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NOACHUTENIbHASA 3AMNMNCKA

MporpaMMa No XMMMKN Ha ypoBHe cpeaHero obwero obpasoBaHnsa paspaboTtaHa Ha OCHoBe
denepanbHOro 3akoHa ot 29.12.2012 N2 273-03 «06 obpasoBaHmun B Poccuinckom
denepaunmn», TpeboBaHUIM K pe3ynbTaTaM 0CBoeHUS peaepanbHON 06pa3oBaTe/ibHON
nporpammbl cpegHero obuwero ob6pasosaHus (POIM COO), npeacraBneHHbiX B ®egepanbHOM
rocyaapcTBeHHOM obpaszoBaTenbHoOM ctaHaapTe COO, c yyétoMm KoHuenuum npenogaBaHus
yuyebHoro npeaMeta «XuMmns» B obpasoBaTenbHbiX opraHmsaumnsx Poccuinckon degepaunn,
peanu3yrLmMx OCHOBHble 0bpa3oBaTesibHble NPOrpamMMmbl, M OCHOBHbIX MOJIOXKEHUN
«CTpaTtermu passutmnsa BocnuTaHusa B Poccuinckon degepaumn Ha nepuog ao 2025 roga»
(PacnopsixeHue Mpasutensctea PO ot 29.05. 2015 N2 996 - p.).

OcHoOBY NoaxoAo0B K pa3paboTke NporpaMMbl Mo XMMUK, K onpeaenedHmio obLen crpaternm
0byueHuns, BoCcnnuTaHUs 1 pasBuTUSa obydarowmxca cpeacreamm yyebHoro npegmeta «XuMms»
ansa 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLUENTyasbHble noaoxeHns ®roc Coo
0 B3anMO06YyCNOBEHHOCTM LieNen, coaep)xaHusl, pesynbTaTtoB 0bydeHns n tpebosaHuii K
YPOBHIO NOArOTOBKM BbIMYCKHUKOB.

Xnmmyeckoe obpasoBaHue, NonyvyaeMoe BbiNyCKHMKaMuM oblieobpasoBaTenbHOM
opraHusauunu, BNAeTcsl HEOTbEM/IEMOM YacTblo MX 06pa3oBaHHOCTU. OHO CNYXWUT
3aBeplUiarlMM 3TanoM peaamsaunm Ha COOTBETCTBYOLLEM eMy 6a30BOM YPOBHE KNOYEBbIX
LLEHHOCTEN, NMPUCYLLMX LLETOCTHON CUCTEME XMMNYECKOro o6pa3oBaHus. ITU LIEHHOCTH
KacaloTcs No3HaHUSA 3aKOHOB Npupoabl, HGOPMUPOBAHUS MUPOBO33PEHNSA N 0BLLIEN KYbTYPbI
YenoBeKa, a TaKXe 3K0JI0rmyeckn 060CHOBAHHOIO OTHOLLEHUSA K CBOEMY 340pPOBbIO U
npupoaHoi cpeae. Peannayetcs xmMmndeckoe obpasoBaHue obydaroLmxcs Ha YpoBHe
cpeaHero obulero ob6pasoBaHnsa cpeacTBamMu yuyebHoro npeamerta «XmmMmmsa», cogepXkxaHuve u
NMOCTPOEHME KOTOPOro onpefesieHbl B MporpaMMe Nno XMMmUKM C YY4ETOM cneumdukn Haykm
XMMUN, eé 3HaUYEeHUs B MO3HAHUM NPUPOAbLI U B MaTEPMasibHOM XU3HWM 0bLlecTBa, a Takxe C
YYETOM 06LWNX Lleneil n NPUHLUMUIMOB, XapaKTepu3yoLWwmX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero obuiero obpasoBaHus B Poccuinckon deaepauun.

XNMKnA Kak 3/1IEMEHT CUCTEMbI ECTECTBEHHbIX HayK UrpaeT ocobyto posib B COBpEMEHHOM
UMBUAN3ALIMN, B CO3AaHMM HOBOW 6a3bl MaTepmanbHOW KynbTypbl. OHa BHOCUT CBOM BK/aj B
dopMmnpoBaHMe pauUnOHaNbHOro Hay4YHOro MbllL/IEHUS, B CO3AaHUE LIeNOCTHOro
npeacraBneHns 06 OKpyXaroLlleM MUPe KakK 0 eANHCTBE NpUpoabl U YenoBeKka, KoTopoe
dhopMmnpyeTcs B XMMUN Ha OCHOBE MOHMMaHWS BELLLECTBEHHOIrO0 COCTaBa OKpYyXatoLwero Mupa,
0CO3HaHUSA B3aMMOCBSI3M MeXAay CTPOEHMEM BELLECTB, X CBOMCTBAMN U BO3MOXHbIMU
obnacTtaMu nNpuMeHeHus.

TecHO B3aUMOAENCTBYS C APYIrMMU €CTECTBEHHbLIMM HayKaMU, XMMUS CTajla HEOTbEM/IEMOIA
YacCTbio MMPOBOM KYJbTYPbl, HEOOX0AMMbBIM YCNOBMEM YCMNELLIHOIO TPyAa W XU3HM Ka)Xaoro
ynieHa obulectBa. CoBpeMeEHHas XMMUSA KaK HayKa co3maaTesibHas, Kak HayKa BbICOKUX
TEXHONOrMI HanpaBneHa Ha pelweHune rnobanbHbiX NpobsemM yCToMUYMBOro pa3Butus
yesioBeYeCcTBa — CbIpbEBOWN, SHEPreTUUYECKOn, NULLEBON, 3KONOrM4Yeckon 6e3onacHoOCcTm U
OXpaHbl 340pOBbS.

B cooTBeTCTBUM C OOLWIMMU LENSIMU M NpuHUMNaMK cpeagHero obuwero obpasoBaHus
cogepxaHue npeameta «Xmmmsa» (10-11 knaccbl, 6a30BbIfi YPOBEHb U3YUYEHUS)
OPUEHTMPOBAHO MPENMYLLECTBEHHO Ha O6LEKYNbTYPHYO MOArOTOBKY 06yyatoLwmxcs,
HeobXxoaAnMYI UM Ansa BbipaboTKNM MMPOBO33PEHYECKNX OPUEHTUPOB, YCMNELIHOrO BKJTIOYEHMUS
B XXM3Hb COUMYMa, NPOAOSIKEHMNS 06pa3oBaHMs B pas3IMYHbIX 061aCTsX, He CBSI3aHHbIX
HEenocpeaCTBEHHO C XUMUEN.

Cocrasnsawwmmm npeameta «XMMns» aenatotTcs 6asosble Kypcbl — «OpraHmyeckas XmmMnusa» m
«06was 1 HeopraHn4yeckast XMMmMs», OCHOBHbIM KOMMNOHEHTOM COAEPXaHUS KOTOPbIX
SABASOTCA OCHOBbI 6@30BOM HayKW: CUCTEMA 3HAHUIM MO HEOpraHN4YecKkom XmmMmm (c
BK/IIOUEHNEM 3HAHUIM M3 06LWEN XMMUN) U OpraHnYeckon XmMmu. opMnpoBaHmne AaHHOM



CUCTEMbI 3HAHWI NMpU U3ydyeHun npegmeta obecneumBaeT BO3MOXHOCTb PAaCCMOTPEHMS BCEro
MHOroo6pasuns BeLwecTs Ha OCHOBE OBLLMX NOHATUIA, 3aKOHOB U TEOPUA XUMUN.

CTpyKTypa cofiep)xaHus KypcoB — «OpraHnyeckas xmmMmmsa» n «06Lias 1 HeopraHnyeckas
XUMUA» cchopMUpPOBaHa B MporpamMMe rno XMMMM Ha OCHOBE CUCTEMHOTIO MoAXoAa K U3YUYEHUIo
yuebHoro matepuana n obycnosneHa Uctopuyeckn o60CHOBaHHbIM pa3BUTUEM 3HAHUN Ha
onpeaenéHHbIX TEOPETUUECKMX YPOBHAX. TaK, B KypCe OpraHM4eckoi XMMUn BeLLLecTBa
paccMaTpUBAlOTCA Ha YPOBHE K/TaCCUYECKON TEOPUN CTPOEHUSA OPraHNUECKUX COeANHEHWN, a
TaKXXe Ha YpOBHE CTEPEOXUMUYECKNX U SNEKTPOHHbIX NPeacTaB/ieHUnii 0 CTPOEHUU BELLECTB.
CBefeHusa 06 M3yyaeMbiX B Kypce BellecTBax AaloTcs B pa3BUTUKM — OT YI/1IeBO40pOA0B [0
C/IOXHbIX 6UMONOrMUYEcKU aKTUBHbIX COeANHEHUI. B Kypce opraHM4eckon XMMum rnosyyaroT
pa3BuTUE chOpMUPOBAHHbIE HA YPOBHE OCHOBHOIO 06L1ero o6pasoBaHus NepBoHayasbHble
NpeacTaBleHNA 0 XMMUYECKOW CBA3U, KNAacCUPUKALMOHHbIX MPpU3HaKax BeLLecTs,
3aBMCUMOCTM CBOWCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKOW peaKLnm.

Mo HOBbLIM YI/IOM 3peHns B NpeaMeTe «XmMmns» 6a30BOro ypoBHS pacCMaTpMBaETCS
N3YYEHHbI Ha YpOBHE OCHOBHOIO 06Liero o6pa3oBaHunsl TEOPETUUYECKNIA MaTepuan n
daKTonornyeckme CBeaeHNs 0 BELEeCTBax U XMMMUYECKON peakunmn. Tak, B HaCTHOCTU, B
Kypce «0bLwas n HeopraHuyeckas XxmMmnsa» obyyarowmMmcsa NpeaocTaBnsaeTcss BO3MOXHOCTb
0CO3HaTb 3Ha4YeHne NepruoaAnNYEeCcKoro 3akoHa C obLeTeopeTUyeCcKnx 1 MeToA0N0rMYEeCcKmX
no3vumn, rny6xe NoHATb NCTOPUYECKOE M3MEHEHME (DYHKLMIN 3TOro 3aKOoHa — OT
obobuatowenn Ao 06bACHAOWEN N NPOrHO3MPYIOLLEN.

EamMHas cuctemMa 3HaHUN 0 BaXKHENLUMX BeLWECTBaxX, MX COCTaBe, CTPOEHUN, CBONCTBAX U
MPUMEHEHUN, @ TaKXe 0 XUMNUYECKMX PeaKLMNAX, UX CYLLUHOCTU N 3aKOHOMEPHOCTSX
npoTekaHus gononHsetcs B kypcax 10 n 11 knaccoB afieMeEHTaMU COAEPKAHUS, UMEKLLNMU
KYNbTYpPONOrMYeCcKnin U NpuUKIagHoOM XxapakTep. TN 3HaHMS CNOCOBCTBYHOT MOHMMAHUIO
B3aMMOCBSI3N XUMUN C APYFMMW HayKaMu, PpacKpbiBalOT €€ poib B NO3HABATENbHOM U
NpaKkTUYECKON AeATEeNIbHOCTU YenoBeKa, CNoCO6CTBYOT BOCMMTAHMIO YBaXXEHUS K NpoLeccy
TBOpYeCcTBa B 06/1aCTM TEOPUN N NPAKTUYECKMX MPUTOXKEHUA XUMUKN, MOMOratoT BbIMYCKHUKY
OpUEHTMPOBATLCS B 0OLLECTBEHHO U JIMYHOCTHO 3Ha4YMMbIX NpobaeMax, CBsA3aHHbIX C XMMUEN,
KPUTUYECKM OCMbICIMBATb MHMOPMALMIO N NMPUMEHSTb €€ ANS NOMOSIHEHMS 3HAHUN, peLleHns
MHTENNeKTyalbHbIX N 3KCNEPUMEHTaNbHbIX UCC/leaoBaTeNnbCKMX 3aaad. B uenom cogepxaHune
yyebHoro npeameta «XMMUS» AaHHOIO YPOBHS M3y4YEHUSI OPUEHTMPOBAHO Ha hOpMMpoBaHME
y 06yu4arLLMXCs MUPOBO33PEHYECKOI OCHOBbI A1 MOHUMaHUsS UNOCODCKNX UAEN, TaKMX
KaK: MaTepuanbHOe €aANHCTBO HEOPraHNMYECKOro N opraHM4Yeckoro Mmpa, obycnoBieHHOCTb
CBOWCTB BELWECTB UX COCTaBOM WU CTPOEHMEM, MO3HABAEMOCTb NPUPOAHLIX SIBJIEHUA NMYTEM
3KCNEepUMEHTa N pelleHns NpOTUBOPEUYMA MEXAY HOBbIMM )aKTaMU U TEOPETUYECKMMMU
npeanocbiikaMm, 0CO3HaHME PONM XMMUN B PELLEHMKM SKONOrMYeckmMx Npobnem, a Takxe
npobnem cbepexeHns sHEPreTUYECKNX pPecypcoB, Cbipbs, CO34aHUSA HOBbIX TEXHOIOMUM U
MaTepwnanos.

B nnaHe peweHnsa 3agad BOCAOUTaHMS, pasBUTUS U colmanm3aumnm obydatomnxcs NpuHSaTble
NporpaMMon No XMMmMM NoaxoAbl K ONpeaeneHnto CoaepXaHnsa U NoCcTpoeHnsa npeaMeTa
npeanycMaTpuBatoT (OpMUPOBaAHMNE YHUBEPCAJIbHbIX YUYEOHbBIX AENCTBMI, nMerwmx ba3zoBoe
3HayeHue Ans pasnMyHbIX BUOOB AEATEbHOCTU: pelleHns npobnem, noncka, aHanmsa u
06paboTkn nHdpopMaummn, HeobxoanMbix A9 NpnobpeTeHns onbiTa NPaKTUUYECKON U
NCccneaoBaTeNIbCKON AEATENbHOCTU, 3aHUMAOLLEN BaXHOE MECTO B MO3HAHUU XUMUN.

B npakTuke npenogaBaHUs XMMUN KakK Ha YPOBHE OCHOBHOrO obuiero obpasoBaHus, Tak U Ha
ypOBHe cpefHero obuiero obpasoBaHusl, Npun onpeaeseHnn coaepxaTesbHoM
XapaKTEPUCTUKN LeNen n3yyeHus npeamMeTa HanpaBieHNeM NepBOCTENEHHOM 3HAYNMMOCTH
TpaaMUMOHHO NMpU3HAETCcS GOpMUPOBAHME OCHOB XMMUYECKOW HayKm Kak obnacrtu
COBPEMEHHOr0 eCcTeCTBO3HaHMS, NPaKTUYECKON AeaTeNbHOCTM YenloBeKa M Kak O4HOoro us
KOMIMOHEHTOB MUPOBOM KyNbTypbl. C METOAMYECKON TOUKN 3peHMs TaKoh noaxoa K
onpeaeneHuto Lenen nsydeHms npegmeTa SABNSE€TCA BNOJSIHE OnpaBAaHHbIM.

