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INOSICHUTEJIBHASA 3AIINCKA

[lporpamMmmMa 10 XHUMHM Ha YpOBHe cpeAHero o0ijero o0pa3oBaHus
pa3paboTraHa Ha ocHoBe ®egepasbHOro 3akoHa ot 29.12.2012 Ne 273-P3 «O06
obpazoBannu B Poccuiickoii ®efepaiyn», TpeOOBaHUM K pe3y/ibTaTaM OCBOEHUS
denepanbHOM 06pa3oBaTeslbHOM TMpOrpaMMbl  cpefiHero o0irero ob6pa3oBaHuUs
(®OIT COO), TmpeacraBieHHbIx B @DenepaJbHOM  TOCY/lapCTBEHHOM
obpasoBarenpHOM cTaHzapre COO, c yuétom KoHIemniuy TpernoiaBaHust
yueOHOTO TIpeiMeTa «XHMUsl» B 00pa3oBaTe/bHBIX OpraHusainusax Poccuiickoi
denepaliuy, peanu3ylOIIUX OCHOBHble OOpa3oBaTesibHble TMPOTPaMMbl, U
OCHOBHBIX TIONOXeHUU «CTpaTerud pa3BUTUSI BOCIUTAaHUS B POCCHUCKOU
®epepaumu Ha nepuof, a0 2025 roga» (Pacnopsbkenue IlpaBurtenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MpOrpamMMbl 10 XUMHH, K OIpefe/ieHHI0
o01ieli crpareruu 00yueHHs, BOCTIMTAHUS M Pa3BUTHS 00yUarOIUXCsl Cpe/ICTBaMH
yuebHoro npeameta «Xumusi» 7s1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBWIIA
KoHLernTyanbHble monoxeHruss ®I'OC COO o B3auM00OYC/IOBIEHHOCTH IieJiei,
cojiep)KaHusi, pe3ynbTaToB 00OydeHHs ¥ TpeOOBaHWM K YPOBHIO TIOATOTOBKH
BBIITYCKHUKOB.

XrUMHueckoe obpasoBaHue, roTyyaeMoe BbIITyCKHUKaMU
o61mieobpa3oBaTe/ibHOM  OpraHM3allvd, SIB/SeTCS HEeoTheMJeMOW UaCThl0 UX
obpazoBaHHOCTH. OHO CHAYKAT 3aBepIIAlOIIMM  3TallOM peaju3alid  Ha
COOTBETCTBYIOIL[eM eMy ©0a30BOM YpOBHe K/IHOUeBbIX I1[€eHHOCTeH, TPUCYIIUX
L[eJIOCTHOM CHUCTeMe XHWMHUYeckoro oOpa3oBaHMsi. OTH LIEHHOCTH KacarwTcs
TI03HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHHS MUPOBO33PeHUs U 0011eli Ky/IbTYpPbI
ye/iOBeKa, a TakKKe 9SKOJIOTHYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J0POBbI0 U TPUPOAHOW cpefie. Peanusyercs xumuueckoe obpa3oBaHue
oOyyJaroIuxcst Ha ypoBHe cpefjHero o0iero obpa3oBaHUs Cpe/ICTBAMM yueOHOTro
npeaMera «XHMHUSI», COJep)KaHWe M TOCTPOeHWe KOTOpPOro OIpefiesieHbl B
rporpaMme 10 XWMWUU C YUYETOM CrHelUUKU HAyKu XUMHUM, €€ 3HaueHus B
MO03HAHUM TIPUPOZbI U B MaTepuanbHOW >XM3HU OOIecTBa, a Takke C YYETOM
o0mMx 1eseli W TIPUHLIUIIOB, XapaKTepU3YIOL[UX COBDPEMEHHOe COCTOsIHHe
cucteMbl cpefHero obirero obpa3oBanusi B Poccuiickoii ®ejepariuu.

XUMUSI KaK 3J7IeMEeHT CHCTeMbl eCTeCTBEHHBIX HayK WrpaeT ocobyio posib B
COBpPeMEeHHOW I[MBWIM3ALMM, B CO3[jaHUH HOBOW 0a3bl MaTepyaibHOM KYJILTYPHI.
OHa BHOCUT CBOU BKJIaJ, B (h)OPMHPOBaHKEe pallMOHAJBLHOIO0 HAYUYHOI'O MBbIIIIEHUS,
B CO3/IlaHKME 1[eJIOCTHOTO TIpeJCTaB/eHuss 00 OKpY’KarollleM MUpe Kak O eJUHCTBe
TIpUPO/bI U UesioBeKa, KoTopoe (GOpPMUPYeTCsl B XMMUM Ha OCHOBE TOHUMaHUs
BelLleCTBEHHOI'0 COCTaBa OKPY’KAKOL[ero MHPA, OCO3HAHWSI B3aWMOCBSI3U MEXIY
CTpOEeHHEeM BellleCTB, UX CBOMCTBaMHU Y BO3MOKHLIMM 00/1aCTIMU TIPUMEHEeHUSI.



TecHO B3auMO/IeHICTBYsl C APYTMMHU eCTeCTBeHHbIMU HayKaMH, XUMUs CTaja
HEOTheMJ/IEMOI YaCTbI0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBUEM YCITIeIITHOTO
TPyJl@a ¥ >KU3HU KaKJAoro useHa oOijectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3yjlaTe/ibHasi, KaK HayKa BBICOKMX TEXHOJIOTUM HarpaB/ieHa Ha pelleHue
r06anbHBIX Mpo6eM yCTOMUMBOTO pa3BUTUS UeOBeUeCTBA — ChIPhEBOM,
9HEepPreTUUYEeCKOM, MUILEeBOM, SKOOTrHIecKor 6e301MacHOCTH 1 OXPaHbI 3/10POBbSI.

B cooTtBeTcTBUM C OOIUMH 1ie/IIMA W TIPUHIUIIAMH CpeZiHero 001iero
obpa3zoBaHus cozep>kaHue npeameTa «Xumus» (10-11 kmaccel, 6a30BbI ypOBEHBb
W3y4eHs1) OPMeHTHUPOBAHO MPEUMYI[eCTBEHHO Ha OOIeKYIbTYPHYIO TOATOTOBKY
oOyyJaromuxcs, HeoOXOJUMyI0 WM i1 BbIpaOOTKM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOr0 BK/IKUEHUS B JKM3Hb COLIMYyMa, TMPO/IO/DKEHUS
o0Opa3oBaHMs B pa3/IMUYHbIX 00/1aCTSIX, HE CBSI3aHHBIX HETIOCPEe/ICTBEHHO C XUMHEH.

CocTaB/isAOIMMA  TIpeiMeTa «XUMHUSD»  SABJISIOTCA  0a30Bble KypChl —
«Oprannyeckasi xumusi» U «OOIIasgs ¥ HeopraHuueckas XUMHs», OCHOBHBIM
KOMITOHEHTOM CO/IepP>KaHUsI KOTOPBIX SIBJ/ISIFOTCS OCHOBBI 0a30BO# HayKu: cHCTeMa
3HAHUH TI0 HEOPTaHWUeCKOW XWMHH (C BK/IFOUeHWEM 3HaHWW W3 00lel XUMUN) U
OpraHhuyeckou xumuu. POpMHUPOBaHWE [aHHOW CHUCTEMbl 3HAHUM TIPU U3Y4YEHUU
npegMeTta obecrieuriBaeT BO3MOKHOCTb pacCMOTpPeHHs BCero MHOroobpasus
Bell[eCTB Ha OCHOBe OOIIMX MOHSATHH, 3aKOHOB 1 TeOPU XUMUH.

CrpykTypa cozepXaHusi KypcoB — «OpraHuueckas Xumus» U «OOmas u
HeopraHuyeckass XuUMUs» C(POpMHpOBaHa B MpOrpaMMe [0 XMMHUKW Ha OCHOBe
CUCTEeMHOTO TIO[XOJa K WU3yueHWI0 yueOHOro Marepuasa | 00yc/oB/ieHa
HUCTOpUYECKM  OOOCHOBAaHHBLIM  pa3BUTHEM  3HAHWW Ha  OMpejle/IEHHBIX
TeOpeTUYeCKUX YPOBHSIX. Tak, B Kypce OpraHM4eckOd XWUMHUHU BelecTBa
pacCcMaTpUBAIOTCS HAa YPOBHE K/IaCCMYeCKOW TeOpUU CTPOEHHsI OpraHhueCKUX
COelMHEHWW, a TakKKe Ha YpPOBHE CTEPeOXUMHYECKUX U  3JeKTPOHHBIX
Tipe/icTaB/ieHUd O cTpoeHuu BeilecTB. CBefleHHs 00 wu3ydyaeMbIXx B Kypce
BellleCTBaxX JAl0TCS B Pa3BUTUU — OT YIJIEBOJOPOJOB [0 CIOXKHBIX OMOJIOTHYeCKU
aKTUBHBIX COeJIMHeHWM. B Kypce opraHMYecKoWl XUMHUU T[IOy4yalOT pa3BUTHE
chopMrpOBaHHbIe Ha YPOBHE OCHOBHOTO 001ijero obpa3oBaHusi MepBOHauaIbHbIe
rpe/iCTaB/IeHUs] 0 XUMUUYECKOW CBSI3M, K/IaCCU(PUKALIMOHHBIX MPU3HaKaxX BelecTB,
3aBUCHMMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHS], O XUMHUUECKOU peaklnu.

[Tog HOBBIM YI7IOM 3peHHMs B TMpeAMeTe «XWMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3yUeHHbIM Ha YPOBHe OCHOBHOTrO o00iero o6pa3oBaHus
TeopeTUYeCcKUi maTepuan M (HaKTOJOTMYeCcKrue CBeJleHUs] O BeljecTBax U
XUMHUUeCKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIrjas ¥ HeopraHWuecKas
XUMUS» O0OyYaroIUMCsl  TIPe/IOCTaB/ISIeTCS  BO3MOJKHOCTb OCO3HATh 3HaueHHe
TIepUOANUeCKOT0 3aKOHA C OOIIeTeopeTHYecKMX U MeTO/0/IOTUUeCKUX TIO3ULIUH,



ryb)ke TOHSATH MCTOpPUYECKOe U3MeHeHHe (QYHKIMM 3TOro 3akoHa — OT
0600111aro1Ieit 10 00BACHSIONIENH U TIPOTHO3HUPYIOITIEH.

EnuHas cucreMa 3HAaHWMA O Ba)KHEHWIIMX BeleCTBaX, MX COCTAaBe, CTPOEHWH,
CBOMCTBAX W TNPUMEHEHWM, a TaKKe O XUMHUECKMX peakIUsX, UX CYIITHOCTH U
3aKOHOMEpPHOCTSAX TpOTeKaHusi [JomnoyHsietca B Kypcax 10 u 11 kjaccoB
3/IeMeHTaMH COZIep>KaHUsl, WMEIOIIUMU KyJIbTYDPOJOTMUeCKUA U TMPUK/IaJZHON
XapakTtep. OTW 3HaHUSA CIIOCOOCTBYIOT TIOHMMAaHHIO B3aWMOCBS3M XUMHH C
JPYTUMU HayKaM{, PacKpbIBAalOT €€ poJib B T0O3HAaBATeIbHOW U TMPAKTHUECKOU
JesiITe/IbHOCTU  YesIOBeKa, CITOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHHWS K TIPOLIeCCY
TBOpYECTBa B 00J/IaCTH TeOpWHU U MPaKTUUECKUX MPUI0KEHUM XUMUU, TOMOTratoT
BBIITYCKHUKY OPHUEHTHUPOBAaTbCS B OOIECTBEHHO W JIMYHOCTHO 3HAUMMBIX
npo0sieMax, CBSI3aHHBIX C XWMHEH, KPUTHUYECKH OCMBIC/IMBAaTh WHGMOpPMAIMI0 U
TIPUMEHSITb e [/ TIOTIOJIHEHWSI 3HAHWM, pellleHUs WHTe/UIeKTyalbHbIX U
9KCTIepUMeHTaIbHbIX MCCTe/oBaTe/IbCKUX 3a7au. B 1jes10M cofeprkaHue yueOHOTO
npegMeTa  «XWUMHSI»  JJAHHOTO  YPOBHS  W3Y4YeHHWs  OpPHUEHTHPOBAHO Ha
dbopMrpoBaHUe y 0O0YyYaroIMXCsS MHPOBO33PEHUECKOM OCHOBBI IJIi TIOHMMaHUS
bunocopckux ujel, TaKMX Kak: MaTepHaJbHOe eIMHCTBO HEOPraHUUeCcKoro U
OpraHhYeckoro Mupa, O00yC/JIOBJIEHHOCTh CBOMWCTB BeIl[eCTB WX COCTaBOM U
CTpPOEHHEM, II03HABAEMOCTb IIPUPOJHBIX SIBJIEHHMM ITyTEM SKCIIEPUMEHTa U
pellleHUs] TIPOTHBOPEUHH MeXAy HOBbIMA (akKTaMM U  TeopeTHUueCKUMHU
TIpe/ITIOChI/TKaMH, OCO3HaHWe POJIM XMMHUH B PellleHHnH 3KO0JI0THYeCcKuX mpobsiem, a
TakKe npobsiemM cOepe)keHUs] SHEPTeTHUeCKUX PeCyPCOB, ChIPbsi, CO3[jaHUSI HOBBIX
TeXHOJIOTUH U MaTepUuasoB.

B T1uraHe pellleHWs 3aZilau  BOCTIMTAHUWSA, Pa3BUTHS M COIMA/IM3alUA
00yuaroluxcs TPUHSATbIE MPOTPAMMOM T10 XWUMWU TOAXOAbI K OIpe/ie/ieHUIo
coJilep)KaHusi U TIOCTPOeHHsl TpeAMeTa TIpeyCMaTpuBalOT (popMHUPOBaHHe
yHUBepCalbHbIX y4eOHBbIX [eWCTBUM, WMeloIUx 0a30Boe 3HaueHue Jist
Pa3UUHBIX BUJIOB [JeSTebHOCTH: pellleHus mpobseM, TIOWCKa, aHaau3a U
06paboTku nHMOpMaIK, He0OXOJUMBIX /1JIsT IPUOOPeTeHNs OIbITa TIPAKTHUYECKOU
Y WCCTe/loBaTe/IbCKON [1esiTeIbHOCTH, 3aHWMalollell Ba)KHOe MeCTO B TO3HaHUU
XUMHH.

B mnpakTvKe mperofaBaHys XMMHUW KaK Ha YpOBHE OCHOBHOTO 00Iijero
o0Opa3oBaHusl, TaK U Ha YPOBHE CcpeiHero obiiero oOpa3oBaHus, IPH ONpeIe/IeHuH
cojiep)KaTe/IbHOM XapaKTepUCTUKW 1iejield M3yueHusi TpeJMeTa HallpaB/ieHueM
TIePBOCTETIeHHOW 3HAUYMMOCTH TPAJUI[MOHHO MPHU3HAETCST (hOpPMHUPOBAHWE OCHOB
XUMHUUECKON HayKd Kak 00/1aCT COBPEMEHHOTO eCTeCTBO3HAHUS, MPaKTHUeCKOU
JesiTe/IbHOCTA YesioBeKa M KaK OAHOTO W3 KOMITOHEHTOB MHPOBOM KyJbTYphl. C
METOJMYECKOU TOUKW 3PEHUs] TaKOW TIOAXOJ K OIpeJleJIeHUI0 Liefied U3y4yeHus
TIpeMeTa SIB/ISIETCS BITO/THE OTIPaB/laHHBIM.



