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INOSICHUTEJIbHAS 3AIINCKA

[Iporpamma MO XWMHH Ha YpOBHe cpefgHero obijero o6pa3oBaHus
pa3paboraHa Ha ocHOBe @PeziepasbHOTO 3aKOoHa OT 29.12.2012 Ne 273-®3 «06
obpazoBanuu B Poccuiickoii @efepariui», TpeboBaHU K pe3ynbTaTaM OCBOEHMS
denepanbHON 00pa3oBaTe/IbHOM TIpOTpaMMbI  CpefiHero o0Irero oOpa3oBaHUS
(®OIT COO), mnpeacraBneHHblx B~ desepasbHOM  TOCYJapCTBEHHOM
obpazoBarenbHoM ctaHzapre COQO, ¢ yuétom KoHIlenuy TIperofaBaHys
yuebHOro TipegMeTa «XuMHs» B 0Opa3oBaTe/lbHBIX OpraHu3alusax Poccuiickoi
denepaliyiy, peanu3yOLIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOrpaMMbl, U
OCHOBHBIX TI0/IO)KeHUN «CTpaTeruu pa3BUTUsS BocluTaHusi B Poccuiickoit
®egepaumu Ha nepuof no 2025 roga» (Pacnopsbkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHoBy 1MOAX0/I0B K pa3paboTKe IMporpaMMbl M0 XUMHH, K OIpejeneHUI0
o011ieit cTpaTeruu 00yueHusl, BOCIIMTAHUS U Pa3BUTUS 00YyUaroIUXCsl CpeJiCTBaMU
yuebHoro nipeameta «Xumusi» Ajist 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIN
KoHLernTyanbHble monoxeHuss ®I'OC COO o B3aumooOycC/IOB/IEHHOCTH Liefiel,
cofiep)KaHusi, pe3y/nbTaToB oOyueHHsT W TpeOOBaHW K YPOBHIO TOATOTOBKH
BBIMTYCKHUKOB.

XuMmuyeckoe obpa3oBaHue, roJiyyaemMoe BBITTY CKHUKaMU
o61ieobpa3oBaTe/ibHOM  OpraHU3allvd, SIB/SeTCS HeoThbeM/IeMOM UacTbio UX
obpazoBaHHOCTH. OHO CAY)KUT 3aBepIIAlOIIMM 3TalloM peaju3aluv  Ha
COOTBETCTBYIOLL[eM eMy 0a30BOM YpOBHe KJIIOUEBLIX LIeHHOCTeM, MPUCYIIUX
I[eJIOCTHOM CHUCTeMe XHUMHUUeCKOro o0pa3oBaHusi. OTH IIeHHOCTH KacaroTCs
TI03HAHUS 3aKOHOB MPHUPO/BI, (HOPMUPOBaHUS MHUPOBO33peHHs U 00IIel Ky/IbTyphbl
Yye/iOBeKa, a TakKKe SKOJOrMuecKM O0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY
3[JOPOBbI0O U TIPUPOJHOW cpeZie. Peanu3yeTcsi xumuueckoe obOpa3oBaHue
o0yuaroIrXCs Ha ypOBHe cpefHero obiero obpa3oBaHusi CpeficTBaMu yuebGHOTO
npeiMeTa «XHMHsI», CO/lep)KaHWe U TIOCTPOeHHWe KOTOPOro OrpejiesieHbl B
mporpaMMe 10 XUMHM C YY6TOM CcreldUkyd HayKd XUMHUM, e€ 3HaueHUs B
MO3HAaHUM TIPUPOZBI M B MaTepuasbHON >XU3HU 00IllecTBa, a TakKXe C yUETOM
oO0ImMXx 1e/iell W TIPUHLIAIIOB, XapaKTepU3YIOI[UX COBPEMEHHOE COCTOSTHHE
cuCTeMbI cpefiHero obirero odbpa3oBanus B Poccuiickoii denepariyu.

XUMUSI KaK JIEeMeHT CUCTeMbI eCTeCTBEeHHBIX HayK WrpaeT 0COOyI0 poJjib B
COBpeMeHHOM I[MBWU/IM3AllUM, B CO3/IJaHMM HOBOM 0a3bl MaTepuanbHOW KY/bTYPHI.
OnHa BHOCHUT CBOM BKJIaJ| B (hOpMHUpOBaHUe pallOHAaTbHOTO HAYYHOTO MBIIIIEHUS],
B CO3/laHKe L[eJIOCTHOTO TIpeZicTaBeHusi 00 OKpysKarollleM MHpe Kak O eJIUHCTBe
TIPUPO/IbI M YesioBeKa, KOoTopoe (OpMHPYeTCs B XWUMUU Ha OCHOBE TTOHWUMAaHUS
BeII[eCTBEHHOI'0 COCTaBa OKPY’Kalolllero MHUpPAa, OCO3HAHUSI B3aMMOCBSI3U MEXY
CTPOEHHEM BeIIeCTB, X CBOMCTBAMU 1 BO3MO>KHBIMH 00/1aCTIMH TIPUMEHEHHUS.



TecHO B3auMMO/IeHCTBYSI C APYTUMM eCTeCTBEHHbIMU HayKaMM, XWMUS CTaja
HEeOTbeMJ/IEMOI YaCThI0 MUPOBOU KY/bTYPhl, HEOOXOUMBIM yC/IOBHEM YCITIEIITHOTO
TPyZa W >KU3HU KaKJoro usmeHa obirectBa. CoBpeMeHHass XHUMHS KaK Hayka
co3yjiaTe/ibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HallpaB/ieHa Ha pelleHue
ryi06anbHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHs Ue/iOBeUYeCTBAa — ChIPbEBOM,
HEepreTUUeCKOM, MUILeBOM, IKOIOrMUeckoi 6e301acHOCTH M OXPaHbl 3/10POBbSI.

B cootBercTBUM C OOMMMHU I[e/IIMH M TIPUHI[ATIAMH CpeJHero o6Irero
obpa3oBaHus cojiepKaHue npeaMeTta « Xumus» (10-11 Knaccel, 6a30BbIl YPOBEHb
M3y4eHHs1) OPUeHTUPOBAHO MPeUMYI[eCTBEHHO Ha OOIIeKy/JIbTYPHYIO TTOATOTOBKY
oOyyJaroIuxcs, HeoOXOAUMYHO UM [/ BbIpaOOTKM MHPOBO33pPeHUeCKHX
OpPUEHTUPOB, VCIIEIIHOIO0 BK/IHOYEHUSI B JKW3Hb COLIMyMa, TMPOAOJ/DKEHHS
o0Opa3oBaHUs B pa3MUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPeCTBEHHO C XUMUEH.

CocTap/isAOIMMA  TIpeaMeTa «XUMHsSI»  SBJISIIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumusi» M «OOIjasi ¥ HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COZiepyKaHHsI KOTOPBIX SIBJISTIOTCS OCHOBBI 6a30BOi HayKU: CHCTEMa
3HaHWI TI0 HeOpraHWUeCKOW XUMHH (C BKIFOUeHWEM 3HaHWW U3 00IIel XUMUN) U
OpraHhuyeckou xvumuu. @OpMHUpPOBaHME [AHHOM CUCTeMbl 3HAHWUMW TPU W3YUYeHUU
npegMeTa obecrieuriBaeT BO3MOKHOCTb PacCMOTPeHUs] BCEro MHOrooOpasusi
BeIIeCTB Ha OCHOBe OOIIMX TTOHSTHM, 3aKOHOB M TEOPH XUMUHU.

Crtpykrypa cozep>XaHust KypcoB — «OpraHuueckass xumusi» U «OOias u
HeopraHuyeckass XUMusi» C(opMUpOBaHa B TporpaMme MO XUMHM Ha OCHOBE
CUCTEeMHOTO TIOAXOZa K WU3yueHUI0 YyueOHOro wmarTepuana u 00yc/ioBIeHa
HUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHWM Ha  OMNpeJe/éHHBIX
TeOpPeTUYeCKUX YPOBHAX. Tak, B KypCce OpraHMYeCcKOM XHMWUM BelllecTBa
pacCMaTpUBAIOTCSI Ha YPOBHE K/IAaCCUUECKOW TeOpUM CTPOEHUs] OpraHu4ecKux
COeJMHEHWW, a TakKkKe Ha YPOBHE CTEPeOXUMHUECKMX W  3JeKTPOHHBIX
Tpe/iCTaB/IeHnd O cTpoeHHH BelrlecTB. CBefeHusi 00 H3ydyaeMbIX B Kypce
BeIIleCTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COeJIMHeHW. B Kypce opraHMueckol XWUMHWM TI0JIy4alOT pa3BUTHE
copMUpOBaHHbIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi NepBOHauabHbIe
rpe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIaCCU(PUKALIMOHHBIX TPU3HAKaX BeIleCTs,
3aBMCHAMOCTU CBOMCTB BeIleCTB OT UX CTPOEHHS, 0 XUMUUYECKOU peaKI[vu.

[Ton HOBBIM yI7IOM 3peHHsI B TMpeaMeTe «XuUMHs» 0a30BOro ypOBHS
paccMaTpUBaeTCsl M3yueHHbIi Ha ypOBHE OCHOBHOro o0iero o0pa3oBaHUs
TeOpeTUYeCKU maTepuan U (HaKTOJIOTMUYeCKWe CBeJileHHWs O BelllecTBax |
XUMHUUeCKON peaki[uu. Tak, B UaCTHOCTH, B Kypce «OOijasi u HeopraHudeckas
XUMHSI» 00yYaroIIUMCsl TIPe/IOCTaB/IsIeTCsl BO3MOXKHOCTb OCO3HaTh 3HaueHue
MepuoAMUeCcKOro 3akoHa C 00IleTeopeTHYecKUX W MeTOJ0/IOTHYeCKUX TO3HULUH,



ryb)ke TIOHSTH WCTOpUYECKOe U3MeHeHWe (YHKLIMA 3TOro 3akoHa — OT
o0o0r1atortieid 10 00BACHSIOLEH U POTHO3UPYIOIIEH.

EnvHas cucreMa 3HaHMM O Ba)KHEHIIMX Bell[eCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TPUMEHEeHWU, a TaKKe O XMMHUeCKUX DPeakIUsaX, WX CYIL[HOCTA U
3aKOHOMEpPHOCTAX T[pOoTeKaHusi fJoroynHserca B Kypcax 10 um 11 kiaccoB
3/IeMeHTaMM  COJ/iep>KaHusl, UMEIIIUMU KyJbTYPOJOTUUeCKUA U TIPUK/IaJHOU
XapakTep. OTU 3HaHUS CIOCOOCTBYIOT TIOHUMAaHHWIO B3aUMOCBSI3M XUMHU C
IPYTUMU HayKaMH, PAcKpbIBAlOT €€ POjb B ITI03HABaTeJIbHOM W TIPAKTUUECKOU
JesiTe/IbHOCTU  YeJslIoBeKa, CIIOCOOCTBYIOT BOCIIMTAHHIO YBa)KeHHsI K TIPOLeCCy
TBOpYeCTBa B 00/1aCTV TEOPUM M TIPAKTUUECKUX TPUIOKEHWN XUMHH, TIOMOTaroT
BBIIYCKHUKY OpPHUEHTHUPOBATbCS B OOIECTBEHHO U JIMYHOCTHO 3HAUHMMBIX
npo0sieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYEeCKH OCMBICMBATh WH(POPMAIUIO U
NIPUMEHSATb €€ [jisi TIOTIOJTHeHWsI 3HaHWM, pelleHus WHTeIeKTyalbHbIX U
9KCTepUMeHTabHbIX HUCC/e/oBaTe/IbCKUX 3aZiau. B 11e/ioM copep>kaHue yueGHOTO
npegMeTa «XWUMHSI»  JAHHOTO  YPOBHS  W3yUYeHWs  OpPHUEHTHPOBAHO  Ha
dbopmMrpoBaHre y 00yYarOImUXCsi MHPOBO33DEHUECKON OCHOBBI [jisi TIOHUMAaHMUS
dbunocopckux umgeld, TaKux KakK: MaTepuajbHOe eJWHCTBO HEeOpraHu4yeckoro u
OpPraHUYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeleCTB WX COCTaBOM M
CTpPOEHHWEM, TI03HABAEMOCTb TIPUPOJHBIX SBJEHUM TIyTEM JKCIIEPUMEHTa W
pellleHUs] TIPOTUBOPEUMM MeXJy HOBbBIMH (aKTaMd W TeOpeTHYeCKHUMHU
TIpe/ITIOChIIKaMH, OCO3HaHKe POJId XUMUH B PellleHHUH SKOJIOTMuecKux rpobsem, a
TakKe 1po0bsieM cOepekeHUs] SHEPreTUUeCKUX pPeCcypCoB, ChIpbsl, CO3/IaHHsI HOBBIX
TeXHOJIOTUH Y MaTepHasioB.

