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INOSACHUTEJIBHASA 3AIINCKA

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

OcHoBYy 1OAX0/I0B K pa3paboTKe IMporpaMMbl 10 XUMHH, K OIpeje/eHUI0
o011ieit cTpaTeruu 00yueHus:, BOCTIMTAHUS M Pa3BUTHS 00YyUarolUXCsl Cpe/ICTBaAMU
yuebHoro npeameta «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YpOBHe COCTaBUJIU
KoHLernTyanbHble mnonoxkeHuss ®I'OC COO o B3aumoo0ycC/IOB/IEHHOCTH Liefiel,
coJiep)KaHusi, pe3ynbTaToB oOyueHHsT W TpeOOBaHW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, roTyuyaeMoe BbIITyCKHUKaMH
o61ieobpa3oBaTe/ibHOM  OpraHM3allvd, SIB/ISeTCS HEeOThbeM/IeMOM UacThi0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalloM peaju3aluv  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/IHOUEBbIX IIeHHOCTeM, MPHUCYIUX
L|eJIOCTHOM CHUCTeMe XUMHUUecKoro o6pa3oBaHus. OTU 1[€eHHOCTHM KacaroTcs
TI03HAHUS 3aKOHOB MPHUPO/BI, (HOPMUPOBAHHUS MHUPOBO33PEHHs U 00IIel KyIbTypbl
Yye/iOBeKa, a TakKKe 9KOJOrHUYecKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3[JOPOBBI0O U TIPUPOJHOUW cpeZie. Peanu3yeTcsi xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiilero oOpa3oBaHusl CpeJCTBaMU yueOHOro
npeaMera «XHMHUs», COJep)KaHWe U IIOCTPOeHHWe KOTOPOro OIpejesieHbl B
rporpaMme MO0 XMMHUU C YY€TOM CIelU(PUKA HayKd XUMHH, €€ 3HaueHus B
MO3HAHUM TIPUPOZBI U B MaTepuasbHON >KU3HU 00IlecTBa, a TakKXe C yUETOM
o0ImMx 1eseli U TIPUHLIMIIOB, XapaKTepU3YIOLIUX COBPEMEHHOe COCTOsTHUE
cucteMbl cpefiHero obirero obpa3oBanusi B Poccuiickoit depepariyu.

XuMUSI KaK 2JIEMEHT CUCTeMbI eCTeCTBEeHHBIX HayK WrpaeT 0Co0yl0 pojib B
COBpPeMeHHOMW I[UBU/IM3ALM, B CO3JaHUK HOBOW 0a3bl MaTepuasbHOW KYJIbTYPHI.
OHa BHOCUT CBOU BKJaJ, B (hOpPMHPOBaHKe Pal[MOHATbHOIO HayYHOTO MBIIIJIEHUS,
B CO3/laHME 1[eJIOCTHOTO TIpeZiCTaB/eHust 00 OKpY’KalollleM MUpe Kak O eJMHCTBe
TIpUPO/IbI U YesioBeKa, KOTopoe (opMHpyeTCs B XMMUU Ha OCHOBE TMOHHUMAaHUS
BelLleCTBEHHOI'0 COCTaBa OKPY’KArLero MUpa, OCO3HAHUSI B3aUMOCBS3U MEXIY
CTPOeHHEeM Bell[eCTB, UX CBOMCTBAMHU ¥ BO3MOXXHBIMU 00/1aCTSMU IMPHYMEHEHUs.



TecHO B3auMO/IeliCTBYsl C APYTUMM eCTeCTBeHHbIMU HayKaMW, XWMUS CTaa
HEOTHeMJ/IEMOM YacTbi0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YC/IOBUEM YCIIEIIHOTO
TPyJa W >KU3HU KakZoro uneHa oOimiectBa. CoBpeMeHHasi XWMMsSI KakK Hayka
co3yjiaTe/ibHas, KaK HayKa BbICOKMX TEXHOJIOTMM HarpaB/ieHa Ha pellieHue
r06anbHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHs Ue/IOBeUYeCTBA — ChIPbEBOM,
9HEpPreTHUYeCKOU, MUILeBOM, IKOTOrHUYeCcKOM 6e301MacHOCTH M OXPaHbI 3/10POBbSI.

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

CocTap/isAOIMMA  TIpeaMeTa  «XUMHSI»  SBJSIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumus» M «OOillasgs ¥ HeopraHuyeckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM CO/IepP>KaHUsI KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTeMa
3HaHWI TI0 HeOpraHWUeCKOW XUMHH (C BKIFOUEHWEM 3HaHUW U3 00IIel XUMHN) U
OpraHhuYeckou Xxvmuu. @OpMHUpPOBaHME [AHHOM CUCTEeMbl 3HAHWHW TPU W3YUYEeHUU
npegMeTa obecrieuriBaeT BO3MOKHOCTb pacCMOTPeHMs] BCEro MHOToo0pasust
Bell[eCTB Ha OCHOBe OOIIMX TTOHATHH, 3aKOHOB Y TeOPHi XUMUH.

Crpykrypa cozep>XaHust KypcoB — «OpraHuueckass xumusi» U «OOias u
HeopraHuyeckass XUMusi» C(opMUpOBaHa B TporpaMMme MO XWUMHM Ha OCHOBE
CUCTEeMHOTO TIOAXOZa K WU3yueHWI0 YyueOHOro wmarTepuana U 00yc/ioBIeHa
HUCTOpUYECKM  O0OOCHOBAaHHBIM  pa3BUTHEM  3HaHUW Ha  OMpejeEéHHBIX
TeOpeTUYeCKUX YPOBHAX. Tak, B Kypce OpraHMYecKOM XHMWUM BelllecTBa
pacCcMaTpUBAIOTCS Ha YPOBHe K/IAaCCUUeCKOW TeOpUM CTPOEeHUs] OpraHu4ecKux
COelMHEeHUW, a TakkKe Ha YPOBHE CTepeOXUMHUECKMX W  3JeKTPOHHBIX
Tpe/icTaB/ieHUid O cTpoeHuu BellecTB. CBefeHUsT 00 M3yuaeMbIX B Kypce
BeIlleCTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COeJIUHeHW. B Kypce opraHMueckoll XWUMWM TIOJIy4alOT pa3BUTHE
copMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi MepBOHauaIbHbIe
ripe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIaCcCU(PUKALIMOHHBIX TIPHM3HAKaX BeIlecTs,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHS, 0 XMMHUUYECKOU peaKI[vu.

[Ton HOBBIM yr7IOM 3peHHsI B TMpeaMeTre «XWMHsS» 0a30BOr0 ypOBHS
pacCMaTpUBaeTCsl M3yueHHbId Ha ypOBHE OCHOBHOTO o0O0iero o0pa3oBaHUs
TeOpeTUYeCcKU maTepuan U (HaKTO/JOTMUYeCKWe CBeJileHHWs O BelllecTBax |
XUMHUECKON peaki[uu. Tak, B UaCcTHOCTH, B Kypce «OOljasi u HeopraHudeckas
XUMHSI» O00YyYaloIUMCsl TIPe/IOCTaB/IsSIeTCs BO3MOXKHOCTb OCO3HaTh 3HaueHHe
MepUoOANUeCKOTO 3aKOHa C 00IeTeopeTHYecKUX W MeTO/[0JIOTHUYeCKUX T03UIUH,



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

EnvHas crcreMa 3HaHMM O Ba)KHEHIIIMX BeleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TPUMEHEHUU, a TaKKe O XMMHUECKUX DPeakIUsX, WX CYIL[HOCTA U
3aKOHOMEPHOCTSX TpOTeKaHusi fJoroyHsercs B Kypcax 10 wm 11 kiaccoB
3/IeMeHTaMHM  COJiep>KaHusl, WMEIIIUMU KyJbTYPOJOTUUeCKUA | TIPUK/IaIHOU
XapakTep. OTU 3HAaHUS CIOCOOCTBYIOT TOHHMMAaHHIO B3aWMOCBSI3M XWUMHU C
JPYTUMU HayKaMH, PAacKpbIBAlOT €€ pojb B I103HABAaTEJIbHOM W TIPAKTUUECKOU
JesiTe/IbHOCTU  YeJsIOBeKa, CIOCOOCTBYIOT BOCTIIMTAHUIO YBa)KeHUsI K TIPOIECCY
TBOpYECTBa B 00/1aCTH TEOPUM U TIPAKTUUECKUX TIPUIOXKEHWH XUMHH, TIOMOTaoT
BBIITYCKHUKY OpPHUEHTHUPOBATbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npo0sieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYECKH OCMBICMBATh MH(OPMAIMIO U
NIPUMEHATb €€ [ TIOTIOJTHeHWsI 3HaHWM, pelleHus WHTeIeKTya/lbHbIX U
9KCTIepUMeHTa/IbHbIX HCC/e/oBaTe/IbCKUX 3aZiau. B 11e/iom coiep>kaHue yueGHOTO
npegMeTa  «XWUMHSI»  JAHHOTO  YPOBHS  W3yUYeHWs  OpPHUEHTHPOBAaHO  Ha
dbopMrpoBaHre y 00yYarOImUXCsi MHPOBO33DEHUECKON OCHOBBI [jisi TIOHUMAaHMUS
bunocopckux upgel, TaKMX KakK: MaTepha/jbHOe eJWHCTBO HEOPraHW4yeckoro u
OpPraHUYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM W
CTPOEHHMEM, TI03HABAEMOCTb TIPUPOJHBLIX SBJAEHUM IIyTEM JKCIIEPUMEHTa W
pellleHus] TIPOTHBOPEUMM MeXJy HOBbBIMH (akTaMd U TeOpeTHYeCKHUMH
TIpe/ITIOChITKAMH, 0OCO3HaHKe POJId XUMHUH B PellleHUH YKOJIOTUUeCcKUx rpobseM, a
Takke 1po0bsieM cOepekeHUs] SHePreTUUeCKUX pPeCypCOoB, ChIpbsl, CO3/IaHHSI HOBBIX
TeXHOJIOTUH Y MaTepHasioB.

B maHe pelleHWsi 3aZiau  BOCIIMTAHHWS, Ppa3BUTHS U COLIMAIW3al[UN
00yuaroluXxcs TMPUHATbIE TPOrPAMMON TI0 XWMHH TIOAXOJbI K OTpe/esIeHHI0
cofiep)KaHusi Y TIOCTPOeHHUsi TipeAiMeTa TpeAyCcMaTpUBalOT (HOpPMUpPOBaHUE
yHUBepCalbHbIX yueOHBbIX [eWCTBUM, WMelIlMx 0a30Boe 3HaueHue /st
Pa3UUHBIX BUJOB [IeATeIbHOCTH: pellleHusi Ipo0seM, II0MCKa, aHaiud3a M
06paboTKH nHGOpPMAaLMH, He0OX0JUMBIX /151 IPHOOPeTeHHs OITbITa MPAaKTHUeCKOM
W HCC/e/oBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollleid Ba)KHOe MeCTO B TO3HAHUU
XUMHH.

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



CornacHO JaHHOM TOUKe 3peHHsl TJIaBHBIMHU I[eJIAIMU U3YUeHHs TIpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 KJ1.) AB/ISAIOTCS:

e (opMHpOBaHME CUCTEMBl XMMUUECKHMX 3HAHUM KaK BaKHeUIlen
COCTaBJISAIOIIEN eCTeCTBeHHO-Hay4YHOM KapTHHBI MHUPa, B OCHOBe KOTOPOi
Jie’KaT K/roueBble MOHATHS, (DyHAAMeHTabHbIe 3aKOHBI M TeOPHUH XHMHUH,
OCBOEHHe si3blKa HayK{, YCBOEHHe U TIOHMMaHWe CYIHOCTU JOCTYTHbIX
0000111eHMII MUPOBO33pEHUeCKOro xXapakTepa, O3HAaKOMJIeHHEe C UCTOpHuel
WX pa3BUTHS U CTaHOBJIEHUS;

» (opmMHupOBaHUe U pa3BUTHe MPe/CTAB/IeHN 0 HayUHbIX MeTOZAX IMO3HAHUS
BeIIeCTB M XUMHWUECKUX peaki[uii, HeoOXOAUMBbIX i MpruobpeTeHuUs
yMeHUN OpHeHTHPOBAaThCSI B MHDPE BeIleCTB U XUMHYECKUX SIBJIeHUM,
MMeIOIIUX MeCTO B MPUPO/ie, B TIPAKTUUECKON U TTOBCeHEBHOM »KWU3HY;

e pa3BUTHe YMEHWU 1 CTIOCOOOB JiesiTe/IbHOCTH, CBSI3aHHBIX C HabO/TI0jeHreM U
00BsICHEHeM XWUMHYeCKOro JKCIlepuMeHTa, CoO/roZileHeM — TpaBuI
6e3omacHoro obpaiijeHus C Bell[eCTBaMU.

Hapsiny c 3TuM, cojiep>kaTe/ibHasi XapaKTepPUCTHUKA 1e/iel U 3a7jau U3yueHus
rpejMeTa B TIpOrpaMMe 110 XUMHHM yTOUHeHa ¥ CKOPPEeKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU TIPUOPUTETAaMH B CHCTeMe cpefiHero obiero obpa3oBaHus. CerojHsi B
TpernoJlaBaHu  XUMUM B Oosibllleli  CTereHd  OTAAETCS  TIpPeATouTeHHe
NIPAKTHUUECKOH KOMITOHEHTe COJlep)KaHusl OO0yueHHs, OpHeHTHPOBAHHOM Ha
TIO/ITOTOBKY BBIMTYCKHHKA 0011je00pa30BaTe/IbHOM OpraHu3aliid, Biaelolero He
HabopoM 3HaHUM, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb criocobamMu U
YMEHUSIMA aKTUBHOTO TI0/TyUeHUs] 3HAaHWM W TIPUMEHEHUsI MX B PealbHOM >KU3HH
JI7Is1 pellieHus TTPaKTUYeCcKUX 3ajjau.

B cBs3uM ¢ 3TWUM TMpu HU3ydyeHWH TipefMeTa «XWMUs» JAOMUHHDPYIOIjee
3HaueHWe MPUOOpeTaroT TaKue 1e/1 U 3a[jauu, Kak:

aflanTarys 00yJaroluxcsi K yCJIOBUSM JUHAMHAYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHWe  UHTe/JIeKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo0bpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATETLHOMY TIPHUHSTHIO TPaMOTHBIX
pellleHNi B KOHKPeTHBIX >KU3HEHHbIX CUTYalMsX, CBSI3aHHBIX C Bell[eCTBaMH U WX
TIpUMeHeHHeM;

dopMrpoBaHre Yy OOyvaroIUMXCsd K/IIOUEBBIX HABLIKOB  (K/TIOUEBBIX
KOMTIETeHIIW), WMEIOIINX yHHWBepCalbHOe 3HaueHWe /Jii pa3/IMuHbIX BU/IOB
JesITeNTbHOCTH: pelieHus TpobJsieM, MoMcKa, aHaimm3a U 06paboTku MH(opMaluy,
He0OXOAUMBIX Jjisi TIpUoOpeTeHus] OIbITa JesSTeJIbHOCTH, KOTOpas 3aHUMaeT
BO)KHOE MeCTO B TI03HAaHMM XUMHH, a TakKe [T OLIEeHKA C TI03ULUM
9KO0JIOTUUEeCKOW 0e301acCHOCTA XapakTepa BMSHUS BeIeCTB U XUMHYECKUX
TIPOL[eCCOB Ha OPraHU3M uejioBeKa U NPUPOAHYIO Cpejy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPECOB, WHTE/IEKTya/JlbHbIX U TBOPYECKHUX
CTI0COOHOCTeN 00yUaroImMXCsI: CITOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBBIE
3HAHUS 110 XMMUU B COOTBETCTBHUHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOb30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH /I OMCKA U aHa/M3a y4eOHOU U
HayYHO-TIONY/IIPHON MH(POPMAIUM XUMHUYEeCKOT'0 CO/IeP>KaHus;

dbopMrpoBaHe 1 pa3BUTHe Y 00yUarol[UXCsl aCCOLIMAaTUBHOTO U JIOTUUECKOTO
MBIIIIEHYs, HAa0JTI0/[aTe/TbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOJWMbI, B YaCTHOCTH, TIPH TJIAHUPOBAHWM U TIPOBEEHUNA XUMHUUYECKOTO
9KCTIePUMEHTa;

BOCTIUTaHWe Y oOyuvarommxcs yOeXJEHHOCTM B  T'yMaHHCTHUeCKOMU
HaTpaB/JIeHHOCTA XUMHH, €€ Ba)KHOW PO/ B PeIIeHHUH T100a/lbHBIX IMpobiem
PaLMOHAILHOTO TIPUPO/IOTIOIb30BaHUS, TIOMO/IHEHUSI YSHEPTeTUUeCKUX PeCypCcoB U
COXpaHeHHUs TPUPOJHOTO0 PABHOBECHs, OCO3HAHUS HeOOXOAUMOCTH OepeKHOTro
OTHOILIeHUSI K TIPUPOJie U CBOEMY 37I0POBbIO, a TaKxKe IIPUOOpeTeHHsi OIbITa
WCTI0/Tb30BaHUsT TTOJTyYeHHBIX 3HAHWM Ui TIPUHATHS TPaMOTHBIX peIleHud B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebHOM maHe cpemgHero oOIero oOpa3oBaHWS y4eOHbIH ITpeaMeT
«XUMHSI», U3y4daeMblii Ha 0a30BOM YPOBHe, SIBASETCS 00s3aTe/bHbIM yueOHBIM
TIpeIMETOM.

OO011jee YKC/I0 YaCoB, OTBeAEHHBIX /11 U3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpegHero obirero obpa3oBaHus, coctabsisieT 68 yacos: B 10 knacce — 34 vaca (1
yac B HeJlest0), B 11 kacce — 34 yaca (1 uac B HeZiesnto).



COAEPXXAHUE OBYUEHUA
10 KJTACC
OPI'’AHUYECKASA XUMUA

TeopeTuyeckye 0CHOBbI OPraHMUeCKON XMMHHU

[IpeameT opraHUYeCKOl XUMHUM: eé BOSHUKHOBEHHeE, pa3BUTHE U 3HaueHUe B
MOJIyYeHUM HOBBIX BeIleCTB M MaTepuaoB. Teopusi CTPOEHUsI OpraHUYecKHUx
coenuHenuii A. M. byTnepoBa, eé 0ocHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OopraHuyeckux BellectB. ['omosiorus, u30Mepusi. XuUMHYecKas CBsi3b B
OpraHuYecKuX COeJIJMHeHUSIX — OfIMHApHbIE U KPaTHbIe CBSI3U.

[TpencraBneHre o0 KjacCU(UKaLMM OpraHuyeckux BelecTB. HomeHkaTypa
OpraHMYecKux COeJWHeHWU (cucTeMaTudeckas) W TpUBUA/JbHble Ha3BaHUS
Ba)KHEMIIIMX Tpe/ICTaBUTe/el K/1aCCOB OPraHMYeCcKUX BellecTB.