CornacHo AaHHOM TOUKE 3pEeHUS MMaBHbIMK LENsIMU N3yvyeHns npeaMmeTa «XMMns» Ha
6a3oBoM ypoBHe (10 -11 kn.) aABngOTCS:



dhopMMpoBaHME CUCTEMbI XMMUYECKUNX 3HAHMI KaK BaXXHEMLLEN COCTaBNSOLWEN eCTECTBEHHO-
Hay4yHOM KapTUHbI MMPa, B OCHOBE KOTOPOW NiexaT K/IloYeBbIE NOHATUSA, DyHAAMEHTaNbHbIe
3aKOHbl N TEOPUN XUMUKN, OCBOEHUE SA3bIKa HAYKWN, YCBOEHUE N MOHMMAHME CYLLHOCTH
OOCTYMNHbIX 0606LLEHNT MUPOBO33PEHUYECKOr0 XapakKTepa, 03HaKOMJ/IEHNE C UCTOPUEN UX
pPa3BUTUSA U CTAHOBJIEHUS;

CbOpMVIpOBaHVIe 1N pasBuTue HpeﬂCTaBHEHMVI O Hay4HbIX METOAAX NMO3HAHUA BELWECTB U
XUMUNYECKUX peaKLl,VIVI, HeobxoanMbIX ans FIpM06peTeHMH YMeHMl;‘I OPUEHTNPOBATLCA B MUPE
BEWECTB N XUMNYECKUX ﬂBHEHMVI, MMEKLWNX MECTO B nNpupoae, B HpaKTquCKOl;‘I n
noBcefHEBHOW XU3HU,

pa3ButTue YMeHVIVI n cnocobos AEATENIbHOCTU, CBA3AHHbLIX C HabnogeHnem n o6bACHEHNEM
XUMUNYECKOIo 3KCNneEpnMeEHTa, cobnogeHneM npasun 6e3onacHoro 06pa|.|.lEHM9| C BewecreamMu.

Hapsaay c 3TuM, cogepxaTtesibHas XxapakTepucTmKa LUesien n 3agad nyvyeHus npeaMeTta B
nporpaMmMe rno XMMMUmM yTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBMN C HOBbIMU
npuopuTeTamMmn B cucteMe cpegHero obuwiero obpasosaHusa. CerogHsa B npenogaBaHnUm XMMum
B 6onbluel cTeneHn OTAAETCA NpeanoYTeHME NPaKTUYECKOM KOMMOHEHTE coaepXXaHus
0byuyeHns, opMeHTMPOBAHHOM Ha NOAroTOBKY BbIMyCKHMKA 06Lieobpa3oBaTesibHOM
opraHmsauumn, Bnagetouwero He HabopoM 3HaHuI, a PYHKLMOHANbHOW FPaMOTHOCTbLID, TO €CTb
cnocobaMm U yMEHUSIMU aKTUBHOIO MOJTyYEHUS 3HAHUN U MPUMEHEHUS UX B PEeanlbHOM XMU3HMU
ONS pelleHns NpakTUYeCcKnx 3aaad.

B CBA3M C 3TUM MpU U3yUeHUU NpeamMeTa «XuMmnsa» JOMUHUPYoLLee 3HaYeHne an06peTa}0T
Takmne uenn n 3agadun, Kak:

aganTaumsa obyyarolnxcsa K yCI0BUSAM AMHAaMUYHO pasBuBalollerocs Mmpa, GopMnMpoBaHme
WHTENNEKTYaNbHO Pa3BUTON JIMYHOCTU, FOTOBOM K CAMOOBpPa30BaHNIO, COTPYAHUYECTBY,
CaMOCTOATENILHOMY MPUHATUIO FPAMOTHbIX PELIEHUN B KOHKPETHbIX XU3HEHHbIX CUTYaUnaX,
CBSA3aHHbIX C BEWECTBAMU U UX NPUMEHEHUEM;

dopMMpoBaHMe y 06y4UatoLMXCs KtoUYeBbIX HaBbIKOB (KTHOUYEBbLIX KOMMAETEHLMI), UMEIOLLNX
YHMBepcanbHOe 3HaYeHNE AN pa3/IMYHbIX BUAOB AEATENbHOCTU: peleHus npobnem,
rnowucka, aHanmsa u obpaboTkn nMHdopMaLmn, HeEO6XOAUMBIX ANs MPUOBpEeTEHMS OMnbITa
OEATENbHOCTU, KOTOpas 3aHMMAET BaXXHOE MECTO B MO3HAHUM XMMUK, @ TakXe AN OLUEHKN C
no3uumMin sKkonornyeckomn 6e3o0nacHOCTN XapakKTepa BAUSHUSA BELWECTB U XMMUYECKNX
NMpoLEeccoB Ha OpraHW3M YesioBEKA U NMPUPOAHYIO Cpeay;

pa3BUTME NO3HABATESIbHbIX MHTEPECOB, NHTENIEKTYaNbHbIX M1 TBOPYECKUX CMOCOBHOCTEN
obyyatomnxcs: cnocobHOCTM CaMOCTOSATENIbHO NpMobpeTaTb HOBblE 3HAHUS MO XUMUN B
COOTBETCTBUW C XXU3HEHHbIMN NOTPEBHOCTAMMU, NCMONb30BaTb COBPEMEHHbIE
MHMOPMaLMOHHbIE TEXHONOMMN AN NOUCKA N aHan3a yu4ebHOM U HayUYHO-MOMyISspHOM
MH(OpMaLUN XMMUYECKOrO COAEPXaHUS;

dhopMnpoBaHMe n pa3BuUTUE Y 0O6YYAOLLMXCS aCCOUMATMBHOMO M JIOrMYECKOro MbIWEHUS,
HabnogaTenbHOCTN, cO6paHHOCTU, aKKypaTHOCTM, KOTOpble 0COBeHHO HeobxoanMsbl, B
YaCTHOCTU, NpPU NJAHMPOBAHMUN N NPOBEAEHNN XMMUYECKOrO 3KCNEPUMEHTA;

BOCMUTaHME Yy 06ydaloLMXCa YO AEHHOCTU B N'YMaHUCTUYECKON HanpaBfeHHOCTU XUMUN, eé
Ba)XXHOI PO/ B peleHnm rnobanbHbiX Npob6aeM paumoHanbHOro0 NpUpPOAONob30BaHMS,
NMOMOJIHEHWUS SHEPreTUUYECKNX PECYPCOB U COXPaHEHUS NPUPOAHOIr0 paBHOBECUSI, OCO3HAHUS
Heo6x0aMMOCTN 6EepeXHOro OTHOLIEHUS K MPUPOAE U CBOEMY 3[40POBbI0, @ TaKXe
NpPUOBPETEHMS OMbITa UCMO/Ib30BaHMSA NOJTyUYEHHbIX 3HAHWUI AN NPUHATUSA FPaMOTHbIX
peLleHNt B CUTyaLMSIX, CBA3@HHbIX C XMMUYECKUMU SIBJIEHUSIMM.

B yuyebHOM nnaHe cpeaHero obuero obpasoBaHus npeamer «XuMmsa» 6a3oBoro ypoBHS
BXOAUT B COCTaB npeaMeTHom obnactn «EctecTBeHHO-Hay4uHble NpeaMeTbl».



O6bLwee 4ncno Yacos, OTBEAEHHbIX ANS U3YUYEHUS XMMKUK, Ha 6a30BOM YpOBHE cpeaHero
obuwero obpasoBaHus, coctasnseT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegent), B 11
knacce - 34 vaca (1 4yac B Hegento).

COAEP)XXAHUWE OBYYEHUSA

10 KJ1IACC

OPIrAHNYECKASA XNMuUsa

TeopeTuyeckme OCHOBbI OpraHM'-leCKOﬁ XMnMnMmn

MpeaMeT opraHMyYeckoi XMMUKN: €€ BO3HUKHOBEHWE, Pa3BUTUE U 3HAUYEHME B MOJTyUYEHUMN
HOBbIX BELLECTB U MaTepunanos. Teopns CTPOEHUS OPraHUYECKUX COeANHEHUI A. M.
ByTnepoBa, eé oCHOBHbIE NoSIoXeHUsA. CTPYKTYpPHble (hOpMy/ibl OpraHUYEeCKMUX BELLECTB.
FoMonoruns, nsomepus. XMMMYeckas CBSA3b B OPraHUYECKnX COeAUHEHUAX — OAMHAPHbIE U
KpaTHble CBA3MU.

MpeactaBneHmne o knaccudukaumm opraHMYeckux BellecTB. HoMeHkNnaTypa opraHU4eckmnx
coeanHeHnn (cmcteMaTnyeckas) n TpuBmasbHble Ha3BaHUS BaXHENLWINX NpeacTaBUTeNemn
KJ1aCCOB OpraHMYecKMX BELLECTB.

DKCNepMMeHTaNbHble METOAbI U3YYEHUS BELLECTB M UX NPeBpPaLLEHNA: O3HAaKOMIEHWe C
obpasuamMm opraHmyecKmnx BELECTB U MaTepuasiaMm Ha UX OCHOBE, MOAENMPOBAHME MOJIEKY
OpraHn4yecKmx BeLecTs, HabnaeHne n onMcaHme A4eMOHCTPALMOHHbBIX OMbITOB MO
npeBpaLLeHN0 OpraHMYEeCcKMX BeLeCcTB Npu HarpeBaHuun (NnasneHne, obyrnneaHme m
ropeHue).

Yrnesopaopopabl

AJIKaHbl: COCTaB U CTPOEHME, FOMONIOrNYecknin paa. MeTaH M aTaH — nNpocTeine
NnpeacTaBUTENM alkaHOB: (U3NUYECKME N XMMUYECKME CBOMCTBA (peaKkuumn 3aMeLLeHNs U
ropeHuns), HaxoXxaeHue B Npupoae, NolyuyeHne n npuMeHeHue.

AJIKEHbI: COCTaB U CTPOEHME, FOMOSIOrNYECKUn psad. DTUNEH U NPONUIeH — NpocTenllne
npeacTaBUTENM aIKEHOB: (U3NUYECKME N XMMUYECKME CBOMCTBA (peakumnn ruapupoBaHmns,
rasioreHMpoBaHUsA, rMapaTaunmn, OKUCIEHNS U NONMMEpPU3aLMNM), NONYUYEHUE N MPUMEHEHMUE.

AnkagueHsbl: 6ytaanen-1,3 n metunbytagmeH-1,3: cTpoeHne, BaXHeNWmne XxmmMmmdeckmne
cBoncTBa (peakuus nonmMmepusaumm). NonyvyeHne CUHTETUUYECKOro KayvyKa U pe3uHbl.

ANKWNHbBI: COCTaB U 0COHBEHHOCTN CTPOEHMS, FOMOJSIOrMYECKU psag. ALETUNEH — MPOCTENLLNNA
npeacTaBUTENb aJIKMHOB: COCTaB, CTPOEHNE, PU3NYECKNE N XMMUYECKME CBONCTBA (peakunm
rMapupoBaHus, rasloreHMpoBaHus, rmapaTaunmn, ropeHuns), Nosy4YeHne n NpMMeHeHme.

ApeHbl. beH3on: cocTas, CTpoeHne, pmnsmdeckmne n XxmMMmnyeckme cBoncTea (peakumm
ranoreHNpoBaHMsa U HATPOBaHMSA), NONyYeHNe N NpuMeHeHune. Tosyon: CocTaB, CTpOeHue,
dunsnyeckme n xmummyeckme CBOMCTBa (peakuumn ranoreHMpoBaHms 1 HUTPOBaHUS),
nosyyeHue n npuMeHeHne. TOKCMYHOCTb apeHoB. MeHeTM4ecKas CBS3b Mexay
yrnesoaopoaaMm, NnpMHaanexawmmm K pasiMyHbIiM KiiaccamM.



MpupoaHble NCTOYHMKM YrieBoaopoaoB. MpupoaHbIl ra3 v nonyTHble HedTSAHbIe rasbl.
HedTb n eé nponcxoxaeHne. Cnocobbl nepepaboTkn HE@TU: NMeEpPEroHKa, KPeEKMHI
(TepMuMYyecknii, KaTtannTuyeckmin), nuponus. NMpoaykTbl nepepaboTkn HedTH, X NpUMeHeHne
B MPOMbILWNEHHOCTN U B 6bITY. KaMeHHbIM yrosib U NpoayKTbl ero nepepaboTku.

DKCMNepUMeHTallbHble METOAbI U3YUYEHUS BELLECTB U UX NPEBPALLEHUNA: O3HAKOMJIEHUNE C
o6pasuaMm NaacTMacc, KayyykoB U pe3nHbl, Konnekunm «HedTb» 1 «Yronb»,
MOZIENTMPOBAHME MOJIEKYS YITIEBOIOPO/IOB U Fa/loreHONPOU3BOAHbIX,

npoBeAeHne NpaKTUIYeckon paboThbl: NMoSydYeHMe 3TUNEHA N U3YUYEHNE ero CBOMCTB.

PacuéTtHble 3agauu.

BbluMCNeHMs No YpaBHEHMIO XMMUUYECKON peakumn (Macchl, 06bEMa, KOMYECTBa NCXOAHOIO
BELLECTBa UM NPOAYKTa peakumnmn no U3BECTHbIM Macce, 06bEMY, KONMMYECTBY OAHOMO U3
NCXOAHbIX BELIECTB UIN MPOAYKTOB peakuum).

Kucnopopacoaep>xawme opraHu4eckne coeguHeHus

MpeaenbHble 0AHOATOMHbIE CMNPTLI. MeTaHoM U 3TaHOJ: CTpPoeHue, husndeckue un
XUMUYEcKmne CBOMCTBa (peakunn C akTUBHbIMW MeTanNaMn, raJoreHoBoaopoaaMn, ropeHune),
npuMmeHeHne. BoaopoaHble CBA3M MexAay MofeKysaMu cnuptos. JencTBme MeTaHona u
3TaHoJ1a Ha OpraHM3M YenoBeka.

MHOroaToMHblE CMUPTbI. DTUNEHIINKONb U FMULEPUH: CTPOeHUEe, MdU3NUYECcKUe U XuMmmyeckune
cBoMcTBa (B3aMMoAelCcTBME CO LLeI0OYHbIMM MeTannaMum, KadecTBeHHas peakumsa Ha
MHOroaTOMHble CnnpThl). JleicTBME Ha OpraHM3M yenoBeka. [IpUMeHeHne rnuepuHa u
3TUNEHTNNKONSA.,

®deHOoN: CTpoeHne Monekybl, GUanyeckme n XmMMnyeckme CBomcTea. TOKCMYHOCTb dpeHona.
MpuMmeHeHne deHona.

Anbaernabl U KeToHbl. DopManbaerua, auetanbierna: ctpoeHmne, hUsnYeckmue n XMMmMYeckmne
CBOICTBa (peakLMn OKUC/IEHNSA N BOCCTAHOBIEHUSA, KQYECTBEHHbIE peaKLUMn), NosyYeHne n
npuMeHeHwue,

OAHOOCHOBHbIE npeaesnbHble KapboHOBblE KNCNOTbl. MypaBbMHAsA U YKCyCHasi KUCAOTbI:
CTpoeHune, dbusndeckmne n xXmmmyeckmne ceoictea (CBOMCTBa, obLime ans Knacca KMCnoT,
peakums atepudunkaunm), nonydyeHmne n npumeHeHmne. CreapnHoBasi U 0NIEMHOBAS KNCAOThI
KaK npeAcTaBUTENN BbICLUMX KapbOHOBLIX KMUCMOT. Mbina Kak Conu BbICWINUX KapbOHOBbIX
KMCNOT, UX MotoLLLee AENCTBUE.