B miaHe pelileHWsi 3aZiau  BOCIUTAHHWS, Ppa3BUTHS U COLIMAIM3aAl[UN
o0Oyuaroluxcs TMPUHSATbIe TPOrPAMMON T0 XWMHH TIOAXObI K OTpe/esieHHI0
coJiep)KaHusi W TIOCTPOeHHusi TipeAMeTa TMpeAycMaTpuBalOT (HOpMUpPOBaHUE
YHUBEpCalbHBIX yUeOHBIX [elCTBUM, WMelmUx 06a30Boe 3HaueHUe /s
Pa3UUHBIX BUJOB [IeATeTbHOCTH: pellleHus Tpo0seM, TIIOMCKa, aHaiud3a W
06paboTku nHbOpMaIMH, He00OX0JUMBIX [1/1s1 TIPHOOPEeTeHHS OITbITa MPAKTHUeCKOM
W WCC/Ie/oBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollleid Ba)KHOe MeCTO B TO3HaHUM
XUMUH.

B mpakTvke mperofiaBaHus XUMHUM KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpe/iHero o01rero obpa3oBaHusi, IIPU OIpeie/IeHAN
cojJiep)KaTe/IbHOM XapaKTepUCTUKU 1iejiell u3yueHUsl TpefiMeTa HarpaBjieHUeM
TIepPBOCTETNEHHON 3HAUMMOCTH TPAAMIIMOHHO TIPU3HAETCS (OPMHpOBaHHE OCHOB
XUMHUUeCKON HayKd Kak 006/1acT COBPEMEHHOTO eCTeCTBO3HaHMS, MPaKTHUUeCKOH
JesiTe/IbHOCTU 4esioBeKa M KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTypbl. C
MeTOJWYEeCKOW TOYKU 3peHHUs TaKOW MOJAXOJ K Ompe/ie/ieHUI0 liejield H3yueHUst
TIpeIMeTa SIB/ISIETCSI BITOJTHE OTIPaB/[aHHBIM.



CoryiacHO J@HHOW TOYKe 3peHUs] TJIaBHbIMU LieJiIMA U3y4deHus mpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 -11 K/1.) SIBSIOTCS:

e (opMHpOBaHME CUCTEMBI XMMUUECKHMX 3HAaHUM KaK BaKHeUIlen
COCTAaBJISIFOIIEN eCTeCTBeHHO-HAaYUHOM KapTUHbBI MMDPA, B OCHOBE KOTOPOU
JieXXaT K/oueBble TIOHATUSI, (PyHJaMeHTa/bHble 3aKOHbI U TEOPUM XHMHUH,
OCBOEHUe s3blKa HayKH, YCBOEHHWe W TIOHMMaHHe CYI[HOCTH OCTYMHBIX
0000111eHNI MUPOBO33pEHUECKOT0 XapaKTepa, 03HaKOMJIeHWe C UCTopuei
WX pa3BUTHS U CTaHOBJIEHUS;

e (dopMHUpOBaHKe U pa3BUTHE TIPe/ICTAB/IEHU O HayUHbIX METO/IaX MMO3HaHUS
BeIIeCTB M XUMHUUECKUX peakiuii, HeoOXOAUMBbIX i MpruobpeTeHuUs
yMeHUN OpHUeHTHPOBAaThCSi B MHUDe BellleCTB U XUMHUYECKUX sIBJIeHUM,
MMEIOILUX MeCTO B MPUPO/Ie, B TIPAKTUUECKOHN U TTOBCeHEBHOM »KWU3HY;

e pa3BUTHe YMeHHI U CrIoCcO00B iesiTe/TbHOCTH, CBA3aHHBIX C HaOMofeHreM
M 00bsiCHEHMeM XWMUYEeCKOTO 3JKCIepuMeHTa, COO/IofieHreM TpaBuil
6e3oracHOro oOparlrieHus C BelljeCTBaMH.

Hapsiny c 3TuM, cojilep>kaTe/ibHasi XapaKTepPUCTUKA 1ie/iell U 3a7jau U3yueHus
rpeiMeTa B IIporpaMme o0 XMMHUW YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMU TIPUOPUTETaMU B CHCTeMe cpefiHero obiero obpa3oBanus. CerojHsi B
TperofiaBaHi  XUMHUM B Oofblllell  CTerleHW  OTAAéTCS  TIpeJIIouTeHHe
MIPAaKTUUeCKOH KOMITOHEHTe COJlep)KaHusi OO0yueHHs, OpHeHTHPOBAHHOW Ha
TIO/ITOTOBKY BBIMYCKHHKA 0011je00pa30oBaTe/IbHOM OpraHu3aliid, Biaelolero He
HabopoM 3HaHUM, a (YHKI[MOHA/JLHOW TPaMOTHOCTBIO, TO €CTh CrocobamMu U
yMEeHUSIMA aKTHBHOT'O TOJyuYeHUs] 3HAaHUM U MpPUMeHeHUs] UX B peasibHOM KU3HU
QIS pellieHus TTPaKTUYeCKUX 3ajau.

B cBsi3u € 3TUM TIpU UM3y4yeHUM TipeiMeTa «XUMUS» [IOMHUHHUpPYHOIIee
3HaueHUe MpUoOpeTaroT TaKue 1e/d U 3a[jauu, Kak:

aflariTalfysl 00yJaromuxcsl K yCJIOBUSAM JUHAMHUHO Pa3BHBAIOIETOCsS MHpa,
dbopMUpoBaHWe  UHTe/ZIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo0bpa30oBaHUI0, COTPYJHUUECTBY, CAMOCTOSATETLHOMY TPHUHSTHIO TPaMOTHBIX
pellleHn B KOHKPETHBIX >KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX C BeLeCTBaMU U UX
TIpUMeHeHueM;

dopmMrpoBaHre y OOyuaroIUXCs K/IIOUEBBIX HABLIKOB  (K/THOUEBBIX
KOMITeTeHLIU), HMMEIOIIUX YHUBepcajbHOe 3HaueHue [Jisi pPas3/UuHbIX BHU/OB
JesiTeNTbHOCTU: pellieHus TpobsieM, MOMCKa, aHaiu3a U 06paboTku MH(OpMaIuy,
HeOOXOUMBIX [Jii TPHOOpeTeHUs OIbITa [esATeTbHOCTH, KOTOpas 3aHUMaeT
BaO)KHOE MeCTO B TI03HAHMM XUMHH, a TakKKe [/l OLIEHKA C TO3ULIUM
9KO0JIOTHYEeCKOW 0e30MacHOCTA XapakTepa B/MSHUS BeIeCTB U XUMHYECKUX
TIPOLIECCOB HAa OpraHM3M uejioBeKa Y IIPUPOJHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPEeCOB, WHTE/IeKTyaJbHbIX U TBOPUYECKHUX
criocobHOCTel 00yUaroIMXcsi: CIOCOOHOCTH CaMOCTOSITe/IbHO NPHOOpeTaTh HOBLIE
3HaHUS 110 XMMUU B COOTBETCTBHUHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, HUCIIOH30BaTh
coBpeMeHHble MH(GOpPMAaIMOHHbIE TEXHOJOTUU [I/Isl TIOMCKa M aHa/u3a yueOHOU U
HayYHO-TIONY/ISIPHON MH(POPMAIUM XUMHUYEeCKOT'0 CO/Iep>KaHus;

dbopMrpoBaHre U pa3BUTHe y 00yUarol[UXCsl aCCOLIMAaTUBHOTO U JIOTUUECKOTO
MBIIIIeHUs], HabJTFoaTe TbHOCTU, COOPaHHOCTH, aKKyPaTHOCTH, KOTOpPbie 0COOeHHO
HeoOXOJWMBI, B YaCTHOCTH, TIPH TIJITAHUPOBAHWM U TIPOBEEHUHA XUMHAUYECKOTO
9KCTIePUMEHTa;

BOCIIUTaHWe Y obOyuaronmxcs yOeXJEHHOCTY B  T'yMaHHCTUUeCKOU
HarpaB/IeHHOCTH XWUMUM, €€ BaXHOM DOMM B pellleHWH T1100anbHbIX TpobsieM
paLMOHATBLHOTO TIPHUPOAOIIOL30BaHMS, TIOMIO/THEHUSI SHePreTUYeCKUX PecypcoB U
COXpaHeHHUs TIPUPOJHOTO0 PABHOBeCHsl, OCO3HAaHUSI HeOOXOAUMOCTH OepeKHOro
OTHOILIEHUSI K TIpUPOJie U CBOEMY 3/I0POBbIO, a TaKXe IPUOOpeTeHUsi OIbITa
WCTIO/Tb30BaHUsT TIO/TyYeHHbIX 3HAHWM /I TIPUHATHS TPaMOTHBIX peIlleHud B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebHOM 1i1aHe cpegHero o0imero oOpa3oBaHUs TIPeAMET « XUMHSI»
6a30BOro ypoBHsi BXOAUT B COCTaB TpeMeTHON 00actu «EcTecTBeHHO-HayuHbIe
TIpeIMEThI».

OG6111ee umMC/I0 YaCOB, OTBEJEHHBIX [IJisl U3yUeHUs] XUMKH, Ha 6a30BOM ypOBHe
cpenHero obiriero obpa3oBaHusi, coctassisieT 68 yacos: B 10 knacce — 34 yaca (1
yac B Hefient0), B 11 knacce — 34 yaca (1 yac B Hefie/io).



COJEPXAHUE OBYUYEHUSA
10 K/TACC
OPTAHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XMMHUH

[IpegMeT opraHUueCcKOM XWMUM: eé BOSHUKHOBEHUE, Pa3BUTUE U 3HaUeHue B
TOJTyUeHUX HOBBIX BeIeCTB M MaTepuasioB. Teopusi CTPOEHUsI OpPraHNudecKHUX
coefuHeHui A. M. ByTnepoBa, eé ocHOBHbIe MoJi0KeHUs1. CTPYKTypHbIe (POPMY/IbI
OpraHhuecKux BeljecTB. ['oMosorusi, wu3omepusi. XuWMUYeckKas CBs3b B
OpraHhuYeCKUX COeIMHEHUSIX — OJJMHAapHbIE U KpPaTHbIE CBSI3U.

[IpencraBieHue 0 KiacCU(pUKALMU OpraHWYecKUx BellecTB. HoMeHk/aTypa
OpraHMYeCcKux COeJWHeHWU (CcucTeMaThdecKas) W TpUBUA/JbHble Ha3BaHUS
Ba)KHEMIIINX Mpe/ICTaBUTe/IeN K/1aCCOB OPraHUYeCKUX BellecTB.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BeIlleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C oOpa3ljaMd OpraHUYecKHWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBe, MO/ie/IMpOBaHie MOJIeKYJl OpraHUYecKHWX BeIlecTB, Hab/o/ieHue |
onucaHue eMOHCTPAL[MOHHBIX OMBITOB T0 MpPeBpallleHU0 OPraHuYeCcKuX BelljeCTB
TIpYU HarpeBaHuH (T1aB/ieHWe, 0OYT/IMBaHNEe U TOPEHUE).

YriaeBogopoasl

AJIKaHbI: COCTaB U CTpOEHWe, TOMOJIOTUUeCKuW psifi. MeTraH U 3TaH —
MpOCTeMIMe TpeACTaBUTe/M alKaHOB: (U3uYecKhe W XUMHUUeCKHue CBOMCTBa
(peakuyu 3amelleHHds W TOpEeHHUs), HaxOXAeHWe B MpUpOJe, TMOaydyeHue U
TIpUMEHEeHHUe.

AJIKeHBI: COCTaB M CTPOEHWe, TOMOJIOTUYECKUM Psifl. DTU/IeH W MPOIWJIeH —
MpOCTeMIMe TpeACTaBUTe/d alKeHOB: (U3uYecKhe W XUMUUeCKHue CBOMCTBa
(peakuyMy TUADUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAllUM, OKUC/IEHUsI U
TO/IMMEepU3aLuK), MoJlyyeHre Y TIpUMeHeHue.

