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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUU Ha YpOBHE CpeIHEr0 o0IIero oopazoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3oBaHuu B
Poccuiickoit deaeparun», TpeOoBaHMM K pe3ysbTaTaM OCBOCHUS (eaepanbHON
oOpa3zoBaTeIbHON mporpaMMbl cpemHero ooOmero obpaszoBanus (POII COO),
npenacraBieHHbIX B DeepabHOM roCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COO, c yuérom Konuenuuu mnpenojaBaHus y4eOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHBIX oOpraHusammsx Poccuiickoit @Denmepanu, peamnu3yrOIIHX
OCHOBHBIE 00pa3oBaTEIbHbIE MPOTrPaMMbl, U OCHOBHBIX MOJIOXKEHU «CTpaTeruu
pasButua BocnuTtanus B Poccumiickon ®denepammu Ha nepuon no 2025 roma»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJIOB K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K OMPEAEICHUI0 O0IIei
CTpaTeru OOy4YeHHs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBAMU
y4yebHoro npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koHnentyanbHeie nosioxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTU IIEJIEH,
coAep)KaHUs, PE3yJbTaTOB OOy4YeHHMS U TpeOOBaHMII K YPOBHIO IIOJTOTOBKH
BBIITYCKHUKOB.

Xumuueckoe 0o0pa3oBaHME, MOJy4aeMO€ BBITYCKHUKAMH 00111€00pa3oBaTeIbHON
OpraHu3alluy, SIBISETCS HEOTHEMIIEMON YacThi0 X 00pa3oBaHHOCTU. OHO CITYKHUT
3aBEPIIAIOIIUM ATANIOM PEAM3aIllMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KITFOUEBBIX [IEHHOCTEH, MPUCYIIUX 1IETOCTHON CUCTEME XUMUYECKOTO 00Pa30BaHUsI.
OTH T1EHHOCTHM KacaroTCsAd IIO3HAHWS 3aKOHOB MPHUPOALI, (popMupoBaHUS
MHPOBO33pEHUS H OOMIeH KyJIbTYphl UYEJOBEKAa, a TaKXKE DKOJOTHYCCKU
000CHOBaHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U IIPUPOTHOM cpene. Peanmmsyercs
XUMHUUYECKoe oOpa3oBaHHWe OOydYalolMXCsd Ha YypOBHE CpeaHero oOIIero
oOpa3oBaHus cpeJcTBaMU ydeOHOro mpeamera «XUMHUS», COACPKAHUE U
MIOCTPOEHUE KOTOPOTO OMPECICHBI B TPOrpaMMe 10 XUMHUH ¢ YUETOM CreruuKu
HAyKW XUMUH, €€ 3HAYeHUs B TMO3HAHUM MPUPOJBI U B MaTEepPUATBHOU >KU3HU
oOIecTBa, a Takxke ¢ y4€ToMm OOIUX IeJeil W MPUHIIUIOB, XapaKTEePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeJHero oomero oobpasoBanus B Poccuiickoit
denepanum.

XUMHSL Kak D3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HWIPAaeT O0COo0yi poJib B
COBPEMEHHOW LUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILICHUS, B
CO3/IaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXaloUIEM MHUPE KaKk O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEIIICCTBEHHOI'0 COCTaBa OKPY XKAIOLIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHbIMM HAayKaMmH, XHMHS CTaja
HEOTHEMJIEMOM YacTbI0O MHUPOBOU KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HallpaBJICHA HA pEUICHUe
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B cooTBeTCTBHY C OOLTMMH IICJIIMU U MPUHIIAIIAMH CPETHETO 00IIero 00pa3oBaHUs
coaepxxanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi ypOBEHb H3YUYCHHS)
OPHCHTUPOBAHO  TMPEUMYIIECTBEHHO HAa  OOMICKYJIBTYPHYH)  IOJTOTOBKY
oOydJaronmmxcs, HEOOXOOUMYI0 WM JJIs  BBIPAOOTKHM  MHPOBO33PEHUYCCKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYCHUS B JKHW3Hb COIMYMa, IPOJIOJDKCHHUS
00pa30BaHMsl B Pa3IMYHBIX 00J1aCTSIX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XHUMHUCH.

CocTaBngromuMu npeameTa « XUuMHUs» ABII0TCS 0a30Bble Kypchl — «Opranuyeckas
xumMus» U «OOmass ¥ HeopraHudeckass XHUMHS», OCHOBHBIM KOMIIOHEHTOM
COJIEp’KaHUSI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHHUM IO
HEOPraHWYEeCKOM XuMHM (C BKIIOYEHHEM 3HAaHMW U3 O0O0IIeld XuMuu) u
OpraHn4eckor Xumuu. POpMHUpPOBAHUE AAHHOM CUCTEMBI 3HAHUU IIPU U3YUECHUU
npeaMera 00ecrnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepkaHuss KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOAXO/Ja K U3Y4YeHHI0 Yy4eOHOro wMarepuaia © OO0yCJIOBIEeHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YypoBHiIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHUH BelecTB. CBelIeHHs 00 U3y4aeMbIX B Kypce BElIeCTBaxX
JAIOTCSl B PA3BUTUU — OT YIJIEBOJAOPOAOB JO CIOXKHBIX OMOJIOTMYECKHA aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYyYarOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pPEaKIIUH.

[Ton HOBBIM yrjoM 3peHHss B npeaMmere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCsi U3YYEHHBI Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmmas u HeopraHuyeckas
XUMUSD» O00yYaroUuMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riy0oke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOIIEH.



Enunag cucrema 3HaHUMKA O BAXKHEMIIMX BEIIECTBAaX, MX COCTABE, CTPOECHUHU,
CBOMCTBAX M NPUMEHEHUH, & TAKKE O XHUMUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAHUS JomoJiHseTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJICpKaHMs, UMECIONIUMHU KYJIbTYPOJOTUUECKUNA M TPUKIAIHOW XapakTep. ITU
3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XMMHUHM C JIPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B TO3HABATEILHON U MPAKTUYECKOMN JEATEIIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAKEHHS K MPOLIECCY TBOPUYECTBA B 00JIACTH TCOPUH
Y IPAKTHYECKUX MPUIOKEHUI XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATH UHPOPMAIIMIO U IPUMEHSATD €€ JUIs TOTIOJTHEHUS 3HAHUH,
PELIEHUS HHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIEN0BATENbCKHUX 3a1a4. B
LEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIIMXCSI MUPOBO33PEHYECKON OCHOBBI
1. TTOHUMaHusl (GUIOCOPCKUX HJIeH, TaKuX KakK: MaTepualibHOE E€IUHCTBO
HEOPTaHUYECKOT0 U OPTaHUYECKOI0 MUPa, 00YCIIOBJICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHUEM, IT03HABAEMOCTh MMPUPOJHBIX ABJICHUM ITyTEM SKCIIEPUMEHTA
U pEHICHUs MPOTUBOPEUYUN MEXKIYy HOBBIMU (PakKTaMU U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKHUX MpoliieM, a
TaKke mpo0eM cOepekeHUs SHEPTETUYECKUX PECYPCOB, ChIPbhS, CO3IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmnane pemieHus 3aa4 BOCIUTAHUS, Pa3BUTUS U COLMAIM3ALUN 00YyYaroIIMXCs
IPUHATBIE MPOTPAaMMON MO XUMHUHM IOJIXOJBI K ONPEICICHUI0 COAEpXKaHUSA M
NOCTPOEHUsI TMpeAMeTa MpeaycMaTpuBaroT (HOPMHUPOBAHHE YHUBEPCAIbHBIX
y4eOHbIX JCMCTBUHM, HUMEIIIMX 0a30BO€ 3HAYEHWE JUIsl PAa3IMYHbIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOJUMBIX JII MPUOOPETEHUS! OMbITa MPAKTUYECKONM M HCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, 3aHUMAIOILIEH BaKHOE MECTO B MO3HAHUM XUMHUHU.

B nmpakrtuke npenoiaBaHus XMMUU Kak Ha YPOBHE OCHOBHOT'O O0IIIET0 0Opa3oBaHus,
TaK M Ha YpPOBHE cpeaHero ooOmero oOpa3oBaHUs, TIPH  OINPEACICHUN
COZCPKATEIIPHOM XapAKTEPUCTUKHU LEJIEH HM3YUYCHUs NPEIMETA HaIPaBICHUEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAIWIMOHHO TpU3HAETCS (OopMHpPOBAaHHWE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTyphl. C
METOAWYECKON TOYKH 3PEHUS TAKOW IOJAXOJ K OIPEHCIECHHUIO LEIEU W3yYEHUS
TIpEeAMETA SABJISECTCSA BIIOJHE OIPABIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHUsI TTIABHBIMU 1EISIMUA U3YyUYECHUS TTpeaMeTa « X UMUS»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

dbopMUpOBAHUE CHUCTEMBbl XMMHMUYECKHUX 3HAHMM KakK BaKHEWIEW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpPA, B OCHOBE KOTOPOHM JIEKAT KIIFOUEBBIE
MOHATUSI, PyHIaMEHTAJIbHbIE 3aKOHBI M TEOPUU XUMUM, OCBOCHHE sI3bIKa HAYKH,



YCBOEHHUE U MOHMMAHUE CYIIHOCTH JOCTYMHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHHUS;

dbopMHupOBaHWEe W Pa3BUTHE TMPEICTABICHUNA O HAYYHBIX METOAAaX ITO3HAHUS
BEIIECTB M XUMHMUYECKUX peakluid, HEOOXOIUMBIX [JIsI MPUOOPETEHUS yMEHUM
OpPUEHTUPOBATHCSI B MUPE BELIECTB U XUMUUYECKUX SIBICHUN, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKOW U OBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAOJIOJACHHEM W
OOBSICHEHUEM XHUMHUYECKOTO JKCIEPUMEHTA, COOJIOJICHHNEM IPaBHI 0€30MacHOTO
oOparieHus ¢ BEIeCTBaMHu.

Hapsimy ¢ aTuM, conep:kaTelbHas XapaKTepUCTUKA LeJied W 3a/ady U3y4YeHUs
peaMeTa B MPOrpaMMe MO0 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TPHUOPUTETAMU B CHUCTEME cpeaHero obmero oOpaszoBanus. CerojHs B
MPENoIaBaHUK XUMUHU B OOJIBIIEH CTEIEHH OTAAETCS MPEANOYTCHUE MPAKTHYECKON
KOMIIOHEHTE  COJACp)KaHUs OO0ydeHHs, OpPUEHTUPOBAHHONW Ha MOJTOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTeIbHON OpraHu3alliy, BIIAJICIONIETO HE HaOOpOM
3HaHUM, a (QYHKIUMOHAJIHLHON TPAMOTHOCTHIO, TO €CTh CIOCOOAMU U YMEHHSIMU
AKTUBHOTIO MOJYYCHUS 3HAHUW U PUMEHEHUS UX B PEATbHOMN KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a]1ay.

B cBs3u ¢ atum IIpu U3YUYCHHUHU IIPpCAMCTA «XUMU» JOMHUHHUPYIOIICC 3HAYCHUC
HpI/IO6pCTaIOT TaKuC ICJIM MU 3a1a4H, KaK:

ajganTanys OOYydYaroIIMXCsl K YCJIOBHSM JWHAMUYHO pa3BUBAIOIIETOCS MUPA,
dbopMuUpOBaHUE  WHTEJUICKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OO0Opa30BaHUI0, COTPYJIHUUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMU M UX
MIPUMEHECHUEM;

(dopMupoBaHre y 00y4arOIUXCsl KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUN),
UMEIOIINX YHUBEpPCAJbHOE 3HAYEHHE [UIsl Pa3IMYHBIX BUIOB JIE€ATEIbHOCTH:
perieHus: nmpodJsieM, MOKCKa, aHaiu3a U 00paboTKM MH(pOpMaIUK, HEOOXOIUMBIX
JUIsL IPUOOPETEHHs OMbITa ACSTENbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B
MO3HAHUU XMUMUH, a TAKXKE ISl OUEHKH C MO3ULUNA HKOJIOTMYECKON 0€30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M YelOBEKa U

IPUPOAHYIO CpENy;

pa3BUTHE TIO3HABATCILHBIX HWHTEPECOB, WHTEIUICKTYaJIbHBIX ¥ TBOPYECKHX
CIIOCOOHOCTEH 00yUJarOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTUU I MOMCKA M aHalin3a Y4eOHOH u
HAYYHO-TTOMYJIAPHON HH(POPMAIIMK XUMHUYECKOT'O COJICPIKAHNUS;



dbopMUpOBaHUE W Pa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIOaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJIUMBI, B YaCTHOCTH, IPH IUIAHUPOBAHUU W MPOBEACHUN XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTAHUC Y O6y‘13,IOHlPIXCSI Y6C)I(I[éHHOCTI/I B FYMaHHCTquCKOﬁ HaIIPpaBJICHHOCTH
XUMHU, €€ BaXHOU PO B PCHICHUU II100aJIbHBIX HpO6JI€M paduOHAJIBHOTI'O
MMpUPOAOIIOJIb30BAHNA, IIOIIOJHCHHA OHCPICTHUYCCKHUX PECYPCOB U COXPAHCHUA
MMPpUPOAHOTO PABHOBCCHA, OCO3HAHUA HCO6XOI[I/IMOCTI/I 6epe)KHOFO OTHOIICHHUSA K
npupoac u CBOCMY 3I0POBBIO, a TAKIKC HpI/I06peT€HI/IH OIIbITa HCIIOJIb30BAaHHA
IMOJIy4YCHHBIX 3HAHUU JJI IIPUHATHA T'PaMOTHBIX pCIHCHI/Iﬁ B CUTyalusaX, CBA3aHHBIX
C XUMHMYCCKHUMU SABJICHUSIMU.

