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INOSACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1O XWUMHM Ha YypOBHe cpeaHero obijero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dDezpepambHOro 3akKoHa OT 29.12.2012 Ne 273-®3 «006
obpazoBanuu B Poccuiickoii @ezepaiiui», TpeboBaHUl K pe3yibTaTaM OCBOEHMS
denepanbHON 00pa3oBaTe/IbHOM TMpOrpaMMbl CpefHero o0ijero o6pa3oBaHUs
(®OIT COO), mnpeacraBneHHbix B desepasbHOM  TOCYJapCTBEHHOM
obpa3oBarenbHOM cTaHzapre COO, c¢ yuérom KoHienimu TmpernojaBaHus
yuebHOrO TipeiMeTa «XHUMUsi» B 00pa3oBaTe/lbHBIX OpraHusaiusx Poccuiickoi
denepaliiy, peanu3ylIIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOTpaMMbl, U
OCHOBHBIX TIONOKeHUW «CTpaTerud pa3BUTUS BOCIUTaHUs B Poccuiickou
®egepaumu Ha nepuof a0 2025 roga» (Pacnopsbkenuve IlpaBuTenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBYy 1OAX0/I0B K pa3paboTKe IMporpaMMbl 10 XUMHH, K OIpeje/eHUI0
o011ieit crpaTeruy 00yueHuUsl, BOCIIMTAHUS W PA3BUTUS 00YUarOI[UXCS CpeACTBaMU
yuebHoro npeameta «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YpOBHe COCTaBUJIU
KoHLernTyanbHble mnonoxkeHuss ®I'OC COO o B3aumoo0ycC/IOB/IEHHOCTH Liefiel,
coJiep)KaHusi, pe3ynbTaToB oOyueHHsT W TpeOOBaHW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, roTyuyaeMoe BbIITyCKHUKaMH
o61ieobpa3oBaTe/ibHOM  OpraHM3allvd, SIB/ISeTCS HEeOThbeM/IeMOM UacThi0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalloM peaju3aluv  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/IHOUEBbIX IIeHHOCTeM, MPHUCYIUX
L|eJIOCTHOM CHUCTeMe XUMHUUecKoro o6pa3oBaHus. OTU 1[€eHHOCTHM KacaroTcs
TI03HAHMS 3aKOHOB MPHUPO/BI, (HOPMUPOBAHHUS MHUPOBO33peHHs U 00ITel KyIbTyphbl
Yye/iOBeKa, a TakKKe 9KOJOrHUYecKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3[JOPOBBI0O U TIPUPOJHOUW cpeZie. Peanu3yeTcsi xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiilero oOpa3oBaHusl CpeJCTBaMU yueOHOro
npeaMera «XHMHUs», COJep)KaHWe U IIOCTPOeHHWe KOTOPOro OIpejesieHbl B
rporpaMme MO0 XMMHUU C YY€TOM CIelU(PUKA HayKd XUMHH, €€ 3HaueHus B
MO3HAHUM TIPUPOZBI M B MaTepualbHON >KU3HU 00IlecTBa, a TakKXe C yUETOM
o0ImMx 1eseli U TIPUHLIMIIOB, XapaKTepU3YIOLIUX COBPEMEHHOe COCTOsTHUE
cucteMbl cpefiHero obirero obpa3oBanusi B Poccuiickoit depepariyu.

XuMUSI KaK 2JIEMEHT CUCTeMbI eCTeCTBEeHHBIX HayK WrpaeT 0Co0yl0 pojib B
COBpeMeHHOM I[MBU/IM3ALMM, B CO3ZIJaHMM HOBOW 0a3bl MaTepHanbHOW KY/bTYPHI.
OHa BHOCUT CBOU BKJaJ, B (hOpPMUPOBaHKe pal[MOHATLHOIO HayYHOTO MBIIIJIEHMUS,
B CO3/laHHe 1[eJIOCTHOTO TIpeZiCTaBeHusi 00 OKpY’KarollleM MHpe Kak O eIUHCTBe
TIPUPO/IbI U YesioBeKa, KOTopoe (opMHpyeTCs B XMMUU Ha OCHOBE TMOHHWMAaHUS
BelLleCTBEHHOI'0 COCTaBa OKPY’KaloOLero MUpa, OCO3HAHUSI B3aUMOCBSI3U MEXIY
CTPOeHHEeM Bell[eCTB, UX CBOMCTBAMHU ¥ BO3MOXXHBIMU 00/1aCTSMU IMPHYMEHEHUs.



TecHO B3auMO/IeliCTBYsl C APYTUMM eCTeCTBeHHbIMU HayKaMW, XWMUS CTaa
HEOTHeMJ/IEMOM YacTbi0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YC/IOBUEM YCIIEIIHOTO
TPyJ@a W >KU3HU KaKJoro ujeHa oOmjectBa. CoBpemMeHHasi XMMHSI KakK Hayka
co3yjiaTe/ibHas, KaK HayKa BbICOKMX TEXHOJIOTMM HarpaB/ieHa Ha pellieHue
r06anbHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHs Ue/IOBeUYeCTBA — ChIPbEBOM,
9HEpPreTHUYeCKOU, MUILeBOM, IKOTOrHUYeCcKOM 6e301MacHOCTH M OXPaHbI 3/10POBbSI.

B cooTtBercTBUM C 0OIMMU 1e/IAIMU W TIPUHIUIIAMH CpeZiHero 00iiero
obpa3oBaHus cofep)kaHre npeamera «Xumus» (10—11 Kmaccel, 6a30BbIN YPOBEHb
M3y4eHs1) OPHeHTUPOBAHO MPEUMYI[eCTBEHHO Ha OOIIeKy/IbTYPHYIO TTOATOTOBKY
oOyyJaroImmxcs, HeoOXOAUMYH0O WM [/ BbIPaOOTKM MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIIEIIHOIO BK/IKUYEHUSI B JKU3Hb COLMyMa, IMPOJOJDKEHHS
o0Opa3oBaHMs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPECTBEHHO C XUMHEH.

CocTap/isAOIMMMA  TIpeaMeTa  «XUMHS»  SBJSIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumus» M «OOillasgs ¥ HeopraHuyeckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM CO/IepP>KaHUsI KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTeMa
3HaHWI TI0 HeOpraHWUeCKOW XUMHH (C BKIFOUEHWEM 3HaHWW U3 00IIel XUMUN) U
OpraHhuYeckou Xxvmuu. @OpMHUpPOBaHME [AHHOM CUCTEeMbl 3HAHWHW TPU W3YUYEeHUU
npegMeTa obecrieurBaeT BO3MOKHOCTb PacCMOTPeHMs] BCEro MHOT0oOpasusi
Bell[eCTB Ha OCHOBe OOIIMX TTOHATHH, 3aKOHOB Y TeOPHi XUMUH.

Crpykrypa cozep>XaHust KypcoB — «OpraHuueckass xumusi» U «OOias u
HeopraHuyeckass XUMmusi» C(opMUpOBaHa B TporpaMme MO0 XUMHM Ha OCHOBE
CUCTEeMHOTO TIOAXOZa K WU3yueHWI0 YyueOHOro wmarTepuana U 00yc/ioBIeHa
UCTOpUYeCKW  O0OOCHOBaHHBIM  pa3BUTHEM  3HAaHMM Ha  OMpeJeéHHbIX
TeOpeTUYeCKUX YPOBHAX. Tak, B Kypce OpraHMYecKOM XHMWUM BelllecTBa
pacCcMaTpUBAIOTCS Ha YPOBHe K/IAaCCUUeCKOW TeOpUM CTPOEeHUs] OpraHu4ecKux
COelMHEeHUW, a TakkKe Ha YPOBHE CTepeOXUMHUECKMX W  3JeKTPOHHBIX
Tpe/icTaB/ieHUd 0 cTpoeHHMU BellecTB. CBeZieHHsI 00 H3yuaeMbIX B Kypce
BeIlleCTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COeJIUHeHW. B Kypce opraHMueckoll XWUMWM TIOJIy4alOT pa3BUTHE
copMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi MepBOHauaIbHbIe
ripe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIaCcCU(PUKALIMOHHBIX TIPHM3HAKaX BeIlecTs,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHS, 0 XMMHUUYECKOU peaKI[vu.

[Ton HOBBIM yr7IOM 3peHHsI B TMpeaMeTre «XWUMHsS» 0a30BOro ypOBHS
pacCMaTpUBaeTCsl M3yueHHbId Ha ypOBHE OCHOBHOTO o0O0iero o0pa3oBaHUs
TeOpeTUYeCcKU maTepuan U (HaKTO/JOTMUYeCKWe CBeJileHHWs O BelllecTBax |
XUMHUECKON peaki[uu. Tak, B UaCcTHOCTH, B Kypce «OOljasi u HeopraHudeckas
XUMHSI» O00YyYaloIUMCsl TIPe/IOCTaB/IsSIeTCs BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TepUOANUeCKOT0 3aKOHa C 00IeTeopeTHYecKUX W MeTO/0JIOTHUeCKUX T03ULUH,



rybke TIOHSATH WCTOpHYECKOe U3MeHeHHWe (YHKIMA I3TOro 3akoHa — OT
o6o01maromeit 10 0ObSACHSIOMIeH 1 TTPOrHO3UPYIOIIIEH.