CoryiacHO JaHHOW TOUKe 3peHUsi IVIaBHbIMU LIeJISIMU H3y4yeHUsl TpeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 KJ1.) SBSIFOTCS:

e (opMHpOBaHWE CUCTEMbl XMMUUECKMX 3HAaHUM KaK BaKHeUIleu
COCTaBJISIFOIIeN eCTeCTBeHHO-HAyUHOW KapTHWHBI MUpa, B OCHOBE KOTOPOM
JieXXaT K/IoueBble TIOHSTUS, (PyH/laMeHTa/bHble 3aKOHbI U TEeOpUU XUMUU,
OCBOEHUe s3blKa HayK{, YCBOEHWe W TOHUMaHHe CYIIHOCTH AOCTYITHBIX
0000111eHMI MMPOBO33pEHUeCKOTr0 XapakTepa, O3HAaKOMJIeHHe C UCTOpHUel
VX Pa3BUTHS U CTAHOBJIEHUS;

e (opMUpOBaHKeE U pa3BUTHe TIPe/ICTAaB/IeHUI O HayUHbIX METO/aX MO3HAHUs
BEIIeCTB Y XUMHUECKUX peaklui, HeoOXOJUMbBIX [Jsi TIpUoOpeTeHUs
yMeHUYl OpHeHTHPOBAaThCS B MHUDE BeIleCTB U XUMUUECKHUX SIBIeHUH,
MMEIOIIUX MeCTO B TIPUPO/ie, B MPAKTUUECKOM U MOBCEIHEBHOMN XKU3HY;

e pa3BUTHE YMEHWM W CIIOCOOOB ZeSTe/TbHOCTH, CBA3aHHBIX C HaOMOfeHreM
U 00bsiCHeHHMeM XUMUUeCKOTO SKCIepUMeHTa, CoO/rofjeHreM TIpaBUj
6e3omacHoro obpailleHus C BellleCTBaMH.

Hapsiy ¢ 3TuM, cofiep)kaTe/ibHasi XapaKTepUCTHKA Liejiell U 3a/iau U3yueHust
ripefiMeTa B TiporpamMme Mo XWUMHUM YyTOUHEeHA U CKOpPpPeKTUpPOBaHa B COOTBETCTBUU
C HOBBIMU TIDUODUTETAMU B CHCTeMe cpefHero oOiero obpa3oBanus. CerojHs B
MpernofiaBaHUM  XUMUU B Oofbllleld  CTeleHW OTAAéTcs  TpeArnouTeHre
MPaKTUYeCKOW KOMIIOHEHTe cojiep)KaHus OO0yuyeHUs, OPHUEeHTUPOBAHHOM Ha
TIO/ITOTOBKY BBIMyCKHUKA 0011le0bpa3oBaTe/IbHOM OpraHu3alivy, BJafielollero He
HabopoM 3HaHUM, a (YHKIMOHAJBLHOW TI'PaMOTHOCTBIO, TO €CThb Crocobamu u
yMEeHUSIMA aKTHBHOT'O TIOJIydeHUs] 3HaHWM U MPUMeHeHMs WX B pealbHOW >KU3HU
JJ1s1 pellieHusl TPaKTUUeCKUX 3a/au.

B cBSi3u C 3TUM TIpU UM3y4yeHUM TipeiMeTa «XUMUS» [TOMUHUpPYHOIee
3HaueHUe TIpUoOpeTar0T TaKye 1e/d U 3aJjauu, Kak:

ajianTanusi 00yJaroImuxcsl K yC/IOBUSIM TMHAMUYHO pa3BUBAIOIErocs MUDa,
dbopMrpoBaHWe  UHTE/NIEKTyaJbHO  pa3BUTOM  JIMYHOCTHM, TOTOBOM K
camo00pa30oBaHuI0, COTPYJHUYECTBY, CaMOCTOSITE/IbHOMY TIPUHSITUIO TPAaMOTHBIX
pellleHWd B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsiX, CBSI3aHHbIX C BellleCTBAMU U UX
TIpUMeHeHueM;

dopmupoBaHre y 00yuaromMXCcsi K/IHOUYEBBIX  HABBIKOB  (K/THOUEBBIX
KOMITeTeHLIWI), HMMEeKIIUX YHHBepCalbHOe 3HaueHue [/ pa3/luUHbIX BUJIOB
JesITeNTIbHOCTU: peleHus 1mpobsieM, MovcKa, aHaau3a U 00paboTKy MHbOpMaLH,
HeoOXOAUMBIX [jis TprUoOpeTeHUs OIfbITa JeATeNbHOCTH, KOTopasi 3aHUMaeT
BaO)XHOE MeCTO B TMI03HaHMM XUMHMM, a TakkKe /Jisi OLeHKM C T[03ULUd
9KO0JIOTUYEeCKOW 0e30MacHOCTH XapakTepa BJIMSHUS BEIIeCTB M XUMHYECKHUX
TIPOLIECCOB HAa OpraHW3M uejioBeKa U TIPUPOJHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPEeCOB, WHTE/UIeKTyaJbHbIX W TBOPYECKHUX
CTII0COOHOCTeN 00yYarOIIMXCs: CTIOCOOHOCTH CAMOCTOSITeTbHO MPUOOpeTaTh HOBbIE
3HAHUS 110 XUMUU B COOTBETCTBHH C >KM3HEHHBIMU MTOTPeOHOCTSIMU, HCII0/Ib30BaTh
coBpeMeHHbIe MH(OPMAaIMOHHbIE TeXHOJIOTHUHU IS TIOMCKAa M aHa/ikM3a yuebHOU U
HayYHO-TIONY/IIPHOM MH(POPMAaIUM XUMHUYEeCKOT0 CO/IeP>KaHUS;

dbopMrpoBaHue 1 pa3BUTHe Y 00yUarol[UXCs aCCOIMaTUBHOTO 1 JIOTUUeCKOT0
MBIIIEHUS], HAbJI0aTeTbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPble 0COOeHHO
HeoOXOJWMbI, B UYAaCTHOCTH, IPH IJIAHUPOBAHUK U IIPOBEJEHUM XUMHUYECKOTO
9KCTIePUMEHTAa;

BOCIIMTaHWe Yy oO0yuarommxcsa yOeXJEHHOCTM B  T'YMaHUCTHUYECKOU
HaIpaB/IeHHOCTH XWMHH, €€ Ba)KHOM POJM B peIleHuH TJi00anbHBIX ITpoOIeM
PaLMOHAILHOTO TIPUPO/IOTIO/Ib30BaHUS, TIOTIOTHEHUSI SHEPreTUUeCKUX PecypcoB U
COXpaHeHHs TIPUPO/IHOTO PaBHOBECUs], OCO3HaHHS HEOOXOAMMOCTH Oepe’KHOTO
OTHOILIEHHSI K TIpUpOJle U CBOEMY 3/I0pPOBBIO, a TakKe MpUOOpeTeHUs OMbITa
WCTIO/Tb30BaHUST TTOTYYeHHbIX 3HAHWM I TPUHATHS TPAaMOTHBIX PpeIeHWH B
CUTYaI[USIX, CBA3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMHU.

B yuebHOM 1aHe cpegHero o0Oimiero oOpa3oBaHUsS TpeaMeT «XHUMHS»
6a30BOr0 ypOBHSI BXOAUT B COCTaB TpeiMeTHOU 06/acTu «ECcTecTBeHHO-HayUHbIe
TIpeIMEThI».

OO011jee YKCII0 YaCOB, OTBEAEHHBIX /I U3yUeHUs] XUMHH, Ha 0a30BOM ypOBHE
cpegHero obiero o6pa3oBaHus, coctapisieT 68 vacos: B 10 kmacce — 34 yaca (1
yac B HejlesTt0), B 11 kacce — 34 yaca (1 yac B Hefiest0).



COAEPXXAHUE OBYUEHUSA
10 K/TACC
OPI'AHNYECKASA XUMUSA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMUH

[IpeameT opraHWuecKoW XWMWM: eé BOSHUKHOBEHHWe, pa3BUTHUe U 3HaueHue B
MOJTyUeHUU HOBBIX BeIeCTB W MaTepuasoB. Teopusi CTPOEHHS OpraHUYeCcKUX
coenuHeHuii A. M. ByTnepoBa, eé oCHOBHbIe M0/10)KeHUst. CTPYKTYypHbIe (POPMYJIbl
OpraHuyeckux BemjecTtB. [‘omonorusi, u3omMepus. XwuMuUUyecKas CBSI3b B
OpraHhuYeCcKUX COeIMHEHUsIX — OJlMHapHbIe U KPaTHbIE CBSI3U.

[IpencraBieHre O KjaacCU(PUKALMM OpraHAuYecKux BelecTB. HoMeHKaTypa
OpraHhuYeCcKuX COeUHEeHWW (cucTeMaThueckas)) YW TpPUBHAJIbHbIe Ha3BaHUS
Ba)KHEUIIINX MpeACTaBUTeIeHd KaCCOB OPraHUYeCKUX BelleCTB.

OKcrepuMeHTa/lbHble MeTO/lbl W3YyueHUs BeIleCTB M WX MpeBpallleHuH:
03HaKOMJIeHHe ¢ oOpa3ijaMHd OpraHMuUeCKWX BeIeCTB W MaTepHajlaMd Ha HX
OCHOBe, MO/Ie/TUPOBaHNe MOJIeKy/l OpraHWuUeCKWX BeIecTB, HaOmojeHHe U
OMrCaHue AeMOHCTPALMOHHBIX OMBITOB IO MPEeBPAIlleHUI0 OpraHUYeCKUX BelecTB
TIpU HarpeBaHuu (Ti71aB/ieHUe, 00yTIMBaHHe U TOPeHUe).

Yrnesopopoanl

AJIKaHbl: COCTaB W CTpO€HWe, TOMOJIOTMYeCKUW psil. MeTaH M 3TaH —
TpoCTelie TpeACTaBUTe/Nd alKaHOB: (U3Mueckre M XHWMHUYeCKHde CBOWMCTBA
(peakiy 3amellleHUss W TOpEeHHs), HaxoXKAeHue B MpPUpPOJe, TMOoJydeHue U
TIpUMeHeHue.

AJIKeHBI: COCTaB M CTPOEHHEe, TOMOJIOTUUECKUMN psAll. DTUIEH U TIPONUJIeH —
TpoCTelle TpeACTaBUTe/Nd alKeHOB: (Gu3nMueckre M XHWMHUYeCKHde CBOWMCTBA
(peakiui TUADUPOBAHUS, TaJOTeHUPOBAHUS, THUApaTal[id, OKUCIeHUs |
To/IMMepU3alum), NoJiydyeHue 1 ipuMeHeHue.

Ankaguvenbl: Oytaguen-1,3 u meTwi0OyTagueH-1,3: cTpoeHue, BayKHeHIIMe
XMMHUeCcKre CBOMCTBa (peakiys Tronumepu3anuu). [losyueHue CUHTETUUECKOTO
KayuyKa U pe3uHbI.

AJNKWHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUUECKUH psifi. AlleTH/eH
— TIPOCTeMIlIMi Tpe/CTaBUTe/b a/JKMHOB: COCTaB, CTpoeHWe, Gu3Nueckue U
XUMHUeCcKre CBOMCTBa (peakluW TW/pHPOBaHUs, rajoreHUpOBaHMs, TH/ipaTalluu,
ropeHusi), MoJjiydeHue 1 TIpuMeHeHue.

Apenbl. beH3oi: cocTaB, CTpoeHue, (Pu3NuecKve W XUMHUYECKUEe CBOMCTBA
(peakuyy rajoreHUpOBaHUs ¥ HUTPOBAaHUS), MOJydeHUe U rpuMeHeHue. Tonyosn:
cocmas, cmpoeHue, ¢usuueckue U Xumuueckue ceolicmea (peakyuu
204/1026HUPOBAHUS U HUMPOBAHUsl), NojayvyeHUe U npumeHeHue. TOKCUUHOCTb



apeHOB. ['eHeTHMueckasi CBSI3b MeXAY YI/IeBOAOPOAAMH, TPHUHAAIEKALUMUA K
Pa3/IMYHBIM KJ1acCam.

[Ipypo/iHble WCTOUHUKK YTrA€BOAOPOAOB. [IpUpOAHBIM Ta3 M TIOMyTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxzaeHue. Criocobbl mepepaboTku HedTu:
TeperoHKa, KPEeKWHr (TepMUUeCKUM, KaTaJIuTUYeCKU), nuposu3. [IpoayKTsl
nepepaboTky He(TH, UX TIPUMeHeHUe B MPOMBIIIEHHOCTH U B ObITy. KameHHbIN
yToJib ¥ TIPOAYKTHI €ro rnepepaboTKU.

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHUs] BeIeCTB M WX MpeBpalleHuM:
O3HaKOMJIeHHe ¢ oOpa3ljaMu TUlacTMacC, KayuyyKOB U pe3WHbl, KOJJIEeKI[UU
«Hedbtb» u  «¥Yrosb», MoOJeTMpPOBaHHWe  MOJIeKY/Jl  YIJIEBOAOPOJOB U
rajloreHONPOU3BO/IHBIX, MPOBe/leHre MPAKTUUeCKOW paboThl: MosiyueHre 3TU/eHa
Yl U3y4YeHHe ero CBOMCTB.

PacuéTHbie 3agauu.

Bbluvic/ieHWsi TI0 ypaBHEHHIO XUMUUECKOM peakiuu (Macchbl, 00BEMa,
KO/JIMYeCTBa MCXOJHOTO BeIllecTBa W/IM MpPOJYyKTa peaklUM IO WM3BeCTHbIM Macce,
00bEMY, KOJTMUECTBY OJJHOTO M3 UCXO/JHBIX BEI[eCTB WU TIPOAYKTOB PeaKI|HN).

Kucnopojcoaepikainjue opraHuuecKye coeiHeHHsI

[IpenenbHble OAHOATOMHBIE CIUPTHL. MeTaHON M STaHOJ: CTPOEHHe,
dbu3Mueckue M XUMUUeCKHWe CBOMCTBa (peakl[id C AaKTUBHBIMH MeTajljlaMH,
rajJioreHOBOJOPO/iaMH, TOpeHue), TIpuMeHeHue. BoJopoaHble CBSI3U  MeXAY
MOJIEKY/IaMHU CITUPTOB. [leliCTBMe MeTaHO/Ia ¥ 3TaHOJIa Ha OPraHW3M YeJIOBeKa.

MHoroatoMHble  CIIUPTHL.  JTWIEHIJIMKOIb W TJIMLEPUH: CTPOEHHe,
dbusMueckue MW XUMHUYECKUe CBOWCTBA (B3aWMO/IEUCTBHME CO II€JIOYHBIMU
MeTa/ulaMH, KauyeCTBeHHasl peakljisi Ha MHOIrOaTOMHble CIUPThI). [leiicTBUe Ha
opraHusM uesnoBeka. [IpruMeHeHre rauLepruHa U STUIEHTJIUKOIS.

@eHOJI: CTpOEHWe MOJIeKY/ibl, (U3MYecKkhe U XHWMHUUYECKWe CBOWCTBaA.
TokcuuHOCTh (PeHosa. [IprimeHenue geHoa.

Anpperugpl ¥ Kemoubl. DopManbleruz, —aletajbleruzl:  CTPOeHHe,
¢du3nueckue U XUMUUeCKWe CBOMCTBA (peakiuu OKWUC/eHWsS U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe Peaklin), MoJiyueHre U IPUMeHeHHe.

