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MNOSICHUTEJIBHAS 3AIINCKA

[TporpaMMa o XuMuu Ha YpOBHE cpeJiHero o0uiero oopazoBanus paspadorana Ha ocHOBe DeepaibHOrO
3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @eneparum», TpeOOBaHUN K pe3ylibTaTaMm
ocBoeHUs (emepanbHOW 0O0pa3oBaTeNbHONW MporpamMmbl cpeaHero obmero oopazoBanus (DOII COO),
npeCcTaBICHHBIX B DeepanibHOM rocyrapcTBeHHOM oOpaszoBarenibHoM ctanmapte COQO, ¢ yuérom Konnenmum
mpernonaBaHus yuyeOHoro mnpeamera «XuMus» B 0Opa3oBaTesbHbIX opraHuzanusx Poccuiickoit denepanum,
peam3yonmx OCHOBHBIE 00pa3oBaTelbHBIC MPOrpaMMbI, U OCHOBHBIX MOJIOXKEHUH «CTpareruu pa3BUTHUS
Bocriutanus B Poccuiickoit deneparuu Ha nepuon 10 2025 romxa» (Pacnopsiokenne IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOMIOB K Pa3pa0OTKe MPOTrpaMMbl 10 XUMHH, K ONPEISICHUI0 OOIIel cTpareruu oOydeHus,
BOCIIUTAHUS U PA3BUTUS OOy4aroIIMXCs CpeAcTBaMu ydeOHoro mpenmera «Xumusi» s 10—11 kimaccoB Ha
0a30BOM ypoBHE cocTaBmwin KoHuentyaidbHbeie nosiokeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJIEH,
COZIepKaHus, pe3ylibTaToB 00ydeHUs U TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pazoBaHue, MMOy4aeMoe BBITYCKHUKAMH 00111e00pa3oBaTeIbHON OpraHu3alnu, SBiseTcs
HEOTHEMJIEMOM 4YacTbl0 HUX oOpa3zoBaHHOCTH. OHO CIY)KHT 3aBEpIIAOIIMM JTallOM peajHu3alud  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYLIUX LETOCTHON CUCTEME XUMHYECKOTO
o0Opa3oBaHMsl. DTH IEHHOCTH KACAIOTCS TIO3HAHUS 3aKOHOB TPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH
KYJBTYpbl YEJIOBEKAa, a TAK)KE IKOJIOIMUECKH OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY 370POBbIO M IPHUPOIHOU
cpene. Peanmsyercs xummuueckoe oOpazoBaHHME OOy4arOIIMXCsS Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs
cpeacTBaMH y4eOHOTro npeamera « XUMHs», CoepKaHue U MOCTPOCHUE KOTOPOI'o OIPEIEIeHbl B IPOrpaMMe o
XUMHU C Y4€TOM crenu(UKH HAyKH XUMHUH, € 3HAYCHHS B MO3HAHWUU TPUPOIABI U B MAaTEPUANBHON JKU3HU
o0miecTBa, a TaKke ¢ y4€TOM OOMMX WeNedl M NPUHIUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
cUCTeMBI cpefHero obmero oopazosanus B Poccuiickoit denepanmu.

XUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTpaeT 0coOyl0 poJib B COBPEMEHHOW LIMBUIIN3ALINH, B
CO3JIaHMH HOBOW 0a3bl MarepuaibHON KyabTyphl. OHAa BHOCHT CBOW BKJIAJ B ()OPMHUPOBAHHE PAIMOHATIHHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHHE IIEIOCTHOTO TMPEACTABICHUS 00 OKpPYKAIOIIeM MHpEe KaK O EIWHCTBE
NPUPOABI U YeNIOBEKa, KOTopoe (OpMHUpPYeTCs B XMMHUU Ha OCHOBE IOHMMAaHHUS BEUIECTBEHHOTO COCTaBa
OKPY’)KaIOILLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKJY CTPOEHHUEM BEILLECTB, UX CBOWCTBAMU M BO3MOKHBIMU
o0nacTMU IPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JIPYITMMHM €CTECTBEHHBIMH HayKaMH, XMMHMs CTajla HEOTHEMJIEMOH YacThbiO
MHUPOBOI KYJIBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEUIHOTO TpyJda M JKU3HM KaXJO0ro YjeHa oOllecTBa.
CoBpemeHHasi XMMHUsl KaK HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBiieHa Ha pEeLIeHHE
m100aNbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI YEIOBEYECTBA — CHIPHEBOM, DJHEPreTHUECKOW, MHUIIEBOM,
9KOJIOTUYECKOM 0€3011aCHOCTH U OXPaHBbI 3710POBbSL.

B coorBerctBUM ¢ oOmMMHU LENIMU W OPUHLUIIAMU CpeJHEro oOIiiero oOpa3oBaHMs CONEp)KaHUE
npeamera «Xumusa» (10—-11 kmaccel, 0a30BbIi YpOBEHb M3y4YEHMs]) OPHMEHTHPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY OOYyYarolIuxcs, HEOOXOAUMYI0 UM [JIsi BBIPAOOTKM MHPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCIIEUIHOTO BKJIIOYEHHUS B JKU3Hb COLMYyMa, IIPOJOJKEHUSI 00pa30BaHMs B PAa3IMYHBIX 00JacTsX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisonmMy IpeaMeTa «XuMus» sBISI0TCs 6a30Bble Kypehl — «Oprannyeckas xumus» u «Oomas u
HEOpPraHUYecKass XUMUSI», OCHOBHbIM KOMIIOHEHTOM COJEpXaHHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOW HAyKH:
CUCTEMAa 3HAHWU O HEOPraHWYeCKOW XMMHHU (C BKJIIOYEHMEM 3HAHUW M3 OO0IIed XMMHH) U OpraHMYecKOu
xumu. QopMHUpOBaHME NAHHOW CUCTEMbl 3HAHUN TNPH HM3YYEHHH MpeaMeTa O00ecreyuBaeT BO3MOXKHOCTh
PaccMOTpEHHsI BCETO MHOTO00Opa3Hsl BEIIECTB Ha OCHOBE OOIIMX MOHSTUN, 3aKOHOB U TEOPUM XUMUH.

Crpyktypa copepxkaHus KypcoB — «Opranumdeckas xuMus» u «OOmas M HeopraHuueckas XUMHUSD)
chopMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO IMOJAX0/a K M3YYEHHIO Y4eOHOro mMarepuaia u
00ycJIOBJI€Ha UCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUI Ha OMNpeNeiEHHBIX TEOPETHUUYECKUX YPOBHSIX.
Tak, B Kypce OpraHn4eckoil XMMHUU BEIIECTBA pacCMaTpUBAIOTCA HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHHUS
OpraHMYECKHX COEIMHEHUH, a TaKKe Ha YpOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX MPEICTaBICHUNA O
cTpoeHuu BeuecTB. CBefeHNsI 00 U3y4aeMbIX B Kypce BELIECTBaX AAIOTCS B Pa3BUTHH — OT YIVIEBOAOPOAOB 0
CIIO)KHBIX OWOJIOTMYECKM aKTHUBHBIX CO€IMHEHUH. B Kypce opraHmdeckoidl XUMHHM TOIY4YarOT pa3BUTHE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOTO o0OIIEero oO0pa3oBaHUs TEPBOHAYAIBHBIC TPEJACTABICHUS O



XUMHUYECKON CBS3M, KIaCCH(UKAIIMOHHBIX IPHU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HX
CTPOEHUS, O XMMUUYECKOW pEaKIUu.

[Tog HOBBIM yIJIOM 3peHHsI B NIpeAMeTe «XUMHs» 0a30BOr0 YpOBHS paccMaTpUBAETCsl M3YYCHHBIM Ha
YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHUs TEOPETUUECKHI MaTepHral 1 (pakTOJIOrHUECKUE CBEJCHHUS O BELIECTBAX
U XUMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHumyeckash XUMHs» O00ydaromuMcs
NPEAOCTABISCTCS BO3MO)KHOCTh OCO3HATh 3HAUYEHHE IMEPUOAMYECKOTO 3aKOHA C OOLIETEOPEeTHYECKUX U
METOJIOJIOTHUECKUX TO3UIHHA, TIyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHE (YHKIMHA 3TOro 3akoHa — OT
o0o0maromiei 10 0ObACHSIONIEH U POTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaKHEHINNX BEIECTBAX, UX COCTaBe, CTPOCHUHU, CBOMCTBAX U IPUMEHEHUH, a
TaK)K€ 0 XUMUYECKUX PEAKLMSIX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX ITPOTEKaHUs AomoHsAeTcs B Kypcax 10 n 11
KJIACCOB JIEMEHTaMU COAEpKaHUs, UMEIOLMMHU KYyIbTYpOJOTUUYECKUN U MPUKIAJAHON XapakTrep. OTH 3HAHUS
CHOCOOCTBYIOT HOHUMAHUIO B3aUMOCBSI3H XUMHH C JPYTUMH HayKaMH, PacKpbIBAIOT €€ pOJib B IIO3HABATEIBHOMN
U TPaKTUYECKOW JESTEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUS K IPOLIECCY TBOPYECTBA B
o0nacTu TEOpUM M MPAKTUUYECKUX MPWIOKEHUN XHMHUH, IIOMOTAIOT BBIMIYCKHUKY OpPHUEHTHPOBAThCS B
OOIIECTBEHHO W JHMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICINBAThH
UH(POPMAIUIO U IPUMEHATH € IS TIONOJHEHUS 3HAHUH, PEIICHUS MHTEIUICKTYaIbHBIX U SKCIEPUMEHTAJIbHBIX
UCCIIEZIOBATENIbCKUX 3aJad. B menoMm conepkanue ydeOHOro npeamera «XUMHs JaHHOTO YPOBHS H3Y4EHHUS
OpUEHTUPOBAHO Ha (OpMUpOBaHHE Y OOYyYarOIIMXCSI MHPOBO33PEHYECKONM OCHOBBI JJIi TMOHUMaHUS
¢mrocockux uAeH, TaKUX KaK: MarepuajbHOE EIMHCTBO HEOPraHMYECKOrO0 M OPTraHUYeCcKOro MHpa,
00yCJIOBJIEHHOCTh CBOWMCTB BEILECTB MX COCTABOM M CTPOEHHUEM, IIO3HABAEMOCTb NMPUPOAHBIX SIBICHUN MYyTEM
OKCIIEPUMEHTA M PEIICHUS TPOTUBOPEYUI MEXIYy HOBBIMH (PaKTaMH MU TEOPETUYCCKUMH IPEIIOCHUTKAMH,
OCO3HAHHE POJIM XMMHH B PEHICHUH SKOJOTHYECKUX MPOOIeM, a TakKe MpodieM cOepexeHHs SFHEPreTHUECKUX
PEeCypCOB, ChIpbs, CO3/1aHNs HOBBIX TEXHOJIOTHI U MaTepUaOB.

B mnane pemenus 3agad BOCIUTAHMS, Pa3BUTHS M COLUAIN3ANNN 00YJaIOIINXCS IPUHATHIE IPOTPAMMOMA
[0 XMMHH IOJIXO/Ibl K OIPEEIIEHNUIO COAEPKAaHUS U ITOCTPOEHUS IPEAMETa MpelycMaTpuBatoT GOpMHpPOBaHHE
YHHUBEPCAIBHBIX YYEOHBIX JEHCTBHI, UMEIOIIMX 0a30BO€ 3HAYCHHWE JUIS PA3JIMYHBIX BHUJOB JESITEIHHOCTH:
pemeHust mpoOieM, MOWCKa, aHamu3a W 00paboTku MHpOpMANKK, HEOOXOMUMBIX JJIsi MPUOOPETEHHs OIbITa
IIPAKTUYECKOM U UCCIIEI0BATENBCKON 1€ATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XMUMHH.

B npaktuke mpernogaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, TaK U HA YPOBHE
cpenHero oOmero o0pa3oBaHMs, INPU OINPEAEICHUM COAEPIKATEIbHOM XapaKTEpUCTUKU LEJIeH H3ydeHUs
npeaMeTa HalpaBICHUEM NEPBOCTENEHHOW 3HAYMMOCTU TPAJULIMOHHO NpU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKON HayKu Kak 00JIacTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUYECKON IESTEIIbHOCTH YEI0BEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOAMYECKON TOYKU 3pEHHUs TAKOH MOAXOJ K OIpPENEICHUIO
Hesnel n3ydyeHus mpeaMeTa sIBISEeTCs BIIOJIHE ONPaBIaHHbIM.

