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MHNOSCHHUTEJBHASA 3AIIMCKA

[MporpaMma MO XMMWMM Ha YPOBHe CcpeaHero o6uwero 06pasoBaHUS
pa3paboTaHa Ha ocHOoBe PefepanbHOro 3akoHa oT 29.12.2012 Ne 273-93 «06
obpasoBaHuK B Poccuiickoil Peaepauumn», TpeboBaHUI K pe3y/bTataM OCBOEHUS
(hefiepanbHO  06pa3oBaTe/lbHOM MporpaMmmbl CpeaHero 06uero o6pasoBaHUs
(®OM COO), npeactaBneHHbIX B deaepalbHOM  rocyAapCTBEHHOM
obpasosatenbHOM cTaHgapte COO, ¢ ydyétom KoHuenumu npenofasaHus
ydebHOro npeameta «XuvmMusi» B 06pasoBaTe/ibHbIX OpraHu3aumsx PoccuiACKoN
degepaunn, peanmsylOWMX OCHOBHble 06pa3oBaTte/ibHble MporpaMmbl, U
OCHOBHbIX MNOMOXeHU «CTpaTerMnm pasBMTUS  BOCNUTaHUA B PoccuiicKon
depepaumm Ha nepuof fo 2025 ropa» (Pacnops»keHue [lMpaButensctea PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAX0A0B K pa3paboTKe MporpaMMbl MO XMMWUW, K OMpeAeneHuo
06LLEei cTpaTerny oby4eHns, BOCMUTAHUA U Pa3BUTUS 06YyYatoLLMXCA CpeacTBaMm
yyebHoro npegmerta «Xmmusa» ana 10-11 knaccoB Ha 6a30BOM YpPOBHe COCTaBU/N
KoHUeNnTyanbHble nonoxeHnsa ®roC COO o B3anmoobYyCMOBNEHHOCTU LENeEN,
COflepXXaHus, pe3ynbTaToB 00y4eHUss U TpeboBaHWA K YPOBHIO MOArOTOBKM
BbIMYCKHWKOB.

Xunmnyeckoe 06pa3oBaHue, noslyyaemoe BbIMYCKHMKaMU
06Le0bpa3oBaTe/ibHON  OpraHM3auun, SBASETCA HEOTbEMSIEMOW 4YaCTbito KX
o6bpazoBaHHOCTW. OHO CAYXWUT  3aBeplUaloWMm  3TanoM  peaimsaumm  Ha
COOTBETCTBYIOLEM €My 6a30BOM YPOBHE K/IHOUEBbIX LIEHHOCTEW, MNPUCYLLMX
LLeNOCTHON CUCTEME XMMWUYECKOro 006pa3oBaHMs. ITU  LEHHOCTM KacaroTcs
MO3HaHWSA 3aKOHOB MPUPOAbLI, (POPMUPOBAHUS MUPOBO33PEHUS N OOLLEI KYNbTYpPbI
yesioBeKa, a TaKXkKe 9KOJIOTMYeCKM OO60CHOBAaHHOIO OTHOLUEHUS K CBOEMY
300pOBbI0 M MPUPOAHOWA cpede. Peasm3yeTca XUMWYECKOe 0b6pa3oBaHue
obyyarowmxcs Ha YpoBHE cpefHero o6Llero obpasoBaHus CpeacTBamm y4ebHOro
npeagMeTa «XMUMUSI», COAePXKaHMe W MOCTPOeHWE KOTOPOro orpefesneHbl B
nporpaMMe Mo XMMWUM C YYETOM CMELUUPUKA HayKU XUMWUK, eé 3HayeHuUs B
MO3HaHWM MPUPOALI U B MaTepuasibHOM >XU3HU OOLLEeCTBa, a TaKke C YY4ETOM
O6WMX Lenein n MPUHLMNOB, XapakKTepusylwmx COBPeMEHHOe COCTOsSHMe
cucTeMbl cpefHero obLero obpasosaHus B Poccuiickoin degepauun.

XVMUS KaK 3/7IEMEHT CMCTEMbl eCTECTBEHHbIX HayK UrpaeT 0cobyto posb B
COBPEMEHHOW UMBUIN3ALMN, B CO3[aHMM HOBOWM 6asbl MaTepuasbHOM KynbTypbl.
OHa BHOCUT CBOW BK/af B (hOpMUpPOBaHME paLmoOHaIbHOr0 HayYHOr0 MbILL/IEHNUS,
B CO34aHue LieNOCTHOro MNpefcTaBneHnst 06 OKpY)KatoLem Mupe Kak 0 eamHCTBe
npupoabl M 4YenoBeka, KOTopoe (OpMUPYETCH B XMMMUU Ha OCHOBE MOHUMaHUSA



BELLLECTBEHHOIO COCTaBa OKPYXKAKOLLEro Mupa, OCO3HAHWSA B3aUMOCBA3N MeXAy
CTPOEHMEM BELLLECTB, MX CBOMCTBaMM U BO3MOXHbIMU 06/1aCTAMU NMPUMEHEHNS.

TeCcHO B3aMMOAENCTBYA C APYrMMU eCTeCTBEHHbIMW HayKamu, XUMUs CTaa
HEOTbEM/IEMOM YaCTbHO MUPOBOM Ky/bTYpPbl, HEOOXOAUMbIM YC/I0BUEM YCMELLHOr0
TPy WM OKM3HU KaXXA0ro 4neHa obuwiectBa. CoBpeMeHHas XUMWS Kak Hayka
cosupatesibHas, Kak HaykKa BbICOKMX TeXHO/OrMin HarpaB/eHa Ha pelueHue
rnobanbHbIX MNPO6/ieM YCTOMUMBOIO PasBUTUS  YenoBevyeCcTBa — CbIPbEBOWA,
3HEPreTNYeCKOM, NULLEBOI, 3KOMOMMYEeCKOo 6e30MacHOCTI U OXpaHbl 340POBbA.

B CcOOTBETCTBMM C O6WMMK LensMu W NPUHUMNAMU CpefHero o6LLero
06pasoBaHusa cogepxaHue npegmeTa «Xumus» (10-11 knaccbl, 6a30BbI YPOBEHb
N3YyYeHWs)) OPUEHTMPOBAHO MPENMYLLLECTBEHHO Ha OOLLEKY/IbTYPHYHO MOArOTOBKY
obyvarowmxcs, HeoOXOAMMYKD WM 41 BbIpabOTKM  MUPOBO33PEHUECKNX
OPVEHTMPOB, YCMELIHOro BK/IKOYEHUS B XXM3Hb  COUMYMa, MPOLO/DKEHUA
06pa30BaHMA B Pa3INUHbIX 06/1aCTSX, He CBA3aHHbLIX HEMOCPELCTBEHHO C XMMUEIA.

CoctaBnalowmmmn  npegMeTa «XuMus»  ABnatoTcA  6a3oBble  KypCbl —
«OpraHnyeckas xuvmus» U «OO6Las M HeopraHU4Yeckas XUMUS», OCHOBHbLIM
KOMIMOHEHTOM COfepXXaHWNs KOTOPbIX ABNAKOTCA OCHOBbI 6a30BOM HayKu: cucTema
3HaHWIA MO0 HEOPraHMYeCcKONn XUMUK (C BKNKOUYEHMEM 3HAHWIA U3 OOLLEN XUMUK) K
OpraHNYeckoin xmmuu. PopMMpoBaHMe [LaHHOW CUCTEMbI 3HAHWIA MPU U3YHeHUK
npegmeta ob6ecneymBaeT BO3MOXHOCTb PacCMOTPeHUs BCEro MHOroobpasus
BELLLECTB Ha OCHOBE OOLLMX MOHATUIA, 3aKOHOB 1 TEOPUIA XUMUMW.

CTpyKTypa coaepXXaHusi KypcoB — «OpraHmyeckass xummsa» un «O6wwas u
HeopraHuyeckas XuMus» copMmpoBaHa B Mporpamme Mo XMMUU Ha OCHOBE
CUCTEMHOIO MOAXO4a K W3Y4eHU0 Yy4yebHOro Martepuana U 00YyC/oBneHa
NCTOPUYECKA  OOOCHOBAHHbIM  Pa3BUTWEM  3HAHWN  HA  OMpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHMyeckoM XuUMWUM BeLLecTBa
paccMaTpuBalOTCA Ha YPOBHE K/1ACCMYECKOM Teopun CTPOEHWUS OpraHUYecKmx
COeAMHEHWI, a TakkKe Ha YPOBHE CTEPeOXUMUYECKMX W 3NIEKTPOHHbIX
NpeacTaBneHninc 0 CTPoeHWW BelecTB. CeefleHNs 06 uM3y4vaemblX B Kypce
BeLLleCTBaxX AalTcs B pa3BUTUKN — OT Yr/1eBOLOPOLOB [0 C/OXHbIX 610N0rnyecKu
aKTVBHbIX COefMHeHMn. B Kypce oOpraHuMyecko XuUMuUM NONYy4arT pasBuTue
cthopmMrpOBaHHble Ha YPOBHEe OCHOBHOMO 06LLero 0bpasoBaHUA NnepBoHaYasIbHbIE
NpeAcTaB/eHNs O XMMUYECKON CBA3M, KNacCUUKALMOHHBLIX NMPU3HaKax BeLLecTs,
3aBUCHMMOCTW CBOWCTB BELLLECTB OT MX CTPOEHUS, O XMMUYECKOW peakLuu.

Mog HOBbIM Yr/iOM 3peHus B npeameTe «XuWMUsi»  6a30BOro  YpPOBHS
paccMaTpuBaeTCA W3Y4YeHHbI Ha YPOBHe OCHOBHOIO 06Llero 06pa3oBaHus
TeopeTUYecKnii Matepuan W (HaKTO/oOrMyeckme CBEAEHUS O BeLiecTBax MU
XMIMUYECKOM peakumn. Tak, B 4aCTHOCTW, B Kypce «OOLiasd M HeopraHM4eckas
XVMUS»  00y4YaroLMMCS  NPefoCTaB/seTcd BO3MOXHOCTb OCO3HATb 3HaYeHue



MepMoaNYECKOro 3akoHa C OOLLETEOPETUYECKNX U METOLOIOrMYECKUX MO3ULUHNA,
rNyoxe MNOHATb WCTOPUYECKOE W3MEHeHMe (DYHKLUMIA 3TOro 3akoHa — OT
o6o6LatoLLent 40 06bACHAOLLEN Y NPOTrHO3UPYIOLLENA.

EavHas cuctema 3HaHWA O BaXKHEMLLNX BELLECTBaX, MX COCTaBe, CTPOEHUN,
CBOMCTBAX M MPUMEHEHUN, & TaKXKe O XUMUYECKUX peakumax, UX CYLLHOCTN ©
3aKOHOMEPHOCTAX MNpOTeKaHUA AononHAeTca B Kypcax 10 m 11 Knaccos
3/leMEHTaMN  COAEPXKaHUSA, WMEIOLMMMN  KYNbTYPOOrMYECKUA U NPUKIALHOM
XapakTtep. OTW 3HaHWA CMOCOOCTBYKOT MOHMMaHMIO B3aMMOCBA3M XUMUK C
OPYrIMW HayKamu, pacKpblBalOT €€ po/b B MO3HaBaTe/lbHOM WM MPaKTUYeCKOM
LeATeNlbHOCTU YesioBeKa, CMOCOOCTBYHOT BOCMUTAHUIO YBaXKEHUA K Mpoueccy
TBOpYeCTBa B 06/1aCTN TEOPUM W MPAKTUYECKUX MPUNOXKEHNIA XUMUK, MOMOraroT
BbIMYCKHWUKY OPWEHTUPOBaTbCA B OOLLECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
npobnemax, CBA3aHHbIX C XUMWEN, KPUTUYECKM OCMbICIMBATL UH(OPMALUIO U
NPUMEHATbL €€ [/ MOMOJSIHEHUS 3HaHWI, PeLleHUs WHTENNEKTYaNlbHbIX W
3KCNepUMeHTa/IbHbIX UCCNefoBaTeIbCKNX 334ad. B Lenom cofepykaHne y4yebHoro
npegMeta  «XUMUS»  [AHHOTO  YPOBHA  M3Y4YEHWS  OPUEHTUPOBAHO  Ha
(hopmmpoBaHMe Yy 06YyYatoLMXCA MUPOBO33PEHYECKOM OCHOBbI ANS MOHMMaHUA
(hMNOCOCKMX MAEN, TaKMX Kak: MaTepuasibHOe eAMHCTBO HeopraHuyeckoro u
OpraHuMyeckoro Mmwupa, 00YCNOB/IEHHOCTb CBOWCTB BeLUECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHbLIX SBNEHUIA MNYTEM 3KCMEPUMEHTa U
PELUEHNs NPOTMBOPEUUA MeXAy HOBbIMM  (haKTaMu U TEOPeTUYECKMMU
NPeLAnoCblIKaMK, 0CO3HaHWE PO XUMWUW B PELLEHNN 3KONOrMYEeCcKUX npobnem, a
TaKKe Npobnem cOeperkeHNs IHePreTUUYECKNX PecypcoB, Cbipbsi, CO3A4aHNSA HOBbIX
TEXHONOrMNIA U MaTepPUaoB.

B nnaHe peweHus 3a4ay  BOCMMUTAHWA, pasBATMS U couuManmsalmun
06yyatoLLMXCA MPUHATbIE MPOrpaMmMor Mo XUMUKW MNOAXOAbl K OMNpeaeneHunto
COAePXXaHnsi M TMOCTPOeHUs npeameTa MpefycMarpuBaloT  (hopMUpoBaHue
YHUBEPCA/IbHLIX ~ YYeOHbIX [eCTBUW, WMelWwmMX 6a30Boe 3HaYeHue A/
Pa3/IMyHbIX BWAOB [EATEe/IbHOCTU: peLleHns npobsiem, MOUCKa, aHaM3a U
06paboTKM MH(hopMaLMK, HEOOXOAMMbIX AN NPMOBPETEHUSA OMbiTa MPaKTUYECKOM
M UCCNeLoBaTe/IbCKOM AeATeNIbHOCTH, 3aHMMAtoLLEeil BaXKHOE MeCTO B MO3HaHWK
XUMUN.

