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IHHOACHUTEJIBHAS 3AIINCKA

PabGouas ImporpamMmma 110 mpeameTy «XUMHSI» JJIA 11 xnacca cocTaBjeHa Ha OCHOBE:

- @enepanabHO 00pa30BaTEILHOM MPOrpaMMBbI CpeaHero odero oopazoBanus ot 18.05.2023 Ne371

- @egepanbHOro roCcyIapCTBEHHOT0 00pa30BaTENIbHOTO CTaHIapTa CpeiHero oouiero oopasosanus (yTB. mpuka3oM MuHucTepcTBa 00pa3oBaHus U
Hayku P® ot 17 mag 2012 r. N 413) ¢ usmenenussmu Ha 12 aBrycra 2022 r.

- [Ipuka3z Munnpocsenienus Poccuu ot 09.10.2024 N 704

"O BHeCeHUH U3MEHEHHI B HEKOTOpbIE MpHUKa3bl MUHUCTEpPCTBA NpocBemeHus Poccuiickoit denepannu, kacarommecs dheaepanrbHbIX
00pa30BaTeNbHBIX IPOrpaMM HavyaIbHOTO 00IIET0 00pa30BaHus, OCHOBHOTO 00I1Iero 00pa3oBaHus U CpeHero ooiero oopasopanus"
(3apeructpuposano B Munrocte Poccun 11.02.2025 N 81220)

- [Ipuka3z Munnpocseuienust Poccuu ot 10.11.2025 Ne 808 O BHeceHUMU U3MEHEHUI B HEKOTOPbIE TPHKa3bl MUHUCTEPCTBA TPOCBEIICHUS
Poccwuiickoit @eneparuu, kacarommuecs heaepaabHbIX 00pa30BaTeIbHBIX MPOTrPaMM HaYaJIBHOTO O0IIETr0 00pa3oBaHusi, OCHOBHOTO OOIIEro
00pa3oBaHMs M CpEIHEro 00IIero 00pa3oBaHus

- [Ipuxa3z Munnpocsenienusi Poccuu ot 08.05.2026 Ne 316 «O BHecennu uzMenenuii B [lopsiok opranuzaiiu 1 OCyIIeCTBICHUS 00pa30BaTeIbHON
NesITeIbHOCTH 110 OCHOBHBIM 00I1Ie00pa30BaTeIbHBIM IIpOrpaMMam - 00pa3oBaTeIbHBIM IpOrpaMMaM HadajibHOTO 00IEero, OCHOBHOTO 00IIEro u
cpenHero obmiero oOpa3oBaHus, yTBEPKACHHBIN pukazoM MunucrtepcrBa npocseienus Poccuiickoit deneparuum ot 22.03.2021 Nel15»

- OcHOBHOI1 00111€00pa3oBaTeNbHON MporpamMmsl cpeiHero oobmero oopaszoBanuss MAOY Yepsumesckoit COL

- Yuebnoro miana MAOY Yepsumesckoii COIL, yrBepxknennoro npukazom nupekropa Tpodumosa C.A. ot 29.08.2026 romga Ne 229-O/1 u
cornacoBanHoro 28.08.2026 rona Ha 3acenanuu Ynpasistoniero coeera MAOY Yepsumesckoit COL npoTokomn Nel2

- [Iporpammsl Bociutanus MAOY Yepsumesckoit COLL

[IporpaMmMa o XxuMuM Ha ypoBHE CpeaHero ooiero oopazoBanus paspadoraHa Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @eneparumny, TpeboBaHM K pe3ylibTaTaM OCBOEHUS (enepaabHON 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO 00Iero
obopazoBanus (DOII COO), npencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM oOpaszoBaTenbHOM crangapte COO, ¢ yuérom Konmenmum
npernojiaBaHust ydyeOHOro mpeaMera «XuMHs» B 00pa3oBaTeNbHBIX oOpraHusanmusax Poccuiickoit @enepanuy, peaqu3ylOIMX OCHOBHBIE
oOpa3oBaTenbHble MPOTPaMMbl, U OCHOBHBIX MOJOXeHUI «CtpaTeruu pa3Butus BocnutaHusi B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 ronxay»
(Pacnopsixkenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0JI0B K pa3pabOTKe MPOrpaMMbl 110 XUMHUH, K ONPEesIeHHI0 O0IIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U Pa3BUTHUS 00Y4arOLIUXCs
cpeacTBaMu yueOHoOro mpeamera «Xumus» aias 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHIentyaiabHble nosoxkeHuss ®PI'OC COO o
B3alMOO0OYCIIOBICHHOCTH IIeJIeH, CoAepKaHUsl, pe3yJIbTaTOB 00y4eHHs U TpeOOBaHMUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.



Xumuueckoe 00pa3oBaHUE, IOJy4aeMOE BBITYCKHUKaMHU O0IIe00pa30BaTeIbHOW OpraHU3alluM, SIBISETCS HEOThEMIIEMOH YacThiO HX
o0pazoBaHHOCTH. OHO CIYKHT 3aBEPIIAIONIMM STAllOM PEaM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOYEBBIX IIEHHOCTEH, MPHUCYIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTO 00pa3oBaHMsl. DTHU IEHHOCTH KACAarOTCs MO3HAHMS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PCHUS U OOIICH
KYJIBTYpbl YEIOBEKa, a TaKKe JKOJIOIMYeCKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO M TPUPOAHON cpene. Peammsyercs xumudeckoe
oOpa3oBaHue OOy4arONIMXCS HAa YPOBHE CpEIHEro oOmero oopa3oBaHUS CPEICTBAMHU yUEOHOTO mpeamera «XUMHS», COACPKAHHE U IOCTPOCHHE
KOTOPOT'O OIpPE/ENICHbl B MPOTrPaMMe 110 XUMHUH € YIETOM CHEIUPUKN HAYKH XUMHH, € 3HAYCHUS B TIO3HAHUM MPHUPOJIBI U B MATECPUAIBHOW KU3HU
o0I1IecTBa, a TakKe ¢ y4€TOM OOIIUX IeJIel M MPUHIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CUCTEMbI CPEIHEro o0IIero o0pa3oBaHus B
Poccuiickoit @enepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYI0 POJib B COBPEMEHHON UBUIM3ALUH, B CO3/JaHUU HOBOM 0a3bl MaTepHaIbHOMN
KynbTypsl. OHa BHOCHUT CBOM BKJIaJ B (OPMHPOBAHWE DPALMOHATBHOTO HAYYHOTO MBIIUICHHUSA, B CO3JaHUE IIEJIOCTHOTO TMPEICTAaBICHUS 00
OKpY’KalollleM MHpe KaK O €IMHCTBE HPUPOJbl M 4YeloBeKa, KOTopoe (opMupyeTcs B XMMUU Ha OCHOBE IOHHMMAaHMs BEIIECTBEHHOI'O COCTaBa
OKpY>KaIOILIEro MUpa, OCO3HAHMSI B3aUMOCBSI3U MEXK/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMU M BO3MOXHBIMU 00JIaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJICHCTBYS C OPYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS CTaja HEOThEMJIEMON YacThI0 MHPOBOW KYIBTYPBI, HEOOXOIUMBIM
YCIOBUEM YCHEIIHOTO TPYyJla M KU3HU KaXA0ro wieHa obmectsa. COBpeMEHHas XMMHsI KaKk HayKa CO3HMAaTelbHasl, Kak HayKa BHICOKMX TEXHOJOTUI
HalpaBJieHa Ha PEIICHHE TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI UEJIOBEYECTBA — CHIPHEBOW, DHEPreTUUYECKOM, MUIIEBOM, SKOJIOTUYECKON
0€30MacCHOCTH U OXPaHbI 3JOPOBBSI.

B cooTBeTcTBHM ¢ 0OLIIMMHU LIEISIMU U IPUHLMIIAMU CpeiHero odiiero oobpa3oBanus cojepxanue npeamera «Xumus» (10—11 kiacesl, 6a30BbIi
YPOBEHb M3YYEHHUs) OPHUEHTUPOBAHO IPEUMYIECTBEHHO Ha OOIIEKYJIbTYpPHYIO IOATOTOBKY OOYYalOLIMXCS, HEOOXOAUMYIO MM JUIsl BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B )KM3Hb COIIMYMA, MPOJOJDKEHHUS] 00pa30BaHUS B PA3IMYHBIX OOJACTSAX, HE CBSI3aHHBIX
HENOCPEACTBEHHO C XUMUEN.

CocrapisromiuMu npeamera « XUMHUsSD» ABISIOTCS 6a30Bble Kypehl — «Opranndeckas XuMus» U «OO011as 1 HeOpraHuveckass XUuMHs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTeMa 3HAHUW MO HEOPraHM4eCKOW XMMHUU (C BKIIOYEHHEM 3HAHUU U3
obmeit XMMHUU) U OpraHudeckol xumuu. DopMHUpOBaHHME TaHHON CHCTEMbl 3HAHUH MNpPU M3YYEHUM NpeaMeTa oO0ecreyMBaeT BO3MOXKHOCTb
paccMOTpeHHs BCero MHOT000pa3usi BEIIECTB Ha OCHOBE OOUINX MOHSTHI, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa coaepkaHusi KypcoB — «Opranudeckas XxuMus» U «O011as 1 HeopraHudeckas XuMus» chOpMHUpPOBaHA B MPOTpaMMe 10 XMMHUHU Ha
OCHOBE CHCTEMHOTO TMOJIX0/Ia K U3YYCHHIO Y4eOHOro MaTepraia U 00yCIOBIeHa HCTOPUUECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN HA ONMpEAeNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMueCcKOl XUMHH BEIIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KJIIACCHUECKOW TEOPUHU CTPOCHUSI OPTraHU YeCKHIX
COCIMHEHHH, a TaKkKe Ha YPOBHE CTEPEOXMMHYECKHX W SJICKTPOHHBIX MPEACTaBICHHH O CTpoeHHUU BemlecTB. CBeleHUsi 00 M3y4yaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTUHU — OT YIJIEBOAOPOJOB JI0 CIOXKHBIX OMOJIOTMYECKU aKTHUBHBIX COEAMHEHUN. B Kypce opraHudeckoi XUMUU MOTy4YaroT



pazBuTHe CQOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs TIEPBOHAYAIBHBIC MPEJICTABICHUS O XHUMHUYECKOW CBS3H,
KJIacCU(UKALMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEaKIIHH.

[Ton HOBBIM YIJIOM 3peHus B mpeamere «XuMush» 0a30BOr0 YPOBHS pacCMaTpPUBAECTCS M3YYEHHBI Ha yPOBHE OCHOBHOT'O 00IIETO 00pa3oBaHUs
TEOPETUYECKHI Marepuan u (AKTOJIOTHMUECKHE CBEICHUS O BENIECTBAX M XHMHYECKOW peakiuu. Tak, B 4YacCTHOCTH, B Kypce «OOmas u
HEOpraHU4YecKas XMMHs» OOYy4arolIMMCs MPEIOCTaBIIAETCS BO3MOXKHOCTh OCO3HATHh 3HAYCHHE MEPUOJAMYECKOTO 3aKOHAa C OOIIETEOPEeTHYECKHX U
METOAOJIOTUYECKUX MO3UIMK, TIy0Ke MOHATH HCTOPHYECKOE H3MEHEHHE (YHKIUI 3TOro 3akoHa — OT o0oOImaromei 10 OOBACHSIONEH Hu
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaXKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOEHUHU, CBOMCTBAX M MPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLHUIX, HX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs JomoJHsAeTca B Kypcax 10 u 11 kiiaccoB aneMeHTaMu COAEPKaHMs, UMEIOIIMMH KYJIbTYPOJIOTUYECKUN U
MPUKJIAIHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMHHU C JPYTUMU HayKaMU, PacKpbIBAIOT €€ posib B IO3HABATENbHOW U
MPAKTUYECKOU JCSATEIHHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHS K IMPOIIECCY TBOPUYECTBA B OOJACTH TEOPHUU M IMPAKTUUECKHUX
MPUIOKEHUH XUMHH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSA3aHHBIX C XHUMHUEH,
KPUTUYECKH OCMBICIIMBaTh MH(GOPMAIMI0 U NPUMEHITh €€ I TOIMOJHEHUS 3HAHWW, PEIICHUS HWHTEJUICKTYaJbHBIX M SKCIIEPUMEHTAIBHBIX
UCCIIeIOBATENbCKUX 3a/1ad. B 1menoM coaepkanue ydeOHOro mpeamera «XHUMHUS» JaHHOTO YPOBHS M3YYEHUS OPUEHTHPOBAHO HA (OPMUPOBAHUE Y
00yJaronuxcsi MHUPOBO33PEHUYECKON OCHOBBI [IJIi TOHUMaHUA (PMIOCOPCKUX HJIeH, TaKMX KaK: MaTepuajbHOE EJIMHCTBO HEOPraHUYECKOTO U
OpPraHMYECKOT0 MUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh MPUPOTHBIX SBICHUHN MYyTEM DKCIIEPUMEHTA U
pelieHus MPOTUBOPEUNH MEXIYy HOBBIMH (DaKTaMU M TEOPETUYECKUMH TMPEINOCHUIKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHHH IKOJIOTHYECKUX
mpo0iieM, a TaKkke MpodsieM cOepeKeHHs SIHEPTeTUIECKIX PECYPCOB, ChIPhs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nuane pemienus 3agay BOCIMTAHUS, Pa3BUTHA M COLUAIN3ALMN 00YYaIONUXCS IPUHSTHIE TPOrPaMMOM IO XUMHUH MOJXO/AbI K ONPEEIEeHUI0
COZIepKaHUsl M TOCTPOEHUS IMpenMeTa MpelycMaTpuBaloT (OPMHUPOBAHUE YHHBEPCAJIBHBIX YUY€OHBIX NEHCTBHHM, MMEIOIMMX 0a30BO€ 3HAUEHUE IS
Pa3IMYHbIX BHJIOB JAESTEIBHOCTU: pEIIeHHs MpoOieM, MOHMCKa, aHaiu3a U oO0padoTku MH(pOpMaluu, HEOOXOAMMBIX ISl MPUOOPETEHUS OIbITa
IIPAKTUYECKON U MCCIIEN0BATENBCKON JEATENBHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B IIO3HAHUM XUMUHU.