EnvHas crcreMa 3HaHMM O Ba)KHEHIIIMX BeleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TPUMEHEHUU, a TaKKe O XMMHUECKUX DPeakIUsX, WX CYIL[HOCTA U
3aKOHOMEPHOCTSX TpOTeKaHusi fJoroyHsercs B Kypcax 10 wm 11 kiaccoB
3/IeMeHTaMHM COJ/iep>KaHusl, WMEIIIUMU KyJIbTYPOJOTUUeCKUA | TIPUK/Ia[HOU
XapakTep. OTU 3HAaHUS CIOCOOCTBYIOT TOHHMMAaHHIO B3aWMOCBSI3M XWUMHU C
JPYTUMU HayKaMH, PAacKpbIBAlOT €€ pojb B I103HABAaTEJIbHOM W TIPAKTUUECKOU
JesiTe/IbHOCTU  YeJsIOBeKa, CIOCOOCTBYIOT BOCTIIMTAHUIO YBa)KeHUsI K TIPOIECCY
TBOpYeCTBa B 00/1aCTH TEOPUM U TIPAKTUUECKUX TIPUIOXKEHHWH XUMHH, TIOMOTa0T
BBIITYCKHUKY OpPHUEHTHUPOBATbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npo0sieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYECKH OCMBICMBATh MH(OPMAIMIO U
NIPUMEHATb €€ [ TIOTIOJTHeHWsI 3HaHWM, pelleHus WHTeIeKTya/lbHbIX U
9KCTIepUMeHTa/IbHbIX HCC/e/oBaTe/IbCKUX 3aZiau. B 11e/iom coiep>kaHue yueGHOTO
npegMeTa  «XWUMHSI»  JAHHOTO  YPOBHS  W3yUYeHWs  OpPHUEHTHPOBAaHO  Ha
dbopMrpoBaHre y 00yYarOIUXCsI MHPOBO33PEHUECKON OCHOBBI [jis TIOHUMAaHMS
bunocopckux upgel, TaKMX KakK: MaTepha/jbHOe eJWHCTBO HEOPraHW4yeckoro u
OpPraHUYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM W
CTPOEHHMEM, TI03HABAEMOCTb TIPUPOJHBLIX SBJAEHUM IIyTEM JKCIIEPUMEHTa W
pellleHus] TIPOTHBOPEUMM MeXJy HOBbBIMH (akTaMd U TeOpeTHYeCKHUMH
TIpe/ITIOChITKAMH, OCO3HaHKe POJId XUMHUH B PellleHUH SKOJIOTMUeCcKUx rpobseM, a
Takke 1po0bsieM cOepekeHUs] SHePreTUUeCKUX pPeCypCOoB, ChIpbsl, CO3/IaHHSI HOBBIX
TeXHOJIOTUH Y MaTepHasioB.

B maHe pelleHWsi 3aZiau  BOCIIMTAHHWS, Ppa3BUTHS U COLIMAIW3al[UN
00yuaroluXxcs TMPUHATbIE TPOrPAMMON TI0 XWMHH TIOAXOJbI K OTpe/esIeHHI0
cofiep)KaHusi Y TIOCTPOeHHUsi TipeAiMeTa TpeAyCcMaTpUBalOT (HOpPMUpPOBaHUE
yHUBepCalbHbIX yueOHBbIX [eWCTBUM, WMellIMx 0a30Boe 3HaueHue /st
Pa3UUHBIX BUJOB [IeATeIbHOCTH: pellleHusi Ipo0seM, II0MCKa, aHaiud3a M
06paboTku nHMOpPMAaIMH, HeOOXOJUMBIX /17151 TIPHOOPETeHHS OITbITa MPAKTHUeCKOM
W HCC/e/oBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollleid Ba)KHOe MeCTO B TO3HAHUU
XUMHH.

B mpakTvke mperofaBaHyds XWMHH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpejiHero o01riero obpa3oBaHusi, IIpU OIpeie/IeHUN
coJiep)KaTe/IbHOM XapaKTepUCTUKU 1ie/iell u3yueHHUs: TpefiMeTa HarpaBjieHUeM
TIEePBOCTETNeHHONW 3HAUYMMOCTH TPAZMIIMOHHO TIPU3HAETCS (OPMHpOBaHHE OCHOB
XUMHUeCKON HayKd Kak 006/1acT COBPEMEHHOTO eCTeCTBO3HAaHMS, MPAKTHUeCKOH
JesiTe/IbHOCTA 4esioBeKa M KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOU KyIbTypbl. C
MEeTOIMYECKOM TOUKW 3PEeHHs TaKOW MOAXO[ K OMNpeeseHHI0 Liejied U3yueHUs
TIpeIMeTa SIB/ISIETCS BITO/THE OTIPaB/[aHHBIM.



CoryiacHO JIlaHHOW TOYKe 3peHUs TJIaBHbIMU Lie/iIMU U3yueHUs mpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K1) SABASFOTCS:

e (opMHpOBaHME CUCTEMBI XMMUUECKHX 3HAHUM KaK BaKHeMIlen
COCTaBJ/ISIFOLeN eCTeCTBeHHO-HAyUHOW KapTHMHBI MHpa, B OCHOBE KOTOPOWU
JieXXaT K/oueBble TIOHATUS, (PyHJaMeHTa/lbHble 3aKOHbI U TEOPUM XHMHUH,
OCBOEHUe s3blKa HayKH, YCBOEHHWE W TIOHMMaHWe CYL[HOCTH [OCTYMHBIX
0000111eHMI MUPOBO33PEHUeCKOT0 XapakTepa, O3HaKOMJIeHHe C UCTOpUeid
VX Pa3BUTHS U CTAHOBJIEHUS];

e (dopMUpOBaHKe U pa3BUTHe TIPe/ICTaB/IEHU O HayUHbIX MeTO/IaX MO3HaHUS
BeIIeCTB M XUMHUECKUX peakiuii, HeoOXOAUMBIX i MpruobpeTeHuUs
yMeHUN OpHeHTHPOBAaThCSI B MHDE BeIlleCTB U XUMHYECKUX SIBJIeHUM,
MMEOIIUX MeCTO B TIPUPO/ie, B IPAaKTUUECKOU U NTOBCeIHEBHOM >KWU3HU;

e pa3BUTHe YMeHHM U CrIoCcOOO0B ZiesITe/TbHOCTH, CBA3aHHBIX C HaOMOfeHreM
U 00BbsiCHEHHMeM XWMUUYEeCKOTO 3JKCIepuMeHTa, COO/IofieHreM TIpaBuiI
6e3omacHoro obpaiijeHus C Bell[eCTBaMU.

Hapsiny c aTuMm, copepykaTe/ibHasi XapaKTePUCTHKA Liejieill U 3a/lau U3yueHust
rpeiMeTa B IIporpaMme o XMMHUW YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU TIPUOPUTETAaMU B CHCTeMe cpefiHero obiero obpa3oBaHus. CerojHsi B
npernofiaBaHU  XUMUM B Oosbllield  cTerleHW  OTAAETCs  TIpeJIiouTeHue
MPAaKTUYeCKOW KOMIIOHEHTe CoJiep>KaHusi O00ydeHHs, OpPHUEHTUPOBAHHOW Ha
TIO/ITOTOBKY BBIMTYCKHHKA 0011je00pa30BaTe/IbHOM OpraHu3aliid, B/aelolero He
HabopoM 3HaHWM, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb crocobamMu U
YMEeHUSIMA aKTHBHOT'O TOJyUYeHUs] 3HAaHUM W TPHUMEHeHUs] UX B peasibHOM KU3HU
JJ1sl pellieHus TPaKTUUeCKUX 3azau.

B cBsi3u € 3TUM TIpU U3yuyeHUM TIpeiMeTa «XUMUS» [IOMUHHUpPYHOIIlee
3HaueHHe MPUOOpeTaroT TaKue 1|e/d U 3a[jauu, Kak:

ajianTaiusi 00yJaroIuxcsi K yC/IOBUSIM JUHAMUUHO Pa3BHBAIOLLEroCs MUPa,
dbopMrpOBaHHWe  UHTE/NIEKTyaJbHO  pasBUTOM  JIMYHOCTHM, TOTOBOM K
camo0bpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATETHLHOMY TPHUHSTHIO TPaMOTHBIX
pellleHWd B KOHKPETHBIX >KU3HEHHBIX CUTYaLUsIX, CBSA3aHHBIX C BeleCTBaMU U UX
TIpUMeHeHHeM;

dopmupoBaHre 'y 0OyvyarOIIMXCS K/IHOUEBBIX HABBIKOB  (K/TFOUEBBIX
KOMITeTeHLIU), HMMEIIIUX YHUBepcajbHOe 3HaueHue /[ pPas3/MuHbIX BHU/OB
JesITeNTIbHOCTH: pelleHus MpobJsieM, MoMcKa, aHaimm3a U 06paboTku MH(OopMaIiy,
HeOOXOAUMBIX JJii TMpUOOpeTeHHs OIbITa [eATebHOCTH, KOTOpas 3aHHWMaeT
Ba)XHOE MeCTO B [I03HAaHWUM XWMHH, a TaKxKe [l OLEHKA C TIO3ULUM
9KO0JIOTHUEeCKOW 0e301acHOCTA XapakKTepa BMSHUS BeIeCTB U XUMHYECKUX
TIPOLIECCOB HAa OpraHW3M ue/ioBeKa v TIPUPOAHYIO Cpefy;



pa3BUTHe TMO3HaBaTe/lbHbIX UHTEPeCOB, WHTEe/VIEKTYa/lIbHbIX M TBOPUECKUX
CTI0COOHOCTeN 00yUaroImMXCsI: CITOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBBIE
3HaHUS TI0 XUMHUM B COOTBETCTBUU C >KU3HEHHBIMU MOTPEOHOCTSIMM, MCTI0/Ib30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH /I OMCKA U aHa/M3a y4eOHOU U
Hay4HO-TIOMY/ISIPHOM MH(OPMal[My XUMUUECKOTO CO/IeP>KaHuUS;

dbopMrpoBaHe 1 pa3BUTHe Y 00yUarol[UXCsl aCCOLMAaTUBHOTO U JIOTUUECKOTO
MBIIILJIeHYs1, HaO/Tr0iaTe/TbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOJWMbI, B YaCTHOCTH, TIPH TJIAHUPOBAHWM U TIPOBEEHUNA XUMHUUYECKOTO
9KCIIePUMEHTa;

BOCTIUTaHWe Y oOyuvarommxcs yOeXJEHHOCTM B  T'yMaHHCTHUeCKOMU
HarpaB/IeHHOCTU XWMWHM, €€ Ba)KHOM pOMM B pellleHHd T/100ambHBIX TIpobsieM
palMOHaILHOTO MPUPOJ0NOJIb30BaHMUS, MOMOJHEHUS] SHEPreTUYeCKUX PeCcypCcoB U
COXpaHeHHUs TPUPOJHOTO0 PABHOBECHs, OCO3HAHUS HeOOXOAUMOCTH OepeKHOTro
OTHOILIEHUSI K TIPUPOJe U CBOEMY 37I0POBbIO, a TaKxKe IIPUOOpeTeHUsi OIlbITa
WCTI0/Ib30BaHUsI TIOJyUeHHbIX 3HAHUW [IJI1 TIPUHSTUS TPAMOTHBIX pellleHuid B
CUTYaLUSIX, CBSI3aHHBIX C XMMUYEeCKUMHU SIBJIEHUSIMM.

