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MNOACHUTEJBHAS 3AIINCKA

[Iporpamma 1o XuMUM Ha YpOBHE CpeaHero ooimiero oOpa3zoBaHusi pa3paboraHa Ha ocHoBe denepasbHOro 3akoHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®enepanun», TpeOOBaHUN K pe3yibTaraM OCBOEHUS (denepalbHON
obOpazoBarenpHON porpaMmbl cpeaHero oomero oopazoBanus (POIT COO), nmpeacraBineHHbIX B DeaepaibHOM roCyIapCTBEHHOM
obpazoBarenpbHOM ctanmapre COO, ¢ yuérom Konmenmuu mpemnomaBaHus ydeOHOTo mpenMera «XuUMHS» B 00pa3oBaTelbHBIX
opranm3anusix Poccuiickoit denepannu, peanu3yrONMX OCHOBHbIE OOpa30BaTENbHBIC MPOTPAMMbl, U OCHOBHBIX ITOJIOXKCHUI
«Crtparerun passutusa Bocnutanus B Pocculickoit ®enepanuu Ha nepuon 10 2025 rona» (Pacnopsxenue IlpaButenscta PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOA0OB K pa3pabOTKe MPOrpaMmbl MO XMUMHH, K ONpEJeTeHHI0 oOIed cTpareruu oOydeHHUs, BOCIHUTAHHS U
pa3BUTHsA OO0ydarolUXcs cpeacTBaMu ydeOHoro mnpeamera «Xumus» ans 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBUIIM
xoHuentyanbHble nojgoxeHuss PI'OC COO o B3auMoo0yCIOBIEHHOCTH LENEH, COAEpKaHUs, pE3yJIbTaTOB 00yYeHUs U TpeOOBaHUI
K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB.

XUMHUECKOe 00pa3oBaHUE, MOJy4YaeMO€ BBIMYCKHUKaMH OOIIe00pa30BaTeIbHONM OpraHU3aluu, SBISETCS HEOThEMIIEMOM
4acThl0 UX 00pa3oBaHHOCTU. OHO CIY)KHT 3aBEpIIAIONIMM 3TAllOM pealu3alydyd Ha COOTBETCTBYIOLIEM €My Oa30BOM YpPOBHE
KJIIOUEBBIX 1IEHHOCTEH, MPUCYLIUX LIETOCTHON CHUCTEME XMMHUYECKOTO 00pa30BaHus. DTU LEHHOCTHU KacalOTCsl MO3HAHUS 3aKOHOB
IpUpobl, (POPMHUPOBAHMSI MUPOBO33PEHUS U OOIIEH KYJIBTYphl UEJIOBEKA, a TaKXKE IKOJIOIMUYECKHM OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/0pPOBbI0 U NPUPOAHON cpene. Peannsyercss xumuueckoe oOpa3oBaHUE OOy4arOLIUMXCS Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsI CpeACTBaMU y4eOHOTro IpeameTra «XHUMHS», COAEpPKAaHHE U MOCTPOEHUE KOTOPOIrO OMpeAesieHbl B MPOrpaMMe 0
XUMHUU C YYETOM CNELM(PUKH HAYKU XUMHUH, €€ 3HAUCHUS B MO3HAHUU MPHUPOIBI U B MaTepUAIbHOM KM3HU OOILECTBA, a TAKXKE C
y4€ToM OOILIMX IIeJed M MPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEAHEro oduiero oOpa3oBaHUs B
Poccuiickoii deneparumn.

XUMHSL KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0COOYIO0 pojib B COBPEMEHHOH LMBWIM3ALMU, B CO3aHUU HOBOU
0a3bpl MaTepuanbHOM KylbTyphl. OHA BHOCHT CBOM BKJIaJ B (POPMHpPOBAHHME PAllMOHAIBLHOTO HAYyYHOTO MBILIUICHHS, B CO3/IaHUE
LEJIOCTHOTO MPEACTABICHUS 00 OKpY)KalollleM MUpE KaK O €IMHCTBE NMPUPOMABI U YeIOBEKa, KOTOpoe (opMHpYyeTcs B XMMHUH Ha
OCHOBE TMOHHMMAaHHS BELIECTBEHHOIO COCTaBa OKPYKAIOLIEro MHUPA, OCO3HAHUS B3aUMOCBS3M MEX]Y CTPOCHUEM BELIECTB, UX
CBOMCTBaMHU U BOBMOXKHBIMU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOAEHCTBYSl C JAPYTMMH €CTECTBEHHBIMU HAyKaMHU, XUMHUsS CTalla HEOTHEMJIEMOM YacTbi0 MHUPOBOUM KYJBTYpHI,
HEOOXOIMMbBIM YCIIOBUEM YCIICIIHOTO TPYAA W KU3HU KaxA0ro ujieHa oduiectsa. CoBpeMeHHas XUMHUs KaK Hayka co3HjiarebHasl,



KaK HayKa BbBICOKMX TEXHOJIOTMM HalpaBlI€Ha Ha peUIeHHE [I00albHbIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA —
CBIPBEBOM, SHEPTETUUECKOM, MUIIEBOM, IKOJIOTHYECKON OE30MMaCHOCTH U OXPAaHbI 310POBbSL.

B cootBercTBHY € 00IIMMU LEISIMU U IPUHLUIIAMU CPETHETO O0IIEro 00pa3oBaHus cojepkanue npeamera «Xumusp» (10-11
KJIacChl, 0a30BbIiI ypOBEHb HW3YyYEHHMs) OPUEHTUPOBAHO MNPEHMMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOyYarolmuxcs,
HEOOXOAMMYIO UM JUIsI BHIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOYCHHS B JKU3HB COIIMYMa, MPOIOKEHUS
o0pa30BaHMs B pa3IMUHbIX 001ACTAX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBAOMKUMHI IpeaMeTa « XUMHUS» SBISIIOTCS 0a30Bble Kypchbl — «Opranuueckas xumus» U «OO01as 1 HeopraHu4eckas
XUMHSD), OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHUI IO HEOPraHUYECKON
XMMHUH (C BKJIIOYEHHWEM 3HAaHUN M3 OOUIe XUMHUHM) U OpraHuyecko xumuu. PopMUpOBaHUE JAHHON CHUCTEMbI 3HAHUM IpH
U3yYEHUU MpeaMeTa o0ecleunBaeT BO3MOXKHOCTh PACCMOTPEHHUs BCEro MHOrooOpas3usi BEIIECTB HAa OCHOBE OOIIMX MOHSATHUH,
3aKOHOB M TEOPUN XUMHH.

Crpykrypa coaepxaHus KypcoB — «Opranuyeckas xumus» U «OOlas M HeopraHUYeckas XUMUsS» cPOpMHUpOBaHA B
nporpaMmMe MO XHMHHM Ha OCHOBE CHCTEMHOIO MOAXOJa K M3YyYEHUIO Y4yeOHOro marepuaia M OOYyCIOBJIEHA HCTOPUYECKU
000CHOBaHHBIM pPa3BUTUEM 3HAHMM Ha ONpPENEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHH BEIECTBA
paccMaTpHUBalOTCS HAa YPOBHE KJIACCHUYECKON TEOPUU CTPOCHHSI OPTaHUUYECKUX COCAUHEHUN, a TAKXKE HA YPOBHE CTEPEOXUMHUECKUX
U JJIEKTPOHHBIX IMPEJICTAaBICHUNA O CTpoeHUM BeuiecTB. CBeneHUs 00 M3y4yaeMbIX B Kypce BELIECTBaxX Jal0TCAd B Pa3BUTHHU — OT
YIJIEBOIOPOIOB IO CJIOXKHBIX OMOJIOTMUECKH AaKTHBHBIX COEIUHEHHH. B Kypce opraHmueckoil XMMHU MOJy4alOT pa3BUTHE
chopMUpOBaHHbIE HAa YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUS ME€pPBOHAYAJbHBIE MPEACTABICHUS O XHMHUYECKOW CBSI3H,
KJIACCU(PUKATMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, 0 XUMHUECKON peaKklUu.

[lon HOBBIM yIJIOM 3peHHUs B HpeaMeTe «XuMus» 0a30BOT0 YpOBHSI pacCMarpuUBAETCS M3yUYECHHBIM HAa YpPOBHE OCHOBHOIO
oO1iero oOpa3oBaHMsI TEOPETUUYECKUI MaTepualnl U (PaKTOJOrMUECKUE CBEICHUS O BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B
YacTHOCTH, B Kypce «OOmasi 1 HeopraHudeckass XUMHUs» OOydyaroUIMMCs MPEeIOCTaBIsIeTCs BO3MOXKHOCTh OCO3HAaTh 3HAuYEHUE
NEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOAOJOIMUECKHX MO3MIMM, TIyOXe MOHATh HMCTOPHUYECKOE H3MEHEHME
(GYHKITUH 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIONIEH U MPOTHO3UPYIOIEH.

Ennnas cucrema 3HAaHWM O BaXXKHEHINMX BEIIECTBAX, MX COCTaBE, CTPOCHWUM, CBOMCTBAX M IMPUMEHEHWH, a TAKXKE O
XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHWs AomnojHsAeTcs B Kypcax 10 m 11 kiraccoB anemeHTaMu
COJIEpP KaHMSI, UMEIOLIUMHU KYJIBTYPOJIOTHUECKUN U MPUKIATHON Xapakrep. JTU 3HaHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U
XUMUU C JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATENLHON U MPAKTUYECKOW NESITEIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHHIO YBAKEHUS K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIIOKEHUH XUMUHU, TIOMOTAIOT BBIITYCKHUKY



OpUEHTHPOBATHCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJIEMax, CBA3AHHBIX C XMMHMEW, KPUTHUUYECKH OCMBICIMBATh
MH(POPMALUIO U IPUMEHSATH €€ JIJIs IOMOJIHEHUS 3HAaHUH, PEIICHNS] MHTEIIEKTYalbHbIX U SKCIIEPUMEHTAJIbHBIX HCCIIEI0BATEIbCKUX
3amad. B nenom conepikaHue yuyeOHOro mpeamera «XHMHS» AAHHOTO YPOBHS M3Yy4YEHHUS OPUEHTHPOBAHO Ha (hOpMHUpOBAHUE Yy
00y4Yaromxcsi MHUPOBO33PEHUYECKOW OCHOBBI il MOHUMaHHs (UIOCO(CKUX HIeH, TaKUX KaK: MaTepualbHOE EIUHCTBO
HEOPTraHWYECKOT0 M OPraHMYEeCKOro MHupa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM M CTPOECHHEM, MO3HABAEMOCTH
NPUPOJHBIX SIBICHUNA NTYTEM OKCIEPUMEHTAa W PEIICHUS MPOTHBOPEYUN MEXIy HOBBIMH (akTaMH M TEOPETUYECKUMU
IPEINOCHUIKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUHU IKOJIOTMUYECKHUX MPOOIeM, a TakkKe MpobdiaeM cOepekeHus: IHEPreTUYECKUX
peCypCoB, ChIpbsl, CO3aHUsI HOBBIX TEXHOJIOTUN U MaTepraoB.

B nnane pemieHus 3aa4 BOCIUTAHUS, PA3BUTHS U COLMAIN3ALMH 00yJaroIUXCs IPUHATHIE TPOrPaMMOI IO XUMUH T1OIXO/IbI
K OIPENETICHUIO COIEPKAaHUS M MOCTPOEHUS MpeAMETa MPeayCMaTpuBaoT (POPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX EHCTBUH,
UMEIMUX 0a30BO€ 3HAYEHHE ISl Pa3JIMYHBIX BUIOB JEATEIBHOCTU: pEIIEHUs NpoOJieM, TOWCKa, aHalu3a U 0o0paboTKu
uH(pOpMaIKi, HEOOXOAUMBIX JJIs PUOOPETEHUS OIbITa MPAKTUUYECKON U UCCIEI0BATEIbCKON JEATENBHOCTH, 3aHUMAIOILIEN BaXKHOE
MECTO B MIO3HAHUH XUMHH.

