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IMMOACHUTEJIBHASA 3AIIMCKA

[lporpaMma 1Mo XWMHWKM Ha YypOBHe cpeiHero obiero o6pa3oBaHUs
pa3paboraHa Ha ocHoBe @DezepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06
obpaszoBaHuu B Poccuiickoii Pepnepariun», TpeboBaHul K pe3yibTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/bHOM IMpOTrpaMMbl  CpefiHero o06iiero oOpa3oBaHUs
(@OIT COO), nmpeacraBneHHbix B  desepaslbHOM  TOCYAAPCTBEHHOM
obpasoBarenpHOM cTtaHzapre COO, ¢ yuérom KoHIenmmu TpernojaBaHus
yueOHOro TipeiMera «XWMHUs» B 00Opa3oBaTe/bHBIX OpraHu3anusx Poccuiickoi
denepaliy, peanu3ylIIMX OCHOBHble oOpa3oBaTe/ibHbIe TIPOTPAaMMbI, W
OCHOBHBIX TIO/IOKeHUU «(CTparernd pa3BUTUSI BOCOUTaHWd B Poccuiickon
®enepaumu Ha nepuof a0 2025 roga» (Pacropsbkenue IlpaBuTenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZOB K pa3paboTkKe TMpOTrpaMMbl 0 XUMHH, K OTpefeeHUI0
o01rieii cTparernu oOyueHus, BOCITUTAHUS U PA3BUTHS 00YUarOINXCSl CpeZiCTBaMU
yuebHOro npeamMeta «Xumusi» Ay 10—11 kKnaccoB Ha 6a30BOM ypOBHE COCTaBU/IN
KoHIlernTyanbHble TonokeHuss GI'OC COO o B3auMO0OYCIOBIEHHOCTH liefiel,
cofiep>KaHusi, pe3y/ibTaToB 0o0yueHUss W TpeOOBaHWI K YPOBHIO TIIO/TOTOBKHU
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, rojiyyaemoe BBIMTY CKHUKaMH
ob1jeobpa3oBaTe/lbHOM  OpraHU3alluM, SIBASETCS HEeOTheM/IeMOWM UacCThl0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TarloM peanu3alyyd  Ha
COOTBETCTBYIOI[eM eMy 0a30BOM YpOBHe KIIIOUeBLIX IIeHHOCTeM, TPHUCYIIUX
1[eJIOCTHOM CHUCTeMe XUMHUeCcKoro obpa3oBaHus. OTU 1[eHHOCTH KacaroTcCs
TI03HaHWS 3aKOHOB TIPUPO/IbI, (OPMHUPOBAHHUSI MUPOBO33PeHUS U 00ITIel KyJIbTypPhbl
ye/ioBeKa, a TaKKe SKOJorMuecku OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY
3J0POBbI0 U TPHUPOJHOUW cpefe. Peanmusyercsi xumuueckoe oOpa3oBaHue
o0OyyJaroIuxcss Ha ypoBHe cpefiHero o01iero oOpa3oBaHusl CpeCTBaMU yueOHOT0o
npeaMera «XHMHsI», COJep)KaHWe U TOCTPOeHHWe KOTOPOro OrpejesieHbl B
rnporpaMMe MO XUMHUU C YYETOM CrelM(pUKU HayKu XUMHUHU, €€ 3HaueHus B
MO3HAHUM TIPUPOZBI M B MaTephalbHON >KU3HU O0IIeCTBa, a TakKXKe C yUETOM
o0ImMx 1esieli W TIPUHLIUIIOB, XapaKTepU3YIOI[UX COBPEMEHHOe COCTOSTHUE
cuUCTeMbl cpefiHero obiiero obpasoBanusi B Poccuiickoit ®esepaiiyu.

XuMUS Kak 3/IeMeHT CUCTeMbI eCTeCTBEHHBIX HayK UrpaeT oco0yio pojib B
COBpPEMEHHOW LMBU/IM3al[uM, B CO3Z,AHWM HOBOW 0a3bl MaTeprasbHOW KYJ/bTYPHL.
OHa BHOCHUT CBOM BKJIaJ, B (pOpMHUpOBaHMe pallMOHATIbHOTO HAYYHOTO MbIIIEHUS,
B CO3/laHue 1[eJIOCTHOTO Tpe/iCTaB/ieHus 00 OKpy)KarollleM MHUpe Kak O eJUHCTBe
TIPUPO/IBI U YesIoBeKa, KOTopoe (opMHpyeTCd B XMMHWU Ha OCHOBE TMOHMMAaHUS



BeII[eCTBEHHOT0 COCTaBa OKPY>KaloIllero MHPAa, OCO3HAHUSI B3aWMOCBSI3U MEXIY
CTpOeHMEeM BelleCTB, UX CBOMCTBAMU Y BO3MOKHBIMU 00/1aCTSIMU TIPYMeHeHUsI.

TecHO B3aUMO/IEHCTBYSI C APYTMMH eCTeCTBEHHBIMH HayKaMH, XUMUs CTajia
HEOTHEMJ/IEMOM YaCcTbI0 MUPOBOU KYJIbTYPhI, HEOOXOUMBIM YC/IOBUEM YCTIEIIHOTO
TPyAA W J>KU3HU KaKJoro useHa obimectBa. CoBpeMeHHass XMMHs KakK Hayka
co3yjiaTesibHasl, KaK HayKa BBICOKHMX TeXHOJIOTUM HarpaB/ieHa Ha pelleHue
ry1006anbHBIX Mpo6eM yCTOWUMBOTO pa3sBUTHS Ue/IOBEUYECTBA — ChIPbEBOM,
9HEepPreTUUeCKOU, TUITIeBOM, IKOJIOTHUUECKOW 6€30TIacCHOCTH U OXpaHbl 3/[0POBbSI.

B cootBercTBUM C OOLMMHU L[e/ISIMM W TIPUHLUIIAMH CpeJHero oOIero
obpa3oBaHus copepykaHue npeamMeTta «Xumusi» (10—11 Knaccel, 6a30BbI ypOBEHb
W3y4eHUs1) OPHEeHTHUPOBAHO MPEUMYII[eCTBEHHO Ha OOIIeKy/IbTYPHYIO TTOATOTOBKY
oOyuaroluxcs, HeoOXOJUMYI0 WM [ BBIPAaOOTKM MHPOBO33PEHUYECKUX
OPHEHTUPOB, YCIEIIHOTO BK/IIOUEHHsSI B JKW3Hb COLIUyMa, TIPOJO/DKeHUs
o0pa3oBaHUs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEMOCPeCTBEHHO C XUMHeH.

CocTaBiSOIMUMH  TIpegMeTa  «XUMHUSI»  SBJSIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumus» W «OOiMasgs ¥ HeopraHuyeckass XUMUs», OCHOBHBIM
KOMIIOHEHTOM COZiepKaHUsi KOTOPBIX SIBJISIFOTCS OCHOBBI 06a30BO# HayKu: CHCTeMa
3HaHWM 10 HeOPraHWYeCKOW XWUMHM (C BK/IIOUEHHEM 3HaHWM U3 o0Iell XUMUM) U
opraHuyeckor xumuu. PopMrpoBaHUe AAHHOW CHCTeMbI 3HAHHWM TIPU U3YUeHUH
npeaMera obecrieurBaeT BO3MOXKHOCTb PacCMOTPEHMsSI BCero MHOroobpasus
BeIIeCTB Ha OCHOBe OOIIMX TIOHSTUM, 3aKOHOB U TeOPH XUMUHU.

CTpykTypa copepkaHusi KypcoB — «Opranudeckasi xumusi» u «OO0ijast u
HeopraHuueckass XMMHs» CHOpPMHpPOBaHa B TIpOrpaMMe I10 XHMHH Ha OCHOBE
CUCTeMHOTO TOAXoJa K Wu3ydeHHI0O YyueOHOro MaTepuasia U 00yc/oB/ieHa
WUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWW Ha  OMpeJesIéHHBIX
TeopeTUUeCKUx ypoBHsX. Tak, B Kypce OpraHMueckoil XWMWW BellecTBa
pPacCMaTpPUBAIOTCS Ha YPOBHE K/IAaCCUUECKOW TEOPHHM CTPOEHHST OpPraHWUeCKHUX
COeMHEHWM, a TakKe Ha YypPOBHE CTEPEOXUMHUECKUX U  3JIeKTPOHHBIX
Tpe/iCTaB/ieHnid 0 cTpoeHHH BelrlecTB. CBefieHHss 00 U3ydaeMbIX B Kypce
BelllecTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOXKHBIX OMOIOTHYecKU
aKTHUBHBIX COeIMHeHWH. B Kypce OpraHMuUecKOW XWMWU TIOJy4YalOT pPa3BUTHE
copMUpOBaHHbBIE Ha YPOBHE OCHOBHOTO 00Illero obpa3oBaHuUsl MepBOHAYa/IbHbIE
TIpe/ICTaB/IeHNUsT 0 XUMHUYECKOUW CBSI3H, KIacCU(UKAIIMOHHBIX TIPU3HAKaX BelecTB,
3aBUCUMOCTH CBOMCTB BeIleCTB OT UX CTPOEHUs], 0 XUMUUeCKOW peakiiHu.

[Ton HOBBIM yIr7IOM 3peHHS B mpeaMeTre «XWMHsS» 0a30BOro ypOBHS
paccMaTpUBaeTCsl M3yueHHBbI Ha ypOBHE OCHOBHOTO o00iero o6pa3oBaHUs
TeopeTUUeCKuid MaTepuan U (aKTOJIOTUUECKHe CBe/leHHsI O BeljecTBax W
XUMHUUeCKON peakiuu. Tak, B UaCTHOCTH, B Kypce «OO0ljasi U HeopraHuyeckas
XUMUsD» OOYYarOL[UMCS TIPe/IOCTaB/sIeTCsl BO3MOYKHOCTh 0OCO3HAaThb 3HaueHue



TepUOANUeCKOTO 3aKOHa C 00IeTeopeTHYecKUX KW MeTO/[0JIOTHUUYeCKUX TI03UIUH,
riyb)ke TIOHSITH WCTOpPUYECKOe U3MeHeHWe (YHKLMA 3TOro 3akoHa — OT
00600I11iaroITIei 10 0OBCHSIIONIEH 1 POTrHO3UPYIOIEH.

EnvHas cucreMa 3HaHWMA O Ba)KHEWIIIMX Bell[eCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TPUMEHEeHUU, a TaKKe O XMUMHUeCKHUX DeakIUsiX, UX CYL[HOCTA U
3aKOHOMEpPHOCTAX TMpoTeKaHus foroyHsgerca B Kypcax 10 um 11 kiaccos
3/IeMEHTaMHM  CO/Iep>KaHUs, WMEIOIUMU KyJIbTYPOJIOTHUeCKUA W TIPUK/IAHOU
XapakTep. OTU 3HaHUS CIOCOOCTBYIOT TIOHUMaHHWIO B3aWMOCBSI3U XUMHUU C
IPYTUMU HayKaMH, PAacKpbIBAlOT €& pojib B TI03HABaTeJIbHOM M TPAaKTUUeCKOM
JesiTe/IbHOCTU  YesloBeKa, CIOCOOCTBYIOT BOCIMTAHWIO YyBa)KeHUsI K TIPOLiecCy
TBOpYECTBa B 00/IaCTH TEOPUM M TTPAKTHUUECKUX TPUIOXKEHWH XUMHH, TIOMOTal0T
BBIMTYCKHUKY OpPHEHTHUPOBATbCS B OOIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npo6sieMax, CBsSI3aHHBIX C XUMHeM, KPUTHUYEeCKH OCMBICIMBaTh WUH(POPMAIUIO U
NpUMEeHSTb €€ [ijisi TIOTIOJIHEeHUWsI 3HaHWM, pelleHUs WHTeNIeKTyalbHbIX U
9KCTIepUMEeHTaTbHBIX HUCCIe/[OBaTe/IbCKUX 3aZiau. B 1ie/ioM coziepykaHue yueOHOTO
npegMeTa «XWMHSI»  JAHHOTO  YPOBHS  W3y4YeHUs  OpPHUEHTHPOBAHO  Ha
dbopmMupoBaHre y 00yYaroIMXCsi MUPOBO33pEHUECKON OCHOBBI [jisi TIOHUMAaHUS
dbunocodhckux e, Takux KakK: MaTepuajbHOe eJWHCTBO HEOpraHUuecKoro U
OpPraHUYecKOro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB HX COCTaBOM H
CTpOeHHWEeM, TI03HABAeMOCTb TIPUPOJHBIX SBJAEHUM TIyTEM JKCIIePUMEHTa W
pellleHUs] TIPOTUBOPEUMM MeXJy HOBbIMH (aKTaMd W TeOpeTHYeCKUMHU
TIpe/ITIOChIIKaMH, 0CO3HaHKe POJId XMMUM B PellleHUH SKOJI0rMuecKux rpobsem, a
TakKe MpobyieM cOepekeHHs] SHEPreTHUYeCKUX PeCypCOB, ChIpbs, CO3/IaHHST HOBBIX
TeXHOJIOTUM ¥ MaTepHuasoB.

B rmiaHe pellileHusi 3aZilau  BOCMIWTAHHWS, Ppa3BUTUS U COLIMAIM3aL[UU
oOyuaroluxcs TMPUHSATbIE TPOrpaMMON MO0 XHWMHH TMOAXObl K ONpe/esieHHI0
COJiep)KaHUS U TIOCTPOEHHUSI TIpefiMeTa MpeAyCMaTpUBalOT (HOpPMUpPOBaHHE
YHUBepCalbHBIX yUeOHBIX [elCTBUM, WMelImUx 0a30Boe 3HaueHWe /s
pPa3UUHBIX BUJOB [leATeTbHOCTH: pellleHus1 Tpo0sieM, TIIOMCKa, aHaiM3a WU
06paboTku nHbOpMaIK, He00X0JUMBIX [I/1s1 TIPHOOpeTeHNs OIbITa MPAaKTUUeCKOM
W HCCTe/OBaTe/IbCKON JesTe/IbHOCTH, 3aHUMAIOIeld Ba)KHOE MeCTO B ITO3HAHUU
XUMUH.

B mpakTuke mperofaBaHys XWMUM Kak Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK U Ha YPOBHe cpeiHero o01riero obpa3oBaHus, NpU OTpe/ie/IeHAN
CojiepKaTe/IbHOM XapaKTepUCTUKY Iiejiell W3yueHWs TpeiMeTa HarpaB/ieHHueM
TIepPBOCTETNIeHHONW 3HAUMMOCTH TPAAMIIMOHHO TIPU3HAETCS (OpPMHpOBaHHE OCHOB
XUMHUUeCKON HayKd Kak 00/1acTh COBPeMEHHOT0 eCTeCTBO3HaHMS, TPAKTUUeCKoin
JesiTe/IbHOCTU 4ejioBeKa Y KakK O/IHOTO M3 KOMIIOHEHTOB MUPOBOW KybTypbl. C



MEeTOIMYeCKOM TOUKW 3pEeHHs] TaKOW MOAXOJ K OmpeeseHU0 liejied W3yueHus
Tipe/iMeTa sSIB/ISIeTCS BIIOJIHE ONPaBJAHHbBIM.