B npakTuke npenogaBaHWs XMMUM KakK Ha YPOBHE OCHOBHOIO OO6LLEro
0bpa3oBaHuMA, Tak 1 Ha YPOBHe CpedHero obLero obpasoBaHus, Npun onpeaeneHnn
COAepPXKaTelbHON XapaKTepUCTUKN LeNleil U3ydeHust npefMeTa Hanpas/ieHUem
MepBOCTENEHHOM 3HAYMMOCTM TPaLULMOHHO NPU3HAETCH (POPMMPOBaHME OCHOB
XUMUYECKON HayKM Kak 001acTU COBPEMEHHOrO eCTECTBO3HAHMS, MPaKTUYECKOM
[eATeNbHOCTM YeNoBeKa M Kak OHOro 13 KOMMOHEHTOB MMUPOBOA KynbTypbl. C



METO[MYECKON TOYKM 3PEeHMS TaKOM MOAXo[ K OnpedeneHuto Leneri nsyydeHus
npeiMeTa ABMSIETCA BMNO/IHE OnpaBAaHHbIM.

CornacHoO AaHHOM TOYKe 3pEeHUs TMaBHbIMW LMW U3YYeHUs npeameTa
«XnMms» Ha 6a3oBoM yposHe (10 —11 kin.) ABNAOTCS:

e (hOpMUPOBAHME CUCTEMbI  XUMWYECKUX 3HAHWUA  KaK  BaKHeWLUei
COCTaBNAOLWEN eCTECTBEHHO-HAayYHOW KapTUHbI MMpa, B OCHOBE KOTOPO
NeXaT K/KYeBble NOHATUSA, PyHAAMEHTasbHbIE 3aKOHbI 1 TEOPUM XUMUMK,
OCBOEHME £3blKa HayKW, YCBOEHWE W MOHMMaHWe CYLUHOCTU [AOCTYMHbIX
006006LLEHNIT MUPOBO33PEHYECKONO XapaKTepa, 03HAaKOM/IEHWE C MCTOPUEN
MX PasBUTUA U CTaHOB/IEHWS;

o (hopMMpOBaHME N pPa3BUTUE NPEACTaB/EHNIA O Hay4YHbIX METOAAX MO3HAHUA
BELECTB N XMMMWYECKUX peakuuid, HeobXoauMmbIX AN NpruobpeTeHns
YMEHWIA OPMEHTMPOBATLCS B MUPE BELECTB N XMMUYECKUX SBNEHUNA,
MMEIOLNX MECTO B MPUPOAE, B NPaKTUYECKON 1 MOBCEAHEBHOMN XNU3HU;

e pasBUTME YMEHWIN 1 CNOCO6O0B AESATENbHOCTM, CBA3AHHbIX C HAO/OAEHMEM U
OObACHEHMEM  XMMWUYECKOr0  3KCMEepPUMEHTa, COOMoAeHMeM  MpaBus
6e3onacHoOro obpatleHns ¢ BeLLecTBamu.

Hapsigy ¢ aTuM, cofepxkatenbHas XapaKTepucTuKa Lenen n 3agad n3yyeHus
npeiMeTa B NporpaMMe rno XMMMK YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUN
C HOBbIMW MPUOPUTETaMK B CUCTEME cpefHero ob6Lero obpasoBaHmsi. CerogHs B
npenofaBaHUM  XUMUW B  OOMbLUEA  CTeneHW OTAAETCA  NpeanoyvTeHue
NPaKTUYECKOM KOMIMOHEHTE COoAepXaHWs O00y4YeHUsi, OPUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 06LLe06pa3oBaTe/lbHOM OpraHu3aumun, BNafetowero He
HabopoM 3HaHWI, a (PYHKUMOHA/IbHON PaMOTHOCTbLIO, TO €CTb crnocobamu u
YMEHUAMMW aKTUBHOIO MOMYYEHNS 3HAHUIA N NMPUMEHEHUS X B PeasbHOM XN3HW
O/151 peLleHns NpakTUYecKnx 3agau.

B cBA3M C 3TUM MpU M3y4yeHUU npeamMeTa «XUMuUs» LAOMUHUPYHOLLEe
3HaYeHMe NPUOBPETaOT TakMe LeNn 1 3afadn, Kak:

afantauma oby4aroLMXcs K YCNoBUAM [UHAMWYHO pa3BUBAOLLErocs MUpa,
(hopmMmnpoBaHME  WHTENNEKTyallbHO  pPa3BUMTOM  /IMYHOCTWM,  FOTOBOM K
CaMo06pa30BaHNo, COTPYAHUYECTBY, CaMOCTOATENbHOMY MPUHATUIO FPAMOTHbIX
PELLEHWNA B KOHKPETHbIX YKU3HEHHbIX CUTYaUWsX, CBA3aHHbIX C BELECTBAMMU N KX
NMPUMEHEHUEM;

(hopMmpoBaHME Yy  0OYYalOLMXCS  KNHOYEBLIX  HAaBbIKOB  (K/HOYEBbIX
KOMMNETEHLMI), MMEILNX YHMBEPCA/lbHOE 3HayeHWe AN Pa3NYHbIX BUIOB
[eATeNbHOCTU: peLLeHns npobnem, NoOMCKa, aHanm3a 1 0bpaboTKmM MHhopmaLmu,
HeobXoAMMbIX ANd MPUOOPETEHUS OMbiTa [AeATeNbHOCTW, KOTopas 3aHWMaeT
Ba)KHOE MECTO B TMO3HaHWM XUMWUW, a TakkKe [N OLEHKA C  MNO3nLMUiA



9KO/MOrM4Yeckor 6e30nacHOCTM XapakTepa B/IMSHUA BEWeEeCTB U XUMUYECKUX
MPOLLeCCOB Ha OpraHn3m YesioBeKa 1 NPUPOAHYIO CPeay;

pa3BMTUE MO3HABATE/IbHbIX WHTEPECOB, WHTENIEKTYaNlbHbIX M TBOPYECKUX
CMOCOGHOCTEN 06yYaroLMXCst: CNOCOBHOCTU CaMOCTOATE/IbHO MPUOBPETATL HOBbIE
3HaHWA MO XMMUM B COOTBETCTBUU C XXM3HEHHBLIMU MOTPEOHOCTAMM, UCMO/b30BATb
COBPEMEHHbIE MH(OPMaLMOHHbIE TEXHOIOMUW A8 MOUCKA WU aHamn3a y4ebHOoW U
Hay4YHO-MONYNMSPHOM MHOPMALIMM XUMMUYECKOT O COLepXKaHus;

(hopmMmpoBaHMe 1 pa3BUTUE Y 0O6YYaOLLMXCA acCoLMATUBHOIO 1 NOrMYECKOro
MbILLIeHWSA, HabN4aTe/lbHOCTN, COBPAHHOCTU, aKKYPaTHOCTM, KOTOPbIE 0COBEHHO
HeoOX0AMMbI, B YacTHOCTW, MpPW MNJaHUPOBaHUM N NPOBEAEHUM XUMWUYECKOTO
3KCMEePUMEHTE;

BOCMUTaHME Yy Obyvarowmxcsd  YOeXXAEHHOCTM B M'YMaHMUCTUYECKOM
HanpaB/fIEHHOCTU XWMUWU, eé BaXXHOW POy B peLueHun rnobasibHbIX npobsem
paLMoHaIbHOr0 NPUPOAONOIL30BAHNSA, MOMOSHEHNSA 3HEPreTUYECKMX PeCypCoB U
COXpaHeHNs MNPUPOAHOro PaBHOBECUS, OCO3HAHUS HEoOXOAMMOCTU BepeXxHOro
OTHOLUEHMA K MPUpofde WM CBOEMY 3[0POBbl0, a TaKXe MPUOOPETEHMs OnMbiTa
MCMOMb30BaHNA MOMYYEHHbIX 3HAHWA AN19 MPUHATUMSA TPaMOTHbIX PelleHuin B
CUTYaUMAX, CBA3AHHbLIX C XUMUYECKUMU SABNEHUAMN.

B yyebHOM nnaHe cpeaHero obuiero ob6pasoBaHWA MpeaMeT «XUMUS»
6a30BOro ypoBHS BXOAMT B COCTaB NpeAMETHON 06/1acT «ECTECTBEHHO-HAYYHble
NpeaMeTbI».

OO0LLiee YMCno YacoB, OTBEAEHHBIX ANA U3YYEeHUSA XUMUK, Ha 6a30BOM YPOBHE
cpeaHero obLlero obpasoBaHus, cocTaBnset 68 vacos: B 10 knacce — 34 vaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Hefiento).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

MpeAMeT opraHNYeckom XMMnUmn: eé BOSHUKHOBEHNWE, PasBUTME N 3HAYEHUE B
MO/ly4eHUN HOBBIX BELLECTB M MaTepuasioB. Teopus CTPOEHUS OpraHUYecKmx
coefiMHeHnin A. M. byTnepoBa, eé OCHOBHbIE M0/I0XKeHWsA. CTPYKTYPHble (hopMYy bl
OpraHuvyeckuMx BewecTs. [omonorus, wusomepus. XMMUYeCKas CBA3b B
OpraHNYecKnXx COeJMHEHNAX — OAMHAPHbIE N KPaTHbIE CBA3N,

MpencrasneHne 0 KnaccuuKaumm opraHMyecknx Belects. HomeHknatypa
OpraHMyecKMx COeAVHEHWUM (CUcTemaTMyeckas) W TpUBMASbHblEe Ha3BaHWS
Ba)KHEMLLNX NpeAcTaBMTeNIeNn KNaccoB OpraHMYecKmnx BeLLEeCTB.

OKCnepyMeHTa/IbHble METOAbl W3Yy4YeHWU BeLeCTB W WX MpeBpaLleHun:
O3HaKOMJIeHMe C obpasuamu OpraHMYeckuUxX BELLEeCTB M MaTepuasiaMmm Ha uXx
OCHOBE, MO[ENMpPoBaHWe MOMEKYl OPraHUYeckUX BeLLecTB, HabMioAeHne 1
ornmcaHve LeMOHCTPALNOHHbIX OMbITOB MO NPeBpaLleHno OPraHNYeCcKmX BeLLEeCTB
npw HarpeBaHUy (NnaeneHne, 00yrIMBaHNE N roOpeHKe).

Yriaesonopoast

AJlKaHbl: COCTaB W CTPOEHWEe, TFOMOMIOTUYeCKUin psg. MeTaH M 3TaH —
npocTeillne npeacTaBUTENM aNKaHOB: (DU3NYECKMEe U XMMWYECKMe CBOWCTBA
(peakumu 3aMelleHuss U TOPeHWs), HaxoXAeHWe B MpuUpofe, MONyyYeHe U
NMpYMEHeHMe.

AJIKEHbI: COCTaB U CTPOEHWE, rOMOJIOTNYECKNA pAd. STUMEH U NPONUIeH —
npocTeiiuve nNpeacTaBUTeNM aJIKEHOB: (U3NYECKME W XMMWYECKME CBOWCTBA
(peakumMu  rvapupoOBaHWNSA, raloreHNpoBaHus, rugparauuun,  OKUCMIEHUA U
nonMmepusaLmn), nosyveHre 1 NpUMeHeHMe.

AnkagueHbl: 6yTagueH-1,3 n metunbytagmeH-1,3: CTpoeHWe, BaxHenLlne
XMIMUYeCKMe CBOWCTBa (peakums nonvmMepusaumm). MonyydeHme CUHTETUYECKOrO
Kay4yKa 1 pesuHbl.

AJIK/HbI: COCTaB Y OCOGEHHOCTU CTPOEHUS, FTOMOJIOrMYeCcKUi pag. AUeTusieH
— MNPOCTeMWWA NpeACTaBUTENb aAIKMHOB: COCTaB, CTPOeHWe, (U3nYeckne u
XMIMUYEeCKMe CBOMCTBA (peakuuu rMapupoBaHus, rasioreHnpoBaHus, rugparauuu,
ropeHus), NosiydyeHue 1 NPpUMeHeHue.,

ApeHbl. BeH30n: cocTaB, CTPOeHWe, (M3MYECKMe U XMMUYECKMe CBOMCTBA
(peakumu rasioreHNpPoBaHNS U HUTPOBaHWA), NONyYeHVe U NMpUMeHeHne. Toryon:
cocmae, cmpoenrue, qbu3uqecme u xumuyecKkue ceoticmea (peam;uu
2ANI02EHUPOBAHUSL U HUMPOBAHUS), NOAYHeHUue U npumerenue. 10OKCUUYHOCTb



apeHoB. [eHeTMyecKkas CBA3b MeXAy YrneBoopoAaMu, MNpUHAANeXawmMm K
Pa3/IMyYHbIM K/accam.

[MppoAHblE UCTOYHMKM YrNeBo4opoAoB. [MpupofHbIA ra3 M MOMyTHbIE
He(pTAHble rasbl. HedTb M eé npoucxoxkaeHne. Crnocobbl nepepaboTKn HeTy:
NeperoHKa, KPeKWHT (TEePMUYECKUA, KaTaIMTUYECKUin), nuponus. [IpOoAyKTbI
nepepaboTKN HeTH, UX NPUMEHEHME B NMPOMbILLIIEHHOCTM U B ObITY. KameHHbII
Yro/b ¥ NPOAYKTbI ro nepepadboTkiu.

JKCNepuMeHTa/IbHblE MeTOAbl M3y4eHMs BEeWeCTB M WX NpeBpaLeHnii;
O3HaKoMm/ieHMe ¢ obpasyamy MnacTMacc, KayyykoB W Pe3uHbl, KONIEKL MK
«HehTb» M «Yronb»,  MOAeNMpPoOBaHWE  MOMEKYN  YreBOAOPOAOB U
ra/loreHonpPon3BoAHbLIX, NPOBEAEHME NPaKTUYECKOW PaboTbl: NONyYeHUe aTuneHa
N U3y4YeHue ero CBOMNCTB.

PacyéTHble 3aga4n.

BbluncneHns Mo ypaBHEHWIO XUMUYECKO peakumm (Maccbl, 00bEMA,
KO/IMYEeCTBa MCXOLHOr0 BeLLEeCTBa MM MPOAYKTa peakuun no M3BeCTHbIM Macce,
06bEMY, KOMMYECTBY OAHOI0 13 UCXOAHBIX BELLECTB WX NMPOAYKTOB peakuun).

Kucisioponcoaep:kaime opranmiecKue coeJnHeHus

MpefenbHble O4HOATOMHbIE CrMpTbl. MeTaHON M 3TaHON: CTPOEHMe,
(hM3nyeckne M XMUMWUYECKMEe CBOWCTBA (peakumMnm C aKTUBHbIMK MeTasllaMu,
ra/ioreHOBOLOPOL4aMN, TOpPeHue), MpumeHeHne. BoJopoaHble CBA3M  MexXAay
MOJIeKylaMun CnUPTOB. [eincTBre MeTaHoMa U 3TaHO/Ia Ha OpraH1M3M YesioBeka.