B mpakTuke mpemnogaBaHusSt XUMUHU KaK Ha YPOBHE OCHOBHOTO 0O0IIero obpa3oBaHUs, TaK M Ha YPOBHE CpPEIHEro oOIiero oOpa3oBaHUs, MPU
OTIpeJIeTICHUH COJEPKAaTEeILHON XapaKTePUCTUKH TeJIeH U3YUCHHS MpeMeTa HAMpaBIeHUEM NIEPBOCTETICHHOW 3HAYMMOCTH TPAIUITMOHHO TIPU3HAETCS
(dhopMUpOBaHHE OCHOB XUMHUYECKOW HAYKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKON JEATEIHHOCTH YelOBeKa M KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KyJbTypbl. C METOAUYECKON TOUKH 3pPEHHUSI TaKOM MOJXOJ K ONPEACIICHHIO IeIe M3y4eHUs MpeaMeTa SIBISIETCS BIOJHE
OTIpaBJIaHHBIM.

CornacHo JaHHOM TOUYKE 3peHHUs TTIaBHBIMU LIESIMU U3YyUEHHs ITpeameTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIOTCA:



e (opMupoBaHHE CUCTEMbl XMMMUYECKMX 3HAHUM KaK Ba)KHEHMIIEH cOCTaBIAIOIIENH €CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa, B OCHOBE KOTOPOH
JeKaT KIIOUYEBble IOHATHSA, (pyHIaMEHTalbHbIE 3aKOHbl M TEOPUM XHMHUH, OCBOEHHUE sI3bIKa HAyKH, YCBOCHHE M IOHMMAaHHUE CYIIHOCTH
JIOCTYIHBIX 00001IIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

e (opMupoBaHue U pa3BUTHE MNPEACTABICHUI O HAy4YHBIX METOJAaX I[IO3HAHUS BELIECTB M XUMMUYECKHX peakUuil, HEOOXOIUMBIX MJIs
npuOOpEeTeHUs] YMEHHI OpPUEHTHPOBATHCS B MHPE BEIIECTB M XMMHYECKHX SBICHHHA, MMEIOIIUX MECTO B NPUPOAE, B MPAKTUYECKOH U
IIOBCEIHEBHOM JKH3HY;

e pa3BUTHE YMEHHHA M CHOCOOOB AEATENBHOCTH, CBA3AHHBIX C HaONIOJEHHMEM M OOBSICHEHHWEM XMMHUYECKOTO SKCIIEPUMEHTa, COOJIOACHUEM
npaBui 6€30MacHOro oOpalleHus C BELECTBAMHU.

Hapsiny ¢ aTuMm, comepxaTelibHas XapakTepUCTUKa LIelel U 3a7au U3ydeHHs IpeaMeTa B porpaMMe Mo XMMHH YTOYHEHa U CKOPPEKTUPOBaHA B
COOTBETCTBUH C HOBBIMH ITPUOPUTETAMHU B CUCTEME CPEAHEro 001ero oopasopanusi. CeroaHs B MpenojgaBaHUU XUMHUH B OOJIBIICH CTENEHU OTIaETCs
MpEeINoYTeHne MPAKTUYECKOW KOMIIOHEHTE cojepaHus oOydeHHus, OpPUEHTHPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OO0IIe00pa3oBaTeIbHON
OpraHM3aIlVH, BIIAJCIONICT0 HE HA0OPOM 3HAHUH, a PYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHUSIMH aKTHBHOTO TTOTYYCHHS 3HaHUN
Y IPUMEHEHUS UX B PEalIbHOM JKU3HHU VISl pEIICHUS TPAKTUYECKHX 3a]1au.

B cBs3u ¢ aTuM IIpU U3YUCHUU IIPECIMETA «XUMU» JAOMUHHPYIOIICC 3HAUCHUC HpI/IO6peTaIOT TaKuC OCJIM U 3aJa4u, KaK:

ajarnTanus 06yqa}oumxc;1 K YCJIOBUAM JUHAMHWYHO Pa3BHUBAOLICTOCA MHpPaA, (1)OpMI/Ip0BaHI/Ie HHTCIUICKTYAJIbHO pa3BI/ITOﬁ JIMYHOCTH, TOTOBOM K
caM006pa30BaHmo, COTPYAHUYCCTBY, CaMOCTOATCIbHOMY IHNPUHATUIO I'PAMOTHBIX peIJ_IeHI/Iﬁ B KOHKPCTHBIX JKM3HCHHBIX CHTYyalHAX, CBA3AHHLIX C
BCIICCTBAMH U UX ITPUMCHCHHUECM;

dhopMupoBaHKE Y O0YUAIOIINXCS KITFOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIETEHIINMN), UMEIONIUX YHUBEPCATHHOE 3HAYCHHE ISl PA3IMYHBIX BHUJIOB
JesITeNIbHOCTH: PelIeHHs MpobiieM, ToUCKa, aHaiau3a U 00paboTku MHPOpPMAIK, HEOOXOIUMBIX ISl TPUOOPETEHHS OMbITa NEATEIbHOCTH, KOTOpas
3aHMMAaEeT Ba)KHOE MECTO B MO3HAHWUU XHMHH, a TaKXKe I OIEHKHU C TO3WIMNA IKOJOTHYECKON O€30MacHOCTH XapaKTepa BIIHMSHUS BEUIECTB U
XMMHUYECKHUX ITPOLECCOB HA OPraHM3M YEJIOBEKA U IIPUPOJIHYIO CPENY;

Pa3BUTHUC IMO3HABATCIIbHBIX HWHTCPECOB, HHTCIICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH 06yqafomnxc51: CIIOCOOHOCTH CaMOCTOSITEIHHO
ano6peTaTL HOBBIC 3HAHHUA ITO XMMHUHU B COOTBETCTBHUU C ) KU3HCHHBIMH HOTpe6HOCT$[MI/I, HCII0JIB30BaTh COBPEMCHHBIC I/IH(l)OpMaHI/IOHHI)IC TCXHOJIOTHH
JJIs1 ITIOMCKa U aHaJIn3a yqe6H0171 )51 HaquO-HOHYHHpHOﬁ I/IH(I)OpMaI_II/II/I XUMHYCCKOTO COACPIKaHUA;

(bOpMI/IpOBaHI/Ie N pa3BUTUC Y 06yqaronmxcsi aCCOIIMAaTUBHOI'O M JIOTHYCCKOI'O MBIIIJICHUA, HaGJIIO)IaTCJIBHOCTI/I, CO6paHHOCTI/I, AKKYPAaTHOCTH,
KOTOPELIC 0COOEHHO HeO6XOIII/IMLI, B YaCTHOCTH, IpH TNIAHUPOBAHHUHU U MMPOBCACHNUUN XUMHUYCCKOI'O SKCIICPUMCHTA,



BOCIHUTAHHUE Y 00yYaromuxcs YOSKIEHHOCTH B TYMaHUCTHUYECKOM HAIIPAaBIEHHOCTH XUMUH, €€ BaKHOM POJIM B PEIICHUU INI0OATBHBIX MpoOiIeM
paIOHAIBLHOTO IPUPOIOTIOIB30BAHMS, OTIOIHEHHS YHEPIeTUUECKUX PECYPCOB M COXPAHEHUS PUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OEepeXHOT0 OTHOIICHHSI K TPUPOJIE M CBOEMY 3[0POBBIO, a TAaKKe MPUOOPETCHUS ONbITA WCIOIB30BAaHUS TMOJNYYECHHBIX 3HAHWUU IS TPUHITHS
IPAMOTHBIX PEUICHUI B CUTYyalUsX, CBI3AHHBIX C XUMUYECKUMHU SIBJICHUSMH.

B yuebHoM maHe cpemHero ooiero oopazoBaHus npeaMeT «XuMus» 6a30BOro YpoBHs BXOJUT B COCTaB MpeaMeTHOM obnactu «EctecTBeHHO-
Hay4HbIC TTPEIAMETHI».

OO1ee 9nciIo 9acoB, OTBENEHHBIX I U3YYCHUS XUMUH, Ha 0a30BOM ypOBHE CpeHEro o01ero oopa3oBanus, coctarisier 68 gacos: B 10 kiacce
— 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezelnto).

B yuebHOM m1aHe cpemHero oOmiero oOpa3oBaHUS MpeAMeT «XUMHs» 0a30BOT0 ypOBHS BXOJUT B COCTaB IpeAMETHOW o0macTé «EcTecTBEeHHO-HAyUHBIE
npeaMeThi». Yucmo 4acos, OTBEAEHHBIX IJIs1 M3YUeHU XMMUW Ha 6a30BoM ypoBHe 11 kiacca cpegHero obiero oopasoBanus, coctaBiser 34 yaca (1 gac B Hezento).

I_IeﬂTeJ'[bHOCTI) YUuTETA € YYETOM NIpOorpaMmMbl BOCIIMTAHUSA

I'paxxnanckoe BocuTaHue (bopMHpOBAaTh POCCHICKYIO TPaXJAHCKYI0 HMIECHTHUYHOCTb, MPHHAJICKHOCTh K OOIIHOCTH TpakKAaH
Poccniickoit @enepannn, k Hapony Poccum kak MCTOYHMKY Biacth B Poccuiickom rocynapcTBe U
CyOBEKTy ThICSYENEeTHEH POCCUIICKONW TrocylapCTBEHHOCTH, M3y4eHHE M YBaXK€HHE IpaB, CBOOOJ MU
o0si3aHHOCTEH rpaxanuHa Pocenn;

MaTPUOTUYECKOE BOCIIUTAHUE BOCIIUTBIBATH JIIOOOBb K POJTHOMY Kpato, PouHe, cBoeMy HapoJy, yBaXKeHHe K JpyruM Hapojam Poccuu;
UCTOPUYECKOE MPOCBelieHue, GOpMUPOBAHUE POCCUICKOTO HAIIMOHAIBHOIO HCTOPHUUYECKOTO CO3HAHUS,
POCCHUICKON KYJIbTYPHOU UIEHTUYHOCTH;

JlyXOBHO-HPABCTBEHHOE BOCIIUTBHIBATh HA OCHOBE JAYXOBHO-HPAaBCTBEHHOM KYJbTYpbl HapoAoB Poccuu, TpaauLMOHHBIX PEIUTUNA
BOCIIUTaHUE HaponoB Poccum, dopMmupoBaHHE TPATUIIMOHHBIX POCCHHCKUX CEMEWHBIX IIEHHOCTEH; BOCIHTAHHUE
YECTHOCTH, JOOPOTHI, MIJIOCEPIUs, CONIEPEIKUBAHUS, CIPABEIMBOCTH, KOJUICKTUBU3MA, JPYKETIOOUS U
B3aMMOIIOMOILIH, YBAKECHUS K CTAPIIUM, K IaMSATH IPEIKOB, UX BEPE U KYJIbTYPHBIM TPaAULIUSIM;

