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NOACHUTEJIbHAA 3AMNMUCKA

[Mporpamma no xMmumn Ha ypoBHe cpefHero obuiero obpasoBaHusa paspaboTtaHa Ha OCHOBeE
depepanbHoro 3akoHa o1 29.12.2012 Ne 273-d3 «O6 obpasoBaHum B Poccurickon ®eagepaumny,
TpeboBaHW K pe3ynbTaTtam ocBoeHUs dbeaeparnbHon obpasoBaTenbHOM NporpaMmmbl cpeaHero obuero
o6pasosaHus (POl COO), npeacraBneHHbix B PegepanbHOM rocyaapCTBEHHOM 06pa3oBaTefibHOM
ctaHgapTte COO, c yuétom KoHuenuuun npenogaBaHusa y4ebHoro npegmeta «Xummsi» B obpasoBaTenbHbIX
opraHusaumax Poccuickon degepaumm, peanuayomx oCHOBHble obpasoBaTesibHble NPOrpaMmmbl, U
OCHOBHbIX nofnoxeHunn «CTpaTternn passuTtus BocnmtaHna B Poccuinckon denepaumm Ha nepmog go 2025
roga» (PacnopsikeHue MNpasutensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHoBy noaxonoB K paspaboTke NporpaMmmbl MO XMMKUK, K onpeaenennto obLuen ctpaternm obyveHms,
BOCMNUTaHUS 1 pa3BuTus obydatowmxca cpegcresamm ydebHoro npegmeta «Xumua» ana 10—11 knaccoB Ha
©a30BOM ypoBHE cocTaBunm koHuenTyanbHble nonoxeHns ProC COO o B3anmMoobycnoBfeHHOCTH
uenewn, cogepxaHus, pesynbtatoB oby4yeHnsa n TpeboBaHU K YPOBHIO NOATOTOBKM BbIMYCKHUKOB.

XumMmunyeckoe obpasoBaHue, Nony4aemoe BbiNyCKHMKamMu o6LeobpasoBaTenbHOM opraHn3aunm, SBnseTcs
HeOTbeMNeMON YacTbto X obpasoBaHHOCTU. OHO CRYXWUT 3aBepLUaoLLIMM 3TanomM peanusaumm Ha
COOTBETCTBYHOLLEM eMy 6HA30BOM YPOBHE KOYEBbLIX LLEHHOCTEN, NPUCYLLMX LIENOCTHON CUCTEME
XMMUNYECKOro 06pa3oBaHns. ATK LLEHHOCTM KacatTCsl NO3HAHNSA 3aKOHOB NPUpPOoAbl, OPMUPOBAHNS
MUPOBO33PEHNS 1 00LLEN KyNbTypbl YenoBeka, a Takke 3KONnornyeckm 060CHOBaHHOIO OTHOLLEHUS K
CBOEMY 340pPOBbI0 M NpUpoaHON cpefe. PeannayeTtca xummyeckoe obpasoBaHme obyyaloLmxcs Ha
ypoBHe cpeaHero obuiero obpasoBaHnst cpeactBammn y4ebHoro npeameTa «Xumus», cogepxaHme u
NOCTPOEHME KOTOPOro onpeaeneHbl B NporpaMmMe No XMMUKU ¢ Y4ETOM CneundmrKn Haykn XumMmmn, eé
3Ha4YeHus1 B NO3HAHUM NPUPOAbLI U B MaTepuanbHOM XXMU3HM 00LWEecTBa, a Takke C y4ETOM 0bLMX uenen 1
NPUHLMNOB, XapakTepu3yloLLMX COBPEMEHHOE COCTOSAHME CUCTEMbI cpeaHero obuiero obpa3oBaHus B
Poccuinckon ®egepaunn.

XnMUs Kak aneMeHT CUCTEMbI eCTECTBEHHbIX HayK UrpaeT ocobyto porb B COBPEMEHHOM LMBUNU3aLMN, B
co3faHum HoBou 6a3sbl MaTepuansHon KyrnbTypbl. OHa BHOCUT CBOW BKag B hopMmnpoBaHmne
paunoHanbHOro Hay4YHOro MbILWSIEHNS, B CO34aHMe LIeNoCTHOro NpeacTaBneHnst 06 okpyxarowem mupe
Kak O eAMHCTBE Npupoabl 1 Yenoseka, KoTopoe hopMUPYETCH B XMMUN HA OCHOBE MOHUMaHUS
BELLLECTBEHHOIO COCTaBa OKpy>KaloLlero Mupa, 0Co3HaHUSA B3aMMOCBSA3N MeXay CTPOEHMEM BELLEeCTB, UX
CBOVCTBaMM 1 BO3MOXHbIMW 0651aCTAMMU MPUMEHEHUS.

TecHo B3anMoOAeNCTBYs C APYIMMU €CTECTBEHHBIMU HaykaMu, XMMUS1 cTana HEOTbeMITEMOW YacTbio
MUPOBOW KyNbTypbl, HEOGXOANUMbIM YCIIOBMEM YCMELLHOMO TPyAA U XXMU3HM KaXKaoro YreHa obuiecTsa.
CoBpeMeHHas XMMUs Kak Hayka co3uaaTenbHas, Kak Hayka BbICOKMX TEXHOMOMIA HanpaBreHa Ha
pelleHne rnobanbHbix NPobnemM yCTOMYMBOro pasBuUTUS YENOBEYECTBA — CbIPbEBON, SHEPreTUYECKOMN,
MULLEBOW, 3KOSOrM4Yeckon 6e30MacHOCTU U OXpaHbl 300POBbS.

B cooTBeTCTBMM C O6LLIMMK LENSMU 1 NPUHLMNaAMK cpeaHero obuiero obpasoBaHns cogepxaHne
npegmeta «Xumms» (10-11 knaccbl, 6a30BbI YPOBEHb U3YHEHUS) OPUEHTUPOBAHO NPENMYLLECTBEHHO Ha
00LLEKYNbTYPHYIO NOArOTOBKY 0By4aloLmxcs, HeobxoaMMyo UM ANnS BbipaboTKn MMPOBO33PEHYECKNX
OPUEHTUPOB, YCMNELLHOIO BKIMIOYEHMS B XN3Hb COLMyMa, NPOAOIMKEHNsT 00pa3oBaHNS B pa3rinyHbIX
obnacTsx, He CBSI3aHHbIX HENOCPEACTBEHHO C XMMUEN.

Cocrasnsawowmmu npegmeta «XuMns» aBnatoTca 6asosble Kypebl — « OpraHnyeckas xumusa» n «Obwas un
HeopraHuyeckas XMMusi», OCHOBHbIM KOMMOHEHTOM COAEPXaHUs KOTOPbIX SIBMISAKOTCS OCHOBLI 6a30BOM
HayKu: CMCTeMa 3HaHWM NO HEOPraHUYECKOW XMMUM (C BKITKOYEHMEM 3HaHWI 13 obLLen Xumumn)
opraHu4eckon xmmun. PopmMmpoBaHne JaHHOW CUCTEMbI 3HAHUI NPY N3yveHun npegmeTta obecneymsaeT
BO3MOXHOCTb pacCMOTPEHUS BCEro MHOroobpasuns BeLwecTB Ha OCHOBE OBLLMX MOHATUI, 3aKOHOB U
TEOPUN XUMUMN.



CTpykTypa cogepkaHus KypcoB — «OpraHudeckasa xummuay n «ObLiaa n HeopraHmyeckas XuMmnsi»
cdopMmpoBaHa B NporpaMme no XMMuMM Ha OCHOBE CUCTEMHOIO NoAxXoAda K U3y4eHuto y4ebHoro
mMaTepuana n obycnosneHa nctopudeckn 060CHOBaHHbIM Pa3BUTUEM 3HAHWUI Ha OnpeaenEéHHbIX
TeopeTU4EeCKMX ypoBHSX. Tak, B Kypce OpraHM4eckon XMMnm BelecTBa paccMaTpmBaloTCa Ha yPOBHE
Knaccm4yeckon Teopumn CTPOEHUS OpraHMYEeCcKnX COeaANHEHWI, a TaKkke Ha YPOBHE CTEPEOXUMMUYECKUX U
3NEKTPOHHbIX NPeACTaBnNeHnn 0 CTpoeHMn BelecTB. CBeageHus 06 nsyvyaemblx B Kypce BeLlecTBax
AaloTCA B pasBUTUN — OT YrNeBOAOPOAO0B A0 CMOXHbIX BMONornyeckn akTMBHbIX coeauHeHnn. B kypce
OpraHN4YeCcKon XMMUKN Nony4vatoT pasBuTne cOopMMPOBaHHbIE HA YPOBHE OCHOBHOIO obLero obpasoBaHus
nepBoOHavanbHble NPeaCcTaBeHNs O XMMUYECKON CBSA3N, KnaccudUKaLMOHHbIX NpM3HaKkax BELLECTB,
3aBUCMMOCTWN CBOWCTB BELLECTB OT UX CTPOEHMUS!, O XMMNYECKOW peakuuun.

Moa HOBbIM YrioMm 3peHns B npegMmeTe « XuMunsi» 6a30BOro ypoBHSI pacCMaTpMBaeTCsl U3yYeHHbI Ha
YPOBHE OCHOBHOrO 06LLiero ob6pa3oBaHNsa TEOPETUYECKNIA MaTepuan n pakTonormieckne cBegeHns o
BELLECTBaX M XMMMUYECKOWN peakumun. Tak, B 4aCcTHOCTU, B Kypce «ObLan n HeopraHnyeckas XMumMumsi»
obyyvarLmmes NpegoCTaBnseTCss BO3MOXHOCTb OCO3HAaTb 3HAaYEHNe NePMOANYECKOro 3aKoHa C
o6LeTeopeTNYECKMX 1 METOOO0TOMMYECKUX NO3ULMIA, TNYyDXKe NOHATL MCTOPUYECKOE N3MEHEHNE PyHKLMIA
3TOro 3akoHa — oT obobLiaroLen 4o 06 BACHSAOLWEN N NPOrHO3UPYHOLLIEN.

EonHasa cuctema 3HaHMM O BaXXHEWLLMX BeLLeCcTBax, MX cocTaBe, CTPOEHUN, CBOUCTBAX U MPUMEHEHUN, a
TakKe 0 XMMUYECKNX peakUumsx, X CyLLLHOCTU U 3aKOHOMEPHOCTSX NpoTeKaHna gonosHseTcda B kypcax 10
n 11 KraccoB anieMeHTamMu cofepXXaHus, UMeLLNMU KyNbTYPOrOrm4ecknin n NpuUKagHon xapakrep. 9n
3HaHWA CNOCOBCTBYIOT MOHMMAHMIO B3aUMOCBSA3N XMMUN C OPYTMMWN HAayKaMK, packpbiBatoT €€ posb B
no3HaBaTesIbHOW N MPaKkTU4eCKOM AeATEeNbHOCTM YenoBeKa, CNoCOBCTBYIOT BOCMUTAHMUIO YBAXEHUS K
npoueccy TBopYecTBa B 06nacTn TeOpUN MU NPaKTUYECKUX MPUNOXKEHUA XUMUKN, MOMOTatOT BbIMYCKHUKY
OPUEHTUPOBATLCH B OBLLECTBEHHO U IMYHOCTHO 3HAYMMbIX NpobriemMax, CBA3aHHbIX C XMMUEN, KPUTUYECKN
OCMbICNIMBaTh MHAOPMALMIO U NPUMEHATL €€ AN NONOSIHEHUSA 3HAHWUN, PELLEHNSA UHTENNEKTYarbHbIX 1
3KCNepuMeHTanbHbIX UCCrefoBaTeNbCKNX 3agad. B uenom cogepxaHue yyebHoro npegmeta « XumMms»
AAHHOro YPOBHS U3Y4YEHUSA OPUEHTMPOBAHO Ha (POPMUPOBaHME Yy 0BYyYaoLLMXCS MUPOBO33PEHYECKON
OCHOBbI A4S151 NOHUMaHNA PUNOCOMCKUX NOEN, TaKUX KaK: MaTepuaribHoe eANHCTBO HEOPraHUYeCcKoro n
opraHn4eckoro mmpa, obycroBrieHHOCTb CBOMNCTB BELLECTB X COCTAaBOM U CTPOEHMEM, MO3HABAEMOCTb
NPUPOOHLIX ABSIEHUA NYTEM 3KCNEPUMEHTA N peLleHnsa NPOTUBOPEYNA MeXOY HOBbIMU (hakTamn u
TeopeTn4ecknMm nNpeanochbisikaMmn, OCO3HaHNE POSi XMMUN B PELLIEHUN 3KONOrMYECKNX Npobem, a Takke
npobnem cbepexeHnss IHepreTM4eCcKNx pecypcoB, Cbipbsl, CO34aHMs HOBbIX TEXHONOMMA N MaTepuarsos.

B nnaHe pelueHus 3agay BoCnMTaHUS, pa3BUTUS U coumannsaumnmn obyyatoLmxcs NpUHATbIE MPOrpaMMon
Mo XMMUK NoaxoAbl K onpeAeneHnto coaepkaHns U NoCTPoeHUsl NpeaMeTa npegycMaTpuBatoT
hopMupoBaHMe yHMBEpPCarnbHbIX Y4eOHbIX 4ENCTBUI, MMEIOLLMX 6a30BOe 3HAaYEHMEe ANS PasfMyHbIX
BMOOB AEATENbHOCTU: pelleHnst Npobrem, noucka, aHanmaa n o6paboTknm HPopMaL K1, HeOBXOANMbIX
Ans NpMobpeTeHNs onbiTa NPaKTUYECKOW U UCCreaoBaTeNbCKOM AEeATENBHOCTU, 3aHMMAaIOLLEN BaXHOe
MECTO B MO3HAHUN XUMUM.

B npakTuke npenogaBaHUst XMMUKN Kak Ha YPOBHE OCHOBHOIo obLiero o6pasoBaHunsi, Tak 1 Ha YPOBHE
cpeaHero obuiero obpasoBaHns, Npu onpeaeneHny cCoaepKaTernbHOM XapakTepUCTUKN Lienen nayvyeHuns
npegmMeTa HanpaBrneHNeM NepBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO NPU3HAETCs hopMmUpoBaHue
OCHOB XMMWYECKOM HayKu kak 06riacT COBPEMEHHOIO eCTeCTBO3HAHUS, NPaKTUYECKON AeATENbHOCTY
YyenoBeka M Kak OHOrO M3 KOMMOHEHTOB MUPOBON KynbTypbl. C METOAMYECKOWN TOYKWN 3PEHMS TaKoW
noaxon K onpeaeneHnto Lenen nsyvyeHns npegmMmeTa siBnseTcs BriofiHe onpaBaaHHbIM.

