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NMNOACHUTEJIbHASA 3AMNMNCKA

MporpamMma No XxMMuUM Ha ypoBHe cpeaHero obuiero obpasoBaHus pa3dpaboTaHa Ha OCHOBe
depepanbHOro 3akoHa ot 29.12.2012 N2 273-®3 «06 obpasoBaHumn B Poccuinckon
denepaunn», TpeboBaHU K pe3ynbTaTaM 0CBOeEHUS deaepanbHoO obpa3oBaTebHOMN
nporpammbl cpegHero obuwero obpasosanus (®OM COO), npeacrasneHHbiX B PegepanbHOM
rocyaapcrteeHHoM obpasoBaTesibHOM cTaHgapTe COO, ¢ yyétoM KoHuenunm npenogaBaHuns
y4yebHoro npegmerta «XuMmsa» B obpasoBaTesibHbIX opraHusaumnax Poccuinckon degepaunm,
peanusyrLmx OCHOBHble 06pa3oBaTe/ibHble NMPOrpaMMbl, U OCHOBHbIX MOJSTIOXEHNA
«CTpaTterumn pa3sutusa BocnutaHmsa B Poccuiickon ®enepaumn Ha nepuoa ao 2025 rona»
(PacnopsixxeHnune Mpasutensctea PO ot 29.05. 2015 N2 996 - p.).

OcHoBy noaxoAoB K pa3paboTke nMporpaMmMbl MO XMMUKU, K onpeaeneHnto obuien crpaternm
06yueHusi, BOCMUTaHMS N pPasBUTUS 0BydaloWmMXCcs CpeacTBaMm yyebHoro npeameta «XnMmns»
anga 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBWMIN KOHLUeNnTyanbHble nonoxeHna ®roc COO
0 B3aMM0O6YyCNOBNEHHOCTUN LENen, coaepxaHus, pe3yabTaToB 0byuyeHus n tpeboBaHui K
YPOBHIO NOArOTOBKM BbIMYCKHUKOB.

Xnmnyeckoe obpaszoBaHue, nosydaeMmoe BbliNyCKHMKaMu obweobpasoBaTenbHON
opraHmsauunm, 9BnseTCa HEOTbEMIEMOM YacTblo X 06pa3oBaHHOCTU. OHO CAYXUT
3aBepLlaolWmM 3TanoM peanmsaumnm Ha COOTBETCTBYOWEM eMy 6a30BOM ypoOBHE K/HOYEBbIX
LLEHHOCTEN, MPUCYLLUMX LLENOCTHON CUCTEME XMMUYecKoro obpasoBaHus. DTU LLEHHOCTHU
KacaloTCs NO3HaHMSA 3aKOHOB Npupoabl, POPMUPOBaAHMS MUPOBO33pPeHMs 1 0bLwen KynbTypbl
yesioBeka, a TakXKe 3Konormyeckn o60CHOBaHHOIMO OTHOLIEHWS K CBOEMY 340POBbIO U
npupoaHon cpege. Peannsyercsa xmMmmyeckoe obpasoBaHme 06y4datoWmnxXcs Ha YpPoOBHe
cpeaHero obuiero obpasoBaHusa cpeacTtBaMn yyebHoro npeamerta «XMMusa», cogepxaHue u
MOCTpPOEHMEe KOTOPOro onpeaesieHbl B NporpaMMme no XMMum € y4é€Tom crneumdumkm Hayku
XUMUN, €€ 3HAUEHNS B MO3HAHUM NPUPOAbI M B MaTEpPUAsbHOM XN3HK 06LLeCcTBa, a TaKxXe C
Y4YETOM 06LWWMX Lenen n NpMHUMNOB, XapaKTepmU3yoLWwmMX COBPEMEHHOE COCTOSIHME CUCTEMDI
cpeaHero obuiero o6pasoBaHusa B Poccuinckon deaepaunm.

XNMUSA KaK 21eMEHT CUCTEMbl eCTECTBEHHbIX HAyK urpaet ocobyto posib B COBpeMeHHOM1
umBmMan3saumm, B Co3gaHmum HoBon 6asbl MaTepuanbHOM KynbTypbl. OHa BHOCUT CBOW BKfaA4 B
dopMMpoBaHMe paumMoHanbHOrO Hay4YHOro MbillEHUs, B CO34aHNe LLesIoCTHOro
npeactaeneHns ob okpyxawLleM MMpe Kak 0 eAWHCTBE Npupoabl U YenoBeKka, KoTopoe
dopMupyeTCca B XMMUU HA OCHOBE NMOHUMaHUA BELLEeCTBEHHOrO COCTaBa OKpy>KalLlero Mmmpa,
OCO3HaHMS B3aMMOCBS3M MeXAy CTPOeHMEM BeLlecTB, MX CBOMCTBAMN U BO3MOXHbIMU
obnacTtaMn npuMeHeHus.

TecHo B3aMMOAENCTBYS C APYTMMU eCTeCTBEHHbIMU HayKaMu, XUMUSA CTasla HEOTbEMIEMON
YacCTbl0 MMPOBOWN KY/bTypbl, HEO6XOAMMbIM YCIOBMEM YCMELIHOrO TPyAa U XU3HU Kaxaoro
uneHa obwectBa. CoBpeMeHHas XMMUS Kak HayKa co3uaaTtesnibHas, Kak Hayka BbICOKUX
TEXHOJIOMNIM HamnpasieHa Ha peweHne rnobanbHbIX NpobsieM yCTOMUMBOrO pa3BuUTUSA
YenoBeyecTBa — CbIpbEBOM, IHEPreTUMUECKON, NULEBON, 3KONOorMyeckon 6e3onacHoOCTm 1
OXpaHbl 340pOBbA.

B cooTBeTCTBUM C O6WMMK LEeNaMU U NMpUHUMNamMn cpegHero obuiero obpasosaHus
cogepxxaHue npeameta «Xmmus» (10-11 knaccoel, 6a30BbIli YpOBEHb U3YUYEHUS)
OpPUMEHTMPOBAHO NPEUMYLLECTBEHHO Ha O6LLEKYNbTYPHYIO NOAFOTOBKY 0by4atoLmnxcs,
HeobxoANMYI0 UM ANs BbipaboTKNM MMPOBO33PEHYECKNX OPUEHTMPOB, YCMELLIHOIO BKKOYEHUS
B XXM3Hb COLMYMa, NPOAOJIXEHMS 06pa3oBaHMs B pa3MyHbIX 061acTax, He CBA3aHHbIX
HenocpeaCTBEHHO C XUMUEN.

CocTtaBnsoowmmMm npegmeTa «XuMnsa» aBnstoTca 6a3osBblie Kypcbl — «OpraHnMyeckas Xmmmsa» u
«06bLwas n HeopraHM4yeckas XMMUsa», OCHOBHbIM KOMMNOHEHTOM COAEPXaHUS KOTOPbIX
SABNAOTCS OCHOBbI 62a30BOM HayKu: CUCTEMa 3HaHUN MO HEOPraHUYecKon xmummm (c



BKJIIOYEHNEM 3HAHUIM U3 06LEeN XMMUN) U OpraHM4Yeckon Xxmmmn. opMmnpoBaHmne AaHHOM
CUCTEMbl 3HAHUW NpPU N3y4yeHUn npegmeTa obecrneynBaeT BO3MOXHOCTb PaCCMOTPEHUNS BCEro
MHOroobpasus BewecTs Ha OCHOBE OOLWNX MOHATUI, 3aKOHOB U TEOPUI XUMUMN.

CTpyKkTypa coaep)XaHusa KypcoB — «OpraHuyeckast xuMmsi» 1 «06waa n HeopraHm4yeckas
XUMuUs» copMmpoBaHa B NporpaMme no XMMUM Ha OCHOBE CUCTEMHOrO NOAX0AA K U3Yy4YeHUIo
y4yebHoro matepuana n obycnossieHa NCTOPUYECKN 0BOCHOBAHHbIM pa3BUTMEM 3HAHWUN Ha
onpenenéHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce opraHM4yeckoin XMMMM BELLECTBa
paccMaTpuBalOTCS Ha YPOBHE KJTaCCMYECKOM TEOPUN CTPOEHUS OpraHMYecKnx cCoeanHeHuin, a
TakKXXe Ha YPOBHE CTEPEOXMMUYECKMX U 3/TIEKTPOHHBIX NPeACTaB/IEHMN O CTPOEHUN BELLECTB.
CBeaeHuns 06 M3yyaeMbiX B Kypce BELEeCcTBax AAalTCs B pa3BUTUKN — OT YINE€BOAOPOAOB A0
CNOXHbIX BNOTOrMYecKn aKTUBHbIX COeAMHEHUI. B Kypce OpraHM4eckon XMMmMn rnosyyatot
pa3BuTMe chopMMUPOBaAHHLIE HA YPOBHE OCHOBHOIO 0b6uwero o6pasoBaHns NnepBoHayasbHble
npeacTtaBNeHns 0 XMMMYECKON CBA3M, KnaccudrKaLMOHHbIX MPU3HaKax BeLWecTs,
3aBUCUMMOCTM CBOWCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKON peakunm.

Moa HOBbIM YrnoM 3peHust B npegMmete «XuMmnsi» 6a3oBOro ypoBHS paccMaTpuBaeTcs
M3YYEHHbI HA YPOBHE OCHOBHOro obuiero obpaszoBaHus TEOPETUYECKUA MaTepuan u
dakTonornyeckne ceBeeHms o0 BewecTBax U XMMMYecKkon peakummn. Tak, B YaCTHOCTH, B
Kypce «Oblwas 1 HeopraHn4yeckas XmMmsa» obydatowmnMcs NpeaocTaBnsaeTCcs BO3MOXHOCTb
0CO3HaTb 3HA4YeHMe NepmoaMYecKoro 3akoHa ¢ obLieTeopeTnyecknx n METOA0N0rMYECKNX
no3munmn, rnybxke NOHATb UCTOPUYECKOE N3MEeHEeHNe PYHKLMI 3TOro 3aKOHa — oT
obobwatowen Ao 06bACHSOWEN N MPOrHO3UPYHOLWEN.

EovHas cuctema 3HaHWUIA 0 BaXXHENLWMX BeELeCcTBaxX, UX COCTaBe, CTPOEHNU, CBOMCTBAX U
NPUMEHEHMN, @ TaKXe 0 XMMUYECKUX peaKkumsX, NX CYLLHOCTM U 3aKOHOMEPHOCTSX
npoTekaHmsa gonosHseTcsa B kypcax 10 n 11 knaccoB a/ieMeHTaMU COAEPXKAHUS, UMEKLLNMU
KYJIbTYPOJIOTMUYECKMI 1 NPUKIAAHOM XapaKTep. DTN 3HaHUS CNOCOH6CTBYHOT NMOHUMAHMUIO
B3aMMOCBS3M XMMUN C APYFMMW HayKaMK, pacKpbiBatoT €€ posib B Mo3HaBaTENbHON U
NpakTU4YeCKON AessTeNbHOCTN YenoBeKa, CNoCO6CTBYIOT BOCMUTAHMIO YBaXXEHUST K Npoueccy
TBOpYeCcTBa B 06/1aCTN TEOPUM M MPAKTUUYECKUX MPUNOXKEHNIA XUMUN, MOMOrAOT BbIMYCKHUKY
OpPUEHTUPOBATbLCS B 06LWECTBEHHO N JIMYHOCTHO 3HA4YMMbIX NpobneMax, CBSA3aHHbIX C XUMUEN,
KPUTUYECKU OCMbICIMBATb MH(OPMaLNIO N NPUMEHATb €€ A/ NOMOSIHEHMS 3HAHWIN, peLlleHuns
WMHTeNeKTYyasIbHbIX M 3KCMEPUMEHTANbHbIX NCCNeaoBaTENbCKMX 3a4a4. B uenom coagepxaHue
y4yebHoro npegMmeta «XMMnNA» AAHHOMO YPOBHS U3YUYEHUSI OPUEHTUPOBAHO Ha POpMUpOBaHME
y obyyalowmxcs MMpPOBO33pEHYECKOM OCHOBLI A1 MOHUMaHNA PUNOCOPCKNX MAEN, TaKUX
KaK: MaTtepuanbHOe e4MHCTBO HEOPraHMYEeCKoro N OpraHMYeckoro Mmpa, o6ycnoBneHHOCTb
CBOWCTB BELLECTB UX COCTAaBOM M CTPOEHMEM, MO3HABAEMOCTb NMPUPOAHbLIX ABNEHUA NYTEM
3KCMEPUMEHTA N PeLLEHUS NPOTUBOPEUMIA MEXAY HOBbIMM (PaKTaMn U TEOPETUYECKUMU
npeanocblisiIkaMu, 0CO3HAHME POSIM XMMUU B PELLUEHUN SKOSIOMTMYECcKUX npobnem, a Takxe
npobnem cbepexeHns sHepreTMYeCcKkmMX pecypcoB, Cbipbs, CO34aHNSA HOBbIX TEXHOMOTNIA U
MaTepuanos.

B nnaHe pelweHnsa 3agay BOCNUTaHUA, pa3BUTUA U couunanmsaumm obyyatowmxcs NpuHATble
nporpaMMon MO XMMMK NOAXOAbI K ONpefeneHnto CoOAEPXaHNA U NOCTPOEHUS NpeaMeTa
npeaycMaTpuearoT GoOpMMpOBaHME YHUBEpPCAsbHbIX YYebHbIX AeNCTBUIA, nMerownx 6asosoe
3HaYeHue N9 pa3nyHbIX BUAOB AeATENbHOCTU: peweHns npobnem, noncka, aHanusa u
0bpaboTkn nHdbopmaunm, HeobxoanMbIX A9 NpUobpeTeHns onbiTa NPakTUYECKON n
nccnenoBaTenbCKOM AeaTeNbHOCTU, 3aHMMaloWen BaXHOe MeCTO B NO3HAHUN XUMUN.

B npakTuke npenofaBaHWs XMMUM KakK Ha YPOBHE OCHOBHOro obuiero o6pa3oBaHus, Tak 1 Ha
YypOBHe cpefHero obuiero obpasoBaHus, Npu onpeaeneHnm coaepxartesbHom
XapaKTepuUCTUKKN Lefein nsydyeHunsl npegMeTa HanpasieHNneM NepBoCTENEHHOW 3HAYMMOCTH
TPaAWLMOHHO NpU3HaETcs GopMMpoBaHMe OCHOB XMMMYECKON Hayku Kak obnactu
COBPEMEHHOr0 eCTeCTBO3HAHMUS, NMPaKTUYECKOl AesTeNbHOCTM YenoBeka U Kak O4HOro m3
KOMMOHEHTOB MUPOBOWN KynbTypbl. C METOAMYECKOM TOYKM 3PEHUS TaKOW NOAXO0A K
onpeaeneHuto Lenen ulydyeHus npeamerta siBNseTCS BNoSHE OonpaBAaHHbIM.



