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INOSACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1O XWUMHM Ha YypOBHe cpeaHero obiero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dDezpepanbHOro 3akKoHa OT 29.12.2012 Ne 273-®3 «006
obpazoBanuu B Poccuiickoii @ezepariui», TpeboBaHUl K pe3yibTaTaM OCBOEHMS
denepanbHOM 00pa3oBaTe/IbHOM TMpOrpaMMbl CpefHero o0ijero oOpa3oBaHUs
(®OIT COO), mnpeacraBneHHbix B desepaJbHOM  TOCYJapCTBEHHOM
obpa3oBarenbHOM cTaHZapre COO, c¢ yuérom KoHienimu mpernojaBaHus
yueOHOrO TipeiMeTa «XHUMUsi» B 00pa3oBaTe/lbHBIX OpraHu3saiusx Poccuiickoi
denepalyy, peanu3ylIIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOTpaMMbl, U
OCHOBHBIX TIONOKeHUW «CTpaTerud pa3BUTUS BOCIWTaHUA B Poccuiickou
®egepaumu Ha nepuof a0 2025 roga» (Pacnopsbkenuve IlpaBuTenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBYy 1OAX0/I0B K pa3paboTKe IMporpaMMbl 10 XUMHH, K OIpeje/eHHI0

o011ieit crpaTeruy 00yueHusl, BOCIIMTAHUS W PA3BUTHS 00YUarOI[UXCS CpeACTBaMU
yuebHoro npeameta «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YpOBHe COCTaBUJIU
KoHLernTyanbHble monoxeHuss ®I'OC COO o B3aumooOycC/IOB/IEHHOCTH Liefiel,
coJiep)KaHus, pe3ynbTaToB oOyueHHsT W TpeOOBaHW K YPOBHIO TTOATOTOBKH
BBIITy CKHHKOB.

XrMHueckoe oOpa3oBaHue, roJjiyyaemoe BBIMTY CKHUKaMH
o61ieobpa3oBaTe/ibHOM  OpraHM3allvd, SIB/ISeTCS HeoThbeM/IeMOM UacThi0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalloM peajun3alud  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/HOUEBbIX IIeHHOCTeM, MPUCYIIUX
L|eJIOCTHOM CHUCTeMe XUMHUecKoro o6pa3oBaHus. OTU 1[eHHOCTHM KacaroTcs
TO3HaHUS 3aKOHOB TIPUPO/ibl, (HOPMUPOBaHUS MUPOBO33PeHUs U 0011[el Ky/IbTYpbl
Yye/iOBeKa, a TakKKe JKOJOrHUYeCcKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3[JOPOBBI0O U TIPUPOJHOUW cpeZie. Peanu3yeTcsi xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiilero oOpa3oBaHusl CpeJCTBaMU yueOHOro
npeaMera «XHMHUs», COJepKaHWe U IIOCTPOeHHWe KOTOPOro OIpejesieHbl B
rporpaMme MO0 XMMHUU C YYETOM CIelU(PUKA HayKd XUMHUH, €€ 3HaueHus B
MO3HAHUM TIPUPOZBI M B MaTepualbHON >KU3HU 00IlecTBa, a TakKXe C yUETOM
o0ImMx 1e/ell W TIPUHLIUIIOB, XapaKTepU3YIOLIUX COBPEMEHHOe COCTOsTHUE
cucteMbl cpefiHero obirero obpa3oBanusi B Poccuiickoit depepariuu.

XuMUSI KaK 2JIEMEHT CUCTeMbI eCTeCTBEeHHBIX HayK WrpaeT 0Co0yl0 pojib B
COBpeMeHHOW I[MBU/IM3ALM, B CO3ZIJaHMM HOBOM 0a3bl MaTephanbHOW KY/bTYPHI.
OHa BHOCHUT CBOM BKJIaJ, B (pOpMHUpOBaHMeE pallMOHATbHOTO HAYYHOIO MbILUIEHMS,
B CO3/laHHE 1[eJIOCTHOTO TIpeZCTaB/ieHusi 00 OKpYsKarollleM MHpe Kak O eJIUHCTBe
TIpUPO/IbI U YesioBeKa, KOTopoe (opMHpyeTCs B XMMUU Ha OCHOBE TMOHHUMAaHUS
Bell[eCTBEHHOI0 COCTaBa OKPY)KAlOL[ero MHpa, OCO3HAHHWsI B3aUMOCBSI3U MEXIY
CTPOeHUEeM BelleCTB, UX CBOMCTBAMU Y BO3MOKHBIMU 00/1aCTSIMU TIPYMEeHeHUsI.

TecHO B3aMMOJEMCTBYS C APYTMMH eCTeCTBeHHbIMU HayKaMH, XWMUS CTasa
HEOTHeMJ/IEMOM YaCcTbI0 MUPOBOU KYJIbTYPhI, HEOOXOUMBIM YCIOBUEM YCTIEIIHOTO



TPyAQ W >KU3HU KaKJoro useHa obijectBa. CoBpeMeHHass XWMHsS KaK Hayka
co3ujare/ibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HarpaB/ieHa Ha pelleHue
rio0anbHBIX MpobeM yCTOWUMBOTO pa3BUTHSL 4Ue/ioBeUeCTBAa — ChIPbEBOM,
SHEPreTUUeCKOU, TUIL[eBOM, IKOJIOTMUeCKOUM 6e30MacHOCTH U OXPaHbI 3/[0POBbSI.

B cootBercTBUM C O0OWMMHU 1[e/IIMM M TIPUHLUTIAMH CpeJHero oOIero
obpa3oBaHus copepykaHue npeamMeta «Xumusi» (10—11 Knaccel, 6a30BbIA yPOBEHb
M3y4eHHsi) OPUeHTUPOBAHO MPeUMYILeCTBEHHO Ha 0OILeKy/JIbTYPHYIO MOATOTOBKY
oOyuaromyxcs, HeoOXOJUMYI0 UM [ BbIpaOOTKM  MHPOBO33PEeHUYECKUX
OPUEHTUDPOB, VCIIEIIHOIO0 BK/IKYEHUSI B JKA3Hb COLMYMa, [POJOJDKEHHUS
o0pa30BaHUs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEIOCPeCTBEHHO C XUMHeH.

CocTaBasitollldMU  TIpeAiMeTa  «XUMUs»  SBJISIOTCS  0a30Bble KypChl —
«Oprannueckasi xumusi» U «OOljas ¥ HeopraHWueckasi XHMUs», OCHOBHBIM
KOMIIOHEHTOM COZiepKaHUsI KOTOPBIX SIBJISTFOTCS OCHOBBI 6a30BO# HayKu: CHCTeMa
3HAaHWM 10 HeOPTraHWYEeCKON XWMHH (C BK/IFOUEHHEM 3HaHWM U3 00Iell XUMUK) U
OpraHMYeckor XxvMuud. PopMHUpOBaHWe JAHHOW CHUCTEeMbl 3HAaHWW TPU U3y4YeHUH
npeaMera obecrieurBaeT BO3MOXKHOCTb PacCMOTPEHMsS] BCero MHOroo0Opasus
BeIIeCTB Ha OCHOBe OOIIMX TIOHSTUM, 3aKOHOB Y TeOPH XUMUMU.

CTpykTypa copepkaHusi KypcoB — «OpraHudeckasi xumus» u «OOijast u
HeopraHuyeckass XMMUsi» C(OpPMHpOBaHa B MpOrpaMMe [0 XUMHH Ha OCHOBe
CUCTeMHOTO TIOAX0/a K Wu3ydeHHIO YyueOHOro MaTepuasia ¥ 00ycsoB/ieHa
HUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWM Ha  OMpeJe/éHHBIX
TeOPeTUYEeCKUX YPOBHAX. Tak, B KypCe OpraHM4yeCcKOM XHMMWUM BellecTBa
pacCcMaTpUBAIOTCS Ha YPOBHE K/IAaCCUUECKOW TEeOPUM CTPOEHMS] OpraHu4ecKux
COeJMHEeHWW, a Takke Ha YPOBHE CTepeOXWMHUECKMX W  3JeKTPOHHBIX
Tpe/iCTaB/ieHniA O cTpoeHuu BelrlecTB. CBefleHusi 00 H3ydyaeMbIX B Kypce
BellleCcTBaX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYeCKH
aKTHMBHBIX COeIUHEeHWW. B Kypce oOpraHMYeckol XWMHM IIOJIyYalOT pa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIlero oOpa3oBaHusl IepBOHAYa/IbHbIE
TIpe/ICTaB/IeHUs] 0 XUMUYECKOM CBsI3U, KIaCCU(PUKALIMOHHBIX MPH3HAKax BeIeCTB,
3aBMCHMOCTU CBOMCTB BeILleCTB OT UX CTPOEHHs, 0 XUMUYECKOU peakKLvu.

[Tox HOBBIM yIrJjiOM 3peHHsi B TipeiMeTe «XHUMUs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs W3y4YeHHbIW Ha YPOBHE OCHOBHOTO oO0iiero o6pa3oBaHus
TeOpeTUYeCKUid Marepuan U (AKTO/JIOTUUECKUe CBeleHUsT O BellecTBax W
XUMHUUeCKON peakijuu. Tak, B UaCTHOCTH, B Kypce «OO0lljasi U HeopraHuyeckas
XUMUSI» 00yYaroIMMCsl TIpe/IoCTaB/sieTCsl BO3MOXKHOCTb OCO3HaTh 3HaueHue
MepUo/IUUeCKOT0 3aKOHA C OOIeTeOpeTUYeCKUX U MEeTOZOIOTMUeCKUX TO3ULIWH,
riybke TIOHSATH WCTOpHYECKOe U3MeHeHHWe (YHKIMA 3TOro 3akoHa — OT
obo01maroreit 10 0ObSACHSIOMIEH 1 TTPOrHO3UPYIOIIEH.



EfuHas cucreMa 3HaHMM O Ba)KHEMINIMX BellleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBax W TMPUMEHEHHH, a TaKXKe O XUMUYEeCKUX DeaklysiX, UX CYILIHOCTH U
3aKOHOMEPHOCTSIX TIpOTeKaHusi ponoJyHsetcs B Kypcax 10 u 11 kmaccoB
3/7IeMeHTaMU  COJieP>KaHUsl, WMEHIIUMH KYJIbTYDPOJIOTMYECKUA U TMPUKIaSHOU
XapakTep. OTU 3HaHUS CIOCOOCTBYIOT TIOHMMaHHWIO B3aWMOCBSI3U XUMHUU C
JPYTMMH HayKaMW, pacKpbIBalOT €€ po/ib B [O3HAaBaTe/bHOW U MPAKTUYECKOU
JesiTe/IbHOCTU  YesloBeKa, CIOCOOCTBYIOT BOCIMTAHWIO YyBa)KeHUsI K TIPOLieCCy
TBOpYECTBa B 00/IaCTH TEOPUM M TIPAKTHUECKUX TPUIOKEHWH XUMHH, TIOMOTalOT
BBIMTYCKHUKY OpPHUEHTHUPOBATbCS B OOIECTBEHHO U JIMYHOCTHO 3HAUHMMBIX
npobsieMax, CBSI3aHHBIX C XUMHeM, KPUTHUYEeCKU OCMBICIMBaTh WUH(POPMALUI0 U
NpUMEHSITh €€ [yl TOMNOJIHEHWs 3HaHWM, pelleHus] WHTe/IeKTyaJbHbIX |
SKCIIepUMeHTa/IbHBIX UCC/Ie/[oBaTebCKUX 3aiau. B 1jeiomM cozepskaHue yueOGHOTO
npeiMera «XUMHUsS»  J[JAHHOTO  YPOBHS  U3yueHUs] OPUEHTUPOBAHO Ha
dbopmMrpoBaHre y 00ydYaroIMXCcsi MUPOBO33peHUECKON OCHOBBI [jisi TIOHUMAaHMUS
dbunocodpckux e, Takux KakK: MaTepuajbHOe eJWHCTBO HEOPraHUueckKoro U
OpraHuueckoro Mupa, 00yC/OB/IEHHOCTb CBOWCTB BeI|eCTB WX COCTaBOM W
CTpOeHreM, T103HAaBaeMOCTb TIPUPOJHBIX $IBJIEHUWA TIyTéM SKCIlepUMeHTa W
pellieHHss TIPOTMBOPEYUM MeXAY HOBbIMA (akKTaMhd U  TeOopeTUYeCKUMHU
TMIpe/ITIOChIIKaMK, OCO3HaHKe POJId XMMUM B PellleHUH SKOJI0ruuecKux rpobsem, a
TaKke TIpobieM cOepekeHUsi SHEPreTHUeCKUX PeCypCOB, ChIPhs, CO3/IaHKMSI HOBBIX
TeXHOJIOTUM ¥ MaTepHasioB.

