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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XuUMHM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pPe3yJibTaTaM OCBOCHMS
dbenepanbHOl 00pa30BaTEIIBHOM IPOrpaMMbl CpeaHero oOImero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeaepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cTangapte COO, ¢ yuérom Konnenuuu npenoaaBanusi yaeOHOro
npeamera «XuMus» B o0pazoBaTelbHbIX opraHuzanusax Poccuiickoit deneparum,
peaM3yIoIIMX OCHOBHBIE 00pa30BaTENbHbIE TPOrPAMMBI, U OCHOBHBIX MOJ0KEHHM
«Ctpareruu pa3Butusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuos a0 2025
rona» (Pacmopsbkenue IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOAOB K pa3padOTKe MpOrpaMMbl MO XUMHUHU, K ONPENEICHUIO
oOuielt crpareruy 00y4deHus, BOCIUTAHUS U pPa3BUTUSL 00YYaIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIU
koHuenryainbHpie mnojioxkeHus PI'OC COO o B3anMM00OYCIOBICHHOCTH IIEJIeH,
CollepKaHMsl, PE3yJbTATOB OOy4YeHUS] U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOe o0Opa3oBaHue, MoJy4aemMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeNbHON  OpraHW3aIliK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHIY)XHT 3aBEPLIAIOIIMM 3TAallOM peaju3alui  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYLIUX
IEJOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHusA. OTH 1EHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJIOBEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO
U npupofHoil cpene. Peanusyercs xumuueckoe oOpa3oBaHHe OOydaromIMXcs Ha
YPOBHE CpeIHEro o0I1iero 0opa3oBaHus CpecTBaMU y4eOHOI0 peaMeTa « X UMHUS,
COZIep’)KaHHE U TOCTPOCHUE KOTOPOrO OMNPENENIeHbl B MporpaMMe MO XHUMHHU C
y4€TOM CcHeuu(PuKy HAyKU XUMHUHU, €€ 3HAYeHUsS B IO3HAHUU NPUPOABI U B
MaTepHaIbHOM >KM3HU OOILECTBA, a TAaKXKe C YUETOM OOIIMX IeNell U MPUHIIUIIOB,
XapaKTEpU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpeIHero oOIIero
oOpazoBaHnus B Poccuiickoit @enepanumu.

XuUMHST KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPAeT 0COOYIO pOJib B
COBPEMEHHOW IUBUJIM3AINH, B CO3[JaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHKE PAIIMOHATILHOTO HAYYHOTO MBIIIIJICHUS], B
CO3JIaHHE LIEJIOCTHOrO MPEACTABICHHUS 00 OKPY)KAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOJBI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHU HAa OCHOBE IMOHUMAHUS
BEIIECTBEHHOI'O0 COCTAaBa OKPYKAIOLIEr0 MHUpPa, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTajia
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaXJaoro ujeHa oOmiectBa. CoBpeMeHHass XMMHUSA Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHM C OOmMMU TENSIMH W TNPUHIUANAMH CPEIHEr0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COIMYyMa, MPOJOJLKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPAHUSI KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHWUW MPU U3YUECHHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HA  ONPEAEIIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
peACTaBICHUN O CTpOEHUH BelecTB. CBeeHrs 00 U3ydaeMbIX B Kypce BEIlleCTBaxX
JTAIOTCSl B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CJIOKHBIX OHMOJOTHYECKU aKTHUBHBIX
coenquHeHuii. B Kypce  OpraHM4ecKOM  XUMHUU  MOJYYalOT  pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KIACCU(DPUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOUIECKOTO 3aKOHA C OOIIETECOPETUUYCCKUX M METOJIOJIOTHYECKUX TO3UIUH,



IyOKe TIOHSATh MCTOPUYECKOE M3MEHEHHE (QYHKIMM JSTOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs 10onoJiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COZIEpKaHMs, UMEIOUIUMHU KYJIbTYPOJIOTHUYECKUN WM TPUKIATHON Xapakrep. OTU
3HAHMS CTOCOOCTBYIOT MOHMMAHHWIO B3aWMOCBSI3M XMMHUH C JPYTUMHU HayKaMH,
packpbIBalOT €€ poJib B MO3HABATEIBHOM M IPAKTUUECKOH JeATeTLHOCTU YeI0BEKa,
CIOCOOCTBYIOT BOCITUTAHUIO YBXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX NPUIOKEHUN XUMHUH, IOMOTA0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATH HHGOPMAIIUIO U IPUMEHSTH €€ JIJIs1 OTIOJTHECHUS 3HAHUH,
pelIeHNs HHTEIJIEKTYAJIbHBIX U DKCIIEPUMEHTAJIBbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
IEJIOM COZIepKaHue Y4eOHOro mpeamera «XHUMHsS» JaHHOTO YPOBHSI M3YyYEHHS
OpPHUEHTHUPOBAHO Ha (OPMHUPOBAHUE Yy O0YJAIONTUXCSI MHUPOBO33PEHUECKONH OCHOBBI
Uit TIOHUMaHusT (UIOCOPCKUX HJIeH, TaKUX KakK: MaTepuagbHOE EIUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOJIHBIX SBICHUHN ITyTEM SKCIIEPUMEHTA
U PEIICHUS MPOTUBOPEUYM MEXJy HOBBIMH (aKTaMU U TEOPETUUYECKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpodiieM, a
Takke Mpo0seM cOepeKeHUs] IHEPTEeTUIECKUX PECYPCOB, ChIPbsI, CO3JJaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B mmane pemieHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
0o0y4Yaromuxcsi MPUHATHIE TPOrpaMMON MO XUMHUU TOAXOAbI K OMNpPEIeSICHUIO
CollepKaHUsI M TOCTPOCHHUS TMpEeAMeTa MpeayCMaTpuBalOT (OpPMUpPOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX JIEUCTBUI, UMEIONINX 0a30BOE 3HAUEHUE TSI PA3IMYHBIX
BUOB JICATEIBHOCTU: pEHICHUs MpoOJieM, TIOUCKa, aHaiu3a HU 00paboTKH
uHboOpMaIi, HEOOXOAMMBIX [JIi TNPUOOPETEHUs OIbITa MPAKTHUYECKOW U
UCCJIEA0BATENbCKON JEATEIbHOCTH, 3aHMMAIOLIEd Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOTO OOIIETroO
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEr0 OOLIEro 0Opa3oBaHus, MPU ONpPEAETICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKUA LIeJIed H3y4YeHUs NpEeAMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEI0BEKAa M KAK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM W3y4EeHUs
peAMETA SBJISIETCS BIIOJHE ONPABJAHHBIM.



CoryiacHO JTaHHOW TOYKE 3PCHMS TJIABHBIMH IICNIIMH HW3YYCHHUS MPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsIIOTCS:

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIeH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOMU
JeKAT KIIOYEBbIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeH1IT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH X
Pa3BUTHSI ¥ CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM, HEOOXOIUMBIX /I MPUOOPETEHUs YMEHUN
OPUEHTUPOBATHCS B MHPE BEIIECTB M XMUMHYECKUX SBJICHUHN, UMEIOIINX
MECTO B IIPUPOAE, B IPAKTUYECKOU U IIOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, comepxatenbHas XapaKTepUCTHKA IIefiel U 3a7a4 N3YYeHUs
npeiMeTa B porpaMme Mo XMMUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero oodmiero oOpa3oBanus. CeroaHs B
NIPETOJaBaHUN XUMUH B OOJIBIICH CTETICHH OTAAETCS MPEATIOUTEHNE IPAKTUICCKOM
KOMITOHEHTE CONepKaHUs OOyYCHHS, OpPHUEHTUPOBAHHOW HA  IOATOTOBKY
BBINTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliK, BIIAJCIONIErT0 HE HAObopoMm
3HaHWM, a (PYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U yMEHHSIMHU
AKTUBHOTO MOJTYYEHHUS 3HAHUN U IPUMEHEHUS UX B PEATHHON KU3HH JIJISI PEIICHHUS
NPAKTHICCKUX 3a71a4.