B yuebHOM maHe cpegHero o01miero oOpa3oBaHUs TPeAMET «XHUMHSI»
6a30BOro ypoBHsSI BXOAUT B COCTaB TpeiMeTHON 00macTu «EcTecTBeHHO-HayuHbIe
TIpeIMeThbI».

OO011jee YKC/I0 YaCoB, OTBeAEHHBIX /11 U3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpegHero obirero obpa3oBaHus, coctabsisieT 68 yacos: B 10 knacce — 34 vaca (1
yac B Hefient0), B 11 knacce — 34 yaca (1 4yac B HeZie/nto).

CO/JIEP)KAHUE OBYUYEHUSA
10 KV/TACC
OPI'AHUYECKAS XUMUSA

TeopeTuyeckue 0CHOBbI OPraHMUeCKON XMMHHU

[IpegMeT opraHUuUeCcKOW XWUMUU: eé BOSHUKHOBEHHE, pa3BUTUE U 3HaueHue B
MOJTyUeHUU HOBBIX BeIleCTB W MaTepuasioB. Teopusi CTPOEHUsI OpPraHUu4ecKUX
coenuHenuii A. M. ByTnepoBa, eé 0ocHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OpraHuyeckux BellecTB. ['omosiorus, u30Mepusi. XuUMHYecKas CBsi3b B
OpraHhuYeCKUX COeIMHeHUSIX — OJJMHAapHbIe U KpaTHbIe CBSI3U.

[IpeacTaBieHne 0 KiacCU(pUKAL[MKM OpraHAueckux BeljecTB. HoMeHKaTypa
OpraHMYecKux COoeJWHeHWU (crucTeMaTUyecKas) W TpUBUA/JbHble Ha3BaHUS
Ba)KHEMIIMX Mpe/JCTaBUTeIel KJaCCOB OPraHUueCKUX BeleCTB.

OKCcrepuMeHTa/lbHble MeTOZlbl M3Yy4UeHHs BellleCTB U HUX [peBpallleHUi:
O3HaKOMJIeHHe C oOpa3ljaMH OpraHWYeCcKHX BeIIeCTB W MaTephajaMd Ha HX
OCHOBe, MO/ieIMPOBaHMe MOJIeKY/Jl OpPraHUYeCKHWX BeIeCcTB, HabO/o/eHue |
OMUCaHUe JeMOHCTPALMOHHBIX OIBITOB IO MPEeBPALLeHUI0 OPraHUYeCKHX BelleCTB
TIpY HarpeBaHuu (Ti71aB/ieHUe, 00yTIMBaHNe U TOPeHUe).



YriaeBogopoasl

AJKaHbl: COCTaB W CTPOEHWE, TOMOJIOTUYeCKUW psii. MeTaH U 3TaH —
MpPOCTeHIIe TMpeJCTaBUTe/M a/IKaHOB: (U3WUYecKhe Y XHMUUeCKHe CBOKCTBA
(peakuuM 3amellleHUss W TOPeHMs), HaxOXK[eHWe B IIpUpoJe, IOoJIyYyeHHe U
TipUMeHeHue.

AJIKeHbI: COCTaB U CTPOEHWe, TOMOJIOTUYECKUN psiJl. DTU/IeH U MPOIUIeH —
MpPOCTeHIIMe TMpeJCTaBUTe/IM aJIKeHOB: (U3WuYecKhe U XHMUUeCKHe CBOKCTBA
(peakuuu TUAPUPOBAaHMS, TaJOTeHUPOBAHWS, TUJpaTalyd, OKUCJIeHUS W
MoJIMMepHr3alium), TolyueHre U NpuMeHeHUe.

Ankamvennl: OyTtaauven-1,3 u MeTunOyTagueH-1,3: CTpoeHHe, BaKHEHIIIHe
XMMUUeCKre CBOMCTBa (peakuus Tosmvmepu3anuu). [lonyueHre CHHTETUYECKOTO
KayuyyKa U pe3uHBl.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psifi. ALleTHUIeH
— TMPOCTEeMIINA Tpe/CTaBUTe/Ib a/JIKMHOB: COCTaB, CTpOeHWe, ¢u3Nueckue U
XUMUYECKHe CBOMCTBA (peakLM T'MApPHUPOBAaHMS, rajoreHMpOBaHus, rMparaLuy,
rOpeHus1), MOJIyueHre U TIpUMeHeHue.

Apensl. beH3osn: cocTaB, cTpoeHue, (Qusdueckhe W XUMHUUeCKHe CBOWMCTBa
(peakuuu rajioreHUpPOBaHUS M HUTPOBaHUS), TIOJIydyeHUe U NpuMeHeHue. Toayon:
cocmas, cmpoeHue, ¢usuyeckue U  Xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUS. U HUMPOBAHUSl), No/ayyeHue U npumeHeHue. TOKCMYHOCTb
apeHoB. ['eHeTMueckasi CBs3b MeXAY YIJeBOAOPOJaMU, TPUHAZJIeKAIIUMU K
pa3/IMYHbIM KJlacCaM.

[IpupogHble WCTOYHUKUA YI/1eBOAOPOAOB. IIpUpoAHBIM ra3 W MOMyTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHue. Criocobsl mepepaboTku HedTu:
TeperoHKa, KpPEeKWHI (TepMHUYeCKuM, KaTaIUTU4eCKuu), Muponus. [IpofyKThl
nepepaboTky He(TH, UX TIPUMeHeHre B TPOMBIILJIEHHOCTH U B ObITy. KameHHBbIM
yToJib Y TIPOAYKTHI ero rnepepaboTKu.

OKCIepyMeHTa/IbHble MeTOJbl W3yUeHHs BeLleCTB U MX MpeBpalleHuN:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KaydyykKOB U pe3WHBI, KOJUIEKIUU
«Hebtb» U©  «¥Yroib», MoOJenupoBaHHWe  MOJEKY/J]  YyIJIeBOJIOPOJIOB U
rajloreHONPOU3BO/IHbIX, TIPOBe/leHre MPAKTUUeCKOoW paboThl: MoJjiyueHre 3ThieHa
Y U3y4YeHHe ero CBOUCTB.

PacuétHbie 3agaun.

BbrunciieHusi 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXO/JHOTO BellleCTBa W/M TPOJyKTa peakLMM IO M3BECTHbIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BeIlleCTB WK MPOYKTOB PeaKLvK).

Kuciopojcoaepxaiye opraHuyeckue coeJuHeHHus

[IpepenbHble OAHOATOMHBIE CHUPTHL. MeTaHOM M 3TaHOJ: CTPOEHMeE,
du3nueckue U XUMHUUeCKHMe CBOMCTBa (peakiuM C aKTHBHBIMM MeTajllaMH,




rajioreHoBOJIOPO/laMU, TOpeHue), TpuMeHeHWe. BoJopoiHble CBSI3U MeXAY
MOJIeKyJlaMy CIIMPTOB. [leliCTBYe MeTaHO/Ia U 3TaHOJIa Ha OpPraHK3M uejioBekKa.

MHoroaToMHble  CIOMPThL. JTWIEHIJIMKOJIb W  TJIULIEPUH: CTPOEHUe,
du3nueckue W XWMHYECKWe CBOMCTBA (B3aMMOJEWCTBUE CO  I1eJIOYHBIMU
MeTas/ylaMU, KaueCTBeHHasi peakijusi Ha MHOroaTOMHble CIUpPThI). [lelicTBUe Ha
opraHusM uesioBeka. [IpriMeHeHUe ruLepyUHa U STUIEHTJIUKOJIS.

deHOM: CTPOeHWEe MOJeKY/bl, (U3MYecKhe W XUMHUUYeCKue CBOWCTBA.
TokcruuHOCTh (PeHosa. IIpriMeHeHue eHoa.

Anbnerngpl U Kemoubl. DdopMmanbieruji, aueTtaqbleryji: CTPOEHHe,
du3nueckue U XMMUUECKUe CBOMCTBA (peakLiMM OKWC/IeHWs] U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe PeaKiuK), MoJiydeHue U IpuMeHeHue.

OfHOOCHOBHBIE —TIpefiefibHble KapOOHOBble KHUC/JIOThl. MypaBbuHasi W
YKCyCHasi KACJIOTbI: CTPOeHue, (hr3nmyeckre M XUMUUeCKue CBOMCTBa (CBOWCTBa,
o011ue [ Kacca KUC/IOT, peakius 3TepuduKaliim), rojyueHrde U puMeHeHue.
CreapyHOBasi U OJIeMHOBasi KHC/IOTHI KaK TMPe/CTaBUTeN BbBICIIMX KapOOHOBBIX
KUC/I0T. Mbl/Ia KaK COJTM BBICIIMX KapOOHOBBIX KHUC/IOT, UX MOIOII[ee /eliCTBYe.

CnoykHble 3¢Upbl KaK IPOU3BOJHBIE KApOOHOBBIX KHCJIOT. ['Wapomms3
cnoHbIX 3¢bupoB. Kupsl. ['nponus xxupoB. [IpumeHeHue xupoB. bruonornueckas
POJIb JKAPOB.

YrneBoabl:  cocTtaB, Kiaaccupukalus ~— yrieBogoB  (MOHO-, [Ju- U
rosicaxapusibl). ['TF0K03a — mpocTeliiiiii MOHOCaxapuzi: 0COOEHHOCTH CTPOeHUS
MOJIeKYJibl, (GU3UUeCKMe W XUMUYEeCKhe CBOWCTBA (B3aUMOJIeHCTBUE C
rugpokcugom Meau(Il), okvcneHue aMMHUauHBIM pacTBOpoM okcuja cepe6pa(l),
BOCCTaHOBJIeHWe, OpO>KeHUe TJIIOKO3bl), HaXOXKAeHHe B TIpUpojie, TpPUMeHeHHe,
buonornueckas posb. PoTocuHTe3. ®pyKTO3a KaK M30Mep TIHOKO3bI.

Kpaxman v nentono3a Kak NpupojHbie mosMMepsl. CTpoeHWe Kpaxmasna U
1e/r0/103bl.  DPU3MUecKMe U XUMHUYeCKHe CBOMCTBA Kpaxmasna (THUJpoJiu3,
KaueCTBeHHasl peakiys C U0JOM).