CorylacHO JIJaHHOW TOYKe 3peHMs TJIaBHbIMU 1e/iIMU U3yueHUs TpeMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 -11 K/1.) ABISIOTCS:

¢ (opMupoBaHMe CUCTEMBbl XMMUUECKHX 3HAaHUM KaK BaKHeuIlei
COCTaBJISIFOLLIEN eCTeCTBEHHO-HayYHOM KapTHHbI MMpPa, B OCHOBe KOTODPOU
JieXKaT K/IoueBble TIOHATHS, (PyHaMeHTa/bHble 3aKOHbI U TEOPUM XHMHUH,
OCBOEHUe si3blKa HayKu, YCBOeHWe W TIOHMMaHUe CYIIHOCTH AOCTYIHBIX
0000111eHNI MUPOBO33pEHUeCKOT0 XapakTepa, 03HAaKOMJIEHHEe C HCTOpHeu
VX pa3BUTHS U CTaHOBJIEHUS;

e (hopMHpoBaHUe U pa3BUTHe TIPe/ICTaB/IeHU O HayUHbIX METO/IaX IMO3HaHUS
BEI[eCTB M XUMHUUECKHUX peaklui, HeoOXOAWMBIX /s TpuobpeTeHus
yMeHUNl OpHUeHTHPOBAaThCSI B MHUDe BelleCTB U XUMHUYECKUX SIBJIeHUM,
MMEIOILMX MeCTO B MPUPO/ie, B TIPAKTUUECKOM U TTOBCEHEBHOU »KU3HY;

® pa3BUTHe YMEHUU 1 CTIOCOOOB JiesiTe/IbHOCTH, CBSI3aHHBIX C Hab/rojeHreM U
00bsICHEHeM XUMHUYeCKOro JKCliepuMeHTa, CoO/roZieHeM — TpaBuI
Oe3oracHOro oOparlrieHus C BeljeCTBaMH.

Hapsiny c 3TuM, cojiep>kaTe/ibHasi XapaKTepPUCTHUKA 1e/iell U 3a7jau U3yueHus
rpeiMeTa B IIporpaMme o XMMUW YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMU TIPUOPUTETaMU B CHCTeMe cpeiHero obiero obpa3oBaHus. CerojHsi B
TpernoJlaBaHu  XUMUM B OoJibllleli  CTereHW  OTAAETCS  TIpeArouTeHHe
MIPAaKTHUUECKOH KOMITOHEHTe COJlep)KaHusl OO0yueHHs, OpHeHTHPOBAHHOM Ha
TIO/ITOTOBKY BBIMTYCKHHKA 0011je00pa30oBaTe/IbHOM OpraHu3aliid, Baelol[ero He
HabopoM 3HaHUM, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb criocobamMu U
YMEeHUSIMA aKTHBHOT'O TOJyUYeHUs] 3HAaHUM W MPHUMeHeHUs] UX B peasibHOM KU3HU
JI7IS1 peliieHus TIPaKTUYeCcKUX 3ajjau.

B cBs3u € 3TUM TIpU U3yuyeHUM TipeiMeTa «XUMUS» [IOMUHHUPYHOIIlee
3HaueHUe NMPUOOpeTaroT TaKue 1e/1 U 3a[jauu, Kak:

a/larTalfysl 00yJaromuxcsl K YCJIOBUSAM JUHAMHUYHO Pa3BHBAIOIETOCsS MHpa,
dbopMUpoBaHWe  UHTe/JIEKTyaJlbHO  pa3BUTOM  JIMUYHOCTH, TOTOBOM K
camo0bpa30BaHHI0, COTPYJHUUECTBY, CAMOCTOSATETbHOMY TPHUHSTHIO TPaMOTHBIX
pellleHnid B KOHKPETHBIX >KU3HEHHBIX CUTYaLUsIX, CBSA3aHHBIX C BeIeCTBaMU U UX
TIpUMeHeHHeM;

dopMrpoBaHre Yy OOyYaroIUXCsA K/IIOUEBBIX HABLIKOB  (K/TIOUEBBIX
KOMITeTeHLIU), HMMEIIIUX YHUBepca/bHOe 3HaueHue [Jis pas3/UuHbIX BHU/OB
JesTeNTbHOCTU: pellleHus MpobJsieM, MOoMCKa, aHaimu3a U 06paboTku MH(opMaluy,
HeOOXOUMBIX i1 TMPHOOpeTeHUsT OIbITa [IesATebHOCTH, KOTOpas 3aHUMaeT
BaO)KHOE MeCTO B TI03HAaHMM XUMHH, a TakKe [/l OLIeHKA C TIO3ULUU



9KO0JIOTHUeCKOW 0e301acHOCTA XapakTepa B/MSHUS BeIeCTB U XUMHYECKUX
TIPOL[eCCOB Ha OPraHU3M uejioBeKa U MPUPOAHYIO Cpefy;

pa3BUTHE TI03HABATe/IbHBIX WHTEPECOB, WHTEUIEKTya/lIbHBIX W TBOPYECKHUX
criocobHOCTel 00yUaroIMXCsi: CIOCOOHOCTH CaMOCTOSITe/IbHO TIPHOOpeTaTh HOBLIE
3HaHUS 110 XUMUU B COOTBETCTBUM C >KU3HEHHBIMU TTOTPEOHOCTSIMH, UCTIOH30BaTh
coBpeMeHHble MH(OPMALIMOHHbIe TeXHOJIOTHU JJis MIOMCKAa U aHaau3a yueOHOU U
HayYHO-TIONY/IIPHON MH(POPMAaIUi XUMHUUIECKOT'0 CO/IeP>KaHus;

¢dbopmUpoBaHUe U pa3BUTHe Y 00yUarOIIMXCsl aCCOLUAaTUBHOTO U JIOTUUECKOTO
MBIIILJIEHHsI, HaO/TI0AaTe/IbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOJUMbl, B YaCTHOCTH, TIPU TJIAHUPOBAHUM U TIPOBEJEHUHA XUMHUYECKOTO
5KCIIepUMEHTA;

BOCTIMTaHWe Y OOydYarommxcs YOeKJEHHOCTY B  TI'yMaHHCTHUYEeCKOU
HampaB/eHHOCTA XUMHH, €€ Ba)KHOW pONM B pellleHWH T100a/nbHbIX Mpobsem
paLMOHaNILHOTO TIPUPO/IOTIOIb30BaHUsI, TIOMIO/IHEHUSI SHEPreTUUeCKUX pecypcoB U
COXpaHeHUsI TIPUPOJHOTO PAaBHOBECHs, OCO3HaHUsS HeoOXOAUMOCTH OepexxHOTro
OTHOLIIEHUsT K TIPUPO/ie U CBOEMY 3/J0POBbIO, a Takke NpUOOpeTeHUsi OIbITa
WCTIO/Tb30BaHUsI TIO/IyYeHHbIX 3HAHWM [Jis TIDUHSATUS TPaMOTHBIX peIllleHuid B
CUTYyaLUsIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMMU.

B yuebHOM mi7laHe cpefHero o6iiero oOpa3oBaHUs TpeaMeT «XUMUsH»
6a30BOro ypoBHsSI BXOJUT B COCTaB IpeiMeTHOMN o6sactu «EcTecTBeHHO-Hay4YHbIe
TIpeIMeThI».

OOb11jee YKCI0 YaCOB, OTBeAEHHBIX [I/Is1 U3yUeHHs XUMUH, Ha 6a30BOM ypOBHe
cpenHero obiriero obpa3oBaHus, coctapisieT 68 yacoB: B 10 Knacce — 34 vaca (1
yac B Hefient0), B 11 knacce — 34 yaca (1 4yac B Heie/to).



COJEPXAHUE OBYUYEHUSA
10 K/TACC
OPTAHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUH

[IpeagMeT opraHMuUeCcKOM XWMUM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HaUeHue B
TOTyUeHUU HOBBIX BeIleCTB M MaTepyuasioB. Teopusi CTPOEHUsI OpPraHuYecKHUX
coefuHeHui A. M. ByTnepoBa, eé ocHOBHbIe M0JI0KeHUs1. CTPYKTypHbIe (POPMY/IbI
OpraHhuecKux BeljecTB. ['oMosorusi, wu3omMepusi. XuUMUYecKas CBs3b B
OpraHhuYeCKUX COeIMHEHUSIX — OJJMHAapHbIE Y KpPaTHbIE CBSI3U.

[IpencraBieHue 0 KaacCU(pUKalMM OpraHWYecKux BelllecTB. HoMeHk/aTypa
OpraHMYeCcKux COeJWHEHWU (CcucTeMaThudeckas) W TpUBUA/JbHble Ha3BaHUS
Ba)KHEMIIIMX Mpe/ICTaBUTe/eN K/1aCCOB OPraHUYeCKUX BeIlecTB.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BeIleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C oOpa3ljaMH OpraHUYeCcKHWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBe, MO/Jie/IMpOBaHUe MOJIeKYJl OpraHUYeCcKHWX BeIlecTB, Hab/o/leHue |
onucaHWe eMOHCTPAL[MOHHBIX OMBITOB TI0 MpeBpallleHU0 OpraHuYeCcKuX BelljeCTB
TIpYU HarpeBaHWH (TIaB/ieHWe, 0OYT/IMBaHNEe U TOPEHUE).

YriaeBogopoasl

AJIKaHbl: COCTaB U CTpOEHWe, TOMOJIOTUUeCKuW psifi. MeTraH U 3TaH —
MpoCTeuIMe TMpeACTaBUTe/d alKaHOB: (U3uYecKhe W XUMUUeCKrue CBOMCTBa
(peakuuu 3ameleHHdss W TOpPEHWs), HaxOXKAeHue B MpUpPoJe, MOoJiyyeHue |
TIpUMEHEeHHUe.

AJIKeHBI: COCTaB M CTPOEHWe, TOMOJIOTUYECKUM Psifl. DTUJIEH W MPOIWJIeH —
MpoCTeMIMe TMpeACTaBUTe/d alKeHOB: (U3uYecKhe W XUMHUUeCKrue CBOMCTBa
(peakuyy TUADUPOBAHUS, TaJOT€HUPOBAaHUS, TUApATAllUM, OKUC/IEHUsI U
TO/IMMEepU3aLuK), oJIyyeHre Y TIpUMeHeHue.

Ankamvennl: OyTtaauven-1,3 u MeTunOyTagueH-1,3: CTpoeHHe, BaKHEHIIHe
XMMUUeCKre CBOMCTBa (peakuus nosumepu3anuu). [lonyueHre CHHTETUUECKOTO
KayuyKa U pe3uHbI.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psifi. AlleTH/IeH
— TMPOCTEMIINKA TIpe/iCTaBUTe/Ib a/JKMHOB: COCTaB, CTpOeHWe, ¢u3Nueckue u
XMMUUeCKre CBOMCTBa (peakluM TW/IpUPOBaHUs, TaJ0reHUPOBaHUSs, TUpaTalyy,
TOpPEeHUsl), oJyYeHre U IpUMeHeHHUe.

Apensl. beH3os: cocTaB, cTpoeHue, (Qudueckhe W XUMHUUeCKHEe CBOWMCTBa
(peakuyy rajioreHMpOBaHUS W HUTPOBAHUSA), MOJydyeHre U rpuMeHenue. Tosayon:
cocmas, cmpoeHue, ¢usuveckue U xumudeckue ceolicmea  (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTnMueckasi CBA3b MeXAY VIJIEBOAOPOAAMM, TIPUHAZJIEXAUMU K
Pas3/IMYHBIM KJlaccam.

[IpypoiHbIe WCTOUYHUKU YT/A€BOAOPOAOB. [IpUpOAHBIM Ta3 U TIOMyTHBIE
HedTaHble ra3el. HedTs u eé mpoucxokaenue. Criocobbl mepepabOTKH HepTH:
TeperoHKa, KpPeKWHI (TepMHUYeCKuM, KaTaIUTUYeCKuu), Nuponus. [IpofyKThl
nepepaboTKy He(TH, UX TIPUMeHeHHe B MPOMBIILJIEHHOCTH U B ObITy. KameHHbII
yToJb U TIPOAYKTHI €0 riepepadoTKy.

OKCIepuMeHTa/IbHble MeTOZbl M3YUeHHs BelleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KayyyKOB U pe3WHBI, KOJUIEKIUU
«HebTb» U  «¥Yroib», MoJenupoBaHHWe  MOJEKYJ]  YyIJIeBOJIOPOJIOB U
rajlIoreHONPOU3BO/IHBIX, MMPOBeJieHNe MPAKTUUeCKoW paboThl: ToyyeHre 3TUIeHa
Y MU3y4YeHHe ero CBOUCTB.

PacuéTtHble 3azaun.

BbrurciieHusi 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchl, 00bEMa,
KO/IMYeCTBa MCXOJHOTO BellleCTBa WJ/M TPOJYyKTa peaklUM IO M3BECTHBbIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BellleCTB WK MPOJYyKTOB PeaKlvu).

Kuciopojcoaepikaniye opraHuuecKye coeJHHeHUs

[IpepencHble OAHOATOMHBIE CIUPTHL. MeTaHO/N UM 3TaHO/: CTPOEHHe,
du3nueckue W XUMHUUECKHMe CBOMCTBA (peakiuu C aKTHBHBIMM MeTajllaMH,
raJioreHOBOJOPO/iaMH, TOpeHue), NpvMeHeHWe. BoopoziHble CBSI3U  MeXIy
MOJIEKY/IaMH CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatoMHble  CIIUPTHI.  ODTWIEHIJIMKOJIb W  TJIMLIEPUH: CTPOEHUe,
¢u3nueckue W XUMUYECKHWe CBOWCTBA (B3aWMOJENCTBHE CO LeJI0YHBIMH
MeTas/laM{, KaueCTBeHHasl peakLisi Ha MHOrOaTOMHBbIe CIIUPTHI). [leliCTBUe Ha
opraHu3M yesioBeka. [IprMeHeHre rauLepruHa U STUIEeHTIUKOJIS.

@deHOJ: CTpOeHWe MOJeKy/bl, (U3MYeCKe W XUMUYEeCKhe CBOMCTBA.
TokcnuHOCTh (PeHOsa. [IpriMeHeHune eHoa.

Anpperugbl U KemoHbl. DopManblerus, —aletajblerusi:  CTPOeHue,
dur3nueckue U XMMUUECKUe CBOMCTBA (peakLiUM OKHC/IeHWs] U BOCCTaHOBJIEHUS,
KaueCTBEeHHbIE PeaKl[1K), MOyueHre U IPUMEHEHHE.

O[IHOOCHOBHBIe TIpefiesibHble KAapOOHOBbIe KUC/IOTHL. MypaBbUHasi U
YKCYCHasi KACJOTBbI: CTPOeHHe, (pU3hUYecKue U XMMHUUeCcKhe CBOMCTBa (CBOMCTBA,
o01mue [ Kiacca KUC/IOT, peakiys 3TepuduKaliim), rojiyueHrde U puMeHeHue.
CreapuHOBasi U OJieMHOBasi KUCJIOThI KakK TpeACTaBUTeNM BBICIINX KapOOHOBBIX
KUACIOT. Mbl/a Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIlee JeliCTBHe.

Cnoxsble 3¢pUpbl KakK TMpPOU3BOJHbIE KAapOOHOBLIX KHUC/IOT. ['uapomu3
C10XKHBIX 3¢upoB. JKupsl. ['naponus xxupos. [IpuMeHeHue xxupoB. buosornueckas
POJIb JKAPOB.




YrneBoApl: coCTaB, KjaacCUpuKauus  yrieBogoB  (MOHO-, [Ju- W
rosiicaxapuibl). I'JitoKo3a — TMpOCTeNiiii MOHOCaxapy/: 0COOeHHOCTH CTPOEeHMsI
MOJIEKY/Ibl, (U3NUYeCKWe W XUMHUYeCKUe CBOWCTBa (B3aWMOJIEUCTBUE C
rugpokcugom meau(Il), okvcieHre aMMHUauyHBIM pacTBOpOM okcuza cepebpa(l),
BOCCTaHOBJIeHWe, OpoXKeHUe TJIFOKO3bl), HaXOXeHHe B TIpUpojie, TIpUMeHeHue,
buonoruueckas posib. @otocuHTe3. PpyKTo3a KaK M30Mep I'THOKO3bI.

Kpaxman u nemirono3a Kak OpUpofHble rnoauMepbl. CTpoeHUe Kpaxmasa U
Le/uTr0/103bl.  PU3Mueckue YW XUMHUYeCKMe CBOMCTBA KpaxMania (TUApOJU3,
KaueCTBeHHasi peakLusi C U0JIOM).

