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1. Cooeparcarnue yueonozo npeomema «Xumusy

10 KJTACC
OPI'AHUYECKASA XUMUA
Teoperuyeckre 0OCHOBBI OPraHU4YeCKONH XUMHH

IIpeamer opraHM4ecKOM XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJYYCHHHM HOBBIX BELIECTB M MaTepuajnoB. Teopus CTpOCHUs
opranudeckux coeaunenuii A. M. ByrnepoBa, e€ ocHoBHBIE mosioxkeHHs. CTpyKTypHBIE (hOpMYJIbl OPraHMYECKUX BEIIeCTB. [ 'oMoIorus, u3oMepus.
XUMHYECKas CBA3b B OPraHMYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpeacraBnenne o KiIaccUpUKAMK OPraHUYECKUX BemiecTB. HomeHkIaTypa OpraHMYecKMX COCAMHEHHH (cHUcTeMaTHdecKas)) M TpPUBHAIbHBIC
Ha3BAHUS BAXKHEUIIMX MPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEILECTB.

DKcrepuMEHTAIbHbIE METO/Ibl U3Y4YE€HUS BEUIECTB U MX IPEBpAIICHUN: 03HAKOMIIEHHE ¢ 00pa3liaMu OpraHM4YecKUX BEIIECTB U MaTepuajlaMy Ha UX
OCHOBE, MOJICIIUPOBAHUE MOJIEKYJ OPraHUYECKUX BELIECTB, HAOIIOACHUE U OIMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPALIEHUIO0 OPraHUYECKUX
BELIECTB [IPU HarpeBaHuHM (IU1aBJIeHUE, OOYIJIMBAHUE U TOPEHHUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTMUYECKUI psii. MeTaH U 3TaH — NpocTeiIne NpeCTaBUTENN aTKaHOB: (U3NYECKUE U XMMUYECKHE CBOHWCTBA
(peakuuy 3aMeUIeHUs U TOPEHUS ), HaXOXKACHUE B IPUPO/IE, TIOTyUEHHE U TPUMEHEHHUE.

AJKEHBI: cOoCcTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTuUileH u MMPOMNMUJICH — HpOCTeI\/'IIJ_II/Ie MNpEeaACTaBUTECIIN AJIKCHOB! (I)I/I3I/I‘-ICCKI/IG N XUMHYCCKHC
CBOMCTBa (peaKI_[I/II/I TUAPUPOBAHUA, TAJIOTCHUPOBAHUSA, THAPATALIUN, OKUCJIICHUA U HOJII/IMepI/ISaLII/II/I), MOJIYYCHHUEC U IPUMCHCHUC.

Anxanuensl: Oyranuen-1,3 u MeTunOyranueHn-1,3: crpoeHue, BaxHEWIIMEe XMMUYECKHE CBOWCTBa (peakuus noiumepuszanuu). [lomyuenue
CUHTETUUYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTpOCHUA, TOMOJIOTMYECKHI pAA. ALICTI/IJ'ICH - HpOCTCfIIJ.IHfI MMpEACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC,
(bI/ISI/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (pCaKI_[I/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, TUApATAIluH, FOpeHI/I}I), MOJIYYCHUC U IPUMCHCHHUC.

Apensbl. benzoin: coctas, cTpoeHue, pU3MUECKUEe U XUMUYECKHUE CBOMCTBA (peakluy raJloreHUPOBAHUS M HUTPOBAHUSA), ITOJy4YeHHE U NPUMEHEHHE.
Tonyon: cocmas, cmpoenue, Qusuueckue U XumudecKue C60UCMEa (peakyuu 2an02eHUPOSaAHUs U HUMPOBAHUS), NONYHYeHUe U NpuMeHeHue.
TokcuyHOCTB apeHOB. [ 'eHeThYecKas CBA3b MEXAY YrieBOJOPOAAMHU, IPUHAICKAIIUMHU K PA3JIMYHBIM KJIACCAM.
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[TpupoaHble UCTOUYHUKHU YIIIeBOAOPONOB. IIpuponanslii ra3 u nomytHele HepTsHbIE Ta3bl. HedTh u e€ mpoucxoxnenue. CriocoObl nepepaboTKu
HePTH: TIEpEroHKa, KPEKUHT (TePMUYECKUH, KaTaTUTHYECKuiT), muponus. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHHE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €ro nepepadoTKH.

DKCriepUMEHTAJIbHBIE METO/Ibl U3yUEHUS BELIECTB U UX MPEBPALLEHUI: 03HAKOMJIEHHE C 00pa3llaMM IUIacTMAacC, Kay4yKOB M PE3UHBI, KOJUIEKIIMH
«HedTp» 1 «YT0IBY, MOJCINPOBAHNE MOJIEKYII YTIICBOJOPOIOB U TraJIOTEHONPOU3BOIHBIX, IIPOBEICHIE MPAKTUYECKON pabOThI: MOTyYeHHUE ITHIICHA

U U3y4YECHHUE €T0 CBOMCTB.
Pacuérnsie 3agaun.

Breraucnenus mo YpaBHCHUIO XUMHUUYECKOU pCaKuu (MaCCH, O6’béMa, KOJIMYCCTBA HCXOAHOI'0 BCIICCTBA WIIM MPOAYKTA PCAKIUHN MO HU3BCCTHBIM
Macce, O6”béMy, KOJIMYCCTBY OJHOI'O N3 UCXOAHBIX BEHICCTB UJIU IMTPOAYKTOB peaKI_[I/II/I).

Kucaopoacoaep:xaime opranndeckne coeInHeHUs!

HpeHeHBHHe OJIHOATOMHBIC CIIUPTHI. MeTaHoa W ATaHOI: CTPOCHHUC, (bHSI/I‘IeCKI/Ie U XUMHUYECKHE CBOMCTBaA (peaKI_[I/II/I C aKTUBHBIMHU MCTaJlJlaMH,
rajorcHoBoaopoaamMu, FOpCHI/Ie), IIPUMCHCHUC. BOI[OpO,Z[HBIe CBA3U MCXKAY MOJICKYJIaMH CIIMPTOB. HeﬁCTBHe MCTAaHOJIa U 9TaHOJIa Ha OpPraHHu3M
YCJIOBCKA.

MHoroatoMHbIE CIIUPTHI. OTUJICHITIUKOIb H MIMOCPUH: CTPOCHUC, (1)I/I3I/I‘IeCKI/Ie 1 XHMHYECKHE CBOMCTBaA (B3aHMOHeﬁCTBHe CO MCIOYHBIMU
MCTAJJIaMH, KAYCCTBCHHAs PCaKIMd Ha MHOTOATOMHBIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TJIMICPpHUHA U DTUJICHI JIMKOJIA.

@DeHo: CTPOCHHE MOJIEKYJIbI, PU3NYECKHe U XUMHUecKHe cBoiicTBa. TokcuYHOCTh peHona. [Ipumenenue genona.

Anbaeruabl U kemowusi. QopManbIeru, aleTaabIeru: CTpoeHue, GU3NUecKkue 1 XUMUUYECKHUEe CBOICTBA (peakuu OKHCIIEHUS U BOCCTAHOBIICHHUS,
KaueCTBEHHbBIE PEAKIINH ), TIOJyYEHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs! KUCIIOTBI: CTpOeHHE, (pU3NUecKre U XUMHUYECKHe CBOMCTBA (CBOMCTRA,
oOmiue AJs Kjlacca KMCIOT, peaklus dTepupHuKaum), noidydeHue u npuMenenue. CteapuHoBas U OJEMHOBAs KUCIOTHI KaK MPEACTaBUTEIN BbICIIUX
KapOOHOBBIX KUCJIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE IEHCTBHUE.

CrnoxHble >QHUpbl KaKk IPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponu3 cioxHbix 3¢upos. XKupel. I'maponus sxupos. IlpuMeHnenue xKupos.
buonornueckas posib JKHPOB.



VYraeBoapl: cocTaB, Kiaccu(uKauus yriaeBoJoB (MOHO-, IW- U TOJHCaxapuabl). [IoKko3a — MpocTemnii MoHOCaxapu: OCOOCHHOCTH CTPOEHUS
MOJICKYJIbl, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcuaoMm Mmeau(ll), okucieHne amMMHMa4HBIM pPacTBOPOM OKCHIA
cepebpa(l), BoccraHoBIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKIEHUE B MPHUPOJE, MpUMEHEHue, Ouonorudeckas poib. DorocwHTe3. DpyKTo3a Kak
H30MEP TIIIFOKO3BI.

Kpaxman u nemonosa kak npupoanbie noaumepsl. CTpoeHue Kpaxmania 1 Heuitoio3bl. Pu3nueckre 1 XMMUYECKHEe CBOMCTBA Kpaxmasia (THAPOIIN3,
KaueCTBEHHAs PEAKIUs C UOI0M).

OKCIIepUMEHTAIbHBIE METO/bl M3Y4YEeHHs BEIIECTB W MX IPEBpAIICHUI: NMpPOBEIEHUE, HAOIIOJCHUE W OINMCAaHHWE JEeMOHCTPAIIMOHHBIX OIBITOB:
TOPEHHE CIHMPTOB, KAYECTBEHHbIE pEaKLUMUKU OJHOATOMHBIX CIHUPTOB (OKHCIEHHME »3TaHosa okcuaoM Meau(ll)), MHOroaToMHbIX CHHMPTOB
(B3aumoperictBue riuiepuna ¢ ruapokcunom meau(ll)), ampaernnoB (okuciaeHHE aMMUAYHBIM pacTBOpoM okcuia cepedpa(l) u ruapoxcumom
menu(ll), B3aumoneiicTBie Kpaxmaiia ¢ H0JI0M), IPOBEICHUE MPAKTUUECKOM padOTHI: CBONCTBA PaCTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3a1a4un.

Bbruuciienus mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA WMJIM MPOJYKTA PEAKUUU 10 M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIIHH).

A30Tcozlep>1<amne OpraHu4eCKUC COCIUHCHU .

