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[Iporpamma mo XuMHUH Ha ypOBHE CpeHEro 001Iero oopa3oBanus pa3padboTana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-
@3 «O6 obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUA (enepaabHOH 00pa3oBaTeIbHON MPOrpaMMbI
cpennero obmero odpazoBanus (POII COO), npeacraBieHHbix B depeparbHOM TOCYIapCTBEHHOM oOpazoBarenbHoM cTanmapre COO, ¢
yuérom KoHuenuuu mnpenonaBaHus ydeOHOro mnpeamera «XuMHs» B o00pas3oBareibHbIX opraHuzauusax Poccuiickoit Penepauuu,
peanu3yonMX OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAaMMbl, W OCHOBHBIX TOJIOKeHUH «CTpaTernu pa3BUTHS BOCHHUTaHUS B Poccuiickoit
®epnepanun Ha iepuoa 10 2025 rogay» (Pacnopsixenue [pasurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZ0B K pa3pabOTKe MPOrpaMMbl MO XHMHUH, K ONPEACICHUI0 oOmel cTpaTerud oOydeHHs, BOCIUTAHHS W Pa3BUTHS
oOydJarommxcsi cpeacTBamMu ydeonoro npenmera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIENTYaJbHbIE TOJIOKEHUS
OI'OC COO o B3aMMO0OYCIOBIEHHOCTH LI€JIeH, CoAep KaHUsl, PE3yIbTaTOB 00yUeHHUs U TPeOOBaHUM K YPOBHIO MMOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpazoBaHME, MOJTY4aeMO€ BBITYCKHUKAaMHU O0O0IIe00pa30BaTEIbHOW OpraHU3alny, SBISIETCS HEOTHEMJIEMOW YacThIO X
oOpazoBanHOCTH. OHO CIY)KHT 3aBEpIIAIONIMM STAllOM pealn3alliid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUYEBBIX IEHHOCTEH,
MPUCYIINX IEIOCTHOH CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH IEHHOCTH KacaloTCsl IO3HAHHWS 3aKOHOB MPHUPOJBI, (OpMUpOBaHUS
MHUPOBO33PEHUS U O0IIEH KyJIbTypHl YeIOBEKa, a TAKXKE IKOJOTHIECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M TIPUPOIHON Cpejie.
Peanusyercs xumuueckoe oOpazoBaHrue 00yJarOMUXCs HA YPOBHE CPEAHETO 0011ero 00pa3oBaHUs CPEACTBAMU YICOHOTO TTPeIMeTa « XUMHS,
COJIep’)KaHHEe U MOCTPOEHUE KOTOPOTO OINMpEAEeHbl B MPOrpaMMe MO XUMHH C YYETOM CHeUM(PUKU HAYKU XUMUHU, €€ 3HAUCHUS B MO3HAHUU
MIPUPOJBI U B MaTepUaIbHOM KU3HU OOIIECTBa, a TAaKXkKe ¢ y4ETOM OOIIMX LieJiel U MPUHIUIIOB, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpentHero obmiero oopa3zoBanus B Poccuiickoit deneparum.

XUMHUS Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0oco0yi0 pojb B COBPEMEHHOM IMBWIM3ALMM, B CO3JaHUM HOBOW 0a3bl
MaTepuaabHOM KyabTyphl. OHa BHOCHUT CBOM BKJIaJ B (OPMHUPOBAHHME PALMOHAIHLHOTO HAYYHOTO MBILIUICHHS, B CO3JaHHUE IIEJIOCTHOTO
npescTaBieHusi 00 OKpYXKalolleM MHpE KaK O €IMHCTBE IPUPOJBI M YelloBeKa, KOoTopoe (GopMHUpYyeTCs B XMMHH HAa OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHpa, OCO3HAHMS B3aMMOCBSI3U MEXKIY CTPOCHHEM BELIECTB, WX CBONCTBAMH U BO3MO>KHBIMU
o0nacTsIMH MPUMEHEHHUS.

TecHO B3aUMOJICHCTBYS C APYTUMU €CTECTBEHHBIMU HAayKaMH, XUMHUS CTajla HEOTHEMJIEMON YacTbi0 MUPOBOM KYIbTYphl, HEOOXOAUMbBIM
YCIOBUEM YCIEUIHOTO TPYyAAa U KU3HU KaXJIOro wieHa oOmiectBa. CoBpeMeHHash XMMHS KaKk HayKa CO3UJaTeNbHasi, Kak HayKa BBICOKHUX
TEXHOJIOTUI HampaBlieHa HA pellleHue TI00aTbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTUS YEJIOBEUYECTBA — CHIPhEBOM, SHEPTeTUUECKOM, MHUIEBOMH,
9KOJIOTMYECKOM 06€30MacHOCTH U OXPaHbI 3J0POBBSL.

B cootBercTBUU ¢ O0IMMHU LEISIMU U MPUHIMIIAMU CpeHEro olmiero oopazoBanus cojepkanue npeamera «Xumus» (10—11 xmaccsr,
0a30BbIif YpOBEHb HM3YyYCHMs) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaIOLIMXCS, HEOOXOAUMYIO UM JJIs
BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOUYEHHUS B )KU3Hb COLIMYMA, MPOI0JKEHUs 00pa30BaHus B PA3IMUHBIX 00JIaCTAX,
HE CBSI3aHHBIX HETOCPEJICTBEHHO C XUMHEH.



CocrapnsiromuMu TipeMeTa « XUMUs SBISIOTCS 0a30Bbie Kypchl — «Opranmueckas xumusi» U «OOImas 1 HeopraHudecKass XUMUsD,
OCHOBHBIM KOMIIOHEHTOM COJICP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHWA 10 HEOPraHW4eCKOW XuMuu (C
BKJIFOUEHUEM 3HAHMHA M3 OOIIed XUMUHM) U opraHumdyecko xumuu. OopmMUpoBaHUE MAHHOM CHUCTEMbl 3HAHUW MpPU H3YyYEHUM IpeaMeTa
obecreunBacT BO3MOKHOCTh PACCMOTPEHUST BCETO MHOTO0Opa3Hsi BEIIECTB HAa OCHOBE OOIINX IMOHSATHI, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranmdeckas XxuMmus» U «OOmas U HeopraHmdeckass XuMus» chopMupoBaHa B IporpamMme 1o
XMMHH Ha OCHOBE CHCTEMHOTO TI0JIX0/1a K U3Y4EHHUIO y4eOHOro Mareprala U 00yCIOBIIeHa HCTOPHUECKA 000CHOBAHHBIM Pa3BUTHEM 3HAHUH HA
OTpeIeIEHHBIX TEOPETUUECKUX YPOBHsIX. Tak, B Kypce OpraHMYeCKON XWMHH BEIIECTBA PAacCMATPUBAIOTCA HA YPOBHE KJIIACCHUECKOW TEOPHHU
CTPOCHHSI OPraHWYECKUX COCTUHEHUN, a Tak)Ke Ha ypPOBHE CTEPEOXHUMHUYECKUX W DIIEKTPOHHBIX TPEJICTaBICHUNW O CTPOCHUH BEIIECTB.
Ceenenns 00 n3ydaeMbIX B Kypce BEIIECTBAX JAIOTCA B PA3BUTHH — OT YIJIEBOJAOPOJIOB /IO CIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeAMHEHUN. B
Kypce OpraHMYeCKOW XMMHHU TOJydaloT pa3BuUTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs MEpBOHAYAIbHbBIC
MPEACTABICHUS O XMUMHYECKOW CBSI3M, KIACCH(DUKAIMOHHBIX MpPHU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOWCTB BEIIECTB OT WX CTPOCHHS, O
XUMHUYECKON PEaKIUU.