CornacHo JaHHOM TOYKE 3pEHMsI TJIABHBIMH LENISIMU U3Y4YEeHUs MpeaMeTa «XuMus» Ha 0a30BOM ypOBHE
(10 —11 xu.) sBASIFOTCSI:

e (opMUpOBaHUE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBISIONIECH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa, B OCHOBE KOTOPOM JIeXkaT KJIIOYEBbIe MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOpUU
XUMHHM, OCBOCHME S3blKa HAayKH, YCBOCHHME W TIOHMMAaHHUE CYIIHOCTHU JOCTYNHBIX 00001IeHuI
MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHME M pa3BUTHE IPEACTABICHHM O HAay4YHbIX METOJAX MO3HAHUS BEIIECTB U XUMHUYECKHUX
peakuuii, HeoOXOIUMBIX JJIs MPUOOPETEHUS YMEHUI OPUEHTUPOBATHCA B MUPE BEIIECTB M XMMHUECKHUX
ABJICHUM, IMEIOIINX MECTO B IIPUPOZE, B MPAKTUYECKON U NTOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U OOBSICHEHUEM XMMHUECKOTO
AKCIIEPUMEHTA, COOTIOICHHEM MPABHIT O€30MaCHOTO OOPAIIEHHS C BEIIECTBAMH.

Hapsiny ¢ atuMm, copep:karenbHasi XapakTepuCTHKa 1iefied U 3a7a4d U3y4eHHs MpeAMeTa B MPorpaMmMe Io
XUMHUH YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMH MPHOPUTETAMU B CUCTEME CPEIHETO OOLIEro
oOpazoBanusi. CerofHsi B npenojaBaHUM XUMHH B OoJibLIei cTENeHW OTHAETCSl MPEANOYTEHUE MPaKTUYECKON
KOMITOHEHTE COJIep)KaHUsl OOyueHUsl, OpUEHTHUPOBAHHOW Ha IMOJArOTOBKY BBIMYCKHHMKA O00I€00pa3oBaTeIbHOM
OpraHM3aliy, BIaJCIOIIEro He HaOOpOM 3HaHUM, a (YHKIIMOHAJIBLHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHUSIMH aKTHUBHOTO TNOJYYEHHS 3HAHUN M MPUMEHEHUS UX B peajbHOW KU3HU JJIs PEIICHUs! MPAaKTHUECKUX
3a/ad.

B cBsi3u ¢ 3TUM npU U3yUEHHUH HpeaMeTa «XUMUsS» JOMUHHUPYIOIIee 3HaYeHHE IPUOOPETAIOT TaKue LeTH
U 3a71a4M, KaK:



ajgantanus OOydJalolmuxcs K YCJIOBUSM JTUHAMHUYHO pa3BUBAIOLIErocs MHpa, (HOpMUPOBaHUE
MHTEJUIEKTYaIbHO PAa3BUTON JMYHOCTH, TOTOBOM K €aMOOOpa30BaHHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIEHOMY
NPUHATUIO TPAMOTHBIX PELICHUW B KOHKPETHBIX KU3HEHHBIX CUTYallMSX, CBA3AaHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

dopmupoBaHue y OOydyalOIMXCS KJIIOYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIIMH), HMMEIOLINX
YHHUBEPCAIbHOE 3HAYCHHUE JUIS PA3TUYHBIX BUIOB JEATEILHOCTU: pEIIeHUS MpoOjeM, MOKMCKa, aHaiu3a M
00paboTky MHPOPMAIMH, HEOOXOTUMBIX U TPUOOPETEHUS OMBITA ACATEILHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B MIO3HAHUU XUMHUH, a TAKXKE JUISl OLIEHKH C MO3ULMNA 3KOJIOTMYECKOW 0€30I1aCHOCTU XapaKTepa BIUSHUS
BEIIECTB U XUMUYECKHUX IIPOLIECCOB HA OPraHU3M YEJIOBEKA U PUPOIHYIO CPELY;

pa3BUTHE MT03HABATEIIbHBIX UHTEPECOB, NHTEIIEKTYaIbHbIX U TBOPUECKHUX CIIOCOOHOCTEHN 00yUYaroMXCs:
CHOCOOHOCTH CaMOCTOSTENIFHO MPHOOpPETaTh HOBBIE 3HAHHUS [0 XUMHH B COOTBETCTBHU C >KU3HEHHBIMHU
NOTPEeOHOCTSIMH, UCIIOJIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOMCKA M aHaIu3a y4eOHOH
¥ HAyYHO-TIONYIISIPHOI MH(OpMAIIMK XUMHUYECKOTO COCPIKaHUS;

dopMupoBaHHWE W pa3BUTHE Yy OOyYArOIIMXCA AaCCOIMATHBHOIO U JIOTUYECKOTO  MBIIIICHHS,
HaOMIOIAaTEIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
IUTAHUPOBAHUU U IIPOBEACHUN XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOy4YaIOMIMXCA YOSKIEHHOCTU B TYMAHUCTUUYECKOM HAMpPaBICHHOCTH XUMUHU, €€ BaXKHOM
pOJM B pELIEHUH NNIOOATBHBIX MPOOJIEM PALMOHAIBLHOTO MPUPOAONOIb30BaAHMS, TOMOJHEHUS SHEPreTUUECKUX
pPECypcoB M COXpPaHEHHs IMPHUPOIHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpEeHOro OTHOILIEHUS K
IPUPOJIE U CBOEMY 3[0POBBIO, a TaKXKe IPHUOOPETEHMs] OMbITA HCIIOJIIb30BAaHUS IOJIYUYEHHBIX 3HAHUM JUid
MPUHATHUS TPAMOTHBIX PEIICHUI B CUTYaAIIUAX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSIMHU.

B y4ueGHOM 1u1aHEe cpeHero oomero o0pa3oBaHus MpeaMeT «XuMHus» 0a30BOT0 YpOBHS BXOIUT B COCTaB
npeamMeTHol o0nactu «EcTecTBEeHHO-HAayYHbIE IPEMETBI».

OOmee 4mMCIO YacoB, OTBEACHHBIX ISl M3YYCHUS XHMHUH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
obOpasoBanusi, coctapisieT 68 yacos: B 10 kmacce — 34 ygaca (1 gyac B Henenio), B 11 kmacce — 34 gaca (1 gac B
HEIEIIO).

Pabouas mporpamma o XuMHM Ha yPOBHE OCHOBHOTO CpeIHEr0 00pa30BaHuUs COCTAaBICHA Ha OCHOBE TpeOoBaHmil K
pe3yabTaTaM OCBOCHHMS CpefHeil 00pa3oBaTenbHON IporpaMMbl CpeTHEro 001ero 00pa3oBaHus, MPEACTABICHHbBIX B
®denepabHOM TOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOT00O0IIEro o0pa3oBanusi, a Taxke [IpumepHoii

ImporpaMMbl BOCIIUTaHUA.



COIJEP/KAHUE OBYUYEHMUAA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYECKOH XUMUM

[IpenmMeT oprannyeckoi XMMHH: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B MOJTYYCHUH HOBBIX BEIIECTB
U MarepuanioB. Teopusi cTpOoeHUsS OpraHHYecKux coequHeHuit A. M. BbytiepoBa, e€ OCHOBHBIE IMOJIOKEHUSI.
CrpykrypHble GOpMYIbl OpraHuYecKuX BemiecTB. [omosorus, nzomepus. XUMAYECKas CBSI3b B OPraHHUUECKHUX
COEIMHEHUSIX — OIMHAPHbBIC U KPATHBIE CBS3H.

[IpencraBienue o kinaccuuKauy OpraHundecKux BemecTB. HoMeHkIarypa opraHu4ecKux COeqUHEHHH
(cucreMarnueckas) U TpUBHAJIbHbBIE Ha3BaHUSI BAKHEHIIINX IPECTaBUTENICH KJIaCcCOB OPraHMYECKHUX BEIIECTB.

DKclepUMEHTAlIbHbIE METOAbl M3y4YeHMs] BEUIECTB M UX MPEBPALCHUI: O3HAKOMJIEHHE ¢ 00pa3lamu
OpPraHMYECKHUX BEIIECTB M MaTepuajaMH Ha WX OCHOBE, MOAEIUPOBAHUE MOJIEKYIT OPraHUYECKUX BEIECTB,
HAOIOICHWE W ONKMCAHHWE JEMOHCTPAIMOHHBIX OIMBITOB MO MPEBPALICHUI0 OPraHMYECKHX BEUIECTB MpHU
HarpeBaHuu (TU1aBjieHue, OOyIIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUU psn. MeTaH W 3TaH — NpOCTeillline MpeAcTaBUTEIU
aNKaHoB: (M3MYECKHE M XMMHUYECKHE CBOWMCTBA (pEaklMM 3aMEIICHHs] U TOPEHHs), HaXOXKJIEHUE B IIPUPOJIE,
MOJTy4YeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKH psifl. DTHIICH U MPOMUIIECH — MPOCTEHUIIINE MPEACTaBUTEIN
aJIKeHOB: ()M3MUYECKHEe U XMMHUYECKHE CBOMCTBA (pEakUWu TUIPUPOBAHUS, T'aIOTEHUPOBAHUS, THApATAIINH,
OKHCJICHUS U TIOJMMEpHU3allin ), OJIy4eHUEe U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u mertwnOyraauen-1,3: cTpoeHue, BaKHEHIIME XHUMHYECKHE CBOMCTBa
(peakuus nonuMepuszaun). [lomyuyeHne CHHTETHYECKOTO KaydyKa U PEe3HHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHUS, TOMOJOTHYECKUN psii. ANETUIeH — NpOCTeHIni
MIPEJICTAaBUTENb aIKUHOB: COCTaB, CTPOCHHE, (PU3NYEeCKHEe U XUMUYECKUE CBOMCTBA (peaKkuu THIIPUPOBAHMS,
raJIoreHUPOBaHUs, TUPATAIIUH, TOPEHHSI ), TOJTyYeHHE U TPUMEHEHHUE.

Apenbl. benzoun: coctas, cTpoeHue, Gu3nYecKue U XUMHUYECKHEe CBOMCTBA (PEaKIMu TraIoreHUPOBaHUS U
HUTPOBaHUs), TIOJyYEHHE U MpUMEHeHue. 1onyon: cocmas, cmpoenue, guzuueckue u XumuyecKue ceoucmad
(peakyuu 2ano2eHUpOBanuUs U HUMPOBAHUs), noiydeHue u npumererue. TOKCUUYHOCTH apeHOB. [ eHeTHyeckas
CBSI3b MEXAY YITIEBOJOPOIAMHU, MPUHAJICKAIIUMHU K Pa3IMUHBIM KJIacCaM.

[Ipuponubie UCTOYHUKHU yriaeBogopoaoB. [Ipupoansiii ra3 u monmytHele HeTsHbIE Ta3bl. HedTh U e
npoucxoxkaeHne. CrocoObl mepepaboTku HedTH: TMEeperoHka, KPeKUHT (TEPMUYECKUN, KaTalIUTUYECKHUi),
nuponu3. [IponykTel nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIUIEHHOCTH U B ObITy. KaMeHHbI# yrons u
MPOAYKTHI €ro epepaboTKu.

DKCIepUMEHTAIbHbIE METOABl M3Y4YeHHs] BEUIECTB M WX MPEBPALCHUI: O3HAKOMIIEHHE ¢ 00pa3lamu
MIacTMacc, KaydykoB U pe3uHsbl, Kojutekuuu «HedTe» u «Yromby», MogenupoBaHrue MOJIEKY YIIIEBOIOPOIOB U
raJIOreHOMPON3BOIHBIX, MPOBEICHNE IPAKTHUECKOM PabOThI: MOMyUYeHUE ITUJICHA U U3YUYEHHUE er0 CBOICTB.

Pacuérnbie 3anaun.

