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MHOACHHUTEJIbHASA 3AIIMCKA

Pabouasi nporpamma yyebHoro npegmera «Xumus. bazoBblid YPOBEHb» AN
obyvatowmxca 10-11 knaccoB paspaboTtaHa Ha OCHOBaHUWM  CrefytoLmx
HOPMaTUBHO-MNPaBOBbLIX 4OKYMEHTOB:

1. defepanbHbIil rocyaapCTBEHHbIN 06pa30BaTe/lbHbIA CTaHAAPT CPeAHero
06LLEero 0bpasoBaHns, YTBEPXKAEHHbIA NpMKasoM MUHUCTEPCTBA 06pa3oBaHNA U
Hayku Poccuiickon ®efepaummn ot 17 maa 2012 roga Ne 413 (¢ nocnegytoummm
N3MEHeHNAMN);

2. QefepanbHas o6pasoBaTeNbHas MporpaMma  CpefHero  06Llero
0bpas3oBaHusa, 0f06peHHas pelLeHMeM (edepasibHOro YyyebHO-MeETOANYECKOrO
06beMHeEHMSA MO 06LLeMy 06pa3oBaHMIO, NPOToKoN oT 14 anpens 2023 roga No
1/23, yTBepXaeHHaa npukasom MuHnpoceeleHnsa Poccumn ot 18 mas 2023 roga
Ne 371;

3. TlonoXeHve 0 CTPYKTYpe, NOpsAKe pa3paboTKy U YTBEPXKAEHNA paboumx
nporpamm ®IrKOY «COLU Ne 154 nm. reHepan-nonkosHuka E.MN. MacnHa.

OcHOBY NoAxofoB K pa3paboTKe MporpaMmMbl MO XMMUW, K OMpeaeneHuto
06LLel cTpaTerny obyyeHus, BOCNUTaHMS U PasBUTUA 0ByYatoLLMXCA CpeacTBaMm
yyebHoro npegmeta «Xummns» gna 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBUIN
KoHUeNTYyasbHble nonoxeHns ®rOC COO o B3aMMOOOGYCNOBNEHHOCTU LENeN,
COlEPXKaHWA, pe3ynbTaTtoB 06yyeHMst U TpeboBaHMI K YPOBHKO MOATOTOBKM
BbIMYCKHUKOB.

Xnmunyeckoe 06pasoBaHue, rnosfyyaemoe BbINMYCKHMKaMM
06LLe0bpa3oBaTe/IbHON  OpraHM3aunn, ABNAETCS HEOTbEM/IEMON 4acTbio WX
06pa3oBaHHOCTN. OHO CAYXWT  3aBepLlaloyM  3TanoM  peasmsaumm  Ha
COOTBETCTBYIOLLEM €My 06a30BOM YPOBHE K/IHOUEBbLIX LEHHOCTEN, MNPUCYLLMX
LIeNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacaroTcs
MO3HaHWA 3aKOHOB MPUPOAbI, POPMUPOBAHMSA MUPOBO33PEHNSA N OOLLEN KY/bTYpbI
YesioBeKa, a TakKXe 3KOMOrnmyecku 06OCHOBAHHOIO OTHOLUEHUMS K CBOEMY
340pPOBLI0 U MPUPOAHOI cpefe. PeannsyeTcs XMMUYecKoe 06pa3oBaHMe
0byyaloLmMxca Ha ypoBHe cpefHero o6Liero obpasoBaHMs cpeacTBamMy yyuebHOro
npeaMeTa «XUMUSA», COAepXaHue W MOCTPOeHWe KOTOPOro OnpefaeneHbl B
nporpaMMe Mo XUMUW C YYETOM CreunuduKu Hayku XUMWUW, €€ 3Ha4yeHns B
MO3HaHMN MPUPOAbLI U B MaTepuasibHOM >KM3HM O0OLLECTBa, a Takke C YYETOM
O6LWMX Lenerl W NPUHUMMIOB, XapaKTepusyloWmMx COBPEMEHHOE COCTOSHME
cucTeMbl cpeaHero obLlero obpasosaHust B Poccuiickoi deaepauun.

XUMUA Kak 3N1EMEHT CUCTEMbl €CTECTBEHHbIX HayK MrpaeT 0cobyto posib B
COBPEMEHHOW UMBUIM3aLMK, B CO3AaHUM HOBOW 6a3bl MaTepuasibHON Ky/bTypbl.
OHa BHOCUT CBOW BKNaf, B (hOpMMUPOBaHME paLvoHa/IbHOr0 Hay4YHOro MbILLEHWS,
B CO3[aHune LefIoCTHOrO MpeAcTaB/ieHns 00 OKpy)KatoLeM Mupe Kak O efVHCTBe



MPUPOAbl N 4YenoBeKa, KOTOpoe (DOPMUPYETCA B XMMWUM HA OCHOBE MOHMMaHUA
BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HAaHUS B3aMMOCBSA3N MeXAay
CTPOEHMEM BELLECTB, X CBONCTBAMW U BOSMOXKHLIMI 061aCTAMU NPUMEHEHNS.

TecHO B3aMMOfENCTBYSA C APYrMMU eCTECTBEHHbIMM HayKaMu, XUMUSA cTana
HEOTbEM/IEMOW YaCTbHO MUPOBOIA Ky/bTYpPbl, HEOOXOAMMbIM YC/I0BUEM YCMELLHOr0
Tpyfa W XXU3HU KaXKAoro uneHa obuiectBa. COBpeMeHHas XMMUA Kak Hayka
co3upaTenbHas, KaK HaykKa BbICOKMX TEXHO/IOTWMIA HampaB/ieHa Ha peLleHue
rnobasbHbIXx NpobseM YCTOMYMBOrO pPasBUTMS  YesloBeYeCTBa — CbIPbEBOWA,
3HEPreTMYECKO, NULLIEBOIA, 3KO/TIOMMYECKON 6€30MacHOCTM 1 0XPaHbl 3[0P0BbS.

B cooTtBeTcTBUM C OOWMMW LENAMU U MPUHUMNAMU CPefHero OoOLLero
06pa3oBaHus coepxkaHue npeameTa «Xumns» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3yyYeHns) OPUEHTMPOBAHO MPENMYLLECTBEHHO Ha OOLLEKYNbTYPHYH MOArOTOBKY
obyyarowmxcs, HeobxoauMyHd UM AN BbIpabOTKM  MUPOBO33PEHYECKMX
OPVEHTUPOB, YCMELIHOrO BK/IKOYEHUS B XKM3Hb  COUMYMa, MPOLO/IKEHUA
06pa3oBaHNsA B pas/inyHbIX 061aCTAX, HE CBA3aHHbLIX HEMOCPEACTBEHHO C XVIMUEN.

CocTaBnslowMn  npeameta  «Xumus»  SBNAIOTCS  6a3oBble  KypCbl —
«OpraHuyeckas xumusi» nM «O6LAas M HeopraHMyeckas XWMUSA», OCHOBHbIM
KOMMOHEHTOM COZEPXKaHNA KOTOPbIX ABMAKOTCA OCHOBbI 6a30BOi HayKuW: CUCTeMa
3HaHWI MO0 HEOPraHMYeCKOW XMMUK (C BKNKOUYEHMEM 3HAHWUIA U3 OBLLEN XUMUK) U
OpPraHM4yeckon xvmun. ®opMUpoBaHMe AaHHOW CUCTEMbI 3HAHWUIA MPU U3YYEHUN
npegMeTa obecrneynBaeT BO3MOXXHOCTb PacCMOTPEHMA BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX MOHATUI, 3aKOHOB U TEOPUIA XUMUW.

CTpyKTypa codep>XaHunsa KypcoB — «OpraHuyeckas Xumusa» n «O6uas u
HeopraHmyeckas XuMmus» CHopMMpoBaHa B Mporpamme Mo XMMUW Ha OCHOBE
CUCTEMHOrO nogxofda K W3y4YeHWO Y4yebGHOro marepvana u 06Yyc/oB/eHa
MCTOPUYECKN  OOOCHOBAHHLIM  PasBUTMEM  3HAHWA  Ha  OMpefeneHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHuW4yecko XWMUW BeLLecTBa
paccMaTpuBalOTCA Ha YPOBHE K/AaCCUYECKO Teopun CTPOEHMS OpraHUYecKmX
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W 3NEKTPOHHbIX
NpefcTaBNeEHNA O CTpPoeHUW BellecTB. CeefeHMss 06 WM3yvaeMbIX B Kypce
BelLlecTBax Jat0TCA B pasBUTUM — OT YI/IEBOAOPOAOB A0 C/IOXKHbLIX 6UMONOrNYECcKU
aKTVBHbIX COefMHEHMIN. B Kypce OpraHM4yeckom Xumuu MNONy4varoT pasBuTUE
chopmMmpoBaHHbIe HA YPOBHE OCHOBHOIO 00LLEro obpasoBaHus nepBoOHaYa/bHbIe
NpefCcTaB/IEHUS O XMMMUYECKOIN CBA3M, KNaCCU(MKALMOHHBLIX NprU3HaKax BELLECTB,
3aBMCMMOCTU CBOMCTB BELLECTB OT UX CTPOEHWUS, O XUMUYECKOI peakL .

Mo HOBbLIM YINIOM 3peHUs B npeameTe «XuMMuUsi» 6a30BOro  YpPOBHS
pacCMaTpuBaeTCs W3Y4YEeHHbIA Ha YPOBHE OCHOBHOrO 06LlEro 06pa3oBaHUA
TEOPeTUYECKNA MaTepuan M (DAaKTONOrMYecKne CBeAEeHUs O BellecTBax M
XVMUYECKONM peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHM4yeckas



XUMUS»  0ByYatoLMMCst NPefoCTaBNAeTCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue
MepPOANYECKOrO 3aKOHA C OOLLETEOPETUYECKMX U METOA0NOMMYECKUX MO3NLNNA,
rNyGXe TMOHATb WCTOPUYECKOE W3MEHEHME (YHKUMA 3TOro0 3akoHa — OT
0606LLaroLen 40 06BACHAOLLEN 1 NPOTrHO3UPYIOLLENA.

