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MOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XuMHM Ha YpOBHE cpeiHero ooiero oopaszoBanus pazpadorana Ha ocHOBe DenepaabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3ysibTaTaM
ocBoeHHs (pemepanbHO 00pa3zoBaTenbHONM MporpaMMbl  cpenHero obmero obpazoanmst (DPOII COO),
npeacTaBieHHbIX B DefepanbHOM rocyaapcTBeHHOM oOpaszoBatenbHoM crangapte COO, ¢ yuérom Konuenuu
mpernonaBanus y4yeOHOro mpeamera «XuMHs» B 00pa30BaTeNbHBIX oOpranm3anusx Poccuiickoit Deneparum,
pean3yIoUIMX OCHOBHBIE 00pa3oBaTeibHbIe MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTHS
BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roga» (Pacnopsiokenue Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIXOMIOB K pa3pabOTKe MpOrpamMmbl 10 XUMHH, K ONpPEIEICHUI0 OOIIel cTpaTerun oOydeHus,
BOCIIUTAHMS W Pa3BUTUA OOydYalOIIMXCS CpeAcTBaMH y4yeOHoro mpenmera «Xumwusi» st 10—11 kiaccoB Ha
0a30BOM ypoBHE cocTaBwiM KoHmentyaiabHbie mosiokeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
cofiepKaHus, pe3ybTaToB 00yueHus U TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHue, MOTy4aeMOe BBITYCKHUKaMU OOIIe00pa3oBaTebHON OpraHu3aluy, sSBIseTcs
HEOThEMJIEMON 4acThi0 HX o0Opa3oBaHHOCTH. OHO CHYKHT 3aBEpIIAIONIMM DJTallOM peaju3aluu  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX HEIOCTHON CUCTEME XUMHYECKOTO
o0pa3oBaHMsl. ITH HEHHOCTU KacaroTcCsl MO3HAHMS 3aKOHOB MPUPOAbI, (HOPMUPOBAHUS MUPOBO33PEHUS U 00ILIEH
KYJABTYpPbI YEJIOBEKa, a TAK)Ke IKOJIOTHUYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHPOIHOM
cpene. Peanusyercss xumudeckoe oOpazoBaHuEe OOyUalOIIUMXCS HAa ypPOBHE CpeaHEro ooOmiero oOpa3oBaHMs
cpeacTBamMu y4eOHOTO mpeaMeTa « XUMHs», CoIep:KaHue U IOCTPOSHHE KOTOPOTO OMpeAeNieHbl B IPOTrpaMMe o
XUMHUHM C Y4€TOM crieuu(UuKy HayKHM XUMUHU, €€ 3HAueHUs B MO3HAHUM MPUPOABI U B MAaTepHaIbHON >KU3HH
oOmiecTBa, a TakXke ¢ y4éToM OOIIMX MeJel M MPHUHIIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTpaeT 0co0yIo polib B COBPEMEHHOW LIMBUIU3AIINH, B
CO3/IaHUU HOBOHM 0a3bl MarepuanbHOW KylbTypbhl. OHa BHOCUT CBOM BKJIaJ B (hOPMUPOBAHHE PALMOHAIBHOTO
HAy4YHOTO MBIILJIECHUS, B CO3JaHHUE IEIOCTHOTO IMPEJICTaBICHUs 00 OKpYKalIlleM MHpe Kak O EIUHCTBE
OPUPOIBI U YeIOBEKa, KOTOopoe (OpMHUPYETCS B XUMHH Ha OCHOBE IMOHMMAaHHUS BEIECTBEHHOTO COCTaBa
OKPY’KaIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOECHUEM BEIECTB, UX CBOWCTBAMHU M BO3MOXKHBIMU
001acTMU MPUMEHEHHUS.

TecHO B3aMMOAEWUCTBYS C JIPYTMMH €CTECTBEHHBIMH HayKaMH, XMMHs CTajla HEOTHEMJIEMON 4YacThiO
MHUPOBOI KYIBTYpBl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO Tpyda M KU3HU KaKJIOTro 4YieHa oOIIecTBa.
CoBpeMeHHass XMMHSl KaK HayKa CO3MJareibHas, KaKk HayKa BBICOKMX TEXHOJOTMH HAaINpaBi€HA HA pEILIEHUE
I00aNbHBIX MPOOIEM YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPbEBOM, HSHEPreTHUECKOM, MHUIIEBOH,
9KOJIOI'MYECKOI 0€301MacCHOCTH U OXPaHBbl 3J0OPOBbS.

B coorBercTBUM ¢ oOUmIMMM LENSIMH M TNPUHLMIAMHM CPEJHEro oO0IIero oOpa3oBaHUs COJAEpIKaHUE
npeamera «Xumus» (10-11 kmaccel, 0a30BbIi YpOBEHb HM3Y4YEHHs]) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYNFTYPHYIO TOATOTOBKY OOy4YaloIIUXCs, HEOOXOAMMYIO UM Ui BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIECUTHOTO BKJIIOYEHHUS B JKU3Hb COIMYyMa, MPOAOIDKEHUST 00pa3oBaHMs B PA3IMYHBIX 007acTAX,
HE CBS3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisionmMe IpeaMeTa « XuMus» sIBISITCs 6a30Bbie Kypehl — «Opranndyeckas Xxumus» u «Oomas u
HEOpPraHUYeCKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COZAEPaHHs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOW HAYKHU:
CHUCTeMa 3HAaHUU TIO0 HEOpPraHWYeCKOW XHWMHUHU (C BKIIIOYEHHEM 3HAHUW M3 OOIIeld XMMHH) M OpPTaHHYeCKOU
xumu. DopMHUpOBAaHHE NAHHOW CUCTEMbl 3HAHUN MPU HM3YYCHHH MpeaMeTa O00eCHeYyrMBaeT BO3MOXKHOCTh
pPaccMOTpPEHHUS BCETO MHOTOOOpa3Hsl BEIIECTB HAa OCHOBE OOIINUX MOHATUMN, 3aKOHOB U TEOPHI XUMHH.

Crpykrypa comepkanus KypcoB — «Opranudeckas xuMus» U «OOmas ¥ HeOpraHWuYecKas XHUMUS)
chopMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO IMOAXO/Aa K M3YYCHHIO Y4eOHOTO Marepuana u
00ycJIOBIIeHa UCTOPHYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUI Ha OMNpeNelEHHBIX TEOPETHUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4ecKOil XMMHUHU BEIleCTBA PAacCMAaTpUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHUS
OpTraHWYECKHX COEJUHEHUM, a TaKKe Ha YpPOBHE CTEPEOXMMMUYECKUX M DIIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuu BemecTB. CBefeHUs 00 U3y4aeMbIX B Kypce BELIECTBaX JAlOTCS B Pa3BUTHH — OT YIVIEBOIOPOJOB 10
CIIO)KHBIX OWONIOTUYECKM aKTUBHBIX COEIMHEHUH. B Kypce opraHndeckod XUMHH TIOTYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl TME€pPBOHAYaJbHBIC TMPEACTABICHUS O
XUMHYECKON CBsI3W, KIacCU(PHUKAIMOHHBIX MpPHU3HAKaX BEHIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HX
CTPOEHMSI, O XUMUYECKOM pEaKIInu.



[Ton HOBBIM YIJIOM 3peHHUs B mpeaMmere «XuMus» 0a30BOTO ypOBHS paccMaTpHUBAaeTCs M3YYCHHBIA Ha
YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHUs TEOPETUUECKHI MaTepHral 1 (PaKTOJIOTHUECKUE CBEJCHHUS O BELIECTBAX
U XUMHUYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudyecKas XHMHs» OOYJaroIIHMCS
NPEIOCTABIISCTCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE IEPUOAMYECKOTO 3aKOHA C OOIIETCOPETHYECKUX H
METOJIOJIOTHUECKUX TO3UIHNA, TIyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHE (YHKIMHA 3TOro 3akoHa — OT
o0o0mIaromiei 10 0ObACHSIONIEH U MPOTHO3UPYIOIIEH.

EnuHas cucrema 3HaHMM O BaXKHEWIINX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH, a
TaK)K€ 0 XUMUYECKUX PEAKLMSIX, X CYLIIHOCTH M 3aKOHOMEPHOCTSIX IIPOTEKaHUs AomoHsAeTcs B Kypcax 10 u 11
KJIACCOB JIEMEHTaMHU COAEpPXKaHUs, UMEIOIUMHU KYIbTYpOJOTHYECKUN U MPUKIAAHON XapakTep. DTH 3HaAHMS
CHOCOOCTBYIOT HOHUMAHHIO B3aUMOCBSI3H XUMHH C JPYTUMH HayKaMH, PacKpBIBAIOT €€ pOJib B MO3HABATEILHOM
U TPAaKTUYECKOW JESITEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUS K IPOLECCY TBOPYECTBA B
o0nacTh TEOpUM M MPAKTUUYECKUX MPWIOKEHUN XHMHUH, IIOMOTAlOT BBINYCKHUKY OpPHUEHTHPOBAThCS B
OOIIECTBEHHO W JHMYHOCTHO 3HAYMMBIX MpOOJeMax, CBA3aHHBIX C XHWMHEH, KPUTHYECKH OCMBICINBATD
UHGOPMAIUIO ¥ IPUMEHSATH €€ IS TIOTIOJIHCHUSI 3HAHUH, PEIICHUS] HHTEUICKTYaTbHBIX W KCIIEPUMEHTAITLHBIX
MCCJIEZIOBATENIbCKUX 3aJad. B 1enoMm conepkanue ydeOHOro npeamera «XUMHs JAaHHOTO YPOBHS H3Y4EHHUS
OPUEHTHPOBAaHO Ha (opMHUpOBaHHE Yy OOYYAIOUIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS I[MOHUMAaHUS
¢mrocopckux uAeH, TAaKUX KaK: MarepuajlbHOE EIMHCTBO HEOPraHMYECKOr0 M OpPraHWYecKoro MHpa,
00yCJIOBJIEHHOCTh CBOWMCTB BEILIECTB MX COCTABOM M CTPOEHHUEM, IIO3HABAEMOCTb NPUPOAHBIX SIBICHUN MYyTEM
OKCHEPUMEHTA W PELIEHUS NPOTHUBOPEUMH MEXAy HOBBIMU ()aKTaMHU U TEOPETUYECKHUMH IPEINOCHUIKaAMH,
OCO3HAHME POJIM XMUMHUHU B PEIICHUHU 3KOJIOTUYECKUX MPOOJIEM, a Takke MpolieM cOepeKeHNs IHEPreTUUECKUX
PEeCypCOB, ChIpbs, CO3/1aHNs HOBBIX TEXHOJIOTHI U MaTepUaOB.

B mnane pemenus 3aja4 BOCIUTAHUS, PA3BUTHS M COIMATU3AIMH 00YyJaIOIIUXCS PUHSTHIE TIPOTPaMMOn
10 XMMUH TOIXObl K ONPEACTICHUIO COACPKaHUS M TIOCTPOSHUS MpeIMeTa MPeIyCMarpiuBaoT (OPMHPOBAHNE
YHHUBEPCAIBHBIX YYEOHBIX JEHCTBHI, UMEIOIIMX 0a30BO€ 3HAYCHHWE Ul PA3JIMYHBIX BHUJOB JESITEIHHOCTH:
penieHus mpobaeM, TOWCKa, aHaiuu3a U 00padOTKH MH(POPMAIMH, HEOOXOIUMBIX IS MPHOOPETEHUS OIbITa
IPAKTUYECKOM U UCCIIEI0BATENbCKON 1€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUM XUMUH.

B mpaxTuke npenopaBaHus XMMHUM KaK Ha YpOBHE OCHOBHOIO oOuiero oOpa3oBaHUs, TaK U Ha YpPOBHE
cpenHero oOmero o0pa3oBaHMs, INPU OINPEAEICHUM COAEPIKATEIbHONM XapaKTEpUCTUKU LEJIeH H3ydeHHs
npeaMeTa HaIlpaBJICHUEM IEPBOCTENCHHON 3HAYMMOCTH TPAJUIIMOHHO TNPHU3HAETCS (OPMHPOBAHUE OCHOB
XUMHUYECKON HayKu Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, IPAKTUUECKON JEATENILHOCTH YEJIOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOAMYECKON TOYKU 3PEHUs TAKOH MOIXOJ K OIpPENEICHUI0
Hesel N3ydeHus IpeaMeTa sIBISEeTCs BIIOJIHE ONPaBIaHHbBIM.

CornacHo AaHHOM TOYKE 3pEHMs TJIaBHBIMH LENISIMU U3Y4YEHUs NMpeaMeTa «XuMus» Ha 0a30BOM ypOBHE
(10 —11 xu.) sBASIFOTCSI:

e (GopMHUpOBaHWE CUCTEMbl XUMHYECKUX 3HAHUM KaK BaXXHEHIIIEH COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa, B OCHOBE KOTOPOM JIeXkaT KJIIOYEBbIE MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOpUU
XUMHHM, OCBOCHME S3blKa HAyKH, YCBOCHHE W TIOHMMaHUE CYIIHOCTH JOCTYIHBIX OOO0OIIeHH
MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

e (QopmupoBaHHE U pa3BUTHE MPEACTABIECHUI O HAyYHBIX METOAAX MO3HAHMS BELIECTB M XUMHUYECKUX
peakuuii, HeoOXOUMBIX JJIsi IPUOOPETEHNS YMEHUI OPUEHTUPOBATHCSA B MUPE BELIECTB U XUMUYECKUX
ABJICHUM, IMEIOIINX MECTO B IIPUPOAE, B MPAKTUYECKON U NTOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JESATENbHOCTH, CBA3aHHBIX C HAOMIOACHHMEM U OOBSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOIIOJICHUEM TTpaBuJl 0€30IacHOr0 00paIEHHs C BELIECTBAMHU.