3CTETUYECKOE BOCIIUTAHUE (bopMHUPOBATh 3CTETUYECKYIO KYJIbTYPY Ha OCHOBE POCCUMCKHMX TPAJAMIMOHHBIX JYyXOBHBIX HEHHOCTEH,
IpHOOIIATh K JIy4IIMM o0pa3liaM 0T€4eCTBEHHOI'O U MUPOBOT'O UCKYCCTBA;

(bu3nuecKoe BOCIIUTAaHUE dbopMupOBaTh KYJIbTYpY 340POBOr0 oOpa3a >KM3HU U 3MOIIMOHAIBHOIO OJAaromojyuyuss — pa3BUBATh
dbusznyeckue CnocoOHOCTH C YYETOM BO3MOXKHOCTEM M COCTOSIHUS 3/I0pPOBbsI, HABBIKOB 0O€30MaCHOTO




IIOBEJICHUS B IPUPOJIHON U COLMAIIBHOM CPENlE, YPE3BBIYANHBIX CUTYALIHSIX;

TPYyZIOBOE BOCITUTAHUE BOCIHUTHIBATh YBaXEHHE K TPYAY, TPYIALIUMCS, pe3yiapTaTam TpyAa (CBOEr0 W JAPYrux Jrojei),
OpUEHTAIMS Ha TPYJIOBYIO [EATEIBHOCTh, MOJYYCHHE NPO(eccHu, JTHYHOCTHOE CAMOBBIPAKEHUE B
MPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TPY/E B POCCUIHCKOM OOIIECTBE, HA JOCTUKEHHUE BHIIAIOIINXCS
pe3yJbTaTOB B MPOPECCUOHATBHON A TETbHOCTH;

9KOJIOTMYECKOE BOCIIUTAHUE dbopMUPOBATh HKOJIOTMYECKYIO KYJIbTYpY, OTBETCTBEHHOE, OEpeKHOE OTHOIIEHHWE K MPUpPOJIE,
OKpYXKaloIlllel CpeZie Ha OCHOBE POCCUNCKMUX TPAJAMLMOHHBIX TYyXOBHBIX LIEHHOCTEH, HAaBBIKOB OXpaHbI,
3alllUThl, BOCCTAHOBJIEHUS IPUPOAbI, OKPYKAIOLIEH Cpebl;

BOCITUTAHUE LEHHOCTEH HAYYHOTO | BOCHUTHIBATH CTPEMJICHHE K TO3HAHUIO ce0sl U JIPYTuX JIIOAEH, MPUPOABI U OOLIECTBA, K IOJIyYCHUIO
TIO3HAHUS 3HaHUH, KAueCTBEHHOTO0 00pa3oBaHMs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M OOIIECTBEHHBIX
noTpedHOCTEH.

COJAEP)KAHUE OBYYEHMUSA
OBLIASA U HEOPTAHUYECKAS XUMUSA
Teoperuyeckne 0OCHOBbI XMMHH

XUMHUECKUH 351eMeHT. ATOM. SIipo aroMa, 30TONBL. DIEKTPOHHAsE 000JI04Ka. DHEPreTHUeCKUe YPOBHHU, OyPOBHU. ATOMHBIE OpOUTAIH, S-, P-,
d- smemeHThl. OCOOCHHOCTH pacIpe/eiiCHUs] JJICKTPOHOB MO OpOHMTANsIM B aroMaxX 3JEMEHTOB MEPBBIX YETHIPEX TMEPHOMOB. DIIEKTPOHHAs
KOH(UTrypanus aTOMOB.

[Iepuoanueckuii 3axkoH u [lepuonnueckas cucrtema xumudeckux snemeHToB Jl. 1. MenaeneeBa. CBs3b nepuoanyueckoro 3akona u llepuoanueckoit
CUCTEMBI XUMUYeCKUX d1emMeHToB JI. M. MenneneeBa ¢ COBpeMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYMIIaM U NeproaM. 3HaueHHe MepUOIUYECKOr0 3aKOHa B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBs3b. Buabl XUMUYecKOl CBsi3u (KOBaJE€HTHAs HEMOJIApHAs W MOJsIpHAs, HOHHAs, MeTaJJIM4yecKas).
Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOW XHUMHUYECKOW CBs3u (OOMEHHBIM W JOHOPHO-AKIENTOPHBIN). BomopomHas cBs3b. BaneHTHOCTS.
DneKTpooTpulaTeabHOCTh. CTeneHb OKUcaeHus. OHbI: KAaTHOHBI U AHUOHBI.



BemecrBa MOJICKYJIIPDHOI'O WM HEMOJICKYJIAPHOI'O CTPOCHMU. 3aKOH IIOCTOSHCTBA COCTaBa BemlecTBa. [HIIBI KpUCTAIIIMYECKUX peH_IéTOK.
3aBHCHUMOCTh CBOMCTBA BCIICCTB OT TUIIA KpHCT&J'IJ'IH‘IGCKOfI peIHéTKI/I.

Ilousrue o JUCIICPCHBIX CUCTEMAX. HUctunHBIC N KOJIJIOMJHBIC PACTBOPHLI. MaccoBas A0JI1 BENIECTBA B paCTBOPEC.

KJ'IaCCI/I(l)I/IKaLII/Iﬂ HCOPTaHNYCCKUX COCﬂHHeHHﬁ. HOMCHKJ'IaTypa HEOpraHN4YCCKUX BCHICCTB. I'eHeTnyeckas CBs3b HCOpPraHNM4eCKUX BCIICCTB,
IMpUHAJIC)KAIIUX K PA3JIMIHBIM KJIaCCaM.

Xumudeckas peakuusi. Kiiaccuuranus XuMAYECKUX peakiuii B HEOPraHUIEeCKON W OPraHnYecKOi XUMHH. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPaHEHUs U IPEBPALLECHUS SJHEPTUH [IPU XUMUYECKHUX PEaKLUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT PasiudHbIX (akTopoB. OOpaTuMble peakinuu. XUMUYECKoe paBHOBecHwe. PaKTOpPHI, BIHSIONIME Ha
cocTtossHue xumuueckoro pasHoBecus. [Ipunnun Jle [llarense.

BHCKTpOHI/ITI/I‘ICCKaH Jucconuanms. CuibHbBIE U CIa0bIe QJICKTPOJIUTLI. Cpeﬂa BOJIHBIX PAaCTBOPOB BCIICCTB: KUCJIasd, HeﬁTpaJ’ILHaH, mIcjio4Hasd.
OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pCaKknunu.

OKClepUMEHTAIbHBIE METO/Ibl M3YUEHUS BENIECTB U UX NPEBpAIIeHUi: JeMoHcTpanus Tadnul «llepuonnyeckas cucreMa XUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBay, U3Yy4EHUE Mozenein KPUCTAJIIMYECKUX PELIETOK, HaOJro/1eHue
U ONHMCAHME JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHIAa BOJAOPOJA B MPUCYTCTBUU KaTallM3aTopa, ONpeAesieHue CpeJibl
pPacTBOPOB BEIECTB C IOMOUIbIO YHUBEPCAIBHOTO HMHIMKATOPa, PEAaKLUUU HOHHOIO OOMeHa), MpOBEJIeHHE IpaKTHUYeckol paboTel «BrnusHue
pa3aMyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINM.

PacuérHble 3a/1a4u.

Pacuérer mmo YpaBHCHUAM XUMHNYCCKUX peaKuHﬁ, B TOM YHUCJIE TCPMOXUMHUYCCKUC paC'-IéTI)I, pvaéTI)I C HUCIIOJIb30BAHHUEM IIOHATHA «MacCOBast
J0JIs1 BEMIECTBA».

Heopranuueckasi xumus

Hemeramnsl. [lonoxenune HemeramioB B [lepmommueckoii cucreme xummueckux snaemeHToB JI. VM. MenzaeneeBa m 0COOEHHOCTH CTpPOEHUS
aToMoB. Du3nYeckre CBONCTBA HEMETANIOB. AJIOTPOIKS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriepona).



XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETaUIOB (TaJIOr€HOB, cephl, a3oTa, ¢ocdopa, yriepona U KpeMHHUS) U UX COCAUMHEHHH (OKCHIIOB,
KHCIIOPOJICOICPKAIUX KUCIIOT, BOAOPOIHBIX COSIMHEHHUIA).

[IpumeHeHne BaKHEUIINX HEMETAIVIOB U UX COCIMHEHUH.

Merambl. [lonoxxenne MeramwioB B Ilepumomnmueckoir cucteme xumuueckux odnemeHToB JI. WM. MenmeneeBa. OCOOCHHOCTH CTpOCHUS
ANEKTPOHHBIX 000J0UYeK aToMoB MeTaiioB. OOmme Qusudeckue cBoiicTBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKUN PsIi HANPSDKEHUN
METaJUJIOB.

XHUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAILIOB (HATPHM, KUK, KAJIbIIMA, MarHui, aTFOMAHAN, IIUHK, XPOM, XKEJIe30, MEJIb) U UX COCTUHEHUM.

OO6mre ciocoObl oy4eHns MeTayuioB. [IprMeHeHe MeTayuioB B ObITY U TEXHUKE.

3KCH€DI/IMCHTELHI)HI)IG METOJAbI M3YUYCHHA BCIICCTB M HX HDGBD&HICHI/II;'I: HN3YUCHHUC KOJUICKIUH «MeTael u CILIJIaBbI», o6pa3u03 HEMCTAJIIIOB,
PCHICHUC OJOKCIICPUMCHTAJIBHBLIX 3aJ1a4, Ha6.]'IIOI[eHI/Ie U OIIMCAHHC ACMOHCTPAIMOHHBLIX H J1a60paT0prlx OIIBITOB (BSaHMOﬂCﬁCTBHe TUAPOKCHU A
AJIIOMHHUA C paCTBOpaMU KUCIIOT U menorleﬁ, KauCCTBCHHBIC PCAKIIMN HA KaTUOHBI MeTaJIJIOB).

PacuérHble 3a/1a4n.

Pacuérer macchl BemiecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEUIECTBA, MAacCe MM 00BEMY OJHOTO U3 YYACTBYIOUIMX B PEAKIIHH
BEIIECTB, pacUYEThl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB PEAKIINH, €CJIA OJHO U3 BEIIECTB HMEET MPUMECH.

XuMud ¥ ;KU3Hb

Ponps xuMuu B oOecrieueHUN 2KOJIOTHUECKOM, YHEPTeTUIECKON U MUIIEBON 0€30MMacHOCTH, Pa3BUTUU MEIUIMHBL. [[oHITHE 0 HAYyYHBIX METOJaX
MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUMN.

HpeHCTaBHeHI/Iﬂ 00 O6HH/IX HAaYYHBIX IIPUHOUIIAX IMIPOMBINIIICHHOI'O ITOJTYUCHUA BaXHEHUIITHX BCUICCTB.

YenmoBek B MHPE BCIICCTB U MAaTCpHAIOB: BaKHEHIIIIE CTPOUTCIIBHBIC MAaTEPHAJIbl, KOHCTPYKIIMOHHBIC MaTCpHaJIbl, KpaCKH, CTCKJIO, KEpaMHKa,
MaTCpHraJIbl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbl, OPraHUYICCKHUEC U MUHCPAJIbHBIC y,[[O6pCHI/I$L



XUMHS ¥ 3JI0pOBbE YEJIOBEKa: IpaBUjIa HCIIOJIB30BAaHUS JICKAPCTBEHHBIX MPEMapaToB, IMpaBuiaa OE30IacHOTO HCIIONIb30BAaHUS IPErNapaToB
OBITOBOM XUMHU
B ITIOBCEIHEBHOW KU3HHU.

MeknpeaMeTHbIE CBS3H.

Peanuzanust MEXIIpeIMETHBIX CBSA3EH MPHU U3Y4YEHUH OOIIEH U HeOpraHMUecKoi XuMuM B 11 Kitacce oCymiecTBIseTcs yepe3 UCIOIb30BaHNE KaK
OOIIMX €CTECTBEHHO-HAYYHbIX NOHATHH, TaK U MOHATUH, SABISIOIIUXCS CUCTEMHBIMU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATUA: Hay‘IHLIfI (baKT, IAIoTe3a, 3aKOH, TCOpHUs, aHAJIN3, CHUHTC3, KHaCCI/I(i)I/IKaLII/IH, INECPUOAUIHOCTD,
Ha6J'IIOI[eHI/I€, OKCIICPUMCHT, MOJACIUPOBAHUC, HBMCPCHUC, ABJICHUC.

