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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHUU Ha ypPOBHE CpEIHEro o0Iero odpazoBaHHs pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ylbTraTaM OCBOCHHUs (enepaibHON 00pa30BaTeNbHOW MPOTPAMMBI CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peann3yomux OCHOBHbIE
o0pa3oBaTesIbHbIE IPOIPAMMBbl, 1 OCHOBHBIX IMOJIOXKEHUHM «CTpaTerun pa3BUTHsI BOCIMUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacriopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OMNpEICNICHUI0 O0Ilel cTrpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI O0YYAIOMIUXCS CPEICTBAMH YYeOHOTO Mpeamera «XuMHUs
11t 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyasbHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJICH, COACPKAHMSI, Pe3yIbTaTOB O0YUYCHHs U TPEOOBAaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe oOpazoBaHHE, MOJIy4aeMO€ BBIMYCKHUKAMU 00II€00pa3oBaTEIbHON OpraHu3aIlii,
ABIIIETCS. HEOTHEMJIEMOHN YacThi0 UX 00pazoBaHHOCTU. OHO CIY)KUT 3aBEpIIAIOIIUM ASTArioM
peau3alii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYILUX
[EJIOCTHOW CUCTEME XMMHUYECKOro 00pa30BaHMs. DTU IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB
npUpobl, GOPMUPOBAHMSI MUPOBO33PEHHUS M OOIIECH KYJIbTYpHI YEJIOBEKa, a TAKKE SKOJIOTUIECKU
000CHOBaHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOJHOM cpenie. Peanusyercs xumuueckoe
oOpa3zoBaHue OOyYarOIIMXCS HA YPOBHE CpPEIHEro 00Iero oOpa3oBaHus CpPeICTBaMH yueOHOTO
npeaMera «XUMHUs», COAepKaHUE U TIOCTPOSHUE KOTOPOTO OMPEIEICHbI B IporpaMMe o XUMUU
¢ yu€ToMm cenn(puK HAyKH XUMHH, €€ 3HAYCHUS B TIO3HAHUH IIPUPOJIBI M B MATEPUATbHOM KU3HU
oOmiecTBa, a Takke ¢ Y4€TOM OOIIMX IeNeld W MPUHIIUIIOB, XapaKTepU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obiero oopasoanus B Poccuiickoit deneparun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPaeT OCOOyI0 poJib B COBPEMEHHOM
LIMBUJIM3ALMM, B CO3/1aHUM HOBOM 0a3bl MaTepualbHOM KyabTypbl. OHa BHOCUT CBOHM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aMMOZIEWMCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMM, XUMHUS CTajla HEOTHEMIIEMOMN
4acTbl0 MUPOBOH KYJIBTYpbl, HEOOXOAMUMBIM YCIOBUEM YCIIEIIHOTO TPYAa U KU3HU KaXKIOTrO
yrneHa oOmiectBa. CoBpeMeHHass XMMHs KaK HayKa CoO3UJaTelbHas, Kak Hayka BBICOKUX
TEXHOJIOTMIl HalpaBl€Ha Ha pelleHHe [JI0OANbHBIX MPoOJieM YCTOHYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIIEBOM, IKOJIOTHUECKOM O€30MaCHOCTH U OXPaHbl
3/10pOBBSL.

B cootBercTBUM ¢ O0IIMMU LENSAMHU U IPUHIUIIAMU CPEIHEro 00I1ero oopa3oBaHus CoJIEpKaHUe
npeamera «Xumus» (10-11  kmaccesl, ©a30BbI  ypOBEHb M3Yy4YEHHUS])) OPHEHTHPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuMxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.
CocraBisirolmiuMy npeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypehl — «Opranndeckas XUMUS» U
«OO011as ¥ HEOPraHUYECKas XUMUS», OCHOBHBIM KOMITOHEHTOM COJCPKAHHS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOIl HAYKHU: CHCTEMa 3HAHUI 10 HEOPTaHUYECKON XUMUH (C BKIIFOUEHUEM 3HAHUH U3
o011el XMMHH) ¥ OpraHrndeckoit xumun. GopMUpoBaHUE JAHHOW CUCTEMbI 3HAHUI TIPU U3yUYEHUHU
npeaMera o0ecrneyrBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOT000Opa3usl BEIIECTB HA OCHOBE
OOIINX MOHSTHIA, 3aKOHOB ¥ TEOPUN XHUMHH.

CrtpykTtypa conepxkanus KypcoB — «Opranndeckast Xumusi» 1 «O0111ast 1 HeopraHu4ecKast XUMHsH
chopMHpoBaHa B MporpaMMe MO XMMHUU HAa OCHOBE CUCTEMHOI'O MOJIX0/1a K U3yYEHHIO0 Y4eOHOro



MaTepuana U o0ycIOBJIEHa UCTOPHUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpeaeNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XMMHM BEIECTBA PacCMaTpUBAIOTCA Ha
YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCJUHEHUM, a TakKe Ha YypOBHE
CTEpPEOXUMUYECKUX W DJIEKTPOHHBIX NPEICTaBICHUNH O cTpoeHuH BeulecTB. (CBeneHust o0
M3y4aeMbIX B Kypc€ BEIIEeCTBaxX JMJAlOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB O CIIOXKHBIX
OMOJIOTUYECKH aKTHBHBIX COEAMHEHMHA. B Kypce OpraHMuecKkodl XHMHUU TOJy4YalOT Pa3BUTHE
c(hOpMHPOBAHHEIE HA YPOBHE OCHOBHOTO 001Iero 00pa30oBaHus EPBOHAYATBHBIC MPEACTABICHUS
0 XMMHYECKOH CBSI3U, KJIACCU(UKALMOHHBIX TPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOICTB BELIECTB
OT UX CTPOCHHUSI, O XUMHUYECKOUN peaKIuu.

[To HOBBIM YIJIOM 3peHus B MpeaMeTe «XUMHUs» 0a30BOr0 YPOBHS PaCCMATPUBACTCS U3YUCHHbBIN
HAa YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS TEOPETHUYCCKHA Marepwal M (PaKTOIOTUYECKUE
CBEICHMSI O BEIIECTBaX M XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u
HEOpPraHWYEeCKass XUMHUS» OOYJArOIIUMCS TPEJOCTABISETCS BO3MOXKHOCTh OCO3HATH 3HAUCHUE
NEPUOANYECKOr0 3aKOHA C 00IIETEOPETUUECKUX U METOI0JIOTMYECKUX MO3UIHH, TTy0Ke MOHATh
HUCTOPUYECKOE W3MEHEHWE (YHKIM STOro 3aKOHa — OT 0000maromeil 10 OOBSICHSIOMEH U
MIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O Ba)KHEWINMX BEIIECTBAX, WX COCTaBE, CTPOCHHM, CBOMCTBaxX H
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
nomoniHseTcss B Kypcax 10 wm 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMMEIOIIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, paCKpbIBalOT €€ poJib B TO3HABATEIHLHON U
MPAKTUYECKON JESTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XMMHUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAITUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeamera «XuMus» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUSI (PHIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE SAMHCTBO HEOPTAHUICCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIIEHHOCTh CBOHCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (PaKTaMH U TEOPETUYECKUMH TMPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mutane pernenusi 3amad BOCHHUTAHMS, Pa3BUTHS U COLMATHM3AIUMU OOYYAIOIIUXCS MPUHSTHIC
MporpaMMoil 10 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS TMpeaMmeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHHUBEPCANbHBIX Y4YEOHBIX NEUCTBUN, MMeEroImuX 0a3oBoe
3HAUYEHHWE IS Pa3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHHS MpoOJieM, TOWCKa, aHaiu3a |
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTuke mpemnoiaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMsl, TaK U Ha
YpOBHE CpeaHero oOImiero oOpa3oBaHus, MPHU ONPEACICHUH COACPKATEIHLHON XapaKTePUCTHUKU
nejaeil M3ydeHWs NpeiMeTa HalpaBlIEHUEM MEePBOCTEIICEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOM HayKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOI'O U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPENEIICHHIO IeIel H3y4eHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CoriacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IEISIMU HU3YUCHHS MpeaMeTa « XUMHsS» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBRsAIOTCS:

GbopMHUpPOBaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK BaXKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT KIIOYEBBIE MOHATHS, (QyHIaMEHTaIbHbBIE
3aKOHBI ¥ TEOPUU XHMHUH, OCBOCHHE S3bIKa HAYKH, YCBOEHNE M IIOHWUMAHHE CYIIIHOCTH JTOCTYITHBIX



