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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XWMHH Ha YpoBHe cpefgHero obijero o6pa3oBaHus
pa3paboraHa Ha ocHOBe PeziepasibHOTO 3akKOoHa OT 29.12.2012 Ne 273-®3 «06
obpazoBanuu B Poccuiickoii @efepariui», TpeboBaHU K pe3yibTaTaM OCBOEHMS
denepanbHON 00pa3oBaTe/IbHOM TIPOTpaMMbI  CpefiHero o0Irero oOpa3oBaHUS
(®OIT COO), mnpeacraBneHHblx B desepaJbHOM  TOCYJapCTBEHHOM
obpa3zoBarenbHOoM craHzapre COQO, ¢ yuétom KoHilenuu TIperofaBaHys
yuebHOro TipegMeTa «XuMHs» B 0Opa3oBaTe/lbHBIX OpraHu3alusx Poccuiickoi
denepaliy, peanu3yOILIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOrpaMMbl, U
OCHOBHBIX TI0/IO)KeHUN «CTpaTeruu pa3BUTUsS BocluTaHusi B Poccuiickoit
®egepaumu Ha nepuof no 2025 roga» (Pacnopsbkenue IlpaButenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBy 1MOAX0/I0B K pa3paboTKe IMpOrpaMMbl 10 XUMHH, K OIpejeeHUI0
o011ieit cTpaTeruu 00yueHusl, BOCIIMTAHUS U Pa3BUTUS 00yUaroIUXCsl CpeJCTBaMU
yuebHoro mipeameta «Xumusi» Ajist 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIA
KoHLenTyanbHble mnonoxeHuss ®I'OC COO o B3aumooOycC/IOB/IEHHOCTH Liefiel,
coJiep)KaHusi, pe3ynbTaToB oOyueHHsT W TpebOOBaHW K YPOBHIO TOATOTOBKH
BBIMTYCKHUKOB.

XuMmuyeckoe obpa3oBaHue, ToJiyyaemoe BBITTY CKHUKaMU
o61ieobpa3oBare/ibHOM  OpraHM3allvd, SIB/SEeTCS HEeOoThbeM/IeMON UacTbio UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAlOIIMM 3TalloM peaju3aluv  Ha
COOTBETCTBYIOLL[eM eMy 0a30BOM YpOBHe KJIIOUEBLIX LIeHHOCTeM, MPUCYIIUX
I[eJIOCTHOM CHUCTeMe XHUMHUUeCKOro o0Opa3oBaHusi. OTU IIeHHOCTH KacaroTCs
TI03HAHUS 3aKOHOB MPHUPO/bBI, (POPMUPOBAHUS MHUPOBO33peHHs U 00IIel Ky/IbTyphbl
ye/ioBeKa, a TakKKe 9KOJOruuecKM O0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY
3[JOPOBbI0 U TIPUPOJHOW cpeZie. Peanu3yeTcsi xumuueckoe obOpa3oBaHue
00yuaroIlMXCs Ha ypOBHe cpefHero obiiero obpa3oBaHusi CpeficTBaMu yuebHOTO
npeiMeTa «XHMHsI», COJlep)KaHWe U TIOCTPOeHHWe KOTOPOro OrpefiesieHbl B
mporpaMMe 10 XUMHM C YY6TOM CcrelUku HayKd XUMHUM, €€ 3HaueHUs B
MO3HAaHUM TIPUPOZBI M B MaTepualbHON >XU3HU 00IllecTBa, a TakKXe C yUETOM
o0ImMx 1e/iell W TIPUHLIAIIOB, XapaKTepU3YIOI[UX COBPEMEHHOE COCTOSTHHE
cUCTeMBI cpefiHero obirero odbpa3oBanus B Poccuiickoii deneparyu.

XUMUSI KaK JIEeMeHT CUCTeMbI eCTeCTBEeHHBIX HayK WrpaeT 0COOyI0 poJjib B
COBpeMeHHOM I[MBWU/IM3AllUM, B CO3ZIJaHMM HOBOM 0a3bl MaTepuanbHOW KY/bTYpHI.
OnHa BHOCHUT CBOM BKJIaJ| B (hOpMHUpOBaHUe pallMOHATbHOTO HAYYHOTO MbIIIIEHUS],
B CO3/laHKe L[eJIOCTHOTO TIpeZicTaBeHusi 00 OKpYsKarollleM MHpe Kak O eJIUHCTBE
TIPUPO/IbI M YesioBeKa, KOoTopoe (OpMHPYeTCs B XMMUM Ha OCHOBEe TTOHWUMAaHUS
BeIl[eCTBEHHOT'0 COCTaBa OKPY’Kalolllero MHUpPAa, OCO3HAHUSI B3aMMOCBSI3U MEXIY
CTPOEHHEM BeIleCTB, UX CBOMCTBAMU 1 BO3MO>KHBIMH 00/1aCTIMH TIPUMEHEHHUSI.



TecHO B3auMMO/IeliCTBYSI C APYTUMM eCTeCTBEHHbIMU HayKaMH, XWMUS CTaja
HeoTheMJ/IeMOl 4acTbi0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YC/IOBUEM YCIEILIHOTO
TPyZa W >KU3HU KaKJoro usmeHa obirectBa. CoBpeMeHHass XHUMHS KaK Hayka
co3yjiaTe/ibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HarlpaB/ieHa Ha pelleHue
ryi06anpHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHs Ue/iOBeUYeCTBA — ChIPbEBOM,
JHEepreTUUeCKOM, MUILeBOM, IKOIOrMUecKoi 6e3011acHOCTH M OXPaHbl 3/10POBbSI.

B cootBercTBUM C OOMMMHU I[e/IIMH M TIPUHI[ATIAMH CpeJHero o6Irero
obpa3oBaHus cojiep)KaHue npeaMeTta « Xumus» (10-11 Knaccel, 6a30BbIl YPOBEHb
M3y4eHHs1) OPHeHTUPOBAHO MPeUMYI[eCTBEHHO Ha OOIIeKy/IbTYPHYIO TTOATOTOBKY
oOyyJaroIuxcs, HeoOXOAUMYH0O UM /s 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 SIBJISTIOTCSI OCHOBBI 6a30BOi HayKu: CHCTeMa
3HaHWI TI0 HeOpraHWUeCKOW XUMHH (C BKIIOUeHWeM 3HaHWW U3 00IIel XUMUN) U
OpraHhuyeckou xvmuu. @OpMHUpOBaHME [AHHOM CUCTeMbl 3HAHWW TPU W3YUYeHUU
npegMeTa obecrieuriBaeT BO3MOKHOCTb PacCMOTPeHUs] BCEro MHOrooOpasusi
BeIIeCTB Ha OCHOBe OOIIMX TTOHSTHM, 3aKOHOB M TeOPHIA XUMUHU.

Crpykrypa cozep>XaHust KypcoB — «OpraHuueckass xumusi» U «OOias u
HeopraHuyeckass XUMusi» C(opMUpOBaHa B TporpaMme MO XUMHM Ha OCHOBE
CUCTEeMHOTO TOAXOoZa K WU3yueHUI0 YyueOHOro wmaTepuana u 00yc/ioBieHa
HUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHWM Ha  OMpe/e/éHHBIX
TeOpPeTUYEeCKUX YPOBHAX. Tak, B Kypce OpraHMYyecKOM XHMHUM BelllecTBa
pacCMaTpUBAIOTCSI Ha YPOBHe K/IAaCCUUECKOW TeOpUM CTPOEeHUs] OpraHu4ecKux
COeJMHEHWW, a TakKkKe Ha YPOBHE CTepeOXWUMHUECKMX U  3JeKTPOHHBIX
Tpe/iCTaB/IeHnA O cTpoeHHU BelrecTB. CBefeHusi 00 H3ydyaeMbIX B Kypce
BeIIleCTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COeUHeHW. B Kypce opraHMueckoll XWUMWM TIOJIy4alOT pa3BUTHE
chopMUpOBaHHbIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi MepBOHauaibHbIe
Tpe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIaCCU(PUKALIMOHHBIX TPU3HAKaX BeIleCTs,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHS, 0 XUMUUYECKOU peaKI[vu.

[Ton HOBBIM yIr7IOM 3peHHsI B TMpeaMeTe «XUMHs» 0a30BOro ypOBHS
paccMaTpUBaeTCsl M3yueHHbId Ha ypOBHE OCHOBHOrO o00iero o0pa3oBaHUs
TeOpeTUYeCKU maTepuan U (HaKTOJIOTMUYeCKWe CBeJieHHs O BelllecTBax |
XUMHUUECKON peaki[uu. Tak, B UaCTHOCTH, B Kypce «OOljas U HeopraHudeckas
XUMHSI» 00yYaroIIUMCsl TIpe/IOCTaB/sIeTCsl BO3MOXKHOCTb OCO3HaTh 3HaueHue
MepuoANuecKoro 3akoHa C 06IleTeopeTHYecKUX W MeTOJ0/IOTHYeCKUX TO3ULUH,



ryb)ke TIOHSATH WCTOpUYECKOe U3MeHeHWe (YHKIMA 3TOro 3akoHa — OT
obo011aroiiieit 10 0ObsICHSIOIe 1 TTPOrHO3UPYIOIIeH.

EnvHas cucreMa 3HaHMM O Ba)KHEHWIIIMX Bell[eCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAX U TPUMEHEHUU, a TaKKe O XMMHUeCKHUX DPeakIUsaX, WX CYIL[HOCTA U
3aKOHOMEpPHOCTAX T[pOoTeKaHusi fJoroyHserca B Kypcax 10 um 11 kiaccos
3/IeMeHTaMM COJ/iep>KaHusl, UMEIIIUMU KYJbTYPOJOTUUeCKUA | TIPUK/IaJHOU
XapakTep. OTU 3HaHUS CIOCOOCTBYIOT TIOHMMAaHHIO B3aUMOCBSI3M XUMHU C
IPYTUMUA HayKaMH, PAacKpbIBAlOT €€ POjb B TI03HABaTe/JIbHOM W TIPAKTUUECKOM
JesiTe/IbHOCTU  YeJslIoBeKa, CIOCOOCTBYIOT BOCTIIMTAHUIO YBa)KeHHsI K TIPOLeCcCy
TBOpYeCTBa B 00/1aCTM TEOPUM M TIPAKTUUECKUX TPUIOXKEHWN XUMHH, TIOMOTaroT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIECTBEHHO U JIMYHOCTHO 3HAUKMMBIX
npo06sieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYECKH OCMBICMBATh WH(POPMAIUIO U
NIPUMEHSATb €€ [l TIOTIOJTHeHWsI 3HaHWM, pelleHus WHTeIeKTyalbHbIX U
9KCTepUMeHTa/IbHbIX HCC/e/oBaTe/IbCKUX 3aZiau. B 1ie/ioM coziep>kaHue yueGHOTO
npegMeTa «XWUMHS»  JAHHOTO  YPOBHS  W3y4YeHUs  OpPHUEHTHPOBAHO  Ha
dbopmMrpoBaHre y 00yYarOImUXCsi MHPOBO33DEHUECKON OCHOBBI [jisi TIOHUMAaHMUS
dbunocopckux upgeld, TaKuX KakK: MaTepuajbHOe eJWHCTBO HEeOpraHu4yeckoro u
OpPraHMYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeIeCTB WX COCTaBOM M
CTpPOEHHWEM, TI03HABAEMOCTb TIPUPOJHBIX SBJEHUM TIyTEM JKCIIEPUMEHTa W
pellleHus] TIPOTUBOPEUMM MeXJy HOBbBIMH (aKTaMd W TeOpeTHYeCKUMHU
TIpe/ITIOChIIKaMH, 0CO3HaHKe POJId XUMHUH B PellleHUH SKOJIOTMuecKux rpobsem, a
Takke 1po0sieM cOepekeHUs] SHEPreTUUeCKUX pPeCcypCoB, ChIpbsl, CO3/IaHHsI HOBBIX
TeXHOJIOTUH Y MaTepHasioB.