OKCrepyMeHTa/ibHble MeTO/bl U3yueHWs BelleCTB U WX MpeBpalljeHul:
npoBeJieHWe, Hab/fOJjeHe W OIMCaHWe JeMOHCTPALIMOHHBIX OIMBITOB: TOpeHHe
CMMPTOB, KaueCTBEHHbIe peaKI[MM OJHOATOMHBIX CITUPTOB (OKMC/eHHe 3TaHoja
okcugoM Mmeau(Il)), MHOroaTOMHbIX CHOUPTOB (B3aUMOJEUCTBHE TIJIMLIEPUHA C
rugpokcuaom meau(Il)), anbaernmoB (OKMC/IeHMe aMMHaYHbIM PaCTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom meau(Il), B3auMomeMCTBHE Kpaxmaja C HOOM),
TIpOBe/ieHre TTpaKTUUeCKoi paboThl: CBOMCTBA pacTBOpa YKCYCHOM KUC/IOTHI.

PacuétHbie 3agaum.

BbruncieHUss 10 ypaBHEHHIO XWMWYECKOW peakiu (Macchl, 00BbEMa,
KO/IMYeCTBa MCXO/JHOTO BellleCTBa WJ/M TIPOJIyKTa peakLuM IO M3BECTHbIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 MCXO/IHBIX BeIlleCTB WX ITPO/I[yKTOB Peakiyu).



A3oTcogeprkalie opraHuyeckre coeliHeHus.

AMMUHOKHMC/IOTHI KaK am(OTepHble OpraHhuyeckue coefvHeHUs. Pu3snueckue
Y XMMUUeCKre CBOMCTBA aMWMHOKUCJIOT (Ha MpuMepe TJMIMHA). bruonoruueckoe
3HaueHWe aMUHOKUCOT. [lenTrpl.

benky Kak TpUPOJHbIE BLICOKOMOJIEKY/ISIDHbIe coe/vHeHus. [lepBuuHas,
BTOpHMYHasi M TpeTWYHas CTPyKTypa OenkoB. XuMHUeCcKWe CBOWCTBA OesKOB:
T'U/IPOJIN3, IeHaTypalusi, KaueCTBeHHbIe peakliy Ha OesKu.

OKCIlepyuMeHTa/lbHble MeTO/Ibl M3yYeHHs BellleCTB W WX IpeBpalleHUi:
HabJ/TI0/leHre 1 OTrcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypaljus 60esKoB IpH
HarpeBaHUH, LIBeTHbIe peakiiu OeKoB.

BbICOKOMOJ/IeKY/IsiPpHbIe COeJUHEeHUS

OCHOBHbIE MOHSITUSI XMMHH BBICOKOMOJIEKY/ISIPHBIX COeJUHEHU: MOHOMeP,
MoJIMMep, CTPYKTYPHOe 3BEeHO, CTeleHb IMOoJIMMepr3aliuu, CpeJHsis MOJeKy/sipHast
Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKY/ISIDHBIX COEJUHEeHUA —
MoJIMMepU3aliusi U MOMKOH/eHCaLUs.

OKCIlepyuMeHTa/lbHble MeTO/Ibl M3yYeHHs BellleCTB W WX IpeBpalleHUi:
03HaKOMJIeHHe C 00pa3iliaMy TPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
Kay4yyKOB.

MexnpeaMeTHble CBSA3U.

Peanuzanusi MeXXrnpeMeTHbIX CBsi3el MPU W3yYeHUU OpraHh4YecKol XMMHUH B
10 Kmacce ocyliecTBAseTCS 4Yepe3 UCIIOMb30BaHWe KakK OOIMX eCcTeCTBEeHHO-
Hay4YHbIX MOHSATUMA, TaK W TOHSTUM, SIB/SIOLIUXCS CUCTEMHBIMM [JI1 OT/e/IbHbIX
TIpe/IMeTOB eCTeCTBeHHO-HAyUHOT0 LIUKJ/IaA.

OO6111e ecTecTBeHHO-HayuUHble TIOHSATUS: sIBJIeHHe, Hay4YHbIl (DaKT, TUIOTe3a,
3aKOH, TeopHsi, aHa/Iu3, CUHTe3, KiaccuduKalys, TepuoAUUHOCTb, Hab/oIeHue,
M3MepeHue, SKCIIepUMEeHT, MO/le/TMPOBaHUeE.

dusuKa: MmarTepusi, SHeprusi, Macca, aroM, 95JIeKTPOH, MOJeKYy/a,
SHEpPreTUUeCKWil YpOBeHb, BeIeCTBO, Tel0, O0bEM, arperaTHOe COCTOSIHUE
Bell[eCTBa, (hr3ruecKre BeJTMUUHbI U eIUHULIbI UX U3MepeHUsl.

buonorus: kimetka, opraHu3M, Ouocdepa, oOMeH Bell[eCTB B OpraHH3Me,
doTocuHTe3, OUONOrMUeCKU aKTHBHbIe BelllecTBa (0e/iKU, YI/IeBOAbI, >XUPHI,
(epMeHThI).

['eorpadusi: MuHepasbl, TOPHbIE MOPO/IbI, T0J/ie3Hble UCKOTaeMble, TOTLIMBO,
pecypchl.

TexHosiOTYsl: TMUILEBble TPOJAYKTbl, OCHOBBI PpalMOHA/JLHOTO TMUTaHUS,
MOHOIIIEe CPeJCTBa, JeKapCTBeHHbIe U KOCMEeTUUeCKHe Tperaparhbl, MaTepuasibl 13
WCKYCCTBEHHbIX U CUHTETUUeCKUX BOJIOKOH.

IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITIPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNA



JINMHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnuBaeT TpeboBaHUSI K pe3y/bTaTaM OCBOEHUS
o0yuarIyMUCsS TporpaMM cpegHero o01jero o6pa3oBaHUs (JIMUHOCTHBIM,
MeTaripefIMeTHbIM U TNpegMeTHbIM). HayuyHo-MeTonMueCcKoW OCHOBOW [id
pa3paboTKu TUIaHUPYeMbIX pe3yJ/bTaTOB OCBOEHUS MpPOrpaMM CpeJHero o01iero
00pa30BaHUsl SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIN MOAXO0[.

B cooTBeTCTBMM C CHUCTEMHO-ZJESTeIbHOCTHBIM TOAXOAOM B CTPYKType
JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUsI MpeAMeTa «XUMHs» Ha ypOBHE CpPeJHEro
o011iero o6pa3oBaHusl Bbljle/ieHbl C/IeYOIIe COCTaBJISIOIIHe:

OCO3HaHWe O00yuarIlUMUCS POCCHUHCKON TPaXKZAHCKOW WAEHTUUHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbBHOCTH U CaMOOIIPe/ie/IeHHUI0;

Ha/ln4yrie MOTUBALUU K 00yUueHHto;

LieJieHaripaB/eHHOe pa3BUTHe BHYTPEHHUX YOeKJeHW! JIMYHOCTU Ha OCHOBe
KJTFOUEeBBIX LIeHHOCTeM U NCTOPUUeCKUX TpauLiuii 6a30BOi HAYKU XUMUU;

TOTOBHOCTb U CIOCOOHOCTb OOYYarol[uXCsi PYKOBO/JCTBOBAThCSI B CBOEM
JlesITeNIbHOCTU 1[@€HHOCTHO-CMBIC/IOBBIMUA YCTAaHOBKaMU, TPUCYIIUMH LieJIOCTHOU
cucTeMe XMMHUeckoro o6pa3oBaHus;

Ha/iMuure MpaBOCO3HAHHUS SKOJIOTUUECKOUW KY/bTYPhl U CIIOCOOHOCTU CTaBUTh
L[e/T1 U CTPOUTb KU3HEHHbIE T1JIaHbI.

JINYHOCTHBIE pe3yJbTaTbl OCBOEHHsI IpeameTa «XHWMUsS» [OCTUTarTCs B
eIVHCTBe Yy4yeOHOW W BOCIUTATE/NbHOW [JesTelbHOCTM B COOTBETCTBUM C
I'YMaHUCTUUECKUMHU, COLIMOKYIbTYPHBIMH, YXOBHO-HPABCTBEHHBIMU L|EHHOCTSIMU
U HufealaMd POCCHUCKOTO TPa)KZAHCKOTO 0OIecTBa, MPUHSATBIMHA B 0OIIeCTBe
HOpMaMU W TIpaBWIaMU  TIOBeJIeHUs,  CIIOCOOCTBYIOIIMMHK  TIpoLieccam
CaMOIIO3HaHMS, CaMOpa3BUTUSI W HPABCTBEHHOIO CTaHOBJIEHUS JIMUHOCTU
00yuaroMXcsl.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHUs TMpeAMeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTb OMbITAa T03HABATENbHOW W TPAKTUUECKOW [1esiTeIbHOCTU
oOyuarolyxcs 10 peanu3aliiy NPUHATHIX B 00ILleCTBe LIeHHOCTeH, B TOM uuc/ie B
4yacTu:

1) rpakAaHCKOr0 BOCIUTAHUSA:

0CO3HaHUsI 00YYAIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 005i3aHHOCTeH,
yBa)KeHUsI K 3aKOHY M [IPaBONOPSAKY;

Mpe/CTaB/leHdss O COLMAaJbHbIX HOpPMax M TIpaBUIaX MEXIMYHOCTHBIX
OTHOLIEHUM B KOJVIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM [eATe/JbHOCTH I[Py CO3JaHUU
yueOHbIX TIPOEKTOB, pellleHuH yueOHbIX U TM03HaBaTe/lbHbIX 3a/jau, BbITOJTHEHUN
XUMUYECKHX SKCIIEPUMEHTOB;



CroCOOHOCTH TIOHMMAaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI PYTUX TIPU aHa/u3e pa3/IMyHbIX BUJIOB YueOHOI /lesTeTbHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIUTAHMA:

[[EHHOCTHOTO OTHOIIEHWUSI K HWCTOPUYECKOMY U HAyYHOMY HaC/IeHio
0TeueCTBeHHON XHUMUHU;

yBaKeHUsI K TIpOLieccy TBOpuecTBa B 00/aCTU TeOpUM UM TPAKTUUeCKOro
NIPUMEHeHHsI XMMHH, OCO3HAaHUs TOTO, UTO JOCTHDKEHUsS HAyKW eCTh pe3y/ibTaT
JIATeNbHBIX ~ HaOMoOJeHNH, KpPOTOT/IMBBIX  3KCIIEPUMEHTA/IbHBIX  TIOHCKOB,
TIOCTOSTHHOT'O TPY/a YUEHBIX 1 TIPAKTUKOB;