B cBsi3u ¢ 3TUM npu U3ydeHnH npeaMera «XUMUs» JOMUHUPYIOIee 3HaUYeHUE
IPUOOPETAIOT TaKKUE IEH U 337291, KaK:

ajanrtanus 00yJaromMxcsi K YCIOBUSIM TWHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000OpPa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO T'PAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIS PA3JIUYHBIX BHJIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOIUMBIX JJIS IPUOOPETEHUS OTIBITA e TENHhHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B MO3HAHUU XHMHH, a TAKKE IS OIEHKU C TMO3UIMA HKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKHUX MPOIECCOB Ha OPTaHU3M
YeJI0BeKa U MPUPOIAHYIO CpENy;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, WHTEIJIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIONH30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIONMYJISIPHON MH(OPMAIIMU XUMHUUECKOT0O COJIEP KAHMS;

(opMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOLIMATUBHOIO U JIOTUYECKOT 0
MBIILIUICHHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJIMMbI, B YAaCTHOCTH, MpHU IUIAHUPOBAHUU U MNPOBEAECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHHWE Yy OOydYaromuxcsi YOeKIEHHOCTH B T'YMaHUCTHUYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAIBHOT'O MPUPOIONOIB30BAHMS, MOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyallUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B ydyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs)
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMETHOM o0nacTu «EcTecTBEHHO-Hay4YHbIE
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero obiero oopazoBanus, coctaiser 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 yaca (1 4ac B Hezgeno).



COAEPKAHUE OBYUYEHUA

10 KIIACC
OPT’TAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOH XUMUM

[IpenMer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEILIECTB W MaTepuajoB. Teopusi CTPOEHUSI OPTaHUYECKUX
coenuuenuid A. M. bytiepoBa, e€ ocHOBHbIE MonoxkeHuss. CTpyKTypHbIe (POPMYJIBI
OpraHMYecKUX BellecTB. [omonorus, u3oMepusa. XHUMHYECKass CBs3b B
OpraHUYECKUX COCTMHEHUSX — OJIUHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBnenne o kiaccupuKaluu opraHuueckux BemiecTB. HoMeHknaTypa
OpraHUYeCKUX COCAMHEHUM (cucTeMaTrhueckas) ¢ TpUBUAJIbHBIC Ha3BaHUs
BaXHEHIIINX MPEACTaBUTENEH KIIaCCOB OPraHUYECKHUX BEIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W HMX IPEBPAILCHUIA:
03HAKOMJICHHE C 00pa3llaMy OPraHMYEeCKUX BEIIECTB U MaTepuaiaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJICKYJI OPraHUYECKUX BEIIECTB, HAOIIOJCHUE U OIHUCAHUE
JEMOHCTPALMOHHBIX OIBITOB 10 MPEBPAMICHUI0 OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuH (IJIABJICHUE, OOYTJIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psaa. MeraH u 3TaH —
NPOCTEUIIINE TMPEICTABUTETN AalIKaHOB: (PU3WYECKHE W XHMHYECKHE CBOMCTBa
(peakuuy 3amenieHuss W TOPEHHUs), HAXO0XKJICHHE B MPUPOAE, IOJYUYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUNA psifi. DTUIIEH U MPOMUIIEH —
POCTEUIITNE TMPEICTABUTETN AQJIKEHOB: (PU3WYECKHE W XHMHYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TaJOMCHUPOBAHMS, THUApaTallid, OKUCJICHUS U
MOJIMMEPU3ALINH ), TIOTYYCHUE U IPUMEHEHHUE.

AnkaaueHnsl: OyTtagueH-1,3 u meTunOyramuen-1,3: cTpoeHHE, BaKHEHIIINE
XUMUYECKUE CBOMCTBa (peakuus nonumepusanuu). [lonydyeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM Psijl. ALICTHIICH
— TMPOCTEUIINNA TPENCTaBUTENh AJIKUHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMUYECKUE CBOMCTBA (peakiMu THJIPUPOBAHUSI, FAJIOT€HUPOBAHUS, TUpaTalllu,
TOPEHHUSI ), TOJTYYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (pU3MYECKHE M XMMHUYECKHE CBOWCTBA
(peakuuu TaJIoreHUPOBAHUS U HUTPOBAHUS ), MOJyYCHUE U MpUMEHeHue. Tonyon:
cocmas, cmpoenue,  uauyeckue U  Xumuuyeckue  ceolcmea  (peaxkyuu
2a102eHUPOBANUS U HUMPOBAHUS), NOyYenue u npumernerue. TOKCUYHOCTb apEHOB.



I'enernueckas CBsI3b MEXAY YIJE€BOAOPOJAMH, MPUHAJISKAIUMU K Pa3IuYHbIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedpTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYE€HHs] BEIIECTB M HUX MPEBpaIlCHH:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcC, KaAy4yKOB U pe3uHbI, Kojutekuuu «HedTb»
U «YTOJIb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
NpOBEACHUE IPAKTUUECKON PaOOThI: MOTyYEHUE 3TUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHble 3anayu.

Boblunciiennsi 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kucnopoaconepxamue oprannyeckue coeANHEHU

[IpenenbHple OQHOATOMHBIE COUPTHL. METAHOI W 3TAHOJN: CTPOCHHE,
duznueckne W XUMHYECKHE CBOWCTBa (PEakiMd C aKTHBHBIMH METaJUIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHUEe. BoJopomHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHe MeTaHOIa U 3TaHOJIa Ha OPTaHU3M YelOBeKa.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
¢usnyeckue W XHUMHUYECKHME CBOWCTBA (B3aUMOCHCTBHE CO IMIETOYHBIMU
MeTaJJlaMH, KauyeCTBEHHAs PeakUuss Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBuE Ha
opraHusM yenoseka. [[pumenenue rmuueprHa U 3TUICHTITUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (QU3NYECKHMEe M XHUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpaeruapl U kemouwvl. DoOpmanpIerull, aUeTaIbICIUA: CTPOCHHUE,
¢u3znueckre M XMMUYECKHE CBOMCTBA (pEaKIMM OKHCIEHUS U BOCCTAHOBIICHMS,
KaueCTBEHHBIE PEaKIUH), MOTyYEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MTpenienbHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOICTBA (CBOMCTBA, 00IIHE IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noirydeHue u npumeHenue. CreapuHoBast
U OJICMHOBAsl KUCIJIOThI KaK MPEJACTaBUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble >(QUpbl KaK NPOM3BOJHbIE KapOOHOBBIX KucHOT. [maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl:  cocTaB, KilacCHU(PHUKAnUs  yrieBoAoB  (MOHO-, JU- H
nojucaxapubl). ['moko3a — npocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHUE CBOMCTBA (B3aMMOJICUCTBUE C THIPOKCUIOM
meu(1l), okucnenrne aMmMruayHbBIM PacTBOPOM okcua cepedpa(l), BoccTaHOBIEHHUE,
Opo’KeHHE TITIOKO03b1), HAXO0XKICHUE B TIPUPOJIE, TPUMEHEHUE, OUOIOrHIecKas poJib.
®dotocunTte3. DpyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemiono3a kak OpupojHbie nmoauMepbl. CTpoeHHe Kpaxmaia U
ueono3pl. duznyeckue M XUMUYECKME CBOMCTBAa KpaxMmaia (TUIpOJIU3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS] BEHIECTB W MX NpEeBpalleHUM:
MpOBEJICHNEe, HAOIIOJICHUE U ONUCAHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcunom Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomeicTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

BblunciieHnss MO ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, O0BEMa,
KOJIMYECTBA UCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3o0TcojiepxKalue OpraHnuecKrue COeTMHEHMUS.