B mpaktuke npenonaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOIO OOIEro 0Opa30BaHMs, TAK U HAa YPOBHE CpEIHEro oOIIEro
o0Opa3oBaHUsl, PU ONPEACIICHUU COJIEPKATENIbHON XapaKTePUCTUKK LeJIeld U3YYeHMs IpeaMeTa HalpaBiICHUEM MEPBOCTEIEHHON
3HAYMMOCTU TPAJAULMOHHO NMPU3HAETCA (POPMUPOBAHME OCHOB XMMHUYECKON HAyKd Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS,
MPAKTUYECKOUN JEATETbHOCTH YEJIOBEKA U KaK OJHOTO W3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C METOIMYECKON TOUYKH 3PEHUS TAKOU
IIOXOJ K OIIPEACIICHUIO LIEJIEH U3YUYEHHU IIPEIMETA SBIISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHMsS] IIaBHBIMHU LIEMSIMU HM3y4YeHUs mpeaMmera «Xumus» Ha 0a3zoBoM ypoBHe (10 —11 ki)
SABJISIFOTCSL:

(bopMHUpOBaHUE CUCTEMBI XMMUYECKUX 3HAHUM KaK Ba)KHEHIIEH COCTaBISIOLIEH €CTEeCTBEHHO-HAyYHOM KAPTUHBI MUpPA, B OCHOBE
KOTOPOM JIe)KaT KITFOUEBbIE OHATHSA, ()yHIaMEHTaJIbHbIC 3aKOHbI U TEOPUU XUMHH, OCBOCHHE S3bIKa HaYKH, YCBOCHHUE U TOHUMaHUE
CYUIHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOI0 XapaKkTepa, O3HAKOMIIEHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;
dbopMHUpOBaHUE U PA3BUTUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U XMMUYECKUX PEaKLMid, HEOOXOAUMBIX IS
pUOOpPETEeHUs] YMEHUN OpUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUM, UMEIOIIUX MECTO B MIPUPOJIE, B IPAKTUUE CKOM
Y TIOBCEIHEBHOM YKU3HU;

pa3BUTHE YMEHUA M CIOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HaOMIOAEHMEM U OOBSICHEHHMEM XHWMHUYECKOrO SKCIEPUMEHTa,
coOroIeHreM MpaBuil 6€30MacHOTO OOpaIEHUs C BEIECTBAMU.



Hapsigy ¢ aTum, copepskatenbHas XapakTepUCTHKa ele U 3a1a4 U3y4deHus MpeaMeTa B IMporpaMmme o XMMUU YTOYHEHA U
CKOPPEKTHUPOBaHA B COOTBETCTBUM C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero oduiero oopazopanus. Ceroans B mpenojaBaHuu
XUMHUHU B OOJIbIIIEH CTENEHW OTAAETCS MPEANOYTEHHE MPAKTUYECKOM KOMIIOHEHTE COJIEp)KaHMs OOy4eHMs, OPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 0011€00pa30oBaTeIbHON OpraHu3alliy, BIAACIONIETO HE HAOOPOM 3HAaHUN, a (YHKIHOHATHHON
rPaMOTHOCTBIO, TO €CTh CHOCO0AMU M YMEHHUSIMHU aKTUBHOTO TMOJYYECHHUS 3HAHWN U MPUMEHEHUS UX B PEAIbHOW XKU3HU IS
pelIeHrs MPaKTUYECKUX 3a/1au.

B cBsi3U ¢ 3TUM IIpU U3YYEHUU MIPEeaMETa « XUMUS» JOMUHHUPYIOIIEE 3HAaYUCHUE TPUOOPETAIOT TaKKUE 1EIN U 3a]1a4M, KaK:

ajantanus oO0yJarouuxcs K YCJIOBHSM JMHAMHYHO Pa3BUBAIONIETOCS MUPA, (OPMHUPOBAHHME WHTEIICKTYaJbHO Pa3BUTOMN
JUYHOCTH, TOTOBOM K camM000pa30oBaHUIO, COTPYIHUUYECTBY, CAMOCTOSTEILHOMY MPUHSITHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

dbopmupoBaHue y 00y4aromMXcs KIIOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE IS
pPa3IMYHBIX BHUJOB JACATEIBHOCTH: pEIICHUs MNpoOieM, IOUCKa, aHaiu3a U 00paboTku HH(OpManuM, HEOOXOAUMBIX JIs
MPUOOPETEHUST ONbITa JEATEIBHOCTH, KOTOpas 3aHUMAeT BaXKHOE MECTO B MO3HAHUM XMMHUHU, a TAKXKE JUISl OIEHKH C TMO3MIUHN
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEHIECTB MU XUMHUYECKUX IPOIIECCOB Ha OPraHU3M YEJIOBEKa M MPUPOIHYIO
cpeny,

pa3BUTHE TMO3HABATEIIbHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0ydJarouuxcs: CIOCOOHOCTH
CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIE 3HAHUS TIO XUMHH B COOTBETCTBHUU C >KU3HEHHBIMH TOTPEOHOCTSIMH, HCIOJb30BaTh
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOMCKA M aHalu3a y4eOHOW W HAyYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO
COJIepIKaHMUSI;

dbopMupoBaHue U pa3BUTHE y OOYUAIOITUXCS ACCOIMATUBHOTO U JIOTUUECKOTO MBIILICHUSI, HAOII0IaTeTbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOIUMbI, B YaCTHOCTH, MPH IMIAHUPOBAHUH U TIPOBEACHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcsi yOexAEHHOCTH B TYMAaHHCTUYECKON HANpaBIEHHOCTH XUMUU, €€ BaKHOU pPOJIM B PEUICHUU
100aTBHBIX TIPOOJIEM PAIIMOHAIBHOTO MPUPOOTIOIH30BAHUS, TIOTIOJIHEHHSI SHEPTETUYECKUX PECYPCOB M COXPAHEHUS TPUPOTHOTO
paBHOBECHSI, 0CO3HAHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K MPHUPOJIC U CBOEMY 3JI0POBBIO, a TAKKE MPUOOPETEHUS OMBITA
WCIIOJIb30BAHUS TTOJIYYEHHBIX 3HAHUM JIJIs1 IPUHATHUS TPAMOTHBIX PEIICHUHN B CUTYaIUsAX, CBA3AHHBIX C XUMUYECKUMU SBICHUSIMH.

B yuyeOGHOM mutaHe cpemHero oO1miero oOpaszoBaHUsl MpeAMET «XUMHUsS» 0a30BOr0 ypOBHSI BXOJUT B COCTaB MPEIMETHOM
obnactu «EcTecTBEeHHO-HAYYHBIE TTPEAMETHI.

OO6m1ee yncao 4acoB, OTBEAEHHBIX JJISI U3YUYEHUS XMMUHU, Ha 6a30BOM YpPOBHE CpeaHEro o0Iero oopa3oBaHus, COCTaBIsIEeT 68
yacoB: B 10 kmacce — 34 wyaca (1 wuwac B Hememwo), B 11 xmacce — 34 waca (1 wyac B Hemenw).



COAEPKXAHUE OBYYEHUA
10 KITACC
OPTAHNYECKAS XUMUA

Teoperuyeckue 0CHOBBI OPraHMYeCKON XUMHUH

IIpenmer opraHuyYecKor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHE B NOJIyYEHUN HOBBIX BEIIECTB U MAaTepUalioB. Teopus
CTpOEHUs opraHuueckux coeauHeHut A. M. BytiepoBa, e€ ocHoBHbIE ToJIOKeHUSI. CTPYKTYpHBIE (POPMYIIbl OPTraHUYECKUX BEIIECTB.
I'omonorus, uzomepus. XuMHYECKast CBA3b B OPraHUYECKUX COCAUHEHUAX — OIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBinenue o kiaccupuKaluyu OpraHUYecKUuX BeuecTB. HoMeHkIaTypa OpraHMYecKUX COEAMHEHUH (cucTeMaThyeckas) H
TPUBHAJIbHBIC HA3BaHUS BAXKHEHIIUX MPEICTABUTEIIEH KJIIACCOB OPraHUYECKUX BEIECTB.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3yUEHUS BELECTB U MX MPEBPALLEHUI: 03HAKOMJIEHHE C 00pa3liaMl OPraHUYEeCKUX BEIIECTB U
MaTepuallaMid Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKY]I OPIaHMYECKUX BEUIECTB, HAONIONEHHWE U OINUCAHHUE JIEMOHCTPALMOHHBIX
OMBITOB 1O MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MIPU HArpEeBaHUU (IIaBICHHE, OOYTIIMBAHUE U TOPEHUE).

YrieBogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHM pal. MeTaH U 3TaH — NpOCTEWIInEe MPEACTABUTENN AJIKAHOB: (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (peaKkiuy 3aMEIICHUs U TOPEHUs), HAXOKIEHUE B IPUPOJE, OTYyUYECHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTMUECKHUH psAll. DTHIIEH U MPONMIEH — IPOCTEHIINEe MPEICTaBUTENN aJIKEHOB: (PU3NUYECKUE U
XUMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, T'MApaTallid, OKUCICHHUS U MOJUMEpPU3AlMM), IMOIyuyeHUE U
IIPUMEHEHUE.

Anxanuensl: Oyranuen-1,3 u metunOytaaueH-1,3: cTpoeHue, BaKHEHIIME XUMUYECKHE CBOMCTBA (pEaKiusl MOJMMEPHU3ALINH).
[TonyueHne CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTAaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUUECKUH psil. AUETUIIEH — MPOCTEHIINI NPEICTaBUTENb aTKUHOB: COCTaB,
CTpoeHue, pu3NYecKue U XUMUYECKHe CBOMCTBA (peakluy THIPUPOBAHMS, TaJOTEHUPOBAHUS, THApPATAllui, TOPEHHUSI), MOJyYeHUE U
IIPUMEHEHUE.

Apensl. benszon: cocraB, cTpoenue, ¢uzNYeCKHMEe M XHMHUYECKHE CBOMCTBA (pEaKIMHM TaJOTeHUPOBAaHUS W HUTPOBAHUSA),
NOJlydYeHUE W NpUMEHeHue. Toryon: cocmaeg, cmpoenue, ¢husuueckue u XuMmMudeckue ceoucmea (peaxyuu 2ai02eHupo8aHus u



HUMpOBanus), nonyyenue u npumernenue. TOKCUYHOCTh apeHOB. I eHeTHUECKas: CBSI3b MEXIY YIVIEBOJOPOAAMHM, IMPHHAMIEKAIIUMH K
Pa3JIMYHBIM KJIACCaM.

[Ipupoansie UCTOYHUKHU yTIIeBOAOPOa0B. [Ipupoausiil ra3 u nonyTtHbeie HeTsaHbIE Ta3bl. HedTh 1 e€ npoucxoxaenue. CriocoObl
nepepaboOTKu HEPTH: MEpPEroHKka, KPEKUHT (TEPMHUUECKUM, KaTaliuThyeckuil), muponu3. [IpomykTel mnepepaOoTku HEePTH, HUX
IpPUMEHEHUE B IPOMBIILJIEHHOCTH U B ObITY. KaMEeHHBIN yroiib U MPOAYKTHI €ro NepepadoTKu.

OKCNepUMEHTAJIbHBIE METO/Ibl M3YYEHHS! BEIECTB W HUX IMPEBpalCHUI: O3HAKOMJICHHE ¢ O0pa3laMu IUIAaCTMACC, KayuyyKOB U
pe3usbl, koiiekuuu «HedpTe» u  «Yromp», MOIETUPOBaHHE MOJEKYJ YINIEBOJOPOIOB M TrajJOr€HONPOU3BOAHBIX, IPOBEICHUE

PaKTUIECKON PaOOThI: TIOTyUYCHUE dTUIICHA M U3YUEHUE €r0 CBOMCTBR.

Pacuérnble 3anaun.

Boluucienus mo ypaBHEHUI0O XUMUYECKON peakIuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTa PeaKIuu
10 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).

Kucsiopoacoaep:xamme oprannveckue CoeIHHEHUs

[IpenenbHble OIHOATOMHBIE CHUPTHI. METaHON M OTaHON: CTpOEHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (peakuuu C
AKTUBHBIMU METaJIJIaMU, TaJIOT€HOBOIOPOJIaMH, TOPEHUE), TpUMEHEeHUE. BoOpoiHbIE CBSA3M MEXAY MOJICKyJaMu CUpTOB. JleiicTBre
METAHOJIA ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbie COUPTHI. DTWICHIIMKOIb U IIUILEPUH: CTPOCHHE, (PU3MYECKHE M XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBHUE CO
IIEJIOYHBIMU METajlylaM{, KaueCTBEHHAs pPEaKidsi Ha MHOTrOaTOMHbIC CHUpTHI). JleficTBue Ha opraHu3Mm uenoBeka. [IpumeHeHue
[JIMLIEPUHA U STUJICHITIUKOJIS.

deHo: CTPOCHHUE MOJIEKYIbI, (PU3UYECKUE U XUMUYECKHE CBOMCTBA. TokcnyHOCTh deHomna. [Ipumenenue denona.