®dwuszuka: MaTepus, YHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl, PATUOAKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHbD,
BEIIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUSCKUE BETMYMHBI U SAMHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: xierka, opranusm, SKocucTemMa, bnocdepa, MaKpo- © MUKPOIIIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPraHU3ME.
I'eorpadusi: MuHepasbl, FTOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTINBO, PECYPCHI.

TexHomorus: XuMH4yecKas MPOMBINIJICHHOCTH, MCTAJLUTYPIrust, IPOU3BOACTBO CTPOUTCIIBHBIX MATCPUAJIOB, CEIbCKOXO03S1ICTBEHHOE IMpOnU3BOACTBO,
MUIICBass NPOMBIIIIIICHHOCTD, (’papMaueBTquCKaﬂ IPOMBINIICHHOCTh, IMPOU3BOJACTBO KOCMETUUYCCKUX IIPEIIapaToB, MPOU3BOJACTBO KOHCTPYKIIHMOHHBIX
MaTCepHraJIOB, DJICKTPOHHAA MMPOMBINIJICHHOCTD, HAHOTECXHOJIOTUH.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI
®I'OC COO ycranaBnuBaeT TpebOBaHUs K pe3yJabTaTaM OCBOSHHUS O0yUYaIOUUMUCS MPOTPaMM CpeIHEero odmero oopa3oBaHus (JMUHOCTHBIM,
MeTaIrpeAMETHBIM M TIPeIMETHBIM). HaydHo-MeToan4eckoil OCHOBOW JIsi pa3pabOTKH TUIAHUPYEMBIX PE3YJIHTAaTOB OCBOCHHS MPOTPAMM CPEIHETO
o01rero 00pa3oBaHus SBISAECTCS CUCTEMHO-IEATETFHOCTHBINA MOAXO.
B COOTBETCTBUM ¢ CHCTEMHO-/IEATEIHHOCTHBIM TOIXOJAOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS IMpeaAMeTa «XHUMHs» Ha YPOBHE
cpenHero o01mero 00pa3oBaHus BbIICICHBI CICIYIOIINE COCTABISIOIUE:



OCO3HaHHE OOYYaIOIIMMUCA POCCUUCKOM Tpa)¥JTaHCKOW HIECHTUYHOCTHU — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOATEIbLHOCTH U
CaMOOIIPEIEIICHUIO;

HaJU4Yre MOTUBAIIUU K O0YUEHUIO;

[eJICHAINIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEW M UCTOPHUUECKHUX TpaauLuii 0a30BOIl HAyKH
XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCs PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, MPHUCYIIHMH
[[EJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHUs;

HaJIM4YUe TMPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhI H CIIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH )KU3HEHHbIE TIIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE Y4EOHON M BOCIIUTATEIBHON JAESITENIHOCTH B COOTBETCTBHUH C
T'YMaHUCTHYCCKHUMH, COITUOKYIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH U UCalIlaMU POCCUICKOTO TPaXJTaHCKOTO OOIECTBa, MPHHSITHIMU B
o0miecTBe HOpPMAaMU M TPAaBHJIAMHU ITOBEACHHS, CIIOCOOCTBYIOIIMMHE IIPOIIECCAaM CaMOTIO3HAHWS, CAMOPAa3BUTHS W HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH O00YYarOIIUXCSI.

JlnuHOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpaxaroT CHOPMHUPOBAHHOCTh ONBITA IIO3HABATEIBHOW U MPaKTUYECKON
JESTEILHOCTH 00YJAIOIINXCS 110 PeaTn3alli MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaknaHCcKOro BOCIIUTAHUS:

0CO3HaHUs 00YUYaAIOIUMUCS CBOMX KOHCTUTYIIMHOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U MPaBOMOPSIKY;

MPEACTABJICHUS O COLMATIbHBIX HOPMax U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTU TPHU CO3JaHUU Y4YEOHBIX MPOEKTOB, PEUICHWU YUeOHBIX U TO3HABATENIbHBIX 3aja4,
BBITIOJIHCHUH XUMHUUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTh M TNPUHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY M apryMEHThl JPYIHX MpH aHadu3e pPa3IMYHBIX BUIOB Y4eOHOI
NEeSATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€UYECTBEHHOU XUMUMU;

YB)KEHHUS K IMPOLIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS XMUMHH, OCO3HAHHs TOTO, YTO JOCTHIKEHUS HAYKH €CTh
pE3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIUBBIX IKCIIEPUMEHTATBHBIX IOMCKOB, IIOCTOSTHHOTO TPYy/1a YUEHBIX U MPAKTUKOB;

WHTEpEeca W TO03HABATEIbHBIX MOTHBOB B TIOJYYCHHH W TOCIEAYIOIMIEM aHaim3e WHGOpPMAIMU O TMEePeIOBBIX TOCTIKCHHSIX COBPEMEHHOMN
OTCUYECTBEHHOM XNMHU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEACHMUS;

CIIOCOOHOCTH OIICHWBAThH CUTYAIINH, CBI3aHHBIC C XUMUYECKUMH SIBJICHUSIMU, U TPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUCHTHPYSICh Ha MOPAIILHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OIICHUBATh CBOE NMOBEAEHUE U TIOCTYIIKM CBOMX TOBAPUIIEH C MO3ULMI HPAaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM
3TUX MIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMAaHHUS LICHHOCTEH 3/10pOBOT0 U 6€30MmacHoro o0pasa )XKU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY
U NICUXUYECKOMY 3/10POBBIO;

co0II0IeHHS TTPaBUII 0€301MacHOr0 OOPAIIEHHUS C BEIIECTBAMU B OBITY, TOBCEHEBHOM KU3HU U B TPYIOBOH JEATEILHOCTH;

[IOHMMAaHUs LIEHHOCTH IIPABWJI MHAUBUAYAIBHOIO M KOJUIEKTUBHOIO 0€30IIaCHOIO MOBEIEHHUS B CUTYalLUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU
JIIOJICH;

OCO3HAaHUS MOCIEACTBUIA U HENMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHHS);

5) TpyaA0BOro BOCIMTAHMSA:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON NEATEIHOCTH, OOMIECTBEHHO ITOJIE3HOM, TBOPUECKOW WM APYIHX BHIAX
NEeSATEIbHOCTH;

YCTaHOBKU Ha aKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 COI[MAIIbHOM HAMPaBICHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

HHTEpEeca K MPAKTUUECKOMY U3YUEHHIO MPOPECCH pa3IuvyHOIO poja, B TOM YHCII€ HA OCHOBE IPUMEHEHUS PEAMETHBIX 3HAHUN 110 XUMUH;

YBa)XXEHUsI K TPYLY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHIyalbHOH TpaeKTOpuu oOpa3oBaHus, Oyaymiedl mnpodeccun M peanu3aluud CcOOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3x0/10rMUecKOro BOCIMTAHUA:

AKOJIOTMUYECKHU 11€1€CO00Pa3HOro OTHOLIEHHS K MPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHUMAaHHMs TJI00ANBHOTO XapakTepa SKOJIOTHYECKUX MPoOieM, BIMSHUS 3KOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE NMPHUPOTHON M COLIMATBbHON
Cpelibl;

OCO3HaHHUs HEOOXOJMMOCTH UCTIOIb30BAaHUS JOCTIKEHUI XUMUH I PEILIEHUS] BOIPOCOB PAllMOHAIBHOTIO TPUPOI0TIOIb30BaHUS;

AKTUBHOTO HENPUSATHS JIEHCTBUM, MNPUHOCALUIMX Bped OKpY)KaloIled NPUPOIHOM cpene, YMEHUs MPOTHO3UPOBATh HEOJAronpHUsITHBIE
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAIIATh HUX;

HaJIM4YUs Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYIbTYpBI, OMbITA ACSITEIbHOCTH KOJIOIMUECKON HalpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMH B IO3HABaTEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIBbHOM MpakTHUKE, CIHOCOOHOCTH M YMEHHUS aKTHUBHO IPOTHUBOCTOATH
UJ€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI0 MIO3HAHUSA:
c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOMN MPAKTUKH;



MOHUMAaHUS crielU()UKN XUMUU KaK HAyKH, OCO3HaHUs €€ poju B (GOPMUPOBAHUM PAITMOHATILHOTO HAYYHOT'O MBIIIJICHHSI, CO3JTaHUH LIEJIOCTHOTO
NpeACTaBIeHU 00 OKpYXKAloIIeM MHpE KaK O €IMHCTBE MPHUPOJbI M YeNOBEKa, B TMO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PeleHHH IpodieM
COXPAaHEHHUs IPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO00M 3HAYUMOCTH XMMHUU JJISi COBPEMEHHOW IHMBWIM3ALMU: B €€ T'YMaHUCTHYECKON HAMpaBICHHOCTH U BaXHOU poJU B
CO3/IaHMM HOBOM 0a3pl MaTepHalbHOM KYyJIbTYpbl, PpEUICHHH TJI00aldbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS 4YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM M SKOJIOTHYECKOH O€30MacHOCTH, B PAa3BUTHU MEIUIUHBI, 00ECIIEYEHUN YCIOBUH YCHEUIHOTO TPyAa M 3KOJOTHYECKH
KOM(OPTHOH KU3HU KAKIOT0 YeHa O0IIecTBa,

€CTECTBEHHO-HAYYHONH TpPaMOTHOCTU: MOHMMAHHUS CYLUTHOCTH METOIOB MO3HAHHS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIOJIb30BaTh MOMyYaeMble 3HAHUS Ul aHANIM3a U OOBACHEHUS SBJICHUM OKPYKAIOIIEr0 MUpa U MPOUCXOIIIMX B HEM M3MEHEHUN, YMEHUS JeNaTh
00OCHOBAHHBIC 3aKIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M IMEIOIIMXCSI JAHHBIX C LEJIBIO MOJIYYSHHsI JOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSATENBHO HCIIOB30BaTh XUMUYECKHE 3HAHUS TSI PEIICHHUS TPOOJIEM B PeaIbHBIX KU3HEHHBIX CHUTYalUsX;

MHTEpeca K MO3HAHUIO ¥ UCCIIeI0BATEIbCKON eI TENbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M caMO00pa30BaHHUIO, K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHWH 1O XUMHH B
COOTBETCTBHUH C )KM3HEHHBIMHU MOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPpyJa B Pa3InYHBIX cepax MpodhecCHOHATLHON e TeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yIbTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPEeIHEro o01ero oopa3oBaHus BKIIOYAIOT:

3HaUUMbIe JUIST  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAOMIMXCS MEKIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIE TOHATHS,
OTpa)Karollle LEeJOCTHOCTh HAYYHON KapTHUHBI MHUpa U crielU(UKY METOA0B MO3HAHMS, UCIIOJIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEprus, sBJICHHE, NPOIecC, CUCTEMA, HAay4HbIM (akT, NPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJ0BaHHE, HAOIIOJECHUE,
U3MepeHue, SKCIEPUMEHT U JIpyTue);

yHHUBEpcaJbHble y4yeOHble JIeHCTBUS  (TO3HABaTelbHbIE, KOMMYHUKATUBHbBIE, pEryJsATUBHbIE), oOecrneunBaomue ¢GOpMUPOBaHUE
(GyYHKIIMOHAJIBHOW IPaMOTHOCTH M COI[MAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;

CIOCOOHOCTh OOYYAIOLIMXCS HCIIOJIb30BaTh OCBOEHHBIE MEXIAUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS M YHHMBEpCaJbHbIE Y4yeOHBbIE
JEMCTBUS B IO3HABATEIBHON U COLIMAIbHON IIPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OTPaKalo0T OBJIAJIEHNE YHUBEPCAIIbHBIMU Y4EOHBIMH IMO3HABATEIbHBIMUA, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMU
JNENUCTBUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU NMO3HABATEJIbHBIMU 1eHCTBUAMM:
1) 6a3oBble JJOornYecKue AecTBUS:



CaMOCTOSITENIbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATh IIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIIpEAEIIATh LIENIN AEATEIbHOCTH, 3a/1aBasl IapaMeTPbl U KPUTEPUHU UX JTOCTUIKEHUS, COOTHOCUTH PE3YJIbTaThl ACSITEILHOCTU C ITOCTaBIEHHBIMU
LEJSIMU;

UCIOJb30BaTh NPU OCBOCHUM 3HAHUH MPUEMBI JJOTMUECKOTO MBIIIJICHUS — BBIIENATh XapaKTepHblE NPU3HAKU IOHATHH M yCTaHABIMBATH MX
B3aUMOCBSI3b, HCIIOJIb30BATH COOTBETCTBYIOLINE OHATHUS AJIs1 OOBACHEHUS OTIEIbHBIX (DAKTOB U SBICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KJIAaCCU(UKALIUHU BEIIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXIeHHsl (MHAYKTUBHBIC, [EAYKTUBHbIC, II0 AHAJOTUHU), BBIBJIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B
paccMaTpUBaeMbIX ABICHUSX, (OPMYIUPOBATH BHIBO/IbI U 3aKIIOUCHMUS;

