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IHHOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamMmmMa o XuMUHU Ha YPOBEHb CPEIHETO 00Iero oOpa3zoBanus it ooydaromuxcs 10—11-x
kimaccoB MBOVY «Ycrb-baprysunckas COIL um. IllenxoBHukoBa K.M.» pa3paboTaHa B COOTBETCTBHHU C
TpeOOBaAHUSMU:

e @epnepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoii deaepamumy;

e mpukaza MunoOpHayku oT 17.05.2012 Ne 413 «O6 yrBepxkneHuu (eaeparbHOro rocy1apcTBEHHOTO
00pa30BaTeNbHOTO CTaHIapTa CpPEeAHEro oOIliero oOpa3oBaHUA» (C M3MEHEHHUSIMH, BHECEHHBIMHU
npukazoM Munnpocseuenus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu denepaabHO 00pa3oBaTEIbHOM
MPOrPaMMBbI CPETHETO 00IIEro 00pa3oBaHUI;

e mpukaza Munmnpocemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu Ilopsiaka opraHuzanuu u
OCYILECTBIICHHS 00pPa30BaTENLHOM JAEATEILHOCTH [0 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOTpaMMamM
— o0pa3oBareiabHBIM MPOrpaMMaM Ha4yallbHOTO OOIIEro, OCHOBHOI'O OOIIEro M CpeaHEro oOIIero
00pa3zoBaHus»;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHUOIOTHYECKIE TPEOOBAHUS K OpPraHH3alUsM BOCHUTAHUS H
00y4eHus1, OTJbIXa U 03/I0POBJICHUS JETEH U MOJIOJIEKU», YTBEPAKACHHBIX IOCTAHOBICHUEM IJIABHOTO
caHutapHoro Bpaua oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urnennyeckue HOpMaTUBBI U TPeOOBAHUS K 0OECIIEUEHUIO OE30MMACHOCTH U
(unmu) Ge3BpeIHOCTH Ui YeloBeka (pakTopoB cpelibl OOUTaHUSA», YTBEPKIACHHBIX MOCTAHOBJICHHUEM
[JIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHIICTIIIMU YKOJIOTMYECKOTO 00pa30BaHUS B CUCTEME 00IIEero 00pa3oBaHus;

e y4eOHOro IUIaHA CpegHero oOmero oOpa3oBaHUs, YTBEpXkAEHHOro mpukazom MBOY «YcTb-
bapry3unckas COLI nm.1lenkoBaukoBa K.M » ot 31.08.2023 Ne 175 «O0 yTBepx/1eHUN OCHOBHOM
00pa3oBaTeNbHON MTPOrpaMMBbl CPEHETO 00IIEro 00pa30BaHUSY;

Pabouas mporpamMma OpuMEHTHpPOBaHA Ha LEJIEBBIC MPUOPHUTETHI, chopMyTupoBaHHBIE B (eneparbHOI
paboueil mporpamme BocluTaHHus M B pabouell mporpamme Boctutanuss MBOY «Ycre-baprysunckas COLI
nM.IllenkoBHukoBa K.M »

lMporpamMa No XxMMMK Ha YpOBHe cpeaHero obuero obpasoBaHus paspaboTaHa Ha ocHoBe PeaepasibHOro
3aKOHa oT 29.12.2012 N? 273-®3 «06 obpa3oBaHun B Poccuinckon denepaumn», TpeboBaHmi K
pe3ynbTaTaM OCBOEeHUs denepanbHON o6pasoBaTenbHOM NMporpaMMbl cpegHero obuiero obpasosaHus (OOMM
COO0), npeacrtaBneHHbix B GegepanbHOM rocygapcrteeHHoM obpasosaTtenibHOM ctaHgapTe COO, ¢ y4éToMm
KoHuenuun npenogaBaHnsa ydyebHoro npegmerta «Xnmmsa» B obpasoBaTenbHbIX opraHusaumsax Poccuimckom
depepauunn, peanmsyowmnx OCHOBHble obpa3oBaTesibHble MPOrpaMMbl, U OCHOBHbIX NOAOXeHUI «CTpaTernu
pa3BuTUS BocnmMTaHusa B Poccuinckon ®eaepaumm Ha nepuog o 2025 roga» (PacnopsixeHue
Mpasutensctea PO ot 29.05. 2015 N2 996 - p).

OcHoBy noaxoaoB K pa3paboTke NporpaMMbl MO XMMUU, K onpeaeneHnto obuen ctpaternm obyyenus,
BOCMNUTaHMA 1 pa3BuTua obydarowmxcsa cpeacreamm yuyebHoro npeameta «XmMmna» ana 10-11 knaccos Ha
6a30BOM ypOBHE COCTaBUAM KOHUeENTyanbHble nonoxeHns ®roC COO o B3anMoobyCcnoBNEHHOCTU LeNen,
cogeprxaHus, pesynbtaToB 06y4yeHunsa u TpeboBaHUN K YPOBHIO NOAFOTOBKWU BbliMYCKHUKOB.

XnMnyeckoe obpasoBaHue, nosyyaeMoe BbiNyCKHMKaMn obueobpasoBaTesibHOM OpraHmM3aunm, aBaseTcs
HEOTbEMJIEMOM YacCTbio MX 06pa3oBaHHOCTM. OHO CYXWUT 3aBepLlaloL MM 3TanoM peannsaunm Ha
COOTBETCTBYOLWEM eMy 6Aa30BOM YPOBHE KJIHOYEBbIX LLEHHOCTEN, NPUCYLLMX LIeSIOCTHOMN cucteme
XMMUYeckoro ob6pasoBaHms. DTM LEHHOCTN KacatoTCs NO3HaHMS 3aKOHOB Npupoabl, hopMnpoBaHuUs
MMUPOBO33peHuns K 0bLen KynbTypbl YenoBeka, a TakXe 3Konormdyeckm 060CHOBaHHOIMO OTHOLLEHMS K
CBOEMY 340pOBbI0 M NpUpoaHON cpeae. Peannsyetca xummyeckoe obpasoBaHme o0by4alLWMXCs Ha ypoBHe
cpeaHero obuero obpasosaHusa cpeacTtesaMmn ydyebHoro npegmerta «XMMusa», cogepxaHme n nocTtpoeHmne
KOTOpPOro onpegeneHsl B MporpaMMme no XMMuUn ¢ y4éToM cneumdpukn Haykm XmMmnm, eé 3HadeHus B
NO3HaHWM NPUPOAbl N B MaTepuanbHOM XU3HM 0bLiecTBa, a TakxXe C YY4ETOM 06LMX Lesiein u NpUHLMMNOB,
XapaKTepum3yLmnx COBpeMeEHHOE COCTOSIHNE CUCTEMbI cpefHero obuiero obpasoBaHuns B Poccuiickomn
denepauunu.

XUMUSI KaK 3JIEMEHT CUCTEMbl ECTECTBEHHbIX HAyK UrpaeT ocobyto posib B COBPEMEHHOW LMBUIM3ALUUN, B
CO3Z1aHNN HOBOW 6a3bl MaTepuanbHOM KynbTypbl. OHa BHOCUT CBOI BK/ad B (hopMMpoBaHue
pauUMOHaNIbHOro Hay4YHOro MbILWJIEHMS, B CO3A4aHME LIeNOCTHOrO NpeacTaB/ieHnst 06 OKpyXXatlweM MUpe Kak
0 €IUHCTBE NpUpPOAbl U YeNloBeKa, KOTopoe opMUPYETCA B XMMUN Ha OCHOBE MOHUMaHUSA BELLECTBEHHOIO



COCTaBa OKpyXaruwero Mmmpa, oCo3HaHna B3anMMOCBA3N MeXy CTPOEHMEM BELWLECTB, UX CBOWCTBaMU
BO3MOXHbIMK 0bnactamm NMpUMEHEeHNA.

TecHo B3aMMOAENCTBYS C APYIMMWN eCTECTBEHHbIMM HayKaMu, XMMUS CTasla HEOTbEM/IEMOIN YaCTbio MUPOBOM
KyNbTypbl, HEO6X0AMMbIM YC/TOBMEM YCMELWHOIo TpyAa M XM3HM KaXaoro yneHa obuiectsa. CoBpeMeHHas
XMMUS KaK HayKa co3mpaaTesibHas, Kak HayKa BbICOKMX TEXHOIOTMI HarnpasB/ieHa Ha peweHne rnobanbHbiX
npobaemM yCTOMUMBOIro pa3BuUTUS Ye0BeYeCcTBa — CbipbEBOW, SHEPreTUYECKOM, NULLLEBON, 3KOOTMYECKOMN
6e30mMacHOCTM M OXpaHbl 340POBbS.

B cooTBeTCTBMM C O6WIMMM LENSIMU M NMPUHLMNAMK cpefHero obuwero obpasoBaHms cogepXaHue npegMeTa
«Xnmma» (10-11 knaccbl, 6a30BbI YPOBEHb U3YUYEHUSI) OPUEHTUPOBAHO MPEUMYLLECTBEHHO Ha
06WeKyNbTYPHYIO NOAFOTOBKY 06y4arLlWmnxcs, Heobxoanmyto UM A9 BbipaboTKNM MMPOBO33PEHYECKMX
OPWEHTUPOB, YCMNELHOro BKOYEHMS B XMU3Hb COLMYMa, NPOAO/IKEHUS 06pa3oBaHMs B pasiNyHbIX
obnacrtsx, He CBSA3aHHbIX HENOCPEACTBEHHO C XUMUEN.

CocTaBnsowmmMmn npegMeTa «XnmMmsa» ansaoTcs 6a3oBblie Kypcbl — «OpraHnyeckas xmmmsa» n «O6wasn v
HeopraHmM4yeckasl XMMns», OCHOBHbIM KOMMOHEHTOM COAEPXaHMUS KOTOPbIX SIBASIKOTCS OCHOBbI 6a30B0OW
HayKW: CUCTEMA 3HAHWUN NO HEOPraHMYEeCKon XMMUmM (C BKIKOYEHNEM 3HAHWIA U3 obLen XMMUn) un
opraHuyeckon xmmmmn. OopMnUpoBaHME AAHHOM CUCTEMbI 3HAHUN NPU U3y4YeHUN NpegMeTa obecneymnBaeT
BO3MOXHOCTb PaCCMOTPEHUS BCEr0 MHOroobpa3ns BeLLEeCcTB Ha OCHOBE 06LWKMX MNOHATUIA, 3aKOHOB 1 TEOPUI
XUMUN.

CTpyKTypa coaepxaHusa KypcoB — «OpraHmyeckas xmMmsa» n «0611as U HeopraHudeckas XumMmnsas
cdhopMmMpoBaHa B NporpaMMe Nno XMMMM Ha OCHOBE CMCTEMHOIO NoAaxoda K M3y4yeHuto yyebHoro matepmana
n 06yc/ioB€Ha NCTOPMUYECKM 060CHOBAHHbLIM Pa3BUTUEM 3HAHMUN Ha ONpeaenéHHbIX TEOPETUUYECKUX
YPOBHSAX. Tak, B KypCce opraHMyeckoin XMMnn BeLLeCTBa pacCMaTPUBAIOTCA Ha YPOBHE K1aCCUUECKOW
TEOPUN CTPOEHUS OPraHUUYECKMUX COEANHEHUN, @ TaKXXE Ha YPOBHE CTEPEOXMMUYECKMX U DNEKTPOHHbIX
npeacTaB/ieHnit 0 CTpoeHUN BelllecTB. CBeaeHMsa 06 M3yyaeMblX B Kypce BeLLeCcTBax AalTcsa B pasBUTUN —
OT YrNeBoZlOpO/IOB A0 C/IOXKHbIX 6UONOrMUYECKN aKTUBHbIX COeAMHEHUI. B Kypce opraHnyeckon xmMmmm
nosly4yatoT pa3BuTme chopMMpPOBaHHbIE HA YPOBHE OCHOBHOIO 06LLero o6pasoBaHusl NepBoHavasibHble
npeacTaBfieHUs 0 XMMNUUYECKOWN CBA3U, KNAacCU@UKALMOHHBIX NpU3Hakax BeLLecTB, 3aBUCUMOCTN CBOMCTB
BELLECTB OT UX CTPOEHMUS, 0 XUMNUUYECKON peaKkLmu.

Moa HOBbLIM YrnoM 3peHuns B npeaMete «XuMmnsa» 6a3oBOro ypoBHSA pacCMaTpuBaeTCs U3YUYEeHHbI Ha ypoBHe
OCHOBHOro obuero o6pasoBaHns TeopeTMUeCKn MaTepunan n dhakTonornyeckme CcBeeHns o BellecTtBax u
XUMUYECKON peakummn. Tak, B HaCTHOCTHU, B Kypce «Oblwas n HeopraHnyeckas XxuMmnsa» oby4datrowmmcs
npenocTaBNsAeTCs BO3MOXXHOCTb OCO3HATb 3HA4YeHMe NepmoaMyecKoro 3akoHa ¢ obuieTeopeTMyeckmnx m
MEeTOA0/10rMYeCKUX NO3ULMIA, rNybxe NoHATb NCTopuYeckoe naMeHeHune GyHKLMN 3TOro 3akoHa — oT
obobwatouwen o 06bACHAOWEN U MPOrHO3UPYOLEN.

EavHan cuctemMa 3HaHWI 0 BaXHENWnX BeLlecTBax, UX CocTaBe, CTPOEHUN, CBOMCTBAX M NMPUMEHEHUHU, a
TakXe 0 XMMUYECKNX PeaKLMSX, UX CYLLHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHMS A0MNoNHAeTcs B Kypcax 10
M 11 KIaccoB 3/IEMEHTaMU CoAEPXKAaHUSl, UMEKLMMWN KYNIbTYPOSIOrMYECcKUiA U NPUKIAAHOM XapakTep. ITu
3HaHWA CNOCO6CTBYIOT MOHUMAHUIO B3aMMOCBSA3N XMMUKN C APYTMMW HayKaMKn, pacKpbiBaloT €€ posib B
Nno3HaBaTes/IbHOW M NpaKTUUYECKon AeATEeNIbHOCTN YesI0BEKA, CMOCOBCTBYIOT BOCMUTAHUIO YBAXEHUS K
npoueccy TBopYecTBa B 06/1aCTV TEOPUN U NPAKTUYECKUX MPUTOXKEHUN XMMUKN, MOMOralOT BbIMyCKHUKY
OPMEHTUPOBATLCS B O6LLECTBEHHO N JIMUHOCTHO 3HAUYUMbIX NMpobrieMax, CBA3aHHbIX C XUMUEN, KPUTUUECKN
OCMbICNIMBATb MHMOPMALMIO U NPUMEHATL €€ AN NOMNONHEHUS 3HAHWUN, PELUEHNS UHTENIEKTYaIbHbIX U
3KCNepuMeHTaNbHbIX UCCrefoBaTeNlbCKMX 3a4a4. B Lenom cogepxxaHune yyebHoro npegmeta «Xmmms»
AaHHOrO YPOBHS U3YYEHUS OPUEHTUMPOBAHO Ha popMMpoBaHME y 06y4datowMxCcs MMPOBO33PEHYECKON
OCHOBbI ANl MOHUMaHWs GUNOCODCKMX NAel, TaknMX Kak: MaTepuasibHOEe e4MHCTBO HEOPraHMYEeCcKoro u
OpraHnyeckoro Mupa, obycnoBneHHOCTb CBOMCTB BELLECTB UX COCTAaBOM U CTPOEHMEM, NO3HABAEMOCTb
NPUPOAHbIX SABJIEHUIN MYTEM DKCMEPUMEHTA N PELUEHNS MPOTUBOPEUNIA MEXAY HOBbIMU ddaKTaMu U
TEOpPEeTMUYECKMMM NPEeanochkisiIkaMu, 0CO3HAHNE POSIN XMMUK B PELLUEHUM SKONOrMYecknx npobrem, a Takxe
npobnem cbepexeHunss sHEPreTUYeCKNUX peCcypcoB, Cbipbsl, CO34aHUS HOBbIX TEXHOJIOMM 1 MaTepuanos.

