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INOACHUTEJ/IbBHASA 3AIINCKA

[TporpaMma 10 XWMWM Ha YpOBHe cpeAHero o0Imiero o6pa3oBaHus
pa3paboraHa Ha ocHoBe ®DezepasbHOrO 3akKoHa OT 29.12.2012 Ne 273-P3 «06
obpasoBanuu B Poccutickoii ®emepariun», TpeboBaHHI K pe3y/bTaTaM OCBOEHUS
denepanbHOll 00pa3oBaTe/NbHOM MpPOrpaMMbl  CpefiHEro oo01ero obGpa3oBaHUs
(®OIT COO), npexacraBineHHblx B  Penepa/ibHOM  T'OCyAAapPCTBEHHOM
obpazoBarenpHOM cTaHZapte COO, ¢ yuértom KoHieniuu TperofaBaHus
yueOHOTO TipegMeTa «XHMHs» B 00Opa3oBaTeNbHBIX OpraHu3alusax Poccuiickoi
denmepaly, peanu3yOIMX OCHOBHble oOpa3oBaTe/ibHbIe TIPOTPaMMbBI, |
OCHOBHBIX TIO/IO)KeHUN «CTparermu pa3BUTHUS BOCIUTaHUSI B Poccuiickoi
®epnepauu Ha niepuog, g0 2025 roga» (Pacnopsbkenue IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MpPOrpaMMbl 10 XUMHH, K OIpe/eeHHI0
ob1r1eit cTpaternu 00ydeHus, BOCITUTAHUS U PA3BUTHUS 00YUarOINXCSl CpeZiICTBAMH
yuebHoro npeameta «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUJIH
KoHIlernTyanbHble TonokeHnss PI'OC COO o B3auMOO0OYC/IOBIEHHOCTH 1ieJieH,
cojlep>KaHUs, pe3y/ibTaToOB 00yueHHS] W TpebOBaHWM K YPOBHIO TIO/ITOTOBKH
BBITYCKHUKOB.

XuMHueckoe obpa3oBaHue, ToJTyJyaeMoe BBINTYCKHUKaMH
ob1rieobpa3oBareslbHOM  OpraHMW3al[iM, SIB/SeTCS HeOTheMJIeMOM UacCThl0 HUX
obpa3zoBaHHOCTH. OHO CAY)KAT 3aBepIIAlOIMM  3TaliOM peanu3al[id  Ha
COOTBETCTBYIOI[eM €My 0a30BOM YPOBHE KI/IIOUEBLIX IIeHHOCTEM, MPHUCYIIUX
1[e/IOCTHOM CHUCTeMe XWUMHYecKoro o0pa3oBaHUs. OTH 1[€HHOCTH KaCaroTCs
TI03HAHUS 3aKOHOB MPHUPO/bI, (POPMUPOBaHUST MUPOBO33peHHs U 00I1el KyIbTypPbl
Yye/IOBeKa, a TakKKe 9SKOJIOTHYeCKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
30POBbI0 U TPUPOAHOW cpezie. Peamusyercs xumuueckoe oOpa3oBaHHe
o0yuarol[uXcss Ha YPOBHe cpejiHero o0iijero obpa3oBaHusi Cpe/iCTBaMU yueOHOTO
npegMeTa «XUMHSI», CO/lep)KaHHe U TIOCTpPOeHWe KOTOpOro OfpejesieHbl B
rporpaMMe T0 XUMHHM C YYETOM CrelMUKH HAayKd XWUMHH, €€ 3HaueHWs B
TO03HAHWM TIPUPOZBI U B MaTepHanbHON >XKM3HU OOINeCTBa, a TaKXKe C yUETOM
oO0mmx 1eseli W TIPUHLIATIOB, XapaKTepU3YIOIIUX COBPEMEHHOe COCTOSTHHUE
cUCTeMbl cpefiHero obiiero obpaszoBanusi B Poccuiickoii ®eepariuu.

XUMUST KaK 3JIEMEHT CHCTEMbI eCTeCTBEHHBIX HayK WTpaeT 0co0yro poJib B
COBpEMEHHOU I[UBW/IM3AINH, B CO3/JaHUM HOBOM 0a3bl MaTepUaTbHOW KYJ/IbTYPHI.
OnHa BHOCHUT CBOH BK/a/l B (JOpMHUPOBaHHE pal[MiOHATHLHOTO0 HAyUYHOTO MBIIIJIEHHS,
B CO3/laHUe 1[e/IOCTHOTO TpeZCTaB/ieHusi 00 OKpY»KarollleM MUpe KaK O eUHCTBe
TIPUPOJLI U Ue/ioBeKa, KOTopoe (OpMUPYeTCs B XMMHM Ha OCHOBE TTOHHUMAaHMS



BeILIeCTBEHHOI'O0 COCTaBa OKPY’KAlOLIero MUpa, OCO3HAHUSI B3aUMOCBS3U MEXIY
CTpOeHMEeM Bell[eCTB, UX CBOMCTBAMU 1 BO3MO>KHBIMU 00/1aCTSIMU TIPUMEeHEeHUsI.

TecHO B3aMMOJEWCTBYSI C APYTMMH eCTEeCTBEHHbIMU HayKaMH, XMMUS CTasa
HEOTheMJIEMOI YaCThbi0 MUPOBOW KYJ/IbTYPbl, HEOOXOAUMBIM YC/IOBHUEM YCIIELTHOTO
TPYAQ W J>KU3HU KaKJ0ro useHa obiectBa. CoBpeMeHHass XWUMHSI KaK Hayka
co3vjare/ibHas, KaK HayKa BbICOKMX TEeXHOJIOTMM HallpaB/ieHa Ha pelleHue
ri00anbHBIX MpobjeM yCTOWUMBOTO pa3BUTHsL Ue/iOBeUeCTBAa — ChIPbEBOM,
SHEPreTUUeCKOU, TUIL[eBOM, IKOJOTMUeCKOM 6e301acHOCTH U 0XPAHBI 3/[0POBbSI.

B cooTBeTCcTBHMM C OOLUMHU 1[eSIMU W TIPUHI[UTIAMH CpegHero oOIrero
obpa3oBanus cozepkanve npegMera «Xumusi» (10—11 kmacchl, 6a30BbIM YPOBEHb
M3y4eHHsl) OPUeHTUPOBAHO MPeUMYILeCTBEHHO Ha OOIeKy/JIbTyPHYIO TOJTOTOBKY
oOyuaromuyxcs, HeoOXOJUMYIH0 UM [ BbIPAOOTKM MHPOBO33PEHUYECKUX
OPUEHTUPOB, VCIIEIIHOIO BK/IKYEHUSI B JKA3Hb COLMYyMa, [POAOJ/DKEHHUS
o0pa3oBaHUs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPe[CTBEHHO C XUMUEH.

CocTaBasitollldMU  TIpeAiMeTa  «XUMUS»  SBJISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOijass ¥ HeopraHUueckKasi XHMUs», OCHOBHBIM
KOMTIOHEHTOM COZiepKaHHusi KOTOPBIX sIBJIIIOTCS OCHOBBI 06a30BOM HayKH: cUCTeMa
3HAaHWUU 110 HEOPTaHWYEeCKOW XWMMHM (C BK/IIOUEHHEM 3HaHUM W3 OO0Iel XUMHUH) U
OpraHMYeckor XxvMuud. POopMHpOBaHWe AAHHOW CHCTEeMbl 3HAaHWW TPU U3y4YeHUU
npeaMera obecrieurBaeT BO3MOXXHOCTb pacCMOTpPEHHMsS] BCEro MHOT0o0pasus
BeIIeCTB Ha OCHOBe OOIIMX TTOHSTHM, 3aKOHOB W TEOPU XUMUMU.

CtpykTypa copepkaHusi KypcoB — «OpraHuueckass xumus» U «OOmias u
HeopraHuyeckass Xumus» C(opMUpOBaHa B MporpaMMme MO0 XWUMHM Ha OCHOBE
CUCTeMHOTO TIOAXOJa K W3y4yeHHIO YyueOHOrO Marepuana W 00yc/ioB/ieHa
HUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHWM Ha  OMpefe/éHHBIX
TeOpeTUYeCKNX YPOBHAX. Tak, B KypCe OpraHMYeCcKOM XMMHUM BelllecTBa
paccMaTpUBAIOTCS Ha YPOBHE K/IaCCUYECKOW TEOPUM CTPOEHUSI OpraHu4yecKHX
COeJMHEHWW, a Takke Ha YPOBHE CTepeOXWUMHUECKMX U  3JeKTPOHHBIX
Tpe/iCTaB/ieHnA O cTpoeHrH BeirjecTB. CBefleHHss 00 u3ydaeMbIX B Kypce
BelleCTBaxX JAlTCS B Pa3BUTUU — OT YTIJIeBOJOPO/IOB [0 CIOXKHBIX OHMO/IOTHYECKH
aKTMBHBIX COeJUHEHW. B Kypce OpraHMYecKOW XWUMHM IOJIy4YalOT pa3BUTHE
copMUpOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIlero oOpa3oBaHusl IepBOHAYa/IbHbIE
Tipe/ICTaB/IeHUsI 0 XMMUYEeCKOM CBsI3U, KIaCcCU(UKALIMOHHBIX MPH3HAKax BeIecTs,
3aBMCHMMOCTH CBOUCTB BellleCTB OT UX CTPOEHUsA, 0 XUMUYECKOW peaKL1u.

[Tos, HOBBIM YIJIOM 3peHUs B TipeiMeTe «XUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCs W3Yy4YeHHBbId Ha YpPOBHe OCHOBHOrO o0ilero o6pa3oBaHus
TeOpeTUUYeCKUd Marepuan U (PaKTo/JiorMueckue CBeZieHUs] O BellleCTBaxX U
XUMUUECKOW peakijuu. Tak, B UaCTHOCTH, B Kypce «OOijasi u HeopraHudeckas
XUMUSI» 00yYaroIMMCsl TpPeAOCTaB/sieTCsl BO3MOXKHOCTb OCO3HAaTh 3HaueHHe



TIepUOANUECKOTO 3aKOHa C 00IeTeopeTHYeCKMX M MeTO/[0/IOTHUYeCKUX TTO3HUIUH,
ryb)ke TIOHSTH HWCTOpHYECKOe U3MeHeHWe (YHKLMA 3TOro 3akoHa — OT
o0o01ato1tieid 10 0O6BACHSIOLEH U MPOTHO3UPYIOLIEH.

EnuHasi cucremMa 3HaHWM O Ba)KHEMIIIMX BeIljecTBax, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TIPUMEHEHWU, a TaKKe O XMMHUeCKUX DPeakIusiX, UX CYL[HOCTA U
3aKOHOMEpPHOCTAX MpoTeKaHusi JoroyHsgercss B Kypcax 10 um 11 kiaccos
3JIEeMEHTAaMHM  COZIEP>KaHUsI, WMEIOIUMU KYJIbTYPOJIOTHUECKUA W  TIPUK/IAHOU
XapakTep. OTU 3HaHUS CMOCOOCTBYIOT TIOHMMAHUIO B3aWMOCBSI3M XUMUH C
JPYTUMU HayKaMH, PAcCKpLIBAlOT €& pojb B T03HABaTe/JbHOM M TIPAKTUUECKOM
JesiTe/IbHOCTU  YeslIoBeKa, CIIOCOOCTBYHOT BOCTIMTAHUIO yBa)KeHUsT K TIPOLeCCy
TBOpYECTBAa B 00/IaCTH TEOPUM W TPAKTHUUECKUX TPWIOKEHUH XUMHH, TIOMOTaloOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIeCTBEHHO U JIMYHOCTHO 3HAUYHMMbBIX
npobsieMax, CBsSI3aHHBIX C XUMHEM, KPUTHYeCKH OCMBIC/IMBaTh WHGOpPMAIUI0 U
TIPDUMEHSATb €€ [i/Is TIOTIOJTHEeHWsI 3HaHWUM, pelleHUs WHTeNIeKTyalbHbIX U
9KCIIepUMEeHTa/IbHBIX MCC/Ie/OBaTebCKUX 3aziau. B 1jeioM coziep>kaHue yueOHOTO
npegMeTa «XWMHSI»  JAHHOTO  YPOBHS  W3y4YeHUs  OpPHUEHTHPOBAHO  Ha
dbopmMupoBaHre y 00yYarOIUXCsi MHPOBO33DEHUECKOW OCHOBBI [jisI TIOHUMAaHMS
dbunocopckux umged, TaKux KakK: MaTepuajbHOe eJWHCTBO HEeOpPraHW4yeckoro u
OpraHuYecKoro Mupa, 00yC/IOB/IEHHOCTh CBOWCTB BeI[eCTB HMX COCTaBOM U
CTpPOEHHWEM, TI03HABAEMOCTb TIPUPOJHBIX SIBJIEHUN TIyTEM JKCIIEpUMEHTa M
pellleHUs] TIPOTUBOPEUMM MeXJy HOBbIMH (aKTaMd U TeOpeTHYeCKUMHU
TIpe/ITIOChI/IKaMH, OCO3HaHKe POJId XUMUU B PellleHUH SKOJI0TuuecKrx rpobsem, a
TaKxe TIpob/ieM cOepe)keHus1 SHEePreTUYeCKUX PeCyPCOB, ChIPbs, CO3/IaHUsT HOBBIX
TeXHOJIOTUW U MaTepUasoB.

B r1utaHe pelieHWs 3alau  BOCIIATAHUS, pa3BUTUS U  COLMATM3alUH
oOyuaroluxcs TPUHATbIE TMPOrpaMMOM T0 XWMHHW TIOAXO[bI K OMpe/esieHHI0
Ccofiep>KaHWsI U TIOCTPOEHUsI TIpeaMeTa IpeJyCMaTpUBAalOT (OPMUPOBaHUE
YHUBEPCAJbHBIX ~yueOHBbIX [elcTBUid, WMelolMX 0a30Boe 3HaueHue [Jis
Pa3UUHBIX BUJOB [eATebHOCTH: pelleHys TMpobseM, TOWCKa, aHamu3a |
06paboTku nHbOpPMaIMH, He00X0UMBIX /17151 IPHOOPETEHHS OIbITa MPAKTUUeCKOU
U UCC/IeIOBaTe/IbCKOUW [IeATe/IbHOCTH, 3aHUMarollell BaKHOe MeCTO B TO3HaHWU
XUMUH.

B rmpakTuKe mMperojlaBaHysi XUMHH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpeiHero o0Iero oopa3oBaHMs, TIPHU OIpe/ieIeHUH
cofiep>KaTe/lbHOM XapaKTepUCTUKH 1jejiell M3ydyeHHusl TpeiMeTa HarpaBeHneM
TIepBOCTEINeHHON 3HAUMMOCTH TPAJUL[MOHHO TIPU3HAETCS (POpMHpOBaHHE OCHOB
XUMUUECKOW HayKy KakK 00/1acT COBPeMEHHOT0 eCTeCTBO3HAHWUS, TPAKTHUUeCKOM
JesiTe/IbHOCTA 4ejioBeKa Y KakK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyabTypbl. C



MEeTOJMYEeCKOU TOUKW 3PeHHs] TaKOW TMOAXO[ K OIpeje/eHUr0 Liesied H3ydeHus
TipeIMeTa SIB/ISIeTCS BIIOJIHE OTpaBAaHHbIM.

