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IMOSICHUTEJIBHAS 3ATIMCKA

Pabouas miporpamMma 10 XWMWMA Ha YypOBHe cpeiHero o0Oigero o0pa3oBaHus
pa3pabotaHa Ha ocHOBe @eziepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu
B Poccuiickoit ®epeparun», TpeboBaHWI K pe3ynbTaTaM OCBOoeHHsS deJepaabHOU
obOpa3oBare/bHOM  mporpaMMmbl  cpeaHero  obmjero  obpasoBanuss(POII  COO),
Tipe/icTaB/eHHbIX B @eflepaslbHOM TOCy/lapCTBeHHOM obOpa3oBartenbHOM cranzapte COO, c
yuétoM KoHuenimy mnpenofaBaHus y4yeOHOro mpeimera «XuWMUs» B 00pa30BaTe/IbHBIX
opraHm3anusix Poccuiickoii @eziepaliuy, peayiM3yIOIUX OCHOBHbIe 0Opa3oBarebHbIE
TpOrpamMMbl, U OCHOBHBIX MO/0KeHUH «CTpaTeruy pa3BUTHSI BOCIIUTAHUS B Poccuiickoi
®enepaumu Ha nepuon Ao 2025 roga» (Pacriopsbkenue IlpaBurtenbctBa PO ot 29.05. 2015
Ne 996 - p.).

XUMHUsI Ha ypOBHe YI/yO/IEHHOTO W3y4yeHWs 3aHMMaeT Ba)KHOE MeCTO B CHUCTeMe
eCTeCTBeHHO-HayuyHOro obpa3oBaHus yuammxcs 10-11 kmaccoB. M3yueHwe mnpegMera,
peanmu3yemMoe B ycioBHSX AuddepeHIMpOBaHHOTO, TPO(GMILHOrO 00yYeHMs, TIPU3BAHO
obecrieunTh 001I€e00pa3oBaTebHYI0 W OOIEKY/JbTYPHYIO TIOATOTOBKY BBITyCKHUKOB
IIKOJIbI, HEOOXOAUMYIO [Jisl afanTaldyd UX K ObICTPO MEHSOLIUMCS YC/IOBUSIM >KU3HU B
coLyyMe, a TakXe JJisi TPOAO/DKeHHsT OOyueHHsi B OpraHu3alysx MpoQeccUoHaIbHOTO
o0Opa3oBaHuUsl, B KOTOPBIX XUMUS SIBJISIETCSI OTHOM U3 MPUOPUTETHBIX JUCLIUTIIVH.

B mporpamMme 10 XMMWM Ha3HaueHHe MpeaMeTa «XUMHs» TOJydaeT TOAPOOHYIO
VIHTepIpeTaluo B COOTBETCTBHMU C OCHOBoMoJararumu mnonoxenuasmu Pr'oc COO o
B3aMMOOOYC/IOB/IEHHOCTH 1le/led, CojepKaHus, pe3y/bTaToB o0yueHus W TpeOOBaHWM K
YPOBHIO TIOATOTOBKM BBIMYCKHUKOB. CBU/IETEIbLCTBOM TOMY SIBJISSFOTCS  ClAeAYHOIre
BBITIO/THSIEMbI€e MPOrPaMMOM M0 XUMUM (QYHKIUU:

*MH(MOPMAaIIMOHHO-MEeTO[UUecKasi, peanu3anuss KOTOpOM o0ecrieurdBaeT IOTy4YeHHe
TIpe/ICTaB/IeHUsT O IIeJisiX, COJepsKaHuM, OOIei cTpaTernd OOy4yeHWs, BOCIUTAHUS U
pa3BUTHSI OOyUarol[UXCs CpeACTBAMM IIpeiMeTa, W3yd4aeMOro B paMKaX KOHKDETHOI'O
npoQuis;

*OpraHu3alMOHHO-TVIAHUPYIOLLIasi, KOTOpasi TpeAyCcMaTpUBaeT OIpejie/ieHre: MPUHLUIIOB
CTPYKTYpHUDOBaHHSI ¥  TIOC/e/0OBaTe/IbHOCTH  W3yueHWs  yueOHOTO  Marepuara,
KOJTMYEeCTBEHHbIX W KaueCTBEHHBIX €ro XapaKTepUCTHK; TI0AXO[0B K (OpMUPOBaHUIO
cojfiep)KaTeNlbHONM  OCHOBBI ~ KOHTPOJIA W OLIEHKU 00Opa3oBaTe/ibHbIX  AOCTH>KeHUMN
oOyuaroluxcss B paMKax WTOrOBOM arrecTaliyd B (opMe eJuHOr0 TOCYapCTBEHHOTO
9K3aMeHa 10 XUMUHU.

IIporpamma /is1 yriiy0/IEHHOT'O H3yYeHHUsA XUMUH:

*yCTaHaB/IMBaeT WHBApUAHTHOe TpeJMeTHOe Cojiep)kaHue, obsi3aTenbHOe fJis W3y4yeHUs B
paMKax OT/e/bHbIX Mpoduen, peAycMaTpyuBaeT pacrpejiesieHre U CTPYKTyPUPOBaHUE ero
10 KJlaccam, OCHOBHBIM CO/lep>KaTe/IbHbIM JIMHUSIM/pa3/ieniam Kypca;

*naéT TIpUMepHOe pacripefie/ieHle yueOHOTO BpeMeHH, pPeKOMeH/AyemMoro AJisi U3yueHUs
OT/le/TbHBIX TeM;

*ripejijiaraeT TPUMEPHYIO TMOC/e/[0BaTe/IbHOCTh U3yueHUs yueOHOro MaTepuasna C y4éToM
JIOTUKU TIOCTPOEHMsI Kypca, BHYTPUIIPeMETHbBIX U MeKIIpeJIMeTHbIX CBs3el;

*1aéT MeTOAMUeCKYI0 UHTepIIpeTaliuio 1ieiell 1 3aiau u3yueHus TpeiMeTa Ha yriay0néHHOM
yPOBHE C YUETOM COBPEMEHHBIX MMPHOPUTETOB B CUCTEMe CpeZiHero o0Irero obpa3oBaHus,
Co/iep)KaTe/lbHOW  XapaKTePUCTHUKW T[JIAaHUPYeMbIX Pe3y/JbTaTOB OCBOEHUS OCHOBHOM
oOpa3oBaTe/lbHOM  TIpOrpaMMbI  cpefHero  obmiero  obpa3oBaHWs  (JIMUHOCTHBIX,



MeTarnpeaMeTHBIX, TIPeJIMETHBIX), a Takke C Y4YéTOM OCHOBHBIX BHJOB yuebOHO-
T03HaBaTe/IbHbIX eHCTBUM 00yyJarolerocst o OCBOEHUIO COZiep>KaHusl TpeiMeTa.

[To BceM Ha3BaHHbBIM TMO3UIUSIM B TIpOrpaMMme TI0 XUMHUM TIpelyCMOTpeHa
TIpeeMCTBEeHHOCTb C Oo0yueHHMeM XWMHM Ha YpOBHe OCHOBHOTO o0irero obpa3oBaHus. 3a
Tpefile/laMM  yCTaHOBJIEHHOW TIPOrpaMMO 10 XWUMHH 00si3aTe/ibHOM  (MHBApUAHTHOMN)
COCTaBJISIFOIIEN Co/lepyKaHus YueOHOTOo TrpeiMeTa « XUMUs» OCTAaéTCsI BO3MOKHOCTb BbIOOpa
€ro BapUaTUBHOM COCTaBJISAIOLIEH, KOTOpas [AOJ/DKHA OMNpefeNsThbCsi B COOTBETCTBUU C
HaTpaB/ieHHeM KOHKPEeTHOTO MpoduIst 00yUueHuUs..

B cooTBeTCcTBMM C KOHIENTya/bHbIMUA TMoioKeHussMu PI'OC COO o Ha3zHauyeHuu
npegMeToB 06a3oBoro u yriybséHHOrO ypoBHel B cucTteMe uddepeHIIMPOBaHHOTO
oOyueHHs Ha ypOBHe cpefiHeTro 00Iero oOpa3oBaHUs XUMHS Ha YPOBHE YIriay0aEHHOTO
W3yuyeHUs] HarpaB/eH Ha peasu3alyi0 TPeeMCTBEHHOCTH C TMOCJAeAYIOLIMM 3Tarom
TOJ/TyueHus] XUMUUeCKOTO 00pa30BaHUsS B paMKax WU3yueHHs CrelUaJbHbIX eCTeCTBEHHO-
HayuyHbIX U  XUMHYECKUX [JUCLHMIUVIMH B By3aX W  OpraHu3alusix CpeJHero
npodeccroHabHOTO OOpa3oBaHus. B 3Tol  CBA3M u3yueHWe TMpeAMeTa « XUMMSI»
OpHEHTUPOBAHO TIPEMMYIIIeCTBEHHO Ha paciivpeHue W yriybjeHue TeopeTHUYecKou u
TIPAKTUUeCKOM TO/ITOTOBKK 00yUarolrXCsi, BHIOpaBIINX OMpe/ie/IéHHbIN Mpoduib 00yueHuUs,
B TOM 4YKCJe C TIepPCIeKTUBOM TMOC/AeAYIOIero MojydyeHUss XMMUUeCKOro o0Opa3oBaHUs B
opraHu3anusx mpodeccroHasbHOr0 obpa3oBaHusl. Hapsgy c 3Tum, B cBeTe TpeOoBaHUM
®I'OC COO kK TmaHUpPyeMbIM pe3ynbTaTaM OCBOeHUs defiepaibHON 00pa3oBaTe/bHOMN
TporpaMMsbl cpejiHero o6iero obpa3oBaHus M3yuyeHUe TipeMeTa « XUMUs» OpPUEeHTUPOBaHO
TaKKe Ha pellleHHe 3a7au BOCIUTAHUSI W COI[MA/IbHOTO pa3BUTHUsS OOYYArOIIMXCS, Ha
dbopMrpoBaHWe y HHUX OOIIeMHTe/UIEKTYalbHBIX YMEHWH, YMEeHWH palldOHa/IH3alin
yueOHOro TpyZa | 0000ITIEHHBIX criocoboB  /1eATeNbHOCTH, MMETOITUX
MeXXUCITUTIZIMHAPHBIN, Ha/INpeMeTHBIN XapaKTep.

CoCTaB/IAOMMMY TIpeiMeTa «XUMHSI» Ha YPOBHe YI/IyO/JEHHOTO U3YUeHUs SIBJISTIOTCS
yriay6néHHbIe Kypchl — «Opranndeckass XuMmusi» U «O011jasi 1 HeopraHWuueckasi XuMush». [1pu
oripeie/ieHUH TI0IX0/I0B K OTOOPY ¥ CTPYKTYPHOM OpraHMW3al[iy CO/IeP’KaHusI TUX KYPCOB B
TIporpaMMe 1o XUMHH 3a OCHOBY MPUHATHI ofoxkeHnss @PI'OC COO o pa3muuusix 6a30Boro
Y yriy0/IEHHOTO YPOBHEW U3ydeHus TpeiMeTa.

OcHoBY cojiepkaHusi KypcoB «Opranudeckass xumusi» U «OOIrjas ¥ HeopraHuueckast
XUMUSI» COCTaB/issieT COBOKYITHOCTh TIpe/IMETHbIX 3HAaHWM W yMeHWM, OTHOCSIIUXCS K
6a30BOMYy YpOBHIO H3ydeHHUs MpeAMeTa. JTa CHCTeMa 3HAHWW IIO/ydaeT OIpejielIéHHOe
TeopeTHUeCcKoe MOTI0/IHEeHHe, TT03BOJIsSIoIee OCO3HAHHO OCBOUTH CYII[ECTBEHHO OO/BbIINA
00BéM (pakTONOrMUECKOTO0 MaTeprana. Tak, Ha yriy0/JiéHHOM ypOBHe U3yueHHs IpeiMeTa
obecrieueHa BO3MOXKHOCTh 3HAUUTEHHOTO yBeIWUeHUs] 00bEMa 3HAHUM O XUMHUYECKHX
jjieMeHTaX ¥ CBOWCTBAaX WX COeJWHEHWN Ha OCHOBe paclivpeHusi U yriaybsieHus
Tipe/iCTaB/JIeHU O CTPOEHUU BellleCTBa, XUMUUECKOW CBSI3U M 3aKOHOMEPHOCTSIX MTPOTeKaHUsI
peaklyid, pacCMaTpUBaeMbIX C TOUKM 3PeHUsS XUMHUUECKOU KWHETUKU W TePMOJUHAMUKHU.
M3yuyeHue nepuoanueckoro 3akoHa u [leprofnueckoll CUCTEMbI XMMWUYECKHX 371€MEHTOB
0a3upyeTcst Ha COBpeMeHHbIX KBAHTOBOMEXaHUUeCKUX TMpeJCTaB/leHUsIX O CTPOEHHUH aToMa.
XuMuyeckasi CBSi3b OOBSICHSETCSI C TOYKM 3DeHHs SHepreTUYeCcKHWX H3MeHeHWW Tpu eé
o0Opa3oBaHUM UM pa3pylleHuM, a TakKe C TOUKU 3peHUs] MexaHU3MOB eé oOpa3oBaHUSI.
M3yueHne TWUIMOB peaklMid JorojHsieTcss  (OpMHpOBaHWEM TIpeZiCTaBlIeHuM 00
3JIEKTPOXUMHUYECKMX MPOLieccax U 37eKTPoJiM3e paciiyiaBOB M pacTBOPOB BellecTB. B Kypce



OpPraHUYeCKOM XHWMHUW TIPU PACCMOTPEHMU pPeaKI[MOHHOH CIOCOOHOCTH COeAMHEeHUH
yaensieTcss ocoboe BHMMaHKe BOTIPOcaM 00 3/IeKTPOHHBIX 3¢ deKTax, 0 B3aMMHOM BJIUSHUN
aTOMOB B MOJIEKYJIaX M MeXaHHW3Max peakLui.

Oco06oe 3HaueHre UMEET TO, UTO Ha CojiepyKaHHe KypCOB XUMUU yTTyO/IEHHOTO YPOBHS
W3ydeHus JjIsi KIacCOB orpefiesiEHHOro rpoduss (rnaBHBIM 006pa3oM Ha UX CTPYKTYpYy U
XapakTep JOIMOJHEHWH K O0OIleid cucTteMe IpeAMEeTHbIX 3HAHWUM) OKAa3bIBAIOT BJIUSHUE
CMe)KHble mpeAMeThl. Tak, HarpuMmep, B COJep)KaHWU TpeAaMeTa [Jisd K/IaCcCOB XHWMHKO-
dusnueckoro npodus 6osbiiioe 3HaUeHre OyyT UMeThb 37IeMeHThl YueOHOTro MaTeprara 1o
obmiet xumuu. [Ipy u3yueHWM TipefMeTa B JaHHOM CJiyuae akIjeHT OyJeT cze/aH Ha
OOIITHOCTh METO/IOB MO3HaHHsI, OOIIHOCTh 3aKOHOB U TEOPUM B XUMUU U B (PU3MKe: aTOMHO-
MoJieKyJisipHasi Teopusi (MoJieKyJisipHasi Teopusi B (M3UKe), 3aKOHbI COXPaHEHUs] MacChl U
JHEpPruy, 3aKOHbl TePMOJAUHAMMKH, 371€KTPOJIM3a, MpPeJCTaBAeHUsI 0 CTPOEHWU BEIeCTB U
Jpyroe.

B To e BpeMsi B cojep)KaHUM IipeAiMeTa AJisi KIaCCOB XUMMKO-OMOJOTHYeCcKOro
npoduast Gonbllvii yAenbHBIM BeCc OyJeT MMeTh OpraHhyeckass xumus. B atom ciydae
TIpe/IOCTaB/IsIeTCS BO3MOXKHOCThL [jiss Oosiee 0OCTOSITE/ILHOTO PAacCMOTPEHHsT XUMUUeCKOu
OpraHu3aly KJIeTKH Kak OMOo0ornyeckoi CUCTeMbl, B COCTaB KOTOPOM BXOJSAT, K TIpUMepY,
TaKye CTPYKTypHble KOMITOHEHTbI, KaK JIUMUbI, Oe/TKU, yTeBo/[bl, HyK/IeMHOBbIe KUCIOThI U
npyrue. [Ipy 3ToM 3HaHMSI O COCTaBe W CBOWCTBAx Mpe/CTaBUTe/eld OCHOBHBIX K/aCCOB
OpraHWuYecKuX Bell[eCTB C/Ty’KaT OCHOBOM [I/isl U3yUeHUsl CYIIIHOCTU MpoLiecCoB (hOTOCHHTE3a,
JIbIXaHWS, TIMIeBapeHUs.

B miaHe ¢hopMHpOBaHHMS OCHOB HayYHOTO MHPOBO33DEHUSI, OCBOEHHS OOIleHayUHbIX
MEeTO/JOB TI03HaHUSI U OMbITa MPAKTUYECKOr0 MPUMEHEeHUs] Hay4HbIX 3HaHUW U3ydyeHue
npeiMeTa «XUMHS» Ha yIJy0JIEHHOM YpPOBHE OCHOBAaHO Ha MeXKIIPeJIMETHBIX CBSI3SIX C
yueOHBIMU TIpeIMeTaMH, BXOZSIMIMMU B COCTaB TIpeJMeTHBIX obsacteii «EcTecTBeHHO-
HayyHble npeMeThl», «MaTeMaThKa U UH(popMaTuKa» U «PyCcCKul 3bIK U UTEpaTypar.