OKcrepyMeHTa/lbHble MeTO/Ibl U3yueHWsl BeIeCcTB U WX MpeBpalljeHul:
O3HaKOMJIeHHe C oOpa3ljaMd OpraHUYeCcKHWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBe, MO/ieIMPOBaHNe MOJIeKY/l OpPraHUYeCKHWX BeIecTB, HabO/o/ileHrne |
OMUCAaHUEe JeMOHCTPALMOHHBIX OIBITOB IO MPEeBPALLIEHUI0 OPraHUYeCKHX BelleCTB
TIpU HarpeBaHuH (T1aB/ieHUe, 0OYT/IMBaHNE U TOPEHUE).

YrieBogopoabt

AJlKaHbI: COCTaB U CTPOEHWe, TOMOJIOTUYeCKUM psii. MeTaH U 3TaH —
TpoCTeuIe TpeACTaBUTe/Nd alKaHOB: (u3uYecKhe W XUMUUeCKHWe CBOMCTBa
(peakiuu 3amellleHMs] W TOpeHMs), Haxo)KJeHuWe B TIpUPOJie, TONyueHue W
TipUMeHeHue.

AJIKeHbI: COCTaB U CTpPOEHWe, TOMOJIOTUYECKUN psAJfl. DTUIeH U MPOIUIeH —
TpoCTeuIe TpeACTaBUTe/d alKeHOB: (u3uyecKhe W XUMUUeCKHWe CBOMCTBa
(peakiuu  TWAPWUPOBAaHWS, Ta/JOTeHUPOBAHHWsS, THpATalliyd, OKUC/IeHUsS W
MoJIMMepHr3alium), ToyueHre U npuMeHeHue.

Ankagvensl: Oytaguen-1,3 u meTwiOyTazueH-1,3: cTpoeHre, Ba)KHeMIIVe
XHMMUUeCKre CBOMCTBa (peakuus Tnosumepu3anuu). [lonyueHre CHHTETUUECKOTO
KayuyyKa U pe3uHbl.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psifi. AlleTHIeH
— TMPOCTEeMIINKA TIpe/iCTaBUTe/Ib aJIKMHOB: COCTaB, CTpOeHWe, ¢u3nueckue U
XUMUYECKHe CBOMCTBA (peakLMU T'MApPHUPOBAaHMS, rajoreHupOBaHus], rMpaTalyy,
ropeHusi), MoJjiyueHye U ipuMeHeHue.

Apensbl. beH3os: cocTaB, cTpoeHue, (pusndueckhe W XUMHUUeCKUe CBOWMCTBa
(peakuuu rajioreHUPOBaHUS M HUTPOBaHUS), TI0JlyueHUe U NpuMeHeHue. Toayon:
cocmas, cmpoeHue, ¢usuveckue U xumudeckue ceolicmea  (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTMueckasi CBA3b MeEXAY VIVIEBOAOPOAAMM, TIPUHAZJIEXAIUMU K
Pa3/IMYHBIM KJlacCam.

[Ipypo/iHble WCTOUYHUKU YT/a€BOAOpPOAOoB. [IpUpoAHBIM Ta3 U TIOMyTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHue. Criocobbl mepepaboTku HedTu:
TeperoHKa, KpPEeKWHI (TepMHUUYeCKuM, KaTaIUTHU4eCKuu), Nuponus. [IpofyKThl
nepepaboTky He(TH, UX TIPUMeHeHre B MPOMBIILJIEHHOCTH U B ObITy. KameHHBbIM
yToJib Y IPOAYKTHI ero rnepepaboTKu.

OKCrepuMeHTa/lbHble MeTOZbl M3Yy4YeHHs BelleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C oO0pa3ljaMM T[lacTMacC, KayuyykOoB M pe3UHbI, KOJIJIeKI[UH
«Hebtb» U©  «¥Yromb», MoJenupoBaHHWe  MOJEKY/J]  YyIJIeBOJIOPOJIOB U
rajloreHONPOU3BO/IHBIX, TIPOBe/leHre MPAKTUUeCKOW paboThl: MoJjiyueHre 3Th/ieHa
Y U3y4YeHHe ero CBOUCTB.

PacuéTHbie 3agaum.

BbruncieHus 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa W/IM TPOJyKTa peakLMM IO M3BECTHbIM Macce,
00bEMY, KOTMUECTBY OZHOTO U3 UCXOAHBIX BellleCTB WK MPOJYKTOB PeaKLvK).

Kucopojcoaepikainjyue opraHuuecKye coeJHHeHUs

[IpepencHble OQHOATOMHBIE CIUPTHL. MeTaHO/N UM 3TaHO/: CTPOEHHe,
du3nueckue U XUMHUUeCKHMe CBOMCTBa (peakiuM C aKTHBHBIMM MeTajllaMH,
rajJioreHOBOJOPO/iaMH, TOpeHMWe), TNpvMeHeHWe. BoopoziHble CBSI3U  MeXIy
MOJIEKY/IaMHU CITUPTOB. [lelicTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJiOBeKa.

MHoroatomMHble  CIIUPTHL.  ODTWIEHIJIMKOJIb W  TJIMLIEPUH: CTPOEHUe,
dbu3nueckue W XUMHYECKWe CBOMCTBA (B3aMMOJEHCTBUE CO  I1[eJIOYHBbIMU
MeTas/laM{, KaueCTBeHHas peaklusi Ha MHOrOaTOMHbIe CIUPTHI). [leliCTBUe Ha
opraHusM yesoBeka. [IprMeHeHre rauLepruHa U STUIEHTIUKOJIS.

@deHOJI: CTpOeHUWe MOJIeKy/bl, (U3MYeCKhe W XUMUYEeCKHhe CBOMCTBA.
TokcuuHOCTh PeHosa. [IpriMeHeHune QeHoa.

Anppernapl U KemoHbl. DopManblerus, —aletajblerusi:  CTPOeHHe,
du3nueckue U XMMUUECKUe CBOMCTBA (peakliUM OKWC/IeHUs] U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe PeaKL|K), MoJlydyeHre U IIPUMeHeHHe.

OZHOOCHOBHBIe TIpefie/ibHble KapOOHOBble KUC/IOThL. MypaBbuHasi W
YKCyCHasi KACJIOThI: CTPOeHHe, (pr3ndecKkre M XWUMHUUYeCKHue CBOUCTBA (CBOUCTBA,
o01rue [/ Kacca KUC/IOT, peakiys 3TepuduKaliim), TojiyueHrde U puMeHeHue.
CreapvHOBasi U OJIeMHOBasi KUCJIOThI KaK IPeACTaBUTeIM BBICIINX KapOOHOBBIX
KUAC/O0T. Mbl/la KaK COJIM BBICIIMX KapOOHOBBIX KMCJIOT, X MOIOLLjee /leliCTBYe.

Cnoxsble 3pUpbl KaK MpPOU3BOJHbIE KAapOOHOBLIX KHUC/IOT. ['uapomums3
C10XKHBIX 3¢upoB. Kupsl. ['naponus xxupos. [IpuMeHeHue xxupoB. buosiornueckas
POJIb JKAPOB.




YrneBoApl: coCTaB, KjaaccUukauus  yrieBogoB  (MOHO-, [Au- W
rosicaxapusibl). ['lI0K03a — TpocTeuiiii MOHOCaxapy/: 0COOEHHOCTH CTPOeHUs
MOJIEKYJIbl, (U3UUEeCKMe W XUMHYECKHe CBOWCTBA (B3aUMMOJEWCTBUE C
rugpokcuznom menu(Il), okvcieHne amMmuauHbIM pacTBOpoM okcuza cepebpa(l),
BOCCTaHOBJIeHWe, OpOoXKeHUe TJII0OKO3bl), HaXOXKAeHHe B TIpUpoje, TpUMeHeHue,
buonoruueckast posib. @otocuHTe3. PpyKTO3a KaK H30MeP I'TFOKO3bI.

Kpaxman v nentoio3a Kak NMpuUpojHble nosvMepbl. CTpoeHue Kpaxmasa U
Le/uiroio3bl.  Pr3nueckMe W XMMHUUeCKHe CBOMCTBA Kpaxmana (THUApO/us3,
KaueCTBeHHas peaklys C U0 0M).

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W MX [peBpallleHU:
npoBeJieHUe, HaO/IOJeHre W OIMCaHWe JeMOHCTPALMOHHBIX OMbITOB: TOpeHHe
CIMPTOB, KaueCTBeHHbIe peakLUWd OJHOATOMHBIX CIHUPTOB (OKHC/IEHHWe 3TaHoJIa
okcuaom wmenu(Il)), MHOroaTOMHbBIX CIHUPTOB (B3aMMO/EWMCTBUE TJIMLIEpUHA C
ruapokcugom Meau(Il)), anpgernioB (OKMcIeHMe aMMUAUuHbIM PacTBOPOM OKCH/[ia
cepebpa(l) u ruzapokcuzom wmeau(Il), B3auMopeilcTBHMe Kpaxmajia C HO/IOM),
TIpOBe/IeHNe MPaKTUUeCKOW paboThI: CBOMCTBA PAaCTBOpPA YKCYCHOM KUC/IOTHI.

PacuéTHbie 3agaun.

BbruncieHusi 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchl, 00bEMa,
KO/IMYeCTBa MCXOJHOTO BellleCTBa W/M TPOJyKTa peakLMM IO M3BECTHbIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BeIlleCTB WK MPOYKTOB PeaKLvu).

A3o0TCopeprKallye OpraHuueckrie CoeJUHEeHUs.

AMMHOKHMC/IOTHI KaK am(OTepHble OpraHhuyeckue coefiviHeHUs. Pu3nueckue
Y XMMUUeCKre CBOMCTBA aMHMHOKUCJIOT (Ha MpuMepe TJMIMHA). buonoruueckoe
3HaueHWe aMUHOKUCIIOT. [lenTuapl.

be/lku Kak TMpUPOJAHBIE BBICOKOMOJIEKYJ/SIDHbIEe coequHeHus. [lepBuuHas,
BTOpHMYHasi W TpeTUYHasi CTPyKTypa OenkoB. XuMHUecKWe CBOWCTBa OenKOB:
T'U/IPO/IN3, IeHaTypalusi, KaueCTBeHHbIe peakliy Ha OesKu.

OKClepyMeHTa/lbHble MeTO/bl W3yUeHHs BeLleCTB W MX MpeBpalleHu:
HabJ/Tt0/leHre 1 OfrMcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus 0enKoB IpH
HarpeBaHUH, LIBeTHbIe peakiiu OeKOoB.

BbICOKOMOJIeKY/ISIpHbIE COe/JUHEeHUS]

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKY/ISIDHBIX CO€JVHEHUW: MOHOMED,
TO/IMMeEp, CTPYKTYPHOE 3BEHO, CTeleHb MOMMepHr3aluy, CpefHsss MOJIeKyIsipHast
Macca. OCHOBHbIE MeTOZbl CHUHTE3a BbICOKOMOJIEKYJISIPHBIX COEJUHEHUA —
MOJIMMepHr3aLusl U MOJUKOH/eHCaLysl.

OKClepyMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB W WX MpeBpalleHu:
O3HaKOMJIeHHe C 00pa3iiaMy TPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyKOB.

MexnpeaMeTHble CBSA3U.



Peanmu3arusi MeXXrpeMeTHBIX CBsI3ei MPY U3yUeHWUH OPraHUUeCKOW XUMHUU B
10 kmacce ocyliecTBIsIeTCS 4Yepe3 UCIIO/Mb30BaHUe KakK OOIUX eCcTeCTBeHHO-
HAyUHBIX TIOHATHM, TaK W TIOHATUM, SIBJSIOMIUXCS CUCTEMHBIMU I OT/ETbHBIX
TIPeIMETOB eCTeCTBEHHO-HAYUHOTO IUKJIA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHWe, HAy4YHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/u3, CUHTe3, KiaccuuKalys, epuoAuUHOCTb, HabsoeHue,
H3MepeHHe, SKCIIEPUMEHT, MO/le/TAPOBaHHe.

du3vka: MaTepus, SHeprusi, Macca, aTOM, 93JIeKTPOH, MOJIeKyJa,
JHepreTUYeCKUii ypOBeHb, BeI|eCTBO, Te0, OOBEM, arperaTHoe COCTOSTHHE
BelllecTBa, (hr3nuecKre BeJTMUMHBI U eZIMHULIBI UX U3MepeHMUs.

buonorus: knetka, opraHus3M, 6Ouocdepa, oOMeH Bell[eCTB B OpraHH3Me,
doTocuHTe3, OMONIOTMUECKW aKTHBHBIe BelecTBa (0OenKH, YIeBOJbI, JKUDBHI,
(dhepMeHThI).

['eorpacdusi: MUHepasbl, TOPHbIE TIOPO/IbI, TI0JIe3HbIe UCKOMaeMble, TOTIIUBO,
PeCypChl.

TexHO/IOTHS: THUIIEBbIe TPOAYKTbI, OCHOBBI PpalOHA/JLHOTO TMTaHW,
MOIOIIIEe CPe/CTBA, JIeKapCTBeHHbIe U KOCMeTHUeCKUe TIperapaThl, MaTephasbl 13
WCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 K/TACC

OBIIASA 1 HEOPTAHNYECKASA XNMUA

TeopeTHueckue 0CHOBbI XUMHUM

XUMHUUeCKUA 3jieMeHT. AToM. fApo aToMa, H30TOMNbl. JJeKTPOHHas
000/10uKa. JHepreTUUecKre ypOBHH, TOJypPOBHU. ATOMHbIe opbuTany, S-, p-, d-
y7ieMeHTbl. OCOOeHHOCTH pacripefiesieHUsi 7eKTPOHOB MO opbuTansM B aToMax
3/IeMEHTOB TePBbIX YeThIPEX MePUO/IOB. DJeKTPOHHAast KOH(MHUTypalusi aTOMOB.

[Tepruoauueckuit 3aKoH U Ilepyuoanyeckass cUCTeMa XMMHUUYECKUX 3JIEMEHTOB
O. Y. MenpeneeBa. CBsi3b MeprogUUYeCKOro 3aKoHa U Ileproamyeckor CUCTeMBbI
XuMUueckux snemeHToB [I. MI. MeH/ieileeBa ¢ COBpeMeHHOW TeOpUeM CTPOeHUsI
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOMCTB XHWMUUECKHUX 3JIEMEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BEIeCTB I10 TPYyMIaM U TepHO/aM.
3HaueHWe NepUOUUeCKOro 3aKOHa B Pa3BUTHUU HAYKHU.

CtpoeHve BellleCTBa. XUMHUeCKasi CBs3b. BHJbl XWMWYECKOW CBS3U
(KOBaJieHTHasi HeToJIsipHasi W MOJisApHasi, WOHHAs, MeTajuinueckasi). MexaHU3MbI
oOpa3oBaHUsT KOBAJIeHTHOM XWUMHWUeCKOW CBs3uM (0OMEHHBIM W [OHOPHO-
aKLenTopHbii). BopopogHast cBs3b. BaneHTHOCTb. OIeKTPOOTPULIATENBHOCT.
Crenenb okuc/ieHus1. VIOHbI: KATUOHBI U aHUOHBI.



BemectBa MOJEKYJISIDHOTO YW HEMOJIEKY/SIDHOTO — CTPOEHMsl.  3aKOH
TIOCTOSTHCTBA COCTAaBa Bel[eCTBa. TWMbl KPUCTA/VIMUECKUX PeLISTOK. 3aBUCUMOCTh
CBOMCTBA BeLLECTB OT THUIA KPUCTA/I/TMYECKOU PELIETKH.

[ToHsATHe O [ucrepcHbIX cucTeMax. VICTUHHBIE W KOJUIOW/IHbIE PacTBOPBHI.
MaccoBast 1oJis BeljecTBa B pacTBOpe.

Knaccudukaiiys HeopraHuvecKux COeJJMHEeHUH. HowmeHkartypa
HeOpraHWYecKWX BelllecTB. ['eHeTMUecKass CBs3b HeOPraHWYeCKUX BeIleCTB,
MIPUHA/JIeXXAIUX K pa3/IMYHbIM K1acCcaM.

Xumuueckass — peakiusi.  Kiaccudukaiuss — XMMUYeCKMX — peakluid B
HEeOPraHW4eCckKOM M OpPraHWYeCKOU XMMHM. 3aKOH COXPaHEeHHs MacChbl BellecTs,
3aKOH COXpaHeHUs Y TIpeBpalljeHrs] SHepryu NPy XMMHUUeCKUX peaki[ysiX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT Pa3/inyHbIX (pakTopoB. ObpaTuMble
peakiuu. XuMHUUYeCcKoe paBHOBecue. MakTOpbl, BAUSAIOIIME HA COCTOSHUE
XAUMUUeCcKoro pasHoBecus. [Ipuniun Jle [laTesnbe.

OnekTponMTrHyeckas auccoruanus. CuibHble U c/iabble 371eKTposnThl. Cpefia
BO/IHBIX PaCTBOPOB BeLeCTB: KUCJIasi, HeUTpasbHas, L{e/I0UHasl.

OKuCIUTEeTBHO-BOCCTaHOBUTE/IbHBIE PEaKLUU.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W MX [peBpallleHU:
neMoHcTpanus Tabsui «[lepuoanueckasl cucTeMa XUMUYeCKUx 3nemeHToB 1. U.
MeHiesieeBa», u3yueHHe Mojiesieid KPUCTA/UIMUeCKUX PeIIeTOK, Hab/ojeHue U
OTMCaHue JIeMOHCTPALIMOHHBIX U 1abOPaTOPHBIX OMBITOB (pa3/ioKeHHe TIepOKCHA
BOZ0PO/ia B MPUCYTCTBUM KaTaau3aTopa, OrpejeneHre Ccpelibl paCTBOPOB BeLLeCTB
C TIOMOLIbI0 YHHBEpPCaJbHOTO WH/JWKATOpa, peakUdd WOHHOTO 00OMeHa),
TIpOBe/ieHHe TIPaKTUUeCKoi paboThl «BiusiHue pa3nuuHbIX (HaKTOPOB Ha CKOPOCTh
XMMMWYECKOU peakiun».

PacuéTHbie 3agaum.

PacuéTbl 1O ypaBHEHUSIM XUMHWUYECKUX peaklui, B TOM 4HUCJe
TePMOXUMHYECKHE DPACUEThI, PaCYéTbl C HCIIOIb30BaHWEM ITOHATHSI «MacCOBas
[IOJIS1 BeLL[eCTBa».

Heoprannueckas xumms

Hemetannbl. TlonoxkeHve HeMeTa/sioB B [lepuoanueckor — cucteme
xuMu4yeckux 3neMmeHToB [. V. MeHjesneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nuecKkre CBOMCTBA HEMETAa/VIOB. AJUIOTpONMS HeMeTa/uloB (Ha mnpumepe
KUC/I0pO/ia, cephbl, hocdopa u yriaeposa).