Hapsiny ¢ atuM, comepxarenbHas XapakTepUCTUKA 1ieJIel U 3aJad U3y4eHUs! IpeaMeTa B MporpamMmme 1o
XUMHUH YTOUHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUHU C HOBBIMH NPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpenojaBaHUM XUMHUHM B OoJibllIel cTeNeHU OTHAETCS MpeNroyTeHHe MPaKTHUECKOM
KOMITOHEHTE CO/Iep)KaHUs OOyueHUs, OpUEHTUPOBAHHOW Ha IMOATOTOBKY BBINYCKHHMKa OOIIe00pa3oBaTebHON
OpraHM3aliy, BIaJCIOIIEro He HaOOpOoM 3HaHUM, a (YHKIIMOHAJIBLHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHUSIMHA aKTHBHOTO TIOJYYCHUsI 3HAHUW U MPUMEHEHHSI MX B PEAIbHOW KU3HH JJIsI PEIICHUS TPAKTUYCCKUX
3a/1ad.

B cBs3u ¢ aTUM npH U3yueHUH IpeaMeTa «XUMHUs» JOMUHUPYIOIIee 3HaYeHHe PUOOPETAIOT TaKue 1eNn
W 3a71a4M, KaK:

ajanrtauus OoOyyaromMxcs K YCIOBUSM JUHAMHYHO pa3BUBAIOLIErocsi Mupa, (GopMUpOBaHUE
MHTEJJIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMIO, COTPYIHHUYECTBY, CAMOCTOATEIHLHOMY



NPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIIECTBAMU M HUX
pUMEHEHUEM;

dopmupoBaHue y OOydyalOIIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHILIMH), HMMEIOLINX
YHHUBEPCAIbHOE 3HAYCHHUE JUIS PA3TUYHBIX BUIOB JEATEIIHOCTU: pEIICHUs MpoOjeM, IMOKMCKa, aHaiu3a M
00paboTku MHPOPMAIIH, HEOOXOIUMBIX JUIS TPHUOOPETEHUS OIBITA ACATEIBHOCTH, KOTOpas 3aHUMAET BaKHOE
MECTO B NO3HAHUHU XMMHUH, a TAKXKE Uil OLEHKH C MO3UIMIA SKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS
BEILIECTB M XUMHUYECKUX MPOIIECCOB Ha OPraHM3M YeJIOBEKa U MIPUPOIAHYIO CPENy;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH O0O0YyYarOLIMXCs:
CHOCOOHOCTH CaMOCTOSATENILHO IMPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B COOTBETCTBUU C JKHU3HCHHBIMH
NoTPeOHOCTSMH, UCTIOJIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIC TEXHOJIOTHH IS TIOMCKA U aHaiu3a y4eOHOH
¥ HAyYHO-TIONYIISIPHOI MH(OpMAIIMK XUMHUYECKOTO COIEPIKaHUS;

dopMupoBaHHWE W pa3BUTHE Y OOYYArOIIMXCA AaCCOIMATHBHOTO W JIOTUYECKOTO  MBIIUICHHS,
HAOTIONATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH
TUTAHUPOBAHUU M NIPOBEACHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHKE y OOYJarOMMUXCS YOSKIEHHOCTH B TyMaHHUCTUYECKON HAIMPaBICHHOCTH XUMHH, €€ BKHOU
pOJH B PEUICHUU IIO0ATBHBIX MPOOJIEM PAMOHAIBHOTO MPHUPOIOIOIH30BAHNUS, TIOMIOJHEHUSI YHEPreTHIECKUX
PECYPCOB U COXpaHEHUs] NMPUPOAHOTO PABHOBECHSA, OCO3HAHHUA HEOOXOAMMOCTH OEpEeKHOrO OTHOIIEHHS K
NPUPO/IE U CBOEMY 3[0POBBIO, a TAaK)Ke IMPHOOPETEHHUSI ONbITa HCIIOJIB30BAHUS TONYYEHHBIX 3HAHUN IS
NPUHATHS TPAMOTHBIX PEIICHUH B CUTYallUsX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B y4ueGHOM 1u1aHe cpeqHero oomero o0pa3oBaHus MPEeIMET «XUMHEs» 0a30BOTO YPOBHS BXOIUT B COCTaB
npeamMeTHol o0nactu «EcTecTBEeHHO-HAayYHbIE IPEMETBI».

OOmiee 4uciO0 4YacoB, OTBEAEHHBIX JJIS W3YYEHHUS XUMHUH, Ha 0a30BOM YPOBHE CPEIHEro OOIIEero
oOpa3zoBanusl, coctasisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 vaca (1 gac B
HEJIEIIO).



COIJEP)KAHUE OBYYEHMUA
10 KJIACC
OPITAHMYECKAS XUMUA

Teopernyeckre OCHOBbI OPraHUYECKOH XUMUM

[IpenmMeT oprannyeckoi XMMHH: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B MOJTYYCHUH HOBBIX BEIIECTB
U MarepualioB. Teopusi CTpoeHUs OpraHuyeckux coeanHeHuid A. M. BytnepoBa, €€ OCHOBHbBIE IMOJIOKEHHUS.
CrpykTypHble GOpMYIbI OPraHUYeCKuX BemiecTB. [omMomorus, nzomepus. XUMU4YeCKasi CBSI3b B OPraHMYECKHUX
COEIMHEHUSIX — OIMHAPHbBIC U KPATHBIE CBS3H.

[IpencraBienue o kinaccuukanuyu OpraHndeckux BeniecTB. HoMeHkaTypa OpraHnyeckux CoelMHEeHu
(cucreMarnueckas) U TpUBHAJIbHbIE Ha3BaHUSI BAKHEHIINX MPEACTaBUTENEH KI1aCCOB OPraHUYECKUX BEIIECTB.

DKclepUMEHTAlIbHbIE METOAbl M3y4YeHMs] BEUIECTB M UX MPEBPALCHUI: O3HAKOMJIEHHE ¢ 00pa3lamu
OpPraHMYECKHUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJI OPraHWYeCKUX BEILECTB,
HAOIOICHHE W ONKMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB MpU
HarpeBaHuu (TU1aBjieHue, OOyIIIMBaHUE U TOPEHUE).

Yrnesogopoasl

AJIKaHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUU psn. MeTaH U 3TaH — NpOCTeilllne MpeAcTaBUTEIN
anKaHoB: (U3MYECKHE M XMMHUYECKHE CBOWMCTBA (PEaKkiMu 3aMEIleHUs W TOPEHHs), HAXOXKICHHE B MPUPOJE,
MOJTy4YeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYECKH psifl. DTHIICH U MPOMUIIEH — MPOCTEHUIINE MPEACTaBUTEIN
aJIKeHOB: (M3MUYECKHEe UM XUMUYECKHE CBOWCTBA (pEaklUUU TUIPUPOBAHMS, TaIOTEHUPOBAHUS, TUApATAIUH,
OKHCJICHUS U TIOJMMEpHU3allin ), OJIy4eHUEe U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u wmerwnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XHUMHYECKHE CBOICTBa
(peakuus nonuMepuzaun). [lonyueHne CHHTETUYECKOTO KaydyKa U Pe3UHBIL.

AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHUS, TOMOJOTHYECKUH pAld. ALETUICH — NpOCTeHIIni
MIPEJICTAaBUTENb aIKUHOB: COCTaB, CTPOCHHE, (PU3NYEeCKHEe U XUMUYECKUE CBOMCTBA (peaKkuu THIIPUPOBAHMS,
raJIOrTeHUPOBAHUS, TUPATAIIUH, TOPEHHS ), TOyUYEeHUE U IPUMEHEHHE.

Apenbl. benzoun: cocrtas, cTpoeHue, Gu3NUECKUe U XUMHYECKUE CBOWCTBA (PEeaKIK raJOreHUPOBaHUS U
HUTPOBaHUs), TIOJyYEHHE U MpUMEHeHue. 1onyon: cocmas, cmpoenue, guzuueckue u XumuyecKue ceoucmad
(peakyuu 2ano2eHUpOBanus U HUMPOBAHUs), noiydenue u npumereHue. TOKCUYHOCTh apeHOB. [ eHeTHyeckas
CBSI3b MEXAY YITIEBOJOPOAMHU, MPUHAIEKAIIUMHU K PA3TUYHBIM KJIacCaM.

[Ipuponubie UCTOYHUKHU yriaeBogopoaoB. [Ipupoansiii ra3 u monmytHele HeTsHbIE Ta3bl. HedTh U e
npoucxoxkaeHne. CrocoObl mepepaboTku HedTH: TMEeperoHka, KPeKUHT (TEPMUYECKUN, KaTalIUTUYECKHUi),
nupoiu3. [IponykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B MIPOMBIIIIIEHHOCTH U B ObITY. KamMeHHbI# yronb u
MPOAYKTHI €ro epepaboTKu.

DKCIepUMEHTAIbHbIE METOABl M3Y4YeHHs] BEUIECTB M WX MPEBPALCHUI: O3HAKOMIIEHHE ¢ 00pa3lamu
MIacTMacc, KaydykoB U pe3uHbl, Kojuiekuuu «Hed1b» u «Yromby», MogenupoBaHrue MOJEKY YIIIEBOAOPOAOB U
raJIOreHOMPON3BOIHBIX, MPOBEICHNE IPAKTHUECKOM PabOThI: MOMydYeHUE ITUJICHA U U3YUYEHHUE er0 CBOMCTB.

Pacuérnbie 3anaun.

Brruncnenus mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA
WIM TPOAYKTa PEaKIUU MO HM3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOAHBIX BEUIECTB WIIU
MPOAYKTOB PEAKIINH).

Kucaoponconep:xamue oprann4eckue coeIuHEHUS

[IpenenpHBIE OMHOATOMHBIE CHHPTHL. METaHOT M JTAHON: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOICTBa (peakIMK ¢ aKTUBHBIMH MeTaJUlaMH, TaJOTe€HOBOIOpPO/IaMH, TOPEHUE), TpUMEeHeHne. BogopoaHsie
CBSI3M MEX1Y MOJIEKYJIaMH CIUPTOB. JleiicTBUE MeTaHOoJIa M ATaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHoOroatoMHble CIUPTHL. DTUICHTINKONIb U TIHIIEPUH: CTPOCHUE, (PU3NYECKUE U XUMUYECKUE CBOIMCTBA
(B3auMOJIEHCTBHIE CO MIETIOYHBIMUA METallJIaMH, KaueCTBEHHAsl peaKIlis Ha MHOTOaTOMHBIE CIIUPTHI). JlelicTBue
Ha OpPraHu3M YenoBeka. [I[puMeHeHue ruieprHa U dTUICHTIIUKOJIS.

@deHon: CTpOEHHWE MOJICKYIbl, (GU3MYECKHe U XUMHYECKHe CBOWcTBa. TOKCHMYHOCTH (heHona.
[Tpumenenue peHomna.

Anpaeruipl U kemowsi. QopManbIeTul, aeTanbIerul: CTpoeHue, PU3NIECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu OKUCICHUS U BOCCTAHOBJICHH S, KAYECTBEHHBIE PEAKIINH ), IOTyYeHHE U TPUMEHEHHUE.

OMHOOCHOBHBIE TIpeJeNibHbIE KapOOHOBBIE KUCIOTh. MypaBbMHAs W YKCYCHas KHUCJIOTBHI: CTPOECHHE,
¢dbusznueckrue M XUMHYECKHE CBOWCTBAa (CBOWCTBA, OOmIME ISl KJacca KHUCIOT, Peakius dTepu(HUKaLNN),




nojlyueHue U npuMmeHenue. CTeapuHOBas U OJIEMHOBAsl KUCIOTHI KaK MPEACTABUTENH BBICHIMX KapOOHOBBIX
KHCITOT. Mblj1a KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble 3QHUpPbl Kak NPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [waponus cinoxHbix 3¢upo. XKupsbl.
I'upponus sxxupos. [IpumeHenue xxupoB. buonornyeckas posib JKUPOB.

VYrieBoabl: cocTas, Kiaccudukanus yrieBoaoB (MOHO-, TU- U MoyKMcaxapuibl). [Toko3a — npocTeimuit
MOHOCAaxXapu/: OCOOCHHOCTU CTPOEHUSI MOJEKYbl, (U3NUECKUEe U XUMHUECKUE CBOWCTBA (B3aMMOJICHCTBUE C
ruapokcuom mMeau(ll), okucaeHne aMMuadyHBIM PacTBOPOM Okcuaa cepedpa(l), BoccTaHoBiIeHHEe, OpoKEeHHE
[JIIOKO3bI), HAXOXKJIEHUE B MPHUpOJIe, TpUMeHeHue, ouonorunyeckas poib. Dotocunrtes. OpykTo3a Kak U30MeEp
[JTFOKO3BI.