[Tpu u3yuenny yueGHOTO TMpeaMeTa « XUMHs» Ha yryIyO/IEHHOM YPOBHE TakKe, KaK Ha
yPOBHE OCHOBHOTO W cpeAHero o0iero o6pa3oBaHust (Ha 0a30BOM YpOBHe), 3ajaueid
TIepPBOCTETIEHHOW 3HAUMMOCTH SIBJIsIeTCSI (POPMHpOBaHHE OCHOB HayKM XWUMWUU Kak o0sacTu
COBPEMEHHOI'0 eCTeCTBO3HaHWS, MNPAKTAUeCKOW [AesiTe/IbHOCTA Ye/ioBeKa W OAHOr0 U3
KOMIIOHEHTOB MHPOBOW Ky/JbTyphl. PellleHWe 3Toi 3ajjaun Ha YryIyO/JIEHHOM YpOBHe
V3yUeHUs IpeiMeTa TpeAro/araeT peaau3aluio TaKuX Lesen, Kak:

*(hopMUpOBaHKe Tpe/iCTaB/IeHUI: 0 MaTepyUaJbHOM e/JMHCTBE MUpPa, 3aKOHOMEPHOCTSIX
Y TI03HaBaeMOCTU SIBJIEHUM TIPUPO/bl, 0 MeCTe XMMHH B CUCTeMe eCTeCTBeHHbIX HayK U eé
Beylllel posii B oOecrieueHWM YCTOMUYMBOTO Pa3BUTHS Ue/IOBeUeCTBa: B pellieHnH mpobsieM
9KOJIOTUYECKOM, 3HEpPreTMUecKOM W TMHINeBOM 0e30IMacHOCTH, B PAa3BUTUM MeIULIVHEI,
CO3/laHMY HOBBIX MaTepHaioB, HOBbIX UICTOUHUKOB SHEPryH, B o0ecrieueHWH PaliiOHaIbHOTO
TIPUPO/IOTIO/IH30BaHusl, B (hOPMHUPOBAaHUM MMPOBO33peHUsT 1 0011leli Ky/JbTyphbl Ue/ioBeKa, a
TaKyKe 9KO0JIOTHYeCKr 000CHOBAHHOT'O OTHOIIIEHUsI K CBOeMY 37I0POBbIO U TPUPOJAHON Cpe/ie;

*OCBOEHHWE CHCTEMbl 3HAaHWM, JIeXKAllUX B OCHOBE XWUMUYECKOU COCTaBJISIOLIEN
eCTeCTBEHHO-HAaYYHOW KapTHHbI MUpa: (PyHJaMeHTa/bHbIX TOHSITHM, 3aKOHOB W TeOpUM
XUMHWM, COBPEMEHHBIX TIpe/ICTaB/JIeHUd O CTPOEHWM BelleCTBAa Ha pa3HbIX YPOBHSX —
aTOMHOM, HWOHHO-MOJIEKY/JISIDHOM,  Ha/IMOJIEKY/JSIPHOM, O TepMOJAWHaMUUeCKUX |
KWHETUUYeCKUX 3aKOHOMEPHOCTSX TMpPOTeKaHHs XUMHYECKUX peakliid, 0 XUMHUUeCKOM



PaBHOBECHUM, pacTBOpax M [UCTIEPCHBIX cHCcTeMax, 00 OOmMX HayuHbIX MPUHI[UATIAX
XMMUUECKOT0 TIPOU3BO/ICTBaA;

*topMupoBaHWe y  0OOyuaroIUXCsd OCO3HAHHOTO TIOHMMaHHUsI BOCTPeOOBAHHOCTH
CUCTEeMHBIX XWUMHWUECKUX 3HaHUW [ OOBSICHeHWs K/IIOUeBbIX UAe u T1pobsieM
COBpEMEHHOW XWMWU, [Jisi OOBSICHEHWs U TPOTHO3WPOBAHHUS SIBJIEHUM, WMEIOINX
eCTeCTBEeHHO-Hay4UHYIO0 TIPUPO/ly; TPAMOTHOTO pellleHusi mpobsieM, CBS3aHHBIX C XUMUEH,
TIPOTHO3UPOBAHMS, aHadW3a W OLEHKW C TI03UIMKA  SKOJIOTUUeCcKoW 6e3oracHoCTH
TIOC/Ie/ICTBUM OBITOBOM U IIPOU3BOJACTBEHHOM [IeATe/IbHOCTH Ye/IOBeKa, CBSI3aHHOH C
XUMHUUECKUM TTPOM3BO/ICTBOM, MCII0/Ib30BaHNEM U Iepepab0TKOM BelleCTB;

*yriayOneHue TpefCTaB/ieHW O HAy4YHBIX MeToJaxX T[I03HaHWs, HeOoOXOJUMBIX [JIs
nproOpeTeHUs YyMEHU OPUEeHTHPOBATbCS B MHUDe BeIeCTB U OObSICHEHHS XUMHUYeCKUX
sIBJIEHUM, UMEIOLMX MeCTO B TIpUpPOJie, B MPAKTUUYECKOU JesiTeTbHOCTU W TOBCeHeBHOU
JKU3HU.

B mnnaHe peanu3aluy MepBOOYepeHBbIX BOCIMTATe/bHbIX W Pa3BUBAKOIMIUX (PYHKLUN

1[e/IOCTHOM CHCTeMbI cpe/iHero o0iiero o6pa3oBaHus MPU U3yUeHWH TipeiMeTa « XUMHs» Ha

yriy6/16HHOM YpOBHE 0CO0YIH0 aKTyabHOCTDb ITPHOOpeTaroT Takue 11e/d 1 3a/lauH, Kak:

*BocruTaHue YOeXAEHHOCTU B TI03HaBAaeMOCTH SIBJIeHWM TIPUPOAbI, yBaXkKeHUs K
TIpoLjecCy TBOpYeCTBa B 00/71aCTU TeOpeTUUeCKUX W TMPUKIAHBIX WCCAeJ0BaHUN B XUMUH,
(dhopMHpoBaHWe MMUPOBO33pEHHUs, COOTBETCTBYIOI[ET0 COBPEMEHHOMY YPOBHIO Ppa3BUTUS
HayKU;

*pa3BUTHEe MOTHMBAI[MM K OOy4YeHMIO M TO3HAHWIO, CIOCOOHOCTeH K CaMOKOHTPO/IO U
CaMOBOCITUTAaHHIO Ha OCHOBE YCBOEHUs 0011jeue/IoBeueCcKUX I[eHHOCTEH;

*pa3BUTHE TT03HABaTeIbHBIX UHTEPECOB, MHTE/JIEKTYa/IbHBIX M TBOPUECKUX CTIOCOOHOCTEM
oOyuaroiuxcs, (opMUpOBaHHE y HUX CO3HATE/JLHOTO OTHOIIEHHS K caM000pa30BaHHIO U
HETIpepbIBHOMY  00pa30BaHMI0O KakK YC/IOBHIO  YCIEIIHOM  TIpodeCCHOHATbHOU U
OOITIeCTBEHHON [1esiTeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHWS K CBOEMY 37I0POBbIO U
noTpeOHOCTH B 3710pOBOM 00pase yKU3HWY;

*(opMUpOBaHME yMEHWW U HaABBIKOB PAa3yMHOI0 MPUPOJONOJb30BaHUS, PpPa3BUTHUE
9KO0JIOTUYECKOUW KYJIbTYPhI, TIPUOOpeTeHHe OIbITa 00II[eCTBeHHO-TI0/Ie3HOM 3KO0J0rHYeCcKon
JlesATe/IbHOCTH.

OO0iijee YMC/IO YaCOB, TMPeAYCMOTPEHHBIX [JjisI W3yUeHHs XUMUU Ha yriybjeHHOM
ypOBHe cpefiHero obiijero obpa3oBanus, coctassieT 204 yacos: B 10 kmacce — 102 vaca (3
yaca B HeJies1t0), B 11 kiacce — 102 yaca (3 yaca B Hefiesto)

B COOTBeTCTBMM C TOJIOBBIM Ka/leHJapHbIM yueOHbIM rpadukoM Ha 2023-2024
yueOHBIN TOl, pacliCcaHueM 3aHATUM U yueOHbIM T1aHOM Ha 2023-2024 yueOHBIN rof Ha
M3ydyeHUr Xumum otBoauTcs: B 10a kmacce — 101 yac, B 106 kmacce — 101 vac; B 11 kacce
— 101 yac.



COJEPKAHUE OBYUEHUSA
10 KJIACC

OPI'AHUYECKAS{ XUMUA

TeopeTuueckKye 0CHOBbI OPraHNYeCKON XUMHUH.

[lpeiMeTr ¥ 3HaueHWe OpraHWYECKOM XUMUH, [peJCTaBlIeHHe O
MHOT000pa3uu opraHuueCcKuX CoeJUuHeHUM.

ONeKTpOHHOe CTpOeHWe aToMa yrjepojia: OCHOBHOe U BO30YKAEHHOe
COCTOsIHMSI. BasjileHTHble BO3MOKHOCTM aTroMa yrjepoja. XUMHUUYecKasi CBsi3b B
OpraHhYecKux CoeAMHeHUsX. Tumbl TUOpPUAM3ALMM aTOMHBIX opbuTasnei
yrjiepojia. MexaHn3mbl 06pa3oBaHUs KOBa/JIeHTHOM CBsi3U (0OMeHHBIN M JOHOPHO-
aKLenTopHbl). Tumbl TepeKpbiBaHUS aTOMHBIX OpOuTaned, O- U TI-CBSI3U.
OpuHapHasi, BOMHasi U TpoWiHasi cBsi3b. CriocoObl pa3pbiBa CBsi3el B MOJIEKyJ/Iax
opraHdueckux BeljecTB. [loHsTMe 0 cBOOOAHOM pajukane, Hykieodune u
snekTpoduie.

Teopuss cTpoeHusi oOpraHuueckux coeguHeHud A.M. BytnepoBa wu
COBpeMeHHbIe MPeICTaB/IeHHsI O CTPYKTYpe MOJIeKYJ/l. 3HaueHHe TEOPUM CTPOEHUS
OpraHUYecKux CcoeuHeHuN. MoJseKynsipHble W CTPYKTYpPHble  (POPMYJIBIL.
CTpyKTypHble (OpPMy/bl pas3lMYHbIX BUJOB: pa3BEpHyTas, COKpalléHHas,
ckeneTHas. lM3omepusi. Buiel u3omepun: CTPYKTypHasi, NPOCTPaHCTBEHHas.
OneKTpoHHbIe 3((PeKThl B MOJIEKYJ/IaX OpPraHAueCKUX COeJMHeHUN (MHIYKTUBHBIN
Y Me30MepHbIi 3(PeKTh).

[TpencraBneHrie o KjaacCU(UKaLMyM OpraHuyeckux BemjecTB. [loHsTtue o
¢dbyHKIMOHabHOM rpymre. I'omosorusi. I'omosornyeckue psapl. Cuctematuueckas
HOMeHK/1aTypa opraHudeckux coeauHeHui (IUPAC) u TpuBManbHble Ha3BaHUS
OTJle/TbHBIX TIPe/ICTaBUTe/IeN.

OcobeHHOCTH W KacCU(UKaI|si OpraHAYecKux peakiuid. OKHCIUTeTbHO-
BOCCTaHOBUTE/IbHbIE PeaKLIMU B OPraHUueCKOrW XUMUHU.

OKClepyMeHTa/lbHble MeTOZbl U3yueHUs] BeleCTB W WX TIpeBpallleHUi:
03HaKoMmJileHHe C oOpa3ljaMu OpraHUueCcKWx BeIlecTB W MaTepuajaMd Ha HUX
OCHOBe, OMbITHI T0 TMpPeBpalleHHI0 OpraHWYeCcKUX BeLIeCTB MNPU HarpeBaHUU
(msaBneHue, oOyr/MBaHWe W TOpeHHe), KOHCTPyMpOBaHHe MoJesieli MOJeKyJ/
OpraHUYeCcKuX BellleCTB.

Yrnaesogopopasil.

Ankanbl. 'oMo/ioruueckuii psiJi ankaHoB, o01riasi hopMyria, HOMeHK/IaTypa 1
u3oMepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKYJI a/IKaHOB, Sp -
rubpuan3alus aTOMHbIX opbuTaneil yriepoza, o-CBsizb. Pu3nyecKue CBOWCTBa
aJIKaHOB.

XVMHUeCKre CBOWCTBA aJIKaHOB: peakLMy 3aMellleHHs, W30Mepu3aluH,
JleTUIpYpPOBaHus, LIUK/IM3aluM, MUPO/In3a, KpeKUHra, ropenus. [IpeacraBnenue o
MexXaHM3Me peakLiMi paJuKaJbHOTO 3aMellleHus.

HaxosxaeHue B nipupoge. CriocoObl rosiyueHus ¥ IpUuMeHeHNe ajKaHOB.



[Muknoankanel. O61iasi hopMysa, HOMeHK/IaTypa U u3omMepusi. OcobeHHOCTH
CTPOEHUSI M XUMHYECKHX CBOWCTB Manbix (I[UK/IOMNpOIaH, LUKI00yTaH) U
OOBIUHBIX (LIMK/IOMEHTaH, LUK/IOreKCcaH) LUKIoaaKaHoB. CriocoObl TMoyyeHUs U
rprYMeHeHue 1[UK/I0a/IKaHOB.

Ankenbl. 'oMosioriueckuii psiJ| ankeHoB, oOIrasi popmysia, HOMEHK/IaTypa.
DJIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHHWE MOJIeKY/ ajKeHOB, Sp°-
rubpuanu3anys aTOMHBIX opbuTanei yriepoga, o- W T-CBsi3u. CTPyKTypHasi U
reomeTpuyeckass (LUC-TpaHC-) wu3oMepusi. PuU3MUeCKue CBOWMCTBA aJKEHOB.
XYMHUYeCcKre CBOMCTBA: peakluM TPUCOeJVHEHUs], 3aMellleHUs] B O-T0JI0XKeHHe
MpU JBOWMHOW CBSI3M, MOJIMMEpU3allii U OKuc/eHus. IIpaBuio MapKOBHHMKOBA.
KauecTBeHHbBIE peakliy Ha [JBOWHYIO CBsi3b. CII0COOBI MOMyUeHUs U TIPUMeHeHre
aJIKeHOB.

Ankanvensl. Knaccudukaliusi ankagrieHoB (CONPsKEHHbIe, W30/ IMPOBaHHbIe,
KyMyaupoeaHHble). OcobeHHOCTH 37IeKTPOHHOT'O CTPOEHUsI U XUMUUEeCKUX CBOWCTB
COTPSDKEHHBIX  AueHoB, 1,2- u  1,4-npucoenuHenuve. Ilonumepusauus
COTIPSDKEHHBIX ZiieHoB. CIiocoObI 1oJTyueHus ¥ IpUMeHeH e a/lka[ieHOB.

Ankunbl. 'oMonorudeckuii psifi aKMHOB, 0011jasi popmyJsia, HOMEeHK/IaTypa u
r30Mepusi. JJIEKTPOHHOE U MPOCTPAaHCTBEHHOE CTPOeHWe MOJIEKY/ aJKWHOB, Sp-
rubpuan3anus aTOMHBIX opOuTaneli yriaeposa. Pusnueckre CBOWCTBA aJKUHOB.
XYAMHUYeCKre  CBOWMCTBA:  peakUuu  MPUCOEJIUHEHHWs, JuUMepu3alud U
TpUMepH3alv, OKUC/IeHrs. KucioTHbIe CBOMCTBA a/IKWHOB, UMEIOIINX KOHLIEBYIO
TPOMHYIO CBsi3b. KauecTBeHHbIe peaki[iu Ha TPOUHYIO CBsi3b. CriocoObl MoJTyueHust
Y TIpUMEeHEeHUe aJIKUHOB.

ApomaTuueckue yrieBofopoabl (apeHbl). ['omosiorMueckuii psifi apeHoB,
o61iast opMmysia, HOMeHK/IaTypa U u3oMepus. JJIeKTPOHHOe U TPOCTPAHCTBEHHOE
CTpOeHWe MoJieKy/ibl OeH3osa. Pu3nyeckue CBOMCTBA apeHOB. XHMHUUeCKHe
CBOMCTBa OeH30/1a ¥ ero TOMOJIOTOB: Peakivy 3amelrieHus1 B 0€H30/IbHOM KOJbIle U
yIJIEBO/IOPO/IHOM paZiuKajie, peakl[id MNPUCOeJUHEHUs], OKHC/IeHHe TOMOJIOTOB
6ensona. IlpezncraBneHvie 00 OpPHEHTUPYIOIIEM [IeHICTBUM 3aMeCTUTeNel B
OeH30/IbHOM KOJIbI[e Ha TIpUMepe aJKWIbHBIX PaJUKaJoB, KapOOKCHUIBHOM,
TUIDOKCUJILHOM, aMMHO- W HUTPOTPYMIbl, aTOMOB rajoreHoB. (OcobeHHOCTH
XUMHUECKUX CBOWCTB cTHpoJa. [Tosmmepusarus ctuposa. CriocoObl MoayueHus U
MprYMeHeHre apOMaTUUYeCKUX YraeBOA0POOB.

[Tpupoansii ra3. [TonyTHble HedTsHbIe ra3bl. He@Th U €€ mMpoucxoxaeHue.
KaMeHHBIM yrosb ¥ TIPOAYKTHI ero repepabotku. Criocobbl mepepaboTky HedTH:
reperoHka, KpPeKWHTr (TepMUYecKui, KaTaJlUTUUeCKUil), pU(OPMUHT, THUPOJIU3.
[TpoaykThl mepepaboTKy He(TH, UX MPUMeHEeHHe B POMBIIIJIEHHOCTH U B OBITY.

['eHeTHMUeCKasi CBA3b MEX/y Pa3/IMUYHBIMU KJIaCCaMH yTJIEBOOPO/IOB.

ONeKTPOHHOEe CTPOEHHEe Ta/loreHNPOU3BOIHBIX YTJIEBOJOPOJAOB. Peakijuu
3aMellleHdsI TajioreHa Ha TUAPOKCOTPYIYy, HUTPOTPYINy, I[MaHOTPYMY,
aMmuHOorpynmny. /JleiicTBMe Ha Tra/loreHNpOU3BOJHbIE BOAHOTO W CIIUPTOBOTO
pacTBopa wiénoun. B3aumopencTBre OUranoreHaJkKaHOB C MarHueM M LIUMHKOM.
[TonsiTue 0 MeTaJIJI00PraHuYeCKuX COeIUHEHUSX. Vcnionb3oBaHue



rajIoTeHIPOM3BOJHBIX YIJIEBOAOPOJOB B ObITYy, TeXHWKe U TpU CHUHTe3e
OpraHUYeCcKuX BeIllecTB.