XWMUYeCcKre CBOMCTBa Ba)KHEHWIIIMX HeMeTasiIoB (TajJioreHOB, Cephbl, a30Ta,
dochopa, yriepoga U KpeMHMs)) U UX  COeAUHEHWW  (OKCHUJOB,
KUCJIOPOACOIep KalliuX KUCJIO0T, BOAOPOAHBIX COeIUHEHUN ).

[IprimeHeHMe Ba)KHEUIIINX HEMETA/IVIOB U UX COeJJMHEHUH.



Mertannel. Ilonoxenve metaioB B Ileproguueckor cucteMe XUMHYECKHUX
yiemeHTOB /1. . MeHgeneeBa. OcOO€HHOCTH CTPOEHMS 37eKTPOHHBIX 000/10UeK
aToMoB MeTasuioB. Ob61mue ¢usnueckre cBoiicTBa MeTasuioB. CrijlaBbl MeTaslioB.
DeKTPOXUMHUUECKUM Psifi HalIPSDKeHUA MeTaslioB.

XUMHUeCKre CBOMCTBA Ba)KHEWIIMX MeTas/ulIOB (HAaTpuM, KaluW, KabL[WW,
MarHuM, aJTtOMHUHUM, [IUHK, XPOM, >Kejie30, Me/ib) U UX COeJJMHEeHUH.

Ob1ue crocobbl mosyueHusi MeTannoB. [IpumeHeHUe MeTa/uiIOB B OBITY U
TeXHUKe.

OKCIMepuMeHTa/lbHble MeTOZbl M3YUYeHHs BelleCTB W MX [peBpallleHUi:
M3ydeHre KOJIeKIUU «MeTalibl U CIUlaBbl», 00pa3lioB HEMeETaslIoB, pelleHHe
9KCIIepUMeHTabHBIX 3a/lau, HabmoZieHue W OIucaHue JeMOHCTPALIMOHHBIX U
nabopaTopHBIX OMBITOB (B3aMMOZEMCTBUE THIPOKCH/A a/FOMUHUS C pPacTBOpaMU
KUCJIOT U 1e/I0Ueld, KaueCTBeHHbIe Peakl[My Ha KaTUOHbI METaJl/IOB).

PacuéTHbie 3agaum.

PacuéThl Macchl BellleCTBa WM 00bEMa ra3oB MO U3BECTHOMY KOMUECTBY
BeIllecTBa, Macce wWid 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeakIMM BeleCTB,
pacuéThl Macchl (06bEMa, KOJTMUECTBA BeIleCTBa) MPOAYKTOB peaki[i, eC/IM O/IHO
Y3 BeleCTB UMeeT PUMEeCH.

XUMUS U )KH3Hb

Posib xumuM B obecrieueHHH SKOJIOTUUECKOM, SHEePreTHUYeckKod U IHITeBOM
6e3011acCHOCTH, PA3BUTHH MeWIMHBLL. [IOHSTHE O HAy4YHBIX MeTOZAaX TO3HAHUS
BellleCTB M XUMUYECKUX PeaKLvH.

[IpeacraBnennss 00 OOMMX HAyUHbIX TIPUHI[MIIAX  TPOMBIIIIEHHOTO
TO/TyUeHUs Ba)KHEUIIIUX BellleCTB.

UenoBeK B MHUpe BeIeCTB M MaTepUasiOB: BaKHEHIIMe CTPOUTe/bHbIE
Marepuasbl, KOHCTPYKLIMOHHbIe MaTepuanbl, KpaCKu, CTeKJIO, KepaMHKa,
MaTepuasbl J/s1 3/eKTPOHWKH, HaHOMaTepuasbl, OpraHuyeckre W MUHepasbHbIe
yaobpeHus.

XvMHUSI U 3[I0POBbE Ue/IOBeKa: IpaBu/a HCIO/Ib30BaHUsl JieKapCTBEHHBIX
TiperiapaToB, TpaBuia 0e30MacHOr0 MCI0J/Ib30BaHUs MperapaToB ObITOBOM XUMHU
B [TOBCEJHEBHOM JKU3HHU.

MexripegMeTHbIe CBSI3U.

Peanmu3aiiusi  MeXIIpe]METHBIX  CBsi3ell Tpu  u3yueHWH oOient u
HeOpraHnveckor XMMuM B 11 Kjlacce OCYLeCTBJ/ISIETCSl Yyepe3 UCIOJIb30BaHWe Kak
OOII[UX eCTeCTBeHHO-HAYUHBIX TIOHATUM, TaK W TIOHSATUH, SBIISIOIUXCS
CHUCTEeMHBIMHU /11 OT/e/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYUYHOT' O LIUK/Ia.

OO01iue ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpusi, aHaau3, CUHTe3, KjlaccudUKalusi, TepuoJuYHOCTb, HabomeHue,
9KCIIEPUMEHT, MOZIe/IMPOBaHUe, U3MepeHUe, sIBJIeHUe.



dusrKa: MaTepusi, SHePrus, Macca, aToM, 3/IeKTPOH, NMPOTOH, HEWTPOH, MOH,
M30TOM, PAIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKU yPOBeHb, BeLIeCTBO, TeJO,
00BbEM, arperaTHOe COCTOsIHUE BellecTBa, (hr3udeckre BeJIMUYMHBI U eJUHUIIbI UX
V3MepeHus, CKOPOCTb.

Buosiorus: KjeTkKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- ¢
MUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, TIOJ/Ie3HbIe UCKOIaeMble, TOIIMBO,
pecypchl.

TexHoOrKs: XUMHUUeCKasi TPOMBILIJIEHHOCTb, MeTa//Typrusi, POU3BO/CTBO
CTPOUTE/bHBIX MaTepUasioB, CeJbCKOXO3IUCTBEHHOE TMPOU3BO/CTBO, MHIL[eBas
TIPOMBIIILJIEHHOCTb,  (bapMalleBTUUeCKasi  MPOMBIIIJIEHHOCTb,  MPOWU3BO/CTBO
KOCMETUYEeCKUX MpernapaToB, TPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3/IeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMEBI 110 XM
HA BA3OBOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JINHHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBmMBaeT TpeboOBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOy4JaroIMMHCS TIpOrpaMM  CpefHero o0Irero o0pa3oBaHUsl  (JTMYHOCTHBIM,
MeTaripeJMeTHbIM W NOpeAMeTHbIM). HayuyHO-MeTOoAUYeCKOW OCHOBOW  [IJis
pa3pabOTKKU TUIAHUPYEMbIX pe3y/JbTaTOB OCBOEHHs MPOrpaMM CpegHero oO6Irero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBINA TTOAXO/.

B cooTBeTCTBUM C CUCTeMHO-AesiTe/IlbHOCTHBIM TOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHUs MpeaMeTa «XHUMHUsS» Ha YPOBHe CpeJHero
o6111ero oOpa3oBaHus Bblle/IeHbl C/IeYIOIIe COCTaBJISIONTHE:

OCO3HaHWEe OO0yUaroIUMHUCSI POCCUMCKOW TpakJaHCKOW WAeHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH M CaMOOIIpe/ie/IeHHUI0;

Ha/JMuMe MOTUBALMU K 00yUeHHIo;

1[e/IeHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX yOeXIeHH TMUHOCTA Ha OCHOBE
K/TFOUEBBIX [JeHHOCTEeM U NCTOPUUYECKUX TPaUIiii 6a30BOi HAYKU XUMUM;

TOTOBHOCTb U CIOCOOHOCTH OOyUarol[uXcs PYKOBOJCTBOBaTbCS B CBOeM
JesITeNTbHOCTU 1|€HHOCTHO-CMBIC/IOBBIMUA YCTAHOBKaMU, TMPUCYIIUMH LIeJIOCTHOU
CHCTeMe XMMHUeCKOT0 00pa30BaHus;

Ha/IMuKe MpaBOCO3HAHUS SKOTOTMUECKOH KYyJ/IbTYpPhl U CTIOCOOHOCTH CTaBUTh
1[e/T1 U CTPOUTD >KU3HEHHbIEe TIJIaHbI.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHUS IpeaMeTa «XHUMHS» OAOCTUTAlOTCA B
eMHCTBe y4yeOHOM U BOCIIMTATEHLHOW [1eATeTbHOCTH B COOTBETCTBUM C
I'YMaHUCTAUYECKUMH, COLMOKY/IbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
W WJeasiaMd POCCUMCKOTO TPakJaHCKOTO 00IljecTBa, TPUHATHIMU B 0OIIjeCTBe
HOpMaMH ¥  TIpaBWJIaMU  TIOBeJeHUs,  CIOCOOCTBYIOIIMMM  TIpOLjeccam
CaMOIIO3HaHUSl, CaMOpa3BUTUSI W HPABCTBEHHOIO CTAHOBJIEHUS JTMYHOCTHU
00yuaroIuXcsl.

JInyHOCTHBIE pe3y/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHS» OTpaXkaroT
c(hOpMUPOBAHHOCThL OMbITa T103HABATE/JbHOM M MPAKTUUECKOW [1eATeTbHOCTU
00yuaroIuXxcs 1o pear3alyy TIPUHATHIX B 00ITlecTBe 1[eHHOCTel, B TOM UKC/e B
YyacTu:

1) rpakAaHCKOTr0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYarIIMMKUCS CBOMX KOHCTUTYLIMOHHBIX TpaB U 00s13aHHOCTeH,
yBa)KeHUS K 3aKOHY U MIPABOMOPSIIKY;

Npe/iCTaB/JeHUs] O COLMAJbHBIX HOPMax W MpaBWIaX MEX/IAYHOCTHBIX
OTHOLIIEHUM B KOJI/IEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [IesiTeTbHOCTH TIpU CO3/aHUU
yueOHBIX MPOEKTOB, pellleHWH y4yeOHBIX M M0O3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUH
XUMHUECKHUX IKCTIePUMEHTOB;

CIIOCOOHOCTM TIOHWUMAaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPU aHa/In3e pa3/IndHbIX BUJIOB YuebHOM /esaTebHOCTH;

2) IaTPHOTHUYECKOTO BOCIIMTAHMA:

I[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUYECKOMY M HAyuyHOMY Hac/e[[1io
OTeueCTBeHHOHN XMW,

YBa)KeHHsI K TIPOLleCCy TBOpYECTBAa B 00/aCTH TeOpUM M TIPAKTUUECKOTO
NIpUMeHeHHs XMMUH, OCO3HaHUs TOTO, UTO AOCTHP)KEHHsI HayKU eCTb pe3y/ibTaT
JUIATeNbHBIX ~ HAOMOAeHUH, KpOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TIPAKTHKOB;

WHTepeca W II03HaBaTebHBIX MOTHBOB B TOAYYEHHUH U TIOC/IEAYIOIEM
aHa/iM3e UHQOPMAILUU O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHNS;

CrIoCOOHOCTH OLIeHMBAThb CUTYal[lH, CBsA3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHUPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe W TIOCTYIIKA CBOWX TOBApHIIeN C
MO3UIMM HPABCTBEHHBIX M TMPaBOBBIX HOPM M OCO3HAHWE TIOC/Ie[CTBUM 3THX
TIOCTYTIKOB,;

4) popMuUpOBaHUA KY/IHTYPHI 3/[0POBbSI:

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

cobmoienys TipaBui  Ge3oracHoro obpaineHdss C BelljeCTBaMH B OBITYy,
TOBCEeJHeBHOM YKHU3HU U B TPYA0BOM JeATe/IbHOCTH;

MOHWMAaHWs 1[eHHOCTH TIPaBWI WHAWBUJYaJIbHOTO U  KOJUIEKTUBHOTO
6e30macHOr0 MoBe/IeHUsI B CUTYALMsX, YTPOKAIOIIHX 3/J0POBBIO U KU3HU JIIO/Iel;

OCO3HAHUS TIOC/e/ICTBUM W HENPHUATHS BPEJHBIX MPHBLIUEK (yroTpebieHUs
aJIKOT0J15, HAPKOTUKOB, KYPeHHS]);

5) TPYAOBOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B yueOHO-MCC/Ie/IoBaTe/IbCKOU
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAAX
JesITe/IbHOCTY;

YCTAaHOBKM Ha AaKTHUBHOE YyyacThe B pellleHUWM TMpaKTUYecKux 3aziau
coLMa/IbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIKOJIbI);



WHTepeca K MPaKTUUeCKOMY H3ydeHHUI0 rpodeccrii pa3iuyHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HAaHUH 110 XUMUU;

yYBa)KeHUsI K TPYAY, JIOZSIM TPY/ia ¥ pe3ybTaTaM TPYI0BOU [1eATeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBHya/IbHOM TpPaeKTOPUH
obpa3oBanus, Oyayieii mpodeccun W peanu3anii COOCTBEHHBIX >XM3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XMMHUU, UHTEPeCOB U
notpebHOCTel 0011eCTBa;

6) 3K0/10rMYecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 1le/ieco0bpa3HOro OTHOIIeHWs] K TIpUpojie, KaK HCTOUHUKY
CYILI[eCTBOBAHUSI JKU3HU Ha 3eMie;

TIOHUMaHUsI TJI00A/IbHOTO XapakTepa SKOJOTHYeCKUX Tpo0sieM, BIIHSHUS
5KOHOMHYECKHUX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHOM U COL[MaNbHOM Cpefibl;

OCO3HaHUS HeOOXOAWMOCTH WCIIONb30BaHUS [JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PALiMOHAIbHOTO TIPUPO/I0TIOIb30BaHUS;

AaKTUBHOTO HeTpUATUS [IeWCTBUM, TNPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOTHOM Cpefie, YMEeHUs MPOTHO3HMPOBATh HeO/IaroNpUsSTHbIE KOJIOTHYEeCKHe
TI0C/IeICTBUS TIPeATIPUHUMAaeMbIX [IeHCTBHUI U MPeIoTBPAll[aTh UX;

Ha/IMYMsi pa3BUTOTO SKOJIOTMUECKOTO MBIIIJIeHHUS], SKOJIOTMUeCKOi KyabTYpBhl,
OTbITA JlesITe TbHOCTH 9KO0JIOTUUECKOU HaTpaB/IEHHOCTH, yYMeHUSI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTe/TbHOW, KOMMYHUKATHBHOW U COI[HA/IbHOMN
MpaKTHKe, CMOCOOHOCTH W yMEeHHUSI aKTMBHO TIPOTUBOCTOSITH HZE0JIOTHH
xemodobuu;

7) EHHOCTH HAayYHOTr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTU MHPOBO33pEHHs], COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIeCTBEeHHOM MPaKTHUKM;

MOHUMaHUs CreluUKN XUMHUM KakK HayKd, OCO3HaHHs e& pOoIu B
(dopMHpOBaHNMY paI[MOHAIBHOIO HAYYHOI'O MBIIIEHHS, CO3/[IaHUN 11eJIOCTHOTO
npe/icTaB/ieHuss 00 OKpYyyKarolleM MUpe Kak O eJUHCTBe TPUPO/bl U UesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEPHOCTeM U pellleHuH TIpo0sieM CcOXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBUAMM3AI[MM: B €€ TYMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XHOW DO B
CO3laHWM HOBOI 0a3bl MaTepHaIbHOM KYJIbTYPhI, PEIIeHNH I100anbHbIX TIPo0IeM
YCTOWUMBOIO Pa3BUTUS Ue/IOBEYECTBA — ChIPbEBOW, SHEPreTUUeCKOH, MUI[eBOU U
9KO0JIOTMYeCcKOM 06e30MacHOCTH, B Pa3BUTHH Me[IUIIMHbI, 0bOecrieueHur YCI0OBUM
YCITEIITHOTO TPyJa W SKOJOTMUeCKd KOMGMOPTHOM »KHU3HMA KaXKAOro uieHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHMMaHWs CYIL[HOCTA MeTO/|OB
MO03HAHMS, WCIIO/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIO/Ib30BaTh



To/ilyuyaeMble 3HaHUWSA [Ji aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus JiesiaTb 000CHOBaHHBIE 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB ¥ WMEIOIUXCS JaHHBIX C 1[e/IbI0  TOJyueHus
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNTbHO HCII0/Ib30BaTh XUMHWUYECKWe 3HaHWS /s
peliieHusi Ipo6JieM B peasbHBIX KU3HEHHBIX CUTYaLIUsX;

MHTepeca K TT03HAHUIO U UCC/Ie/I0BaTeIbCKON JiesiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephiBHOMY 0Opa30oBaHUIO U
camMoobpa30oBaHUIO, K AaKTMBHOMY IIOJIyUeHHIO HOBBIX 3HAHUUW 110 XWUMWUU B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPEOHOCTSIMUY;

HMHTepeca K 0COOeHHOCTsIM Tpy/a B pa3iuuHbIX chepax mpodeccroHaTbHOU
NesiTeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATHI

MertaripejMeTHbIe pe3y/bTaThl OCBOEHUs yueOHOro Tipeamera «XUMHs» Ha
ypOBHe cpefiHero o0iriero 00pa3oBaHus BK/IFOUAIOT:

3HauMMble A8 (OPMUDOBAaHHS  MHUPOBO33peHHUS  OOyuaroImxcs
MeXIUCLUTIIMHADHBIe (MeXKIIpeJMeTHbIe) oOIjeHayuyHble TOHSTHS, OTPa’karolue
1[eJIOCTHOCTh Hay4YHOM KapTMHbI MHpa U CHelu(pUKy MeTO[0B T103HaHUS,
WCTIO/Tb3YEeMBIX B €CTeCTBEHHBbIX HayKaxX (MaTepusi, BellleCTBO, SHEPrUsl, SIBJIeHUeE,
Tpoliecc, CUCTeMa, Hay4yHbl (PakT, TIPUHLUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/ieloBaHre, HaO/oieHre, U3MepeHue, IKCIIePUMEHT U JIDYTHe);

yYHUBepcabHble yueOHbIe JeHCTBUS (TI03HaBaTe/bHble, KOMMYHHKAaTHUBHbIE,

peryasiTUBHBIE), obecrieunBaroLe (hopMHUpOBaHUe (PyHKLMOHATbHOU
IPaMOTHOCTH U COLIMATbHOM KOMIIETeHLIUH 00yYaroLuXCs;
CTIOCOOHOCTD obOyyJarormxcs WCITI0/Tb30BaTh OCBOEHHbIe

MEXIUCIIUTTMHAPHBIe, MUPOBO33peHUYECKHEe 3HAaHWS U YHUBEPCA/IbHble yueOHbIe
JefiCcTBYS B MO3HaBaTeIbHON 1 COLMA/IbHOM TIPaKTHKe.

MeTtarnpeiMeTHble pe3yabTaTbl OTpaXkalOT OBJaZieHHe YHHBepCaJbHbIMU
y4eOHbBIMH  TIO3HaBaTe/bHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/STUBHBIMU
JIeCTBUSIMU.

