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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHOBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanum B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEIBHOM MPOTpaMMbl CpeHero o0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3zanusx Poccuiickoii
Qenepanuy, pealM3yOIIMX OCHOBHbIE OOpa3oBaTeNbHbIE MPOTPAMMBbI, U
OCHOBHBIX TMoyoxkeHud «Crpareruu pa3BUTHUs BocnUTaHus B Poccuiickoi
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMmbl IO XUMHUHU, K ONPEACTCHUIO
oOwiel cTpareruu o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSL OOYUAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnenTtyanpHbie TosiokeHuss ®I'OC COO o B3anM0OOYCIOBIECHHOCTH IICNICH,
COJIEp’KaHMs, PE3yJbTaTOB OOy4YeHUss U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

[Iporpamma peanu3yercss B ILEHTpe O0Opa30BaHUS €CTECTBEHHOHAY4YHOMU
HampaBieHHocTel «Touka pocra»y, coszmanHoro Ha 06aze MBOYCOII 1.
3emeHO00OpPCK € IENbI0  Pa3BUTHS y OOYYAIOIIMXCS €CTECTBEHHOHAYYHOM,
MaTeMaTUYECKOM, HH()OPMAITMOHHOW TPAaMOTHOCTH, (POPMUPOBAHUS KPUTUUYECKOTO
U KPEAaTUBHOI'O MBIIIJIEHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOU
HAIPaBJICHHOCTH, a TAKXKE JJISl MPAKTHYECKOW OTPaOOTKH y4eOHOTro Marepuasa mo
y4EOHBIM MpeAMEeTaM « XUMHUS.

XHUMHYECKOE oOpa3oBaHue, OJIy4aemMoe BBITTYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3allii, SBISETCS HEOThEMJIEMOM dYacThlo HX
oOpazoBaHHOCTH. (OHO CIYXUT 3aBEpIIAIONIMM ATallOM pead3aludh  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHusA. OTHU I[EHHOCTH KAacaroTcCs
MO3HAHUS 3aKOHOB MIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpbl
YeloBeKa, a TakKe HSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBI0 M MNpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHueE
oOyyJaronuxcst Ha ypoBHE CpeJIHEro oOIiero oopa3oBaHus CpelcTBaMH y4eOHOTO
npeaMera «XHUMHS», COIEpPKAHME M TOCTPOCHHE KOTOPOTO OIPEIEICHbl B
nporpaMme 0 XHMHUHM C YYETOM CHEeUUu(PUKA HAyKd XUMUHU, €€ 3HAUCHUS B
NO3HAHWU TPUPOJbI U B MAaTEpUATIbHOM XU3HMU OOIIECTBA, a TAKXKE C Y4ETOM
o0luX 1eled W MPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.



XUMHUS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIPaeT O0COOYIO0 pOJib B
COBPEMEHHOW LMBHWJIM3AIMU, B CO3JaHUM HOBOW 0a3bl MATEpUAIbHOU KYJBTYPBHI.
OnHa BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PALIMOHATBHOTO HAYYHOTO MBILICHUS,
B CO3JIaHUE LIEJIOCTHOIO MPEACTABICHUS 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeJIOBEKa, KOTopoe (opMupyeTcs B XMMHUM Ha OCHOBE MOHHMMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU MIPUMEHEHHUSL.

TecHO B3aMMOIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHS CTaJIA
HEOTHEMJIEMOH YacThi0 MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W >KM3HU KakJI0ro wieHa oOmectBa. CoBpeMEHHas XUMHUSA Kak Hayka
Co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HalpaBlIcHA Ha peELICHUE
rJI00aNbHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBOM, IKOIOIHYECKO 0€30MacCHOCTH M OXPaHbI 310POBBS.

B coorBercTBUM ¢ OOIIMMHM LEISIMHM W NPUHLUANAMH CPEIHEro OOLIEro
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
U3Yy4EHHUs1) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOJATOTOBKY
oOyyJaronuxcsi, HEOOXOIMMYK0 MM g BBIPAa0OTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKOYEHUS B JKU3Hb COLMYyMa, NPOJOJKCHUS
o0pa30BaHMsl B pa3IMYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsioliuMu  IpeaMera  «XuUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOIIasi M HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMaA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUUN U3 OOIIeH XMMUU) U
Oopranuyeckor xumuu. GopMHUpOBaHUE NAHHOM CHUCTEMBI 3HAHHWU IIPU WU3YyUYEHUHU
npeaMera o0ecrneyrBaeT BO3MOXKHOCTH PAaCCMOTPEHHS BCErO0 MHOT000pa3us
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMHUH.