B nmsaHe pelieHus 3aZiau  BOCIWTaHWs, pPa3BUTUS M COLMAIM3ALIUU
o0OyyJaroIuxcss TPUHSTbIe TPOTpaMMOI TI0 XUMHHU TIOAXOZbl K OIpeje/eHuI0
coZlep)kaHUsi U TIOCTPOEHUsl TIpefMeTa IIpeJyCMaTpUBaKwT (OPMHPOBaHUE
YHUBepCalbHbIX yUeOHBIX [elCTBUM, WMelIUx 0a30Boe 3HaueHue /s
pa3UUHBIX BUJOB [leATeIbHOCTH: pellleHus1 Tpo0sieM, TIIOMCKa, aHaiM3a WU
06paboTku uHbOpMaIK, He00X0JUMBIX /1/1s1 TIPUOOpeTeHNs OIbITa MPaKTHUUeCKOU
Y HCCJIe[I0BaTe/IbCKOU JIesiTeIbHOCTH, 3aHMMalolleld Ba)KHOe MeCTO B IMO3HaHWH
XUMUHU.

B mnpakTvke mperofiaBaHys XMMUM KaKk Ha ypOBHE OCHOBHOTO OOII[ero
obOpa3oBaHusl, TaK U Ha YPOBHe cpejiHero o01riero obpa3oBaHusi, NpU OTpe/ie/IeHUN
coZlep)KaTe/IbHOM XapaKTepUCTHMKMU Liejled U3ydyeHWs IpegMeTa HarpaB/eHWeM
NepBOCTENeHHONW 3HAUMMOCTH TPAJULIMOHHO MNpPU3HAETCsT (OPMUpPOBaHHWE OCHOB
XUMHUUeCKON HayKd Kak 00/1acTh COBPEMEHHOT0 eCTeCTBO3HAaHUS, TPAKTUUeCKOn
J1eITe/IbHOCTA YesioBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MUPOBOM Ky/bTypbl. C
MEeTO/IMUeCKOW TOUYKM 3DEeHMs] TaKOM MOJX0J K ONpefe/eHUI0 Liesiel U3ydeHus
Tipe/iMeTa sSIB/ISIETCS BIIOJIHE ONPaBAAHHbBIM.

CoryiacHO J@HHOW TOYKe 3peHUs TJIaBHbIMU LieJIIMA U3y4deHUs mpegMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 K/1.) SIBASIIOTCS:



e (opMupoBaHMe CHUCTEMbl XHMMUUECKHX 3HAHUM KaK BaKHeuIein
COCTaBJISIFOILIEM eCTeCTBEHHO-HayYHOM KapTHHbI MMpPa, B OCHOBE KOTODOU
JieXKaT K/IoueBble TIOHATHS, (PyHaMeHTanbHble 3aKOHbI U TEOPUM XHMHUH,
OCBOEHME f3blKa HayK{, YCBOEHME W TOHHWMaHHe CYLIHOCTH J[OCTYIHBIX
0000111eHNi MUPOBO33PEHUeCKOTO XapaKTepa, O3HaKOMJIeHHe C MCTOpUeil
VX pa3BUTHS U CTAHOBJIEHUS;

e (opMuUpOBaHUe U pa3BUTHe MPe/CTaB/IeHNI 0 HayUHbIX MeTOZaX MO3HaHUs
BEIIeCTB M XUMHUECKUX peaki[ui, HeoOXOAWMBIX i NpruobpeTeHUs
yMEeHUIl OpHUEeHTHMPOBAaThCSI B MHUDE BelleCTB W XUMUYECKUX SIBJIeHUM,
MMEIOLLMX MeCTO B MPUPO/ie, B IPAKTUYECKOM U MTOBCEIHEBHOU »KWU3HY;

e pa3BUTHe yMeHHI U CrIoCcOOO0B JiesiTe/IbHOCTH, CBA3aHHBIX C HaO/M0eHreM
U O0bSICHEHHMEM XUMHUECKOrO SKCIepUMeHTa, COO/Io/ieHneM MpaBuil
6e3oracHoOro obpariiieHus C BelljeCTBaMH.

Hapsiny c 3TuM, cofiep>katesibHasi XapakKTepUCTUKA Lie/iel U 3a7jad U3yueHust
rpeiMeTa B TIpOrpaMme I0 XMMUU YTOUHEHa U CKOPPEeKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU TIPUOpUTETaMHU B CcUCTeMe cpefiHero obiiero obpa3oBanus. CerofHs B
NperofiaBaHU  XUMUM B Oofbllleli  CTerleHW  OTAAETCS  TIpeJIiouTeHHe
MIPAaKTUUeCKOW KOMIIOHEHTe Cojlep)KaHusl OO0yueHusi, OpHeHTMPOBAHHOW Ha
MO/ITOTOBKY BBIMyCKHMKA 0011je00pa3oBaTe/IbHOM OpraHu3alyy, Braielolero He
HaboOpoM 3HaHHWM, a (YHKIMOHANBHOW TPaMOTHOCTBIO, TO €CThb criocobamMu H
yMEeHUSIMA aKTHMBHOT'O MOJIyueHUs] 3HAHUM U TPHUMEHeHUs] UX B peasibHOM KW3HU
J71s1 pelleHus IPaKTUYeCKUX 3a/ay.

B cBf3M € 3TUM TIpU UM3yuyeHUM TIipeAMeTa «XHWMHS» JIOMHUHHUpPYHOLee
3HayeHHe MPUOOPeTarOT TaKue 1ieJIM U 3aJjauu, Kak:

afiarTalysi 00yJyarmuxcsl K yC/IOBUSIM JUHAMHUHO Pa3BHBAIOIETOCs MUPa,
dbopMUpOBaHHWe  WHTE/JIEKTyaJlbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
camoobpa3oBaHUI0, COTPYJHUUECTBY, CAMOCTOSATETbHOMY TMPHHSTHIO IPaMOTHBIX
pellieHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsiX, CBSI3aHHBIX C BeIleCTBaMU U UX
TIpUMeHeHueM;

dopmMrpoBaHre y 0O0yuarolIUMXCs K/IHOUYEeBBbIX HABLIKOB  (K/THOUEBBIX
KOMITeTeHIIU), HMMEIINX YHUBepcaslbHOe 3HaueHue [ pPa3/MuHbIX BHUOB
JesiTeTbHOCTU: pellleHus 1pobsieM, TIOMCKa, aHa/iru3a U 00paboTku HMHGbOopMaIuy,
HeOOXOAUMBIX i TPHOOpeTeHUs OIbITa [esATeTbHOCTH, KOTOpas 3aHUMaeT
Ba)KHOE MeCTO B TI03HAHMM XUMHH, a TakKe [/l OLEHKA C T[O3ULIUU
9K0JIOTUYEeCKOW 06e30MacHOCTA XapakTepa B/MSIHUSI BeleCTB W XUMHYECKUX
TIPOLIECCOB Ha OPraHv3M uejioBeKa Y IIPUPOJHYIO Cpefy;

pa3BUTHe TMO3HaBaTelbHbIX UHTEPeCOB, WHTEe/VIEKTYa/lbHbIX M TBOPUECKUX
CTII0COOHOCTEN 00yUYarOImUXCsI: CITOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBBIE
3HaHUS TI0 XUMHUM B COOTBETCTBUU C >KU3HEHHBIMU MOTPEOHOCTSIMM, MCTI0/Ib30BaTh



coBpeMeHHbIe UH(OPMALIMOHHBIE TeXHOJIOTHH AJis MIOMCKA U aHa/M3a yueOHOU U
HayYHO-TIOMY/ISIPHOM MH(POPMAIUM XUMHUYeCKOT'0 CO/Iep>KaHus;

¢dbopMrpoBaHre 1 pa3BUTHe y 00yUarol[UXCsl aCCOLMAaTUBHOTO U JIOTUUECKOTO
MBIIIIeHUs], HabJTFoaTeTlbHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOpPbie 0COOeHHO
HeoOXOJWMBbI, B YaCTHOCTH, TIPU TIJITAHUPOBAHWM U TIPOBEIEHWHA XUMHYECKOTO
9KCTIepPUMEHTa;

BOCIUTaHHWe Yy obyuarommxcs yOeXJEHHOCTM B  T'YMaHHWCTUUeCKOU
HarpaB/IeHHOCTH XWUMUM, €€ BaXHOM DOMU B pelleHWH TI100anbHBIX TpobsiemM
PalLMOHALHOTO TIPUPO/IOTIOH30BaHUS, TIOTIO/IHEHUSI YSHEPreTUUeCKUX PecypcoB U
COXpaHeHHUs TPUPOJHOI0 PABHOBeCHs, OCO3HaHUSI HeOOXOAUMOCTH OepeKHOro
OTHOILLIEHUSI K TIPUPOJile U CBOEMY 3/I0POBbIO, a TaKXe IPUOOpeTeHusi OIbITa
WCTIO/Tb30BaHUsI TIO/TyYeHHbIX 3HAHWM [JIi TIPUHATHS TPaMOTHBIX peIleHud B
CUTYyaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebHOM 1iaHe cpemHero o0imiero oOpa3oBaHUs TIPeAMET «XUMHSI»
6a30BOro ypoBHsI BXOAUT B COCTaB TpegMeTHON 0bnactu «EcTecTBeHHO-HayuHbIe
TIpeIMeThbI».

OOb11jee YKC/I0 YaCOB, OTBeAEHHBIX [I/Is1 M3yUeHUsI XUMUH, Ha 6a30BOM ypOBHe
cpenHero obiero obpa3oBanus, cocrasisgeT 68 wacos: B 10 kmacce — 34 yaca (1
yac B Hefient0), B 11 knacce — 34 yaca (1 yac B Heie/io).



COAEPXXAHUE OBYUEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

TeopeTHyeckye 0CHOBBI OPraHMUYeCKON XMMHHU

[IpegmeT opraHMuYeCcKON XMMUU: €€ BOSHUKHOBEHUE, pa3BUTHE U 3HaueHUe B
MOJIyYEHUH HOBBIX BEIeCTB M MaTepyagoB. 1eopusi CTPOEHUSI OpraHUYecKHx
coenvHennid A. M. byTnepoBa, eé 0CHOBHbIe 110/10)KeHUs1. CTPYKTypHbIe (DOPMY/JIbI
OpraHuyveckux BemlecTtB. ['omosiorus, u3oMepusi. XuMuuyeckasg CBSI3b B
OpraHuyYeCcKux COeMHEeHUsIX — O/MHAapHbIe U KpaTHbIe CBS3U.

[IpencraBneHre 0 KiacCU(pUKaLMKW OpraHUYeckyx BelectB. HomeHksartypa
OpraHMYeCcKuX COeJuHEeHWM (cucTeMaTHyeckas) W TpUBHUA/bHble Ha3BaHUSA
Ba)KHEHMIIMX IpeJiCTaBUTesIen K1aCcCOB OPraHnyeCKUX BelleCTB.

OKCIlepYMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB U UX IIpeBpalljeHuM:
O3HaKom/ieHWe C oOpas3ljaMu OpraHWYecKHWxX BeIlecTB W MaTepuasaMud Ha UX
OCHOBe, MO/IeJIMPOBaHUe MOJIeKy/l OpPraHWYeCKUX BelecTB, HabJoZieHne Wu
OIMCaHue JeMOHCTPALMOHHBIX OIIBITOB 10 IIPeBPAallleHUI0 OpPraHuYeCcKrX BelleCTB
NpY HarpeBaHuWu (T/1aB/ieHUe, 00yT/MBaHKe U TOPeHKe).

YraeBopopoanl

AJKaHbI: COCTaB ¥ CTPOEHWe, TOMOJIOTUYeCKWW psfA. MetaH U 3TaH —
NpoCTelllive MpeJCTaBUTeIM ajKaHOB: (PU3MUeCKMe M XUMHUYeCKUe CBOMCTBA
(peakuyy 3amellleHUsI U TOpPEHHsI), HaxOXJeHVWe B IIpUpoJe, IOJlyueHHe U
TIPUMEHEHUE.

AJIKeHBI: COCTaB U CTPOEHWe, TOMOJIOTUYECKUN psAfl. DTUIeH U NPOIUJIEH —
NpoCTelllive MpeJCTaBUTe/IM ajlKeHOB: (PU3MUecKrue M XUMHUYeCKUe CBOMCTBA
(peakuuu TUAPUPOBaHMS, TaJOTeHUPOBAHWS, TUZpaTalyy, OKUC/IeHUs U
MOJIMMepH3aLin ), ToyYeHre U NpUMeHeHHe.

Ankanvensl: OytagueH-1,3 u MetunOyTazueH-1,3: cTpoeHUe, BaKHeUILIMe
XMMUUECKre CBOMCTBA (peakuus ronumepusanuu). [lonyueHre CHHTETUUECKOTO
KayuyyKa U pe3uHBbl.