00001IeHNT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpPUEH HUX pa3BUTHUS U
CTaHOBJICHUS;

dbopMUpOBaHHE W pPa3BUTHE NPEICTABICHUNA O HAYYHBIX METOAAaX I[MO3HAHUS BEIICCTB H
XUMHYECKHX PEaKIyid, HeOOXOAUMBIX U TPUOOPETEHHST YMEHHH OPHEHTHUPOBATHCS B MUPE
BCIICCTB U XUMHNYCCKUX ﬁBHeHI/If/’I, HMCIOIIUX MECTO B IPUPOJEC, B HpaKTI/I‘IeCKOf/’I )41 HOBCGI[HCBHOﬁ
KHU3HH,

Pa3BUTHC YMGHI/Iﬁ U CII0OCO0OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6JIIOI[eHI/IeM u O6’b$ICHeHI/IeM
XUMHYECKOTO KCIIEPUMEHTA, COOTFOIEHUEM TTPAaBUII 0€301TacHOT0 00OPAICHHS C BEIIECTBAMHU.
Hapsny c¢ stum, conepxarenbHas XapakTepUCTHKA IeNiell M 3ahad WM3ydeHHUs IpeaMeTa B
porpaMMe 10 XUMHH YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMHU IIPUOPUTETAMH B
cuUcTeMe cpeaHero odmiero oopasoanus. CerojHs B MPENojaBaHUU XUMHH B OOJBbIICH CTEIICHU
OTHAETCsl MPEANOYTCHUE TIPAKTUICCKON KOMITOHEHTE COIepIKaHusl 00yUYCHHsI, OpPUCHTUPOBAHHON
Ha TOATOTOBKY BBHIMYCKHHKa 00IIe00pa3oBaTeNbHON OpraHM3aluy, BIAACIONIET0 HE HAOOpOM
3HaHWH, a (YHKIMOHAJIHLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU M YMECHHSMHU aKTHBHOTO
MOJIYYCHHA 3HAHUU U IMPUMCHCHUA UX B peaanoix’I JKU3HU OJ1d pCUHICHUSA MMPAKTUYCCKUX 3aaad.

B cBsi3u ¢ 3TUM TIpH M3YYCHUU NpeaMeTa «XUMUs» JTOMHHHUPYIOIIEe 3HaueHHEe NMPUoOpeTarT
TaKue MeJH U 3a7a49M, KaK:

ajanTamnus OOydYaroNIMXCs K YCJIOBUSM JIMHAMUYHO Pa3BHUBAIOLIETOCS MUpPA, (HOPMHpPOBAHUE
MHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K c€amMo0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM;,

dopMupoBaHUE y O0yYarOIIUXCS KIFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIIMH), MMEIOIIHX
YHUBCPCAJIBHOC 3HAUCHUC U PA3JIMUHBIX BHUJOB ACATCIIBHOCTHU: PCIICHUA HpO6JICM, ITIOHCKa,
aHaym3a U 00paboTKU MH(MOpPMAIMK, HEOOXOJUMBIX JIJIsl TPHOOPETEHUS ONbITA JACSATEIBHOCTH,
KOTOpass 3aHUMACT BAXXHOC MCECTO B IMO3HAHWKW XWMHHU, a TAKKC IJId OLCHKHU C HO3PIIII/II>1
9KOJIOTUYECKOI 0E30MacHOCTH XapakTepa BIUSHHS BEIIECTB M XMMHUYECKHUX IPOIECCOB Ha
OpraHu3M 4YeJOBEKa U MPHUPOIHYIO CPELY;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0yyaromuxcs: CocoOOHOCTH CaMOCTOSITENIbHO INPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJIn3a yueOHO! U HayYyHO-TIONYJIpHON HH(OPMALINKU XUMHUYECKOTO
COJIepXKAHUS;

dbopMHUpOBaHME W PA3BUTHE y OOYYAIOIMIUXCSA ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHHS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH INIAHUPOBAHUHU U ITPOBECACHUUN XUMHUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE y O0ydaromuxcs yOoex1EHHOCTH B T'YMaHUCTHYECKOW HAINPaBICHHOCTH XUMHH, €&
BOXHOW poOJM B peHIeHHH TIJ00aJdbHBIX MpOOJIEM paluOHAIBHOTO TPUPOAOIOIB30BAHMUS,
MIOTIOJIHEHUSI YHEPTeTUUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0OPOBBIO, @ TAKXKE MPHOOPETCHUS
OTIBITA MCIIOJIb30BaHMsI TIOJYYCHHBIX 3HAHUMN JUTSI IPUHSATHS TPAMOTHBIX PEIICHUI B CUTYaIUsX,
CBs3aHHBIX C XUMHWYCCKUMU SABJICHUSIMU.

B yueGHOM miaHe cpeaHero ob1ero oopa3zoBaHus npeaMeT « XUMHUs» 6a30BOro ypoBHs BXOJIUT B
COCTaB MpenMeTHOH obnactn «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO1iee 4nciIo 4acoB, OTBEACHHBIX Ul U3YUYE€HUS! XMMUHU, HAa 6a30BOM YpOBHE CpelHEro oOIIero
oOpa3oBanwus, cocrapisieT 68 "acoB: B 10 kiracce — 34 vaca (1 wac B Henmemo), B 11 xmacce — 34
yaca (1 gac B Hezeno).

COJAEP)KAHUE OBYUYEHUS

10 KJIACC

OPI'AHUYECKASA XUMUSA



TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeT opraHM4ecKor XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IOTYYECHUH HOBBIX
BEUIECTB M MarepuayoB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. Bytieposa, eé
OCHOBHBIE T0J10’KeHMsI. CTpYKTYypHbIe (hOpMYJIbl OPraHUYECKUX BellecTB. ['oMomorus, n3oMepusl.
XUMHYECKasi CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJJUHAPHBIE U KPATHBIE CBA3HU.
IIpencraBiaenue o kiaccupuKaUu OpraHuueckux BeuiecTB. HoMmeHKaTypa oOpraHm4ecKux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBHUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOAbl M3Y4YEHMsI BEILECTB W HUX IPEBpAIlEHUN: O3HAKOMIIEHHUE C
o0pa3laMu OpraHUYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (IUIaBJI€HUE, 0OYTIMBaHUE U TOPEHHUE).
Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH Psil. MeTaH U 3TaH — IPOCTEUINNUE ITPEICTaBUTENH
JIKAHOB: (PM3MUECKUE U XUMUYECKHE CBOMCTBA (peakuy 3aMELICHUs M TOPEHUs ), HAXO0XKICHHUE B
IIPUPOJIE, IIOTYYCHUE U IPUMECHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMH psAl. ODTUIEH U HPONWIEH — IpOCTEHIIne
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIyY€HUE U IPUMEHEHUE.
Anxanuensl: OyraaueH-1,3 u metunoyraauen-1,3: ctpoenue, BaxHeHIIne XUMUYECKUE CBOWCTBA
(peakuus nonuMepusanum). [lomyuyenne CHHTETHYECKOTO KaydyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, T'OMOJIOIMYECKHH psii. ALETUIIEH — MPOCTeHIIMiA
NPEJCTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (PU3MUYECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHNUS, THAPATALINHU, TOPEHHUS), TOJyYCHUE U IPUMEHEHHE.

Apensl. beHzonm: cocrtaB, CTpocHHE, (QU3NYECKUE W XUMHUYECKHE CBOWCTBA (peakuuu
raJJoreHUPOBAHUS M HUTPOBAHUS), IOJIY4Y€HUE U TpUMEHEHHue. ToJyolsl: COCTaB, CTPOEHUE,
¢du3nyecKue 1 XMMHUYECKHE CBOMCTBA (pEeaKIMK TaJOreHUPOBAaHUS U HUTPOBAHUS), OJIYyUEHHUE U
npuMeHeHne. TOKCHMYHOCTH apeHoB. ['eHeTHueckas CBA3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IMYHbIM KJIacCaM.

[TpupoaHbIe HCTOYHUKH YTIIeBOAOPOA0B. [IprpoiHblii ra3 u nonytHble HedTsHbIe Ta3bl. HedTh 1
e€ mnpoucxoxaeHue. CrocoObl nepepabOTKH HEPTH: NEPEeroHKa, KPEeKUHI (TepMUYECKUH,
KaTtaluTuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOyKThI €ro nepepadboTKu.
OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIIECTB M HUX IPEBPALLECHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, NPOBEJECHHE MPAKTHUECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnble 3agadu.