Anpaerunbl u kemowusi. DopmanbaeTu, alleTalbIeTHI: CTPOCHUE, GU3NUECKUE U XUMHYECKHUE CBOMCTBA (PEaKIIMU OKUCICHUS U
BOCCTaHOBJICHUSI, KAYECTBEHHBIE PEAKIINH ), TOTyUYCHUE U TIPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/ie/IbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbrHAsI U YKCYCHAsl KUCJIOThI: CTPOCHUE, (PU3UYECKUE U XUMUUYECKUE
CBOMCTBa (CBOMCTBA, OOIIME JJIsSI Kacca KHUCJIOT, peakius dTepu(uKaiiu), noiydyeHue u npuMmeHenue. CreapruHoBasi U OJIEMHOBAS
KHUCJIOTHI KaK MPEICTaBUTEN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

CrnoxxHble 2(pupbl KaKk MPOU3BOIHBIE KapOOHOBBIX KUCTOT. ['Maponu3 cinoxHbIX 3gupoB. XKupsl. ['naponus xupos. [Ipumenenue
KUPOB. bronornueckas poyb KUPOB.

VYrieBompl: coctaB, Kiaccu(UKAIMS YIIEBOAOB (MOHO-, AW- W TModucaxapuipl). [7roko3a — MOpoCTEHIUN MOHOCAXapHI:
OCOOCHHOCTH CTPOEHHUSI MOJICKYJIbI, (PU3UYECKHUEe U XUMHUYECKHEe CBOWCTBa (B3ammojeiictBue ¢ ruapokcuaom meau(ll), oxucnenue



aMMUa4YHBIM pacTBOopoM okcuaa cepebpa(l), BoccTaHoBiIeHHME, OpOKEHHE TIIIOKO3bI), HAXOKJICHHE B MPUPOJE, NPUMEHCHHUE,
ouonorudeckas posib. @orocuuTe3. OpyKTO3a KaKk U30Mep TIIFOKO3HI.

Kpaxman u nemntono3a kak npupoiHbie noauMepbl. CTpoeHre Kpaxmaia U 1esuTioiao3bl. DU3ndeckue U XMMHUYECKHe CBOMCTBA
Kpaxmaina (THAPOJI3, KAYeCTBEHHAS PEaKIUs C HOJIOM).

OKCNepUMEHTAJIbHBIE METOJbl M3Y4YEHHUsI BEIIECTB M HUX NPEBPAIllEHUN: TMPOBEACHHE, HAONIONEHUE U  OIKCaHHe
JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIIEHHWE 3TAaHOJA OKCHIOM
Menu(ll)), MmHOrOATOMHBIX CHUPTOB (B3aumojehcTBUe muiepuHa ¢ ruapokcuaoM meau(ll)), anpnernnoB (OKUCIEHUE aMMUAYHBIM
pactBopom okcuna cepedpa(l) u runpoxcugom menu(ll), B3auMopeiicTBre kpaxmana ¢ MOJIOM), TPOBEACHUE MPAKTUYECKON PadOTHI:
CBOMCTBA pacTBOpPa YKCyCHOM KHUCIIOTHI.

Pacuérnble 3agaun.

Boluncienus no ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTa peaKIuu
10 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepKaliue OpraHnyecKue COETUHEHHS.

AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHudecKue coequHeHns. @u3ndeckue U XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IpuMepe
mMnuHa). bruonornyeckoe 3HaueHNE aMUHOKHUCIIOT. [lenTuapl.

benkn kak mpUpoOIHBIE BBHICOKOMOJEKYISIpHBIE coequHeHus. llepBuuHasi, BTOpHUYHAs U TPETUYHAS] CTPYKTypa OECJIKOB.
XuMu4ecKue CBOMCTBa OCJIKOB: TUIPOJIN3, ICHATypallvs, KaueCTBEHHbIE PEaKI[UU Ha OCIJIKU.

DKCTepUMEHTAIbHBIE METOJIbI M3yUYEeHUs BEIIECTB U MX IMPEBpaIleHUI: HAOMIOICHUE U OTTMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypalys OEJIKOB MPU HarpeBaHUH, [IBETHBIC PEAKIINH OCJTKOB.

BricokomosieKyJISIpHbIE COeIMHEHUS

OCHOBHBIC TIOHSITUSI XUMHUU BBICOKOMOJEKYJSPHBIX COCIUHEHUM: MOHOMEp, IOJMMEP, CTPYKTYpHOE 3BEHO, CTEIEeHb
MOJIMMEPU3ALNH, CPEAHSST MOJIeKyIsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COCIMHEHUIN — MOJIUMEepU3aIus 1
MTOJIMKOHICHCAIHS.

OKCIepUMEHTAJIbHBIE METOAbl HW3YYEHHUS BEIIECTB W MX TMPEBPAIICHUI: O3HAKOMJICHHE C O0O0pa3liaMu MPUPOIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanusi MeXXIpeIMETHBIX CBA3€W MPU U3yYEHUU OpraHuyeckord xuMuu B 10 Kiacce oCyllecTBISETCS Yepe3 UCIOJIb30BaHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHATUH, SIBISIOMIMXCS CUCTEMHBIMHU JIJI OTIEJbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA.



OOmme ecTecTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHE, HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TCOPHUS, aHAIIN3, CUHTE3, KiIacCU(pUKAIHs,
MEePUOJUIHOCTH, HAOIIOIEHNE, U3MEPEHUE, IKCTICPUMEHT, MOJICITMPOBAHUE.

dwusuka: MaTepusi, SJHEPTUs, Macca, aToM, MIEKTPOH, MOJIEKYJa, SHEPTETHUECKUI YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSIHHIE BEIECTBA, PU3NICCKUE BEITMUUHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranu3m, bnocdepa, oOMeH BEIIeCTB B OpraHu3Me, (POTOCHHTE3, OMOIOrHUECKH aKTUBHEIE BellecTBa (OemKHy,
yIJIEBOJIBI, KUPBI, DEPMEHTHI).

['eorpadms: MuHEpasbl, TOPHBIC TOPOJIBI, TIOJE3HBIE UCKOTIAEMbIC, TOTLTUBO, PECYPCHI.

TexHomoTHs: MUIIEBBIE TMPOAYKTH, OCHOBBI PAIMOHAILHOTO MUTAHUS, MOIOIINE CPEICTBA, JEKAPCTBEHHBIE M KOCMETHUCCKHUE
Mpenaparkl, MaTePHaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI XMMHUM

XuMHUYECKUH 351eMeHT. AToM. SIapo aroma, U30TOMbI. DNEKTPOHHAS 000J104YKa. DHEPreTUYECKUE YPOBHH, MOAYPOBHU. ATOMHbBIE
opbutanu, S-, p-, d- smemeHTbl. OCOOCHHOCTH paCIpeNeICHUsT dICKTPOHOB MO OPOMTANISAM B aToMax SJIEMEHTOB IEPBBIX UYETHIPEX
NEePUOIOB. DIEKTPOHHASI KOH(PUTYypaLKs aTOMOB.

ITepuonnueckuii 3akoH u [lepuoanyeckas cucrema xumudeckux snemMentoB . Y. MenpaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U
ITepuonnueckoil cucremMbl xuMuueckux anemeHToB J. . MenaeneeBa ¢ COBpeMEHHOM TEOPHUEl CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS] CBOMCTB XMMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXHBIX BEIIECTB MO IpynnaM M MepuojaM. 3HaueHHe
IIEPUOINYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHUYECKas CBsI3b. BuUIbl XUMHUYECKOM CBsS3M (KOBaJCHTHAs HEMOJISIpHAs M MOJspHas, WOHHAas,
MeTajuinueckas). MexaHu3mbl 00pa30BaHUsI KOBAJIEHTHOM XMMHUYECKOW CBA3M (OOMEHHBIM M JOHOPHO-aKUENTOpHBIN). BomoponHas
CBs3b. Ba€HTHOCTh. DNEKTPOOTPULATENLHOCT. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJNEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBAa COCTaBa BEIIECTBA. THUIbI KPUCTAIMYECKUX
pemeToK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAININYECKON PEILETKH .

[TonaTHe 0 qucnepcHbIX cucTeMax. ICTHHHBIE M KOJUIOWIHBIE PacTBOPBL. MaccoBas 40JIs BEIIECTBA B pacTBOPE.



Knaccudukanuss Heopranuyeckux coeauHeHuil. HomeHkiaTypa HEOpraHMYecKuMX  BelIeCTB. [eHeTmdeckas  CBSI3b
HEOPraHUYECKUX BEIIECTB, MPUHAJIEKAIINX K PA3JIMYHBIM KJIacCaM.

Xumnueckas peakuus. Kinaccupukanus XMMUYECKUX Peakldid B HEOPTaHUYECKOM M OpraHUYeCKOW XMMUU. 3aKOH COXPAHECHHUS
MacChl BELIECTB, 3aKOH COXPAHEHHUS U IIPEBPALLCHUS YJHEPTUU TP XUMUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3UyHbIX (hakTopoB. OOparumbie peaklud. XUMUYECKOe paBHOBecHe. DakTopsl,
BIIMSIOLINME HA COCTOSIHUE XUMHUUYECKOro paBHoBecus. [Ipunuun Jle [larense.

Onextponutudeckas auccouumanus. CusbHble u  crnabbie 3nekTpoiuThl. Cpena BOIHBIX pacTBOPOB BEIIECTB: KuHCTasd,
HEUTpaJIbHAS, IIEIOYHAS.

OKHUCAUTENBPHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCNepUMEHTAJIbHBIE METOJbl M3Y4YEHHUS! BEIIECTB W MX IMpeBpalleHuil: aemoHcTpanus Tabmun «llepuoanueckass cucrema
xumudeckux oanemeHtoB JI. . MenneneeBa», u3yuyeHHE MOJACNIEH KPUCTALIMYECKUX PEMIETOK, HAONIONEHWE W OIHCaHUe
JIEMOHCTPAIIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3yIoKeHHUE MEPOKCH A BOAOPO/Ia B IPUCYTCTBUH KaTajau3aropa, OMpe/iesieHue Cpebl
PacTBOPOB BEILIECTB C IMOMOIIBIO YHHUBEPCAIBLHOTO HHAMKATOPA, PEAKIIMM HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYECKON paboThI
«BnusHue pa3anyHbIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON PEAKIIUN.

Pacuérnble 3anaun.

Pacué€Tel 10 ypaBHEHHSIM XUMHUUYECKUX PEAKIIHM, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM TTOHSITUS
«MaccoBas JI0JIsl BELIECTBAY.

Heoprannyeckasi xumust

Hewmeranmnsl. [Tonoxenune nemeramioB B [lepuoguyeckoit cucteme xumudeckux sneMeHToB [[. . MenneneeBa u 0cobeHHOCTH
cTpoeHusi atoMoB. Duzmyeckue CBOICTBA HEMETALIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMeEpe KHuciIopona, cepbl, (ocdopa u
yIJIeposa).

XHUMHUYECKHE CBOWCTBA BaXKHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbl, a30Ta, (hocdopa, yriepoaa U KPEMHUSA) U UX COEAUHEHHM
(OKCHI0B, KUCIOPOACOAEPKAIIMX KUCIIOT, BOJOPOIHBIX COSAMHEHUI).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCAUHEHUM.

Metamnel. [lonoxenne meramnoB B Ilepumomuueckoit cucreme xummuueckux siaemeHtoB [I. M. MenneneeBa. OcobeHHOCTH
CTPOCHMsSI DIJIEKTPOHHBIX 000J0YeK aTtoMOoB MeTaioB. OOmme ¢usndeckue cBoiicTBa MeTawioB. CIuiaBel  METaIOB.
DNEKTPOXUMUYECKUIN Pl HAMTPSKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX METAUIOB (HATpUM, KaauM, KajabllMid, MarHui, aJIIOMUHUAM, IIUHK, XPOM, KEJI€30, MEJlb) U UX
COEIMHEHUM.



OO6mme crmocoOs! moTydeHus MeTauioB. [[puMeHeHrne MeTamuioB B ObITY U TEXHHUKE.

DKCTIEpUMEHTAIbHBIE METOJIbI M3YUCHHsI BEIIECTB M WX MPEBpAICHUI: N3yYeHUE KOJUIEKIMN «MeTaibl U CIIaBb», 00pas3IoB
HEMETAJUIOB, PEIICHUE HKCIIEPUMEHTAJIbHBIX 3ajJlady, HaOMIOACHUE M ONUCAHUE JIEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OIIBITOB
(B3auMozeiicTBME THIPOKCHIA AJIFOMUHUS C pACTBOPAMH KUCJIOT U IIeJIoUel, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnrle 3amaun.

Pacuétel Macchl BemiecTBa uiiM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OO0bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMM BEIIESCTB, Pacu€Thl Macchl (00hEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIU OJHO M3 BEICCTB
MMEET MPUMECH.

XuMHs ¥ KU3Hb

Ponb xuMum B 0OecrieueHUH SKOJIOTMUECKOW, SHEPTeTUYECKOM W MUIEBON 0e30MacHOCTH, Pa3BUTUU MeIUUUHBI. [loHsTHE O
HAyYHBIX METO/AaX IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUM.