B nnaHe pelweHns 3agay4 BOCNUTaHUSA, pa3BUTUS U couManmnsaunm oby4aroLmnxXcs NPUHATbIE MPOrpaMMon no
XUMUU NOAXOAbl K ONpeAeneHnto coaepXaHms U NoCTPOeHMs NpeaMeTa npegycMaTpuBatoT GOpMUpoBaHue
YHUBEpCasbHbIX Yy4ebHbIX AeNCTBUIA, nMerowmnx 6a3oBoe 3Ha4YeHMe AN pa3fIMYHbIX BUAOB AEATENIbHOCTU:
pelweHunsa npobnem, nomcka, aHanusa u 06paboTkn MHDOpMaLMK, HeEOBX0AUMBIX AN NpMobpeTeHns onbiTa
NpakTU4YecKon N nccnefoBaTeNbCKON AEATENBbHOCTU, 3aHUMAIOLWEN Ba)XHOE MECTO B MO3HAaHMN XUMUMU.



B npakTuke npenoiaBaHUs XMMUM KakK Ha YPOBHE OCHOBHOro o6liero o6pasoBaHus, Tak U Ha YPOBHe
cpeaHero obuero o6pasoBaHus, Npu ONpeaesIEHNN COAEPXATENbHOW XapaKTEPUCTUKN LIENEN U3YUYEHMUS
npeaMeTa HanpaB/eHNMEM NepBOCTENEHHON 3HAaYMMOCTN TPAANLMOHHO NPU3HAETCA (OPMUpPOBaHNE OCHOB
XUMUUYECKOM HayKM Kak 06/1aCcTM COBPEMEHHOIO eCTECTBO3HAHUSA, MPaKTUYECKOM AeATE/bHOCTM YeloBeKa U
Kak 0AHOro M3 KOMMOHEHTOB MUPOBOM KynbTypbl. C METOANYECKON TOUKMN 3PEHUS TaKoW noaxos K
onpeaeneHnto Lesnen 3yyeHns npeameTa aBnseTcs BrnosHe onpaBAaHHbIM.

CornacHo faHHOM TOYKE 3pEHUS FMTaBHbIMU LENSMU U3yYeHUs npeaMeTa «XnuMnsa» Ha 6a30BOM ypoBHE
(10 -11 kn.) asnsawTCS:

(hopMUPOBaAHNE CUCTEMbI XMMUYECKNX 3HAHUN KaK BaXXHelLlel COCTaBMSAKLIEA eCTECTBEHHO-Hay4YHOMN
KapTUHbI MMpa, B OCHOBE KOTOPOW siexaT KJ/toueBble NOHATUS, PyHAAMEHTaNbHbIE 3aKOHbI U TEOPUU
XUMUU, OCBOEHME SA3blKa HaYKM, YCBOEHME U NOHMMAHUE CYLLHOCTU AOCTYMHbIX 0606 eHM
MWUPOBO33PEHYECKOr0 XapakTepa, 03HaKOMJ/IEHME C UCTOPUEN X Pa3BUTUS U CTAHOBNEHUS;

¢dopMmMpoBaHme N pa3BnTMe NpeacTaB/ieHMn 0 HAaY4YHbIX MeToAaX MO3HaHMS BELLECTB U XMMUYECKUX
peakunii, Heob6xoanMbIx Ans NpuobpeTeHns yMeHUN OPUEHTMPOBATLCS B MUPE BELLECTB U XMMUYECKUX
SIBIEHNN, UMEKOLLMX MECTO B NpMpoae, B NPaKTUYECKON U NOBCEAHEBHOWN XU3HU;

pas3BuUTne YMeHVIVI M crnocobos AEATENIbHOCTUN, CBA3AHHbIX C Ha6J'II-0LI,eHVIEM N 06BACHEHMEM XUMUYECKOTO
aKcnepuMeHTa, cobnogeHmnem npasun 6esonacHoro obpallueHns ¢ BewecTBaMu.

Hapsiny c 3TuM, coaepxxaTenbHasi XapaKTepucTuMKa Lenen n 3agay nsydyeHus npeamerta B nporpaMMe no
XUMUN YTOUYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBMW C HOBbIMW NMPUOPUTETAMU B CUCTEME CpedHEro
obuwero obpasosaHua. CerogHsa B npenogaBaHUn XMMnmM B 6onblLEN CTENEHU OTAAETCA NpeanodYTeHune
NpakTUYecKoli KOMMNOHEHTe coAep)KaHns 06yUYeHUsi, OpUEHTUPOBAHHOWM Ha NOArOTOBKY BbIMYCKHUKA
obweobpazoBaTenibHOM OpraHM3aumu, Brajaelero He Habopom 3HaHM, a GYHKLNOHANbHOM
rPaMOTHOCTbIO, TO €CTb CNocob6aMm N YMEHUSAMU aKTUBHOIO MONYYEHUS 3HAHUIA N NPUMEHEHUS UX B
peasibHOM XU3HWU A1 peLleHns NPaKTUYeCcKux 3aaau.

B cBA3M C 3TMM Npu M3ydeHnn npeaMmeTa «XMMuUs» AOMUHUPYHOLLEE 3HAaYEHME NPUOBPETAOT TakMe Lenu u
3a4auun, Kak:

aganTaums obyyatolwmxcs K yCloBUsSIM AMHAMUYHO pasBuMBaloLLlerocs Mmpa, hopMmpoBaHue
NHTENNEKTYalbHO PasBUTOM JIMYHOCTU, FOTOBOM K CaMO06pa3oBaHMUI0, COTPYAHUYECTBY, CAMOCTOSITENIbHOMY
MPUHSTUIO TPAMOTHbIX PELUEHUA B KOHKPETHbIX XXMU3HEHHbIX CUTYaUMsIX, CBA3AHHbIX C BELWECTBAMU U UX
NPUMEHEHMEM;

dhopMupoBaHmne y obyyatomMxcs KNoYeBbIX HaBbIKOB (K/IKOYEBbLIX KOMMETEHLNIN), UMEIOLLMX
YHUBepcasnbHOe 3HayeHne 419 pa3InyHbiX BUAOB AEATENbHOCTU: peweHnsa npobnem, noncka, aHanmsa u
06paboTkn nHdopMaunm, HeobxoaAnMbIX A9 NpuobpeTeHns onbiTa AEATENIbHOCTU, KOTOpas 3aHUMaeT
BaXXHOE MeCTO B MO3HAHUM XMMUU, a TaKXe A5 OLEHKN C NO3ULMIA IKONornyeckom 6esonacHocTum
XapakTepa B/INSHUSA BELLECTB U XMMUYECKMX MPOLLECCOB HA OpraHU3M YefnioBeka U NpUpoaHYIO cpeay;

pa3BuTME MNO3HaBaTebHbIX UHTEPECOB, MHTENNEKTYaNbHbIX U TBOpYECKMX CcrnocobHocTen obyyarowmxcs:
CNocobHOCTM CaMOCTOATENIbHO NpnobpeTaTb HOBblE 3HAHUSA MO XMMUU B COOTBETCTBUU C XXU3HEHHbLIMU
NoTpebHOCTAMU, NCNONb30BaTb COBPEMEHHbIE MHMOPMaLMOHHbIE TEXHOIOMMN ANs MOUCKA N aHanun3a
y4yebHOM 1 Hay4yHO-NOoNynsapHON MHMOPMaLNM XMMNUYECKOro coaepXaHus;

¢dopmMupoBaHMe 1 pasBuTUE y 06y4atoWMXCS acCOUMATUBHOIO M JTIOMMUYECKOTO MbILLIEHNUS,
HabnaaTENBLHOCTN, COBPAaHHOCTN, aKKYpPaTHOCTU, KOTOpble 0CO6EHHO HEOBX0AMMbI, B YAaCTHOCTU, NpU
NAaHMPOBAHUN U MPOBEAEHUN XMMUYECKOr0 3KCNepUMeHTa;

BOCMMUTaHME y 06ydaloWwmxcsa yoexx 4gEHHOCTU B N'YMaHUCTUYECKON HanpaBNeHHOCTU XUMUN, €€ BaXXHOW ponu
B peweHnn rnobanbHbiX Npo6sieM pauMoHanbHOro NPUPOAONOSb30BaHMSA, NMOMONHEHUSA SHEPreTUYECKNX
pecypcoB U COXpPaHEHUS NPUPOAHOro paBHOBECUSA, OCO3HAHUSA HEOBXOAMMOCTM 6EPEXHOr0 OTHOLLEHUS K
npupoJe 1 CBOeMy 3[10pOBblO, a TaKXKe NpUoBpeTeHNst onbiTa UCMOIb30BAHNSA MOMYYEHHbIX 3HAHUIA AN
NPUHATUS TPAMOTHbIX PELUEHMIA B CUTYaUUSAX, CBA3AHHbIX C XUMUYECKUMWN ABNEHUSIMU.

B yuyebHOM nnaHe cpeaHero obuwero obpasosaHusa npegMeT «XnuMmsa» 6a3oBOro YpoBHS BXOAUT B COCTaB
npeaMeTHon obnactn «EctecTtBeHHO-Hayu4Hble NpeaMeTbI».



O6uee yncno yacos, 0oTBEAEHHbIX ANS U3Yy4YeHUss XMMUK, Ha 6a30BOM ypoBHe cpeaHero obuiero
obpa3oBaHus, cocTtaBnsieT 68 yacos: B 10 knacce - 34 vaca (1 4yac B Hegent), B 11 knacce - 34 vaca (1
yac B HeZenw).

COAEP>XAHUE OBYYEHMUA

10 KJ1IACC

OPIrAHUYECKASA XNMUA

TeopeTnuyeckmne OCHOBbl OPraHMUYeCKoOn XUMUMU

MpeaMeT opraHn4yeckon Xxmmmn: eé BO3HUKHOBEHUNE, pa3BMTME N 3HAYEHME B NOJSTYHYEHNU HOBbIX BELWECTB U
MaTepuanos. Teopust CTPOEHUS OpraHMYecknx coeanHeHnin A. M. bytnepoBa, €€ OCHOBHbIE MOJSIOXEHUS.
CTpyKTypHble POpPMYJibl OPraHUYecKkux BelwecTB. FomMonorus, naomepus. Xmmm4yeckas Cesiab B
OpraHn4yeckmnx coeauHeHnax — oAnHapHble N KpaTHble CBSA3MU.

MpeacTaBneHue o Knaccubukauum opraHnyecknx BellecTs. HoMeHKIaTypa opraHMYeckmux coeanHeHnM
(cucTemaTnueckasi) u TpMBMasbHble Ha3BaHUA BaXKHENLWMX NPeacTaBUTENEN KNAcCOB OpraHUYecknx
BELLECTB.

DKcnepuMeHTaNbHble METOAbI M3YYEHUS BELLECTB M UX MpeBpaLLeHUin: 03HaKoMIeHMe C obpa3suamu
OpraHn4yecKkmnx BeLWECTB U MaTtepmnaslaMmn Ha UX OCHOBE, MOAENTNMPOBaAHMNE MONEKYJT OpraHN4YeCKnNX BELLECTB,
HabnaeHMe U ONNCaHNE AEMOHCTPALMOHHbBIX OMbITOB MO NPEBPALLEHMNIO OPraHNYECKNX BELLECTB Npu
HarpeBaHuu (nnasneHue, obyrnnBaHMe U ropeHune).

Yrnesoaopopabl

ANnKaHbl: COCTaB N CTPOEHMEe, FOMOSIOrM4Yeckuin psaa. MetaH 1 aTaH — NpocTenne npeacTaBuTesNIn askaHoB:
dursmyeckme n xMmMnyeckne CBOMCTBa (peakumm 3aMeLleHns n ropeHns), HaxoxaeHme B npmpoae,
nosiy4yeHme n nNpuMeHeHme.

ANKeHbI: COCTaB U CTPOEHWE, FOMONOTMYECKNI psifl. DTUNEH U NPOMNUAEH — NpocTelwmne NpeacTaBUTeNm
ankeHoB: U3MYecKmMe U XMMUYeckmne CBOMCTBA (peakuum rmapupoBaHuns, ranoreHnpoBaHus, rmapataumm,
OKWC/IEHUS U NONMMEPM3aLNM), NOSYYEHUE U MPUMEHEHMUE.

AnkaguveHsbl: 6bytagmneH-1,3 n metunbyrtagmeH-1,3: CTpoeHMe, BaXHeLWne xummyeckme ceoncTea (peakumns
nonumepusaumn). MonyvyeHme CUHTETMYECKOrO Kay4yyKa U pe3unHbl.

ANKWHBI: COCTaB M 0COBEHHOCTU CTPOEHUS, FOMONOrMYeckuii psa. AueTuneH — NpocTenwnin NpeacTaBuTenb
aNIKMHOB: COCTaB, CTpoeHue, hun3nMyeckme u XMMmnyeckne CBONCTBa (peakumm rmapmpoBaHuns,
ranoreHNpoBaHus, rmapaTaumn, ropeHnst), NoayvYeHne u NpMMeHeHne.

ApeHbl. beH3on: cocTas, CTpoeHue, PU3NYECKUE N XUMUYECKME CBOMCTBA (peakumnn ranoreHnpoBaHusa u
HUTPOBaAHWUA), NoJSly4YeHne u npuMmeHeHne. Toyos: cocTaB, CTPOeHUe, pusnyeckne n XMMmyeckme CBoOMCTea
(peakumnu ranoreHMpoBaHnsl U HATPOBAHMS), NOSTyYeHME N NMpUMeHeHne. TOKCUYHOCTb apeHoB.
FeHeTHUeckasl CBA3b MexAay Yr/ieBoAopoAaMu, NpuUHaAiexalmmMmn K pasfimyHbiM KiaccamM.

MpupoaHble UCTOYHUKWN YrNeBoAopoAoB. [MpuUpoaHbI ras n nonyTHole HedTAHbIE ra3bl. HedTb n eé
npouncxoxaeHue. Cnocobbl nepepaboTkn HedPTU: NeperoHka, KpekUHr (TepMmMUYECcKnii, KataantTudeckmin),
nuponus. MNpoaykTbl NnepepaboTkn HedPTH, UX NPUMEHEHME B NPOMbILLNEHHOCTU U B BbITY. KaMeHHbI yronb
N NpOAYKTbl ero nepepaboTku.

DKCNepMMEHTaNbHble METOAbl U3YUYEHMS BELWECTB U UX NPEeBpaLLEHUA: 03HAKOM/IeHNE C 0bpasLamMm
naacTMacc, KayuyyKoB M pe3uHbl, Konnekumm «HedTb» 1 «Yronb», MoaennpoBaHMe MOneKkyn



yrneBoAopoA0B M ranoreHonponsBoAHbIX, MpoBeAeHMe NMpakTMYeckon paboTbl: nosyyeHne aTuneHa u
N3y4yeHMe ero CBOWCTB.

PacuéTtHblie 3agaun.

BbluncneHns no ypaBHEHMIO XMMMYECKON peakummn (Macchl, 06bE&Ma, KOTMYECTBa UCXOAHOIo BELWeCcTBa Wimn
NPOAYKTa peaKkuMn no M3BeCTHbIM Macce, 06bEMY, KOJIMYECTBY O4HOMO U3 UCXOAHbIX BELLECTB UK
NMpoAYyKTOB peaKkuun).