OZHOOCHOBHBIe Tipefie/ibHble KapOOHOBbIe KUC/IOTbL. MypaBbUHasi U
YKCyCHasi KACJIOTBL: CTPOeHHe, (PU3ruecKre U XMMUYeCcKre CBOMCTBA (CBOMCTBA,
oO1ue 71 Kacca KUC/IOT, peakius 3TepuduKalym), moaydeHre U TpUMeHeHue.
CreapvHOBasi U OJieMHOBasi KUC/IOThI KaK MpeZCTaBUTeTN BBICIIMX KapOOHOBBIX
KUC/O0T. Mbi/ia KaK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT, UX MOMOIIlee ZielCTBUe.

CnoxHble 3¢Upbl KaK TMPOU3BOJHbIE KApOOHOBLIX KHC/IOT. ['uaponms
cnoXHbIX 3¢upoB. XKupsbl. 'nposu3s xupos. [IpruMeHeHue XUpoB. bronoruueckas
POJIb JKAPOB.




YrneBoApl: cocTaB, KiacCU(UKaLUs  yrieBosoB  (MOHO-, [U- U
ro/icaxapuzibl). ['IF0K03a — MPOCTEMIIINI MOHOCAaxapu/: 0COOEHHOCTU CTPOEHUS
MOJIEKYJibl, (U3UYeCKMe W XMMHWUYeCKHe CBOMCTBa (B3aUMOZEUCTBUE C
rugpokcugom Meau(Il), okvcieHWe aMMHauHBIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTaHOBJIeHWe, OpO)keHHWe T/TIFOKO3bl), HaxO)XK/eHHe B TIPUPOJie, TPUMeHeHue,
buronoruyeckast posib. @ortocrHTe3. PpyKTO3a KaK U30MeP I'TFOKO3bI.

Kpaxman u ne/to03a Kak NpUupojHble mouMepsl. CTpoeHWe Kpaxmasa U
Le/to03bl.  dusvueckue U XUMHUYECKMEe CBOMCTBA KpaxMmana (TUApOu3,
KaueCTBEHHas PeakLysi C UOJ0M).

OKCIepuMeHTa/lbHble MeTO/bl W3YUeHWs BelleCTB M WX MpeBpalleHuM:
TipoBefieHe, HaO/MoZieHWe YW OMMCaHWe [IeMOHCTPAIJMOHHBIX OIBITOB: TOpeHHe
CIMPTOB, KauyeCTBEHHbIe peakl[Md OJHOATOMHBLIX CHUPTOB (OKHC/IEHHEe S3TaHoJia
okcuaom wmeau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOIEMCTBUE TJIUL|EPHMHA C
rugpokcuziom meau(Il)), anbaerugoB (OKHcC/IeHHe aMMUaYHbIM pacTBOPOM OKCH/Ia
cepebpa(l) u ruzapokcugom wmeau(Il), B3auMozecTBHe Kpaxmana C HOZOM),
TIpOBe/ieHHe MMPaKTHUeCcKo paboThl: CBOMCTBA pacTBOpPAa YKCYCHOM KUCJ/IOTHI.

PacuéTHbie 3agauu.

BbluvcsieHWsi 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchbl, 00BEMa,
KOJIMUeCTBa MCXOJHOrO BelleCcTBa WM TMPOAYKTa peaki[iy MO0 W3BeCTHbIM Macce,
00BEMY, KOMMUECTBY OIHOTO W3 UCXOAHBIX BEI[eCTB WX TIPOAYKTOB PEAKIUH).

A3oTcofep>Kale opraHuuecKre CoeJMHeHUs.

AMHHOKUC/IOTBI KaK am(OTepHble OpraHuueckue coefuHeHusi. dusuyeckue
Y XMMHWUYeCKHe CBOMCTBA aMHUHOKMC/OT (Ha mpuMmepe ruiuMHa). buosoruyeckoe
3HaueHWe aMUHOKUCIOT. [TenTuapl.

be/lku Kak MNpUpPOAHBIE BBICOKOMOJIEKYJISIPHbIe coefuHeHus. [lepBuuHas,
BTOpDHMYHasi W TpeTUYHasi CTPYKTypa OenkoB. XuMuueckue CBOMCTBa OesIKOB:
TM/IPOJIN3, IeHaTypaliusi, KaueCTBeHHbIe peakiiui Ha OesKu.

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHUs] BelleCTB M WX MpeBpallleHuM:
HabJ/Tt0/leHre U OTrCaHue 1eMOHCTPAI[MOHHBIX OIbITOB: ZieHaTypalys 0e/KOB Tpu
HarpeBaHUH, LIBETHbIe peakliiy OesiKoB.

BbicoKoMO/1eKy/IApHBbIe COeiNHeHMsI

OCHOBHBbIE MOHSTUSI XMMHUU BBICOKOMOJIEKYJ/ISIDHBIX CO€JUHEHUU: MOHOMED,
To/IMMep, CTPYKTYPHOE 3BEeHO, CTereHb MOJMMepr3aliii, CPeJHss MOJIeKy/sipHast
Macca. OCHOBHbIE MeTO/Jbl CHHTE3a BBICOKOMOJIEKY/ISPHBIX COeQUHEHUU —
To/IMMepH13alius Y TOJIMKOH/eHCaLUsl.

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHUs] BelleCTB M WX MpeBpallleHuM:
03HaKOMJIeHHe C 0Opa3ijaMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIaCTMAcC,
Kay4yKOB.

MexrnpeameTHble CBA3U.



Peanu3ariyisi MeXXMpeMeTHbIX CBsi3el MPY U3yUeHUH OPraHUUeCKOW XUMHUU B
10 Kmacce ocyiecTBAsieTCS Yepe3 MCIOb30BaHWE KakK OOIUMX ecTeCTBeHHO-
HAyUHBIX TIOHSTWUM, TaK U TOHATUM, SIBJISIONIUXCS CUCTEMHBIMU [IJISI OTAE/IbHBIX
TIPeIMETOB eCTeCTBEHHO-HAyYHOTO IUK/IA.

OOb1iye ecTeCTBeHHO-HAyUHbIe TIOHSATHUS: SIBJieHWe, HayuHbIMA (paKT, TUTIOTE3a,
3aKOH, TeOopusl, aHa/u3, CUHTe3, KjaccuduKalys, epuouuHOCTb, HabsoeHue,
H3MepeHHe, SKCIIEPUMEHT, MO/Ie/TAPOBaHHe.

dusvka: MaTepusi, SHEprusi, Macca, aroM, 3JeKTPOH, MOJIeKYJIa,
JHepreTUYeCKUii ypOBeHb, BeI[eCTBO, Te0, O0bEM, arperaTHoe COCTOsIHHE
BeIIleCcTBa, (pr3nueckrie BeJTMUUHbBI U eJUHULIbI UX W3MepeHusl.

buonorusi: Kietka, opraHu3mM, Ouocdepa, oOMeH Bell[eCTB B OpraHH3Me,
doTocuHTe3, OMONOTMUEeCKW aKTHBHBIe BelecTBa (0OenKH, YTreBOJbI, JKUDBI,
(hepMeHThI).

['eorpacdusi: MUHepasibl, TOpPHbIE TIOPO/IbI, TI0/ie3HbIe UCKOIMaeMble, TOTIIUBO,
PeCcypChl.

TexHOMOTUs: THIIEeBble TPOAYKTbI, OCHOBBI DAallMOHA/JILHOTO TTUTaHMS,
MOIOIIIE CPe/ICTBA, JIeKapCTBEHHbIe M KOCMeTHYeCKHe TperapaThl, MaTeprasbl U3
WCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIASA 1 HEOPTTAHNYECKASA XUMUSA

TeopernuecKue 0CHOBbI XMMHH

XuMuyecknud 3nemMeHT. ATom. HAapo aToma, HW30TOMbL. JIEKTPOHHAas
000/10uKa. JHepreTuyeckre ypOBHH, MOAYPOBHU. ATOMHBIe opburtanu, s-, p-, d-
ysieMeHThl. OCOOEHHOCTH pacrpefiesieHus1 371eKTPOHOB T10 OpOUTaisiM B aTOMax
3/71EMEHTOB TepPBbIX YeThIPEX MePHUO/0B. DeKTPOHHAst KOH(MUTypalysi aTOMOB.

[Teprognyeckuii 3aKoH U Ilepruoanueckast cucTeMa XMMHAUYECKUX 37IEMEHTOB
. . MenpgeneeBa. CBsi3b MepuOAMUYECKOT0 3aKOHa M Ileproguueckor CHCTEMBbI
XUMHUeckux 3nemeHToB [l. V1. MeHgeneeBa ¢ COBpeMEHHOU TeOpUeN CTPOEHUS
aTOMOB. 3aKOHOMEDHOCTU W3MEHeHUsI CBOMCTB XUMHWUYECKUX 3JIeMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX U CJOKHBIX BEI[ECTB TIO TPyITlaM UM TIepHOJIaM.
3HaueHWe NepruoAruYeCcKoro 3akoHa B pa3sBUTHHU HAyKU.

CtpoeHve BemlecTBa. XUMHUeCKass CBS3b. BHABI XUMUUYECKOW CBSI3U
(KoBaJsileHTHasi HeroJisipHasi W TMOJisIpHasi, UOHHasi, MeTas/yindeckas). MexaHU3Mbl
oOpa3oBaHMWs KOBaJleHTHOW XWUMHUYeCKOW CBsi3W (OOMEHHBIM U [JOHOPHO-
aKUenTopHbiM). BogopogHas cBsi3b. BaneHTHOCTb. OJIeKTPOOTPULIATETBEHOCTD.
CreneHb OKUC/IeHYs. VIOHBI: KATUOHBI U aHUOHBI.



BelmectBa MOJEKYJISIPHOTO YW HEMOJIEKY/ISIDHOTO — CTPOEHUs.  3aKOH
TOCTOSTHCTBA COCTaBa BelleCTBa. UMbl KPUCTA/UIMUECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BeLeCTB OT TUMA KPUCTA/I/TMYECKOU PELIETKH.

[ToHsiTe O aucriepCcHbIX cucTeMax. VICTUHHBIE M KOJIJIOWJHbIE PaCcTBOPHI.
MaccoBas #0715 BellleCTBa B pacTBOPE.

Knaccudukaiiys HeopraHuyeCcKux CcOoeIMHEHUH. Howmenkiatypa
HEeOpraHWYeCcKHWX BelecTB. ['eHeTWyeckas CBSI3b HEOPraHWYeCKWX BeLeCTB,
TIPUHA/JIeKAIUX K pa3/IMuyHbIM K/laccaMm.

Xumuueckass  peakius.  Kraccudukauys — XMMUUeCKMX — peakluii B
HEeOpPraHW4eCckKOM M OpPraHhuYeCKOW XWMHM. 3aKOH COXPaHEeHUs] MacChl BeLeCTB,
3aKOH COXpaHeHUs U TIpeBpalljeHsl SHePryu NPy XMMHUUeCKUX peakIiysX.

CKOpOCTb peakijuy, eé 3aBUCUMOCTb OT pa3luyHbIX (akTopoB. OOpaTUMBbIe
peakiuu. XuUMHUeCKOoe paBHOBecre. @PakTOpbl, BIMSIOLIME HA COCTOSIHUE
XyuMuueckoro pasHoBecus. [Ipunuun Jle HlaTesnbe.

OnekTponMTrHyeckas aucconuaiysi. CubHble U c1abbie 3nekTponuthl. Cpesa
BO/IHBIX PACTBOPOB BeLeCTB: KUCJIasi, HeUTpasbHasi, Le/I0UHasl.

OKuCIUTETBHO-BOCCTaHOBUTE/IbHBIE PEaKLUU.

OKCIepuMeHTa/lbHble MeTO/bl W3YUeHWs BelleCTB M WX [peBpalleHuM:
neMoHcTpauus Tabsuiy «[leproanueckass cucTreMa XUMHUUeCKUX 3jieMeHTOB /1. U.
MeHjeneeBa», u3yueHUe MoOjenedl KPUCTA/UIMUeCKUX DeIIETOK, HaOmogeHue u
OTMCaHue JeMOHCTPALIMOHHBIX U JJaOOPaTOPHBIX OILITOB (pa3/ioykeHue TepoKCHa
BOZ0OPO/ia B MPUCYTCTBUU KaTajn3aTopa, Onpese/ieHre Cpeibl paCTBOPOB BeLeCTB
C TIOMOLIbI0 YHHBEpPCaJbHOTO WH/AWKATOPa, peakLUd HOHHOro obmeHa),
TIpOBe/ieHHe TIPaKTUUeCKOi paboTel «BiusiHye pa3nMuHbIX (aKTOPOB Ha CKOPOCTh
XMMHWYECKOU peakLun».

PacuéTHbie 3agaum.

PacuéTel 1O ypaBHEHMSIM XUMHUYECKMX peakiuid, B TOM UHC/Ie
TePMOXMMHYECKHe pacyéTbl, pacyéTbl C MCIOJIb30BaHUEM MOHATHUS «MacCoBast
JIOJIs1 BeLL[eCTBa».

Heoprannueckas xumms

Hemetamnbl. [lomoxeHue HeMeTa/sioB B Ilepuoanueckor — cucteMe
xuMuueckux 3nemeHToB [l. V. MeHzeneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
®du3nyecKkre CBOWMCTBA HEMeETas/ulOB. AJIJIOTPOIMS HeMeTa/sIoB (Ha IpuMepe
KHMC/I0pOo/ia, cepbl, hocdopa u yriieposa).

XUMUYecKre CBOWCTBA Ba)KHEMWIIIMX HeMeTas/uioB (TajioreHOB, Cepbl, a30Ta,
dochopa, yrimepoga U KpeMHMs) U MX  COeUHEHUW  (OKCH/[OB,
KUCJIOPOACOAep KalluX KUCJIOT, BOAOPOAHBIX COeJUHEHUN ).

[IprMeHeHHe Ba)KHEUIIINX HEMETA/IVIOB U UX COeJMHEHUH.



Metannel. Ilonoxenve metaioB B [leppoguueckor crUCTeMe XUMHYECKUX
snemeHToB /1. . MeHzeneeBa. OcoO0eHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000J/I09eK
aToMOB MeTasiioB. O61Me ¢gusnueckre cBoiicTBa MeTasnoB. CrilaBbl MeTaslioB.
OeKTPOXUMUUECKUH Psif] HallpsSUKeHUU MeTaslyioB.

XUMHUeCKre CBOMCTBA BaKHEUIIMX MeTas/yIoB (HaTpuM, Ka/luM, KajbLWM,
MarHui, aJllOMUHUMN, LIUHK, XPOM, Kejie30, Me/lb) U UX COeJMHEeHUH.

OOb1ue crocobbl To/yueHusi MeTasyioB. [IprMeHeHUe MeTaloB B ObITY U
TeXHUKe.

OKCIepuMeHTa/lbHble MeTO/bl W3YUeHWs BelleCTB M WX MNpeBpalleHuM:
M3ydyeHre KOJUIeKUMHd «MeTasuibl U CIUlaBbl», 00pa3l[0OB HeMeTasIOB, pellleHue
9KCIIepUMeHTaNbHBIX 3afiau, Hab/roJeHHe U OIMCaHWe JeMOHCTPAI[MOHHBIX U
nabopaTOpPHBIX OIBITOB (B3aMMOZEMCTBUE THIPOKCH/IA alOMHHUS C PacTBOPaMU
KUCJIOT U 1[e/I0Ueld, KaueCTBeHHbIe peaKlMd Ha KaTUOHbI MeTa/lIoB).

PacuéTHbie 3agaum.