OKCrepyMeHTa/lbHble MeTO/bl W3yUeHHs BeLleCTB W WX MpeBpalleHu:
TIpoBe/ieHre, HaOJIIOZileHre W OITMCaHWe JeMOHCTPAIMOHHBIX OMBITOB: T'OpEHHE
CMIUPTOB, KaueCTBeHHble peaKklMd OJHOATOMHBIX CIUPTOB (OKUC/IEHWe 3TaHoJIa
okcugoMm Meau(Il)), MHOroaTOMHbIX CIHUPTOB (B3aMMOJEMCTBUE T/MI[ePUHA C
ruapokcuziom Mmeau(1l)), anbaerugoB (OKMcIeHHe aMMUAYHbIM PaCTBOPOM OKCH/a
cepebpa(l) u rugpokcugom Meau(Il), B3amMojelcTBHe Kpaxmajia C HOZOM),
TIpOBe/ieHNe MPaKTHUeCcKoi paboThl: CBOMCTBA pacTBOpa YKCYCHOUW KUC/IOTHI.

PacuéTtHble 3azaun.

BbrurciieHusi 10 ypaBHEHHIO XUMUUECKOW peakiuu (Macchl, 00bEMa,
KOJIMUeCTBa MCXOJHOTO BellleCTBAa WIK TPO/yKTa peakiuu M0 U3BECTHbIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 UCXOHBIX BEI[eCTB WK TIPOAYKTOB PeaKIUH).

A3oTcogeprkaliye opraHuyeckre coeJMHeHus.

AMMHOKMCJIOTHI KaK am(OTepHble OpraHAvyeckKre coefrHeHUs. Pusnueckue
1M XUMHUUecKre CBOMCTBa aMMHOKHUC/IOT (Ha TpuMepe TJWI[MHA). buonoruyeckoe
3HaueHWe aMUHOKUC/IOT. [lenTuzapbl.

benky Kak TpUPOJHbIE BLICOKOMOJIEKY/ISIDHbIe coequHeHHs. I[lepBuuHas,
BTOpWYHasi M TpeTUYHasi CTPyKTypa OenkoB. XuMuUecKue CBOWCTBa OeKOB:
TW/IPOJU3, IeHaTypal[ysi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCriepyMeHTa/lbHble MeTO/Ibl U3yueHHs BelleCTB U WX MpeBpalljeHul:
HabJ/Tt0/leHre 1 OfrcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus 0esKoB IpH
HarpeBaHUM, LiIBeTHbIe peakliy OeKOoB.

BbICOKOMOJIEKY/ISIpDHbIE COe/JUHEeHUsI

OCHOBHBIE TIOHATHS XUMHH BbICOKOMOJIEKY/ISIDHBIX CO€/JMHEeHW: MOHOMeED,
MoJIMMep, CTPYKTYPHOe 3BEeHO, CTeleHb MOoJIMMepr3aliuu, CpeJHsIsi MOJIeKyasipHast
Macca. OCHOBHbIe MeTOJbl CHHTE3a BbICOKOMOJIEKYJIIPHBIX COEJIUHEHUH —
To/IMMepU3aLus Y TTOJIMKOH/eHCalUs.

OKCcrepyMeHTa/lbHble MeTO/Ibl U3yueHWs BelleCTB U WX MpeBpalljeHul:
03HaKOMJIeHHe C 00pa3iliaMy TIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
Kay4yyKOB.

MexmipeiMeTHbIe CBSI3H.



Peanmu3ariusi MeXXmipeMeTHbBIX CBsi3el MIPY U3yUeHUHM OpraHUueCKOi XUMUU B
10 kmacce ocylilecTB/sieTCsl depe3 UCIO/b30BaHUe KakK OOIUX eCcTeCTBeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSATHUM, SIB/SIONUIAXCS CUCTEMHBIMHU Uil OT/eNbHBIX
Tpe/IMETOB eCTeCTBeHHO-HayUHOT'0 1[MKJIa.

OOb1ire ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/Iu3, CUHTe3, KjaccuuKalys, MepuouUHOCTb, Hab/oeHue,
H3MepeHue, SKCIIepUMEeHT, Mo/le/TMPOBaHUe.

dusuKa: Marepusi, SHEprusi, Macca, aroM, 5JIeKTPOH, MOJeKyJa,
JHepreTUYeCKuii ypOBeHb, BeI|eCTBO, Tesno, O0OBEM, arperaTHoe COCTOSTHHE
BelllecTBa, (r3nuecKre BeJIMUMHbI U eZIMHULIBI UX U3MepeHUs.

Buonorusi: kjieTka, opraHu3M, Ouocdepa, oOMeH Bell[eCTB B OpraHu3Me,
doTocuHTe3, OMONIOTMUECKN AaKTHBHBIe BellecTBa (0K, YTeBOJbI, JKUDBHI,
(dhepMeHThI).

['eorpacdusi: MUHepasibl, TOPHbIE TIOPO/IbI, TI0/Ie3HbIe UCKOMaeMble, TOTIIUBO,
pecypchl.

TexHoOrYsA: TMUIleBble TPOAYKTbl, OCHOBBI pal[MOHAJBLHOTO TMUTaHUS,
MOIOIIIe CPeJCTBA, eKapCTBeHHbIe U KOCMeTUUeCKue TiperapaThl, MaTepuasibl 13
WCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 K/TACC

OBIIIAA N HEOPTAHNYECKA{A XUMUSA

TeopeTHueckue 0CHOBbI XUMHUM

XAMUYecKUud 3nemMeHT. Atom. fAppo aroma, HM30TOMNBL. DJIEKTPOHHAs
000/10UKa. JHepreTuueckre ypoOBHH, TOJypPOBHU. ATOMHbIe opbuTany, s-, p-, d-
37ieMeHTbl. OCOOeHHOCTH pacripe/iesieHusi 3JIEKTPOHOB 10 OpOWTansM B aToMax
3JIeMEHTOB TE€PBbIX YeThIPEX MePUOOB. DeKTPOHHast KOH(MUTypaLusi aTOMOB.

[Teprognuecknit 3ak0H U Ilepuoanyeckas cuCTeMa XMMHAUYECKUX 37IEMEHTOB
. . MenpeneeBa. CBsi3b MepUOAMYECKOTO 3aKOHA U [lepyoanyeckor CUCTEMBI
XuMuyeckux sneMmeHToB [I. . MeHzeneeBa C COBpEMEHHOM TeOpHel CTPOEHMSs
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOUCTB XHWMUUECKHUX 3JIEMEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX U CJIOXKHBIX BeIeCTB I10 TPYyMIaM U TepHO/jaM.
3HaueHUe NMepUoIUUeCcKOro 3aK0OHa B Pa3sBUTHUU HAYKHU.

CtpoeHve BellleCTBa. XUMHUYeCKasi CBs3b. BHJbl XWMHYECKOW CBS3U
(KOBaJIeHTHasi HeToJIsIpHasi W MOJIIpHasi, WOHHAs, MeTa/uinueckast). MexaHU3MbI
oOpa3oBaHUs KOBAJIEHTHOM XUMUUYECKOW CBsi3M (OOMeHHBIE ¥ JJOHOPHO-
aKLenTopHbii). BomopogHas cBs3b. BajleHTHOCTb. JJIEKTPOOTPHULIATEBHOCTb.
CreneHb okuc/ieHUs1. IOHBbI: KATUOHBI ¥ aHUOHBI.



BelllecTBa MONEKy/JSIPpHOTO W HEMOJIEKYJIIPDHOTO ~ CTPOeHusl.  3aKOH
MOCTOSIHCTBA COCTaBa Bell[eCTBa. UMbl KPUCTa/UIMUECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BeIIeCTB OT TUIA KPUCTA/ITMUECKOM PeIéTKY.

[ToHsiTue 0 [uCriepcHBIX cucTeMax. VICTUHHbIe U KOJUIOMZHbIE PacTBOPHI.
MaccoBasi fj0J1s1 Bell[eCTBa B paCcTBODe.

Knaccudukaiiys HeopraHu4ecKux CcoeIMHeHUH. HomeHknatypa
HeOpraHWYecKHWx BeIecTB. ['eHeTHUecKas CBsSI3b HeOpraHWYeCcKHUX BeIlecTB,
TIpUHA/IJIeXKallUX K pa3/InyHbIM K/1acCaM.

Xumuueckass — peakiusi.  Kriaccudukaiusi  XMMUYeCKMX — peakluid B
HEOpraHWYeCcKOM U OpraHWYeckKOM XMMHUU. 3aKOH COXPaHeHHs MacChl BEILeCTB,
3aKOH COXPaHeHUs U MpeBpallieHus1 JHepruu MpU XUMHUYeCKUX pPeakI[ysX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTh OT Pa3MnuHbIX (hakTopoB. OOpaTuMbie
peakiud. Xumudeckoe paBHOBecre. DakTopbl, BAUSIOLIME HA COCTOSTHUE
XUMUUeckoro pasHoBecus. [Ipuniun Jle [laTesnbe.

OnekTponMTryeckas auccoruanysi. CuibHbIe U cjla0ble 3/1eKTposuThl. Cpefia
BOZIHBIX PACTBOPOB BeIeCTB: KUC/ias, HelTpasibHasi, 1je/I0UHasl.

OKUC/TUTeTbHO-BOCCTAaHOBUTE/TbHbIE PeaKLIUU.

OKCrepyMeHTa/lbHble MeTOJbl W3yUeHHs BeLleCTB W WX MpeBpalleHu:
nemMoHcTpanyst Tabnmi «[lepuoguueckasl cucTeMa XUMHUUecKuX 3jemeHToB [. .
MeHiesieeBa», H3ydeHUe MoOjesiell KPUCTA/UTMUECKUX PeIIeTOK, Habso/eHue U
OTMCaHue JeMOHCTPALIMOHHBIX U 1abOPaTOPHLIX OMBITOB (pa3/ioKeHWe TIepOKCUaA
BOZIOPO/Ia B MPUCYTCTBUM KaTaJU3aTopa, Orpefe/ieHrde CpeJbl PACTBOPOB BEILECTB
C TIOMOIIbI0 YHHBEpPCAJIbHOTO WHJWKATOpa, peaklud WOHHOTO 0OMeHa),
TIpOBe/ieHNe TIPaKTUUeCKoi paboThl «BiusiHue pa3nuuHbIX (DaKTOPOB Ha CKOPOCTh
XMMUWYECKOU peakiun».

PacuéTHblie 3a7jaum.

PacuéThl 1O YypaBHeHMSIM XHMWUUECKUX peakiuii, B TOM UMCJIe
TePMOXUMHUUYECKHE DPACUéThl, PacyéTbl C HCIOJb30BAaHHWEM TIOHSITUSI «MacCOBas
[10J1s1 BellleCTBa».

Heoprannueckas xumms

Hemertannbl. [lonokeHue HemeTa/sIoB B [lepuoauueckoidl  cucTteme
XUMUUecKux 3nemeHToB [I. V. MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
dusrueckre CBOMCTBA HeMeTa//IOB. AJIIOTPONUSI HeMeTa//IoB (Ha TMpuMepe
KUC/I0pO/a, cephbl, hocdopa u yriaeposa).

XyMHUUecKre CBOMCTBA Ba)KHEMINIMX HeMeTa/l/IoB (Ta/loTeHOB, Cephbl, a30Ta,
docdhopa, yriepoja U KpeMHMs)) UM UMX  coeAuHeHUN  (OKCH/[OB,
KUCJIOPOACO/IepXKalliiX KUCJIO0T, BOJOPOAHBIX COeJUHEHUN).

[IprMeHeHMe Ba)KHEUIIIMX HEMeTaslJIOB U UX COeJJMHeHU.



Mertannel. Ilonoxenve mertaioB B Ileprogrueckor cucteMe XUMHYECKHUX
yniemeHTOB [I. I. MeHeneeBa. OcoOeHHOCTH CTPOEHMS 3/IeKTPOHHBIX 000/104eK
aToMOB MeTtas/uioB. O61iue (usnueckrie cBoicTBa MeTasuioB. CrlaBbl MeTaslioB.
OeKTPOXUMHUUECKUM Psifl HaTIPSDKeHUHA MeTaslioB.

XUMHUeCKHe CBOMCTBA Ba)KHEWIIMX MeTas/uIOB (HAaTpUM, KaauW, KaJsbL[WW,
MarHui, aJlfOMUHUMN, LIUHK, XPOM, Ke/ie30, Me/lb) U UX COeIUHEHUH.

OOb1que crocobbl ToTyueHus1 MeTa/iioB. [IpuMeHeHWe MeTa/uioB B OBITYy W
TeXHUKe.

OKCIepuMeHTa/IbHble MeTOZbl M3YUYeHHs BelleCTB W UX [peBpallleHUi:
M3ydyeHue KOJJIeKIUU «MeTanibl U CIJlaBbl», 00Opa3lioB HEMeTasl/ioB, pelleHue
9KCTIepUMEeHTAbHBIX 3afiau, HaOJIfoJileHre W OIMCaHHe JAeMOHCTPAlMOHHBIX U
nabopaTopHBIX OMBITOB (B3aMMOZEMCTBUE TUIPOKCH/A a/IFOMUHUS C pPacTBOpaMU
KUCJIOT U 1L]e/I0ueld, KayeCTBeHHbIe Peakl[My Ha KaTUOHbI MEeTaJl/IOB).

PacuéTHblie 3a/1aum.

Pacuétbl Macchl BelrjecTBa Wid 00bEMa Ta30B M0 HW3BECTHOMY KOJHUUECTBY
BelllecTBa, Macce wWid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeakiMM BellecTB,
pacuéTel Macchl (06bEMa, KOTMUeCTBa BellleCTBa) MPOAYKTOB peaki[i, eC/I OJIHO
13 BeleCTB UMeeT IIPUMeCH.

XuUMUS U )KU3Hb

Posib xumuM B obecTieueHHWr SKOJIOTUUECKOM, SHEePreTHYecKon U THITeBOM
6e301acHOCTH, Pa3BUTHUM MeWLMHBLL. [IOHSTHE O HAy4yHBIX MeTOAaX TO3HAHUS
BeL[eCTB ¥ XUMUYECKUX peaKLUi.

[TpencraBnennss 06 OOMMX HAay4YHbIX TIPUHIMIIAX — ITPOMBIIIJIEHHOTO
TOTyUeHUs Ba)KHEUIIINX BelleCTB.

UenoBeK B MHUpe BeIIeCTB M MaTepUasiOB: BaKHeMIMe CTPOUTeJbHbIE
Marepuasibl, KOHCTPYKLIMOHHbIe MaTepuanbl, KpaCKu, CTeKJIO, KepaMUKa,
MaTrepuasbl J/s1 3/IeKTPOHUKH, HaHOMaTepuasbl, OpraHuyeckre W MUHepasbHbIe
yaobpeHwus.

XvMHUSI U 3[0POBbE Ue/IOBeKa: IpaBu/a HCIIOIb30BaHUsl JieKapCTBEHHBIX
TiperapaToB, TMpaBuia 0e30MacHOro MCI0J/ib30BaHuUs MperapaToB ObITOBOM XUMUU
B [MOBCEJHEBHOM JKU3HHU.

MesxripeiMeTHBIe CBSI3U.

Peanmu3aiiusi  MeXXIpe]MeTHBIX  CBsi3eli TpU  u3yueHUM oOielt u
HeopraHuyeckor XxumuM B 11 Kjacce OCyIeCTB/SIETCSl Yepe3 UCIOJb30BaHUe KakK
OOIIMX eCTeCTBeHHO-HAyUHBIX TIOHSATWM, TaK W TIOHATUM, SBJISIOLIAXCS
CHUCTEeMHBIMU JIJIs1 OTJeIbHBIX MPEIMETOB eCTeCTBEHHO-HAYUYHOI' O LIUK/Ia.