B y‘-IC6HOM IIaHC CPCAHCTO O6H16FO 06p330BaHI/IH npcameT «XHuMHS» 0a30BOr0
YPOBHA BXOAHUT B COCTaB HpGHMGTHOﬁ obOacTu «ECTGCTBGHHO-H&Y‘IHBIG
NpCaAMCTbD).

OO0miee 4MCIO 4YacoB, OTBEIEHHBIX ISl U3YYEHUs] XUMHUHU, HA 0a30BOM YpOBHE
cpeaHero oodiiero oopa3zoBanus, coctaBiseT 68 yacoB: B 10 kinacce — 34 yaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 gac B Hefenio).

COJEPKXAHUE OBYUYEHUA

10 KVIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[Ipenmer opraHmyeckom XUMHM: €€ BO3HMKHOBEHHE, PA3BUTHME WU 3HAUYCHUE B
MOJyYEHUH HOBBIX BELIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHbBIE MTOI0keHUsA. CTPYKTypHBIE (DOPMYJIBI
OpPraHMYeCKUX BewecTB. [ omosorus, wuzomepus. XHUMHYECKas CBSI3b B
OPraHUYECKUX COECAUHEHUSAX — OMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kiaccupukauMy oOpraHudeckux BemlecTtB. HomenkiaTtypa
OpraHMYeCKUX COEIUHEHUN (CUCTEeMaTHyecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.



OKCTHIepUMEHTAIbHBIE METOAbl H3Y4YCHHs] BEHIECTB M WX MPEBpaIlleHUN:
O3HAKOMJIEHHUE ¢ 00pa3IiaMu OPraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAONIONCHHWE M OIMHCAaHUE
JEMOHCTPAIIMOHHBIX ONBITOB [0 TPEBPAMICHUIO OPTaHWMYECKUX BEIICCTB TIPH
HarpeBaHuM (IUIaBJIeHNE, OOyTIIMBAHUE U TOPEHUE).

YriaeBoaopoanl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — NpOoCTeuIlne
MPEACTaBUTEIIA AJIKAaHOB: (M3MYECKUE W XUMHUYECKHE CBOWMCTBA (peaKIuu
3aMelIeHUs U TOPEHUs), HAXOXKICHUE B IPUPO/IC, TOTYyUYCHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHHC, TOMOJIOTHYECKUM pAA. OTUIIEH U IMPOIMHUJICH —
HpOCTGI?IIHHG IMpCaACTAaBUTCIIN AJIKCHOB!: (bI/IBI/ILIeCKI/IC U XHMHYECKHE CBOMCTBa
(peaKHI/II/I TnApupoOBaHuA, TAJIOICHHUPOBAHUA, THUApAaTalliHd, OKHCJICHHUA U
HOHHMCpHBaHI/II/I), IMOJIYUYCHHC U IIPUMCHCHHC.

Ankaauensl: OytamueH-1,3 u wmetunOyrtanuen-1,3: cTpoeHue, BaKHEUIIME
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusaiuu). [logydeHre CUHTETHYECKOIo
Kay4yKa U PE3UHBL.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, FOMOJIOTMUECKUN psiA. ALIETUIEH —
OpOCTEHIINNA NpEeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (U3MUeckue u
XUMUYECKHE CBOMCTBA (pEakLUMK T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyUYEHNUE U TPUMEHEHHE.

Apensl. bensoi: coctas, ctpoeHue, puzndeckue 1 XUMUIECKHE CBOMCTBA (peakiiuu
raJIOr€HUPOBAHMSI M HUTPOBAHUS), MOJYYEHHE W mpuMeHeHue. Tolyoll: cocras,
CTpoeHue, (PU3NYECKHe W XUMHUUYECKHE CBOWCTBa (PEaKIMU TaJOTeHUPOBAHUS U
HUTPOBAHMS), TOJYYCHUE W MPUMEHEHHE. TOKCHYHOCTh apeHoB. | eHeTmyeckas
CBSI3b MEXK/1y YIVIEBOAOPOIAMHU, MPUHAIICKAIMMU K Pa3JIMYHbIM KJ1accaM.

[TpupoaHbIE UCTOYHUKU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U OMyTHBIE HEPTSIHBIE
ra3el. Hedgth 1 €€ mpoucxoxnaenue. CrocoObl nepepaboTku HedTU: TIEPETOHKA,
KPEKUHI (TEPMUYECKUN, KaTaIUTUYECKHil), muponu3. IIpoaykTel mepepaboTku
He(TH, UX NPUMEHEHHE B TMPOMBIIUIEHHOCTH M B ObITy. KameHHbI yronp u
IPOAYKTHI €0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMS BEIIECTB M UX [PEBpaLICHUIL:
O3HaKOMJIEHHUE C 00pa3LiaMu I1aCTMAcCC, KayuyyKoB U pe3uHbl, Koyuiekuuu «HedTe»
U «YT0/b», MOAEINPOBAHNE MOJIEKYJ YIVIEBOAOPOJIOB U TaJOr€HONPOU3BOIHBIX,
MPOBEICHHUE NMPAKTUUECKOW pabOThI: MOJyUEHUE ITUIICHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérurle 3a1aun.



Bbluncienuss o ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
HCXOJTHOTO BEIIEeCTBA WM TPOIYKTa PEAKIMH IO W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIU MPOJAYKTOB PEAKIIMH).

Kucaopoacoaep:kaiimue opranaaeckne coeTuHeHHs

[IpenenpHbIe OTHOATOMHBIE CIIUPTHI. METaHOJI U ATaHOJ: CTpOeHUE, (PU3NUECKUE U
XHMHYECKHE CBOMCTBA (PEAKIMHU ¢ aKTUBHBIMHU METaJIJIaMU, TaJOT€HOBOAOPOIaMH,
ropeHue), mnpuMeHeHue. BoaopoaHble CBS3M MEXIYy MOJIEKyJaMU CIIUPTOB.
JlelicTBHE METAHOJIA M 3TAHOJA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbIE€ CIINPTHI. OTUJICHTJINKOJIb U TIIMOCPpUH: CTPOCHHC, (I)I/IBI/I‘IGCKI/IC u
XUMHNYCCKUC CBOMCTBA (B33HMOHCﬁCTBHC CcO mMCJIO0YHBIMHA MCTaJllIaMU,
Ka4CCTBCHHAsA pPCAaKIMUA Ha MHOI'OATOMHBIC CHI/IprI). HGﬁCTBHG Ha OpraHu3m
YCJIOBCKA. HpI/IMCHeHHe TIIMOCpruHa U 3TUJICHIJIUKOJIA.

deHon: CTpOeHNE MOJIEKYJIIbI, PU3NIECKUE U XUMHUECKHUE CBOWCTBA. TOKCHYHOCTD
¢denomna. [Ipumenenue enona.

Anpaeruipl ¥ KeToHbl. DopMabAeTUl, alleTalIbICTHI: CTPOCHUE, PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMM OKUCIECHUS U BOCCTAHOBIICHHUS, KaueCTBEHHBIE
peaKiym), MoJydYeHUE U MPUMEHEHHE.

OOHOOCHOBHBIE TMpeAeNIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAas U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KUCTIOT, peakuus 3Tepuukanun), noayyeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsi KUCIJIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

CrnoxxHble >QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIPOSIN3 CIOKHBIX
s¢upoB. Kupsl. I'maponus xupos. [Ipumenenue >xupoB. buonoruueckas posb
KUPOB.

VYrieBonpl: cocTaB, KiacCU(UKAIMS YIIIEBOJOB (MOHO-, JU- W TOJUCAXApPUIIbI).
['moko3a — mpocTeHIMii MoHOcaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3znueckue U XuMUYECKUe CBOMCTBa (B3aumoeicTue ¢ rugpokcugom meau(ll),
OKHCJICHHE aMMHAYHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpOo’KeHHE TIIIOKO3bI), HAX0XKICHHUE B PUPO/JIC, TIPUMEHEHHE, OMOJIOTHYECKast POJIb.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak HpUponaHble mnoauMmepbl. CTpoeHHME Kpaxmaia u
nenono3bl.  Pu3nueckue U XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

3KCHepI/IMeHTaJ'H>HBIe MCTO/JIbI U3YUCHUA BCUICCTB U UX HpeBpameHI/Iﬁ: IIPpOBCACHUC,
Ha6JIIO)ICHI/I€ N OIIMCaHHUC JACMOHCTPALOMOHHLIX OIIBITOB: TOpPCHUE CIIMPTOB,



KAUeCTBEHHbIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OKUCIEHUE HTaHOJIAa OKCHIIOM
Menu(Il)), MHOrOaTOMHBIX COMPTOB (B3aUMOJCHCTBUE TIUIIEPUHA C TUIPOKCUIOM
Meau(1l)), anpaeruaoB (OKHMCICHHE aMMHAYHBIM pacTBOpoM okcuja cepedpa(l) u
rugpokcugom Menu(Il), B3ammopeilcTBHE KpaxMmalia C HMOJOM), MPOBEICHUE
MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amayn.

Briuncnenns: o ypaBHEHHUIO XMMUYECKOW peakiuu (Macchl, 00bEéMa, KOIMYECTBA
WCXOJTHOTO BEIIEeCTBA WM TPOIYKTa PEAKIMH IO W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIM MPOJAYKTOB PEAKIIIH).

ASOTCOI[Cp}KaHII/IG OpPraHU4CCKUC COCAUHCHUSI.

AMUHOKHUCIIOTH Kak aM(OTepHbIC OpraHudeckue coeauHeHus. DU3UYecKue Hu
XMMHYECKHE CBONCTBA aMHHOKHUCIOT (Ha mpuMepe TiumuHa). buojormdeckoe
3HAYE€HHE aMUHOKUCIIOT. [lenTupl.

benku Kak mOpUpPOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OeiaKkoB. XUMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALlKsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

DKCIepuMeHTAIbHBIC METOAbI M3YUCHHUS BEIISCTB U UX IIPEBPAIICHUI: HA0II0ICHIE
1 OIHCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATypalus OeJIKOB MPH HarpeBaHUH,
[BETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHbIE COeIUHEHNS

OCHOBHBIE TMOHSATUS XUMHUHU BBICOKOMOJEKYJISIPHBIX COEAMHEHHWI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHMsS BEIIECTB M WX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3€U MPU M3YYEHUU OpraHnydeckoil xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOINX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TAK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO01mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBIICHUE, HAYYHBIH (haKT, TUIIOTE3a, 3aKOH,
TEOpHUsS, aHali3, CHHTE3, KIacCH(pHUKAIUA, IEePUOTUIHOCTh, HAOIIOICHHE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

duzuka: MaTtcpusd, SHCPrusia, Macca, aToM, 3JICKTPOH, MOJICKYIJIA, C-)HepFeTI/IIIGCKI/IfI
YPOBCHb, BCIICCTBO, TCJIO, O6’béM, arperaTHoc COCTOJAHUC BCIICCTBA, (I)I/IBI/I‘IGCKI/IC
BCJIMYUHBI 1 CAINHHUIBI UX U3MCPCHUA.

buomorus: xnerka, opraHm3M, Owmocdepa, OOMEH BEIIECTB B OpraHHU3ME,
(doTocuHTE3, OWOJOTMYECKM AaKTHUBHBIC BellecTBa (OCIKH, YTIJIICBOJBI, JKUPHI,
(bepMeHThI).

['eorpadusi: MuHEpadbl, TOPHBIC TMOPOJBI, IOJIE3HBIE HMCKOIAeMbIC, TOILIUBO,
pecypcehl.

TexHomorus: MNUIICBLIC IIPOAYKTBI, OCHOBbI PallMOHAJIbHOI'O IIMTAaHHA, MOIOIIHC
CpCaACTBaA, JICKAPCTBCHHBLIC MW KOCMCTHYCCKHC IIpCliapaTbl, MAaTCpUaJbl K3
HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XHUMHUECKUI 37eMEeHT. ATOM. Sapo aroma, M30TOMbI. DJIEKTpPOHHAs 000JIOYKA.
DHEepreTHYeCKUue YPOBHHU, NOJYPOBHUA. ATOMHBIC OpOHUTANH, S-, P-, O- DIIEMEHTHI.
OcoOeHHOCTH pacnpeesIeHus] JIEKTPOHOB IO OpOMTAIsIM B aTOMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaIusi aTOMOB.

