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MNOACHUTEJIBHAS 3AIIMCKA

Mporpamma nNoO XWMWUA Ha YPOBHE cpedHero o6ulero o6pa3oBaHNA
pa3paboTaHa Ha OCHOBe defepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «06
obpaszoBaHUM B Poccuiickon deaepaumm», TpeboBaHMn K pe3ynbTataM OCBOEHUS
(beaepanbHOM 00pa3oBaTe/IbHOM nporpaMMbl  cpeaHero obulero obpa3oBaHUA
(®OM COO), npeactaBneHHblx B defepa/lbHOM  rOCyAapCTBEHHOM
obpasoBatenibHoM ctaHgapte COO, ¢ ydétom KoHuenuuMu npenogaBaHus
yuyebHOro npeamMeTa «XummMus» B 06pa3oBaTe/IbHbIX OpraHn3aumnsax PoCCUICKOMN
denepauynn, peasiM3yrolUMX OCHOBHble 06pa3oBaTeflbHble MNPOrpammbl, WU
OCHOBHbIX MOJIOXXEHUA «CTpaTermm pasBUTMS BOCMUTAHWA B  POCCUIACKON
depepaumm Ha nepuog oo 2025 roga» (PacnopshkeHue [NpaButensctBa PP oT
29.05. 2015 N2 996 - p.).

OCHOBY MOAXO[0B K pa3paboTKe NporpaMmbl MO XMMUW, K OMNpPeaeneHuto
06LLel cTpaTern obyyeHus, BOCNUTaHMS U PasBUTUA 0ByYatoLLMXCA CpeacTBaMm
yyebHoro npegmeta «Xummsa» ana 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBUIN
KoHUeNTyaNbHble nonioeHns ®rOC COO o B3aMMOOOYCNOBNEHHOCTU LENEN,
coAepXXaHus, pe3ynbTaTtoB 06Y4YeHWs W TPeOOBaHWA K YPOBHIO MOArOTOBKM
BbIMYCKHWKOB.

Xnmunyeckoe 06pasoBaHue, rnosfy4yaemoe BbIMYCKHMKaMM
06Lleobpa3oBaTelbHOM  OpraHu3auun, ABNSETCA HEOTbEMIEMOM YacTbl  UX
06pa3oBaHHOCTU. OHO CAYXUT  3aBepLUaloMM  3TanoM  peainsauum  Ha
COOTBETCTBYIOLLEM €My 06a30BOM YPOBHE K/IHOYEBbIX LEHHOCTEN, MNPUCYLLUX
LIeNNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakoTcs
MO3HaHWA 3aKOHOB NPUPO/bI, POPMUPOBAHMSA MUPOBO33PEHNSA 1 06LLEI KYNbTYpPbI
Ue/IoBEKa, a TaKXe 3KOMOrnMyecku 0O6OCHOBAHHOrO OTHOLUEHUSI K CBOEMY
30POBbI0 1 MNPUPOAHON cpefde. PeanuayeTca XMMUYECKOoe 06pa3oBaHue
0byuyaloLmMxca Ha ypoBHe cpefHero o6Llero obpasoBaHus cpeacTBamy y4ebHOro
npeaMeTa «XUMUSA», COAepXaHue W MOCTPOeHWe KOTOPOro OnpeaeneHbl B
nporpaMmMe Mo XUMUW C YYETOM CrEUUdUKM HayKu XUMWUW, €€ 3HaYeHns B
MO3HaHUM NPUPOAbI U B MaTepuanibHOM >KM3HM OOLLECTBA, a TakKXe C YYETOM
O6LMX Uenem M NPUHLMMOB, XapaKTepU3YLMX COBPEMEHHOE COCTOSHME
cucTeMbl cpeaHero obulero obpasosaHusi B Poccuiickoil degepauun,

XUMUA Kak 3N1EMEHT CUCTEMbl €CTECTBEHHbIX HayK MrpaeT 0cobyto posib B
COBPEMEHHOW UMBUIM3aLMK, B CO3A4aHUM HOBOW 6a3bl MaTepuasibHON Ky/bTypbl.
OHa BHOCUT CBOW BKNaf, B (hOPMMPOBaHME paLmoHa/IbHOr0 Hay4YHOr0 MbILLISIEHUS,
B CO3[aHune Le/loCTHOro MpefcTaB/ieHnss 00 OKPYXXatoLeM Mupe Kak O eAuHCTBE
NpUpoabl 1N 4YenoBeka, KOTopoe (HOpMMPYeTCA B XMMWUM Ha OCHOBE MOHMMaHUA



BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HaHUS B3aMMOCBS3N MeXAay
CTPOEHMEM BELLECTB, X CBOMCTBAMM 1 BO3MOXKHbIMM 06/1aCTAMU MPUMEHEHNS.

TecHO B3aMMOJENCTBYA C APYIrMMW eCTeCTBEHHbIMU HayKaMu, XMMUs cTana
HEOTHbEM/IEMOW YaCTbHO MUPOBOIA Ky/bTYpPbl, HEOOXOAMMbIM YC/IOBUEM YCMNELLHOI0
TPpyAa W KU3HW KaXAO0ro u4neHa obulectBa. COBpeMeHHas XMMUA Kak Hayka
cosupatenbHas, KaK Hayka BbICOKMX TEXHOJIOTWA HarpaB/ieHa Ha peLleHune
rnobanbHbIX MNPob6nemM YCTOMYMBOIO PasBUTUA YesloBeYeCTBa — CbIPbeBOM,
3HEPreTMYECKON, NULLIEBOIA, 3KO/TIOMMYECKON 6€30MacHOCTM 1 0XPaHbl 3[0P0BbS.

B cooTtBeTcTBUM C OOWMMW LENsMU U MPUHUMNAMU CPegHero 0oOLLero
obpaszoBaHus cofepxkaHune npeameta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3yyYeHns) OPUEHTMPOBAHO MPEeNMYLLECTBEHHO Ha OOLLEKYbTYPHYH NMOArOTOBKY
obyyvatoLmxca, HeobXxoAMMYKO MM AN BbIpabOTKM  MUPOBO33PEHYECKNX
OPWEHTUPOB, YCMELIHOrO BK/IKOYEHUS B XKWU3Hb  COUMYMa, MPOLO/DKEHNS
06pa3oBaHmns B pa3/IMYHbIX 061aCTAX, He CBA3aHHbIX HEMOCPEACTBEHHO C XMMUEN.

CocTaBnslowMn  npeameta  «Xumus»  SBNAIOTCS  6a3oBble  KypCbl —
«OpraHuyeckas Xxumusi» M «O6Was M HeopraHuMyeckas XWMUSA», OCHOBHbIM
KOMMOHEHTOM COZAepPXaHus KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAayKWU: cUCTeMa
3HaHWI N0 HEOPraHWYeCKOM XUMUK (C BKNKOUYEHMEM 3HAHWUIA U3 OBLLEA XUMUK) K
OpraHN4Yeckon xnummn. PopMMpoBaHNe AaHHOW CUCTEMbI 3HAHWMI MPU U3YUEHUU
npegMeTa obecrneynBaeT BO3MOXXHOCTb PacCMOTPEHMS BCEro MHOroobpasus
BELLIECTB Ha OCHOBE OOLLIMX NOHATWIA, 3aKOHOB M TEOPUIA XUMUM,

CTpyKTypa codep>XaHunsa KypcoB — «OpraHu4yeckas Xumusa» n «O6Luas u
HeopraHmyeckas XuMmus» CHopMMpoBaHa B Mporpamme Mo XMMUW Ha OCHOBE
CUCTEMHOIO MOAxoja K W3ydeHMIO Y4yebGHOro Mmatepuana W 06yc/oB/eHa
MCTOPUYECKN  OOOCHOBAHHLIM  PasBUTMEM  3HAHWA  Ha  OMpefenéHHbIX
TEOPeTUYECKNX YPOBHAX. Tak, B Kypce OpraHM4yeckoh XUMWUMA BeLLEeCTBa
paccMaTpuBalOTCA Ha YPOBHE K/acCMYECKOW Teopun CTPOEHMUSI OpraHM4YecKmx
COeIMHEHW, a TakkKe Ha YPOBHEe CTEPEOXUMUYECKMX W  3NIeKTPOHHbIX
NpefcTaBfeHNA O CTpPoeHUWM BellecTB. CeefeHMss 06 WM3yvaeMbIX B Kypce
BelllecTBax Aat0TCA B pasBUTUM — OT YINIEBOAOPOAOB A0 C/IOXKHbIX BMONOrNYECKN
aKTUBHbLIX COeMHEHWA. B Kypce OpraHM4Yecko XUMWW MOSy4aroT pasBUThe
chopMMpOBaHHbIE HA YPOBHE OCHOBHOrO 06LLEro 06pasoBaHUs MepBOHaYasIbHbIE
NpeacTaBneHNst 0 XUMUYECKON CBA3W, KNaCcCUPUKaLMOHHBIX NMPU3HaKaxX BeLLEeCTB,
3aBMCMMOCTU CBOMCTB BELLECTB OT UX CTPOEHWUS, O XMMUYECKOW peakLmm,

Mog HOBbIM YI/IOM 3peHVs B npeameTe «XuMusi» 6a30BOro  YpPOBHS
pacCMaTpuBaeTCs W3Y4YEeHHbIA Ha YPOBHE OCHOBHOrO 06LEro 06pa3oBaHUA
TEOPeTUYECKNA MaTepuan W (DAaKTONOrMYecKne CBeAEHMS O BellecTBax W
XMMUYECKOW peakumn. Tak, B YaCTHOCTW, B Kypce «O6Las U HeopraHuyeckas
XUMUSA»  00y4valoWmMmMca NpefoCTaBseTcd BO3MOXHOCTb 0CO3HaTb 3HaYeHue



MepUOAMNYECKOr0 3aKOHa C OOLLIETEOPETUYECKUX U METOAO0M0MMYECKUX NO3NLUIA,
rNyGXe TMOHATb WCTOPUYECKOE W3MEHEHME (YHKUWMIA 3TOro 3akoHa — OT
0606LaroLein 40 06BACHAOLLEN 1 NPOrHO3UPYHOLLIEN.