CnoxHble aunpbl Kak Npou3BoAHble KAPOOHOBbLIX KUCAOT. MMAPOAN3 CAOXHbIX 3UPOB.
XKupbl. Tnaponuns xmpos. NpuMeHeHne XnUpoB. bruonornyeckas posb XUpPOB.

Yrnesogbl: COCTaB, Knaccudukaums yrnesonos (MOHO-, AN- U noancaxapuabl). Fnoko3a -
MpOCTENLLNI MOHOCaxapua: 0CO6EHHOCTU CTPOEHUS MONIEKYIbI, PU3NYECKNE N XMMUYECKNE
ceBoncTtea (B3ammogencreme c rmgpokcnaom mean(Il), okmcneHme aMmMmayHbiM pacTBOPOM
okcmpaa cepebpa(l), BocctaHOBNEHUE, BpOXXEHME TIOKO3bI), HAXOXAEHNE B NMpUpoae,
npuMeHeHune, buonornyeckas posnb. PoTocnHTes. PpyKTO3a KaK M30MEP THOKO3bI.

Kpaxman u uennonosa Kak npupoaHbie nonmMmepsl. CTpoeHMe KpaxMmana W Lesnstono3bl.
dunsmyeckne n XxmmMmmyeckmne CBOMCTBa kpaxmana (rmaponms, KadecTBeHHas peakums C
noaom).

DKCnepuMeHTanbHble METOAblI U3YYEHUS BELECTB M UX NpeBpaLleHnini: npoBeaeHne,
HabnoaeHne n onncaHme AeMOHCTPALMOHHbBIX OMbITOB: FrOpeHne CNMPTOB, KayeCTBEeHHble
peakuMn 0g4HOATOMHbIX CMUPTOB (OKMCNeHMe aTaHona okenaom megm(Il)), MHOroaTOMHbIX



cnuMpToB (B3aMMoAencTBue ramuepunHa ¢ ruapokcnaom meam(Il)), anbaernaos (OKncneHme
aMMMaYHbIM pacTBopoM okcuaa cepebpa(l) n rmgpokcmaom mean(ll), Bsammogeincreme
KpaxMmasna C MoAoM), NpoBeAieHne npakTuyeckor paboTbl: CBOMCTBA pacTBoOpa yKCYCHOM
KMUCNOTbI.

PacuéTtHble 3agaun.

BbluMCNeHMS MO YPaBHEHMIO XMMUYECKON peakumn (Macchl, 06bEMa, KOTMYeCcTBa NCXOAHOIO
BELLECTBa UM NPOAYKTa peakumnmn no U3BECTHbIM Macce, 06bEMY, KONMMYECTBY OAHOMO U3
NCXOAHbIX BELIECTB U/IN MPOAYKTOB peakLmm).

A30TCoaepKalumMe opraHuyeckme CoeanHeHus.

AMMHOKUCOTbI Kak aM(poTepHbie opraHuyeckue coeanHeHnsa. OUanyeckme n xmMmmdeckme
CBOMCTBA aMUHOKMCNOT (Ha NnpuMepe ruuunHa). buonornyeckoe 3HadyeHMe aMMHOKUCIIOT.
MenTnasbl.

Benku kak NpupofiHble BbICOKOMONEKYNSAPHbIE COeanHEeHUs. [epBMUYHas, BTOpMYHas u
TPeTUYHasa CTpYKTypa 6enKkoB. XMMUYECKNE CBOMCTBA 6€NKOB: rMAponun3, IeHaTypaums,
KauyeCcTBEHHbIE peakLnn Ha BENKU.

DKCnepuMeHTaNnbHble METOAbI M3YUYEHUS BELLECTB U UX NpeBpaLleHnin: HabnoaeHne v
onncaHne AEMOHCTPALUMOHHbIX OMbITOB: AeHaTypauns 6e1KoB Npu HarpeBaHuM, LUBETHbIE
peakumn 6enkos.

BbicOKkOMoONneKynsipHblie coeguHeHuns

OCHOBHbIE MOHATUA XMMUWN BbICOKOMOJIEKYIAPHbLIX COEANHEHUIA: MOHOMED, MONNMEp,
CTPYKTYPHOE 3BEHO, CTEMEHb NOJIMMEPU3ALINKN, CPEAHAS MOSIEKYNApHasa Macca. OCHOBHble
METOAbl CUHTE3a BbICOKOMONEKY/IAPHbBIX COEAUHEHNI — NOSIMMEPU3ALINA U NMONUKOHAEHCALMS.

DKCrnepuMeHTaNbHble METOAbI U3YUYEHUS BELLECTB N UX MPEeBPALLEHMIA: 03HAKOM/IEHUE C
obpasuamMm NpUpPOAHbIX U UCKYCCTBEHHbIX BOMTOKOH, MJ1acTMacc, Kay4dyKoB.

MexxnpeaMeTHble CBA3M.

Peanunsaumsa MexnpeaMeTHbIX CBA3EN NMpuU U3YUYEHUN opraHmMyeckoi xmmMmmn B 10 knacce
OCYLLEeCTBNSAETCA Yepe3 UCMOoSb30BaHUE KaK 06LNX eCTECTBEHHO-HAYUYHbIX MOHATUI, TaK U
MOHATUIA, ABNAIOWMXCA CUCTEMHBIMU ANSA OTAENbHbLIX NPeAMEeTOB eCTeCTBEHHO-Hay4YHOro
uMKna.

Ob6LwKne ecTeCTBEHHO-HaY4YHbIE MOHATUA: ABMIEHUE, HAaYYHbIN DaKT, rMNoTe3a, 3akoH, Teopus,
aHanun3, cMHTe3, Knaccudunkaumns, NeEpUOANYHOCTb, HabntoaeHne, N3MepeHne, 3KCNEPUMEHT,
MoAenMpoBaHue.

®du3mnka: MaTepusi, SHeprus, Macca, aToM, 3/IEKTPOH, MONeKy/la, SHEPreTUUYECKUIA YPOBEHD,
BELLECTBO, TeNo, 06bEM, arperaTHoe COCTOsIHME BelecTBa, pm3nyeckme BenYnHbI 1
eaVHULbI X U3MEpPEHMS.

Bbuonorusa: knetka, opraHmsm, buocdepa, ob6MeH BewecTs B opraHnsme, GOTOCUHTES,
6uonornyeckn akTMBHbIE BelecTBa (6enkn, yrnesoabl, Xupbl, GEpMEHTHI).

Feorpacdusa: MUHepanbl, ropHble NOPOoAbl, NONEe3HblE NCKOMAEMbIE, TOMIMBO, PECYPChI.

TexHonormsa: nuuweBble NMPOoAYKTbl, OCHOBbI PaLUMOHANIbHOrO NUTaHUSA, MOKLLKME CpeacTBa,
NeKapCTBEHHbIE N KOCMETUYECKHME NpeNnapaTbl, MaTepuasibl U3 NCKYCCTBEHHbLIX U
CUHTETUYHECKNX BOJTIOKOH.



11 KJ1IACC

OBLWAA N HEOPTAHUYECKASA XNUMUA

TeopeTnyeckme OCHOBbl XMMUU

XUMUYECKUI 31EMEHT. ATOM. SApo aToMa, U30ToMbl. DNIEKTPOHHAs 060n04Ka.
DHepreTnyeckue ypoBHU, NoaypoBHU. ATOMHble opbuTanu, s-, p-, d- 3N1EMeHTHI.
OcobeHHOCTKN pacnpenesnieHns 3NeKTPOHOB No opbuTansM B aTOMax 3/1EMEHTOB MEpPBbIX
yeTbIpéX NepuoaoB. INEKTPOHHAsA KOHMUrypaLns aToMOB.

Mepuoamyeckmii 3aKoH n NMepuognyeckas CUCTEMa XMMUYECKMX 3nieMeHToB . U.
MeHpeneesa. CBSA3b NEpMOANYECKOro 3akoHa M [Nepnoanyeckon CUCTEMbl XMMUYECKUX
anemeHTOoB [1. . MeHaoeneeBa c coBpeMeHHOM TEOPUEN CTPOEHMS aTOMOB. 3aKOHOMEPHOCTH
N3MEHEHUS CBOMCTB XMMNYECKNX S/IEMEHTOB N 06pa3yeMbIX UMU MNPOCTbIX U CNOXHbIX
BeLlecTB No rpynnamM u nepuogamM. 3HavyeHne nepmoanyeckoro 3akoHa B pasBuUTUM HayKMU.

CTpoeHue BellecTBa. XMMMUYeckas cBs3b. Buabl xuMmnyeckon cBa3n (KoBasieHTHas
HernonsipHas u nonsipHasi, NOHHas, MeTanandyeckas). MexaHu3Mbl 06pa3oBaHMA KOBANEHTHOM
XnMmnyeckom ces3m (06MeHHbIN U AOHOPHO-AKLUENTOPHbIN). BogopoaHas cBA3b. BaneHTHOCTb.
dnekTpooTpuuaTenbHOCTb. CTeneHb okUcNeHus. NoHbl: KaTUOHbI N @HUOHBI.

BellecTBa MONEKYNSIPHOro N HEMOJIEKYJIAPHOIO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. TUMNbl KPUCTA/VTMYECKMX PELLETOK. 3aBMCUMOCTb CBOMCTBA BELLECTB OT TMNa
KPUCTanIM4yeCcKon peLuéTku.

MoHsATUE 0 ANCNEPCHbIX cucTeMax. ICTUHHbIE U KONIJTIOMAHbIE pacTBoOpbl. MaccoBas aons
BellecTBa B pacTBope.

Knaccudukauma HeopraHM4yecknx coeamHeHnin. HoMmeHknaTypa HeopraHM4yeckmnx BeLLEecTB.
FeHeTMYecKasa CBA3b HEOPraHMYECKMX BELLECTB, NMPUHAANEXaLUMX K pPa3fMyHbIM KlaccaM.

XuMmnyeckas peakums. Knaccudpukaums XMMnMYeckux peakumim B HEOpraHMYeckom m
OpraHMyecKor XMMnM. 3aKOH COXpaHEHUSA MacChbl BEWECTB, 3aKOH COXPaHEHMUS U
npeBpaLleHNs SHEPTNUM NPU XUMUYECKUX peaKkLmsX.

CKOpOCTb peaKkumn, eé 3aBUCUMOCTb OT pa3/inyHbiX pakTopoB. ObpaTuMbie peakLuu.
Xnmmnyeckoe pasHoBecme. PakTopbl, BAUSIOWME HA COCTOSHNE XMMMYECKOro paBHOBECHSI.
MpuHumMn Jle WaTtenbe.

dnekTponuTuyeckasa auccoumaumns. CunbHble n crabble anekTponuTbl. Cpeaa BOAHbIX
pacTBOPOB BELWECTB: KUCNas, HEWTpanbHas, LWeoYHas.

OKMNCNNTENbHO-BOCCTAHOBUTENbHbIE peaKkunn.

DKCnepuMeHTanbHble METOAbI M3YUYEHUS BELLECTB M X NpeBpaLlleHnii: AeMOHCTpaunsa Tabnuu
«Mepuognyeckas cmcrema xmmmyeckmx anemMeHTos [1. 1. Mengeneesa», nsyvyeHue moaenemn
KpUCTaNIM4YecKmnx peléTok, HabnwaeHme n onmcaHne AEMOHCTPAUMOHHBIX M 1abopaTopHbIX
onbITOB (pasfioXeHne nepokcnaa BoAOpoAa B NPUCYTCTBUM KaTanumsaTopa, onpeaesneHme
cpelbl pacTBOPOB BELLECTB C NOMOLLbLK YHMBEPCASIbHOIo UHAMKATOpa, peakumm MOHHOro



obmeHa), npoBeaeHne npakTUyeckom paboTbl «BansHmne pasnnyHbix GakTOpoB Ha CKOPOCTb
XUMUYECKON peaKkLmm>».

PacuéTtHble 3agaun.

PacuyéTbl N0 ypaBHEHUSAM XMMUYECKUX peaKu,vuZ, B TOM 4YncCne TepMOXUMUYECKNE pacyéThl,
paCl-IéTbI C UCNOJIb30OBaHUEM MOHATUA «MaCCoBasd A0J14 BELWLECTBA>.

HeopraHunuyeckas xmMmusa

HemeTannsbl. MonoxeHne HeMeTan 0B B [epruoanNYECcKoit CUCTEME XMMUYECKNX INEMEHTOB M.
N. MeHoeneeBa M 0CO6EHHOCTU CTPOEHUS aTOMOB. dM3MYecKne CBoOMCTBa HEMETA/IOB.
AnnoTtponus HeMeTanoB (Ha NpuMepe Kucnopoaa, cepbl, docdopa n yrnepoaa).

XnMmnyeckmne CBOICTBa BaXHeNMLLIUX HeEMeTannoB (ranoreHoB, cepbl, a3oTta, docdopa,
yrnepoja u KpeMHUs1) U UX coeaMHEHM (OKCMAO0B, KUCNOPOACOAEPXKALLMX KUCIOT,
BOAOPOAHbIX COeAUHEHUN).

MpuMmeHeHne BaXHEWNLWIMX HEMETANIO0B N UX COEANHEHUIA.

MeTannsbl. MonoxeHne MeTannoB B [lepuoanyeckor cuctemMe XxmMMnyecknx anemMenTos . U.
MeHaeneeBa. OCOBEHHOCTU CTPOEHUS SNEKTPOHHbIX 060/104eEK aTOMOB MeTannoB. Obuiue
dun3mnueckme ceorictea MeTannoB. CniiaBbl METANIOB. DNEKTPOXMMUYECKUIN psf, HANPSHKEHUN
MeTaNnoB.

XUMMyeckme CBOMCTBA BaXXHENLWNX MeTanAoB (HaTpuUn, Kanum, Kanbunin, MarHni, antoMMHNR,
LMHK, XpOM, Xeneso, Meab) U UX coeguHEHUN.

O6wwme cnocobbl NonyyYeHust MeTannoB. MpMMeHeHMe MeTansioB B 6bITy N TEXHUKE.

DKCnepuMeHTaNnbHble METOAbI U3YYEHUS BELLECTB M UX NMPeBPALLEHU: N3yYeHne KOoneKumm
«MeTannbl 1 cnnaebl», 06pa3LOB HEMETANJIOB, PELUEHNE SKCNepUMEHTaNbHbIX 3aj4au,
HabnaeHne n onnucaHne AEMOHCTPALMOHHBLIX U N1abopaTOpHbIX OMbITOB (B3anMoAencTBMe
rMapoKcuaa antoMmMHUS C pacTBOPaMm KUCOT U LeoYein, KavyeCTBEHHbIE peakumn Ha
KaTUOHbI MEeTansaos).

PacuéTtHble 3agaun.

PacuéTbl Macchl BelwecTtBa nnm o6bEmMa razoB No U3BECTHOMY KOJIMYECTBY BELLLECTBA, Macce
nnn o6bEMy OAHOIO U3 YYaCTBYIOLLUMX B PeaKLUUM BELLECTB, pacyéTbl Maccbl (06bEMa,
KONnM4yecTBa BelwecTtBa) NpoayKTOB peakunm, eciim o4HO 13 BELLECTB MMeeT NpuMecu.

XMMUA N XKU3HDb

Ponb xuMum B obecrneyeHnmn sKoA0rM4eckom, sHepreTM4yeckom 1 nmwesomn 6e3onacHoCTy,
pa3BUTUM MeanUUHbI. [TOHATUE O HayYHbIX MeToAax MO3HaHMS BELLECTB U XMMUYECKUX
peakuunn.