ANKUHBI: COCTaB MU 0COOEHHOCTH CTPOEHUsI, TOMOJIOTUYeCKUH psifi. ALleTU/IeH
— TMpOCTEMIINK Tpe/CTaBUTe/b aJKWUHOB: COCTaB, CTpOeHWe, (U3NUeCKue U
XUMUYeCKre CBOMCTBA (peakLy I'MApHPOBAHMS, rajoreHupOBaHus, Mparalyy,
rOpeHus), oJlyueHue U IpuMeHeHNe.

Apensl. beH3on: coctaB, cTpoeHue, (U3MUYeCcKhe W XWUMHUUYECKHE CBOKMCTBA
(peakuuu rajoreHUpOBaHUS M HUTPOBAaHMS), TOJIydyeHUe U NpuMeHeHue. Toayon:
cocmas, cmpoeHue, usuyeckue U  Xumudeckue ceolicmea  (peakyuu
20/1026HUPOBAHUSl U HUMPOBAHUs), No/Ay4yeHue U npumeHeHue. TOKCUUYHOCTb



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

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

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KaydyykKOB U pe3WHBI, KOJUIEKIUU
«Hebtb» U©  «¥Yromb», MoJenupoBaHHWe  MOJEKY/J]  YyIJIeBOJIOPOJIOB U
rajloreHONPOU3BO/IHBIX, TIPOBe/leHre MPAKTUUeCKOW paboThl: MoJjiyueHre 3Th/ieHa
Y U3y4YeHHe ero CBOUCTB.

PacuéTHbie 3agaum.

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

Kucopojcoaepikainjyue opraHuuecKye coeJHHeHUs

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

MHoroatomMHble  CIUPTHL.  JTWIEHIJIMKOJIb W  TJIULEPUH: CTPOEHHe,
dbu3nueckue W XWMHUYECKWe CBOMCTBa (B3aMMOJEWCTBUE CO  I11eJIOYHBIMU
MeTas/laM{, KaueCTBeHHas peaklusi Ha MHOrOaTOMHbIe CIUPTHI). [leliCTBUe Ha
opraHusM yesoBeka. [IprMeHeHre rauLepruHa U STUIEHTIUKOJIS.

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

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

OZHOOCHOBHBIe TIpefie/ibHble KapOOHOBble KUC/IOThL. MypaBbuHasi W
YKCyCHasi KACJIOThI: CTPOeHHe, (pr3ndecKkre M XWUMHUUYeCKHue CBOUCTBA (CBOUCTBA,
o01mue [ Kacca KUC/IOT, Peakiys 3TepuduKaliim), TolydeHre U puMeHeHue.
CreapvHOBasi U OJIeMHOBasi KUCJIOThI KaK IPeACTaBUTeIM BBICIINX KapOOHOBBIX
KUAC/O0T. Mbl/la KaK COJIM BBICIIMX KapOOHOBBIX KMCJIOT, X MOIOLLjee /leliCTBYe.

Cnoxsble 3(pUpbl KakK MpPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
C10XKHBIX 3¢upoB. Kupsl. ['naponus xxupos. [IpuMeHeHue xxupoB. buosiornueckas
POJIb JKAPOB.




YrneBoApl: coCTaB, KjaaccUukauus  yrieBogoB  (MOHO-, [Au- W
rosicaxapusibl). ['r0K03a — mpocTeliiinii MOHOCaxapyuzi: 0COOEHHOCTU CTPOeHUS
MOJIEKYJIbI, (U3UUeCKMe W XUMUYEeCKWe CBOWCTBA (B3aUMMOJEHCTBHUE C
rugpokcuznom menu(Il), okvcieHne amMmuauHbIM pacTBOpoM okcuza cepebpa(l),
BOCCTaHOBJIeHWe, OpOoXKeHUe TJIIOKO3bl), HaXOXKAeHue B TIpUpoje, TIpUMeHeHue,
buonoruueckast posib. @otocuHTe3. PpyKTO3a KaK H30MeP I'TFOKO3bI.

Kpaxman v nentono3a Kak NpupojHble mouMepbl. CTpoeHWe Kpaxmasna U
Le/uiroio3bl.  Pu3nueckMe W XMMHAUYeCKHe CBOMCTBAa Kpaxmasna (THApOoJus,
KaueCTBeHHas peaklys C U0 0M).

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W UX [peBpallleHU:
npoBeJieHUe, HaO/IOJeHUe W OIMCaHWe JeMOHCTPALMOHHBIX OMbITOB: TOpeHHe
CIIMPTOB, KaueCTBeHHbIe peakLUWW OJHOATOMHBIX CIHUPTOB (OKUC/IEHHWe 3TaHoJIa
okcuaom wmenu(Il)), MHOroaTOMHbBIX CIHUPTOB (B3aMMO/EWMCTBUE TJIMLIEpUHA C
ruapokcugom Menu(1Il)), anpaernioB (OKucIeHMe aMMUAUHBIM PaCTBOPOM OKCH/a
cepebpa(l) u ruzapokcuzom wmeau(Il), B3auMopeilcTBHMe Kpaxmajia C HO/IOM),
TIpOBe/IeHNe MPaKTUUeCKOW paboThI: CBOMCTBA PAaCTBOpPA YKCYCHOM KUC/IOTHI.

PacuéTHbie 3agaun.

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

A3o0TCopeprKallye OpraHuueckrie CoeJUHEeHUs.

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

be/lku Kak TpUPOJAHBIE BBICOKOMOJIEKYJ/ISIDHbIE cOoelvHeHus. [lepBuuHas,
BTOpHWYHasi M TpeTUYHas CTPYKTypa OenkoB. XuMHUecKWe CBOWCTBAa OesKOB:
T'U/IPO/IN3, IeHaTypalusi, KaueCTBeHHbIe peakliy Ha OesKu.

OKCIepyMeHTa/IbHble MeTOJbl W3yUeHHs BeLleCTB U MX MpeBpalleHuN:
HabJ/Tt0/leHre 1 OfrMcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus O0esKoB IpH
HarpeBaHUH, LIBeTHbIe peakiiu OeKOoB.

BbICOKOMOJIeKY/ISIpHbIE COe/JUHEeHUS]

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKY/ISIDHBIX CO€JVHEHUW: MOHOMED,
TO/IMMeEp, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepr3aliiy, CpefHsss MOJIeKyIspHast
Macca. OCHOBHbIE MeTOZbl CHUHTE3a BbICOKOMOJIEKY/SIPHBIX COEJUHEHUA —
MOJIMMepHr3aLusl U MOJUKOH/eHCaLysl.

OKClepyMeHTa/IbHble MeTOJbl W3yUeHHs BeLleCTB U MX MpeBpalleHuN:
O3HaKOMJIeHHe C 00pa3iiaMy TPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyKOB.

MexnpeaMeTHble CBSA3U.



Peanmm3ariysi MeXXMpeMeTHBIX CBsi3eld MPU W3yYeHUU OPraHnYecKoW XWMHUH B
10 kmacce ocyliecTBsieTCsl depe3 UCIOMb30BaHUe KakK OOIUX eCcTeCTBeHHO-
HAyUHBIX TIOHATHN, TaK W TIOHATHH, SBSIOIIMXCS CHCTEMHBIMH IS OT/IeTbHBIX
TIPeIMETOB eCTeCTBEHHO-HAYUHOTO IUKJIA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHUe, HAyUHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/u3, CUHTe3, KjaccuUKalys, TepUoAUUHOCTb, Hab/oeHue,
H3MepeHHe, SKCIIEPUMEHT, MO/le/TAPOBaHHe.

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

buonorus: knetka, opraHus3M, 6Ouocdepa, oOMeH Bell[eCTB B OpraHH3Me,
doTocuHTE3, OMONOTMUECKU AaKTHBHBbIe BellecTBa (0e/iKv, YIJIEBOABI, >KHPHI,
(dhepMeHThI).

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

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

11 KJIACC
OBIIIASA N1 HEOP'TAHNYECKASA XNUMUA

TeopeTrnueckyne 0CHOBbI XUMHH

XUMUYEeCKUd 3nemMeHT. ATom. fapo aroma, H30TOMNblL. JDJIEKTPOHHAas
000/10uKa. JHEpreTUUecKre ypOBHH, TOAypPOBHU. ATOMHBIe opbuTtamw, s-, p-, d-
yyieMeHThl. OCOOEHHOCTH pacIipefie/ieHusi 7eKTPOHOB TI0 opbuTtansmM B aTomax
3JIEMEHTOB TePBbIX YETHIPEX MEePUOZ0B. DJIEKTPOHHAsA KOH(PUTypaLvsi aTOMOB.

[Tepuoauueckuii 3aKoH U Ilepruoanyeckasi cucTeMa XMMHAYECKUX 371EMEHTOB
O. Y. MenpeneeBa. CBsi3b MepuoOgUUYECKOr0 3aKOHa U Ileproauyeckor CUCTeMBbI
XuMHUueckux snemeHToB [l. V1. MeHzeneeBa ¢ COBpeMEHHOU TeOpUeM CTPOEHUS
aTOMOB. 3aKOHOMEDHOCTHM W3MEHEeHUsI CBOUCTB XWMHUUECKUX 3JIEMEHTOB W
oOpa3yeMbIX MMM TIPOCTBIX U CJIOXKHBIX BeI[eCTB [0 TPyINaM U TepuojiaMm.
3HaueHre MepuoANYeCcKoro 3aKOHa B pa3BUTUM HaYKU.

CtpoeHve BelllecTBa. XUMHUYECKass CBA3b. BHIAbl XWMHYECKOW CBSA3U
(KOBaJIeHTHasi HeToJIIpHasl M MOJIApHAasi, WOHHAs, MeTa/uinueckas). MexaHu3mbl
oOpa3oBaHUsI KOBa/IEHTHOM XUMHYeCKOW CBsi3u (0OMeHHbIE U JJOHOPHO-
aKlenTopHbii). BopopogHasi cBsi3b. BaseHTHOCTb. ODeKTPOOTPULIATEBHOCT.
CrerneHb okuc/ieHus. VIOHBI: KATUOHBI U aHUOHBI.



BemectBa MOJIEKYJIIDHOTO YW HEMOJIEKY/SIDHOTO — CTPOEHMsl.  3aKOH
TIOCTOSTHCTBA COCTaBa BelecTBa. THIbl KPUCTAJIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BeLLECTB OT THUIA KPUCTA/I/TMYECKOU PELIETKH.

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

Knaccudukaiiys HeopraHuyeCcKux COoeJMHEHUH. HowmeHkartypa
HeOpraHWYeCcKWX BellleCcTB. ['eHeTMYecKas CBsI3b HEOPraHWYeCKHWX BelleCTB,
TIPUHA/|IeXKalUX K Pa3/IMYHbIM KJ/lacCaMm.

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

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

OnekTponuTrhyeckas auccoruarus. CuibHble U cyiabble 371eKTponuThl. Cpesia
BO/IHBIX PaCTBOPOB BeLeCTB: KUCJIasi, HeUTpasbHas, L{e/I0UHasl.

OKuCIUTEeTBHO-BOCCTaHOBUTE/IbHBIE PEaKLUU.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W MX [peBpallleHUi:
neMoHcTpanus Tabsui «[lepuoanueckasl cucTeMa XUMUYeCKUx 3nemeHToB 1. U.
MeHiesieeBa», u3yueHHe Mojiesieid KPUCTA/UIMUeCKUX PeIIeTOK, Hab/ojeHue U
OTMCaHue JIeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/iokeHHe MepoKCHAA
BOZ0pO/ia B MPUCYTCTBUM KaTaau3aTopa, OrpejeseHre Cpe/ibl paCTBOPOB BeLLeCTB
C TIOMOLIbI0 YHHBEpPCaJbHOTO WH/JWKATOpa, peakUdd WOHHOTO 00OMeHa),
TIpOBe/ieHHe TIPaKTUUeCKoi paboThl «BiusiHue pa3nuuHbIX (HaKTOPOB Ha CKOPOCTh
XMMMWYECKOU peakiun».

PacuéTHbie 3agaum.

PacuéTbl 1O ypaBHEHUSIM XUMHWUYECKUX peaklui, B TOM 4YHUC/e
TePMOXUMHYECKHE DPACUEThI, PaCYéTbl C HCIIOb30BaHWEM ITOHATHSI «MacCOBas
[IOJIS1 BeLL[eCTBa».

Heoprannueckas xumms

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

XUMUYeCcKre CBOMCTBa Ba)KHEHWIIIMX HeMeTasuiIoB (Ta/JioreHOB, Cepbl, a3oTa,
dochopa, yriepoga U KpeMHUs)) U UX  COelUHEHUWH  (OKCHU/OB,
KUCJIOPOACOIep KalliuX KUCJIO0T, BOAOPOAHBIX COeIUHEHUN ).

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



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

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

Ob1ue cnocobbl mosyueHus MeTannoB. [IpumeHeHre MeTasyioB B ObITYy U
TeXHUKe.