[Ton HOBBIM YyIJIOM 3peHHs] B MpeaMeTe «XUMwus» 0a30BOTO ypOBHS pacCMaTPHBAETCS W3YYCHHBIM Ha ypOBHE OCHOBHOTO OOIIIETO
00pazoBaHUsl TEOPETUUECKUM MaTepual U (PaKTOJOTUUECKHE CBEACHHS O BEIIECTBAX MU XUMHUYECKOW peakiuu. Tak, B 9aCTHOCTH, B Kypce
«OO0masi 1 HeopraHuyeckas XUMHUsS» OOYJarOIIMMCS TPEAOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYEHHE IMEPUOJUYECKOr0 3aKOHa C
00IIeTEeOPETHUESCKIX U METOI0JIOTHYECKUX TIO3UIUH, TIIy0)Ke MOHATh HCTOPUIECKOE U3MEHEHHE (DYHKITUN STOTO 3aKOHA — OT 00o0Iaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O Ba)KHEMIIMX BEIECTBAX, MX COCTaBe, CTPOEHHM, CBOMCTBAX M NMPUMEHEHHH, a TaKXK€ O XUMHUYECKHX
peaknusax, UX CyIIHOCTH U 3aKOHOMEPHOCTSAX MpOTeKaHHs AomnoJiHgercs B Kypcax 10 u 11 kiaccoB aneMeHTaMu coepaHHsl, UMEIOIINMHU
KYJIBTYPOJOTHYECKH W MNPUKIATHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IMOHHUMAHHUIO B3aUMOCBSI3M XHUMHHM C JPYTMMU HayKaMu,
pacKkpbIBalOT €€ posib B IMO3HABATEIbHONM M MPAKTUUYECKON NEATEIHHOCTH YEJNIOBEKa, CIHOCOOCTBYIOT BOCIHMTAHUIO YBaKEHHUS K IPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUYECKUX MPUIOKEHUI XUMUHU, TOMOTAIOT BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO
3HAYUMBIX IIPoOJIeMax, CBA3AHHBIX C XUMHEH, KPUTHUECKHA OCMBICIMBATh MHPOPMAIUIO U MPUMEHSATH €€ JUIsl TOMOJIHEHUS 3HAHUH, pelIeHUs
MHTEJUIEKTYaIbHBIX U 9KCIIEPUMEHTAIILHBIX HCCIIe0BATENbCKUX 3a1a4. B 11enom copeprkanue yueOHOro mpeamera «XUMHs JaHHOTO YPOBHS
W3YYEHUS OPUEHTHUPOBAHO Ha (POPMUPOBAHUE Y 00YYAIOIIMXCS MHPOBO33PEHUECKONH OCHOBBI JJIsi MOHUMaHUS (UI0CcOPCKUX UACH, TAKMX KakK:
MaTepHUaIbHOE €JUHCTBO HEOPraHMYECKOTO M OPraHU4YeCKOro MHpa, OOYCIOBIECHHOCTh CBOMCTB BEIIECTB HX COCTABOM U CTPOCHHEM,
MO03HABAEMOCTh MPHUPOAHBIX SBICHUI MYyTEM SKCIEPUMEHTa M PEIICHUS MPOTUBOPEUYHI MEXKIY HOBBIMU (aKTaMU M TEOPETHUYECKUMHU
MPEANOCHIIKaMHU, OCO3HAHNE POJM XMMHH B PEIICHUH DKOJIOTUYECKUX MPOOIEM, a Takke MpodiieM cOepekeHHs] IHEPreTUUECKUX Pecypcos,
CBIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEPHUAJIOB.

B mnane pemieHus 3a7ad BOCHHUTAHHUSA, PAa3BUTHS M COLUAIM3AINHN OOYYAIONMIUXCS MPHUHATHIE MPOTPAaMMOM MO XWMHUU MOAXOIBI K
OTIPEJICTIEHUIO COJIEPKaHUSI U TOCTPOCHHS MpeaMeTa MpeaycMaTpUBarOT (OPMUPOBAHME YHUBEPCAIBHBIX YYEOHBIX NEHCTBHUM, MMEIOIIUX



0a30Bo€ 3HAUEHUE /IS PA3TUYHBIX BUIOB JESITEIBHOCTH: PEHICHUS MPoOJeM, MOUCKa, aHanu3a U 00paboTKi MHPOPMAIIMH, HEOOXOAUMBIX IS
pUOOPETEHUS OIBbITA MPAKTHYECKON U MCCIE0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpakTtuke npenoaaBaHusi XMMHM Kak Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHUs, TaK U Ha YPOBHE CPEAHEro OOLIero oOpa3oBaHus,
IIPU ONPEJCIIEHUN COJEPKATEIbHON XapaKTEpUCTUKU LieJIel N3y4YeHHUs IIpeIMeTa HalpaBIeHUEM NEpBOCTENEHHON 3HAYMMOCTH TPaJULIUOHHO
npu3HaETCs POPMHUPOBAHNE OCHOB XMMHUYECKON HAYKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JEITEITHHOCTH YEJIOBEKA U
KaK OJHOT'O M3 KOMIIOHEHTOB MUPOBOW KyJIbTyphbl. C METOIMUECKON TOUKH 3pEHUSI TAKOM MOAXO0J K ONPENEICHUIO LIeled U3ydeHus NpeaMeTa
SIBJISIETCS BIIOJIHE OTPaB/IaHHBIM.

CornacHo JaHHON TOYKE 3peHHs IJIaBHBIMU LEISIMA U3Y4YEHHU MpeaMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBnsitoTCS:

e (opmupoBaHuE CHCTEMbl XMMHUYECKHUX 3HAHMM KaK Ba)KHEWIIEH COCTABIISAIONIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHMpa, B OCHOBE
KOTOPOI1 JieXKaT KJIIOueBble TOHATUSA, (yHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XMMHUH, OCBOCHHUE S3bIKA HAyKHU, YCBOCHHE M IMOHUMAaHHE
CYUIHOCTHU JJOCTYIHBIX 000011IeHNI MUPOBO33pEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH MX pPa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHuE M pa3BUTHE IMPEACTABICHUI O HAYYHBIX METOAAX TMO3HAHMS BEIIECTB U XUMHMUYECKUX peaKiui, HEOOXOAMMBIX JUIs
MpUOOpPETEHUsI YMEHUN OPUEHTHPOBATHCSI B MUPE BEIECTB U XMMHUECKUX SBJICHUH, UMEIOIIMX MECTO B MPUPOJE, B MPAKTHUECKON U
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CHOCOOOB [JESITEIbHOCTH, CBSI3aHHBIX C HAOMIOAEHUEM M OOBACHEHHMEM XUMHYECKOIO HKCIEPUMEHTA,
cOOJTI0IEHUEM MPABIIT 0€30TTaCHOTO OOpaIICHUS C BEIIECTBAMH.

Hapsiny ¢ stuM, coxmepkarenbHas XapaKTEpPUCTHKA LEJIEd W 3aJad M3Y4EHHs IpeAMeTa B INPOorpaMMme IO XMMHHM YTOYHEHA H
CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMH B CHUCTEME cpeHero obuiero oopazoBanus. CerofHs B NPEnoJaBaHUU XUMHU B
Oonbleil creneHH OTHAETCA MNPEANOYTEHHE IPAKTUYECKOH KOMIIOHEHTE COoJepKaHusl OOydeHHus, OpPHEHTUPOBAHHOM Ha IOATOTOBKY
BBIIYCKHMKA 00111€00pa30BaTe/IbHON OpraHu3aliy, BIaICOIIero He HabopoM 3HaHUi, a QYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOaMu
Y YMEHUSIMU aKTHBHOT'O IIOJy4YEHMs 3HAHUN U IPUMEHEHHS UX B PEaJIbHOM JKM3HU [Vl PELLECHUS IIPAKTUYECKUX 3a1a4.

B cBsA3u ¢ 3TUM NIpH U3ydeHHUH NTpeaMeTa «XUMUS» JOMUHHUPYIOLIee 3HaUeHHe IPpUoOpeTaoT Takue eI U 3a7aull, Kak:

ajanTanus OOydyarolMXCsl K YCIOBMSM JIUHAMHUYHO DPAa3BHBAIOILIErOCs MHUpa, (GOPMHUPOBAHUE HHTEIICKTYAIbHO Pa3BUTOM JIMYHOCTH,
TOTOBOHM K CaM000pa30BaHMIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY IIPUHATUIO IPAMOTHBIX PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

(bopmMupoBaHue y 00y4aromuXcs KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMMI), UIMEIOLUX YHUBEPCAIbHOE 3HAUCHHE JUIsl Pa3IMUHbIX
BUJIOB JICATEIBHOCTH: pELIeHHUs] Mpo0sieM, IMOMCKA, aHaliu3a M 00paboTKM HHPOPMALUHM, HEOOXOAMMBIX s HPUOOPETEeHHs OIbITa
JEeATeNbHOCTH, KOTOpas 3aHUMAaeT BaXHOE MECTO B MO3HAHUM XMMMH, a TaKXKe JUIsl OLEHKH C MO3MLIMH 3KOJOrMyeckoi 0e30macHOCTH
XapaKTepa BJIMSHHS BEIECTB U XUMUYECKUX IIPOLIECCOB HA OPTaHU3M UYEJIOBEKA U IPUPOJIHYIO CPENY;



pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaIONIUXCs: CIIOCOOHOCTH CAMOCTOSITETEHO
HpI/IO6peTaTb HOBBIC 3HAHHUA II0 XMMHUHN B COOTBETCTBHUU C KU3HCHHBIMU HOTp€6HOCTSIMI/I, HCIIOJIb30BaTh COBPCMCHHBIC I/IH(l)OpMaLII/IOHHBIG
TEXHOJIOTUH JUTS TTOWCKA U aHaJM3a y4eOHOH U HAyIHO-TIONMYIIAPHON HHPOPMALUU XUMHUYECKOTO COJICPKAHNUS;

dbopMHupOBaHHE W pPA3BUTHE Y OOYYAIONIMXCS ACCOIMATUBHOTO U JIOTMYECKOTO MBIIUICHUS, HAOJIOIaTeIIbHOCTH, COOPaHHOCTH,
AKKYPAaTHOCTH, KOTOPLIC 0COOEHHO H€O6XOI[I/IMI>I, B HaCTHOCTH, IIPH INIAHUPOBAHHU U ITPOBCACHNUN XUMHUYCCKOI'O SKCIICPUMECHTA,