CornacHo AaHHOWM TOYKe 3peHns rnaBHbIMU LenssMm naydeHus npegmeta «XMMmns» Ha
6a3oBoM ypoBHe (10 -11 kn.) aBnsTCA:

opMMpoOBaHME CUCTEMBI XMMUYECKMX 3HAHUIN KaK BaXKHelLen CoCTaBsaLWEN eCTECTBEHHO-
Hay4yHOI KapTUHbl MUpPa, B OCHOBE KOTOPOI NiexaT K/toUYeBble NOHATUS, dyHAAMEHTANbHbIE
3aKOHbl N TEOPUU XMMNMK, OCBOEHNE A3bIKA HAYKWN, YCBOEHNE U MOHUMAHNE CYLLHOCTHU
NOCTYMHbIX 0606LLEHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAaKOMJIEHUE C UCTOpUER nX
pasBUTUSA U CTAHOB/IEHUS;

dopMMpoBaHMe N pa3BUTUE NpeacTaBleHUn 0 HayUYHbIX MeEToAaX MO3HaHMSA BELWLECTB U
XUMUNYECKUX peaKkLnin, HeobxoanMbIX Ans npuobpeTeHns yMEHUN OPUEHTMPOBATLCA B MUpPE
BELLECTB U XUMUYECKUX SIBJIEHUNI, UMEIOLWMX MECTo B NPUpPoOAE, B NPaKTUUYECKON U
MOBCEAHEBHOW XXU3HWU;

pas3BuUTME YMEHUN N cnocoboB AeATEeNbHOCTN, CBSAI3aHHbIX C HabogeHneM n 06bLACHEHMEM
XUMUYECKOr0O 3KCNepuMeHTa, cobntoaeHneM npasun 6esonacHoro obpalleHus C BeWECTBaMMU.

Hapsaay c aTuM, coaepxaTtefibHas XxapakTepucTmka uenen u 3agad nsydyeHus npeamera B
rnporpamMMe no XMM1UmM yTOYHEHA N CKOppeKTMpOBaHa B COOTBETCTBUU C HOBbIMU
npuopuTeTaMmn B cucteme cpegHero obuwero obpasosaHus. CerogHs B npenogaBaHnum XMmMumn
B 6onbluen cTeneHn oTAAETCA NpeanoyYTeHne NpakTUYECKOM KOMMOHEHTE coaepXaHus
0byueHunsi, opMeHTMPOBaAHHOM Ha NOAroTOBKY BbIMYCKHMKA 06wweobpa3zoBaTesibHOM
opraHmsauuu, snagewowero He HabopoM 3HaHuM, a GYHKLMOHANbHOM rPaMOTHOCTbLIO, TO €CTb
cnocobaMm N yMEHUSIMN aKTUBHOIO MOSTyYEHUS 3HAHUIA N MPUMEHEHUS UX B peasibHOWN XXU3HU
O/ pelweHns NpakTUYyeckmx 3aaad.

B cBA3M C 3TUM Mpu U3ydeHUn npeaMmeTa «XMMusa» AOMUHMpPYOLLEE 3HaYeHMe npuobpeTatoT
Takue uenn n 3agadu, Kak:

aganTaums obyyaloWwmMxcs K YCI0BUAM ANHAMUYHO pa3BMBaloLLLErocs MMpa, hopMUpPOBaHKNE
WHTENNEKTYaslbHO pasBUTOMN JINYHOCTU, FOTOBOM K CaMO06pa3oBaHM1I0, COTPYAHUYECTBY,
CaMOCTOATENbHOMY MPUHATUIO TPAMOTHbIX PELLEHUI B KOHKPETHbIX XXU3HEHHbIX CUTYaLUSX,
CBSA3aHHbIX C BELLECTBAaMU N UX NPUMEHEHUNEM;

dopMupoBaHme y 06y4datoLmMXCsa KNOYEBbBIX HaBbIKOB (KIHOYEBbIX KOMMNETEHLNIN), UMEIOLLMX
YHUBepCcasnibHOE 3HauYeHne AN pasMyHbiX BUAOB AeSATeNIbHOCTU: peleHus npobnem,
rnoucka, aHanmsa n obpaboTkm nHpopMaunmn, Heob6xoaMMbIX ANa NpuobpeTeHns onbiTa
0esTeNbHOCTN, KOTOopas 3aHMMaeT BaXXHOe MeCTO B MO3HAHMM XMMWUUK, @ TaKXe A9 OLEHKN C
NO3WLMN 3KONOrnyeckon 6e3onacHOCTM xapakTepa BAUSHUS BEWECTB N XMMUYECKNX
NpoLEeccoB Ha OpraHM3M YyesioBeka U NpUpoaHYo Cpeay;

pasBUTME NO3HaBaTeNbHbIX UHTEPECOB, NHTENIEKTYasIbHbIX U TBOPYECKUX CNOCOBHOCTEN
obyyatowmxcsa: cnocobHOCTM caMocToATeNlbHO NpuobpeTaTb HOBblE 3HAaHUS NO XUMUN B
COOTBETCTBUU C XXU3HEHHBIMU MOTPEOHOCTSAMMK, MCNOMb30BaTb COBPEMEHHbIE
WH(OPMaLNOHHbIE TEXHOMOMMK A9 NOMCKA U aHanusa yd4yebHon 1 Hay4yHO-NONyAsipHOM
nHdOpMaLUMM XUMUYECKOTO CoAepXKaHus;

¢opMupoBaHMe 1 pasBuTHE y 06yUatoOLMXCA acCOLMATUBHOMO M JTOMTMUYECKOrO MbILLEHUS,
HabnoaaTeNbHOCTU, CO6PAHHOCTUN, aKKYpPaTHOCTU, KOTOpble 0CO6EHHO HEO6X0AUMbI, B
YACTHOCTM, NPU NNAHMPOBAHUN U MPOBEAEHUN XMMUYECKOr0 SKCNepUMeHTa;

BOCMUTaHME y obyyalomxcs y6exaeHHOCTU B 'YMaHUCTUYECKOM HanpaBneHHOCTU XUMUN, eé
BaXHOW posn B pelleHnn rnobanbHbiX NpobaemM paumMoHanbHOro NPMpPoAON0Sib30BaHMUS,
MOMOJIHEHNS SHEPIrETUYECKNX PECYPCOB M COXPaHEHMUS MPUPOAHOro paBHOBECHKSI, OCO3HAHMUS
HEeobxo04ANMOCTM 6epeXXHOro OTHOLEHUS K MPUPOAE M CBOEMY 3[40POBbLIO, @ TaKXe
NpMobpeTeHnst onbiTa UCMOJSIb30BaHUSA NMOSTYYEHHbIX 3HAHWUI AN NPUHATUS TPAMOTHbIX
pEelleHnn B CUTyaLUUsaX, CBA3aHHbIX C XMMUYECKUMU SABNEHUSIMMU.



B yuebHOM nnaHe cpeaHero obuiero obpasoBaHus npeaMeT «Xnummsa» 6a3oBOro ypoBHS
BXOAUT B COCTaB nNpeaMeTHOM obnactu «EctecTBEHHO-HayuHble NpeaAMEeTbI».

Obuiee uncnio vyacos, oTBEAEHHbLIX AN N3YYEHUSA XMMUN, HA 6A30BOM ypOBHE CpeaHero
obwero obpasoBaHusa, coctaBnset 68 yacos: B 10 knacce - 34 vaca (1 yac B Hegenw), B 11
knacce — 34 yaca (1 yac B Heaento).

COAEP>XAHWE OBYYEHUA

10 KJ1ACC

OPrAHUYECKASA XUMUA

TeopeTuyeckme OCHOBBbI opraHquCKoﬁ XMMmumn

|-|pe,£I,MET OpFaHVIHeCKOVI XUMUKN: eé BO3HNKHOBEHWNE, pa3BNTNUE N 3HAYEHNE B NOJTYHEHUN
HOBbIX BELLECTB M MaTepuasnioB. Teopus CTpOEHUS OpraHUYecKnx coeanHeHum A. M.
ByTtnepoBa, eé oCHOBHble NOMIOXeHUSA. CTPYKTYpPHble (POPMYbl OpraHUYECKMNX BELLECTB.
rOMOJ'IOFVIFl, n3oMepuns4. XuMmnyeckas cBs3b B OpraHn4yecKkmnx coeanHeHnax — oanHapHbIE U
KpaTHble CBA3MW.

MpeacraBneHmne o knaccudburkKaumm opraHnyeckmMx BewecTs. HomeHkNnaTypa opraHMyeckmnx
coefnHeHUN (cucTemMaTmyeckas) n TpMBManbHbIE HAa3BaHUS BaXXHENLWNX npeacrtasuTenen
KNaCCoOB OpraHM4YecKnX BeLLecTB.

DKcrepuMeHTasnibHble METOAbl U3YyUYEHNS BELLECTB U UX NpeBpaLleHnii: 03HaKOMAEHUE C
obpasuamu opraHMyeckmx BeLecTB U MaTepMasaMn Ha UX OCHOBE, MOAEeNNpOBaHNE MONeKyn
OpraHu4yeckmx BelLlecTB, HabnwaeHne n onucaHne AEMOHCTPALUMOHHBIX OMbITOB MO
npeBpaLleHnto OpraHn4yecknx BeLeCcTB Npu HarpeesaHun (nnaeneHue, obyrnnesaHune u
ropeHue).

YrnesopgopoAabl

AnKaHbl: COCTaB U CTPOEHWME, FOMOSIOrMYECKUiA psa. MeTaH 1M 3TaH — npocTeiune
npeacTaBUTENM ankaHOB: U3NYECKME N XMMUYECKME CBOMCTBa (peakunmn 3aMeLleHms m
ropeHusl), HaxoXAeHne B NpUpoAe, NOSyYEHME N NMPUMEHEHME.

AJTKEHbI: COCTaB M CTPOEHME, FOMOJIOFMYECKUIA psia. DTUMEH U NPOMUIEH — NMpocTeliwmne
npeacTaBUTENN aNIKEHOB: U3NYECKME N XUMUYECKME CBOMCTBA (peakuumn rmapupoBaHus,
raforeHMpoBaHusl, rmapaTaunmn, oKUCNEHNUS U NONMMEpPU3aumnm), NoayyYeHne n NpuMeHeHMe.

AnkaaueHsbl: 6ytTaaneH-1,3 n MeTunbytaameH-1,3: CTpoeHne, BaXHehWwmne XuMnyeckme
CBOWCTBa (peakuus noamMmepusaumm). MNonyyeHme CUHTETMUYECKOro KaydyykKa U Pe3uHbI.

ANKUWHbI: COCTaB M 0CO6eHHOCTU CTpoeHu4, rOMOIOrNYEeCcKunii paa. AueTtuneH - I'IpOCTel\/’ILUMl\;I
npeacraBuTesNlb aJlIKMHOB: COCTaB, CTPOEHUE, c|3w3w4ec+<me N XMMUYECKMEe CBONCTBA (peaKLl,VIVI
rmapunpoBaHund, ranoreHnMpoBaHmda, rmapaTtauum, FOpeHVIﬂ), nonyyeHme n npMMeEHEHUE.

ApeHbl. beH30n: cocTaB, CTpoeHune, dU3nYeckne n XxMMmnyeckme CBoMcTea (peakumm
ranoreHNpoBaHUSA N HUTPOBaHUSA), NOJlyYeHNE N NpUMeHeHne. Tonyon: CoctaB, CTpOeHue,
dusnyeckne n xmMmnyeckme CBonCTea (peakummn raforeHMpoBaHna U HUTPOBaAHMUSA),



rnosiydyeHmne n rpmMmeHeHue. TOKCMYHOCTb apeHOoB. [[eHeTMYecKkasa CBA3b Mexay
yrnesogopoaamMmun, npunHagnexawnmMmm K pa3iMyHbiM KjiaCCaM.

MpupoaHble NCTOYHMKKN YrneBoaopoaoB. MNpuMpoaHbIA ra3 1 NonyTHble HedTSHbIE rasbl.
HedTb n eé npoucxoxaeHme. Cnocobbl nepepaboTkm HedTU: NeperoHka, KPEKNHr
(TepMuYecKkMit, KaTannMTM4eckmin), nnponmns. NpoaykTbl NnepepaboTkn HedTH, UX NMPUMEHEHNE
B NPOMbILIEHHOCTN U B 6bITY. KaMeHHbIM yronb v NpoayKTbl ero nepepaboTku.

DKCrnepuMeHTasibHble METOAbI U3YYEHNS BELLECTB M UX NPEBpPALLEHNI: 03HAKOMNIEHUE C
obpasuamu nnacTtMacc, KayuyyKoB M pe3unHbl, Konnekunm «HedTb» 1 «Yronb»,
MoAennpoBaHWe Mosiekys yrneBoaopoAoB M rasioreHoNpon3BoOAHbIX,

nposeAeHne NpakTMyeckom paboTbl: MonydyeHne aTuneHa U n3y4yeHme ero CBOMCTB.

PacuéTtHbie 3aaaumn.

BbluncrieHnst no ypaBHEHUIO XMMUYECKON peakumn (Maccbl, 06bEMa, KOMMYecTBa MCXOAHOIO
BELLEeCTBa MM NPOAYKTa peakLuMn Nno U3BECTHbIM Macce, 06bEMY, KOTIMYECTBY OAHOMO M3
NCXOAHbIX BELLECTB UM NPOAYKTOB peakuum).

Kucnopopacoaepkawme opraHuyeckme CoegMHeHuns

MpeaenbHble 0AHOATOMHbIE CNUPTbl. METAHOMA M 3TAaHON: CTPOEHME, DU3NUYECKME U
XMMMYECKME CBONCTBA (peaKkummn C akTUBHbIMW METalaMKn, raJloreHoBOAOPOAAMU, FOPEHUE),
npuMeHeHne. BoaopoaHble CBS3U MeXxAy MOJieKynaMn cnMpToB. [eiicTBue MeTaHona m
3TaHOJ/1a Ha OpraHM3M 4YesloBeKa.

MHOroaTOMHbIe CUPTbl. DTUIEHINIMKOb U FMULEPUH: CTPOEHME, (DU3NYECKNE N XUMUYECKME
CBOWMCTBa (B3aMMOAENCTBME CO LLENOYHBIMW MeTaslslaM1, KayeCTBEHHas peakumsl Ha
MHOroaTOMHbIE CrnPTbI). [leicTBME Ha opraHn3M yenoseka. MpUMeHeHWe rnuuepuHa u
STUNEHITINKONS.

deHon: CTpoeHne Mosnekynbl, pusnyeckne n XMmMnyeckne CBOMCTBa. TOKCUYHOCTL peHona.
MpumeHeHne dheHona.

Anbaervabl U KeToHbl. DopManbaerna, auetanbaerni: ctpoeHme, dUsndyeckme u XxmMmyeckume
CBOMCTBa (peaKkunn OKUCIIEHMS U BOCCTAHOBNEHUNS, KAUECTBEHHbIE peaKLun), NonyyeHmne 1
NpUMeHeHne.