Boruncnenus no ypaBHEHMIO XMMHMYECKOH peakuuu (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa peakiUM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3
MCXOJHBIX BEILIECTB WA MPOAYKTOB PEAKIIIH).

Kucaopoacoaepxamme oprannieckie CoeiHHEHUs

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJI: CTPOCHUE, (PU3NUECKHEe U XUMUYECKUE
CBOMCTBA (peaklMU C aKTUBHBIMU METaJlJIaMM, TaJOr€HOBOJOPOAAaMHU, TOPEHHE), TPUMEHEHHE.
Bopopoansie cBsi3u MeXy MOJEKyJIaMu CIUPTOB. JleficTBME MeTaHoJla U 3TaHOJa Ha OpraHu3M
4eJI0BEKA.

MHoroaromMHble CIUPTHL. DTUIEHTJIMKOIb U TJIULEPUH: CTpOeHUE, (U3NYECKUEe U XUMUYECKUE
CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU METaUIaMH, KauyeCTBEHHAs peakuMs Ha
MHOTOaTOMHBIE CcHUpTHI). JleficTBHEe Ha opraHu3Mm uesnoBeka. [IpumMeHeHHe TiullepuHa U
STUJICHTJIUKOJISL.

®eHo: CTpOeHHE MOJEKYJbl, (U3MYEeCKHe W XUMHUYecKHe cBoicTBa. TokcuyHOCTh (heHoua.
[Tpumenenue penona.



Anpreruasl 1 KetoHbl. DopManbaeru, aneranbIerui: CTpoeHue, (PU3NYeckne U XMMUYECKHUe
CBOICTBa (peaklUMH OKHCICHHUS W BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIIMU), MOJIyuyeHUEe U
pUMEHEHHE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTHl. MypaBbUHAasT W YKCYCHasi KHUCJIOTBHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJlacca KUCIIOT, PEeaKIusl
stepuukanmu), MoiyueHue u mnpuMmeHeHue. CTeapruHOBas M OJCHHOBAas KHUCJIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEHUCTBUE.

CrnoxHnble 3pUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 cinoxHbix 3¢upoB. JXKuphI.
['unponus xupoB. [Ipumenenue xupoB. buonoruyeckas posb KUPOB.

VYrneBoasl: cocTaB, KJIACCHU(HUKAIM YIIEBOAOB (MOHO-, AM- M TOJMcaxapujsl). [okosza —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumoseicTBue ¢ ruipokcuoM meau(1l), okucienne aMMuayHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B TMPUPOJE, NPUMEHEHHUE,
Oouonoruueckas posb. @otocunTe3. PpyKTO3a KAaK H30MEP IIFOKO3BI.

Kpaxman u nemtonoza kak npupoiHble monuMepbl. CTpoeHHE Kpaxmana M IEJUTIOIO03bI.
OuznyuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).
DKCrepUMEHTAIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB U UX MPEBPAILlEHUI: TPOBeIeHNE, HA0II0IeHNE
U OINMCaHWe JeMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CHHPTOB, KAa4eCTBEHHBIC pPEaAKINU
OJIHOATOMHBIX CHUPTOB (OkHciIeHue 3TaHona okcugaoM Merau(ll)), MHOroaTroMHBIX CHHUPTOB
(B3aumojerictBue rimiepruna ¢ ruapokcuaom meau(ll)), anpaerunoB (OKHCIEHHE aMMUAYHBIM
pactBopoM okcuna cepedpa(l) u rugpoxcuaom meau(Il), B3aumozaeiicTBue KpaxmMaiaa ¢ HOJOM),
IIPOBEJCHUE NPAKTUYECKONU pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrble 3amaumn.

Brrunciienust mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO
BElleCTBA WJIM MPOJYKTa pPeaKklMH IO HM3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OIHOIO M3
MCXOJIHBIX BEIECTB WM MPOAYKTOB PEAKIINN).

A3oTconepikalie OpraHn4eckie CoeIMHEHU.

AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHuveckue coenuHeHus. Duznyeckne M XUMHUYECKHE
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuMepe TIIUIMHA). buojornueckoe 3Ha4eHHWE AMHHOKHUCIIOT.
[TenTuae!.

benku xak mpupoiHbIe BEICOKOMOJIEKYISIpHBIE coenHeHus . [lepBuuHas, BTOpU4HAs U TpEeTHYHAS
CTPYKTypa OeNKOB. XHWMHUUYECKHE CBOMCTBAa OEJIKOB: THUIPOJIU3, JEHATypalus, KadyeCTBEHHBIE
peaxiuu Ha OeNKu.

DKcIepruMeHTATbHBIE METO/IbI H3yUYEHHUS BEIIECTB U MX MPEBpAIEHHUI: HAOIIOICHUE U ONMCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpalusl OEIKOB MPU HArpeBaHUH, IBETHBIE PEaKIIMU OEIKOB.
BbicokomouiekyasipHbIe COeJUHEHUS

OCHOBHBIE TIOHATUS XHUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH: MOHOMEp, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3alluu, CpeIHsAs MojeKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEepU3alus U OJUKOH/ICHC AL,
DKcriepuMEeHTAbHBIE METOJbl W3YYEHHUS BEIIECTB M WX MPEBpAICHHH: O3HAKOMIICHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanu3anus MexnpeaMeTHBIX CBsi3ed NpHM M3yd4eHUM opranumdeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSATHH, SBISAIOMINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.
OOme ecTeCTBEHHO-HAyYHBIC TOHATHUS: SBIICHHWE, HAy4YHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTe3, Kiaccu(UKalus, NEpUOJUYHOCTh, HAOIIOJCHHE, U3MEPEHHE, SKCIEPUMEHT,
MOJIEJTUPOBAHUE.

dusmnka: MaTepus, dHEprusi, Macca, aTOM, JJIEKTPOH, MOJIEKyJa, HYHEPreTHUYEeCKUi YpOBEHb,
BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3HMUECKHUE BEIMUMHBI U €TUHUIIBI KX
U3MEpEHMUS.



Buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BelIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIICBOBI, JKUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.
TexHONOTHsI: THINEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO IHTAHHS, MOIOIINE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUAA

Teopernyeckne 0CHOBBI XUMHH

XuMudeckuit armeMeHT. AToM. Spo aToma, U30TOmbl. DIEKTPOHHAsT 000JI09Ka. DHEPreTHUSCKUE
YPOBHH, HOAYPOBHH. ATOMHbBIC OpOuTan, s-, P-, d- anemeHThl. OCOOCHHOCTH pacIpeeICHUs
AIIEKTPOHOB TIO0 OPOHUTANSAM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAsS
KOH(Urypanus aTOMOB.

Ilepnonnueckuit 3akoH u lleprognueckas cucrema xumudeckux iemeHToB 1. M. Menneneesa.
Cesa3p nepuoanueckoro 3akoHa u Ilepumonmyeckol cuctembl XHUMHUYECKUX diemeHToB . M.
MeHieneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IPOCTBIX M CJIOXKHBIX BELIECTB IO IpynnaMm M
nepuoaaM. 3Haue€HUE MEePUOINYECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BeriecTBa. XMMHUUECKas CBsI3b. BUJIbl XMMHUYECKOH CBsI3U (KOBaJIGHTHAsL HEMOJISIpHAst U
NOJISIpHAs, MOHHAS, MeTaJuIndecKas ). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XUMUYECKOM CBS3U
(oOMeHHBIH U JIOHOPHO-aKIENTOPHBIN). Bonoponnas CBS3b. BanenTtHOCTS.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KaTHOHBI M AHUOHBI.

BemectBa MOJIEKYJISPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

IlonsiTe 0 nucnepcHsIXx cuctemax. VICTHMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas noms
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeauHeHuid. HomeHkinaTypa HEOpraHMuYecKHUX BEIIECTB.
['eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.
Xumuueckass peakuus. Krnaccudukanuss XUMHUYECKMX peakUuid B HEOPraHUYEeCKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS W IIPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakuu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. OOpaTuMble pEaKIMH.
Xumnueckoe paBHoBecue. (DAKTOpHI, BIUAIOIMIME HA COCTOSSHUE XUMHUYECKOIO PAaBHOBECHS.
ITpunuun Jle [larense.