OKcriepyMeHTa/IbHble MeTOZIbl M3yUeHUsl Bell[eCTB M UX IIpeBpallleHUi:
r3yueHve (hU3MUYeCKHUX CBOMCTB YT/€BOA0PO/IOB (PACTBOPUMOCTh), KaueCTBEeHHBIX
Peaki|ii yreBoJOpO/IOB Pa3/IMUHBLIX KlaccoB (oOecriBeurBaHWe OpPOMHOM WU
HMOIHOM BOZIbI, pacTBOpa IMepMaHraHaTa Kajiusi, B3auMO/eHiCTBUe aljeThu/eHa C
aMMHauHbIM pacTBOpoM oKcuja cepebpa(l)), KauecTBeHHOe OOHapy»KeHHe
yrjepojla U BOJIOpOJila B OpraHUUeCcKuX BelllecTBaxX, IOAyueHWe 3TWeHa U
v3yueHue ero CBOMCTB, O3HaAKOMJieHHe C KoJiieKiusMu «HedbTb» U «YT0mb», C
obOpa3ljaMM  TlaCTMacC, KayuyykKoB M pe3UWHbI, MOJe/JUPOBaHUE MOJIEKYJI
yTJIeBOZIOPO/IOB Y T'a/IOreHNPOM3BO/IHBIX YT/IeBOJOPO/IOB.

Kucopoacoaep)xaiye opraHuyeckue coeJUHeHUs.

[IpenenbHble OAHOATOMHBIE CrUpThl. CTpoeHHWe MoJieKya (Ha TpuMepe
MeTaHO/a W 3TaHosa). ['omMosorvueckuit psif, obifas dopMmyrna, W30MepwHs,
HOMEHK/aTypa U Kiaccudukaius. @dusnueckde CBOWCTBA  MpejlebHbIX
O[THOATOMHBIX COUPTOB. BojopoaHbie CBS3M MeXAY MOJeKyjJlaMU CIUPTOB.
XvMHUecKre CBOMCTBAa: peakLUM 3aMellleHus], [Jerujparalud, OKUCJIeHus,
B3aUMOJIECTBME C  OpraHMYeCKMMW UM  HEeOpPraHWueCKUMHM  KHCIOTaMHU.
KauecTBeHHasi peakijysi Ha OJHOATOMHbIe CTTUPTHI. [lelicTBHe 3TaHO/a U MeTaHoJIa
Ha opraHusM uesnoBeka. CriocoObl TIOSyueHUs] U TIpUMeHeHHe OJHOAaTOMHBIX
CTIUPTOB.

[TpocTeie 3¢upel, HOMeHKIaTypa U u3oMmepusi. OcobeHHOCTH (PU3MUECKUX U
XUMUYECKHX CBOUCTB.

MHoroaToMHble CIUPTBI — ITWIEHITIMKO/Ib M TJIMLEepUH. Pu3nueckue u
XUMHUEeCKre CBOMCTBA: pPeaki[iy 3aMellleHHs], B3auMo/IeliCTBUe C OpraHu4ecKUMU
¥ HeOpraHWueCKMMH KHC/IOTaMH, KaueCTBeHHas peakilds Ha MHOTOaTOMHbIe
cnupThl. [IpescTaB/ieHe O MeXaHU3Me peaki[iii HYKIeo(pU/IbHOr0 3aMelreHus.
HeiicTBe Ha opraHu3M uesioBeka. CrocoObl MOJyueHUss W TpUMeHeHue
MHOT0aTOMHbBIX CITUPTOB.

®eHosi. CTpoeHUWe MOMEKY/bl, B3aUMHOE BJIMSHUE TUAPOKCOTPYIIIbI U
6eH3onpHOTO sigpa. ®u3nyeckue cBoiicTBa ¢eHosa. OCOOEHHOCTH XWUMHUYECKUX
CBOMCTB (peHosa. KauecTBeHHble peakiiud Ha (eHos. TOKCUUHOCTHL (eHoJIa.
Crioco6pI TIo/TyueHust ¥ mpuMeHeHue GeHoma. PeHoshopManbaeruaHas CMOJIa.

Kapb6oHuibHbIe COeJUHEHUS — ab/IeTH/Ibl M KeTOHBI. DJIEKTPOHHOE CTPOeHHe
KapOOHUBHOW TpyNmbl. ['OoMo/ioTHYeCKre Psifibl albJeTHI0B U KeTOHOB, 00Ias
dbopmysia, v3oMepusi U HOMeHK/aTypa. Pu3uueckue CBOWCTBa ajbAervjoB U
KeTOHOB. XUMHUUeCKhe CBOMCTBA  a/lbJerMJOB U  KETOHOB:  peakluu
ripucoevHeHus. OKUC/ieHWe anbAeru/joB, KaueCTBEHHbIE PeaKlUU Ha ajlbJeru/bl.
Crioco6pl TI0/TyueHus: ¥ IpUMeHeHHe aibJeriioB U KeTOHOB.

OZIHOOCHOBHBIe TIpe/ieibHble KapOOHOBBIE KUCIOTEI. OCOO€HHOCTH CTPOEHHs
MOJIeKy/T KapOOHOBBIX KUC/IOT. i3oMepust 1 HOMeHK/IaTypa. Pusndeckue CBOWCTBA
OJJHOOCHOBHBIX TIpejle/TbHbIX KapOOHOBBIX KHUCJIOT. BoAOpOAHbIE CBS3U MeEXAY
MoJieKylaMi KapOOHOBBIX KUC/IOT. XMMHUUeCKHe CBOMCTBA: KUC/JIOTHbIE CBOMCTBA,
peakiusi 3TepudUKalUM, peakldd C ydacTheM YTIJIeBOAOPOAHOrO pajuKasa.



Ocob6eHHOCTH CBOWCTB MYpaBbUHON KUC/AOTHL. [loHATHE O TIPOM3BOJHBIX
KapOOHOBBIX KHUCJIOT — CJIOKHBIX 3(upax. MHoroobpasue KapOOHOBBIX KUCJIOT.
Ocob6eHHOCTH CBOWMCTB Herpezie/ibHbIX M apoMaTHUeCKUX KapOOHOBBIX KHCJ/IOT,
MUKapOOHOBBIX KHUC/IOT, TMIPOKCUKAPOOHOBLIX KUCJIOT. [IpefcTaBUTe/NN BBICIIUX
KapOOHOBBIX KHUCJIOT: CTeapvHOBasi, IMaJbMUTUHOBAsl, OJIEMHOBasl, /UHO/ME8as,
JIUHO/MeH08as KUC/I0Thl. CriocoObl ToJTyueHusi U puMeHeHre KapOOHOBBIX KUCJIOT.

Cnoxxubie 3¢upbl. ['omonoruueckuid psii, oOiias (opmysna, u3omMepus u
HOMeHK/aTypa. dusnueckrne M XUMHYECKHWe CBOMCTBAa: THWJPOJIM3 B KUCJIOU U
1[e/IOUHOU cpejie.

Kupel. CTpoenue, ¢pusnueckre U XUMAYECKHe CBOMCTBA »KHMPOB: TU/IPO/IU3 B
KUC/ION U 11jesiouHoM cpefie. OCOOeHHOCTH CBOWCTB YKUPOB, COZEPIKAL[UX OCTaTKU
HeTpe/ie/IbHbIX KUPHBIX KUC/IOT. 2KUpbI B IpUpo/e.

MBb1/1a KaK COJIU BBICHIMX KapOOHOBBIX KMCJIOT, UX MOOLIIee [efiCTBYe.

OO611ast xapakTepucTHKa yriaeBojoB. Knaccudukaiiys yrieBooB (MOHO-, IU-
U riosiMcaxapu/ipl). MoHocaxapuzibl: T/H0KO3a, (pyKTO3a, ranakrosa, pubosa,
Je3okcupubosa. Pusnyeckre CBOWCTBA U HaXOXKZeHHe B Tpupoje. PoToCUHTeS.
XUMUYeCcKre CBOMCTBA TJIFOKO3bl: PeakliM C y4acTheM CIUPTOBBIX U ajlbJernHON
TpyNM, COUPTOBOE M MOJIOUHOKHCIOe OpokeHWe. IIprMeHeHUe TIJ/IIOKO3bI, eé
3HaueHue B )KU3He/leATeJIbHOCTH opraHusMa. Jlucaxapu/pl: caxapo3a, MajibTo3a U
naKTo3a. BoccTaHaBnuBarolyie 1 HEBOCCTaHaB/MBAKOLMe AUcaxapuzbl. ['uapou3
nvcaxapuioB. HaxoxaeHue B ripupoje u nipumeHeHue. [Toavcaxapybl: Kpaxmarn,
[VIMKOTeH U 1e/tono3a. CTpoeHMe MakKpOMOJieKys Kpaxmasa, TIJIMKOreHa |
Le/UTto103bl.  PU3NUecKUe CBOWCTBAa Kpaxmajia U Le/UIH/Io3bl. XUMHYEeCKHe
CBOMCTBa Kpaxmasa: TMApPO/MU3, KaueCTBeHHas peaklus C UOAOM. XHUMUUeCKHe
CBOMCTBA 1Ie/UTHOJIO3bI: TUJPO/IN3, TIoayueHre 3PUPOB 1iesuitosio3bl. [ToHsTHE 06
WCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHbIM IIEJIK).

OKClepYMeHTa/lbHble MeTOZbl M3yUeHUs] BeleCTB W UX IIpeBpallleHUi:
pPacTBOPUMOCTb pPa3/IMYHbIX CIIMPTOB B BOJE, B3aUMO/|eHCTBHE 3TaHO/Ia C HATPUEM,
OKHMCJIEHWe 3TW/I0BOr0 CIUPTa B albJervj Ha pacKaJéHHOM MeJHOW TPOBOJIOKE,
OKHMCJIeHWe 3TWIOBOIO COUpPTa JUXPOMAaToOM Kaius (BO3MOXXHO MCII0J/Ib30BaHUE
BH/leOMaTepUaioB), KaueCTBeHHble peakLWW Ha anbAerupl (C THUAPOKCUAOM
muammuHcepebpa(l) wu  rugpokcuzom  meau(Il)), peakius rauviiepyHa C
ruapokcugom Megu(Il), xumuyeckre CBOWCTBA pAacTBOpa YKCYCHOM KHMCJIOTHI,
B3aMMO/IEMCTBUE PACTBOpa IVIFOKO3bl C THApokcugom meau(1l), B3anmogelicTtBre
Kpaxmasa C MOJOM, pelleH’e 3KCIeprMeHTabHbIX 3a7a4 Mo TemMam «CrupThl U
deHonbI», «KapboHoBbIe KUCIOThI. CrioXHbIe 3(UDPbI».

A3oTcopepxaljyue opraHuyecKyue CoeuHeHHU .

AMUHBI — OpraHdyeckue Mpou3BojHble ammuaka. Kiaccudukaiys aMUHOB:
anidartvyecke W apoMaTUuecKue; TepBUYHble, BTODUUHbIE U TPETUUHLIE.
Crtpoenue MoJsieKys, obijasi hopMmya, W30Mepusi, HOMeHK/IaTypa U (pu3nyecKue
CBOMCTBa. XUMHYeECKOe CBOWCTBa anudaThuecKUuX aMHUHOB: OCHOBHbIE€ CBOMCTBA,
aNKWIMPOBaHWe, B3aUMOJENCTBUE TePBUUHBIX aMUHOB C a30THMCTOM KHUCIOTOM.
CoJv afKuIaMMOHUS.



AHWMH — TIpe/CTaBUTe/]b aMHWHOB apoMarhueckoro psifa. CTpoeHue
aHWIMHA. B3avMHoe B/MsiHYe TPYII aTOMOB B MoJieKyse aHuIMHa. OcobeHHOCTH
XUMHUYECKHX CBOMCTB aHWIMHA. KauecTBeHHble peakijuyd Ha aHWIWH. CrocoObl
Mo/lyyeHUs] U TIpUMeHeHHe anudaTuuyeckKux amMuHOB. [losyueHue aHWIWMHA U3
HUTpPOOEH30/1a.

AmuHOKHC/I0TEI. HOMeHKnaTypa u u3zomepusi. OTAe/bHbIE TIPeJCTaBUTENU O-
aMUHOKUC/IOT:  [JIMIWH, ajaHuH. @®u3nueckde CBOWCTBA AMHUHOKMCIIOT.
XyUMUUYecKre CBOMCTBA aMHUHOKUC/IOT Kak aM@(OTepHbIX  OpraHAYecKux
COeIMHEHWM, peakIi[usl TIOJIMKOHZAeHcald, oOpa3oBaHWe TeNTUJHOW CBSI3U.
buonornueckoe 3HaueHHe aMUHOKUCIOT. CUHTEe3 U TU/IPO/IU3 TIeNTU/IOB.

benku Kak TpUpOJHbIe TIo/iMMephl. [lepBUuHasi, BTOpUYHAs W TpeTHUHast
CTpyKTypa OenkoB. XuMUUecKue CBOHCTBa OeNKOB: THAPOJN3, JAeHaTypaius,
KaueCTBEHHbBIE PeaKI[u Ha OesiKH.

OKCrepyMeHTa/ibHble MeTOZIbl U3yueHUsl Bell[eCTB U WX TIpeBpallleHUi:
pacTBopeHHe 0elKOB B BOJie, JeHaTypalus OenKoB IMpPH HarpeBaHWH, I[BETHBIE
peakiui Ha Oenku, pelleHWe SKCIIePUMEHTaSbHBIX 3aZilad 10 TeMaM
«A30TCOzepKalllie  OpraHuyeckue  coeuHeHus’» U «Pacro3HaBaHUe
OpraHUYeCcKuX COeUHEeHUN».

BbicOKOMOJIeKY/IsIpHbIE COeJUHEeHUS.

OCHOBHbBIE TIOHSITUSI XMMHH BBICOKOMOJIEKYJ/ISIDHBIX COeJIMHEHU: MOHOMeD,
MOJIMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOoIMMepU3aldy, CpeHssl MOJIeKY/isspHast
Macca. OCHOBHble MeTOJbl CHHTe3a BbICOKOMOJIEKYJ/IIPHBIX COeAUHEHUN —
MoJIMepr3aLusi U MOJUKOH/eH Calusl.

[TonvmepHble MaTepuasnbl. [lnacTMaccel  (MOMUSTWIEH, TOJUIIPOIUJIEH,
MOJINBUHUIX/IOPUA,  TIOJUCTUPOJ, TIOMMMeTU/IMEeTaKpUIaT, T0/JMKapOOoHaThI,
noyiusTUIeHTepedTanaT). Y Tuinsauus 1 nepepaboTka rmiacTHKa.

DnacToMephl: HaTypa/bHbIN KayuykK, CUHTEeTUYeCKHe KayuyKu
(byTasieHOBBIM, X/IOPOIIPEHOBbIN, W30TIPEHOBBIN) U CUTMKOHBI. Pe3uHa.

BoJsiokHa: HaTypasibHble (XJIOTOK, IIePCTh, 1IE/K), UCKyCCTBeHHbIe (BUCKO3a,
al|eTaTHOe BOJIOKHO), CHHTeTHYeCKHe (KarpoH U JIaBCaH).

[Tonumepsl CreLraJbHOro Ha3HauyeHus (Ted10H, KeBJjiap,
3/IEKTPOTIPOBO/ISIIIINE TIOJIMMepPhl, Oropa3siaraemMble MOJMMEPHI).

OKCriepyMeHTa/lbHble MeTOZIbl U3yueHUsl Bell[eCTB W WX TIpeBpallleHUil:
03HaKOMJIeHHe C 00pa3liaMu TPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
KayuyKOB, pellleHrWe 5SKCIepUMeHTalbHbIX 3aZiad 1o Teme «Pacro3HaBaHue
I71aCTMAcC U BOJIOKOHY.

PacuéTHbie 3aaum.

HaxoxgeHue MOJeKyaspHOW (opMyJ/ibl OpPraHUUeCKOro COeJIMHEeHUs TI0
MacCOBBbIM [JIO/ISIM  3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXKJeHHe
MOJIEKYJIIPHOM (DOPMYJIbI OpPraHUYecKOro coefuHeHus T10 Macce (00BEMY)
TIPOAYKTOB CropaHuisi, 0 KOJWYeCcTBY BelrlecTBa (Macce, 00bEMy) TIPOAYKTOB
peaklUyMd W/WIM HWCXOJHBIX BeleCTB, YCTaHOBJeHUWEe CTPYKTYpHOU (hOpMyJibl
OpPraHWYecKOro BellleCTBA Ha OCHOBE ero XMMHUeCKUX CBOWCTB WM CIIOCOOOB



TO/TyueHusi, OrpefiejieHHe [O0W BBIXOJA TIPOJyKTa peaki[id OT TeopeTHUYeCcKd
BO3MOKHOTO.

MexnpeameTHble CBSA3U.

Peanu3arysi MeXTpeAMEeTHBIX CBS3eM TpU U3yUeHUH OpraHuYeCcKoi XUMHH B
10 Kmacce oOCyIIeCTBASIETCS Uepe3 WCIO/b30BaHHE KakK OOIIUX ecTeCTBEHHO-
HayuUHBIX TIOHATHM, TaK U TIOHATUM, TIPUHATBIX B OT/AEIbHBIX ITpeJMeTax
eCTeCTBeHHO-Hay4YHOT0 IUK/Ia.