CornacHo faHHOW TOYKe 3peHus rMaBHbIMK LensaMu u3ydeHus npegmeta « Xumus» Ha 6a30BOM ypoOBHe
(10 =11 kn.) aBngwTCS:

opMmnpoBaHne CUCTEMbI XMMUYECKNX 3HAHUIM KaK BaXKHENLLEN COCTaBMSLWEN eCTeCTBEHHO-HAYy4YHON
KapTUHbI MMpPa, B OCHOBE KOTOPOW NexaT KItoyeBble NOHATUA, (PpyHAaMEHTarnbHble 3aKOHbl U TEOpPUK



XMMWUW, OCBOEHUE A3blka HayKW, YCBOEHUE M NMOHMMaHWe CYLLHOCTU AOCTYMNHbIX 0606LeHNiA
MWPOBO33PEHYECKOrO XapakTepa, 03HaKOMIIEHNE C UCTOPUEN UX Pa3BUTUS U CTAHOBMEHNS;

dopmMmpoBaHme 1 pas3BuTNE NpeacTaBeHnIn O Hay4YHbIX METOAAX NO3HAHUS BELLECTB Y XUMUYECKNX
peakuunin, HeoOXoAMMbIX NSt NPUOOPETEHNSI YMEHMIN OPUEHTUPOBATLCS B MUPE BELLIECTB U XUMUYECKMX
ABMNEHWI, UMEIOLLIMX MECTO B NPUPOAE, B MPAKTUYECKON U NMOBCEOHEBHOMN XU3HU;

pa3BuTne yMGHI/IIZ N cnocoboB AeATENbHOCTU, CBA3aHHbLIX C HAbNAeHNnEeM N 06BbACHEHNEM XMMNYECKOTO
SKCMepMeHTa, cobniogeHnem npaBurn GesonacHoro o6pau.|,eH|/|ﬂ C BellecTtBamMu.

Hapsagy ¢ aTum, cogepxaTtenbHasa xapakTepucTuka Lenen n 3agad usydeHust npegMmerta B nporpamme rno
XUMUM YTOYHEHA N CKOPPEKTMPOBaHa B COOTBETCTBUM C HOBbIMW NPUOPUTETAMU B CUCTEME CPEAHETD
obuero obpasoBaHus. CerogHs B npenogaBaHum XumMmn B 60rbLIEN CTENEHN OTAAETCA NpeanoYTeHne
NpPaKTUYECKON KOMMOHEHTE coaepXaHnst 00y4eHns, OPUEHTUPOBAHHON Ha NOArOTOBKY BbIMYCKHMKA
o6LeobpasoBaTenibHON opraHn3aunn, Bnagetowero He HabopoMm 3HaHMM, a PYHKLNOHANbHOM
rPaMOTHOCTLIO, TO €CTb Crnocobamm 1 YMEHUSIMU aKTUBHOMO NOSTyYEHUST 3HAHUIA U NPUMEHEHNSA NX B
peanbHOM XN3HWN ONsl PELLEHNS NMPAKTUYECKMX 3a4au.

B cBs3M ¢ 3TUM Npu u3yyeHun npegmeta «XuMms» JOMUHUPYIOLLEE 3HAaYeHe npruobpeTatoT Takue Lenu u
3aJauu, Kak:

aganTaums obyyatoLwmxcs K yCrnoBusaM QUHaMUYHO pa3BMBatoLLerocs Mupa, opMmpoBaHme
WHTENNEKTyanbHO pasBMTOM NIMYHOCTU, FOTOBOW K camMoobpa3oBaHuMio, COTPYAHUYECTBY,
CaMOCTOSITENbHOMY MPUHATUIO TPAMOTHbIX PELLUEHUIA B KOHKPETHbIX XKU3HEHHbIX CUTyaLMsIX, CBSI3AHHbIX C
BeLLeCcTBaMu U UX MPUMEHEHUNEM;

hopMupoBaHme y 0byyatoLLmMXCs KIHYeBbIX HABbIKOB (KIMHOYeBbIX KOMMNETEHUNI), UMEIOLLMX
YHMBepcanbHoe 3Ha4YeHve ANs pasnnyHbiX BUAOB AeATENbHOCTU: pellueHnst Npobrem, noucka, aHanmsa u
06paboTkM NHPOPMaLUKN, HeOBXOAMMBIX AN NPUOBPETEHUS OnbiTa A4eATENbHOCTU, KOTOpas 3aHUMaeT
Ba)HOE MECTO B MO3HAHUWN XMMUM, a TakKe AN OLEeHKM C No3MLUuii akonorndeckon 6esonacHoCTm
XapakTepa BNUsiHUSI BELLLECTB 1 XMMMUYECKMX NMPOLECCOB Ha OpraH1Mam YernioBeka U NpUpoaHYHo cpeay;

pasBUTUE NO3HaABATENbHbIX MHTEPECOB, UHTENNEKTYaNbHbIX U TBOPYECKUX CMIOCOBHOCTEN 06yYatoLLMXCS:
CNOCOBHOCTN CaMOCTOSATENbHO NpuobpeTaTb HOBbIE 3HAHWS MO XMMUWN B COOTBETCTBUM C KU3HEHHbLIMU
noTpebHOCTSMU, UCMONb30BaTb COBPEMEHHbIE MH(OPMAaLMOHHbIE TEXHONOMMM A1 MOUCKa U aHanu3a
y4eBHOW 1 Hay4YHO-NONYNAPHON NHAPOPMAaLIMN XMMUYECKOTO COAEPXKaHUS;

dhopmMupoBaHMe 1 pa3BuTHe Y 00y4aKLLIMXCS aCCOLMATUBHOMO M NTOFMYECKOTO MbILLTIEHNUS,
HabnoaaTenbHOCTN, COBPaAHHOCTU, aKKypaTHOCTU, KOTOPblE 0COBEHHO HEOBXOAMMbI, B YaCTHOCTU, NpW
NnaHMpoBaHMU N NPOBEAEHMUN XMMMUYECKOTO SKCNEPUMEHTA;

BOCNUTaHMe y oby4aroLmxcs yoexxaéHHOCTN B 'yMaHUCTUYECKOM HanpaBieHHOCT XUMUN, €€ BaXKHOM
ponu B peLueHnn rnobanbHbIX Npobriem paumMoHanbHOro Npupoaonofb30BaHUs, NOMONTHEHUS
3HepreTUYecKMx pecypcoB U COXpaHeHNs NPUPOLHOro paBHOBECUS, OCO3HaHUsSE HEOB6XOAMMOCTH
BepeXXHOro OTHOLLEHUS K NPUPOAE N CBOEMY 3[00POBLI0, a TakKe NpuobpeTeHns onbiTa UCNOofb30BaHNS
NONyYeHHbIX 3HaHU AN NPUHATUSA TPAMOTHBIX PELLUEHUI B CUTYaUUsIX, CBA3AHHbIX C XMMUYECKUMM
SABMEHUAMN.

B yyebHOM nnaHe cpegHero obwero obpasoBaHmsa npegmeT « XuMmumsi» 6a30BOro ypoBHSI BXOAUT B COCTaB
npegmeTHon obnactn « ECTeCTBEHHO-HayYHbIE NPEeaAMETbI».

O6Lwee uncno yacos, OTBEAEHHBIX ANA U3y4eHUst XMMnn, Ha 6a3oBOM ypoBHE cpeaHero obLiero
obpasoBaHus, coctaBnseT 68 4yacos: B 10 knacce — 34 yaca (1 yac B Hegentw), B 11 knacce — 34 vaca (1
yac B HeZenw).



COOEPXXAHUE OBYYEHUA

10 KIACC

OPIAHMYECKAA XUMUA

TeopeTuyeckne oCHOBbI OpraHM4eCcKon XMMmnm

MpeomeT opraHN4YecKon XMMumn: €€ BO3HUKHOBEHMWE, Pa3BUTUE N 3HAYEHNE B NOSTyYEeHUM HOBbIX BELLECTB U
MaTtepuanoB. Teopus CTpoeHnsa opraHndecknx coegmHeHnn A. M. bytnepoBa, €€ OCHOBHbIE NOSIOXEHUS.
CTpyKTYypHbIE (hOpMYIbl OpraHMYeckmx BeLecTB. [lomonorus, nsomepusi. Xummnyeckas cBssb B
OpraHMYecKnx COeaUHEHUAX — OAMHapPHbIE N KpaTHbIE CBA3N.

MpencraeneHue o knaccuukaumm opraHM4eckux BelecTs. HomeHknatypa opraHM4eckux CoeguHeEHNN
(cuctemaTunyeckasi) U TpuBMarbHble HAa3BaHUSA BaXXHEWLLMX NpeacTaBUTENEn KIacCoB OpraHUYecKnx
BELLECTB.

JkcneprMMeHTanbHble MeTobl U3yYeHUs BELLIECTB U UX NPeBpaLleHUin; 03HaKomneHme ¢ obpasuamm
OpraHMYecKMX BELLLECTB U MaTepuanamMm Ha UxX OCHOBE, MOAENMPOBaHNE MOTEKY OpraHNYecknx
BellecTB, HabnoaeHNe 1 on1McaHne AEMOHCTPALMOHHBIX OMbITOB MO NPeBpPaLLEHNI0 OpraHNYecKnx
BELLLECTB NpW HarpeeaHuu (nnasrneHue, obyrnMeaHme 1 ropeHue).

Yrnesogopoabl

ArnkKaHbl: COCTaB U CTPOEHUE, romonornyeckun psg. Metan v ataH — npocTenume npeactaBuTenm
ankaHoB: (oM3nYecKne N XMMn4eckne CBOMCTBA (peakumnmn 3aMeLLeHnss N TOPEHUS), HaXOXOEHNE B
npupoae, NofiydyeHne 1 npuMeHeHue.

AnKeHbl: COCTaB U CTPOEHUE, FOMOSIorMyeckuii paad. STUINEH 1 NPonuneH — NpocTenlne npeacTaBuTenm
ankeHoB: hm3nyeckme N XMMmn4eckmne CBOMCTBa (peakummn ruapupoBaHuns, ranoreHMpoBaHus, rmapatauum,
OKUCNEHUS U NonMMepu3annn), nornyvyeHne 1 npuMeHeHue.

AnkagueHbl: 6ytagnen-1,3 n metunbytaguneH-1,3: CTpOEHNE, BaXKHENLLNE XUMUYECKME CBONCTBA (peakuus
nonumepusaumm). Nony4yeHne CUHTETUYECKOTO KaydyKka U pe3unHbl.

AInKWHbI: cOCTaB N 0COBEHHOCTM CTPOEHMUS, TOMOJSIOrMYECKUIA psd. ALETUNEH — NPOCTENLINIA
npeacTaBUTESNb afiKMHOB: COCTaB, CTPOEHME, (PU3NYECKME N XMMUYECKMEe CBONCTBA (peakuuu
rMOpupoBaHns, ranoreHMpPoBaHus, rmapaTtauum, ropeHns), nonyyYeHne n NpUMeHeHune.

ApeHbl. BeHson: cocTas, cTpoeHue, PU3NYECKNE U XMMUYECKNE CBOMCTBA (peakuumn rarioreHMpoBaHns u
HUTPOBaHWSA), NOMy4YeHe N NpuMeHeHne. Tonyon: cocTae, CTPoeHue, pranyeckme n XMMmmyeckune
CBOWCTBA (peakumu ranoreHMpoBaHnsi U HATPOBaHMS), MonyyYeHne 1 npuMeHeHne. TOKCUYHOCTb apeHoB.
FeHeTMYeckasi CBSI3b Mexay YrneBoaopoAamMu, NpUHaAnexalluMMm K pasnuyHbiM Knaccam.

[MpupogHble NCTOYHKKM yrneBogopoaoB. [NpupoaHbiv ra3 1 nonyTHele HedpTAHbIE rasbl. HedpTb 1 eé
npoucxoxageHune. Cnocobbl nepepaboTkn HeTU: NepPeroHKa, KPEKUHT (TEPMUYECKUIA, KaTannTUYECKUR),
nuponus. MpoaykTbl nepepaboTkm HePTU, NX NPUMEHEHME B NPOMBbILLIIEHHOCTU U B ObITy. KaMeHHbIN
yrosnb 1 NPOAYKTbI ero nepepaboTku.

OKcnepuMeHTanbHble METOAbI M3YYEeHUS BELLECTB U UX NpPeBpaLLEeHMIA: 03HaKoMIieHne ¢ obpasuamm
nnacTmacc, Kay4yykoB U pe3nHbl, Konnekumm «HedTb» 1 «Yronb», MogenupoBaHue Mosiekyn
yrneBoopOoA0B U ranoreHonpon3BoAHbIX, NPOBEeAEHNE NpakTUYeCcKon paboTbl: NONyyYeHne aTuneHa u
N3y4yeHne ero CBOMCTB.



PacuyéTHble 3agaun.

BbluncneHns no ypaBHEHMIO XMMNYecKon peakumm (Maccbl, 06bEMa, Konnyectesa MCXOOHOro BeLecTsa
NN NPoAYKTa peakuun rno U3BECTHbIM Macce, 06bEMY, KONMYECTBY OLHOIO N3 UCXOAHbIX BELLECTB UNn
NPOLYKTOB peakumn).

Kucnopoacoaepxalyme opraHu4yeckue coeauHeHus

[MpenenbHble o gHOaTOMHbIE CnUPThl. MeTaHon 1 aTaHonN: CTpoeHue, phusnyeckne nu XMMmn4eckme CBOMCTBa
(peakuun ¢ akTMBHbIMW MeTannamMmu, rafioreHoBo4opoaaMu, ropeHue), npuMeHeHne. BogopogHble cBs3un
MeXxagy Morekynamm cnupTtoB. [lencTBme MeTaHosia U 3TaHona Ha OpraHn3m YeroBeka.

MHoroaToMHbIe CNUPTLI. QTUIEHITINKOMb U MMULEPUH: CTPOeHue, (bnsndeckne n Xmmmnyeckme CBOMCTBa
(B3aMmopgencTamne co LLeNoYHbIMU MeTarnnamMmm, Ka4yecTBeHHast peakunsa Ha MHOroaToOMHbIe CrvpThl).
[encTeme Ha opraHnam yenoseka. [pMeHeHne rnuuepuHa n STUNEHTIMKONS.

deHon: CTpoeHne Monekyrbl, PuUsnyeckne n XuMmmnyeckne cBOMCTBa. TOKCMYHOCTL doeHona. NpnumeHeHne
deHona.

Anbgernabl n keToHbl. Popmanbgeru, auetanbgerua: ctpoeHme, pusmyeckne n XMuMmmnyeckne cBOMCTBa
(peakumnn oKMCNeHnsa N BOCCTaHOBMNEHUS, KAYeCTBEHHbIE peakLmu), nosiydeHne n npuMeHeHne.

OpHoocHOBHbIE npeaenbHble KapboHoBbIE KMCNOThl. MypaBbMHAA 1 yKCYyCHasi KUCNOTbI: CTPOEHME,
donamyeckme n XuMmnyeckne CBOMUCTBa (CBOMCTBA, 0bLume AN Krnacca KUCIOT, peakums atepudumkaumn),
nosiyyeHme n npumeHeHne. CteapuHoBas 1 ofieMHOBast KUCNOTbI Kak NpeacTaBuTeny BbICLLUNX
KapBOHOBbLIX KMCNOT. Mbina kak conu BbICLUINX KapOOHOBbLIX KMCAOT, NX MOoLLee AENCTBUE.

CnoxHble admpbl kKak NPOn3BOAHbIE KAPOOHOBLIX KACIOT. MAponm3 crnoxHbelx acdupos. XKnpsbl. Maoponns
XunpoB. MNpumeHeHne xnpoB. bruonormnyeckas ponb XMUPOB.