MHOroaToMHble  CNUPTbL.  OTWNEHIIMKOMb U T/IMLEPUH:  CTPOEHMe,
(hM3nYecKne N XMMUYECKMe CBOWCTBA (B3aMMOLENCTBME CO  LLE/TOYHLIMMN
MeTa/laMu, KayeCTBeHHas peakuMs Ha MHOroaTtoMHble CnupTbl). [eicTene Ha
OpraHun3m 4enoseka. NpuUMeHeHWe rnLepyHa 1 STUIEHTINKONS.

deHoN: CTpPoeHWe MOJEKYNbl, (U3NYECKME W XUMUYECKME CBOWCTBA.
ToOKcMYHOCTb (heHoNa. MNprMeHeHne deHona.

Anbfierngbl 1M kemownwi. DoOpManbferng, aueTasibAerug:  CTPOeHue,
(hn3nYecKne N XUMMUYeCKMe CBOMCTBA (peakuum OKUC/IEHWUS W BOCCTaHOB/IEHWUS,
KayeCTBEHHbIe peakuum), NosyyeHre n NpUMeHeHNe.

O[LHOOCHOBHbIe Mpefe/ibHble  KapboHOBble  KUCMOTbl. MypaBbuHas U
YKCYCHas KWUCNOTbI: CTPOeHWE, PU3NYECKMe N XMMUYECKMe CBOMCTBA (CBOWCTBA,
o6LmMe An1s Knacca KUC/OT, peakums aTepudukaumm), nofyyvyeHne n npuMeHeHue.
CTeapnHoBas 1 0fIEMHOBAA KWUCNOTbl KaK NPeACTaBUTENM BbICLUMX KapOOHOBbIX
KMCNOT. Mblfia KakK COMM BbICLUMX KAPOOHOBbLIX K1CNOT, NX MOKOLLiEe AeiCTBUE.

CnoxHble 3(Mpbl KaK NpoOu3BOAHble KapOOHOBLIX KMCNOT. [MApou3
CNIOXKHbIX 3(MPOB. XXnpbl. MMaponn3 XXmpos. MNMpumeHeHne XXMpoB. bruonormnyeckas
POJ1b YKNPOB.




Yrneeofbl: cocTaB, Kiaccugpukaums  yrnesogos  (MOHO-, Au- U
nonucaxapupl). IMOKo3a — NPOCTENLLMIA MOHOCaxapua: 0COGEHHOCTU CTPOEHUA
MOMIEKY/Nbl,  (PU3NYECKME W XUMWYECKMe CBOWCTBA  (B3aMMOfENCTBME C
rmgpokcngom meau(ll), okucneHne ammmavHbIM PacTBOpPOM okcuga cepebpa(l),
BOCCTaHOB/IEHNE, OPOXEeHWe TNHOKO3bl), HAXOXAeHWe B MpPUpPoLe, MPUMEHEHME,
oronorunyeckas posnb. PoTocuHTe3. PPyKTO3a KakK N30Mep rNHKO3bI.

Kpaxman v uennonosa Kak npupogHble nosmmepsl. CTpoeHMe KpaxMana u
Lennonosbl. ®Puanyeckne ” XUMUYECKME CBOMCTBA Kpaxmana (rmaposnuns,
KayeCTBeHHas peakuus C OLOM).

JKCnepMMeHTa/IbHblE MeTOAbl W3y4YeHWUs BELWEeCTB U WX MNpeBpaLleHui:
npoBefeHVe, HabMIOAEeHVE W ONucaHve [LeMOHCTPALUMOHHBLIX OMbITOB: FOpeHue
CNMPTOB, KayeCTBEHHble peakuun OAHOATOMHbLIX CNUPTOB (OKWMCNeHWEe 3TaHona
okcngom meau(ll)), MHOroaTOMHbIX CNUPTOB (B3aUMOAENCTBME TNMUEPUHA C
rugpokcugom megu(ll)), anbaerngos (OKUCIeHE aMMUAYHBIM PACTBOPOM OKCMAa
cepebpa(l) u rugpokengom wmeau(ll), B3aMMOAENCTBME Kpaxmania C MOLOM),
NpoBefeHVe NPaKTUYeCKOn paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KUCNOTbI.

PacuéTHble 3aauun.

BbluncrieHUs M0 ypaBHEHWUIO XMMWUYECKOW peakumm (maccbl, 00bEMA,
KONMYeCcTBa MCXOAHOr0 BeLLleCcTBa WM MPOoAYyKTa peakuumnm no 13BecTHbIM Macce,
06bEMY, KOMIMYECTBY OAHOI0 U3 UCXOAHBIX BELLECTB WX MPOAYKTOB peakuun).

A3o0TcogeprKallivie opraHMyeckme coeauHEHUS.

AMMWHOKNCNOTBI KaK aM(DOTEPHbIE OpraHnyeckne CoefuHeHns. dusnyeckme
N XMMUYECKME CBOWCTBA aMWMHOKMCIOT (Ha npumepe ravuuHa). bruonornyeckoe
3Ha4yeHMe aMUHOKUCAOT. MenTungbl.

Benkn Kak nNpvpoAHble BbICOKOMOJEKY/ISAPHbIE COeAMHEHUS. [lepBUYHas,
BTOPMYHaA W TpeTUYHas CTPYKTypa 6eflkoB. XMMUYECKMe CBONCTBa 6ENKOB:
rMAPONM3, AeHaTypaums, Ka4eCTBEHHbIE peakuumn Ha 6enku.

JKCnepuMeHTa/IbHble MeTOAbl WU3Yy4YeHWS BELWeCTB U WX MNpeBpaLleHui:
HabMo4eHe 1 onucaHe AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauns 6enkos npu
HarpeBaHuW, UBETHbIe peakLmn 6e/KOoB.

BbicokoMoJieKyIsIpHbIE COeIHHEHUA

OCHOBHbIE MOHATUA XUMUM BbICOKOMOJIEKY/ISIPHBIX COEAMHEHMIA: MOHOMEP,
nonMmMep, CTPYKTYPHOE 3BEHO, CTereHb MonvMMepusanmm, CpeaHAa MonekynsapHas
Macca. OCHOBHble METOAbl CUHTE3a BbICOKOMONEKYNAPHBLIX COEANHEHNA —
nosimmepm3aums 1 NoIMKOHAeHcaUmS.

JKCMNepyMeHTa/IbHble METOAbl U3Y4YeHWUs BeLeCcTB M WX MpeBpaLleHuit:
O3HaKoM/IeHMe ¢ obpa3uamy MPUPOAHLIX U UCKYCCTBEHHbLIX BOJIOKOH, MNacTmacc,
Kay4yKOB.

MexnpeLMeTHble CBA3N.



Peannzaumsa MexxnpeamMeTHbIX CBA3EN MPY U3YHEHUN OPraHNYecKon XMMnmn B
10 Knacce OCYLLECTB/AETCA 4Yepe3 WCNOMNb30BaHWE KakK OO6LLNX eCTeCTBEHHO-
Hay4YHbIX MOHATUN, TaK U MOHATWIA, ABNSKOWNXCS CUCTEMHbIMU AN OTAENbHbIX
NpeMETOB eCTECTBEHHO-HaYy4YHOr0 LMK,

O6Line ecTeCTBEHHO-HaYYHble MOHATUS: SBMIEHME, HAYYHbIA (haKT, rMNoTesa,
3aKOH, Teopus, aHain3, CUHTE3, KnaccuduKkaums, NepuoanyHoCTb, HabnaeHue,
N3MepeHne, SKCNePUMEHT, MOAENNPOBaHME.

dunsmka: MaTepusi, 3HEprus, Macca, aTtoM, 3NMEKTPOH, MOMEKY/a,
SHEPreTUYecKnin  ypoBeHb, BELLECTBO, Teno, 00bEM, arperaTHOe COCTOSIHME
BELLLECTBA, (OM3NYECKME BENNUNHDBI U eUHNLLbI UX N3MEPEHNS.

Buonoruna: knetka, opraHusm, 6uocdepa, 06MeH BELLECTB B OpraHu3me,
(hOTOCMHTE3, OMONOrMYECKM aKTMBHble BellecTBa (6eNnKW, YrneBsodbl, >XUPbl,
(hepMeHTbI).

[Ceorpadms: MUHepasnbl, FOpPHble NOPOAbI, NONE3HbIE UCKOMaeMble, TOMNBO,
pecypchl.

TexHonorna: nuueBble MPOAYKTbl, OCHOBbl PaLMOHAIBHOIO MUTaHWUS,
MOIOLLMe CPeACTBA, /IEKAPCTBEHHbIE N KOCMETUYECKME Npenapatbl, MaTepuasbl 13
MCKYCCTBEHHbIX 1 CUHTETUYECKINX BOMTOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKNIA  3N1eMeHT. ATOM. $4po atoma, W30TOMbl. ONEKTPOHHas
000/104Ka. DHEPreTnyeckne ypoBHW, NOLYPOBHU. ATOMHbIE opbuTtanu, s-, p-, d-
afnemeHTbl. OCOBGEHHOCTN pacnpefenieHns 3MIeKTPOHOB MO OpbuTansam B aTtomax
3/IEMEHTOB MePBbIX YETbIPEX MEPUOLOB. DNEKTPOHHAA KOH(UIypaLmsa aTOMOB.

[Mepviofmyecknii 3aKoH 1 Meproanyeckas cucTeMa XMMUYECKUX 3/IEMEHTOB
A. . MeHpeneeBa. CBsizb Nepuoanyeckoro 3akoHa n Mepnognyeckon CUCTEMBI
XUMUYECKNX anemeHToB M. . MeHaeneeBa C COBPEMEHHON TeOpWENn CTPOEHMS
aToMOB. 3aKOHOMEPHOCTM W3MEHEHWS CBOWCTB XMMMWYECKUX 3/1EMEHTOB MU
0bpasyembiX MMMU NPOCTbIX W C/IOXKHbIX BELEeCTB MO rpynrnam u nepuosam.
3HayeHue NepruoANYECKOro 3akoHa B pasBUTUN HayKMW.

CTpoeHMe BellecTBa. XUMWUYECKas CBSI3b. Buibl XUMWYECKON CBSI3N
(KoBasIeHTHas HenonspHas M MnofspHas, WMOHHasA, MeTaninmyeckas). MexaHU3Mbl
06pa3oBaHNA  KOBA/IEHTHON XMMUYECKOM CBA3M (OOMEHHbIA W [JOHOPHO-
aKUenTopHbI). BogopofgHas CBSi3b. BaneHTHOCTb. ONMeKTPOOTPULATENbHOCTD.
CteneHb oKUCNeHUA. VIOHbI: KaTUOHbI 1 @aHNOHbI.



BellecTBa MOMEKYNAPHOrO W HEMONEKYNSAPHOrO  CTPOeHUs.  3aKOH
MOCTOAHCTBA COCTaBa BelllecTBa. TUMNbl KPUCTIINYECKUX PeLLETOK. 3aBUCMMOCTb
CBOMCTBA BELLECTB OT TUMA KPUCTAINYECKON PELLETKM.

[MoHATNe O AuMcnepcHbIX cucTemax. VICTUHHbIE M KONMOWAHbIe PacTBOPbI.
MaccoBas [0/14 BeLLeCcTBa B pacTBOpe.

Knaccugmkaums HeopraHN4ecKmnx COeIMHEHWIA. HomeHKknaTypa
HeopraHM4ecknx BellecTB. [eHeTU4yeckasa CBA3b HeOPraHMYeCcKNUX BeELLECTB,
MPUHaAeXaWmUX K pa3MyHbIM Knaccam.

XvmMmundeckass  peakumsi.  Knaccuukaums  XMMUYECKMX — peakuuin B
HeopraHM4ecKon N OpPraHNYeckoh XMMMK. 3aKOH COXPaHEHWSi MacChbl BELLECTB,
3aKOH COXpaHeHUs U NPeBPaLLEHNSA SHEPTUN NPU XUMNYECKUX PeaKLUAX.

CKOpOCTb peakuuu, eé 3aBUCMMOCTb OT Pas/IMYHbIX (pakTopoB. ObpaTumble
peakumn. XMMUYECKOe paBHOBecne. PakTopbl, BAMAKOLWME Ha COCTOAHME
XUMWUYecKoro pasHosecusa. INpuHunn fle LLaTense.

AnekTponmTuyeckaa auccoumaumsa. CunbHble U cnabble anekTponnTel. Cpesa
BOAHbIX PaCTBOPOB BELLECTB: KWCMas, HenTpasibHas, Le/loyHas.

OKMCNNTENbHO-BOCCTAHOBUTESIbHBIE pPeaKLUN.

JKCMNepyMeHTa/IbHble METOAbl U3Y4YeHWUs BeLecTB M WX MpeBpaLleHuii:
AEeMOHCTpaums Tabnuy, «lMeprofgmyeckas cucTtema XMMUYeCKUX anemeHtos . W
MeHpeneeBa», U3y4yeHUe MOAENe KPUCTaIMYECKUX PELUETOK, HabntodeHue u
ornmcaHve AeMOHCTPALMOHHbIX U 1ab0paTopHbIX OMbITOB (Pa3/ioXeHMe nepokcuna
BOAOPO/a B NPUCYTCTBUWN KaTasn3aTopa, onpesesieHne cpefbl pacTBOpOB BELLECTB
C TMOMOLbK YHMBEPCA/ILHOTO WHAMKATOpa, peakuunm WOHHOro 06MmeHa),
NpoBefeHMe NPaKTUYECKor paboThbl «BnmsHMe pasinyHbIX PakTopoB Ha CKOPOCTb
XVIMUYECKOW peakuum».

PacuéTHble 3agauun.

PacuéTbl N0  YypaBHEHWAM  XMMMWYECKMX peakuuin, B TOM  4uchne
TEPMOXMMUYECKME PaCYUETbl, PacyéTbl C WCMOMb30BaHWEM MOHATUA «MacCoBas
[0N BeLLecTBay.

Heoprannyeckass Xumus

Hemetannbl. TlonoxkeHne HemeTannoB B [lepuofmyeckoil  cucteme
XUMUYECKNX 3neMeHToB M. . MeHgeneesa U 0COGEHHOCTU CTPOEHWS aTOMOB.
®u3nyecKkne CBOWCTBA HeMeTasioB. ANOTPONUA HeMeTaioB (Ha npumepe
Kncnopopa, cepbl, hocgopa 1 yrnepoaa).

XUMUYECKME CBOMCTBA BadKHEMLUMX HeMeTan/10B (ralioreHoB, Cepbl, a3oTa,
tocthopa,  yrnepoga U KPEMHUS) U UX  COeAMHEHWA  (OKCKAOB,
KNCNOPOACOAEPXKALLMX KUCOT, BOAOPOAHbLIX COeAUHEHNIA).