OO0111e ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (aKT, THIOTE3a,
TEOpHs, 3aKOH, aHa/lW3, CHHTe3, KiaccudbuKkalys, HabsrofeHre, H3MepeHHe,
9KCIIepPUMEHT, MO/le/ib, MO/le/TUPOBaHUeE.

dusmka: Marepus, aroM, 3JeKTPOH, TIPOTOH, HEWUTPOH, MOJIeKyIIa,
JHepreTUUeCKWii ypOBeHb, BeI[eCTBO, Teo, O0bEM, arperaTHOe COCTOsIHHE
Bell[eCTBa, (PU3MUECKHWe BEJIWUMHBI, €JIWHUIIBI HW3MEpPEeHMs, CKOPOCTb, SHEprus,
Macca.

buonorusi: KieTka, OpraHu3M, 5>KocucTeMa, Owuocdepa, Metabommsm,
HaC/eICTBEHHOCTh, aBTOTPOMHBLIM M reTepoTPOMHBLIM THUI MHUTAaHMS, OpokeHue,
dboTocuHTe3, nAbIXaHWe, Oe/IKW, VIJIEBOJbI, >KUPBI, HYK/I€UHOBbIE KHCJIOTHI,
(hepMeHTHI.

I'eorpadmus: mosie3HbIe HCKOITaeMble, TOTIIUBO.

TexHoJOTHSA: TIMINEBble TMPOAYKTBI, OCHOBBI PpallMOHATBHOTO ITUTaHUS,
MOJOIIHEe CPe/ICTBA, MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 K/TACC

OBIIIASI N HEOPTAHUYECKAS XUMUS

TeopeTrnyeckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYeCKu 3yieMeHT. V3oTomnbl. CTpoeHue
3/IEKTPOHHBIX 000JI0UeK aTOMOB, KBAaHTOBble umMc/ia. DHepreTuyeckre ypOBHU U
1olypoBHU. ATOMHBIe opbuTtanu. Knaccrudukarysi XaMU4eCKUx 3/1eMeHTOB (S-, p-,
d-, f-anemenTnl). PacrpeseneHve 37eKTPOHOB TI0 AaTOMHBIM  OpOUTAsISIM.
D/eKTPOHHbIe KOH(PUTypaLMyd aTOMOB 3/IeMEHTOB MepPBOr0—4YeTBEPTOrO MepHUO/OB
B OCHOBHOM U BO30Y)X/IEHHOM COCTOSIHWH, 3JIeKTPOHHbIe KOH(Urypaljiid HMOHOB.
DJIEKTPOOTPULIATETbHOCTb.

[Teproanueckut 3ak0H U [leproauyeckasi cuicTeMa XMMUUECKHX 3/IEMEHTOB
O.U. MenpeneeBa. CBg3b MepUOAUUECKOTO 3akOHa U Ileproinueckont CHCTeMBbI
XUMHUUECKUX 3JIEeMEHTOB C COBDEMEHHOW TeOopher CTPOeHUsI aTOMOB.
3aKOHOMepHOCTU W3MeHeHHsI CBOMCTB XUMHUUYEeCKHX 37IeMeHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJOXKHBIX BeIeCTB MO TpynraM ¢ IepuofaM. 3HauyeHue
repuogudeckoro 3akoHa /I.M1. MeHzeneesa.

XvMHU4Yeckass CBsA3b. Buabpl XWMHYECKOW CBSI3U: KOBaJIeHTHasl, WOHHas,
MeTa/iiMueckas. MexaHu3mbl 00pa3oBaHUS KOBaJeHTHOM CBsi3W: OOMEHHBIM U
JIOHOPHO-aKL[eNTTOPHBIN. DHEPrus U JjivHa CBs3U. [10/SIpHOCTD, HATIPaB/I€HHOCTD U
HacChIIIaeMOCTb KOBajZleHTHOM cBsisu. KpatHele cBsisu. BogopogHasi CBSi3b.
Me>XmoJ/ieKyJ/ISIpHble B3aUMO/EMCTBUSI.



BasleHTHOCTE W BaJIeHTHble BO3MOXXHOCTU aroMoB. CBs3b 3/1eKTPOHHOM
CTPYKTYPbl MOJIEKY/I C UX TeOMeTpUUeCKMM CTpoeHHeM (Ha mpuMepe CcoeiMHeHuH
371IeMeHTOB BTOPOTO Mepro/a).

[IpencraBiieHre 0 KOMIUIEKCHBIX CoeiMHeHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIIJIeKcooOpa3oBatesib, JMraHzpbl. 3HaueHWe KOMITJIEKCHBIX —COeJUHEHMH.
[ToHsATHE O KOOPAWMHALIMOHHOW XUMUU.

BeilectBa  MOJIEKY/ISDHOTO Y HEMOJIEKY/JISIDPHOTO ~ CTPOEHUsl.  [UIbI
KPUCTA/VIMUECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEIeCTB.

[TonsiTvie 0 gucnepcHbIX cucteMmax. VictTuHHble pacTBophl. [IpesncraBieHue o
KOJ/UTOMIHBIX pacTBopaxX. CriocoObl BbIpaKeHWs KOHIIEHTpaI[ii pPaCTBOPOB:
MaccoBas [0/ BellleCTBa B paCcTBOpe, MOJIsipHasi KOHLieHTpauusi. HacelieHHbIe U
HEHAaCBILLeHHbIE PaCTBOPbBI, pACTBOPUMOCTb. KpucTaniorugparTsl.

Krnaccudukaiiyss 1 HOMeHK/IaTypa HeopraHW4yecKux BellleCTB. TpUBUAJIbHbIE
Ha3BaHUS OT/e/IbHBIX TpeiCTaBUTe/Ie HEOPraHUUeCKUX BeLeCTB.

Knaccudukaliys XuMHAYeCKUX peakijuii B HeOpraHW4ueCKoW 1 OpraHh4YeCcKou
XUMHW. 3aKOH COXPaHEeHMsl MacCChl BeleCTB; 3aKOH COXPAHEHUWs W TpeBpalleHus
SHEepPryu Tpu XUMUUeCKUX peakuusix. TeroBbie 3((eKTbl XUMUUECKUX PeakLIUu.
TepMoxuMHUUYeCKHe YPaBHEHUS.

CKOpOCTh XUMUUECKOU peakiuu, eé 3aBUCUMOCTb OT pa3/MyHbIX (DaKTOPOB.
['omoreHHbIe ¥ reTeporeHHble peakuu. Katanamus v KaTaausaTopael.

OOparrMble ¥ HeoOpaTUMbIe peakIuu. XUMHUUeCcKoe paBHOBecue. KoHcTaHTa
XMMHUECKOr0 paBHOBecusl. DaKTOpbI, B/IWAIOL[ME HA TOJIOXKEHHEe XHWMHUYeCKOIo
paBHOBeCHS: TeMIleparypa, AaBjieHre U KOHLIeHTPaLuu BeLeCTB, YYaCTBYIOLINUX B
peakuuu. [Tpunnun Jle IlaTesnbe.

OnekTposuTHUeckass auccouyanys. CuibHble U cabble  37eKTPOJIUTHI.
Crenenb aucconuaimu. Cpejja BOJHBIX pPacTBOPOB: KWUCJIOTHasl, HeWTpasbHas,
ujenouHas. Bogopoaneiii nokasarens (pH) pactBopa. I'naponus coseid. Peakuyu
HMOHHOTO 0OMeHa.

OKUCIUTENTbHO-BOCCTAaHOBUTE/IbHbIE  peakiuu.  CTereHb  OKHWCJ/IEHUS.
Okuc/vre/nib ¥ BOCCTAHOBUTE/b. IIpoljeccbl OKHWC/IEHUST M BOCCTaHOBJIEHUS.
BaxkHelilie OKWUC/IMTEIM M BOCCTAaHOBUTENU. MeToJ 3/IeKTPOHHOro OasnaHca.
O/eKTPO/IU3 pacTBOPOB Y PaCIl/IaBOB Bell|eCTB.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHUs] BeleCTB M WX MNpeBpalleHuu:
pasjiokeHve T[IepoKCHJa BOJOpOJa B IIPUCYTCTBUM KaTalus3aropa, MOZenu
KPHCTa/I/TMYEeCKUX PEIIETOK, TIPOBeJieHre peaklvii HOHHOTO0 oOMeHa, oripeiesieHre
cpeZibl pacTBOPOB C MOMOLIBIH) WHJWKAaTOPOB, U3y4YeHWEe BJUSHUS Pa3IUUHbIX
(bakTOpOB Ha CKOpPOCTb XHWMUUECKOW peaklid U T0JIO)KeHWe XUMUUYEeCKOro
PaBHOBECHSL.

Heoprannueckasa xummus.

[Tonoxenne HemeTa/uioB B Ilepuognyeckor cucTeMe XUMHUYECKUX
ysiemMeHToB [I.V. MeHeneeBa 1 0c0O€HHOCTHA CTPOEHUSI UX aToMoB. Pu3nueckre
CBOMCTBA HEMeTa/lJIOB. AJIJIOTPOIWS HEMeTa/lJIOB (Ha MpuUMepe KUCJI0pPOoJa, Cephl,

dbocdopa u yrieposa).



Bopgopopa. IlonmyueHue, ¢gusnueckue M XUMUYECKHE CBOWCTBA: PEAKLUU C
MeTa//laMd U  HeMeTa//laM{, BOCCTAaHOBHUTe/IbHble CBOWCTBA. ['MApUBIL.
TonnuBHbIE 3/1IEMEHTHI.

Ianorensl. HaxoxkgeHue B IIpUpOje, CIIOCOOBI TO/TydeHus, GU3NUecKue u
XMMUUeCKre CBOWCTBA. ['ajsioreHOBOAOpOAbl. BakHelllie KUCIOPOACOAep Kallye
coeZJMHEHMsI Ta/ioreHOB. JlabopaTopHbie W TIPOMBIIIIEHHbIE CITOCOOBI TIOTyUeHHUsS
rajoreHoB. [IprMeHeHVe rajoreHoB U UX COeMHEeHUM.

Kucnopos, o30H. JlabopaTopHble ¥ TPOMBIIIUIEHHBIE CITOCOOBI TTO/TyUeHHs
Kucaopoza. Pusnyeckre U XMMUUECKHe CBOMCTBA M TMpPHMEHEeHWe KHCI0poJa U
030Ha. OKCU/IbI U NepoKCU/IbI.

Cepa. HaxoxzpeHue B TIpupofie, CHOCOObI mMoOnyueHUs, (u3nUeckre u
xumuyeckrde cBoiictBa. CepoBogopon, cynbbugsl. Oxcup cepbi(IV), okcup
cepbl(VI). CepHucrast U cepHast KHUCJIOTbI U MX coid. OcoOeHHOCTH CBOMCTB
cepHOU KUCJIOTHI. [IpriMeHeHre cephl U eé CoeJUHeHHUN.

A3otr. HaxokgeHwe B TpUPOZE, CIIOCOOBI TIO/MyueHusi, (u3NUecKue W
XMMHMYeCKHe CBOMCTBa. AMMUAK, HUTpUbl. OKCUABI a30Ta. A30THUCTasi U a30THast
KUCJIOTHI ¥ X coyid. OCcoOeHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHHe a30Ta
U ero coefiIMHeHU. A30THbIe y00peHws.

®ocdop. HaxoxmeHue B MpupOZe, CIOCOObI ToayueHus, (Qundeckue u
xuMuueckre cBorctBa. Pochugsr U dochuH. Oxcuabl dochopa, dhochopHas
Kuciora U eé comu. I[lpumeHeHue dochopa u ero coeauHeHuil. PochopHbie
yno0OpeHwus.

Yrnepon, HaxokaeHWe B 1Opupofe. AJUIOTPOIHbIE  MOAU(UKaLUK.
dusnueckue M XUMHUUECKMe CBOMCTBA TIPOCTBHIX BeleCTB, 00pa30BaHHBIX
yriepoaoM. Okcup yraepoga(ll), okcup yraepoga(IV), yronbHas KUC/IOTa U eé
co/ii. AKTUBUPOBaHHBIN Yyroyb, ajicopOius. ®ysnepeHbl, rpadeH, yrjiepojHble
HaHOTPYyOKuU. ITpMeHeHHe MPOCTBIX BeleCcTB, 00pa30BaHHbLIX YTIJIEPOJIOM, U €ro
coeZIMHEeHUH.

Kpemuuii. HaxoxieHre B mpupojie, CIocobbl TosydeHusi, du3nueckue u
xumuueckue couictBa. Okcup kpeMHusi(IV), KpeMHUeBasi KWC/IOTa, CUJIHAKAThI.
[IprMeHeHMe KpeMHUS U ero coeluHeHul. CTeK/10, ero mojiyuyeHve, BUbl CTEK/Ia.

[Tonoxenne MetannoB B [leproguueckor cucteMe XUMHUYECKUX 3/IEMEHTOB.
Oco0eHHOCTH CTPOEHHsS 3JIEKTPOHHBIX 000704eK aTOMOB MeTasuioB. OOiiue
¢dbu3nueckre CBOMWCTBA MeTas/uiOB. IIpyMeHeHHe MeTa/uIOB B OBITY M TeXHUKE.
Cn1aBbl MeTaslIoB.

ONEeKTPOXUMUUYECKUM PsSf,  HanpspkeHuid MeTauioB. OOIue  CrocoObl
MOTyYeHUsT MeTaJl/IoB: TUAPOMEeTaTyprus, MAPOMeTaJITypPrus,
y/ieKTpoMeTa/uTyprusi. IloHATHe O Koppo3uu MeTa/uioB. CriocoObl 3allfUThl OT
KOPPO3UM.

OObijasi xapakTepucThka MeTa/sioB [A-rpymmbl [leprognyecko CHUCTEMBI
XUMWYECKHUX 937eMeHTOB. HaTpuii U Kanuii: mnonyuyeHue, ¢u3udeckue U
XUMUYeCKre CBOMCTBA, IPUMeHeHHe TIPOCThIX BellleCTB U UX COeJUHEHHUH.

OOmrass xapakTepucTHKa MetayioB IIA-rpymmel [Teproguueckoit CHCTEMBI
XUMWYECKHUX 37eMeHTOB. MarHuii W KaJbLiMi: TojiyyeHuWe, ¢Gu3nueckue U



XUMUYECKHe CBOMCTBA, MpPHMEHEHWe TIPOCThIX BeL[eCTB M WX COeJUHEHHUHU.
JKécTKoCTh BOJIbI U CTIOCOOBI €€ yCTpaHeHHsl.

ATIOMUHUN: TIOy4YeHue, (pU3nyecKkre U XMMUYecKre CBOUCTBA, IPUMEHeH e
MPOCTOTO BeIllecTBAa M ero coefAuHeHWW. AM@oTepHble CBOMCTBA OKCHJA U
TUIPOKCH/IA aTFOMUHUS, TUAPOKCOKOMITIEKCHI aTFOMUHUSI.

OO1mjasi  XapakTepUCTHKa MeTa//IoB T000uHbIX moarpymm  (B-rpyrim)
[Teproiueckoy CUCTEMBI XUMAYECKUX 37IEMEHTOB.

dusrueckre U XMMHAYECKHe CBOKWCTBA XpoMa M ero coefvuHeHU. OKCHIBI U
rugpokcuabsl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpoMaThl, UX
OKHMCJ/IUTeJIbHBIe CBOMCTBA. [lo/lyueHre 1 MpUMeHeHre XpoMa.

dusrueckie W XUMHYECKHMe CBOWCTBA MapraHiia W ero CoeJuHEeHUM.
Baxnenmme coeguHenuss MapraHua(ll), wmapranga(IV), wmapranya(VI) wu
mapranua( VII). IlepmaHraHat Kanusi, ero OKAC/IATe/IbHbIe CBOUCTBA.

du3nueckre U XMMHUYECKHe CBOKCTBA ’Kejie3a U ero coeguHeHU. OKCU[bI,
rugpokcuabl v conm xene3a(ll) u xxenesa(Ill). [TonyueHne u nprMeHeHUe Kese3a
Y ero CI/JIaBOB.

dusrueckre U XMMUUYECKUe CBOMCTBA Me[u U eé coefiuHeHu. [TonyueHue u
ripuMeHeHre MeJu U e€é coeJUHeHUH.

yHk: monyyeHuWe, ¢uU3MUecKMe W XHMUUECKUe CBOMCTBAa. AM{QOTepHbIe
CBOMCTBa OKCH/a ¥ TU/IPOKCH/A LIMHKA, TUAPOKCOKOMIL/IeKChI LIMHKA. [IprMeHeHMne
LIMHKa U ero coeJJMHeHWM.

OKCrepyMeHTa/lbHble MeTOZbl U3yUeHUs] BeleCTB W WX TIpeBpallleHUi:
r3ydyeHre 00paslioB HeMeTa/lsioB, ropeHue cepkbl, docdopa, >Keaesa, MarHus B
KMC/IOpOZie, MW3yueHWe KOJUIeKIUU «MeTa/ibl W CIUIaBbl», B3aUMOJIENCTBHE
L1e/I0YHBIX U I11eJI0OYHO3eMEe/TbHBIX METAa/VIOB C BOAOW (BO3MOXXHO HCIIO/Ib30BaHUE
BH/leOMaTepUaoB), B3aMMOJENCTBYE LIMHKA W >Keje3a C pacTBOpaMU KUCJIOT U
111e/104Y€eM, KaueCTBeHHbIe peakliMi Ha HeOpraHhuuecKre aHMOHbI, KaTUOH BOAOPO/Ja
¥ KaTHUOHbl MeTas/ulOB, B3aMMOJEUCTBUE THAPOKCHJOB aqlOMUHUAS W LMHKa C
pacTBOpaMM KHCJIOT M 11jeJI0Yel, pelleHre SKCIepUMeHTa/IbHbIX 3a/jau M0 TeMaM
«["anorenbl», «Cepa U eé coenuHeHUs», «A30T U (ocdop U UX COeUHEHUS»,
«MeTasi/ibl T/IaBHBIX TIOATPYTI», «MeTaruibl TOO0UYHBIX ITOATPYII».

XuMUA U )KU3Hb.