WHTepeca W II03HaBaTe/bHBIX MOTHMBOB B TOJAYYeHUM U TIOC/IeAYIOLEM
aHa/iM3e MH(OPMAIMK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBEHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHNS;

CIIOCOOHOCTH OLIEHWBATh CUTYAI[UH, CBS3aHHBIE C XUMHUUECKHUMHU SIBJIEHUSIMHU,
¥ TIPUHMMATh OCO3HaHHbIE peIlleHUs], OPUEHTHPYSCh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OLIeHMBAaTh CBOE TIOBe/leHHe W TIOCTYIIKA CBOMX TOBApHIIeN C
TO3UIIUM HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHWE IIOC/IeZICTBHUM 3THX
TIOCTYTIKOB,;

4) popMupoOBaHHA KYJIHTYPHI 3/[0POBbSI:

MOHWUMaHHUsI 1[EHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KWU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (H3UUECKOMY H
TICUXUUYECKOMY 3/I0POBBIO;

cobmofieHnst TIpaBui Ge3oracHoro oOpallieHusi C BellecTBaMH B OBITY,
TOBCEJHEBHOM YKU3HU U B TPYA0BOM J€ATEIbHOCTH;

MOHWMAaHUSA 1[€HHOCTH TIpaBWI HMHAWBU/YAJLHOTO U  KOJUIEKTUBHOI'O
6e3011aCHOTO MMOBeJIeHHS B CUTYaIUsIX, YIPOXKAIOIIUX 3/I0POBBI0 U KU3HU JTFOZIEH;

OCO3HAHUS TIOC/Ee/ICTBUNM M HENpHUSATHS BPEJHBIX MpHBLIUEK (yroTpebieHUs
aJIKOT0J1s, HADKOTUKOB, KYPeHHUs]);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTY B  yueOHO-MCC/Ie0BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM U APYTMX  BHUZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE ydYacTHe B peIleHHH MpPaKTUYeCKuX 3aziau
collMasbHOM HampaB/IeHHOCTH (B paMKax CBOEro KJjacca, IITKOJIbI);

WHTepeca K MPaKTUUeCKOMY H3ydeHUI0 rpodeccrii pa3inyHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HAaHUH 110 XUMUU;

YBa)KeHUs K TPYAY, JIOZSIM TPY/ia ¥ pe3y/ibTaTaM TPYI0BOU /1eATeTbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUya/JbHOM TpaeKTOPUHU
obpa3oBanus, Oyayieii mpodeccmr W peany3anui COOCTBEHHBIX >XKM3HEHHBIX
TUIAaHOB C YUYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XUMHUH, UHTEPECOB U
norpeGHOCTe 00111eCTBa;

6) 3K0/10rMYeCcKOro BOCIIUTAHHUS:

9KO0JIOTUYECKH 1lesieco0bpa3HOro OTHOIIeHUs] K TIpUpojie, KaK HCTOUHUKY
CyLL|eCTBOBaHUA XKU3HU Ha 3emiie;

TOHMMaHUs TJI00a/IbHOTO XapakKTepa SKOJIOTUYeCKUX Mpo0sieM, BIIUSHUS
9KOHOMHUYeCKHX TTPOL[eCCOB Ha COCTOSTHUE MPUPOZAHOM U COL[MabHOMN Cpeibl;

OCO3HaHUSI HeOoOXOAWMOCTU WCIOb30BaHUSI [JOCTIKEHUM XUMUU /IS
pellieHyst BOMPOCOB paljiOHa/IbHOTO TIPUPO/I0TI0/Ib30BaHMS;

AaKTUBHOTO HENpUSTUS [IeHMCTBUM, TIPUHOCAIMX BpeJ, OKpY’Karoliei
TIPUPOTHOM Cpefie, YMEeHUs] MPOTHO3WPOBaTh HeO0J/arorpusTHbIe 3KO0J/IOTHYeCKHe
TI0C/IeICTBUSI TIpeATIPUHUMAaeMbIX JIeHCTBUM U MpeIoTBPallaTh UX;

Ha/IMYMsl Pa3BUTOTO IKOJIOTHUECKOTO MBIIIEHUS], SKOJIOTMUECKOU KYJIbTYPBI,
OTIbITa JesiTeJTbHOCTH 9KOJIOTUUeCKOM HarpaB/IeHHOCTH, yYMeHUsI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTebHOW, KOMMYHUKAaTHBHOM U COI[MATbHOMN
MpakTUKe, CMOCOOHOCTM W yMeHHUsI aKTUBHO TPOTUBOCTOSITH HZE0JI0THU
xemohobuu;

7) HeHHOCTH HaYYHOr0 MO3HaHMA:

cchOpMHUPOBAaHHOCTY MHPOBO33DEHHs], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U 0011[eCTBeHHOM TIPaKTUKWY;

MOHMMaHUs CreUPUKN XUMHM KaK HayKd, OCO3HaHUSI e€ pOIu B
¢dbopMHpOBaHMY DPALIMOHABLHOTO HAYYHOTO MBIIUIEHUs, CO3[aHUW L[eJIOCTHOTO
Tipe/iCTaBeHuss 00 OKpy»KarollleM MHpe KaK O eJMHCTBe MPHUPOJbI U uesioBeKa, B
MO3HAHUM TIPUPO/JHBIX 3aKOHOMEDHOCTeM U pellleHuH TIpobsieM cOXpaHeHUs
TIPUPOZIHOTO PaBHOBECHSI;

yOeXXJEHHOCTM B 0CO00OW 3HAUMMOCTHM XUMHM [jis  COBPEMEHHOMU
[[UBUAMM3AI[UM: B €€ TyMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XKHOW DO B
CO37IaHWM HOBOU 0a3bl MaTepHabHOUW KYJIbTYPhI, PeIlleH|H r100anbHbIX TIpobieM
YCTOMUMBOIO pa3BUTHSI UeiOBeYeCTBa — ChbIPbEBOM, SHEPreTUUeCKOW, MUILIEBOU U
5KOJIOTMUeCKO 0e301acHOCTH, B pa3BUTHMM MeJUIIMHBI, 00ecrieueHuM YCI0BUM
YCITEIITHOTO TPyJa U SKOJOTUUeCKd KOMGOPTHOM JKMU3HMA KaKAOro uieHa
o0111eCTBa;

eCTeCTBeHHO-HayUYHOW TPAaMOTHOCTH: TIOHMMaHWs CYIL[HOCTH MeETO/IOB
TMO3HaHUS, UCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTU HCIIO/Ib30BaTh
ToJiyuyaeMble 3HaHUWSA [Ji aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus JiesiaTb 000CHOBaHHbIE 3aK/TF0OUeHUs Ha



OCHOBE HayuHbIX (DaKTOB M WMEIOIIMXCS [JAHHBIX C I[eJIbI0  TTOJTyUeHUs
ZOCTOBEPHBIX BLIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATEIbHO HCII0/Ib30BaTh XUMHUECKWe 3HAHWS /IS
peliieHuUsI Tpo0JieM B peanbHBIX KU3HEHHBIX CUTYalIUsX;

WHTepeca K MO3HAHUIO U MCC/Ie/[0BaTeIbCKOM /1eATeTbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEIpepbIBHOMY 00pa30BaHHIO M
caMo00pa3oBaHUIO, K AaKTUBHOMY IIOJIyU€HHIO HOBBIX 3HAHUW 110 XWMWU B
COOTBETCTBUH C )KU3HEHHBIMU TTOTPEOHOCTSIMU;

WHTepeca K 0COOEHHOCTSM Tpy/Ja B Pa3/MUHbIX cdepax npodeccHoHambHOM
JesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpejMeTHbIe pe3y/bTaThl OCBOEHUs yueOHOro Tpeamera «XUMHsS» Ha
ypOBHe cpefiHero o0iijero 06pa3oBaHMs BK/TIOUAIOT:

3HauMMble T (OPMHUPOBAHHS  MHPOBO33DEHHSI  OOYUaroIUXCs
MEXIUCIUTITMHAPHBIE (MeXKITpeJIMeTHbIe) OOIleHayUHble TOHSTHS, OTPa’Karolfue
1[e/IOCTHOCTb HAayuYHOM KapTUHbI MHpa U CIElU(PHUKYy MeTO/0B I03HaHWS,
WCIIO/b3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepus, BEIeCTBO, JHEeprus, sIBJIeHue,
TIPOLeCC, CUCTeMa, HayuHbId (DaKT, MPUHIIUI, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCJieloBaHNe, HaOM0ieHre, U3MepeHre, SKCIIePUMEeHT U IpYTHe);

YHUBepCajibHble yueOHbIe [eHcTBUs (IT03HaBaTebHble, KOMMYHHUKAaTHBHbIE,

peryJ/siTuBHbIE), obecrieunBaroIye dbopmupoBaHue (yHKI[MOHATbHOM
I'PaMOTHOCTH U COI[MATbHOW KOMIMETeHI[UH 00yJaroInuXCs;
CIIOCOOHOCTB 00yyuaromuxcs MCI0JTb30BaTh OCBOEHHbIe

MeXIUCIUIUIMHAPHbIE, MHPOBO33peHUYEeCKHe 3HAHUS U YHUBEpCabHble yueOHbIe
JIeCTBYS B ITO3HABATe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtanpeMeTHble pe3y/abTaTbl OTpaXkalOT OBJaJieHHe YHUBepCaJbHbIMU
yueOHBIMK  T103HaBaTeIbHBIMHA, KOMMYHWKAaTHBHBIMM W  PEry/JISTUBHBIMH
JIeUCTBUSIMU.

