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INOACHUTEJIBHASA 3AIIMCKA

[lporpaMmma 10 XWUMHM Ha ypOBHe cpeiHero o6iiero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dezepasbHOro 3akKoHa OT 29.12.2012 Ne 273-®P3 «006
obpa3zoBanuu B Poccuiickoii @egepaiiii», TpeboBaHU K pe3yibTaTaM OCBOEHUS
denepanbHOM 00pa3oBaTe/ibHOM TMporpaMMbl  CpefHero obiero o6pa3oBaHUs
(®OIT COO), mpexacraBieHHbix B DemepalbHOM  TOCYJapCTBEHHOM
obpasoBarenpbHOM cTaHzapre COO, c¢ yuérom KoHienmu TmpenojaBaHus
yueOHOTO TIpeiMeTa «XHMHs» B 00pa3oBaTe/IbHbIX OpraHu3alusx Poccuiickoi
denepaliy, peanu3yIIMX OCHOBHble oOpa3oBaTe/ibHble TIPOrpaMMbl, U
OCHOBHBIX TIONIOKeHUW «CTpaTeruyM pa3BUTUS BOCIUTaHUA B Poccurckoun
®egepaumu Ha nepuof no 2025 roga» (Pacnopsbkenue [lpaButenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBy 1MOAX0/I0B K pa3paboTKe MporpaMMbl 10 XWUMHH, K OIpeje/eHHI0
o01ielt crpaTerny 00yueHus, BOCTIMTAHUSI M Pa3BUTHS 00yUaroIUXCsl Cpe/ICTBaMU
yuebHoro npeameta «Xumusi» st 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUJIU
KoHLernTyanbHble monoxeHuss ®I'OC COO o B3aumooOycC/IOB/IEHHOCTH Liefiel,
cojJiep)kaHusi, pe3ynbTaToB oOyueHHsT ¥ TpeOOBaHW K YPOBHIO TOATOTOBKH
BBIITy CKHHKOB.

XrMHueckoe oOpa3oBaHue, rosryyaemMoe BBbIITyCKHUKaMH
o61mieobpa3oBaTe/ibHOM  OpraHM3alvd, SIB/SeTCS HEeoThbeM/IeMON YacThi0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalioM peaju3aluid  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/IHOUEBbIX IIeHHOCTeM, MPHUCYIUX
L[eJIOCTHOM CUCTeMe XUMHUYeCKoro o0pa3oBaHMs. OTH LEHHOCTH KacaroTCs
TI03HAHMS 3aKOHOB MPHUPO/BI, (POPMUPOBAHUS MHUPOBO33peHHs U 00IIel KyIbTypbl
Yye/iOBeKa, a TakKKe 93KOJOrHYeCKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3J0POBbI0 U TPUPOAHOW cpefle. Peanmusyercs xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero o0iijero o6pa3oBaHusl Cpe/iCTBaMU yuebOHOro
npeaMera «XHMHsI», COJep)KaHWe U II0CTPOeHHWe KOTOPOro OnpefeeHbl B
rporpaMme 1O XMMHUU C YYETOM CIeLU(PUKA HAayKU XUMHUH, €€ 3HaueHHus B
TO03HAHUM TIPUPOZbI M B MaTephabHOW >XU3HU 00IeCcTBa, a TaKkKe C yUETOM
o0mMx 1eseli U TIPUHLIMIIOB, XapaKTepU3YIOLIUX COBPEMEHHOe COCTOsTHUE
cucteMbl cpefiHero obirero obpa3oBanusi B Poccuiickoii degeparuu.

XUMUSI KaK 3JIEeMEeHT CUCTeMbI eCTeCTBEHHBIX HayK WrpaeT 0Cco0yio poJib B
COBpPEMEHHOW I[UBW/IM3aLlMM, B CO3ZIJaHMK HOBOW 0a3bl MaTepHanbHOW KY/bTYPHI.
OHa BHOCUT CBOU BK/aj, B (hOpPMUPOBaHKeE Pal[MOHATBLHOIO HayYHOTO MBIIIJIEHMUS,
B CO3/laHKE L[eJIOCTHOTO TIpeZiCTaBeHrsi 00 OKpY’KarollleM MHpe KakK O eJUHCTBe
TIpUPO/IbI U YesioBeKa, KOTopoe (opMHpYyeTCs B XWMHUM Ha OCHOBEe TMOHHWMAaHUS
BeL[eCTBEHHOI'O0 COCTaBa OKPY)Karoll[ero MHpa, OCO3HaHWs B3aMMOCBSI3U MEXAY
CTpOEeHHEeM Bell[eCTB, UX CBOMCTBAMHU M BO3MOXXHBIMU 00/1aCTSIMU IIPYMEHEHUS.



TecHO B3auMO/IeliCTBYsI C APYTMMM eCTeCTBEHHbIMU HayKaMM, XWMUS CTaa
HEOTheMJ/IEMOM YacTbi0 MUPOBOU KYJIbTYPhl, HEOOXOJUMbIM YC/IOBUEM YCIIEIIHOTO
TPyJla ¥ >KU3HU KakJoro useHa oOmjectBa. CoBpeMeHHass XMMHSI KakK Hayka
co3yjiaTe/ibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HarlpaB/ieHa Ha pelleHue
ri06anbHBIX Mpo6seM yCTOWUMBOTO pa3BUTHS UeJIOBeYeCTBA — ChIPbEBOM,
9HEpPreTHUYeCKOM, MUILeBOM, IKOIOrHUYeCcKoM 6e301MacHOCTH U OXPaHbI 3/10POBbSI.

B cooTtBeTcTBUM C OOIMMHU 1ie/IIMA M TIPUHIMIIAMHU CpeiHero o0iijero
obpa3oBaHus coziep>kaHue npeameta «Xumusi» (10-11 Knacchl, 6a30BbIN YPOBEHb
W3y4eHHs1) OPUeHTUPOBAHO MPEUMYII[eCTBEHHO Ha OOIIeKy/IbTyPHYIO TIOTOTOBKY
oOyyJaroImuxcs, HeoOXOAUMYH0O UM /i1 BbIPAaOOTKM MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIIEIIHOIO BK/IKYEHUSI B JKW3Hb COLIMyMa, [POJOJDKEHUS
o0Opa30BaHMs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPE[CTBEHHO C XUMUEH.

CocTap/isAOIMMMA  TIpeaMeTa  «XUMHSI» SBJSIOTCA  0a30Bble  KypChbl —
«Oprannueckasi xumusi» U «OOIIas ¥ HeopraHuueckas XUMHs», OCHOBHBIM
KOMITOHEHTOM CO/IeP>KaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HayKH: CHUCTeMa
3HAHUH 110 HEOPTaHUUECKOW XUMUH (C BK/IIOUeHHEM 3HaHUHN U3 0O0Iel XUMHUK) U
OpraHhuyeckou xvumuu. @OpMHUpOBaHUE [AaHHOM CHUCTEMbl 3HAHWW MPU HU3yUYeHUU
npegMeTta obecrieuriBaeT BO3MOKHOCTb pacCMOTpPEHHs BCero MHOroobpasusi
Bell[eCTB Ha OCHOBe OOIIMX MOHSATHH, 3aKOHOB 1 TeOPU XUMUH.

Crpykrypa cozepXaHust KypcoB — «OpraHuueckas xumusi» U «O0ijasi u
HeopraHuyeckass Xumusi» C(opMUpOBaHa B TporpaMme MO XUMHM Ha OCHOBE
CUCTEeMHOTO TIO[XOZa K W3yueHWI0 YyueOHOro wMarepuasa U 00yc/OBIeHa
HUCTOpUYECKM  O0DOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWW Ha  OMpeJenéHHbIX
TeOpeTUYeCKUX YpPOBHAX. Tak, B Kypce OpraHMueCcKOM XHMWUM BelllecTBa
paccMaTpUBAIOTCS Ha YPOBHe K/IaCCUUeCKOW TeOpUM CTPOEHUsI OpraHuYecKHUX
COelMHEeHUW, a TakkKe Ha YPOBHE CTepeOXUMHUECKMX U  3JeKTPOHHBIX
Tpe/icTaB/ieHUd O cTpoeHMU BellecTB. CBefieHHsI 00 WM3yuaeMbIX B Kypce
BeII|eCTBaxX JAIOTCS B Pa3BUTUU — OT YTJIEBOJOPO/IOB [0 CIOXKHBIX OHMOJ/IOTHYECKH
aKTHUBHBIX COeJIMHEHWM. B Kypce opraHMueckoll XWUMHWM TIOJIy4alOT pa3BUTHE
chopMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 001ijero obpa3oBaHus TepBOHava/IbHbIE
rpe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIaCCU(PUKALIMOHHBIX MPH3HaKaX BeIecTs,
3aBMCHMMOCTU CBOMCTB BeILIeCTB OT UX CTPOEHUSI, 0 XUMUUYECKOW peaKI[uu.

[Tog HOBBIM YIJIOM 3peHUs B TipeiMeTe «XUMHUs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl MW3yueHHbI Ha YPOBHe OCHOBHOTO 00ijero o6pa3oBaHUs
TeoOpeTUYeCcKU maTepuan U (HaKToJIOrMUecKUe CBeJleHWs O BelllecTBax U
XUMHUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIias ¥ HeopraHuveckas
XUMUs» 00ydJarolMCsl TIPe/IOCTaB/ISIeTCS BO3MOXKHOCTh OCO3HaTh 3HaueHHe
TIepUOANUECKOTO 3aKOHAa C 00IleTeopeTHYeCKMX W MeTO/[0JIOTHUYeCKUX T03UIUH,



rybke TIOHSATH WCTOpHYECKOe U3MeHeHHWe QYHKIMA 3TOro 3akoHa — OT
06o01maroreit 10 00bACHSIONIeH U TTPOrHO3UPYIOIIEH.

EfvHasi crcTeMa 3HaHUM O Ba)KHEHINIMX BeI[eCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TPUMEHEHWU, a TaKKe O XMMHUECKUX DPeakIUsaX, UX CYIL[HOCTA U
3aKOHOMEpPHOCTSAX MpOTeKaHusi JoroJyHsgercsi B Kypcax 10 wm 11 kiaccoB
3/ieMeHTaMHM  CO/Iep>KaHUsl, WMEIOIIUMU KyJIbTYPOJOTUUeCKUA | TIPUK/IaIHOU
XapakTep. OTW 3HaHHS CIOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3M XUMHH C
JPYTUMU HayKaMH, PACKpbIBAIOT €& pOjib B I03HABaTe/JIbHOM M TIPAaKTUUECKOM
JesiTe/IbHOCTU  YeJIOBeKa, CIIOCOOCTBYIOT BOCTIMTAHUIO YBa)KeHUsT K TIPOIECCY
TBOpYECTBa B 00/1aCTH TEOPUM U TIPAKTHUUECKUX TPWIOKEHUN XUMUH, TIOMOTal0T
BBIITYCKHUKY OpPHUEHTHPOBATbC B OOIeCTBEHHO U JIMYHOCTHO 3HAUHMMbBIX
rpo0sieMax, CBSI3aHHBIX C XUMHEM, KPUTHUYECKH OCMBICJIHMBATh WHGMOpPMAI[UI0 U
NIPUMEHATb €€ [/ TIOTIOJTHEeHWs 3HAaHWM, pellleHus HWHTe/VIeKTya/llbHbIX |
9KCTepUMeHTabHbIX HMCC/Ie/JoBaTe/IbCKUX 3aZiau. B 11esiom coziepkaHue yueGHOTO
npegMeta  «XWUMHSI»  JAHHOTO  YPOBHS  W3yUYeHWs  OpPHUEHTHPOBAHO  Ha
dbopMrpoBaHre y 00yYarOIUXCSI MHPOBO33DEHUECKON OCHOBBI [jisl TTOHUMAaHMS
bunocopckux upgeld, TaKUX KakK: MaTepua/JibHOe eJWHCTBO HEOpPraHW4eckoro u
OpraHUYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB KX COCTaBOM W
CTPOEHHWEM, TI03HABAEMOCTb TIPUPOJHBIX SIBJEHUM TIyTEM JKCIEpUMEHTa M
pellleHUs] TIPOTUBOPEUMM MeXJy HOBbBIMH (aKTaMd U TeOpeTHYeCKUMHU
TIpe/ITIOChI/TKAMH, OCO3HaHKe POJI XUMUU B PellleHHUH YKOJOTMuecKrx rpoobsem, a
Takxe 1pobsiemM cOepe)keHUs] SIHEPTeTUUECKUX PeCyPCOB, ChIPbsi, CO3ZJaHUSI HOBBIX
TeXHOJIOTMH Y MaTepyasioB.

B r1utaHe pelieHWs 3alau  BOCITATAHHUS, pa3BUTUS U  COLMAM3alUH
00yuaroluXxcss TPUHATbIE TPOTPAMMOM T0 XWMHHW TIOAXOAbI K OTpe/e/IeHHI0
CoJilep)KaHusi U TIOCTPOeHUsl TpeAMeTa TIpeJyCMaTpUBAalOT (OpMHpOBaHUE
yHUBepCalbHbIX yueOHbIX JeWCTBUM, WMelIIMx 0a30Boe 3HaueHue /st
Pa3UUHBIX BUJOB [eATebHOCTH: pelleHrs MpobseM, TOWCKa, aHamu3a |
06paboTku nHMOPMaLMH, He0OX0UMBIX /17151 IPHOOPETeHHS OITbITa MPAKTUUeCKOM
W HCC/Ie/OBaTe/IbCKON [1esiTe/IbHOCTH, 3aHUMarolled BaKHOe MeCTO B TM03HAaHUHU
XUMHH.

B rmpakTuKe mMperojaBaHysi XUMHH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHE cpeaHero o0Iero o0pa3oBaHus, TP OIpeeIeHUH
cojiep)KaTe/IbHOM XapaKTepUCTUKHU 1ieJiell u3yueHUs TIpefiMeTa HarpaBieHUueM
TIePBOCTETNeHHONW 3HAYMMOCTH TPAJMIIMOHHO TIPU3HAETCS (OPMHUPOBAaHHE OCHOB
XUMHUECKON HayKd Kak 00/laCTM COBPEMEHHOTO eCTeCTBO3HAHMS, MPaKTHUeCKOu
JesiTe/IbHOCTA 4esioBeKa U KakK OIHOTO M3 KOMIIOHEHTOB MUPOBOW KynbTypbl. C
METOJUYECKOU TOUKM 3PEHHS] TaKOW TMOAXO[ K OIpeJe/eHUr0 Lieed WU3ydeHus
TIpeIMeTa SIB/ISIeTCS BITOJTHE OTIpaB/[aHHbBIM.



CoryiacHO JaHHOW TOUYKe 3peHUsl TJIaBHbIMU LieJIAIMU M3ydeHUs TIpeiMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K1) SABASFOTCS:

e (opMHpOBaHWEe CUCTEMbl XUMWUECKHMX 3HAaHUM KaK BaKHeMIlleu
COCTaBJ/ISIFOLEN eCTeCTBeHHO-HAyUHOW KapTHMHBI MHpa, B OCHOBE KOTOPOWU
JieXXaT K/IoueBble TIOHSTUS, (PyH/laMeHTa/bHble 3aKOHbl U TEOPUU XHUMUU,
OCBOEHUe si3blKa HayKu, YCBOEHHWe W TOHMUMaHue CYLIHOCTH [AOCTYMNHBIX
0000111eHMI MUPOBO33peHUeCKOro xapakTepa, O3HAaKOMJIeHHWe C MCTOpUel
VX Pa3BUTHS U CTAHOBJIEHUS;

e (opMUpOBaHKe U Pa3BUTHE TIPe/ICTaB/IeHHUN O HayUHbIX MeTO/IaX MMO3HaHUS
BeIIeCTB M XUMHMUECKUX peakiuii, HeoOXOAuUMBIX [jisg TprHobpeTeHUs
yMeHUN OpHeHTHPOBAaThCSI B MHpPE BeIlleCTB U XUMHYECKUX SIBJIeHUM,
MMEHOIIUX MeCTO B TIPUPO/ie, B MPaKTUUECKOU U MOBCeJHEBHOM XKU3HY;

e pa3BUTHE YMEHWM U CIIOCOOOB JieTeTbHOCTH, CBSI3aHHBIX C HaO/MoieHreM
U 00BbsiCHEHHMeM XUMUUeCKOTO JKCIlepuMeHTa, CoO/roZieHreM TIpaBUj
6e3omnacHoro obpaiijeHus C BelljeCTBaMU.