YrneBoapl: COCTaB, Knaccudukaums yrnesogos (MOHO-, AN- 1 nonucaxapuabl). [Moko3a — NpocTenLLmnii
MOHOcaxapu: 0COBEHHOCTN CTPOEHMSA MOMEKYrbl, (PU3NYECKNE N XMMUYEeCKue CBONCTBA
(B3aumopencteume ¢ rugpokengom meau(ll), okmcneHne ammmayHbiM pactsopom okeuaa cepebpa(l),
BOCCTaHOBMNEHNe, GpoxeHune rmnoKo3bl), HAaXoXaeHWe B Npupoae, NpuMeHeHne, bruonormyeckasa porb.
doToCcnHTE3. PPYKTO3a Kak M30MEP TIHOKO3bI.

Kpaxman u uenntonosa kak npupoaHsie nonumepbl. CTpoeHne Kpaxmarna v Lennonosbl. drusunyeckme u
XMMUYecKne CBOWMCTBa kpaxmana (rMaponuns, Ka4yecTBeHHasl peakuusi ¢ MogoMm).

OkcnepyMeHTarnbHble METOAbl U3yYeHWs BELLECTB U UX NPeBpaLleHnin: NpoBeaeHve, HabnogeHve n
onvcaHne A4eMOHCTPALMOHHbIX OMbITOB: FOPEHNe CNUPTOB, KAYECTBEHHbIE PeaKunn OOHOATOMHbIX CIMPTOB
(okucnenue ataHona okcngom meau(ll)), MHOroaToMHbIX CNMMPTOB (B3aMOAENCTBUE MULepuHa C
rugpokcuaom meau(ll)), anegernaoB (OKMCNEHNE amMUaYHbIM pacTBOpPOM okcunaa cepebpa(l) n
rmgpokcugom megu(ll), Bsanmopencrame kpaxmana ¢ nogom), NpoBeaeHne NpakTM4eckom paboTbl:
CBOWCTBa pacTBOpa YKCYCHOWN KACNOThI.

PacuéTtHble 3apaun.
BbluncneHns no ypaBHEHMIO XMMNYeckon peakumm (Maccbl, 06bEMa, Konnyectesa MCXOOHOro BeLecTsa
NN NPoAYyKTa peakuun rno U3BeCTHbIM Macce, 06bEMY, KONMMYECTBY OAHOIO M3 UCXOOHbIX BELLLECTB Unn

NPOLYKTOB peakumn).

AsoTcogepxallme opraHMyeckne coeguHeHus.



AMUHOKNCIIOTbI KakK aMC*JOTeprIe opraHn4yeckmne coegnHeHU4. dunsnyeckme n xmummyeckme CBOMCTBa
aAMNHOKNCIIOT (Ha npmnmepe FJ'IVILI,VIHa). Bbuonornyeckoe 3HavyeHne amnHokmcnoT. lNenTuabl.

Benku kak npupoaHble BbICOKOMOMEKYNspHble coeanHeHus. MNepBuYHas, BTOpMYHas 1 TpeTuyHas
CTpYKTypa 6enkoB. XMMmnyeckne cBomcTea OenkoB: rmaponuns, AeHaTypauusi, Ka4eCTBEHHbIE peakuun Ha
oenku.

3KcnepwmeHTaanb|e MeTOdbl N3yHeHUdA BeLWeCTB N UX I'IpeBpaLLl,eHVIVIZ HabngeHne 1 onucaHue
OEMOHCTPaUMOHHbIX ONbITOB: AeHaTypauud 6enkoB npun HarpeeaHn, UBETHbIE peaKLunn 6enkos.

BbICOKOMOl'IeKynﬂprIe coeaunHeHusA

OCHOBHbIE NOHATUA XUMUM BbICOKOMOJIEKYITAPHbIX COeINHEHWUI: MOHOMED, nonmmMmep, CTPYKTypHoOE 3BEHO,
cteneHb norinMmepundaunmn, cpeaHdaqa MonekyrndapHaa Mmacca. OcHoOBHblEe METOAbI CUHTE3a
BbICOKOMOJIEKYITAPHbIX coeauHeHnn — nonnmepunsauma n NnoyIMKoHAeHcauunA.

OkcneprMeHTanbHble MeTobl N3yYeHMs BELLLECTB M UX NpeBpaLleHunii; 03HaKomIeHme ¢ obpasuamm
NPUPOAHbIX U UCKYCCTBEHHbLIX BOMOKOH, NylacTMacce, Kay4yKoB.

MexnpegmeTHble CBA3MN.

Peanusauunsa mexnpegMeTHbIX CBA3EN Npu n3ydeHun opraHndeckom xmummum B 10 Krnacce ocyLecTBrnsieTcs
Yyepes UCMNoMb30BaHNE Kak 0OLUX eCTECTBEHHO-HAY4YHbIX MOHATUN, TaK U MOHATUNA, ABMASIOLLNXCA
CUCTEMHbIMU ANSA OTAENbHbIX NPeaMeTOB eCTeCTBEHHO-HAY4YHOro LuKna.

Obuwme €CTeCTBEHHO-Hay4Hbl€ NMOHATUA: ABJTIEHNE, Hay‘-IHbIIZ CbaKT, rmnoTes3a, 3aKoH, Teopud, aHarums,
CUHTES, KJ'IaCCI/I(*)I/IKaU,I/IFI, nepnoanyHocCTb, HabnoaeHue, n3mMmepeHme, akCnepnmMeHT, mogernimpoBsaHue.

dusmka: MaTepusi, IHePrusl, macca, aTom, ANEKTPOH, MONEKyra, S3HEPreTUYECKUA YPOBEHb, BELLLECTBO,
Teno, o6bEM, arperaTHoe COCTOsiHME BeLlecTBa, PU3MYECKNe BENNYNHBI U eaUHULIbI UX U3MEPEHUS.

Buonorus: knetka, opraHuam, buocdepa, 06MeH BeLecTs B opraHuame, poTocMHTE3, Bruonornyecku
aKTUBHble BellecTBa (6ernku, yrnesoabl, XXupbl, GepMeHThI).

Feorpadhms: MuHeparbl, FOpHble NOpPoAbl, NOe3Hble NCKoNaeMble, TONIMBO, PECYPChI.

TexHonorvs: nuweBble NPOAYKTbl, OCHOBbI paLMOHanbHOro NUTaHKS, MOLLME CpeacTBa, fekapCTBEHHbIE
N KOCMETMYECKMe npenaparbl, MaTepuanbl U3 UCKYCCTBEHHbIX U CUHTETUYECKUX BOJIOKOH.

11 KNNACC
OBLWWAA N HEOPITAHUYECKAA XUMUA
TeopeTnyeckue OCHOBbI XMMUU

Xumunyeckuin anemeHT. AToM. Agpo aToma, M30TonMbl. ANEKTPOHHAA 0bonoyka. QHepreTuyeckne ypoBHMU,
noaypoBHWN. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OCoObeHHOCTU pacnpeneneHns aNeKTPOHOB Mo
opbuTansam B aToMax 35IEMEHTOB NEPBbIX YETbIPEX NEPNOAOB. DNEKTPOHHASA KOHUIypaLumns aToMoB.

Mepuogunyecknin 3akoH u lNepuogunyeckasa cmctema xummndeckmx anemeHToB [1. . Mengeneesa. CBa3sb
nepuoamnyeckoro 3akoHa u Nepmnognyeckon cuctemMmbl xummndecknx anemeHToB [1. 1. Mengeneesa ¢
COBPEMEHHOMN TEOPUEN CTPOEHNA aTOMOB. 3aKOHOMEPHOCTUN U3MEHEHNSA CBONCTB XMMUYECKNX SNIEMEHTOB
n obpasyemMbixX MM NPOCTbIX N CIIOXHbIX BELLECTB MO rpynnamM 1 nepmogam. 3HadeHne nepmoamnyeckoro
3aKoHa B pa3BUTUM HayKW.



CTtpoeHue BellecTBa. Xummnyeckasa cBs3b. Buabl XuMmnyeckon cBasn (koBaneHTHas HenonspHas v
nonsgpHasi, MOHHas, meTannuyeckas). MexaHuambl 06pa3oBaHNA KOBANEHTHOW XUMUYECKON CBA3U
(0BMeHHbI 1 AOHOPHO-aKLEeNTOPHbIN). BogopoaHas cBs3b. BaneHTHOCTb. QnekTpooTpuuaTensHOCTb.
CteneHb okncneHuns. MIoHbl: KATUOHbI N aHUOHBI.

BewecTtBa MOJNEKYINAPHOIro N HEMOJEKYINAPHOIo CTPOEHUA. 3aKoH NOCTOSsIHCTBaA CocTaBa BellecTBa. Tunbl
KpUctarnim4eckmnx peLIJéTOK. 3aBUCMMOCTbL CBOMCTBA BELLECTB OT TMna Kpl/ICTaJ'IJ'II/I‘-IeCKOIZ peLIJéTKI/I.

MoHATME 0 aucnepcHbIX cucTeMax. IcTUHHbIE 1 KonnouaHble pacTBopbl. MaccoBas nons BellecTsa B
pacTBope.

Knaccudgumkaumna HeopraHM4ecknx coeguHeHnn. HomeHknaTypa HeopraHMyecknx BeLlecTs. [ 'eHeTuyeckas
CBSA3b HEOPraHUYeCcKNX BELLECTB, NPUHaAexaLmx K pasfimyHbiM Krnaccam.

Xnumndeckas peakums. Knaccugpukauma XmuMnM4eckmux peakumnm B HeopraHM4eCckon 1 opraHM4yeckom XMMnu.
3aKOH COXpaHeHWs1 MacCbl BELLLECTB, 3aKOH COXPaHEeHUs 1 NpeBpaLLeHNsa IHEPTUN MPU XUMUYECKNX
peakumsx.

CKopocCTb peakumun, eé 3aBUCMMOCTb OT pa3nnyHbix haktopoB. ObpaTumble peakumm. Xummyeckoe
paBHoBecue. DaKkTopbl, BAUAIOLWNE HA COCTOSIHUE XnMuyeckoro pasHosecus. MpuHumn Jle WaTtense.

AnekTponuTtnyeckas amccoumaums. CunbHble U crnabble anekTponuTbl. Cpeaa BoAHbIX pacTBOPOB
BELLECTB: KUCnas, HelTpanbHas, LWenoyHas.

OKncnnTenbHO-BOCCTAHOBUTESbHbIE peakunn.

JKcnepuMeHTarbHble METOAbl U3YyYeHUs BELLECTB U UX NpeBpaLleHnin: AeMOoHCTpauus Tadbnuy,
«lMepnogunyeckasn cnctema xummndeckmnx anemeHToB [1. 1. MeHgeneeBay, usydeHne moaenemn
KpUCTannnMyeckmx peLweTok, HabnoageHne n onmcaHne 4EMOHCTPALMOHHbBIX U NabopaTopHbIX OMNbITOB
(pasnoxeHne nepokcuga Bogopona B NPUCYTCTBMM KaTanuaaTtopa, onpeaeneHme cpefbl pacTtBOpoB
BELLLECTB C MOMOLLbLIO YHMBEPCAlIbHOMO MHAMKATOpa, peakuun noHHoro obmeHa), nposegeHve
npakTn4eckon paboTbl « BnusHne pasnnyHbix hakTOPOB HA CKOPOCTb XMMMUYECKON peakLnumny.

PacyéTtHble 3agaun.

Pac4yéTtbl no YpaBHEHNAM XUMNYECKUX peaKLl,VIIZ, B TOM 4ucCIrie TepMoxXmmMn4yecKkmne paC‘-IéTbI, paC‘-IéTbI C
MCnosnb3oBaHNEM MOHATUA «MaCCOBaA 0014 BeLWeCcTBa».

HeopraHnyeckasa xumus

Hemetannesl. NonoxeHne HemeTannos B Nepunognyeckon cucteme xmmmyeckmx anemeHTtos . U.
MeHaeneeBa 1 0CO6EHHOCTN CTPOEHNA aTOMOB. Pn3MYecKne CBOMCTBA HEMeTanNoB. AnnoTponus
HemeTannos (Ha NpuMepe K1ucnopoaa, cepsbl, pocopa u yrnepoaa).

XvmMunyeckme CBOMCTBA BaXKHENLLMX HEMETAsNOB (ranoreHoB, cepbl, a3oTa, hocdopa, yrnepoaa m
KPEMHUSA) N X COEaNHEHUI (OKCMAOB, KUCITOPOACOAEP X KALLMX KACITOT, BOAOPOOHbIX COEANHEHWI).

MpuMeHeHne BaXXHENLLUNX HEMETAOB U UX COeANHEHUN.
MeTtannel. lNonoxeHne meTtannoB B [lepunognyeckon cucteme xummyeckmx anementos [. V. MeHgeneesa.

OcobeHHOCTM CTPOEHUS ANEKTPOHHbIX 060n0o4Yek atomoB MeTannos. Obwme dursnyeckme CBOMCTBa
MeTannos. Cnnasbl MeTanmoB. ANEKTPOXUMNYECKNA PAS, HANpPsXKEeHUA MeTarsnsos.



XrMmnyeckme CBOMCTBA BaXXHENLLMX METaNoB (HaTPUN, Kanumn, KanbLunn, MarH1in, antoMUHUIA, LUMHK, XPOM,
Xeneso, Meab) U X COegUHEHUN.

O6wwme cnocobbl nonyvyeHna metannos. NpumMmeHeHne MeTansioB B ObITY U TEXHUKE.

JkcneprMeHTanbHble MeToAbl U3yYEHMS BELLLECTB M UX NPeBpaLLeHUii: n3ydeHune konnekuum «Metannbl 1
cnnaebl», 06pa3LoB HEMETASNSIOB, PeLLeHNE 3KCNepMMeHTarnbHbIX 3a4ad, HabnogeHne 1 onucaHue
AEMOHCTPAaLMOHHbIX 1 TabopaTopHbIX OMNbITOB (B3aMOAeNCTBME TMAPOKCMAA antoMUHUS C pacTBOpamMu
KMCNOT W LWEenoYen, Ka4eCTBEHHbIE peakLun Ha KaTUOHbI MeTarsoB).

PacyéTtHble 3agaun.

PacuéTbl macchl BewecTBa nnm o6bema rasos no M3BECTHOMY KOJIMYECTBY BeLleCTBa, Macce Uin O6'béMy
OAHOIo 13 ydacTByrOLMX B peakunn BellecTB, paC‘-IéTbI Macchbl (O6'béMa, KoJin4ecTBa BeLLI,eCTBa)
npoAayKToB peakuunn, ecrin ogHo N3 BELLECTB MMEET MNMPUMeECH.

XMuna U Xn3Hb

Ponb xvmumn B o6ecneveHmnmn akonorn4eckon, SHepreTMYeCckon n nuuieson 6e3onacHoOCTH, pasBUTUn
MeanumHbl. [ToHATUE O Hay4YHbIX MeToAaxX NO3HaHMs BELWECTB N XMMUYECKUX PEAKLINNA.

MpeactaBneHms 06 obLMX HAaYYHbIX NMPUHUMNAX NPOMbILLIIEHHOTO MOyYeHNs! BaXKHENLLNX BELLECTB.

YUenoBek B Mype BeLLECTB 1 MaTepuaroB: BaXHelLIMe CTPOUTENbHbIe MaTepuarbl, KOHCTPYKLMOHHbIE
maTepuarbl, Kpacku, CTEKIO, kKepaMuka, MaTepuanbl 4ns 3NeKTPOHUKM, HAHOMaTepuarbl, OpraHMyYeckue u
MUHepanbHble YaobpeHus.