CornacHO JIaHHOM TOYKe 3peHHs TJIaBHBIMM 1[e/IIMU M3yuyeHHus TpeaMeTa
«XumMusi» Ha 6a30BoM ypoBHe (10 -11 K71.) ABISIOTCS:

e (dopMHpOBaHWe CHUCTeMbl XUMHWUECKHMX 3HAaHMW KaK  BaKHeMIle
COCTaBJISIFOLIIEM eCTeCTBEHHO-HayYHOM KapTHMHbI MHpPa, B OCHOBE KOTODPOU
JieXKaT K/IroueBble MOHATUS, (PyHZAMeHTa/IbHble 3aKOHbI U TeOPUM XUMUH,
OCBOEHUE $3blKa HAayKH, YCBOEHME W TIOHMMaHWe CYIIHOCTU [JOCTYIHBIX
0000111eHN MUPOBO33pEHUECKOT0 XapaKTepa, O03HAKOMJIEHHEe C HCTOpHel
VX Pa3BUTHS U CTAHOBJIEHUS;

e (hopMHpOBaHUe U pa3BUTHE TPe/ICTaB/IeHUM O HayUHbIX MEeTO/IaX MO3HAHUS
BEIIeCTB M XUMHUECKUX peaki[uii, HeoOXOAWUMBIX /i TpHobpeTeHUs
yMEeHUNl OpHUeHTHMPOBAaTbCSI B MHUDE BelleCTB U XUMUYECKUX SIBJIeHUM,
MMEIOLLMX MeCTO B MPUPO/ie, B TIPAKTUYECKOM U MOBCEHEBHOW JKW3HU;

e pa3BUTHeE yMeHUl U CriocoboB [lesATeTbHOCTH, CBSI3aHHBIX C HabO/II0/IeHreM
U 00bsiCHeHHMeM XWMWUECKOTO JKCIlepUMeHTa, CoO/roZieHreM TIpaBU/I
6e3oracHOro obpairieHus C BelljeCTBaMH.

Hapsiny ¢ 3TuMm, cojiep>katejibHasi XapaKTepUCTHKA Liejiel U 3aJau U3ydeHus
rpe/iMeTa B IiporpaMMe 0 XUMHW YTOUHEHA U CKOPPeKTUPOBaHa B COOTBETCTBUU
C HOBBIMH TIPUOPUTETAaMH B CHUCTeMe cpefiHero obimiero obpa3oBaHus. CerofHsi B
TperofiaBaHU  XUMUM B Oofblllell  CTerlleHW  OTAAETCS  TIpeIiouTeHHe
TIPAaKTUUeCKOW KOMIIOHEHTe Cojfilep)KaHusi OOyueHus, OpUeHTHPOBAHHOM Ha
MO/ITOTOBKY BBIMYCKHMKA 0011je00pa3oBaTe/lbHOM OpraHu3alyu, Brajelolero He
HaboOpoM 3HaHHWH, a GYHKI[MOHANBHOW TPaMOTHOCTBIO, TO €CThb criocobamMu H
yMEeHUsIMA aKTHMBHOI'O MOJIyueHUs] 3HaHUM Y MPHUMEHEHUs WX B peasibHOM KW3HU
J71s1 pelleHus IpakKTUYeCKUX 3a/jay.

B cBfi3u C 5TWUM NpU UM3yYeHUM mpegMeTra «XHUMHUsS» [JOMUHUDYIOLee
3HaueHUe TTPUOOpeTaroT TakyMe 1[eJId U 3aZlaul, Kak:

afiarTalysi 00yJaroIuXxcsl K yCJIOBUSIM TUHAMHUYHO Pa3BUBAIOIIIEr0CsS MUPA,
dbopMUpOBaHME  WHTE/JIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHKI0, COTPY/HUUYECTBY, CAMOCTOSITe/TbHOMY TIPUHSITHIO TPaMOTHBIX
pellleHr B KOHKPETHBIX >KU3HEHHBIX CUTYyalldsiX, CBSI3aHHBIX C BellleCTBaMU U HUX
TipUMeHeHueM;

dopmrpoBaHre y 0OyuaroluMXCs K/IHOUEeBBbIX HABLIKOB  (K/TFOUEBBIX
KOMIIeTeHI[M), UMEIOIIUX YHUBepCcaJbHOe 3HaueHue [/ pa3/UuHbIX BUJIOB
JesITe/IbHOCTU: pellieHus 1po0ieM, TOMCKa, aHau3a U 00paboTku nHbopMaiyy,
HeoOXOAUMBIX i TpHOOpeTeHUs OIbITa [eATeTbHOCTH, KOTOpas 3aHHMaeT
Ba)KHOE MeCTO B TI03HAaHWM XUMHH, a TakKXKe [/ OLeHKA C T[O3ULUU



9KO0JIOTHUEeCKOW 0e301MacHOCTA XapaKTepa B/USHUS BeI[eCTB U XUMUUYECKUX
TIPOL[eCCOB Ha OPraHU3M uejioBeKa v MPUPOAHYIO Cpefy;

pa3BUTHE TIO3HABaTebHbIX WHTEPECOB, WHTE/IEKTya/lbHbIX M TBOPUECKHUX
CTI0COOHOCTEN 00yUaroIMXCsl: CIIOCOOHOCTH CaMOCTOSITe/IbHO TIPHOOpeTaTh HOBbIE
3HAHUS 110 XUMUW B COOTBETCTBUU C >KU3HEHHBIMH TTOTPEOHOCTSIMU, UCTIOH30BaTh
coBpeMeHHble UH(OPMALIMOHHbIE TeXHOJIOTHH i TIOMCKAa U aHa/M3a y4eOHOU U
Hay4HO-TIONY/ISIPHOM MH(OPMAaI[MK XMMHUUECKOTO CO/IeP>KaHuS;

dbopMrpoBaHe ¥ pa3BUTHe Y 00yUarol[UXCs aCCOITMATUBHOTO Y JIOTUUECKOTO
MBIIILJIeHHsI, HaO/MI0aTe/IbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOHHO
HeoOXO0JuMbl, B UYaCTHOCTH, TPU IJIAHUPOBAaHWUM U TIPOBeZEHUU XUMUUECKOTO
9KCIIePUMEHTA;

BOCTIMTaHWE Y OOydYarommxcs YOeKJEHHOCTY B  TI'yMaHUCTHUYECKOU
HaTpaB/IeHHOCTA XUMUH, €€ Ba)KHOW DOMU B pellleHrH T100a/ibHbIX Mpobiem
paLMOHAILHOTO TIPUPO/IOTIOIH30BaHUsI, MOTIO/THEHUST YIHePreTUUeCKUX pecypCcoB U
COXpaHeHHUs TIPUPOJHOTO PaBHOBECHs, OCO3HAHUSI HEoO0XOJUMOCTH OGepeXXHOro
OTHOIIIEHHSI K TIPUPOJie U CBOEMY 37I0POBBIO, a TaKXKe IPUOOpPeTeHHsI OIlbITa
WCTIO/Tb30BaHUS TIO/IyYeHHbIX 3HAHWM [Ji TIDUHATUS TPaMOTHBIX peIlleHuid B
CUTYyalLUsIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yueGHOM T1iaHe cpefHero o0Oilero o6pa3oBaHUsI TIpeAMET «XUMMUS»
6a30BOr0 YpOBHS BXOJWT B COCTaB TpeaMeTHON obmactu «EcTecTBeHHO-HayUHbIe
TIpeIMeThI».

OOb11jee yKC/I0 YAaCOB, OTBeAEHHBIX /I/Is1 M3yUeHHs XUMUH, Ha 6a30BOM ypOBHe
cpenHero obiriero obpa3soBaHus, coctabisieT 68 uacos: B 10 kmacce — 34 yaca (1
yac B HeJie/t0), B 11 knacce — 34 yaca (1 yac B HeJie/to).



COAEPXAHUE OBYUEHUA
10 K/TACC
OPI'’AHNYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHMUeCKON XMMHHU

[IpeameT opraHMueCKOW XMMUM: eé BOSHUKHOBEeHUe, pa3BUTHE U 3HaUeHUe B
MOJTyUeHUU HOBBIX BeIleCTB W MaTepuasioB. Teopusi CTPOEHUsI OpPraHu4ecKUX
coenuHenuii A. M. bByTnepoBa, eé 0oCHOBHbIe 10/10)KeHUsl. CTPYKTypHbie (hOPMY/JIbI
OpraHhuyecKux Bew[ecTB. ['omonorus, wu3omepusi. XuUMHYeCcKas CBA3b B
OpraHhuYeCKUX COeIMHeHUSsIX — OJJMHAapHbIe U KpaTHbIe CBSI3U.

[TpesncraBnieHre 0 KjiacCU(PUKaLMKA OpraHMYecKux BellecTB. HomeHkatypa
OpraHhuYeCKuX COeIUHEHWW (CUCTeMaThueckas)) W TpUBHUaIbHble Ha3BaHUS
Ba)KHEUIIMX Mpe/ICTaBUTe/eN K/1aCCOB OPraHUYeCKUX BeIeCTB.

OKcrepuMeHTa/lbHble MeTOZIbl W3YyueHHsl BeIlleCTB U WX [peBpallleHUi:
O3HaKOMJ/IeHHe C o0OpasljaMu OpraHMuecKuWX BeleCcTB U MaTepuajaMd Ha UX
OCHOBe, MO/IeJIMPOBaHNe MOJIeKYyJl OpPraHWYeCKUX BellecTB, HabO/oZieHne WU
OMMCaHWe eMOHCTPALMOHHBIX OMBITOB IO MPEeBPAaIeHUI0 OPraHUYeCKUX BelleCTB
TIpU HarpeBaHuu (Ty1aB/ieHue, 00yTIMBaHKe U FTOpeHUe).

Yrnesogopoanl

AJIKaHbl: COCTaB W CTpPO€HHe, TOMOJIOTUYEeCKHM psif. MeTaH U 3TaH —
MpoCTelllie TNpeJCTaBUTeM aJKaHOB: (U3WuecKhe W XHWMHUUeCKHe CBOWCTBA
(peakiuy 3amellleHUsI W TOpEeHUsI), HaxOXK/eHWe B TpUpojfie, TIONyueHue U
TIpUMEHEeHHUe.

AJIKeHBI: COCTaB M CTPOEHWE, TOMOJIOTUYECKUN Psifi. DTUIEeH U MPOIUJIeH —
MpoCTelllie TNpeJCTaBUTe/M a/KeHOB: (u3WueckKhe W XWMHUUeCKWe CBOWCTBA
(peakiud TUPUPOBAHUS, TaJOre€HUPOBAHUS, TUApATAllUM, OKUC/JEHUS W
TO/IMMEepU3aLuK), MoJlydeHue U IpUMeHeHue.

Ankagvenbl: Oytagwen-1,3 u MmetunOyTaaueH-1,3: cTpoeHHe, BakKHeMIIVe
XUMUYeCcKre CBOWCTBa (peakuusi rosmvMepusanuu). [losydyeHre CUHTETUUECKOTO
KayuyKa U pe3uHbl.

AJNKWHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHH Psifl. AlleTHIeH
— TIPOCTeWIlIMi TpeJCTaBUTe/b aJKUHOB: COCTaB, CTpPOeHUe, (uU3NUeCKue U
XUMHYEeCKre CBOMCTBA (peakLUM TMJPUPOBAaHUs, TaJIOr€HUPOBaHWs, TMApaTaluy,
rOopeHust), MoJiydeHue U IpuMeHeHue.

Apenbl. beH3os: coctaB, CTpoeHue, (pu3nueckue M XUMHUYECKUE CBOMCTBA
(peakiyy rajioreHMpOBaHus M HUTPOBaHUS), MOAyUYeHUe U npumeHenue. Tonyosn:
cocmas, cmpoeHue, ¢usuueckue U xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUS. U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTHMueckasi CBSI3b MeXAY YIJIEBOAOPOAAMU, TMPHHAJIEXAIUMA K
Pas3/IMYHBbIM KJ1acCam.

[Ipypo/iHble WCTOUHWKHK YI€BOAOpPOAOB. IIpypojiHBIM Tra3 W MOMNYTHbIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHve. Criocobbl mepepaboTku HedTu:
TeperoHKa, KPEeKWHr (TepMUYeCKuM, KaTaIUTU4YeCKu), Mnupou3. [IpogyKThl
nepepaboTky He(TH, UX TIPUMeHeHre B TPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIM
yToJib Y TIPOAYKTHI ero rnepepaboTKu.

OKCrepuMeHTa/lbHble MeTOZbl M3Yy4YeHHs BellleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KayuyykOoB W pe3WHbI, KOJIJIeKI[UH
«Hebtb» U©  «¥Yromb», MoJenupoBaHHWe  MOJIeKYJl  yIJIeBOIOPO/IOB U
raJloreHONPOU3BO/IHBIX, TPOBe/leHre MDAKTUUeCKOW paboThl: MoJsiyueHre 3TUieHa
Yl U3y4YeHHe ero CBOUCTB.

PacuéTHbie 3agauu.

Bbluvic/ieHWst TI0 ypaBHEHWIO XHWMHYeCKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa WM TMPOJYKTa peakLiMi M0 M3BECTHbIM Macce,
00bEMY, KOJTMUECTBY OZJHOTO U3 UCXOHBIX BEI|eCTB UM TIPOIYKTOB PeaKLvu).

Kucnopojcoaepikainiyue opraHuuecKye coeJHHeHUs

[IpenenbHble OAHOATOMHBIE CIUPTHI. MeTaHO/N W 3TaHO/: CTPOEHHe,
(du3nueckue U XUMUUeCKHMe CBOMCTBa (peakiud C aKTHBHBIMM MeTajllaMH,
rajJioreHoBOJOPO/iaMH, TOpeHue), TpUuMeHeHue. BoJopoiHble CBSI3U MeXAy
MOJIEKY/IaMHU CITUPTOB. [leliCTBUe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M 4YeJiOBeKa.

MHoroatoMHble  CHUAPTHI. OTWIEHIVIMKOIb W [JIMLUEPUH: CTpPOEHWUe,
¢u3nueckue W XWUMHUYECKWe CBOMCTBa (B3aMMO/IeMCTBHE CO  I1leJIOUYHBIMHU
MeTa/ulaM{, KaueCTBeHHasl peaklisi Ha MHOrOaTOMHble CIUPTHI). [lelicTBHe Ha
opraHusM yesoBeka. [IprMeHeHre rauLepruHa U STUIEHTIUKOJIS.

@deHOJ: CTpOeHUWe MOJeKy/bl, (U3MYecKue W XUMUYECKHe CBOWCTBA.
TokcuuHOCTh PeHosa. [IpuMmeHenue deHoa.