Hapsiny c 3TuM, cofep>kaTesibHasi XapaKTepUCTHKA Liesiell U 3a/lay U3yueHust
ripefiMeTa B TIpOrpaMme 10 XMMUU yTOUHEHa U CKOPPEKTHMPOBaHa B COOTBETCTBUM
C HOBBIMU TIPUOPUTETaMH B CHCTeMe cpefiHero obiero obpa3oBaHusi. CerojHsi B
npernofiaBaHUM  XUMUM B Oosbllieli  cTerleHW  OTAAETCS  TIpeIiouTeHHe
MPaKTUYeCKON KOMIIOHEHTe COZiep>KaHusi O0O0ydeHHsi, OpPHMEHTHPOBAaHHOW Ha
TIO/ITOTOBKY BBIMYCKHHKA 0011je00pa3oBaTe/lbHOM OpraHu3allyiy, Baelolero He
HabopoM 3HaHU#, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb criocobamMu u
YMEeHUSIMHA aKTHBHOT'O TIOJyUYeHUs] 3HAaHUM W MPHUMEHEHUs] WX B peasibHOM KW3HU
JJ1s pellieHus TPaKTUUeCKUX 3aZiau.

B cBsi3u C 3TUM TIpU U3y4YeHUM TpeaMeTa «XHUMHUs» [JOMUHUDYIOIlee
3HaueHUe TIPpUoOpeTaroT Takyre 1[eJid U 3aZlauu, Kak:

ajianranusi 00yJaroIuxcsi K yCJIOBUSIM JMHAMUYHO Pa3BUBAIOILIEr0CsS MUPa,
dbopMrpOBaHHWe  WHTE/NIEKTyaJbHO  pasBUTOM  JIMYHOCTHM, TOTOBOM K
camMo00pa30BaHuI0, COTPYJHUUECTBY, CAMOCTOSITeJTbHOMY TIPUHSATHIO TPAMOTHBIX
pellleHWd B KOHKPETHBIX >KU3HEHHBIX CUTYyaLUsiX, CBSI3aHHBIX C BelleCTBAMU U UX
TIpUMeHeHHeM;

dopmupoBaHre y 0OyvyarOIIMXCS  K/IIOUEBBIX HABBIKOB  (K/IFOUEBBIX
KOMIIeTeHLIM), HMMEIIIUX YHUBepcajbHOe 3HaueHue [Jisi pPas3/MuHbIX BHU/OB
JesITeNTbHOCTU: peleHus rpobsieM, MoMcKa, aHaiu3a U 06paboTku nH(popMaluy,
HeoOXOAUMBIX JJii TMpUOOpeTeHHs OIbITa [JeATelbHOCTH, KOTOpasi 3aHHWMaeT
BaO)XHOE MeCTO B I[I03HaHMU XWMWUH, a TaKXKe [J/s OLEHKA C TO3ULUM
9KO0JIOTHYEeCKOW 0e301MacHOCTA XapaKTepa B/USHUS BeI[eCTB U XUMHAUYECKUX
TIPOLIECCOB Ha OpraHu3M uejioBeKa v TIPUPOJHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHBIX WHTEPECOB, WHTEJIEKTyaJbHbIX U TBOPYECKHUX
CTIIoCOOHOCTeN 00yUaroImMXCsI: CITOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBBIE
3HAHUS 110 XUMUH B COOTBETCTBHHU C >KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIb30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKA U aHa/iM3a y4eOHOU U
HayYHO-TIONY/IIPHOM MHPOPMAaI[UM XUMHUYECKOT0 CO/IeP>KaHus;

dbopMrpoBaHue U pa3BUTHe Y 00yUarol[UXCsl aCCOLIMAaTUBHOTO U JIOTUUECKOTO
MBIIILJIeHYs1, HaO/MoaTe/TbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOUMbI, B UYaCTHOCTH, TPH IJIAHUPOBAaHWM U TIPOBEJEHUM XUMUUECKOTO
9KCTIePUMEHTAa;

BOCTIMTaHWe Yy oOyuarommxcs yOeXXJEHHOCTY B  T'YMaHUCTHUYECKOU
HaIpaB/IEHHOCTH XUMUH, €€ Ba)KHOM DO B peIleHHH T100a/lbHBIX Mpobsem
PaLMOHAILHOTO TIPUPO/IOTIONH30BaHUS, TTOTIO/THEHUSI YIHEPTeTUUECKUX PeCypCOB U
COXpaHeHHs1 TIPUPOJHOTO PABHOBECUs], OCO3HAaHHUS HEOOXOAMMOCTH Oepe)KHOTOo
OTHOILIEHHSI K TIPUPOJile U CBOEMY 37I0POBbIO, a TaKXe TPUOOpeTeHusi OIlbITa
WICTI0/Tb30BaHUS TTOJTyUeHHbIX 3HAHWM /I TIPUHATHS TPaMOTHBIX peIleHud B
CUTYaI[USIX, CBA3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMHU.

B yuebHOM 1ilaHe cpegHero oOImero oOpa3oBaHUSI TIPeAMET «XHUMMUSI»
0a30BOr0 YpOBHSI BXOJWT B COCTaB MpeaMeTHON 00actu «EcTecTBeHHO-HayuHbIe
TIpeIMEThI».

OO011jee UKCI0 YacoOB, OTBEEHHBIX /I/Is1 U3yUeHHsI XMWY, Ha 6a30BOM yYpOBHe
cpegHero obiiero obpa3zoBanusi, coctaBsier 68 yacos: B 10 kmacce — 34 vaca
(1 yac B Hefe/10),

B 11 Knacce — 68 yacoB (2 uaca B HeZieJt0),

(1 vac B3AT W3 IIKOJILHOTO KOMIIOHEHTA)



COJEPKAHUE OBYUEHUSA
10 K/TACC
OPT'TAHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUU

[IpegmeT opraHAueCKOU XMMUM: eé BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEeHUE B
TO/TlyUeHWU HOBBIX BelleCTB M MarepuasioB. Teopusi CTpOeHUsI OpraHu4ecKux
coenuHeHur A. M. ByTnepoBa, eé oCHOBHbIe NoJioKeHUst. CTPYKTypHbIe (POPMYJIbI
OpraHhuecKux BelecTB. ['oMonorus, wu3omepusi. XuUMUYecKas CBS3b B
OpraHhuYeCKuX COeIMHeHUSIX — OJMHapHbIe U KPaTHbIE CBSI3U.

[TpesacraBrieHve 0 KjiacCU(PUKaLMA OpraHMYecKux BellecTB. HomeHk/aTtypa
OpraHhuyecKuX COeJUHEHHWW (CUcTeMaThueckas)) W TpUBHAIbHbIe Ha3BaHUS
Ba)KHEUIIIUX Mpe/iCTaBUTeIer KIaCCOB OpraHUueCKUX BelecTB.

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB U WX [peBpalleHUi:
O3HaKOMJieHHWe C oOpa3ljaMu OpraHhYecKuxX BeIecTB W MarepuajaMd Ha UX
OCHOBE, MO/Ie/ITUPOBAaHNe MOJIEKY/l OpPraHUYeCKUX BeIecTB, HaOJIoJeHre W
OMNMCaHWe NeMOHCTPALMOHHBIX OMBITOB IO MPeBpalleHUI0 OPraHUYeCKUX BelleCTB
TIpU HarpeBaHWU (T1aB/ieHWe, 00yT/IMBaHKe U TOpeHHe).

Yraesogopoant

AJIKaHBI: COCTaB U CTpPOEHWe, TOMOJIOTUUeCKuM psifi. MeTaH U 3TaH —
TpocTelilliie Tpe/CTaBUTe/M a/IkaHOB: (u3UuecKre W XUMHUUeCKue CBOWCTBa
(peakuyy 3amelleHUsI M TOPEHUWsI), HaxOXKJeHWe B TMpUpOJe, TIOyuyeHue |
TIpUMEHeHHUe.

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN Psifi. DTUIEeH U MPOIU/IeH —
TpocCTelilliie Tpe/CTaBUTe/M a/IKeHOB: (u3UuecKre W XUMHUUeCKue CBOWCTBa
(peakuyy TUADUPOBaHWS, TaJOT€HWPOBAHWS, TUApATallud, OKUCIEHUsI W
MOJIMMepHr3aLiK ), oy4YeHre U NpUMeHeHHe.

Ankaguensl: OyTtaaveH-1,3 u MeTwi0yTazueH-1,3: cTpoeHHWe, Ba)KHeMIIHe
XMMUUECKre CBOMCTBA (peakuusi ronumepusanuu). [lonydyeHne CHUHTETUYECKOTO
KayuyKa U pe3uHbI.

AJIKWHBI: COCTaB U 0COOEHHOCTH CTPOEHUsI, TOMOJIOTHYeCKUi psifl. ALleTH/IeH
— TMPOCTeWIlIMKA TIpefiCTaBUTe/Ib aTKWUHOB: COCTaB, CTpOeHue, (u3ndecKkhe U
XMMUUECKHe CBOMCTBA (peakluu TWIpHUpOBaHUs, rajl0reHUpPOBaHUs], THjipaTallyu,
rOpPEeHUsi), MoJlydeHre U IIPUMeHeHHe.

Apenbl. beH3osn: coctaB, cTpoeHue, (pU3nMyeckve M XMMUUECKUE CBOWCTBA
(peakivy rajioreHMpOBaHUs ¥ HUTPOBaHUS), MOAyUYeHUe U npumeHeHue. Tonyon:
cocmag, cmpoeHue, ¢uszuueckue U Xumuuyeckue ceolicmea (peakyuu
204/1026HUPOBAHUSI U HUMPOBAHUS), NOJAyYeHUe U npumeHeHue. TOKCAUYHOCTb
apeHOB. ['eHeTMueckass CBSI3b MeXZAY YIVIEBOAOPOAAMY, TpUHAJ/IEXALUMUA K
pa3/IMYHbIM KJ/lacCaM.



[IpypofHble WCTOUHMKM YI/1eBOAOPOAOB. IIpyvpoaHbIM ra3 W MOMYTHbIE
HedTsiHbIe Ta3bl. Hedth 1 eé mpoucxoxzaeHre. Criocobbl repepaboTKu HedhTH:
TeperoHkKa, KPEeKWHr (TepMUUYeCKuM, KaTaIUTU4YecKu), nupoaus. [IpogyKTbl
nepepaboTky He()TH, UX TIPUMeHeHHe B TPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIIM
yToJib ¥ TIPOAYKTHI ero repepaboTKH.

OKcrepuMeHTa/lbHble MeTOZlbl M3Yy4YeHHsl BeIleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM TIIaCTMacC, KayuyykKOB M pe3UHbI, KOJIJIeKI[UH
«Hedbtb» U©  «¥Yroib», MoOJenupoBaHHWe  MOJIeKYJ  yIJIEBOIOPO/IOB U
ra/IoreHONPOU3BO/IHBIX, TIPOBe/leHre MPAKTUUeCKoW paboThl: MosiyyeHue 3TU/IeHa
Yl U3y4YeHHe ero CBOUCTB.

PacuéTHbie 3aaum.

BbruricsieHWst TI0 ypaBHEHWIO XHWMHYeCKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOrO BellleCcTBa WIM TPOAYKTa peaklyy M0 M3BeCTHbIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 UCXO/HBIX BEI[ECTB WY TIPOAYKTOB PEeaKIIH).

Kucopojacoaepikaiiyue opraHuueckKye coeJHHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTBI. MeTaHO/N W 3TaHOM: CTPOEHHe,
¢u3nueckue W XUMHYECKHMe CBOWCTBA (peakUMd C aKTUBHBIMU MeTasljlaMH,
rajioreHOBO/IOpO/ilaMy, TOpeHHe), TMpuUMeHeHHe. BoJopoJHble CBSI3U MEXAy
MOJIEKy/1aMU CITUPTOB. [leliCTBUe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M 4Ye/iOBeKa.

MHoOroatoMHble  CHUAPTHI. OTWIEHIVIMKOIb W T[JIMLEPUH: CTPOEHWUe,
¢u3nueckue W XUMUYECKHMe CBOWCTBA (B3aMMOJEMCTBHE CO IIeJ0YHBIMU
MeTa/l/laM{, KayeCTBeHHasi peaklusi HA MHOrOaTOMHbIe COUPThI). [lelicTBUe Ha
opraHusM uesioBeka. [IpriMeHeHre ruLepyuHa U STUIEHTIUKOJISL.

deHOJ: CTpOeHUWe MOJieKy/bl, (U3MUecKue W XUMHUYEeCKHhe CBOMCTBa.
TokcuuHoCTh peHona. [IpumeHeHue geHona.

Anpneruibl U Kemoubl. Dopmanbierusi, aleTanblery/i; CTPOeHUe,
¢du3nueckue U XMMUUeCKUe CBOMCTBA (peakiuM OKWC/AeHUSI U BOCCTaHOBJIEHUS,
KaueCTBEHHbIE PeakKLuK), MoJlyyeHue U IpUMeHeHue.

OZHOOCHOBHBIe Tipefie/ibHble KapOOHOBbIe KHUC/IOThl. MypaBbUHasg U
YKCYCHasi KUCJIOThI: CTpOeHHe, (pr3ndeckre U XMMHUYeCKrhe CBOMCTBA (CBOMCTRA,
o01e [/ Kacca KUC/IOT, Peakius 3TepuduKal[ii), ToydeHre U IpUuMeHeHue.
CreapuHOBasi U OJIeMHOBasi KWC/IOThI KakK IpeACTaBUTeM BBICIINX KapOOHOBBIX
KUC/0T. Mbljia KaK COJTM BBICIIMX KapOOHOBBIX KUC/IOT, UX MOIOLLjee /eliCTBYe.

CnokHble 3¢GUpbl KaK IMPOU3BOJHBIE KAapOOHOBBIX KHCJIOT. I'Hapomwms
cnokHbIX 3¢bupoB. XKupkl. ['ugponus xxupoB. [IpumeHeHMe >kupoB. bruonoruueckas
POJIb JKAPOB.

YrneBogpl:  cocTaB, Kiaaccupukauus — yrieBojoB  (MOHO-, [AU- U
To/icaxapu/ibl). I'TI0K03a — MpOCTeMIIMi MOHOCaXapyzi: 0COOEHHOCTH CTPOEHMS
MOJIeKyJibl, ¢u3UUecKue W XUMUYeCcKhe CBOWCTBa (B3auMO/leliCTBUe C
ruapokcugom Meau(1l), okucaeHne aMMMauHbIM pacTBOpoM okcuzaa cepe6pa(l),




BOCCTAHOBJIeHUe, OpOoXkeHUe T/IFOKO3bl), HaXOX/eHre B TIpUpojfe, TpUMeHeHue,
ouoornueckast posb. PorocuHTe3. PpyKTO3a KaK MU30Mep TJIHOKO3bI.

KpaxMmasn u 1e/uTr0/i03a Kak MpUpOJHbIe TosimMepbl. CTpoeHHe KpaxMasia U
Le/ut0io3bl. Pu3nueckue W XMMUUYECKWe CBOMCTBA Kpaxmasna (TMApOJIU3,
KaueCTBEeHHas peakLusi C UOJ0M).

OKcrepuMeHTa/lbHble MeTOZlbl M3Yy4YeHHsl BeIleCTB U WX [peBpallleHUi:
TIpoBeJieHWe, Hab/IfOJileHre U OIMCaHWe JeMOHCTPALIMOHHBIX OTBITOB: TOpEHHe
CMIUPTOB, KaueCTBeHHble peakKLMU OJHOAaTOMHBIX CIUPTOB (OKHCIeHWe 3TaHOoJja
okcugoM Meau(Il)), MHOroaTOMHbBIX CIUPTOB (B3aUMOJENCTBHE TJIMI[ePUHA C
ruapokcuzom meau(1l)), anbaerugoB (OKMCIeHHe aMMUAYHbIM PaCTBOPOM OKCH/ia
cepebpa(l) u rugpokcugom Meau(Il), B3ammojelcTBHe Kpaxmaia C WOZOM),
TIpOBe/ieHNe MpaKTHUeckoi paboThl: CBOMCTBA pacTBOpPA YKCYCHOM KUCJIOTHI.