Kpaxman u nemnionosa kak npupoaHsie noiauMmepsl. CTpoeHue Kpaxmania U 1esuioiao3sl. dusnueckue u
XMMHUYECKHE CBOMCTBA KpaxMaia (TUIpOiIn3, KaYeCTBEHHAs PEaKIIUs C HOJIOM).

DKclepuMEeHTalIbHbIE METOAbl M3y4YEHHs] BELIECTB M WX IPEBPALCHUIl: MpoBeAcHHE, HAOIIONECHUE U
ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: FOPEHUE CIHPTOB, KAYECTBEHHbIE PEAKIMU OJHOATOMHBIX CIIHUPTOB
(okucnenne ortaHoma okcugoM wmeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJACHCTBHE TIHIIEPHUHA C
ruapokcuiom Meau(ll)), anpaeruaoB (oKucIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcuaom
meu(ll), B3auMomelicTBUE Kpaxmaja C HOJOM), NMPOBEACHHE IMPAKTUYECKON pabOThI: CBOWMCTBAa pacTBOpa
YKCYCHOM KUCIJIOTHI.

PacuétHrble 3amaun.

Boruncnenus no ypaBHEHUIO XUMHUECKOW peakuuu (Macchl, 00bEMa, KOTUYECTBA MCXOIHOTO BEIIECTBA
WIN TPOAYKTa PEaKLUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WM
MPOAYKTOB PEAKIINH).

A3oTcozepxkaliie OpraHuuecKre COeIMHEHUS.

AMUHOKHUCIOTHl Kak aM(OTepHble OpraHudeckue coequHeHus. dOuznueckue U XMMHUYECKHE CBOICTBa
aMUHOKHCIIOT (Ha mpuMepe MHIKHA). bruonornveckoe 3HaueHue aMMHOKUCIOT. [lenTuabt.

benku kak mpHUPOIHBIE BBICOKOMOJEKYISIpPHBIE coeAuHEeHMs. [lepBuYHAs, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THIPOJIM3, JAEHATypalus, KaueCTBEHHbIE PEaKIMu Ha
OemKu.

DKCIepUMEHTANIbHbIE METOJbl HM3Y4YeHHs BEIIECTB M MX MPEBpaIlCHHii: HAONIONEHHE M OIMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypaIus OEJIKOB MPH HarPEBaHUH, [IBETHBIC PEAKIIMH OCIIKOB.

BbicokomoliekyisipHble cOeTUHEHUSs

OcHOBHbBIE TOHSTHS XMUMHH BBICOKOMOJIGKYISIPHBIX COCIUHEHHI: MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE
3BEHO, CTENEHb MOIUMEpHU3AIK, CpenHss MoOJeKylnspHas wmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COSAMHEHUN — MOIMMEPHU3aIisl U MOJTUKOHICHC Al

DKCIepUMEHTAIbHbIE METOABl M3y4YeHHs] BEUIECTB M WX MPEBPALCHUI: O3HAKOMIIEHHE C 00pa3lamu
MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyIyKOB.

MesxnpeaMeTHbIE CBS3H.

Peanmzanuss MeXNpeaIMETHBIX CBA3eM Tpu M3yYyeHUM opraHudeckoi xummu B 10 kimacce
OCYIIECTBIIIETCS Yepe3 HCIONb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk M TOHSATHH,
SIBIISFOIIUXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBICHUE, HAyYHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, Kilaccuukamms, nepuoAnYHOCTb, HAOIIOIEHNE, U3MEPEHUE, SKCTIEPUMEHT, MOJISTTUPOBAHHE.

®dwuszuka: marepusi, YHEprusi, Macca, aToM, SJIEKTPOH, MOJIEKyJa, YHEPTreTHUECKU ypOBEHb, BEIECTRO,
TeJ0, 00bEM, arperaTHoe COCTOSHUE BeIleCcTBa, (U3MUECKUE BETMUYUHBI U SAMHUIIBI X U3MEPEHHUS.

buonorus: xnerka, opranusMm, 6uochepa, oOMEH BellecTB B OpraHusMe, (HOTOCHHTE3, OMOIOTHYECKH
aKTUBHBIE BelecTBa (OENKH, YIIIEBOIBI, )KUPHI, PepMEHTHI).

l'eorpacdus: MuHepasbl, TOpHBIE TOPOJIBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: MNUIIEBBIE TMPOAYKTHl, OCHOBBI pPAlMOHAIBHOTO TMUTAaHUS, MOIOIINE CpPEICTBa,
JIEKapCTBEHHBIE U KOCMETHUECKHE Mpernaparhl, MaTePHalbl U3 UCKYCCTBEHHBIX M CHHTETHYECKIX BOJIOKOH.



11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBBI XUMHH

XUMHYECKUH eMeHT. AToM. Sapo aroma, M30TOIbI. DIEKTPOHHAS 000JI0UKa. DHEPreTHYCCKUE YPOBHH,
MOAYPOBHU. AToMHBIE opOuTamu, S-, P-, d- smementsl. OCOOCHHOCTH pacHpeacICHUS DICKTPOHOB I10
OpOHUTaJIsAIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MIEPHUOAOB. DIICKTPOHHAS KOHPUTYpaIHs aTOMOB.

[Tepuognueckuii 3akoH U [lepuognyeckas cucrema xumudeckux sneMmeHToB . 1. MenneneeBa. CBs3b
nepuoanyeckoro 3akoHa u Ilepumommueckoil cuctemMbl xumudeckux snementoB JI. M. MenneneeBa c
COBPEMEHHOUN TEOpHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHMSI CBOMCTB XMMHUUYECKUX DBJIEMEHTOB U
00pa3yeMbIX UMM MTPOCTHIX U CIIOKHBIX BEIIECTB IO TPyMIaM U neproaaM. 3HaYeHUE IMePUOIUYECKOTr0 3aKOHA
B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMMHUYECKass CBS3b. BUIbl XUMHUUYECKOH CBS3M (KOBAJIGHTHAs HETOJSAPHAS H
MOJISIpHAsI, MOHHAs, METa/uIMYecKas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XMMHUYECKOM CBsI3U (OOMEHHBII
U JIOHOPHO-AaKIENTOpHbIN). Bomopomnas cBsa3b. BaneHTHOCTh. DieKTpooTpHuIAaTeNbHOCTh. CTemneHb
okncieHus. MMoHbBI: KaTHOHBI M aHUOHEL.

BemiecTBa MONIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA. THUIIbI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucrtemax. VICTHHHBIE M KOJUIOUIHBbIE pacTBOpbl. MaccoBas 10js1 BEIIECTBA B
pacTBope.

Knaccudukanus  HeopraHuyeckux coeAuHeHuil. HoMeHkiaTypa  HeOpraHMYeCKHMX  BEIIECTB.
I'eneTnueckas CBsI3b HEOPraHUYECKUX BEILIECTB, MPUHAICKAIIMX K PA3TMYHBIM KJlaccaM.

Xumudeckas peaknus. Knmaccudukanus XUMHUYECKHMX pPEaKIUii B HEOPraHUYECKOM M OpraHUYeCKOM
XMMHH. 3aKOH COXPAHEHHSI MAacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBpALCHUS DHEPTUM MPU XUMHUUYECKUX
peaKusx.

CKOpOCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3audHbIX (akropoB. OOparumble peakiur. XHUMHYECKOE
paBHOBecue. DakTophl, BIUSIIONINE HA COCTOSIHUE XUMUUYecKkoro papHoBecus. [Ipunmun Jle Hlarense.

OnektposmTuueckas aucconuarusa. CuibHbBIE W CiiaOble AJIEKTponuThl. Cpena BOAHBIX PAcTBOPOB
BEILIECTB: KHCJIasl, HEUTpasbHasl, IeJI0YHasl.

OKUCIUTENbHO-BOCCTAHOBUTEIIHLHBIE PEAKIINH.

DKCclepUMEHTAllbHbIE METOJbl HW3YYEHHs BEHIECTB W MX MPEBpAlICHHUI: JEeMOHCTpAalUs TaOIuIl
«Ilepuonnueckass cucrema xuMmuueckux oanemeHtoB JI. WM. MeHnneneeBa», u3ydeHHE MoAeNen
KPUCTAUNTMYECKUX PEUIETOK, HaONMIoJeHHEe M ONMUCAaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OIBITOB
(pa3noxeHue nepokcua BOJOPOIa B MPUCYTCTBUU KaTalau3aTopa, ONpPEAEICHHE CPeAbl PAaCTBOPOB BEILIECTB C
MOMOIIbI0 YHHUBEPCAIIBHOTO HMHJWKATOpa, PEaklMd HMOHHOTO OOMEHa), MPOBEACHHE MPAKTHUYECKOH paboThI
«BrusHue pa3nuyHbix (GaKTOPOB HA CKOPOCTh XUMUUECKON peaKinm.

Pacuérnrble 3agaun.

PacuéTel mo ypaBHEHHSIM XMMUYECKHX PEAKIUH, B TOM YHUCJIE TEPMOXUMHUUYECKHE PACUETHI, paCUETHI C
HCITOJIb30BAaHHEM ITOHATHS «MaccoBas JI0JIs BEIISCTBaY.

Heoprannyeckasi Xumus

Hemerannel. Ilomoxxenue nemeramioB B Ilepuomuueckon cucreme xuMmuueckux sneMeHtosB /I, .
MenneneeBa 1 0COOEHHOCTH CTpOeHHs aTOMOB. DHU3nMUEeCKUe CBOWCTBA HEMETAIIOB. AJIJIOTPOINHS HEMETAIIIOB
(Ha mpumepe Kucaopoza, cepsl, pocdopa u yrieposaa).

XUMUYECKHE CBOWCTBA BAKHEWIIUX HEMETANIOB (TalloreHOB, cephl, a3oTa, ¢ocdopa, yriepona H
KpEMHUS1) U UX COSAMHEHUN (OKCHUIOB, KCIOPOICOAEPKAIIUX KUCIOT, BOAOPOAHBIX COSAMHEHUN ).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramubl.  [lonoxxkenne wertamioB B Ilepuogumueckoi cucreMe XuMuueckux dsmemeHToB J[. .
MenneneeBa. OCOOCHHOCTH CTPOCHHS DIEKTPOHHBIX 000JI0ueKk aromMoB MeTauioB. OOmme ¢uznyeckue
cBoiicTBa MeTasuioB. CIUIaBbl METAIIOB. DIEKTPOXUMUUYECKUH Psi/l HAMIPSKEHUN METaJIOB.

XUMHUYECKHE CBOMCTBA BaXHEUIIMX METAJUIOB (HATPHM, Kauuil, Kalbl[Ui, MarHUi, aTfOMUHUHA, [TUHK,
XPOM, 5KeJe30, ME/Ib) U UX COCAMHEHUI.

O6mue cnocoOb! Moay4deHus: MeTaioB. [IpuMeHeHrne METaIoB B OBITY M TEXHHKE.

DKCepUMeHTaIbHbIE METOAbI U3YUEHHUSI BEUIECTB U UX MPEBPAIICHUI: U3yUeHUE KOJIEKINH «MeTaibl
W CIUIaBbl», OOpaslloB HEMETAJUIOB, pEIICHHE OJKCIEPUMEHTATbHBIX 3a]ad, HaOMIOACHHE U OIHCAHHE
JIEMOHCTPAIIMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (B3aUMOJCHCTBHE THUIAPOKCHAA AalOMUHUS C PacTBOPaMU
KHCIIOT U IIeJI0Yeii, KaueCTBEHHbIE PEaKIIMK HA KATHOHBI METAJIIIOB).



PacuérHrle 3agaun.

Pacuérel Mmacchl BelecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WM 00bEMY
OJTHOTO M3 YYacTBYIOLIUX B pEaKLMU BELIECTB, pacu€Thl Macchl (00bEMa, KOJIIMYECTBA BEIIECTBA) MPOIYKTOB
peaKkuuu, eCliid OJJHO U3 BEILIECTB UMEET MPUMECH.

XuMHS U )KU3Hb

Ponp xumum B oOecrieueHUU SKOJOTHYECKOM, IHEPreTUYEeCKOW M MUIIEeBOM 0e30MacHOCTH, Pa3BUTUU
MeauuHbl. [ToHsATHE 0 HAyYHBIX METOAAX MO3HAHMS BEIIECTB U XUMUYECKUX PEaKIIHA.

[IpencraBienust 06 0OIIMX HAYYHBIX MPUHIUIIAX IPOMBIIIJICHHOTO MOTYYeHHs BA)KHEHIIIMX BEIIECTB.

YenoBek B MUpE BEUIECTB M MAaTepHalIOB: BaXKHEWUIINE CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKIIMOHHbBIE
Marepuabl, KpackH, CTEKJIO, KepaMuKa, MaTepHalbl Uil AJIEKTPOHHUKH, HAaHOMaTepuaibl, OpraHu4ecKue H
MUHEpaJIbHbIE YI0OpEHHUSL.

XuMus W 370pOBbE 4YENIOBEKA: IpaBHJa MCIOJIb30BAHMS JIEKAPCTBEHHBIX IMPEraparoB, IMpaBuia
0€30I1acCHOT0 HUCIIOIL30BAaHUS MPENapaToB ObBITOBOM XMMHUH B IIOBCEAHEBHOMN KU3HU.

MesxnpeaMeTHbIe CBS3H.