PacuéThl Macchl BellleCcTBa WX 00BEMa Ta30B I0 W3BECTHOMY KOJUUYECTBY
BeIllecTBa, Macce Wid 00BEMY OZHOTO W3 y4YaCTBYIOIIMX B PeakI[dW BEIecCTB,
pacuéThl Macchl (00bEMa, KOJTMUEeCTBA BeIl[eCTBa) TIPOAYKTOB PeaKIUU, eC/id OJHO
Y3 BeleCTB UMeeT TIPUMECH.

XUMHUS U )XU3Hb

Posib xuMuM B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPreTHUYeCcKOoW U THUITeBO
Ge30macHOCTH, Pa3BUTUM Me[WIMHBL. [IOHSATHE O HAy4YHBIX MeTOAAX TO3HAHUS
BellleCTB M XMMUYECKUX PeaKLvu.

[TpeactaBieHdss 00 OOmMMX HAyUHBIX TIPUHI[MIIAX  [POMBIIIIEHHOTO
TOTyUeHUs] BayKHEUIIINX BeIleCTB.

YesioBeK B MHUpe BeIeCTB M MaTepUasOB: Ba)KHEWILWe CTPOUTE/bHBIE
Marepuasbl, KOHCTPYKLIMOHHbIEe MaTepuaibl, KpacKy, CTeK/IO, KepamHKa,
MaTtepuasbl [/l 3JIeKTPOHUKW, HaHOMaTepHuasbl, OpraHhuyeckue U MUHepaJibHbIe
yI00peHwus.

XvMusI U 3[0pPOBbe Ue/IOBEKa: MpaBW/ia HKCMOJb30BaHUS JI€KapCTBEHHBIX
TiperapaToB, IpaBu/ia 6e30MacHOr0 MCMO/b30BaHUs TIperapaToB ObITOBOM XUMUU
B [TOBCEJHEBHOM »KU3HHU.

MexxripeiMeTHbIe CBSI3U.

Peanmu3ariisi  MeXNpeJMETHBIX  CBsi3ell MpU  uU3yueHWM 0Oielt u
HeOpraHuveckor XMMuM B 11 Kijiacce OCyLLeCTB/ISIETCS Uyepe3 MCII0/Ib30BaHUe Kak
oOII[UX  eCTeCTBeHHO-HAyUHBbIX TIOHSTWM, TaK W TIOHATHN, SIBJSIOI[AXCS
CUCTEeMHBIMHU /I OTJe/IbHBbIX MPeIMETOB eCTeCTBEHHO-HAYUHOTO LIUK/Ia.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: HAy4yHbIA (DAKT, TUIIOTe3a, 3aKOH,
TEOpHsi, aHaau3, CUHTe3, KlaccuduKalus, T[epuoJuYHOCTb, HabmozeHue,
5KCIIePUMEHT, MOZIeIUPOBaHUE, U3MepeHUe, sIBJIeHUe.



dusrKa: MaTepusi, SHepPIrusi, Macca, aToM, 3/IeKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKU YPOBEHb, BeleCTBO, TeJo,
00BbEM, arperaTHoe COCTOsSIHME BelleCTBa, (pu3nuecKre BeTUUUHbI U eIMHULIbI UX
V3MepeHus, CKOPOCTb.

Buosiorusi: K/ieTKa, OpraHu3M, 3JKocucTteMa, Ouocdepa, Makpo- U
MUKpPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHu3Me.

['eorpacduisi: MUHepasbl, TOPHbIE TIOPO/IbI, MT0/I€3HbIE UCKOIIaeMble, TOTIUBO,
pecypchsl.

TexHo/orKs: XUMHUUecKasi MPOMBILLIEHHOCTb, MeTa/lyprusi, MPOU3BO/CTBO
CTPOUTENBHBIX MaTepuajioB, CeIbCKOXO35IMCTBEHHOE TIPOM3BO/ICTBO, ITUIIeBast
TPOMBIIIJIEHHOCTb,  (DapMaljeBTUUecKasi  IPOMBIILIEHHOCTb,  TIPOU3BO/ICTBO
KOCMETHUYEeCKUX TpernapaToB, MPOM3BOACTBO KOHCTPYKLMOHHBIX MaTepUasoB,
3JIeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUH.



ITNTAHUPYEMBIE PE3YJIBTATBEI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUN
HA BA30BOM YPOBHE CPEIHEI'O OBIJEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnMBaeT TpebOBaHUSI K pe3ylbTaTaM OCBOEHUS
oOydJaroIMMHCs TporpaMM cpegHero o0ijero o0Opa3oBaHus —(JIMUHOCTHBIM,
MeTaripeMeTHbIM W TIpeJMeTHbIM). HayuHO-MeTOguUeckoll OCHOBOM ISt
pa3pabOoTKK TIJIAHUPYEMbIX pe3y/bTaTOB OCBOEHUs MPOTPaMM CPeJHEro 00Iiero
00pa30BaHUs SIB/ISIETCSI CUCTEMHO-ZeSITe/TbHOCTHBIN ITOAXO/I.

B COOTBeTCTBUM C CUCTEMHO-ZESITeIbHOCTHBIM TIOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XHMHsI» Ha yYPOBHE CpeJHEro
o011iero oOpa3oBaHusI Bbljle/IeHbI C/Ie[yIOIIe COCTaBJISIONHE:

0CO3HaHWEe OO0yUaroIUMHUCI POCCUMCKOW TpaXkAaHCKOW WAEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IbHOCTA U CaMOOTIpe/ie/IeHUIO;

Ha/MuMe MOTHBALMU K 00yUeHuIo;

1[e/IeHarIpaB/ieHHOe Pa3BUTHe BHYTPEHHUX yOeXXIeHW TMUYHOCTH Ha OCHOBE
K/TIOUEBBIX [IeHHOCTEeM W UCTOPUUYEeCKUX TPaAWLii 6a30BOi HayKH XUMUM;

TOTOBHOCTb U CIOCOOHOCTH OOYyUarol[uXxcss PYKOBOJCTBOBAaThCSI B CBOe
JesiITeNTbHOCTU LIeHHOCTHO-CMbIC/IOBBIMA yCTaHOBKaMH, MNPUCYLIUMU LI€JIOCTHOU
CHCTeMe XMMHUeCKoro obpa3oBaHms;

Ha/IMuKe MPaBOCO3HAHUS SKOJOTMUeCKON Ky/IbTypbl U CIIOCOOHOCTH CTaBUTh
L[e/T1 U CTPOUTh >KU3HEHHbIe TJIaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUsI TpeaMeTa «XHUMHS» [OCTUTalTCs B
eIMHCTBe yueOHOW U BOCIUTaTeNbHOW [esiTelbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHbIMU 1[€HHOCTSIMU
U WjeasaMd POCCHMCKOTO TPaXkJaHCKOTro 00IecTBa, MPUHSATHIMU B 00IecTBe
HOpMaMyd Y  TpaBWIaMM  TIOBeJleHHs,  CIIOCOOCTBYHOILMMK  TpolieccaMm
CaMOTIO3HaHUsl, CaMOpPAa3BUTHsS M HPABCTBEHHOTO CTAaHOBJEHWS] JIMUHOCTH
00yUaroIuXcsl.

JINUHOCTHBIE pe3yJibTaThbl OCBOEHUs TMpeaMeTa «XUMHS» OTpaXkaroT
c(hOpMUPOBAHHOCTb OMbITa I103HABATE/JbHOM W TIPAKTUYECKOM [esTe/IbHOCTH
00yuaroIuXxcs Mo peanu3aryy MPUHSTHIX B 0OI[eCTBe [IEHHOCTeM, B TOM UKCJ/ie B
YacTu:

1) rpa)kIaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYalOIIUMUCS CBOUX KOHCTUTYL[MOHHBIX MpaB U 00513aHHOCTeH,
yBa)keHHSsI K 3aKOHY U TPaBOIOPSIIKY;

Tpe/iCTaB/ieHUs] O COLIMA/IbHBIX HOpMax U TMpaBWIax MeXJIMUHOCTHBIX
OTHOLIIEHUM B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [eATebHOCTH TIPU CO3[AHUU
yueOHBIX MPOEKTOB, pellleHWH yueOHBbIX W TI03HABaTe/bHBIX 3ajiau, BBIMOTHEHU!
XUMHUUECKHUX IKCTIEPUMEHTOB,

CTIOCOOHOCTH TOHWUMAaTh W TIPUHUMATb MOTHBBI, HaMepeHUs, JIOTMKY U
apryMeHThI IPYTUX TIPU aHa/M3e pa3/inyHbIX BUIOB yueOHOM AesTeTbHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIUTAHMA:

1[EHHOCTHOTO OTHOIIIeHUSI K MCTOPUYECKOMY U HayuyHOMY HacC/eAuro
OTeueCTBeHHON XUMUU;

yBa)KeHUsI K TIPOIlecCy TBOpUecTBa B 00/aCTW TeOpUM U TMPaKTHUYECKOTro
TIpUMeHeHHsI XMMHH, OCO3HAHUSI TOrO, UTO AOCTH)KeHWsS HayKu eCTh pe3y/bTar
JUIATeNIbHBIX ~ HAOMIOIeHNH, KPOIOT/JMBBIX  3KCIEePUMEHTATbHBIX  ITOMCKOB,
TIOCTOSTHHOT'O TPY/a YUEHBIX U ITPAKTHKOB,

WHTepeca W TI03HaBaTeIbHBIX MOTHMBOB B TIOJyUeHWH U TIOC/IeAYIOIEeM
aHa/iM3e MH(OPMAIMKM O TepeZioBbIX JOCTW)KEHHSX COBPEMEHHOW OTeueCTBeHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOr0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOT0 TTOBe/IEHNST;

CIIOCOOHOCTH OLIeHUBATh CUTYal[iH, CBsSI3aHHbIE C XUMUUYECKHUMU SIBJIEHUSIMU,
Y TIPUHUMATh OCO3HAHHBIE DPEIleHHs, OPUEHTUPYSCh Ha MOPa/IbHO-HPABCTBEHHbBIE
HOPMBI U 1]eHHOCTH;

TOTOBHOCTH OIL|eHWBaTh CBOE TIOBe/IeHHe U TIOCTYNKH CBOMX TOBapHileid C
TIO3UIMM HPaBCTBEHHBIX M TIPAaBOBBIX HOPM M OCO3HaHWE TOCeJCTBUN 3TUX
TIOCTYTIKOB,;

4) dbopMuUpOBaHUA KY/ILTYPHI 3/[0POBbSI:

MOHMMAaHUsI 1IeHHOCTeH 370poBoro u 0Oe3ormacHoro oOpasza O KHM3HH,
HeoOXO0JMMOCTH OTBETCTBEHHOT'O OTHOIIeHUs K COOCTBEHHOMY (PU3MUecKoMy U
TICUXUYEeCKOMY 3/10POBBIO;

cobmoieHys TIpaBwl  Oe30racHOro oOpallieHuss C BellecTBaMd B OBITY,
TOBCEeJHEBHOM JKU3HU U B TPYJ0BOH JleITeIbHOCTY;

MOHUMAaHUs [[EHHOCTA TIPaBWI WHAWBUAYAJbHOTO U  KOJIJIEKTUBHOTO
Ge30racHOro MoOBe/IeHHsI B CUTYAl[UsX, YTPOXKaIOI[HX 3/I0POBBIO U JKU3HM JIFO/Iel;

OCO3HAHUS TIOC/IeACTBUM U HENPUATHS BPEAHBbIX TPUBBIUEK (YIIOTpeOsieHus
aJIKOT0J15, HADKOTUKOB, KYPeHHUS]);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIETEeHTHOCTU B  ydyeOHO-MCC/e/oBaTeNbCKON
JesiTe/IbHOCTH,  OOII[eCTBEHHO  T10/Ie3HOW, TBOPUECKOW W JPYruxX BUJaX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha AaKTUBHOe YyyacThe B pellleHWH TPaKTUUeCKux 3ajad
COLIMa/IbHOM HarpaB/IeHHOCTU (B paMKaxX CBOEro K/acca, IIKOJIbI);



WMHTepeca K TIPaKTUUeCKOMY M3y4YeHHUI0 TPOodeCccHii pa3MyHOTO Pojia, B TOM
yKc/ie Ha OCHOBe MPUMeHeHUs MpeAMeTHbIX 3HaHUM 10 XUMUHY;

yYBa)KeHUsI K TPY/Y, JIOZASM TPy/la ¥ pe3y/bTaTtaM TPYAOBOH /1eATeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHUYa/IbHOM TpPaeKTOPUU
obpa3oBanus, Oyayieidi mpodeccHd MW peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
TIJIAaHOB C YYETOM JIMUHOCTHBIX MHTEPeCOB, CTIOCOOHOCTeN K XWMUHU, UHTEPeCOB U
notpebHOCTel 00111eCTBa;

6) 3K0/10rMYecKoro BOCIIUTAHUS:

9KO0JIOTUYECKH 11e/1eco0bpa3HOr0 OTHOIIeHWs] K TIPUpOojie, KaK WCTOUHHUKY
CyILI[eCTBOBAHUSI JKHU3HU Ha 3eMJie;

MOHMMaHUs TJI00abHOrO0 XapakTepa 3KOJIOTHYeCKHX TIpo0JieM, BIIHSHUS
5KOHOMHYECKUX MPOLIeCCOB Ha COCTOSIHME MPUPOJHON 1 COLIMaIbHOW Cpejibl;

OCO3HaHUSI HeOOXOAWMOCTH HCTIOb30BaHUS [IOCTKEHUM XUMHM IS
pelilieHus1 BOTIPOCOB PaliMOHAIbHOTO TIPUPO/I0TIOIb30BaHMUS;

aKTUBHOTO HeTpUATUS JIeUCTBUM, TIPUHOCSIIMX BpeJ  OKpy»Karollleu
TIPUPOJTHOM Cpefie, YMEeHUsI TIPOTHO3HMPOBATh HeO/IarorpHUsTHbIE SKOJIOTUUECKHe
TI0C/IeICTBUS TTPeATNPUHUMAEMbIX 1eHCTBUI U MMpeA0TBPaIllaTh UX;

Ha/JIMYMsi pa3BUTOTO 3KOJOTMUYECKOT0 MBIIIeHHs], SKOJOTHYeCKON KYyJ/IbTYyphI,
OTIbITa J1esiTeTbHOCTU 9K0JIOTUYECKOU HaTpaBJ/IEHHOCTH, yMeHUSI
PYKOBOZICTBOBaTbCSI UMM B TIO3HABAaTe/bHOW, KOMMYHHUKATUBHONH U COLMATbHOU
TIPAaKTHKEe, CIOCOOHOCTH U YMeHUs AaKTUBHO TIPOTUBOCTOSTH H/I€0JIOTUN
xemodobuu;

7) IIEHHOCTH HAayYHOTr'0 TO3HAHMS:

chOpMHPOBAaHHOCTU MHPOBO33DEHHUs], COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U 00I11[eCTBeHHOMN TIPaKTUKWY;

