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MOACHUTEJIbHAA 3ATINCKA

Mporpamma no XMMmMn Ha YpoBHe CpeaHero obuiero obpasoBaHus paspaboTaHa Ha OCHOBE
depaepanbHOro 3akoHa o1 29.12.2012 Ne 273-$3 «O6 06pa3oBaHMmM B Poccuiickoin defepaumm»,
TpeboBaHWn K pesy/nbTaTaM OCBOEHUs (hefepanbHOM 06pa3oBaTe/lbHOW MPOrpamMmMbl CPeaHero
obuiero o6bpasosaHusa (POl COO), npefcTaBneHHbIX B PefepaibHOM rocyAapCTBEHHOM
obpasoBaresibHOM cTaHgapTe COO, ¢ yyétom KoHuenuuu npenogaBaHus yy4ebHOro npeamMera
«Xummnsi» B 06pasoBaTefibHbIX OpraHusaumsx Poccuiickon  ®efepaunu, peansyroLmx
OCHOBHble 06pa3oBaTe/lbHble MPOrpammMbl, M OCHOBHbIX MOMOXEHWUA «CTpaTerMm pasBuTus
BocnuTaHusi B Poccuiickoin depepaunm Ha nepuog po 2025 roga»  (PacnopsbkeHue
MpasutenscTea P@ ot 29.05. 2015 Ne 996 - p.).

OCHOBY nNOAXoAoB K paspaboTke MporpaMMmbl MO XUMWUW, K OMNpefeneHuto obLuen
cTpatermm oby4yeHus, BOCMUTAHWSA M PasBUTUA 00y4aroLMXCA CpefcTBaMm yyebHOro npeamMera
«Xumma» gna 10-11 knaccoB Ha 6a30BOM YPOBHE COCTaBWUAM KOHLENTYaslbHble MOSI0XKEHWS
®roC COO o0 B3aMMOOOGYCNOBMNEHHOCTM LENed, CcofepXKaHusi, pPe3ynbTaToB 0O0y4YeHUs ©
Tpe60oBaHWI K YPOBHIO MOArOTOBKW BbIMYCKHUKOB.

XvMunyeckoe  0b6pa3oBaHue, MNOyyYaemMoe  BbINyCKHMKaMK  06LLe06pa30oBaTe/ibHOA
opraHuzauuy, SBNSETCA  HEOTHbEMJIEMOM 4acTbld UX  06pa3oBaHHOCTW. OHO  CAYXWT
3aBepLUaroLLMM 3TanoM peanmnsaumMnm Ha COOTBETCTBYHOLLEM eMy 6a30BOM YPOBHE K/IHOUEBbIX
LLEHHOCTER, MPUCYLUMX LEeIOCTHOW CUCTEME XMUMUYECKOro 06pa3oBaHus. 3TU  LEEHHOCTU
KacatoTCcA MO3HaHWSA 3aKOHOB MPMpoAbl, ()OpPMMPOBaHWUA MUPOBO33PEHMA U OOLLEA KY/bTypbl
Ye/IOBEKA, a TakXkKe 9KOMOrMYeckn OO6OCHOBAHHOMO OTHOLUEHUS K CBOEMY 3[0POBbi0 U
NPUPOAHON cpefe. PeannsyeTca XMMUYECKOe 06pa3oBaHMe 00y4aroLMXCs Ha YPOBHE CpefHero
obuero obpasoBaHUsA cpeacTBaMn yyYebHOro npeamMeTa «XUMUS», COAepPXKaHue W MOCTPOeHue
KOTOPOro onpefeneHbl B MporpaMMe Mno XMMUW C YYETOM CREUUMUKA HayKnm Xumuu, eé
3HaYeHUs B NMO3HaHWW NPUPOAbI 1 B MaTEPUa/IbHON XM3HM 06LLECTBA, a TakkKe C YY4ETOM 06LLMX
Lenein n NPUHLMMNOB, XapaKTepusyHoLMX COBPEMEHHOE COCTOSHWE CUCTEMbI CPEeAHEro 06LLEro
obpasoBaHus B Poccuiickoin deaepauun.

XVMUA KaK 3N1eMEHT CUCTEMbI eCTECTBEHHbIX HayK MrpaeT ocobyto posib B COBPEMEHHOIA
UMBMAM3ALMMN, B CO34aHWN HOBOM 6a3bl MaTepuasbHOW Ky/bTypbl. OHa BHOCUT CBOW BKaf B
(hopMUPOBaHME PaLMOHA/ILHOTO HAYYHOrO MbILL/IEHUSA, B CO34aHWNe LiefIOCTHOrO MpeAcTaB/ieHns
06 OKpY)XatoLeM MUpe Kak O efVHCTBe MpUPOLbl U YernoBeKa, KOTOPoe JOPMUPYETCH B XUMUM
Ha OCHOBE MOHWMaHUS BELLECTBEHHOIO COCTaBa OKPYXKaloLLEero M1pa, 0CO3HaHWA B3aUMOCBS3M
MEX [y CTPOEHVEM BeLLECTB, MX CBOMCTBAMU M BO3MOXHBLIMU 06/1aCTAMU MPUMEHEHNS.

TecHO B3aMMOJENCTBYS C  [APYrMMW  eCTECTBEHHbIMW  Haykamu, XUMus  CcTana
HEOTHEM/IEMOM YaCTbi0 MMPOBOIN KY/bTYypbl, HEOGXOAMMbIM YCNOBUEM YCMELIHOro Tpyja W
XM3HM KaXXA0ro 4neHa obulectea. CoBpeMeHHas XMMUSA KaK Hayka co3ufaTenbHas, Kak Hayka
BbICOKMX TEXHO/OMMIA HanpasfieHa Ha pelleHue r1o6a/ibHbIX NPob/emM YCTOMUYMBOrO pasBUTUSA
YeNoBEYeCTBa - CbIPbEBOW, 3HEPreTMYECKOW, MULLEBONA, 3KOMOrMYECcKom 6e30MacHOCTU U
0XpaHbl 340POBbA.

B cooTBeTCTBUM C OOWMMW UensMu 1 MPUHLMNAMU CpefHero oobulero obpasoBaHuWs
cogepxaHuve npegmeta «Xumus» (10-11 knaccbl, 6a30Bblli YPOBEHb U3YUYEHWS) OPUEHTUPOBAHO
NPeMMYLLECTBEHHO Ha OOLLEKY/IbTYPHYHO MOArOTOBKY 06Y4aroLMXCs, HeoOXOAMMYK UM /1S
BbIpabOTK/ MMPOBO33PEHYECKNX OPUEHTMPOB, YCMELUHOIO BK/IKOYEHWUS B XKM3Hb COLMYMa,
NPOAOIKEHNS 06pa30BaHNA B pas/IMYHbIX 06/1aCTAX, HE CBA3AHHbIX HEMOCPELCTBEHHO C XUMMEN.

CocTaBnsowmmy npegmeta «XuMus» ABAAKOTCA 6a30Bble Kypcbl -  «OpraHnyeckas
XUMus» 1 «ObLas 1 HeopraHMYyeckas XMMns», OCHOBHbIM KOMMOHEHTOM COLEPXXaHNA KOTOPbIX



ABNAKOTCA OCHOBbI 6a30BOI HayKMW: CUCTEMaA 3HAHWIN MO HEOPraHNYeCKOM XUMUK (C BKIKOUEHNEM
3HAHWIA M3 0OLLE XMMWUWU) N OpPraHNYeckorm Xummun. PopmmpoBaHMe AaHHOW CUCTEMbI 3HAHWI
npyv u3ydeHUM npeamMeTa obecneymBaeT BO3MOXHOCTb PacCMOTPEHMS BCEro MHOroobpasums
BELLIECTB HA OCHOBE O6LLMX MOHSATUIA, 3aKOHOB W TEOPUIA XUMUW.

CTpyKTypa coepXaHus KypcoB - «OpraHuyeckas Xxumus» n «O6Lwas 1 HeopraHuyeckas
XUMUS» CHOPMMPOBaHa B NMporpaMMe no XMMUKU Ha OCHOBE CUCTEMHOrO NOAX0Aa K U3Y4YeHUHD
y4e6HOro matepuana M 00ycC/noBfieHa WUCTOPUYECKM OOOCHOBAHHLIM Pa3BUTMEM 3HAHWIA Ha
OnpeaenéHHbIX TeOPeTUYECKMX YPOBHSAX. Tak, B Kypce OpraHU4Yeckom XuMMuUM BeLLecTBa
paccMaTpuBatOTCA Ha YPOBHE K/1aCCUYECKON Teopun CTPOEHUS OpraHMYecKUX COeAMHEHWiA, a
TaKXXe Ha YPOBHE CTEPeOXMMWUYECKMX W 3MEKTPOHHbLIX MPeACcTaBfeHNA O CTPOEHUU BeLLECTB.
CsefeHns 06 M3yyaeMblX B Kypce BeLlecTBaxX AalTcA B pasBUTUM - OT YI1eBOAOPOLOB [0
CMIOXKHBIX OMONOrMYECKN aKTMBHbLIX COeAUHEHWIA. B Kypce OpraHM4Yeckom XuUmMuu nosyyarot
pa3BuTME CHOPMMPOBAHHbIE Ha YPOBHE OCHOBHOIO 06LEro 06pa3oBaHMs MepBOHAYa/IbHbIE
NPeACTaBNEHNA O XUMUYECKOW CBA3W, KNAaCCU(MKALMOHHBIX MpU3HaKax BeLecTB, 3aBUCMMOCTY
CBOWCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKOW peakLinu.

Moa HOBbIM YrNOM 3peHVst B MpeaMeTe «Xumusi» 6a30BOr0 YPOBHS paccMaTpuBaeTcs
M3YYEeHHbI Ha YPOBHE OCHOBHOrO 006Llero 06pa3oBaHUA TeOPeTUYECKUA MaTepuan 1
(haKTOMIOrnYecKmne CBeEHNS O BELLECTBAX M XMMUYECKON peakuun. Tak, B YaCTHOCTM, B Kypce
«O0bLas 1 HeopraHM4yeckas XMMmms» 00y4atoLMMCs MPefoCTaBNAeTCa BO3MOXHOCTb OCO3HaTb
3HayeHMe MNepuUoAMYECKOro 3aKOHa C OOLLETEOPETUYECKMX WM METOLONOrMYECKMX MO3ULNIA,
rNyoXe MNOHATb WCTOPUYECKOE W3MEHEHMe (YHKLUMIA 3TOro 3akoHa - OT 0606watoLlen ao
06BACHAIOLLEN 1 NPOrHO3MPYHOLLENA.

EavHas cuctema 3HaHUA O BaXKHEMLLMX BeLLecTBaX, UX COCTaBe, CTPOEHWUU, CBOMCTBAX U
MPUMEHEHUN, a TAKXKE 0 XUMWUYECKMX peakLmsX, NX CYLLLHOCTM M 3aKOHOMEPHOCTSX NPOTeKaHUs
pononHsetcds B Kypcax 10 »M 11  KNaccoB  3/IeMeHTaMu  COfepXXaHus,  MMeroLMMU
Ky/IbTYPONIOrMYECKUA 1 NPUKNaAHOW XapakTep. 3TW 3HaHWA CMNOCOGCTBYHOT MOHMMaHWUIO
B3aMMOCBA3M XUMWM C APYTMMW  HayKamu, pacKpblBalOT €€ po/ib B MNO3HaBaTeNbHOW U
MPaKTUYeCKOW AeATeNIbHOCTM YeslioBeKa, CMOCOOCTBYHOT BOCMUTAHWUIO YBaXKEHUS K Mpoueccy
TBOPYECTBa B 06/1aCTW TEOPUU M NPAKTUYECKMX MPUNOXKEHUIA XUMUKX, NOMOratoT BbIMYCKHUKY
OPVEHTMPOBATLCS B OOLLECTBEHHO M JIMYHOCTHO 3HAYMMbIX Mpo6iemax, CBA3aHHbLIX C XUMUEN,
KPUTUYECKN OCMbICNINBATL MH(OPMALMIO U MPUMEHSATb €€ ANA MOMNOMHEHWUS 3HaHWUIA, peLueHuns
WHTENNEKTYaNbHbIX M 3KCMEPUMEHTaNbHbIX UCCNeAoBaTeNbCKMX 3adad. B uenom cogepxaHuve
y4ye6HOro npegmeTa «XvMUs» JaHHOTO YPOBHSA M3YUYeHWsi OPUEHTMPOBAHO Ha (POPMMPOBaHKE Y
06yyatoLLMXCA MUPOBO33PEHYECKON OCHOBbLI A1 MOHMMaHUS (UNOCONCKMX WA, TaKMX Kak:
MaTepuanbHOe eAMHCTBO HEOPraHMYeCcKOro 1 OpraHUYecKoro mvpa, 06yCn0BNEHHOCTb CBOWCTB
BELLECTB X COCTABOM M CTPOEHMEM, NO3HABAEMOCTb NPUPOAHBIX SBMEHWNIA MYTEM 3KCMepMmMeHTa
M peLIeHVs NPOTMBOPEYUNA MeXAy HOBbIMM (hakTamy UM TeOPETUYECKMMW NpearnocbiiKamu,
OCO3HaHWe Ponn XMMWUW B PELLEHWMM 3KONOTMYecKMX npobsiemM, a Takxe npobnem coepexxkeHus
3HEPreTUYECKMX PECYPCOB, Cbipbsi, CO3A4aHUA HOBbLIX TEXHOMOMMIA U MaTepUasioB.

B nnaHe pelweHWs 3agay BOCMWTaHMSA, PasBMTUS W coLManmM3auuy  0BydaroLimxcs
MPUHATbIE MPOrpamMMoii MO XMMWUM MOAXOAbl K OMNPefeNieHnt0 COAepXaHus M NOCTPOeHUs
npegmeTa npefycMaTpuBatoT (HOPMMPOBaHUE YHUBEPCA/IbHLIX YYEOHbIX AEeACTBUA, MMEHLmMX
6a30B0Oe 3HauYeHWe A1 pa3MYHbIX BUAOB AEATENbHOCTU: PeLLeHnst Npobaem, noucka, aHaamsa u
06paboTKM  MH(OpMaLUKM, HeobXoAMMbIX ANt  MNPUOBPETEHUS OMbiTa MNPaKTUYECKOA U
“ccneoBaTelbCKON AeATeNlbHOCTY, 3aHMatOLLEN BaXKHOE MECTO B MO3HAHWUN XUMUK.



B npakTvike npenojaBaHns XMMUM Kak Ha YpOBHE OCHOBHOIO 06LLEro o6pasoBaHus, Tak v
Ha YpOBHe cpefHero o6uiero o6pa3oBaHWs, NpY  ONpefeneHnun  CofepXkaTesibHoW
XapaKTePUCTUKM Leneid U3ydeHUs npegMeTa Hanpas/ieHVEM MNepBOCTENEHHON 3HAYMMOCTU
TPaAULMOHHO  NPU3HAETCA  (POPMMPOBAHME OCHOB XMMWUYECKOW Haykun Kak 06nactu
COBPEMEHHOI0 €eCTeCTBO3HAaHWS, MNPaKTUYeCKOW AeATe/IbHOCTW YeNoBeKa W Kak OAHOro u3
KOMMOHEHTOB MMPOBOM KynbTypbl. C MeTOAUYECKON TOUKM 3peHWs Takon noaxon K
onpefeneHnio Leneit n3yyveHns npegmeTa ABASETCS BNOJHE ONpaBAaHHbIM.

CornacHo [aHHOW TOYKe 3peHWs TNaBHbIMK LM U3yYeHns npegmeta «Xumus» Ha
6a3oBoM ypoBHe (10 -11 Kn.) aBnstoTCS:

® (opMypoBaHME CUCTEMbI XMMWUYECKUX 3HAHUA Kak BaKHEMLIel COCTaBNAoLLEN
eCTeCTBEHHO-Hay4HOM KapTWUHbI MVpa, B OCHOBE KOTOPON NeXaT K/KUeBble MOHATHS,
(hyHAaMeHTa/lbHble 3aKOHbl M TEOPUWM XWMUW, OCBOEHME A3blKa HayKW, YCBOEHWE W
MOHMMaHME CYLLHOCTM AOCTYMHbIX 0606LEHNA MUPOBO33PEHUECKOrO  XapakTepa,
03HaKOMJIEHME C UCTOPUEN X PasBUTUSA U CTaHOB/IEHUS;

® (hopMUpOBaHME W pa3BUTUE NPEACTABNEHWI O HayUHbIX MeTOAax MO3HaHWS BELECTB U
XUMUYECKMX peakuuii, HeoOX0oANMbIX AN MPUOBPETEHMS YMEHWIA OPUEHTUPOBATLCA B
MVPE BELLECTB N XMMWNYECKNX SBMIEHUIA, UMEIOLLIMX MECTO B NMPUPOAE, B MPAKTUYECKOM W
MOBCELHEBHOMN XXUN3HMU;

* pas3BuTVE YMEHW W CNocoboB [eATeNlbHOCTW, CBA3aHHbIX C  HabMOAeHVEM 1
OOBACHEHVMEM  XMMWUYECKOrO 3KCMEpUMeEHTa, CO6MoAeHVeM npasun  6e30nacHoro
ob6paLleHus ¢ BelLLecTBaMu.