[Ipencrasnenust 06 OOUTUX HAYYHBIX IPUHITUIIAX MPOMBIIIIICHHOTO MOJIYYeHHS BAKHEHIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB M MAaTepHUajioB: Ba)XKHEWIIHME CTPOUTENIBHBIE MAaTE€pUAIbl, KOHCTPYKLUHOHHBIE MaTE€pUAJIbl, KPAaCKH,
CTEKJIO, KepaMUKa, MaTepHalibl JJIs JJICKTPOHUKU, HAHOMAaTEpHUasbl, OpraHUIECKUE U MUHEPAIIbHbIC YIOOPEHHUS.

XuMus U 370pOBbE UEJOBEKA: MpaBWia HCIOJIL30BAHUS JICKAPCTBEHHBIX MpernaparoB, MpaBujia 0€30MAaCHOTO HMCIOJIb30BaHUS
npemnapaToB ObITOBOM XMMUU B MOBCEAHEBHOMN KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzamus MeXnpeIMeTHBIX CBSI3eM MpU M3y4dyeHWH OOIel W HeopraHudeckod xuMuu B 11 Kiacce ocyliecTBiseTcs depes
MCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSTHUM, SBIISIOIIMXCS CUCTEMHBIMH JJIsi OTJEIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: Hay4dHbIM (hakT, TUMOTe3a, 3aKOH, TEOpHUs, aHaldu3, CHUHTE3, KiacCUudUKaIus,
MePUOIMYHOCTh, HAOJIOJEHNE, SKCTICPUMEHT, MOJICIUPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®dusuKa: marepus, DJHEpPrus, Macca, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI, PAJUOAKTUBHOCTH, MOJIEKYIA,
DHEPreTUYECKUI YpPOBEHb, BEIIECTBO, TEIO0, O00bEM, arperarHoe COCTOSHHUE BEIIECTBA, (PU3MYECKHE BEIMYMHBI M EIUHMIBI HUX
W3MEPEHUS, CKOPOCTb.

buonorus: kierka, opranusm, SJKocucTeMa, onocdepa, Makpo- 1 MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJE3HBIE UCKOTIAEMbIC, TOTLTUBO, PECYPCHI.



TexHomorus: XumMmueckas IMPOMBIIIVICHHOCTDb, MCTAJUTYPI'Hs, IMIPOU3BOACTBO CTPOUTCIIbHBIX MAaTCPHUAJIOB, CEJIbCKOXO035MCTBEHHOE
IMPOU3BOACTBO, NHIICBAA IMPOMBINIJICHHOCTD, (bapMaI_IeBTI/I‘-IeCKaH IMPOMBINIJICHHOCTDb, IMPOU3BOACTBO KOCMCTHUYCCKHX IIPCIIapaToB,
IMPOU3BOACTBO KOHCTPYKIIHMOHHBIX MATCPHUAJIOB, 3JICKTPOHHAA ITPOMBIIIIJICHHOCTH, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IMPOI'PAMMBI 110 XUMHUHN HA BA30OBOM YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHUS OOYUYAIOITUMHUCS MPOTPAMM CPEIHEro OO0IIero oopa3zoBaHMUs
(JIMUHOCTHBIM, METANPEAMETHBIM M TpeAMETHhIM). HayuHO-MeToAn4eckoil OCHOBOM il pa3pabOTKU IJIAHUPYEMBIX pE3YyJIbTaTOB
OCBOEHHUS TIPOTPAMM CPEHETr0 00IIero o0pa3oBaHus SIBISIETCSI CHCTEMHO-IEATEILHOCTHBIA ITOIXO.

B cooTBeTCTBUU C CUCTEMHO-ACATEIBHOCTHBIM MOAXO/IOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MpeaMeTa « XUMUsD)
Ha YPOBHE CPEIHET0 00IIEro 00pa3oBaHUs BbIJICJICHBI CIEAYIOIINE COCTABIISIONIHUE:

0CO3HaHUE OOYYAONTUMHUCST POCCHUICKON TPaKIaHCKOW HMISHTHUYHOCTH — TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTU U
CaMOOMPEICIICHUIO;

HaJIMYnue MOTUBAILIMH K O0YUCHUIO;

[[eJICHAIIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEKJICHHUM JIMYHOCTH HAa OCHOBE KJIIOYEBBIX IIEHHOCTEM M UCTOPUUECKUX TPATULIANA
0a30BOI1 HAYKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJICTBOBATHCSI B CBOEH JIESITEILHOCTH IIEHHOCTHO-CMBICJOBBIMU YCTaHOBKAMH,
MPUCYIIUMU I[ETOCTHON CUCTEME XHUMHUYECKOTO 00pa30BaHUS;

HaJIMYue TPaBOCO3HAHUS SKOJIOTHYSCKON KYJIBTYPBhl U CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC TIIaHBI.

JIngyHOCTHBIE pe3yIbTaThl OCBOCHHS MpPEIMeTa « XUMHUS» JTOCTUTAIOTCSA B €UHCTBE YUCOHOM M BOCIUTATEIHFHON JIEITSIHBHOCTH B
COOTBETCTBUM C TyMaHUCTUYECKUMH, COIMOKYJIBTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU M HJCaJIaMHd POCCHUICKOTO
IPaXJIAHCKOTO OOIECTBa, NPUHATHIMA B OOINECTBE HOPMaMH W TMpaBUIaMH IIOBEJICHHS, CIIOCOOCTBYIOIIMMH IIpOIeCCaM
CaMOIIO3HAHU s, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU O0YYaIOIIINXCHI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MpeaMeTa « XUMHUS OTpakaroT CPOPMHUPOBAHHOCTH OMbITa TO3HABATEILHON U MPAKTUYECKOMN
JEATEIIBHOCTH 00YUYaroIIUXCsl MO peanu3aliy NPUHSITHIX B 00IIECTBE IICHHOCTEN, B TOM YKCJI€ B YaCTH:

1) rpamaaHCcKOro BOCIIUTAHUSA

0CO3HAHUsS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIITMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHHSI K 3aKOHY U MTPABOTIOPSIKY;

MIPEJCTABICHUS O COIIMAJIbHBIX HOPMAaX U MPAaBUJIaX MEKINYHOCTHBIX OTHOILIICHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHLHOCTH MPHU CO3aHUU YIEOHBIX IPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEILHBIX
3a/1a4, BBIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl APYrUX MpU aHAIM3E PA3IUYHBIX BUJIOB
y4eOHOM eI TEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIIECHHUS K UCTOPUYECKOMY W HAyYHOMY HACJIEAUIO OTEYECTBEHHOU XUMHUH;

YBaXXEHUSI K MIPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHHS] XUMHUHU, OCO3HAHUS TOTO, YTO JOCTUKEHUS
HAayKH €CTh PE3yJbTaT JJIMTEIbHBIX HAOMIOACHUH, KPOIMOTIUBBIX ASKCIIEPUMEHTAIBHBIX IOWCKOB, MOCTOSHHOTO Tpyda YYEHBIX H
MPAKTHKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHMBOB B TMOJYUYEHUH W TMOCJEIYIOIIEM aHalnu3e HHPOPMAIMU O MEPEIOBBIX JOCTHKEHUIX
COBPEMEHHOM OTEUYECTBCHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIUH, CBSI3aHHbIC C XUMUYECKUMU SBJICHUSMU, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSACH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICGHHUBAaTh CBOE TMOBEJICHHE W TOCTYNKH CBOMX TOBApUINEH € TO3UIIMI HPABCTBEHHBIX WM IMPABOBBIX HOPM U
OCO3HaHME MOCIEICTBUNA 3TUX NOCTYIIKOB;

4) GpopMHUPOBaHUSA KYJIbTYPbI 310POBbSI:

MMOHMMAaHHMS IIEHHOCTEN 370pOBOT0O M O€30I1acHOro o0pasa KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIICHHS K COOCTBEHHOMY
(U3UIECKOMY M TICHXHYISCKOMY 370POBBIO;

coOroneHrs mpaBui 0e30macHOTo 0OpaIeHusl ¢ BEIIECTBAMU B OBITY, TOBCEIHEBHOM KM3HU U B TPYOBOH JACATEIBHOCTH,

MOHMMAHMS EHHOCTH TMPAaBUJ WHIWBUAYaJbHOTO U KOJUICKTUBHOTO OE30IMAaCHOTO MOBEICHUS B CHUTyallUsIX, YIPOXKAIOIIUX
310POBBIO U KWU3HHU JIFOIEH;

OCO3HAHUS MOCIEACTBUM M HEMPUATHUS BPEIHBIX MPUBBIYEK (YHIOTpeOICHUS aJIKOTOJIs, HAPKOTHUKOB, KYpEHUS);

S) Tpy1oBOro BOCHIUTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-MCCIIEAOBATEIBCKON NEATebHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPYECKON H
JIPYTUX BUJAaX AESATEIbHOCTH;



YCTAHOBKM Ha AKTHMBHOE y4YacTHME B PEUICHUU MPAKTUYECKUX 3a/ay4 COLMAJIbHOW HAmpaBI€HHOCTU (B paMKaxX CBOEro Kiacca,
IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3yYeHHUI0 TTpodeccuii pa3muyHOoro pojia, B TOM YUCie Ha OCHOBE MPUMEHEHHSI TTPEIMETHBIX 3HAHUM
110 XMMMUHU;

YBOKEHHUS K TPYY, JIOIAM TPYJIA U PE3YyIbTaraM TPYIAOBOH JIEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYIBHOW TpaeKTOpUU o0Opa3oBaHMs, Oyayliedl npodeccuu U peanr3aluu
COOCTBEHHBIX )KH3HEHHBIX TJIAHOB C YYETOM JJMYHOCTHBIX HHTEPECOB, CITOCOOHOCTEN K XUMHUHU, MHTEPECOB M MOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rM4eCKOro BOCIUTAHNUA:

HKOJIOTMYECKH 11€J1€CO00Pa3HOTO OTHOIIEHUS K TPUPOJIE, KAK UICTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHMS TNI00ATBLHOTO XapaKTepa dKOJOTUUECKUX MPOOJIEM, BIUSHUS IKOHOMUUECKUX MPOLIECCOB HAa COCTOSTHUE MPUPOAHON U
COLIMAJIBHOM CPEJIbI;

OCO3HaHUS HEOOXOUMOCTH MCIOJIb30BAHHUS JIOCTHKCHUN XUMHH JJIsI PEIICHHS] BOIIPOCOB PAIlMOHATBLHOTO IIPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPHUATHS JICMCTBUM, TMPUHOCAIINX BpPEH OKPYXKAKIIEH NPUPOAHOM Cpele, YMEHUA MPOTHO3UPOBATh
HeOIaronpusITHBIE HKOJIOTUYECKHUE MOCJIEICTBUS MPEANPUHUMAEMbIX AECHCTBUIN U MpeI0TBpallaTh UX;

HAJIMYMS  PA3BUTOTO  JKOJIOTUYECKOTO MBIILICHUS, SKOJOTHYECKOW KYJABTYpbl, OMNbITA JEATEIBHOCTH HKOJIOTHYECKON
HaIPaBJIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMU B MO3HABATEIbHON, KOMMYHUKATUBHOM M COITMAJIbLHOM MPAKTUKE, CIIOCOOHOCTU U
YMEHUSI aKTUBHO MPOTUBOCTOSITH UICOJIOTUN XeMO(POOUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIICCTBEHHOM MPAKTUKH;

MOHMMAaHHS CHCIU(PUKY XUMHUU KaK HayKH, OCO3HaHUsA €€ poiau B (POPMHPOBAHMH PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS,
CO3JIaHUM TIEJIOCTHOTO TPEACTABICHUS 00 OKPYXKAIOIIEM MHpE KaK O C€IMHCTBE IMPUPOJABI W YeJOBEKa, B IO3HAHUHU IPUPOIHBIX
3aKOHOMEPHOCTEH U pellieHUH Mpo0ieM COXpaHEHUsI MPUPOTHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0COOOW 3HAUMMOCTH XMMHUHU JJISI COBPEMEHHOM ITMBWIM3AIMU: B €€ T'YMaHHCTHYECKOW HAMpaBICHHOCTH U
BOXHOW pOJM B CO3JaHUM HOBOM 0a3zbl MaTepHalbHOM KYJIBTYphl, PEIICHUH TJI00AIBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS
YEeJIOBEUYECTBA — CHIPHEBOM, DHEPTreTHUCCKOM, IMHUINEBOM M DKOJOTHYECKOM OC30IaCHOCTH, B Pa3BUTHH MEIWIIMHBI, 00CCIICUCHUH
YCJIOBUM YCTIEIITHOTO TPY/la ¥ SKOJIOTUYECKH KOM(DOPTHON KU3HU KAKIOTO YjieHa OOIECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IOHUMAHUS CYLUIHOCTH METOJOB ITO3HAHUSI, HMCIIOJIb3YyEMbIX B €CTECTBEHHBIX HayKax,
CrIOCOOHOCTH MCIOJIB30BATh MOJIy4aeMble 3HAHUS JJIA aHAM3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUPA M MPOUCXOAIIUX B HEM