Peanuzamus MeXINpeaMETHBIX CBS3€H NMPU HM3YYCHUHW OOIeld W HeopraHudeckod xumuu B 11 kiacce
OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHSATHH, TaKk M TOHSATHH,
SIBJISFOLIUXCSA CUCTEMHBIMU JJIs1 OTJENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBEHHO-HAyYHbIE MOHSATHUS: HAayuHBIM (DakT, rUMoTe3a, 3aKOH, TEOpHSs, aHAJIU3, CHHTE3,
KiaccuduKkanus, NIepuoJUIHOCTh, HAOMIOCHHE, SKCIEPUMEHT, MOACITMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®duszuka: Marepusi, JHeprusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PAAUOAKTUBHOCTD,
MOJIEKyJa, YHEPreTUYECKU YPOBEHb, BEIIECTBO, T€N0, 00BEM, arperarTHoe COCTOSHUE BEIECTBa, (pU3nvyecKkue
BEJIMYMHBI U €AMHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, ouocdepa, Makpo- U MUKPOIIEMEHThI, BUTAMUHBI, 0OMEH
BEIIECTB B OPTaHU3ME.

I'eorpadus: MuHepasibl, TOpHbIE TOPOIbI, TIOJIE3HBIE UCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMuYeckas MPOMBIIITICHHOCTh, METAJUTYpTrisi, IPOU3BOACTBO CTPOUTEIBHBIX MAaTEPUAIIOB,
CEJIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, MUIIEBAsl MPOMBIIUIEHHOCTh, (apMaleBTHUECKass MPOMBIIIEHHOCTD,
MPOU3BOACTBO KOCMETHYECKUX IpEnapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHaliOB, SJIEKTPOHHAs
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOUIUMHKCS IPOrpamMmm
cpennero oOmiero oopa3oBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U MpeaMeTHbIM). HayduHo-meTomamueckoi
OCHOBOH ISl pa3pabOTKH IUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHSI MPOTPaMM CPEAHEro OOIIero o0pa3oBaHHS
ABJIIETCSL CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBLHOCTHBIM IOJXOJOM B CTPYKTYPE JIMUYHOCTHBIX pE3YJIbTaToB
OCBOCHHSI TpeAMeTa «XHUMHs» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS BBIICICHBI CIEAYIOIINE
COCTABJIAIOLLHE!

0CO3HaHKE 00YYArOIUMUCS POCCUHCKON TPaKJaHCKOM UJCHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPENIEICHHUIO;

HaJIM4ne MOTUBALMU K O0Y4EHMUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKAECHUN JTMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH U
HCTOPUYECKUX TpaauLuii 6a30BON HAyKU XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYYaloIIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH HEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMHU, IPUCYLIUMHU LIETOCTHON CUCTEME XMMHUECKOTO0 00pa30BaHus;

HaJU4ue IPaBOCO3HAHUS HKOJOTMYECKOM KyIbTyphl U CIOCOOHOCTM CTaBUTh LIEJIU M CTPOUTH
KU3HEHHBIE TUIAHBbI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHUS IpenMeTa «XUMHS» TOCTUTAIOTCS B EAMHCTBE y4eOHOW W
BOCIIUTATEIbHOW JEATEJIBHOCTH B COOTBETCTBUM C T'YMAaHUCTUYECKUMH, COLIUOKYIBTYPHBIMU, ITYXOBHO-
HPABCTBEHHBIMH LEHHOCTSIMH U HJICAIAMH POCCUHCKOTO TPa)KIaHCKOTO OOIIeCcTBa, MPUHATHIMUA B OOIECTBE
HOpMamMH WU MpaBUJIaMH [OBEJIEHUS, CIIOCOOCTBYIOIIMMHU IpPOLECCaM CaMOIO3HAHMS, CaMOpa3BUTUSA U
HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YUYaAIOIIUXCS.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS MpenMeTa «XHUMHUS» OTPaXaroT C(HOPMHPOBAHHOCTH OIIBITA
[I0O3HABATEJIbHOM U IMPaKTHUYECKON NeATeNbHOCTH OOy4aroIMXCsl MO pealu3aliM NPUHATHIX B OOIIECTBE
LIEHHOCTEW, B TOM YMCJIE B YACTH:

1) rpaskaaHCcKOro BOCHIMTAHMS!

OCO3HAaHUS O0YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)K€HUS K 3aKOHY U
MIPaBOIOPSIIKY;

MIPEJICTABICHUSI O COLMAIbHBIX HOPMax M MpaBHJIaX MEKIMYHOCTHBIX OTHOLICHHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOW IESATENbHOCTH NPHU CO3JAaHUHM Y4EOHBIX MPOEKTOB, PEIICHUU
yueOHBIX U M03HABATENIbHBIX 33]1a4, BHIOJIHEHUU XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh ¥ PUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI APYTUX MPU aHAIIN3e
Pa3IMYHbIX BUJOB YU€OHOU N1EeATENbHOCTH;

2) naTpMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K ICTOPUUYECKOMY M HayYHOMY HACJEIMI0 OTEYECTBEHHON XUMHH;

YBOXEHHA K INPOLECCY TBOpUECTBa B OOJACTH TEOPUM M MPAKTHUECKOTO MPUMEHEHUS XHMUU,
OCO3HAHMS TOTO, YTO JOCTM)KEHHS HAayKM €CTb pe3YyJIbTaTl JUIMTEIbHBIX HaOMIOAEHNUH, KPOMOTIMBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSHHOTO TpyJa YUEHBIX U IPAKTUKOB;

MHTEpeca W TO3HABATEJbHBIX MOTHBOB B IOJYyYEHHH W MOCIEAYIOLIEM aHalu3e WHPOpMaluu o
MEPEOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

HPaBCTBEHHOT'O CO3HAHMUS, ITHUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLIEHHWBaTh CUTYallUW, CBSI3aHHBIE C XHUMHUYECKUMHU SBIEHUSIMH, WU NPUHUMATh
OCO3HAHHBIE PEIICHUs], OPUEHTUPYICh Ha MOpPaIbHO-HPABCTBEHHbIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE MOBEJACHHME U MOCTYIKH CBOUX TOBAPUINEH C MO3ULUN HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHHKE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popMHpPOBaHUS KYJIbTYPHI 310POBbS:

MMOHUMaHUS IIEHHOCTEH 370pOBOTO M 0Oe30macHOro o0pa3a >KU3HHU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUSI K COOCTBEHHOMY (PM3NYECKOMY U NICUXHUECKOMY 3/10POBbIO;

coOroIeHusT MpaBmJI OE30MacHOTO OOpAIleHHs] C BEIIeCTBAMH B OBITY, MOBCEIHEBHOW XU3HU U B
TPYAOBOM JNEATENBHOCTH;

MMOHMUMAHMSI LEHHOCTH MpPaBWJI WHAMBHUAYAJbHOTO W KOJUIEKTMBHOTO O€30IaCHOTO TIOBEJECHHS B
CUTYaIHsIX, YTPOXKAIOIINX 30POBbIO U KU3HU JIOEH;



OCO3HAHMS TOCIEACTBUNA W HENPUATUS BPETHBIX NMPHUBBIYEK (YHOTPEOICHHUS aJIKOTOJs, HAPKOTHUKOB,
KypEHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKON JIESTENbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOW U APYTUX BUJAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4acTHUE€ B PEILECHUU MPAKTUUYECKUX 3a]ad COLMAJIbHON HAIpaBJIE€HHOCTU (B
pamMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO NpoQeccuil pa3iIuyHOro poja, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUSI MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaKEHUS K TPYLY, JIIOJSIM TpyAa U pe3yibraraM TPYyI0BOH 1eATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY MHIMBUAYAJIBHOW TpaeKTOpuM oOpa3oBaHus, Oymymiei
npodeccu U peanu3alii  COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0/10rHYeCKOro BOCIMTAHUS:

HKOJIOTUYECKH 1€JIeCO00Pa3HOr0 OTHOIICHUSI K MPHUPOAE, KaK MCTOUYHUKY CYHICCTBOBAHHS KM3HH Ha
3emie;

MOHMMAaHMs TI00AJTBHOTO XapakTepa SKOJOTHYECKUX MpoOIeM, BIUSHHS SKOHOMHUYECKHUX IPOIECCOB
Ha COCTOSIHME IPUPOJHON U COUMAIIBHOM CPEJIbL;

OCO3HAHMUSI HEOOXOJUMOCTH HCIOJb30BaHMUS JOCTH)KEHUN XUMHUU JUISl pEIICHHS BOIPOCOB
PalMOHAJILHOTO IPUPOIONIONB30BAHMUS;

AKTUBHOI'O HEINpUATUA JCHUCTBUN, NPUHOCIIIMX BpEA OKPYKAKOWIEH IPUPOAHOW Ccpene, yMEHUs
IIPOrHO3UPOBAaTh HEOJIArONpPHUATHBIE HKOJIOTMYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBUA U
[peoTBpallarh ux;

HaJIU4Yus Pa3BUTOTO 3KOJOTMYECKOIO MBILIUIEHUS, SKOJOTMYECKONW KYIbTYpbI, OIbITa JEATEIbHOCTU
9KOJIOTUYECKOHN HalpaBJIE€HHOCTH, YMEHHS PYKOBOACTBOBAThCSI UMU B IIO3HABATEIbHOW, KOMMYHUKATUBHOU U
COIIMAJIBHON MPAKTUKE, CIOCOOHOCTH U YMEHHSI aKTUBHO IPOTUBOCTOSITH UACOJIOTUN XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKHU U
0O0IIeCTBEHHOH MPAKTHKH;

MOHUMAaHMs CIeUU(UKHA XMMUU KaK HAayKd, OCO3HaHHUS e€ poid B (OPMHUPOBAHUH PAIOHAIBHOTO
HAy4HOTO MBIIIJIEHUS, CO3AAHUM IEJIOCTHOTO MPEACTABIECHUS 00 OKpYXKaroIleM MHUpE KaK O eIWHCTBE
NPUPOJbI M YEJIOBEKA, B TMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpoOJieM COXpaHEHHUS
MIPUPOJTHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUH JJIS1 COBPEMEHHOM IIMBWIM3ALUU: B €€ T'yMaHUCTHYECKON
HaNpaBJIE€HHOCTH U BaXKHOM POJM B CO3JaHMM HOBOW 0a3bl MaTepUalbHON KYNIBTYPBl, PEHICHUH ITI00aTbHBIX
po0JIeM YCTOMYMBOTO PAa3BUTUSI YEIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOM, MUILEBOM M SKOJIOTMUECKON
0€30MacHOCTH, B pa3BUTHM MEAMIMHBI, OOECIEUEHWH YCIOBUHM YCIEUIHOTO TpPyAa U 3KOJIOTUYECKU
KOM(OPTHOH JKHU3HU KaXKIO0T0 4jieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: NMOHHMMAaHHUSl CYIIHOCTH METOJOB IO3HAHUS, HCIOJIB3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh IOJy4YaeMble 3HAHMS Ul aHalu3a U OOBSCHEHUs
SIBIGHUN OKpYXAlOIIero MUpa W NPOUCXOASIIMX B HEM H3MEHEHHH, yMeHUs JelaTb OOOCHOBaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAyYHbIX ()aKTOB M HMEIOUIMXCS JAaHHBIX C LEJIbI0 TOJYYEHHs] JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOIB30BaTh XUMUYECKUE 3HAHUS Ul pelIeHUs TPo0JIeM B pealbHbIX
KU3HCHHBIX CUTYaINSX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKOM 1eATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 U CamMOOOpa30BaHHUIO, K aKTUBHOMY
MOJTy4YEHUIO HOBBIX 3HAHU 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IMYHBIX cdepax npodheccCunoHaIbHOMN 1eATeIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATbHI

MeTaHpeIlMCTHBIC pE3YyIbTaThl OCBOCHUA y‘-ICGHOl"O npeameTa «XHUMHS» Ha YPOBHE CpECAHLCTO 06U.ICTO
O6p3.30BaHI/I${ BKJIIOYArOT:

3HAYHUMBIC JII (bOpMHpOBaHI/I}I MHPOBO33PCHUA 06y‘-IaIOIJ_[I/IXCH MCKIUCHTUIIIIMHAPHBIC
(MC)KHpC,Z[MCTHBIC) O6I_I_ICHay‘-IHBIC NOHATHUSA, OTpaXaroIue MNCJIOCTHOCTDH Haquoﬁ KapTUHBI MHUpa H
CHCI_[I/I(I)I/IKy MCTOINOB ITO3HAHUs, HCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAyKax (MaTCpI/I}I, BCIICCTBO, SHEPIU:,



SBJICHHE, TPOIECC, CHCTEMa, HAy4HbIi (DaKkT, TPUHIUN, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEopus,
UCCIIeIOBaHKe, HAOMIOIeHHEe, U3MEPEHHE, SKCTIEPUMEHT U APYTHeE);

YHUBEpCaJbHbIE YydeOHbIE JeicTBUs  (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, DPETYISTHBHBIC),
obecrieunBaroniyie  (GopMupoBaHUE (YHKIMOHAIBHOH TPAaMOTHOCTH M  COLMAIBHOM  KOMIIETCHIIMU
00yJarommxcs;

CIOCOOHOCTh OOYYaIOUIMXCSI MCIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUTMHAPHBIE, MHUPOBO33PEHUYECKHE
3HaHUS U YHUBEPCAJIbHbIC YUeOHbIE ICHCTBHUS B TO3HABATEILHON M COIIMATILHOM MPaKTHKE.

