSITEIbHO TPHOOPETaTh HOBBIC
3HAHUS 10 XUMHH B COOTBETCTBUHU C XM3HCHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BAThH
COBPEMCHHBIC WH(POPMAIIMOHHBIC TEXHOJOTMU JIUIs TIOMCKAa M aHalIu3a YYeOHOH W
HAYYHO-TIONYJISIPHOM WH(POPMAIIMKA XUMUYECKOTO COICPIKAHUS;

dopMupoBaHHEe W pPa3BUTHE Y OOYYAIOMIUXCSI aCCONMATHBHOTO U JIOTUYECKOTO
MBIIUICHUS, Ha0JIOAaTeTLHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPHIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, IPH IUIAHUPOBAHWH W MPOBEIACHUUM XUMHYECKOTO
IKCTIICPUMCHTA,;

BOCIIUTAHWE Y  OOydYammuxcs  YOSKIEHHOCTH B T'YMaHHUCTUYCCKOM
HAMpaBICHHOCTH XWMHUHM, €€ BaXHOH pOJIIM B PEHICHUH TJIO0AIBHBIX MPoOIeM
PAIMOHATFHOTO PHUPOJIOIIOIE30BAHUS, TONOJHEHUS DSHEPreTUYECKHX PECYpCOB U
COXpaHEHHUs TPHUPOJHOTO pPABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIIGHUSI K TPHUPOJE M CBOEMY 3[0POBBIO, a TaKXe MPUOOPETEHHs OIbITa
UCTIOJIb30BaHUS TIOJTYUYCHHBIX 3HAHWUN JJI IPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMHU.



B yueOHOM mnaHe cpemHero ooiiero oOpa3oBaHus MpeAMET «XUMHUSD» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00nactu « EcTecTBEeHHO-HAyUYHBIE TPEAMETHI.

OOmee 4uCIIO YacoB, OTBENEHHBIX ISl M3YYCHHs] XMMHH, Ha 0a30BOM YpPOBHE
cpeaHero obiiero oopa3zoBanus, coctaBisieT 33 yacoB: B 11 kiacce — 33 yaca (1 gac B
HEJISTIIO).



COIAEPKXAHUE OBYUYEHUASA
11 KITACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUUYECKUN 3yeMeHT. AToM. Snpo aroma, H30TONBL. OJEKTPOHHAs O0OJIOYKA.
DHepreTU4ecKue ypoBHH, IOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacrpeeneHus 3JIEKTPOHOB MO OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DnexkTpoHHas KOH(pUTYpalys aTOMOB.

ITepuonnueckut 3akoH u Ilepuoamyeckas cucremMa XUMUYeCKux 3yeMeHTtoB /I, H.
MenpaeneeBa. CBs3b NEPUOAUYECKOrOo 3aKkoHA M l[lepuoanveckol CHUCTEMBI XUMHYECKUX
anemeHToB JI. 1. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XUMHUYECKUX DJIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX U CIIOKHBIX
BEILIECTB IO TPyNIIaM U NMepHoJiaM. 3HaYEHUE MEPUOJUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BUIbI XMMUYECKOW CBSI3M (KOBAJICHTHAS
HETIOJIsIpHAs W TOJIsSIpHAs, HIOHHAs, MeTa/Inueckas ). MexaHnu3Mbl 00pa3oBaHusi KOBAJICHTHOM
XUMUYECKOU CBsI3U (OOMEHHBIN U TOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTS.
DIEKTPOOTPULATENBbHOCTh. CTeneHb OKUCIEHUs. IOHBI: KATHOHBI U aHUOHBI.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJEKYISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA
KPHUCTAJUINYECKON PEIIETKU.

[TonsiTre o nucnepcHbIX cucTeMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPBI. MaccoBas J0J1st
BEIIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coeanHeHuil. HoMeHkiaTypa HeEOpraHMYECKUX
BeniecTB. ['eHeTndeckasi CBSI3b HEOPTraHMYECKUX BEUIECTB, MPUHAICKAIIUX K Pa3IAYHBbIM
KJIaccam.

Xumnueckas peakiusi. Knaccupukaumss XUMHUYECKUX PEaKIMi B HEOPTAaHHMYECKOW U
OpPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U IIPEBPAILCHUS
SHEPIruM MPU XUMUYECKHUX PEAKIIUSX.

CKOpoCTh peakinu, €€ 3aBUCUMOCTb OT pa3InyHbIX (akTopoB. OOpaTHUMBbIE pEaKLUU.
Xumuueckoe paBHoBecue. DaKTOPHI, BIUSIONIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [laTenbe.

Onekrposutuueckas auccornuarus. CyibHbIe U crnadbie deKTpouThl. Cpea BOIHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaibHAasl, IIEJI0YHAs.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUYEHUSI BEUIECTB M MX MPEBPALICHUI: TEMOHCTPALUS
tabmun «Ilepuonnueckas cucrema xumuueckux sneMeHtoB [[. 1. MenpaeneeBa», usydeHue
MOJIeNIe KPUCTALTUYSCKUX PEMIETOK, HAOMIONCHWE W ONMHCAaHUE JEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (Pa3l0XKEHUE MEPOKCUIA BOJAOPOAA B MPUCYTCTBUHU KaTalu3aTopa,
ONPENIEIICHUE CPEIbl PACTBOPOB BEILECTB C MOMOILBI0 YHUBEPCATIBHOIO HHINKATOPA, PEAKLIUN



MOHHOTO 0OMEHa), MPOBEJCHNE MPAKTUYECKON paboThl «BnusHue paznuuHbIX (akTOpoB Ha
CKOpPOCTb XMMHUYECKOU PEAKLIAW.

Pacuérnrlie 3agaun.