AMUHOKHUCIIOTHI Kak am(OTepHbIE OpraHnyeckue coeruHenus. dusnyeckue u
XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJEKYJSApHbIE coenauHeHud. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHUMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
HAOJIFOICHUE W OTHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUHU, IIBETHBIC PEAKIIUU OCTTKOB.

BbicokoMoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE€ TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3AINU, CPEAHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHSI.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB U HX NPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kyacce OCyIIECTBISIETCS 4Yepe3 HCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TMOHSATHH, TaK W TIOHATHH, SBJSIOMIUXCS CHUCTEMHBIMH TSI OTICIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHHTE3, Kiaccu(ukaius, mepruoJuIHOCTh, HAOIIOJACHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: wMaTepus, OHEprus, Macca, aToM, OJJIGKTPOH, MOJeKyJa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, Tel0, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U SIUHUAIIB UX U3MEPCHHS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMONOTMYECKH AaKTUBHBbIC BeliecTBa (OENKH, YTIEBOJBI, >KHUPHI,
dbepmMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHI.

TexHONMOTWs: THIIEBBIC MPOIAYKTHI, OCHOBBI PAlMOHATHLHOTO TTHTAHUS,
MOTOIIINE CPECTBA, JICKAPCTBEHHBIC U KOCMETUYECKUE TPENapaThl, MaTepUaIbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XUMUYECKHM dneMeHT. AToMm. Snpo aroma, H30TONBL. DIEKTPOHHAS
000J10uKa. DHEPreTUUYeCKHe YpOBHH, MOJYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeeNieHus] 3JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DICKTPOHHAS KOHPUTypaLlUsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoguueckas cucreMa XUMHYECKUX JIEMEHTOB /],
N. MenneneeBa. CBs3b NepUOAMYECKOro 3akoHa M llepmonnueckoi cucTeMbl
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIPYyNIaM M MEepPHOJaM.
3HaueHUE NEPUOINIECKOr0 3aKOHA B PA3BUTHHU HAYKHU.

Crpoenue BemiecTBa. XHMHYECKash CBS3b. BHAbI XHMHYECKOM CBSI3U
(KOBaJICHTHAsl HEMOJSpHAs W MOJSIpHAs, WUOHHAs, METaJimyeckas). MexaHU3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBA3M (OOMEHHBIM U JOHOPHO-
akuentopHslii). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenp okucneHus. IOHbI: KATUOHBI 1 AHUOHBI.

BemecTtBa  MONEKYJIAPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. [HIBbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PELIETKHU.



[loHAaTHEe O nUCHEpCHBIX cUCTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUMN. Homenkitatypa
HEOPraHWYECKNX BEIIECTB. | €HETHYECKas CBA3b HEOPraHUMYECKHX BEILECTB,
IPUHAIIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumudeckas  peaknusa.  Knaccudukanus — XMMHYECKHMX — peaknuii B
HEOPraHWYECKOM M OpraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHsS MacChl BELIECTB,
3aKOH COXPAaHEHMS U NIPEBPALLEHUS SJHEPTUU TP XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT paznuyHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuMHUYeCKoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xuMHu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutnyeckas auccouuanusa. CuiabHble U cradble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTpaIbHAasl, LIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBpaIlCHMIA:
nemoHctpauus tabmun «llepuonnueckas cucrtema xumuyeckux snementos . U.
MenpeneeBa», U3ydyeHHE MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEHUE MepOoKCHIa
BOAOPOJA B MPUCYTCTBUU KaTaJInU3aTOpa, ONPEIEIECHNUE CPEAbl PACTBOPOB BEIIECTB
C MOMOIIBIO YHUBEPCATILHOI'O MHIUKATOPa, PEAKLIMA HOHHOT 0 0OMeHa), MPOBEAECHUE
PAKTUYECKON padoThl «BiusHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKkuum».

Pacuérnble 3anaun.

Pacy€rel 1O ypaBHEHMSAM XUMHYECKHX pEaKUUM, B TOM YHUCIIE
TEPMOXHUMHUYECKHUE PACUETHI, pACUETHI C UCTIOIB30BAHUEM MTOHATHS «MaccoBasi 1015
BEILECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemerayuioB B Ilepuoamueckoi  cucreme
xumudeckux asnementoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3znyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HAa NpHUMeEpe
KHUCIIOpOJia, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga W KpeMHHs) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOICOAEPKAIIUX KUCIOT, BOAOPOIHBIX COEAUHEHUN).

[IprMeHeHnEe BAKHENIIIMX HEMETAIUIOB M KX COCAUHEHHM.

Merannsl. 1lonoxenune meramioB B Ilepronnueckoil cucreMe XUMUYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O0mme gusnueckue cBoiictBa MeTawioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAJIOB.



XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAIJIOB (HATPUM, KaJIMi, KaJIbIIH,
MarHui, aJIOMUHUHN, IIUHK, XPOM, KeJIe30, Meb) U UX COCTUHCHUI.

OOmue crmocoObl moydeHuss MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl W3YY€HUs BENIECTB M HUX MPEBPAIICHUN:
U3y4eHHEe KOJUIeKIMU «MeTabl U CIIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIAPOKCUIA ATIOMUHHUS C pPacTBOpamu
KHUCJIOT U IIeJI0Uel, KaUeCTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJIOB).

PacuérHbie 3amaum.

Pacuérel maccel BemecTBa WM 00OBbEMA ra3oB I10 M3BECTHOMY KOJIIMUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKI[MU BEIECTB,
pacué€Tthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B 0OeCrieYE€HUU SKOJOTHYECKOU, IHEPreTUYECKOM M MHUILEBOU
0€301MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIIAX [POMBIIUIEHHOIO
MOJTYYEHUSI BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEMIECTB W MAaTEPHUATIOB: BAXKHEUIIUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MAaTEpUalIbl, KpPACKH, CTEKJIO, KEepaMHKa,
Matepuanbl JJsl JJIEKTPOHUKHA, HAHOMAaTEpPHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XUMHSL ¥ 3I0pOBbE HYEJIOBEKA: IMPAaBHJIa MCIIOJb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBuiia 0€30MIaCHOr0 UCIIOJIB30BAHUS IIpenapaToB OBITOBOM XUMHH B
IIOBCEAHEBHOM JKU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanus  MeXnpeaMETHBIX  CBA3ed TMpPH  H3YyYCHHH  oOOIed u
HEOpPraHWYECKOM XUMUHU B 11 Kiacce OCylIeCTBISAETCS 4epe3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMH ISl OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHSTHSA: HAy4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpHS, aHajau3, CHHTE3, KiIacCHPUKAIUsi, TIEepUOIUIHOCTh, HAOJIOICHHE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.

dusznka: MaTepusi, SHEPTUsi, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PAJIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSHHE BEIISCTBA, (DM3UYCCKHUE BEITUYMHBI M SAUHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: kieTka, opraHusM, DJKocucTema, Ouocdepa, Makpo- H
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpambl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAeMbIE, TOILIUBO,
PECYPCBL.

TexHosmorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYPrys, MPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, MHUILEBAS
NPOMBINICHHOCTh,  (papMarieBTHUeckasi  MPOMBIIIUICHHOCTh,  MPOHU3BOACTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUasOB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJOTHH.



IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMYHOCTHBIE PE3YJbBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHUS
OOYYaOIIMMHUCST TPOTPAMM  CPEIHEr0 OO0Iero o0pa3oBaHUs (JUYHOCTHBIM,
MeTanpeJIMEeTHbIM U mpeaMeTHbiM). HaydyHo-meroaudeckoil OCHOBOM st
pa3paboTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-J1EATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBHUM € CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyNbTaTOB OCBOCHHUS MpeameTa «XUMUsS» Ha YpOBHE CPEIHEro
o01rero 00pa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIMMHCS POCCUNCKOW Tpa)KAaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIBHOCTU U CAMOOINPEEIEHUIO;

HAJIMYKE MOTUBALIUU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [ICHHOCTEW U UCTOPUUYECKHUX TPAIULINNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBAaThCA B CBOEH
JESATENbHOCTU IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIUMH 1LIETOCTHOU
CUCTEME XMMHUYECKOro o0pa3oBaHMs;

HaJIMYME MPABOCO3HAHUS HKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTh
eI U CTPOUTD JKU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOEHUS MpeaMeTra «XUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM U BOCHUTATEIbHOW JEATENbHOCTH B COOTBETCTBHH C
I'YMaHHUCTHYECKUMHU, COLUOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIECHHOCTSMH
U HJleaJjaMud POCCUHCKOr0 TPa)¥JAaHCKOro OOUIECTBAa, NMPUHATHIMU B OOIIECTBE
HOPMaMM W  MpaBWJIaMH  TOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOINO3HAaHUS, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
0o0yyJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMeTa «XHUMHUS»  OTpaxaroT
c(OpMHPOBAHHOCTh OIbITA ITO3HABATEILHON M MPAKTUYECKOW EATeTbHOCTH
o0yJarouuxcs Mo peajn3aluy MPUHITHIX B OOILECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS .

OCO3HAHMS 00YYaIOUUMHUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaYKECHHUSI K 3aKOHY U IPABOMOPSIAKY;

OpPEICTaBIEHUs O COLUMAIbHBIX HOpMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOMU AESTEIIbHOCTH MPU CO3/1aHUU YYEOHBIX
IIPOEKTOB, PEIICHUN Y4E€OHBIX U IMO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS! XMMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb PEe3yibTaT
JUINTEJIbHBIX ~ HAaOMIOAEHUM, KPONOTJIMBBIX  AKCIIEPUMEHTAIbHBIX  ITOMCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTHUBOB B [TOJIYYE€HHUH U MOCIEAYIOIIEM aHAIN3E
uHGOpPMAITNH O TIEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
IOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NMOHUMAHMS IIEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHUA K COOCTBEHHOMY (U3UYECKOMY U
IICUXHUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBWJI OE30MacHOro OOpalleHus ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH NpaBWJl WHIMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€301MacHOro MOBEACHHS B CUTYAIHsIX, YIPOXKAIOIINUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPHUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOJICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTM€ B PEIICHWH MPAKTUYECKUX 3a/ad
COLIMAJIBHOM HANPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



UHTEpeca K MPaKTUUYECKOMY M3YYEHHIO MpOoQeccHuil pa3jaiudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYJ0BOM JEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB Ha COCTOSTHUE IPUPOAHON U COLMATBHOU CPEAbI;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS NPOrHO3UPOBATH HEOJArOMPUSATHBIE 3KOJIOIMYECKHE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUS CHeUM(PUKM XUMHUM KaK HayKd, OCO3HaHUS €€ ponu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM 11  COBPEMEHHOM
UMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAIPABIEHHOCTU U BAXKHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepUaNbHOM KYJIbTYpbl, pEUIEHUU TIOOATBHBIX MpoOJIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacCHOCTH, B Pa3BUTHH MEAMIMHBI, OOECIEYEHHH YCIOBUUI
YCHEIIHOT0 TPYAa U SKOJIOTHYeCKH KOMMDOPTHON KU3HU KAXKIOT0 YJeHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydaeMble 3HAHMS JIJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLEro MUpa 1



MIPOUCXOAIINX B HEM M3MEHEHUH, YMEHHS JieJlaTh 00OOCHOBaHHBIC 3aKIFOUYCHHS Ha
OCHOBE HayYHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C HETBIO MOYICHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUSA IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON JAESITEINbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHHA B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nu4HbIX chepax npodeccruoHaIbHOMI
JIESITeTHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yJbTaThl OCBOEHHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEro 00IIero o0pa3oBaHus BKIIOYAIOT:

3HAYUMbIE  JUIA dbopmMupoBanus MHPOBO33PEHUS OO0 yJaroIIXcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC TMOHSTHUS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHenuPuKy METOJ0B IO3HAHUS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBIICHUE,
IpoIIecC, CUCTEeMa, HayYHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaJIbHbIE yueOHbIe JEeUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue byHKIIMOHATBHOM
TPaMOTHOCTH U COITUATHFHOW KOMTIETSHITMH 00y4JarOIINXCS;
CITOCOOHOCTH 0o0yyYaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAJIbHBIC yueOHBIC
JIEUCTBUSA B MO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHple pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PErYyJISTUBHBIMU
JICUCTBUSIMU.

OBJajenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMo3HaBaTeJbHbIMH
JIEUCTBUSIMU ;

1) 6a30Bble JJOruYecKue JaeMcTBusi:

CaMOCTOSITeIbHO  (OPMYNIHpPOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEAEHATh LENIU JAESITEIbHOCTH, 3aJaBas IMapamMeTpbl U KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapAaKTEPHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh WX B3aHMOCBS3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUSA JIJISl OOBSICHEHUS OTIENIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMSI M KPUTEPUHM JUIS KJacCU(PUKAIMU BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABIIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBS3M MEXAY H3yYaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEYMS B pPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IIPUMEHATH B IIPOLIECCE MO3HAHMS, UCIIOJIB3YEMBIE B XUMUU CHUMBOJIIMYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CUMBOII) DJIEMEHTA, XUMU4eckas (popmysia, ypaBHEHHE XUMUYECKON peaKuu
— IpU pElICHUU y4eOHBIX MO3HABATEIbHBIX M NPAKTHMUECKUX 3aJad, NPUMEHATH
Ha3BaHHBIE MOJEIIbHBIC ITPEICTABICHMS IS BBIABICHHS XapaKTEPHBIX NPU3HAKOB
M3Y4aeMBbIX BEUIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHUSA BELIECTB U XUMUYECKHUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUU;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIO0M
IpoIeCcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATh €ro pe3yibTaT, (POpMynIHpoBaTh
00001IeHHSI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3yJIbTAaTOB UCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IIOMCKY METOJIOB PELIEHUS MPAKTUYECKHUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB
NIO3HAHMUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (opM
IIPEJICTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3ampOChl U MPUMEHSTHh PA3JIMYHBIC METOIBI MPHU TIOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PabOTE ¢ XUMUICCKOM
uHpopMaIeil: MPUMEHATh MEXNpeaMeTHble ((hU3ndecKkue U MaTeMaTUYEeCKue)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIAaTh C MPE3CHTAIMEN pe3ylbTaTOB IO3HABATENLHOU JAESITEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAaHUS MO3UIUN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATETFHOCTH Ha OCHOBE CaMOaHaIu3a 1
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KUIIACC