Ankamuennl: OyTtaauven-1,3 u MeTunOyTagueH-1,3: CTpoeHHe, BaKHEHIIHe
XMMUUeCKre CBOMCTBA (peakuus nosumepu3anuu). [lonyueHre CHHTETUYECKOTO
KayuyKa U pe3uHbI.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psifi. AlleTH/IeH
— TMPOCTEMIINK TIpe/CTaBUTe/b a/JIKMHOB: COCTaB, CTpOeHWe, ¢u3Nueckue u
XMMUUeCKre CBOMCTBa (peakluM TW/IpUPOBaHUs, TaJ0reHUPOBaHUS, TMpaTaljyy,
TOpEeHUsl), oJyYeHre U IpUMeHEeHHUe.

Apensl. beH3os: cocTaB, cTpoeHue, (u3dueckhe W XUMHUUeCKHEe CBOWCTBa
(peakuyy rajioreHMpOBaHWs M HUTPOBAaHUsA), MOJlydyeHue U rpuMeHenue. Tosayosn:
cocmas, cmpoeHue, ¢usuyeckue U  Xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUSl), No/ayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTnMueckasi CBA3b MeEXAY VIJIEBOAOPOAAMM, TIPUHAZJIEXAIUMU K
Pa3/IMYHbIM KJlacCaM.

[IpypoiHbIe WCTOUHUKUA YT/A€BOAOpPOAOB. [IpUpOAHBIM Ta3 U TIOMyTHBIE
HedTsaHble ra3el. HedTs u eé mpoucxoxkaenue. Criocobbl mepepabOTKH HepTH:
TeperoHKa, KpPEeKWHI (TepMHUUYeCKuM, KaTaIUTUYeCKuu), Nuponus. [IpofyKThl
nepepaboTKy He(TH, UX TIPUMeHeHHe B MPOMBIILJIEHHOCTH U B ObITy. KameHHbII
yT'0JTb U TIPOAYKTHI €0 TiepepaboTKy.

OKCIepuMeHTa/IbHble MeTOZbl M3YUeHHs BellleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KaydyyKOB U pe3WHBI, KOJUIEKIUU
«HebTb» U©  «¥Yroib», MoJenupoBaHHWe  MOJEKYJ]  YyIJIeBOJIOPOJIOB U
rajloreHONPOU3BO/IHBIX, MPOBeJieHNe MMPAKTUUeCKOW paboThl: ToyyeHHe STU/IeHa
Y U3y4YeHHe ero CBOUCTB.

PacuéTtHble 3azaun.

BbrurciieHusi 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BbEMa,
KO/IMYeCTBa MCXOJHOTO BellleCTBa WJ/IM TPOJYyKTa peaklUM IO M3BECTHbIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BellleCTB WK MPOJYKTOB PeaKlvu).

Kuciopojcoaepikaniyue opraHuuecKye coeJHHeHUs

[IpefencHble OQHOATOMHBIE CIUPTHI. MeTaHO/N UM 3TaHO/: CTPOEHUe,
du3nueckue W XUMHUUECKHMe CBOMCTBA (peakiuM C aKTHBHBIMM MeTajllaMH,
rajJloreHOBOJOPO/iaMH, TOpeHue), TNpUMeHeHWe. BoJopoiHble CBSI3U  MeXAY
MOJIEKYJ/IaMH1 CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatomMHble  CIIUPTHL.  ODTWIEHIJIMKOJIb W  TIJIULEPUH: CTPOEHHUe,
¢u3nueckue W XUMUYECKHMe CBOWCTBA (B3aMMOJEMCTBHE CO LIeJ0YHBIMU
MeTas/ulaM{, KaueCTBeHHasl peakLusi Ha MHOrOaTOMHBbIe CIIUPTHI). [leliCTBUe Ha
opraHusM yesioBeka. [IprMeHeHre rauLepruHa U STUIEeHTIUKOJIS.

@®eHOJ: CTPOeHWe MOJIeKy/bl, (U3MYeCKhe W XUMUYECKHe CBOMCTBA.
TokcnuHOCTh (PeHOsa. [IpriMeHeHue eHoa.

Anmpperugpl U KemoHbl. DopManplerus, aletajblerusi:  CTPOeHHe,
dur3nueckue U XMMUUECKUe CBOMCTBA (peakLiMM OKWC/IeHWs] U BOCCTaHOBJIEHUS,
KaueCTBEeHHbIE Peakl[1K), MOyuyeHre U IPUMEHEHME.

O[IHOOCHOBHBIe TIpefiesibHble KAapOOHOBble KUCJIOTHL. MypaBbUHasi U
YKCYCHasi KACJIOTBbI: CTpPOeHHe, (pU3hyYecKue U XMMHUUeCKhe CBOMCTBa (CBOMCTBA,
o011e [ Kacca KUC/IOT, peakis 3TepuduKaliim), rojyueHrie U puMeHeHue.
CreapuvHOBasi U OJieMHOBasi KUCJIOThI KakK TpeACTaBUTeM BBICIINX KapOOHOBBIX
KUACIOT. Mbl/la Kak COJIM BBICIIMX KapOOHOBBIX KUC/IOT, UX MOIOIIlee JeliCTBHe.

CnoxHble 3(pUpbl KakK MpOW3BOAHbIe KapOOHOBBIX KHUCIOT. ['maponus
C10XKHBIX 3¢upoB. Kupsl. ['naponus xxupos. [IpuMeHeHue xxupoB. buosiornueckas
POJIb JKAPOB.




YrneBoApl:  CoCTaB, KjaacCUpuKauus  yrieBogoB  (MOHO-, [Au- W
rosiicaxapuibl). I'/ioKko3a — MpoCTelIuii MOHOCaxXapy/: 0COOeHHOCTH CTPOEHUs
MOJIEKY/bl, (U3NUYeCKMe W XUMHUYeCKHWe CBOWCTBA (B3aUMOJEUCTBHE C
rugpokcugom meau(Il), okvcieHre aMMHUauyHBIM pacTBOpOM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, OpoXKeHUe TJIIOKO3bl), HaXOXJeHue B TIpUpojie, TIpUMeHeHue,
6uonoruueckast posib. @otocrHTe3. PpyKTO3a KaK M30Mep I'TFOKO3bI.

Kpaxman u neniono3a Kak NpyUpofAHblie ronuMepsl. CTpoeHWe Kpaxmania U
Le/UTt0/103bl.  PU3MUecKue W XUMUYECKHe CBOMCTBA Kpaxmasja (THUJpOJiu3,
KaueCTBeHHasi peakiLusi C U0JIOM).

OKCrepyMeHTa/lbHble MeTOJbl W3yUeHHs BeLIeCTB W WX MpeBpalleHuM:
TIpoBe/ieHre, HaOJIfOZileHre W OITMCaHWe JeMOHCTPAlIMOHHBIX OIBITOB: T'OpEHHE
CMIUPTOB, KaueCTBeHHble peaKklUd OJHOATOMHBIX CIUPTOB (OKUC/IEHWe 3TaHoJIa
okcugoM Meau(Il)), MHOroaTOMHbIX CIHUPTOB (B3aMMOJEMCTBUe T/MI[epUHA C
ruapokcuziom Meau(1l)), anbaerugoB (OKucIeHHe aMMUAYHbIM PaCTBOPOM OKCH/a
cepebpa(l) u rugpokcugom Meau(Il), B3amMojelcTBHe Kpaxmasia C HOZOM),
TIpOBe/ieHNe MPaKTHUeCckoi paboThl: CBOMCTBA pacTBOpa YKCYCHOM KUC/IOTHI.

PacuéTtHble 3agaun.

BbrurcieHusi 10 ypaBHEHHIO XWMHUYECKOW peakiuu (Maccbl, 00BbEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBAa WIKU TPOJYKTa peakiuu M0 U3BECTHbIM Macce,
00BEMY, KOIMUECTBY OIHOTO M3 UCXOHBIX BEI[eCTB WK TIPOAYKTOB PeaKI|H).

A3oTcogeprkallye opraHuyeckre coeJMHeHus.

AMMHOKHMCJIOTEI KaK am(OTepHble OpraHhvyeckre coefrHeHUs. Pusnueckue
U XUMHUUecKre CBOMCTBa aMMHOKHUC/IOT (Ha TpuMepe TJWI[MHA). buonoruyeckoe
3HaueHWe aMUHOKUC/IOT. [lenTusapbl.

benky Kak TpUPOJHbIE BLICOKOMOJIEKY/ISIDHbIE coefvHeHUs. [lepBuuHas,
BTOpHWYHasi M TpeTWYHas CTPyKTypa OenkoB. XuMHUecKhe CBOWCTBa OesKOB:
TW/IPOJU3, IeHaTypal[isi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCrepyMeHTa/lbHble MeTO/Ibl U3yueHWs BelleCTB U WX MpeBpalljeHul:
HabJ/Tto/leHre 1 OfrcaHue JeMOHCTPALIMOHHBIX OTBITOB: JeHaTypalus 0esKoB IpH
HarpeBaHUH, LIBeTHbIE peakliu OeKOoB.

BbICOKOMOJIEKY/ISIpPHbIE COe/JUHEeHUsI

OCHOBHbBIE TOHATHS XWMHH BbICOKOMOJIEKY/ISIDHBIX CO€/JMHEeHWI: MOHOMeED,
T0JIUMep, CTPYKTYPHOE 3BEeHO, CTeleHb MOoMMepy3aluu, CpeiHsIsI MoJIeKy/sipHast
Macca. OCHOBHbIE MeTOZAbI CHHTE3a BBICOKOMOJIEKY/ISIDHBIX COEJWHEHUA —
To/IMMepU3aLus Y TTOJIMKOH/eHCalUs.

OKCrepyMeHTa/ibHble MeTO/Ibl U3yueHWs BeleCTB U WX TpeBpalljeHul:
O3HaKOMJIeHHe C 00pasliaMy TPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
Kay4yyKOB.

MekmipeiMeTHbIe CBSI3H.



Peanmu3atiysi MeXXrpeMeTHBIX CBsi3eld MPU W3yYeHUU OpraHnYeckKou XWMHUH B
10 kmacce ocyliecTB/sieTCsl depe3 UCIO/b30BaHUe KakK OOIUX eCcTeCTBeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSTUM, SIBSIOIIUXCS CUCTEMHBIMM /i1 OT/e/IbHbIX
Tpe/IMETOB eCTeCTBeHHO-HayUHOT'0 1[HKJIa.

OOb11re ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/u3, CUHTe3, KjaccuurKalys, epuoAuUHOCTb, Hab/oeHue,
M3MepeHue, SKCTIepUMEeHT, Mo/le/TMPOBaHUe.

dusuKa: Marepusi, SHEprusi, Macca, aroM, 5JIeKTPOH, MOJeKyJa,
JHepreTUYeCKuii ypOBeHb, BeI|eCTBO, Tes0, OOBEM, arperaTHoe COCTOSTHHE
BelllecTBa, (r3nuecKre BeJTMUMHbI U eZIMHULIBI UX U3MepeHUs.

Buonorusi: kjieTka, opraHu3M, Ouocdepa, oOMeH Bell[eCTB B OpraHu3Me,
doTocuHTe3, OMONOTMUECKU AaKTHBHBbIe BellecTBa (0e/iKv, YTJ/IEBOABI, >KUPHI,
(hepMeHThI).

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

TexHoOrYsA: TMUIleBble TPOAYKTbl, OCHOBBI pal[MOHAJBLHOTO MUTaHUS,
MOIOIIIMEe CPeJCTBA, eKapCTBeHHbIe U KOCMeTUUeCKue TiperapaThbl, MaTepuasibl 13
WCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 K/TACC

OBIIIAA N HEOPTAHNYECKAA XUMUA

TeopeTHueckue 0CHOBbI XUMHUM

XAMUYecKnud 3nemMeHT. Atom. fAapo aroma, HM30TOMBL.  DJIEKTPOHHAs
000/10UKa. JHepreTuueckre ypOBHH, MOJypOBHU. ATOMHbIe opbuTany, s-, p-, d-
3/ieMeHTbl. OCOOeHHOCTH pacripe/iesieHusi 3JIEKTPOHOB 10 OpOWTansIM B aToMax
3JIeMEHTOB TEePBbIX YEeThIPEX MePUO0OB. DeKTPOHHast KOH(QUTypaLusi aTOMOB.