AMHHOKHCIOTBI Kak an)OTepHHe OpraHn4eCKUC COCAUHCHUS. duznueckue U XUMHYECKHE CBOWMCTBA aMHHOKHMCIOT (Ha ImpumMepe FJII/ILII/IHa).
buonornyeckoe 3HaueHHE aMUHOKHUCIOT. IlenTuapl.

benku kak MNPpUPOAHBIC BBICOKOMOJICKYJIIAPHBIC COCAWHCHMUA. HepBI/I‘lHaH, BTOpHUYHAasA W TpETUYHAsA CTPYKTYypa OcnkoB. XMMHUYECKHE CBOMCTBA
OCIIKOB: ruapoJIn3, A€HaTypaluus, KaUCCTBCHHLIC pCAKIIUN Ha OCIKH.

3KCHCpI/IMCHTaJ'IBHBIC MCTObI U3YUYCHHA BCIICCTB U UX npeBpameHI/Iﬁ: Ha6J'IIO,Z[CHI/IC " OIMMCAaHNEC NCMOHCTPAIUOHHBIX OIIBITOB: NCHATYPAlHA OeIKOB
IIpU Harp€BaHu, OIBCTHBIC PCAKIITNN OCIIKOB.

BbicokomoiekysipHble coeJUHEeHU

OCHOBHBIE MOHATHS XHMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, IMOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALNH, CPEIHSISA
MoJieKysipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOIMMEpU3alis U MOJIUKOH IEH AU
DKcriepuMEHTAIbHbIE METOJIbl M3y4YEHHs BEIIECTB M MX IPEBpAIlEHMI: O3HAKOMJIEHHE ¢ OOpa3laMH HPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IIJIJACTMACC, KAy4yKOB.



MexnpeaMeTHbIe CBS3U.

Peamuzanms MCKIIPECIMETHBIX CBsI3EH Ipu HU3Y4YCHUU OpFaHH‘IeCKOﬁ xumun B 10 kiacce OCYHICCTBIIACTCA 4YE€PE3 HCIIOJIBb30BAHHE KakK 06H_II/IX
CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIIOMINUXCA CUCTEMHBIMU U1 OTACIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOI'O IMKJIA.

O6H_II/IG C€CTCCTBCHHO-HAYYHBIC IIOHATHUA: SIBJICHUC, HayLIHHﬁ (baKT, TUII0TE34a, 3aKOH, TCOpHU:A, aHalIu3, CUHTECS, KJ'IaCCI/I(l)I/IKaHI/Iﬂ, NEPUOANYIHOCTD,
Ha6J'IIOI[eHI/Ie, HN3MCPEHUC, DKCIICPUMECHT, MOJACIIMPOBAHUC.

dusuka: MaT€pusi, SHEPIrus, Macca, aToM, ODJICKTPOH, MOJICKYIA, 3HeprCTI/I‘IeCKI/Iﬁ YPOBC€HB, BC€HIECTBO, TEIIO, O6’BéM, arpe€raTHo€ COCTOSAHHE
BCIICCTBA, (bHSH‘IeCKI/IC BCIIMYHHBI 1 CIUHUIBI UX U3MCPCHUA.

buonorus: knerka, opranusm, ouochepa, 0OMeH BEIIECTB B OpraHu3Me, (POTOCUHTE3, OMOJIOTUYECKH aKTHBHBIC BEIECTBA (OCIIKU, YIIIEBO/IbI, JKUPHI,
(dhepMeHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: MMHUIICBBIC ITPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O MMUTAHWA, MOIOIIHUEC CPCACTBA, JICKAPCTBCHHBIC 1 KOCMECTHUUYCCKUC NIPCHIapaThl, MaTCpHaJibl
N3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMUU

XuMuuecKuit 3eMeHT. AToM. SIIpo aToma, H30TOIBL. DJIEKTPOHHAS 00009YKa. DHEPreTHUECKUE YPOBHH, MMOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeleieHus] JJIEKTPOHOB MO OpOHMTalsIM B aroMax »JJIEMEHTOB TMEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

[lepuoanueckuii 3akoH u [lepuoanueckas cucrtema xumuueckux snemeHToB [{. . MenneneeBa. CBs3b nepuoguueckoro 3akona u Ilepuogunueckoit
cucteMbl xuMuyeckux sneMeHToB J[. M. MeHneneeBa ¢ COBpEeMEHHON TeopHell CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB
XUMHYECKHUX IJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX U CIOKHBIX BEUIECTB IO TPYIIaM U TepruoaaM. 3HaU€HUE MMEPUOINIECKOTO 3aKOHA B PA3BUTUU
HAYKH.



CrpoeHue BeliecTBa. XuMuieckas CBA3b. Bupl XUMHUUECKOM CBSA3M (KOBAJIEHTHAs! HEMOJIIpHAs U MOJIApHAsi, MOHHAsA, MEeTajuInyecKas). MexaHnu3mbl
o0pa3oBaHMsl  KOBAJCHTHOM  XMMHUYECKOM  CBA3M  (OOMEHHBIH W JOHOPHO-aKUENTOpHBIH).  Bomopomnas  cBsi3e.  BaneHTHOCTb.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIeHus. IOHbI: KAaTHOHBI U aHUOHBI.

BemiecTBa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTAaBA BEIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

IlousTue o JUCIICPCHBIX CUCTEMAX. HctunHbBIC B KOJUIOWAHBIC PACTBOPLI. MaccoBas A0JI1 BENIECTBA B paCTBOPE.

Knaccmbnxaunﬂ HCOPIraHUYCCKUX COCJIMHECHUM. HOMeHKHaTypa HCOPraHUYCCKUX BCIICCTB. I'eneTnueckas cCBs3b HCOPraHUMYCCKUX BCIICCTB,
MNpUHAJICKAIUX K Pa3JIMYHbIM KJIaCCaM.

XuMuueckas peaKnus. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHNYCCKUX peaKHI/Iﬁ B HeOpraHquCKOﬁ u OpFaHH‘ICCKOﬁ XHUMHH. 3aKOH COXpaHCHHA MACChbl BCHICCTB,
3dKOH COXpPaHCHUS U IPCBPAIICHUA OHCPIUU IIPU XUMHUUCCKUX PCAKIUAX.

CkopocTb peakiuy, e€ 3aBUCUMOCTh OT pa3IuyHbIX akTopoB. OOpaTHMble peakinu. XuMudeckoe paBHoBecue. DakTOphl, BIUSIONINE HA COCTOSIHHIE
xumuueckoro paBHoBecus. [Ipunnmn Jle [Hlarense.

SHCKTPOJ'II/ITI/I‘ICCKEUI JUCCOINaIus. CunbHbBIE U ClIa0kIe OJICKTPOJIUTHI. Cpena BOAOHBIX paCTBOPOB BCUICCTB: KHUCJIad, HeﬁTpaﬂBHaﬂ, oIeja0o4Hast.
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCeaKkuunu.

3KCH€pI/IMCHTaJ'II)HI)I€ METOAbI I/I3y116HI/I$I BCIICCTB U UX npeBpameHMﬁ: I[CMOHCTpaIII/ISI Ta6J'II/IH «Hepno;mqea(aﬂ CUCTEMA XUMHUYCCKUX DJICMCHTOB I[
N. MenpaeneeBa», u3ydeHHE MOJEIECH KPUCTAUIMUECKUX PEIIETOK, HAOIIOACHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(paznoxeHue TMEpPOKCHIA BOJAOPOAA B TMPUCYTCTBUM KaTajau3aropa, OIPEACIICHHE CPEebl PAcTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCATHHOTO
MHMKATOpa, peakluu HOHHOTO OOMeHa), IPOBECHHE MTPaKTUYeCKol padoThl «BiusHue pa3inyHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON peakiumy.

Pacuérnrie 3amaun.

PacuéTtel mo ypaBHEHUSAM XMUMHUYECKUX PEAKIMI, B TOM YHCIE TEPMOXUMUUYECKHE PACUETHI, PACUEThl C UCIOIb30BAHUEM MOHATHUS «MAacCOBast 10
BEIIECTBAY.

Heopranuueckass xumus

Hemerannsl. [Tonoxxenune HemeramioB B [lepuogudeckoii cucteme xumudeckux anemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
du3nyeckue CBOMCTBA HEMETAUIOB. AJIJIOTPOIHS HEMETAIIIOB (Ha TpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).
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XUMHUYECKHUE CBOMCTBA BaXXHEWIIMX HEMETAJIOB (TaJOreHOB, cepbl, a3oTa, ¢ocdopa, yriepoga M KpeMHHUS) U UX COCAMHEHUH (OKCHIIOB,
KHCJIOPOACOAEPKAIIUX KHCIOT, BOJOPOIAHBIX COCAUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCIMHEHUMN.

Mertamnbl. [Tonoxenue meramioB B [lepuogndeckoit cucreme xumuueckux 3aeMeHToB [[. M. MenneneeBa. OCOOCHHOCTH CTPOCHUS SJEKTPOHHBIX
00o010uek aToMoB MeTauioB. O0IHMe Gpu3ndeckue CBOMCTBa MeTauIoB. CIUTaBbl METAJUIOB. DJIEKTPOXUMUYECKHUN Pl HAITPSHKCHUH METAJIOB.

XHUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUMA, KaJIUW, KaJIbIIUA, MarHUui, aIIOMAHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.
OO6mme ciocoObI oMy4deHust MeTayuIoB. [IpMeHeHe MeTayuIoB B OBITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METOJI M3YYEHHUS BEIIECTB M WX IPEBpAIICHUI: M3ydYeHHE KOJUIeKIMHU «MeTauibl W CIUIaBbl», OOpa3loB HEMETAJUIOB,
pellleHre SKCIEPUMEHTANbHbIX 3a/lad, HAOJII0JIEHUE U ONMCAHUE JIEMOHCTPALMOHHBIX W JIaDOPAaTOPHBIX ONBITOB (B3aUMOJEHCTBHE TUAPOKCUIA
QIIOMHHMS C paCTBOpPaMH KUCIJIOT U LIEJIOUEH, KaYECTBEHHbIE PEAKIIMHU HA KATUOHBI METAJUIOB).