Kucnopoacogepixaiwme opraHuyeckme coeguHeHus

MpenenbHble 0AHOATOMHbIE CMUPThl. METAHO/ U 3TaHON: CTPOEHUE, PU3NYECKME N XUMUUYECKME CBONCTBA
(peakumn c akTUBHbIMUK MeTaslJlaMu, rasoreHoBoAOpPOAaMmN, ropeHune), npMMeHeHne. BoaopoaHbie CBA3M
MeXxZay MOoneKysaMu cnupToB. [eincTBMe METaHOMa M 3TaHOMA Ha OpraHu3M YyenoBeka.

MHOroaToOMHbIe CNPTbl. DTUNEHININKOb U TNNLEPUH: CTPOEHKE, CbM3M‘-IeCKMe N XMMUYeCcKne CBONCTBa
(BBaMMOAEﬁCTBMe CO WENOYHbIMN META/TaMU, KadyeCTBEHHAA peakunda Ha MHOroaToMHbIE CI'IMprI).
[encTBne Ha opraHusMm yenoseka. lNpuMeHeHUe rnnuepuHa U 3TUIEHIIUKONSA.

deHoN: CTpoeHWe MOSIEKYbI, (PU3MYECKME N XMMUYECKNE CBONCTBA. TOKCMYHOCTbL heHona. NpruMeHeHne
deHona.

Anbgernabl N KeToHbl. DopManbaerna, auetanbaern: CTpoeHue, CbVIBVI‘-IeCKVIe N XMMMUYECKMe CBONCTBA
(peaKLLVIVI OKMUCNEHNA N BOCCTaHOBNEHWNA, Ka4YeCTBEHHbIE peaKu,vm), nonyyvyeHmne mn npuMeHeEHME.

OAHOOCHOBHbIE NMpeaenbHble KapboHOBbLIE KMCIOTbl. MypaBbMHas U YKCYyCHasi KUCNOTbl: CTPOEHME,
dursmnyeckme n xmMnyeckne cBomcTtea (CBOMCTBa, obLlKMe Ang Knacca KUCNOoT, peakuuns atepudukaummn),
nonydyeHne n npumeHeHne. CteapMHoBasi U OIeMHOBAs KMUCOTbl Kak NpeacTaBUTENM BbICLWUNX KAapbOHOBbIX
KNCNOT. Mblfla KakK COIM BbICWINX KapbOHOBbLIX KUC/IOT, UX MotoLee AENCTBME.

CnoxxHble aupbl Kak Npon3BoAHbie KapboHOBbLIX KUCAOT. MMApPONn3 CNoXHbiX 3dupoB. Xupsbl. Fuaponms
XNPOB. lNpuMeHeHue Xxupos. buonoruyeckasa posb X1UpOB.

Yrnesoabl: cocTtaB, knaccudukaumsa yrnesonos (MOHO-, AN- U nonuMcaxapuabl). MOKoO3a — NpoCcTenLLni
MoOHOCaxapui: 0CO6eHHOCTU CTPOEHUS MosieKybl, dU3nYeckme nu xmmmyeckme CeoncTea (B3anMogencreme
c rmgpokcuaom meau(Il), okmcneHne aMmMmuadHbIM pacTBOpoM okcmnaa cepebpa(l), BoccTaHOBMEHNE,
bpoxxeHune raKo3bl), HAXoXAeHWe B Npupoae, npuMmeHeHue, bnonornyeckas ponb. PotocnHTes. OpyKTO3a
KaK M30Mep r0KO3bl.

Kpaxman un uenntonosa Kak npvpoaHblie noanmepbl. CTpoeHue Kpaxmana v uenntonossl. dusnyeckune m
XUMUUYECKMe CBOWCTBA KpaxMana (rMaposans, KayecTBeHHas peakuusa C MoaoM).

DKcnepuMeHTanbHble METOAbI U3YYEHUS BELLECTB U UX NpeBpaLleHuii: nposeaeHne, HabnwoaeHue un
onncaHme AeMOHCTPALUMOHHBIX OMbITOB: FrOpeHMe CNMpPTOB, Ka4YeCTBeHHble peakLuMm 04HOATOMHbIX CIMPTOB
(okucneHmne ataHona okcngom mean(Il)), MHOroaToMHbIX CNMPTOB (B3aMMOAENCTBUE IMNLLEPUHA C
rmapokecmaom mean(Il)), anbaernaos (oKMCNEHUWE aMMMaYHbIM pacTBOpPoOM okcuaa cepebpa(l) u
rmapokcmaom mean(Il), BzaumopencTeme Kpaxmana C Mo40M), NpoBeAeHne npakTunyeckon paboThbi:
CBOMCTBa pacTBopa YKCYCHOW KUCNOThI.

PacuéTtHbie 3apaun.

BbluncneHnsa no ypaBHEHMIO XMMUYECKON peakumn (Maccbl, o6béMa, KonnyecTsa UCXOAHOIo BewecTBa WUimn
npoAyKTa peakumMm no U3BECTHbIM Macce, 06bEéMy, KOTMYECTBY OAHOMO U3 UCXOAHbIX BELLeCTB Uau
NpoAYKTOB peakuun).

A3oTcozepxkalime opraHnyeckme coeanHeHus.

AMMHOKMNCNOTbI Kak aMoTepHble opraHn4yeckme coeanHeHnst. dusanyeckne n xMMMUYeckme CBOMCTBa
aMUHOKMUCAOT (Ha npuMepe rnuumHa). buonormyeckoe 3HaueHMe aMMHOKKCAOT. MenTuabl.



Benku kak npupoaHble BbICOKOMOJIEKYNAPHbIE coeanHeHus. MepBUYHas, BTOpUUYHAA U TPETUYHAS
CTPYKTYypa 6enkoB. XuMmyeckme cBONCTBa 6EKOB: r’MAponn3, AeHaTypaLus, KaUeCTBEHHbIE peaKLun Ha
6enku.

DKCnepuMMeHTasbHble METOAbl U3YyYeHUsI BELLECTB M UX NpPEeBPaLLEHUii: HabnoaeHne u onMcaHue
[EMOHCTPALUMOHHbIX OMbITOB: AeHaTypauus 6enKoB Npu HarpeBaHWM, LBETHble peakuumn 6enKoB.

BbICOKOMOJIEKYJIIpHble COeANHEeHUs

OCHOBHbIE MOHATUSA XMMUN BbICOKOMOJIEKYNISAPHBIX COEAMHEHUIA: MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO,
cTeneHb NoJMMepuU3aummn, CpeaHas MosekynspHas Macca. OCHOBHble METOAbl CUHTE3a
BbICOKOMOJIEKYNSAPHbIX COEAMHEHUI — NOJIMMEPU3ALIUS U MONUKOHAEHCALUS.

DKcnepuMeHTanbHble METOAbI N3YYEHUS BELEeCTB U UX HpeBpaLLl,eHMVI: O3HakKoOMNeHne C O6p63Ll,aMM
NpUpPOAHbLIX N MCKYCCTBEHHbIX BOJIOKOH, MJlaCTMacc, Kay4yKoB.

MexnpeaMeTHble CBA3M.

Peanusauus MexnpeameTHbIX CBSA3EN NPU U3YUYEHUN opraHnyeckor xmuMmum B 10 Knacce ocyLlecTBnseTcs
yepes NCNosb30BaHME Kak 06LMUX eCTECTBEHHO-HAYUYHbIX MOHATUN, TaK U MOHATUNM, ABNSOWMXCS
CUCTEMHbIMWN ANS OTAESNbHbIX MPeAMETOB €CTECTBEHHO-HAY4YHOro LUMKna.

Obuwue ecTeCcTBEHHO-HAY4YHbIe MOHATUSA: ABMIEHNE, Hay4dHbIM aKT, rMnoTe3a, 3akoH, Teopus, aHanns,
CUHTE3, KNnaccmdukaums, nepmoanyHoCcTb, HabnaeHne, nuamepeHune, sKCNepUMeHT, MoAeTMpoBaHme.

du3urKa: MaTepusl, SHeprusa, Mmacca, aTom, 3/1eKTPOH, MOJIEKY/1a, SHEPTETUUYECKMN YPOBEHb, BELLECTBO,
Teno, 06bEM, arperaTHOe COCTOSIHME BeLLLeCTBa, (U3MUYECKME BEUUYNHBI U eANHULbI UX N3MEpPEHUS.

Buonorusa: knetka, opraHmaM, buocdepa, obMeH BewecTs B opraHnaMe, GOTOCUHTES, BUOAIOrMYecKmn
aKTUBHbIe BelwecTBa (6enku, yrnesoabl, Xupbl, GepMeHThl).

Feorpacdusa: MUHeEpanbl, FOPHblE NOPOAbI, NMOME3HbIE NCKOMAeMble, TOMNJIMBO, PECYPChbl.

TexHoNnorusa: nuweBble npoAyKTbl, OCHOBbI palMOHaNbHOIo NMTaHNA, MOLOLWKNE CPEACTBA, JIEKAPCTBEHHbIE N
KOCMETHUYECKUNE NpenapaTbl, MaTeEpUaibl N3 MCKYCCTBEHHbIX N CUHTETUYECKNX BOJTOKOH.

11 KJ1IACC

OBLWAA U HEOPTAHUYECKAA XMUA

TeopeTnueckme oCHOBbl XMMUM

XUMnyeckmn anemMeHT. ATOM. S4p0 aToMa, U30TOoMbl. DNEeKTPoHHAs 060/104Ka. DHepreTuyeckme ypoBHU,
noaypoBHU. ATOMHble opbuTtanu, s-, p-, d- anemMeHTbl. Oco6eHHOCTM pacnpeaeneHmst 31eKTPOHOB Mo
opbuTanam B atoMax 3/IEMEHTOB MepBbIX YeTbIpEX NepunoaoB. DNEKTPOHHAA KOHMUrypaumsa aToMoB.

Meproaunyecknii 3akoH 1 MNMepuoagmyeckas cuctemMa xmummyeckux anemeHToB . N. MeHgeneesa. CBA3b
NepnmoanYecKoro 3akoHa u Nepnoanyeckom cCUCTeMbl XMMNYECKnx anemMeHToB . . MeHaeneesa ¢
COBPEMEHHOWN Teopuen CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX D1EMEHTOB U
obpasyeMbiX MMM MPOCTbIX U CNOXHbIX BELWECTB MO rpynnam n nepunogamM. 3Ha4yeHne nepuoanyeckoro
3aKOHa B pa3BUTUU HAYKMW.

CTpoeHue BellecTBa. XMMMUYeckas CBSi3b. Buabl xMMmnuyeckom cBa3m (KoBaneHTHas HernosisipHas u
nonsipHasl, MoOHHas, MeTannmyeckas). MexaHmambl 06pa3oBaHUA KOBANEHTHOW XUMUYECKON CBSA3M



(0BMEHHbIN N IOHOPHO-aKLENTOPHbIN). BoaopoaHasa cBSA3b. BaneHTHOCTb. DNEKTPOOTPULIATENbHOCTb.
CreneHb okncneHus. VIoHbl: KaTUOHbI U @aHUOHBI.

BeliecTBa MONEKYISPHOro U HEMOJIEKY/ISPHOIO CTPOEHUS1. 3aKOH MOCTOSAHCTBA COCTaBa BellecTsa. TuUrbl
KpUCTaNIMYecKmx pelwéTok. 3aBMCUMOCTb CBOMCTBA BELLECTB OT TMMA KPUCTANSIMYECKON PELLETKU.

MoHATUE O AUCMEPCHBIX cUCTEMaX. MICTUHHbIE U KONOUAHbIE pacTBOpbl. MaccoBas 405 BELWECTBA B
pacTBope.

KJ'IaCCMCbMKaU,MH HEOPraHn4ecKknx CoeaMHEHUNN. HoMeHKkNnaTypa HeopraHn4yeckunx BeLecTB. [eHeTMYeckas
CBA3b HEOPraHNYeCKNX BELWECTB, NpUHaaneXawmx K pa3simyHbiM KsiacCaM.

Xnmunueckas peakumst. Knaccnpukaums XMMmMUYeCKnX peakumini B HEOpraHM4YecKom M OpraHnyeckom XMMmu.
3aKOH COXpaHeHMs MaccCbl BELWECTB, 3aKOH COXPaHEHUS U NpeBpaLleHNs SHEPTUU MPU XUMUYECKUX
peakumsx.

CKOpOCTb peakLunmn, eé 3aBUCUMOCTb OT pas3/IndHbIX (hakTopoB. O6paTuMble peakunn. XMMnMUYeckoe
paBHoBecue. OaKTOpbl, BNUAOLIME Ha COCTOSIHUE XMMUUYECKOro paBHoBecus. MpuHumn Jle LaTense.

IneKTpoanTuyeckas amccoumauns. CunbHble U cnabble snekTponunTbl. Cpeaa BoAHbIX pacTBOPOB BELLECTB:
KUcnas, HelTpanbHas, LWenoyHas.

OKUCANUTENbHO-BOCCTAaHOBUTENIbHbIE peaKkLunu.

3KCI‘IepVIMeHTaJ'IbeIe MEeToAdbl N3y4eHUNA BELLECTB N UX HpeBan.LEHVIVI: AEMOHCTpauuna TaGJ'IVILI,
«lMeprnoanyeckast cmcteMa xmMMmmyeckux snemeHToB . N. MenHgeneeBa», naydeHne moaenen
KpUCTananvyeckmx pelwétok, HabnaeHne n onncaHme AeMOHCTPaLMOHHbIX U NabopaTOpHbIX OMNbITOB
(pasnoxeHue nepokcuaa BoAOpOAa B NMPUCYTCTBMU KaTanulaTopa, onpeaeneHne cpelbl pacTBOpPOB
BeLLeCTB C MOMOLLbI YHUBEPCASIbHOro MHAMKaTopa, peakuum MoHHoro obMeHa), nposeaeHme
npakTnyeckom paboTtbl «BansHmne pasinyHbix GaKTOPOB Ha CKOPOCTb XMMUYECKON peakunum».

PacuéTHble 3agauu.

PacuyéTtbl N0 ypaBHEHUAM XUMUYECKNX peaKLUWi, B TOM YMCNe TeEpMOXMMMNYECcKne pacyéTbl, pacyéThbl C
NCNOJIb30BaHNEM MOHATUSA «MaccoBas 4019 BELWEeCTBa».

HeopraHunyeckaa xuMmusa

Hemetannbl. NonoxeHne HeMeTa NloB B [Nepuognyeckon CUCTEME XMMUYECKUX anieMeHToB . W.
MeHaeneeBa U 0CO6E€HHOCTM CTpoeHuMs aToMOB. duanyeckme CBOMCTBA HEMETaNI0B. AnloTponus
HeMeTannoB (Ha NpuMepe Kucnopoaa, cepbl, docdopa n yrnepoaa).

XUMnyeckume CBOMCTBA BaXXHENLWIMX HeMeTan0B (rasioreHos, cepbl, a3oTa, gocdopa, yrinepoaa n KpeMHUs)
N UX coeamnHeHunn (OKCMAoB, KNCAOPOACOAEPXKALMX KUCOT, BOAOPOAHbIX COeaUHEHNN).

MpuUMeHeHne BaxXHEeNLWnxX HEMETAIJIOB U UX COegUHEHNN.

MeTtannsl. lMonoxeHne MeTannoB B [lepnoamyeckon cMcteMe XxMMmudeckux anemeHToB . . MeHgeneesa.
OcobeHHOCTM CTpoeHUs 3NIeKTPOHHbLIX 060n10o4ek atoMoB MeTannoB. Obuwme pusnyeckne CBoOMCTBa
MeTaanoB. CnnaBbl METANIOB. DNIEKTPOXMMUYECKUIN pSa HaNpsKEHUA METANOB.

XnMmnyeckme CBOMCTBa BaXxXHenWwWnx metannos (HaTpui, Kaaun, KanbUnii, Marimn, antoMMHUA, LUHK, XPOM,
»Keneso, Medb) U UX coeguHEHUN.