Posib xvMyu B 06ecrieueHrn YCTOMUMBOTO pa3BUTHs UesioBeuecTBa. [ToHsTHE
O HAYUHBbIX MeTOJax II03HaHWA M MeTOZOJIOTUA HAyYHOr0 HWCC/IeZ0OBaHUS.
HayuHble NpyUHLWIBI OpraHy3alud XUMUYeCKOro pou3Bo/iCTBa. [IpombIiiieHHbIe
CriocoObl TIOTyYeHHsl BaXKHeHIIMX BelljecTB (Ha MpUMepe MPOM3BO/ICTBAa aMMHUAKa,
CepHOM KHC/IOThI, MeTaHo/ia). [IpoMbIliIeHHbIe CTIOCOObI TI0/TyueH!s] MeTaslyIoB 1
CriaBoB. XMMHUYECKOe 3arpsi3HeHWe OKpY)Karollled Cpefbl U ero IocC/aeACTBUS.
Posib xuiMuu B 06ecrieueHUH SHepreTHUYeckoi 6e30MacHOCTH.

XuMUsl U 3[0pOoBbe uesioBeka. JlekapcTBeHHble cpezjctBa. IIpaBunia
WCI0/Ib30BaHUsl JIEKapCTBEHHBIX TpernapaToB. Po/ib XUMUM B pa3BUTHUH MeULIMHBI.

XuMUST MUALM: OCHOBHBbIE KOMIIOHEHTHI, TiHileBble f006aBKu. Ponmb xumun B
obecrieueHHH TUITIEBOM 0€30T1aCHOCTH.



KocmeTtnueckue u mnap@roMmepHble cpefcTBa. beiToBasi xumus. [lpaBuia
6e30MacHOr0 MCIOJIb30BaHUS TIperapaTtoB OBbITOBOW XWMWUU B TIOBCEHEBHOM
JKU3HHU.

XYWMUSI B CTPOMTELCTBE: Ba)KHEUIIIMe CTPOUTe/IbHble MaTepuasbl (1leMeHT,
0eToH).

XuMHUs B CeJIbCKOM X03s1iicTBe. OpraHudeckre U MUHepaJibHble y100peHus.

CoBpeMeHHble KOHCTPYKIIMOHHbIe MaTepuasibl, KPaCK, CTEK/0, KepamHKa.
Marepuasbl /i 3/1eKTPOHUKU. HaHOTeXHO/IOTUH.

PacuéTHbie 3aaum.

PacuéTbl: Macchl BelllecTBa WM 00BEMa ra3oB M0 W3BECTHOMY KOJIMUYECTBY
BeIll[eCTBa, Macce WX O0O0BEMY OAHOTO W3 YYaCTBYIOI[UX B peakI[UH BeIecTB,
Macchl (00BEMa, KO/IMUeCTBa BeIeCTBA) TPOAYKTOB peaki[dH, ec/ld OJHO W3
BeI[eCTB MMeeT TIPUMecH, Macchl (00bEMa, KOJIMUecTBa BeIeCTBa) TPOAYKTa
peakiuu, e OJHO W3 BeLIeCTB [JaHO B BHUJE pacTBopa C OMNpeeéHHOU
MaCCOBOM Ji0/iel pacTBOPEHHOrO BeIleCcTBa, MaCCOBOM [0OJW W MOJISIPHOU
KOHLIEHTpAl[MM BellleCTBa B pacTBOpe, [OJM BbIXOJA TMPOAYKTa peakluu OT
TeOpeTUYeCKU BO3MOXKHOTO.

MexnpeameTHble CBA3U.

Peanmu3aiisi  MeXXTpeJMeTHBIX CBsi3ell TMpU  u3yueHUM 0oOIelt u
HeOpraHn4yeckor XMMHUM B 11 Kijacce OCyLLeCTBI/SIETCS Uyepe3 MCIO0Ib30BaHMe Kak
00IIMX ecTeCTBeHHO-HAYUYHbIX MMOHSATHM, TaK U TIOHSITUM, TIPUHSATHIX B OT/ETbHBIX
rpeMeTax eCTeCTBEHHO-HAayUYHOr0 [IUKJIA.

OOb1ue ecTeCTBEHHO-HayuUHble TIOHATHS: sIBJIeHUe, HAyYHbIN (PaKT, TUIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KaacCU(UKalusi, MepruoJuyHOCTb, Hab/ro[eHue,
r3MepeHue, SKCIIePUMEHT, MO/ie/Tb, MO/IeJIMpOBaHUeE.

®du3uKa: Marepus, MHUKPOMHUDP, MaKpOMUp, aTOM, 3J€KTPOH, IPOTOH,
HEWTPOH, UOH, U30TOMbl, PaJMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUeCKUN YPOBEHb,
Bell[eCTBO, Tel0, OObEM, arperaTHoe COCTOsSIHMe BeIecTBa, W/eanbHbIA ras3,
(bu3rueckue BeJIMUMHbBI, eIUHULIbI U3MepeHUs, CKOPOCTh, SHEPTHUsl, Macca.

Buosorusi: KeTka, opraHusM, 3Kocucrema, buocdepa, Metabosv3m, Makpo-
Y MUKDO3JIEMEHTBI, Oe/TKU, >KUPbI, YTIeBO/bl, HYK/I€EMHOBbIE KHUC/IOThI, ()ePMEHTHI,
TOPMOHBI, KDYTOBOPOT Bell[eCTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpacduisi: MUHepasbl, TOPHbIE TIOPO/IbI, TTOJIE3HbIE UCKOIaeMble, TOTIUBO,
pecypcsbl.

TexHonoOrus: XUMUYeCcKasi TIPOMBILLIEHHOCTb, METa/UTyprusi, CTPOUTEbHBIE
MaTepHraJsibl, CeJIbCKOXO035MCTBEHHOE TTPOU3BO/ICTBO, MHILEeBasi MPOMBILLIEHHOCTb,
(hapmarjeBTHUECKAS TMPOMBILLIEHHOCTb, TIPOU3BO/ICTBO KOCMEeTHUYeCKUX
rperaparoB, TPOU3BO/JICTBO KOHCTPYKLMOHHBIX MaTepUasioB, 3J€KTPOHHAas
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITIPOI'PAMMBI 110 XUMUN
HA YI'JIYBJIEHHOM YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHNMSA

JINUHOCTHBIE PE3YJIBTATDI

B COOTBeTCTBUM C CHUCTEMHO-/eSTebHOCTHBIM TIOAX0/I0OM B CTPYKTYype
JTMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHHUs MpeJMeTa «XHMUS» Ha ypOBHE CpeJHero
obmiero oOpa3oBaHuSl BBIJ|e/IeHbl  CeyIOIIMEe COCTaBJSIOL[Me: O0CO3HaHUe
00yuarolUMHUCSI POCCHHCKOM TpakJaHCKOH WAEHTUYHOCTH; T'OTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITeJILHOCTHA M CaMOOIIpe/ie/IeHHI0; Ha/lnuie MOTHBALIUU K
00yueHHI0; TOTOBHOCTb U CIIOCOOHOCTH 0OyuaroIMXcsi PYKOBO/CTBOBATHCS
MIPDUHATBIMH B OOLl[eCTBe TIpaBWIaM{d W HOpMaMHy TIOBeJIeHUsI; Ha/duMe
TTPABOCO3HAHUS, IKOJIOTUUECKOM KYJIbTYPhI; ClTOCOOHOCTh CTaBUTD 11€/TH U CTPOUTD
JKA3HEHHbIE TIJIaHbI.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUS MpeAMeTa «XHUMUS» OTPaKaroT
chOpMUPOBAHHOCThL OMbITAa T103HABATE/NbHOM M TNPAKTUUYECKOW [lesaTe/IbHOCTH
oOyuaroluxcs B TIpoLiecce peanu3aliiy o0pa3oBaTe/ibHON JesTeTbHOCTH.

JIMUHOCTHBIE pe3yJ/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHUS» OTpaXkaroT
chOpMUPOBAHHOCThL OMbITa T103HABATE/NbHOM M TNPAKTUYECKOW [lesaTe/IbHOCTH
o0yuaroluxcs B Mporjecce peanu3aniu oOpa3oBaTenbHOW AesiTe/IbHOCTA, B TOM
yuC/e B YaCTH:

1) rpa)kJaHCKOr0 BOCIMTAHUA:

0CO3HaHUS 00YYAIIIMMKUCS CBOMX KOHCTUTYI[MOHHBIX MpaB U 00s13aHHOCTeH,
yBaKeHUSI K 3aKOHY U MPaBOIOPSIKY;

Mpe/CTaBleHUs] O COLMA/JIbHBIX HOPMax MW TMpaBWIax MeXIMUYHOCTHBIX
OTHOLIEHUM B KOJVIEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPUECKOW JesiTelbHOCTA TIpU CO3[JaHur
yueOHbIX MPOEKTOB, pellleHWH yueOHBbIX W T03HaBaTe/bHBIX 3ajlau, BBIMOJTHEHU!
XUMUUECKUX SKCITepUMEHTOB;

CIOCOOHOCTU TOHMMAaTh U TIPUHUMATh MOTHBBLI, HaMepeHMs], JIOTUKY W
apryMeHThI IPYTUX TP aHa/IN3e pa3/InuHbIX BUIOB YUueOHO /eaTe/TbHOCTH;

2) NaTpMOTHUYECKOr0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIIEHUSI K WCTOPUYECKOMY UM HAay4yHOMY HacC/e[uro
OTeueCTBeHHOW XMMUY;

yBa)KeHUsT K TPOIecCy TBOpUecTBa B 00/1aCTW TEOPUM W IPAKTHUYECKOTO
MPUIOKEHUsI XWMWM, OCO3HaHMUSI TOTO, UTO [laHHble HAyKA €CTb pe3yJbTaT
JIJITeNTbHBIX ~ HaOMIOfleHNid,  KPOTOT/IMBBIX  JKCTIIePUMEHTA/bHBIX — TTOMCKOB,
MOCTOSIHHOTO TPYZia YUEHbIX U MPAKTUKOB;

MHTepeca YW T03HaBaTe/bHbIX MOTHUBOB B TIOJIYyUEHUU W TMOC/IeAYIOLIEM
aHasM3e UH(POpPMaLUU O Tepe/IOBbIX JAOCTHXKEHUSIX COBPEMEHHOUW OTeueCTBeHHOMU
XUMUWY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O0 CO3HAHUSI, 3TUYECKOT0 TTIOBeJeHUS;



CIoCOOHOCTU OLIeHMBAThb CUTYal[iH, CBsI3aHHbIe C XUMUUYECKUMU SIBJIEHUSIMU,
Y TIPUHUMATh OCO3HAHHbIE PellleHUs], OPUEHTUPYSACh Ha MOpaTbHO-HPAaBCTBEHHbBIE
HOPMBbI U 1[eHHOCTY;

TOTOBHOCTH OI[eHHBaTh CBOE T0OBeJleHHe W TIOCTYIIKKM CBOUX TOBapHIIe C
TMO3UIIUM HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HaHUS TOC/Ie[CTBUM
MOCTYTIKOB,

4) ¢hopMupoBaHMs KY/IbTYPhI 3/I0POBbSI:

TOHMMaHUs [[eHHOCTel 370poBoro U Oe3omacHoro obpas3a >KW3HH,
HeoOXOJUMOCTHA OTBETCTBEHHOTO OTHOIIEHUsS K COOCTBEHHOMY (U3HUeCKOMYy U
TICUXUYECKOMY 3/10POBbIO;

cobmozieHrs TipaBui Ge3oracHoro obpallleHdss C BellecTBaMd B OBITY,
MOBCEeIHEBHOM KU3HH, B TPYJIOBOM JIeAT€/IbHOCTY;

MOHMMaHUsl LIEHHOCTU TIpaBWJ WHAUBUAYAJbHOTO W  KOJUIEKTUBHOTO
6e3011acHOTO MOBeIeHHs B CUTYaIUsSIX, YTPOKAIOIINX 3/J0POBBIO U >KU3HHM JIFOel;

OCO3HAHUS TIOC/e/ICTBUN W HENPUATHS BPeAHbIX TPUBBIUEK (YIrIOTpeOsieHus
aJIKOT0J1s5, HADKOTHKOB, KypeHusl);

5) TPYAOBOro BOCHUTAHMSA:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B  yueOHO-MCC/ie[ioBaTeTbCKOM
JesiTeIbHOCTH, — OOII[eCTBEHHO  TI0JIe3HOW, TBOPUECKOW U JPYruX BUjaXx
JlesiTe/TbHOCTH;

YCTAHOBKM Ha akKTUBHOE YyuyaCTHe B pelleHUH TIPaKTUYeCcKUX 3ajau
coLMa/IbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro K/jacca, IIIKOJIbI);

VHTepeca K MPakKTUYeCKOMYy M3yYeHUI0 MpodecCcuid pa3/iiyHOro pofia, B TOM
yKC/ie Ha OCHOBe MPUMeHeHUsI Ipe/IMeTHBIX 3HaHUH 10 XUMUHY;

yBaKeHUSI K TPY/Ly, JIFOJSIM TPy/ia U pe3y/bTaTaM TPYA0BOM JiesiTeTbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY WHAWBH/yanbHOM TpaeKTOpUHU
obpa3oBanus, Oyaymiedi mpodeccuyd ¥ peanv3aliid COOCTBEHHBIX JKHU3HEHHBIX
TIJIAHOB C YUETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUH, HHTEPECOB U
notpeOHOCTeH 0011]eCTBa;

6) 3K0/10ruH4ecKoro BOCIIUTAHUSA:

9KOJIOTUYECKH 1[eIeCO00pa3HOr0 OTHOIIEHWS K TIPUpOoJie KaK HMCTOYHUKY
CYIL[eCTBOBaHUS KU3HU Ha 3eMJie;

MOHUMaHUs TJI00a/JbHOTO XapakKTepa 3KOJIOTHYeCKUX TIpo0/ieM, BIUSHUS
9KOHOMMUECKHUX MPOLIeCCOB Ha COCTOsTHME TIPUPOAHON 1 COLIUAIbHON Cpe/ibl;

OCO3HaHUS HeOOXOAWMOCTH WCTIOb30BaHUSl [JOCTDKEHUM XUMHH IS
pellieHUsi BOIPOCOB PaliiOHAIbHOTO MPUPO/I0T0J/Ib30BaHUS;

aKTMBHOTO HENpUSITUS [IEeMCTBUM, TIPUHOCSIIMX Bpell OKpYy’Karolleu
TIPUPO/IHOM Cpefie, YMeHHUsI TIPOTHO3UPOBaTh HeOIaromnpusATHbIE 3KOI0THYecKUe
MOC/Ie/ICTBUS MIPeTIIPUHUMaeMbIX JeHCTBUN 1 TIpeloTBpaliaTh UX;

Ha/IM4Usi pa3BUTOr0 SKOJIOTMYECKOTO MBIIIIEHUS], SKOJIOTUYECKON KYJ/IbTYDBI,
OTbITa JlesiTeTbHOCTH 9K0JIOTMYeCKOu HarpaB/eHHOCTH, yMeHUst
PYKOBO/ICTBOBATbCSI UMU B TI03HABaTe/JbHOM, KOMMYHUKAaTUBHOM U COLIMATIbHOU



MpaKTUKe, CMOCOOHOCTH U YMeHUs aKTHUBHO TIPOTHUBOCTOSITH W/1€0JIOTUA
xemohoouu;

7) 1leHHOCTH HAayYHOT'0 MO3HAHUA:

MHDOBO33pDEHUS, COOTBETCTBYIOLLIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M 0011[eCTBEHHOU TTPAKTHKHY;

MOHUMaHUsl CrelMUKU XUMHUM KakK HayKd, OCO3HaHUs e€é polu B
(hopMHpOBaHUM PALIMOHATBLHOTO HAYYHOTO MBIIILIeHHs, CO3/IaHUU 1[eJI0CTHOTO
Tipe/icTaB/ieHUst 00 OKpY’KalollleM MUpe Kak O eIMHCTBe TPUPOAbI U UesioBeKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHdd IpobeM CoXpaHeHus
TIPUPO/JIHOTO PaBHOBECHUS;

yOeXXaEHHOCTH B 0CO0OM  3HAUMMOCTA XUMHHM i1 COBPEMEHHOM
LMBWIM3allUM: B €€ TyMaHHWCTUYeCKOW HarpaB/JeHHOCTM W Ba)KHOM pOJU B
CO3/laHMM HOBOW 0a3bl MaTepualbHOM KYJIbTYpPhl, B peIIeHUH TJI00aTbHBIX
1po6jieM yCTOMYMBOIO Pa3BUTHSI UEIOBEUECTBA — ChIPbEBOM, SHEPreTHUeCKOM,
TIUIIIeBOM U 9KOJIOTUUECKOW 0e30TacHOCTH, B Pa3BUTUM MeUIMHBI, 0becriedeHnn
YCJIOBUM YCTEITHOTO TPYy/la U 3KOJIOruueckru KOM(MOPTHOM XKU3HU KaXK0Tr0o 4jieHa
o0I11eCTBa;

eCTeCTBEHHO-HAayYHOU TIpPaMOTHOCTH: T[IOHMMaHUs CYIIHOCTA MeTO/OB
T03HaHUS, UCIIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTM HCII0/Ib30BaTh
TroJ/iyuyaeMble 3HaHUS JJisl aHa/u3a U 00bsSICHeHUS sIBJIeHUH OKPY»KaroIllero Mvpa u
TIPOMCXO/SIINX B HEM M3MeHeHUl, yMeHuUs fleflaTb 000CHOBaHHbBIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB W WMEIOL[UXCS [JaHHbIX C LeJbl0 TI0JyYeHUst
JIOCTOBEPHBIX BbIBO/]OB;

CIOCOOHOCTU  CaMOCTOSATE/TbHO HWCI0/Ib30BaTh XWUMUYeCKHe 3HaHUus [Jis
peliieHus Mpo06JieM B peanbHbIX KU3HEHHBIX CUTYaI[UsX;

VHTepeca K M03HaHHI0, UCC/Ie[I0BaTe/IbCKOU [1eATe/TbHOCTH;

TOTOBHOCTU W  CMOCOOHOCTM K  HeNpephiBHOMY  00pa30BaHUIO U
camMmo00pa30BaHWI0, K aKTUBHOMY TIOJyUeHUIO HOBBIX 3HAaHWW 110 XUMHU B
COOTBETCTBUMU C )KU3HEHHBbIMU TTOTPeOHOCTSIMUY;

WHTepeca K 0COOeHHOCTSIM Tpy/la B pa3/inuHbIX chepax mpodeccroHaabHON
JlesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertarnpegmMeTHbIe pe3y/bTaThl OCBOEHUS TIPOTPAMMBI TI0 XUMHU Ha YPOBHE
cpeaHero obiiero o6pa3oBaHus BKIFOYAIOT:

3HauMMble 19 (OPMHUDOBaHWSI ~ MHPOBO33DEHHUS  OOydaroIuxcst
MEXXIUCLIUTITMHAPHBIE (MEXXITpeJMeTHbIe) OOIleHayuHble TIOHSITHS, OTpaKarolljye
1[eJIOCTHOCTb HAyYHOM KapTUHBI MHpa U CreludUKy METOJO0B TI03HaHUS,
HCTIOb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BeI|eCTBO, SHEPTUsi, SIBJIEHUE,
TIPOIIeCcC, CUCTeMaA, HAyYHbIM (aKT, MPUHLIUI, TUTIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsl, UCC/iefloBaHue, Hab/roieHre, U3MepeHre, SKCIIEPUMEHT U JIPYTHe);



yHUBepcabHble yueOHble felcTBUsI (TTO3HaBaTe/bHble, KOMMYHHKATHUBHbIE,

PEry/siTUBHBIE), obecneurBaroLLie dbopMHUpoBaHue (yHKLMOHATBHOU
IPaMOTHOCTH U COLIMA/IbHOM KOMITeTeHL[MM 00yuaroImnxcs;
CII0COOHOCTB obyyarormxcs VICTI0JIb30BaTh OCBOEHHbIe

MeXXIUCIUTIMHApHbIe, MUPOBO33peHUYeCcKre 3HaHUs U yYHUBepCa/ibHble yueOHbIe
JIeCTBUS B MIO3HABATEIbHOU U COLIMA/IbHOW MPAKTHKe.