MetanpeaMeTHbIE pe3yabTaThl OTPAYKAIOT OBJIAJICHUE YHUBEPCAIbHBIMY YUYEOHBIMH IIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISTHBHBIMH JICHCTBUAMU.

OgJaieHHe YHUBEPCAJIBbHBIMH Y4eOHBIMH O3HABATEIbHBIMU /I CTBUAMU:

1) 6a3oBble JJoruYecKue AeCTBUA:

CaMOCTOSITENILHO (hOPMYIIMPOBATh U aKTyaJIHM3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpuBarh;

OINpENENATh LEIN JEATEIbHOCTH, 3aJaBasi MapaMETpbl U KPUTEPUU HUX JIOCTUKEHHUS, COOTHOCUTh
pe3ybTaThl AESITENBHOCTH C IOCTABICHHBIMU LIETSAMU;

HCIIOJIb30BaTh IIPY OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUIEHUSI — BBIIEIATh XapaKTEpHbIE
IIPU3HAKHU TIOHATUN M YCTAaHABIMBAaTb UX B3aMMOCBS3b, HCIOJIb30BaTb COOTBETCTBYIOLIUE IOHATHS IS
0O0BSCHEHHSI OTJCIBHBIX (DAKTOB U SBICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCH(UKAIIMH BEIIECTB M XUMHUECKUX PEAKIIHIA;

yCTaHaBJIMBaTh IPUYMHHO-CIICCTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXACHUsI (MHIYKTUBHBIC, JEIAYKTHUBHBIE, I10 aHAJOIMM), BBIABIATH
3aKOHOMEPHOCTHU U MPOTUBOPEUMS B pACCMaTPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BHIBOABI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOILECCE MO3HAHMSA, HCIOJb3yEMble B XMMHU CHUMBOJIMYECKHE (3HAKOBBIE) MOJAEIH,
peoOpa3oBbIBATE MOJEIBHBIC TPEACTABICHUS — XUMHUYECKHMH 3HAaK (CHMBOJ) DJIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XMUMHUYECKOM pPEaKkIMH — MPH PEIICHUH Y4eOHBIX MO3HABATEIbHBIX W MPAKTHUYECKUX
3a/la4, NPUMEHATHh Ha3BaHHbIE MOJIECJIbHBIE MPEACTABICHUS Ul BbBISBICHUS XapaKTEPHbIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBble MCCJIeI0BATEIbCKHUE JIeiicCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAy4YHOI'O MIO3HAHUS BEIIECTB U XUMUYECKUX PEaKLUil;

dbopMynupoBaTh LENM M 3aJa4d HCCIENOBAHMUS, WCIOJIB30BaTh IOCTABICHHBIE M CAMOCTOSTEIHHO
c(OpPMYIUPOBAHHBIE BOIIPOCH! B Ka4ECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JUII ()OPMHUPOBAHUS THIIOTE3HI
10 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJIECHUM;

BJIa/IETh HaBBIKAMM CaMOCTOSITEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS YUEHHUYECKHUX SKCIIEPUMEHTOB,
COBEpIICHCTBOBaTb YMEHHUS HaONIOIaTh 3a XOJOM IIPOLECCa, CaMOCTOSTENBHO IPOTHO3UPOBATh €ro
pesynbrar, ¢GopMynHpoBaTb OO0OOIIEHHS M  BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH  PE3YJbTaToB
HCCIJIEJOBAHUSI, COCTABIIATh 0OOCHOBaHHBIN OTYET O MPOJIEIIaHHOM padoTe;

MpUOOpETaTh ONBIT YYEHUYECKOM HCCIe0BaTeIbCKOW M IMPOEKTHOM JEeATENbHOCTH, MPOSBIAThH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB pELIEHUS MNPaKTHYEeCKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbBIX METOOB [TO3HAHUSI.

3) padora ¢ undopmanueii:

OpUEHTHPOBATbCSI B Pa3IMUHBIX MCTOUYHUKAX HH(OpManuu (HAyyHO-TIOMYNIsSpHas JIMTeparypa
XUMHUYECKOTO COJEpKaHUs, CIpaBOYHbIE MMOcoOus, pecypcbl MHTepHeTa), aHaIU3UpOBaTh HHPOPMALIHIO
pa3IMyYHbIX BHAOB U (QOpPM TNPEACTABICHUS, KPUTUYECKH OIEHMBaTh €€ JOCTOBEPHOCTb W
HENPOTUBOPEUHUBOCTE;

(dbopMynHMpoBaTh 3arpochl U MPUMEHATh PA3IUYHbIE METOJbI MPH TMOUCKE W 0TOOpe MHGopMaIuH,
He0O0XOTUMOM I BBIIOJTHEHHS Y4€OHBIX 3a/]1a4 OINpeIeIEHHOIO THUIIA;

MPUOOpPETaTh OMBIT UCHOIb30BaHUSI MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (popMy mpeactaBieHuss MHPOpManuu (cxembl, rpaduxw,
yarpammabl, TaOJIHIIbI, PUCYHKH U JpyTHUE);

WCIIONIb30BaTh HAy4yHBIM SI3bIK B KayeCTBE CpEeACTBAa IMpu paboTe ¢ XUMHUYECKOM HHpopMauei:
MIPUMEHSTh MEeXIpeIMEeTHbIE (PU3NYeCKre U MaTeMaTuueCKKe) 3HaK| U CUMBOJIBI, (pOopMyIibl, aOOpeBUaTyphl,
HOMEHKJIaTYpY;

MCIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HAITISAHOCTH.

OgiaeHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOW TeMbI B XOJI€ JUAJIOTa W/WIH AUCKYCCUH, BHICKa3bIBaTh
uaeu, GopMyarpoBaTh CBOU IMPEUIOKEHUS OTHOCUTENLHO BBIITOJHEHUS MPEAJIOKEHHON 3a]1auu;



BBICTYNIaTh ~C  TpEe3EHTalMeld  pe3ylnbTaroB  IO3HABATENILHOW  JEATENbHOCTH,  IOJYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHMKAMHU TIIPH BBIOJHEHWH XHMHUYECKOTO HKCIEPUMEHTa,
MPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, pea3aluu y4eOHOTO MPOEKTa U
(dbopMynHpOBaTh BBIBOABI MO Pe3yIbTaTaM MPOBEAEHHBIX HCCIICIOBAHUN IYTEM COTIIACOBAHMS TMO3UIUI B
X0J1e 00CYX/IeHHUSI 1 0OMEHA MHCHHSIMH.

OgJaieHNe YHUBEPCAJIbHBIMH PeryIssTUHBHBIMM el CTBUSAMU:

CaMOCTOSITENIFHO TUTAHUPOBATh U OCYILIECTBISATH CBOIO MO3HABATEIBHYIO JAEATEIBHOCTD, ONpenensis e
e W 337a4d, KOHTPOJIMPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IPEIaraeMblii alrOpuTM
JCWCTBUI TPU BBINOJIHEHUH YYEOHBIX W HMCCIENOBATENLCKUX 33/ad4, BHIOMparh Haubonee 3¢ ¢eKTUBHBIN
croco0 MX PeHIeHUs C yIETOM MOIyUYeHHs] HOBBIX 3HAHUH O BEIIECTBAX M XUMHUECKUX PEAKIIHIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOGH JIEATEIIbHOCTH Ha OCHOBE CaMOAHaN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3VJIBTATBI 10 KJIACC

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUs Kypca «OpraHudeckasi XuMUs» OTpa)KaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpA, POJIM XUMHUH B MTO3HAHUU SBJICHUN MPHUPOJBI, B (POPMUPOBAHUH MBIIIICHUS U KYJIBTYPbI JUYHOCTH, €&
(YHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOAMMOW JUIsl pEHICHUs MPAKTUYECKHX 3aJad M HKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[I0POBBIO M IPUPOIHOM CperIe;

BJIQ/ICHUE CHCTEMOM XHUMHYECKMX 3HaHUM, KOTOpas BKJIOYAET: OCHOBOIOJArarolue IOHATHS
(XMMUYECKUH  DJIEMEHT,  aroM,  DJJEeKTpOHHas  00oJoYKa  aromMa,  MOJIEKYJa,  BaJEHTHOCTD,
AJIEKTPOOTPULIATEIIBHOCTh, XUMUUECKAsl CBA3b, CTPYKTYpHasi opmyna (pa3BEpHyTasi U COKpalEHHas1), MOJb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, YITIEPOAHBIM CKeleT, (yHKUIMOHAJIbHAS TPYIa, pajnuKaj, W30Mepus,
M30MEpbI, TOMOJIOTUYECKUH psAJl, TOMOJOIH, YITIEBOAOPOAbI, KHUCIOPOJ U a30TCOAEp)Kalllue COEIUHEHU,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs
CTpoeHHUs opraHudeckux BemecTs A. M. byTneposa, 3ak0H cOXpaHEHMsI MacChl BELLIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU; MUPOBO33PEHUECKHUE 3HAHMUS, JIEXKAIME B OCHOBE MOHUMAaHUS IPUYMHHOCTU U
CHCTEMHOCTH XHMMHYECKHX SIBJICHUH, (PAaKTOIOTMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHHH WU
0€30IacCHOM HCTIOJIb30BaHUH BAKHEHIINX OPraHUYECKHX BEUIECTB B OBITY M NMPAKTUYECKOW NEATEITBHOCTH
4eJI0BeKa;

c(OpMUPOBAHHOCTb YMEHHUM BBIABIATH XapaKTEpHbIE IPU3HAKM MOHATHM, YCTAaHABIMBAaTh UX
B3alMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMMCAHUK COCTaBa, CTPOCHUSI U MTPEBPALLICHUM
OPraHNYeCKUX COCIMHEHUN;

c(OpMUPOBAHHOCTh YMEHUHN UCIOIb30BaTh XUMHUUECKYIO CUMBOJIUKY JJIsl COCTaBJIEHUS MOJIEKYISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAIIEHHON) (HOPMYT OpraHMYECKHX BELIECTB U YPABHEHUH XUMHUYECKUX
peakuuii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OpPraHMYECKUX BEIIECTB JUISl MIUIIOCTPALMU MX XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABJIMBATh IPUHAJIEKHOCTh N3YUYEHHBIX OPraHUYECKUX BEIIECTB IO
UX COCTaBy M CTPOCHMIO K OIpeNel€HHOMY KJacCy/TpymlIe COeIWHEHUM (yIJIeBOIOpPOJbl, KHUCIOPOId H
a30TCONEPXKALUE  COEIMHEHUS, BBICOKOMOJIEKYJIIDHBIE COEAMHEHHMs), JaBaTb WM Ha3BaHHUS 11O
cucremarnieckoir HomeHkinarype (IUPAC), a Taxke mUpHUBOIUTH TpPHBHAIbHBIE HAa3BaHHUSA OTICIBHBIX
OpPraHMYECKUX BEUIECTB (3TUJIEH, NMPOMUJIEH, alleTUJIeH, STUICHIIMKOIb, NIUUEPUH, (heHol, GopManbaeru,
alleTalbJIeru]l, MypaBbUHAsl KHUCJOTa, YKCYCHasi KHUCJIOTAa, OJIEMHOBAas KHCIOTa, CT€apUHOBas KHUCIOTA,
TJTI0K03a, (PpyKTO3a, Kpaxmall, IeJUII0I03a, TIIUITUH);

c(OpMUPOBAHHOCTh YMEHUS OIpPENENATh BUABl XUMUYECKOW CBSI3M B OPraHMYECKUX COEIMHEHUSX
(omMHapHBIE U KpaTHBIE);