OnHOOCHOBHbIE npeaenbHble KapboHOBLIE KNCOTbl. MypaBbUHas U YKCYCHas KUCNOTbI:
CTpoeHune, dusunyeckme n xmummyeckme ceBomcTea (CBOMCTBa, oblime ana Knacca KUCnorT,
peakuus atepudunkaumn), nonyvyeHne n npuMmeHeHme. CteapuHoBas U 0NeMHOBas KUCNOThI
KaK npeacraBuUTeNn BbiCWNX KapOOHOBLIX KNCNOT. Mblnla Kak COAN BbICWNX KAapbOHOBbLIX
KMUCOT, X MolLlee aencTeme.

CrnoxHble 3(pmpbl Kak Npon3BoAHbIE KAPHGOHOBbLIX KMCNOT. MMAPOAN3 CITOXKHbIX 3DUPOB.
Xupsbl. Tnaponus xunpos. MpuMeHeHne xunpos. Bruonornyeckas posb XUpOB.

YrneBsoabl: cocTaB, knaccudurkauunsa yrnesoaos (MOHO-, AM- U nonuvcaxapuabl). MNokosa -
NPOCTENLLUNIA MOHOCaxXapua: 0COBEHHOCTN CTPOEHMS MOSEKYbl, DU3NYECKME U XUMUYECKNE
cBoicTBa (B3anmmogencTeume ¢ ruapokcuaom meam(Il), okmcneHme aMMmayHbIM pacTBOPOM
okcuaa cepebpa(l), BocctaHoBNneHWe, 6poXXeHMe I10KO3bl), HAX0XAeHNe B Npupoae,
npuMeHeHne, 6uonorndeckas ponb. PoTocnHTE3. OPyKTO3a KakK U30Mep MHOKO3bI.

KpaxMan v uenntosnosa Kak NnpupoaHbie nonmMepbl. CTpoeHWe Kpaxmana v Lennonossbl.
dn3nyeckme n XxmMnyeckme CBOMNCTBa KpaxMarla (FVI,CI,DOJ'IVI3, Ka4yecCcTBeHHasa peaKuusa C
noaom).



DKCnepuMeHTanbHble MeToAbl U3YUYEeHNS BELLECTB M X NpeBpalleHnii: nposeaeHue,
HabnogeHne n onncaHme 4eMOHCTPaLMOHHbBIX OMNbITOB: rOPeHNe CNUPTOB, Ka4YeCTBEHHbIe
peakumm ogHOATOMHbIX CNMPTOB (OKUCeHne 3TaHona okcngom meaun(Il)), MHOroaToMHbIX
cnupToB (B3auMoAdencTeme rnnuepuHa c rmgpokcnaom mean(Il)), anbaerngos (oKmMcneHue
aMMMayHbIM pacTBopoM okcmnaa cepebpa(l) v rmapokcngom meaun(Il), Bsammoaencrtemne
Kpaxmana c MogoM), NpoBefeHme npakTnyeckom paboTbl: CBOMCTBA pacTBOpa YKCYCHOM
KWUCNOTbI.

PacuéTHble 3agaun.

BbluMcieHns no ypaBHEHUIO XMMUYECKON peakumn (Maccbl, 06bEMa, KOMMYECTBA UCXOAHOIO
BELLECTBA MM NPOAYKTa peakuMn Nno U3BECTHbIM Macce, 06bEMY, KOJIMYECTBY OAHOMO M3
NCXOAHbIX BELLECTB UM NPOAYKTOB peakuum).

AsoTcoaepaline opraHMYeckmne CoeanHeHus.

AMMHOKNCNOTbI KakK aM(OTepPHbIe OpraHnyeckue coeanHeHuns. dusmnyeckme n XxmmMmnyeckune
CBOMCTBA aMMHOKUCAOT (Ha npuMepe ravumHa). bnonornyeckoe 3Ha4YeHNe aMMHOKMUCIOT.
MenTnabl.

Benkun kak npupoaHbie BbICOKOMONEKYISIPHblE coeanHeHusl. MNepBuUYHas, BTOpUYHas u
TpeTu4yHas CTpykTypa 6enkoB. XMMMYeckme CBOIMCTBa 6EKOB: rMaponn3, AeHaTypauus,
KauyeCTBEHHble peakuMn Ha 6enku.

DKCNnepnMeHTanbHble MeToAbl U3YyUYeHUNS BELECTB M X NpeBpaleHnin: HabnaeHne v
onucaHme AeMOHCTPaUMOHHbIX ONbITOB: AeHaTypauus 6enkos Npu HarpeBaHWKU, LBETHbIE
peakunmn 6enkos.

BbicOKOMONeKyNnsipHble coeAnHEeHUsN

OCHOBHbIE MOHATUS XUMUN BbICOKOMONEKYAPHBIX COEAMHEHWNIT: MOHOMEP, NONMUMED,
CTPYKTYpPHOE 3BEHO, CTEMNeHb NOIMMEpPU3aLmm, CpeaHas MonekynsipHas Macca. OCHOBHble
METOAbl CUHTE3a BbICOKOMONEKY/IAPHbIX COEANHEHUA — MONMMEpPU3aLMA U NOIMKOHAEHCaUNs.

JKcrnepuMeHTasbHble METOAbI U3YUYEHUS BELWLECTB U UX NPEBpPALLEHNI: O3HAKOMNEHUE C
o6pasuamMm NpUpoAHbIX U UCKYCCTBEHHbIX BOJIOKOH, MjacTMacc, Kay4dyKoB.

MexnpeaMeTHble CBA3MU.

Peanusauunsa mexnpeaMeTHbIX CBSI3el NpU U3yyeHUn opraHmdeckon xmmmm B 10 knacce
OCYLLECTBJ/ISIETCA Yepe3 MUCMNo/b30BaHMe KaK 06LNX eCTeCTBEHHO-HAYYHbIX MOHATUM, TaK U
NOHATUN, SBASAKOLWMXCS CUCTEMHBIMU AN OTAENbHbIX NPEeAMETOB eCTeCTBEHHO-HAy4YHOro
umKna.

O6buwue €CTECTBEHHO-HAY4HbIE NMNOHATUA: ABNEHNE, HayLIHbIVI (baKT, rmnoTe3a, 3aKOH, Teopus,
aHann3, CUMHTES3, KJ'IaCCVId)VIKaLI,VIFI, nepnoanyHOCTb, HabnoaeHue, n3MepeHme, sKCneEpMMeEHT,
mMoaenunpoBaHume.

dusuka: maTepusl, SHeprusi, Macca, aTom, 3/1IeKTPOH, MoJieKyJsla, SHepreTMYeCcKUin ypoBeHb,
BELLECTBO, TeNo, 06bEM, arperaTtHoe COCTOsIHME BELWECTBa, HPU3NUYECKME BENUYUYNHBI U
€OUHULbI UX U3MEPEHMS.

Buonorua: knetka, opraHmam, 6bmuocdepa, obmMeH BewecTs B opraHmame, HOTOCUHTES,
brnonornyeckn akTuUBHbIE BewecTBa (6enku, yrnesoabl, Xupbl, HepMeHThI).

Feorpadusi: MMHepanbl, ropHble NMopoAbl, MOJIE3HbIE NCKOMAeMble, TOMMBO, PECYPChl.



TexHonorma: nuiiesble NPoAYyKTbl, OCHOBbI paLMOHaNbLHOro NUMTaHUA, MoKLLMe CpeacTBa,
nekapcTtBeHHbIE N KOCMETUYECKNE NpenapaTbl, MaTepUasibl U3 NCKYCCTBEHHbLIX U
CUHTETUYECKNX BOJIOKOH.

11 KJ1IACC

OBLLAA U HEOPTAHNYECKAA XUMUA

TeopeTnyeckme OCHOBbl XMMUMU

Xnmnueckunii anemeHT. AToM. A4po aToMa, U30TonNbl. DNIeKTPOHHas obonouyka.
DHepreTMyeckne ypoBHu, NoAyPOBHU. ATOMHbIe opbuTtanu, s-, p-, d- afieMeHThI.
OcobeHHOCTU pacnpenenieHns 3N1eKTPOHOB No opbuTansM B aToMax 31eMeHTOB NepBbIX
yeTbIpéX NepruoaoB. DNEeKTPOHHAs KOHdUrypaums atomos.

MNepunoanyecknin 3akoH n Nepnoanyeckas cMcteMa xmmMnyeckmux anemeHTos 4. U.
MeHaeneesa. CBA3b NepuvoamMyeckoro 3akoHa u lNepmnoanyeckom CMCTEMbl XMMUYECKNX
aneMmeHTOoB 1. . MeHgeneeBa C COBPEMEHHOW TeOpME CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU
W3MEHEHUS CBONCTB XMMUYECKNX 3/IEMEHTOB M 06pasyeMbiX MU NPOCTbIX U CIIOXHbIX
BeLecTB Mo rpynnaM u nepmoaam. 3Ha4yeHne NepuoanyecKoro 3aKoHa B pa3BuTUN HaYyKMU.

CTpoeHune BellecTBa. XuMmyeckasa cesadb. Bnabl xMMmnyeckon cea3mn (KoBaneHTHas
HenonsipHas v NonsipHas, MOHHas, MeTannm4yeckasa). MexaHmM3aMbl 06pa3oBaHUs KOBasIEHTHOM
XUMNYECKON CBA3MN (OOMEHHDbI N AOHOPHO-aKLeNTOpPHbIN). BogopoaHas cBs3b. BaneHTHOCTb.
DnekTpooTpuuaTesbHOCTb. CTeneHb OKMcneHns. NoHbl: KaTUOHbI U @HUOHBbI.

BelwecTBa MONEKYNAPHOro U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBa COCTaBa
BellecTBa. TUMbl KPUCTANINYECKUX pEelETOK. 3aBUCMMOCTb CBOMCTBA BELWECTB OT TUna
KpUCTanM4eckon peLléTku.

MoHATUE O AUCMEPCHbIX CUCTEMAX. MICTUHHbIE U KONNouaHbIE pacTBopbl. MaccoBas Aons
BELLEeCcTBa B pacTBope.

Knaccudukauma HeopraHM4Yeckmx coeamHeHuin. HoMeHknaTypa HeopraHMYeckmnx BELLECTB.
FeHeTuYeckas CBA3b HEOPraHMUYECKMX BELLECTB, NpUMHAANEXALWMUX K pa3fMUHbIM KilaccaM.

XnMunyeckas peakumsa. Knaccndumkaunms XMMMUYeCKUX peakumin B HeEOpraHM4eckom u
OpraHuM4eckom XMMMKN. 3aKOH COXPaAHEHUS MaccCbl BELWECTB, 3aKOH COXPaHeHUs U
npespaLeHnsi SHEPrnn NpuU XMMUUYECKUX peakumnsax.

CKOpOCTb peaKkuunmn, eé 3aBUCUMOCTb OT pasnnyHbiX hakTopoB. ObpaTuMble peakumu.
XnMmmnyeckoe paBHoBecue. ®akTopbl, BAUSIOLWMNE HA COCTOSHME XMMNYECKOro paBHOBECKUS.
MpuHumnn Jle WaTenbe.

dnekTponuTuyeckas gmccounaums. CunbHble n cnabble anekTponuTbl. Cpeaa BOAHbIX
pacTBOPOB BELLECTB: KUc/as, HeTpanbHas, LWeso4YyHas.

OKNCNUTENbHO-BOCCTaHOBUTENbHbIE peakunun.

JKCcnepuMeHTasbHble METOAbI N3YYEHUS BELLECTB U UX NpeBpalLeHnin: geMoHCcTpaumsa Tabnuy
«lMepuognyeckasa cmcrema xmMmmdeckux anemeHTos 1. . MeHgeneesa», nyvyeHne mopenen



KPUCTaNIMYeCcKMx peLléTok, HabnaeHMe N onncaHMe AEMOHCTPALMOHHbBIX U 1abopaTopHbIX
onbITOB (pasfioXeHne Nepokcuaa BoAaopoaa B NpUCYTCTBUM KaTanmsaTtopa, onpeaenieHune
cpeabl pacTBOPOB BELLECTB C MOMOLbIO YHUBEPCA/IbHOMO MHAMKATOPA, Peakunn MOHHOMOo
obMeHa), NpoBeAeHMe NpaKTUUYECcKoin paboTbl «BansHMe pasnnuHbiX GakTopoB Ha CKOPOCTb
XMMUYECKOW peakuum».

PacuéTHble 3agaun.

PacuyéTbl N0 ypaBHEHUSAM XMMUYECKUX peaKkuuii, B TOM Yucine TEPMOXMMUYECKME PacyéThl,
pacyéTbl C UCNOJIb30BaHMEM MOHSTUSI «MaccoBasl A0S BELLEeCTBa».

HeopraHunuyeckas xumus

HemeTtannbl. MNonoxeHne HeMeTanNoB B [1epnognuyeckon cMcteMe XMMmMYeCcknux anemMeHTos .
N. MeHaeneeBa n oco6€HHOCTN CTPOEHUS aTOMOB. PU3nyeckmne CBOMCTBa HEMETas/10B.
AnnoTtponusa HemeTanoB (Ha NpMMepe Kucniopoaa, cepbl, dpocdopa v yrnepoaa).

Xnmmnyeckme CBOMCTBa BaXxHehWwWnx HemeTaniosB (ranoreHoB, cepbl, a3oTa, docdopa,
yrnepoga v KpeMHus) U nx coeanHeHun (OKCMA0B, KNCAOPOACOAEPKALLUMX KUCNOT,
BOAOPOAHbIX COEAVNHEHNI).

MpUMeHeHne BaXXHENLNX HEMETAJISIOB U UX COEAMHEHUN.

MeTtannbl. lMNonoxeHne metannos B [lepnognyeckon cuctemMe XMMn4yecknx anemenTos . U.
MengeneeBa. OcO6E€HHOCTN CTPOEHUS 31EKTPOHHbBIX 060/104eK aTOMOB MeTaoB. Obuwme
dunsmyeckne csomncTea Mmetansios. Cnnasbl MeTaNNOB. DNEKTPOXUMNYECKUIN pag Hanpsi>KeHn
MeTasnnoB.

XnMmmnyeckme CBOMCTBa BaXHeWLWMxX MeTanaoB (HaTpuiA, Kanui, Kanbunii, MarHui, antoMUHUNR,
UMHK, XpOM, XXeneso, Meab) U UX COEANHEHUN.

O6uwue cnocobbl NonyvyeHUss MeTannoB. NpMMeHeHne MeTannoB B 6bITY U TEXHUKE.