PacuérHble 3a1a4un.

Pacuérbl macchl BemiecTBa UM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BEILECTBA, Macce WU O0BEMY OJHOTO M3 Y4YacTBYIOIIUX B peaKlUU
BELIECTB, pacuéThl Macchl (00bEMA, KOJTMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUU, €CIIM OJTHO U3 BEILIECTB UMEET IPUMECH.

XuUMHUA U )KH3HD

Ponb xumum B oOecrieueHHH 3KOHOFI/I“IGCKOI\/’I, 3HepFeTquCKOﬁ 1 TIHIIEBOMH 6630HaCHOCTI/I, Pa3sBUTUN MCOULUHBI. IlonsTue o HAaYYHbIX MCTOHaX
IMO3HAaHUs BCIICCTB U XUMHUYCCKHUX peaKHHﬁ.

Hpe,[[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX IPUHOUIIAX ITPOMBIIIJIICHHOT'O ITOJYUCHUA BaKHEUIITNX BEIIECTB.

YeoBek B MHUPEC BCIICCTB U MATCPHAJIOB!: BayKHEHIITIE CTPOUTCIIBHBIC MATCPpHAJIbl, KOHCTPYKIIHUOHHBIC MAaTCpHAJIbl, KpaCKH, CTCKJIO, KCpaMHKa,
MaTCpHraJIbl AJId 3JICKTPOHUKH, HAHOMATCPHUAJIbl, OPraHUYCCKUEC U MUHCPAJIbHLIC y,[[O6pCHI/I}I.

XuMHS ¥ 3J0POBbE YEJIOBEKA: MpaBujia MCIOJIb30BaHUS JICKAPCTBEHHBIX MpEnapaToB, MpaBmuiia 0€30MaCHOTO MCITOIH30BaHUS MpEnapaToB OBITOBON
XUMUU B TIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3N.



Peanumzanus MeXnpeaMeTHBIX CBs3eil Mpu M3ydeHHH OOILIeH M HeopraHmdeckoil xumuu B 11 Kilacce OCYIIECTBISIETCS yepe3 MCIOJIb30BaHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MMOHATUH, ABISIOMIMXCS CUCTEMHBIMHU JJIS1 OTAETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

O6H_[I/Ie €CTCCTBCHHO-HAYYHBIC ITOHATHUA: HayLIHHﬁ (baKT, runoTe3a, 3aKOH, TCOpHs, aHAIN3, CUHTE3, KJ'IaCCI/I(bI/IKaI_[I/IH, INEPpUOANIHOCTD, Ha6J'IIO,Z[eHI/IC,
OKCIICPUMCHT, MOACIIUPOBAHUEC, USMCPCHUC, ABJICHUC.

dusuka: MaT€pus, SHEPrusa, Mmacca, arom, 3JICKTPOH, IIPOTOH, HeﬁTpOH, HOH, HU30TOII, PaIHOAKTHUBHOCTb, MOIJICKYIJIA, BHCPFGTI/I‘IGCKI/Iﬁ YPOBCHB,
BCIIECCTBO, TCIIO, O6’BéM, arpe€raTHo€ CoOCTOsAHNEC BEIICCTBA, (bl/ISI/I‘leCKI/Ie BCJIMYMHBI U €AVMHUIBI UX U3MEPCHHS, CKOPOCTh.

buonorus: KJICTKA, OpraHu3M, S5KOCUCTEMA, 61/100(1)epa, MakKpO- 1 MUKPO3JICMCHTLI, BUTAMHHBI, 00MeH BCIICCTB B OpraHu3me.
Feorpa(bml: MUHCPAJIbI, TOPHBIC IMTOPOABI, ITOJIC3HBIC NCKOIIACMBIC, TOIJIMBO, PECYPCHI.

TexHomorus: XuMHICCKast MPOMBINIJICHHOCTh, MCTAJLUIYpPrus, NpoUu3BOACTBO CTPOUTCIBHBIX MAaTCPUAJIOB, CEIIbCKOXO03ICTBCHHOE MMponu3BOACTBO,
MUIICBasA NPOMBIIIICHHOCTD, (bapMaIIeBTI/ILIeCKaﬂ IMPOMBIIIJICHHOCTD, IMTPOU3BOACTBO KOCMETHYCCKUX NIPCIapaTOB, IPOMU3BOACTBO KOHCTPYKIIMOHHBIX
MaTCpHaIOB, DJICKTPOHHAA IIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTI'HH.

2. Ilnanupyemsie _pe3yibmamoul 0C80eHUS YUEOHO20 npeomema « Xumus»
PaGouas nporpamma C(I)OpMPIpOBaHa C y4€TOM pa60qe171 nporpaMmsbl BOCIIUTAHUA, ITPU3BAHA o0ecneyuThb JAOCTUKCHUC JIMYHOCTHLBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS 00yUYaroIMMUCS TPOrpPaMM CpeIHEro oouiero oopazoBaHusi (JINYHOCTHBIM,
METaInpeIMETHBIM U IpeaMeTHbIM). HayuHo-mMeTonndeckoit OCHOBON i pa3paOOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPETHEro
o011ero o0pazoBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOJIXO/.

B cooTtBeTcTBUH C CUCTEMHO-ACATCIIbHOCTHBIM IMOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IMPEAMETA «XUMHUSI» HA YPOBHE
cpenHero o01mero 00pa3oBaHMs BBIACICHBI CICTYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOUIMMHUCA POCCHUICKON TIpaXJaHCKOW MISCHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPEIENICHHIO;

HaJIn4ue MOTHBAIlUU K O6y‘—IeHI/HO;

[IeJICHANTPaBICHHOE PA3BUTHE BHYTPEHHUX YOKICHUM JTMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH W MCTOPUUYECKHUX TPAAHUINI 0a30BOM HAYKH
XHMUH;

TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH JEATENIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMHM, MPUCYIIUMU
IIEJIOCTHOM CHCTEME XMMHUECKOT0 00pa30BaHMS;



HAJIMYHME IPABOCO3HAHUS SKOJIOTUYECKOH KYIbTYpPhl U CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC IIIaHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeAMETa « XUMHS» JTOCTUTAIOTCS B €AMHCTBE Y4eOHON M BOCITUTATEIBHOM IESTETLHOCTH B COOTBETCTBUU
C TyYMaHHCTUYECKMMH, COLMOKYJIbTYPHBIMH, IYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSMH M UJ€AJaMU POCCHUHCKOr0 TI'pa)kJaHCKOro OOIIecTBa,
IPUHATBIMU B OOLIECTBE HOPMaMHU U IIPABUJIAMM MOBEAEHUS, CHOCOOCTBYIOLUIMMM IPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO
CTaHOBJICHUS IMYHOCTU O0YJArOIIUXCS.

JIMYHOCTHBIE pPE3yIbTAaThl OCBOCHUS TMpenMeTa «XUMHS» OTPaxaroT CHOPMHPOBAHHOCTH OIBITA IM03HABATEIBHOM W IMPAKTHUYECKOU
JesTeIbHOCTH 00yUarOIINXCsl [0 peaan3alMy IPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

0CO3HaHMs 00yYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 0053aHHOCTEH, yBaXKCHUS K 3aKOHY U NPaBOMOPSIKY;

MPEJCTABICHHUS O COLMATBHBIX HOPMAX M MPAaBHIIAX MEKIMYHOCTHBIX OTHOLICHHI B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIBHOCTH MPU CO3JaHUHM YYEOHBIX IPOEKTOB, PEUICHWM YYeOHBIX W IMO3HABATENBHBIX 3ajad,
BBINOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH NOHMMAaTh M IPUHUMATh MOTHBBI, HAMEPEHUs, JIOTMKY M apryMEHThl APYrUX INpU aHAIU3€ pa3IMYHbIX BHUJOB Y4eOHOM
NeSTeTbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAayYHOMY HacJIeNI0 OT€YECTBEHHONW XUMUM;

YBa)KEHHsI K MPOLIECCY TBOPUYECTBA B O0JIACTH TEOPHH U MPAKTUYECKOTO MPUMEHEHHs] XMMUHU, OCO3HAHUS TOTO, YTO JIOCTHIKEHUS HAYKH €CTh
pe3yIbTaT AITUTETBHBIX HAOIIOICHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSHHOTO TPYAa YUEHBIX U IPAKTUKOB;

WHTEpEeCa W TO3HABATEIBHBIX MOTHBOB B TOJYYCHHH W TOCIEAYIOIIEM aHaln3e MHOOPMAIMH O TMEPEOBBIX TOCTH)KEHHUSX COBPEMEHHOMN
OTEYECTBECHHON XUMHH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHS;

CIOCOOHOCTH OIICHWBATh CHUTYAllMH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMH, W TNPHHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHHE M MOCTYNKHM CBOMX TOBapUIIed C MO3MLIMH HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHUE
ITOCJIEJICTBHM 3THX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MOHMMAaHMs IIEHHOCTEH 370pOoBOro M Oe3omacHoro oOpas3a JKHM3HM, HEOOXOJWMOCTHM OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(bu3nIecKOMyY U ICUXUYECKOMY 3/I0POBBIO;

co0uroieHus paBuIl 0€30MacHOro oOpallleHus C BelleCTBaMU B ObITY, IOBCEITHEBHOM JKU3HU U B TPYAOBOI 1€ATEIbHOCTH;

MTOHWMAaHWsI IICHHOCTH MPAaBHUJI WHAWBUIYAIEHOTO M KOJUIGKTUBHOTO 0€301aCHOTO TIOBEACHUS B CHTYaIlUsAX, YTPOXKAIOIMINX 30POBBIO H KU3HU
JTIOJICH;

OCO3HAHMA MOCIEICTBUI U HETIPUATHS BPEIHBIX MPUBbIUEK (YHOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHS);
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5) Tpy10BOro BOCHUTAHUA:

KOMMYHHKATUBHOW KOMITIETEHTHOCTH B y4eOHO-HCCIIEIOBATEILCKON AESITENLHOCTH, OOIMIECTBEHHO MOJIE3HOH, TBOPUYECKOH W JAPYTrUX BHUAAX
NEeSATETbHOCTH;