CrpykTypa comepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B MpOrpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOI0 TMOAXOJAa K U3Y4YEHHI0 Yy4eOHOro marepuaiga M OOyCIIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM  HA  ONpeAesIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHMHM BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKUX
COCAMHEHHUH, a TaKK€ Ha YPOBHE CTEPEOXUMHUYECKHUX M DIIEKTPOHHBIX
OpeJCTaBlIeHUd O cTpoeHun BeulecTB. CBeneHHs 00 H3yyaeMbIX B Kypce
BEIIECTBAaX JAlOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJIOIMYECKU
AKTUBHBIX COCIWHEHMI. B Kypce OpraHnyecKoM XUMHM IIOJYYalOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs MEePBOHAYAIbHBIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX IIPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUECKOU PEAKLIUH.



[Tonq HOBBIM yriiOM 3peHuss B mpeameTe «Xumus» 0a30BOT0 YpPOBHS
paccMaTpUBaeTCsl W3YYCHHBIM HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOpPETUYECKU MaTepuanl U (AKTOJOTMYECKUE CBEIEHHS O BEIIECTBaX U
XUMUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00y4arouuMcs TMPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEePUOANYECKOT0 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJOTUYECKUX TO3UIINM,
ry0Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1IeH 10 00BSCHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHMN O BaKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHYECKUX PEAKLHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHWsl JomoyiHsercss B Kypcax 10 um 11 kmaccos
DJIEMEHTAMH COJIEP)KaHUS, WMEIOIMUMH KYJIbTYPOJIOTHYECKUNA U TMPUKIATHOM
XapakTtep. OTH 3HaHHS CHOCOOCTBYIOT ITOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JIPYTUMHU HayKamH, PacKpblBalOT €€ pPoJib B IMO3HABATEIbHOM W MPaKTUUYECKOU
NESTEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K TMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPHUIIOKEHUNA XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCSI B OOMIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XHUMHEH, KPUTUUECKH OCMBICIUBATH MH(OpMaLUIO U
OPUMEHATh €€ Ui TIOMOJHEHUS 3HaHWM, pelIeHUs WHTEJUICKTYalbHBIX U
AKCIIEPUMEHTAIILHBIX HUCCIIE0BATEeNIbCKUX 3a/1a4. B 11emom cojepkanue y4eOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHSA  U3YYEHUST  OPUEHTUPOBAHO  Ha
dbopMupoBaHUe y OO0YYaIOIIMXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJIsi TTOHUMAHUS
dunocodhckux uaeH, Takux Kak: MaTepUAIbHOE €IWHCTBO HEOPTaHUYECKOTO H
OpraHUYECKOTO MHpPa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTPOCHUEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MNYyTEM OJKCIEPUMEHTA U
pEeIICHUST TMPOTHBOPECYUH MEXKIy HOBBIMH (akTaMd H  TEOPETUYECKUMH
PEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH YKOJOTUYECKHUX MpoodieM, a
TakKe MPoOJIeM COEpeKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TE€XHOJIOTUW U MaTEpPUAJIOB.

B nmuane pemenus 3agad  BOCIMTAHMS, Ppa3BUTHS M COLMANIM3AIlUU
oOydJaronuxcst TPUHATHIE MPOrpPaMMON MO XMMHUHM TOJIXOIbI K OIPEICICHHUIO
colepXaHUs ¥ TIOCTPOCHHSI TpeAMeTa MpeaycMaTpuBaroT GOpPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIUX 0a30BO€ 3HAUYCHHE s
pPa3IMYHBIX BHUJOB JICSITEIIBHOCTU: peEUIeHUs MpodsieM, TIOWCKa, aHaliu3a u
00paboTku uHdopmaIu, HeoOXOAUMBIX JJISI MPUOOPETEHUSI OTbITA TPAKTUYECKOMN
U HCCJIEI0BATEIbCKONU JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XMMHM Kak Ha YpOBHE OCHOBHOI'O OOIIETO
00pa3oBaHusl, TaK M Ha YPOBHE CPEIHETO OOIIETro 00pa3oBaHUs, MPU ONPEICIICHUH



COJIEpKATEIIbHOW XApaKTEPUCTUKU LN W3Y4YEHUs IMpeIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKOM HAyKH Kak 00JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEU U3y4eHUs
IpeAIMETA SIBJISIETCS BIIOJIHE OMPABAAHHBIM.