EfnHas cucTema 3HaHWIn O BaXXHEWLIMX BeLLecTBax, MX COCTaBe, CTPOEHWUN,
CBOMCTBaxX WM MPUMEHEHMUN, a TAKXKE O XUMWUYECKUX peakumsx, UX CYLLHOCTU ©
3aKOHOMEPHOCTAX MNpOoTekaHWs AononHsetca B Kypcax 10 m 11 Knaccos
3NleMEHTaMM  COLEPXKaHWs, WUMEIOLMMU  KyNbTYPONOrMYECKUA U NPUKIaLHOMN
Xapaktep. 3TV 3HaHWS CMOCOOCTBYHOT MOHMMAHUIO B3aMMOCBA3M XUMUK C
APYTMMU HayKaMK, packpblBalOT ee pofib B MO3HaBaTE/IbHON W MPaKTUYEeCKOM
[eATeNIbHOCTN YefioBeka, CroCOOCTBYHOT BOCMMTAHMIO YBaXKEHWA K npoleccy
TBOPYECTBa B 06/1aCTU TEOPUN N MPAKTUYECKUX MPUIOXKEHUIA XUMUW, MOMOTatoT
BbIMYCKHWKY OPMEHTUPOBaTbCA B OOLLECTBEHHO W JIMYHOCTHO 3HAYMMbIX
npobnemax, CBA3aHHbIX C XMMWEN, KPUTUYECKM OCMbIC/IMBATb MHOPMALMIO U
MNPUMEHATb €& [ANA MOMOMHEHWUA 3HaHWIA, PELUEHUS WHTENNEKTYaNlbHbIX U
3KCMEPUMEHTa/IbHbIX UCCNEA0BaTENbCKMX 3afay. B uenomM cogep)kaHve y4ebHoro
npegmeta  «XUMWUS»  [aHHOrO  YPOBHS  M3Y4YeHUS  OPUEHTUPOBAHO  Ha
(hopMmpoBaHMe y 00YyYatOLLMXCA MMUPOBO33PEHYECKON OCHOBbI ANS1 MOHUMaHWS
mnocodcknx naen, TakuMx Kak: MaTepuasbHOE eAMHCTBO HEOPraHMYecKoro u
OpraHM4yeckoro mwupa, 06YC/NOBNEHHOCTb CBOWCTB BELECTB WX COCTaBOM W
CTPOEHMEM, MNO3HABAEMOCTb MPUPOAHBLIX SBMEHWUIA MYTEM 3KCMEpUMEHTa W
pelleHns NpOTMBOPEYUIA  MeXAy HOBbIMM  (DakTaMu U TEOPETUYECKUMM
MPeAnoCbINKaMmn, 0CO3HaHME POSIN XMMWUW B PELLEHNN 3KOMOTNYECKMX NPobaem, a
TaKkxKe Npo6/em cOeperkeHNst IHEPreTUUYECKNX PECYPCOB, Cbipbsi, CO3AaHNA HOBbIX
TEXHO/IOMMIA 1 MaTepnanos.

B nnaHe pelweHus 3agad  BOCMMTaHMS, pPasBATUSA W coLManm3aLmm
00yYarOLMXCA MPUHATbIE MPOrpaMMoOii MO XUMUW NOAXOAblI K OMpefeneHunto
coflepXkaHust M MNOCTPOeHMs npeameTa MpeaycMaTpuBatoT — (JOPMUpPOBaHME
YHMBEPCA/IbHbIX  YYEOHbIX [AENCTBMIA, WMeloWmMX 6a30BOe 3HayeHMe A
pasfIMuHbIX BWAOB [EATENbHOCTW: pPELUEHNs npobnem, MOUCKa, aHanmsa W
06paboTKN MH(oPMaLMK, HEOOXOANMBIX A1 MPUOBPETEHUSA ONbITa NPaKTUYECKON
N MCCneaoBaTe/lbCKOM AeATENbHOCTU, 3aHMMAtOLLEli BaXXHOE MECTO B MO3HAHWK
XUMUN,

B npakTvke npenogaBaHMsi XMMUM KaK Ha YPOBHE OCHOBHOMO OOLLEro
06pa3oBaHMs, TaK U Ha YPOBHE CPeAHEro o6LLero obpasoBaHus, Npy onpeaeneHnm
COAEPXKATENbHON XapaKTePUCTUKM Leneld M3ydyeHus npeameTa Harpas/ieHVeM
MepBOCTENEHHOM 3HAYMMOCTU TPaAMLMOHHO MPU3HAETCH (POPMMPOBaHME OCHOB
XMMUYECKOW HayKM Kak 06/1acTU COBPEMEHHOro eCTeCTBO3HaHWA, MPaKTUYeCKOi
AEATENIbHOCTU YeNOoBEKa M KaK OAHOr0 M3 KOMMOHEHTOB MMPOBOM Ky/bTypbl. C



METOANYECKOMN TOUKM 3PEHUS TakoM Moaxond K ONpefeneHuto Lenein u3ydeHus
npeaMeTa AB/ISETCA BMOJIHE ONpaBLaHHbLIM.

CornacHo [aHHOW TOYKe 3peHus TNIaBHbIMK LeNfsgMU U3YYeHns npeameTa
«XnMUs» Ha 6a30BoM ypoBHe (10 —11 Ki.) ABNAKOTCS:

o (hOpMUpPOBAHME CUCTEMbI  XMMWYECKMX 3HAHWMA  KakK  BadKHeWLUei
COCTaBNAOLLEN eCTECTBEHHO-HAYYHOW KapTWHbI MUpa, B OCHOBE KOTOPOIA
NeXaT K/KYeBble MOHATUA, PyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XUMUMK,
OCBOEHME fi3blKa HayKW, YCBOEHWE W MOHUMaHWE CYLLHOCTW [AOCTYMHbIX
0606LLEHNIA MMPOBO33PEHYECKOr0 XapakTepa, 03HAKOMJIEHMe C UCTOpUel
NX PasBUTUSA N CTAHOB/IEHUS;

o (hopMUpOBaHME W Pa3BUTME NMPEACTaBNEHNIA O HayYHbIX METOAAX MO3HaHUSA
BELLECTB U XUMMUYECKUX peakuuid, HeobXoAuMMbIX AN NPUOGpPeTeHMS
YMEHWIN OPUEHTUPOBATLCA B MUPE BELLECTB UM XUMUYECKUX SIBIEHWNA,
NMEIoLMX MECTO B MPUPOJE, B MPaKTUYECKOW 1 NOBCEAHEBHOW XXU3HU;

e PasBuUTME YMEHWIA 1 CNOCOOOB AeATENbHOCTU, CBA3AHHbIX C HAONIOAEHVEM U
OOBACHEHMEM  XMUMWUYECKOrO  3KCMEpPUMEHTa, COOMIAEHVMEM  MpaBui
6e30nacHOro obpaltleHus ¢ BeLLecTBamu.

Hapagy ¢ aTum, cogepykatenibHas XapakTepucTuKa Lener 1 3a4ad n3yyeHus
npeAMeTa B NporpaMme Mo XMMuM YTOUYHEHa U CKOPPEKTMPOBaHa B COOTBETCTBU
C HOBbIMY MpUOpUTETaMU B CUCTEME CPeaHero obulero obpasoBaHuns. CerogHs B
npenogaBaHMM  XUMUW B OONbLUEA  CTENeHW OTAAETCA  NPEANOYTEHME
MPaKTUYECKOW KOMIMOHEHTE COMEepXKaHUS 06Yy4YeHWUs, OPWEHTUPOBAHHON Ha
MOArOTOBKY BbIMYCKHMKA 00LLLe06pa3oBaTe/lbHON OpraHn3aunn, BnajeroLLero He
HabopoM 3HaHWA, a (PYHKUMOHA/IbHOM rPamMOTHOCTbIO, TO eCTb crocobamu u
YMEHMSMMW aKTUBHOMO MOYYEHMSI 3HAHWIA U MPUMEHEHUS UX B PeanbHON XN3HN
ANS peLeHns NPaKTUYecKnX 3aaad.

B cBA3M C aTUM npu mM3ydeHUU npegmetra «XUMUS» LOMUHMPYHOLLEe
3HayeHVe NPUOBPETAIOT TaKKe LeNn 1 3afa4m, Kak:

aflanTaumsa obydvarowmxcs K yCnoBuaM AMHaAMUYHO pasBMBatOLLErocs Munpa,
(hopMUpOBaHME  WHTENNEKTYa/lbHO  PasBUTOM  JIMYHOCTW,  FOTOBOW K
camoo6pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSATENIbHOMY MPUHATUIO FPAMOTHbIX
PELUEHNI B KOHKPETHbIX YXXMU3HEHHbIX CUTyaLMaX, CBA3aHHbIX C BELECTBaMU N KX
MPUMEHEHUNEM;

(hopMMpoBaHMe Yy  0Oy4alOLWMXCA  KNHOYEBbIX  HaBblKOB  (K/HOYEBBIX
KOMMNETEHUMI), UMEILWMX YHUBEpPCa/lbHOE 3HayeHue [11 Pas3/INYHbIX BUAOB
[eATeNbHOCTU: peLleHns Npo6sieM, Noucka, aHanmsa 1 06paboTku MHHopMauun,
HeoOXOANMbIX ANA MPUOBPETEHNUA ONbiTa [AeATeNIbHOCTW, KOTopas 3aHMMaeT
BaXXHOE MECTO B TMO3HAHUM XUMWUK, a Takke [N OUEHKM C MNO3nLMiA



9KOJIOTUYECKON 6e30MacHOCTN XapakKTepa BAUAHWUA BELLECTB M XUMWUYECKUX
MPOLLECCOB Ha OPraHm13m YesioBeKa 1 NPUPOLHYHO CPeay;

pasBuUTME MO3HaBATE/IbHbIX WHTEPECOB, WHTENIEKTYaNlbHbIX M TBOPYECKMX
CNOCOBHOCTEN 06yYatoLWMXCS: CNOCOBHOCTM CaMOCTOATE/IbHO MPUOBPETATb HOBbIE
3HaHWA M0 XUMUMN B COOTBETCTBUM C XXMU3HEHHBLIMU MOTPEOHOCTAMM, UCNONb30BATh
COBpeMeHHble MHOPMaLMOHHbIE TEXHO/IOTUKN AN NMOUCKA U aHanm3a y4ebHou U
Hay4HO-NOMY/NAPHON NHDOPMALMN XUMUYECKOTO COAEPXKaHUS;

(hopmmpoBaHMe 1 pasBuTHEe Y 06yYatoLMXCA acCoOLMaTUBHOIO N TOrMYECKOro
MbIL/IEHMSA, HabNOAATeIbHOCTH, COBPAHHOCTN, aKKYPAaTHOCTU, KOTOPble 0COBEHHO
Heo6X04UMbI, B YACTHOCTW, MPW MAaHMPOBAHWM W MPOBEAEHUN XUMWUYECKOro
3KCMNEPUMEHTE;

BOCMUTaHME Yy 0Oy4alolmMxcs  YOeXXAEHHOCTM B FYMaHUCTUYECKOW
HanpaB/IEHHOCTN XWMWUW, €€ BaXXHOW PONN B PELLUEHUN [N06a/bHbIX NPO6/EM
paumoHa/IbHOro NPUPOAOMNOb30BaHNSA, NMOMOMHEHNA 3HEPreTUYECKNX PECYPCOB U
COXpaHeHus MPUPOAHOro pPaBHOBECWUS, OCO3HAHWA HEeo6X0AMMOCTU 6GepeXxHOro
OTHOLUEHNA K MPUPOAe W CBOEMY 3[0POBbHO, a TakXe MPUOBPEeTeHNs OrbiTa
MCMOMb30BaHNA MOMYYEHHbIX 3HAHWA AN NPUHATUA TPAMOTHbLIX PeLUeHMin B
CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMU ABNEHUAMMN.

B yyebHOM nnaHe cpegHero o06LLero o06pas3oBaHUs nNpeaMeT «XUMUA»
6a30BOro YpOBHSA BXOAUT B COCTaB MpeAMETHON 06/1acT «ECTeCTBEHHO-HaYYHble
NpeaMeTbI».