[MprMeHeHNe BaXKHENLLNX HEMETA/INIOB U UX COeAVHEHNIA.



MeTannbl. MonoxxeHne MeTannoB B lMepuoANYECcKON CUCTEME XUMUYECKMNX
anemeHToB A. . MeHpaeneeBa. OCOBGEHHOCTM CTPOEHUSA 3MEKTPOHHBLIX 060/104eK
aTomMoB MeTansioB. O6wMe hm3nyeckne cBorcTBa MeTanioB. Crinaebl MeTas/oB.
ANEKTPOXMMUYECKUNIA Psfl HANPSXKEHWUIA MeTa/oB.

XUMUYECKME CBOWCTBA BaXKHEMLLUMX METaNNoB (HaTpWUid, Kanni, KasbLWW,
MarHWuii, atoMUHWIA, LMHK, XPOM, Xene30, Meflb) 1 UX COeAUHEHWIA.

O6wme cnocobbl NonyyvyeHnss MeTasnoB. MNMpUMeEHeEHWe MeTalIoB B ObITY U
TEXHVIKe.

JKCNepyMeHTa/IbHble METOAbl U3Y4YeHWUS BeLEeCTB M WX MpeBpaLleHuii:
n3ydeHne Konnekuum «MeTannbl U ChnaBbl», 00pa3L0B HEMETANOB, PELLEHME
3KCMEePUMEHTa/IbHbIX 334ay, HabnogeHne U onmcaHue AeMOHCTPAUUOHHbLIX W
NnabopaTopHbIX OMbITOB (B3aUMOAENCTBME TMAPOKCULA /IFOMUHUA C pacTBOpamMu
KUCNOT W LeNioYeld, KaYeCTBEHHbIE peakLMmn Ha KaTUOHbI MeTas1/I0B).

PacuéTHble 3aauun.

PacuéTbl Maccbl BelllecTBa MM 06bEMa rasoB Mo WM3BECTHOMY KO/IMYECTBY
BELLeCcTBa, mMacce WM 06bEMY OAHOIM0 M3 Y4acTBYIOWMX B peakuun BeELLECTB,
pacyéTbl Macchl (06bEMa, KOIMYECTBA BELLECTBA) MPOAYKTOB peakLumu, eciv 04HO
3 BELLECTB MMEET MPUMECH.

XuMHus 4 )KN3Hb

Ponb XvMun B 06ecneyeHnn 3KOOrMYeCcKOn, SHEPreTMUecKom 1 NLLLEBOMN
6e30MacHOCTW, PasBUTUM MeAULMHbL. TTOHATME O HayyHbIX MeToAax MO3HaHUS
BELLLECTB Y XMMUYECKUX peaKLU.

MpeactaBneHns 06  OOWMX  HayyHbIX MPUHLUMNEAX  NPOMBILLIEHHOMO
MONYYEHNS BaXKHENLLMX BELLIECTB.

UenoBeK B MUpe BEWECTB M MaTepuasioB: BaXKHeWLIMe CTPOUTESbHbIE
mMartepuanbl, KOHCTPYKLMOHHblE MaTepuasbl, KpacKW, CTEKo, Kepamuka,
MaTepuanbl A5 3/IeKTPOHUKK, HaHOMaTepuasbl, OpraHuyeckme U MUHepasbHble
yA06peHus.

XvMUS 1 300pOBbe YesioBeKa: MpaBu/ia WUCMOo/b30BaHUA 1IeKapPCTBEHHBIX
npenaparos, Npasusia 6e30MacHOro MUCMosb30BaHMA NpenapaToB 6bITOBON XUMUK
B MOBCEAHEBHOM XXWN3HM.

MexnpeaMeTHble CBSA3M.

Peanmsaumsa  MeXNpeAMETHbIX  CBA3eM NpU  M3yYeHUM obweln U
HeopraHM4yecKoin xmMMmm B 11 Kiacce OCYLLECTB/AETCA Yepe3 1CMOo/b30BaHNe Kak
OOLMX EeCTECTBEHHO-HAy4HbIX MOHATUIA, TaK W MOHATUA, SABNAKOLMXCS
CUCTEMHbIMU ANS OTAe/bHbIX NPeAMETOB eCTECTBEHHO-HAYUYHOr 0 LMKJIa.

OOLMe ecTeCTBEHHO-Hay4Hble MOHATUA: Hay4HbI (hakT, rMnoTesa, 3aKoH,
Teopus, aHain3, CWUHTE3, Knaccugukauma, nepuognuyHoCTb, HabnaeHNe,
3KCMEPUMEHT, MOAENNPOBaHME, U3MEPEHNE, ABNIEHNE.



dun3mka: marepus, 3Heprus, macca, atom, 3/IeKTPOH, MPOTOH, HEATPOH, NOH,
130TOM, PafMOaKTUBHOCTb, MOJIEKY/A, 3HEPreTUYECKNIA YPOBEHD, BELLLECTBO, Teso,
06bEM, arperaTHoe COCTOSIHME BeLLEeCTBa, (IM3MYECKMe BETMYMHBI N eAUHULbBI UX
N3MEPEHNS, CKOPOCTb.

Buonorma: knetka, oOpraHuM3Mm, 3KOcucTemMa, OuWochepa, Makpo- W
MUKPO3/IEMEHTbI, BUTaMWHbI, 06MeH BELLECTB B OpraHu3Me.

[Ceorpatms: MUHepasibl, TOpHbIe MOPOAbI, NOME3HbIE UCKOMaeMble, TOMMBO,
pecypcsl.

TexHonorna: Xmmuyeckas MpoMbILLIEHHOCTb, MeTalTyprus, NpPon3BOLCTBO
CTPOMTENbHBLIX MaTepuanoB, CefbCKOX03SMCTBEHHOE MPON3BOACTBO, MNULLEBas
MPOMbILL/IEHHOCTb,  (PapmaueBTMyecKasd  MPOMbILIEHHOCTb,  MPOW3BOACTBO
KOCMETUYECKMX MNpenaparoB, MPOM3BOACTBO KOHCTPYKLMOHHBIX MaTepuasios,
3/IeKTPOHHasA NPOMbILLIEHHOCTb, HAHOTEXHO/OT UK.



MIAHNPYEMBIE PE3YJIbTATblI OCBOEHUA MNPOIPAMMBI MO XMW
HA BA3OBOM YPOBHE CPEAHEI O OBLLEIO OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®rocC COO ycraHaBnMBaeT TpeboBaHUS K pe3ynbTaTaM OCBOEHUS
obyyalowmmmcss  nporpaMM  CpefiHEro 06Llero 06pa3oBaHUA  (JIMYHOCTHbIM,
MeTanpeamMeTHbIM M MNPeAMETHbIM).  Hay4yHO-MeTOAMYEeCKOM OCHOBOW  Ans
pa3paboTKM MIaHMpPYyeMbIX pe3y/ibTaTOB OCBOEHMS NPOrpamMm CpefHero obuiero
06pa3oBaHnsA ABNSETCA CUCTEMHO-AEATENIbHOCTHBIN MOAX0A,.

B COOTBETCTBMM C CUCTEMHO-AEATe/IlbHOCTHbIM MNOAXOAOM B CTPYKType
NMYHOCTHbIX Pe3y/bTaToB OCBOEHWUS npeamMeTa «XUMUSA» Ha YPOBHE CpefdHero
06LLero 06pa3oBaHNA BblAeNeHbl CieytoLLme CoCTaBAoLME:

0CO3HaHWe O00YyYaloLMMNCA POCCUMIACKON TrPaxKAaHCKOW WAEHTUYHOCTU —
FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/IbBHOCTW 1 CaMOONPEAENEHNIO;

Ha/IM4ne MoTMBaL MM K 0OYYEHWIO;

LieneHanpaBneHHOe Pa3BUTUE BHYTPEHHUX YOeXXAEeHWUA NMMYHOCTM Ha OCHOBE
K/TKOUEBbIX LIEHHOCTEN U UCTOPUYECKMX TPaauLnii 6a30BO HAYKN XUMUN;

rOTOBHOCTb WM CMOCOOGHOCTb 06YYatoLWMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNbHOCTU LIEHHOCTHO-CMbICMIOBLIMM  YCTaHOBKaMK, MPUCYLUMW Le/IOCTHOM
cucTeMe XMMNYeCKoro obpasoBaHus;

Ha/IM4YmMe NPaBOCO3HAHUS 3KOMOrMYECKOM KYNbTypbl M CNOCOBHOCTM CTaBUTb
LIe/IN 1N CTPOUTD XKM3HEHHbIE NaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA MpeAmMeTa «XUMUA» [OCTUratoTCA B
eIMHCTBE Y4YebHON © BOCNUTATE/IbHOW [AeATeNbHOCTU B COOTBETCTBUU C
r'YMaHUCTUYECKUMMW, COLMOKYNbTYPHbIMWU, LYXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMMU
M ngeanaMyM POCCUIACKOrO pakAaHCKOro 06LecTBa, NPUHATbIMKA B 06LLECTBe
HOpMaMy 1 MNpaBWiamn  MOBefAeHMs,  CMOCOOCTBYHOLWMMKU  Mpoueccam
CamMOro3HaHWs, CamMopasBUTUS W HPaBCTBEHHOrO CTaHOB/IEHUA  JIMYHOCTU
06yyatoLLMXCH.

JINYHOCTHbIE  pe3y/bTaTbl OCBOEHMA npeaMeTa «XUMUS»  OTpaXKaroT
ChOpMMPOBAHHOCTL  OMbITa MO3HABATe/lbHOM W MPaKTUYECKOW [AeATe/IbHOCTU
06yyatoLLMXCA No peann3aumy NPUHATLIX B 0OLLECTBE LIEHHOCTEN, B TOM YUC/E B
4acTu:

1) rpamaaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00y4aOLMMNCA CBONX KOHCTUTYLIMOHHBIX MpaB 1 06513aHHOCTEN,
YBKEHMNA K 3aKOHY W MPaBOMOPALKY;

NPeACTaB/IEHNS O COLUMaNbHbIX HOPMax W npaBuiax MEeX/IMUYHOCTHbIX
OTHOLLEHWIA B KO/INEKTUBE;



FOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATe/IbHOCTU MNpu  CO3AaHuK
y4YebHbIX MPOEKTOB, PELUEHUN YYebHbIX U Mo3HaBaTe/bHbIX 3a4ay, BbIMOHEHWUN
XVIMUYECKNX 3KCMEPUMEHTOB;

CMOCOBHOCTM MNOHUMATb W MNPUHMMATb MOTUBbLI, HaMePeHWUs, NOTUKY U
aprymeHTbl ApYrmX Npu aHanm3e pasinyHbIX BUL0B YH4EOHOW AeSATeNbHOCTY;

2) NIATPHOTHYECKOr 0 BOCIIUTAHMA:

LLEHHOCTHOIO OTHOLUEHNA K WCTOPUYECKOMY W Hay4yHOMY Hacneamto
OTEYECTBEHHON XNMUMK;

YBXKEHMSI K Mpoueccy TBopyecTBa B 06/71aCTV TEOPUM U MPaKTUYECKOro
MPUMEHEHNS XMMUMW, OCO3HAHWUA TOr0, YTO AOCTMXKEHMSI HayKW ecTb pe3ynbTaTr
OJINTENbHBLIX  HaGMOAEHWIA,  KPOMOT/MBBLIX — 3KCMEPUMEHTa/bHLIX  MOWCKOB,
MOCTOSHHOI O TPyAa YYEHbIX 1 MPaKTUKOB;

MHTepeca M MO3HaBaTe/lbHbIX MOTMBOB B MOJMYYEHUU W MNOCNEAYHOLLEM
aHa/M3e MHgopMauumn 0 nepefoBbiX AOCTUXEHMSX COBPEMEHHON OTEYECTBEHHOM
XUMUW;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA

HPaBCTBEHHOI0 CO3HAHWSA, 3TUYECKOro NOBEAEHUS;

CMOCOBHOCTY OLEeHMBATL CUTYaLMK, CBA3aHHbIE C XUMUYECKUMU ABNIEHUAMM,
M NPUHUMATb OCO3HAHHbIE PELLUEHMS, OPUEHTMPYACh Ha MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI 1 LEeHHOCTH;

FOTOBHOCTU OLEHMBaTb CBOE MOBEAEHME W MOCTYMKM CBOWX TOBapWLLEn C
MO3NLUMIA HPaBCTBEHHbLIX M MPaBOBbIX HOPM W OCO3HaHWE MOCNEACTBUIA 3TUX
MOCTYIKOB;

4) popMupoBaHMs KYJIbTYPHI 310POBbS:

MOHMMaHMS  LIEHHOCTE 3[40pOBOro M 6e3onacHOro obpasa >KU3HMU,
HE06X0AUMOCTM OTBETCTBEHHOIO OTHOLLEHMS K COOCTBEHHOMY (DM3MYECKOMY U
MCUXMYECKOMY 3[0POBbIO;

cobnogeHns npasua 6e3onacHOro obpaleHns € BewecTBamm B ObITY,
MOBCEHEBHOM XM3HW U B TPYA0BOWN AeSATENIbHOCTY;

MOHMMaHWA LEHHOCTW MpaBUN  UHAMBUAYA/ILHOTO W KOJINEKTUBHOIO
6e30MacHOro NoBeAeHNs B CUTYaUUsX, YrPOXKatoLLMX 300P0BbH0 U XKU3HW NOLENR;

OCO3HaHWA MOCNEACTBUIA U HENPUATUA BPeAHbIX NpuBbIYeK (YnoTpebreHus
a/IKOrons, HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCTIMTAHMS:

KOMMYHWKATMBHON ~ KOMMNETEHTHOCTM B Y4eBHO-UCCNe0BaTeIbCKOM
[eATeNbHOCTW,  OOLLEeCTBEHHO MOMIE3HOW, TBOPYECKOW W ApYyrux  Bugax
AeATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pPeLleHUM NpaKTUYeckuxX 3adad
couunanbHOM HanpaBfeHHOCTU (B paMKax CBOEro Kacca, LLKO/bI);



MHTepeca K MpakTMYeCKOMY M3Yy4eHUI0 NPodeccuin pasnnMyHoro poga, B Tom
ymcsie Ha OCHOBE NPUMEHEHNA MPEAMETHbIX 3HaAHWI N0 XUMUW;

YBaXKEHMS K TPYAY, NOASM Tpyda U pe3ynbTaTaM TPYA0BOA AeATeNbHOCTY;