Hapsgy ¢ aTum, cofepxxaTe/ibHas XapakTepucTuKa Lenel U 3afay n3yyvyeHus npegveta B
nporpaMme No XMMUKU YTOYHEHA Y CKOPPEKTMPOBaHa B COOTBETCTBUM C HOBLIMU NpUopUTeTaMun
B cucTeme cpegHero obuero obpasoBaHus. CerofgHsa B npenofaBaHWM XUMUKU B GONbLUEN
CTeneHW OTAaETCA MpeAnoyYTeHVEe MPaKTUYECKOW KOMMOHEHTE CcofepXKaHus  06y4eHus,
OPWEHTUPOBAHHON Ha MOAFOTOBKY  BbINYCKHUKa 00LLe06pa3oBaTe/lbHON  opraHu3auuu,
B/laZetOLLEro He HabOPOM 3HaHWI, a (DYHKLUMOHANIbHOM FPamMOTHOCTbIO, TO eCTb Crocobamun 1
YMEHVSIMW aKTUBHOIO MOMYYEHWUS 3HaHUA WU NPUMEHEHMS WX B PeasibHOM YXMU3HWU A1 peLleHnst
MpaKTUYeCKMX 3afau.

B cBA3M C 3TUM nNpyv M3yuYeHUM npeameTa «XUMUS» AOMUHMPYIOLLEE 3HAYeHue
Npro6peTaroT Takme Uen 1 3a4auu, Kak:

ajantayms  obyvalowmxca K - YCMOBMSIM  JUHAMUYHO  Pa3BMBAOLLErocs  Mupa,
(hOpMUpOBaHME WHTENNEKTYa/lbHO Pa3BMTOM NIMYHOCTW, TOTOBOM K CamMo06pa3oBaHuIo,
COTPYAHMYECTBY, CAMOCTOSITE/IbHOMY MPUHATUIO  FPaMOTHbIX PELUEHWA B KOHKPETHbIX
YKM3HEHHBIX CUTYaLMsAX, CBA3aHHbIX C BELLECTBaMU N MX NPUMEHEHUEM,;

(hopMUpoBaHMe Yy OOYYalOLMXCH K/OYEBbIX HaBbIKOB (K/IHOYEBLIX KOMMETEHLWIA),
VMEIOLLMX YHUBEPCAIbHOE 3HAYEHWE [/ Pa3/IMYHbIX BUAOB AeATe/IbHOCTW: PeLleHns npobnem,
MOMCKa, aHaim3a M 06paboTKM MHGOpMauuK, HeobXoAUMbIX AN NPUOOPEeTeHMs OnbiTa
[EeATeNbHOCTU, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMWW, & TakkKe 19 OLEHKN C
MO3ULIMIA 3KONOrMYecKor 6e30MacHOCTI XapakTepa BNAHWS BELLECTB M XMMUYECKNX NPOLIECCOB
Ha OpraHun3M YesioBeKa v NPUPOLHYHO Cpeay;

pa3BUTMe MO3HaBaTe/lbHbIX UHTEPECOB, WHTENEKTYaNIbHbIX U TBOPYECKMX CMNOCOBHOCTEN
06y4atoLLMXCA: CMOCOBHOCTY CaMOCTOATENbHO MNPUOOpPeTaTb HOBble 3HAHWS MO XUMUKU B
COOTBETCTBUW C XXMU3HEHHbLIMW MOTPEOHOCTAMM, NCMOMNb30BaTb COBPEMEHHbIE MH(POPMALMOHHbIE
TEXHOMOrMN ANs NouCKa 1 aHann3a y4e6HON 1 Hay4HO-MOMYSPHON MH(OPMALMN XMMUYECKOTO
cofiepXKaHms;



(hopmMrpoBaHMe 1 pa3BuTHe y 00yYaroLMXCA acCoOLMAaTUBHOIO U TOFMYECKOTO MBbILLIEHNS,
HabNto4aTeNbHOCTH, COBPAHHOCTW, aKKypaTHOCTW, KOTOpble OCOOEHHO HeoOXOAMMBbI, B
YaCTHOCTK, NMPW NNAHNPOBAHUN 1 NPOBEAEHUMN XUMUYECKOT0 3KCTMEPUMEHTE;

BOCMWTaHWE Yy 06yyarowmxca YO6eXAEHHOCTM B TYMaHUCTUYECKOW HanpaBieHHOCTY
XMMUM, €€ BaXHOW ponM B PeWeHWM  rnobanbHbiX  NPo6aeM  paumoOHa/IbHOro
NMpUPOAON0/b30BaHUA, MOMOMHEHUS 3HEPreTUYECKUX PecypcoB U COXPaHEHWs NpPUPOLHOro
paBHOBECUS, OCO3HaHWA Heob6XOAMMOCTM OEepeXXHOro OTHOLUEHUS K MPUPOAe W CBOEMY
300pO0BbtO, a TaKkXke MPUOBPETEHUS OMbITa UCNO/Mb30BaHWS NOMYYEHHbIX 3HAHWIA ANA MPUHATUS
rPamOTHbIX PELLEHNA B CUTYaLUMAX, CBA3AHHbBIX C XMMUYECKUMMN ABNEHUSMU.

B yye6HOM nnaHe cpefHero obuiero obpasoBaHus npeaMeT «Xumus» 6a30BOro YPOBHS
BXOAWT B COCTaB NpeAMeTHON 061acTh «ECTECTBEHHO-HayYHbIE NPeAMETbI».

OOLLee YMcno 4YacoB, OTBEAEHHbIX A/ U3YYEeHUS XUMUKM, Ha 6a30BOM YpPOBHE CpefdHEero
obLlero obpasoBaHus, cocTaBnseT 68 uyacoB: B 10 knacce - 34 yaca (1 4ac B Hegenwo), B 11
Knacce - 34 yaca (1 yac B Hefento).



COAEPXAHWE OBYYEHUHA
10 KJ/TACC
OPITAHVWYECKAA XUMNA

TeopeTnyeckne OCHOBbI OPraHMYecKoin XuMmm

MpesMeT OpraHUYeckon XMMUK: eé BO3HUKHOBEHWE, PasBUTUE W 3HAYeHWe B MONyYeHUN
HOBbIX BELLECTB W MaTepuanoB. Teopus CTPOEHUS OpraHNYecknx coefuHeHunii A. M. ByTneposa,
eé OCHOBHble monoxeHus. CTPYKTYpHble (OpPMy/bl OpraHMyYeckux BeLlecTs. [Tomosorus,
n3omepus. XMMMYeCcKas CBA3b B OPraHMYeCKMUX COeAVHEHNAX - OLUHAPHbIE N KPATHbIE CBA3M.

MpeactaBneHne 0 KnacCuUKauuyM  OpraHMyeckux  BelecTs.  HomeHknatypa
OpraHUYecknMx COeAuMHeHUA (cucTemaTuMyecKas) W TPUBUAIbHbIE Ha3BaHWUSA  BaXKHEMLLNX
MpesCcTaBUTeNe KNaccoB OPraHNYeCcKmX BELLECTB.

3KcnepuMeHTasbHble METOAbl U3YyYeHUS BELLECTB W WX MPEeBPaLLEHWiA: 03HaKOM/IEHWE C
obpasuamn OpraHMYecKMX BELLECTB M MaTepuasiaMmy Ha MX OCHOBE, MOJE/NNPOBaHUE MOJIEKY/T
OpraHUYeckMx BeLLeCTB, HabntofeHwe W onucaHWe AeMOHCTPAUMOHHBLIX OMbITOB MO
MpeBpaLLEHMNIO OpPraHNYeCcKMX BELLECTB MpU HarpesaHun (NnaeneHve, 00yrIMBaHne N ropeHue).

Yrnesopoponbl

ANKaHbl: COCTaB W CTPOEHWe, TOMONOrMYeckuin psg. MeTaH M 3TaH - npocTeiiune
MPesCcTaBuUTeNN  aKaHOB: (DM3MYECKME W XUMUYECKVME CBOMCTBA (peakumu 3ameLleHus 1
rOpPeHns), HaxoXaeHve B NPUpPOoZE, NosyyeHne 1 NprMeHeHwe.

AnKeHbl: COCTaB U CTPOEHMe, TOMOMIOrMYECKUIA pAd. STUNEH Y NPONWIEH - NpoCcTeiLme
MPeACTaBUTENN &/IKEHOB: (DU3NYECKME W XMMWUYECKMe CBOWCTBA (peakuuu TuapupoBaHus,
rafioreHMpoBaHuns, rmaparaumm, OKUCIEHUA 1 NOMMepPU3aLn), NnofyyeHre 1N NpUMeHeHue.

AnkagueHbl: 6yTaguneH-1,3 n mMeTunbytagmeH-1,3: CTpOeHWe, BaXKHeWLue XUMUYecKue
CBOMCTBa (peakuua nonumMepusaumn). NonyyeHrie CUHTETUYECKOrO KayyyKa ¥ pesuHbl.

ANKVHbI:  COCTaB UM OCOGEHHOCTW CTPOEHWS, TOMONOTUYECKUA psag. AUETUNeH -
NpoCTeLIMIA NPeACTaBUTESNb &/IKUHOB: COCTaB, CTPOEHUE, (DU3NYECKUE N XMMUYECKMe CBOMCTBA
(peakuuv ruapupoBaHNs, ranoreHnpPoBaHNs, ruaparauum, ropeHns), NoayyYeHne N NPUMeHeHe.

ApeHbl. BbeH3on: cocTas, CTpoeHWe, (U3NYECKME WM XMMUYECKMe CBOWCTBa (peakumu
rafioreHMpoBaHns M HUTPOBaHUA), MONYYEHNE U MPUMEHEHMe.

(hm3nyeckme 1 XMMUYecKre cBoMcTBa (peakLum " rnosyyeHve u
npyMeHeHne. TOKCUMYHOCTb  apeHOB. [eHEeTMYecKas CBA3b  MexXay Yr/ieBoAopomamu,
NpUHaANeXaWUMK K pasInyHbIM Knaccam.

MpupoaHble UCTOYHWMKK YTreBoLopPOLOB. MpUPOLHbIA ra3 U NonyTHble HeTAHbIE rasbl.
Heptb n eé npoucxoxgeHve. Cnocobbl nepepaboTKM  HeTU: MeperoHKa, KPeKUHr
(TEPMUYECKMIA, KaTa/IMTUYECKUI), NUPONK3. TPOAYKTbI NepepaboTKn He(hTh, UX NPUMEHEHVE B
MPOMBILLNEHHOCTN U B ObITY. KaMeHHbIV Yrofib ¥ NPOAYKTbI ero nepepaboTku.

AKcnepuMeHTaNlbHble METO/bl M3YUYEeHWUS BELLECTB WM MX MPeBPaLLEHWA: 03HAKOM/IEHWE C
o6pasuamm niacTMacc, KayyykoB W PesviHbl, KONeKUMn «Heqtb» 1 «YTonb», MOAENMPOBaHMe
MONIeKYN YrneBOLOPOLOB W rasioreHoNpPOM3BOAHbIX, MNPOBELEHME MPaKTUYecKorW paboTbl:
MonyyYeHue sTUIeHa U N3yYeHne ero CBOWCTB.

PacuéTHble 3agaun.



BbluMCNeHNs MO YpaBHEHUIO XMMUYECKOM peakumm (Maccbl, 06bEMa, KONMYecTBa
MCXOLHOr0 BeLlecTBa WAM NPOLYKTa peakuuu Mo W3BECTHbIM Macce, OOBLEMY, KO/IMYECTBY
OJHOT0 M3 UCXOAHBIX BELLECTB UM MPOLYKTOB peakuum).

Kucnopogcogepxatyme opraHnyeckme coeguHeHns

MpenenbHble OAHOATOMHbIE CNMPTbI. MeTaHO/M W 3TaHON: CTPOeHWe, (U3NYECKUe W
XMMUYEeCKMe CBOMCTBA (peakumu C aKTMBHbIMW MeTa/ilamu, raforeHoBOLOPOAaMMU, TOpPeHNe),
npumeHeHne. BoLOPOAHbIE CBA3M MeXAY MOsieKyaMun cnupTos. [elicTBMe MeTaHOMa U 3TaHoMa
Ha OpraHv3M YesioBeKa.

MHOroatoMHble CNMPTbl.  OTUIEHIIMKONb U TNIMLUEPUH:  CTPOEHUe, (U3NYecKne U
XUMMYECKNe CBOMCTBA (B3aMMOLECTBME CO LLEN0YHBIMU MeTasllaMy, KaYeCTBEHHAs peakLmus Ha
MHOroaTOMHble CnMPTbl). [elCTBME Ha OpraHvM3m 4YenoBeka. [lpUMEHeHWe T[uLepuHa 1
STUNEHTNINKONA.

®eHoNM: CTpOeHWe MONeKynbl, (U3NYECKNE W XMMUYEeCKMe CBOMCTBA. TOKCUYHOCTb
(beHona. MNpumeHeHWe theHona.

Anbgerngpl u glopmanbierns, auetanbferns: CTPoeHue, (usnye
XMMWUYeCKNe CBOMCTBA (peakuun OKUCNEHUS W BOCCTAHOB/IEHMS, KauyeCTBEHHble peakumn),
NoslyyeHve 1 NPUMeHeHVe.

O[LHOOCHOBHbIE MpeaenbHble KapOboHOBble KMUCNOTbl. MypaBbuHas M YKCYCHas KUCNOTbI:
CTPOeHwe, (U3NYECKNE N XUMUYECKME CBOMCTBA (CBOMCTBA, 00LLMe 4/ Kacca KUCNOT, peakums
aTepumKaumn), nonyyeHne wn npumMeHeHne. CTeapuHOBas W ONEMHOBAS KWC/IOTbl  Kak
NpeAcTaBUTENN BbICLLUMX KapbOHOBbLIX KWUCMOT. Mblna Kak COMM BbICLUMX KapHOHOBbLIX KWC/OT,
NX MOIOLLee AeicTBMe.

CnoxHble 3(mpbl Kak NPon3BOAHble KapOOHOBbIX KWUCNOT. MAPOAN3 CMOXKHBLIX 3(hMPOB.
Kupbl. ['naponus Xunpos. MNprMeHeHNe XXMPoB. bronornyeckas ponb XUPOoB.

YrneBofbl: COCTaB, Knaccuukauma yrnesofos (MOHo-, Au- 1 nonucaxapuabl). Irokosa -
MPOCTENLUNIA MOHOCaxapui: OCOOGEHHOCTW CTPOEHUS MOJEKY/bI, (PU3NYECKME U XMMUYECKME
cBoicTBa (B3ammogenctaue ¢ rugpokengom meau(r), oKucieHve amMuadHbIM pacTBOPOM
okcuga eepebpa(l), BOCCTaHOB/IEHWE, OPOXKEHWME T[/IHOKO3bl), HAXOX[eHWe B NpUpPose,
npvMeHeHne, uonormyeckas posb. PoTOCUHTE3. PPYKTO3a KaK N30Mep I/1OKO3bI.

Kpaxman n uenntonosa Kak npupogHble nosvmepbl. CTpoeHWe Kpaxmana 1 Lenstososbl.
dusnyeckme N XMMMYECKMe CBOMCTBA KpaxMana (rMaponms3, KayecTBeHHas peakums ¢ MoLOM).

JKCNepUMeHTa/lbHble METOAbl M3YYeHUs BELEeCTB W WX MpPeBpaLLeHniA: NpoBefeHue,
HabnjeHne WM OnucaHWe [eMOHCTPALMOHHbLIX OMbITOB: TFOPeHWe CMUMPTOB, KavyecTBEeHHble
peakumMn OAHOATOMHbIX CrMpPTOB (OKMCNeHWe 3TaHona okcugom mMeau()), MHOroaToMHbIX
cnupToB (B3aMMOAENCTBME TNuLepuHa ¢ ruapokengom megu(H)), anbaerngos (OKuUCNeHue
amMuayYHbIM  pacTBOpoM okcupa cepebpa(l) w rugpokeugom  megu(), B3aMMmopencTBme
Kpaxmasia C MOfZOM), NpOBefeHMe MpPaKTUYecKol paboTbl: CBOWCTBa pacTBOpa YKCYCHOW
KNCNOTbI.

PacuéTHble 3agaun.

BblunCrieHUs N0 ypaBHEHUIO XUMUYECKOM peakumm (maccbl, 06bEMa, KO/MYecTBa
MCXOLHOIO BeLLeCTBA WAM MNPOAYKTa peakumMm Mo M3BECTHbIM Macce, 0ObEMY, KONMYECTBY
OJHOr0 M3 UCXOAHBIX BELLECTB WM MPOLYKTOB peakuum).