U3MEHEHUI, yMEHHUs JefaTb 000CHOBAHHbBIE 3aKJIIOUEHHUS HAa OCHOBE HAayYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C ENbIO MOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTH CaMOCTOSITEIBHO MCIIONB30BaTh XUMUYECKUE 3HAHUS I PEIICHUs IPOOIeM B peabHBIX JKU3HEHHBIX CUTYaIUsX;
MHTEpeca K MO3HAHUIO U MCCIIEA0BATENIbCKON e TENIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K AKTUBHOMY IOJIyYEHHIO HOBBIX 3HAHUH 110
XMMHHU B COOTBETCTBUU C )KU3HEHHBIMH NTOTPEOHOCTAMU;
UHTEepeca K 0COOEHHOCTSM Tpy/a B pa3IMuHbIX chepax npodeccrnoHanbHON AeITEIbHOCTH.
METANIPEJMETHBIE PE3YJIBTATDI

MertanpeaMeTHble pe3ylbTaThl 0CBOCHUS YUEOHOT0 MpeaMeTa « XMMHUs Ha YPOBHE CPEIHETO 00I1Eero 00pa30BaHUs BKIIOYAKOT:

3HaYMMBbIE JJ1s1 (POPMUPOBAHUS MUPOBO33pEHUS 00YUAIOIINXCS MEXIUCIUIUIMHAPHBIE (MEKIIPEIMETHbIE) OOIICHAYYHbIE TOHSTHS,
OTpaXXarolllie LEIOCTHOCTh HAYYHOW KAapTHHBI MHUpPAa U CHEHU(PUKY METOJOB MO3HAHUSA, UCIOJIb3yEeMBIX B €CTECTBEHHBIX HayKax
(Marepusi, BELUIECTBO, YHEPIHs, SBJICHUE, MPOLIECC, CUCTEMA, HAyUHbIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeI0BaHuE, HAOIONEHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCalbHble y4eOHbIE NEUCTBUS (MO3HABATENIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCEeUnBaAIONINE (POPMUPOBAHUE
(YHKIIMOHATBHOW IPAMOTHOCTH U COLIMAJIbHON KOMITIETEHIIMH 00Y4aroIIuXCs;

CIIOCOOHOCTh 00YYaOIIMXCSl MCIOJB30BaTh OCBOEHHBIE MEKIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHHS U YHUBEPCAIbHbIC
y4eOHbIe TEUCTBUS B TTO3HABATEILHOM U COITMATILHOM MPAKTUKE.

MeranpeaMeTHble pe3ynbTaThl OTPaXKalOT OBIIAJICHUE YHUBEPCAJbHBIMU yUYE€OHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PETYISATUBHBIMU I€HCTBUSAMMU.

OgByageHre YHMBEPCAJIbLHBIMH Y4eOHBIMH MTO3HABATEIbHBIMY ACHCTBUAMM:

1) 0a3oBbI€e JJOrHYeCKHE eHCTBHS

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U AKTYaIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ paccMaTpuBarh;

ONPENeNITh e NeATEeIbHOCTH, 3aJaBasi mapamMeTpbl U KPUTEPUHU UX JOCTHXKEHHUS, COOTHOCUTH PE3YIbTaThl AESITEIbHOCTU C
MIOCTABJIEHHBIMU LIEJISIMH;

UCITIOJIb30BATh NP OCBOCHHMM 3HAHUU NPHUEMBI JOTMYECKOTO MBIIUIEHHUS — BBIAEIATH XAPAKTEPHBIE MPU3HAKA MNOHATHH H
YCTaHABIUBATh UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHIATUS JUIsl OOBSCHEHUS OTAEIBHBIX (PaKTOB U SIBJICHMUIA;

BbIOMpAaTh OCHOBAHUSA U KPUTEPUU AJIs KJIAaCCU(UKAIIUHU BEIIECTB U XMMHUECKHUX PEAKIIHii;



yCTaHABIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEKY U3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKACHHS (MHAYKTUBHBIE, JENYKTUBHBIE, 10 AHAJIOTMH), BBISBIATh 3aKOHOMEPHOCTH U IPOTUBOPEYUS B
paccMaTpUBaeMbIX SBICHUAX, (POPMYTUPOBATH BHIBOABI M 3aKIIOUCHUS;

IPUMEHSTH B MIPOLIECCE MO3HAHUS, UCIOIb3yeMble B XUMUU CUMBOJIMYECKHUE (3HAKOBBIEC) MOJIEIH, MPe0oOPa30BbIBATH MOJIEIbHbBIC
MPE/ICTaBICHU — XUMUYECKUN 3HAK (CMMBOII) 2J€MEHTa, XUuMudeckas (opMmysia, ypaBHEHHE XMMUYECKON pEeaklMu — MpU PEUICHUU
y4eOHBIX MMO3HABATEIbHBIX U MPAKTUYECKUX 3ajay, MPUMEHITh Ha3BaHHbIC MOJCIIbHbIC TIPE/ICTABICHUS JJIS BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe MCCIIE0BATEIbCKHIE 1€ CTBUS:

BJa/IETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEUIECTB U XUMUYECKHUX PEaKLUi;

(GbopMynupoBaTh LEJIM U 33Ja4U UCCIIEI0BAaHUS, UCIIOIb30BaTh OCTABIEHHBIE U CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIE BOPOCHI B
KaueCTBE MHCTPYMEHTA [MO3HAHUS U OCHOBBI JUIsl JOPMHUPOBAHMSI TUIIOTE3bI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

BJIa/IETh HaBBIKAMM CaMOCTOSITENIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUYEHUUECKHUX 3KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS
HAOIIOaTh 3a XOJOM MpPOIecca, CaMOCTOSITENIbHO IPOTHO3MPOBATh €ro pe3ylbTar, (opMylIHpoBaTh OOOOUIEHHMS U BBIBOJIBI
OTHOCHUTEJIBHO JI0CTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTABIATh 0OOCHOBAHHBINA OTUET O MPOJIETAHHON padoTe;

IpUOOpETaTh OMBIT YYEHHUYECKOW HMCCIIEAOBATEIBCKOM M MPOEKTHOM AESITENBHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMUYHbIX METOIOB MTO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OpUEHTHPOBATbCS B PA3JIMYHBIX HCTOUYHUKAX HMH(POpMALMK (HAyYHO-MOMYJISIpHAs JIMUTEparypa XUMHUYECKOTO COAEp KaHMUS,
CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHANU3UPOBaTh HH()OPMALIMIO PA3IMYHBIX BUJIOB U (HOpPM NPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTS;

(GopMynupoBaTh 3aMpoChl U MPUMEHAThH PA3IUYHbIE METOBI MPU MOUCKE U 0TOOpE MH(POpPMAIIH, HEOOXOTUMOM /1JIs1 BHITIOJIHEHUS
y4eOHBIX 3a/1a4 ONpPENEIEHHOTO THIIA;

npUOOpETaTh OMBIT UCTIOIB30BAHUS MH(DPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH M Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMaNbHYIO (opMy mpencraBieHus UHGoOpManuu (cxeMmbl, rpaduku, JUarpaMMbl, TaOIUIBI,
PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CpEICTBA MpHU padoTe ¢ XUMHUYECKOW HMH(OpManuen: MPUMEHATh MEXIpeIMeTHbIe
(pusnueckue u MaTeMaTUYECKIE) 3HAKU U CUMBOJIBI, (hOPMYJTbI, a00peBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEe0OpPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIVISAHOCTH.



OBiageHne yHMBepPCAJIbHBIMM KOMMYHUKATHBHBIMH 1eHCTBUAMMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl B XOJ€ JUaOora W/WiM JAUCKYCCHH, BBHICKA3bIBaTh UAEH, (GOPMYIUPOBATH
CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIOJIHEHHS NPEIOKEHHON 3a/1a4H;

BBICTYNaTh C MpE3EHTAalUEN pe3yJbTaToOB I103HABATEIBHON JEATENbHOCTH, MOJIYYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO
CBEPCTHUKAMU IPU BBINOJHEHUU XUMHUYECKOTO SKCIEPHUMEHTA, MPAaKTUYECKOW paboThl MO MCCIENOBAaHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, peau3alluy y4yeOHOro MpoeKTa MU (QOpPMYIHMPOBaTh BBIBOABI 10 pE3yJbTaraM IPOBEIEHHBIX HCCIEIOBAHUN MyTEM
COIIACOBAHUS MO3HIIMM B XOJ€ OOCYKIEHUS 1 0OMEHA MHEHHUSIMHU.

OgyaieHNe YHUBEPCAJbHBIMH PEryJIATHBHBIMHU ACHCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBaTh M OCYLIECTBIIATH CBOIO II03HABATENIBHYIO JEATENIBHOCTb, OIpenesss €€ ILeld W 3a/add,
KOHTPOJIMPOBaTh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpPENaraéMblid ajiroOpuTM JEWCTBUM MPU BBINOJIHEHUU YYEOHBIX U
UCCIIEZIOBATENbCKUX 3a/1a4, BbIOMpaTh Hanbosee 3¢ (HEeKTUBHBIN CIOCO0 X pEelIeHUs ¢ YUETOM MOIYUYEHHs] HOBBIX 3HAHUI O BEIECTBaxX
Y XUMHUYECKUX PEAKLUSX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH IE€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasl XuMush» OTPaXkaroT:

c(hOpMHUPOBAHHOCTh TPEICTABICHUNA O XHUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpA, PO XHUMHUHU B
MO3HAHUU SIBJICHUUN TIPUPO/IBI, B DOPMUPOBAHUHU MBITIUICHUS M KYJIBTYpPbI TUYHOCTH, €€ QYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOM
JUISL pEIICHUs TPAKTUYECKUX 3a/1a4 U HKOJIOTMYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOTHON CPEIE;

BJIQJICHUE CUCTEMOW XHUMHYECKMX 3HAaHHMM, KOTOpas BKJIOUAET: OCHOBOMOJIAralolMe MOHATUS (XMMUYECKUM DJIEMEHT, aToM,
AIIEKTPOHHAsA O00O0JIOUKAa aromMa, MOJIEKYNA, BaJEHTHOCTb, AJIEKTPOOTPULATENBHOCTh, XMMHYECKasi CBS3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpaiéHHas), MOJib, MOJIIpPHAs Macca, MOJSIPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIIMOHAbHAS TPYITa, paJIuKal,
V30MEPUS, W30MEPHI, TOMOJIOTUYECKUM PsJi, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA M a30TCOAEpXkALIWE COCIUHEHUS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUSI OPTaHUYECKHUX BEIIECTB A.
M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIIMUYECKUMN SI3bIK XMMHH; MUPOBO33PEHUYECKHE 3HAHMS,