JKCcrnepuMeHTasnbHble METOAbl U3YYEHUS BELLECTB U UX NpPEeBpaLLEHUI: N3yyeHne Konnekumm
«MeTannbl 1 cnnasbl», 06pa3LoB HEMETAINIOB, peLleHne 3KCnepMMeHTasbHbIX 3a4ad,
HabnogeHne 1 onncaHne AeMOHCTPALMOHHBIX U abopaTOpHbLIX OMNbITOB (B3auMoAencTBMe
rmapokcmaa asatoMMUHUSA C pacTBOPaMu KUCAOT U WeNoYen, KayeCTBeHHble peakumn Ha
KaTMOHbI METasnsos).

PacuéTHbie 3agaumn.

PacuéTbl Macchbl BewecTBa nan obbéMa rasoB No M3BECTHOMY KOJIMYECTBY BellecTBa, Macce
nnn o6bEMY 04HOro M3 y4acTBYHOLMX B peakumun BeLWecTB, pacyéTtbl Macchbl (06béma,
Konn4yecTBa BewecTsa) NpOAYKTOB peakumm, eciim 04HO M3 BELWECTB MMeeT NpuMecu.

XUMHMNA " >XnU3Hb

Ponb xuMnun B obecneyeHnmn 3KOI0rnyeckom, sHepreTmyeckom u nuueson 6e3onacHoCcTy,
pa3BuUTUM MeanUUHbI. NMOHATUE O Hay4YHbIX MEeToAax NO3HAHMUS BeLecTB U XMMUYECKMX
peakuun.

npe,ElCTaBﬂeHVIFl 06 obwmnx Hay4HbIX NMpUHUMNAX NPOMbIWLIEHHOIO Noay4vyeHun4d Ba)XHEMNLIMNX
BELWECTB.

YenoBek B MMpe BELLECTB M MAaTeEpPMasioB: BaXHelLwne CTpouTenbHble MaTepuansl,
KOHCTPYKLWOHHbIE MaTepuarbl, Kpacku, CTEKN0, KepaMnka, MaTepuanbl AN 3/IEKTPOHUKM,
HaHoMaTepwuasbl, OpraHM4Yeckne n MMHepasbHble yao6peHus.



XnuMua 1 340p0OBbE YesioBeKa: npasuiia UCnosib30BaHUSA NeKapCTBEHHbIX NpenapaTos,
npasuna 6e30mMacHoOro ncnonb3oBaHms npenapaTtos 6bITOBOM XMMUM B MOBCEAHEBHOM XU3HM.

MexnpeaMeTHble CBA3MU.

Peanusauunsa MexnpeaMeTHbIX CBA3eN Npu n3ydeHumn obLiein U HeopraHMyeckom xmmmm B 11
KJTaCcCe OCYLLECTB/SIETCA Yepes3 MCMOoJIb30BaHMeE KakK 06LMX eCTEeCTBEHHO-HAYYHbIX MOHATUIA,
TaK U MOHATUN, ABNSAIOLINXCA CUCTEMHbBIMU ANA OTAENbHbIX MPEAMETOB €CTECTBEHHO-
Hay4yHOro uukna.

Ob6LMe ecTeCTBEHHO-Hay4YHbl€ MOHATUA: HAYUHbIN (aKT, rMnoTe3a, 3aKoH, TeEopUs, aHanus,
CUHTE3, Knaccudukaums, nepuoamyHoCcTb, HabnwoaeHne, sKCNepuMeHT, MOAEeNMpoBaHue,
NU3MepeHue, aBJeHUe.

®du3unKa: MaTepus, sHeprus, Mmacca, atom, 3/1eKTPOH, MPOTOH, HEMTPOH, MOH, U30TOM,
pPaAnO0aKTUBHOCTb, MOJIEKYa, SHEPreTUUYECKNii YpOBEHb, BELLECTBO, TeN0o, 06bEM,
arperaTHoe COCTOsiHUE BelLlecTBa, puU3nUYeckne BeNMUYMHbl U eANHULIbI UX N3MEPEHNS,
CKOPOCTb.

Buonorunsa: kneTtka, opraHmaM, aKkocucTema, buocdepa, Makpo- N MUKPO3JIEMEHTSI,
BMTaMWHbl, 0OBMEeH BELLECTB B OpraHuU3Me.

Feorpacdusi: MMHeEpasnbl, FOPHbIE NOPOAbI, NMOMIE3HbIE UCKOMAeMble, TOMIMBO, PECypChbl.

TexHoMornsa: XuMmyeckasl NpoMbILLIIEHHOCTb, METAITYPrusl, MpoM3BOACTBO CTPOUTENbHbIX
MaTepuasnioB, CE/IbCKOX03ANCTBEHHOE NPON3BOACTBO, NMULLEBAS NMPOMbILLJIEHHOCTb,
hapmaueBTHUECKas MPOMbILWIEHHOCTb, NPON3BOACTBO KOCMETUYECKUX MpenapaTos,
NPOM3BOACTBO KOHCTPYKUMNOHHbIX MaTEPUANOB, 3/IEKTPOHHAs NPOMbIWIEHHOCTb,
HaAHOTEXHOJIOTUN.

NJAAHWUPYEMBbLIE PE3YJ1IbTATbl OCBOEHUA NPOrPAMMbI MO XUMUN HA BA3OBOM
YPOBHE CPEAHEIO OBLUEIro O6PA30BAHUA

JINYHOCTHDbIE PE3VJ1bTATbDI

®rocC COO ycraHaBnuBaeT TpeboBaHUSA K pe3ysibTaTaM 0CBOEHUsS 06yyaloLWnMMNCs NporpamMm
cpenHero obuero obpazosaHus (IMYHOCTHLIM, MeTanpeaMeTHbIM U NpeaMeTHbIM). Hay4HOo-
MEeTOANYECKO OCHOBOWN A1 pa3paboTkM nnaHUpyeMblX pe3ysibTaToB OCBOEHUS NporpaMm
cpepHero obuwero o6pasoBaHus ABASETCS CUCTEMHO-AEATENIbHOCTHbLIN NMOAXO0A,.

B COOTBETCTBUMU C CUCTEMHO-AEATENBHOCTHLIM MOAXOA0M B CTPYKTYPE JIMYHOCTHbIX
pe3ynbTaToOB OCBOEHUSA NpeaMeTa «XMMUS» Ha YpoBHe cpeaHero obuwero o6pa3oBaHus
BblAeNeHbl CNeayloline cocTaBnsaolmne:

OCO3HaHue O6yLIaI-OUJ,MMMC9| pOCCMVICKOVI Fpa)KD,aHCKOﬁ NMOEHTUYHOCTU — FTOTOBHOCTU K
CaMopa3BUTUIO, CaMOCTOATENTBHOCTU N CaMOoonpeaeneHunto,

Haan4yme MotTmBaunnm K o6yqumo;

LeneHanpasfeHHOe pa3BUTMeE BHYTPEHHUX y6exXaAeHUN NTMYHOCTU Ha OCHOBE KJ/THYEBbIX
LEHHOCTEN N NCTOPUYECKMX Tpaamumim 6a3oBO HayKuU XUMWUK;



rOTOBHOCTb W CMOCOBHOCTb 06yyYatoWmnXCs pyKOBOACTBOBATLCS B CBOEN AeATENbHOCTHU
LLEHHOCTHO-CMbIC/IOBbIMWN YCTAaHOBKAaMM, MPUCYLLMMWN LETOCTHOM CUCTEME XMMUYECKOr0
obpaszoBaHus;

HanMuMe NPaBOCO3HAHMS 3KOJIOMMYECKOM KyNbTypbl U CNOCO6HOCTM CTaBUTb LENn U CTPOUTb
XXW3HEHHbIE MNaHbl.

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHUA npeaMeTa «XUMUg» AOCTUraloTCa B eANHCTBE YHE6HOVI n
BOCMUTATENIbHON AEATESIbHOCTU B COOTBETCTBUU C ryMaHUCTUYECKNMU, COUNOKYTIbTYPHbIMU,
AYyXOBHO-HpPaBCTBEHHbIMWN LLEHHOCTAMU N NAealaMm pOCCVIVICKOI'O rpa>xxgaHCckKoro obuwecTBa,
MPUHATBIMU B obuwecTtee HOpMaMun N npasunnaMmmn noBeaeHu4, CI'IOCO6CTBYFOLLI.MMM npoueccam
CaMOno3HaHun4a, CaMopa3BUTUA N HPpaBCTBEHHOIO CTaHOB/1EHNA JIMYHOCTU o6yt4arou.mxc;|.

JINYHOCTHbIE pe3ysibTaTbl OCBOEHUS NpeaMeTa «XMMUSA» 0TpaXkatoT ChOPMUPOBAHHOCTb
OnbiTa NO3HaBAaTE/IbHON M NPAaKTUYECKOW AesTeNbHOCTM 06y4datowmxcsa no peanmsaumm
NPUHATBIX B 06LLECTBE LIEHHOCTEN, B TOM YNC/E B YacTu:

1) rpa>kAaHCKOro BOCNUTaHUA:

0CO3HaHMS 06y4atoWNMMCA CBOUX KOHCTUTYLIMOHHbIX NpaB 1 06513aHHOCTEN, YBaXXeHUs K
3aKOHY M MpaBonoOpsAaKy;

npeacraBjieHna O counasibHbIX HOpMax U nNpasuiax MeEXINYHOCTHbIX OTHOLLUEHWUI B
KONNEKTUBE;

rOTOBHOCTM K COBMECTHOW TBOPYECKOW AEATENBbHOCTU NPM CO3AaHUN YyYEBHbIX NPOEKTOB,
pelweHnn y4yebHbIX U MO3HABATENbHbIX 3a4a4, BbIMOJHEHUM XUMUYECKUX SKCMEPUMEHTOB;

CNOCOB6HOCTN MOHMMATb U MPUHUMATb MOTUBbLI, HAMEPEHUS, JTOTUKY U AapryMeHTbl ApYyrux npu
aHanuMse pasNn4YHbIX BUAOB y4ebHOI AeaTeNbHOCTH;

2) NaTpMOTUYECKOro BOCNUTAHUSA:
LLEHHOCTHOrO OTHOLUEHMUS K UCTOPUYECKOMY U HAYYHOMY HaCNeAnto OTEYECTBEHHON XUMUUK;

yBa)XeHUs1 K Npoueccy TBOpYecTBa B 06/1aCTU TEOPUU U NPAKTUYECKOrO NMPUMEHEHUS XUMUU,
0CO3HaHWsl TOrO, YTO AOCTUXEHMUS HAaYKM €CTb pe3ynbTaT ANUTeNbHbIX HabnoaeHun,
KPOMOT/IMBbIX SKCMEpPUMEHTasTbHbIX MOUCKOB, MOCTOSHHOIO TpyAa YYEHbIX U NMPaKTUKOB;

MHTEpeCa N No3HaBaTeNbHbIX MOTUBOB B Noay4YeHUn N nocneayrowem aHanmse VIHCbOpMaLl,VIVI
O NepenoBbIX AOCTUXEHUAX cospemeHHon OTe4yeCTBEHHOW XNUMUK;

3) AYXOBHO-HPaBCTBEHHOIro BOCNUTaHU!A:
HPaBCTBEHHOrO CO3HaHUSA, 3TUYECKOr0 NOBEeAEHUS;

CcnocobHOCTM oueHnBaTb CUTyaumun, CB43aHHble C XUMNYECKNMU ABNEHNAMU, N MTPUHNMATb
OCO3HaHHblE pelweHnAa, OpneHTUpysAaCb Ha MOpaJibHO-HpPaBCTBEHHbIE HOPMbI U LEHHOCTHU,

rOTOBHOCTM OLEeHUBaTb CBOE NnoBeAeHue U MOCTYMNMKU CBOUX TOBapMUJEVI C No3uumnn
HPaBCTBEHHbLIX U MPaBOBbIX HOPM N OCO3HAHUNE nocneacTBMn 3TUX NMOCTYNKOB,

4) dopMmnpoBaHUNA KyJbTypbl 340POBbA:

NOHWMMaHMSA LEeHHOoCTen 340poBoro n 6esonacHoro obpasa *u3Hu, Heo6xXoaANMOCTH
OTBETCTBEHHOIO OTHOLWEHMS K CO6CTBEHHOMY (DU3NYECKOMY U MCUXMYECKOMY 3[40pPOBbIO;



cobniogeHuns npasun 6esonacHoro obpalleHms c BewecTsamm B 6bITy, MOBCEAHEBHOMN XU3HU
M B TPYAOBOWN AESATENBbHOCTU;

NOHMMAHUSA LLEHHOCTU NPaBUN UHAMBUAYANbHOIO U KOJIJIEKTMBHOIO 6€30MacHOro noBeAeHus
B CUTyaUMsIX, YrpOXatoLWmMX 340pOBbI0 N XU3HU Ntoaen;

OCO3HaHUs NOCNeACTBUIA U HENPUSATUS BpeaHbIX NpuBblivek (ynoTpebrneHus ankorons,
HapKOTUKOB, KYpPeHUs);

5) TpyAOBOro BOCNUTaHUA:

KOMMYHWUKaTUBHON KOMMETEHTHOCTU B y4ebHO-nccnenoBaTelbCKOM AeATENbHOCTH,
06LWecTBEHHO NOE3HOW, TBOPYECKON U APYIMX BUAAX OEATENIbHOCTU;

YCTaHOBKW Ha aKTUBHOE y4yacTue B PEeLleHNM NpaKTUUYeCcKMX 3a4a4 counanbHOm
HanpaB/IEHHOCTM (B paMKaxX CBOEro KJjacca, WKOoJbl);

MHTEpeca K NpakTUYeCcKoMy M3y4deHuto npodeccuii pasnYyHoro poaa, B TOM YMC/IE HAa OCHOBE
NPUMEHEHUSA NPEAMETHbIX 3HAHWUIA MO XMMUK;

YBaXXeHUs1 K TpyA4y, NoAsM TpyAa U pesynbTaTaM TPyAOBOW AeSTENbHOCTH;

rOTOBHOCTW K OCO3HAHHOMY BbI6OpPY MHAMBUAYANbHOW TpaekTopun obpasoBaHus, 6yayLien
npodeccmnn n peanmsaumm Co6CTBEHHbIX XM3HEHHbIX MJIAHOB C YYETOM JIMYHOCTHbIX
WHTEpPECOoB, CNOCOBHOCTEN K XMMUN, MHTEPECOB M NoTpebHocTel obLliecTBa;

6) 3KONIOrMYecKoro BoCnuTaHusa:

9KOA0rMyecKmn LenecoobpasHoro oTHOWEHUSA K NpUpoae, Kak MCTOYHUMKY CyLLeCcTBOBaHMs
XU3HW Ha 3eMne;

NMOHUMaHMS rnobanbHOro Xxapakrepa 3K0N0rMYeckux npobneM, BAUAHUA S3KOHOMUYECKUX
NpPOLIECCOB Ha COCTOSIHWE NMPUPOAHON U CouManbHOW cpeabi;