B miaHe pelleHWsi 3aZiau  BOCTIMTAHHWS, Ppa3BUTHS U COLIMAIM3aAl[UN
o0yuaroluxcs TMPUHATbIE TPOrPAaMMON T0 XWMHH TIOAXObI K OTpe/esieHHI0
coJiep)KaHusi U TIOCTPOeHHusl TipeAMeTa MpeAycMaTpUBalOT (OpMUpPOBaHUE
YHUBEpCalbHBIX yUeOHBIX [eWCTBUM, WMelmux 06a30Boe 3HaueHUe /s
Pa3UUHBIX BUJOB [IeATeTbHOCTU: pellleHus1 Tpo0seM, TIIOMCKa, aHaiud3a W
00paboTku nHbOpMaIH, He00X0UMBIX [1/1s1 TIPHOOPETeHHS OITbITa MPAaKTHUeCKOM
W WCC/e/oBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollleid Ba)KHOe MeCTO B TO3HaHUM
XUMWH.

B mpakTvke mperioflaBaHus XUMUH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpeiHero o01riero obpa3oBaHus, IIpU OIpeie/IeHAN
cojJiep)KaTe/IbHOM XapaKTepUCTUKU 1iesiell u3yueHUsi TpefiMeTa HarlpaBjieHUeM
TIepPBOCTETNIeHHONW 3HAUMMOCTH TPAZMIIMOHHO TIPU3HAETCS (OPMHpOBaHHE OCHOB
XUMHUUeCKON HayKd Kak 00/1acT COBPEMEHHOTO eCTeCTBO3HaHMS, TPAKTHUeCKOH
JesiTe/IbHOCTU 4esioBeKa M KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTypbl. C
MeTOJWUYEeCKOW TOYKU 3peHHUsI TaKOoW MOJAXOJ K Ompe/ieJieHUIO 1iejield HU3yueHUst
TIpeIMeTa SIB/ISIeTCS BITOJTHE OTIPaB/[aHHBIM.



CoryiacHO J@HHOW TOYKe 3peHUs TJIaBHbIMU LieJiIMA U3ydeHus mpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 -11 K/1.) SIBJISIOTCS:

e (opMHpOBaHME CUCTEMBI XMMUUECKHMX 3HAaHUM KaK BaKHeUIlen
COCTAaBJISIFOIIEN eCTeCTBeHHO-HAayUHOM KapTUHBI MHMDPA, B OCHOBE KOTOPOU
JieXXaT K/IoueBble TIOHATUSI, (PyHJaMeHTa/bHble 3aKOHbI U TEOPUM XHMHUH,
OCBOEHUe s3blKa HayKH, YCBOEHHWE W TIOHUMaHWe CYL[HOCTH [OCTYMHBIX
000011leHNIT MUPOBO33pEHUECKOT0 XapaKTepa, 03HaKOMJIeHWe C UCTopuei
WX pa3BUTHS U CTaHOBJIEHUS;

e (dopMHUpOBaHKeE U pa3BUTHE TIPe/ICTAB/IEHUI O HayUHbIX METO/aX IMO3HaHUS
BeIIeCTB M XUMHWUECKUX peakiuii, HeoOXOAUMBbIX [jisi mpruobpeTeHuUs
yMeHU{ OpHeHTHPOBAaThCSi B MHUDe BellleCTB U XUMHYEeCKUX sIBJIeHUM,
MMEIOILUX MeCTO B MPUPO/Ie, B TIPAKTUUECKO!N U TTOBCeHEBHOM »KWU3HY;

e pa3BUTHe YMeHHM U CIocoO0B ZiesiTeTbHOCTH, CBA3aHHBIX C HaOMOfeHreM
M 00bsiCHEHMeM XWMUYEeCKOTO 3JKCIepuMeHTa, COO/IofieHreM TpaBuil
6e3oracHOro oOparlrieHus C BelljeCTBaMH.

Hapsiny c 3TuM, cojfilep>kaTe/ibHasi XapakKTepPUCTHUKA 1ie/iell U 3a7jau U3yueHus
rpeiMeTa B MporpaMme o XMMUW YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMU TIPUOPUTETaMU B CHUCTeMe cpefiHero obiero obpa3oBanus. CerojHsi B
MperoflaBaHi  XUMHUM B Oofblllell  CTeleHW  OTAAETCS  TIpeIIouTeHHe
MIPAaKTUUeCKOH KOMITOHEHTe COjlep)KaHusi OO0yueHus, OpHeHTHPOBAHHOW Ha
TIO/ITOTOBKY BBIMYCKHHKA 0011je00pa30oBaTe/IbHOM OpraHu3aliid, Baelolero He
HabopoM 3HaHUM, a (PYHKI[MOHA/JLHONW TPaMOTHOCTBIO, TO €CTh CrocobamMu U
yMEeHUSIMA aKTHMBHOI'O TOJIyuYeHUs] 3HAaHUM W MpPUMeHeHUs] UX B peasibHOM KU3HU
JI7IS1 pellieHus TTPaKTUYeCKUX 3ajau.

B cBsi3u € 3TUM TIpU U3y4yeHUM TIipeiMeTa «XWUMUS» [IOMUHHUpPYHOIee
3HaueHUe NMpUOOpeTaroT Takue 1e/d U 3a[jauu, Kak:

aflarTalfysl 00yJaromuxcsl K yCJIOBUSM JUHAMHUYHO Pa3BHBAIOIETOCsS MHpa,
dbopMUpoBaHWe  UHTe/NIEKTyaJlbHO  pa3BUTOM  JIMUHOCTH, TOTOBOM K
camMo0bpa30oBaHUI0, COTPYJHUUECTBY, CAMOCTOSATETHbHOMY TPHUHSTHIO TPaMOTHBIX
pellleHnd B KOHKPETHBIX >KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX C BeLeCTBaMU U UX
TIpUMeHeHueM;

dopMrpoBaHre y OOyvaroIUXCs KIIOUEBBIX HABLIKOB  (K/THOUEBBIX
KOMITeTeHLIU), HMMEIOIIUX YHUBepcajbHOe 3HaueHue [Jisi pas3/UuHbIX BHU/OB
JesiTeNTbHOCTU: pellieHus TpobJsieM, MOMCKa, aHaiu3a U 06paboTku MH(OpMaIuy,
HeOOXOUMBIX [Jii TPHOOpeTeHUsT OIbITa [esATeTbHOCTH, KOTOpas 3aHUMaeT
BaO)KHOE MeCTO B TI03HAHMM XUMHH, a TakKe [/l OLIEeHKA C TO3ULUM
9KO0JIOTHUEeCKOW 0e30MacHOCTA XapakTepa B/MSHUS BeIeCTB U XUMHYECKUX
TMIPOLIECCOB HAa OpraHM3M uejioBeKa Y IIPUPOJHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPEeCOB, WHTE/IeKTyaJbHbIX U TBOPUYECKHUX
CrIocoOHOCTeN 00yUaromUXCsl: CITOCOOHOCTH CaMOCTOSITe/TbHO TTPHOOpeTaTh HOBbIE
3HaHUS 110 XMMUU B COOTBETCTBUHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOH30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH /I TMOMCKA U aHa/M3a yueOHOU U
HayYHO-TIONY/ISIPHON MH(POPMAaIUM XUMHUYEeCKOT'0 CO/Iep>KaHusI;

dbopMrpoBaHre U pa3BUTHe y 00yUarol[UXCsl aCCOLIMAaTUBHOTO U JIOTUUECKOTO
MBIIIIEHYs, Hab/Ti0/[aTe/TbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOJWMBI, B YaCTHOCTH, TIPH TIJITAHUPOBAHWM U TIPOBEIEHUHA XUMHUUYECKOTO
9KCTIepUMEHTa;

BOCIIUTaHWe Y obOyuarommxcs yOeXJEHHOCTY B  T'yMaHHUCTHUeCKOU
HaTpaB/IeHHOCTA XUMHH, €€ Ba)KHOW pPOMM B PeIleHHH T100a/lbHBIX Mpobiem
palMOHALHOTO TIPUPO/IOTIOH30BaHUS, TIOTIO/IHEHUSI YSHEPreTUUeCKUX PeCcypCcoB U
COXpaHeHHUs TPUPOJHOTO0 PABHOBECHsl, OCO3HAaHUSI HeOOXOAUMOCTH OepeKHOro
OTHOILIEHUSI K TIpUPOJie U CBOEMY 3/I0POBbIO, a TaKXe TPUOOpeTeHUsi OIlbITa
WCTIO/Tb30BaHUsT TIOJTYYeHHBIX 3HAHWM Uil TIPUHATHS TPaMOTHBIX peIleHud B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebHOM ri1aHe cpemHero o0miero o0pa3oBaHUs TIPeAMET «XHUMHSI»
6a30BOro ypoBHsI BXOAUT B COCTaB TpeJMeTHON 00iacTu «EcTecTBeHHO-HayuHbIe
TIpeIMEThI».

OO011jee YKC/I0 YaCoOB, OTBeAEHHBIX /I/Is1 M3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpenHero obirero 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 XUMHUH

[IpegmMeT opraHUueCcKOM XWUMUM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HaUeHue B
TOJTyUeHUX HOBBIX BeIleCTB W MaTepyuasioB. Teopusi CTPOEHUsI OpPraHNuYecKHhX
coefuHeHui A. M. ByTnepoBa, eé ocHOBHbIe M0Ji0KeHUs1. CTPYKTypHbIe (POPMY/IbI
OpraHhuecKux BeljecTB. ['oMosorusi, wu3omMepusi. XuUMUYecKas CBs3b B
OpraHhuYeCKUX COeIMHEHUSIX — OJJMHAapHbIE Y KpPaTHbIE CBSI3U.

[IpencraBieHre 0 KiaacCU(pUKaLMU OpraHWYecKUx BellecTB. HoMeHk/aTypa
OpraHMYeCcKux COeJWHEHWU (CcucTeMaThudeckas) W TpUBUA/JbHble Ha3BaHUS
Ba)KHEMIIIMX Mpe/ICTaBUTe/eN K/1aCCOB OPraHUYeCKUX BeIlecTB.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BeIleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C oOpa3ljaMi OpraHUYeCcKHWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBe, MO/Jie/IMpOBaHUe MOJIeKYJl OpraHUYecKHWX BeIlecTB, Hab/o/eHue |
ornucaHue eMOHCTPAL[MOHHBIX OMBITOB T0 MpeBpallleHU0 OPraHuYeCcKuX BelljeCTB
TIpYU HarpeBaHWH (TIaB/ieHWe, 0OYT/IMBaHNEe U TOPEHUE).

YriaeBogopoasl

AJIKaHbI: COCTaB U CTpOEHWe, TOMOJIOTUUeCKuW psifi. MeTraH U 3TaH —
MpoCTeuIMe TMpeACTaBUTe/d alKaHOB: (U3uYecKhe W XUMUUeCKrue CBOMCTBa
(peakuyu 3ameleHHds W TOpEeHHUs), HaxOXAeHWe B TMpUpOJe, TMOAydeHue U
TIpUMEHEeHHUe.