Brruncnenus mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA
WIN TPOAYKTa PEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB WM
MPOAYKTOB PEAKIINH).

Kucnoponacoaep:kaiue opraHu4ecKue coeJUHEeHUs

[IpenenpHBIE OMHOATOMHBIE CHHPTHL. METaHOT M JTAHON: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOICTBa (peakIMK C aKTUBHBIMH METaJUIaMH, TaJOT€HOBOIOPO/aMH, TOpEeHHUE), MpuMeHeHne. BomoponHeie
CBSI3M MEXIy MOJICKYJIaMH CIIUPTOB. J{elicTBHME METaHOIa U ATaHOJIa Ha OPTaHU3M YeI0BeKa.

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

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

Anpaeruibl U kemowsi. QopMalbIeTU/I, alleTalbIeTu/: CTpoeHue, GU3NIECKre U XUMHUECKHE CBOHCTBA
(peakuuu OKUCICHUS U BOCCTAHOBJICHH S, KAYECTBEHHBIE PEAKIINH ), IOTyYeHHE U TPUMEHEHHUE.

OMHOOCHOBHBIE TIpeJeNibHbIE KapOOHOBBIE KUCIOTh. MypaBbMHAs W YKCYCHas KHUCJIOTBHI: CTPOECHHE,
¢dbusznueckue M XUMHYECKHE CBOWCTBa (CBOWCTBA, 0OmIME JUIsl Kiacca KUCJIOT, peakius 3TepuduKaiumn),




nojy4eHrue u npuMeHeHrne. CTeaprHOBasi U OJIEMHOBAas KUCIOTHI KaK MPEJICTABUTEIN BBICIINX KapOOHOBBIX
KHCIIOT. MbIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBUE.

Crnoxsble 3(QHpB KaKk MPOU3BOIHBIC KAapOOHOBBIX KHCIOT. [HIponn3 CIHOXHBIX S(GuUpoB. JKupsl.
I'upponus sxxupos. [IpumeHenue xxupoB. buonornyeckas posib JKUPOB.

VYriieBobl: coCcTaB, Kiaccu(UKaIus yriieBoaoB (MOHO-, TU- U Toarcaxapuabl). [1oko3a — mpoCcTeHImii
MOHOCaXapu: 0COOEHHOCTH CTPOCHUSI MOJICKYJIbI, (U3NYECKHE U XUMHUECKUE CBOMCTBA (B3aMMOJICHCTBHE C
ruapokcuom mMeau(ll), okucaeHne aMMuadyHBIM PacTBOPOM Okcuaa cepedpa(l), BoccTaHoBiIeHHe, OpoKeHNE
IJTFOKO3bI), HAXOXKJCHUE B MIPUPOJIC, IIPUMEHEHUE, Onosorunueckas poib. DorocunTre3. OpyKkTo3a Kak U30Mep
TJTFOKO3BI.

Kpaxmain u 1nieruirono3a kak npupoaHbie moauMepsl. CTpoeHHEe KpaxMaia U HeJUToN03bl. Du3ndeckue u
XMUMHYECKHE CBOWCTBA Kpaxmaia (THIPOJIn3, KAa4eCTBEHHAs PEaKIUs C HOIOM).

OKCHEpUMEHTABHBIE METO/bI MU3YyYCHHs BEIISCTB M HMX IPEBpAIICHUI: MpPOBEICHHE, HAOIIOICHUE U
OIMCaHKWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIUU OIHOATOMHBIX CIIUPTOB
(okucnenne ortaHoma okcugoM wmeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJACHCTBHE TIHIIEPHUHA C
ruapokcuiom Meau(ll)), anpaeruaoB (oKucIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcuaom
meu(ll), B3aumMomelicTBHE KpaxMmajga C HOJOM), MPOBEACHHE IPAKTUYECKOH pabOTHI: CBOWCTBA pacTBOpa
YKCYCHOHM KHUCIIOTHI.

Pacuérnbie 3amaun.

BbruunciieHus o ypaBHEHUIO XUMHUECKON peakiuu (Macchl, 00béMa, KOJMUECTBA UCXOAHOTO BEIIECTBA
WIA TPOIYKTa PEaKIMU O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO M3 HWCXOIHBIX BEIIECTB HIIU
MPOIYKTOB PEAKIUH).

A3zoTconepxKaime OpraHMueCKue COCTUHCHHUS.

AMUHOKHCIIOTBI KaKk am(oOTepHbIe OpraHHuYecKue coenuHeHus. Pu3ndeckue U XUMHUECKUE CBONCTBA
aAMHHOKHUCIIOT (Ha mpUMepe TIMIMHA). bronornyeckoe 3Ha4eHne aMUHOKKCIOT. [lenTubl.

benku kak mpUPOIHBIC BBICOKOMOJICKYISIDHBIC coenuHeHHs. [lepBUYHAs, BTOpUYHAs M TPETUYHAS
CTpyKTypa O€JKOB. XUMHUECKHE CBOWCTBA OCIKOB: THAPOJIM3, JCHATypallus, Ka4eCTBEHHBIC PEaKIMH Ha
OemKu.

DKCIIepUMEHTANIbHbIE METOJbl HM3Y4YeHHs BEIIECTB M MX MPEBpalleHHi: HAONIOICHHE U OMHCAHHE
JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIlHsi OCIIKOB IIPU HArpeBaHUH, [BETHBIC PEAKIIH OCITKOB.

BbicokomoJIeKyIsSIpHbIE COeTHHEHHUsI

OcHOBHbBIE TOHSTHS XMUMHH BBICOKOMOJIGKYISIPHBIX COCIUHEHHI: MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE
3BEHO, CTEMEHb MOIUMEpHU3AINK, CpenHss MOIeKyaspHas Macca. 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.

MexnpeaMeTHbIE CBS3H.

Peanmzanuss MeXnpeaIMEeTHBIX CBA3eM Tpu M3y4yeHUM opraHudeckoit xummu B 10 kiacce
OCYIIECTBIIIETCS Yepe3 HCIONb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk M TOHSATHH,
SIBIISFOIIUXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE TOHSTHS: SIBICHUE, HAyYHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kilaccuukamms, nepuoAnYHOCTb, HAOIIOIEHNE, U3MEPEHUE, SKCTIEPUMEHT, MOJISTTUPOBAHHE.

®dwuszuka: Marepus, YHEprusi, Macca, aToM, dJIEKTPOH, MOJIEKyJa, YHEPTETHUECKHI YpOBEHb, BEIIECTBO,
TeN0, 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).

I'eorpacdus: MuHepabl, TOpHBIE TOPOIBI, TIOJE3HBIE UCKOTIAEMBIE, TOTLTUBO, PECYPCHI.

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

11 KJTACC
OBLIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbBI XUMHH

XuMuueckuid aneMeHT. AToM. Spo aroma, U30TOMBL. DIEKTPOHHAsE 0007I0YKa. DHEPTreTHUECKUE YPOBHH,
MOJYpPOBHU. ATOMHBIE oOpOuTanmu, S-, P-, d- smemeHThl. OCOOESHHOCTH pacHpee/ieHUs] AJIEKTPOHOB IO
opOHTANIIM B aTOMaxX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpAITUs aTOMOB.



[Tepuognueckuii 3akoH U [lepuognyeckas cucrema xumudeckux snemeHToB Jl. 1. MenneneeBa. CBs3b
nepuoandeckoro 3akoHa u llepumommueckoil cuctemMbl xumudeckux snemeHtoB JI. M. MenneneeBa c
COBPEMEHHOIN TEOpHENl CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUUYECKHUX AJIEMEHTOB U
00pa3yeMbIX UMM MIPOCTHIX U CIIOKHBIX BEIIECTB IO TPyMIaM U neproaaM. 3HauYeHUE MEPUOIUIECKOTO 3aKOHA
B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHMHYECKass CBS3b. BHUIbI XMMHUYECKON CBsI3M (KOBaJCHTHAs HEMOJISIpHAs W
MOJISIpHAsI, MOHHAs, METa/uIMYecKas). MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XMMUYECKOM CBsI3U (OOMEHHBIIN
U JIOHOPHO-AaKIENTOpHbIN). Bomopomnas cBs3b. BaneHTHOCTh. DieKTpooTpuIaTeNbHOCTh. CTeneHb
okucieHus. MIoHbI: KaTHOHBI M aHUOHEL.

Beniecta MOJIEKYISpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH IMOCTOSHCTBA COCTaBa BElEeCTBA. THITbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAIUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIX cucremax. VIcTHHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas /10Js1 BEIIECTBA B
pacTBope.

Knaccudukanuss Heopranmveckux  coeauHeHui. HoMeHKnarypa  HEOPraHMYECKHUX  BEIIECTB.
I'eneTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, MPUHAICKAIIUX K PA3TMYHBIM KJIaccaM.

Xumudeckass peaknus. Knaccudukanus XUMHUYECKMX pPEaKIUid B HEOPraHMYECKOM M OpraHUYeCKOU
XMMHH. 3aKOH COXPAHEHHUSI MACChl BEILIECTB, 3aKOH COXPAHEHUSI U MPEBPALICHUS YHEPTUU MPU XUMHUYECKUX
peaKkuusx.

CKOpOCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iudHbIX (akropoB. OOparuMble peakiuh. XHUMHYECKOE
paBHOBecue. DakTophl, BIUSIONIME HA COCTOSIHUE XUMUUYecKoro paBHoBecus. [Ipunnun Jle [laremnse.

OnekrposmTryeckas aucconuarus. CuiibHbIE W CiiaOble AJIeKTpoiauThl. Cpena BOAHBIX PAcTBOPOB
BEILIECTB: KUCJIasl, HEUTpasbHasl, IeJI0YHasl.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIINH.

DKCIIepUMEHTANIbHbIE METOJbl HW3YYEHHs BEUIECTB U MX IMPEBpALICHHUI: JeMOHCTpanusi Tabmiuil
«Ilepuonnueckass cucrema xumuueckux anementoB JI. WM. MenngeneeBa», u3ydeHue Mojeieu
KPUCTAITMYCCKUX PEMIETOK, HAOJIOACHUE M OINHCAHHE JIEMOHCTPAIIMOHHBIX MW JIA0OPAaTOPHBIX OIBITOB
(paznmokeHue MepoKcHuaa BOAOPOAA B MPUCYTCTBUU KaTraau3aTopa, OmNpeesieHue Cpeibl paCTBOPOB BEILIECTB C
MOMOINIbIO YHUBEPCAIBHOTO HMHAMKATOPA, PEaKIUd HMOHHOTO OOMEHa), MPOBEACHHE MPAKTHYECKOH padoThI
«BnusHue pa3auvHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIuny.

PacuétHrble 3amaun.

Pacuérpl mo ypaBHEHHMSIM XUMUYECKHX PEAKUUH, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI, pACUETHI C
HCITOJIb30BAaHUEM TTOHATHS «MaccoBast JIOJIS BEIESCTBAY.

Heoprannyeckasi Xumus

Hemerannel. Ilomoxxenue nemeramioB B Ilepuommueckon cucreme xuMmuueckux snemeHtosB /I, .
MenneneeBa 1 0cCOOEHHOCTH CTpoeHHs aTOMOB. Du3nUecKkre CBOWCTBA HEMETAIIIOB. AJIOTPONHS HEMETAIOB
(Ha mpumepe Kuciaopoza, cepsl, pocdopa u yrieposaa).

XUMUYECKHE CBOWCTBA BAXKHEWIIUX HEMETANIOB (TalloreHOB, cephl, a3oTa, docdopa, yriepona H
KpEMHUS1) U UX COSAMHEHUN (OKCHUIOB, KHCIOPOJICOAEPKAIIUX KUCIOT, BOAOPOAHBIX COSAMHEHUN ).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COEIMHEHUM.

Meramubl. [lonoxxkenne wertamioB B Ilepuoguyeckoit cucreMe XuMuueckux dmemeHToB J[. .
MenneneeBa. OCOOEHHOCTH CTPOCHHS DIEKTPOHHBIX 000JI0UeK aromMoB MeTauioB. OOmme ¢uznyeckue
cBoiicTBa MeTasuioB. CIUIaBbl METAIIJIOB. DNEKTPOXUMUUYECKUM sl HAPSHKEHU METaIIOB.