BOCIIUTAHHUE Y O0YyJarOIuXcsi YOeKIEHHOCTH B TYMAHUCTHYECKON HAIMpPaBJICHHOCTH XUMHH, €€ BOXHOM POJIM B PEIICHUH TI00aTbHBIX
po0JIeM PAMOHAIBHOTO MPUPOIOTIONB30BAHHUS, ITOMTOJTHEHUS SHEPTETUICCKIX PECYPCOB U COXPAHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHHUS
HE00X0IMMOCTH OEpe’KHOTO OTHOIIEHHUS K IPUPOJIE U CBOEMY 3/10POBbIO, a TAKXKe MPUOOPETEHHSI OIBITA MCIIOJIb30BAHMS TIOJYYEHHbBIX 3HAaHUI
U IPUHATHUSA TPAMOTHBIX pemeHHﬁ B CUTyallUsX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUAMMU.

B yuebGHOM maHe cpemHero oOmiero o0Opa3oBaHHsS TPEeAMET «XHUMHs» 0a30BOT0 ypOBHS BXOIUT B COCTaB MPEAMETHON 0O0JIacTh
«EcTecTBeHHO-HAY4YHBIE ITPEIMETHI.

OOmiee ynciI0 9acoB, OTBEAEHHBIX UIsl M3yYCHUsI XUMHUH, Ha 0a30BOM YPOBHE CpeIHEro o0mero oOpa3oBaHus, COCTaBIAET 68 4acoB: B
10 ximacce — 34 gaca (1 gac B Henemnio), B 11 kimacce — 34 yaca (1 gac B Hezemio).

COJEP)KAHUE OBYYEHUA 11 KJIACC

OBIIAA U HEOPTAHHYECKAS XUMMUAA

Teoperudeckne 0CHOBbI XUMHHU

XUMHYECKUH 37eMeHT. AToM. Sapo atoma, M30TOMBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHYCCKHUE YPOBHH, IMOAYPOBHHU. ATOMHBIE
opburanu, S-, p-, d- anmemenTsl. OCOOEHHOCTH pacIpeeeHUs ICKTPOHOB [0 OPOMTAISAM B aTOMax AJIEMEHTOB IIEPBBIX YETHIPEX IIEPHOIOB.
DneKkTpoHHass KOH(HUTypalusi aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux 3iemMeHToB [[. M. MenaeneeBa. CBsizb MEPUOJMYECKOTO 3aKOHA M
[Tepuonnueckot cucrembl xumuueckux snemeHToB J[. M. MeHnneneeBa ¢ COBPEMEHHOM TeOpHUel CTpOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB M O00pa3yeMbIX HMMHU MPOCTHIX U CIIOXHBIX BEIIECTB IO TPyNIaM W MepHojaM. 3HauyeHUe
MEePUOTUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHUUYECKasl CBSA3b. BUIbI XMMUYECKOHN CBS3W (KOBaJCHTHAsI HEMOJISIPHAS M TMOJISIPHAs, HOHHAS, METAJTMYCCKas).
Mexanu3mbl 00pa3oBaHMsI KOBAaJCHTHONW XUMHUYECKOW CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemiectBa MONEKYISIPHOTO U HEMOJEKYJISAPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAJUIMUECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKOU PEIIETKHU.



[TonsTue o gucniepcHbIx cucteMax. ICTUHHBIE U KOJUIOMAHBIE paCTBOPBL. MaccoBas 107151 BEIIECTBA B PACTBOPE.

Krnaccudukanuss HeopraHHYECKUX cOoeAMHEHHWN. HOMEHKIIaTypa HEOpPraHWYECKUX BEHIECTB. | eHeTHuYeckas CBS3b HEOPraHWYECKUX
BEIIECTB, MPUHAJICKAIINX K PA3JIUYHBIM KJIaccaM.

Xumunueckas peakius. Knaccudukanus XMMHUECKUX peaklUi B HEOPraHWYECKOW M OpraHM4ecKod XUMHUH. 3aKOH COXPaHEHHUS MacChl
BEIIECTB, 3aKOH COXPAHEHUs U IPEBPALICHUS SHEPTUH NPU XUMUYECKUX PEAKIIUSX.

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT Pa3iMYHBIX (GakTopoB. OOpaTHMbIe peakinu. XMMHUYeCKoe paBHOBecre. DaKTOphI, BIUSIONINEC
Ha COCTOSsIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [larense.

OnektponuTHdeckas aucconunanus. CuiabHbIe W cialObie 3eKTponuThl. Cpena BOJHBIX PACTBOPOB BEIIECTB: KHCIAs, HEHTpaslbHAs,
IIeI0YHASL.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEePUMEHTATBHBIE METOJIBI M3YUEHHUs BEIIECTB U WX MPEBpaIleHUi: neMoHcTparms Tadnui «llepronnyeckas cucteMa XUMHUYECKUX
anementoB JI. M. MeHnneneeBa», u3ydeHHe MoJeNeH KPHUCTAUIMYECKUX PEIIETOK, HAOIIOJAEHWE U OINHCAaHUE JIEMOHCTPAllMOHHBIX U
Ja0OpaTOPHBIX OMBITOB (Pa3jIOKEHHE TMEPOKCHIA BOJOPOJa B MPHUCYTCTBUM KaTaM3aTopa, OMpPEACNIEHHE Cpeabl PAcTBOPOB BEIIECTB C
MTOMOTIIFI0 YHUBEPCAITHHOTO WHINKATOPA, PEAKIIUM HOHHOTO 0OMEHa), MPOBEJCHUE TTPAKTUUECKON paboThl «BiusiHue pa3IudHbIX (PaKTOPOB Ha
CKOPOCTh XUMHYECKON PEaAKIUN.

Pacuérhbie 3amaun.

Pacu€thl mo ypaBHEHMSIM XUMHUYECKHX PEAKIWd, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUEThl, paCUEThl C HCMOJb30BAHUEM MOHATHS
«MaccoBas J0Js BEIICCTBAY.

Heopranunueckasi xumus

Hewmeramnsr. [lonoxxenne HemetaiioB B [lepuoanueckoii cucteme xumudeckux 3aemenToB J[. . MenzeneeBa 1 0COOCHHOCTH CTPOEHUS
atomoB. du3nyecKkre CBOKWCTBA HEMETAIIIOB. AJUIOTPOTIHS HEMETAUIOB (Ha IPUMEpPE KUCI0poaa, cepbl, hochopa u yriaeposa).

XHWMHYECKHE CBOMCTBA BKHEHIIIMX HEMETAIIJIOB (TAJIOTEHOB, CEphI, a30Ta, (hocdopa, yriaepoaa U KpeMHUSA) U UX COSAMHEHUHN (OKCHIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJOPOJHBIX COSTUHEHUN ).

[IpumeHeHne BaXHEUIIINX HEMETAJIIOB U UX COCIMHEHUN.

Mertamnbl. [Tonoxxenue meramioB B Ilepuogmdeckoit cucreme xumudeckux anemeHToB JI. M. MenaeneeBa. OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YeK aToMOB MeTaioB. OOmme ¢usmdeckue cBoicTBa MeTauioB. CIUlaBel METaUIOB. DJIEKTPOXMUMHUYECKUN DI
HanpsH>KEHU METaJIOB.

XUMUYECKHE CBOWCTBA BaXHEHIIMX METAIOB (HATpWi, Kamui, KalblUi, MarHui, amlOMUHUHN, IHUHK, XpOM, XeJe30, MeAb) U HX
COCIUHEHUH.

O61ue crnocoObl Moay4eHust MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHHKE.



DKCIIepUMEHTAIBHBIE METOJbl HM3y4YCHHsI BEIIECTB M WX MPEBPAIICHHUA: HM3YYCHHE KOJUICKIHMH «MeTaibl M CIUIaBbl», 00pasloB
HEMETAJIJIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4, HaOJII0/ICHUE U ONHUCAaHUE JIEMOHCTPAIMOHHBIX U TaOOPATOPHBIX OMBITOB (B3aUMO/ICHCTBHE
TUAPOKCH/IA aIFOMUHUS C PACTBOPAMU KHUCIIOT M IIEJI0YeH, KaueCTBEHHBIC PEAKIIMKM Ha KATHOHBI METAJIIOB).

PacuérHpic 3amaun.