Xnmma un 300pPOBbE YHesioBeKa: rnpasuiia UCnosrb3oBaHUA NNEKapCTBEHHbIX NMpenapaTtos, npasuia
©e30nacHoOro MCcnonb3oBaHUs npenapartoB ObITOBOW XMW B NOBCEAHEBHOW XXMU3HW.

Mexn peaMeTHbIE CBA3N.

Peanusauusa mexnpegMeTHbIX CBA3en Npu n3yveHnmn obemn n HeopraHndeckon xmmum B 11 knacce
OCYLLEeCTBMSAETCS Yepes UCMOSNb30BaHNE Kak OBLLNX eCTECTBEHHO-HAYYHbIX MOHATUI, TaK N MOHATUN,
ABMSAOLWMXCSA CUCTEMHbIMU AN OTAENbHbBIX NPEAMETOB €CTECTBEHHO-HAYYHOrO LMKIa.

OO0LWne ecTeCTBEHHO-HAYYHbIE MOHATUSA: Hay4YHbIA (OaKT, rMnoTesa, 3akoH, TEOpUs, aHann3, CUHTES3,
Knaccudpukauus, nepuoanyHoCTb, HabnwaeHne, aKCNePUMEHT, MOAENMPOBaHME, U3MEPEHME, SBIEHNE.

dusmka: MaTepus, IHeprus, macca, aTom, 3NEKTPOH, NPOTOH, HEWTPOH, UOH, U30TONM, PaANOaKTUBHOCTb,
MOIeKyrna, 3HepreTU4eckuin ypoBeHb, BELLLIECTBO, TeNo, 06bEM, arperaTHoe COCTOsIHNE BELLECTBA,
dumsnyeckmne BenmUMHbI U eanHULBI UX U3MEPEHUs, CKOPOCTb.

buonorus: knetka, opraHn3m, aKocuctema, 6|/|ocq)epa, MaKpO- U MUKPO3JNeMeHTbl, BATAMWHbI, obmeH
BeLlleCTB B OpraHn3me.

Feorpacbm‘-l: MUHeparnbl, rOPHbIE NOPOAbI, NOJfI€3HbIE NCKOMNAEMbIE, TOMJIMBO, PECYPChbI.

TexHonorns: xmmm4yeckas NPOMBbILLUINIEHHOCTb, MeTarnyprnda, npon3BoaCcTBO CTPOUTENbHbBIX MaTepnanos,
CEenbCKOXO3ANCTBEHHOE npon3BoacTBO, nNuLleBad NPOMbILLUITEHHOCTb, CbapMal_l,eBTVI‘-leCKaﬂ
NPOMbILLUJNIEHHOCTb, MPOMN3BOACTBO KOCMETUYECKUX NpenapaToB, Npon3BoACTBO KOHCTPYKLUMOHHbLIX
MaTepunanoB, 3NTIEKTPOHHAA NPOMbILLNIEHHOCTb, HAHOTEXHOJ10TNN.



NIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMbI MO XUMUN HA BA3OBOM YPOBHE
CPEAHEIO OBLUEIO OBPA3OBAHUA

JINYHOCTHDbIE PE3YJIbTATDI

®IrOC COO yctaHaBnuBaeT TpeboBaHUs K peadyribTatamMm 0CBOEHNSA 0byyaroLwMMncs nporpamm cpeaHero
obuiero obpasoBaHUs (NMMYHOCTHLIM, METaNpPeaMETHbIM 1 NpegMeTHbIM). Hay4HO-MeToan4eCcKomn OCHOBOM
Ansa paspaboTkM NnaHMpyeMbix pe3ynbTaToB OCBOEHUS NporpaMmm cpeaHero obuero obpasoBaHms
ABNAETCA CUCTEMHO-AEATENBHOCTHbIN NOAXOA.

B cOOTBETCTBMU C CUCTEMHO-AEATENBHOCTHLIM NOAXOAO0M B CTPYKTYPE FIMYHOCTHbIX pe3yrbTaToB
OCBOEHMSA NpeaMeTa «XUMUsi» Ha ypoBHE cpeaHero obLero oopa3oBaHus BblaerneHbl crieqyoLmne
cocTaBnsawoLme:

OCO3HaHMe 0byYalLLMMNCSH POCCUINCKON MPaXXaaHCKON MOAEHTUYHOCTM — FOTOBHOCTM K CAMOPas3BUTHIO,
CaMOCTOSITENIBHOCTM U CaMOONPEAENeHNIo;

HanMyne MoTMBaLUN K 00YYEHNIO;

LueneHanpaBneHHoe pa3BuUTUE BHYTPEHHUX YOEXOAEHUN IMYHOCTN HA OCHOBE KIHOYEBLIX LIEHHOCTEN 1
NCTOPUYECKNX Tpaanumnmn 6asoBon HayKn XMmuu,

FOTOBHOCTb U CNOCOBHOCTL 00y4YatoLNXCA pyKOBOACTBOBATLCH B CBOEW AEATENBHOCTU LIEHHOCTHO-
CMbICIIOBbIMW YCTaHOBKaMu, NPUCYLLUMWN LIENOCTHOW CUCTEME XMMUYECKOro 06pa3oBaHus;

Hannm4ymne npaBoCoO3HaHUA 9KOSOrn4ecKom KynbTYypbl A CNoCcOBHOCTU CTaBUTb LIENN K CTPOUTb KXN3HEHHbIE
nraHbl.

JInyHOCTHbIE pe3yrnbTaTbl OCBOEHUA NpeaMeTa «XMUsI» OOCTUraloTCs B €ANHCTBE y‘-l€6HOl71 n
BOCNUTaATENbHON OEATENBHOCTU B COOTBETCTBUM C r'YMaHnCTn4eCKMMn, COLUMNOKYIIbTYPHbIMA, OYXOBHO-
HpPaBCTBEHHbIMU LLEHHOCTAMWU N naearnamu pOCCVIVICKOI'O rpaxgaHckoro obuiecTBa, NPUHATBIMU B
obuiectBe HOpMaMu 1 npasuinammn noBeaeHund, CI'IOCO6CTByIOLU,I/IMI/I npoueccamMm CaMono3HaHuA,
camMmopasBnTnA N HpaBCTBEHHOIO CTaHOBINEHUA JTIMYHOCTU 06yqa+ou_u/1xc;|.

JNI4yHOCTHBIE pe3ynbTaTbl OCBOEHMS MpeamMeTa « XUMUs» oTpaxarT chOpMUPOBAHHOCTL OMbITa
no3HaBaTeNbHON 1 NPaKTUYECKON AesaTernbHOCTM 0byYaoLWmnXcs No peanvsaumm NpuHSaTLIX B obecTse
LEeHHOCTEN, B TOM YMCIe B YacTu:

1) rpaXxaaHCKOro BOCNUTAHUSA:

0CO3HaHWsi 0ByYalLLMMUCS CBOUX KOHCTUTYLIMOHHbIX NPaB U 06513aHHOCTEN, YBaXXeHUS K 3aKOHY U
npaBonopsaaKy;

npeacrtaBsiieHna 0 counaribHbIX HOpMax U npaBuiiax Mexsim4YHOCTHbIX OTHOLLEHWUI B KONIEKTUBE;

FOTOBHOCTW K COBMECTHOM TBOPYECKOW AeATEeNbHOCTU NpU Co34aHnM Y4ebHbIX MPOEKTOB, peLleHn
y4eOHbIX 1 No3HaBaTerbHbIX 3a4a4, BbIMOSIHEHUN XUMUYECKUX SKCTIEPUMEHTOB;

CNocoBHOCTN MNOHMMAaTb U NPUHMMATb MOTUBbI, HAMEPEHUS, FTOTUKY U apryMeHTbl ApYrMX Npy aHanmae
pa3nnyHbIX BUOOB y4ebHOW AesaTenbHOCTY;

2) naTpMOTUYECKOro BOCNUTaHUA:

LEHHOCTHOIo OTHOLLEeHUA K UCTOpPpMUYEeCKOMY U Hay4YHOMY Hacneguro OTEYECTBEHHOWN XNUMUN;



yBaXeHuA K npoueccy Tsop4yecTea B obnactu TEOPUN N NpPakTn4ecKkoro NnpuMeHeHnAa XxmMmnm, 0Co3HaHNA
TOro, 4YTO AOCTUXXEHUNA HAaYKN €CTb pe3ynbTaT ANMNTESIbHbIX HabnaeHun, KPOMNoOTIINBbIX
JKCnepmMeHTalribHbIX NONCKOB, NMOCTOAHHOIO Tpyaa y‘-léHbIX N NMPaKTUKOB,

MHTEpecCa 1 nNo3HaBaTesiIbHbIX MOTUBOB B MNOJTy4EHUN U NOcCTieaytolem aHarnnse VIHq.')OpMaLl,VIVI (0]
nepenoBbiX AOCTUXEHUNAX COBpeMeHHOIZ OTEYECTBEHHOWN XUMUU;

3) AyXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:
HPaBCTBEHHOIO CO3HAHWUSA, 3TUYECKOrO NOBEAEHUS;

CNoCcOBHOCTUN OLIEHMBATb cutyaummn, ceda3aHHble C XUMNYECKUMU ABNEHUAMN, N NPUHNAMATb OCO3HAHHbIE
peweHnd, opueHTnpyAaCb Ha MopalibHO-HPaBCTBEHHbIE HOPMbI 1 LUEHHOCTN;

rOTOBHOCTM OLEHMBATb CBOE NOBEAEHNE U NOCTYNMKN CBOUX TOBapMU.leVI C No3nunn HPaBCTBEHHbLIX N
npaBoOBbIX HOPM N OCO3HaHNE nocneacTeum aTux NOCTYNKOB;

4) choopMmupoBaHuA KynbTypbl 300POBbA:

NOHMMaHNA LEHHOCTEN 300POBOIo n ©e3onacHoro o6pasa XN3HW, HEODXOAMMOCTM OTBETCTBEHHOIO
OTHOLIEHUA K CO6CTBeHHOMy C*)VI3I/I‘-IeCKOMy N NCUXNYECKOMY 300POBbHO;

cobntoaeHust npasun 6esonacHoro obpalleHns ¢ BellecTsamu B BbITy, MOBCEAHEBHOW XXNU3HN U B
TPYOOBOW AEATENBHOCTH;

MOHMMaHUS LLEHHOCTU NpaBuUn NHAMBUAYaNbHOrO U KOMMEeKTUBHOIro 6e3onacHoro NoBeAeHust B cUTyauusix,
YrpoXKatoLLMX 340POBbLI0 N XKN3HU NoaeN;

OCO3HaHMWA NOCNEACTBUI U HEMPUATUS BPEAHbIX NPUBbIYEK (YNOTpebneHms ankorons, HApKOTMKOB,
KypeHus);

5) TpyaoBOro BocnuTaHuA:

KOMMYHUKaTUBHOM KOMMETEHTHOCTM B y4eOHO-MCCneaoBaTenbCKom AeATernbHOCTH, 0OLWEeCTBEHHO
MOMEe3HON, TBOPYECKON 1 APYrnX Buaax OesTENbHOCTY;

YCTaHOBKM Ha aKTUBHOE y4acTue B peLleHMn NpaKTUYecknx 3agay coumnarnbHoM HanpaBneHHOCTH (B
paMKkax CBOEro Kracca, WKOosbl);

MHTepeca K NPakTUYecKoMy U3y4YeHUo NPpodpeccuin pa3nmMyHoro poaa, B TOM YMCIe Ha OCHOBE
NMPUMEHEHUS NPeaMETHbIX 3HAHWUI MO XUMUMK;

yBaXeHusi K Tpyay, Niogsam Tpyaa v pesynbTataM TpyAOBOW AeATENbHOCTY;

FOTOBHOCTM K OCO3HaHHOMY BbIOOPY MHOVBMAYANbLHOM TpaekTopmm obpasoBaHus, byayuien npogeccum n
peanu3aumm cobCTBEHHbIX XN3HEHHbIX MMaHOB C YY4ETOM JIMYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XUMUN,
NMHTEpeCcoB 1 NOTpebHocTen obLecTBa;

6) akonornyeckoro BOCNUTaHUs:

3KONOrM4eckn LienecoobpasHoro OTHOLLEHMS K NMpUpoAe, Kak UCTOYHMKY CYLLIECTBOBAHMS XMU3HN Ha 3emne;

NOHUMaHNA rnobanbHOro xapakrepa 3KONorM4ecknux NpobrieMm, BANAHUS SKOHOMUYECKMX MPOLECCOB Ha
COCTOSIHWE MPUPOLAHON U coumarnbHOM cpeabl;



0OCO3HaHMSA HEOOXOAMMOCTU UCMNONb30BaHNS AOCTMKEHUA XMMUWN NS PeLleHMst BONPOCOB paLnoHanbHOro
NpMpPOAONONb30BaHUS;

aKTMBHOIO HENPUATUA OENCTBUN, NMPUHOCALLNX BPe OKpyXXatoLen NpupoaHon cpeae, yMeHns
NPOrHO3MpoBaTb HEGNAroNpPUATHbBIE 3KOTOrMYecKkne NoCneacTBus NpeanpuHUMaeMblx ENCTBUI U
npegoTBpaLlaTth UX;

HanMuMs pPasBUTOrO SKONOrMYECKOrO MbILLIEHMS!, IKONOMMYECKON KyNbTypbl, ONbiTa AESTENBHOCTY
3KONOrMYEeCKOW HarnpaBreHHOCTH, YMEHUS1 PYKOBOACTBOBATLCS MU B NO3HaABaTENbHOWM, KOMMYHUKATUBHOM
N coumanbHOM NpakTuke, CNOCOBHOCTM U YMEHUS aKTUBHO NPOTUMBOCTOSATb MAEO0MNOrMn xemodobuu;

7) LEHHOCTU Hay4YHOro NO3HAHUA:

ChOPMMPOBAHHOCTM MUPOBO33PEHNS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKn U
00LLEeCTBEHHON NPaKTUKK;

NMOHUMaHMWS CneundmrKn XMMUKN Kak Hayku, OCO3HaHWs €€ ponn B hopMUPOBaHUN paLMoHanbHOro
Hay4YHOro MbILUSIEHUS, CO34aHMKN LLeNIOCTHOrO NpeAcTaBneHnst 06 okpyxatoLleM Myupe Kak 0 eanHCTBe
npupoabl U YenoBeka, B No3HaAHWN NPUPOAHBIX 3aKOHOMEPHOCTEN U peLleHnn NpobrieM coxpaHeHUs
NPUPOAHOIO paBHOBECUS;

y6exxaéHHOCTM B 0COBO0M 3HAYMMOCTU XUMUN OS5 COBPEMEHHOW LMBUIU3ALNN: B €€ N'YMaHUCTUYECKON
HaNpaBfeHHOCTU U Ba>KHOW pPOSiv B CO34aHUN HOBOW 6a3bl MaTtepuarnbHON KynbTypbl, peLleHnn
rnodanbHbIX NPO6EM YCTONYMBOIO pa3BUTUS YENOBEYECTBA — CbIPbEBOM, AIHEPrETUYECKOM, NMULLLEBON U
aKosnormyeckon 6e3onacHoOCTn, B pasBuUTUN MeanumnHbl, obecneyeHnmn yCcroBmm yCneLwHoro Tpyaa 1
3KOJSI0rMYeckn KOM(OPTHON KMU3HU Kaxaoro YneHa obuiecTsa;