Pacyé€Thl Mo ypaBHEHUAM XHMHUYECKUX PEAKIHI, B TOM YHUCJIE TEPMOXUMUUECKUE
pacu€Thl, pacu€Thl C UCIIOIBb30BAHUEM MMOHITHS «MACCOBAs IOJIS BEIIECTBAY.

Heopranuyeckasi xumms

Hemeramnel. Ilonokenue HemeTtauioB B Ilepuoaumdeckoil cUCTEME XHUMHYECKUX
anementoB JI. M. MenneneeBa u 0COOCHHOCTH CTpOCHHS aToMOB. du3nueckue CBONCTBA
HEMETAJIOB. AJUTOTPOTHS HEMETAJIJIOB (Ha IpUMepe KUCIIopoia, cephl, hocdopa u yriieposa).

XWMHUYECKUE CBOMCTBAa BaKHEHIIMX HEMETAJUIOB (TajoreHOB, cephl, a3ora, (ocdopa,
yriepoga W KpPEMHHUSA) U HMX COCIAMHEHUM (OKCHIOB, KHUCIOPOJCOAEPKAIINX KHUCIOT,
BOJIOPOJIHBIX COCIMHEHUN ).

[IpuMeHeHnEe BaXXKHENUIINX HEMETAJIOB U UX COCAUHECHUM.

Mertamnsl. [lonoxxenne MmetamuioB B [lepuoanyeckoit cuCTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. Menpaeneera. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OO1iue
¢usnueckue cBoricTBa MeTaiioB. CIIaBbl METAJUIOB. DJIEKTPOXUMUYECKHUU PsiJi HAPSKEHUN
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX META/UIOB (HAaTpWii, Kajauid, KajabliMi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

OO61rue crnocoObl MoayueHus: MeTauioB. [[pumeHeHre MeTamioB B ObITY U TEXHUKE.

OKCEepUMEHTAIbHbIE METOAbl M3YUYCHHMS BEIIECTB W HX MPEBpALCHUN: H3YYCHUE
KOJUISKIIMU «MeTallIbl ¥ CIUIaBbl», O0Opa3lOB HEMETAJJIOB, PCIICHHE SKCIECPHUMEHTATbHBIX
3a/7a4, HAONIOACHWE ©W ONHUCAHHE JACMOHCTPAIMOHHBIX U  JJA0OPATOPHBIX  OIBITOB
(B3auMoeiicTBHE TUJIPOKCHU/IA AIFOMUHUS C PACTBOPAMH KUCIIOT U IIEJI0Yeh, KaUeCTBEHHbIC
peaKlMK Ha KaTUOHBI METAILIIOB).

Pacuérnbie 3amaun.

Pacuétel Maccel BemecTBa MM 00BbEMA ra3oB MO W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEaKIMK BEIIECTB, pacuEThl MacChl (00bEMa,
KOJINUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XHUMHSA U KH3Hb

Ponp xumum B oOeClEUYCHHMM OKOJOTHYECKOH, DHEPreTHYSCKOM H  IHUIICBOM
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHsATHE O HAyYHBIX METOaX MO3HAHHS BEUIECTB U
XAMUYECKUX PEAKIIUAM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYyYEeHUS
BaKHEHUIIINX BEIICCTB.

UenoBek B MHUpPE BEIIECTB M MATEPHUATIOB: BAXKHEWIIME CTPOUTEIbHBIE MaTEpPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTEpUaJIbl, KPAaCKH, CTEKJIO, KEpAMUKA, MATEPHUAJbl ISl SJECKTPOHUKH,
HaHOMAaTepHuaJibl, OPraHUYECKUE U MUHEPaIbHbIE YI00pEHUSI.

XuUMHUSI ¥ 370pOBbE YEJIOBEKA: IpaBUjia MCHOJIb30BaHUS JICKAPCTBEHHBIX IPENApPATOB,
npaBuiia 6€30MacHOTO UCIIOIB30BAHUS MTPENAPATOB OBITOBON XMMUU B TIOBCEAHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.



Peanu3anus MeXIpeIMETHBIX CBSI3eH PU U3yUYEHUHU OOIIeH U HEOPraHUYeCKOW XUMHUU B
11 xnacce oOCyIIECTBISETCA 4YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAY4YHbBIX
NOHATUM, TAaK W IOHATUM, SBISIOIIMUXCA CUCTEMHBIMU JUISI OTHENBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmiue ecTecTBEHHO-HAyYHbIC TMOHITHS: HAy4YHBIM (DakT, TUIOTE3a, 3aKOH, TEOpus,
aHalu3, CHHTE3, KilaccupuKaluusg, TMEepUOAUYHOCTh, HAOMIOACHHE, OKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusnka: MaTepus, SHEprus, Macca, aTtoM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIIL,
paZ0aKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb, BELLIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, PU3NUCCKUE BEIIMYMHBI U €IUHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kineTrka, opraHu3M, SKOcUcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpasbl, FOPHbIE TIOPOJIbL, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus:  XHUMHYECKass  MPOMBINIIEHHOCTb,  METAJULyprus,  IMPOU3BOACTBO
CTPOUTENBHBIX MaTepraJIoB, CEIBCKOXO3MCTBEHHOE ITPOU3BOJICTBO, NUIIEBast
MIPOMBIIUIEHHOCTh, (apMaleBTUYECKasi MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
IIpEnapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, JJIEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOITPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOEHUS O0y4aroUUMUCS
MIPOrpaMM CpeHEro 00IIero 00pa3oBaHusl (TUYHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM).
Hayuyno-mMeToanueckoil OCHOBOW Ui pa3pabOTKW TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IIPOrpamMM CpeTHEro 00IIEero 00pa30BaHus SABISETCS CUCTEMHO-AEATEIbHOCTHBIN OIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpPE JUYHOCTHBIX
pe3yJIbTaTOB OCBOECHMS IpenMeTa «XUMHUS» Ha YPOBHE CpelHEro oOmiero oOpa3zoBaHUs
BBIJICJICHBI CJIEIYIOLIUE COCTABIISIFOLIUE:

OCO3HaHHE OOYYaIOIIUMUCS POCCUUCKON T'PakKJIaHCKON MJEHTUYHOCTH — TOTOBHOCTU K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEICIICHHIO;

HaJINYME MOTUBALUU K OOyUEHHUIO;

L[EJICHAIIPABJIIEHHOE PA3BUTUE BHYTPEHHUX YOEkKIACHUN JIMYHOCTH HA OCHOBE KIIFOYEBBIX
LEHHOCTEN U UICTOPUYECKUX TPAAUIUI 0a30BOI HAYKH XUMUU;

TOTOBHOCTB U CIIOCOOHOCTh OOYYalOLIUXCsl PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, HPUCYIIMMH LEJIOCTHOW CUCTEME XHMHYECKOIO
o0pa3oBaHus;

HaJU4Khe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTABUThH LIETU U
CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMera «XHMHs» JOCTHTalOTCsl B €IUHCTBE
yueOHOM M BOCHUTATENBbHOM JIE€ATENbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMM W WJE€ATAMU POCCUHCKOIO
IPaXKJAHCKOTO OOLIECTBA, MPUHATHIMU B OOIIECTBE HOpPMaMU M MpaBUJaMU TOBEICHHS,
CIOCOOCTBYIOLIMMHU MPOIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOI'O CTAHOBJICHHUSI
JMYHOCTH 00YYArOIIHUXCSI.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHUS MpeAMETa « XUMHUD OTPakaroT CPOPMUPOBAHHOCTD
OTbITa TO3HABATEPHOM M NPAKTUYECKOM MAEATETbHOCTH OOYYaIOIIMXCS MO peatu3aliu
MIPUHATHIX B 00I1I€CTBE LIEHHOCTEN, B TOM YMCJIE B YACTH:

1) rpa:KaaHCKOTr0 BOCIIUTAHMSA!

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPAaB M 00S3aHHOCTEH, YBaKCHHUSI
K 3aKOHY U [IPAaBONOPAJIKY;

NPEICTaBICHUS O COLMAIbHBIX HOPMAaxX M MPAaBWIIAX MEXIMYHOCTHBIX OTHOILIECHWUHA B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMU I€ITEIbHOCTH MTPHU CO3/JaHUU YUEOHBIX ITPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIIOJHEHUH XUMHUYECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHS], JIOTUKY U apPTYMEHTBI APYTUX
U aHAJIM3€ PA3JIMYHBIX BUJOB yU€OHOM E€ATETbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUA:



LIEHHOCTHOIO OTHOIIEHHS K HCTOPHUYECKOMY M HAyYHOMY HACJIEIHUI0 OTEYECTBEHHOMU
XUMUH;

yBaXKEHUsSI K MPOLIeCCy TBOPYECTBAa B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JIOCTHXKEHHSI HAYKU €CTh Pe3yibTaT JUIMTENIbHBIX HAOIIOACHUH,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB, IOCTOSTHHOT'O TPyAa YYEHBIX U IPAKTUKOB;

MHTEpECa W I[I03HABaTEIbHBIX MOTHMBOB B IIOJYYEHUHM M TOCIEAYIOIIEM aHaju3e
uH(pOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLICHMBAaTh CHUTYallMH, CBSI3AHHBIE C XWUMHUYECKHUMH SIBJICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJACHUE M IOCTYNKHA CBOMX TOBAapHUIIEH € NMO3ULUN
HPaBCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX OCTYIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MMOHUMAaHUsI LEHHOCTEW 3J0pOBOro M Oe30macHOro odpasza KU3HH, HEOOXOAMMOCTU
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOroIeHNs TpaBUil 6€30IacHOr0 OOpAaIlEHUs] ¢ BEIIECTBAMU B OBITY, IIOBCEIHEBHOMN
KU3HU U B TPYJIOBOH I€STEIILHOCTH;

MOHUMAaHUSl LIEHHOCTU MpaBWJ HMHIWBUAYAJIbHOTO W KOJUIEKTUBHOIO O€30MacHOro
MIOBEJEHUS B CUTYALUAX, YTPOXKAOLIUX 310POBBIO U )KU3HU JTHOAEH;

OCO3HaHUS MOCJIEACTBUNA M HENPUATHUS BPEIHBbIX MPUBBIYEK (YMOTpEOICHUs alKOTOJI,
HapKOTHKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Yy4€OHO-MCCIIEIOBATEIbCKON JIESITEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEIICHWH IPAKTHYECKUX 3a7a4 COLMAJIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHHUIO Mpodeccuil pa3iuyHoro poaa, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYyLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUIYaJbHOM TPAaeKTOPUH 0Opa3oBaHus,
Oynyiel npodeccuu U peanu3ai COOCTBEHHBIX )KM3HEHHBIX TUIAHOB € YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, THTEPECOB U MOTPEOHOCTEHN 00I111eCTBa;

6) IKOJIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTMYECKH 11€7IECO00Pa3HOT0 OTHOIICHUS K IPUPO/IE, KaK HICTOYHHKY CYIIIECTBOBAHUS
’KHU3HHU Ha 3eMiie;

NOHUMAaHUS rI100aIbHOT0 XapaKTepa IKOJIOTMUYECKUX TPOOIIeM, BAUSHUS IKOHOMUYECKHUX
IPOLIECCOB HA COCTOSTHUE NMPUPOJIHON U COLUUAIBHOU CPEJIbI;