[Tepuogmuecknit 3ak0H U Ilepyuoanyeckass cucTeMa XMMHAUYECKUX 3J7IEMEHTOB
. . MenpeneeBa. CBsi3b MepUOAMYECKOrO 3aKOHa U [leproanyeckor CUCTEMBI
XuMuyeckux sneMmeHToB [I. . MeHzeneeBa C COBpEMEHHOM TeOpHel CTPOEHMSs
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOUCTB XWMUUECKHUX 3JIEMEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX U CJIOXKHBIX BeIeCTB I10 TPYyMIaM U IepHo/jaM.
3HaueHWe NepUoIUUeCKOro 3aKOHa B Pa3sBUTHU HAYKHU.

CtpoeHre BellleCTBa. XUMHUeCKasi CBs3b. BHIbl XWMWYECKOW CBS3U
(KOBaJIeHTHasi HeToJIsIpHasi W MOJisApHasi, WOHHAs, MeTa/uinueckast). MexaHU3MbI
oOpa3oBaHUs KOBAJIEHTHOM XUMUUYECKOW CBsi3M (OOMEHHBIE W JJOHOPHO-
aKLenTopHbii). BomopogHas cBs3b. BaneHTHOCTb. 3JIeKTPOOTPULIATE/IbHOCT.
CreneHb okuc/ieHUs1. VIOHBI: KATUOHBI U aHUOHBI.



BelllecTBa MONEKy/JSIPHOTO W HEMOJIEKYJIIDHOTO ~ CTPOEeHUsl.  3aKOH
TTOCTOSTHCTBA COCTaBa BelljeCcTBa. TUIbl KPUCTA/UTMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BeIleCTB OT TUIA KPUCTA/ITUUECKOM PeIéTKY.

[ToHsiTve O [uCriepcHBIX cucTeMax. VICTUHHbIe W KOJUIOMJHbIE PacTBOPHI.
MaccoBasi fj0J1s1 Bell[eCTBa B paCcTBODe.

Knaccudukaiiys HeopraHu4ecKux COeIMHEHUH. HomeHknatypa
HeOpraHWYecKUx BeIecTB. [‘eHeTHUecKass CBsI3b HeOpraHWYeCKHWX BeIlecTB,
TIpUHA/IJIeXKallUX K pa3/InyHbIM K/1acCaM.

Xvumuueckass — peakiusi.  Kriaccudukaiusi  XMMUYECKMX — peakluid B
HEOpraHWYeCcKOM U OpraHWYyeckKOM XMMHUW. 3aKOH COXPaHeHHs MacChl BEILeCTB,
3aKOH COXPaHeHUs U MpeBpallieHus1 JHepruy MpU XUMHUUeCKUX pPeakI[ysX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTh OT Pa3iuuHbIX (hakTopoB. OOpaTuMbie
peakiuyd. Xumu4eckoe paBHOBecre. DakTopbl, BAUSIOLIME HA COCTOSTHUE
XUMHUUeCcKoro pasHoBecus. [Ipuniun Jle [laTesnbe.

OnekTponMTryeckas auccoranysi. CuibHbIe B c/ladble 3/1eKTposuThl. Cpezia
BO/IHBIX PACTBOPOB BeIeCTB: KUC/Iasi, HelTpasibHasi, 1je/I0UHasl.

OKUC/TUTeNTbHO-BOCCTAaHOBUTE/TbHbIE PeaKLIUU.

OKCrepyMeHTa/lbHble MeTOJbl W3yueHWs BeLIeCTB W WX MpeBpalleHu:
nemoHcTpanyst Tabmmi «[lepuoguyeckas cucTeMa XUMHUUeCKuX 3jemeHToB [. .
MeHiesieeBa», H3ydeHWe MoOjie/iell KPUCTA/UTMUECKUX PeIIeTOK, HabsoJeHne U
OTMCaHue JIeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/oykeHe MepoKCHAA
BOZIOPO/Ia B MPUCYTCTBUM KaTaJU3aTopa, OrNpeje/ieHre CpeJbl PACTBOPOB BEILECTB
C TIOMOII[bI0 YHHWBEpPCAJIbHOTO WHJWKATOpa, peaklud WOHHOTO 0OMeHa),
TIpOBe/ieHNe TIPaKTUUeCKoi paboThl «BiusiHue pa3nuuHbIX (HaKTOPOB Ha CKOPOCTh
XMMUWYECKOU peakiun».

PacuéTHblie 3a/1aum.

PacuéThl 1O YypaBHeHMSIM XHMWUUECKUX peakiuii, B TOM 4MCJIe
TePMOXUMHUUYECKWE DPACUéThl, PacyéTbl C HCIOJb30BaHWEM TIOHSITUSI «MacCOBas
[10J1s1 BellleCTBa».

Heoprannueckas xumms

Hemertannbl. [lonokeHue HemeTa/sIoB B [lepuognueckodd  cucTeme
XUMUUecKux 3nemeHToB [I. M. MeHzeneeBa U 0cOOEHHOCTH CTPOEHHMSI aTOMOB.
dusrueckKre CBOMCTBA HEMeTa//IOB. AJIIOTPOINUSI HeMeTa//IoB (Ha TIpuMepe
KUC/I0pO/a, cephbl, hocdopa u yriaeposa).

XyMHUUecKre CBOMCTBA Ba)KHEMIIIMX HeMeTa/l/IoB (Ta/llorTeHOB, Cephl, a30Ta,
docdhopa, yriepoja U KpeMHUs)) U UX  cOoeAuHeHUN  (OKCHOB,
KUCJIOPO/CO/IepXKalliiX KUCJIO0T, BOJOPOAHbBIX COeJUHEHUN).

[IprMeHeHMe Ba)KHEUIIIMX HEMeTaslJIOB U UX COeJMHeHU.



Mertannel. Ilonoxenve mertaioB B Ileproguueckor cucteMe XWUMHYECKHUX
snemeHToB [I. V1. MeHpeneeBa. OcobOeHHOCTA CTPOEHUsI 3JIEKTPOHHBIX 000/10UeK
aToMOB MeTtas/utoB. Ob61ue ¢u3nueckre cBoicTBa MeTaioB. CIlaBbl MeTaJlIOB.
DeKTPOXUMHUUECKUM Psifi HaTIPSDKeHUHA MeTaslioB.

XUMHUeCKHe CBOMCTBA Ba)KHEUIIIMX MeTas/ulIOB (HAaTpUM, KaluW, KasbL[UW,
MarHui, aJlfOMUHUMN, LIUHK, XPOM, Ke/ie30, Me/lb) U UX COeIUHEHUH.

OOb1ue crocobbl ToyueHUs: MeTa/ioB. [IpuMeHeHWe MeTas/yiIOB B OBITY M
TeXHUKe.

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB W UX [peBpallleHUi:
n3ydyeHue KOJIJIeKIUU «MeTanibl U CIJlaBbl», 0Opa3lioB HEMETasl/IoB, pelleHue
9KCTIepUMEeHTabHBIX 3a7iau, HaOJIfoJileHre W OIMCaHHe JAeMOHCTPAlMOHHBIX U
nabopaTopHBIX OIBLITOB (B3aUMOEMCTBUE TUPOKCH/IA a/IFOMUHUS C pacTBOpaMU
KUCJIOT U 1]e/I0Ueld, KayeCTBeHHbIe Peakl[My Ha KaTUOHbI MEeTaJlJIOB).

PacuéTHblie 3a/1aum.

Pacuétbl Macchl BelrjecTBa Wid 00bEMa Ta30B M0 HW3BECTHOMY KOJHUUECTBY
BelllecTBa, Macce Wik 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeakiMM BellecTB,
pacuéThl Macchl (06bEMa, KOMUeCTBa BellleCcTBa) MPOAYKTOB peaki[iH, eC/Iv OJIHO
13 BeleCTB UMeeT IIPUMEeCH.

XuUMUS U )KU3Hb

Posib xumum B obecrieueHHr SKOJIOTUUECKOM, SHePreTHYeckod U THITeBOM
6e301acHOCTH, Pa3BUTHM Me[ULMHBLL. [IOHSTHE O HAy4yHBIX MeTOZAaX TMO3HAHUS
BeL[eCTB ¥ XUMUYECKUX PeaKLUi.

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

UenoBeK B MHUpe BeIeCTB M MaTepUasiOB: BaKHeMIMe CTPOUTeJbHbIe
Marepuasibl, KOHCTPYKLIMOHHbIe MaTepuanbl, KpaCKu, CTeKJO, KepaMHKa,
MaTepuasbl J/s1 3JeKTPOHUKH, HaHOMaTepuasbl, OpraHuyeckre ¥ MUHepasbHbIe
yaobpeHus.

XvMHUSI U 3[I0POBbE UeJIOBeKa: IpaBW/a WCIIOIb30BaHUS JieKapCTBEHHBIX
TiperiapaToB, TMpaBuia 0e30MacHOro MCI0J/ib30BaHUs MperapaToB ObITOBOM XUMUU
B [MOBCEJHEBHOM JKU3HHU.

MesxripeiMeTHBIe CBSI3U.

Pearmu3aiiusi  MeXIIpe]MeTHBIX  CBsi3ell Tpu  u3yueHUM oOIelt u
HeopraHuyeckor xumuM B 11 Kjacce OCyIeCcTB/ISIETCSl Yepe3 MCIOJIb30BaHUe Kak
OOIIMX  eCTeCTBeHHO-HAyUHBIX TIOHSATHM, TaK W TIOHATUM, SIBJISIOL[AXCS
CHUCTEeMHBIMU [IJI1 OTJe/IbHBIX MPEIMETOB eCTeCTBEHHO-HAYUYHOI' O LIUK/IA.

OOb1ie ecTeCTBeHHO-HayuHble TOHSATHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epuoJUYHOCTb, HabioaeHue,
9KCIEPUMEHT, MOZIe/IMPOBaHUE, U3MepPEeHUe, sIBJIEHUE.



dusmKa: MaTepusi, IHepPIrusi, Macca, aToM, 371eKTPOH, IMPOTOH, HeWTPOH, UOH,
W30TOTM, Pa/IMOAaKTUBHOCTb, MOJIEKYJ/Ia, SHEPTeTUUeCKUM YPOBeHb, BeIeCTBO, TeJO,
00BEM, arperaTHOe COCTOSIHUE Bell[eCTBa, (hHM3UUeCKHe BEeJTUUMHBI U eMHUIIBI WX
M3MepeHUs, CKOPOCTb.

Buosiorusi: KjeTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- ¢
MUKpPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHu3Me.

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

TexHosiOTHsL: XUMUYeCKasi TTPOMBIILIEHHOCTb, MeTa/TypIrusi, TPOU3BO/CTBO
CTPOUTEJIbHBIX MaTepuajioB, CelbCKOXO03WCTBeHHOe TIPOM3BO/ICTBO, ITUILleBast
TIPOMBIIIJIEHHOCTh,  (papMalleBTUUecKasi  TPOMBIIIIEHHOCTb,  TPOU3BO/ICTBO
KOCMeTHUYeCKUX TperapaToB, MPOM3BO/ICTBO KOHCTPYKIIMOHHBIX MaTepuasioB,
3/IeKTPOHHAs TTPOMBIIIL/IEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNA

JINHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnuBaeT TpebOBaHUA K pe3yabTaTaM OCBOEHUS
oOyyJaroIMMHCS TIpOrpaMM CpefgHero o0Iero o0Opa3oBaHusl (JTMYHOCTHBIM,
MeTaripeIMeTHbIM M MpeAMeTHbIM). HayuHO-MeTOAMUYeCcKOW OCHOBOW Jjisi
pa3paboTKU TUIAaHUPYEeMbIX pe3yJbTaTOB OCBOEHUs MPOrpaMM CpeJHero OOIero
00pa30BaHUsI SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBINA TTOAXO[.