[IpenMeTHble pe3ynabTaTbl OCBOEGHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TO3HAHWU SIBJICHUU IPUPOJIBI,
B (QOpMUPOBAHUU MBIIUICHUS M KYJIbTYPhl JHUYHOCTH, €€ (YHKIIMOHAIHHOM



IPaAaMOTHOCTH, HEOOXOJIMMOMN JUIsl PEIICHMS MPAKTUYECKUX 3a]a4 U IKOJOTUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MIPUPOTHOM cpejie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHMM, KOTOpass  BKJIKOYAET:
OCHOBOMOJIAraloline TMOHATHS (XMMHUYECKUW DIIEMEHT, aToM, JJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpali€éHHas), MOJb, MOJISIpHAsS
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIIa, pauKal,
WU30MEPUSL, U30MEPBI, TOMOJIOTMYECKUH PSi, TOMOJIOTH, YIJIIE€BOIOPObL, KUCIOPO U
a30TCOJIEpIKAIIIME COEAUHEHUS, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHS
oprannyueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SABJICHUM, (PAKTOJIOrMUECKUE CBEIEHUSI O CBOMCTBaxX, COCTaBe, IOJYyYCHUH H
0€30MacHOM HCIIOIH30BAHWN BAXKHEUITNX OPTaHWYECKUX BEIIECTB B OBITY U
MPaKTUUECKOM e TETbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMUCAHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMUKY JIJIst
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOM)
dbopMyn OpraHMYecKuX BEIIECTB W YpaBHEHUH XHUMHYECKHUX pEaKIIui,
U3rOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BEHIECTB JJII WUIIOCTpAlUU HX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOEHUIO K OINPEIEeTEHHOMY
KJIacCy/Tpynme COeauHEHU (YyraeBOAOpPOAbl, KHUCIOPOI U  a30TCOJEpIKaIue
COCIMHEHUs, BBICOKOMOJICKYJIIPHBbIC COCIUWHEHMsI), JaBaThb WM Ha3BaHUS IO
cucremarnueckor HomeHkiarype (IUPAC), a Taxke NMPUBOAUTH TPHUBUAILHBIC
HA3BaHUS OT/AEJbHBIX OPraHMYECKUX BEUIECTB (ITWIECH, MPOMWICH, AlleTUJIEH,
ATUJICHTJIMKONb, TIULEpUH, (PeHois, (popMmanbaeruj, aneTaibieruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K034,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACNIATh BHUABl XUMHUYECKOW CBSI3H B
OpPraHUYECKUX COCNUHEHUSAX (OAMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUSI TPUMEHATHb TOJOXKEHUS TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. byriepoBa mist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;



c(hOpMHPOBAaHHOCTh YMCHHI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3HUCCKUE
U XMMHYECKHE CBOMCTBA THUNUYHBIX TNPEICTABUTENEH pPAa3JIMYHBIX KJIACCOB
OpraHUYeCKUX BeIIeCcTB (METaH, 9TaH, dTWIEH, MPONWICH, alleTUiIeH, OyraaueH-1,3,
MeTunOyTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, YTUICHTJIUKOIIb, TJUIEPUH, (DEHO,
areTanbIeTH I, MypaBbHHAs U YKCYCHAsI KMCIIOTBI, TJIFOKO03a, KpaxMall, IeJITI0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C UCIOJIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN T'a3, YTroJib), CIOCOOBI UX EPEPAOOTKHU U MPAKTUIECKOE
NpUMEHEHHUE TPOAYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WIIM TMPOAYKTa
peaKIMu Mo U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHUYECKUX ABJIICHUM (HaOt0/IeHne, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHWS I TPUHATHS PEIICHWA B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMHUYECKON
NOCyJIol U J1Ta0OpaTOpHBIM O0OpYJOBaHUMEM, a TakKKe IMpaBWia oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJHCHUIO JIAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWH TUIAHUPOBATh W BBIMIOJNHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBAHUH, TIOTyUCHUE
ATUJICHA U U3YYCHHE €0 CBOMCTB, KAUCCTBCHHBIC PEAKITNU OPTAHNYECKUX BEIICCTB,
JeHaTypanus OelKoB MPU HArpEeBaHUHU, LIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C TmMpaBWIaM{d TEXHUKU O€30MAaCHOCTH TpU OOpaIlIeHWH C BEIIECTBAMU U
7a0opaTopHBIM  O0OPYJIOBAHUEM, TMPEACTABIATh PE3YJIbTaThl XHUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3amucH YpaBHEHUN COOTBETCTBYIOLIUX pEaKIHUi u
(dbopMyHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIIMIO, TMOJY4aeMYH0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaiuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
IeIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYIAOBOM JEATEIHHOCTH B IEISAX
COXpaHEHUsI CBOETrO 3J0POBbS W OKPYKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATH



OIMACHOCTh BO3JICHCTBUS HA XUBBIC OPTaHM3MBI ONPEICIEHHBIX OPTraHUYCCKUX
BEIIECTB, MOHMMAas cmbici mnokazarens [IJIK, moscHATh Ha mpumMepax CrocoObl
YMEHBIIIECHUSI W TPEJOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS Ha OPTraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBbS: YMEHHE
NPUMEHSATh 3HaHWA 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins misg 3anucu XMMUYECKUX

dbopmy.

11 KUIACC

[IpenmerHble pe3ynbTaThl OCBOEHUSI Kypca «OOIas M HeopraHudeckas
XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPaA, POJIM XUMUHU B TO3HAHUU SIBJICHUU TIPUPOBI,
B (QOpMUPOBAaHWUU MBINUICHUS ¥ KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHATIBHOU
rPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUs] MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3/I0POBbIO U IIPUPOTHOMN CpeEIe;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNIue IMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIEHTHAasl, MOHHAsI, METAJUIMYECKAasi, BOJIOPOIHAS ), KPUCTAINIMUECKAs PEIIETKa,
TANBl ~XMUMWYECKHX  PEAKLUHH, PACTBOpP, DJJIEKTPOIUTHI,  HEIJICKTPOJIUTHI,
BJIEKTPOJUTUYECKASE JIUCCOLUAIUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakIMi, XUMHUYECKOE€ DPaBHOBECHE), TEOPUM W 3aKOHBI (TEOpus
3JICKTPOJIUTUYECKON Aucconuyanuu, nepuoanueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHHSI MACChl BEUIECTB, 3aKOH COXPAaHCHHS W IMPEBPALIECHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XHMHMYECKHX SBIICHHH, (PaKTOJOTHMUYECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUU U 0€30MMaCHOM HUCMOJIb30BAHUM BAKHEUIIINX HEOPTaHUUYECKUX
BEIIECTB B OBITY U MPAKTHUUECKOMN JEATEILHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEpHbIC IPU3HAKU TTOHSITHH,
YCTAHABJIMBAaTh WX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUA TPHU
ONMCAHUY HEOPTaHMYECKUX BEIECTB U UX MPEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMUKY JIJIs
coctaBiaeHus (GopMyn BemIeCTB W YPaBHCHMM  XUMHUYECKUX  pEaKIui,
cuctematuieckyro HoMmeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIHHBIX



HEOPraHWYECKHX BEIIEeCTB (yrapHblii Tra3, YIJEKUCIBIA ra3, amMMUak, TamiéHas
W3BECTh, HETaIIéHass U3BECTh, TUThEBAs CO/IA, TUPUT U IPYTHE);

c(hopMUPOBAHHOCTh YMEHHUHN ONPE/ICIATh BAJIGHTHOCTD U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPOJIHAS) B COCAUHECHUSIX, TUI
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BellecTBa (aTOMHAasl, MOJEKYJsSIpHas,
HMOHHAs, METAJIJINYeCcKasi), XapakTep Cpeibl B BOJHBIX PAaCTBOpPAaX HEOPraHUYECKHUX
COCOUHECHHUM,

c(hopMUPOBAHHOCTH YMEHHI yCTaHaBJIUBATh MPUHAISKHOCTh
HEOPraHMYECKHUX BEIIECTB IO HX COCTaBY K OMNpeNeIEHHOMY KiacCy/Tpyrie
COEIUMHEHUMN (MPOCThIE BEIIECTBA — METAJIBI M HEMETAJIbl, OKCUIbI, OCHOBaHUSI,
KHUCIIOTHI, aM(OTEPHbIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHMM PaCKpbIBaTh CMBICI MIEPUOANYECKOr0o 3aKoHa [l.
N. MenneneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEILHYIO
Y TIPOrHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTb YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHUX »dJieMeHTOB |—4 mnepuonoB Ileprnoandeckoil CHUCTEMBI
XuMHUYecKux dsaemeHtoB JI. M. MenaeneeBa, HCIOIB3ys IOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMMUYECKUX DJIEMEHTOB U UX COEAUMHEHUM MO MepuojaMm u
rpynmnam [lepuoandeckon cucTemMbl XuMUYECKuX 3J1eMeHTOB JI. Y. MeHneneesa;

c(OpMHPOBAHHOCTh YMEHHU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XMMHYECKUE CBOMCTBA HEOPraHMYECKHMX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE TEHETHMUECKOM CBSI3M MEXIYy HEOPraHUYECKUMU
BEIIIECTBAMU C IMIOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCH(UIMPOBATh XUMHUUYECKHE PEAKIHH TI0
pa3JIMYHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEarupyrolluX BEIIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKkIuy, y4acTHIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHHI COCTAaBJSTh YPABHCHUS PEAKIUA PA3TUIHBIX
THUIIOB, TIOJIHBIE U COKpAIlIEHHBIC YPABHEHUS peaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTb yYMEHHUW TIPOBOJUTH PEAKIMH, IOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIEeCTB, paclo3HaBATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BCIIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBHTECIIPHBIX PEAKIIMA MTOCPEIACTBOM COCTABJICHHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIUN;



c(hOpMHUPOBAaHHOCTh YMEHHH OOBACHATH 3aBUCHUMOCTH CKOPOCTH XUMHYECKOM
peaKkiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (mpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHYECKHE IIPOIIECCHI,
JISKaIe B OCHOBE IMPOMBIINIICHHOTO TOJYyYCHHsI CEPHOM KHCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTH MPECTABICHUN 00 OOIMX HAyYHBIX MPUHIIUINAX WU
AKOJIOTHYECKUX MPOOJIeMaxX XUMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOIUTH BBIYHCICHHUS C WCIOJIb30BAHHEM
TIOHSITHS «MAcCOBas JIOJIS BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHH T'a30B MPH
XUMHUYECKUX PEaKIMsAX, MacChl BEIIECTBA WM 00bEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOrO 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIaTh MpaBUIIa MOJIb30BAHUS XUMHUECKOM
NOCYZI0OM W JTa0OpaTOPHBIM OOOpYIOBaHUEM, a TaKXKe TMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBbITOB;

c(OpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATh W BBIMIOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3joKeHHE MEPOKCHIA BOAOPOJAa B MPHCYTCTBUU KaTaIH3aTOpa,
OTIpE/ICICHHE CpEeIbl PACTBOPOB BEMIECTB C TOMOIIBIO  YHUBEPCATHHOTO
UHANKATOPA, BIUSHUE PA3NIHUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIuu Ha cyibdar-, KapOooHaT- U
XJIOPHI-aHWOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a71ad TI0
TemMaM «Mertamuel» u «HemeTamnb») B COOTBETCTBHM C TPABWIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIIEHUU C BEHIECTBAMHU U JIAOOPAaTOPHBIM 000PYOBAaHUEM,
NPENCTABIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEpUMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIINI U (POPMYIUPOBAThH BRIBOBI HA OCHOBE ITHX
pe3yNnbTaTOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAITNIO, TOJIY4aeMylH0 U3 pa3HbIX HWCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKanuu, UHTepHET U IpyTuX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAATh  MpaBUjia  DKOJOTUYECKH
1eJIeCO00pa3HOro TMOBEJAEHUsT B OBITY W TPYAOBOM JEATEIHHOCTH B LEIAX
COXpaHEHUsI CBOETrO 3J0POBbSl W OKPYKAIOIIEH MPUPOTHON CPEIbl, OCO3HABATH
OITACHOCThH BO3JCHCTBUS HA )KUBBIC OPTaHU3MBI ONPEICTIEHHBIX BEIIECTB, TOHNMAS
cmpicnt mokazarens [IJIK, moscHsITh Ha mnpumepax CHocoObl YMEHBIICHUS |
peIOTBPAICHHs KX BPEIHOTO BO3JACHCTBUS HA OPraHU3M YEJIOBEKa,;



JUIs 00YYaIoOIUXCAd C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUU;

JUISL CIETBIX W CHA0OBUIAIIMX OOYYalOIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins misg 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaunmenoBanue pa3ejioB H TEM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnuyeckue (nupp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3nea 1. Teopernyeckne 0CHOBbI OPraHN4YeCKOH XUMHH
IIpeamet oprannueckoi Xxumuu. Teopus
1.1 CTp OILCHI/I}I 0p FaHUYECKUX COE, I/IHeHI/Hl; A 3 0 0 hitp://resh.edu.ru
' p p a ’ http://videouroki.net
M. bytneposa
Hroro no paszneny 3
Pasnen 2. YrieBonopoasl
2.1 BBonHas nuarnoctudeckas padbora 0.5 0
2.2 [IpenenbHblE YrIIEeBOAOPOIbI — aJIKaHBI 0 0 http://videouroki.net/
HenpenenbHble yIiieBOAOPOALI: aIKEHEL, . .
2.3 peA T AOPOA 6 0 1 http://videouroki.net/
aJKaJIueHBbl, aIKHHBI
2.4 ApoMaTHYecKue yrieBoa0pO bl 2 0 0 http://videouroki.net/
[IpupoaHele UCTOYHUKH YIIIEBOAOPOIOB U . .
2.5 PHPOs 4 AOPOA 2 1 0 http://videouroki.net/
ux nepepaboTka
Htoro no pazneny 13
Paznen 3. Kuciiopoacoaep:kaniue opraHnyecKue coeinHeHust
3.1 Crupter. @eHon 3 0 0 http://videouroki.net/
Anpnerunsl. KapOOHOBBIE KUCIIOTEL. . .
3.2 ACTIA P 7 0 1 http://videouroki.net/
CrnoxxHble Y(UPBI
3.3 VYrnesoasl 3 1 0 http://videouroki.net/



http://resh.edu.ru/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/

Htoro no pazneny 13

Pasnen 4. A3orconepxaiiue opranudeckue coeJMHeHUs

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 3 0 0 http://videouroki.net/