OKCIMepuMeHTa/IbHble MeTOZbl M3YUeHHs BelleCTB U UX [peBpallleHUi:
M3ydeHre KOJIeKIUU «MeTalibl U CIUlaBbl», 00pa3lioB HEMeETaslIoB, pelleHHe
9KCIIepUMeHTabHBIX 3a/lau, HabmoZieHue W OIucaHue JeMOHCTPALIMOHHBIX U
nabopaTopHBIX OIBLITOB (B3aUMOEMCTBUE TUPOKCH/A a/IFOMUHUS C pacTBOpaMU
KUCJIOT U 1e/I0Ueld, KaueCTBeHHbIe Peakl[My Ha KaTUOHbI METaJl/IOB).

PacuéTHbie 3agaum.

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

XUMUS U )KU3Hb

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

[IpeacraBnennss 00 OOMMX HaAyUHbIX TIPUHI[UIIAX [POMBIIIIEHHOTO
TO/TyUeHUs Ba)KHEUIIIUX BellleCTB.

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

XvMHUSI U 3[I0POBbE Ue/IOBeKa: IpaBu/a HCIO/b30BaHUsl JIeKapCTBEHHBIX
TiperiapaToB, TpaBuia 0e30MacHOr0 MCI0J/Ib30BaHUs MperapaToB ObITOBOM XUMHU
B [TOBCEJHEBHOM JKU3HHU.

MexripegMeTHbIe CBSI3U.

Peanmm3aiiusi  MeXXIIpe]METHBIX  CBsi3ell TpU  u3ydeHWH 0oOIent u
HeOpraHnveckor XMMuM B 11 Kjlacce OCYLeCTBJ/ISIETCSl Yyepe3 UCIOJ/Ib30BaHWe KaK
OOII[UX eCTeCTBeHHO-HAYUHBIX TIOHATUM, TaK W TIOHSATUH, SBIISIOIUXCS
CHUCTEeMHBIMHU /11 OT/e/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYUYHOT' O LIUK/Ia.

OO01iue ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epUoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MOZIe/IMPOBaHUe, U3MepeHUe, sIBJIeHUe.



dusrKa: MaTepusi, SHePrus, Macca, aToM, 3/IeKTPOH, NMPOTOH, HEWTPOH, MOH,
M30TOM, PAIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKU yPOBeHb, BeLIeCTBO, TeJO,
00BbEM, arperaTHOe COCTOsSIHUE BeIlecTBa, (hU3nMyecKre BeJIMUMHBI U eJUHUIbI UX
V3MepeHus, CKOPOCTb.

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

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

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



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMUBI 110 XUMUN
HA BA3OBOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATHBI

®I'OC COO ycraHaBmMBaeT TpeboBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOyyJaroIMMHCS TIpOrpaMM  CpefHero o0Iero o0pa3oBaHusl (JTMYHOCTHBIM,
MeTaripeIMeTHbIM W MpeAMeTHbIM). HayuHO-MeTOAuMUeCcKOW OCHOBOW  Jjisi
pa3pabOoTKKU TUIAHUPYEMbIX pe3y/JbTaTOB OCBOEHHs MPOTrPaMM CpegHero oO6Irero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIN TTOAXO[.

B cooTBeTCTBUM C CUCTEMHO-AEsiTeTbHOCTHBIM TOAXOAOM B CTPYKType
JTMYHOCTHBIX Ppe3y/bTaTOB OCBOEHUs TpeaMeTa «XUMHsI» Ha YpPOBHE CpeIHero
o611iero o6pa3oBaHUs BbiZie/IeHbI CIeIyIOIIYe COCTABJISIOLIHE:

OCO3HaHWe OO0yYaroIUMHUCSI POCCUMCKOW TpakJaHCKOW WAeHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH U CaMOOIIpe/ie/IeHHUI0;

Ha/IMurie MOTHBALUU K 00yUeHH1o;

1[e/IeHalipaB/IeHHOe pa3BUTHE BHYTPEHHUX YOEXXKIeHHM JIMYHOCTH Ha OCHOBE
K/TFOUEBBIX [JeHHOCTEeM U NCTOPHUUECKUX TPauiiii 6a30BOi HAYKU XUMUH;

TOTOBHOCTb U CIOCOOHOCTH OOyUarol[uXCs PYKOBO/JCTBOBaTbCSI B CBOeM
JleATe/IbHOCTU 1IeHHOCTHO-CMBIC/IOBBIMHA yYCTaHOBKAMH, MNPUCYILIWMM 11eJIOCTHOU
CHCTeMe XMMHUeCKOTO 00pa30BaHus;

Ha/lMuKe MPaBOCO3HAHUS YKOJIOTUUECKOUW KY/IbTYPhl M CIIOCOOHOCTU CTaBUTh
L[e/T1 U CTPOUTD >KU3HEHHbIE T1JIaHbI.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHMSI TpeaMeTa «XUMHSI» AOCTUTAlOTCS B
eIUHCTBe y4yeOHOM ¥ BOCTIMTATETHHOW [1eATeTbHOCTH B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKYIbTYPHBIMU, [yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU
W WJeasaMd POCCUMCKOTO TpakJaHCKOTO 00I1ljecTBa, TPUHATHIMU B 0OIIecTBe
HOPMaMM ¥  TpaBWIaMM  TIOBeZIeHUS,  CIIOCOOCTBYIOIIMMM  TIpoiieccam
CaMOIIO3HaHUSl, CaMOpa3BUTHUSI W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTHU
00yuaroIuXcsl.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHUs TMpeAMeTa «XUMHS»  OTPaKaroT
c(hOpMHPOBAaHHOCTb OIbITA I[103HABaTe/JbHOW U TMPAKTUUYECKOU [lesiTe/lbHOCTH
00yuaroIuXcs 10 peav3aliy TIPUHATHIX B 00ITlecTBe 1[eHHOCTel, B TOM UHC/e B
YacTu:

1) rpakAaHCKOr0 BOCIIUTAHUSA:

0CO3HaHUs 00YUarOIIUMUCS CBOMX KOHCTUTYI[MOHHBIX TpaB U 00s3aHHOCTEH,
yBa)KeHUS K 3aKOHY U MIPABOMOPSIIKY;

Tpe/ICTaB/JeHUs] O COLMAJbHBIX HOPMax W MpaBW/IaX MEXJIAYHOCTHBIX
OTHOLIIEHUM B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeITbHOCTH TIpU CO3/IaHUU
yueOHBIX MPOEKTOB, pellleHWH y4yeOHBIX M M0O3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUH
XUMHUECKHUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWMMAaTh W TIPUHMMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPU aHa/In3e pa3/IndHbIX BUJIOB YuebHOM /esaTebHOCTH;

2) IaTPHOTHUYECKOTO BOCIIMTAHMA:

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

YBa)KeHHsI K TIpOLlecCy TBOpYECTBAa B 00/7acTH TeOpUM M TIPAKTUUECKOTO
NIpUMeHeHHs XMMUH, OCO3HaHUs TOTO, UTO AOCTHP)KEHHsI HayKU eCTb pe3y/ibTaT
JUIATeNbHBIX ~ HAOMOAeHUH, KpOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TIPAKTHKOB;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHNS;

CrIoCOOHOCTH OLIeHMBAThb CUTYAl[H, CBs3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
W TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHUPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

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

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

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

cobmoienys TipaBus  Ge3oracHoro obpaineHdsi C BelljeCTBaMH B ObITYy,
TOBCEeJHeBHOM YKHU3HU U B TPYA0BOM JeATe/IbHOCTH;

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

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

5) TPYAOBOr0 BOCIIUTAHMS:

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

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



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

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

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBHUYa/IbHOM TpaeKTOPUH
obpa3oBanus, Oyayieii mpodeccun W peanu3anui COOCTBEHHBIX >XM3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
notpebHOCTel 0011eCTBa;

6) 3K0/10rMYecKoro BOCIIUTAHUSA:

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

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

OCO3HaHUS HeOOXOAWMOCTU WCIONB30BaHUS [JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PALiMOHAIbHOTO TIPUPO/I0TIOIb30BaHUS;

AaKTUBHOTO HeTpUATUS [IeWCTBUM, TNPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOTHOM CpeZie, YMEHHs MPOTHO3WPOBATh HeOJIAarorpusaTHbIE 3KOJIOTHUYECKHEe
TI0C/IeICTBUS TIPeATIPUHUMAaeMbIX [IeHCTBHUI U MPeIoTBPAll[aTh UX;

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

7) EHHOCTH HAayYHOTr'0 TO3HAHMS:

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

MOHUMaHWs CreluUKN XUMHUM KakK HayKd, OCO3HaHUs e& pOoIu B
(dopMHpOBaHNMY paI[MOHAIBHOIO HAYYHOI'O MBIIIEHHS, CO3/[IaHUN 11eJIOCTHOTO
npe/icTaB/ieHuss 00 OKpYyyKarolleM MUpe Kak O eJUHCTBe TPUPO/bl U UesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEPHOCTeM U pellleHuH TIpo0sieM CcOXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBUAMM3AI[MM: B €€ TYMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XHOW DO B
CO3laHWM HOBOI 0a3bl MaTepHaIbHOM KYJIbTYPhI, PEIIeHNH I100anbHbIX TIPo0IeM
YCTOWUMBOIO Pa3BUTHUS Ue/iOBeYeCTBA — ChIPbEBOM, SHEPreTUUeCKOM, MUIEBOU U
9KO0JIOTMYeCcKOM 06e30MacHOCTH, B Pa3BUTHH Me[IUIIMHbI, 0bOecrieueHur YCI0OBUM
YCITEIITHOTO TPyJa W SKOJOTMUeCKd KOMGMOPTHOM »KHU3HMA KaXKAOro uieHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHMMaHWs CYIL[HOCTA MeTO/|OB
M03HAHMS, HCIIO/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIO/Ib30BaTh



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

CIIOCOOHOCTH  CaMOCTOSATeNbHO HCI0/Ib30BaTh XUMHUECKUe 3HaHUS [/
peliieHusi Ipo6JieM B peasbHBIX KU3HEHHBIX CUTYaLIUsX;

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

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephiBHOMY 00pa3oBaHMIO U
camMoobpa30oBaHUIO, K AaKTMBHOMY IIOJIyUeHHIO HOBBIX 3HAHUUW 110 XWUMWUU B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPEOHOCTSIMUY;

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

METAIIPEIMETHBIE PE3YJ/IbTATHI

MertarnpejMeTHbIe pe3y/bTaThl OCBOEHHsI yueOHOro TpeameTa «XHUMUS» Ha
ypOBHe cpefiHero o0iijero 06pa3oBaHUs BK/TIOUAIOT:

3HauMMble i (OPMHUPOBAaHHS  MHPOBO33DEHHSI  OOyUaroIUXCs
MEXXIUCLIUTITMHAPHBIE (MEXXITpeMeTHbIe) 00IlleHayUYHble MOHSTHS, OTPaXKaroIue
1[e/IOCTHOCTh HAyUYHOM KapTUHbI MHpa U CIEelUPHUKYy MeTO/OB I03HaHWS,
HCIIOJTb3YEMBIX B €CT@CTBEHHBIX HayKaX (MaTepus, BEIeCTBO, SHEPTUs, sB/IeHUE,
TIPOL[eCC, CUCTeMa, HayuHbIA (DaKT, MPUHIIUI, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCC/IeIOBaHKe, HAOMI0IeHre, U3MePeHe, SKCIIEPUMEHT U IPYTHe);

yHUBepCa/ibHble yueOHbIe [eHcTBUs (TT03HABaTebHbIE, KOMMYHHUKAaTHBHbIE,

pEryasiTUBHBIE), obecrieurBaroliyie (dbopMHUpoBaHue (yHKLIMOHATBHOU
IPaMOTHOCTH U COLIMA/TbHOM KOMIIETeHLIUN 00yYaroL[uXCs;
CIIOCOOHOCTD o0yuaromuxcs MCTI0/Tb30BaTh OCBOEHHbIe

MeXIUCLUTIIMHApHbIe, MUPOBO33peHUYeCKre 3HaHHS U YHUBepCa/ibHble yueOHbIe
JIeCTBUS B ITO3HABATE/IbHOU U COLIMA/IbHOUM MPAKTHKe.

MeTtanpeMeTHble pe3y/abTaTbl OTpaXkalOT OBJaJleHHe YHUBEpCAJTbHbIMU
yueOHBIMU  TI03HaBaTeMbHBIMHA, KOMMYHWKAaTUBHBIMU UM  PETy/ISTUBHBIMHU
JIeICTBUSIMU.