YCTAaHOBKH HAa aKTUBHOE y4aCTHE B PEIICHUH MPAKTHYCCKUX 3aJ1a4 COIMAIbHON HAMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUCHHIO IPOPECCHil pa3TUIHOTO POja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUIA 110 XUMUH;

yYBaXEHUS K TPYLY, JIIOJSIM TpyAa U pe3yJbTaTaM TPYJI0BOU 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIAMBUIYaJIbHOW TpaeKTOpUH oOpa3oBaHMs, Oyaymied mnpodeccur W peanu3anvi COOCTBEHHBIX
YKU3HCHHBIX TUTAHOB ¢ YYETOM JJUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

9KOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUSI K IPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHUS )KU3HU Ha 3eMIIe;

MMOHUMAaHUS TTI00AJILHOTO XapaKkTepa YKOJIOTHYECKUX MTPOOJIEM, BIUSHUAS YIKOHOMHUUECKUX MPOIECCOB HAa COCTOSTHUE MPUPOTHON U COIUATBHOM
CpeIibl;

OCO3HaHUS HEOOXOAMMOCTH UCIIOIb30BaHUS TOCTHIKCHUN XHUMHH JIJIs1 PEIICHHsI BOIIPOCOB PAIIMOHATIBLHOTO TTPUPOIOTIOIb30BaHHUS;

AKTUBHOTO HEMPUATUS JEHUCTBUM, NPUHOCAIIMX BPEA OKPYXKAIOIIEH MNPUPOIHON Cpele, YMEHHsS IPOTrHO3WPOBATh HEOJIArONMpUsITHBIC
9KOJIOTUYECKUE MOCIESACTBUS TPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO SKOJOTHYECKOrO MBIILUICHUS, SKOJIOTHUECKOM KYIbTYpbI, OMbITA JESATEIHHOCTH SKOJIOTMUECKON HANPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B TO3HABAaTEIbHOW, KOMMYHHKATHBHOM M COLIMAJIbHOW MPAKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO MPOTHBOCTOSITH
U700 XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHUMAaHUS CIeUU(UKH XUMUU KaK HayKd, OCO3HaHus e€ poid B (POPMHpPOBAHUHM PAlMOHATHFHOTO HAYYHOTO MBINUICHHS, CO3JaHHUH
LIEJIOCTHOTO TIPEACTABICHHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJLI U YEIOBEKA, B MIO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEN U pelICHUHN
po0JieM CoXpaHeHHUs MMPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OI 3HAYMMOCTH XUMHUU Ui COBPEMEHHOW HMBUIU3AIMU: B €€ TYMaHUCTUYECKOW HAMPaBICHHOCTH M BaKHOW PONU B
CO3/IaHUM HOBOW 0a3bl MaTepUANBbHONH KYIbTYpbI, PEIIEHWH TI00ATBHBIX MPOOJIEM YCTOHYMBOIO pPAa3BUTHUS UEJIOBEUECTBA — CHIPHEBOIA,
SHEPTEeTUYECKON, THUIIEBON M AKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTUU MEAUIIMHBI, 00CCIICUCHUH YCIIOBUM YCTEIIHOTO TPYyJa M KOJIOTHYECKH
KOMQOPTHOH XKM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH: TOHHMMAaHUSI CYITHOCTH METOJOB TO3HAHMsI, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU
MCIIOJIb30BATh MOTYYaeMbIe 3HAHUS JJIS aHaIN3a U OOBSICHEHHUS SBJICHUN OKPYKAIOIIEr0 MUpa U MPOUCXOIANINX B HEM U3MEHEHUN, YMEHUS JeNlaTh
000CHOBaHHBIE 3aKJIFOYCHHS HA OCHOBE HayYHBIX ()aKTOB M UMEIOIINXCS TAHHBIX C IEIBI0 MOTYyYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIFHO MUCIOJIb30BaTh XUMHYECKUE 3HAHUSI JIJIs1 PEIICHUsI IPOOJIEM B peabHbIX KU3HCHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATENbCKOM AESITENbHOCTH;
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TOTOBHOCTH M CIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30oBaHUIO M caMOOOPa30BaHUIO, K aKTHBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH MO XMMHHU B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;
MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax npodecCHoHaTbHON AeITeTbHOCTH.
METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHUS YIeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC IS  (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIONIMXCS MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIC TMOHSITHS,
OTpakarollye 1EeJOCTHOCTh HAYYHOU KapTHHBI MUpPa U CICITU(UKY METOAO0B MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
SHEprusi, sIBICHUE, MPOIecC, CUCTeMa, Hay4yHbId (DaKT, MPHUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHUE, HAOIIOICHHE,
U3MEepeHHe, SKCIIEPUMEHT U APYTHUE);

YHHUBEpCaJbHbIE Yy4eOHbIE JeicTBUs (IMO3HABAaTENbHbIE, KOMMYHHMKATHBHBIC, pETYJSATHBHBIE), oOecrneuynBaronme (HopMUpOBaHHE
(GYHKIMOHATBLHON TPAMOTHOCTH U COIIMATIBHON KOMIIETEHIIMU 00Y4atOIIIXCS;

CIIOCOOHOCTh 00YyYaroIUXCsl MCMOJIb30BaTh OCBOSHHBIE MEXIHCIMILTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIE Y4eOHBIC
JIEHCTBUS B MIO3HABATEILHON M COIMATILHOM MPAKTHKE.

MeTaHpeI{MCTHBIe pPE3YIbTATBl  OTpaXarOoT OBJAACHHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I IMO3HAaBaTCJIbHBIMH, KOMMYHHUKATHUBHBIMH U
PEryJIATUBHBIMUA IIGIZCTBPISIMI/I.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JIOrHYecKHUe AeiCTBHS:

CaMOCTOATENBHO (POPMYITHUPOBATh U aKTyaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMPEACIIATh LN ACATCIIbHOCTH, 3aaaBasd MapaMETpPbl U KPUTCPUHN UX JOCTUIKCHHA, COOTHOCUTL PE3YJIbTAThl ACATCIBbHOCTHU C TOCTABJICHHBIMU
LEJISAMU;

WCIIOJb30BaTh MPU OCBOECHUU 3HAHUU MPUEMBI JOTMYECKOTO MBIIUICHHUS — BBIACIATh XapaKTEPHbIC NMPU3HAKU MOHATUA M YCTAHABIUBATh WX
B3aMMOCBA3b, UCITIOJIB30BATh COOTBETCTBYIOIIMEC IMOHATHA AT 06T)$ICHCHI/I$I OTACIIBbHBIX (1)aKTOB u fIBJ'IGHHfI;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPUH IJId Knaccmimxaunn BCIICCTB U XUMHNYCCKUX peaKm/Iﬁ;

yCTaHaBJIMBATh IPUUMHHO-CIEACTBEHHBIE CBS3H MEX1Y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCykAeHUs (MHAYKTUBHBIC, ICNYKTUBHBIC, MO aHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpruBaACMbIX SABJICHUAX, Q)OpMYJ'II/IpOBaTB BBIBObI U 3aKJIIFOUYCHHU,

INPUMEHATE B IPOHECCE TIO3HAHUA, HCIOJIB3YyEMBIC B XHMHUH CHUMBOJIMYECKUC (3HaKOBI)Ie) MOACIIH, Hp606paSOBBIBaTB MOIOCJIBHBIC
MPEJICTABICHUS] — XUMHUYECKU 3HaK (CHMBOJ) JJIEMEHTa, XUMH4YecKass (opMyna, ypaBHEHHE XMMHUYECKOW peaklMd — MPH PElIeHUH Y4eOHBIX
MMO3HABATEJIbHBIX U MPAKTUYECKUX 3aJ]a4, TPUMEHATh HA3BaHHbIE MOJIENbHBIE MPEACTABICHUS JJIs BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX
BCIICCTB U XUMHNYCCKHUX peaKI_[I/II\/’I.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIaACTb OCHOBAMHU MCTOJ0B HAYUYHOT'O IMO3HAHUW A BCIICCTB U XUMHUYCCKUX peaKuHﬁ;
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(GhopMyInHpoOBaTh MENU U 33Ja49Md MCCIENOBAHUS, UCTIOIL30BaTh MOCTABICHHBIC U CAMOCTOSTENIEHO C(OPMYIMPOBAHHBIE BOTIPOCHI B KA4E€CTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI JJIs1 (HOPMHUPOBAHHSI TUTIOTE3BI TI0 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKICHUN;

BJIa/IETh HABBIKAMU CAMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEICHUS YYEHUUYECKHX HIKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUSI HAOII0IaTh
3a XOJOM IIPOIECcca, CAMOCTOSITEILHO IMPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOIIEHHS W BBIBOJbl OTHOCHTEIHHO JOCTOBEPHOCTH
PE3yIIbTaTOB MCCIIEAOBAHMUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJICIIAHHON padoTe;

MPUOOPETaTh ONBIT YYCHHUYECKOW HCCIICOBATENILCKOM W TMPOCKTHOW JIEATEIBHOCTH, NPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATLCS B PA3IMUYHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYJSpHAs JIMTEpaTypa XUMHUYECKOTO COACpKaHHs, CIPaBOUYHBIC
mocodusi, pecypcebl VHTepHeTa), aHAIM3HPOBATh HMH(DOPMALHIO pPA3IMYHBIX BUAOB W (OPM TMPEACTABICHUS, KPUTHYCCKH OIICHUBATH €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUHBOCTH;

(dbopMynHpoBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIe METOJABI IIPU MOUCKE U 0TOOpe MHPOpMAIUU, HEOOXOAUMOM /ISl BBIOTHEHHS Y4eOHBIX
3a/1a4 ONpeeIEHHOTO THIIA;

MIPUOOPETATH OIBIT HCIIOJIB30BaHMS HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN U Pa3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBEIOMpATh ONTHUMAIBHYIO (OpMy MpeacTaBlieHUss HWHPOpMAIMU (CXeMbl, TpaduKH, JHAarpaMMbl, TaOJUIbI, PUCYHKU H
ApyrHe);