MIPUMEHSTH B MPOIECCE TTO3HAHUS, HCIIOJIb3YEMbIe B XUMHH CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, MPE0OPa30BBIBATH MOICTIHHBIE PEICTABICHUS
— XUMHYECKUI 3HaK (CHMBOJI) 3JIEMEHTa, XUMUYecKas (opMysa, ypaBHECHHE XUMHUYECKOW PEaKIUW — MPHU PEUICHWH Y4eOHBIX MO3HABATEIBHBIX W
IPAKTUYECKUX 3ajlay, NPUMEHATh Ha3BaHHbIC MOJIEJbHbIE NPEACTABICHUS [UIl BbIBICHUS XapaKTEPHBIX NPU3HAKOB HM3y4aeMbIX BEIIECTB U
XUMHUYECKHX PEaKIuil.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

(dbopMynMpoBaTH LIEAM U 3aJlaud MCCIEIOBAaHUs, UCIOIb30BaTh MOCTABIEHHBIE U CAMOCTOSTEIBHO C(HOPMYIHPOBAHHBIE BOIPOCH B KayecTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI 11 ()OPMHUPOBAHHUS TUIIOTE3HI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IETh HaBBIKAMU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U MPOBEJICHUS YUEHUYECKUX 3KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOIIOAaTh 3a
XOJIOM THpOIECcCca, CaMOCTOSITEIbHO IPOTHO3MPOBATh €ro pe3ynbTar, (OopMyIHpoBaTh OOOOIIEHHS M BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEOBAHUS, COCTABIATh 00OCHOBaHHBIM OTUET O MPOJIeIaHHOM paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOH MCCIIEeOBATENbCKOM M MPOEKTHOW JIEATENIbHOCTH, TMPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIIEHMsI MPAKTUUECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B IMO3HAHUS.

3) padora ¢ nunpopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX HICTOUHUKAX WH(POPMALIUU (HayYHO-TIOMYJISIpHAS JIUTEpaTypa XUMHUUECKOTO COJIEpKaHUs, CIIPAaBOYHBIE TTOCOOMS,
pecypcel MIHTepHeTa), aHaMM3UpOBAaTh MHPOPMALMIO PA3TUYHBIX BUAOB M (HOpM NpEACTaBICHUS, KPUTHUYECKU OLIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTB;

(dbopMynpoBaTh 3alpoChl U MPUMEHATH Pa3IMUHbIE METOJbI MPU MOUCKE U O0TOOpe MHpOpMaluu, HEOOXOIUMOM AJis BBINOJIHEHUS Y4eOHBIX
3aJ1a4 ONPEEIEHHOTO THIIA;

NpUOOPETaTh OMBIT UCIIOIB30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAaJIbHYIO (pOopMy mpesicTaBieHust UHpopmanuu (cXembl, rpaQuKy, TarpaMMbl, TaOJUIbI, PUCYHKU U IPYTHUE);



UCIIOJIb30BATh HAYYHBIN S3bIK B Ka4eCTBE CPEJCTBA MPU pabOTe C XMMHUYECKOH MH(pOpMaLUel: MPUMEHITh MEKXIpPEAMETHbIE ((pU3NUECKHe U
MaTeMaTHYECKUe) 3HaKU U CUMBOJIBI, (hOpMYJIbI, a00peBUATYphl, HOMEHKIATYPY;

UCTIOJIB30BATh U IIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISATHOCTH.

OBJj1aieHHe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH JAeifiCTBHIME:

3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJ€ AHMAlIOora W/WIM AWCKYCCHM, BBICKa3bIBaTh WAEH, (hopMynupoBaTh CBOM
MPEUIOKEHUS] OTHOCUTEIHHO BBITOJHEHUS PEIJIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3EHTAIMEH Pe3yIbTaTOB M03HABATEIBHON JAEATEIbHOCTH, OTYYEHHBIX CAMOCTOSTEILHO WM COBMECTHO CO CBEPCTHUKAMU IPU
BBITTOJTHEHUH XMMHYECKOTO 3KCIIEPUMEHTA, TPAKTHYECKOH PadOoThI IO HCCIIEAOBAHUIO CBOMCTB U3y4aeMbIX BEIECTB, peaIn3aluyl yueOHOTO POeKTa U
(bOpMyIHpPOBATH BEIBOAKI 110 PE3YJIbTATAM MTPOBEIEHHBIX HCCIICTOBAHU ITyTEM COTJIACOBAHMS TIO3UIMI B X0JIe 0OCYKJCHUS 1 0OMEHA MHCHUSMH.

OgJaienne YHHUBEPCAIBHBIMH PeryJassTHBHBIMH J1eCTBUAMU:

CaMOCTOSTENIFHO IUIAHUPOBATh M OCYILECTBISTH CBOIO IO3HABATEJIBHYIO NESATEIBHOCTD, ONMpenelsis e€ Lelnu U 3aadd, KOHTPOJINPOBATh U IO
Mepe HeoOXOAMMOCTH KOPPEKTUPOBATh MpeAaraeMblii aJTOPUTM JEHCTBUH NPH BBHIMOJHEHUH YYEOHBIX M HMCCIIEAOBATENbCKUX 3a]ad, BHIOMpPAThH
HanOosnee S(PQEKTUBHBIA CHOCO0 MX pEImICHHS C YY4ETOM MOJYYECHHUS HOBBIX 3HAHMW O BEIIECTBAX M XMMHYECKHX PEaKUUSIX; OCYILECTBIATH
CaMOKOHTPOJIb CBOEH AESITEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «O011as 1 HeopraHMuecKasi XUMHs OTPaXaroT:

c(OPMHUPOBAHHOCTh MPECTABICHUI: 0 XMMUYECKON COCTaBIISIONIEH eCTECTBEHHO-HAyYHON KapTHHBI MUPA, POJIM XMMUHU B MTO3HAHUU SIBIICHUN
MPUPO/IBI, B POPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI JINYHOCTH, €€ (QYHKIIMOHAIbHON I'PaMOTHOCTH, HEOOXOIMMOH /7151 pelIeHHs MPAaKTUYECKUX 3a/1a4
1 DKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBbIO M PUPOAHOM CpPEE;

BJI/ICHHE CHCTEMOM XMMHYECKUX 3HAHUI, KOTOpasi BKIKOYAET: OCHOBOIOJIArAOIINE MOHITUS (XUMHYICCKHIA DIIEMEHT, aToM, H30To, s-, P-, d-
3JIEKTPOHHBIE OPOUTANIN aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00bEM, BaJIECHTHOCTb, 3JI€KTPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKast
CBS3b (KOBaJIEHTHAsl, MOHHAs, METAJJIMYecKasi, BOJOPOJIHAs), KPUCTAJUIMYECKas PEIIETKa, TUIbl XUMUYECKUX PpEeaklUd, pacTBOpP, SIEKTPOIUTHI,
HERJIEKTPOJIUTHI, BJEKTPOIUTUYECKAsE UCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XMMHUYECKOH peakIuu, XMMHUYECKOE DPaBHOBECHE);
TEOPUHU U 3aKOHBI (TEOPHS EKTPOIUTUUYECKON AUcconualuy, nepuoanueckuii 3akod 1. 1. Menzaeneesa, 3aKk0H COXpaHEHHsI MacChl BEIIECTB, 3aKOH
COXpaHEHMs M MPEBpAIleHHUs dHEPTUU MPU XUMHUECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXKale B OCHOBE MOHMMAHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBICHUH, (DaKTOJIOrMUeCKHe CBEIEHNS O CBOMCTBAX, COCTaBe, MOJy4EeHUH
1 6€30MaCHOM HCTIOJIb30BAHUH BAKHEHIIINX HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTHUECKOH 1eATeIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEpHbIE MPHU3HAKH MOHATHH, YCTAaHABJIMBAaTh UX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIINE
MIOHATUSA [IPU ONMCAHUY HEOPTAHUYECKUX BEIIECTB U UX MIPEBPAILCHU;



c(OpPMUPOBAHHOCTh YMEHHI HMCIOJIB30BaTh XUMUYECKYIO CUMBOJIHMKY JUIsl COCTaBIICHUSI (JOPMYJI BEIIECTB U YPAaBHEHUM XUMHUYECKUX pEaKLUH,
cuctematuyeckyro HoMeHkinarypy (IUPAC) u TpuBHalibHble Ha3BaHUS OTAEIbHBIX HEOPIraHUUYECKUX BEIIECTB (YrapHbId ra3, yrieKUCIblil ra3, aM MHaK,
raméHasi U3BeCThb, Herall€Has U3BECTb, IUThEBas COJA, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH ONPEAEIATh BAICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX PAa3IMYHOIO COCTaBa, BU
XUMHUYECKOHN CBS3M (KOBaJIeHTHAs, HOHHAs, METAJJIMYECKasi, BOJOPO/IHASI) B COCAMHEHHUAX, TUIl KPUCTAUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAs], HOHHAs!, METAJNINYECKasi), XapaKTep Cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX COEAMHEHUI;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH NMPUHAIJICKHOCTh HEOPTaHMUYECKUX BEIIECTB MO UX COCTaBY K OMpPENeNEHHOMY Kiaccy/TpyIe
COeMHEHMH (ITPOCThIE BEIIECTBA — METAJUIBl M1 HEMETAJIbI, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PacCKphIBaTh CMBICT Nepuoanueckoro 3akona J[. 1. MenzaeneeBa u 1IeMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh YMEHHI XapaKTePH30BaTh 3JCKTPOHHOE CTPOCHHE aTOMOB XWMHYECKHX 3JieMeHTOB 1—4 mepuonoB Ilepmommdeckoit
CHCTEMbI XMMHUYECKHUX 3ieMeHTOB [I. V. MeHeneeBa, HCIOMb3ys MOHITHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAITHY, «IHEPTETUUECKUE YPOBHNY, OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUYECKUX JIEMEHTOB M MX COEIMHEHHUH Mo mepuojaM u rpynmnam llepuoanyeckoil cMCTEeMbl XUMHUYECKUX
anemeHToB 1. 1. Menjeneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA HEOPTraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHNE F€HETUYECKOMN CBA3U MEKYy HEOPTAaHMUYECKMMH BEIIECTBAMH C MTOMOIIbIO YPAaBHEHUIH COOTBETCTBYIOIIMX XUMHUECKHX
peaxkuuii;

c(OPMHUPOBAHHOCTh YMEHUS KiIacCU(DUIMPOBATh XMMHUECKHUE PEAKIMH [0 Pa3IMYHbIM MPU3HAKaM (YHUCIY U COCTAaBY pearupyroluX BEIIEeCTB,
Ter1oBoMY 3G (EKTy peakiu, U3MEHEHUIO CTENIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH peakli, YJacTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHIl COCTABIATH ypaBHEHUS PEaKIMUi Pa3IUYHBIX TUIIOB, MOJHBIE U COKpAUIEHHBIE YpPaBHEHHS peaklIuidi HOHHOTO
oOMeHa, YUUTBIBasl yCIOBHS, IPU KOTOPBIX STH PEaKIUU UAYT 0 KOHIIA;

c(OPMUPOBAHHOCTb YMEHUN NPOBOAMTH pEAKLUH, MOATBEP)KIAIOIIME KaueCTBEHHBIM COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUUECKUX BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHUH PaCKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO
OanaHca 9TUX peaKlnii;

c(OPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHUCHUMOCTh CKOPOCTH XHUMHUYECKOW pEeakIuu OT pa3jMyYHbIX (DAKTOPOB; XapakTep CMeIeHUs
XMMHUYECKOT0 PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle [latense);

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh XUMHUYECKUE TPOIIECCHI, JIeXkKAIIMe B OCHOBE MPOMBIIUIEHHOTO MOTYYSHHUSI CEPHOM KHUCIIOTHI,
aMMHaKa, a Takke chOPMUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYYHBIX MPUHITUIAX U YKOJIOTHYECKUX MPOOIeMax XUMUIECKOTO ITPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYMCIEHUS C HUCIOJIb30BAaHUEM IMOHITHS «MAaccoBas J10JId BEIIECTBA B pacTBOpe», OOBEMHBIX
OTHOIICHUH Ta30B MPU XUMUYECKUX PEaKLUAX, MACChI BEIIECTBA UM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce Ui 00bEMY OJTHOTO