Ogafenue YHHBepCa/TbHBIMH yueOHbIMHU Mo3HaBaTe/IbHbIMU
JIeHCTBUSAMM::

1) 6a30BbIe JIOrHUECKHE AeHCTBUA:

camMoCTosITeJIbHO ~ (OpPMy/MpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
BCeCTOPOHHEe e€ pacCMaTpUBaTh;

omnpefiesiATh LieJId JesTe/IbHOCTH, 3ajilaBasi TapaMeTpbl U KPUTEPUM HUX
JOCTU)KEHUsI, COOTHOCUTD pPe3yJ/bTaThl AesiTeIbHOCTH C TTOCTaB/IeHHbIMU 1e/ISIMU;

WCII0J/Ib30BaTh MPU OCBOEHUM 3HAHWM MPUEMBI JIOTUUECKOTO MBIILIEHUS —
BbIJIe/ISITh XapaKTepHble MPU3HAKU TOHSTUM M yCTaHAB/JIMBAThb WX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS AJis1 00BSICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBAaHWS U KpUTepUU [ KaacCU(UKaliyd BellecTB M
XUMUYECKUX peakl[ui;

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

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

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

2) 0a3oBbBIe UCC/IE0BATE/ILCKHE IeHCTBHUSA:

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

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

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

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

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4dHO-
TOMy/isipHasi UTepaTypa XWUMUUECKOTO COjlep)KaHHs, CITPaBOYHbIe T10COOus,
pecypcbl VIHTepHeTa), aHa/M3UpPOBaTh MH(OPMALUIO pa3/UuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;



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

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

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

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

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

OBajieHNie yHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeHCTBUAMM:

3aJjaBaTh BOIIPOCHI IO CYIIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le Auajora W/uim
JUCKYCCUM,  BbICKa3biBaTb  HWJeH, (OpPMYJUMpOBaTh CBOU  Tpe/IOKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

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

OBJlaieHHe YHUBepPCa/IbHLIMU Pery/JIaTUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITEe/IbHO IIJIAHUPOBAaTb M OCYLLECTB/SATh CBOK I103HABATeJ/IbHYIO
JesiTeNIbHOCTb, ONpefie/isis eé 1jeM U 3afiaud, KOHTPOJMpOBaTh U 10 Mepe
He0OXOIMMOCTA KOPPEKTUPOBATh TMpe/jjlaraeMblii  aJlfOPUTM  JIeUCTBUM  TIPH
BBIMIOJTHEHUU y4eOHBbIX M MCC/e[ioBaTeNbCKUX 3a/iau, BbIOMpaTh Haubosee
3¢ dexTrBHbIM CrOCO6 WX pellleHUs C yUYETOM TOJyueHWs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX PeaklysX;

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

INPEAMETHBIE PE3YJ/IBTATBI

10 KITACC

[IpegMeTHble pe3y/bTaThl OCBOeHMs1 Kypca «OpraHuueckasi XUMUSI»
OTpa’karoT:

chOpMHUPOBAaHHOCTb  TIpeZiCTaB/eHW O XHUMHUUeCKOM  COCTaBJisitollei
eCTeCTBEHHO-HAayYHOW KapTWHbI MHpa, pOJM XUMHMA B TI03HAHWUHW SIBJIEHUU



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

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

c(OPMUPOBAaHHOCTb YMEHUW BBISIBJISAITb XapaKTepHbIE TPU3HAKW MOHATUM,
yCTaHaB/IUBaTb MUX B3aUMOCB$3b, WCII0/b30BaTh COOTBETCTBYIOIUE TMOHATHS TPU
OTKCaHUM COCTaBa, CTPOEHUs Y TIpeBpallieH’id OpraHuueCcKux CoeJMHeHU;

Cc()OpMUPOBAHHOCTb yYMEHUW MCIO/b30BaTh XUMHUYECKYI0 CUMBOJIMKY [J/Is1
COCTaBJIEHUSI MOJIEKYJ/ISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKPALLEHHOM)
(GopMyn1 OpraHMYeCcKMx BelleCTB UM ypaBHEHMM XUMHUYECKUX peakLui,
W3roTaB/IMBaTh MOJe/IM MOJIeKyJl OpraHUuYecKUX BeIecTB [J/Isl WIIKCTPaLWy WX
XUMHUUYECKOI'0 M IPOCTPAHCTBEHHOI'O CTPOEHUS;

c()OPMUPOBAaHHOCTb YMEHWM YCTaHaB/AMBaThb MPHUHAJJ/IEXXHOCTb W3yUEeHHBIX
OpraHMYeCcKMX BeIecTB MO KX COCTaBy U CTPOEHUIO K OIpe/e/éHHOMY
K/IacCy/Tpynme coejvHeHui (Yr/7eBOJOpO/bl, KUCIOPOJ, W a30TCOoJeprKaljue
COeJJMHEeHUs], BbICOKOMOJIEKY/ISIpHble COeJMHeHUs), JaBaTb KM Ha3BaHUS II0
cucteMatnueckord HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTb TPUBHA/IbHbIE
Ha3BaHUSl OTJe/IbHbIX OpPraHUYeCKuX BellecTB (3TWIeH, TPOIMWIeH, alLeTH/IeH,
STUJIEHTJIMKOJIb, TJIMLEpUH, (QeHon, ¢opManbaerusi, aleTaableri/, MypaBbUHas
KWCJI0Ta, YKCYCHasl KUCJI0Ta, 0JIEMHOBAsi KUC/I0Ta, CTeapUHOBast KUC/IOTa, [/IF0K03a,
(bpyKTO3a, KpaxmaJl, Lie/I/1t0/103a, TJIULHH);

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



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

c(hOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHHe,
du3nueckue U XUMHUYECKHWe CBOMCTBA TUITMYHBIX TMpeJICTaBUTe/el pa3IUuHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TW/eH, MPOIW/EH, aleTU/IeH,
OyragueH-1,3, MetunbyragueH-1,3, 6eH307, MeTaHOJ, 3TAHOJ, STUIEHIIUKOb,
IJIULEpUH, (PeHoJI, alleTajb/lery/i, MypaBbMHasg U YKCYCHasi KWC/IOTbI, TJIFOKO3a,
KpaxmaJl, 11e/1/1t0/103a, aMUHOYKCYCHasl KUC/I0Ta), WITFOCTPUPOBATh TeHeTUUeCKYH0
CBSI3b MEXJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLMX XUMHUYECKHUX peaKLUid C
HCII0/Ib30BaHNeM CTPYKTYPHBIX (hOpMY.I;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
celppsi  (HeTh, TIPUPOAHBIA Tra3, yrojb), CIOCOObI HUX IIepepabOTKU U
TIpakTUUeCcKoe MprMeHeHHe MPOyKTOB repepaboTKy;

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

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

cchopMHUPOBAaHHOCTh YMeHUM COOJTI0/IaTh MpaBU/ia M0J/Ib30BaHUS XUMUYECKOU
MOCY/IOM W JlabopaTOpHbIM O00OpYZOBaHHEM, a TaKXKe IpaBWia oOpaleHus C
Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKI[USMU T10 BBITIOJIHEHUIO /1a00paTOPHBIX
XUMUYECKHX OIbITOB;

chOpMUPOBAaHHOCThL yMEHWM TUIAHUPOBaTh U BBIMOJIHATb XUMUUYECKUU
9KCIepUMeHT (MpeBpalleHusl OpraHuYeCcKrX BeleCTB MIPU HarpeBaHWH, ToJlyyeHue
3TWIeHa W W3yueHHe ero CBOWCTB, KadyeCTBeHHble peakIMM OpraHUueCcKuX
BeIIeCTB, ZeHaTypaiys Oe/KOB MpH HarpeBaHWH, I[BETHBbIe peakiuu OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHOCTH Tipu obpaiieHnd C
BellleCTBAMU U JiabopaTopHbIM 000pyZOBaHKEM, TMPeJACTaB/sATb pe3y/abTaThbl
XUMHUYECKOTO 3KCreprMeHTa B (opMe 3aluch YpaBHEHUM COOTBETCTBYIOILIUX
peakiiyii ¥ (hOpMy/IMPOBaTh BLIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

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



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

JJisT 00yYaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBBSI: YMeHUe
NIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX II03HAHWS BeIeCTB U
XMMUUECKUX SIBJIEHUU;

ST CHAeTmbIX U CAaboBUIANIMX O00yYarol[uXxcs: yMeHHe MCIOJb30BaTh
pesibe(HO-TOUeUHYI0 cucteMy ob6o3HaueHuit JI. Bpaitisa [A1s 3aricyd XMMHUeCKUX

dbopmy.
11 KJTIACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHHsT Kypca «OOijasi ¥ HeopraHhyeckas
XUMUHsA» OTPAXKAKOT!

chOpMUPOBAHHOCTh  TMpEeACTaBAeHUM: O XUMHUUYECKOW COCTaBJIsIIOLLEeN
eCTeCTBEHHO-HAayYHOW KapTWUHbI MHpa, pOJM XUMHHA B TI03HAHWUHW SIBJIEHUU
NpUpPOJbl, B  (OPMUPDOBAaHMM MBIIUIEHUS W KYJbTYpbl JIAYHOCTH, €@
($YHKLIMOHAILHON TPAMOTHOCTH, HEOOXOAUMOM [IJis pellieHUst TPAaKTUYeCKUX 3aau
M 9KOJIOruUecKr 000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/[OPOBBIO W TIPUPOAHOMN
cpeze;

BJaZleHue  CUCTeMOM  XUMHWYEeCKHMX  3HaHWM, KOTOpasi  BKJIIOYaerT:
OCHOBOIO/IArarolie MOHATUS (XMMUYEeCKUil 3/eMeHT, aTOM, W30ToI, S-, p-, d-
3/IeKTPOHHbIE OpOUTaMM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHbIN 00BEM,
BaJIEHTHOCTb, 371eKTPOOTPULIATE/IbHOCTh, CTeleHb OKWUCJIeHUsl, XUMUUeCKasi CBSI3b
(KoBaneHTHasi, MOHHas, MeTa/l/In4yecKasi, BOZOPO/Has), KpUCTa/UTMUecKasi peléTka,
TUIIBI ~ XMMWUYECKWX peakLUM, pacTBOpP, 3JIEKTPOJMUTHI,  HEe3JIeKTPOJIUTHI,
3/IeKTPOJIMTUYECKast JAUCCOLMALUs, OKHUC/IUTEeNb, BOCCTAaHOBUTENIb, CKOPOCThb
XUMUYECKOM peakld, XUMWYEeCKOe DaBHOBECHE); TEOPUH W 3aKOHbI (Teopusi
3/IeKTPOJIMTUUECKON JuCCOoLMaliuM, Tepuoaudeckui 3akoH 1. V. MeHperneeBa,
3aKOH COXPaHEeHMs] MacCChl BeleCTB, 3aKOH COXpPaHEeHUsl U MpeBpalleHus] SHepruu
MPpU XUMUYECKUX peaklUsx), 3aKOHOMEPHOCTH, CHMBOJIMUECKUH SI3bIK XUMUH,
MHPOBO33pEHUYECKHEe 3HaHWs, JieXKallie B OCHOBe MOHWMAaHWSI MPUYUHHOCTHA H
CUCTEMHOCTH XUMHUYECKUX SIBJIEHWM, (PAKTOJIOrMYecKue CBeZileHUs] O CBOMCTBAx,
COCTaBe, MOJIyueHUH U 6e30MacHOM HCTIOIb30BAHMU BaXKHENIIINX HeOpraHuueCcKrux
BeIIeCTB B OBITY U MPaKTUUeCKOU ZiesiTe/IbHOCTU Ue/IOBeKa;



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

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

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

c(hOopMHPOBaHHOCTb yMeHUU yCTaHaBJ/IMBaThb TPUHAJJIEXKHOCTh
HeOpraHuyecKWx BeLeCTB I10 UX COCTaBy K OIpefe/éHHOMY KJ/acCy/rpyriie
COoeIMHEHWH (MPOCThIe BellecTBa — MeTas/ulbl U HeMeTasl/ibl, OKCHU/Ibl, OCHOBaHUSI,
KUCJIOThI, aM(OTepHbIe TUAPOKCU/IbI, COMH);

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

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

chOpMHPOBAaHHOCThL ~ YMEHHH  XapaKTepH30BaThb  (OIMUCHIBATh)  OOIIMe
XMMHAUECKHMe CBOMCTBA HEOPraHWYeCKUX BeL[eCTB PAa3/IMYHbIX  KJ/acCCoB,
NOATBEPXKAaTh CYI[eCTBOBaHWE TeHeTUUeCKOM CBSI3U Me)K/ly HeOpraHu4eCKUMH
BellleCTBaMH C MOMOI[bI0 YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PeaKIui;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(HULIMPOBaTh XUMUUECKUe peakiuu T0
pa3/MUHbIM MNpU3HaKaM (YUC/ly U COCTaBy pearvpyroliux BelecTB, TEIOBOMY
3¢ dekTy peakijuy, U3MEHEHHUIO CTelleHell OKHMC/IeHUsI 371eMeHTOB, 00paTUMOCTH
peaklyy, y4aCTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTL YMEHUW COCTaB/ISITh ypaBHEHHUs Dpeaklyi pa3UuHbIX
TUIIOB, TIO/THbIe U COKPAIl|éHHbIe ypaBHeHHsI peakliuii HOHHOTO 0OMeHa, yUuThIBast
yCJI0BUS, IPU KOTOPBIX 3TH PeakLUU UAYT 10 KOHLA;



c()OpMUPOBAHHOCTb YMEHMI MPOBOJUTb peakLUW, IOJATBep)KJarolue
KaueCTBEHHbI COCTaB pa3/IMUYHbIX HEOpraHW4yecKuX BeLecTB, pacro3HaBaTh
OTILITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaX HEOPraHWYeCKUX
BeIeCTB;