Uroro no pazgeny 3

Paspnen S. BbicokoMoOsIeKy IsIpHBIE COCAUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0.5 0 http://videouroki.net/

Uroro no pazaeny 2
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http://videouroki.net/
http://videouroki.net/

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (1upp )
NPOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThbI
pecypcsl
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM
Crpoenue atoMoB. Ilepuoanueckuii 3aKkoH
bu6mmorexa MBI
1.1 u [lepuoanueckas cucTeMa XUMHUIECKUX 3 0.5 0 i
http://uchebnik.mos.ru/
sneMeHToB [l. 1. Menneneena
Crtpoenue BeniectBa. MHOroo6pasue bubnnorexa MOIII
1.2 4 0 0 .
BEIIIECTB http://uchebnik.mos.ru/
bubmuorexa MOII
1.3 X 6 1 1 .
HMIAECKHE pearitin http://uchebnik.mos.ru/
MToro 1o basier 13 bubnunorexa MOIII
paASLy http://uchebnik.mos.ru/
Pa3nea 2. Heopranmueckasi xumust
Buneoypoxu.net
21 Hemeranet 8 0 1 http://videoukoki.net/
Buneoypoku.net
22 Merazmer ! 1 : http://videoukoki.net/
CBsi3b HEOPraHUYECKUX M OPTaHUUECKUX Buneoypoku.net
2.3 3 0.5 0 ; .
BELIECTB http://videoukoki.net/
Hroro no pazneny 18
Paznen 3. Xumus v :Ku3Hb
3.1 XHUMHS U )KH3Hb 3 0 0 Brxeoypoxu.net

http://videoukoki.net/
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http://videoukoki.net/
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne uudpoBbIe
Tema ypoka KonTtpoasnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
IIpeaMeT opraHuuecKoi XMMHH, €€ . .
1 pet P 1 0 0 http://videouroki.net/
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE.
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHeHuit A. M. Bytneposa, e€ oCHOBHBIE 1 0 0 http://videouroki.net/
MOJIOKEHUS
[Ipencrasienue o K1accuPUKAITUN
opraHuueckux BemiectB. HomeHnknartypa . .
3 P o P 1 0 0 http://videouroki.net/
(cucremaTudeckas) U TPUBHAIbHBIC HA3BAHUS
OpTraHUYECKHUX BEIECTB
4 CraproBasi AmarHocTu4eckas padora. 1 05 0
HomeHkaTypa opraHmuecKkux BeIecTB '
5 AJKaHBI: COCTaB U CTPOEHHUE, 1 0 0 bubnmorexa MOIII
TOMOJIOTHYECKUN AT http://uchebnik.mos.ru/
MeTtaH 1 3TaH — MPOCTEUIIIHNE . .
6 P 1 0 0 http://videouroki.net/
MPEJICTABUTENH aJIKaHOB
7 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 0 0 http://videouroki.net/
DTHJICH U TIPONWIIEH — MPOCTEHIIHE . .
8 P P 1 0 0 http://videouroki.net/
MPEICTABUTENH aJIKEHOB
9 IIpakTHyeckas padora Ne 1. «Ilonyuenue 1 0 1 bubnnorexa MOIII

OTUJICHA U U3YYCHUC €TO CBOMCTBY

http://uchebnik.mos.ru/
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Ankanguensl. byranuen-1,3 u

10 MeTmioytaaueH-1,3. [lomydenue http://videouroki.net/
CHUHTETUYECKOTO KaydyyKa U PEe3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOSHUS,

11 TOMOJIOTHYECKUH psiji. ANETHIICH — http://videouroki.net/
MPOCTEUIIINNA MPEJICTABUTEINb AIKHHOB

12 Brrunciienus no ypaBHEHHIO XUMHUYECKOM
peakiuu
ApeHbl: 6eH301 U TOIyod. TOKCHUYHOCTh . .

13 P 4 http://videouroki.net/
apeHoB

14 ['eneTnueckas CBs3b Yrie€BOIOPOJIOB, bubmmorexa MOII
IIPUHAJICIKALIUX K PA3JIMYHBIM KJIaccaM http://uchebnik.mos.ru/

15 KonTpoabnas padora Nel mo pasaeny
"¥Yraesoxopoanbt"
IIpupoaHbIe HCTOYHUKH YTIIEBOLOPOAOB:

16 NPUPOAHBINA ra3 U MOMYTHBIE HEPTSIHBIE ra3bl, http://videouroki.net/
He(Th U MPOJIYKTHI € epepaboTKu
[IpenenbHbIE OTHOATOMHBIE CITUPTHI: . .

17 bl 8 P http://videouroki.net/
METaHOJ u 3TaHoi. BomopoaHas cBs3b
MHOroaroMHble CIUPTHI: ITHUJICHTIIUKOJIb 1 . .

18 P http://videouroki.net/
TJIHLEPUH
@DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYEecKHe U . .

19 P . yasL, & http://videouroki.net/
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
Anpaeruasl: GopMabIeTUl U alleTaIbICTU]I. . .

20 ACTULL: (O ACTIA Al ACHIA http://videouroki.net/
Aueron
OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE . .

21 A bel P http://videouroki.net/

KHUCJIOTHI: MypaBbHHAas U YKCyCHas
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IpakTnueckas padora Ne 2. «CBolicTBa

budmmuorexa MOIII

22 pacTBOpa YKCYCHOM KHUCIIOTBI» 0 http://uchebnik.mos.ru/

93 MBpbiia Kak COJIM BBICIIIUX KapOOHOBBIX 0 bubmuorexa MOII
KHCJIOT, UX MOIOIIee JIeHCTBIE http://uchebnik.mos.ru/

24 CreapuHOBast ¥ OJIEMHOBAsI KMCJIOThI, KaK 0 bubnuorexa MOUI
MPEACTABUTEH BBICIIUX KAPOOHOBBIX KHUCIIOT http://uchebnik.mos.ru/
CrnosxxHbie 3(hUpBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX 0 http://videouroki.net/
3¢pUpoB

26 KUPEI: THApOIIHS, IPHMEHEHHE, 0 http://videouroki.net/
Ourosoruveckas poJib KUpPOB
YrneBoasl: cocTaB, KiacCUpUKaI.

27 Baxxnelime npencraBuTeNu: ri0K03a, 0 http://videouroki.net/
bpykTO3a, caxapo3a

28 Kpaxman u nenmrono3a Kak mpupoIHbIe 0 htto://videouroki.net/
MOJTUMEPBI
KonTpoabnast padora Ne 2 no pazneny

29 «Kucnopoaconepxalire opraHnuecKue 1
COCJTMHCHUS»

30 AMUHBI: METHUIAMWH U aHUJIUH 0 http://videouroki.net/
AMUHOKHUCIIOTHI KaKk aM(OTEpHbBIE

31 OpTraHUYECKHUE COSTUHEHUS, X 0 http://videouroki.net/
Oouonornyeckoe 3HaueHUe. [lentuap

32 bean kai mpupoaibIe 0 http://videouroki.net/
BBICOKOMOJICKYJISIPHBIE COSIMHECHHUS
HNTorosasi KOHTpoJIbHasA padoTa.