MOHUMaHUs ClieluUKM XMMHUKM KakK HayKl, OCO3HaHUs e€é poid B
(dhopMHpOBaHWY PpaI[MOHAIBHOIO HAYYHOT'O MBIIIIEHHS, CO3[aHUU IIeJIOCTHOTO
Tipe/icTaB/eHuss 00 OKpY’KarollleM MUpe Kak O eIMHCTBe TIPUPOALI U UesioBeKa, B
MO03HAHUM TIPUPOJHBIX 3aKOHOMEDHOCTeM U pellleHHd Tpo0seM COoXpaHeHus
TIPUPO/IHOTO PaBHOBECHS;

yOexqéHHOCTM B 0C000W  3HAUMMOCTA XHMUU JIJI1  COBpEMEHHOM
I[UBUANM3AI[MM: B €€ TyMaHHUCTMUECKOW HamnpaB/JeHHOCTH W BaKHOW pOJIK B
CO37IaHUM HOBOM 0a3bl MaTepHaIbHOM KYJIBTYPHI, pellleHruH T/100aJbHbIX TTpobiemM
YCTOMUYMBOTO Pa3BUTHS Ue/IOBeueCTBa — ChIPbEBOM, SHEPreTUUeCKOM, MUILeBOU U
9KOJIOTMYeCKOM 0e30macHOCTU, B Pa3BUTUU MeAMIMHBI, 00ecrieueHUM YC/IOBUM
YCITEIITHOTO TPyJa W SKOJOTMYeCKd KOMGMOPTHOM >KA3HU Ka)KIOrO ujieHa
o0I111eCTBa;

eCTeCTBEeHHO-HayYHOW TPaMOTHOCTU: TIOHMMaHUSI CYIIHOCTHM MeTO/I0B
TI03HAHMS, WCITO/Ib3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM KCITO/Ib30BATh



To/yuyaeMble 3HaHUS [ aHau3a U 00bsICHEHUS SIBJIEHWH OKDPY>KaloIllero Mvpa u
TIPOMCXOASIINX B HEM M3MeHeHWH, yMeHUs JleflaTb 000CHOBaHHbBIe 3aK/TFOUEHHs Ha
OCHOBe HayuHbIX (DaKTOB U UMEIOI[UXCS JJaHHBIX C 1IeJIbI0  TIO/TyYeHUst
JIOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTH  CAMOCTOSITEJTBHO WCITO/Ib30BaTh XUMUYECKHe 3HaHUS [Jis
peliieHus Ipo6JieM B peasbHbIX KU3HEHHBIX CUTYaLIUsX;

VHTepeca K M03HaHUI0 U UCCJIeloBaTeIbCKOU J1esiTe/IbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HemlpepblBHOMY  00Opa3oBaHMIO U
camMo0o0pa30oBaHUIO, K AKTUBHOMY IIOJIyYeHHIO HOBBIX 3HAaHUM 10 XUMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPeOHOCTIMUY;

VMHTepeca K 0COOeHHOCTM TpyZia B pa3/iMuHbIX cepax rpodeccruoHanibHON
JiesiTeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

MertaripeiMeTHbIe pe3yJ/bTaThbl OCBOEHHs yueOHOro TipeMeTa «XUMUs» Ha
ypOBHe cpefiHero obiriero o6pa3oBaHus BKIFOYAIOT:

3HauMMble A7 (OPMHUDOBAaHUS ~ MHPOBO33pEHHSI  OOyYaroImMxcs
MeXAUCLUTIIMHAPHBIE (MeXIpeAMeTHbIe) 00lljeHayuHble TIOHSTUSI, OTpakaroIlue
L[eJIOCTHOCTb HAyUHOM KapTWHbI MHpa M CHeLU(PUKY METOJ0B TO3HaHUS,
WCIIO/Ib3YeMbIX B €CTeCTBEHHbIX HayKax (MaTepusi, BelleCTBO, SHeprus, siBjieHue,
Tipoliecc, CUCTeMa, HayuyHbld (aKT, MPUHIUII, TUTIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/iefloBaHre, HaOoieHre, N3MepeHue, SKCIIePUMEHT U IpyTre);

yHUBepcasbHble yueOHble [elicTBUsI (TTO3HaBaTe/bHbIe, KOMMYHUKATHBHbIE,

pEryasiTUBHbIE), obecrieunBaroIe (dbopMHUpoBaHue (GyHKLUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETeHLIUM 00yJaroLuXcs;
CTIOCOOHOCTD oOyyJarormxcs WCTI0/Ib30BaTh OCBOEHHBIe

MeXXUCITUTIIMHApHbIE, MUPOBO33peHUYeCKHe 3HaHWS W yHWBepCa/bHble yueOHbIe
JIeMCTBUS B MO3HABATe/IbHOU U COLIMA/IbHOU MPAKTHKe.

MetarnpegMeTHble pe3y/bTaTbl OTpaXkalOT OBJIaJleHHe YHUBepCa/lbHbIMU
yueOHBIMH  TIO03HABaTebHLIMHM, KOMMYHUKAaTHBHBIMH U  PeTyJSTUBHBIMU
JIeMICTBUSIMU.

Ogapenue YHHBepCaTbHbBIMH y4eOHBIMHU NMo3HaBaTe/IbHbIMU
NelCTBUAMU:

1) 6a3oBbIe JIOrHUeCcKHe JeCTBHUS:

CcaMOCTOATe/IbHO  (hOpMy/MpOBaTh W aKTyalM3upoOBaTh  Ipobiiemy,
BCECTOPOHHE eé pacCMaTpUBATh;

omnpefiesiATh LieJA JesiTe/TbHOCTH, 3ajJiaBasi MapamMeTpbl UM KPUTEPUU WX
JIOCTHYKeHHsI, COOTHOCHTb pe3yJ/IbTaThl [iesiTe/TbHOCTH C I0CTaB/IeHHbIMU 1Ie/ISIMU;

WCII0/Tb30BaTh TIPM OCBOEHWHM 3HAHUMW TPUEMBI JIOTMYECKOTO MBbIIIIEHUs —
BbIJIe/ISITh XapaKTepHble MPU3HAKW MOHSITHUM W YyCTAHABIMBAaTh WX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOLI[ME TIOHATHS [/Isi 00BSICHEHUS OTAe/NbHBIX (aKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBaHUS W KPUTEpPUM /i1 KIacCU(PUKALUU BeIecTB |
XUMHUYECKUX peaki[uii;

yCTaHaB/WBaThb TMPUYMHHO-C/Ie[ICTBEHHbIE CBSI3U MEXAy U3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe PpacCyKJeHusi (MHIyKTHBHbIe, [l@lYKTUBHbIE, TIO
aHa/IOTuM), BbISB/IATb 3aKOHOMEDHOCTH U TIPOTHMBOPEUMs] B pacCMaTpHBaeMbIX
sIBJIEHUsIX, (DOPMYJTMPOBATh BbIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B MPOLIECCe TI03HAHUS, UCIO/Ib3yeMble B XUMUM CUMBOJIMUECKHE
(3HaKOBbIE) MO/Ie/iH, peoOpa30BbIBaTh MO/Ie/TbHbIe MpeCTaBAeHUs — XUMUUeCKUM
3HaK (CUMBOJI) 3J/IeMeHTa, Xumudeckass (opmysa, ypaBHeHUe XUMHUUYECKOMN
peakiuy — TIpU pellleHWH y4eOHBIX IT03HABaTebHBIX W TMPaKTUUeCKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MO/ie/IbHbIe TIPe/ICTaB/IeHUs /ISl BbISIBJIEHUS] XapaKTepPHbIX
TIPU3HAKOB M3yYaeMbIX BeII|eCTB U XUMUUeCKUX peaKIIUi.

2) 6a3o0BBIe HCC/IeJ0BaTe/IbCKHE AeliCTBUA:

BJIaZileTh OCHOBAaMU METO/IOB HayUHOIO TO3HAHHUsl BeleCTB U XUMHUUYECKUX
peakiuu;

dbopMyIMpoBaTh Lie/IM U 3a/iau MCC/Ie[J0BaHMUs], MCI0/Ib30BaTh MOCTaB/IeHHbIE
W CaMOCTOSITeJTbHO C(OpMYJ/MpOBaHHbIE BOIPOCHl B KauyecTBe WHCTPYMeHTa
T03HaHWS U OCHOBBI Jijisi (POPMHPOBAHUSI TUIIOTE3bl 10 MPOBEPKe TMPaBUIbHOCTU
BBICKA3bIBAEMbIX CY>K/EHUM;

B/Ia/IeTh HaBbIKaMU CaMOCTOSITeJTbHOTO TUIAaHUPOBaHUSI M TPOBeJeHUs
yUeHHYeCKUX KCTIePUMEHTOB, COBEPIIIeHCTBOBATh YMeHHs Hab/rofaTh 3a XOZ0M
ripoliecca, CaMOCTOSITe/IbHO TIPOTHO3UPOBaTh €ro pe3y/abTaT, (OpMyJIUpPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCHTE/ILHO JOCTOBEPHOCTU pPe3yJ/IbTaTOB MCC/Ie[0BaHuS,
COCTaB/ISAITh 000CHOBAHHBINM OTYET O TIPO/ielaHHOM paboTe;

nproOpeTaTh OIBIT YYEHUUYECKOM WCCAe0BaTebCKOM W TIPOEKTHOM
JesITe/IbHOCTU, TIPOSIB/IATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOMCKY METO/IOB pelIeHUs] TpaKTUYeCKUX 3a/iau, TPUMEHEHUI0 pa3/InuHbIX
MeTO/IOB ITO3HAHMSI.

3) pabora c uadopmanueii:

OpHEHTHPOBAaTbCSI B Pa3/MUHbIX HCTOUYHUKaX UWHMopmaluu (HayudHo-
TIOMy/IsipHasl JiuTepaTypa XWUMHUeCKOTO COJ/lep>KaHus, CIIpaBOuHble Mocobus,
pecypcel VIHTepHeTa), aHaIM3MpOBaTh MH(OPMALMIO pa3/IMuHbIX BUAOB U (OpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HeTpOTUBOPEUUBOCTb;



(hopMyMpoBaTh 3ampoChl U TPUMEHSTh Pa3/IMuHble MeTO/bl MPU TOUCKe U
orbope wuHbOpMarMK, HeOOXOAWMMOW [/ BBINOJHEHHS Y4ueOHBIX 3ajau
OIpe/ie/IeHHOr O THUIIa;

nprobpeTaTh OMBIT KCIO/B30BaHUsS WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHUM Y Pa3/IMUHbIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  ONTHManbHY0  (OpMy  TIpe[CcTaB/ieHHs
nHbopMaLuu (cxembl, TpadvKy, AUarpaMmbl, TaOIULIbI, PUCYHKHU U [IPYTUe);

WCTIOMb30BaTh HAyYHbIM S3bIK B KauecTBe CpejCcTBa Ipu paboTe C
XUMUYeCKOW uHbOpMalueil: TIpUMEHSITb MeXXIpeAMeTHble ((usnueckve U
MaTeMaTUueCKre) 3HaKd U CUMBOJIbI, (hOpMy/ibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCIOJb30BaTh W TpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKWE Cpe/CTBa
HarJIsiiHOCTH.

OBajieHle YHUBePCa/IbHBIMA KOMMYHUKATUBHBIMU JeHCTBUAMM:

3aZlaBaTh BOTIPOCHI 10 CYIIIeCTBY 00CYy’K[aeMoi TeMbl B XOfie Avasiora u/wiu
JUCKYCCUM,  BbICKa3biBaTh  Ujed, (OpMy/JMpoBaTb CBOU  TpeJJIOKeHHs
OTHOCUTEJTbHO BBITIOJTHEHUSI TIPe/IJIOKEHHOM 3a/iaul;

BBICTYMAaTh C TMpe3eHTal[Mell pe3y/bTaTOB I0O3HAaBaTe/JbHOW JesiTeJIbHOCTH,
TMOJIyYeHHbIX CaMOCTOSTE/IbHO WX COBMECTHO CO CBEPCTHUKaMU TPU BBIMIOJIHEHUH
XUMUUECKOT0 3KCTeprMeHTa, MpaKTUUecKol paboThl M0 MCCIe/l0BaHUIO0 CBOWCTB
M3yuaeMbIX Bel[eCTB, peaju3alui yueOHOTo MpoekTa U (hOpMYJIUPOBATh BLIBO/IbI
10 pe3y/bTaTaM TPOBEAEHHBIX WCC/Ae[0BaHUM IMyTEM COIJIaCOBaHUS TIO3ULIUNA B
xo/1e 06cyXIeHus: 1 0OMeHa MHEeHUSIMH.

OBJiafieHHe YHUBEPCA/IbHBIMU PeryJiaTUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITE/IbHO IJIAHMPOBAaTh M OCYLLECTBJIATb CBOK) I103HABATE/IbHYIO
JesiTeNIbHOCTb, OTpefieisis e€ LieJid W 3aJjaud, KOHTPOJMPOBaTh W IO Mepe
He0OXOIMMOCTH KOPPeKTHpPOBaTh TIpejjiaraeMblid aJrOpPUTM JEeMCTBUN TpHU
BBIMIOJTHEHUM Yy4yeOHbIX W UCC/Ie[oBaTe/NbCKUX 3ajJjay, BblOMpaTh Haubosee
3¢ peKTUBHBIN CMOCO0 WX pellleHUs C YY6TOM T[IOJIyUeHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLECTB/ISITh CAMOKOHTPOJIb CBOEH [leATeJIbHOCTU Ha OCHOBe camMoOaHasiu3a
Y CAaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATDI

10 K/TACC

[IpeagmeTHble pe3y/bTaThl OCBOeHMs1 Kypca «OpraHuueckass XAMMSI»
OTpaXkaroT:

chOpMHUPOBAaHHOCTb  TIpe/ICTaB/IeHW O XHMMUYEeCKOW  COCTaB/sIOLLeN
€CTeCTBEHHO-HAYYHOW KapTUHbI MHUpPA, pPOJIU XWMWUU B TI03HAHUU SIBJIEHUH



NpUpoAbl, B (OPMUPOBAHUMU MBILUIEHUS U  KYyJbTypbl JIAUHOCTH, €8
¢$YHKLIMOHATBHON TPaMOTHOCTH, He00X0AUMOM [i/1s pellieHUs MPaKTUUecKuX 3ajau
Y 9KOJIOTMUYeCKU 0DOOCHOBAHHOI'O OTHOILLIEHUSI K CBOEMY 3/10POBbI0 M MPHPOJHOM
cpeze;