FOTOBHOCTU K 0OCO3HaHHOMY BbIOOPY WHAMBUAYA/IbHOW  TPaeKTopuu
06pa3oBaHus, Oyayllein npodgeccun K peanm3auui COOCTBEHHbIX XXM3HEHHbIX
MNaHOB C YY4ETOM JIMYHOCTHBLIX UHTEPECOB, CMOCOOHOCTEN K XMMMUU, MHTEPECOB Y
NoTpebHOCTEN 06LLECTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

3KOMOrMYecKn LienecoobpasHoro OTHOLLEHWA K MPUPOAE, Kak WCTOYHMKY
CYLLIECTBOBaHWSA XXMN3HW Ha 3eM/IE;

MOHMMaHWA rNnobasbHOro XapakTepa 3KOMOrMYecKUX MNpo6/eM, BANAHWS
39KOHOMMYECKMX NPOLECCOB Ha COCTOSAHME NPUPOAHOIA 1 COLMaIbHOIA Cpeabl;

OCO3HaHWA Heob6XOAUMOCTM  UCMOMb30BaHUSA  AOCTUMDKEHUIA XUMUWU A1
peLLeHns BONPOCOB paLiOHaIbHOro NPYPOA0MNO/b30BaHNS;

aKTUBHOrO  HenpuATUA  JEMCTBUW, MNPUHOCALMX BPed  OKPY>KatoLLEeN
NPUPOAHONM cpefde, YMeHMs MPOrHO3MpoBaTb He6MaronpuATHbIE 3KOMOrMYeckKue
nocneacTBus NpeanpUHUMaeMbIX AeCTBUIA U NpefoTBpaLLaTb UX;

Ha/IMUMA Pa3BUTOr0 3KOMIOMMYECKOr0 MbILLIEHNS, 3KOIOTMYECKON KYNbTYpbl,
onbITa AeATeNbHOCTH 3K0/10r4YeCcKoi HanpaB/fIEHHOCTW, YMEHWS
PYKOBO/ZICTBOBATLCS MMM B MO3HaBaTE/IbHOW, KOMMYHUKATMBHOW W COLMa/bHOM
MPaKTUKe, CMOCOBHOCTM W YMEHWUS aKTUBHO MNPOTUBOCTOSATH  WAEONOrMK
Xemoghobuu;

7) HEHHOCTH HAYYHOI' 0 IO3HAHUSA:

ChOPMMPOBAHHOCTN MMPOBO33PEHMS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO pa3BUTUSA HayKN 1 06LLLECTBEHHOM NPaKTUKW;

MOHMMaHNA CMEeUNUKN  XMMWN  KakK HayKu, OCO3HaHMsi eé poin B
(hOpMMPOBaHMM PaLMOHA/IbHOr0 Hay4HOro MbILLMEHUS, CO3[4aHUN  LLeNI0CTHOro
NpeacTaBneHns 06 OKPYXKaloLLeM MUpPe KakK O eAMHCTBE MpUPoAbl U YenoBeka, B
MO3HaHUN MPUPOAHBIX 3aKOHOMEPHOCTEN W pelleHurM npobieM COXpaHeHUs
NMPYPOAHOI0 PaBHOBECUS;

YOeXXAEHHOCTM B 0OCOO0OM  3HAYMMOCTM  XUMUU  4J19  COBPEMEHHOIA
UMBUNM3aLMA: B €8 TyMaHUCTMYECKOW HarpaB/eHHOCTM W BaXHOW po/in B
CO3JaHNM HOBOW 6a3bl MaTepuasibHOW KYNbTYpbl, PeLleHnn rnobasbHbIX Npobsem
YCTOMUYMBOr0 Pa3BMUTUS YENIOBEYECTBA — CbIPbEBOM, SHEPreTUYECKON, NULLEBON U
9KO/MOrnMyeckor 6e30MacHOCTU, B PasBUTMN MeAMLMHbI, 06eCreyYeHnn YCoBuiA
YCMewHoro TpyfAa W 3KOMOTMYECKM KOMMOPTHOM XKM3HM  KaXA0ro usieHa
006LLecTBa;

eCTECTBEHHO-HAaYy4YHON rPaMOTHOCTM: MOHMMaHWA CYLWHOCTU  METOA0B
MO3HaHMUS, MCMOMb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOOGHOCTU MCMO/b30BaTh



Nony4yaemble 3HaHWS 11 aHa/IM3a U 0OBSICHEHWS SBNIEHWIA OKPYXKAKOLLIEro MUpa U
NPOVCXOASLLIMX B HEM U3MEHEHWIA, YMeHUs fieNaTb 060CHOBAHHbIE 3aKMOUYEHNS Ha
OCHOBE HayYHbIX (HAKTOB U WMEIOLMXCS [AaHHbIX C  LEMbI  NOMy4YeHus
[10CTOBEPHbIX BbIBOA0B;

CMOCOGHOCTM  CaMOCTOSITE/IbHO WUCMO/Mb30BaTh  XUMUYECKUE 3HAHWUS  ANS
PeLLEHVst NPO6IEM B PeasibHbIX XXMU3HEHHbIX CUTYaLNSIX;

MHTEpPeca K NO3HaHMIO 1 UCCNe0BaTENIbCKOMN AesTeNbHOCTY;

FOTOBHOCTU U CMOCOGHOCTM K  HEMpepbIBHOMY  06pa3oBaHU0 1
camM006pa30BaHN0, K aKTMBHOMY MO/MYYEHUIO HOBbIX 3HAHWIA MO XUMUKM B
COOTBETCTBUM C XKU3HEHHLIMU NOTPEBHOCTAMY;

MHTEpeca K 0COGEHHOCTSIM TPyAa B pasNYHbIX ctepax MpodeccroHabHOM
[eATeNbHOCTU.

METAIIPEJAMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHMSI y4eBHOro npeameTa «XuMus» Ha
YPOBHe CpefiHero 06Lero 06pa3oBaHmns BK/IKOYALOT:

3HauMmble AN (DOPMMPOBAHMS  MMUPOBO33PEHMS  0By4atoLmMXCS
MEXANCUMNNHAPHbIE (MeXNpeaMeTHble) 06LLEeHayYHble MOHATMSA, OTpaXKatoLLme
LLeNOCTHOCTb HAay4HOW KapTWHbl MUpa U CMELM(UKY METO0B MO3HAHMS,
MCMOMb3YEMbIX B eCTECTBEHHbIX HayKax (MaTepusi, BELLLECTBO, 3HEPrus, sBNeHue,
MPOLLECC, CUCTEMA, HayUHbI/ (haKT, NPUHLMM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, 1ccnefoBaHne, HabNAeHNE, U3MEPEHUNE, SKCNEPUMEHT 1 Apyrie);

YHVBepCcanbHble y4YeOHble AeCTBMS (NMO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,

PerynaTuBHbIE), obecneymBaroLme (hopmMupoBaHue (hYHKLMOHaNbHOM
rPamMmoOTHOCTM 1 COLMaNIbHON KOMMNETEHLMMN 00YYarOLLMXCS;
CMOCOGHOCTb obyuaroLmxcs 1CMosib30BaTh OCBOEHHbIe

MeXANCLUUNIMHAPHbIE, MUPOBO33PEHYECKME 3HAHUS U YHMBEPCa/IbHbIE YYeOHbIe
[ECTBUS B MO3HABATE/IbHOM N COLMa/IbHOIN MPaKTUKe.

MeTanpegMeTHble pe3y/bTaTbl OTPaXKalT OBMAfeHMe YHMUBEPCa/lbHbIMM
YY4eOHbIMM  MO3HaBaTe/IbHbIMK,  KOMMYHWKATUBHbIMA W PErynsiTUBHbIMU
NENCTBUAMMN,

OBJIaI[eHI/Ie YHuBEpCailbHBIMHU y‘leﬁHbIMI/l IMO3HaABaTCJIbHBIMU
JeMCTBUSIMM:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CamMoCTOATENbHO  (hOPMY/NMPOBAaTL U aKTyanuM3npoBaTb  MpPobnemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpefenaTb UenuM [esATeNbHOCTW, 3afaBasi MapameTpbl U KPUTEPUM KX
OOCTVKEHWNS, COOTHOCUTb Pe3y/bTaTbl AEATENIbHOCTU C NOCTaBEHHbLIMU LENAMMU;

MCNONb30BaTb MPU OCBOEHWUWN 3HAHWIA MPUEMbI IOTMYECKOTO MbILLEHNS —
BbIAENATb XapaKTepHble MPU3HaKM MOHATUIA U yCTaHaB/NMBaTb WX B3aMMOCBSA3b,



MCMoMb30BaTb COOTBETCTBYIOLLME NOHATUS 418 0OBACHEHUS OTAENbHbIX PaKTOB U
SBNEHWIA;

BbIOVMpaTb OCHOBaHWUS W  KPUTEPUM [N8  KnacCU(MKauUmM  BELLECTB U
XUMUYECKNX peakLUiA;

yCTaHaBNMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3M  MEXAY U3ydYaeMbIMU
SBNEHNSMM;

CTPOMTb NIOFMYECKME pacCyXaeHns (MHAYKTUBHbIE, [AeAYKTUBHbIE, MO
aHanormn), BbISIBNATb 3aKOHOMEPHOCTW W MPOTUBOPEYMS B pacCMaTpUBaEMbIX
ABNEHNAX, (DOPMYNNPOBATb BbIBOAbI U 3aK/THOUEHNS;

MPUMEHATb B NPOLIECCE MO3HAHWSA, UCMOMb3YEMbIE B XUMWUM CUMBOSIMYECKME
(3HaKoBbIE) MOAENN, NPeobpa3oBbiBaTb MOAE/bHbIE MPEACTABIEHNS — XUMUYECKII
3HaK (CMMBO/) 3/eMeHTa, XuMU4Yeckas qopMyna, YpaBHEHME XMMMWYECKOM
peakunm — Npu pelleHnn ydebHbIX NO3HaBaTe/lbHbIX W MPAKTUYECKUX 3aaad,
MPYMEHATb Ha3BaHHbIE MO/E/bHbIE MPEACTABIEHNA A1 BbISIBNEHNS XapaKTePHbIX
MPU3HAKOB M3y4aeMblIX BELLECTB Y XUMUYECKNX peakLUiA.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BfafleTb OCHOBaMW METO[O0B Hay4HOro MO3HaHMSi BELLECTB U XUMMUYECKMX
peakunia;

(hopMynMpoBaTh Lenn 1 3adayu UCCNeaoBaHns, UCMOb30BaTh NOCTaB/NEHHbIE
M CaMOCTOATENbHO CHOPMYNMPOBaHHbLIE BOMPOCbI B KayecTBe WHCTPYMEHTa
MO3HaHMS U OCHOBbI 419 (HOPMUPOBAHMA FMNOTE3bl MO NPOBEPKE MPaBU/IbLHOCTM
BbICKa3bIBaEMbIX CYXXAEHWUNA,

BNafeTb HaBblKaMy CaMOCTOATENbHOrO MaHWPOBaHUS W MPOBEAEHWS
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMEHMSI HabMOAaTb 3a XO4O0M
npouecca, CaMOCTOATE/IbHO MPOrHO3MPOBaTb ero pesynbTar, (PopMyIMpPoBaTb
0606LLEeHMS 1 BbIBOAbI OTHOCUTENBHO AOCTOBEPHOCTU pe3ynbTaToB UCCNEeA0BaHUS,
COCTaBNSATb 060CHOBAHHbIV OTYET 0 NPOAEeNaHHON PaboTe;

npuobpetaTb OMbIT  YYEHUYECKON WCCNEef0BaTENIbCKOM W MPOEKTHOW
[eATeNbHOCTU, MNPOSBASATL CMNOCOOHOCTb M FOTOBHOCTb K CaMOCTOSATE/IbHOMY
MOMCKY METOAOB peLUeHNs NPaKTUYeCKMX 3afdad, MNPUMEHEHWIO Pa3INYHbIX
MeTO/0B MO3HaHWS.

3) padora ¢ unpopmanmei:

OPVEHTMPOBATLCA B  Pas/IMYHbIX WUCTOYHWMKAX WHGopMauumn  (HayyHo-
nonynspHas nuTepatypa XUMWYECKOr0 COAEPXKaHWUs, CrpaBOYHbIE NOCO6US,
pecypcbl MHTEpHeTa), aHa/IM3npoBaTb MHHDOPMALMIO Pa3NYHbIX BUAOB U (POPM
npefcTaBneHus, KPUTUYECKM OLeHNBaTb eé [OCTOBEPHOCTb "
HENPOTMBOPEUYNBOCTb;



(hopMynMpoBaTh 3anpocbl U MPUMEHATb Pas/iMyHble MeTOAbl MPU NOUCKE K
oTbope MHGopmauun, HeobxXoAMMOW [ANs  BbINOMAHEHMS  Y4ebHbIX  3adad
onpeaenéHHoro Tuna;

npuobpeTaTb OMbIT WUCMO/b30BaHUSA WHMOPMaLMOHHO-KOMMYHUKaTUBHBIX
TEXHONOMMIA U Pa3NNYHbIX MONCKOBbLIX CUCTEM;

CaMOCTOATEe/IbHO  BblOMpaTb  ONTUMaIbHYO  ()OpMYy  MpeACTaB/ieHNs
NH(opMaLmn (CXeMbl, rpakn, Amarpammbl, TabMMLbl, PUCYHKN U Apyriue);

MCNONb30BaTb Hay4HbIN $A3bIK B KayecTBe cpeActea npu  pabote C
XVMUYECKOW  MHopMaLMed: NPUMEHATb  MeXNpeaMeTHble  (pusnyeckne U
MaTemMaTU4ecKune) 3Haku U CUMBO/IbI, (hOPMY/bl, a66peBnaTypbl, HOMEHKIATYPY;

MCNoNb30BaTb W MpPeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME CPeAcTBa
HarnsgHoCTw.

OBnaneHue YHUBEpPCAJIbHBIMA KOMMYHUKATUBHBIMHA Ilei/'ICTBHﬂMPI:

3af1aBaTb BOMPOCHI MO CYLLECTBY 0O6CY)XAaeMON TeMbl B X0fe Auanora u/nmm
ONCKYCCUK,  BbICKasblBaTb  WAew,  (opMyuMpoBaTb  CBOM  MpeasioXKeHus
OTHOCUTE/IbHO BbIMOTHEHNA MPeL10eHHOW 3a4a4u;

BbICTYNaTb C Mpe3eHTauuen pesynbTaToB MO3HaBaTe/lbHON AeATeNbHOCTY,
MO/Ty4eHHbIX CAMOCTOSATE/IbHO UM COBMECTHO CO CBEPCTHMKaMM MPU BbIMOIHEHNN
XUMUYECKOr0 3KCreprvMeHTa, NpakTUYecKo paboTbl MO MCCMNef0BaHMUIO CBONCTB
M3y4aemblX BELLECTB, peasm3aumm y4ebHOro npoekra 1 (opmynmpoBaTb BblBOAbI
No pesy/nbTaTtam MNPOBeAEHHbLIX UCCNefoBaHWA MYTEM COrnacoBaHUSA MO3MUMIA B
X0[e 06CyKAeHNSA N 0OMEHA MHEHUAMW.