0CO3HaHMS He06X0AMMOCTU UCMOIb30BaHMS AOCTUXEHNIA XUMUN ANS PeLUEHNST BONPOCOB
paLMoHasibHOro NPUPOAOMNONb30BaHUSA;

aKTUBHOIO HENPUATUSA AENCTBUN, NPUHOCALLMX Bpea OKpyXaloLeln NpMpoaHOn cpeae,
YMEHUS NpPOrHo3mpoBaTb HebnaronpusaTHble 3KON0rMyeckme nNocneacTsnsa npeanpuHnUMaemblx
AeNCTBMA U NpeaoTBpaaTb UX;

HaANM4nsa pa3BUTOrO 3KOSIOMMYECKOr0 MbILUSIEHUS, SKOIOMMYECKON KybTypbl, ONbiTa
OEeATEeNbHOCTN 3KONOrMYECKOM HarnpaBfeHHOCTMN, YMEHUS PYKOBOACTBOBATLCS MU B
rMno3HaBaTeNlbHON, KOMMYHMKATUBHOM N COUManibHON MpaKTUKe, CMNOCO6HOCTU U YMEHUS
aKTUBHO NMPOTMBOCTOSATb Maeonorum xemodobum;

7) ULEHHOCTU Hay4YHOro No3HaHuA:

CchOpMUPOBAHHOCTN MUPOBO33PEHUNS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTUSA
HayKn n obLWweCcTBEHHOM NPaKTUKWK;

NOHUMaHMSA cneundmrkm XMMMM Kak HayKn, 0CO3HaHUsA eé poan B popMnpoBaHum
pauMOoHaNbHOro Hay4HOro MbILWJ/IEHUS, CO34aHUN LENIOCTHOrO NpeacTaBneHms o6
OKPY>aloLWEM MUPE KaK 0 eAMHCTBE NPUPOIbl U YesioBeKa, B NO3HAHUU NPUPOAHbIX
3aKOHOMEPHOCTEN N pelleHnn nNpobrieM coXxpaHeHUs NpUpoaHOro paBHOBECUS;



yb6exaéHHOCTN B 0CO60M 3HAUYMMOCTU XUMUN A1 COBPEMEHHOWN LUMBUIN3aLNN: B eé
ryYMaHUCTUYECKOW HanMpaB/JEHHOCTU U BaXHOW posin B CO3A4aHUM HOBOWM 6a3bl MatepuanbHOM
KYNbTypbl, peweHnmn rnobanbHblX Npo6aEM YCTONUMBOIo pa3BUTUS YenoBeyecTBa —
CbIpbEBOW, SHEPreTUUYECKOWN, NMULLEBOW N 3KONOrMYeckon 6e30nacHOCTU, B pa3BUTUN
MeAULMHbI, obecnevyeHnmn yCcrioBUiA YCrMeLHOoro Tpyaa U 3K0/J0rM4eckn KoM@pOpTHOMN XXN3HU
KaXao0ro 4yneHa obuiecTsa;

€CTECTBEHHO-HAY4YHOW rPaMOTHOCTU: MOHMMAHMUS CYLLHOCTU METOA40B MO3HaHus,
NCMOJIb3YEMbIX B €CTECTBEHHbIX HayKax, CNOCOBHOCTM MCMOMIb30BaTb MOJyYaeMble 3HAHUS
ANS aHanM3a U 06bSCHEHUS SBJIEHUIA OKPYXXaoLWeEero MMpa v Npoucxoasiwmx B HEM
N3MEHEHWI, YMEHUs Aenatb 060CHOBaAHHbIE 3aK/IIOYEHMUSI HA OCHOBE Hay4HbIX (DaKTOB U
NUMEILLINXCSA AaHHbIX C LieSiblo NOMYyUYEeHUs NOCTOBEPHbIX BbIBOAOB;

CNoCco6HOCTM CaMOCTOSATE/IbHO UCMNOJSIb30BaTb XMMUYECKNE 3HAHUS ANs peweHns I'IpO6J'I€M B
peanbHbIX XN3HEHHbLIX CUTYaUUNAX;

MHTEpPECa K NMNO3HAHUIO N nccnenoBaTenbCKom AEATENbHOCTU;

rOTOBHOCTM K CNOCOBHOCTMN K HENpepbiIBHOMY 06pa3oBaHUI0 U caMoobpa3oBaHUIo, K
AKTUBHOMY MONTYYEHUIO HOBbIX 3HAHWUI MO XMMUN B COOTBETCTBUWN C XXU3HEHHbLIMMU
noTtpebHocTaMH;

MHTepeca K 0COBEHHOCTAM Tpyaa B pa3fiMuHbiX cepax NnpodeccuoHanbHOW A4eSTENbHOCTY.

METAMNPEAMETHbLIE PE3YJIbTATDI

MeTanpeaMeTHble pe3y/ibTaTbl 0CBOEHUS y4ebHOro npeamMeTa «XnMMms» Ha ypoBHe cpeaHero
obuwero obpaszoBaHnsa BKAKOYALOT:

3HauuMble Ana GoOpMMPOBaAHUSA MUPOBO33PEHUA 06YyYaKOLWMXCA MeXANCLUUNTIMHAPHbIE
(MexnpeaMeTHble) obLleHay4YHble NOHATUSA, OTpaxatowmne LenoCTHOCTb Hay4YHON KapTUHbI
Mupa u crneundunky MeToAoB MO3HAHWS, UCNOMb3YEMbIX B €CTEeCTBEHHbIX Haykax (MaTepus,
BELLEeCTBO, SHEpPrus, saBaeHne, npoLecc, CucTemMa, HaydHblin pakT, NpuHUMM, rmnoTesa,
3aKOHOMEPHOCTb, 3aKOH, Teopus, nccneaosaHne, HabnwaeHne, U3MeEpPEHUe, SKCNEPUMEHT U
Apyrve);

YHUBepcasnbHble yyebHble AelicTBMS (Mo3HaBaTesibHble, KOMMYHUKATUBHbIE, perynsaTuBHbIe),
obecneunBatowme hopmmpoBaHne GyHKLNOHANBHOM rPaMOTHOCTM N COLMaNbHON
KoMmneTeHuun obyyatowmxcs;

CnocobHOCTb 06yyvaloLWMXCa NCNOAb30BaTb OCBOEHHbIE MEXAUCUUNIIMHAPHbIE,
MWUPOBO33pPEHYECKNE 3HAHMS N YHMUBEPCalibHble y4ebHble AENCTBMUS B MO3HABATE/IbHOM U
coumanbHOM npakTuKe.

MeTanpe,quTHble pe3ynbTaTbl OTPpaXakoT oBlageHne yHnBepcCasJibHbIMU yL-IeﬁHbIMVI
NMno3HaBaTe/IbHbIMN, KOMMYHUKATUBHbIMU N pPErYIATUBHBIMU OENCTBUSAMMN.

OBnageHne yHUBepcaJZibHbIMMU YYe6HbIMU NO3HABaTe/ibHbIMU AENCTBUSIMMU:
1) 6a3o0Bble nornyeckmne AencTBUSA:

CaMoCTOsATeNIbHO (DOPMYIMPOBaTb M aKTyanmManpoBaTb NpobrieMy, BCECTOPOHHE eé
paccMaTpuBaTb;



onpenenaTb Uuenn AeaTenbHOCTUN, 3aAaBasd NapaMeTpbl U KPUTEPUN UX OOCTUXEHNUA,
COOTHOCUTb pe3ysibTaTbl AEATENbHOCTU C NOCTAaBNEHHbIMU LENAMU,

MCNos1b30BaTb Npn OCBOEHUN 3HaHUMN MPUWEMBbI TOrMYECKOro MblWIEHUS — BblAENATb
XapaKTepHble NMPpU3HaKn MOHATUIN 1 YCTaHaB/IMBaTb UX B3aMMOCBA3b, NCMOJ1b30BaTb
COOTBETCTBYOWMNE NMOHATUA ANA 06bACHEHUS OTAENbHbIX (baKTOB n ﬂBﬂeHMVI;

BbI6VIpaTb OCHOBaHuA U KpUtEpUUN AnA KJ'IaCCMCbMKaLI,MM BEWECTB U XMMNYECKUNX peaKu,Mﬁ;
yYCTaHaB/IMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3UN MeEXAY N3y4YaeEMbIMU ABNEHUAMMU,

CTPOMUTb JIOFMUYECKME pacCyXAeHUa (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHaNornun), BbiaBNATb
3aKOHOMEPHOCTU M NPOTUBOPEUNSs B pacCMaTpMBaEMbIX SABNIEHUAX, DOPMYIMPOBaTb BbIBOAbI
N 3aKJII0YEHNS ;

NPUMEHSATb B NMpoLecce No3HaHMS, NCNOb3yeMble B XMMUM CMMBOJIMYecKme (3HaKOBbIEe)
Moaenn, npeobpas3oBbiBaTb MOAESIbHbIE NpeACTaB/eHNs — XMMUYECKUIN 3HaK (CMMBOA)
aNneMeHTa, xmMmm4yeckas ¢opmyna, ypaBHEHNE XMMUYECKOM peakumn — Npu peLleHnn
y4ebHbIX No3HaBaTesbHbIX N MPAKTUYECKUX 3a4a4, MPUMEHSATb Ha3BaHHbIE MOAEsbHbIe
npeacTaBneHuns 415 BblABAEHUS XapaKTepHbIX NPU3HAKOB U3y4yaeMblX BELecTB U
XUMUNYECKUX peaKkuni.

2) 6a3o0Bble UccnegoBaTesibCKUe AencTBms:
Bflafe€Tb OCHOBaMM METOA0B HAayYYHOro NMO3HAHMUS BELLECTB U XMMUUYECKUX peaKLNiA;

opMynmpoBaTh LeNM 1 3a4a4n UCCIeA0BaHNS, UCNOb30BaTb MOCTAB/IEHHbIE U
CaMoCTOATENbHO CPOPMYNMPOBAHHbIE BOMPOChI B KAYECTBE MHCTPYMEHTA NMO3HAHWUSA U OCHOBBI
ANs GOPMUPOBAHMUS TMNOTE3bI MO NPOBEPKE NPaBUIbHOCTU BbICKA3blBAEMbIX CYXAEHWA;

BNlajeTb HaBblKaMM CaMOCTOSATE/IbHOIo NJI@aHMPOBAHUS U NPOBEAEHUS YYEHNUYECKNX
3KCMNEepMMEHTOB, COBEPLUEHCTBOBaTb YMeHUs HabnoaaTe 3a X040M npoLecca,
CaMOCTOSITE/IbHO NMPOrHO3MpPOBaTh €ro pesynbTtat, dopMynnposatb 0606WeEHNS N BbIBOAbI
OTHOCUTENbHO AOCTOBEPHOCTUN pe3ynbTaToB UCCeA0BaHUs, COCTaBNATb O60CHOBAHHbIN OTYET
0 npoaenaHHon pabote;

npuobpeTaTb ONbIT YYEHUUECKON NCCNefoBaTENbCKOM U MPOEKTHOM AEATENbHOCTH,
NposiBASATL CNOCOH6HOCTb U FOTOBHOCTb K CAMOCTOATENBbHOMY MOUCKY METOAOB pelleHns
NpakTU4yecknx 3agad, NPMMEHEHUI0 pasfinyHbIX METOAOB NO3HAHUS.

3) pa6oTta c uHdopmMaumeii:

OPUEHTUPOBATLCA B Pas3/INYHbIX UCTOUYHUKAX MHMOPMaunn (HaydyHo-NonynsapHas nuTepaTtypa
XMMUYECKOro COAEpPKaHWSA, CNpaBoYHble Nocobus, pecypchbl MHTepHeTa), aHanu3npoBaTb
MHGbOPMaUMIO pasfINYHbIX BUAOB 1 (hOPM NpPeaCTaBNeHUs, KPUTUYECKN OLLEHMBATbL €€
[IOCTOBEPHOCTb M HEMPOTUBOPEUYMBOCT;

dopMynnpoBaTb 3anpockl U MPUMEHATb pas3MYHbIE METOAbI NMPKU NOUCKe U oT6ope
WHdopMaunmn, HeobxoaAnMon AN BbiNONHEHUS yuyebHbIX 3aaa4 onpeaenéHHoro Tmna;

npwo6peTaTb onbIT NCNOoJ1Ib30BaHUA I/IHdJOpMaLl,VIOHHO-KOMMYHVIKaTVIBHbIX TEXHOIOMUM "
Pa3/In4YHbIX MONCKOBbIX CUCTEM,

CaMoCTOSTENbHO BbibupaTb onTUMasnbHYyo opMy npeacTaBsieHns nHdopMaumm (CXembl,
rpadukun, gnarpammbl, Tabnuubl, pUCYHKN U Apyrue);



MCNO/b30BaTb Hay4HbIN S3blK B Ka4ecTBe cpeAcTBa nNpu paboTe € XMMUYeCKomn
MHpopMaunen: NpUMMeHaTb MexnpeaMeTHble (hn3myeckme n MaTteMaTMUYeCKNE) 3HaKN n
cuMBoOsbl, dopMynbl, abbpeBnaTypbl, HOMEHKNIATYPY;

MCnosnb30BaTb U I'IpeOGDa3OBbIBaTb 3HaKOBO-CMMBOJIMYECKMNE CpeacTBa HarnaagHoCTu.
OBnaageHune yHMBepCcasibHbIMU KOMMYHUKaTUBHbIMMU AENCTBUAMM:

3ajaBaTb BOMPOCHI MO CYLLECTBY 006Cy>XAaeMol TeMbl B XoA4e Aunanora u/mnm gUCKyccum,
BbICKa3blBaTb naen, GopMyMpoBaTb CBOWN NPeanNOXeHNS OTHOCUTENIbHO BbIMOJIHEHUS
NpeanoXXeHHOM 3a4aun;

BbICTYNaTb C Npe3eHTaunern pe3ynbTaToB No3HaBaTebHON AeATeNbHOCTU, NOMYYEHHbIX
CaMOCTOSATENIbHO MM COBMECTHO CO CBEPCTHUKAMU MPU BbIMOJIHEHUN XMMUYECKOrO
aKCMepuMeHTa, NpakTuyeckom paboTbl MO UCCNEeA0BAHUIO CBONCTB U3y4YaeMblX BELLECTB,
peanusauun yyebHoro npoekta 1 GopMynmMpoBaTh BbIBOAbI MO pe3yfbTaTtaM NpoBeAéHHbIX
nccnegoBaHUM NyTEM COrlacoBaHUA No3mumi B Xxoae obcyxaeHus u1 obMeHa MHEHUSAMM.