[leprnonnueckuit 3axkoH u llepuoanueckas cucrema xumudeckux amneMeHToB /. U.
MenneneeBa. CBsi3b NEPHOJUYECKOr0 3akoHa U llepmoandeckod CUCTEMBbI
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM M MepUojam.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHue BellecTBa. XMMUYECKas CBSI3b. BUbI XUMUYECKOU CBSI3U (KOBAJICHTHAS
HETOoJISIpHAs W TOJIApHAs, MOHHAsA, MeTaJUIM4ecKkas). MexaHu3Mbl 00pa3oBaHUS
KOBAJIGHTHOM XHWMHUYECKOW CBsi3u (OOMEHHBIH UM JIOHOPHO-aKIIEITOPHBIN).



BO,Z[OpO,Z[HaH CBsI3b. BalIeCHTHOCT®. QHGKTpOOTpI/IIIaTeJIBHOCTL. CreneHb OKMCIICHUS.
MoHbI: KaTUOHBI ¥ AHUOHBI.

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. THUMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCMMOCTH CBOMCTBA
BEILECTB OT TUIA KPUCTAITMYECKON PEIIETKU.

[TonsiTe 0 nucnepcHbIX cucTeMax. ICTUHHBIE U KOJUIOUIHBIE PacTBOPBL. MaccoBas
JIOJIS1 BEMIECTBA B PACTBOPE.

KHaCCI/I(bI/IKaHI/I}I HCOPTaHUYCCKNX CO€HHH€HHﬁ. HOMCHKHaTypa HCOPraHUYCCKUX
BCIICCTB. ['eneTnyeckas CBSI3b HCOPTraHNYCCKHUX BCUICCTB, IIPHUHAMJICKAINNX K
Pa3JINYHbIM KJIaCCaM.

Xumuyeckas peakuus. Knaccudukanuss XuMudeckux peakiuii B HEOpraHu4ecKkon
Y OPraHMYeCKOM XMMHH. 3aKOH COXPaHEHHSI MacChl BENIECTB, 3aKOH COXPAaHECHUS U
MPEBPALICHUS YHEPTUU NP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3iuyHbIX (dakTopoB. OOpaTUMbIe
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipuniun Jle llarense.

OnekTponutuueckas auccouuanus. CuibHble U ciiadble 3aekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAs.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKInu.

OKCMEpUMEHTAIbHBIE METOJIbl M3Yy4YEHHUsT BEIIECTB M WX MPEBpalllCHUN:
neMoHcTpanus tabnui «Ilepuoguyeckas cucrema xuMmuueckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pPa3fioKeHUE MEPOKCU 1A
BOJIOPOJIa B MPUCYTCTBUM KaTaanu3aToOpa, ONPENEICHUE CPEABI PACTBOPOB BEIECTB
C TIOMOIIbI0 YHUBEPCATLHOTO UHIUKATOPA, PEAKIIUU MOHHOTO 0OMEHA), TPOBEICHHE
MPaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaxkum».

PacuéTtHrble 3amaun.

Pacyérel Mo ypaBHEHHSIM XUMHUUYECKUX PEAKIUMK, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacu€Thl, pacu€Thl C KCIIOJIB30BAHUEM MTOHITUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xumusi

Hemeramnel. [lonoxxenue HemeraimnoB B [lepuoamyeckoin cucremMe XUMHUUYECKHUX
sanementoB JI. M. MeHneneeBa u OCOOCHHOCTH CTpOEHHUs aTOMOB. duznueckue



CBOWCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAJIOB (Ha MPUMEpPE KUCIIOPOia, CEphl,
docdopa u yraeposa).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a30Ta,
dbochopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOICPIKAIINX KUCIIOT, BOJOPOIHBIX COCTUHEHUN).

[IprMeHEeHNE Ba)XHENIIMX HEMETAIUIOB U UX COCIMHEHMM.

Meramnel. llonoxenne wmeramnoB B Ilepuogudeckonn cuUCTEME XHMHYECKHX
anemeHToB [I. . MenpneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOume ¢usnueckue cBoiictBa MeramioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUM PsAJT HAIPSHKEHUM METAIIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIITMX METAIJIOB (HATPUM, KaJaui, KaJbI[Uid, MarHHi,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, ME/Ib) U UX COCTUHCHUM.

O6HII/IG CITOCOOBI I[MOJIYUYCHUA MCTAJLJIOB. HpI/IMGHeHI/Ie MCTAJIJIOB B 6I>ITy N TCXHHKC.

DKCNEPUMEHTAIbHBIE METOJIbI U3YUYEHHS BEIIECTB U MX MPEBPALLICHUN: U3yUYCHUE
KoJulekiuu  «MeTtamuibl ¥ CIUIaBbl», O0O0pa3lloB  HEMETAJUIOB,  pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaAOJNIOJIeHWEe M OIUCAaHHE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa WiM 00bEMa Ta30B MO HW3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce MM O0O0BEMY OJIHOTO M3 YYacTBYIOUIMX B pEaKIUH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIU OJTHO
U3 BEIIECTB NUMEET MPUMECH.

X¥MHUA U KU3Hb

Ponpr xumum B oOecHeYeHUH HKOJIOTUYECKOM, HSHEPreTUYECKOW U TMHUIIEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBiernss 00 OOIMMX HAYYHBIX HMPHUHIIAIAX MPOMBIIIICHHOTO IOJYyYCHUS
BaKHEHIIINX BEIIECTB.

YenoBek B MUpE BELIECTB U MAaTEPUAIOB: BAXKHEUIINE CTPOUTEIBHBIE MAaTEPUAIIBL,
KOHCTPYKIIMOHHBIE MAaTEpHUANIbl, KPAacKH, CTEKJIO, KEepaMuKa, MAaTepHallbl s
AIIEKTPOHUKH, HAHOMATepHUasbl, OpPraHUYECKUE U MUHEPAIbHbBIE YI00pEHHUS.



XuMHST M 3J0pOBbE YEJIOBEKA: IIpaBWja MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, IpaBuiIa O€30MaCHOI0 UCIIOIL30BAaHMS IIpernapaToB OLITOBOM XUMHUH B
MOBCEJIHEBHOU KU3HU.

MC)KHpCI[MCTHLIC CBs3H.

Peanuzanuss MeXnpeIMETHBIX CBSI3eM MpU M3y4YeHHH OOIIeH M HEeOpraHU4ecKO
xumMud B 11 Kjmacce OCYIIECTBISIETCS Yepe3 HCIIONIb30BAaHUE KakK OOIIHMX
€CTECTBEHHO-HAYYHBIX MOHATHHI, TaK W MOHSITUH, SBISIOMIUXCS CUCTEMHBIMH JJIs
OT/ICJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

O6HII/IG CCTCCTBCHHO-HAYYHBIC ITOHATHA: Hay‘-IHBIﬁ (1)8,KT, T'UIioTe3a, 3aKOH, TCOPH,
aHaJIn3, CHUHTC3, KJ]aCCI/I(i)I/IKaHI/IH, IMCPpUOANIHOCTD, H&6J’IIOI[CHH€, OKCIICPUMCHT,
MOACIUPOBAHUC, U3MCPCHUC, ABJICHUC.

dusuKa: MaTepus, YHEPIrHus, Macca, aToOM, JICKTPOH, MPOTOH, HEUTPOH, HOH, M30TOII,
PaIUOaKTUBHOCTD, MOJIEKYJIA, SHEPTETHUCCKUN YPOBEHB, BEIIECTBO, TEI0, O0OBEM,
arperaTHO€ COCTOSHHE BeIIEeCTBa, (PU3MYCCKHE BEIMYMHBI M CAUHHIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusi: KJICTKa, OpraHu3mM, 3KOCUCTCMA, 6I/IOC(1)€pa, MAaKpO- U MUKPOSJICMCHTHEI,
BUTaMUHBI, ooMeH BCHICCTB B OPraHu3mMe.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAeMbI€, TOILIMBO,
PECYPCHL.

TexHonorusi: XUMHYECKas IMPOMBIINIJICHHOCTb, MCTAJUIYpIrud, IMIPOHU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03IHCTBEHHOC IMPpOU3BOACTBO, IIMIICBAsA
IIPOMBINIJIICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaﬂ IMPOMBIIIIICHHOCTD, IIPONU3BOJACTBO
KOCMCTHYCCKHUX TIIPCIapaTroB, IMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MAaTcpHalios,
QJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 11O
XUMUHN HA BA30BOM YPOBHE CPEJIHEI'O OBHIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUS O0yJaArOIIIMMUCS
porpamMM CpeaHero o01ero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEIMETHBIM U



npeaMeTHbIM). HayuHo-MeTOau4ecKkoil OCHOBOM Il pa3paObOTKH TUIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHHS IIPOrpaMM CpeaHero oOIero oOpa3oBaHUsS SBIISICTCS
CHUCTEMHO-JISITCIIbBHOCTHBIN ITOXO/I.

B cootBeTrcTBUM C CUCTCMHO-ACATCIIBHOCTHBIM  IIOAXOAOM B  CTPYKTYPC
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMA IIPCAMCTA «XuUMHs» Ha YPOBHC CPCOAHCTO
06HICI‘O O6p8,30BaHI/I5{ BBIACJICHBI CIICAYIOINHUC COCTABJIAIOIIUC!

OCO3HaHHE OOYYAIOIIUMHCS POCCHUMCKOM TpaXAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAEIIEHHUIO;

HaJIM4ucC MOTHBAIIMH K O6y‘ICHHIO;

LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH 06yqa101111/1xc;1 PYKOBOJACTBOBATLCA B cBOEH
ACATCIbHOCTH LCHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IIPUCYIINMHU HGHOCTHOﬁ
CHUCTCMC XUMHUYCCKOI'O 06pa3OBaHHSI;

HaJIM4YKUC IIPaBOCO3HAHUA 9KOJIOTUUECKOM KYJIbTYPbI U CITOCOOHOCTH CTaBUTH Oeian
N CTPOUTD )KU3HCHHBLIC I1JIAHbI.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHUS MpeAMeTa « XUMUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIIMUTATEIHLHOM JAESTEIHHOCTA B COOTBETCTBUH C TYMAaHUCTHYECKUMU,
COIIMOKYJBTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH U  HJeajaMu
POCCHIICKOTO TPa)KTaHCKOTO O0OIIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMHU H
npaBuUjaMH  TOBEJCHUS, CIOCOOCTBYIOIIMMH  TIpOLlECCaM  CaMOTIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YYarOIINXCA.

JIM4HOCTHBIE  pe3yJIbTAaThl  OCBOEHUS  MpeaMeTa  «XUMHUSD»  OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
OOy4Jaronuxcs Mo peaju3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHMUS OOYYAalOLUIMMHUCA CBOMX KOHCTHUTYLIMOHHBIX TpaB U O0Os3aHHOCTEH,
yBa)KEHUs K 3aKOHY U MPABONOPSIKY;

MIPEACTABIICHHS O COIMAIBHBIX HOPMaX U IIPaBUJIaX MEKJIIMIHOCTHBIX OTHOIIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH NESATEILHOCTH MPHU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U TO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;



CHOCOOHOCTH MOHMMATh Y MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIU3€ PA3IUYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHHUSA

OCHHOCTHOI'O OTHOIICHUHA K HCTOPHYCCKOMY )41 HaYy9YHOMY HaCJICOHUIO
OTE€YECTBEHHOM XUMHUH,

YBaXEHUS K TPOIECCYy TBOpPYECTBA B O0OJIACTM TEOPUU H MPAKTUUECKOTO
MIPUMEHECHUSI XUMHH, OCO3HAHHSI TOTO, YTO JOCTHXKCHUS HAYKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSIHHOTO TPYZa YYEHBIX U IIPAKTUKOB;

MHTEpECa U IO3HABATEJIBHBIX MOTHBOB B IIOJYYEHUH WU IOCIEAYIOIIEM AHAIN3E
MH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS,;

CIIOCOOHOCTH OLCHHUBATL CHUTyallluH, CBA3AHHBLIC C XHUMHWYCCKHMMM SABJICHUAMHU, H
IIPUHUMATb OCO3HAHHBLIC PCUICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHEIC
HOPMbI 1 ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U IMTOCTYIIKH CBOHX TOBElpPIHIGfI C HO3HHHﬁ
HPAaBCTBCHHLIX M IIPABOBLIX HOPM K OCO3HAHHC HOC.]'IGI[CTBI/H?I 9THUX ITIOCTYIIKOB;,

4) popmMupoBaHUs KyJIbTYPbI 310POBbSI:

MOHUMAaHUS [IEHHOCTEHN 3I0pOBOT0 M 06€30MacHOro 00pa3a KU3HHU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3MYECKOMY M TCHUXUYECKOMY
310POBBIO;

cOONIOJIeHNsT MpaBwi O€30MacHOro OOpallleHus C BEIIECTBAaMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

IIOHUMAaHUA INCHHOCTHU IIPAaBHUJII MHAWBUAYAJIbHOI'O M KOJUICKTHBHOI'O 0e30macHoro
MOBCJACHM B CUTYAHAX, YTPOKAOIMIUX 3N0POBBIO U JKU3HU J'IIOI(Gﬁ;