MpeacTaBneHns 06 06LWMX Hay4YHbIX MPUHLUMMNAX MPOMbILLIEHHOIO MOyYEeHUS BaXXHENLWNX
BELLECTB.

YenoBek B MMpe BELLECTB M MaTEPUANOB: BaXHeWLIMEe CTpOUTENbHbIE MaTepuansi,
KOHCTPYKUMOHHbIE MaTepuasbl, Kpacku, CTEKSI0, KepaMuKa, MaTepuasbl ANs 3NEKTPOHUKH,
HaHoOMaTepuasbl, OpraHMYeckne u MMHepasbHble yaobpeHus.

XnMns 1 340pOBbE YesioBEKA: NMpaBusia UCMob30BaHUS NEeKapCTBEHHbIX Mpenapartos,
npasuna 6e3onacHOro NCnoJsib30BaHUA NpenapaTtoB 6bLITOBON XMMUM B MOBCEAHEBHOM XU3HMN.



Mexn peaAMETHbIE CBA3WN.

Peanunsaums MexnpeaMeTHbIX CBS3EN MpU U3YyUYEeHMN 06LIEN N HEOPraHMYecKoli XxumMmnm B 11
KJlacce OCYLLECTBNSAETCS Yepes3 MCMNOoMb30BaHNE KakK 0BLINX €CTECTBEHHO-HAYUHbIX MOHATUN,
Tak W NOHATUI, ABNAIOLMNXCA CUCTEMHBIMU AN OTAE/bHbIX NPEAMETOB €CTECTBEHHO-
HaY4HOro uuMKna.

Ob6lne ecTecTBEHHO-HaYUHble MOHATUS: HayuHbIli daKT, rMnoTesa, 3akoH, TEOPUS, aHanus,
CUHTE3, KNnaccubukauus, NepMoANUYHOCTb, HabnaeHNE, SKCNEPUMEHT, MOAENNPOBaAHME,
N3MepeHune, sIBNeHKe.

du3mKa: Matepusa, sHeprus, Macca, aToM, 3N1eKTPOH, NPOTOH, HENTPOH, NOH, N30TOMN,
pPaAVvoaKTUBHOCTb, MOJIEKYSlA, SHEPreTUUYECKUN YPOBEHb, BELLECTBO, TeNo, 06bEM,
arperaTHoOe COCTOsIHME BelllecTBa, pusnveckne BesIMUnHbl U eUHULbI UX U3MEPEHUS,
CKOpPOCTb.

Buonorusa: knetka, opraHuaM, aKocucTema, 6uoctepa, Makpo- U MUKPOS/IEMEHTI,
BUTAMWHbI, 0BMEH BELLLECTB B OpPraHn3Me.

Feorpad)ml: MUHEpPanbl, FOPHblIE NOPOAbI, NONE3HbIE NCKOMAEMbIE, TOMNJINBO, PECYPChI.

TexHonornsa: xmMu4yeckas rnpoMbILLIIEHHOCTb, MeTaNIyprud, Npon3BoACTBO CTPOUTENbHbIX
MaTepunanos, CEeNbCKOXO03SMCTBEHHOE npomn3soacTtBo, nmuieBasa NpoMbILLNIEHHOCTDb,
CbapMaLl,eBTM‘-IeCKaFI MPOMbIWNEHHOCTb, MPON3BOACTBO KOCMETUYECKNX NMpEenapaTtos,
npon3BoACTBO KOHCTPYKUMNOHHbLIX MaTePmManoB, 3JIEKTPOHHAA NMpPOMbILLNIEHHOCTb,
HaHOTEXHO/10I1N.

NMNAHUPYEMDIE PE3YJIbTATbl OCBOEHUA NPOrPAMMbI MO XMMNN HA BA3OBOM
YPOBHE CPEAHEIO OBLUEINO OBPA3OBAHMA

JINYHOCTHDIE PE3YJ/1bTATDI

OIrOC COO ycraHaBnuBaet TpeboBaHUA K pe3ysibTaTaM O0CBOEHUS 00y4YaroLWMMMNCS NMPOrpamMm
cpeaHero obuwero ob6pasoBaHnsa (IMYHOCTHbIM, METANpPeaMETHbIM U NpeaAMeTHbIM). Hay4dHo-
METOAMYECKO OCHOBOW AN pa3paboTKu niaaHUpyeMbIX pe3yibTaTOB OCBOEHUSA NMPOrpaMm
cpegHero obuwero obpasoBaHus SABASIETCS CUCTEMHO-AEATENBbHOCTHbLIA NOAX0A4,.

B coOTBETCTBMWN C CUCTEMHO-AEATENILHOCTHBLIM NMOAXOAO0M B CTPYKTYpPE IMUYHOCTHbIX
pe3ynbTaToB OCBOEHUS npeaMeTa «XMMUa» Ha YpoBHe cpeaHero obuiero o6pasoBaHus
BblAeNeHbl ceaylolmne cocTaBngowme:

0CO3HaHme 0byyarLWmMMNCcs pOCCUNCKON rpaxxAaHCKON UAEHTUYHOCTU — FOTOBHOCTU K
CaMOpa3BUTUIO, CAMOCTOATENIbHOCTU U CaMOONpeaeseHmto;

Hann4yme MoTuBaumn K 06yqumo;

LesieHanpaBfeHHOE pa3BUTME BHYTPEHHUX ybexxaeHn IMYHOCTM Ha OCHOBE KtoUeBbIX
LLeHHOCTEeN N NCTOPMYECKNX Tpaanunii 6a3oBON HAYKN XUMUN;



FOTOBHOCTb M CNOCOBHOCTb 06y4YaroLmMXCcsl pyKOBOACTBOBATLCS B CBOEN AEATENBLHOCTH
LLEHHOCTHO-CMbICNIOBbLIMM YCTaHOBKaMM, MPUCYLLMMN LLENOCTHON CUCTEME XMMUYECKOTO
obpaszoBaHus;

Haan4dme npaBoCoO3HaHUA 3KOJIOrNMYeCcKom KYNbTYypbl U CNocobHOCTM CTaBUTb Lenu 1 CTpOUTb
XWU3HEHHbIE MJ1aHbl.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHUA npeaMeTa «XUMUsa» AOCTUralOTCA B €AUHCTBE y‘-I66HOl7I n
BOCMNMTATE/IbHOW AEATENbHOCTU B COOTBETCTBUU C ryMaHNCTn4eCKnmMn, COUnNOKYbTYPHbIMU,
AYXOBHO-HPaBCTBEHHbIMU LEHHOCTAMUN U naeaiaMn pOCCVIVICKOFO rpa>xaaHCkKoro 06LLI,€CTBa,
NMPUHATbIMU B obwecTBe HOpMaMKn U npaBuniaMn noBeaeHuA, CI'IOCO6CTBYFOLLI,VIMM npoueccam
CaMOono3HaHunAa, CaMopa3BuUTUA U HPAaBCTBEHHOIO CTaHOBJTIEHUA TMYHOCTU o6yqarou_w1xc;1.

JINYHOCTHbIe pe3ybTaTbl OCBOEHUS NpeaMeTa «XUMnUsa» oTpaxaroT C(bOpMMpOBaHHOCTb
onbiTa No3HaBaTeNbHON U I'IpaKTM‘-IeCKOﬁ DEATENIbHOCTH o6yt4arou_w1xc;| no peannsauunun
NMPUHATLIX B obuwecTtBe ueHHOCTem, B TOM 4unucne B 4acCrtu:

1) rpa>kAaHCKOro BOCNUTaHUA:

OCO3HaHMA 06yYaloLWMMNCA CBOMX KOHCTUTYLMOHHbIX NpaB U 0683aHHOCTEN, YBaXeHUS K
3aKOHY W NpaBonopsiaKy;

npeacTaBNeHNsa 0 CoLUManbHbIX HOPMax U NMpaBMaax MeXINYHOCTHbIX OTHOLLEHWNI B
KONNEeKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOWN AEATENBHOCTU NPU CO3AaHMN YUEBHbIX NMPOEKTOB,
peLleHNN YUYeBHbIX 1 No3HaBaTEe bHbIX 334a4, BbIMOJIHEHUM XUMUYECKUX SKCMEPUMEHTOB;

CNoCO6HOCTM MOHMMAaTh U NMPUHUMATb MOTUBbLI, HAMEPEHUS, JIOTUKY U apryMeHTbl ApYyrux npu
aHanmse pasfinyHbIX BUAOB YUYEBHOI AeATENbHOCTH;

2) NaTpUMOTNYECKOro BOCNUTAHUA:
LLEHHOCTHOrO OTHOLUEHNSA K UCTOPUYECKOMY M Hay4YHOMY Hac/eamio oTe4eCTBEHHON XUMUK;

YBaXXeHUs K NpoLeccy TBOpYecTBa B 06/1aCTU TEOPUM M NMPAKTUUYECKOrO NPUMEHEHUS XUMUMU,
OCO3HaHUA TOro, YTO AOCTMXKEHUSA HAYKWN €CTb Pe3ynbTaT ASIUTENbHbIX HAabMoAEHN,
KPOMOT/NIUBbIX 3KCNEepUMEHTasIbHbIX MONCKOB, MOCTOAHHOIO TPyAa YUYEHbIX U MPaKTUKOB;

MHTepeca 1 No3HaBaTesIbHbIX MOTUBOB B MOJIyYEHUN U MOCAEAYIOWEM aHannse nHpopmaunm
O nNepeaoBbliX AOCTUXKEHUAX COBpeMeHHOVI OTEeYEeCTBEHHOMN XUMUK;

3) AYXOBHO-HPaABCTBEHHOro BOCNUTAHUA:
HPaBCTBEHHOIO CO3HAaHMUS, 3TUYECKOro NMoBeAEeHUS ;

CrMoCO6HOCTU OLEHMBATb CUTYaUMKN, CBA3AHHbIE C XMMUUYECKUMU SBJTIEHUSMU, U MPUHUMATb
OCO3HaHHblE pelleHUs, OPUEHTUPYSACb HA MOPasIbHO-HPABCTBEHHbIE HOPMbl U LLIEHHOCTU;

rOTOBHOCTW OLleHMBaTb CBOE noseAeHmne 1 NoCTyrnknm CBOMX TOBapMU.lEVI C No3nymni
HPaBCTBEHHbLIX U NMPaBOBbIX HOPM N OCO3HaHWUE rnocneacTtBum aTnx MOCTYNKOB,

4) dopMupoBaHNA KYNbTypbl 340POBbS:

NOHMMaHMS LeHHOCTeN 340poBoro n 6esonacHoro obpasa XunsHu, Heob6xoanMocTu
OTBETCTBEHHOro OTHOLWEHUS K COBCTBEHHOMY (PU3NUYECKOMY N NMCUXMYECKOMY 3[40POBbIO;



cobntogeHms npasmn 6esonacHoro obpaweHuns ¢ BewecTtsamm B 6bITy, NOBCEAHEBHOWN XNU3HU
N B TPYAOBOWN AeATENbHOCTU;

NMOHMMaHNA LEHHOCTU NMpaBuU1 UHANBUAYaANbHOIO U KONNTIEKTUBHOIO 6e3onacHoro noeseaeHms
B CUTYaUUAX, yrpoXxXarowmx 340poBbO N XXU3HU mon,eﬁ;

OCO3HAHMA MNOCNEACTBUI U HENPUATUS BPEAHbIX NMPpUBbIYeK (YnoTpebneHus ankorons,
HapKOTUKOB, KYPEHUS);

5) TPpyAOBOIro BOCNUTAHUA:

KOMMYHMKaTMBHOVI KOMMNETEHTHOCTU B yqe6Ho-Mccne,qosaTeanK0171 ODEATENBbHOCTH,
obLecTBeHHO |'|OJ'|e3H0[7I, TBOpHeCKOM n Apyrmx emaax AeATENbHOCTU,

YCTQHOBKM Ha aKTUBHOE YyYacTUE B PeLIEHNN NPaKTUYECKUX 3a4a4u COLManbHOM
HanpaB/ieHHOCTU (B paMKax CBOEro Knacca, LWKofbl);

MHTepeca K MpakTUUYEeCKOMY N3yUYeHWNIo Npodeccuii pasnnyHoro poaa, B TOM YUC/e Ha OCHOBe
NPUMEHEHNS NPeAMETHbIX 3HAHWUIN MO XUMUK;

yBaXeHun4d K Tpyay, nogaMm Tpyaa U pesysibtataM pr,LI,OBOVI AeATENBbHOCTHU,

FOTOBHOCTM K OCO3HaAHHOMY BbI6OpY MHAMBUAYANbHOW TpaekTopun obpasoBaHus, byayulen
npodeccnun 1 peanmsaumm cCO6CTBEHHbIX XM3HEHHbIX MNAHOB C YUYETOM JIMUHOCTHbIX
WHTEpEecoB, CMOCOBHOCTEN K XUMUKN, NHTEPECOB M NoTpebHocTel obulecTsa;

6) 3KO0JIOrM4ecKoro BOCNUTaHuNA:

3KOSIornyecku uenecoobpasHoro OTHOWEHUS K NpMpoae, Kak UCTOYHUKY CYLLECTBOBaHUS
XMU3HU Ha 3emne;

NOHUMaHMSA rNobanbHOro XapakTepa 3KOS0rM4Yecknx Nnpobnem, BANSHUS 3KOHOMUYECKNX
MpoLeccoB Ha COCTOSIHME NMPUPOLHON U CcouManbHOW cpeabl;

OCO3HaHUA HEOB6XOAMMOCTU UCMOMb30BAHUS AOCTUXEHUN XUMUN ANS PELLEHUS BOMPOCOB
paunoHanbHOro NPUpPOAOMNoSb30BaHMS;

aKTUBHOI0 HENPUATUS AENCTBUM, NPUHOCALLMX Bpea OKpYyXKatolen NnpupoaHon cpeae,
YMEHMUS NPOrHo3mpoBaTh HeBNaronpuUsaTHbIE 3KONOrM4Yeckne nocneacTems npeanpuHMMaeMblx
OENCTBMIA 1 NpeaoTBpawaTh MX;

HaAM4nsa pasBUTOrO 3KOSIOFMYECKOrO MbILLIEHUS, SKONOMMYECKOW KYbTypbl, OMnbITa
OEeATENbHOCTU 3KONOrMYEeCcKOn HanpaB/ieHHOCTN, YMEHUSA PYKOBOACTBOBATbLCA UMK B
Mo3HaBaTe/bHON, KOMMYHUKATUBHOM U COLMANIbHOMN NMpaKTUKe, CNOCOOHOCTU U YMEHMUS
aKTMBHO NPOTUMBOCTOATb Maeonornm xemodobun;

7) UEHHOCTU Hay4yHOro No3HaHuNa:

CchOpMMPOBAHHOCTM MUPOBO33PEHUS, COOTBETCTBYIOLLEN0 COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKn N 06LLECTBEHHOW MPaKTUKK;