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

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

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psifi. AlleTH/IeH
— TMpOCTEMIINK TIpe/iCTaBUTe/b a/JKMHOB: COCTaB, CTpOeHWe, (Gu3Nueckue u
XMMUUeCKre CBOMCTBa (peakluM TW/IpUPOBaHUs, TaJOreHUpPOBaHUS, TMpaTaljyy,
TOpPEeHUsl), oJyYeHre U IpUMeHeHHUe.

Apensl. beH3os: cocTaB, cTpoeHue, (Qudueckhe W XUMHUUeCKHEe CBOWMCTBa
(peakuyy rajioreHMpOBaHUs W HUTPOBAHUSA), MOJlydyeHue U rpuMeHenue. Tosayosn:
cocmas, cmpoeHue, ¢usuyeckue U Xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb
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apeHOB. ['eHeTnMueckasi CBA3b MeXAY VIJIEBOAOPOAAMM, TIPUHAZJIEXAUMU K
Pas3/IMYHBIM KJlaccam.

[IpypoiHbIe WCTOUYHUKU YTr/1€BOAOPOAOB. [IpUpOAHBIM Ta3 U TIOMyTHBIE
HedTaHble ra3el. HedTs u eé mpoucxokaenue. Criocobbl mepepabOTKH HepTH:
TeperoHKa, KpPeKWHI (TepMHUYeCKuM, KaTaIUTUYeCKuu), Nuponus. [IpofyKThl
nepepaboTKy He(TH, UX TIPUMeHeHHe B MPOMBIILJIEHHOCTH U B ObITy. KameHHbII
yToJb U TIPOAYKTHI €0 riepepadoTKy.

OKCIepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KaydyyKOB U pe3WHBI, KOJUIEKIUU
«HebTb» U  «¥Yroib», MoJenupoBaHHWe  MOJEKYJ]  YyIJIeBOJIOPOJIOB U
rajlIoreHONPOU3BO/IHBIX, MMPOBeJieHNe MMPAKTUUeCKOW paboThl: TIoyyeHre 3TU/IeHa
Y MU3y4YeHHe ero CBOUCTB.

PacuéTtHble 3azaun.

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

Kuciopojcoaepikaniye opraHuuecKye coeJHHeHUs

[IpepencHble OAHOATOMHBIE CIUPTHL. MeTaHO/N UM 3TaHO/I: CTPOEHUe,
du3nueckue W XUMHUUECKHMe CBOMCTBA (peakiuu C aKTHBHBIMM MeTajllaMH,
rajJloreHOBOJOPO/laMH, TOpeHue), TNpuMeHeHWe. BoJopoiHble CBSI3U  MeXAY
MOJIEKY/IaMH CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatomMHble  CIIUPTHL.  ODTWIEHIJIMKOJIb W  IJIULEPUH: CTPOEHHUe,
¢u3nueckue M XUMUYECKHMe CBOWCTBA (B3aMMOJEMCTBHE CO LeJ0YHBIMU
MeTas/laM{, KaueCTBeHHasl peakLisi Ha MHOrOaTOMHBbIe CIIUPTHI). [leliCTBUe Ha
opraHu3M yesioBeka. [IprMeHeHre rauLepruHa U STUIEeHTIUKOJIS.

@®eHOJ: CTPOeHHWe MOJIeKy/bl, (U3MYeCKhe W XUMUYEeCKHe CBOKMCTBA.
TokcnuHOCTh (PeHOsa. [IpriMeHeHune eHoa.

Anmpperugpl U KemoHbl. DopManblerus, aleTtajblerusi:  CTPOeHHe,
dur3nueckue U XMMUUECKUe CBOMCTBA (peakLiMM OKHC/IeHWs] U BOCCTaHOBJIEHUS,
KaueCTBEeHHbIE PeakKl[1K), MOyueHre U IPUMEHEHME.

OZIHOOCHOBHBIe TIpefiesibHble KAapOOHOBbIe KUC/IOTHL. MypaBbUHasi U
YKCYCHasi KACJIOTBbI: CTPOeHHe, (pU3hUYecKue U XMMHUUeCKhe CBOMCTBa (CBOMCTBA,
o01re [ Kacca KUC/IOT, peakius 3TepuduKaliim), rojiyueHrde U puMeHeHue.
CreapvHOBasi U OJieMHOBasi KUCJIOThI KakK TpeACTaBUTeM BBICIINX KapOOHOBBIX
KUACIOT. Mbl/la Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIlee JeliCTBHe.

Cnoxsble 3(pUpbl KakK MpOW3BOAHbIe KapOOHOBBIX KuCIOT. ['maponus
C10XKHBIX 3¢upoB. JKupsl. ['naponus xxupos. [IpuMeHeHue xxupoB. buosiornueckas
POJIb JKUPOB.




YrneBoApl: coCTaB, KjaacCUpuKauus  yrieBogoB  (MOHO-, [Ju- W
rosiicaxapuibl). I'/ioKo3a — IpoCTeIuii MOHOCaxapy/: 0COOeHHOCTH CTPOEHUs
MOJIEKY/bl, (U3MUYeCKue W XUMHUYeCKHWe CBOWCTBA (B3aUMOJEUCTBHE C
rugpokcugom meau(Il), okvcieHre aMMHUauyHBIM pacTBOpOM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, OpoXKeHUe TJIIOKO3bl), HaXOXeHue B TIpUpojie, TIpPUMeHeHue,
6uonoruueckast posib. @otocrHTe3. PpyKTO3a KaK U30Mep ITFOKO3bI.

Kpaxman u neiono3a Kak NpyUpofAHblie ronuMepsl. CTpoeHWe Kpaxmania U
Le/UTr0/103bl.  PU3Mueckue W XUMUYECKHe CBOMCTBA Kpaxmasja (THUJpOJiu3,
KaueCTBeHHasi peakLusi C U0JIOM).

OKCrepyMeHTa/lbHble MeTOJbl W3yUeHHs BeLIeCTB W WX MpeBpalleHuN:
TIpoBe/ieHre, HaOJIIOZileHre W OITMCaHHWe JIeMOHCTPALIMOHHBIX OIMBITOB: T'OpEHHE
CMIUPTOB, KaueCTBeHHble peaKklUd OJHOATOMHBIX CIUPTOB (OKHC/IEHWe 3TaHOoJIa
okcugoMm Meau(Il)), MHOroaTOMHbIX CIHUPTOB (B3aMMOJEMCTBUE T/MI[ePUHA C
ruapokcuziom Mmeau(1l)), anbaerugoB (OKMcIeHHe aMMUAYHbIM PaCTBOPOM OKCH/a
cepebpa(l) u rugpokcugom Meau(Il), B3amMojelcTBHe Kpaxmajia C HOZOM),
TIpOBe/ieHNe MPaKTHUeCcKoi paboThl: CBOMCTBA pacTBOpa YKCYCHOUW KUC/IOTHI.

PacuéTtHble 3azaun.

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

A3oTcogeprkaliye opraHuyeckre coeJMHeHus.

AMMHOKMCJIOTHI KaK am(OTepHble OpraHAuyeckKre coefrHeHUs. Pusnueckue
1M XUMHUecKre CBOMCTBAa aMMHOKHUC/IOT (Ha TpuMepe TJMI[MHA). buonoruyeckoe
3HaueHWe aMUHOKUC/IOT. [lenTuzapbl.

benky Kak TpUPOJHBbIE BLICOKOMOJIEKY/ISIDHbIe coefvHeHus. [lepBuuHas,
BTOpHWYHasi M TpeTUYHas CTPyKTypa OesnkoB. XuMHWUecKhe CBOWCTBa OesKOB:
TW/IPOJU3, IeHaTypal[ysi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCcrepyMeHTa/lbHble MeTO/Ibl U3yueHWs BeleCcTB U WX TpeBpalljeHul:
HabJ/Tt0/leHre 1 OfrcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus 0esKkoB IpH
HarpeBaHUM, LiIBeTHbIe peakliy OeKOoB.

BbICOKOMOJIEKY/ISIpDHbIE COe/JUHEeHUsI

OCHOBHBIE TIOHATHS XUMHH BbICOKOMOJIEKY/ISIDHBIX CO€/JMHEeHW: MOHOMeED,
T0JIUMep, CTPYKTYPHOE 3BEeHO, CTeleHb MOoMMepU3aliuu, CpeiHsIsS MOJIeKy/sipHast
Macca. OCHOBHbIE MeTOZbl CHHTE3a BBICOKOMOJIEKY/ISIDHBIX COEJUHEHUA —
To/IMMepU3aLus Y TTOJIMKOH/eHCalUs.

OKCrepyMeHTa/lbHble MeTO/bl U3yueHWs BelleCTB U WX TpeBpalljeHul:
03HaKOMJIeHHe C 00pa3iliaMy TIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
Kay4yyKOB.

MexmipeiMeTHbIe CBSI3H.



Peanu3atiysi MeXXrpeZMeTHBIX CBsi3eld MPU W3yYeHUU OpraHnYeckKou XWMHUH B
10 kmacce ocylilecTB/sieTCSl depe3 UCIO/b30BaHUe KakK OOIUX eCTeCTBeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSTUM, SIB/SIOIIUXCS CUCTEMHBIMM /i1 OT/e/IbHbIX
Tpe/IMETOB eCTeCTBeHHO-HayUHOT'0 1[MKJIa.

OOb1ire ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, HAyYHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/u3, CUHTe3, KjaccudurKalys, epuoAuUHOCTb, Hab/oeHue,
H3MepeHue, SKCIIepUMEeHT, Mo/le/TMPOBaHUe.

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

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

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

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

11 K/TACC

OBIIIAA N HEOPTAHNYECKA{A XUMUSA

TeopeTHueckue 0CHOBbI XUMHUM

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

[Teproguueckuin 3ak0H U Ilepyuoanyeckas cucTeMa XMMHAUYECKUX 3J7IEMEHTOB
. . MengeneeBa. CBsi3b MepUOAMYECKOTO 3aKOHA U [leproanyeckor CUCTEMBI
XuMuyeckux sneMmeHToB [I. . MeHzeneeBa C COBpEMEHHOM TeOpHel CTPOEHMSs
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOWCTB XWMUUECKHUX 3JIEMEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX U CJIOXKHBIX BeIeCTB I10 TPYyMIaM U IepHO/aM.
3HaueHUe NMepUoIUUeCcKOro 3aK0OHa B Pa3sBUTHUU HAYKHU.

CtpoeHve BellleCTBa. XUMHUeCKasi CBs3b. BHIbl XWUMHYECKOW CBS3U
(KOBaJIeHTHasi HeToJIsIpHasi W MOJIIpHasi, WOHHAs, MeTa/uinueckast). MexaHU3MbI
oOpa3oBaHUs KOBAJIEHTHOM XUMUUYECKOW CBsi3M (OOMeHHBIE ¥ JJOHOPHO-
aKLenTopHbii). BopmopogHas cBs3b. BaneHTHOCTb. 3JIeKTPOOTPULIATE/IbHOCT.
CreneHb okuc/ieHUs1. IOHBI: KATUOHBI M aHUOHBI.
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BelllecTBa MOEKy/JSIpHOTO W HEMOJIEKYJIIDHOTO ~ CTPOeHUsl.  3aKOH
MOCTOSIHCTBA COCTaBa BelleCcTBa. UMbl KPUCTa/UIMUECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BeIIeCTB OT TUIA KPUCTA/ITMUECKOM PeIéTKY.