O06LLee YnCIo YacoB, OTBEAEHHbIX A1F U3YUYeHNS XUMUW, Ha 6a30BOM YPOBHE
cpeaHero obuiero obpasoBaHus, cocTaBnseT 136 yacos: B 10 knacce — 68 yacos (2
yaca B Heflento), B 11 knacce — 68 yacoB (2 4aca B Hefento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘IeCKOﬁ XMMHUH

MpeAMeT opraHMYecKoM XMMUN: eé BO3HWKHOBEHWE, pa3BUTUE U 3HAYEHUe B
MONYYEHUM HOBLIX BELLECTB M MaTepuasioB. Teopus CTPOEHUS OpraHU4YecKmnx
coeanHeHunin A. M. byTnepoBa, eé 0CHOBHbIE NOMNOXeHWSA. CTPYKTYpPHble PopMy/bl
opraHuyeckux BewlecTs. [omonorua, usomepusa. XUMWYeCKas CBA3b B
OpraHNYecKMx COeAMHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 KnaccuuKaumm opraHMYeckux BelLecTB. HomeHKnatypa
OpraHMYyecKnx COeAMHEHWUN (CUcTemMaTMyeckas) W TpUBMaSIbHble Ha3BaHWA
BaXKHeMLWMX NpeacTaBuTeneit KnaccoB OPraHNYeCcKmx BeLLECTB.

JKCNepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUi:
O3HaKoOM/ieHVe C o6paslaMu OpraHuMYecKMX BeLLEeCTB M MaTepuaiaMu Ha UX
OCHOBE, MO[e/NMpoBaHWe MOSIEKY/l OpraHWYecKuX BeLLeCTB, HabMgeHe W
onucaHne LeMOHCTPALMOHHbLIX OMNbITOB MO NPEBPaLLEeHN0 OpraHNYeCKMUX BELLECTB
Npw HarpesaHUK (NnaBneHne, 06yrnMBaHe U rOPeHNE).

Yriaesogopoasl

AJKaHbl: COCTaB W CTPOEHWe, TOMOMOrMYecKnin psg. MeTaH M 3TaH —
NpoCTeLlLne NPeAcTaBUTENN a/lkaHOB: (DM3MYECKMEe W XMMUYECKMe CBOMCTBA
(peakumy 3ameLLeHNss N TOPEeHUs), HaxOoXAeHWe B MPUPOLe, MOMyYeHne 1
NpUMeHeHwe.

AJIKeHbl: COCTaB M CTPOEHWE, FOMOMIOMMYECKNIA pag. STUEH U NPOMNUIEH —
NPoCTeLlLne NPeAcTaBUTENN a/IKEHOB: (DM3MYECKME W XMMUYECKMe CBOMCTBA
(peakumv  rMOpUpPOBaHUSA, TaJIOrTEHNUPOBaHNA, TUapaTauun, OKWUCNEHUA U
nosiMmepur3aLmmn), NoayyYeHe N NpUMeHeHMe.

AnkaaueHbl: 6ytaameH-1,3 1 meTunbytagueH-1,3: CTpoeHWE, BaXHeNLIne
XMMUYeCKMe CBOINCTBa (peakums nonmmepusaumn). MonyyeHne CUHTETUYECKOTO
Kay4yyKa 1 pesuHbl.

AJIKVHbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FOMOIOTMYECKUNIA psad. ALETUIEH
— MpOCTeNWwniA NpeAcTaBUTElb alIKMHOB: COCTaB, CTPOEHWE, (n3nYeckne U
XMMUYeCKMe CBOMCTBa (peakunn ruapupoBaHuns, raioreHnpoBaHus, ruaparauun,
ropeHuns), noy4eHe N NPUMEHEHME.

ApeHbl. BeH30/1: cocTaB, CTpoeHMe, (IM3MYeCKMe U XUMUYECKMe CBOWCTBA
(peakumy rasioreHMpPoBaHNa 1 HATPOBaHUSA), MOyYeHUe N NpuMeHeHue. Toryon:
cocmae, cmpoeHrue, qbu3utzec:<ue u xumuyeckue ceoticmaed (peam;uu
2ANI02EHUPOBAHUSL U HUMPOBAHUSL), NOAYUeHue U npumeHenue. TOKCUUYHOCTb



apeHoB. [eHeTMyeckasa CBA3b MeXAy YrieBoAopoAamu, MpuHagnexawumm K
pas/IMyHbIM Knaccam.

MpupofHble MCTOYHWMKM YrneBoAopPoAoB. [pupOAHbIA a3 1 MomnyTHble
HethTAHbIE rasbl. HeTb 1 eé npoucxoxaeHue. Cnocobbl nepepaboTkn HegTn:
MEPeroHKa, KpPeKWHr (TePMUYECKMIA, KaTaIMTUYECKMin), nuponmn3. [poayKTbl
nepepaboTKn HeTH, UX NPUMEHEHME B NMPOMbILLIIEHHOCTU U B ObITY. KaMeHHbII
Yro/ib 1 MPOAYKTbI €ro nepepadboTKu.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/leHMe C obpasyamy MnacTMacc, KayyykKoB W PesuHbl, KOMIEKL MK
«HetpTb» ©  «YTONMb»,  MOAENMPOBaHME  MOJSIEKYN  YrNeBOAOPOAOB MU
rajIoreHonpPon3BOAHbIX, NPOBEAEeHNE NPAKTUYECKON PaboTbl: MOSyYeHNe aTUIeHa
N U3y4YeHMNe ero CBOWCTB.

PacueTHble 3a1a4n.

BbluncneHns No ypaBHEHUIO XUMUYECKOM peakumm (Maccbl, 06bLEMA,
KO/IMYyecTBa MCXOAHOr0 BeLLecTBa MM NPOAYKTa peakumu Mo MU3BeCcTHbIM Macce,
06bEMY, KOMMMYECTBY OAHOI0 N3 UCXOAHbIX BELLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xamue opraHudecKkue coeAuHEHMsI

MpepenbHble OQHOATOMHbIE CNUPTLl. MeTaHON W 3TaHON: CTPOEHMUe,
(m3nyeckne M XMMMYECKMe CBOMCTBa (peakumy C aKTUBHLIMW MeTasinamu,
rasloreHoBOAOPOAAMI, TOPEHME), MpPUMEHeHWe. BofopofHble CBA3N  Mexay
MO/IeKy1laMu CNUPTOB. [leACTBME MeTaHOMa U 3TaHO/a Ha OpPraHn3M YesoBeka.

MHOroaToMHble  CNUPTbLl.  ITUIEHIIMKOAb U TAULUEPUH:  CTPOEHME,
(m3nyeckne Un XMMUYECKMEe CBOCTBA (B3aMMOAEWCTBME CO  LLE/IOYHLIMM
MeTa/ilaMK1, KayeCTBeHHast peakuus Ha MHOroatoMHble CrvpThbl). [elcTBue Ha
opraHu3m yenoseka. lMpuMeHeHWe ravueprHa 1 3TUIEHTIMKONS.

®eHON: CTPOEHMe MOSEKYNbl, (M3MYEeCKMe W XMMUYECKME CBOMCTBA.
TokcnyHoCTb (heHona. MNprmeHeHWe deHona.

Anbpernabl U xemonwv.  POpManbierng, auetanbferng:  CTPOEHWe,
()M3nYecKne N XUMUYECKME CBOMCTBA (peakumu OKUC/IEHUS U BOCCTAHOBJIEHUS,
KauyeCTBEHHbIe peakLmK), NoslyvyeHne n NnpuMeHeHwe.

OOHOOCHOBHble npefenbHble  KapboHOBble  KUCMOTbl. MypaBbuHasa U
YKCYCHast KUC/IOTbl: CTPOEHNe, Pn3NYeCKne N XMMUYeCKne CBOWCTBA (CBOMCTBA,
06LLUMe Ans Knacca KUCOT, peakums aTepudukaumm), nonyvyeHne 1 npuMeHeHue.
CreapvHoBad M ONenHOBas KUCMOTbl Kak MpPeAcTaBUTENN BbICLLUMX KapbOHOBbIX
KMCNOT. Mblfla Kak CoMN BbICLLIMX KapOOHOBBIX KMUC/OT, X MOIOLLEe [eCTBYE.

CnoxHble 3upbl Kak MPOU3BOAHbIE KapOOHOBBLIX KUCIOT. [MAponus
C/TIOXKHbIX 3(hMpOoB. XKnpbl. MMAPoAn3 >Xnpos. MNprMeHeHre XNPoB. brnonornyeckas
POJIb XXNPOB.




Yrneeogpl: coctae, Knaccuukauma — yrnesogos  (MOHO-, Au- MU
nonmcaxapugpl). 'oKo3a — NPOCTENLLNIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUSA
MOMEKY/bl,  (PU3NYECKMe W  XUMUYECKMe CBOWCTBa  (B3aMMOfENCTBME C
rmgpokcmagom megu(ll), okucneHve amMmMmuadHbIM pacTBopom okcupga cepebpa(l),
BOCCTaHOB/IEHME, OPOXKEHME TNHOKO3bl), HaxOoX[eHWe B MNpupoge, NpUMEHEHUe,
buonornyeckas posib. PoTocUHTE3. PPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
Lenonosbl. Pu3nyeckme ©n  XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums ¢ NOA0M).

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLEeCTB W WX MpeBpaLLeHuit:
npoBefeHve, HabMOAeHe M OnucaHue [AeMOHCTPaLMOHHbIX OMbITOB: TOpPeHue
CMUPTOB, Ka4yeCTBEHHblE peakuun OAHOATOMHbLIX CMUPTOB (OKUC/IEHWe 3TaHo/Ma
okcugom meau(ll)), MHOroaToMHbIX CNMPTOB (B3aMMOAENCTBME [NMLEPUHA C
rngpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom meau(ll), B3anmmopenCTBME Kpaxmania C WOLOM),
NMpoBeAeHNEe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCMOTbI.

PacueTHble 3aga4n.

BbluncneHns No ypaBHEHUIO XUMUYECKOM peakumm (Maccbl, 06bLEMa,
KOMMYecTBa UCXOAHOM0 BeLecTBa MM NPOAYKTa peakummn no U3BecTHbIM Macce,
06bEMY, KONMMYECTBY OAHOI0 N3 UCXOAHbIX BELLECTB UM NPOAYKTOB peakuun).

A30TCoAepXKaLlme opraHnyeckmne CoeuHeHNs.

AMWHOKUCNOTbI KaK am(OTepHble opraHnyeckune coeguHeHus. dPusnyeckme
N XMMUYECKME CBOMCTBA aMWHOKMUCNOT (Ha npumMepe ravumHa). buonormyeckoe
3HaYeHne aMMHOKMNCNOT. MNenTuabl.

Benkn Kak NpUpOAHble BbICOKOMOJIEKYNAPHbIE COeAUHEHUA. [lepBUYHas,
BTOPUYHAsA N TPETUYHasA CTPYKTypa 6e/lKOB. XUMWYECKMe CBOWCTBA OE/KOB:
rMaponus, feHatypaums, KauecTBeHHble peakLmmn Ha 6esku.

JKCnepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
HaboaeHe N onnucaHne AeMOHCTPALUMOHHBIX ONbITOB: AeHaTypauus 6eKoB npu
HarpeBaHun, UBETHble peakumn 6e/KoB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHble MOHATUA XUMWUW BbICOKOMONEKYNAPHBIX COeAUHEHWIA: MOHOMED,
MnosiMmep, CTPYKTYPHOE 3BEHO, CTeMeHb NMOAMMepPU3aLmn, CPeaHAs MOEKyNsapHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMONEKYNAPHbIX COEAUHEHUA —
nonmMmepu3alms 1 NoIMKOHAeHcaUmS.