Pacuérer Maccer BemecTBa i 00bEMa Ta30B MO0 M3BECTHOMY KOJIMYECTBY BEIISCTBA, MAacCe WM O0BEMY OJHOTO M3 yYaCTBYIONIUX B
peaKkIMy BEIIECTB, pacuéThl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUHU, €CJIM OJTHO U3 BEHIECTB UMEET IPUMECH.

XuMHS U KM3HDb

Ponp xumum B o0ecriedeHNU SKOJIOTUYECKOM, YHEPTreTUYECKON U MUIIEBOM O€30MacCHOCTH, Pa3BUTUU MeIUIMHBL [loHATHE O HAaydHBIX
METO/IaX MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenus: 06 0OMMX HAYYHBIX IPUHIIATIAX TPOMBIIIIICHHOTO MOJTYYSHHUS! BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpEe BEHIECTB M MAaTEPUAIOB: BAXKHEWILHNE CTPOUTEIbHBIE MaTepHabl, KOHCTPYKIIMOHHBIE MaTepHaIbl, KPacKH, CTEKIIO,
KepaMHKa, MaTePHAIIBI JJIs SJICKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUIECKHNE U MUHEPAIbHBIC YI0OpEHHS.

XUMHS ¥ 3I0POBhE UETIOBEKA: MPaBHJIa UCIIOJIH30BaHUS JICKAPCTBEHHBIX MTPENapaToB, MpaBuiia 0€30MacHOTO MCIOJIb30BAHUS MTPENapaToB
OBLITOBOM XUMUH B IMOBCEIHEBHOMN KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzarust MeXnpenMETHBIX CBSI3€M NMpU W3ydYeHMH OOIed W HEopraHudecko xuMuu B 11 Kiacce OCYIIECTBISETCS dYepes
WCIIOJIb30BAHUE KaK OOIMMX E€CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATHH, SBJISIOMIUXCS CUCTEMHBIMH JUISI OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mmme ecTeCTBEHHO-HAyYHBIE TTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJM3, CUHTE3, KiacCu(UKaIUs, MepUOUIHOCTD,
HaOIOZCHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE, H3MEPEHUE, SBJICHHUE.

®du3uKa: Marepusi, SHEPrus, Macca, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIN, PAJUOAKTUBHOCTb, MOJICKYJIA, SHEPreTUUCCKUN
YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHAE BEIECTBA, (PU3NUECKUE BETMYUHBI M €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buosnorus: xkiueTka, opraHusM, SKocucTeMa, ouocdepa, MaKpo- U MUKPOIJIEMEHThI, BATAMHHBI, OOMEH BEIIIECTB B OpraHU3ME.

I'eorpadusi: MuHEpabl, FTOpHBIE TOPObI, OJIE3HBIE UCKOTIAeMbIE, TOIUIMBO, PECYPCHI.

TexHonorus:: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJUTYpIHsi, MPOU3BOACTBO CTPOUTEIBHBIX MaTEPHANIOB, CEJIbCKOXO3SMCTBEHHOE
MPOM3BOJICTBO, THIINEBAs IPOMBIIUICHHOCTh, (hapMalleBTHUeCcKas IPOMBIIUICHHOCTb, IPOM3BOJACTBO KOCMETHYECKHUX IpEIrapaTos,
MIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEPUAIIOB, JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT UH.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN HA BA30BOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnmBaeT TpeOOBaHWS K pe3ylbTaTaM OCBOCHHUS OOYUYAIONIUMUCS TPOTPaMM CpeaHEro oOIero oOpa3oBaHUS
(JINYHOCTHBIM, METANpEeJMETHBIM H NPEeIMETHBIM). HaydHO-MeTOIM4ecKkoil OCHOBOW Ui pa3pabOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBercTBHM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JMYHOCTHBIX PC3YJIbLTATOB OCBOCHHUA IPEAMCTA «XuMus» Ha
YpOBHE cpeHero 00miero 00pa3oBaHus BBIACICHBI CICIYIONIUE COCTABIISIOMINE:

OCO3HaHHE OOYYAIONUMHUCS POCCHUICKONW TPaKTaHCKOW MISHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH W
CaMOOTIPE/ICIICHUIO;

HaJIMYMEC MOTHUBAIINU K 06y‘I€HI/IIO;

[eJICHANTPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JTMYHOCTH HA OCHOBE KITIOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPaauliuii 6a30BOi
HAayYKU XHUMHUU,

TOTOBHOCTHL M CIIOCOOHOCTDH 06y’~IaIOH_[I/IXC$I PYKOBOACTBOBATECA B cBOEH ACATCIIBHOCTH LEHHOCTHO-CMBICJIOBBIMHU YCTAaHOBKAaMMU,
MPUCYIIMMHU LIEJIOCTHOM cHCTEME XUMUYECKOTO 00pa30BaHus;

HAJIN4YHEC IMPABOCO3HAHUA JIKOJIOTUIECKOH KYJIbTYPBI U CIIOCOOHOCTH CTaBUThH OEJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHHS MpeaMeTa «XUMHUS» JOCTHUTAIOTCS B €IUHCTBE Y4eOHOM M BOCHUTATENBHOW NEATEIbHOCTH B
COOTBETCTBUU C T'YMaHUCTHUYECKUMHU, COLUOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€ajJaMH POCCUIICKOTO I'pa)JIaHCKOTO
oOuiecTBa, MPUHATHIMUA B OOILIECTBE HOpPMaMU U MpPaBUJIAMU IMOBEACHHUSA, CIIOCOOCTBYIOUIUMH IpOLIECCaM CaMOIO3HAHUS, CaMOPa3BUTHUS U
HPaBCTBEHHOI'O CTAHOBJIEHUS TUYHOCTU O0YyJaIOLTUXCA.

JIn4HOCTHBIE PE3YNbTAThl OCBOEHUS MpeaMeTa «XUMHUsS» OTpakaloT CcHOPMHUPOBAHHOCTH OINbITA MO3HABATENLHOM M MPaKTHYECKOU
NEeSITeIbHOCTH 00YJaoIIKXCs 110 pealii3aliy IPUHATHIX B OOLIECTBE LIEGHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS 00YUYaIOUIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABONOPAIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMaX M MpaBUiIaxX MEKINYHOCTHBIX OTHOLICHU N B KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOH AESITETLHOCTH MPU CO3AAHUU YU€OHBIX MMPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATEIbHBIX 3a1a4,
BBITIOJTHEHUH XUMUYECKHUX IKCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThl IPYTHX MPU aHAIH3€ Pa3UYHbIX BUIOB y4yeOHOU
NesITeNIbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE€YECTBEHHOM XUMUM;

YBaKEHHsI K IIPOIIECCy TBOPUECTBA B OOJIACTH TEOPUM M MPAKTUYECKOI'O MPUMEHEHUSI XMMHMH, OCO3HAHUS TOTO, YTO JIOCTHUIKEHUS HAyKH
€CTh Pe3yJIbTaT JUIUTENIbHBIX HAOIIOEHUH, KPOIIOTIMBBIX SIKCIIEPUMEHTAIBHBIX IOUCKOB, OCTOSIHHOTO TPYy/la YYEHBIX U MPAKTHKOB;



MHTEpeCa U MO3HABATEIIHBIX MOTUBOB B MOJYYEHHUU M TOCIEAYIOIEM aHAIN3e HH()OPMAIH O MEPEJOBBIX TOCTHKEHUAX COBPEMEHHON
OTEYSCTBECHHOM XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHUS;

CIOCOOHOCTH OILIGHWBATh CUTYallW, CBSA3aHHBIC C XUMHYECKUMH SIBICHUSMHU, U MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE MOBEJEHHE U MOCTYNKH CBOMX TOBApUILEH C MO3MIMHA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE
ITOCJIEACTBUM 3THX NOCTYIIKOB;

4) popMupOBaHMS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMs 1IEHHOCTEM 3740poBOro M 0Oe30macHoro odpasza KU3HH, HEOOXOJIMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
(bu3NYeCKOMY U IICUXUYECKOMY 37J0POBBIO;

coOroieHus rpaBuil 6e30MacHOro oOpalleHus ¢ BeeCTBaMU B ObITY, IOBCETHEBHOM KU3HU U B TPYIOBOI 1€ TEIBHOCTH;

MMOHUMAaHMsI [IEHHOCTH MPaBWJI WHIUBUAYAIBHOTO U KOJUJIEKTUBHOTO O€30M1aCHOTO MOBEACHHS B CUTYAIUSAX, YTPOXKAIOIIUX 3/10POBBIO U
JKU3HH JTIONICH;

OCO3HAHMS MOCIEACTBUI U HENPHUATHS BPEJHBIX IPUBBIYEK (YIOTPEOIEHUS aAJIKOT0JIs, HAPKOTUKOB, KYpPEHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATENILCKON JESATEIbHOCTH, OOLIECTBEHHO MOJIE3HOW, TBOPYECKOM M APYIHX
BUJIAX JIESATEIBHOCTH;