XUMUYECKHEe CBOWMCTBA BAXHEUIIUX METAIOB (HATpWid, Kaluii, KaJabIMi, MarHU, aTIOMHHHUN, ITUHK,
XPOM, 5KeJIe€30, Me/Ib) U UX COCTUHEHUI.

O6mue cnocoOb! moay4deHus: MeTaioB. [IpuMeHeHrne MeTaIoB B ObITY U TEXHHKE.

DKCHepUMEHTaIbHbIE METOABI M3yUEHHUs BEIIECTB M UX MPEBPAILICHUN: U3yYeHHE KOJEKINH «MeTaibl
U CIUIaBbI», OOpaslloB HEMETAJUIOB, pEIICHHE OJKCIEPUMEHTATbHBIX 3a]ad, HaONIOACHHE U OIHCAHHE
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THUIAPOKCHAA AaTIOMUHUS C PacTBOPaMU
KHCJIOT U I1I€JI0YeH, KaueCTBEHHbIE PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnrle 3amaun.

Pacuérer Mmacchl BeliecTBa WM 00bEMa T'a30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MIIH 00BEMY
OJTHOTO M3 YYacCTBYIOIIUX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOTYKTOB
pEaKLHH, €CIIU OJJHO U3 BELIECTB UMEET PUMECH.

XHUMHA U :KU3Hb

Pone xumMum B oOecrieueHUU HSKOJOTHYECKOHM, IHEPreTUYECKOW M THIINEBON O€30MacHOCTH, Pa3BUTUU
MeauuuHbl. [IoHSATHE 0 HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIHil.

[IpencraBienust 06 00X HAYYHBIX MPUHITUIAX TPOMBIIUICHHOTO MMOJIYYeHUS BaKHEHIIINX BEIIECTB.



YenoBek B MUpE BEUIECTB M MAaTepHalIOB: BaKHEWUIINE CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKIIMOHHbBIE
MaTepuanbl, KpackH, CTEKJIO, KepaMuKa, MaTepHalbl Uil AJIEKTPOHMKH, HaHOMaTepuaibl, OpraHudecKue H
MUHEpaJbHBIC YT0OpEHNS.

XuMHUs W 370pOBbE 4YENIOBEKa: IpaBHJa MCIOJIb30BaHMS JICKAPCTBEHHBIX IpENapaToB, IpaBuiia
0€30I1acCHOT0 HUCIIOIL30BAaHUS MPENapaToB ObITOBOM XMMHUH B IIOBCEAHEBHON KU3HU.

MesxnpeaMeTHbIe CBS3H.

Peanuzamus MeXnpeaMETHBIX CBS3€d NMpU HM3YYEHUHW OOIIed M HeopraHWYeckol xumuu B 11 Kiacce
OCYIIECTBIIIETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX MOHSATHI, TaKk M TOHSATHH,
SIBJISFOLIUXCSA CUCTEMHBIMU JJIs1 OTJENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmiue ecTeCTBEHHO-HAyUHbIE MOHSATHUS: HAyuHbIM (DakT, ruUmoresa, 3aKOH, TEOpHS, aHAJIU3, CHHTE3,
KJaccuuKanus, NepuoJUIHOCTh, HAOMIOJICHHE, SKCIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHUE, SIBICHUE.

®duszuka: Marepusi, JHeprusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAJAUOAKTUBHOCTD,
MOJIEKyJa, YHEPreTUYECKU YPOBEHb, BEIIECTBO, TE€NO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3HUECKHE
BEJIMYMHBI U €AMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

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

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

TexHonorus: XuMuyeckas MPOMBIIIJICHHOCTb, METAJLTYPrusi, IPOU3BOACTBO CTPOUTEIBHBIX MaTEPHUAIIOB,
CEJIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (apMaleBTHUYECKass MPOMBIIIEHHOCTD,
MPOU3BOACTBO KOCMETHYECKUX MPEnaparoB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTepUajioB, AJIEKTPOHHAS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3YIIBTATBI OCBOEHUA ITPOTPAMMBI 110 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaraM OCBOCHHS OOYYAIOUIMMHCSA TMPOTPAMM
cpennero oOmiero oopa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U MpeIMeTHbIM). HayuHo-meToamueckoi
OCHOBOH ISl pa3pabOTKH IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHSI MPOTPaMM CPEAHEro OOIIero o0pa3oBaHMS
SBJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMUHOCTHBIX DPE3YJIbTaTOB
OCBOGHHSI TpeAMeTa «XHUMHs» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS BBIICICHBI CIEAYIOIIHNE
COCTABJIAIOLLHE!

0CO3HaHKE 00YYArOIIUMUCS POCCUHCKON TPaKJaHCKOW UJCHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIIPEIEICHHUIO;

HaJIM4re MOTHUBALUU K O0yYEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKAECHUN JTMUYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH U
HCTOPUYECKUX TpaauLuii 6a30BON HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JESTEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMHU, IPUCYLIUMHU 1IEIOCTHONW CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJU4ue IPaBOCO3HAHUS HKOJOTMYECKOM KyIbTyphl U CIOCOOHOCTM CTaBUTh LIE€JIU M CTPOUTH
KU3HEHHBIE TUIAHBbI.

JIMYHOCTHBIE pe3yibTaThl OCBOEHUSA Hpeamera «XHUMHs» JIOCTUTAlOTCd B EIUHCTBE YUeOHOW W
BOCIIUTATEIbHOW JEATEJIBHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COLMOKYIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH U HJICAJIAMH POCCUHCKOTO TPa)KIaHCKOTO OOIIeCcTBa, MPUHATHIMUA B OOIECTBE
HOpMamMH M MpaBUJaMH IOBEIEHUS, CIIOCOOCTBYIOIMMHU MpOIleccaM CaMOIO3HAHMS, CaMOpa3BUTUS U
HPAaBCTBEHHOI'O CTAHOBJICHUS INYHOCTU O0YYarOIIUXCsl.

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHUS MpenMeTa «XHUMHUS» OTPaXaroT C(HOPMHUPOBAHHOCTH OIBITA
[I0O3HABATEJIbHOM M IMPaKTHUYECKON NeATeNbHOCTH OOy4aroIMXCsl MO pealn3ally NPUHATHIX B OOIIECTBE
LIEHHOCTEW, B TOM YMCJIE B YACTH:

1) rpaskaaHCcKOro BOCIMTAHMS!

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

MIPEJICTABICHUSI O COLMATIbHBIX HOPMaxX M MpaBHJIaX MEKIMYHOCTHBIX OTHOLIEHHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IESATENbHOCTH MPHU CO3JaHUH Y4EOHBIX MPOEKTOB, PELICHUU
yueOHBIX U M03HABATENIbHBIX 33]1a4, BHIOJIHEHUU XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI APYTUX MPU aHAIIN3e
Pa3IMYHbIX BUJOB YU€OHOU NEATEIbHOCTH;

2) naTpMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUUYECKOMY M HayYHOMY HACJIEIMI0 OTEUYECTBEHHONW XUMHUH;

YBOXEHHA K IPOLECCY TBOpUECTBa B OOJACTH TEOPUM M MPAKTHUECKOTO MPUMEHEHUS XHMUU,
OCO3HAHMS TOTO, YTO JOCTM)KEHHS HAayKM €CTb pe3YJIbTaTl JUIMTEIbHBIX HaONMIOAEHNUH, KpOMOTIMBBIX
AKCIEPUMEHTAJIbHBIX MIOUCKOB, TIOCTOSHHOTO TPYJa YUEHBIX U IPAKTHKOB;

MHTEpeca W TO3HABATENbHBIX MOTMBOB B IOJYYEHUH U MOCIEAYIOUIEM aHajdu3e HHPOpMalHuHu o
MEPEOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMUS, ITHUECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTH OILIEHHWBaTh CHUTYallUM, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJCHHMSIMH, W TPUHUMATh
OCO3HAHHBIE PEIICHUs], OPUEHTUPYICHh Ha MOPaIbHO-HPABCTBEHHbIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE MOBEJACHHME U MOCTYNKH CBOMX TOBAPHUIIEH C MO3ULUN HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBHI 3TUX MMOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPHI 310POBbS:

MMOHUMAaHHUS LIEHHOCTEH 3710poBOro M 0Oe30macHoro odpasa »KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOIO
OTHOIIIEHUSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUECKOMY 3/10POBbIO;

coOIoIeHHsT MpaBWJI OE30MacHOTO OOpAIIeHHs] C BEIIECTBAMH B OBITY, MOBCEIHEBHOW XM3HU U B
TPYAOBOM JESATENBHOCTH;

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



OCO3HAHUS TIOCTEACTBUIA M HEMPUATHS BPEOHBIX MPHUBBIYCK (YIMOTPEOICHUS alKOTOJS, HAPKOTHKOB,
KypEHHUs);

5) TpynoBoro BocnuTaHusi:

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

YCTAaHOBKM HAa aKTHBHOE Y4acTHUE€ B PEILIEHUHU MPAKTUYECKUX 3a/ad COLMAIbHON HAIpPaBJIEHHOCTH (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 pe3ylbTaraM TPYILOBOU 1€ATENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHJIMBHAYaJIbHOM TpaekTopuu oOpa3oBaHus, Oyayien
npodeccu U peanu3alii  COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) ’3K0/10rH4eCKOro BOCIUTAHUSA:

HKOJIOTUYECKH 1€JIeCO00pa3HOro OTHOIICHUSI K MPUPOAE, KAK MCTOUYHUKY CYIIECTBOBAHHUS JKU3HU HA
3emie;

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

OCO3HAHMUSI HEOOXOJUMOCTU HCIOJb30BaHUS JOCTH)KEHUH XUMHUHU JUIsl pElIeHHs BOIPOCOB
PalOHAIBLHOTO IPUPOIOTIONIb30BAHNS;

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

HaJIU4Yus Pa3BUTOrO 3KOJOTMYECKOIO MBILIUICHUS, SKOJOTUYECKON KYIbTYphl, ONBITa JESATEIbHOCTH
9KOJIOTUYECKOHN HalpaBJIE€HHOCTH, YMEHHS PYKOBOACTBOBAThCSI UMU B IIO3HABATEIbHOW, KOMMYHUKATUBHOU U
COIMAIIBHON MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO IPOTUBOCTOSITH UICOIOTUN XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

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

MOHUMAaHMs CIeUU(UKHA XMMUU KaK HAayKd, OCO3HaHHUS e€ poid B (OPMHUPOBAHUH PAIOHAIBHOTO
HAay4YHOT'O MBIIUJIEHUS, CO3AAaHUM LEJIOCTHOTO IMPEACTABIECHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
NPUPOJbI M YEJIOBEKA, B TMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpoOJieM COXpaHEHHUS
MIPUPOJTHOTO PAaBHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XUMUH JJISl COBPEMEHHOM LIMBUIIM3ALNU: B €€ TYMAaHUCTUYECKON
HaIpaBJIE€HHOCTH U Ba)KHOM pOJIM B CO3JJaHMM HOBOW 0a3bl MaTepHaIbHOM KYJIBTYPBhI, PELICHUH ITI00aIbHbBIX
mpo0JIeM YCTOMYMBOTO PAa3BUTUSI YEIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOM, MUILEBOM M SKOJIOTHMUECKON
0€30MacHOCTH, B Pa3BUTHM MEAMIMHBI, OOECIEYEHUU YCIOBHM YCIEIIHOT0 Tpyda U 3KOJIOTMYECKH
KOM(OPTHOMH JKHU3HU KaXKIO0T0 4jieHa 00I11ecTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: NMOHHMMAaHHUSl CYIIHOCTH METOJOB IO3HAHUS, HCIOJIB3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh IOJy4YaeMble 3HAHMS Ul aHalu3a U OOBSCHEHUs
SBJICHUN OKpYXAIOIIero MHUpa W NPOUCXOASIIMX B HEM M3MEHEHWMH, yMEHUs jaenarb 00OCHOBAHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAyYHbIX ()aKTOB M HMEIOUIMXCS JAaHHBIX C LEJIbI0 TOJYYEHHs] JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIIOIb30BaTh XUMUUECKHE 3HAHUS I pelIeHus IPo0JieM B peajbHbIX
KU3HCHHBIX CUTYaINSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM 1eATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 U CamMOOOpa30BaHHUIO, K aKTUBHOMY
MTOJTYYCHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMHU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3IudHbIX chepax mpodhecCHOHATBEHON ACSITEIBHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

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 MCKIAUCHUIITIMHAPHBIC
(MC)KHpC,Z[MCTHBIC) OGMCHaquLIC MOHATHUA, OTpaKaroIue NCJIOCTHOCTDH Haquoﬁ KapTUHbBI MHUpa U
CHCI_[I/I(I)I/IKy MCTOINOB ITO3HAHUs, HCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAyKax (MaTCpI/I}I, BCIICCTBO, SHEPIU:,



SBJICHME, TPOIECC, CHCTEMa, HAy4HbI (DAaKT, TPUHIMUN, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHA,
UCCIieIoBaHNe, HAOMIOIeHHEe, U3MEpEHHE, SKCTIEPUMEHT U JAPYTHe);

YHUBEpCaJbHbIE YydeOHbIE JeicTBUs  (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, DPETYISTHBHBIC),
obecrnieunBaroniyie  ¢GopMupoBaHUE (YHKIMOHAIBHOM TPAaMOTHOCTH M COLMAIBHOM  KOMIIETCHIIMU
00yJarommxcs;

CIOCOOHOCTh OOYYaIOUIMXCSI MCIOJIB30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE
3HaHUS U YHUBEPCAJIbHbIC YUeOHbIE ICHCTBHUS B TO3HABATEILHON M COIIMATILHOM MPaKTHKE.