Anppernipl M Kemoubl. DopMasnbliery], aueTaabJeruji:  CTPOEHUe,
¢dur3nueckue U XMMUUECKUe CBOMCTBA (peaklMM OKWC/IeHUSI U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe PeakLuK), MoJlyyeHue 1 IIpUMeHeHue.

OZHOOCHOBHBIe TIpefie/ibHble  KapOOHOBble KHUC/IOThl. MypaBbUHas U
YKCyCHasi KACJIOTBI: CTPOeHHe, (pr3ruvecKkre U XUMHUeCKHue CBOMCTBA (CBOUCTBA,
o01ue /1S Kacca KUC/IOT, peakius 3TepuduKaliyii), 1oydeHre U puMeHeHue.
CreapvHOBasi U OJieMHOBasi KUC/IOThI KakK IpeACTaBUTeM BBICIIUX KapOOHOBBIX
KUC/I0T. Mbl/ia KaK COJTM BBICIIMX KapOOHOBBIX KUC/IOT, UX MOIOLLjee /leliCTBYe.

CnoxHble 3pUpbl KakK MpPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maposus
CnoXKHbIX 3¢upoB. Kupsbl. ['naponus xxupos. [IpuMeHeHue »xupoB. buosiornueckas
POJIb JKAPOB.




YrneBoApl:  COCTaB, KjaacCUpuKauus  yrieBogoB  (MOHO-, [Au- WU
rosincaxapusbl). ['I0K03a — mpocTeliiiiii MOHOCaxapuz: 0COOEHHOCTU CTPOeHUs
MOJIEKYJIbI, (U3UUeCKMe W XUMUYECKHe CBOWCTBA (B3aMMOJEWCTBUE C
rugpokcuzsiom meau(Il), okvcieHne amMMmuauHbIM pacTBOpoM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, OpOo)kKeHMe T/TIFOKO3bl), HaXOX/eHre B TIPUpOje, TpPUMeHeHue,
buonoruyeckast posib. @orocuHTe3. PpykTO3a Kak U30Mep ITHOKO3bI.

Kpaxman u ne/ro103a Kak NMpyupo/Hble moyvMepsl. CTpoeHWe Kpaxmasa U
Le/untoio3bl.  Pu3nueckue W XMMHYECKWe CBOMCTBAa Kpaxmasna (TMApoJns,
KaueCTBEHHas PeakLysi C HOZIOM).

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB U UX [peBpalleHUi:
npoBeJieHUe, HaO/OJeHre W OIMCaHWe JeMOHCTPALMOHHBIX OMbITOB: TOpeHHe
CIIMPTOB, KaueCTBeHHbIe peakLMW OJHOATOMHBIX CIHUPTOB (OKMC/IEHWe 3TaHOJj1a
okcuaom wmeau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJIEUCTBUE TJIULIEPHUHA C
ruapokcugom Meau(1Il)), anpgernsoB (oOKMcIeHMe aMMUAUHbIM PacTBOPOM OKCH[la
cepebpa(l) u ruzgpokcuzom meau(Il), B3auMozeilcTBHMe Kpaxmaia C HO/OM),
TIpOBe/IeHNe MPaKTUUeCKOUW paboThl: CBOMCTBA pacTBOpPa YKCYCHOM KUCJIOTHI.

PacuéTHbie 3agaum.

Bbluvic/ieHWst TI0 ypaBHEHWIO XHWMHYeCKOW peakiuu (Macchl, 00BbéMa,
KOJIMYeCTBa MCXO/JHOTO BellleCTBa WM TMPOJYKTa peakliMi M0 M3BECTHbIM Macce,
00bEMY, KOJTMUECTBY OZJHOTO U3 UCXOJHBIX BEI|eCTB WU/IM TIPOIYKTOB PeaKLuu).

A3oTcofep)Kalye OpraHuuecKrie CoeJMHeHUs.

AMHHOKUC/IOTBI KaK aM(OTepHble OpraHhvyeckde coefvHeHUs. Pur3nueckue
Y XMMUUeCKre CBOMCTBA aMHMHOKMUC/IOT (Ha mpumepe TIJIUIMHA). buosoruueckoe
3HaueHue aMUHOKHUC/IOT. [TenTuzpl.

be/ku Kak MpUpOAHBIE BBICOKOMOJIEKYJ/ISIDHbIE cOelvHeHus. llepBruHas,
BTOpHMYHasi M TpeTU4Has CTPyKTypa OenkoB. XuMHuUecKWe CBOWCTBa OesKOB:
TU/IPO/IN3, IeHaTypalusi, KaueCTBeHHbIe peaKlMy Ha Oenku.

OKClepyMeHTa/IbHble MeTOZbl W3yUeHHs BeL|eCTB W MX TpeBpalleHuN:
HabJ/TI0/leHre 1 OfMCaHue J[eMOHCTPAI[MOHHBIX OIBITOB: AeHaTypalus 6e1KoB Mpu
HarpeBaHUH, LIBeTHbIe peaKluy Oe/TKoB.

BbiCOKOMOJIeKY/ISIpHbIE COe/JUHEeHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJ/ISIDHBIX CO€JMHEHUW: MOHOMED,
TO/IMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepr3aliuy, CpefHsss MOJIeKyIsipHast
Macca. OCHOBHbIE MeTOZbl CHUHTE3a BbICOKOMOJIEKYJ/IAPHBIX COEJUHEHUNW —
MOJIMMepHr3aLus ¥ MOJTMKOH/eHCaLusl.

OKClepyMeHTa/IbHble MeTOZbl W3yUeHHs BeL|eCTB U WX TpeBpalleHuN:
03HaKOMJIeHHe C oOpa3iiaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcC,
Kay4yKOB.

MexrnpeameTHble CBA3U.



Peanu3ariyisi MeXXIpeAMeTHbIX CBsi3eld MPU W3yYeHUU OPraHWYecKoW XVMUU B
10 kmacce ocylilecTB/sieTCSl depe3 MCIO/b30BaHUe Kak OOIMX eCcTeCTBeHHO-
HAyUHBIX TIOHATHH, TaK W TIOHATHH, SB/SIOIMIMXCS CHCTEMHBIMH /i1 OT/I€TbHBIX
TIpeJIMETOB eCTeCTBeHHO-HAayUHOT0 [[UK/IA.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (PaKT, TUITOTe3a,
3aKOH, Teopus, aHa/u3, CUHTe3, KjaccuduKalys, TepuoAUUHOCTb, Hab/roeHue,
V3MepeHue, SKCIIePUMEHT, MOIe/TAPOBaHHUe.

du3vka: MaTepus, SHeprusi, Macca, aToM, JJeKTPOH, MOJIeKYy/a,
JHepreTUUYeCKHUil ypOBeHb, BeI|eCTBO, Ten0, O0OBEM, arperatHoe COCTOSTHHE
BelllecTBa, (pr3ruecKre BeJTMUMHbI U eZIMHULIBI UX U3MepeHHUs.

buonorusi: KjieTka, opraHu3M, Ouocdepa, oOMeH BelleCTB B OpraHu3Me,
doTocuHTe3, OMONOTMUECKW AaKTHBHBbIe BellecTBa (0OenKH, YI/IeBOABI, JKUDHI,
(hepMeHThI).

['eorpacdusi: MUHepasibl, TOpPHbIE TIOPO/IbI, MOJIe3HbIe UCKOIaeMble, TOTUIMBO,
pecypChl.

TexHO/IOTYS: TUII[EBble TPOAYKThI, OCHOBBI PpalMOHA/JILHOTO TIMTaHWS,
MOIOIIIEe CPeJICTBA, JIeKAaPCTBeHHbIe U KOCMEeTHUeCKUe TiperapaThl, MaTepuasbl U3
WCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 K/TACC

OBIIIASA 1 HEOPTAHNYECKASA XUMUSA

TeopernuecKue 0CHOBbI XMMHH

XvMu4eckud snemMeHT. ATom. SAapo aToma, H30TOMbL. DIEKTPOHHAs
000/10UKa. JHEpreTUUecKre ypOBHH, MOAYPOBHU. ATOMHBIe opbuTtam, s-, p-, d-
ysieMeHThl. OCOOEHHOCTU pacripefiesieHusi 7eKTPOHOB 10 opbuTansiM B aTomax
3/1eEMEHTOB TIePBbIX YeThIPEX MePU0I0B. DeKTPOHHask KOH(MHUTypaliusi aTOMOB.

[Teproanueckuii 3akKoH U [lepuoanueckasi cucTeMa XUMHAUYECKUX 3JIEMEHTOB
. . MeHpeneeBa. CBsi3b MepuoANYECKOro 3aKoHa U [lepuoanueckor CHUCTeMBbI
XuMHUYeckux snemeHTOB /. V1. MeHgeneeBa ¢ COBpeMEHHOU TeOpHWeU CTPOeHUSs
aTOMOB. 3aKOHOMEpDHOCTH W3MeHeHHUsI CBOMCTB XHWMMWUYECKHUX 3/eMEeHTOB U
oOpa3yeMbIX WMU TIPOCTBIX W CJIOKHBIX BEIeCTB I10 TPYMIaM U II€PHO/aM.
3HaueHre MepruoANYeCcKoro 3aKOHa B pa3sBUTUM HayKMU.

CrpoeHve BellecTBa. XUMHUeCKasi CBA3b. BHAbl XWUMWYECKOW CBS3U
(KOBa/ileHTHasi HeroJisipHasi W TOJIIpHasi, WOHHasl, MeTajuinueckasi). MexaHU3MbI
oOpa3oBaHMWs KOBaJleHTHOM XWUMHUeCKOH CBs3M (0OMeHHBIM ¥ JIOHOPHO-
aKUenTopHbiM). BopopoaHasi cBsi3b. BaneHTHOCTb. JDNeKTPOOTPULIATENBHOCT.
CreneHb okuc/ieHus. VIOHBbI: KATUOHBI U aHUOHBI.



BellectBa MOJEKY/ISIPHOTO W HEMOJIEKY/ISIDHOTO ~ CTPOeHMsl.  3aKOH
TIOCTOSTHCTBA COCTaBa BeleCTBa. TWUIMbl KPUCTA/UIMUECKUX PeLISTOK. 3aBUCUMOCTh
CBOMCTBA BeLL[eCTB OT TUIA KPUCTA/I/TMYECKOU PELIETKH.

[ToHdaTHME O AucCrepcHbIX cucTemMax. VICTUHHBIE U KOJUIOUZHBbIE PaCTBOPBI.
MaccoBas [0/151 BellleCTBa B pacTBOpe.

Knaccudbukaiiys HeopraHuveCcKux COeIMHEeHU M. Howmenkatypa
HeOpraHWueCKux BelecTB. ['eHeTMyeckasi CBSI3b HEOPraHWYECKUX BeILeCTB,
TIPUHAJIeXXal X K pa3/IMYHbIM KjlaccaM.

Xumuueckass — peakius.  Kraccudukanus — XMMUUYeCKUX — peakUyid B
HEOPraHWYeCcKOM M OpPraHWuYeCKOU XWMHUM. 3aKOH COXpaHeHHs MacChl BeIeCTB,
3aKOH COXpaHeHUs U MpeBpallleHUs] SHePTrUy NPU XUMHUUECKHUX peakLUsiX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTb OT Pa3MuuHbIX (hakTopoB. ObGpaTuMbie
peakiuu. XuMHYECKOe paBHOBecue. @aKTOpbl, B/WSIOL[AE Ha COCTOSIHUE
XUMHUueckoro pasHoBecus. [Ipunuun Jle [laTesnbe.

OnekTposuTHUecKas auccoryaiiysa. CuibHble U crabble 31eKTpouThl. Cpesa
BO/JHbIX PaCTBOPOB BeILeCTB: KUC/asi, HeWTpasbHas, 1[e/I0UHasl.

OKuCUTebHO-BOCCTAHOBUTE/IbHBIE PEAKLUH.

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB U UX [peBpalleHUi:
JeMoHcTpauus Tabsui «[leproanueckas cucTeMa XUMUUeCKUX 3jeMeHTOB [. U.
MeHienieeBa», H3ydyeHHe MoOje/iel KPUCTA/UTMUECKUX PeIIETOK, HaO/o/eHrne |
OTMCaHue JIeMOHCTPALIMOHHBIX U 1abOPaTOPHLIX OMBITOB (pa3/oykKeHe TIepOKCHA
BOZ0pO/ia B MPUCYTCTBUM KaTaau3aTopa, Orpeje/ieHrde Cpe/ibl PACTBOPOB BellleCTB
C TIOMOIIbI0 YHMBEPCA/JIbHOTO HWHAWKATOpa, peaklUd HOHHOrO oOMeHa),
TIpOBe/ieHNe TIPaKTUUeCKoi paboThl «BiusiHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XMMUYECKOU peakLiun».

PacuéTHbie 3agaum.

PacuéTbl 1O ypaBHEHUSIM XUMHWYECKUX peaklud, B TOM UHCJIe
TepMOXHMMHYECKMEe paCuéTbl, PaCuéTbl C HCI0JIb30BAHWEM TIIOHATUS «MacCoBast
JIOJIS1 BeLL[eCTBa».

Heoprannueckas xumms

Hemertannbl. [losmoxeHue HeMmeTa/sioB B [lepuoauueckor — cucteme
XUMHUeCKUX 37eMeHTOB [. V. MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
@du3nuecKkre CBOMCTBAa HEMeTa/uIOB. AJUIOTpONMS HeMeTa/uIoB (Ha mnpumepe
KMC/I0pOo/a, cephbl, hocdopa u yriaeposa).

XyWMHUYeCcKre CBOMCTBA Ba)KHEMIIIMX HeMeTasyioB (Ta/JloreHOB, Cepbl, a30Ta,
docchopa, yriepoga U KpeMHUs)) U UX  COelUHEHUH  (OKCHUJOB,
KUCJIOPOACOep KalluX KAC/IOT, BOAOPOAHBIX COeJUHEHUN).

[IprMeHeHWe Ba)KHEUIIINX HEMETA/IJIOB U UX COeIMHEeHUM.



Metannel. Ilonoxenve metamioB B [lepuoguueckor cucteMe XHMHYECKHAX
snemeHTOB [I. VI. MeHgeneeBa. OcoO€HHOCTH CTPOEHMS 3/IEKTPOHHBIX 000/10ueK
aToMoB MeTasiioB. O61ue (usnueckre cBoiicTBa MeTasuioB. CrijlaBbl MeTa/lIOB.
ONeKTPOXUMUUECKUH Psifl HaTIPSDKeHUU MeTaslyioB.

XUMHUeCKrHe CBOMCTBA BaKHEUIIIMX MeTas/uIOB (HAaTpuM, KaluW, KabL[UW,
MarHuM, aJlFOMUHUM, [JUHK, XPOM, >Kejle30, Me/ib) U UX COeJJMHEHUH.