O6wue cnocobbl NonyyeHnss MmeTannos. NpuMeHeHne MeTanioB B ObITY N TEXHUKE.

DKcnepmMeHTanbHble MeTOAbl N3YYeHUs BELLECTB U UX I'IpeBpaLLl,eHMVI: n3ydyeHue Kosmnekunn «Metannbl u
cnnaBbl>», o6pa3|_|,0|3 HEMETAaNN0B, peEWlEHNE SKCNEPUMEHTA/IbHbIX 3a4a4, HabnogeHne n onmcaHmne
AEMOHCTPALUNOHHbIX U na6opaToprlx OnbITOB (BBaMMOD,eVICTBMe rmapokcmaa aatoMmMHMA C pacTtBopamMu
KUC/OT U Weno4yen, Ka4YecTBEHHbIe peakunnm Ha KaTUOHbI MeTaJ'IJ'IOB).



PacuéTtHble 3aaaun.

PacuyéTbl Macchl BELWECTBA UM 06bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY BELLECTBA, MAacce Ui 06bEMY
OOHOr0 M3 YYacTBYIOLWMX B peakunmn BeLecTs, pacyéTbl Macchl (06bEMa, KOMYeCcTBa BELLECTBA) NPOAYKTOB
peakuunun, ecnvm oaHO U3 BELLECTB UMEET NMPUMECH.

XMMHNA N XXU3Hb

Ponb xnmmnmn B ob6ecnevyeHnm sKONOrM4YeCcKom, SHEPreTMYeCcKom n nuweson 6e30nacHoOCTM, pa3BuUTnmn
MeAUUMHbI. MoHATME 0 Hay4HbIX MeToAax MO3HAHUS BELLECTB U XMMUYECKMUX PeaKLNA.

MpeactaBneHns 06 o6LWMX HAaYUYHbIX MPUHLMMAAX NPOMbILIEHHOrO MOSYYEHUS BaXXHENLLMX BELLEeCTB.

YenoBeK B MUPE BELLECTB U MaTEpPMasioB: BaXHeENLINE CTPOUTENbHbIE MaTepualbl, KOHCTPYKLNOHHbIE
MaTepuarbl, Kpacku, CTEKJI0, KepaMuKa, MaTepuarnbl 45s 3N1eKTPOHUKN, HAHOMATepUaribl, OpraHMYeckue u
MUHepanbHble yao6peHus.

Xnmmsa n 340poBbe YeNOBEKA: NMpaBuia UCNOJ1b30BaHUSA NEKAPCTBEHHbLIX NpenapaTos, NpaBuna
6e30nacHOro UCMnosib30BaHMs npenapaTtoB ObITOBOM XMMUKU B MOBCEAHEBHOM XU3HMU.

MexnpeaMeTHble CBA3MU.

Peanuzauunsa MexnpeaMeTHbIX CBA3EM Npun nayyeHmn obuwen n HeopraHmyeckon xmmumn B 11 knacce
OCYLLECTBISIETCS Yepe3 UCMOJIb30BaHME KaK OBLUNX eCTECTBEHHO-HAYUYHbIX MOHATUI, TaK U NOHSATUNA,
ABNSOLWNXCA CUCTEMHBLIMU ANA OTAENbHbIX NPEeAMETOB eCTECTBEHHO-HAYYHOro LUMKna.

Obuwue ecTeCcTBEHHO-HAY4YHble MOHATUSA: Hay4dHbIW haKT, rMnoTe3a, 3akoH, Teopus, aHanm3, CUHTE3,
knaccudmkaums, NEpPMOANYHOCTb, HabnaeHe, SKCNEePUMEHT, MOAENTNPOBAHNE, N3MEPEHNE, SB/IEHME.

du3nKa: maTepus, sHeprus, Macca, aToM, S/IEKTPOH, MPOTOH, HENTPOH, MOH, N30TOM, PAANOAKTUBHOCTb,
MOJIEKYNA, SHEPreTUUYECKnii ypoBeHb, BELLLECTBO, TeNo, 06bEM, arperaTHoe COCTOSHUE BELLECTBa,
dur3nyeckne BeNMUnHbI U eANHULbI UX N3MEPEHUs, CKOPOCTb.

Buonorus: knetka, opraHusM, akocuctema, 6uocdepa, Makpo- U MUKPO3/IEMEHTbI, BUTaMUHbI, 0O6MeEH
BELLECTB B OpraHu3Me.

Feorpacdusi: MMHepanbl, FOpHble MOpoAbl, MNoJie3HblE UCKOMAeMble, TOMINBO, PECYpPChI.

TexHonornsg: XxmMmnu4yeckas rnpomblWIeHHOCTb, MeTasllyprms, Nponu3BoACTBO CTPOUTESIbHbIX MaTepualsos,
CeNbCKOX03NCTBEHHOE npomn3BoAacTBO, nNuieBasa NpPOMbILLTIEHHOCTD, anpMaueBqueCKaﬂ
NMPOMbILWIEHHOCTb, MPON3BOACTBO KOCMETUYECKUX MpenapaToB, MPOnN3BOACTBO KOHCTPYKLMOHHbIX
MaTepmnanoB, 3JIEKTPOHHaA NMPOMbIWLNEHHOCTb, HAHOTEXHOJTOINN.

NMNAAHWUPYEMBbLIE PE3YJIbTATbl OCBOEHMUA NPOrPAMMbI MO XUMUN HA BA3OBOM YPOBHE
CPEAHEIO OBLLEIo O6PA3OBAHUA

JINYHOCTHDIE PE3VYJ1bTATbDI

OrocC COO ycraHaBnmBaeT TpeboBaHMA K pe3ynbTaTaM 0CBOEHUS 0by4daloWwmnMmcsa nporpamm cpegHero
obuwero obpasoBaHnsa (IMYHOCTHbLIM, MeTanpeaMeTHbIM U NpeaMeTHbIM). Hay4yHO-MeToaMyYecKom OCHOBOM
Ana pa3paboTky naaHMpyeMbiX pe3ysibTaTOB OCBOEHMS NporpamMmm cpegHero obuiero obpasoBaHus aBNSETCS
CUCTEMHO-AEATENbHOCTHbI NOAXOA.

B COOTBETCTBMU C CUCTEMHO-AEATENBHOCTHbLIM NMOAXOAOM B CTPYKTYPE JIMYHOCTHbIX PE3Y/bTaTOB OCBOEHUS
npeameTa «XMMus» Ha ypoBHe cpefHero obuiero o6pa3oBaHns BblaeNeHbl cneayowmne CocTaBnsowme:



OCO3HaHue O6y‘-IaI'OUJ.MMMCﬂ pOCCMVICKOVI rpa>|<p,aHC|<017| MOEHTUYHOCTUN — FTOTOBHOCTU K CaMOpa3BuUTULO,
CaMOCTOATENIbHOCTHN N CaMoonpeaeneHunto,

Hannymne MoTmBauunmn K 06yqumo;

LeneHanpaB/ieHHOEe pa3BUTUE BHYTPEHHUX ybexXaeHUN TUMYHOCTU Ha OCHOBE KJTHOUYEBLIX LLIEHHOCTEN U
NCTOPUYECKNX Tpaanumnii 6a3oBO HaYKN XUMUN;

FOTOBHOCTb U CMOCOBHOCTb o6yqar0|.u,mxc;| pyKOBOACTBOBATbCA B CBOEN OeATeSIbHOCTU LEHHOCTHO-
CMbIC/TOBbIMU YCTaHOBKaMW, NpuUcywmnmMmmn LLeSIOCTHOM CUCTEME XMMUYECKOIro O6pa3OBaHVI$|;

Halnymne npaBoCO3HaHUA 3KOJIOrMYECcKom KynbTypbl U CNOCOBHOCTM CTaBUTb Lenun u CTPOUTb XN3HEHHDbIE
njaHbl.

JINYHOCTHbIE pe3yNbTaTbl OCBOEHUS NpeaMeTa «XUMUSA» LOCTUIaloTCs B eAUHCTBE yYebHOW U
BOCMNUTATENIbHOWN AEeATENbHOCTU B COOTBETCTBUU C N'YMaHUCTUYECKUMWN, COLIMOKYbTYPHBIMU, AYXOBHO-
HPaBCTBEHHbIMWN LIEHHOCTAMU U MAEanaMmm poCcCMMCKOro rpa)XaaHckoro obuectsa, NPUHATLIMU B 06LLECTBE
HOpMaMu 1 NpaBuIaMn NOBeAEHMS, CNOCOB6CTBYOLWMMM NPOLLECCAM CaMOMO3HAHMUSA, CaMOPa3BUTUSA U
HPaBCTBEHHOIO CTAHOBJIEHUSI JIMYHOCTU 06YyYatOLLNXCS.

JINYHOCTHbIE pe3yibTaTbl OCBOEHMS npegMeTa «XMMUsa» oTparkaroT cPOpMMPOBAHHOCTL OMbITa
no3HaBaTeNbHOM N MPaKTUYECKOM AeATENbHOCTN 06y4datowmMxcsa No peannsaunm NpuHNATbIX B obwecTese
LleHHOCTeVI, B TOM 4Yucne B 4acCtu.

1) rpa>kAaHCKOro BOCNUTaHUA:

OCO3HaHUSA 06YyYaLNMNCA CBOUX KOHCTUTYLIMOHHBIX NMpaB U 0643aHHOCTEN, YBaXXEHMUS K 3aKOHY U
NnpaBonopsiaKy;

npeacrtaBsieHnNa O counasibHbIX HOpMax U npaBuiax MeXINYHOCTHbIX OTHOLLUEHWUIN B KONINIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM AeSTeNbHOCTU NPU CO3A4aHUM YYebHbIX NPOEKTOB, pelleHumn
yuyebHbIX M No3HaBaTeNbHbIX 3aay, BbIMOJHEHUU XUMUYECKNUX SKCMNEPUMEHTOB;

CnocobHOCTN MOHUMaTb U NpUHNMAaTb MOTUBbLI, HaMepeHund, NTOTUKY U aprymMeHTbl Apyrnx npu aHanaumile
pa3nn4yHbIX BUOOB yqe6H017| AeATeNbHOCTH,

2) NaTPpMOTUYECKOro BOCNUTAHUA:
LLlEHHOCTHOrO OTHOLLEHUS K UCTOPUYECKOMY M HAYYHOMY HaCNeanto OTeYECTBEHHON XUMUUK;

yBaXXeHnAa K NpoLeccy TBop4yeCTBa B obnactun TEOPUN N NPAKTUNYECKOIo NpnUMEHEHNA XM, OCO3HaAHUA
TOro, YTo AOCTUXEHNA HaYKN €CTb pe3ynbTaT ANUTENbHbIX HaGHPOﬂeHMVI, KpOonoT/ZInBbIX
SKCNEPUMEHTAJIbHbIX MONCKOB, MOCTOAHHOIO TpyAa yl-IéHbIX M NPaKTUKOB,

MHTEPECA U NO3HAaBATE/IbHbIX MOTUBOB B NOJIy4EHUN N NOCNEAYHOLWEM aHann3e MHd)OpMaLI,MVI O nepenoBbiX
AOCTUMXKEHNAX COBpeMeHHOVI OTEYECTBEHHOW XUMUK;

3) AYXOBHO-HPABCTBEHHOIro BOCNUTaHUA:
HPaBCTBEHHOrO CO3HaHWSA, STUYECKOro NoBeAeHMUs;

cnocobHoCTH oueHnBaTb CnTYyauumn, CB43aHHblE C XUMUNYECKUMUN ABNEHNAMU, N NPUHNMATb OCO3HAHHbIE
peweHnda, opueHTUpysaCb Ha MOpasibHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTH,

rOTOBHOCTU OLeHMBaTb CBOE noBeAeHue N NOCTYMNKN CBOUX TOBapMU_leVI C No3uuunn HPaBCTBEHHbLIX U
npaBoBblIX HOPM N OCO3HAHUE nocneacTBMn 3TUX MOCTYMNKOB,

4) dbopMnpoBaHUS KyJibTypbl 340POBbA:



NMOHWMaHUS LEeHHOCTEl 340p0oBOro U 6e3onacHoro o6pasa Xu3Hu, HE06X0AMMOCTU OTBETCTBEHHOIO
OTHOLUEHUS K COBCTBEHHOMY (PU3NYECKOMY U MCUXUYECKOMY 3[10POBbIO;

cobnrogeHusa npasun 6e3onacHoro obpaweHms ¢ Bewectsamm B 6bITy, NOBCEAHEBHOW XXU3HU U B TPyAO0BOM
OEeATeNbHOCTH;

NOHWUMaHUS LEHHOCTU NMpaBua MHAWBUAYANbHOIO U KOMIIEKTMBHOIro 6€30MacHoOro noBeAeHus B CUTyaumsx,
YrpoXatoLWmMx 340POBbI0 N XU3HU NtoAeN;

0CO3HaHMS NOCNEeACTBUMIN U HENPUSATUS BpeaHblX NpuBblyek (ynoTpebneHuns ankoross, HAapKOTUKOB,
KypeHus);

5) TpyAOBOro BOCNUTaHUA:

KOMMYHUKATUBHOM KOMMNETEHTHOCTU B y4ebHO-NCC/Ief0BaTENbCKOM AeSTeNbHOCTU, 06LLEeCcTBEHHO NOJIE3HON,
TBOpYECKOM M APYruX BUAAxX AesATeNbHOCTY;

YCTAHOBKWN Ha aKTMBHOE y4acTUE B peLleHNU NpakTUUYecKUxX 3a4a4 coLmnanbHOW Hanpas/eHHOCTU (B paMKax
CBOEro Kfacca, WKonbl);

NHTEepeca K NpakKTUYECKOMY U3YUYEHUIO NPOdEeCCUin pa3IMYHOro poda, B TOM YMCNE Ha OCHOBE NPUMEHEHMUS
NpeAMETHbIX 3HaHUMN MO XUMUMK;

yBaXXEHWs K TpyAy, NOASM Tpyda v pe3ynbTaTaM TPyAOBOW AeATeNbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BblI6OpY MHAMBUAYANbHOW TpaekTopuu obpasoBaHus, byaywen npodeccuum m
peann3aumm cobCTBEHHbIX XM3HEHHbIX MNAHOB C YYETOM JIMYHOCTHbBIX MHTEPECOB, CNOCOHBHOCTEN K XMMUM,
nHTepecos n notpebHocTen obLiecTBa;

6) 3KONIOrMYecKoro BOCNUTaHuN:
9KOJIOMMYEeCcKU LenecoobpasHoro OTHOWEHUS K Npupoae, Kak MCTOYHUKY CYLLEeCTBOBaHMUS XU3HW Ha 3eMne;

NOHMMaHMS rNobasnbHOro XapakTepa 3KoNorM4yecknx Npobnem, BANSHNS 3KOHOMUYECKUX MPOLLECCOB Ha
COCTOSIHME NPUPOAHON N COLUMaNbHOW cpeabl;

OCO3HaHMA HEObXOANMOCTUN UCMONb30BaHMNSA AOCTUXEHUI XUMUN AN peweHna BonpocoB paunoOHaabHOIo
npnpoaonosib3oBaHUA,

aKTUBHOIO HENpUATUSA AENCTBUN, NPUHOCALLMX Bpea OKpyXatLen NpuMpoaHOn cpeae, YMeHuns
NpOrHo3npoBaTb HebNaronpusaTHbIE 3KONOrMYeCKUe NOCAeACTBUS NpeanpuHMMaemMbiX 4eNCTBUA K
npeaoTBpalwlaTth ux;