A30TCOAepKaLLMe opraHuyeckune CoeauHeHus.

AMWHOKUCNOTBI  KaK aM()OTepHble OpraHu4eckue CcoeguHeHus.  Pusmyeckne u
XMMWYECKNe CBOWCTBA aMWHOKWC/IOT (Ha npumepe ravumHa). bBuonormyeckoe 3HauveHue
aMUHoKucnoT. MNenTnasbl.



Benkn Kak npupoAHble BbICOKOMONEKYNAPHbIE COoeAuHEHWA. [lepBUYHasd, BTOpUYHAA U
TpeTUYHasa CTPyKTypa G6enkoB. XWMWYecKvMe CBOWCTBA 6e/koB: TUApPONuU3, [AeHaTypauus,
KayeCTBEHHbIE peakLmmn Ha Benku.

SKCnepuMeHTasbHble MEeTOAbl M3YYEeHWUA BELLECTB WM WX NPeBpaLleHunii: HabnogeHne u
onucaHue [eMOHCTPALMOHHbLIX OfMbITOB: [eHaTypauus 6enkoB NpU HarpeBaHUW, LBETHbIE
peakumnn 6enKos.

BbICOKOMONEKYIAPHbIE COEAUHEHNA

OCHOBHble TMOHATUA XVMWUU BbICOKOMONEKYNAPHBLIX COEAVMHEHWIA: MOHOMep, MONMMeEp,
CTPYKTYpPHOE 3BEeHO, CTerneHb MOMNMepU3aLnn, CpeaHsas MonekynapHas Macca. OCHOBHbIE
METO/bl CUHTE3a BbICOKOMO/IEKY/IAPHBIX COEAVNHEHWIA - MONMMEPU3aLMSA N NONNKOHAEHC AL M.

SKcnepuMeHTaNbHble METO/bl M3YUYEeHWUS BELLECTB WM UX MPEBPALLEHMWA: 03HaKOM/IEHWE C
o6pasLamy NPUPOAHbLIX N UCKYCCTBEHHbIX BOSIOKOH, N1acTMace, Kay4yKos.

MexxnpegmeTHbIe CBA3MN.

Peanunsaums MexnpeaMeTHbIX CBA3el Mpu M3YyYeHUW opraHuyeckoim xmmum B 10 Knacce
OCYLLECTBNSETCA Yepe3 WCMO/b30BaHWe Kak OO6LUMX EeCTECTBEHHO-HAYUHbIX MOHATWIA, Tak W
MOHATWI, ABNAIOLUMXCA CUCTEMHBIMU AN OTAENbHBIX NPeAMETOB €CTECTBEHHO-HAYUYHOI0 LMK/IA.

O6Lpe ecTeCTBEHHO-Hay4Hble MOHATUSA: ABNEHWE, HAyUYHbIA (hakT, runoTesa, 3aKoH,
TEOpus,, aHaIn3, CUHTE3, KnacCUuKauus, MNepuoauyHOCTb, HabiofeHne,  U3MepeHue,
3KCMEPUMEHT, MOAENNPOBaHME.

®u3nKa: MaTepus, aHeprus, Macca, atom, 3M1EKTPOH, MOSIEKYNA, SHEPreTUYECKUIA YPOBEHD,
BELLECTBO, TeNl0, 06LEM, arperaTtHoe COCTOsSHME BeLLecTBa, (M3NYECKME BEIMUUHBI U eaUHULLbI
UX U3MEpPEHMS.

Bvonorus: knetka, opraHusm, 6uoctepa, 06MeH BeLlecTB B OpraHvu3me, (DOTOCWHTES,
B10NOrnYecKn akTVBHbIE BeLecTBa (6enKu, YrneBoabl, XVpbl, PEPMEHTLI).

"eorpadms: MUHepanbl, rOpHbIE MOPO/AbI, NMOME3HbIE UCKOMaeMble, TOMANBO, PECYPCI.

TexHonorvs: nNuLeBble NPOAYKTbI, OCHOBbI PALMOHANILHOTO MUTaHUSA, MOKOLLIME CPeACTBa,
NeKapCTBEHHbIE Y KOCMETUYECKME Npenaparbl, Mateprasibl U3 UCKYCCTBEHHbIX N CUHTETUYECKMX
BOJIOKOH.

11 KNACC
OBWAA N HEOPT AHVNYECKAA XUMNA

TeopeTnyecKne 0CHOBbI XMUK

XUMUYECKNIA  3neMeHT. ATOM. $Apo  atoma, WM30TOMbl.  JNEKTPOHHas 060/104Ka.
OHepreTnyeckne ypoBHK, MOAYPOBHU. ATOMHble opbutamu, s-, p-, d- anemeHTbl. OCOBEHHOCTH
pacnpefenieHns 3N1eKTPOHOB M0 OpbuTansaM B aToMax 3/EMEHTOB MEPBbIX YETbIPEX MEPUOO0B.
ANeKTPOHHasA KOHMUrypaums aTomoB.

Mepuofguyecknin 3akoH ¥ [epuognyeckas cucTemMa XMMUYECKMX anemeHToB . W
MeHgeneeBa. CBfA3b MEPUOAMYECKOro 3akoHa W [eproguyeckort CUCTEMbI  XUMUYECKNX
anemeHToB [. V. MeHaeneeBa C COBPEMEHHON Teopuelt CTPOEHUS aTOMOB. 3aKOHOMEPHOCTM
N3MEHEHWs1 CBOMCTB XUMUYECKMX 3/1IEMEHTOB M 06pa3yembIX UMW NMPOCTLIX Y COXHbIX BELLECTB
Mo rpynnamM v nepuogam. 3HayeHve NepuoamMYecKoro 3akoHa B pasBuUTUN HayKu.

CTpoeHue BeljecTBa. XMMMYecKas CBA3b. Buabl XUMMYECKOW CBA3U (KOBasleHTHast
HenossipHas 1 MoNApHas, WMOHHas, MeTanyeckas). MexaHU3Mbl 06pa3oBaHNA KOBaJIEHTHOW



XUMMNYECKOM CBA3N (0OOMEHHbIN 1 [OHOPHO-aKLeNnToOpHbIA). BogopofHas €BA3b. BaseHTHOCTb.
AnekTpooTpuLaTelbHOCTb. CTeneHb OKUCNEHUSA. VIOHbI: KATUOHbI U @HWOHBI.

BeLlecTBa MOMEKYNIAPHOIO M HEMOJIEKYNAPHOIO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. TWMbl KPUCTA/INIMYECKMX PELIETOK. 3aBMCMMOCTb CBOWMCTBA BeLEeCTB OT Tuna
KPUCT/IINYECKOW PeLLBTKM.

MMoHATUE O AMCNEePCHbIX cucTeMax. ICTMHHbIE U KONOUAHbIe pacTBOpbl. MaccoBas [0/
BeLLleCTBa B pacTBOpe.

Knaccugukaumss  HeopraHUYecKmx — COoeguHeHWin. HoMeHKnatypa  HeopraHm4ecKmx
BeLlecTB. [eHeTUuecKas CBA3b HEOPraHWYeCcKMX BELLeCTB, MPUHAANeXAWMUX K pas/IMyHbIM
Kniaccam.

XvMmnyeckas peakups. Knaccugukaums XMMUYECKUX peakuuiA B HeopraHM4eckom u
OpraHN4yeckor XUMUW. 3aKOH COXPaHEHMsi MacChl BELLECTB, 3aKOH COXPaHEHWs U NpeBpaLleHus
3HEPTUM NPU XMMUYECKUX PeakuUsiX.

CKOpoCTb peakuumun, eé 3aBUCUMMOCTb OT pas3/inyHbIX (akTopoB. ObpaTuMble peakuuu.
Xnmunyeckoe paBHoBecve. DakTopbl, BAWAIOLWME Ha COCTOSHWE XUMMWUYECKOrO PaBHOBECWUS.
MpuHUMn Jle LWatense.

AnekTponutuyeckas amuccoumaums. CunbHble U cnabble 3nekTponuTbl. Cpega BOAHbIX
pacTBOPOB BELLECTB: KUC/asA, HeMTpasibHas, LeN0o4Has.

OKUCNTENbHO-BOCCTaHOBUTE/bHbIE PeaKLuK.

JKCNepyMeHTa/IbHble MEeTOAbl U3Y4YeHUs BELLECTB W WX MNPEeBPaLLeHUil: AeMOHCTpaums
Tabnuy «lMeproamyeckas cuctema XMMUYecKUX anemeHToB . V. MeHfeneesa», u3yyeHue
MOZeNnein KpPUCTIIMYECKMX PEWETOK, HabnogeHne W onucaHue AEeMOHCTPAUMOHHbLIX W
nabopaTopHbIX OMbITOB (pa3/ioKeHWe Mnepokcuaa BOAOPOAA B MPUCYTCTBUM KaTasm3aTopa,
onpefiefieHne cpefibl PpacTBOPOB BELLECTB C MOMOLLLIO YHUBEPCA/ILHOrO WHAMKATOPA, peakumu
MOHHOrO 00MeHa), NpoBefeHMe MPaKTUYecKon paboTbl «BvsHWE pasnnyHbIX (PAKTOPOB Ha
CKOPOCTb XMMUYECKON peaKLym».

PacuéTHble 3afaun.

PacyéTbl MO YpaBHEHMSIM XMMUYECKMX Peakuuid, B TOM YMCNE TEPMOXMMMUYECKNE PaCUETbI,
pacyéTbl C UCMONb30BAHNEM NMOHATUSA «MaccoBast 0SS BELLeCTBax.

HeopraHunyeckas xumms

Hemetannbl. onoxeHne HemeTannioB B [1epuvoaMyeckoin  cUCTEME  XMMUYECKUX
anemeHToB [. W. MeHpaeneeBa U OCOGEHHOCTU CTPOEHMS aTOMOB. PU3MYEeCKMe CBOWMCTBA
HemeTa10B. ANNOTPONUS HEMETA/IIOB (Ha NpUMepPe KMUCIopoAa, cepbl, ocdopa v yriepoga).

XVMUYeCKme CBOMCTBA BaXKHEMLUMX HeMeTasnoB (raioreHoB, cepbl, a3oTa, gocgopa,
yrnepoga n KpeMHUs) U X CoeMHEHUIA (OKCMAO0B, KACNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX
COeIMHEHUIA).

MprMeHeHWe BaXKHENLIMX HEMETANIOB U NX COELNHEHWIA.

MeTannbl. NonoxeHvne metannos B Nepruoanyeckort CMCTeEMe XUMUYECKMX 3NEMEHTOB [,
N. MeHgeneeBa. OCOGEHHOCTM CTPOEHUSA 3MIEKTPOHHBLIX 000/104eK aToMOB MeTasnioB. Obuime
(hn3nyeckre csomcTBa MeTaioB. CrnaBbl MET/0B. INEKTPOXUMUYECKUIA PAL, HanpPsHKEHWI
METaJ/1/10B.

XNMMYECKMe CBOMCTBA BaXXHEMWIMX METaN0B (HATPUA, Kanuii, KanbUuiA, MarHui,
ATFOMUHWI, LHK, XPOM, XKene3o, Mefb) U UX COeAVNHEHWIA.

O6Lwme cnocobbl Nony4veHUs Mmetannos. MNMpYMeHeHNe MeTaNOB B ObITY U TEXHUKE.

JKcnepuMeHTaNibHble  MeTOAbl W3Y4YeHUs BeLeCTB UM WX  MpeBpalleHuid:  U3yyeHue
Konnekumn «MeTainbl M ChnnaBbl», 00pasL0B HEMETA//IOB, PELLEHVE 3KCMepUMEHTaIbHbIX



3afjay, HabnogeHwe M onucaHWe  AEMOHCTPAUMOHHBIX W 1abopaTOPHbIX  OMbITOB
(B3aMMmogenCcTBMe TNAPOKCUAA /IIOMUHUSA C pacTBOpaMu KUCNOT W LUENOYei, KauyeCTBEHHbIe
peakLn Ha KaTUOHbI MeTa/I/10B).

PacuéTHble 3agauun.

PacuyéTbl macchbl BellecTBa WM 06bEMA rasoB MO WM3BECTHOMY KOMMYECTBY BELLECTBA,
mMacce WM 06bEMY OAHOMO M3 YYaCTBYHOLMX B peakumn BeLLecTB, pacyéTbl Macchbl (06bEMa,
KO/MIMYecTBa BeLLeCTBa) NPOAYKTOB peakLum, ecnv O4HO W3 BELLECTB MMEET NPUMeECH.

XUMUSA U XKN3Hb

Po/lb XMMMK B 06€CNeYeHNI 3KOMOMMYECKON, SHEPreTUYECKON M NMULLEBOIN 6e30MacHOCTY,
pasBUTUM MeAMUMHbL. TTOHATME O Hay4HbIX MeTOof4ax MO3HaHWSI BELLECTB U XUMUYECKUX
peakuuii.

MpeactaBneHnss 06 O6OWMX Hay4yHbIX MNPUHLMMAAX MPOMbILIEHHONO  NOMYYeHUs
BaXKHEMLUNX BeLLeCTB.

UenoBek B MUpe BELWECTB W MaTepuasioB: BaXKHEMWIME CTPOUTENbHbIE MaTepuasbl,
KOHCTPYKLMOHHbIE MaTepuasbl, Kpacku, CTEK0, KepaMuKa, MaTepuanbl ANs 3MeKTPOHUKW,
HaHoOMaTepwWasbl, OpraHN4YecKme 1 MUHepPasbHble YA06PEHNS.

XUMnS 1 3[0pOBbe YernoBeka: Mpaswia WMCNOMb30BaHWUSA NeKapCTBEHHbLIX MpenapaTos,
npasuna 6e30MacHOro 1CMosb30BaHNA MpenaparoB ObITOBOM XUMWUW B NMOBCEAHEBHOM XXMU3HW.

MeXXnpeameTHbIe CBA3N.

Peanmsaumsa MeXKnpeAMeTHbIX CBA3EN NPU U3YYeHUU OOLLE 1 HeOpraHNY4ecKon Xummm B
11 knacce OCYLLECTBNAETCA Yepe3 UCMO/b30BaHNe Kak OBLMX eCTECTBEHHO-HAYUYHbIX MOHSATUNA,
TakK M NOHATUIA, ABNSAIOLMXCSH CUCTEMHBLIMU AN1S OTAENbHLIX MPeAMETOB eCTeCTBEHHO-HAaYy4YHOro
UMKna.

O6LMe €eCTeCTBEHHO-Hay4Hble MOHATWS: Hay4HbI (hakT, ruMnoTesa, 3aKOH, Teopws,
aHanm3,  CUHTe3,  Knaccuukauus,  NepuoaMyHOCTb,  HabnogeHue, 9KCNepUMEHT,
MOZLeNNpoBaHne, N3MepPeHNe, SB/IEHME.

®u3nKa: MaTepus, 3Heprusi, Macca, aTtoM, 3MEKTPOH, NPOTOH, HEWTPOH, WOH, M30TOM,
PafMoaKTUBHOCTb, MOJEKY/a, 3HEPreTUYeCKMA YPOBEHb, BELLECTBO, Teo, 06LEM, arperaTHoe
COCTOsIHME BeLecTBa, PU3NYECKMe BENNUMHBI N e4UHULLI UX U3MEPEHNS, CKOPOCTb.

Buonorna: Knetka, opraHuW3Mm, 3KocucTema, 6uocdepa, Makpo- M MUKPO3/IEMEHTHI,
BUTaMWUHbI, 0OOMeH BeLLEeCTB B OpraHun3Me.

"eorpatus: MyUHepasbl, FOPHbIE MOPOAbI, NOJE3HbIE UCKOMaeMble, TOMINBO, PECYPChI.

TexHonorns:  XUMUYeckasd  MPOMbILLIEHHOCTb, MeTaNNyprus, NpOV3BOACTBO
CTPOMTENbHbIX maTepuanos, Ce/IbCKOXO039MCTBEHHOE MPOU3BOACTBO, nuLLesas
MPOMBILINIEHHOCTb,  (hapMaLeBTMYECKast MPOMbILLJIEHHOCTb, MPOM3BOACTBO  KOCMETUYECKUMX
npenapaTos, MPOU3BOACTBO KOHCTPYKLUMOHHBIX MaTepuanoB, 3/1EKTPOHHAA MPOMbILLIEHHOCTS,
HaHOTEXHO/IOTUN.