OnekTpoauTrueckas aucconuanysi. CUibHbIe U ciadble 37eKTpoiauTsl. Cpesia BOJHBIX pacTBOPOB
BELIECTB: KUCJIasd, HEUTpanbHasl, HIEIOYHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKcrepUMeHTalIbHbIe METO/bl U3YUYEHUs BELIECTB M MX MPEBPALICHUN: TEMOHCTpaIus TaOIuIl
«ITepnognueckas cucrema xumuueckux 3nemeHToB . M. MeHneneeBay, u3ydyeHHe Mojelen
KPUCTANIMYECKUX PEIIETOK, HAONII0/IEHNEe U ONHMCAaHUE JEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX
OTBITOB (Pa3yioKEHHE MEPOKCHA BOAOPOJIa B MPUCYTCTBUU KaTalu3aTopa, ONpeAesieHUE CPeIbl
pPacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, PEAKIMM HOHHOIO OOMEHa),
MIPOBEJICHUE MPAKTUUYECKON paboThl «BiusHue pa3nuyuHbIX (aKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaxKIum.

Pacuérnrie 3amaun.

Pacu€rbl o ypaBHEHMSIM XMMHUYECKUX pEaKLUd, B TOM 4YHCIE TEPMOXMMHUYECKUE DPACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEIIECTBAY.

Heoprannveckasi Xumus



Hewmeramnsl. Ilonoxenne HeMerauios B [lepuoguyeckont cucteme XMUMUYECKUX 311eMeHTOB /1. .
MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HUECKUE CBOWCTBA HEMETAIOB. AJITOTPOIHUS
HEMETAIIOB (Ha mpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMHYECKUE CBOWCTBA BAKHEHIIINX HEMETAUIOB (TaJIOreHOB, Cepbl, a30Ta, hocdopa, yriaepoaa u
KpEMHHs])) M HX COCAMHEHUH (OKCHAOB, KHUCIOPOJICOACPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl. [lonoxenue meramioB B Ilepuoanmueckoil cucreMe XMMHUYECKHX 3jeMeHToB [, .
Mengeneea. OcoOEHHOCTH CTPOCHHS 3JEKTPOHHBIX O0OJOYEK aTOMOB MeTauioB. OOIiue
¢usznveckue cpoiictBa MeTauioB. CIIaBBl METa/UIOB. DJEKTPOXUMHYECKUN PsJl HANPSOIKEHUN
METaJIOB.

XHWMHYECKUE CBOWMCTBA BAXHEUIIUX METAUIOB (HATPUU, KaJIWM, KaJdbI[Ui, MarHui, aTlOMUHHH,
LIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUM.

O61ue criocoOb! moayyeHus: MeTauioB. [IpuMeHenre MeTaioB B ObITY U TEXHUKE.
DKCIEpUMEHTAIbHbIE METOJIbl M3y4Y€HUs BEHIECTB U MX MPEBPALICHUN: MU3YYCHHE KOJICKIUU
«Mertamnel M CIUIaBbl», OOpPA3lOB HEMETAJJIOB, pEHIEHHE HSKCIEPUMEHTANbHBIX 3ajad,
HaOJIOZICHUE M OIMCAaHHUE JEMOHCTPALMOHHBIX M JA0OOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCHU/IA ATFOMUHHUS C pACTBOPaMH KUCJIOT M LIENO0YEH, KAUeCTBEHHbIE PEaKLIUU Ha KaTUOHbI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuérel Maccel BemiecTBa M 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEUIECTBA, MAcCe U
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacdE€Thl Macchl (00bEMA, KOIMYECTBA
BEII[ECTBA) MIPOJIYKTOB PEAKIIUU, €CIIU OJTHO M3 BEIIECTB UMEET IPUMECH.

XuMHUSA U )KU3Hb

Ponp xumuum B oOecrneueHUM SKOJOTUYECKOW, HHEPreTUYeCKOW W THUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAULIMHBL. [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB MU XUMHUYECKUX PEAKIIUM.
[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHIHUIIAX MPOMBIIIICHHOTO MOJIYYEHHUS BaKHEHIIMX
BEILECTB.

YenoBek B MHpE BEIIECTB W MaTEPHAIOB: BaXXHEUIIHWE CTPOUTEIIbHBIE MAaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC YI0OPECHHUS.

XuUMHS U 3J0pOBbE YEJIOBEKA: MpaBuja MCIOJIb30BaHUS JIEKAPCTBEHHBIX NPENaparoB, MMpaBHiia
0€301acHOTO UCIOJIH30BAHUS MTPENApPaTOB OBITOBOM XUMHUHU B TMIOBCETHEBHON KU3HH.
MexnpenMeTHbIE CBS3U.

Peanuzanus MexnpeaMEeTHBIX CBsi3ed MpH M3y4yeHUH oOIIed M HeopraHmdyeckol xumuu B 11
KJIacCe OCYIIECTBISETCS Yepe3 MCIOIb30BaHME KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHSATHUH, TaK
U TIOHSTHH, SBISIIONUXCS CHUCTEMHBIMU JUISI OTACIBHBIX TMPEIMETOB €CTECTBEHHO-HAYyYHOTO
LUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE TOHATHSA: HAy4dHbIH (DaKT, THMOTE3a, 3aKOH, TEOpHs, aHAJIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHNUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
HU3MEpPEHHE, SIBJICHHE.

®du3nka: marepus, BSHEpPrus, Macca, aToM, DOJJIEKTPOH, MPOTOH, HEWTPOH, HOH, H3O0TOIl,
pPaauoaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kinerka, opraHusM, 3Kocuctema, ouocdepa, MaKpo- U MUKPOIJIEMEHTbI, BUTAMUHBI,
0oOMeH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MIOPOJIBI, TOJIE3HBIE NCKOIIAEMbIE, TOTTUBO, PECYPCHI.
TexHomOTUs: XUMHUYECKash MPOMBIINIIEHHOCTh, METAJUIYPrusi, MPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpHraiosB, CEbCKOXO03SHCTBEHHOE IMpONU3BOACTBO, nunieBas MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIHMOHHBIX MaTcpuraiosB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pPe3yJabTaTaM OCBOCHUS 00YYaIOIIMMUCS MPOrpaMM
cpeaHero obmero obpazoBaHMs (JIMYHOCTHBIM, METalpeAMETHbIM M IpeaMmeTHbM). HayuHo-
METOJMYECKOW OCHOBOM MJi1 pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTAaTOB OCBOCHHS IPOrpamMm
cpeaHero o011ero oopa3oBaHus SBIAETCS CUCTEMHO-ESTEIbHOCTHBIN OAXO/.

B cooTBETCTBHH C CUCTEMHO-ESTEILHOCTHBIM MOJX0/I0M B CTPYKTYpE JTHYHOCTHBIX PE3YJIbTATOB
OCBOCHMS IpeaAMeTa «XUMUs» Ha YPOBHE CPEeIHEro o011ero 00pa3oBaHMsl BbIICIIEHbI CIE1yIOINe
COCTaBJISIIOLIHE:

OCO3HaHHE OOYYaIOUIMMUCA POCCUICKONW TIpa)XIaHCKOW MJIEHTUYHOCTM — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEXKICHUH JMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIUXCS PYKOBOJACTBOBATbCA B CBOCH JESATEIHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOIro
oOpa3zoBaHus;

HaJIMYME MPAaBOCO3HAHMSI HKOJOTHUYECKOM KyJIbTYphl U CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTh
KU3HEHHBIC TUTaHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOECHUS IpeaMeTa «XUMHs» AOCTUraroTCs B €AMHCTBE y4eOHOU U
BOCIIUTATEIILHON NIEATEIIFHOCTH B COOTBETCTBUU C T'YMaHHCTUYECKHMH, COLMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOr0 TIpa)<aHCKOro OOILEeCTBa,
NPUHATHIME B OOIIECTBE HOPMaMH M IPAaBHJIAMH IMOBEICHHS, CIIOCOOCTBYIOIIMMH IPOIECCaM
CaMOIIO3HAHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSl.
JIMYHOCTHBIE PE3YIABTATHI OCBOSHHSI MTPEeaMETa « XUMHUS OTPAXKAIT CHOPMUPOBAHHOCTD OIIBITA
MIO3HABATENILHOM M MPaKTUUYECKOW IEsITEeIbHOCTH OOYHYaIOUIMXCS MO peaau3aliy NMPHHATHIX B
00I11eCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HAHMSI 00YJAFOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX ITPAB U 00S3aHHOCTEH, yBAKEHHS K 3aKOHY
U TIPaBOIIOPAIKY;