OOb1ue cnocobbl mosyueHus MeTannoB. [IpumeHeHWe MeTa/yioB B ObITY U
TeXHUKe.

OKCIepuMeHTa/IbHble MeTOZbl M3YUeHHs BelleCTB U WX [peBpalleHUi:
v3ydyeHue KOJIeKUUU «MeTalabl U CIUIaBbl», 00pa3ljoB HEMeTaJlioB, pelleHue
9KCIIepUMeHTabHBIX 3a/lau, HaOMofieHue W OMucaHue JeMOHCTPAlIMOHHBIX U
nabopaTOpPHBIX OIBITOB (B3aMMO/IEHCTBHE TUPOKCH/A aFOMUHHS C pacTBOpaMH
KUCJIOT U 1[e/I0Ueld, KayeCTBeHHbIe Peakl[Md Ha KaTUOHbI METalJIOB).

PacuéTHbie 3agaum.

PacuéThl Macchl BellleCTBa WM 00bEMa Ta30B I10 M3BECTHOMY KOJMYECTBY
BeIllecTBa, Macce Wik 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeakIMM BeIeCTB,
pacuéTel Macchl (00bEMa, KOJTMUECTBA BeIleCcTBa) MPOAYKTOB peaki[id, eC/T O/IHO
Y3 BeLeCTB UMeeT IIPUMeCH.

XUMHUS U )KH3Hb

Posib xuMuM B o0ecrieueHHUH 3KOJIOTHUYECKOM, SHepreTHUeCKOd W TMIIeBOMH
6e30macHOCTH, pa3BUTHM MeUI[MHBL. [IOHATHE O HAy4YHBIX MeTO/Aax TO3HAHUS
BellleCTB MU XUMUYECKUX PeaKLvH.

[TpeactaBieHdss 00 O0OMMX HAYUYHBIX TIPUHIUIIAX  IIPOMBIIIIEHHOTO
TO/TyUeHUs Ba)KHEUIIIUX BellleCTB.

YesioBeK B MHpe BeIeCTB M MaTepUasiOB: BaKHEMIMe CTPOUTEeJIbHbIe
Marepuasbl, KOHCTPYKLIMOHHbIe MaTepuabl, KpaCKu, CTeKJIO, KepaMUKa,
Marepuasbl J/s1 3/IeKTPOHUKH, HaHOMaTepuasbl, OpraHuueckue U MHUHepasbHbIe
yIobpeHwus.

XvMHUSI U 3[0POBbe Ue/IOBEKa: MpaBu/a HCMO/b30BaHUSA JIeKapCTBEHHBIX
TiperapaToB, TMpaBuia 0e30MacHOr0 MCII0/Ib30BaHUs MperapaToB ObITOBOM XUMHU
B [TOBCEJHEBHOM JKU3HHU.

MexxripejMeTHbIe CBSI3U.

Peanmu3arisi  MeXNpeAMETHBIX  CBs3ed TpU  U3ydeHud oOmer u
HeOpraHnuveckor XMMuUM B 11 Kjlacce OCYLeCTBJ/ISIETCSI Yyepe3 UCI0JIb30BaHWe KaK
OOII[UX  eCTeCTBeHHO-HAYUHBbIX TOHATUM, TaK W TIOHATHM, SBJISIOIIMXCS
CUCTEeMHBIMHU /151 OTJe/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYYHOT' 0O LIUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHbIe TOHSITHS: HAay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(PUKalus, T[epUoJUUYHOCTb, Hab/oeHue,
5KCIIePUMEHT, MOZIe/IMPOBaHUe, U3MepeHUe, sIBJIeHUe.



dusrKa: MaTepusi, SHePrus, Macca, aToM, 3JIeKTPOH, IMPOTOH, HEWTPOH, WOH,
W30TOM, PAJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKU yPOBeHb, BeleCTBO, TeJlo,
00BbEM, arperaTHOe COCTOsIHUE BeIllecTBa, (hU3nUeckre BeJIMUMHBLI U eJUHUIbI UX
V3MepeHUs, CKOPOCTb.

Buosiorysi: KjleTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- W
MHUKpPO3/IeMeHTbl, BATAMUHbI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpacduisi: MUHepasibl, TOPHbIE TIOPO/bI, T0JIe3HbIE WCKOIaeMble, TOILIMBO,
pecypchsl.

TexHoOrKs: XUMUUeCKasi MPOMBILIJIEHHOCTb, MeTa/Typrusi, MPOU3BOZCTBO
CTPOUTE/IbHBIX MaTepUasioB, CeJIbCKOXO3IUCTBEHHOe TPOU3BO/CTBO, MHUIL[eBas
TPOMBIIILJIEHHOCTb,  (bapMalleBTHUeCKasi  MPOMBIIIJIEHHOCTb,  MPOWU3BO/CTBO
KOCMETHUYEeCKUX MpernapaToB, MPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3JIeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



ITNTAHMPYEMBIE PE3YJIBTATEI OCBOEHUA ITPOI'PAMMEI 110 XM
HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3SOBAHHIA

JINUHOCTHBIE PE3YJ/IBTATDI

®I'OC COO ycraHaBnMMBaeT TpebOBaHUSI K pe3yJbTaTaM OCBOEHUS
oOyyJaroIMMHCS TMpOrpaMM  CpefHero o0Iero o0pa3oBaHUsl (JTMUYHOCTHBIM,
MeTaripeJMeTHbIM W NOpeAMeTHbIM). HayuyHO-MeTOoAUYeCKOW OCHOBOW /IS
pa3pabOoTKK TUIAHUPYEMBIX pe3y/bTaTOB OCBOEHHsI MPOrpaMM CpeAHero oOIrero
o0Opa30BaHUs SIB/IIETCSI CUCTEMHO-/IeSITe/TbHOCTHBIN TTOAXO/I.

B COOTBETCTBHMM C CUCTEMHO-ZESTebHOCTHBIM TIOAXOAOM B CTPYKType
JTMYHOCTHBIX pe3yJIbTaTOB OCBOEHUsl TpeaMeTa «XUMHs» Ha YPOBHe CpeJHero
o0111ero oOpa3oBaHus BblZle/IeHbI C/IeYIOIIe COCTaBJISIONTHE:

OCO3HaHWe OO0yYaroIUMHUCSI POCCUMCKON TPa)kJaHCKOW WIeHTHYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IbHOCTH 1 CaMOOTIpe/ieJIeHUI0;

Ha/JMuMe MOTHBaLMU K 00yUeHHIo;

1]e/leHarnpaB/JieHHOe pa3BUTHe BHYTPEHHUX YOeXX[eHWi JTMUHOCTU Ha OCHOBe
K/TFOUEBBIX [[eHHOCTEeM W NCTOPUUECKUX TPAAUIMi 6a30BO HayKW XUMUM;

TOTOBHOCTb U CITOCOOHOCTH OOYyUarol[uXCs PYKOBOJCTBOBAaThCSI B CBOeM
J1esITeNTIbHOCTU L[eHHOCTHO-CMBIC/IOBBIMUA YCTAaHOBKaMH, MPHUCYIIUMH LIeJIOCTHOU
CHCTeMe XMMHUeCKOTo 00pa3oBaHus;

Ha/IMuKe MpaBOCO3HAHUS YKOJIOTUUECKOUM KYJIbTYPhI U CIIOCOOHOCTU CTaBUTh
1[e/T1 U CTPOUTD >KU3HEHHbIEe TJIaHbI.

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUS IipeAMeTa «XHWMUS» [JOCTUTarOTCS B
eIUHCTBe yueOHOM U BOCIHUTATENbHOW [1eATEeIbHOCTH B COOTBETCTBHM C
r'YMaHUCTAUYECKUMU, COLMOKYJIbTYDPHBIMU, AYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU
U WjeasaMd POCCUMCKOTO TPaKJaHCKOTO O00IllecTBa, NMPUHATHIMU B 0OIIeCTBe
HOpMaMH W TpaBWJIaMU  TIOBeJileHUs,  CMOCOOCTBYIOLIMMHU  TIpoLjeccam
CaMOIIO3HaHUsl, CaMOpa3BUTUSI W HPABCTBEHHOIO CTAHOBJIEHUS JTMYHOCTU
00yUaroIuXCsl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS TipeAMeTa «XHMUS» OTpakaroT
c(hOpMUPOBAHHOCThL OMbITa I103HABATE/JbHOM W MPAKTUUECKOW [1eATe/TbHOCTU
00yuaroIuXxcs 10 pear3aly TIPUHSATLIX B 00I[eCTBe 1IeHHOCTeH, B TOM UKCJ/ie B
YacTu:

1) rpa)k1aHCKOT0 BOCTIMTAHUSA

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

Mpe/iCTaB/JeHUs] O COLMA/JbHBIX HOPMax W MOpaBUIaX MEXKIUYHOCTHBIX
OTHOLIIEHUH B KOJVIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [eATebHOCTH TIPH CO3[AHUU
yueOHbIX TPOEKTOB, pellleHUM y4eOHBbIX W TO3HaBaTebHbIX 3a/lay, BHITIOJHEHUU
XUMHUECKUX IKCTIEPUMEHTOB,

CTIOCOOHOCTH TOHWUMAaTh W TIPUHUMATb MOTHBBI, HaMepPeHHs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/In3e pa3/InYHbIX BUJIOB YueOHOM /esaTeTbHOCTH;

2) IaTPMOTHUYECKOT0 BOCIIMTAHHA:

1[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUYECKOMY M HayuHOMY Hac/e[uio
OTeueCTBeHHOH XUMUHU;

yBa)KeHHsI K TIpOLlecCy TBOpUYeCTBa B 007aCTA TeOPUM W TIPAKTHUECKOTO
TIPUMEHeHHs XMMHH, OCO3HaHUs TOTO, UTO AOCTM)KeHUs HayKU eCTh pe3yJbTaT
JUIUTE/IbHBIX ~ HaOMro/ieHnl, KPOTMOT/IMBBIX  JKCIIepUMEHTA/bHBIX  TTOMCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TTPAKTHKOB,

WHTepeca W II03HaBaTe/bHBIX MOTHBOB B TIOAYUYEHHUM U TIOC/IEAYIOLEM
aHa/iM3e UH(OPMAILUK O MepeioBbIX JOCTUKEHUSIX COBPeMEHHOW OTedyeCTBEHHOMU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHNS;

CrIOCOOHOCTH 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 TOBApHIIeN C
TO3UIMM HPaBCTBEHHBIX M TMPaBOBbIX HOPM M OCO3HaHWe TMIOC/IeJCTBUN 3THUX
TIOCTYTIKOB;

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

MOHMMAaHUSI 1[EHHOCTeH 3/0pOoBOro U 0Oe30rmacHOro oOpa3za >KU3HH,
HeoOXOUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (H3UUeCKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienyss TipaBusl  Ge3omacHoro obpalleHdsi C BelljeCTBaMH B OBITY,
TOBCEeJHeBHOM >KHU3HU U B TPYI0BOU JeATe/IbHOCTH;

MOHUMaHWs 1[eHHOCTH TIPaBWI WHAWBUJYAJbHOTO U  KOJJIEKTUBHOTO
Ge30r1acHOro MOBe/IeHNsI B CUTYaI[UsIX, YTPOXKaIOI[UX 3ZI0POBBIO U JKU3HM JIFOIel;

OCO3HAHUS TIOC/IeICTBUM W HENpUSATHS BPeJHBIX NPUBBIUEK (yIOTpeb/ieHus
aJIKOT0J15, HADKOTUKOB, KYPeHHUS);

5) TPy/A0BOro BOCIIMTAHMSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B yueOHO-MCC/ie[JoBaTe/IbCKOU
JesiTe/IbHOCTH,  OOII[eCTBEHHO  TI0JIe3HOM, TBOPUECKOM W JPYIMX  BHZAX
JesiTe/IbHOCTY;

YCTAaHOBKM Ha aKTMBHOE ydYacThe B pellleHUWM TMpPaKTUUeCcKux 3ajau
COLIMaTbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIIKOJIbI);



WHTepeca K MPaKTUUeCKOMY H3y4eHUIO Mpodeccuii pa3iMuyHOro pojia, B TOM
yKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHUH 110 XUMUU;

yYBa)KeHUs K TPYAY, JIOASIM TPy/ia ¥ pe3y/bTaTaM TPYA0BOK /1eATeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUYA/JLHOM TpPaeKTOPUHU
obpa3oBanus, Oyayieii mpodeccmr W peanu3anii COOCTBEHHBIX >XKHU3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XMMHUU, UHTEPeCoB U
notpebHOCTel 00111eCTBa;

6) 53K0/10rMYeCcKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 11e/1ieco0bpa3HOTr0 OTHOIIEHWS K TIpUpojie, KaK WCTOUHHKY
CYILI[eCTBOBAHUS JKHU3HU Ha 3eMJie;

TOHUMaHUsI TJI00A/IbHOTO XapakTepa 3KOJOTHYeCKUX TIpoOsieM, BIIHSHUS
5KOHOMUYECKHUX TPOL[eCCOB Ha COCTOsTHUE MPUPOJHOM U COLMaNbHOMN CpeJbl;

OCO3HaHUSI HeOOXOAWMOCTH HCTIOMb30BaHUSI [JOCTYDKEHUM XUMHH  [IJist
pellieHus1 BOIIPOCOB PALIMOHAbLHOTO TIPUPO/I0TIOIh30BaHMUS;

aKTUBHOTO HeTpUATUS [IeWCTBUM, NPUHOCSIIMX Bpell OKpY’Karolen
TIPUPOJTHOM Cpefie, YMEHHsI MPOTHO3HWPOBATh HeOJ/IaronpUsITHbIE 3KOJIOTHUYEeCKHe
TI0C/IeICTBYS TIPeATNIPUHUMAaeMbIX eHCTBUI U MpeA0TBpaIlaTh UX;

Ha/IMuMsi pa3BUTOTO SKOJIOTMUeCKOTO MBIIIeHNS], SKOJIOTMUeCKOi Ky/bTYpBHl,
OTIbITa JlesITe TbHOCTH 9K0JIOTUUECKOU HaTpaBJ/IEHHOCTH, yMeHUSI
PYKOBOZICTBOBaTbCSI MMM B TI03HaBaTe/bHOW, KOMMYHUKAaTHBHOW U COI[HA/IbHOMN
MIPAKTHKEe, CIOCOOHOCTH U YMEHHsI AaKTHUBHO TIPOTHUBOCTOSITH W/€0JIOTHH
xemodobuu;

7) EHHOCTH HAayYHOTr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTY MHPOBO33D€HHs], COOTBETCTBYIOLL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00ITIeCTBEeHHOM MPaKTHUKM;