OBnajenue YHHMBepPCa/IbHBIMU y4eOHBIMU Mo3HaBaTe/IbHbIMH
NeMCTBUSAMU:

1) 6a3oBbIe JIOTHYECKHE e CTBHS:

CaMOCTOSITe/TbHO  (hOpPMy/IMpPOBaTb W aKTya/JM3WpOBaTh  IPoO/IeMy,
BCECTOPOHHE eé pacCMaTpUBaTh;

ompefie/iATh 1LleJId JesTeNbHOCTH, 3ajilaBasi TapaMeTpbl W KPUTEPUM HUX
JIOCTHYKeHHsI, COOTHOCUTb Pe3y/bTaThl AesiTe/TbHOCTH C TTIOCTaB/IeHHBIMU LIeJ/ISIMU;

WCTI0/Ib30BaTh MPU OCBOEHWM 3HAHWM MPUEMBI JIOTUUECKOT'O MBIIILIEHUS —
BbIZIEJIATh XapaKTepHble TMpH3HAKW TMOHSATUM W yCTaHAB/IMBaTb WX B3aWMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS AJis 00BsICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBAaHWS U KpUTepUd /s KjaacCH(UKaliyd BellecTB W
XUMUYECKUX peakl[ui;

yCTaHaB/UBaTh TPUUYMHHO-C/E[CTBEHHbIE CBS3M MeXJy H3yyaeMbIMU
sSIBJIEHUSIMU;

CTPOUTL JIOTUUECKHe PpacCyKAeHusi (MHAYKTHUBHblE, JeAyKTUBHbIE, TIO
aHaJIOTuM), BbISB/ATb 3aKOHOMEPHOCTHM M TMPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJTMPOBATh BBIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B MPOLIECCe MO3HaHUS, UCI0/Ib3yeMble B XUMUU CUMBOJIMUECKHE
(3HaKOBbIE) MO/Ie/TH, TPeoOpa30BbIBaTh MO/Ie/TbHbIE Mpe/CTaBAeHUs — XUMUUeCKUM
3HaK (CUMBOJI) 2JieMeHTa, xumudeckas Gopmysa, ypaBHeHHE XUMUUECKOU
peakiuy — TIPU pellleHNH yueOHBIX TI03HABaTe/JbHbIX W TIPAKTHUUECKUX 3a/iay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/|CTaB/IeHuUs /il BbIsIB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yUaeMbIX BEIeCTB U XUMUUECKUX PeaKIyi.

2) 0a3oBbBIe UCC/IE0BATEILCKHE IeHCTBHUSA:

BJIaZileTh OCHOBaMH METO/I0B HAayYHOTO IO3HAHWsI BeIleCTB U XUMHUECKUX
peakLuu;

dhopMyMpoBaTh 11e/11 1 3a/laui UCCe/I0BaHusl, UCII0b30BaTh MOCTaBIeHHbIE
W CaMOCTOsITeTbHO C(hOpPMYJ/IMpOBaHHbIe BOIPOCHI B KadeCcTBe WHCTPyMeHTa
TO03HaHWs U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBAEMbIX CY>K/I€HUW;

B/aZIeTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAHUPOBAaHUS U TIPOBe/IeHUs
yUeHHYeCKUX SKCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEHHUSI HaO/MI0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOrHO3MPOBaTh €ro pe3y/bTar, (HOpPMYJIHMPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJ/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaBJ/IATh 000CHOBAHHBIN OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/0BaTe/IbCKOM UM MPOEKTHOMU
JesiTe/IbHOCTH, TIPOSIBJISAITH CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHus] TPAKTUYeCKWX 3ajjay, MPHMEHEHUI0 pa3/MYHbIX
MeTO/IOB TT03HAHUSI.

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4dHO-
TOMyJIsipHasi JiuTepaTypa XWUMHUUeCKOTO COJ/lep>KaHus, CIIpaBOuYHble M0oco0us,
pecypcbl VIHTepHeTa), aHa/M3UpPOBaTh MH(OPMALUIO pa3/UuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;



dbopMyMpoBaTh 3anpoChkl ¥ MIPUMEHSITh Pa3/UuHble MeTO/bl TIPU TOHCKe U
orbope wHbOpMaMKM, HeoOXOoAUMOM [/ BBITOMHEHWS yd4eOHBIX —3ajay
oripe/ie/IeHHOr' O THIIA;

nprobpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHI Y Pa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMaibHYI0  GOpMy  Tpe/CTaB/eHUs
vnHbopMaLuu (cxembl, TpadvKy, AUarpaMMbl, TaOIULIbI, PUCYHKHU U JPYTUE);

WCTIOMb30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcCTBa TIipu pabore c
XUMUYeCKor wuHpopMaluei: TIpUMEHSITb MeXXIipeiMeTHble (du3uueckue U
MaTemMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

WCMO/b30BaTh M Tpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHWE Cpe/iCTBa
HarJIsiiHOCTH.

OBajieHNie yHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeHCTBUAMM:

3aJjaBaTh BOIIPOCHI IO CYIIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le Auajora W/uim
JUCKYCCUM, BbICKa3biBaTh  WjieM, (GOpMy/JMpoBaTb CBOU  TpeAJIOXKeHHs
OTHOCUTEJTbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

BLICTYMATh C Mpe3eHTaljueil pe3y/bTaTOB I[103HABAaTe/JbHOW [lesITe/IbHOCTH,
TM0JIyYeHHBIX CAMOCTOSITe/TbHO UJIM COBMECTHO CO CBePCTHHMKAMM MPU BbIIIOJIHEHUU
XUMHUUECKOT0 3KCIieprMeHTa, TIPaKTUUeCcKoi paboThl M0 MCC/IeJOBaHUIO CBOMCTB
M3yuaeMbIX Bell[eCTB, pean3aluyd yueOHOro rnpoekTa U (OopMyIMpOBaTh BLIBOZbI
M0 pe3yJ/ibTaTaM TIPOBEAEHHBIX WCCAe[JOBAaHUM TyTEM COTrJlaCOBaHUsSI MO3MULUH B
xo/ie 06CcyKaeHus1 1 0OMeHa MHEeHUSIMH.

OBJlaieHHe YHUBepPCa/IbHLIMU Pery/JIaTUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITe/IbHO TIJIAHUPOBAaTb M OCYLLECTBJISATb CBOKO I103HABATE/IbHYIO
JesiTeNIbHOCTb, ONpefie/isis eé 1jeM U 3afiaud, KOHTPOJMpOBaTh U 10 Mepe
He0OXOIMMOCTA KOPPEKTUPOBATh TMpe/jjlaraeMblii  aJlfOPUTM  JIeUCTBUM  TIPH
BBIMIOJTHEHUU y4eOHBbIX M MCC/e[ioBaTeNbCKUX 3a/iau, BbIOMpaTh Haubosee
3¢ dexTUBHbIM CrOCO0 WX pellleHUs C yUETOM TOJyueHUs] HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX PeaklysX;

OCYLLECTB/ISITb CAMOKOHTPOJ/Ib CBOEH [JiesiTe/TbHOCTU Ha OCHOBE CaMoOaHasv3a
Y CAMOOLIEHKH.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

[IpegMeTHble pe3y/sbTaThl OCBOeHUMs1 Kypca «OpraHdueckasi XAMUSI»
OTPa’karoT:

chOpMHUPOBAaHHOCTb  TIpeZiCTaB/eHUM O XHUMHUUECKOM  COCTaBJ/isitollei
eCTeCTBeHHO-HAayUHOM KapTUHbI MWpa, pOJM XUMWUU B T[IO3HAHWUU SIBJIEHUM



npupoAbl, B (OPMUPOBAaHUM MBIIUIEHUSI W KYJIbTYpPbl JIMYHOCTH, €@
($YHKLMOHAIbHON TPaMOTHOCTH, HE0OX0AUMOM /15 pellieHtsl TPaKTUYeCKUX 3aZiau
M 9KOJIOrMueCcKU 0O00CHOBAHHOTO OTHOLIEHUS] K CBOEMY 3/J0POBbIO0 U TPUPOAHOMN
cpege;

B/a/leHMe  CHUCTeMOM  XMMMUUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIO/Ararouie MOHATUS (XMMWUYeCKHWM 3/1eMeHT, aTOM, 3JIeKTPOHHas
000/10UKa aToMa, MOJieKy/ia, BaJleHTHOCTb, 3/1IeKTPOOTPULAaTe/IbHOCTb, XUMHUUeCKasl
CBSI3b, CTPYKTypHas (opmyJsia (pa3BépHyTasi M COKpalléHHas), MO/ib, MOJISIpHas
Macca, MOJISIpHbIi 00BEM, YI/IepOAHbIM cKeneT, (yHKIMOHa/IbHasi TPYIIa,
pajviKas, U30Mepus, U30Mepbl, TOMOJIOTUYECKUM Psifi, TOMOJIOTH, yT/1eBOJOPO/BI,
KUCJIOPOJ, U a30TcojepyKalle COeJVHEeHUs, MOHOMEp, MOJMMep, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeZIMHEHMS); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHHUS
opraHnueckux BewjecTB A. M. ByTnepoBa, 3aKOH COXpaHeHMsI MacChl BeLeCTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUW $3bIK XWMWW; MHPOBO33pEHUYECKHe 3HaHMS,
JieXalle B OCHOBe TOHUMAaHMUSl TIPUUYMHHOCTA M CUCTEMHOCTH XHWMHUUYECKUX
SIBJIEHUW, (DAKTOJIOTUUeCKUe CBeJleHUs1 O CBOMCTBAX, COCTaBe, IIOJIyYeHUH H
6e30macHOM UCMO/Ib30BAHMN Ba)KHEWIIMX OpPraHUYecKUX BelecTB B ObITY U
NIPaKTUUeCKOM JleATe/IbHOCTH Ye/I0BeKa;

c(OPMUPOBAaHHOCTb YMEHUW BBISIBJISAITb XapaKTepHbIE TPU3HAKW MOHATUM,
yCTaHaB/IUBaTb MUX B3aUMOCB$3b, UCII0/b30BaTh COOTBETCTBYIOIUE TMOHATHS TPH
OTKCaHUM COCTaBa, CTPOEHUs Y TIpeBpallieH’id OpraHuueCcKux CoeJMHeHU;

Cc()OpMUPOBAHHOCTb yYMEHUW MCIO/b30BaTh XUMHUYECKYI0 CUMBOJIMKY [J/Is1
COCTaBJIEHUS] MOJIEKYJ/ISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALLEHHOM)
(GopMys1 OpraHMYeCcKMx BelleCTB W ypaBHEHMM XUMHUYECKUX peakLui,
M3roTaB/MBaTh MOJEIN MOJIeKy/l OpPraHUYeCcKWX BeLecTB /sl WIIOCTPALUUd KX
XUMHUUYECKOI'0 M IPOCTPAHCTBEHHOI'O CTPOEHUS;

c()OPMUPOBAHHOCTb YMEHUM yCTaHAB/IMBAaTh MPHUHAJJ/IEXHOCTb H3YUEHHBIX
OpraHMYeCcKuX BeIecTB MO KX COCTaBy U CTPOEHUIO K OIpe/ie/lEHHOMY
K/IacCy/Tpynme coejvHeHui (Yr/7eBOJOpO/bl, KUCIOPOJ, W a30TCOoJeprKaljue
COeJJMHEeHUs], BbICOKOMOJIEKY/ISIpHble COeJMHeHUs), JaBaTb KM Ha3BaHUs II0
cucteMatnueckord HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTb TPUBHA/IbHbIE
Ha3BaHUSl OTJe/IbHbIX OpPraHUYeCKuX BellecTB (3TWIeH, TPOIMWIeH, alLeTH/IeH,
STUJIEHTJIMKOJIb, TJIMLEpUH, (QeHon, ¢opManbaerusi, aleTaableri/, MypaBbUHas
KWCJI0Ta, YKCYCHasl KUCJI0Ta, 0JIEMHOBAsi KUC/I0Ta, CTeapUHOBast KUC/IOTa, [/IF0K03a,
(bpyKTO3a, KpaxmaJl, Lie/I/1t0/103a, TJIULHH);

Cc(OPMUPOBAHHOCTb YMEHUs OIpeJeNaTb BHUAbl XWUMHWUECKOW CBSI3U B
OpraHUYeCcKUX COeIMHeHUsIX (OMHapHbIe U KPaTHBIE);



chOpMUPOBAHHOCTh yMEHUSI TIPUMEHSITb TOJIO)KEHUsSI TEeOpPUU CTPOEHUs
opraHndeckux BeijectB A. M. ByTtnepoBa /st 00bsiCHeHHS 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacCChl BelleCTB;

c(hOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHHe,
du3nueckue U XUMHUYECKHWe CBOMCTBA TUITMYHBIX TMpeJICTaBUTe/el pa3IUuHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TW/eH, MPOIW/EH, aleTU/IeH,
OyragueH-1,3, MetunbyragueH-1,3, 6eH307, MeTaHOJ, 3TAHOJ, STUIEHIIUKOb,
TJIULEpUH, (PeHOJI, alleTa/b/lery/], MypaBbHMHAasi U YKCYCHasi KUCJIOThI, T/IFOKO3a,
KpaxmaJl, 11e/1/1t0/103a, aMUHOYKCYCHasl KUC/I0Ta), WITFOCTPUPOBATh TeHeTUUeCKYH0
CBSI3b MEXJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLMX XUMHUYECKHUX peaKLUid C
HCII0/Ib30BaHNeM CTPYKTYPHBIX (hOpMY.I;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
celppsi  (HeTh, TIPUPOAHBIA Tra3, Vyrojb), CIOCOObI HX IepepabOTKU U
TIpakTUUeCcKoe MprMeHeHHe MPOyKTOB repepaboTKy;

chOpMUPOBAaHHOCTh YMEHUM TIPOBOJUTH BBIUYMCIAEHUS 110 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KO/IMUeCTBa MCXOAHOTO BeIjecTBa WM TPOAYKTa
peakiuM TI0 W3BeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOMAHBIX
Bell[eCTB WM NPOAYKTOB peakium);

chOpMUPOBAaHHOCTh YMEHUM BJaJileTh CUCTEMOW 3HaHWMM 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCTIOIb3yeMbIX B XMMUU MPU W3yUeHUU BeIeCTB U
XUMUUECKUX sSB/IeHUH (HabsroeHre, u3MepeHune, SKCIIepUMEeHT, MO/eTMpOBaHue),
WCII0/Ib30BaTh CUCTEMHbIE XWMUUYECKWe 3HaHWSl [Jig TIPUHATHS pelleHUd B
KOHKDETHBbIX JKHU3HEHHBIX CUTYyal[usX, CBSI3aHHbIX C Bell[eCTBaMU U UX
TIpUMeHeHueM;

cchopMHUPOBAaHHOCTh YMeHUM COOJTI0/IaTh MpaBU/ia M0J/Ib30BaHUS XUMUYECKOU
MOCY/IoM W JlabopaTOpHbIM O00OpYZOBaHHEM, a TaKXKe IpaBWia oOpalreHus C
Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKI[MSMU T10 BBITIOJIHEHUIO /1ab0paTOPHBIX
XUMUYECKHX OIbITOB;

chOpMUPOBAHHOCThL yMEHWM TUIAHUPOBaTh U BBIMIOJIHATb XUMUUYECKUU
9KCIepUMeHT (MpeBpalleHusl OpraHuYeCcKrX BeleCTB MIPU HarpeBaHWH, ToJlyyeHue
3TWIeHa W W3yueHHe ero CBOWCTB, KadyeCTBeHHble peakIMM OpraHUueCcKuX
BeIIeCTB, ZeHaTypalys Oe/lKOB MpH HarpeBaHWH, I[BETHBbIe peakiuu OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHOCTH Tipu obpaiieHnd C
BellleCTBAMU U JiabopaTopHbIM 000pyZOBaHKEM, TMPeJACTaB/sATb pe3y/abTaThbl
XUMHUYECKOTO 3KCrepuMeHTa B (opMe 3amuMcu ypaBHEHMM COOTBETCTBYHOIIMX
peakiiyii ¥ (hOpMy/IMPOBaTh BLIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCTh yMEHUM KDUTHYECKW aHalM3UpOBaTh XUMHUUYECKYIO
MH(pOpMaLMIo, TIO/Jy4yaeMyH) U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
uHpopmaluu, IHTepHeT U Apyrux);



chopMHUPOBAaHHOCTb ~ yMeHWUW  COO/MOaTh  TpaBUa  IKOJIOTHYECKH
1je/iecoo0pa3Horo ToBefleHHsI B OBITY W TPY/AOBOM JeSTeIbHOCTA B LIeJsX
COXpaHEeHMUs] CBOEr0 3/10POBbSl M OKpPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABATh
OMaCHOCTb BO3/IEUCTBUSI HA >KMBbIe OPraHU3Mbl OMNpeJe/EHHbIX OpraHhuYeCKUX
BeII[eCTB, MOHMMasi CMBIC/T TIoKasaress I1/1K, TMosicHATL Ha IpHUMepax CIIOCOOBI
YMEHbIIIeHUs1 Y TIpeJOTBPALlleHUsI WX BPeJHOIO BO3ZJEMCTBUSI Ha OpPraHW3M
YesI0BeKa;

JJisT 00yYaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: YMeHUe
NIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/[aX II03HAHWS BeIeCTB U
XMMUUECKUX SIBJIEHUU;

ST CHAembIX U CAabOBUIANIMX O00yYarol[uXxcs: yMeHHe MCI0Jb30BaTh
pesibe(HO-TOUeUHYI0 cucteMy ob6o3HaueHuit JI. Bpaitisa [A1s 3aricyd XMMHUeCKUX

dbopmy.
11 K/ITACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHHsT Kypca «OOIijas ¥ HeopraHhyeckas
XUMHUS» OTPa’KaroT:

chOpMUPOBAHHOCTL  TpEeACTaBAeHUM: O XUMHUUYECKOW COCTaBJIstOLLen
eCTeCTBeHHO-HAayUHOM KapTMHbl MWpa, POMM XUMWUU B TIO3HAHWU SIBJIEHUU
npupoAbl, B (OPMUPOBAaHWM MBIIUIEHUSI U  KYJbTYpPbl JIAYHOCTH, €€
GbyHKI[MOHATFHOM TPaMOTHOCTH, HeOOXOIUMOM [I71sT pellieHUs PaKTHUeCKUX 3a/jau
M 9KOJIOTUUYeCK 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/[OPOBBIO W TIPUPOJHOM
cpeze;