PacuéTHblie 3a7aum.

BbIuric/ieHWsT TI0 ypaBHEHHIO XWMHUYECKOW peaknuu (Macchl, 00bEéMa,
KOJIMUeCTBAa MCXOJHOTO BellleCTBa WIM TMPOAYKTa peakiuy M0 U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 MCXOHBIX BEI[eCTB WX TIPOAYKTOB PeaKIUH).

A3oTcopepykalye OpraHuueckKue CoeJUHeHusl.

AMMHOKHCJIOTBI KaK aM(oTepHble OpraHAueckue coefiuHeHus. Pu3ndeckKre
M XMMHUUECKre CBOMCTBA aMHMHOKHUCIOT (Ha mpumepe TJ/WLWHA). brosoruueckoe
3HaueHue aMUHOKHUC/IOT. [TenTrpbI.

Benkn Kak TpUPOJHbIE BBICOKOMOJIEKY/ISIDHbIE coefvHeHus. [lepBuuHas,
BTOpDUYHAss W TpPeTUYHas CTPyKTypa OenkoB. XuMHUecKWe CBOWCTBa Oe/KOB:
TU/IPO/TU3, IeHaTypal[ysi, KaueCTBeHHbIe peaKiiy Ha Oe/Ku.

OKcrepyMeHTa/lbHble MeTOZbl U3yueHWs BeleCTB U UX TpeBpallleHuM:
HabJ/Tto/leHre 1 OfMcaHue J[eMOHCTPALIMOHHBIX OMBITOB: AeHaTypalus 6enKoB rnpu
HarpeBaHWM, 1IBeTHbIe peaKIuU 0eKOoB.

BbicokoMo/1eKy/IIpHbIe COeANHEeHN S

OCHOBHBIE TOHSATHS XMMHH BbICOKOMOJIEKY/ISIDHBIX COeJMHEeHUI: MOHOMED,
M0JIMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOMMepU3aliuu, CPeHssI MOJIeKy/IsipHast
Macca. OCHOBHbIE MeTOZbI CHUHTE3a BBICOKOMOJIEKYJ/ISIPDHBIX COeJIUHEHUNW —
Mo/IMMepU3aLus U NMOJIMKOH/eHCaLUsl.

OKcrepyMeHTa/lbHble MeTOZbl U3yueHWs BeleCTB U MX MpeBpallleHuM:
03HaKOMJIeHHe C oOpasliaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
KayuyKOB.

MesxripeimMeTHbIe CBA3M.

Peanu3sanyst MeXnpeIMeTHbIX CBsi3€el MpY U3yueHWH OPraHuuecKol XUMHUM B
10 kmacce ocyliecTBsieTCsl 4epe3 MCMO/b30BaHUe Kak OOIMX eCcTeCTBeHHO-
HayYHbIX MOHSTUM, TaK W TOHSITHUW, SIB/SIOIIUXCS CUCTEMHBIMU [Ji1 OTe/TbHbIX
rpeiMeTOB eCTeCTBEHHO-HAayYHOT0 1[MKJ/IA.



OOb1iue ecTeCTBEHHO-HayuUHble TIOHATHS: sIBJIeHUe, HAy4YHbIN (PaKT, TUMOTe3a,
3aKOH, TeOpWs, aHa/u3, CHHTe3, KiaacCUbUKalus, MepuoJndHoOCTb, Hab/roeHue,
v3MepeHue, SKCIIepUMEeHT, MO/leJTMPOBaHUe.

dusrka: MaTepus, SHeprus, Macca, aToM, 3JIeKTPOH, MoOJIeKy/a,
HepreTUYecKuii ypoOBeHb, BeIeCTBO, Te0, O0OBEM, arperaTHoe COCTOSTHUE
Bell[eCTBa, (hr3nuueckre BeTMUUHbI U eZIUHUITbI UX U3MepeHUsl.

Buosorusi: KieTka, opraHvsM, Ouocdepa, oOMeH BelljecTB B OpraHu3Me,
dboTocuHTe3, OMONMOTMUeCKU AaKTHBHBIe BellecTBa (0Oenku, YI/IeBOAbI, JKUDHI,
(dhepMeHTHI).

['eorpacdusi: MuHepanbl, TOpPHbIE TTOPO/bI, T0JIe3HbIe KCKOTaeMble, TOTIIMBO,
pecypchbl.

TexHosOrvsl: mNUILEeBble TPOAYKTbl, OCHOBBI palMOHAJbHOTO MUTaHUS,
MOIOIIIMEe CPeJICTBa, JIeKapCTBeHHbIe U KOCMeTHUeCKUe TiperapaThl, MaTepuasbl 13
VCKYCCTBEHHbBIX U CUHTETUUeCKUX BOJIOKOH.

11 KJIACC
OBIIASI N HEOPTAHNYECKAS XUMUSA

TeopeTnueckye 0CHOBbI XUMHH

XUMUUeCKUU 3jieMeHT. AToM. fapo aroMa, W30TOMbl. E€KTPOHHAas
000/10uKa. JHEpreTUUeCcKre ypOBHH, MOAYPOBHU. ATOMHBIe opbuTtamw, s-, p-, d-
y/eMeHTbl. OCOOeHHOCTH pacripe/ie/ieHusi JIeKTPOHOB TI0 OpOMTa/IsiM B aToMax
3JIeMEHTOB TePBbIX UEThIPEX MePUO0B. DIeKTPOHHAsE KOHPUrypaLusi aTOMOB.

[Teprognueckrii 3aK0oH U Ilepruosnueckass cucTeMa XUMUYECKUX 3J1EMEHTOB
. Y. MenpeneeBa. CBsi3b MepuoguuyecKOro 3akoHa U Ileproauyeckor CHUCTeMBbI
XUMHUUeckux snemeHToB [l. V1. MeHgeneeBa ¢ COBpeMEHHOU TeOpHWeU CTPOeHUSs
aTOMOB. 3aKOHOMEDHOCTA W3MEHEeHUsI CBOMCTB XHWMHWUYECKHUX 3/IEMEHTOB WU
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BeIleCTB [0 TPyMMaM U TIepuojaMm.
3HaueHre MepuoAMYeCKOro 3aKOHa B pa3BUTUM HayKHU.

CtpoeHve BelllecTBa. XUMHUeCKasi CBA3b. BWAbl XUMHYECKOW CBSI3U
(KOBajileHTHas HeMoJIApHAas W MOJIpHAasi, WOHHAas, MeTa/uinueckas). MexaHu3Mbl
oOpa3oBaHUsI KOBQ/IEGHTHOM XUMHUUYeCKOW CBsi3M (0OOMeHHBIM U JJOHOPHO-
aKlenTopHbii). BopopoaHasi cBsi3b. BaseHTHOCTb. JDNeKTPOOTPULIATENbHOCTD.
CreneHb OKuC/ieHUs. VIOHBI: KATUOHBI U aHUOHBI.

BemlectBa MOJEKY/ISIPHOTO W HEMOJIEKY/ISIDHOTO ~ CTPOeHMsl.  3aKOH
TIOCTOSTHCTBA COCTaBa BelleCTBa. TUIMbl KPUCTAVIMUECKUX PeLIETOK. 3aBUCUMOCTh
CBOMCTBA BeIl[eCTB OT THIa KPUCTA/UIMUECKOU PEIIETKU.

[loHaTHe O AucriepcHbIX cucTemax. VICTUHHBIE U KOJUIOUHBIE PaCTBOPBI.
MaccoBas [0/151 BellleCTBa B pacTBOpe.

Knaccudukaiiys HeopraHuyeCcKux COoeIMHEHU M. Howmenkiatypa
HeopraHWueCKux BelecTB. ['eHeTMyeckasi CBSI3b HEOPraHWYECKUX BelLeCTB,
TIPUHAJIeXXal X K pa3/IMYHbIM KjlaccaM.



Xumuueckass — peakuus.  Kraccudukanus — XMMHAYECKUX — peakUudid B
HEeOpPraHW4eckKOld M OpraHhueCcKou XWMWM. 3aKOH COXpaHeHWsI MacChl BeIleCTB,
3aKOH COXPaHeHUsI U MpeBpallleHust SHEPIUU TIPYU XUMUYECKUX peakl[ysiX.

CKOpOCTb peakijiu, eé 3aBUCUMOCTh OT Pa3iuuHbIX (hakTopoB. OOpaTuMbie
peakiuu. XuUMHYeCKOoe paBHOBecue. @akKTOpbl, B/UAIOL[ME Ha COCTOSIHUE
xXyuMuyeckoro pasHoBecus. IIpuHiun Jle Ilartesnbe.

OnekTponuTryeckas auccoruanys. CuibHbIe U cylabble 3/1eKTposiuThl. Cpefia
BO/JJHbIX PaCTBOPOB BeILeCTB: KUC/asi, HeUTpasbHas, Le/I0UYHasl.

OKuCUTEeIbHO-BOCCTAHOBUTE/IbHBIE DEaKLUU.

OKCrepuMeHTa/lbHble MeTOZbl M3Yy4YeHHs BellleCTB U WX [peBpallleHUi:
JeMOHcTpauuys Tabymi «[leproanueckass cucTeMa XUMUUECKMX 3jieMeHToB [, U.
MeHeneeBa», M3ydyeHHe MoOje/iell KPUCTA/UTMUECKUX PeIIETOK, Hab/ofeHne |
oTMcaHue IeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/ioKeHWe TepoKCH/a
BOJIOPOZia B MPUCYTCTBUM KaTajn3aTopa, onpeziesieHrde CpeJibl paCTBOPOB BelLleCTB
C TIOMOIIbI0 YHMBEpPCA/lbHOTO WHJWKAaTopa, peakldd WOHHOTO 0OMeHa),
TIPOBe/IeHHe TIPAKTHUECKOM paboThl «BiusiHre pa3/TnyHbIX (aKTOPOB Ha CKOPOCTh
XMMUYECKOU peakLium».

PacuéTtHble 3a7aun.

PacuéTel 1O ypaBHEHUSIM XUMHWYECKUX peakud, B TOM UHCJIe
TePMOXUMHUYECKHE PAaCUEThl, PACUETHI C MCIIOJb30BAHWEM IIOHATHS «MacCOBast
JlOJIs1 BeLL[eCTBa».

Heopranuueckasi Xumusi

Hemetannbl. IlonoxeHne HemeTa/qioB B [lepuoguueckon  cucTteme
XUMUUeCKUx 3meMmeHTOB [I. V. MeHzeneeBa U 0COO@HHOCTU CTPOEHUsI aTOMOB.
dusruecKre CBOMCTBA HeMeTa//IOB. AJIIOTPONUS HeMeTa/sIoB (Ha TMpumepe
KUCJI0pPO/a, cephbl, ¢hocdopa u yriaeposa).

XUMHUeCcKrde CBOMCTBA BaKHEMIIIMX HeMeTa/lJIOB (TaJloreHOB, Cepbl, a30Ta,
docchopa, yriepoja U KpeMHUs)) U UX  coeluHeHUU  (OKCHJOB,
KUCJIOPOACOIepXKallX KUC/IOT, BOJOPOAHBIX COeIMHEHUN).

[IpyMeHeHUe Ba)KHEUIIINX HEMETA/JIOB U UX COeJMHEeHUM.

Metannel. Tlonoxenve metamioB B Ileproguueckor cucteMe XHUMHYECKHAX
ynemenToB 1. 1. MeHpeneeBa. OcobeHHOCTU CTPOEHMS JIEKTPOHHBIX 000/104ueK
aToMoB MeTtasioB. O6iue ¢usnueckre cBoiicTBa MeTasuioB. CriyiaBbl MeTasljioB.
OeKTPOXUMUUECKUH Psifl HaTIpSDKeHU MeTasljioB.

XUMHUeCKrde CBOMCTBA Ba)KHEUIIIMX MeTas/uIOB (HaTpuM, Kalud, Ka/bL[UW,
MarHuM, aJtOMHUHUM, [IUHK, XPOM, >Kejle30, Me/ib) U UX COeJJUHEeHUH.

OO6mue criocobbl ToMyueHUs MeTas/ioB. [IpriMeHeHWe MeTa/lJIoB B OBITY U
TeXHUKe.

OKCrepuMeHTa/lbHble MeTOZbl M3YyUeHHs BelleCTB U WX [peBpallleHUi:
v3ydyeHre KOJIeKIUU «MeTalabl ¥ CIUIaBbl», 00pa3ljoB HEMETaJl/ioB, pellleHHe
9KCTepUMeHTalbHbIX 3afiau, HabsitoJjeHue W OlMcaHue JAeMOHCTPALMOHHBIX U



71abopaTOpPHBIX OMNBITOB (B3aMMO/eNCTBHEe TUPOKCH/A aFOMUHHKSI C pacTBOpaMu
KUCJIOT U 11[e/Ioueid, KaueCTBeHHbIe peakl[iyd Ha KaTUOHbI MEeTalJIOB).

PacuéTHbie 3aauu.

PacuéTel Macchl BelrjecTBa Wi 00BEMa Ta30B M0 M3BECTHOMY KOJMUECTBY
BellleCcTBa, Macce Wik 00BEMY OFHOTO M3 yUaCTBYIOIIMX B peaklUM BelecTB,
pacuéThl Macchl (00BEMa, Ko/IMUeCTBa BellleCTBa) MPOAYKTOB Peaki[i, ec/id OJTHO
13 BelIeCTB UMeeT MPUMECH.

XUMMA U )KU3Hb

Pomb xuMuu B obecrieueHHWH SKOJ0THUYECKOM, SHepreTUYecKOW W TTUITIeBOU
6e30MacHOCTH, Pa3BUTHM MeUIMHBL. [TOHATHE O HAyUYHBIX MeTO/ax TO3HAHMUS
BeILleCTB U XUMUUYECKUX PeaKI[vH.

[lpencraBnenvss 00 OOIMMX HAyUHBIX TPUHIUMIIAX  TIPOMBIIIIEHHOTO
TIO/TyUYeHHUSs Ba)KHEUILINX BelleCTB.

YesioBeK B MHUpe BeIleCTB M MaTepuasioB: BaKHeHIllMe CTPOUTe/bHbIe
Marepuasibl, KOHCTPYKLIMOHHbIe MaTepuanbl, KpaCKu, CTeKJI0, KepaMUKa,
Marepuasbl J/s1 3JIEKTPOHWKM, HaHOMAaTepHuasbl, OPraHuYecKrue U MUHepasbHbIe
ya00peHus.

XvMHUsI U 3[I0POBbe Ue/ioBeKa: MpaBu/a HCMO/b30BaHUs JIeKapCTBEHHBIX
TIperiapaToB, TpaBuia 0e30macHOT0 MCII0/Ib30BaHUs MperapaToB ObITOBOM XUMUH
B MOBCE/IHEBHOW >KU3HU.

MesxripeiMeTHbIe CBSI3U.

Peanmu3arnisi  MeXNpeAMETHBIX  CBs3eM TpU  H3ydyeHWH oOImerd u
HeopraHu4eckor XxuMuM B 11 Kjlacce OCYIeCTBJISIETCSI Uepe3 UCIO0JIb30BaHUe KaK
OOIMX eCcTeCTBeHHO-HAYUHBIX TIOHSTUW, TaK W TIOHATHMN, SBJISIOU[UXCS
CUCTeMHBIMU JIJI1 OT/e/IbHBIX IPeMeTOB eCTeCTBEHHO-HAYYHOT' O LIUK/Ia.

OO1ue ecTeCTBeHHO-HayUuHble TOHSITHS: HAay4HbIH (DaKT, THAIOTe3a, 3aKOH,
TEOpHSs, aHajau3, CUHTe3, KaacCU(PUKaIUs, IepUOJUUYHOCTh, Hab/omeHue,
5KCIepPUMEHT, MOZIeIMPOBAHKUE, U3MEDPeHUe, sIBJIeHUe.