B/a/IeHMe  CUCTEeMOM  XUMMYeCKMX  3HaHWM, KOTOpasi  BKJ/IHYaeT:
OCHOBOMO/IArarolie TMOHATUA (XMMHUYeCKUW 3/1eMEeHT, aToM, 3JIeKTPOHHas
000/10UKa aToMa, MOJIeKyJla, BaJleHTHOCTb, 3/IeKTPOOTPULIaTe/IbHOCTh, XUMUYecKast
CBs3b, CTPYKTypHas (opmysia (pa3BépHyTas M COKpaLEHHasi), MOJIb, MOJISIpHAs
Macca, MOJIIpHbIi 00BEM, YIr/iepoAHbIii CKeneT, (yHKIMOHAlbHAas TpYIIa,
pajiviKas, M30Mepus, U30Mepbl, TOMOJIOTUYECKUMN Psifi, TOMOJIOTH, YIJIeBOLOPOJbI,
KUCJIOPOJ, U a30Tco/epyKallye COeAUHEHHs, MOHOMED, TOJIMMep, CTPYKTypHOe
3BeHO, BBICOKOMOJIEKY/ISIDHbIE COeZJMHEHMS); TEOPUU U 3aKOHBI (TeOpUst CTPOEHUS
opraHnueckux BeljectB A. M. ByTiepoBa, 3aKOH COXpaHeHHUsl MacChl BeILeCTB);
3aKOHOMEpPHOCTH, CHMBOJIMUECKUW $3bIK XUMWH; MHUPOBO33peHYeCKHe 3HaHW,
Jexaljde B OCHOBE TOHUMAaHMUSl TMPUUMHHOCTM M CUCTEMHOCTH XHWMHUUYECKUX
sIBJIEHUW, (DAKTOJIOTMUeCKHe CBeJeHUsI O CBOMCTBax, COCTaBe, IIOyUYeHUU U
0e30MacHOM UCIIOMb30BaHUM Ba)KHEMIIIMX OpraHUuYecKuX BeleCcTB B ObITy U
NIPaKTUUeCKOM JleATe/IbHOCTH Ye/I0BeKa;

c(OpPMUPOBAHHOCTb YMEHUU BBISIBJIAITb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IUBaTb MX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLME TOHATUS MPU
OIKCaHWU COCTaBa, CTPOEHUS U NpeBpalleH! OpraHu4eCKUX COoeJHeHUM;

c(OpMHPOBAHHOCTb YMEHUWM HCMO/b30BaTh XMMUYECKYI0 CHUMBOJIMKY [JIS1
COCTaBJIEHHUSI MOJIEKYJISIDHBIX W CTPYKTYPHbIX (pa3BEDPHYTOM, COKpAILEHHOW)
(GopMys1 OpraHMYeCcKMX BeL|eCTB W ypaBHEHUM XUMHUYECKHMX peakLuy,
W3roTaB/IMBaTh MOJEIN MOJIEKYJ OpPraHMYeCKUX BeLeCTB /I WIFOCTPALUU UX
XUMHUUECKOT0 ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMUPOBAaHHOCTb YMEHWM YCTaHaB/IMBaTh MPUHAIEXHOCTb W3yYEeHHBIX
OpraHMYeCcKUX BellecTB II0 HUX COCTaBy M CTPOEHUI0 K OIpeeéHHOMY
KJIacCy/TpyImme coefiuHeHui (yrjaeBOJOpPOAbI, KHUCJIOpPOZ U a30TcojepiKallue
COeJMHEeHUs], BbICOKOMOJIEKY/ISIDHblE COeJMHeHHs), [aBaTb WM Ha3BaHUS I10
cuctematnyeckord HomeHknatype (IUPAC), a Takke TpHUBOJUTb TPUBHAJIbHbIE
Ha3BaHUSl OTJE/IbHbIX OpPraHUYeCKMX BeLeCTB (3TWIeH, MPOMNWIeH, aljeTUJIeH,
STUJIEHTJIMKOJIb, TJIMLEPUH, (eHos, (popMmanbiern/, aleTanblerusi, MypaBbUHas
KHCJI0Ta, YKCYCHasl KMCJIOTa, 0JIEMHOBAs KUC/I0Ta, CTeapuHOBAas KUC/I0Ta, T/IF0K03a,
(dbpyKTO3a, Kpaxmari, 1ie/l/1t0/103a, TJIULWH);

Cc(OPMUPOBaHHOCTb YMEHMSI OIpeJeniaTb BHAbl XUMHUYECKOU CBSI3U B
OpraHUYecKUX COeJIMHeHUsIX (OAUHApHbIEe U KpaTHbIE);



chOpMUPOBAHHOCTbL yMEHHUsI TPUMEHSTb TI0JIO)KEHUs] TeOpUH CTPOEeHUsI
opraHuyeckux BemlectB A. M. byTtnepoBa s 06bsCHeHUs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHeHMsI MacChl BellleCTB;

c(hOpMHUPOBAaHHOCTb  YMEHUM  XapaKTepu30BaTb  COCTaB, CTPOEHWe,
¢dbu3uueckue U XMMUUYECKWe CBOWCTBA TUITUUHBIX TpeACTaBUTE/ed pa3/MUHbIX
KJ/IaCCOB OpraHUYecKuX BellecTB (MeTaH, 3TaH, 3TW/EH, TpPOMWIeH, alleTUJIeH,
oytaguen-1,3, MetunbyrtagueH-1,3, 6eH30/7, MeTaHO/, 3TAHOJ, 3TUEHTJIUKOJb,
[JIULIEpUH, (PeHOJI, aleTa/b/lery/,, MypaBbHMHAas U YKCYCHasi KUCJIOThI, T/IFOKO3a,
KpaxmaJl, 1[e/1/1t0/103a, aMUHOYKCYCHasi KUCJIOTa), WIFOCTPUPOBAaTh FreHeTUYeCKYHO
CBSI3b M)y HUMH YpaBHEHHSIMU COOTBETCTBYIOLIMX XWMHUUECKUX PpeakLUil C
WCTI0/Ib30BaHHEM CTPYKTYPHBIX (hOpPMY.I;

c(hOpMHUPOBAHHOCTb YMEHMSI XapaKTepPU30BaTh UCTOUHUKHU YTJIEBOJIOPO/IHOTO
Celpbsi  (HedTh, TIPUPOAHBIM Ta3, Yroib), CHOCOOBI HMX MepepadOTKU U
TIpaKTUUeCcKoe TpYMeHeHre TIPOAYKTOB TiepepaboTKy;

chOpMHPOBAaHHOCTL YMEHUW TIPOBOJUTH BBIUMCIAEHUS T0 XHMUUECKUM
ypaBHeHUsIM (Macchbl, 00bEMa, KOMMUeCTBa MCXOZHOTO BellleCTBa WM TPOAYKTa
peakiuy 10 HW3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OAHOTO W3 MCXO[HBIX
Bel[eCTB WU NMPOAYKTOB peakiim);

chOpMHPOBAaHHOCTL YMEHMM BJ/aJileTh CUCTEMOW 3HaHWK 00 OCHOBHBIX
MeTO/laX HayuHOT'O TO3HaHUs, UCI0/Ib3yeMbIX B XUMUU TIPH U3yUeHUU BellleCTB U
XUMHUECKUX sB/IeHUH (HabsroeHre, n3MepeHre, SKCIIepUMeHT, MO/Ie/TUPOBaHME),
WCII0/Ib30BaTh CUCTEMHbIE XWMUUECKWe 3HaHUsl [Jisi [PUHATUS pelleHud B
KOHKDETHBbIX JKW3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BellleCTBAMM M UX
ripuMeHeHueM;

cchopMHPOBAaHHOCTh YMEHUM COO/IOAATh TTPaBW/IA TIO/IH30BaHUSI XUMUUECKOU
MOCYy/Iol W JlabopaTOpHBIM 000py/0OBaHHWEM, a TakKe ITpaBH/Ia oOpaileHus C
Bell[eCTBaMU B COOTBETCTBUM C WHCTPYKLIMSMM IO BBITIOJTHEHUIO 1ab0pPaTOPHBIX
XUMUYECKHX OIbITOB;

chOpMUPOBAaHHOCThL yMEHWM TIAHUPOBaTh W BBITIOJIHATh XUMUUECKUM
3KCIepuMeHT (TpeBpalljeHusl OpPraHuYeCcKUX BelleCTB MPU HarpeBaHUU, MOTyYeHue
3TU/eHa W W3y4YeHue ero CBOMCTB, KaueCTBEHHble peaKIuM OpraHu4ecKux
BeIIeCTB, ZieHaTypalys Oe/IKOB TIpU HarpeBaHWW, I[BeTHbIe Peakiuu OelkoB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKA 0e30MacHOCTU TIpu oOpallieHud C
BellleCTBAMM U J1abopaTOpHBIM 000pYyJOBaHWEM, TIPeJCTaB/SATh pe3yJ/bTaThl
XUMUYECKOTO 3KCreprMeHTa B (opMe 3amucu ypaBHEHHMM COOTBETCTBYIOIIMX
peakiyii ¥ (OpMyJIMPOBaTh BLIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB;

c(hOpMUPOBAHHOCTbL yMEHUM KPUTUUYECKU aHa/JIU3MpOBaThb XUMUUECKYHO
vH(OpMalLMIo, TMOJy4yaeMyl U3 pa3HbIX HCTOUYHUKOB (Cpe/CcTBa MacCOBOU
vH(popmaluu, IHTepHeT U Jpyrux);



chOpMHPOBAaHHOCTh ~ yMeHMM  COOMOfaTh  TpaBWia  SKOJIOTHMUeCKU
1jeslecoo0pa3HOro TOBefieHHWss B ObITY W TPYZOBOW [eATebHOCTH B ILe/sIX
COXpaHEeHMUs1 CBOEro 3[0POBbSl U OKPY’Karolllel MPUPOJHOM Cpe/ibl, 0CO3HaBaTh
OMaCHOCTb BO3[IEUCTBHS HA >KHWBble OPraHU3Mbl OINpeeEHHBIX OPraHUYeCcKUX
BeII[eCTB, MOHMMasi CMbICA ToKazaTens II/IK, MosCHSTh Ha TpUMepax CIOCOObI
YMEHbILIEHUs] W TIpefOTBPAIlleHUsI WX BPEJHOTO BO3[EMCTBUS HA OpPraHW3M
YesI0BeKa;

JJisT 00yUaroIuXcsl C OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBSI: YMEHHE
TIPUMEHSITb 3HaHHsA 00 OCHOBHBIX [OCTYITHBIX MeTOZiaX TIO3HAHUS BeIeCTB U
XUMHUYECKUX SIBJIEHUW;

IS CHeTNbIX W CAa0OBUAAIIMX OO0yuyarolUXCs: yMeHHe WCII0bh30BaTh
pesibehHO-TOUeUHYI0 cucTeMy 0b6o3HaueHwi JI. Bpaiins asis 3amicu XUMHUYeCKUX

dbopmyi.
11 K/TACC

ITpegMeTHBIE pe3y/bTaThl OCBOeHUs Kypca «OOImas ¥ HeopraHuueckast
XUMHUS» OTPaXKar0T.

chOpMUPOBAHHOCTh ~ MpeACTaBAeHUM: O XHWMUUECKOW COCTaBJISIOLIeN
eCTeCTBeHHO-HAyUYHOW KapTHMHbI MHpPA, pPOJM XWMHM B II03HaHUM SBJI€HUH
npupojbl, B (OPMUDOBAHMU MBIIIEHUS W  Ky/JAbTypbl JIMYHOCTH, €€
GbyHKI[MOHATbHOM I'PaMOTHOCTH, HeOOXOAMMOH /1Jis1 PellleHus TIPaKTUUeCKUX 3aziau
Y 9KOJIOTUYeCKM 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbIO M TPHUPOJHOMU
cpepe;

B/Ia/leHhe  CUCTeMOM  XMMUUEeCKHMX  3HaHWUM, KOTOpasi  BKJ/IHOUaeT:
OCHOBOIIO/Iararoliye TMOHATUS (XUMUYeCKUd 37eMeHT, aToM, W30Tom, S-, p-, d-
3/IeKTPOHHbIE OpOWTa/M aTOMOB, HWOH, MOJeKyJa, MOJib, MOJIAPHBIA O0BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTD, CTeNeHb OKUC/IeHUSsl, XUMUYecKas: CBS3b
(KOoBaJ/IeHTHasi, MOHHas1, MeTa/l/InuecKasi, BOJJOPO/IHasi), KpUCTa/lyInyecKasl peliéTka,
TUMBl ~XUMWUYECKUX  peakldd, pacTBOP, 3JIEKTPOJIUTHI,  HE3J€KTPOJIUTHI,
57IeKTPOJINTUYECKass AUCCOLMAaLUs, OKUC/IUTeIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMWYECKON peaklMy, XUMWYEeCKOe DaBHOBECHE); TeOpUM U 3aKOHbI (Teopus
3/1eKTPOJIMTUUECKON [MCcCcoLMalium, repuoaudeckud 3akoH [I. V. MenpeneeRa,
3aKOH COXPaHEeHHs MacChbl BeIleCTB, 3aKOH COXPAaHEeHWs U TpeBpallleHusi SHepruu
MpU XUMUYECKUX peaklUsX), 3aKOHOMEPHOCTHU, CUMBOJMYECKHUW S3bIK XUMUU,
MUPOBO33pDEHYECKUE 3HaHWs, JeKaljue B OCHOBe IOHMMAaHWSl MPUUYUHHOCTU U
CHUCTeMHOCTU XMMWYECKUX $SIBJIEHUM, (PaKTOJIOTUUeCcKre CBelleHusi O CBOMCTBAX,
cocTaBe, TTOJTy4eHUH U 6e30T1aCHOM HCTI0/Tb30BaHUM BayKHEHIIINX HeOPTaHUUeCKUX
BeIIeCTB B OBITY M MPaKTUUYeCKOU JIesiTe/IbHOCTH UeioBeKa;



c(hOpMUPOBAaHHOCTL YMEHUW BBISIB/IATb XapaKTepHble MPU3HAKU TTOHSITHM,
yCTaHaB/IMBaTh WX B3aUMOCB$3b, MCII0/b30BaTh COOTBETCTBYIOLME TTOHATHSA TIPU
OMMWCAHUM HEOPTaHUUeCKUX BEIeCTB U UX MpPeBPalLleHUl;

c()OPMUPOBaHHOCTb YMEHHUU HCII0/b30BaTh XUMHYECKYH) CUMBOJIUKY [JIs1
coctaBieHuss (OpMy/J BelleCTB M ypaBHEHUM XUMHYeCKUX peaklui,
cucteMatudeckyro HoMeHKIaTypy (IUPAC) u TpuBHa/ibHble Ha3BaHUs OTZAE/IbHBIX
HeOpraHu4eckKux BelllecTB (yrapHblid ra3, yIVIEKHUC/IbIM Ta3, aMMMakK, ralléHast
V3BECTh, HeraléHasi U3BeCThb, MUTheBast COZA, MUPUT U IpyTHe);

c(hOpMUPOBAHHOCTh YMEHHUH OTpe/ie/isiTb BaleHTHOCTb U CTelleHb OKUC/IeHUS
XUMHUYECKUX 3JIEMEHTOB B COEJMHEHUSX Pa3/IMuHOrO COCTaBa, BUJ, XUMHUYECKOU
CBs13M (KOBaj/iIeHTHasi, MOHHAs, MeTa/uIhuecKasi, BOJAOPO/iHasi) B COeJMHEHUSX, THII
KPUCTa/UIMUeCKOM DeIIeTKM KOHKPETHOrO BelecTBa (aToMHasi, MOJIeKYJIIpHas,
VIOHHAasA, MeTa/lJInuecKasi), XapakTep CpeJbl B BOJAHBIX PACTBOPaX HEOPraHWYeCKUX
CcoeIMHeHUH;

c(OpMHUPOBaHHOCTh yMeHUN yCTaHaB/IUBaThb TIPUHA//IEXKHOCTh
HeOpraHuyecKWx BelecTB [0 KX COCTaBy K OIpee/éHHOMY KiacCy/Tpyrire
CcoeIMHEHWH (MPOCThIe BelecTBa — MeTa/llbl U HEMeTall/ibl, OKCU/Ibl, OCHOBaHUS,
KUCJIOThI, aM(OTepHbIe TUAPOKCH/IbI, COIH);

c(hOpMUPOBAHHOCTb YMEHUI PACKPbIBaTh CMbIC/ MEPUOAAYECKOro 3akoHa /1.
. MeHpieneeBa U leMOHCTPUPOBAaTh €0 CUCTEMATHU3UPYIOLIYIO, 00BSICHUTETbHYTO
Y TIPOTHOCTUUECKYHO QYHKLIWY;

chOpPMUPOBAaHHOCTbL yYMEHUM XapaKTepu30BaTh 3JIEKTPDOHHOE CTpPOEeHHe
aTOMOB XUMHWYECKHUX 3jieMeHTOB 1-4 nepuozsoB Ileproanueckoid CHUCTEMBbI
XUMUUeckux snemeHTOB [I. V. MeHpeneeBa, MCMoOJ/b3ysl TOHATUS «S-, p-, d-
3/7IeKTPOHHbIE opburamm», «3HepreTuyYecKue YPOBHIW», OOBSICHATB
3aKOHOMEPHOCTH W3MEHEeHUs] CBOUCTB XMMHUYECKHUX 3JIEMEHTOB U UX COeJUHEHUH
0 TeprojaM U rpymmnam Ilepruoguyeckoit cucteMbl XUMUYECKUX 371eMeHTOB []. .
MeHpeneeBa;