€CTECTBEHHO-Hay4YHOW rPaMOTHOCTU: NOHUMAHWS CYLLIHOCTU METOA0B MO3HaHMS, UCMONb3yeMbIX B
€CTECTBEHHbIX HayKkax, COCOBHOCTM UCMONb30BaTh NoMNyYyaemble 3HaHWUs AN aHann3a u o6bsCHeHUs!
SIBNEHMWI OKPY)KaloLWero Mnpa u npoucxoasiimx B HEM U3MEHEHUIN, YyMEHUs AernaTb 000CHOBaHHbIE
3aKIMOYEHNS1 HA OCHOBE Hay4YHbIX (PaKTOB M UMERLLIMXCS AaHHbIX C LENbo NoNy4YeHnst OCTOBEPHbIX
BbIBOAOB;

CMNOCOBHOCTN CaMOCTOATESIbHO UCMOSNb30BaTb XUMUYECKNE 3HAHUS OIS peweHnsa np06r|eM B pealibHbIX
XU3HEHHbIX CUTYaUUNAX;,

MHTEpECa K NO3HaHUKO K nccnenoBaTenibCKON 4eATENbHOCTH;

rOTOBHOCTM U CMOCOBOHOCTN K HenpepbiBHOMY o6pasoBaHmo 7 caM006pasoBaHmo, K aKTUBHOMY
noJ1Iy4eHnto HOBbIX 3HaHUN NO XMMUN B COOTBETCTBUN C XXU3HEHHBLIMU I'IOTpe6HOCTFIMI/1;

MHTepeca K 0OCODEHHOCTAM TpyAa B pasnuyHbix cdrepax npodeccnoHanbHon AeATeNIbHOCTMU.
METAMNPEOMETHbBIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUSI y4ebHOoro npegmeTta «XumMusi» Ha YpoBHe cpeaHero obuiero
obpa3oBaHMA BKNKOYALOT:

3Ha4YMMble AN POpPMUPOBAHNS MUPOBO33PEHNSA 0OyUaOLLIMXCA MEXONCLMNITMHAPHbIE (MeXNpeaMeTHbIE)
obLeHay4YHble NOHATUS, OTpaXatowme LenoCTHOCTb HAaYYHOW KapTUHbI M1pa U cneumduky MeToaoB
NMO3HaHMWS, UCMOMNb3yEMbIX B €CTECTBEHHbIX Haykax (MaTepusi, BELLECTBO, HEPrus, ABNeHne, npouecc,
CUCTEMA, Hay4YHbI dakT, NPMHUM, TMnoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEopUsl, UCcneagoBaHue,
HabngeHne, nsmepeHne, AKCNEPUMEHT U apyrue);



yHMBepcarnbHble y4ebHble OeNCTBUA (NO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE, PErYNIATUBHLIE),
obecneunBatoLme hopmMmpoBaHne PyHKLMOHANBHOM rPaMOTHOCTU U coLMarnbHOM KOMNETEHLNN
obyyarLnXCs;

CNocobHOCTb o6yqa+ou.l,mxc;| MCNoJib30BaTb OCBOEHHbIE MEXOANCUUMNITMHAPHbIE, MNPOBO33pEHYECKME
3HaHUA N yHUBEpPCAallbHblIE y‘-l€6HbIe AEenCTBUS B NO3HaBaTENbHOW U coLmanbHOM MpakKTUukKe.

MeTanpenmeTHble pe3yrnbTaTbl OTpaXakoT OBllageHe yHUBEPCAallbHbIMU y‘-le6HbIMl/l Nno3HaBaTeJIbHbIMU,
KOMMYHUKaTUBHbIMU N PETYNATUBHBIMA OENCTBUAMMN.

OBnageHue yHuBepcanbHbIMU Y4€OHbIMU NO3HaBaTeNbHbLIMU AEUCTBUAMMU:
1) 6a3oBble nornyeckne AenUCTBUS:
CaMOCTOATENBHO (hOpMYyNMpoBaTh U akTyanu3npoBaTb Npobnemy, BCECTOPOHHE eé paccmaTpuBaThb;

onpepenAaTb Uuenun AeATeribHOCTU, 3adaBad napamMeTpbl U KpUTepumn nx JOCTUXEHUA, COOTHOCUTb
pe3ynbTaTtbl AE€ATEJIbHOCTU C NOCTABNIEHHbIMU LETTAMMU;

NCMNoSib30BaThb NPY OCBOEHUM 3HAHU NPUEMBI JTOTMYECKOTO MbILLSIEHUST — BblAENATb XapaKkTepHble
NPU3HaKN NOHATUN N YCTaHaBMMBaTb UX B3aMMOCBS3b, UCMOMb30BaTb COOTBETCTBYHOLLME NOHATUA OIS
00BbACHEHNA OTAENbHbIX (PAKTOB U ABMEHNN;

BblOMpPaTb OCHOBaHUS M KPUTEPUK ANSA Knaccudmkaumm BELLECTB U XUMUYECKUX peaKLmiA;
ycTaHaBnNMBaTb NPUYMHHO-CIEACTBEHHbIE CBSA3M MEXAY U3yYaeMbIMU SBIEHUSMU;

CTPOUTb NOMMYECKMEe paccykaeHust (MHAYKTUBHbIE, AedYKTUBHbIE, MO aHanornn), BbiSBNSTb
3aKOHOMEPHOCTM U MPOTMBOPEUMS B pacCcMaTpMBaeMbIX IBIIEHUSX, (POPMYNMpoBaThb BbIBOAbI U
3aKMYeHus;

NPUMEHATb B Nnpouecce no3HaHnAa, UCrnosyib3yemble B XM CUMBOJINYECKNE (3HaKOBbIe) Mogernnu,
I'Ip606pa3OBbIBaTb MoaerbHble npeacTtaBJiEHNA — XUMUYECKMI 3HAK (CI/IMBOJ'I) aneMeHTa, XuMmmn4yeckasd
q)opmyna, ypaBHEHNE XUMUYECKON peakunn — npun peleHnn y‘-I96HbIX Nno3HaBaTellbHbIX U NMPAaKTU4ECKNX
3agad, NpMMEeHATb Ha3BaHHble MOAEJIbHbIE NMpeacTaBiEHNA OJ14 BbIABIIEHUA XapaKTepPHbIX MPU3HAKoB
n3yvyaembixX BelLECTB N XUMNYECKNX peaKLlMVI.

2) 6a3oBble uccneaoBaTenbCKue AeUCTBUSA:
BNageTb OCHOBaMM METOA0B HAy4YHOIo MO3HAHWS BELLECTB N XMMUYECKNX PeaKLi;

(bOpMyJ'IVIpOBaTb uernn n 3agadun nccnegoBaHnsA, UCNonb3oBaTb NOCTAaBJIEHHbIE N CAMOCTOATENIbHO
C(bOpMyJ'IVIpOBaHHbIe BOIMPOCbLI B KAa4eCTBE MHCTPYMEHTA NO3HAHNA M OCHOBbI OJ1A CbOpMVIpOBaHI/IFI
rmnoTe3bl Mo npoBepKe NnpaBuIiibHOCTU BblICKa3biBA€MbIX Cy)K,D,eHl/IIZ;

BNageTb HaBblkaMn CaMOCTOSATENbHOMO NNaHNPOBaHMSA U NPOBEAEHUST YYEHUYECKNX IKCNEPUMEHTOB,
COBEpLUEHCTBOBaTb YMEHUs HabnogaTb 3a X040M npoLecca, CaMOCTOATENbHO NPOrHO3MPOBaTh ero
pesynbTar, hopmMmynupoBaTb 0600LLEHNSA N BbIBOALI OTHOCUTENBHO AOCTOBEPHOCTU Pe3ynbTaToB
nccnegoBaHns, cocTaBnATb 060CHOBAHHLINM OTYET O NPOAEeNaHHoON paboTe;

npuobpeTaTb OMbIT Y4EHNYECKOM UCCrenoBaTeNbCKOM U NPOEKTHON AESTENBHOCTU, NPOSBMATL
CNOCOBHOCTb M FOTOBHOCTb K CAMOCTOSITENIbHOMY MOMCKY METOLO0B pPEeLLEeHNs MpaKTUYeCcKnx 3agay,
NPUMEHEHUNIO PA3NNYHBIX METOLAOB MO3HAHWS.



3) paboTa ¢ uHpopmaumen:

OPUEHTUPOBATLCS B Pa3fMYHbIX MCTOYHMKAX MHpopMaumn (HaydHO-NoNynspHasi niuTepaTypa XMMUYecKoro
coaepkaHusi, cnpaBoYHble Nocobusi, pecypcbl VIHTepHeTa), aHanuanpoBaTb MHOOPMALIMIO PasfNYHbIX
BMOOB M (hOpM NpeacTaBneHns, KpUTUYECKM OLLEHNBATbL €€ JOCTOBEPHOCTb Y HEMPOTUBOPEYMBOCTb;

hopmMynmpoBaTh 3anpockl U MPUMEHATL PasnUYHbIe METOAbLI MPU NOUCKE U 0TOOPe MHpopMaLmK,
HeoGXxoanMol A4S BbINONHEHMS y4ebHbIX 3a4a4 onpeaenéHHoro Tuna;

an06peTaTb OonbIT NCMNOJIb3OBAHUA I/IHCbOpMaLI,I/IOHHO-KOMMyHVIKaTVIBHbIX TEXHONOIMMN K pa3nn4yHbIX
MOUCKOBbIX CUCTEM;

CaMOCTOSITENbHO BbIOMPATb ONTUMarnbHY0 hopMy NpeacTaBreHnst MHopMaLmmn (CXeMbl, rpadpmku,
AvarpaMmbl, Tabnuubl, PUCYHKU U Apyrue);

NCNoNb30BaTb Hay4YHbIN A3bIK B KAYECTBE CPeACcTBa Npu paboTe ¢ XMMn4eckon nHdpopmMaumen: NpUuMeHsITb
MexXnpeaMeTHble (bM3nYeckne n matemaTUYeCKME) 3HaKN U CUMBOSbI, opMyIbl, abbpesnaTypbl,
HOMEHKIATYpY;

Mcnonb3oBaTb U ﬂpeO6pa3OBblBaTb 3HAaKOBO-CMMBOJIMYECKME CpeactBa HarnmAaHoOCTH.
OBnapgeHue YHuBepcarnbHbIMN KOMMYHUKaTUBHLIMUA OEeNCTBUAMMU:

3aJaBaTb BONPOCHI MO CyLLECTBY 00CykaaemMoi TeMbl B Xo4e Anarnora u/unmn AnUCcKyccum, BbickasblBaTb
naen, dopMynMpoBaTb CBOM NPEASOXKEHNSI OTHOCUTENbHO BbIMONTHEHWSI NPEANOXKEHHOW 3aaauu;

BbICTYNaTb C Npe3eHTauunen pesynbTaToB No3HaBaTENTbHOW AEATENBHOCTU, MNOMYyYEHHbIX CAMOCTOATENbHO
NN COBMECTHO CO CBEPCTHUKAMW NP BbINOSTHEHUN XUMMUYECKOrO AKCNEPUMEHTA, NpaKTUYeckomn paboTbl
no uccregoBaHMio CBOMCTB N3ydYaeMblX BELLECTB, peanusauum y4ebHoro npoekta n gopmMmynmpoBsaTthb
BbIBObl MO pe3dynbTaTam NPpoBeAEHHbBIX UCCNeA0BaHUM NYTEM COrfacoBaHNA NO3MLUnn B Xone
obcyxaeHus n obmeHa MHEHUAMMN.

OBnapeHue yHUBepcanbHbIMU PerynsaTUBHbIMU OeACTBUSMMU:

CaMOCTOATENBHO NNaHMpPOBaTh M OCYLLECTBNATbL CBOK NO3HABaTENbHYIO AeATENbHOCTb, onpeaenss eé
Lenu 1 3agayn, KOHTPoOnMpoBaTb M MO Mepe HeOBXOANMOCTU KOPPEKTUPOBaTL Npeanaraembli anroputm
AENCTBUI MPY BbIMOMHEHNN Y4eOHbIX 1 NCcnegoBaTenbCkux 3adad, Boldnpatb Hanbonee adheKkTUBHbIN
Crnocob MX peLleHns ¢ yHETOM NONy4YeHNSA HOBbIX 3HAHUIW O BELLECTBAX U XUMUYECKUX peaKLmsiX;

OCYLLEeCTBMASATb CAMOKOHTPOSb CBOEN AEATENBbHOCTN HA OCHOBE CaMOaHanu3a u CaMOOLIEHKN.
NMPEOMETHbLIE PE3YJIbTATbI

10 KINACC

MpeomeTHble pe3ynbTaThl 0CBOEHNA Kypca « OpraHmyeckas XuMusi» OTpaxkatoT:

CPOpPMUPOBAHHOCTb NPEACTaBNEHNN O XMMNUYECKON COCTaBNAOLLEN €CTECTBEHHO-HAYYHOW KapTUHBbI
Mupa, PoSsiu XMMUM B MO3HAHUN ABNEHUIN NPUPOAbLI, B OOPMUPOBAHUN MbILLFIEHUSA U KYNbTYpbl IMMHOCTM,

€€ OYHKLMOHAaNbLHON rpaMOTHOCTU, HEOOXOAMMOW ANS PeLLeHNs NPaKTUYECKNX 3aaa4y U 9KONMOrMYECKM
060CHOBAHHOIO OTHOLLEHUSI K CBOEMY 3[40POBbIO U NMPUPOAHON cpeae;

BNnazeHne CUCTEMON XUMNYECKNX 3HaHUW, KOTOPAas BKITHOYaET: OCHOBOMOsIaratLme NnoHATUSA (XMMUYECKUn
3M1eMEHT, aTOM, ANEKTPOHHAA 0b6onoYKka atoMa, MoneKyna, BaneHTHOCTb, 3NeKTPoOTpMUaTENbHOCTD,



XMMmyeckasi CBA3b, CTPYKTYpHas bopmyna (pa3BépHyTasi U COKpaLLEHHas), Mofb, MOnsipHasi Macca,
MONSAPHbIN O6BEM, YrNEepPOaHbIN ckeneT, (PyHKUMOHanbHas rpynna, pagukan, usomepusi, Usomepbl,
rOMOJSIOrMYECKNA psia, FOMOSIONN, YrieBogopoabl, KUCIIOPOA U a30TCcoAaepXalume CoeanHeHsi, MOHOMEp,
nonumep, CTPYKTYpHOE 3BEHO, BbICOKOMOSEKYNSAPHbIE COEANHEHNST); TEOPUN N 3aKOHbI (TEOPUS CTPOEHUS
opraHnyeckmx Belects A. M. bytnepoBa, 3aKOH COXpaHEHUS1 MacCbl BELLECTB); 3aKOHOMEPHOCTM,
CUMBOJSTMYECKUIN A3bIK XMUU; MUPOBO33PEHYECKME 3HAHWS, NeXalime B OCHOBE MOHUMaHMUS MPUYMHHOCTH
N CUCTEMHOCTU XMMUYECKNX SBIIEHUIN, haKTONormyeckne ceefeHms o CBOMCTBax, COCTaBe, NONyYeHUN un
6e30nacHOM MCMONb30BaHNN BaXKHENLLNX OPraHNYeCKNX BELLECTB B ObITy N MpaKTUYECKON AEeATENBHOCTU
YyerioBeka;