OCO3HAHMSI TIOCHEACTBUH W HENPUSITHUS BPEAHBIX MNPUBBIYEK (YHOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B YU4€OHO-UCCIE0BATEILCKOM IEITEIbHOCTH,
OOI1IECTBEHHO T0JIE3HOM, TBOPUECKON U APYTUX BUIAX JACATEILHOCTH;



YCTAHOBKM Ha aKTUBHOE y4YacTHE B PELICHUHU MPAKTUYECKHUX 3a/ad COIMaTIbHOU
HaIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPaKTUIECKOMY U3YyUEHHUIO MPpoQecchii pa3IuiHOTO poaa, B TOM YHCIIEe
Ha OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yibTaTaM TpyAOBOU IeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHAYAJIBHOW TPACKTOPHH 0Opa30BaHUS,
Oynymel nmpodeccuu U peann3aiii COOCTBEHHBIX KU3HCHHBIX TUIAHOB C YUETOM
JMYHOCTHBIX HMHTEPECOB, CIMOCOOHOCTEH K XMMHH, WHTEPECOB M IMOTpEOHOCTEH
00IIIECTBA;

6) K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIeCO00pa3HOro OTHOLIEHUS K NPHUpPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHMMaHHS TJ00albHOTO XapakTepa HSKOJOTMYECKUX MpoOJeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HaHUuA HCO6XOI[I/IMOCTI/I HUCIIOJBb30BaHUA I[OCTI/I)KCHI/Iﬁ XUMHH JI1 pCHICHUA
BOIIPOCOB pallMOHAJIILHOI'O ITPUPOAOIIOJIB30BaAHMA,

AKTUBHOI'O HEIPUATHUS NEUCTBUH, NMPUHOCAIIUX BpEl OKPYKAIOLICH NPUPOLHON
cpene, yMEeHMsI TPOrHO3UPOBAaTh HEOJIArOMpPHUATHBIE SKOJIOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTMYECKON KYJIbTYPHI,
OIbITa JICITEIbHOCTHU YKOJOTHYECKOMN HAIpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B TO3HABATEIIbHOM, KOMMYHUKATUBHOW WU COLMAIBHOW
MpaKkTHUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO IIPOTHBOCTOSTH HICOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

NOHUMAaHUs crenu(UKU XUMHUH KaK HayKd, OCO3HaHUs €€ posiv B POpMUPOBAHUU
palMOHANBHOTO HAYYHOT'O MBILIUICHHS, CO3JJaHUU 1LIEIOCTHOTO MpencTaBlieHus 00
OKPY’KaIOILEM MUPE KaK O EUHCTBE MPUPOBI U YEJIOBEKA, B TO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHru Npo0sieM COXpaHEeHUs MPUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JJIsI COBPEMEHHOM ITUBHUIIM3AINH: B €€
T'YMAaHUCTHYECKOW HAMPABJICHHOCTH W BAaXXHOW POJM B CO3JaHUM HOBOM 0asbl



MaTepUabHOM KYJIbTYPhI, PEIICHUH I100aJbHBIX MTPOOJIeM YCTOWUHUBOTO Pa3BUTHUS
YeJIOBEYECTBA — CBIPbEBOM, HSHEPr€TUYECKOM, IHUIIEBOM U ODKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECIICUYCHUH YCIOBUH YCIICIITHOTO Tpya U
IKOJIOTUYECKU KOMGPOPTHOM KUZHU KaXJI0T0 4iieHa O0IIEeCTBa;

CCTGCTBGHHO-Hay‘{HOﬁ I'rpaMOTHOCTH: ITIOHMMAHHWA CYIMHOCTH MCTOJOB ITO3HAHUA,
HCIIOJIB3YCMBIX B CCTCCTBCHHBIX HAYKaAX, CITOCOOHOCTH HCIIOJIb30BATh IMOJIy4acMbIC
3HaHUW IJIs1 aHaJIn3a 1 00BSICHCHUS SIBJICHUI OKPYXKaromero Mupa U IMporucCxoaAmmnx
B HEM I/I3M€H€HI/II\/’I, YMCHHUA OCIIATH 000CHOBaHHBIC 3aKJIFOUYCHUS Ha OCHOBE HaY4YHBIX
q)aKTOB N UMCHOINUXCS JAHHBIX C OCJIBIO IMOJYUYCHUSA JOCTOBCPHBIX BBIBOI OB,

CITOCOOHOCTH CaMOCTOSITEILHO KCIIOJIb30BaTh XMMHYECKHE 3HAHUS I PCHICHUA
HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYallUusAX,

HHTCPCCa K IIO3HAHUIO U I/ICCJIeI[OBaTGJ'ILCI(Oﬁ ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHHIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY MOJTy4€HHUIO HOBBIX 3HAHUM MO XMMUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU;

HHTCpPCCa K 0COOCHHOCTIM Tpyda B PA3JINYHBIX C(I)Can HpO(l)GCCI/IOHaJIBHOI‘ﬁ
JCATCIBbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YIeOHOTO TIpeAMeTa « XUMHUS» Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTST dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpakKAIOIUe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIeCTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

yHUBEpCalIbHbIC Yy4YeOHBIC JEWCTBHS (TIO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
pEryJIATUBHEIE), o0ecreunBaroIIre dbopmupoBanue GyHKIIMOHATHHON
TPaMOTHOCTH M COITUATTLHOM KOMIETCHITMHN 00yYarOIINXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BAaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,
MUPOBO33pEHUYECKNE 3HAHMS WM  YHUBEpPCaJbHble y4eOHbIE JEUCTBUS B
[I03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.



MeTtanpenMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIaJCHHE YHUBEPCATbHBIMU YU€OHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSMU.

OBJaieHne yHHBEPCAIbHBIMYI YUeOHBIMH NMO3HABATEILHBIMU AeHCTBUSIMM:
1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENIFHO (DOPMYITMPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHBaTh;

OIIpCACIIATL LCIU ACATCIbHOCTH, 3a/laBasd IIApaMCTPbl U KPUTCPUU UX JOCTHUIKCHUAI,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTHU C ITOCTABJIICHHBIMU LICIISIMH

HCII0JIB30BATh ITPU OCBOCHUU 3HAHUU HpI/IéMBI JOTNYCCKOTI'O MBIIIJICHUS — BBIACIIATH
XAapaKTCPHLBIC IIPU3HAKHN MOHSITHI 1 yCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BAaTh
COOTBCTCTBYIOIIHC ITOHATHUA AJIA OOBSICHECHUS OTACJIbHBIX CI)aKTOB u HBHGHHﬁ;

BBIOMpATh OCHOBAHUS W KPUTEPHH JJIs KJIacCHU(UKAIMHU BEIIECTB M XUMHYCCKUX
peakuuii;

YCTAaHABJIMBATb MPUYINMHHO-CICACTBCHHBIC CBA3W MCKAY U3YyYACMBIMH ABJICHUAMU,

CTPOUTH JIOTHYCCKHUC PACCYKIACHUA (I/IHIIYKTI/IBHI)IG, ACAYKTHUBHBIC, IIO aHaJ'IOFI/II/I),
BBIABJIATL 3adKOHOMCPHOCTH MW IIPOTHBOPCUYMA B pPACCMATPUBACMBIX ABJICHUAX,
(bOpMy.]'II/IpOBaTB BBIBOABI N 3aKJIIOUYCHUA,

IIPUMEHSTh B TNPOLECCE IO3HAHUSA, HCIOJIb3YEMbIE B XUMHUHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIIbHBIE IPE/ICTABIICHUS — XUMUYECKUN
3HAK (CUMBOJI) JIEMEHTA, XUMUYecKas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— IpU pElICHWU y4eOHBIX MO3HABATENbHBIX M MPAKTHUUYECKUX 3a7ad, NPUMEHATH
HAa3BaHHbBIC MOJICIIbHBIC MIPEACTABIICHMS Ul BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TTIO3HAHUSI BEIIECTB M XMMUUYECKUX PEAKIIU;

dbopMyUpOBaTh MU W 3a7a4d HCCIICIOBAHUS, WCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MTO3HAHUS
U OCHOBBI isi (OPMHUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIAJICTh HABBIKAMHU CAMOCTOSATEILHOTO MJIAHUPOBAHUS U MIPOBEJICHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIONAaTh 3a XOJOM TIpollecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, POopMyIHpPOBaTH 000OIIEHUS U



BBIBOJIbl OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABISThH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

IpUOOPETATH OMBIT YYEHUUECKON MUCCIIEI0BATENBCKON U MPOEKTHOM ACSITENbHOCTH,
IPOSIBIATH CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOHCKY METOJIOB
pelIeHUs TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3INYHbIX METOI0B ITO3HAHHUS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX MHGOpPMAIUU (HAy4YHO-TIOMYyJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPAaBOYHBIE IMOCOOHUSA, PECYpChl
WNuTtepHeTa), aHanu3upoBaTh HHQPOpPMAIMIO pPA3IUYHBIX BHIOB U  (popm
MIPEACTABIICHHUS], KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCT;

(hopMyIHpOBaTh 3aMPOCH M IPUMEHATH Pa3IMIHBIC METOABI IIPH MOUCKE U 0TOOpE
nH(pOpPMaLINH, HEOOXOAUMON [JI1 BBIMOJIHEHHUS YYEOHBIX 3a/1ad OIPEaeIEHHOTO
THIIA;

HpI/IO6pCTaTI) OIIBIT HCIIOJIb30BaHUA I/IH(bOpMaHHOHHO-KOMMYHHKaTI/IBHI)IX
TEXHOJOTUN U Pa3INYHBIX IIOUCKOBLIX CUCTCM,

CaMOCTOSITEJIbHO BBIOMPATH ONTUMAIIBHYIO (OpMy TpeACTaBieHUS HWHPOpMAIUU
(cxemsl, rpauKy, TUarpamMmbl, TaOJIULIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBINA SI3bIK B Kau€CTBE CPEJCTBA MpHU padOTe C XUMHUYECKOUN
uH(popMaIue: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJB30BaTh M MPE0oOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKUE  CPEACTBa
HarJISTHOCTH.

OB.]]aI[eHI/Ie YHUBEPCAJIBbHBIMA KOMMYHUKATHBHBIMHA JEeUCTBUSIMM

3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYXAaeMoill TeMbl B XOJA€ Avanora W/Wiu
JUCKYCCUHU,  BBICKa3blBaTb WA, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YJIbTATOB II03HABATEIBHOW JIEATEIBbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU ITPY BBIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, peaan3alud y4eOHOro MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
10 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUWS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA PEryJasTUBHBIMHA JeHUCTBUSIMMU:



CaMOCTOSITEJIbHO  IUIAHUPOBATh W OCYLUECTBIISITh CBOK)  IO3HABATEIIbHYIO
NEATENIbHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIjIaraéMplii aJITOPUTM JCUCTBUN TIPHU
BBITIOJITHCHUM YYEOHBIX U HCCIIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamboJee
b EeKTUBHBIN CIMOCO0 HMX pemieHus ¢ y4ETOM TOJMyYeHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKHUX PEAKLIUX;

OCYHICCTBIIATL CAMOKOHTPOJb CBOEH ACATCIIBHOCTH Ha OCHOBC CaMOaHalIu3a M
CaMOOICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUA Kypca « OpraHndecKas XuMHUsD OTPa)karoT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUNA O XUMHUUYECKOW COCTABIISIONIECH €CTECTBEHHO-
HAyYHOW KapTUHBl MHpA, POJIM XMMHH B TO3HAHUU SBJICHUA TPHUPOABI, B
GbOpMHpPOBAaHUM MBIIUICHUS H  KYJIBTYphl JHUYHOCTH, €€ (YHKIIMOHAJIHLHOU
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHHs] IPAKTUYECKUX 3a7a4 M DKOJIOTHYECKU
00O0CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAs BKJIFOYAET: OCHOBOMOJIATAOIIINE
MOHATUS (XUMHYECKUM DJIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aToMa, MOJICKYJIa,
BAJICHTHOCTh, AJIEKTPOOTPUIATEIILHOCTh, XUMHYECKass CBSA3b, CTPYKTypHas
dbopmyna (pa3BépHyTass W COKpamiéHHas), MOJb, MOJSpPHAs Macca, MOJISIPHBIN
00bEM, YIJIIEPOJHBIA CKeneT, (yHKIMOHANbHAs TpyIMma, pajauKkal, H30MepHs,
W30MEpPbl, TOMOJIOTUYECKUH P, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOI U
a30TCOJZICPKAIME COCAUHECHUS, MOHOMEpP, IIOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHbIE COCAMHEHHUS); TEOPUU M 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemniectB A. M. byTiiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (aKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYyYCHUU U
0€30MacHOM HCIOJBb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JICITEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUN BBISABIATH XapaKTEpHbIE MPU3HAKH TOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHITHUS MpPHU
ONMMCAHNU COCTaBa, CTPOEHHUS U MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;



cOpPMHPOBAHHOCT, YMEHUW MCIOJB30BaTh XUMHUYECKYIO CUMBOJMKY JUIS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMynT OpraHMYECKHMX BEMIECTB W YPaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTAaHWYECKUX BEUIECCTB JJI WUIKOCTPALIMU KX
XAMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpMHPOBAHHOCT, YMEHUW YCTAaHABIMBATh MPUHAJICKHOCTh HM3YyUYECHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBY M CTPOCHHUIO K OIpEACIIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUA IIO
cucremarnueckod HomeHkiarype (IUPAC), a Ttakke mpuBOIUTH TpUBHUATLHBIC
Ha3BaHMS OT/ACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
ATWICHTJINKONb, TJIHIEPUH, (eHOoN, (HOpMaNbICTH, aleTaIbICTHI, MypaBbHHAsS
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIIF0K03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIUH);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEEIATh BUIbl XUMUUYECKON CBSI3U B OPTaHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIC);