@du3MKa: MaTepusi, SHeprus, Macca, aToM, 3JIeKTPOH, IPOTOH, HEMTPOH, WOH,
W30TOIl, Pa/IMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKUM YPOBEHb, BeIeCTBO, TeJO,
00BEM, arperaTHOe COCTOsSIHUE Bell[eCTBa, (hHM3UUeCKre BEeJTUUUHBI U eAVHULIBI UX
V3MepeHusi, CKOPOCTb.

Buosiorvsi: KjleTKa, OpraHus3M, SKocucTema, Ouocdepa, Makpo- WU
MHKPO3JIeMeHTbl, BUTaMHUHbI, 0OMeH BeIl[eCTB B OpraHu3Me.

['eorpadusi: MyUHepasbl, TOPHbIE TOPO/bI, MOJIe3Hble WCKOMaeMble, TOTIIMBO,
pecypchbl.

TexHOo/MOrus: XuMuJyeckasi pOMBILIJIEHHOCTb, MeTa/UIyprusi, NMPOU3BOJCTBO
CTPOUTEJIbHBIX MaTepUasioB, CebCKOXO3SIMCTBEHHOEe TPOU3BO/CTBO, TIHII[eBast
TIPOMBIIIJIEHHOCTh,  (papMalieBTUUecKasi ~ MPOMBIIIJIEHHOCTb,  MPOU3BO/CTBO
KOCMETHMYEeCKUX TpernapaToB, TPOM3BOACTBO KOHCTPYKLMOHHBIX MaTepHasioB,
3J1eKTPOHHAs ITPOMBILLIEHHOCTb, HAHOTEXHOJIOTHH.



ITNTAHMPYEMBIE PE3YJIBTATBEI OCBOEHUA ITPOI'PAMMEI 110 XM
HA BA30BOM YPOBHE CPEIHEI'O OBIIIEI'O ObPA3SOBAHHIA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBMMBaeT TpebOBaHUSI K pe3ylbTaTaM OCBOEHUS
oOyyJaroIMMHCS TpOrpaMM  CpefHero o0Iero o0pa3oBaHUsl  (JTMUYHOCTHBIM,
MeTaripeJMeTHbIM W [OpeAMeTHbIM). HayuyHO-MeTOoAWYeCKOW OCHOBOW /IS
pa3pabOTKKU TUIAHUPYEMBIX pe3y/JbTaTOB OCBOEHHsS MPOrpaMM CpeAaHero oOIrero
00pa30BaHUs SIB/IIETCSI CUCTEMHO-/IeSITe/TbHOCTHBIM ITOAXO/I.

B COOTBETCTBHMM C CUCTEMHO-ZESITebHOCTHBIM TIOAXOAOM B CTPYKType
JTMYHOCTHBIX pe3yJIbTaTOB OCBOEHUsl TpeaMeTa «XUMHs» Ha YPOBHe Cpe/Hero
ob111ero o0pa3oBaHus Bb/le/IeHbI C/IeYIOIIe COCTaBJISIONHE:

OCO3HaHWEe OO0yYaroIUMHUCS POCCUMCKOW TPakJaHCKOW WIeHTHYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IbHOCTH Y CaMOOTIpe/ieJIeHUI0;

Ha/JMuMe MOTHBALMU K 00yUeHHIo;

1je/leHarnpaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXX[eHWi TMUHOCTH Ha OCHOBe
KJTFOUEBBIX [[eHHOCTEeM W NCTOPUUECKUX TPAAUIMi 6a30BO HayKW XUMUM;

TOTOBHOCTb U CITOCOOHOCTH OOYyUarol[uXCss PYKOBOJCTBOBaThCSI B CBOeM
J1esITeNTbHOCTU L[€HHOCTHO-CMBIC/IOBBIMUA YCTAaHOBKaMH, MPUCYILUMH LIeJIOCTHOU
CHCTeMe XMMHUeCKOTro 00pa3oBaHus;

Ha/IMuMe MpaBOCO3HAHUS SKOJIOTUUECKOUN KYJIbTYPhI U CIIOCOOHOCTU CTaBUTh
1[e/T1 U CTPOUTD >KU3HEHHbIEe T1JIaHbI.

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUS IipeAMeTa «XHUMHS» [JOCTUTarOTCS B
eIUHCTBe yuyeOHOM U BOCIUTATENbHOW [1eATEeTbHOCTH B COOTBETCTBHM C
r'YMaHUCTAUECKUMU, COLIMOKYJIbTYDHBIMU, AYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU
U WjeasaMd POCCUMCKOTO TPaKJaHCKOTO 00IlecTBa, NMPUHATHIMU B 0OIIecTBe
HOpMaMW W TpaBWJIaMU  TIOBeJileHUs,  CMOCOOCTBYIOLIMMHU  TIpoLjeccam
CaMOIIO3HaHUsl, CaMOpa3BUTUSI W HPABCTBEHHOTO CTAHOBJIEHUS JTMYHOCTU
00yUaroIuXcsl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS TIpeAMeTa «XHMUS»  OTpakaroT
c(hOpMUPOBAHHOCThL OMbITa I103HABATE/JbHOM W MPAKTUUECKOW [1eATeTbHOCTU
00yuaroIuXxcs 10 pear3aliy TIPUHSATLIX B 00I[eCTBe 1IeHHOCTeH, B TOM YKCJ/ie B
YacTu:

1) rpa)kIaHCKOT0 BOCIMTAHUSA

0CO3HaHUs1 00yYarOIIUMUCS CBOMX KOHCTUTYL[MOHHBIX MpaB U 00si3aHHOCTeH,
yBa)KEeHUS K 3aKOHY U MIPABOMOPSIIKY;

Mpe/iCTaB/JeHUs] O COLMAJbHBIX HOPMax W MOpaBUIaX MEXKIUYHOCTHBIX
OTHOLIEHUH B KOJVIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBODUYECKOW [eATebHOCTH TP CO3[AHUU
yueOHbBIX TPOEKTOB, pellleHUM y4eOHBIX W TO3HaBaTebHbIX 3a/lay, BHITIOJHEHUU
XUMHUECKUX IKCTIEPUMEHTOB,

CTIOCOOHOCTH TMOHWMAaTh W TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/In3e pa3/TMYHbIX BUJIOB YueOHOM /esaTeTbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHHA:

1[EHHOCTHOTO OTHOIIIeHUSI K MCTOPUUYECKOMY M HayuHOMY Hac/e[uto
OTeueCTBeHHON XUMUHU;

yBa)KeHHsI K TIPOLleCCy TBOpUYeCTBa B 007aCTA TeODUM W TIPAKTHUECKOTO
TIpPUMEHeHHs XMMHH, OCO3HAaHUs TOTO, UTO AOCTMDKeHUs HayKU eCTh pe3yJbTaT
JUIUTe/IbHbIX ~ HaOMro/ieHni, KPOTMOT/IMBBIX  JKCIIepUMEHTA/JbHBIX  TTOMCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TTPAKTHKOB,

WHTepeca W II03HaBaTe/bHBIX MOTHBOB B TIOAYUYEeHHUH U TIOC/IEAYIOLEM
aHa/iM3e UH(OPMAILUK O MepeioBbIX JOCTUKEHUSIX COBPeMEeHHOW OTedyeCTBEHHOM
XUMHH;

3) AyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHNS;

CIIOCOOHOCTH OLIeHMBATh CUTYAl[MH, CBs3aHHbIE C XUMUUECKUMHU SIBJIEHUSIMHU,
Y TIpUHUMAaTh OCO3HaHHBIE pellleHus], OPUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOUX TOBApHIIed C
TO3UIMM HPaBCTBEHHBIX M MPaBOBbIX HOPM M OCO3HaHWe TMIOC/IeCTBUN 3THUX
TIOCTYTIKOB;

4) popMuUpOBaHHUA KYJILTYPbI 3/[0POBbSI:

MOHMMAaHUsI 1[EHHOCTeH 3/0poBOro U 0Oe30macHOro oOpa3za >KU3HH,
HeoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (H3UUeCKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmofienyss TipaBusl  Ge3omacHoro obpalleHust C BelljeCTBaMH B OBITY,
TOBCEeJHeBHOM YKU3HU U B TPYI0BOU JeATeIbHOCTH;

MOHUMaHWs 1[eHHOCTH TIpaBWI WHAWBUJYAJbHOTO U  KOJJIEKTUBHOTO
Ge30racHOro MOBe/IeHNsI B CUTYaI[UsIX, YTPOXKaIOIUX 3ZI0POBBIO U JKU3HM JIFOIel;

OCO3HAHUS TIOC/IeICTBUNA W HENPUSATHS BPEJHBIX NPUBBIUEK (yIOTpeb/ieHus
aJIKOT0J15, HADKOTUKOB, KYPeHHUS]);

5) TPy/A0BOr0 BOCIIMTAHMSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B yueOHO-MCC/ie[JoOBaTeIbCKOU
JesiTe/IbHOCTH,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM W JPYIMX  BHZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha aKTMBHOE ydYacThe B pellleHUuM TMpPaKTUUeCcKux 3ajau
COLIMa/IbHOM HarlpaB/IeHHOCTHU (B paMKax CBOEro Kjacca, IIIKOJIbI);



WMHTepeca K MPaKTUUeCKOMY H3y4eHUIO Mpodeccuii pa3iMyHOro pojia, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHUH 10 XUMUU;

yYBa)KeHUs K TPYAY, JIOZSIM TPY/ia ¥ pe3y/ibTaTaM TPYA0BOU /1eATelbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUYa/JLHOM TpPaeKTOPUHU
obpa3oBanus, Oyayieii mpodeccmr W peanu3anii COOCTBEHHBIX >XKHM3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOoB, CIIOCOOHOCTeN K XMMHUU, UHTEPeCoB U
notpebHOCTel 00111eCTBa;

6) 53K0/10rMYeCcKoro BOCIIUTAHUS:

9KO0JIOTUYECKH 11e/ieco0bpa3HOr0 OTHOIIEHWS K TIpUpojie, KaK HMCTOUHHKY
CYILI[eCTBOBAHUSI JKHU3HU Ha 3eMJie;

TIOHMMaHUsI TJI00A/IbHOTO XapakTepa 3KOJOTHYeCKUX TIpoOsieM, BIIHSHUS
5KOHOMUYeCKHUX TPOL[eCCOB Ha COCTOSTHUE MPUPOJHOM U COLMaNbHOMN Cpefbl;

OCO3HaHUSI HeOOXOAWMOCTH HCTIONb30BaHUSl [JJOCTYDKEHUM XUMHH  [IJist
pelilieHus1 BOTIPOCOB PALIMOHAbLHOTO TIPUPO/I0TIOH30BaHMUS;

aKTUBHOTO HeMpUATUS [IeWCTBUM, NPUHOCSIIMX Bpell OKpY’Karolen
TIPUPOJTHOM Cpefie, YMEHHsI MPOTHO3HMPOBaTh HeO/IaronpUsTHbIE 3KOJIOTHYEeCKHe
TI0C/IeICTBYS TIPeATNIPUHUMAaeMbIX eHCTBUI U MpeA0TBpaIlaTh UX;

Ha/JIMuMsi pa3BUTOTO SKOJIOTMUECKOTO MBIIIeHNS], SKOJIOTMUeCKoi Ky/bTYpBhl,
OTIbITa JlesITe TbHOCTH 9K0JIOTUUECKOU HaTpaB/IEHHOCTH, yMeHUSI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHUKAaTHBHOW U COI[HA/IbHOMN
MIPAKTHKEe, CIOCOOHOCTH U YMEeHHsI AaKTHUBHO TIPOTHUBOCTOSITH HW/€0JIOTHH
xemodobuu;

7) EHHOCTH HAay4YHOTr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTY MHPOBO33P€HHs], COOTBETCTBYIOLL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00ITIeCTBEHHOM MPaKTHUKM;

MOHUMaHWs CreuUKU XUMUM KaK HayKd, OCO3HaHWs €€ poau B
dhopMHpOBaHMY PpalMOHANTBHOTO HAyYHOT'O MbIIIJIEHUS, CO3/JaHWH 11eJIOCTHOTO
Tipe/icTaB/ieHuss 00 OKpYy’KarollleM MHpe KaK O eJUHCTBe MPUPO/BLI U uelioBeKa, B
MO03HAHUM TIPUPO/HBIX 3aKOHOMEDHOCTeM U pellleHWH TpobsieM COXpaHeHUs
TIPUPOTHOTO PaBHOBECHS;

ybe)xgéHHOCTM B 0c000W  3HAUMMOCTM XUMHH [II1  COBPEMeHHOMU
I[UBA/IM3AIUM: B €€ TyMaHUCTUYECKOW HarpaBIeHHOCTH W Ba)KHOH pOMU B
CO37laHWM HOBOM 0a3bl MaTepHaIbHOM KYJILTYPhI, PeIlleH!H r100aabHbIX TIPooieM
YCTOMUMBOTO Pa3BUTHs Ue/i0BeueCTBA — ChIPbEBOM, SHEPreTUUYeCKOM, MUILIEBOU U
9KOJIOTMUecKo 06e30MacHOCTH, B pa3BUTHUH Me[UIIMHbI, 0bOecrieueHUH YCIOBUM
YCITEIITHOTO TPyJa W SKOJOTMUeCKd KOMGMOPTHOM JKU3HM KaKAOro uieHa
o0I111eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAaHUs CYIL[HOCTA MeETO/IOB
TI03HAHMS, WCII0/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CITOCOOHOCTH HCIIOJb30BaTh



To/yuyaeMble 3HaHUWs [Jis aHa/li3a U 00bSICHEHUs SIBJIEHUM OKPY’KaloIl[ero Mupa u
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus [iesiaTb 000CHOBaHHBIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB U WMEIOIIUXCS JaHHBIX C 1[efIbI0  TOJyUeHus
JIOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTH CaMOCTOSATeNbHO HCI0J/Ib30BaTh XUMHUYECKWe 3HaHWS /IS
peliieHusi Ipo6JieM B peasibHBIX KU3HEHHBIX CUTYaLIUsX;

VHTepeca K TT03HAaHUI0 U UCC/Ie/I0BaTeIbCKON JesiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HeNpephiBHOMY  00pa3oBaHMIO U
camMoo0pa30oBaHWIO, K AKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAaHUM 110 XWUMWUU B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMUY;

VMHTepeca K 0COOeHHOCTSIM TpyZia B pa3MuMuHbIX chepax mpodecCroHanbHOM
JiesiTeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATHI

MertaripeiMeTHbIe pe3yJ/ibTaThl OCBOEHHs yueOHOro TipeMeTa «XUMUsS» Ha
ypOBHe cpeiHero obiriero 06pa3oBaHus BK/IFOUAIOT:

3HauMMble A9 (OPMHpPOBAaHHUSI ~ MHMPOBO33DeHHMS  OOYYaroIIMXCs
MeXIUCLUTITMHADHBIEe (MeXKIIpeJiMeTHbIe) OOIleHay4YHble TOHSTHS, OTPa’karolfue
L[eJIOCTHOCTb HAyYHOM KapTWUHbl MHpa U CleUu(UKy MeTOJOB TO3HaHUS,
WCIO/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BeIl|eCTBO, SHeprus, siBjieHue,
Tipoliecc, CUCTeMa, HayuyHbld (pakT, MPUHIUI, TUMOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
Teopusi, UCC/eloBaHue, HaOMoieHr e, U3MepeHue, YKCTIeEPUMEHT U JIDYTHe);

yHUBepcasbHble yueOHble JeiicTBUs (TI03HaBaTe/bHble, KOMMyHUKaTUBHbIE,

pEryasiTUBHbIE), obecrneurBaroLLie (dbopMHUpoOBaHue (yHKLMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETeHL[UH 00yYaroLuXCsl;
CTIOCOOHOCTD obOyyJaroImxcs HCTI0/Tb30BaTh OCBOEHHbIe

MeXIUCIUTUTMHApHbIE, MUPOBO33peHUYeCcKHe 3HaHUS U YHUBepCajibHble yueOHbIe
JIeMCTBUS B MO3HABATE/IbHOU U COLIMA/IbHOU MPAKTHKe.