MOHUMaHWs CrieuUKU XUMUM KaK HayKd, OCO3HaHWs €& poau B
dbopMHpOBaHNMY PpalMOHANBLHOTO HAyYHOT'O MbIIIJIEHUS, CO3/JaHHUH 11eJIOCTHOTO
Tipe/icTaB/ieHuss 00 OKpy’KarollleM MHpe KaK O eJUHCTBe MPUPOJBLI U ueioBeKa, B
MO03HAHUM TIPUPO/IHBIX 3aKOHOMEDHOCTeM U pellleHWH TpobsieM cOoXpaHeHUs
TIPUPOTHOTO PaBHOBECHS;

ybexxgéHHOCTM B 0C000M  3HAUMMOCTH XUMHH [II1  COBPeMeHHOU
I[UBUA/IM3AIUM: B €€ TyMaHUCTUYECKOW HarpaBIeHHOCTH W Ba)KHOH pOMU B
CO37laHUM HOBOM 0a3bl MaTepHaIbHOM KYJILTYPhI, PeIlleHUH I100anbHbIX TTPo0IeM
YCTOMUMBOTO Pa3BUTHs Ue/i0BeueCTBA — ChIPbEBOM, SHEPreTUUYeCKOM, MUILEBOU U
9KOJIOTMUecKo 06e30MacHOCTH, B pPa3BUTHUH MeWIIMHbI, 00OecrieueHUH YCIOBUM
YCITEIITHOTO TPyJa W SKOJOTMUeCKd KOMGMOPTHOM JKHU3HM KaKAOro uieHa
o0111eCTBa;

eCTeCTBEHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAaHUs CYIL[HOCTA MeTO/IOB
TI03HAHMS, WCII0/Ib3YeMbIX B €CTECTBEHHBIX HayKax, CITOCOOHOCTH HCIIOJIb30BaTh



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

CTIOCOOHOCTH  CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHWUYECKUe 3HaHWS /IS
peliieHusi Ipo6/ieM B peasibHBIX KM3HEHHBIX CUTYaLIWsX;

VHTepeca K TT03HAHUI0 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;

vHTepeca K 0COOeHHOCTSIM Tpy/Zia B pa3MuMuHbIX chepax npodeccroHanbHOU
J1esiTeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

MertaripeiMeTHbIe pe3y/ibTaThl OCBOEHHs yueOHOro TipeMeTa «XUMUs» Ha
ypOBHe cpefiHero o0biriero 06pa3oBaHus BK/TFOUAIOT:

3HauMMble A1 (OPMHpPOBAaHUSI ~ MHMPOBO33DeHHMS  OOYYaroIMXCs
MeXAUCIUTITMHADHBIE (MeXKIIpeJMeTHbIe) OOIleHay4YHble TOHSTHS, OTPa’karolue
L[eJIOCTHOCTb HAyYHOM KapTWUHbl MHpa U CleUU(UKy MeTOJOB TO3HaHUS,
WCIIO/Tb3YeMbIX B €CTeCTBEHHBbIX HayKax (MaTepusi, BeIleCTBO, SHeprus, siBjeHue,
Tipoliecc, CUCTeMa, HayuyHbld (pakT, MPUHIUI, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCe/loBaHue, HaOMoieHre, U3MepeHue, YKCTIeEPUMEHT U IDYTHe);

yHUBepcasbHble yueOHble JeiicTBUs (TI03HaBaTe/bHble, KOMMyHUKaTUBHbIE,

peryasiTUBHbIE), obecreurBaroLLie (dbopMHUpoOBaHue (GyHKLMOHATbHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETeHI[UH 00YYaroLuXCs;
CTIOCOOHOCTD obOyyJaroImxcs HCII0/Tb30BaTh OCBOEHHbIe

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

MetarnipegMeTHble pe3y/bTaTbl OTPaXkalOT OBJaZileHWe YHUBEpCaTbHbIMU
yueOHBIMH  TI03HABaTebHBIMM, KOMMYHUKATUBHBIMH W  PETYISTUBHBIMH
JIeMICTBUSIMU.

Ogafenue YHHBepCaTbHBIMH y4eOHBIMHU NMo3HaBaTe/IbHbIMU
NefCTBUAMU:

1) 6a3oBbIe JIOrMUecKHe /JeHCTBHUS:

CaMOCTOATe/IbHO  (pOpMy/IMpOBaTh W aKTyalW3upoBaTh  Ipobsiemy,
BCECTOPOHHE eé pacCMaTpUBATh;

omnpefieNiATh LieJId AesTe/TbHOCTH, 3ajaBasi MapamMeTpbl M KPUTEPUU UX
JIOCTHYKeHHsI, COOTHOCUTb pe3y/IbTaThl [iesiTeTbHOCTH C TTIOCTaB/IeHHBIMU LIe/ISIMU;

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



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS [jis1 O0BSICHEHUs OT/leNTbHBIX (DAaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBaHUS W KpUTepUd [Is1 Kaaccu(dUKal[iyd BeleCTB U
XUMUYECKUX peakl[ui;

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

CTPOUTH JIOTUUECKWe PpacCyKieHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TIO
aHa/IoTuM), BbISB/ATH 3aKOHOMEPHOCTHM M TNPOTHMBOpPeUrsi B pacCMaTpUBaeMbIX
ABJIEHUSTX, (DOPMYTMPOBATh BHIBO/IBI M 3aK/TFOUEHUIS;

TIPUMEHSTh B Tpoliecce TO3HaHUS, UCTIO/Ib3yeMble B XUMHUK CUMBOJINUYECKHEe
(3HaKOBbIE) MO/IeNH, Mpeobpa3oBbIBaTh MO/IeNbHbIE MPeICTaBAeHUs] — XUMUUeCKUM
3HaK (CUMBOJI) 3J/ieMeHTa, XuMuueckass ¢GopMmy/a, ypaBHEHHE XUMHYeCKOU
peakiuy — TIPU pellleHWH yueOHBIX T03HABaTe/JbHbIX M TIPAKTHUYEeCKUX 3afiau,
TIPUMEHSITb Ha3BaHHbIE MOJe/IbHbIe TIpe/ICTaB/IeHUs i BbISIBJIEHUs] XapaKTepHBIX
TIPU3HAKOB U3yUaeMbIX BEIIeCTB U XUMUUECKUX PeaKIvi.

2) 0a3zoBbBIe HCC/IE0BATEIbCKHE AeliCTBUA:

B/Ia/IeTb OCHOBAaMH METO/IOB HAy4YHOTO TO3HAaHUs BeIeCTB U XUMHUYEeCKHX
peakiyu;

dbopMyiMpoBaTh Lie/M U 3a/lauM UCC/IeI0BaHus1, UCTI0/Ib30BaTh MOCTaBIeHHbIE
Y CaMOCTOsITeTlbHO C(OpPMY/MpOBaHHbIE BOIPOCHI B KaueCcTBe UMHCTPyMeHTa
TI03HAHUS U OCHOBBI [jisi (DOPMUPOBAHUS THTIOTE3bI 10 MPOBEPKe MPaBUIbHOCTH
BbICKa3bIBaeMbIX CYKAEeHHUH;

B/JIaJ/ieTh HaBbIKAMH CAMOCTOSITE/IbHOTO IIJTaHUPOBAaHUSI U ITIPOBe/IeHUs
yUeHUYeCKUX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHsI HabIoAaTh 3a XO[0M
Tpoljecca, CaMOCTOSITe/TbHO TIPOTHO3UPOBAaTh €ro pe3y/bTaT, (OpPMYJIHUPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/e/I0OBaHUs,
COCTaB/IATh 000CHOBAaHHBIM OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHHYECKOW HCCIe0OBaTe/IbCKOM W MPOEKTHOMU
JesiITe/IbHOCTH, TIPOSIB/IATH CMIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOUCKY METO/IOB pellleHus] TPAaKTUYeCKuX 3a/layu, MPHUMEeHeHWI0 pPa3InuyHbIX
MeTO/IOB TT03HAHMSI.

3) pabota c uadpopmaruei:

OPHMEHTUPOBAThCSI B PA3/IMUHBIX HCTOYHWKAx WHGopMaluu (Hay4dHo-
TIOMy/IsIpHasi JUTepaTypa XUMUUECKOTO COJ/lep)KaHHus, CIIpaBOYHbIe T10COOUS,
pecypcel VIHTepHeTa), aHanM3MpoOBaTh MH(OPMALMIO pa3/IMYHbIX BUJOB U (OpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYUBOCTH;



(¢hopMyMpoBaTh 3anpoChkl U TIPUMEHSITH Pa3/IMUHble METO/IbI MPU TIOUCKe U
orbope wHbOpMaMKM, HEOOXOAUMON [T  BBIIOJIHEHWS y4eOHBIX 3a7ad
OIpe/ie/IeHHOI' O THUIIa;

nprobpeTaTh OMBIT KCIOIB30BaHU WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHIM Y Pa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO ~ BbIOMpaTh  OMNTHUMa/bHYl0  (GOpMy  TpeACTaB/ieHUs
nHbopMaLuu (cxembl, TpadyKu, AUarpaMmbl, TaOIULIbI, PUCYHKHU U IPYTUE);

WCTIOMb30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcTBa TIipu pabore cC
XUMUYeCcKor uHOpMalveil: TNpUMeHsITh MexXIpeaMeTHble (du3nueckue U
MaTeMaTUueCKre) 3HaKd U CUMBOJIbI, (hOpMYyJibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCTOJb30BaTh M Mpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHE CpefiCTBa
HarJIsiAHOCTH.

OBajieHNie yHUBepPCa/IbHBIMA KOMMYHUKATUBHBIMU JeHCTBUAMM:

3aZlaBaTh BOITIPOCHI T10 CYIIeCTBY 00CYyKZaeMoi TeMbl B X0/le AUajora u/uim
JUCKYCCUM, BbICKa3biBaTh  ujed, (GOpMy/JMpoBaTb CBOW  TPeJIOXKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TTPe/I/IOKEHHOM 3a/1aul;

BBICTYMAaTh C TMpe3eHTaljueil pe3y/bTaTOB I[103HABAaTe/JIbHOW [lesTe/IbHOCTH,
T0JIyYeHHBIX CAaMOCTOSITe/TbHO WJIM COBMECTHO CO CBEPCTHHUKAMU MPU BbITTOJTHEHUH
XUMHUUECKOT0 3KCTieprMeHTa, MpaKTUUeCcKol paboThl MO WCC/eJOBaHUIO CBOMCTB
M3yuaeMbIX Bell[eCTB, peaan3aluy yueOHOro mpoeKkTa U (OopMyIMpOBaTh BHIBO/bI
10 pe3yJ/ibTaTaM TIPOBEAEHHBIX WCC/Ae[0BAaHUM TyTEM COrJlaCOBaHUs MO3MUIUN B
xo/1e 06cyXIeHnss 1 0OMeHa MHEeHHUSIMH.

OBJ1afieHHe YHUBepPCa/IbHBIMH Pery/JIATUBHBIMHU /e CTBUSIMM:

CaMOCTOSITE/IbHO TIJIAHUPOBAaThb M OCYLLECTBJATh CBOKO I103HABATE/IbHYIO
JesiTeNIbHOCTb, OINpefie/isii eé 1eu W 3aaud, KOHTPOJMpOBaTh U IO Mepe
He0OXOIMMOCTH KOPPeKTHPOBATh TIpe[jiaraeMblii a/JlfOPUTM JIeMCTBHM  TIPH
BBIMIOJTHEHUU Y4eOHBIX M MCC/e[oBaTeNbCKUX 3a/iau, BbIOMpaTh HauboJiee
5 dexTUBHbIM CrOCO6 WX pellleHUs C yYETOM TIOJNyUeHUs HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX peaKkLUsX;

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

INIPEJIMETHBIE PE3YJ/IbTATDI

10 K/TACC

[IpegmeTHble pe3yabTaTbl OCBOeHUST Kypca «OpraHuyeckass XUMHSI»
OTpaXkaror:

chOpMHUPOBAaHHOCTb  TIpeJICTaB/IeHUM O XHUMUUECKOM  COCTaB/isitolei
eCTeCTBEHHO-HAYYHOU KapTUHbI MHUpPA, pOJU XMMWUU B TI03HAHWUU SIBJIEHUU



npuposbl, B (OPMHUPOBAHUM MBIIUIEHUSI W  KYJIbTYPhl JIAYHOCTH, €@
(bYHKLIMOHAILHON TPaMOTHOCTU, He0OX0IMMOM /115 pellieHtst TPAaKTUYeCKUX 3a7iau
Y 9KOJIOTMUYeCKU 0O0CHOBAHHOTO OTHOLIEHUSI K CBOEMY 3/J0POBbIO U TPUPOAHOMN
cpege;

BJIaJleHUe  CUCTeMOM  XUMHUYEeCKMX  3HaHUM, KOTOpasg  BKJIIOYaerT:
OCHOBOMO/Araroie MOHATUS (XMMUUYECKHWM 37eMeHT, aTOM, 3J1eKTpPOHHas
000/10UKa aToMa, MOJieKy/ia, BaJleHTHOCTb, 3/IEKTPOOTPHULATe/IbHOCTb, XMUMUUeCKast
CBs3b, CTPYKTypHas (opmyJsia (pa3BépHyTasi M COKpalléHHas), MO/ib, MOJISIpHast
Macca, MOJIIpHbIE 00BEM, YI/IepOAHbIM cKeneT, (DyHKIMOHa/IbHAsi TPYMa,
pajiviKas, M30Mepus, U30Mepbl, TOMOJIOTUYECKUM Psifi, TOMOJIOTH, yT/eBOLOPO/BI,
KUCJIOPOJ, U a30TcojepyKallye COeJUHEeHUs, MOHOMED, MOJIMMep, CTPYKTYpPHOE
3BeHO, BBICOKOMOJIEKY/ISIDHbIE COeJIMHEHUS1); TEOPUU M 3aKOHBI (TeOpHusi CTPOeHHs
opraHuueckux BewjecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHMs] MacChl BelleCTB);
3aKOHOMEpPHOCTH, CHMBOJIMUECKUW $3bIK XWUMWW; MHUPOBO33pEHYECKHe 3HaHMS,
Je)alde B OCHOBE TOHMMAaHWS TMPUUMHHOCTM M CUCTEMHOCTH XWUMHYECKHUX
SIBJIEHUW, (DAKTOJIOTUUeCKHe CBeJieHUsI O CBOMCTBAaxX, COCTaBe, IOYyYEHUU U
0e30MacHOM MCIMO/b30BaHUM Ba)XKHEWIIIMX OpPraHWYeCKUX BelecTB B ObITY U
NIPaKTUUeCKOM JleATe/IbHOCTH Ye/I0BeKa;

c(OPMUPOBaHHOCTb YMEHUW BBISIBJIAITh XapaKTepHblE MPU3HAKWA MOHSTUM,
yCTaHaB/IUBaTb MX B3aUMOCBS3b, UCIO/b30BaTh COOTBETCTBYIOLUE MOHATHSA TPH
OTKCaHUU COCTaBa, CTPOEHUs Y TIpeBpallieH’id OpraHuueCcKux COeJUHeHU;