MIAHNPYEMBIE PE3YJIbTATbI OCBOEHUA [MPOITPAMMBI 110 XMW  HA
BA30BOM YPOBHE CPEAHEIO OBLLEIO ObPA3OBAHNA

NMMYHOCTHBbLIE PE3Y/IbTATbI

®roC COO ycrtaHaB/MBaeT TpeboBaHWA K pe3ynibTataM OCBOEHUSi 00y4aroLMMuKCS
nporpaMm cpegHero o6uiero 06pasoBaHUs (JIMYHOCTHBLIM, MeTanpegMeTHbIM U NPeAMETHbLIM).
Hay4HO-MeTO4MYEeCKO OCHOBOM Ans  pa3paboTKM NiaHUpYembIX pe3y/bTaTOB  OCBOEHUS
nporpamm cpefHero o6LLero 06pa3oBaHns ABNSETCA CUCTEMHO-AeATeNbHOCTHBIV NOAXOA,

B COOTBETCTBMM C CUCTEMHO-LEATE/NIbHOCTHLIM MOAXOAOM B CTPYKTYpe JIMYHOCTHbIX
pe3ynbTaTOB OCBOEHMSI npeaMeTa «XMMUs» Ha YPOBHE CpedHEro o6buiero o06pa3oBaHUA
BblAeNeHbl CiefytoLLme COCTaB/MAoLLMe:

0CO3HaHMe 00Yy4atoLMUCH POCCUIACKON TPaXKAaHCKOW WMAEHTUYHOCTM - TOTOBHOCTU K
CcamopasBUTUIO, CAMOCTOATE/ILHOCTU U CaMOONPEAENEHNIO;

Ha/I4me MOTUBaLMUK K 0BYYEHUIO;

LiefieHanpaB/ieHHOe Pa3BUTUE BHYTPEHHUX YOEXAEHUIA NMYHOCTM Ha OCHOBE KJ/IHOYEBbIX
LLEHHOCTEN N NCTOPUYECKNX TPaAMLMIA 6a30BOI HAYKN XUMUMK;

FOTOBHOCTb M CMOCOOHOCTL 06Y4YarOLMXCH PYKOBOACTBOBATLCS B CBOEA [eATENIbHOCTU
LIEHHOCTHO-CMbIC/IOBbIMM ~ YCTAHOBKaMW, MPUCYLLUMMW  LEIOCTHOM  CUCTEME  XMMUYECKOrO
06pa3oBaHus;

Ha/IMuMe MpaBOCO3HAHMS 3KOSIOrMYECKOM KY/bTYpbl M CMOCOBHOCTM CTaBUTb LEen W
CTPOUTbL XW3HEHHbIE NIaHbI.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHWUA MpeAMeTa «XUMUS» [LOCTUraloTCAd B eAMHCTBE
yyebHOM W  BOCMMTATENIbHON  [eATeNIbHOCTW B COOTBETCTBUM C  FYMaHWCTUYECKMMN,
COLMOKY/bTYPHbIMU,  [IYXOBHO-HPABCTBEHHLIMW  LIEHHOCTAMW 1 naeasiaMmyM  POCCUICKOro
rpaX4aHCKoro oobLlecTsa, MPUHATBIMKM B OOLLECTBE HOpPMamu W Npasuiamy  MOBeLEeHMS,
CMOCOGCTBYHOLLMMI NpoLeccaM CaMOro3HaHMs, caMopasBUTUA U HPABCTBEHHOIO CTaHOB/EHWS
NINYHOCTM 0BYYatOLLMXCS.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA MpeameTa «XUMUS» OTpaxaroT CPOPMUPOBAHHOCTb
ornbiTa MO3HaBaTe/lbHOM W MPaKTUYECKON [AesTeNbHOCTU 00yyaloWmxcs Mo  peanvsauuu
MPUHATLIX B 06LLECTBE LIEHHOCTEN, B TOM YKC/Ie B YaCTu:

1) rpaXaHCKOro BOCNMUTaHus:

0CO3HaHUA 06YyYatoLMMMCA CBOMX KOHCTUTYLIMOHHbIX NpaB M 00513aHHOCTEN, YBaXKEHNS K
3aKOHY 1 NPaBoMopsALKY;

NPeAcTaB/eHNs O COUManbHbIX HOpMax W MpaBWMnax MEX/IMYHOCTHbIX OTHOLUEHWUIA B
KO/NINEKTUBE;

FOTOBHOCTWN K COBMECTHOW TBOPYECKON AeATeNbHOCTM MPU CO3A4aHUMN YUYeBHbIX NPOEKTOB,
peLUeHnn y4ebHbIX 1 NMo3HaBaTe/bHbIX 334ay, BbIMO/IHEHMN XUMUYECKNX 3KCNEPUMEHTOB;

CNOCOGHOCTM NOHUMATL U NPUHMMATL MOTUBBI, HAMEPEHWS, NIOTUKY U apryMeHTbl ApYyruX
MpW aHan3e pasinyHbIX BULOB YYeOHON LeATeNbHOCTY;

2) NaTpUOTUYECKOr0 BOCMUTAHUSA:

LLEHHOCTHOIO OTHOLLEHMS K MCTOPUYECKOMY W HayYHOMY Hacfefuio OTe4YeCTBEHHOM
XM,

YyBXKEeHMsi K Mpoueccy TBOpYecTBa B 06/1aCTM TEOPUM W MPAKTUYECKOro MpUMEHeHMUs
XUMWKN, OCO3HAHWS TOFO, YTO AOCTUDKEHWS HAyKW eCTb pesy/ibTaT A/MTe/NbHbIX HabMAeHui,
KPOMOT/IMBbIX 3KCNEPUMEHTASIbHbIX MOWUCKOB, MOCTOAHHOIO TPYAa YYEHbIX U NPaKTUKOB;



MHTepeca W MO3HaBaTeNbHbIX MOTMBOB B MOMYYEHWU W NOCNEAYHOWEM aHanmse
MH(opMaLuy 0 NepesoBbIX AOCTUXKEHUAX COBPEMEHHON OTEUYECTBEHHON XUMUK;

3) LYXOBHO-HPABCTBEHHOI0 BOCMUTAHUS:

HPaBCTBEHHOIO CO3HAHWS, 3TUHECKOr0 MOBEAEHUS;

CMOCOBGHOCTN  OLEHMBaTb CUTyaUuKn, CBA3aHHblE C  XUMWYECKUMMW  SIBIEHUAMU, U
NMPUHUMATb OCO3HAHHbIE PELUEHMS,, OPWEHTUPYSACL Ha MOpPasibHO-HPABCTBEHHbIE HOPMbI U
LIEHHOCTW;

FOTOBHOCTW OLeHVBaTb CBOE MOBeeHWe W MOCTYMKM CBOWX TOBapulLein ¢ no3vumi
HPaBCTBEHHbIX ¥ NMPaBOBbIX HOPM W 0CO3HaHWE NOCNEeACTBUIN 3TUX NOCTYMKOB;

4) hopMmnpoBaHna KynbTypbl 340P0BbS:

MOHMMaHMS LeHHOCTel 340poBOro M 6e3omacHOro obpasa XXWM3HM, HE06X04UMOCTM
OTBETCTBEHHOrO OTHOLUEHUS K COBCTBEHHOMY (I13UYECKOMY U NCUXNYECKOMY 3[40POBbIO;

cobnofeHns npasunn 6e30nacHOro obpalleHus ¢ BellecTBaMn B ObITy, NOBCEAHEBHOM
YKU3HW U B TPYAOBON AeATENbHOCTH;

MOHUMaHWNA LEHHOCTW NpaBu/l  WHAMBUAYANbHOTO W KOMMEKTUBHOMO  6e30MacHoro
MOBEAEHNS B CUTyaLUsX, YIPOXKatoLMX 340POBbI0 M XKN3HN NKOAEN;

0CO3HaHWA MOCNEeACTBUMIA U HeNpUATUA BpefHbIX NpPuBbIYeK (YNOTPeb/eHns ankorons,
HapKOTUKOB, KypeHus);

5) TpyZLOBOro BOCNUTAHUS:

KOMMYHUKAaTUBHOW  KOMMETEHTHOCTU B  y4eBHO-MUCCNeA0BaTe/IbCKON  AeATeNbHOCTH,
06LLEeCTBEHHO MONE3HOM, TBOPYECKONM W APYTUX BUAAX AeATEIbHOCTHU;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B peLlleHMM NpakTUYeCKUX 3afady  CcoumasibHOM
HarnpaBNEHHOCTU (B pamMKax CBOEro Kacca, LUKO/bI);

MHTepeca K NpakKTUYecKOMy WU3y4eHWUHO NPOgeccuin pasnnMyHoro poga, B TOM uucrie Ha
OCHOBE NPUMEHEHUS MPeAMETHbLIX 3HaHWUIA N0 XUMUWK;

YBOXXEHUA K Tpy4y, N0AsM Tpyaa v pesynbTaTaM TPyAOBOW AeATeNIbHOCTY,;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBMAY&/IbHON TPaeKTopMM 06pa3oBaHUs,
OyayLeli npoteccun 1 peanmn3aumm COOCTBEHHBIX YXM3HEHHBIX M1aHOB C YYETOM JINYHOCTHbIX
MHTEPECOB, CNOCOBHOCTEN K XUMWW, UHTEPECOB 1 MNOTPEBHOCTEN 06LLECTBA;

6) 3K0N0rMYecKoro BOCNNTaHNA:

9KO/MOMMYECKN LieNecoobpa3Horo OTHOLLEHMSI K MPMPOoAe, KaK UCTOYHMKY CYLLECTBOBaHWS
XXW3HU Ha 3eMne;

MOHMMaHWA r106a/lbHOr0 XapakTepa 3KO/IOrMYeCcKMX Nnpobsem, BAMSAHWUS 3KOHOMUYECKUX
MPOLLECCOB Ha COCTOSIHME NMPUPOAHOI 1 coUmManbHOM cpeapbl;

0CO3HaHUA HEOOXOAMMOCTU MUCMOMb30BaHUS JOCTVXKEHNIA XUMUW NS PELEHUS BONPOCOB
paLMoHaNbHOrO NPUPOAONO/L30BaHUS;

aKTVMBHOIO HENPUATUA [EeACTBWIA, MPUHOCALMX Bpef OKpYXXaroleid npupoaHOI cpege,
YMeHWS NMPOrHo3MpoBaTb He6MaronpusaTHbIE 3KOOrMYECKne NOCNeACTBUA MpeAnpUHUMAEMbIX
AEVCTBUIA 1 NpeaoTBpaLLAaTb UX;

HaMYMa PasBMTOrO 3KOMIOMMYECKOrO MbILWIEHUS, 3KONOMMYECKON KynbTypbl, OnbiTa
[EATENbHOCTA  3KONIOTMYECKO  HanpaB/fIeHHOCTW, YMEHMSi PYKOBOACTBOBAaTbCS UMW B
no3HaBaTe/lbHOM, KOMMYHWUKATVBHOM 1 COLMabHON NPaKTKe, CMOCOGHOCTU Y YMEHUS aKTUBHO
MPOTMBOCTOATH NAE0I0rMN XeMOogoouu;

7) LEHHOCTN HAY4YHOr0 NO3HAHUS:

ChopMMPOBAHHOCTM  MUPOBO33PEHUS,  COOTBETCTBYHOLLETO  COBPEMEHHOMY  YPOBHHO
pa3BUTUA HayKWN M O6LLLECTBEHHON NPaKTUKW;



MOHMMaHWS CreunMUKM XUMUN KakK HayKu, OCO3HaHUA eé ponv B (HopMMpPOBaHMK
pauMOHa/IbHOr0 Hay4HOro MbILW/IEHMS, CO34aHMMN LIeIOCTHOMO NpPeACTaB/ieHNs 06 OKpYXKatoLLeM
MUpe KaK O eAMHCTBE NPMPOAbl U YenoBeka, B MO3HAHWM NPUPOLHLIX 3aKOHOMEPHOCTER W
peLLeHnn Npobiem coXpaHeHWs NPUPOAHOro PaBHOBECHUS;

yOeXXAEHHOCTU B OCOO0OM 3HAYMMOCTU XUMWUW ON1S COBPEMEHHOW LMBUIU3ALMK; B €€
r'YMaHUCTUYECKON HanpaB/eHHOCTM W BaXKHOW POMM B CO3L4aHWMM HOBOW 6a3bl MaTepuasibHOiA
Ky/IbTypbl, PeLleHnn rnobasibHbIX NpobsiemM YCTOMYMBOrO Pa3BUTUS YeOBEYECTBA - CbIPbEBOIA,
9HEPreTMYeCcKOn, MNULLEBON W 3KOMOTMYECKON 6e30MacHOCTW, B PasBUTUM  MeAWUVMHBI,
obecneyeHNn YCOBWIA YCMELWHOro TpyAa M 3KOIOMMYeCKM KOM(OPTHOM XXU3HW KaXXA0ro ysieHa
06LLecTBa;

€CTECTBEHHO-HaY4YHON pPamMOTHOCTW: MOHUMAHWA  CYLLHOCTM  METOAOB  MO3HaHUS,
MCMNOMb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOOHOCTM MCMO/b30BaTh MOJTyvaeMble 3HaHWUSA A1
aHaM3a N OOBACHEHUA ABMIEHWUI OKPY>KAtOLLEero mupa v npouMcxXofalwmnx B HEM U3MEHEHWH,
YMeHUs aenatb 060CHOBaHHbIE 3aK/THOUYEHUA Ha OCHOBE HaYUHbIX (JaKTOB 1 MMEKOLMXCA AaHHbIX
C LeNbo Nony4YeHns AOCTOBEPHbIX BbIBOAOB;

CNOCOGHOCTU CaMOCTOATENIbHO MCMO/b30BaTb XMMNYECKME 3HaHWS A/1s PeLleHNs Npo6riem
B peasibHbIX XXMN3HEHHbIX CUTYyaLusX;

MHTepeca K NMo3HaHWUIO W UCCNea0BaTeNbCKOM AeATebHOCTY;

FOTOBHOCTU W CMOCOGHOCTM K HernpepbiBHOMY 00pa30BaHWIO 1M camoo6pa3oBaHuio, K
aKTMBHOMY TMOJIYEHUIO HOBbIX 3HAHWA MO XWMWUM B COOTBETCTBUM C KU3HEHHbLIMU
noTpebHOCTAMY;

MHTepeca K OCOGEHHOCTAM Tpyfa B pas/iM4YHbIX cepax NpothecCMoHaIbHOM
[eATeNlbHOCTU.

METAMPEOMETHbIE PE3Y/IbTATHI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI Y4YeOHOro npeamMeTa «XuUMusi» Ha YPOBHE
cpeaHero obLero 06pa3oBaHus BKIKOYAtOT:

3HauMMble 19 (DOPMMPOBAHUS MUPOBO33PEHNS O0OYYatOLLMXCA MEXANUCUMNINHAPHbIE
(MeXnpeaMeTHble) 06LLeHay4YHble MOHATUSA, OTpaXKatoLmMe LeN0CTHOCTb HayYHOW KapTUHbI Mypa
W crneunuKy MeToL0B NO3HAHWSA, UCMO/b3YEMbIX B eCTECTBEHHbIX Haykax (Matepus, BeLecTBo,
3Heprus, siBfeHWe, NpPoLecc, cucTeMa, Hay4HbIi (DakT, MPUHLMA, TUNoTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopus, UccnefoBaHve, HaboAeHVe, U3MepPeHMe, IKCNEPUMEHT U Apyrie);

YHMBEpPCa/ibHble  y4yebHble  feicTBuA  (MO3HaBaTesIbHbIE, KOMMYHWKaTUBHbIE,
perynsaTuBHble), obecneunBaroime  (opMMpoBaHUE  (PYHKUMOHaIbHOW  FPamMOTHOCTM U
couvanbHOM KOMNeTeHLMM 06yYatoLLMXCS;

CMOCOGHOCTb  06yYarOLMXCA  WUCMOMb30BaTb  OCBOEHHbIE  MEXAWUCLMMNINHAPHBIE,
MWUPOBO33PEHYECKME 3HAHWS U YHUBepcasibHble Y4YeOHble [AeACTBUA B MO3HABaTE/IbHOW 1
couvanbHOW NpakTUKe.

MeTanpeaMeTHble pe3y/ibTaTbl OTPXAKT OBNafeHUe YHUBEPCAbHbIMU - YUYe6HbIMU
Mo3HaBaTe/lbHbIMU, KOMMYHUKATUBHLIMU U PErYNSTUBHBIMU AENCTBUAMN.