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

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

cOpMUPOBAaHHOCTb YMEHUIN XapaKTepu3oBaTb XWMHYeCKue TIPOLecChl,
Jie)Kaljie B OCHOBE TMPOMBILIJIEHHOTO TOJIyueHUs CePHOM KWC/IOThl, aMMHUaka, a
Takke C(HOPMUPOBAHHOCTH Tpe/CTaB/eHu 00 OOIIMX Hay4yHbIX TPUHLUMAX U
5KO0JIOTMUeCcKUX MpobieMax XMMUUeCcKOro Mpor3BO/ICTBa;

c(OpMUPOBAHHOCTb YMEHUM TMPOBO/JUTh BBIUMC/IEHUS C HCIO0Jb30BaHUEM
TIOHSATHUST «MacCoBasi [10Jisl BellleCTBa B PAcTBOpPe», 00BbEMHBIX OTHOIIEHUN Ta30B
NPy XUMHUYeCKUX peakLMsiX, MacChl BelllecTBa Wi 00bEéMa ra3oB I0 W3BECTHOMY
KOJINYeCTBY BellleCTBa, Macce Wi 0O0BEMY OZHOIO M3 yuyaCTBYIOLIUX B peakLUu
BeIlIeCcTB, TeryioBoro 3¢@dekra peaklid Ha OCHOBe 3aKOHOB COXPaHEHUsI MacChl
BeIL|eCTB, MpeBpalleHuUsI U COXPaHeHUs SHePruy;

c(OpMUPOBAHHOCTb YMeHU COO/I0aTh MpaBUJIa MOIb30BaHUSI XUMUUECKOU
TOCY/IOM M JlabopaTOpHbIM O00OpYyZOBaHHEM, a TakKXKe IpaBWia oOpalreHus C
BeleCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1abopaTOPHBIX
XUMHUUECKUX OIIbITOB;

c()OpMUPOBAHHOCTb YMEHUM I[JIAHUPOBaTb U BBIMIOJHATE XUMHYECKUI
5KCIIepPUMEHT (pas/io’keHre MepoKCHja BOJOpPOJa B MPUCYTCTBUM KaTaau3aTopa,
orpejesieHUe CpeAbl pacTBOPOB BEIeCTB C TMOMOLIbID YHHBEPCATbHOIO
VHAWKATOpa, B/IWsSHUE Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHUUECKOW peaklivu,
peakLMd MOHHOTO OOMeHa, KaueCTBeHHbIe peakluM Ha Cy/bdaT-, KapboHaT- U
XJIOPUJ-aHUOHBI, HA KaTMOH aMMOHMS, pelleHHe 3KCIIepUMEHTA/IbHBIX 3a7ay I10
TeMaM «MeTannbl» U «HemeTannbl») B COOTBETCTBUU C TpaBW/JaMU TeXHUKHU
6e3omacHOCTU TIpy OOpallleHNH C BelleCTBaMU U J1abopaToOpHbIM 000py/[0BaHKEM,
Npe/iCTaB/ATh pe3y/bTaTbl XUMHUECKOrO 3KCIIlepuMeHTa B (opme 3amucu
yPaBHEHHM COOTBETCTBYIOLMX peakUUi M (POPMy/IMpPOBaTh BBIBOJBI Ha OCHOBE
3TUX pe3y/bTaToB;

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



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

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

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

dbopmy.

[TpakThueckass peanv3aliyds LieM U 3alau BOCIIUTAaHHS Ha ypOKax XUMHUU
OCYIIIeCTB/JISIETCI B paMKax Mooyna «YpouHas JesaTe/llbHOCTb»  Pabouell
Nnpo2pammbl 0CNUMAHUS.

Tak, peanmu3ayisi  BOCIUTATe/JILHOTO  [OTEHIMA/a  YPOKOB  XUMHH
TipelyCMaTpHBaeT:

*MaKCHMaJIbHOe MCI0J/Ib30BaHue BOCITUTaTeIbHBIX BO3MOJKHOCTeH
cofiep)KaHusl yueOHBIX TIpeMeTOB it (OPMHpOBaHUS y OOyUarOI[UXCS
POCCUMCKUX TpPAJUI[MOHHBIX JYXOBHO-HPABCTBEHHBIX U  COI[MOKYJIbTYPHBIX
L|eHHOCTel, POCCUMCKOr0 MCTOPUYECKOTO CO3HAHMS Ha OCHOBE KMCTOPUYECKOTO
MPOCBeILeHNs]; TMOAOOp COOTBETCTBYIOILETO COJEepXKaHWsI YPOKOB, 3aJjaHU,
BCIIOMOTaTe/IbHbIX MaTepHasioB, MPO0OeMHBIX CUTYyaIU /1J1s1 06Cy K IeHUH;

*BK/IIOYeHHe B pabouune TMporpaMMbl M0 yueOHBIM TIpegMeTaM, Kypcam,
MO/IyJISIM Lie/IeBbIX OPUEHTUPOB pe3y/IbTaTOB BOCIUTAHUS, UX yUeT B Orpe/ie/ieHUH
BOCTIMTATeIbHBIX 3a/lau YPOKOB, 3aHSITUA;

*BK/IFOUEHUE YyuuTelssMU B paboure mporpaMMbl yueOHBIX IIpeMEeTOB,
KypCOB, MOAYy/JAel TeMaTMKH B COOTBETCTBUU C KajeHJapHbIM TJIaHOM
BOCITUTaTeIbHOU pabOTHI;

*BBIOOD METO/IOB, METO/MK, TEeXHOJIOTUM, OKa3bIBAIOIMX BOCIMTaTeIbHOEe
BO3/IeliCTBUe Ha JTUYHOCTb B COOTBETCTBUHU C BOCITUTATE/bHBIM U/l€asioM, 1e/bi0 U
33/lauaMy  BOCTIMTaHUsI, 1leJIeBbLIMA OpHEHTHPAaMHU pe3y/bTaTOB BOCIUTAHUS;
peasii3alfyio MpUopUTeTa BOCTIMTaHUS B yueOHOM /1esiTe/IbHOCTH;

*[IpyBJ/IeUeHre BHUMaHUS 00yuaroluxcs K lIeHHOCTHOMY acCIleKTy U3yuaeMbIX
Ha YpOKax TMpeaMeTOB, SIBIeHWM U COObITHN, WHUIIMMPOBAHWE OO0CYKIeHUH,
BbICKa3bIBaHUM CBOEro MHeHWUs], BbIDAOOTKM CBOEro JIMYHOCTHOTO OTHOILIEHHS K
M3y4yaeMbIM COOBITHSIM, SIBJIEHUSIM, JTULIAM;

*[iprMeHeHre WHTePaKTUBHbBIX (hopM yueOHOM paboThl — UHTE//IeKTya/lbHbIX,
CTUMY/IUPYIOIINX TI03HABaTe/bHYI0 MOTHBALIMIO, UTPOBBIX METOAWK, AWCKYCCHH,
JAIOIINX BO3MOKHOCTb TIPHOOPECTH OMBIT Be/leHUS KOHCTPYKTUBHOTO [Wasora;



TPYIIIOBOI pabOThI, KOTOPast yUUT CTPOUTh OTHOIIIEHUS U [IeMCTBOBaTh B KOMaH/Ie,
CrIocobCTBYET pa3BUTHIO KPUTHUECKOTO MBIIIIJIEHHS;

*o0yxzaeHre oOydaromuxcss co0/ojaTh HOPMBI TIOBe/IeHUs, TIpaBU/Ia
0OITIeHHsT CO CBepCTHUKAMH U Te/larOrMiueCKUMU pabOTHUKaMH, COOTBETCTBYIOIIHE
ykiazy obiieobpa3oBaTesibHOM OpraHM3allid, YCTaHOB/IEHHWE U TIOJJIEPXKKY
nobposkenarenbHOM atMocdeph;

*OpraHM3alii0 HAaCTaBHUUECTBA MOTHUBHUPOBAHHBIX W  3PYAMPOBAHHBIX
oOyuJaroIuxcs HaJl HeYCIeBaloI[UMH OZHOK/IaCCHUKaMH, B TOM YHC/Ie C 0COOBIMH
oOpa3oBaTe/lbHBIMM  TTOTPeOHOCTSIMH,  Jlafollero  OOyYaroIUMCsl  COLIMATBLHO
3HAUMMBIN OMBIT COTPYJHUUECTBA U B3aUMHOM TIOMOIIY;

*WUHUI[UMPOBAHUE U TTO/JEPXKKY UCC/IeZI0BAaTETbCKOU [IeITe/TbHOCTH 00YJaroIuXxcs,
TUIaHUPOBaHWE U BBIMOJIHEHWE WHAWBUAYATbHBIX U TPYIMIOBBIX TMPOEKTOB
BOCITMTATe/TbHOM HaIlpaB/I€HHOCTH.



TEMATHNYECKOE IVNTAHNPOBAHUE
10 KITACC

HaumeHoBaHMe pa3je/ioB U TeM

KosmmyecTBOo yacoB

OneKTpoHHbIe (H(POBEHIE)

Ne n/m NMporpamMMsbI Bcero Konrponbneie | Ipakruueckue oOpa3oBare/bHbIE PeCypChI
paboThI paboThI
Pa3fien 1. TeopeTnueckue 0CHOBBI OPraHHYeCKOH XMMHH
[IpegmeT oprannueckoit xumuu. Teopus https://edsoo.ru/2023/06/14/
1.1 CTPOEHUsI OpraHUuecKux coefiuHeHu A. 3 vse-materialy-biblioteki-
M. bytnieposa czifrovogo-o/
WToro no paszeny 3
Pa3zpen 2. YrieBoaopoab!
https://edsoo.ru/2023/06/14/
2.1 [IpegenbHbIe yryieBOAOPOAbI — aKaHbI 2 vse-materialy-biblioteki-
czifrovogo-o/
HenpenebHble yrieBogOPO/bI: alKeHbl, httpS://edS.OO'm/.20.23/0§/14/
2.2 6 1 vse-materialy-biblioteki-
asKaJueHbl, aJTKUHbI czifrovogo-o/
https://edsoo.ru/2023/06/14/
2.3 ApomMatuyeckue yrieBogopO/ibl 2 vse-materialy-biblioteki-
czifrovogo-o/
[IpupojHbIe UCTOYHUKHU YIJIeBOJOPO/0B http s://ed§00.ru{2923/0§/14/
2.4 6 3 1 vse-materialy-biblioteki-
1 VX TIepepaboTka czifrovogo-o/
Wtoro no paspeny 13
Pa3pen 3. Kuciopoacoaepixamue opraniyeckyie CoeguHeHus
https://edsoo.ru/2023/06/14/
3.1 Cnuptel. Penon 3 vse-materialy-biblioteki-
czifrovogo-o/
Anbnervuapl. KapOoHOBbBIE KMC/IOTBI. http s://eds.oo.ru/‘20.23/0§/14/
3.2 7 1 vse-materialy-biblioteki-

CrnoxxHble 3¢UpbI

czifrovogo-o/




https://edsoo.ru/2023/06/14/

3.3 YrieBoabl 3 vse-materialy-biblioteki-
czifrovogo-o/
Wtoro no paspeny 13
Pa3pen 4. A3oTcopepikaniye opraHiyecKkie coeuHeHust
https://edsoo.ru/2023/06/14/
4.1 AmuHbI. AMUHOKUC/IOTBL. benku 3 vse-materialy-biblioteki-
czifrovogo-o/
Wtoro no paspeny 3
Pa3zpesn 5. BbicOKOMOJIeKY/IsIpHbIe COeJUHEHHS
https://edsoo.ru/2023/06/14/
5.1 [Tnactmaccel. Kayuyku. BosokHa 2 vse-materialy-biblioteki-
czifrovogo-o/
Wtoro no paspeny 2
OBHIEE KOJIMYECTBO YACOB I10 34
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11 K/TACC

KosmmuecTBo yacoB
HaumMeHoBaHMe pa3je/ioB U TeM OneKTpoHHbIe (H(POBEHIE)

MPOrpamMMbI Bcero KonrponeHere | Ipakrnyeckue oGpa3oBare/bHbIE Pecypchl
paboThI paboThI