OCO3HaHUs HEOOXOIMMOCTH UCTIONIB30BAHMS TOCTHKEHUN XUMHH JIJIS1 PEILIEHHUS BOIIPOCOB
pPaMOHAIIBHOIO MPUPOIONOJIB30BAHMS;



AKTUBHOI'O HENPUATHSA JEUCTBHUM, NPUHOCIIIUX BPEZ OKPYKAIOLIEW NPUPOJHON Cpene,
YMEHUS IPOTHO3UPOBATH HEOJIArOMPUSATHBIE IKOJIOTMYECKUE MTOCIEICTBUS TPEANPUHUMAEMBIX
JNIEVUCTBUU U TIPEIOTBPAILIATH UX;

HAJIMYXsl Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, KOJOTHYECKOW KYJBTYpHI, OIBITA
NEATEIIBHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH, YMEHMS PYKOBOJCTBOBATbCA WMHU B
MT0O3HABATEJIbHOM, KOMMYHUKATHUBHOW M COLMAIBHOW MPAKTHKE, CIHOCOOHOCTH M YMEHHS
aKTUBHO NPOTUBOCTOSATH UJEOJIOTUU XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKHU;

MMOHUMAaHUs CHeU(UKN XUMUU KaK HAyKd, OCO3HaHHUS €€ ponu B (HOPMHUPOBAHUHU
palOHAIBHOIO HAYYHOT'O  MBIIUICHUS, CO3/JaHUU  LEJIOCTHOTO TMPEACTaBICHUA 00
OKpYKAIOLIEM MHpE KaK O €IUHCTBE IIPUPOABI M 4YEJIOBEKAa, B IIO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHu Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOEXKJIEHHOCTU B O0COOOW 3HAYMMOCTH XMMHH JJII COBPEMEHHOW LMBWIM3ALUU: B €€
I'YMaHHCTHYECKOW HAIpaBJIE€HHOCTH U BaXKHOW POJIM B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHOU
KYJbTYpBbI, pELICHUH TT100aIbHBIX MPOOJIEM YCTONUYUBOIO PA3BUTHUS YEIOBEUECTBA — CHIPHEBO,
HSHEPreTUUECKON, MUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PAa3BUTUU MEIULUHBL,
0o0ecreyeHnn YCIOBUM YCIEIIHOTO TPyAa U IKOJOTMYECKH KOM(MOPTHOM >KM3HU KaXAO0TO
yJieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: IIOHMMAaHUSA CYIIHOCTH METOJOB IIO3HAHMA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, ClIOCOOHOCTHU UCIIOJIb30BATH MOTyYaeMble 3HAHUS 1TIs1
aHaJln3a U OOBSCHEHUS SBJICHUN OKPY)KAIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHU,
YMEHUS JeaTh OOOCHOBAaHHBIE 3aKJIOUECHHS HAa OCHOBE HAay4HbIX (PAKTOB M HMMEHOUIUXCS
JAHHBIX C LENBIO MMOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKHE 3HAHUS [UIsl PEIICHUs
po0JieM B peasIbHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpeCca K O3HAHUIO U UCCIIEN0BATEIBbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAaHUM IO XHMHHM B COOTBETCTBHUHM C YKW3HEHHBIMU
MOTPEOHOCTIMU;

WHTEepeca K OCOOCHHOCTAM TpyAa B pPa3dudHbIX cdepax mnpodhecCruoHaATbHON
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHbie pe3yabTaTbl OCBOCHHS Y4eOHOTo mpenMera «XUMHs Ha YpOBHE
cpelHero oo1ero oopa3oBaHus BKIOYAIOT:

3HaUYUMBbIE IS (DOPMUPOBAHUS MHUPOBO33PEHUS OOYUAOMIMXCS MEXKAUCIUILUIMHAPHBIE
(MexXnpeaMeTHble) OOIIeHAYYHbIE MOHATHS, OTPAKAIOIIME LEIOCTHOCTh HAYYHOW KapTHUHBI
MUpa U CHeHU(PHUKY METOJOB MO3HAHMSA, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Mmarepus,
BEIIIECTBO, JHEPTHs, SBJICHHE, IPOLIECC, CHUCTEMAa, HAy4YHbIM (akT, MPHUHIMI, THUIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, MCCIEeIOBaHNEe, HAOIIOIeHNEe, N3MEPEHUE, IKCIICPUMEHT |
IpyTHe);

yHUBEpCAJIbHBIC  y4eOHBbIE  JeHCcTBUS  (TMO3HaBaTelIbHBIE,  KOMMYHHUKATHUBHBIC,
peryJaTHBHBIE), obOecneuuBaronme QGopMHUpoBaHUE (QYHKIIMOHAIBHOW TPAMOTHOCTH H
COIMATBHON KOMITETCHIIUHA 00YJarONuXCs;

CIIOCOOHOCTh ~ OOYYalOIIUXCA  MCIOJIb30BaTh  OCBOCHHBIE  MEXIUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHHBEpCajbHble y4eOHBbIC ACHCTBHS B IO3HABATEIBHON U
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMH YUE€OHBIMU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JICHCTBUSMU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO (HOPMYJIMPOBaTh M aKTyaJIUu3HpOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTIpeNEeNATh IENH JEATCTLHOCTH, 3a7aBas MapamMeTpbl U KPUTEPHH HX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl ICITEILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh MPU OCBOSCHUM 3HAHUN TPHUEMBI JIOTMUECKOTO MBIIUICHUS — BBIJICIATH
XapaKTepHble TIPU3HAKW TIOHATHMM HM YCTaHABIMBAaTh MX B3aWMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIHE MTOHATHS JUTsI OOBSICHEHUS OTACIBHBIX (DAKTOB M SBJICHUIA;