NMOHUMaHMA crneumdUKM XMMUM Kak HayKn, 0CoO3HaHUS e€ ponu B hopMnpoBaHum
pauUMOHaNbHOr0 HAy4YHOrO MbILI/IEHWUS, CO34AHMM LENOCTHOro NpeacTaBneHns o6
OKpY>KaloLLEM MUpPE KaK O eANHCTBE NPUpPoabl U YenoBeKa, B MO3HAHUN MPUPOAHbIX
3aKOHOMEPHOCTEN U pelleHnn NpobyieM CoXpaHeHUs NPUPOAHOro paBHOBECUS;



ybexxaéHHOCTN B 0COH60M 3HAUYMMOCTU XUMUKN A1 COBPEMEHHOW UMBUIN3aLNN: B eé
rYMaHUCTUYECKOWM HarnpaBAEHHOCTU U BaXHOM posin B CO3AaHUM HOBOM 6a3bl MaTepuanbHOM
KynbTypbl, peweHun rnobanbHbiXx NpobsieM yCTONYMBOro pa3BMTUS YesioBeYecTBa —
CbIpbEBOMN, SHEPreTUYECKONM, NULLLEBON U 3KOSIOrMYeckorn 6e3onacHOCTU, B pa3BUTUN
MeAUUMHbI, 06ecneyeHnn ycnoBuUiA yCrewHoro Tpyaa M 3KoJI0rM4eckn KoOM@pOpPTHOM XU3HU
Ka)aoro yneHa obllecTsa;

eCTeCTBeHHO-HaquOVI rPA@MOTHOCTU. MOHNMaHUNA CYLLHOCTM METOAOB MNMO3HAHUA,
MCNOJIb3YEMbIX B €CTECTBEHHbIX HAayKaxX, CNocobHOCTM Ncnonb3oBaTb nony4yaemblie 3HaHUA
ANS aHanm3a U 06bACHEHUS SBJIEHUIA OKpYy>KawLlero Mmpa n Nponcxoasmnx B HéEM
VI3MeHeHVIVI, YMEHUA AENATb 060CHOBaHHbIE 3aK/IOYEHUS Ha OCHOBE Hay4HbIX CbaKTOB “n
MMEWLLNXCA AaHHbIX C UENbIO NoNy4YeHNA AOCTOBEPHbIX BblIBOAOB,

CNOCOBHOCTN CaMOCTOATE/IbHO UCMOJIb30BaTh XMMUYECKNE 3HaHUSA AN1S peweHns I'IpOﬁJ'IEM B
pe€anbHbIX XU3HEHHbIX CUTYaUUAX,

MHTEPECA K NMNO3HaHUIO N nccnenoBaTesbCKoM AeATENNbHOCTHU,

FOTOBHOCTM M CMOCOBHOCTUN K HenpepbiBHOMY 06pa3oBaHuio n camoobpasoBaHuio, K
AKTMBHOMY MOJTYYEHMIO HOBbIX 3HAHMA MO XMMUM B COOTBETCTBUM C XKU3HEHHbBIMU
notpebHocTaAMU;

MHTepeca K 0COBEHHOCTAM TpyAa B pa3nM4HbIX cdhepax npodeccmMoHasbHON AesTebHOCT!.

METANMPEAMETHbLIE PE3YJIbTATDI

MeTanpeaMeTHble pe3yfibTaTbl 0CBOEHMS y4ebHOro npeaMeTa «XMMUS» Ha YPOBHE CpeaHero
obuwero o6pasoBaHUS BK/IOYAIOT:

3Ha4nMble ans GOpMUPOBaHNS MUPOBO33PEHUS 06YyUaOLWMXCS MEXANCLUMNIINHAPHbIE
(MexnpeaMeTHble) 06LEHayYHble NMOHATUS, OTPaXKatoLne LeIoCTHOCTb HayYYHOW KapTUHbI
MUpa U crneundnky MeToaoB NO3HaHUS, UCMONb3YEMbIX B €CTECTBEHHbLIX Haykax (MaTepus,
BELECTBO, SHEPrus, SsBNeHne, Npouecc, CUCTeEMa, Hay4Hbli akT, NPUHUNM, TMNOTE3a,
3aKOHOMEPHOCTb, 3aK0OH, TeOpUs, uccienoBaHme, HabnogeHUe, U3MEPEHUE, SKCNEPUMEHT U
Apyrue);

YHUBepcasbHble yyebHble AeicTBUSA (No3HaBaTENbHbIE, KOMMYHUKATUBHbIE, PETYNSTUBHbIE),
obecneymBatoLlme popmMmmpoBaHne GyHKLNOHANIbHOW PaMOTHOCTU U COLIMANbHOM
KoMMneTeHUMn obyyatowmxcs;

CNOCOBHOCTb 06yYarLLNXCS MCMONb30BaTb OCBOEHHbIE MEXANUCUMUMIINHAPHbIE,
MUPOBO33pEHYECKME 3HAHUNSA N YHUBEPCANbHble YYeOHble AENCTBUSA B NO3HABATEIbHOM U
counanbHOM NpaKTuKe.

MeTanpeaMeTHble pe3y/ibTaTbl OTPaXKaloT OBNafeHne YHUBEPCANbHbIMU yUYe6HbIMM
Nno3HaBaTe/IbHbIMU, KOMMYHUKATUBHbLIMU U PEryNSTUBHLIMA AENCTBUAMU.

OBflageHune yHuMBepcasibHbiIMM y4e6HbIMU NO3HaBaTeNIbHbIMU [AEACTBUAMM:
1) 6a3oBble lorMueckne oencTemus:

CaMOoCTOATENbHO (OPMYIMPOBATb U aKTyanu3mMpoBaTb Npo6iieMy, BCECTOPOHHE eé
paccMaTpuBaTh;



onpenendaTtb uenn AeATeNbHOCTU, 3adaBad NapaMeTpbl U KPUTEPUN NX AOCTUXEHUA,
COOTHOCUTb pe3ynbTaTbl AEATENIbHOCTU C NOCTaBNEHHbLIMUN LENAMU,

MCNoJZib30BaTb Npun OCBOEHUU 3HaHUMn MPUEMbI JTIOFMYECKOro MblLLIEHUS — BblAENATb
XapaKTepHble NMPpU3HaKu MOHATUI U YCTaHaBJINBaTb X B3aMMOCBA3b, NCMNOJ1Ib30BaATb
COOTBETCTBYHOLWNE MOHATUA ONA 06bSACHEHNSA OTAENbHbIX d)aKTOB n ﬂBﬂeHVIVI;

BbI6VIpaTb OCHOBaHuUA U KpUTEPUN AN KJ'IaCCVI(bVIKaLI,VIM BEWECTB N XUMUNYECKUX peaKLl,VIVI;
yYCTaHaB/IMBaATb NPUYNHHO-C/IIEACTBEHHbIE CBA3UN MeXAYy U3y4HYaeMbIMU ABNEHUAMU,

CTPOUTb NOrMYECKUE pacCCyXXaEHUA (VIH,ClyKTMBHbIe, AeAYKTUBHbIE, MO aHaJ'IOFMM), BbIABIATb
3aKOHOMEPHOCTU N NPOTUBOPEYNA B paCCMaTpUBAEMbIX ABTIEHUAX, (bOpMy.FIMpOBaTb BbIBOAbI
N 3aK/o4YeHNUA,

NPUMEHSATb B NPOLECCe NO3HaHUSA, UCMOJb3YEMbIE B XMMUU CUMBOSIMYECKME (3HAKOBbIE)
MoZlenn, Npeobpa3oBbiBaTb MOAE/bHbIE MPEACTABNEHNSA — XUMUYECKUIA 3HaK (CMMBON)
3/1IEMEHTA, XMMMUeckasa hopMyna, ypaBHEHNE XMMUUYECKON peakLumMn — Npu pelieHnm
yuebHbIX Mo3HaBaTENbHbIX U NPaKTUUYECKNX 3a4a4y, NPUMEHATb Ha3BaHHbIeE MoAe/bHbIE
NpeacTaBNeHUs ANSA BbIABIEHNSA XapaKTepHbIX NPU3HAKOB M3yYaeMbiX BELLECTB U
XMMUYECKUX peakLnii,

2) 6a3oBble uccsiegoBaTtesibCkMe aencremna:
BNlafAE€Tb OCHOBAMM METOAO0B HAY4YHOr0 NMO3HAHMSA BELWECTB U XUMUYECKNX peaKkLuii;

dopMynMpoBaTh Lienn U 3a4a4n UCCIEN0BAHMS, UCNOMb30BaTh NOCTAB/EHHbIE U
CaMoCTOATENIbHO CHOPMYTMPOBAHHbBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ana hopMMPOBaHUA MMMOTE3bI MO NMPOBEPKE NPaBUSIbBHOCTU BbICKA3blBAEMbIX CYXAEHUN;

BN1AAETb HaBblKaMW CaMOCTOATENIbHOIO NJIaHMPOBAHMUSA N NPOBEAEHNS YHEHNYECKNX
SKCMEepPUMEHTOB, COBEPLLUEHCTBOBAaTb YMEHMSA HabntoaaTb 3a Xo40M npolecca,
CaMOCTOSATENIbHO NPOrHO3MpPOBaTh ero pe3ynbTaT, GopMynnposaTb 0606LLEHNA N BbIBOAbI
OTHOCUTESNIbHO AOCTOBEPHOCTU pe3ybTaTOB UCC/eA0BaHMS, COCTaBAsATb 060CHOBAHHbIA OTYET
0 npogenaHHown paboTe;

nprMobpeTaTb OMNbIT YY4EHUYECKON UCCea0BaTEbCKON U MPOEKTHON AEATENbHOCTH,
NposiBNSATb CNOCOH6HOCTb U FOTOBHOCTb K CAMOCTOSATENIbHOMY MOUCKY METOA0B PELLUEHUS
NnpakTUYeckmnx 3anay, NPUMEHEHNIO PasMUYHbIX METOAOB NMO3HAHUS.

3) pa6orta c uHdopmMaumnen:

OPUEHTUPOBATLCA B Pa3IUYHbIX NCTOYHMKAX MHDOpMaLKUK (HayuyHO-MonyaspHasa nurepaTypa
XMMUYECKOro CoZlep)KaHus, CrpaBoyHble nocobus, pecypcbl MHTepHeTa), aHanu3npoBaTh
MHMhOPMaLIMIO PasNNUHbIX BUAOB U DOPM NMpPeAcTaBNeHNsA, KpUTUUYECKN OLIeHUBaTL eé
JOCTOBEPHOCTb M HEMPOTUBOPEUMBOCTD;

dhopMynmpoBaTb 3anpochbl U NMPUMEHSITb Pas/InYHbIE METOAbl NPU NMOUCKE N oTbope
nHdopMaLmn, HeobxoaMMON AN BbINOHEHUS Y4ebHbIX 3a4ay onpeaenéHHoro Tnuna;

npuobpeTaTb ONbIT UCMOJSIb30BaHNSA MH(POPMALNOHHO-KOMMYHUKATUBHbIX TEXHOIOTUIA U
Pas/INYHbIX MOUCKOBbIX CUCTEM;

CaMoCTOATENbHO BblbMpaTb onTUMasnbHYO opMy npeacTtasneHns nHgpopmaunm (cxemsl,
rpadukn, gnarpaMmmol, Tabanubl, pUCYHKU 1 Apyrue);



MCNONb30BaTb HaY4YHbIN A3blK B KAYeCTBe CpeAcTBa Npu paboTe ¢ XMMUUYECKOWH
nHdopMaUnen: NpMMeHSaTb MexnpeaMeTHble (bmsnyeckme n MmaTeMaTMUYECKNE) 3HAKN n
cumBonbl, hopmynbl, abbpeBnaTypbl, HOMEHKNATYPY;

MCNnoJsib30BaTb U npeo6pa303b|BaTb 3HaKOBO-CMMBOJIMHECKNE CpeaCTBa HArnadaHoOCTH.
OBnapeHue YHunBepcaJibHbIMN KOMMYHUKAaTUBHbIMU AENCTBUSAIMMU:

3a/laBaTb BOMpPOCh! MO CYLIECTBY 06CYXAaeMon TEMbl B XOA€ Ananora u/vnmn ANCKyccuu,
BbICKa3bIBaTb UAeU, HOPMYIMPOBATb CBOU MPEASIOXEHNSA OTHOCUTENBHO BbIMOSTHEHUS
npeasioXeHHo! 3aaauu;

BbICTYNaTb C npe3eHTa|_|,V|el7| PE3Y/IbTaTOB rno3HaBaTesibHOM OEATENNBbHOCTU, NMNONTYHYEHHbIX
CaMOCTOATENNbHO UM COBMECTHO CO CBEPCTHMKAMU MPU BbIMOJTHEHNN XNMNYECKOIo
3KCNEepUMEHTAa, I'IpaKTVI‘-IeCKOVI pa6OTbI Mo nccnenoBaHMIO CBONCTB n3ydyaeMbiX BELWLECTB,
peannsauunm yqe6Horo NPOEKTa n CbOpMyrIMpOBaTb BbIBOAbI MO pe3ysibTaTaM NpoBeAéHHbIX
nccnenoBaHum I'IYTéM corslacoBaHumsl No3nUNIA B Xoae O6CY)K,EI,€HMFI M obMeHa MHEHUSIMN.

OBnapeHme YHuBepcCaJibHbiMUN peryiaaTuBHbiMu AEeNCTBUAMMU:

CaMOCTOATENbHO NJIAHMPOBATb M OCYLLECTB/SATbL CBOK MO3HABATENbHYIO AESATENbHOCTD,
onpeaenss eé uenn 1 3agayn, KOHTPOIMPOBaTb M N0 Mepe HEO6XOAMMOCTM KOPPEKTMPOBATh
npepsaraemblii anropuTM AeNCTBUIA NMPU BbINOSIHEHNM YYEOHbIX U MCCnenoBaTeNbCKMX 3a4ad,
BblbMpaTb Hanbonee apdEKTUBHbIN CNOCOb MX peleHns C YYETOM MOSTyYEHUSI HOBbIX 3HAHUMN
0 BellecTBax U XMMUYECKUX peakumsx;

OCYLLECTBNATb CAMOKOHTPOJIb CBOEN AeATeNIbHOCTU Ha OCHOBE CaMoaHanm3a U CaMOOLEHKN.