OgafieHue YHHBepCa/TbHBIMH yueOHBbIMHU Mo3HaBaTe/IbHbIMHU
NeNCTBUAMU:

1) 6a3oBbIe JIOTHYECKHE IeHCTBHS:

CaMOCTOATeJIbHO  (pOpMy/IMpOBaTL W aKTya/lM3UpOBaTh  Ipobiemy,
BCECTOPOHHE eé pacCMaTpHBaTh;

onpefie/iATh 1ieJId JesiTe/lbHOCTH, 3ajilaBasi IapaMeTpbl U KPUTEPUM HX
JIOCTHXKEHHsI, COOTHOCUTb Pe3yJ/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCII0/Tb30BaTh TIPM OCBOEHMM 3HAHUM TMPUEMBI JIOTUUECKOTO MbIIIJIEHUS —
BbIJIe/ISITh XapaKTepHble MPU3HAKU TMOHSTUM M yCTaHAaB/IMBAThb WX B3aUMOCBSI3b,
WCII0/Ib30BaTh COOTBETCTBYIOI[ME TIOHATUS JJ/1s1 00bSICHEHUS OT/ie/IbHBIX (PAKTOB U
SIBJIEHUH;



BbIOMpAaTh OCHOBAaHWS W KDUTEPUM [ KaacCU(UKAIMM BeIeCcTB U
XMMMWYECKUX PeaKluu;

yCTaHAB/MBaTh TPUUMHHO-C/EJCTBEHHbIE CBA3M MEXJy H3ydaeMbIMU
SBJIEHUSIMU;

CTPOUTH JIOTUYECKHEe pacCyXaeHus (WHAYKTUBHbIE, MAeJyKTHUBHbIE, IIO
aHaJ/IOTHH), BBISB/SATh 3aKOHOMEDHOCTH W TPOTHBOPEUrsi B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMY/IMPOBATh BBIBO/IbI U 3aK/TFOUEHHS;

TIPUMEHSITh B TpOIiecce MO3HaHUsl, UCT0/Ib3yeMble B XUMUU CUMBOJIMUECKUE
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BLIBAaTh MO/Ie/TbHbIe TIPeJCTAB/IeHNS — XUMHUUeCKHUM
3HaK (CMMBOJI) 3/7eMeHTa, XuUMUueckas ¢opMysa, ypaBHeHHe XUMUUeCKOM
peakiid — TIPU pelleHUH ydeOHbIX II03HABaTe/NbHbIX W TMPaKTHUUeCKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOJIe/IbHbIe TPe/[CTaB/IeHus [IJisl BbisIB/IEHUs XapaKTePHbIX
TIPU3HAKOB MU3yUaeMbIX BeIleCTB U XMMUUeCKUX PeaKIvi.

2) 6a3oBbBIe HCC/IEA0BATEIHCKHE AeHCTBUS:

B/IaZIeTh OCHOBaMH METO/IOB HAayYHOTO IMO3HAHWS BeIeCTB U XUMHUECKHUX
peakiu;

dbopMyiMpoBaTh 1ie/IM U 3a/lauMl UCC/IeIOBaHMsl, UCTIOh30BaTh MIOCTaB/IeHHbIE
M CaMOCTOsITe/TbHO C(OPMY/JUPOBaHHbIE BOMPOCHl B KaueCTBe WMHCTPYMEeHTa
T03HAHWS ¥ OCHOBBI /i1 (DOPMHUPOBAHMS THUIIOTE3bI 10 TIPOBEpPKe MPaBUILHOCTH
BbICKa3bIBaeéMbIX CY>K/l€eHUM;

B/a/IeTh HaBBIKAMU CAMOCTOSITEJIbHOTO TIJITAHUPOBAaHWS U TPOBeIeHHs
yUeHHYeCKUX JKCTIepUMEeHTOB, COBEpIIIeHCTBOBATh YMeHHs1 HabIroAaTh 3a XO[0M
rpoliiecca, CaMOCTOSITe/IbHO IIPOTrHO3WMPOBaTh €ro pe3y/bTar, (OPMYJIHPOBATh
0000111eHHs ¥ BBIBOZII OTHOCUTEJ/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHUS,
COCTaB/IATh 000CHOBAHHBIM OTUET O MPOJIe/IaHHOM paboTe;

npuoOpeTaTh OIMBIT YUeHHYeCKOW HCCIe0BaTe/bCKOM W TPOEKTHOU
JesiTeNTbHOCTH, TIPOSIBJISITh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
TOMCKY METO/IOB pellleHus1 TIPaKTUUYeCKHUX 3ajlay, MNPUMEeHEeHUI0 pPa3/Tu4HbIX
METO/IOB TO3HAHUSI.

3) pabora c uadopmanmei:

OpUEHTHPOBAThCS B PA3/MUHbIX HMCTOUHHMKAX WHbOpMaluu (Hay4dHO-
TIOTTy/IsIpHasl  IMTepaTypa XWUMHWUECKOTO COJIep)KaHHs, CITPaBOYHBIE I10COOUS,
pecypcbl MHTepHeTa), aHaMU3UPOBaTh WHGOPMAIMIO Pa3/MUHBIX BUZOB U (Popm
Tipe/ICTaB/IeHus], KPUTHUECKU OLIeHHBAaTh eé JIOCTOBEPHOCTb U
HEeTIPOTHBOPEUUBOCTb;

dbopMyMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIe METO/bI TIPU TOUCKe U
orbope wuHbOpManMK, HeoOXOoAUMOM [/ BBITOAHEHWS ydeOHBIX 3ajauy
OIlpeJie/IEHHOI0 TUIIA;



nproOpeTaTh OMBIT HCTIO/b30BaHUSI HWH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUH Y PA3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTUMaNbHYIO  (GoOpMy  TIpe/iCTaB/IeHUS
uHbopMaIuu (cxembl, TpadUKU, AUArpaMMbl, TaOIHUIIbI, PUCYHKHU U JPYTHE);

WCTIO/Tb30BaTh HAyuHBIM fA3bIK B KadecTBe CpefcCTBa Ipu pabore ¢
XMMUUeCKOM UWH@OpMaluel: TMpUMeHSITb MexXIpeAMeTHble (dbusnueckue U
MaTeMaTHh4yecKye) 3HaKu U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATYpYy;

WCTI0/Tb30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHWE Cpe/ICTBa
HarJisiIHOCTH.

OBajieHNe yHUBepPCa/IbHBIMU KOMMYHUKATUBHBIMU JeHCTBUAMM:

3a/laBaTh BOIIPOCHI TI0 CYIIIECTBY 0OCY»KZlaeMOM TeMbl B XOZie /iiasora W/uim
JUCKYyCCHHW, BbICKa3biBaTh  Wjed, (HOPMyIMpOBaTb CBOU  TIPeJIOKEeHUs
OTHOCHUTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYMATh C Mpe3eHTaluell pe3y/bTaTOB I[103HABAaTe/JbHOW [eSTe/IbHOCTH,
T0JTyYeHHBIX CaMOCTOSITe/TbHO WM COBMECTHO CO CBEePCTHHUKAMMU MPU BbITIOJTHEHUU
XUMHUECKOTO 3KCTieprMeHTa, TTPAKTHUUeCKOH paboThl TI0 MCC/IeJOBAaHUIO CBONCTB
M3yJaeMbIX Bell[eCTB, peann3anuu yueOHOro mpoeKkTa U (OopMYJIHPOBaTh BLIBO/BI
M0 pe3y/bTaTaM IPOBEAEHHBIX WCCAeJOBAaHUM TMyTEM COrJlaCOBaHUSI MO3MULUH B
xojle 06CcyKaeHusi 1 0OMeHa MHEeHHSIMH.

OgjiajieHrie yHUBePCAa/TbHBIMU Pery/JIATUBHBIMU JeCTBUAMM:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M  OCYIECTB/ISITb CBOK) T103HABATe/IbHYIO
JesiTeNIbHOCTb, Ompejesisia eé 1enu U 3afaud, KOHTPOJMpOBaTh U M0 Mepe
He0OXOIMMOCTA KOPPeKTUPOBaTh TMpe/jlaraeMblii  aJifOPUTM  JIeWCTBUM  TIpU
BBITIOJTHEHUM y4eOHBIX M WCC/Ie[ioBaTeIbCKUX 3ajiau, BbIOMpaTh Haubosee
3¢ deKTUBHBIM Crocob MX pellleHUs C yYETOM TIOAy4YeHHs HOBBIX 3HAHUH O
Bell[eCTBaX U XUMUUECKUX PeaKkLIUsX;

OCYIIIeCTB/ISITh CAaMOKOHTPOJ/Ib CBO€H JiesiTeTbHOCTU Ha OCHOBe CaMoOaHasIu3a
Y CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATBI
10 KJIACC

[IpenmeTHbIe pe3y/nbTaThl OCBOeHMS Kypca «OpraHuueckasi XUMHsI»
OTpaXkaroT:

chOpMUPOBAaHHOCTb ~ TIPeZICTaB/€eHUM O XHUMUUECKOM  COCTaBJistoIIei
eCTeCTBeHHO-HAayYHOW KapTWHBI MHpa, pOJM XUMHUMW B TIO3HAHWUU SIBIIEHUU
NpUpOZibl, B  (OPMUPOBAHWUM MBIIUIEHUSS W  KYJbTYPbl JINYHOCTH, €é
(byHKI[MOHATBbHOM TPaMOTHOCTH, HEOOXOIUMOM [I7Is pellieHUs PaKTHUeCKUX 3a/jau



M 9KOJIoTUUYeCcKr 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/[0POBBIO W TIPUPOJHOMN
cpeze;

B/IaJleHhe  CUCTeMOM  XMMHUUeCKMX  3HaHWM, KOTOpash  BKJ/IFOYaerT:
OCHOBOMOJIAraroIue TOHATUS (XMMUUECKUM SJIeMEeHT, aroM, 3JIeKTPOHHasi
000/10UKa aToMa, MOJIeKyJia, BaJleHTHOCTb, 3/IEKTPOOTPHUIAaTe/IbHOCTh, XUMHUUeCKasl
CBsI3b, CTPYKTypHasi (opmysia (pa3BépHyTasi M COKpalléHHasi), MOJib, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, YTJIepOJHBIM cKeneT, (GyHKIMOHAAbHasi TpYyMMa,
paZiuiKas, U30MepHs, U30Mepbl, TOMOJIOTUUECKUM Psifi, TOMOJIOTH, yTJIEBOJOPO/IbI,
KUCJIOPOZ, YU a30TCOJepXKalllyue COeJWHEeHUs, MOHOMep, TOJIUMepP, CTPYKTYPHOe
3BEHO, BbICOKOMOJIEKYJISIDHbIE COeZIMHEHMS1); TEOPUU U 3aKOHbI (TEOpHsi CTPOEHUS
opraHuueckux BenjectB A. M. ByT/iepoBa, 3aKOH COXpaHeHUs MacChl BellleCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU $S3bIK XWMHWHM; MHDOBO33pEHUeCKHe 3HaHUS,
Jiexaliye B OCHOBe TMOHWMaHWg NPUUYMHHOCTH M CUCTEMHOCTH XUMHYECKHUX
sIBJIeHUM, (PAKTO/IOTUUeCKre CBeJeHUsI O CBOWMCTBaxX, COCTaBe, TOJyYeHUM U
6e30mMacHOM HCIIO/Ib30BaHWM Ba)KHEHWIIIMX OpraHMYeCKHWX BellecTB B OBITY U
TPaKTUUeCKOM JiesiTe/IbHOCTH YeI0BEeKa;