OOb1ie ecTeCcTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KjJaccuduKalusi, TepuoJUuYHOCTb, HaboAeHue,
9KCIEPUMEHT, MOZIe/IMPOBaHUe, U3MepeHUe, sIBJIeHUeE.



dusmKa: MaTepusi, IHepPIrusi, Macca, aToM, 371eKTPOH, IMPOTOH, HEWTPOH, UOH,
M30TOIl, paiIM0aKTHBHOCTb, MOJIEKYJa, SHePreTUUeCKUii ypoBeHb, BelleCTBO, TeJlo,
00BEM, arperaTHOe COCTOSIHUE Bell[eCTBa, (H3UUeCKHe BEeJTUUMHBI U eMHUIIBI WX
M3MepeHus, CKOPOCTb.

Buosiorvsi: KjleTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- ¢
MHUKpPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHu3Me.

[eorpadusi: MUHepasbl, TOPHbIE MOPO/IbI, TI0J/Ie3Hble UCKOTIaeMble, TOTLTUBO,
pecypchl.

TexHosiOTHs: XUMUYeCKasi TPOMBIIILIEHHOCTb, MeTa/TypIrusi, TPOU3BO/ICTBO
CTPOUTEJIbHBIX MaTepuajioB, CelbCKOXO031MCTBeHHOe TIPOM3BO/ICTBO, ITUIIleBast
TIPOMBIIIJIEHHOCTh,  (papMalieBTUUecKasi  TPOMBIIIIEHHOCTb,  TPOU3BO/CTBO
KOCMeTHYeCKUX TperapaToB, NPOM3BO/ICTBO KOHCTPYKILIMOHHBIX MaTepuasioB,
3/IeKTPOHHAs TTPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMEBI 110 XM
HA BA3OBOM YPOBHE CPEAHEI'O OBLIEI'O ObPA3OBAHUA

JINHHOCTHDBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBmvBaeT TpeOOBaHMWA K pe3yabTaTaM OCBOEHUS
oOyyJaroIMMHCS TIpOrpaMM  CpefgHero o0Iero o0Opa3oBaHusl (JTMYHOCTHBIM,
MeTarpeIMETHbIM M MpeAMeTHbIM). HayuHOo-MeTOguuecKol OCHOBOW [I/isi
pa3paboTKU TUIAaHUPYeMbIX pe3yJ/bTaTOB OCBOEHUs MPOrpaMM CpeJHero 0OIero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIA TTOAXO[.

B cooTBeTCTBUM C CUCTEMHO-AESITeIbHOCTHBIM TOAXOAOM B CTPYKType
JTMYHOCTHBIX pe3y/bTaTOB OCBOEHUs TpeaMeTa «XUMHsI» Ha YpOBHE CpeIHero
o611iero o6pa3oBaHUs BbiZie/IeHbI CIeIyIOIIYe COCTABJISIOLIME:

OCO3HaHWe OO0YyuarIUMKUCSI POCCHHCKON TPaKIAHCKOW WAEHTUUHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IbHOCTH U CaMOOIIPe/ie/IeHHUI0;

Ha/M4uyvie MOTHBALUU K 00yUeHH1o;

1[e/IeHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX yOeXIeHH TMUHOCTA Ha OCHOBE
K/TIOUeBBIX [IeHHOCTeH ¥ NCTOPUUYECKUX TPAAULIMKA 0a30BOI HayKH XUMUH;

TOTOBHOCTb U CIOCOOHOCTH OOyUarol[uXCs PYKOBO/JCTBOBaTbCSI B CBOeM
J1eATe/IbHOCTU 1IeHHOCTHO-CMbIC/IOBBIMHA yCTaHOBKAMH, MNPUCYILIWMM 11eJIOCTHOU
crcTeMe XMMUUeCKoro 06pa3oBaHus;

Ha/IMuKe MPaBOCO3HAHUS SKOJOTMUECKON KYyJ/IbTYpPhl U CTIOCOOHOCTH CTaBUTh
L[e/T1 U CTPOUTh >KU3HEHHbIE TJIaHbI.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHMSI TpeaMeTa «XUMHS» AOCTUTAlOTCS B
eUHCTBe y4yeOHOM ¥ BOCTIIMTATEIHLHOW [IeATeTbHOCTH B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKYIbTYPHBIMU, yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU
W WjeasiaMd POCCUMCKOTO TPakJaHCKOTO 001ljecTBa, TPUHATHIMU B 0OIIeCTBe
HOPMaMM ¥  TpaBWIaMM  TIOBeZIeHUSs,  CIIOCOOCTBYIOIIMMM  TIpolieccam
CaMOIIO3HAaHUS, CaMOpa3BUTHUSI W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTHU
00yuaroIuXCsl.

JInyHOCTHBIE pe3y/ibTaTbl OCBOEHUs MpeaMeTa «XUMHS»  OTpaXkaroT
c(hOpMHPOBAaHHOCTb OIbITA I[103HABaTe/JbHOW U TMPAKTAUYECKOU [lesiTelbHOCTH
00yuaroIuXcs 10 peayr3aliy TIPUHATHIX B 00ITlecTBe 1[eHHOCTel, B TOM UHC/e B
4yacTu:

1) rpakAaHCKOr0 BOCIIUTAHUSA:

0CO3HaHMs 00YUarOIIUMUCS CBOUX KOHCTUTYI[MOHHBIX TTpaB U 00s3aHHOCTEH,
YBa)KEHUS K 3aKOHY U MIPABOMOPSIIKY;

Tpe/iCTaB/ieHdsT O COLMAJbHBIX HOpPMax W TIpaBUIaX MEeXJIUYHOCTHBIX
OTHOLLIEHUM B KOJI/IEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [IeATeJIbHOCTU TIpU CO3JaHUU
yueOHBIX MPOEKTOB, pellleHWM y4yeOHBbIX M TO3HaBaTeIbHBIX 3a/lay, BbIOJHEHUH
XUMUUECKHX SKCIIePUMEHTOB;

CrIOCOOHOCTH TIOHWMMAaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/n3e pa3/uyHbIX BUJIOB YuebHOI /esTeTbHOCTH;

2) IaTPUOTUYECKOT0 BOCIIUTAHUSA:

I[EHHOCTHOTO OTHOIIIeHUSI K MCTOPUYECKOMY M HaAyuyHOMY Hac/e[[1io
OTeueCTBeHHOM XHUMUU;

yBaKeHUsT K TIPOLiecCy TBOpuecTBa B 00/aCTU TeOpUM M TPAKTHUYeCKOro
MIPUMEHEHUSI XMMUM, OCO3HAHUSI TOTO, UTO JOCTW)KEHUS HayKd eCTh pe3y/bTaT
JIATeNbHBIX ~ HaO/MOMeHNH, KpPOTOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX — TIOHCKOB,
TOCTOSIHHOT'O TPY/la YUE€HbIX U MPAKTUKOB,;

VMHTepeca U TMO3HaBaTe/bHbIX MOTUBOB B TIOJIyYeHHMM W MOCAeAYIOLIeM
aHanM3e MH(OpMalLMM O TepeJOBbIX AOCTW)KEHHUSIX COBPEMEHHOM OTeueCTBeHHOU
XUMUU;

3) AyXOBHO-HPABCTBEeHHOT'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUsI, STUYECKOTO MOBe/IeHMUS;

CrIoCOOHOCTU OLIeHMBATh CUTYal[MH, CBs3aHHbIE C XUMUUYECKUMHU SIBJIEHUSIMHU,
Y TIpUHUMAaTh OCO3HaHHbIE pellleHus], OPUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE
HOPMBbI U 11eHHOCTU;

TOTOBHOCTH OLIeHMBAaTh CBOE TIOBeJieHHe W MOCTYMKWA CBOMX TOBapHIleh C
MO3WLIMA HPaBCTBEHHbIX WM MPAaBOBbIX HOPM M OCO3HaHWE TOC/Ie[CTBUM 3THX
TIOCTYTIKOB;

4) ¢hopmMupoBaHus KY/IbTYPbI 3I0POBbSI:

MMOHWUMaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KU3HH,
HeOoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUUEeCKOMY 3/10POBbIO;

cobmoienrsi TipaBus  Ge3omacHoro obpailieHHsi C BellleCTBaMH B OBITY,
TOBCEeJHeBHOM YKU3HU U B TPYAOBOM JeATeIbHOCTH;

MOHUMaHUsl LeHHOCTWM TpaBWI WHAWBUAYalbHOTO W  KOJJIEKTUBHOTO
6e3011aCHOTO MMOBe/IEHHS B CUTYaIHsIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTFOZIEH;

OCO3HAHUS TIOC/e/ICTBUM W HENPHUATHS BPEJHBIX MpHBLIUEK (yroTpebieHUs
aJIKOT0J1s1, HADKOTHKOB, KYpeHUsl);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/Ie/I0BaTebCKOM
JesiTe/IbHOCTHA,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYTMX  BHUZAX
nesiTeNTIbHOCTY;

YCTAHOBKM Ha akKTWBHOE YyuyaCcTMe B peLIeHUd MpaKTUYeCcKuX 3ajauy
CoLMa/IbHOM HaTlpaB/IeHHOCTH (B paMKax CBOEro KJacca, 1IKOJIbl);



MHTepeca K MPaKTUUeCKOMY M3ydeHHUI0 Mpodeccrii pa3iuyHOro poja, B TOM
Yucsie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHUH 110 XUMUU;

yYBa)KeHUs K TPYAY, IOZSIM TPy/la ¥ pe3yibTaTaM TPYA0BOU /esATebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBHUya/IbHOM TpaeKTOpUH
obpa3oBanus, Oyayieii mpodeccun W peanu3anui COOCTBEHHBIX >XM3HEHHBIX
TJIAaHOB C YYETOM JIMUHOCTHBIX WHTEPeCOoB, CIIOCOOHOCTel K XUMHUU, UHTEPeCoB U
norpeGHOCTeM 00111eCTBa;

6) 3K0/10ru4ecKoro BOCIIUTaHUSA:

9KO0JIOTUYEeCKH 1lesiecoobpa3HOr0 OTHOIIeHUs] K TIpUpojie, KaK HCTOUHUKY
CyLL[eCTBOBAHUSI KU3HU Ha 3eMie;

MOHUMaHWsA T/I00anbHOTO XapaKTepa SKOJOTMUecKUx MpobseM, BIUSHUS
5KOHOMUYECKUX TPOLIeCCOB Ha COCTOsIHUE MPUPOTHON U COLIMA/IbHOM Cpeibl;

OCO3HaHUSI HeOOXOAWMOCTU WCIIOb30BaHUS JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PaLiMOHaIbHOTO TIPUPO/0TI0IH30BaHUS;

AaKTUBHOTO HENpUATHS [JIeHCTBUM, TPUHOCSIIAX Bpel  OKpY’Karolleu
TIPUPOTHOM Cpefie, YMEeHUs MPOTHO3HUPOBaTh HeO/IaronpUsTHbIE 3KOJOTHYeCKHe
TI0C/IeICTBUS TIpeATIPUHUMAaeMbIX JIeHCTBUM U TpeIoTBPall[aTh UX;

Ha/IMuMsi pa3BUTOTO SKOJIOTMUECKOT0 MBIIIJIeHUS], SKOJIOTMUeCKOi KyIbTYphl,
OTIbITa JesiTe/TbHOCTH 9KO0JIOTUUECKOU HaTpaB/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHUKAaTHBHOM U COI[HA/IbHOM
MpaKTUKe, CMOCOOHOCTM W yMEeHHUsI aKTUBHO TPOTUBOCTOSITH HZE0JI0THU
xemodobuu;

7) eHHOCTH HAayYHOTr'0 TO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33DEHUS], COOTBETCTBYIOLL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyYKU U 00I11[eCTBeHHOM TIPaKTUKWY;

MOHUMaHUsl CreluUKU XUMUM KakK HayKd, OCO3HaHUsI e& pOu B
dbopMHpOBaHMY paI[MOHATBFHOIO HAYYHOT'O MBIIIEHUS, CO3/IaHUN 11eJI0CTHOTO
npe/icTaB/ieHust 00 OKpy»KarollleM Mupe Kak O eJUHCTBe TPUPO/bl U UesioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEDHOCTeM U pellleHuH TIpobsieM cOoXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

yOeXXJEHHOCTM B 0CO0OM 3HAUMMOCTHM XUMHM [jii  COBPEMEHHOM
I[UBUAMM3AI[MM: B €€ TyMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XHOW DO B
CO37laHUM HOBOI 0a3bl MaTepHaIbHOUW KYJIbTYPhI, PEIlIeHHH I100anbHbIX TIPoOIeM
YCTOMUMBOI'O Pa3BUTUS ue/ioBeueCTBa — ChIPbeBOW, YHEPreTUUeCKOM, MUILIEBON U
9KOJIOTMUeCKOW 0e30racHOCTH, B pa3BUTHUM MeJUIIMHBI, 00ecrieueHuM YCIOBUM
YCITEIITHOTO TPyJa U SKOJOTUUeCKd KOMGMOPTHOM JKHU3HMA KaKAOro uieHa
o0I11eCTBa;

eCTeCTBEHHO-HayYHOW TIpPaMOTHOCTU: TIOHMMaHHWsl CYIL[HOCTA MeTO/|OB
TI03HAHMS, WCII0/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIO/b30BaTh



ToJiyuyaeMble 3HaHUWs JJis aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
MIPOUCXOASIIMX B HEM M3MeHeHUH, yMeHus JieslaTb 000CHOBaHHBIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB U UMEIOIIUXCS JaHHBIX C 1[e/lbl0  TOyueHus
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTM  CaMOCTOSATeNIbHO HCI0/Ib30BaTh XUMHWUECKUe 3HaHWUS /s
peliieHust pobJieM B peasibHBIX KW3HEHHBIX CUTYaLIUsX;

MHTepeca K TT03HAaHUI0 U UCC/Ie/I0BaTeIbCKON JiesiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HeNpephiBHOMY 00Opa30oBaHUIO U
camMoobpa3oBaHUIO, K AaKTMBHOMY IIOJlyUeHHI0 HOBBIX 3HAaHUW 110 XUMUUA B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMY;

MHTepeca K 0COOEHHOCTSM TpyJa B Pa3/MUHBIX cdepax npodeccHoHaTbHOM
NesiTeTbHOCTU.

METAIIPEIMETHBIE PE3YJ/IbTATHI

MertarnipejMeTHbIe pe3y/bTaThl OCBOEHMsI yueOHOro rpeamera «XUMHs» Ha
yPOBHe cpefiHero o01ijero o6pa3oBaHUsI BKTHOYAOT:

3HauMMble  Aa9  (OPMHPOBAHMS  MMPOBO33DEHHS  O0YyUarOIIMXCS
MeXXAUCITUTUTMHApHbIE (MeXXITpeZMeTHbIe) oblijeHayuHble TIOHSTHS, OTpakaroIljue
1[e/IOCTHOCTb HAayuyHOM KapTHHbI MHMpa U CIelUPHUKYy MEeTO[0B I103HaHM,
HCIIO/b3YeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIeCTBO, SHEprus, sIBJIeHHe,
IPOLIeCC, CKCTeMa, HayuHblid (DaKT, IPUHLIMII, TUIIOTe3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCC/ieloBaHKe, HAO/MI0IeHHe, U3MePeHe, SKCIIEPUMEHT U IPYTHe);

YHUBepCajibHbIe yueOHble [eicTBUs (I03HaBaTebHble, KOMMYHHUKATHBHbIE,

peryJiiTUBHEIE), obecmieurBaroIIie cdopmupoBaHue GbyHKI[MOHATBHOU
I'PaMOTHOCTH U COLIMA/IbHOM KOMITETEHIIUH 00yYatoLuXCs;
CTMIOCOOHOCTD oOyyJarormxcs WCII0/Ib30BaTh OCBOEHHbIe

MEXIUCIUTTMHAPHBIe, MUPOBO33peHUYeCKHe 3HaHHS U YHUBepCa/ibHble yueOHbIe
JIeUCTBUS B MO3HABATE/IbHOU U COLIMA/IbBHOU MPAKTHKE.