MetarnpegMeTHble pe3y/bTaTbl OTPaXkalOT OB/aZileHWe YHUBEpCalbHbIMU
yueOHBIMH  TI03HABaTeIbHBIMM, KOMMYHUKATUBHBIMH W  PETYISTUBHBIMH
JIeMICTBUSIMU.

Ogafenue YHHBepCaTbHBIMH y4eOHBIMHU NMo3HaBaTe/IbHbIMU
NeflCTBUAMU:

1) 6a3oBbIe JTOrMUecKHe JeHCTBHUS:

CaMOCTOATe/IbHO  (OpMy/IMpOBaTb W aKTyaJW3upoBaTh  Ipobsiemy,
BCECTOPOHHE eé pacCMaTpUBATh;

omnpefieNiATh LieJId [AesTeTlbHOCTH, 3ajaBasi MapamMeTpbl M KPUTEPUU UX
JIOCTHYKeHHsI, COOTHOCUTb pe3y/ibTaThl [iesiTeTbHOCTH C TTI0CTaB/IeHHBIMU LIe/ISIMU;

WCII0/Tb30BaTh TIPU OCBOEHWM 3HAHUM TMPUEMBI JIOTUUECKOTO MBIIIEHUST —
BbIJIe/ISITh XapaKTepHble MPU3HAKU MOHSTUM M yCTaHAB/IMBATh WX B3aUMOCBS3b,



WCTI0/Th30BaTh COOTBETCTBYIOIIME TIOHATUS ZJis1 O0BSICHEHUs OT/leNTbHBIX (DaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBaHUS W KpUTepUd [as KjaaccudUKal[iyd BeleCTB U
XUMUYECKUX peaki[ui;

yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3W MEXAY U3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKWe PpacCykieHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TIO
aHa/IoTuM), BbISB/SATL 3aKOHOMEPHOCTHM M TMPOTHMBOpPeUrsi B pacCMaTpUBaeMbIX
ABJIEHUSTX, (HOPMY/TMPOBATh BHIBO/IbI M 3aK/TFOUEHUIS;

TIPUMEHSTDb B Tpoliecce TO03HaHUS, UCTIO/b3yeMble B XUMHUK CUMBOJINYECKHEe
(3HaKOBbIE) MO/Ie/H, Mpeobpa3oBbIBaTh MO/IeIbHbIE MPe/ICTaBAeHUs] — XUMUUeCKUM
3HaK (CUMBOJI) 3J/ieMeHTa, XuMmuueckass ¢GopMmy/a, ypaBHeHHE XUMHYeCKOU
peakiuy — TIPU pellleHWH yueOHBIX T03HaBaTe/JbHbIX M TIPAKTHUYECKUX 3afiau,
TIPUMEHSTb Ha3BaHHbIE MOJe/IbHbIe TIpe/[CTaB/IeHUs [Jisi BbISIBJIEHUS] XapaKTepHBIX
TIPU3HAKOB U3yuaeMbIX BEIIeCTB U XUMUUECKUX PeakIvi.

2) 0a3oBbBIe HCC/IE0BATEeIbCKHE AeliCTBUA:

B/Ia/IeTh OCHOBAaMH METO/IOB HAy4YHOTO TO3HAHUS BeIeCTB U XUMHUUECKHX
peakiuu;

dbopMyMpoBaTh Lie/M U 3a/lauu UCC/IeI0BaHusl, UCTI0Ib30BaTh MOCTaB/IeHHbIE
W CaMOCTOsITeIbHO C(OpPMY/MpOBaHHbIE BOIPOCHI B KaueCcTBe UMHCTpyMeHTa
TI03HAHUS U OCHOBBI [jisi (DOPMUPOBAHUS THTIOTE3bI 10 MPOBEPKe MPaBUIbHOCTH
BBbICKa3bIBaeMbIX CYKAEeHHUH;

B/IaJ/ieTh HaBbIKAMH CAMOCTOSITE/IbHOTO IIJTaHUPOBAaHUSI U IIPOBe/IeHUsI
yUeHUYeCKMX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHsI HabIoZaTh 3a XO[0M
Tpoljecca, CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €ro pe3y/bTaT, (OpPMYJIHUPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/e/I0BaHUS,
COCTaB/ISATh 000CHOBAaHHBIM OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HCCIe0BaTe/IbCKOM W MPOEKTHOMU
JesiITeJIbHOCTH, TIPOSIB/IATH CMOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOUCKY MeTO/IOB pellleHus] TPaKTUYeCKUX 3afilau, MPHUMEeHEHHWI0 pPa3InuyHbIX
MeTO/IOB TT03HAHMSI.

3) pabota c uadopmanuei:

OPHEHTUPOBAThCSI B PA3/IMUHBIX HCTOYHWKAx WHGopMaluu (Hay4dHo-
TIOMy/IsIpHasi JUTepaTypa XUMUUECKOTO COJiep)KaHHus, CIIpaBOYHbIe T10COOUS,
pecypcol VIHTepHeTa), aHanM3MpoBaTh MH(OPMALMIO pa3/MyHbIX BUJOB U (OpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUUBOCTH;



(¢hopMyMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIe METO/IbI MPU TIOUCKe U
orbope wHbOpMaMKM, HEOOXOAUMON [T  BBIIOJIHEHWS y4eOHBIX 3a7ad
OIpe/ie/IeHHOI O THUIIa;

npuobpeTaTh OMBIT KCIOIB30BaHUs WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHUM Y Pa3/IMUHbIX MOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMNTHUMa/ibHYl0  (GOpMy  TpeAcCTaB/eHUs
uHbopMaLuu (cxembl, TpadvKu, AUarpaMmbl, TaOIULIbI, PUCYHKHU U IPYTUE);

UCTIOMb30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcTBa Tmipu pabore c
XUMUYeCcKor uHdopMalveil: TpPUMeHSITh MexXIpeaMeTHble (du3nueckue U
MaTeMaTUueCKre) 3HaKd U CUMBOJIbI, (hOpMYyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

WCTOJb30BaTh M Mpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHE Cpe/iCTBa
HarJIsiiHOCTH.

OBajieHNie yHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeHCTBUAMM:

3aZlaBaTh BOIIPOCHI T10 CYIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le AUajaora u/uim
JUCKYCCUM,  BbICKa3biBaTb  ujeM, (GOpMy/JMpoBaTb CBOWU  TPeAJIO’KeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TTPe/I/I0KeHHOM 3a/1auy;

BBICTYMAaTh C TMpe3eHTaljueil pe3y/bTaTOB I[103HABAaTe/JbHOW [esTe/IbHOCTH,
TMOJIyYeHHBIX CAaMOCTOSITe/TbHO WJIM COBMECTHO CO CBEPCTHHUKAMM MPU BbIIIOJTHEHUH
XUMHUUECKOT0 SKCIieprMeHTa, MPaKTUUeCcKol paboThl MO WCC/eJOBaHUIO CBOMCTB
M3yuaeMbIX Bell[eCTB, peaau3aluy yueOHOTo mpoeKTa U (OopMyIMpOBaTh BHIBO/bI
10 pe3yJ/ibTaTaM TIPOBEAEHHBIX KCC/Ae[0BAaHUM TyTEM COrJlaCOBaHUsl MO3ULUN B
xo/1e 06cyXIeHnss 1 0OMeHa MHEeHHUSIMH.

OBJ1afieHHe YHUBepPCa/IbHBIMH Pery/JIATUBHBIMH /IeHCTBUSIMM:

CaMOCTOSITE/IbHO IIJIAHUPOBAaThb M OCYLLECTBJISATh CBOKO I103HABATE/IbHYIO
JesiTeNIbHOCTb, Ofpefie/isis eé 1jeu YW 3alaud, KOHTPOJMpOBaTh U IO Mepe
He0OXOIMMOCTH KOPPeKTHPOBaTh TIpe[jlaraeMblii a/JlfOPUTM JIeMCTBUM  TIPH
BBIMIOJTHEHUU Yy4eOHBbIX M MCC/Ie[oBaTeNbCKUX 3a/au, BbIOMpaTh HauboJiee
5 dexTUBHbIM CrOCO0 WX pellleHUs C yYETOM TIOJyueHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX pPeaKLIUsX;

OCYLLECTB/ISITb CAMOKOHTPOJ/Ib CBOEH [IeiTe/TbHOCTU Ha OCHOBE CamMOaHasiv3a
Y CAaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATBI
10 KITACC

[IpegmeTHble pe3yabTaTbl OCBOeHUS] Kypca «OpraHuyeckass XUMHUSI»
OTpaXkaror:

chOpMHUPOBAaHHOCTb  TIPeZICTaB/IeHUM O XHUMHUUEeCKOM  COCTaB/stolei
eCTeCTBeHHO-HAYUYHOM KapTHHLI MHpPA, pPOMM XHMWUW B TI03HAHUU SIBJEHUH
MpUpOZbl, B  (OPMUPOBAHWM MBIIUIEHUS W KYJbTYpbl JINYHOCTH, €@
(bYyHKI[MOHABbHOM TPaMOTHOCTH, HeEOOXO0IUMOM [I7Is peIlieHHsl PaKTHUYeCKUX 3a/jau



¥ 9KOJIOTUUYeCK 0O0CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/[0POBBIO M TIPUPOAHOMN
cpefie;

B/IaJleHhe  CUCTeMOM  XMMHWUeCKMX  3HaHMM, KOTOpasi  BKJ/IFOUaeT:
OCHOBOIIOJ/IArarolye TIOHATHSA (XMMHAYeCKUM 3SJIEeMEHT, aToM, 3/eKTPOHHas
000/10UKa aToMa, MOJIeKyJia, BaJleHTHOCTb, 37IEKTPOOTPHUIATe/IbHOCTb, XUMHUUeCKasl
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BépHyTas U COKpallléHHas), MOJib, MOJISIpHasi
Macca, MOJIIPHBIM O00BEM, YIJIepOJHBIM CcKefeT, (yHKIMOHAAbHAsA TpyIIMa,
pajivKasi, U30Mepusi, ©U30Mepbl, FOMOJIOTUYECKHUN DsiZl, TOMOJIOTH, YTJIeBOZOPO/BI,
KUCJIOPOJ, U a30TcoiepXkallie COoeUHEeHUs, MOHOMeD, TO0JIMMep, CTPYKTYpHOe
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeUHEHMST); TEOPUM M 3aKOHBI (TeOpUsi CTPOEHHs
opraHnyeckux BemlectB A. M. ByT/iepoBa, 3aKOH COXpaHeHHsI MacChl BeIEeCTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKHWW $3bIK XHMMWM; MHPOBO33DEHUeCKHe 3HaHUS,
JieXalllie B OCHOBe TIOHWUMaHWsl TIPUUMHHOCTU M CUCTEMHOCTU XUMHUUYECKUX
sIBJIeHUW, (DaKTO/IOTUUeCcKre CBeJeHUsI O CBOMCTBaxX, COCTaBe, MOIYYEHUU U
6e30MacHOM HCIIO/Ib30BaHUM Ba)KHEMIIIMX OpPraHUUeCKuX BeleCcTB B ObITY U
NPaKTUYECKOM esiTeIbHOCTH YesI0BeKa;

c(hOpMUPOBAHHOCThL YMEHUW BBISIBJISAITh XapaKTepHble TMPU3HAKWA TOHSTUM,
yCTaHaB/MBaTb UX B3aUMOCB$I3b, UCMO/b30BaTh COOTBETCTBYIOIUE MOHSATHS TPH
OMMCAHUM COCTaBa, CTPOEHHUS U MpeBpallleHu OpraHnuecKnux CoeMHeHNH;

c(hOpMHPOBAaHHOCTb YMEHUM UCMOJIb30BaTb XUMUUECKYH) CHUMBOJIUKY [I/IsI
COCTaB/IeHUSI MOJIEKY/SIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAaIEHHON)
dbopMyn oOpraHMYeCcKMX BeLIeCTB W ypaBHEHUM XUMHYECKUX peakiui,
V3rOTaB/IMBaTh MOZENW MOJIEKY/l OPraHUYeCKUX BeLIeCTB /Ui WITOCTPaLUu KX
XMMUUECKOTO Y TTPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh yMEHUM yCTaHaBAMBAaThb MPHUHA/J/IE)KHOCTb W3yUeHHBIX
OpraHMYecKuX BelecTB MO0 HX COCTaBy U CTPOEHUIO K OIpe/e/iéHHOMY
KJ/IacCy/Tpynme coeAuHeHur (yr/ieBOJOpPOAbl, KHCIOPOJ M a30TCOZeprKaljue
COeIMHEHUs], BBICOKOMOJIEKYJISIDHbIe COeJVWHEHUs), [aBaTb WM Ha3BaHUS TI0
cuctrematuueckori HoMeHkiatype (IUPAC), a Takke NpPUBOAWUTbL TpPHUBHUA/bHbIE
Ha3BaHUsl OTHAe/IbHbIX OpPraHUYeCcKuX BelecTB (3TWIeH, MPOMNWIeH, aleTU/IEeH,
STWIEHIJIUKOJIb, TJIMLIEPUH, (eHoJ, (opMasblerus, aleTanbJern/, MypaBbUHas
KHUCJIOTA, YKCYCHas KMC/I0Ta, OJIEMHOBAas KMC/10Ta, CTeapuHOBAask KUCJIOTa, TJIF0KO34,
bpyKTO3a, Kpaxmarl, 1ie/1/it0J103a, TVIULIUH);

chOpMUPOBAaHHOCTb YMEHUsI OIpeJeNsaTb BHUAbl XWUMHWUECKOW CBSI3U B
OpraHhuecKuX CcoeIMHeHUsIX (0/lMHapHble U KPaTHbIE);