OBnajgeHue yHMBepcanbHbIMU y4ebHbIMW NO3HaBATE/IbHbIMUW AEACTBUSAMU:

1) 6a30Bble NOrNYecKme aencTens:

CaMOCTOATENIbHO  (hOPMY/IMPOBaTL U aKTyanu3vMpoBaTb Mpo6sieMy, BCECTOPOHHe e
paccMaTpuBars;

onpesensTb Lenu [esTeNbHOCTW, 3afaBasi napameTpbl U KPUTEPUM KX LOCTUDKEHWS,
COOTHOCUTb pe3y/bTaTbl AeSATENIbHOCTM C NOCTaBEHHbIMU LEeNsaMu;



MCNOMb30BaTb MPU OCBOEHUWM 3HAHWIA MPUEMBI NOrMYECKOrO MbILWIEHNUS - BbIAENATb
XapaKTepHble MNPU3HaKW MOHATMIA W yCTaHaB/MBaTb WX  B3aMMOCBSA3b, WCMNOMb30BaTb
COOTBETCTBYHOLLME NOHATUS ANS 00BbACHEHWS OTAEMbHbIX (DAKTOB U ABMEHUIA;

BblOMpaTb OCHOBaHMS U KpUTEPUM AN1st KNacCUUKaLMn BELECTB U XMMUYECKNX PeaKLniA;

yCTaHaB/NMBaTb MNPUYNHHO-CNEACTBEHHbIE CBA3W MEXAY M3YYaeMbIMU SBEHUAMMU;

CTPOUTb JIOFMYECKNe paccyXxaeHus (MHAYKTMBHble, [AeAyKTVBHbIE, MO aHaiorum),
BbISIBNATb 3aKOHOMEPHOCTM M MPOTMBOPEYUs B paccMaTpuBaeMbiX SBNEHUSAX, (POPMYMPOBaTb
BbIBO/b! M 3aKNHOYEHUS;

NMPUMEHATb B MPOLLECCe NO3HaHWUS, UCMOMb3yeMble B XUMUM CUMBOSIMYECKME (3HAKOBbLIE)
Mozenn, nNpeobpas3oBbiBaTb MOAE/bHbIE MPeACTaBNEHNS - XUMUYECKNIA 3HAK (CUMBOST) 3/1EMEHTA,
XMMUYeckas (hopMyna, YypaBHEHVWE XMMWYECKOW peakumMnm - 1Mpyv pelleHun  yyebHbIX
Mo3HaBaTe/lbHbIX U MPaKTUYeCKMX 3ada4y, MPUMEHSATb Ha3BaHHble MOAE/bHble MpeacTaB/eHNs
AN1S BbISIBNEHUSA XapaKTePHbIX NPU3HAKOB N3yYaeMbIX BELLECTB N XMMUYECKUX peakLi.

2) 6a30Bble MccnenoBaTeNibckme AencTena:

BMafieTb OCHOBaMM METOA0B Hay4YHOr0 NMO3HAHWUSA BELLECTB U XMMUYECKMX PeaKLn;

(hopmynupoBaTb LeNM W 3adayuM  UCCNeAoBaHWs, WCMOMb30BaTb MOCTaB/IEHHbIE W
CamMOCTOSTe/IbHO CHOPMY/IMPOBaHHbIE BOMPOCHI B KayecTBe MHCTPYMeHTa MO3HaHWA U OCHOBbI
ANns (opPMMPOBaHNSA rMNOTE3bl MO MPOBEPKE NMPaBUNbHOCTY BbICKa3bIBaEMbIX CYX/AEHUI;

BMafleTb HaBblKaMW CaMOCTOATE/IbHOr0 MNAaHWPOBaHWUS W MPOBEAEHMS  YUYEHUYECKUX
3KCMEePUMEHTOB, COBEPLLUEHCTBOBATb YMEHMA HabnoaaTh 3a XO4OM Mpouecca, CaMOCTOATE/NbHO
MPOrHO3MpoBaTb ero pesynbtar, (QopMynMpoBaTb 0000LEHUS W BblBOAbl OTHOCUTENIbHO
[OCTOBEPHOCTY pe3y/ibTaToB WMCC/ef0BaHUsA, COCTaB/IATb 060CHOBaHHbIN OTHET O MPOAENaHHOW
paboTe;

npuobpeTaTb OMbIT YYEHUYECKON WCCNefoBaTeNbCKOM W MPOEKTHON AeATeNbHOCTHU,
NPosBNSATb CMOCOOGHOCTb M FOTOBHOCTb K CaMOCTOSTE/IbHOMY MOUCKY METOAOB PeLUeHMS
NPaKTUYeCKUX 3aaay, NPUMEHEHMIO Pa3/IMYHbIX METO0B MO3HaHMS.

3) paboTa ¢ MHhopmaLmei:

OPUEHTMPOBATLCA B Pas3/IMYHbIX  WUCTOYHMKaX MHDopMaumy  (Hay4Ho-MonynspHas
nuntepatypa  XMMMWUYECKOro  COfep)kaHus, CrpaBO4YHble Mocobus, pecypcbl  WHTepHeTa),
aHaM3MpoBaTh MH(OPMaLMIO  pasIMYHbIX BUAOB U (OPM  MpPeLCTaBleHUs, KPUTUYECKM
OLIEHMBATb €€ J0CTOBEPHOCTb M HEMPOTUBOPEUNBOCTD;

(hopMynmMpoBaThb 3anpocbl M MPUMEHATb Pas3INYHble METOAbl NPW MOUCKE M 0T6ope
NH opMaLK, HE06X0AMMOW AN1S BbIMOHEHNS YYeOHbIX 3afay onpeaenéHHoOro Tnna;

npuobpeTtaTb OMbIT NCMOMb30BaHNA UHHDOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOMOIMIA 1
pas/IMYHbIX MOUCKOBbLIX CUCTEM;

CamMOCTOSITe/IbHO BbIGMPaTb ONTUMa/IbHYIO (hOPMY MpeAcTaBieHNs NHpopMaLnn (Cxembl,
rpatvku, guarpammbl, Tabnubl, PUCYHKU U ApYyrue);

MCNOMb30BaTb Hay4HbIi $3blK B KauyecTBe CpeACTBa NpM paboTe C  XUMUYECKOMN
MHOPMaLMERn: NPUMEHATb MeXnpeaMeTHble ((M3MYecCKMe U MaTeMaTUYeCKMe) 3Haku W
CUMBO/IbI, (hopMy/ibl, a66peBMaTypbl, HOMEHKNATYPY;

MCNOMb30BaTh M NPeobpas3oBbIBaTb 3HAKOBO-CUMBOIMYECKME CPEACTBA HarSAHOCTH.

OBnafieHne yHuBepcanbHbIMM KOMMYHUKATUBHbIMU AeACTBUSMN:

3aflaBaTb BOMPOCHI MO CYLLECTBY 06CY)XAAEMOW TeMbl B XO4e Auanora u/vnum AucKyccum,
BbICKa3blBaTb  WAen, (HOpMynMpoBaTb CBOM  MPEA/IOKEHMS OTHOCWUTE/IbHO  BbIMO/IHEHUSA
NpeanoXKeHHOW 3aaaun;



BbICTYNaTb C Mpe3eHTauueil pe3y/nbTaToB MO3HaBaTe/IbHOW AeATeNbHOCTU, MOMYYeHHbIX
CaMOCTOATENIbHO MM COBMECTHO CO CBEPCTHMKAMWM MPU  BbIMOIHEHUM  XUMUYECKOTO
3KCMeprMeHTa, MpaKTUYecKoW pPaboTbl MO MCCNeA0BaHUIO CBOWCTB M3Yy4aemblX BELLECTB,
peanv3aumm y4e6HOro npoekta ¥ (HopMynMpoBaTb BbIBOAbI MO pe3ynbTaTaM NPOBEAEHHbIX
ncecnefoBaHNn NyTEM COrnacoBaHUA MO3nLMIA B Xofe 06CYXKAeHUS 1 06MeHa MHEHUSIMU.

OBnageHune yHuBepcanbHbIMU PErYNATUBHbIMU LEeACTBUAMU:

CaMOCTOATENIbHO M/1aHMPOBaTb M OCYLLECTBNSATb CBOK MO3HaBATE/IbHYH AEATeNbHOCTb,
onpegenss eé uenv 1 3afayn, KOHTPONMPOBaTb U MO Mepe He0OXOAMMOCTM KOPPEKTMPOBaTb
npeanaraemblii anropuTM AeNCTBUIA NPY BbIMOMHEHNN YYEOHbLIX W UCCNefoBaTeNbCKMX 3afad,
BblOUpaTh Hanbonee aPMEKTUBHBIV CMOCO6 NX PeLLeHUs ¢ YYETOM MOTYyUYEHNS HOBbIX 3HAHWI O
BELLIECTBAX N XUMNYECKNX PeaKLUsX;

OCyLLeCTB/IATb CaMOKOHTPO/J1b CBOEl DEATENBHOCT Ha OCHOBE CaMOaHa/IM3a W«
CaMOOLIEHKW.

MPEOMETHbBIE PE3Y/IbTATbI
10 KNACC

[MpeameTHble pe3ybTaTbl 0CBOEHNA Kypca «OpraHuyeckas XMMmusa» OTpaXkaroT:

ChOPMMPOBAHHOCTb  MPEACTaB/IEHWA O XMMWUYECKOW COCTaBNAOLWEA eCTeCTBEHHO-
HayYHON KapTWUHbI MWUpa, PON XMMWW B MO3HAHWM SABNEHWIA NPUPOAbI, B (HOPMUPOBAHWM
MbILUNEHUA W KYNbTypbl ANYHOCTW, €€ (DYHKUMOHaNbHON FPaMOTHOCTW, HeobXoAuMMon ans
pelleHns NpakTUYeCKMX 3afay W 3KONOrMYecKM O0OOCHOBAHHOTO OTHOLUEHMS K CBOEMY
3040POBLIO U NPUPOAHON Cpefe;

BlafleHne CUCTEMOM XMMUYECKUX 3HaHWIA, KOTOpas BK/IKOYAeT: OCHOBOMOMAararoLme
MOHATUA (XMMWYECKMIA 3N1IEMEHT, aTOM, 3/1EKTPOHHAsA 000/104Ka aToMa, MOJEKY/a, BaNleHTHOCTb,
3NIEKTPOOTPULATENIbHOCTb, XMMUYECKass CBA3b, CTPYKTypHas qopmyna (pa3BépHytas U
COKpawéHHasA), MO/Mb, MOMApPHasA Macca, MONAPHLIA  O6BbEM,  YrNepoAHbIA  CKeneT,
(hyYHKUMOHaNbHasA rpynna, pagukan, W30Mepus, M30Mepbl, FOMOSIOrMYECKUIA psjd, FOMOJOrN,
YrneBofopoabl, KUCNOPOA N a3oTcofepXKallme COoeanHeHWs, MOHOMep, Monumep, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/ISAPHbIE COEAVHEHUS); TEOPUM 1 3aKOHbI (TEOPUA CTPOEHUS OPraHUYecKnX
BewectB A. M. bByTnepoBa, 3aKOH COXpaHEHWs MacCbl BeLLeCTB); 3aKOHOMEPHOCTW,
CUMBOJIMYECKUIA SI3bIK XMMWUW; MMUPOBO33PEHYECKME 3HAHMUS, NeXallMe B OCHOBE MOHWMaHUS
MPUYUHHOCTA U CUCTEMHOCTU XMMMUYECKUX ABNEHWUIA, (DaKTOMOrMYeCKMe CBEAEHUS O CBOMCTBAX,
cocTaBe, Moy4YeHUN 1 6e30MacHOM MCNO/b30BaHNM BaXKHEWLLMX OpraHNYecKnx BewecTs B ObITy
1 NPaKTUYECKOM AesTENIbHOCTW YeNiOBeKa,;

ChOPMUPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble NPU3HaKN MOHATUIA, yCTaHaBNBaTb
NX B3aMMOCBA3b, UCMO/Ib30BaTb COOTBETCTBYHOLLIME MOHATUSA NMPX ONMCAHNN COCTaBa, CTPOEHUA U
npeBpaLleHnin OpraHNYecKNX COeANHEHWIA;

ChOPMMPOBAHHOCTb YMEHWIA MCNOMb30BaTb XUMUYECKYHD CUMBOMMKY A/ COCTaB/IEHWS
MOJIEKYNAPHBIX MU CTPYKTYPHbIX (Pa3BEPHYTON, COKPaLLEHHON) (hopMysT OpraHMYecKnX BeLLecTB
M YPaBHEHUIA XUMUYECKNX peakLnid, N3roTaBimBaTb MOLENM MOMEKYN OPraHWYecKnx BeLLecTB
ANA UNNCTPaLUN UX XMMUYECKOT0 U NMPOCTPaHCTBEHHOIO CTPOEHUS;

ChOpMMPOBAHHOCTb YMEHWIA YCTaHaB/IMBaTb MPUHAA/IEXHOCTb M3YUYEHHBIX OpraHUYecKmx
BELLECTB MO WX COCTaBY W CTPOEHWIO K OnpefenéHHOMY Kraccy/rpynne COeAvHeHWi
(yrneBofopofbl,  KWCMOPOL W a30TCOAepXKalime  COeAMHEHWS,  BbICOKOMOJIEKY/ISIPHbIE



COefVHEeHWs), faBaTb VMM Ha3BaHUA MO CUCTeMaTuyeckoil HomeHknatype (LLIPAC), a Takxe
NPUBOANTL TPUBMA/IbHbIE Ha3BaHUA OTAENbHbIX OPraHMYecKuUX BeLeCTB (3TWIeH, MPOMWIIEH,
aueTuneH, STUEHINKONL, TNIMUEPUH, ¢eHon, (opManbaerns, auetanbierni, MypaBbMHas
KWIC/OTa, YKCYCHad KMCNOTa, O/IeMHOBAs KWC/OTa, CTeapyvHOBas KWUC/OTa, T/1H0K03a, PPYKTO3a,
Kpaxman, Lenntsosa, ruuuH);

ChOPMMPOBAHHOCTb YMEHUSI ONpefensaTb BUAbl XUMWUYECKOW CBA3W B OPraHMyeckmx
CoefiMHeHMAX (OAMHAPHbIE U KPaTHbIE);

ChOPMMPOBAHHOCTb YMEHWUA MPUMEHSATL MOMIOKEHNA TEOPUM CTPOEHWUA OPraHNUYecKux
BewwecTB A. M. byTnepoBa /19 06BbSACHEHNA 3aBUCMMOCTM CBOWCTB BELLECTB OT WX COCTaBa W
CTPOEHMA; 3aKOH COXPaHEHWNA MacChl BELLECTB;

ChOpMMPOBAHHOCTb YMEHWIA XapaKTepu3oBaTb COCTaB, CTPOEHWE, (u3nYeckue W
XVMUYECKME CBOMNCTBA TUMUYHbLIX NPEeLCTaBUTENEN PasNYHbLIX KAaCcCOB OPraHNYecKmnx BeLecTB
(meTaH, aTaH, 3TWNEH, NPONWAEH, aueTwuneH, 6yTaameH-1,3, MeTunbyTaameH-1,3, 6eH3o0n,
MeTaHo/1, 3TaHO/, 3TUEHIINKOMb, TNIMLEPUH, ()eHON, aueTanbAerng, mMypaBbMHas M YKCYCHas
KUCMOTbI, T/1I0KO3a, Kpaxmas, Lennto3a, amMMHOYKCYCHas KuC/ioTa), WMICTPUpoBaTtb
reHeTUYECKYIO CBA3b MEXAY HUMMK YPaBHEHWSMW COOTBETCTBYHOLMX XMMUYECKUX peakumid ¢
MCNOMb30BaHMEM CTPYKTYPHbIX (hopmyTT;

ChOPMMPOBAHHOCTb YMEHMSI XapaKTepu30BaTb WCTOYHWUKW YrNeBOAOPOAHOrO  Cblpbs
(HethTb, MPUPOLHBIVA ra3, yrosb), CAOCOObI WX MepepaboTKM M MPaKTUYECKOe MpPUMEHEHMe
MPOAYKTOB NepepaboTKu;

CPOPMUPOBAHHOCTb YMEHWUIA MPOBOAWUTL BbIYUCIEHUS MO XUMWUYECKUM YPaBHEHUAM
(Maccbl, 06BbEMA, KOMMYecTBa WMCXOLHOrO BELLEeCTBA WM MPOAYKTA peakumu Mo WM3BECTHbIM
macce, 06bEMyY, KOMMYECTBY OHOMO U3 UCXOAHBIX BELLECTB UK NPOLYKTOB peakLmn);

chopMMPOBaHHOCTb YMEHWI BNafeTb CUCTEMOI 3HaHWUIA 06 OCHOBHbLIX METOLAX Hay4HOro
MO3HaHUA, WCMNOMb3YEMbIX B XUMUW NP U3YYEHUM BELLECTB M  XUMUYECKUX SABJIEHWIA
(HabnogeHne, M3MepeHWe,  3KCMEePUMEHT, MOAENMPOBAHME), WCMONb30BaTb  CUCTEMHbIE
XUMUYECKME 3HAHWUA 41 NPUHATUA PELUEHNIA B KOHKPETHBIX YXXU3HEHHbIX CUTyaLmMaX, CBSA3aHHbIX
C BeLecTBaMm U UX NPUMEHEHUEM,;

chopMMPOBaHHOCTb YMEHWI CObMtOLAaTL Npasuia Nosb30BaHUA XMMUYECKOWA MOCYL0M 1
nabopaTopHbIM 060pYy0BaHNEM, a TaKXKe NnpaBuia 0bpaLLeHNs C BelecTBaMy B COOTBETCTBUN C
WHCTPYKLMAMU MO BbIMO/IHEHNIO NabOPaTOPHbLIX XMMUYECKUX OMbITOB;