MCIOJIb30BaTh HAYYHBIN S3BIK B KAUeCTBE CPENCTBA MpHU paboTe ¢ XUMUYEeCKOH MH(pOpMaIuel: MPUMEHITh MEeXIIpeIMeTHbIe (hu3nuecKkue u
MaTeMaTU4YeCcKHe) 3HAaK1 U CUMBOJIBI, (PopMyIibl, aOOpeBUATypbl, HOMEHKJIATYPY;

WCIIO0Ih30BaTh U MPE00Pa30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JAeHCTBHUAMM:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJZaeMOW TeMbl B XOJie Juanora W/WiM JTUCKYCCHUU, BBICKAa3bIBaTh HAECH, (HOPMYIUPOBATH CBOU
MPEAJIONKEHUSI OTHOCUTEIILHO BBITIOHEHHUS MPEIJIOKEHHOM 3a1a4H;

BBICTYNATh C MpE3eHTallMeld pe3yabTaTOB MO3HABATEILHON JEATEeIbHOCTH, MOJYYCHHBIX CAMOCTOSTEIBLHO WU COBMECTHO CO CBEPCTHUKAMU
MIPHU BBITIOJTHEHUN XUMHUYECKOTO IKCIEPUMEHTa, MPAKTUYECKON paboThl MO MCCIENOBAHHIO CBOWCTB M3Yy4aeMbIX BEIIECTB, pealu3allud y4eOHOTO
npoekTa u (popMyIHpPOBATH BHIBOJBI IO Pe3yiabTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTIACOBAHMS MO3HIMKA B X0A€ 00CYXICeHHUS U oOMeHa
MHEHHSIMHU.

OBJajieHHe YHUBEPCAJIbHBIMYI PEryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOATENIbHO TJIAaHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATENbHYIO JEATEIbHOCTh, ONpEAEIsis e€ 1elld U 3a/1a4yd, KOHTPOJIUPOBaTh U MO
Mepe He0OXOIUMOCTH KOPPEKTUPOBATh IMpeaaraeMblii alrOpUTM JCUCTBHM MPH BBHIMOJHEHUN YYEOHBIX M HCCIENOBATENbCKUX 3a]ad4, BHIOUPATH
HanOosiee 3 PeKTUBHBIN CITOCOO WX PEIICHUS ¢ YIETOM TOJIYICHHST HOBBIX 3HAHHH O BEIECTBAX U XMMHYECKUX PEaAKITUIX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH JE€ATEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.

INPEAMETHBIE PE3YJIbTATbBI
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10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHndyeckas XUMHs OTPaXKaloT:

c(hOpPMHUPOBAHHOCTD MPEICTABICHUA O XMMHUYECKOW COCTABIISIFOIIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBICHHI
MPUPOABI, B (POPMUPOBAHUH MBINUICHUS U KYJIbTYpPhl JTHYHOCTH, €€ (DYHKIMOHAILHON IPaMOTHOCTH, HEOOXOIUMOU IS PEIICHUS] MPAKTUYSCKUX
3a/1a4 ¥ YKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 3[I0OPOBBIO U TIPUPOJTHOM CpeJie;

BJIQJICHUE CHCTEMOW XMMHYECKUX 3HAHHMM, KOTOpas BKIIFOYAET: OCHOBOIIOJATAIOIIME MOHATHSA (XUMHUYECKUH SJIEMEHT, aToM, 3JICKTPOHHAS
000JI0uKa aToMa, MOJEKYJa, BaJICHTHOCTh, JIEKTPOOTPHUIATEIFHOCTh, XUMUYECKasl CBA3b, CTPYKTypHasi Gopmyna (pa3BEpHyTas U COKpamniéHHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOJHBIN CKeleT, PYHKIMOHAIBHAS TPYIa, PaauKall, U30MEPHs, H30MEPbI, TOMOJIOTHICCKHHA PS/I,
TOMOJIOTH, YTJEBOJAOPOJIbI, KHCIOPOA W a30TCOACPXKAIINE COCIUHEHHUS, MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COCIMHEHHS); TEOPUU M 3aKOHBI (TEOpUS CTPOCHUSA OpraHuyeckux BemecTB A. M. bytinepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYCCKUN SI3bIK XUMHHU; MHPOBO33PCHUCCKHE 3HAHMS, JIC)KAIIUE B OCHOBE IMOHUMAHUS NPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJIICHUM, (PAKTOJIOTHYECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJYYCHUH M O€30MacHOM HMCIOJIb30BaHUU BAKHEUIIINX OPTaHHMYECKUX
BEILIECTB B OBITY U MPAKTUUECKOU JIEATETLHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHUI BBISBISTH XapaKTepHbIE MPU3HAKU MOHATUMN, YCTAHABIMBATH UX B3aMMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
MOHATHUS [IPU ONMMCAHUM COCTaBA, CTPOCHMS M MPEBPALIEHUN OPTaHUYECKUX COEAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYI0O CHMBOJUKY I COCTABJICHHUS MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaII€HHOW) (GOpMYJT OpraHUYECKUX BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIMH, U3TOTABIMBATh MOJCIIM MOJIEKYJT OPTAaHUYECKUX BEIIECTB IS
WJUTFOCTPAIIMU X XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpPMUPOBAHHOCTh YMEHUW yCTaHABIMBATh MPHUHAICKHOCTh M3YyYEHHBIX OPraHUYECKUX BEIIECTB MO HMX COCTaBYy W CTPOEHHUIO K
onpeneaéHHOMY KJacCy/Tpymrme COeAMHEHUH (yriaeBOAOPObI, KUCIOPOJ U a30TCOAEPKAIINE COCAMHEHHSI, BHICOKOMOJEKYISIPHBIE COCTUHEHUS),
naBaTh UM Ha3BaHHs To cuctemarudeckoil HomeHkiatype (I[UPAC), a Taxke NpUBOJUTH TPUBHAIBbHBIC Ha3BAaHUS OTACIBHBIX OPTraHUYECKUX
BelIeCTB (ITUJIEH, MPOMUJICH, alleTUJICH, YTUJICHTJINKONb, TIHIEpPUH, (eHoN, (hopMambAerui, aleTalblIeru], MypaBbHHas KHUCIOTa, YKCYCHas
KHCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAS KUCIIOTA, TIIF0K03a, PPYKTO3a, KpaxMall, IEJUTI0I03a, TJIUIIKH);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACIIATh BUIBI XUMHUYECKOUN CBSI3M B OPTAaHUYECKUX COSTUHEHUSX (OJJMHAPHBIC U KPATHHIC);

c(hOPMUPOBAHHOCTh YMEHHUS TPHUMEHSATH TOJIOKEHHUS TEOPUU CTPOEHHUs opraHudeckux BemectB A. M. BytmepoBa nmns oObsCHEHHs
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHMsI MacChl BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3NYECKUE M XHMHUYECKHE CBONCTBA TUIHUYHBIX MpEACTaBUTEICH
pPa3IMYHBIX KJIACCOB OPTaHWYECKHX BEIIECTB (METaH, 3TaH, 3TWUJIEH, TPOMUJICH, aleTwieH, Oyraauen-1,3, metunOyranuen-1,3, 6€H307, METaHO,
ATAHOJI, dTUJICHTIIMKOJIb, TJIUIEPUH, (DEHOJ, aleTaNbJAeTH/l, MypaBbUHAsI U YKCYCHas KHCJOTHI, TJIFOKO3a, Kpaxmal, IeJITI0I03a, aMUHOYKCYCHas
KHUCJIOTA), WIIIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXAY HUMHU YpPaBHEHUSIMU COOTBETCTBYIOLIMX XHMHMUYECKMX PEAKIHMI C HCIOJIb30BAHHEM
CTPYKTYPHBIX (OPMYII;
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c(OPMHPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HMCTOUYHUKU YIIIEBOJOPOJHOTO ChIPbs (HE()Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI HX
nepepadOTKU U MPAKTHUECKOE IPUMEHEHHE TPOIYKTOB epepaboTKy;

c(OPMHUPOBAHHOCTb YMEHHUM MTPOBOJUTH BBHIUMCIEHUS 110 XUMHUYECKUM YPAaBHEHUSAM (Macchl, 00bEMA, KOJIMYECTBA UCXOJHOIO BEIECTBA WIIU
IIPOAYKTA PeaKI1H 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELECTB WM IPOAYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIJIAJETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAX HAyYHOTO IMO3HAHMS, MCIIOJIb3YEMbIX B XUMHUU MIPH U3YUYCHUU
BEIIECTB U XMMHUYECKUX SIBICHUH (HAOIIOACHUE, H3MEPEHHE, SKCIIEPUMEHT, MOJECIUPOBAHUE), UCTIONB30BATh CHCTEMHBIE XUMUYECKUE 3HAHUS IS
IIPUHATHS PEILICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHUI COOJIOJATh MIPABUIIA MOJIb30BAHUS XUMHUECKOHW MOCYN0M U 1a00paTOPHBIM 00OPYAOBAaHUEM, A TaKKe IMpaBUIIa
oOpallleHus C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUSMH 110 BBITIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTH YMEHHUH TUIAHUPOBATH M BBIOJIHATh XUMHUUECKUI IKCIIEPUMEHT (TIPEBPALICHNs OPTaHMYECKUX BEUIECTB IIPH HArpEeBaHUM,
[IOJIyYE€HUE STUJIEHA M U3YYEHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKIMM OPraHMYECKUX BEILIECTB, JACHATypalus OElIKOB IPU HAarpeBaHUU, L[BETHBIE
peaknuu OeIKOB) B COOTBETCTBUU C IpPaBWJIAMHM TEXHHUKHM O€30MAaCHOCTH IpH OOpallleHHMHM C BEIIEeCTBAMU U JIaOOpaTOpHBIM 00OpYJOBAaHUEM,
IPEJCTABIATh PE3yJIbTaThl XMMUUYECKOTO 3KCIIEPUMEHTa B (hOpME 3allUCH YPaBHEHUH COOTBETCTBYIOIIUX peakUuil U (GopMyIMpOBaTh BHIBOJbI Ha
OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH AHAJIM3UPOBATh XUMHUECKYI0 HH(OPMAIUIO, MOJTYy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpelCcTBa
MaccoBoil nHpopmauuu, IHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHJa HKOJOTHYECKU 11€7€CO00pa3HOro MOBEJACHUS B OBITY U TPYJOBOH JEATEIBHOCTH B LIENAX
COXPAHEHHUs CBOErO 37I0POBbSl U OKPYXKAIOUIEH MPHUPOAHOM Cpelbl, 0OCO3HABAaTh OMACHOCTh BO3JEHCTBUS HA JKHUBBIE OPraHU3MBblI ONpEAETEHHBIX
OpraHMYEeCKUX BeUIecTB, MOHMMas cMbica mokazatens [IJIK, moscHATh Ha mpumepax CHocoObl YMEHBIIEHHS M IPEJOTBPALIEHHS] UX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