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuid:
O3HaKOM/IeHMe C obpasuamy NPUPOAHbLIX U UCKYCCTBEHHbLIX BOJIOKOH, MyiacTmacc,
Kay4yKOB.

MexnpeAMeTHbIe CBA3N.



Peannsauma MexxnpeamMeTHbIX CBA3e NMPu U3yYeHUN OpraHMYecKon XMMmm B
10 Knacce OCYLLUECTBNSAETCA 4Yepe3 WCMONb30BaHME KaK OO6LLMX EeCTeCTBEHHO-
HaYYHbIX MOHATUIA, TaK N MOHATUMN, ABNAOWMUXCA CUCTEMHBLIMU A1 OTAE/bHbIX
NpeaMeToB eCTECTBEHHO-HAYUYHOIO LKA,

OO0LLKMe eCTeCTBEHHO-HAyUHble MOHATUSA: ABNEHWE, Hay4YHbI (PaKT, rnnoTesa,
3aKOH, Teopus, aHan3, CUHTe3, Knaccuukalms, nepuognuyHocTb, HabnaeHve,
N3MepeHne, IKCNepUMeHT, MOAE/TMPOBaHNE.

du3mka: Matepus, IHeprus, Macca, aToM, 3/MeKTPOH, MOJeKyna,
9HEPreTMYeCKUn YpPOBEHb, BELLECTBO, Teno, O0O0BLEM, arperatHoe COCTOSIHME
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHNS.

Buvonorua: knetka, opraHusMm, 6uocepa, OOMeH BeLLeCTB B OpraHusme,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (6enKn, YrneBodbl, >XXWpbl,
(hepMeHTbI).

[eorpacumsi: MUHepasibl, FOPHbIE MOPOAbl, NONE3HblE UCKOMaeMble, TOMUBO,
pecypcel.

TexHonorna: nuuweBble MNPOAYKTbl, OCHOBbl pPauUMOHA/ILHOIO NUTaHWS,
MOIOLLME CPeACTBa, IEKAPCTBEHHbIE N KOCMETMUYECKMNe Npenaparbl, Matepuabl 13
MCKYCCTBEHHBIX N CUHTETUYECKMNX BOSIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKNIA  3n1eMeHT. ATOM. HAOpo atoma, W30TOMbl. INEKTPOHHas
060/104Ka. DHepreTUYeckMe YpPoBHMU, NOAYPOBHU. ATOMHblE opbuTamu, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpeseneHns 3/1eKTPOHOB M0 OpouTanaM B aToMax
3/IEMEHTOB MePBbIX YETbIPEX NMepUoA0B. DNEKTPOHHAA KOHPUTypaL s aTOMOB.

Meprofnyeckunin 3akoH 1 Mepuroanyeckast cucTeMa XUMUYECKUX 3/1EMEHTOB
O. V. MeHpeneeBa. CBA3b NepMoOAMYECKOro 3akoHa v Nepruoanyeckoin cUCTeMbI
XUMU4Yeckux anemeHToB [. . MeHfefneeBa C COBPEMEHHON TeOopuell CTPOeHUs
aToOMOB. 3aKOHOMEPHOCTW W3MEHEHUSi CBOWCTB XUMUYECKUX 3/IEMEHTOB W
06pa3yemMbIX WMMKU MPOCTbIX W CAOXHbIX BELEeCTB MO rpynnaM u Mepruosam.
3HayeHve NepuoaNYecKoro 3akoHa B pasBuTUN HayKu.

CTpoeHue BewlectBa. XMUMUYecKas CBA3b. Buabl XUMWYECKON CBA3N
(KoBaleHTHas HenonsapHas W MNONAPHas, WOHHasA, MeTasinyeckas). MexaHU3Mbl
06pa3oBaHMsi  KOBa/IeHTHOM XMMW4YeckorW CBA3M (OOMEHHbIA U [OHOPHO-
aKkLenTopHblin). BopopogHas cBA3b. BafeHTHOCTb. JMeKTPOOTPULLATENIbHOCTb.
CteneHb oKUCNEHNA. OHbBI: KaTUOHbI 1 @HNOHBI.



BewectBa MONEKYNsSpHOr0O W HEMOMEKYNAPHOINO0  CTPOeHMs.  3akoH
MOCTOSHCTBA COCTaBa BeLlecTBa. TuMbl KPUCTAIMYECKMX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTAIINYECKOW PELLETKN.

[MoHATME O AWCNepCHbIX cucTemax. VICTUHHbIE UM KOMIIOUAHbIE PacTBOPbI.
MaccoBas [0/ BeLLecTBa B pacTBOpe.

Knaccuukaums HeopraHMyecKnx COeAMNHEHWA, HomeHKnaTypa
HeopraHuyecknx BewecTB. [eHeTMyecKas CBfA3b HEOPraHM4YecKMx BELLECTB,
NpUHagexalmx K pasfiMyHbIM Kaccam.

Xumnyeckas  peakums.  Knaccumkaums  XMMUYECKMX — peakumi B
HEOPraHMYecKo M OpraHNUYeckorm XUMMK. 3aKOH COXPaHEHUS MacCbl BELLECTB,
3aKOH COXPaHeHWs 1 NpeBpaLleHns 3HEPTUM NMPU XUMUYECKNX PeakLnsX.

CKOpOoCTb peakumu, ee 3aBUCUMOCTb OT pas/inyHbIX akToposB. O6paTnMble
peakuun. XumMuyeckoe pasHoBecue. PaKTOpbl, BAUAIOLWME HA COCTOAHME
XUMmYeckoro pasHosecus. MNpuHumn fle LLlaTense.

AnekTponuTmnyeckaa guccoumnaums. CunbHble 1 cnabble anekTponntbl. Cpeaa
BOAHbIX PaCTBOPOB BELLECTB: KUC/as, HeMTpasibHas, LLenoYHas.

OKMCNNTENIbHO-BOCCTAHOBUTE/bHbIE PeakLuu.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
AeMOHCTpauma Tabnuu, «lMepnognyeckas cuctema XMMmMyeckux anemeHtos . W.
MeHzeneeBa», MU3yyeHWe MOJENen KPUCTAINIMYECKMX PELLETOK, HabntodeHue u
onmcaHue LeMOHCTPALMOHHbBIX 1 NabopaTopHbIX OMNbITOB (Pa3/oXXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBMM KaTanmsaTopa, onpeseneHre cpefbl pacTBOPOB BELLECTB
C MOMOLLbKD YHUBEPCA/IbHOTO WHAMKATOpa, peakunn WOHHOro 00MeHa),
NpoBeaeHMe NpPaKTNUYECKOW paboTbl «BansHMe pasnnyHbIX PakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacueTHble 3aga4n.

PacyéTbl MO  YpaBHEHUAM  XMMMWUYECKMX peakuuin, B TOM  4uche
TEPMOXUMNYECKME PaCUeTbl, pacyeTbl C WCMNO/b30BaHWEM MOHATUA «MaccoBas
[0N5 BeLLecTBa.

Heoprannuyeckasi xummus

HemeTtannbl. MonoxeHne HemeTannioB B [lepuognyeckoin  cucTeme
XUMUYECKMUX 3nemeHToB [. . MeHpaeneeBa M OCOOGEHHOCTN CTPOEHWS aTOMOB.
dun3nyeckne CBOINCTBA HeMeTannoB. ANNOTPONUA HeMeTannoB (Ha npumepe
Ku1cnopoaa, cepsbl, hocopa v yrneposa).

XNMMYEeCKMe CBOMCTBA BaXKHEWLUMX HeMeTanioB (rasioreHoB, Cepbl, a30Ta,
(hocthopa, yrnepoda U KPEMHMS) U UX  COeAMHEHWA  (OKCMAOB,
KMCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX COEAUHEHWIA).

MpYMeHeHMe BaXKHENLLNX HEMETASINIOB Y UX COEAMHEHWIA.



MeTtannbl. MonoxeHne MeTanioB B epuoamnyeckoin cucTtemMe XMMUYECKUX
anemeHToB . . MeHaeneeBa. OCOGEHHOCTN CTPOEHUSI 3N1EKTPOHHbIX 0060/104€eK
aToMoB MeTannoB. O6Lme (husnyeckme cBoiCTBa MeTaioB. CrinaBbl MeTas/IoB.
ANEKTPOXMUMUYECKNIA PSS HANPSHKEHWIA METa/OB.

XUMNYECKME CBOWCTBA BAXKHEWLUMX MeTanoB (HaTpUi, Kanuid, KanbLWW,
MarHui, aitOMUHWUIA, LMHK, XPOM, XXene3o, Mefb) 1 X COeAMHEHWIA.

O6Lume cnocobbl MonyyeHnst meTannos. MNMpUMeHeHWe MeTanNoB B ObITy U
TeXHUKe.

SKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLEeCTB W WX MpeBpaLLeHUi:
n3yyeHne Konnekumm «MeTansibl U Cnjasbl», 06pasLoB HEMETas/10B, peLleHune
3KCMEPUMEHTa/IbHbIX 3afad, HabnofeHVe W OonucaHne AeMOHCTPaUMOHHBIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCUAA aIFOMUHKSA C pacTBOpamMu
KICNOT W1 LLeN0Yei, KaueCTBeHHbIE peakLuy Ha KaTUOHbI MeTaslNoB).

PacueTHble 3a1a4n.

PacuéTbl Maccbl BellecTBa WM 06bEMa rasoB MO M3BECTHOMY KOMMYECTBY
BellecTBa, Macce uaM 06bEMY OAHOrO M3 y4yacTBYHOLIMX B peakumn BeLLECTB,
pacyeTbl Maccbl (06bEMa, KOMMYecTBa BeLLecTBa) NPOAYKTOB peakumu, eciim 04HO
3 BELLLECTB UMEET NPUMECH.

XuMHUS U )KM3Hb

Ponb XvMun B 06ECMEYEHUN 3KONOTMYECKON, SHEPreTUYECKON U NULLEBON
6e30MacHOCTW, PasBUTUM MeAUUMHbLI. TTOHATME O Hay4HbIX METoAaxX MO3HaHWS
BELLECTB N XMMUYECKNX PeakLUiA.

MpeactaBneHnss 06  O6WMX  HAyYHbIX MPUHUMNAX  MPOMbILLIEHHOIO
MO/TyYeHWst BaXKHEMLIMX BELLECTB.

UenoBeKk B MMUpEe BELLECTB W MaTepuanoB: BaXXHEMLLUME CTPOUTENbHbIE
mMaTepuanbl, KOHCTPYKLMOHHblE MaTepuanbl, KpacKu, CTEKNO, Kepamuka,
martepuasbl 418 3NEeKTPOHWKM, HaHOMaTepuasbl, OpraHMyeckne U MUHepasbHble
y06peHus.

XvMusi 1 300pOBbE Ye/loBeKa: MpaBWfa WCNONb30BaHUA NIEKAPCTBEHHbIX
npenapaTos, NpaBuia 6e30MacHOro UCMosb30BaHMS NpenapaToB GbITOBON XMMUK
B MOBCEAHEBHOW XXN3HMU,

Me>xnpeLMeTHble CBA3N.

PeaMzaums  MeXnNpeaMETHbIX  CBSI3eM  NpU  U3ydeHUM  obWweid U
HeopraHuyeckom XxmuMmmn B 11 Knacce OCYLLECTBMISETCA Yepe3 UCMOo/b30BaHMe Kak
OOLMX EeCTECTBEHHO-HAyYHbIX MOHATWIA, TaK W MOHATUIA, SBNSIOLMXCA
CUCTEMHbIMU NS OTAENbHbLIX NPeAMETOB eCTECTBEHHO-HAYYHOI0 LK.