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

Knaccudukaiiys HeopraHu4ecKux COeIMHEHUH. HomeHknaTypa
HeOpraHWYecKHUX BeIecTB. ['eHeTHUecKass CBsI3b HeOpraHWYecKHWX BeIlecTB,
TIpUHA/IJIeXKallUX K pa3/InyHbIM K/1acCaM.

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

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

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

OKUC/TUTeTbHO-BOCCTAaHOBUTE/TbHbIE PeaKLIUU.

OKCrepyMeHTa/lbHble MeTOJbl W3yUeHHs BeLIeCTB W WX MpeBpalleHu:
nemMoHcTpanyst Tabnmi «[lepuoguueckasl cucTeMa XUMHUUecKuX 3jemeHToB [. .
MeHiesieeBa», H3ydeHUe MoOjesiell KPUCTA/UTMUECKUX PeIIeTOK, Habso/eHue U
OTMCaHue JeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/iokeHWe MepoKCHA
BOZIOPO/la B MPUCYTCTBUM KaTaJU3aTopa, OrNpefe/ieHrde CpeJbl PACTBOPOB BEILECTB
C TIOMOIIbI0 YHHBEpPCAJIbHOTO WHJWKATOpa, peaklud WOHHOTO 0OMeHa),
TIpOBe/ieHNe TIPaKTUUeCKoi paboThl «BiusiHue pa3nuuHbIX (DaKTOPOB Ha CKOPOCTh
XMMUWYECKOU peakiun».

PacuéTHblie 3a7jaum.

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

Heoprannueckas xumms

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

XyUMHUUecKre CBOMCTBA Ba)KHEMINIMX HeMeTa/l/IoB (Ta/loTeHOB, Cephl, a30Ta,
docdhopa, yriepoja U KpeMHUs)) U UX  CcOoeAuHeHUN  (OKCHOB,
KUCJIOPOACO/IepXKalliiX KUCJIO0T, BOJOPOAHBIX COeJUHEHUN).

[IprMeHeHMe Ba)KHEUIIIMX HEMeTaslJIOB U UX COeJJMHeHU.
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Mertannel. Ilonoxenve mertaioB B Ileprogrueckor cucteMe XUMHYECKHUX
yieMeHTOB [I. . MeHeneeBa. OcoO€HHOCTH CTPOEHUS 37eKTPOHHBIX 000/10ueK
aToMOB MeTta/utoB. O61ue ¢u3nueckre cBoicTBa MeTaioB. CIlaBbl MeTaJlJIOB.
OeKTPOXUMHUUECKUM Psifl HaTIPSDKeHUHA MeTaslioB.

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

OOb1ue crocobbl ToyueHUs: MeTa/iioB. [IpuMeHeHWe MeTasuioB B OBITY M
TeXHUKe.

OKCIepuMeHTa/lbHble MeTOZbl M3YUYeHHs BelleCTB W UX [peBpallleHUi:
M3ydyeHue KOJJIeKIUU «MeTanibl U CIJlaBbl», 00Opa3lioB HEMeTasl/ioB, pelleHue
9KCTIepUMEeHTAbHBIX 3afiau, HaOJIfoJileHre W OIMCaHHe JAeMOHCTPAlMOHHBIX U
nabopaTopHBIX OIBLITOB (B3aUMOEMCTBUE TUPOKCH/IA a/IFOMUHUS C pacTBOpaMU
KUCJIOT U 1L]e/I0ueld, KayeCTBeHHbIe Peakl[My Ha KaTUOHbI MEeTaJl/IOB).

PacuéTHblie 3a/1aum.

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

XuUMUS U )KU3Hb

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

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

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

XvMHUSI U 3[0POBbE UeJIOBeKa: IpaBu/la HCIIO/b30BaHUS JieKapCTBEHHBIX
TiperapaToB, TMpaBuia 0e30MacHOro MCI0J/ib30BaHuUs MperapaToB ObITOBOM XUMUU
B [MOBCEJHEBHOM JKU3HHU.

MesxripeiMeTHBIe CBSI3U.

Peanmu3aiiusi  MeXXIIpe]MeTHBIX  CBsi3ell Tpu  u3yueHUM oOIelt u
HeopraHuyeckor XxumuM B 11 Kjacce OCyIeCTB/ISIETCSl Yepe3 MCIOJb30BaHUe Kak
OOIIMX eCTeCTBeHHO-HAyUHBIX TIOHSATWM, TaK W TIOHATUM, SBJISIOLIAXCS
CHUCTEeMHBIMU JIJIs1 OTJeIbHBIX MPEIMETOB eCTeCTBEHHO-HAYUYHOI' O LIUK/Ia.

OOb1ie ecTeCcTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epuoJUYHOCTb, HabioaeHue,
9KCIEPUMEHT, MOZIe/IMPOBaHUe, U3MepeHUe, sIBJIeHUeE.
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dusmKa: MaTepusi, IHepPIrusi, Macca, aToM, 371eKTPOH, IMPOTOH, HEWTPOH, UOH,
M30TOIl, paiIM0aKTHBHOCTb, MOJIEKYJa, SHePreTUUeCKUii ypoBeHb, BelleCTBO, TeJlo,
00BEM, arperaTHOe COCTOSIHUE Bell[eCTBa, (hHM3UUeCKHe BEeJTUUUHBI U eMHUIIBI WX
M3MepeHus, CKOPOCTb.

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

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

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

13



IIJTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA3OBOM YPOBHE CPEAHEI'O OBLIEI'O ObPA3OBAHUA

JINHHOCTHDBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnuBaeT TpebOBaHUA K pe3yabTaTaM OCBOEHUS
oOyyJaroIMMHCS TIpOrpaMM  CpefgHero o0Iero o0Opa3oBaHusl (JTMYHOCTHBIM,
MeTaripeIMeTHbIM U MpeAMeTHbIM). HayuHO-MeTOAuMUeCKOW OCHOBOW  JjIsi
pa3paboTKU TUIAaHUPYeMbIX pe3yJ/bTaTOB OCBOEHUs MPOrpaMM CpeJHero 0OIero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIA TTOAXO[.

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

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

Ha/M4uyvie MOTHBALUU K 00yUeHH1o;

1[eJIeHaripaB/IeHHOe pa3BUTHE BHYTPEHHUX YOEXXKeHHM JIMYHOCTH Ha OCHOBE
K/TIOUeBBIX [IeHHOCTeH ¥ NCTOPUUYECKUX TPAAULIMKA 0a30BOI HayKH XUMUH;

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

Ha/lMuKMe MPaBOCO3HAHUS YKOJIOTUUECKOUW KY/IbTYPhl U CIIOCOOHOCTU CTaBUTh
L[e/T1 U CTPOUTh >KU3HEHHbIE TJIaHbI.

JIMyHOCTHBIE pe3y/bTaThbl OCBOEHUSI TipeAMeTa «XHUMWS» [AOCTUTAKOTCS B
eIUHCTBe y4yeOHOM ¥ BOCTIMTATETHHOU [IeATeTbHOCTH B COOTBETCTBUM C
I'YMaHUCTUUECKUMHU, COLIMOKYIbTYPHBIMU, yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU
W WjeasiaMd POCCUMCKOTO TPakJaHCKOTO 001ljecTBa, TPUHATHIMU B 0OIIeCTBe
HOPMaMM ¥  TpaBWIaMM  TIOBeZIeHUSs,  CIIOCOOCTBYIOIIMMM  TIpolieccam
CaMOIIO3HAaHUS, CaMOpa3BUTHUSI W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTHU
00yuaroIuXCsl.

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

1) rpakAaHCKOr0 BOCIIUTAHUSA:

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

Tpe/iCTaB/ieHdsT O COLMAJbHBIX HOpPMax W TIpaBUIaX MEeXJIUYHOCTHBIX
OTHOLLIEHUM B KOJI/IEKTUBE;
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TOTOBHOCTM K COBMECTHOM TBOPYECKOM [leTeJIbHOCTH TPy CO3JaHUU
yueOHBIX MPOEKTOB, pellleHWM y4yeOHBbIX M TO3HaBaTeIbHBIX 3a/lay, BbIOJHEHUH
XUMUUECKHX SKCIIePUMEHTOB;

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

2) IaTPUOTUYECKOT0 BOCIIUTAHUSA:

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

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

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

3) AyXOBHO-HPABCTBEeHHOT'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUsI, STUYECKOTO MOBe/IeHMUS;

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

TOTOBHOCTHM OLIeHMBaTh CBOE TIOBeZieHWe W MOCTYMKWA CBOMX TOBapHIleh C
MO3WLIMA HPaBCTBEHHbIX WM MPAaBOBbIX HOPM M OCO3HaHWE TOC/Ie[CTBUM 3THX
TIOCTYTIKOB;

4) ¢hopmMupoBaHus KY/IbTYPbI 3I0POBbSI:

MMOHWUMaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHOro obpasa >KU3HH,
HeOoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUUEeCKOMY 3/10POBbIO;

cobmoienrsi TipaBus Ge3ormacHoro obpaileHHsi C BellleCTBaMH B OBITY,
TOBCEeJHeBHOM YKU3HU U B TPYAOBOM JeATeIbHOCTH;

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

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

5) TPyAOBOro BOCIIUTAHMS:

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

YCTAHOBKM Ha akKTWBHOE YyuyaCcTMe B peLIeHUd MpaKTUYeCcKuX 3ajauy
CoLMa/IbHOM HaTlpaB/IeHHOCTH (B paMKax CBOEro KJacca, 1IKOJIbl);
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MHTepeca K MPaKTUUeCKOMY M3ydeHHUI0 Mpodeccrii pa3iuyHOro poja, B TOM
Yucsie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHUH 110 XUMUU;

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

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBUya/IbHOM TpPaeKTOpUH
obpa3oBanus, Oyayieii mpodeccmn W peanu3anii COOCTBEHHBIX >XM3HEHHBIX
TJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOoB, CIIOCOOHOCTel K XUMHUU, UHTEPeCcoB U
norpeGHOCTeM 00111eCTBa;

6) 3K0/10ru4ecKoro BOCIIUTaHUSA:

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

MOHUMaHWsA TJ/I00aMbHOTO XapaKTepa SKOJOTMUecKUx MpobseM, BIUSHUS
5KOHOMUYECKUX TPOLIeCCOB Ha COCTOsIHUE MPUPOTHON U COLIMA/IbHOM Cpeibl;

OCO3HaHUSI HeOOXOAWMOCTU WCIOb30BaHUS JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PaLiMOHaIbHOTO TIPUPO/0TI0IH30BaHUS;

AaKTUBHOTO HENpUATHS [JIeHCTBUM, TPUHOCSIIAX Bpel  OKpY’Karolleu
TIPUPOTHOM CpeZie, YMEeHHs TPOTHO3UPOBATh HeOJarorpusTHbIe 3KOJIOTHYeCKHe
TI0C/IeICTBUS TIpeATIPUHUMAaeMbIX JIeHCTBUM U TpeIoTBPall[aTh UX;

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

7) eHHOCTH HAayYHOTr'0 TO3HAHMS:

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

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

yOeXXJEHHOCTM B 0CO0OM 3HAUMMOCTHM XUMHM [jii  COBPEMEHHOM
I[UBUAMM3AI[MM: B €€ TyMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XHOW DO B
CO37laHUM HOBOI 0a3bl MaTepHaIbHOUW KYJIbTYPhI, PEIlIeHHH I100anbHbIX TIPoOIeM
YCTOMUYMBOIO Pa3BUTUSI uejioBeueCcTBa — ChbIpheBOM, SHEpreTUUeCcKOou, THUI[eBOU U
9KOJIOTMUeCKOW 0e30racHOCTH, B pa3BUTHUM MeJUIIMHBI, 00ecrieueHuM YCIOBUM
YCITEIITHOTO TPyJa U SKOJOTUUeCKd KOMGMOPTHOM JKHU3HMA KaKAOro uieHa
o0I11eCTBa;

eCTeCTBEHHO-HayYHOW TIpPaMOTHOCTU: TIOHMMaHHWsl CYIL[HOCTA MeTO/|OB
TI03HAHMS, WCIO/Ib3YeMbIX B €CTECTBEHHBIX HayKax, CITIOCOOHOCTH HCIO/b30BaTh
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ToJiyuyaeMble 3HaHUWs JJis aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
MIPOUCXOASIIUX B HEM M3MeHeHUH, yMeHus JieslaTb 000CHOBaHHBIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB U UMEIOIIUXCS JaHHBIX C 1[e/lbl0  TOyueHus
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTM  CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHUUeCKUe 3HaHUS [/
peliieHust pobJieM B peasibHBIX KW3HEHHBIX CUTYaLIUsX;

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

TOTOBHOCTH ¥  CIIOCOOHOCTH K  HeNpephiBHOMY 00Opa30BaHUIO U
camMoobpa3oBaHUIO, K AaKTMBHOMY IIOJlyUeHHI0 HOBBIX 3HAaHUW 110 XUMUUA B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMY;

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

METAIIPEIMETHBIE PE3YJ/IbTATHI

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

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

YHUBepCajibHbIe yueOHble [eicTBUs (I03HaBaTebHble, KOMMYHHUKATHBHbIE,

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

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

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

OBnajenue YHHMBepCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
AeUCTBUAMU:

1) 6a3oBbIe JIOrHYECKHe JeHCTBHS:

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

ornpejensTh Leau [JesiTelbHOCTHU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JIOCTHYKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€eHHbIMU LIeJ/ISIMU;
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WCTI0/Tb30BaTh MPU OCBOEHUM 3HAHWW TMPUEMBI JIOTUUECKOTO MBbIILIEHUST —
BbI/Ie/ISITh XapaKTepHble TMPHU3HAKU TIOHATUM U yCTaHABIMBaTh WX B3aUMOCBS3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS ZJisI O0BSICHEHUSI OT/Ie/TbHBIX (DaKTOB U
SIBJIEHUM;

BbIOMpaTh OCHOBAaHWS W KDUTePUM [ KaacCU(UKAIMM BelleCcTB U
XUMUUECKHX peakluii;

yCTaHAB/MBaTh TPUUMHHO-C/EJICTBEHHbIE CBSA3M MEXJy H3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUYECKHEe pacCyXaeHusi (WHAYKTUBHblE, MAeJyKTHUBHbIE, TIO
aHaJ/IOTHH), BBISIB/STE 3aKOHOMEPHOCTH M TPOTHMBOPEUrsi B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJTUPOBATh BHIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B TpOLiecce MO3HaHUs, UCT0/Ib3yeMble B XUMUU CUMBOJIMUECKUE
(3HaKOBBIE) MO/Ie/ U, TIpeoOpa30BLIBAaTh MO/Ie/IbHbIe TIPeJCTaB/IeHHs — XUMHUUeCKUIM
3HaK (CMMBOJI) 3/7eMeHTa, XHMHUUYecKas (QopMmyJa, ypaBHeHUWe XWUMHYEeCKOU
peakiui — TIPU PpellleHUH yueOHBIX IT03HABaTe/JbHBIX W ITPAKTHUUECKHMX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIe TPe/ICTaB/eHuUs [IJisl BbisIB/IeHUs XapaKTepHbIX
TIPU3HAKOB M3yUaeMbIX BeIleCTB U XMMUUeCKUX peaKLUi.

2) 6a3oBbIe HCC/Ie0BATEIbCKHE AeHCTBUS:

B/JIaJIleTh OCHOBaMH METO/IOB HAayYHOTO IMO3HAHWs BeIeCTB U XUMMHUeCKUX
peaxLui;

dbopMyiMpoBaTh 1ie/IM U 3a/lauMl UCC/IeIOBaHusl, UCTIOb30BaTh MIOCTaB/IeHHbIe
M CaMOCTOsITe/TbHO C(OPMY/JMPOBaHHbIe BOMPOCHl B KauecTBe WHCTPYMEHTa
TO03HaHWsI U OCHOBBI /i1 (D)OPMUPOBAHUS THUIIOTE3bI 10 TMIPOBEpPKe MPaBUILHOCTH
BbICKA3bIBa€MbIX CY>K/I€eHU;

B/a/leTb HaBBbIKAMU CAMOCTOSITE/IbHOTO TIJITAHUPOBAaHUS U TPOBeIeHHs
yUeHHYeCKUX 3KCTepUMeHTOB, COBEpIIeHCTBOBAaTh YMeHHs1 Hab/Io[aTh 3a X0[0M
rpoliecca, CaMOCTOSITe/IbHO IIPOrHO3MPOBaTh €ro pe3y/bTar, (OpPMYJIHUPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHUS,
COCTaBJ/IATh 000CHOBAHHBIM OTUET O MPOJe/IaHHOM paboTe;

npuoOpeTaTh OIBIT yUeHHYeCKOW HCCIe0BaTe/bCKOM W TPOEKTHOM
NesITe/IbHOCTH, TIPOSIBJISAITE  CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
TOMCKY METO/IOB pellleHus1 TIPAaKTUYeCKUX 3ajlay, MNPUMeHEeHUI0 pPa3/TMUHbIX
METO/IOB TO3HaHMUSI.

3) pabora c uaopmanueii:

OpUEHTHPOBATbCS B PA3/IMUHbIX HMCTOUHHMKAX WHGOpMaluu (Hay4yHO-
TIOTTy/IsIpHAasl  iMTepaTypa XWUMWUECKOTO COJlep)KaHHs, CITPaBOYHBIE T10COOUS,
pecypcbl VIHTepHeTa), aHaIM3UpOBaTh MH(OPMAlMIO pa3/UuHbIX BUI0B U (HOpM
Tipe/iCTaB/IeHus], KPUTUUECKU OLIeHHBaTh eé JIOCTOBEPHOCTb U
HEeTIPOTUBOPEUUBOCTb;
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dbopMy/iMpoBaTh 3arpochl ¥ MPUMEHSTh pa3/iiuHble MeTOAbl MpHU TOHCKe U
orbope wuHbOpMalMM, HeoOXoAWMON [ BBITOAHEHWs y4eOHBIX 3ajay
oripezie/IeHHOr O THIIA;

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

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

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

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

OBJlafieHHe YHUBepPCa/TbHBIMIA KOMMYHUKAaTUBHBIMH A€ CTBUAMU:

3aJjaBaTh BOIIPOCHI 10 CYIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le Adajora Wu/uim
JUCKYCCHW, BbICKa3biBaTh  Wjed, (GOpMyIMpOBaTb CBOM  TIpeJIOKEeHUs
OTHOCHTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

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

OBjajieHrie YHUBEePCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M OCYIECTB/SAITb CBOK) T103HABATe/IbHYIO
JesiTe/IbHOCTh, OTpefiesisia eé 1ieJld W 3a/laud, KOHTPOJMPOBaTh U TI0 Mepe
He0OXOIMMOCTA KOPPEKTUPOBaTh TMpe/jlaraeMblii  a/ifOPUTM  JIeWCTBUM  TIpU
BBITIOJTHEHWM y4eOHBIX M WCC/IeZioBaTebCKUX 3ajiau, BBIOMpaTh Hanbosee
3¢ deKTUBHBIM Crocob MX pellleHHs C yYETOM TIOMyUeHWs HOBBIX 3HAHUH O
BeIleCTBaX U XUMHUUEeCKUX PeakKi[usix;

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

INPEAMETHBIE PE3YJ/IBTATBI
10 KJIACC

[IpenmeTHble pe3y/ibTaThl OCBOeHMsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:
chOpMHUPOBAaHHOCTb  TIpe/ICTaB/€eHUM O XWUMHUUECKOM  COCTaBJisltolen

ECTECTBEHHO-HaquOﬁ KapTUHBI MHKD4, POJIKM XWMHHU B TI0O3HdHUU SIBJIEHUM
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NpUupoAbl, B  (OPMUPDOBAHWUM MBIIUIEHUS W KYJbTYpbl JINYHOCTH, €@
(byHKIIMOHATBLHOW FPAaMOTHOCTH, HeOOXO0IUMOM /I peltlieHus TPAaKTHUeCKHX 3a7au
W 9KOJIOrUUYeCK 000CHOBAHHOTO OTHOIIIEHWS K CBOEMY 3/[0POBBIO W TIPUPOIHOMN
cpefe;

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

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

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

c(hOpMHUPOBAaHHOCTb YMEHWM YCTaHAaBIMBATh TPUHAJIEXHOCTh HW3yUYeHHBIX
OpraHuyecKux BeIeCcTB II0 KX COCTaBy U CTPOEHHUIO K OIpefe/IéHHOMY
KJ/IacCy/Tpynme coeivHeHuM (Yyr/1eBOAOPOAbI, KHUCIOPOZA, U a30Tcoep kaljue
COelMHeHHs], BBICOKOMOJIEKY/ISIDHbIe COeJMHEeHUsI), JaBaTb MM Ha3BaHUS MO
cucteMatnueckor HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTH TPUBHA/IbHBIE
Ha3BaHUSI OTHAE/JbHBbIX OPraHWYECKUX BeleCTB (3TWieH, MPOMWIEH, al|eTUJ/IEH,
3TWIEHIJIUKOJIb, T/IMLIEPUH, (eHoJ, dhopManibJerus, aleTaabAeruj, MypaBbHUHast
KUCJ/I0Ta, YKCYCHasl KUCJI0Ta, OJIeMHOBast KUC/I0Ta, CTeapyuHOBast KUCJ/I0Ta, IJIFOK03a,
(GpyKTO3a, KpaxmaJi, L|eJI/It0J103a, TJIMLMH);

chOpMUPOBAHHOCTh YMEHUsI OIpefiesiiTb BU/bl XWUMMUUECKOW CBSI3U B
OpraHhuYeCKuX COeIMHeHUsX (OJWHAapHbIE U KPAaTHbIE);
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chOpMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TIOJIOKEHUsS] TEeOpUU CTPOEHUs
opraHuyeckux BeilecTB A. M. ByTnepoBa /i1 00bsiCHeHHsI 3aBUCUMOCTU CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacCChl Bell[eCTB;

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

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
Celpbsi  (HeTh, TIPUPOAHBIA Tra3, Vyrojb), CIOCOObBI HUX IepepabOTKU U
MpakTUUecKoe NprMeHeHue MPOyKTOB repepaboTKy;