MPEAMETHDIE PE3YJIbTATDI

10 KJIACC

MNpeaMeTHble pe3yibTaTbl OCBOEHMS Kypca «OpraHMyeckas XMMusi» OTpaxatoT:

cOpMMPOBAHHOCTb NPEeACTaBIEHUA O XMMUYECKON COCTABMSAIOLWEN eCTECTBEHHO-HAYYHOM
KapTUHbI MUpPa, PO/ XMMUKU B NO3HAHUN SIBNEHWUIA NpUpoAbl, B GOPMUPOBAHNM MbILLNIEHUS U
KY/bTYypPbl IMYHOCTU, €€ DYHKLMOHANbHOM MPAaMOTHOCTU, HEOBXOANMMON ANS pelleHns
NpakTUYecKMx 3aaa4y M 3KO0rMyeckn o60CHOBAHHOINO OTHOLLEHUS K CBOEMY 3[40POBbIO U
npupoaHoOI cpeae;

BNlaeHne CMCTEMON XMMUYECKNX 3HAHUIN, KOTopas BK/KOYaeT: OCHOBOMolaratowme noHaTus
(XMMUYECKUI 3N1EMEHT, aTOM, 3/IeKTPOHHas 06osiouKka aTtomMa, MOMEKyJa, BaJiIeHTHOCTb,
3NeKTPoOTPULATENbHOCTb, XMMMYECKasa CBA3b, CTPYKTYpHas dopmyna (pa3BépHyTas u
CokpawéHHas), MoJib, MONIIpHas Macca, MOSIPHbIN 06bEM, YrnepoaHbIA CKENeET,
dbYHKUMOHaNbHasa rpynna, pagmkan, nu3oMmepus, U3oMepbl, FrOMOJIOTMYECKUA psag, FOMOOrK,
yrneBoaopoabl, KUCNOPOA U a3oTcoaepxXallme coeanHeHuns, MoHoMep, noamMep,
CTPYKTYPHOE 3BEHO, BbICOKOMONEKYSPHbIE COeANHEHMNS); TEOPUM M 3aKOHbI (Teopus
CTPOEHMS opraHmyeckunx sewects A. M. byTnepoBa, 3aKOH COXPaHEHUs1 MacCbl BELECTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKNI A3bIK XMMUWN; MUPOBO33pPeHYeCcKme 3HaHUS, nexawme B
OCHOBE MOHWUMaHUS MPUUYNHHOCTU U CUCTEMHOCTM XMMUYECKMX SBNEHUN, pakTonormyeckme



CBeAEHUA O CBOVICTBaX, COCTaBe, NoJly4eHUn n 6e30nacHOM MCNOSIb30BaHUM BaXKHEMLINX
OopraHmn4yecknx BeLLECTB B 6bITy n I'IpaKTVILIeCKOﬁ AeATENBbHOCTUN YEN0OBEKA,

CCbOpMVIpOBaHHOCTb YMeHMVI BbIAB/IATb XapaKTepPHbIE NMPU3HaAKN I'IOHﬂTVIVI, YCTaHaB/1MBATb UX
B3aMMOCBA3b, MCMOJZIb30BaTb COOTBETCTBYOLWMNE NMOHATUA NPU ONNCaHUN COCTaBa, CTPOEHUA U
HDEBan_lEHMVI OopraHmn4yeckmnx COG,CI,VIHGHVIVI;

ChOpPMUPOBAHHOCTb YMEHMN UCNONb30BaTb XUMUYECKYIO CUMBOJIUKY AJ1s1 COCTaBEHMUS
MONTEKYNAPHbIX U CTPYKTYPHbIX (pa3BEPHYTOM, COKpaLWEHHON) hOPMYy OpraHNYeCcKnx
BELWECTB M YPAaBHEHUIN XMMUYECKUX peaKkuuin, N3roTaBanBaTb MoAenn MOneKyn
OpraHMYyecKmnx BeLWecTB ANs UIKCTPaUUN NX XMMUYECKOrO M NMPOCTPAHCTBEHHOIO CTPOEHUS;

chOpMUPOBAHHOCTb YMEHWNI YCTAHABIMBATb NPUHAANEXHOCTb U3YUYEHHbLIX OPraHUYeCcKnX
BELLECTB MO MX COCTaBy W CTPOEHUIO K ONpeaenEéHHOMY Kiaccy/rpynne coeamuHeHuni
(yrneBoaopofibl, KUCNIOPOA M a30TCOAEPXallNe COeAUHEHUS!, BbICOKOMOJIEKYTAPHbIE
coeauHeHus), AaBaTb UM Ha3BaHMSA NO cucTeMatmyeckolr HomeHknatype (IUPAC), a Takxe
NPUBOANTb TPUBUANbHbIE HAa3BaHWUA OTAEbHbIX OPraHNUYECcKUX BELLECTB (3TUNEH, MPOMUIIEH,
aUEeTUNeH, 3TUNEHINMKONb, MULUepuH, deHon, dopManbaerua, aueTanbaerui, MypasbuHas
KWCMOTa, YKCYCHas KUC/10Ta, OJIEMHOBAs KMUCNoTa, CTeapuHOBas KUC/IOTa, M10K03a,
pyKTO3a, KpaxMman, Lennono3a, rvumnH);

chopMUPOBAHHOCTb YMEHUSI OMNpeaensTb BUAbl XMMUYECKOM CBSI3M B OPraHMYeCcKnX
coeAnHeHuax (oamMHapHble U KpaTHbIE);

C(hOpMNPOBAHHOCTb YMEHUS MPUMEHSATb MOSTOXEHUS TEOPUN CTPOEHUS OPraHNYECKNX
BeuwlectB A. M. byTnepoBa anst 06bsACHEHUS 3aBUCUMOCTN CBOWCTB BELLECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXpaHEeHUs MacCbl BELLECTB;

chopMMPOBAHHOCTb YMEHUN XapaKTepM3oBaTb COCTaB, CTpoeHne, GUandyeckme n Xmmmyeckmue
CBOWCTBA TUMUYHbIX NMpeacTaBUTENEN pasIMYHbIX K/1acCoOB OpraHMYeckmnx Bewects (MeTaH,
3TaH, 3TWUNEeH, NponuneH, auetuneH, bytaaneH-1,3, meTunbytaaneH-1,3, 6eH30n1, MeTaHo,
3TaHON, 3TUNEHINKONb, FNUUEPUH, eHo, aueTanbaermi, MypaBbnHas N yKCyCHas
KMCNOTbI, FNOKO3a, KpaxMar, LUennno3a, aMMHOYKCYCHas KUCNoTa), WinCcTpMpoBaTh
reHeTUYECKYIO CBSI3b MeXAY HMMU YPaBHEHUSAMU COOTBETCTBYHOLIMX XMMUYECKUX peakumi c
NCNOJIb30BAaHMEM CTPYKTYPHbIX popMyn;

COOpPMUPOBAHHOCTb YMEHUS XapaKTEPU30BaTb MCTOYHUKWN YrNEBOAOPOAHOIO Chipbs (HedTh,
MPUPOAHbIN ras, yrosb), cnocobbl UX nepepaboTkm U NpakTUYECKOE NMPUMEHEHNE NPOAYKTOB
nepepaboTku;

CchOpMUPOBAHHOCTb YMEHUIA MPOBOAUTL BbIUMC/IEHUS MO XMMNUYECKUM YpaBHEHUSAM (Macchl,
06bEMA, KOMMUYECTBa MCXOAHOr0O BELWECTBa U NMPoAyKTa peakumn rno M3BeCTHbIM Macce,
06BbEMY, KOJIMYECTBY OAHOM0 U3 UCXOAHbIX BELWECTB UKW NPOAYKTOB peakuun);

chOopMMPOBAHHOCTb YMEHUWN BNaAeTb CUCTEMOMN 3HAHMUIA 06 OCHOBHbIX METOAaX Hay4YHOro
NMO3HaHUS, UCMONb3YEMbIX B XMMUU MPU U3YUYEHUU BELLECTB U XUMUUYECKUX SABSIEHUN
(HabnogeHne, namepeHune, sKCNEPUMEHT, MOAEIMPOBAHNE), NCMOJIb30BaTb CUCTEMHbIE
XUMUYECKNE 3HAHUSA ANS NPUHATUS PELLEHUIA B KOHKPETHbIX XWU3HEHHbIX CUTYaLUsX,
CBSI3@HHbIX C BELLECTBAMU N UX MPUMEHEHUNEM;

C(OpMMPOBAHHOCTb YMEHU cobnogaTb npasBuia NoOb30BaHNUSA XMMNYECKOW MOCya0on U
nabopaTtopHbiM 06opyaoBaHMEM, a Takxke NpaBuia obpalleHms C BelwecTBaMn B
COOTBETCTBMWN C UHCTPYKLUMSAMM MO BbINOSIHEHMNIO 1abopaToOpHbIX XMMNYECKUX OMbITOB;

cOpMUPOBAHHOCTb YMEHWUI MSTAHUPOBATL M BbIMOHATE XMMUUYECKUIA SKCMEPUMEHT
(NpeBpalleHnsa opraHM4Yecknx BELECTB NpU HarpeBaHuu, nosyyeHne sTUneHa n usydyeHue
€ro CBOWCTB, Ka4YeCTBEHHbIE peakLUN OpraHnJeckux BeLLecTB, ieHaTypauns 6e1KoB npu
HarpeBaHWW, UBETHblE peakuunn 6enKOoB) B COOTBETCTBMM C NMpaBUIaMN TEXHUKM



6e30MacHOCTM Npu 06paLLeHNN C BELLECTBaMMN N N1abopaTopHbIM 060pya0BaHMEM,
NpeAcTaBNATb pe3ynbTaTbl XMMMUUYECKOro 3KCNepuMeHTa B hopMe 3anmcu ypaBHEHN
COOTBETCTBYIOLUMNX peakumit n popMyInpoBaTh BbIBOAblI HA OCHOBE 3TUX Pe3y/bTaToB;

CHOPMUPOBAHHOCTb YMEHUIN KPUTUYECKU aHaANM3MPOBaTb XMMUYECKYIO MHOpMaLmio,
NoJly4yaeMyto M3 pasHbliX UCTOYHMKOB (CpeacTBa MaccoBon MHdopMauun, NHTepHeT u
ApYyrux);

Cc(hopMNPOBAHHOCTb YMEHUN cobntoaaTh NpaBuia 3KOJIOFMYECKM LLeNecoobpasHoro
noBesleHnst B ObITY U TPYAOBON AEATENBHOCTU B LIENIAX COXPAHEHUS CBOErO 3/10POBbS U
OKpY>XaloLWen NpupoaHON cpelibl, 0CO3HaBaTb ONACHOCTb BO3AENCTBUS Ha XUBbIE OpraHU3Mbl
onpeaenéHHbIX OpraHNYecKMx BELLECTB, MOHMMas cMmbicn nokasatens MNAK, noscHATb Ha
npuMepax cnocobbl yMEHbLUEHUSA N NpeaoTBPalLlEHUS UX BPEeAHOro BO3AENCTBUSA Ha
OpraHmM3M 4yesnoBekKa;

ans o6yqarou_|,wxc9| C OorpaHM4YeHHbIMMN BO3MOXXHOCTAMU 340pPOBbA. YMEHUNE MNPUMEHATb 3HAHUA
06 OCHOBHBbIX AOCTYMHbIX METOAAX MO3HAHUNA BELWECTB U XMMUYECKUNX HBHEHMVI;

Ana cnenbiX U cnaboBnasmx obyyaroWwmMxcs: yMeHNe UCrnonb30oBaTh pesibedHO-TOUEYHY0
cnctemy obo3HadeHum J1. bpanns ons 3anncm xmMmdeckmux opmyin.

11 KJ1IACC

MNpeaMeTHble pe3y/ibTaTbl OCBOEHUS Kypca «O6Las U HeopraHMyeckas XMMUsa» OTpa)<atoT:

chopMMPOBAHHOCTb NPEeACTaBEHUN: O XMMNYECKON COCTaBNAIOLLEN €CTECTBEHHO-HAY4YHON
KapTWHbI MUPa, PO/ XUMUKN B NO3HAHUM SBIEHUI NMpUpoabl, B GOPMUPOBAHUUN MbILLJIEHUS U
KYNbTypbl IMYHOCTN, €€ PYHKLMOHANbHOW rPaMOTHOCTN, HEOBX0AMMOM ANS pelleHuns
NpakTUYEeCcKMX 3aaa4 M 3KOOrMyeckn o60CHOBAHHOIrO OTHOLLEHUS K CBOEMY 3[40POBbIO U
npupoaHon cpeae;

BflageHMEe CUCTEMON XMMUYECKUX 3HaHUIM, KOTopas BKJlOYaeT: OCHOBOMNOaratowme noHaTms
(XMMMYEeCcKnn 3neMeHT, aTtoM, U30Ton, S-, p-, d- aNeKTpoHHble opbuTann aTomMoB, NOH,
MosieKyfa, Mosib, MONSIPHbIN 06bEM, BaNEHTHOCTb, 3/1IEKTPOOTPULATENBHOCTb, CTEMEHDb
OKUCeHUs, XMMmMyeckas cBsi3b (KoBaneHTHas, MOHHas, MeTannyeckas, BogopogHas),
KpucTtannmuyeckas pewéTka, TUMbl XMMUYECKUX peakuuin, pacTBop, 31EeKTPOSINThI,
HE3NEeKTPONINTbI, NEKTPONNTUYECKAS ANCCOoLMaLUnS, OKUCTUTENb, BOCCTaHOBUTENb, CKOPOCTb
XUMMNYECKON peaKkLumn, XMMUYECKOE PaBHOBECUE); TEOPUM N 3aKOHbI (Teopus
3NEeKTPONITUYECKOW AnUccoumaumm, nepmoamdyeckmin 3akod . 1. MenaeneeBa, 3akoH
COXpaHeHUs MacChbl BELWECTB, 3aKOH COXPaHEHUS M NpeBpaLlEHUS SHEPINUM NPU XUMUYECKUX
peakumnsax), 3aKOHOMEPHOCTU, CUMBOJIMYECKUN S3bIK XMMUN, MUPOBO33pPEHYECKNE 3HAHUS,
nexauwme B OCHOBE NMOHMMAHUSA NPUYNHHOCTU U CUCTEMHOCTU XMMUYECKNX SBIEHUN,
dakTonornyeckne cBeeHns 0 CBOMCTBaxX, COCTaBe, NoslydyeHun n 6eaonacHom
MCMOSIb30BaHNM BaXXHENLNX HEOPraHNYEeCKNX BELWECTB B ObITy U NPakTU4eCcKoh
DEeATENbHOCTM YEN0BEKa;

cpOpMNPOBAHHOCTb YMEHWI BbISBNATb XapakKTepHble NPU3HAKM MOHATUI, YyCTaHaBNNBaTb MX
B3aMMOCB$3b, MCMOJIb30BaTb COOTBETCTBYHOLLIME MOHATUS NPU ONMUCAHUN HEOPraHMYEeCKNX
BELUECTB U MX NMpeBpaLLeHnii;

C(hOPMUPOBAHHOCTb YMEHMN UCNONb30BaTb XMMUYECKYIO CUMBOJINKY ANsi COCTaB/IeHUS
¢dhopMy BewecTB U YPaBHEHUN XMMUYECKUX peakunii, CUCTeMaTu4ecKyto HOMeHKNaTypy
(IUPAC) n TpmBMasbHble Ha3BaHUA OTAESNIbHbIX HEOPraHMJYeCcknx sewects (yrapHblin ras,



yrﬂeKMCﬂbIVI ras, aMmmMmmak, rawéHas n3BeCTb, HerawéHagq n3BeCTb, NNTbeBad coaa, NNpUT U
apyrue);

ChOpMNPOBAHHOCTb YMEHUIA OMpPEAENATb BAaNlEHTHOCTb U CTEMNEHb OKUC/IEHUS XUMUUYECKUX
3/IEMEHTOB B COEAMHEHUSAX Pa3/IMYHOIO COCTaBa, BMUA XMMUUYECKOM CBA3KN (KOBasieHTHas,
NOHHAas, MeTannuuyeckas, BoIopoJiHas) B COEAUHEHUSAX, TUM KPUCTANJIMYECKON PELIETKM
KOHKPETHOro BellecTBa (aToMHasl, MONeKysipHas, NOHHas, MeTannmuyeckas), Xxapakrep
Cpefibl B BOAHbIX pacTBOpax HEOPraHMYeCKUX COEANHEHWUNA;

chOpMMUPOBAHHOCTb YMEHWI YCTaHaBIMBaTb MPUHAANEXKHOCTb HEOPraHMYEeCKUX BeLLLECTB Mo
MX COCTaBy K onpeaenéHHoMy Kiaccy/rpynne coeauHeHun (MpocTble BEWECcTBa — MeTaibl U
HeMeTansbl, OKCUbl, OCHOBAHWUS, KUC/IOTbl, aMOTEPHbIE TMAPOKCUbI, COMN);