U1 00yJaromuxcs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0OPOBbsl: YMEHUE NMPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METO/AAX MO3HAHMS
BELIECTB U XUMUUECKHX SIBJICHMUIA;

JUIS CJENbIX U CIa0OBUASIIMX OOYyJaromMXCs: YMEHUE HCIOJIb30BaTh pelbepHO-TOUEUHYIO cucTeMy obo3HaueHuil JI. Bpaiins nns 3anucu
XUMHUYECKUX (POPMYIL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHuuecKass XUMHUs» OTPasKaroT:
c(OPMHUPOBAHHOCTh MPEACTABICHUN: 0 XUMUUECKON COCTaBIIAIONICH €CTECTBEHHO-HAyYHONU KapTUHBI MUpPA, POJIM XMMHUHU B TO3HAHUU SIBICHUIN
pUPOAbI, B (POPMUPOBAHUM MBILUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHLHOW I'PaMOTHOCTH, HEOOXOIUMOW I pElIeHMs MPaKTHYECKUX
3a]1a4 ¥ HKOJIOrMYecKd 00OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOJIHOM Cperie;
BJIaJICHUE CHCTEMOM XMMHUYECKHX 3HAaHHW, KOTOpas BKIOYACT: OCHOBOIIOJIATAIOIINE MTOHATUS (XUMUYECKUH AJIEMEHT, aTOM, M30TOIl, s-, P-, d-
AJIEKTPOHHBIE OPOMTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBI OO0BEM, BaAJEHTHOCTb, 3JEKTPOOTPULATEIBLHOCTb, CTENEHb OKUCIICHUS,
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XUMUYECKas CBs3b (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKasi, BOAOPOJHAs), KPUCTANIMUECKas PEIIETKa, TUIIBI XUMUYECKUX pEaKIHil, pacTBop,
AIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHUECKAs TUCCOIUALIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOW pPEaAKINU, XUMMUYECKOE
paBHOBECHE); TECOPUU U 3aKOHBI (TEOPUsI PIEKTPOIUTUUYECKON Tucconuanuu, nepuoandeckuii 3akod J. 1. MenzaeneeBa, 3aKOH COXpPaHEHHS MacCChl
BELIECTB, 3aKOH COXpPAaHEHUS U TMpEBpallleHUus HHEPrud NpU XUMHUYECKUX PEeaKIMsX), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIINE B OCHOBE TTOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUHU, (DaKTOJIOTHUECKUE CBEIACHHS O
CBOWCTBAxX, COCTaBe, MOJYYECHUH M OE30MaCHOM HCIOJIb30BAHUU BAXXHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOM JEATEIBHOCTH
YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTepHbIE MPU3HAKU NMOHATUMN, YCTAHABIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
MOHATHUS [IPU ONMCAHUYM HEOPTAHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOPMHUPOBAHHOCTh YMEHHUH HCIIOJIE30BATh XMMHUECKYIO CHMBOJIMKY ISl COCTaBJICHHS (JOPMYJT BEIISCTB M YPABHEHUN XUMHUYCCKUX PEAKIIHIA,
cuctematuyeckyto HomeHkinarypy (IUPAC) u TpuBuanmbHble Ha3BaHUS OTIEIBHBIX HEOPTraHWYECKHUX BEHIECTB (yrapHbI ras, YrieKHCIbIH Tas,
aMMHaK, raiéHasi U3BeCTh, HeraléHas u3BecTb, MUThEBAs COJa, MIUPUT U JPYyTHe);

c(OPMUPOBAHHOCTh YMEHUHN OMPEAENATh BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKHX JJIEMEHTOB B COCIMHEHUSX Pa3IUMYHOIO COCTaBa,
BHUJI XUMUYECKON CBSA3M (KOBaJCHTHAs, MOHHAS, METAIIMYECKAs, BOJOPOIHAS) B COCAMHEHUSAX, TUI KPUCTALTUYECKON PEIIETKH KOHKPETHOTO
BeIlleCTBA (ATOMHAs!, MOJICKYJIIpHAsl, MOHHAsS, METAJUTMYECKAsT ), XapaKTeP CPe/bl B BOJHBIX pACTBOPaX HEOPTAaHUUECKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBATh MPHUHAJICKHOCTh HEOPTAaHUYECKUX BEUIECTB MO UX COCTAaBY K OMpPENEIEHHOMY KiacCy/Tpyrie
COeMHEHMH (ITPOCThIE BEIECTBA — METAJUIBl M HEMETAaJUIbI, OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI pacKphIBaTh CMBICH Tieproanyeckoro 3akona J[. M. MenaeneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENBHYIO U TPOTHOCTUYECKYIO (PYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHMMHYECKUX d3JeMeHTOB 1—4 mepuonos Ilepuoamnueckoit
cucTeMbl XUMHYecKuX siemeHToB JI. M. MenpaeneeBa, MCHONB3ys TOHSATHS «S-, P-, O-3JEKTPOHHBIC OPOHTANIN», «IHEPIETHUSCKHE YPOBHUY,
OOBSACHITh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHMUYECKHX JJIEMEHTOB M WX COCAMHEHHUH IO MepuoaaMm u rpymnmnaM [lepuonanyueckoid CUCTEMBI
xuMudeckux dyemeHToB M. Y. Meneneena;

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHMCHIBATH) OOIIME XMMHUYECKHE CBONCTBA HEOPTaHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPKJIATh CYIIECTBOBAHME T'€HETUYECKON CBSI3UM MEXAY HEOPraHMYECKMMH BEHIECTBAMU C TOMOIIbI0 YpPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINIL;

c(hOpMHUPOBAHHOCTh YMEHHSI KJIACCU(DHUIIMPOBATh XUMHUECKUE PEAKIIMH TI0 PAa3IMYHBIM MMPU3HAKAM (YUCITY U COCTABY PEarupyromnux BeIIeCTB,
TerI0BOMY 3 (EKTy peakiiu, U3MEHEHUIO CTENEHEeH OKUCTICHHSI JIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUU COCTABISATH YPAaBHEHUS PEAKIUU Pa3IMUHBIX THUIIOB, MOJHBIE U COKpAIIEHHBIC YPaBHEHHs PEaKIMii HOHHOTO
0oOMEHa, YIUTHIBAs YCIOBUS, IPH KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA,

c(hOpMUPOBAHHOCTh yMEHHUH TMPOBOJUTH PEAKIIUM, TOJITBEPKAAONINE KAYECTBEHHBIM COCTaB pa3IMYHBIX HEOPTaHUYECKHUX BEIIECTB,
pacno3HaBaTh ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;
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C(I)OpMI/IpOBaHHOCTL yMeHI/II\/'I paCKprBaTB CyH_IHOCTB OKHCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX pCaKI_[I/Iﬁ HOCpeIICTBOM COCTaBJICHUA BHCKTpOHHOFO
OanaHca 3TUX peaKInii;

c(OPMHPOBAHHOCT YMEHHH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHMMHYECKOH PEaKIMH OT Pa3lMYHbIX (PAKTOPOB; XapakTep CMEIIECHHUS
XMMHAYECKOI'O PAaBHOBECHS B 3aBUCHMOCTH OT BHeEIIHero Bo3aeiictus (mpunimi Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHI XapaKTEPHU30BATh XUMUYECKUE MPOIIECCHI, JISXKAIINE B OCHOBE MPOMBIIIICHHOTO MOJyUYEHUSI CEPHOU KHUCIIOTHI,
aMMHaKa, a Takke c(hOPMUPOBAHHOCTD MPEJICTABICHIH 00 OOIIMX HAYYHBIX MPUHIIUIAX M SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BOICTBA;

c(OPMHPOBAHHOCT, YMEHHUI MPOBOAUTH BBIYHMCICHHS C HCIIOJH30BAHMEM IIOHSATHS «MAaccoBas JOJS BEIICCTBA B PAaCTBOPE», O0OBEMHBIX
OTHOIICHHUH Ta30B MPH XUMHUYCCKHX DPEaKIUAX, MACChl BEIIECTBA WM 00BbEMA Ta30B IO M3BECTHOMY KOJIHMYCCTBY BEHICCTBA, MAacCe MM O0BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIICCTB, TEIIOBOTO 3¢ ¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHs MAacChl BEINECTB, IPEBPAICHHUS U
COXpaHCHHSI SHEPTUH;

c(OPMHPOBAHHOCTh YMEHUI COOIOJATh MPaBUiIa MOJIb30BAHMS XUMHUECKOW MOCYI0N U J1a00paTOPHBIM 00OPYAOBaHUEM, a TAK)Ke MpaBHIIa
oOpallleHHs C BEIIECTBAMHU B COOTBETCTBUHU ¢ HHCTPYKIIUSAMH IO BBITOJHEHHUIO Ja00PaTOPHBIX XUMHYECKUX OIBITOB;

cOPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBIMOJHATH XUMUYECKUIH SKCIEPUMEHT (Pa3lioKEeHHE MEPOKCHIAa BOJAOPOJAA B MPUCYTCTBUH
KaTajn3aropa, ONpeIeICHUE CPEebl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATIBHOIO MHAMKATOPA, BIMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKON peaKIMH, peakii MOHHOTO OOMEHa, KayeCTBEHHbIC Peaklnu Ha cyib(paT-, KapOOHAT- M XJIOPUA-aHHUOHBI, Ha KaTHOH aMMOHWUS,
pellicHHE JKCIEPUMEHTANBHBIX 3a1a4 o TemaM «Mertamisly U «Hemeramisl») B COOTBETCTBHHM C IPaBHIAMH TEXHHUKH OE€30IIaCHOCTH IIPH
0OpalIeHNH ¢ BEIIECTBAMH U JIA0OPATOPHBIM 000pYIOBAaHHEM, TIPEACTABIIATh PE3YJIbTaThl XUMHYECKOTO AKCIIEPUMEHTA B JOPME 3alMCH YpaBHEHHUI
COOTBETCTBYIOIIMX Peakiuii U GOopMyIUpPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHMHM KPUTUYECKU AHAJIU3UPOBATH XMMHUYECKYIO HH(GOpMAIMIO, MOJTY4aeMyl M3 pa3HbIX HCTOYHUKOB (CpencTBa
MacCOBOM KOMMYHUKaIu, THTepHET U Ipyrux);