CPOPMMPOBAHHOCTb YMEHWI MaHUPOBaTb W BbINOMHATL XUMUYECKWUIA  3KCMEPUMEHT
(NpeBpaLLeHNs OpraHNYecKMX BELLECTB MPU HarpeBaHWK, NOyYeHWe 3TUIEHA U U3YYeHWe ero
CBOMCTB, KayeCTBEHHble peakUMn OpraHMYeckMx BeLecTB, JeHaTypaums 6enkoB npu
HarpeBaHUW, LBETHbIE peakLun GesikoB) B COOTBETCTBUW C NpaBuiamMm TEXHUKN 6e30MacHOCTM
npy obpalleHnn ¢ BellecTBamy 1 labopaTopHbIM 060pYAOBaHMEM, MPeLCTaBNATb pe3y/bTaTbl
XMMWUYECKOr0 3KCrepumeHTa B (hopMe 3anucy YpaBHEHWIA COOTBETCTBYHOLLMX peakuuid u
(hopMyNMpoBaTh BbIBOAbLI HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb YMEHUIN KPUTUYECKU aHa/IM3MPOoBaTb XMMWUYECKYHD WH(OpMaLmto,
NoJsly4aeMyto M3 pasHbIX MCTOYHWMKOB (CpefCcTBa MaccoBoi UHopmauun, VIHTEpHET 1 Apyrux);

ChOPMMPOBAHHOCTL  YMEHMWIA  COGMOAATL MpaBuia  3KOMOrMYECKU  LienecoobpasHoro
noBeAeHNs B ObITy W TPYLOBOM [EATENIbHOCTU B LEAX COXPaHeHWs CBOEro 340pOBbA U
OKpY>KatoLLein NpUpPoAHOIA cpefbl, 0CO3HaBaTb OMACHOCTb BO3AENCTBUS Ha XXMBbIE OpraHW3Mbl
ONPefenéHHbIX OpraHNYeckux BeLLecTB, MOHWMaa cMmbicn nokasaTena [MAK, MoACHATL Ha
npurmMepax crnocobbl YMeHbLUEHNS U NPeAoTBPaLLeHns UX BPeAHOrO BO3AENCTBUSA HA OpraHu3Mm
YesioBeka;



AN 06yYaroLMXCA C OrpaHMYEHHbIMU BO3MOXKHOCTAMMU 3[0POBbA: YMEHME MPUMEHSTH
3HaHUA 06 OCHOBHbIX AOCTYMHbIX METO4aX MO3HaHWS BELLECTB U XUMUYECKNX ABNEHUIA;

AN cnenbiX W CNaboBMAALLMX 0Oy4atoWmMXcs: YMEeHVEe WCMNo/b30BaTb  PebeHo-
TOYEYHYHO cucTeMy 0603HaueHuI J1. Bpaiins Ans 3annMcu XUMMUYECKUX hopmy .

11 KNACC

MpeameTHble pe3y/bTaTbl 0OCBOEHMS Kypca «OOLWas W HeopraHMyeckas XUMms»
OTpaXaroT:

ChOPMMPOBAHHOCTb  MPEACTAB/IEHUA: O XUMUYECKON COCTaBMSAKOLWENA eCTeCTBEHHO-
Hay4YHOW KapTWUHbI MUpa, PON XMMWUW B MO3HAHWW SBNEHWIA NPUPOAb!, B (HOPMMPOBaHMUM
MbILUEHNA W KYNbTYPbl JIMYHOCTU, €€ (DYHKUMOHA/IbHON rpaMOTHOCTW, HeoOXOAMMOW A/is
pelleHnss NPaKTUYeCKMX 3ada4y W 3KOMOTMYeCKM OO6OCHOBAHHOIO OTHOLLEHWS K CBOEMY
300POBbIO 1 NPUPOAHOI Cpeag;

BNafieHMe CUCTEMOM XUMWUYECKUX 3HaHWIA, KOTopas BK/IHOYMAET: OCHOBOMOMararoLime
MOHATUA (XMMUYECKUIA 3/1EMEHT, aTOM, M30TOnN, S-, p-, d- 3NeKTPOHHbIE OPOUTaIN aTOMOB, WOH,
MOSIEKyNa, MO/b, MONSAPHbIA 06LEM, Ba/EHTHOCTb, 3/1EKTPOOTPULLIATENIbHOCTL,  CTEMEHb
OKWUCNEHMs,, XMMUYecKad CBA3b (KOBaJIEHTHasi, WOHHas, MeTa//inyeckas, BOAOPOAHas),
KpuUCTanMyeckasd  pewétka, TWUMbl  XUMUYECKUX  peakuuid, pacTBOp,  3MEKTPONUTSI,
HE3NeKTPONNTLI, 3NEKTPOUTUYECKAs AMCCOUMaLNS, OKWUCMUTENb, BOCCTAHOBWUTENb, CKOPOCTb
XMMUYECKON  peakuun,  XMMWYECKOE  paBHOBECME); TeOpUM M 3aKOHbl  (Teopus
3NEKTPONIUTMYECKON Aauccoumaumn, nepuoamyeckmii 3akoH MO, W. MeHgeneeBa, 3akoH
COXPaHeHMs MacCbl BELLECTB, 3aKOH COXPAaHEHUSi U MPEBPALLEHNS 3HEPTUN NPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTW, CUMBO/IMYECKMIA A3bIK XMMWUW, MUPOBO33PEHYECKME 3HaHUS,
nexawe B OCHOBE MOHMMaHMS MPUUYMHHOCTM U CUCTEMHOCTU XUMUYECKUX SBMEHWNA,
(haKTONIOrMYecKne CBEEHUSI O CBOMCTBAX, COCTaBe, MOyYEHUN U 6e30MacHOM MCMO/b30BaHNUN
BaKHEMLLMX HEOPraHWYECKMX BELLECTB B ObITY M MPaKTUYECKON AeSTENbHOCTMN YE/IOBEKA;

ChOPMUPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble MPU3HaKN MOHATUIA, YCTaHaB/IMBaTb
MX B3aMMOCBS3b, MCMO/b30BaTb COOTBETCTBYIOLUME MOHATUA NPU ONUCAHUN HEOPraHNUYecKuX
BELLLECTB M UX NpeBpaLLeHui;

ChOPMMPOBAHHOCTb YMEHWIA MCMNO/b30BaTb XMUMUYECKYHO CUMBOMMKY A/ COCTaB/IEHWS
(hopMyn BeLUECTB W YPaBHEHUI XUMUYECKUX peakumii, CUCTEMATUYECKYD HOMEHKNATypy
(LUPAC) n TpuBManbHble Ha3BaHWA OTAENMbHbIX HEOPraHMYeckuxX BelecTB (YrapHblid ras,
YINEKNCbIA ra3, aMMMaK, rawéHas W3BeCTb, HeralléHas W3BeCTb, MWUTbeBas €OAa, MUPUT W
Apyrve);

ChOpPMMPOBAHHOCTb YMEHWI1 ONpeaensTh BaIEHTHOCTb U CTeNeHb OKUCIEHMSI XUMUYECKMX
3N1EMEHTOB B COEANHEHMSIX Pa3fIMYHOro COCTaBa, BUA XMMUYECKOW CBA3W (KOBasleHTHas, MOHHas,
MeTa/lIM4eckas, BOAOPOAHas) B COEAMHEHUSX, TUM KPUCTANINYECKOA PELLETKN KOHKPETHOrOo
BellecTBa (aTomMHas, MOSEKYNApHasA, WOHHasA, MeTajiIMyecKasn), XapakTtep cpefbl B BOAHbIX
pacTBopax HeopraHW4ecknX CoeMHEHNI;

ChOpMMPOBAHHOCTb YMEHMWI YCTaHaBNMBaTb NMPUHAAIEXHOCTb HEOPraHWYECKMX BELLECTB
Mo MX COCTaBy K OnpeAenéHHOMY Knaccy/rpynne coeguHeHui (NpocTble BELLECTBa - MeTa bl U
HeMeTa/l/ibl, OKCU/bl, OCHOBAHWSA, KACNOTbI, aM(DOTEPHbIE TMAPOKCUABI, COMK);

ChOpMMPOBAHHOCTb YMEHWUIA pacKpbiBaTb CMbIC/T MEPUOAMYECKOro 3akoHa [. W
MeHzeneesa U [AEMOHCTPUPOBAaTb  €r0  CUCTEMATU3UPYIOLLYI0,  OOBACHUTENbHYD 1
MPOrHOCTUYECKYHO (DYHKLNN;



CPOPMMPOBAHHOCTL  YMEHUIA  XapaKTepu3oBaTb  3/IEKTPOHHOE  CTPOEHWe  aTOMOB
XMMUYECKNX 3N1eMeHTOB 1-4 nepnofoB NeproanyecKon cUcTeMbl XMMUYECKMX 31eMeHToB [. W
MeHzeneeBa, WCMOMb3yA MOHATUSA «S-, P-, O-3/EKTPOHHbIE OpPOUTANIN», «3HEpPreTUyecKue
YPOBHW», OOBACHATb 3aKOHOMEPHOCTU W3MEHEHWSI CBOWCTB XWMWYECKMX 3/IEMEHTOB U UX
COeIMHEHWI Mo nepuogam 1 rpynnam Mepruoanyeckoit CUCTEMbI XUMUYECKUX 3neMeHToB . W.
MeHpeneesa;

ChopMMPOBAHHOCTb  YMEHWUIN  XapakTepu3oBaTb  (OMUCbIBATb)  O6LUME  XUMUYECKUe
CBOMCTBA HeEOpraHM4yeCcKMX BeLLECTB Pa3IMYHbIX K1accoB, MOATBEPXAaTb CYLLECTBOBaHME
FeHETUYECKON CBA3M MeXAy HeOpraHWYecKMU BeLLeCTBaMM C  MOMOLLbK  YpaBHEHWIA
COOTBETCTBYHOLLUMX XUMUYECKNX PeakLuii;

ChOpPMMPOBAHHOCTb YMEHUA KNacCUPULMPOBaTL XMMUYECKUE peakuuy Mo pas/inyHbIM
npu3Hakam (4Ucny W COoCcTaBy pearvpyrowmx BewecTs, TernaoBOMY 3((eKTy peakumm,
M3MEHEHUIO CTEMNEHEN OKMC/IEHNSA 3/1EMEHTOB, 06PaTUMOCTMW peakLun, YHaCTUIO KaTan3aTopa);

ChopMMPOBAHHOCTb YMEHUIA COCTaBNATbL YPaBHEHUA peakUMil pasnnyHbIX TUMOB, NOSHblE
M COKpaLLEHHble YpPaBHEHUS peakuuii MOHHOrO OO6MeHa, YYMTbIBas YCMI0BMS, MPU KOTOPbIX 3TU
peakuuy nayT A0 KOHLa;

ChOPMMPOBAHHOCTb YMEHWUI MNPOBOAWTL peakuun, MNOLTBEPXKAAIOWME KaveCTBEHHbIV
COCTaB Pas3/MYHbIX HEOPraHMYeCKMX BELUECTB, pPacro3HaBaTb OMbITHbIM MYTEM  WOHbI,
MPUCYTCTBYHOLLME B BOAHbIX PACTBOPAaX HEOPraHNYeCKNX BELLECTB;

ChOpPMMPOBAHHOCTb YMEHMWI pacKpbiBaTb CYLLHOCTb OKWC/IUTEIbHO-BOCCTAHOBUTE/bHbIX
peakLMin MoCpeLCTBOM COCTaB/EHUSA 3/IEKTPOHHOIO 6anaHca aTux peakuui;

CPOPMUPOBAHHOCTb YMEHUIA OOBACHATL 3aBUCMMOCTb CKOPOCTU XMMUYECKOW peakumn ot
pasfIMyHbIX (PAKTOPOB; XapaKTep CMELLEeHMs XMMUYECKOro pPaBHOBECUS B 3aBUCMMOCTM OT
BHeLLUHero Bo3geictausa (NpuHumn Jle LLaTense);

ChOpMMPOBAHHOCTL YMEHWIA XapaKTepu3oBaTb XMMMUYECKME MPOLECChl, fiexaline B
OCHOBE MPOMbILL/IEHHOIO MO/YYEHUS CEPHOM KMCOTbI, aMMUaKa, a Takke CHopMUPOBAHHOCTb
npeacTaBneHNin 06 0OLUMX Hay4HbIX MPUHLMNAX U 3KOMOrMYecKnx npobremax XUMUYecKoro
MPOWN3BOLCTBA;

CPOPMMPOBAHHOCTb  YMEHWUI MPOBOAWUTL BbIYUC/EHUS C  WCMONb30BaHWMEM MOHATUSA
«MaccoBas [J0M1s BellecTBa B pacTBOpe», OOBLEMHbLIX OTHOLUEHWI ra30B MPU XUMUYECKUX
peakuusx, mMaccbl BellecTBa MM 0O6bEMA rasoB MO M3BECTHOMY KO/IMYECTBY BELLECTBA, Macce
N 06bEMY OAHOIO M3 Y4acCTBYHOLLMX B peakuuy BeLlecTB, TEMJ0BOro 3g(hekTa peakumm Ha
OCHOBE 3aKOHOB COXPaHeHUs MacChbl BELLECTB, MPEBPALLEHMA Y COXPAHEHUSA SHEPTUU;

chopMMpPOBaHHOCTb YMEHWI CObNtOAATL Npasuia Nob30BaHUA XUMWUYECKON NOCYLon 1
nabopaTtopHbIM 060pYA0BaHMEM, a TakXe npasuia 06paLLeHns C BELLeCTBaMU B COOTBETCTBUN C
WHCTPYKLMAMMW MO BbIMO/IHEHNIO NaBOPaTOPHbLIX XMMUYECKMX OMbITOB;

CPOPMMPOBAHHOCTL YMEHWIA MNaHUPOBaTb W BbLIMOMHATL XUMWUYECKWIA  3KCMEPUMEHT
(paznoxkeHne nepokcuia BOLOPOZA B MNPUCYTCTBUM KaTa/mM3aTopa, OnpefenieHve cpegbl
pacTBOPOB BELLECTB C MOMOLLBH0 YHMBEPCAIbHOrO UHAMKATOPA, BIMSAHWE Pa3/IMyHbIX ()akTopoB
Ha CKOPOCTb XMMWYECKON peakuun, peakumy MOHHOTO OOMeHa, KauyeCTBEHHble peakuMn Ha
Cynb(hat-, KapboHaT- 1 XNOPUA-aHMOHbI, Ha KaTUOH aMMOHWS, peLleHne 3KCNepUMeHTa/IbHbIX
3agay no Temam «MeTtannbl» N «HemeTannbl») B COOTBETCTBMW C MpaBUiaMN  TEXHUKM
6e30MacHOCTM Npu obpalLeHnn ¢ BelecTBaMu 1 n1abopaTopHbIM 060pYyA0BaHMEM, NPELCTaBATb
pesy/nbTaTbl XMMWYECKOro 3KCMepuMeHTa B (DOpMe 3anucy ypaBHEHWIn COOTBETCTBYHOLLMX
peakumin n hopMynMpoBaThb BbIBOAbl HA OCHOBE 3TUX Pe3y/bTaToB;



ChOPMMPOBAHHOCTb YMEHUI KPUTUYECKN aHaNM3MpoBaTb XMMUYECKYHD WH(OPMaLuLo,
MoNy4yaeMyro M3 pasHbIX WCTOYHMKOB (CpeAcTBa MacCOBOM KOMMYHUKauuu, VIHTepHET w
APYTnX);

ChopMMPOBAHHOCTL YMEHWIA COBNOAATL MpaBuaa 3KOMOrMYECKU  LienecoobpasHoro
noeefeHNs B ObITy W TPYLOBOW [eATeNbHOCTU B LENAX COXPaHeHUs CBOEro 340pOBbsi WU
OKpYy>atoLLein NpUpPoOAHOIA cpefbl, 0CO3HABAaTb OMACHOCTb BO3AEWCTBUSA Ha XXMBblE OpraHU3Mbl
onpefenéHHbIX BELLECTB, NMOHMMas CMbic/ nokasatens MAK, nosicHATb Ha npyMepax cnoco6bl
YMeHbLUEHUS 1 NPeLOTBPaLLEHNSA UX BPeAHOr0 BO3AENCTBUA Ha OPraHnU3M YesiOBEKa;

AN 06y4YaloLWMXCA C OrpaHNYeHHbIMU BO3MOXXHOCTAMM 3[0POBbA: YMEHWE MPUMEHATb
3HaHWs1 06 OCHOBHbIX JOCTYMHbLIX METOAAX NO3HAHWSA BELLECTB N XMMUYECKUX SBIEHWIA;

AN cnenbiX W CNaboBUAALWMX 0OYyYaroLMXCsA: YMEHWe WCMOob30BaTh PenbedHo-
TOYEYHYIO cUCTeMy 0603HaYeHWiA J1. Bpaiing ana 3anucm XMMUYecKnx popmys.