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

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

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

chOpMUPOBAHHOCTh yMEHWM TUIAHUPOBaTh U BBIMOJIHATb XUMHUYECKUU
5KCIepUMEHT (TMpeBpalleHusi OpraHUnYeCcKrX BeLeCTB MIPU HarpeBaHWH, M0JyYyeHue
3TUJeHa W W3ydYeHue ero CBOMCTB, KauyeCTBEHHble PpeakKlMM OpraHhuecKux
BeIIeCTB, ZieHaTypalys Oe/lKOB MpY HarpeBaHWH, I[BETHBbIe peakiud OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHOCTH TIpu oOpailleHud C
BellleCTBAMU U JiabopaTOopHbIM 000pyZOBaHKEM, TMpeJACTaB/sATh pe3yabTaThbl
XMMUUECKOTO 3KCrieprMeHTa B (hopMe 3alvCd YpaBHEHUWM COOTBETCTBYIOLLMX
peakiiyii ¥ (hOpMyIMPOBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3yJ/bTaTOB;

chOpMUPOBAHHOCTb yMEHUM KDPUTHUYECKA aHaJM3UpOBaTh XUMHUYECKYIO
vH(popMaluio, TM0JydYaeMyr) W3 Ppa3HbIX HCTOYHHUKOB (CpeficTBAa MacCCOBOM
vH(popmaLuu, VIHTepHeT U Apyrux);
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chopMUPOBAaHHOCTh ~ yMeHUW  cOO/MIOfaTh  TpaBua  9KOJIOTHYECKH
1jesiecoo0pa3HoOro ToBefleHUsI B OBITY W TPY/OBOM JeSITeTbHOCTA B LIEJSX
COXpaHeHMUs] CBOETrO 3/10POBbSl M OKpPYJKarollled TMPUPOJHOM CpeJbl, 0CO3HABaTh
OMaCHOCTb BO3[IEUCTBUS HA >KMBble OPraHU3Mbl OMpeJe/EHHbIX OpraHhueCKUX
BeII[eCTB, TMOHMMasi CMBIC/T TIoKasaress I1/1K, TMosicHATL Ha IprUMepax CIOCOOBI
YMEHBLIEHUSI M TpeJOTBPAllleHWss WX BPEJHOr0 BO3JEWCTBUSI HAa OpraHu3m
yesi0BeKa;

JisT 00yYaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBBSI: YMeHUe
TIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX MeTO/aX II03HAHUS BelleCTB U
XUMUYECKHUX SIBJIEHUY;

JUJIST  CJIeTIBIX U CJIADOBUAIIMX OOYyUaroIUuXCs: YMeHHe HCII0/Ib30BaTh
pesbeHO-TOUeUHYI0 cucteMy ob6o3HaueHuit JI. Bpaitisa A1s 3arvicy XMMUUeCKUX

dbopmyi.
11 KITACC

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

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

B/IaJleHhe  CUCTEeMOM  XUMHUeCKMX  3HaHWM, KOTOpasi  BKJ/IKOYaeT:
OCHOBOIIOJ/Iararoiye TMOHATUSI (XUMUUeCKUi 3j1eMeHT, aToM, M30Tor, S-, p-, d-
3/IeKTPOHHbIE OpOUTaIM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHbIN 00BEM,
Ba/IEHTHOCTb, 3/1€KTPOOTPULIATeTbHOCTh, CTeNeHb OKUC/IeHUs, XUMUYecKasi CBsI3b
(KOBaJsieHTHasi, MOHHas1, MeTa/l/InuecKasi, BOJOpO/iHasl), KpUCTa/uIMuecKast peléTka,
TUTMBl ~XUMWYECKUX  peaklud, pacTBOP, 3JIEKTPOJIUTBI, HE3JIEeKTPOJIUTHI,
3JIeKTPOJIMTUYECKass JAUCCOLMALMs, OKHUC/IUTEeNb, BOCCTAaHOBUTENIb, CKOPOCThb
XUMUYECKOM peaklMy, XUMWUYEeCKOe DaBHOBECHE); TEOPUH W 3aKOHbI (Teopusi
3JIeKTPOJIMTUUECKON JuCCoLMaliuy, Tepuoaudeckui 3akoH 1. V. MeHpeneeBa,
3aKOH COXPAHEHUsI MacCChl BelleCTB, 3dKOH COXPAHEHUsI U TpeBpalleHrs SHePruu
MPpU XUMUYECKUX peakUsx), 3aKOHOMEpPHOCTH, CHMBOJIMUECKUH SI3bIK XUMUH,
MHPOBO33peHUYECKUe 3HaHHs, JeXXalllie B OCHOBe MOHUMAaHWS TPUUYMHHOCTA M
CUCTeMHOCTU XMMUUECKHX SIBJIEHUM, (PAKTOOTAUeCKUe CBeJIeHUsI O CBOWCTBAX,
cocTaBe, TI0/lydeHHH U 6e30MacHOM MCTIOh30BaHUM BaXKHEMIIINX HEOPTaHUUeCKUX
BeIIeCTB B OBITY U MPaKTUUeCKOU ZiesiTe/IbHOCTU YesIOBeKa;
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c(hOpMUPOBAHHOCThL YMEHUW BBISIBJISAITh XapaKTepHble TPH3HAKW TMOHSTUM,
yCTaHaB/IUBaTh MX B3aMMOCBS3b, MCIIO/b30BaTh COOTBETCTBYIOLUE MOHATHUS TPU
OMNMCaHWW HEOPraHWYEeCKUX BeIleCTB U UX TpeBpalljeHul;

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

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

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

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

cOpMUPOBAaHHOCTb YMEHWM XapaKTepu30BaThb 3JIEKTPOHHOE CTPOeHHe
aTOMOB XUMHUYECKUX 3jeMeHTOB 1-4 mnepuogoB Ileproguueckord CHUCTEMBI
XUMUUeckux 37ieMeHTOB 1. V. MeHjeneeBa, UCMHO/b3ysl TIOHATUS «S-, p-, d-
3JIEKTPOHHBIE opbuTanmm», «3HEpreTUUeCKHe YPOBHM», OOBSICHATD
3aKOHOMEPHOCTU M3MeHEeHUs] CBOMCTB XMMHUUYECKUX 3/IEMEHTOB U UX COeJVHEeHUU
10 TieproziaM u rpynmnam [lepuoanueckon cucTeMbl XUMUYeCKUX 3eMeHTOB /1. U.
MeHeneeBa;

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

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

chOpMUPOBAHHOCThL YMEHUW COCTaB/STh YPaBHEHUs peakl[ui pa3/InuHbIX
TUIIOB, TIO/IHbIE U COKpAIlléHHbIe ypaBHeHHsI peakliiii MOHHOTO 0OMeHa, yuuThIBast
yCJIOBUS, TIPU KOTOPBIX 3TH PeaKLUU UAYT [0 KOHLIA;
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cOpMHUPOBAaHHOCTb YMEHHWM TPOBOJUTh peaklUW, TOATBEpXK/alolue
KaueCTBeHHbI COCTaB pa3/IMUHBIX HEOpPraHWYecKuX BeleCTB, pacro3HaBaTh
OTBLITHBIM TYTEM HOHBI, TIPUCYTCTBYIOIIE B BOAHBIX PACTBOPAX HEOPTaHWUYECKUX
Bell[eCTB;

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

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

cchOpMHUPOBAaHHOCTh YMEHUH XapaKTepPU30BaTh XWMHUUYECKHE ITPOIeCCHl,
Jie)Kaliie B OCHOBE TIPOMBIIIJIEHHOTO TIOJyUeHHUsI CePHOM KHCIOThI, aMMHaKa, a
Takke C(OPMHUPOBAHHOCTH TpeACTaB/ieHui 00 OOIMX HayuHBIX TIPUHLIAMIAX U
9K0JIOTHYEeCKUX MpobyieMax XUMHUUYeCKOoro Mpor3BO/ICTBa;

cchOpMHUPOBAHHOCTb YMEHHWM TPOBOJUTh BBIUHCIEHUS C HCIOJIb30BaHUEM
TIOHSITUSI «MacCOBasi I0Jisl BeIlecTBa B PAacTBOPe», OObEMHBLIX OTHOIIEHU Ta30B
TIPU XUMHUYECKUX Peaki[usiX, MacChl Bell[eCTBa WX 00bEMa ra3oB M0 W3BECTHOMY
KOJIMUeCTBY BellecTBa, Macce WU O0BEMY OJHOTO M3 YUaCTBYIOLIMX B peakLUU
Bell[eCTB, TeryioBoro 3¢ dekTa peaki[id Ha OCHOBE 3aKOHOB COXPaHEHUSI MacChl
BeIIeCTB, MPeBpall[eHus] 1 COXpaHeHUs SHePTUH;

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

chOpMHUPOBAaHHOCTh YMEHWM IJIaHUPOBaTh U  BBITIOJNHATh XAMHAUYECKUI
9KCTepUMeHT (pas3/io’keHre TepOKCH/a BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa,
oripefie/ieHe CpeJbl pacTBOPOB BeIeCTB C TIOMOIIbIO  YHUBEpPCAIbHOTO
WHAWKATOpPa, B/IMsSHUE pPa3/IMUHbIX (PAKTOPOB Ha CKOPOCTb XUMHUUECKOU peakilvy,
peakiui HMOHHOro oOMeHa, KaueCTBeHHbIe peaklMM Ha Cy/bdaT-, KapboHaT- U
XJIOpUJ-aHUOHBI, Ha KaTUOH aMMOHWUS, pellleHhe SKCIIepUMeHTa/TbHBbIX 3ajau 10
TeMaM «MeTa/uibl» U «HemeTa/ulbl») B COOTBETCTBHH C TpPaBUIAMH TEXHUKH
6e3oracHOCTY TIpU OOpall[eHHH C BellleCTBaMU U JlabopaTOpHBIM 000py/J0BaHHEM,
TIpe/ICTaB/STh pe3y/abTaThl XUMHUECKOTO JKCliepuMeHTa B (opme 3amucu
ypaBHEHUM COOTBETCTBYIOLIMX peakli U (OpMy/IMpOBaTh BBIBOZbI Ha OCHOBE
9TUX Pe3y/bTaTOB;

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

24



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

JUIsT 00yUaroIuXCsl C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: YMeHUe
NIPUMEHATb 3HaHUsI 00 OCHOBHBIX JOCTYIHBIX METO/[aX IT03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