EfnHas cucTema 3HaHWIn O BaXXHEWLUMX BeLLecTBaxX, UX COCTaBe, CTPOEHUN,
CBOMCTBAX W MPUMEHEHNM, a TaKXKE O XMMWUYECKMX Peakumsx, UX CYLLHOCTU W
3aKOHOMEPHOCTAX MNpOoTeKaHWs [AononHseTca B Kypcax 10 »m 11 Knaccos
aNleMeHTaMM  COfepXKaHus, UMEKOLWMMM  KyNbTYPONIOrMYECKUin 1N NPUKNagHOM
Xapaktep. 3TW 3HaHWUS CMOCOGCTBYHOT MOHMMAHUIO B3aMMOCBA3M XUMUK C
APYTMU HayKamu, pacKpbiBalOT €€ pofib B MO3HaBaTeNbHOM WM MPaKTUYECKOW
[eATeNbHOCTU YeNIoBEKa, CMOCOBGCTBYIOT BOCMUTAHWUIO YBaXKEHMS K Npoueccy
TBOPYECTBa B 06/1aCTU TEOPUN N MPAKTUYECKUX MPUIOXKEHWUIA XUMUK, MOMOTatoT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOWECTBEHHO W JIMYHOCTHO  3HAYMMBbIX
npobnemax, CBA3aHHbIX C XMMWEN, KPUTUYECKM OCMbIC/IMBATb MHOPMALMIO U
NPUMEHATb €& AN MOMOSIHEHWSt 3HAaHWIA, PeLeHUs WUHTENNeKTYyaNlbHbIX U
3KCMepUMEHTa/IbHbIX UCCeAoBaTeIbCKNX 3afay. B uenom cofepkaHue yye6HOro
npegmeta  «XUMWUS»  [aHHOrO  YPOBHS  M3Y4YeHUS  OPUEHTUPOBAHO  Ha
(hopmMmpoBaHMe Y 06yYatOLLMXCA MUPOBO33PEHUYECKOA OCHOBbI AN MOHUMaHWSA
mnocodcknx maen, Takux Kak: MaTepuasbHOe eAMHCTBO HEOpraHMYeckoro u
OpraHM4Yeckoro mwpa, O6YCNOBNEHHOCTb CBOMCTB BELLECTB WX COCTaBOM U
CTPOEHMEM, MNO3HABAEMOCTb MPUPOAHBLIX SABMEHWUI MYTEM 3KCMEepUMEHTa W
PELLUEHNA NPOTMBOPEYMIA MEXAY HOBbIMM (hakTaMu U TeOPeTUYECKUMU
NPeAnoCbINKaMmn, OCO3HaHME POSIN XMMUMW B PELLEHUN 3KOMIOMMYECKMX MpobeMm, a
TaKkxKe Npo6siem cOepeXkeHNs IHEPreTUUYeCKUX PecypcoB, Cbipbsi, CO34aHUS HOBbIX
TEXHO/IOMMIA 1 MaTepunasnos.

B nnaHe peweHus 3agad  BOCMMTaHMS, pPasBATUS W coLManm3aLmm
0byyvaloLWMXCa MPUHATbIE MPOrpammoi MO XUMWUM NOAXOAbl K OMpefeneHnto
coflepXkaHust M MNOCTPOeHMs npeameTa MpeaycMaTpuBatoT — (JOpPMUpPOBaHME
YHUBEPCA/IbHbIX ~ YYeOHbIX [AEACTBUMA, WUMELWMX 6a30BOE 3HauyeHue Ans
pasfIMuHbIX BWAOB [EATENbHOCTW: pPELUeHNs npobneMm, MOUCKa, aHanmsa W
06paboTKM MH(oPMaLUn, HEO6XOANMBIX AN NPUOBPETEHNS OMbITa NPaKTUYECKON
W MCCNnefoBaTelbCKOM AeATeNbHOCTU, 3aHUMAOLLEA BaXKHOE MECTO B MO3HaHWUK
XUMUW,

B npakTvke npenojaBaHMsi XMMUWM KakK Ha YPOBHE OCHOBHOIO OOLLEro
0bpa3oBaHuns, Tak U Ha YPOBHe cpefHero obLyero 0bpasoBaHus, Npu onpegeneHnm
COAEPXKATENbHON XapaKTEPUCTUKM Lenei U3yvyeHns npeamMeTa HanpaBneHWeM
MepPBOCTENEHHOM 3HAYMMOCTW TPAAMLMOHHO MpPU3HaETCA (HOPMMPOBaHME OCHOB
XMMUYECKOW HayKM KaK 06/1acTU COBPEMEHHOro eCTeCTBO3HaHWA, MPaKTUYeCKOi
[eATeNIbHOCTN YenoBeKa M Kak OAHOro M3 KOMMOHEHTOB MMPOBOM Ky/bTypbl. C



METOANYECKOMN TOUKM 3PEHUA TakoM Moaxofd K ONpefeneHuto Lenein MU3yyeHus
npeaMeTa AB/ISETCA BMOJIHE OnpaBAaHHbIM.

CornacHo [aHHON TOYKe 3peHus TNIaBHbIMK LefsgMU U3yYeHns npeameTa
«XnMUs» Ha 6a30BoM ypoBHe (10 —11 Ki.) ABNAOTCS:

o (hOpMUpPOBAHME CUCTEMbI  XUMWYECKMX 3HAHWMA  KaK  BadKHeWLUei
COCTaBNAOLLEN eCTECTBEHHO-HAYYHOW KapTWMHbI 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 PasBUTUS N CTAHOB/IEHWS;

o (hopMUpOBaHME U Pa3BUTME NPEACTAB/IEHNIA O HAYYHbIX METOAAX MO3HAHUS
BELLECTB U XUMMWUYECKUX peakuuid, HeobXoAuMMbIX AN NPUoGpeTeHuS
YMEHWIN OPUEHTUPOBATLCA B MUPE BELLECTB M XUMWYECKUX SIB/IEHWNA,
NMEIOLMX MECTO B MPUPOJE, B MPAKTUYECKOW U NMOBCEAHEBHOW XN3HW;

e PasBuUTME YMEHWIA M CMOCOOOB AeATENbHOCTHU, CBSA3aHHbIX C HAGNHOAEHEM 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 HOBbIMW MPUOPUTETAMU B CUCTEME CpefHero obulero obpasoBaHus. CerofHsi B
npenogaBaHUM  XMMUW B OOMbLUEN  CTENeHW OTAAETCA  NPeArnoYTEHMe
MPaKTUYECKOW KOMIMOHEHTE COMEepXKaHUS 06Yy4YeHWUs, OPWEHTUPOBAHHON Ha
MOArOTOBKY BbIMYCKHMKA 00LLLe06pa3oBaTe/lbHON OpraHn3aunn, BnajeroLLero He
HabopoM 3HaHWA, a (PYHKUMOHA/IbHOMN rPamMOTHOCTbIO, TO eCTb crocobamu u
YMEHMSMMN aKTUBHOMO MOYYEHUSI 3HAHWI N NPUMEHEHNS X B PEASIbHOW YXMU3HU
ANS peLeHns NPaKTUYecKnX 3aaad.