MerTanipeiMeTHble pe3y/bTaTbl OTpaXkalOT OBJlaZileHWe YHUBepCalbHbIMU
y4eOHbBIMH ~ TIO3HaBaTelbHLIMM, KOMMYHUKAaTUBHBIMH U  PeTy/STUBHBIMU
JIeCTBUSIMU.

OBnajenue YHHMBepCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
AeUCTBUAMU:

1) 6a3oBbIe JIOrHYECKHe JeHCTBHS:

CaMOCTOSITeJTbHO  (hOpPMy/IMPOBaTb W aKTyaJM3WpOBaTh  IPoO/eMy,
BCeCTOPOHHE e€é pacCMaTpUBaTh;

ornpejensTh Leau [JesiTebHOCTHU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JIOCTHYKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€eHHbIMU LIeJ/ISIMU;

WCIO/Ib30BaTh MPU OCBOEHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBILLIEHUS] —
BbIZIEJIATh XapaKTepHble TMPH3HAKW MOHSATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHSTUS ZJis1 00BsICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJIEHUU;

BbIOMpaTh OCHOBAaHWS W KDUTEPHM [ KiaacCU(UKAIMM BeIeCcTB U
XUMUYECKUX peakl[ui;

yCTaHaB/IMBaTh MPUUYMHHO-C/IEJCTBEHHbIE CBSI3M MEX]y H3yuyaeMbIMU
SIBJIEHUSIMY;

CTPOUThL JIOTUUECKHe PpacCyXaeHusi (MHAYKTUBHble, JeAyKTUBHbIE, TIO
aHaJIOTuM), BbISB/ATb 3aKOHOMEPHOCTHM M TNPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJTMPOBATh BLIBO/IbI U 3aK/TFOUEHHSI;

MIPUMEHSTh B MPOLIECCe MO3HAHUS, UCI0/b3yeMble B XUMUU CUMBOJIAYECKHE
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BLIBATh MO/IeTbHbIE TIPeCTAB/IEHUS — XUMHUUeCKUH
3HaK (CUMBOJI) 2JieMeHTa, xumudeckas (opmysa, ypaBHeHUWEe XUMHUUECKOU
peakiuy — TIPU pellleHUH yueOHBIX T03HaBaTe/JbHBIX M TIPAKTHUUECKUX 3a/au,
TIPUMEHSITh Ha3BaHHbIE MOJEe/IbHbIE MPe/CTaB/IeHUs /i BbISIB/IEHUS XapaKTePHbBIX
TIPU3HAKOB U3yuaeMbIX BeIlleCTB U XUMUUECKUX PeakIyi.

2) 6a3oBbBIe HCC/IE0BATEIHLCKHE IeHCTBHUS:

BJIaZileTh OCHOBaMH METO/IOB HAayYHOTO IO3HAaHWSI BeIeCTB U XUMHUECKUX
peaxiuii;

dhopMyupoBaTh 1ie/1M 1 3a/laul UCC/e/IoBaHusl, UCII0Mb30BaTh MOCTaB/IeHHbIe
W CaMOCTOsITeIbHO C(hOpPMYJ/IMpOBaHHble BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
TO03HaHWsI U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BBICKA3bIBAEMbBIX CY>K/I€HUU;

B/aZieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIaHUPOBAaHUS U TIPOBejleHUs
yUeHUYeCKUX 3KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEeHHUSI HaO/Mo/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTrHO3MPOBaTh €ro pe3yJbTar, (OpPMYJIMpOBaTh
0000111eHUs U BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/e/I0BaHus,
COCTaB/ISITh 000CHOBaHHBIM OTUET O TIPOJie/laHHOM paboTe;

nproOpeTaTh OMBIT yUYeHWYECKOW HWCCIe/0OBaTeIbCKOM ¥ TPOEKTHOMU
NesiTe/IbHOCTU, TIPOSIBJISAITh CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/I0OB pelleHus] TPAKTUYeCKWX 3aJlay, MNPUMEHEHUI0 pPa3/MYHbIX
MeTO/IOB TT03HAHUSI.

3) pa6ora c uadopmanuei:

OPHEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4yHO-
ToMy/isipHasl JiuTepaTypa XWUMMUUeCKOTO CO/iep)KaHus, CIIpaBOuYHble Mocobus,
pecypchkl VIHTepHeTa), aHa/IU3MpoBaTh MHGOPMAIMIO pPa3MUHbIX BUJOB U (HOpM
Tipe/iCTaBJ/IeHuUS], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTNpOTUBOPEUYUBOCTb;



dbopMy/iMpoBaTh 3arpochl ¥ MPUMEHSTh pa3/iiuHble MeTOAbl MpHU TOHCKe U
orbope wuHbOpMalMM, HeoOXoAWMON [ BBITOAHEHWs y4eOHBIX 3ajay
oripezie/IeHHOr O THIIA;

nproOpeTaTh OIBIT HCTIOB30BaHUSI HMH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUM U Pa3/INYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO ~ BbIOMpaTh  ONTUMa/ibHyl0  ¢GOpMy  Tpe/CTaB/eHUs
nHbopMaIu (cxembl, TpadyKH, AMArpaMMBbl, TaOIHUIIbI, PUCYHKHU U PYTHE);

WCTIO/Tb30BaTh HAyuHBIM f3BIK B KadecTBe Cpe/CcTBa Ipu pabore ¢
XUMUYeCKor uH(poOpMaluei: TIPUMEHSITb MeXXIipeiMeTHble (du3uueckue U
MaTemMaThuecKre) 3HaKd U CUMBOJIbI, (hOopMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

WCTIO/Tb30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHWE Cpe/ICTBa
HarJisiTHOCTH.

OBJlafieHHe YHUBepPCa/TbHBIMIA KOMMYHUKAaTUBHBIMH A€ CTBUAMU:

3aJjaBaTh BOIIPOCHI 10 CYIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le Adajora Wu/uim
JUCKYCCHHW, BbICKa3biBaTb  ujeH, GOpPMyIUMpOBaTb CBOW  TpeJJ/I0KeHUs
OTHOCHTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYIIaTh C Tpe3eHTal[ieil pe3y/bTaTOB IT03HABaTe/IbHOM JesiTe/IbHOCTH,
T0J/TyUeHHBIX CAMOCTOSITe/TbHO U/IM COBMECTHO CO CBEPCTHUKAMU TIPU BHITIOJTHEHUU
XUMHUECKOTO 3KCTIeprMeHTa, TTPAKTHUeCKOH paboThl TI0 HUCC/IeJOBAaHUIO CBONCTB
M3yJyaeMbIX Bell[eCTB, peann3anuu yueOHOTo mpoeKkTa U (OpMYJTHPOBaTh BLIBO/BI
1o pe3y/abTaTaM MPOBEeAEHHBIX MCC/e[OBaHWN IMyTEM COTIACOBAHUS TMO3ULIMN B
xo/le 06CyKIeHus1 1 0OMeHa MHEeHUSIMH.

OBjajieHrie YHUBEePCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M OCYIECTB/ISAITh CBOKO T103HABaTe/IbHYIO
JesiTe/IbHOCTh, OTpefiesisia eé 1ieJld W 3a/laud, KOHTPOJMPOBaTh U TI0 Mepe
He0OXOIMMOCTA KOPPEKTUPOBaTh TMpe/jlaraeMblii  a/ifOPUTM  JIeWCTBUM  TIpU
BBITIOJTHEHWM y4eOHBIX M WCC/IeZioBaTebCKUX 3ajiau, BBIOMpaTh Hanbosee
3¢ deKTUBHBIM Crocob MX pellleHUs C yUYETOM TIOMyYeHWs HOBBIX 3HAHUH O
BeIleCTBaX U XUMHUUEeCKUX PeakKi[usix;

OCYILIeCTB/ISITh CAMOKOHTPOJ/Ib CBOeU [1esiTe/ITbHOCTH Ha OCHOBe camoaHasu3a
Y CaMOOLIeHKH.

INPEJIMETHBIE PE3YJ/IbTATDBI

10 KITACC

[IpenmeTHble pe3y/ibTaThl OCBOeHMsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:

chOpMHUPOBAaHHOCTb  TIpe/ICTaB/€eHUM O XWUMHUUECKOM  COCTaBJisltolen
eCTeCTBeHHO-HayYHOW KapTWHbl MHpa, pOJM XUMHW B TIO3HAHUU SIBJIEHUU



NpUupoAbl, B  (OPMUPDOBAHWUM MBIIUIEHUS W KYJbTYpbl JINYHOCTH, €@
(byHKIIMOHATBLHOW FPAaMOTHOCTH, HeOOXO0IUMOM /I peltlieHus TPAaKTHUeCKHX 3a7au
M 9KOJIOTUUYeCK 000CHOBAHHOTO OTHOIIEHWS K CBOEMY 3/[0POBBIO W TIPUPOIHOMN
cpefe;

BJIaJleHhe  CUCTEMOM  XMMHUYECKMX  3HaHWM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIOJIAraroljyde TMOHATUA (XMMHAYECKUM 3JIeMEHT, aToM, 3JeKTPOHHas
000/10uKa aToMa, MoJieKyJia, BaJIeHTHOCTb, 37IEKTPOOTPULIATeTbHOCTh, XMMUYeCKast
CBsI3b, CTPYKTypHas dopmysa (pa3BépHyTasi M COKpallléHHasi), MOJib, MOJISIpHasI
Macca, MOJIIDHBIA 00BEM, YI/IepofHbIN CKeseT, (yHKI[MOHAAbHAsi TpYIIIa,
pajiviKa, U30Mepusi, U30Mepbl, TOMOJIOTUYECKHUN PSZl, TOMOJIOTH, YTJ€BOAOPO/bI,
KUCJIOPOZ, Y a30TCojepsKalliie COoeJVWHeHUs, MOHOMep, II0JIMMep, CTPYKTYypHOe
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeIMHEHUS); TEOPUU U 3aKOHBI (TE€OpUsi CTPOEHUSI
opraHuyeckux BelectB A. M. ByT/iiepoBa, 3aKOH COXpaHEHUsI MacChl BeIlleCTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUM $I3bIK XWUMHWHW; MHPOBO33DEHUeCKHe 3HaHWUS,
Jle)kale B OCHOBe TIOHMMAaHUWSl TPUYUHHOCTU M CHUCTEMHOCTH XUMUUECKUX
sIBJIeHUM, (PaKTO/IOTUUeCKUe CBeZileHUus1 O CBOWMCTBAaX, COCTaBe, TOJIyUYeHUU W
6e30racHOM HCIO/Ib30BaHUN Ba)KHEWIIIMX OpraHWYecKuX BeIlecTB B OBbITY U
MIPaKTUYECKOM esiTe/IbHOCTH Ye/I0BeKa;

c(hOpMHPOBAaHHOCTb YMEHUU BBISB/SATh XapaKTepPHble MPU3HAKU TMOHSTHH,
yCTaHaB/IMBaTb WX B3aUMOCBSI3b, UCIIO/b30BaTh COOTBETCTBYIOLUE TIOHATUS TIPU
OMNMCaHWHU COCTaBa, CTPOEHHUS U MpeBpallleHu OpraHuueCKUX COeJUHEHNH;

c(OpMUPOBAaHHOCTb YMEHUW WCIO/Ib30BaTh XWUMHUUECKYH) CUMBOJIMKY JJIs
COCTaB/IeHHS MOJIEKY/SIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIEHHOM)
dbopMyn opraHuYecKMx BelleCTB W ypaBHEHUM XUMMUECKUX peakiui,
V3rOTaB/IMBaTh MOZEIN MOJIeKY/ OpraHMYyeCKuxX BelecTB AJIs WUIHOCTpPaLUu KX
XWMUYEeCKOr0 Y MPOCTPAHCTBEHHOI'0 CTPOeHMS;

c(hOpMHUPOBAaHHOCTb YMEHWM YCTaHAaBIWBATh TPHUHA[/IEXKHOCTb U3y4YEHHBIX
OpraHuYecKux BeIeCcTB II0 KX COCTaBy U CTPOEHHUIO K OIpefe/IEHHOMY
KJ/IacCy/Tpynme coeivHeHuM (Yyr/1eBOAOPOAbI, KHUCIOPOZA, U a30Tcoep kaljue
COeJMHEHHs], BBICOKOMOJIEKY/ISIDHbIe COeJMHEeHUsI), JaBaTb MM Ha3BaHUS MO
cucteMatnueckor HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTH TPUBHA/IbHBIE
Ha3BaHUSI OTHAE/JbHBbIX OPraHWYECKUX BeleCTB (3TWieH, MPOMWIEH, al|eTUJ/IEH,
3TWIEHIJIUKOJIb, T/IMLIEPUH, (eHoJ, dhopManibJerus, aleTaabAeruj, MypaBbHUHast
KUCJ/I0Ta, YKCYCHasl KUCJI0Ta, OJIeMHOBast KUC/I0Ta, CTeapyuHOBast KUCJ/I0Ta, IJIFOK03a,
(GpyKTO3a, KpaxmaJi, L|eJI/It0J103a, TJIMLMH);

chOpMUPOBAHHOCTh YMEHUsI OIpefiesiiTb BU/bl XWUMMUUECKOW CBSI3U B
OpraHhuYeCKuX COeIMHeHUsX (OJWHAapHbIE U KPAaTHbIE);



chOpMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TIOJIOKEHUsS] TEeOpUU CTPOEHUs
opraHuyeckux BellecTB A. M. ByTnepoBa /i1 00bsiCHeHHsI 3aBUCUMOCTU CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacCChl Bell[eCTB;

chOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpOeHWUe,
du3nueckue U XUMHYECKHWe CBOMCTBA THUITMYHBIX TIpe/ICTaBUTe/iel pa3/IMUHbIX
KJIaCCOB OpPraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TWIEH, MPOIW/IEH, aleTH/IEH,
oyraguen-1,3, metwi0yraguen-1,3, 6eH30/, MeTaHOJ, 3TaHOJI, STHIEHIJIUKOJIb,
T/IMLIepUH, (eHoJI, alleTasb/erusi, MypaBbuHasi U YKCyCHasi KUCJIOThI, TJIFOKO3a,
KpaxmaJl, L[eJI/It0/103a, aMUHOYKCYCHasl KAC/I0Ta), WITHOCTPUPOBATh TeHeTUUeCKYI0
CBSI3b MEXKJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLIMX XUMHUYECKHUX PeaKLUid C
WCII0/Tb30BaHMEM CTPYKTYPHBIX (POPMY.JI;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
Celpbsi  (HeTh, TIPUPOAHBIA Tra3, Vyrojb), CIOCOObI UX TepepabOTKU U
MpakTUUecKoe NprMeHeHue MPOyKTOB repepaboTKy;

c(hOpMHUPOBAaHHOCTb yMEHWUW TPOBOAUTL BBIYUC/IEHUSI MO XUMHUUECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KO/MUeCTBa MCXOAHOTO BeIjecTBa WM TPOAYKTa
peakiui TI0 HW3BEeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HMCXOAHBIX
BelL[eCTB WU NPOAYKTOB peakinun);

cchOpMHUPOBAaHHOCTh yYMEHHWM B/afieTb CHUCTEMOH 3HaHWMM 00 OCHOBHBIX
MeTOZaXx HayuHOrO MO3HaHUsl, UCIO0b3YEeMbIX B XUMUHU TIPU U3YUYEHUHU BelleCTB U
XUMHUUECKUX sB/IeHUM (HabsrojeHre, u3MepeHue, S5KCIIepUMEeHT, MO/eTMpOBaHue),
VCTI0/Ib30BaTh CUCTEMHBbIE XUMWYECKWe 3HaHWSl [Jig TIPUHATHS pelleHUd B
KOHKDETHBIX JKA3HEHHBIX CHUTyal[usIX, CBA3aHHbIX C Bel[eCTBaMU U UX
TIpUMEHEeHUEeM;