NPEJICTABICHUS O CONMATBHBIX HOPMAX M MPABUIIAX MEXKIMYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOM HESATEIBHOCTH IpPHU CO3JaHUM YYEOHBIX IPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;
CHOCOOHOCTH NMOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IPYTUX MpU
aHaJM3e Pa3IMYHBIX BHJIOB YUEOHOH NEATETHHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYyYHOMY HACIIEAHIO OT€YECTBEHHOW XHUMUHU;
YBaKEHHs K MpOLlecCy TBOpYECTBA B 00JACTH TEOPUHM U NMPAKTHUECKOTO MPUMEHEHUS XUMHH,
OCO3HAHMSI TOTO, YTO JIOCTH)KCHUS HAayKH €CTh pe3yJibTaT JUIMTEIBHBIX HAOIOICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;
MHTEpeca U MO3HABATEIBHBIX MOTHBOB B IOJIYY€HUH W TIOCIEIYIONIEM aHaJIM3e HHPOPMALIUU O
NEPEOBBIX TOCTUKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOT'O TIOBEJICHHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlH, CBS3aHHBIE C XMUMHWYECKHUMH SIBICHHSIMH, W TIPUHUMATH
OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHHBATh CBOE MIOBEICHUE U TTOCTYITKA CBOMX TOBAPHINEH C TO3UIINN HPABCTBEHHBIX
U TIPaBOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ATUX MOCTYIIKOB;



4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTeH 370pOBOTO W 0Oe30macHoro oOpa3a JKW3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBbBIO;
coOirofeHust mpaBui 0€30MacHOro 0OpaIIeHUs ¢ BEIECTBAMH B OBITY, TOBCEIHEBHOM KU3HU U B
TPYAOBOM JAEATEIbHOCTH;

MOHMMAHHUS LIEHHOCTH TMPaBWJI MHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHHS B
CUTYaIUAX, YTPOXKAIOUIUX 30POBBIO U JKU3HU JIIOJICH;

OCO3HAHUA TMOCIECJCTBUM M HENPHUSATHS BPEIHBIX NPUBBIYEK (YHOTpPEeOJEHHUS alIKOroJs,
HapKOTHUKOB, KYPEHHUs);

5) TpyaoBoro BocnuTaHms:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIILCKONW  JESATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUJAX JNESATEIbHOCTH;

YCTAaHOBKU HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUYECKUX 3aJ1a4 COLMAIbHON HAIPABICHHOCTH
(B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHIO TpoQeccuil pa3iIuvyHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS IPEAMETHBIX 3HAaHUH 110 XMMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY HHAMBUAYAIbHON TPAaeKTOpPHH O0pa3oBaHusA, Oymyiiei
po()eCCuu U pean3alud COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HTHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLICHUS K IPUPOJIe, KaK UCTOUHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAaHUA TJ00aJbHOrO XapakTepa HKOJIOTHYECKUX MpoOJIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPEbI;

OCO3HAaHUA HEOOXOJMMOCTH HCIONb30BAHMS JOCTHKEHHM XUMHM MJi1 PEUICHHs BOIPOCOB
PaLMOHATILHOTO MIPUPOI0IOIB30BaHUS;

AKTHUBHOTO HENPUATUS JEHUCTBUM, MPUHOCAUIMX BPEI OKPYKAIOIIEH NPUPOAHOU cpene, yMEHUs
MIPOTHO3UPOBATH HEOJIATONIPUSATHBIE SKOJIOTUYECKUE TOCTEACTBUS MPEAIPUHUMAEMBIX ICHCTBUN
Y IIpe0TBpalIaTh UX;

HaJU4Msl Pa3BUTOTO  OSKOJOTMYECKOTO  MBIIUICHUS, HKOJOTUYECKONW KYJIbTYpHl, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKHU U OOILECTBEHHOW MPAKTHKU;

MOHUMAaHUA CIICHU(PUKU XUMUH KaK HayKH, OCO3HaHUs €€ poiiu B YOPMHUPOBAHUH PALIMOHAIEHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUM LEIOCTHOTO MpPEJCTaBlIeHUs 00 OKpyXarolleM MHUpPE KaK O
€MHCTBE MIPUPOJIBI U YETIOBEKA, B TO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHnH TPpodiieM
COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO00ON 3HAYUMOCTH XHUMHUHU [UIsi COBPEMEHHOW IMBWIM3AIMHU: B €8
TYMaHHUCTUYECKOW HAIPaBJIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecrevYeHny yCIOBUH yCIEUTHOTO TPYAa U SKOJIOTHYEeCKH KOMGPOPTHOM KU3HU KaKJOTO 4JeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM IPAMOTHOCTH: IOHUMAHHUSI CYLITHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCMOJb30BaTh MOJydyaeMble 3HAHUS [UIsl aHaAIM3a M
00BsICHEHUS SBIICHUI OKPYKAIOIIETr0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHHM, YMEHHS JeNaTh
000CHOBaHHBIE 3aKJIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB W HMEIOIIMXCSA JIaHHBIX C IEIBI0
MOJIYYEHUS! JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIh30BaTh XUMHUYECKHUE 3HAHUS NJIsl PEIICHUsS TpoOsieM B
pealIbHBIX KU3HEHHBIX CUTYaIHIX;

MHTEpEeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO M caMO0Opa30BaHUIO, K AKTUBHOMY
MOJIYYSHHUIO HOBBIX 3HAHUM MO XUMUU B COOTBETCTBUHU C KUZHEHHBIMU IMOTPEOHOCTSMU;
MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMuHbIX chepax npodecCHOHaATbHON AeITeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUSI y4eOHOTO MpenMera «XHUMHUs» Ha YPOBHE CPETHETO
o01ero oOpa3oBaHuUs BKIFOYAIOT:

3HaUUMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIC) OOICHAYYHBIC TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienuuKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHHE, MPOIECC, CHCTEMa, HAY4YHBIH (DaKT, MPHHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEIOBaHNE, HAOTIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);
YHHBEpCaJIbHbIC ydeOHBIC JeWCTBHS (IIO3HABATCIIbHBIC, KOMMYHHKATUBHBIC, PETYJATHBHBIC),
obecnieunBaroue GopmMupoBanue GYHKIIMOHATHLHOW IPAMOTHOCTH U COIMATLHOM KOMITETSHITUU
00y4aromuxcs;

CIIOCOOHOCTH o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC y4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAIbHON ITPAKTHKE.

MertanpeqMeTHbie  pe3yJIbTaThl  OTPAaXKAKOT  OBJIAJICHUE  YHHBEPCAIbHBIMU  Y4COHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH M PETYJISTUBHBIMU JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a3oBble JIOTHYECKHE TeCTBUSA:

CaMOCTOSITENIbHO ~ ()OPMYJIMPOBATh M aKTyaJU3upoBaTh  MPOOJEMy, BCECTOPOHHE &
paccMmaTpuBaTh;

ONPECIIATh LCJIN ICATEIbHOCTH, 3aJ1aBasi mapaMeTPbl U KPUTEPUHU UX JOCTHUIKCHHS, COOTHOCHUTD
PE3YNIBTATHI ISATEIBHOCTH C IMTOCTABIICHHBIMHE LIETISIMHU;

MCIIOJIb30BATh IIPU OCBOCHUH 3HAHUI MPUEMBI IOTUYECKOTO MBIIIUICHUS — BBIICTATH XapaKTepHbIe
MPU3HAKY ITOHATHI M yCTaHABINBATH X B3AUMOCBSI3b, HCIIOIH30BaTh COOTBETCTBYIONIUE TOHSATHUS
IUTsL OOBSICHEHUS OTIEbHBIX (PAKTOB U SBIICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIINN BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;
yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKY U3Yy4aeMbIMU SBJICHHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXJCHHS (MHIyKTHBHBIC, JCIYKTUBHBIC, 10 AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIFOYCHUS;

MPUMEHSThH B MIPOLIECCE MMO3HAHNUS, UCTIOIb3yEeMbIe B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOIEIH,
peoOpa3oBhIBATh MOJCIBHBIC TPEICTABICHUS — XUMHUYECKHA 3HAK (CHMBOJI) JJIEMEHTA,
XuMuueckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiud — TpU PEIIeHuHd Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTHYECKHX 3124, TPUMCHSITh Ha3BaHHBIC MOJICTILHBIC MPEACTABIICHUS JITIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHA;
(bOopMyITUPOBATH IEJTH U 33]]a9H UCCIICIOBAHMS, HCITOJIb30BATh MTOCTABIICHHBIC U CAMOCTOSITEIILHO
c(hOopMyIHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBHI JIJIs1 JOPMUPOBAHUS
TUTIOTE3BI TI0 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKICHHUIA;