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSTH MOJIOKEHHSI TEOPUU CTPOCHHUS OpraHMYecKuX BemecTs A. M.
BbytnepoBa nnsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS
Macchl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (U3MUECKHE U XHMHYECKHE
CBOMCTBAa THUIHMYHBIX MpPEACTaBUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, 3TUJICH,
MPOMWICH, areTwieH, Oyranuen-1,3, metunOyraamen-1,3, O€H30J, METaHOJ, ATAHOJ, STHUJICHTIUKOIb,
IMIEepuH, (EeHOJ, aleTaableru]l, MypaBbUHAs M YKCyCHas KHCJIOTHI, IVIIOKO3a, KpaxMmal, LeJUIIoJo03a,
aMUHOYKCYCHasl ~ KHCJIOTa), WJUIIIOCTPUPOBAaTh TE€HETUYECKYI0 CBA3b MEXKIYy HHUMH YPaBHEHHUSIMU
COOTBETCTBYIOIINX XUMHUECKHX PEAKIHI C NCIOIB30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepu30BaThb HCTOYHHUKH YIJIEBOJOPOIHOTO ChIpbsl  (HE(TH,
MIPUPOJIHBIN ra3, yroiib), ClIoCOObI MX MepepabOTKU U MPAKTUYECKOE TPUMEHEHHE MTPOAYKTOB MepepadoTKH;



c(OpMHUPOBAHHOCTH YMEHUI MPOBOIUTH BHIYUCICHUS MO XMMHUYECKUM YPAaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOHOTO BEUIECTBA WIIM MPOIYKTA PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OHOTO
U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIUN);

c(OpMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOH 3HAHMK 00 OCHOBHBIX METO/AX HAYYHOTO MO3HAHMS,
UCIOJB3YEMBIX B XUMHUM IpU HM3YyYEHUM BEIIECTB M XMMMUYECKHUX SBICHUN (HaOnroneHue, HM3MepeHue,
AKCHEPUMEHT, MOJIEIMPOBAHKE), UCIIOJIB30BaTh CUCTEMHbIE XMMHUECKHE 3HAHUS Ul IPUHATUS PEIICHUMN B
KOHKPETHBIX KHU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c()OPMUPOBAHHOCTh YMEHHH COONIONATh TMpaBWJIa TIOJB30BAHHS XUMHYECKOH TMOCymod u
nabopaTopHbIM O00OPYIOBAaHHEM, a TaKXKe IMpaBWa OOpalleHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XMMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBINOIHATh XUMHUYECKUN HKCIEPUMEHT (TPEBpAIICHUS
OpPraHMYECKUX BEIECTB IIPU HArpEeBaHUM, IIOJIyYEHUE STUJIEHA UM M3YyYEHHE €ro CBOMCTB, Kauy€CTBEHHBIC
peaKIi OpraHMYEeCKUX BEIIECTB, JEHATypalus OeNKOB NPH HArpEeBAaHHH, I[BETHHIC PEaKIMH OEIKOB) B
COOTBETCTBHM C IpaBHJIAMH TEXHHUKH O€30MacHOCTH NpU OOpalIeHWH C BEIIeCTBAMH M J1aOOpaTOpHBIM
00OpyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO JKCIEpHUMEHTa B (OpMe 3alucH YpaBHEHUH
COOTBETCTBYIOIIUX PEAKINI U (POPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YIBTATOB;

c(OpMHUPOBAHHOCTh YMEHHUH KPUTHUECKU aHATU3UPOBATh XMMUYECKYI0 MH(POPMAIHUIO, MMOTy4aeMyro
U3 pa3HbIX UCTOYHUKOB (CpelicTBa MaccoBOi nHopmanuu, THTepHeT u 1pyrux);

c(hOopMHPOBAHHOCTh YMEHUH COOJIONATh MPaBUiIa SKOJIOTHYECKHU 1EJI€CO00Pa3HOTO MOBEACHUS B OBITY
U TPYAOBOM IEATEIBHOCTU B ILEJSIX COXPAHEHMsI CBOETO 3J0POBbS U OKPYKAKOIIEH NPUPOIHON CpEnsbl,
OCO3HABaTh OMNACHOCTh BO3ACHCTBUSI HA JKUBbIE OPraHU3Mbl OIpPEAEIEHHBIX OPraHUYECKUX BEILECTB,
noHumast cmbica nokaszarens [IJIK, nmoscHATe Ha nmpumepax crnocoObl YMEHBUIEHHSI U MPEIOTBPAILCHUS UX
BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs 00y4aroUIMXCcsi C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI: YMEHHE NPUMEHSATh 3HAHUS 00
OCHOBHBIX JJOCTYIHBIX METOJIaX IT03HAHUS BEIIECTB U XUMUUECKUX SIBJICHUM;

JUIS CIENbIX U caaboBUIAIIMX OOYYarOIIMXCS: YMEHHE MCIIOJIb30BaTh PEIbEPHO-TOUEUHYIO CHUCTEMY
o6o3nauenuit JI. bpaitns st 3anmucn XUMU4IEeCKUX (POpPMYII.

HNPEAMETHBIE PE3VJIBTATBI 11 KJIACC

[IpenmeTrHbIe pe3yabTaThl 0CBOCHUS Kypca «O0mas 1 HeopraHMIecKasi XUMUS OTPaKaloT:

c(hOpMHPOBAHHOCTh TPENCTABICHUM: O XUMUUYECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, pOJIM XUMUHU B TO3HAHUU SIBJICHUHM IPUPOJbI, B GOPMUPOBAHNUN MBIIUIEHUS U KYIbTYphl JIUYHOCTH, €€
(YHKIMOHAIBHOW TIpPaMOTHOCTH, HEOOXOOUMOW JJisi pelleHUs MNPAKTUYECKUX 3a/Jad M IKOJIOTMYECKH
000CHOBaHHOT'O OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO U IIPUPOIHON cperie;

BJIQJICHHE CHCTEMOM XHUMHYECKMX 3HaHUM, KOTOpas BKJIOYAET: OCHOBONOJArarolue IOHATHS
(XMMHUYECKHUH SJIEMEHT, aTOM, W30TOI, S-, P-, - AIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb,
MOJISIpHBIA  00BEM, BaJEHTHOCTh, 3JEKTPOOTPHUIATENbHOCTh, CTENEHb OKHUCIIEHUS, XHMHYEcCKas CBS3b
(KoBaJieHTHas, HMOHHAs, MeETaJNIMYecKas, BOJOPOJHAsA), KpUCTAUNIMYecKas pemETKa, THUIBl XUMHUYECKUX
peakuuid, pacTBOp, 3JEKTPOJMTHI, HEDIEKTPOIUTHI, DICKTPOIUTUYECKAs TUCCOLMALUSA, OKHCIUTEIb,
BOCCTaHOBMTEJb, CKOPOCTb XMMHUYECKOM peakluu, XMMHUYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (TEOpHUs
ANEKTPOJIMTUYECKON AHCCcOolManun, nepuonndeckuili 3akod JI. M. MenpaeneeBa, 3aKOH COXpaHEHHSI MacChl
BEIIECTB, 3aKOH COXPAHEHHS M MPEBpALICHMS] HHEPrUM MpPU XMMHYECKHX PEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUHU, MUPOBO33pEHUYECKHE 3HAHMS, JIe)KAIllMe B OCHOBE MOHUMAHUS IPUYMHHOCTU U
CUCTEMHOCTH XHUMHYECKHX SBJICHUH, (DaKTOIIOTMYECKHUE CBEIEHHS O CBOWCTBAX, COCTaBe, IMOJyYEHUU U
0€30M1acHOM HCMOJIb30BaHUH BaKHEUIINX HEOPraHMYECKHX BEIIECTB B ObITY U MPAKTHUUECKOU AESITEIbHOCTH
YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTE€pHbIE TPU3HAKH MOHSITHH, YyCTaHABIMBAaTh UX
B3alMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOLIME MOHSTHUS MPU ONMUCAHUU HEOPTraHMYECKHX BEIIECTB M HUX
IIPEBPAILCHHI;

c(OpMUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XMMHMUYECKYI0 CHMBOJHMKY Ui COCTaBJIEHUS (OpMyI
BEIIECTB W YPaBHEHUI XMMHUYECKHX peakimid, cucreMarndeckyto HomeHknarypy (IUPAC) u TpuBmambHbIE
Ha3BaHUS OTAEJBHBIX HEOPraHMYECKNX BellecTB (yrapHbIi ra3, yIJIeKUCIbi ra3, aMMHUak, raiéHas U3BecTh,
HeraméHasi U3BeCTh, MUThEBasl Co/la, MUPUT U JIpYTHE);

c(OpMUPOBAHHOCTh YMEHHM ONpPENENATh BaJICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB
B COEIUHEHHSX DAa3JIMYHOIO COCTaBa, BUJ XMMHMUYECKOM CBs3M (KOBaJ€eHTHasl, MOHHAs, MeTaJlJIMdeckas,
BOJIOPOJIHAsI) B COEAMHEHMSIX, THUIl KPUCTAUIMYECKOM pEmETKH KOHKPETHOro BellecTBa (aTomHas,



MOJICKYJISIpHAsl, WOHHAs, METAJUIMYECKas), XapakTep Cpeabl B BOJIHBIX pPAacCTBOPAaX HEOPraHHMYECKUX
COCIMHECHMUI;

c(OpMHUPOBAaHHOCTh YMEHUH YCTAHABIMBATh INPUHAJIEKHOCTh HEOPTaHMYECKHUX BEIIECTB MO HX
COCTaBy K OIpeNesIEHHOMY KJacCcy/Tpylne COeIUHEHUH (MPOCThIe BEIIECTBA — METAJUIBl M HEMETaJUbl,
OKCHUJIbl, OCHOBaHUS, KUCIOTHI, aM()OTEpPHBIE THIPOKCHU/IbI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pPACKpBIBaTh CMBICI mepuoamdeckoro 3akoHa J[. WM. MenneneeBa wu
JIEMOHCTPUPOBAThH €T0 CHCTEMAaTU3UPYIOIIYIO, OOBSICHUTEIBHYIO U TPOTHOCTHYECKYIO (DYHKIINH;

c(OpMHUPOBAaHHOCTh yYMEHHUH XapaKTEepU30BaTh OIEKTPOHHOE CTPOCHHE aTOMOB XHMMHUYECKHX
anemeHToB 14 nepuonos [lepuonuueckoit cucremMbl XxuMuueckux 3eMenToB . . Menneneesa, ucnonb3ys
HOHATHSA «S-, P-, U-3NEKTPOHHBIC OpPOMTANN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH
U3MECHEHUSI CBOMCTB XMMHUYECKHMX JJIEMEHTOB M MX COCAMHEHUU IO mepuonaMm u rpynmnam llepuogudeckoi
CHCTEeMEI XUMHYeCKHX AeMeHToB /. 1. Menaeneena;

cOpMHUPOBAaHHOCT, yYMEHHUI XapakTepu3oBarTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBa
HEOpPraHMYECKHUX BEILECTB Pa3IMYHbIX KJIACCOB, IOATBEPHK/IATh CYILIECTBOBAHUE ME€HETUYECKON CBSI3U MEKIY
HEOpPraHMYECKUMHM BELIECTBAMU C IIOMOLIbIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMIA;

c(OpMHUPOBAHHOCTh YMEHHS KIAacCU(UIUPOBATH XUMHUECKHE PEAKLIMU IO Pa3IMYHBIM IMPH3HAKAM
(4uciTy M coCTaBy pearupyrolIux BEUIECTB, TEIUIOBOMY 3(h(EKTy peakuu, N3MEHEHUIO CTENIEHEH OKUCIICHUS
3IIEMEHTOB, 00PATUMOCTH PEaKIUH, YYACTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTb YMEHHUW COCTaBISATh YpPAaBHEHUS pEAKUUHA pa3IU4HbIX THUIIOB, IIOJHBIE H
COKpalIEHHbIE YPAaBHEHUS PEAKIMIl HOHHOTO OOMEHa, YYUTHIBAsl YCIIOBUS, IIPU KOTOPBIX 3TH PEaKLHUU HUIYT
710 KOHILIA;

c(OpMUPOBAHHOCTb YMEHUH MPOBOAUTH PEAKLIMH, MOATBEPXKAAIOIINE KAaueCTBEHHBI COCTaB
Pa3IMYHbIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATh ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBopax HEOpraHMYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTb YMEHUN pACKPbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEAKIUIl
MIOCPECTBOM COCTABJIEHUS AJIEKTPOHHOTO OajaHca 3TUX peakLuid;

c(OpMUPOBAHHOCTb YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaKluyu OT pa3IMnYHbIX
(bakTOpOB; XapakTep CMEIICHHS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JIEHCTBHSA
(mpunnun Jle Hlarense);

c(OpMUPOBAHHOCTb YMEHMHM XapaKTEpHU30BaTh XUMHUYECKHE IIPOLIECCHI, JIEKAIIUE B OCHOBE
MIPOMBIIIJIEHHOTO MOJy4YEHUsI CEpHOW KUCIIOTHI, aMMHUaKa, a TaKke COPMUPOBAHHOCTh IPEJCTaBIECHUN 00
OOIIMX HAay4HbIX MPUHIIMIIAX U SKOJIOTUYECKUX MPOoOIeMax XMMUYECKOTO POU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIUKCIECHHS C HMCIONb30BAaHUEM IOHATUS «MaccoBasi A0S
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIEHUM Ta30B MPH XMMUYECKUX PEaKLMIX, MACChl BEIECTBA WM
00béMa razoB 0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OObEMY OJHOTO M3 YYacTBYIOIIHUX B
peakuuy BeIIeCTB, TEIJIOBOro 3(@dexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHMsS] MacChl BEIIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUH;

chOpMHPOBAaHHOCTh YMEHUW COONMIOAATh TpaBWja TOJB30BAaHMS XUMHUYECKOW TOCYyIOW U
nmabopaToOpHBIM  O0OpyIOBaHMEM, a TakKe IMpaBuiia OOpalieHusi C BEIeCTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUW IUIAHUPOBAaTb U BBINOJIHATH XMMMUYECKHH SKCIEPUMEHT (pa3yioKeHHe
MepOKCHa BOJIOPOJia B IPUCYTCTBUM KaTallM3aropa, ONpeAesieHue Cpebl pacTBOPOB BEILIECTB C MOMOILBIO
YHUBEPCAIBLHOTO WHIMKATOPA, BIMSHUE Pa3IMUHbIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKON PEAKINH, PEeaKuu
MOHHOTO OOMEHa, KaueCTBEHHBIE PEAKIMHN Ha Cylb(]ar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHMUS,
pellIeHre SKCIIEPUMEHTAIBHBIX 3a/1ad 1o Temam «Metamib» u «HemeTannel») B COOTBETCTBUU C MPaBUIAMU
TEXHUKU 0€30IacHOCTH MpH OOpalleHHH C BEIIeCTBAMU U JIAOOpaTOPHBIM OOOpYIOBAaHUEM, MPEACTABIATH
pe3yibTaThl XUMHUYECKOr0 SKCHEpUMEHTa B (opMe 3almucH ypaBHEHUH COOTBETCTBYIOLIUX pEaKUUi U
(dbopMynHpoBaTh BIBOJBI HA OCHOBE 3THUX PE3YJbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBAaTh XMMHUYECKYI0 HH(OpMAIHUIO, MOTy4yaeMylo
U3 pa3HbIX UCTOYHUKOB (Cpe/ICTBAa MAaCCOBOM KOMMYHUKaluu, IHTepHET U Apyrux);

c(hOopMHPOBAHHOCTb YMEHHI COOJIOATh MpaBUjIa SKOJIOTHYECKH IIEIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOM JEATEIBbHOCTH B ILEJSIX COXPAaHEHHsI CBOETO 30POBbS M OKPYKAKOIIEW NPHUPOIHON CpENsl,
OCO3HABaTh OIMACHOCTh BO3JEMCTBHSI Ha JKHUBBIE OPraHU3Mbl OMNPEAENEHHBIX BELIECTB, IMOHUMAs CMBICI
nokazarens IIJIK, mosicHATH Ha mnpumepax crnocoObl YMEHbBIIEHUS M MPEJOTBPAIICHHUS UX BPEIHOTO
BO3/IEMCTBHS HA OpPraHU3M YEI0BEKa;