Cc(hOpMUPOBAaHHOCTb YMEHUSI TPUMEHSATH TI0JIO)KEHUSI TeOPUM CTPOEeHUSs
opraHuyeckux BeljecTB A. M. ByTtiepoBa /ijisi 00bsiICHeHHsI 3aBUCHMOCTH CBOMCTB
Bel[eCTB OT UX COCTaBa M CTPOEHUST; 3aKOH COXPaHEHUsT MacCChl BeILleCTB;



chOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHMUe,
¢u3nueckue U XUMHYECKHWe CBOMCTBA THUITMYHBIX TMpe/CTaBUTe/Iel pPa3IUUHbIX
K/IaCCOB OpraHUYecKWX BellecTB (MeTaH, 3TaH, 3TW/eH, MPOMNWIeH, aleTHJIEeH,
Oytaguen-1,3, merunOyraguen-1,3, 6eH30/i, MeTaHO/, 3TaHOJ, STUIEHTJIUKOJIb,
T/IMLIepUH, (eHoJI, alleTajb/eru/l, MypaBbuUHasi U YKCyCHasi KUCJIOTbI, TJIHOKO3a,
KpaxmaJl, LeJI/It0/103a, aMUHOYKCYCHasi KUC/I0Ta), WITFOCTPUPOBATh TeHEeTUUeCKYH0
CBS3b MEXKJy HUMHU YpaBHEHHUSMU COOTBETCTBYIOIIUX XUMHUUECKUX peakKlUi C
VICTI0JTb30BaHUEM CTPYKTYPHBIX (JOPMYI;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaThb MCTOUHMKM YTIJ/IeBOJOPOAHOIO
Celpbsi  (HeTh, TIPUPOAHBIA Ta3, Yrojb), CIOCOObI WX TepepaboTKU M
MpakTUUeCcKoe NprYMeHeHue MPOyKTOB repepaboTKy;

chOpMUPOBAaHHOCTh YMEHUW TIPOBOJUThH BBIUMCIEHUS [0 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KOIMUECTBAa MCXOAHOTO BeIl[eCTBa WM TPOJAyKTa
peakiuM TI0 HW3BeCTHbIM Macce, 00BEMY, KOMUUYECTBY OJHOTO W3 HCXOAHBIX
BeIIeCTB WM MPOAYKTOB PeaKLun);

cchOpMHUPOBAaHHOCTh yMEHWM B/a/IeTb CHUCTEMOM 3HaHWM 00 OCHOBHBIX
MeTO/laX HayuHOTO MO3HaHUsl, UCTI0JIb3yeMbIX B XMUMUU TIPU W3YUeHUU BeIeCTB U
XUMHUUECKUX sIB/IeHud (HabJrojeHre, u3MepeHue, SKCIIePUMEeHT, MOZIeTMpOBaHue),
WCIIO/Tb30BaTh CHUCTEMHbIe XUMUUYeCKWe 3HaHWSl [Jid TIPUHSTHS pellleHud B
KOHKDETHbIX JKW3HEHHbIX CUTYyalldsX, CBSI3aHHBIX C BellleCTBAMU U UX
TipUMeHeHueM;

chopMUPOBAaHHOCTb YMeHUM COO/MI0AATh TpaBUia M0JIb30BaHUS XUMUUECKOM
MoCy/Io U JjlabopaTOpHbIM 000Opy/JOBaHMEM, a TakKXKe IpaBwia oOpalleHus: C
BellleCTBaMH B COOTBETCTBUM C MHCTPYKLUSIMH T10 BBITIOJTHEHHIO 71ab0paTOPHBIX
XUMUYECKUX OIbITOB;

chOpMUPOBAaHHOCTb yMEHWM TUIAHUPOBaTh U BBIMOJIHATb XUMUUYECKUU
9KCTMepUMeHT (TpeBpallieHusl OpraHUueCKrX BellleCTB MPU HarpeBaHUH, MOyueHue
35TW/IeHA U W3y4yeHHe ero CBOMCTB, KaueCTBEHHble peakld OpraHhYecKux
BeIIeCTB, ZieHaTypalys Oe/lKOB TpYM HarpeBaHWH, I[BeTHbIe peakiuu Oe/KOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA 0e30MacHOCTU TIpU obpalleHud C
BellleCcTBAMU U J1abopaTopHbIM 000pyZOBaHHEM, TMpeJCTaB/IsATbL pe3y/bTaTbl
XUMHUUECKOTO 3KCliepuMeHTa B ¢opMe 3alvCyd ypaBHEHWH COOTBETCTBYHOLIUX
peakiyii ¥ (hOpMy/IMPOBaTh BbIBO/IbI HA OCHOBE 3TUX Pe3yJ/bTaTOB;

chOpMUPOBAaHHOCTb yMEHUM KDUTHYECKA aHa/lM3UpPOBaTh XUMHUUYECKYIO
vH(pOpMaLMIO, T0Jy4yaeMyl) M3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
vH(popmaLuu, IHTepHeT U Apyrux);

chOpMHUPOBAaHHOCTb ~ yMeHUW  coO/MoAaTh  TMpaBua  IKOJIOTHYECKH
1jeslecoo0pa3HOro TIOBefieHHsI B OBITY U TPY/AOBOM [JesTeIbHOCTU B IIeJisAX
COXPaHEeHHsl CBOEro 3/I0pOBbsi U OKpY’Karolllell MPUPOJHONM Cpefibl, 0CO3HAaBaTh



OMAaCHOCTb BO3[EUCTBUS HA JKMBble OPraHU3Mbl OMNpPENeEHHbIX OpraHUYeCKUX
BeII[eCTB, MOHUMasi CMbIC/T TioKasaresisi T1/IK, TosicHATh Ha TprUMepax CIOCOOBI
yMeHbIIIeHUs] W TpeAOoTBpallleHUs1 WX BPEeJAHOr0 BO3/EUCTBHS Ha OpraHu3M
YyesI0BeKa;

JJisT 00yUaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: yMeHUe
TIPUMEHSATb 3HaHHs 00 OCHOBHBIX [OCTYMHBIX MeTO/ax TII03HAHUSl BeIeCTB U
XUMUUYECKUX SIBJIEHUM;

JJIST  CJIeTIBIX U CJIADOBUAIIMX OOyUaroIUuXCs: YMeHHe WCIT0/Ib30BaTh
pesibeHO-TOUeUHYI0 cucTeMy obo3HaueHuit JI. Bpaiiis As 3arvicy XMMHUECKUX

dbopmy.
11 K/TACC

[TpegmMeTHBIE pe3y/abTaThl OCBOeHHUsI Kypca «OOijasi W HeopraHWdecKas
XUMUS» OTPaXKatroT:

c(hOpMHUPOBAaHHOCTb  TpeJCTaB/eHUM: O XUMHUUYECKOW COCTaB/istoLel
eCTeCTBEHHO-HAayUHOM KapTMHbI MWpA, POAM XUMWUU B TO3HAHUU SIBJIEHUU
Npupo/ibl, B  (OPMUPOBAHUM MBIIIEHUSS W KYJbTYpbl JINYHOCTU, €é
(bYHKIMOHATBHOW FPAMOTHOCTH, HEOOXOIUMOH /I pellieHus TTPAaKTHUeCKUX 3a7au
1 9KO0JIOTUUeCKM 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO M MPHUPOIHOMN
cpeje;

B/IaJleHhe  CUCTEMOM  XUMHUECKUX  3HaHMM, KOTOpasi  BKJ/IKOYaerT:
OCHOBOTIOJIararoiye TMOHATUSA (XUMHUUEeCKHUU 3/ieMeHT, aToM, M30Tom, S-, p-, d-
3/IEKTPOHHBIE OpOWTaZIM aTOMOB, HMOH, MOJIeKysa, MOJIb, MOJSPHBIA OO0BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPUL|ATE/IbHOCTb, CTEIEeHb OKUC/IEHHUSs, XUMHUUeCcKas CBS3b
(KOoBajieHTHasi, MOHHAs1, MeTa/lJTnuecKasi, BOJOPOHas), KpUCTa/UIMuecKasi peréTka,
TAMbl XUMWUUYECKHWX  peaklUM, PpacTBOp, 3JIEKTPOJMTBI, HE3/eKTPOJIUTHI,
S7IEKTPOJIMTUYECKAs] IUCCOLMALUS, OKHCJIWTe/b, BOCCTAHOBUTEb, CKOPOCTb
XMMUUECKOW peakluM, XUMHUUeCKOe paBHOBECHUe); TeOpUM U 3aKOHbI (Teopusi
571eKTPOJIMTUYECKOW AWCCOLMallM, Tiepuoguueckui 3akoH [I. M. MeHpeneeBa,
3aKOH COXPaHEHHsI MacCChl BeIeCTB, 3aKOH COXPAaHEHWs W MpeBpallleHus SHePTUuu
MpU XMMHYECKUX PpeaklUsX), 3aKOHOMEPHOCTH, CHMBOJMYECKUW S3bIK XUMUU,
MUPOBO33pDEHYECKMEe 3HaHWS, Jie)Kallle B OCHOBE TIOHWMaHWS MNPUYUHHOCTU U
CUCTEMHOCTU XUMHUUYECKUX SIBJIEHUH, (pakTosioruueckue CBeZieHUs] O CBOMCTBax,
cocTaBe, TIOJTyYeHHH 1 6€3011acCHOM MCII0/Tb30BaHUM BayKHEHIIIMX HEOPraHUUeCKHX
BeIl[eCTB B OBITY 1 TTPAKTUUECKOM IesITe/IbHOCTH Ue/I0BeKa;

c(hOpMHUPOBAaHHOCTb YMEHUU BBISB/SATh XapaKTepHble MNPU3HAKW TMOHSITHUH,
yCTaHaB/IMBaTb WX B3aUMOCBSI3b, UCIIO/b30BaTh COOTBETCTBYIOLME TIOHATHUS TPU
OMYCaHWY HeopraHUJeCKUX BelleCTB U UX TMpeBpalleHnl;



c(hOpMUPOBAHHOCTL YMEHUM HCIIO/Mb30BaTh XUMHUUECKYH) CUMBOJIMKY ISt
coctaBieHuss (OpPMy/a Bel[eCTB U YpaBHEHUM XWMHUUECKUX  PpeakluM,
cuctematnyeckyro HoMeHKNatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OT/E/IbHBIX
HeOpraHWYyecKrx BelecTB (yrapHbld ra3, YIJIEKHMC/IbIA ra3, aMMHUak, raméHas
W3BeCTb, HeraléHasi U3BeCTh, ITUTbeBasi CoZla, MUPUT U IDYTHE);

c(hOpMUPOBAHHOCTb YMEHHWH OIpe/ie/isiTb BaleHTHOCTb U CTeNeHb OKUC/IeHHS
XUMUYECKHX 3JIEMEHTOB B COEJMHEHHSX Pa3/MYHOr0 COCTaBa, BUJ XUMHUUYECKOH
CBsA3U (KOBas/leHTHasl, MOHHasl, MeTa/yInyeckasl, BOJOPO/Has) B COeUHEHUSIX, TUI
KPUCTA/VIMYECKOU PeIIETKM KOHKDETHOrO BellecTBa (aTOMHasi, MOJIEKYyJsipHas,
VIOHHasA, MeTa/lJInyecKasi), XapakTep Cpe/ibl B BOJHBIX PacTBOPaX HeOPraHU4eCKrUX
CcOoeINHeHUH;

c(OpMHPOBaHHOCTh yMeHUN yCTaHaB/IUBaThb TIpUHA//1eKHOCTh
HeopraHWuueCKUX BeleCcTB 10 MX COCTaBy K ONpeneéHHOMY KJacCy/Tpyrire
coelMHeHUI (MPOCThIe BellleCTBa — MeTasl/ilbl U HeMeTasl/lbl, OKCH/Ibl, OCHOBaHUSI,
KUCJIOTBI, aM(OTepHbIe TUAPOKCH/IbI, COTH);

c(OpMUPOBaHHOCTb YMEHUW PACKPbIBaTh CMBIC/ NTEPUOJAYECKOrO 3aKoHa /1.
. MeH[ieneeBa U IeMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTETHHYIO
Y TIPOTHOCTUYECKYIO0 (PYHKILWY;

c(hOpMHUPOBAaHHOCTb YMEHUM XapaKTepu30BaTb 3JIEKTPDOHHOE CTpOeHHe
aTOMOB XMMHWYECKHMX >jieMeHTOB 1-4 mnepuozmoB Ilepuosnueckor CUCTEMBI
xumMuyeckux sjeMeHToB . WM. MeHjeneeBa, UCMHO/b3ysl TOHATUS «S-, p-, d-
3/71eKTPOHHbIE opbutanm», «3HepreTuyecKue YPOBHM», OOBSICHSIT
3aKOHOMEPHOCTU M3MEHEeHUs] CBOMCTB XMMHUYECKHUX 3/IEMEHTOB U UX COeJUHEHUU
T10 TIeprojaM U rpyrrmnam Ileproguyeckon cucTeMbl XMUMUUECKUX 3/1eMeHToB /. U.
MeHpeneeBa;

chOpMUPOBAaHHOCTb ~YMEHHW  XapaKTepu3oBaTh (OINHKChHIBaTh)  0OIHe
XUMUYECKWe CBOMCTBA HEOPraHWUeCKUX BeIleCTB Ppa3/IMuHbIX  KJacCOB,
TO/ATBEPKJAaTh CYILeCTBOBAHME T'eHETHUUeCKOW CBSI3M MeXYy HeOpraHuueCKUMH
BellleCTBaMU C IMOMOLL[bI0 YPaBHEHUH COOTBETCTBYHOLIUX XUMUUYECKUX PeaKLuy;

c(hOpMUPOBAHHOCTh YMEHMsT KaacCU(HULIMPOBaTh XUMHUUECKHE peakluu T10
pa3MYHbIM MpU3HaKaM (YMC/Iy U COCTaBy pearvpyroljux BeLecTB, TEIOBOMY
3¢ dexTy peakiuu, U3MEHEHUIO CTerleHell OKWC/IeHUs! 3JIeMeHTOB, 00paTUMOCTH
peakiluM, YUaCTHUI0 KaTaan3aTopa);

c(hOpMUPOBAaHHOCTbL YMEHUW COCTaB/ISITh YPaBHEHHWs DeakLWd pa3IUuHbIX
TUIIOB, TO/IHbIE U COKpAIlléHHbIe ypaBHEHHsI peakliiii MOHHOTO 0OMeHa, yuuThIBast
yCJI0BUS, TIPU KOTOPBIX 3TU peakLiiu UAYT 40 KOHLIA;

chOpMUPOBAaHHOCTh yMEHUM TIPOBOJIUTh peaklUW, T[OATBep>K/aroliye
KaueCTBEHHbIM COCTaB pAa3/IMUHbIX HEOPraHWYeCKMX BelleCcTB, paCIliO3HaBaTh



OMbITHBIM MYTEM HOHBI, TIPUCYTCTBYIOIIIME B BOJHBIX PAaCTBOpax HEOpPraHUYeCKuX
BeLL[eCTB;

chOpMUPOBAaHHOCTb yYMEHUW PpacKpbIBaTb CYLIHOCTb  OKWC/IATEIbHO-
BOCCTAHOBUTE/IbHBIX Peakluii MOCpPeICTBOM COCTaBJ/IeHUs 3JIEKTPOHHOTO OasiaHca
5TUX peaklyu;

c(hOopMHUPOBAHHOCTbh YMeHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUeCKOH
peakiuu OT pa3/InyHbIX (PAKTOPOB; XapaKTep CMelleHUs] XUMHUUYeCKOr0 paBHOBECHSI
B 3aBUCHMOCTH OT BHeIlIHero Bo3zeicTus (npuHuun Jle IlaTense);

chOpMUPOBAHHOCThL YMEHHM XapaKTepu30BaTh XHWMUUeCKHe TIpPOLieCChl,
JieXXalllie B OCHOBE TPOMBILIJIEHHOTO MO/MyUYeHHsi CePHOM KWUCJIOThbl, aMMUaKa, a
TakKKe C(OPMUPOBAHHOCTb Tpe/CTaBAeHUN 00 OOIMX Hay4yHBIX TIPUHIMIIAX U
5KOJIOTMUeCKUX MpobieMax XUMUUeCKOTO MPOW3BO/ICTBa;

c(hOpMUPOBAHHOCTh yMEHUWM TIPOBOJUTH BLIUMC/IEHUSI C UCIO/b30BaHUEM
TIOHSITUSI «MaccoBasi ZI0Jisl BellleCTBa B PacTBOpe», 0OBbEMHBIX OTHOIIIEHUM Ta3o0B
MIPU XMMUYECKUX peaklusiX, MacChl BelljecTBa WX 00bEMa ra3oB M0 HW3BECTHOMY
KOJINUeCTBY BellleCTBa, Macce Wik 00bEMY OJHOTO U3 yUuaCTBYIOIIMX B PeakLUu
Bell[eCTB, TeryioBoro 3¢ dekTa peaki[id Ha OCHOBE 3aKOHOB COXPaHEHUsSI MacChl
BeLL[eCTB, NIPeBPalLleHNs U COXPaHeHUs SHePIUy;

chOopMHPOBAaHHOCTh YMeHUM Cc00JTI0/1aTh TIPaBU/IA T10/Ib30BaHUSI XUMUUECKON
nocyziol u JyabopaTopHbiM 00OpyZiOBaHMEM, a TakKe TIpaBWia oOpaileHus C
BeIl[eCTBAMHU B COOTBETCTBUM C WHCTPYKI[USIMHU TIO BBHITIOJTHEHUIO J1ab0paTOPHBIX
XUMUYECKUX OIbITOB;

c(hOpMHUPOBAaHHOCTb YMEHMM IIJTaHUPOBAaTb W BBIMO/JHATE XUMUUECKUU
5KCMEepUMeHT (pa3/io’keHre TepoKCH/Ja BOJOpPOJa B MPUCYTCTBHMM KaTaau3aTopa,
orpeJiesieHMe Cpelbl PpacTBOPOB BeIIeCTB C TOMOILIbI0 YHHBEpPCaIbHOTO
VHJWKATOpPa, BAUSIHUE Pa3/MYHbIX ()aKTOPOB Ha CKOPOCTh XMMMWYECKOW peaklvu,
peakiuM HMOHHOro oOMeHa, KaueCTBeHHble peakLUM Ha Cy/bdar-, KapOboHaT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHMUS, pellleHHe 3KCIepUMeHTa/lbHbIX 3afiau I10
TeMaM «MeTa/uibl» U «HemeTasibl») B COOTBETCTBHUU C TIpaBWIaMH TeXHUKH
6e3oracHOCTH TIpY 00paIljeHHuH C BellleCTBaMH U 1abopaTopHBIM 000pyI0BaHUEM,
MIpe/ICTaB/sTh pe3y/bTaTbl XUMHUECKOro SKCriepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX peakluid U (opMy/UpOBaTh BBIBOJbI Ha OCHOBE
3TUX pe3yJ/bTaToB;

chOpMUPOBAaHHOCTb yMEHUM KDUTHYECKA aHa/lM3UpPOBaTh XUMHUUYECKYIO
vH(pOpMaLMIO, T0Jy4yaeMyl) M3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
KOMMYHUKaIuu, IHTepHeT U ApYTux);

chOpMHUPOBAaHHOCTb ~ yMeHUW  coO/MoAaTh  TMpaBua  IKOJIOTHYECKH
1jeslecoo0pa3HOro TIOBefieHHsI B OBITY U TPY/AOBOM [JesTeIbHOCTU B IIeJisAX
COXPaHEeHHsl CBOEro 3/I0pOBbsi U OKpY’Karolllell MPUPOJHONM Cpefibl, 0CO3HAaBaTh