JeKale B OCHOBE MOHHMMAHUSI MPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX SIBJICHHM, (PAKTOJOTHUYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJTYYCHUH M O€30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU NEATEIbHOCTH
YEJI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTepHbIE MPU3HAKUA TMOHATUM, YCTAHABIMBAaTH WX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOLIUE TTOHSATHUS IPU OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHNYEeCKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYI0O CHUMBOJIUKY [UJII COCTaBJICHUS MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEépHyTOI, COKpaEHHON) POPMYST OPraHUYECKUX BEIIECTB M YPABHEHUN XUMUYECKUX PEaKIUil, N3TOTaBINBATh MOJEIN MOJICKYII
OpPraHMYECKHUX BEIIECTB JIJIS WILTIOCTPALIUY UX XUMUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAaHHOCTh YMEHUN YCTAHABINBATH MPUHAJICKHOCTh H3YYCHHBIX OPTAHUYECKUX BEIIECTB MO0 UX COCTaBY U CTPOCHUIO K
ONpeaen€HHOMY KJlacCy/Tpynne CoeAuHEHUI (yIIeBOAOPOIbI, KUCIOPOA M a30TCONEpKAllUe COEIWHEHHUS, BBICOKOMOJICKYIISIPHbBIE
COCIMHEHMsI), JlaBaTh UM Ha3BaHUA 1o cucreMmarudeckoir HomeHkiarype (IUPAC), a Takke NMpUBOIWUTH TPUBHUAJIBHBIE HA3BAHUS
OTAEJIbHBIX OPraHUYECKUX BEIIECTB (3TUJICH, IPOIUJICH, AlleTUIIEH, STUICHIJIMKOIb, NINLEPHUH, PeHOI, PopMaNbIeTn, aleTalbIeTu],
MypaBbUHasl KUCJIOTAa, YKCyCHas KHCIJIOTa, OJEMHOBas KHUCIIOTa, CTEApUHOBAas KHCIOTAa, IIIOKO3a, (PpyKTO3a, Kpaxmal, LeJUIrI03a,
[JIUIUH);

c(hOpMHUPOBAHHOCTH YMEHUS OINPENEIATh BUIbI XUMUYECKON CBSI3U B OPTaHHMUECKUX COCTUHEHUSIX (OJMHAPHBIE U KPATHEIE);

c(hOpMHUPOBAaHHOCTh YMEHHUS TPUMEHSATH TMOJIOKEHUS TEOPHH CTPOCHHUs oOpraHuueckux BemecTB A. M. bytiepoBa mms
00BSICHEHUS 3aBUCMMOCTHU CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHHUS MACChl BEUIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb COCTaB, CTPOCHHME, (PUIUUECKUE U XUMHUUYECKHE CBOMCTBA THUIUYHBIX
MPEACTABUTEIICH PAa3IMYHBIX KJIACCOB OPTraHMYECKHX BEIISCTB (MeTaH, 93TaH, JTWICH, NPOIMICH, aleThuieH, OyramueH-1,3,
MeTwI0yTaauen-1,3, 0eH30i1, METaHO, ITAHOJI, FTHUICHIIMKOIb, TNIULEPHH, (DEHO, alleTalbAeru], MypaBbUHAsl U YKCYCHasi KUCIJIOTHI,
IJIIOKO3a, Kpaxmall, IIeJIUIK0JI03a, aMHUHOYKCYCHAasl KHUCJIOTa), WUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKIY HUMH YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUECKHX PEAKINIl C NCIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTb YMEHUS XapaKTEPU30BATh HICTOUHHUKHU YTIIEBOJOPOIHOTO ChIphs (HEPTh, MPUPOJHBIN a3, yroiib), CIOCOObI UX
nepepaboTKH U MPAKTUIECKOE IPUMEHEHHE TPOTYKTOB MEPepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOAWUTH BBHIYHMCICHHUS MO XUMHUYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO
BEIIECTBA WJIM TMPOAYKTa PEaKIMH IO M3BECTHBIM Macce, 0O0BEMY, KOJIMYECTBY OAHOIO M3 MCXOAHBIX BEIIECTB WM IMPOAYKTOB
peakiun);



c(hopMUPOBAaHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HaHWI 00 OCHOBHBIX METOAAaX HAYYHOTO IMO3HAHMS, UCTIOIh3YEMbIX B XUMUU TIPH
W3YYCHUH BEIICCTB U XMMHUYECKHUX SIBICHHUN (HAOMIONEHWE, W3MEPEHHE, SKCIIEPUMEHT, MOJCINPOBAHKE), UCIIOIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS JIJIs1 IPUHSTHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHECHUEM;

c(hopMUPOBAHHOCTh YMEHUH COOMIONATh MTpaBUia MOJb30BaHU XUMUYECKOM MOCYI0H U J1a0OpaTOpHBIM 000PY/IOBAaHUEM, a TAKKE
npaBuiia OOpallleHus ¢ BeIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIMOJIHEHUIO Ja0OPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BBITIOIHATh XUMHUECKUN SKCIIEPUMEHT (MPEBpAIEHUsI OPraHUYECKUX BEIECTB MPHU
HarpeBaHUM, MOJIYYCHUE STUJICHA U N3YYE€HUE €r0 CBOMCTB, KAUE€CTBEHHBIC PEAKIIMM OPTraHMUYECKUX BEIECTB, ACHATYypallis OeIKOB MpU
HarpeBaHUM, LIBETHHIC PEaKIMH OEIKOB) B COOTBETCTBHH C MpaBUIAMH TEXHUKH OE30MACHOCTH MpU OOpalleHHWH C BEUIECTBAMH H
7a00paTopHbIM ~ 00OPYIOBAaHUEM, NPEJCTABIATh PE3YIbTAThl XHMMHYECKOTO SKCHepuMeHTa B (GOpMe 3alucH  ypaBHEHUU
COOTBETCTBYIOLIUX PEaKIUi U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHI KPUTHUECKU aHAIM3UPOBATH XUMHUYECKYI0 WH(MOPMAIMIO, MOJIYyYaeMyl U3 Pa3HbIX HCTOYHUKOB
(cpenctBa maccoBoii nuH(opmaiuu, THTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MPABUIIA SKOJIOTHUECKH 11€71eCO00Pa3HOT0 MOBEJEHUS B OBITY U TPYJOBOU JESITEIBHOCTH
B LIEJIIX COXPAHEHUsI CBOETO 30POBbS M OKPYKAIOIIEH MPUPOAHON Cpebl, 0CO3HABATH OMACHOCTh BO3/IEUCTBUS HA KUBBIE OPraHU3MbI
ONPENECIEHHBIX OpPraHWYECKUX BEIIECTB, MOHMMAas cMbica mokazarens [IJIK, moscHsTe Ha mpuMepax cHocoObl yYMEHBIIEHUS U
IpeOTBPAILEHHs] X BPEAHOTO BO3JEHCTBUS Ha OPTraHU3M Y€JI0OBEKa;

JU1s1 0OYyYarOIIUXCSl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSATH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX
MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUI;

JUTSL CIIETIBIX U CTA0OBUISIIMX OOYYAIOIINXCS: YMEHUE HCTOIb30BaTh pesibehHO-TOUCUHYIO cucTeMy oO0o3Hauenuii JI. bpaiins nos
3aMrCcH XUMHUYECKUX (PopmyIt.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as U HeopraHu4eckasi XUMUsD» OTpakaroT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KApPTUHBI MHpA, POJIU XUMUHU B
MO3HAHUU SIBJICHUUN TIPUPO/IBI, B DOPMUPOBAHUHU MBITIUICHUS M KYJABTYPBI JIMYHOCTH, €€ (PYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOMMMON
JUTSL pEIIEHUST TPAKTUIECKUX 3a]1a4 U SKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IIPUPOJHOM CpeErIe;



BJIAJICHUE CUCTEMOW XMMHWYECKHX 3HAHWM, KOTOpas BKJIIOUAET: OCHOBOMOJIATAIONIME MOHATUS (XMMUYECKUN B3JIEMEHT, aroM,
U30TOT1I, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIHM aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJIIPHBIN 00BEM, BAIEHTHOCTD, dJIEKTPOOTPULIATEIHHOCTD,
CTENIEHb OKHUCJIEHHS, XUMUYECKasl CBsI3b (KOBAJIEHTHAs, MOHHAS, METAUIMYECKAs, BOJOPOAHAsS), KPUCTAIUIMYECKAs PEIIETKA, THUIIbI
XUMUYECKUX PEAKLIUNA, PACTBOP, AEKTPOJUTHI, HEIIECKTPOIUTHI, ANEKTPOIUTHUECKAS TUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEND,
CKOPOCTh XHMHYECKOW peaklMh, XUMHUYECKOE€ pPABHOBECHE); TEOPUU W 3aKOHBI (TEOpUS JIEKTPOIUTHUYECKOW JUCCOLUALINH,
nepuonnueckuii 3axkoH J[. M. MenaeneeBa, 3akOH COXpaHEHHUS] MACChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLICHHS SHEPrUU IpHU
XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIME B OCHOBE
MOHUMAaHUS MPUINHHOCTH U CUCTEMHOCTH XMMHYCCKUX SIBIICHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOWMCTBAX, COCTaBe, MOIYYECHUU H
0€30MacHOM HCIOJIb30BAHUM BaXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA;

c(hopMHUPOBAHHOCTh YMEHUU BBISBISATh XApAKTEPHBbIC MPU3HAKUA TOHSATUM, YCTAHABIMBAThH HUX B3aMMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOILINE MOHITHUS TPU OMUCAHUHA HEOPTaHUYECKUX BEUIECTB U UX MPEBPAILICHUM;

c(hOpMUPOBAHHOCTh YMEHHUH MCIOJB30BaTh XHUMHUYECKYI0 CHMBOJMKY JIJIi COCTaBiIeHUS (OpPMYNI BEIIECTB M YypaBHEHUU
XUMHUYECKUX peakimii, cuctemarnueckyto HomeHkinarypy (IUPAC) u TpuBHanibHbIE Ha3BaHUSI OTAEIBHBIX HEOPTaHMYECKUX BEIECTB
(yrapHblii ra3, yIJIEKHCIIbIN T'a3, aMMHAaK, Talll€éHas U3BECTh, HEral€Has U3BECTh, IUThEBAsk COJA, MUPUT U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHHUU OIPENENATh BAJCHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX DJJIEMEHTOB B COEIMHEHHSX
pa3IMYHOTO COCTaBa, BHUJ XWMHUYECKOM CBS3M (KOBaJ€HTHAs, WOHHAs, METa/lInyecKas, BOJOpPOJHAs) B COCOUHEHMSX, THII
KPUCTAJUIMYECKON PEHIETKA KOHKPETHOTO BEUIECTBA (aTOMHAsl, MOJIEKY/sIpHAsi, MOHHAs, METAJUIMUECKasi), XapakTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUI;

c(hOopMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAMJIEHKHOCTh HEOPTAaHMYECKUX BEIIECTB MO HMX COCTaBY K OMPEACIEHHOMY
KJIACCy/TpyTINe COeNUHEHUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJUIbI, OKCHIbI, OCHOBAHMSI, KUCIIOTHI, aM(POTEpHbIC TUIPOKCHIBI,
COJIN);

c(hopMHUpPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH mepuogudeckoro 3akoHa JI. M. MengeneeBa M JEMOHCTPUPOBATH €TI0
CHUCTEMAaTU3UPYIOIYI0, 00BSICHUTEIbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHMH XapakTEepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX 3JIeMEHTOB 1—4 mepuoaon
[Tepuoauueckoli cucTeMbl XUMUYeckux a3meMeHToB J[. M. MenpaeneeBa, MCIONb3ys MOHATHS «S-, P-, O-3JCKTPOHHBIC OpOMTAINY,
«QHEPTeTHUYECKUE YPOBHUY», OOBSICHATHh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX 3JIEMEHTOB M UX COCIMHEHUM MO MepruoiaM
v rpynnaMm [lepuonnueckoi cucremsl xumuyeckux 3neMeHToB 1. . Menneneesa;



c(hOpMHUPOBAaHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIECTB Pa3IMUHbIX
KJIACCOB, TMOATBEPKAATh CYLIECTBOBAHHE T'€HETUYECKOW CBA3M MEXAY HEOPraHWYECKUMH BEUIECTBAMH C IOMOUIbIO YpaBHEHUI
COOTBETCTBYIOLINX XUMHUUECKUX PEaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS KJIacCU(UUIUPOBATh XUMUYECKHE PEaKIMU IO pa3IM4YHbIM IMPU3HAKAM (YUCIYy U COCTaBy
pearupyromux BEIIECTB, TEIUIOBOMY 3(D(EKTy peakiuu, U3MEHEHHUIO CTENEeHEW OKUCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH pEaKIuH,
Y4acTHIO KaTaln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABJIATh YPAaBHEHHs PEaKIUN PA3IMYHBIX THUIIOB, MOJTHBIC M COKpAIIEHHBIC YPAaBHEHUS PEaKIIHid
MOHHOTO OOMEHA, yYUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UIYT IO KOHIIA,

c(hOpMHUPOBAHHOCTh yYMEHUU TPOBOAWTH PEAKIMH, IOATBEP)KIAIONINE KaueCTBEHHBIM COCTaB PA3IWYHBIX HEOPTaHUYECKUX
BEIIECTB, PACIIO3HABATH OMBITHBIM MTyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPTAHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN MOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX peakLuid;

c(OpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHMMHYECKOM pEakUHMHM OT Pa3IU4yHbIX (PAKTOPOB; XapakTep
CMEIICHUS XUMHUECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEITHETo Bo3aeicTBus (nmpuniwmn Jle [larense);

c(hOpMHUPOBAaHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUIECKUE MPOLIECCHI, JIXKAIIHNE B OCHOBE MPOMBIIIICHHOTO MOTYYeHHS CEPHOI
KHUCTIOTHI, aMMHaKa, a TaKke C(HOPMUPOBAHHOCTH MPEICTABICHWI 00 OOIMMX HAy4YHBIX MPHUHIMIAX U DKOJIOTMUYECKHX MpoOIeMax
XUMHYECKOTO MPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIYMCICHUS C HCIOJIb30BAaHUEM IMOHATHS «MaccoBas JOJs BEUIECTBA B PacTBOPEY,
00BEMHBIX OTHOILLIEHUH I'a30B MPU XUMUYECKUX PEAKIUIX, MACChl BEIlECTBA UM 00bEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTRA,
macce Win o0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEILECTB, TEIUIOBOTO 3((deKkra peakuu Ha OCHOBE 3aKOHOB COXPaHEHMS
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOIIONATH MTpaBUiIa MOJb30BAHUS XUMUYECKON NOCY/I0M U 1a00paToOpHBIM 000PYIOBAaHUEM, A TAKKE
IpaBuiia OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMU TIO BBITTOTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHH TIJIAHUPOBATh W BBIMOIHATH XMUMHUYECKHH SKCIEPUMEHT (pa3loXeHHe MEpPOKCHAAa BOIOpOIa B
NPUCYTCTBUH KaTallu3aTopa, ONpeieJIeHHe CPeibl paCTBOPOB BEUIECTB € MOMOIIbI0 YHUBEPCAILHOTO HHIMKATOPA, BIUSHUE Pa3TUYHbIX
($haKkTOpOB HA CKOPOCTh XMMUYECKOM PEaKIUu, PeaKIMu HOHHOTO 0OMEeHa, Ka4YeCTBEHHBIC PEaKIIMu Ha Cylb(aT-, KapOOHAT- U XIJIOPU/I-
aHMOHBI, HA KaTHOH aMMOHUS, PEIICHHE SKCIEPUMEHTAIbHBIX 337a4 mo TemMam «Metamib» u «Hemeramibl») B COOTBETCTBUU C
IpaBUJIaMU TEXHUKH O€30MacHOCTU MPH OOpAaIlEHUH C BEIIeCTBaMU U JAOOPATOPHBIM OOOPYIOBaHHEM, MPEICTABIATH PE3YJbTaThl