Ui 00y4aroUIMXCcsi C OrPaHUYCHHBIMU BO3MOKHOCTSIMU 370POBbsi: YMEHHUE NPUMEHSATh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHUIA;



JUISL CIIENIBIX U CJIA0OBUISIIMX OOYYAIOIIUXCS: YMEHHUE HCIIOJIb30BaTh PEIbe(PHO-TOUCUHYIO CHUCTEMY
o6o3nauenuit JI. bpaitns ans 3anmucu XuMU4YecKux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koan4yecTBo yacoB

Ne DJIeKTpOHHbIe (LU (POBHIE)
HaumeHoBaHue pa3ie/ioB M TeM MPOrPaMMBbl Kontpoubnbie | [IpakTuueckue
n/n Bcero o0pa3oBare/ibHbIe Pecypchl
padoTsI padoTsI
Pasnen 1. TeopeTrudeckne 0CHOBbI OPraHU4eCKOH XUMHU
[Ipenmer oprannueckoil xumun. Teopust CTpOEHUS bubnmorexa [JOK
11 . 3
opranuveckux coeauneHuit A. M. Bytineposa https://myschool.edu.ru/
Wroro no pazgeny 3
Pazgen 2. Yriiesogoponsl
2.1 [IpenenbHbIC YIIIEBOAOPOIbI — AJKaHBI 2 bubmorexa IOK
' bea YHIEBOL0POA https://myschool.edu.ru/
HenpenenbHble yrieBogoOpOabl: alKEHBbI, aJIKaIUEHBI, bubmuotexa LIOK
2.2 6 1
AJIKMHBI https://myschool.edu.ru/
bubmuoreka [IOK
2.3 ApoMaThueckue yriieBoi1opo,
POMATHHECKHE YITIEBOAOPOIH! 2 https://myschool.edu.ru/
[IpuponHbie HCTOYHUKH YTIIEBOJOPOJOB U UX bu6muotexa [JOK
24 3 1
nepepaboTka https://myschool.edu.ru/
Wroro no pazaeny 13
Pasnen 3. Kuciiopoaconep:xanue oprannieckue coeJuHEHUs
bu6muoreka [IOK
3.1 C . @
HHPTRL FoCHOT 3 https://myschool.edu.ru/
bub6moreka [IOK
3.2 Anbre . Kap6onossie kuciotsl. Cio )
npaeruasl. KapooHossie kucnothl. CIIOKHbBIE 3QUPHI 7 1 https://myschool.edu.ru/
bub6moreka [IOK
3.3 VYrieBo
PICBOIRE 3 . https://myschool.edu.ru/
Wroro no pazneny 13

Pasznen 4. A3oTcoaep:xaime OpraHuvdecKue coeJMHeHM st



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bub6moreka [IOK

4.1 A LA OKHCIIOTHL. be
MBI AMIHOKHETOTH. BETH 3 https://myschool.edu.ru/
Hroro mo pazaeny 3
Paznea 5. BbicokoMoJieKyJIsIDHBbIE COeTMHEHMSI
bubaunoreka I[IOK
51 ITmactmaccsl. Kayuyku. Bonokna
FACTMACERL RayRyRH. BOTOKH 2 https://myschool.edu.ru/
Hroro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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https://myschool.edu.ru/
https://myschool.edu.ru/

TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KoaunuecTBo 4yacoB

Ne JnekTpoHHbIE (LM pPOBbIE)
HanmMeHoBaHue pa3iejioB U TeM NPOrpaMMbl Konrtpoabubie | [Ipakruyeckune
n/n Bcero oOpa3oBare/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. Teopernueckue 0CHOBbI XMMHUM
C LTI 7
TpoeHue aroMoB. llepuoanueckuii 3aKoH u Butmorexa [IOK
11 [Iepuonnueckas cuctema XMMUYECKUX 31eMeHTOB /1. 1. 3
https://myschool.edu.ru/
MenneneeBa
bub6mmoreka [IOK
1.2 C .M o
TpoeHue BeriecTBa. MHOrooOpasue BelecTB 4 httos://myschool.edu.ru/
bubmuoreka [IOK
1.3 X
HMHTACCKHE peaki 6 1 1 https://myschool.edu.ru/
10T 1o hastel 13 bu6muoreka [IOK
PasAeIy https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi Xumust
bub6moreka [IOK
2.1 M
CTaLIH 6 1 https://myschool.edu.ru/
bubmuoreka [IOK
2.2 H
eMeTALIRT 9 1 1 https://myschool.edu.ru/
2.3 CBA3b HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB 2 buomorexa [TOK
' P P H https://myschool.edu.ru/
10T 1o hastes 17 bub6moreka [IOK
pasAeIy https://myschool.edu.ru/
Pa3nea 3. XumMusa u :Ku3HbL
bu6mmoreka [IOK
3.1 X
FIMHS FRHSHD 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HNOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC
N KosmyecTBo 3
° JIEKTPOHHbIE HU(PPOBBIE
Tema ypoka 4acoB p undp
n/n o0pa3oBareJibHbIE pecypchl
Bcero
1 [IpeamMer opraHryYeCcKOi XMMUH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUEC 1 bubnunoreka [{OK https://myschool.edu.ru/
5 Teopus cTpoeHus oprannueckux coequnenuii A. M. bytneposa, €€ ocHOBHBIE 1 BuGmiorexa LIOK https://myschool.edu.ru/
TIOJIOKEHUS
3 [pencraBnenue o Kiaccu(pUKalK OpraHndeckux BemiecTs. HomeHkmarypa 1 BuGmiorexa LIOK https://myschool.edu.ru/
(cucTeMarnueckas) U TPUBUAJIbHBIC HA3BAHUSI OPraHUYECKHX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH Psil 1 bubaunoreka ITOK https://myschool.edu.ru/
5 MeraH 1 3TaH — MPOCTEHIIKE TPEICTABUTEIN aJIKAHOB 1 bubnunoreka I{OK https://myschool.edu.ru/
6 AJIKCHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bubaunoreka ITOK https://myschool.edu.ru/
7 DTHUIICH U MPOIMJICH — MPOCTEHINNE PEACTABUTEIIN ATKCHOB 1 bubnuoreka I{OK https://myschool.edu.ru/
8 [Mpaktrueckas padora Ne 1. «[lonyueHue 3TUIICHA U U3yYCHUE €TO CBOWCTBY» 1 bubnunoreka I{OK https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metunoyranuen-1,3. [lonydueHne CHHTETUYECKOTO 1 Bu6miorexa LIOK https://myschool.edu.ru/
KaydyKa ¥ Pe3uHbI
A : o , 7 LA —
10 J'IKI/IHP:I COfTaB U 0COOCHHOCTH CTPOEHHSI, TOMOJIOTHUYECKUH Psil. ATETHICH L Bu6morexa LIOK https://myschool.edu.ru/
MPOCTEHIINIA IPEICTABUTEIh ATKHHOB
11 BbruriciieHus o ypaBHEHUIO XUMUYECKON PeaKIiu bubnunoreka IJOK https://myschool.edu.ru/
12 Apenbl: OeH30I ¥ TOTyol. TOKCHYHOCTH apEHOB bubmumoteka IJOK https://myschool.edu.ru/
13 IeneTHveckas CBS3b YIJICBOIOPOIOB, IPUHAICSKAIINX K PA3IMYHBIM Kaccam 1 bubnunoreka I{OK https://myschool.edu.ru/
[TpupoaHbIle HCTOYHUKH YIIICBOIOPOIOB: MIPUPOIHBIIA Ta3 U MOMyTHbIC HE(TIHbBIC
14 prpon yr_, HOpOA PHPOI yr ¢ 1 bubmmoreka IIOK https://myschool.edu.ru/
rasbl, He)Th ¥ MPOAYKTHI €€ TIepepaboTKu
15 [TpupoaHbIC HCTOYHUKH yr‘J:I.eBO,Z[OpO,Z[OBZ HPUPOHBII I'a3 U MOMYTHBIC HEPTIHBIC 1 BuGmiorexa [OK https://myschool.edu.ru/
rasel, He()Th ¥ POAYKTHI ¢€ IepepaboTKu
16 KonTponbHas pabota 1o pazueny «YrieBoaopoIb» butmuoreka [{OK https://myschool.edu.ru/
17 [penenbHbIe OMHOATOMHBIE CITUPTHI: METAHOJ M ATaHOI. BogopoaHas CBs3b bubmuoreka [{OK https://myschool.edu.ru/
18 MHOroaroMHble CIUPTHI: 3TUICHIIMKOIb U IIHLEPUH 1 bubnmnoreka [{OK https://myschool.edu.ru/
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19 deHoIT: CTPOEHUE MOJIEKYITBI, (PU3MUECKUE U XMMUYECKHE CBOWCTBA, TPUMEHCHHE 1 bubnunoreka I{OK https://myschool.edu.ru/

20 Aunpaerupl: pOpMaNIbIACTH] U alleTAIBICTHI. ATICTOH 1 bubnunoreka [{OK https://myschool.edu.ru/

21 OIHOOCHOBHBIC TIPE/IeNbHBIC KAPOOHOBBIC KUCIIOTHI: MypaBbUHAS U YKCYCHas! 1 bubnunoreka [{OK https://myschool.edu.ru/

22 [Tpaktuueckas pabora Ne 2. «CBOICTBa pacTBOpa YKCYCHON KHUCIIOTHI» 1 bubmuoreka ITOK https://myschool.edu.ru/

23 CreapuHOBast ¥ OJICMHOBAS KHCIIOTHI, KaK MPEACTABUTEIH BBICIIMX KapOOHOBBIX 1 BuGmiorexa LOK https://myschool.edu.ru/
KUCIIOT

24 Mpl1a Kak COJM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBUEC 1 bubmuoreka IOK https://myschool.edu.ru/

o5 CroxHble 3GHUPBI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIH3 CIOKHBIX 1 BuGmiorexa LIOK https://myschool.edu.ru/
3¢upoB

26 JXKupsl: THAPONIN3, TPUMEHEHUE, OHMOJIOTHYECKas POJIb KHPOB 1 bubnunoreka I{OK https://myschool.edu.ru/

97 VYreBoabl: coctaB, Kiiaccupukanus. BaxxHeime npecTaBuTeIn: TIII0K03a, 1 BuGmiorexa LIOK https://myschool.edu.ru/
dpykTo3a, caxaposa

28 Kpaxmai u 11e7u1105103a KaK IpUPOIHBIC TIOTHMMEPhI 1 bubaunoreka ITOK https://myschool.edu.ru/

29 Kourposnsras pabora o pasaeny «Kucinopoaconepxariine OpraHiaecKue L BuGmiorexa LOK https://myschool.edu.ru/
COCTUHCHUS

30 AMUJHBI: METHJIAMUH ¥ aHUJIMH 1 bubmmotexa IIOK https://myschool.edu.ru/

31 AMUHOKHUCIIOTHI KaK aM(OTEpHbIC OPraHUYECKHE COCIMHEHUS, UX OHOIIOTHYECKOe 1 BuGmiorexa LOK https://myschool.edu.ru/
3HaueHue. [lenTu bl

32 benku kKak mpUpOIHbIC BRHICOKOMOJICKYIISIPHBIC COCTUHEHHSI bu6nunoreka IJOK https://myschool.edu.ru/

33 OCHOBHbBIE TIOHATHS XUMHH BHICOKOMOJIEKY/ISIPHBIX COCIMHEHHH bubnuoreka ITOK https://myschool.edu.ru/

34 OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX coequHeHuil. [Inactmaccsl, 1 BuGmiorexa LIOK https://myschool.edu.ru/
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHHOYPOYHOE IINTAHUPOBAHHUE 11 KJIACC

Ne Tema ypoka Kommyectso JeKTpOHHbIE HH(POBbIE
n/n acos 00pazoBaTe/IbHbIE pecypehbl
Bcero

1 XUMHUYECKUH TEMEHT. ATOM. DIIEKTPOHHAsI KOH(PHUTYPAIUsl aTOMOB 1 bubnunoreka [JOK https://myschool.edu.ru/
[lepuonmuecknii 3akoH u [lepuonnueckas cuctema XMMUYECKUX 31eMeHToB /1. U.