BBIOMpATh OCHOBAHUS W KPHUTEPUU I KIAacCU(PHUKAIMKA BEMIECTB M XWMHUYECKHX
pEaKLNi;

yCTaHABJIMBATh MMPUYNHHO-CJICACTBCHHBIC CBSI3H MEXKy U3y9acMbIMU SBICHUSMU,

CTPOHTH JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JCIyKTHBHBIC, I10 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMAaTPUBACMBIX SBJICHHSIX, (DOPMYIUPOBATH
BBIBOJIBI M 3aKTIOUCHUS,

IIPUMEHSTH B MPOIIecCce TTO3HAHMS, UCTIOIb3YEMbIe B XUMUHU CUMBOJINYECKHE (3HAKOBHIC)
MOJIEIH, TPeoOpa3OBBIBATh MOJICIbHBIE TPEACTABICHUS — XUMHYECKUM 3HAK (CHMBOJ)
aJIeMEHTa, XUMU4ecKas (popmysia, ypaBHCHHE XUMUYICCKON peaKIIuu — P PEIICHUN YICOHBIX
MTO3HABATEIIBHBIX M MIPAKTUYCCKUX 3aJ1a4, TPUMEHSITh Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHSI
JUTSI BBISIBJICHHS XapaKTEPHBIX MMPU3HAKOB M3yYaeMbIX BEIIECCTB U XUMHUCCKUX PEAKITHM.

2) 6a3oBbIe McCIeA0BaTEILCKHE AeiiCTBYS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopMyIMpoBaTh IEIM M 3aJa4d  HCCIICOBAHUSA, WCIOJIb30BaTh ITOCTaBJICHHBIC |
CaMOCTOSTEIIEHO CPOPMYIIMPOBAHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA TTO3HAHUS U OCHOBBI
TSt POPMHUPOBAHUS THIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIIQZICTh HABBIKAMU CaMOCTOSTEILHOTO TUIAHHPOBAHUS W TIPOBEICHUS YICHHUYCCKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBaThH yMEHHS  HAOMIOAaTh 3a  XOJOM  IpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0OOOIIEHHS U BBIBOIBI
OTHOCHUTEJIHHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEAOBAHMUS, COCTABIISATh 000OCHOBAHHBIN OTUET
0 MPOJIeNIaHHOM paboTe;



NpUOOpPETaTh OMBIT YYEHWYECKOW HCCIIENOBATENIbCKON M TMPOEKTHOM MAEATEeIbHOCTH,
MPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TMOWCKY METOJOB pPELICHHS
NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHbIX METO/IOB IT03HAHHS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHHKAX HWHGOpManuu (HAyIHO-TIOMYJIsIpHAs
JaUTepaTypa XHMHUYECKOTO COJEp>KaHUs, CIpaBOYHbIe MmocoOus, pecypcbl HHTepHeTa),
aHAJIM3UPOBaTh MH(POPMALMIO PA3IUYHBIX BUAOB M (OPM MpPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTH;

(opMyIupOBaTh 3aMpPOChl U MPUMEHATH PA3IUYHbIE METOABI IPU MOMCKE U OTOOpE
uH(pOpMali, HEOOXOAUMOM /JIsl BBIMOJIHEHNUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUTIA;

pUOOPETATH OIBIT UCIOJIB30BAHMS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBbHYIO (hOpMY IpeacTaBIeHUs HH(POPMALIUHU (CXEMBI,
rpaduku, AuarpaMMsl, TAOJUIbI, PUCYHKHU U IPYTHUE);

MCIIOJIb30BaTh HAy4YHbIA SI3bIK B KauyeCTBE CPEJACTBAa IMpU padOTe C XHUMHYECKOM
uH(popManuen: TPUMEHATh MEXIpeIMETHbIEe ((PU3NYEeCKHEe W MaTEMaTUYECKHUE) 3HAKU H
CUMBOJIBI, (hOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISIIHOCTH.

OByajieHue YHHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYX AAaE€MOM TEMbI B X0JI€ IUA0ra U/Uil IUCKYCCHH,
BBICKA3bIBaTh HJAEH, (GOPMYJIHUPOBATh CBOU NPEIJIOKEHUS OTHOCHUTEIBHO BBITIOJHEHHUS
NPEJI0KEHHOM 3a]1a4u;

BBICTYIIaTh C IPE3ECHTALMEN PE3yJIbTaTOB NIO3HABATEIBHON EATEIBbHOCTH, ITOJTYYEHHBIX
CaMOCTOSTEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU MPU BBINOJHEHUHM XHUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIEAOBAHUIO CBOWCTB M3Y4YaeMbIX BEILECTB,
peaiv3alui y4yeOHOro mpoekta U (OpMyIHpPOBaTh BBIBOJBI MO PE3yJibTaTaM NMPOBEAEHHBIX
UCCIIEIOBaHMM MyTEM COTJIaCOBaHMSI MO3ULIMHI B X0/1€ 00CYK/I€HUsI U OOMEHa MHEHUSIMHU.

OByaieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBIISATH CBOIO MO3HABATEIBHYIO AESTEIbHOCTD,
onpenenss e€ Ueau U 3a/ladyd, KOHTPOJIUPOBATh U M0 Mepe HEOOXOAUMOCTH KOPPEKTHUPOBATH
npesiaraéMblii anropuT™ JEHCTBUIM MPHU BHIMOJIHEHUH YY€OHBIX U UCCIIEAOBATEIbCKUX 3a/1a4,
BBIOMpATh Harbosee 3PHEeKTUBHBIN CIOCOO MX PEHICHUS C yUYETOM MOJIYICHHS] HOBBIX 3HAHHM
0 BEIIECTBaX U XMMUYECKUX PEaAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEW JESITENbHOCTH HAa OCHOBE caMOaHalu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