MeTtanpeMeTHble pe3y/abTaTbl OTpaXkalOT OBJaJleHHe YHUBEpCaJIbHbIMU
yueOHBIMA  TI03HaBAaTe/JbHBIMA, KOMMYHUKATHBHBIMH W  PeTyISTUBHBIMU
JIeNCTBUSIMU.

ITo3HaBaTe/IbHBIE YHHBePCa/IbHbIe YueOHbIe /JeiCTBUS

1) 6a30BbIe JIOTHUECKHe AeHCTBUA:

camocTosiTelbHO  (OpPMy/MpOBaTb M aKTyaJu3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

orpefie/iATb 1leJId JIesiTe/TbHOCTH, 3ajaBasl MapaMeTpbl M KPUTEPUM UX
JIOCTV)KEHUSI, COOTHOCUTD Pe3yJ/IbTaThl [iesiTeJIbHOCTH C IOCTaB/IeHHBIMU 1Ie/ISIMU;

WCII0/Ib30BaTh TMPU OCBOEHWM 3HAHWK MPUEMBI JIOTUYECKOTO MbIIILIeHUS:
BbI/Ie/ISITb XapaKTepHble MPU3HAKW TOHSITAW W YCTaHaB/IMBaThb UX B3aWMOCBSI3b,
WICTI0/Tb30BaTh COOTBETCTBYIOI[HE TTOHATHSA /ISl OOBSICHEHHUS OTAE/NbHBIX (haKTOB U
SIBJIEHUM;

BLIOMpATh OCHOBAaHUSI W KPUTEPUH /i1 KJacCUHUKALMKA BeIeCTB M
XUMUUECKUX peaklvi;

yCTaHaB/IUBaTh TPUUYMHHO-C/IEICTBEHHbIE CBS3M MEXJy H3ydaeMbIMU
SIBJIEHUSIMY;

CTPOWUTH JIOTUUECKHEe PpaCCy>XAeHUsi (MHAYKTUBHbIE, [elyKTUBHbIE, IO
aHaJIOTUM), BBISB/ISATH 3aKOHOMEDHOCTA W TMPOTHMBOPEUYUsi B pacCMaTpPUBaeMbIX
sIBJIeHUsIX, (DOPMY/IMPOBATh BLIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh B TMPOLecce MO3HAHUS WCIO/b3yeMble B XUMUM CUMBOJIMYECKHe
(3HAKOBBIE) MO/Ie/H, TIpeoOpa30BbIBaTh MO/le/TbHbIe TIPe|CTaBIeHUsT — XUMAUYeCKUH
3HaK (CHMMBOJI) »37eMeHTa, XuUMMUuUecKas ¢opMmy/a, ypaBHeHUe XUMHUeCKOu
peaki[ui — TIpU pellleHWH y4eOHBIX IM03HaBaTeNbHBIX W TMPAKTAUYECKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MO/ie/IbHbIe TIPe/ICTaB/IeHUs /ISl BbISIBJIEHUS] XapaKTepPHBIX
MPU3HAKOB U3yYaeMbIX BeIeCTB U XUMUUECKUX PeaKLUi.

2) 0a3oBbIe HCC/Iej0BaTeIbCKHeE JeHCTBHS:

BJIaZIeTh OCHOBaMU METO/IOB HayUHOI'O TO3HAaHHWs BeLeCTB U XWMHUUECKUX
peakiui;

(hopMynMpoBaTh 1]e/1 Y 3alauu UCCieJOBaHusl, UCM0JIb30BaTh MOCTAB/IEeHHbIE
M CaMOCTOSITeJIbHO C(OpMy/MpOBaHHbIE BOMPOCHI B KadecTBe HHCTPYMEHTa
MO3HAHUSI U OCHOBBI /i1 (POPMUPOBAHUSI TMIIOTE3bl M0 MPOBEpPKe TMPaBU/IbHOCTU
BbICKa3bIBaeMbIX CY’K/[€HUM;

B/IaJleTb HAaBbIKAMM CAMOCTOSITE/ILHOTO TIJIaHUPOBAaHUS U TPOBeIeHUST
yUeHUYeCKHUX IKCTIePUMEHTOB, COBEPIIIEHCTBOBATb YMeHUs Hab/oJaTh 3a XOZ0M
Mpo1ecca, CaMOCTOSATE/NIbHO MNPOrHO3WPOBaTh €ro pe3y/bTar, (OpMYJIMpPOBaTh



0000111eHUsT ¥ BBIBOZIbI OTHOCUTEJILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie0BaHus,
COCTaB/IATb 0O00CHOBaHHBIM OTUET O MPOJe/laHHOM paboTe;

npuobperaTh OMBIT YYeHUUECKOW UCCAel0BaTeNbCKOM W TIPOEKTHOU
JesiTeJTbHOCTH, TIPOSIBISITH CMOCOOHOCTE M TOTOBHOCTH K CAMOCTOSITE/IEHOMY
MOMCKY MeTO/IOB pellleHus] TpaKTUUeCKUX 3afiau, TIPUMEHEeHHI0 Ppa3/IUuHbIX
METO/IOB MO3HaHUSI.

3) pabora c uadopmaiuei:

OPUEHTHPOBAThCS B Pa3/IMUHbIX HWCTOUYHUKAX UWHboOpMaluu (HayuHo-
TIOTTyJISIpHast  JIUTepaTypa XUMHUUECKOrO COJ/iep’KaHusi, CIIpaBOYHbIE TI0COOUS,
pecypcbl VIHTepHeTa), aHaAM3MpoBaTh MH(OPMALIMIO pa3/MYHbIX BUAOB U (HOpM
ripe/iCTaB/IeHMUs], KPUTUUECKU OLIeHMBAaTh eé JIOCTOBEPHOCTb U
HEeINIPOTUBOPEUYUBOCTH;

(hopmyMpoBaTh 3ampoChl U MPUMEHSTb pa3/uyHble MEeTO/bl MPU TOUCKe U
orbope wHbOpMaMH, HeoOXOAUMOM [/ BBITOJHEHWS Y4YeOHBIX —3ajau
OIpe/ie/IEHHOI0 TUIIA;

nprobpeTaTh OIBIT HCI0/Ib30BaHUsA WHGOPMAILMIOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTWM 1 PA3/IMYHBIX TIONCKOBBLIX CHUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpATh  OMNTHUManbHy0  (OpMy  TIpe/CcTaB/ieHHs
vHbopMaLuu (cxeMbl, TpadyKu, Auarpammbl, TabIULbl, PUCYHKHU U IPYTHE);

WCIO/Ib30BaTh HAyuHBIM $3bIK B KauecTBe CpeAcTBa mnpud paboTe cC
XUMUUeCKOM UWH(OpMaluel: TMpUMEHSTb MeXXIipeAMeTHble ((pusnueckue U
MaTeMaThueCKre) 3HaKd U CUMBOJIbI, (hOpMyJibl, abOpeBUaTypbl, HOMEHK/IATYpY;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJIMYECKHE CpeACTBd HAlJIAAHOCTH.

KoMMyHUKaTHBHbIE YHHBepCaIbHbIe yueOHbIe JelCTBHUS:

3aJjaBaTh BOIMPOCHI 110 CYI[eCTBY 00CY»K/aeMoii TeMbl B XO/ie iuaiora u/vum
JIMCKYCCHH, BbICKa3bIBaTh U/ieU, (HOPMY/IMPOBATh CBOU Mpe/I0KeHuUs
OTHOCUTEJIBHO BBITIOJTHEHUS MIPEIJIOKEHHOM 3a/1auu;

BBICTYTIaTh C TIpe3eHTal[dell pe3y/lbTaToOB IT03HaBaTeIbHOW [eATelbHOCTH,
TI0JTyYeHHBIX CAMOCTOSITE/IbHO MJT COBMECTHO CO CBEPCTHUKAMM IPH BBLIMTOTHEHUN
XUMHUECKOTO 3KCTIepHMeHTa, TTPAKTHUeCKOW paboThl 10 MCCeI0BaHUIO CBOWMCTB
M3yJyaeMbIX BeIIeCTB, peain3aliid yueOHOTo MpoekTa, ¥ GOpPMYTHPOBATL BHIBO/BI
10 pe3y/ibTaTaM TIPOBeJEHHBIX WCC/IeJOBAaHUM TyTEM COTJIACOBAaHWS TIO3WI[UN B
xoJie 00cyKaeHust 1 oOMeHa MHEHHUSIMH.

PeryiAaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe JelCTBHS:

CAaMOCTOSITeJTbHO TUIAaHUPOBAaTh U OCYIECTB/ISTh CBOIO TI03HABATE/IbHYIO
JlesATeJIbHOCTh, OIpefie/isiss e€ I1leJld W 3aJlaud, KOHTPO/JMPOBaTb M II0 Mepe
HeOoOXOZMMOCTY KOPPEeKTHPOBATh IIpe/jiaraeMblii  aJlrOPUTM JEeMCTBUN TpU
BLITIOJTHEHUM y4yeOHbIX W HWCCIe0BaTe/IbCKUX 3ajlady, BbIOMpaTh Haubomee



3¢ deKTUBHBIN Crocobd WX pelieHusi C Y4YETOM TI0/IydeHMs] HOBBIX 3HAHUW O
BellleCTBaX U XUMHUUYECKUX peaKI[usX;

OCYLLECTB/ISITh CAMOKOHTPOJIb JesiITe/lbHOCTU Ha OCHOBE CaMoOaHalu3a M
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IbTATBHI

ITpeMeTHBIE pe3ybTaThl OCBOEHHSI IIPOTPaMMBbI 10 XUMHH Ha yI/1y0/16HHOM
yPOBHe Ha YpOBHe cpejiHero o0iero o0Opa3oBaHUsI BK/IIOUAIOT cCrieluduyeckue
JU1s1 yaeOHOTOo mpeaMeTa « XMMHs» HayuHble 3HaHUSI, yMEHHS U CITIOCOOBI JIeMCTBUM
10 OCBOEHHIO, MHTepIIpeTal[id U TpeoOpa30oBaHUI0 3HAHWH, BUJIBI AeSITeTbHOCTH
10 TIOJTYYeHWI0 HOBOTO 3HAHWS W TIPMMEHEHHWI0 3HAHWM B Pa3/MUHbIX yueOHBIX
CUTYalLUsIX, a TAK)Ke B peaslbHbIX )KU3HEHHbIX CUTYalUsiX, CBSI3aHHBIX C Xumuen. B
rnporpaMme I0 XWMWUM TIpe[MeTHble pe3y/ibTaThl MpeACTaBlAeHbl MO TOoJaM
W3yUeHUs.

10 KV/TACC

[IpenmeTHble pe3y/nbTaThl OCBOeHMsI Kypca «OpraHuyeckas XUMUsI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TpeJCTaB/IeHU: O MeCTe W 3HaueHWW OpraHUuYecKOou
XUMHUU B CHCTeMe eCTeCTBeHHbIX HayK U eé poyii B obecriedeHUH yCTOWUMBOTO
pa3BUTHS Ye/IOBeUeCTBa B pellleHrH TpobsieM KOOruuecKoi, SHepreTHyeckon u
nuIeBol 6e30MacHOCTU, B Pa3BUTUM MeJUILIMHbBI, CO3/JaHMM HOBBIX MaTepHasoB,
HOBBIX VCTOUHHKOB SHEpruy, B obecrnieueHUN paLMOHAILHOTO
TIPUPO/IOTIO/Ib30BaHusl, B (OPMHUPOBAaHWM MHUDPOBO33peHHsI U OOIeil Ky/abTypbl
yejioBeKa, a TakKe 9SKOJOrMYeckM OOOCHOBAaHHOTO OTHOIEHUsS K CBOEMY
3/JOPOBBIO M IPUPOJIHOM CpeJie;

B/IaJleHWe  CUCTeMOW  XMMUUeCKMX  3HaHWK, KOTOpasi  BKJ/IIOUaeT:
OCHOBOTMOJ/IAraroiiue MoHATUS — XUMUUECKUH 3/IeMeHT, aTOM, SIp0 U 3JIeKTPOHHast
obonouka aroma, S-, p-, d-aTOMHble oOpOWTa/sM, OCHOBHOE W BO30YXKAEHHOE
COCTOSIHMSI aTOMa, THOpuAM3anyisi aTOMHBIX opOuTanei, HWOH, MOJIEKYIIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATE/IbHOCTh, CTeNeHb OKWUC/IeHUS, XUMUYeCKasi CBSI3b,
MOJIb, MOJISIDHasi Macca, MOJISIPHBIN 00BEM, YrIepoIHbIN CKeneT, (QyHKIMOHa/IbHAs
rpynna, pajukan, CTPYKTypHble (opMy/bl (pa3BEépHYThble, COKpAILEHHbIE,
CKeJIeTHbIE), U30MepHusi CTPYKTypHasi W TPOCTPAHCTBEHHasi (reoMeTprYecKas,
onTUYeckasl), W30Mepbl, T'OMOJIOTUYECKUU Psi[i, TOMOJIOTH, YTIJIEBOJOPO/BI,
KUCJIOPOJ- U a30TCOoJepyKalllie OpraHruyeckKue COeJVHEeHHs, MOHOMED, IOUMep,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKY/ISIDHbIE COeIMHEHUsI; TEeOpWUU, 3aKOHbI
(mepuoguuecku 3akoH [l. M. MeHgeneeBa, Teopus CTPOeHUSI OPraHUYeCKUX
BelllecTB A. M. byTnepoBa, 3aKOH COXpaHeHUsI MacChl BellleCTB, 3aKOH COXpaHeHUs
YW T1peBpallleHusi SHePruu TpU XUMHUUYECKUX peakiusix), 3aKOHOMEePHOCTH,
CUMBOJIMUECKUM $13bIK XMMHWM, MHUDOBO33pEHUeCKHe 3HaHUs, JeXXalllie B OCHOBE
MOHUMaHUsI IPUYUHHOCTUA U CUCTEMHOCTH XWUMUUECKUX SIBJIeHUW; Mpe/|CTaB/IeHus
O MexXaHW3MaX XHWMWUUYeCKUX peakiui, TepMOJWUHAMUUEeCKUX W KWHETUYEeCKHUX
3aKOHOMEPHOCTSIX MX TIPOTeKaHMsl, 0 B3aMMHOM B/IMSTHUM aTOMOB U TPYTIIT aTOMOB
B MoJieKy/aX (MHAYKTUBHBIM U Me30MepHbii 3(pdekThl, opueHTanThl I u 11 poaa);



(dakTosoruueckie CBeJileHUsI O CBOMCTBAaxX, COCTaBe, MOJy4yeHUU U Oe30rmacHOM
WCTIO/Tb30BaHUM Ba)KHEMIIIMX OpPraHWYecKWX BeleCTB B OBITY U TpaKTUUeCKOM
JlesITeTbHOCTM ~ uUejioBeKa, OOI[UX  HAyyHbIX  TIPUHI[UMIIAX  XHMUUYECKOTO
TIPOM3BO/ICTBA (Ha MpUMepe MPOU3BO/CTBA METaHOIa, repepaboTKy HedTH);

c(hOpMHUPOBAaHHOCTb YMEHMM: BBISB/ISATb XapaKTepHble MPU3HAKW TIOHSTUM,
yCTaHaB/IMBaTb UX B3aMMOCBS$I3b, MCII0/Ib30BaThb COOTBETCTBYIOLME TOHSTHS MPU
OIKCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYeCKUX COeIMHeHUH;

Cc()OpMUPOBAHHOCTb YMEHUM:

WCI0J1b30BaTh XUMHUUECKYI0 CUMBOJIMKY [J/I1 COCTaB/IeHUsI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKeJIeTHBIX) (POPMY/T OPraHUUeCKUX
BellleCTB;