MetanpeaMeTHbIE pe3yabTaThl OTPAYKAIOT OBJIAJICHUE YHUBEPCAIbHBIMY YUYEOHBIMH IIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYASTHUBHBIMH JCHCTBUSMHU.

OgJaieHHe YHUBEPCAJIBbHBIMH Y4eOHBIMH O3HABATEIbHBIMU /I CTBUAMU:

1) 6a3oBble JJoruYecKue AeCTBUA:

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

OIpEeENATh LEIU JEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS, COOTHOCHUTH
pe3ybTaThl AESITENBHOCTH C IOCTABICHHBIMU LIETSAMU;

HCIIOJIb30BaTh IIPY OCBOCHHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATh XapaKTEpHbIE
IIPU3HAKKU TOHATUH M YCTAaHABIMBAaThb UX B3aMMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOLME IOHATHUS JUIS
00BbSCHEHHSI 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 PpacCyXACHUsI (MHIYKTUBHbIC, JEIAYKTHUBHBIC, I10 AHAJOIMM), BBISBISTDH
3aKOHOMEPHOCTHU U MPOTUBOPEUMS B pACCMaTPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BHIBOABI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOILECCE MO3HAHMSA, HCIOJb3yEMble B XMMHU CHUMBOJIMYECKHE (3HAKOBBIE) MOJAEIH,
peoOpa3oBhIBATE MOJICIBHBIE TPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI) JJIEMEHTa, 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 McCJIeI0BATEIbCKUE e CTBUS:

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

dbopMynupoBaTh LENM M 3aJa4d HCCIENOBAHMUS, WCIOJIB30BaTh IOCTABICHHBIE M CAMOCTOSTEIHHO
c(OpMYIUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI ISl (HOPMHUPOBAHUS TUIIOTE3BI
I10 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJIECHU;

BJIa/IETh HaBBIKAMM CaMOCTOSITEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS YUEHHUYECKHUX SKCIIEPUMEHTOB,
COBEpIIEHCTBOBAaTh YMEHHUS HAOIIOIaTh 3a XOJOM IIPOLECcCa, CaMOCTOSTENbHO IPOrHO3UPOBATH €r0
pesynbrar, (¢GopMynHpoBaTh O000OIIEHHS M  BBIBOJbI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3YJbTaTOB
HCCIJIEJOBAHUSI, COCTABIIATh 0OOCHOBaHHBIN OTYET O MPOJIEIIaHHOM padoTe;

pUOOpEeTaTh ONBIT YYEHUYECKOM HCCIe0BaTelbCKOM M IMPOEKTHON JEeATENIbHOCTH, MPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB pELIEHUS MNPaKTHYEeCKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbBIX METOOB [TO3HAHUSI.

3) padora ¢ undopmanueii:

OpUEHTHPOBATbCSI B Pa3IMUHBIX MCTOUYHUKAX HH(OpManuu (HAyyHO-TIONMYNsSpHas JIMTeparypa
XUMHUYECKOTO COJEpKaHUsl, CIpaBOYHbIE MOCOOMs, pecypchbl MHTepHeTa), aHAIU3UpPOBaTh HHQPOPMALIUIO
pa3IMyYHbIX BHAOB U (QOpPM TNPEACTABICHUS, KPUTUYECKH OIEHMBaTh €€ JOCTOBEPHOCTb W
HEIPOTHUBOPEUNBOCTH;

(dbopMynHMpoBaTh 3arpochl M NPUMEHSATh Pa3IUYHbIE METOIbI MpPH IMOUCKE M 0TOOpe MHGOpMaIuHy,
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,
yarpammbl, TaOJIHIIbI, PUCYHKH U JPYyTHUE);

WCIIONIb30BaTh HAy4yHBIM SI3bIK B KayeCTBE CpEeACTBAa IMpu paboTe ¢ XUMHUYECKOM HHpopMauei:
MIPUMEHSTh MEeXIpeaIMEeTHbIE (PU3nYecKre 1 MaTeMaTuyecKre) 3Haku U CUMBOJIBL, (hOpMyJIbl, aOOpeBHaTyphl,
HOMEHKJIaTYpY;

MCIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HAITISAHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH /1€ CTBUSIMM:

3aJlaBaTh BOMPOCHI M0 CYIIECTBY 00CYKaeMOi TeMbI B XOJI€ AHaJiora U/WJIM TUCKYCCUHU, BHICKA3bIBATh
uaeu, GopMyarpoBaTh CBOU MPEUIOKEHUSI OTHOCUTEIBHO BBIITOJHEHUS MPEAIOKEHHON 3a/1auu;



BBICTYNIaTh ~C  TpEe3EHTalMeld  pe3ylnbTaroB  IO3HABATENILHOW  JEATENbHOCTH,  IOJYyYEHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHHKAMU TPH BBITOJHEHUHM XHUMHYECKOTO JKCIIEPHUMEHTA,
MPAKTUYECKOM paboThl MO UCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peain3allii y4eOHOTO MPOEKTa U
(dbopMynUpOBaTh BBIBOABI MO pe3ylbTaraM IMPOBEAEHHBIX HCCIENIOBAHUN MyTEM COINIACOBAaHMS MO3HMLUN B
X0J1e 00CYX/IeHHUSI 1 0OMEHA MHCHHSIMH.

OgJaieHNe YHUBEPCAJIbHBIMH PeryIsTUBHBIMM A€l CTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENBHYIO JACSITEIBHOCTD, ONMpEnernss eé
e W 337a4d, KOHTPOJIMPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IPEIaraeMblii alrOpuTM
JCWCTBUI TPU BBHINOJIHEHUH YYEOHBIX W HMCCIENOBATENLCKUX 3a/ad, BbIOMparTh HauOojee 3(QPeKTHBHBIHI
croco0 MX PEUICHHUs C YIETOM MOIyUYEHHsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUCCKUX PEaKIIHIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOGH JIEATEIIbHOCTH Ha OCHOBE CaMOAHaN3a U CAMOOIICHKH.

INPEAMETHBIE PE3VYJIBTATbBI

10 KJTACC

[IpeameTHBIC pe3yabTaThl 0OCBOCHUS Kypca «OpraHudeckas XUMHUs OTPaXKaIoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, POJIM XMMUU B TO3HAHUH SBJICHUIM TPUPOJBI, B (GOPMUPOBAHUN MBIIUICHUS U KYIbTYphl JIUYHOCTH, €€
(GYHKIMOHAIBHOW TpPaMOTHOCTH, HEOOXOMWMOM HJisi pelIeHUs TMPAKTUYECKUX 3aJad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOIICHHS K CBOEMY 3/I0POBbIO M MPUPOIHOI cpeje;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHWH, KOTOpas BKIIFOYAET: OCHOBOIIOJATAIOIINE ITOHSATHS
(XMMUYEeCKUH  DIIEMEHT,  aToM,  DJJeKTpoHHas  o0oJiouka  aromMa,  MOJIEKyJda,  BaJIEHTHOCTb,
ANIEKTPOOTPUIIATEIILHOCTh, XUMHYECKasl CBS3b, CTPYKTYpHas (hopMmyna (pa3BEpHyTas U COKpaIlEHHas), MOJIb,
MOJISIpHasl Macca, MOJIAPHBIM 00BEM, YITIEpONIHBIN CKeneT, (yHKIMOHAJIbHAs TPYIMa, pagukai, U30MepHs,
M30MEpbl, TOMOJIOTUYECKUM PsAZl, TOMOJIOTH, YIJIIEBOAOPOMAbI, KUCIOPOA M a30TCOAEpXKAIlUE COECIUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISPHbIE COCIUHEHUS); TEOPUHU U 3aKOHBI (TEOpHs
CTpOoeHHs opraHudeckux BemecTs A. M. byTneposa, 3akoH cOXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUYCCKHIE 3HAHMS, JISKAIIME B OCHOBE MMOHUMAaHHUS IPUYNHHOCTH H
CHUCTEMHOCTH XUMHYECKUX SBJICHUH, (DAKTOIOTHYECKHE CBEICHHUS O CBOMCTBAaxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJB30BaHUHM BAXKHEHIIMX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON NeATeIbHOCTU
YyeJIOBEKA,

c(OpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEepHbIE TPU3HAKH TMOHITHHA, YyCTaHABIMBATh WX
B3aMMOCBSI3b, UCIIOIB30BaTh COOTBETCTBYIOIINE TIOHATHS MPU OMUCAHUH COCTaBa, CTPOCHUSI U MIPEBPAIICHHIA
OpPraHMYECKUX COCTUHEHHIA,

c(hOpMUPOBAHHOCTh YMEHUH HCTOIH30BATh XUMHUECKYIO CUMBOIIUKY JIJISl COCTABICHUS MOJIEKYIISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (HOpMY OpraHMYECKHX BEIIECTB U YPABHEHHH XUMHUYECKUX
peakuuii, U3roTaBIuBaTh MOJEIHU MOJEKYJ OpPTraHUYEeCKUX BEIIECTB ISl MIUTIOCTPAIMU MX XUMHUYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABINUBATH MPUHA/ICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB IO
WX COCTaBy U CTPOCHHMIO K OIpeNelIEHHOMY KIAcCy/Tpymre COeIWHEHUH (YIJIeBOIOPObI, KHCIOPOI H
a30TCOoEpXKAIIUE COCNMHEHUS, BBICOKOMOJEKYISIpPHbIE COEAMHEHMs), JaBaTb UM Ha3BaHHUS IO
cucremarnueckor HomeHknarype (IUPAC), a Takke NOpUBOAWTH TPUBHAIbHBIE HA3BaHUS OTIEIbHBIX
OpPraHMYECKHUX BEUIECTB (ITUJICH, MPOMUIIEH, AlleTUJIEH, STUJIICHIIIMKOIb, TIUIEpHH, (peHon, GopManbaeru,
alleTanbJeru]l, MypaBbUHAs KHUCIOTa, YKCYCHAas KHUCJIOTa, OJEMHOBas KHUCIIOTa, CTEapUHOBAs KHCIIOTA,
[III0K03a, (PPyKTO3a, KpaxMa, [EeJUTioI03a, TIIUIHH);