B cBA3M C aTUM npu mM3ydeHUU npegmetra «XUMUS» LOMUHMPYHOLLEe
3HayeHVe NPUOBPETAIOT Takme Lenn 1 3a4a4du, Kak:

aflanTaumsa obydvarowmxcs K yCnoBuaM AMHaAMUYHO pasBMBatOLLErocs Munpa,
(hopMUpOBaHME  WHTENNEKTYa/lbHO  Pa3BUTOM  IMUHOCTW,  FOTOBOW K
camoo6pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATENIbHOMY MPUHATUIO FPAMOTHbIX
PELUEHNI B KOHKPETHbIX XXMU3HEHHbIX CUTyauusaX, CBA3aHHbIX C BELLECTBAMU U UX
MPUMEHEHUNEM;

(hopMMpoBaHMe Yy  0Oy4alOLWMXCA  KNHOYEBbIX  HaBblKOB  (K/HOYEBBIX
KOMMETEHUMI), UMEKOLWMX YHUBEPCA/IbHOE 3HaYeHWe [AN9 PasINYHbIX BWAOB
[eATeNbHOCTU: peLleHns Npo6sieM, Noucka, aHanmsa 1 06paboTku MHHopMauun,
HEoOXOANMbIX ANA MPUOBPETEHNA ONbITa AEATENbHOCTW, KOTOpas 3aHUMaeT
BaXXHOE MECTO B TMO3HAHUM XUMWUK, a Takke [N OUEHKM C MNO3nLMiA



9KOJIOTMYECKO 6e30MacHOCTM XapakTepa BAMAHWUA BELLECTB M XUMUYECKUX
MPOLECCOB Ha OpraHM3M YesioBeka v NMPUPOLHYHO Cpesy;

pasBuUTME MO3HABaTE/IbHbIX WHTEPECOB, WHTENIEKTYa/lbHbIX U TBOPYECKMX
CNOCOBHOCTEN 06yYatoLWMXCS: CNOCOBHOCTM CaMOCTOATE/IbHO MPUOBPETATb HOBbIE
3HaHWA MO0 XUMUMN B COOTBETCTBUM C XXM3HEHHBLIMW NOTPEOHOCTAMU, UCMO/b30BATb
COBpeMeHHble MHOPMaLMOHHbIE TEXHO/IOTUKN AN NMOUCKA U aHanm3a y4ebHou U
Hay4HO-NOoMyNAPHOIN NH(OPMALN XUMNYECKOTO COLEPXKaHNS;

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

BOCMUTaHMEe Yy OOyvalolmMxca  YOeXXaEHHOCTU B F'YMaHUCTUYECKOWA
HanpaB/eHHOCTU XUMWMK, €€ BaKHOM Pon B pelleHMn rnobaibHbIX Npobem
paumoHa/IbHOro NPUPOAOMNOb30BaHNSA, NMOMOMHEHNA 3HEPreTUYECKNX PECYPCOB U
COXpaHeHus MPUPOAHOro pPaBHOBECWUS, OCO3HAHWA HEeo6X0AMMOCTU 6GepeXxHOro
OTHOLUEHNA K MPUPOAe W CBOEMY 3[0pPOBbHO, a TakXke MPUOBPETEHUs OnbiTa
NCMO/Mb30BaHNA MOJMYYEHHbIX 3HAHWA AN MPUHATUA TPaMOTHBLIX PeLLueHnA B
CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMU ABNEHUAMMN.

B yyebHOM nnaHe cpegHero o06LLero o06pas3oBaHUs nNpeaMeT «XUMUA»
6a30BOro YpOBHSA BXOAUT B COCTaB MNpeAMETHOM 06/1acTn «ECTeCTBEHHO-HaYy4Hble
NpeaMeTbI».

OOLLiee YmMCo YacoB, OTBEAEHHBIX A1 U3YUYEHUS XUMWK, Ha 6a30BOM YpOBHE
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 yaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefiento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘IeCKOﬁ XMMHUH

MpeAMeT opraHMYecKol XMMUN: eé BO3HUKHOBEHWE, pa3BUTUE U 3HAYEHUE B
MONYYEHUM HOBLIX BELLECTB M MaTepuasioB. Teopus CTPOEHUS OpraHU4YecKmnx
coeanHeHunin A. M. byTnepoBa, eé 0CHOBHbIE NON0XeHUsA. CTPYKTYPHbIE JopMy/ibl
opraHuyeckux BewlecTs. [omonorua, wusomepus. XuMUYeCcKas CBA3b B
OpraHNYecKMx COeAMHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 KnaccuuKaumm opraHMYeckux BelLecTB. HomeHKnatypa
OpraHMYyecKnx COeAMHEHWUA (CcMcTeMaTMyecKas) W TpUBMa/IbHble  Ha3BaHUA
BaXKHeMLWMX NpeacTaBuTeneit KnaccoB OPraHNYeCcKmx BeLLECTB.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKoOM/ieHVe C o6paslaMu OpraHuMYecKMX BeLLEeCTB M MaTepuaiaMu Ha UX
OCHOBE, MO[e/NMpoBaHWe MOJIEKY/T OPraHMYecKUX BeLLeCTB, HaboLeHWe U
onucaHne LeMOHCTPALMOHHbLIX OMNbITOB MO NPEBPaLLEeHN0 OpraHNYeCKMUX BELLECTB
Npw HarpesaHUK (NnaBfeHne, 06YrMBaHNE 1 ropeHue).

Yriaesogopoasl

AJKaHbl: COCTaB U CTPOEHWe, TOMOJIOTMYeCKUin psg. MeTaH M 3TaH —
NpoCTeLlLne NPeacTaBUTENN a/lkaHOB: (M3NYECKMEe U XMMUYECKMe CBOWMCTBA
(peakumy 3ameLLeHNss N TOPEeHUs), HaxOoXAeHWe B MPUPOLe, MOMyYeHne 1
NpUMeHeHwe.

AJIKeHbl: COCTaB M CTPOEHWE, FOMOMIOMMYECKNIA paf. STUEH U NPOMNUIEH —
NPoCTeLlLne NPeAcTaBUTENN a/IKEHOB: (DM3MYECKME W XMMUYECKMe CBOMCTBA
(peakumv  rMOpUpPOBaHMSA, TaJIOTEHUPOBaHNA, TUapaTaunn, OKWUCNEHUA U
nosiMmepur3aLmmn), NoayyYeHe N NpUMeHeHMe.

AnkaaueHbl: 6ytaameH-1,3 1 metunbytagueH-1,3: CTpoOeHWE, BaXHelLIne
XMMUYeCKMe CBOINCTBa (peakums nonmmepusaumn). MonyyeHne CUHTETUYECKOTO
Kay4yyKa 1 pesuHbl.

AJIKVHbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FOMOIOTMYECKUNIA psad. ALETUIEH
— MpoCTerWwmniA NpeAcTaBUTENb a/IKMHOB: COCTaB, CTPOEHWe, (U3nyeckre u
XMMUYeCKMe CBOMCTBa (peakunmn ruapupoBaHunst, ranoreHnpoBaHus, ruaparauun,
ropeHuns), noy4eHe N NPUMEHEHME.

ApeHbl. BeH30/1: cocTaB, CTPOeHME, (IM3MYECKME U XMUMUYECKMe CBOWCTBA
(peakumy rasioreHNpPoBaHNA 1 HATPOBAHUA), MOSTyYeHNe N NpumeHeHne. Toryon:
cocmae, cmpoeHrue, qbu3utzec:<ue u xumuyeckue ceoticmaed (peam;uu
2A/I02EHUPOBAHUSL U HUMPOBAHUSL), NOdyUeHue u npumeHeHnue. TOKCUUYHOCTb



apeHoB. [eHeTuyeckad CBA3b MeXAy YrneBofopojamMu, npuUHagnexawmmm K
pas/INYHbLIM Knaccam.

MpupofHble MCTOYHWMKM YrneBoAopPoAoB. [pupOAHbIA a3 1 MomnyTHble
He(pTAHblE rasbl. HedTb M e€ nponcxoxaeHne. Cnocobbl nepepaboTkn HeMTU:
MEPeroHKa, KPeKWHr (TePMUYECKMI, KaTaMTUYECKMA), nuponu3. [IpoayKTbl
nepepaboTKn HeTH, UX NPUMEHEHME B NMPOMbILLIIEHHOCTU 1 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, KOeKL MK
«HetpTb» ©  «YTONMb»,  MOAENMPOBaHME  MOJSIEKYN  YrNeBOAOPOAOB MU
rajIoreHonpPon3BOAHbIX, NPOBeAeHNe NPAKTUYECKON PaboThbl: MOyYeHUe aTU/IeHa
N U3y4YeHMNe ero CBOWCTB.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHMIO XMMWYECKOM peakuum (Maccbl, 00BLEMA,
KO/IMYEeCTBa MCXOAHOIr0 BELLECTBa WM NPOAYKTa peakumu Nno U3BECTHbIM Macce,
06bEMY, KOMMMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xamue opraHudecKkue coeAuHEHMsI

MpepenbHble OQHOATOMHbIE CNUPTLl. MeTaHON W 3TaHON: CTPOEHMUe,
(m3nyeckne ”M XMMUYECKME CBOMCTBa (peakuum C akKTUBHbIMK MeTasllamu,
rasioreHoBOAOPOAAMI, TOPEHME), MpUMeHeHWe. BogopofHble CBA3N  MexXay
MO/IeKy1laMu CNUPTOB. [leACTBME MeTaHOMa U 3TaHO/a Ha OpPraHn3M YesoBeka.

MHOroaToMHble  CNUPTbLl.  ITUIEHIIMKOAb U TAULUEPUH:  CTPOEHME,
(m3nyeckne Un XUMUYECKME CBOICTBA (B3aMMOAENCTBME CO  LLENOYHBIMU
MeTa/ilaMK1, KayeCTBeHHast peakuus Ha MHOroatomHble crnvpTbl). [elcTBue Ha
OpraHu3m yenoseka. NpumeHeHne ranLepnHa 1N STUIEHTIUKONA.

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

Anbpernabl U xemonwv.  POpManbierng, auetanbferng:  CTPOEHMe,
(hM3nyecKne U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakLmK), NoslyvyeHne n NnpuMeHeHwe.

OOHOOCHOBHble npefenbHble  KapboHOBble  KUCMOTbl. MypaBbuHasa U
YKCYCHast KUC/IOTbl: CTPOEHWNE, PU3NYECKME N XMMUYECKMEe CBOWCTBA (CBOMCTBA,
06LUMe Ans Knacca KUCMOT, peakums atepudukaumm), nofyvyeHne 1 npuMeHeHue.
CreapvHoBad M ONenHOBas KUCMOTbl Kak MpPeAcTaBUTENN BbICLLUMX KapbOHOBbIX
KMCNOT. Mblfla Kak CoMN BbICLLIMX KapOOHOBBIX KMUC/OT, X MOIOLLEe [eCTBYE.