OO6LuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaaM3, CUHTe3, Kiaccupukauusa, nepuoanMYHOCTb, HabogeHwe,
3KCMEPVMEHT, MOAENNPOBaHNE, N3MEPEHME, SB/IEHME.



du3nKa: MaTepusi, IHeprus, Macca, aTom, 371EKTPOH, MPOTOH, HEMTPOH, VOH,
N30TOM, PaAMO0aKTUBHOCTb, MOJIEKY/IA, SHEPTeTUUYECKNIA YPOBEHDb, BELLIECTBO, TENO,
06beM, arperaTHoe COCTOSIHWE BeLLeCTBa, (PM3NYECKMe BeIMUMHBbI N e4UHULbI UX
N3MepeHunsi, CKOPOCTb.

Buonornsa: kneTka, opraHuW3Mm, 3KocucTema, 6uocepa, Makpo- Wu
MWUKPO3/IeEMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3Me.

["eorpama: MuHepasbl, FOPHbIE NMOPOAbI, NMOME3HbIE MCKOMaeMble, TOMMBO,
pecypcel.

TexHonorna: Xmmmnyeckass MpPOMbILLIIEHHOCTb, MeTailyprus, NpPon3BOACTBO
CTPOMTENbHBIX MaTepuanoB, CeIbCKOXO3AWCTBEHHOE MPOM3BOACTBO, NULLEBas
MPOMbILL/MIEHHOCTb,  (PapMaLieBTMYeCKas  MPOMbILLIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKMX MpenapaToB, MPOM3BOACTBO KOHCTPYKUMOHHBIX MaTepuasios,
3/1eKTPOHHAs MPOMbILLIEHHOCTb, HAHOTEXHOIOTUN.



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA MNPOIPAMMBI MO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLEI O OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyyarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHUA  (JIMUHOCTHbLIM,
MeTanpeaMeTHbIM UM MpeaMeTHbIM).  Hay4yHO-MeTOAMYecKom OCHOBOW  Ans
pa3paboTKN MNIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPOorpaMM CpefHero 0o6LLero
06pa3oBaHNA ABMISETCA CUCTEMHO-LEATE/IbHOCTHbIA MOAXOL,.

B COOTBETCTBUM C CUCTEMHO-AEATENbHOCTHLIM MOAXOAOM B CTPYKType
JINYHOCTHbIX Pe3y/bTaTOB OCBOEHMSI npegMmeTa «XUMWsS» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBAOLWME:

0CO3HaHVe 06yYatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOATENIbHOCTI 1 CamMOOMNpPeeneHuIo;

Ha/M4me MoTuBaLumM K 06yYeHuIo;

LieNieHanpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOEXAEHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 0OYYarOLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTU LLeHHOCTHO-CMbIC/IOBbIMM  YCTaHOBKaMK, MPUCYLLUMU  LLeNIOCTHOM
CUCTEME XMMUYECKOro 06pa3oBaHus;

Ha/IM4mne NPaBOCO3HAHUA 3KOSIOrMYECKON KyNbTypbl U CMOCOGHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA npeamMeTa «XUMWUS» LOCTUraOTCA B
eJMHCTBE Y4eOHOM W BOCNWUTATENbHON [eATEeNbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKUMM, COLMOKY/bTYPHbIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N naeanaMmm POCCUINCKOro rpakaaHCcKoro obulectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMu W MpaBuiaMuM  MNOBEAEHWsA,  CMNOCOOCTBYHOLWMMM  MpoLeccam
CamMOoMno3HaHMsi, CaMOpa3BUTUS W HPaBCTBEHHOrO CTaHOB/IEHUS  JIMYHOCTM
0byyaroLmxcs.

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTPaXKarT
ChOpMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [AeATe/IbHOCTU
obyyatoLLmXca No peannsaumm NPUHATLIX B 06LLECTBE LLEHHOCTEN, B TOM YUC/ie B
4acTu:

1) rpaxaaHCKOro BOCIMTAHMS

0CO3HaHUA 06YYaOLLIMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 0653aHHOCTENR,
YBaXKEHUS K 3aKOHY W NPaBONOPSAKY;

NPefiCTaBNeHUs O COUMaIbHBIX HOpMax W MnpaBunax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINEKTUBE;



FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM NpU  CO34aHuM
YUYeOHbIX MPOEKTOB, PeLUeHnN Yy4ebHbIX U MO3HaBaTesbHbIX 3a4a4y, BbIMOHEHUN
XUMUYECKNX IKCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HAMEPEHWs, JIOTUKY W
aprymeHTbl ApYrvx Npy aHan3e pasInyHbIX BUAOB y4eOHON AeATeIbHOCTY;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEYeCTBEHHON XUMWUMW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOPUM WM MPaKTUYECKOro
MPYMEHEHNS XMMUKN, OCO3HAHWA TOr0, YTO AOCTUMXKEHMS HayKW ecTb pesysnbTar
AJMTENbHBLIX  HAOMIOAEHWIA,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX — MOUCKOB,
MOCTOSAHHOI O TPY/Aa YYEHbIX 1 MPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MOCNEAYHOLLEM
aHa/M3e MH(opmauum o nepefoBbIX AOCTUXKEHUSX COBPEMEHHOM 0TEYECTBEHHOM
XUMUW;

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

CMOCOGHOCTU OLeHMBATb CUTYyaLMK, CBSA3aHHbIE C XUMUYECKUMMN ABNEHUSMN,
N NPYHUMaTb OCO3HaHHbIe pPeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPAaBCTBEHHbIE
HOPMbI U LEHHOCTW;

rOTOBHOCTU OLeHMBAaTb CBOE MOBeAeHMe W MOCTYMKW CBOMX TOBapuLLen ¢
MO3NLUMIA HPaBCTBEHHbLIX W MNPABOBbIX HOPM W 0OCO3HaHWe MNOCNeACTBUIA 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XKWU3HW,
HeoOX0AMMOCTN OTBETCTBEHHOINO OTHOLLEHWA K COOCTBEHHOMY (DM3NYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobnofeHns npaswusi 6e3onacHOro o6palleHns C BellecTBamMyu B ObITY,
MOBCeAHEBHOW XW3HW 1 B TPYA0BOI AeATEe/IbHOCTH;

MOHNUMaHMS LEHHOCTM MpaBui  WHAVBUAYALHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsX, YIrPoXatoLWmMX 340P0BbI0 U XKN3HWN NIOAEN;

OCO3HaHWA MOCNEACTBUI U HEMPUATUA BPefHbIX NPUBbIYEK (YNoTpebnreHus
aJTIKOros, HaPKOTUKOB, KYPEHNS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCCrefoBaTe/IbCKOWA
[eATeNIbHOCT,  OOLLECTBEHHO MO/ME3HON, TBOPYECKOW W ApYyrux Bugax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pPeLleHWM NpaKkTUYecKnx 3ajad
coumasibHOM HanpasneHHOCTH (B pamKax CBOEro Knacca, LWKO/bI);



NHTEepeca K NMPakTUYeCKOMY M3YYeHU NMPOogeccunin pasfiMyHoro poga, B TOM
4mC/ie Ha OCHOBE NMPUMEHEHUS NPeAMETHbBIX 3HaHWUI MO XMW,

YBaXKEHUSA K TPyAY, NO4AM Tpyaa 1 pesynbTataM TPYL0BOW AeATeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAYa/IbHON  TpaeKTopuu
obpaszoBaHus, 6yayulein npoeccun U peannsaumm COBCTBEHHBIX MXM3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XUMWUW, UHTEPECOB Y
noTpebHoOCTEN 00LLECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

9KONOrMYecKM LenecoobpasHoOro OTHOLLUEHWS K NPUMpPoAe, Kak WCTOYHMKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHWMaHMS TN106aN1bHOr0 XapakTepa 3KOJIOTMYECKUX Npobnem, BAUAHUS
39KOHOMWYECKMX NPOLLECCOB Ha COCTOAHME NMPUPOAHOIA 1 CoLMaNbHOM Cpeapbl;

0CO3HaHUA HeobXOAMMOCTU  WUCMOMb30BaHUA  JOCTWXKEHUA XUMUM  ANA
peLLeHNs BOMPOCOB pauyoHa/ibHOro MPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHOM cpefe, YMeHUS MPOrHo3MpoBaTb He6/1aronpusTHble 3KOM0rMyeckune
nocneAcTevs NpeanpUHNMaeMbIX AeACTBA U NpeaoTBpaLlaTb Ux;

Ha/IM4YMA PasBUTOrO 3KOJIOMMYECKOr0 MbILIEHNS, 3KOIOMMYECKON KynbTypbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCcKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
NpaKTUKe, CMOCOBHOCTM W YMEHUS aKTMBHO MPOTMBOCTOATH  WAEOSIOTUN
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHMUS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0OLLECTBEHHOW NPaKTUKMK;

MOHUMaHMS CMNeunUKM  XUMUM  KaK HayKW, OCO3HaHWA €eé ponv B
(hopMMpOBaHNM  PaLMOHASILHOrO Hay4HOro MbIW/IEHNS, CO3[4aHUM  LieNOCTHOrOo
NpeacTaBneHns 06 OKpYXKatoLeM MUpe Kak O efMHCTBE NMPUPOAbl U YeNoBeKa, B
MO3HAHUM MPUPOLHLIX 3aKOHOMEPHOCTEM W pelleHnn Mpob/ieM CoXpaHeHus
NMPUPOLHOIO paBHOBECUS;

yOeXAEHHOCTM B 0CO6G0M  3HAUYMMOCTM  XUMUM AN COBPEMEHHOM
UMBUNM3ALMN: B €€ TYMaHUCTUYECKON HanpaBNeHHOCTU W BaXHOW po/n B
CO3JjaHnN HOBOW 6a3bl MaTepUanbHON KyNbTypbl, PELUEHNN FN06a/IbHbIX NPO6IeM
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUYEeCKOW, NULLLEBOWN ©
3KO/IOTMYecKoin 6e30nacHOCTW, B PasBUTUM MeAULMHbI, 06ecrneyeHnn YCnoBuii
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HU KaXOro 4fieHa
00LLecTBa;

eCTECTBEHHO-Hay4HOW TPaMOTHOCTW: MOHWMaHWA  CYLLHOCTW MeTOLOB
MO3HAHWA, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKax, CrOCOOHOCTM MCMO/b30BaTh



noslyyaemble 3HaHWUA A1 aHaIn3a U 06bACHEHWNA ABNIEHWUIA OKPY>KAKOLLEro Mupa v
MPOUNCXOAALNX B HEM U3MEHEHWIA, YMEHNA feNnaTb 060CHOBaHHbIE 3aK/HYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MonyYeHus
[A0CTOBEPHbIX BbIBO/OB;

CMOCOBHOCTN CaMOCTOATENIbHO MCMO/Mb30BaTb XMMMUYECKME 3HaHUS NS
peLleHnst NpobemM B peasibHbIX XXU3HEHHbIX CUTYaUWUsX;

NHTEepeca K NO3HaHWUIO 1 UCC/eA0BaTe/IbCKON AesATeNIbHOCTH;

FrOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHW0 U
camoo6pa30BaHUI0, K aKTUBHOMY [MO/lYYEHUHO HOBbIX 3HAaHWA MO XMMUX B
COOTBETCTBUU C XKM3HEHHbLIMW NOTPEGHOCTAMU;

NHTepeca K 0COBEHHOCTAM TPyAa B pas3/IMYHbIX cepax npodeccroHabHOM
[eATeNbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS YUYeOHOro npeameTa «XMMKs» Ha
YPOBHE CpeAHero o6LLero 06pasoBaHNs BK/IHOYAIOT:

3HauMMble  And  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNNHAPHbIE (MeXMpeAMeTHbIe) 06LLeHayUYHble NMOHATUS, OTpaxKatoLime
LeNIOCTHOCTb  HAay4HOW KapTWHbI MUpa W Cneuudnky MeTOA0B MO3HaHMS,
NCMNO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BELLeCTBO, IHEPrusl, SBNEHNE,
MPOLecC, CMCTeMa, HayUHbI hakT, NPUHLMM, TNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCNefoBaHWe, HabNoAeHNEe, M3MepeHUe, SKCNEPUMEHT 1 pyrue);

YHUBepca/bHble y4YebHble aelicTBUS (MO3HaBaTe/bHble, KOMMYHUKATUBHbIE,

PErynsTUBHbIE), obecneyuBatoLLme (hopMmpoBaHue (hYHKLUMOHa/TbHOM
rPaMoOTHOCTM U COLManbHOM KOMMETEHLMM 00YHatOLLMXCS;
CMOCOBHOCTH obyyaroLmxcs 1CMo/b30BaTh OCBOEHHbIe

MeXANCUMNIMHAPHbIE, MMUPOBO33PEHYECKNE 3HAHUS U YHMBEPCa/IbHble Y4ebHble
AeNCTBUSA B NO3HABATE/IbHOW M COLMaNnbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatoT OBMafeHNE YHMBEPCa/IbHbIMU
y4eOHbIMM  MO3HaBaTe/IbHbIMK,  KOMMYHMKATUBHbIMW U PErYNSTUBHBLIMY
AEeACTBUAMMN.

OB.]IaI[eHI/le YHUBEPCAJIBHBIMHA yqe6H1>1M1/1 MO3HaABaATECJIbHBIMU
NEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMoCTOATENbHO  (hOPMY/NMPOBaTb M aKTya/M3vMpoBaTb  Mpo6nemy,
BCECTOPOHHE e€ paccMaTpuBaTh;

onpeaensaTb Lenu fAeATeNbHOCTW, 3adaBas napameTpbl U KpUTEpUU KX
AOCTVKEHWS, COOTHOCUTb Pe3ynbTaTbl AESTENbHOCTM C MOCTABNEHHBIMU LIENSIMU;

MCNONb30BaTb MPW OCBOEHWW 3HAHWIA MPUEMbI NIOMMYECKOTO MbILLNEHNS —
BbIAENATb XapaKTepHble MPU3HAKN MOHATWIA U YCTaHaBNMBaTb MX B3aMMOCBS3b,



MCNONb30BaTb COOTBETCTBYOLLME NOHATUA AN 06bACHEHWS OTAENbHbIX (HaKTOB U
ABNEHUN;

BbIOMPaTb OCHOBaHWA W  KpUTEpPUM [AN8  KNacCUPUKaLMM  BeLLeCTB W
XUMUYECKNX peaKkLWiA;

yCTaHaBNMBaTb  MPUYMHHO-CNELCTBEHHbIE  CBA3W  MeXAy M3ydYaeMbIMU
ABNEHNAMU;

CTPOUTb NIOrMYecKne paccyXaeHus (MHAYKTUBHbIE, AeAYKTMBHbIE, MO
aHanormmn), BbISIBNATL 3aKOHOMEPHOCTU W MPOTMBOPEUMS B paccMaTpuBaeMblX
ABNEHMAX, POPMYNNPOBaTL BbIBOAb! 1 3aK/HOYEHNS;

MPYMEHATb B NPOLLECCe NO3HAHWUA, UCMO/b3yeMble B XUMUM CUMBOJIMYECKME
(3HaKoBbIE) MOAENM, NPe0bpa3oBbIBaTb MO/E/bHbLIE NPEACTABNEHNA — XUMUYECKUNIA
3HaK (CMMBOM) 3NEMEHTa, XUMWYecKas (opmMyna, YpaBHEHME XMMUYECKON
peakuMm — MNpu peleHMn YyYebHbIX MO3HaBaTe/lbHbIX WM MPaKTUYeCKMUX 3afad,
MPYMEHATb Ha3BaHHbIE MOZE/IbHbIE MPeLCTaBNeHUs 415 BbISBIEHUS XapaKTepPHbIX
MPV3HAKOB N3Yy4aeMbIX BELLECTB M XUMUYECKNX peaKLniA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BMafleTb OCHOBaMW METO[O0B Hay4HOr0 MO3HaHMS BELLECTB U XUMUYECKUX
peakuuii;

(hopmynIMpoBaThb LieSIn U 3afa4un UcCefoBaHus, UCNOMb30BaTb MNOCTaB/IEHHbIE
M CaMOCTOATENIbHO CGOPMY/NMPOBaHHbIE BOMPOCbI B KayeCcTBe WHCTPYMEHTa
MO3HaHMS U OCHOBbI AN15 (HOPMUPOBAHNSA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXAEHUI;

BMafleTb HaBblKamMy  CaMOCTOSITENIbHOrO  MaHWPOBaHWA W NPOBeLEHNS
YUYEHUYECKMX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMEHUSA HabNto4aTh 3a XO40M
npouecca, CamOCTOSITENIbHO MPOrHO3MPOBaTb €ro pesynbTaT, (opMynMpoBaTb
0606LLEeHNS 1 BbIBOAbI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaTOB UCCNeA0BaHUS,
COCTaBNATb 060CHOBaHHbIA OTYET O NPOAENaHHOM paboTe;

NpuobpeTatb OMbIT  YYEHWYECKOW WUCCNefoBaTeNlbCKOMW W MPOEKTHOM
AEATENIbHOCTW, MNPOSBAATb CMOCOOGHOCTb M TFOTOBHOCTb K CamOCTOSITENIbHOMY
MOMCKY METOAOB peLUeHNs MNPaKTUYECKUX 3afa4y, MPUMEHEHMIO Pas/INyHbIX
METO/A0B NMO3HaHWS.

3) padora ¢ ungopmanmei:

OpPVEHTMPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX WHGopMaumMm  (HayyHo-
nonynsipHas nuTepatypa XUMWYECKOro COAepXKaHus, ChnpaBoYHble nocobus,
pecypcbl VIHTepHETA), aHaNM3MpoBaTb MH(OPMALMIO Pa3/IMYHbIX BUAOB U (DOPM
npeacTaBneHuns, KPUTUYECKM OLEeHMBaTb ee [0CTOBEPHOCTb 7
HENPOTMBOPEYMBOCTD;



(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
0TO6Ope MH(opMauun, HeobXOoAMMON [ANA  BbINOMHEHUA  Y4YeOHbIX  3afad
onpeaenéHHoro Tuna;

nprobpetaTb OMbIT WCMNOMb30BaHNUA WMHOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI U Pa3INYHbIX NMOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/ieHUs
NHopMaL MK (CXeMbl, rpadinku, guarpaMmmbl, TabAnLbl, PUCYHKN N OpYyTue);

MCNONb30BaTb HAyYHbIA HA3bIK B KayeCTBe CpeacTtea npu pabote ¢
XUMUYECKON MHDopMaUUen: MNPUMEHSTb  MeXNpPeAMETHble  ((PU3nYeckue U
MaTemMaTMyecKme) 3Haku U CUMBO/IbI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

MCronb3oBaTb U Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CPefcTBa
HarnsaHoCTW.

OB.]IaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IlCﬁCTBI/IHMHZ

3a/iaBaTb BOMPOCHI MO CYLLECTBY 00OCYX/4aeMoi TeMbl B Xofe auanora n/vnm
ANCKYCCUK,  BbICKasblBaTb  MAew,  (hopMynupoBaTb  CBOM  MPeanoXeHus
OTHOCUTE/IbHO BbIMO/IHEHUS MPEANOXEHHOW 3aauu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MO/Tly4eHHbIX CAMOCTOSATE/IbHO WM COBMECTHO CO CBEPCTHMKAaMM MPU BbIMOSHEHNM
XMMUYECKOr0 3KCNepuMeHTa, NpakKTUYeCKon paboTbl MO UCCNeA0BaHNIO CBOMCTB
N3yyaeMblX BELLECTB, peanu3aumm y4ebHOro npoekra u opmynnposatb BblBOAbI
Mo pesynbTaTaM MPOBEAEHHbIX WCCNEeA0BaHUI MYTEM COrfacoBaHUS MO3nLUWIA B
Xofe 06CyXaeHnsa 1 06MeHa MHEHUAMN.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSATE/IbHO M/IaHNMPOBaTb WM OCYLLECTBMISATb CBOK MO3HaBaTE/IbHYHO
[eATeNbHOCTb, Onpefdenss eé uenn W 3afadn, KOHTPO/AMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii - anropuTm  AeACTBUA  NpK
BbIMNO/IHEHUM Y4YebHbIX W MCCNnefoBaTeNlbCKUX 3aday, BblbMpaTb Hambonee
3 eKTUBHbIA CNOCO6 UX PELIEeHNS C YYETOM MOMYYEHUSI HOBbIX 3HAHUIA O
BeLLeCTBaxX N XMMUYECKUX peakUmsiX;

OCYLLECTB/IATb CAMOKOHTPO/b CBOE AeATeNIbHOCTM Ha OCHOBe caMoaHa/n3a
1N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

MpeAMeTHbIE pe3ynbTaTbl OCBOEHUSI Kypca «OpraHU4Yeckass XuMus»
OTpaXaroT:

COPMUPOBAHHOCTb  NPEACTAaBMEHUA O  XUMWYECKOW  COCTaBSAOLLEN
eCTECTBEHHO-Hay4YHOM KapTUHbI MUPa, POAM XUMUW B MO3HAHUW  SIBIEHWIA



npupogbl, B  (POPMMPOBAHUN  MbILWEHUA WU KY/NbTYpbl  JIMYHOCTU, €€
(hYHKLUMOHa/IbHOW rPpamMOTHOCTK, HEOBXOAMMOW A/11 PeLleHNs NpakTUYecKnX 3agay
N 3KONIOMMYeCKM 060CHOBAHHOIO OTHOLLUEHWSA K CBOEMY 3[0POBbI W NPUPOAHONA
cpeae;