Ne n/m1

Paspen 1. Teopernyeckue 0CHOBbLI XUMHH

Crpoenue atoMoB. [lepuoguueckuit

https://edsoo.ru/2023/06/14/
3akoH U [lepuoanueckas cucrema

1.1 3 vse-materialy-biblioteki-
XUMUUeCKUX 371eMeHTOB /1. U. .
czifrovogo-o/
MeHgesieeBa
Crpoente Bemjectsa. MuorooGpasue https://edsoo.ru/2023/06/14/
1.2 ) 4 vse-materialy-biblioteki-

BellleCTB czifrovogo-o/

https://edsoo.ru/2023/06/14/
1.3 XumuryeckKue peakuu 6 1 1 vse-materialy-biblioteki-
czifrovogo-o/

Wtoro no paspeny 13

Pa3pen 2. Heoprannueckass Xumus

https://edsoo.ru/2023/06/14/
2.1 Mertasnibl 6 1 vse-materialy-biblioteki-
czifrovogo-o/

https://edsoo.ru/2023/06/14/
2.2 HemeTanbl 9 1 1 vse-materialy-biblioteki-
czifrovogo-o/

https://edsoo.ru/2023/06/14/
2 vse-materialy-biblioteki-
czifrovogo-o/

CBsi3b HEOPraHWYeCKUX U OPraHUueCcKrUx
Bell|eCTB

2.3

Wtoro no paspeny 17

Paspgen 3. Xumus u KU3Hb

https://edsoo.ru/2023/06/14/

3.1 XUMUS U )KU3Hb 4 vse-materialy-biblioteki-
czifrovogo-o/




HWToro no pasgeny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME
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ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacoB
No Tema vDoKa K - Jara OneKTpoHHbIe HU(ppoBbIe
n/n yp Bcero OHTPO/IBHEI PaKTHUECKME | yovvenns | oOpasoBaTe/bHbIe PeCypChl
e padoThbI padoThI
[IpeameT opraHMYeCcKou XUMUH, eé https://edsoo.ru/2023/06/14/
1 BO3HUKHOBEHUE, Pa3BUTHE U 1 04.09. vse-materialy-biblioteki-
3Ha4YeHue czifrovogo-o/
Teopusi CTpoeHsE OpraHuyeCcKux https://edsoo.ru/2023/06/14/
2 coenuHeHut A. M. bByTtnepoga, eé 1 11.009. vse-materialy-biblioteki-
OCHOBHBIE IT0JIO>KEHMS czifrovogo-o/
[TpencraBieHue 0 KiacCUdUKaLUu
OpraHuyecKux BelecTsB. https://edsoo.ru/2023/06/14/
3 Homenknarypa (cructematrueckas) 1 18.09. vse-materialy-biblioteki-
Yl TPUBMA/IbHbIe Ha3BaHUS czifrovogo-o/
OpraHUYeCcKUX BeIecTB
AJIKaHBI: COCTAR 1 CTDOEHMe https://edsoo.ru/2023/06/14/
4 ) » VTP ’ 1 25.09. vse-materialy-biblioteki-
TOMOJIOTUYECKUU Psif Czifrovogo-o/
MeTaH ¥ 5TaH — NpoCTeHIme https://edsoo.ru/2023/06/14/
5 p 1 02.10. vse-materialy-biblioteki-
TIpe/ICTaBUTE/N aJIKaHOB .
czifrovogo-o/
AJIKEHbI: COCTAR 1 CTDOEHIe https://edsoo.ru/2023/06/14/
6 o P ’ 1 09.10. vse-materialy-biblioteki-
cBOMCTBA czifrovogo-o/
OTHJ/IEH U TIPOTTH/IEH — https://edsoo.ru/2023/06/14/
7 TpocTeiiliivie TipeiCTaBUTeN 1 16.10. vse-materialy-biblioteki-
aJIKeHOB czifrovogo-o/
[TpakTrueckast pabora Ne 1. https://edsoo.ru/2023/06/14/
8 «ITonmyueHue sTUIEHa U U3yUYeHUe 1 1 23.10. vse-materialy-biblioteki-
€ro CBOMCTB» czifrovogo-o/




Ankaguvensl. byragven-1,3 u

https://edsoo.ru/2023/06/14/

9 mMetunOyTaguen-1,3. [TomyueHue 06.11. vse-materialy-biblioteki-

CUHTETUYECKOr0 KayuyyKa U pe3uHbl czifrovogo-o/

AKWHBI: COCTaB U 0COOEHHOCTH

CTDOEHHMS. FOMOJIOrMIEeCKul DS https://edsoo.ru/2023/06/14/
10 P ’ . PAA. 13.11. vse-materialy-biblioteki-

AneTtuneH — npoCcTenimnm czifrovogo-of

T1pe/iCTaBUTe b aJIKUHOB

BhIYMC/IeHHs 110 VDABHEHMIO https://edsoo.ru/2023/06/14/
11 . yp 20.11. vse-materialy-biblioteki-

XMMHUYeCKOM peakLuu Czifrovogo-o/

Ty ——— https://edsoo.ru/2023/06/14/
12 p ) yor. 27.11. vse-materialy-biblioteki-

TOKCMYHOCTL apeHOB czifrovogo-o/

I'eneTHueCKas CBs3b https://edsoo.ru/2023/06/14/
13 yIJIeBOZOPO/0B, TIPUHA//IeKaIUX 04.12. vse-materialy-biblioteki-

K pa3/IMuHbIM KJlaccam czifrovogo-o/

[TprpoaHbIe UCTOYHUKHU

Fl?IeI];OAO OI0B: IIDHDOIHELA a3 1 https://edsoo.ru/2023/06/14/

14 y AOPOAOB: TIPHPOZ 11.12. vse-materialy-biblioteki-

NonyTHbIe He(TsIHbIe Ta3bl, HePTh czifrovogo-o/

Y MPOJIYKTHI €€ miepepaboTKu

KOHTDO/IBHAS DaGOTa IO DasIeN https://edsoo.ru/2023/06/14/
15 P P pasaety 18.12. vse-materialy-biblioteki-

«YTJ1IeBOOPOABI» czifrovogo-o/

[TpupopHble UCTOUHUKUA

FPJ)Ie[];OAO 010B: IIDHDOAHELE a3 | https://edsoo.ru/2023/06/14/

16 y AOPOAOB: TIPUPOA 25.12. vse-materialy-biblioteki-

MOy THbIE He(?TﬂHbIe rasbl, He)Th czifrovogo-of

Y POJIYKTHI €€ miepepaboTKu

[TpesenbHbIe OHOATOMHbIE https://edsoo.ru/2023/06/14/
17 CIIUPTBI: METAHOJ/I Y 3TAHOJI. vse-materialy-biblioteki-

BozopopaHasi cBsi3b czifrovogo-o/

MHOIOATOMHBIE CIIDTL: https://edsoo.ru/2023/06/14/
18 PTbI: vse-materialy-biblioteki-

STUJIEHTJIMKOJIb U TJIMLIEPUH

czifrovogo-o/




®deHoIT: CTpO€HHE MOJIEKY/JIbI,

https://edsoo.ru/2023/06/14/

19 (bu3nueckre U XUMHUYeCKre vse-materialy-biblioteki-
CBOWCTBA, NPUMEHEeHue czifrovogo-o/
. https://edsoo.ru/2023/06/14/
20 AbiieruzipL c])(EManb,z[erI/I,q " vse-materialy-biblioteki-
aueranberus. ALeToH czifrovogo-o/
O/HOOCHOBHBIE TIPe/ie/IbHbIE https://eds00.ru/2023/06/14/
21 KapOOHOBBIE KUC/IOThI: MypPaBbUHAS vse-materialy-biblioteki-
U YKCYCHasi czifrovogo-o/
[TpakTrueckast pabora Ne 2. https://edsoo.ru/2023/06/14/
22 «CBoliCcTBa pacTBOpa YKCYCHOU vse-materialy-biblioteki-
KUCJIOTBI» czifrovogo-o/
CreapyHOBasi ¥ 0JIeHOBast https://edsoo.ru/2023/06/14/
23 KHUCJIOTHI, KaK MpeJiCTaBUTeN vse-materialy-biblioteki-
BBICIIIMX KaPOOHOBBIX KUCJIOT czifrovogo-o/
Mpbi1a KaK COM BBICLINX https://edsoo.ru/2023/06/14/
24 KapOOHOBBIX KHCJIOT, KX MOIOIIlee vse-materialy-biblioteki-
JleliCTBUe czifrovogo-o/
Crno>xHblie 3(hUpbI Kak https://edsoo.ru/2023/06/14/
25 NIPOM3BO/IHBIE KAPOOHOBBIX KHCIIOT. vse-materialy-biblioteki-
I'upon3 ci0)KHBIX 3(OUPOB czifrovogo-o/
. https://edso0.ru/2023/06/14/
26 7KHpEI: TH/PO/IM3, NPUMEHEHHe, vse-materialy-biblioteki-
Orosoruyeckasi posib KMUPOB .
czifrovogo-o/
YrneBofpl: CcOCTaB,
o https://edsoo.ru/2023/06/14/
Kjaccudukanus. Baxneiive . R
27 vse-materialy-biblioteki-
Tpe/iCTaBUTeIU: [JIF0K03a, czifrovogo-o/
(bpyKTO3a, caxapo3a
https://edsoo.ru/2023/06/14/
28 Kpaxwman u jesiro103a kai vse-materialy-biblioteki-
TIPUPO/HBIE [T0/TUMEDbI czifrovogo-of
29 KontposnbHast paboTa o paszjeny https://edsoo.ru/2023/06/14/

«Kucnopopcoaepxaiiye

vse-materialy-biblioteki-




OpraHrn4yeckue coe JHMHEHW»

czifrovogo-o/

https://edsoo.ru/2023/06/14/

30 AMWVHBI: METW/IaMWUH U aHUIVH 1 vse-materialy-biblioteki-
czifrovogo-o/
AMHHOKHUCIOTHI KaK aM(oTepHbIe
ODTAHMYECKIE COeMMHEHMS. X https://edsoo.ru/2023/06/14/
31 6p A ’ 1 vse-materialy-biblioteki-
HMOJIOTUUeCKOe 3HaueHue. czifrovogo-of
ITenrtu bl
Be/IKi KaK TIDUDOIHEe https://edsoo.ru/2023/06/14/
32 PHPOZ 1 vse-materialy-biblioteki-
BbICOKOMOJIEKYJISIpPHbIe COeJMHEeHUs .
czifrovogo-o/
OcHOBHbIE TIOHATUSI XUMUH https://edsoo.ru/2023/06/14/
33 BbICOKOMOJIEKYJISIPHBIX 1 vse-materialy-biblioteki-
coe/IMHeHUN czifrovogo-o/
OCHOBHbIE METO/bI CUHTE3a
BEICOKOMOJICKVISIDHBIX https://edsoo.ru/2023/06/14/
34 N 1}_][ P 1 vse-materialy-biblioteki-
coepuHeHui. [1nactmaccel, czifrovogo-of
Kay4yKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34
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11 K/TACC

KosinuecTBO uacos

No Tema vboKa Jdara OneKTpoHHbIe HU(poBbIe
n/n yp Bcero KonTpo/bub! IpaxTiyeckue u3yueHusi | obOpa3oBaTe/bHbIe PeCypChl
e padoThbI padoThI
XHAMHUUECKUM 3/1IeMeHT. ATOM. https://edsoo.ru/2023/06/14/
1 OneKTpOHHasi KOHQUrypauus 1 05.009. vse-materialy-biblioteki-
aTOMOB czifrovogo-o/
[Teproanueckuil 3aKOH U
ITeproguueckas cucrema
XUMHUYeCKUX 371eMeHTOB [1. M. http S://eds.oo'ru{20.23/0§/14/
2 MeHjeleeBa, 1X CBSI3b C 1 12.09. ng-materlaly-blbllotekl-
2 . czifrovogo-o/
COBPEMEHHOW Teopueu CTPOeHUsI
aTOMOB
3aKOHOMepHOCTH U3MeHeHUs!
CBOMCTB XMMUYECKHX 3JIEMEHTOB U
VX COe/IMHeHWH M0 TpynnaMm 1 https://edsoo.ru/2023/06/14/
3 repyojaM. 3JHaueHue 1 19.09. vse-materialy-biblioteki-
NIepUOJAYeCKOr0 3aKOHa U CUCTEMBI czifrovogo-o/
XUMUYeCKUX 371emeHToB /.M.
MeHjeneeBa B pa3BUTUU HAYKU
Ctpoenue BeljecTBa. XuMuueckas
CBfI3b, €6 BU/Ibl; MeXaHU3MbI http s://eds.oo.ru/.20.23/0§/14/
4 6 ’ ’ . 1 26.09. vse-materialy-biblioteki-
o0Opa3oBaHUs KOBa/leHTHOU CBSI3U. czifrovogo-o/
BopopopaHas cBsi3b
BaneHTHOCTE.
DJIEKTPOOTPHULIATEIBHOCTL. CTerneHb https://edsoo.ru/2023/06/14/
5 OKHCJieHUs. BelectBa 1 03.10. vse-materialy-biblioteki-
MOJIEKYJIIPHOTO ¥ HEMOJIeKYJIIPHOTO czifrovogo-o/
CTpOeHUs
6 [ToHnaTre o AUCTIEPCHBIX CUCTEMAX. 1 10.10. https://edsoo.ru/2023/06/14/
VICTHHHBIE ¥ KOJUIOU/HBIE PACTBOPEL. vse-materialy-biblioteki-
czifrovogo-o/