chOpMUPOBAHHOCTh YMEHUW BBISIBJISAITh XapaKTepHble TPH3HAKK TMOHSTUM,
yCTaHaB/IMBaTh WX B3aMMOCBS3b, MCIIO/b30BaTh COOTBETCTBYIOLME MOHSTHUSA TPU
OMMCaHWUU COCTaBa, CTPOEHUS U MpeBpallieHul OpraHuueCcKrux CoeIMHEHNH;

c(hOpMHUPOBaHHOCTb YMEHUM HCMOJIb30BaTb XUMUUECKYH) CHUMBOJIUKY [IJISI
COCTaB/IeHUsSI MOJIEKY/SIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOW)
dbopMyn opraHMYecKMX BelIeCTB W ypaBHEHUMM XUMHUYECKUX peakLui,
W3roTaB/JMBaTh MO/Ie/Id MOJIeKYJl OPraHu4eCcKUX BeIecTB /i1 WITOCTPALUM UX
XMMUUECKOTO Y TTPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUM yCTaHaB/AMBaThb MPUHA[/IEXKHOCTb U3yUeHHbIX
OpraHhuYeCKuX Bel[eCTB MO0 MX COCTaBy M CTPOEHUI0 K OIpeeéHHOMY
KJlacCy/rpynmne coefjuHeHur (yrjeBOAOPOJbI, KUC/IOPOJ U a30TCoAepiKalue
COeIMHEHUs], BBICOKOMOJIEKYJIIPHbIe COeJVWHEHWUs), [laBaTb MM Ha3BaHUS TI0
cuctematuueckori HoMeHkarype (IUPAC), a Takke NpPUBOAWUTbL TPHBUAIbHbIE
Ha3BaHUS OTAE/JbHBbIX OPraHUYEeCKUX BeLeCTB (3TWieH, TMPOIWIeH, aleTU/IEeH,
3TUJIEHTJIUKOJIb, TJULepUH, (eHOo/, (opMmaibAeru, aleTaableri/, MypaBbHHas
KU(JI0Ta, YKCYCHAasi KUCJI0Ta, OJIeMHOBast KUCJ/I0Ta, CTeapyuHOBas KUCJ/I0Ta, IJIFOK03a,
bpykKTO3a, KpaxmaJl, 11e/1/1t0J103a, TJIMLYH);

chOpMUPOBAHHOCTb YMEHUsI OIpeJeNsaTb BHUAbl XWUMHUUECKOW CBSI3U B
OpraHhuYeCcKuX Coe/IMHeHUsIX (0/lMHapHbIe U KPAaTHbIE);

Cc(hOpMUPOBAaHHOCTb YMEHUSI MPUMEHSATH TIOJIO)KEHUS] TEeOPUM CTPOEHUSs
opraHnueckux BeirjectB A. M. BytiepoBa /151 00bsiCHeHUST 3aBUCUMOCTH CBOWCTB
BelLleCTB OT UX COCTaBa U CTPOEHHS; 3aKOH COXPaHEeHUsI MacCChl Bel[eCTB;



chOpMUpPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOeHWUe,
du3nueckue U XUMHYECKHWe CBOMCTBA THUIIMYHBIX Tpe/CTaBUTe/ield pPa3/IUYHbIX
KJIaCCOB OpPraHUYeCcKuX BelecTB (MeTaH, 3TaH, 3TWIEH, MPOIW/IEH, alLeTH/IEH,
Oytaguen-1,3, merunbyraguen-1,3, 6eH30/, MeTaHO/, 3TaHOJ, STUJIEHIJIUKOJIb,
T/IMLepyH, (eHoJI, alleTasb/Jerusi, MypaBbuHasi U YKCyCHasi KUCJIOTbI, TJIHOKO3a,
KpaxmaJl, L|eJIIF0/103a, aMUHOYKCYCHasi KUC/I0Ta), WITFOCTPUPOBATh TeHeTUUeCKYI0
CBSI3b MEXJy HUMM YpPaBHEHUSIMHM COOTBETCTBYHOIIMX XUMHUUECKUX DPeakIuil C
VICTI0/Tb30BaHNEeM CTPYKTYPHBIX (JOPMYJI;

chOpMUPOBAHHOCTh YMEHUSs XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
Cbipbsi  (HeTh, TMPUPOAHBIA Ta3, yrojb), crocobbl uX TMepepaboTKu U
MpakTUUecKoe MprMeHeHue MPOyKTOB repepaboTKy;

c(OpMUPOBAHHOCTb YMEHHM TMPOBOJUTH BBIUMCAEHUS TI0 XUMHUYECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KO/IMUeCTBa MCXOJHOTO BeIjecTBa WM TIPOAYKTa
peakiui TI0 W3BEeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOAHBIX
BeIeCTB WU MPO/YKTOB PeaKLUn);

cchopMHUPOBAaHHOCTb yMEHUU B/Ia/IeTh CUCTEMOM 3HaHWW 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCTIO/Ib3yeMbIX B XMMUU MPU W3Y4YeHUU BeIeCTB U
XUMHUUeCKUX siB/ieHu# (HabstofeHne, u3MepeHue, SKCIIepUMEHT, MO/ie/IMPOBaHue),
WCTOJIb30BaTh CUCTEMHble XUMHWUECKUe 3HaHWs i TIDUHSATUS pelleHui B
KOHKDETHbIX J>KM3HEHHbIX CHUTyallUsiX, CBS3aHHbIX C BellleCTBaMU U UX
TIpUMeHeHueM;

chopMUPOBAaHHOCTb YMeHUM COOJI0/IaTh MpaBuJa M0J/Ib30BaHUS XUMUYECKOU
MOCy/Io U JlabopaTOpHbIM 00OpyZIOBaHMEM, a TakXKe IpaBwWia obpallieHus: C
BellleCTBaMH B COOTBETCTBUM C WHCTPYKLUSIMU T10 BBITIOJTHEHHIO 71ab00paTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTb yMEHWM TUIAHWUPOBaTh U BBIMOJHATb XUMHUYECKUU
9KCTMepUMeHT (TpeBpallieHutsl OpraHUueCKrX BellleCTB TIPU HarpeBaHWH, MOyueHue
5TW/IeHA U W3y4yeHWe ero CBOMCTB, KaueCTBEHHble peakl[MM OpraHhyecKux
BeIIeCcTB, ZeHarypalys Oe/lKOB MpY HarpeBaHWH, I[BeTHBbIe peakiuu OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHoCcTd TIpu oOpailleHud C
BelllecTBaMU U JiabopaTOpHbIM 000pyZOBaHKEM, TMpeACTaB/sATb pe3y/bTaTbl
XUMHUUECKOTO 3KCIepUMeHTa B (popMe 3alvCy ypaBHEHHH COOTBETCTBYHOIIUX
peakiyii ¥ (hOpMy/IMPOBaTh BbIBO/IbI HA OCHOBE 3TUX Pe3yJ/bTaToB;

chOpMUPOBAHHOCTb yMEHUM KDPUTHYECKA aHaJM3UpOBaTh XUMHUYECKYIO
MH(OpMAaLMIO, TOJyYyaeMyl) M3 pas3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
vH(popmaLuu, VIHTepHeT U Apyrux);

chopMHUPOBAaHHOCTb ~ yMeHUM  COO/MOJaTh  TpaBUa  IKOJIOTHYECKH
1je/iecoo0pa3HOro TIOBefleHHsI B OBITY W TPY/AOBOM [eSTeIbHOCTA B LIeJsX
COXpaHEeHMUs] CBOEr0 3/10POBbSl M OKpPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABaTh



OMAaCHOCTb BO3[EWCTBUS HA >KMBble OPraHU3Mbl OMpee/EHHBbIX OpPraHhuYeCKUX
BeII[eCTB, MOHMMasi CMbIC/T TIoKa3aressi II/1K, TosicHATL Ha IprUMepax CIIOCOOBI
yMeHbIIIeHUs] W TIpefOTBpAllleHus1 WX BpeJHOr0 BO3/EUCTBUS Ha OpraHu3m
yesI0BeKa;

A7isT 00yJarouxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: yMeHUe
NIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX MeTO/axX II03HAHUsS BelleCTB U
XUMUUECKUX SIBJIEHUM;

JJIsT  CJIeTIBIX U CJIADOBUAIIMX OOYyUaroluXCs: YMeHHe HCII0/Ib30BaTh
pesbeHO-TOUeUHYI0 cucTeMy ob6o3HaueHuit JI. Bpaitis As 3arvicy XMMUUeCKUX

dbopmy.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
HaumeHoBaHue Ko/muecTBo yacos
Ne O/eKTpoHHbIe (LU poBbIe)
pa3/iesioB U TeM KonTpobHbIe IIpakTHuyeckue
n/n Bcero oOpa3oBaTre/bHbIE pecypChl
NporpamMmsI padoThI paboThI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
[Ipegmet
OpraHuYecKou
xumuu. Teopus
11 CTDORHNS bubsmmoreka IIOK
' P https://m.edso0.ru/d69df650
OpraHUuYeCcKux
coearHeHu A. M.
byrtneposa
Wtoro no paspeny
Pa3pen 2. YrieBoaopoabl
[IpenenbHble
21 151;0 ODOILL — bubmoreka LIOK
' y AOPOA https://m.eds00.ru/d69df650
aKaHbl
HermpezenbHbie
yT71eBOZ0OPO/ABI: Bubmioreka IIOK
2.2 1
a/IKeHbl, https://m.edso0.1ru/d69df650
alKa/iieHbl, aTKVUHbI
bubmmoreka IIOK
ApomaTtuyeckue
2.3 https://m.edsoo.ru/d69df650
yIJIeEBOZOPOAbI
24 IIpupopHsie 1 Bbubmmoreka LIOK