COOPMHPOBAHHOCTh  YMEHHUS IPUMEHATH IIOJIOKEHHS TEOPHH  CTPOCHHS
opraHundeckux BemiecTB A. M. byTiepoBa i1 00bICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEepPU30BaTh COCTaB, CTpOCHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA THUIWYHBIX TPEACTABUTENICH Pa3IUYHBIX  KJIACCOB
OpraHWYeCKHUX BEIIECTB (METaH, 3TaH, STUJICH, IPOMUIICH, alleTHIICH, OyTaaueH-1,3,
MeTwi0yTagaueH- 1,3, 6eH30J1, METaHOJI, ATaHOJI, STUJICHTJIUKOJIb, TIUIIEPUH, (EHOT,
areTanbIeTH I, MypaBbHHAS U YKCYCHAsI KHCIIOTBI, TIFOKO3a, KpaxmaJl, IMeJITi0J103a,
aMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSMH COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C WCIIOJIb30BAaHUEM

CTPYKTYPHBIX (hOpMYJT;

c(OpPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaThb HWCTOUYHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN Ta3, yroJib), CIOCOOBI UX MIEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUN TPOBOIUTH BBIUYHUCIICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMH I10
W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB HWJIU
MPOJYKTOB PEaKIIHH);

c(hOpMHPOBAHHOCTh YMEHUW BJIAJIETh CHCTEMOW 3HAHWU OO0 OCHOBHBIX METOJAX
HAy4YHOTO T[IO3HAHMS, HCHOJB3YEMbIX B XUMHUHM TIPU HM3YUYECHUHM BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHHUE),
MCIMOJIb30BaTh CHUCTEMHBIE XWUMHMYECKHE 3HAHUSI JUIsl TNPUHSATHUS PEIICHUH B



KOHKPETHBIX JKHU3HCHHBIX CHUTyalHWAX, CBA3AHHBIX C BCIICCTBAMM MW HX
IIPUMCHCHUCM;

c(hOpPMHPOBAHHOCTh YMEHUW COOJIOJaTh MpaBUjia IMOJIH30BAHUS XHUMHYECKOU
NOCyJI0 ¥ J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMCHHH IUIAHUPOBATh M BBIIOJNHATH  XUMHUYCCKHUI
AKCIIEpUMEHT (MIpeBpaICHUs] OPTaHUYECKUX BEIECTB MPHU HAarpEeBaHUU, IMOJTyUCHUE
ATWJICHA U U3YYCHHUE €T0 CBOMCTB, KAUECTBCHHBIC PEAKIIMH OPTaHUYECKUX BEIIECTB,
JIeHaTypalys OCJIKOB MPHU HarpeBaHUU, IIBETHBIC peaKIui OCIKOB) B COOTBETCTBUH
C TMpaBWJaMW TEXHHUKU OE30MACHOCTH TMpU OOpalleHHH C BEMIECTBAMHU W
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XHMHYECKOIO
DKCTIEpUMEHTa B (OpME 3aluCHd ypaBHEHUM COOTBETCTBYIONIUX PEAKIHUA U
dhopMyIHpOBaTh BEIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB,;

cOPMHPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  aQHAJIU3UPOBATH  XHMHYECKYIO
uHpoOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHM COOIOAATH MPaBHIIa SKOJIOTHYECKH 1E€JIEeCO00pa3HOTO
MOBEJCHUSI B OBITY U TPYJIOBOM JCSATEIBHOCTA B IIEJISIX COXPAHEHHUS CBOETO
3I0POBbS U OKPYXKAIOWLIEN IPUPOJTHOU CPEABI, OCO3HABATH ONIACHOCTH BO3JAECHCTBUSA
Ha JKMBBIC OPTaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAs CMBICI
nokazarens [IJIK, moscHaTh Ha mpumepax CcrnocoObl yMEHBIICHUS U
MPEIOTBPAIIEHUS X BPEHOTO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs. OOydYaroluxcsi C OTPAaHMYCHHBIMM BO3MOXKHOCTSIMU 3/IOPOBBS: yMEHUE
MPUMCHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX ITI03HAHWS BEIICCTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CJENBIX U CIa0OBUAAIIMX OOYyYaroIMXCsl: YMEHHE HCIOJIb30BATh PeIbe(HO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ang 3anucu Xumuueckux Gpopmyi.

11 KIIACC

[IpenmeTHBIe pe3yibTaThl OCBOCHUS Kypca «OOmas U HEOpraHWYecKas XUMUSD)
OTPAXKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKON COCTABIISIIONIEH €CTECTBEHHO-
HAy4YHOM KapTHHBl MHpA, POJM XHMHHM B TO3HAHUU SBJICHUA NTPUPOABI, B



GOpMHpPOBAaHUM MBIIUIEHUS M KYJIbTYpbl JHUYHOCTH, €€ (YyHKIMOHAJIHLHOU
TPAaMOTHOCTH, HEOOXOIMMOM IS PEIICHUs] MTPAKTUYECKUX 3a/1ad U HKOJOTHICCKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIaJICHUE CHCTEMOM XUMHUUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIye
HOHATHS (XMMHYECKUN 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTPOHHbIC OpPOUTAIH
aTOMOB,  HOH,  MOJIEKyJa, MOJb, MOJSPHBIA  00BEM,  BaJCHTHOCTD,
AIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b (KOBaJIEHTHas,
WOHHAs, MeTAJUIMYECKasi, BOJIOPOJIHAS), KpUCTALIMYECKass pemérKa, THIIbI
XUMHYECKHUX peaKkIui, pacTBop, AIIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
ANEKTPOJIUTHYECKAS] JAUCCOIMALIUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiu¥, XHMHYECKOE€ DPABHOBECHE); TCOPHMHM M 3aKOHBI (TEOpHs
AJIEKTPOJIUTHYECKON Aucconuanuu, nepuogudeckui 3akoH J[. M. Menneneena,
3aKOH COXPaHEHMS MAacChl BEIIECTB, 3aKOH COXPAHCHHS M IPEBpPAIlCHUs dHEPTUH
IIpY XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJHUYECKHN SI3bIK XHMHUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYUHHOCTH HU
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH M O€30IMaCHOM HCIIOJB30BAaHNU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U NMPAKTUUCCKOU JEATCIBHOCTH YEJIOBEKa,;

c()OPMHPOBAHHOCTh YMEHUW BBISBIATH XapaKT€pHblE MPU3HAKU IOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

chOpMHPOBAHHOCTh YMEHUN UCIOJIb30BaTh XUMUYECKYIO CHUMBOJHUKY JJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HoMeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIA ra3, aMMHUak, rameéHas
U3BECTh, HETaIEHAsl U3BECTh, MUThEBAS COJIA, MUPUT U IPyTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPENENATh BAJCHTHOCTh U CTENEHb OKUCIICHHS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHHUAX PA3JIMYHOrO COCTABa, BUJ XUMHYECKOU
CBS3U (KOBaJCHTHAs, HOHHAs, METALTMYECKasi, BOJIOPOJIHAS]) B COSTUHCHHAX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BeElIecTBA (aTOMHas, MOJICKYJspHas,
HMOHHas, METAIMYECKAs ), XapaKTep CpPe/lbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAMICKHOCTh HEOPTaHUUYECKUX
BEIIECTB 10 MX COCTAaBY K ONpEeNEHHOMY KJIacCy/TpyIie COeAnHEHHH (IpocThie
BEIIECTBA — METAJIBI U HEMETAIIJIbI, OKCHJIbI, OCHOBAHHMSI, KHCIIOTHI, aM(pOTEpPHBIE
TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh, YMEHUHN PACKPHIBATH CMBICT Tepuoandeckoro 3akona [[. .
MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTHYECKYIO (DYHKIUU;



c(OpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX 3J1eMeHTOB 1—4 mepuonos Ilepmoanueckoil cUCTEMBl XHMHYECKHX
atemenToB JI. M. MenpaeneeBa, UCHONB3ysS MOHATHA «S-, P-, O-3JEKTpOHHBIC
opoUTaIN», «IHEPreTUUYECKHe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB W HMX COEIMHEHHMH MO MEepUOJaM M TIPYIIaM
[leprognyeckon cuctemMbl XUMUYECKUX dnemMeHToB []. 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PaA3JIMYHBIX KJIACCOB, MOJATBEPKIATh
CYILIECTBOBAHME TE€HETUYECKON CBSA3M MEXJIy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEaKIINA;

chOpPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIUUA TI0
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy PEArMPYIOIIMX BEIHIECTB, TEILIOBOMY
abdexTy peakiy, U3MEHEHHUIO CTEMEHEH OKHUCICHHsI 3JIEeMEHTOB, 0OpaTUMOCTH
peaKkIfy, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTAaBISATh YPABHEHMS PEAKIUN pa3TUYHBIX THUIIOB,
MOJHBIE W COKpalI¢HHBIE YpaBHEHUS pEaKIUA HOHHOTO OOMEHa, Y4MThIBas
YCIIOBHS, ITPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIIA;

chOPMHUPOBAHHOCTh  yMEHHUM  TPOBOJMUTH  PEAKIUH,  IOJATBEPKIAOIIHEC
Ka4eCTBEHHBI COCTaB PAa3JIMUHBIX HEOPraHWYECKHWX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BCIIIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMH  pacKpblBaTb  CYIIHOCTb  OKHCJIMTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKLNN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
ATUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHMOCTh CKOPOCTH XHUMHYECKOU
peakiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BATh XUMUYECKHUE MPOIIECCHI, JICKAIIUE B
OCHOBE€ MPOMBIIUIEHHOTO TMOJIyYEHHS CEPHOW KHCIJIOTHI, aMMHaKa, a TaKxke
c(OpPMHPOBAHHOCTh TPEJCTABICHUA 00 OOMMX HAYYHBIX MPUHIUINAX W
AKOJIOTUYECKUX MPOOIeMaxX XHMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIYUCIICHHUS C UCTIOJIb30BAHUEM MOHSITHS
«MaccoBasi JOJIsl BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHUW Ta30B IpHU
XUMHUUYECKUX PEaKIUsIX, MAacChl BEIIECTBa WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIJIOBOro 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHMS] MacChl
BEUIECTB, MPEBPALIEHUS U COXPAHEHUS YHEPTUH;



chOpMHPOBAHHOCT, YMEHUW COOJIOAATh MpaBUiia MOJIb30BAHUS XHUMHYECKOU
MOCYJION W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe IMpaBmiia OOpaIieHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBITOTHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh ~YMEHHMH IUIAHUPOBATh W BBINIOJHATH  XUMHUYECKHM
IKCIIEPUMEHT (pa3JIoKeHHE TMEPOKCHIa BOJOPOAA B MPUCYTCTBUM KaTalu3arTopa,
ONpE/IeTICHNEe CPEeAbl pPacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHLHOTO
WHINKATOpa, BIUSHUE Pa3MYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIIHH,
peakiiu MOHHOTO OOMEHAa, Ka4eCTBCHHBIC PEaKkIMu Ha Cylbdar-, KapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHMS, PEIICHUE SKCICPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «MeTammey U «Hemeramib»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKU
0€30MacHOCTH MpU OOpaIllEHUH C BEIIECTBAMU U JaOOPATOPHBIM 000PYyIOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITHi 1 (POPMYyIMPOBATH BHIBOIBI HA OCHOBE THX
pe3yNbTaToB;

chOpPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIU3UPOBATH  XHUMHYECKYIO
uHhOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaIuu, HTepHeT u Apyrux);

c(hOpMUPOBAHHOCTh YMEHUI COOJIIOAATH MPaBUiIa SKOJOTUUECKH 11eT1ecO000pa3HOTo
MOBEJICHUSI B OBITY W TPYAOBOM MACSATEIBHOCTH B IEISAX COXPAHEHHUS CBOETO
310POBbSI U OKPYIKAIOWIEH IPUPOJHOU CPEJIbl, 0CO3HABATH OMACHOCTh BO3JACHUCTBUS
HA JKMBBIC OPTraHU3MBbI OIIPEACIEHHBIX BEIIECTB, HOHUMAas cMbICI moka3arens [TJIK,
MOSICHATh Ha TIpUMEpax CIOocOO0bl YMEHBIIICHHUS W MPEAOTBPAIICHUS X BPEIHOTO
BO3/ICVCTBUS HA OPraHU3M YEJIOBEKA;

JJIA o6yqa}omp1xc;1 C OI'paHUYCHHBIMHM BO3MOXHOCTAMHU 3O0POBbA: YMCHHC
INPUMCHATb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAax IIO3HAHWA BCIICCTB M
XUMHUYCCKHUX HBHGHHﬁ;

JUISL CJIETIBIX M CJIA0OBHJISIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIB30BaTh peiabedHO-
TOYEUHYI0 cucteMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gpopmyi.