BMlafleHne  CUCTEMOM  XMMMWYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
ocHoBononaratowpe MoHATUA  (XMMUYECKMIA  3/IEMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIeKy/a, BaSIEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XMMUYECKas
CBSI3b, CTPYKTYpHas ¢opMmyna (pasBepHyTasi M COKpalleHHast), MOJb, MONSPHas
mMacca, MOJISIPHbIA 006bEM, YrNepodHbIA CKeneT, (YHKUMOHaNbHas rpynna,
pafvikan, U3omepus, N3oMepbl, FOMONOTMYECKNIA pPajg, rOMOSIOrK, YrneBo4opoabl,
KICNOPOA Y a3oTcofepXXallye COefMHeHWsi, MOHOMep, NOuMep, CTPYKTYpHOe
3BEHO, BbICOKOMOEKY/NAPHbIE COEANHEHMS); TEOPUN U 3aKOHbI (TEOpUs CTPOEHMS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHUsi MacCbl BeLLEeCTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMWKU; MUPOBO33PEHYECKME 3HAHWS,
neXkalie B OCHOBE MOHUMaHWUA MNPUUUHHOCTA W CUCTEMHOCTU XUMMUYECKUX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM UCMO/b30BAHUN BaXKHEWLUMX OpraHMYecKMX BeLecTB B ObITY U
MPaKTUYECKOI AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTL YMEHWIA BbISBNATL XapaKTepHble MPU3HaKKM MOHATUNR,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMmMcaHnn COCTaBa, CTPOEHNSA 1 NpPeBpaLLeHNIA OpraHNYeCKNX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYH) CUMBOMIUKY A5
COCTaB/IEHUSI MONEKYNAPHbIX W CTPYKTYPHbIX (Pa3BEPHYTON, COKpPaLLEHHON)
(hopmMyn  OpraHuMYecKMX BEWECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuid,
N3roTaB/MBaTb MOAENN MOMEKY/T OpraHUYeCKUX BELLEeCTB A1 MNNKCTpauun mx
XMMMYECKOr0 1 MPOCTPaHCTBEHHOI0 CTPOEHNS;

CPOPMMPOBAHHOCTL YMEHWI YCTaHaBMBaTb MPUHALAIEXXHOCTb U3YYEHHbIX
OpraHNYeckMx BeLeCTB MO WX COCTaBy W CTPOEHWUIO K OnpefeneHHOMY
Knaccy/rpynne coegmHeHUiA  (YrneBofOpPOAbl, KWCNOPOL W a30Tcofepxalive
COEAMHEHUNS, BbICOKOMONEKYNAPHbIE COeAMHEHWNS), [faBaTb WM Has3BaHUS MO
cuctemaTnyeckon HomeHknatype (IUPAC), a Takke NpuBOAWTL TpUBMA/bHbIE
Ha3BaHWA OTAE/IbHbIX OPraHN4YecKuUx BeLecTB (3TWIeH, MPOMNWUEeH, aueTWUseH,
TUNEHTINKONb, TANLUEPUH, (eHoN, opmanbaernt, auetanbaerng, mypaBbUHas
KNCOTa, YKCYCHas K1CNOTa, 0/1eMHOBAsA K1CI0Ta, CTeapuHOBAs KUCOTa, MHKO033,
(hpyKTO3a, Kpaxmas, Lenntonosa, rvumnH);

CPOPMMPOBAHHOCTb YMEHUS OMpeaensitb BUAbl XMMWYECKON CBSI3U B
OpraHNYecKmx coefMHeHNAX (OAMHAPHbIE N KPaTHbIE);



CPOPMUPOBAHHOCTb YMEHMS MPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHunyeckmx Bewects A. M. bytnepoBa A5 06bACHEHNSA 3aBUCUMOCTI CBONCTB
BeLLECTB OT UX COCTaBa M CTPOEHMS; 3aKOH COXPaHEHWUSI MacChbl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENIEn PasINYHbIX
KN1acCoOB OpraHN4YeckmMx BellecTB (MeTaH, 3TaH, 3TWIEH, MPOMW/eEH, aueTU/IeH,
oytagueH-1,3, metunbytagmeH-1,3, 6eH30/, METaHOM, 3TaHO/, 3TWU/IEHT/INKO/b,
rNALEPVH, (DeHON, aueTanbierng, MypaBbMHaAs M YKCYCHasd KWUCMOTbI, T/1HOKO033,
KpaxmaJ, Lesintoso3a, aMmMHOYKCYCHaa K1UC0Ta), UNKCTPUPOBAaTbL FTeHETUYECKYHO
CBA3b MEXAY HMMMW YpaBHEHWAMMW COOTBETCTBYHOLMX XMMWUYECKUX peakuui c
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOPMMPOBAHHOCTb YMEHWNSA XapaKTepn30BaTb MCTOUHUKN YT/1IEBOLAOPOLAHOIO
Cbipbsi  (HEe(Tb, MPUPOAHbLIA ra3, Yronb), CMAocobbl WX nepepaboTKn U
MpaKTUYecKoe NpPYMeHeHVe NPOLYKTOB MnepepaboTKu;

COPMMPOBAHHOCTb YMEHWUI TMPOBOAMTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHEHNAM (Maccbl, 06beMa, KO/MMYeCcTBa MCXOAHOIO BellecTBa WAM MPOoAyKTa
peakuuMm no W3BECTHbIM Macce, 00BEMY, KONMYECTBY OAHOM0 M3 WUCXOAHbIX
BELLECTB WU MPOAYKTOB peakLunn);

COpMUPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOWM 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOb3YeMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABNEHWIA (HabMtoaeHre, N3MepeHne, SKCNePUMEHT, MOAeNMPOBaHME),
MCNONb30BaTb CUCTEMHblE XMMUYECKME 3HaHWA [ANS NPUHATUS pelleHuid B
KOHKPETHBbIX >KWU3HEHHbIX CUTYyaUuWsX, CBf3aHHbIX C BellecTBaMu WU UX
MPUMEHEHUNEM;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Noib30BaHUA XMMUYECKOWA
nocyaon n nabopaTopHbiM 0060pyfOBaHMEM, a TakXe npaBuia obpalleHus C
BeLLecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMNOSIHEHUIO /1A00PaTOPHbIX
XVMUYECKNX OMNbITOB;

ChOpMMPOBAHHOCTb YMEHWI MNaHMPOBaTb W BbIMOMHATL  XUMWYECKMNIA
aKCnepuMeHT (NpeBpaLleHns opraHMyYecKnX BeLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEeHa W W3y4YeHWe ero CBOWCTB, KayeCTBEHHblE peakuMum OpraHn4eckmx
BELLleCTB, AeHaTtypauusi 6enkoB MpU HarpeBaHWW, LBETHblE peakuuy GenkoB) B
COOTBETCTBMM C MpaBu/iaMn TeXHUKM 6e30nacHoOCTM npu  obpalleHun ¢
BellecTBaMy U nabopaTopHbIM 060pYyA0OBaHWEM, MpPeACTaBNATb pPe3y nbTaThbl
XMMUYECKOro 3KCrnepumMeHTa B (DOpMe 3arncu ypaBHEHMI COOTBETCTBYHOLLMX
peakuuii n hopMynMpoBaTh BbIBOAbLI HA OCHOBE 3TUX PE3Y/bTaToB;

CPOPMMPOBAHHOCTb YMEHMI  KPUTUYECKM aHaIM3MPOBaTb XMMWUYECKYHD
MH(OPMaLMIO, MONyYaeMyto M3  pasHbIX WCTOYHMKOB (CPeAcTBa MacCOBOM
NHpopmMaLnn, NHTepHeT u Apyrunx);



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
Lie/1Iecoobpa3HoOro noBefeHUss B ObITy M TPYAOBOW [AEATENbHOCTU B  LENAx
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBMSA Ha >XMBble OpPraHM3Mbl OMpPefeneHHbIX OpraHUyYecKmnx
BELLLeCTB, MOHMMas cMbic/i nokasaTtensd MAK, nosacHATb Ha npumMepax Crnocoobbl
YMeHbLUEHUA W NPefoTBPaLleHns MX BPeAHOro BO3AEWCTBUS HA OpPraHu3m
4esl0BeKa;

ANa 06yyaroWmnXca ¢ orpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA cnenbiX U cnaboBuadwmx 00y4yarolmMxcs: YMeHWe UCMoMb30BaTb
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpans ana 3anucu XMMUYecKmx

hopmy.
11 KIIACC

MpeaMeTHble pe3ynbTaTbl OCBOEHUS Kypca «O6uasd M HeopraHuyeckas
XVIMUS» OTPaXKatoT:

ChOpMMPOBAHHOCTb  MPeACTaB/EHNA: O  XMMWUYECKOM  COCTaB/AOLLEN
eCTEeCTBEHHO-Hay4YHOW KapTUHbI MUpPa, POAM XMMUW B TMO3HAHUWN SABNEHWI
npupodbl, B  (DOPMUPOBAHUM  MbILWEHUA W KY/NbTypbl  JIMYHOCTKM, eé
(PYHKLMOHA/IbHON rPaMOTHOCTW, HEOOXOAMMOW ANS PeLleHns NpakTUYecKnx 3atad
N 3KONOrMYecKM 060CHOBAHHOIO OTHOLLUEHMS K CBOEMY 3[0POBbIO U NPUPOAHON
cpese;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTOpasl  BK/IHOYAeT:
OCHOBOMosaratoLwye MoHATUS (XMMUYECKUIn 3N1eMeHT, atom, u3oTon, s-, p-, d-
3NEKTPOHHbIE OpOUTaNX aTtomMoB, WOH, MOJMEKyna, MOJb, MOAPHLIA 06BEM,
Ba/IEHTHOCTb, 3/1IEKTPOOTPULATE/IbHOCTb, CTEMNeHb OKWUCNEHUS, XUMNYECKas CBA3b
(KoBaneHTHas, MOHHasA, MeTa/lInyecKas, BOAOPOAHANA), KpUCTa/ININYECKas PeLLETKa,
TUMbl  XUMWUYECKUX  peakuuid, pacTBOp, 3MEKTPOUTbI,  HE3NEKTPONNTI,
3NIEKTPONINTMYECKAA — Auccoumaumns, OKUCUTeNb, BOCCTaHOBWUTENb, CKOPOCTb
XMMUYECKON peakumn, XUMWYECKOe PaBHOBECWUE); TeopuU W 3aKOHbl (Teopus
3NEKTPONUTMYECKON Auccoumaumn, nepuoamyecknii 3akoH 1. V. MeHpeneesa,
3aKOH COXpaHeHWs MacCbl BELLECTB, 3aKOH COXPaHEHWA W MpeBpaLleHns SHeprum
MNpyY XMMUYECKUX peakumsx), 3aKOHOMEPHOCTU, CUMBOJSIMYECKUIA S3bIK XUMUW,
MWPOBO33PEHYECKME 3HAHUSA, fieXalme B OCHOBE MOHMMAHWUA MPUUYUHHOCTU U
CUCTEMHOCTU XUMUYECKUX ABMEHWUIA, (haKTONOrMYeCKMe CBeAEeHUA O CBOMCTBAX,
COCTaBe, Noly4YeHnn 1N 6e30MacHOM MCNOMb30BaHUM BaXKHEMLLNX HEOPraHUYeCKNX
BELLECTB B ObITY M NPaKTUYECKON AeATeIbHOCTU Ye/lOBEKa,;



COPMUPOBAHHOCTb YMEHWUIA BbISBMATL XapaKTepHble MPU3HAKN MOHATUMA,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMMCcaHNM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMWYECKYH) CUMBOINKY A5
COCTaB/leHVs  (POPMyN  BELeCTB U YPaBHEHUA  XMMWYECKUX  peakuuid,
cuctemaTnyeckyto HomeHknatypy (IUPAC) v TpuBuasbHble Ha3BaHWsA OTAENbHbIX
HeopraHMyecknx BelecTB (YrapHbld ras, YrfieKuc/blii ra3, amMMuak, ratleHas
N3BECTb, HeralleHas U3BeCTb, NMUTLEBAA COAA, MUPUT U APYTue);