BIQJICTh HABBIKAMU  CAMOCTOSITENIFHOTO TUIAHUPOBAHUS W TPOBEIACHHUS  YUCHHUECKHUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOIaTh 332 XOJOM IPOIIECCa, CaAMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYyIUpOBaThH OOOOIIEHUS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICJIOBAHUS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;



nproOpeTaTh OMBIT YYCHUYECKON HCCIIEA0BATEIbCKOM M MPOEKTHOM JEATEIIbHOCTH, TPOSIBIATh
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METO/JOB PEIIEHUS MPaKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IIO3HAHMSL.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHMKAX WHGpOpManMU (HAYYHO-TIOMYJSpHAs JUTepaTypa
XMMHUYECKOIO COJIEp’KaHUs, CIpaBOYHbIE IOcoOUsA, pecypchl MHTepHera), aHaIU3upoOBaTh
UHPOPMALIMIO pa3IMYHBIX BUAOB W (opM mpencTaBieHHs, KPUTUYECKH OICHHUBATH €&
JIOCTOBEPHOCTb U HENIPOTUBOPEYUBOCTD;

(dbopMyIHpOBaTh 3aIPOCH] U TPUMEHSTH Pa3IMYHbIE METOBI IIPU MIOUCKE U 0TOOpe HH(pOpMAIINH,
HE00XO0MMOM JIs1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONPEeeIEHHOIO THIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy NpeACTaBIeHUS HWHPOPMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KAQUECTBE CPEJICTBA MPHU padboTe ¢ XMMHUYECKOW MH(pOpMaluei:
IPUMEHATh MEXIIpEIMETHbIE ((PU3NUYECKUe U MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (OPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.
OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BOIIPOCHI IO CYILECTBY OOCYXJaeMOW TeMbl B XOJ€ JAUalora W/WiM IUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
IIPEUI0KEHHON 3aa4H;

BBICTYNIaThb C IpPE3EHTalMed pe3yJbTaTOB I103HABATEIbHOW JESTEILHOCTH, IOJIyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM [P BBIIOJHEHUM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta ¥ (OpMYJIMpPOBATH BBIBOJBI 10 PE3YJbTaTaM HPOBEAEHHBIX
UCCIJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B XO/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.
Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBAThb M OCYILECTBJISATh CBOIO I103HABATENIbHYIO JI€ATEIbHOCTD,
onpenenss e€ eI M 3aJadyd, KOHTPOJIMPOBATH M MO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii aIrOpuT™M JEUCTBUN NPU BBHINOJHEHUM Y4EOHBIX M MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESTEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:
c(hOPMUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKONW COCTaBISAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJTU XHUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (OPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW IS pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CUCTEMOM XUMHUUYECKUX 3HAHMM, KOTOpAasl BKIIOYAET: OCHOBONOJIATAIOUINE TOHATHS
(XMMUYECKUIl 3JIEMEHT, aToM, OJJIEKTpOHHAas o00O0JIoYKa aTOMa, MOJEKyJia, BaJ€HTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpalméHHasi), MOJb, MOJIIpHAsE Macca, MOJSPHBIA O0BEM, YIJIEPOJAHBIA  CKeJeT,
GbyHKIIMOHATIbHAS TPYMIMa, pauKan, H30MEpHus, W30MEpbl, TOMOJIOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKAIINe COCAUHEHUS, MOHOMED, MOJINMEP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUHU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUUYECKUX



BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKalllue B OCHOBE MOHUMaHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTUYECKUE CBEJCHHS O CBOIMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30IaCHOM UCIOJIb30BaHUU BAKHEUITUX OPraHMYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JESTEIHbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUIl BBISBISATH XapaKTepHbIE NMPU3HAKU IMOHSATHM, yCTaHABIMBATh HUX
B3aUMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOLIME MOHSTHUS MPHU OMHUCAHUM COCTaBa, CTPOCHUS U
MpEeBpaIeHUI OPraHUYeCKUX COCTUHEHUII;

c()OPMHUPOBAHHOCTh YMEHUW HCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJIHMKY JUISI COCTaBIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYIl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKIUi, U3rOTABIMBATH MOJEIM MOJIEKYJ OPTaHMYECKUX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh yMEHUW YCTAHABIMBATH MPUHAMICKHOCTh HM3YUYEHHBIX OpPraHUYECKHX
BEUIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNEéHHOMY KJacCcy/Tpynne COeIUHEHUN
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAIlMe COEIUMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1IaBaTh MM Ha3BaHUs 1Mo cuctematudeckoii HomeHkiatype (IUPAC), a taxxke
MPUBOAUTH TPUBHAJIbHBIC HA3BAHMS OTICIBbHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOIMIIEH,
aleTHJICH, STWICHIVIUKOJb, TIUUEpHUH, (QeHom, (opMaibAeTui, aleTaabAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTH YMEHUS OMPEACIIATH BUbI XUMHUYECKOM CBSI3U B OPTraHUUECKUX COCTMHEHUSIX
(omMHApHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSTH MOJIOKEHHUSI TEOPUU CTPOCHHSI OPTaHUYECKUX BEIIECTB
A. M. bytnepoBa 1151 0OBsICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHUs MaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (HUBMUECKUE U XUMUYECKUE
CBOMCTBA TUIIUYHBIX MPEACTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH,
STUJICH, MPOMMUIIEH, alleTuiieH, OyraaueH-1,3, merunOyranueH-1,3, 6eH307, METaHOJ, ATAHOI,
STHJICHTJINKOJb, TIUIEPHUH, ()EHOJI, alleTaIbICTH]l, MypaBbHHAS U YKCYCHAs! KUCJIOTBI, TITFOK03a,
Kpaxmal, [eJUTI0NI03a, aMUHOYKCYCHAs KUCIO0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKITY
HHUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMI C MCIIOIB30BAHUEM CTPYKTYPHBIX
bopmyur;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh MCTOUYHHUKH YTIJIEBOJOPOIHOTO CHIpbs (HE(DTH,
MPUPOJHBIN Ta3, yrojb), CIOCOOBI UX MEepPepadOTKH U MPAKTHUECKOE MPUMEHEHHUE MPOIYKTOB
nepepadoTKu;

c(OpMUPOBAHHOCTh YMEHUIN MPOBOJUTH BBIUMCICHUS MO XUMHUYECKHM YpaBHEHUSM (Macchl,
00BEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA UIIN IPOAYKTA pEaKLMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MJIA MIPOAYKTOB PEAKIIHIH);

c(hOpMUPOBAHHOCTh YMEHHUM BJIQJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, WCIOJIb3yeMbIX B XHMHUHM MPU H3YYEHUHU BEHIECTB U XHMHYECKUX SIBJICHUU
(HaOnrofieHMe, UW3MEpPEHHe, OKCIEPUMEHT, MOJEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHMH COONIONATh MpaBWiIa TOJB30BAHUS XWMHUYECKOW TOCYIO0H U
nabopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHWUW TUTAHUPOBATH ¥  BBINOJHATH XHUMHYECKHUH  OKCIEPUMEHT
(mpeBpalieHus OPraHUIECKUX BEIIECTB MPH HArPEBAaHUU, MOMyYEHUE ATHICHA U U3YYCHHE €ro
CBOMCTB, KAYECTBEHHBIE PEAKIINHA OPTAaHUIECKUX BEIIECTB, IEHATypaIus OEIKOB MPY HaArpeBaHUH,
[[BETHBIC peaKiuy OEIKOB) B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MIaCHOCTH MPHU 0OpaleHun
C BeENIeCTBAaMU M JaOOpPAaTOPHBIM OOOpPYAOBaHUEM, MPEACTABIATH PE3YJIbTAThl XUMHUYECKOTO



JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEakIuii U (OpMyIHpPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh yYMEHUH KPUTHYECKH AaHAJTU3UPOBATh XHUMHYECKYI0 HH(POPMAIHIO,
MOJTy9aeMYyI0 M3 pa3HbIX HCTOYHHUKOB (CpejicTBa MaccoBoi nH(popmMaiuu, UTHTepHET U Ipyrux);
c(hOpPMUPOBAHHOCTh YMEHUN COOJIOATh MPABUIIA SKOJIOTHIECKH 11eJIeCO00Pa3HOrO MOBEACHHUS B
OBITY W TPYAOBOW JCATEIBHOCTH B IENISAX COXPAHEHHS CBOECTO 3JIOPOBbSI U OKpYXKArolen
IIPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTHh BO3JCHCTBUS HA >KMBBIE OPTAHU3MBI ONPEIEIEHHBIX
OpPraHUYeCKUX BEIIECTB, MOHUMAs cMbIci mokaszarens [1JIK, moscHaTh Ha mpumepax CrocoObl
YMCHBIICHUSA U MPEAOTBpALICHUSA UX BPECAHOT'O BOSHeﬁCTBHH Ha OpraHu3M 4CJIOBCKA,

JUTSE 00YYarOIIUXCsl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHUE IPUMEHSTh 3HAHUS 00
OCHOBHBIX OOCTYIIHBIX METOJAX IMO3HAHUA BCIICCTB U XUMHWYCCKUX HBJ’IGHI/Iﬁ;

JUIA CIIETBIX W CIA0OBUAALIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BaTh PElbe(pHO-TOUYCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.