TEMATUYECKOE NJIAHUPOBAHME

10 KJIACC
HaumenoBanu | KosiuyecTBo 4yacoB DJIeKTPOHHbIE
Non/ | e paznenoB u (uudposbie)
n TeM Bcer | Kontpoabhsl | [IpakTuyecku 00pazoBaTelbHbIe
nporpammer | © e padoThbl e padoThbl pecypebl
Paznes 1. Teoperuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer
OpraHUYeCcKOu
xumuu. Teopust bubnuoteka
1.1 CTpOEHUS 3 1 IMOK https://myschool.edu.r
OpPraHUYECKHUX u/
coeUHEHUN A.
M. bytneposa
| Htoro no pazneny | 3 |
| Pasjen 2. YrieBoaopoabl
[IpenenwvHbIC Bubmanoreka
2.1 | yrieBoaoposl 2 LIOK https://myschool.edu.r
— aJIKaHbI u/
Henpenenbanie
YTJIEBOJOPOIBI: bubnuorexa
2.2 AJIKEHBI, 6 1 LHOK https://myschool.edu.r
aJKaIueHEl, u/
AJIKUHBI
Apomaruyecku bubnmnoreka
2.3 e 2 IHOK https://myschool.edu.r
YTIIEBOIOPOIBI u/
IIpuponusie
HCTOYHUKHU bubnuortexa
2.4 yTIeBOIOpOAOB| 3 1 HOK https://myschool.edu.r
1 UX u/
nepepadboTKa
| Hroro o pazueny | 13 |

| Paznen 3. Kuciopoacoaep:kanue oprannyeckue coeinHeHust

Crinpri Bubmnunoreka

3.1 Peton 3 ﬁI/OK https://myschool.edu.r
AJBpIerunsl.
KapOonoBsie bubnuoteka

3.2 KHCJIOTEI. 7 1 IHOK https://myschool.edu.r
CrnokHBIE u/
s¢bupsl
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3.3

Yruesoanl

3

bubnunoreka
IHOK https://myschool.edu.r
u/

| Wroro no pazgeny |

13 |

| Pasnen 4. A3oTconepxaiye opraHudecKie coeIMHeHus

AMUHBI. bubmnoreka
4.1 AMMHOKHUCIIOT 3 IHOK https://myschool.edu.r
bl. benku u/
| Hroro mo pazueny | 3 |

| Pa3znes S. BbicokoMOJIEKY/ISIPHBIE COeIMNHEHUS

5.1

IT;mactMaccsl.
Kayuyxun.
Bosokna

Bbubanoreka
IHOK https://myschool.edu.r
u/

| Wroro no pazgeny |

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34
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10 KJ1ACC

[ 1 1
DJIeKTPOHH
ble
uudgposbie

Ne n/m| Tema ypoka
yp AATA JdomamHee 3a1aHue | oOpa3oBarteli
bHbIE
pecypcsbl
[Ipenmer oprannyeckoit
XUMHH, €€ bubnmnoreka
1 BO3HHUKHOBEHHE, LIOK https://
pa3BHUTHE U myschool.edu
3HaueHue. BxomgHoi .ru/
KOHTpoJIb ( TecT)1l
Teopust ctpoeHus
OpF;HI/IquII)G/IX bubmorexa
N OK https://
2 coenquHenuii A. M. 1 NtAps./
. myschool.edu
Bytneposa, eé ru/
OCHOBHBI€ MTOJIOKEHHUS —
[Ipencrasnenue o
KiaccupuKauu
0 FaHI/I(‘i{)GCKI/IHX BEIICCTB bubamorexa
p HeCTs. LIOK https:/
3 Homenknarypa
myschool.edu
(cucremaTnueckas) u ru/
TPUBUAIbHBIC HA3BAHUS .
OpPTaHWYECKUX BEIIECTB
AJIKaHBI: COCTaB U bubmorexa
‘ OK https://
4 CTpOEHHUE, LIOK https://
o myschool.edu
TOMOJIOTHYECKUUN PsijT ru/
MeTaH 1 5TaH bubnuorexa
y o OK https:/
5 npocreimme LIOK https:/
myschool.edu
MPEICTAaBUTENH aJIKaHOB ru/
bubnuorexa
6 AJIKEHBI: COCTaB H HOK https://
CTpOCHHE, CBOICTBA myschool.edu
.ru/
bubnuoTteka
DTUJICH U IPOITUIICH — ITOK https://
7 IpoCTeNIIne RS
myschool.edu
MIPEICTAaBUTENH aJTKEHOB ru/
[IpakTuueckas pabora bubnuoreka
8 Ne 1. «Ilony4yenue OK https://
ITUJICHA U U3YYCHHUE ero myschool.edu
CBOICTB» .ru/
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Aunkanuensl. byranuen-

1,3 u meTunOyTaaueH- Bubsmorexa
9 1,3. IToyyenue %Osléh_p—hot:ﬂségu
y .
CUHTETHYECKOTO ru/
Kay4dyKa U pe3UHbI —
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS, bubnuorexa
10 TOMOJIOTHUECKUH psi. LOK https://
AnernieH — myschool.edu
MPOCTEHIIIHIA .ru/
MIPeJICTAaBUTENb aJIKHHOB
Beruucnenus mno bubsmotexa
OK https://
11 YpaBHEHUIO % Scfﬁﬁﬁu
XUMHYECKON peaKiuu —h / :
ApeHsl: 6eH301 1 bubmorexa
12 tonyoi. TokcuyHOCTh %Osléhhcfz)lse:{j/u
myscnool.eau
apeHOB ru/
I'eneTnueckas cBsI3b bubnuorexa
13 YTJICBOJI0POIOB, OK https://
MPUHAICHKALIUX K myschool.edu
pa3IMYHBIM KJaccaM .ru/
[IpupoaHbie HCTOYHUKHT
YIIICBO/IOPO/IOB: bubnuorexa
MIPUPOHBIN ra3 u .
14 MOMYTHBIE HE(PTAHBIE ﬂoséhhot(t')lségu
myscnool.eau
rassl, He)Tb U ru/
MIPOJIYKTHI €€ —
nepepadoTKu
[IpupoiHBIE HICTOYHUKHU
YTIICBOAOPONOE: bubnmnoreka
MIPUPOJIHBIN Ta3 U .
15 MOy THbIE HEPTIHBIE %Osléhh;;fégu
y .
ra3bl, HeTh U ru/
MIPOJYKTHI €€ —
nepepadoTKu
KonTponpHas pabota mo Bub/morexa
16 porsrp 10K https://
pasiery myschool.edu
«YTJIeBOOPOIBDY ru/
[IpenenbHble bubnuoreka
17 OJTHOATOMHBIE CITUPTHI: HOK https://
METaHOJT ¥ 3TaHOJ. myschool.edu
BoopoHas cBs3b .ru/
MHoroaTomMHbIE EuGImoTexa
18 CHUPTBL: STUICHTIIUKOIb ITOK hitps://

U TJIMLHCPHUH
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myschool.edu
.ru/

®DeHOoJI: CTpOECHHUE bubnuorexa
19 MOJICKYJIbI, (PU3UUECKUE LOK https://
U XUMHYECKHE myschool.edu
CBOWCTBA, MPUMCHCHHE .ru/
AJIbCTHIb: bubnuoteka
20 dbopManbaerua u LIOK https://
myschool.edu
aneTanabAerua. ALeToH ru/
OIIHOOCHOBHBIE bubnuorexa
21 peacibHbIE L[OK https://
KapOOHOBBIE KUCIIOTBI: myschool.edu
MypaBbHHAs U YKCYCHAas .ru/
[IpakTuueckas padbora bubnmnoreka
29 Ne 2. «CBoiicTBa LIOK https://
pacTBOpa YKCYCHOM myschool.edu
KHCIOTBD) .ru/
remmonas enéors Bumorexa
23 KakK MpeICTaBUTENN TIOK hitps://
myschool.edu
BBICIIIMX KapOOHOBBIX ru/
KHUCJIOT —
Mpblna KaK coinu bubmmoreka
24 BBICIIIUX KapOOHOBBIX HOK https://
KHCJIOT, KX MOIOILIEE myschool.edu
nIelcTBIE .ru/
EIJ)I(())I;I;I:(;I;HBB?(:IPH Kax bubnuoteka
25 KapOOHOBBIX KUCIIOT. LIOK https://
myschool.edu
I'uapon3 CIoKHBIX
.ru/
3¢upoB
XKupsr: ruaponms, bubanoreka
26 IPUMEHCHHE, OK https://
Ouosiornyeckas poJib myschool.edu
KHPOB .ru/
VYrieBoasl: COCTaB,
KJIacCU(pUKAIHS. Bbubnuoreka
97 Baxkueiiime IIOK https://
NPECTaBUTEIH: myschool.edu
TIII0K03a, PPYKTO3a, .ru/
caxaposa
Kpaxman u nemnmronosa bubsmotexa
28 KaK MPUPOIHBIC LIOK https://

MOJIMMCEPBI

myschool.edu
.ru/
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g;;I;Te‘I;I(;IH?I:HaH pabora 1o BH6IOTexa
LIOK https://
29 «Kucnopoacoaepxaiue m scrﬁ)ﬁu
OpraHHYECKUe —y—. ru/
COEIMHEHUSD» —
Bubmnoreka
30 AMUHBI: METUJIAMMH U LOK https://
AHUITNH myschool.edu
.ru/
AMUHOKHCIIOTEI KaK
am(oTepHbIe bubnuoteka
31 OpraHHuYeCcKue L[OK https://
COEIMHEHHUS, UX myschool.edu
OHOJIOTHYECKOE .ru/
3gadeHue. IlenTuant
benku xak npupoaHsie BH6HP;]OTeK_a
32 BBICOKOMOJIEKYJISIPHBIE IOK hitps://
COEIMHEHNS myschool.edu
.ru/
OCHOBHBIE TOHATHSA
XUMHHU bubnuoreka
33 BBICOKOMOJIEKYJISIPHBIX LIOK https://
COEIMHEHHIA. myschool.edu
IIpoBepounas pabora 3a .ru/
roJ ( TecT)
OCHOBHBIE METOIBI
CHHTE3a bubnuoreka
34 BBICOKOMOJIEKYJIIPHBIX LIOK https://
COEIUHEHHIA. myschool.edu
[TmacTmacchl, KayuykH, .ru/
BOJIOKHA
OBIIEE KOJIMYECTBO

YACOB I10 [TIPOTPAMME

34
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11 KJ1IACC

HanmenoBanu | KosimuecTtBo 4acos DJIeKTPOHHbIE
Non/ | e paznesnioB u (undposbie)
- TeM Bcer | Konrpoubhbl | [IpakTuyecku 00pasoBaTebHbIE
nporpammbr | © e padoThI e padoThI pecypebl
Pazjen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue
aTOMOB.
Ilepunonnuecku
1 3aKOH U bubnuorexa
11 [Tepuonuuecka 6 LIOK https://myschool.edu.r
s cUCTeMa u/
XUMHUYECKHX
31eMEeHTOB /.
N. MenpeneeBa
BC:]EZ?;I; bubnuorexa
1.2 MHorooGpasie 8 IUJ/OK https://myschool.edu.r
BEILECTB =
X UMIECKe bubnmnoreka
1.3 12 1 IHOK https://myschool.edu.r
peakuuu
u/
bubnuoteka
Htoro no pazneny 26 HOK https://myschool.edu.r

u/

Pa3nea 2. Heoprannueckasi xumust
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bubanoreka
2.1 Meramisl 12 1 IHOK https://myschool.edu.r
u/
bubnuoreka
2.2 Hewmeraiis 18 1 IHOK https://myschool.edu.r
u/
CBs13b
HEOPTraHUYECKH bubnuoreka
2.3 X H 4 3 IHOK https://myschool.edu.r
OpPraHUYeCKUX u/
BCIICCTB
bubmnoreka
HWroro no pasaeny 34 OK https://myschool.edu.r
u/
Pa3nen 3. Xumusa u :Ku3Hb
X UM 1 bubmnnoreka
3.1 8 ITOK https://myschool.edu.r
KHN3Hb
u/
| Hroro no pazueny | 8 |
OBIIEE
KOJIMYECTBO
YACOB I1O 68 2 3
ITPOT'PAMME
NOYPOYHOE NJIAHUPOBAHME
11 KJIACC
KoanuecTBO 3
Ne n/n| Tema ypoka JacOB Jara JIEKTPOHHbBIE IIU(POBLIE
u3ydeHus; o0pa3oBaTesibHbIE pecypchl
Bcero
XUMHYECKUI
3JIEMEHT. ATOM.
1 OneKTpoHHas 1 bubnmotexa
P ITOK https://myschool.edu.ru/
KOH(Uryparus
aTOMOB
[Tepuonnueckuii
3aKOH U
, I;fgf;g“ec“a" . BubmmoTeka
ITOK https://myschool.edu.ru/
XUMHYECKUX
anemenTtoB J[. U.
Menneneena, ux
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CBA3b C
COBPEMEHHOM
TEOpHEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XHUMHYSCKHX
3JIEMEHTOB U HX
COETUHEHUH I10
rpyImmnam u
nepuojiaM. 3HauYCHUE
MEPUOINYECKOTO
3aKOHA U CHCTEMBI
XUMHYECKHUX
anemenToB J.1.
Menpeneena B
pa3BUTHH HAYKU

bubanoreka
IIOK https://myschool.edu.ru/

Honnas xummnueckas
CBsI3b. MloOHHBIC
KPUCTAJUTMYECKHUE
peLIETKU

MexaHn3MbI
oOpa3oBaHUs
KOBAJIEHTHOU CBS3H.