c(OpPMUPOBAHHOCTh YMEHUS OINPEAETSATh BUABI XUMUYECKOW CBS3M B OPTraHUYECKUX COCIUHEHUSX
(omMHapHBIE U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHSTH TOJIOKEHHSI TEOPUH CTPOCHUSI OPTaHUYECKUX BellecTB A. M.
BbytnepoBa nnst 0ObsICHEHHS 3aBUCHIMOCTH CBOMCTB BEHIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHUS
MAacCCHI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3MUECKHE W XUMHUYECKHE
CBOIMCTBAa THUIHMYHBIX MPEACTABUTENEH pPa3TUYHBIX KIACCOB OPTaHMYECKHX BEMIECTB (METaH, dTaH, STUJICH,
MpOMNUJIeH, aleTuieH, Oyraauwen-1,3, MerunOyramueH-1,3, OeH305, METaHON, ATAHO], OSTUJICHIIUKOIb,
IUIepuH, (EHON, ameTanblerd]], MypaBbUHAs U YKCYCHas KHCJIOTHI, IIIOKO3a, KpaxMmal, IeJUIIoNo03a,
AMUHOYKCYCHAsl ~ KHCIIOTa), W/UIFOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXAY HHMH YpPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX PEAKINI C UCIIOIB30BAHUEM CTPYKTYPHBIX POPMYIT;



c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTepH30BaThb MCTOYHUKH YIJIEBOJOPOAHOTO ChIpbs (HE]TB,
MIPUPOAHBIN T'a3, yroib), CIIOCOOBI MX NEPepadOTKU U MPAKTUYECKOE MPUMEHEHHE MTPOAYKTOB MepepaboTKy;

c(OpMHUPOBAHHOCTH YMEHUI MPOBOIUTH BBIYMUCICHUS MO XMMUYECKUM YpPaBHEHUSAM (Macchl, 00bEMa,
KOJIMUECTBA MCXOHOTO BEUIECTBA WIIM MPOIYKTA PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIUH);

c(OpMHUPOBAHHOCTh YMEHUH BIIAZIETh CUCTEMON 3HAHUK 00 OCHOBHBIX METOJaX HAay4YHOTO MO3HAHMUSA,
UCIOJB3YEMbIX B XUMHUM IpU HM3YyYEHUM BEIIECTB M XMMMUYECKHUX SBICHUN (HaOnroneHue, HM3MepeHue,
9KCHEPUMEHT, MOJIEIMPOBAHKE), UCIIOJIb30BaTh CUCTEMHbBIE XMMUUECKHE 3HAHUS Ul NPUHATUS PEILICHUHN B
KOHKPETHBIX )KU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHH COONIONATh MpaBWJIa TIOJIB30BAHHMS XUMHYECKOH TMOCylnod w
nabopaTtopHbIM 00OPYIOBaHHMEM, a TaKKe MpaBWwia oOOpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKLIHUSMH 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBHIMOJHATH XUMHUYECKHH SKCHEPUMEHT (IpEeBpalCHHS
OpPraHMYECKHUX BEIECTB IIPU HArpEeBaHUM, IIOJIyYEHUE STUJIEHA M M3YyYEHHE €ro CBOMCTB, Kauy€CTBEHHBIC
peaKIy OpraHUYEeCKUX BEIIECTB, JEHATypalus OEJKOB NPH HArpEeBaHHUH, I[BETHHIC pEaKIMu OEIKOB) B
COOTBETCTBHH C IpaBHJIAMH TEXHHMKH O€30MacHOCTH MpHU OOpalleHHH C BEHIECTBAaMHU M JIaOOPATOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO OSKCIIEpUMEHTa B (OpMEe 3aluCH ypaBHEHHM
COOTBETCTBYIOIIMX PEaKUi U (POPMYIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTb YMEHUN KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HMH(OPMAIUIO, MOIy4aeMyIo
U3 pa3HbIX UCTOUYHUKOB (CpelcTBAa MaccoBOi nH(opmanuu, THTepHeT u 1pyrux);

c(OpMHUPOBAHHOCTh YMEHUN COONIOAATH MPaBHIIA YKOJIOTUUYECKH 1IeTIECO00Pa3HOr0 MOBEACHHUS B OBITY
U TPYLOBOM JEATEIBHOCTH B LEJSIX COXPAaHEHHsI CBOETrO 3JI0POBbS M OKPYKAKOIIEW NPHUPOIHON CpEnsbl,
OCO3HABaTh OMNACHOCTh BO3ACHCTBUSI HA JKUBbIE OPraHU3Mbl OINpPEAEIEHHBIX OPraHUYECKUX BEILECTB,
noHumast cmbica nokaszarens [IJIK, nmoscHATe Ha npumepax crocoObl YMEHBUIEHHUS U MPEIOTBPALICHUS UX
BPEIHOT'O BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00y4yaroUIMXCsl C OIPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsSl: YMEHHE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JJOCTYIHBIX METOJaX [T03HAHUS BEIIECTB U XMMHUECKUX SIBJICHUI;

JUIS CIENbIX U cIabOoBUIAIINMX OOYYarOIIMXCS: YMEHHE MCIIOJIb30BaTh PEIbEPHO-TOUEUHYIO CHUCTEMY
o6o3nauenuit JI. bpaitns anst 3anmcu XUMUYECKHX POPMYIT.

11 KJTACC

[IpenmMeTHBbIE pe3ynbTaThl 0CBOEHUs Kypca «OO01as 1 HeopraHu4eckasi XuMUs» OTpaxaroT:

c(hOpMHPOBAHHOCTh TIPEACTABICHUM: O XUMUUYECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, pOJIM XUMUHU B MO3HAHUU SIBJICHUH NPUPObI, B (POPMUPOBAHUM MBILUIEHUS U KYJIBTYpPbI JUUYHOCTH, €€
(GYHKIMOHAIBHOW TIpaMOTHOCTH, HEOOXOIMMOM JJisi pelIeHHs NPAaKTUYECKUX 3aJad U SKOJIOTUYECKU
000CHOBAHHOT'O OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO U IIPUPOIHON cperie;

BJIQJICHUE CHCTEMOM XUMHUYECKHMX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE TMOHATHUS
(XMMHUYECKHUH DJIEMEHT, aToM, W30TOmM, S-, P-, d- AIEKTPOHHBIC OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJISIpHBIA  00BEM, BaJEHTHOCTh, 3JEKTPOOTPHUIATENbHOCTh, CTENEHb OKHUCIIEHUS, XHMHYEcKas CBS3b
(KoBaJieHTHas, HMOHHAs, MeETAJUNIMYecKas, BOJIOpPOJHAs), KpUCTAUIMYECKas pemI€TKa, THUIbl XUMHUYECKUX
peakuuid, pacTBOp, 3JEKTPOIMTHI, HEIIEKTPOIUTHI, DICKTPOIUTHYECKAs JTUCCOLMAIUS, OKHUCIUTED,
BOCCTaHOBMTEJb, CKOPOCTh XMMHUYECKOM peakluu, XMMHUYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (TEOpHUs
ANEKTPOJIMTUYECKOM NHCCOIMannu, nepuoandeckui 3akoH [[. M. MenneneeBa, 3aKOH COXpPaHEHHS MACChI
BEIIECTB, 3aKOH COXPAHEHHS M MPEBpPALICHHs] SHEPrUu MPH XMMHUYECKHX PpEeaKlUsix), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKU S3bIK XUMUHU, MUPOBO33pEHYECKHE 3HAHMUS, JIe)kKAlllie B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DAKTOIOTMYECKHE CBEJIEHHUS O CBOMCTBAax, COCTaBe, MOJYYEHUU U
0€3011acHOM MCMOJIb30BaHUM BaXKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JI€ATEIbHOCTU
YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTEepHbIE TPU3HAKK MOHSATHH, yCTaHABIMBAaTh MX
B3alMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOLINE MOHSTHUS NPU ONUCAHUU HEOPTraHMYECKHX BEIIECTB M HUX
MIPEBPAILCHHI;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XMMHMUYECKYI0 CHMBOJHMKY I COCTaBJIEHUS (PopMyI
BEIIECTB W YPaBHEHUI XMMHUYECKHX peakimid, cucreMarndeckyto HomeHknarypy (IUPAC) u TpuBmambHBIE
Ha3BaHUS OTACJBHBIX HEOPraHMYECKUX BellecTB (YrapHbIi ra3, yIJIeKUCIbIi ra3, aMMUaK, raiéHasi U3BecTb,
HeraméHasi U3BeCThb, MUThEBasl Co/la, MUPUT U JIpYTHE);



c(OpMHUPOBAHHOCTh YMEHUN ONPEAETATh BAJICHTHOCTDh U CTETNEHb OKUCIICHUS XMMUYECKUX 3JIEMEHTOB
B COEQUHEHMSX pA3JIMYHOIO COCTaBa, BUJ XMMHMUYECKOM CBsA3M (KOBaJEHTHAs, MOHHAsA, MeETaJlJIMYecKas,
BOJIOPOJIHAsI) B COEAMHEHMSIX, THUIl KPUCTAJUIMYECKOM PpEHMIETKM KOHKPETHOrO BeEIlecTBa (aromHas,
MOJICKYJISIpDHAsl, WOHHAs, METAJUIMYECKas), XapakTep Cpeapl B BOJHBIX pPAacTBOPAaX HEOPraHUYECKUX
COCIUHCHUI;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh INPUHAUIEKHOCTh HEOPTaHMYECKHUX BEIIECTB MO HX
COCTaBy K OIpeNesIEHHOMY KIaccy/Tpylne COeIUHEHUH (MPOCThIe BEIIECTBA — METAJUIBl M HEMETaJUIbl,
OKCHUJIbl, OCHOBaHUS, KUCIOTHI, aM()OTEpHbIE THIPOKCHU/IbI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pPACKpBIBaTh CMBICI mepuoandeckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPHPOBATH €TO CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpMHUPOBAaHHOCTh, YMEHHUH XapaKTEepU30BaTh OJIEKTPOHHOE CTPOCHHE aTOMOB XHMMHUYECKHX
anemeHToB 1-4 nepuonos [lepuonuueckoit cucrembl XxuMuueckux 3eMenToB /. . Menneneesa, ucnomab3ys
HOHATHSA «S-, P-, U-3NEKTPOHHBIC OpPOMTANN», «IHEPIETUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHU
U3MECHEHUSI CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M MX COCAMHEHUH IO mepuonaMm u rpynmnam llepuoguueckon
CHCTEeMEBI XUMHYeCcKuX aeMeHToB /. 1. Menaeneena;

cOpMHPOBAaHHOCTh yYMEHHUH XapakTepu3oBarh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOMCTBa
HEOpPraHMYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB, IOATBEPXK/IATh CYLIECTBOBAHUE F€HETUYECKON CBSI3U MEKIY
HEOpPraHMYECKUMHM BELIECTBAMU C ITOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHS KIAcCH(UIIMPOBATH XUMHUECKUE PEAKIUH MO PA3IUYHBIM MpPU3HAKAM
(4ucity U cocTaBy pearupyroliux BEeHIECTB, TEIUIOBOMY ((EKTy peakuu, N3MEHEHUIO CTENICHEH OKUCIICHUS
3IIEMEHTOB, 00PAaTUMOCTH PEaKIUH, YYACTHIO KaTalln3aTopa);

c(OpMUPOBAHHOCTb YMEHHUW COCTaBISATh YpPABHEHUS pEAaKUUW pa3IU4HbIX THUIIOB, IIOJHBIE MU
COKpalIEHHbIE YPAaBHEHUS PEAKIMIl HIOHHOTO OOMEHa, YYUThIBAsl YCJIOBUS, IIPU KOTOPBIX 3TH PEaKLHUU UIYT
710 KOHLIA;

c(OpMUPOBAHHOCTb YMEHUH MPOBOAUTH PEAKLMH, MOATBEP)KIAIOIINE KAYECTBEHHbIM COCTaB
Pa3IMYHbIX HEOPraHMYECKUX BEILIECTB, PACIIO3HABATh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBopax HEOpraHMYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTb YMEHUN pACKPbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peEaKIUil
IIOCPEJCTBOM COCTABJIEHUS AJIEKTPOHHOI0 OajaHca ITUX peaKlui;

c(OpMUPOBAHHOCTb YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKluu OT Pa3IMYHbIX
(akTOpOB; XapakTep CMEIICHHS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JIEHCTBHSA
(mpunnun Jle Hlarensbe);