U3 YYacCTBYIOIIMX B PEakKlMU BELIECTB, TEIIOBOro 3ddexTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcChl BEIECTB, MPEBPAILEHUS U COXPAaHEHUS
SHEPIuy;

c(OPMHPOBAHHOCTh YMEHHMI COOIOJATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYAOH M J1aOOpaTOpHBIM OOOPYAOBAaHHEM, a TAK)KE MpaBHIIA
oOpallleHusl C BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUSAMU IO BBITOJIHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHMH IJIAHUPOBATh M BBINOJHITh XUMHUYECKUN SKCIEPUMEHT (pa3yioKeHHe MEepOKCHAa BOAOPOAa B TMPUCYTCTBUU
KaTaJln3aropa, ONpeAeTeHUe CPeabl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATBHOIO MHAWKATOPA, BIMSHHUE PA3IUYHBIX (AaKTOPOB Ha CKOPOCTH
XMUMHAYECKOH peaKkiuy, peakiiui HOHHOTO 0OMeHa, KaueCTBEHHBIEC PEaKLIMU Ha Cynb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI, PELICHHUE
AKCIIEPUMEHTANbHBIX 3a/1ad 1o TteMam «Metamisl» U «HemeTtannel») B COOTBETCTBUHM C MpaBUIAMH TEXHUKH O€30MacHOCTH IMPH OOpaIleHUU C
BEUIECTBAMH U JIA0OpaTOPHBIM O00OPYAOBaHHMEM, TPEACTABIATH pPE3yAbTaThl XMMHYECKOTO OSKCIepuMeHTa B ¢opMe 3amucH ypaBHEHUU
COOTBETCTBYIOLINX pPeakUuil 1 (HOPMYIHPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCT YMEHHH KPUTHUYECKH AaHAJIM3HPOBATH XHMUYECKYI0 HH()OPMALHMIO, IONYY4aeMYI0 U3 Pa3HBIX HCTOYHHUKOB (CpencTBa
MaccoBOW KOMMYHHUKaIu, UHTEpHET U APYTrux);

c(OpPMUPOBAHHOCTh YMEHUIN COOMIOAATh MpaBMiIa SKOJOTHYECKH 1I€TIeCO00pa3HOTO MOBENEHUSI B OBITY M TPYIOBOW NEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 370POBbsl M OKPYXKAIOLIEH NPUPOJHON Cpellbl, OCO3HAaBaTb ONACHOCTb BO3/CHCTBHUS Ha JKUBbIE OPraHU3MbI OIpPENEIEHHbBIX
BEIIECTB, OHUMas cMbich mokazatens I[1/IK, mosicHATh Ha mpuMepax CrocoObl YMEHBIICHUS W MPEJOTBPALCHUS MX BPEIHOTO BO3ICHCTBUS Ha
OpPraHM3M YEJIOBEKa;

JUIs 0OYUaIOMIMXCsl C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHHE NMPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJax MO3HAHUs
BELIECTB U XUMUYECKHX SIBJICHUIA;
JUIS CHETBIX U CIa00BUASAIINX O0yUarOIINXCs: YMEHHE UCII0JIb30BATh pelibe(HO-TOUEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1 3anucu XuMu4ecKux

bopmy.

TEMATHYECKOE IINIAHUPOBAHHUE

Ne |HamMeHoBaHHe pa3/iesi0OB U TeM MPOTPAMMbI KosinyecTBO 4acoB JJIeKTpOHHbIE (udpoBbIie)
n/m Bcero| KoHTposibHbBIE llpakTHYecKue obpasoBaresibHbIE pecypcel
paboThl paboThI
Pa3gen 1. TeopeTnyeckye OCHOBbI XUMHUH
1.1 |Ctpoenue aTomoB. [leproanyeckuii 3akoH u [lepuoguueckas|3 Poccuiickast 2JIeKTpoHHas MIKona. -
. " "
cHcTeMa XMMHMYecKHX asieMeHToB /l. U. MeHieieeBa https://resh.edu.ru/ Anxumuk" -

http:/alhimik.ru  XKypuan «Xumus u
KU3Hb» - https://hij.ru/
Hudoypox - https://iu.ru/video-lessons




Ne |HauMeHoBaHMe pa3ziesioB U TEM IPOrpaMMBbl KosnnyecTBo 4acoB JJIeKTPOHHbIE (undpoBbie)
n/n Bcero| KonTposabHbIE [IpakTHyeckue 0bpasoBaTe/bHbIe pecypcbl
paboThl paboThI

1.2 |CtpoeHue BenecTBa. MHOTOOGpa3ue BellleCTB 4 Poccuiickast 2JeKTpOHHAs —MIKONA. -
https://resh.edu.ru/ " ATXuMuK"
http:/alhimik.ru ~ Kypnan «Xumus u
KHU3HBY» - https://hij.ru/
Wudoypox - https://iu.ru/video-lessons

1.3 | XumuyecKue peaKkiuu 6 1 1 Poccuiickass »nekTpoHHas MIKOdA. -
https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru  XKypuan «Xumus u
KHU3HB» - https://hij.ru/
Wudoypox - https://iu.ru/video-lessons

WToro no pasgeny 13

Pa3gen 2. Heopranuyeckas Xumus

2.1 |MeTaJsibl 6 1 Poccuiickas ayekTpoHHas IIKona. -
https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru ~ Kypran «Xumust u
KHU3HBY - https://hij.ru/
Wudoypox - https://iu.ru/video-lessons

2.2 |HemeTasnabl 9 1 1 Poccuiickas ayekTpoHHas MIKOnA. -
https://resh.edu.ru/ " AmxuMuK"
http:/alhimik.ru ~ Kypran «Xumust u
KHU3HBY - https://hij.ru/
Wudoypox - https://iu.ru/video-lessons

2.3 |CBsI3b HEOPTraHWYECKUX U OPraHUYeCKHX BEIIECTB 2

HUTtoro no pasaeny 17

Pazaen 3. XuMus M )KU3Hb

3.1 |XuMHUS U )KU3HD 4 Poccuiickast 3J€KTpOHHAs IIKOJNA. -

https://resh.edu.ru/ " AnxuMuK"
http:/alhimik.ru  XKypuan «Xumus u
KU3HBY - https://hij.ru/

Wudoypox - https://iu.ru/video-lessons




Ne |HavMeHoBaHHe pa3/iesioB U TEM IPOrpaMMBbl KoJsindectBo yacoB JJIeKTPOHHBbIE (undpoBble)
n/n Bcero| KonTposabHbIE [IpakTHyeckue 0bpasoBaTe/bHbIe pecypcbl
paboThl paboThI
WToro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 |2 3
HNOYPOYHOE IINTAHUPOBAHUE
Ne Tema ypoka KosnnvectBo yacoB Jarta JJiIeKTpOoHHbIe IUPPOBLIE
n/n Bcero| KouTposibhbie | lpakthyeckue | A3YIeHHA 06pa3oBaTesbHbIE PECYPCHI
paboThl paboThl
1 |Xumuyeckuit ajieMeHT. ATOM. JJIeKTPOHHAsA KOHPUTypaL U 1 Poccuiickas s7eKTpOHHas [IKOIA. -
aTOMOB. https://resh.edu.rw/ "Anxumuk" -
http:/alhimik.ru Xypran «Xumus u
xu3Hby - https://hij.ru/
Hudoypox - https://iu.ru/video-
lessons
2 |Tlepuoanveckuii 3aKoH u [leproandeckasi cuctemMa 1 Poccwuiickas JIeKTpOHHAs IIKOJIA. -
XMMMYECKUX 3/1eMeHTOB /J|. V. MeHies1eeBa, UX CBA3b C https://resh.edu.ru/ " Amxumuk" -
COBpPEMEHHOU TeopHel CTPOeHHsI aTOMOB http:/alhimik.ru JKypnan «Xumus u
xu3Hby - https://hij.ru/
Hudoypox - https://iu.ru/video-
lessons
3 |3aKOHOMEpPHOCTH U3MeHEeHHUs CBOMCTB XUMHUYECKUX 1 Poccuiickast 3neKTpoHHas MIKOJIA. -




n/m

Tema ypoka

KosinuecTBO 4acoB

Bcero

KoHTposbHBIE
paboThl

[IpakTHyeckue
paboThI

JlaTa
H3y4YeHus

JneKTpoHHBIE [UPPOBbIE
06pa3oBaTesbHbIE PECYPChI

3JIeMEeHTOB U UX COeJUHEHHWHU 110 rpyNIiaM U nepuoam.
3HayeHUe ePpUOJUIECKOT0 3aKOHA U CUCTEMbI XUMHUYECKUX
asieMeHTOB /.. MeHlesieeBa B pa3BUTUU HAYKU. BxodHoll
KOHMpOIb.

https://resh.edu.rv/ "Anxumuk" -
http:/alhimik.ru XKypnan «Xumus n
u3Hby - https://hij.ru/

Hudoypox - https://iu.ru/video-
lessons

4 |CtpoeHue BelecTBa. XMMUUYECKasi CBSI3b, €€ BUJIbI; 1 Poccuiickas 3neKTpoOHHAs IIKOJA. -
MexaHM3Mbl 06pa30BaHMs KOBaJEHTHOM CBA3U. BogopoaHas https://resh.edu.ru/ "Anxnmux" -
CBSI3b. http:/alhimik.ru XKypnan «Xumus n

u3Hby - https://hij.ru/
Hudoypox - https://iu.ru/video-
lessons

5 |BaJIEeHTHOCTb. DJIEKTPOOTPULATENBLHOCTD. CTENeHb 1 Poccuiickast s1eKTpOHHAs HIKOJIA. -
OKHCJIeHHMs1. BelecTBa MOJIEKY/IAPHOTO U HEMOJIEKYJISIPHOTO https://resh.edu.ru/ " Amxumuk" -
CTpOeHHsI http:/alhimik.ru X_(_ypHan «XuMus u

u3Hby - https://hij.ru/
Hudoypox - https://iu.ru/video-
lessons

6 |TloHATHE O AUCTIEPCHBIX cCUcTeMaX. UCTUHHBIE U KOJLJIOUIHbIE 1 Poccuniickast a1ekTpoHHast MIKOJIA. -
pacTBOpbl. MaccoBas /10J151 BelllecTBa B pacTBoOpe https://resh.edu.ru/ "Anxumuk" -

http:/alhimik.ru Xypran «Xumus u
u3HbY - https://hij.ru/

Wudoypox - https://iu.ru/video-
lessons

7 |Knaccudukauusi ¥ HOMEHKJIaTypa HEOPraHU4eCKUxX 1
coenHeHUH. [eHeTHUYeCKasl CBSI3b HEOPTraHUYECKHUX BEIECTB,

Pa3JIMYHBIX KJIACCOB

8 |Kunaccudukanus XMMUUECKUX peaKlui B HEOPTaHUYECKOU U 1
OpraHUYEeCKOW XMMHUH. 3aKOH COXpPaHEHHUs MacCChl BELECTB;
3aKOH COXpaHeHHUs U MpeBpalleHHs] SHEPTUH MPU XUMHUYECKUX
peakIusax