chOpMHPOBAaHHOCTL ~YMEHUM  XapaKTepu3oBaTh  (OMMCHIBATb)  OOIIHe
XMMHUYECKMe CBOMCTBA HEOPraHWYeCKUX BeLeCTB  PAa3/IMYHbIX  KJIACCOB,
MO/ATBEP)KJATh CYIECTBOBAaHME TE€HETUYECKOW CBA3M MeXXJy HeopraHu4yecKuMU
Bell[eCTBaMHU C [TOMOILbI0 YPaBHEHUUM COOTBETCTBYIOLMX XUMUUECKUX PeaKLIUi;

c(hOpMUPOBAHHOCTh yYMeHUsT K/acCU(ULIMPOBaTh XUMHUYECKHe peaklyuy Ti0
Pas/IMUHbIM TIPU3HAKaM (YMCIYy W COCTaBy pPearvpyrolnxX BellecTB, TErJI0OBOMY
3¢ deKkTy peakijiyd, U3MEHEHUIO CTelleHell OKHCeHWs 3/IeMeHTOB, 00paTUMOCTH
peaklyy, y4yacTHI0 KaTaau3aTopa);

c(hOpMUPOBAHHOCTL YMEHUM COCTaB/ISITh YpaBHEHHUs peaklWid pa3/MYHbIX
THUIIOB, TIOJTHbIE U COKpAIl[éHHbIe YPaBHEHUsI PeaKlMii MOHHOTO 0OMeHa, YUMThIBast
yCJIOBUS, TIPH KOTOPBIX 3TU PEaKLiUU UAYT O KOHLIA;



cOpMHPOBAHHOCTb YMEHHH TIPOBOJUTH peakluH, MOATBEpKatoliye
KaueCTBeHHbI COCTaB pa3/MUHbIX HEOpPraHWuYeCcKWX BelllecTB, paclo3HaBaThb
OTILITHBIM TYTEM MOHBI, PUCYTCTBYIOIME B BOAHBIX pPaCTBOpax HeOPraHUUeCKUx
BeILIeCTB;

cOpMHPOBAHHOCTb YMEHMM  PACKpbIBaThb CYIIHOCTb  OKHUC/IUTE/bHO-
BOCCTaHOBUTE/IbHBIX peakLivii MOCpeiCTBOM COCTaBJ/IeHUs 3/IeKTPOHHOro OanaHca
3TUX peakLyu;

c(OpMHUPOBAHHOCTb YMeHUM OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUYeCKOM
peakiuu OT pa3/InyHbIX (AaKTOPOB; XapaKTep CMelleHUs1 XUMUUeCKOTr0 PaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zeuncTsus (npuHuun Jle HlaTense);

chOpMHPOBAaHHOCTh YMEHHI XapaKTepu3oBaThb XWUMUUECKHe TIpPOLeCChl,
Jie)kaljye B OCHOBE MPOMBILJIEHHOTO TOJyueHUs CepHOM KWC/IOThI, aMMHaka, a
Takke CHOPMUPOBAHHOCTH Tpe/CTaBieHuil 00 OOIMX HayuHbIX MPUHLIAINAX U
5KO0JIOTMUeCKUX MpobieMax XMMUUeCKOro Mpor3BO/ICTBa;

chOpMHPOBAaHHOCTh YMEHUI TMPOBOJAWTH BLIUMC/AEHUS C HWCIO/b30BAaHUEM
TIOHSATHUSI «MaccoBasi /IoJis BellleCTBa B pacTBOpe», OOBEMHBIX OTHOLLIEHWM ra30B
NpY XUMUYECKUX PeakLMsiX, MacChl BelllecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY
KOJINYeCTBY BelllecTBa, Macce Wid 00bEMY OJHOTO U3 yUaCTBYIOLIUX B peakLUu
BeIIIeCTB, TeryioBoro 3¢d@dekTa peakiiid Ha OCHOBe 3aKOHOB COXpaHEHMsI MaccChl
BeILIeCTB, MpeBpalleHUs] U COXPaHeHUs SHePruy;

c(OopMHUPOBAHHOCTb YMeHUM cob/Ir0/jaTh TIpaBU/Ia TI0b30BAHUS XUMUUECKOM
MOCy/Io W JlabopaTOpHBIM 000pyOBaHHMEM, a Tak)Ke ITpaBH/Ia oOpaileHus C
Bell|eCTBAMU B COOTBETCTBUU C WHCTPYKLMSIMHU TI0 BBIMIOJIHEHUIO J1ab0paTOPHBIX
XUMUUECKUX OIbITOB;

c(OpMHPOBAHHOCTh YMEHUM T[JIAaHUPOBaTh M BBINOJHATh XUMHUECKUN
5KCMepPUMEHT (pasJjio’KeHre IMepoKCHa BOAOPOJa B MPUCYTCTBUM KaTaiv3aropa,
oripefieJieHMe Cpeibl pacTBOPOB BelIeCTB C TIOMOILIbIO  YHHUBEpCaJbHOIO
VH/WKATOpa, BAMUSHUE Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTh XMMHUUYECKOW peakLivy,
peaklid MOHHOTO OOMeHa, KaueCTBeHHble peaklMd Ha Cy/bdar-, KapboHaT- u
XJIOpY/-aHUOHBI, HA KaTMOH aMMOHWUS, pelleHHe SKCIeprMeHTa/lbHbIX 3a/ay 110
TeMaM «MeTanibl» U «HeMmeTanibl») B COOTBETCTBUM C TpaBWIAMM TEXHUKHU
Ge3omacHOCTH TPy 0OpallleH!H C BelljeCTBaMU U j1abopaTopHbIM 000py/10BaHKEM,
NIpeJICTaB/ATh pe3y/bTaTbl XUMHYECKOrO SKCIepuMeHTa B (QopMme 3amucu
yPaBHEHUI COOTBETCTBYIOLIMX peakUUi U (OpMy/IMpOBaTh BbIBOJBI Ha OCHOBE
3TUX pe3y/bTaToB;

cOpMHPOBAaHHOCTb YMEHUN KPUTUUECKHW aHaJIU3upOBaTh XUMHUUECKYHO
vH(pOpMaLMIo, II0JlyuaeMyr) M3 PpasHbIX MCTOYHHUKOB (Cpe/CcTBa MaCCOBOW
KOMMYHHUKaLH, VIHTepHeT U Ipyrux);



chOpMHPOBAaHHOCTh ~ yMeHMM  COOMOfaTh  TpaBWia  SKOJIOTHMUeCKU
1jeslecoo0pa3HOro TOBefieHHWss B ObITY W TPYZOBOW [eATebHOCTH B ILe/sIX
COXpaHEeHMUs1 CBOEro 3[0POBbSl U OKPY’Karolllel MPUPOJHOM Cpe/ibl, 0CO3HaBaTh
OMaCHOCThb BO3/]eHCTBUS Ha XKMBbIe OPraHU3MbI OMNpe/le/IEHHbIX BeIeCTB, IOHUMast
cMmbIcsT TIoKasarenss IT[IK, TOSCHATR Ha IpUMepax CIIOCOObI YMEeHBIIEeHUS U
TpeJiOTBPAILeHUsI NX BPeJHOI'0 BO3/€MCTBUSI HA OPraHU3M Yesl0BeKa;

J7si 00yJaroIMXxcsi C OrpaHUYeHHBIMM BO3MOJKHOCTSIMU 3/I0POBBSI: YMeHHe
TIPUMEHSITb 3HaHHsA 00 OCHOBHBIX [OCTYITHBIX METOZlaX TIO3HAHUS BEIeCTB U
XUMHUECKUX SIBJIEHUN;

JJIsT  C/IeNbIX U C/1aboBUAAIMX OOyuarol[uXcs: yMeHWe WCIO/b30BaTh
pesibepHO-TOUEUHYI0 cUCTeMy oOo3HaueHui JI. Bpaiins s 3aricu XUMUUYeCKUX

dhopmy.



TEMATNYECKOE INTAHMPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB JJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nn KoHTpo/1bHBI IIpakTHYeckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[IpengmeT oprannuyeckou xumun. Teopust
1.1 CTPOeHUsI OPraHu4eCKUX COeJUHEeHUH A. 3 https://myschool.edu.ru/
M. bytneposa
Wtoro no paspeny 3
Pa3zpen 2. YrieBoaopo/bl
2.1 [IpenenbHbie yrieBOAOPOAbI — aaKaHbI 2 https://myschool.edu.ru/
HernpesienbHble yrieBogopO/ibl: a/KeHbI,
2.2 PEA y AOPOA 6 1 https://myschool.edu.ru/
a/IKa/IeHbl, aTKUHbI
2.3 ApomaTtryeckue yrjieBogopo/bl 2 https://myschool.edu.ru/
[IpypoHbIe UCTOYHUKHU YI/IEBOJOPOJOB U
2.4 pHpoA ¥ AOPOA 3 1 https://myschool.edu.ru/
uX repepaboTka
Wtoro no paspeny 13
Pa3pen 3. Kuciopojcoaepikaiiye opraHuyecKue coejMHeHHs
3.1 Cnouptel. ®eHon 3 https://myschool.edu.ru/
Anbprerngpl. KapboHOBBIE KUC/IOTHL.
3.2 ACTHA P 7 1 https://myschool.edu.ru/
CnoxxHble 3¢upsbI
3.3 YrneBozpl 3 1 https://myschool.edu.ru/




Nroro no pazgeny

13

Pa3pen 4. A3oTcopepikaijue opraHiyeckue coeJuHeHUus

4.1 AmyiHbI. AMUHOKHKCJIOTBI. besiku 3 https://myschool.edu.ru/
Wtoro no pa3peny 3
Pa3pen 5. BeicokoMoJieKy/IsipHBIe COeJUHEHHS

5.1 ITnactmaccel. Kayuyku. BosiokHa 2 https://myschool.edu.ru/
Wtoro no pa3peny 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HanmMeHoBaHHe pa3/ie/ioB U TeM (yudposBbie)
Ne n/nm KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
e paboTsI paboTsI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue aToMoB. [Teproanueckuii 3aKoH
1.1 u [lepyoanueckas cucteMa XMMHUYeCKUX 3
snemeHToB /[I. 1. Menpeneesa
1o Crpoenue BeliecTBa. MHoroobpasue 4
' BeLLeCTB
1.3 XUMHUYeCKue peakiuu 6 1 1
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckass XuMus
2.1 MeTasibl 1
2.2 Hemetasnbl 1 1
53 CBsi3b HeOPraHUUeCKUX U OPraHUueCKuX 5
' BeLLeCTB
Wroro nio pasgeny 17
Pa3zgen 3. XuiMua U )XKU3Hb
3.1 XUMHUS U )KU3Hb 4
Nroro nio pa3geny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2 3







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KoimnuyecTrBo yacoB
No Jdara OneKTpoHHbIe U poBbIe
Tema ypoka KonTtposbHblie | IIpakTuyecku
n/n Bcero U3ydeHus o0pa3oBaTe/bHbIE PEeCYPChI
padoThI e padoTbI
[TpeameT opraHuyecKoi https://lesson.academy-

1 XUMHH, €€ BOSHUKHOBEHUE, 1 06.09.2023 content.myschool.edu.ru/lesson/a9f3d191-
pasBUTHE U 3HAUEHHe o Sele-4e24-ac02-efb16fad9f6a
Teopwust cTpoeHust

o https://lesson.academy-
OpraHMYeCcKHX COeMHEeHUU
2 A M. E . 1 13.09.2023 content.myschool.edu.ru/lesson/c935a58c-
- Vi DYTICPOBa, €€ ot ab0e-4c59-9dcf-20517ae4b52e
OCHOBHBI€ TOJIOXKEHUSI
IIpencraBnenue o
K/1accuukanuu
OpraHuyecKux BelleCTB. https://lesson.academy-

3 Howmenknarypa 1 70.09.2023 content.myschool.edu.ru/lesson/726ee099-
(cucremaTuueckas) u o e1a9-410f-b8be-b4cb589aead1
TPUBHA/IbHbIE HAa3BaHUS
OpraHMYeCcKux BelecTB
AsKaHBbI: COCTaB U https://lesson.academy-

4 CTpOeHHe, 1 97.09.2023 content.myschool.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUH Psif o ec23-473c-b3d7-ed82fcaddd02
MetaH 4 3TaH — https://lesson.academy-

5 rpocTeiiiiive 1 04.10.2023 content.myschool.edu.ru/lesson/9641927f-
Tpe/iCTaBUTE/IA aJIKaHOB o bbc8-44b9-b3ea-81a2be75c47a

6 AJIKeHBbI: COCTaB U 1 https://lesson.academy-

CTpO€eHHe, CBOMCTBA 11.10.2023 | content.myschool.edu.ru/lesson/4038171e-




4158-4bd1-ae98-18dc1cfb9399

OTUJIEH U MpOoMnuJieH —

https://lesson.academy-

YT7IEBOAOPOZOB:

7 ripocTeiiiiive 18.10.2023 content.myschool.edu.ru/lesson/05ab5925-
TIpe/ICTaBUTE/N a/IKEHOB o ba8e-499e-840b-70b5e8db71ae
[MpakTrueckast pabota Ne https://lesson.academy-

8 1. «ITonyuenue sTUIeHa U 95.10.2023 content.myschool.edu.ru/lesson/53cd2379-
V3yueHue ero CBOMCTB» o 2a45-43b1-9f67-7ebcdaf03ce0
Ankagvensl. byragven-1,3
U MeTu10yTazuen-1,3. https://lesson.academy-

9 [Tonyuenue 08.11.2023 content.myschool.edu.ru/lesson/6df23393-
CUHTeTUYeCKOro Kayuyka u o 6f08-4b9f-ae01-a983b95b854a
pe3uHbI
AJIKVHBI: COCTaB U
0COOEHHOCTH CTPOEHUS, https://lesson.academy-

10 rOMOJIOTUYECKUM PAJ. 15.11.2023 content.myschool.edu.ru/lesson/05c¢9a929-
AuleTuneH — NpocTerInm o 6741-4d7c-84b5-009a92468356
rpe/iCTaBUTe/ b aTIKUHOB
Brruriciienus o

11 YPaBHEHHIO XUMUYeCKOH 99 11.2023 https://myschool.edu.rw/
peakiuu
ApeHsr: 6eH30 U TOYOIL. https://lesson.academy-

12 T 79.11.2023 content.myschool.edu.ru/lesson/

OKCUHHOCTD apeHoB e d86d7d00-d5b4-491d-aded-c3dda19feef4
['eneTrueckas CBs3b
IJ1IeBOJIOPO/0B,

13 4 AROPOA https://myschool.edu.ru/
TIpUHAaJ/IeXKalux K 06.12.2023
pas/IMYHbIM K/laccam

14 [IpupopaHbIie UCTOUHUKUA https://lesson.academy-

content.myschool.edu.ru/lesson/99557a5e-




TIPUPO/HBIN ra3 u
TIOTy THEIe HedTsIHbIe ra3bl,

. 13.12.2023 2221-43e0-97b8-983de535c44d
He(Th U MPOJIYKTHI eé
riepepaboTKH
[1pupoHbIe UCTOYHUKU
TJIEBOJIOPO/IOB:
31_2 DO AHB[I)I;;I'E:_% " https://lesson.academy-

15 PHPOA 20.12.2023 content.myschool.edu.ru/lesson/99557a5e-
HOMyTHbIe HeTAHbIE razbl, e 2221-43e0-97h8-983de535¢c44d
He(Tb U MPOAYKTHI eé
repepaboOTKH
KOHTPO/IbHAS DaGoTa 116 https://lesson.academy-