Cc(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MpaBHJIa YKOJIOTUYECKHU I1EJIECO00Pa3HOr0 MOBEJACHUS B OBITY M TPYJOBOH JCATEIBHOCTH B LENSIX
COXpaHCHHSI CBOETO 3/I0POBbS M OKPYXAOIIEH MPUPOIHON Cpeibl, 0OCO3HABATh OMACHOCTH BO3JCHCTBHS HA JKUBBIE OPTraHU3MBbI ONPEACIEHHBIX
BECUICCTB, IIOHUMAasA CMBICJI ITOKa3aTeCIIsd HI[K, ITIOACHATH Ha HpHMean CHOCO6I)I YMCHI)HIGHI/U[ n HpeI[OTBpaHICHI/Iﬂ nux Bpe]:[HOFO BOSI[CI\/’ICTBI/ISI Ha
OpraHu3M YeJIOBEKa;

JUIs O0YYarOIIUXCsl C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3/I0OPOBbSI: YMEHHUE NMPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MMO3HAHHS
BCIICCTB U XUMHNYCCKHUX HB.]'IeHPIﬁ;

JUTS CIIETBIX U CIAOOBUAANIMX OOYJaroIIUXCs: YMEHHE HCIOJIb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3Hadenuii JI. Bpaiins mms 3amucu
XUMHAYECKUX POPMYIL
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3. Temamuueckoe HIAHUPOBAHUE C VKA3AHUCM KOJAUUECCIEd AKAOCMUUECKUX YACO8, OMBOOUMDBLX HA 0CGOCHUE KANCOOI MeMbl YUeOHO20

npeomema «Xumusny, U 603.M0NCHOCHIL UCNOJ1b306AHUS NO IMOIL Meme IIeKMPOHHBIX (ULPPOEbIX) 00PA308aMESIbHBIX PECYDCO8.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosnuecTBo yacos
Ne HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl DJIEeKTPOHHbIE uu(ppoBbIe
Konrtpoabubie IlpakTunyeckue
n/m Bcero o0pa3oBaTe/bHbIE Pecypchl

padoThI

padoThI

Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH

[Ipenmet oprannueckoit xumuu. Teopus

11 CTPOCHHUS OPTaHMYECKUX coeauHeHuid A. M. 3 Bubnmoreka
LOK https://myschool.edu.ru/
byrneposa
1 IIpeamer OpraHu4eCcKon XUMHH, eé 1 Bubnunoteka
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHHUE LIOK https://myschool.edu.ru/
9 Teopust CTpOCHUSI OPraHMYECKUX COEAUHEHHM 1 BubnuoTteka
A. M. bytiiepoBa, €€ OCHOBHBIE TIOJIOKEHUS LIOK https://myschool.edu.ru/
IIpencrasnenue 0 KJaccu(puKauu
3 OpraHMYECKHUX  BEIECTB. Homenxknarypa 1 Bubnunoteka
(cucremaTnyeckas) U TpUBHAJIbHbIE Ha3BaHUS LIOK https://myschool.edu.ru/
OpPraHMYECKUX BEILECTB
Hroro no paszneny 3
Paspen 2. Yriesonopoabl
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJTKAHBI 2 Bubnuoreka
LOK https://myschool.edu.ru/
4 AJIKaHBI: COCTaB U CTPOEHME, TOMOJOTUYECKHUI BubnuoTteka
psn LIOK https://myschool.edu.ru/
5 Mertan u 3TaH — npocreine npeacraBurenn 1 Bubnunoteka
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AJIKaHOB LLOK https://myschool.edu.ru/
99 Henpenenpabie YTJIEBOJOPOIBL: aJIKEHBI, 6 Bubnunorteka
' AJIKaJIMCHBI, aJIKMHBI LIOK https://myschool.edu.ru/
6 AJKeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 Bubnmoreka
’ p ’ LOK https://myschool.edu.ru/
OTwieH U [OponwieH —  MOpocTeuImne Bubnuoteka
7 1
MIPEJICTABUTEIIH aJIKCHOB LOK https://myschool.edu.ru/
8 [Ipaktuyeckas pabGora Ne 1. «Ilomyuenue 1 Bubnunoteka
STUJICHA U U3YYEHUE €r0 CBONCTBY LLOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u MetunOyraaueH-
9 1,3. IlonyyeHHne CHHTETUYECKOIO Kaydyka U 1 Bubnuorexa
an i yiay LOK https://myschool.edu.ru/
PE3UHBI
AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKUI ST Auernie” — 1 Bubnuoreka
. AL LIOK https://myschool.edu.ru/
MPOCTEHIINIA MPECTAaBUTEb ATKHHOB
11 Bpiunciiennss 10  ypaBHEHHIO XHUMHUYECKOU 1
peakuuu
2.3 ApoMaTHdecKue yIiIeBOI0POIbI 2 Bubnuorexa
' P yr P LOK https://myschool.edu.ru/
12 Apenbl: OeH3zonm u Tomyol. TOKCHYHOCTB 1 BubnunoTeka
apeHoB LIOK https://myschool.edu.ru/
13 I'eneTnueckas CBSI3b YTJIEBOJIOPO/JIOB, 1
MIPUHATICKANTUX K Pa3IMYHBIM KJ1accaM
94 [TpupoaHbIE MCTOYHUKU YTIECBOJOPOIOB M HX 3 Bubnuortexa
' nepepaboTka LIOK https://myschool.edu.ru/
[IpupoaHble  HCTOYHHMKH  YTIIEBOJOPOIOB:
14 MPUPOJHBIN ra3 U monmyTHble HedTaHbIE ra3zpl, 1 Bubnuoteka
PHpo N yr ’ LIOK https://myschool.edu.ru/
He(Th ¥ MPOAYKTHI €€ epepadoTKH
15 IIpupomHele  HMCTOUYHUKHU JIEBOIOPOAOB: | 1 Bubnuorexa
pup yr P ) LIOK https://myschool.edu.ru/
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MPUPOIHBIN Ta3 U MONyTHBIE He(TSHBIE Tra3bl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH

16

KonrponsHast pabora Ne 1 mo pasnmemy
«YTII€eBOIOPOABD)

Hroro no pazneny

1

13

Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeTuHeHust

Bubnunorteka
3.1 Crpret. Genon 3 LIOK https://myschool.edu.ru/
17 [IpenenbHble OJTHOATOMHBIE CIUPTHI: METAHOJ 1 BubnunoTteka
" 3TaHoi. BompopoiHast cBs3b LIOK https://myschool.edu.ru/
18 MHOroaroMHbl€ CHUPTHI: STUJIICHTJIMKOIb | 1 BubnuoTteka
TJIALEPUH LLOK https://myschool.edu.ru/
19 @DeHoJI: CTPOCHHE MOJICKYJbI, (pu3nueckue u 1 BubnuoTeka
XMMHYECKHE CBOMCTBA, IPUMEHEHUE LIOK https://myschool.edu.ru/
3.9 Anpnerunpl. KapOoHoBbIe KHCTOTHL. CIIOXKHBIC 7 BubnuoTteka
3hUpEI LIOK https://myschool.edu.ru/
20 Anpaerunpl: GopManmbIeTUl U areTalbIeTUI. 1 Bubnuoteka
Aueron LOK https://myschool.edu.ru/
21 OnHOOCHOBHBIE  TpeeibHbie  KapOOHOBBIC 1 BubnunoTteka
KHMCJIOTBI: MypaBbHHAs U YKCYCHas LIOK https://myschool.edu.ru/
99 [Ipaktuueckass pabora Ne 2. «CoiicTBa 1 BubnuoTteka
pacTBOpa YKCYCHON KHCIIOTBD) LIOK https://myschool.edu.ru/
23 CTeapI/IHOBaSI N OJICMHOBass KHUCIOTBI, KakK 1 Bubnunorteka
MIPEICTaBUTENH BBICIIUX KAPOOHOBBIX KHCIIOT LIOK https://myschool.edu.ru/
24 Mpbiia KaKk CONU BBICHINX KapOOHOBBIX KHUCIOT, 1 BubnuoTteka
X MOIOIIEE IENCTBUE LIOK https://myschool.edu.ru/
CrnoXHEIe a¢upsl KakK MIPOU3BO/IHBIE
25 KapOOHOBBIX KHUCIOT. [maponau3 crnoxHeix 1 Bubnuorexa
LIOK https://myschool.edu.ru/