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

dbopmy.
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TIACC
KosnuecTBo uacoB
HaunmveHoBaHMe pa3jie/ioB U TeM OnekTpoHHbIe (G poBbIe)
Ne n/m KonTtposibabie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIEe PeCypChI
paboThI paboThI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
[IpegmeT OpraHMUeCcKOu XUMUU. )
11 TeODUs CTDORHIS OPIAHHUECKIX 3 0 0 http://school-collection.edu.ru
’ copuA € pre OPrafHacce http:/fcior.edu.ru
coeprHenut A. M. bytieposa
Wtoro no paspeny 3
Pa3pen 2. YrieBoaopoab!
21 [IpenenbHbIe yrieBoA0pOAbI — 5 0 0 OTKpBITBIN KOJIIeK: XUMUS
' a/IKaHbI http://college.ru/himiya/
99 HeripezenbHble yriieBoA0pPO/bI: 6 0 1 Mup Xumnm
' aJIKeHbl, aJIkaJyeHbl, aJIKUHbI http://www.chemnet.ru
[TopTan pyHAaMeHTaILHOTO
2.3 ApoMatuueckue yrieBoopO/bl 2 0 0 XUMHUUeCKOTo 00pa3oBaHUsI
Poccun http://him.1september.ru
Poccutickuit
[IpupoHble UCTOYHUKU .
24 BONODOLOR 1 MX Hebepaborka 3 1 0 00111e006pa3oBaTeNbHBIN TTOPTas
y AOPOA bep http://experiment.edu.ru
Wtoro no pa3peny 13
Pa3pen 3. Kuciopoacoaepikainjue opraniyeckue CoeUHeHUs
3.1 Cruptsl. eHon 3 0 0 XuUMuUs 715 BCex:
W/UTFOCTPUPOBAHHbBIE MaTepHUasIbl
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1o o0r111eld, OpraHUUeCKou 1
HeOpraHuueCcKou XuMUu
http://school-sector.relarn.ru/nsm/
39 Anbaerugel. KapOoHOBBIE KUCTOTHI. 7 0 1 Kypnan "Xvumus v JKU3Hb -
' CiokHbIe 3(HUPEI XXI Bex" http://www.hij.ru
33 v 3 1 0 http://my.mail.ru/community/chem-
' FIEBORE! textbook/ YueOHUK XUMUN
Wtoro no paspeny 13
Pa3pen 4. A3oTcopaepikainjye opraHuyecKkue coeJuHeHUus
41 AmMrHBI. AMUHOKUC/IOTBI. benku 3 0 0 http://chemistry.narod.ru
Wtoro no pa3peny 3
Pa3pgen 5. BbicokKoMo/1eKy/IIpHbIe COeUHeHUs
http://him-school.ru B
5.1 [Tnactmaccel. Kayuyku. BosokHa 2 0 0 RUAMIESCLOOLIL BUPTYIRHAA
Xumnueckas [11kona
Wtoro no paspeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 9 5
I[TPO'PAMME
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11 KJIACC

HaumeHoBaHue Pad3je/ioB U TeEM

KosimuecTBO yacoB

OnekTpoHHbIe (UG poBbIe)

Ne n/nn KonTposibHbie | IIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE PecypChl
pPaboThI padoThI
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue atoMoB. [Teproanueckuin
11 3akoH U [lepuognueckas cucrema 3 0 0 OTKpBITBIN KOJUTeK: XUMUS
’ XUMHUUECKUX 371eMeHToB [, U. http://college.ru/himiya/
MenpeneeBa
[Topran ¢pyHaMeHTaIbHOIO
Crpoenue BemiecTBa. MHoroobpasue pran dysa
1.2 4 0 0 XUMUUYeCcKoro oopa3oBanust Poccun
BellleCTB
http://www.chemnet.ru
Poccwuiickuii 061ieobpa3oBaTenbHbIN
1.3 XHWMUUeCKue peakLyuu 6 1 1 B ) P
riopTas http://experiment.edu.ru
Wtoro no paspeny 13
Pa3spen 2. Heoprannueckas Xumus
XuMus Oj151 BCeX:
V/UTFOCTPUPOBaHHbIE MaTepUallbl Mo
2.1 MeTanibl 6 0 1 o0I111eii, OpraHNUeCKOun 1
HeopraHu4yecKoi XuMuu http://school-
sector.relarn.ru/nsm/
Kypnan "Xumus u Kusss - XXI
2.2 HemeTtannel 9 1 1 y'f') B
BeK' http://www.hij.ru
YueOHUK XUMUU
CB#I3b HEOPraHMYeCKUX U ) )
2.3 2 0 0 http://my.mail.ru/community/chem-

OpraHUYeCcKHX BeIecTB

textbook/
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Wtoro no pa3peny

17

Pa3zpen 3. XuiMua U XU3Hb

MUp Xnmmnmu
http://chemistry.narod.ru
3.1 XUMUS U )KU3Hb 4 0 0
BuprtyanbHasg Xumunueckas IlIkomna
http://him-school.ru
Nroro nio pasgeny 4
OBIIEE KOJIMYECTBO YACOB I1O 34 ) 3

I[TPO'PAMME

ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

KosmmuecTBO yacoB 1 J/IeKTPOHHbIE
aTra
Ne nudpoBbie
Tema ypoka KonTposibHble | IIpakTHuyeckue | H3YyUe€HH
n/n Bcero p 6 o0pa3oBare/bHbIE
d00TBI a00TBI A
P P pecypchl
BupryanbHas
1 [TpeameT opraHMUeCcKou XUMUU, eé 1 Xumuryeckast
BO3HUKHOBEHMe, pa3sBUTHE U 3HaAUEHHe [lTkona http://him-
school.ru
BupryasnbHas
Teopust CTpoeHUs1 OpraHuYeCcKUx X Py
o " “MUYecKas
2 coeguHenut A. M. bytiiepoBa, eé 1 hito://hi
1Kosa http:/him-
OCHOBHBI€ IT0JI0’KeHHsI
school.ru
3 [IpencraBneHue o KiacCUpUKaluu 1 BupryasnbHas
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OopraHuveckux BeirjectB. HomeHK/MaTypa
(cucTematnyeckast) U TpUBHA/bHbIE
Ha3BaHUS OPraHUUECKUX BeIleCTB

XUMHnyeckasd

11KoJ1a http://him-
school.ru

BupryanbHas
4 AJIKaHbI: COCTaB U CTpPOeHue, XUMUYeCcKast
TOMOJIOTUUECKUU PsiJ, 1ikoJiahttp:/him-
school.ru
BupryanbHas
c MetaH 1 3TaH — NpocTeuIne XUMUYecKast
Tpe/iCTaBUTeJIA a/IKaHOB LIKOJIA http://him-
school.ru
BupryasnbHas
6 AJKeHBbI: COCTaB U CTPOEHHe, CBOWCTBA AnMieckas
KoJia http://him-
school.ru
BupryasnbHas
- OTU/IeH U NIPOIK/IeH — TIPOoCTeMIIe Xumuueckast
pe/JCTaBUTe/U ajIkeHOB [Tkosna http://him-
school.ru
BupryanbHas
3 [MpakTrueckas pabota Ne 1. «[TomyueHne Xumuyeckas
3TW/IeHAa U U3yUYeHHUe ero CBOMCTB» ITIkoa http://him-
school.ru
Ankaguvensl. byragven-1,3 u BuptyabHas
9 MeTunOytaguen-1,3. ITomyueHue Xunirieckas .
CHHTeTHUYEeCKOI'0 KayuyKa U pe3vHbI LTxoma hup://hirn-
school.ru
10 ANKUHBI: COCTaB ¥ 0COOEHHOCTU CTPOEHUsl, BupryanbHas
rOMOJIOTUYECKUH psAfl. ALleThIeH — XuMHUueckasi
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MPOCTeNILINI TIpeiCTaBUTe/ b AIKUHOB

IMTkosna http://him-
school.ru

BupryanbHas
1 BbiunciieHust Mo ypaBHEHUIO XUMHAUYECKOU Xumuryueckas
peakLuu [lTkona http://him-
school.ru
BupryasbHas
1 Apenbl: 6eH30/1 ¥ TO/My0/1. TOKCUYHOCTD XumMnueckas
apeHoB [Tkosna http://him-
school.ru
BupryanbHas
13 ['eHeTHueckas CBS3b yIJIeBOLOPO/OB, XumMuueckast
TpUHAJJIeKaluxX K pas/IuuHbIM Kjiaccam [ITxona http://him-
school.ru
BupryanbHas
[IprpoaHbIe UCTOUHUKU YT1€BOJOPO/OB:
. XUMHYecKast
14 TIPUPO/AHBIN ra3 U TOMyTHbIe HeTSHbIE .
rasbl, He(Th U TIPOAIYKThI €€ repepaboTKu LTxona hetp:/him-
’ poay pep school.ru
BupryanbHas
[TprpoaHbIE UCTOYHUKU YTI€BOJOPO/OB:
N Xumuryueckas
15 MIPUPO/IHBIN ra3 U MOMyTHbIE HEPTSIHbIE )
rasbl, He()Th U TIPOAYKTHI e€ repepaboTku LLxona hrtp:/him-
’ poay pep school.ru
BupryasnbHas
16 KonTponbHast paboTa 110 paszeny XumMnueckas
«YTneBoIopobI» [ITkona http://him-
school.ru
17 IIpenensHbIEe OTHOATOMHBIE CITUPTHI: BupryanbHas
MEeTaHOJI ¥ 3TaHoJ1. Boiopo/Hast CBsi3b XuMHuecKast

IMTkona http://him-
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school.ru

BupryanbHas
18 MHoroatomMHsble CIIUPTHI: STU/IEHIJIMKOJIb U Xumuueckast
[/TULepUH ITIkoa http://him-
school.ru
BupryanbHas
19 @deHOM: CTpOEHKE MOJIEKYIbI, (PU3NUeCKUe XuMmuueckast
Y XUMUYeCcKre CBOMCTBa, TpUMeHeHne [Tkosa http://him-
school.ru
BupryasnbHas
20 Anbgerusbl: hopmanbaeru u Xymuueckas
aneTtanbaeruj. AleToH [ITkona http://him-
school.ru
BupryanbHas
71 O/IHOOCHOBHBIE TIpe/ie/bHbIe KapOOHOBBIE Xumuyeckas
KHCJ/IOTBI: MypaBbHHAaA U YKCyCHas [ITxona http://him-
school.ru
BupryanbHas
0 [Tpaktryeckast pabora Ne 2. «CBoiicTBa Xumuueckast
pacTBopa yKCyCHOW KHUC/IOThI» ITIkosa http://him-
school.ru
BupryanbHas
CreaprHOBas ¥ 0/IeMHOBast KUCJ/IOTHI, KaK
XuMmuueckast
23 Npe/ICTaBUTE/N BBICIINX KapOOHOBBIX )
[Tkosna http://him-
ruaciot school.ru
BupryasnbHas
24 MBbl/la KaK COJIH BBICITHX KapOOHOBBIX XumMnueckas

KHUCJIOT, UX MOHOII[ee elCTBre

[ITkona http://him-
school.ru
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CnoykHbie 3¢UPbI KaK MPOH3BO/IHbIE

BupryanbHas
XuMuueckas

25 KapOOHOBBIX KUC/IOT. ['UAPOJIN3 CIIOMKHBIX )
[lTkona http://him-
3¢upoB
school.ru
BupryanbHas
6 JKupbl: rUpOIN3, TIPUMEHEHME, Xumuryeckast
Buosioruueckas poJib >KUPOB [Tkosa http://him-
school.ru
BupryasnbHas
YrneBoAbl: cOCTaB, KnacCU(UKarusi. Py
o Xumuyeckas
27 Baxkneniiive rpescraBuTe/v: IIFOK03a, I htto:/hi
KoJja http:/him-
¢dbpykTo3a, caxapo3a
school.ru
BupryanbHas
)8 Kpaxmasn u nesironosa Kak npupojHble Xumuyeckas
T0JIMMepbl [lTxona http://him-
school.ru
BupryanbHas
KoHntposibHast paboTa 1o paszgeny
Xumuyeckas
29 «Kucnopoacoepskalye opraHuyeckKue .
[lTkona http://him-
CoeIMHeHUs»
school.ru
BupryanbHas
XumMnueckas
30 AMUHBI: METUIAMUH Y aHWIUH )
[Tkosa http://him-
school.ru
BupryasnbHas
AMHHOKHUCIOTHI KaK aM(OoTepHbIe Py
Xumuyeckas
31 OpraHAvYecKue COeJUHEHUS], UX 1 hto:/hi
KoJja http:/him-
Ouosiornueckoe 3HaueHue. [lenTuabl
school.ru
32 Benku kKak npupogHbIe BupryanbHas
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BbBICOKOMOJIEKYJIADHbIE COeJUHEHUA