B cooTBeTCTBUM C CUCTEMHO-AESITeIbHOCTHBIM TOAXOAOM B CTPYKType
JTUYHOCTHBIX Ppe3y/bTaTOB OCBOEHUs TMpeaMeTa «XUMHs» Ha YpOBHE CpeIHero
ob11iero o6pa3oBaHUs BbiZie/IeHbI CIeIyIOIIYe COCTABJISIOLIHE:

OCO3HaHHWe OO0yuaroIUMKUCS POCCHHCKON TPaKIAHCKOW WAEHTUUHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IbHOCTH M CaMOOIIpe/ie/IeHHUI0;

Ha/Murie MOTHBALIUU K 00yUeHHIo;

1[eJIeHaripaB/IeHHOe pa3BUTHe BHYTPEHHUX YOEXXeHHM JIMYHOCTH Ha OCHOBE
K/TIOUeBBIX [IeHHOCTeH ¥ NCTOPUUYECKUX TPAAULIMIA 0a30BOl HayKU XUMUH;

TOTOBHOCTb U CIOCOOHOCTH OOyuarol[uXcs pPYKOBO/JCTBOBaTbCSI B CBOeM
J1eATe/IbHOCTU 1IeHHOCTHO-CMBIC/IOBBIMHA yYCTaHOBKAMH, MNPUCYILIWMM 11eJIOCTHOU
cucTeMe XMMUUeCKoro obpa3oBaHus;

Ha/IMuKe MPaBOCO3HAHUS YKOJIOTUUECKOW KY/IbTYPhl M CIIOCOOHOCTU CTaBUTh
L[e/T1 U CTPOUTD >KU3HEHHbIE T1JIaHbI.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHMSI TpeaMeTa «XUMHSI» AOCTUTAlOTCS B
eIUHCTBe y4yeOHOM ¥ BOCTIMTATETHHOW [1eATeTbHOCTH B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKYIbTYPHBIMU, yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU
W WJeasiaMd POCCUMCKOTO TPakJaHCKOTO 00lljecTBa, TPUHATHIMU B 0OIIecTBe
HOpMaMM ¥  TpaBWIaMU  TIOBeZIeHUS,  CIIOCOOCTBYIOIIMMM  TIpoiieccam
CaMOIIO3HaHMS, CaMOpa3BUTHUSI W HPABCTBEHHOIO CTAHOBJIEHUS] JIMYHOCTHU
00yuaroIuXcsl.

JIn4HOCTHBIE pe3y/ibTaTbl OCBOEHHUs TMpeAMeTa «XUMHS»  OTPaKaroT
c(hOpMHPOBAaHHOCTb OIbITA I[103HABaTe/JbHOW U TMPAKTAUYECKOU [lesiTe/lbHOCTH
00yuaroIuXcs 10 peav3aliy TIPUHATHIX B 00ITlecTBe 1[eHHOCTel, B TOM UKC/ie B
4yacTu:

1) rpakAaHCKOr0 BOCIIUTAHUSA:

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

Tpe/iCTaB/ieHdsi O COLMAJbHBIX HOpPMax W TIpaBUIaX MeXJIUYHOCTHBIX
OTHOLLIEHUM B KOJI/IEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM [leTeJIbHOCTH TP CO3JaHUU
y4eOHBIX TIPOEKTOB, pellleHWH yueOHBbIX W TO03HaBaTeIbHBIX 3a/lay, BBITOTHEHUH
XUMHUUECKHX SKCIIePUMEHTOB;

CIIOCOOHOCTM TIOHWMMAaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHa/In3e pa3/MdHbIX BUJIOB YueOHOI /lesTeTbHOCTH;

2) IaTPUOTUYECKOT0 BOCIIUTAHUSA:

I[EHHOCTHOTO OTHOIIIeHUSI K MCTOPUYECKOMY M HAyuyHOMY HacJe[[1io
O0TeueCTBeHHOM XHMMUU;

yBaKeHUsT K TPOLecCy TBOpuecTBa B 007acTU TeOpUM M TPaKTHUYeCKOro
MIPUMEHEHUSI XMMUM, OCO3HAHUSI TOTO, UTO JOCTW)KEHUS HayKd eCTh pe3y/bTaT
JUIATeNbHBIX ~ HAOMOAeHWH, KpPOMOT/IMBBIX  JKCIIEPUMEHTA/ILHBIX — TIOHCKOB,
TOCTOSIHHOT'O TPY/la YUE€HbIX U MPAKTUKOB,;

VMHTepeca U TM0O3HaBaTe/bHbIX MOTUBOB B TIOJIyYeHHMM W MOCAeAYIOIIeM
aHanM3e MH(OpMalLUM O TepeJOBbIX AOCTW)KEHHUSIX COBPEMEHHOM OTeueCTBeHHOU
XUMUU;

3) AyXOBHO-HPaBCTBEeHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUsI, STUYECKOTO MOBe/IeHMUS;

CrIoCOOHOCTH OLIeHMBAThb CUTYal[UH, CBs3aHHbIE C XUMUUYECKHUMHU SIBJIEHUSIMHU,
Y TIpUHUMAaTh OCO3HaHHbIE pellleHus], OPUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE
HOPMBbI U 11eHHOCTU;

TOTOBHOCTH OLIeHMBaThb CBOE TIOBeZieHWe W MOCTYMKWA CBOMX TOBapHIleh C
MO3WLIMA HPaBCTBEHHbIX W MPaBOBbIX HOPM W OCO3HaHWE TOC/Ie[CTBUM 3THX
TIOCTYTIKOB;

4) ¢hopMupoBaHMs KY/IbTYPbI 3I0POBbSI:

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

cobmoienrsi TipaBus Ge3ormacHoro obpailieHHsi C BelljeCTBaMH B OBITY,
TOBCEeJHeBHOM >KHU3HU U B TPYAOBOM JeSATEIbHOCTH;

MOHUMaHUsl LeHHOCTHM TpaBWI WHAWBUAYaTbHOTO W  KOJUIEKTUBHOTO
0e3011aCHOTO MMOBe/IEHHS B CUTYaIHsIX, YIPOXKAIOIIUX 3/I0POBBIO W YKU3HU JTFOZIEH;

OCO3HAHUS TIOCTe/ICTBUNM W HENPHUATHS BPeJHBIX MPHBLIUEK (yroTpebieHUs
aJIKOT0J1s1, HADKOTHKOB, KyYpeHUsl);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/Ie/I0BaTeTbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYTMX  BHUZAX
nesiTeNTIbHOCTY;

YCTQaHOBKA Ha AakKTWBHOE YyuyaCcTMe B peLIeHWd MpPaKTUYeCKUX 3ajay
COLMa/IbHOM HaTlpaB/IeHHOCTHU (B paMKax CBOEro KJacca, IKOJIbl);



WHTepeca K MPaKTUUeCKOMY H3y4eHHUI0 Mpodeccuii pa3iMyHOro poja, B TOM
YKC/le Ha OCHOBe TTPUMEHEHUsI TTPeIMETHBIX 3HAaHUH 110 XUMUU;

yYBa)KeHUsI K TPYAY, JIOZSIM TPy/la ¥ pe3yibTaTaM TPYA0BOU /1esTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUYa/IbHOM TpaeKTOpUH
obpa3oBanus, Oyayieii mpodeccmn W peanu3anui COOCTBEHHBIX >XKM3HEHHBIX
TJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOoB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCcoB U
norpeGHOCTeM 00111eCTBa;

6) 3K0/10ru4ecKoro BOCIIUTaHUSA:

9KO0JIOTUYECKH 1le/ieco0bpa3HOro OTHOIIeHUs] K TIpUpojie, KaK HCTOUHUKY
CyLL|eCTBOBAHUSI KU3HU Ha 3eMie;

MOHUMaHUsA TJ/I00aMbHOTO XapaKTepa SKOJOTMUeCcKUx MpobseM, BIUSHUS
5KOHOMUYECKUX TPOLIeCCOB Ha COCTOSIHUE TMPUPOTHON U COLIMA/IbHOM Cpeibl;

OCO3HaHUSI HeOOXOAWMOCTU WCIONb30BaHUS [JOCTIKEHUM XUMUU /IS
pelilieHusT BOTIPOCOB PaLiMOHAabHOTO TIPUPO/0TI0Ib30BaHUS;

AaKTUBHOTO HENpUATHS [JIeHCTBUM, TPUHOCSINAX Bpel  OKpY’Karoleu
TIPUPOTHOM CpeZie, YMEeHHs MPOTHO3WPOBATh HeOJAarorpusTHbIE 3KOJ/IOTHUYECKHe
T0C/IeICTBUS TIpeATIPUHUMAaeMbIX JIeHCTBHUI U MpeIoTBPall[aTh UX;

Ha/IMuMsi pa3BUTOTO SKOJIOTMUECKOT0 MBIII/IeHUS], SKOJIOTMUeCKOi Ky/bTYphl,
OTIbITa JesiTe/TbHOCTH 9KO0JIOTUUECKOU HaTpaB/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHUKAaTHBHOM U COI[HAIbHOM
MpaKTUKe, CMOCOOHOCTM W yMEeHHUsI aKTUBHO TPOTUBOCTOSITH HZE0J0TUU
xemodobuu;

7) eHHOCTH HAayYHOTr'0 TO3HAHMS:

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

MOHUMaHWsl CreluUKU XUMUM KakK HayKd, OCO3HaHUs e& pOIu B
dbopMUpOBaHNMY paI[MOHABHOIO HAYYHOT'O MBIIIEHHS, CO3[aHUN 11€JI0CTHOTO
npe/icTaB/ieHuss 00 OKpyyKarollleM MUpe Kak O eJUHCTBe TPUPO/Ibl U UesioBeKa, B
MO3HAHUM TIPUPO/JHBIX 3aKOHOMEDHOCTeM U pellleHWM TIpobsieM cOXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

yOeXXJEHHOCTM B 0CO0OM  3HAUMMOCTHM XUMHM [jii  COBPEMEHHOMU
I[UBUAMM3AI[MM: B €€ TyMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XXHOW DO B
CO37laHUM HOBOI 0a3bl MaTepHaIbHOUW KYJ/IbTYPhI, PeIlleH|H I100anbHbIX TIPo0IeM
YCTOMUMBOI'O Pa3BUTUS uejioBeueCTBa — ChbIPheBOM, SHEpreTUUeCcKOou, THUI[eBOU U
5KOJIOTMUeCKOW 0e301acHOCTH, B pa3BUTHUM MeJUIIMHBI, 00ecrieueHuu YCIOBUM
YCITEIITHOTO TPyJa U SKOJOTUUeCKd KOMGMOPTHOM JKHU3HMA KaXKAOro uieHa
o0I11eCTBa;

eCTeCTBEHHO-HayYHON TIpPaMOTHOCTU: TIOHMMaHHWs CYIL[HOCTA MeTO/|OB
TI03HAHMS, WCIIO/Ib3YeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIO/b30BaTh



ToJiyuyaeMble 3HaHUWs JJis aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
MTPOUCXO/SIINX B HEM U3MeHeHUM, yMeHUs JleflaTh 000CHOBaHHbBIe 3aK/IFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB U UMEIOIIUXCS JaHHBIX C 1[e/Ibl0  TOyueHus
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTM  CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHWUeCKUe 3HaHUS [/
peliieHust IpobJieM B peanbHbIX KW3HEHHBIX CUTYaLUsX;

MHTepeca K TT03HAaHUIO U UCC/Ie/I0BaTeIbCKOW JiesiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HeNpephiBHOMY 00pa30oBaHUIO U
camMoobpa3oBaHUIO, K AaKTMBHOMY TIOJIyUeHHIO HOBBIX 3HAaHUU 110 XUMUUA B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMY;

MHTepeca K 0CO0EHHOCTSM Tpy/ia B Pa3/MUHBIX cdepax npodeccroHaTbHOM
NesiTeTbHOCTU.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

MertaripejMeTHbIe pe3y/bTaThl OCBOEHMsI yueOHOro rpeamera «XUMHsS» Ha
yPOBHe cpefiHero o01ijero o6pa3oBaHUs BKTHOYAIOT:

3HauMMble A1 (OPMHPOBAHMsS  MMPOBO33DEHHS  O0YyUarOIIMXCS
MeXXAUCITUTUTMHApHbIE (MeXXIIpeZMeTHbIe) oblijeHayuHble TTOHSTHS, OTpa)karoIljue
1[e/IOCTHOCTb HAayuyHOM KapTHHbI MHMpa U CIelU(PHUKYy MeTON0B I103HaHM,
HCIIO/b3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIeCTBO, SHEeprus, sIBJIeHHe,
IPOLIeCC, CHCTeMa, HayuHblid (DaKT, IPUHLIMII, TUIIOTe3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, MCC/ieloBaHKe, HAO/MI0IeHHe, U3MepeHe, SKCIIEPUMEHT U IPYTHe);

YHUBepCajibHble yueOHble [eicTBUs (I03HaBaTe/bHbIe, KOMMYHHUKATHBHbIE,

peryJiiTUBHEIE), obecmieurBaroIIie cdopmupoBaHre (byHKI[MOHATBHOU
I'PaMOTHOCTH U COLIMA/TbHOM KOMITETEHIIUH 00yYatoL[UXCsl;
CTMIOCOOHOCTD obOyyJarormxcs WCII0/Ib30BaTh OCBOEHHbIe

MEXIUCIUTTMHAPHBIe, MUPOBO33peHUYeCKHe 3HaHWS U YHUBepCa/ibHble yueOHbIe
JIeCTBUS B ITO3HABaTe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtarnpeiMeTHble pe3yabTaTbl OTpaXkalOT OBJaZieHHe YHHBepCaJbHbIMU
y4eOHbIMH  TIO3HaBaTelbHLIMM, KOMMYHUKAaTUBHBIMH M  PeTy/STUBHBIMU
JIeCTBUSIMU.