c(OpMUPOBAHHOCTb yYMEHUW MCIO/Ib30BaTh XUMHUYECKYI0 CUMBOJIMKY [/I51
COCTaBJIEHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOW)
(GopMys1 OpraHMYeCKMX BeLleCTB W ypaBHEHMM XUMHYECKUX peakLuH,
W3roTaB/IMBaTh MOJEIN MOJIeKy/l OpPraHUuYeCcKHWX BeLecTB /s WITOCTPALUUA HUX
XUMHUUECKOT0 U MPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OPMUPOBAHHOCTb YMEHWM yCTaHaB/IMBAaThb MPHUHAJJ/IEXHOCTb W3yUEHHBIX
OpraHMYeCcKMX BelecTB MO KX COCTaBy W CTPOEHUIO K OIpeje/éHHOMY
KJIacCy/Tpynmne coefvHeHui (yrieBoJOpOJbl, KHWCIOPOJ U a30TCofepKaljue
COeJJMHEeHUs], BbICOKOMOJIEKY/ISIDHblEe COe/IMHeHus), JaBaTb WM Has3BaHUs IIO
cuctematudyeckor HoMmeHksatype (IUPAC), a Takke TpUBOJUTb TPUBHA/IbHbIE
Ha3BaHUSl OTJe/IbHbIX OpPraHUYeCKuX BeLecTB (3TWIeH, MPONWIEH, aleTH/IEeH,
STUJIEHTJIMKOJIb, TJIMLEpUH, (QeHon, ¢opManbAerusi, aleTaableru/, MypaBbUHas
KHCJI0Ta, YKCYCHasl KUCJI0Ta, 0JIeMHOBAsi KUC/I0Ta, CTeapUHOBast KUCJ/IOTa, [VIF0K03a,
(dbpyKTO3a, KpaxmaJl, 1ie/I/1t0/103a, TIULHH);

c(OPMUPOBAHHOCTb YMEHMs OIpeZeNaTb BHUAbl XWUMHUYECKOW CBSI3U B
OpraHUYecKuX COeJIMHeHUsIX (Of1HAapHbIe U KPAaTHBIE);



chOpMUPOBAHHOCTh yMEHUsI TIPUMEHSATb TIOJIO)KEHUS] TEeOpUU CTPOEHUs
opraHuJeckux BemlectB A. M. byTtnepoBa A 06bsicCHeHUs] 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPaHEeHUsI MacChl BellleCTB;

c(hOpMUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHUe,
¢du3nueckue U XUMHUYECKHWe CBOWCTBA TUITWYHBIX TMpe/ICTaBUTe/Iel pa3IUUHbIX
K/IaCCOB OpraHUuYecKuX BellecTB (MeTaH, 3TaH, STW/eH, TpPOIWIeH, alleTU/IeH,
oytaguen-1,3, metunbyragueH-1,3, 6eH30/7, MeTaHO/, 3TAHOJ, 3TUIEHTJIUKOb,
[JIULEpUH, (PeHoJI, alleTajb/lery/l, MypaBbMHasg U YKCYCHasi KWCJIOTBI, TJIFOKO3a,
KpaxmaJl, 11e/1/1t0J103a, aMUHOYKCYCHasl KAC/I0Ta), WITFOCTPUPOBATh TeHeTUUeCKYH0
CBSI3b M€Ky HUMHU YPaBHEHHUSIMU COOTBETCTBYIOLLIMX XUMHUYECKHUX peakLUild C
WCTI0/TIb30BaHHUEM CTPYKTYPHBIX (hOpPMY.I;

chOpMUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh MCTOUHWKU YTIJ/IeBOJOPOJAHOIO
Celpbst  (HeTh, TIPUPOAHBIA Tra3, Yrojib), CIocoObl HUX IepepaboTKU M
TIpaKTUUeCKoe TprMeHeHHe MPOAYKTOB repepaboTKy;

chOpMHPOBAaHHOCTh YMEHUU TIPOBOJUTH BBIUMCIAEHUS T10 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOMUECTBAa MCXOAHOTO BeI[eCTBa WM TMPOJAyKTa
peakiuM TI0 W3BEeCTHbIM Macce, 00BEMY, KOMUUECTBY OJHOTO W3 HCXOAHBIX
BelL[eCTB WU NPOAYKTOB peakiun);

chOpMHPOBAaHHOCTh YMEHMM BJaJileTh CUCTEMOW 3HaHMM 00 OCHOBHBIX
MeTO/laX HayuHOTO TMO3HaHUsI, UCTI0/Ib3YeMbIX B XUMUU TIPU U3YUeHUU BeIecTB U
XUMHUECKUX sIB/IeHui (HabJrojeHre, u3MepeHue, SKCIIePUMEeHT, MOZieTMpOBaHue),
WCI0/Ib30BaTh CUCTEMHbIE XUMHUYECKWe 3HaHWsl [Ji TIPUHSATUSL DelleHUd B
KOHKDETHbIX JKHW3HEHHBIX CUTYyalldsX, CBSI3aHHBIX C BellleCTBAMM U UX
TIpUMeHeHueM;

cchopMHUPOBAHHOCTb YMEeHUM COOI0ATh TIpaBUJIa MOJIb30BAHUS XUMUUECKOU
mocyjol M jylabopaTopHbIM 000pyJOBaHHEM, a TakKXKe IpaBWia obpareHusi C
Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKI[MSMU T10 BBITIOJIHEHUIO /1a00paTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCThL yMEHWM TUIAHUPOBaTh U BBIMIOJIHATb XUMUUECKUU
9KCIepUMeHT (MpeBpalljeHusl OpraHuYeCcKUX BeleCTB IIPU HarpeBaHWH, T0JlyYyeHue
3TWJIeHa U W3yueHHe ero CBOWCTB, KaueCTBeHHbIe peakKI[MM OpraHuYeCcKuX
BeIIeCTB, ZieHaTypalys Oe/lKOB TP HarpeBaHWH, I[BETHbIe peakuu Oe/KOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA 0e301acHOCTA TIpU oOpalleHnd C
BellleCTBAMM U J1abopaTOpHbIM 000pyZOBaHHEM, TPeACTaB/sATbL pe3y/IbTaThl
XUMHUYECKOTO 3KCrepuMeHTa B (opme 3amMcu ypaBHEHMM COOTBETCTBYIOIIMX
peakiiyii ¥ (hOpMy/IMPOBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCTh yMEHUN KDUTHYECKW aHa/lM3UpOBaTh XUMHUUYECKYIO
vH(bOpMalLMIo, T0/Jy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
vH(popmaluu, IHTepHeT U Apyrux);



chOopMHUPOBAaHHOCTb ~ yMeHUM  coOMoaTh  TMpaBua  9KOJIOTHYECKH
1je/lecoo0pa3HOro TIOBefieHHsI B OBITY U TPYAOBOM [JesiTeIbBHOCTU B  IeJisX
COXpaHEeHMUs1 CBOETrO 3/I0POBbSl U OKPY’Karollleld MPUPOJHOM CpeJibl, 0CO3HABaTh
OMaCHOCTb BO3[IEUCTBUS HA >KMBble OPraHU3Mbl OMpPEAeJEHHBbIX OpraHUueCcKUX
BeII[eCTB, TMOHMMasi CMbICT TIoKasaresns I1/1K, MosicHATH Ha MpHUMepax CIIOCOOBI
YMEHBLIEHUs] M TpefOTBpAlLlleHUs] MX BPEAHOr0 BO3JEeUCTBHS HAa OpraHu3M
YesI0BeKa;

JJisT 00yUaroIuXcsl C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: YMeHHe
NIPUMEHSATb 3HaHHs 00 OCHOBHBIX [OCTYIHBIX METO/ax IT03HAHUSI BEIIeCTB M
XUMHYECKUX SIBJIEHUU;

/ST CHAeTNbIX YW CAabOBUIAINIMX O0yYarol[uxcs: yMeHHWe UCI0/Ib30BaTh
pesibeHO-TOUeUHYI0 cucTeMy obo3HaueHuit JI. Bpaiiis As 3aricyd XMMHUECKUX

dbopmy..
11 K/ITACC

[TpeaMeTHble pe3y/nbTaTbl OCBOeHMs Kypca «OOIjasi ¥ HeopraHWyeckas
XUMHUS» OTPa’KaroT:

chOpMUPOBAHHOCTh  TMpEeACTaBAeHUM: O XWMUUECKOW COCTaBJISIOLIen
eCTeCTBeHHO-HAayUHOM KapTUHbl MWpa, POMM XUMHUU B T[IO3HAHWU SIBJIEHUU
npupo/ibl, B (OPMUPOBAaHWM MBIIUIEHUSI U  KYJbTYPbl JIAYHOCTH, €€
GbyHKI[MOHATBbHOM TPaMOTHOCTH, He0OXOIUMOM [I7Is pellieHUs PaKTHYeCKUX 3a/jau
¥ 9KOJIOTUUYeCcKr 0O0CHOBAHHOTO OTHOIIEHUWSI K CBOEMY 3/[OPOBBIO M TIPUPOAHOMN
cpepe;

B/IaJleHhe  CUCTEeMOM  XMMHUeCKMX  3HaHWM, KOTOpasi  BKJ/IKOUaeT:
OCHOBOIIOJ/Iararolie TOHSATUSI (XUMUYeCKUi 3/1eMeHT, aToM, W30Tor, S-, p-, d-
3JIeKTPOHHbIE OpOWTaMM aTOMOB, HWOH, MOJEeKyJa, MOJb, MOJISIDHbIN 00BEM,
BaJIECHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTD, CTENleHb OKUC/IeHUsl, XUMUYeCcKasi CBSI3b
(KoBasieHTHasl, MOHHAs1, MeTa/l/TnuecKasi, BOJOPO/JHasi), KpUCTa/yInuecKasl peléTka,
TUMbl ~XUMWUYECKUX  peakl[id, pacTBOP, 3JIEKTPOJIUTHI, HE3JIeKTPOJIUTHI,
5/IeKTPOJINTUYECKass JAUCCOLMALMs, OKUC/IUTEeNb, BOCCTAHOBUTENIb, CKOPOCThb
XUMUYECKOW peakl[iy, XUMHUYeCKOe paBHOBECHE); TEOPUU W 3aKOHbI (Teopusi
3/IeKTPOJIMTUUECKON [TUCCOLMaluM, Tiepuoaudeckuid 3akoH [I. V. MenpeneeRa,
3aKOH COXPaHEeHHs MacChl BeleCTB, 3aKOH COXPaHEeHHWs W MpeBpallleHus1 SHeprumn
MpU XUMUYECKUX peakusix), 3aKOHOMEDHOCTH, CHMBOJIMUECKUH SI3bIK XUMUH,
MHPOBO33DEHUYECKUE 3HaHHWs, JieKalljieé B OCHOBe ITOHMMAaHUsSI MPUYMHHOCTU U
CHUCTeMHOCTU XMMMWUYECKHX $SIBJIEeHUM, (PaKTOJOTUUeCcKre CBeleHusi 0O CBOMCTBAX,
cocTaBe, TI0Jly4eHHUH U 6e301acHOM MCTIOh30BaHUM BaXKHEUIIINX HeOPraHUYeCKUX
BeIIeCTB B OBITY U MPaKTUUeCKOU JesiTe/IbHOCTU UesIoBeKa;



c(hOpMUPOBAHHOCTh YMEHUW BBISIBJISAITh XapaKTepHble TMPU3HAKWA TMOHSTUM,
yCTaHaB/IMBaThb MX B3aUMOCBSA3b, WCIIO/Ib30BaTh COOTBETCTBYIOLME TOHATHSA TPHU
OMNMCaHWU HeOpPraHWYeCKUX BelecTB U UX TpeBpall|eHul;

c(hOpMHPOBaHHOCTb YMEHUM UCMOJIb30BaTb XUMUUECKYH) CHUMBOJIUKY [I/ISI
coctaBieHuss (GOpPMy/a  Bell[eCTB U  YpaBHEHUM XWUMHUUECKUX  Ppeakiui,
cuctematnueckyro HomeHK1aTypy (IUPAC) u TprvBHa/ibHbIe Ha3BaHUS OT/I€/IbHBIX
HeOpraHW4eCcKWX BelllecTB (yrapHbld Tra3, YIVIEKHUC/IbIM ra3, aMMUaK, TralléHasi
13BeCTb, HeraliéHasi U3BeCTh, TUTbeBasi CoZia, MUPUT U IDyTHe);

c(hOpMUPOBAHHOCTh YMEHHUI OTpe/ie/isiTb BaJleHTHOCTb U CTeleHb OKUC/IeHUs
XUMHYECKUX 3JIEMEHTOB B COEJMHEHUSIX Pa3/IMUHOIO COCTaBa, BUJ XWMHUUYECKOM
CBs3U (KOBaj/ieHTHasl, MOHHasi, MeTa/l/TnuecKasi, BOJOPO/jHasi) B COeJUHEHUSIX, TUI
KPHCTa/UIMUeCKOM DEelIeTKM KOHKPETHOrO BelllecTBa (aTOMHasi, MOJIEKYJISIpHas,
VIOHHAas, MeTa/lJInyecKasi), XapakTep Cpeibl B BOJHBIX PaCTBOPAaX HeOPraHU4eCKHUX
CcoeIMHeHUH;

c(hopMHPOBaHHOCTb yMeHUU yCTaHaB/IMBaThb TIPUHA/JIEXKHOCTD
HeOpraHuyeCcKUx BeLeCTB II0 UX COCTaBy K OIpefe/HHOMY KJacCy/rpyIie
CcoeIMHEHWH (MPOCThIe BelecTBa — MeTas/lylbl U HeMeTasl/Ibl, OKCHU/Ibl, OCHOBaHUSI,
KMC/IOThI, aM(OoTepHble TUAPOKCHU/IbI, COH);

c(hOpMUPOBaHHOCTb YMEHUI PACKPbIBaTh CMBIC/ NTEPUOJAYECKOrO 3akoHa /1.
W. MeHzienieeBa U IeMOHCTPUPOBaTh €ro CHUCTEMATHU3UPYIOIIYI0, 00BSICHUTETbHYTO
Y TIPOTHOCTUUECKYIO0 (DYHKI[WY;

chOpMUPOBAaHHOCTb YMEHWM XapaKTepu30BaThb 3/€KTPOHHOE CTPOeHHe
aTOMOB XUMHWYECKHUX 3jieMeHTOB 1-4 mnepuosoB Ilepuoanueckor CUCTEMBI
xuMHuueckux 3snemeHToB [I. U. MeHpgeneeBa, WCMHOJb3ysl TOHSATHA «S-, p-, d-
5/IeKTPOHHBIE opburtamm», «3HepreTuyecKue YPOBHUY, OOBSICHSITB
3aKOHOMEPHOCTH M3MEHEHUs] CBOWCTB XMMHUUECKUX 3/IEMEHTOB M UX COeJVUHEeHUU
10 TieproZiaM U rpymmnam [lepuoanueckon CUCTeMbl XUMUUYeCKUX 371eMeHToB 1. U.
MeHpeneeBa;