CornacHo JaHHOM TOYKe 3pEHUsl TJIABHBIMHM LEISIMU U3YUYEHHUS MpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) siBIIsSIFOTCS:

e (QopMHpOBaHUE CHUCTEMbl XUMHUYECKMX 3HAHUW KAk  Ba)kHeWIIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeXKaT KIIOYeBbIe MOHATHUS, (yHIaMEHTANbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHUYECKOT0 XapaKTEpa, O3HAKOMJIEHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX PpEaKIHUi, HEOOXOAMMBIX [UIsi MpUOOpEeTeHUs
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHX SIBJICHUH,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Pa3BUTHE YMEHUU U CIIOCOOOB JESATENHHOCTH, CBSI3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO 3KCIIEPUMEHTa, COOJIOJEHHEM  IpaBuII
0€301acHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsany ¢ atum, conepxarenpHas XapaKTEpPUCTUKA LIEJNEH U 3a/1a4 U3yYCHHS
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHEero oduiero oopazopanus. CeronHs B
OpernojlaBaHul  XUMHM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEANOoYTEHUE
IPAKTUYECKOH KOMIIOHEHTE COAepKaHus OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
IOJIFOTOBKY BBIMYCKHUKA 00I111€00pa30BaTEIbHON OpraHM3ally, BIAACIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKIMOHAJHHOW TPAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMU aKTUBHOTO MOJIYYEHHUS! 3HAHUW U NPUMEHEHUS UX B PEaIbHOU KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM Ipu U3ydyeHUM IpeameTa «XHMHUS» JOMUHHPYIOLIEE
3HaYeHHUE MPUOOPETAIOT TaKKUE LEIH U 33aa4H, KaK:

aganTaius o0y4yarolMXcsl K YCIOBHSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPAa,
dbopMHUpOBaHHE  MHTEIUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
camM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO T'PaAaMOTHBIX
pEelIeHN1 B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHre y OOYyYarOIUMXCS  KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMITETEHLIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIS PA3JIUYHBIX BHJIOB



NeSATETLHOCTH: PEIIeHHs] PoOJIeM, MOUCKa, aHanmu3a u 00paboTku nHpopmaIuu,
HEOOXOUMBIX Ui TPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B TMO3HAHWW XHMHH, a TaKXe JJs OIEHKH C TMO3UIUH
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX
IIPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPENy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYaroIMXcs: CHOCOOHOCTH CaMOCTOSATEILHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUHU B COOTBETCTBUHU C JKU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTHH /Ui MOUCKA W aHalin3a yuyeOHOU u
HAyYHO-TIOMYJIIPHON WH(POPMAITUH XHMHUYECKOTO COJICP KAHMS;

(dbopMUpOBaHUE U pa3BUTHE Y 00YYAIOIINXCSI ACCOLUATUBHOTO U JIOTUYECKOTO
MBIIIJIEHU S, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU TUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcss YOeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIMpaBJICHHOCTU XHMHH, €€ Ba)KHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIEM
paIoHaIbHOTO MPUPOAOIOIB30BaHNUs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWW JJIS TPUHSITHS TPAMOTHBIX PEIICHUA B
CUTYAIIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SIBIICHUSIMH.

B ydeOHOM mmaHe cpeaHero ooOmero ooOpa3oBaHHUS TpPeAMET «XHUMHUS»
0a30BOTO YpOBHS BXOJMT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHbIC
IPEIMETHD.

O61iee ynciio 4acoB, OTBEIEHHBIX JJIA U3YUCHHUS] XUMUH, Ha 0230BOM YPOBHE
cpeaHero oOuiero odpazoBaHus, coctapisieT 68 dacoB: B 10 kiacce — 34 yaca (1
yac B Henelno), B 11 kmacce — 34 gaca (1 gac B Hefenio).