CPOPMMPOBAHHOCTL YMEHWIA ONpeeNnsTb Ba/IEHTHOCTb U CTeMeHb OKUC/IEHNS
XVMUYECKUX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro CocTaBa, BWUL XMMWUYECKON
cBA3n (KOBa/IeHTHAsA, MOHHas, MeTa/l/iInyeckast, BOLOPOAHas) B COeAMHEHUAX, TUM
KPUCT/IINYECKOM PELUETKM KOHKPETHOro BellecTBa (aTOMHas, MOeKynsapHas,
MNOHHasA, MeTa/l/Inyeckas), XxapakTep cpefbl B BOAHbIX pacTBOpax HEOpPraHNYecKmx
COEQIMHEHNIA;

ChopMMPOBaHHOCTb YMeHUM yCTaHaB/MBaTb MPUHaANEXHOCTb
HEeOpraHM4YecKnx BeLLeCTB MO WX COCTaBy K OMpefenéHHOMY Knaccy/rpynmne
COeAMHEHWNIA (MPOCTbIE BELLEeCTBA — METa/l/Ibl U HEMETa/bl, OKCU/bl, OCHOBaHS,
KUCMOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOANYECKOro 3akoHa /.
. MeHfeneesa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTENTbHYIO
N MPOrHOCTUYECKYHO (DYHKLNW;

CPOPMMPOBAHHOCTL YMEHWIA  XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOeHUe
aTOMOB  XMMMWYECKUX 3neMeHToB 1-4 nepuonoB [lepnoamyeckont CUCTEMbI
XUMUYECKUX anemeHToB M. V. MeHgeneeBa, WCNonb3ys MOHATUA «S-, p-, d-
3/IEKTPOHHbIE opbuTanm, «3HepreTmnyeckne YPOBHU», 0OBACHATb
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3MIEMEHTOB U UX COEAUMHEHWIA
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB 1. U,
MeHzeneesa,;

chopMMPOBAHHOCTL  YMEHWIA  XapakTepu3oBaTb  (OMucbIBaTb)  06LLMeE
XMMUYECKMe CBOWCTBA  HEOPraHMYeCKMX  BELWEeCTB  Pas/IMYHbIX  K/accos,
MOATBEPXKAATb CYLLECTBOBaHME TEHETUYECKOW CBA3N MeXAy HeopraHM4ecKuMu
BeLLecTBaMM C NMOMOLLIbHO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKLNii;

ChOPMMPOBAHHOCTb YMEHUS KaCCU(PULMPOBATL XMMUYECKME Peakuun o
pasNYHbLIM MpPU3Hakam (YUCNy U COCTaBy pearvpyrolimMx BeLLECTB, TENJ0BOMY
ahekTy peakunmn, M3MEHEHMIO CTemneHel OKWUCNEHMS 3M1EMEHTOB, 06PaTUMOCTU
peakuuu, y4acTuio KatamsaTopa);

CPOPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YpPaBHEHUS peakuMil pasnNyHbIX
TUMOB, NOJIHbIE N COKPALLEHHbIE YPaBHEHWSA peaKLMii MOHHOIO 0OMeHa, YYnTbIBas
YCNOBUSA, NPY KOTOPbIX 3TV peakumm nayT A0 KOHUa;



ChOpMMPOBAHHOCTb  YMEHWIA MPOBOAWUTL  peakumun, MOoATBEPXKAatoLLme
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX pacTBOpax HeopraHuyecKnx
BELLEeCTB;

CPOPMMPOBAHHOCTL  YMEHWU  pacKpblBaTb  CYWHOCTb  OKMC/IUTENbHO-
BOCCTAHOBMUTE/IbHbIX PeakLMil NocpeLCTBOM COCTaB/IeHUsA 3M1eKTPOHHOro 6anaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOA
peakuumn 0T pasinyHbIX (haKTOPOB; XapakKTep CMELLEHUSA XMMUYECKOro paBHOBECHS
B 3aBMCMMOCTU OT BHELUHEro Bo3aencTaua (NpuHumn fle LLlaTense);

COPMMPOBAHHOCTb YMEHMIN  XapakKTepu3oBaTb XWMUYECKMe MpPOLECChl,
nexXkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHNS CEPHON KUCMOThbI, aMMUaka, a
TakKXe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 06LLMX Hay4HbIX MPUHLMNAX W
3KO0NOrMyecKmx npobneMax XMMUYECKOro Npon3BOACTBa;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C UCMO/b30BAHMEM
MOHATUA «MaccoBas A0NA BeLlecTBa B pacTBope», 00bEMHbIX OTHOLLEHWA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bema rasoB no U3BeCTHOMY
KOMMYeCTBY BeLlecTBa, Macce UM 06bEMY OAHOMO M3 YYaCTBYIOLMX B peakumm
BELLECTB, TEMN0BOro apdekra peakumy Ha OCHOBE 3aKOHOB COXPaHeHMsi Macchbl
BELLLeCTB, NPeBPAaLLEHUNS 1 COXPAHEHWNSA 3HEPTUN;

ChopMMPOBAHHOCTb YMEHWIA cobNoAaTh NpaBuia NoMb30BaHNA XUMNYECKOM
nocyao m nabopaTopHbIM 060pYy0BaHMEM, a TakXe npaBuna ob6palleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUUAMU MO BbINO/HEHNIO NabopaToOpHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb  YMEHWA MaHMPOBaTb W BbIMOJHATL  XUMUYECKMNIA
3KCNepuMeHT (pasfioXkKeHue nepokcuaa BoAopoda B NPUCYTCTBMU KaTaim3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCA/IbHOMO
WHAMKATOPa, BINAHME Pa3/INyHbIX (DaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuun Ha cynbdar-, KapboHaTt- U
X/TIOPUA-aHNOHbI, Ha KaTMOH aMMOHMSA, PeLleHre 3KCMepUMEHTa/IbHbIX 3aAay Mo
TemaM «MeTannbl» 1 «HemeTanbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKM
6e3onacHoOCTM npu obpalleHnn ¢ BelecTBamm 1 1abopaTopHbIM 060PYA0BaHUEM,
MPeacTaBNATb  pe3y/nbTaTbl XMMUYECKOro 3KCrepumeHTa B (hopMe  3anmcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakunin 1 (popMynmMpoBaTh BbIBOAbl Ha OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHaIM3MPOBaTb  XMMUYECKYHO
NH(OpMaUMIO, MOoNyYaeMyto M3 pasHbIX WCTOYHMKOB (CpeAcTBa MacCOBOM
KOMMYHUKauumn, VIHTepHET 1 apyrux);



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
Lie/1Iecoobpa3HoOro noBefeHnss B ObITy M TPYAOBOW AEATENIbHOCTU B LIENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBUA Ha XMBble OpPraHn3mbl ONpeae/ieHHbIX BELLECTB, MOHMMaS
cMmbicn nokasatens MAK, NoACHATbL Ha npuMepax Cnocobbl YMeHbLUEHUA WU
NpefoTBPALLEHNS NX BPeAHOI0 BO3AENCTBNA HA OPraHn3M YesloBeKa;

N8 00y4yaroWmnxXcss ¢ OrpaHUYeHHbIMM BO3MOXKHOCTSAIMI 3[0POBbSA: YMeHWe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbIX METOAAxX MO3HAHUS BeLLeCTB U
XUMUYECKNX ABNEHUIA;

ANA  CnenblX W CnaboBMaAWmMX 06yYaroWwmUxca: YMeHWe WCMosb30BaTb
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anmucu XMMUYECKUX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HauMenoBanue pa3aesoB M TeM uudpoBbIe
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3znen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMUMHUM
MpeaMeT opraHnyeckon xmmumn. Teopus Bubnunoteka LLOK
1.1 CTPOEHMSI OPraHNYecKnX coeanHEHN A. 7 1 https://lesson.academy-
M. ByTneposa content.myschool.edu.ru/04/10
Toro no pasgeny 7
Pasznen 2.YriaeBoaopoanbl
Bubnmoteka LLIOK
2.1 MpefencHble yrneBo4opoabl — a/IKaHbl 4 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpeaenbHble yrnesofopoabl: ankeHbl bubnmoteka LIOK
2.2 ATKALVEHbL. ATKUH ' ’ 7 1 https://lesson.academy-
aa ' content.myschool.edu.ru/04/10
Bubnmnoteka LLOK
2.3 ApomMaTnyecKune yrnesogopoabl 5 https://lesson.academy-
content.myschool.edu.ru/04/10
Bubnmoteka LLIOK
MprpoaHbIe NCTOYHUKM YTIEBOAOPOL0B
2.4 y zxpnf epaboTka y Aopoa 1 1 https://lesson.academy-
Pep content.myschool.edu.ru/04/10
Toro no pasgeny 17
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Pasnen 3.Kucsiopoacoaep:xaniue opranu4ecKkue coeJuHeHust

Bubnnoteka LLOK
3.1 CnnpTbl. deHon 7 https://lesson.academy-
content.myschool.edu.ru/04/10
Anbgerngbl. Kap6oHOBbIE KMCNOTbI. bubnmoreka LIOK
3.2 CIOKHbIE 5B 10 https://lesson.academy-
P content.myschool.edu.ru/04/10
Bubnmnoteka LLOK
3.3 Yrnesofsbl 8 https://lesson.academy-
content.myschool.edu.ru/04/10
WToro no pasgeny 25
Pa3znen 4.A30Tcoaeprkaniue opranHnyecKkue coeIuHeHus
Bubnmoteka LLOK
41 AMUHBbI. AMUHOKMCNOTBLI. Benku 8 https://lesson.academy-
content.myschool.edu.ru/04/10
WToro no pasgeny 8
Pa3pnen S.BbicokoMoOJIeKy ISIpHbIE COCAUHECHUS
Bubnmnoteka LLOK
51 lMnactmacchl. Kayuyykun. BonokHa 11 https://lesson.academy-
content.myschool.edu.ru/04/10
WToro no pasgeny 11
OBLWEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME
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11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM uudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pasznean 1.TeopeTnueckue 0CHOBBI XUMHUH
CTpoeHune aToMOB. Mepnoanyeckmii 3aKoH Bubnnoteka LLOK
11 n lNepnogmyeckas cucTemMa XMMNYECKUX 9 https://lesson.academy-
anemeHToB . . MeHaeneesa content.myschool.edu.ru/04/11
CTpoeHue BelecTBa. MHoroobpasve bubnuoteka LIOK
1.2 BOLLECTE 7 https://lesson.academy-
W content.myschool.edu.ru/04/11
Bubnmnoteka LLOK
1.3 XVMnyeckue peakumm 16 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
WToro no pasgeny 32
Pa3nen 2.Heoprannueckasi xuMusi
Bubnmnoteka LLOK
2.1 MeTannbl 9 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Bubnmoteka LLIOK
2.2 HemeTannbl 3 1 https://lesson.academy-
content.myschool.edu.ru/04/11
CBA3b HeOpraHMYyecKknx U opraHNYecKmx bubnmoreka LIOK
2.3 10 1 https://lesson.academy-

BELLECTB

content.myschool.edu.ru/04/11
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Toro no pasgeny 22
Pa3zgen 3.XuMus u :KU3HL
Bubnmnoteka LLOK
3.1 XUMUA U XKN3Hb 14 https://lesson.academy-
content.myschool.edu.ru/04/11
Toro no pasgeny 14
OBLUEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME
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