B/IaJleHhe  CUCTEeMOM  XUMHUeCKMX  3HaHWM, KOTOpash  BKJ/IKOYaeT:
OCHOBOIIO/Iararoiye TOHSATUSI (XUMUUYeCKUil 3/1eMeHT, aToM, W30Tor, S-, p-, d-
3/IeKTPOHHbIE OpOWTaIM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHbIN 00BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATEIbHOCTD, CTeNleHb OKUCJIeHUs, XUMHYeCcKasi CBSI3b
(KoBaJsieHTHasi, MOHHas1, MeTa/lJInuecKasi, BOJJOpPO/iHasi), KpUCTa/yIMuecKasl peléTka,
TUMBl XUMWUYECKUX  peaklud, pacTBOP, 3JIEKTPOJIUTBI, HE3JIEeKTPOJIUTHI,
5JIeKTPOJIMTUYECKass [AUCCOLMALMs, OKHUC/IUTEeNb, BOCCTAaHOBUTENIb, CKOPOCThb
XUMUYECKOM peakld, XUMWYEeCKOe DaBHOBECHE); TEOPUH W 3aKOHbI (Teopusi
3JIeKTPOJIMTUUECKON [uCColMaliuM, Tepuoaudeckuii 3akoH 1. V. MeHpesneeBa,
3aKOH COXPaHEeHUs] MacChbl BeleCTB, 3aKOH COXPaHEeHWs W MpeBpallleHusi SHepPruu
MpU XUMUYECKUX peaklUsX), 3aKOHOMEDHOCTH, CHMBOJIMUECKUH SI3bIK XUMWH,
MHPOBO33pDEHUYECKUE 3HaHWs, JieXalllie B OCHOBe MOHWUMAaHWS TPUYMHHOCTA M
CUCTeMHOCTU XMMUUECKHX SIBJIEHUM, (PAaKTOOrhuecKue CBeJIeHUs] O CBOWCTBAX,
cocTaBe, TI0/lydeHHH U 6e301acHOM MCIIOb30BaHUM BaXKHEUIITUX HEeOPraHWUeCKUX
BeIIeCTB B OBITY W MPaKTUUeCKOU ZiesiTe/IbHOCTU Ue/IOBeKa;



chOpMUPOBAHHOCThL YMEHUW BBISIBJISAITh XapaKTepHble TPU3HAKW TMOHSTUM,
yCTaHaB/IUBaTh WX B3aMMOCBS3b, MCIIO/b30BaTh COOTBETCTBYIOLME MOHSTHUA TPU
OMNMCaHWW HeOPraHWYeCKUX BeIleCTB U UX TpeBpalljeHul;

c(hOpMHPOBaHHOCTb YMEHUM HCMOJIb30BaTb XUMUUECKYH) CHUMBOJIUKY [IJIsI
coctaBieHuss ¢GOpMya  Bell[eCTB U  yYpaBHEHUM XWMUUECKUX  Ppeakiui,
cucteMatndeckyro HoMmeHKNIaTypy (IUPAC) 1 TpuBHa/ibHble Ha3BaHUS OTZAE/IbHBIX
HeOpraHu4ecKUx BellleCcTB (yrapHblM Ta3, YIJIeKUC/IbIM ra3, aMMHaK, raiiéHas
13BeCTb, HeraléHasi U3BeCTh, MUTbeBasi CoZia, MUPUT U IPyTHe);

chOpMUPOBAHHOCTh YMEHUH OTpe/ie/isiTb BaJleHTHOCTb U CTelleHb OKUC/IeHUs
XMMUUECKUX 3JIEMEHTOB B COEJUHEHUSAX Pa3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBs3U (KOBajieHTHasl, UIOHHasi, MeTa/l/TnuecKasi, BOJOPO/Hasi) B COeMHEHUSIX, THII
KPUCTA/JTMYECKOU PeIIETKM KOHKDETHOrO BellleCTBa (aTOMHasi, MOJIEKYJsipHasi,
VIOHHAas1, MeTa/l/TnYecKasi), Xapakrep Ccpe/ibl B BOJHBIX paCTBOpPaX HEOPraHUUeCKUX
CcoeIMHeHUH;

c(hOopMHPOBaHHOCTb yMeHUU yCTaHaBJ/IMBaThb TPUHAJJIEXKHOCTh
HeOpraHuyecKWx BeLeCcTB [0 KX COCTaBy K OINpefe/IéHHOMY KJacCy/Trpymnre
COoeIMHEHWH (MPOCThIe BellecTBa — MeTas/ulbl U HeMeTasl/ibl, OKCHU/Ibl, OCHOBaHUSI,
KUCJIOThI, aM(OTepHbIe TUAPOKCU/IbI, COMH);

c(hOpMHPOBaHHOCTb YMEHUI PACKPbIBaTh CMBIC/ NTEPUOJAYECKOrO 3akoHa /1.
W. MeHpeneeBa U IeMOHCTPUPOBATh €0 CUCTEMATU3HUPYIOIIYI0, 00BSICHUTETbHYHO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

chOpMUPOBAHHOCTbL YMEHWM XapaKTepu30BaThb 3/J€KTPOHHOE CTPOeHHe
aTOMOB XMMHWYECKHUX 3jieMeHTOB 1-4 mnepuosoB Ilepuoanueckor CUCTEMBI
xuMHUueckux syemeHToB [I. V. MeHpgeneeBa, WCMHOJb3ysl TOHSATHA «S-, p-, d-
3JIEKTPOHHBIE opOuTanM», «IHEPreTUUeCKHe YPOBHM», OOBSICHATD
3aKOHOMEPHOCTH HW3MEHEeHUs] CBOUCTB XMMHUUYECKHX 3/IEMEHTOB U UX COeJWHEeHUM
10 TieproZiaM U rpynmnam [leproanueckou cucTeMbl XUMUYeCKUX 31eMeHTOB /1. U.
MeHjeneeBa;

chOpMHPOBAaHHOCThL ~ YMEHHH  XapaKTepH30BaThb  (OIMUCHIBATh)  OOIIMe
XMMHAUECKMe CBOMCTBA HEOPraHWYeCKUX BeL[eCTB PpAa3/IMYHbIX  KJ/acCCoB,
NOATBEPXKAaTh CYI[eCTBOBaHWE TeHeTUUeCKOM CBSI3U Me)K/ly HeOpraHu4eCKUMH
BellleCTBaMH C MOMOI[bI0 YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PeaKIui;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(HULIMPOBaTh XUMUUECKUe peakiuu T0
pa3/IMUHbIM MpU3HaKaM (YUC/y U COCTaBy pearvpyroliux BelecTB, TEIOBOMY
3¢ dekTy peakijuy, U3MEHEHHUIO CTelleHell OKHMC/IeHUsI 371eMeHTOB, 00paTUMOCTH
peaklyy, y4aCTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTL YMEHUW COCTaB/ISITh ypaBHEHHUs Dpeaklyi pa3IUuHbIX
THUIIOB, TIO/THbIe U COKPAIléHHbIe ypaBHeHHsI peakliiii MOHHOTO 0OMeHa, yUuThIBast
yCJI0BUS, IPU KOTOPBIX 3TH PeakLUU UAYT 10 KOHLA;



c()OpMUPOBAHHOCTb YMEHMI MPOBOJUTb peakLUW, IOJATBep)KJarolue
KaueCTBEHHbI COCTaB pa3/MUYHbIX HEOpraHW4yeCcKuX BeLeCTB, pacro3HaBaTh
OTBITHBIM MYTEM HOHBI, PUCYTCTBYIOIIME B BOAHBIX PAaCTBOpPaxX HEOPraHUYEeCKUX
BeIeCTB;

c()OpMUPOBAHHOCTb yYMEHUW PpacKpbIBaTb CYL[HOCTb  OKHC/IUTEIbHO-
BOCCTaHOBUTE/IbHBIX Peaklidi MoCpe/iCTBOM COCTaBJIeHUs 3/1eKTPOHHOro OanaHca
3TUX peakLyu;

c(OpMUPOBAHHOCTb YMeHUM 0OBSICHITD 3aBUCUMOCTb CKOPOCTH XUMHUUECKOU
peakL1u OT pa3/IMyHbIX (PAKTOPOB; XapaKTep CMeLleHUs] XUMUYeCKOr0 paBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zeuncTsus (npuHumn Jle IlaTense);

cOpMUPOBAaHHOCTb YMEHUIN XapaKTepu3oBaTb XWMHUYeCKue TIpPOLeCChl,
Jie)Kallje B OCHOBE TMPOMBILIJIEHHOTO TOJIyueHusl CePHOM KUC/IOThl, aMMHUaka, a
Takke C(HOPMUPOBAHHOCTH TIpe/CTaB/eHu 00 OOIMX Hay4yHbIX TPUHLUMAX U
5KO0JIOTMUeCcKUX MpobieMax XMMUUeCcKOro Mpor3BO/ICTBa;

c(OpMUPOBAHHOCTb YMEHUM TMPOBO/JUTh BBIUMC/IEHUS C HCIO0Jb30BaHUEM
TIOHSATHUST «MacCoBasi [10Jisl BellleCTBa B PAcTBOpPe», 00BEMHBIX OTHOIIEHUN Ta30B
NPy XUMHUYEeCKUX peakLMsiX, MacChl BelllecTBa WM 00bEMa ra3oB 0 U3BECTHOMY
KOJINYeCTBY BellleCTBa, Macce Wi 0O0BEMY OJHOTO M3 yuyaCTBYIOLIUX B peakLUu
BeIleCcTB, TeryioBoro 3¢@dekra peaklid Ha OCHOBe 3aKOHOB COXpPaHEHUsI MacChl
BeIL|eCTB, MpeBpalleHuUsI U COXPaHeHUs SHePruy;

c(OpMUPOBAHHOCTb YMeHU COO/I0aTh MpaBUJIa MOIb30BaHUSI XUMUUECKOU
TOCY/IOM W JlabopaTOpHbIM O00OpPYZOBaHHEM, a TakKXKe IpaBWia oOpalreHus C
BeleCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1abopaTOPHBIX
XUMHUUECKUX OIIbITOB;

c()OpMUPOBAHHOCTb YMEHUM I[JIAHUPOBaTb U BBIMOJHATE XUMHYECKUH
5KCIIepPUMEHT (pas/io’keHre MepoKCHja BOJOpPOJa B MPUCYTCTBUM KaTaau3aTopa,
orpejesieHUe CpeAbl pacTBOPOB BEIeCTB C TMOMOLIbID YHHBEPCATbHOIO
VHAWKATOpa, B/IWsSHUE Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHUUECKOW peaklivu,
peakLMd MOHHOTO OOMeHa, KaueCTBeHHbIe peakluM Ha Cy/bdaT-, KapboHaT- U
XJIOPUJ-aHUOHBI, HA KaTMOH aMMOHMS, pelleHHe 3KCIIepUMEHTA/IbHBIX 3a7ay I10
TeMaM «MeTannbl» U «HemeTannbl») B COOTBETCTBUU C TpaBW/JaMU TeXHUKHU
6e3omacHOCTU TIpK OOpallleHuH C BelljeCcTBaMU U j1abopaTOpHbIM 000py10BaHKEM,
Npe/iCTaB/ATh pe3y/bTaTbl XUMHUUECKOTO 3KCIIepuMeHTa B (OpMe 3amucu
yPaBHEHHM COOTBETCTBYIOLMX peakUUi M (POPMy/IMpPOBaTh BBIBOJBI Ha OCHOBE
3TUX pe3y/bTaToB;

Cc(OpMUPOBAHHOCTb YMEHWII KPUTUUYECKH aHa/JM3UpPOBaThb XHWMHUUECKYHO
vHpOpMaLMIO, TI0JyuyaeMyH) U3 pa3HbIX HCTOUHMKOB (CpeicTBa MacCOBOU
KOMMYHUKaLUH, VIHTepHeT 1 Ipyrux);



chopMHUPOBAaHHOCTb ~ yMeHWUW  COO/MOaTh  TpaBUa  IKOJIOTHYECKH
1je/iecoo0pa3Horo ToBefleHHsI B OBITY W TPY/AOBOM JeSTeIbHOCTA B LIeJsX
COXpaHEeHMUs] CBOEr0 3/10POBbSl M OKpPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABATh
OMaCHOCThb BO3/IeMCTBUS Ha >KUBbIE OPraHU3MBbI OIpe/ie/IEHHbIX BellleCTB, TTIOHUMast
cMmbIc/T Tokasaresnisi T1[IK, MOSCHATR Ha IIpUMEpax CIOCOObI YMEHBIIEHUS H
TpeJiOTBPAILleHUs] UX BPeJHOTO BO3JEUCTBUS HAa OPraHM3M YesIOBeKa;

A7s1 00yJaroIuMxcss ¢ orpaHUYeHHBIMU BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHHe
NIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX IT03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

JJIsT  CJIeTbIX U CJIa0OBUAAIIMX OO0yuaroluxcs: YMeHHe HCII0/Ib30BaTh
pe/ibe(pHO-TOUEUHYI0 CUCTeMy 00o3HaueHM JI. Bpaiiis /s 3amucy XUMHUYeCKHUX

dbopmy.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
KomuecTBo yacoB JJIEKTPOHHbIe
HaumveHoBaHMe pa3/je/ioB U TeM (udposBbie)
Ne n/nn Konrponbnsie | IIpakTHueckue
NporpamMmMsbI Bcero oOpa3oBare/IbHbIE
paboThI padoThI
pecypchl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[TpegmeT oprannyeckou xumuu. Teopus
1.1 CTPOEHMs OPraHuYeCcKuX CoeJUHeHUN A. 3
M. bytneposa
Nroro nio pazgeny 3
Pa3pen 2. YrieBoaopobl
2.1 [IpenenbHble Yr1eBO4OPObl — aTKaHbI 2
29 HenpesienbHble yrieBoZ0pobl: aJKeHsl, 6 1
' aJIKaIueHbl, aTIKUHBI
2.3 ApomaTtnyeckue yrjieBoZopo/bl 2
24 [IpupojHbIe HICTOYHUKHU YI/IeBOJOPOZOB U 3 1
' uX repepaboTka
Wtoro no pa3zpeny 13
Pa3pen 3. Kuciopojcosepikaiye opranuyeckue coejMHeHHs
3.1 Crinptsl. deHon 3
3.9 Anbneruapl. KapOoHOBBIE KMC/IOTHI. 7 1
’ CrioxHbIe 3(DHUPBI
3.3 YrneBoawl 3 2




WTtoro no pasgeny

13

Pa3pen 4. A3oTcopepikaijue opraHnyeckue coeJuHeHUus

4.1 AmuHbI. AMUHOKHKCJIOTBI. benku 3
Wtoro no paspeny 3
Paspen 5. BeicokoMoJ1eKy/IsipHbIe COeJUHeHM S

5.1 ITnactmaccel. Kayuyku. BosokHa 2
Wroro nio pasgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 K/TACC

Ko/muecTBo yacoB JJIEKTPOHHBIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KontponbHsble | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbBI XUMHH
CtpoeHue aToMoB. [TeproiruecKuii 3aKOH
1.1 u [lepuoanueckas cuctema XMUMUUECKUX 3
sneMmeHTOB [I. 1. Menpeneesa
1o CrpoeHue BeljecTBa. MHoroob6pasue 4
' BeLIeCTB
1.3 XUMHyeckKue peakruu 6 1 1
Wroro no paspeny 13
Pa3pen 2. Heoprannueckass XuMus
2.1 Mertasnbl 1
2.2 Hemertasnbl 1 1
53 CBs13p HEOpraHWYeCKUX ¥ OpPraHuuecKrux )
' BEII[eCTB
Wroro no paspeny 17
Pa3zpen 3. XuiMua U XXU3Hb
3.1 XUMUS U )KU3Hb 4
Nroro nio pa3geny 4
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KonuuecTBo uacos J/IeKTPOHHbIEe
No Aara nudpoBbie
o Tema ypoka Beero KonTposbubie | IlpakTnueckue | H3yUYeHH 06pasoBaTeLHbIE
padoThI padoThI A pecypen1
1 [IpeameT opraHuueCcKou XUMUH, eé 1
BO3HUKHOBEHUe, Pa3BUTHeE U 3HaUeHUe
Teopusi cTpoeHUsI OpraHu4YeCcKUX
2 coesuHenuu A. M. Bytneposa, eé 1
OCHOBHBI€ T0JI0XKEeHUs
[IpencraBneHue 0 KiaccudUKaLUu
3 opraHvuecKkux BellectB. HomeHkaTypa 1
(cucremaTnyeckasi) U TpUBUAJIbHbIE
Ha3BaHUS OPraHUYeCcKUX BelecTB
4 AnKaHbBI: COCTaB U CTPOEHNe, 1
TOMOJIOTUYECKUH P
c MeTaH ¥ 3TaH — NpoCTeuIe 1
TIpe/iCTaBUTE/IN alKaHOB
6 AJKeHBbI: COCTaB U CTPOEHUEe, CBOMCTBA 1
7 OTuU/IeH Y TIPOMNUIeH — TpoCTeiiive 1
Tpe/iCTaBUTe/ N aTKeHOB
3 [Tpaktryeckast pabora Ne 1. «ITonyueHue 1 1
3TU/IeHa U U3yueHue ero CBONCTB»
Ankaguvensl. byragven-1,3 u
9 MeTunoOytaguen-1,3. ITomyueHue 1
CUHTETUUECKOT0 KayuyKa U pe3vHbI




AJIKMHBI: COCTaB ¥ 0COOEHHOCTH CTDO€EHUH,

10 TOMOJIOTUYEeCKUN psif]. ALleTHUIeH —
TIPOCTeNIINI TIpeiCTaBUTe/ b aJIKUHOB

1 BbIunicieHust o0 ypaBHEHUIO0 XUMUUeCKOM
peakiuu

1 Apenbl: 6eH3071 U TO/Tyos1. TOKCUYHOCTh
apeHoB

13 ['eHeTHYecKasi CBsI3b yT/IEBO/IOPO/IOB,
TIPUHA/IIEXKAIUX K Pa3/IMUHbIM KjlaccaM
[Tpupo/iHbIe NUCTOUHKKHU YTJIEBOIOPO/OB:

14 TIPUPO/IHBIN ra3 U MOMyTHbIE HePTSIHbIe
rasbl, He)Th ¥ MPOAYKTHI € rmepepaboTKu
[Tpupo/iHbIe NCTOUHKKHU YTJIEBOOPO/OB:

15 TIPUPO/HBIN ra3 U MonyTHbIe HePTSIHbIE
rasbl, He()Th U TIPOAYKTHI e€ repepaboTku

16 KontposnbHast paboTa 1o paszeny
«YTneBo0pOAbI»

17 [IpenenbHbIe OJHOATOMHbBIE CTTUPTHI:
MeTaHOJI U 3TaHoJ1. BogopoaHast cBsi3b

18 MHoroaTomMHble CIIUPTHI: STUIEHTIMKOJIb U
[/IMLIePUH

19 deHOM: CTpOeHKe MOJIEKYIbI, (PU3nUecKue
Y XUMUUeCKHe CBOWMCTBA, TPUMeHeH e

20 Anbperuppl: hopManbaerus u
aleTanabjaerus. AleToH

71 O/IHOOCHOBHKIe TIpe/ie/TbHbie KapOOHOBBIE

KHCJ/IOTBI: MyPaBbMHAA U YKCYCHasd




22

[TpakTrueckast pabora Ne 2. «CBoicTBa
pacTBopa YKCYCHOW KUCIOThI»

23

CTeapI/IHOBaH N O0J/IeMHOBAA KHUCJ/IOThI, KdK
npeacTaBUTE/IM BBICIINX Kap6OHOBBIX
KHUCJ/IOT