Xumnueckast

IITkona http://him-
school.ru

BupryanbHas
33 OCHOBHbIe IOHATHS XUMUU 1 Xumuryueckas
BbICOKOMOJIEKYJISIPHBIX COeAMHEeHU [Tkosa http://him-
school.ru
B
OcHOBHbBIE MeTO/IbI CUHTe3a 1pTyasbHan
o Xumuyeckas
34 BbICOKOMOJIEKY/ISIDHBIX COeJMHEHUH. 1 )
[ITxona http://him-
[lnacTmaccel, KayuyyKu, BOJIOKHA
school.ru
OBILIEE KOJIMYECTBO YACOB I10 4

I[TPOI'PAMME
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11 KJIACC

Ko/muecTBo yacos 1 JJIEKTPOHHBIE
ara
Ne nu¢poBbIie
Tema ypoka Konrposbaeie | IIpakTHyeckue | H3YyUe€HH
n/n Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI A
pecypchbl
BupryasnbHas
1 XYUMUUeCKU 3/1eMeHT. ATOM. DNeKTPOHHast 1 0 0 XumMuueckast
KOH(Uryparusi aToMOB [Tkosna http://him-
school.ru
[Tepuoanueckuit 3akoH U [lepuoanueckas BupryanbHas
? CUCTeMa XUMUYeCKuX 3y1eMeHToB [. U. 1 0 0 Xumuueckast
MeHpeneeBa, X CBSI3b C COBPEMEHHOMN [ITxona http://him-
Teopueur CTPOeHUs1 aTOMOB school.ru
3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
XUMUUECKUX 3/IeMEHTOB U UX COeIMHEeHUH 110 BupryanbHas
3 rpyInam v repvojaM. 3HaueHue 1 0 0 XumMnueckas
MepuoANYeCcKOro 3aKoOHa U CUCTeMbI [ITxona http://him-
XUMUUeCKUx seMeHToB [I.V1. MeHzeneeBa B school.ru
Pa3sBUTUU HAYKU
. BupryasnbHas
Crtpoenue BelrjecTBa. XuMuueckas CBssb, eé
Xumuyeckas
4 BU/IbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 )
o [ITxona http://him-
KOBaJIeHTHOM CBs13U. BogjopoHas CBsA3b
school.ru
BasieHTHOCTB. D/1eKTpOOTPULIATEIbHOCTb. BuprtyasnbHas
5 Crenens okucieHus. Bemjectsa 1 0 0 Xumuueckast
MOJIEKYJIIPHOI'0 U HEMOJIEKY/IAPHOI'O [lTxona http://him-
CTPOEeHHsI school.ru

35




ITonsTue o AUCIIEPCHBIX CUCTEMAX.

BupryanbHas

Xumuyeckas
6 VcTrHHBIE U KO/IJIOUIHbIE PACTBOPHI. )
[lTkona http://him-
MaccoBasi o151 BellleCTBa B paCTBOpe
school.ru
Knaccudukanys v HoMeHK/IaTypa BupryanbHas
7 HeopraHu4yecKux coefiiHeHU. ['eHeTHUeCKast XumMuueckas
CBsI3b HEOPraHWYeCKHX BeleCTB, Pa3/IMUHbIX [MTkona http://him-
K/1aCCOB school.ru
Krnaccudukaiiys XuMUueCKUx peakiyii B
o o BupryanbHas
HeOpraHu4YecKOoW ¥ OpraHu4eckor XUMUH.
Xumuryeckas
8 3aKOH COXpaHeHHs MacCChl Bell[eCTB; 3aKOH )
COXpaHeHUs1 ¥ TIpeBpallleHUs SHepruu Npu tkona hitp:him-
P pespai P P school.ru
XUMHYECKUX PeakLysx
BupryanbHas
9 CkopocTb peakiiyi. OOpaTUMbIe peaKIHH. Xumuryeckas
XUMHYEeCKOe paBHOBeCHe [Tkona http://him-
school.ru
BupryasnbHas
[TpakTrueckast pabota Ne 1. «BnusiHue Py
XumMnueckas
10 pa3MuHbIX ()aKTOPOB Ha CKOPOCTH )
o [Tkosna http://him-
XUMHYECKOW peakLiun»
school.ru
BupryasnbHas
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE
Xumuyeckas
11 peakiyu. [Tonsarue 06 anekrponmse .
o [ITxona http://him-
pacruiaBoB U pacTBOPOB COJIeN
school.ru
BupryanbHas
1 KonTtposnrHast paboTa o paszeny Xumuyeckas

«TeopeTrueckue OCHOBBI XUMUN»

[ITkosa http://him-
school.ru
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Metanibl, ux nonoxexve B [Tepuoanueckoi

BupryanbHas
CUCTeMe XUMUYeCKux 3y1emMeHToB [. U.
Xumuyeckas
13 MeH/je/1eeBa 1 0COOEHHOCTH CTPOEHUS - htto:/hi
o KoJa http://him-
aTomoB. OO01Me hu3nueckre CBOMCTBA
school.ru
MeTaJ/lIoB
BupryanbHas
14 CriaBbl MeTasvIOB. DJIEKTPOXUMHUUECKUH PSfi Xumuyeckast
HaNpsKeHUN MeTasllioB [TTkoa http://him-
school.ru
o o BupryanbHas
XUMHYEeCKHe CBOMCTBA Ba’KHEMIIINX
. . . . Xumuryeckas
15 MeTaJlJIoB (HaTpUi, Kaaui, Ka/lbL{ii, MarHui, )
o o [lTkona http://him-
aJIOMUHUN) U UX COeJMHEHUI
school.ru
BupryasbHas
16 XyMUUecKre CBOMCTBA XpoMa, MeIu U UX XumMnueckas
coeIMHEeHUI [IIxona http://him-
school.ru
BupryanbHas
17 XUMHUYeCKUe CBOMCTBA 1[MHKA, >Keje3a U UX XumMuueckast
CcoeIMHEeHUM [IIkona http://him-
school.ru
OJIeKTpOJIMTUUeCcKas aucconuanud. [lonstue BupryasnbHas
18 0 BojopogHOM nokasarese (pH) pactBopa. XyMuuecKast
Peakiu HOHHOTO 0O6MeHa. ['maposn3 [ITkona http://him-
OpraHUuYeCKHUX ¥ HeOpraHM4yeCcKux BelecTB school.ru
BupryanbHas
[MTpakTrueckas pabota Ne 2. "Pemenue pTy
Xumuyeckas
19 3KCIIepUMeHTAa/IbHBIX 3a/jau 110 Teme

«MeTtanabi»"

[ITkosa http://him-
school.ru

37




Hewmetansel, ux nonoxxeHve B BupryanbHas
20 [Teprognueckor cucTeMe XUMUUYECKHX XrMHueckKas
snemenToB [lI. 1. MeHpeneeBa u [ITkona http://him-
0COOEHHOCTH CTPOEHHsI aTOMOB school.ru
" BupryanbHas
dusnyeckue CBOMCTBA HEMeTa/UIOB.
Xumuryeckas
21 Annotponusi HeMeTas/uIoB (Ha TIpUMepe .
[ITkosa http://him-
KWCI0pOo/ia, cepsl, pocdopa u yriepoza) school ru
BupryanbHas
9 XrMUUeCcKre CBOMCTBA T'a/IoreHOB, Cephbl U UX XuMuueckast
coeZIMHEeHUM [lIkosa http://him-
school.ru
BupryasnbHas
93 XyMUUecKue CBOMCTBA a30Ta, hocodpa 1 ux Xumuueckasi
coeIMHEeHUM [IIxona http://him-
school.ru
BupryasnbHas
24 XuMuyeckue CBOMCTBA yriepo/ia, KpeMHUs U XumMuueckast
HX COeJMHEeHUM [IIkona http://him-
school.ru
BupryanbHas
75 [TpuMeHeHre Ba)KHEUILIMX HEMeTasJIOB U UX Xumuryeckas
CcoelMHEeHU [ITkona http://him-
school.ru
O6o01eHre 1 cUcTeMaTH3alys 3HAHUH 110 BupTtyanbHast
2% TeMe «HeMeTanibl». BelurcieHus no XumMmnyeckas

YPAaBHEHUAM XUMHWUYECKUX peaKL[I/Iﬁ n
TePMOXUMHNYECKHE paCIJéTBI

[ITkosa http://him-
school.ru
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[MpakTryeckas pabora Ne 3. «Perienue

BupryanbHas

Xumuyeckas
27 9KCIePUMEHTA/IbHBIX 3a/a4 I10 TeMe - htto:/hi
" " KoJia http://him-
Hemetasubl"»
school.ru
BupryanbHas
78 KontposnbHast pabora o TeMam «MeTasibi» Xumunueckas
u «HemeTtamibi» [Tkosa http://him-
school.ru
BupryasnbHas
79 Heopranuueckre v opraHAueCcKue KUCI0ThI. Xumuueckast
Heopranvueckrie v opraHuueCKre 0CHOBaHUS [Tkosna http://him-
school.ru
AmdoTepHbie HeoOpraHuJeckre 1 BupryasbHas
30 opraHuuyeckue coefvHeHus. ['eHeTHueckas Xumuyeckas
CBS3b HEOPraHWUeCKUX U OpraHuyeCcKux [ITxona http://him-
BeIIeCTB school.ru
o BupryanbHas
Posb xumuM B 06ecrieueHNH K0JI0THUECKOH,
o o Xumuyeckas
31 SHepPreTUUeCKOU U MUIIeBor 6e30MacHOCTH, )
[ITxona http://him-
pa3sBUTHUU MeULMHbI
school.ru
BuprtyasnbHas
[TpeacraBnenus 06 00X HAYUHBIX PTY
Xumuyeckas
32 TIPUHLIUIAX MIPOMBILLIEHHOT'O 0Ty YeHUs! )
o [ITkona http://him-
Ba)KHEMIIMX BeLeCTB
school.ru
BupryanbHas
Xumuryeckas
33 UesioBeK B Mupe BellecTB U MaTepUaioB )
[[Tkona http://him-
school.ru
34 XUMUS U 3[0pOBbE YesioBeKa BupryanbHas
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Xumnueckast

IITkona http://him-

school.ru

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

34
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YUYEBHO-METOJUYECKOE OBECIIEYUEHUWE
OBPA3OBATEJIBHOTI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA
 Xumus / 'abpuensH O.C., Octpoymos W.I"., Cnagkos C.A., AKIJMOHEpHOe
obmiecTBo «M3marenbeTBO «IIpocBeliieHre»

METOJUYECKHWUE MATEPUA/JIBI VI YUUTEJIA
Xumust. Metoanueckoe rocobue kK yue6bHuky O.C. I'abpuensna 10 knacc.:
Hpoda. Beptukans, 2015

INVPPOBLIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

1) BuptyansHasg Xumnueckasi I1Ikosa http://him-school.ru

2) OTKpbITHIM Ko/TemK: Xumus http://college.ru/himiya/

3) Mup xumun  http://www.chemnet.ru

4) TopTan pyHAaMeHTaJIbHOTO XUMUUYecKoro obpa3oBanusi Poccun

http://him.1september.ru
5) Poccuiickuii 0011jeo6pa3oBaTe/ibHBIN 1TopTan http://experiment.edu.ru
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 141801485388770673109170416287983275056075262799
Bnagenel 3axapkuHa EkaTepuHa AHaToNbeBHa

OedcTerTened C11.10.2023 no 10.10.2024
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