OMAaCHOCTb BO3/IeMCTBUS Ha KUBbIE OPraHU3MBbI OIpe/le/IEHHBIX BellleCTB, TOHUMast
cMmbIcsT Tokasaresnsi TIJIK, MOSCHATH Ha TIPUMeEpPax CIOCOObI yMEHbBIIEHUS WU
ripe/IOTBPAIlleHus] KX BPeJHOT0 BO3/IEMCTBUS Ha OPraHK3M YesIOBeKa;

JJIsT 00yYaroIuXxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 3/I0POBbSI: YMeHHe
NIPUMEHSATb 3HaHHS 00 OCHOBHBIX [OCTYMHBIX MeTO/ax IT03HAHUSI BEIeCTB U
XUMHYECKUX SIBJIEHUU;

/ST CHAeTNbIX YW CAaboBUIAINIMX O00yYarol[uXxcs: yMeHHWe UCI0/Ib30BaTh
pesibeyHO-TOUeUHYI0 cucTeMy obo3HaueHuit JI. Bpaiiis A1s 3aricyd XMMHUECKUX

dbopmy..



TEMATHUYECKOE INTAHUPOBAHUE 10 K/IACC

KosnuecTBo yacoB O/eKTpOHHbIEe
HaumeHoBaHMe pa3jie/ioB U TeM (qudposbie)
Ne i/ Konrtposibhbie | IIpakTuueckue
MPOrpaMMBblI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypcsl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOU XUMHUH
I1 % .T
peMeT OpraHuyecKoil XUMUU EOPI/IH Bubmorexa LOK
1.1 CTPOEHUSI OPraHuYeCcKUX CoeIMHeHUHN A. 3
https://myschool.edu.ru/
M. bytneposa
Wroro no pa3peny 3
Pa3pen 2. YrieBopopoabl
bub OK
2.1 [IpepenbHbIe yr1€BOAOPOALI — aKaHbI 2 hgpil;l/ilr;:sh]jol.e duru/
99 HeripegesnbHble yrieBogOPOIbI: alKeHbI, 6 1 bubmioTeka LIOK
' anKaIueHbl, aTKUHbI https://myschool.edu.ru/
bubmoTeka LIOK
2.3 A 2
POMATHHECKHE YTTEBOAO0POAET https://myschool.edu.ru/
24 [IpupojHble UCTOYHUKHU YIJIEBOLOPOZOB U 3 Bubmioreka IIOK
' uX repepaboTka https://myschool.edu.ru/
Nroro no pa3peny 13
Pa3pen 3. Kuciopoacoaepikainjue opranunyeckie coeJuHeHUus
bub6 OK
3.1 CnupTel. @eHoN 3 nomorexa 1}
https://myschool.edu.ru/
Anbperuzbl. KapbOHOBbBIE KUC/IOTHI. bubmioTeka 1IOK
3.2 7 1
CrnoxxHblie 3¢UpbI https://myschool.edu.ru/
bub OK
3.3 Yr1eBoabl 3 nomiotexa 1|
https://myschool.edu.ru/




Nroro no pa3peny

13

Paszpen 4. Asorcopepikainjye opraHiuyecke coeuHeHUus

bub6 OK
4.1 AMmuHBI. AMUHOKUC/IOTBL. benku 3 nomotexa L}
https://myschool.edu.ru/
Wtoro no paspeny 3
Paspen 5. BbICOKOMOJ/IEKYy/IIpDHBIE COe{MHeHU
bub OK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 nomiotexa 1|
https://myschool.edu.ru/
Wroro no pasgeny 2
OBIIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 34




IIOYPOYHOE IVTAHUPOBAHUE 10 K/IACC

KoinuyecTrBo yacoB I/IEKTPOHHbIe
uudposbie A/3
Ne n/m | Tema ypoka Jdata
Beero Konrponbnsie | IIpakTHyeckue oOpa3soBaTe/IbHbIE
pPadoThI padoThI pecypchbl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OpraHuyecKou XumMuM (3 yaca)

ITpesMeT opraHMYeCcKOW XUMUU: eé §1
101) BO3HUKHOBEeHUe, pa3sBUTHe U 3HaUeHUe B 1 bubnuoreka LIOK

T0Jy4eHHUY HOBBIX BellleCTB U https://myschool.edu.ru/

MaTepHasoB.

Teopust CTpOeHHs1 OpraHuuecKux §2

coeguHenuu A. M. Bytneposa, eé

OCHOBHBIE 110/10’)keHUs1. CTPYKTypHbIe
2(2) ¢dbopMy/bl OpraHMYeCcKUX BelllecTB. 1 bubmoteka LIOK

["omoJtorusi, u3oMepusi. XumMuueckas https://myschool.edu.ru/

CBSI3b B OPraHUUeCKUX

coeZIMHeHUsIX:KpaTHbIe CBsI3U, 0-(CUrMa) U

T-(T1) CBSI3U.

[TpencraBnenue o knaccubrkauuu 3anu

opraHnueckux BeljectB. HomeHkaTypa CU B
33) OpraHUYeCcKHX COeIMHeHUU 1 bubmoreka [IOK TeTpa

(cucreMaTrueckasi) U TpUBUA/IbHbIE https://myschool.edu.ru/ o

Ha3BaHUs Ba)KHEMIIINX K/1aCCOB

OpraHuuYecKHX BeleCTB.

Paspen 2. YrneBogopossl (13 uacos)
A1) AnKaHbI: COCTaB U CTPOEHMe, 1 bubmoreka LIOK §3
rOMOJIOTUYECKUH DS, https://myschool.edu.ru/
MertaH ¥ 3TaH — TpoCTeiiire Bu6mmorexa LOK §3

5(2) npeCTaBUTE/H a/IKaHOB: COCTaB, 1

XUMHWYeCKOe CTpOoeHue, (1)I/I3I/I‘JECKI/IE 4

https://myschool.edu.ru/




XUMHn4yecKue CBOFICTBEI, HaX0o)X[eHve B
rnpupoje, rojy4yeHuve v ripyuMeHeHue.

6(3)

AJIKeHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYEeCKUM psif.

bubmioreka LJOK
https://myschool.edu.ru/

§4

7(4)

OTueH- MPOCTeUIlInii MpeiCTaBUTe/Th
a/IKeHOB:COCTaB, XUMUUeCKOoe CTpOeHUe,
(u3nuecKre U XUMHUYeCKHe CBOMCTBA.
HaxoxeHve B IpUpo/ie, moaydyeHue u
TpUMeHeHHue.

bubmoreka [IOK
https://myschool.edu.ru/

§4

8(5)

[MpakTrueckast pabota Ne 1. «[TomyueHue
3TW/IeHa U U3y4YeHHe ero CBOMCTB»

9(6)

Ankapvensl. byraguen-1,3 u
MeTwi0yTagueH-1,3. Xumuueckoe
CTpOeHUe , peakLys [0/IMMepr3aliiy ,
TpUMeHeHue (/11 CUHTe3a MPUPOJHOTO
Y CUHTeTUUYEeCKOrO KayuyKa U Pe3UHbI).

bubmoreka LIOK
https://myschool.edu.ru/

§5

10(7)

ANKUHBI: cOCTaB ¥ 0COOEHHOCTU
CTPOEHMUs], TOMOJIOTUUeCKU psifi.
AuieTusieH — TMpOCTeMNIINMA
Trpe/iCTaBUTe/b aIKWHOB: COCTaB,
XUMUYeCcKoe CTpoeHue (pusnueckue u
XUMHUUeCKUe CBOMCTBA, HaX0XeHre B
TpUpo/ie, ToyueHre U MpuMeHeHue.

bubmioreka LIOK
https://myschool.edu.ru/

86

11(8)

BbIuncrieHus 110 ypaBHEHUIO
XUMHUYECKOM peakLyuy

bubmioteka LIOK
https://myschool.edu.ru/

12(9)

ApeHbl: 6eH30J1 ¥ TOMYOJI, COCTaB,
XUMUYeCKoe CTPOeHHe MOJIeKYJI ,
(busnyeckre U XMMHUYeCcKre CBOMCTBa,
TosTyyeHre U rpuMeHeHue. BivisiHye
OeH30/1a Ha OpraHK3M YeJlOBeKa.

bubmoreka LIOK
https://myschool.edu.ru/

§7

13(10)

[eHeTHueCKast CBSI3b YTJIEBOAOPO/IOB,

bubmioreka LIOK

820




TMPpHUHAAJIEKaIlIUX K PA3/IMYHbIM K/1dCCAM

https://myschool.edu.ru/

3anu
CUB
TeTpa
iy’

14(11)

[MpupoHkIii ras. I[TonyTHbIe HeQTAHbIE
rasel. HepThb 1 €€ mpoucxoxkaeHue.
CriocobbI riepepaboTKu HEe(TH.
[TpoaykTel iepepaboTKy HeTH, UX
NIPUMEHeHe B ITPOMBIIIIIEHHOCTH U
ObITY.

bubmoreka LIOK
https://myschool.edu.ru/

§8 §9

15(12)

KaMeHHbIH yro/ib U MPOYKThI €ro
repepabOTKH.

bubmioreka LIOK
https://myschool.edu.ru/

§10

16(13)

KoHTtponbHas paboTa o pasieny
«YTeBo0pOAbI»

Pa3zgen.3 Kucnopopgcopaepxaijue opranunueckue coeguHenns (13 uacoB)

17(1)

[TpenenbHbIe OJHOATOMHbIE CIIUPTHI:
MeTaHOJI U 3TaHOJI, XUMUYecKoe
CcTpoeHue, (prsnueckre U XUMUUECKHe
CBOICTBa, pUMeHeHre. BoropoaHasi
CBs13b. Pur3noNoruuecKoe felcTere
MeTaHOJ/1a U 3TaHOJia Ha OpPraHu3M
yesioBeKa.

bubmoteka LIOK
https://myschool.edu.ru/

§11

18(2)

MHOroaToMHbI€ CTIUPTHI: STUIEHITUKOJTh
Y TJIML[ePUH, XUMUUECKOe CTPOeHHe,
(ur3nueckre U XMMHUYeCcKre CBOWCTBA.
du3no0/I0orHuecKoe J1eMcTBHUe Ha
opraHusm uesoBeka. [IpumeHeHue
TJIALEPUHA U STHIEHTJTUKOJISL.

bubmoreka LIOK
https://myschool.edu.ru/

§12

19(3)

deHoJI: CTPOEHUE MOJIEKYJTBI,
(busnyeckre 1 XMMHUUeCcKre CBOMCTBA
(denona. TokcuuHoCTh (heHOMa, ero

bubmoteka LIOK
https://myschool.edu.ru/

§13




(busmosioruueckoe JelicTBUe Ha
opraHu3Mm uejioBeka. [IpumeHeHue
(dbeHona.

Anbgerusbl: hopmanbaeruj u §14
20(4) aLletasibleru/i, XMMUuecKoe CTPOeHue, bubmoreka LIOK
(busmyeckre U XMMHUYeCcKre CBOMCTBa, https://myschool.edu.ru/
roJiyueHre ¥ puMeHeHHe.
OJHOOCHOBHBIE TIpeJie/IbHbIe §15
KapOOHOBBIE KMC/IOTHI: YKCYCHast
P e bubnuoreka LIOK
21(5) KUCJIOTa , XUMUUeCKOoe CTpOeHuUe,
. https://myschool.edu.ru/
(dbu3nuecKre U XUMHUYeCKHe CBOMCTBA,
ToJiyueHre ¥ mpuMeHeHue.
22(6) [TpakTrueckas pabota Ne 2. «CBoiCTBa bubmoreka IIOK
pacTBOpa YKCYCHOW KUCOThI» https://myschool.edu.ru/
CreapuHOBas U 0JIeMHOBAasI KMC/I0ThI, Kak §15
23(7) Tipe, ETaBI/ITeJH/I BBICIIIMX KapOOHOBBIX Bubmorexa LIOK
PeA P https://myschool.edu.ru/
KHCJIOT.
3amuc
24(8) MBbljla KaK COJIM BBICIITUX KapOOHOBBIX bubmoteka LIOK "B
KHCJIOT, UX MOROLIlee [1eMCTBHe. https://myschool.edu.ru/ | TeTpap
u
Cio>xHble 3(pMpbl KaK MPOU3BOJHbIE §16
Putp P A bubnuoreka LIOK
25(9) KapOOHOBBIX KUC/IOT. ['uaposm3
https://myschool.edu.ru/
CTIO)KHBIX 3(UPOB.
JKUphbI Kak Mpou3BOJHbIe TJIMLIepUHA U §16
26(10) BLICII)_HHX Ka I(;OHOBI)'?X KHCHOTHFIIjI 0113 Bubmmorexa LIOK
P ki https://myschool.edu.ru/
>KHUDOB.
YrneBogpl: cocTaB, KaaccuuKarus §17
27(11) yreBoZioB. I'/1t0K03a - MpocTenmnii Bubmoreka LIOK

MOHOCaxapuj: 0CcO0OeHHOCTH CTpO€eHUA
MOJIEKYJIBL ,(1)I/I3I/I‘-IECKI/IE N XUMHW4YeCKHe

https://myschool.edu.ru/




CBOWCTBA I/TFOKO3bI , HAXOXK/eHHe B
NpUpo/ie , MpUMeHEeHUe TIF0KO3bI,
buonornueckast poJib B
JKU3HeJesTe/IbHOCTU OpraH1usMa
yesnoBeka .PotocunHTe3. PpyKro3a Kak
r3oMep II0K03bl. Caxaposa-
nipegcraBuTesib brubmoreka LIOK
https://myschool.edu.ru/gucaxapusios,
TM/IPOJIN3 Caxapo3bl, HAXOXK/eHue B
TIPUPO/ie Y IIPYMEHeHue.