chOpMHPOBAaHHOCTL ~YMEHHUM  XapaKTepu3oBaTh  (OIMMMCHIBATb)  OOIIHe
XUMHYECKHe CBOWCTBA HEOPraHWYeCKUX BeL[eCTB PAas3/MyHbIX  KJ1acCOB,
MOATBEPXKJaTh CYI[eCTBOBaHHWE TeHeTUUeCKOM CBSI3M MEX/y HeopraHuyeCKUMUu
BellleCTBaMU C MOMOIL[bI0 YPaBHEHUH COOTBETCTBYIOILIUX XUMUUYECKUX PeaKluy;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(ULMPOBaTh XUMHUUECKUe peakl[uu TI0
Pa3/IMUHbIM TIPU3HAKaM (YMC/Iy Y COCTaBy pearvdpyrolliX BeLeCTB, TEIVIOBOMY
3¢ deKkTy peakijuy, U3MEHEHHUIO0 CTeTleHel OKHMC/IeHUsI 37IeMeHTOB, 00paTUMOCTU
peakLyy, y4acTH0 KaTaau3aTopa);

chOpMUPOBAHHOCTL YMEHUW COCTaB/ISITh YpPaBHEHHUs DPeaklyid pa3IUuHbIX
THUIIOB, TIO/THbIE U COKpAIllEéHHbIe ypaBHEHHsI peakliiii MOHHOTO 0O0MeHa, yUuThIBast
yCJI0BUS, IPU KOTOPBIX 3TH PeakLUy UAYT 10 KOHLA;



c(OpMUPOBAHHOCTb YMEHMM MPOBOJUTH PpeakLUW, IOJATBepXKJarolue
KaueCTBEHHbI COCTaB pAa3/IMUHbIX HEOpPraHWYeCcKUX BelleCTB, paclio3HaBaTh
OTBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaX HEOPraHUYECKUX
BeILIeCTB;

c(OpMUPOBAHHOCTb yYMEHUW PpacKpblBaTb CYLIHOCTb  OKUC/IATEIbHO-
BOCCTaHOBUTE/IbHBIX PeakLvii MOoCpe/iCTBOM COCTaB/IeHUs 3JIEKTPOHHOro GasaHca
3TUX peakLyu;

c(OpMHUPOBAHHOCTb YMeHUN 0OBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUUeCKOM
peakiu OT pa3/NyHbIX (PAKTOPOB; XapakKTep CMeLeHUs] XUMHUYEeCKOr0 paBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zeuncTsus (npuHuun Jle HlaTense);

chOpMUPOBAaHHOCTb YMEHHIN XapaKTepu3oBaTb XWMUUECKHe TIPOLeCChl,
Jie)kalye B OCHOBE MPOMBILUIEHHOTO MOYYeHUs] CePHOM KUC/IOThl, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh Mpe/CTaB/ieHuil 00 00X HayuyHbIX TPUHLIMIAX U
5KO0JIOTMUeCKUX MpobieMax XMMUUeCKOro Mpor3BO/iCTBa;

c(OpMUPOBAHHOCTb YMEHUM TMPOBOJUTH BBIUMC/IEHUsS C HCI0J/b30BaHUEM
TIOHATHUST «MaccoBasi [10Jisl BellleCTBa B PacTBOpe», 00BEMHBIX OTHOILIEHUN Ta30B
MpY XUMHUYeCKUX peakLMsiX, MacChl BelllecTBa WM 00bEéMa ra3oB IO W3BECTHOMY
KOJINYeCTBY BellleCTBa, Macce Wid 00bEMY OJHOTrO M3 yuyaCTBYIOIIMX B peakLiu
BeLL[eCTB, TeIyioBoro 3¢¢ekrTa peakl[id Ha OCHOBE 3aKOHOB COXPAHEHWS MacChl
BeIL|eCTB, MpeBpalleHusi U COXpaHeHUsl SHepruuy;

c(OopMHUPOBAHHOCTb YMeHU COO/II0aTh TIpaBU/Ia MOIb30BAHUSI XUMUUECKOU
rocyon u jlabopaTopHbIM 000pyJOBaHHEM, a TakKXKe IpaBWiIa obparreHusi C
BelleCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TIO BBITIOJHEHUIO J1ab0paTOPHBIX
XUMHUUECKUX OIIbITOB;

c(OpMUPOBAHHOCTb YMEHUM I[JIAaHUPOBaTb M BBIMOJHATE XUMHUYECKUH
5KCIEepPUMEHT (pas/io’keHre TepoKCHa BOJOPOJa B MPUCYTCTBUM KaTaau3aTopa,
orpejereHUe Cpefbl pPacTBOPOB BeLIECTB C TOMOLIbI0 YHHBEPCAIbHOIO
VHWKATOpa, B/IWsSHHE pa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHYECKOW peakLvu,
peakLid MOHHOTO oOMeHa, KaueCTBeHHble peaklUu Ha cyJib(ar-, KapOoHaT- u
XJIOpY/-aHWOHBI, HA KaTUOH aMMOHMS, pellleHHe 5KCIIepUMeHTabHbIX 3aZau I10
TeMaM «MeTannbl» U «HemeTanibl») B COOTBETCTBUU C TIpaBWIAMM TEXHUKHU
Ge3omacHOCTH Tpy 0OpallleH!H C BelljeCTBaMy U J1abopaTopHbIM 000py/[0BaHKEM,
NIpe/ICTaB/ATh pe3y/IbTaTbl XUMHUECKOrO SKCIepuMeHTa B (opme 3amvcu
yPaBHEHUI COOTBETCTBYIOLMX peakLid M (pOPMy/IMpPOBaTh BBIBOJBI Ha OCHOBE
3TUX pe3y/bTaToB;

cOpMUPOBAaHHOCTb YMEHUI KPUTUUYECKH aHa/JW3UpPOBaThb XHWMHUUYECKYHO
vHpOpMaLMIO, TI0AyYyaeMyH U3 pa3HbIX HCTOUHMKOB (CpeicTBa MacCOBOM
KOMMYHUKaLMH, VIHTepHeT 1 Ipyrux);



chOopMHUPOBAaHHOCTb ~ yMeHUM  coOMoaTh  TMpaBua  9KOJIOTHYECKH
1je/lecoo0pa3HOro TIOBefieHHsI B OBITY U TPYAOBOM [JesiTeIbBHOCTU B  IeJisX
COXpaHEeHMUs1 CBOETrO 3/I0POBbSl U OKPY’Karollleld MPUPOJHOM CpeJibl, 0CO3HABaTh
OMaCHOCThb BO3/IeMCTBUS Ha KUBbIE OPraHU3MBbI OIpe/le/IEHHbIX BellleCTB, TOHUMast
cMmbIc/T Tokasaresnsi ITJIK, MOSCHATH Ha IIPUMEpPax CIOCOObI YMEHBIIEHUS WU
TpeJiOTBPAILeHUs] UX BPeJHOTO BO3EMCTBHS HA OPraHr3M YesIOBeKa;

J71s1 00yJaroIuxcsi ¢ OrpaHUYeHHBIMU BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHHe
NIPUMEHSATh 3HaHHS 00 OCHOBHBIX [OCTYIHBIX MeETO/aXx IT03HAHUSI BEIIeCTB M
XUMHYECKUX SIBJIEHUU;

[T CJIeTbIX U CJ1IabOBUAAIIMX 0O0yuaroluXcs: YMeHHe WCII0/Ib30BaTh
pesibe(pHO-TOUEUHYI0 CUCTeMy 00o3HaueHui JI. Bpaiiis /i 3amucyd XUMUYECKHUX

dhopmy.



TEMATUYECKOE IVNTAHUPOBAHUE
10 K/TACC

KoimnuyecTrBo yacoB JJIeKTPOHHBIE
HanMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/nn KoHTpo/1bHBI IIpakTHYeckue
NporpamMMsbI Bcero oOpa3oBaTe/bHBIE
e paboTbI paboTsI
pecypchbl
Pa3pen 1.TeopeTnueckue 0CHOBBI OPraHU4eCKOM XUMHUH
[IpesmeT oprannyeckou xumuu. Teopust
o https://myschool.edu.ru/
1.1 CTPOeHUsI OpraHrYeCKUX coeZiIuHeHun A. 3
M. bytneposa
Wtoro no paspeny 3
Pa3pen 2.YrneBopopoanl
2.1 [IpenenbHble yrieBOAOPOAbLI — alKaHbI 2
99 HenpepenbHble yrieBogopoObl: alKeHsbl, 6 1 https://myschool.edu.ru/
) aJTKa/JUeHbI, aJIKUHbI
https://myschool.edu.ru/
2.3 Apomatuyeckuie yrieBoJopo/bl 2
24 IIpupoHbIe UCTOUHUKH YTJIEBOAOPOAOB U 3 1 https://myschool.edu.ru/
' UX repepaboTKa
Wtoro no pa3zpeny 13
Paspen 3.Kucnopojcoaepxaiye opraHnuyeckye coeJUHeHUs!
https://myschool.edu.ru/
3.1 CriupThl. @eHon 3 : Y
39 Anbperuzbl. KapboHOBBIE KUC/TOTBI. 7 1 https://myschool.edu.ru/

Cno>xHble 3¢UphI
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https://myschool.edu.ru/

3.3 YrneBozpl 3
Wtoro no pa3zpeny 13
Pa3pen 4.A30TCoAepiKale opraHnyecKue coeJMHeHUs
https: hool.edu.
4.1 AmuHbI. AMUHOKUC/IOTBL. benku 3 bs://myschool.edu.ru/
Wtoro mno pa3zeny 3
Pa3pgen 5.BbicOKOMO/1IeKy/IIDHBIE COeJUHEeHUS
https://myschool.edu.ru/
5.1 ITnactmaccel. Kayuyku. BosiokHa 2
Wtoro no paspeny 2
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 K/TACC

KosmuecTBO yacoB J/IeKTPOHHbIE
HanmMeHoBaHMe pa3/je/ioB U TeM (udpposBbie)
Ne n/m KontposbHbie | [IpakTuueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
paboThI paboTbI
pecypchl
Pa3pen 1.TeopeTnueckre 0CHOBBI XMMHUH
CtpoeHue aToMoB. [TeproiuecKuii 3aKOH
https://myschool.edu.ru/
1.1 u [lepuoanueckas cuctema XMMUYeCKUX 3
sneMmeHToB [I. 1. MenzeneeBa
1.2 Crpoenue BelriectBa. MHoroobpasue 4 https://myschool.edu.ru/
' BeLLeCTB
1.3 XUMHYEeCKUe peakiuu 6 1 1 https://myschool.edu.ru/
Wtoro no pa3zpeny 13
Pa3pen 2.Heoprannueckass XuMus
2.1 MeTtasibl 1 https://myschool.edu.ru/
2.2 Hewmertasnsl 1 1 https://myschool.edu.ru/
23 CBs13b HeOpraHM4eCK1UX U OpraHuyeCcKux 9 https://myschool.edu.ru/
) BeLLeCTB
Wroro nio pasgeny 17
Pazgen 3.XyMuoa U )XKH3Hb
https://myschool.edu.ru/
3.1 XWMHUS U )KU3Hb 4
Wroro nio pasgeny 4



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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OBLIEE KO/IMYECTBO YACOB II0 ITPOI'PAMME

34




ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBbIE
Ne Aara nudpoBbie
i Tema ypoka Beero KoHTpo/1bHBI IIpakTnueckue | H3y4eHH 06pasoBaTe/bHbIE
e padboTbI padoThI A pecypco!
1 [TpesgMeT opraHMYecKOU XUMUH, eé 1 https://myschool.edu.ru/
BO3HUKHOBEHHe, pa3BUTHe U 3HaUeHUe
Teopusi cTpoeHrs OpraHuYeCKux https://myschool.edu.ru/
2 coesuHenuu A. M. Bytneposa, eé 1
OCHOBHBI€ I10JI0KeHUsI
[TpencraBneHue 0 KinaccuduKaluu https://myschool.edu.ru/
3 opraHnueckux sellects. HomeHkiaTypa 1
(cucremaTnyeckas) 1 TpUBHUa/IbHbIE
Ha3BaHUs OPraHU4eCKUX BelecTB
4 AnKaHbI: COCTaB U CTPOEHNe, 1 https://myschool.edu.ru/
TOMOJIOTUYECKUH DSy
5 MeTaH ¥ 3TaH — TpocTelIme 1 https://myschool.edu.ru/
Tipe/iCTaBUTe/ U aJIKaHOB
o https://myschool.edu.ru/
6 AJIKeHbI: COCTaB U CTPOeHUe, CBOHCTBA 1
7 OTW/IEH U NPOIUJIeH — MPOCTenIme 1 https://myschool.edu.ru/
Trpe/iCTaBUTe/ U a/IKeHOB
[MpakTueckasi pabota Ne 1.
8 «ITonyueHve s3TU/IeHa U U3yUYeHHe ero 1 1
CBOMCTB»
9 Asnkaguensl. byraauen-1,3 u 1 https://myschool.edu.ru/
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metunbytagauen-1,3. [TomyueHue
CUHTeTUYeCKOr'0 KayuyKa U pe3rHbI

10

ANKUHBI: cOCTaB ¥ 0COOEHHOCTH
CTPO€eHUs], TOMOJIOTUYeCKUH Psif,.
AlleTueH — NpoCTeNInn
TNpeJCTaBUTe/b alTKUHOB

https://myschool.edu.ru/

11

Brruvcnenus o YPAaBHEHHIO
XUMHUUECKOU peakuun

https://myschool.edu.ru/

12

Apenbl: 6eH307 U TO/Tyos1. TOKCUYHOCTB
apeHoB

https://myschool.edu.ru/

13

['eHeTHuecKasi CBS3b yI/1€BOJ0PO/IOB,
MpUHAZJIEXXaMX K pa3/IMUHbIM Kaccam

https://myschool.edu.ru/

14

[TpypozHble HCTOYHUKU
yT7IeBOAOPO/IOB: TIPUPO/IHEIN Ta3 U
TonyTHbIe He(PTsHbBIE ra3bl, HehThb U
TIPOAYKTHI €€ repepaboTKu

https://myschool.edu.ru/

15

[TpupoHbIE UICTOUHUKU
yTJIEBO/IOPOZIOB: TIPUPOAHBIN ra3 u
MONyTHbIe He(TsIHbIe ra3bl, He(Th U
TIPOAYKTHI e€ repepaboTKu

https://myschool.edu.ru/

16

KoHTposbHas paboTa o pasgeny
«YT1eBoopOobI»

17

[TpenenbHBIE OZJHOATOMHBIE CITUPTHI:
MeTaHOJI ¥ 3TaHoJI. BoiopoHast CBsi3b

https://myschool.edu.ru/

18

MHoroaTomHsle CIIUPTHI:
STWIEHIJIUKOJIb U IJIMLepUH

https://myschool.edu.ru/

19

@DeHOJI: CTpOeHUEe MOJIeKY/Ibl,
¢u3nyecKre U XUMHUECKHe CBOICTBA,

https://myschool.edu.ru/
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rpUMeHeHue