24

Mbl/1a KaK COJTH BBICIIIUX KapOOHOBBIX
KHMCJIOT, X MOIoLLlee [1eHCTBHe

25

CnoxxHble 3¢UpbI KaK POU3BO/IHbIE
KapOOHOBBIX KHC/IOT. ['MAPOIN3 CIIOXKHBIX

3¢upoB

26

JKvipbl: ruipon3, MpUMeHeHue,
Ovonoruueckast pojib >KUPOB

27

YrneBofpl: cOCTaB, KaaccudUKarusl.
BakHeliime nipeicTaBUTe/U: TTFOKO3a,
(dbpykKTO3a, caxapo3a

28

Kpaxmar 1 1ie/iroi03a Kak pupo/JHbIe
TIOJTUMEpbI

29

KonTponbHas pabora 1o paszeny
«Kucnopopcozepxxallje opraHuueckre
coeHeHUs»/ Bcepoccuiickast
npoBepoyYHasi pabora

30

OO6rmasi XapakKTeprCTHKa a30TCO/eprKallix
OpraHUYeCcKUX COeIMHeHnH /
Bcepoccwuiickasi mpoBepouHast paboTa

31

AMUHEBI: METUIaMUH U aHWUJIMH

32

AMMHOKHUCIOTHI Kak am¢oTepHbIe
opraHuyecKue CoeZIMHEHUS, UX
Oburonornueckoe 3HaueHue. [lenTu e,




benku Kak MpUpo/iHbIe
BBICOKOMOJIEKY/ISIDHbIE COe/ITHEeHMUSI

OcCHOBHBI€ TIOHSTUSI XUMUH

33 BbICOKOMOJIEKY/ISIPHBIX COe/IMHEeHUI L
OcCHOBHBIE MeTOZIbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COeIMHEeHNH. 1
[TnacTmaccel, Kay4yKy, BOJIOKHa
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KoysmmuecTBO uacos

Bcero

KonTposibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUYeHHU
A

JJ/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/ibHbIE

pecypchbl

XYWMUUeCKUM 3/1eMeHT. ATOM. D/IeKTPOHHAast
KOH(UTypaius aToMOB

[Tepuoanueckuit 3akoH U [lepuoanueckas
cucTeMa XUMU4ecKux seMeHToB /1. 1.
MeHnpeneeBa, UX CBSI3b C COBPEMEHHOU
Teopueu CTPOeHUs1 aTOMOB

3aKOHOMEepPHOCTH U3MeHeHUs CBOMCTB
XUMHUYECKUX 3/IEMEHTOB U UX COeJJMHEHUM I10
rpynnam U rnepuojam. 3HaueHue
NePUOANUYECKOr0 3aKOHA U CUCTEMBI
XUMUUeCKUx seMeHToB [I.V1. MeHzeneeBa B
pasBUTUM HAYKU

CTtpoeHue BelllecTBa. XuMHUUecKasl CBsi3b, eé
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJ/IeHTHOM CBsI3U. BomopoiHast CBsi3b

BaseHTHOCTb. D1eKTPOOTPULIATETbHOCTD.
Crenenb okucyieHusi. Beiiectsa
MOJIEKY/ISIPHOTO U HEMOJIEKYJ/ISIPHOTO
CTPOeHUs

[ToHsTHE O AUCTIEPCHBIX CHCTeMaX.
VcTuHHBIE U KOJIJIOW/HBIE PACTBODHI.
MaccoBasi [10/1s1 Bell|eCTBa B PacTBOpe




Knaccudukarusi 1 HoMeHKIaTypa
HeopraHMuecKux coefiMHeHu. ['eHeTUUeCKast
CBSI3b HEOPraHUUYeCKUX BeIleCTB, Pa3/InYHbIX
K/IaCCOB

Krnaccudukaiysa XuMruueCcKUx peakiiiii B
HEOpPraHUUYeCKOM U OpraHuveCcKod XUMUHU.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHUsl U MpeBpallleHursl SHePruu Mpu
XUMUYECKUX peaKLUsiX

CkopocTb peakiiyi. OOpaTUMbIe peaKIHH.
XUMHYeCKOe paBHOBeCHe

10

[MTpakTrueckas pabota Ne 1. «BrusiHue
pa3/IMUHBIX (PaKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLun»

11

OJIeKTpoJIMTUYecKas aucconuanus. [lonsatue
0 BoZlopoHOM Iokasarese (pH) pactsopa.
Peakiuu HOHHOTO 0O6MeHa. ['maposn3
OpraHMYeCcKUX U HeopraHu4eCcKux BelecTB

12

OKHCUTE/TEHO-BOCCTaHOBUTE TbHbIE
peakiyu. [Tonsarue 06 anekTponrse
pacriaBoB ¥ PaCTBOPOB COJIeit

13

KonTtposnbHast paboTa 1o paszeny
«TeopeTrueckre 0CHOBbI XUMUM»

14

MeTasinbl, UX TI0/I0XKeHHe B [Tepuoanueckoi
CUCTeMe XMMHUUeCKUX 3jemeHToB 1. U.
MeH/jesieeBa U 0COOEHHOCTH CTPOEHHUS
aTomoB. O011He Gu3ryecKre CBONWCTBA
MeTaJlJIoB




15

CninaBbl MeTasl/IOB. BHGKTPOXI/IMI/I‘-IQCKI/IFI pan
HaHpH)KEHI/Iﬁ MeTaJ/IJIOB

16

XUMHUYEeCKHe CBOMCTBA BAXKHEMIIINX
MeTa/yIOB (HaTpui, Ka/ui, KalbL|ii, MarHUi,
aIOMUHUN) U UX COeJMHEHUI

17

XrMUUeCKre CBOMCTBA XpOMa, MeIU U UX
coeZIMHEeHUM

18

XuMuyeckue CBOMCTBA IJUHKA, JKese3a U UX
CcoeZIMHEeHUM

19

[TpakTrueckast pabota Ne 2. "PerreHue
9KCTIepUMeHTaTbHBIX 3a/iay 110 TeMe
«Metamib»"

20

Hewmertasbl, UX 1010KeHNe B
[Teproanueckoi cucTeMe XUMUUECKHUX
anmeMmenToB . . MeHpeneeBa u
0Cc00eHHOCTH CTPOeHHUsI aTOMOB

21

du3nueckue CBOICTBa HEMeTallIoB.
Annotporusi HeMeTaslIoB (Ha pumepe
KHUCJI0pO/ia, cepsbl, hocdopa U yriieposa)

22

XHMUUeCKre CBOMCTBA T'aJIoreHOB, Cephbl U UX
coeZIMHEeHUM

23

XuMuyeckue CBOMCTBa a30Ta, hocdopa u ux
coeZIMHEeHUM

24

XuMuyeckue CBOMCTBA yriepo/ia, KpeMHUs U
HX COeMHEeHUM

25

[TpyMeHeHNe Ba)KHEMIIIMX HEMETA/VIOB U X
coeIMHEeHUI

26

O06o006111eHre ¥ cCTeMaTH3alysl 3HaHUH T10




TeMe «HemMmeTtanel». BerunrciieHus 1o
ypaBHEHUsIM XUMHUUYECKUX peaklui 1
TEePMOXUMUYECKHEe PACUYETHI

[Mpaktryeckast pabora Ne 3. «Perienue

27 9KCIIepUMeHTa/IbHBIX 3a/iau 110 TeMe 1
"Hemerasnibr"»

)8 KoHntposnbHast paboTa 1o TeMam «MeTasib» {
u «Hemetasib»

79 Heopranuueckue 1 opraHu4eckye KUc/I0Thl. 1
Heopranuueckue 1 opraHnyeckre 0OCHOBAaHHS
AmoTepHble HeopraHuJeckye 1

30 opraHuueckue coeiiHeHUs1. I'eHeTHUeckas 1
CBSI3b HEOPraHWYeCKUX U OpraHn4yecKux
BellleCTB
Posnb xrMum B obecrieueHUH K0I0TMUecKoH,

31 SHEepreTUUeCKOM M MUIIIeBOM 6€301acHOCTH, 1
pa3BUTHUU MeJULIVHBI
[MpeacraBnenust 06 061X HAYYHBIX

32 NIPUHLMIIAX [IPOMBILLIEHHOTO TIO/TyYeHHsI 1
Ba)KHEMIIINX BelleCTB

33 UYesioBeK B MUpe BelleCcTB U MaTepUaioB 1

34 XUMU U 37,0pOBbE YesloBeKa 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

10 K/TACC

Kop
IIpoBepsAeMoOro
pe3y/bTaTa

IIpoBepsieMble MpeMeTHbIe Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

1

TeopeTnueckrie OCHOBbI OPraHUYeCKOW XUMHUU

1.1

CchopMUpPOBaHHOCTh TpeACTaB/IeHUN 0 XUMHUUeCKON COCTaBJIstoLei
€CTeCTBeHHOHAyUHOM KapTHHBI MWpa, pOJIM XWUMHM B TI03HAaHUU
sIB/IeHU TpUpoJbl, B (OPMUPOBAHUU MBIILJIEHUST U KYJIbTYPBI
JTMYHOCTH, €& (YHKLUMOHAMBHON TI'PaMOTHOCTH, HeOOXOJUMOU /st
pelleHsT TMPAKTUUeCKUX 3a/ad M JKOJOTHMUeCKH 000CHOBAHHOTO

OTHOIIIEHHS K CBOEMY 37I0POBbIO U IIPUPOAHOU Cpejie

1.2

Bnasenue cucremMol XUMHWUYECKMX 3HaHUM, KOTOpas BKI/IIOUaerT:
OCHOBOIIO/1AraroLue TIOHATUSA (Monekya, BaJIEHTHOCTb,
3JIEKTPOOTPULIATE/IbHOCTD, CTeleHb OKWUC/IeHUS, XUMHUUecCKas CBs3b,
MOJIb, MOJIIDHasi Macca, MOJISIpPHbIi O0O0BEM, YI/IepOAHBIN CKeJleT,
(GyHKUMOHaNMbHAs ~ Tpymnma,  pajuKan,  W30Mepusi,  U30Mepbl,
rOMOJIOTUUECKUM D5, TOMOJIOTH, YIJIEBOJOPOJbl, KHUCIOPOA- U
a30TCo/ieprKalljie CoefMHeHUs], OMONOrMuYecKH AaKTHBHbIE BelecTBa
(yrneBofibl, >Kuphbl, Oenku), MOHOMED, TOJMMep, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJ/ISIDHbIE COe/IMHEHUs); TeOpMM U 3aKOHBI (Teopus
XUMHUUYECKOIO CTPOeHMsl OpraHudeckux Beilects A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKMM $3bIK XUMHH, (DaKTOJIOrHuecKue
CBeJleHMsT O CBOMCTBaX, COCTaBe, TIO/NydyeHMH U 6e30macHOM
UCTO/b30BaHUM Ba)KHEWIIMX HeOpraHWYeCKUX W  OpraHuuYecKux

BEILEeCTB B 6bITy 4 HpaKTI/IIJECKOI‘/JI AedaTe/IbHOCTH Ye/I0OBEKA

1.3

CchopMUpPOBaHHOCTb yMEHHUH BbIB/ISATH XapaKTepHble IPH3HAKU
MOHATUM,  yCTaHaBIMBaTb WX  B3aUMOCBSA3b,  HCII0/Ib30BaTh
COOTBETCTBYIOIIIE€ IIOHATHUS I[P OIMCAHWM COCTaBa, CTPOEHHUs U

TipeBpallleHUi OpraHuuecKux coeuHeHun

1.4

c(hOpMHUPOBAHHOCTL YMEHUM UCII0/b30BaTh XUMUUYECKYH0 CHUMBOJIUKY
IUII  COCTaBJIEHWS] MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEépHYTOMH,
COKpallléHHOW) ¢OopMy/a OpraHMuecKuxX BeleCcTB U ypaBHeHUM
XUMHUUECKUX Peakiivii, U3roTaB/IUBaTh MOZe/IM MOJIeKY/T OPraHuyecKuX

BellleCTB Jid WIHOCTpALUKWHW HMX XHUMHYECKOro W IIPOCTPAHCTBEHHOI'O




CTpOEeHHA

1.5

CchopMUpPOBaHHOCT, ~ yMEHWM  yCTaHaB/MBaTh  MPUHAJIEKHOCTh
M3yUeHHBIX OpraHMUYeCcKHX BeIeCTB 10 WX COCTaBy U CTPOEHUI0 K
orpefieléHHOMY Kjaccy (Tpyrme) coefvHeHUN (yr/7ieBOZODPOABI,
KUC/IOPOZ, U a30TCOZepiKallfe COeMHEHUs], BBICOKOMOJIEKYJISIPHbIE
CcoelVHeHUs), JlaBaTb WM  Ha3BaHUSA TI0  CUCTeMaTUUecKou
HoMmeHkiatype (IUPAC)

1.5

CchopMUpPOBaHHOCTb YMEHUS OTpefie/isiTh BUbl XMMUUECKON CBSI3H B

OpraHn4YeCckKux CoeJUHEHUAX (O,Z[I/IHaprIe nu KpaTHBIE‘)

1.6

CchopMUpPOBAaHHOCTb ~ YMEHUSI TPUMEHSTb: TOJIOKEHUS  TeOpUU
CTpOeHHsi opraHuueckux BeirjectB A.M. ByTtnepoBa jyisi 06bsicHeHust
3aBUCHMOCTH CBOWCTB BeIlleCTB OT MX COCTaBa M CTPOEHMS; 3aKOH

COXpaHeHHUsI MacChl BeleCTB

YFHEBO,E[OPO,ZLBI . KHCJ’IOPO,Z[CO,Z[G[))K&IU_U/IG n d30TcoJep Kaliue

OpraHn4veckKre CoearHeHHsd. BI)ICOKOMOJIEKYJ'IHPHLIE coeJMHeHHs

2.1

CchopMHpOBaHHOCTb YMEHUM TPUBOJUTHL TpPHBUAIbHbIE Ha3BaHUs
OTJe/IbHBIX OpPraHWYecKUX BellecTB (3TWIeH, TPOMW/eH, alleTH/eH,
STU/IEHTJIUKO/b, TWLepuH, (eHon, Gopmanbiern[, aieTanbAerus,
MypaBbHHasi KHWC/IOTa, YKCyCHas KHMCJIOTa, OJIEMHOBas KHCJIOTA,
CTeapyHOBasi KHUCJIOTa, [JIIOKO3a, (PpyKTo3a, Kpaxmas, Lie//I0i03a,

TJIULIVH)

2.2

ChopMHpPOBAaHHOCTb YMEHHWH XapaKTepu30BaTh COCTaB, CTPOEHHE,
¢busnueckre W XUMHUECKWe CBOWMCTBA THITMYHBIX TIPe/ICTaBUTE/IEH
Pa3/IMUHbIX K/IAaCCOB OPraHUYeCKHUX BeIecTB (MeTaH, 3TaH, STHJIEH,
MIPOTW/IEH, arleTuseH, OyTtazueH-1,3, MeTwnOyrtaaueH-1,3, GeH3od,
METaHOJI, 3TAaHOJI, STHUJIEHIJIUKO/Ib, TJIMLIEPUH, (heHOsI, arleTanberus,
MypaBbMHas M YKCyCHasi KHCJIOTBI, TJIFOKO3a, KpaxMaJl, IIeJI/TH0JI03a,

aMUHOYKCYCHasi KUC/I0Ta)

2.3

CdopMHUPOBaHHOCTh yMeHUSI WIIHOCTPUPOBATh TeHETUUeCKYH CBS3b
MeXAy  TUMUYHBIMM  TIPEJCTAaBUTE/NSIMA  pa3/MUHbIX  KJIacCOB
OpraHUueCcKHX BeIleCTB YPaBHEHUSIMU COOTBETCTBYIOLMX XMMHUUECKUX

peakLyii C UCIO0/b30BaHWeM CTPYKTYPHBIX (hopMyi

2.4

CdopmrpoBaHHOCTh yMeHUst XapaKTepu30BaTh VICTOYHUKHU
yTJIEBOIOPOAHOTO ChIpbs (He(Th, IPUPOIHBIN ra3, yrob), CIOCOObI UX

riepepabOTKU U MPAKTUUECKOe TIPIMeHeHHe TTPOYKTOB 1epepaboTKy

XUMUA U )KU3Hb. PacuéThl

3.1

CcdhopMUPOBAaHHOCTb YMEHHUM B/IaJieTh CUCTeMOM 3HaHWUM 00 OCHOBHBIX




MeTO/laX HayuHOTrO [03HaHUs, UCI0/Ib3yeMbIX B XUMUW NIPU U3yUYeHHUH
BEIIeCTB U XUMHUUECKUX SBJIeHWM (HaO/oJeHWe, W3MepeHue,
5KCIepPUMEHT, MO/leTUPOBaHUe), WICTI0JIb30BaTh CUCTEMHbIe
XUMHYEeCKWe 3HaHWs JJid TIDUHSATUSL pelleHud B KOHKDPEeTHBIX

JKN3HEHHBIX CUTyallUAX, CBA3dHHBIX C BEIIECTBAMU U UX ITPUMEHEHHNEM

3.2

CcdopMUpPOBaHHOCTb yMeHHI COOJIOAATh TIpaBW/Ia  T0JIb30BaHUS
XUMUYECKOW TMOCYyZod M 1abopaTOpHbIM 00OPY/ZIOBaHUEM, a TaKXkKe
npaBr/a oOpallieHus C BelljeCTBaMU B COOTBETCTBUM C WHCTPYKLIUSAMU

I10 BBIINTOJITHEHHUIO JIa60paTOprIX XHUMHUYeCKHUX OIIbITOB

3.3

CdopMHPOBaHHOCTb YMEHHI TIAHUPOBATh U BBITIOHATh XUMUYECKHUH
SKCIIepUMeHT (TIpeBpalljeH s OpraHMYeCKUX BelleCTB MPU HarpeBaHUH,
TOJTyYeHHe 3THIeHa W U3y4YeHHe ero CBOMCTB, KaUeCTBEHHbIE PeaKLiu
OpraHWuYecKUX BeIeCTB, JeHaTypauus Oe/lKOB TIpM HarpeBaHUH,
[[BETHbIE DeakiMu OenKOB) B COOTBETCTBHU C TIPAaBW/IAMH TEeXHUKU
Oe3omacHOCTM TIpu OOpalljeHuH C BeleCTBaMHU M J1abOpaTOPHBIM
obopyjoBaHKEM; TIPe/ICTaB/ISATh pe3yJ/bTaThl XUMHUECKOTO
JKCrepyMeHTa B ()OpMe 3arucy YpaBHEHWM COOTBETCTBYIOIIUX

peakiuii U (PopMyIMpPOBaTh BbIBO/JbI HA OCHOBE 3THUX pe3y/IbTaTOB

3.4

CchopMUpOBaHHOCTb YMEHUM TIPOBOUTE BHIUMC/IEHUS 110 XUMUUECKHUM
ypaBHeHUsIM (Macchbl, 00bEMa, KOJMUYeCTBA MCXOJHOTO BeIeCcTBa WU
MIPOAIYKTa peakiiy 10 W3BeCTHLIM Macce, 00bEMY, KOTUUECTBY OZJHOT'O