ChOpMMPOBAHHOCTb YMEHUI BbISIBIISATL XapaKTepHble MPU3HaKK MOHATUI, yCTaHaBNnBaTb UX
B3aMMOCBS3b, UCMOSIb30BaTb COOTBETCTBYIOLLUME MOHATUS NPWU ONUCAHUN COCTaBa, CTPOEHUS U
npespaLLeHnit opraHM4eCcKnx coeanHeHnn,

CPOPMUPOBAHHOCTb YMEHMUI UCMOMNb30BaTh XMMUYECKYIO CUMBOJIUKY AN COCTaBEHUSA MOSIEKYNSPHbIX U
CTPYKTYPHbIX (Pa3BEPHYTON, COKPaLLEHHOW) (DOPMYIT OPraHNYECKMUX BELLECTB N YPaBHEHUA XUMUYECKUNX
peakuumn, n3rotaBnmBaTb MoLeNN MOSEKYST OpraHNYeCKNX BeLecTB Ana UnicTpaumum nx XMMmM4eCcKoro m
NPOCTPAHCTBEHHOIO CTPOEHMS;

CPOPMMPOBAHHOCTb YMEHUI YCTaHABNMBATb NPUHAANEXHOCTb N3Y4YEHHbIX OPraHN4YeCcKnX BELLECTB No UX
COCTaBY U CTPOEHMIO K onpeaenéHHOMY Knaccy/rpynne coeguHeHun (yrneeogopoasl, Kucnopog u
asoTcoepxallme coeMHEHNS, BbICOKOMOSEKYISpHblE COeAMHEHNS ), AaBaTb UM Ha3BaHUA Mo
cuctematudeckon HomeHknatype (IUPAC), a Takke npuBoaAnTb TpUBManbHble Ha3BaHNA OTAESbHbIX
OpraHN4YeCcKMx BELLECTB (3TUSEH, NPONUMeH, aueTUneH, 3TUNEHrMUKOrb, rMUUEepuH, eHon,
dopmanbgerna, auetanbaern, MypaBbMHasa KACOTa, YKCyCHasa KMCNoTa, OfleMHoBast KUCNOoTa,
cTeapuHoBasd KUCoTa, MoKo3a, PPyKTo3a, Kpaxmarn, Lennonosa, MmuumH);

CPOPMMPOBAHHOCTb YMEHMUS ONpeaenaTh BUAbl XMMUYECKOW CBA3N B OPraHUYeCKUX COeaNHEHUSIX
(oQnHapHbIe 1 KpaTHbIe);

CCbOpMI/IpOBaHHOCTb YMEHUA NMPUMEHATDL MNMOJTIOXKEHUA TEOPUN CTPOEHUA OpraHN4YeCKmnX BeLEeCTB A. M.
5yTnepOBa Anst 06BbACHEHUST 3aBUCMMOCTN CBONCTB BELLECTB OT UX cOocTaBa n CTPOEHUA,; 3aKOH
COXpaHeHnd MaccCbl BELLIECTB;

ChOpMUPOBAHHOCTb YMEHUN XapaKTepu3oBaTb COCTaB, CTPOEHUEe, (pnsnyeckne n XuMmy4eckme CBOMCTBa
TUNUYHBIX NPeACTaBUTENEN PasnmyHbIX KNacCcoB OpraHNYeCcKMX BeLeCTB (MeTaH, 3TaH, 9TUMEH,
nponuneH, aueTtuneH, éytagmeH-1,3, metunbytagnen-1,3, 6eH30M, METaHOM, 3TaHOS, STUNEHTITIUKOSb,
rnuuepviH, eHon, aueTanbaern, MypaBbuHas 1M YKCyCHasi KUCNOThI, FOKO3a, Kpaxmarl, Lenmnonosa,
aMMHOYKCYCHas KNCIoTa), UNSKCTPUPOBaTb rEHETUYECKYIO CBA3b MeXAy HUMU ypaBHEHUSAMU
COOTBETCTBYHLLUNX XUMUYECKNX peakUmii C UCNOSNb30BaHMEM CTPYKTYPHbIX hopmyr;

CPOPMUMPOBAHHOCTb YMEHUS XapakTepmn3oBaTb NCTOYHMKWN YIIEBOLOPOLAHOIO Chipbs (HE(PTh, NPUPOOHbLIV
ras, yronb), cnocobbl ux nepepaboTkn U NpakTMYecKkoe NpMMEHEHE NPOAYKTOB nepepaboTky;

chOpPMMPOBAHHOCTb YMEHWUI NPOBOANTL BbIMUCIEHMS MO XMMUYECKMM YpaBHEHUAM (Macchl, 06béma,
KONMYecTBa MCXOOHOro BELLEeCTBA UMK NpoayKTa peakuun no U3BeCcTHbIM Macce, 06bEMY, KONMYeCcTBY
O[HOr0 N3 UCXOOHbIX BELLECTB UM NPOAYKTOB peakuum);

ChOpMMPOBAHHOCTb YMEHWIN BNaAeTb CUCTEMOWN 3HAHMI 06 OCHOBHbIX METOL4ax Hay4YHOro NO3HaHWs,
NCNOSb3yeMbIX B XMW NPU N3YHYEHUN BELLLECTB Y XMMUYECKNX ABMNEHNN (HabnoaeHne, nsMepeHue,
3KCNepUMEHT, MOAENMPOBaHME), UCMOMNb30BaTb CUCTEMHbIE XMMUYECKUE 3HAHUS ANSA NPUHATUSA peLleHUI
B KOHKPETHbIX XM3HEHHbIX CUTYaUusaX, CBA3aHHbIX C BELLECTBAMMU U X NPUMEHEHUNEM;



CchOpMMPOBAHHOCTb YMEHUIN cOBNoAaTh Npasunia NoNb30BaHNA XMMUYECKON NOCyaomn 1 nabopaTtopHbIM
obopynoBaHMeM, a Takke npasuna obpaleHuns ¢ BeLecTBaMm B COOTBETCTBMM C UHCTPYKLMAMM MO
BbIMONTHEHWNIO NAabopaTOPHbLIX XMMUYECKNX OMbITOB;

chOpPMMPOBAHHOCTb YMEHWUI MITAHNPOBATb U BbIMOSHATL XMMWUYECKUIA 3KCMEPUMEHT (NpeBpaLleHus
OpraHNYecKMx BELLECTB NPW HarpeBaHuu, NnonyyYeHne aTUeHa 1 U3yYyeHne ero CBOMCTB, Ka4eCTBEHHbIE
peakLum opraHNYeckMx BELLEeCTB, AeHaTypaums 6enkoB npu HarpeBaHum, LBETHble peakummn 6enkos) B
COOTBETCTBUM C NpaBunaMm TexHMKN 6e3onacHoCTM Npu obpalleHnmn ¢ BeLecTBamm 1 labopaTopHbIM
obopynoBaHMeM, NPeacTaBnsATb pe3dynbTaThl XMMUYECKOTO 3KCNepuMeHTa B hopme 3anncy ypaBHEeHUN
COOTBETCTBYIOLLMX peakuuii 1 popMynmpoBaTh BbIBOAbl HA OCHOBE 3TUX Pe3ynbTaToB;

ChOPMMPOBAHHOCTb YMEHUIN KPUTUHECKN aHaNM3MpoBaTh XMMUYECKYIO MHGIOpMaLMIO, NonydYyaemMyo 13
pasHbIX UICTOYHUKOB (CpeacTBa MaccoBon MHopmMaunn, IHTepHeT u gpyrux);

chopMMPOBaAHHOCTb YMEHUIA cobntofaTh npaBumnia 3KOMorMyeckn LenecoobpasHoro noseaeHust B 6bITy 1
TPYOOBOW AeATENbHOCTM B LIENISIX COXPaHEHMs1 CBOEro 300POBbs M OKpY)KatoLLel NpUpOAHON cpeabl,
0OCO3HaBaTb OMACHOCTb BO3OENCTBUS Ha XKMBble OpraHn3Mbl ONpeaenéHHbIX OpraHMYeckux BeLLeCTB,
noHumasi cMbicn nokasatens MK, nosicHATb Ha NpuMepax cnocobbl YMEHbLLIEHUSI U NpeaoTBpaLLEeHUs NX
BpeaHOro BO3AENCTBUS HA OPraHU3M YeroBeKa;

and o6yl-|a+ou_mxcs| C orpaHn4YeHHbIM BO3MOXHOCTAMU 300POBbA. YMEHNE NPUMEHATb 3HAHUA 06
OCHOBHbIX OOCTYMNHbIX Me€TO4aXx NMNo3HaHNA BELWWECTB U XMMNYECKUX SABMNEHUM;

Ansa cnenbix U crnaboBmaawmx obyvaroLWmnxcsa: yMeHne Ucnosb3oBaTb penbedHO-TOHEYHY CUCTEMY
o6o3HauveHun J1. bpanns ansa sannucm XuMmn4ecknx opmyi.

11 KNACC
MNpeameTHbIe pedynbTaTthl 0CBOeHMA Kypca «ObLas n HeopraHmyeckas XMMmns» OTpaxKaroT:

ChOpMMPOBaAHHOCTb NPEeACTaBEHNN: O XMUYECKON COCTaBMSAOLWEN €CTECTBEHHO-HAYYHOW KapTUHbI
Mupa, posiu XMM1K B MO3HAHUN ABMEHNIN NPUPOAbl, B GOPMUPOBAHUN MbILLFIEHNSA U KYNbTYpPbl IMYHOCTMU,
€€ PYHKUMOHAaIbHOW rPaMOTHOCTM, HEOBXOANMOW ANS PELLEHMS NPAKTUYECKUX 3a4a4y N SKOFOrM4YeCcKn
000CHOBAHHOIO OTHOLLEHUS K CBOEMY 340POBbIO 1 MPUPOLHON Cpeae;

BNageHne CUCTEMON XUMUYECKNX 3HaHWI, KOTOPas BKITHOYaET: OCHOBOMNOIararowme NOHATUS (XMMUYECKNI
3fIEMEHT, aToM, U30TOonM, S-, pP-, d- ANEeKTPOHHbIE opbuTanu atomMoB, MOH, MOSIeKyna, MOSb, MOJSISIPHbIN
06BHEM, BanNeHTHOCTb, 3NEKTPOOTPULLATENBHOCTb, CTENEHb OKUCIEHUS, XMMUYeCcKasi CBA3b (KOBareHTHas,
WMOHHas, MeTannuyeckasi, BOOOPOAHAs), KpUcTannnyeckasi peLéTtka, TUMnbl XMMUYECKUX peakuun, pacteop,
3MEKTPONNTbI, HEIANEKTPONNTbI, ANEKTPONUTMYecKas guccoumaumns, OKUCInTenb, BOCCTAHOBUTESb,
CKOPOCTb XMMWYECKOWN peakLmm, XMMUYECKOe paBHOBECUE); TEOPUM M 3aKOHbI (TEOPUS SNEKTPOSTIUTUYECKON
anccounaunn, nepnoanydeckui 3akoH [. I. MeHgeneeBa, 3aKOH COXpaHEHUsI MacChbl BELLLECTB, 3aKOH
COXpaHEHWs U NpPeBPAaLLEHNS AHEPTUN NPU XUMUYECKNX pPeaKkumnsax), 3aKOHOMEPHOCTU, CUMBOSTUYECKNIA
A3bIK XUMUKN, MUPOBO33PEHYECKNE 3HAHUS, Nexallume B OCHOBE MOHUMAaHUS NPUYMHHOCTN U CUCTEMHOCTU
XUMUYECKUX ABNEHUN, PakTONormyeckne cBeeHns o CBOMCTBax, cCoctaBe, Nofy4YeHnn n 6es3onacHom
NCMNONb30BaHNN BaXXHENLUNX HEOPraHNYECKNX BELLECTB B ObITy 1 NPaKTUYECKON OEeATENbHOCTN YEIOBEKa;

ChOpPMMPOBAHHOCTb YMEHWI BbISIBASATL XapaKTepHbIe MPU3HaKM MOHATUIA, yCTaHaBNMBaThb UX
B3aMMOCBSA3b, UCMNOJSIb30BaTb COOTBETCTBYIOLLNE NOHATUSA NPU ONUCAHUN HEOPraHUYECKUX BELLLECTB U UX
npespaLleHun;

ChOpMMPOBAHHOCTb YMEHUIN UCMOMNb30BaTb XMMUYECKY0 CUMBOSUKY NS COCTaBneHus OpMyn BELLECTB
N ypaBHEHU XUMNYECKNX peakunin, cuctematmyeckyto HomeHknatypy (IUPAC) n TpuBmanbHble Ha3BaHUS



oTAesIbHbIX HEOPraHM4YeCKX BELLECTB (yrapr|l7| ras, yFJ'IGKVICJ'IbIVI ras, aMMmunak, raléHasi U3BecCTb,
HerawéHasa n3BecTb, NUTbeBas coaa, napuT " p,pyrme);

ChOpMMPOBAHHOCTb YMEHUIN ONpeaendaATb BaNeHTHOCTb U CTENEHb OKUCINEHUS XMMUYECKMX ANIEMEHTOB B
COEOUHEHMSIX Pa3fIMYHOro COCTaBa, BUA4 XMMUYECKOW CBA3K (KOBaneHTHada, MOHHas, MeTannmyeckas,
BOOOPOAHAdA) B COEQMHEHUSIX, TUMN KPUCTaNINYECKoM PEeLLETKN KOHKPETHOMO BellecTsa (aToMHas,
MOMeKyrnsipHasi, MOHHadA, MeTannumyeckas), xapakrep cpefbl B BOAHbIX pacTBOpax HeoOpraHN4eCcKux
COE€NHEHUN;

chOpPMMPOBAHHOCTb YMEHWUI YCTaHaBNMBaTb NPUHAASIEXXHOCTb HEOPraHUYECKNX BELLIECTB MO UX COCTaBy K
onpenenéHHomy Knaccy/rpynne coeauHeHui (NpocThle BellecTBa — MeTanmbl U HemeTansbl, OKcuabl,
OCHOBaHMS1, KUCIOTbl, aMOTEPHbIE TMAPOKCUABI, CONK);

C(bOpMI/IpOBaHHOCTb ymeHvu7| pacKpblBaTb CMbICIT NEpPNOONYECKOro 3akoHa . N. Mengeneesa n
OEMOHCTPpMpoBaTb €ro CUCTEMaTU3NPYIOLLYHO, O6'b$|CHI/ITeJ'IbHle N NPOrHOCTUHYECKYHO (byHKLI,VIVI;

ChOpMMPOBAHHOCTb YMEHUIN XapaKkTepmU3oBaTh ANEKTPOHHOE CTPOEHNE aTOMOB XUMUYECKNX SNEMEHTOB
1-4 nepunopos lNepuoagnyeckon cuctemMbl xummyecknx anemeHToB [1. 1. Mengeneesa, Ucnonb3ysa NOHATUSA
«S-, p-, d-9NEeKTPOHHbIE OpbUTanny, «3HepreTuyeckmue ypoBHN», OO bACHATbL 3aKOHOMEPHOCTU U3MEHEHWS
CBOWCTB XMMUWUYECKNX INIEMEHTOB U UX COeMHEHU NO nepuogam 1 rpynnam lNeprnogmyeckon cucTemMbl
xummnyecknx anemeHTtoB [. N. MeHaeneeBa;