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBiamBaeT TpeOOBaHUA K pe3yjibTaTaM OCBOCHUSA
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJAMETHbIM W  TpeaMeTHbM). HayuHo-meTonuyeckoit OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUSI MPOTPaMM CPEIHEr0 OOIIero
00pa3oBaHuUsl SIBISETCSI CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBeTcTBUM € CHCTEMHO-AESATEILHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTra «XuUMHS» Ha YPOBHE CPEIHEro
o6mrero o0pa3oBaHuUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAAUIIUK Oa30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCS B CBOECH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU IE€JI0CTHOM
CHUCTEME XMMUYECKOr0 00pa30BaHUs;

HaJM4Yue MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XHUMHS» JTOCTHTAIOTCS B
€MHCTBE Y4YeOHONl M BOCHHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HealaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJCHHUS,  CIOCOOCTBYIOIIMMH  IpOIleccam
CaMOITO3HAHUs, CaMOpPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMBITa MO3HABATEILHON M TMPAKTUYECKON J1€ATEITHLHOCTH
00yyaroImuXxcs Mo peanu3aluy IPUHATHIX B 00IIECTBE I[EHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIUTAHMS .

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUS O COLMAIBHBIX HOpPMax W TMpaBUaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH MpPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PELICHUN yYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMATb MOTHUBBI, HAaMEPEHMs, JOTHKY U
apryMEHTHI IpYTUX NP aHAJIN3€ PA3JIMYHBIX BUIOB yU€OHON AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEJIUI0
OT€UYECTBEHHON XMMUH,;

yB@XEHUS K TMpOIlecCy TBOpPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUsI XUMHH, OCO3HAHUS TOTrO, YTO JIOCTHIKEHHS HAYKH €CTh pe3yJIbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMNOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa M I03HABaTEIbHBIX MOTHBOB B IIOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e MHPOpPMalHUU O MEPEIOBBIX JTOCTHKEHUSX COBPEMEHHOM OTEUECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUWE M MOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IOCTYIIKOB;

4) dpopmMupoBaHuS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3J10POBBIO;

coOIO/IeHHsT TpaBujl OE30MacHOro OOpallleHUusT C BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHMMAaHUs LEHHOCTH IPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOT0 MOBEICHUS B CUTYaLUsIX, YTPOKAIOIINX 30POBBIO U JKU3HHU JIIOJIEH;

OCO3HaHUs MOCIEACTBHIA W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YIOTpeOieHUs
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIro BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B Y4€OHO-HCCIIEO0BATEIbCKOM
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAAX
NesTENbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTME B PCIICHHM NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUISCKOMY M3yUEHHIO mMpodeccril pa3muyHOro poaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TpyJia U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOH TpPaeKTOPUH
obpaszoBaHus, Oymymiel mnpodeccur W peanu3alud COOCTBEHHBIX >KHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIECO00Pa3HOr0 OTHOIICHUS K MIPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOT'O HEMPUATUS JACHCTBUM, TPUHOCAIIUX BpEA  OKpYXKaIOIIEH
IMPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE SKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIBITA JeATEeIIbHOCTH AKOJIOTUYECKOMN HaIlpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSTH HUJEOJOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbOpMUPOBAHUM PAIMOHAJILHOIO HAyYHOTO MBIIUJICHUS, CO3JaHUU I€JIO0CTHOTO
NpEACTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu TpobJieM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAUUMOCTH XUMHUHM JUIsI COBPEMEHHOM
IUBWIN3ALUU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJH B
CO37JaHUU HOBOW 0a3bl MaTepuaIbHON KYJbTYpPbl, PEIICHUH TJI00ANBbHBIX MPOOJIEM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPIeTUYCCKOM, MUIIICBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECTICYCHUN YCIOBUU
YCHEUIHOTO TpyAa M DOKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
00IIIeCTBA;

€CTeCTBEHHO-HAyYHOW TpPAMOTHOCTH: TIOHMMaHHUSI CYIIHOCTH METOJIOB
MIO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHWS JIJIS aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
ITPOUCXO/ISIINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONIUXCS JaHHBIX C ICJIBbI0 IONTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHMA 1O XUMHUH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pasIUYHBIX cepax MpodecCHOHATHHON
JeSTETHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yabTaThl OCBOCHMSI Y4eOHOro IMpeaMera «XHUMHus» Ha
YPOBHE CpeIHero o0uiero 00pa3oBaHus BKIHOYALOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEHU(PHUKY METONOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHsl, SIBJICHUE,
npoliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHus, UCCIIE0BaHNE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U IpYTHUE);

yHHUBEpCaJbHble y4eOHbIE NeHCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIsTUBHBIE), o0ecrieunBaIne dbopmupoBanue (GyHKIMOHATBHON
IPAaMOTHOCTH M COLUANIbHON KOMIETEHIIMU 00yYaronInxcs;
CIIOCOOHOCTB o0yyarommxcs UCII0/Ib30BaTh OCBOCHHBIE

MEXIUCIUIUITMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U yHHBEpPCaJIbHBIE ydeOHBIC
NEUCTBUSA B IIO3HABATEIBHON M COLIMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE pPE3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAIBHBIMU
y4eOHbIMU  TO3HABATEJNbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSITUBHBIMU
NEUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue AeCcTBUSI:

CaMOCTOSITENIbHO  (hopMynHpoBaTh W aKTyaJU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCIATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C ITIOCTABICHHBIMHU LICJISIMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEJATh XAPAKTEPHBIE NMPU3HAKU TOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUSI OT/IETBHBIX ()aKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KIacCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEaKINii;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, TIO
AHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMUUYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIC MOJEJIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKLIHMA.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUYECKHX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIHHO C(OpPMYIHUpPOBaHHBIE BOIPOCHl B KadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOJI0M
mpoiiecca, CaMOCTOSITENIPHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OopMyIHpOBATH
000011IeHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOECIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
NEATEeIIbHOCTH, MPOSIBISATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO pa3IM4YHbIX
METOJ 0B MTO3HAHMUSI.

3) pabora ¢c nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
peJICTaBIICHHUS, KPUTUYECKU OLICHUBATH eé JIOCTOBEPHOCTH "
HEMPOTUBOPEYUBOCTH;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU MOUCKE U
orObope wuH(pOpMaIMK, HEOOXOAMMOW i1 BBINOJHEHUS YYEOHBIX 3aaad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMalbHYI0  (OpMy  MPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, 800pEeBHATYPbI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEACTBA
HaIJIIHOCTH.

OgyageHne YHHUBEPCATbHBIMA KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  IPEAJIOKEHUS
OTHOCHTEJIBHO BBINOJHEHUS IPEIIOKEHHON 3a1a4u;

BBICTYNIATh C MPE3EHTAIMEl pe3ylbTaTOB IO3HABATENIBHOM NIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKOW paboThI MO HCCIEI0BAaHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peaju3alii y4eOHOro mpoekTa u (HopMyIHpoBaTh BBIBOIbI
0 pe3yJibTaTaM NPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULMUU B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aieHNEe YHUBEPCATbHBIMHU PeryJIsTHBHBIMH ACHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpeaensas €€ Lead W 3aJadd, KOHTPOJIMPOBAaTH U IO MEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMIOJJHEHUH YYE€OHbIX M HCCIEIAOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHYECKUX PEAKLIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHAJIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBIISIOINICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, POJIM XHMUUA B IIO3HAHUU SIBJICHUU



Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTU, HEOOXOIUMOM JIJI PEUICHHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHSTUS (XMMHUYECKUWA DJIEMEHT, aToM, JJICKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaII€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEPhbl, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOIOPOIbI,
KHCJIOPOJ U a30TCOJAEpXkAIIUe COCIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYypHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHHN SI3bIK XUMHU, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE MOHUMAHHS NPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKHX
SABJIICHUM, (PAKTOJIOTMYECKHUE CBEJECHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU U
0€30MaCHOM HCMOJIb30BAHUM BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN JeATEeTbHOCTH YEI0BEKa;