HanM4YMs pa3BUTOro 3KOSIOMMYECKOro MbIlLEHUS, SKOAOrMYECKOM KYbTypbl, ONbiTa AeATENbHOCTH
3KOJIOMMYECKON HanpaB/IEHHOCTU, YMEHUSI PYKOBOACTBOBATbLCS MMM B NO3HaBaTe/bHOM, KOMMYHUKaTUBHOWM
M coumanbHOM NpakTuUKe, CMOoCOBHOCTU M YMEHUS aKTUBHO NMPOTMBOCTOATbL naeosornn xemopobuu;

7) UEHHOCTM Hay4YHOro NO3HaHUA:

CchOpMNUPOBAHHOCTU MUPOBO33PEHUNS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKun U
0bLEecTBEHHOM NPaKTUKUK;

NOHMMaHUS cneundrKn XMMUN KakK HayKK, 0CO3HaHMS eé ponu B GOpMMPOBaHNN pPaLMOHAIbHOr0 Hay4Horo
MbILUNIEHUSA, CO34aHNU LEeNIOCTHOro npeacTaBneHms 06 oKpyxatoleM MUpe Kak 0 e4UHCTBE Npupoabl U1
yesioBeka, B MO3HAHUM NPUPOAHbIX 3aKOHOMEPHOCTEN N pelleHnn NpobsieM CoXpaHeHUs NPUPOAHOro
paBHOBECKS;

yb6exaEHHOCTN B 0C060I 3HAUMMOCTU XUMUWN AJ19 COBPEMEHHOW LUMBUNM3AUNN: B €€ N'YMaHNUCTUYEeCKOM
HanpaB/IEHHOCTN N Ba>XHOW POJSIN B CO34aHMM HOBOM 6a3bl MatepmanbHOM KynbTypbl, peweHnn rnobanbHbIX
npobaemM yCToOMUMBOro pa3BuUTUS YenoBeyeCcTBa — CbipbeBOW, SHEPreTUYECKON, NULLEBON U 3KOI0rMYECKOMn



6e30macHOCTX, B pasBUTMKN MeanLnHbl, obecnevyeHnn yCnoBUM YCMELHOro TpyAa M 3KOI0rMYecKmn
KOMMOPTHOM XU3HWN KaxA0ro 4yjeHa obLiecTsa;

€CTEeCTBEHHO-Hay4YHON rPaMOTHOCTU: MOHUMaHNA CYLLHOCTU METOZ0B NO3HaHWNA, UCMO/b3yeMbIX B
€CTeCTBEHHbIX HayKaX, CMNOCO6HOCTU UCMOMb30BaTh MOMyYaeMble 3HAHUA A9 aHann3a U 06bACHEHUS
ABNEHWNIA OKPYXXAlOLWEro MMpa 1 Npomucxoasalinx B HEM U3MEHEHUN, YMEeHUS AenaTb 060CHOBaHHbIE
3aKJ/1I0YEHNS HA OCHOBE HaYUHbIX (PAaKTOB U UMEIOLMXCA AaHHbIX C LeNbio MosyYeHnUs AOCTOBEPHbIX
BbIBOJOB;

CnocobHOCTN CaMOCTOSATENIbHO MCMNOJ/Ib30BaTb XMMUYECKNE 3HAHUS A1 peweHns np06neM B pealJibHbIX
XXN3HEHHbIX CUTYaUuUax,

MHTEpPpECa K NMNO3HAHUNIO U nccnenoBaTeNnbCKoM AeaTeNbHOCTH;

FOTOBHOCTM M CNOCOBHOCTH K HEMPEPbLIBHOMY O6pa3OBaHMPO n caMoo6pa303aHmo, K aKTUBHOMY MNOJ1ly4EHUIO
HOBbIX 3HaHWI MO XMMUN B COOTBETCTBUN C XXU3HEHHbLIMU I'IOTpe6HOCT$|MM;

MHTEpeca K 0CO6EHHOCTAM TPYyAa B pas/iMuHbIX chepax NnpodeccMoHanbHo AeaTeNbHOCTH.

METANPEAMETHDLIE PE3YJIbTATDI

MeTanpeaMeTHble pe3yfibTaTbl 0CBOEHUS y4ebHOro npeaMeTa «XMMUS» Ha YPOBHE cpeaHero obuiero
obpasoBaHMsa BKAKOYAOT:

3Ha4yMMble A4Na GopMUPOBAHNA MUPOBO33PeHNs 0byyaLWmnxca MexamcumnamHapHble (MexnpeaMeTHble)
obLieHay4Hble NOHATMSA, OTpaXatolwmne LenoCTHOCTb HayYHON KapTUMHbI MMpa U cneundunky MeToaos
NO3HaHWS, UCNOJSIb3YEMbIX B €CTECTBEHHbIX HayKax (MaTtepus, BEWeCTBO, IHeprusa, aBneHune, npouecc,
CUCTEMA, Hay4HbIN paKT, NPUHLKN, TMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopusl, nccnegosaHue,
HabnaeHne, N3MepeHne, 3KCNePMMEHT U ApYyrue);

yHUBepcasnbHble yyebHble AelicTBUSA (MO3HaBaTe lbHble, KOMMYHUKATUBHbIE, PErynsTUBHbLIE),
obecneuunBatowme bopMmnupoBaHme GYHKLMOHATBHOW MPAMOTHOCTU N COLMANbHOM KOMMNETEeHLUN
obyuatowmxcs;

CnocobHOCTb 06yyYaLWMXCa UCNOMb30BaTbh OCBOEHHbIE MEXANCUNMNIMHAPHbIE, MUPOBO33peHYeCcKne 3HaHus
N YHUBepcasnbHbie y4yebHble 4eCTBUA B NO3HaBaTeIbHON U coLuManbHOW nNpakTuke.

MeTanpegMeTHble pe3y/ibTaTbl OTPaXakT OBJ/lajeHne YHUBepCaibHbIMU y‘-le6HbIMVI NMOo3HaBaTeJIbHbIMMU,
KOMMYHWKATUBHbIMN N perynaTtnBHbIMU OENCTBUSIMU.

OBnlageHne yHMBepcaJibHbIMU yYe6HbIMM NO3HaBaTe/IbHbIMU AENCTBUSMU:
1) 6a3o0Bble nornyeckue Aencremna:
CaMoCToATENbHO DOPMYNIMPOBATb U akTyannsmpoBaTb NpobneMy, BCECTOPOHHE eé paccMaTpmBaThb;

onpeaendaTb uenn neatesibHOCTn, 3afaBas nNapaMeTpbl U KPUTEPUU NX AOCTUXEHUNA, COOTHOCUTb
pe3ynbTaTbl AEATENNIBHOCTU C NOCTaBJIEHHbIMU LENAMU,

MCMoNb30BaTb NPY OCBOEHUWN 3HAHUWN MPUEMbBI JTOTMYECKOrO MbILLIEHUSA — BbIAENSATb XapaKTepHbIe
NpU3HaKu MNOHSATUIA U yCTaHaBNMBaTb X B3aUMOCBA3b, NCMNO/b30BaTb COOTBETCTBYOWME NOHATUS AN
06bsICHEHUS OTAENbHbIX (DAaKTOB U SABNEHWUI;

BbI6VIpaTb OCHOBAHUA U KpUtEPpUUN Ans KJ'IaCCVI(bVIKaLI,VIVI BeEWECTB U XUMUNYECKNX peaKLl,VIVI;

YCTaHaB/InBaTb NPpUYNHHO-CNEACTBEHHbIE CBA3U MeXAY N3y4YaeMbIMU ABNTEHUAMN,



CTPpOUTb Norn4yeckne paccyxaeHumsd (MHD,YKTMBHbIe, AeAYKTUBHbIE, MO aHaJ'IOFVIVI), BbIABIATb
3aKOHOMEPHOCTUN U NPOTUBOPEYUNA B paCCMATpPUBAEMbIX ABNEHUAX, (bOpMYJ'IVIpOBaTb BblBOAbl U
3aK/Tlo4eHNUA,

NPUMEHATb B NpoLecce No3HaHUs, UCMOMb3yeMble B XMMUM CUMBOSIMYECKNE (3HAKOBbIE) MoAeNH,
npeobpa3oBbiBaTb MOAEbHbIE NPEACTABNEHUS — XUMUYECKNI 3HAK (CMMBOJT) 3/IeMEHTa, XMMUYECKas
dbopMyna, ypaBHEHME XMMUYECKOIW peakumm — Npu pelleHnmn y4ebHbIX No3HaBaTeIbHbIX U MPaKTUUYECKUX
3a4a4, NPUMEHATb Ha3BaHHble MOAE/NbHbIE NPEeACTaBNEHNS ANS BbiIBNIEHUS XapaKTePHbIX NMPU3HAKOB
M3y4YyaeMbliX BELWECTB U XMMUUYECKNX peaKuuid.

2) 6asoBble uccnegoBaTesibCKkue AencTBus:
BJlaA€Tb OCHOBAMW METOA0B Hay4YHOro MO3HaHUSA BELLECTB U XMMUYECKUX PeaKLUiA;

dopmMmynumpoBaTh LENM U 3aA4a4n UCCNeaoBaHus, UCNONb30BaTb MOCTAB/IEHHbIE N CAMOCTOATENBHO
copMynMpoBaHHble BOMPOCHI B KAUECTBE MHCTPYMEHTa NMO3HaHUS U OCHOBbI 45151 (DOPMUPOBAHUSA TMMNOTE3bI
Mo NpoBepKe NMpaBUIbHOCTU BbICKA3biBAEMbIX CY>XAEHUI;

BN1aA€Tb HaBblIKaMW CaMOCTOATENIbHOIO NMNJiaHMpoBaHMa U NpoBeaeHnNAa y4eHM4YeCKnx asKCnepmMeHToB,
COBEepLUEHCTBOBaTb YMEHMS HabnoaaTh 3a XO0A0M Npouecca, CaMOCTOSITENIbHO MPOrHO3MpoBaTb €ro
pe3ynbTaT, popMynnpoBaTb 0606LWEHNS U BbIBOAbI OTHOCUTENBHO AOCTOBEPHOCTU PE3YNbTAaTOB
nccnegoBaHus, CoCTaBnAaTb 060CHOBAHHLIN OTYET O NpoAenaHHon paboTe;

npuobpeTaTb OMNbIT YYEHNUYECKON UCCNefoBaTeNlbCKOM N MPOEKTHOW AeATeNbHOCTU, NPOoABAATE CNOCOHBHOCTL
N FOTOBHOCTb K CaMOCTOSITE/IbHOMY MOMCKY METOAOB peLleHns NpakTuyecknux 3agad, NpuMeHeHuo
pasfINYHbIX METOA0B NO3HAaHWUSA.

3) pa6oTta c MHopmMayumen:

OpPUEHTUPOBATbCSA B Pas/IMYHbIX NCTOYHMKAX MHDOpMaLMK (HaydyHO-NonynspHas nurepatypa XMMNUYecKoro
copepixaHus, cnpaBoYHblie Nocobus, pecypcel MHTEpHeTa), aHann3nposaTb MHMOPMaLMIO Pa3NINYHbIX
BMAOB 1 (hopM npeacTaB/ieHns, KpUTUYECKU OLeHMBaTb €€ 4OCTOBEPHOCTb M HEMNPOTUBOPEUMBOCTD;

(opMynMpoBaTh 3anpockl U NPUMEHATb PasfINUHbIE METOAbI MpU NMoucke U oT6éope MHbopMaLuK,
Heo6X0ANMOW ANS BbIMNO/IHEHMSA yUYebHbIX 3a4a4 onpeaenéHHoro Tuna;

npuobpeTtaTb OMNbIT MCMOb30BaHNSA MHHDOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOOMMA U Pas3fUYHbIX
MOWCKOBbIX CUCTEM;

CaMOCTOATENbHO BbI6MpaTbh oNnTUManbHyo GopMy npeacrtaBneHus nHpopmaumm (cxembl, rpadukn,
avarpammbl, Tabnuubl, pUCYHKN U Apyrue);

MCrMoNb30BaTb Hay4HbIN A3blK B KauecTBe CpeAcTBa Npu paboTe ¢ XMMUYECKO MHpopMaunen: NpuMeHsTb
MexnpeaMeTHble (busnyeckme n MatemMaTuyeckme) 3Hakm u cuMBonbl, dopmMynbl, abbpesnaTypsl,
HOMEHKaTypy;

ncnonb3oBaTb U I'IpeO6pa3OBbIBaTb 3HAKOBO-CMMBOJIMHECKME CpeacTBa HaArnaaHoCTw.
OBnapneHue YHuBepcaJibHbiIMN KOMMYHUKATUBHbIMU AENCTBUAMMU:

3a4aBaTb BOMNPOCHI MO CyWweCcTByY OGCY)I([J,aeMOVI TeMbl B xo4e Ananora n/wnm ANCKYCCUU, BbICKa3bliBaTb
naoeu, d)OpMY)'IVIpOBaTb CBOU NpeANoXeHnda OTHOCUTENbHO BbIMOJTHEHUA Hpe[l,ﬂO)I(EHHOVI 3a4ayun,

BbICTYMaTb C Mpe3eHTaunen pesynbTaToB NO3HABATEIbHON AEATENbHOCTMN, NOAYYEHHbIX CaMOCTOSATENbHO
WM COBMECTHO CO CBEPCTHMKAMM MpPU BbINOSIHEHUM XMMNUYECKOr0o SKCrMepuMeHTa, NpakTnyeckorn paboTbl no
NnccnenoBaHMO CBOMCTB U3y4aeMbiX BELECTB, peanunsaumm yyebHoro npoekta n opMynnpoBaTb BbIBOAbI
no pesyfbTaTaM NpoBeAEHHbIX NCCAef0BaHUN MYTEM COrnacoBaHmMsa No3muun B xoge obcyxaeHns n obMmeHa
MHEHUAMN.

OBflafeHue YHUBepCasibHbIMU pPErysisTUBHbIMU AeACTBUAMMU:



CaMOCTOSITE/IbHO MaHMPOBaTb M OCYLLECTBATbL CBOK MO3HaBaTE/bHYIO AeATENbHOCTb, Onpeaenss eé uenm
W 3aZlauun, KOHTPOIMPOBaTb M N0 Mepe HeobXoaMMOCTU KOPpPEeKTUPOBaTb NpeanaraemMbln anropuTtMm
OENCTBUN NP BbIMOJIHEHUN YUYebHbIX N nccnegoBaTenbCKkMUX 3ag4a4y, Bbibnpatb Hanbonee apheKTUBHbIN
CNocob MX peleHns C YY4ETOM MOJTyYeHMS] HOBbIX 3HaHWUI O BELWECTBaX M XMMUYECKUX peaKumsx;

OCYLWLEeCTBNATbL CAMOKOHTPOJ1b CBOEN AEeATENbHOCTM Ha OCHOBE CaMOaHasin3a U CaMOOLLEHKMN.