OBJaieHne YHMBEPCAJIbHBIMH PEryJATUBHBIMH IeHCTBUSIMHU:

CaMOoCTOATE/IbHO MNaHMPOBaTb W OCYLWECTB/SATL CBOK MO3HABaTe/bHYHO
[eATeNbHOCTb, Onpeaensas eé uenM W 3agavv, KOHTPO/MpoBaTb U MO Mepe
HeoOX0AMMOCTM  KOPPEeKTUPOBaTb NpeasiaraeMblii - anropuTm  AeACTBUIA  Npu
BbIMO/IHEHUN  YYebHbIX W WCCMefoBaTeNlbCKMX 3afad, BblObMpaTb Hanbonee
3()heKTMBHBIA CNOCO6 WX PeleHnss ¢ YYETOM MONYYEHUS HOBbIX 3HaAHWUWA O
BELLLECTBAX Y XMMMUYECKMX peaKkumsXx;

OCYLLECTB/IATb CaMOKOHTPO/Ib CBOEW [esATe/lbHOCTU Ha OCHOBE camoaHan3a
1 CaMOOLEHKMN.

INPEAMETHBIE PE3YJIbTATBI

10 KVIACC

MpeaMeTHble  pe3ynbTaTbl  OCBOEHUS Kypca «OpraHuMuyeckas XuUMus»
OTpaXKatoT:

C(hOPMUPOBAHHOCTb  NPEACTaB/IEHNIA O  XUMMWYECKOW  COCTaBNSIHOLLEl
eCTECTBEHHO-HAYy4YHON KapTUHbI MUPa, POMM XUMWM B MO3HAHWUWU SIBNEHWIA



npupogbl, B  (POPMUPOBAHUU  MbILWEHUA W KY/NbTYpbl  JIMYHOCTM, eé
(hYHKLMOHANIbHON rpaMOTHOCTU, HEOOXO0AMMOM ANS peLleHnst NpakTUYecKnx 3agaq
N 3KONOrMYeckn 060CHOBAHHOIO OTHOLLEHUSI K CBOEMY 3[0POBLIO U MPUPOAHOW
cpege;

BNafieHne  CUCTEMOM  XMMWUYECKUX  3HAHWIA,  KOTOpas  BKJ/IHOMaET:
OCHOBOMO/Iararolme MOHATUS  (XMMUYECKUIA  3/1eMEHT, aToM, 3/IeKTPOHHas
060/104Ka aToMa, MOJIEKY/A, Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENIBHOCTb, XUMNYECKAS
CBA3b, CTPYKTYpHas (opmyna (pa3BépHyTas M COKpaLlBéHHasd), MOMb, MONAPHas
Macca, MOSSIPHbIA  00BbEM, YrNepoAHbIA  CKeNeT, (hYHKUMOHa/bHas rpynna,
pafviKan, U3oMepus, N30Mepbl, FOMONOrMYECKMA Psafd, rOMOMOrK, YrneBofoposbl,
KMCNOpPOA4 W a30TCcoAepyKalline COeAUHEHWs, MOHOMep, MOIUMEP, CTPYKTYPHOE
3BEHO, BbICOKOMO/EKY/SAPHbIE COEAUHEHNS); TEOPUM U 3aKOHbI (TEOPUSi CTPOEHNS
opraHnyeckmx BewectB A. M. byTnepoBa, 3aKOH COXpPaHEHWsi MacCbl BELLECTB);
3aKOHOMEPHOCTM, CUMBOJIMYECKUIA A3bIK XMMWUMW; MWUPOBO33PEHYECKME 3HaHWA,
NneXkallne B OCHOBE MOHWMaHWA MPUYUHHOCTU U CUCTEMHOCTU XUMWUYECKUX
ABNEHWI, (PaKTOMorMyeckne CBEAEHWUA O CBOWCTBAX, COCTaBe, MOMYYEHUUN U
6e30MacHOM MCMOMb30BaHUN BaXKHEWLUMX OpraHMYecKuX BeLEeCTB B ObITY W
MPaKTUYECKOW AeATelbHOCTU YeN0BeKa,;

COPMMPOBAHHOCTb YMEHWIA BbISIBNATL XapaKTePHble MPU3HAKN TMOHATUA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, MCMO/Mb30BaTb COOTBETCTBYHOLUME MOHATUA MpU
OrnmcaHnn cocTaBa, CTPOEHMS U NPeBpaLLeHni OpraHNYecKNX CoeAMHEHNIA;

CPOPMUPOBAHHOCTL YMEHWUIA MCMOMb30BaTh XUMWYECKYHD CUMBOMUKY [AJ1S
COCTaB/MEHUSI MOJMIEKY/IIPHBIX W CTPYKTYPHbIX (Pa3BEPHYTOM, COKPALLEHHO)
(hopmMyn  OpraHMYecKMX BeWECTB W  YpPaBHEHMIA XUMWYECKMX  pPeakLuui,
N3roTaB/IMBaTb MOZENN MONEKY/T OpraHNUYecKuxX BEeLLEeCTB ANA WINKCTPaLnn nx
XMUMWUYECKOr0 N NPOCTPaHCTBEHHOI0 CTPOEHNS;

CPOPMMPOBAHHOCTb YMEHMWIN YyCTaHaBNMBaTb MPUHALNEXHOCTb M3YYEHHbIX
OpraHM4yeckUX BeLLeCTB MO MX COCTaBy W CTPOEHUD K oOnpefenéHHOMY
Knaccy/rpynne coefvHeHW (YrneBofOpPOAbl, KWCMOPO4 W  a30Tcoepkaliue
COEANHEeHNs, BbICOKOMOMIEKYNAPHbIE COeAVHEHUS), [faBaTb WM Ha3BaHMA MO
cuctematnyeckorr HomeHknatype (IUPAC), a Takxke NpuMBOAUTL TPUBUA/bHbIE
Ha3BaHWA OTAE/IbHbIX OpPraHNWYyecKMX BeLlecTB (3TWeH, MPOMW/eH, aueTueH,
TUNEHT/INKOMb, TNLUEPUH, (eHon, gopManbaerng, auetanbiern, MypaBbUHas
KNCNOTa, YKCYCHasa K1CIoTa, 0/IeMHOBAs KMUCNOTa, CTeapuHoBasa KMUC0Ta, K034,
(hpyKTO3a, KpaxmaJsi, Lesnnonosa, rmuunH);

CPOPMUPOBAHHOCTL YMEHWUA OMpeaensTb BUAbl XUMWUYECKOM CBA3N B
OpraHunyecKkmnx coefnHeHusAX (OANHaPHbIE U KPaTHbIe);



CPOPMUPOBAHHOCTb  YMEHUA TMPUMEHATb MOSIOKEHUA Teopun CTPOEHUS
opraHu4eckmx Beulects A. M. byTtneposa ans 06bSCHEHUS 3aBUCUMOCTU CBOMCTB
BELL,ECTB OT MX COCTaBa M CTPOEHWS; 3aKOH COXPaHeHMs1 MacCbl BELLECTB;

CPOPMUPOBAHHOCTL ~ YMEHWIA  XapakTepu3oBaTb  COCTaB,  CTPOEHMUe,
(hM3nYecKne N XMMMUYECKMe CBOMCTBA TUMWUYHbLIX NPEACTaBUTENEN Pa3INYHbIX
K/lacCoB OpraHuMYeckMx BewlecTB (MeTaH, 3TaH, 3TWIeH, MPOMNWeH, aueTueH,
byTtagmeH-1,3, metunéyrtaameH-1,3, 6eH30/1, MeTaHO/, 3TaHOS, 3TU/IEHT/INKO/b,
FMMLEPVH, (DeHON, aueTanbiern, MypaBbvHas W YKCYCHas KWUCNOTbI, F/HOKO3a,
KpaxmaJs, LIens1t0103a, aMMHOYKCYCHast KMCNOoTa), UMKOCTPUPOBATh FEHETUYECKYHO
CBA3b MeXAY HVWMK YpaBHEHUAMU COOTBETCTBYHOLUMX XMMMUYECKUX peakuuil c
MCMOMb30BaHEM CTPYKTYPHbIX (POPMYIT;

CPOPMMPOBAHHOCTb YMEHUSA XapaKTepu3oBaTb UCTOYHWKN YrIeBOLOPOLHOIO
Cbipbs  (HeTb, MPUPOAHBLIA ras, Yronb), CMNocobbl KX MNepepaboTkn WU
NpaKTNUYeCKoe NpYMeHeHVe NPOAYKTOB NepepadoTKu;

CPOPMUPOBAHHOCTL YMEHWIN MPOBOAMTL BbIYUCIEHNA MO  XUMUYECKUM
ypaBHeHUAM (Maccbl, 06bEMa, KO/MYecTBa MUCXOLHOMO BeLlecTBa WM MPOAYKTa
peakuMy Mo M3BECTHbIM Macce, 00bEMY, KOMMYECTBY OAHOIO W3 WCXOAHbIX
BELLLECTB WM NPOLYKTOB peakumm);

ChOPMUPOBAHHOCTb YMEHWUA BNafgeTb CUCTEMOM 3HaHWA 06 OCHOBHbIX
METOAax Hay4YHOro MO3HaHWA, NUCMOob3YEMbIX B XMW MPU U3YyYEeHUWN BELLLECTB U
XUMUYECKUX ABMEHUIA (HabMoaeHNe, U3MEPEHME, SKCNEPUMEHT, MOAENMPOBaHNE),
MCNOMb30BaTb CUCTEMHbIE XUMUYECKME 3HaHUS AN NPUHATUA  pPelueHuid B
KOHKPETHBIX JKM3HEHHbIX CUTyaUWsX, CBA3aHHbIX C BelecTBamm WU  UX
NMPUMEHEHMEM;

c)OpMMPOBAHHOCTb YMEHWIA COOMIOAATL NpaBKia Nob30BaHWUA XMMUYECKON
nocynoin u nabopatopHbIM 060pyAOBaHMEM, a TakXke MpaBuia 06palleHnst C
BELLeCTBaMM B COOTBETCTBUWM C UHCTPYKLUMSAMM MO BbIMOSIHEHWUIO N1abOpPaTOPHbIX
XUMUYECKNX OMNbITOB;

CPOPMUPOBAHHOCTb YMEHWIA MIaHMPOBATb W BbINOMHATL  XMMUYECKWIA
aKCNepuUMeHT (NpeBpaLLLeHns OpraHNYecKmX BELLECTB MNPy HarpeBaHnu, NonyyeHve
3TWNEHA W W3Yy4yeHMe ero CBOMWCTB, KAa4eCTBEHHble peakuuMn OpraHUYecKnx
BELLECTB, [eHaTypauunsi GenkoB MpW HarpeBaHWW, UBETHble peakuun Genkos) B
COOTBETCTBMM C TMpaBWIamn TeXHUKM 6e30macHOCTM Mpu  obpaweHun ¢
BelleCcTBamMy W 1abopaTOpHbIM  060pYAOBaHMEM, MPeAcTaBNATb  pPe3y/bTaTbl
XUMUYECKOr0 3KCMepumeHTa B (DOPMe 3anucy ypaBHEHWA COOTBETCTBYHOLLMX
peakumin 1 hopMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

COPMMPOBAHHOCTb  YMEHWUIA  KPUTUYECKN aHaIM3MPOBaTb  XMMUYECKYHO
MH(OPMaLMIO, MOSy4aeMytd W3  pasHbIX WCTOYHMKOB (CpefcTBa MacCOBOW
NH(opMaunn, NIHTepHET 1 4pyrnx);



COPMMPOBAHHOCTL  YMeHMIA  cobnofaTb  MNpaBuia  3KOOMMYECKU
LlenecoobpasHoOro noseAeHUss B ObITY W TPYAOBOW [eATENIbHOCTU B LEeNsX
COXpaHeHWs CBOEro 3[0pOBbS M OKPY)KaroLlerd NPUPOAHOI cpefbl, 0CO3HaBaTb
OMacHOCTb BO3AEWCTBMS Ha >XMBble OpPraHU3Mbl OrMpeaenéHHbIX OpraHUyYecKnx
BELLLECTB, MOHMMas cMbIcn nokasatens MAK, nosicHATb Ha npumepax Crnocoobl
YMEHbLUEHNS U NpeAoTBpaLleHnss WX BPeAHOro BO3AEMCTBUA Ha OpraHunsm
4esioBeka,;

ANs 06YyYaroLUNXCS C OrPaHNUYEHHbIMU BO3MOXHOCTAMW 340POBbS: YMEHUE
MPUMEHSATL 3HAHWS 00 OCHOBHbLIX [OCTYMHbIX MeTodax MO3HaHWUA BELLECTB U
XUMNYECKNX SIBNEHWUMN;

ANA  CnenbiX W CnaboBMAAWMX O0OYYalOLMXCA: YMEHME WCMO/b30BaTb
PeNbePHO-TOUYEYHYHO CUCTEMY 0603HaYeHnin J1. bpailna ns 3annucu XMMUYECcKnX

(hopmyn.
11 KJIACC

MpeameTHble pe3ynbTaTbl OCBOEHMSI Kypca «O6Lias M HeopraHMyeckas
XUMUS» OTPaXKatoT:

CPOPMMPOBAHHOCTb  MPEeACTaBNeHUA: O  XUMUYECKOA  COCTaB/SHOLLEN
€CTECTBEHHO-Hay4YHOW KapTWHbI MWUpa, POAM XUMWUW B MO3HAHWUM  SIBIEHUIA
npupogbl, B  (DOPMMPOBAHUN  MbIWIEHUA W KYIbTYpbl  MYHOCTW, €€
(hYHKLMOHaNbHON rpaMOTHOCTM, HEO6XOAMMOW AN PeLlEeHNs NPaKTUYECKUX 3adau
N 3KONOrMYeckn 060CHOBAHHOIO OTHOLLEHUSI K CBOEMY 3[0POBLIO U MPUPOAHOW
cpeae;