16 P v P 9712.2023 content.myschool.edu.ru/lesson/6abf1680-
PasAelly «¥17IEBOAOPOALD e 4eb5-46f2-8ea5-44d63cccf518
IIpenenbHble
OHOATOMHBIE CLIADTDL: https://lesson.academy-

17 A PTRL: 10.01.2024 content.myschool.edu.ru/lesson/5439c18b-
METAHOIT 1 STaHO. S 7440-4b6f-bf84-c04fad71694f
BopopogHas cBs3b
MHoroaTomMHble CITAPTHI: https://lesson.academy-

18 STU/IEHTJIUKOJIb U 17.01.2024 content.myschool.edu.ru/lesson/461aa9c8-
TJIALIePUH o cOef-4827-a8e5-d12a0bedc826
@®eHO: CTpOeHue

https://lesson.academy-
MOJIeKY/Ibl, pU3nyeckKue u

19 . 24.01.2004 content.myschool.edu.ru/lesson/
XUMATECKHE CBOMCTBA, - 649883b8-7C5f-4f16-896e-10a2278b08f1
TpUMeHeHue
Anbneruapl: https://lesson.academy-

20 dbopmanbaerus u 31.01.2024 content.myschool.edu.ru/lesson/
areTanberus. ALeToH o 8664b319-0ba3-4945-b076-cb7ae5858b90

21 O/IHOOCHOBHBIE https://lesson.academy-
npe/ie/IbHble KapOOHOBBIE 07.02.2024 | content.myschool.edu.ru/lesson/b4feaa04-




KWC/IOTBI: MypaBbUHas U
YKCyCHast

3438-4b57-a3ec-ba0f9fe63c0d

[MpakTrueckast pabota Ne

https://lesson.academy-

22 2. «CBoiicTBa pacTBopa 14.02.2024 content.myschool.edu.ru/lesson/
YKCYCHOM KUC/IOTBI» o 9834d408-386d-444a-8de3-7efba8b98cdb
CreapuHoOBasi U 0JIeMHOBast
KHCIIOTEL KaK https://lesson.academy-

23 ’ 21.02.2004 content.myschool.edu.ru/lesson/71ac43f2-
MPEACTABUTEM BRICIIIX o 20d4-4945-a0eb-1e59cd5f4dof
KapOOHOBBIX KHUC/IOT
Mbl/1a KaK COJIA BBICIINX

24 KapOOHOBBIX KUCJ/IOT, UX https://myschool.edu.ru/

P ¢ 28.02.2024
MololLjee JieNCTBre
CnoxxHble 3¢upbl Kak
TIPOU3BO/[HBIE KAPOOHOBBIX

25 https://myschool.edu.ru/
Kucot. ['maponus 06.03.2024
CJIOXKHBIX 3(hHPOB
JKvphI: TUIpPON3,

TIpUMEHeHMe,

26 https://myschool.edu.ru/
Ouonornueckast pojib 13.03.2024
JKAPOB
YrneBoApbl: COCTaB,

K/laccuukanys. https://lesson.academy-

27 Bakuenie 20.03.2024 content.myschool.edu.ru/lesson/709ce43a-
TIpe/ICTABUTE/IH: [JIFOK03a, o deb6-4281-963b-01d2e212d4d0
¢dbpykTO3a, caxaposa
KDaxXMa/l i Le/UHo103a KK https://lesson.academy-

28 P o content.myschool.edu.ru/lesson/690fbb76-
MIpUPO/HbIe M10JIMMepbl 03.04.2024

f94a-4£77-bbbe-3d3ae748f716




KonTponbHas paboTa 1o
paszeny https://lesson.academy-

29 «Kucnopogcoaepxartiye 1 10.04.2024 content.myschool.edu.ru/lesson/66a7bd94-
OpraHuveckue o 2bch-4ec7-b7¢7-££893919d25a
CcOoeIUHEeHUSI»

https://lesson.academy-
AMUHEBI: MeTHW/IaMUH U

30 1 17.04.2024 content.myschool.edu.ru/lesson/0c608a59-
AHMIMH e 4069-4481-839e-9205£201b73e
AMUHOKUC/IOTEI KaK
am(oTepHbIe

https://lesson.academy-
opraHhyeckue

31 1 94.04.2004 content.myschool.edu.ru/lesson/c2f2f3d7-
COCAMHEHIH, UX s 43d1-4873-ace0-78eca6009628
OMoI0TYeCcKoe 3HaueHue.

ITenTrabl
benku kak nmpupogHbIie https://lesson.academy-

32 BbICOKOMOJIEKYJISIPDHbIE 1 08.05.2024 content.myschool.edu.ru/lesson/c2f2f3d7-
COoeIMHeHUsI o 43d1-4873-ace0-78eca6009628
OCHOBHbBIe TOHATHUSI XUMUU https://lesson.academy-

33 BBICOKOMOJIEKYJIIPHBIX 1 15.05.2024 content.myschool.edu.ru/lesson/45b81dac-
coeTUHeHH R acba-440e-99e3-14c3ba78050a

34 MpoMexxyTo4yHas aTrecTaums 1 https://myschool.edu.ru/

POMENY ! 22.05.2024
OBLIEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmmyecTBo yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHYeckue
PadoTHI

Jara
HU3yUeHU
A

J/IeKTPOHHBbIE

nudpoBbIe
oOpa3oBare/IbHBIE

pecypchbl

XYWMUUECKUM 3/1eMeHT. ATOM. DIeKTPOHHAs
KOH(UTYpaLUs aTOMOB

[Teproanueckuii 3akoH U [lepuoanueckas
cucTeMa XUMHUYeCKux 3y1eMeHToB /1. U.
MeHpeneeBa, ux CBsi3b C COBPEMEHHOM
Teopueu CTPOeHUs1 aTOMOB

3aKOHOMEepPHOCTH U3MeHEeHUs CBOMCTB
XUMHWUYECKUX 3JIEMEHTOB U UX COeZJMHEeHNH I10
rpynram U rnepuozam. 3HaueHve
NepUOJUYeCKOro 3aKOHa U CUCTEMBI
XUMUYeCcKux ieMeHToB [I.V1. MeHzeneeBa B
pasBUTUU HAYKU

Crtpoenue BeljecTBa. XuMuyeckas CBs3b, eé
BU/IbI; MeXaHW3Mbl 00pa30BaHuUs
KOBaJIeHTHOM CBsi3U. BopopogHas cBsi3b

BasmeHTHOCTB. DJIeKTPOOTPULIATETLHOCT.
Crenenb okuc/ieHus. Bemecta
MOJIEKYJIIPHOTO ¥ HEMOJIEKY/IIPHOT O
CTPOEeHUs

[ToHsATHE O JUCTIEPCHBIX CUCTEMAX.
VicTvHHBIE ¥ KOJUIOW/IHBIE PaCTBOPBI.
MaccoBasi 107151 BellleCTBa B paCTBOpe




Knaccudukaiysi 1 HoMeHK/1aTypa
HEOpPraHWYecKrx coeZiMHeHUH. ['eHeTUeckas
CB$13b HEOPTaHUUECKUX BeIeCTB, Pa3/IMUHbIX
KJ1aCcCOB

Knaccudukaiys XMuMUUeCKUX peakiivii B
HeopraHu4yecKol ¥ OpraHuueckon XUMUHU.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHHsl U MpeBpallleHus1 SHePruu TpU
XUMUAYECKUX peaKLUsiX

CkopocTb peakiiuu. ObpaTruMble peakijiu.
X¥Munyeckoe paBHOBecHe

10

[MTpakTueckast pabota Ne 1. «BrusiHue
pa3/MUHBIX (AaKTOPOB Ha CKOPOCTh
XUMHUYECKON peakLun»

11

OnekTpoMTryeckas auccormanys. [Tonsarre
0 BoZlopoHOM Toka3saresne (pH) pactsopa.
Peakijiy HoHHOTO 06MeHa. ['uzposns3
OpraHWYecKyX U HeOpraHMYeCKHx BellleCcTB

12

OKHC/TUTETIbHO-BOCCTAHOBUTE/TbHBIE
peakiu. [TorsaTue 06 3nekTposmse
pacruiaBoB U PaCTBOPOB COJiei

13

KoutposbHast paboTa 1o paszeny
«TeopeTrueckre 0CHOBbI XUMUN»

14

MerTanibl, ux rosnokeHve B [Teproanueckoi
cUCTeMe XMMHUUeCKUx 3yeMeHToB [I. 1.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHUSI
aToMoB. O611re Gu3nyeckre CBONCTBA
MeTaslioB




15

Cru1aBbl MeTasuIoB. DJIEKTPOXUMHUECKUH Psifi
HaMpsUKeHUN MeTaslIoB

16

XUMHUUecKre CBOMCTBA BayKHEHUIIINX
MeTasyIoB (HaTpU, Kaauu, Kanbl[ui, MarHUM,
AJIFOMUHUN) ¥ UX COeJUHEHUU

17

XYMUUeCKre CBOMCTBA XpOMa, MeZiu U UX
coeZIMHeHUM

18

XvMHUUeCKUe CBOMCTBA LIMHKA, JKese3a U UxX
CcoeZIMHeHUM

19

[TpakTrueckast pabota Ne 2. "PernieHue
9KCTIepUMEHTa/TbHBIX 3a7iay 110 TeMe
«Metamibi»"

20

Hewmertasnbl, UX 1010KeHNe B
[Tepuoanueckoii cucreMe XUMUUECKHUX
anemeHTOB . . MeHzieneeBa u
0C0OEHHOCTH CTPOEHHUsT aTOMOB

21

du3nueckre CBOMCTBAa HEMeTaJlJIOB.
Annotpornusi HeMeTaJJIoB (Ha puMepe
KUCI0pO/ia, cepkl, hocdopa u yriepoza)

22

XHMUUeCKUe CBOMCTBA T'aJIoTeHOB, Cepbl U UX
coeZIMHEeHUM

23

XuMHUUecKre CBOMCTBa a30Ta, pocodpa U ux
coeZIMHEeHUM

24

XYMHUUeCKUe CBOUCTBA YT/1epoja, KpeMHUs U
HX COeMHEeHUMN

25

[IpyMeHeHre Ba)KHEMILIMX HEMeTaslJIoB U UX
CcoeIMHEeHUN

26

O06o00611eHre ¥ cUCTeMaTH3al[|s 3HAaHUH 110




TeMe «HemeTtannel». BerurcieHus 1o
ypaBHEHUSIM XUMUUYECKUX peaklui 1
TEPMOXUMHUYECKHE PACUYETHI

[TpakTrueckast pabota Ne 3. «PerieHue

27 9KCIepUMeHTa/bHbIX 3a/iau 110 TeMe 1
"Hemertasabr"»

)8 KonTponbHas pabota o Temam «MeTasiibi» 1
u «HemeTramib»

79 Heoprannueckyve u opraHAaueckye KUCIOThI. 1
Heoprannueckyvie 1 opraHiyeckue OCHOBaHUS
AmoTepHble HeopraHuueckre u

30 opraHudveckue coeguHenus. ['eHeTnueckas 1
CB$13b HEOPraHUUeCKUX M OpraHu4yeCcKux
Bell|eCTB
Ponb xuMuM B obecrieueHUH 3K0I0rH4ecKoH,

31 SHEPreTHUUeCKOW U MHUIIeBOl 6e30MacHOCTH, 1
PasBUTHU MeJIULIMHBI
[MpeacraBnenust 06 061X HAYYHBIX

32 TIPUHLIUNAX TIPOMBILLIJIEHHOIO TT0/TyYeHUst 1
Ba)KHEMIIINX BellecTB

33 UYesioBek B Mype BellecTB U MaTepuaioB 1

34 IIpomexxyTOouHas aTrecTanus 1

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YUYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI /Il YYEHUKA

» Xumust / I'abpuensia O.C., Octpoymos W.I'., Cnagkos C.A., AKIIMOHEpHOe
obiiectBo «M3matenbcTBo «IIpocBeliieHye»

» Xumusi, 10 knacc/ I'abpuensa O.C., O06111ecTBO ¢ orpaHUYeHHOM
OTBETCTBEeHHOCTBIO «/[IPODAx»; AKiioHEepHOe 0011jecTBO «V31aTeNbCTBO
«ITpocserijeHue»

» Xumus, 11 knacc/ I'abpuenss O.C., OO611ecTBO ¢ OrpaHMUeHHOMN
OTBeTCTBEHHOCTHIO «IPODAx»; AKioHepHOe 0011ecTBO «/3/1aTenbCTBO

«IIpocserieHue»

METOJUYECKUE MATEPHUAJIBI JIJ/11 YUUTEJISA

1. O.C.I'abpuesnsn, I'.I'.JIsicoBa «Xumust MeTogudeckoe 1ocobue — 6a30Bbiit
ypoBeHb» - M.: [Ipoa 2022 rog,.

2. O.C.I'abpuensH, N.I'.OctpoymoB, «O011jasi XUMUS B TeCTaxX, 3aJauax,
ynpaxHeHusx. 11 knace» — M.: [Ipoda, 2023 rog,.

3. O.C.I'abpuensiH, I1T.H.bepe3kun, A.A.Y1iakoBa «Xumus 11 kiacc:
KoHTpo/IbHBIE ¥ IPOBEPOUHBIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 T.
4. O.C.I'abpuensH, I'.I'.JIpicoBa, A.I'.BBemeHckas «Xumust 11 knacc:
HacTosibHas kHura s yudrensi». Yacts 1 — M.: [Ipoda, 2019 rog,.

5. O.C.I'abpuenss, I'.I".JIbicoBa, A.I".BBegeHckas «Xumus 11 knacc:

HacrtonbHas KHura s yuuresisi». Hacts 2 — M.: [Ipoda, 2022 rop,.



6. O.C.I'abpuensH, I1.B.Pemetos, N.I'.OcTpoymoBa «3ajauu 10 XUMUHU U
criocobbl ux perieHUs» - M.: «/Ipoda», 2021roz,.

7. B.I'. [enucoBa «Xumus 11 Kacc OypoUHbIe TIaHbI 10 yUeOHUKY
O.C.I'abpuensiHa, I'.I".JIbicoBoii» - Bonrorpaa» Yuuresns 2018roz,.

8. M.A.Psa6oBa, ¥Y.IO.Hesckas, P.B.JInHko «TecTs! 1o xumuu 11 kiacc», - M.:
OK3ameH, 2019r.

9. O.C.I'abpuensiH, N.I".ocTpoymMOB « XMMHUeCKU SKCITIEPUMEHT B I11Kosie 11

Kiacc»; - M.: Ipoda. — 2019 roa.

IINPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU
NHTEPHET

http://www.chemnet.ru I'a3eta « XuMusi» ¥ cauT AJist yuuresis «51 Uy Ha ypok
XUMUN»

http://him.1september.ru Eaunas konnekuust LOP: T1peameTHast KOieK1ys
«XUAMUA»

http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4HbIe
9KCIiepuMeHThI: Xxumus. Konnekims Poccuiickoro o61rieo6pa3oBaTebHOTO
ropTasa

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas omvMuaza mKoJbHUKOB M0 XUMUU
http://chem.rusolymp.ru Opranuueckasi XMMUSI: 37IeKTPOHHBIN YUeOHUK [I71s1

CcpeJiHel LIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3/IEKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpbITbIN KO//IeK: XUMHS
http://www.chemistry.ru JluctaHuMOHHasi 0/IMMIMaza M0 XUMUU:

TeJIeKOMMYHUKaL[MOHHBIN 00pa3oBaTe/ibHbIN TTPOEKT