YCTAaHOBKH Ha aKTUBHOE Y4acCTHE B PEILICHUH IPAKTUYECKUX 33]1a4 COLMAIbHOM HAalIpaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO NMpodeccuil pa3inyHOro poja, B TOM YHCJIE Ha OCHOBE MPUMEHEHMs MPEJAMETHBIX 3HAHWH 110
XUMUHY;

YBaKEHUS K TPYLY, JIOASIM TPYAA U pe3ylbTaTaM TPYJAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHJIMBUAYAJIBHOW TpaeKTOpHM 0Opa3zoBaHMsl, Oynaylied nmpodeccuu U peann3anuu coOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U MOTpeOHOCTEl 0011ecTBa;

6) PK0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJ1eCO00Pa3HOr0 OTHOIICHUS K IPUPOJE, KaK HICTOUHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMiie;

MOHMMAaHUs TJI00aJIbHOTO XapaKTepa S3KOJIOTHYECKUX MPOoOJIeM, BIHSHUS HKOHOMHYECKUX IPOLECCOB HAa COCTOSHME MPUPOTHON U
COLIMAJIBHOU Cpebl;

0CO3HaHMS HE0OXOAMMOCTH MCIIOJIB30BaHUS JOCTHKEHUH XUMUU /ISl pELIEHHsI BOIPOCOB PAlMOHAIBHOTO MTPUPOIONIOIb30BaHHUS;

aKTUBHOTO HEMpPUATHUS ACUCTBUH, NMPUHOCAIIMX BpPEJ OKpYyXKarolled NPUpPOJHOW cpene, yMEHHs NPOrHO3MPOBATh HEOIaromnpusTHbIE
9KOJIOTMYECKHE MOCIEACTBYS IPEATNIPUHUMAEMBIX IEHCTBUI U MPEAOTBPAILATh UX;



HaJU4MUs PAa3BUTOTO HKOJIOTUYECKOTO MBIIIJICHUS, KOJIOTUYECKON KYIbTYphI, OMbITA JAESITEIBHOCTH 3KOJIOTMYECKON HAmnpaBlIEHHOCTH,
YMEHHSI PYKOBOJICTBOBAThCS MMHU B TIO3HABATEIbHON, KOMMYHHKATUBHOW M COIMAIBHON TNPAaKTUKE, CIIOCOOHOCTH W YMEHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(POoOHuH;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBCHHOH MPAKTHKH,

MOHUMaHUs CHEHU(PUKH XUMUM KaK HAyKHd, OCO3HAaHHs €€ poju B (POPMUPOBAHHM PAMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3AaHUHU
LIETIOCTHOTO TIPEJICTABIICHUS 00 OKpPY)KAroIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B MO3HAHWU MPHUPOIHBIX 3aKOHOMEPHOCTEH W
perieHur Tpo0IeM COXpaHEHHS TIPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH JIJIsi COBPEMEHHOM ITUBUIIU3AIMH: B €€ TYMaHUCTUUECKOW HAMPABIIEHHOCTH U B&KHOW POJIH
B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOW KYJIbTYpbI, PEHIEHUWU TI00ATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUsI UYEIOBEYECTBA — CHIPHEBOM,
SHEPTeTUYECKOM, THINEBOM M HKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIIEUYEHWH YCIOBHH YCIEIIHOTO TpyAa |
9KOJIOTUYECKH KOMGPOPTHOM KU3HU KKIOTO WIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJI0B TIO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH
WCIIOJIh30BaTh MOJyYaeMble 3HAHUSI JIJIsl aHAIU3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO MUpPa M MPOUCXOIANINX B HEM W3MEHEHUH, YMEHUS
JenaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha OCHOBE HAYYHBIX (DaKTOB M UMEIONTUXCS JJAHHBIX C IEJIbIO TIOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJb30BaTh XUMUUECKHE 3HAHUS JIJIS1 PEIICHUS MPoOJIeM B peaTbHBIX )KU3HECHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO U MCCIICIOBATEILCKON A TEIIPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY TIOJIyY€HUIO HOBBIX 3HAHUU 1O XUMHUH B
COOTBETCTBHUH C )KM3HCHHBIMHU MTOTPEOHOCTSIMHU;

HWHTEpeca K 0COOCHHOCTSM TPy/a B Pa3IudHbIX chepax MpohecCuoHaATBHOMN IeATeTbHOCTH.

METAIIPEMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOSHHUS YUeOHOTO MIpeAMeTa « XUMHs» Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBIC TSI (POPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIONIUXCS MEXKIMCHIUILUIMHAPHBIE (MEKIIPEAMETHBIE) OOIIEeHAaydyHbIE TOHSTHS,
OTpaXkarollye IEJIOCTHOCTh HAYYHON KapTHHBI MUpa U CHEHU(PHUKY METOJOB MO3HAHHWSA, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEII[ECTBO, DHEPrHs, SBIIEHUE, MPOLIECC, CHUCTEMa, HAyUHBbIM (PaKT, MPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIO0BaHUE,
HaOI0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTue);

yHHUBEpCalbHbIe y4eOHbIE JCWCTBHs (IO3HABATENbHBbIC, KOMMYHUKATHUBHBIC, PEryJIATHBHBIE), oOecreuuBaromue QOopMHPOBAHUE
(YHKIIMOHATBHOM IPaMOTHOCTHU M COITUAIBHOM KOMITETEHIIUN 00yJarOIINXCs;

CIOCOOHOCTH 00YUaIOIUXCS MCTIOIB30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE yueOHbIE
JEHCTBUS B IO3HABATEIBHOM M COLMAIBHOM MPAKTUKE.



MeTaHpeHMCTHBIC PE3yIbTaThl OTpPAKAOT OBJIAACHHUC YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I MO3HAaBAaTCIIbHBIMH, KOMMYHHKATHUBHBIMHU U
PEryJIIITUBHBIMU HCﬁCTBHHMH.

OBjajieHUue YHUBEPCAIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMU /IE/iCTBUSIMM:

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITEIIEHO (POPMYITHPOBATH U aKTYyaATM3UPOBATH MIPOOIIEMY, BCECTOPOHHE €€ paccMaTpHBaTh;

ONpCACIIAThL LCJIN ACATCIIBHOCTU, 3aaBasd IapaMETpbl WM KPUTCPHUHU HX HOOCTHIKCHHA, COOTHOCUTHL PE3YIbTAaThbl ACATCIBHOCTHU C
IIOCTAaBJICHHBIMMU IICJIISIMHU,

HCII0JIB30BAaTh IpHW OCBOCHUHA 3HAaHUU HpI/IéMBI JIOTHYECKOI'0 MBILNIJICHUS — BBIACIATE XapPaKTCPHBIC ITPU3HAKH HOHATHH U YCTaHaBJIMBATb
HX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIINUEC ITOHATUA I 00BsICHEHUS OTACIIBbHBIX (baKTOB u SIBHCHHi/JI;

BBI6I/IpaTI) OCHOBAHHUA U KPUTCPUU IJIA KHaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIMBATH NPUYNHHO-CICACTBEHHBIC CBA3H MCKIY N3YUaCMbIMU ABJICHUAMMU,

CTPOUTH JIOTUYCCKUC PaACCYXKICHUA (I/IH)IYKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJIATE 3aKOHOMCPHOCTH W IMPOTUBOPCHUUSA B
paccMaTpruBACMBIX SABJICHUAX, q)OpMy.]'H/IpOBaTB BBIBO/IbI 1 3aKJIFOUYCHU S,

INPUMCHATE B IIPOLECCE IMO3HAHUSA, HCIOJIB3YEMBIC B XHWMHWU CHMBOJIMYCCKUE (SHaKOBI)Ie) MOJECIIH, Hp606pa3OBBIBaTI) MOOCJIBHBIC
MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA, XUMUYecKass (opmyra, ypaBHEHHE XUMHUYECKON PEAKIUU — MPHU PEIICHUH YIeOHBIX
MMO3HABATENBHBIX W TMPAKTHUYECKUX 3ajad, MPUMEHITh Ha3BaHHBIC MOJEIbHBIC TPEACTABJICHUS JUIS BBISBICHUS XapaKTEPHBIX IMPHU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB M XUMHYCCKUX PEAKIIHIA;

dbopMyIUpOBaTh IENM U 3aJa4d HCCIEAOBAHUS, HMCIOJB30BaTh TMOCTABJICHHBIE W CAMOCTOSATEIBHO C(HOPMYIMpPOBAHHBIC BOIPOCHI B
KaueCcTBEe MHCTPYMEHTA MO3HAHMS M OCHOBBI JIJIs1 (GOPMHUPOBAHHMS TUIIOTE3HI TIO MMPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHH;