CnoxHble 3upbl Kak MNPOU3BOAHbIE KapOOHOBbLIX KUCMOT. [maponus
C/TIOXKHbIX 3(DMpPOB. XKupbl. 'MAPon3 XXnpos. MNprMeHeHre XXNPoB. bronorunyeckas
POb >KUPOB.




Yrneeogpl: coctae, Knaccupukauma — yrnesofos  (MOHO-, Au- MU
nonmcaxapugpl). 'oKo3a — NPOCTENLLNIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUSA
MOMEKY/bl,  (PU3NYECKMe W  XUMUYECKMe CBOWCTBa  (B3aMMOfENCTBME C
rmgpokcmagom megu(ll), okucneHve aMmMmuadHbIM pacTBopom okcupga cepebpa(l),
BOCCTaHOB/IeHMEe, OPOXeHWe T[/H0KO3bl), HaxOXAeHVe B MNpPupoAe, NPUMeEHeHNe,
buonornyeckas posib. PoToCcUHTE3. DPYKTO3a KaK M30Mep T/THOKO3bI.

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

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLEeCTB W WX MpeBpaLLeHuit:
npoBefeHve, HabMoAeHVe M OMucaHne AeMOHCTPALUMOHHBLIX OMbITOB: TOpPeHue
CMMPTOB, KauyeCTBEHHble peakuun OAHOATOMHbLIX CMNUPTOB (OKUC/EHWe 3TaHO/Ma
okcugom meau(ll)), MHOroaToMHbIX CrMPTOB (B3aMMOAENCTBME [NMLEPUHA C
rngpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom meau(ll), B3aMMOAENCTBME Kpaxmania C WOLOM),
MpoBeAeHVEe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCMOTbI.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHMIO XMMWYECKON peakuum (Maccbl, 00BLEMA,
KONMYeCcTBa UCXOLHOIO BeLLecTBa WAM NpPoAyKTa peakuumn rno 13BecTHbIM Macce,
06bEMY, KONMYECTBY OAHOI0 13 UCXOAHbLIX BELLLECTB UM NPOAYKTOB peakuum).

A30TCoAepXKaLlme opraHnyeckmne CoeuHeHNs.

AMUWHOKMCNOTbI KaK aM(POTepHble OpraHNYeckue coeanHeHns. dusmnyeckme
N XMMUYECKMe CBOWCTBA aMWMHOKMCIOT (Ha npumepe rnvuyuHa). bruonormnyeckoe
3HayeHVie aMMHOKMCOT. MNenTuapl.

Benkn Kak NpUpOAHblE BbICOKOMOMEKYNAPHbIE COeAUHEHWs. [lepBUYHas,
BTOPUYHAsA N TPETUYHasA CTPYKTypa 6e/lKOB. XUMWYECKMe CBOWCTBA OE/KOB:
rMAPONN3, fleHaTypaLus, KayeCTBeHHbIe peakuuy Ha 6esku.

JKCnepuMeHTa/IbHble METOAbl M3YYeHUsi BEWeCTB M UX MNPEeBPaLLEHWIA:
HabMoaeHe N onnucaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauus 6enKoB npu
HarpeBaHun, UBETHble peakumn 6e/KoB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHble MOHATUA XUMWUW BbICOKOMONEKYNAPHBIX COeAUHEHWIA: MOHOMED,
MosMmep, CTPYKTYPHOe 3BEHO, CTeneHb NOAMMepPU3aunn, CPeaHAs MOeKynsapHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nonmMmepu3alms 1 NoIMKOHAeHcaUmS.

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

MexnpeAMeTHbIe CBA3N.



Peannsauma MexxnpeameTHbIX CBA3e MPU U3YyYeHUN OPraHNYecKon XvMumn B
10 Knacce OCYLLECTBNAETCA 4Yepe3 WCMONb30BaHME KaK OO6LLMX EeCTeCTBEHHO-
HaYYHbIX MOHATUIA, TaK N MOHATUMN, ABNAOWMUXCA CUCTEMHBLIMU A1 OTAE/bHbIX
NpeaMeToB eCTECTBEHHO-HAYUYHOMO LKA,

OO0LLKMe eCTeCTBEHHO-HAYyUHble MOHATUSA: ABNIEHWE, Hay4YHbIA (DaKT, rMnoTesa,
3aKOH, Teopus, aHan3, CUHTe3, Knaccuukalms, nepuognyHoCcTb, HabngeHve,
N3MepeHne, IKCNepUMeHT, MOAE/TMPOBaHNE.

du3mka: Matepus, 3Heprus, Macca, aTtoM, 3/IEKTPOH, MOJIeKyna,
3HEPreTMyYecKUn YpPOBEHb, BELLECTBO, Teno, 00BEM, arperaTHoe COCTOSHME
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHNS.

Bvonorua: knetka, opraHusMm, 6uocepa, OOMeH BeLLeCTB B OpraHusme,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (OefnKu, YrneBodbl, XXWUpbI,
(hepMeHTbI).

["eorpatumsi: MUHepasbl, FOPHbIE MOPO/bI, NOMe3Hble NCKOMNaeMble, TOMINBO,
pecypcel.

TexHonorna: nuuweBble MNPOAYKTbl, OCHOBbl pPauUMOHA/ILHOIO NUTaHWS,
MOHOLLME CPeACTBa, /IEKAPCTBEHHbIE N KOCMETUYECKMe Npenaparbl, Matepuabl 13
MCKYCCTBEHHBIX N CUHTETUYECKMNX BO/TOKOH.

NMNAHNPYEMBIE PE3YJIbTATblI OCBOEHUNA MNPOIrPAMMBI IO XUMWU
HA BASOBOM YPOBHE CPEAHEIO OBLLEI O OBPASOBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®roCc COO ycraHaBnMBaeT TpeboBaHUSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmmncs nporpaMMm  cpegHero 06ulero 06pa3oBaHUA  (JIMUHOCTHbIM,
MeTanpeaMeTHbIM 1M MpPeAMeTHbIM).  Hay4yHO-MeTOAMYEeCKOM OCHOBOW  Ans
pas3paboTKN MNaHUPyeMbIX Pe3y/ibTaTOB OCBOEHMS MpOrpamMm CpefgHero obuiero
06pa3oBaHNA ABNSETCA CUCTEMHO-LEATEIbHOCTHbIN NOAXOA.

B COOTBETCTBUM C CUCTEMHO-AEATENbHOCTHLIM MOAXOAOM B CTPYKType
NINYHOCTHbIX Pe3yNbTaTOB OCBOEHMSI npeameTa «XUMUsS» Ha YPOBHe CPedHEro
06LLero 06pa3oBaHns BblgeNieHbl CNeaytoLLMe COCTaBNAoLWME:

0CO3HaHVe O06yvatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
FOTOBHOCTM K CAMOPAa3BUTUIO, CAMOCTOSATENIbHOCTM U CaMOOMNPeSeNEHNIO;

Ha/IM4me MoTUBaLMM K 0BYYEHNIO;

LieNieHanpaB/ieHHOe pa3BUTKE BHYTPEHHUX YOEXAEHWUI IMYHOCTU Ha OCHOBE
K/THOUEBBIX LIEHHOCTEN N UCTOPUYECKMX TPaAMLMIA 6a30BOM HayKN XUMUW;



FOTOBHOCTb W CMOCOBGHOCTL 0OY4aroLMXCA PYKOBOACTBOBATLCA B CBOEW
[eATeNbHOCTN LeHHOCTHO-CMbIC/IOBBIMW  YCTAHOBKaMu, MPUCYLLMMUN  LieNIOCTHOWA
CCTEME XUMNYECKOTO O6paSOBaHI/IF|;

Ha/IM4mMe NPaBOCO3HAHUA 3KO/IOrMYECKON KyNbTypbl U CMOCOOHOCTU CTaBUTb
LieIN U CTPOUTD YKMU3HEHHbIE MaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeaMeTa «XUMWUS» [LOCTUratoTCs B
eIMHCTBE Y4yeOHOW W BOCNUTATE/IbHOW [eATe/lbHOCTM B COOTBETCTBUM C
r'YMaHUCTUYECKMMU, COLNOKYNbTYPHLIMU, AYXOBHO-HPaBCTBEHHLIMU LEEHHOCTAMMN
N naeanamyv POCCUICKOro rpaxaaHCKoro o6ulecTsa, MPUHATBIMU B 0OLLECTBe
HOpMaMu 1 MpaBuiaMn  MOBELEHWNA,  CMOCOOCTBYHOLWMMKM  MnpoLeccam
CaMOrno3HaHusa, camopasBUTUA U HPaBCTBEHHOr0 CTaHOB/IEHUSA  JIMYHOCTU
obyyatoLmxcs.