2 P P . . A 1 bubmorexa IIOK https://myschool.edu.ru/
MeHnieneeBa, UX CBSI3b C COBPEMEHHON TEOPHEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MCHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U MX COCAMHEHHI

3 10 TpyIIIaM U IepruoaaM. 3HauCHHEe EPUOJUUECKOrO 3aKOHA K CHCTEMBI 1 bubmuoreka ITOK https://myschool.edu.ru/
xuMudeckux semeHtoB .M. MeHeneeBa B pa3BUTUH HAYKH
CrpoeHnue BemiecTBa. XUMHUUECKAsH CBSI3b, €€ BUIbI; MEXaHH3MbI 00pa30BaHUs

4 KO]faJIeHTHOf/i crstamt, BOOPOHAN B3 ’ ’ p 1 bubmuorexa ITOK https://myschool.edu.ru/
BanenTHocTb. DnekTpoorpunarenbHocTs. CTeneHs okucieHus. Berectsa

5 pooTp 1 bubmuoreka IOK https://myschool.edu.ru/
MOJICKYJIIPHOTO ¥ HEMOJICKYIIIPHOTO CTPOCHHUS
IToHsATHE O AUCTIEPCHBIX cCUCTEeMax. ICTUHHBIC U KOJUTOMIHBIE PACTBOPBI.

6 M P P P 1 bubnuoreka ITOK https://myschool.edu.ru/

accoBasi J10JIsI BEIIECTBA B paCTBOPE

Knaccudukariyst 1 HOMEHKJIaTypa HEOPraHUIECKUX coeqrMHeHH. [ eHeTHUecKast

7 ¢ P P 1 bubnuoreka ITOK https://myschool.edu.ru/
CBSI3b HEOPTaHMYECKHX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMHUuecKUX peakiuil B HEOPraHU4eCKON 1 OpraHu4ecKoi

8 XMMHUH. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH COXPAHCHHUS M TIPEBPAIICHHSI 1 bubnunoreka I{OK https://myschool.edu.ru/
SHEPTUH MPU XUMHYECKUX PEaKIIHsX

9 CkopocTb peakiiui. OOpaTuMbie peakiiui. XMMHYECKOEe PABHOBECHUE 1 bu6nunoreka I{OK https://myschool.edu.ru/
[Mpakrrueckas padora Ne 1. «BnusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTH

10 P N P P ¢ P P 1 Bbubmotrexa ITOK https://myschool.edu.ru/
XUMHYECKON PEaKIHI»
DnextponuTudeckas auccounanus. [lorstie o BogopoaHoM nokasaresne (pH)

11 pactBopa. Peakuinu noHHoro ooMeHa. ['uaposan3 opraHuyecKux u 1 bubmmnoreka [JOK https://myschool.edu.ru/
HEOPraHUYECKUX BEIECTB
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [ToHsTHEe 00 AMeKTposn3e

12 . p P 1 bubmmoreka IIOK https://myschool.edu.ru/
pacIuIaBOB M PacTBOPOB COJIEH

13 KoutponsHasg padora 1o pasgeny «TeopeTudyeckue OCHOBEI XUMUK 1 Bbubnuoreka IIOK https://myschool.edu.ru/

P P P y p

Meramnibl, ux nonoxkenue B [lepronndeckoit cucteMe XUMUYECKUAX JIEMEHTOB

14 ’ P 1 bubmuoteka IIOK https://myschool.edu.ru/

0COOEHHOCTHU CTpoeHus aToMOB. O0IMe GU3NUecKre CBOMCTBA METAIIOB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

15 Cri1aBbl METAJUIOB. DJIEKTPOXUMHYCCKUI Pl HAIPSKEHUH METaJIOB 1 bubnunoreka I{OK https://myschool.edu.ru/
XHUMHUYECKHE CBOMCTBA BaXKHEHMIIINX METAJIJIOB (HAaTPpUM, Kalaui, KaJIblNi, MarHUHI,

16 . . (Harp . 1 bubmuoreka LOK https://myschool.edu.ru/
QIFOMUHUI) U UX COCUHEHHIA

17 XUMHUYECKHE CBOMCTBA XPOMa, MEIM U MX COCAMHCHHI 1 bubmuoreka IOK https://myschool.edu.ru/

18 XHUMHUYECKHE CBOMCTBA IIMHKA, YKEJIE€3a U UX COeIUHEHUI 1 bubmuorexa IIOK https://myschool.edu.ru/
IIpakTuueckas padora Ne 2. "PeleHre 3KCIIepUMEHTAIBHBIX 3a/1a4 110 TEME

19 P . P P A 1 bu6morexa LIOK https://myschool.edu.ru/
«MeTalibD
Hewmeramisl, ux nonoxenue B Ilepuoguueckoil cucTeMe XMMHYSCKHX 3JIEMEHTOB

20 pHOI 1 bubmuoreka IOK https://myschool.edu.ru/
1. U. MenneneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB
dusnyecKre CBOMNCTBA HEMETAUIOB. AJIJIOTPOIHNS HEMETAIIIIOB (HA IPUMEPE

21 P (Ha nprmep 1 bubnuoreka ITOK https://myschool.edu.ru/
KHCI0poaa, cepsl, pocdopa u yriepoaa)

22 XUMHUYECKHE CBOMCTBA IAJIOTCHOB, CEPhl M UX COCTUHCHHI 1 bubmuoreka IOK https://myschool.edu.ru/

23 XuMHYecKHe CBOMcTBa a30Ta, hocodpa 1 UX COCTUHCHUI 1 bubnunoreka I{OK https://myschool.edu.ru/

24 XUMHUYECKUE CBOMCTBA yIIepo/ia, KPEMHHUS U UX COCAMHCHUM 1 Bbubmuorexa ITOK https://myschool.edu.ru/

25 [MpumeHeHre BaKHEWIIMX HEMETAIIOB M UX COSIUHCHUI 1 bubnuoreka I{OK https://myschool.edu.ru/
O06001IeHre U cucTeMaTH3alus 3HaHui mo Teme «Hemeranaely. Beraucnenus mo

26 H . . . 1 bubmuoreka IOK https://myschool.edu.ru/
YpaBHCHHUSIM XUMHUYECKHX PEaKIUH ¥ TEPMOXHUMUIECKHE PACUETHI
IIpakTrueckas padbora Ne 3. «PelieHne dKCIIEpUMEHTAIBHBIX 3a7a4 110 TEME

27 " P " P P 8 1 bubmmotexa IOK https://myschool.edu.ru/

Hewmeramer"»

28 KonTponbhas padora mo remam «Metaib» 1 «Hemerammsn 1 bu6nunoreka IJOK https://myschool.edu.ru/
Heopranwnueckue u opraHM4ecKre KUCIOTE. Heopranuueckue u opranuvecKue

29 p P p P 1 bubmmotexa IIOK https://myschool.edu.ru/
OCHOBaHUS
AMdoTepHbIE HEOPraHUYECKHE U OpraHuYeCcKue coequnenus. [ eneTnyeckas

30 Qorep P P s 1 bubnuoreka ITOK https://myschool.edu.ru/
CBSI3b HCOPTaHMUYECKUX U OPTaHUYECKUX BEIICCTB
Poap xumMuu B 00eCrieUeHUN SKOJIOTHYCCKOM, YHEPTeTHUCCKOM U IMHUIIEBOM

31 P B 1 bubmuoteka IIOK https://myschool.edu.ru/
0€30MaCHOCTH, Pa3BUTUU METUIIMHBI
IIpencrasnenus 06 0OMMX HAYYHBIX IPUHIIMIIAX TPOMBIIIUIEHHOTO ITOIYYEHHUS

32 pel . . i pyHl P e 1 bubmmoreka IJOK https://myschool.edu.ru/
BaOXHEHIITNX BEIIECTB

33 YenoBek B MHpE BEIIECTB ¥ MAaTEPHAJIOB 1 bubnunoreka I{OK https://myschool.edu.ru/

34 XuMHUS U 37I0POBbE YEIIOBEKA 1 bubmuoreka LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 111 YYHEHUKA

1. Pymsutuc I. E. Xumus. 11 xmace: yue6. mis obmeoOpa3oBart. opranm3anuii: 6a30Beiii ypoBeHb / I
E. Pynsutuc, @. I. ®enpaman. — M.: [IpocBenienwne, 2021.

METOAUYECKHUE MATEPUAJIbI 1JI51 YYUTEJIA

1. AdanacseBa M. H. Xumus. [Ipumepusie pabouaune nporpammel. [Ipenmernas nuans yaeOHnkoB I E.
Pynzutuca, @. I. ®enpamana. 10—11 xmaccs! : yaeb. mocodue st 001eoopazoBar. OpraHu3aIui :
Oas3oBbiii ypoBeHb /M. H. AdanacseBa. — 4-¢ u3n. — M. : [Ipocsemienue, 2021.

2. Ps6os M.A. COopHuK 33724, yIpaxHEHUH 1 TecToB o xumuu: 10 — 11 knaccel: k yueOnukam I E.
Pynsutuc, @. I. Genpamana «Xumus. 10 kmacey, «Xumus. 11 kmacey, ®I'OC / kK HOBbIM
yaeoHnKam/ M. A.Ps60oB. — M.: M3garenscTBo «OK3amen», 2017.

3. OnekTpoHHas popma ydeOHHKA.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI
CETHU UHTEPHET
HNHTepHeT-pecypchbl HA PyCCKOM fA3BIKE:!

1. http://www.alhimik.ru. ITpeacraBiens! cieayroire pyOPUKH: COBSTH A0UTYPUCHTY, YUUTEITIO
XMMHH, CTIPABOYHUK (04eHB O0JIbIIast Hog00pKa TaOIUI] M CIIPAaBOYHBIX MaTepHUasoB), Becénas

XHMMHSI, HOBOCTH, OJIUMITHA[IBI, KyHCTKaMepa (MHOTO HMHTEPECHBIX HCTOPHUCCKUX CBEACHHIA),
BCEPOCCUICKAs OJIMMITHA/IA IIKOJBHUKOB IT0 XUMHUH.

2. http://c-books.narod.ru. BceBo3moxkHast TuTepaTypa o XUMHUH.

3. http://chemistry-chemists.com/index.html. DnekrpoHHbIi KypHan « XUMHKHA H XUMHUS, B
KOTOPOM HPEICTABICHBI OIBITHI [0 XUMUH U 3aHUMATENIbHAst HH(POPMAILIHSL, TIO3BOJISIOIIIE

yBJICYb YUCHUKOB KCIIEPUMEHTAILHON YacThIO MPEIMETA.
4. http://chemistry.ru. JlucranIiioHHAs OJUMITHAA 10 XUMUH: TEJIEKOMMYHHUKAI[HOHHBIH

o0Opa3oBareIbHbINA IPOEKT

5. http://chemistry.ssu.samara.ru. OCHOBBI XUMHH: JIEKTPOHHBINA YICOHUK

6. http://chemnet.ru. l'azera «Xumusi» U caiT Ui yautens «5 Uy Ha YpOK XUMHH»

7. http://chem.rusolymp.ru.Opranuueckast XUMUsE: JIEKTPOHHBIN YUSOHUK JUTS CPEIHEH MIKOJBI
8. http://experiment.edu.ru. AJIXMUMUK: caiit J1.}O. AnukGepoBoit

9. http://www.hij.ru. XXypuan «Xumus 1 )KU3HbY» MOHSITHO M 3aHUMATEJIBHO PACcCKa3bIBaeT 000

BCEM MHTEPECHOM, YTO MPOUCXOIHUT B HAYKE U MUPE, B KOTOPOM MBI KUBEM.
10. http://him.1september.ru. Enunas komnexuus LIOP: [penqmerHas KoameKuus « XuMuUs».
JXKypHan npeqHazHaueH He TOIBKO JUlsl yuuTenaeid. B HEM mpencTaBieHo GONbIIOe KOIHYECTBO

paboT YyUCHHUKOB, B TOM YHUCIIE HCCIISIOBATEIBCKOTO XapaKkTepa.

11. http://www.periodictable.ru. Coopuuk crareii 0 XUMHYECKHX JI€MEHTaX,
WUTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM

12. http://www.prosv.ru/. TTocobust s yqanmxcs, B TOM YUCI€ IJIsl TOATOTOBKU K HTOTOBOM

arrecraiuu (OI'D u EI'D), MeTonuueckie nocoOus Uist yUUTeNeH, HayYHO-TTOMYIISIpHAs
JUTEpaTypa Mo XUMHH.

13. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii KOIBHBIN MTOPTA CO CChUIKAMHU
Ha 00pa3oBaTeIbHBIC CANTHI IO XUMHH.
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14. http://school-collection.edu.ru Exunas xomiekiust mupoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
15. http://school-collection.edu.ru/collection/chemistry. EcTrecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumus. Komnekius Poccuiickoro o6meo0pa3oBarenbHOro mopraia

HNHTepHET-pecypc HA aHIVIMIICKOM SI3bIKe!

1. http://webelementes.com. ComepsKUT HCTOPHIO OTKPHITHS M OIIMCAHHE CBOWCTB BCEX XMMUYECKUX
3JIEMEHTOB, COAEPKUT Ha3BaHHUs SJIEMEHTOB M BEIIECTB HA Pa3HBIX A3BIKAX.
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