33 OCHOBHBIC OHITHS XUMHUH 0.5 http://videouroki.net/

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUHN
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OCHOBHBIE METOJbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COEJTMHEHUH. 1 http://videouroki.net/
IInactmaccel, KaydyKd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



http://videouroki.net/

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtpoabHble
padoThI

IIpakTHyeckue
padoThbI

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3zoBaTeJibHbIE

pecypcebl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KoH(UTypamus atomoB. [leproauaeckwii
3akoH H [leproanueckast cucreMa XUMUYECKUX
anemeHToB 1. 1. MeHzaeneeBa, ux CB3b C
COBPEMEHHOI TeOpUEH CTPOECHUS aTOMOB

http://videouroki.net/

3aKOHOMEPHOCTU U3MEHEHHsI CBOMCTB
XUMHWYCCKHUX IJIEMCHTOB U UX COGIIHHCHI/I?I 10
TpymaM U neproam.

http://videouroki.net/

BxonHasi iMarHocTuyeckasi padora.
3HaveHue nepuogudeckoro 3akona J[.1.
MeHeneesa Uil pa3BUTHS HAYKU.

0.5

Crpoenue BelecTBa. XUMHUUYECKas CBA3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM
cBs3u. BogopoaHas cBsi3b

http://videouroki.net/

BaneHTHOCTB. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHud. BerecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS

http://videouroki.net/

[Tonsatue o nucnepcHbIXx cucteMax. IcTUHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 101
BEILIECTBA B pacTBOpE

http://videouroki.net/
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http://videouroki.net/
http://videouroki.net/

Knaccudukamnmsi 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeNuHeHui. [ eneTnueckas
CBSI3b HEOPTAaHUYECKHUX BELIECTB, PA3JIMUYHBIX
KJIaCCOB

http://videouroki.net/

Knaccudukanus XuMHUECKUX peakluii B
HEOPraHWYECKON M OpraHUYECKON XUMUU.
3aKOH COXpaHEHHsI MAacChl BEIIECTB; 3aKOH
COXpaHEHUs U NIPEBPaIlEHUs DHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

http://videouroki.net/

Cxopoctb peakiui. OOpaTuMble peakiyu.
XUMHUYECKOE paBHOBECHUE

http://videouroki.net/

10

IIpakTHyeckas padora Ne 1.
«BnusHe pa3nuyHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKOU PeaKIim»

11

DnexTponuTHUyecKas quccoruanys. [lonstre o
BOZIOpOAHOM Moka3zarene (PH) pactopa.
Peaknuu nonHoro oomena. I'maponms
OPraHUYECKHX M HEOPTaHMUYECKUX BEIICCTB

http://videouroki.net/

12

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIIH.
[Tonsatue o0 351eKTpoOJIN3€E PacIuiaBOB U
pacTBOPOB COJIEH

http://videouroki.net/

13

Kontpouasnas padora Nel no pazneny
«TeopeTnyeckre OCHOBBI XUMUN

14

Hewmetamnsl, ux nonoxxenue B [lepuoanueckoi
CHCTEME XMMHUYECKUX deMeHToB /[, U.
MeHnpeneeBa u 0COOCHHOCTH CTPOSHUSI aTOMOB

http://videouroki.net/
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dusnueckue cBOMCTBAa HEMETAIIIOB.

15 AnoTponus HeMeTauIoB (Ha IpUMeEpe http://videouroki.net/
KHCII0poJ1a, cephl, hocdopa u yrieposa)
XUMUYECKUE CBOMCTBA FaJJOT€HOB, CEPhI U UX . .

16 . - CoP http://videouroki.net/
COCIMHECHUI
Xumudeckre cBoicTBa a3oTa, pocdopa u ux . .

17 . > bocop http://videouroki.net/
COEIMHEHUI
XUMHUYECKUE CBOMCTBA YIIIepoa, KPEMHUS U . .

18 . YHICpoaa, &b http://videouroki.net/
UX COCAUHCHMI

19 IIpumeHeHne Ba)KHEUIINX HEMETAIUIOB U UX bubnnorexa MOIII
COCTMHEHUH http://uchebnik.mos.ru/
IIpakTnyeckas padora Ne 2.

20 «PemieHne 3KcriepuMeHTaIbHBIX 3a/1a4 110
teme "Hemeramnsr'"»
O0001eHre U cHCTEMAaTH3alHs 3HAHHUH 110

21 TeMe «Hemertanney. BeruuciaeHus mo bubaunorexa MOIII
YPaBHEHUSIM XUMUYECKUX PEaKUUi U http://uchebnik.mos.ru/
TEPMOXUMHYECKUE PACUETHI
Mertaiel, ux nojoxenue B [lepuoanyeckoii
CHCTEME XUMHUYECKHX dyieMeHToB J[. M.

22 MeHnpeneeBa U 0COOCHHOCTH CTPOCHUS http://videouroki.net/
atomoB. O0mue pu3ndeckue CBOWCTBa
METaJJIOB
CrutaBbl METAIIIOB. DIIEKTPOXUMUYECKUN PSIJT . .

23 . p p http://videouroki.net/
HATPSDKEHUH METAIIIOB

N N bubmuoreka [IOK
XUMHUYECKUE CBOMCTBA BaXKHEHIIINX METAIIJIOB
. . N o https://m.eds00.ru/00ae14b2
24 (HaTpWii, KaJIUH, KaJIbIIWA, MarHuu,

AITIOMUHUI) U UX COeTMHEHUN

https://m.edsoo.ru/00ael5e8
https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae1c64

o5 XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX 1 0 bubnuorexa MOII
COETMHEHUH http://uchebnik.mos.ru/
26 XUMHYECKHE CBOMCTBA IIMHKA, JKeae3a U UX 1 0 bubaunorexa MOIII
COCAUHEHUN http://uchebnik.mos.ru/
IIpakTuueckasi padora Ne 3. "Pemienue
bubmuorexa MO
27 AKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME 1 0 .
\ http://uchebnik.mos.ru/
«MeTtamibby
28 KonTposbnasi padora Ne2 no remam 1 1
«Metamab» 1 «Hemeranabny
Heoprannueckue u opraHnyeckue KUCIOThL. . .
29 P P 1 0 http://videouroki.net/
Heopranwueckne v opraHnuecKre OCHOBAHUS
AmdoTepHble HEOPTraHUYECKHUE U
opraHuueckue coenuHeHus. [ enernueckas . .
30 b A 1 0 http://videouroki.net/
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIIECTB
31 HroroBasi KoHTpobHasi padoTa 1 0.5
Ponp xumuu B 06ecrieueHIH SKOJI0THIEeCKOH,
32 3HEPreTHUECKON U MUAIIEBON 0€30I1aCHOCTH 1 0 Eubrmorexa MOIII
p ’ http://uchebnik.mos.ru/
Pa3BUTHH METUITITHBI
[IpencraBienus 00 OOIIMX HAYIHBIX
33 IIPUHLIMAIIAX IPOMBIIIIEHHOTO MTOJIY4EHHUS 1 0 http://videouroki.net/
Ba)KHEHIIINX BEIIECTB
YenoBek B MUpPE BELIECTB U MaTEPHAJIOB. . .
34 be Betll P 1 0 http://videouroki.net/
XHUMHMS U 300pOBbE YEIOBEKA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., Jlyaun B.B.;
non penakiueit Jlyauna B.B., O611ecTBO ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO
«/IPODAY; AkninonepHoe obmectBo «M3aarenscTBo «IIpocBemnienuey

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

http://infourok.ru/
http://rosuchebnik.ru/
http://multiurok.ru/
http://interneturok.ru/
http://kopilkaurokov.ru/
http://skyteach.ru/
http://busyfeacher.org/
http://videouroki.net/
Http://uchebnik.mos.ru/

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://videouroki.net/
SKmacc

POII

Yuu.py

bubnuorexka MOIII
SkysmartKiacc
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