BMafieHMe  CUCTEMOM  XMMWUYECKUX  3HAHWIA,  KOTOpasi  BK/IHOYaET:
OCHOBOMONararoLmMe NOHATUS (XMMUYECKUIA 3N1eMeHT, atom, u3oTton, s-, p-, d-
3/IEKTPOHHblE 0pbUTa/IM aTOMOB, WOH, MOJEKY/Ma, MOJ/b, MONSPHBLIA 00BLEM,
B&/IEHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTb, CTEMeHb OKUCMEHUS, XMMUYECKass CBA3b
(KoBanieHTHas, MOHHas, MeTa/lInyeckas, BOAOPOAHasA), KpUCTanmyeckan peLuéTka,
TUMNbl  XUMUYECKMUX  peakuui, pacTBOp, 3MIEKTPO/IATLI,  HEINEKTPO/NTLI,
3NEKTPO/IMTUYECKaA Auccoumalms, OKUCIUTENb, BOCCTAHOBMTE/b, CKOPOCTb
XUMUYECKON peakumn, XMMUYECKOe pPaBHOBECKE); TeOpuM W 3aKOHbl (Teopus
3NIEKTPONIUTUYECKOA Aumccoumnaumm, nepuogmnyeckmin 3akoH . V. MeHgeneesa,
3aKOH COXpaHeHMs1 MaccCbl BELLECTB, 3aKOH COXPaHeHWs W NPeBpaLLeHNs 3HEPrun
NpU XUMUYECKUX peakumax), 3aKOHOMEPHOCTU, CUMBO/IMYECKUIA A3bIK XUMUMU,
MWPOBO33PEHYECKME 3HAHWA, feXallMe B OCHOBE MOHUMaHWA NPUYMHHOCTU WU
CUCTEMHOCTN XMMWUYECKUX ABMEHWNIA, (DAKTONOrMYeckue CBeAEHUS O CBOWCTBAX,
cocTaBe, NOMy4YeHUN 1N 6e30MacHOM MCNOMb30BaHWUM BaXKHELLNX HEOPraHWYeCKnx
BELLECTB B ObITY M NPaKTUYECKON AeATeNIbHOCTU Ye/l0BeKa;



CPOPMUPOBAHHOCTb YMEHWUI BbISAB/IATL XapaKTepHble MPU3HAKM MOHATUNA,
yCTaHaBMBaTb X B3aMMOCBSA3b, MCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OrMmMcaHNn HeopraHNYecKnX BELLLECTB U UX NPeBpaLLEeHNA;

CPOPMUPOBAHHOCTL YMEHWUIA MCMOMb30BaTh XUMWYECKYHD CUMBOMUKY [AJ1S
COCTaBfleHNs  (POPMY/N  BELLeCTB W YPaBHEHUI  XUMWUYECKUX  peakLuun,
cuctemarmyeckyto HomeHknatypy (IUPAC) n TpuBManbHble HazBaHUSA OTAENbHbIX
HeopraHM4yecknx BewlecTB (yrapHbld ras, Yrinekuciblidi ras, amMMuak, rawéHas
N3BECTb, HeraléHas N3BecCTb, NTbEBas Coda, NUPUT U Apyrue);

ChOPMUPOBAHHOCTL YMEHWIA ONpPeaensiTb Ba/IEHTHOCTb U CTEMNeHb OKUC/EHMS
XUMUYECKUX 3/IEMEHTOB B COEAMHEHWUAX Pa3/IM4YHOrO0 COCTaBa, BUJ XUMWUYECKOIA
CBA3M (KOBa/IeHTHas, MOHHasA, MeTa/I/INYeCcKas, BOAOPOAHAsA) B COEAUHEHUSAX, TUN
KPUCTa/IIMYECKON PeLléTKM KOHKPETHOro BellecTBa (aToMHas, MOJEKy/spHas,
MNOHHasA, MeTa//IMYecKas), XxapakTep Cpefbl B BOAHbIX PaCTBOPax HEOpPraHU4ecKmx
COEANHEHNIA;

ChopMMpPOBaHHOCTb YMEHWI yCTaHaBNMBaTb NPUHAaANEXHOCTb
HeopraHM4ecKMX BeLlecTB MO WX COCTaBy K onpeaenéHHoMy Knaccy/rpynne
CoeiHEHWA (MPOCTble BeLLeCTBA — METa/Ibl U HEMETa/Ibl, OKCU/bI, OCHOBaHWS,
KNCNOTbI, aMPOTEPHbIE TMAPOKCUABI, CONN);

CPOPMMPOBAHHOCTb YMEHUIA pacKpbiBaTb CMbIC/T NEPUOAMYECKOrO 3aKoHa .
. MeHeneesa n AeMOHCTPMPOBATL ro CUCTEMATU3NPYIOLLYHO, 0OBACHUTENbHYIO
N MPOrHOCTUYECKYIO (PYHKLMN;

CPOPMUPOBAHHOCTL  YMEHWUIA  XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOeHue
aTOMOB  XMMWYECKUX 3NMeMEHTOB 1-4 nepuodoB [leproamyeckor CUCTEMBI
XUMn4ecknx anemeHTtos . W. MeHgeneesa, MCNonb3ys MOHATUA «S-, p-, d-
3N1EKTPOHHbIE opbutann, «3HepreTnyeckue YPOBHW», 0OBACHATD
3aKOHOMEPHOCTM U3MEHEHWSA CBONCTB XMMMWYECKUX 3/IEMEHTOB U NX COEAMHEHWIA
no nepuogam v rpynnam MeproanyecKon cucTeMbl XMMUYECKUX 3/1emMeHToB . U.
MeHpeneesa,;

c)opMMpPOBAHHOCTL  YMEHWI  XapakTepu3oBaTb  (ONUCbIBaTb)  06LMe
XUMUYECKMe  CBOMCTBA HEOPraHU4YeCKMX BELLeCTB  Pas/IMYHbIX  K/1accoB,
MOATBEPXKAATb CYLLECTBOBAHME TFEHETUYECKON CBA3N MeXAy HeopraHuyecKumu
BELL,ECTBaMM C MOMOLLbHO YPaBHEHWNIA COOTBETCTBYIOLLMX XUMUYECKUX PeaKLnii;

ChopMUPOBAHHOCTL YMEHUA K/acCU(MLMPOBaTL XUMUYECKME peakunn Mo
pa3/IMyHbIM MpU3HaKaMm (4MCy U COCTaBy pearvpyrowmx BeLLecTB, Tern/0BOMY
aheKkTy peakunn, M3MEHEHMIO CTeMneHel OKUC/IEHUA 3M1EMEHTOB, 06paTUMOCTY
peakumnn, y4acTuIO Katanmsaropa);

CPOPMMPOBAHHOCTb YMEHWIA COCTaBNATb YPaBHEHUSA peakuuili pas/inyHbIX
TUMNOB, MOJHbIE U COKPaLLEHHbIE YpaBHEHMS peakuniA MOHHOro 06MeHa, Y4nTbIBas
YC/I0BUSA, NMPU KOTOPbIX 3TU peakuun UayT A0 KOHLE;



CPOPMUPOBAHHOCTL  YMEHWIA MPOBOAWTL  peakuuun, NoATBepXKAatoLive
KayeCTBEHHbIA COCTaB pPas3/IMYHbIX HeopraHMYeckKuUX BeLecTB, pacno3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYIOLLME B BOAHbLIX pacTBOpax HeopraHN4ecKmx
BELLIECTB;

CPOPMMPOBAHHOCTL  YMEHWI  pacKpbiBaTb  CYLLHOCTb  OKUC/UTE/IbHO-
BOCCTaHOBUTE/bHbLIX peakuuii MoCpeCcTBOM COCTaB/IeHUS 3MIEKTPOHHOIO 6anaHca
3TUX PeaKLnii;

CPOPMMPOBAHHOCTb YMEHMIA 0OBACHATL 3aBUCMMOCTb CKOPOCTU XUMUYECKOW
peakumnm OT pas/INyHbIX (PAKTOPOB; XapaKTep CMeLLEeHNS XMMUYECKOrO paBHOBECHUS
B 3aBMCMMOCTW OT BHELLUHero Bo3aenctems (npuHumn Jle Latenbe);

CPOPMMPOBAHHOCTb YMEHUI  XapaKTepmn3oBaTb XUMWUYECKME MPOLECCHI,
nexkawime B OCHOBE MPOMbILLIIEHHOrO MOMYYeHUS CEPHON KWUCMOTbI, aMMMnaka, a
TakKe C(HOPMMPOBAHHOCTb MpPeACTaB/eHNA 06 0OWMX HayYHbIX MPUHLUMNAX W
3KONOrMyecknx npobiemax XMMUYeCKOro NpPon3BOACTBa;

CPOPMUPOBAHHOCTL YMEHWIA MPOBOAWTL BbIYUCIEHNA C WCMO/Mb30BaHWEM
MOHATUA «MaccoBasd [0NA BeLlecTBa B pacTBope», 00bEMHbLIX OTHOLLUEHWIA ra3oB
NPY XUMUYECKMX peakumsax, MacChl BellecTsa UM 06bEMa ras3oB Mo NU3BECTHOMY
KO/IMYeCTBY BeLLEeCTBa, Macce UM 00bEMY OAHOr0 M3 Y4acCTBYHOLUMX B peakumu
BELLECTB, TEM/0BOro agiekra peakuymMm Ha OCHOBE 3aKOHOB COXPaHeHMsi Macchbl
BELLLeCTB, NPEeBpPaLLEeHNs N COXPAHEHUS SHEPTUK;

chopMMPOBAHHOCTb YMEHWI CO6M0AaTL NpaBuia Nosb30BaHMUA XUMNYECKOI
nocynon n nabopaTtopHbIM 060pyAOBaHMEM, a TakXKe MpaBuia 06palleHnst C
BELLLeCTBaMW B COOTBETCTBMM C WUHCTPYKUMSMMU MO BbINO/IHEHNIO NabopaTopHbIX
XUMUYECKNX ONbITOB;

CPOPMUPOBAHHOCTL YMEHWIA MNMIaHUPOBaTb W BbINOHATL  XMMUYECKWIA
3KCNepUMeHT (pasnoXXeHue Mepokcuaa BoAOpoAa B MPUCYTCTBUKN KaTanns3aTopa,
oripefenieHne cpefbl PacTBOPOB  BELLECTB C  MOMOLWbK  YHMBEPCAILHOIO
NHOVKATOPA, BAMAHME Pa3/IMYHbIX (DAKTOPOB Ha CKOPOCTb XMMMUYECKON peakLmu,
peakuMM MOHHOTO 0OMeHa, KayeCTBeHHble peakuun Ha Cynbgar-, KapboHart- u
XNOPUA-aHNOHbI, Ha KaTUOH aMMOHMS, PeLLeHne 3KCrepuMeHTaNIbHbIX 3a4ad Mo
Temam «MeTanbl» U «HemeTanibl») B COOTBETCTBUM C MNpaBUaMU TEXHUKU
6e30MacHOCTM NpW 0bpaLLeHNN ¢ BelecTBaMm 1 nabopaTtopHbIM 060pYya0BaHMEM,
NpefcTaBNATb  pe3y/bTaTbl XUMWYECKOr0 3JKCMepMMeHTa B (hOpMe  3anucu
YPaBHEHWNIA COOTBETCTBYIOLUMX peakunin u (hopmMynMpoBaTb BbIBOAbI HA OCHOBE
3TUX pe3y/nbTaTos;

CPOPMUPOBAHHOCTb  YMEHWUIA  KPUTUYECKN aHaIM3MPOBaTb  XUMMUYECKYHO
NMHOpMaLMIO, MONYyYaeMyr0 W3 pasHbIX WCTOYHUKOB (CpeacTBa  MacCOBOWA
KOMMYHUKauuK, VIHTepHeT 1 Apyrux);



ChOpMMPOBAHHOCTb ~ YMeHWIA  cobntodaTb  MpaBuia  3KOMOTMYECKM
LIeN1ecoobpa3Horo MoBefieHNss B ObITY W TPYAOBOW [EATENbHOCTM B LIENsAX
COXPaHEHNS CBOEr0 3[0pPOBbS M OKPYXKAHLLEN MPUPOAHOIA cpeAbl, OCO3HaBaTb
ONacHOCTb BO3/ENCTBMS Ha XKMBbIE OPraHn3Mbl ONpPeAeNEHHbIX BELLECTB, MOHNMAaS
cmbicn nokasatens MAK, MOACHATb Ha MNpumepax CrocoObl YMEHbLLEHUS W
NpeaoTBPALLIEHNS MX BPEAHOr 0 BO3AECTBNSA HA OPraHNU3Mm YeNioBeKa;

AN 06yYaroLMXCA C OrpPaHNYEHHbIMI BO3MOXXHOCTSIMI 3[10POBbS: YMEHUe
NPUMEHSATb 3HaHWS 006 OCHOBHbIX [AOCTYMHbIX METOAAaX MO3HAHUS BELLECTB U
XUMUYECKUNX SIBMEHWIA;

AN CNenbiX W CnaboBUAALMX 00Y4arOLIMXCA: YMEHMe WCNoMb30BaTb
PeNbeHO-TOUEYHYIO CUCTEMY 0603HaYeHnin J1. Bpaiinsa Ans 3anmcn XUMUYECKMX

hopmy.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeEM (uudpoBbie)
Ne i/m P Kourposbubie | Ilpakruyeckune op
NpPOrpamMMal Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
MpegmeT opraHnyeckomn xummmn. Teopus
1.1 CTPOEHMS OpPraHNYecKnX cCoeguHeHni A. 3
M. byTnepoBa
WToro no pasgeny 3
Pa3nen 2. YrieBoaopoanbl
2.1 MpenenbHble YrneBogopoabl — asiKaHbl 2
29 HenpepenbHble YrieBogopoAabl: afKeHbl, 6 1
' aNKaIeHbIl, a/IKNHbI
2.3 ApomaTnyeckne yrnesoL0opoabl 2
24 MpupoaHbIE NCTOYHWNKW YTNEBOAOPOLAOB U 3 1
' NX NepepaboTka
WToro no pasgeny 13
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 CnnpTbl. PeHon 3
39 Anbpernabl. KapboHOBble KUCNOTI. 7 1
' CnoxXHble 3¢mpbl
3.3 Yrnesogpl 3 1




WToro no pasgeny 13
Pa3nen 4. A3oTcoaep:kaiue OpraHudecKue coeJuHeHus

4.1 AMWHbI. AMUHOKNCNOTbI. Benku 3
WToro no pasgeny 3
Pa3;[e.11 5. BLICOKOMOJIEKYJIHPHBIC CoecaAUHEHUA

5.1 lMnactmacchl. Kayyykn. BonokHa 2
WToro no pasgeny 2
OBLLEE KOMMYECTBO YACOB MO NrPOrrAMME 34