13 UCXO/JHBIX BeIlleCTB W/ MPOJYKTOB peaKi{in)

3.5

CdopMHpOBaHHOCTh yMeHul KPUTHUYECKU aHaM3UpOBaTh
XUMHUUECKYI0 HWH(OpMaIUio, T0/lyuaeMyl0 U3 pa3HbIX KCTOUHHUKOB

(cpenctBa MaccoBoii nH(MOpMaLWy, ceTb VIHTepHeT U Apyrre)

3.6

CcdopMUpPOBaHHOCTb yMeHHUM coOMoaTh TpaBUia SKOJIOTHUECKH
1jesieco00pa3sHOro TIOBe/leHUss B OBITY M TPYAOBOW [eATeTbHOCTH B
L[e/IIX COXpaHeHWsI CBOero 3/I0POBbSi M OKpY»Karolllell MpUpOAHON
Cpefibl, OCO3HABaTh OMACHOCTh BO3/IEMCTBUS Ha >KUBbIE OPraHU3MbI
orpe/le/IEHHBIX OPraHWYeCKUX BeIeCTB, MOHMMasi CMBIC/T TTOKa3aTesist
MK (mpemenbHO AOMYCTUMOW — KOHIIEHTpAlUM), TIOSICHATH Ha
TIpUMepax CIOCOObl YMEHBIIIEHUS] W TIPeJOTBPAIeHHs] UX BPEIHOTO

BO3A€I>'ICTBI/IH Ha OpraHuv3M 4eJjioOBeKd

11 KITACC

Kop

IIpoBepsieMble IpeAMeTHBIE pe3y/IbTaThbl 0CBOEHNsI OCHOBHOU




MpOBepseMOro
pe3y/jbTaTa

oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/JHero 001Iero 00pa3oBaHusi

1

TEOPETI/ILIECKI/IE OCHOBBI XUMUU

1.1

Brnagenne cuctemoli XMMMUeCKWX 3HaHMWM, KOTOpasi BKJ/IOUaeT:
OCHOBOIIOJIArarolye  TIOHATUS  (XUMUUYECKWM  37IeMeHT,  aToM,
3/1eKTpOHHas 000J104UKa aToMa, S-, p-, d-3/1eKTPOHHbIE OpOUTA/I aTOMOB,
VOH, MOJIeKy/la, BaJleHTHOCTb, 3JIeKTPOOTPULIATE/IbHOCTb, CTelleHb
OKUCJIeHUsl, XUMHYecKasi CBsi3b, MOJIb, MOJIIpHasi Macca, MOJISIPHbIN
00bEM, KpHUCTA//IMUeCcKas pelIéTKa, THUIbI XUMWUYECKUX —peakidi
(OKMCUTEeIbHO-BOCCTAHOBUTE/IbHBIE, 9K30- W SHAOTepMHUYecKue,
peakiid WOHHOTO OOMeHa), pacTBOpP, 3JIEKTPOJUTHI, HEe3JIEKTPOJIUTEI,
JIeKTPOJIMTUYEeCKass ~ AUCCOLMALMs, OKUC/IMTe/Ib, BOCCTaHOBUTEJIb,
CKOpPOCTb XMMHYECKOM peaklid, XMMHYeCcKOoe paBHOBeCHE); TeOpUU M
3aKOHbI (Teopusi 3/IEKTPOJUTUUECKON [auccoluaumy, [leproanueckuii
3akoH [1.V1. MeH/iesieeBa, 3aKOH COXPaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUH, (PAKTO/IOTHUYeCKUe CBe/leHHsI O CBOMCTBAX,
CcoCTaBe, TIOMYYeHHWM U 0e30TaCHOM WCIIO/b30BAaHUM  BayKHEMIIINX
HEOpraHWYecKuX BellecTB B OBbITY U MPaKTUYeCKOW JesTe/lbHOCTH

ye/IoBeKa

1.2

CchopMUpPOBaHHOCTL YMEHHI BBISIBASTH XapaKTepHble TPU3HAKU U
B3aMMOCBSI3b M3YyUeHHbIX TOHSTUM, TPHUMEHSATh COOTBETCTBYOLHE
MOHSTUSI TIPU ONMCAHUW CTPOEHUS] W CBOWMCTB HEOpPraHUUeCKHUx
BelIeCTB M WX MpeBpallleHHl; BBIABIATH B3aWMOCBSI3b XUMHUECKHUX
3HaHUM C TIOHATHUSMUA u Tipe/ICTaB/IeHUSIMU JIPyTUxX

€CTeCTBEHHOHAYYHEIX IIpe/iMeTOB

1.3

ByiaseHrve OCHOBHBIMHM MeTOJaMH HAy4yHOTO T103HAHUSI BelleCTB U
XUMUYECKUX siBJieHWd (HaOmo/ieHre, W3MepeHue, SKCIIePUMEHT,

MoO/Ie/IMPOBaHUe)

1.4

CchopMUpPOBaHHOCTL YMEHUM OMpefeisiTh BaJeHTHOCTb U CTereHb
OKMCJIEHUSI XUMHWUYECKUX 37eMEeHTOB B COeJAUHEHHUSX pPa3/IUuHOro
cocTaBa, BWJ, XUMHYeCKOW cBs3W  (KOBajieHTHas, MOHHas,
MeTalJinueckasi, BOAOPO/JHasi) B COeJUHEHUSIX, TUIl KPUCTA/I/TMUeCKOn
pelIéTKA KOHKDEeTHOTO BelllecTBa (aTOMHasi, MOJIeKY/IsipHasi, UOHHas,

MeTaJlJinueckas)

1.5

CdopmMUpoBaHHOCTb YMEHHUM OTpefiesisiTh XapakTep Cpefibl B BOAHBIX

pacTBOpax HeOpraHWYeCKUX COeJMHeHUN

1.6

CdopmMupoBaHHOCTL ~ yMeHUS  K/1acCU(UIMPOBATh  XUMHUYECKUe

peakiMy M0 pasJMYHbIM NpU3HAKaM (YKCIy U COCTaBY pearvpyromyx




BeIllleCTB, TeryioBOMy 3¢deKTy peaklud, H3MeHeHHIO0 CTereHei
OKWC/IEHWsT ~ J/IeMEeHTOB,  O0OpaTMMOCTM  peakUuH,  Y4aCTHIO

KaTa/ii3aTopa)

1.7

ChopMHpOBaHHOCTL YMEHUM COCTaB/SATH YpaBHEHWUS  peakLui
pa3/MYHBbIX THWIIOB, TOJHble M COKpAllléHHble YpaBHEHUsS peakLUl
VIOHHOT0 0OMeHa, yUuTbIBasl yCJIOBUS, ITPU KOTOPBIX 3TH pPeakLuy UAYT
[,0 KOHLIa

1.8

CchopMUpOBaHHOCTb YMEHUM NPOBOJUTH peakliuH, MOATBep)KJatolye
KaueCTBEHHbIM COCTaB  pa3/IMUHbIX HEOpPraHWYeCcKUX  BellecTB,
pacro3HaBaTh OIBITHBIM IMyTEéM HOHBI, MPUCYTCTBYIOLHE B BOJHBIX

PaCTBOpaX HEOPIrdHUYECKUX BeILeCTB

1.9

C(l)OpMI/IPOBaHHOCTb YMeHI/Iﬁ PaCKpbIBATH CYIIHOCTH OKHC/IMTE/IBHO-
BOCCTAHOBHTEJ/IbBHBIX peaKuHﬁ nocpeacTsomM COCTaBJ/IeHHUdA

3/IeKTPOHHOTO OasiaHca 3TUX peakIui

1.10

CdhopMHUPOBaHHOCTE yMEeHHWH OOBSICHATH 3aBUCUMOCTH CKOPOCTHU

XUMHUYECKOM peaki[uy OT pa3/InuHbIX (haKTOPOB

1.11

ChopMHUPOBAaHHOCTb ~ YMEHUH  OOBSCHATH  XapakTep  CMeIeHUs
XMMUUECKOr0 pPaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHero BO3/eiCTBUs

(mpuHumn Jle aTenbe)

OO6111ast 1 HeopraHUUYecKasi XUMUST

2.1

CchopMUpOBaHHOCTbL YMeHHUUN pacKpbiBaTh CMBICT [lepuognueckoro
3aKOHa .. MenpesneeBa " JIeMOHCTPUPOBATh ero

CUCTEMATHU3UPYIOIYIO, O6']3HCHI/IT€J'IBHYI-O 44 MMPpOrHOCTUYECKYHO

byHKIN

2.2

CdopMHpOBaHHOCTh YMEHHUI XapaKTepr30BaTh 3JIeKTPOHHOEe CTpOeHue
aTOMOB XUMHWYeCKUX »3jeMeHTOB 1-4 mepuogoB Ileproguueckoit
CUCTeMbl XUMHYeCKux 3jeMeHTOB [I.V. MeHjeneeBa, WCIIOIb3Ys
TOHATUSI «S-, p-, d-3NeKTPOHHBbIe OpOUTaMM», «3HEpPreTUYecKre
YPOBHM»,  OOBSICHATH  3aKOHOMEDPHOCTH  W3MEHEHHUSI  CBOWCTB
XUMHUYECKUX 37IeMEHTOB M UX COe[JMHEHWH 10 MepuofiaM M rpynrnam
[Teproanueckol cucTeMbl XUMUUeCKUX 3/1eMeHTOB [1.M1. MeHeneeBa

2.3

CchopMUPOBaHHOCTh YMEHHUM XapaKTepr30BaTh (OMUCHIBaTh) 0OIIMe
XUMHUUeCKHe CBOMCTBA HEOPraHUUECKHX BeI[eCTB pa3/TMUHbIX K/1acCOB,
TOJATBEPXK/IAaTh  CYI[[eCTBOBAaHWE  TeHETUYeCKOH  CBS3U  MEXAY
HEOpraHWUeCKMMHM  BellleCTBaMM  C  TIOMOILIbIO  ypaBHeHUM

COOTBETCTBYHOIIMX XUMHNUYECKUX peaKqu/'I

2.4

CdopMUpOBaHHOCT, ~ yMEHUM  yCTaHaB/IWMBaTb  IPUHAAJIEKHOCTh




HeopraHUuYecKux BelecTB 10 UX COCTaBy K ONpefe/lHHOMY KJaccy
(rpymme) coepvHeHuM (IIPOCThbIe BellecTBa — MeTasllbl U HeMeTasulbl,

OKCH/Ibl, OCHOBAHUSI, KUCJIOThI, aM(OTepHbIe TUAPOKCU/bI, COIN)

2.5

CchopmMHUpOBaHHOCTb YMEHHI HCTIOb30BaTh XUMHUUYECKYH) CUMBOJIUKY
JJIsl  cocTaBjieHusi (opMyJl BelleCTB M yPaBHEHUM XUMHUUECKUX
peakiuii, cucreMatudeckyro HoMeHKIaTypy (IUPAC) u TpuBHanbHbie
Ha3BaHUs OT[e/IbHbIX HEOpPraHWYecKWx BellecTB (yrapHblii ras,
VIJIEKUC/BIA ra3, aMMWaK, TralléHasi W3BecTb, HeralléHas W3BeCTb,

MUTbEBast COJla, MUPUT U Jpyrue)

2.6

ChopMHUPOBaHHOCTh YMEHHWM XapaKTepr30BaTh (OMUCHIBaTh) 0OIIMe
XMMHUUYECKHe CBOMCTBA HEOPraHUUECKHX BeLeCTB Pa3/MUHbIX K/IacCOB,
NOJTBEPXKJaTb  CyLeCTBOBaHME TIeHeTMYeCKOM  CBSI3U  MeXZy
HEOpraHWUYeCcKMMH  BelecTBaMU C  TOMOLIBID  ypaBHEHWUU

COOTBETCTBYIOIHUX XUMHWUYECKUX peaK]_[I/Iﬁ

2.7

CdhopMHUPOBaHHOCTb YMEHUH JIAHUPOBATh W BBITMIOHATH XUMHUUECKUH
9KCTIepuMeHT (pa3/ioKeHue TepOKCHa BOJOpOAa B TPUCYTCTBUU
KaTrasy3aropa, orpefiejieHde Cpe/ibl paCTBOPOB BeLeCTB C TOMOLLbIO
YHUBEpCA/TbHOTO WHAWKATOpPa, BMSHUE pa3/UuyHbIX (aKTOPOB Ha
CKOPOCTb ~XHMHUYECKOW peakIUd, peaki[dM WOHHOTO O0OMeHa,
KaueCTBeHHbBIE PeaKlMU Ha CyJibdaT-, KapOOHAT- U XJIOPU/I-aHUOHBI, Ha
KaTHOH aMMOHMS, pellleHWe 3KCIepUMEHTa/lbHBIX 3ajlau [0 TeMam
«Metamibl» U «HeMeTauibl») B COOTBETCTBUH C TIPAaBU/IAMU TEXHUKHU
Oe3ormacHOCTM TIpM OOpalljeHWM C BeljeCTBaMM W 1abopaTOpHLIM
obopyioBaHuEM; TIpe/ICTaB/ISTh pe3y/bTaThl XUMUYECKOTO
JKCriepyuMeHTa B (OpMe 3amyCy  ypaBHEHUW COOTBETCTBYIOLLIMX

peaKL[I/Iﬁ n (l)OpMYIII/IPOBaTb BBIBOJIbI HA OCHOBE 3TUX pe3yJ/IbTdTOB

2.8

ChopMHUPOBaHHOCTb yMeHU COO/IOaTh TIpaBWIa TIOb30BaHUS
XUMHUUECKOW TOCy/IoM W 1abopaTopHbIM 00O0pyJOBaHHEM, a TaKXkKe
npaBu/ia oOpalleHust C BeleCTBaMU B COOTBETCTBUM C WHCTPYKLIUSMH

I10 BBITTOJTHEHUIO na60paT0prlx XHUMHNYeCKHX OIIbITOB

2.9

ChopMHpOBaHHOCTL ~ YMEHUM  XapakTepu3oBaTb  XUMHYeCKHe
MIPOLIeCCH, Jie)Kallljie B OCHOBE MPOMBILLIJIEHHOTO T0/yueHUs] CepHOM
KHCJ/IOThI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTh TpeJCTaBaeHui 06
OOLMX HAy4yHbIX TMPUHIMINAX U  JKOJIOTHUECKMX mpobieMax

XUMHNYEeCKOro rpon3BoJACTBad

XUMUA U )KU3Hb. PacuéThl

3.1

CdopMHUPOBaHHOCThL TpeJCTaB/AeHUN O XUMHYECKOM COCTaBJ/ISOLIeN

eCTeCTBEHHOHAYYHOM KapTHHbl MHpa, POAM XUMHUHA B TIO3HAHUU




sIBJIEHUA TIpUPOZbI, B (OPMUDOBAHUU MBILIUIEHUSI U KYJbTYPbI
JIMYHOCTH, eé (YHKIMOHATBHONW TPAaMOTHOCTH, HEOOXOAWMOW Aist
pellleHHs TIPAaKTHMUeCKUX 3a/lad M 9IKOJIOTUUeCKd 0OO0CHOBaHHOTO

OTHOILIIeHUsI K CBOeMY 3/I0POBbBIO U TIPUPOJHOM cpejie

3.2

CdopMupoBaHHOCTH yMeHUM KPUTUYECKU aHaJIM3UpOBAaTh
XUMUAYECKYyI0 HMH(OpMaliio, TOAy4YaeMyl0 H3 pas3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOl KOMMYHHUKAIMH, CeTh VIHTepHeT U pyrue)

3.3

CdopMHpPOBaHHOCTb yMeHHI COOJIFOIaTh TpaBWia IKOJIOTHUYEeCKU
11e/1eco00pa3HOro TOBe/leHUsT B OBITY U TPYZOBOW [eATeNbHOCTA B
Lje/IsIX COXPaHeHWs] CBOEro 3/I0pOBbs W OKPY’Karolllel TpPHUPOHOM

cpefibl

3.4

Oco3HaBaThb OMAaCHOCTb BO3JEMCTBUS HA JKUBble OPraHU3MbI
oripe/ie/IEHHBIX BelleCTB, TIOHUMas CMbICT noka3artens [TJK, nosicHsITh
Ha MPUMepax CII0COObI YMEHBIIIEHUsT ¥ TIPeOTBPAILeHUsT UX BPeJHOTO

BO3,E[€I>1CTBHH Ha OpraHMU3M 4ejIOBEKd

3.5

CdopmrpoBaHHOCTb yYMeHUU MPOBOJUTH BBIUHC/IEHUS] C
WCTIOb30BaHUEM TIOHSATHSI «MaccoBasi [OJisl BelleCTBa B PacTBOpe»,
00BbEMHBIX OTHOILEHWM Ta30B TIPU XUMHUECKUX peakIUsX, MacChl
BeIljecTBa WM 00BbEMa ra30oB M0 W3BECTHOMY KOJWYECTBY BeEL[ECTBa,
Macce Wi 00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEaKIMM BeIIeCTB,
TeryioBoro 3¢deKra peakliid Ha OCHOBe 3aKOHOB COXPAaHEHUsI MacChl

BeIlleCTB, MpeBpallleHrsl U COXPaHeHUs SHePrUU




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 K/TACC

Kop

HpOBEpHEMbIﬁ 3JIEMEHT CO/Ji€pPKaHUA

1

TeopeTuueckrie 0CHOBbI OPraHUYeCKO XUMUU

1.1

[IpegmeT opraHMYecKOM XWUMHM: €€ BO3HUKHOBEHHE, pDa3BUTHE U 3HAaueHHe B
MOJlyUeHWM HOBBIX BellleCTB W MaTepuasnoB. Teopusi CTPOeHHUs] OpraHh4yecKux

coenuHeHut A.M. ByTyiepoBa, eé 0OCHOBHBIE MOJIOXKEHUSI

1.2

CTpykTypHble (OpPMy/bl OpraHuueckKux BelecTB. [‘omosorus, u3somepus.
XuMHuecKas: CBSI3b B OpraHMYeCKMX COeJUHEeHHUSIX — O/IMHapHble U KpaTHbIe

cBsi3u. [IpesicTaBieHue 0 K1acCU(pUKaLMM OpraHuuecKrx BelecTB

1.3

HomeHknaTypa opraHduyeckux coeJvWHEeHUM (CucTemMaThueckas)) U TpPUBUAJIbHbIE

Ha3BaHUS BaXKHEUIINX Hpe,[[CTaBI/ITEIIEI‘/JI KJ/IaCCOB OPraHUY€eCKHX BeIleCTB

Yr/1eBo0pOIbI

2.1

AJKaHBI: COCTaB U CTPOEHMe, TOMOJIOTMYeCKUU psifi. MeTaH U 3TaH — pocTeuie
Tpe/ICTaBUTENIM  a/lIKaHOB: (PU3MUeCKWe UM XUMHUUecKhe CBOWMCTBa (peakiuu