OBnageHue YHuBepcCaJibHbiMUN perynsaTuBHbiMun [DEeNCTBUAMM:

CaMOCTOSITENNbHO NJIAHNUPOBAaTb U OCYLLECTBNATbL CBOK MO3HABATENbHYO AeATENbHOCTb,
onpeaenssa eé uenn n 3agadun, KOHTPONMPOBaTb U MO Mepe HeEOBX0AMMOCTN KOPPEKTUPOBATb
npeanaraeMbli anroputM AENCTBUN MPU BbIMONHEHUN YUebHbIX N UCCNeaoBaTeNbCKUX 3a4ad,
BblbupaTb Hanbonee ahdeKkTNBHbLIN CNOCO6 UX peleHns ¢ YY4ETOM NMoNyYeHUs HOBbIX 3HaHUI
0 BellecTBax U XMMUYECKNX peakuunsx;

OCyLWecTBN1ATb CAMOKOHTPOJ1b CBOEN AeATENIbHOCTM Ha OCHOBE CaMOaHaM3a U CaMOOLIEHKMN.

NMPEAMETHDBIE PE3VYJ/1bTATbI

10 KJ1IACC

MpeaMeTHble pe3ynbTaThl OCBOEHUSA Kypca «OpraHMyeckas XMMusa» oTpaxatoT:

ChOpMNPOBAHHOCTb NPeACTaB/IEHNA O XMMUYECKOW COCTaB/SOWEN eCTECTBEHHO-HAY4YHOM
KapTWUHbI MUpa, PO XMMUK B MO3HAHUU ABNEHWUI NPUPOAbI, B POPMUPOBAHUN MbILLSIEHUS U
KYNbTYpbl IMYHOCTU, €€ PYHKUNOHANBbHON rpaMOTHOCTN, HEOBXOAMMOW ANS pelleHuns
npakTU4YecKMx 3a4ay M 3Konormdeckn o60CHOBAaHHOIO OTHOLWIEHUS K CBOEMY 340POBbIO U
npUpOAHOW cpeae;

B/lajE€HME CMCTEMOMN XMMUYECKNX 3HAHUIN, KOTOpas BKJIOYAET: OCHOBOMoOaratowme NoHATUS
(XMMn4ecknit anemMeHT, aToM, a51eKTpoHHas obonoyka atomMa, Mosiekyna, BaNneHTHOCTb,
3NEeKTPOOTpULAaTENbHOCTb, XMMMUYECKasi CBSA3b, CTPYKTYpHasa (popmyna (pa3sBépHyTas n
COKpalléHHas), MoSib, MOJIIpHasi Macca, MoIIPHbIN 06BEM, yrnepoaHblin CKener,
dyHKUMOHaNbHasa rpynna, pagmkan, n3oMepusi, M13oMepbl, rOMOJIOrMYECKUIA psg, rOMONOorK,
yrneBoaopoabl, KNCAopoa 1 a3oTcoaepxalme coequHeHns, MOHoOMep, noauMep,
CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYNISIPHbIE COeAMHEHNS); TEOPUM N 3aKOHbI (Teopus
CTpoeHnsa opraHnyeckmx Bewects A. M. byTnepoBa, 3aKOH COXpaHeHMs MacCbl BeLLeCTB);
3aKOHOMEPHOCTM, CUMBOJIMYECKUIN A3bIK XUMUW; MUPOBO33PEHYECKME 3HAHUNSA, Nexalme B
OCHOBE MOHUMAHMUS MPUYNHHOCTU U CUCTEMHOCTU XUMUYECKUX ABNEHUN, haKTonornyeckme



cBeEAEHNA O CBOVICTBaX, CoCTaBe, NoJsIly4YeHNn n 6e30MacHOM MCMNOIb30BaHNM BaXKHEMLLNX
OopraHn4yecKkmnx BeLWECTB B 6bITy " I'IpaKTVILIeCKOﬁ AEATENNbHOCTUN YENOBEKA,

CCbOpMVIpOBaHHOCTb YMeHMﬁ BbIABNATb XapaKTEPHbIE NPU3HAKN I'IOHFITMVI, YCTaHaBAnBaTb UX
B3aNMMOCBA3b, MCMNOJ1Ib30BaTb COOTBETCTBYHOLWME NMOHATUA NMPUN ONMMNCaHUN COCTaBa, CTPOEHUA U
npeBpau.l,eHMM opraHmn4yeckunx COGLI,VIHGHMVI;

CchOpPMUPOBAHHOCTb YMEHWUI NCMOJIb30BaTb XMMMUYECKYO CMMBOJIMKY ANS COCTaBNEHUS
MOJIEKYASIPHBIX N CTPYKTYPHbIX (pa3BEPHYTOWM, COKpaLLEHHOM) (POpMyN OpraHn4YecKmnx
BELLECTB M YPaBHEHUA XMMUYECKUX PeaKLUi, N3rotaBnmeBaTb MoAeNN MONEKYN
OpraHM4YecKmMx BELLECTB A/ WITIOCTPALUNM UX XMMUYECKOrO U NPOCTPAHCTBEHHOIO CTPOEHMUS;

CchOpPMNPOBAHHOCTb YMEHWUI yCTaHaBNMBaATb NPUHAANEXHOCTb U3YYEHHbIX OpraHNYecknx
BELLECTB MO MX COCTaBYy M CTPOEHUIO K onNpefenéHHOMY Knaccy/rpynne coeanHeHum
(yrneeopopoabl, KUCIOPOA M a30TCoAEepXKalLNe COeAMHEHNS], BbICOKOMOJIEKYISIPHbIE
coeAuHeHns), AaBaTb UM Ha3BaHMSA NO cMcTeMaTuyeckoin HomeHknaTtype (IUPAC), a Takxe
NpMBOAUTbL TPUBMAJbHbIE HAa3BaHUS OTAE/bHbIX OpraHM4Yeckux BelecTB (3TWU/1EeH, NPOMUIIEH,
aueTuieH, 3STUWIEHIUKOMb, rnnuepuH, deHon, dopManbaerus, auvetranbaerms, MypasbMHas
KMNC/10Ta, YKCYyCHaaA KUCN0Ta, OJieMHOBAsd KNCN0Ta, CTeapuHoBad KNUC/O0Ta, IMNKo3a,
dbpyKTO3a, Kpaxman, Lennwaosa, rmuumH);

chOpPMUPOBAHHOCTb YMEHUS onpeaensTb BUAbl XMMUYECKOW CBSA3N B OpraHNYecKkmx
coeanHeHnax (OAMHapHbIE U KpaTHbIE);

chOpMUPOBAHHOCTb YMEHUS MPUMEHATb MNONOXEHNS TEOPUN CTPOEHUS OPraHMYecKmnx
BewecTB A. M. BytnepoBa anst 06bCHEHMSI 3aBUCUMOCTN CBOMCTB BELLECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXpPaHEHUS MacChbl BELLECTB;

ChOpMNPOBAHHOCTb YMEHUI XapaKTEpPU30BaTb COCTaB, CTPOEHME, DU3NYECKMNE U XUMUNYECKMNE
CBOWCTBA TUMWYHbIX NpeacTaBuUTEeNEN Pa3/INYHbIX KJTAaCCOB OpraHMYecknx sewects (MeTaH,
3TaH, 3TUJEH, NpONWJEH, aueTuneH, bytaaneH-1,3, metunbytagneH-1,3, 6eH301, MeTaHoON,
3TaHOA, 3TUNEHININKONb, TIULEpPUH, PeHon, aueTanbaerms, MypaBbMHas N yKCycHas
KMUCMOTbI, FOKO3a, Kpaxmars, Lenanso3a, aMMHOYKCYCHas KUCAoTa), WiItCTpupoBaTbh
reHeTUYEeCKyH CBA3b MeXAY HMMU YPaBHEHUSAMU COOTBETCTBYIOWMX XMMUYECKUX peaKLmi C
MCMOSIb30BaHMEM CTPYKTYPHbIX POpPMYII;

CchOpPMUPOBAHHOCTb YMEHUS XapaKTepu3oBaTb UCTOYHUKN YI1eBOAOPOAHOIO Cbipbs (HEDTD,
MPUPOAHbLIN ras, yrosb), cnocobbl UX NnepepaboTkn U NpakTMYecKoe NPpUMEHEHUE NPOAYKTOB
nepepaboTku;

chopMMPOBAHHOCTb YMEHMUIA NPOBOAUTbL BbIYMC/IEHUS MO XMMUYECKUM YpaBHEHMAM (Macchl,
06bEéMa, KOIMYecTBa UCXOAHOMO BELLECTBA UM MPOAYKTa peakLmu Nno U3BecTHbIM Macce,
06bEMY, KOJIMYECTBY OAHOM0 M3 UCXOAHbIX BELLECTB UM NPOAYKTOB peakuum);

chOpMMPOBAHHOCTb YMEHUI BNIaZIETb CUCTEMOW 3HAHUI 06 OCHOBHbIX METOAAX HAay4YHOro
No3HaHWA, UCMOMb3YEMbIX B XUMUU NPU U3YUEHUN BELLECTB U XMMUYECKUX ABSIEHNI
(HabnaeHne, U3MepeHune, 3KCNepuUMeHT, MOAENNPOBAHUE), UCMONb30BaTb CUCTEMHbIE
XUMUYECKME 3HAHUS ANSA NPUHATUSA PELUEHUIA B KOHKPETHbIX XXMU3HEHHbIX CUTYaUusXx,
CBSA3aHHbIX C BELLeCTBaMU N UX NPUMEHEHUNEM;

ChOpMMPOBAHHOCTb YMeHUI cobntogatb Npasuia Nosib30BaHUS XMMUYECKON NOCYAoN U
nabopaTtopHbIM 060pyaoBaHMeM, a Takxke npasuaa obpalleHus C BewecTtsamm B
COOTBETCTBUM C MHCTPYKLMSMU MO BbINOSHEHMIO TabopaTOPHbIX XMMUYECKMX OMbITOB;

cOpPMMPOBAHHOCTb YMEHUI NNaHMPOBATb U BbIMOMHATE XMMUYECKUIN IKCMEPUMEHT
(NpeBpalleHns opraHMYecKnX BeLECTB NPU HarpeBaHUM, NOSyYeHUE 3TUNEHA N U3YyUYeHne
€ro CBOWCTB, KayeCTBEHHbIe peakLnm opraHMyecknx BeLLecTs, AeHaTypaums 6enKoB npu
HarpeBaHun, LUBETHble peakuun 6en1KoB) B COOTBETCTBMM C NPaBUIaMn TEXHUKU



6e30MacHOCTM Npu 06pallleHMn C BELLeCTBaMM N TabopaTopHbiM 060pya0BaHNEM,
NpeacTaBnATb pe3ybTaThl XMMUUYECKOr0 3KCNepMMeHTa B hopMe 3annucu ypaBHEHUIA
COOTBETCTBYHOLWNX peakumii 1 hopMyInpoBaTb BbIBOAbI HA OCHOBE 3TUX pPe3ysibTaToB;

CHOPMMPOBAHHOCTb YMEHUIN KPUTUYECKN aHANTIM3MPOBaTb XMMUYECKYIO MHPOpMaLMIO,
Nnosly4aeMyto 13 pasHbiX UCTOYHUKOB (CpeacTBa MaccoBol MHGopMauun, NHTepHeT u

Apyrux);

CchOpMMPOBAHHOCTb YMEHUI cobntogaTb NpaBuia 3KO0rM4ecku LenecoobpasHoro
rnoeeaeHns B 6bITY M TPyAOBOW AeATENbHOCTU B LEeNsiX COXpaHEHUsi CBOEro 340p0Bbs U
OKpYy>KatlLlehn NpnpoaHoON cpeabl, 0CO3HaBaTb OMACHOCTb BO3AENCTBUSA HA XXMBble OPraHU3Mbl
onpeaenéHHbIX OpraHn4yecknx BeLecTs, NoHMMas cMbici nokasaTtend MNAK, nosacHATb Ha
npuMepax cnocobbl yMeHbLUEHNS M NpeaoTBpPaLLEHNS NX BPeAHOro BO34ENCTBUS Ha
OpraHmn3M YenoBeKa;

ans o6yl-|a}ou_|,v1xc;| C OorpaHM4YeHHbIMN BO3MOXHOCTAMU 340POBbA: YMEHNE MPUMEHATb 3HAHUA
06 OCHOBHbIX AOCTYNHbIX MEeTOAaX NMO3HaAHUNA BeLWecTB U XMMNYECKNX SIBNIEHUN;

Ansa cnenbix U cnabosmasawmnx oby4vamLWwmxcsa: YMeHMe NcnonbL3oBaTh pefbedHO-TOYEYHYO
cuctemy obosHayeHun J1. Bpanng Ansa 3annucnm XMMmMYecknx gopmysn.

11 KJ1IACC

MNpeameTHble pe3ysibTaTbl 0CBOEHMS Kypca «O6Las 1 HeopraHnyeckast XuMmusi» oTpaxatoT:

ChOpMMPOBAHHOCTb NPEACTABIEHNIN: O XMMNUYECKOMN COCTaBSAOLWEN eCTECTBEHHO-HAY4YHOMN
KapTWHbI MMpa, PO XMMUKN B MO3HAHWU SIBIEHUI NMpupoabl, B GOPMMPOBAHMN MbILLIEHUS U
KYNbTYpPbl JIMYHOCTU, €€ PYHKLMOHANbHON rPAaMOTHOCTN, HEOBXOAMMOWN AN peLleHns
npakTU4YeCcKMX 3a4a4 M 3Konormyeckn o60CHOBAHHOIMO OTHOLIEHUS K CBOEMY 340POBbIO U
rNnpUpoOAHON cpeae;

BNaeHne CUCTEMOMN XMMUYECKMX 3HAHWN, KOTOpas BK/OYAET: OCHOBOMOJaratowme noHATmS
(XMMUYecknin sanemeHT, aToM, U30Ton, S-, p-, d- 3IeKTPOHHbIe opbuTanm atoMoOB, MOH,
MoJsieKyfa, MOJib, MOMISPHbIN 06BEM, BaneHTHOCTb, 3/IEKTPOOTPULLATENBHOCTb, CTEMNEHb
OKMWC/IEHMSA, XMMUYecKkasa CBa3b (KOBasieHTHas, MOHHas, MeTananyeckas, BogopoaHas),
KpucTannumuyeckas pelérka, TUMbl XMMUYECKUX peakuuin, pacTBop, 3NEKTPONUTHI,
HE3NeKTPONINTbI, NEeKTpoNamMTUYecKas anccoumaumns, OKUCNnTenb, BOCCTaHOBUTENb, CKOPOCTb
XUMUYECKON peaKkunm, XMMnyeckoe paBHOBECKE); TEOPUM N 3aKOoHbI (Teopus
3NEKTPONUTUYECKON Anccoumaummn, nepmoanyeckui 3akoH . . MeHgeneesa, 3aKOH
COXpPaHEHMS MaccChbl BeWweCcTB, 3aKOH COXPaHEeHUsA U NpeBpaLleHns SHeprmn npm XMMnMYecknx
peakumsax), 3aKOHOMEPHOCTU, CUMBONNYECKUIN A3bIK XMMUN, MUPOBO33pEHYECKME 3HaHUs,
nexauwme B OCHOBE MOHMMaHMSA NMPUYMHHOCTU U CUCTEMHOCTU XMMUYECKUX SBNEHUN,
dakTonornyeckme ceefeHns 0 CBOMCTBaxX, COCTaBe, NosyvyeHun u 6e3onacHoM
MCNO/b30BaHUN Ba>XHENLUNX HEOPraHNYECKUX BELWECTB B 6bITy U NPaKTUYECKON
AesaTeNbHOCTN YenoBeka;