HCTOUHHKH

https://m.edsoo.ru/d69df650




yTJIEBOJIOPOZIOB U
UX repepaboTka

WTtoro no pasgeny

13

Pazpgen 3. Kuciopojacogep:xaijyue opranHnyecKue cCoeJHHeHUs

bubmioTeka LIOK
31 Crmptet. bexon 3 https://m.edsoo.ru/d69df650
Anbnerupl.
bubmoreka IIOK
Kapb6oHoBbIe
3.2 7 https://m.edso0.ru/d69df650
KucaoTbl. Cl0>KHbBIE
3¢upbI
bubmioTeka [IOK
3.3 YTIIeBOJb! 3 1 https://m.edsoo.ru/d69df650
Wtoro no paspeny 13

Pa3pen 4. A3oTcopaepikaiu

€ opraHnvyeckKue CoeJHUHeHUs

AMUWHEBIL . o
4.1 AMVHOKUCIIOTBI. 3 ubnmoreka 1]
https://m.edsoo.ru/d69df650
Benku
WToro 1o pasgemny 3

Paspen 5. BbicOkoMoJ1eKy/IsIpHbIe COeJUHEeHUs

£ 1 [TnacTMaccel. 5 bubmmoreka LIOK
’ Kayuyku. BosiokHa https://m.eds00.ru/d69df650
Wtoro no pasgeny 2
OBLIEE KOJIMYECTBO
YACOB I10 34 2

[TPO'PAMME




IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
Ko/inuecTBo yacos
No Jata OnekTpoHHbIe IU(ppoBbIE
Tema ypoka KonTponbubie IIpakTuueckue
n/m Bcero u3ydeHusi oOpa3oBarTe/bHbIE Pecypchl
padoThI paboThI

[TpesgMeT opraHMYeCKOU XUMUH, Bbubmioreka IIOK

1 eé BO3HUKHOBeHNUe, pasBUTHe U 1 1 Hepenst https://m.edsoo0.ru/3686e6£5
3HaueHue
Teopusi CTpoeHsE OpraHuYeCcKux bubmmoreka LIOK

2 coeguHenu A. M. Bytneposa, eé 1 2 Heplens https://m.edsoo.ru/9e595cb8
OCHOBHBIE T0JIOKEeHHUS
IIpencraBnenve o
K/1accU(UKaL1 OpraHnyecKnux

bubmoreka IIOK

BelljecTB. HoMeHk1aTypa

3 1 3 Hefens https://m.edsoo.ru/c212dd21
(cuctemaTuyeckasi) u
TPUBHAJ/IbHbIE Ha3BaHUS
OpraHhYecKuX BelecTB
AJIKaHBI: COCTaB U CTPOeHUe, bubnuoreka LIOK

4 . 1 4 nepens
COMOJIOTUYECKUU P, https://m.edsoo.ru/25a14636
MeTaH 1 3TaH — MpocCTeuIIre

5 1 5 Hepenst
TIpe/iCTaBUTe/IN ajKaHOB
AJIKeHBI: COCTaB U CTpPOeHHe, bubmoteka LIOK

6 . 1 6 Hegens
CBOWCTBA https://m.edsoo.ru/273b0ale
OTWIeH U NPOIUIeH —

7 IIpOCTeUIIre TIpefCTaBuTeNn 1 7 Hepens
a/IKeHOB
IIpakTnueckas padora Ne 1. Bubmmoteka LIOK

8 «ITonyyeHue 3TH/IeHA U 1 1 8 Hemens https://m.edsoo.ru/0941eed8

HU3y4deHHUe ero CBOMCTB»




Asnkagvensl. byraauen-1,3 u
MeTunbyTaguen-1,3. [TonyueHue
CUHTEeTUYeCKOro Kayuyyka U
pe3uHbl

9 Hepens

bubmmoreka IIOK
https://m.edsoo.ru/04298c0a

10

AJIKUHBI: COCTaB U 0COOEHHOCTH
CTPOeHMUs], TOMOJIOTUUEeCKUH PAJ.
AnleTuneH — npoCTenIri
Tipe/iCTaBUTe/b aIKUHOB

10 Hepens

bubmioreka LIOK
https://m.edsoo.ru/68b6cc4c

11

Briunicnenus no YPaBHEHHNIO
XUMHUECKOU peakuuun

11 Hepens

bubmmoreka LIOK
https://m.edsoo.ru/5db8e526

12

Apenbl: 6€H3071 ¥ TONTYOJI.
TOKCUYHOCTH apeHOoB

12 nepens

bubmioreka LIOK
https://m.edsoo.ru/a92a7094

13

I'eneTnueckasi CcBsI3b
yIJ1eBOZ0PO/ OB,
TIpYHA/JIeKaIMX K pa3/IMYHbIM
Kjaccam

13 Henens

14

[IpypopHbIe UCTOUHUKU
yTIeBO/IOPOZOB: TIPUPOZHBIN Ta3
¥l TIOTTy THBIE He(TSIHbIE Ta3bl,
He(Tb U POJYKTHI eé
nepepaboTKU

14 nepens

bubmioTeka LIOK
https://m.edsoo.ru/21f9de78

15

ITpupoaHbIe UCTOUHUKUA
YT1IeBO/IOPOZIOB: TIPUPOJHBIN Ta3
Yl TIOTTy THBIE He(TSIHbIE Ta3bl,
He(Tb U MPOJYKTHI 8
nepepaboTKU

15 Hepens

16

KonTposbHas pabora no
pasjeiny «YrieBoj0poAbI»

16 Henens

bubmoTeka LIOK
https://m.edsoo.ru/95c¢9e298




[TpenesnbHbIe OIHOATOMHbBIE

bubmoreka LIOK

17 CIIUPTBI: METAHOJI Y 3TaHOJI. 17 vepens | https://m.edsoo.ru/df04c5cd

BopopogHas cBs3b
bubmoreka IIOK

MHoroaTomMHbIe CITUPTHI:

18 18 mepena | https://m.edsoo.ru/ee4d84aa
STU/IEHTJIUKO/Ib U TJIULePUH
@deHOo: CTPOEHUEe MOJIEKY/JIbI, bubmmoreka IIOK

19 (busnyeckre ¥ XMMUUecKre 19 mepens | https://m.edsoo.ru/2ce726f8
CBOICTBA, TPUMeHeHHe
Anbgerusbl: hopmanbaeru u

20 ACTHABL: (Op AETHA 20 "enens
aueranberus. ALeToH
OJHOOCHOBHBIE TIpe/ie/ibHbIe bubmmoreka LIOK

21 KapOOHOBbIE KHUC/IOTHI: 21 mepenst | https://m.edsoo.ru/fecOb113
MypaBbHHasl U YKCYyCHast
IlpakTHueckas pabora Ne 2.

22 «CBOHCTBA pacTBOpa YKCyCHOM 22 Hepenst
KHC/I0ThD»
CreapuHoBas U 0/1eMHOBast bubnuoreka LIOK

23 KUCJIOTHI, KaK IpeJCTaBUTeIn 23 Hepensi | https://m.edsoo.ru/83a08773
BBICIIIX KapOOHOBBIX KUC/IOT
Mpbu1a Kak COJIA BBICIINX Bbubmoteka LIOK

24 KapOOHOBBIX KHUC/IOT, UX MOIOII[ee 24 nepens | https://m.edsoo.ru/3c¢566565
JlelicTBHe
CnoyxHble 3¢MpbI KaKk
TIPOM3BO/JHBIe KAPOOHOBBIX Brbmoreka LOK

25 | P P 25 nepienst | https://m.edsoo.rw/adfffe6d
KUCJIOT. ['UAPO/IN3 C/I0’KHBIX
3¢upoB

bubmuoreka IIOK

JKvpbl: TUIPO/M3, TIPUMEHEeHNe,

26 26 Hepena | https://m.edsoo.ru/al19¢5b98

Ouosiornueckas POJIb X)KUPOB




YrneBojpl: COCTaB,
K/accuukauys. BaxkHeiive

Bubmoteka LIOK

27 27 "Henens
TpeiCTaBUTeJIU: TJIFOK034a, https://m.edsoo.ru/7a9693al
(dbpykKTO3a, caxapo3a
bubmoreka IIOK
Kpaxman u 1eitoo3a Kak
28 28 Hepens | https://m.edsoo.ru/72a04508
MPUPOJHbIE MOJIUMEDbI
KouTtposbHas padora no
bubmmoreka IIOK
pa3peny
29 29 Hepensa | https://m.edsoo.ru/42c¢6678e
«Kucmopojcoepixaigue
opraHuveckKue coeJJMHeHUsI»
bubmioreka LIOK
30 AMUHBI: METUJIAMUH U aHWUJIMH 30 Hegens https://m.edsoo.ru/efa7etca
) A https://m.edsoo.ru/39cd21f1
AMMHOKHUCIOTHI Kak aM(OTepHbIe Bubmioreka LIOK
OopraHuyeckue CcoeJuHeHUus, UxX https://m.edsoo.ru/d1773e80
31 31 Hepens
OuosIoruueckoe 3HaUeHHe. https://m.edsoo.ru/77df705a
ITenrtuabl
Benku kak npupojHbie bubmoreka LIOK
32 BbICOKOMOJIEKYJISIpHbIe 32 menensi | https:/m.edsoo.ru/429e9899
coeIUHeHHsI
OcCHOBHBIE TTIOHATUS XUMUH
33 BLICOKOMOJIEKY/ITPHBIX 33 Hezens Butmaorexa HOK
. yAp A https://m.edsoo.ru/7aa63ebd
coeZIMHEeHUM
OCHOBHbBIE METO/IbI CUHTE3a
bubmioreka LIOK
BBICOKOMOJIEKYJISIPHBIX
34 34 vepens | https://m.edsoo.ru/6a22ble8

coefimHeHu. [1nacTMaccsl,

Kay4yKH, BO/IOKHA




OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

34




YUYEBHO-METOJUYECKOE OBECIIEHEHUWE OBPA3OBATEJ/IBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

-Xumusi: 10 kacc: yriay6neHHbid ypoBeHb: yuebuuk/ C.A. Ily3akos, H.B. MaiHuHa,
B.A. Tlorikos.- Mockga: IIpoceienue, 2022 r.

METOJUYECKUE MATEPUAJIbI JIs1 YUYUTEJIAA
-Xumust: 10-11 knacc: yriy6seHHbId ypoBeHb. COOPHUK 3a7iau U yripakHeHuii/ C.A.

ITy3akos, B.A. ITonkos, 1.B. bapeiioBa.- Mocksa: IIpocseluenue, 2021 r.

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETH
NHTEPHET

http://him.1september.ru
http://shool-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru

http://him-school.ru

http://college.ru/himiya/