cchopMHUPOBAaHHOCTh YMeHUM COOII0/IaTh MpaBU/a M0J/Ib30BaHUs XUMUUECKOU
MOCYy/IoM U JlabopaTOpHbIM 00OpyZOBaHHEM, a TakKXKe IpaBWia oOpalreHus: C
BeII[eCTBAMH B COOTBETCTBUM C WHCTPYKI[USIMH TIO BBLITIOJTHEHHIO J1aOOpaTOPHBIX
XUMUUECKUX OIbITOB;

chOpMUPOBAHHOCTh yMEHWM TUIAHUPOBaTh U BBIMOJIHATb XUMHAUYECKUU
5KCIepUMEHT (TMpeBpalleHusi OpraHUnYeCcKrX BeLeCTB MIPU HarpeBaHWH, M0JyYyeHue
3TUJeHa W W3ydYeHue ero CBOMCTB, KauyeCTBEHHble PpeakKlMM OpraHhuecKux
BeIIeCTB, ZeHaTypaiys Oe/lKOB TpY HarpeBaHWH, I[BETHBbIe peakiuu Oe/KOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHOCTH TIpu oOpailleHud C
BellleCTBAMU U JiabopaTOopHbIM 000pyZOBaHKEM, TMpeJACTaB/sATh pe3yabTaThbl
XMMUUECKOTO 3KCriepuMeHTa B (hopMe 3alvChd YpaBHEHWW COOTBETCTBYIOLIMX
peakiiyii ¥ (hOpMyIMPOBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3yJ/bTaTOB;

chOpMUPOBAHHOCTb yMEHUM KDPUTHUYECKA aHaJM3UpOBaTh XUMHUYECKYIO
vH(popMaluio, TM0JydYaeMyr) W3 Ppa3HbIX HCTOYHHUKOB (CpeficTBAa MacCCOBOM
vH(popmaLuu, VIHTepHeT U Apyrux);



chopMUPOBAaHHOCTh ~ yMeHUW  cOO/MIOfaTh  TpaBua  9KOJIOTHYECKH
1jesiecoo0pa3HoOro ToBefleHUsI B OBITY W TPY/OBOM JeSITeTbHOCTA B LIEJSX
COXpaHeHMUs] CBOETrO 3/10POBbSl M OKpPYJKarollled TMPUPOJHOM CpeJbl, 0CO3HABaTh
OMaCHOCTb BO3[IEUCTBUS HA >KMBble OPraHU3Mbl OMNpeJe/EHHbIX OpraHhuYeCKUX
BeII[eCTB, TMOHUMasi CMBIC/T TIoKasaress I1/1K, TMosicCHATL Ha IprUMepax CIIOCOOBI
YMEHBLIEHUSI M TpeJOTBPAllleHWss WX BPEJHOr0 BO3JEWCTBUSI HAa OpraHu3m
yesi0BeKa;

JJisT 00yUaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: YMeHUe
TIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX MeTO/aX IT03HAHWS BelleCTB U
XUMUYECKHUX SIBJIEHUY;

JUJIST  CJIeTIBIX U CJIADOBUAIIMX OOYyUarouXCs: YMeHHe HCIT0/Ib30BaTh
pesbeHO-TOUeUHYI0 cucteMy ob6o3HaueHuit JI. Bpaitisa A1s 3arvicy XMMUUeCKUX

dbopmyi.
11 KITACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHHs Kypca «OOijasi ¥ HeopraHhyeckas
XUMHsA» OTPaKaroT:

chOpMHUPOBAaHHOCTb  TIpeJCTaB/ieHUM: O XUMHUYECKOM COCTaB/stolein
eCTeCTBeHHO-HAayUHOM KapTMHbI MWpa, pPOAM XUMWUU B TO3HAHUU SIBJIEHUM
NMpupoAibl, B (OPMUPOBAHWM MBIIUIEHUSI U  KYJbTYpPbl JIAYHOCTH, €€
GbyHKI[MOHATBEHOM TPaMOTHOCTH, HEOOXOIUMOM [I7Is pellieHUs PaKTHYeCKUX 3a/jau
M 9KOJIOrMUeCcK 000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/JOPOBBIO W TIPUPOAHOMN
cpeze;

B/IaJleHhe  CUCTEMOM  XUMHUECKUX  3HaHWM, KOTOpas  BKJ/IKOYaeT:
OCHOBOIIOJ/Iararoiye TMOHATUSl (XUMUYeCKUi 3j1eMeHT, aToM, M30Tor, S-, p-, d-
3/IeKTPOHHbIE OpOUTaIM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHbIN 00BEM,
Ba/IEHTHOCTb, 3/1€KTPOOTPULIATeTbHOCTh, CTeNeHb OKUC/IeHUs, XUMUYecKasi CBsI3b
(KOBaJsieHTHasi, MOHHas1, MeTa/l/InuecKasi, BOJOpO/iHasl), KpUCTa/uIMuecKast peléTka,
TUTMBl ~XUMWYECKUX  peaklud, pacTBOP, 3JIEKTPOJIUTBI, HE3JIEeKTPOJIUTHI,
3JIeKTPOJIMTUYECKass JAUCCOLMALMs, OKHUC/IUTEeNb, BOCCTAaHOBUTENIb, CKOPOCThb
XUMUYECKOM peaklMy, XUMWUYEeCKOe DaBHOBECHE); TEOPUH W 3aKOHbI (Teopusi
3JIeKTPOJIMTUUECKON JuCCoLMaliuy, Tepuoaudeckui 3akoH 1. V. MeHpeneeBa,
3aKOH COXPAHEHUsI MacCChl BelleCTB, 3dKOH COXPAHEHUsI U TpeBpalleHrs SHePruu
MPpU XUMUYECKUX peakUsx), 3aKOHOMEpPHOCTH, CHMBOJIMUECKUH SI3bIK XUMUH,
MHPOBO33peHUYECKUe 3HaHHs, JeXXalllie B OCHOBe MOHUMAaHWS TPUUYMHHOCTA M
CUCTeMHOCTU XMMUUECKHX SIBJIEHUM, (PAKTOOTAUeCKUe CBeJIeHUsI O CBOWCTBAX,
cocTaBe, TI0/lydeHHH U 6e30MacHOM MCTIOh30BaHUM BaXKHEMIIINX HEOPTaHUUeCKUX
BeIIeCTB B OBITY U MPaKTUUeCKOU ZiesiTe/IbHOCTU YesIOBeKa;



c(hOpMUPOBAHHOCThL YMEHUW BBISIBJISAITh XapaKTepHble TPH3HAKW TMOHSTUM,
yCTaHaB/IUBaTh MX B3aMMOCBS3b, MCIIO/b30BaTh COOTBETCTBYIOLUE MOHATHUS TPU
OMNMCaHWW HEOPraHWYEeCKUX BeIleCTB U UX TpeBpalljeHul;

chOpMUPOBAHHOCTh YMEHUM HCIO/Mb30BaTh XUMUUECKYH) CUMBOJIUKY IS
coctaBiieHvss (GOpPMy/a  Bell[eCTB U  yYpaBHEHUM XWMUUECKUX  Ppeakiui,
cucteMatndeckyro HoMeHKNaTypy (IUPAC) v TpuBHa/ibHble Ha3BaHUS OT/AE/IbHBIX
HeOpraHW4ecKUX BelllecTB (yrapHblM Ta3, YIJIEKUC/IbIA ra3, aMMHUaK, raiiéHas
W3BeCTb, HeraléHasi U3BeCTh, TUTbeBasi CoZla, MUPUT U IDYTHE);

chOpMUPOBAHHOCTh YMEHUH OTpe/ie/isiTb BaJleHTHOCTb U CTeleHb OKUC/IeHUS
XUMUYECKHX 3JIEMEHTOB B COEJMHEHHUSIX Pa3/IMYHOr0 COCTaBa, BUJ XMMUUYECKOU
CBsA3U (KOBajieHTHasi, UIOHHasi, MeTa//TnyecKasi, BOJOPO/JHasi) B COeAUHEHUSIX, THI
KPUCTA/VIMYECKOU PeIIETKM KOHKDETHOrO BelllecTBa (aTOMHasi, MOJIEKYyJIsipHas,
VIOHHas1, MeTa/l/TnYecKasi), Xapakrep CcpeZibl B BOJHBIX paCTBOPaX HeOPraHUUeCKUX
coeIMHeHNI;

c(hOpMHPOBaHHOCTb yMeHUU yCTaHaB/IUBAaThb TPYHA/IJIe)KHOCTh
HeOpraHWueCKUX BeleCcTB M0 MX COCTaBy K ONpeneéHHOMY KJjacCy/Tpyrire
CcoeIMHEHWH (MPOCThIe BellecTBa — MeTas/ulbl U HeMeTasl/ibl, OKCHU/IbI, OCHOBaHUS,
KUC/IOThI, aM(OoTepHbIe TUAPOKCU/IbI, COMN);

c(hOpMHUPOBAaHHOCTb YMEHUW PaCKpbIBaTh CMBIC/I MEPUOUUECKOTO 3aKoHa /.
V. MeHienieeBa ¥ IeMOHCTPHPOBATh €TI0 CUCTEMaTU3HPYIOIYI0, 00bSICHUTETHHYIO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

cOpMUPOBAaHHOCTb YMEHWM XapaKTepu30BaThb 3JIEKTPOHHOE CTPOeHHe
aTOMOB XUMHUYECKUX 3jeMeHTOB 1-4 mnepuogoB Ileproguueckord CHUCTEMBI
XUMUUeckux 37ieMeHTOB 1. V. MeHjeneeBa, UCMHO/b3ysl TIOHATUS «S-, p-, d-
3JIEKTPOHHBIE opbuTanmm», «3HEpreTUUeCKHe YPOBHM», OOBSICHATD
3aKOHOMEPHOCTU M3MEHEeHUs] CBOMCTB XMMHUUYECKUX 3/IEMEHTOB M HUX COeJVUHEeHUU
10 TieproziaM u rpynmnam [lepuoanueckon cucTeMbl XUMUYeCKUX 3eMeHTOB /1. U.
MeHeneeBa;

cOopMHUPOBAaHHOCTb ~YMEHWW  XapaKTepu3oBaTh (OMHUCHIBATH)  0OIIHMe
XUMUYECKHe CBOMCTBA HEOPraHWUeCKUX BelleCTB pa3/iMuHbIX  KJacCoB,
MOATBEPXKAAaTh CYI[eCTBOBAaHMWE TeHEeTUUeCKOM CBSI3U MKy HeOpraHu4eCKUMH
BellleCTBaMH C MOMOIbI0 YPaBHEHUH COOTBETCTBYIOLIUX XUMUUYECKUX PeaKLui;

chOpMUPOBAHHOCTh YMeHUsI KaacCU(HULIMPOBaTh XUMHUUECKHE peakiuu T0
pa3MYHbIM MpHU3HaKaM (YUC/y U COCTaBy pearvpyroliux BelecTB, TEIOBOMY
3 heKTy peakiu, U3MEHEHHUIO CTelleHel OKHCIeHWs 3JIEMeHTOB, 00paTUMOCTH
peakiuy, YUaCTHI0 KaTaan3aTopa);

c(hOpMUPOBAHHOCTL YMEHUW COCTaB/ISITh YpPaBHEHUs Deaklyi pa3IUuHbIX
TUIIOB, TIO/IHbIE U COKpAIlléHHbIe ypaBHeHHsl peakliiii HOHHOTO 0OMeHa, yuuThIBast
yCJIOBUS, TIPU KOTOPBIX 3TH PeaKLUU UAYT [0 KOHLIA;



cOpMHUPOBAaHHOCTb YMEHHWM TPOBOJUTh peaklUW, TOATBEpXK/alolue
KaueCTBeHHbI COCTaB pa3/IMUHBIX HEOpPraHWYecKuX BelecTB, pacro3HaBaTh
OTBLITHBIM TIYTEM HOHBI, TIPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaX HEOPTaHUUYECKUX
Bell[eCTB;

cOpMHUPOBAaHHOCTb yMEHUM pacKpbIBaTh CYI[HOCTb  OKHCJIATETbHO-
BOCCTAaHOBUTE/IbHBIX peaklii MOCpeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
3TUX peakLyu;

cchopMHUPOBAHHOCTh YMeHHN 0OBSCHATH 3aBUCMMOCTb CKOPOCTH XMMHUUECKOM
peakiM OT Pa3/InUHbIX (PAKTOPOB; XapaKTep CMeIleHUs] XUMHUUeCKOr0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHellTHero Bo3zelcTBus (mpuHiun Jle Illatesnbe);

cchOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUUYECKHE ITPOIeCChHl,
Jie)Kaliie B OCHOBE TIPOMBIIIJIEHHOTO TIOJyUeHHUsI CePHOM KHCIOThI, aMMHaKa, a
Takke C(OPMHUPOBAHHOCTH Tpe/CTaB/ieHui 00 OOIMX HayuHBIX TPUHLIAMAX U
9K0JIOTHYEeCKUX MpobyieMax XUMHUUYeCKOoro Mpor3BO/ICTBa;

cchOpMHUPOBAHHOCTb YMEHHWM TPOBOJUTh BBIUHCIEHUS C HCIOJIb30BaHUEM
TIOHSITUSI «MacCOBasi I0Jisl BeIlecTBa B PAcTBOPe», OOBbEMHBLIX OTHOIIIEHUN Ta30B
TIPU XUMHUYEeCKUX Peaki[usiX, MacChl BellleCTBa WM 00bEMa ra3oB M0 U3BECTHOMY
KOJIMUeCTBY BellecTBa, Macce WU O0BEMY OJHOTO M3 YUaCTBYIOLIMX B peakLUU
Bell[eCTB, TeryioBoro 3¢ dekTa peaki[id Ha OCHOBE 3aKOHOB COXPaHEHUsSI MacChl
BeIIeCTB, MPeBpall[eHus] 1 COXpaHeHUs SHePTUH;

cchopMHUPOBAaHHOCTh YMeHUM COOII0/IaTh MpaBU/a M0JIb30BaHUs XUMUUECKOU
MOCYy/Io U JlabopaTOpHbIM 00OpyZOBaHHEM, a TakKXKe IpaBWia oOpalreHus: C
BeII[eCTBAMH B COOTBETCTBUM C WHCTPYKI[USIMH TIO BBLITIOJTHEHHIO J1aOOpaTOPHBIX
XUMHUECKUX OITbITOB;

chOpMUPOBAaHHOCTh YMEHWM IJIaHUPOBaTh U  BBITIOJNHATh XAMHAUYECKUH
9KCTepUMeHT (pas3/io’keHre TepOKCH/a BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa,
oripefie/ieHe CpeJbl pacTBOPOB BeIeCTB C TIOMOIIbIO  YHUBEpPCAIbHOTO
WHAWKATOpPa, B/IMsSHUE pPa3/IMUHbIX (PAKTOPOB Ha CKOPOCTb XUMHUUECKOU peakilvy,
peakiui HMOHHOro oOMeHa, KaueCTBeHHbIe peaklMM Ha Cy/bdaT-, KapOboHaT- U
XJIOpUJ-aHUOHBI, Ha KaTUOH aMMOHWUS, pellleHhe SKCIIepUMeHTa/TbHBbIX 3ajau 10
TeMaM «MeTa/uibl» U «HemeTa/ulbl») B COOTBETCTBHH C TpPaBUIAMH TEXHUKH
6e3oracHocTy TIpu obOpallleHrH C BelljeCTBaMH 1 labopaTOpHBIM 000pyI0OBaHUEM,
TIpe/ICTaB/SATh pe3yabTaThl XUMHUECKOTO JKCliepuMeHTa B (opMe 3alucH
ypaBHEHUM COOTBETCTBYIOLIMX peakli U (OpMy/IMpOBaTh BBIBOZbI Ha OCHOBE
9TUX Pe3y/bTaTOB;

chOpMHUPOBAaHHOCTb YMEHWM KPUTUUYECKH aHa/JIM3UPOBaTh XHUMHUUECKYHO
vHbOpMaI[{Io, TIOJyuyaeMyH) W3 pa3HbIX HCTOUHHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKAaLUU, VIHTepHeT U IpyTrux);



chopMUPOBAaHHOCTh ~ yMeHUW  cOO/MIOfaTh  TpaBua  9KOJIOTHYECKH
1jesiecoo0pa3HoOro ToBefleHUsI B OBITY W TPY/OBOM JeSITeTbHOCTA B LIEJSX
COXpaHeHMUs] CBOETrO 3/10POBbSl M OKpPYJKarollled TMPUPOJHOM CpeJbl, 0CO3HABaTh
OMaCHOCThb BO3/IeMCTBUS Ha >KUBbIE OPraHU3MBbI OTpe/ie/IEHHbIX BellleCTB, TIOHUMast
cMmbIc/T Tokasaresisi TI[IK, MOSCHATR Ha IIpUMEpPax CIOCOObI yYMEHBIIEHUS H
TpeIoTBpalleHus1 UX BPeJHOT0 BO3/JeHCTBYS Ha OPraHr3M Ue/l0BeKa;

JUIsT 00yYaroIuXCcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: YMeHUe
NIPUMEHATb 3HaHUsI 00 OCHOBHBIX JOCTYIHBIX METO/[aX II03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

[/l CJIeNbIX U C/1aboBUAAIMX 00yuaroluXcs: yYMeHHe HCII0/Ib30BaTh
pesibeHO-TOUeUHYI0 crucTeMy ob6o3HaueHuit JI. Bpaiiis A1s 3aricyd XMMHUECKUX

dbopmy.