OeaieHne YHHMBepCa/IbHBIMH y4eOHBIMHU NMo3HaBaTe/IbHbIMHU
AeMCTBUAMU:

1) 6a3oBbIe JIOrHYECKHe e CTBHS:

CaMOCTOSITeTbHO  (hOpPMy/MPOBaTb W aKTyaJW3WpOBaTh  IPoO/eMy,
BCeCTOPOHHEe e€é pacCMaTpUBaTh;

ornpefie/iATh 1leJid JesTeNbHOCTH, 3ajilaBasi IapaMeTpbl U KPUTEPUM HUX
JIOCTHYKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJ/ISIMU;

WCIIO0/Tb30BaTh MPU OCBOEHWM 3HAHUM MPUEMBI JIOTUUECKOTO MBIILIEHUS] —
BbIZIEJIATh XapaKTepHble TMPH3HAKW MOHSATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHSTUS ZJis 00BsICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJICHUI;

BbIOMpaTh OCHOBAaHWS W KDUTEPHM [Is KaacCU(UKAIMM BeEIeCTB U
XUMUYECKUX peakl[ui;

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

CTPOUThH JIOTUUECKHe PpacCyKieHusi (MHAYKTHUBHble, JeAyKTUBHbIE, TIO
aHaJIOTuM), BbISB/ATb 3aKOHOMEPHOCTHM M TMPOTHMBOPEUMs B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJTMPOBATh BLIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSTh B MPOLIECCe MO3HaHUS, UCI0/Ib3yeMble B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MO/Ie/H, TTIPe0Opa30BLIBAaTh MO/IeTbHbIE TIPeJCTAB/IEHUS — XUMHUUeCKUH
3HaK (CUMBOJI) 2JieMeHTa, xumudeckas (opmysa, ypaBHeHHWE XUMHUUECKOU
peakiuy — TIpU pellleHUH yueOHBIX TT03HaBaTe/JbHbIX W TIPAKTHUUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIE MOJe/IbHbIE MPe/[CTaB/AeHUs /i BbISIB/IEHUs XapaKTePHbBIX
TIPU3HAKOB U3yuaeMbIX BeIleCTB U XUMUUECKUX PeakIyi.

2) 6a3oBBIe UCC/IE0BATEIHLCKHE IeHCTBHUS:

BJaZileTh OCHOBaMH METO/IOB HAayYHOTO IO3HAaHWsI BeIeCTB U XUMHUECKUX
peaxiuii;

dbopMyupoBaTh 1ie/1M 1 3a/laul UCC/e/IoBaHusl, UCIIOMb30BaTh MOCTaBIeHHbIe
U CaMOCTOsITeTbHO C(OpPMYJ/IMpOBaHHble BOIPOCHI B KadyeCcTBe WMHCTPyMeHTa
T03HaHWSI U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIOTE3bI MO TMPOBEPKe MPaBUIbHOCTH
BBICKA3bIBAEMbBIX CY>K/I€HUU;

B/aJieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIaHUPOBAaHUS U TIPOBejIeHUs
yUeHHYeCKUX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHUSI HaO/Mr0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTHO3MPOBaTh €ro pe3yJbTar, (OpPMYJIMpOBaTh
0000111eHUs U BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/ISATH 000CHOBaHHBIM OTUET O TIpOJie/laHHOM paboTe;

npuoOpeTaTh OMNBIT yUYeHWYECKOW HWCCIe/0oBaTeIbCKOM UM TPOEKTHOMU
NesiTe/IbHOCTU, TIPOSIBJISAITh CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/I0OB pelleHus] TPAaKTUYeCKHWX 3aJlay, MNPUMEHEHUI0 pPa3/TMYHbIX
MeTO/IOB TT03HAHUSI.

3) pabora c uadopmanuei:

OPUEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOYHMKAX WH(POpMalLUU (Hay4yHO-
ToMyJ/isipHasi uTepaTypa XUMUUECKOTO COjlep)KaHHusl, CIIpPaBOYHbIe T[0CoOus,
pecypchbl VIHTepHeTa), aHa/IU3MpoBaTh MHGOPMAIMIO pPa3MUHbIX BUJOB U (HOpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh U
HEeTNpOTUBOPEUUBOCTb;



dbopMy/iMpoBaTh 3arpochl ¥ MPUMEHSATh pa3/iiyHble MeTOAbl MpHU TOHCKe U
orbope wuHbOpMalMM, HeoOXoAUMON [ BBIIOMHEHUs y4eOHBIX  3ajay
oripezie/IeHHOI O THIIA;

nproOpeTaTh OMBIT HCTIO/H30BaHUSI HMH(POPMAI[MOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUM U Pa3/IMYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO ~ BbIOMpaTh  ONTUMaibHyl0  ¢GoOpMy  TpejACTaB/eHUs
nHbopMaIu (cxembl, TpadUKU, AMArpaMMbl, TaOMHIIbI, PUCYHKHU U PYTHE);

WCTIO/Tb30BaTh HAyuHBIM fA3BIK B KadecTBe Cpe/CcTBa Ipu pabore ¢
XUMUYeCKor uHGoOpMalueil: TIPUMEHSITb MeXXIipeAMeTHble (du3uueckue U
MaTemMaTUuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMyJibl, abOpeBUaTypbl, HOMEHK/IaTypy;

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

OBJ/lafieHHe yHUBepPCa/TbHBIMIA KOMMYHUKAaTUBHBIMH A CTBUAMU:

3aJjaBaTh BOIIPOCHI 10 CYIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le AUajora Wu/uin
JUCKYCCHW, BbICKa3biBaTb  Wjed, (HOpPMyIMpOBaTb CBOU  TIPeJIOKEeHUs
OTHOCHTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYIIaTh C Tpe3eHTal[ieil pe3y/bTaTOB IT03HABaTe/IbHOM esiTe/IbHOCTH,
T0J/TyUeHHBIX CAMOCTOSITe/TbHO U/IM COBMECTHO CO CBEPCTHUKAMU TIPU BLITIOJTHEHUU
XUMHUECKOTO 3KCTIeprMeHTa, TTPAKTHUeCKOH paboThl 110 MCC/IeJOBAaHUIO CBONCTB
M3y4aeMbIX Bell[eCTB, peanu3auy yueOHOro mpoeKkTa U (OpMYJIHPOBaTh BLIBO/BI
1o pe3y/abTaTaM MPOBeAEHHBIX MCC/e[OBaHWM IMyTEM COTIACOBAaHUS TMO3ULIMN B
xo/le 06CcyKaeHus1 1 0OMeHa MHEeHUSIMH.

OgjajieHrie YHUBePCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M  OCYIECTB/SAITh CBOKO T103HABATe/IbHYIO
JesiTe/IbHOCTh, OTpefiesisisa eé 1ieid W 3a/laud, KOHTPOJMPOBaTh U TI0 Mepe
He0OXOMMOCTA KOPPEKTUPOBAaTh TMpejjlaraeMblii  a/ifOPUTM  JIeMCTBUM  TIpU
BBITIOJTHEHWM y4eOHBIX M WCC/IeZioBaTeIbCKUX 3ajiau, BBIOMpaTh HanboJsee
3¢ heKTUBHBIM Crocob MX pellleHHs C yYETOM TIOMyUYeHHs HOBBIX 3HAHUH O
BeIIeCTBaX ¥ XUMUUEeCKUX PeaKI[usix;

OCYILIeCTB/ISITh CAMOKOHTPOJ/Ib CBOEU [1esiTe/ITbHOCTH Ha OCHOBE camoaHasu3a
1 CaMOOLIeHKH.

INPEJIMETHBIE PE3YJ/IbTATDBI

10 KITACC

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

c(hOpMHUPOBAaHHOCTb  TIpeZICTaB/€HUM O XUMHUUECKOM  COCTaBJistOlen
eCTeCTBeHHO-HAayYHOW KapTWHbl MHpa, pOJM XUMHW B TIO3HAHUU SIBJIEHUU



NpupoAbl, B (OPMUPDOBAaHWUM MBIIUIEHUS W  KYJbTYpbl JIAYHOCTH, €@
GbyHKIIMOHATBLHOW FPAaMOTHOCTH, He0OX0IUMOM /I peltieHus TPAaKTHUeCKHX 3a7au
M 9KOJIOTUUYeCK 000CHOBAHHOTO OTHOIIIEHWS K CBOEMY 3/[0POBBIO W TIPUPOJHOMN
cpefie;

BJIaJleHhe  CUCTEMOM  XMMHUYECKMX  3HaHWM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIOJIAraroljye TMOHATUA (XMMHAYECKUM SJIeMEHT, aToM, 3JeKTPOHHas
000/10uKa aToMa, MOJieKyJia, BaJIeHTHOCTb, 37IEKTPOOTPHUIIATeTbHOCTh, XMMUYeCKast
CBsI3b, CTPYKTypHas dopmysa (pa3BépHyTasi U COKpallléHHasi), MOJib, MOJISIpHasI
Macca, MOJIIDHBIA 00BEM, YI/IepoJHbIM CKeseT, (GyHKI[MOHAAbHAsi TpYIIIa,
pajiviKas, U30Mepusi, U30Mepbl, TOMOJIOTUYECKHUN PSJl, TOMOJIOTH, YTJI€BOAOPO/bI,
KUC/IOPOZ, Y a30TCozepkaljyue COoeJWHeHUs, MOHOMep, MoJuMep, CTPYKTYpHOe
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeIMHEHUS); TEOPUU U 3aKOHBI (TEOpUsi CTPOEHUSI
opraHudeckux BelectB A. M. ByT/iiepoBa, 3aKOH COXpaHEHUsI MacChl BellleCTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUM $I3bIK XMMHWHW; MHPOBO33DEHUeCKHe 3HaHWUS,
Jle)kale B OCHOBe TIOHMMAaHUSl TMPUUYUHHOCTU M CHUCTEMHOCTH XUMUUYECKUX
sIBJIeHUM, (PaKTO/IOTUUeCKUe CBeJileHUsI O CBOMCTBaxX, COCTaBe, TO/JIyYeHUM U
6e30racHOM HCIO/Ib30BaHUN Ba)KHEUIIIMX OpraHWYecKuX BeIllecTB B OBbITY U
MPaKTUYECKOM esiTe/IbHOCTH Ye/I0BeKa;

c(hOpMHPOBAaHHOCTb YMEHWU BBISB/SATh XapaKTepPHble MPU3HAKU TMOHSITHUH,
yCTaHaB/IMBaTb WX B3aUMOCBSI3b, UCIIO/Ib30BaTh COOTBETCTBYIOLUE TIOHATUS TIPU
OMNMCAaHWHU COCTaBa, CTPOEHHWS U MpeBpallleHu OpraHuueCKUX COeJUHEHNH;

c(h)OpMUPOBAHHOCTb YMEHUW HCIIO/Ib30BaTh XWUMHUUECKYH) CUMBOJIMKY IS
COCTaB/IeHHS MOJIEKY/SIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAI|EHHOM)
dbopMyn opraHuMYecKMx BelleCTB W ypaBHEHUM XUMMUECKUX peakiui,
V3rOTaB/IMBaTh MOZEIN MOJIeKY/ OpraHMYeCKuX BellecTB AJIs1 WUIHOCTpPaLUu KX
XWMUYEeCKOr'0 Y MPOCTPAHCTBEHHOI'0 CTPOEHMS;