TEMATWNYECKOE MNJTAHNPOBAHWE
10 KNACC

KonnyecTBo 4acos

HanmeHoBaHMe pasfenos U Tem

Ne n/n
nporpammebl Bcero

Pasgen 1 TeopeTuyeckne 0CHOBbI OPraHNYecKol XUMum

MpeaMeT opraHnyeckoin xumunn. Teopus
11 CTPOEHMS OPraHNYecKnX coeuHeHnn A.
M. byTnepoBa

Toro no pasgeny

Pasgen 2. ¥Yrnesogopozbl

2.1 MpefenbHble YrNeBoAopOibl — anKaHbl

HenpeaenbHble YrneBoAopoabl: ankeHbl,

2.2
aIKaiVeHbl, aNIKUHbI
2.3 ApomaTtunyeckune yrnesofoposbl
24 MpurpoaHble NCTOUYHWKK YTIEBOLOPOLOB

1 MX nepepaboTka

KOHTpO/bHbIE
paboThbl

[MpakTnyeckune
paboThbl

ONIeKTPOHHbIEe

(undposble)
obpa3oBaTe/ibHble

pecypchl

bubnuoteka LJOK
https://rn.edsoo.ru/7f41837c
POLU https://resh.edu.ru/

P3LU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
P3LLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgla.ru/

PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c
bubnnoteka LJOK
https://m.edsoo.ru/7f41837c
PELLY EID
https://ege.sdamgia.ru/


https://rn.edsoo.ru/7f4183_7%d1%81
https://resh.edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgla.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f41837%d1%81
https://ege.sdamgia.ru/

WToro no pasgeny 13

Pasgen 3. Kucnopoacogepatne opraHU4ecKme coefuHeHmns

3.1 CnunpTbl. deHon 3

n Anbpaerngbl. Kap6oHoBbIe KUCNOTbI. n
CnoxHble apupsbl

3.3 Yrnesofabl 3

WToro no pasgeny 13

Pasgen 4. A3oTcoaepykallie opraHMyeckune coeguHeHus

41 AMUHbI. AMUHOKNCNOTbI. Benku 3

WToro no pasgeny 3

Pa3gen 5. BbICOKOMOIEKYIAPHbIE COEAUHEHUA

51 J Mnactmaccbl. Kayyyku. BonokHa 2

WToro no pasgeny 2



PELLY EI2
https://ege.sdamgia.ru/
P3LL https://resh.edu.ru/

POLU https://resh.edu.ru/
PELLUY EI3

https ://ege. sdamgia.ru/
Bubnmoteka LLOK
https://r.edsQO.ru/7f41837c
Bubnmnoteka LJOK
https://m.edsoo.m/7f41837c
PELLY EI3
https://ege.sdamgia.ru/

POLU https://rcsh.edu.ru/
PELLY EID
https://ege.sdarngia.Lwu/

Bubnnoteka LIOK
https://m.edsoo.ru/7f41837c


https://ege.sdamgia.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://rn.edsQO.ru/7f4183_7%d1%81
https://m.edsoo.m/7f4183
https://ege.sdamgia.ru/
https://rcsh.edu.ru/

OBLLEE KOJTIMYECTBO YACOB 10
NMPOIrPAMME



11 KNACC

HanmeHoBaHue pasfenoB N TeM
nporpaMmmel

Ne n/n

Pasgen L TeopeTnyecKme 0CHOBbI XUMUU

CTpoeHune aTomoB. NMepnogmnyecKunii 3aKoH
11 u MNMepuognyeckas cmctemMa XMMNYECKNX
anemeHToB [1. . MeHpeneeBa

N2 CTpoeHue BellecTBa. MHoroobpasme
BELLECTB
1.3 XnMUYeckKune peakumm

WToro no pasgeny

Pasgen 2. HeopraHunyeckasa xmumMung

2.1 | MeTtansbi

2.2 HemeTtannbl



KonnyecTtBo YyacoB

Bcero

13

KOHTpO/bHbIE
paboThbl

MpakTuyeckue
paboThbl

ONEKTPOHHbIE

(umdposble)
obpasoBaTenbHble

pecypchl

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f41837c
PELUY EI3
https://ege.sdamgia.ru/
P3LU https://resh.edu.ru/
PELUY EI3
https://ege.sdamgia.ru/
POLL https://resh.edu.ru/
Bubnmoteka LJOK
https://m.edsoo.ru/7f41837c

PELLY EI3
https://ege.sdamgia.ru/
buonmoteka LJOK
https://m.edsoo.ru/7f41837c
PALW https://resh.edu.ru/

P3LU https://resh.edu.ru/
PELLY EIS
https://ege.sdamgia.ru/
Bubnumoteka LLOK
https://rn.edsoo.ru/7f41837c


https://rn.edsoo.ru/7f41837%d1%81
https://ege.sdamgia.ru/
https://re
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41837%d1%81
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f41837%d1%81

CBSi3b HEOPraHNYeCKMX M OpraHNUecKux
BELLECTB

WToro no pasgeny

Pasgen 3. XvMua 1 XXU3Hb

31 | Xnmunsa u xu3Hb

MToro no pasgeny

OBLIEE KOJIMYECTBO YACOB IO
NMPOIrPAMME



PELLY EI3
https://ege.sdamgja.ru/
bubnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c
PELUY EI3
https://ege.sdamgia.ru/

bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c
PELUY EI3
https://ege.sdamgia.ru/
P3LL https://resh.edu.ru/

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c


https://ege.sdamgja.ru/
https://rn.edsoo.ru/7f4183_7%d1%81
https://rn.edsoo.ru/7f41837%d1%81
https://resh.edu.ru/
https://rn.edsoo.ru/7f41837%d1%81




MOYPOUYHOE MJTIAHNPOBAHWE

10 KNNACC
Ne
n/ Tema ypoka
n
Mpeamet

OPraHN4YecKom XMmMuw,
€€ BO3HWKHOBEHMWe,
pa3BuUTHE U 3HAYEHNE

Teopusa CTPOeHUs
OpraHNYecKunx
coeanHeHnin A. M.
byTneposa, eé
OCHOBHbIE MOJIOXKEHNA

MpencrasneHne o
Knaccugmkaymm
OpraHNYecKunx
BELLeCTB.
HomeHknatypa
(cuctematmyeckas) u
TpYBUasIbHbIE
Ha3BaHuA
OpraHnYecKmnx
BELLEeCTB

KonnyecTBo 4acos

Bcer 1 KOHTpPONbHbI
0 e paboThl



MpakTnyeckn
e paboTbl

Jata
n3yyeHa
A

ONEKTPOHHbIE

undposble
obpasoBaTefibHble

pecypcbl

P3LL https://resh.edu.ru/
PELLY EID
https://ege.sdamgia.ru/
bubnmoteka LIOK
https://r.edsQO.ru/7f4183
7e

P3LW https://resh.edu.ru/
PELLUY EI9D
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnmnoteka LIOK

https://m.edsoo.m/7f41837

BocnuTaTtenbHbI
e uenn

ObecneynTb
yCNoBus Nno
(hopMMpOBaHUIO
CO3HaTeNbHOM

AVCLMNANHBI 1

HOPM MOBEAEHUA

yyalLmxcs.

O6ecneunTb

YCNoBus s

BOCMUTAHUS
MONOXNTENBHOTO
NHTepeca K
N3yyaeMomy

npeameTy.


https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsQO.ru/7f4183
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.m/7f4183_7

AnKaHbI: cocTas 1
CTPOEHMUe,
rOMOJIOrMYECKNIA PAL,

MeTaH © 3TaH -
npocteriimne
npeacTaBUTENN
aIKaHoB

AJIKeHbI: coCTaB Un
CTpPOEHNE, CBOlCTBa

3TuneH n nponuneH
— npocTelwne
npeacTaBuTenu
aIKEHOB

MpakTnyeckas paboTa
Ne 1. «IMonyyeHue
3TU/eHa 1 U3yyeHune
ero CBOMCTB»

AnKaaneHbl.



POLL https://resh.edu.ru/
PELLY EI3
https://eee.sdamgia.ru/
Bubnnoteka LLOK
https://rn.edsoo.ru/7f4183
7c

POLL https://resh.edu.ru/
PELLY EID
https://ege.sdamgia.ru/
Bubnnorteka LLOK
https://ni.edsoo.ru/7t4183
7c

P3OLU https://resh.edu.ru/
PELLY EID
https://ege.sdamgia.ru/
Bubnnoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLUY EI2
https://ege.sdamgia.ru/
bubnuoteka LLOK
https://rn.edsoo.ru/7f4183
7c

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LLI" https://resh.edu.ru/

O6ecneunTb
yCcnoBus ons
BOCMUTaHWSA
NOMTOXNTENBHOIO
NHTepeca K
N3yyaemMomy
npeamerty.

CosgaTb ycnosus,

~obecneymnBatoLne
BOCAUTaHMe
.CTpemeHns

:cobnogatb
npaswnia
6esonacHoro
BefeHUnA
NPaKTUYECKNX
pabor.

ObecneynTb


https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ni.edsoo.ru/7t4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/

byTagneH-1,3 n
mMeTunéyTtaamen-1,3.
MNonyyeHue
CUHTETUYECKOrO0
Kay4yka, 1 pe3uHbl
AJIKVHbI: COCTaB U
0CO6eHHOCTM
CTPOeHUs,
rOMO/IOrMYECKMNIA pAag,
AueTtuneH —
NPOCTEMLLNIA
npescTaBuTesb
a/IKUHOB

Bbiyucnenus no
ypaBHeHWNO
XVIMUYECKOW peakumm

ApeHbI: 6eH30 U
Tonyon. TOKCUYHOCTb
apeHoB

["'eHeTMYecKasa CBA3b
YrneBoopo/os,
npuHagiexawmx K
pas3IMYHbLIM Knaccam



PELLY EI3
https://ege.sdamgia.ru/
Bubnuoteka LLOK
https://m.edsoo.ru/7f41837
c

P3LU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnnoteka LLOK
https://m.edsoo.ru/7f41837
C

P3LL https://resh.edu.ru/
PELLY EID
https://ege.sdamgia.ru/
bubnmoteka LJOK
https://rn.edso0.ru/7f4183
7c

P3LWU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnnoteka LIOK
https://r.edsoo0.ru/714183
7c

P3LU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LIOK

BbICOKYO
TBOPYECKYO
aKTUBHOCTb NpW
BbINOTHEHNN
[lOMaLLIHero
3aaaHus.

CnocobcTBOBaTh
BOCMNUTAHUIO
GepexxHoro
OTHOLLIEHMSA K
OKpY>XatoLLeN
npupoge.

Cnocob6cTBOBaTb
(hOPMUPOBaHNIO
Hay4Horo
MVPOBO33PEHNS.

CnocobcTBOBaTb
OB/aJEHNIO
Heob6Xo4MMbIMY
HaBbIKaMu
CaMOCTOATENbHON
y4e6HoM
[eATe/IbHOCTW.


https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41837
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/714183
https://resh.edu.ru/
https://ege.sdam

MpupofHble
NCTOUYHUKN
Yr/1eBOA0POAOB:
NPUPOAHbIN a3 un
MonyTHble He(PTAHbIE
rasbl, He(hTb U
NPOAYKThLI eé
nepepaboTKu

MpupogHble
NCTOUYHUKN
Yr1eBOA0POAOB:
MPUPOLHBIN ra3 v
MONyTHble He(DTAHbIE
rasbl, HeyTb U
NPOAYKTbI eé
nepepaboTKm

KoHTponbHas pa6oTa



https://rn.edsoo.ru/7f4183
7c POLU
https://rcsh.edu.ru/ PELLY
= C)
https://ege.sdamgia.ru/
bubnmoteka LIOK
https://rn.edsoo.ru/7f4183
7c

POLL https://resh.edu.ru/
PELWWY EI3
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c POLU
https://resh.edu.ru/ PELLY
Er3

https ://ege. sdamgia.ru/
Bubnnoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LU https://resh.edu.i-u/
PELUY EI3
https://ege.sdamgia.ru/
Bubnunoteka LIOK

https ://m.edsoo.ru/7f4183
7c

P3LU https://resh.edu.ru/


https://rn.edsoo.ru/7f4183
https://rcsh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.i-u/
https://ege.sdamgia.ru/
https://resh.edu.ru/

no pasgeny
«Y'rnesofopoabI»

MNpepenbHble
O[lHOaTOMHbIE CNUPTBI:
MeTaHO/ U 3TaHoN.
BogopoaHas cBAa3b

MHoroaTomMHbIe
CMnpThI:
3TUNEHTNINKONb U
rnuLepuH

deHoN:CTpoeHme
MOJIEKY /b,
(hm3myeckue n
XUMUYECKME CBOICTBA,
NpUMeHeHNe

Anbpgervabi:
(hopmanbaerng u
auetanbgerng. AUeToH

OAHOOCHOBHbIE
npefenbHble



Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
ic

P3LU https://resh.edu.ru/
PELWIY EI3
https://ege.sdamsia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.rv/
PELLY EI3
https://eee.sdamsia.ra/
Bubnmnoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LLU https://resh.edu.ru/
PELWIY EI3

https ://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c

PALU https://resh.edu.ru/
PELLY EI3
https://ese.sdamsia.ru/
Bubnnoteka LLOK
https://rn.edsoo.ru/7f4183
7c

POLL https://resh.edu.ru/
PELUY EID

Ob6ecneynTb
yCNoBus Mo
(hopMUpPOBaHUIO
CO3HaTeNbHOM
ANCUMNVHBI U
HOPM MOBEAEHS
yyalmxcs.

: Co3gath yC/oBus,

obecneymsaroLye
BOCMUTaHWe
CTpemneHus
cobnoaatb
npasuna
6e3onacHoro
BeJeHus
NPaKTUYECKNX
paborT.


https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamsia.ru/
https://rn.edsoo.ru/7f4183
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ese.sdamsia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/

Kap6OHOBbIE KMC/OTbI:
MypaBbWHast 1
YKCYCHasl

MpakTnyeckas paboTta
Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW
KUCNOTbI»

CreapuHoBas n
0/1eMHOBas KNCMOTHI,
KaK npeAcTaBuTenn
BbICLUMX KapOOHOBbIX
Kucnot

Mbina Kak conm
BbICLUMX KapOOHOBbIX
KMCMOT, UX MOtoLLee
AelcTBme

CnoXHble agmpbl Kak
NMPOU3BOAHbIE
KapOOHOBbIX KUC/OT.
["'maponns cnoxXxHbIxX
ampos

YXupbl: rngponums,
MPYMEHEHME,
6ronornyeckas posb



https://ege.sdamgia.ru/
Bubnnoteka LLOK
https://in.edso0.ru/7f4183
7c

P3OLU https://resh.edu.ru/
bubnuoteka LIOK
https://rn.edso0.ru/714183
7c

P3OLL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
buénuoteka LLOK
https://rn.edsoo.ru/7f41.83
7c

P3LL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
buénnoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLY EI2
https://ege.sdamgia.ru/
BubnnoTteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLUY EI2
https://ege.sdamgia.ru/

OpraHuv3oBaTb
cuTyauuu,
aKUeHTUpytoLne
thopmMmnpoBaHue
CO3HaTe/IbHOM
ANCUUNNHBI.

ObecnevnTb
ycnoeusa ans
BOCMUTaHUSA
NONOXXNTENbHOIO
NHTepeca K
n3yyaemomy
npegmeTy.

Cosgatb ycnosus,
obecrneumnBatoLLme
thopmmpoBaHue y
YUYEHNKOB
HaBbIKOB


https://ege.sdamgia.ru/
https://in.edsoo.ru/7f4183
https://resh.edu.ru/
https://rn.edsoo.ru/714183
https://resh.edu.ru/
https://rn.edsoo.ru/7f41.83
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/

27

28

29

30

XKMpOB

YrneBofdbl: cocTas,
Knaccuukaums.

BakHenLne
npeacTaBuUTeNN:
rN1I0K03a, (PPYKTO3a,
caxaposa

Kpaxman v uennonosa
Kak npupofHble
MONUMEpbI

KoHTposbHas paboTa
no pasgeny
«Kucnopogacogepxaxy,
Ne opraHnYyeckKme
COeNHEHNSA»

AMWHbI: METUNAMWNH U
aHWUTNH

AMUHOKNCOTHI Kak
am()oTepHble



Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3OLL https://resh.edu.ru/
PELWIY EI3

https ://ege. sdamgia.ru/
Bubnunoteka LLOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3OLU https://resh.edu.ru/
PELLUY EID
https://ege.sdamgia.ru/
Bubnnoteka LLOK
https://ni.edsoo.ru/7f4183
7c

P3OLL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LLOK
https://m.edsoo.m/7f4183
7c

P3LL https://resh.edu.ru/
PELLUY EID

CaMOKOHTPO/J14.