MaccoBas 07151 BelllecTBa B
pacTBope

Krnaccudukaiysi 1 HoMeHK/IaTypa
HEOpPraHUuYeCcKHUx CoeUHEeHUHN.

https://edsoo.ru/2023/06/14/

7 I'eHeTHueckas CBSI3b 17.10. vse-materialy-biblioteki-
HeopraHWYyeCcKUXx BelleCTB, czifrovogo-o/
pa3/IMUHbIX KJ/IaCCOB
Krnaccudukaiiys XuMruueckux
peakiiyii B HeopraHu4eckou u
OpraHMuecKOil XUMHH. 3aKOH https://edsoo.ru/2023/06/14/
8 ’ 24.10. vse-materialy-biblioteki-
COXpaHeHUs1 MaCChl BeleCTB; 3aKOH .
czifrovogo-o/
COXpaHeHUsl U MpeBpaleHust
SHEPryuy Npu XUMUYEeCKUX peakLUsix
https://edsoo.ru/2023/06/14/
9 CkopocTs peakin. OBpaimble 07.11. vse-materialy-biblioteki-
peakLi. XMUUeCKOe paBHOBecHe .
czifrovogo-o/
[MpakTuueckasi pabora Ne 1. https://edsoo.ru/2023/06/14/
10 «BnusiHue pa3nuuHbIX (aKTOPOB Ha 14.11. vse-materialy-biblioteki-
CKOPOCTb XUMHUYECKOW pPeaKkLin» czifrovogo-o/
OJIEKTPOJIUTUYECKas JUCCOLaLIUS.
[ToHaTue o BOZOPOAHOM ITOKAa3areJsie https://edsoo.ru/2023/06/14/
11 (pH) pacTtBopa. Peakijy noHHoro 21.11. vse-materialy-biblioteki-
obmeHa. ['uipony3 opraHMYeCcKUx 1 czifrovogo-o/
HEeOpPraHMYeCKux BeleCTB
OKuC/IMTeTbHO-BOCCTAHOBUTE/TLHBIE https://edsoo.ru/2023/06/14/
12 peakiyu. [Tonsarue 06 anekTponmse 28.11. vse-materialy-biblioteki-
pacIjiaBOB M paCTBOPOB COJier czifrovogo-o/
https://edsoo.ru/2023/06/14/
13 KonrposbHast paGora 1o pasjeny 05.12. vse-materialy-biblioteki-
«TeopeTrueckrie OCHOBbI XUMUU» )
czifrovogo-o/
14 MeTasnbl, UX TIOJI0KEHUE B 12.12. https://edso00.ru/2023/06/14/

[Teproanueckoi crucTeme
XMMHUYeCcKux 371eMeHToB /1. .

vse-materialy-biblioteki-
czifrovogo-o/




MeHgeneeBa 1 0COOEHHOCTH
cTpoeHust aToMoB. O01me
(u3ryecKre CBOMCTBA MeTa/IJIOB

CninaBbl MeTasl/IOB.

https://edsoo.ru/2023/06/14/

15 OIeKTPOXUMHUUECKUM PSJ] 19.12. vse-materialy-biblioteki-
HaNpsKeHUN MeTaslJIoB czifrovogo-o/
XuMunyeckre CBOMCTBa BaXKHEUILINX
MeTa/ToB (HaTpUii, Kamuii, Kbt https://edsoo.ru/2023/06/14/

16 o . ’ ’ 26.12. vse-materialy-biblioteki-
MarHui, aJIEOMI/IHI/II/I) U UX czifrovogo-of
COe/IMHEeHU
X o https://edsoo.ru/2023/06/14/

VMHYeCKUe CBOMCTBA XpoMa, Me/Ix . o
17 o vse-materialy-biblioteki-
Y VX COeJUHEeHUN Czifrovogo-o/
X o https://edsoo.ru/2023/06/14/
MMHUUYeCKUe CBOMCTBA LIUHKA, : e

18 M vse-materialy-biblioteki-

JKesnesa U UX COeJJMHeHU! .
czifrovogo-o/
[MpakTryeckast pabora Ne 2. https://edsoo.ru/2023/06/14/

19 "PereHvie 3KkCriepuMeHTaIbHBIX vse-materialy-biblioteki-

3a7ay 1o teme «MeTasnabi»" czifrovogo-o/
Hewmertasbl, UX 110/10’KeHNe B
[Tepyoanueckoi cucteme https://edsoo.ru/2023/06/14/

20 XMMHUYeCcKux 3eMeHToB /. U. vse-materialy-biblioteki-

MeHzenieeBa 1 0COO€HHOCTH czifrovogo-o/

CTPOEeHUsI aTOMOB

dusnyeckre CBOMCTBA HEMETAa/UIOB.

A https://edsoo.ru/2023/06/14/
JIIOTPONUSI HEMETA/JIOB (Ha . ey

21 vse-materialy-biblioteki-
TIpUMepe KUCI0poja, cepsl, pocdopa czifrovogo-of
Y yI/1epoja)

X o https://edsoo.ru/2023/06/14/
VMHYeCKUe CBOKCTBA rajloreHoB, . o

22 o vse-materialy-biblioteki-
Cepbl U UX COeJUHEeHUN Czifrovogo-o/

23 XMUMHUeCKHe CBOMCTBA a30Ta, https://edsoo.ru/2023/06/14/

thocdopa 1 Ux coeguHEHUM

vse-materialy-biblioteki-




czifrovogo-o/

XWMHJecKue CBOWCTBA yIiepo/ia,

https://edsoo.ru/2023/06/14/

24 o vse-materialy-biblioteki-
KPEeMHHUS U UX COeIMHeHUN .
czifrovogo-o/
N o https://edso0.ru/2023/06/14/
pUMeHeHVe Ba)KHeUIINUX . e
25 . vse-materialy-biblioteki-
HEeMeTa/IJIOB U UX COeIMHEeHUN czifrovogo-o/
O600111eHNEe ¥ CUCTeMAaTH3al st
3HaHwuii 1o Teme «HemeTtanib». https://edsoo.ru/2023/06/14/
26 Boruncienus 1o ypaBHeHUsIM vse-materialy-biblioteki-
XUMMYECKHX peakiuil 1 czifrovogo-o/
TePMOXUMUUECKHE PACUETHI
[MpakTrueckas pabota Ne 3. https://edsoo.ru/2023/06/14/
27 «PellieHre 3KCrIepPUMEHTaIbHBIX vse-materialy-biblioteki-
3az1a4 1o teme "HemeTasibl'"» czifrovogo-o/
K https://edsoo.ru/2023/06/14/
OHTpOJIbHAs paboTa 10 TeMam . S
28 M H vse-materialy-biblioteki-
«VleTa/lJibl» U «kHeMeTa/UIbD» czi frovogo-o /
Heopranvueckue v opraHuyeckue https://edsoo.ru/2023/06/14/
29 KUC10Tel. Heoprannueckue u vse-materialy-biblioteki-
OpraHuyeckre OCHOBAaHUS czifrovogo-o/
AmM@oTepHbie HeopraHu4eckue 1
OpraHuyeckue CoeJUHeHUs. https://edsoo.ru/2023/06/14/
30 I'eHeTHueckas CBSI3b vse-materialy-biblioteki-
HeopraHWYeCKUX U OpraHuyeckrux czifrovogo-o/
BellleCTB
Posib xumun B 0becrieueHUH
o o https://edsoo.ru/2023/06/14/
9KOJIOTUYEeCKOM, SIHEepreTHYeCcKon 1 . e
31 . vse-materialy-biblioteki-
TIUILEeBOM Oe30MacHOCTH, Pa3BUTHH i
czifrovogo-o/
MeJUL[MHbI
[TpeacraBneHust 06 00I[MX HAyUYHbIX https://edsoo.ru/2023/06/14/
32 TIPUHLIUIAX [IPOMBILLIJIEHHOTO vse-materialy-biblioteki-

MOJIyUeHH A BAXKHEMIIINX BelleCTB

czifrovogo-o/




UesioBeK B Mype BellleCTB U

https://edsoo.ru/2023/06/14/

33 1 vse-materialy-biblioteki-
MaTepuanon czifrovogo-o/
https://edsoo.ru/2023/06/14/
34 XUMHUA U 3[,0pOBbe YesioBeKa 1 vse-materialy-biblioteki-
czifrovogo-o/
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







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

1. Xwumus, 10 knacc/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AximoHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHre»
2. Xumwus, 11 knacc/ T'abpuensan O.C., OctpoymoB N.T'., Cnagkos C.A.,

AxrmonepHoe o6111ecTBO «M3marenscTBo «IIpocBertieHre»

METOJNYECKHNE MATEPHUAJIbI VIS YUUTEJIA

1. Xumus (6a30Bbiii ypoBeHb). Peanuzaiiusi TpeboBanuii @I'OC oCHOBHOTO
o011iero obpasoBaHusi: MeToudYeckoe Tocobue aist yuurens / KaBepuna A.
A., IInuyruna I'.B.; nox pea. I'. B. [Tuuyrunou. M. : ®T'BHY «MHCcTUTYT
cTpareruu pa3sutus oopa3opanusi PAO», 2022 81 c.:

2. Xomuenko W.I'. Tlocobue 10 XuMHM [/ TIOCTYMAKOLUMX B BY3bl/
N.I".XomueHKO.-4-e u3n. ucnp. u gorn.— M.. OOO «M3patenbctBo HoBast
BOJIHa»: M3naTtens YMepeHKoB.-2020.-480 c

3. KaBepuna A.A. Xumus. E1UHBIN rOoCyiapCTBEHHBIN 5K3aMeH. ['oToBuMCS K
WUTOrOBOM aTTecTauuu: yuebHoe nocobue / A.A. KaBepuHa, FO.H.
Mepngepes, I'.H. MonuanoBa, H.B. Ceupuzgenkosa, M.I'. CHactrHa, C.B.
CraxanoBa. — M.: UnTemnekt-LienTp, 2020 — 280 c.

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU
NHTEPHET

https://educont.ru/

https://resh.edu.ru/
http://www fipi.ru [Topran ®UIIN — ®efepanbHbIil KHCTUTYT Tearoriueckux u3MepeHuit




ITPJIOKEHME 1

IIpuMepHbIe TeMBbI MPOEKTHBIX H YUeOHO-MCC/Iei0BaTe/TbCKHX

pabot mo xummuu s 10-11 k1accos

A30T B Halllel KU3HU.

AmMdoTepHOCTh coeiHeHN OepUUs

AHTHOHMOTHKHU — MOII[HOE OPY>KHUEe.

benku — ocHoBa ku3HU. V3yueHure 6e1KOB, pepMeHTOB: B3IJIsA] XUMHUKa,

Ouosora, pu3MKa.

buoreHHbie 371€eMeHTHI.

buosiornueckass U MeIMIIMHCKAs1 POJib XUMUUECKHX 3JIEMEHTOB.

buonornyeckre aciekTbl XMMUW 3/1IEMEHTOB.

buosiornueckure yachl, WM Kak NPOKUATH JJOMTO.

bieck v cusa 340poBbIX BOJIOC (C TOUKU 3pEHUST XUMUKA) .

B mMupe WHAUKATOPOB.

BuTamMuyHBI ¥ UX POJIb B JKU3HEEATETbHOCTH Yel0BeKa.

BusiHue 6110/10THUeCKH aKTUBHOM BO/bI HA POCT pacTeHUH.

BivisiHue MUKPO3/1eMEHTOB Ha OPraHv3M PacTeHUH.

Bmusinne PH cpezbl Ha poCT pacTeHUi.

BiusiHre coBpeMeHHBIX MOIOIIUX CPeJICTB Ha »KU3HEeCITOCOOHOCTh Pa3HBIX

THIIOB BOJIOC.

BivisiHe CTIUPTHBIX HAITUTKOB Ha JieHaTypallyio 0eKoB.

BripaiiBaHue KpUcTasiios.

['urueHnyeckre U KOCMeTHUeCKHe Cpe/iCTBa.

['urnennyeckure CBOMCTBA HEKOTOPBIX MOIOLLMX CPEeZCTB.

['pymiribl BUOreHHBIX 3/1eMEeHTOB.

IO.W. Menpenees B [TeTepOypre.

[aByieHre B OKpPY>KaroLeM HaC MUpe.

HNedulyr 351eMeHTOB U BHEIIIHOCTb.

NveTruecKul 3aMeHUTe b Caxapa acrapTaM — TOKCUYHOe BelleCTBO.