9 |CkopocTb peaknuu. O6paTUMble peaKiuu. XMMHUYecKoe 1




Ne Tema ypoka KosndectBO yacoB Jarta JJiIeKTpOHHbIE UPPOBBIE
n/m Bcero| Kontposbhbie | [lpaktuueckue | H3YieHHA 006pa3oBaTe/IbHbIE PeCypChl
paboThl paboThI
paBHOBecHe
10 |[MpakTuueckas pa6orta N2 1. «BiusiHue pasiMdHbIX pakTopoB | 1 1
Ha CKOPOCTb XUMHUYECKON peaKLuu»
11 |3nekTposuTHYeckas gucconuranus. [IoHATHE 0 BOJOPOAHOM 1
nokasaTteJie (pH) pacTBopa. Peakuiuu HoHHOTO 06MeHa.
['uaposIM3 opraHuvYecKuX U HeOpraHMYecKUx BelecTB
12 |OxkucnuTenbHO-BOCCTAHOBUTEbHbBIE peaKuuu. [loHsATHE 06 1
3JIEKTPOJIM3€e PACIJIaBOB U PACTBOPOB COJIEH
13 |KoHTposibHast pa6oTa 1o paszeny «TeopeTHUuecKre 0OCHOBBI 1 1
XUMUH»
14 |MeTasibl, Ux nosioxkeHue B [lepuoanvyeckoi cucteme 1
XUMHU4YeCcKUX 3yieMeHTOB /I. . MeHgesieeBa 1 0COOEHHOCTH
cTpoeHus aToMoB. O61ue pu3nuecKkrue CBOMCTBA METAJIJIOB
15 |CniaBbl MeTasIOB. JJIEKTPOXUMHUYECKUH PsiJl HANIPSKEHUH 1
MeTaJlJIoB
16 |XumMH4YeckHe CBOMCTBA BaKHEHIIINX MeTA/IJIOB (HAaTpUH, 1
KaJIMM, KaJIbIJUH, Mariui, aJJlOMUMHUN ) U UX COeITUHEHUH
17 |Xumu4yeckue cBOMCTBa XpoMa, MeId U UX COeITUHEHUH 1
18 | XumMuuyeckue CBOMCTBA LIMHKQ, XKeJie3a U UX COeIUHEHUU 1
19 |IIpakTuueckas paborta Ne 2. "PelieHre 3KCIepUMeHTaTbHbIX 1 1
3aJa4 no teMe «MeTtasibI»"
20 |HeMeTaJunbl, MX OJIOKeHHE B [leproindeckoi cucremMe 1
XUMHUYecKUX 3eMmeHTOB /I. U. MeHies1eeBa 1 0COGEHHOCTH
CTPOEHHsI aTOMOB
21 |®dusnyeckue CBOWCTBA HEMETA/IOB. AJIJIOTPOIKS HeMeTa/ioB| 1
(Ha mpuMepe KUca0poAa, cephl, pocdopa u yrieposa)
22 |XuMHYecKHe CBOMCTBA raJIoTeHOB, CEPBI U UX COeIMHEHU N 1




Ne Tema ypoka KosndectBO yacoB Jarta JJiIeKTpOHHbIE UPPOBBIE
n/m Bcero| Kontposbhbie | [lpaktuueckue | H3YieHHA 006pa3oBaTe/IbHbIE PeCypChl
paboThl paboThI
23 | XuMuueckue CBOKMCTBa a30Ta, pocdopa v UX COeTMHEHUH 1
24 |XuMUYecKHre CBOMCTBA YTrJiepo/ia, KPEMHHUS U UX COeUHEHUH 1
25 |I[lpuMeHeHHe BaXKHEHIIUX HEMETAJIJIOB U UX COeIUHEHUH 1
26 |000OIIEHHE U CHCTEMATH3alMg 3HAHUH 110 TEMe 1
«HemeTasnibl». BbluncIeHHs 10 YpaBHEHHUSAM XUMHY€ECKHUX
peakuUui U TEPMOXHMHUYECKHE PACUETDI
27 |TlpakTuyeckas padota Ne 3. «PelieHue sKCepUMEHTATbHbBIX 1 1
3a71a4 1o Teme "HemeTanabl'"»
28 |KoHTpoJsibHasg pa6oTa no reMaM «MeTasibi» U «HemeTasmnbl». | 1 1
/ Bcepocculickasa nposepoyHas paboma.
29 |Heopranuveckue 1 opraHu4yecKue KucaoTel. Heopranuveckue | 1
Y OpraHUYecKre OCHOBaHUS
30 |AMdoTepHble HEOPTaHUYECKHE U OpTaHUYeCKUe coeiuHeHus. | 1
['eHeTHUYecKas CBSI3b HEOPTAHUYECKUX U OPTaHUYECKUX
BelleCTB
31 |PoJsib XUMHH B 06eCrieYeHHUH 3KOJIOTHYECKOH, sHepreTuyecko | 1
Y MULIeBON 6€30MaCHOCTH, pa3BUTHU MeJULUHbI
32 |[IpexacTaBsieHHs 06 OOIMX HAYYHBIX TPUHIUIIAX 1
MPOMBILIJIEHHOT0 MOJIyYeHUs] BAXKHEHUIIUX BellleCTB
33 |YesioBek B MHpE BellleCTB U MaTepHaJIOB. 1
34 | XuMus U 3/10pOBbe YeJIOBEKa 1
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 3

MMPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOI ITPOI'PAMM




Kon

NpoBepPsaeMOro IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001mero 00pa3oBaHus
pe3yJabTara
1 TeopeTnueckue OCHOBBI XUMHUU

Brnanenvie cucreMoll XMUMHYECKUX 3HAHUM, KOTOPask BKIIIOYAET: OCHOBOIIOJIArarOIINe TIOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JICKTPOHHAsE 000JI0UKa
aroma, S-, p-, d-3JIeKTpOHHBIC OPOHUTATIM aTOMOB, HOH, MOJIEKYJIA, BAJIEHTHOCTbD, SJICKTPOOTPHUIIATEILHOCT, CTENICHD OKUCIICHHUS], XUMHYECKasl CBS3b,
MOJTb, MOJISIpHAsI Macca, MOJISIPHBII 00BEM, KpUCTAIUIMYECKas! PEIIETKa, THUIIBI XUMHUYECKUX PEaKIUi (OKUCIUTENbHO-BOCCTAHOBUTENBHBIE, DK30- U

11 SHIOTEPMUYECKHE, PEaKIIMd HOHHOTO OOMeHa), pacTBOp, OJIEKTPOIUTHI, HEIJIEKTPOJMUTHI, SJIEKTPOJIMTHYECKAs TUCCOLMAINS, OKHCIHUTEINb,
BOCCTaHOBHUTENb, CKOPOCTh XWMHUYECKOH pPEaKIUH, XUMHUYECKOE PaBHOBECHE), TEOPHHU U 3aKOHBI (TEOpHUS DIEKTPOIUTHYECKOW TUCCOLMAIINH,
[epromnueckwii 3akoH J[.M. MeHneneeBa, 3aK0H COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3BIK XHUMHH, (PaKTOJIOTHICSCKUE CBEJCHUS
0 CBOICTBaX, COCTaBe, MOJYUYCHHH W 0E€30IIACHOM HCIOJIb30BAaHUM BaKHEHITNX HEOPraHWYECKUX BEIIECTB B OBITY W MPAKTHYECKOW JESATSILHOCTH
YeJoBeKa
ChopMHUpOBaHHOCTh YMECHHH BBISBIIATH XapaKTepHbIE NMPU3HAKH W B3aMMOCBSA3b M3YYCHHBIX NMOHATHH, MPUMEHSATh COOTBETCTBYIOIIHME TTOHATHS

12 MPY ONKWCAHWW CTPOCHUS M CBOWCTB HEOPTaHWYECKHX BEINECTB M WX MPEBPAIICHUN; BBISABIATH B3aUMOCBS3b XHUMHUSCKUX 3HAHUH
C MOHSTHUSIMH U NPEICTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB

13 BrajeHne OCHOBHBIMH METOJaMHM HAYYHOTO MO3HAHHS BEINESCTB W XMMHUYCCKUX SBJIICHUH (HaOJIOJIEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPO-
BaHMHC)
C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ OIMPCACIIATL BAJICHTHOCTD U CTCIICHb OKUCJICHUSI XUMUYCCKUX JJICMCHTOB B COCAMHCHUAX PA3JIMYHOIO COCTaBa, BUJI

1.4 XUMHYECKOW CBA3M (KOBAJICHTHAs, MOHHAS, METAJUINYECKas, BOJOPOJIHAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOTO Be-
niecTBa (aToMHast, MOJIEKYJIsIpHAs,, HOHHAsI, METaJUTUYecKasi)

1.5 ChopMHPOBaHHOCTH YMEHHUI ONPENENATh XapakTep CPebl B BOAHBIX PACTBOPAX HEOPraHUIECKUX COSANHEHUI
ChopMupoBaHHOCTh YMEHHUS KIACCH(PHUIIMPOBATh XHMUYCCKHE PEAKIHUK 110 Pa3IMYHBIM NpPHU3HAKaM (YHCIY U COCTAaBY PEarnpyromuX BEIIECTB,

16 TEIIOBOMY 3((PeKTy peakiinu, N3MEHESHUIO CTCTICHEH OKUCIICHHS QJIEMEHTOB, 0OpPaTUMOCTH PEaKIHH, yJaCTHIO KaTaIn3aTopa)

17 ChopMHUPOBAaHHOCTH YMEHHI COCTABIIATH YPABHCHHS PEAKIHA PA3IHIHBIX THITOB, TIOJHBIC ¥ COKPAIIEHHBIC YPaBHEHHUS PEaKIuil HOHHOTO OOMEeHa,
YUUTBIBas YCJIOBUS, IPU KOTOPBIX 5TU PCAKIIUU UAYT 1O KOHIIA

18 C(bOpMPIpOBaHHOCT.I.) YMEHUI TPOBOAUTH PEAKINH, MOATBEPKIAIOINE KAUeCTBEHHBIM COCTaB Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HA-
BaTb ONBITHBIM ITYTEM MOHBI, IPHUCYTCTBYIOINE B BOJHLIX PACTBOpPAaX HCOPTAaHNYCCKUX BEIICCTB
CdopMHUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHLHBIX PEAKIMA MOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO

1.9 OanaHca ATHX peaKiui

1.10 ChopMupOBaHHOCTH YMEHHH OOBSICHATH 3aBHCUMOCTD CKOPOCTH XUMHUYECKOM PEaKIUu OT Pa3IMIHBIX (haKTOPOB

111 ChopMHPOBAaHHOCT YMEHHUI OOBACHATH XapaKTep CMEMICHHS XHUMUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUS (TIPHHITUIT

Jle laremnne)




Kon
NpoBepPsaeMOro
pe3yJabTara

IIpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI CPeTHEro 001ero 00pa3oBaHus

OO61as ¥ HeopraHuveckass XUMHUs

2.1

CdopMupoBaHHOCTh YMEHHIA pacKpbiBaTh cMbICH Ilepuomudeckoro 3akoHa /.M. MennaeneeBa U IEMOHCTPUPOBATh €0 CHCTEMATH3UPYIOIIYO,
OOBSICHUTENIBHYIO M TPOTHOCTUYECKYIO (DYHKIHH

2.2

ChopMupoBaHHOCTH YMEHUH XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHE ATOMOB XUMHUYECKHX 3JIeMeHTOB 1—4 meproaos [lepronndeckoii cUCTEMBI
xuMudeckux 3ementoB JI.W. MenmeneeBa, UCIONB3YsS HOHITHS «S-, P-, d-3J€KTPOHHBIE OPOHTAN», «IHEPrETHUECKUE YPOBHH», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKUX DJIIEMEHTOB U MX COEAWHEHHI 10 NiepruoaM U rpynmnam [leprnoandyeckoi cucTeMbl XUMUYECKUX
sneMmeHnToB /.M. MeHneneena

2.3

CdopMupoBaHHOCT, YMEHHMI XapaKTepU30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEUIECTB Pa3JIMYHBIX KIIACCOB,
MOATBEPKAATh CYIIECTBOBAaHME T'EHETHMUYECKOW CBS3M MEXAY HEOPraHWYECKHMMH BEIIECTBAMH C TIOMOIIBI YpPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUn

24

ChopMHEpPOBaHHOCTH YMEHHH YCTAaHABIMBATH MPUHAIICKHOCTE HEOPTAaHHIECKUX BEUIECTB M0 UX COCTaBY K OMpeNeNEHHOMY Kilaccy (TpyIe) co-
ennHeHnH (IPOCTHIE BEIIECTBA — METAJUTBI M HEMETAJUTbI, OKCHUABI, OCHOBAHYSI, KHCIIOTHI, aM()OTEpHBIE THIPOKCHIBI, COITN)

2.5

ChopMHpPOBaHHOCTP YMEHHI HCIIONB30BATh XUMHUECKYIO CUMBOJIUKY UL COCTAaBIICHUS (POPMYJ BEIIECTB W YPAaBHEHHH XUMHUYECKUX PEaKIIHH,
cucrematuueckytro HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX HEOPraHWYECKHUX BEILECTB (yrapHbIi ras, yriaeKUCIbIi ras,
aMMHaK, raiéHasi U3BecTb, HeraléHasi U3BeCTb, MUThEBas COJA, MUPUT U IPYTHUE)

2.6

ChopMHIPOBaHHOCTH YMEHUH XapaKTEpHU30BaTh (OMICHIBATE) OOIINE XUMHYECKHAE CBOWCTBA HEOPTAaHMUCSCKIX BEIICCTB PA3IMYHBIX KIIACCOB, ITOJI-
TBEPKIATh CYLLIECTBOBAHNE M'€HETUUECKON CBA3U MEX]ly HEOPIaHUYECKHMHU BEIIECTBAMH C TOMOIIBIO YPaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX
peakiuii