NMPEAMETHbLIE PE3VYJIbTATbI

10 KJ1ACC

MpeaMeTHble pe3ynbTaTbl OCBOEHUSA Kypca «OpraHMyeckas XMMus» oTpaatoT:

C(POPMNPOBAHHOCTb NpeaCcTaBAEHUA O XMMUYECKOM COCTaBASIOWEN eCTeCTBEHHO-HAY4YHON KapTUHbI Mupa,
poOSIN XMMUKN B NMO3HAHWUM SBEHWNIA NPpUPOoAbl, B HOPMUPOBAHMUM MbILLIIEHUSA U KYAbTYPbl JIMYHOCTU, €€
dYHKUNOHANbHOM rpaMOTHOCTM, HEOBXOANMMOWM AN peleHns npakTUYeCcKnUX 3a4a4 U 3K0I0rM4ecku
060CHOBAHHOIr0 OTHOLWEHMS K CBOEMY 340POBbI0 U NMPUPOAHON Cpeae;

BJlafil€HME CUCTEMOIM XMMMUYECKUX 3HAHWUIA, KOTOpas BK/IOYAEeT: OCHOBOMoOMNArarwme noHATUA (XMMUUYECKUIA
3/1eMEHT, aTOM, 3/1IeKTPOHHas 060/104Ka aToOMa, MOJIeKya, BaJIeHTHOCTb, 3/IEKTPOOTPULIATENbHOCTb,
XnMmyeckas CBsi3b, CTPYKTypHas dopmyna (pa3BépHyTas M cokpalléHHas), Mofib, MoiIpHas Macca,
MOJISIpPHbLIN 06BEM, yrnepoaHbll ckeneT, dyHKUMOHaNbHasa rpynna, paaukan, u3oMepusi, U3omepsl,
rOMOJIOTMYECKUI pSia, TOMOJIOTU, YINEBOAOPOAbI, KUCIOPOA U a30TCoAepXallne CoeaMHEHNS], MOHOMED,
nonmmep, CTPYKTYpPHOE 3BEHO, BbICOKOMOJIEKYNSIPHbIE COeAMHEHNS); TEOPUMN N 3aKOHbI (Teopus CTpOeHus
opraHmyeckux BelecTts A. M. byTnepoBa, 3aKOH COXpaHEHMSI MacCbl BELLECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKNN A3bIK XUMUKN; MNPOBO33pPEHYECKNE 3HAHUA, NeXalume B OCHOBE NMOHNUMaAaHNA MPUYNHHOCTU U
CUCTEMHOCTUN XNMUNYECKUNX F!BJ'IEHVIVI, CbaKTOJ'IOFI/I‘-IeCKVIe cBeageHmnsa o CBOVICTBaX, CoCTaBe, nosiyyYyeHnn un
6e30MacHOM MCMOJSIb30BaHUM BaXKHEMLINX OPraHNYEeCKNX BELLECTB B ObITY M NPaKTUYECKON AesATeNIbHOCTH
yenoBeka;

CPOPMNPOBAHHOCTb YMEHWUIN BbISABASATb XapaKTepHble MPU3HaKM NOHATUN, YCTaHaBNMBaTb MX B3aUMOCBS3b,
NCNONb30BaTb COOTBETCTBYOLWME MOHATUS NPU ONUCaHUM COCTaBa, CTPOEHUS U NpeBpaLleHunit
OpraHn4yecknx coeguHeHun;

ChOpPMMPOBAHHOCTb YMEHUN NCMOSIb30BaTbh XUMUYECKYIO CUMBOJIUKY AN COCTABNEHUS MOMEKYSPHbIX U

CTPYKTYPHbIX (pa3BépHYTON, COKpaLLEHHOM) hOpMYyN OpraHUYecKUX BELLECTB U YPaBHEHUIN XUMUYECKUX

peakuui, U3roTaBanBaTb MOAENN MOMEKY OpraHUYeCcKMX BELLeCTB AN UAMCTPauUnm UX XMMUYECKOro 1
NPOCTPAHCTBEHHOIO CTPOEHUS;

C(hOpMNPOBAHHOCTb YMEHWUIN yCTaHaBNAMBaTb NPUHAAIEXHOCTb N3YYEHHbIX OPraHM4YeCKNX BELLECTB N0 MX
COCTaBy M CTPOEHUIO K onpeaenéHHoMy Knaccy/rpynne coeguHeHnin (yrnesoaoposbl, KNCA0PoA U
asoTcoaepialime coeanHeHusl, BbICOKOMOJIEKYSIPHble COeaMHEHUs), AaBaTb UM Ha3BaHMS NO
cuctemaTtmyeckon HoMeHknatype (IUPAC), a Takxke NnpnBoAnTb TPMBUAbHbIE HA3BaHUS OTAEbHbIX
OpraHu4yeckmux BeLecTsB (3TUNEH, NPONWUEeH, aueTUieH, STUAEHIIMKONb, MnuepuH, deHon,
dopmManbaerva, auetanbgernn, MypaBbMHas KMCNOTa, YKCyCHas KMCIOTa, O/leMHOBas KUCNOTa,
CTeapMHOBas KMUCIOTa, I1oKo3a, ppyKTo3a, Kpaxman, Lennksosa, MnuuH);

ChOpPMUPOBAHHOCTb YMEHUS onpeaensTb BUAbl XMMUYECKON CBSA3M B OpraHU4YecKnX coefnHeHUsaX
(oAvHapHble 1 KpaTHble);

Cq.')OpMVIpOBaHHOCTb YMEHUS NPUMEHATb NOJIOXXEHNHA TEOPUM CTPOEHUSA OopraHnyeckmnx Bewects A. M.
byTtneposa ans 06bsAICHEHMS 3aBUCUMOCTM CBONCTB BELLECTB OT UX COCTaBa u CTPOEHUA; 3aKOH COXpaHEHUA
MacCcCbl BELWECTB,

C(hOpMMPOBAHHOCTb YMEHNIN XapaKTEPU30BaTb COCTaB, CTPoeHne, PU3nNyeckme n XxmmMmyeckme CBOMCTBA
TUMUYHbBIX NpeacTaBUTENeNn pasfIMYHbIX KNacCoOB OpraHMYeckmnx BellecTs (MeTaH, 3TaH, 3TWUIEeH, NPONWJIEH,



auetuneH, 6ytaameH-1,3, metunbytaameH-1,3, 6eH30/1, METAHOJ, 3TAHOJ, STUJIEHIIMKONb, TNINLEPWH,
deHon, auetanbaerna, MypaBblUHasa N YKCYCHas KUCNOTbI, FIOKO3a, Kpaxmarl, Lensnno3a, aMMHOYyKCycHas
KMUC/I0Ta), WIIIOCTPUPOBATb FEHETUUYECKYHO CBS3b MEXAY HMUMU YPaBHEHUSMU COOTBETCTBYHOLLUNX
XUMUYECKUX PeaKLNit C UCMONb30BaHMEM CTPYKTYPHbIX hOpMyn;

ChOpMMPOBAHHOCTb YMEHUNSA XapaKTepn3oBaTb NCTOUHUKM YINIEBOAOPOAHOIO Chipbsa (HEMTb, NPUPOAHBLIN
ras, yrofib), cnocobbl nx nepepaboTkun 1 MpakTUYECKoe NPpUMEHEHUE NPOAYKTOB NepepaboTky;

C(POpMNPOBAHHOCTb YMEHUIN NPOBOAUTb BbIYNCIIEHUSA MO XUMUUYECKMM ypaBHeHUAM (Maccbkl, 06béma,
KOJINYeCTBa MCXOAHOro BeLeCcTBa UM NPoAYyKTa peakuMn No N3BEeCTHbIM Macce, 06bEMY, KOTMUECTBY
OLHOr0 M3 UCXOAHbIX BELWECTB UM NPOAYKTOB peakumn);

CchOpMMPOBAHHOCTb YMEHUI BNalETb CUCTEMOWN 3HAHUI 06 OCHOBHbIX METOAAX HAay4YHOro MO3HAHWUS,
MCNONb3yEeMbIX B XMMUUN MPU U3YUYEHUWN BELLECTB U XMMUUYECKNX SIBNEHUI (HabnioaeHue, nsmMepeHue,
3KCNEPUMEHT, MOJIENIMPOBAHUNE), UCMOMb30BaTb CUCTEMHbIE XMMUUYECKUE 3HAHUSA AN MPUHATUSA PELLEHUI B
KOHKPETHbIX XM3HEHHbIX CUTYauMsiX, CBSA3aHHbIX C BEWECTBAMU U UX NMPUMEHEHNEM;

chopMNpPOBaAHHOCTb YMEHUI cobntoaaTb NpaBMna Nosib30BaHUS XMMUYECKON NOCyaoi n nabopaTopHbIM
obopyaoBaHMEM, a Tak)Xe NnpaBufia obpalleHuns C BELECTBaMN B COOTBETCTBUUN C UHCTPYKLMSAMU MO
BbINOMIHEHUIO 1AabopaTOPHbIX XMMUUYECKUX OMbITOB;

CPOPMNPOBAHHOCTb YMEHWUIN MSIAHNPOBATb M BbIMONHATE XMMUYECKUN SKCNEPUMEHT (NpeBpaLleHms
OpraHM4Yeckmx BeLLecTB NMpu HarpeBaHMU, NoayyYeHne 3TUNeHa N n3ydyeHme ero CBONCTB, KavyeCTBEHHbIE
peakuum opraHMyYeckmnx BeLlecTs, AeHaTypauunsa 6enkoB Npu HarpeBaHMuU, LUBeTHble peakummn 6en1KoB) B
COOTBETCTBUM C NpaBuIaMn TEXHUKK 6e30macHOCTM Npu obpalleHnm C BewecTBaMm 1 N1abopaTopHbIM
obopynoBaHmeM, NpeacTaBnsATb pe3ybTaTbhl XMMUYECKOro aKCnepuMmeHTa B hopMe 3anmcm ypaBHEHUMN
COOTBETCTBYOLWMX peakunin n hopMyanMpoBaTb BbiBOAbl HA OCHOBE 3TUX pe3ysibTaTos;

C(HOPMUPOBAHHOCTb YMEHUN KPUTUYECKU aHaNM3MPOBaTb XMMNYECKYIO MHPOPMaLNIO, MONyYaeMyo U3
pa3HbIX NCTOYHMKOB (CpeacTBa MaccoBol nHdopMaunm, MHTEPHET 1 Apyrunx);

COpMMPOBAHHOCTb YMEHUI cobntoaaTh Npasuiia 3KOOrMYeckn LenecoobpasHoro noseaeHns B 6bity u
TPYAOBOW AeSATENbHOCTU B LENSAX COXPaHEHMS CBOEro 340p0BbS M OKPYXXatoWen NpupoaHON cpeasbl,
OCO3HaBaTb OMNACHOCTb BO34ENCTBMS Ha XXMBble OpraHn3aMbl onpeaenéHHbIX OpraHM4YecKmnx BeLWecTs,
noHmMMas cmbicn nokasatensa NAK, noscHATb Ha NpuMepax cnocobbl YMEHbLUEHUS U NPeaoTBpaLLeHNs X
BpeAHOro BO34ENCTBMS Ha OpraHuU3M 4YenoBeka;

ana 06yqarou.|,1/|xc9| C orpaHnM4eHHbIMMN BO3MOXHOCTAMUN 340pP0OBbA:. YMEHUE NPUMEHATb 3HAHUA 06 OCHOBHBbIX
AOCTYNHbIX MeToAaX MO3HaHUA BeLWeCTB U XUMNYECKNX SABNEHUN;

Ang cnenbiX U cnaboBnaaWNX oby4yaloLWNXCa: YMeHNE NCNOob30BaTb pefibedHO-TOUEYHYIO CUCTEMY
o6o3HauveHunnt J1. bpannsa onga 3anvcm xmMmuyeckmux dopmyin.

11 KJ1IACC

MpeaMeTHble pe3ysfibTaTbl 0CBOEHUS Kypca «06Las 1 HeopraHudeckass XMMmus» oTpa)katoT:

CchOpMMPOBAHHOCTb NPEACTaBNEHUN: O XMMUYECKOM COCTaBNSOLWEN eCTeCTBEHHO-HAYUYHOM KapTUHbI MUpa,
POJIN XMMUWN B MO3HAHUWN SIBAEHUI NpUpoabl, B GOPMUPOBAHMKN MbILUSIEHUS U KYNbTYpbl IMYHOCTU, €€
(PYHKLMOHANbHON rPaMOTHOCTU, HEO6XOAMMOM AN peLleHns NpakTUYeCcKMX 3a4a4d U 3KONOrnyecku
060CHOBAHHOMO OTHOLLEHUSI K CBOEMY 340POBbIO U NMPUPOAHON cpeae;

BNlaleHMe CUCTEMOM XMMMYECKMX 3HAHWIN, KOTOpasa BKOYAEeT: OCHOBOMOJararowme NoHATUS (XMMUYecKkum
3/1eMeHT, aToM, U30Ton, S-, p-, d- aNEeKTPOHHbIE opbuTann aToMOB, MOH, MOJEKYAA, MOJIb, MOMISIPHbIN
061bEM, BaNneHTHOCTb, 3/1eKTPOOTPMLATENIbHOCTb, CTENEHb OKUC/IEHUS, XUMMYecKas CBSA3b (KOBasieHTHas,
WOHHas, MeTananyeckas, BOAOPOAHAs), KpUctannmyeckas pewérka, TUnbl XMMUYeCKMX peakuuin, pacTteop,
3N1EKTPOSINTbI, HEINEKTPOSINTBI, IMIEKTPONTMUECKAsd ANCCOUNALINSA, OKUCTUTENb, BOCCTAHOBUTENb, CKOPOCTb
XMMUYECKON peakunm, XMMHU4Yeckoe paBHOBECKE); TEOPUM N 3aKOHbI (TEOPUS SNEKTPOIUTUYECKOM



anccoumnauunu, nepmop,mquKMM 3akoH 1. . MeHaeneeBa, 3aKOH COXpPaHEHUS MacCChl BeLECTB, 3aKOH
COXpaHeHUA N npeBpalleHnda sHEPTr NpU XUMMNUYECKUX peaKLl,MﬂX), 3aKOHOMEPHOCTH, CUMBOJINYECKMUIA
A3bIK XUMNN, MUPOBO33peHYECKNE 3HAHNA, nexawmne B oCHoBe NOHMMaHUA NMPpUYNHHOCTUN U CUCTEMHOCTHU
XUMNYECKNX ﬂBJ'IeHMﬁ, (baKTOJ'IOFVI‘-IeCKMe CBEAEHUA O CBOVICTBaX, CoCTtaBe, noJsly4eHnn mn 6e3onacHoM
NCNONb30BaHUN BaX>XHENLWNX HEOpPraHNM4YeCkKnx BeWeCTB B 6bITy n HpaKTquCKOVI AEATENNbHOCTUN YENOBEKA,

chopMMPOBaHHOCTb YMEHWUIA BbISIBNSATb XapaKTepHble MPU3HAKM NMOHSATUI, YCTaHABIMBaTb UX B3aMMOCBS3b,
NCMosb30BaTh COOTBETCTBYIOLINE MOHATUSA MPU ONMUCAHUM HEOPraHUUYECKUX BELLECTB U UX NMpeBpaLleHunii;

ChOpPMUPOBAHHOCTb YMEHUM MCMO/Ib30BaTb XMMUYECKYD CMMBOIMKY AN coCTaBneHus hopMyn BELWECTB U
YPaBHEHU XMMUYECKUX peaKkunii, cuctematnyeckyto HomeHknatypy (IUPAC) n TpuBmanbHblie Ha3BaHUS
OTAeNbHbIX HeopraHn4yecknx BewecTs (yrapHblii ras, yrinekucnbli ras, aMmmmak, rawéHas n3BecTb,
HerawéHas u3BecCcTb, NUTbEBAs coAda, NUPUT U ApYyrue);

ChOpPMUPOBAHHOCTb YMEHUI ONpeaensiTb BaJIeHTHOCTb U CTENEHb OKUC/IEHUS XMMUYECKMX DNIEMEHTOB B
COeAMHEHUsX pasfIMYHOro CocTtaBa, BUA XMMUYECKON CBA3KM (KOBanNeHTHas, MOHHas, MeTaanm4yeckas,
BOAOPOAHAS) B COEAMHEHUAX, TUM KPUCTANSIMYECKON pelléTKN KOHKPEeTHOro BewecTsa (aToMHas,
MONeKynsipHas, MOHHas, MeTassinyeckas), XxapakTtep cpeibl B BOAHbIX pacTBOpaxX HeopraHU4eckmx
CoeANHEHWN;

chopMMPOBAHHOCTb YMEHUIA YCTaHaBNNBaTb NPUHAAIEXHOCTb HEOPraHMYEeCKNX BELWECTB MO UX COCTaBy K
onpeaenéHHoMy Knaccy/rpynne coeanHeHuin (MpocTble BELWECTBa — METa/lbl U HEMETabl, OKCUAbI,
OCHOBaHWS, KUCOTbl, aMdOTEPHbIE TMAPOKCUAbI, CONN);