XUMHUYECKOTO SKCIEPUMEHTa B (POpME 3alMCH YPaBHEHHI COOTBETCTBYIOUIMX PEAKIMI W (OPMYIUPOBATH BBIBOABI Ha OCHOBE 3THUX
PE3YJIBTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHATU3UPOBATH XMMUYECKYI0 HMH(OPMALINIO, TMOTYyYaeMYI0 W3 Pa3HbIX HCTOUYHUKOB
(cpencTBa MaccOBOM KOMMYHUKalMK, IHTEpHET U Ipyrux);

c(hOpMUPOBAaHHOCTh YMEHUI COOMIONATh MPAaBUIIA IKOJIOTHMUYECKH 1IETIECO00Pa3HOrO MOBEIECHUS B OBITY U TPYAOBON JESATEIBHOCTH
B LIEJIIX COXPAHEHUs CBOETO 370POBbs M OKPYXKAIOLIEH IPUPOAHON Cpebl, 0CO3HABATH ONTACHOCTH BO3/IECHCTBUS HA JKUBBIE OPTaHNU3MBbI
ONpeaenEHHbIX BEIECTB, MOHUMas cMbIci nokaszareis [1JIK, noscHATe Ha nmpuMepax cocoObl YMEHBIICHHSI U NPEIOTBPAILECHUS UX
BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA;

JUTsl OOYYaIOIIUXCsl C OTPAHMYEHHBIMU BOBMOXKHOCTAMM 370POBBS: YMEHUE TPUMEHSATH 3HAHUS 00 OCHOBHBIX JTJOCTYITHBIX METOJIaX
MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUISL CJIETIBIX U CIa00BUAAIMINX 00yUaIOUIUXCS: YMEHHUE HCIIONIb30BaTh pelibe(pHO-TOUeUHYI0 cructeMy o0o3HaueHuit JI. bpaitns nst
3aIKCcH XUMUYECKHUX bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnvecTBo 4acos JJIEKTPOHHBIE
Ne OBbIE
HaumeHoBaHue pa3iesioB U TeM NMPOTrPaMMbl KoHTpoJILH Ipaxriec | (wnpponbie)
n/n Bceero KHe o0pa3oBare/ibHbIE
ble padoThI
padoThI pecypchl
Paznes 1. Teoperuueckue 0CHOBbI OPraHUYECKON XUMHUH
[IpenmeT oprannveckor XUMuu. Teopust CTpOECHUs Bubmmoreka [IOK
1.1 bet P o . - P P 3 https://myschool.edu
opraHnueckux coequHennii A. M. bytneposa u/
Hroro no pazneny 3
Pazpnes 2. Yriiesogopoanbl
bubmnoreka [IOK
2.1 | IlpenenpHbIE YTIEBOAOPOIB — AJTKAHBI 2 https://myschool.edu
ru/
Henpene € YIJIEBOJIOPOIbL: AJIKE Bubmmorexa [IOK
| JIbHBIE YTIIEB bl JIKEHBI,
2.2 peA Y HOPOA 6 1 https://myschool.edu
aJKaJMEHbI, aJTKUHbI
ru/
bu6mmoreka [IOK
2.3 | ApoMaTru4eckue yriaeBOA0POIbI 2 https://myschool.edu
./
[IpupoHbIE HCTOUHUKH YTIIEBOIOPOJIOB U UX Bubmmorexa [IOK
2.4 PHpOA YHIEBOAOPOR 3 1 https://myschool.edu
nepepadoTka
ru/
Htoro no pazgeny 13
Paznen 3. Kucsiopoacoaep:xamue opraHn4ecKue coeJuHEeHM s
3.1 | Cnuptbel. DeHon 3 bubmmnoreka LIOK



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

https://myschool.edu
.ru/

Anpnerunnl. KapooHoBbie KuciaoTsl. ClIOKHBIC

bu6moreka [IOK

3.2 7 https://myschool.edu
3UpbI 1/
bubnuoreka [IOK
3.3 | YmeBonsl 3 https://myschool.edu
ru/
Hroro o pazneny 13
Paszneun 4. A3orconepxamme OpraHudecKue CoeJHHEHUA
bubmnoreka [IOK
4.1 | AMuHbl. AMMHOKHCIIOTHL. benku 3 https://myschool.edu
ru/
Hroro mo pazaemy 3
Pazaen 5. BeicokoMoJIeKy/JIAPHbIE COeAMHEHU S
bubmnoreka [IOK
5.1 |IInmacrmaccel. Kayuyku. Bomokna 2 https://myschool.edu
ru/
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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11 KUIACC

KosmmuecTBo yacos JIeKTPOHHBIE
Ne Mpaktnuec | (MupposbIe)
HaumeHoBaHue pa3iesioB U TeM MPOrpPamMMbl KonTpoabn
o/ Bcero Kue o0pa3oBare/ibHbIE
ble padoThI
padoThbI pecypchl
Paznen 1. Teopernyeckue 0CHOBbI XUMHUM
Crpoenue aromoB. [lepuonnueckuii 3ak0H 1 BuGnuotexa LIOK
1.1 | Ilepuonnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB 3
https://myschool.edu.ru/
J1. 1. MenaeneeBa
bubmnoreka [IOK
1.2 | Crpoenue BemiecTBa. MHOrooOpasue BEIECTB 4 hitps:/ /mvSChLOIOI.e du.ru/
bu6mmoreka [IOK
1.3 | X 6 1 1
MMHACCKIC peaKiin https://myschool.edu.ru/
- 13 bu6mmoreka [IOK
TOTO 1O pasiety https://myschool.edu.ru/
Paznen 2. Heopranuveckast XuMus
bubmnoreka [IOK
21 M 6 1
CTaJLIBT https://myschool.edu.ru/
bu6moreka [IOK
22 |H 9 1 1
CMETAILIBT https://myschool.edu.ru/
2.3 | CBs3b HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIIECTB 2 bubmmoreka [IOK



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

https://myschool.edu.ru/

bu6moreka [IOK

151 17
TOTO MO pasneiy https://myschool.edu.ru/
Pasznena 3. Xumus u :KU3Hb
bu6mmoreka [IOK
31 | X 4
VML RHSHD https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N Kosanuect 3
° JIEKTPOHHBbIE HU(PPOBHIE
Tema ypoka BO YACOB P uugp
n/n [laTra | oOpa3oBarebHbIE pecypChl
Bcero
1 [Ipeamer opraHMYEeCKON XUMUH, €€ BOSHUKHOBEHHUE, PA3BUTHE U 1 bubmmoreka LIOK
3Ha4YeHHE https://myschool.edu.ru/
5 Teopus cTtpoeHus opraHndeckux coenunennd A. M. bytneposa, 1 bubmmoreka LIOK
€€ OCHOBHBIC ITOJIOKECHUS https://myschool.edu.ru/
[IpencraBnenue o kaaccupUKaMi OPraHUYECKUX BEILIECTB.
pes uicars P o bubnuoreka [IOK
3 Homenknarypa (cuctemaTudeckasi) 1 TpUBUAJIbHbIC HA3BAHUS 1
https://myschool.edu.ru/
OpraHUYeCKHUX BEUIECTB
. bubnuoreka [IOK
4 AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN PAJT 1
https://myschool.edu.ru/
. bubnuoreka LIOK
3) MertaH 1 3TaH — IPOCTENIINE MTPEACTABUTENN AJIKAHOB 1
https://myschool.edu.ru/
. bubnunoreka LIOK
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
https://myschool.edu.ru/
. bubnuoteka [IOK
7 OTWIIEH U IPOMUJIEH — MPOCTEUIINE NPEICTABUTENIN aJTKEHOB 1
https://myschool.edu.ru/
8 [Tpaktuueckas padora Ne 1. «IlonyueHnue sTuneHa u U3y4eHue ero 1 bubnunoreka [IOK
CBOICTBY https://myschool.edu.ru/
9 Anxanuensl. Byraauen-1,3 u metunoyranuen-1,3. [lomyuenue 1 bubmuotexa LIOK

CUHTCTHUYCCKOI'O KaydyKa U PC3UHbI

https://myschool.edu.ru/
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10 AJKHWHBI: COCTAaB U 0COOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUAN P/, bubmmorexa LIOK
AUEeTHIICH — TIPOCTEHIINIA MTPEICTABUTEIb aJTKHHOB https://myschool.edu.ru/

11 | Boluncienus no ypaBHEHUIO XUMUYECKOM PEaKINU bubmmorexa LIOK
https://myschool.edu.ru/
12 | Apensr: 6eH301 1 TOTyos1. TOKCHYHOCTBH apEHOB ﬁ;gﬁ?ﬁiﬁ%ﬁi du.ru/

13 ['eHeTnueckas CBSI3b yIIIEBOAOPOIOB, IPUHAIIIEKAITUX K bubnuoreka [JOK
pa3IMYHBIM KJIaccaM https://myschool.edu.ru/

14 [IpupoIHbIE NCTOYHUKY YIIIEBOJIOPOJAOB: PUPOIHBIN a3 U bubmmoreka LIOK
MOMYTHBIC HE(TAHBIC ra3bl, HE(MTh U MPOAYKTHI €€ epepadOTKH https://myschool.edu.ru/

15 [IpupoIHBIE NCTOYHHUKY YIIIEBOJOPOJAOB: PUPOIHBIN a3 U bubmmoreka LIOK
TIOITyTHhIC HE(QTSIHBIE Ta3bl, HEPTH U MPOIYKTHI €€ TIepepadOTKU https://myschool.edu.ru/

16 | KontponbHas pabota 1o pazaeny «YrieBoaopOIbhy bubmmorexa LIOK
https://myschool.edu.ru/

17 [IpenenpHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ U 3TAHO. bu6mmoreka [IOK
BonopoaHas cBs3b https://myschool.edu.ru/

18 | MHOTOQTOMHBIEC CITUPTHI: STUIICHTIIMKOIb M TIIUIIEPUH bubamorexa IOK
https://myschool.edu.ru/

19 ®deHo: CTPOCHHUE MOJIEKYIbI, PU3UYECKUE U XUMUYECKUE bubnunoreka LIOK
CBOWCTBA, MPUMCHEHHE https://myschool.edu.ru/
20 | Ampaerunbl: GOpMaIbIETHUI U alleTalbAeTu . ATIETOH ﬁgg:ﬁ;i:ghggi du.ru/