TEMATHUYECKOE IVTAHUPOBAHUE

10 KV/TIACC
Ko/muecTBo yacos JJ/IeKTPOHHBbIe
HaumeHoBaHMe pa3jiesioB U TeM (uudpossbie)
Ne n/nn KontposibHbie | IIpakTHyeckue
NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE
paboThI paboTbI
pecypchl
Pa3pgen 1. TeopeTnueckue 0CHOBbI OPraHMYeCKOH XMMHHU
[TpeameT opraHuueckoii XxuMuu. Teopus
peA P P bubmoTeka LIOK
1.1 CTPOEHUsI OPraHUYeCKUX COeJUHeHUN A. 3
https://myschool.edu.ru/
M. Bytneposa
Ntoro no paspeny 3
Paszpen 2. YriieBoaopo/bl
bubmoteka LJOK
2.1 IIpenenbHbIe yrieBOAOPOALI — ajKaHbI 2 hits://myschool.eduru/
59 HerpeziesibHble yriieBOAOPO/BL: alIKeHb], 6 1 Bbubmoteka LIOK
’ a/IKaJJueHbl, aJIKUHbI https://myschool.edu.ru/
bubmoTeka LJOK
2.3 A 2
POMATHIECKHE YI/IEBOROPOAPR! https://myschool.edu.ru/
24 [IpypoaHbIe UCTOYHUKU YI1€BOL0POOB U 3 1 bubmoteka LIOK
' 1X repepaboTka https://myschool.edu.ru/
Wroro mno paszeny 13
Paspen 3. Kuciopojacojep:xaijue opraHuyeckye coeuHeHHs
bubmoreka IIOK
3.1 C . D
TMPTBL. Foeron 3 https://myschool.edu.ru/
3.2 Anbperuzibl. KapboHOBbIE KUC/IOTHI. 7 1 bubmiorteka LJOK




CnoxxHble 3¢upbl

https://myschool.edu.ru/

bubmioTteka LJOK

3.3 Y TIeBoz! 3 https://myschool.edu.ru/
Utoro nio pasgeny 13
Pa3pgen 4. A3oTcojepiKainye OpraHudeckKuie coefuHeHus!

4.1 AmuHbI. AMUHOKUC/IOTBL. benku 3 E?f;;i:}iﬁogﬁ I;Lm/
Wtoro no pa3peny 3
Pa3pgen 5. BoicOKOMoOJ1eKy/IsIpHbIE COe{UHEeHUs

5.1 [Tnactmaccel. Kayuyku. BosokHa 2 ng;;ﬁ:jéﬁoﬁi I;u‘m/
Nroro no pa3speny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KJIACC

KonnuecTBo uacoB JJIeKTPOHHbIEe
HaumeHoBaHue pa3jeioB U TeM (udpossbie)
Ne n/nn KonTposbHbie | IIpakTHueckue
NporpamMmMsbI Bcero oOpa3oBaTe/bHbIE
paboTbI paboThI
pecypchl
Pa3pen 1. Teoperuueckue 0CHOBBI XMMHMHU
Crtpoenue aToMoB. [lepuorueckuii 3aKOH
bubmioTeka LIOK
1.1 u [Tepuorueckasi cCUCTeMa XUMUUeCKUX 3
https://myschool.edu.ru/
anemenToB /1. 1. MeHzeneeBa
12 CrpoeHue BetiecTBa. MHoroobpaswue 4 bubmmoreka IIOK
' BeleCTB https://myschool.edu.ru/
1.3 XUMHYeCKue peakliuu 6 1 1 Bubmiorexa OK
https://myschool.edu.ru/
bubmioTeka IIOK
Uroro nio pa3zge 1
TOTO 1O pasaeny 3 https://myschool.edu.ru/
Paspen 2. Heoprannueckas XumMus
2.1 MeTtasibl 6 1 Bubmmorexa TIOK
https://myschool.edu.ru/
2.2 Hemetannbi 9 1 1 Bubmaorexa OK
https://myschool.edu.ru/
53 CB$I3b HEOPraHUYeCKUX U OPraHuYeCcKux 9 bubmmoreka IIOK
' BeLLIeCTB https://myschool.edu.rw/
bubmioreka [IOK
Utoro no pasgen 17
PASAENY https://myschool.edu.ru/
Pa3pgen 3. Xumus M )XU3Hb
3.1 XUMUS U )KU3Hb 4 1 Bubmmorexa TIOK

https://myschool.edu.ru/




Wroro nio pasgeny

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34







ITIOYPOYHOE IVIAHNPOBAHUE

10 KV/TIACC
KoinuyecTrBo yacoB
No Mara J/eKTpoHHbIe IU(poBbIe
Tema ypoka Kontposbabie | ITIpakTuueckue
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE PeCypChI
padoThI padoThI
[TpesmMeT opraHnyecKou bubnuoreka LIOK
1 XUMHH, €€ BOSHUKHOBEHUE, 1 https://lesson.edu.ru/lesson/a9f3d191-
pa3BUTHe U 3HaUeHHe Sele-4e24-ac02-efb16fa49f6a
Teopus cTpoeHus
. bubmoteka LIOK
OpraHUYeCcKUx COeJUHEeHUU A.
2 M. EVIenoBa. ed OCHOBHLLE 1 https://lesson.edu.ru/lesson/c935a58c-
+ PYTIEpoBa, ab0e-4¢59-9dcf-20517ae4b52e
TMOJIOXKEHUS
[IpencraBnenuve o
KJ/TaCCU(PUKAL[X OpraHhYeCcKuX
bubmioreka LIOK
BeljectB. HomeHknaTypa
3 (cucTemaTHueckas) 1 https://lesson.edu.ru/lesson/726ee099-
VCTEMATHAECRT) B e1a9-410f-b8be-b4cb589aead1
TPUBHAJIbHbIE HA3BaHUS
OpraHMYeCcKUX BelecTB
. bubnuoreka LIOK
AJIKaHBI: COCTaB U CTPOeHHUe,
4 OMONOMHUECKL DsL 1 https://lesson.edu.ru/lesson/258ddc06-
PAR ec23-473c-b3d7-ed82fcaddd02
. bubmoteka LIOK
MertaH u 3TaH — TIPOCTenIIre
5 HDeICTABHTEMI AIKAHOB 1 https://lesson.edu.ru/lesson/9641927f-
ped bbc8-44b9-b3ea-81a2be75¢47a
. bubmioreka LIOK
AJIKeHBbI: COCTaB U CTPOEHHUeE,
6 CEOMCTBA 1 https://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399




OTUJIeH U NPOIuJjieH —

bubmoreka IIOK

ra3 U NornyTHbIe HeTSIHbIE
rasbl, He)Tb U MIPOAYKTHI eé

7 NIpOCTeMIlIre TIpesCTaBuTeNn https://lesson.edu.ru/lesson/05ab5925-
A/IKEHOB baB8e-499e-840b-70b5e8db71ae
[TpakTrueckast pabora Ne 1. bubmuoreka LIOK

8 «ITonyuyenvie stueHa u https://lesson.edu.ru/lesson/53cd2379-
V3yyeHue ero CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Ankaguensl. byraguen-1,3 u
Memﬁ6 Ta,quezl-i@ bubmoreka [IOK

9 - y o https://lesson.edu.ru/lesson/6df23393-

O/yHEHHUE CHHTETUHECKOTO 6£08-4b9f-ae01-a983b95b854a
KayuyKa U pe3uHbI
AJIKVHBI: COCTaB U
0COOEHHOCTH CTPOEHHUH, bubmoreka [IOK

10 rOMOJIOTUYEeCKUN psif,. https://lesson.edu.ru/lesson/05c9a929-
AueTuneH — npocTeninn 6741-4d7c-84b5-009a92468356
TIpe/ICTaBUTE/Tb aTKUHOB

bubnuoreka IIOK
BbruncieHusi o ypaBHeHUIO
11 . https://lesson.edu.ru/lesson/7dada027-
XMMHIHECKOM peaKiyn 8448-418f-b416-fbaledd4ab6d
bubmoteka LIOK
ApeHbl: 6eH30/1 ¥ TOMYOJL.
12 T https://lesson.edu.ru/lesson/05c9a929-
OKCHHHOCTb apeHOB 6741-4d7c-84b5-009a92468356
I'ereTuuecKas CBA3b
FACEONODONOR bubnuoreka LIOK

13 y P ’ https://lesson.edu.ru/lesson/6c919641-
TMPUHAANIEKATX K pa3TIHEIM 7956-4130-b1fd-c7e71db395d7
KJ1accam
IIpuponHbie UICTOUHUKU

rp el;oﬂo 0JI0B: TIPUPOIHBIA Brbmiorexa [TOK
14 YITIEBOAOPOAOB: HIPUPOZ https://lesson.edu.ru/lesson/99557a5e-

2221-43e0-97b8-983de535c44d




niepepaboTKU

[TpupoaHbIe UCTOUHUKU
yIJIeBO/I0PO/IOB: TPUPOAHbIN

bubmoTeka LIOK

15 ras U romnyTHble He(TsHbIE https://lesson.edu.ru/lesson/99557a5e-
rasbl, He)Th U MPOJYKThI eé 2221-43e0-97b8-983de535c44d
repepabOTKH

bubmiorteka LIOK
KontponbHast pabora no

16 Viren o https://lesson.edu.ru/lesson/6abf1680-
paszeny «YT1eBoJ0pOAbI» 4eb5-46f2-8ea5-44d63cccf518
[IpenenbHbIe OHOATOMHbBIE Bu6bmoreka IIOK

17 CIIUPTHI: METAHOJI U 3TaHOJL. https://lesson.edu.ru/lesson/5439c18b-
BopopopHas cBsi3b 7440-4b6f-bf84-c04fa471694f

) bubmoteka LIOK
MHoOroaToOMHbIe CITAPTHI:
18 S — https://lesson.edu.ru/lesson/461aa9c8-
Hep COef-4827-a8e5-d12a0bedc826
@®eHoJI: CTpOEHUE MOJIEKY/IbI, BubauoTteka ]_[OK

19 ¢du3ruecKre U XuMu4eckKue https://lesson.edu.ru/lesson/649883b8-
CBOMCTBA, TPUMEHEHHE 7c¢5f-4f16-896e-10a2278b08f1
A ] bubmoreka IIOK

nbAeruzbl: hopManbaerus u
20 AT LI, ALETOH https://lesson.edu.ru/lesson/8664b319-
HETAIRACTIA. A 0ba3-4945-b076-cb7ae5858b90
OJHOOCHOBHBIE Tpe/ie/bHbIe bubmoTeka LIOK

21 KapOOHOBBIE KHC/IOTHI: https://lesson.edu.ru/lesson/b4feaa04-
MypaBbUHas U YKCYyCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckast pabora Ne 2. bubmioreka LJOK

22 «CBolCTBa pacTBOpa yKCyCHOM https://lesson.edu.ru/lesson/9834d408-
KUCJIOTBI» 386d-444a-8de3-7efba8b98cdb

bu6 OK
23 Mbuia Kak COJTH BBICIIIMX nomorexa Ll

https://lesson.edu.ru/lesson/75957f70-




KapOOHOBBIX KUCJIOT, UX
MoloLLee JeNCTBre

50f4-4910-b706-ac2d1b0f4c26

CreapuHOBast U O/1IeMHOBast

bubmoTeka LIOK

24 KHWCJIOTHI, KaK MpeJiCTaBUTeNN https://lesson.edu.ru/lesson/71ac43f2-
BBICIIIX KapOOHOBBLIX KHCJIOT a0d4-4945-a0eb-1e59cd5f4d9f
CnoyxHble 3¢UpbI Kak

bubmoreka LIOK
TIPOM3BO/JHBIe KAPOOHOBBIX

25 I https://lesson.edu.ru/lesson/71ac43f2-
KUCIOT. & HAPOIIHS CHIONRIX a0d4-4945-a0eb-1e59cd5f4d9f
3¢upoB

bubmuoreka IIOK
JKupblL: THIPOIN3, https://lesson.edu.ru/lesson/71ac43f2-
26 TipUMeHeHue, OrosIoruuecKast a0d4-4945-a0eb-1e59cd5{4d9f
pOJIb XKHUPOB https://lesson.edu.ru/lesson/75957f70-
50f4-4910-b706-ac2d1b0f4c26
YrieBoibl: COCTaB,
N bubmuoreka IIOK
K/accuukanys. BaxkHeiive
27 o I —— https://lesson.edu.ru/lesson/709ce43a-
PEACTABUTEH: TIOKO3, deb6-4281-963b-01d2e212d4d0
¢dbpyKTO3a, caxapo3a
bubmoreka [IOK
Kpaxmain u nesironosa Kak
28 N — https://lesson.edu.ru/lesson/690fbb76-
PHPOA P £94a-4£77-bbbe-3d3ae748f716
KonTponbHas paboTa 1o
bubmioteka LIOK
pasgeny

29 KUCI0DOLCONEDKALLLE https://lesson.edu.ru/lesson/66a7bd94-
«AHCTIOPOACOAEPXATIH 2bc5-dec7-b7c7-£893919d25a
OpraHhvyecKre CoeJUHeHUs»

bubmioreka LJOK

30 AMUHBI: MeTU/IaMUH U aHWIUH https://lesson.edu.ru/lesson/0c608a59-

4¢69-4481-839e-9205f201b73e

31 AMUHOKHCIOTBI KaK bubmoreka LIOK




amboTepHbIe OpraHruecKue
COeIMHEHUs], UX
Ouosoruyeckoe 3HaueHue.

https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

[Tenmuppl
Benku Kak npupojHblie
PHPOA bubnuoreka IIOK
32 BbICOKOMOJIEKYJISIPDHbIe 1
https://myschool.edu.ru/
COoelMHEeHUSs
OCHOBHbIe OHATHS XUMHUU bubnuoreka LIOK
33 BbICOKOMOJIEKYJISIPHBIX 1 https://lesson.edu.ru/lesson/45b81dac-
CcoeIMHEeHUM acba-440e-99e3-14c3ba78050a
OCHOBHBIE METO/IbI CUHTE3a
bubmoteka LIOK
BbICOKOMOJIEKYJISIPHBIX
34 . 1 https://lesson.edu.ru/lesson/45b81dac-
COBAMREHIH. L LIACTMACCR], acba-440e-99e3-14c3ba78050a
KayuyKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




11 KJIACC

KosmmuecTBO yacoB

No Jara J/1eKTpoHHbIe H(POBbHIE
Tema ypoka Kontposbhbie | ITIpakTuueckue
n/n Bcero u3yueHus | obOpa3oBaTe/IbHbIE PeCypPChI
padoThI padoThI
XYWMUUECKUM 3/1IeMeHT. ATOM. bubmoreka IIOK
OneKTpoHHasi KOHPUTryparus 1 https://lesson.edu.ru/lesson/20b1df2e-
aToMOB 6ce4-435b-b6dc-5155d30a45fa
[TeproanuecKuii 3aKOH 1
ITepuoanueckas cucrema
bubmioTeka LIOK
XUMHUYeCKUX 371eMeHToB /1. M.
Metesieera B C 1 https://lesson.edu.ru/lesson/e7d48881-
HACJICERA, X CBI3D 055d-49da-a49c-7375¢3d033e9
COBPEMEHHOU Teopuen
CTPOEHHUS aTOMOB
3aKOHOMEpPHOCTH U3MeHEeHUs
CBOMCTB XMMHUYECKUX
3/IeMEHTOB U UX COeZIMHeHU
bubmoreka LIOK
T10 TPyNraM U Mepuoam.
HAUEHIe HEDHOLIIECKOIO 1 https://lesson.edu.ru/lesson/e7d48881-
PHOA 055d-49da-a49c-7375¢3d033e9
3aKOHA U CUCTeMbl XUMUYECKHUX
snemeHToB [I.1. MeHnzieneeBa B
Pa3BUTUM HAYKU
CtpoeHue BeljecTBa. bubmmoreka LIOK
XuMuruecKasl CBsi3b, €€ BU/IbI; https://lesson.edu.ru/lesson/2859ec02-
MeXaHU3Mbl 00pa30BaHUS 1 8ecd-4cd8-8531-edad962608fb
KOBaJIEHTHOM CBSI3U. https://lesson.edu.ru/lesson/12bfc348-
BOAOPO,E[H&H CBSI3b 007£-4796-bcda-180fc6b720fe
BasleHTHOCTb. 1 POII




OJIEKTPOOTPULIATE/IbHOCTb.