COpMMPOBAHHOCTb YMEHWUIN pacKpbiBaTb CMbICN Nepuoanveckoro 3akoHa [l. . MeHgeneesa u
OEMOHCTPUpPOBATb €r0 CUCTEMATU3UPYIOLWYHD, 06 BbACHUTENbHYO U MPOrHOCTUYECKYIO PYHKUWN;

CcpOpMNPOBAHHOCTb YMEHUIN XapaKTEpPU30BaTb 3/IEKTPOHHOE CTPOEHNE aTOMOB XMMNYECKNX 3/1IEMEHTOB 1-4
nepuonos Neprnoanyeckom CUCTeMbl XMMNYecknx anementos . 1. MeHaeneesa, ncnonb3ys NOHATUSA «S-,
p-, d-3neKTpoHHble opbuTanmn», «3HepreTMdeckme ypoBHU>», 0O bSACHATb 3aKOHOMEPHOCTU U3MEHEHUS
CBOMNCTB XMMUYECKNX 3IEMEHTOB U UX COEAMHEHWI NO nepuoaam U rpynnam fNepnogmyeckon CUCTEMBI
xuMmmyecknx anementoB . . Menaeneesa;

C(hOpMNPOBAHHOCTb YMEHUIN XapaKTepu3osaTb (ONMCbiBaTb) 06 ME XMMMYECKMe CBOMCTBA HEOPraHNYeCKnx
BeLLEeCTB pas3/IMyHbIX K1acCcoB, NOATBEPXAATb CyLLEeCTBOBaHME reHeTUYeCKon CBSA3N Mexay
HeopraHM4YeCcKkMMUM BeLLeCTBaMM C MOMOLLBbIO YpaBHEHUN COOTBETCTBYIOLMX XUMUYECKUX peakLunii;

CchHOpPMMPOBAHHOCTb YMEHUS KnaccuduumnpoBaTb XMMUYECKME peaKLnm Nno pasnyHbIM npusHakam (Yncny u
COCTaBy pearmpymoLmx BELWeCTB, TENN0BOMY 3P dEKTY peakLunm, U3MEHEHUIO CTEMEHEN OKUCIEHNS
3neMeHToB, 06paTUMOCTU peakuun, y4acTuio KaTanusartopa);

chopMNPOBAHHOCTb YMEHUIA COCTaB/IATb YPAaBHEHUSA peakUMii pasfIMUHbIX TUMNOB, MOJIHbIE U COKpALLEHHbIE
YPaBHEHUS peaKkuuii NOHHOro 06MeHa, yUnTbIBas YCNOBUS, NMPpU KOTOPbIX 3TU peakuun nayT A0 KOHUa;

chOpMMPOBAHHOCTb YMEHWUIH NPOBOAUTL peakLuum, NOATBEPXKAAIOLLME KaYeCTBEHHbI COCTaB pas/INyHbIX
HeopraHM4yeckmnx BeLLeCcTB, pacno3HaBaTb OMbITHLIM MYTEM MOHbI, NPUCYTCTBYIOLME B BOAHbLIX pacTBopax
HeopraHM4yecKkmnx BeLLecTB;

CCbOpMVIpOBaHHOCTb YMeHMVI packpbiBaTb CYWHOCTb OKNCITUTENBbHO-BOCCTAHOBUTENIbHbIX peaKLJ,VIVI
nocpeacTtBoM COCTaB/1EHNA SNTEKTPOHHOIO 6anaHca aTux peaKLl,VIVI;

CPOpPMNPOBAHHOCTb YMEHUN 0OBACHATb 3aBUCUMOCTb CKOPOCTU XMMMUYECKON peaKkumnm OT pasiMyHbIX
(haKTopOB; XapaKTep CMEeLWEeHUss XMMNYeCKOoro paBHOBECUS B 3aBMCMMOCTU OT BHELLHEro BO34eNCTBUS
(npuHumnn Jle WaTenbe);

ChOpPMUPOBAHHOCTb YMEHWI XapaKTepmn3oBaTb XMMMUYECKME NPOLLECChI, siexallMe B OCHOBE
MPOMbILLINIEHHOrO MONYyYEeHUss CEPHOM KUCOTbl, aMMmnaka, a Takxe choOpMMPOBaAHHOCTb NpeacTas/ieHnii 06
06UWMX Hay4HbIX MPUHUMNAX M IKONOrnYyecknx npobnemMax XxMMmM4yeckoro npon3BoACTBa;

CcOpMMPOBAHHOCTb YMEHWNIA NPOBOAUTbL BbIYNCIEHUS C UCTMONb30BAHNEM MOHATUS «MaccoBas A0/
BELLEeCTBa B pacTBope», 06bEMHbIX OTHOLIEHWI ra30B NPU XMMUYECKNX peakumsaxX, MacCbl BeLecTBa um
06bEMa rasoB Mo M3BECTHOMY KOJIMYECTBY BeLLecTBa, Macce uam 06bEMY OAHOIO U3 y4acTBYOLWMX B



peakuUumn BELLEeCTB, TeNI0Boro addeKkTa peakumn Ha OCHOBE 3aKOHOB COXpPaHEHUS MaccChl BELLECTB,
npeBpaLLEHMS N COXPAHEHUSI SHEPTUN;

CpopMMpPOBaAHHOCTb YMEHUN cobntogaTh NpaBuia NOJIb30BAaHUS XMMUYECKON NMOoCyaon n nabopaTopHbIM
obopynoBaHMEM, a TakXe NpaBuia obpalleHns C BewecTBaMm B COOTBETCTBMN C MHCTPYKLMSIMU MO
BbIMNOSIHEHUIO /TabopaTOPHbLIX XMMUYECKUX OMbITOB;

chopMNPOBAHHOCTb YMEHUIA MNIAHNPOBATb U BbIMOMHATE XMMUUYECKUA SKCMEPUMEHT (pa3noxeHune
nepokcuaa BoAopoJa B NPUCYTCTBMM KaTanunsaTopa, onpeaeseHme cpeibl pacTBOPOB BELLECTB C NMOMOLLbIO
YHMBEpPCaNbHOr0 MHAMKATOPA, BIUSIHUE PasNYHbIX (GaKTOPOB Ha CKOPOCTb XMMUYECKON peakunmn, peakumm
MOHHOr0 06MeHa, KauYeCTBEHHbIE peakLUumn Ha cynbdaT-, KapboHaT- U XN0pUA-aHUOHbI, HA KaTUOH
aMMOHMS, pelleHne 3KCNepuMeHTasbHbIX 3aJa4y No TeMaMm «MeTannbl» U «HemeTannbli») B COOTBETCTBUM C
npaBuiaMmn TeXHUKM 6e30MacHOCTM Npu o6palleHnn C BELLECTBAMM U TabopaTopHbIM 060pya0BaHNEM,
NpeacTaBNsATb pe3yibTaTbl XMMUUYECKOro 3KCNepMMeHTa B hopMe 3anmcu ypaBHEHUI COOTBETCTBYHOLLNX
peakuuit n popMynMpoBaTh BbIBOAblI Ha OCHOBE 3TUX PE3Yy/bTAaTOB;

chopMNPOBAHHOCTb YMEHUI KPUTUYECKM aHaANIM3NPOBaTb XMMUUYECKYO MH(OpMaunio, Noslyyaemyto us
pasHbIX MCTOYHMKOB (CpeacTBa MacCOBON KOMMYHMKaLUUK, HTEpPHET 1 Apyrux);

ChOpMMPOBAHHOCTb YMEHUI cobntoaaTb Npasuia 3KOIOrMYECcKn LenecoobpasHoro noseaeHums B 6biTy m
TPYAOBOW AeSATENbHOCTU B LEeNIX COXPaHEHMSI CBOEro 340p0Bbs M OKPYXXatoWwen NpupoaHON cpeasbl,
OCO3HaBaTb OMNACHOCTb BO3AENCTBMS Ha XXUBbIE OPraHM3Mbl OnpeaeséHHbIX BELWECTB, MOHMMAast CMbICN
nokasartens MNAK, nosacHATb Ha NnpuMepax Crnocobbl YMeHbLUEHNA N NpeaoTBpaLlLeHUs UX BPEeAHOro
BO34EMNCTBUS HA OPraHmn3M 4esioBeka;

ansa o6yqarou.|,1/|xc9| C orpaHnM4eHHbIMMN BO3MOXHOCTAMUN 340pP0OBbA. YMEHUNE NPUMEHATL 3HAHUA 06 OCHOBHbIX
AOCTYNHbIX MeToAaX NMO3HaHUA BELWECTB U XUMNYECKNX SABNEHWUN;

ansa cnenbiX n CJ'IaGOBVI,D,FIIJ.l,VIX o6yt-|arou.|,wxc;|: YMEHUE NCNONb30BaTb penbeq)Ho-Toqet-lHyro cncremy
o603HaueHun J1. bpannsa gng 3anucm xmMmmyeckmnx gopmyin.

TEMATUYECKOE NJ1IAHUPOBAHMUE

10 KJ1IACC

KosmuecTBo yacoB JyeKkTpoHHBbIE (HU(PPOBBIE)
o0pa3oBaTe/bHbIE Pecypchl

Ne /1! HaumeHoBaHue

pa3aejioB U TeM Beero Kourpousbnsbie| IIpakTnueckue
NporpamMmsl padoThI padoThI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHUH

IIpeamer opranndeckoi
xumun. Teopus

11 CTPOECHHUS OPraHNYECKUX 3 bubnmorexa
coeHenuii A. M., LIOK https://myschool.edu.ru/
bytneposa

Hroro no pasneny 3

Pasnen 2. YraeBonopoabl



https://myschool.edu.ru/

Hpenebrpie bubnuoteka
2.1 YIICBOZOPOIBT — 2 LIOK https://myschool.edu.ru/
AJIKaHbI
Henpenenbubie Eu6mmorexa
2.2 YIIICBOIOPOIBI: AIKEHR, 6 ! LIOK https://myschool.edu.ru/
AJIKAIUEHBI, ATKMHBI
23 Apomaruyeckue 2 bubnuoreka
' YIJIEBOIOPOIBI ITOK https://myschool.edu.ru/
[IpupoiHbIE HICTOYHUKHT EuGmorexa
2.4 YIJICBOLOPOJIOB 11X 3 1 ITOK https://myschool.edu.ru/
nepepaboTka
| Wroro mo pazneny 13 |
| Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust |
bubnmnoreka
31 Crnpret. deron 3 ITOK https://myschool.edu.ru/
AJIBICTHIEL, bubnuoteka
3.2 KapOoHOBBIE KHCIIOTHI. 7 1 ITOK https://myschool.edu.ru/
CnoxxHbIC A(DUPBI
bubnuoteka
3.3 Y LIEBOTIbI 3 1 ITOK https://myschool.edu.ru/
| Wroro mo pazueny 13 |
| Pasznen 4. A3oTconeprkamye OpranudecKue coe{uHeHust |
41 AMMUHBL. 3 bubnuoreka
' AMUHOKHUCIOTHL. beakn ITOK https://myschool.edu.ru/
| Wroro no pazneny 3 |
| Paspnen S. BeicokoMoOJIeKYIsIpHBIE COCAUHEHUS |
51 ITnactmaccel. Kayayku. 2 bubnuoreka
' Bonokna LIOK https://myschool.edu.ru/
| Wroro no pazneny 2 |
OBUIEE KOJIMYECTBO 34 5 2
YACOB I10 ITPOTPAMME
11 KJ1ACC
KoJsunyecTBo 4yacoB
HanmenoBanmue pa3iesioB u JyieKTpOHHBbIE (IU(PPOBBIE
Ne n/m P K I P P
} TeM IPOrpaMMbI Beero| [\CHTPOJIBHBIE LIDAKTHIECKHE| oGhazopaTesbHbIE pecypebl
padoThI padoThbI

Pasnen 1. Teopernyeckue 0CHOBBI XUMUM

1.1

CrpoeHue aToOMOB.
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHUYECKUX d1eMeHToB /I, M.
MenpeneeBa

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



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

19 Crtpoenue BeniecTsa. 4 bubnmoreka
' MHuoroo0pasue BenecTB ITOK https://myschool.edu.ru/
bubnuoreka
13 KUMHUECKHE PeaKIIHH 6 1 ITOK https://myschool.edu.ru/
Hroro mo pazmen 13 bubmorexa
pasiety ITOK https://myschool.edu.ru/
Pasznen 2. Heopranuueckasi xummsi
bubnuoreka
2.1 Merauisl 6 ITOK https://myschool.edu.ru/
bubnuoreka
2.2 Hemeramet 9 1 ITOK https://myschool.edu.ru/
23 CBsi3b HEOPraHUYECKUX U 9 bubnmoreka
' OpPraHUYeCKUX BEIICCTB ITOK https://myschool.edu.ru/
Hroro no paznen 17 bubsmorexa
pasiey ITOK https://myschool.edu.ru/
| Pa3zgen 3. XuMus u :Ku3HL
bubnmmoreka
3.1 XUMUS W KH3HE 4 ITOK https://myschool.edu.ru/
| HWroro no paszueny | 4 |
OBIIEE KOJIMYECTBO YACOB 34 2
110 ITPOI'PAMME
NMOYPOYHOE NNTAHNPOBAHME
10 KJIACC
KosnuecTBO 3
e w/n| Tesa ypoxa oopasosTene pecypest
Bcero Hara
1 [Ipeamer oprann4ecko XUMHH, € 1 bubnuoreka
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE ITOK https://myschool.edu.ru/
, | oo e 1
. - VL. DYHICpOBd, IIOK https://myschool.edu.ru/
OCHOBHBIC TTOJIOKEHUS
[IpencraBienue o KiaccuPpUKaun
3 opranuyeckux BeuiecTB. Homenknatypa 1 bubnuoreka
(cuctemaTnveckas) ¥ TPUBHATbHBIC LIOK https://myschool.edu.ru/
Ha3BaHUs OPraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1 bubnuoteka
TOMOJIOTHUECKUU PsiJT ILHOK https://myschool.edu.ru/
5 MeraH n 3TaH — npocTenmne 1 bubnuoreka
MIPEJICTABUTENIH aJTKAaHOB IIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubauoreka

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA ITOK https://myschool.edu.ru/
7 DOTUJIEH U TIPOIUIIEH — MpOoCTeMine bubnmoreka
[IPEJICTABUTENN AIKEHOB ITOK https://myschool.edu.ru/
8 [Ipaktuyeckas padora Ne 1. «[lomyuenue bubnumoreka
STHJICHA U U3yYEHHE €r0 CBOMCTBY» ITOK https://myschool.edu.ru/
, | et
yran o~ ¥ ITOK https://myschool.edu.ru/
CUHTETHYECKOTO KayuyyKa 1 PEe3UHbI
AJKHMHBI: COCTaB U OCOOEHHOCTH
10 CTPOCHHSI, TOMOJIOTHUECKUIA PsiI. bubnuoreka
AleTriieH — MPOCTESUIINHT NPEICTaBUTEIb LIOK https://myschool.edu.ru/
QJIKUHOB
11 Brprunciienus 1o ypaBHEHHIO XUMHYECKON bubnmoreka
peakuuu ITOK https://myschool.edu.ru/
12 Apensr: 6eH301 1 TOITY0J. TOKCHYHOCTD bubnuoreka
apeHoB ITOK https://myschool.edu.ru/
I'enetnyeckas CBSI3b YTIE€BOIOPOAOB, bubnnoreka
13 :
NPUHAUICKAIINX K PA3JIMYHBIM Klaccam LIOK https://myschool.edu.ru/
I e e
PHPOA YTHD LIOK https://myschool.edu.ru/
ra3pl, He()Th ¥ MPOAYKTHI €€ mepepaboTKu
15| mpupoamt a5 n momyrie neme. Bubmiotex
PHpOZL YTHbI LIOK https://myschool.edu.ru/
ras3pl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
16 KontponsHas pabota no pasaeny bubnuoreka
«YTIIEBOIOPOIBI» ITOK https://myschool.edu.ru/
17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI: bubnuoreka
METaHOJ U 3TaHoJ. BogopoHas CBsi3b [IOK https://myschool.edu.ru/
18 MHOroaToMHbIE CITUPTHI: STUIICHTJIUKOJIb bubnuoteka
U TJIMLEPUH LIOK https://myschool.edu.ru/
DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE bubnuoteka
19 . )
Y XMMHUYECKHE CBOMCTBA, MPUMEHEHNE ITOK https://myschool.edu.ru/
20 Anbaeruabl: GopManbaerua u bubnnoreka
arneTanabAeTul. A1eTOH ITOK https://myschool.edu.ru/
OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE bubanoreka
21 .
KHCJIOTBI: MypaBbHHAsl M YKCYCHAsI LIOK https://myschool.edu.ru/
[TpakTruyeckas padora Ne 2. «CBoiicTBa bubnuoreka
22 . )
pacTBOpa YKCYCHON KUCITOThI» ITOK https://myschool.edu.ru/
CreapuHOBas U OJIEMHOBASI KHCIIOTHI, KaK
23 MPEACTABUTENH BBICIINX KaPOOHOBBIX bubamorexa
bedl p ITOK https://myschool.edu.ru/
KHUCJIOT
24 MBp11a Kak cOJIM BBICIIUX KapOOHOBBIX bubnuoreka
KHCJIOT, MX MOOIIIee JCHCTBUE ITOK https://myschool.edu.ru/
CrnoxHble 3(UPHI KaK TPOU3BOIHBIE Eubimiorexa
25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX

3¢upoB

ITOK https://myschool.edu.ru/
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2% XKupsl: runpOIN3, MPUMEHEHHE, 1 bubnuoreka
OHOoJIOrHYeCcKast POJIb KUPOB ITOK https://myschool.edu.ru/
VYTneBoabl: COCTaB, KiIacCH(PUKAIHSI.