Meramnueckas
XUMHUYECKas
CBA3bCBA3b

bubnmmoreka
LIOK https://myschool.edu.ru/

Bonoponnas
XUMHYECKas CBS3b.
Jnarnoctuueckue
TECTBI.

bubnnoreka
LIOK https://myschool.edu.ru/

ITonumepst

bubnunoreka
ITOK https://myschool.edu.ru/

JucnepcHsle
CUCTEMBI.

bubnnoreka
1TOK https://myschool.edu.ru/

10

Knaccudukanms
XUMHUYECKUX
peakuuii B
HEOPraHUYeCKOu u
OpraHNu4ecKou
XUMUU. 3aKOH
COXpaHEHHUs MacChl
BEILIECTB.

bubnuoreka
LIOK https://myschool.edu.ru/

11

3aKOH COXpaHEHUs U
IIPEBPALLIECHUS
DHEPTUH IIpU
XUMHYECKHX
peakuusax
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12

CKOpOCTh peakiiuu.

bubnmoreka
1{OK https://myschool.edu.ru/

13

Karanuzatop.
DEpMEHTBL.

14

OObpaTtumbie
peaKIuu.
XHUMHUYECKOE
paBHOBECHE

15

IIpakTrueckas
pabora Ne 1.
«BnustHue
pa3IMYHbIX
¢dakTopoB Ha
CKOPOCTh
XUMHYECKOU
peaxIum

bubanoreka
LIOK https://myschool.edu.ru/

16

I'mpponms
OpPraHUYECKUX U
HCOPTraHNYCCKUX
BELICCTB

bubnuoreka
LIOK https://myschool.edu.ru/

17

OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHbBIC
peakuuu. CTeneHpb
OKHCIICHUS

bubnuoreka
LIOK https://myschool.edu.ru/

18

IIporeccor
OKHCIECHHUA U
BOCTAHOBJICHUSA

19

[Tonstue 06
AIEKTPOJIN3E
pacruiaBoB U
pacTBOPOB COJIEH

20

[IpumeHeHne
JJIEKTPOJIN3a HA
ITPAKTHKE.

21

Pemenue
AKCIEPUMEHTATBHBIX
3aja4 1o TeMe
«XnumMuueckas
peaxkuus

22

[IpakTnueckas
pabotaNe2 Pemienue
AKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TEME
«XUMHYECKast
peaxkuus

23

KonrtponbHas pabora
10 paszeny

bubnuoreka
1TOK https://myschool.edu.ru/
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«Teopetnueckue
OCHOBBI XUMHUN)»

24

Meramnsl, ux
IIOJIOJKCHUE B
[Tepuonuueckoit
CHCTEME
XUMUYECKHUX
anemeHToB /[. U.
Meunpeneena

bubnnoreka
IIOK https://myschool.edu.ru/

25

Meranibl
0COO0EHHOCTH
CTPOCHHS aTOMOB.

26

OO6mue puznueckue
CBOIICTBa METAJJIOB

27

CmiaBbl METAJUIOB.
DNEeKTPOXUMHUYECKUN
psiA HaMPSIKEHU I
METaJIOB

bubnnoreka
LIOK https://myschool.edu.ru/

28

BzaumojaerictBue
METAJUIOB C
HEeMeTaIaMH

29

XUMHYECKHE
CBOICTBA
BaXXHEUIITHUX
METaJIJIOB (HAaTpUH,
KaJluM, KaJlblui,
Mar"ui, anroMUHHI)
U UX COeJUHEHUU

bubnnoreka
LIOK https://myschool.edu.ru/

30

XuMH4ecKue
CBOMCTBA XpOMa,
MEIu U UX
COEJIMHEHU I

bubnuoreka
LIOK https://myschool.edu.ru/

31

XUMUYECKHe
CBOMCTBA IIMHKA,
JKenesa U ux
COETMHEHUI

bubnuoreka
LIOK https://myschool.edu.ru/

32

"Pemenne
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TEME
«MeTaiie»"

bubnuoreka
LIOK https://myschool.edu.ru/

32

Hemeramisl, ux
MOJIO)KEHUE B
[Tepuoanueckon
cUcTeMe
XUMHYECKUX
snemeHnToB JI. U.

bubnuoreka
LIOK https://myschool.edu.ru/
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Menneneesa u
0COOEHHOCTH
CTPOCHHUSI aTOMOB

33

dusnyeckue
CBOICTBA
HEMETAJIJIOB.
AunmoTponus
HEMETaJlIoB (Ha
npuMepe KUcaopo/a,
cepsl, pocdopa u
yriIepo/ia)

bubanoreka
LIOK https://myschool.edu.ru/

34

XUMHUYECKHE
CBOICTBa
HEMETAJUIOB

bubanoreka
ITOK https://myschool.edu.ru/

35

OKucCIUTEIbHBIE U
BOCCTaHOBUTEJILHBIE
CBOICTBA
HEMETAJUIOB

36

Knaccudukanus
CJIO’KHBIX
HCOPTraHNYCCKUX
BEIICCTB

37

Heoprannueckue u
OpraHHYecKue
KHCJIOTHI

bubnnoreka
LIOK https://myschool.edu.ru/

38

XUMHYECKHE
CBOICTBA KHUCJIOT

bubnuoreka
ITOK https://myschool.edu.ru/

39

Heoprannueckue u
OpraHUYEeCcKUe
OCHOBaHUS

bubnunoreka
LIOK https://myschool.edu.ru/

40

XUMHYECKHE
CBOMCTBA OCHOBAHUI

41

OO1ue cBoiicTBa
OpraHH‘IeCKI/IX n
HEOPTraHUYECKUX
OCHOBaHMUI

42

Knaccudukanus
OpPTaHHYECKUX
COCTMHECHUN

43

Heopranuueckue u
OpTraHUYecKue
am(oTepHbIe
COCIMHEHUSI

44

AMWHOKHUCIIOTHI,
MENTHBL.

| Commn
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46

KecTkoCcTh BOOEI

47

XUMHUYECKHUE
CBOICTBa coieit

48

O06001menue u
CHCTEMAaTH3aI1s
3HAHWH 10 TEME
«HemeTtamisn.

bubnuoreka
ITOK https://myschool.edu.ru/

49

Brrancaenus mo
ypaBHEHUSIM
XHUMHYSCKHX
peakuuii u
TEPMOXUMHUYECKHUE
pacy€Thl

50

[IpakTrueckas
pabota Ne 3.
«Pemenne
AKCIIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
"Hemertasst"y

bubnuoreka
LIOK https://myschool.edu.ru/

52

KontponbHas pabora
110 TeMaM
«MeTanne» U
«HemeTtamisn

bubnnoreka
LIOK https://myschool.edu.ru/

53

XuMuueckas
TEXHOJIOTUI

bubnnoreka
1TOK https://myschool.edu.ru/

54

[TpunHIUTIBI
XHUMHUYECKOTO
MPOU3BOACTBA

55

IIpousBoacTeo
aMMHaKa 1 METaHOJa

bubnuoreka
ITOK https://myschool.edu.ru/

56

XumMuueckas
IPaMOTHOCTH KaK
KOMITOHEHT OOIIEH
KYJBTYpPBI YeJIOBEKA

bubnnoreka
LIOK https://myschool.edu.ru/

| buorexHosnorus

58

MapkupoBka
YITaKOBOYHBIX
MaTepuasioB

bubnnoreka
LTOK https://myschool.edu.ru/

59

MapxkupoBka
IIPOJYKTOB ITUTAHUS

bubnnoreka
ITOK https://myschool.edu.ru/

60

Hanorexuomorus

61

XuMus 1 310pOBbE
YeJI0BEKa

bubnuoreka
ITOK https://myschool.edu.ru/

62

XUMHS U
COBPEMEHHOE
o01ecTBO
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O06001IeHME 10 TEME
63 «BemecrBa n ux 1
CBOMCTBa»
64 O06006111eH1E 1
H3YYCHHOTO
| 65 | Pe3epBHBIN ypoK | 1 | | |
| 66 | Pe3epBHEII ypok | 1 | | |
67 Pe3epBHBIN ypok 1
| 68 | Pe3epBHEII ypok | 1 | | |
OBUIEE KOJIMYECTBO 68
YACOB I10 I[TPOTPAMME

YYEBHO-METOANYECKOE OBECNEYEHUE OBPA30OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbBIE YHEBHbIE MATEPUAJIbI A1 YHEHUKA

e Xumunsa, 10 knacc/ NabpuenaH O.C., O6LwecTBO C OrpaHMYEHHO OTBETCTBEHHOCTbIO
«OPO®A»; AKumnoHepHoe obuecTtBo «M3paTtenbcTBo «lpocBeleHne»
e Xumus, 11 knacc/ NabpuensaH O.C., O6bwecTBoO € OrpaHNYEHHON OTBETCTBEHHOCTbIO
«OPO®A»; AKuMoOHepHoe oblecTtBo «N3gaTenbcTBo «lpocsBeleHmne»

Beepute BapuaHT

METOOAUYECKUE MATEPUAJbI ANA YYUTENA

Beegute 1. O.C.NabpuensH, I'.I.JlbicoBa «Xnmmnsa Metognyeckoe nocobue — 6a3oBbIi
ypoBeHb>» - M.: Ipoda 2022 roga.

2. O.C.labpuensH, N.I.Octpoymos, «ObLaa xMMna B Tectax, 3agavax, ynpaxHeHmsax. 11
knacc» — M.: Opoda, 2023 roa.

3. O.C.lrabpuensH, N.H.bepe3skunH, A.A.YwakoBa «Xumnsa 11 knacc: KOHTpPO/bHbIE U
npoBepoYHble paboTbl K y4ebHuky». — M.: Apoda, 2021 .

4. O.C.NabpuensH, I.I.JlbicoBa, A.l'.BBeaeHckas «Xnumumsa 11 knacc: HactonbHasa KHura ans
yuntena». Yacte 1 - M.: Apoda, 2019 roa.

5. O.C.labpuensn, I'.l.JIbicoBa, A.l.BBegeHckaa «XmuMua 11 knacc: HactonbHaa KHura ans
yuuntens». Yactb 2 — M.: Opoda, 2022 roga.

6. O.C.lN'abpuensH, N.B.PewetoB, N.I.OcTpoyMoBa «3ajaym No XMMmUn U Cnocobbl nx
peweHus» - M.: «poda», 2021roa.

7. B.I'. AeHncoBa «XuMmna 11 knacc noypouHbie naaHbl no yvyebHmnky O.C.MabpuensHa,
I.I.Jlbicogori» - Bonrorpag» Yuutens 2018roa.