c(hOpMHUPOBAaHHOCTb YMEHWM YCTaHAaBIWBATh TPUHAJ/IEXXHOCTh W3yUYeHHBIX
OpraHWYeCcKux BelllecTB II0 MX COCTaBy U CTPOEHUIO K Ompeje/iéHHOMY
KJIacCy/Tpynme coeivHeHUM (Yr/1eBOAOPOAbI, KHUCIOPOZA, U a30Tcoep kaljue
COeJMHEHHs], BBICOKOMOJIEKY/ISIDHbIe COeJVHEeHMsI), JaBaTb MM Ha3BaHUS MO
cuctematnueckor HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTH TPUBHA/IbHbIE
Ha3BaHUSI OTHAE/JbHBIX OPraHWYECKUX BeleCTB (3TWieH, MPOIMWIEH, aleTU/IEH,
3TUIEHIJIUKOJIb, T/IMLIEPUH, (eHoJ, dhopManibJerus, aleTaabAeruj, MypaBbHUHas
KUCJ/I0Ta, YKCYCHasl KUCJI0Ta, OJIeMHOBast KUC/I0Ta, CTeapyuHOBast KUCJI0Ta, IJIFOKO3a,
(GpyKTO3a, KpaxmaJl, LieJI/It0J103a, TJIULYH);

chOpMUPOBAHHOCTh YMEHUsI OIpefiesiiTb BU/bl XWUMHWUECKOW CBSI3U B
OpraHhuYeCKUX COeIMHeHUsX (OJWHAapHbIE U KPAaTHbIE);



chOpMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TIOJIOKEHUsSI TEeOpUU CTPOEHUs
opraHuueckux BeijectB A. M. ByTiepoBa /151 00bsiCHeHUsI 3aBUCUMOCTH CBOWCTB
Bel[eCTB OT UX COCTaBa U CTPOEHUST; 3aKOH COXPaHEeHUs] MacChl BelL[eCTB;

cOpMUPOBAaHHOCTb ~ yMEHWW  XapaKTepu3oBaTb  COCTaB, CTPOEHHe,
bu3nueckue U XUMHYECKHWe CBOMCTBA THUITMYHBIX TIpe/ICTaBUTe/iel pa3/MUHbIX
KJIaCCOB OpPraHUuYeCcKWX BelecTB (MeTaH, 3TaH, 3TWIEH, MpOIW/EH, aleTH/IEH,
OyragueH-1,3, metwi0Oyraguen-1,3, 6eH30/, MeTaHOJ/, 3TaHOJI, STHIEHIJIUKOJIb,
T/IMLIepUH, (eHoJI, alleTasb/eru/i, MypaBbuHasi U YKCyCHasi KUCJOThI, TJIFOKO3a,
KpaxmaJl, 1[eJI/It0/103a, aMUHOYKCYCHasl KAC/I0Ta), WITHOCTPUPOBATh TeHeTUUeCKYI0
CBSI3b MEXKJY HUMHU YPaBHEHUSIMU COOTBETCTBYIOLLIMX XUMHUYECKUX PeaKLUd C
WCII0/Tb30BaHUEM CTPYKTYPHBIX (POPMY.JI;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOTO
Celpbsi  (HeTh, TIPUPOAHBIA Tra3, Vyrojb), CIOcoObl UX IepepabOTKU U
MpakTUUecKoe MprMeHeHue MPOyKTOB repepaboTKy;

c(hOpMHUPOBAaHHOCTb yMEHWUW TPOBOAUTL BBIYUC/IEHUSI MO0 XUMHUUECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KO/IMUecTBa MCXOAHOTO BeIjecTBa WM TIPOAYKTa
peakiui TI0 W3BeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HMCXOAHBIX
BeLL[eCTB WU NPOAYKTOB peakiin);

cchOpMHUPOBAaHHOCTb YMEHUM B/a/IeTh CUCTEMOM 3HaHUW 00 OCHOBHBIX
MeTOZaXx HayuHOrO MO3HaHUs, UCIO0Ib3YEeMbIX B XUMUU TP U3YUYEHUU BelleCTB U
XUMHWUeCKUX siB/ieHu# (HabstofeHre, n3MepeHue, SKCIIePUMEHT, MO/ie/IMPOBaHue),
VCII0/Ib30BaTh CUCTEMHbIE XUMWYECKWe 3HaHWSl [Ji TIPUHATHS pelleHUd B
KOHKDETHBIX JKA3HEHHBIX CHUTyal[usIX, CBA3aHHbIX C Bel[eCTBaMU U UX
TIpUMEHEeHUEeM;

cchopMHUPOBAaHHOCTh YMeHUM COOI0/IaTh MpaBU/a M0J/Ib30BaHUS XUMUUECKOU
MOCY/Io U JlabopaTOpHbIM 00OpyZOBaHMEM, a TakKXKe IpaBwWia obpalreHus: C
BeII[eCTBAMH B COOTBETCTBUM C WHCTPYKI[USIMH TIO BBITIOJTHEHHIO J1aOOpaTOPHBIX
XUMUUECKUX OIbITOB;

chOpMUPOBAHHOCTh yMEHWM TUIAHUPOBaTh U BBIMOJIHATb XUMHUYECKUU
9KCIepUMEHT (TMpeBpalleHusl OpraHUuYeCcKHUX BeLeCTB MIPU HarpeBaHWH, M0JyYeHue
3TUJeHa W W3ydYeHue ero CBOMCTB, KauyeCTBEHHble PpeakKlMM OpraHhuecKux
BeIIeCcTB, ZeHaTypaiys Oe/lKOB MpY HarpeBaHWH, I[BEeTHBbIe peakiud OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHocTd Tipu oOpailleHud C
BellleCTBAMU U JiabopaTopHbIM 000pyZOBaHHEM, TMpeACTaB/sATb Ppe3y/abTaThbl
XMMUUECKOTO 3KCrieprMeHTa B (opMe 3aluCyhd YpaBHEHWH COOTBETCTBYIOLLIMX
peakiiyii ¥ (OpMy/IMPOBaTh BbIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCTh yMEHUM KDUTHYECKA aHaJM3UpOBaTh XUMHUUYECKYIO
vH(OpMaluio, TM0Jy4YaeMyr) W3 Ppa3HbIX HCTOYHHUKOB (CpeAcTBa MacCCOBOM
vH(popmaluu, VIHTepHeT U Apyrux);



chopMUPOBAaHHOCTb ~ yMeHUW  coO/MofaTh  TpaBua  9KOJIOTHYECKH
1je/1lecoo0pa3HoOro ToBeJleHHsT B ObITY U TPYJOBOM [JesiTeTbHOCTU B I[e/sX
COXpaHeHMUs] CBOETrO 3/I0POBbSl M OKpPYJKarolled TMPUPOJHOM CpeJbl, 0CO3HABaTh
OMaCHOCTb BO3[IEUCTBUS HA >KMBble OPraHU3Mbl OMpeJe/EHHbIX OpraHhuYeCKUX
BeII[eCTB, TMOHUMasi CMbIC/T TIoKasaress I1/1K, TosicHATL Ha IprUMepax CIOCOOBI
YMEHBIIEHUSI M TpeJOTBPAllleHHss WX BPEJHOr0 BO3JEWCTBUSI HAa OpraHu3m
yesI0BeKa;

JJisT 00yUaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: yMeHUe
TIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX MeTO/aX II03HAHUS BeIleCTB U
XUMUYECKHUX SIBJIEHUY;

JUJIsT  CJIeTIBIX U CJIADOBUAIIMX OOYyUarouXCs: YMeHHe HCII0/Ib30BaTh
penbeHO-TOUeUHYI0 cucTeMy ob6o3HaueHuit JI. Bpaitis A1s 3aricy XMMUUeCKUX

dbopmyi.
11 KITACC

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

chOpMHUPOBAaHHOCTb  TIpeJCTaB/ieHUM: O XUMHUECKOM COCTaB/sitolei
eCTeCTBeHHO-HAayUHOM KapTMHbI MWpa, pPOAM XUMWUU B TO3HAHUU SIBJIEHUM
Npupo/ibl, B (OPMUPOBAHWM MBIIUIEHUSI U  KYJbTYPbl JIAYHOCTH, €€
GbyHKI[MOHATBFHOM TPaMOTHOCTH, HeOOXOIUMOM [I/IsT pellieHUs PaKTUYeCKUX 3a/jau
M 9KOJIOrMUeCcK 000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/JOPOBBIO W TIPUPOAHOM
cpeze;

B/IaJleHhe  CUCTEeMOM  XUMHUECKMX  3HaHWM, KOTOpasi  BKJ/IKOYaeT:
OCHOBOIIOJ/Iararoiye TMOHATUSI (XUMUYeCKUi 3j1eMeHT, aToM, W30Tor, Ss-, p-, d-
3/IeKTPOHHbIE OpOUTaMM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHbIN 00BEM,
Ba/IEGHTHOCTb, 3/1€KTPOOTPULIATeTbHOCTh, CTeNeHb OKUC/IeHUsl, XUMUUecKasi CBsI3b
(KOBaJsieHTHasi, MOHHas1, MeTa/l/InuecKasi, BOJOpO/iHasi), KpUCTa/uIMUecKast peréTka,
TUMBl XUMWYECKUX  peaklud, pacTBOP, 3JIEKTPOJIUTBI,  HE3JIEeKTPOJIUTHI,
3JIeKTPOJIMNTUYECKast JAUCCOLMALMs, OKHUC/IUTeNb, BOCCTAaHOBUTENIb, CKOPOCTh
XUMUYECKOM peaklMy, XUMUYEeCKOe DaBHOBECHE); TEOPUH W 3aKOHbI (Teopus
3JIeKTPOJIMTUUECKON JuCCoLMaliuy, Tepuoaudeckui 3akoH 1. V. MeHpeneeBa,
3aKOH COXPAHEHUsI MacCChl BelleCTB, 3dKOH COXPAHEHUsI U TpeBpalljeHrs SHePruu
MpU XUMUYECKUX DpeaklUsX), 3aKOHOMEDHOCTH, CHUMBOJIMUECKUH SI3bIK XUMWH,
MHPOBO33peHUYECKUe 3HaHHs, JieXXalllie B OCHOBe MOHUMAaHWS TPUUYMHHOCTA M
CUCTeMHOCTU XMMUUECKHX SIBJIEHUM, (PAKTOOTAUeCKUe CBeJIeHUs] O CBOWCTBAX,
cocTaBe, TI0/lydeHrr U 6e30MacHOM MCTIOh30BaHUM BaXKHEMIIINX HEOPTaHUUeCKUX
BeIIeCTB B OBbITY U MPaKTUUeCKOU ZiesiTe/IbHOCTU Ue/I0BeKa;



c(hOpMUPOBAHHOCTbL YMEHUW BBISIBJISAITh XapaKTepHble TPH3HAKW MOHSTUM,
yCTaHaB/IMBaTh MX B3aMMOCBSI3b, WCII0/b30BaTh COOTBETCTBYIOIUE TMOHSTHS TpPU
OMNMCaHWW HeOPraHWYeCKUX BeIeCTB U UX TpeBpalljeHul;

chOpMUPOBAHHOCThL YMEHUM HCIO/Ib30BaTh XUMUUECKYH) CUMBOJIUKY IS
coctaBieHuss ¢GOpPMy/a  Bell[eCTB U  yYpaBHEHUM XWMUUECKUX  peakiui,
cucteMatndeckyro HoMeHKNaTypy (IUPAC) v TpuBHa/ibHble Ha3BaHUS OT/E/IbHBIX
HeOpraHWYecKUX BellecTB (yrapHblM Ta3, YrJIeKUC/IbIM ra3, aMMHUaK, raiiéHas
V3BeCTb, HeraléHasi U3BeCTh, TUTbeBasi CoZla, MUPUT U IDYTHE);

chOpMUPOBAHHOCTh YMEHUH OIpe/iesisiTb BaJleHTHOCTb U CTeNeHb OKUC/IeHUS
XUMUYECKHX 3JIEMEHTOB B COEJMHEHHUSX Pa3/IMYHOr0 COCTaBa, BUJ XMMUYECKOMU
CBsA3U (KOBajieHTHasl, UOHHasi, MeTa/l/TnyecKasi, BOJOPO/JHasi) B COeAUHEHUSIX, TUII
KPUCTA/JIMYECKOU PeIIETKM KOHKDETHOrO BelllecTBa (aTOMHasi, MOJIEKYyJIsipHas,
VIOHHAas1, MeTa/l/TnYecKasi), Xapakrep CcpeZibl B BOJHBIX paCTBOpaxX HeOPraHUUeCKUX
coeIMHeHUI;