ChOpMMPOBAHHOCTb YMEHUI XapakTepu3oBaThb (ONMcbiBaTb) 00LLME XMMNYECKNE CBOMCTBA
HeopraHMYecKMx BELLECTB pa3fnyHbIX KNaccoB, NoATBEPXAATb CyLLEeCTBOBaHNE reHETUYECKOW CBA3MU
MexXay HeopraHN4YeCKMMM BELLLECTBAMM C MOMOLLbHO YPABHEHUIN COOTBETCTBYHOLLUMX XUMUYECKUX peaKL;

chOpPMMPOBAHHOCTb YMEHUS KNaccuUUUMPOBaTb XMMUYECKME pPeaKLUmn Mo pasnuyHbIM NpuaHakam (Ymcny
N COCTaBy pearvpymoLimx BELWECTB, TEMNOBOMY 3EKTY peakLummn, USMEHEHUIO CTENEHEN OKUCTIEHMS
3NeMeHTOB, 06PaTUMOCTUN peakLum, y4acTuIo kaTanusaTopa);

CPOpPMUPOBAHHOCTb YMEHUIN COCTaBIIATb YPaBHEHNA peakUMn PasfnnyHbIX TUMOB, MOSIHbIE N COKPALLEHHbIE
YpaBHEHNSA peakun MOHHOro obMeHa, yunTbiBast yCroBus, NPU KOTOPbIX 3TU peakuun nayT 4O KOHUA;

C(bOpMI/IpOBaHHOCTb yMeHVIIZ npoBOANTb peakuuun, noareepXxgaroLimne KauyeCTBEHHbIN COCTaB pa3nnyHbIX
HeopraHn4eckmnx BeLlecTB, pacrio3dHaBaTb OMbITHbIM I'IyTéM MOHBbI, MPUCYTCTBYIKOLWME B BOAHbLIX pacTtBOpax
HeopraHN4eCKnx BELLECTB;

chOpPMMPOBAHHOCTb YMEHWUI pacKpblBaTb CYLLHOCTb OKUCIIUTENbHO-BOCCTAHOBUTENbHbIX peaKLuit
nocpeacTBOM COCTaBIEHUS ANEKTPOHHOrO GanaHca aTuX peakuuii;

ChOPMUPOBAHHOCTb YMEHMUI OO BACHATL 3aBUCMMOCTb CKOPOCTU XMMUYECKON peakumm OT PasrimyHbIX
haKTOpOB; XapakTep CMELLEeHUA XMMUYECKOro paBHOBECUS B 3aBMCMMOCTUN OT BHELLHErO BO34ENCTBUS
(npviHUMn Jle WaTenebe);

chOpPMMPOBAHHOCTb YMEHUIN XapaKTepn3oBaTb XMMUYECKNE NPOLIECChI, NeXallme B OCHOBe
MPOMBbILLNIEHHOTO NOJYyYEHUs CEPHOM KUCIOThI, aMMuaka, a Takke chopMUPOBaHHOCTb NpeacTaBneHun ob
O6LLMX HaY4YHbIX MPUHLMNAX U SKONOrMYECKUX npobrnemax XMmMm4eckoro npon3BOACTBa;

ChOPMMPOBAHHOCTb YMEHMI NPOBOANTL BbIYMCIIEHNS C UCNOSb30BaHMEM NOHATUSA «MaccoBasi 40N
BeLLeCTBa B pacTBope», O6bEMHbIX OTHOLLEHWIA ra30B NPU XMMUYECKUX peakumsax, Maccbl BELLEeCTBa Unm
0O0bEMa rasoB Nno N3BECTHOMY KONMYECTBY BELLECTBA, Macce unm o6bEmMy 0QHOro U3 y4acTBYHOLLMX B
peakuunun BeLLeCTB, TEMNMOBOro ahdekTa peakumm Ha OCHOBE 3aKOHOB COXPaHEeHWs1 MacChbl BELLECTB,
npeBpaLLeHns 1 COXpaHeHUs SHepPruu;



ChOpMMPOBAHHOCTb YMEHUIN coObntogaTth nNpaBunia nNofnb3oBaHNA XMMUYECKOW Nocyaon 1 nabopaTtopHbIM
obopynoBaHMeM, a Takke npasuna obpaleHuns ¢ BeLecTBaMm B COOTBETCTBMM C UHCTPYKLMAMM MO
BbIMONTHEHNIO NabopaTOPHbLIX XMMUYECKNX OMbITOB;

chOpPMMPOBAHHOCTb YMEHWUI NITAHMPOBATb U BbIMOSHATL XUMUYECKUIA SKCNEPUMEHT (pasnoxeHue
nepokcuaa Bogopoaa B NpUCYTCTBUK KaTanusatopa, onpeaeneHve cpebl pacTBOPOB BELLECTB C
MOMOLLIbIO YHMBEPCANbHOIO MHAUKaTOpa, BNMsSIHME PasfMyHbIX (DaKTOPOB Ha CKOPOCTb XMMUYECKOW
peakuuu, peakumm MOHHOro obmeHa, ka4eCTBEHHbIE peakummn Ha cynbdaT-, KapOoHaT- 1 XNopua-aHUOHBI,
Ha KaTMOH aMMOHWSI, PeLEHNE IKCMepUMeEHTanbHbIX 3a4ad no tTemam «MeTannbei» n «HemeTtannbi») B
COOTBETCTBUM C NpaBunaMm TexHUKN 6esonacHocTy Npy o6paLleHnmn ¢ BellecTBamm 1 labopaTopHbIM
obopyaoBaHueM, NpeacTaBnsATb pesynbTaTbhl XMMUYECKOro 3KCnepuMeHTa B hopme 3anncu ypaBHEeHUN
COOTBETCTBYIOLLMX peakuuii 1 hopmMynmpoBaTh BbIBOAbI HA OCHOBE 3TUX pe3yrnbTaToB;

chOpPMMPOBAHHOCTb YMEHWUI KPUTUYECKWN aHanM3mpoBaTh XMMUYECKY MHGOPMaLIMIO, Mory4aemMyto 13
pasHbIX MICTOYHWUKOB (CPEeACTBa MacCoBOW KOMMYHUKauUmMK, IHTepHET 1 apyrux);

cchOopMMPOBaAHHOCTb YMEHUI cobntogaTh NpaBumia 3KOMOorMYeckn LienecoobpasHoro noseaeHus B 6bITy 1
TPYOOBOW AEATENBHOCTU B LIENISAX COXPaHEHMS CBOErO 300POBbs 1 OKpY)KatoLLe NpMpOoaHON cpeabl,
0OCO3HaBaTb OMAaCHOCTb BO3OENCTBUS HA XKMBble OpraHn3Mbl ONpeaenéHHbIX BeLLecTs, NOHMMas CMbICHT
nokasatens MAK, nosicHATb Ha NpuMepax cnocobbl YMeHbLIEHUS U NpeoTBpaLLEHMS UX BPEAHOMO
BO3ENCTBUSI HA OPraHN3M YerloBEKa;

ansd o6yqar0|.umxcs1 C orpaHn4eHHbIM BO3MOXHOCTAMWU 300POBbA. YMEHNE MPUMEHATb 3HAHUA 06
OCHOBHbIX AOCTYINHbIX Me€TOAaXx NMNo3HaHNA BELWLECTB U XMMNYECKNX SABNEHUN;

ANs cnenbiX U crnaboBmnasawmnx obyqaoLWwmnxcs: YyMeHme UCnonb3oBaTtb penbeHO-TOUEYHY CUCTEMY
obo3HayeHun J1. bpanns ansa sannucm xummn4ecknx oopmyin.



TEMATUYECKOE NJIAHWPOBAHUE

10 KNNACC

KosauyecTBo yacoB
Ne i/m | HaumeHoBaHue pa3aeioB U TeM MPOrpamMMbl KOHTpPOJbHKTHYECKHE ICKTPORHbIE (U (PPOBLIC)

Bcero o0pa3oBaTe/ibHbIE pecypChl

ble padoThI |ThI

Pa3nea 1. Teopernyeckue 0CHOBbI OPraHN4eCKOM XUMHH
1.1 Ei)lje?g:{?ﬁzg[r:?ﬁéz;(ﬁ:;otiﬂ. Teopust cTpoenis OpraHuiecKkuX 3 bubnnoreka L{OK https://myschool.edu.ru/
Wroro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YII1eBOJOPO b — AJKaHBI 2 bubanoreka HOK https://myschool.edu.ru/
2.2 HenpenenbHble yrineBogopoibl: ajJkeHbl, AJIKaAUEHb], AJIKUHbI 6 1 bubanoreka [{OK https://myschool.edu.ru/
2.3 ApoMaTH4ecKHe yrieBo10pobl 2 bubmuoreka [{OK https://myschool.edu.ru/
2.4 ITpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX NepepadoTka 3 1 bub6nuoteka LHOK https://myschool.edu.ru/
Wroro no pazueny 13
Pasnen 3. Kuciaopoacoaep:xanue oprannyecKue coeAnHeHUs
3.1 Cruptel. DeHon bubnuoteka [{OK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6oHoBbIe KMCTOTHL. Ci10KHBIE F(UPHI 7 1 bub6muoteka LHOK https://myschool.edu.ru/
3.3 YrieBo bl 1 bubnuoteka [{OK https://myschool.edu.ru/
Wroro no paszneny 13
Pasznen 4. A3orconeprkainiue opranunyecKue coeuHeHus
4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 3 bubmuoreka LHOK https://myschool.edu.ru/
Hroro no pazneny
Paspen S. BeicOkoMoOJIeKYy I pPHbIE COeIUHEHUS
5.1 ITnactmaccel. Kayuyku. Bojgokna bubmuoreka [{OK https://myschool.edu.ru/
Uroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2




11 KNNACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne ni/m | HammeHoBaHue pa3/ieioB U TeM MPOrpaMMbl KoHTpoabHbie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznen 1. Teopernueckne 0CHOBbI XUMHH
11 Ctpoenne atomoB. [lepuoanueckuii 3akon u [lepuoauueckas cucrema 6 bubnuoTeka
] xumudeckux sieMenToB JI. . MengeneeBa IHOK https://myschool.edu.ru/
b
1.2 Crtpoenue BemiecTBa. MHOTO0OOpasue BEIIECTB 9 1 LII/IO(EP;l(itT]:sK:e/l/myschool.e du.ru/
bubnuoteka
1. X 1 1 1
3 HMITACCIRHE peatdinit 3 IIOK https://myschool.edu.ru/
Wroro no pazuen 28 bubamorexa
PasAENY IHOK https://myschool.edu.ru/
Paznen 2. Heoprannueckasi XumMusi
bubnuoteka
2.1 M 12 1 1
CTaLIb! ITOK https://myschool.edu.ru/
bubnnoreka
2.2 H 18 1 1
CMETaILTH ITOK https://myschool.edu.ru/
2.3 CBs13b HEOPraHMYECKUX U OPTAaHMYECKUX BEIIECTB 6 bubmiorexa
' P P B ITOK https://myschool.edu.ru/
Wroro no paznen 36 bubmioreia
pasieity ITOK https://myschool.edu.ru/
Paznen 3. Xumus u :Ku3Hb
bubnnoreka
1 X 4
3 VMU T ORIBHD ITOK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 3

NOYPOYHOE NMIAHUPOBAHUE

10 KITACC




KoanuyecTBo

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m | Tema ypoka 4acoB
o0pa3oBaTe/bHbIE Pecypchl
Bcero Hata
1 [Ipenmer oprannueckoi €€ BO3HUKHOBEHHE, pa3 € U 3HaUeHue 1 bubamorexa
MET OpTaHuY i xumMuH, e€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHU
pel P p IHOK https://myschool.edu.ru/
2 Teo CTpoe opranuueckux coeauHeHuil A. M. bytnepoBa, €€ 0CHOBHBIE I10JIOXKE 1 bubamorexa
WSl CTPOCHUS OPTaHUIECKIX uHeHn A. M. JIepoBa, HOBHBIC MTOJIOKCHHUS
P P P g YIep IHOK https://myschool.edu.ru/
3 [TpencraBnenue o kinaccudukanyu opraHndeckux Bemiects. Homenkmnarypa | bubnnoreka
(cucremaTHyecKasl) U TPUBHAJIbHBIE HA3BaHUS OPraHMYECKUX BEIIECTB ITOK https://myschool.edu.ru/
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUM Ps] 1 bubamorexa
' P ’ i LIOK https://myschool.edu.ru/
5 MeraH u sTa OCTEUILNE MPEACTABUTEIM AIKAHO 1 bubmmorexa
TaH ¥ 3TaH — MPOCTCHUIINE TI TABUTEIIH aJTKAaHOB
P pedl ITOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 bubmmorexa
JIKEHBI: COCTaB | HUE, CBOWCTB
P IIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUJIEH — MPOCTEHIINE MPEACTABUTEIN AIIKEHOB 1 bubmiorexa
P P peAt ITOK https://myschool.edu.ru/
8 [TpakTiueckast pabota Ne 1. «[loxydyeHue sTUIeHA U U3yUYEHUE €T0 CBOWCTBY» 1 bubmiorexa
P P S I i LIOK https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metmnOyraauen-1,3. Ilonyuyenue cMHTETHYECKOTO KaydyKa U | bubnuoreka
pE3HUHBI ITOK https://myschool.edu.ru/
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHS], TOMOJIOTMUECKUN psil. AUETHIIEH — 1 bubnuoreka
IPOCTEUIINN TPEACTABUTEND AJIKHHOB ITOK https://myschool.edu.ru/
11 Brrunciienus o ypaBHEHUIO XUMHYECKON PEAKIUU 1 bubmiorexa
P peaxt ITOK https://myschool.edu.ru/
12 Apenbl: 6eH301 ¥ TOIyoJl. TOKCHYHOCTh apeHOB 1 bubmiorexa
POHEL YOI P LIOK https://myschool.edu.ru/
13 I'eneTnueckas cBa3 €BOJ0POJI0 ajuIexka a3 acca 1 bubmmoreia
HETHYECKasl CBS3b YIJICB B, IPHHAUICKANINX K Pa3IMYHBIM KJIaccam
yr AOPOA puHan B P ITOK https://myschool.edu.ru/
14 [TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB: MPUPOAHBIN a3 U NOMYyTHbIE HEPTSIHBIE Ta3bl, | bubnuoreka

He(Th M MPOAYKTHI €€ mepepadOTKH

IHOK https://myschool.edu.ru/




[IpupoaHBIe HICTOYHUKH YTIEBOJOPOIOB: IPUPOIHBII ra3 U MOMyTHbIE He(TAHbIE Ta3bl,

bubauoreka

15 He(DTh M MPOAYKTHI €€ mepepadOTKH IHOK https://myschool.edu.ru/

16 KonTponpHas pabota no pazueny «YrieBoJ0pOIb bubmiorexa
IHOK https://myschool.edu.ru/

17 [IpenenbHbIE OJHOATOMHBIE CIUPTHI: METAHOJI U 3TaHOII. BogopoaHas cBs3b bubmmoreia
IHOK https://myschool.edu.ru/