ChOpMMPOBAHHOCTb YMEHWUI paCKpbIBaTb CMbIC/ Nepnoamnyeckoro 3akoHa . . MeHaeneesa
N AEMOHCTPUPOBATh €ro CUCTEMATUIMPYIOLLYHO, OB BbACHUTENBHYIO U MPOrHOCTUYECKYH
dyHKUMN;

C(hOpMUPOBAHHOCTb YMEHUN XapaKTepM30BaTb 3/1IEKTPOHHOE CTPOEHME aTOMOB XMMUYECKUX
3neMeHTOB 1-4 nepuoaos Nepmnoanyveckon CUCTEMbl XMMUYeckmnx anemenTtos . U.
MeHaeneeBa, UCNONb3ys MOHATUSA «S-, p-, d-3NEKTPOHHbIE OpbUTaNN», «3HEpreTnyeckmne
YPOBHMU>», 06 bSACHATb 3aKOHOMEPHOCTU U3MEHEHUS CBOMNCTB XMMUUYECKUX 3/IEMEHTOB N UX
COeIMHEHUI Mo nepuoaam U rpynnam lMepnoanyeckon CUCTEMbI XMMUYECKUX 31eMeHToB /.
N. MeHaeneesa;

Cc(hOpMNPOBAHHOCTb YMEHMIN XapakTepu3oBaTb (ONMUCbIBATb) 06LLIME XMMNUYECKNE CBOWCTBA
HeopraHMYeCcKnx BELWECTB pas/IMyHbIX K/1acCoB, NOATBEPXAATb CYLLECTBOBAHME
reHeTUYEeCKoWM CBSA3U MeXay HeopraHM4YeCKMMKU BELECTBAMKM C MOMOLLbIO YpaBHEHWI
COOTBETCTBYHOLUNX XMMUUYECKUX peakumii;

ChOpPMUPOBAHHOCTb YMEHUS KNaccudnumMpoBaTb XMMNUYECKME peaKkuMn No pasimdHbIM
npu3Hakam (4Mcny m coCTaBy pearupyrolmnx BewecTs, TennosoMy 3ddeKkTy peakuun,
N3MEHEHUIO CTEMNEHEN OKUCNEHUS 3/1IEMEHTOB, 06pPaTMMOCTN peakLUumn, y4acTumio
KaTanusartopa);

CchOpMUPOBAHHOCTb YMEHUIA COCTAaBNATb YPAaBHEHUA peakunii pasnNnuHbIX TUMOB, NOJIHbIE U
COKpalléHHble YpaBHEHUS peaKLUnii MIOHHOro 06MeHa, YUMTbIBas YCNoBUSA, NPU KOTOPbIX 3TU
peakuun uayT [0 KOHLUA;

ChOpMUPOBAHHOCTb YMEHUIA MPOBOAUTL PEAKLIMWN, NMOATBEPXKAAOLLIME KAaUeCTBEHHbIN COCTaB
Pa3NMyYHbIX HEOPraHNYeCKNX BeLLECTB, PAaCcno3HABaTb OMbITHbIM MYTEM NOHbI,
NMPUCYTCTBYIOLLME B BOAHBIX PAacTBOpPaxX HEOPraHMUYECKMX BELLECTB;

ChOpMMPOBAHHOCTb YMEHWUI PACKpbIBaTb CYLWHOCTb OKUCINTENbHO-BOCCTAHOBUTESbHbIX
peakunn nNocpeacTBOM COCTaBNEHUS 3/IEKTPOHHOro 6anaHca aTux peakuui;

C(POpPMNPOBAHHOCTb YMEHUN O6BACHATb 3aBUCMMOCTb CKOPOCTM XMMUYECKON peakuun oT
pa3/INyHbIX (PaKTOPOB; XapaKTep CMELLEHNS XMMNUYECKOro paBHOBECUS B 3aBMCUMOCTU OT
BHewHero Bo3gencreus (NnpuHumn Jle WaTenwe);

ChOpMMPOBAHHOCTb YMEHUI XapaKTepU30BaTb XMMMUYECKNE MPOLIECCHI, NTeXallne B OCHOBE
MPOMbILLJIEHHOrO MOSTYYEHNSI CEPHOM KMUCNOTbI, aMMMaKa, a Takxxe cpoOpMMPOBAHHOCTb
npeacrasBfieHnin 06 06LWMX Hay4YHbIX MPUHLMMAX N SKOJOrMYECcKnx npobiemMax XMMmMyeckoro
NpoOV3BOACTBA;

copMNUPOBAHHOCTb YMEHWIN MPOBOANTb BbIYNCIIEHNSA C UCMOJIb30BAHNEM MOHATUS «MaccoBas
[l0/151 BELLECTBA B pacTBOpe», 06bEMHbIX OTHOLLEHMWIA ra30B NMpU XMMUYECKUX peakumsx,
Macchbl BellecTBa um o6bEMa rasoB No M3BECTHOMY KOJIMYECTBY BELLECTBa, Macce uUiu



06BbEMY OZIHOMO M3 YUYACTBYHOLINX B peakumnmn BELWECTB, TEMJI0BOro 3ddeKkTa peakumm Ha
OCHOBE 3aKOHOB COXPAHEHMS MaccChl BELIECTB, NPEBPALLEHNS U COXPAHEHUS SHEPTUU;

C(hopMNPOBAHHOCTb YMEHUN cobntoaaTb NpaBuia NOb30BaHUSA XMMNYECKOM MOCya0nN U
nabopaTopHbIM 060pyAOBaHMEM, a TakXke nNpaBuia obpalleHns C BELLeCTBAMU B
COOTBETCTBMWU C UHCTPYKLMSAMU MO BbINOSIHEHNIO 1TabopaToOpHbIX XMMUYECKMUX OMbITOB;

ChOpMNPOBAHHOCTb YMEHUIA MSTaHUPOBATb U BbINOJIHATE XUMUUYECKUIA SKCNEPUMEHT
(pa3noXxxeHue nepokcuaa BoAopoaa B NPUCYTCTBUM KaTanmnsaTopa, onpeaeneHme cpeabl
pPacTBOPOB BELLECTB C MOMOLLbIO YHUBEPCA/IbHOIO MHAMKATOPA, BINAHMUE Pa3NINUHbIX
(aKTOpPOB Ha CKOPOCTb XMMUYECKOM peakLnmn, peakumm MOHHOro obMeHa, KauyeCcTBeHHbIe
peakuuu Ha cynbdaT-, KapboHaT- U XN0pPUA-aHUNOHbI, HAa KaTUOH aMMOHMUS, peLleHne
3KCMNepuMeHTanbHbIX 3a4a4 No TeMaM «MeTannbl» U «HeMeTan bli») B COOTBETCTBUM C
npaBuiaMm TEXHUKN 6€30MacHOCTU Npu obpalleHnn C BELLECTBAMN 1 TabopaTOpHbIM
060pyaA0BaHMEM, MPEACTABNATb PE3YNbTaTbl XMMUYECKOrO 3KCNEPUMEHTa B hopMe 3anucu
YPaBHEHM COOTBETCTBYIOLLMX peakLUnii 1 hdopMyIMpoBaTh BbiBOAbl HAa OCHOBE 3TUX
pe3ynbTaToB;

CCbOpMMpOBaHHOCTb YMeHMVI KPUTUYECKUN aHaIN3npoBaTb XMMNYECKY O VIHdJOpMaLl,VIlO,
MoNy4YaeMyr M3 pasHbiX UCTOYHUKOB (CpeACcTBa MacCOBOM KOMMYHUKaUMK, HTepHET U
Apyrux);

CchOpMUPOBAHHOCTb YMEHMN cobntogaTb NpaBusa 3KON0rMyeckn uenecoobpasHoro
noBesieHns B ObITY U TPYAOBON AEATENBHOCTU B LIENIAX COXPAHEHUS CBOErO 3/10P0BbS U
OKpY>XatoLWen NpupoaHoN cpeabl, 0CO3HaBaTb ONACHOCTb BO3AENCTBUS Ha XUBble OpraHU3Mbl
onpeaenéHHbIX BELLECTB, MOHMMas cMbici nokasaTtens MNAK, nosicHATb Ha NnpuMepax crnocobsbl
YMeHbLUEHNS 1 NpeaoTBpaLleHNs NX BpeaHOro BO3AENCTBMSA Ha OpraHnU3M YenoBeka;

and o6yqa}ou.w|xcs| C orpaHM4YeHHbIMMN BO3MOXXHOCTAMUN 340POBbA. YMEHUE MPUMEHATb 3HAHUA
06 OCHOBHbIX AOCTYMHbIX METOAAX NMO3HAHUNA BELWECTB U XMMUYECKNX SABNEHUN;

Ansa cnenbiX U cnaboBnaswmx obyyarowmxcsa: yMeHmMe MCNosb30BaTh penbedHO-TOUEYHYO
cuctemy obo3HauveHumn J1. Bpaiinsa ans 3anucu XMMnyeckux opmyn.

TEMATUYECKOE NJIAHUPOBAHUE

10 KJIACC

HaumenoBann | KoandecTBo yacos

Nem/ | e paznenioB u JuexkTpoHHbIe (HU(pPOBLIE)
n TeM Beer | KouTpouibHel | IIpaKTHYECKH | oGha30paTennHbIe pecypebl
nporpaMmbl 0 e padoThl e padoThl

Pa3nes 1. Teoperndyeckue 0CHOBBI OPraHUYeCKOH XHMHH

[Ipenmer
OPraHu4eCcKOu
xumuu. Teopus bubnuoreka

1.1 CTPOEHUS 3 LIOK https://myschool.edu.r
OpraHuvecKux u/

coeMHEHU A.
M. bytiepoBa

Wroro no paszneny 3



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

Paznen 2. YriaeBogopoanbl

[IpenenbHble bubnuoreka

2.1 YTJICBOIOPOIbI 2 LIOK https://myschool.edu.r
— aJIKaHbI u/
Henpenenbusbie
YTJIEBOJOPOIBI: bubmmoreka

2.2 AJIKCHBI, 6 LIOK https://myschool.edu.r
aJKaUEHBI, u/
QJIKHHEI
ApomaTndecku bubnuoreka

2.3 e 2 LIOK https://myschool.edu.r
YTJIEBOIOPO,TBI u/
[Ipuponusie
HWCTOYHHUKHU bubnuoteka

2.4 YIJIEBOIOPOJIOB 3 LIOK https://myschool.edu.r
U UX u/
nepepaboTka

Wroro mo pazueny 13

Pasznea 3. Kuciaopojacoaep:kamnue opranndeckue coeJuHeHu st

Cripr! bubmmoreka
3.1 Deton 3 E/OK https://myschool.edu.r
AJbIeruabl.
KapGonossie bubnuoteka
3.2 KHCJIOTBIL 7 LIOK https://myschool.edu.r
CiioxxHbl€e u/
3¢hupsI
bubnuoteka
3.3 VrieBoasl 3 ITIOK https://myschool.edu.r
u/
Hroro no pazgeny 13

Paznea 4. A3oTcoaepskanye oprannyecKkue coeIuHeHus

AMUHEL. bubnuoreka

4.1 AMMHOKHUCIOTHI| 3 LIOK https://myschool.edu.r
. benkn u/

HWtoro mo pazneny 3

Paspnen S. BoicokoMoJIeKyIsipHbIE COeIMHEHUs

[InactMaccel.
5.1 Kayuyxkn.
Bonokna

bubnuoreka
LIOK https://myschool.edu.r
u/

Hroro no pasgeny

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOT'PAMME

34



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

11 KJ1IACC

HaumenoBanu | KosmvecTBo 4acoB
Nen/ | e pasnesos u JuekTpoHHbIe (HU(POBLIE)
- TeM Bceer | Kontpoanbnst | [IpakTuyeckn | 00pa3oBaTe/bHbie
NporpaMmel 0 e padoThlI e padoThl pecypceel
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue
aTOMOB.
[Tepuonnuecku
¥ 3aKOH U bubnmmoreka
1.1 [Mepuognueckas | 3 LIOK https://myschool.edu.r
cucTemMa u/
XUMHYECKUX
aneMeHToB /l.
N. Mengeneena
geTp(;(e;:: bubnmmoreka
1.2 Mgf)roo 6§a3ne 4 LIOK https://myschool.edu.r
BEIIIECTB u/
XUMUYECKUe bubmorexa
1.3 — 6 1 1 ITOK https://myschool.edu.r
u/
bubnuoteka
Hroro no pazneny 13 LIOK https://myschool.edu.r
u/
Pa3znen 2. Heoprannueckasi Xummusi
bubnuoteka
2.1 MerTaiisl 6 1 ITIOK https://myschool.edu.r
u/
bubnuoteka
2.2 Hemeranmisl 9 1 1 LIOK https://myschool.edu.r
u/
CBs13b
HEOPraHUYECKH bubnuoreka
2.3 X U 2 LIOK https://myschool.edu.r
OpPraHMYECKUX u/
BEILIECTB
bubnuoteka
Utoro mo pazneny 17 [IOK https://myschool.edu.r

u/

Pa3pen 3. Xumus u ;Ku3HbL

3.1 XUMHUA U KA3HD 4

bubanoreka
LIOK https://myschool.edu.r
u/



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

Uroro no pazgeny 4
OBUIEE
KOJIMYECTBO
YACOB I1O 34 2 3
I[TPOI'PAMME
NOYPOYHOE NJIAHUPOBAHME
10 KJIACC
KouunyecTBo 3
P nin| Tema yposca oopasasaTem e pecypers
Bcero Harta
[Ipenmet opranuyeckoi
1 XUMHH, €€ 1 bubnnoreka
BO3HHMKHOBEHHE, IIOK https://myschool.edu.ru/
pa3BUTHE U 3HAYCHUE
Teopust ctpoeHust
OpraHUYECKUX
. bubnuoTeka
2 COCHIHCHIH A M. 1 ITOK https://myschool.edu.ru/
Bbytneposa, e€
OCHOBHBIE TOJIOKEHUS
[Ipencrasnenue o
Kiaccudukanuu
3 |Howewcurypa | 1 ubiorera
yp ITOK https://myschool.edu.ru/
(cucremaTuyeckas) u
TPUBHUAJILHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U
4 cTpoeHe 1 bubnuoreka
’ . LIOK https://myschool.edu.ru/
TOMOJIOTUYECKHH PSIJT
MertaH u 3TaH —
5 IIPOCTENIINE 1 bubmorexa
LIOK https://myschool.edu.ru/
MPEACTABUTENMN AJIKAHOB
6 AJIKEHBI: COCTaB U 1 bubnmoreka
CTpOEHUE, CBOICTBA IIOK https://myschool.edu.ru/
e B
P LTOK https://myschool.edu.ru/
MPEACTABUTENMN AJIIKEHOB
8 [IpakTuyeckas pabora 1 bubnuotexa

Ne 1. «IlonyueHue

ITOK 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/

ATUJICHA U U3YYEHUE €T0
CBOWCTBY

Anxaauensl. byraauen-
1,3 u meTunOyTa ueH-
1,3. [lony4yenue
CHHTETHYECKOTO
KaydyKa U Pe3HHBI

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

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH PSI.
AuetnieH —
MPOCTEUILIHIT
MPEJICTABUTEND aJTKUHOB