28(12)

Kpaxmar u Lie/1ro/103a Kak IpUpo/Hble
M0JIMMepBbl: CTPOeHHe Kpaxmasa U
L{eJIJTFO/I03bI , (PU3NUeCcKre U XMMUYeCcKHe
CBOMCTBA KpaxmaJia.

bubmoreka LIOK
https://myschool.edu.ru/

§17

29(13)

KonTposnbHas paboTa 1o paszeny
«Kucnopozcozepskaiye opraHuyeckue
CoeJMHEeHUA»

Pa3pen

4 . A3oTcojepixanjue oprannyeckue coefuHenus (3 uaca)

30(1)

AMWHBL: MeTU/IaMHH — IPOCTEUIINI
npe/CTaBUTe/lb AMUHOB : COCTaB,
XUMHUeCKoe CTpoeHue, hr3nueckre u
XUMHYEeCKHe CBOKMCTBA, HAXOXK/eHHE B

Tpupo/e.

bubmoreka [IOK
https://myschool.edu.ru/

§18

31(2)

AMMHOKHCIOTEI KaK aMCl)OTeprIe
OpraHrnyeckKuve CoearHeHUd. du3nuyeckue
Y XMMUUEeCKHe CBOMCTBA aMHUHOKMCJIOT .
buonornueckoe 3HaueHMe aMMHOKHC/IOT.
Cunte3 MernTuaoB.

bubmoreka LIOK
https://myschool.edu.ru/

§19

323)

benky Kak npupozHble MOIMMephI.
[TepBryHasi, BTOpUYHAsE Y TpeTUYHas

CTPYKTypa O6enkoB. XvMHUeCcKue

bubmioreka LJOK
https://myschool.edu.ru/

§19




CBOMCTBA O€/KOB: TUAPOJIN3,
JleHaTypariyisi, KaueCTBeHHbIE PeaKI[UK Ha

benku.
Pa3pgen 5. BeicokoMoJieKy/isipHbIe coeJuHeHus (2 yaca)

OCHOBHBIe MOHATHS] XUMUN §21
BBICOKOMOJIEKYJISIDHBIX COeIMHEeHUI: Bu6miorexa LIOK

33 MOHOMEp, MOJIUMEep, CTPYKTYPHOE 3BEHO, 1 https://myschool.edu.ru/
CTereHb MOIMMepu3aLiu, CpefHss
MoJIeKy/IsJpHasi Macca.
OcHOBHBIE METO/IbI CUHTE3a §22
BbICOKOMOJIEKYJISIPHBIX COeZIUHEHUI- 8§23
MO/IMMepU3aLis U MOUKOHeHCaLys. Bu6miorexa LIOK

34 ITnactmaccel. HatypanbHbii 1 1

N https://myschool.edu.ru/
CUHTeTUYeCKUH KayuyKd. BosokHa:
HaTypasibHble, UCKYCCTBEHHbIE,
CUHTeTUYeCKue.
OBLIEE KOJIMYECTBO YACOB I1O 34 ’ )

I[MTPOI'PAMME




TEMATHNYECKOE IVNTAHUPOBAHHME 11 KJ/IACC

KosmuecTBO uacos J/IeKTPOHHbIE
HanmMeHoBaHMe pa3/je/ioB U TeM (yudposBbie)
Ne n/nn KoHTpo/ibHBI IIpakTH4yeckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
e padoTbI padoThI
pecypchl
Paspen 1. Teopernueckue 0CHOBBI XUMHH
C N i
TpoeHHe aToMOB. [Teproruecknii 3aKOH Bu6miorexa LOK
1.1 u [lepuoanueckas cuctema XUMUYeCKUX 7
https://myschool.edu.ru/
sanemeHnToB /1. I. MenzieneeBa
12 Crpoenue BelriectBa. MHoroobpasue oy 1 bubmioTeka LIOK
) BellleCTB. https://myschool.edu.ru/
bub OK
1.3 XUumMuyeckue peaknuu 16 1 1 nomotexa L
https://myschool.edu.ru/
Wtoro no paspeny 45 2 1
Pa3pen 2. Heoprannueckass XuMus
b K
2.1 MeTtasibl 7 1 1 momorexa [0
https://myschool.edu.ru/
bub6 OK
2.2 Hemetasnbl 10 1 1 nomotexa L
https://myschool.edu.ru/
53 CB$I13b HEOPraHUYECKUX U OPraHUYeCKUX 5 bubmioreka LIOK
' BellleCTB https://myschool.edu.ru/
2 2
WNtoro no pa3zpeny 19
Pazpgen 3. XuMusa u XXU3Hb
3.1 XUMUS U )KU3Hb 4 bubmoteka LIOK




https://myschool.edu.ru/

Wroro nio pasgeny

OBLUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

68




IIOYPOYHOE IVIAHNPOBAHMUE 11 KJ/IACC

KosmmuecTBo uacoB D/IeKTPOHHbIE
KonTposnb IIpakTHuec nu@posbIe
Neni/m | Tema ypoka P P Jara bp
Bcero HbIEe Kue 06pa3OBaTeanme ﬂ/ 3
padoThI padoThI pecypchbl
Pazpgen 1. Teopernueckue 0CHOBbI XUMuM (45 4acoB)
Tema 1.1 Ctpoenne atomoB. Ilepnoguueckuit 3akoH U Ilepuognueckas cucrema Xumudeckux 31emeHToB [I.V1.MeHpaeneeBa(7 yacoB)
Xumunueckuit sneMenT. Atom. CocraB aToMa,
M30TOMbI. D/IeKTPOHHAsi 0060JI0UKa.
OHepreTryeckre ypoBHH ,[104yPOBHU. ATOMHbIEe
1-2 P yP AIORAYP Bubmoreka IIOK 51
opburany, s-,p-,d-,f- 3memeHnThl. OCOOEHHOCTH 2
(1-2) https://myschool.edu.ru/
pacripe/iesieHust 37IeKTPOHOB 110 opOuTansimM B
aToOMax MaJibIX U OOJBIINX TIEPHO/IOB. DJIEKTPOHHAST
KOH(Uryparus aToMOB.
ITepuoguueckuii 3aKoH U [leprognueckast cucTemMa
3-4 P P bubmoTeka 1IOK 52
XuMuueckux iemMeHToB [. 1. Menpeneesa. CBs3b 2
(3-4) . . https://myschool.edu.ru/
C COBpEMEHHOM TeopHell CTPOeHHsI aTOMOB.
3aKOHOMEpPHOCTH M3MeHeHUs] CBOMCTB XUMUUeCKUX
P bubmmoreka IIOK 52
5(5) 3JIeMeHTOB 1 06pa3yeMbIX UMH TIPOCTHIX U 1
https://myschool.edu.ru/
C/I0>KHBIX BelLeCTB M0 IPynraM U Nepuozam.
3HaueHHe [MepUoNYeCKOro 3aKOHa U CUCTEMBbI
P Bubmioreka ITOK §3
6(6) XMMHUUeCcKuX 31eMeHToB .M. MeHzeneeBa B 1
https://myschool.edu.ru/
pa3BUTUM HayKHU.
KontponbHast pabora Nel ro Teme «CtpoeHue
77) aToMoB. [leproanueckuii 3akoH u [lepuoguyeckas 1 .

cuctemMa XVMMHUYeCKUX 3/IeMEHTOB
O.N.MenpeneeBa»




Tema 1.2 CTpoeHue BemjecTBa. MHOrooopasue Bemiects (22 yaca)

8.9 CTtpoenue BelllecTBa. XUMHUUeCKas CBsi3b. BUb: Bu6miotexa LIOK §4
HMOHHAasl XMMUYeCcKast CBSI3b U MeXaHHU3MbI 2
(1-2) https://myschool.edu.ru/
o0pa3oBaHus CBSI3H.
10-11 Xumunyeckas CBs3b. Bubl: KoBasieHTHast Bu6miotexa LIOK 5
XUMUYecKast CBsI3b U MeXaHU3Mbl 00pa30BaHUs 2
(3-4) https://myschool.edu.ru/
CBS3U.
12-13 XuMuueckas CBsi3b. BUbl: MeTa/yinueckas Bumoteka LIOK s
XUMUYecKast CBsI3b U MeXaHU3Mbl 00pa30BaHMUs 2
(5-6) https://myschool.edu.ru/
CBSI3U.
Bubmioreka IIOK §7
14(7 B . 1
) OAOPOAHAT CBI3E https://myschool.edu.ru/
15-16 BA/eHTHOCTE 5 Bubmioreka IIOK
(8-9) ' https://myschool.edu.ru/
17-18 OJIEKTPOOTPHULIATE/IbBHOCTh 2 Bubmorexa LIOK
(10-11) pootput ' https://myschool.edu.ru/
19 -2 b K
9-20 Crenenb okucieHusl. KaTioHbl. AHWOHBI. 2 nomaorexa LIO
(12-13) https://myschool.edu.ru/
21(14) BelijectBa MOJIEKY/IIPHOIO YU HEMOJIEKYJ/ISIPHOTO 1 Bubmioreka ITOK
CTpOeHUst https://myschool.edu.ru/
bub6 OK
22(15) 3aKOH MOCTOSTHCTBA COCTaBa Bell[eCTBa 1 nomorexa [}
https://myschool.edu.ru/
23 -24 THITbI KpUCTA/VTAUECKUX PEIIETOK U CBOMCTBA ) bubmioTeka IIOK
(16- 17) | BelecTs. https://myschool.edu.ru/
25 [Tonsitvie o gucriepcHbIX cucTemMax. ICTUHHBIE U 1 bubmoTeka 1IOK
(18) KOJIJIOWU/THbIE PaCTBOPAI. https://myschool.edu.ru/
26-27 KonvuecTtBeHHbIE XapaKTEPUCTUKU 2 bubmioTeka 1IOK




paCTBOpOB(MaCCOBaH A0JId BellleCTBa B

(19-20) | pactBOpe).PacuéThl C UCIIOB30BaHUEM TTOHSTHS https://myschool.edu.ru/
«MaccoBast 107151 paCTBOPEHHOI'O BelL[eCTBa»

28(21) Knaccudukaiysi HeopraHu4eCKux CoeJMHEeHUM. Bubmoreka IIOK
HomeHK/aTypa HeopraHMuecKux BelllecTB. https://myschool.edu.ru/

29(22) KontponbHast pabora Ne2 1o Teme «CTpoeHue
BeliecTBa. MHoroobpasue BellecTB»

Tema 1.3 Xumnueckue peakiuu (16 yacos)

Xummnueckast peakiusi. Knaccupukarms

30-31 XUMHUUECKUX peaKuHﬁ B HEO FE)HI/ILIECKOIZ v Bubnmorexa LIOK

(1-2) P 1 P https://myschool.edu.ru/
OpraHuuecKou XUMUU.

3733 3aKOH COXpaHeHHsI MacCChl BelleCTB; 3aKOH

(3-4) COXpaHeHUsl U TIpeBpallieHusl SHepryuu Mpu
XUMHAYECKUX peaKkLUsX.

34-35 CKOpOCTb XMMUUECKUX peaKkLUi Bubmorexa LIOK

(5-6) P peatiid. https://myschool.edu.ru/

36-37

(7-8) OG6patrMbie peakiii. XUMHUUECKOe paBHOBECHE

38(9) [MpakTryeckasi pabora Ne 1. «BiusiHMe pa3TuuHbIX bubnuoreka LIOK
(aKTOPOB Ha CKOPOCTb XUMHUYECKOH peakLjuun» https://myschool.edu.ru/
OnekTponutryeckas auccouuanus. [Tonstue o

39 BOZlopogHOM rokasatene (pH) pactBopa. Peakuyu bubmoreka LIOK
HMOHHOTO 0O6MeHa. I'uApo/IM3 opraHudyeckux 1 https://myschool.edu.ru/
HEOpPraHWYeCKHX BellecTB
OKUC/TUTeTbHO-BOCCTaHOBUTE/IbHbIE PeaKL[|H.

beart bubmoreka IIOK
12 [MoHsiTHE 06 3/1eKTpOM3€e PACIZIaBOB U PaCTBOPOB

coen

https://myschool.edu.ru/




[ToHsATHE 00 3/1€KTPO/IM3€e PACIIZIABOB U PaCTBOPOB
coyiet

KontponbHasi paboralNe 3 1o pa3zemny

bubmoTeka 1IOK

13(16
(16) «TeopeTrueckre OCHOBbI XUMUU» https://myschool.edu.ru/
MeTanibl, X ronokeHve B [Teproanueckoi
14 cUCTEMe XUMUUeCKux sreMeHToB /. U. bubmoTeka 1IOK
MeHiesieeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB. https://myschool.edu.ru/
OO01ue ¢usryeckre CBOWCTBA METaJI/IOB
15 CriiaBbl MeTaNIOB. D/IEKTPOXUMUYECKUN Psif| bubmmoreka LIOK
HarpsbKeHU MeTaJsljioB https://myschool.edu.ru/
XuMuHYeckre CBOMCTBA BaXKHEMILIMX MeTasljioB
N N N . o bubmioTeka 1IOK
16 (HaTpwuii, Ka/iui, KanbLvii, MarHui, aTFOMUHUIA) U
N https://myschool.edu.ru/
WX COeJIMHEeHUH
17 XyMUUecKre CBOMCTBA XpoMa, MeIu U UX bubmioTeka 1IOK
coeJlHeHUI https://myschool.edu.ru/
18 XvMHUUeCKre CBOMCTBA L[UHKA, JKeme3a U UX bubmmoreka IIOK
coeTHeHUI https://myschool.edu.ru/
19 [MTpakTrueckasi pabota Ne 2. "PelieHue Bubmoreka ITOK
9KCITIepUMEeHTaJIbHBIX 3a/iau 10 Teme «MeTasibi»" https://myschool.edu.ru/
HemeTannbl, ux nonoxxenve B [leproanueckoit
’ proA Bubmoreka ITOK
20 CUCTEME XUMUYEeCKUX 371eMeHTOoB /1. U.
https://myschool.edu.ru/
MeHiesieeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
dusrueckre CBOMCTBA HeMeTa/lJIOB. AJJIOTPOIHUS
91 ( P Bbubmioreka LIOK
HeMeTaJlJIoB (Ha IpUMepe KUC/I0po/a, Cepbl
prMEp POAd, CEPEBL, https://myschool.edu.ru/
dbocdopa u yriepoza)
0 XUMUYecKre CBOMCTBA rajloreHoB, Cepbl M UX Bubmioreka ITOK

CcoeITMHEeHUM

https://myschool.edu.ru/




XuMHUecKue CBOMCTBa a30Ta, pocodpa U ux

bubmmoreka IIOK

23 o
CcoeJJHeHU https://myschool.edu.ru/
24 XUMUYecKue CBOMCTBA YI/iepo/ia, KpeMHUsS U UX Bubmoreka ITOK
CcoeTHeHUI https://myschool.edu.ru/
75 [IpyMeHeHHe BayKHEHIIIMX HEMETA/JIOB U UX bubmioTeka 1IOK
coeIMHeHUM https://myschool.edu.ru/
O0o011eHre ¥ CHCTeMaTH3al[ysl 3HaHUH 110 TemMe
26 «Hemetasib». BeruncieHus 1o ypaBHeHUsIM bubmmoreka LIOK
XUMHUUYECKUX peaklMi U TepMOXUMUYEeCKre https://myschool.edu.ru/
pacyéThl
[MpakTryeckasi pabora Ne 3. «PerieHue
p p bubmioTeka 1IOK
27 9KCTIePUMEHTAIBbHBIX 3a/jay T10 TeMe
B ., https://myschool.edu.ru/
Hewmetasbl"»
)8 KonTtponbHasi paboTa no TeMam «MeTasuibi» U Bbubmoreka IIOK
«HemeTanbi» https://myschool.edu.ru/
29 Heopranuueckue 1 opraHiueckue KUcaoThl. Bubmioreka LIOK
Heopranuueckue v opraHuueckrie 0OCHOBAHHS https://myschool.edu.ru/
AmdoTepHble HeopraHuuecKre U OpraHluyeckue
Gorep P P bubmmoreka IIOK
30 coeliHeHUs. ['eHeTHUeCKas CBSI3b HEOPraHUUeCKUX
https://myschool.edu.ru/
Y OpraHUuecKuX BelllecTB
Posnb xvMun B 00ecrieueHnH SK0JIOTHUeCKOi
. = ’ Bubmoreka IIOK
31 JHEPreTUUeCKOM U MUILeBOI 6e30MacHOCTH,
https://myschool.edu.ru/
Pa3BUTHU MeJULIVHEI
32 [TpencraBnenus 06 00X HAYYHBIX TIPUHIUITAX bubmmoreka IIOK

IMMPOMBIIIJIEHHOT'O TT0/TyUeHUuA BaKHEHIIINX BelecTB

https://myschool.edu.ru/




bubmioteka 1IOK

33 UesioBeK B Mype BellleCTB ¥ MaTeprasioB 1 https://myschool.edu.ru/
bub OK
34 XVMUS U 3[,0pOBbE YesloBeKa 1 nommorexa L1
https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

METOANYECKHWE MATEPUAJIbI VI YUUTEIA

IO ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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