JINYHOCTHBbIE  pe3ynbTaTbl OCBOEHUA MpeaMeTa  «XUMUA»  OTpaxaroT
CPOPMMPOBAHHOCTL OMbITa MO3HaBaTE/IbHOW W MPaKTUYEeCKON [AeATe/IbHOCTH
0byyatoLLMXCca No peannsaumy NPUHATLIX B 0OLLECTBE LLEHHOCTENR, B TOM YuC/ie B
YyacTu:

1) rpamaaHCKOro BOCIIMTAHMS

0CO3HaHUA 06YYatOLLMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB 1 0653aHHOCTENR,
YBaXKEHUSA K 3aKOHY W NPaBONOPALKY;

NnpefcTaBNeHNs O COUMabHbIX HOpMax W npaBuiax MEXINYHOCTHBLIX
OTHOLLEHWIA B KONINEKTUBE;

FOTOBHOCTM K COBMECTHO TBOPYECKOW [eATeNbHOCTM MNpU  CO34aHMK
YUYeOHbIX MPOEKTOB, PeLleHnn Yy4ebHbIX W MO3HaBaTe/bHbIX 3a4ay, BbIMOHEHUN
XNMUYECKMX IKCNEPUMEHTOB;

CMOCOOHOCTN MOHUMATL U MPUHUMATb MOTWUBbLI, HaMepPeHUs, fIOTUKY |
apryMeHTbl ApYyrux npu aHannse pasinyHbIX BUA0B YH4EOHOWN AeaTeNbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LEeHHOCTHOrO OTHOLLEHUA K WCTOPUYECKOMY U HayyHOMY Hacneguvio
0TEYECTBEHHOW XUMUN;

YBaKEHUS1 K MpoLeccy TBOpYecTBa B 06/1aCTM TEOPUM W MPAKTUYECKOro
NPUMEHEHUA XUMUW, OCO3HAHUA TOrO, UTO AOCTUMXKEHUA HayKW ecTb pesynbtat
LJIMTENbHBIX — HaBMOLEHWUA,  KPOMOT/IMBbIX  3KCMEPUMEHTA/IbHBLIX  MOUCKOB,
MOCTOAHHOIO TPYAa YYEHbIX U MPAKTUKOB;

WHTEpeca M MO3HaBaTe/lbHbIX MOTMBOB B MOJyYEHUU W MOCNEeAYHOLEM
aHann3e MHgopmaumMm o0 nepefoBbIX AOCTUXKEHUAX COBPEMEHHON OTEYeCTBEHHOM
Xnmuu,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

HPaBCTBEHHOr 0 CO3HaHWA, 3TUYECKOr0 NOBEAEHMS;



CMOCOBHOCTUN OLIEHMBATL CUTYaLMW, CBA3AHHbIE C XUMUYECKUMU SIBNIEHUSAMMU,
N MPUHMMATL OCO3HaHHbIE PeLLeHNs, OPUEHTUPYACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI U LLEHHOCTW;

FOTOBHOCTM OLeHMBaTb CBOE MOBeAEHME W MOCTYMNKU CBOMX TOBapuLlen ¢
MO3NUMIA HPaBCTBEHHBLIX W MPABOBbIX HOPM W OCO3HaHMe MNOCNeACTBUIA 3TUX
MOCTYMKOB;

4) popMupoBaHuA KYJIbTYPHbI 310POBbS:

MOHMMaHMS LIEHHOCTE 3[0pOBOr0 W  6e3omacHOro o6pasza  XKWM3HW,
Heob6X0AMMOCTN OTBETCTBEHHOI0 OTHOLLEHUS K COBCTBEHHOMY (hU3MYEeCKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobMofeHNa npasun 6e30MacHOro obpalleHnst ¢ BellecTBamy B ObITy,
MOBCeAHEBHOW XW3HW 1 B TPYL0BOIN LeATe/IbHOCTH;

MOHMMaHWA LEHHOCTM MpaBUN  WMHAMBUAYa/IbHOMO W KOJIIEKTUBHOIO
6e30MacHOro noBefeHNs B CUTYaLMAaX, YrpoXatoLmx 340P0BbIO M XKN3HW NtOLENR;

OCO3HaHWA NOCNEACTBUIA U HEMPUATUA BPefHbIX MpUBbIYEK (YnoTpebreHns
aJIKOrons, HapKOTUKOB, KYPeHNS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHMKATMBHOW  KOMMETEHTHOCTM B Y4YeBHO-MCCNefoBaTe/IbCKOM
[eATeNIbHOCTN,  OOLEeCTBEHHO MOME3HOM, TBOPYECKOM W Apyrux Bupgax
AeATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pPelleHWM NpakTUYecKnx 3agad
coumaibHOM HanpaBneHHOCTH (B pamKaxX CBOEro Kacca, LUKO/bI);

MHTepeca K NpakTUYecKOMy 13y4YeHUHo Npoteccuii pasiniyHoro poga, B TOM
ymcsie Ha OCHOBE MPUMEHEHUS NPEAMETHBIX 3HaHWI M0 XUMUU;

YBaXKEHUS K TPyAY, NO4AM Tpyaa 1 pesynbTataM TPYL0BOIN AeATeIbHOCTH;

FrOTOBHOCTM K OCO3HaHHOMY BbI6OpY WHAMBMAYATIbHON  TPaeKTopum
obpaszoBaHus, 6yayulein npodeccun 1M peanmnsaumm COBCTBEHHBIX XXM3HEHHbIX
M1aHOB C YYETOM /INYHOCTHbLIX MHTEPECOB, CMOCOBHOCTEN K XMMUMK, UHTEPECOB U
NnoTpebHOCTEN 06LLECTBA;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

3KOJIOTUYECKM LIeNecoobpasHoOro OTHOLLEHWA K MPUpoAe, Kak WUCTOYHMKY
CYLLLeCTBOBaHNSA XM3HW Ha 3eM/e;

MOHWMaHUSA TN106a1bHOr0 XapakTepa 3KOJIOTMYeCKUX Npobsem, BAUAHUS
39KOHOMWYECKMX NPOLLECCOB Ha COCTOSIHME NPUPOAHOIA 1 coLunanbHOM cpeapl;

OCO3HaHWA HeoOXOAUMOCTN  WUCMOMb30BAHUS  AOCTVDKEHWIA  XUMUW  [ANS
peLleHns BOMPOCOB pauMoHa/IbHOr0 NPUPOA0N0/b30BaHNS;

aKTVBHOIO  HenpuATMS  [eMCTBWIA, MPUHOCALLUMX Bpef OKpyXKatoLlel
MPUPOAHOIA cpeae, YMEHUS NPOrHo3MpoBaTb HeGNaronpusaTHbIE 3KONOrMYecKue
nocneAcTens NpeanpUHNMaeMbIX AeACTBA U NPeaoTBpaLaThb Ux;



HaM4mMs Pas3BUTOrO 3KOMIOMMYECKOr0 MbILLIEHWS, 3KOIOTMYECKON KybTypbl,
onbITa [eAaTeNbHOCTH 3KOJIOTMYECKOM Harpas/IeHHOCTH, YMEHMS
PYKOBOZCTBOBATLCA UMW B MO3HABaTe/lbHOM, KOMMYHUKATUBHON M COLMaIbHON
MPaKTMKe, CMOCOOHOCTM W YMeHUA aKTUBHO MNPOTMBOCTOATL  WAEON0IMM
Xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

ChopMMPOBAHHOCTM MUPOBO33PEHNSA, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAYKM 1 0OLLLECTBEHHOW NPaKTUKW;

MOHMMaHWSA CNeUUdUKA XUMUN KaK Hayku, OCO3HaHWA eé ponv B
(hopMMpPOBaHNM  PaLMOHASIBHOTO Hay4HOr0 MbIW/IEHNS, CO3[4aHWUM  LeNOCTHOro
NpefcTaB/ieHnss 00 OKpPY>XKatoLem Mupe Kak O eAuHCTBE MPUPOAb! U YenoBeka, B
MO3HAHUM MPUPOLHLIX 3aKOHOMEPHOCTEM M pelleHnn Mpob/ieM CoXpaHeHus
MPYPOAHOIo PaBHOBECKS;

y6eXXaEHHOCTM B 0COOGOM  3HAYMMOCTM  XUMWUM AN COBPEMEHHOM
uMBMAM3aLMN: B €€ TYMaHWCTUYECKON HanpaB/leHHOCTU WM BaXHOW po/n B
CO3[aHnn1 HOBOW 6a3bl MaTepuasibHOW Ky/NbTypbl, PeLLUeHNN rnobasibHbIX NPo6/em
YCTONYMBOrO PasBUTMS YesloBeYeCTBa — CblPbEBOM, IHEPreTUYECKOW, MULLIEBOIN U
3KO/NOrMYecKoin 6e30nacHOCTM, B PasBUTUM MeLULMHbI, 0becnevyeHnn YCnoBuUiA
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HU KaXX4Oro 4sieHa
06LLecTBa;

eCTECTBEHHO-Hay4YHON TPaMOTHOCTK: MOHWMaHUS  CYLLHOCTM MeTO/OB
MO3HaHMS, MUCMOMb3YeMbIX B €CTECTBEHHbLIX HaykaX, CMOCOOHOCTU MCMO/b30BaTb
MosiydaeMble 3HaHWS 418 aHaM3a U 0OBACHEHNSA SBNIEHWNIA OKPYXKatoLwero mmpa u
MPOMCXOAALLMX B HEM U3MEHEHWIA, YMeHUS fenaTb 060CHOBaHHbIE 3aK/HYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWMUXCA [AaHHbIX C Leblo  MonyYeHus
[AOCTOBEPHbIX BbIBOLOB;

CMOCOGHOCTM CaMOCTOSATENIbHO MCMO/b30BaTb XUMUYECKME 3HaHWS  [ANs
peLeHns Npo6eM B peasibHbIX XXU3HEHHbIX CUTYaUNsX;

NHTepeca K NO3HaHWUIO 1 UCCeA0BaTe/IbCKON AesATeNIbHOCTH;

FrOTOBHOCTM M CMOCOOGHOCTM K  HerpepbiBHOMY  006pa3oBaHuO U
camoo6pa3oBaHUIO, K aKTUBHOMY MO/IYYEHUIO HOBbIX 3HAHWM MO XUMUK B
COOTBETCTBUU C XXMU3HEHHBLIMU NOTPEOHOCTAMY;

NHTEpeca K 0COBEHHOCTAM Tpyda B pasMyHbIX cdepax npoteccnoHanbHoM
AeaTeNbHOCTN.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTanpeameTHble Pe3yNbTaTbl OCBOEHMSI y4eGHOro mpeameTa «XUMUs» Ha
YPOBHE Cpe/JHEro 06LLEero 06pasoBaHNs BKIOUAKOT!