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh XHWMHUYECKHE TMPOLIECCHI, JIEKAIIUE B OCHOBE
IIPOMBIIIJIEHHOTO MOJy4YEHUsI CEpPHOW KUCIIOTHI, aMMHUaKa, a TaKkke COPMUPOBAHHOCTh NPEJCTaBIECHUN 00
OOIIMX HAy4HbIX MPUHIIMIIAX U SKOJOTUYECKUX MPOOIeMax XMMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUMN MPOBOAUTH BBHIYHUCICHHS C HCIOIb30BAHMEM IMOHSATHS «MaccoBasl OIS
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIEHUM Ta30B MPH XWMUYECKUX PEaKLMIX, MACChl BEIEeCTBA WM
00béMa razoB 0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OObEMY OJHOTO M3 YYaCTBYIOIIHMX B
peakuuy BeIIECTB, TEIJIOBOro 3(@exTa peakuuy Ha OCHOBE 3aKOHOB COXPAHEHMsSI MAacChl BEUIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUH;

chOpMHPOBAaHHOCTh YMEHUW COONMIOAATh TpaBWjIa TIOJB30BAHMS XUMHUYECKOW TIOCYyIOW U
nabopaTopHbIM  O0OpyIOBaHMEM, a TakKe IMpaBuja OOpalieHUsT C BEHIeCTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHMUW IUJIAHUPOBATb U BBINOJIHATH XMMMUECKHH SKCIEPUMEHT (pa3yioKeHHe
MepoKCHIa BOJIOPOJia B IPUCYTCTBUM KaTalln3aropa, ONpeAeNieHue Cpebl pacTBOPOB BELIECTB C MOMOILBIO
YHUBEPCAJILHOTO MUHJIUKATOPA, BIMSHHUE Pa3iNYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIMH, PeaKuu
MOHHOTO OOMEHa, KaueCTBEHHBIE PEAKIMHU Ha Cylb(dar-, KapOOHAT- U XJIOPHA-aHUOHbI, Ha KaTUOH aMMOHHUS,
pelIeHre SKCIIepUMEHTAIIBHBIX 3a/1ad 1o TeMaMm «Metasuib» u «HemeTannb») B COOTBETCTBUH C MTPpaBHIIaMU
TEXHUKU 0€30IacHOCTH MpH OOpalleHUU C BEIIeCTBaMU U JIaOOpaTOpHBIM O0OPYIOBaHHEM, MPENCTABIAThH
pe3yibTaThl XUMHUYECKOT0 SKCHEpUMEHTa B (OpMe 3almucH ypaBHEHUH COOTBETCTBYIOLIUX pEaKIHi U
(dbopMynHpoBaTh BBIBOJbI HA OCHOBE 3THUX PE3YJbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3WPOBATH XMUMHUUYECKYI0 HMH(GOpPMAIHIO, MOTydaeMyko
U3 pa3HbIX UCTOYHUKOB (CpE/ICTBA MAaCCOBOM KOMMYHUKaluu, IHTepHET U Apyrux);

c(hOopMHPOBAHHOCTh YMEHHI COOJIOATh MTpaBUjIa SKOJIOTHYECKH IIeIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOM JEATEIBHOCTH B LENISIX COXPAHEHMS CBOETO 3JI0POBbS M OKPYKAKOIIEW NPUPOIHON Cpensbl,
OCO3HaBaTh OIMACHOCTb BO3JEMCTBHSI Ha JKHUBBIE OPraHU3Mbl OMNPEAENEHHBIX BEILIECTB, IMOHUMAs CMBICI



nokazarens [IJIK, mosicHATP Ha mpuMepax CrocoObl YMEHBIICHHS M TPEAOTBPAIICHUS HX BPEIHOTO
BO3/EMCTBHSI HA OpraHU3M YE€JI0BEKa;

Ul OOYYaIOIIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE HPUMEHSATh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METOJaX [TO3HAHUS BEIIECTB U XMMUUECKUX SIBJICHU;

IUISL CIENBIX U CIA0OBUISIIIMX OOyYaroLIUXCs: YMEHUE HCIOJIBb30BaTh PEIbe(HO-TOUEUHYIO CHCTEMY
0003HaYeHU I JL bpaiins JUTSL 3aIACH XUMUYECKHUX bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacos
Ne DJIeKTpOHHbIe (1M (ppOBHIE)
HaumeHoBaHue pa3ie/ioB M TeM MPOrPaMMBbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e paboThI KHe padoThbl
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH
IT 7 . T
1.1 PEAMET OPTAHITCCKO XIfMHH COPIL CTPOCHIA 3 bubnuoreka L{OK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa
Wroro no pazgeny 3
Pazgen 2. Yriiesogoponsl
2.1 [IpenenbHbIC YIIIEBOIOPOIBI — AJTKAHBI 2 bubmuoreka ITOK https://myschool.edu.ru/
H :
2.2 CUPEASILHAIC YRICBONOPO/INL: AIIKCHEL, AIKA/HCHH, 6 1 Bu6muoreka LIOK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaTrndeckue yriieBoI0pOIbI 2 bubnnoreka [{OK https://myschool.edu.ru/
IT
2.4 PHPOMHDBIE HETOTHMII YIICBOIOPOAOE 1 X 3 1 Bubmuoreka I{OK https://myschool.edu.ru/
nepepaboTka
Wroro mo pazneny 13
Pasnen 3. Kuciiopoaconepxamue oprann4eckue coeIuHEHUS
3.1 Criupter. denon bubmuoreka [JOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBblie kuciaoTsl. CiokHbIe 2(pUpbI 1 bubmnoreka L{OK https://myschool.edu.ru/
3.3 VYrieBoasl 1 bubauoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Pasznen 4. A3oTcoaep:xaimme OpraHuvdecKue coeMHeH st
4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 3 bubmmotreka ITOK https://myschool.edu.ru/
Wroro no pazneny 3
Paznea S. BbicokoMoJieKy/IsIDHBbIE COeIMHEHU S
5.1 [Tnactmaccel. Kayayku. Bonokna 2 bubmnoreka L{OK https://myschool.edu.ru/
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11 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM (ppOBHIE)
HanmMeHoBaHue pa3iesioB U TeM NPOrpaMMbl KoHTpPOILHbI IpakTHuec
n/n Bcero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pasznea 1. Teopernueckue 0CHOBbI XMMHUM
Lt | o e e ot |
) HOAUY sI CHCTEMA XUMUYECKUX dieMeHToB J[. 1.
pHOA https://myschool.edu.ru/
Menneneena
bubmoreka [IOK
1.2 C .M o
TpoeHue BeriecTBa. MHOrooOpasue BelecTB 4 https://myschool.edu.ru/
bubmuoreka [IOK
1.3 X
HMITICCKHC peartini 6 1 1 https://myschool.edu.ru/
10T 1o hastel 13 bubmuoreka [IOK
pasaety https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumust
bu6muoreka [IOK
2.1 M
CTaIlIbL ) 1 https://myschool.edu.ru/
bu6muoreka [IOK
2.2 H
eMeTaiLIbt 9 1 1 https://myschool.edu.ru/
2.3 CBA3b HEOPraHNYECKNX M OPTaHUYECKUX BEIIECTB 2 bubmorexa HOK
' P p B https://myschool.edu.ru/
MToro 1o basien 17 bub6moreka [IOK
pasiery https://myschool.edu.ru/
Pasnen 3. XumMus v :KU3HL
bu6mmoreka [IOK
3.1 X
FIMIL KA HD 4 https://myschool.edu.ru/
Hroro no pazneny 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koawsecrs JIeKTPOHHBbIE HU(POBbLIE
n/n Tema ypoka o Tacop Hara 06pa3ol:;aTem>Hl:,le [f:ecypcm
Bcero
1 [Ipenmer opranuyeckoil XuMmuu, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE 1 bubamorexa LIOK
https://myschool.edu.ru/
5 Teopust cTpoeHus opranndeckux coenuHennii A. M. byrneposa, eé 1 bubmuotexa [IOK
OCHOBHBIC TTOJIOKEHHSI https://myschool.edu.ru/
3 [IpencraBnenue o knaccudukanum opraHuueckux Beniects. Homenknarypa 1 bubnuoreka LIOK
(cucremarrueckas) ¥ TPUBUAIIbHBIC HA3BAHUSI OPraHUYECKUX BEILECTB https://myschool.edu.ru/
4 AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHUECKHI psiJ 1 Bubmmorexa IOK
https://myschool.edu.ru/
5 MertaH 1 3TaH — NPOCTEHIINE NPEICTABUTENN aJTKAaHOB 1 bubamorexa LIOK
https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 Bubmotexa LIOK
https://myschool.edu.ru/
7 OTWIIEH U IPOIUIIEH — MPOCTEMIINE NPEICTABUTEIN AIKEHOB 1 bubamorexa IOK
https://myschool.edu.ru/
8 [Ipaktrueckas padota Ne 1. «[lonydenue sTuieHa 1 U3y4EHUE €TO CBOMCTBY 1 Bubmmorexa IOK
https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metunoyraguen-1,3. [loayuenue 1 bubnuoreka [IOK
CUHTETHUYECKOTO KaydyKa U PE3UHBI https://myschool.edu.ru/
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN PSII. 1 bubnuorexka HOK
AleTUIIEH — MPOCTEUIIHIA MPEICTaBUTEIh ATKHHOB https://myschool.edu.ru/
11 Brraucienus mo ypaBHEHHUIO XUMUUECKON PEaKIuu 1 bubamorexa IOK
https://myschool.edu.ru/
12 ApeHbl: 6eH30I1 U ToNTyoJl. TOKCHYHOCTh apeHOB 1 bubnuoreka [OK
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13 I'eneTnyeckas CBsI3b yIIIEBOJOPOAOB, IPUHAIICKALIUX K PA3ITMYHBIM bubnuoreka [JOK
Kjaccam https://myschool.edu.ru/
14 [IpupoaHbie HCTOYHMKY YITIEBOAOPOAOB: IPUPOAHBIN a3 U IOy THHIE Bbubnuoreka [JOK
HeTsHBIE ra3bl, HEPTh U MPOIYKTHI €€ epepadboTKu https://myschool.edu.ru/
15 [IpuponHbie HCTOYHUKH YTIIEBOJOPOJOB: MPUPOAHBIN I'a3 U MOMYTHBIE bubmuoreka [IOK
HeTsHBIE ra3bl, HePTh U MPOIYKTHI €€ epepadboTKu https://myschool.edu.ru/
16 KontponbsHas padorta mo pazaeny «YriieBoiopoab» Bubmmorexa IOK
https://myschool.edu.ru/
bubauorexa IIOK
17 [IpenenbHble OTHOATOMHBIE CIIMPTHL: METAHOJI U 3TaHOJI. BopopoaHas cBA3b
https://myschool.edu.ru/
bubauorexa IIOK
18 MHOroaroMHble CIIUPTHI: 3TUICHIJIMKOIb U NIMLEPUH
https://myschool.edu.ru/
19 @DeHOo: CTPOCHHE MOJIEKYJIbI, GU3MUYECKHUE U XUMUYECKHE CBOMCTRA, bubmuoteka [IOK
pUMCHEHHE https://myschool.edu.ru/
20 Anbreruasl: GopMaIbAerul U aleTaibaerua. AleToH bubamorexa LIOK
https://myschool.edu.ru/
21 OIHOOCHOBHBIE TIPE/IENIbHBIE KAPOOHOBBIE KUCTIOTHI: MypaBbUHAS U bubnuorexa [IOK
yKCyCHasl https://myschool.edu.ru/
. . bu6mmoreka [JOK
22 [Ipaktrueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHON KHCIOTHI» https://myschool.edu.ru/
93 CreapuHOBas U OJICMHOBAs KUCJIOTHI, KaK MPEACTABUTENH BBICILIUX bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
24 MBplI1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEEe AeHCTBHUE bubmorexa LIOK
’ https://myschool.edu.ru/
o5 Crnoxxable 2UPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ naponmn3 bubnmoreka [IOK
CIIOKHBIX 3(UPOB https://myschool.edu.ru/
26 JKupbr: Tunponus, npuMeHeHne, OMOJIOTHYeCcKas poilb )KHPOB bubmmorexa LIOK
’ https://myschool.edu.ru/
27 VYrneBoasl: cocTas, Kinaccupukanys. BaxkHelmme npeacTaBuTeNnu: TII0Ko3a, bubnuoreka [OK