3¢upoB
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26 Kupsr: TH]IPOJIN3, MIPUMEHEHHUE, 1 Bubnuorteka
Ouo0ruuecKas pojb )KUPOB LIOK https://myschool.edu.ru/
Bbubnuoteka
3.3 VrieBoasl 3
A LLOK https://myschool.edu.ru/
VYrneBoabl: COCTaB, KJaccuuKaus.
27 Baxuetimniue [IPEICTAaBUTENN: riaoko3a, 1 Bubnmoreka
P ) i LLOK https://myschool.edu.ru/
¢bpyxTO3a, caxaposa
08 KpaxmMan wu 1nemmono3a Kak IPUPOIHBIC 1 Bubnunorteka
TTOJTUMEPBI LIOK https://myschool.edu.ru/
Kontponbaast pabora Ne 2 mo pazzeny
29 «Kucnopoaconepxamye opranuyeckue 1
COEIUHEHUSD)
Hroro mo paszneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
Bbnbnuoteka
4.1 AmuHLl. AMHHOKHCIIOTEL. benku 3
LIOK https://myschool.edu.ru/
30 AMUHEBI: METHWJIAMUH U aHUJINH 1 Bubnuorexa
’ LOK https://myschool.edu.ru/
AMHUHOKHCIOTEI KakK amdoTepHbIe
31 OpraHnYecKue COeNUHEHUs, UX Onosornyeckoe 1 Bubnuorexa
p ’ LOK https://myschool.edu.ru/
3gadeHue. Ilentuant
39 benku kak mpupojHbIE BHICOKOMOJIEKYISIPHBIE 1 BubnunoTeka
COCOUHECHMUS LIOK https://myschool.edu.ru/
Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
Bubnuoteka
51 IInacrmaccer. Ka . Bonokua 2
yayK LOK https://myschool.edu.ru/
33 OCHOBHEBIE [MOHATUS XAMUHU 1 Bubnuotexa
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN LIOK https://myschool.edu.ru/
34 OCHOBHEBIE METO/BI CHHTE3a 1 BubnunoTteka
BBICOKOMOJIEKYIAPHBIX COCIMHECHMUI. LIOK https://myschool.edu.ru/
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IInacTmaccel, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 34 2

11 KJTACC

KoJsnuyecTBo 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPAMMBbI DJIeKTPOHHbIE HU(PPOBLIE
KonTpoabubie IlpakTunyeckue
n/m Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenune atomoB. [lepuoauyeckuii 3aKoH 1
Bubnmnoteka
1.1  Ilepwoauyeckas cucTeMa XUMHYECKHX 3
LLOK https://myschool.edu.ru/
anemenToB /1. . Meneneena
1 XUMHYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs 1 BubnuoTeka
KOH(UTrypanus aTOMOB LIOK https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [leprnonnueckas
5 cUcTeMa XUMMHUYEeCKuX anemMeHToB /. 1. 1 BubnunoTeka
MeHeneeBa, UX CBsI3b C COBPEMEHHOM TEOpUEH LIOK https://myschool.edu.ru/
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XAMHYECKHUX 3JIEMECHTOB M UX COCIMHEHUM T10
3 rpymnmnam u rnepuojaM. 3Ha4eHue 1 Bubnuoteka
IIEPUONYECKOTO 3aKOHA U CUCTEMBI LIOK https://myschool.edu.ru/
xumudeckux 3nemeHToB J[.1. Meneneesa B
Pa3BUTUU HAyKU
1.2  Crpoenue BemiecTBa. MHOrooOpasue BEImECTB 4 Bubnmoreka
' ' LIOK https://myschool.edu.ru/
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CrpoeHue BeniecTBa. XuMuieckas CBs3b, €€

4 BU/IbI; MEXaHU3MbI 00pa30BaHusl KOBAaJICHTHOM Bubmoreka
LOK https://myschool.edu.ru/
cBsi3u. Bogopoanas cBsizb
BanieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
5 Crenens okucienus. BemniectBa MosIeKyasipHOTO Bubnmoreka
LLOK https://myschool.edu.ru/
Y HEMOJIEKYJIIPHOTO CTPOCHHUSI
[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE U
6 KOJUIOUJIHBIE pacTBOPBL. MaccoBas 10Jis Bubnmorexa
LLOK https://myschool.edu.ru/
BEILIECTBA B pacTBOPE
Knaccudukanus u HoMeHKIaTypa
7 HEOpPraHMYECKUX coequHeHui. ['eHeTnyeckas BubnvoTteka
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHbBIX LIOK https://myschool.edu.ru/
KJIaCCOB
1.3  Xumuyeckue peakiuu Bubnmoreka
LLOK https://myschool.edu.ru/
Krnaccudukanus XuMHUeCKUX peakiuii B
HEOPraHU4YeCKOW U OPraHUYECKON XUMUHU.
8 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH Bubnuorexa
LIOK https://myschool.edu.ru/
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKHUX PEAKIIUSIX
9 Ckopoctb peakin. OOpaTuMbIe peaKkIuu. Bubnuoteka
XHUMHUUECKOE PAaBHOBECHE LIOK https://myschool.edu.ru/
[TpakTrueckas padota Ne 1. «BmustaHue
10  pasnuuHBIX (PaKTOPOB HA CKOPOCTH XUMHUIECKOM
peaKIm
OnektponuTrueckas aucconuanus. [lonsrue o
11  BOJOPOIHOM roKasaTene (pH) pactBopa. BubnuoTeka
Peaxiun nonHoro oomeHna. I'maponus LLIOK https://myschool.edu.ru/
OpTraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
12 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. Bubnunoreka
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[TonsiTHE 00 AMEKTPOIH3E PACIIIIABOB U
pacTBOPOB coJieh

LLOK https://myschool.edu.

ru/

KontponsHas padora Ne 1 o pazuemny

13 1
«TeopeTnueckne OCHOBBI XUMHUU»
Hroro mo pazueny 13
Pa3nea 2. Heopranuyeckasi xumust
BubnunoTeka
2.1  Meramisl 6
LLOK https://myschool.edu.ru/
Mertamnsl, ux nonoxenue B [lepuoanueckoit
14 | CHCTEME XMMIIECKHX JIEMEHTOB . 1. 1 BubnuoTteka
MeHeneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB. LOK https://myschool.edu.ru/
OO6mue ¢puznyecKkrue CBOMCTBA METAILIOB
15 CmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN P 1 BubnuoTeka
HaIpsDKEHUH METaJlIOB LIOK https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA BAXKHEHIINX METAIIJIOB
16 (HaTpuil, Kanui, KanblUMi, MarHU|, aAMfOMUHUNA) 1 Bubmoreka
pHH, . ’ ’ LIOK https://myschool.edu.ru/
U UX COE€IMHEHUU
17 XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX 1 BubnnoTteka
COEIMHEHNH LLOK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA IIMHKA, KEJI€3a U UX BubnuoTeka
18 . 1
COEIMHEHNH LIOK https://myschool.edu.ru/
[IpakTuueckas pabora Ne 2. "Pemienue
19  osKcmepUMEHTATBHBIX 3324 10 TEME 1
«Mertamnb»"
BubnunoTteka
2.2  Hemeramtsr 9
LLIOK https://myschool.edu.ru/
Hewmeramnbl, nux nonoxxenue B [leprnoandeckoi
Bubnnoteka
20 CUCTEME XUMHUYECKUX d1eMeHToB J1. . 1

MeHieneeBa 1 0COOEHHOCTU CTPOEHUS AaTOMOB

LLOK https://myschool.edu.

ru/
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duznueckue cBOICTBA HEMETAJIOB.

21  AmtoTpomnus HEeMETAIIOB (Ha MpuMepe Bubnmorexa
p PUMEP LLOK https://myschool.edu.ru/
KHCJIOpOJia, cepbl, hocdopa u yriepoia)
29 XUMHUYECKUE CBOMCTBA raJOr€HOB, CEPBI U UX BubnnoTteka
COEIMHEHU N LIOK https://myschool.edu.ru/
93 XuMuyeckue cBOMCTBa a30Ta, (hocdopa u ux BubnuoTteka
COEIMHEHU N LIOK https://myschool.edu.ru/
XHWMHUYECKHUE CBOMCTBA yriaepoaa, KpEMHUS U UX BubnuoTteka
24 .
COEINMHEHUN LLOK https://myschool.edu.ru/
[IpuMeHeHne Ba)XKHEUIINX HEMETAUIOB U UX Bubnuoteka
25 .
COEIMHEHNN LLOK https://myschool.edu.ru/
O060061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe
26 «HemeTtamnbl». Beruucnenus no ypaBHeHUsAM
XUMHUYECKUX PEAKIIUN U TEPMOXUMUUYECKHE
pacdEThl
ITpakTrueckas pabora Ne 3. «Pemenune
27  SKCIEepUMEHTANBHBIX 33724 M0 TeMe
"Hemeranmsl"»
28 KonrtponbHas pabora Ne2 mo temam
«Metams» u «Hemerauib»
53 CBs13b HEOPTAaHUYECKUX M OPTAHHUYECKUX BubnuoTeka
' BEILIECTB LIOK https://myschool.edu.ru/
29 Heoprannueckue 1 opraHm4eckue KUCIOTHI. BubnuoTteka
Heoprannueckue 1 OpraHM4eCKue OCHOBAHUS LIOK https://myschool.edu.ru/
AmMdoTepHbIE HEOPraHUYECKHE U OPTaHHYECKUE
BubnunoTteka
30 coelMHEeHUs. [ 'eHeTnyeckas cBs3b

HCOPTraHNYCCKUX U OPIraHNYCCKUX BCUICCTB

LIOK https://myschool.edu.ru/

Paznen 3. XumMud 4 JKN3HL

3.1

XUMUS U )KU3Hb

Bubnnoteka
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LLOK https://myschool.edu.ru/

31

32

33

34

Poap xumum B o0ecriedeHuN SKOJIOTHYSCKOM,
JHEPTEeTHYECKOH U MUIIEBOW 0€30IaCHOCTH,
Pa3BUTUU MEAUIUHBI

[IpencraBneHus: 06 0OIMMX HAYYHBIX MPUHIIAIIAX
MIPOMBIIIIJICHHOTO MOJYYeHHS BaXKHEHIIINX
BEILIECTB

YenoBek B MHUPE BCIICCTB U MAaTCpUAIIOB

Xumus 1 3A0POBLEC UCIIOBCKA

1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34

25

Bubnuoteka
LLOK https://myschool.edu.ru/

Bubnunoteka
LLOK https://myschool.edu.ru/

Bubnunorteka
LOK https://myschool.edu.ru/

BubnnoTteka
LLOK https://myschool.edu.ru/
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