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

11

Brraucnenns mo
YpPaBHEHUIO
XUMHUYECKON PeaKIuu

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

12

ApeHbl: 6eH301 1
TONyoJ. TOKCHYHOCTh
apeHOB

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

13

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAJICKAINX K
pa3IMYHBIM KJIaccam

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

14

[IpupoHbIE UCTOYHUKHT
YIJI€BOJIOPOJIOB:
MPUPOIHBIN Ta3 U
MONyTHBIE He(TAHbBIE
rasbl, HeTh U
MPOJYKTHI €€
nepepaboTKu

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

15

[IpupoaHble HCTOYHUKU
yIJI€BOIOPOJIOB:
MIPUPOIHBIN ra3 u
MOMYyTHBIE He(TAHbBIE
rasbl, HeQTh U
MIPOJYKTHI €€
nepepaboTKu

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

16

KounTponsHas pabora no

pazzmeny
«YTIIEeBOIOPOIBI»

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

17

[IpenenvHbie
OJIHOATOMHBIE CIIUPTHI:
METaHOJI M 3TaHOJI.
Bopoponnas cBsi3b

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

18

MuoroaroMHBIE
CIIUPTHI: TUJICHTJIUKOJIb
Y TJIULEPUH

Bubnnoreka
ILIOK https://myschool.edu.ru/
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@DEHOJI: CTpOEHUE

19 MOJIEKYJIBI, PU3NICCKUE bubnuorexa
1 XUMHYECKUE LIOK https://myschool.edu.ru/
CBOWCTBA, IPUMEHEHUE
20 g‘:l)izgiﬂiﬂ " bubnuoteka
P ACTIA IHOK https://myschool.edu.ru/
aneTaibAerul. AIeToOH
OnIHOOCHOBHBIE
21 HpeAcIbHbIE bubnuoreka
KapOOHOBBIC KHUCIIOTHI: LIOK https://myschool.edu.ru/
MYypaBbHHAS U YKCYCHAs
[IpakTnueckas pabora
29 Ne 2. «CpoiicTBa bubnuoteka
pacTBOpa yKCYCHOM IHOK https://myschool.edu.ru/
KHCIIOTBD)
CreapuHoBas 1
OJICHHOBAs KUCJIOTBI,
23 KaK TPeICTaBUTEIIN bubmmorexa
LIOK https://myschool.edu.ru/
BBICIINX KapOOHOBBIX
KHCJIOT
Mpbina Kak conu
o BBICIITUX KapOOHOBBIX bubnuoTeka
KHCJIOT, UX MOOIIEE IIOK https://myschool.edu.ru/
JNEUCTBUE
Crnoxubie 3pupbI Kak
25 Eall) ogjlizifllzel(HCHOT bubmotexa
P ‘ ITOK https://myschool.edu.ru/
['uaponu3 cinoKHbIX
2¢hupoB
Kupsr: runposnus,
26 MIPUMEHCHHE, bubnuoreka
Onoslornyeckas poJib LIOK https://myschool.edu.ru/
YKHUPOB
VYTreBoabl: COCTaB,
KJaccuukanus.
27 Baxnenmmue bubnuoreka
MIPEJICTAaBUTEIIN ITOK https://myschool.edu.ru/
TII0K03a, PPYKTO3a,
caxaposa
PHpoZL LIOK https://myschool.edu.ru/
TIOJIUMEPBI
KonTponsHas pabora mo
29 Eﬁfggg 0JICOJIEpIKAILIIE bubmorexa
POACOAEpHArll ILIOK https://myschool.edu.ru/
OpraHHYecKue

COCAUHCHU A
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30

AMMWHBI: METHJIAMHH U
AHUJINH

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

31

AMMHOKHCIOTHI KaK
amQoTepHbIe
OpraHuYecKue
COEIUHEHHS, UX
OHOJIOrMYECKOe
3gagenue. Ilentuael

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

32

benku xak npupoaHsIe
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS

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

33

OCHOBHBbIE TIOHATHUS
XUMHAH
BBICOKOMOJICKYJISIPHBIX
COCAUHEHHI

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

34

OCHOBHBIE METOIEI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COEIUHEHU.
[ImacTmaccel, Kaydyku,
BOJIOKHA

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11 KJIACC

Ne n/m

Tema ypoka

KoanuecrBo
4acoB

Bcero

Hdara JIeKTPOHHBbIE HU(PPOBBIE
HU3y4eHusi) oopa3oBaTe/ibHbIe pecypchl

XUMHUYECKUN DJIIEMEHT.
ATOM. DJIeKTpOHHAs
KOH(uUryparus aToMoB

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

Ilepuoanueckuil 3ak0H U
[Tepuoanueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
. . MeHaeneeBa, ux
CBSI3b C COBPEMEHHOU
TEOpUEN CTPOCHHUS aTOMOB

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

3aKOHOMEPHOCTH
M3MEHEHHsI CBOICTB
XUMUYECKUX JIEMEHTOB U
UX COCTMHEHUH 110
rpymmnam u nepuoiaMm.
3HaueHue
MEPUONYECKOTO 3aKOHA U
CHCTEMBbl XUMUYECKUX

Bubnnoreka
ILHOK https://myschool.edu.ru/
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anemenToB /JI.M.
MeneneeBa B pa3BUTUU
HayKH1

Crpoenue BemecTna.
XuMudeckas CBSI3b, €€
BHUBI, MEXaHU3MBbI
00pa3oBaHUs KOBAJICHTHOU
cBs3u. Bonopoanas cBsA3b

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

BanenTHoCTb.
DIEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHS.
BeniectBa MosekynsipHOTO
¥ HEMOJICKYJISIPHOTO
CTPOCHUS

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

[Tonatne o gucnepCcHBIX
cucreMmax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa
B pacTBOpE

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

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHU.
I'enetnueckas CBA3b
HEOPraHMYECKHUX BEIECTB,
pPa3IMYHBIX KJIACCOB

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

Knaccudukanus
XHUMHYCCKUX PEaKIIHi B
HEOPraHUYECKOH U
OpPraHUYECKON XUMUHU.
3aKOH COXPAHECHHS MACChI
BEIIECTB; 3aKOH
COXPAaHCHHUS U
MPEBPALICHUS SHEPTUU
MIPH XUMUYECKHX
peaKIusax

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

CkopocTb peakiuu.
OOpatuMble peakiuu.
XHMMHUYECKOE PABHOBECUE

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

10

IIpakTtuyeckas pabora Ne
1. «BaustHMe pa3InyHbIX
(akTOpOB Ha CKOPOCTh
XMMHUYECKON PEAKIINH»

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

11

DNEKTPOIUTHYECKAS
muccounanus. [lonarue o
BOJIOPOJHOM II0Ka3aTese
(pH) pactBopa. Peakuun
HMOHHOTO OOMeEHa.
I'uponus opraHuyeCKux u

Bubnnoreka
IHOK https://myschool.edu.ru/
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HCOPraHNMYCCKUX BCIICCTB

12

OKHCIUTEIBHO-
BOCCTAHOBHTEIIHLHBIE
peakiuu. [lonstue 06
AJIEKTPOJIN3E PACILIIABOB U
pacTBOPOB COJIEH

bubnmoteka
IHOK https://myschool.edu.ru/

13

KonTtponsHas pabota o
pazaeny «TeopeTtnueckue
OCHOBBI XUMHUN»

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

14

Mertaminsl, uX IOJIOKEHNE
B [lepnoanueckou
CUCTEME XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa u
O0COOEHHOCTH CTPOEHHUS
atomoB. OO0mue
(uznueckue cBoicTBa
METaJIIOB

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

15

CrnaBel METaJLIOB.
DIEKTPOXUMUYECKUI P
HaIpsDKEHUH METaJUIOB

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

16

XuMHdecKre CBOMCcTBa
BaXHCHIITNX METAJIIOB
(HATpHiA, KM, KAJIBITHH,
MarHui, aJIOMAHANA) U UX
COEeIUHEHNN

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

17

XUMHUYECKHE CBOUCTBA
XpoMa, MeJI U UX
COEOUHEHUN

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

18

XUMHAYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
COEIUHEHUN

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

19

[TpakTrueckas padora Ne
2. "Pemenne
IKCIIEPUMEHTAJIHBIX
3a71a4 10 TEME
«MeTamiei»"

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

20

Hemertannsl, ux
I0JIO’KEHHE B
IIepuoaunueckoii cucreme
XMMHMUYECKUX JIEMEHTOB
. 1. Menneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB

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

21

dusznyueckre CBOMCTBA
HEMETAJJIOB. AJJIOTPONIUs
HEMETAJJIOB (Ha mpuMepe
KHUCJIOPOJIa, CEPBI,

Bubnnoreka
IHOK https://myschool.edu.ru/
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docdopa u yrneposa)

XMUMHYECKHE CBOUCTBA

22 raJIOr€HOB, CEPBI U UX bubamorexa
. LIOK https://myschool.edu.ru/
COCIMHEHMI
XUMHUYECKHE CBOIMCTBA
23 azota, ocodpa u ux bubmorexa
’ . LHOK https://myschool.edu.ru/
COeIMHEHMI
XUMHUYECKHE CBOMCTBA
24 yriaepoaa, KpeMHUS U X bubnmotexa
> LHOK https://myschool.edu.ru/
COeIMHEHMI
[IpumeHeHne BaXKHEUIINX
25 HEMETAJUIOB U UX bubnmorexa
. IHOK https://myschool.edu.ru/
COeTMHEHMI
O06o00mmenue u
CHCTEeMaTH3aIs 3HaHUH
o Teme «Hemeramnsy.
26 Brruucienus no bubnnoreka
YPaBHEHUSIM XUMHUUECKHX LIOK https://myschool.edu.ru/
peakuuii u
TEPMOXUMHUYECCKUE
pacuEThl
[TpakTrueckas padota Ne
3. «Pemenue
27 AKCIIEPUMEHTAIIbHBIX bubmorexa
LIOK https://myschool.edu.ru/
3a7a4 1o TemMe
"HemeTamsl"»
KonTtponpHas padoTa no
28 TeMaM «MeTalb» U Eubmorexa
ITOK https://myschool.edu.ru/
«HemeTamibl»
Heopranuueckue u
29 OPraHUYECKUE KUCIIOTHI. bubnmoreka
Heopranuueckue u LIOK https://myschool.edu.ru/
OpraHUYECKUE OCHOBAHUS
AmdoTtepHbIe
HEOPraHUYECKHE U
OPraHuYCCKHE
30 C(I:el[I/IHeHI/I}I. Brbmiorexa
LIOK https://myschool.edu.ru/
I'eneTnueckas cBSI3b
HEOPraHMYECKUX U
OpPraHMYECKUX BEUIECTB
Ponp xumMuu B
oOecreueHU
31 9KOJIOTUYECKOMH, bubanoreka
SHEPreTHYeCKOr 1 IHOK https://myschool.edu.ru/
MHIIEBOI OE30IMaCHOCTH,
Pa3BUTUH MEUIIHHBI
32 [IpencraBienust 06 0OmMUX Bubnuoreka
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HAYYHBIX TPUHIIAIIAX LIOK https://myschool.edu.ru/

IIPOMBILLTIEHHOTO

MOJIYYCHHS BAXKHEUILINX

BEILIECTB
33 UYenosek B MUpE BELIECTB 1 bubnuoreka

Y MaTepualioB LIOK https://myschool.edu.ru/
34 XUMUS U 3I0pOBbE 1 bubnuoreka

4eroBeKa LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 34
110 [TIPOTPAMME

YYEBHO-METOAUYECKOE OBECNMEYEHUWE OBPA3OBATEJ/IbHOIO NMPOLIECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAJIbI A1 YYEHUKA

e Xnummns, 10 knacc/ NabpuensH O.C., O6WEeCTBO C OrPaHNYEHHOW OTBETCTBEHHOCTbIO
«JPO®A>»; AkLnoHepHoe obllecTBo «M3paTtenbcTBoO «lpocBeLleHue»
e Xumuns, 11 knacc/ NabpuensaH O.C., ObwwecTBO C OrpaHMYEeHHON OTBETCTBEHHOCTbLIO
«APO®A>»; AkunmoHepHoe obuwecTtBo «M3aatenbcTBo «lMpoceelleHme»

Beegute BapuaHT

METOANYECKME MATEPUANDbI A1 YYUTENA

Beeaute 1. O.C.lNabpuensH, . JibicoBa «Xnmmna Metoagmueckoe nocobme — 6a3oBbin
ypoBeHb» - M.: [poda 2022 roa.

2. O0.C.lN'abpuensH, U.r.OctpoymoB, «0O6Laa XMMus B Tectax, 3agadax, yrnpaxHenumax. 11
knacc» — M.: Apoda, 2023 roa.

3. O.C.lNabpvuensH, MN.H.bepeskunH, A.A.Ywakoa «Xnumnsa 11 knacc: KOHTpO/bHbIE U
npoBepoYHble paboTbl K yuyebHuky». — M.: Apoda, 2021 r.

4. O.C.N'abpuenst, .l.Jibicoa, A.l.BBeaeHckasa «Xnumma 11 knacc: HactonbHas KHUra ans
yuntena». Yactb 1 - M.: Opoda, 2019 roga.

5. O.C.rabpuensn, I.r.Jisicoea, A.lN.BeeaeHckasa «Xummna 11 knacc: HacronbHas KHUra ans
yuntena». Yactb 2 - M.: Opoda, 2022 roga.

6. O.C.lN'abpuensH, MN.B.Pewetos, N.I'.OcTpoymMoBa «3agayn No XMMmun n cnocobbl nx
peweHnuns» - M.: «lpoda», 2021roa.

7. B.I'. AeHncoBa «Xmummsa 11 Knacc noypoyHble naaHbl no yyebHuky O.C.MabpuensHa,
I.I.JibicoBo» - Bonrorpaa» Yuutenb 2018roa.

8. M.A.Pab6oBa, Y.l0.HeBckas, P.B.JInHko «TecTbl N0 xummmn 11 knacc», - M.: DK3aMeH,
2019r.

9. 9. O.C.lN'abpuensH, N.I.ocTpOyMOB «XMMUYECKNIA SKCMEPUMEHT B WIKone 11 knacc»; - M.:
Opoda. - 2019 roa. _

LNDOPOBbIE OBPA3OBATEJIbHbBIE PECYPCbl U PECYPCbl CETU UHTEPHET

BeeauTte _ BBeautemaHHbiehttp://www.chemnet.ru Nazerta «XumMusa» n cant gnga yumtens «4
nay Ha ypoK XnMMmmn»

http://him.1september.ru EamHasa konnekuus LIOP: NMpeamMeTHasa Koanekunsa «Xmmms»
http://school-collection.edu.ru/collection/chemistry EctectTBEHHO-Hay4Hbl€ 3KCMEPUMEHTbI:


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

xnmus. Konnekums Poccuinckoro obueobpasoBatesibHOro noprana

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

http://www alhimik.ru Bcepoccuinckas onmMnmaga WKOJbHUKOB MO XMMUK
http://chem.rusolymp.ru OpraHuyeckas XxmMMusl: 37IEKTPOHHbIN YUEOHNK ANS CpeAHEN LKOSbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMWW: 3N1EKTPOHHbINA YUYEBHUK

http://www hemi.nsu.ru OTKpbITbIA KONNemK: Xumus

http://www.chemistry.ru AuctaHumMoHHas onuMnuana no XMMmMnN: TETEKOMMYHUKALMOHHBbIN
obpasoBaTenbHbIli NPOeKT
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