Ob6ecneunTb
yCNoBus no
(HhOPMUPOBaHUIO
CO3HaTe/IbHOW
AUCUMNTINHBI U
HOPM MoBeAeHNSs
yyaLyxcs.


https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ni.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/

opraHun4eckume
COEANHEHNS, UX
6ronormnyeckoe
3HaueHue. MenTuabl

benkun Kak npupogHble
32 BbICOKOMO/NEKYNAPHbIe 1
COeflMHeHun

OCHOBHbIe MOHATUA
XUMUM
BbICOKOMO/EKYNAPHBIX
COeANHEHWIA

OCHOBHble METOAR!
CUHTe3a

A BbICOKOMO/EKYIAPHbIX
COEAVHEHWA.
[MnacTmacchl, Kay4yKu,
BOJIOKHA

OBLUEE KOJIMYECTBO

UACOB O NMPOrPAMME 34



https://ege.sdamgia.ru/
bubnmoteka LJOK
https://rn.edsoo.ru/7f4183
7c

P3OLLU https://resh.edu.ru/
PELLY EI3
https://ege.sda.mgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
bubnmoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELWWY EI3
https://ege.sdamgia.ru/
bubnmnoteka LIOK
https://rn.edsoo.ru/7f4183
7c

CnocobcTBOBaTh
(hOpPMMPOBAHMIO
Hay4HOro

MUPOBO33pEHUS.

Cnocob6cTtBoBaTb
OB/IafIEHNIO
HeobXo4UMbIMM
HaBblKamu
CaMOCTOATENbHOM
y4ebHol
[eATeNIbHOCTW.


https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru
https://ege.sda.mgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183

11 KNACC
KonnyecTtBo 4yacos

No
n/ Tema ypoka Beer  KoHTponbu
n 0 ble paboThbl

XUMUYECKUI 3/IEMEHT.
ATOM. DNeKTpoHHasa 1
KOH(purypaums aToMmoB

MeproanyecKnii 3aKoH 1
Mepvoamnyeckas cuctema
XUMUYECKNX 3/1EMEHTOB

O. . MeHpeneesa, nx 1
CBSA3b C COBPEMEHHO

Teopuel CTPOeHus

aToMOB

3aKoHOMepHOCTU
M3MEHEHWS CBOWCTB
XUMUYECKMX 3/1EMEHTOB
M UX COeQMHEHWIA MO

| rpynnam n nepuogam. |
3HayeHue
MepuoLMYecKoro 3aKoHa
W CUCTEMbI XUMUYECKUX
anemeHToB A.U.
MeHzeneesa B pa3suTUn



MpakTnyeck
ne paboThbl

Jata
N3yyeHU
A

ONEKTPOHHbIE
unpoBble

obpasoBaTesibHble

pecypchbl

P3LL https://resh.edu.ru/

PELLY EI3

https://ege.sdamgia.ru/

bubnmoteka LIOK

https://m.edsoo.ru/7f41837

P3LL https://resh.edu.ru/

PELLY EI3

https://ege.sdamgla.ru/

bubnunoteka LIOK

https://rn.edsoo.ru/7f4183

7c

P3LWL https://resh.edu.ru/

PELLY EI'3

https://ege.sdamgia.ru/

Bubnunoteka LIOK

https://m.edsoo.m/7f41837

c

BocnutaTtenbH
ble Lenu

Co3paTb ycnoBus,
obecreunBaroLLe
BOCMUTaHMe
MHTepeca K

by ayLei
npodeccun.

CnocobcTBoBaThb
pasBUTULO
TBOPYECKOro
OTHOLLEHMS K
yuyebHol
AeATeNIbHOCTH.


https://ege.sdamgia.ru/
https://m._edsoo.ru/7f4183_7
https://resh.edu.ru/
https://ege.sdamgla.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://m.edsoo.m/7f41837

HayKm

CTpoeHue BeLlecTBa.
XMMUYecKasa cBs3sb, eé
BUbI; MEXaHWN3MbI
06pasoBaHus
KOBAJIEHTHOM CBSA3MN.
BogopoaHas cBA3b

BaneHTHOCTb.
AnekTpooTpuLaTe/IbHOe
Tb. CTeneHb OKMUCNEHUS.
Bellectsa
MOEKY/SPHOro 1
HeMO/IEKYNIAPHOI0
CTPOeHus

IMoHATME 0 ANCMEPCHBIX
cuctemax. VICTUHHbIe 1
KO/IMI0MAHbIe PacTBopbI.
MaccoBas fons
BelLleCcTBa B pacTBope

Knaccugpukauus un
HOMeHK/aTypa
HeopraHN4eckunx
COEVHEHWA.
"eHeTMYecKas CBs3b
HeopraHn4ecKnx
BELLECTB, Pa3/INUHbIX
K/laccoB

Knaccugpukauus



POLWU https://resh.edu.ru/
PELLY EI3
https://ege.sdam gia.ru/
Bubnunoteka LJOK
https://rn.edsoo.ru/7f41837
c

P3LU https://resh.edu.ru/
PELLY EID
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://in.edsoo.ru/7f4183
7c

PILL https://resh.edu.rn/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
ic

PALWU https://resh.edu.ww/
PELLY EI9
https://ege.sdamgia.ru/
bubnunoteka LIOK
https://r.edsoo.ru/7f4183
ic

P3O LW https://resh.edu.ru/

ObecneunTb
YCNoBUSA ANs
BOCMMUTaHUS
NOMOXUTENBHOIO
NHTepeca K
N3yyaeMoMy
npegveTy.

OpraHunsoBaTb
cuTyauum,
aKLeHTUpytoLme
(hopmmnpoBaHue
CO3HaTe/lbHOM
ANCLMNIIVHBI.

Cnoco6cTBOBaTh
BOCMUTaHUIO
6epexxHoro
OTHOLLIEHNS K
OKpY>KatoLLeN
npupogae.


https://resh.edu.ru/
https://_%d0%b5_ge._sdam_gia.ru/
https://rn.edsoo.ru/7f41837
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://in.edsoo.ru/7f4183
https://resh.edu
https://ege.sdamgia.ru/
https://resh.edu._%d1%88/
https://ege.sdamgia.ru/
https://resh.edu.ru/

XUMUYECKNX peakLimnii B
HeopraHM4yeckowm u
OpPraHMYecKomn XMMuu.
3aKOoH coxpaHeHuns
MacChbl BELLECTB; 3aKOH
COXpaHeHus 1
npeBpaLleHns 3Heprum
NPy XUMNYECKMX
peakumax

CKOpoCTb peakuuu.
ObpaTtumble peakuuu.
Xnmnyeckoe
paBHOBeCKe

MpakTnyeckas paborta
Ne 1 «BnuaHue

10 pas3NYHbIX )aKTopoB Ha
CKOPOCTb XMMMWYECKOI
peakumm»

ONeKTPONUTNYECKas
Aanccoumauums. MoHsATre
0 BOZIOPOSHOM
nokasatene (pH)

n pacTeopa. Peakuum
MOHHOIo 06MeHa.
"maponuns opraHMyecKmnx
N HEOPraHMYecKnx
BELLEeCTB



PELLY EI3
https://ege.sdamgia.ru/
Bubnuoteka LIOK
https://m.edso0.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLY EI32
https://ege.sdamgia.ru/
Bubnmnoteka LJOK
https://rn.edsoo.ru/7f4183
ic

POLU https://resh.edu.ru/
buénnoteka LIOK
https://rn.edsoo.ru/7f4183

7c
Cnocob6cTBoBaTb
OpPMUPOBaHUIO
P3LU https://resh.edu.ru/ (popnaitp
Hay4HOro
PELLY EI32
: MWPOBO33PEHNS.
https://ege.sdamgia.ru/
Bubnuoteka LLOK

Co3pfartb ycnosus,
obecrieymsaroLme
(hopMUMpoBaHue y
YYEHUKOB

https://ni.edsoo.ru/7f41837


https://m.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ni.edsoo.ru/7f41837

OkucnuTenbHo-
BOCCTaHOBUTE/IbHbIE
peakumn. MoHATHE 06
3NEeKTPO/M3e pacn/iaBos
1 pacTBOPOB COJIe

KoHTposnbHasa pabota no
pasgeny
«TeopeTnyeckue
OCHOBbI XUMUW»

MeTannbl, Ux
MOJSIOXKEHVE B
Meproamnyecko
CUCTEME XMMUYECKUX
anemeHToB . W.
MeHzeneesa u
0C06EeHHOCTY CTPOEHUSA
atomoB. O6buyme
(h3nyeckme CBOMNCTBA
MeTa/1/10B

Cnnasbl METa/I/OB.
SNEKTPOXMMUYECKUI
psia HanpsKeHWI
MeTa/1/10B

Xnmmyeckume CBOMCTBA



PALL https://resli.edu.ru/
PELLUY EI3
https://ege.sdamgia.ru/
Bubnunoteka LLOK
https://m.edsoo.ru/7f4183
ic

P3LU https://resh.edu.ru/
PELUY EID
https://ege.sdamgia.ru/
bubnmoteka LLOK
https://m.edsoo.ru/7f4183
7c

P3LLL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LLOK
https://in.edsoo.ru/7f41837
C

P3LLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.rii/
Bubnunoteka LLOK
https://m.edsoo.ru/7f4183
7c

PO LW https://resh.edu.ru/

HaBbIKOB
CaMOKOHTpONA.

Cnoco6cTBOBaTh
OBNafjeHnto
HeobXxoaUMbIMU
HaBbIKaMu
CaMOCTOATE/bHOM
yue6Ho
[eATe/IbHOCTU.

Cospgatb ycnosus,
obecreynBatoLLme
(hopMMpoBaHue y
YUYEHVKOB
HaBbIKOB
CaMOKOHTPONS.

Cnocob6cTBOBaTb
(hOPMUPOBaAHNIO


https://resli.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f4183
https://resh.edu
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://in.edsoo.ru/7f4
https://resh.edu.ru/
https://ege.sdamgia.rii/
https://resh.edu.ru/

BaKHEMLLMX METaNoB
(HaTpwit, Kanmi,
KanbLWiA, MarHui,
IIOMUHUIA) 1 UX
COEIVHEHNI

Xu1Munyeckue CBOCTBa
XpoMa, Mean 1 nx
COEAVHEHNI

XnMnyeckme CBOMCTBa
LIMHKA, YXenesa un nx
COEIVIHEHWI

MpakTnyeckas paboTa
Ne 2. "PeLleHune
3KCNepUMeHTa/IbHbIX
3afad no teme
«MeTannbi»"

HemeTannsl, nx
MOJIOXKEHNE B
MeproanyecKon
CUCTEME XUMUYECKMX
anemeHToB . .
MeHpeneesa u



PELWLY EI9 Hay4Horo
https://ege.sdamgia.ru/ MVPOBO33PEHMS.
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183

7c |

P3LL https://resh.edu.ru/

PELWWY EI3

https://ege.sdamgia.ru/

bubnmoteka LJOK
https://rn.edsoo.ru/7f4183

7c

P3LU https://resh.edu.ru/ 1
PELUY EI3
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://m.edso0.:ru/7f4183
7c

P3LLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnnoteka LIOK
https://m.edsoo.ru/7f4183

7c

P3LU https://resh.edu.mr/  CnocobcTBOBaTh
PEWWY EI3D BOCMNUTAHUIO
https://ege.sdamgia.ru/ 6epexxHoro
Bubnunoteka LIOK OTHOLLIEHMA K

https://m.edso0.ru/7f4183  okpyxatoLeii
ic npupoae.


https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.:ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f4183
https://ege.sdamgia.ru/
https://m
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22

23

24

N

0COBEHHOCTU CTPOEHNSA
aToMOB

dur3nyeckme cBOMCTBa
HeMeTas1/10B.

Annotponus

HemeTanios (Ha 1
npumMepe K1cnopoaa,

cepbl, docgopa n

yrnepoga)

X1MUyeckne CBOCTBa
ranoreHoB, Cepbl 1 NX
COeIVHEHNI

XUMMYECKME CBONCTBA
a3oTa, hocodpa n nx
COeAVHEHNIA

X1MnYecKue CBOICTBa
yrnepoaa, KpemMHus 1 nx 1
COeAVHEHNIA

MpumeHeHne
BaXXHEWLLMX HeMEeTa/10B



P3LL https://resh.edu.ru/
PELUY EID
https://ege.sda.mgia.ru/
bubnunoteka LLOK
https://rn.edsoo.ru/7f4183
7c

P3OLU https://resh.edu.ru/
PELLY EIS
https://ege.sdamgia.ru/
Bubnmnoteka LIOK
https://rn.edsoo.ru/7f4183
ic

P3LU https://resh.edu.ru/
PELLUY EID
https://ege.sdamgia.ru/
bnbnmoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
bubnunoteka LILOK
https://m.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLY EI3

Co3spartb ycnosus,
obecneymnBaroLye
(hopmMmpoBaHue y
YYEHWNKOB
HaBbIKOB
CaMOKOHTPOSIA.

OpraHusoBatb
cuTyaumu,
aKUEeHTMpYoLLme
(hopmMupoBaHue
CO3HaTe/bHOM
ANCUMNINHBI.


https://resh.edu.ru/
https://ege.sda.mgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m
https://resh.edu.ru/
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N MX COeAVNHEHWIA

O606LLeHNe ©
cucTeMaTmzaums 3HaHWi
no Teme «HemeTtannbi».
BbluncneHus no
ypaBHEHUSAM
XUMUYECKNX peakLmin v
TEPMOXUMUNYECKNE
pacyéThbl

MpakTnyeckas pabota
Ne 3. «PeLueHne
3KCMepUMeHTa/IbHbIX
3afa4 no Teme
"HemeTtannbl'"»

KoHTponbHasa paboTa no
Temam «MeTaibi» U
«HemeTannbi»

HeopraHuyeckue un
OpraHvyecKune KuUCnoThbl.
HeopraHunueckue u
opraHuyeckue
OCHOBaHMs



https://ege.sdamgia.ru/
Bubnunoteka LLOK
https://rri.edsoo.ru/7f4183
7c

P3LLU https://resh.edu.ru/
PELUY EI3
https://ege.sdamgia.ru/
Bubnnoteka LIOK
https://rn.edsoo.ru/7f4183
7c

POLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bbubnuoteka LIOK
https://m.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLY EID
https://ege.sdarogia.ru/
Bubnnoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edti.ru/
PELLY EI3
https://ege.sdamgia.ru/
bubnuoteka LIOK
https://m.edsoo.ru/7f41837

ObecneunTb
ycnosus ans
BOCMUTaHWSA
NOSIOKNTENbHOI0
NHTepeca K


https://ege._sdamgi_a.ru/
https://rri.edsoo.ru/7f4183
https://resh.edu.ru/
https://_ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdarogia.ru/
https://rn.edsoo.ru/7f4183
https://m.edsoo.ru/7f41837

30

AM®DOTEPHbIE
HeopraHuyeckue u
opraHuyeckue
COeNHEHNS.
"eHeTMYeCKas CBA3b
HeopraHU4eckmx u
OpraHN4YecKnx BeLLecTB

Pornb xumnn B
obecrieyeHnn
9KO/IOrMYECKON, 7
3HEPreTUYecKom un
MWLLIEBOI 6e30MacHOCTY,
pasBUTUN MeAULIMHBI

MpeactaBneHns oo
06LLMX HaYUHbIX
npUHLMNax
MPOMBbILL/IEHHOTO
NONYYEHUS BaXKHEMLLINX
BELLIECTB

Yenosek B Mupe
BELLECTB 1 MaTeprasios

XumMus 1 300pOBbLE
yenoBeka



P3LL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnnoteka LIOK
https://T .edsoo.ru/7f4183
7c

POLL https://resh.edu.ru/
PELUY EI3
https://ege.sdamgia.ru/
Bbubnnoteka LJIOK
https://rn.edso0.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLY EID
https://ege.sdamgia.ru/
buénmoteka LIOK
https://rn.edsoo.ru/7f41837
c
POLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
bubnuoteka LJIOK
https://m.edsoo.m/7f4183
7c

POLL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/

n3yyaemMomy
npeaMeTy.

Cnoco6cTBOBaTh
pasBUTUIO
TBOPYECKOrO
OTHOLLUEHMSA K
y4ebHoi
AeATeNbHOCTH.

Cnocob6cTBOBaTh
BOCNUTaHUIO
6epexxHoro
OTHOLLEHMNS K
OKpYXatoLLer
npupose.


https://resh.edu.ru/
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.m/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/

OBLLEE KOJ/IMYECTBO
YACOB 110 NMPOIrPAMME



buénuoteka LIOK
https://m.edsoo.m/7f4183
7c