11 KUIACC

Koan4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM H OBbIC
Ne n/m past Konrtpoiasnsie | IlpakTnueckue (uubp )
NporpaMmal Bcero oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
CTpoeHwve aTomMOB. [NeproanyecKunin 3aKoH
1.1 n MNMeprognyeckas cMcTeMa XMMNYECKNX 3
anemeHToB . 1. MeHzeneeBa
12 CTpoeHme BelecTBa. MHoOroobpasme 4
' BELLLECTB
1.3 XnMnyeckme peakuum 6 1 1
WToro no pasgeny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTansbl 6 1
2.2 HemeTannol 9 1 1
53 CBA3b HEOPraHMYeCcKnX N opraHuyeckmx 5
' BELLLeCTB
WToro no pasgeny 17
Paznen 3. Xummusi v s)Ku3Hb
3.1 XUMUSA U XKU3Hb 4
WToro no pasgeny 4
OBLUEE KOJTIMYECTBO YACOB MO NMPOrrAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne Jara nu(ppoBbIE
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bceero H3Yy4CHUA oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 MpeameT OpraHMYecKon Xnmmm, eé 1
BO3HWKHOBEHWeE, pa3BUTUNE N 3HAYEHWNE 05.09.2023
Teopus CTPOEHUSA OpraHNYeCcKmx
2 coegnHeHnii A. M. byTnepoBa, eé 1
A VTP 12.09.2023
OCHOBHbI€e NOJIOXKEHUA
MpencTaBneHve 0 Knaccupukauum
OpraH14yecKux seLLecTs. HomMeHkaTypa
3 1
(cuctematnyeckas) v TpuBMasbHbIE 19.09.2023
Ha3BaHMA OPraHNYecKnX BELLECTB
ANIKaHbI: COCTaB M CTPOEHWe,
romosiornyeckunia pag KMC no oueHke
4 1
YPOBHSA 00YYEHHOCTU MO XUMUW. 26.09.2023
CTapTOoBbIN KOHTPO/Ib.
5 MeTaH 1 3TaH — npocTeliume 1
npeLCcTaBUTENN a/IKAHOB 03.10.2023
6 AJIKEHbI: COCTaB U CTPOEHNE, CBONCTBA 1
P 10.10.2023
ATWNeH 1 NponueH — npocTeiimne
7 1
npeacTaBUTENN aNlKEHOB 17.10.2023
MpakTnyeckas paboTa Ne 1. «[MonyyeHve
8 o 1 1
3TWUNeHa U n3yyeHue ero CBONCTB» 24.10.2023




AnKagueHbl. byTaaneH-1,3
mMeTunbyTaameH-1,3. MonyyeHne
CUHTETUYECKOr 0 KayyyKa 1 pe3uHbl

07.11.2023

10

ANKVHBI: COCTaB 1 0COGEHHOCTMN CTPOEHUS,
rOMO/OrYecKnin psia. ALeTUNeH —
NPOCTeALINIA NpeacTaBUTENb aNIKUHOB

14.11.2023

11

BblunCneHns Mo ypaBHEHNIO XMMUYECKOM
peakLum

21.11.2023

12

ApeHbl: 6eH30/ 1 Tonyon. TOKCUYHOCTb
apeHoB

28.11.2023

13

eHeTnYecKas CBsA3b Yr/IeBOAOPOAOB,
NPUHaAeXALLUMX K Pa3MyHbIM Knaccam

05.12.2023

14

MpVPOLHbIE NCTOYHUKW YTNEBOL0POL0B:
MPUPOLAHbIN ra3 v NONyTHbIE HEPTSAHbIE
rasbl, He(hTb 1 MNPOAYKTbI €€ NepepaboTKM

12.12.2023

15

MpYPOAHbIE NCTOYHWKI YT1EBOJ0POLOB:
MPUPOAHbINA ras 1 NonyTHble HEPTSHbIE
rasbl, HeTb ¥ NPOAYKTbI €€ NepepaboTKy

19.12.2023

16

KoHTponbHasa pabota no pasgeny
«¥Yrnesogopodbli» KMC no oueHKe ypoBHSA
00YYEHHOCTM MO XUMUK. FIPOMEXYTOUHBbIN
KOHTPO/b.

09.01.2024

17

MpeaenbHble 0HOATOMHbIE CIUPTbI:
METaHON 1 3TaHON. BogopoaHas CBs3b

16.01.2024

18

MHOroaTOMHble CNINPTbI: 3TUNEHTINKONb U
FNLEPUH

23.01.2024

19

®eHON: CTPOeHME MoseKy bl, (hrsnyeckme
1 XMMUYECKIE CBOICTBA, MPUMEHEHNE

30.01.2024




20

Anbaervabl: hopmanbaerug u
aueTtanberug. ALeToH

06.02.2024

21

O/AHOOCHOBHbIe Npefe/bHble KAPOOHOBbIE
KUCNOTbI: MypaBbUHas 1 YKCyCHasi

13.02.2024

22

MpakTnyeckas paboTta Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KUCMOTbI»

20.02.2024

23

CTeapnHoOBas 1 0/1eMHOBAsA KUC/OTbI, KaK
npeactTaBnUTeN BbICLLUNX Kap60HOBbIX
KUCNoT

27.02.2024

24

Mbina Kak COMM BbICLUMX KapBOHOBbIX
KUCNOT, UX MOIOLLIEE IeNCTBUE

05.03.2024

25

CnoXHble a(mpbl Kak MPOn3BOAHbIE
KapOOHOBbIX KNCNOT. MMAPONN3 CNOXHbIX
ampos

12.03.2024

26

XKupbl: rngponns, nprMeHeHue,
Bronornyeckas posb XMpPoB

19.03.2024

27

YTrneBofbl: COCTaB, Knaccugukaums.
BakHenLumne npefcTaBUTeNN: T/HOKO34,
(hpyKTO3a, caxaposa

09.04.2024

28

Kpaxman 1 Liennno3a Kak npupofHbIe
nonuMepbl

16.04.2024

29

KoHTponbHas pa6oTa no pasgeny
«Kuncnopoacoaepxatiue opraHuyeckume
coeauHeHns» KMC Mo oLeHKe YPOBHS
06Y4YEHHOCTY MO XMMUK. [TpOMEXyToUHas
aTTecTauus. VIToroBblii KOHTPO/b.

23.04.2024

30

AMWHbI: METUIAMWH W @aHWU/TUH

30.04.2024




AMWHOKNCNOTbI KakK aM()OTepHble

31 OpraHnyeckune coefMHeHus, nx 1
6FI/)IO}'IOI'VI‘-IECKOE 3H§LIEHVI€. MenTuabl 07.05.2024
39 Benkn Kak npupoaHbie 1
BbICOKOMONEKYNAPHbIE COEANHEHUSA 14.05.2024
33 OCHOBHbIE NOHATUA XMMUN 1
BbICOKOMOJEKY/ISIPHBIX COEAMHEHNI 21.05.2024
OCHOBHble METO/bI CUHTE3A
34 BbICOKOMOJIEKYNAPHBIX COELUHEHWIA. 1
rl}'IaCTMaCCbIth/(ayEyKVI, BOI'I'D(')KHa 28.05.2024
OBLUEE KOJTMYECTBO YACOB INO 34

NMPOrPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTnueckue
padoThI

Jlara
H3Yy4YCHUA

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

XUMNYECKNIA 371eMeHT. ATOM. DN1eKTPOHHas
KOH(hUrypaums atoMmoB

04.09.2023

Meproanyeckmnin 3akoH n Meprogmyeckas
cucTema XMMU4Yecknx anemeHTos . .
MeHpeneeBa, X CBS3b C COBPEMEHHOIA
Teopuein CTPOeHNs aTOMOB

11.09.2023

3aKOHOMEpHOCTY N3MeHeHUs CBOWCTB
XUMUYECKUX 3IEMEHTOB N UX COEAUHEHWIA
no rpynnam n nepnogam. 3HayeHue
neproanyeckoro 3akoHa 1 CUCTeMbl
XUMMYeckux anemeHTos .. MeHaeneesa B
pa3BnTMM Haykn KMC no oLieHKe YpOoBHSA
06y4Y€eHHOCTM Mo XMMUn. CTapTOBbIN
KOHTPO/Ib.

18.09.2023

CTtpoeHue BelecTBa. XMN4Yeckas cBa3b, eé
BUAbI; MeXaHN3Mbl 06pa3oBaHus
KOBaneHTHOM cBsi3n. BogopoaHas cBsi3b

25.09.2023

BaneHTHOCTb. DNEKTPOOTPULIATENLHOCT.
CTeneHb OKUCNeHs. BellecTsa
MO/NEKY/IAPHOTO U HEMONEKYNSIPHOTO
CTPOEHUS

02.10.2023

MOHSATME 0 AMCNEPCHBIX CUCTEMAX.
CTVHHbIE N KONNOUAHbIE PacTBOPbI.

09.10.2023




MaccoBas oNA BelllecTsa B pacTBope

KnaccumKkauus v HoMeHKnaTypa
HEOPraHNYECKUX COEANHEHWIA.
eHEeTNYECKas CBA3b HEOPraHNYECKNX
BELLIECTB, Pa3/MYHbIX K/acCoB

16.10.2023

Knaccmhunkaums XuMmyeckmnx peakumii B
HeopraHW4ecKo N OpraHNYeckKom XMMnun,
3aKOH COXpaHeHNs MacChl BELWECTB; 3aKOH
COXPaHeHWs 1 NPeBpaLLEHNS SHEPTUN NPU
XUMMUYECKMX peakumax

23.10.2023

CKOpOCTb peakuumn. O6paTMble peakLum.
XuMunueckoe paBHoBecHe

06.11.2023

10

MpakTnyeckasa pabota Ne 1. «BnmsaHne
pa3/INYHbIX (PAKTOPOB Ha CKOPOCTb
XUMUYECKON peakLmm»

13.11.2023

11

AnekTponuTMyeckas guccoumnauyms. MoHsTe
0 BofopoAHOM nokasatene (pH) pacteopa.
PeaKL M1 MOHHOro obmeHa. 'maponus
OpraHMYecKnX N HeopraHM4YecKnx BeLLecTB

20.11.2023

12

OKUCNTENbHO-BOCCTAaHOBUTE/TbHbIE
peakuuu. MoHATUE 06 3N1eKTPONN3e
pacnnaBoB U pacTBOPOB CONel

27.11.2023

13

KoHTponbHas pa6oTa no pasgeny
«TeopeTnyeckme 0CHOBbI XUMUn» KMC no
OLLEHKE YPOBHSI 06YYEHHOCTM MO XUMUM.
MPOMEXYTOUHBbIA KOHTPO/b.

04.12.2023

14

MeTannbl, X NonoXxeHve B MNeprnoanyeckoii
cucTeMe XMmMmnyeckmnx anemeHTos . M.

11.12.2023




MeH/ienieeBa 1 0CO6EHHOCTU CTPOEHUSA
aTomoB. O6Lme hn3nyeckme CBoNCTBa
MeTasoB

15

CnnaBbl METANN0B. DNEKTPOXMMMNYECKNI
S HanpsHKEHUIA MeTa0B

18.12.2023

16

XMMUYeCKme CBONCTBA BaXKHEMLLINX
MeTannoB (HaTpWiA, Kanui, KanbUuid, MarHuin,
aNlOMUHKIA) N UX COBLUHEHWI

15.01.2024

17

Xummnyeckre cBOCTBa XpoMa, Meau 1 nx
COefiMHEHNIA

22.01.2024

18

XMMMYECKMe CBOMCTBA LIMHKA, Xenesa n nx
COeINHEHNIA

29.01.2024

19

MpakTn4yeckas pabota Ne 2. "PeLueHmne
3KCNEPUMEHTA/bHbIX 3a4ay No Teme
«MeTtannbi»"

05.02.2024

20

HemeTannbl, nX NOMOXKeHWE B
[MeprofMYecKoin CMCTEME XUMUYECKMX
anemeHToB . V1. MeHaeneesa u
0CO6EHHOCTW CTPOEHUS aTOMOB

12.02.2024

21

®u3nyeckre CBOMNCTBA HEMETAS/OB.
AnnoTponua HemeTannoB (Ha Npumepe
Kucnopoga, cepbl, octopa 1 yrneposa)

19.02.2024

22

XMUYecKne CBOMCTBA rasioreHoB, Cepbl 1
NX COeAMHEHNI

26.02.2024

23

XnMumyecKune CBOIMCTBa a3oTa, ocodpa 1 nx
COefIMHEHNIA

04.03.2024

24

XnMMYecKre CBONCTBA Yrepoaa, KPeMHUS U
NX COEAMHEHNI

11.03.2024




25

MpVMeHeHMEe BaXKHELUMX HEMETA/INOB M UX
COefIMHEHNIA

18.03.2024

26

O606LeHne 1 cucTeMaT3auma 3HaHWUiA No
TeMe «HemeTanbl». BbluncneHns no
YPaBHEHUAM XMMUYECKMX PeakLuii n
TEPMOXMMUYECKIME pacUéTbl

08.04.2024

27

MpakTn4yeckas pabota Ne 3. «PeLueHue
JKCMepuMeHTa/IbHbIX 3a/a4y No Teme
"HemeTtannbl"»

15.04.2024

28

KoHTposnbHas paboTa no TeMam «MeTansibi»
n «<Hemetannbl» KMC no oueHKe YpOBHSA
06YYEHHOCTM M0 XMMUW. TIPOMEXYTOUHas
aTrectauus. ITorosblii KOHTPO/Ib.

22.04.2024

29

HeopraqueCKme M opraHn4YeCkKmne KnNCcnoThbl.
HeopraqueCKme n opraHn4yeckmne
OCHOBaHWA

29.04.2024

30

AMKOTEPHbIE HEOPraHUYECKME 1
OpraHnyeckne CoefMHeHNs. FeHeTMYecKas
CBS13b HEOPraHWMYECKNX 1 OpraHNYecKmnx
BELL,eCTB

06.05.2024

31

PO/Ib XMMKM B 06€CNEYEHNN 3KOMOTNYECKO,
9HEPreTNYecKol 1 N1LLLEBON 6e30MacHOCTH,
pa3BUTUN MeAULNHBI

13.05.2024

32

MpeacTaBneHns 06 06LLMX HaYUYHbIX
MPUHLMNAX NPOMBbILLIEHHOrO NOMYYeHNS
BaKHEWLUMX BELLECTB

20.05.2024

33

Yenosek B MUpe BELLLECTB N MaTEPUA/IOB

27.05.2024




34 Xnmnsa 1 3[0poBbe YesioBeka

03.06.2024

OBLUEE KOJIMYECTBO YACOB N0
NMPOrPAMME

34







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