8. M.A.PsiboBa, Y.l0.HeBckas, P.B.JInuHko «TecTbl Nno xummun 11 knacc», - M.: Dk3aMeH,
2019r.

9. 9. 0.C.lNabpmuensH, N.I.ocTtpoyMoB «XMMNYECKUNI IKCNEPUMEHT B WKone 11 knacc»; - M.:
Opoda. — 2019 roa. _

LNOPOBbIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET



Beeaute _ BBeautenaHHblehttp://www.chemnet.ru MNazeta «Xumuna» u cant anga yuntens «4
nay Ha ypok XnMmmm»

http://him.1lseptember.ru EgnHasa konnekumsa LLOP: MNMpegmeTHaa konnekums «XuMmns»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4Hble 3KCNEPUMEHTbI:
xumuns. Konnekuyms Poccuinckoro obuieobpasoBaTesibHOro nopTtana

http://experiment.edu.ru AIXUMUK: canT J1.10. Annkbeposon

http://www alhimik.ru Bcepoccuinckas onmMMnumaga WKOAbHUKOB MO XMMUN
http://chem.rusolymp.ru OpraHnyeckast XMMuUs: 3NEKTPOHHbIN YYEOHUK AN CpefHel WKObI
http://www.chemistry.ssu.samara.ru OCHOBblI XMW SNEKTPOHHbIN y4ebHNK

http://www hemi.nsu.ru OTKpbITbIV KONeaK: Xumus

http://www.chemistry.ru JuctaHumoHHasa onmmnuaga no XMMnUnM: TeENEKOMMYHUKALMOHHbIN
obpaszoBaTesibHbIN MPOEKT

11 KJIACC



Haumenosanne| KoanuecTtBo yacon
JaekTpoHHbIE (LU(POBHIE)
Ne n/m| paznesioB u Tem KonTpoabubig [IpakTnueckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmsbl padoThI padoThI
Pazjen 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenue
aTOMOB.
ITepuoanueckuit
3aKOH U
11 gfiyéiinqecmﬂ 3 bubnuoreka
' LIOK https://myschool.edu.ru/
XUMHYECKHUX
sneMeHToB [. W.
MenneneeBa
BxonHoii
KOHTPOJIb( TECT)
Crpoenue
19 BEIIIECTBA. 4 bubnmmoreka
' Msuoroo6pasue IIOK https://myschool.edu.ru/
BCIIIECTB
13 XuMuueckue 6 1 1 bubnmmoreka
' peakiuu IIOK https://myschool.edu.ru/
bubnuoreka
n 13 1 1
TOTo o pasaey LIOK https://myschool.edu.ru/
Pa3nea 2. Heoprannyeckasi xumust
bubnmmoreka
2.1 M 6 1
. LIOK https://myschool.edu.ru/
bubnuoreka
2.2 H 9 1 1
eMETALIR! LIOK https://myschool.edu.ru/
Cas13b
HEOPraHUYECKHX
23 I;;?gj::qemﬂx 5 1 bubnnoreka
' ' K https://myschool.edu.r
Mrorosas LIOK https://myschool.edu.ru/
MIPOBEPOYHS
paborta ( TecT)
Hroro no pazaen 17 |2 2 bubmmorexa
pasAcity LTOK https://myschool.edu.ru/
Pa3znen 3. Xumusa u ;Ku3Hb
bubnuoreka
3.1 X 4
VIV HRISHD ITOK https://myschool.edu.ru/
Hroro no pazneny 4 3
OBLUEE
KOJIMYECTBO 343 2
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YACOB MO
NPOIrPAMME

11 KIACC

Ne i/

Tema ypoka

KoaunuecTBo
YacoB

Bcero

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

XUMUYECKUI PJIEMEHT.
ATOM. DneKTpoHHas
KOH(UTYpaIysi aTOMOB

bubnuorexa
HOK https://myschool.edu.ru/

Ilepuoauueckuii 3aKOH U
[lepuonnueckas cucrema
XUMUYECKHUX JIEMEHTOB
J. . Menneneena, ux
CBSI3b C COBPEMEHHOMN
TEOPHEN CTPOEHUSI AaTOMOB

bubnuorexa
LIOK https://myschool.edu.ru/

3aKOHOMEPHOCTH
VW3MEHEHUS CBOMCTB
XUMUYECKHUX AJIEMEHTOB U
UX COCIMHEHUH 110
TPYIIIaM U TIEPUOIAM.
3HaveHue
MEePUOIUYECKOTrO 3aKOHA U
CHUCTEMbI XUMHUYECKHUX
anemenTtoB J[.1.
MeneneeBa B pa3BUTHH
HayKu

bubnuorexa
LIOK https://myschool.edu.ru/

CrtpoeHue BeliecTna.
XuMudeckas CBSI3b, €€
Buabl. MoHHasa
XHMHYECKasl CBA3b

bubnmmoreka
OK https://myschool.edu.ru/

KoBanenTHas xumuueckast
CBSI3b. MeTannnuueckasi,
BOJIOPOJIHASL.

bubmmoreka
OK https://myschool.edu.ru/

[Tonumepst

bubmmoreka
I{OK https://myschool.edu.ru/

ITonsiTHE O THCTIEPCHBIX
cucreMax. MIcTuHHBIE N
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10114 BelecTBa
B PacTBOpE

bubmmoreka
OK https://myschool.edu.ru/
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Knaccudukanus
XUMHUYECKHX PEAKIHH B

8 HEOPraHUYEeCKON 1 bubnuorexa
OpPraHUYeCKO XUMHHU. IIOK https://myschool.edu.ru/
Tepmoxumuueckoe
ypaBHEHHE.
9 CODOCTE Deak bubnuorexa
Th WH.
P peardt ITOK https://myschool.edu.ru/
10 OOGpaTtuMbIe peaKIIHH. bubnuoreka
XHUMHYECKOE PABHOBECHE ITOK https://myschool.edu.ru/
IM'aaponu3 opraHuYecKux
11 u Hzgc)) FaHI/I‘Il)eCKI/IX brbmmorexa
P LIOK https://myschool.edu.ru/
BCIIICCTB
OKHCIUTEIbHO-
BOCCTaHOBUTEIIbHbBIC
12 ca o c o6 bubmmoreka
k. [Toustu
peartt OK https://myschool.edu.ru/
AJIEKTPOJIN3E PACIJIaBOB U
pPacTBOPOB coei
[Ipaktuyeckas padoral
CIICHUC
13 I;KCHG MMEHTaIbHBIX brbmmorexa
P HOK https://myschool.edu.ru/
3a1a4 110 TeMe
«XUMUYICCKUE PEAKITUN))
14 KopurponwsHnas pabora 1 bubnuoreka
«XUMHUYECKUE PEAKIIUN) 1TOK https://myschool.edu.ru/
Mertamisl, UX MOJI0KCHUE
B [Iepnoanueckoi
CHCTEME XUMHUYECKUX
anemenTosB /I. W.
15 Meteree f bubnmmoreka
HJIeJieeBa U
5 OK https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS
atomoB. O0mue
¢buznyeckue cBoicTBa
METaJIOB
Hemeramnbl. Psan
3JICKTPOOTPHUIIATEIILHOCTH.,
16 He ep anTp ]; bubmmoreka
METaJIJIbI KaK
OK https://myschool.edu.ru/
OKHCIIMTEIH B
BOCCTAaHOBUTEIIHN
17 Heoprannueckue u bubnuoteka
OpPTaHNYECKHUE KHCIIOTHI. I{OK https://myschool.edu.ru/
18 Heoprannueckue n bubnuoreka

OpTraHU4YCCKUC OCHOBAHUA

ITOK https://myschool.edu.ru/
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Bubanoreka

19 Comnu
ITOK https://myschool.edu.ru/
bubnmoreka
20 JKeckkocTb BO/IBI
8 LIOK https://myschool.edu.ru/
AmdoTtepHbie
HEOPTraHUYECKUE U
OpraHUYEeCKHE
21 ch:e WHEHHS bubmorexa
A ) IIOK https://myschool.edu.ru/
I'eneTnueckas cBs3b
HEOPTraHUYECKHUX U
OpraHUYECKUX BEUIECTB
KopurponbsHas pabota
99 CBs13b OPraHUYECKUX U bubnuorexa
HEOPraHHUYECKUX OK https://myschool.edu.ru/
COE€IMHEHUN
[Tpaktudeckas padora Ne
2. "Pemenue
23 AKCTIEPUMEHTAITBHBIX brbmmorexa
P HOK https://myschool.edu.ru/
3az1ay no Teme BemecrBa
1 UX CBOMCTBa»"
XHUMHUECKUE CBOMCTBA
24 raJIOr€HOB, CEPhI M X brbmmorexa
> OP LIOK https://myschool.edu.ru/
COCTMHCHU I
XUMHUYECKUE CBONCTBA
25 a3ora, Gocodpa u ux bubmmorexa
’ ks LIOK https://myschool.edu.ru/
COCTMHEHU N
XUMHUYECKUE CBONCTBA
26 TJEpoJia, KPEMHUS U UX brbmmorexa
YEIEPOAa, ¥p LIOK https://myschool.edu.ru/
COCTMHEHU N
IIpuMeHeHne BaKHEUIINX
27 HEMETaJJIOB M UX brbmmorexa
. HOK https://myschool.edu.ru/
COCTMHEHU N
O60061eHue u
cucTeMaTtu3anus 3HaHUI
28 o TeMe «HemeTamnb. bubnuoTteka
Beruunciienus mo OK https://myschool.edu.ru/
YpaBHEHUSAM XUMUUYECKHUX
peaKkuui u
[TpaxTiueckast paborta Ne
3. «Pemenue
bubnuorexa
29 AKCIIEPUMEHTAIIBbHBIX

3a;ay 1o TeMe
"Hemertamisr"»

HOK https://myschool.edu.ru/
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Konrponbnas padora 3 o
30 TeMaM «MeTauib) U 1 bubnrotexa
IIOK https://myschool.edu.ru/
«HemeTtamib»y
Ponb xumuu B
obecrieueHun
31 9KOJIOTHYECKOH, 1 bubmnoreka
SHEPIreTUUECKOM U IIOK https://myschool.edu.ru/
MHIIEBON 0€30IIaCHOCTH,
Pa3BUTHH MEIMITUHBI
[TpencraBienust 06 0OMNX]
% | npowsmenioro 1 biuGmorera
P . IIOK https://myschool.edu.ru/
MOJTyYeHUs] BaXKHEUIIINX
BCIICCTB
YenoBek B MUPE BEIIECTB bubnuoreka
33 1
U MaTepuajoB ILHOK https://myschool.edu.ru/
34 XUMHUS U 310pOBbE 1 bubnmnoreka
YeJoBeKa ILHOK https://myschool.edu.ru/
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA30OBATEJIbBHOIO NPOLIECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbLI OANA YYEHUKA

* Xumus, 10 knacc/ MNabpuensan O.C., O6wecTBO € orpaHNYeHHON OTBETCTBEHHOCTLIO
«OPO®A»; AkumoHepHoe obLiectBo «M3gatenbcTtBo «lpocBeweHmne»
* Xumus, 11 knacc/ MNabpuensan O.C., O6wecTBO C OrpaHNYEeHHON OTBETCTBEHHOCTLIO
«QPO®Ay; AkunoHepHoe obuiectBo «M3gaTtenbcTBo «l1pocBeLieHmne»

Beeaute BapmaHT

METOAMYECKUE MATEPWUAIDbI ONA YYUTENA

Beegute 1. O.C.NabpuengaH, I'.I.JIbicoBa «Xnumua Metoanyeckoe nocobmne — 6a3oBbIN

ypoBeHb» - M.: [ipodha 2022 roga.

2. O.C.lNabpwuensH, N.I.Octpoymos, «ObLasa xmmusa B Tectax, 3agadax, ynpaxHeHUsX.

11 knacc» — M.: [lpodba, 2023 rog.

3. O.C.lNabpwuensH, N.H.bepesknH, A.A.Ywakoa «Xumna 11 knacc: KOHTponbHbIE 1

npoBepoYHble paboThbl K y4ebHuky». — M.: podpa, 2021 r.

4. O.C.lNabpuensn, I'.I JIbicoBa, A.l.BBegeHckasn «Xumusa 11 knacc: HactonbHasa kHura

ansa yuutena». Yacte 1 — M.: ipodba, 2019 rog.
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5. O.C.lN'abpuensn, I".I.JIbicoBa, A.l.BBegeHckasa «Xumua 11 knacc: HactonbHas kHura
ans yantenax». Hacte 2 — M.: [Ipodpa, 2022 rog.

6. O.C.lNabpuensH, N.B.PeweTtos, U.I.OctpoymoBa «3agaym no xummm n cnocobbl nx
pelieHus» - M.: «dpodar, 2021roa.

7. B.I'. deHucoBa «Xmnmus 11 knacc noypoyHble nnaHbl no yyedbHuky O.C.MabpuensiHa,
I".I".JleicoBon» - Bonrorpag» Yuntens 2018roa.

8. M.A.PaboBa, Y.KO.HeBckas, P.B.JInHko «TecTtbl no xumun 11 knaccy, - M.: 3k3ameH,
2019r.

9. 9. O.C.INabpwuensiH, N.I.octpoymoB « XMMNYECKNA SKCNEPUMEHT B LIKose 11 knaccey; -
M.: Opodpa. — 2019 rog.

LNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbl U PECYPCbl CETU UHTEPHET

Beegute _ BeBegutegaHHbliehttp://www.chemnet.ru MaseTta «Xumua» n cant gnga
yuntens «A ngy Ha ypok XumMum»

http://him.1september.ru EguHasa konnekuus LLOP: MNpeameTHasn konnekumsa « Xumusi»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4Hble
aKcnepumMeHTbl: xumunsa. Konnekuua Poccuinckoro obueobpasoBaTtenbHOro noprana
http://experiment.edu.ru AIIXUMWK: cant J1.HO. AnnkbepoBon

http://www alhimik.ru Bcepoccuiickaa onumnuaga LWKOSIbHUKOB MO XUMUN
http://chem.rusolymp.ru OpraHmnyeckas XmmMus: 3NeKTPOHHbIN Y4ebHUK aAns cpeaHen
LLIKOSbI

http://www.chemistry.ssu.samara.ru OCHOBblI XMWUW: 3NEKTPOHHbIN Yy4EOHUK
http://www hemi.nsu.ru OTKpbITbIN KONEeaAX: XuMns

http://www.chemistry.ru JuctaHumMoHHasa onumMmnuaga no XMMmuu:
TenekoMMYHUKaLUMOHHbIV 0bpa3oBaTesibHbIN NPOEKT