11 KIIACC

[IpenmeTrHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHHYeCcKasi XUMHS OTPaXaroT:
c(OPMHUPOBAHHOCTh TPEACTABICHUI: O XUMHMYECKOM COCTaBIAIOIIEH €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKUMOHAIbHOM TIPaMOTHOCTH, HEOOXOIUMON JUIsl pEeLIeHUs
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
IIPUPOIHON Cpee;

BIIQJICHUE CHCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIIHME ITOHATHUS
(XMMHYECKUIT 2IEMEHT, aTOM, H30TOII, S-, P-, 0- SIEeKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPDHBI O00BEM, BAJIEHTHOCTH, JJIEKTPOOTPHIATEILHOCTh, CTENCHb OKHCICHHS,
XUMHUYECKasl CBS3b (KOB&JIEGHTHAs, MOHHAs, MeTaJuIM4yecKas, BOJOPOJHAs), KpUCTaIM4yecKas
peméTka, TUIBl XUMUYECKHX  pPEaKUUd, pacTBOp,  JJEKTPOJUTHI,  HEDJIEKTPOJIUTHI,
JJNIEKTPOJIMTUYECKAsT JIUCCOLMALNAS, OKHUCINTEIb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOU
peakuuy, XHMHUYECKOE paBHOBECHE); TEOPUHM U 3aKOHbI (TE€OpUS AIIEKTPOJIUTUYECKOU
aucconuanuu, nepuoandeckuil 3akon JI. M. MenneneeBa, 3aKk0OH COXpaHEHHUSI MACChl BEILECTB,
3aKOH COXPAHEHHUs M NPEBpAIlEHUs SHEPTUU NPU XUMHUYECKHX PEaKlMsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWHM, MUPOBO33PEHUECKHE 3HAHHUA, JCKAIIUE B OCHOBE IOHMMAaHUSA
NPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTUYECKHE CBEIACHHS O CBOWCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM MCIIOJIb30BAaHUM BA)KHEHIINX HEOPraHMYECKHUX BEILIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMH BBISBIATH XapaKTepHbIE MPHU3HAKM TOHATHH, YCTaHABIMBATH MX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TOHATHS IIPM OINMCAaHUM HEOPraHWYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI MCIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY JUIsI COCTAaBIEHUS (POpMYI
BEIIECTB U YPaBHEHUH XMMHYECKHUX peakuui, cucrematnueckyro HoMeHkiaatypy (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTJENbHBIX HEOPraHMYECKUX BELIECTB (YrapHBINA ra3, yrJIEKHCIbIN ras,
aMMMaK, raiéHas U3BeCTh, Heran€Has U3BeCTb, MUThEBask COJla, MUPUT U JAPYyTHE);
c(OpMUPOBAHHOCTh YMEHUMN OMNpEAENATh BaJEHTHOCTb M CTENEHb OKHCIIEHUS XHMHUYECKHUX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBa, BU XMMUUYECKON CBS3U (KOBaJICHTHAs, MIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJSpHas, HOHHAas, METaJJIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpaxX HEOPraHWYECKUX COETHHEHU;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh MPUHAUIEKHOCTh HEOPTAaHUUECKUX BEIECTB MO MX
COCTaBY K ONPENENIEHHOMY KJacCy/TpyIIe COeIUHEHHH (MpOoCThle BelecTBa — METaulbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE THAPOKCHIBI, COJIN);
c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT Nepuoanyeckoro 3akoHa J[. . Menneneesa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;



c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHX
sneMeHToB 1—4 nepuonos [lepronnueckoit cucteMbl XuMuueckux 3semMeHToB J1. 1. Menpaeneena,
UCIIOJIB3Ysl TIOHATHUS «S-, P-, 0-3JEKTPOHHBIC OPOUTAINY, «IHEPTETHUECKHE YPOBHUY», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCTMHEHUH 10 IepruoiaM u
rpynmnaMm [Iepuoandeckoil cucremMsl XUuMHUYECKHX 31eMeHTOB [[. 1. Menneneesa;
c(OpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3JIMYHbIX KJIACCOB, MOATBEP)KIaTh CYIIECTBOBAHUE I€HETHUYECKOMN
CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C IOMOIIBIO YpPaBHEHUIl COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUK;

c(OpPMUPOBAHHOCTh YMEHHS KIACCU(PUIMPOBATh XUMHUYECKHE pEaKIMH 0 Pa3IuYHbIM
OpU3HakKaM (YUCIy W COCTaBy pEarupyrolx BeIIEeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, Y4aCTHIO KaTalu3aTropa);
c(OPMHPOBAHHOCTh YMEHUI COCTaBJIATH ypPaBHEHHS DPEAKUUH pa3IMYHBIX THUIIOB, MOJHBIE U
COKpaIEHHbIE YPAaBHEHUS PEaKLIMii MOHHOTO OOMEHa, YYUTHIBas YCJIOBHUS, NMPU KOTOPBIX ITU
peaKuuu UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MMOATBEPXKAAIOIINE KAYECTBEHHBIH COCTaB
Pa3IUYHBIX HEOPraHUYECKHUX BEILIECTB, PACIIO3HABATH ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpaxX HEOPraHMYECKUX BEIECTB;

c(OpMUPOBAHHOCTh YMEHUH pacKpblBaTb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIHif;

c(OPMHUPOBAHHOCTh YMEHHH OOBACHATH 3aBUCHMOCTh CKOPOCTH XHUMHYECKOW PpEaKIUH OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHUYECKHE IPOIIECCHI, JIEKAIIUe B OCHOBE
NPOMBIIIJICHHOTO TIOJYYEHUSI CEpHOM KHCIIOTHI, aMMHaKa, a Takxke C(pOpMHUPOBAaHHOCTh
IpeCTaBlIeHUd 00 OOIMX HAy4YHBIX MPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUHN MPOBOJAUTH BBIUMCICHUS C UCIOJIb30BAHUEM IOHSATHUS «MaccoBas
JIOJIS1 BELIECTBA B PACTBOPE», OOBEMHBIX OTHOUICHUN Ta30B MPH XUMHUYECKHX PEAKIUAX, MACChI
BEIIIeCTBA WJIM 00BEMA Ta30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce UM 00bEMY OHOTO
U3 Y4YacTBYIOIIMX B pEaKLMU BEIIECTB, TEIIOBOro 3¢ ¢dexkra peakuuu Ha OCHOBE 3aKOHOB
COXPaHEHHMsI MaCChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS YHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUH COONIONATh TMpaBUiia TMOJB30BAHUS XUMHUYECKOW TOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MTPaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBIIOJHEHUIO J1a00paTOPHBIX XMMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHH TIIAHUPOBATH U BBHITIONHATH XUMHUUECKHI SKCTIEPUMEHT (pazioKeHue
NEePOKCHIa BOJOPO/ia B MPUCYTCTBUHU KaTallM3aTopa, ONpe/IelIeHUE CPeIbl PACTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO HWHAWKATOpa, BIMSHUE pa3IW4YHbIX (AKTOPOB HA CKOPOCTb
XUMHUUYECKON peaklM{, peaklMd HOHHOTO OOMEHa, KayeCTBEHHbIE peaklMu Ha cyibdar-,
KapOOHAT- U XJOPHUJI-aHHOHBI, Ha KaTHOH aMMOHUS, PElIeHHE SKCIEPUMEHTAIBHBIX 3a7ad IO
temaM «Metamuib» U «Hemeramnsl») B COOTBETCTBUU C MPaBUIIaMHU TEXHUKH 0€30M1aCHOCTH MPH
oOpalleHnn ¢ BellecTBaMU U J1IaOOpaTOPHBIM 000pYyIOBaHHUEM, MPEACTABIATh PE3yJbTaThl
XUMHYECKOIO S3KCIepuMeHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUN U
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAM3UpPOBATh XHUMHUYECKYI0 HH(GOpMAaIHIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CpeiCTBAa MACCOBOM KOMMYHHUKAIMU, IHTEpHET U Ipyrux);
c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUJIa YKOJIOTHYECKHU 11eJIeCO00Pa3HOTO MOBEICHUS B
OBITY M TPYAOBOW JESATEIBHOCTH B ILENAX COXPAHEHHUS CBOETO 3/I0POBbSl M OKpY)KaroLIeH
MIPUPOJIHOM Cpeflbl, 0OCO3HABATh OMACHOCTh BO3ECHCTBUS Ha JKUBBIE OPTaHU3Mbl ONPEeTEHHBIX
BEIIECTB, MOHUMas cMbicha nokasatens [1/IK, moscHATs Ha nmpuMepax crnocoObl yMEHBIIEHUS U
MPEIOTBPALICHHS UX BPEITHOTO BO3/IEUCTBUS HAa OPTaHU3M UYEJIOBEKa;