20

Anbgeruabl: hopmanbaeruj u
aletasiberus. ALeToH

https://myschool.edu.

ru/

21

OJHOOCHOBHBIE TIpe/ie/IbHbIe
KapOOHOBBIe KHUCJ/IOTBI: MypaBbUHAsS U
YKCyCHast

https://myschool.edu.

ru/

22

[MTpakTueckasi pabota Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHUCJIOTbI»

23

CreapuHOBasi ¥ 0JIEMHOBAst KUC/IOTHI,
Kak Mpe/ICTaBUTe A BBICIINX
KapOOHOBBIX KUCJIOT

https://myschool.edu.

ru/

24

Mb11a Kak COJIM BBICIINAX KHPGOHOBBIX
KHCJIOT, UX MOmoLjee I,ZLEI‘;ICTBI/IE

https://myschool.edu.

ru/

25

CnoxkHble 3¢UpbI KaK MPOX3BOJHbIE
KapOOHOBBIX KMCIOT. ['Maponm3
CJI0KHBIX 3(pUpOB

https://myschool.edu.

ru/

26

JKupbl: rApO/N3, IPUMEHEeHHe,
Ouosornyeckasi poJib KMUPOB

https://myschool.edu.

ru/

27

YrneBogpl: cocTas, KacCU(pUKaLIUS.
BaxHelilve npeZicTaBUTeN: TIFOKO3a,
¢bpykTo3a, caxaposa

https://myschool.edu.

ru/

28

Kpaxmarn u Lie/iton03a Kak pUpo/Hble
M0JIMMepbl

https://myschool.edu.

ru/

29

KonTtponbHast pabora 1o pasgeny
«Kucnopozcozepskaiiye opraHuuecKue
COeZIMHeHUSI»

30

AMWVHBI: MeTHU/IaMUH U aHWINH

https://myschool.edu.

ru/
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AMHHOKUCIOTBI KaK aM(OTepHbIe

https://myschool.edu.ru/

31 OpraHuyecKre CoeIMHeHMs], UX 1
Ouosiornueckoe 3HaueHue. [lenTuabl

39 Benku kak npupoHbie 1 https://myschool.edu.ru/
BbICOKOMOJIEKYJISIDHbIE COeJUHEHNS

33 OCHOBHBIe TTOHATHA XUMUU 1 https://myschool.edu.ru/
BbICOKOMOJIEKYJISIDHBIX COeJMHEeHUH
OCHOBHBIE MeTO/Ibl CUHTE3a https://myschool.edu.ru/

34 BBICOKOMOJIEKYJISIDHBIX COe/IMHEeHUM. 1
[TacTmaccel, KayuyyKu, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacos

KoHTpo/sibHbI

Bcero
e padoThI

IIpakTHyeckue
padoThI

Hara
U3ydeHus

J/IeKTPOHHBbIE

nudpoBbie
oOpa3oBare/IbHbIE

pecypchbl

XUMHUUECKUH 371eMeHT. ATOM.
OneKTpoHHasi KOHPUTypalysi aTOMOB

https://myschool.edu.ru/

[Teproanrueckuii 3aK0H U
[Tepuoaunueckas cucTeMa XUMHAYECKUX
anemeHToB [I. 1. MeHnpeneeBa, ux
CBsI3b C COBPEMEHHOW Teopuei
CTPOEeHUsI aTOMOB

https://myschool.edu.ru/

3aKOHOMEpPHOCTU U3MeHeHHUsI CBONCTB
XUMUUECKUX 3JIEMEHTOB U UX
COoeIMHEeHU MO TPyIiNaM U NepruoiaM.
3HaueHUe MMepuoJuYecKoro 3aKoHa 1
CUCTeMbl XUMUYEeCKUX 3j1ieMeHToB [I.1.
MeHpienieeBa B pa3BUTUM HayKH

https://myschool.edu.ru/

CTtpoenue BelllecTBa. XUMHUUeCKast
CBsI3b, €€ BU/Ibl; MEXaHU3MbI
oOpa3oBaHMsI KOBaJIeHTHOM CBSI3H.
Bopopopnas cBsi3b

https://myschool.edu.ru/

BasieHTHOCTB.
OJIEKTPOOTPHULIATE/IbHOCTh. CTerneHb
oKuc/eHus. BeljectBa MONEKy/ISIpHOTO
Y1 HEMOJIEKYJIIPHOTO CTPOeHUs

https://myschool.edu.ru/

ITonsiTHe o AUCIIEPCHBIX CUCTEMdAX.

https://myschool.edu.ru/
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HcTuHHBIE U KOJUJIOMAHBIE PACTBODBLI.
MaccoBast A0J1d BellleCTBa B paCTBOpe

Knaccudukaiust 1 HOMeHKIaTypa
HeopraHn4yecKnx COoeJrHeHHUMH.
[eHeTHUeCKasi CBS3b HEOPTaHUUECKUX
BeL[eCTB, Pa3/IMUHbBIX K/1aCCOB

https://myschool.edu.ru/

Knaccudukaiys XuMUUeCcKUx peakiyi
B HEOPTaHUUYECKOUW U OpraHuuecKoi
XUMHH. 3aKOH COXpaHeHUs] MacChl
BeIIeCTB; 3aKOH COXPaHeHUS U
TipeBpallleHHs] SHePTryu Npy
XUMHUECKUX PeaKLUsxX

https://myschool.edu.ru/

CkopocTb peakiu. O6paTUMbIe
peakii. X¥MHUYeCKOe paBHOBECHE

https://myschool.edu.ru/

10

[MTpakTrueckast pabota Ne 1. «BrusiHue
Pa3MMUHbIX (AaKTOPOB Ha CKOPOCTH
XUMHUUYECKOU peakLiun»

11

OneKTpoauTHYecKas JUCCOLMaLusl.
[ToHsiTHe 0 BOAOPO/HOM I0Ka3aresie
(pH) pactBopa. Peakijuu HOHHOTO
obmeHa. ['niponM3 opraHUYecKux u
HeopraHUuecKuXx BelllecTB

https://myschool.edu.ru/

12

OKHCUTETFHO-BOCCTAaHOBUTETbHBIE
peakiu. [ToHstue 06 snekrposnse
pacriaBoB ¥ pacCTBOPOB COJIeit

https://myschool.edu.ru/

13

KonTtponbHast paboTa 1o paszeny
«TeopeTnueckrie OCHOBBI XUMUI»

14

METaJ'IJ'II:I, HX I10JI0O’KeHHe B

https://myschool.edu.ru/
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[Tepuoanueckoii cucteMe XUMUUECKHUX
aniemenToB . 1. MeHzeneeBa u
0C0OEHHOCTH CTPOEHHsT aTOMOB.
OO01ue dusMyeckre CBOMCTBA
MeTa/lJIoB

15

CriiaBbl MeTaslIoB.
ONeKTPOXUMUUECKHH DS HalpsKeHUI
MeTaJ/IoB

https://myschool.edu.

ru/

16

XyMUUeCKUe CBOMCTBA BayKHENIIINX
MeTa/IOB (HaTpUM, Kaauu, KanbLu,
MarHui, aJllOMUHUN) U UX COeMHEeHUM

https://myschool.edu.

ru/

17

XyMUUeCKUe CBOMCTBa XpoOMa, MeJIU U
WX COeJJUHeHUH

https://myschool.edu.

ru/

18

XuMuyeckue CBOMCTBA IIUHKA, »Kere3a
Y X COeJVHeHUH

https://myschool.edu.

ru/

19

[TpakTrueckast pabota Ne 2. "Pemienue
9KCIIepPUMeHTa/IbHbIX 33/lad 110 TeMe
«MeTtab»"

20

Hewmertasnbl, MX MO0KeHNE B
[Teproanueckoi cucTeMe XUMUUECKHUX
aneMmenToB 1. I. MeHzieneeBa u
0Cc00eHHOCTH CTPOeHHsT aTOMOB

https://myschool.edu.

ru/

21

du3nyeckre CBOICTBa HEMETAJI/IOB.
Annotporusi HeMeTaslIoB (Ha TIpuMepe
KUCJI0pO/ia, cepsbl, hocdopa u
yrjaeposa)

https://myschool.edu.

ru/

22

XUMHUUeCKre CBOMCTBA rajioreHoB,
cepbl U UX COeUHeHUN

https://myschool.edu.

ru/
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23

XyMHUUecKue CBOMCTBA a30Ta, hocodpa
1 UX COeMHEeHMI

https://myschool.edu.

ru/

24

XUMHJecKre CBOWCTBA yIJiepo/a,
KPeMHHUS U UX COe[uHeHU

https://myschool.edu.

ru/

25

[IprMeHeHVe Ba)KHEUILIMX HEMeTaslJIOB
Y X COeJVUHeHUH

https://myschool.edu.

ru/

26

O0o00611eHre ¥ CCTeMaTH3al[ys 3HaHUH
o TeMe «HemeTasutbl». Beruncienvs
T10 YPaBHEHUSIM XUMHUECKUX PeaKI[|i
Y TEPMOXUMHUYECKHE PACUEThI

https://myschool.edu.

ru/

27

[MTpakTrueckast pabota Ne 3. «Pererue
9KCIIepUMeHTa/TbHBIX 3a/iay 10 TeMe
"Hemetasbr"»

28

KonHTponbHas paboTa 1o Temam
«Meta/ibl» U «HemeTasab»

https://myschool.edu.

ru/

29

HeOpFaHI/IquKI/Ie W OpraHnydecKure
KHCJ/IOTHI. HeopraHI/IquKHe n
OpraHrn4yeCckrvie OCHOBaHUA

https://myschool.edu.

ru/

30

AwmcoTepHble HeopraHuyeckue u
OpraHhYyecKue CoeJJUHEeHUs.
['eHeTHyeckas CBSI3b HEOPraHUUECKHUX
Y OpraHUuYecKuX BelllecTB

https://myschool.edu.

ru/

31

Posb xumun B o6ecrieueHUN
5K0JIOTUUeCKOW, IHepreTUueckou 1
NULLeBOoi 6e30MacHOCTH, Pa3BUTHUH
MeULIMHbI

https://myschool.edu.

ru/

32

[TpeacraBnenust 06 0OIIMX HAYYHBIX
TIPUHLUIAX TPOMBILIIEHHOTO

https://myschool.edu.

ru/
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T0JIyuyeHus] Ba)KHEMILMX BelleCTB

UesioBeK B MUpe BeLeCTB U

https://myschool.edu.ru/

33 1
MaTepuasoB.

34 XUMUS U 37,0pOBBE YesloBeKa 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://myschool.edu.ru/

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

» Xumus, 10 knacc/ T'abpuensia O.C., OctpoymoB U.T'., Cnagkos C.A.,
AxioHepHoe o01ectBo «M3maTenbcTtBo «IIpocBeljeHues

Xumus, 11 knacc/ I'abpuensia O.C., O6111ecTBO € OrpaHUYeHHOU
0TBeTCTBeHHOCTbIO «IPODA» ; AKLMOHepHOe 0011jecTBO «/3/1aTe/IbCTBO
«IIpocserenue»

METOAJNYECKHUE MATEPUAJIBI IVJIS1 YUUTEJIA

1. Jleekun A.H., KysnernjoBa H.E. 3amaunuk no xumuu: 11 kmacc: g
yuamuxcst obmeobpa3oBarenibHbIX yupexkaeHuil/ M.: Bentana — I'pad,
20009.

2. Papenkuit A.M., ["opuikoBa B.IL, KpyrnukoBa JL.
I1. JupakTuuekuii Matepuan no xumuu Ajs 10-11 knaccoB: mocobue fis
yuutessi. —M.: IIpocseltenue, 2009.

3. TabpuensH O.C., OctpoymoB N.I". «Xumust. MeTtoguueckoe rocooue. 11k

M.:Ipoda, 2011

O ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
NHTEPHET

MogaynbHasi cuctema Prol.og (cucteMa LU(POBBIX JaTUYMKOB /i1 BHITIOTHEHUST
71abopaTOPHBIX U MPaKTHUeCKUX pabor).

WuTepHeT pecypchbl: http://school-collection.edu.ru/ - EavHas KosiieKuys
111 POBLIX 06pa30BaTebHBIX PECYPCOB

http://him.1september.ru/ - 3neKTpoHHas Bepcusi ra3eThbl " XuUMUs'" MPUIOKeHHEe K

"1 ceHTsIOps"

http://pedsovet.org/ - [TencoBer.

http://www.uroki.net/ - UROKI.NET.

http://festival.1september.ru/subjects/4/ - ®ecTrBasb NeJaroruueckux uiaen
"OTKpBITHIM YPOK'. Pa3paboTKu YPOKOB 10 XUMUHU



http://festival.1september.ru/subjects/4/%20
http://www.uroki.net/%20-%20UROKI.NET
http://pedsovet.org/%20
http://him.1september.ru/%20
http://school-collection.edu.ru/%20

http://som.fsio.ru/subject.asp?id=10000755 pa3melrjatoTcsi MeTOANUECKHe
pa3paboTKu YPOKOB, TabopaTopHbIe paboThl, TECTHI M KOHTPOJ/IbHBIE PAOOTHI,
OJIUMITHA/IbI, BU/I€OOTIBITHI, XUMUUeCKHe 3a/laul, UHTePHeT-yueOHUKY T10 XUMUH .

http://www.alhimik.ru/ - AJIXUMUK. BkatouaeT MeToiuueckre peKoMeHAalun
JUISL yUUTeIed XUMUH, CITPABOUHUKH, Ororpaduy BeIMKHUX XUMHUKOB, pa3/lebl
"Becenast xumud", "XuUMHS Ha KaKJbIM J€eHb" U MHOTO JPYTOM UHTEPECHOU U
1oJie3HOU UH(OpMaLUn

http://hemi.wallst.ru/ - D/1eKTPOHHBIM YUeOHHK 10 XUMUU [I7Is1 CPeHel IITKOJIbI,

HpHFO,E[HbIﬁ AJI UCITIOJIb30BAHHSA KdK B O6bILIHbIX, TdK W B CI1elqua/IM3MPOBAHHBIX
KJ/1aCCaX, a TaKXKe OJIs IIOBTOPEHKA MdTepHaJld B BBIITYCKHOM KJ/ldaCCe 1 OJ14
INIOArOTOBKH K 3K3dM€HdM

http://www.chemistry.ssu.samara.ru/- OpraHuueckast XuMUsl - yUeOHHUK [I7Ist
CcpeJiHel LIKOJIbI

http://www.edu.yar.ru/russian/cources/chem/ - 3ajlauu /st 0IMMIIKaz, 10 XUMUH,
onucaHHe UHTePeCHbIX XMMHUUeCKHX OIbITOB, C/IOBaph XMMHUUECKUX TEPMUHOB,
CBeJleHUs U3 re0XUMHH (TTIPOUCXOKJeHHe U XUMUUeCKHI COCTaB HEKOTOPbIX
MUHEPAJIOB)

https://resh.edu.ru/subject/29

https://myschool.edu.ru/
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