CcchOpMUPOBAHHOCTb YMEHUN BbISIB/ISTb XapaKTepHbI€ NPU3HAKK MOHATUIA, YCTaHaBInBaTb UX
B3aMMOCBSI3b, MCMOMb30BaTb COOTBETCTBYIOLWIME NOHATUS NPU ONMMCAHUU HEOPraHNYECKMX
BELLECTB U UX MpeBpaLLEHUN;

chOpMUPOBAHHOCTb YMEHWI NCMO/Ib30BaTh XMMUYECKYO CUMBOIUKY A1 COCTABNEHUS
bopMyn BELLECTB M YpaBHEHUI XMMUUYECKUX peaKLUuii, CUCTEMATUYECKY0 HOMEHKNATYpY
(IUPAC) 1 TpuBManbHble Ha3BaHUA OTAENbHbIX HEOPraHNYecKMxX BellecTB (yrapHbiii ras,



yrnechnblﬁ ras, ammumack, rawéHasa N3BECTb, HerawéHas M3BECTb, MNTbEBAA coaa, MUPUT U
apyrue);

CchOpMUPOBaAHHOCTb YMEHUI onpenensTb BalEHTHOCTb M CTEMEHb OKUCIEHUS XUMUYECKNX
3/IEMEHTOB B CO€AMHEHMUSAX Pa3/IMYHOIro COCTaBa, BUA XMMUYECKOWN CBA3U (KOBasNeHTHas,
WOHHas, MeTaNInyeckas, BoIOpo/iHasA) B COEANHEHUSAX, TUM KPUCTANIMYECKON PELLETKN
KOHKPETHOIo BellecTBa (aToOMHas, MoJieKynspHas, MOHHas, MeTasiMyeckas), Xxapakrep
cpeabl B BOAHbIX pacTBOpax HEOPraHMYeCKNX COeANHEHMNIA;

cOpPMUPOBAHHOCTb YMEHWIT yCTaHaBIMBaTb NMPUHAANEXHOCTb HEOPraHMUYECKUX BELLECTB No
MX COCTaBYy K onpeAenéHHoMy Knaccy/rpynne coeamHeHunii (NpocTbie BEWECTBa — MeTanslbl U
HeMeTas/bl, OKCUAbl, OCHOBAHWUA, KMCNOTbI, aMbOTEPHbIE TMAPOKCUAbI, COMN);

ChOpPMMPOBAHHOCTb YMEHWUI paCcKpbiBaTb CMbIC/ MepMoanyeckoro 3akoHa 1. . Mengeneesa
M LEMOHCTPUPOBATb €ro CUCTEMATU3MPYIOLLYIO, OO BACHUTENBHYIO U MPOrHOCTUYECKYHO
byHKUMY;

C(HOPMMPOBAHHOCTb YMEHUIN XapaKTepU30BaTb 3/IEKTPOHHOE CTPOEHNE aTOMOB XMMMNYECKMX
aneMeHToB 1-4 nepuonos lNepmnoanyeckor CUCTEMbl XMMUYECKNX 3neMeHToB . U.
MeHaeneeBa, UCMONb3YyS MOHATUSA «S-, p-, d-2NEKTPOHHbIE OpbUTaNn», «3HEpreTuyeckune
YPOBHMU», 06BbACHATb 3aKOHOMEPHOCTU U3MEHEHUSA CBONCTB XMMUYECKUX INEMEHTOB U UX
coeAMHEHWUI No nepnoaam m rpynnam Nepnoanyeckon CMCTeMbl XMMUYECKNX d51ieMeHToB .
N. MeHpoeneesa;

ChOpMMPOBAHHOCTb YMEHNI XapaKTepu3oBaTb (ONUCbIBaTb) obwme xuMnyeckmne CBOMCTBA
HEOpraHMYeCcKMX BELWEeCTB pa3/IMYHbIX KJ1aCCOB, NOATBEPXAATb CYyLLECTBOBAHME
reHeTUYeCcKolh CBSA3U Mexay HeopraHM4YeCcKMMmn BeLECTBaMm C NMOMOLLbIO YpaBHEHUI
COOTBETCTBYHLMX XUMUYECKNX peaKkLuui;

CCbOpMVIpOBaHHOCTb YMEHUA KﬂaCCVICbVILl,VIpOBaTb XNMN4ecKkmne peakumm no pasnyHbiM
npusHakaMm (4YNCNY U COCTaBy pearnpyrowmx BELWECTB, TeNI0BOMY addekTy peakumm,
M3MEHEHUIO CTEMNEHEN OKUCNEHUS 3JIEMEHTOB, O6paTVIMOCTVI peakuunn, y4actuio
KaTanusartopa);

CchOpMMPOBAHHOCTb YMEHWNI COCTaBNATb YPaBHEHUS peaKLUiA pa3nnMyHbIX TUMNOB, NOMHbIE U
COKpalL&HHble YpPaBHEHMUS peaKkUunit MOHHOro 06MeHa, YUnTbiBasi YCI0BUSl, MPU KOTOPbIX 3TH
peakumu nayT Ao KOoHUa;

cOpMMPOBAHHOCTb YMEHWNI MPOBOANTbL peakunm, NOATBEPXKAAIOLME KAQYECTBEHHbIN cocTas
pa3fIM4YHbIX HEOPraHMYeCKMX BELLECTB, PACrno3HaBaTh OMbITHbIM MYTEM MOHBI,
NpUCYTCTBYHOLWME B BOAHbIX PAacTBOPaxX HEOpPraHW4Yeckux BeLLecTB;

chOpMNPOBAHHOCTb YMEHUI pacKpblBaTb CYLLHOCTb OKMCANUTENbHO-BOCCTAHOBUTEbHbIX
peakunn NocpeaCcTBOM COCTaBAEHUS 3NEKTPOHHOro 6anaHca aTux peakuumn;

CHOPMMPOBAHHOCTb YMEHUIN O0OBACHATb 3aBUCUMOCTb CKOPOCTU XMMUYECKON peakumn ot
pasnMyHbIX (PaKTOpPOB; XapaKTep CMeLWeHNns XMMNYEeCKoro paBHoBeCHs B 3aBUCUMOCTM OT
BHelWHero Bo3aenctena (NpuvHuun Jle WaTense);

chOpMMPOBAHHOCTb YMEHUI XapaKTepu3oBaTb XMMUYECKNE MPOLLECChI, Nexallme B OCHOBE
NPOMBbILLSIEHHOIO MOJTyYeHUs1 CEPHOM KMUCOTbl, aMMMaka, a Takxe cpopMMPOBaHHOCTb
npeacTaBneHnin 06 06LWMX HaYYHbIX MPUHLUNAX WU KONOrMYECKMX NpobnemMax XMMMYeckoro
NpoOM3BOACTBA;

cchOpMUPOBAHHOCTb YMEHU NPOBOAUTL BbIYMC/IEHUSI C UCMONIb30BAHNEM MOHATUS «MaccoBas
[0Ns BewecTBa B pacTBope», 06bEMHbIX OTHOLLIEHWI ra3oB NPU XMMUYECKUX peaKkumsX,
Macchl BellecTBa MM o6bEéMa rasoB No M3BECTHOMY KOSIMYECTBY BELLECTBA, Macce Uau



06bEMY 0AHOIMO M3 Y4acTBYIOLWMX B peakLUmMn BELLECTB, TEMNIOBOro adgdexkTa peakunmn Ha
OCHOBE 3aKOHOB COXPaHEHUs MacChl BELLECTB, MPEBPALLEHNS N COXPAHEHUS SHEPIUN;

CchOpMNPOBAHHOCTb YMeHUI cobntoaatb NpaBuiia Nosib30BaHUS XMMUYECKON NOCYA0N U
nabopatopHbiM 060pyaoBaHMEM, a TakXe npaBuia obpalleHns C BelwecTBaMm B
COOTBETCTBUU C MHCTPYKLUMUSMU MO BbINOSIHEHMIO TABOPATOPHbBIX XMMUYUYECKUX OMbITOB;

chopMNPOBAHHOCTb YMEHUIA NMNAHNPOBATb U BbIMOMHATL XMMUUYECKUIA SKCMEPUMEHT
(pasnoxeHue nepokcuaa BoAopoaa B NPUCYTCTBMM KaTanusaTopa, onpeaeneHne cpeabl
pacTBOPOB BELLECTB C NMOMOLbI YHUBEPCANIbHOIMO MHAMKATOPA, BAUSAHME Pa3IMUHbIX
(haKTOpOB Ha CKOPOCTb XMMUUYECKOW peakumn, peakLnum MOHHOro 06MeHa, KauyeCTBEHHbIE
peakuuu Ha cynbdaT-, KapboHaT- U X10PUA-aHMOHbI, HA KaTUOH aMMOHMUS, pelleHne
3KCMepuUMeHTasbHbIX 3aZlay No TeMaM «MeTannbl» U «HeMeTannbl») B COOTBETCTBUM C
npaBuIaMmn TEXHUKN 6€30MacHOCTM Npu o6palleHnn C BELLECTBAMU M 1abopaTopHbIM
o60pyaoBaHWEM, NpeacTaBiAaTb pe3ynbTaTbl XMMUYECKOro 3KCNepMMeHTa B (popMe 3anuncu
YPaBHEHMUIA COOTBETCTBYHOLUNX peakumii U hopMynnpoBaTh BbiBOAbl HA OCHOBE 3TUX
pe3ynbLTaToB;

C(OOPMMPOBAHHOCTb YMEHUIN KPUTUYECKN aHATN3MPOBaTb XMMUYECKY0 MHbOopMaLmIo,
Nnoay4YaeMyto M3 pasHbiX UCTOYHMKOB (CpeacTBa MacCoBOM KOMMyHMKaumu, UHTepHeT n

ApYruX);

ChOpMNPOBAHHOCTb YMEHUI cobntoaaTb NpaBuia 3KO0OrMYecku Lenecoobpas3Horo
rnoeeaeHns B 6bITY M TPyAOBOW AEATENbHOCTU B LEeNsiX COXpaHEHUSI CBOEro 340p0Bbsa U
OKpY>KalLlen NpnpoaHoON cpeabl, 0CO3HaBaTb OMACHOCTb BO3AENCTBUSA HA XXMBbi€ OPraHU3MbI
onpeAenéHHbIX BelecTB, NOHMMas cMbicn nokasaTtens MNMAK, noscHATb Ha NnpMMepax cnocobbl
YMEHbLUEHNS U NpeaoTBpalLEHUS NX BPeAHOro BO3AENCTBMS Ha OpPraHM3M 4YesioBeka;

ansa 06yqarou.|,1/|xc;| C orpaHnM4yeHHbIMN BO3MOXXHOCTAMU 340pPOBbA: YMEHNE NMPUMEHATb 3HAHUA
06 OCHOBHbIX OOCTYNHbIX METOAAX MO3HAHUA BELWECTB U XUMNYECKNX FIBﬂeHMVI;

ANsa cnenbix U cnaboBnagaLnx obyyarLWwmxcsa: yMeHme Ncnonb3oBaTb pefbedHO-TOUEUHYIO
cuctemy obosHaueHun J1. Bpanng Ans 3annucnm XMMmMyecknx opmyn.

TEMATUYECKOE NJIAHUPOBAHME

10 KJ1ACC

HaumenoBanu | KoinyecTBo yacoB

Nen/ | e paznenoB u DyekTpoHHbIE (IU(PPOBLIE)
n TeM Bcer | Koutpoabhnsl | IIpakTuyeckn 00pa3oBaTebHbIE PeCypPChl
NporpaMmel 0 e padoThbI e padoThbl

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH

IIpeamer
OpraHNYeCKOu
xumuu. Teopus bubnuoreka
1.1 CTpPOCHHS 3 LIOK https://myschool.edu.r
OpPTraHHYECKHUX u/

coenuHeHun A.
M. bytieposa

Hroro o pazueny 3

Paznen 2. YrieBoaopoabl



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

[IpenenbubIC bubanoreka

2.1 YTJIEBOJOPO/IBI 2 LIOK https://myschool.edu.r
— aJIKaHbI u/
HenpenensHueie
YTJICBOIOPOIBI: bubnuoreka

2.2 AJIKCHBI, 6 LIOK https://myschool.edu.r
aJKaaueHbl, u/
AJIKUHBI
Apomarudecku bubnuoreka

2.3 e 2 IIOK https://myschool.edu.r
YTIIEBOIOPOIBI u/
[Ipupoansie
HMCTOYHUKHU bubnuoTeka

2.4 YTIEBOIOPOAOB 3 LHOK https://myschool.edu.r
1 UX u/
nepepadoTKa

| Hroro o pazueny | 13 |

| Paznen 3. Kuciopoaconepxamnue oprannyeckue coeTuHeHust

Crinprsi bubnuoTeka
3.1 Deror 3 LIOK https://myschool.edu.r
u/
AlbeTHIBL.
KapGonHoBsie bubnuoTeka
3.2 KHCJIOTEHI. 7 LIOK https://myschool.edu.r
ClOXHBIE u/
3¢bupsl
bubnuoTeka
3.3 YraeBos! 3 IIOK https://myschool.edu.r
u/
| Hroro o pazueny | 13 |

| Pasnen 4. AzoTconepxamye opraHudecKie coeIMHeHust

AMUHBL bubnunoreka
4.1 AMUHOKHCIOTHI| 3 LIOK https://myschool.edu.r
. benknu u/
| Hroro 1o pazueny | 3 |

| Paspnen 5. BeICOKOMOJIEKY /IS PHbIE COCAUHEHHUS

5.1

ITimacTtmaccrhl.
Kayuyxkun.
Bonokna

bubnnoreka
ITOK https://myschool.edu.r
u/

| Wtoro no pazgeny

OBILIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

34

11 KJIACC



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/

HaumenoBanu | KosimuecTBo 4yacoB
JaekTpoHHbIe (HU(POBHIE)
Nen/ | e paznesnoB u
n TeM Bceer | Kourpoabhbi | IpakTuueckn | 00pazoBaTe/bHbIe
porpaMmsi 0 e padoThbl e padoThbl pecypeebl
Paznes 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue
aTOMOB.
[Tepuoanuecku
M 3aKOH U bubnuoreka
1.1 [Mepuoanyeckas | 3 LIOK https://myschool.edu.r
cucremMa u/
XUMHUYCECKHUX
aj1eMeHTOB /I.
W. MenneneeBa
g;i(e)i?f: bubnuoreka
1.2 MrorooGpasue 4 E[/OK https://myschool.edu.r
BEIIICCTB —
N UMIECKIE bubnuoreka
1.3 6 1 1 LIOK https://myschool.edu.r
peakiuu u/
bubnmmoreka
Htoro no pazneny 13 LHOK https://myschool.edu.r
u/
Pasnen 2. Heoprannueckasi xumust
bubnuoTeka
2.1 MerTaiis 6 1 IIOK https://myschool.edu.r
u/
bubnmmoreka
2.2 Hemeramnbl 9 1 1 LIOK https://myschool.edu.r
u/
CBs13b
HEOPraHUYECKHU bubnuoreka
2.3 X U 2 LIOK https://myschool.edu.r
OpPraHUYeCKuX u/
BEIIECTB
bubnuoTeka
Htoro mo pazaeny 17 LIOK https://myschool.edu.r
u/
Pa3znea 3. XumMusa u ;Ku3Hb
bubnuoTeka
3.1 XuMus v Ku3Hb | 4 IIOK https://myschool.edu.r
u/
| Wroro no pazneny | 4 |
| OBILEE | 34 | 2 3