2.7

ChopMHUPOBaHHOCTH YMEHUH IJIAHUPOBATh M BBIIOIHATH XUMHUECKHH SKCIEPUMEHT (pas3io’KeHHE MEPOKCHIA BOAOPOIa B MIPUCYTCTBUU KaTallu-
3aTopa, ONpPEAETICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIbIO YHHBEPCAIBHOTO HWHAMKATOPA, BIUSHHE Pa3lIWYHBIX (PAKTOpOB Ha CKOPOCTH
XMMUYECKOW pPEeaKIMu, peakiMi MOHHOTO OOMeHa, KadeCTBEHHBIC PEaKkIWU Ha Cyiabdar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS,
pelIeHre SKCHePUMEHTATIBHBIX 3a4ad 1Mo TeMaM «Mertamwisy u «Hemeramtbny) B COOTBETCTBHHM C INPaBWIAMH TEXHHKH OE30IAaCHOCTH IPHU
oOpamieHNH C BeIeCTBaMH M Ja0OpaTOPHBIM O00OpYAOBAaHHEM; IPEACTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIIEpHMEHTa B (OpMe 3alHCH
ypaBHEHHH COOTBETCTBYIOIIUX PEAKIMH 1 (GOpMyITHPOBATH BHIBOALI HA OCHOBE 3THX PE3YJIbTATOB

2.8

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ CO6J'IIOZ[aTI) mpaBujia IOJb30BaHHUA XUMHUYECKON HOCYI[Oﬁ u J'Ia60paTOpHBIM O60py,I[OBaHI/ICM, a TaKKXeE IIpaBUJIa
O6paLLIeHI/I${ C BEICCTBAMHU B COOTBCTCTBHUU C MHCTPYKIUAMMU 11O BBINTIOJTHCHUIO J'Ia60paTOpHI>IX XUMHUYCCKHUX OIIbITOB

2.9

C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ XapaKTCPU30BaATb XUMHUUYCCKUEC MPOUECCHI, JICKAINEC B OCHOBC MNPOMBINIICHHOTO IHOJYYCHHUA CCpHOﬁ KHUCJIOThI,
aMMHaKa, a TaKXe C(bOpMI/IpOBaHHOCTI) HpeZ[CTaBJ'ICHHfI 00 06H.[I/IX HAay4YHBIX NPHUHOUIIAX W 3KOJOTMYCCKUX np06neMax XUMHUYECKOTO IIPOU3-
BOJICTBA




Kon
NpoBepPsaeMOro IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001mero 00pa3oBaHus
pe3yJabTara

3 XuMuA 1 )Ku3Hb. PacuéTel

ChopMHUPOBAHHOCT MPEICTABICHUN O XUMHUYECKON COCTABIAIONICH €CTECTBEHHOHAYYHOW KApTHHBI MHUPA, POJTU XMMHUHU B IO3HAHUU SIBJICHUIM
3.1 MPUPOABI, B GOPMHUPOBAHUH MBINUICHHUS ¥ KYJIbTYpPhI JINYHOCTH, €€ QYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOU IUTS PEIICHUS PAKTHYSCKUX
3a71a4 ¥ SKOJIOTHYECKH 0OOCHOBAHHOIO OTHOILCHHUS K CBOEMY 3J0POBBIO U IIPUPOIHO# cpejie

3.2 C(bOpMI/IpOBaHHOCTL y'MeHI/Iﬁ KPUTHUYCCKHU aHAJIM3UPOBATH XUMHNYICCKYIO I/IH(l)OpMaHI/II-O, IMOJIy4a€Myr0 U3 pa3HbIX HCTOYHUKOB (CpeﬂCTBa MaccoBOM

KOMMYHUKaIlUU, CETh I/IHTepHeT )41 apyrI/Ie)

33 ChopMHpPOBaHHOCT yMEHHI COOIOAATEH IPABIJIa SKOJIOTHUSCKH LEIecO00pa3HOro MOBEICHUS B OBITY M TPYIOBOM NESTENLHOCTH B LENAX CO-
' XpaHEHUS CBOETO 3T0POBhsI M OKPYKAIOMIEH MPUPOIHON CPENIbI

Oco3HaBaTh ONACHOCTH BO3JEHCTBUSI HA JKUBbIE OPraHU3MbI ONpeeEHHbIX BELECTB, MOHMMast cMbIch rokazaTens [IIK, noscHaTs Ha mpumepax

3.4

CTIIOCOOBI YMEHBIICHHS U ITPEIOTBPAIICHHS UX BPEIHOTO BO3/ICHCTBIS HA OPTaHN3M JeJIOBEKa

ChopMHEPOBaHHOCTH YMEHUH IPOBOAUTH BEIYHCICHUS C MCIIONB30BAHUEM ITOHATHS «MacCOBas OIS BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIIE-
HUI Ta30B MPU XUMHYECKUX PEAKIIHSIX, MACCHI BEMIECTBA WM 00bEMa Ta30B IO M3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce MIH 00BEMY OZHOTO H3
YYaCTBYIOIINX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MPEBPAIICHAS U COXPAHECHUS

3.5

SHEPTUU

MNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 Teopernyecknue OCHOBBI XUMUHU

XuMuUeckuil seMeHT. AToM. SIApo aroma, M30TONbL DJIEKTPOHHAs 000J0YKA. DHEPreTHYECKHE YPOBHH, MOIAYPOBHH. ATOMHBIE OpOWTa, S-, p-, d-
11 aneMeHThl. OCOOCHHOCTH pactpesefieHus] 3JIEKTPOHOB MO OpOUTANIsIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX TMEPHOJOB. DIIEKTPOHHAS KOHQHUTyparus
aTOMOB

Ilepnoauueckuii 3akoH u Ilepuoauueckas cuctemMa xumuueckux 3iueMeHTos J[. 1. Menneneesa. CBs3p nepuoanyeckoro 3akoHa u Ilepuonnyeckoi cCuCcTeMbl
1.2 xumuueckux snemeHToB .M. MenneneeBa ¢ COBpeMEHHOM TEOpUEW CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMUYECKUX 3JIEMEHTOB U
00pa3zyeMbIX UMU NIPOCTHIX U CJIOXKHBIX BEUIECTB [10 rPyNnaM U nepuojaM. 3HaueHHE NEPUOANIECKOr0 3aKOHA B Pa3BUTUM HAYKU

1.3 Crpoenue BemiecTBa. XHUMHUYECKasi CBA3b. BUABI XMMUYECKON CBsI3HM (KOBAJCHTHAS HEMOJISIPHAS W TOJSPHAS, HOHHAS, MeTauIndeckas). VIOHBI: KaTHOHBI U




Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
aHUOHBL. MexaHn3MBbl 00pa30BaHus KOBAJICHTHOM XMMHUYEeCKOU CBsI3M (0OOMEHHBIN U IOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3b
14 BanentHocTh. DneKTpoOoTpULATENbHOCTD. CTENEHb OKUCIIEHUS
BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHMs. 3aKOH IIOCTOSHCTBA COCTaBa BeIIECTBA. THIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTD
15 CBOICTBa BElIECTB OT TUIA KpUcTaJIMuecKor peléTku. [lonsTre o tucnepcHsIX cucteMax. MICTUHHBIE U KOJUIOMIHBIE pacTBOPLI. MaccoBas 101 BelecTBa
B pacTBOpe
1.6 Krnaccndukanus HeopraHmdeckux coequHeHnid. HoMeHKIaTypa HeOpraHNIeCKIX BEIIECTB
Xumuueckas peaxius. Kiaccupukaiusi XUMHUYECKUX peakluii B HEOPTaHWYECKOH M OPraHMYeCKOM XUMHUH. 3aKOH COXPaHEHHS MacChl BEIIECTB, 3aKOH
L7 COXpPaHEHUs M MPEBpAIllEHUs] SHEPTUH NIPH XMMHUYECKUX PEaKIUIX
1.8 CKOpOCTh peakiuy, e€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB
1.9 OO6patuMble peaknui. XuMUIecKkoe paBHOBecHe. DaKTOpPbI, BIMSIOMINE Ha COCTOSIHAE XUMHUYIecKkoro paBHoBecus. [Ipuanun Jle Hlarense
OnexrponuTrdeckas aucconnanys. CHIbHBIE U cladbie AeKTPoUThL. Cpea BOTHBIX PACTBOPOB BELIECTB: KUCTAs, HEWTpalbHas, IeIoYHas. Peakiim HOHHOTO
1.10 oOMeHa
1.11 OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEaKIIUU
2 Heopranunyeckast xumus
Hemeramner. [lonoxxenne HemerammioB B I[lepmomnmdeckodl cucreme XuMmMuueckmx dieMeHToB /.M. MeHzpeneeBa m OCOOCHHOCTH CTPOCHHS aTOMOB.
2.1 ®dusnveckre CBOWCTBA HEMETAIIOB. AJUIOTPOIHSI HEMETAIUIOB (Ha pUMeEpe KUCIIOpoia, cepbl, pochopa u yriepoa)
99 XuMHUYecKHe CBOWCTBA BAaXHEHIIMX HEMETADIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa, yriaepoma W KpPEeMHHS) W WX COCTUHEHHH (OKCHIOB,
KHCJIOPOJICOEPIKANTNX KUCIIOT, BOJIOPOJIHBIX coennHeHui). [I[puMeHeHne BaKHEHIITNX HEMETAJNIOB M X COeTUHEHUN
Mertamnsl. [Tonoxenue merayuioB B [lepuoanueckoii cucreme xumudeckux 3iaeMeHToB .M. Menaeneea. OcoOEHHOCTH CTPOEHUS HIIEKTPOHHBIX 000I0UeK
23 aTOMOB MeTaJsIoB. O611He (hH3HUECKre CBOHCTBA META/UIOB. CIUIaBbl METAIIIIOB. DJIEKTPOXUMUYECKUH PsiJi HAPSHKEHUI METaJJIOB
54 XuUMUYecKHe CBOMCTBA BAKHEHIIMX METAJIOB (HATPUH, Kamuii, KajdblMid, MarHui, alfOMHHUH, IIMHK, XpOM, XKelle30, Melb) U UX coeAuHeHui. OO0mue
CrocoObI MoNTydeHusl MeTaJIoB. [IpuMeHeHne MEeTaJlIOB B OBITY U TEXHUKE
2.5 I'enernueckas CBA3b HEOPraHWUECKHUX BEILECTB, IPUHAMIEKALINX K Pa3IUUYHbIM KJlaccaM
3 XuMust ¥ )KU3HD
Ponp xumun B 06CCH6‘{CHHI/I SKOHOFHQGCKOﬁ, 3H€pFeTI/ILI€CKOI71 4 HHHICBOﬁ 6630HaCHOCTI/I, Pa3BUTHU MCIUIIVHLIL. ITonsaTue o HaY4YHbIX METOJaX IMO3HAHU
3.1 BEIIECTB ¥ XUMUYECKUX PEaKIINH
Hpe)ICTaBHeHI/IH 06 06HII/IX HaYYHBIX MPUHIUIIAX MTPOMBIIIJICHHOI'O MOJYYCHU BayKHEHIITUX BCIICCTB. YeoBek B MHUPE BCUICCTB U MAaTCPHUAJIOB: BaKHEHIIINE
3.2 CTPOUTENbHBIE MaTepHalibl, KOHCTPYKLIMOHHBIE MaTepHalibl, KPACKH, CTEKJIO, KepaMHKa, MaTepuajbl IJis SJIEKTPOHUKH, HaHOMAaTepHallbl, OpraHUYECKHe
Y MUHEPAIILHBIC YI00PEHISI
3.3 XuMHS ¥ 30pOBbE YEJOBEKA: MPaBHIa HCIOIb30BAHMS JCKAPCTBEHHBIX IIPENapaToB, MpaBmuia 0€30MacHOTO MCIOIB30BAHMS MPETApaTOB OBITOBON XMMUH B




Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

| | IIOBCEJHEBHOM XKU3HU

YYEBHO-METOJANYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 11 kmace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. U3garensctBo «/poday.

METOINYECKHUE MATEPHUAJIBI U151 YHUTEJIA

1. Xumus. 11 knacc. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Ciiagkos).

2. Metoauueckoe nmocooue. 11 knace (aBTopst O. C. I'adbpuensn, U. I'. Octpoymos, 1. B. Akcénora).

3. [Iporpamma kypca xumun 1yis 8—11 kitaccoB 0011e00pazoBaTeNbHbIX yupexaenui (aBropbl O. C. 'abpuensH, C. A. Cnaakos).
4. Pabouas Terpanp. 11 kiacc (aBropel O. C. ['abpuensn, C. A. Ciankos).

5. DnekTpoHHas popma yueOHHKA.

CAWTHI:

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lesson