11 KJTACC



[IpenmeTrHbie pe3yabTaThl OCBOEHUS Kypca «OOmas M HeopraHHuYecKas XHUMHsD)
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI: O XHUMHYECKOW COCTaBIIAIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpA, POJUM XUMHUU B MO3HAHUU SIBICHHUN TPHUPOABI, B (HOPMHUPOBAHUU
MBIIUICHUS] U KYJbTYpPbl JTUYHOCTH, €€ (HYHKIIMOHATBFHOW T'PaMOTHOCTH, HEOOXOIUMOM ISt
pEelIeHUs] MPaKTUYECKUX 3a/a4 U HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

BJIQJICHUE CHUCTEMOM XWUMHUUYECKUX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIMOJIATAOIIHE
HOHATHS (XUMHUYECKUH JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTpOHHBIC OPOUTATIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIA OO0BEM, BaJNEHTHOCTH, JJIEKTPOOTPHUIIATENIBHOCTh, CTENEHb
OKHUCJIEHUSl, XHMHYECKas CBsA3b (KOBAJECHTHAs, HMOHHAs, MeETaJuIMYecKas, BOJOpPOJHAas),
KpUCTAJUIMYECKasi pEIIETKa, THUMbl XUMUYECKUX PEaKlUil, pacTBOp, OSIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, FIEKTPOIUTHUECKAS] TUCCOLUUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaKUuu, XUMHYECKOE paBHOBECHE); TEOPUUM U  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKON JHCcoUManuu, nepuoaundeckuii 3akoH [[. WM. MenpaeneeBa, 3akoH
COXpaHEHUsI MAcChl BEILIECTB, 3AKOH COXPAHEHMS U MPEBPAILCHUS SHEPTHH MIPU XUMHYECKUX
peakiusx), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XMUMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE IOHMMAaHUsi MPUYMHHOCTA W CUCTEMHOCTHM XHMHUYECKHUX SIBICHUM,
(baKTOJIOrMYeCKHe CBEJIEHUS O CBOMCTBAX, COCTABE, NOJYYEHUH U 0€30I1aCHOM MCIOJIb30BAHUH
BAKHEUIIMX HEOPTAHUYECKUX BEILIECTB B ObITY U MPAKTUYECKOM JAEATEIBHOCTH YEIOBEKA;

chOPMHUPOBAHHOCTh ~ YMEHUW  BBISIBJISATH  XapakTEpHbIC  TMPU3HAKKA  TOHATHMH,
YCTaHaBJIMBAaTh UX B3aWMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHITHS MPHU ONMUCAHUU
HEOPraHMYECKHUX BEIIECTB U UX NPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI MCHOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUJISl COCTABIICHUS
(GbopMya BEHIECTB M YpPaBHEHUU XUMHUYECKUX PEaKIHUi, CUCTEMATHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHajibHbIC Ha3BaHHUs OTICIbHBIX HCOPTaHHMYECKUX BEIIeCTB (yrapHbIid ras,
YIJIEKUCTIBIN Ta3, aMMHakK, TaliéHasi U3BeCTh, HETalll€Hasi U3BECTh, MUThEBAsA CO/AQ, MMUPUT U
IpyrHe);

c(OPMUPOBAHHOCTh YMEHUW OMNPENENISITh BAJIEHTHOCTh U CTENEHb OKHUCIEHUSA
XUMUYECKUX HJIIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BHJ XHMHUYECKOW CBSI3H
(KoBaJIeHTHas, MOHHAsA, METAJNINYECKas, BOJIOPO/IHAS) B COEMHEHHUSIX, TUI KPUCTAIIIMYECKON
PEIETKM KOHKPETHOrO BeIlleCTBa (aTOMHAasi, MOJICKYJISIpHasi, HMOHHAs, MeTaJulnyecKas),
XapakTep cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM;

c(hOPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKHUX
BELIECTB 110 UX COCTABY K OMPEICIEHHOMY KIIACCy/TPyIIe COeTUHEHHM (ITPOCThIe BEIECTBA —
METaJUThl ¥ HEMETAJUIBI, OKCHJIBI, OCHOBAHUS, KHCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH );

c(OpMUPOBAHHOCTh YMEHUW paCKpbIBaTh CMBICH THepuoandeckoro 3akona J[. M.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO H
IPOTrHOCTUYECKYIO (PYHKIUU;

cOpPMUPOBAHHOCTh yYMEHHMH XapaKTE€pPH30BaTh JJIIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3JIEMEHTOB |—4 neproaoB Ileproanyeckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB /1.



W. Menneneesa, UCIONB3Yys MOHATUS «S-, P-, d-3JIEKTPOHHBIC OPOUTANINY», «IHEPTETHUCCKHE
YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHsSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX
COEMHEHUH IO IepruojaM U rpynnam llepuoandeckoit CuCTeMbl XUMUYECKHUX AJIEMEHTOB /1.
H. Menneneena;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKUC
CBOMCTBAa HEOPTaHMYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMH C IIOMOIIBIO ypaBHEHHIA
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIL;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATh XUMHUUYECKUE PEAKLMU M0 Pa3TUYHBIM
nmpu3HakaM (YUCIIy W COCTaBy pEarupyrollux BEIMIeCTB, TEIIOBOMY 3G (dEKTy peaxiuu,
W3MEHEHHUIO CTEMEHEW OKHUCJIEHHUS AJIEMEHTOB, OOpAaTUMOCTH PEAKIUHU, YYaCTHUIO
KaTaausaTopa);

c(hOPMHUPOBAHHOCTh YMEHHUM COCTABJISITH YPAaBHEHUS PEAKIUN pPa3IWYHBIX THUIIOB,
MOJHBIE U COKpalIEHHBIE YpaBHEHMS pPEaKIMi MOHHOTO OOMEHA, YYWTBHIBAsl YCJIOBHS, MpPU
KOTOPBIX 3TH PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMHU, MOATBEPKAAIONINE KAYECTBEHHBIM
COCTaB PAa3MYHbIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH YMEHUM PACKPBIBATH CYIIIHOCTh OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiMii MOCPEICTBOM COCTABIEHUS JIEKTPOHHOTO OallaHCa 3TUX PeaKIi;