COCTaBJ/ISITb YPABHEHUS] XUMUYECKUX PEeaKLM U pacKpbIBaTb UX CYL[HOCTH:
OKMC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ peakLud  IOCPeJCTBOM  COCTaBJIeHUS
9JIEKTPOHHOTO 0aslaHca 3THUX peaki[uii, peaki[iii HWOHHOrO OOMeHa TIyTéM
COCTaBJ/IEHHUS UX TOJTHBIX U COKPALLEHHBIX MOHHBIX YDaBHEHUM;

M3rOTaB/JIMBaTh MO/ MOJIEKY/T OPraHAUeCKUX BeLeCTB /i WITHOCTPALuU
MX XUMHUYECKOT'0 ¥ MPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHHWM: YCTaHaB/IUBaTh TMPUHA/J/IEKHOCTb U3yUeHHbIX
OpraHWYeCKuX BeI[eCTB IO MX COCTaBy W CTPOEHUIO K OlpeJeléHHOMY
KJIaCCy/TpyTiIie COeJUHEHWH, [aBaTb KM Has3BaHUSI MO CHUCTeMaTUYeCKOU
HoMeHKnaType (IUPAC) u npuBOAUTH TpUBMa/bHble Ha3BaHUS AJisl OTAeNbHBIX
rpe/iCTaBUTe/Ield OpraHUYecKrX BellecTB (3TWIeH, alleTWIeH, TOJyOJI, TJIULEPUH,
STWIEHITIMKO/b, (eHos, (opMaabAeru/, aueTaabJerujl, aueToH, MypaBbHHas
KMCJIOTa, YKCYCHasl KUCJIOTa, CTeapuHOBasi, OJIeMHOBas!, MaJlbMUTHHOBAsS KUCJIOTHI,
[VIMLWH, ajJaHWH, MaabTo3a, (PPyKTO3a, aHW/IWH, JUBUHWII, U30IPEH, XJOPOIpPEH,
CTUPO U pyTue);

c(hOpMUPOBAaHHOCTb YMEHHUsI OIpeJie/isiTb BHJ| XHMHUUYECKOHM CBSI3U B
OpraHWYeCKuX CoeJiuHeHUsIX (KOBa/ieHTHass W WOHHasl CBsi3b, O- U TI-CBSI3b,
BO/IOPO/IHAsI CBSI3b);

c(hOpPMUPOBAaHHOCTb YMEHUSI MPUMEHSATh TIOJI0KEHUSI TEeOPUU CTPOEHHS
opraHuueckux BeiectB A. M. BytnepoBa /st 00bsicCHeHUsI 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOeHMUS;

Cc()OpMUPOBAHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHHe,
(u3rueckue M XUMHUYECKHEe CBOMCTBA TUMMWYHBIX TMpeJCTaBUTEeN Ppa3/TMUHbIX
KJ/IACCOB OpraHUYeCKUX BelecTB: aJKaHOB, LJMK/I0a/IKaHOB, a/IKeHOB, ajKaJleHOB,
a/KWHOB, AapOMaTUYeCKUX VYIJIeBOJOPOZOB, CIIUPTOB, aibJeru/ioB, KeTOHOB,
KapOOHOBBIX KHC/IOT, TIPOCTBIX M CJIOXKHBIX 3(HPOB, KUPOB, HUTPOCOEAUHEHUN U
aMWHOB, aMHHOKHCJIOT, Oe/KOB, yI/ieBOZIOB (MOHO-, AW- W TIOJIMCaxapHuzioB),
WITIOCTPUPOBAaTh ~ TEHETUUYeCKYK)  CB3b  MeXJy HHMHM  YpDaBHEHUSIMU
COOTBETCTBYIOIIIUX XMMHUUECKHMX PpeakLU C WCIO0Jb30BaHUEM CTPYKTYDPHBIX
opmy;

chOpMUPOBAHHOCTh yMeHUsl TIOATBEpP)KJaTh Ha KOHKDETHBIX IpHUMepax
XapakKTep 3aBUCHMOCTU PeaKI[MOHHOMN CTIOCOOHOCTH OpraHnyecKuX CoeIMHeHUN OT



KPaTHOCTH M TUIa KOBaJIleHTHOW CBSI3U (O- U TI-CBS3M), B3aMMHOI'0 BJIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIeKYy/1ax;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepu30BaThb UCTOUHUKHU YTJIEBOJOPO/HOTO
Ceipbsi  (HedTh, TPUPOAHBIA Ta3, Yroib), CHOCOObI ero TiepepabOTKU U
MTpaKTHUUeCKOoe TIpUMeHeHHe TIPOIYKTOB TiepepaboTKy;

c(hOpMUPOBaHHOCTb B/aIeHUsI CUCTEMOM 3HAaHWW O eCTeCTBEHHO-Hay4YHbIX
MeTO/]aX TI03HAaHWS — HaOJII0/[eHHUH, W3MepeHUH, MO/Ie/TMPOBaHUM, JKCTIeEPUMEHTe
(peasibHOM U MBIC/IEHHOM) Y YMEHUSI IPUMEHSTh 3TU 3HaHUS;

c(hOpMUPOBaHHOCTb yMeHHUs MPUMEHSITh OCHOBHbIE oneparuu
MBIC/TUTE/IbHOM [leATeNIbHOCTH — aHajiu3 W CHHTe3, CpaBHeHHe, 0000IieHue,
CUCTeMAaTU3alvio0, BbISIBJIEHUE TPUUYUHHO-C/IeICTBEHHBIX CBSI3€W — [Ji U3y4eHUsI
CBOMCTB BeLeCTB U XUMUUECKHUX PeaKLui;

c(hOpMUPOBAHHOCTh YMEHUI: BBISIB/ISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUU C
TOHSITUSIMA U TIPe/ICTaB/IeHUSIMU [APYTUX eCTeCTBEHHO-Hay4HbIX TIPeJIMETOB /ISt
bomee 0CO3HAHHOTO TIOHWUMAHUS CYIITHOCTH MaTepuasbHOrO eJWHCTBA MHPa,
WCTI0/Tb30BaTh CHCTeMHbIe 3HAHUS TI0 OpPraHWYeCcKOW XUMHH MJii O00bsCHeHUs U
TPOTHO3MPOBaHUS SIBJIEHWH, UMEIOLIMX eCTeCTBEHHO-HAyYHYI0 IPUPOAY;

chOpMUPOBAHHOCTh ~YMEHHWMW: TIPOBOJUTh PACUéThl 10 XUMHUYECKUM
(dopmysiaM ¥ ypaBHEHUSIM XMMHUYECKUX Peakldi C UCIO0b30BaHUEeM (PU3UUeCKUX
BeMuMH (Macca, 00BEM Ta30B, KOJMUECTBO Bell[eCTBAa), XapaKTepH3YIOIIUX
Bell[eCTBa C KOIMYEeCTBEHHOW CTOPOHBI: PACUéThl MO HAXOXXAEHUID XHMUUYeCKOU
(opMmyJ/ibl BeljecTBa MO W3BECTHBIM MAacCOBBIM [OJSIM XMMHUUYECKUX 3/IEMEHTOB,
MIPOAYKTaM CropaHusi, IJIOTHOCTHU ra3000pa3HbIX BeIeCTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOrHO3UPOBaTh, aHATM3UPOBaTh U OLIEHUBATh
C TO3MWIMHA  JSKOJOTHYecKor  0e30macHOCTU  TIOCHEeACTBUSI  OBITOBOM U
TPOU3BOZICTBEHHOM  /leATEe/IbHOCTH UejioBeKa, CBsSI3aHHOM C TrepepaboTKoi
BellleCTB, UCM0/Ib30BaTh MO/TyUeHHbIe 3HaHUS [I/Is1 IPUHSITHS TPAMOTHBIX pellleHUN
1po0JIeM B CUTYaLIUsAX, CBSI3aHHBIX C XUMHEH;

c(hOpMUPOBAaHHOCTb YMEHMWM: CaMOCTOSTE/NbHO TMJIAHUPOBaTh W MPOBOJUTH
XUMUUECKUH 3JKCIepUMeHT (ToydyeHrue U HW3yueHWe CBOWCTB OpraHUYeCcKuX
BeIlleCTB, KaueCTBEHHbIE peaklUU YIJIeBOAOPOAOB pa3/MYHbIX K/IacCOB U
KMC/IOPOZCO/iepyKall[iX OpPraHWYeCKUX BeIeCTB, pelleHue SKCIeprMeHTalbHbIX
3aJa4 TI0O paCIio3HAaBaHWIO OPTraHWYECKUX BeIeCTB) C COOJII0JeHreM IIpaBUII
Ge3oracHoro obOpailjeHHs C BelljeCTBaMH U J1abopaTopHbIM 0060pyZOBaHUEM,
dbopmynupoBaTh 1lelb  WCCAe[0BaHUs, TIPeACTaB/ASTHL B pa3aUuHON  (opme
pe3y/bTaThl 5KCIePUMEHTa, aHa/IM3UPOBaTh U OLIEHUBATh UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUIA:

co0ro/iaTh TpaBU/ia KOJIOTHMUECKU 11e1ec000pa3Horo ToBefleHusl B ObITY U
TPYZJOBOU [eATeJIbHOCTU B LIe/IsIX COXPAaHEHHs CBOEro 3/I0POBbs, OKpY>Karolleu
TIPUPOJHON CpeJibl U JOCTU)KEHUS e€é YCTOMUMBOTO pPa3BUTHS;

OCO3HaBaTh OMAaCHOCTb TOKCHYECKOTO [eWCTBUSI Ha >KMBble OPraHU3MbI
oripe/ie/IEHHbIX OPraHUYeCKUX BellleCTB, IOHKUMas CMbIC/ nokasaress [11K;



aHa/IM3UpOBaTh 1ie/ieco0bpa3HOCTh TPUMEHEeHUs] OpraHMYecKUX BellecTB B
TIPOMBIIIZIEHHOCTH Y B OBITY C TOUKU 3PEeHUsI COOTHOIIIEHHUS PUCK-TIO/b3a;

c(hOpMUPOBAaHHOCTb YMEHHUMW: OCYILEeCTB/ATh Iie/leHallpaB/JeHHbId TMOUCK
XUMHYeCKour nHhOopMaluK B pa3/IMUHbIX UCTOUHUKaX (HayuyHasi ¥ yueOHO-HayuHast
TepaTypa, CpeicTBa MacCoBOoM MH(opMaLiuu, UHTepHeT U Apyrue), KpUTUYeCKU
aHa/IM3UPOBaTh XUMUUYECKYI0 WH(MOpMaI[MIo, TlepepabaThiBaTh €€ 1 HCI0JIb30BaTh
B COOTBETCTBHUU C ITOCTaBJIEHHOH yueOHOI 3aaueii.

11 KJTACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHUsT Kypca «OOias ¥ HeopraHuueckas
XUMUS» OTPayKaroT:

chOpMUPOBAHHOCTh Tpe/ICTaB/eHUN: O MarepuajbHOM €JUHCTBE MHUPa,
3aKOHOMEPHOCTSIX W TO03HAaBAaeMOCTH SIBJAEHWM MNPUPOJbI, O MeCTe W 3HaueHuHr
XUMHUU B CHCTeMe eCTeCTBeHHbIX HayK U eé poyii B obecriedeHUHd yCTOHUMBOTO
Pa3BUTHS, B PEIIeHUU ITPOOIEM S5KOJOTHUYECKOH, SHEePreTMUecKOW M IHIIeBOH
6e301acHOCTH, B Pa3BUTHUU MeJUI[MHBI, CO3/[aHUM HOBBIX MaTepPHa/ioB, HOBBIX
HMCTOYHUKOB SHEPrvd, B obecrieyeHWH pal[MOHAJBLHOTO TIPUPO/OTIOIH30BaHus, B
¢bopMHpOBaHUM MUPOBO33peHUsT U 0OIIel Ky/abTyphl uUelOBeKa, a TakkKe
9K0JIOTUYeCKH 0OOCHOBAHHOTO OTHOIIEHUsS K CBOEMY 3/I0POBbI0 U TPUPOAHOM

cpefie;
B/afiecHWe  CUCTeMOM  XUMHYeCKMX  3HaHWM, KOTopasi  BK/IOYaer:
OCHOBOIIO/IArarolye TIOHSATUS — XWUMUYeCcKUil 37ieMeHT, aToM, s/Ipo aToMa,

W30TOIIbI, 3/IeKTPOHHasi 060/104Ka aToMa, S-, p-, d-aTOMHbIe OpOUTasM, OCHOBHOE U
B0O30y)XIEHHOe COCTOSIHMSI aTOMa, THOpWAW3al[isi aTOMHBLIX opOuTasnel, WOH,
MOJIeKYyJla, BaJIeHTHOCTb,  3JIEKTPOOTPHULIATe/IbHOCTh, CTENeHb  OKWC/IEHUS,
XUMUUecKass CBsi3b (KOBaJleHTHasl, MWOHHas, MeTa//iIMueckasi, BO/IOpPO/Hast),
KpUCTa//INUecKasi peIléTka, XUMHUYecKasi peaklys, pacTBOpP, 3JI€KTPOJIUTHI,
HEe3JIeKTPOJIUThI, 3JIEKTPOJIMTUUECKass [UCCOLMALUS, CTeleHb JAUCCOL[MALIUH,
BOJIOPO/IHbIM TI0Ka3aTesjb, OKUC/IUTE/Ib, BOCCTAHOBUTE/b, TeIJIOBOM 3(MQeKT
XUMUUECKOUW peakiiy, CKOPOCTh XUMUYECKOW peakluM, XMMUUeCKOe PaBHOBECHE;
TEOPUM U 3aKOHbI (Teopusi 37eKTPOIMTUYECKOW [UCCOLUALINM, TepUoANYeCKUn
3akoH [I.1. MeH/iesieeBa, 3aKOH COXpaHeHUs MacChl Bell[eCTB, 3aKOH COXPaHeHus U
rpeBpallleHUs] SHepryuy TMpU XMMUYEeCKUX peaklUsiX, 3aKOH MOCTOSSHCTBA COCTaBa
BeIlleCTB, 3aKOH [eHMCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK
XUMHW, MHPOBO33DEHUYECKHE 3HaHWs, JeXale B OCHOBE TMOHUMaHUS
MPUYMHHOCTA W CUCTEMHOCTA  XUMWUUECKUX  SIBJIEHUM;  COBPEMEHHbIe
MpeJCTaB/IeHUs1 O CTPOEHWU BeleCTBA Ha aTOMHOM, WOHHO-MOJIEKYJISIDHOM U
HaJMOJIEKYJISPHOM YDOBHSIX; TMpEJCTaBJAeHUsI O MeXaHU3MaX XUMHUYeCKUX
peakiud, TepMOJWHAMMUYECKUX UM  KWUHETUUEeCKHMX 3aKOHOMEDHOCTAX WX
MPOTEKAHUsI, 0 XUMUYECKOM DaBHOBECHH, PAacTBOPAaX M JAUCIEPCHBIX CUCTeMaXx;
dakTonornueckre CBeJeHUSI O CBOWCTBAxX, COCTaBe, MOMy4YeHUH U Oe30TmacHOM
WCTI0/Tb30BaHNY Ba)KHEWIIIMX HEOpPraHW4YeCKUX BeIecTB B ObITY W TMPaKTHUYeCKOU
JIesiTeIbHOCTU  YesioBeKa, OOIMMX  HAay4yHbIX  TPUHLIAIAX  XUMHUYEeCKOro
TPOU3BO/ICTBA;



c(hOpMHUPOBAaHHOCTb YMEHMH: BBISB/ISATb XapaKTepHble MPU3HAKW TIOHSATUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOLME MOHATUS MPHU
OIMKCAHUU HEOPraHUUeCKUX BelleCTB U UX MpeBpalleHrl;

Cc()OpMUPOBAaHHOCTb YMEHMSI MCMOJb30BaTh XWMHUUYECKYI0 CHMBOJIMKY IS
cocTtaBieHdss (OPMy/J Bel[eCTB W ypaBHEHUWM XUMHUYECKUX peakluH,
cuctematnyeckyro HoMeHKNatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTJEeNbHBIX
BelLL[eCTB;

Cc()OPMHUPOBAHHOCTb YMEHHS OMpe/e/siTh BaJIEeHTHOCTb U CTeNeHb OKUC/IEHHUS
XUMUYECKHX 3JIEMEHTOB B COeJMHEHUSX, BUJL XMMUYECKOU CBSI3U (KOBaJIeHTHas,
VIOHHasl, MeTa/yInyecKas, BOJOpPOZAHAas), THUIl KPUCTA/JIMUECKOU peIIéTKH
KOHKDETHOTI'O Bell[eCTBa;

c)OpMUPOBAHHOCTb yMeHHsI OOBSICHATH 3aBUCHMOCTb CBOWMCTB BeI|eCTB OT
BUJAa XUMHUYECKOW CBSI3M W THUIMA KPUCTA//TMUECKON peIiéTku, OOMeHHbIM u
JIOHOPHO-aKI[eTITOPHBIA MeXaHW3Mbl 00pa30BaHMs KOBa/IEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yMeHMWM:  KjJacCU(UIIMpOBaTh:  HeOpraHUueckue
BellleCTBa 0 UX COCTaBy, XUMUYECKHUE PeaKLUU M0 Pa3INUHbIM MpU3HaKaM (UuCTy
M COCTaBy pearvpyrollyX BelecTB, TeroBoMy 3(¢deKTy peakiuu, WU3MeHEeHUIO
CTerleHell OKUC/JeHWS 37eMeHTOB, 00paTMMOCTH, y4YacTHIO KaTajau3atopa |
IpyTHe); CaMOCTOSITe/TbHO BbIOMpaTh OCHOBAHUS M KPUTEPUHU AJisi Kinaccuukarmm
M3y4daeMbIX BellleCTB U XUMUYECKUX peakKLvu;

c(hOpMUPOBAHHOCTh YMEHUsI paCKpbIBaTh CMBIC/ TIEPUOAYECKOTO 3aKoHa [I.
. MeHienieeBa U IeMOHCTPHUPOBATh €r0 CUCTEMAaTHU3UPYIOIIYI0, 00BSICHUTE/IbHYIO
Y TIPOTHOCTUYECKYH0 (QyHKLIUY;