3HauMMble  ANd (POPMUPOBAHMS  MUPOBO33PEHMS  0OYYarOLLMXCS
MEXAUCLMMINHAPHBIE (MEXNPEAMETHbIE) 06LLEHaYUHble MOHATUSA, OTpaXaroLime



LeNOCTHOCTb HayyHOW KapTWHbI MMpa W CneuuduKy MeTOA0B MO3HAHWS,
NCMNONb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepwsi, BELLECTBO, 3HEPrUsl, SBNEHNE,
MpoLecc, cMcTeMa, HayuHbIl hakT, NPUHLMM, TNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCNef0BaHWe, HabNOAeHNE, U3MEepPeHUE, SIKCNEPUMEHT 1 pyrue);
YHUBepcanbHble y4ebHble AelicTBUS (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,

PErynsiTUBHbIE), obecneynBatoLLme (hopMumpoBaHue (hYHKLMOHa/TbHOW
rPamMoOTHOCTM U COLMaIbHON KOMMNETEHL MM 00YyYatoLLMXCS;
CNOCOOHOCTb obyuyaromxcs NCMO/b30BaTh OCBOEHHbIe

MeXANCLMNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHWUA U YHUBEPCa/lbHble YYebHbIe
AeNCTBUA B NO3HABATE/IbHOW M COLMaNbHOM NPaKTUKE.

MeTanpeMeTHble pe3y/bTaTbl OTPaXatOT OBMAfeHNe YHUBEPCAbHbIMY
YUYEOHbIMW  MO3HABaTe/lbHbIMWA,  KOMMYHWKATUBHbIMW U PEryNSTUBHbLIMU
NENCTBUSAMMN.

OB.]IaJIeHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHblMI/I MMO3HABAaTCJIbHBIMHU
AeHCTBUSIMM:

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOATENIbHO  (hOpPMY/NMpoBaTb M akTyanmsmpoBaTb  MNpobnemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

onpefenaTb LUEenu AeaTeNnbHOCTW, 3aaBas MapaMeTpbl U KPUTEPUM UX
AOCTUXKEHUS, COOTHOCUTb Pe3ynbTaThl JeSTelbHOCTU C MOCTaBNEHHbLIMU LENSMM;

1CMONMb30BaTb NPV OCBOEHWUW 3HAHWUIA MPUEMbI NOTNYECKOTO MbILIIEHUS —
BblAeNATb XapaKTepHble MPU3HAKKM MOHATWIA M yCTaHaBNMBaTb MX B3aMMOCBSI3b,
1CMOMb30BaTb COOTBETCTBYHOLLME MOHATUSA AN51 06BACHEHUS OTAENbHbIX (HaKTOB U
SIBNEHWA;

BbIOMpaTb OCHOBaHUSI WM KPUTEpUM ANA  KnacCUUKaLMM  BELLECTB U
XUMUYECKNX PeaKkLUii;

yCTaHaBMBaTb MNPUUYUHHO-CNEACTBEHHbIE CBSI3M  MEXAY  M3y4aeMbIMK
ABNEHNAMU;

CTPOWUTb /IOFMYECKMe paccyXaeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanorun), BbISIBNATb 3aKOHOMEPHOCTW W MPOTMBOPEUMST B paccMaTpuBaeMbiX
SBNEHNAX, POPMYNMPOBaTh BbIBOAbI U 3aK/THOUEHNS;

MPUMEHATb B NPOLIECCE MO3HAHWUS, UCMO/b3YEMble B XMMUN CUMBO/IMYECKIME
(3HaKoBble) MoaeNn, NPeobpas3oBbIBaTb MOAE/bHbIE NPEACTABEHNS — XUMUYECKUI
3HaK (CMMBOM) 3NEMEHTa, XMUMWUYecKas (opMyna, YpaBHEHME XMMUYECKON
peakuMM — MNpu peleHMn y4ebHbIX MO3HaBaTe/IbHbIX W MPaKTUYECKMX 3adau,
MPUMEHATb Ha3BaHHble MO/E/IbHbIE NPEACTaBNEHNS AN BbISBNEHNS XapaKTepHbIX
MPU3HAKOB M3Yy4aeMblIX BELLECTB Y XUMUYECKNX PeaKLWiA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BflafieTb OCHOBaMM METOLOB HAy4YHOro MO3HaHWA BELLECTB M XUMMYECKMX
peakuuii;

(hopMynnpoBaThb Lienn 1 3afa4mn UccnefoBaHns, UCMoIb30BaTh NMOCTaB/IEHHbIE
M CaMOCTOATE/IbHO C(OPMY/IMPOBaHHbIE BOMPOCbI B KayeCTBe WHCTPYMeHTa
MO3HaHMS M OCHOBbI 415 (hOPMUPOBAHWA TUNOTE3bl MO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBAEMbIX CY)XKAEHWI;

BfafeTb HaBblkaMW CaMOCTOATE/IbHOMO MJIAHUPOBAHUA W MPOBeLeHNA
YUYEHUYECKNX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMeHUA HabNto4aTh 3a XO40M
npouecca, CamoCTOATE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, (POopPMy/IMpoBaTb
06006LeHMSA 1 BbIBOAbI OTHOCUTE/IBHO JOCTOBEPHOCTU Pe3y/bTaTOB UCC/ef0BaHNS,
COCTaB/1IiTb 060CHOBaHHbIV OTYET O NPOAeNaHHOMN paboTe;

npuobpetatb OMbIT YYEHWYECKOM WCCNeAoBaTeNbCKON U NPOEKTHOWN
[eATeNIbHOCT, MNPOSABAATL CMOCOOGHOCTb M FOTOBHOCTb K CamMOCTOATE/IbHOMY
MOMCKY METOAOB peLUeHNs MNPaKTUYeCKMX 3afady, MPUMEHEHUIO Pa3/INUHbIX
MeTO/0B MO3HaHuA.

3) pabora ¢ uHpopmMaumei:

OPUEHTMPOBATLCA B Pa3/IMYHbIX WMCTOYHUKAX MHGopMaumy  (HayyHo-
nonynspHas fmTepatypa XUMWUYECKOro COofepXKaHusi, CrpaBO4YHble M0CO6Us,
pecypcbl VIHTepHeTa), aHa/IM3npoBaTb UHOPMaLMIO pasinyHbIX BMAOB U (POPM
npeacTaB/ieHUs, KPUTUYECKM OLleHMBAaTb eé [AOCTOBEPHOCTb 7
HENpPOTUBOPEYMBOCTD;

(hopMynIMpoBaTb 3anpocbl U NPUMEHATL Pas3/IMyHble METOAbI MpU MOUCKe Y
oTbope MHGopMauunM, Heob6XOoAMMOW ANA  BbIMOMHEHMS  Y4YeOHbIX  3adad
onpeaenéHHoro T1na;

npuobpeTatb OMbIT WUCMO/b30BAHUSA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOMMIA U Pa3/INYHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  OMNTUMa/IbHYO  (hopMy  MpeAcTaB/eHNs
NH(opMaLnn (CXembl, rpadunkm, avarpaMmMbl, TabMMLbl, PUCYHKU U OPYTUe);

MCMoMb30BaTb Hay4yHbIA S3bIK B KayeCTBe CpeAcTBa npu pabote C
XUMUYECKO MHopMaUmen: MPUMEHSATb  MeXnpeameTHble  (usnyeckmne w
mMaTeMaTUYecKmne) 3Haku U CUMBOIbI, (hOpMYy/bl, ab6peBMaTypbl, HOMEHKIATYPY;

MCNonb3oBaTb W MNpPeobpasoBbiBaTb  3HAaKOBO-CMMBO/IMYECKME  CpeAcTBa
HarnsgHoOCTW.