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/
https://myschool.edu.ru/

bpykTo3a, caxaposa

https://myschool.edu.ru/

28 Kpaxman u memmtono3a Kak MPUPOIHBIC MTOJTMMEPHI 1 Bubmorexa IOK
https://myschool.edu.ru/

29 KontponbHas pabota o pazzaeny «Kucinoponcoaepxaiiiue opraHidecKue 1 Bbubnuoreka [JOK
COC/IMHCHUS https://myschool.edu.ru/

30 AMWHBI: METHJIAMUH W aHWJIUH 1 bubmmorexa LIOK
https://myschool.edu.ru/

31 AMHMHOKHUCIIOTHI Kak aM(OTEepHbIC OPraHUYECKUE COCTUHEHUS, UX 1 bubmuoreka [IOK
OHoJIOrnYecKoe 3HaueHue. [lenTuabl https://myschool.edu.ru/

32 benku kak npupoaHbIe BBICOKOMOJIEKYIISIPHBIE COSAUHEHUS 1 Bubmmorexa IOK
https://myschool.edu.ru/

33 OcCHOBHBIE IOHATHSA XUMHH BBICOKOMOJIEKYJISIPHBIX COETUHEHUM 1 Bubmmorexa IOK
https://myschool.edu.ru/

34 OcCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSTMHEHUH. 1 bubmuoreka [IOK
[TnacTMacchl, Kay4yKkd, BOJIOKHA https://myschool.edu.ru/

OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTPOHHbBIe N (poBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero ust
1 X . A 3 o 1 bubmuoreka [IOK
UMHYECKUH 2JI€MEHT. ATOM. DJIEKTPOHHAs KOH(PUTypanus aTOMOB
P P https://myschool.edu.ru/
9 IIepuonnueckunt 3akoH u Ilepuoandeckas cucteMa XUMHUYECKUX 2JIEMEHTOB 1 Bbubnuoreka [HOK
J. 1. MenieneeBa, UX CBS3b C COBPEMEHHOMN TEOPHEH CTPOCHHUS aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX
3 N 3 1 bu6mmoreka [JOK
COEIMHEHUH 110 rpyIIaM U rnepuojiaM. 3HadeHHe NepruoANYECcKOro 3aKOHa U
pyH P b https://myschool.edu.ru/
cucTeMbl XUMHU4eckux semMenToB JI.M. MenzeneeBa B pa3BUTUU HAyKU
Crpoenue BemiecTBa. XUMUYECKasi CBsI3b, €€ BUbI; MEXaHU3MBI bubnuoreka [IOK
4 N 1
o0Opa3oBaHMsI KOBAJICHTHOM CBs3u. BojgopoaHas cBsi3b https://myschool.edu.ru/
5 Banentnocts. DnekTpoorpuiiareabHocTh. CTeneHb okucieHus. BemecTsa L bubnuorexa LIOK
MOJICKYJIIPHOTO ¥ HEMOJICKYIIIPHOTO CTPOCHHUS https://myschool.edu.ru/
6 [TonsaTHe 0 nUCcHEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOUHBIE PACTBOPHI. 1 bubmuoteka LIOK
MaccoBast 107151 BEIIECTBa B pacTBOPE https://myschool.edu.ru/
7 Knaccudukarus 1 HOMEHKIaTypa HEOPraHMYECKUX COSTMHEHUH. L bubnuoreka [IOK
I'eneTnueckas CBsI3b HEOPraHMUYECKUX BEIIECTB, PA3JIMUHBIX KJIaCCOB https://myschool.edu.ru/
Knaccudukarus XuMHUuecKux peakiyii B HEOpraHMueCcKol 1 OpraHMyecKoi
¢ P P P bubmuoreka [IOK
8 XUMHUHU. 3aKOH COXPAHEHHs MAacChl BEIIECTB; 3aKOH COXPAHEHUS U 1
https://myschool.edu.ru/
IpEeBpaICHHUs YHEPTUU TIPU XUMHUUECKUX PEaKIHIX
9 C 06 X L bubmoreka [IOK
KOPOCTh PeaKIny. aTUMble peaklMi. XUMUYECKOE paBHOBECHE
P P P P P https://myschool.edu.ru/
10 [IpakTnueckast pabora Ne 1. «BausiHue pa3auuHbIX (PakTOpOB HA CKOPOCTh L bubnuorexka HOK
XHUMHYECKOHM Peakinuy https://myschool.edu.ru/
Onexkrponautndeckas auccounarus. [IoHsTHEe 0 BOAZOPOIHOM MOKa3aTene
1 (oH) p 5 r L bubmuoreka [IOK
actBopa. Peakiuu nonHoro oomMeHa. ['uaponus opraHu4eckux u
Pr)p P P P https://myschool.edu.ru/
HEOPraHMYEeCKUX BELIECTB
12 OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiiy. [lousTHe 00 snexTponu3e 1 Bbubnuoreka [JOK

pacIIaBoB U pacTBOPOB COJIEH

https://myschool.edu.ru/
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bubmuoreka [IOK

13 KoutponpHas pabora 1o paszeiy «TeopeTnyeckre 0CHOBBI XUMUN)
P P P Y P https://myschool.edu.ru/
Meraiuisl, ux nojoxenue B Ilepuogudeckoit cucreMe XUMHUECKUX
Bbu6mmoreka IIOK
14 anemeHToB /. 1. MenneneeBa u 0COOEHHOCTH CTpOeHUS aToMOB. O01IHe
. https://myschool.edu.ru/
(bu3HYEeCKre CBONCTBAa METAIIJIOB
. . Bbu6mmoreka IIOK
15 CnnaBbl METALIOB. DJIEKTPOXUMHUYECKUH Pl HAIPSIKEHUH METaNIOB
https://myschool.edu.ru/
16 XUMHUYECKHE CBOMCTBA BAKHEHUIITUX METAIUIOB (HATPU, KaJIWi, KaJIbLIUM, Bbu6mmoreka IIOK
MarHui, aJFOMAHHI) U UX COCTUHCHUI https://myschool.edu.ru/
. . bubmuoreka [IOK
17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX COCTUHCHU I
https://myschool.edu.ru/
. . bubauorexa IIOK
18 XUMHYECKHE CBOMCTBA IIMHKA, Kejie3a U MX COCAUHCHUN
https://myschool.edu.ru/
19 [IpakTuueckas pabora Ne 2. "Penienne s3kcriepuMeHTalbHbBIX 3a/1a4 10 TEME bubmuoreka LIOK
«MeTtamb»" https://myschool.edu.ru/
20 Hewmeranmnel, ux nonoxxenue B [lepruogndyeckon cucreMe XMuMUYECKUX bu6mmoreka [JOK
anemenToB J[. . MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB https://myschool.edu.ru/
21 du3nyecKkre CBOWCTBAa HEMETAIIIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IpuMepe bu6moreka [IOK
KUCIIOpO/Ia, cephl, pochopa u yriepoaa) https://myschool.edu.ru/
. . bubmmoreka [JOK
22 XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPhI M KX COEIUHEHUN
https://myschool.edu.ru/
93 % . Bocod . bubnuorexka HOK
AMUYECKHE CBOMCTBA a30Ta, (hocodpa U UX COSTUHEHUH
’ p https://myschool.edu.ru/
24 % . . bu6mmoreka [JOK
HMUYECKHE CBOMCTBA yINIepoa, KPEMHUS U UX COCAUHCHMI
yHiep P https://myschool.edu.ru/
. . bu6mmoreka [JOK
25 [IpuMeHeHne Ba)KHEUIIIUX HEMETAJUIOB U UX COCIMHEHUN
https://myschool.edu.ru/
O0001eHne 1 cucTeMarn3anns 3HaHuil 1o reme «Hemerauisny.
. bubmuoreka [IOK
26 Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIUN U TEPMOXUMHYECKUE
. https://myschool.edu.ru/
pacuérnl
97 [IpakTrueckast padora Ne 3. «PemeHne sKCIIepUMEHTAIBHBIX 3a7a4 110 TeMe bubnmoreka [IOK

"HemeTamas!'"»

https://myschool.edu.ru/
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bubmuoreka [IOK

28 KontponpHas pabota mo remam «Metamib» u «HemeTrammbny 1 https://myschool.edu.ru/

29 Heoprannueckue u opranndeckue kuciorel. Heoprannueckue u 1 bubnuoreka [HOK
OpraHu4ecKre OCHOBAHHUS https://myschool.edu.ru/

30 AmdoTrepHbIe HEOPTaHUYECKHUE U OPTaHUYECKUE COCTUHEHHMS. 1 bubnuoreka [HOK
I'eneTnyeckas CBSI3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB https://myschool.edu.ru/

31 Poiib xuMuu B 00eCcrieueHUH SKOJIOTHYECKOM, YHEPTETUICCKOM U IMUIIEBON 1 bu6mmoreka [IOK
0€30MaCHOCTH, PAa3BUTUN MEIUIIMHBI https://myschool.edu.ru/

39 [IpencraBienust 06 OOIMKMX HAYYHBIX MPUHIIUIIAX TPOMBIIIIEHHOTO L bubmuotexa [IOK
HOJTYYCHHUS] BOKHEUIIINX BEIIECTB https://myschool.edu.ru/

33 UYenmoBek B MUPE BEIISCTB U MAaTEPHUATIOB 1 bubmmoreka LOK
https://myschool.edu.ru/

34 XuMHs ¥ 370pOBBE YETIOBEKa 1 bubmmoreka LOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

OueHouHbIe cpeacTBa (OLEHOYHBbIE MATEPHAJIbI) 1 METOAUYECKHE MATePHaJIbl pado4eil
NPOrpaMmbl 10 XUMHUH

Kaacc/Ilporpamma

IlepeueHb MCMOJIBL3yeMbIX OLIEHOYHBIX CPeICTB (01leHOYHbIX MaTepuaioB)/ KUMpbr*
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10 xknacc. Padouas nporpamma. Xumus 10-11 knacesl. YMK T
E. Pynzutnca, @. I. ®eapamana.

11 kaacc. PaGouass nporpamma. Xumus 10-11 knacest. YMK I
E. Pymsuruca, @. I. ®eabamana.

1. A. M. Pagenxmii. Xumus. JIlngakrnueckuii Mmarepuaa 10-11 kiaaccol. MockBa.
«IIpocBeenune».

2. M. B. 3yeBa, H. H. I'apa. KoHTpO/IbHBbIE U IPOBEPOYHbIE PA0OTHI 10 XUMUH
10-11 kiaccnl. MockBa. «/Ipogar.

3. HImakoB 1O. A. Tectbl 0 oprannyeckoii xumuu. - CaparoB: «JInuei».
4. 0. K. I'yoanoBa. Tectsl no o6uieii xumuu 8-11 kiaaccnl. Capartos.

«JInueit».

1. A. M. Pageuxuii. Xumus. ngakTudyecKui marepuaJj 10-11 kiaccel.
Mocksa. «IIpocBerenue».

2. M. B. 3yeBa, H. H. I'apa. KonTpoJibHble 1 NpOBepoOYHbIe Pa0OTHI 10 XMMHUHU
10-11 knaccwl. MockBa. «Ipoday.

3.10. K. I'ydanoBa. Tectol no o00meit xumuu 8-11 kiaaceol. CaparoB. «JInnei».







N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutemanuniehttp://www.chemnet.ru I"azeta « XuMus» 1 caldT s yuutens «5 uay
Ha YPOK XMUMHH»

http://him.1september.ru Enunas xotekuus LIOP: TIpeameTHas KOMIEKIUS « XAMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCIIEPUMEHTHI:
xumusi. Komekmus Poccuiickoro o01eo0pa3oBareibHOTO mopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickast onuMIiiaza mKOJILHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranuueckas XuMusi: JIEKTPOHHBIA YICOHUK JJIs1 CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN YUeOHHK

http://www hemi.nsu.ru OTKpsITHINA KOUTEIK: XUMHUS

http://www.chemistry.ru JlucrannroHHas OJMMIIHA/A 110 XMMHHK: TEJIEKOMMYHUKAIIMOHHBIN

o0pa3oBaTebHBINA MTPOEKT
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