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/

KOJIMYECTBO
YACOB 110
I[TPOTPAMME

NnOoyPOYHOE NJTIAHUPOBAHMUE

10 KJ1ACC
KosmuectBo 3
JIEKTPOHHBbIE IH(PPOBLIE
Ne n/n| Tema ypoka dacos P UHpp
JaTta; o0Opa3oBaTe/bHbIEe pecypcChl
Bcero
[Ipeamer oprannveckoin
1 XMMUH, € 1 bubmnnoreka
BO3HHKHOBEHHE, IIOK https://myschool.edu.ru/
pa3BUTHUE U 3HAYCHUE
Teopus crpoeHus
OpraHUYEeCKUX
2 cge uHeHui A. M 1 bubmmorexa
A . LHOK https://myschool.edu.ru/
bytneposa, e€
OCHOBHBIE€ TTOJIOKEHUS
IIpencrasnenue o
KJ1acCU(UKaLUU
OpraHUYECKUX BEUIECTB.
3 HPOMeHKnaT a - 1 bubmorexa
yp ITOK https://myschool.edu.ru/
(cucrematuyeckas) u
TPUBHAJIbHBIC HA3BaHUS
OpraHUYeCKUX BEUIECTB
AJIKaHBI: COCTaB U
4 CTDOCHIE 1 bubnuorexa
P ’ o IHOK https://myschool.edu.ru/
TOMOJIOTHUYECKHUM PsiJT
MeraH u 3TaH —
5 MpOoCTENIINe 1 bubsmotexa
p ITOK https://myschool.edu.ru/
MIPEACTABUTEHN AJIKAHOB
6 AJIKEHBI: COCTaB U 1 bubnmnoreka
CTpOEHHE, CBOMCTBA IIOK https://myschool.edu.ru/
DTUJIEH U TIPOTIUIIEH —
7 MIpoCTeNIINe 1 bubsmotexa
HOK https://myschool.edu.ru/
MPEACTABUTENMN AJIKEHOB
[IpakTnueckas pabora
8 No 1. «ITonyyenune 1 bubnmoreka
ITUJICHA U U3YYCHHUE €T LIOK https://myschool.edu.ru/
CBOKCTBY
| 9 | Ausikaguenbl. bytanuen- 1 | bubnuoTteka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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1,3 u meTunOyTaaueH-
1,3. [Tonyyenue
CHHTETHYECKOIO
Kay4dyKa U Pe3UHBI

IIOK https://myschool.edu.ru/

AJIKUHBI: COCTaB H
0COOEHHOCTH CTPOCHHS,
TOMOJIOTHYECKHH PSI.

Bbubanoreka

10 AneTrien — ITOK https://myschool.edu.ru/
MPOCTEUIIIHI
MPEACTABUTEIb AJIKHHOB
Beruucnenus mno
11 yPABHCHHIO bubnuorexa
. IIOK https://myschool.edu.ru/
XUMHUYECKON peaKIuu
p | S
YOI OK https://myschool.edu.ru/
apeHOB
I'eneTnueckas CBsI3b
13 YIJIEBOJOPOOB, bubnuoreka
NpPUHAUISKAIINX K LIOK https://myschool.edu.ru/
pa3IMYHBIM KJIaccam
[IpupoiHbIE UICTOYHUKHU
YIJIEBOJOPOIOB:
14 Egﬁpggzlg?{er(ﬁ:;me bubmmorexa
Y LHOK https://myschool.edu.ru/
rassl, He)Th U
MIPOIYKTHI €€
nepepadoTKu
[IpupoiHbIE ICTOYHUKHT
YTJIEBOJIOPOIOB:
T
M ITOK https://myschool.edu.ru/
rassl, He)Tb U
NPOAYKTHI €€
nepepadoTKu
" K;HTGIJ)IOHLHM paboTa o EuGanorexa
pasiey IHOK https://myschool.edu.ru/
«YTIeBoA0pOIbI»
[Ipenenbubie
17 OJIHOATOMHBIE CITUPTHI: bubnmnoreka
METAHOJI M DTaHOIL. IIOK https://myschool.edu.ru/
Bonopoanas cBs3b
MHuoroaToMHbIE
18 CIIUPTHI: STUIICHTIIUKOJIb bubmmorexa
PTEL: IIOK https://myschool.edu.ru/
Y TJIIEPUH
@DeHOo: CTpOEHUE
19 MOJIEKYJIbI, PU3NYECKUE bubnuoreka

U XUMUYECKHUE
CBOMCTBA, IPUMEHEHNE

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

20 dbopManbaerua u brbmmorexa
P ACTHA ITOK https://myschool.edu.ru/
aneTanabaerusl. A1eToH
OHOOCHOBHBIE
21 npeAeIbHbIC bubnuorexa
KapOOHOBBIE KUCIIOTBI: LIOK https://myschool.edu.ru/
MYypaBbUHAS M YKCYCHAs
[IpakTrueckas pabora
29 Ne 2. «CnoiicTBa bubnmoreka
pacTBOpa YKCYCHOM IIOK https://myschool.edu.ru/
KHCIIOTBI»)
CreapuHoBas 1
OJICUHOBASI KUCJIOTHI,
23 KaK MPeJICTaBUTEIIH bubamorexa
IIOK https://myschool.edu.ru/
BBICILIMX KapOOHOBBIX
KHCJIOT
Mpbina kak conu
24 BBICIITUX KapOOHOBBIX bubnuoreka
KHCJIOT, ©X MOJOIIIEE ITOK https://myschool.edu.ru/
JIEUCTBUE
Crnoxuble 3(UpbI Kak
|
P ’ ITOK https://myschool.edu.ru/
['uaponu3 cinoXHBIX
3¢upoB
XKupsl: runponus,
26 MIPUMEHEHHUE, bubnmnoreka
Ouosiornyeckas poJib LIOK https://myschool.edu.ru/
KHUPOB
VYTaeBosl: COCTAaB,
KJaccuukanus.
27 Baxwuerimmue bubnuorexa
MIPE/ICTAaBUTEINHN: IHOK https://myschool.edu.ru/
TII0K03a, PpyKTO3a,
caxaposa
pHpoZ IIOK https://myschool.edu.ru/
TTOJINMEPHI
KonTponpHas pabota mo
29 E?(glfce;g 0JICOJIEpIKaILIE Bub/morexa
POACOAEPHAlil IIOK https://myschool.edu.ru/
OpraHHYECKHe
COCTTUHEHUS
30 AMUHBI: METHUIAMHH U bubmmoreka
AHWJINH 1TOK https://myschool.edu.ru/
31 AMHHOKHCIIOTBI KaK bubnmnoreka

amdoTepHbIe

I{OK https://myschool.edu.ru/
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OpraHUYECKUE
COEINHEHNS, UX
OHOJIOrMYECKOe
3HadeHue. [lenTuant

32

benku xak npupoaHbie
BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHMUS

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

33

OCHOBHBIE TTOHSTHSA
XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHECHHUH

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

34

OCHOBHBIE METObI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIMHCHHM.
[InacTmaccel, KayuykH,
BOJIOKHA

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

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

34

11 KJ1IACC

Ne i/m

Tema ypoka

KoauuecTtBO
qacoB

Jlara

Bcero

U3YyYCHUA

XUMHUYECKUHN DIIEMEHT.
ATOM. DneKTpoHHAas
KOH(HUTYypaIus aTOMOB

bubmmoreka

JJIeKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTe/bHbIE Pecypchl

IHOK https://myschool.edu.ru/

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHYECKUX AJIEMEHTOB
. . Mengeneera, ux
CBA3b C COBPEMEHHOU
TEOpUEH CTPOEHHSI AaTOMOB

bubmmoreka

LHOK https://myschool.edu.ru/

3aKOHOMEPHOCTH
W3MEHEHHUS CBONCTB
XUMHYCCKHX JIEMEHTOB U
WX COSMHEHUN TIO
rpynmnaM | Imepuojiam.
3HavyeHue
MEePUOINYECKOTO 3aKOHA U
CUCTEMbI XUMHUYECKUX
anemenTtoB J[.1.
Menpeneesa B pa3BUTHH
HAyKU

bubmmoreka

IIOK https://myschool.edu.ru/

Crpoenue BeniecTsa.
XnuMuyeckas CBA3b, €€

Bubmanoreka

ITOK https://myschool.edu.ru/
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BU/JIbI; MEXaHH3MBI
o0pa3oBaHMs KOBAJICHTHOM
cBsi3u. BomopoiHas cBsi3b

BaneHTHOCTD.
DNEeKTPOOTPULIATEITLHOCTD.
CreneHb OKHUCIICHUS.
BemiectBa MosiekyasspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHUS

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

[TonsiTue 0 AUCIEPCHBIX
cucteMmax. MIcTuHHBIC 1
KOJUJTOUTHBIE PACTBOPBI.
MaccoBas 1071 BellecTBa
B pacTBOpE

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

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCTUHEHUH.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEIECTB,
pa3JIMYHBIX KJIACCOB

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

Knaccudukanms
XUMHYECKUX PEAKIUH B
HEOpPraHU4YeCcKou 1
OPraHNu4YeCKON XUMHH.
3aKOH COXpaHEHUsI MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MPEBPALLIECHUS SHEPTUU
MIPU XUMHYECKUX
peaKIUsIX

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

CKopocCTb peakiyu.
OOpaTumble peaKiiH.
XHMMHUUECKOE PABHOBECHE

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

10

[IpakTuueckas pabora Ne
1. «BrnusiHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XMUMHUYECKON peakium»

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

11

DNEKTPOIUTHYECKAS
mmcconmanus. [loaarue o
BOJIOPOJTHOM TOKa3aTemne
(pH) pactBopa. Peakiuun
HMOHHOTO OOMeHa.
I'maponus opraHuyecKkux u
HEOPTaHMYECKUX BEIECTB

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

12

OxucinurensHo-
BOCCTAHOBUTEJIbHBIE
peakuuu. [lousarue 06
JIEKTPOJIM3€E PACIUIABOB U

bubnuoreka
HOK https://myschool.edu.ru/
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pacTBOPOB COJIEH

13

KonrponsHas pabora no
pazneny «Teopernyeckue
OCHOBBI XUMUH»

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

14

MeTtanibl, UX HOJI0KECHUE
B [lepnoanueckoi
CHCTEME XMMHUYECCKUX
anemenToB Jl. M.
MenpaeneeBa u
0COOEHHOCTH CTPOEHUS
atomoB. O01Iue
(hu3uvecKre CBONCTBA
METaJIJIOB

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

15

CIu1aBbl METAIIOB.
DNEeKTPOXUMHUYECCKUN P
HANPSDKCHUH METAJIJIOB

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

16

XUMUYECKHE CBOMCTBA
BaKHEHIIINX METAJIIOB
(HaTpwuii, KaNuii, KAJIbIHM,
MarHui, aJJlOMUHAN) U UX
COCIMHCHUI

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

17

XUMHUYECKHE CBOMCTBA
Xpoma, MEAU U UX
COETUHEHUN

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

18

XHMUMHUYECKHE CBOMCTBA
LIUHKA, JKeJle3a U UX
COETMHEHUN

bubmnorexa
LHOK https://myschool.edu.ru/

19

[IpakTuueckas pabora Ne
2. "Pemrenne
IKCIIEPUMEHTAITLHBIX
3a7a4 10 TeMe
«Metamib»"

bubmnorexa
LHOK https://myschool.edu.ru/

20

Hemeramisl, ux
MTOJIOKCHHUE B
IIepuonnueckoii cucreme
XUMHYECKUX DJICMEHTOB
. . Menneneea u
0COOEHHOCTH CTPOEHHUS
aTOMOB

bubmunorexa
LHOK https://myschool.edu.ru/

21

®du3nYeCcKre CBOKMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MIpuUMepe
KHCIIOPOJIa, CEePHI,
dbocdopa u yriepoaa)

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

22

XUMHNYECKUE CBOUCTBA
rajoreHoB, Cepbl U UX
COCTMHECHUN

bubnuoreka
OK https://myschool.edu.ru/
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23

XuMH4YecKkre CBOMCTBA
a3ora, Gocodpa u ux
COETUHEHUN

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

24

XUMHUYECKUE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COCTMHEHUN

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

25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJIJIOB U UX
COCIMHEHU I

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

26

O06001enue u
CHCTeMaTHu3alus 3HaHUI
o Teme «HemeTramnsn.
Breraucnenus mo
YPaBHEHUSIM XUMUYECKHUX
peakuuii u
TEPMOXUMHUYECKHUE
pacy€Thl

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

27

[TpakTrueckas padora No
3. «Pemrenune
AKCIICPUMEHTAIIbHBIX
3aJ1a4 110 TEME
"HemeTtananl"»

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

28

KonTponbHas padora no
TemMaM «MeTas 1
«Hemeraiutby

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

29

HeOpraHI/I‘leCKI/IC )51
OpPraHn4€CKrUC KUCJIOTHI.
HeOpraHI/I‘leCKI/IC )51
OpPra’Hn4€CKUC OCHOBAHHUA

bubmnoreka
LHOK https://myschool.edu.ru/

30

AmpoTtepHbIe
HEOpPraHUYeCKue u
OpraHNu4ecKHre
COCIUHECHMUS.
I'enermueckas CBA3b
HEOPraHUYECKUX U
OPraHN4YeCKHUX BEIIECTB

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

31

Ponp xumMuu B
oOecreyeHnu
JKOJIOTUYECKOMH,
SHEPreTUYECKON 1
MHIIEBOM OE30ITaCHOCTH,
pPa3BUTUHU MEAUITUHBI

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

32

HAaYYHBIX TPUHIUIIAX
MIPOMBIIUIEHHOT O
MOJYYEeHUST BAXKHEHIIINX
BEILECTB

[IpencraBnenust 06 oOmUX

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

| UYesioBeK B MUpE BEUIECTB

| bubnuoreka
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Y MaTepHajoB

ITOK https://myschool.edu.ru/

34

XuMus 1 310pOBbE
YeJI0BEKa

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

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOTPAMME

34
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