3aMelleHnda 1 FOpEHI/IH), HaxXOXXJeHWe B IIpupoje, rojydyeHre U rippyMeHeHne

2.2

AnKeHbI: COCTaB M CTPOEHWe, FOMOJIOTUYECKWN psf. OTWIeH W TpOIW/eH —
NIPOCTeMIIMe Tpe/iCTaBUTeIM aJKeHOB: (pU3Mueckue U XUMHUUYECKHe CBOWCTBA
(peakuyy ruUApUpPOBaHMs, TajlOreHUpPOBaHWs, TUApaTaliM, OKWUCIeHUs U

M0J/IMMepU3aLiun), oyueHre v IpuMeHeHre

2.3

Ankaguensl: Oyrtagven-1,3 wu MetunOytaaven-1,3: CTpoeHWe, BaKHeHIIMe
XUMHYeCKHe CBOMCTBa (peaklus moiavMepusanyu). IlomyyeHue CUHTeTUUECKOTO

KayuyKa U Pe3UHBI

24

ANKWHBI: COCTaB U 0COOEHHOCTH CTPOEHWUs], TOMOJIOTHUECKUH psifl. AlleTUIeH —
TPOCTeNIINI TIpeACTaBUTelb a/JIKUHOB: COCTaB, CTpOeHWe, (u3nueckue u
XUMHUUeCKUe CBOUMCTBA (peaklMy rUAPHUPOBaHKs, rajoreHUpOBaHUsl, THApPAaTal[iH,

rOpeHus1), NoJlyueHe U MpUMeHeHue

2.5

Apennl. BeH3om: coctaB, cTpoeHue, ¢u3MUeCcKWe W XUMHYeCKde CBOWMCTBa
(peakiyy rajioreHMpOBaHUs U HUTPOBaHUS), TOTydeHue U nipuMeHeHue. Tomyoit:
COCTaB, CTpoeHWe, (u3Mueckre W XUMHUUeCKHMe CBOWCTBa (peakLUu
raJIoreHUPOBaHMsl ¥ HUTPOBaHUs), TOydyeHWe U TipuMeHeHUe. TOKCHMUHOCTH
apeHOB. ['eHeTnueckasi CBsi3b MeXKAy YIJIeBOJOpO/laMH, MPUHAJJIeXalllUMUA K

PA3/IMUHBIM KJjlaCCaM




2.6

[TpupojHble UCTOYHUKH YTIeBOA0POOB. [IpUpoHBIii ra3 U MomyTHbIe He(TsHbIe
ra3bl. Hedth 1 eé mpoucxokaenue. CriocoOwl repepaboTKu He(TH: MeperoHka,
KPEKUHT (TepMHUYeCKHM, KaTaJUTHUeCKUi), TMpoiu3. [IpoAyKTel mepepaboTKu
HedTH, UX TMPUMEHEHHe B TIPOMBIILJIEHHOCTU M B ObITy. KaMeHHbIH yrojb u

MIPOAYKTHI €T0 repepaboTKu

Kucnopozcoepkaiiyie opraHi4ecKue CoeuHeHu s

3.1

[IpesenbHble OAHOATOMHBIE CITUPTHI. MeTaHOM U 3TaHOJI: CTPOeHHe, (pr3nueckue
M XUMMHYeCKMe  CBOMCTBa  (peakMM C  aKTMBHBIMU  MeTasulaMH,
rajioreHoBO/IOPO/laMy, TOpeHUe), TIpuMeHeHHe. BoJopoHble CBS3U MEXIY
MOJIeKy/JlaMUd CITUPTOB. [lelicTBMe MeTaHOJ/Ia M 3TaHOJla Ha OpraHu3M uejioBeKa.
MHoroatomMHbie CIIUPThL. DTUIEHTJIMKO/b U TJIULIEPUH: CTpoeHue, (hr3nueckre U
XUMHUUeCKWe CBOMCTBa (B3aMMOJENCTBUE CO  ILIeJIOYHBIMM  MeTasljlaMH,
KaueCTBeHHAasl peaklusi Ha MHOroaTOMHble CIHPTHI). [lelicTBHMe Ha OpraHusM

yesIoBeKa. HPHMGHQHI/IE rJIMLEePHrHAa U 3TUJIEHTJIMKOJIA

3.2

deHOJ: CTpoOeHME MOJeKybl, (U3MUeckne U XWMUUeCKHMe CBOMCTBa.

TokcuuHoCTh (peHosa. [TpriMeHeHMe deHOMa

3.3

Anbgerusibl U KeToHbl. @opMasnberu, aljeTanbAeru/: CTpoeHue, pusnueckue u
XUMHYECKWe CBOMCTBA (peakLMU OKUCJEHWsI U BOCCTAaHOBJIEHUs, KaueCTBEHHbIE

peakium), NoJjiyueHre 1 MpuMeHeHue

3.4

OZHOOCHOBHBIe TIpefie/ibHble KapOOHOBBIE KHC/IOThL. MypaBbMHasi U YKCYyCHasi
KUC/IOTBL: CTpOeHue, (pu3nueckue U XMMUYeCKHe CBOMCTBA (CBOMCTBa, 00IIue /1/1st
Kjlacca KHWC/IOT, peakuusi STepuduKalyy), TOAyuYeHHWe U TpUMeHeHue.
CreapuHOBasi U OJIEMHOBAsi KUC/IOTHI KaK TIPeJCTaBUTE/N BBICIIUX KapOOHOBBIX

KUCI0T. Mbl1a KaK COJIM BBICIIIHX Kap6OHOBI>IX KHCJIOT, UX MORoIjee ,E[eI‘/IICTBI/Ie

3.5

CnoxxHble 3¢Upbl KakK MPOU3BO/HbIe KapOOHOBBIX KUC/IOT. ['UAPOIU3 CIIOXKHBIX
s¢upos. Kupsl. ['mgponus xupoB. IIpumeHeHre >XUpoB. Brosoruueckasi posb

JKUDOB

3.6

Yr/1eBo/bl: COCTaB, KiaacCH(UKALUs yTeBOA0OB (MOHO-, AW- U TIO/IMCAaXapU/bl).
['mroKo3a — TpOCTeHIIMi MOHOCAaxXapuzi: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIb,
(busnyeckre U XMMHUUeCKre CBOMCTBA (B3auMogeicTBre ¢ Tuipokcugom meau(1l),
OKHC/IeHWe aMMHAauHbIM pacTBOpOM okcuza cepebpa(l), BoccraHOB/eHUe,
OpoykeHUe TJIFOKO3bI), HaxOXK/eHWe B TIPUPOZe, TpUMeHeHWe, OWomorhyeckas
ponb. PoTtocuHTe3. PpyKTO3a KaK U30Mep III0KO3bl. Kpaxmas v 1iesironos3a Kak
npUpojHble monuMepbl. CTpoeHWe Kpaxmaia W LeJito/io3bl. Pusnueckue u

XUMHUECKHEe CBOMCTBA Kpaxmajid (FI/I,Z[[)O]II/B, KaueCTBeHHad peaKilus C I/IO,E[OM)

A3o0TCopeprKallie opraHuuecKre coeIuHeHUst

4.1

AMUHOKHCIOTBI KaK am{@oOTepHble OpraHuueckve coejivHeHUs. dusnueckue u




XMMHUYEeCKHe CBOMCTBA aMHHOKMCI/IOT (Ha rnpumepe FJ'II/I]_II/IHa). buonornueckoe

3HAUeéHHe aMHMHOKHMCJ/IOT. HEHTI/I,E[I:;I

4.2

benku Kak mpupo/HbBIe BBICOKOMOJIEKYJIsSIPHblE coefvHeHUs. IlepBryHas,
BTODUYHAsi U TPeTUYHAas CTPyKTypa OenkoB. XUMHWUYeCcKde CBOWCTBA Oe/TKOB:

TUJPOJIN3, ileHaTypaLyis, KaueCTBeHHbIe Peak[uH Ha OesTKu

BBICOKOMO]IEKY]IHprIe coearHeHuA

5.1

OcHOBHBIE TIOHATHUSI XUMMHU BBICOKOMO/JIEKYJ/IADHBIX COE,Z[HHGHHI;'IZ MOHOMED,
mojimMep, CTPYKTypHO€ 3B€HO, CTeIleHb IoJIMMepu3aliiv, CpeaHdasa MOJIEKY/IADHAA
macca. OCHOBHBIE MeTOAbl CHHTE3d BbICOKOMOJIEKYJ/IAPDHBIX COE,E[I/IHEHI/II‘/’I -

nosnmepursaluda U IoJIMKOHAeHCalluAa

5.2

OKCrepUMeHTa/lbHble METOJbl HW3yueHHs Bel|eCTB M WX [peBpaljeHul:
03HaKOMJIeHHe ¢ 00pa3liaMu TIPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,

Kdy4yKOB. HO]’Iy‘—IE‘HI/Ie CUHTETUUECKOI'O KayuyKd U D€3UHBI

11 KJIACC

Kopg,

IIpoBepsieMblii 3/71eMeHT CO/iepKaHus

1

TEOPGTI/ILIECKI/IE OCHOBBI XMW

1.1

XUMHUYeCcKuM 3eMeHT. AToM. Hapo aroma, W30TOIbL. JIeKTpPOHHas 000/10UKa.
OHepreTHyecKue YPOBHH, MOAYPOBHHU. ATOMHbBIe OpOUTaNy, S-, p-, d-3/1IEMEHTHI.
OcobeHHOCTH pacripe/iesieHusi 3JIeKTPOHOB 10 OpOUTa/NsiM B aTOMax 3/IEMEHTOB

MepBbIX I—IETpréX rnepuoaos. SHEKTpOHHaH KOHCI)I/IpraL[I/IH dTOMOB

1.2

[Tepuoanueckuii 3akoH u [leproanueckasi cucreMa XuMHA4YeCKUx 3inemeHToB 1. 1.
MenpeneeBa. CBsi3b Iepuoguyeckoro 3akoHa U [lepuojuueckod CHCTEMBI
XUMHUUeCKUX 3yieMeHTOB [1.V1. MeHzeneeBa C COBpeMEHHOM TeOopHel CTPOeHUs
aTOMOB. 3aKOHOMEDHOCTH W3MEeHEeHUs CBOWCTB XWMUYECKHUX 37eMEeHTOB W
o0Opa3yeMbIX MMHU TIPOCTBIX W CJIOXKHBIX BEILECTB MO TPYIIaM U TieprofaMm.

3HaueHue MeproiInYeCcKOoro 3aKoHa B pa3BUTHUU HayKu

1.3

CrpoeHue BemecTBa. XHMHYecKasi CBsi3b. Buabl XWMHUUYECKOW CBSI3U
(KoBaneHTHasi HeToJispHasi W TIO/sSIpHasi, WOHHAs, MeTajuinueckasi). VIOHBI:
KaTHOHBI M aHUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAaJIeHTHOW XMMUYeCKOUN CBSI3U

(o6MeHHBIH U JOHOPHO-aKLIeNITOPHBIN). BomopoHast cBsi3b

1.4

BaneHTHOCTb. D/1eKTpOOTprLIATETbHOCTL. CTerneHb OKUC/IeHUs

1.5

BeriectBa M0JIeKy/IIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOeHUsi. 3aKOH IOCTOSIHCTBA
cocTaBa BelllecTBa. TwMbl KPUCTa/JIMYeCKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA

BeleCTB OT THIIA KPHCTaHHquCKOﬁ pEH_IéTKI/I. IloHsatue o AUCTIEPCHBIX




cucTeMax. VICTUHHBIE W KOJUIOMHBIE PACTBOpPBL. MaccoBasi o/isi BeljecTBa B
pacTBope

1.6

Knaccudukarys HeopraHnueckrx coefiuHeHnid. HoMeHK/1aTypa HeOpraHuuecknux

BeLL[eCTB

1.7

Xumuyeckass — peakuus.  Knaccudukaimss ~— XMMHAYeCKUX ~— peakuuid B
HEOPraHWYeCKOW M OpraHnyeckol XWMHHW. 3aKOH COXpaHEeHWs] MacChbl BeIeCTB,

3dKOH COXPaHEHHS U MpeBpallleHrd SHEPTIUU IMPU XUMHUYECKHUX DeaKIUAX

1.8

CKOpOCTb peakliyu, eé 3aBUCMMOCTb OT Pa3/InYHbIX ()aKTOPOB

1.9

O6paTtnMble peakiy. XUMHUeckoe paBHOBecre. DaKTOpHI, BMSIOLME Ha

COCTOsIHMe XUMHUUeCKOoro paBHOBecus. [Ipunnur Jle [latenbe

1.10

OnekTponuTryeckast auccouuanus. CunbHble U (yabbie 3mekTponuThl. Cpena
BO/IHbIX PacTBOPOB BeILleCTB: KWC/Iasl, HeNTpasibHasi, 1je/iouHasi. Peakiju HOHHOTO

oOMeHa

1.11

OKuCInTeTbHO-BOCCTAHOBUTEILHEIE peaKLunu

Heopranuueckass xumusi

2.1

Hemetannel. [TonoxeHre HemeTa/uioB B [leproanueckoit cucteMe XMMHAUYECKUX
snemenToB [I.M. MeHze/neeBa U 0COOEHHOCTH CTPOEHHS aTOMOB. DHU3HUeCKHe

CBOICTBa HEMETA/I/IOB. AJ'II[OTPOHI/IH HeMeTa/1/IoB (Ha rnpumepe Kncjiopo/za, Cephl,

tdocdopa u yriepoga)

2.2

XyMUUecKre CBOMCTBA Ba)KHEMIIMX HeMeTassioB (rajloreHoB, cCephbl, a3o0Ta,
tdocdhopa, yriepoga U KpemMHHs)) U UX  coelluHeHUN  (OKCHOB,
KHMCJIOPO/ICOZIEPXKAIL[X ~ KHWCJIOT, BOJOPOJAHBIX coequHeHHWH). IIprMeHeHue

BaKHEHUIIINX HEMEeTA/JIOB U X COE,Z[I/IH@HHI?I

2.3

Mertannel. Ilonokenue Merta/uioB B Ilepropnueckon cucTeMe XUMHUUYECKUX
snemenToB /.. MeHzeneera. OCOOEHHOCTH CTPOEHHUsI 37IEKTPOHHBIX 000/I0UeK
aToMoB MeTasuioB. O61ue pusnueckre cBoicTBa MeTanioB. CriylaBbl METaslioB.

ONIeKTPOXUMHUUECKUH Psifi HallpsDKeHHU MeTasl/ioB

24

XyMUUeCKre CBOMCTBA Ba)KHEWILIMX MeTa/uioB (HaTpuM, Kajqui, KaJbLuu,
MarHuM, aJlfOMUHUM, IIMHK, XPOM, )Ke/le30, Melb) U UX coequHeHui. OO1ue

crnocoObl TIoTyyeHust MeTasuioB. [IprMeHeHMe MeTas/IOB B OBbITY U TEXHUKE

2.5

I'eHeTnueckasi CBSI3b HeOpraHNM4YeCKrX BeLleCTB, TIPUHAAJIEXKAIHUX K DA3/IMUYHbIM

K/1acCaM

XUMHUA U )KU3HDb

3.1

Pomb xuMuu B obecrieueHHH SKOJIOTMYECKOW, SHepreTMUecKOd U IUIIeBOM
0e30macHOCTH, pa3BUTHM MeAWIIMHBL [TOHSATHE O HAayuHBIX METOJAaX TO3HAHUS

BeLL[eCTB U XUMUUECKUX PeakLUii




Hpe,[[CTaBJIEHI/IH 00 O6I.L[I/IX HayUHBbIX MPHUHLWIIaX ITPOMBILIJIEHHOI'O II0/Ty4Y€HHUA

BaKHEHIIINX BellecTB. Ye/ioBeK B MHDpe BelljeCTB M MaTepHajoB: Ba)KHEMIIIIe

3.2 CTpOMTe/IbHbIE MaTepuasbl, KOHCTPYKLIMOHHble MaTepuasbl, KpacKW, CTeKJIO,
KepaMmuKa, MaTepuasbl /s 3/J1eKTPOHUKH, HaHOMaTepHuasbl, OpraHUueckue u
MHUHepaJibHbIe Y00peHust
XuMuUsi M 3[0pOBbe uejiOBeKa: IpaBW/a WCIIONb30BAHUS JIeKAPCTBEHHbBIX

3.3 TIperaparoB, MpaBuia 6€30MacHOT0 MCTI0/Ib30BAHKS MPerapaToB ObLITOBOM XUMUN

B IOBCe/THEBHOM >XKHU3HU




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

10 knacc Ba3oBsiii ypoBenb YuebHuk O. C. I'abpuensi, U. T'. Octpoymos, C. A.
CnankoB Mocksa: IIpocserenue 2026 r.

11 knacc Ba3oBsiit ypoBeHb Yuebuuk O. C. I'abpuesnsn, U. I'. Octpoymos, C. A.
CnagkoB Mocksa: IIpocseruenue 2026 r.

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

1) Metoanueckoe rocobue. Xumus. 10-11 Kaacchl...

edsoo.ru»>2023/10/25/metodicheskoe-posobie-himiva-...

2) F'opkoBenko M.IEO. "TIoypouHble pa3paboTKy 110 XUMUH.

e-univers.ru>catalog/t0003737/

3) MUHUCTEePCTBO NPOCBeIeHUsT POCCUNCKOU (eepaiiun

lehrer.3dn.rw Adminictracia/10-11 khimija 2023.pdf

4) O. C. I"'abpuenax "Ypoku xumuu B 10 kiacce.

litres.rwO. C....>Ypoku xumuu B 10 ki1acce. ba3oBblii ypoBeHb. MeToanueckue
peKOMeH/1aLuu

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

1) «Poccutickasi anekTpoHHas 1ikosa» (POII) — resh.edu.ru.

2) «EauHoe comepxkaHue obirero oopasoBanus» (LIOK) — edsoo.ru.
3) OTKpbIThIN OaHK 3agannii PUTTN — fipi.ru.

4) «Pemry EI'9» — sdamgia.ru.

5) «IHTepHeT-ypoK» — interneturok.ru.

6) «1C:Ypok» — urok.1c.ru.


https://www.litres.ru/book/igor-ostroumov/uroki-himii-v-10-klasse-bazovyy-uroven-metodicheskoe-posobi-67702919/?ysclid=mt6ydzg91e285839970
https://e-univers.ru/catalog/t0003737/?ysclid=mt6yc02jcr202707433
https://edsoo.ru/2023/10/25/metodicheskoe-posobie-himiya-8-9-klassy-bazovyj-uroven-2022-g/?ysclid=mt6yazm0xw69479043
https://www.litres.ru/book/igor-ostroumov/uroki-himii-v-10-klasse-bazovyy-uroven-metodicheskoe-posobi-67702919/
https://lehrer.3dn.ru/Adminictracia/10-11_khimija_2023.pdf
https://lehrer.3dn.ru/Adminictracia/10-11_khimija_2023.pdf
https://e-univers.ru/catalog/t0003737/
https://edsoo.ru/2023/10/25/metodicheskoe-posobie-himiya-8-9-klassy-bazovyj-uroven-2022-g/?ysclid=mt6yauac90970479296