BJIQJICTh HAaBBIKAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEJCHUS YUYCHHUYECKHX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHS
HaOMIOAaTh 3a XOJOM MPOIEcCca, CAaMOCTOATEILHO MPOrHO3UPOBAThH €r0 Pe3yabTaT, (OpMyIupoBaTh OOOOIICHUS W BBHIBOABI OTHOCHTEIHLHO
JOCTOBEPHOCTH PE3yJIbTAaTOB MCCIEAOBAHUSA, COCTABISATH 0OOCHOBAHHBIN OTUET O MPOJIeNaHHOM paboTe;

MpHOOpETaTh OMBIT YYCHUUYECKON UCCIIEOBATEILCKON M TMPOEKTHOW NEATENbHOCTH, MPOSBIATH CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB PELICHHS MPAKTUUYECKUX 3a]a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HaHHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHGOpMalUU (HAYYHO-TIOMYISIpHAs TUTepaTypa XUMHUYECKOTO COAEPIKAHMs, CIPABOYHBIE
nmocoOusi, pecypcbl MHTepHeTa), aHaIM3UPOBATh HHQPOPMAIMIO PA3IMYHBIX BUAOB M (OpPM NPEICTABICHUS, KPUTUYECKH OICHUBATH €&
JIOCTOBEPHOCTh U HETPOTUBOPEUUBOCTH;



(bopMyITHUpOBaTh 3alpPOCHl U MPUMEHATH PA3IMYHBIC METOJbl MPHU MOUCKE U OTOOpe MH(OPMANMU, HEOOXOIUMOW MIJisl BBIMOJHEHUS
y4eOHBIX 3a/1a4 ONPEACAEHHOTO TUTIA;

MIPUOOPETATh OIBIT HCIIOJIb30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUN M PA3JIUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIFHO BBIOMPATh ONTUMATBHYIO (DOpMY IpeacTaBiIcHHS HHPOPMAIUHU (CXeMbI, IpaduKH, AUarpaMMbl, TaOIHIIBI, PUCYHKH U
ApyrHe);

WCI0JIb30BaTh HAYYHBIH S3BIK B KAa4yeCTBE CPEACTBA MMPH paboTe C XUMHUYECKOH HWHQPOpMAIUEH: NMPUMEHSITh MEKIIPEIMETHBIC
(busndeckue U MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMyITbl, a00peBHaTyphl, HOMEHKIIATYPY;

HCII0JIb30BaTh U TIPe0OPa30BBIBATH 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISITHOCTH.

OByajieHHe YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH € CTBUSIMU:

3aJlaBaTh BOMPOCHI TI0 CYIIECTBY OOCY)KTaeMOUW TEMBI B XOJIE JUANOTa W/WIW JHUCKYCCHH, BBICKA3bIBATh UACH, (DOPMYIUPOBATH CBOU
MIPETI0KEHUS OTHOCUTEIHHO BBITIOTHEHUS MPETIOKESHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIlUCH pe3yabTaTOB II03HABATEIBHOW JCSITEIBHOCTH, TOJYYCHHBIX CaMOCTOSTEIBLHO WM COBMECTHO CO
CBEPCTHHKAMH TPH BBITIOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHUECKOW pabOThI MO HCCIICOBAHHIO CBOWCTB M3y4aeMBIX BEIECTB,
peayim3anuu y9eOHOTO MPOeKTa M (HOPMYIUPOBATh BBIBOJBI 0 pe3yibTaTaM MPOBEIEHHBIX HMCCIICTOBAHUI MyTEM COTJIACOBAHHS TIO3UIMHA B
X0J1e 00CYXICHHUS 1 0OMEHAa MHCHUSIMHU.

OBnajjeHHe YHMBEPCAJIbHBIMH PeryJIITUBHBIMU AeiiCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBAThH U OCYILECTBISATH CBOIO NIO3HABATENIbHYIO AEATEIBHOCTD, OTIPEeNss €€ UelH U 3a/1a4k, KOHTPOJIUPOBATh U
0 Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh MpeiJiaraéMblii aqrOpUTM JIEHCTBUN MpPH BBHIMOJIHEHUM Y4E€OHBIX M MCCIEI0BATENbCKHUX 3a/ad,
BBIOMpaTh Hanbosee A3pHEeKTUBHBIN CIOCO0 MX PEIICHHS C YIETOM MMOTyYeHUs HOBBIX 3HAHUN O BEIIECTBaX U XUMUYCCKUX PEaAKITUIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOaHalIN3a U CAaMOOIICHKH.

MNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHudeckasi XUMUs 0TPaXKaroT:

cOpPMUPOBAHHOCTH MPEACTABICHUI: O XUMHUYECKON COCTABIIAIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MHUPA, POJIM XUMUU B MO3HAHUU
SBJICHUW TPUPOJBI, B POPMUPOBAHUU MBIIUICHUS] U KYyAbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW i pelieHHs
MPAKTUYECKUX 33724 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0POBBIO M MPUPOAHOMN CpeEIe;

BIIJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE MOHATUS (XUMUYECKUI AJIEMEHT, aTOM, H30TOI, S-,
p-, d- 3JeKTPOHHBIC OPOUTAIIH ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIH 00bEM, BAIEHTHOCTD, JJIEKTPOOTPHUIIATEILHOCTD, CTENIEHb OKUCIICHHS,
XUMHYECKasl CBs3b (KOBaJIGHTHAs, HOHHAsS, METAJUIMYECKas, BOJOPOAHAS), KPUCTAJUTMUECKAsl PEIIETKA, TUIIBI XUMUUYECKUX PEaKIUui, pacTBOp,
ANEKTPOJIUTHI, HE3JIEKTPOJMTHI, SJIEKTPOJIMTHYECKAs] AUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTbh XUMHUUYECKOW pEaKlUH,
XMMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs IIEKTPOIUTUYECKON AMCCOIMAIMU, nepruoandeckuii 3akon /. M. MenneneeBa, 3akoH



COXPAHEHHUSI MacChl BEILLECTB, 3aKOH COXPAaHEHUS U MPEBPAILEHUS 3HEPIUU MPU XMMHUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
SI3bIK  XMUMHHM, MHUPOBO33PEHUYECKUE 3HAHUsS, JIeKalMe B OCHOBE MOHMMAHHUS MPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBIICHUM,
(aKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX, COCTAaBE, IMOJIYYCHUH M O€30MaCHOM MCIOJIb30BaHUH BaXKHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY
U IPAKTHYECKOM IEeATENbHOCTH YEJI0BEKa,

cOPMHUPOBAHHOCTh YMEHHU BBISBIISTH XapaKTepPHBbIC TIPU3HAKM TMOHATHHA, YCTAaHABJIMBATH WX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHME MOHITHS MPU ONTMCAHUN HEOPraHUYECKUX BEUIECTB U UX MPEBPAILCHUI;

c(OpPMHUPOBAHHOCTh YMEHHMM MCIIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY JJISi COCTaBICHHUS (OPMYN BEIIECTB M YPAaBHEHMH XUMHYECKHUX
peakmmii, cucremarndeckyro HomeHknatypy (IUPAC) u TpuBManmpHBIe Ha3BaHHS OTACIHHBIX HEOPTaHWYECKHX BeEUIeCTB (YrapHbBIH Tas,
YTJIEKUCIBIN Ta3, aMMHUaK, raliéHas U3BeCThb, HeTalI€Has U3BECTb, MUTHEBAs COJA, MUPUT U JPYyTHUe);

c(OpPMUPOBAHHOCTh YMEHUN OMNpPEAENATh BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS XWMHUYECKUX DJIEMEHTOB B COEIUHEHMSX Pa3IUYHOIO
COCTaBa, BUJ XHMHUYECKOH CBSA3M (KOBAJIEHTHAasl, NOHHAs, METaJUIMUecKas, BOJIOPOJHAs) B COCIMHEHMSX, THUIl KPUCTAJUIMYECKOW pPeIéTKu
KOHKpPETHOTO BelllecTBa (aTOMHas, MOJIEKYNspHas, MOHHAs, MeTaJlInyecKas), XapakTep Cpelbl B BOJHBIX pacTBOpaXx HEOPraHHYECKHX
COCITMHEHNH

c(OpPMUPOBAHHOCTh YMEHHUI YyCTaHaBIMBaTh NPUHAMAIEKHOCTh HEOPraHMYECKUX BEIIECTB 10 HMX COCTaBYy K OIPEICIEHHOMY
KJ1acCy/Tpynne cOeqMHEHHH (ITPOCThIe BELIECTBA — METAJIIbl U HEMETAJUIbI, OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEepHbIE THIPOKCUIBI, COJIN);