OBJ'la}]eHl/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA ﬂeﬁCTBHﬂMH:

3afjaBaTb BOMPOCHI MO CYLLECTBY 06CYXXJaemMoli TeMbl B X0fe Auanora u/nmm
ANCKYCCUK,  BbICKasblBaTb  MAew,  (hOpMynMpoBaTb  CBOW  MPeanoXeHus
OTHOCUTE/IbHO BbIMOSIHEHWS NPELI0XEHHON 3afauun;

BbICTYNaTb C MNpe3eHTauMeil pe3ynbTaToB MO3HaBaTe/IbHOM AeAaTelbHOCTH,
MO/yYEHHbIX CAMOCTOATENNbHO U/ COBMECTHO CO CBEPCTHUKAMW MPU BbINOHEHWN



XMMUYECKOro 3KCreprMeHTa, NMpPakTUYecKon paboTbl N0 UCCNEL0BaHWUIO CBOWCTB
N3yyaemMblX BELLECTB, peann3aumm yyebHOro npoekta n opmynMpoBaTth BbIBOAbI
Mo pesy/nbTaTtam MNPOBeAEHHbLIX UCCMef0BaHWA MyTEM COriacoBaHUs No3vUMA B
XoAe 06cyXaeHnsa u 0bMeHa MHEHUAMMN.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MMaHMpPOoBaTb W OCYLLECTB/ATbL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpefenss eé uennm v 3afadn, KOHTPO/AMpoBaTb U MO Mepe
HEOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii  anropuTm  AeACTBUIA  NpK
BbIMO/IHEHMM YYeOHbIX W WCCNefoBaTe/NIbCKUX 3afday, Bblbupatb Hambonee
3heKTUBHbIA CNOCO6 WMX pelleHns ¢ YYETOM MOMYYEHUSI HOBbIX 3HAHUIA O
BeLLeCTBaxX N XMMUYECKNX peakLmsiX;

OCYLLECTB/IATb CAMOKOHTPO/1b CBOEIN AeATe/IbHOCTM Ha OCHOBe caMoaHan3a
1 CAMOOLLEHKN.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

MpeaMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHu4yeckas Xumus»
OTpaXaroT:

ChOpMMPOBAHHOCTb  MPEACTaBNEHUA O  XUMWUYECKOW  COCTaB/AOLLEN
eCTECTBEHHO-HAay4YHON KapTUHbI MWpa, POAN XUMWUW B TMO3HAHWUM SIBNEHUN
npupogbl, B (POPMMPOBAHUN  MbILWMEHUA WU KYNbTYpbl  JIMYHOCTU, €€
(hYHKLMOHA/IbHON rpaMOTHOCTW, HEOOXOAMMOW ANS PeLleHns NpakTUYecKnx 3ataq
N 3KOMOrmyeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[40POBbIO U NMPUPOAHOM
cpese;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTopas  BKJ/IKOYaeT:
OCHOBOMo/aralowme MoHATUS  (XMMUYECKMIA  3M1IEMEHT, aToM, 3/1eKTPOHHas
060/104Ka aToMa, MOJIeKya, BaSIEHTHOCTb, 3/1eKTPOOTPULLATENIbHOCTb, XUMUYECKas
CBS3b, CTPYKTYpHas opmyna (pa3BépHyTast U COKpalwéHHas), MO/b, MOJSPHas
macca, MOJISIPHbIA 00bEM, YrnepodHbIA CKeneT, (YHKUMOHabHas rpynna,
pagukas, n3omepusi, N30Mepbl, FOMOIOTMYECKUIA Psf, TOMOMOrW, YrneBogopoabl,
KICNOPOL Y a3oTcofepXaliye COefMHeHUsi, MOHOMep, MOMMMeEp, CTPYKTYPHOE
3BEHO, BbICOKOMOJEKY/IAPHbIE COEANHEHWS); TEOPUUN N 3aKOHbI (TEOPUA CTPOEHUSA
opraHuyeckux BewlectB A. M. ByTniepoBa, 3aKOH COXpaHeHWUs MacCbl BELLECTB);
3aKOHOMEPHOCTW, CUMBO/IMYECKUIA $3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHUS,
nexkalie B OCHOBE MOHUMaHUA MPUUYUHHOCTM U CUCTEMHOCTM XUMWYECKNX
SBNEHWI, (HaKTOMOrMYecKMe CBEAEHMS O CBOWCTBaX, COCTaBe, MONYYEHUN U
6e30MacHOM UCMO/b30BaHUN BaXKHEMLLMX OpraHUYeckuX BELLECTB B ObITy U
MPaKTUYECKOWN AeATeNbHOCTU YeNl0BeKa;



ChOPMMPOBAHHOCTb YMEHUIA BbISBNATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/b30BATb COOTBETCTBYHOLUME MOHATUSA MPU
OMMcaHuMM COCTaBa, CTPOEHNS 1 NPeBpaLLeHNIA OpraHNYeCKNX CoeAMHEHNI;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMWYECKYH) CUMBOINKY A5
COCTaB/IeHUSI MOJIEKY/IIPHBbIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKpALLEHHO)
(hopMyn  OpraHMYecKMX BELWECTB U YpPaBHEHWA  XMMUYECKUX  pPeakuuid,
N3roTaB/MBaTb MOAENN MOJMEKY/T OpraHUYeCKUX BELLEeCTB A/1 WUNNKCTpauun mx
XMMUYECKOro 1 MPOCTPaHCTBEHHOI0 CTPOEHNS;

CPOPMMPOBAHHOCTb YMEHWI YCTaHaB/MBaTb MPUHALAIEXXHOCTb U3YYEHHbIX
OpraHNYeckMx BeLeCTB MO WX COCTaBy W CTPOEHWO K OnpeaenéHHomy
Knaccy/rpynne coefuHeHWUA (YrneBOAOPOAb!, KWCMOPOL W asoTcofepykalme
COeAMHEHUNS, BbICOKOMOMNEKYNAPHbIE COeAMHEHWNS), [faBaTb WM Ha3BaHUSA MO
cuctemaTnyeckon HomeHknatype (IUPAC), a Takke NpuBOAUTbL TpUBMA/bHbIE
Ha3BaHWsA OTAE/IbHbIX OPraHN4YeckuUx BeLecTB (3TWIeH, MPOMWUEeH, aueTusIeH,
3TUNEHTINKONb, TANLEPUH, (eHoN, opmanbaernd, auetanbaerng, mypasbuHas
KNCOTa, YKCYCHas K1CNOTa, 0/1enMHOBas K1C0Ta, CTeapuHOBas KUCOTa, M1H0KO033,
(hpyKTO3a, Kpaxmas, Lenntonosa, ruymnH);

CPOPMMPOBAHHOCTL YMEHUA OMpeaensTb BUAbI XMMWYECKON CBS3W B
OpraHNYecKmx CoeMHeHNAX (OAMHAPHbIE N KPaTHbIE);

COPMMPOBAHHOCTb YMEHMS TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Bellects A. M. byTtneposa An1si 06bACHEHNS 3aBUCUMOCTU CBOWCTB
BELLLeCTB OT MX COCTaBa MU CTPOEHUS; 3aKOH COXPaHEHWNS MacChl BELLIECTB;

CPOPMMPOBAHHOCTb  YMEHWUIA  XapaKTepu3oBaTb  COCTaB,  CTPOeHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENE PasINYHbLIX
KNacCcoB OpraHN4YeckmMx BellecTB (MeTaH, 3TaH, 3TWIEH, NPOMW/EH, aueTU/IeH,
oytagueH-1,3, metunbytagmeH-1,3, 6eH30/1, METaHOM, 3TaHOM, 3TWU/EHT/INKO/b,
rNALEpVH, (DEHO/, aueTanbierng, MypaBbuMHas M YKCYCHas KWUC/OTbI, T/1H0K033,
KpaxmaJ, Lesintoso3a, aMMHOYKCYCHasa KUCoTa), UAMKOCTPUPOBaTbh MrEHETUYECKYIHO
CBSI3b MEXAY HWMU YPaBHEHUAMWU COOTBETCTBYHOLUMX XUMUYECKUX peakuuin C
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYIT;

ChopMMPOBAHHOCTb YMEHWUA XapaKTepr30BaTb MCTOUHWUKN YINeBOAOPOAHOIO
Cbipbsi  (He(Tb, MPUPOAHbLIA ra3, Yronib), CAocobbl WX nNepepaboTKn U
MpaKTUYecKoe NpPYMeHeHVe NPOLYKTOB MepepaboTKu;

COpMUPOBAHHOCTb YMEHWUIA MPOBOAWUTL BbIYMC/IEHUS MO  XUMUYECKUM
ypaBHeHNAM (Maccbl, 06bEMa, KO/IMYeCTBa MCXOAHOM0 BeLlecTBa WAM MNPoAyKTa
peakuunm no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOr0 M3 WUCXOLHbIX
BELLECTB UM MPOAYKTOB peakLun);

COpMUPOBAHHOCTb YMEHWIA BMafAeTb CUCTEMOW 3HAHWA 06 OCHOBHbIX
MeTofax HayYHOro Mo3HaHWs, UCMOMb3YEMbIX B XUMUMK MPU U3YHEHUWN BELLECTB U



XUMUYECKUX ABMEHNIA (HabNoaeHNe, N3MEPEHME, SKCMEPUMEHT, MOAENMPOBaHNE),
NCMO/Mb30BaTb CUCTEMHbIE XMMMWYECKME 3HAHWA AN19 MPUHATUA pPeLleHuid B
KOHKPETHBbIX >KWU3HEHHbIX CUTYyaUuWsX, CBfi3aHHbIX C BellecTBAMM UM UX
NMPUMEHEHNEM;

chopMMPOBaHHOCTb YMEHWIA CO6MOAAaTh NpaBua Nnosib30BaHNA XMMUYECKO
nocyaonm M nabopaTtopHbiM 000pyfOBaHMEM, a TakXe npasuia obpalleHus C
BellecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMNOSHEHNIO /1a60PaTOPHbIX
XUMNYECKMX OTbITOB;