Cc()OpPMUPOBAHHOCTb yYMEHUM: XapaKTepU30BaTb 3JEKTPOHHOE CTPOEHHE
aTOMOB M MOHOB XHMMHUUYECKUX 3JIEMEHTOB I€PBOrO—YeTBEPTOrO IEPUO/IOB
[Tepuoguueckori  cuctembl .M.  MeHjeneeBa,  WCMHOJIb3ysl  MOHSTHSA
«3HepreTUYeCKre YpPOBHHW», «3HEpPreTUUecKue MOoJypOBHU», «S-, P-, d-aTOMHBbIE
opbuTanu», «OCHOBHOe W BO30YXIEHHOE SHEpreTUYecKHe COCTOSIHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTU W3MEHEHUS] CBOMCTB XMMHMUECKUX 3/IeMEHTOB M MX
coefHeHWWA M0 mnepuojam U rpynnam Ilepuoguueckor cucremsr [. U.
MeHzienieeBa, BajleHTHbIE BO3MOKHOCTHM aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX 3JIEKTPOHHBIX 000/I0Y€K;

cOpMHUPOBAHHOCTb ~YMEHUM: XapaKTepu3oBaTh (OIMHUCHIBATh)  0OIIMe
XUMUYEeCKMe  CBOMCTBA  BeIeCTB  pas3/MUHbIX  K/IacCoOB,  TOATBepXKAATb
CyLL[eCTBOBaHHE TeHeTUYECKOM CBSI3M MEXAy HeOpraHW4YeCcKVMHU BelleCTBaMH C
TIOMOLLbIO YPaBHEHU COOTBETCTBYIOLIMX XUMHUYECKUX PeakLvi;

C()OPMUPOBAHHOCTb yYMEHUSI PACKpbIBaThb CYLIHOCTb: OKHCIUTETbHO-
BOCCTAaHOBUTE/THbHBIX PeakKIWii MOCPeICTBOM COCTaBJIeHUsI IeKTPOHHOTO OaaHca
3TUX peaklyi; peakldidi MOHHOTO oOMeHa IyTéM COCTaB/eHHWS WX TIOJHBIX U
COKpAllIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peaklMd  TUAPOJIM3a;  peakluu
KOMTII7IeKcooOpa3oBaHus (Ha IpuMepe TUIPOKCOKOMIIIEKCOB LIMHKA U aTFOMUHMS);

cOpMUPOBAaHHOCTh YMeHHSI OOBSACHATH 3aKOHOMEPHOCTH TIPOTeKaHHs
XUMHUYECKUX peakldd C y4éTOM KX SHEPreTUUeCKMX XapaKTePUCTHK, XapakKTep



VM3MEHEeHUs1 CKOPOCTH XUMHYEeCKOW peaklid B 3aBUCUMOCTU OT pa3/IMYHbIX
(haKTOpOB, a TakKXe XxapaKTep CMeIlleH!sI XUMUYeCKOr0 paBHOBECHUSI T10/], B/IUSIHUEM
BHeIIIHUX Bo3/elcTBul (mpuniui Jle [llaTenbe);

c(hOpMHUPOBAaHHOCTb yMEHHUs XapaKTepu30BaThb XHWMHUUYECKHWe peakluH,
JeXkaliyue B OCHOBE MPOMBIIIJIEHHOTO TIO/IyYeHHs] CepHOM KUCJIOThI, aMMHaka,
o0Ire HayuHble TIPUHLIAIIBI XUMHYECKMX TIPOM3BOZCTB; I1e/1eC000pa3HOCTh
TIpPUMeHeHUsT HeOpraHMUeCKUX BEIeCTB B MPOMBIIIJIEHHOCTH W B OBITY C TOUKU
3peHUsI COOTHOLLIEHUS PUCK-TI0/b3a;

c(hOpPMUPOBaHHOCTb BJIa[IeHHUS] CHUCTEMOW 3HaHUW O MeTOJax HayuyHOro
MO3HaHWS SIBJIEHWA TIPUPOAIbI — HaO/IIo/leHre, W3MepeHre, MO/eMpPOBaHue,
5KCepUMeHT (peasibHbIM U MBIC/IEHHBIN ), KUC0J/Ib3YEMbIX B €CTECTBEHHbBIX HayKax,
yMeHUS TIPUMEHSITh 3TU 3HaHUS MPU KCIepUMEHTaTbHOM UCC/IeJOBaHUY BeIeCTB
U 19 OOBSICHEHWSI XUMHYECKMX SIBJIeHWN, WMEIOIUX MeCTO B TIPUPOJe,
MPaKTUYeCKOU JeTeJIbHOCTU Ue/l0BeKa U B TIOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BbISIB/IATb B3aUMOCBSI3b XMMHUUYECKUX 3HAHUU C
MOHSITUSIMA U TIPe/ICTaB/IeHUSIMU PYTUX eCTeCTBEHHO-HayYHbIX TIPeJIMETOB /st
6osiee 0CO3HAHHOTO TIOHMMaHUSI MaTepyUaIbHOTO eZJMHCTBA MUPa;

chOpMUPOBAHHOCTh yMEHUsI TMPOBOAUTH PACUETBI: C UCIO/b30BaHUEM
TOHATUM «MaccoBasi 0/s1 BeleCTBa B PAaCTBOPe» U «MOJIAPHAsh KOHL|EHTpaLUs»;
Macchl BelljeCTBa Wik 00bEMa Tas3a 1Mo KW3BeCTHOMY KOJMYeCTBY BelllecTBa, Macce
U 00BEMY OZHOTO M3 YUaCTBYIOIIMX B PeakiuM BellecTB; TerioBoro s¢dekra
peaklyy; 3HaueHWs BOZOPOJHOrO TOKasaresisi pacTBOPOB KHUC/IOT W IIe/04Yer C
W3BECTHOM CTereHbI0 [JUCCOLMALMK; Macchl (00BEMa, KOMYecTBa BeleCTBA)
MpOJlyKTa peaklyy, eCcii OFHO W3 WCXOJHBbIX BeIleCTB [JaHO B BUJE pacTBoOpa C
oripe/ie/IEHHOM MaCCOBOM [10Jield paCTBOPEHHOT'O Bell[eCTBAa WM JJaHO B U30BITKe
(MMeeT TIpUMeCH); JOJM BbIXOAA TMPOJAYKTa peakiuH; OO0BEMHBIX OTHOLLEHUN
ra3os;

c(hOpMUPOBAaHHOCTb YMEHHWM: CaMOCTOSTE/NbHO TMJIAHUPOBaTh W MPOBOJUTH
XUMHUECKUA  JKCriepuMeHT  (TpoBefieHWe — peakidii  HWOHHOTO  oOMeHa,
MOATBeP)KJeHre KaueCTBeHHOI'0 COCTaBa HeOPraHWYeCKUX BellleCTB, OIpe/ie/ieHre
cpeibl pacTBOPOB BeILECTB C TIOMOIIbID WHAWKAaTOPOB, W3y4YeHWe BJIUSHUS
pa3/iMuHbIX  (PAKTOPOB HAa CKOPOCTb XWUMHUYECKOW peakluM, pelleHue
5KCIEePUMEHTA/IbHbIX 3aZiad 1o TemaM «Metawibl» U  «HemeTtannei») cC
cobmrofieHreM TIpaBW/I Oe30macHoro obpaiiieHust ¢ BeljeCTBaMH U JTabopaTOpPHBIM
obopysoBaHueM, (GOpPMYJUPOBaTh 1jeflb  WCC/Ae[0BaHUs, TIPeJCTaBIsITh B
pa3nuyHoi (opMe pe3y/bTaThl SKCIIEPUMEHTa, aHaJU3MpOBaTh U OL|eHWBATh MX
JIOCTOBEPHOCTB;

c(hopMHUPOBAHHOCTh YMeHHH: COOMIOAATh TIPaBH/IA TT0/Ib30BAHUS XUMUUeCKON
MoCyl0oii ¥ jabopaTopHBIM 000py/0BaHreM, OOpalljeHHusT C BeIlecTBaMH B
COOTBETCTBUM C WHCTPYKLUSIMHM TI0 BBLITIOJTHEHWIO J1TaOOPAaTOPHBIX XUMHUECKUX
OTBITOB, JKOJIOTUYECKH I[esiecoo0pa3HOro T1oBefieHUss B ObITY U TpPYAOBOM
JlesiTeTbHOCTU B L|e/IsIX COXPaHeHHWsi CBOEro 3/0POBbSl, OKPY’Karolllel TpUPOHOU
cpeibl U [JOCTW)KEHUS] e€ yCTOWUMBOIO pas3BUTUS, OCO3HaBaTh OMAaCHOCTh



TOKCHAYECKOTO JIeMCTBUSI HA >KMBbIE OPraHU3Mbl OIpe/e/éHHbIX HeOpraHWuyeCcKUX
Bell|eCTB, MOHMMas CMbIC/ rokasaresis [11K;

Cc()OpPMUPOBAHHOCTb YMEHHWM: OCYILIEeCTB/ISATh Lie/ieHanpaBJieHHbId TMOUCK
XUMHUUeCKON nHGOopMal[ii B Pa3/IMUHbIX UCTOYHUKAX (HayuHas U yueOHO-HayuHast
TepaTypa, CpeicTBa MacCoBOoM MH(opMaLiuu, UHTepHeT U Apyrue), KpUTUYeCKU
aHa/IM3UPOBaTh XUMHUUECKYI0 MH(pOPMal1io, TiepepabaThiBaTh €€ U HUCI0JIb30BaTh
B COOTBETCTBUU C ITOCTaBJIeHHOH yueOHOM 3aaueii.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 K/TACC
KosmmuecTBO yacoB DJ1eKTPOHHBbIE
Ne HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
n/n nporpamMmal Bcero 10a 106 o0pa3oBare/ibHbIE
pecypchl
Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHU4eCKOM XUMUH
[IpeagMeT opraHuuecko Xumuu. Teopus
1.1 CTp OiHI/IH 0p raHAYeCKUX COoe I/IHeHI/II\/’II) A.M 8 8 8 Brbmiorexa [JOK
) P P A T https://m.edsoo.ru/7f41a636
byrtneposa
" 8 8
TOrO I10 paszjeny 8
Pa3pen 2. YrieBoaopoabl
IIpefenbHble YI/1eBOAOPOAbl — alKaHBbI, bubmmoreka IIOK
2.1 5 5 5
LIUKJ/10a/IKaHbI https://m.edsoo.ru/7f41a636
HenpegenbHble yrieBogOpO/bL: anKeHbl, bubmoreka IIOK
2.2 14 14 14
a/IKaJIueHbl, aJIKUHbI https://m.edsoo.ru/7f41a636
bubmmoreka [IOK
2.3 Apomatnueckue yrieBoZ0po/ibl (apeHsl) 8 8 8 hitps://m.edsoo.r/ 7412636
[IpypoaHbIe UCTOYHUKU YT/1€BOLOPOJIOB U UX bubmmoreka LIOK
2.4 4 4 4
nepepaboTka https://m.edsoo.ru/7f41a636
bubmuoreka IIOK
2.5 ["asioreHnpor3Bo/HbIE YI/I€BOJOPOLOB 4 4 4 httos:/m.edsoo.rw/7£41a636
Wroro no pa3peny 35 35 35
Pa3pen 3. Kuciopoacoaepikaijyue opraHnyecKue coeJUHeHHUs
bubmioTeka LIOK
3.1 Criupra. berion 1 1 1 https:/m.edsoo.ru/7f41a636
3.2 KapOoHuibHbIe COeIMHEHUS: abAeruabl U 21 21 21 bubmioreka LIOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KeToHbl. KapboHOBbIe KUCIOThI. CII0XKHBIE
3¢upsl. 2KUphI

https://m.edsoo.ru/7f41a636

bubmoreka IIOK
3.3 YTIIeBOAEI J J d https://m.edsoo.ru/7f41a636
Wtoro no paspeny 41 4l 4l
Pa3pen 4. AsoTrcoaeprkaliye opraHu4yecKue coeJMHeHHUs
bubmmoreka [IOK
4.1 AMrHBI. AMUHOKUC/IOTEI. benkn 12 12 12 hitps://m.edsoo.ru/7f41a636
12 12
Nroro nio pasgeny 12
Paspesn 5. BbicokOMOJIeKy/IsIpHbIe COe/JMHEeHUs
bubmioreka LIOK
5.1 BricokomorneKyisgpHble CoeIUHEeHUs 6 5 5 htts://m.edsoo. ru/7f41a636
Wtoro no pa3peny 6 5 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 101 101



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

11 K/TACC

KosmmuecTBo uacoB

J/IeKTPOHHbIE
Ne /nt HanMeHoBaHMe pa3/ie/ioB U TeM o (yudpposBbie)
NMporpamMMsbI o oOpa3oBare/IbHbIE
nporpamMmme B pa6oueii nporpamme
pecypchl
Pa3pen 1. Teopernueckrie 0CHOBBI XMMHUH
Ctpoenue aToma. [Teproanueckuii 3akKoH
P PHOA bubmiorteka LJOK
1.1 v [lepuoanueckas cucteMa XMMUYeCKUX 9 9
https://m.edsoo.ru/7f41a636
snemeHToB /1. 1. MeHpeneeBa
Crpoenue BeilecTBa. MHoroobpasue bubmoreka LIOK
1.2 11 11
BelleCTB https://m.edsoo.ru/7f41a636
bubmoreka LJOK
1.3 AMMICKHE PeaKLii 19 19 https://m.edso0.ru/7f41a636
Nroro no pa3peny 39 39
Pa3pen 2. Heoprannueckasi XuMus
bubmoreka LJOK
21 Hemeranet 31 3 https://m.edso0.ru/7f41a636
bubmoreka LIOK
2.2 Merazuel 23 23 https://m.edsoo.ru/7f41a636
Wroro nio pasgeny 54 >4
Pa3zaen 3. XuMHA U KU3Hb
31 Merto/bl O3HAHUSA B XUMUU. XUMUS U 9 9 bubnmoreka LIOK
) JKU3HBb https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 9 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 101
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YYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., [Ipo3gos A.A., Jlynun B.B.;
rozi, pefakiyeit JIlyauaa B.B., O611ecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTBIO
«TPODA»; AkioHepHoe o611ecTBO «M3marenbcTBo «IIpocBerieHie»
METOINYECKUWE MATEPUAJIBI V151 YUUTEJIA

1. Xumus. [Tnanupyemsble pe3ynbTathl. CUcTeMa 3aaHuii. 8—9 Kaacchl: mocobue
IJ1s1 yauTtesnen o0ijeobpa3oBat. yupexxaenuii / A. A. KaBepuHa, P. I'. iBaHoBa, [I.
FO. Nob6potun; nof. pex. I'. C. KoBanesoii, O. B. JloruHoBo#M. — M..:
[TpocBenjenue. — 2013. — 128 c.

2. Xumusi. TemaTrueckui KOHTposb. 8—9 knaccel / A. A. KaBepuHa, I'. H.
MosgyanoBa, M. I'. CHactuHa. — M.: HairoHansHOe o6pa3oBanue, 2022. — 160 c.
(®I'OC. TemMaTrueckuii KOHTPOJIb).

3. Mob6porun [I. FO. KonTponupytoiiiast (PyHKIUS IKO/JIbHOT'O0 XUMHUUYECKOT0
sKcriepuMenTa // Xumus B mwkoje. —2017. — Ne 3.

4. Epbirun [. 1., Hlumkud E. A. MeTozvKa pellieHus 3a/jay 110 XUMUU: yueo.
rocobue /1S CTyIEHTOB Tie/l. UH-TOB 110 OuMoJ1. U XxuM. criel]. — M.: [IpocBelijeHue,
1989. - 176 c.

5. 3n10THUKOB J. I'. XuMuueckuii 3KCriepuMeHT Kak crieljubruueckuii MeTof
obyuenus // IlepBoe ceHTs16psi. — 2007. — Ne 24,

6. MomnuanoBa I'. H., CHactuHa M. I'. Ko/muecTBeHHbIe OTHOILIIEHUSI B XUMUHU //
Xumus /1 IKOJIbHUKOB. — 2020. — Ne 4.

7. O6i1riast MeToAMKa 00yueHusi XuMuu B 1KoJie / P. I'. ViBaHoBa, H. A.

Topoaunoga, . FO. Jobpotun u ap.; nog pex. P. I'. iBaHnoBoii. — M.: [Ipoda,



2008. — 319 c. (Poccuiickas akagemus: oOpa3oBaHus — yuuTenio). A.A. KaBepuHa,
P.I'. iBaHoBa. I'1. HopmaTuBHasi 6a3a xumuueckoro o6pa3oBaHus B CpeHe
LIKOJIe.

8.Xumus. PerieHue 3a/1aHUM MOBBIIIEHHOTO Y BBICOKOT'O YPOBHS CJIOXKHOCTH.
Kak ronyuntb MakcuMasbHbIN 6ain Ha EI'D: yueb. mocobue / A. A. KaBeprHa,
I'. H. MonuaHoBa, H. B. CBupugenkosa, C. B. CtaxaHoBa. — M.: HTe//1eKT-

Llentp,
2015. — 216 c.

OVPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChI CETHU
NHTEPHET

¥Ypok (P3LI) https://resh.edu.ru

¥Ypok (Hcrioptan) https://nsportal.ru

(AKnacc) https://www.yaklass.ru

Bupeoypok (MHTEPYPOK): https://interneturok.ru
[Tpe3zentauus (Mudoypok) https://infourok.ru
bubnmmoreka LIOK https://m.edsoo.ru

[Tpe3enTarjus (3HaHuo) https://znanio.ru

Pemry EI'3: https://ege.sdamgia.ru/

¥Ypok : https://urok.1sept.ru

Ypok, npe3eHtauuu:https://multiurok.ru

Ypok(POKCDOP/):https://foxford.ru
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