chOpMUPOBAHHOCTh YMEHHH PpAacKpbIBaTh CMBICT Tepuoaudeckoro 3akoHa JI. WM. MeHngeneeBa u  J€MOHCTPUPOBATH  €T0
CUCTEMAaTHU3UPYIOILYIO, OOBSCHUTENIbHYIO H IPOTHOCTHYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XUMHUUYECKHX 3JIeMeHTOB 1—4 nepuoaoB Ilepuoanyeckoit
CHCTeMbl XuMHuueckux dmeMeHToB J[. . MenaeneeBa, UCTONb3ys MOHITHS «S-, P-, (-371€KTPOHHBIE OPOUTAIINY, «IHEPrETUICCKUE YPOBHIY,
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XMMMYECKUX AJIEMEHTOB M UX COEAMHEHUH NOo mepuoiam u rpymmnam [lepuoamueckoit
cucteMbl Xumuueckux nemenToB . . Menneneesa;

cOpMUPOBAHHOCTh YMEHMI XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB Pa3IMUYHBIX
KJIaCCOB, TOJATBEPKJIaTh CYIIECTBOBAHWE T'E€HETUYECKOW CBA3M MEXJIy HEOPraHMYECKHMMH BEIIeCTBAMU C IIOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(OpMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUUYECKHE PEAKIMU MO Pa3IMYHbIM MPU3HAKaM (YHCIy U COCTaBy pearupyromiux
BEIIECTB, TEIJIOBOMY 3 (DeKTy peakliny, U3MEHEHUIO CTENEHEH OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, YUaCTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBIATh YPaBHEHUS PEAKIIUi Pa3IMYHBIX TUIIOB, MOJIHBIC U COKPAIIEHHBIE YPAaBHEHHS PEAKIIMi HOHHOTO
oOMeHa, YUUThIBasl yCIOBHS, IPU KOTOPHIX ITH PEaKIIMU UAYT O KOHIIA;

chOpMUPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIIMH, MOATBEPIKAAIONINE KAUYECTBEHHBIM COCTaB Pa3IMYHBIX HEOPraHUYECKHX BEIECTB,
pacno3HaBaTh ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;



Cc(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYHNIHOCTh OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUI IOCPEACTBOM COCTABICHUS
ANIEKTPOHHOTO OaJlaHCca 3TUX PeaKIUi;

c(OPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMH OT Pa3iIM4HbIX (DaKTOPOB; XapaKTep CMEHICHHUS
XMMHMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHeEIlIHEro Bo3aeiicTeus (nmpunuun Jle [larense);

Cc(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE MPOIECCH, JIeKAIUe B OCHOBE IMPOMBIIIJICHHOTO TMOJIYYeHHsS CEpHOM
KHUCJIOTHI, aMMHaKa, a TaKke c(pOpMUPOBAHHOCTD IIPEJICTABICHUN 00 00X HAyYHBIX MPUHLHUIIAX U SKOJOTHYECKUX MTPOOIeMax XUMUYECKOTO
MIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHHI NMPOBOJIUTH BHIYMCIEHUS C MCIIOJIb30BAaHUEM MOHSTHS «MAacCcOBas J0Js BEIIECTBA B PacTBOpeE», O0BEMHBIX
OTHOIIEHUH ra30B MPU XMMUYECKUX PEAKIMIX, MAaCChl BEIIECTBA UM 00bEMA ra30B M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIMX B PEAKIMH BEIIECTB, TEIUNIOBOrO 3(PQeKTa peakliui Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, IPEBPAILICHUS U
COXPaHEHUs SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHMH COOIIOAATh MpaBHJa IMOJIb30BAHHUS XMUMHUYECKOW MOCYIOM M J1TaOOpaTopHbBIM OO0OpYIOBaHHMEM, a TaKkKe
MpaBuIIa 0OpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBIIIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUM TUIAHUPOBATh U BBIMOIHATh XMMHUECKUN 3KCIIEPUMEHT (pa3Jio’KeHHE MEPOKCHAA BOIOPOAA B IPUCYTCTBUU
KaTaJln3aTropa, ONpeJesICHHE Cpellbl PacTBOPOB BEIIECTB C IOMOIIbIO YHMBEPCAIBHOTO HHIMKATOpA, BIMSHUE pa3iIM4YHbIX (DakTOpoB Ha
CKOpPOCTb XUMHUYECKOM peakiiy, peakliud HOHHOIo OOMEHa, KaUeCTBEHHbIE peaKUH Ha Cylb(daT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHUS, pellIeHHEe SKCIIEPUMEHTAIbHBIX 331a4 110 TeMaM «Metamisl» U «HeMeTamib») B COOTBETCTBUY C NTPaBUIIAMM TEXHUKU 0€30I1aCHOCTH
pu oOpallleHUH C BELIECTBaMH U JIAOOPaTOPHBIM 000PYIOBAaHUEM, IIPEACTABIATh PE3YJIbTAaThl XUMUUECKOTO SKCIEPUMEHTA B (JOPME 3aMUCH
YPaBHEHHMI COOTBETCTBYIOLUX pPeaKLUi U GOPMYIUPOBATh BHIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTUUYECKH aHAJIM3UPOBATh XMMHUYECKYI0 MH(POPMALIMIO, MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CpelCTBa
MaccoBOi KoMMyHHUKalMu, HTepHET U apyrux);

C(OPMHUPOBAHHOCTh YMEHHMH cOOII0aTh MpaBUiIa HKOJOTMUECKH 11€JIecO00pa3HOro MOBEAEHUS B ObITY M TPYIOBOW JEATENbHOCTH B
LEJIAX COXPAaHEHMsI CBOErO 3/I0pOBbSl U OKPYKAIOLIEH NPUPOAHOM Cpeabl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUSA Ha JKUBBIE OPraHU3MbI
OIpe/ieNIEHHBIX BEIleCTB, NoHUMast cMbici nokaszarens [1/IK, noscHsaTs Ha npuMepax criocoObl YMEHBIIEHUS M NPEAOTBPALICHUS UX BPEJHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

U1l O0Y4YaroLIMXCsl ¢ OIPAaHMUYEHHBIMH BO3MOXHOCTSMM 370pPOBbS: YMEHHME NPUMEHSTh 3HaHHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX
MIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUIA;

Ui CHenbIX U caaOoBHIAMIMX OOy4aroIMXCs: YMEHHE HCIOJIb30BaTh pelbe(HO-TOUEUHYIO cucteMy obo3HaueHuid JI. Bpaitng mis
3aMUCH XUMHUYECKUX (OPMYIL.
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CruiaBbl METAJLIOB. Ypox(P3IL):https://resh.edu.ru/subject/lesson/4961/ [Tpe3enTanus
DIEeKTPOXUMHUYECKU I (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
15 . 22.12.2023 o .. "
P HANIPSKECHU N elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
METaJJIOB Buneoypox:http://school-collection.edu.ru/
X i : A : iya-po-
16 MMUYECKUE CBOMCTBA 99.12.2023 [Mpesenranus (MHDOOYPOK):https://infourok.ru/prezentaciya-po

BaKHEMIIINX METAJIOB

himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html



https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://ege.sdamgia.ru/
https://youtu.be/sLL3Oqu9gXc
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html

(HaTpuii, KaJuu,
KaJpIIMi, MarHui,
ATIOMUHUI) U UX
COCMHEHU N

Buneoypok: http://school-collection.edu.ru/
VYpox(AKinacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
metallov-ia-iiia-grupp-7183916
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry
/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-
schelochnye-metally-schelochnozemelnye-metally-alyuminiy

17

XUMHUYECKHE CBOUCTBA
XpoMa, MeJT U UX
COeqUHEHNN

12.01.2024

IIpe3enranus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html Buaeoypok:http://school-
collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally

VYpox (AKmacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

18

XuMmuueckue cBoiicTBa
LIMHKA, JKeJIe3a U UX
COEUHEHNN

19.01.2024

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/material.html?mid=35890 Ypok
(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-7224311 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally Ypok
(POII):https://resh.edu.ru/subject/lesson/3534/



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/

[IpakTuyeckas pabora
Ne 2. "Pemenue

Ypox:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-

19 AKCIIEPUMEHTAIIbHBIX 26.01.2024 | ekspierimiental-nykh-zadach-po-tiemie-mietally
3a7a4 1o Teme Buneoypok:http://school-collection.edu.ru/
«Metamis"
[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-nemetalli-klass-2669698.html Buneoypok:http://school-
Hewmeramnsl, nx collection.edu.ru/
IIOJIOXKEHHUE B VYpox(AKimacc):https://www.yaklass.ru/p/himija/11-
[Tepuoanueckon klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-
20 CUCTEME XMMHUYECKUX 02.02.2024 nemetally-6852268
anemenToB /. U. o Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry
Menpeneera u /9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-
0COOEHHOCTH CTPOCHUS elementov-nemetallov Ypoxk (Lludposas
ATOMOB 6ubnunoreka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypox
(POII):https://resh.edu.ru/subject/lesson/5939/
®du3nYeCcKre CBOMCTBA . .
HOMETALIOR [Tpesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-po-
Amnotporus zcl)r;:;:;zrr?ee;aljIlrIJI;Iass—2669698.html Buneoypok:http://school-
21 HEMETAILIOB (Ha 09.02.2024 Ypoxk (L{udpoas 6udbamoreka):https://app.onlineschool-1.ru/11-
1PUMEPE KHCIIOPOAa, klass/himiya/nemetally/article Ypox
cepet, docdopa n (POLI):https://resh.edu.ru/subject/lesson/5939/
yriaepoja)
[Tpezentauust (MHOOYPOK):https://infourok.ru/prezentaciya-po-
X UMIeCKHIE CBONRCTEA izr::zg:)lgzzr::—i323340.html Buneoypok:http://school-
22 rajJoreHoB, Cepbl M UX 16.02.2024 —