18 MHoroaromMHbie COUPTHI: TUICHIIIMKOIb U TIUILEPUH bubmmoreia
ITOK https://myschool.edu.ru/

19 @DeHOJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUUECKUE CBOMCTBA, MPUMEHEHNE bubamorexa
ITOK https://myschool.edu.ru/

20 Anpaerupl: (GOpMaIbACTH U alleTANBICTHI. ATICTOH bubmmorexa
IIOK https://myschool.edu.ru/

21 OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAs bubmmorexa
IIOK https://myschool.edu.ru/
22 [TpakTrueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCIOTBI» LBII/IO(5£P;12;[1;:SI<:E/1/mySCh001.e du.ru/

23 CreapuHOBas 1 OJIEMHOBASI KUCIIOTHI, KaK MIPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT bubmmorexa
ITOK https://myschool.edu.ru/

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE bubmorexa
ITOK https://myschool.edu.ru/

25 CrnosxHble 3(hUpbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIOKHBIX 23(UPOB bubmiorexa
ITOK https://myschool.edu.ru/

26 Kupsl: runponus, npuMeHeHue, OMOIOTHYeCcKasi poJib KUPOB bubamorexa
ITOK https://myschool.edu.ru/

7 VYrneBoabl: cocTas, Kiaccuukaius. BaxkHelue npecTaBuTeNnu: TI0Ko3a, GPyKTo3a, bubnuoreka
caxaposa ITOK https://myschool.edu.ru/

28 Kpaxman u nemirono3a Kak NpupogHbIE MOJIUMEPHI bubmmorexa
ITOK https://myschool.edu.ru/

29 KonTtponbHas padora no pazneny «Kucnopoacoaepkaiye OpraHiuecKiue CoeTMHEHUSD bubamorexa
ITOK https://myschool.edu.ru/

30 AMUHBI: METHUJIAMUH U aHWJIHNH bubmmorera
ITOK https://myschool.edu.ru/

31 AMHMHOKHUCIIOTHI Kak aM(pOTEpHBIE OPraHUYECKHUE COCTMHECHUS, MX OMOJIOTHYECKOE 3HAUCHHE. bubnuoreka




IlenrTu bl

ITOK https://myschool.edu.ru/

Bbubanoreka

32 benku kak mpupoHbIE BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS 1 LIOK htps://myschool.edu.ru/
33 OCHOBHBIE IOHATHUS XMMUHU BBICOKOMOJIEKYIISIPHBIX COCIMHEHU 1 bubmioreia
ITOK https://myschool.edu.ru/
34 OcHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX coequHenuil. [ImacTmaccsl, kaydyku, | bubnuoreka
BOJIOKHA IHOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KINACC
KoimmuecTBo
Now/n | Tema ypoxa ACOB Hara JJIeKTPOHHBbIE LM (PPOBBIE
HU3y4eHusi | o0pa3oBaTebHbIC PeCypChI
Bcero
. bubnuoreka
1-2 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOH(UTYpalHsi aTOMOB 2 [IOK htps://myschool.edu.ru/
34 [Iepnonnueckuit 3akoH u [lepuonnueckas cucrema XUMHU4ECKUX 31eMeHToB /1. U. ) bubnuoreka
MenzeneeBa, UX CBSI3b C COBPEMEHHOM Teopuel CTPOEHHsI aTOMOB ITOK https://myschool.edu.ru/
g 3aKOHOMEPHOCTH I/IBMe;IeHI/ISI CBOMCTB XUMHUYECKHUX IEMEHTOB U UX COEANHEHUH I10 , Eubanorexa
- rpynnam u nepuogam. 3HaueHUe MepUoINYECKOro 3aKOHa U CUCTEMbI XMMUUYECKUX
BJI')IZI\H/ICHTOB I[.IIZI. l\i[[eHﬂeneeBa B pa?,lI:I/ITIfI/I HAYKH HOK hitps://myschool.edu.ru/
7.8 CtpoeHue BeliecTBa. XUMHUECKas CBsI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM ’ bubnuoreka
cBs3u. BogopoaHas cBsi3b ITOK https://myschool.edu.ru/
9-10 BanenTtHocTh. DnekTpoorpunareabHocTh. CTeneHb OKUCaeHus. BemecTBa MOIEKyIspHOTO ) bubnuoreka
Y HEMOJIEKYJISIPHOTO CTPOECHUS IHOK https://myschool.edu.ru/
1112 [TonsTHEe 0 nUCcepCcHBIX cucTeMax. VICTUHHBIE M KOJUTOMAHBIE pacTBOPHI. MaccoBas 1071 ) bubnuoreka
BEILECTBA B pacCTBOPE. ITOK https://myschool.edu.ru/
Krnaccudukanus u HoMeHKJIaTypa HEOPraHU4YeCKUX coelMHeHu. ['eneTnueckas cBs3b Enbmiorexa
13-14 :zzi)erj:;[;icxnx BEIIECTB, pa3IMuHbIX KjJaccoB. KonTpoanHasi pabora 1 «Ctpoenue 3 LIOK htps://myschool.edu.ru/
15-16 Knaccudukanmss XuMuuecKux peakifii B HEOPraHMIECKOW M OPTraHNYECKON XUMHH. 3aKOH ’ bubnuoreka

COXpPAaHCHHUA MAaCChl BEHICCTB, 3aKOH COXPAaHCHUA U NPEBPAIICHNA SOHEPTIUU ITPU XUMUYCCKHUX

IHOK https://myschool.edu.ru/




peaKuusx

17-18 | CkopocTs pea O6pa e pea X €CKOE paBHOBECHE bubmioreia
- K Th PEAKIIUH. TUMBI KIIMHA. XUMUYECK BHOBECHU
P P P peaxtt P IOK https://myschool.edu.ru/
19 IMpakTnyeckas padora Ne 1. «Biansinue pa3jiu4HbIX (PAKTOPOB HA CKOPOCTH bubnuoreka
XHMHYECKOH peakunm I{OK https://myschool.edu.ru/
20-23 OnexTponurnueckas aucconuanus. [lonstue o BonopoaHoM nokasareine (pH) pactBopa. bubnumoreka
Peakiiuu nonHoro ooMeHa. I 'miponn3 opraHm4ecKux 1 HEOPraHMYECKUX BEIEeCTB IHOK https://myschool.edu.ru/
9395 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIC peakiuu. [IousTHe 00 37eKTpoIin3e paciijiaBoB U bubnmnoreka
pacTBOpPOB coJieit IHOK https://myschool.edu.ru/
26 K 6 5 T bubnnoreka
OHTPOJILHasI padoTa 2 mo pasaeiy «TeopeTrnueckne 0CHOBbI XUMHUM
P P pasieiy p IIOK https://myschool.edu.ru/
2799 Mertaibl, ux nonoxkenue B [lepuoanueckoii cucreme xummuueckux snementoB . U. bubnnoreka
MenzeneeBa 1 0co0eHHOCTH cTpoeHus: aToMoB. OOme Gu3ndeckre CBONCTBA METAIIOB I{OK https://myschool.edu.ru/
3031 | C 5 . . bubnuoreka
- MJIaBbI METAJJIOB. DIEKTPOXUMHUUECKHUH PsI/l HANIPSKEHUN METaJJIOB
P DA HAtp ITOK https://myschool.edu.ru/
3034 XUMHYECKHE CBOMCTBA BAXKHEUIIIUX METAUIOB (HATPHH, KT, KaIbI[UH, MarHUM, bubnnoreka
QTIOMUHUIN) U UX COCTMHEHUN ITOK https://myschool.edu.ru/
35 % . . bubnuoreka
MMHUYECKHE CBOMCTBA XpOMa, MEIM U UX COETMHEHUI
P . s IIOK https://myschool.edu.ru/
36 % . . Bbubnuoreka
MMHUYECKHE CBOMCTBA IIUHKA, XKeJe3a U UX COCUHEHUN
B A ITOK https://myschool.edu.ru/
IIpakTnueckas padora Ne 2. ""PemieHne 3kcnepuMeHTAJbHBIX 3224 M0 TeMe bubnuoreka
37-38 "
«Mertamab»'"  KontposabHas padora 3 « Mera/ib» ITOK https://myschool.edu.ru/
3940 Hewmeramnsl, ux nonoxxenue B Ileprnoauyeckoit cucteme XMMU4eCKuX 351eMeHToB /1. 1. bubnuoreka
MeneneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB ITOK https://myschool.edu.ru/
4140 du3nuecKre CBOMCTBAa HEMETAILIOB. AJNIOTPOIHSI HEMETAILIIOB (Ha MPUMEpe KUCIIOPO/a, bubnnoreka
cepsl, hocdopa u yriepoaa) ITOK https://myschool.edu.ru/
. . bubnnoreka
43-45 | XuMHUYEeCKHE CBOMCTBA raJIOT€HOB, CEPhI U UX COECIMHEHUM
ITOK https://myschool.edu.ru/
4648 | x . bocod . bubnuoreka
- MMUYECKHE CBOMCTBA a30Ta, (hocodpa 1 UX coeTUHEHUI
P g ITOK https://myschool.edu.ru/
. . bubnuoreka
49-50 | XuMuueckue CBOMCTBA yriepoaa, KpEMHUS U UX COEUHEHUN

IHOK https://myschool.edu.ru/




bubauoreka

51 [IpuMmeHeHne BaXXHEUIINX HEMETAJUIOB U UX COEIMHEHUI 1 LIOK https://myschool.edu.ru/
57.54 O06o01IeHre u cucTeMaTu3anus 3HaHui o reme «Hemeramneny. Beraucinenus mo 3 bubnmoreka
YPaBHEHUSIM XUMHUECKHUX PEAKIIMHM U TEPMOXUMUYECKUE PACUETHI ITOK https://myschool.edu.ru/
55 IMpakTnyeckas padora Ne 3. «Pemenue 3kcnepuMeHTAIbHbBIX 3324 110 TeMe | bubnuoreka
"Hemertasiinbl' » IHOK https://myschool.edu.ru/
56 KonTtposabHas padora no teme 4 «HemeTaiabi» 1 E?§12:;§j/myschool.e dura/
57-58 | Heopranuueckue u opranndyeckue KucioTel. Heoprannueckue u opraHn4eckue OCHOBaHMS 2 bubamorexa
ITOK https://myschool.edu.ru/
50.62 AmMdoTepHbIC HEOPraHUYECKUE H OPraHNYeCKHE COCTMHEHUs. | eHeTHYecKast CBI3b 4 bubnuoreka
HEOPraHMYECKHUX U OPraHMYeCKHUX BEIIECTB ITOK https://myschool.edu.ru/
63-64 Ponb xumun B o0ecrieueHU 9KOJIOTHIECKON, JHEPTETUYECKOM U MUIIEBON O€30MMaCHOCTH, ) bubnuoreka
Pa3BUTUU MEAUITUHBI IHOK https://myschool.edu.ru/
65 [IpencraBienust 06 OOIIMX HAYYHBIX MPUHIUIIAX TPOMBIIUIEHHOTO MOJTYYSHHS BaKHEHIIINX | bubnnoreka
BEIIIECTB IHOK https://myschool.edu.ru/
66-67 | UenoBek B MUpE BEIIECTB U MAaTEPHAIOB 2 EIZ)6£P;12tT;sI<:2/l/myschool.e dura/
68 XuUMHS ¥ 37J0POBbE YEJIOBEKA 1 bubmorexa
ITOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YYEBHbLIE MATEPUAIbI OJ1A YYEHUKA

* Xumunsa, 10 knacc/ MNabpuensaH O.C., O6wecTBO ¢ orpaHNYeHHON OTBETCTBEHHOCTBLIO «[JPODAY;
AkumnoHepHoe obuiecTtBo «M3gatenbcTBo «lMpocBeleHne»
* Xumung, 11 knacc/ MNabpuensan O.C., O6wecTBO € orpaHNYeHHON OTBETCTBEHHOCTLIO «[JPODAY;
AkumnoHepHoe obuecTtBo «M3gatenbcTBo «lpoceelweHmne»

METOAOMYECKUE MATEPUAIbLI OANA YHYUTENA

Beegute 1. O.C.NabpuensH, .l JIbicoBa «Xummna MeTtogmnyeckoe nocobme — 6a3oBbIN ypoBeHby - M.:
Hpodpa 2022 rop.

2. O.C.lNabpwuensH, N.I.Octpoymos, «OBbLan xmumms B Tectax, 3agadax, ynpaxHeHusx. 11 knace» — M.:
Hpoda, 2023 rog.

3. O.C.l'abpwuensn, N.H.bepesknH, A.A.YwakoBa «Xumusa 11 knacc: KoHTponbHbIe 1 NPOBEPOYHbIE
paboTbl K y4ebHuKy». — M.: [lpodha, 2021 r.

4. O.C.lNabpuengn, I'.I JIbicoBa, A.l".BeegeHckasa «Xumusa 11 knacc: HactonbHaga kHira ans yamtens».
Yactb 1 — M.: podba, 2019 roa.

5. O.C.NabpwuensmH, .l JlbicoBa, A.l".BBeageHckasa «Xumna 11 knacc: HactonbHas kHura ans yumtensa».
Yacte 2 — M.: [ipodba, 2022 rog.

6. O.C.NabpuensmH, MN.B.Pewetos, N.I.OcTpoymoBa «3agaym no xmmmm n cnocobbl nx peweHns» - M.:
«Opodha», 2021ron.

7. B.I". AeHucoBa «Xummus 11 knacc noypoyHble nnaHbl no y4ebHunky O.C.Mabpuensna, .. JlbicoBon» -
Bonrorpag» Yuutens 2018rog.

8. M.A.PsaboBa, Y.KO.HeBckas, P.B.JlnHko «TecTtbl no xumum 11 knaccy, - M.: 3k3amen, 2019r.

9. 9. O.C.NabpwuensH, N.I.octpoymoB «XMMUYECKNI SKCNepuMeHT B wkone 11 knaccy; - M.: poda. —
2019 roa. _

LINPPOBbLIE OBPA3OBATEJIbHBIE PECYPCbIl U PECYPCbl CETU MHTEPHET

Beeaute _ BeBeautemaHHbliehttp://www.chemnet.ru Maseta «Xumuna» 1 cant gna yumtens «A nay Ha ypok XMMum»
http://him.1september.ru EanHas konnekuma LLOP: MpeameTHas konnekums «Xnmmnsa»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4Hble 3KCNEPUMEHTbI: Xnummus. Konnekuusa
Poccuinckoro obuieobpasoBatenbHOro noptana

http://experiment.edu.ru ANXUMWK: cant J1.HO. Annk6eposo

http://www alhimik.ru Bcepoccuiickas onumMmnmaga LWKONTbHUKOB MO XMMUN

http://chem.rusolymp.ru OpraHnyeckas XmmMms: aNEKTPOHHbIA Y4eOHMK ANa cpeaHen LIKONMbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUW: 3NEKTPOHHbIN y4eBOHMK

http://www hemi.nsu.ru OTKpbITbIN KONNeaK: Xumus

http://www.chemistry.ru IuctaHumoHHasa onuMmnuaga no XMumMun: TeNEKOMMYHUKaLMOHHbIM 06pa3oBaTesibHbIN
NpoekT
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