c(hOpMHUPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU PEAKIIH OT
pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero BozaeicTBus (mpunnu Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XUMHUYECKHE MPOIECCHI, JICKAIIHE B
OCHOBE MPOMBIIIICHHOTO MOJYyYE€HUS] CEPHOM KHUCIIOThI, aMMHAKa, a Tak:Ke CHOPMUPOBAHHOCTD
MPEACTABICHU 00 OOIIMX HAYYHBIX MPUHIIUIIAX U KOJOTHUECKUX MPOoOIeMax XUMUIECKOTO
MIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYKMCICHUS C HCIOJb30BAHUEM TMOHSTHUS
«MaccoBasi JI0JIs BEIIEeCTBa B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHUX
peaKIusX, MacChl BEIIECTBA UM 00bEMA ra30B M0 M3BECTHOMY KOJIMUECTBY BEILIECTBA, MAcCe
WM 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TETUIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOATh MTPaBUIIA MOJB30BAHUS XUMUYECKON MOCYA0U U
J1a00paTOPHBIM 000PYIOBAHHUEM, a TAKXKE MPaBUIa OOPAIIICHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU TIO BBITTOJTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHW IIJIAHUPOBATh W BBITIOJHATh XUMHUYECKUH DKCIIEPUMEHT
(pa3noxkeHue MEepOKCHAA BOAOPOJAa B MPUCYTCTBUM KaTalIU3aToOpa, OMPENEICHHE CpPeibl
pPacTBOPOB BEIIECTB C MOMOIIBK) YHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE Pa3IMYHBIX
(akTOpOB HAa CKOPOCTb XMMHUYECKOM peaKIMu, Peaklud MOHHOTrO OOMEHa, KaueCTBEHHbIC
peaknmu Ha cyib(dar-, KapOOHAT- W XJIOPUI-aHWOHBI, HAa KATHOH aMMOHWUS, pelIeHUE
AKCIEPUMEHTANIbHBIX 3a7a4y 1mo TeMam «Metamisy U «Hemertamibl») B COOTBETCTBUU C



MpaBWJIaMd TEXHUKM O€30MacHOCTH MpU OOpalleHHH C BEUIECTBAMU U JIaOOPaTOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YyIbTAThl XUMUYECKOTO JKCIIEpUMEHTa B (popme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX peakiuil W (QOopMynIHpoBaTh BBIBOJBI HAa OCHOBE ATHUX
pE3yNbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHUECKU aHAIM3UPOBATh XUMHUYECKYI0 MH(POpPMAIHIO,
MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB (CpEACTBA MAacCOBOM KOMMYyHUKauuu, MHTEepHET H
JPYTHUX);

c(hOpMHUPOBAHHOCTh YMEHHI COONIOAAaTh MpaBUiia IKOJOTHYECKH I1€1ecO00pa3HOro
NOBEACHUS B OBITY U TPYJOBOM NEATETBHOCTH B IIENSAX COXPAHEHHS CBOETO 370pPOBbS H
OKpY>KaroIen MPUPOIHON Cpefibl, 0CO3HABATH OMACHOCTh BO3ACUCTBUS HA KUBBIE OPTraHU3MBI
oTpeeNnEHHBIX BEIIECTB, MOHMMas cMbIci nokazatens [1/IK, moscHsATs Ha mpuMepax crmocoObI
YMEHBILEHUS U MPEAOTBPAILEHUS UX BPEAHOTIO BO3JEHCTBYSI HA OpraHU3M Y€JIOBEKa;

U1 00yYaromMXcsi ¢ OrpaHMYEHHBIMA BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSThH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKUX SBICHUI;,

JUISL CHEMbIX W CIA0OBUIANIMX OOYYaIOIIMXCS: YMEHHE UCIOIb30BaTh peinbedHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins a1 3anucu XUMU4YECKUX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUH
1.1 [ToBTOpEHME 3 1
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.2 u [lepuonnueckas cucTeMa XUMHUYECKUX 1
sneMenToB [. 1. MenneneeBa
13 Crtpoenue BemiecTBa. MHOrooOpasue 3
' BEIIIECTB
1.4 XHUMHUYECKUE PeaKun 5
Hroro no pazneny 12
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertannsl
2.2 Hemeramisl 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pazaen 3. Xumus u :KM3Hb
3.1 XuUMus 1 )KA3Hb 1
Uroro no pazgeny 1




Pa3znea 4. [loBTOpeHue Kypca XuMUM

4.1 [ToBTOpEHME 3
Hroro mo pazaeny 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 33




IHOYPOYHOE IIVTAHUPOBAHUE
11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoTshI

IIpakTnyeckue
padoTsbI

Jara
U3y4YeHHS

DJIEKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpenue. Xumust yrieBogopo10B

[ToBTOpeHue. XuMus KHCIOPOIOCOAEPIKAIIUX U
a30TOCOJIep KAIINX OPTaHUYECKUX BEIIECTB

Bxoanas koHTpoJIbHAs padoTa 1o Teme "Opranudeckas
xumug"

XUMHUYECKUH JIIEMEHT. ATOM. DJIEKTPOHHAs
KoHpurypamnus atoMoB. [lepronndecknii 3aKoH 1
Ilepronnueckas cucTeMa XUMHYECKHUX 3JIEMEHTOB /.
N. Menaeneesa, ux CBsi3b C COBPEMEHHOM TeOpUEH
CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB U UX COCIUHEHUH T10
rpyIIaM U MEPUOIaM.