’ bubnuoreka

27 Baxkneiimme mpencTaBUTeNIN: TIII0K03a 1
(bpyKTO32 Caxgpgga ’ ITOK https://myschool.edu.ru/

28 Kpaxman u niemmntoio3a Kak mpupoIHbIe 1 bubnuoreka
TOJIMMEPBI LIOK https://myschool.edu.ru/
KonTponpHas pabora mo pazueny Eu6moTexa

29 «Kucnopoacoaepxaiiyre opraHudecKue 1
coe)chfH Ifﬁ»ﬂ prrariue op IIOK https://myschool.edu.ru/

bubnuoreka

30 AMUHBI: METHJIAMUH U aHWJINH 1 )

ITOK https://myschool.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE Eu6moTexa

31 OpPraHUYECKUE COCTUHEHUS, HX 1 LIOK https://myschooledu.ru/
ounonornyeckoe 3Hauenue. [lenruasl * : :

32 benku kak npupoaHsie 1 bubnuoreka
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS LIOK https://myschool.edu.ru/

33 OCHOBHBIC TOHSATHS XUMHUU 1 bubnuorexa
BBICOKOMOJICKYJISIPHBIX COCTMHEHHIA LIOK https://myschool.edu.ru/
OCHOBHBIC METO/IbI CHHTE3a EubmoTexa

34 BBICOKOMOJICKYJIIPHBIX COCAMHCHUI. 1
TLACTMACCLL iaygym BOLOKHA LIOK https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME

11 KJ1ACC
KosnvecTBO
Ne n/n| Tema ypoka JACOB Jara DJieKTpoHHBbIE IU(POBBIE
- B u3y4deHusi; oopazoBare/ibHbIEe pecypchl
cero

1 XUMHYCCKUN dJIEMEHT. ATOM. 1 bubnuorexa
DJIeKTpOHHAs KOHDUTYpAIUs aTOMOB ITOK https://myschool.edu.ru/
[Tepuoanueckuii 3akoH u [leprnonnueckas

5 chcTeMa XUMMHUYEeCKuX anemMeHToB /. 1. 1 bubnmoteka
Menpeneesa, UX CBS3b C COBPEMEHHOM LIOK https://myschool.edu.ru/
TEOpHUEH CTPOCHHSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWICTB
XUMHYECKHX DJIEMEHTOB M X COCIMHEHHI

3 0 TPYIIaM | MeproaM. 3HaueHHe 1 bubnuoreka
MEPUOIMYECKOTO 3aKOHA i CUCTEMBbI LIOK https://myschool.edu.ru/
XuMHYecKuXx aneMeHToB [[.1. MeHaeneera
B Pa3BUTUU HAYKH
CrpoeHnue BeniecTBa. XUMUYECKast CBSI3b, Eubiorexa

4 e€ BUJIBI, MEXaHU3MbI O0pa30BaHUS 1 ITOK https://myschool.edu.ru/
KOBaJICHTHOM CBsi3U. BogopoaHas cBsI3b ) =

5 BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb. 1 bubnuoreka
Crenenp okuciieHus. BemecTsa ITOK https://myschool.edu.ru/
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MOJICKYJIAPHOTO U HCMOJICKYJISIPHOT'O
CTPOCHUS

ITonsatue o AUCTCPCHBIX CUCTCMAX.

bubauoreka

6 HcTrHHBIC ¥ KOJUTOUIHBIC PACTBOPHI.
A P p ITOK https://myschool.edu.ru/
MaccoBas J10Ji BeIIeCTBa B paCTBOpE
Knaccudukanus 1 HOMEHKIaTypa
7 HEOPraHUYECKUX COCAVHECHUM. bubnuoreka
I'eneTHuecKas CBsI3b HEOPraHMYECKHX LIOK https://myschool.edu.ru/
BEIIECTB, Pa3JUYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX pPEeaKInii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
8 3aKOH COXpaHEHHUS MACChl BELIECTB; 3aKOH bubimotexa
’ ITOK https://myschool.edu.ru/
COXpaHEHUs 1 MPEBPAICHHS YHEPTUU TIPH
XUMHUYECKUX PEAKIUAX
9 CkopocTts peakuu. OOpaTuMbIe PEaKIIUH. bubnuoreka
XMMHYECKOE PABHOBECHE LIOK https://myschool.edu.ru/
[IpakTuueckas paborta Ne 1. «Bnusaue
10 pa3nu4HbIX (PaKTOPOB HA CKOPOCTh bubmorexa
. LIOK https://myschool.edu.ru/
XUMHUYECKON PEaKITUN)»
DNEeKTPONUTHYECKAs TUCCOLIUALIHS.
ITonstue o BomopoaHoM nokasarene (pH
11 acTBopa PeaiuiHﬂI/IOHHOFO 06M€Ha(p : Brbmiorexa
p pa. ’ LIOK https://myschool.edu.ru/
IM'uaponu3 opraHUYECKUx 1
HEOPraHUYECKUX BEIECTB
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
12 peaknuu. [lonsiTre 00 a5mekTponu3e bubsmotexa
i . IIOK https://myschool.edu.ru/
pacruIaBoB U PaCTBOPOB COJIEH
KonTponbHas pabota no pazaeny bubnuoreka
13 .
«TeopeTryeckre OCHOBBI XUMHI) LIOK https://myschool.edu.ru/
Mertaiuibl, X MOJIOKEHHUE B
[Tepuoanueckoii cucTeMe XUMHUUYECKHUX
14 snemenToB JI. 1. MengeneeBa u Eubmorexa
e LIOK https://myschool.edu.ru/
0COOEHHOCTH CTpoeHus aroMoB. O01ue
(u3nuecKre CBOMCTBA METAJNIOB
CruiaBbl METaIOB. DIEKTPOXUMUYECKUN bubnmoreka
15 N )
Psi1 HapsDKEHUH METalIoB LIOK https://myschool.edu.ru/
XUMHYECKHE CBONCTBA BAXKHEHIITHUX
16 METaJUIOB (HATPUH, Kaaui, Kaabllui bubmorexa
. pui, ’ - IIOK https://myschool.edu.ru/
MarHui, aTIOMAHAN) U UX COSUHEHUN
XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bubnmoreka
17 . .
COCTMHCHUI ITOK https://myschool.edu.ru/
XuMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U bubnmoreka
18 . )
UX COEIUHEHUI IHOK https://myschool.edu.ru/
[IpakTuueckas pabora Ne 2. "Pemenue
19 AKCIEPUMEHTAIBHBIX 3324 M0 TEME bubmmorexa
p " IIOK https://myschool.edu.ru/
«MeTtanb»
Hewmeramibl, Ux mojgoxxeHue B
20 [Tepuonnueckoit cucreMe XMMUYECKUX bubanoreka

anemenToB 1. 1. Menaeneepa u
0COOEHHOCTH CTPOEHHUS aTOMOB

IIOK https://myschool.edu.ru/
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DuU3NYECKUE CBOKCTBA HEMETAILJIOB.
bubnuoreka
21 AnoTponusi HEMETAUIOB (Ha IpUMEpe 1 ITOK https://myschool.edu.ru/
KHCIIOpoJia, cephl, hocdopa u yrieposa) ) —
29 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPbl U 1 bubnuoreka
UX COCAMHEHUI LIOK https://myschool.edu.ru/
23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u 1 bubnuoTeka
UX COCAMHEHUI LIOK https://myschool.edu.ru/
24 XUMHYECKHE CBOMCTBA yIIIEpOaa, 1 bubnmoreka
KPEMHHS U MX COCIUHCHHIM ITOK https://myschool.edu.ru/
o5 [IpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U 1 bubnmoreka
UX COEIMHEHUIN ITIOK https://myschool.edu.ru/
O06o001IeH e U cucTeMaTU3alus 3HaHUH 110
2% teme «Hemerannbr». Beraucienus mno 1 bubnuoTeka
yYpaBHEHHSIM XUMHUYCCKHX PEAKLUI U LIOK https://myschool.edu.ru/
TEPMOXUMHUYECKHE PACUETHI
[Ipaktuueckas padota Ne 3. «Pemienue EuGmorexa
27 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 .
"HemeTamin™ LIOK https://myschool.edu.ru/
28 KonTponbHas padoTa no temam 1 bubnuoreka
«Metamiel» u «HemeTamb ITOK https://myschool.edu.ru/
Heopranwueckue u opraHnyecKkue EubmoTexa
29 KuCIoThl. Heopranuueckue u 1 .
OpFAHIECKHE OCHOBAMMUA LIOK https://myschool.edu.ru/
AmMdoTepHbIe HeopraHM4ecKHue u
30 OpraHuyvecKue coenuHenus. [ 'enernueckas 1 bubnuoteka
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX LIOK https://myschool.edu.ru/
BEIICCTB
Ponpb xumun B obecrieueHUN
31 3KOJIOTUYECKOM, SJHEPreTUIECKON U 1 bubnuoteka
MUIIEBON OE30MaCHOCTH, Pa3BUTUU LIOK https://myschool.edu.ru/
METUITTHBI
[IpencraBienust 06 OOIMIMX HAYYHBIX Eubmorexa
32 MIPUHILIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS 1 .
BKHEHIIIX BEIIECT LIOK https://myschool.edu.ru/
33 YesnoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 bubmorexa
ITOK https://myschool.edu.ru/
bubnmoreka
34 XHMUS U 3/I0POBEE UE/IOBeKA 1 ITOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34
I[TPOTPAMME

YYEBHO-METOANYECKOE OBECIMNEYEHUVUE OBPA3OBATEJIbHOI'O NPOLIECCA

OBA3ATENIbHbIE YYEBHbIE MATEPUAJIbI A1 YYHEHUKA

e Xumus, 10 knacc/ Nabpuenaxd O.C., ObwecTBo € OrpaHUYEHHON OTBETCTBEHHOCTbIO «[APODA»;

AKkumoHepHoe obuectBo «N3gaTenbcTBo «lpocBeleHne»

e Xumunsa, 11 knacc/ Nabpmenax 0.C., O6wecTBO C OrpaHNYeHHON OTBETCTBEHHOCTbIO «[PODA>;

AkumnoHepHoe obuiecTBo «M3gaTtenbcTBo «MpocBelleHne»
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METOANYECKUE MATEPUAJbI ANA YYUTENA

Beeaute 1. O.C.lMNabpuensH, .I.JIbicoBa «Xummsa Metoanyeckoe nocobme — 6a30Bbiii YypoBEHb» - M.:
Opoda 2022 roga.

2. 0.C.labpmuensH, U.I.OctpoymoB, «0ObLwasa xmmMmms B TecTtax, 3agadax, ynpaxHenmax. 11 knacc» — M.:
Opoda, 2023 roa.

3. 0.C.labpuensH, N.H.bepe3kunH, A.A.Ywakoa «Xumnsa 11 knacc: KOHTpoOnbHbIE N NMPOBEpPOYHblE paboThl
K y4ebHuky». — M.: Opoda, 2021 r.

4. O0.C.N'abpuensH, .l JbicoBa, A.l.BBeaeHckas «Xummsa 11 knacc: HactonbHas KHUra gns yuntens».
Yactb 1 - M.: poda, 2019 roga.

5. O.C.l'abpuensH, .I'.JlbicoBa, A.l.BBeaeHckasa «XmMmmns 11 knacc: HacTtonbHas KHUra ans yumtens».
Yactb 2 - M.: [lpoda, 2022 roga.

6. 0.C.lr'abpmuensH, N.B.Pewetos, N.I.OcTpoyMoBa «3aga4n no XmMMmm n cnocobbel nx peweHuns» - M.:
«[Opoca», 2021roa.

7. B.I'. AeHucoBa «Xmmunsa 11 knacc noypoyHbie nnaHbl No yuyebHuky O.C.MabpuensHa, .I.JlbicoBon» -
Bonrorpag» Yuutenob 2018rog.

8. M.A.PaboBa, Y.l0.HeBckas, P.B.JInHko «TecTbl N0 XxuMmmumn 11 knacc», - M.: Dk3ameH, 2019r.

9. 9. O.C.lNabpwuensiH, N.I.ocTpoyMOB «XMMNYECKNIA SKCMEPUMEHT B WKose 11 knacc»; - M.: Apoda. -
2019 roa. _

LNDPOBbIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU MHTEPHET

Beeante _ BeeauTenaHHblehttp://www.chemnet.ru MNazeta «XuMuna» v cant gna yumtens «4 may Ha ypok
XUMUN>

http://him.1lseptember.ru EgnHasa konnekumsa LLOP: MNMpeameTHas konnekums «XuMmns»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4Hble 3KCNEPUMEHTbI: XUMUSL.
Konnekuus Poccuinckoro obuieobpasoBaTenbHOro noprana

http://experiment.edu.ru AIXUMUK: canT J1.10. Annk6eposon

http://www alhimik.ru Bcepoccuiickas onmmnuaga WKONbHUKOB MO XMMNUK
http://chem.rusolymp.ru OpraHnyeckass XMMusi: 3N1EKTPOHHbIN yYeBHUK NS CpeaHen WKOosbI
http://www.chemistry.ssu.samara.ru OCHOBbl XMMUWN: 31EKTPOHHbIN y4ebHUK

http://www hemi.nsu.ru OTKpbITbIA KOANeax: XuMns

http://www.chemistry.ru JuctaHumMoHHasa onumnuaga no XMM1UnM: TENEKOMMYHUKALMOHHbIN
obpa3zoBaTenbHbIl NpoeKT