COPMUPOBAHHOCTb YMEHWIA MIaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
aKCMnepmmeHT (NpeBpaLLeHns OpraHNYeCcKnX BELLECTB NPU HarpesaHUK, Noy4veHme
3TWNeHa W W3Y4YeHWe €ero CBOWCTB, KayeCTBEHHble peakuMnm OpraHnYecKmx
BeLLecTB, AeHaTypauus OenkoB NPV HarpeBaHMW, LBETHble peakuuu OGenkoB) B
COOTBETCTBUM C MNpaBuiaMuM TeXHUKM 6Ge3onacHOCTM npu  obpalleHun ¢
BelllecTBamMyM W f1labopaTopHbIM  060pYyA0OBaHMEM, MPeACTaBNsATb Pe3y/bTarhbl
XMMUYECKOro 3KCrnepumMeHTa B (DOpMe 3arucu ypaBHEHMI COOTBETCTBYHOLLMX
peakuuin 1 hopMynnMpoBaTh BbiBOAbI HA OCHOBE 3TUX Pe3y/bTaTtos;

COPMMPOBAHHOCTb  YMEHMI KPUTUYECKM aHa/IM3MPOBaTb XUMWUYECKYHO
NHOPMALMIO, MOMYYaeMYKd) W3 pasHbIX WCTOYHMKOB (CpeacTBa MacCOBOWM
NHopMmauun, VIHTEpPHeT 1 Apyrux);

C(hOPMMPOBAHHOCTb  YMEHWU  cobnodaTb  MNpaBuna  3KOIOMMYECKM
LienecoobpasHoOro nosefeHNss B ObITY W TPYAOBOW [AeATENIbHOCTM B LENsX
COXpaHeHNs CBOEro 3[0pOBbSi M OKPYXKaroLleil NpUpPoaHON Ccpefdbl, 0CO3HaBaTb
OMacHOCTb BO3AENCTBMS Ha >KMBble OpPraHM3Mbl OMpeAenéHHbIX OpraHUYecKnx
BELLLeCTB, MOHMMas cMbic/ nokaszaTensd MAK, NoscHATL Ha npumMepax Cnocoobbl
YMeHbLUEHUA W NPeAoTBPalleHns WX BPeAHOro BO3M4ENCTBUA Ha OpraHv3m
Yesl0BEeKa;

ANa 06yyarowmxcs ¢ orpaHUYeHHbIMU BO3MOXHOCTSAIMU 3[0POBbS: YMEHUe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLECTB W
XUMUYECKUX ABMEHUIA;

ANA cnenbiX W cnaboBuadwmx 00y4arolmxcs: YMeHWe WUCMonb30BaThb
penbeHO-TOUEUHYHO CUCTEMY 0603HaYeHui J1. bpainsg ana 3anmucu XMMUYECKMX

hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
MpeameT opraHMyeckor Xumnn. Teopus
1.1 CTPOEHUS OPraHNYecKmX CoeMHeHNn A. 3
M. byTtneposa
WToro no pasgeny 3
Pa3nen 2. Yraesonopoabt
2.1 MpepenbHble yrnesoAopoabl — aikaHbl 2
29 HenpegenbHble YrneBoAopOobl: a/lKeHbI, 6 1
a/IKavieHbl, aNKNHbI
2.3 ApomMaTnyecKue yrnesoopoabl 2
24 MpypoaHbIe UCTOYHWKIM YTNEBOAOPOLOB U 3 1
nX rnepepaboTka
WToro no pasgeny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 CnnpTbl. deHoN 3
3.9 Anbfernasl. KapboHOBbIE KMCNOTbI. 7 1
CnoxHble agmpbl
3.3 Yrnesofsl 3 1




Toro no pasgeny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMVHBbI. AMUHOKMCNOTbI. Benku 3
WToro no pasgeny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 lMnactmaccbl. Kayuyykn. BonokHa 2
Toro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Koau4yecTBO yacoB 3.J'IeRTp0HHLIe
[
Jrj;n Tema ypoka Bcero Kontpoapueie  Ipakruueckue fl[:;:EHI/Iﬂ :)Igg)a[;zfa:;eeﬂbﬂme
padoThI padoThI pecypes:
1 MpeaMeT opraHNYecKor Xummn, eé 1
BO3HWKHOBEHWE, pa3BUTHE N 3HAYeHKe
Teopus CTPOEHNA OpPraHNYecKnx
2 coegnHeHuin A. M. byTneposa, eé 1
OCHOBHbI€e MOJIOXKEHNA
MpeacTaBneHne o0 Knaccugukaumm
3 OpraHnyecKux BeLlects. HomeHkNaTypa 1
(cucTemartunyeckas) v TpUBUA/IbHbIE
Ha3BaHWA OpraHNYeCcKmX BeLLecTB
4 AJIKaHbI: COCTaB U CTPOEHMeE, 1
rOMONOrNYECKNIA pAag,
5 MeTaH v 3TaH — npocTeline 1
npeacTaBUTeN alkaHoB
6 AJKeHbI: COCTaB M CTPOEHUE, CBOICTBA 1
; STWNeH 1 NponuieH — NpocTene 1
npeacTaBUTeN alkeHoB
8 MpakTnyeckas padota Ne 1. «lMony4veHune 1 1
3TWUNIeHa U N3yYeHre ero CBONCTB»
9 AnkagueHsbl. bytagneH-1,3 n 1

meTunbytaameH-1,3. NonyyeHne




CMHTETUYECKOIO KayyyKa 1 pe3vHbl

AJKNHBI: cOCTaB M 0COBGEHHOCTH CTpOEHNH,

10 rOMONOrMYecKnin psag. ALeTuneH —
NpoCTenLINiA NpeacTaBuUTe b aIKUHOB

1 BbluncneHns No ypaBHEHMO XUMUYECKOIA
peakuun

12 ApeHbl: 6eH30/1 1 TONYO0/. TOKCUYHOCTb
apeHoB

13 "eHeTnYecKasa CBA3b YrneBoL0poL0B,
NMPUHaAIeXaLLMX K pas3/iMyHbIM Knaccam
MpupoaHbIe NCTOYHMKM YTIEBOLOPOLOB:

14 NPUPOAHBIA ra3 1 MoMyTHbIE He(ITAHbIE
rasbl, He()Tb 1 MPOAYKTbI €é nepepaboTKn
MpypoAHbIE NCTOYHWKIM YTN1EBOAOPOLOB:

15 NPUPOAHBIA ra3 1 NonyTHbIE He(PTAHbIE
rasbl, He()Tb N MPOAYKTbI €é nepepaboTKn

16 KoHTposnbHas paboTta no pasgeny
«Y'TNeBoaopoabi»

17 MpesenbHble 04HOATOMHbIE CNINPTI:
MeTaHoN 1 3TaHoN. BogopoaHas cBA3b

18 MHOroaTtomHble CNUPTLI: 3TUNEHTIMKOSb U
rALepvH

19 deHoN: CTPoeHMe thﬂEKyﬂbl, (hnsmnyeckne
N XMMUYECKUNEe CBONCTBA, MPUMEHEHMe

20 Anbfernipl: oopmanbaerns u
auetanbferus. ALEeToH

21 OLHOOCHOBHbIE Mpefe/bHble KapboHOBbIE

KNUCNOTbI: MypPaBbHaA N YKCYCHasA




MpakTnyeckas pabota Ne 2. «CBoOMCTBa

22 pacTBOpa YKCYCHOW KUCNOTbI»
CreapuHoBas 1 0/1eMHOBasA KNCMOTbI, KaK

23 NnpeLCTaBUTENN BbICLLIMX KapOOHOBbIX
Kucnot

24 Mblina Kak conu BbICLLII/I\)J( KapOOHOBbIX
KUCOT, NX MOtoLLee AelCcTBue
CnoxHble 3(hmpbl Kak Npov3BOAHbIE

25 Kap60OHOBbIX KACNOT. MMAPOnn3 CNOXHbIX
agumpoB

26 YKupbl: rnaponus, npyMeHeHue,
bronorunyeckas posb X1pos
YneBofpl: COCTaB, Knaccupukaums.

27 BaxkHelLLme npeacTaBUTENN: FNHOKO3a,
(hpyKTO3a, caxaposa

28 Kpaxman v uennonosa Kak npupogHble
nonvmMepsbl
KoHTposnbHas paboTta no pasgeny

29 «Kuncnopopcogepxallve opraHn4eckume
COeANHEHUA»

30 AMWHbI: METUTAMUH U aHWUNH
AMUHOKMNCNOTbI KaK aM(poTepHbIe

31 opraHnyecKue coeguHeHns, nx
omonorunyeckoe 3HaveHve. Mentuabl

39 Benkun kak npupoaHble
BbICOKOMO/IEKY/IIPHbIE COeUHEHNS

33 OCHOBHbIE NOHATUA XUMU

BbICOKOMOJTIEKYNAPHbIX COE,D,VIHGHVIVI




OcCHOBHble MeTOoAbl CUHTE3a

34 BbICOKOMO/EKYNAPHbLIX COEAVHEHWIA. 1
lMnacTMacchl, KaydyKu, BONOKHa
OBLWEE KOJTMYECTBO YACOB INO 34

NMPOIrPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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