Crenenn okucieHusi. Bemjectsa

MOJIEKYJISIPHOTO U
HEeMOJIEKY/IIPHOTO CTPOEHUsI

https://resh.edu.ru/subject/lesson/3121/

[ToHaTHe O fUCTIePCHBIX
cuctemax. UcTuHHEBIE U

bubmoteka LIOK

6 KOJIJIOUJHBIE PACTBOPEL. https://lesson.edu.ru/lesson/8ae38be6-
MaccoBas 0714 BelljeCTBa B e06f-4fae-9729-69903109f968
pacTBope
Knaccudukanys u
HOMeHK/IaTypa Bubmoteka IIOK

7 HeopraHuueCcKux CoeIMHeHU. https://lesson.edu.ru/lesson/5e33bc30-
I'eneTnueckas CBs3b 805d-41fe-bf72-860434f45f57 POIII
HeopraHuyeckux BellecTs, https://resh.edu.ru/subject/lesson/4960/
Pa3/IMYHbIX KJIaCCOB
Knaccudukanys XuMuuecknx
peakiivii B HeopraHu4eckou u
OpraHUYecKoW XUMHUM. 3aKOH bubmmoreka LIOK

8 COXpaHeHHs MacChl BellleCTB; https://lesson.edu.ru/lesson/75637222-
3aKOH COXPaHEeHUs U d397-4b1a-810a-cc7bca9e8alc
TpeBpalleHusl SHePryuv Npu
XUMHUYECKUX PeakLysx

bubmuoreka IIOK
CKOpOCTh peakLivH. https://lesson.edu.ru/lesson/fOcb5def-3

9 OO6paTuMbie peakiiu. 07e-4575-89d0-86041b603655
XHUMHYeCcKoe paBHOBecHe https://lesson.edu.ru/lesson/0e41e568-

0a2b-4605-bb92-35d1ab69f9ba

10 [MpakTryeckast pabora Ne 1. Bbubmoteka LIOK

«B/vsgHUe pa3/uyHbIX

https://lesson.edu.ru/lesson/fOcb5def-3




(hakTOpOB Ha CKOPOCTh
XUMHUUYECKOUN peakLiin»

07e-4575-89d0-86041b603655

DJIEKTPOJIATUYECKAS
mucconuanus. [TonsTre o
BO/IOpOZiHOM T0Ka3aTese (pH)

bubmmoreka IIOK
https://lesson.edu.ru/lesson/237cdb54-
2787-4817-8330-6e027b075645

11 pactBopa. Peakijum MOHHOTO https://lesson.edu.ru/lesson/e2b3e2ce-
obmena. I'maponms c781-40be-bb00-fab862636f7e
OpraHUYecKux u https://lesson.edu.ru/lesson/847d1752-
HeOpraHUUeCKHX BeIeCTs 151b-4501-8390-f29649f6c913
Okuc/IuTebHO- Bubmiorexa LIOK

https://lesson.edu.ru/lesson/8f219cef-7
BOCCTaHOBUTE/IbHbIE PeaKL1u.

12 aBa-44d5-b58a-b3d1b2eeb237

[MousiTHe 06 3/1€KTpO/H3e

. https://lesson.edu.ru/lesson/32e5edc9-
pACILTaBOB M PACTBOPOB CO/EH cb82-4f4a-adSe-4f56bc7e1ded
KonTtposnkHast paboTa o bubmmoreka LIOK

13 paszeny «Teopetnyeckue https://lesson.edu.ru/lesson/cc14f97b-
OCHOBBI XUMHU» ada3-4ac9-a123-dadc40973c6f
MeTasibl, UX MOJIOXKEHHE B
[Teprioanueckoii cucteme

bubmmoreka LIOK
XAUMUUeCKUX dyiemeHToB . U.
https://lesson.edu.ru/lesson/a0d5bd16-
14 MeHjeneeBa 1 0COOEHHOCTH
06 683e-4ale-8073-70c604e9c862 PIOIII
CTpOeHUA aTOMO‘BZ' e https://resh.edu.ru/subject/lesson/5814/
(bu3myeckre CBONCTBa
MeTaJlJIOB
Crn1aBbl MeTaJIIOB.
15 OJIEKTPOXUMUUECKUM PS, PO
p . PAA https://resh.edu.ru/subject/lesson/4961/
HarpspKeHUH MeTalJIoB
16 XuMuyeckue CBOMCTBa bubmmoreka LIOK

BayKHEHIIINX MeTa/l/IOB

https://lesson.edu.ru/lesson/e7ff8162-




(HaTpui, Ka/iuu, KaJbLUu,
MarHuM, aJfOMUHUN) U UX

0d4d-40£8-b9f7-422c3e710750

CcoeIMHEeHUM
17 XyMHUUecKre CBOMCTBA XpOMa, PO
MeId U UX COeJUHEeHUI https://resh.edu.ru/subject/lesson/3534/
18 XUMHUYeCcKre CBOMCTBA 1[UHKa, POIII
JKejie3a U UX CoeJJMHeHUu https://resh.edu.ru/subject/lesson/3534/
[MpakTrueckas pabora Ne 2.
" bubmmoreka IIOK
Pewenue
19 KCHEDHMEHTAILHLX 34444 [0 https://lesson.edu.ru/lesson/6545ec44-
P A 34c5-43f6-826b-a648d7d6fef7
Teme «Metasuib»"
HemeTasnbl, UX MO0KeHNE B
[Teproanueckoi cucTeme bubmmoreka LIOK
20 XAMUUECKUX 3yiemeHToB 1. 1. https://lesson.edu.ru/lesson/2390b83e-
MenjeneeBa 1 0COOEHHOCTH a935-4¢96-bd3a-25f26d9¢1139
CTPOEHUsI aTOMOB
®du3rueckue CBOMCTBa
HeMeTaJlJIOB. AJ‘IJ‘IOTpOl‘II/IH BubavoTeka ]_[OK
21 HeMeTasl/IoB (Ha mprMepe https://lesson.edu.ru/lesson/cfb70c37-
KHC/I0pPO/ia, cepkl, ocdopa u 2784-4c66-be05-b0966dffb673
yrJjiepojia)
bubmoreka IIOK
XyMHUUecKue CBOMCTBA https://lesson.edu.ru/lesson/b6086ed4-
22 rajoreHoB, Cepbl U UX e33e-499f-8ce6-eb946e07acde PIIII
COoeIMHEeHUMN https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/2075/
x . bubmoteka LIOK
MMHUUeCKre CBOMCTBA a30Ta,
23 https://lesson.edu.ru/lesson/7d4d7a30-

tdocodpa u ux coeuHEHU

3c8e-4ea9-a5b0-c9cf7c36a42f POIII




https://resh.edu.ru/subject/lesson/5939/

XUuMHUueckKue CBOMCTBa

bubmoteka LIOK
https://lesson.edu.ru/lesson/02e87919-
08b3-4f95-bb96-2b66fee4d526

24 Tepoaa, KpeMHUSA U UX
YHIEpOAa, Up https://lesson.edu.ru/lesson/40740cc9-
COCAMHEHIH 19ea-472¢-ab4f-ade3dad50168 PIIII
https://resh.edu.ru/subject/lesson/5939/
. bubmmoreka IIOK
[IpriMeHeHre Ba)KHEUILIUX
25 HEMETA/UIOR M HX COeMMHEHM https://lesson.edu.ru/lesson/cfb70c37-
i A 2784-4c66-be05-b0966dffb673
O06o00611eHre ¥ CCTeMaTH3aL[s
3HaHWM 10 TeMe «HemeTaribi». Bbubmoreka IIOK
26 Brrurciienus 1o ypaBHeHUSM https://lesson.edu.ru/lesson/029ee9f3-
XUMHUYECKUX pPeakLui 1 6675-4682-9ba8-7fca5cal18277
TePMOXUMUUECKHe PACUETHI
[MpakTryeckast pabora Ne 3.
bubmioreka LIOK
«PellieHue
27 https://lesson.edu.ru/lesson/7c19b0ba-
IKCHIEPUMEHTA/IBHBIX 3a/1at 10 7815-4db3-86f4-d0ac5h740b3b
TeMe "HemeTtanibl'»
bubmoreka IIOK
KoHnTposnsHast paboTa 1o TeMam
28 MeTauibby 1 «HeMeTambl https://lesson.edu.ru/lesson/34e920c7-
« » « »
ann ann £570-45b1-8¢7e-h7989845da49
Heopranuueckue u Bubmiorexa LIOK
https://lesson.edu.ru/lesson/35c2be59-
OopraHuuecKkre KUC/a0ThI.
29 f1c6-46c6-910c-46a0576d6924
Heopranuueckue u
https://lesson.edu.ru/lesson/58903722-
OPTaHIMIECKNE OCHOBAHUA 79bc-4b22-b276-114fab0dd141
30 AmMdoTepHbie HeopraHuJecKre bubnmoreka LIOK

W OpraHrM4yeckKre coe/iMHeHMNs .

https://lesson.edu.ru/lesson/46b429e4-




I'eHeTnueckas CBSI3b
HeopraHuyeckux 1
OpraHuyYecKux BellecTB

931c-43fb-a2ba-be9eObbeddef
https://lesson.edu.ru/lesson/c6c5af9a-9
645-4604-9834-59151d566a61

Pojib XuMH# B 00ecrieueHnu

9K0JIOTUYECKOM,
. N bubmoteka LIOK
31 SHepPreTUYeCKON U MUIEBOMN 1
https://m.edso0.ru/863d668c
6e30macHOCTH, pa3BUTHH
MeULHbI
[TpeacraBneHust 06 00X bubmmoreka LIOK
39 HayUHbIX IIPUHIUNIAX 1 https://lesson.edu.ru/lesson/f5999557-
TPOMBILLIEHHOT'0 TTO/TyYeHUs 18c8-4853-83a0-588bf830407a POIII
Ba)KHEMIIINX BelljeCTB https://resh.edu.ru/subject/lesson/3514/
bubmuoreka IIOK
33 UesioBek B Mype BellleCTB U 1 https://lesson.edu.ru/lesson/acd826c¢f-
MaTepuasioB ba2d-49db-b216-ef7c26a84728 POIII
https://resh.edu.ru/subject/lesson/3504/
bub6 OK
34 XUMUS U 300POBbE YesioBeKa 1 nomoreka I _
https://resh.edu.ru/subject/lesson/5452/
OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

» Xumus, 10 kacc/ EpemuH B.B., Ky3ssmenko H.E., Tepenun B.1., [Ipo3nos
A.A., Jlynun B.B.; mox pepaknueii JlyarHa B.B., O611jecTBoO ¢ orpaHuueHHON
OTBeTCTBeHHOCThIO «/[IPODAx»; AKiioHepHOe 0011jecTBO «V37aTebCTBO
«[Ipocserenue»

» Xumus, 11 knacc/ EpemuH B.B., Ky3ssmenko H.E., Ipo3gos A.A., Jlynuu B.B.;
o/ pefakuyeii JlyauHa B.B., O611iecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTBHIO

«IPODA»; AkimoHepHoe o61iecTBo «M3marenbcTBo «IIpocBerieHe»

METOJUYECKUE MATEPUAJIbBI IJI1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust MeTtoauueckoe 1ocobre — 6a30BbIi
ypoBeHb» - M.: [Ipoda 2022 rog,.

2. O.C.I'abpuensH, N.I".OcTtpoymoB, «Obi1jasi XUMHs B TeCTaX, 3afiauax,
ynpaxHeHusix. 11 knace» — M.: Ipoda, 2023 roa.

3. O.C.I'abpuensiH, I1.H.Bepe3kuH, A.A.Y1iakoBa «Xumus 11 knacc:
KoHTpoJibHbIe ¥ TPOBepOUHbIe paboThl K yueOHUKY». — M.: lIpoda, 2021 T.
4. O.C.I'abpuesnsn, I'.I".JIpicoBa, A.I".BBegeHckas «Xumus 11 kmacc:
HacronbHas KHura Ajs yuuresis». Yacte 1 — M.: lIpoda, 2019 roa,.

5. O.C.I'abpuensH, I'.I".JIeicoBa, A.I'.BBeeHckas «Xumus 11 Knacc:

HacronbHas kHaura gjs yudresisi». Hacts 2 — M.: [Ipoda, 2022 rog,.



6. O.C.I'abpuensH, I1.B.Pemieto, N.I'.OcTpoymoBa «3ajauu 1o XUMHUH U
criocobbl ux pertieHus» - M.: «Ipoda», 2021roz.

7. B.I'. denucoBa «Xumus 11 Kiacc moypouHble 1iaHbl 110 yuebHUKY
O.C.I'abpuensHa, I'.I".JIsicoBoii» - Bosrorpag» Yuurens 2018rog,.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 Knacc», - M.:
JK3aMmeH, 2019r.

9. 9. O.C.I'abpuensiH, 1.I".ocTpoymMOB « XUMHUECKUI SKCIIEPUMEHT B I11Kosie 11

Ksacc»; - M.: Ipoda. — 2019 rog. _

IINP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
NHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» ¥ cauT AJis yuurtessi «51 Uy Ha ypok
XUMUMN»

http://him.1september.ru Envnas konnekuus LIOP: I1peameTHast Ko/iieKUys
«XUMUA»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHbIE
SKCIiepuMeHThI: xumust. Kosnekuus Poccutickoro obiieobpa3oBaTesibHOTO
ropTasa

http://experiment.edu.ru AJIXUMUK: caitr JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast onMMnuaza KOIbHUKOB 110 XUMUU



http://chem.rusolymp.ru Opranviueckasi XuMusi: 37IeKTPOHHbBIN YueOHUK 1715
CcpeJiHeu IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMUH: 3/IEKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpbITBIA KO/IeK: XUMUS

https://urok.apkpro.ru/ bubnuoreka 1udpoBoro o6pa3oBare/ibHOI0 KOHTEeHTA
https://resh.edu.ru/office/user/teacher Poccuiickas 37meKTpoHHasl 111KoJ1a
http://www.chemistry.ru ZIucTaHijuoHHasi 0JTMMITMaZa M0 XUMUU:

TeJIeKOMMYHHKALIMOHHBIM 00pa30BaTe/IbHbBINA ITPOEKT
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