COEIMHEHUN

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/vodorod-galogeny Ypoxk



https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny

(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030

XUMHYECKUE CBOUCTBA

[IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-azot-i-fosfor-6051540.html Buaeoypok:http://school-
collection.edu.ru/

23 azoTta, ocodpa u ux 01.03.2024 o
- VYpox(AKJlacc):https://www.yaklass.ru/p/himija/11-
A klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028
[pezenTanus (MHPOYPOK):https://infourok.ru/prezentaciya-k-
X MIHECKIC CBONCTRA ]l;roku-elemej':;l\{/c;ruEpl-IqIa\:roz_-podc;rupp/l-2533214.html
24 L y—— 15.03.2024 uneoypoxk:http://school-collection.edu.ru o
N — VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-
A klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
[Ipumenenne
BaOKHEHIINX [TpezenTanms :https://myslide.ru/presentation/primenenie-nemetallov
25 29.03.2024 .
HEMETAJJIOB U UX Bupaeoypok:http://school-collection.edu.ru/
COEeIUHEHNN
O0600111EHNE U
CHCTEMAaTHU3aLUS
3HAHUHU II0 TEME
H )
(HEMETAILIBD Pewmry EI'O:https://ege.sdamgia.ru/
26 Brruucnenus mno 05.04.2024 .
Buneoypox:http://school-collection.edu.ru/
ypaBHEHUSAM
XUMHUYECKUX PEAKIUi 1
TEPMOXUMHUYECKUE
pacy€eTsl
[IpakTuueckas pabora . . .
VYpoxk:https://multiurok.ru/files/reshenie-zadach-po-teme-metally-
27 Ne 3. «Permenue 12.04.2024 | ° PO . Y

OKCIICPUMCHTAJIbHBIX

nemetally-11-klass.html Buneoypok:http://school-collection.edu.ru/



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://myslide.ru/presentation/primenenie-nemetallov
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://multiurok.ru/files/reshenie-zadach-po-teme-metally-nemetally-11-klass.html
https://multiurok.ru/files/reshenie-zadach-po-teme-metally-nemetally-11-klass.html
http://school-collection.edu.ru/

3aJ1a4 110 TEME
"Hemeramisr"»

Kontponsnas pabora

28 1o TeMaM «MeTab» U 19.04.2024 | Pemry EI'D:https://ege.sdamgia.ru/
«Hemertaibny
Heoprannueckue u
OpraHUYECKUe VYpox (POII):https://app.onlineschool-1.ru/11-

29 KHCJIOTBI. 26.04.2024 klass/himiya/n_eorqanicheskie-i-orqaniches_kie3/artic|e_ o
Heoprannueckue u https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-
OpraHMYEeCKHe organicheskiel/article Buneoypoxk:http://school-collection.edu.ru/
OCHOBaHUA
AmpoTepHbIe
HEOPraHNIeCKUue u Buneoypoxk:http://school-collection.edu.ru/

OpraHHyecKue ] )
Buneoypox(MHTYPKPOK):https://interneturok.ru/book/chemistry/

30 COEIUHEHUS. 17.05.2024 o .

L eHeTHCCKAS CEAAE 11-klass/himiya-11-klass-rudzitis-g-e# Ypok
(POII):https://resh.edu.ru/subject/lesson/4960/

HEOPraHUYECKUX U

OpraHMYECKUX BEILEeCTB

Pousib xumuu B

obecrieyeHun

JKOJIOTHYECKOH, Bupaeoypok:http://school-collection.edu.ru/

31 SHEPTreTUYECKOM U 24.05.2024 | TIpesenrauus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
OHUILEBOU teme-himiya-ekologiya-zdorove-3157847.html
0€30I1aCHOCTH,

Pa3BUTUU MEUIIHHbI
Hpencrasaenis 00 VYpoxk (Ludposas 6ubnmoteka):https://app.onlineschool-1.ru/11-
32 ObILIX HayHEX 31.05.2024 | klass/himiya/himicheskaya-tehnologiya-proizvl/article Ypoxk

IpHUHIOHUIIAX
MPOMBIIIJIICHHOT'O

(POII):https://resh.edu.ru/subject/lesson/3514/



https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/

MOJIYYCHUS BAXKHEUILNX
BEILIECTB

Yenosek B Mupe

[pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-na-

33 BEIIECTS 1 MATEPHAIOB 1 temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
4711080.html
XUMIS H 310poBbe [Ipesentaus (MHDOOYPOK):https://infourok.ru/prezentaciya-na-
34 1 temu-himiya-i-zdorove-cheloveka-803499.html
eopera Buneoypok:http://school-collection.edu.ru/
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman @.I'., AknmonepHoe o6miectso «M3matenberBo «IIpocBemenues
. Kaura s yrenus no Heoprannyeckor xumuu coct. B.A . Kpuniman  M3narensctBo «lIpocsemienuey
METOAUYECKUE MATEPUAJIbI IJISA YUUTEJIA
1. Xumus 11 ki I'.E.Pyn3utuc, ®@.I'®ensaman M «lIpocsemenue» 2018
2.IIporpammsl o xumuu M.H. AdanaceeBa M: «IIpocsemienne» 2018
3. Kuwura st yTeHus o Heoprannueckoi xumuu coct. B.A. Kpuniman M «IIpocsemenue» 2013
5. Tumnbl xumMuuecknx 3a1a4 u cnocoOsl ux pemenus M.M.Hoommuucknii, H.C.HoBommunuckas Kpacuogap OOO «Cosetckas Kybans» 2016
6. Xumus ¥ IoBCeTHEBHAs KU3Hb uenoBeka ['.B.[Tuuyruna M. «JIpoda» 2014
7. CoopHUK camocTOsATeIbHBIX paboT o xumuu 8-11 N.N.Hosommuckuii, H.C.HoBommuuckast, JI.d. democoBa Mocksa: «IIpocsemenne» 2012

8. 'apa H.H. Ypoku B 11 kmacce: mocobue mist yautens oomieoOpa3osar. yupexaenuit — M.: [Ipocsemenue, 2009

9. Papeuxuit A.M. Xumus. ugaktudeckuit Marepua. 10-11 kimaccei6 mocobue myist yuntenen oomeoopa3oBar. yupexaeHui — M.:
[Ipocenienue, 2011

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Mup xumuu. Ha caiite: kpaTkuii Kypc XuMuu, 6uorpaduu XMMHUKOB, CTaTbH, BEIECTBA, OTBITHI, My3eil. O0MacTu XUMHUH: OpraHuYecKas,

aHAJIMTHYECKas, SKOXUMHUS, HepTeXuMusi, TepMOXUMHUS. Ajpec caiita: hitp://chemistry.narod.ru



http://chemistry.narod.ru/

AY4yeonuk xumun Benymuii JI. M. XKunun. Bonee cta Buaeo3anuceit 3KCIIepuMEHTOB ¢ YPOKOB, BO3MOXKHOCTh pa3MeliaTh CBOM MaTepHUalibl a
TaKke 00CYX/1aTh 1 KOMMEHTUPOBATh UyXHe. Y T0OHBINA MOUCK MAaTEpPHAJIOB MO KIFOYEBBIM CJIOBaM (00JIaKy TETOB).

Anpec caiita: http://my.mail.ru/community/chem-textbook/npec caiira: http://him-school.ru

Bce s yunresst xumun ['azera "Xumus" u3garenbekoro qoma 1-ro cenradps. Caiir " uny Ha ypok xumuu'". Marepuaisl K YpoKy.
Anpec caiita: http://him.1september.ru

OTkpsITHI KoTemk: Xumus College.ru — uHTepHET-TIPOCKT JUTS AMCTAHIIMOHHOM MOAroToBKH K craue EI'D.  Anpec
caifra: http://college.ru/himiya/

®denepaibHbIii IeHTP HHPOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB (PLIMOP) . Anpec caiita: http://fcior.edu.ru


http://my.mail.ru/community/chem-textbook/
http://him-school.ru/
http://him.1september.ru/
http://college.ru/himiya/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html