21 OmHOOCHOBHBIE MPEETbHBIC KAPOOHOBHIE KUCIOTHI: MypaBbHUHAsS bubmmorexa I[IOK
U YKCYyCHasI https://myschool.edu.ru/

99 [Tpaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM bubmmoreka I[IOK

KHCJIIOTBID»

https://myschool.edu.ru/
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93 CreapuHoBas M OJEMHOBAs! KUCIIOTHI, KaK MPEACTABUTENM BBICILIUX 1 bubmuotexa [IOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
24 Mpbla Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE 1 bubmnoreka LIOK
JeWCTBHE https://myschool.edu.ru/
o5 CrnoxxHble 2pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. 1 bubnuoreka [JOK
['maponu3 cnoXKHBIX Y3PHUPOB https://myschool.edu.ru/
26 | XKupsl: ruaponus, mpuMeHeHrne, OUOJIOTUYECKask POJIb KUPOB 1 bubamoreka LIOK
https://myschool.edu.ru/
57 VYneBojbl: cocTaB, kiaccudukanys. Baxueniive npeacTaBUTENN: 1 bubmnorexa LIOK
IJII0K03a, (DPYKTO3a, caxaposa https://myschool.edu.ru/
28 | Kpaxman u 1emitono3a Kak NpupoaHbIe MOJIUMEPHI 1 Bubmmorexa LIOK
https://myschool.edu.ru/
29 KonTponbsHas padota o pazaeny «Kucinopoaconepxkaiime 1 bubnuoteka I[IOK
OpPraHUYECKHE COCTUHCHUSD https://myschool.edu.ru/
30 | AMHMHBI: METUJIAMUH U aHWJIMH 1 bubmmoreia HOK
https://myschool.edu.ru/
31 AMMHOKHCIIOTBI KaK aM(OTEpHbIE OPraHNYECKUE COSTUHECHHMS, UX 1 bubnmnoreka [JOK
ounonornueckoe 3HaYeHHE. [lenTumb! https://myschool.edu.ru/
32 | benku KaK IPUPOIHBIC BEICOKOMOJICKYJISPHBIE COSAMHEHUS 1 bubnworexa LIOK
https://myschool.edu.ru/
33 | OCHOBHBIC TTOHATHUS XUMHUH BHICOKOMOJICKYISIPHBIX COETMHCHHIM 1 bubmorexa LIOK
https://myschool.edu.ru/
34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIA. 1 bubmuotexa LIOK
[TnacTMacchl, Kay4yKu, BOJIOKHA https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Konnuecr | Jlara
Ne JJIeKTPOHHBIE HU(pPOBHIE
Tema ypoka BO YaC0B | U3y4eH
n/n o0pa3oBare/ibHbIE PeCypChl
Bceero us
1 XUMHUYECKUH AIIEMEHT. ATOM. DNEKTPOHHAsI KOH(DUTypalius 1 bubnuoreka [JOK
aToMOB https://myschool.edu.ru/
[Tepuoauueckuii 3akoH U [lepuoguueckasl cucTeMa XuMHUE€CKUX
P P . . bubmnoreka LIOK
2 anemeHToB JI. 1. MeHneneeBa, ux CBsI3b C COBPEMEHHOM TEOpUEH 1
https://myschool.edu.ru/
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U
3 UX COCIMHEHUH IO TPyNIiaM U epuogaM. 3Ha4€HHUE 1 bubnunoreka [{OK
MEPUOAUICCKOTO 3aKOHA U CUCTEMbI XUMHUYECKHUX 31eMeHTOB J[. 1. https://myschool.edu.ru/
MeHeneeBa B pa3BUTUU HAYKU
4 CrpoeHue BemiecTBa. XUMUYECKas CBS3b, €€ BUbL, MEXaHU3MbI 1 bubnunoreka [{OK
o0pa3oBaHUs KOBaJCHTHOM CBsI3u. BogopoaHas cBs3b https://myschool.edu.ru/
5 BaneHTHOCTB. DIeKTpOOTPULATENBHOCTh. CTENEHDh OKUCIIEHUS. 1 bubnunoreka LIOK
BemecTBa MOJICKYISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS https://myschool.edu.ru/
6 [lonATHE O IUCTIEPCHBIX cCUCTEMaX. VICTUHHBIE U KOJUIOWTHBIE 1 bubnunoreka LIOK
pacTBOpbl. MaccoBast 710715 BEIIECTBa B PacTBOPE https://myschool.edu.ru/
Knaccuduxkarus 1 HOMEHKIaTypa HEOPTaHUYECKUX COSTMHEHHM.
bu6mmoreka [IOK
7 ['eHeTHueckas CBSI3b HEOPTraHUYECKUX BEIIECTB, PA3TMUYHBIX 1
https://myschool.edu.ru/
KJIaCCOB
Knaccudukanma XuMHUeCKUX PEeakIMi B HEOPraHNUEeCKOU 1
¢ . P P bu6mmoreka [IOK
8 OPraHUYeCKOM XUMHH. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH 1
https://myschool.edu.ru/
COXpaHEHMsI ¥ TIPEBPAICHUS SHEPTUHU TTPU XUMUUYECKUX PEaKIMIX
9 CkopocTtb peakiuu. O0paruMbie peakiiui. XUMUYIECKOe 1 bu6moreka [IOK

paBHOBECHE

https://myschool.edu.ru/
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[Tpaxtrueckas padota Ne 1. «Bnusiaue paznuuHbix (GakTOpOB HA

bu6mmoteka LIOK

10 .
CKOPOCTh XUMHUYECKOW PEAKIIHI) https://myschool.edu.ru/
DJeKTpoNIMTHYECKast Aucconnanud. [lonstue o BOIOpoaHOM
1 P (pH) p 5 P r bubnuoreka [{OK
MoKazarese actBopa. Peakiiuu nonnoro oomena. I'mapomnus
Prp P P https://myschool.edu.ru/
OpraHMYECKUX U HEOPTAaHUYECKUX BEIIIECTB
12 OKHUCIUTETFHO-BOCCTAHOBUTENBHBIC peakiuu. [loHsTHE 00 bubnuoreka [{OK
JIEKTPOJIN3E PACIIaBOB M PACTBOPOB COJICH https://myschool.edu.ru/
13 KonTponbHas padota mo pazaeny «TeopeTnueckrne 0CHOBBI bubnuoreka [{OK
XUMUH» https://myschool.edu.ru/
Mertamibl, ux nonoxxenue B [lepuognueckon cucreme
’ PHOX Bubmuoreka IJOK
14 | xummnueckux snemenToB 1. 1. MenaeneeBa u 0CoOOCHHOCTH
. https://myschool.edu.ru/
ctpoenus aroMoB. O01ue pu3ndecKne CBONCTBA METAIOB
15 CnuiaBbl METAIIIOB. DIIEKTPOXUMUYECKUM Pl HAIPSHKEHU I bubnuoreka [IOK
METaJIOB https://myschool.edu.ru/
16 XUMUYECKUE CBOMCTBA BAXKHEHIITUX METAIIJIOB (HATpHil, KaIui, bubmnorexa LIOK
KaJIbI[Mi, MAarHUH, aJJFOMUHHUIA) U UX COCTUHCHU https://myschool.edu.ru/
. . bubnuoreka [IOK
17 | Xumuyeckue cBOMCTBA XpOMa, MEIM U UX COETMHEHUN
https://myschool.edu.ru/
. . bubnuoreka [IOK
18 | XuMuyeckue CBOMCTBA IIMHKA, JKeJe3a U UX COCTUHEHUN
https://myschool.edu.ru/
19 [TpakTuueckas padora Ne 2. "Penienne 3KkcriepuMeHTaIbHbIX bubnunoreka LIOK
3aja4d o teme «MeTamis»" https://myschool.edu.ru/
Hemerannel, nx nonoxenue B Ilepunogudeckon cucteme
pHOX bubmuoreka [IOK
20 xuMmudeckux snemenToB JI. 1. MenneneeBa u 0coOCHHOCTH
https://myschool.edu.ru/
CTPOEHUS aTOMOB
21 ®duznyeckre CBOMCTBA HEMETAIIOB. AJUTOTPOIUS HEMETAIIJIOB (Ha bubnunoreka [IOK
npuMepe KUCIopona, cepsl, pocdopa u yrepoaa) https://myschool.edu.ru/
22 | X¥MHUYECKHE CBOMCTBA raJIOTEHOB, CEPHI U UX COCAMHEHUN bubmmorexa I[IOK
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. . bubmmoreka [IOK
23 | XuMHueckue CBOICTBa a30Ta, pocodpa 1 UX COCAMHEHUN 1 https://myschool.edu.ru/
24 | XuMH4YeCKHEe CBOIMCTBA yIiiepoja, KPEMHUS U UX COCTUHEHUI 1 bubamoreka LIOK
’ https://myschool.edu.ru/
. . bubmnoreka LIOK
25 | [IpumeHeHue BaKHEHIIINX HEMETAIIJIOB M UX COCTMHEHUM 1
https://myschool.edu.ru/
O0o0uIeHne 1 cucremMaru3anus 3HaHui 1o Teme «HemeTamib.
26 | Beruucnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIU U 1 bubamoreka LIOK
) https://myschool.edu.ru/
TEPMOXUMUYECKUE PACUETHI
97 [TpakTuueckas padora Ne 3. «PenieHne 3KCepuMeHTAIbHbBIX 1 bubmmoreka LIOK
3ama4 o reme "Hemerams"» https://myschool.edu.ru/
28 | KontponbHas pabota o remam «Metamib» u «Hemeramibn 1 bubumorexa IOK
https://myschool.edu.ru/
29 Heoprannueckue u oprannueckue kuciaotel. Heopranmueckue u 1 bubnuoreka LIOK
OpPTaHWYECKHE OCHOBAHMSI https://myschool.edu.ru/
30 AM@oTepHbIe HEOPTraHUYECKUE U OPTAHUYECKUE COSTUHEHHUS. 1 bubnunoreka LIOK
['eHeTHYECKAs CBSA3b HEOPTraHMYCCKUX U OPTAaHUYCCKUX BEIISCTB https://myschool.edu.ru/
31 Posib xumMuu B 006€Crie4eHUN FKOJIOTMYECKOM, IHEPTeTUUECKON U 1 bu6moreka [IOK
MUIIEBOW OE30MTACHOCTH, PA3BUTHH MEIUITUHBI https://myschool.edu.ru/
39 [IpencraBnenust 06 OONIMX HAYYHBIX TPUHITUTIAX 1 bubnmnoreka [JOK
TIPOMBIIIIJICHHOTO MOJMYYCHUS BAXKHEHIIINX BEUICCTB https://myschool.edu.ru/
33 | YenoBek B MUpE BEIIECTB U MaTEpUaIOB 1 Bubmmorexa [IOK
https://myschool.edu.ru/
bu6mmoreka LIOK
34 | Xumus 1 3I0pOBbE YeTIOBEKa 1 httos://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJ/IBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YUEHUKA

» Xumusi, 10 xmace/ I'abpuensa O.C., OOIIECTBO C OrpaHMUYECHHON 0TBETCTBEHHOCTHIO «J[PODAY; AKIimoHepHOE 00IIEeCTBO
«M3narenscTBO «lIpocBenienne

» Xumus, 11 kmacc/ I'abpuensu O.C., O01ecTBO ¢ OrpaHUYCHHON 0TBETCTBEHHOCTHIO «JIPODAY; AKIinonepHoe 00I1IeCTBO
«3narenbcTBO «IIpocBenienne»

BBenurte BapuaHT

METOANYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

Bregute 1. O.C.I'abpuensn, [.I"JIpicoBa «Xumus Metoauueckoe nocodue — 6a3oBbiii ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O0111as XuMus B TeCTax, 3aja4ax, ynpaxHenusx. 11 kinace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTponbHbIE 1 TPOBEPOUYHBIE PaOOTHI K yueOHUKY». — M.: [Ipoda,
2021 r

4. O.C.I'abpuensn, ['I"JIsicoBa, A.I'BBenenckas «Xumus 11 xiacc: HactonbHas kaura s yaurens». Yacts 1 — M.: Jlpoda, 2019 roa.
5. O.C.I'abpuensHu, I.I"JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HacronbHast kaura st yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.
6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OctpoymoBa «3agauu o XuMuu U cocoObl UX pemeHus» - M.: «Ipoda», 202 1rox.

7. B.I. lenucoBa «Xumus 11 knacc noypounsle mianbl no yueOnuky O.C.I'abpuensina, .1 JIsicoBoit» - Bonrorpaa» Yuutens 2018rox.
8. M.A.Psa60oBa, Y.IO.Hesckas, P.B.JIuako «Tectsr mo xumuu 11 kmaccy, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensn, N.I.ocTpoymMOB « XuMHUUECKUH IKCTIEprUMEHT B 1mikosie 11 kmacey; - M.: Ipoda. — 2019 rox.

IMNPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenute _ Bemutemanusiehttp://www.chemnet.ru Tazera « XuMus» v caliT A1t yuuTens «S uay Ha ypOK XUMUN»
http://him.1september.ru Enunas xomtekuus L{OP: TIpeameTHas KOMIEKIUS « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbIe SkcriepuMeHTHI: Xumus. Kostekius Poccuiickoro
00111e00pa30BaTeILHOIO MTOpTaa

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Beepoccuiickas onuMIiiuana mKOJIbHHUKOB 110 XUMHH

http://chem.rusolymp.ru Opranuyeckas XuMusi: SJEKTPOHHBIA YICOHUK JJIs CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN YUeOHHK



http://www hemi.nsu.ru OTkpeITHII KOJLIEIK: XUMUS
http://www.chemistry.ru JlucraHiimoHHas OJIMMITHA/IA TI0 XMMHHW: TEIICKOMMYHHUKAIIMOHHBINA 00pa30BaTeIIbHBIN MMPOCKT
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