c(hOpMHPOBaHHOCTh yMEeHUU yCTaHaB/IUBAaThb TPYHA/IJIe)KHOCTh
HeOpraHWueCKUX BeleCcTB M0 UX COCTaBy K OINpeAeéHHOMY KJacCy/Tpyrire
CcoeIMHEHWH (MPOCThIe BelecTBa — MeTas/ulbl U HeMeTasl/ibl, OKCHU/IbI, OCHOBaHUSI,
KHUC/IOThI, aM(OTepHbIe TUAPOKCU/IbI, CON);

c(hOpMHUPOBAaHHOCTb YMEHUW PaCKpbIBaTh CMbIC/I MEPUOIUUECKOTO 3aKoHa /.
V. MeHienieeBa ¥ IeMOHCTPHPOBATh €TI0 CUCTEMaTU3UPYIOIYI0, 00bSICHUTETHHYIO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

cOpMUPOBAaHHOCTb YMEHWM XapaKTepu30BaTb 3J€KTPOHHOE CTPOEHHe
aTOMOB XUMHUYECKUX »3jeMeHTOB 1-4 mnepuogoB Ileproguueckord CHUCTEMBI
XuMuyeckux s7ieMeHTOB [I. M. MeHjeneeBa, UCMHO/b3ysl TIOHATUS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmm», «IHEPreTUUeCKHe YPOBHM», OOBSICHATD
3aKOHOMEPHOCTU M3MEHEeHUs] CBOMCTB XMMHUUYECKUX 3/IEMEHTOB U UX COeJIUHEHUU
10 TiepyoZiaM U rpynmnam [lepuoanueckon cucTeMbl XUMUYeCKUX 31eMeHTOB /1. U.
MeHjeneeBa;

copMHUPOBAaHHOCTb ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  0OIIHe
XUMUYECKHe CBOMCTBA HEOPraHWUeCKUX BeIleCTB pa3/iMuHbIX  KJIacCOB,
MOATBEPXKAAaTh CYI[eCTBOBAaHMWE TeHEeTUUeCKOM CBSI3U MKy HeOpraHu4eCKUMH
BellleCTBaMH C MOMOIbI0 YPaBHEHUH COOTBETCTBYIOLIUX XUMUUYECKUX PeaKLuM;

chOpMUPOBAHHOCTh YMeHUsI KaacCU(ULIMPOBaTh XWUMHUUECKUE peakiuu T0
pa3MYHbIM MpHU3HaKaM (YUC/Iy U COCTaBy pearvpyroliux BelecTB, TEIOBOMY
3 deKTy peakiju, U3MEHEHHUIO CTelleHel OKHCIeHWs 3JIEMeHTOB, 00paTWUMOCTH
peakiuM, YUaCTHI0 KaTaan3aTopa);

chOpMUPOBAHHOCThL YMEHUW COCTaB/STh YPaBHEHUs peakl[ui pa3/nuHbIX
TUIIOB, TIO/IHbIE U COKpAIlléHHbIe YpaBHEeHHUsI peakliiii MOHHOTO 0OMeHa, yUuThIBast
yCJIOBUS, TIPU KOTOPBIX 3TH PeakLUU UAYT 0 KOHLIA;



cOpMHUPOBAaHHOCTb YMEHHWM TPOBOJUTh peaklUW, TOATBEpPXK/alolue
KaueCTBeHHBI COCTaB pPa3/MUHBIX HEOPraHWUYeCKHUX BeIeCTB, pacrio3HaBaTh
OTIBLITHBIM TYTEM WOHBI, TIPUCYTCTBYIOIIE B BOAHBIX PACTBOPAX HEOPTaHWUYECKUX
Bell[eCTB;

chOpMHUPOBAaHHOCTb yMEHUNM pacKpbIBaTh CYI[HOCTb  OKHCJIATETbHO-
BOCCTAHOBUTE/IbHBIX peaklii MOCpeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
3TUX peakLyu;

cchopMHUPOBAHHOCTh YMeHHN 0OBSCHATH 3aBUCMMOCTb CKOPOCTH XMMHUUeCKOMH
peakiM OT Pa3/InuHbIX (PAKTOPOB; XapaKTep CMeIleHUs] XUMHUUeCKOT0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHellIHero Bo3zelcTBus (mpuHiun Jle Illatesnbe);

cchOpMHUPOBAaHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE ITPOIeCChHl,
Jie)Kaliie B OCHOBE TIPOMBIIIJIEHHOTO TIOJyUeHHUsI CePHOM KHCIOThI, aMMHaKa, a
Takke C(OPMHUPOBAHHOCTH Tpe/CTaB/eHui 00 OOIMX HayuHBIX TPUHLIAMAX U
9K0JIOTHYEeCKUX MpobieMax XUMHUUYeCKOro MPOr3BO/ICTBa;

cchOpMHUPOBAHHOCTb YMEHHWM TPOBO/JUTh BBIUHCIEHUS C HCIOJIb30BaHUEM
TIOHSITUSL «MacCOBasi I0Jisl BeIlecTBa B PAacTBOPe», OObEMHBLIX OTHOIIIEHU Ta30B
TIPU XUMHUYECKUX Peaki[usiX, MacChl Bell[eCTBa WM 00bEMa ra3oB M0 HW3BECTHOMY
KOJIMUeCTBY BelllecTBa, Macce WU O0BEMY OJHOTO M3 YUaCTBYIOLIMX B peakLUU
Bell[eCTB, TeryioBoro 3¢ dekTa peaki[id Ha OCHOBe 3aKOHOB COXPaHEHWsSI MacCChl
BeIIeCTB, MPeBpall[eHus] U1 COXpaHeHUs SHePTUH;

cchopMHUPOBAaHHOCTh YMeHUM COOI0/IaTh MpaBU/a M0J/Ib30BaHUS XUMUUYECKOU
MOCY/Io U JlabopaTOpHbIM 00OpyZOBaHMEM, a TakKXKe IpaBwWia obpalreHus: C
BeII[eCTBAMH B COOTBETCTBUM C WHCTPYKI[USIMH TIO BBITIOJTHEHHIO J1aO0OpaTOPHBIX
XUMHUECKUX OITbITOB;

cOpMUPOBAaHHOCTh YMEHWM IJIaHUPOBaTh U  BBITIOJNHATE XUMHYECKUH
9KCTepUMeHT (pa3/io’keHre TIepOKCH/a BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa,
oripefie/ieHe CpeJbl pacTBOPOB BeIleCTB C TIOMOII[bI0  YHHUBEpPCAIbHOTO
WHAWKATOPa, B/IMsSHME Pa3/MUHBIX (PAKTOPOB Ha CKOPOCTb XUMHUUECKOW peakilvy,
peakiui HMOHHOro oOMeHa, KaueCTBeHHbIe peakIMM Ha Cy/bdaT-, KapboHaT- U
XJIOpUJ-aHUOHBI, Ha KaTHOH aMMOHWUSI, pellleHhe SKCIIepUMeHTa/TbHBIX 3ajau 10
TeMaM «MeTa/ulbl» U «HeMmeTa/ulbl») B COOTBETCTBHH C TMpPaBUIAMH TEXHUKH
6e3oracHoCTU TIpU OOpall[eHHH C BellleCTBaMU U JlabopaTOpHBIM 000py/J0BaHUEM,
TIpe/ICTaB/ISITh pe3y/abTaThl XUMHUECKOTO JKCllepuMeHTa B (opme 3amucu
ypaBHEHUM COOTBETCTBYIOIIMX peaklUi U (OpMy/JIMpOBaTh BBIBOZbI Ha OCHOBE
9TUX Pe3y/bTaTOB;

cchOpMHUPOBAHHOCTb YMEHWM KPUTUUYECKH aHa/JM3UPOBaTh XHUMHUUECKYHO
vHbOpMaI[{Io, TIOJyuyaeMyH) U3 pa3HbIX HWCTOUHHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKAaLUU, VIHTepHeT U Ipyrux);



chopMUPOBAaHHOCTb ~ yMeHUW  coO/MofaTh  TpaBua  9KOJIOTHYECKH
1je/1lecoo0pa3HoOro ToBeJleHHsT B ObITY U TPYJOBOM [JesiTeTbHOCTU B I[e/sX
COXpaHeHMUs] CBOETrO 3/I0POBbSl M OKpPYJKarolled TMPUPOJHOM CpeJbl, 0CO3HABaTh
OMaCHOCThb BO3/IeMCTBUS Ha KUBbIE OPraHU3MBbI OTpe/le/IEHHBIX BellleCTB, TIOHUMAast
cMmbIc/T Tokasaresisi TI[IK, MOSCHATR Ha IIpUMEpPax CIOCOObI yYMEHBIIEHUS H
TpeIoTBpalleHus1 UX BPeJHOT0 BO3/JeHMCTBYS Ha OpPraHr3M Ue/l0BeKa;

JJIsT 00yUaroIuXxcsl C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: YMeHUe
NIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX II03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

[/l CJIeNbIX U C/1aboBUAAIIMX 0OyuaroluXcs: yYMeHHe HCII0/Ib30BaTh
pesibeyHO-TOUeUHYI0 crucTeMy ob6o3HaueHuit JI. Bpaiiis A1s 3aricyd XMMHUECKUX

dbopmy.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TIACC
Ko/mmuecTBo yacoB OJIeKTPOHHbIEe
HaumeHoBaHue pa3/ie/ioB U TeM (udpossbie)
Ne i/ KouTtposbHblie | IIpakTuueckue
nporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchbl
Pa3pgen 1. TeopeTnueckue 0CHOBBI OPraHHUeCKON XHMHUH
[TpeameT opranuueckoit xumuu. Teopust
1.1 CTPOEHUsI OpPraHUuueCcKuX coeuHeHu A. 3
M. BytiepoBa
Wtoro no pa3peny 3
Pa3pen 2. YrieBoaopoabl
2.1 IIpenenbHble yrieBoAOpPOAbI — alKaHbl 2
99 HernpenenbHble yriieBoZ0pOAbL: anKeHsl, 6 1
' anKaJeHbl, aJIKUHbI
2.3 ApomMatuyeckue yrieBoopO/ibl 2
94 [IpupoHbIe UCTOYHUKU YT/IeBOJOPOZOB U 3 1
' ux nepepaboTKa
Wtoro no paspeny 13
Pa3pen 3. Kuciopoacoaepikaijue opraniuyeckuie CoeUHeHUs
3.1 CrniupThl. @eHou 3
3.9 Anbperuapl. KapboHOBbBIE KMCTOTHI. 7 1
' C10KHbIe 3(UPbI
3.3 YT/1eBOIbI 3 1




Wtoro no paspeny 13
Pa3pen 4. A3orcopepikanjye opraHuiyecKue coeJuHeHUus

4.1 AMUHBI. AMHUHOKUC/IOTEL. benku 3
Wtoro no pa3zpeny 3
Pa3pgen 5. BbicokoMo/1eKy/IIpHbIe COeAUHeHUs

5.1 [Tnactmaccel. Kayuyku. BosokHa 2
Wtoro no paspeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

Ko/muecTrBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Ne i/ KonTtposibHblie | IIpakTnuyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
Pa3pgen 1. Teoperuueckue 0CHOBBI XUMHHU
Ctpoenue aToMoB. [Teproirueckuii 3aKOH
1.1 u [leproguueckas cucreMa XUMAYeCKUX 3
snemenToB /. 1. MenzeneeBa
12 Crpoenue BelecTBa. MHoroobpasue 4
' BEII[eCTB
1.3 XHUMUUeCKUe peakLuu 6 1 1
Wtoro no paspeny 13
Pa3pgen 2. Heoprannueckass XuMust
2.1 Mertasnbl 1
2.2 Hewmetanbl 1 1
53 CBs13b HEOPraHUUECKUX U OPraHUueCKUX 5
' BEIL[eCTB
Wtoro no paspeny 17
Pa3pen 3. Xumus 4 )XKu3Hb
3.1 XUMUS Y )KU3Hb 4
Wroro mno paszeny 4
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




YYEBHO-METOJNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

METOANYECKHNE MATEPHUAJIbI V11 YUUTEIA

IIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
MHTEPHET

KoHcTpykTop pabounx riporpamm https://workprogram.edsoo.ru

P31 https://resh.edu.ru

OI'AOY AT1O «Akagemus Munnpocseenust Poccum» https://urok.apkpro.ru

OI'MC «Mos mikona» https://myschool.edu.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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