JUTSE 00YYaIOIIUXCS ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHHUE IPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMUIA;
JUIA CIIENBbIX W CHa0OBUAALIMX OOYYAIOUIMXCS: YMEHHME HCIIOJIb30BaTh PeNbe(hHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anmucu XuMmudeckux (Gpopmyi.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIIACC

HaumenoBanu | KosinyecTBo yacoB DJIeKTPOHHbIE
Nen/ | e paznesioB u (undgposbie)
n TeM Bcer | KonTpoabhsl | [IpakTudyecku 00pa3zoBaTelbHbIe
nporpammer | © e padoThl e padoThlI pecypebl
Pa3zgea 1. TeopeTnyeckue 0CHOBBI OPraHUYECKOH XMMHUM
[Ipenmer
OpTraHUYEeCKOU
xumun. Teopus bubnmnoreka
1.1 CTpOCHUS 3 HOK https://myschool.edu.r
OpPraHUYECKHUX u/
COoeUHEHUN A.
M. bytneposa
| Wroro no pazneny | 3 |

| Pasznea 2. YriieBoaopoabl

[TpenenbHble bubnmnoreka

2.1 YIIEBOIOPOIBI 2 LHOK https://myschool.edu.r
— aJIKaHbI u/
Henpenenbanie
YTJIEBOJOPOIBL: bubnmmoreka

2.2 AJIKEHBI, 6 1 IHOK https://myschool.edu.r
alKaIueHEl, u/
AJIKUHBI
Apomarndecku bubnmnoreka

2.3 e 2 IIOK https://myschool.edu.r
YTJIEBOJIOPOIBI u/
IIpuponusie
HCTOYHUKHU bubnmmoreka

2.4 yraeBoaopoaoB| 3 1 IHOK https://myschool.edu.r
1 UX u/
nepepaboTKa

| Hroro no pasneny | 13 |

| Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHus

Crinpr! Bubnuoreka

3.1 Deton 3 ﬁI/OK https://myschool.edu.r
Anbaeruanl. bubnunoreka

3.2 KapOonoBsie 7 1 LIOK https://myschool.edu.r
KUCJIOTHL. u/
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https://myschool.edu.ru/

Croxunle

3(upb1
bubnuorexa
3.3 YriaeBoab 3 1 IHOK https://myschool.edu.r
u/
| Hroro no pazneny | 13 |

| Pasznen 4. A3oTconeprkaiye opranHudecKue coe{uHeHust

AMUHBI. bubnuorexa
4.1 AMHHOKHCIIOT 3 IHOK https://myschool.edu.r
bl. benku u/
| HToro no pazneny | 3 |

| Pa3znea S. BbicokoMosieKyJ/IsIpHbIE COeINHEHN S

[TnacTmacchl. bubnmoreka
5.1 Kayuyku. 2 LIOK https://myschool.edu.r
Bouiokna u/
| Htoro no pazneny | 2 |
OBUIEE
KOJIMYECTBO
YACOBIIO 34 2 2
ITPOI'PAMME
11 KJIACC
HanmenoBanu | KosimuecTtBo yacon DJIeKTPOHHbIE
Non/ | e paznesnioB u (undgposbie)
n TeM Bceer | Kourpoabnsl | [IpakTnuecku 00pasoBaTebHbIE
IporpaMmbl 0 e paboThbl e paboThbI pecypebl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue
aTOMOB.
ITepuoanuecku
1 3aKOH U bubnuortexa
11 [Tepuonuuecka 3 LIOK https://myschool.edu.r
s cUCTeMa u/
XUMUYECKHX
31eMEHTOB /.
H. Menaeneena
(Bj;i(e)z:;lae bubnuorexa
1.2 Moroo6pasiie 4 Ll/OK https://myschool.edu.r
BEIIIECTB =
X UMIECKe bubnuoteka
1.3 6 1 1 IHOK https://myschool.edu.r
peakuuu u/
bubnuoreka
Htoro no pazaeny 13 LIOK https://myschool.edu.r
u/
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Pa3nes 2. Heopranmyeckast XuMust
bubnuoreka
2.1 Meramisl 6 1 IHOK https://myschool.edu.r
u/
bubnuoreka
2.2 Hemeramnsl 9 1 1 IHOK https://myschool.edu.r
u/
CBs13b
HEOPTraHUYECKH bubnuoreka
2.3 X H 2 IHOK https://myschool.edu.r
OpPraHUYeCKUX u/
BCIIICCTB
bubnuoreka
Htoro no pazneny 17 LIOK https://myschool.edu.r
u/
Paznen 3. Xumus u )Ku3Hb
X iMus 1 bubmmoreka
3.1 4 LHOK https://myschool.edu.r
KU3Hb
u/
| Htoro no pazneny | 4 |
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 3
ITPOI'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* Xumus, 10 kimacc/ I'abpuensa O.C., O011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[[PODAY;
AxktuonepHoe o61ecTBo «M3natenberBo «IIpocrerieHney
* Xumus, 11 ximacc/ I'abpuensa O.C., O01IecTBo ¢ OTpaHUYEHHON OTBETCTBEHHOCTEIO «/IPODAY;
AxnmonepHoe obmectBo «M3natenberBo «lIpocBemenney

METOINUYECKHUE MATEPUAJIBI VI YUYUTEJIA

Beenure 1. O.C.I'abpuensy, I'.I".JIsicoBa «Xumust Metoandeckoe nmocodue — 0a30BbIi ypoBeHb» - M.:
Hpoda 2022 rox.

2. O.C.I'abpuemnsn, U.I'.OctpoymoB, «OO01mast XuMusl B TeCTax, 3aja4dax, yrnpaxkaeHusx. 11 kmace» — M.:
Hpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHBIE ¥ IPOBEPOYHBIE
padoThI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensH, I'.I.JIsicoBa, A.I'.Benenckas «Xumus 11 kinacc: HactonbHast KHUTA IS yYUTEIS.
Yacts 1 — M.: [poda, 2019 rox.

5. O.C.I'abpuensu, I'.I'.JIsicoa, A.I".Beenenckas «Xumust 11 kmacc: HactonpHas KHUTA IS yIUTEISI.
Yacts 2 — M.: lipoda, 2022 rog.

6. O.C.I'abpuensH, [1.B.Pemeros, U.I'.OctpoymoBa «3agayu o XMMUH U CIIOCOOBI UX PeLICHUs» - M.:
«dpodar, 2021rox.
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7. B.I'. JleancoBa «Xumus 11 kimacc noypounsie miads! mo yueonuky O.C.I'abpuensna, I'.I".JIsicoBoi» -
Boarorpan» Yunrens 2018rog.

8. M.A.Ps6oga, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kiaace», - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XuMHU4eckuii skcriepuMeHT B mkoje 11 xmacey; - M.: lpoda. —
2019 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

Beenute _ Benutenmanusiehttp://www.chemnet.ru I'azera « Xumusi» u caiit aiis yuutens «51 uay Ha
YPOK XUMHI

http://him.1september.ru Enunas xomtekmus LIOP: [TpenqmeTHas KomteKus « X UMUsD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIC SKCTIEPUMEHTBI: XHUMHUSL.
Komnexnus Poccutickoro o0meo0pa3oBaTenbHOTO MopTaia

http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnuxbepoBoit

http://www alhimik.ru Bcepoccuiickast onuMmnmaga MKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranndeckast XuMusi: 3JeKTPOHHBIN YI€OHUK IS CPEAHEN IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: IEKTPOHHBIN YIeOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEK: XUMUS

http://www.chemistry.ru /lucraHiinonnas omuMIuana Mo XUMAHN: TEIEKOMMYHUKAITHOHHBIH
00pa3oBaTeIbHBIN TPOEKT
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