CTpOCHI/IC BEIlleCTBA. XMMHUUYECKas CBs3b, e€ BUOBI U
MCXAaHU3MBbI O6p830BaHI/I$I. BaJ'ICHTHOCTB,
QJICKTPOOTPHUHIATCIBHOCTD. CrelneHb OKUCIICHUS

[ToHsiTHE O MUCTIEPCHBIX cHcTeMax. IcTHHHBIE U
KOJUIOMTHBIE PacTBOPBI. MaccoBasi 107151 BEIIECTBA B
pactBope

Knaccudukanus u HoOMEHKIIaTypa HEOPraHUYEeCKUX
COeMHEHMH. ['eHeTnYecKas CBsI3b HEOPraHUYECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB




Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHMYECKOM U OpraHM4ecKOi XUMHUHU. 3aKOH
COXPAHEHHUs MACCHI BELIECTB; 3aKOH COXPAaHEHUs U
[IPEBPALLCHNS SJHEPTUU IIPU XUMHUYECKUX PEaKIMIX
CkopocTtb peakiuu. OOpaTumsble peakuy.
XHMMHYECKOE PaBHOBECHE

DnexkTponuTHyeckas quccoruanus. [lonstue o
BOZIOpoAHOM Toka3zatene (PH) pactBopa. Peakuuu
HMOHHOTO 0OMeHa. ['Maponu3 opraHudecKkux u
HEOPraHMYECKUX BEIICCTB

10.

OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
[TonsiTHE 00 IEKTPOIM3E PACIUIABOB U PACTBOPOB
coiel

11.

[ToBTOpenue pazaena "TeopeTnyeckne OCHOBBI XUMUN"

12.

[IpoBepounas pabora no pazaeny «TeopeTnueckue
OCHOBBI XUMHHN»

13.

AHanu3 paboTsl. MeTaibl, UX MOJ0KEHHUE B
[Ieproanueckoii cucreMe XUMHYECKUX 2JIEMEHTOB /1.
W. MenneneeBa 1 0COOEHHOCTH CTPOEHHS AaTOMOB.
OO6mue ¢puznuecKkre CBOMCTBA METANIOB

14.

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUHN PSIT
HanpsHKeHUH METalsIoB

15.

XHUMHUYECKHE CBOMCTBA Ba)KHEHIIINX METAJIIOB
(HaTpuil, Kanui, KaNbIUKA, MAaTHAN, ATFOMUHHAN) ¥ UX
COeIUHEHUU

16.

XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEAUHEHUIN

17.

XuMHUYeCKHe CBOMCTBA IIMHKA, JKeJle3a U UX
COEeIMHEHUI




18.

[IpakTuueckas padora Ne 1. "Pemienne
AKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme «MeTtamib»"

19.

Hewmeramnsl, ux nonoxxenue B [leprnoanueckon
cucteMme xuMmudeckux sneMeHToB J[. 1. MenjeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

20.

®uznyeckue CBOWCTBAa HEMETAIIOB. AJTIOTPONHS
HEMETaJIOB (Ha MpUMepe KUCIOpoaa, cepsl, pochopa
U yTJeposa)

21.

XHUMHUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI U UX
COCIMHEHUN

22.

XHUMHYECKuEe CBOMCTBA a30Ta, hochopa u ux
COCIMHEHUN

23.

XUMUYECKUE CBOWCTBA YTIepoaa, KpEMHUS U UX
COCIMHEHUN

24.

HpI/IMeHeHI/IC BaKHEHIIIMX HEMETAJIJIOB U X
COCHHHGHHﬁ. Brraucnenus 1o YpaBHCHUAM
XUMHUYCCKUX peaKHI/Iﬁ U TCPMOXUMHNYCCKUC paC‘léTH

25.

[TpakTnyeckas padora Ne 2. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33a4 1o Teme "HemeTamnsl"»

26.

0O000111eHrE U CUCTEMAaTU3ALMS 3HAHUI IO TEMaM
"Metauiel" 1 «Hemeramisny.

27.

KontponbHas padoTa mo teMam «MeTauibl» u
«HemeTtamnbn»

28.

AHanu3 KOHTPOJIbHOM paboTel. Heopranuueckue u
opraHuueckue kuciaotel. Heopranmueckue u
OpraHUYeCcKHe OCHOBaHUS

29.

AMoTepHbIe HEOpraHNYECKHE U OpraHUYecKue
coenuHeHus. [ eHeTHueckas cBA3b HEOPraHUYECKUX U
OpPraHMYECKUX BEILIECTB




Poib XxuMuu B 00€CIIEYeHHH KOJIOTHUECKO,

30.| »HepreTHYecKoi M MUIEBON OE30MACHOCTH, PAa3BUTUU 1
MEAMLIMHBI. XUMHUS U YEJIOBEK
31.| TloBropenue kypca xumuu 11 kiacca 1
32.| HtoroBast KOHTpOJIbHAs paboTa 3a Kypc XUMUU
33.| Amnanu3 pabotsl. [logBenenue nToros 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumusi, 10 xkmace/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
1.Pagenkuit A.M. Jlumaktuueckuii Marepuai mmo xumuu 10-11: mocobue mis
yuurens/ A.M.Paneukuii. — M.: [Ipocsemenune, 2003.

2.I'apa H.H. Xumus. KontponbHsie u mpoBepounsie padoTel. 10 — 11 kimaccer /

H.H.I'apa. — dpoda, 2004.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1.http://school-collection.edu.ru/ Equnas koiieKIus mudpoBbIX
00pa3oBaTe/IbHBIX PECYPCOB.

2.http://fipi.ru/ Caiit @enepaibHOT0 HHCTUTYTA NEAATOTHIECKUX H3MEPEHUN