c(OpMHPOBAHHOCTh YMEHHM BBISBIATH XapaKTEPHBIE MPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS IMPU
OMHUCAaHUU COCTABA, CTPOCHUS U IPEBPAIICHUN OPTAHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
COCTAaBJICHHSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKMX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEaAKIUH,
W3TOTaBIIMBATh MOJIENIM MOJIEKYJ OPTaHUYECKUX BEHIECTB MJI WILTIOCTPAIlUU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpPraHMYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHUIO K OMNPEICIEHHOMY
KJIacCy/Tpynne CcoequHeHu (yrieBOAOpPOAbl, KHUCJIOPOA M a30TCOAEprKallue
COCIMHEHMS, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JlaBaTh MM Ha3BaHUS IO
cucrematudeckor Homenkinarype (IUPAC), a Taxke NPUBOIUTH TPUBUAIIBHBIC
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, MPOMWIECH, alleTUJICH,
STUJICHTJIMKOJb, TIULepUuH, (peHois, dopMmanpaeruj, areTaibAeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0103a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEACNSTh BHIBl XUMHUYECKOM CBS3U B
OPTraHUYECKUX COCANHEHUSIX (OAMHAPHBIC U KPaTHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(OpMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
dusznueckue M XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENCH pPa3IMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWUJIEH, alleTUJICH,
Oyraauen-1,3, metunbyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIMIepyH, (EeHo, aleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMIHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HHUMH YPaBHECHHUSMH COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMy;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
Ceipbs (HedTh, TPHUPOTHBIA Ta3, Yyrojib), CIHOCOOBI WX MEepepabOTKH U
PaKTUYECKOE TPUMEHEHHE MMPOAYKTOB IMepepaboTKH;

c(OpMHPOBAHHOCTh YMEHHM MPOBOJIUTH BBIUKUCIEHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU MPOIYKTa
peaKkmuy IO W3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU TIPOYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh yMEHHUH BJAJETh CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNe, M3MEPEHHUE, IKCTICPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIB30BaTh CHUCTEMHBIC XUMWYCCKHC 3HAHUS JUIA TPUHATHS PCIICHWHA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMAX, CBS3aHHBIX C BEHIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMUYECKOM
MOCY/ZI0OM U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMHU TIO BBITOJHEHHUIO J1a00pPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOPMHPOBAHHOCTh yMEHUH TUIAHUPOBATh W BBINOJHATH XUMHYCCKHUI
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M W3YYCHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKIUU OPraHuYeCKUX
BEIIECTB, JCHATypalusi OCIKOB MPH HArpEeBaHWHU, I[BETHHIE pPEaKIMH OEIKOB) B
COOTBETCTBHUM C TMPAaBWJIAMH TEXHUKH OE30MaCHOCTH TIpU OOpaIIeHUU C
BELIECTBAMU U J1AOOPATOPHBIM O0OpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpPUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE 3THUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XHUMHYCCKYIO
uH(opMaIuIo, MOIYy4YyaeMyl U3 pa3HbIX HCTOYHHUKOB (CpeliCTBa MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEITEIIBHOCTH B LEJAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3ACHCTBUS Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMas cMbIca Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIlCHUsT HMX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YEJIOBEKA,

JUIs OOYYArOIIUXCs ¢ OrPaHUYEHHBIMHA BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
IPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITIO3HAHWS BEIICCTB U
XUMHYECKUX SBJICHUML;

JUISL CJIENBIX M CJIIA0OBUISIIMX OOYYalIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiis mis 3anmucu XuMHUYeCKuX

bopmy.
11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUsA Kypca «OOmass u HeopraHuveckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHW COCTaBJISIONICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, pOJIM XHMUHA B IIO3HAHUU SIBJICHUU
Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPAaMOTHOCTU, HEOOXOIUMOM JIJIs PELICHHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUH JJIEMEHT, aroMm, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTANU aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKAs! CBS3b
(koBaJieHTHAs, MOHHAsA, METa/NINUeCcKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PelIéTKa,
TUNBl ~XUMHUYECKUX  PEAKIMH, PacTBOpP, DIJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
ANEKTPOIUTUYECKAsT JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW AUCCOUMAlnM, nepuoanueckund 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUSI W MPEBpPAIICHUS] SHEPTUH
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (PAKTOJTOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM UCTOJIb30BAHUM BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKOMN EITEILHOCTH YEIIOBEKa;



c(OPMUPOBAHHOCTh YMEHHM BBISBISTH XapaKTEpHbIC MPU3HAKU TOHITHIA,
yCTaHaBJIMBAaTh UX B3aWMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMMCaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHMI HCHOJB30BaTh XHMHUYECKYI0 CHMBOJMKY MJIs
cocraBieHUss (GOpMyJl BELIECTB W ypaBHEHUH XUMHUYECKUX  PEaKIUH,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHbld ra3, YIJIEKUCIbId ra3, aMMHUak, raméHas
U3BECTh, HETAIIEHAsI U3BECTh, INTHEBAS COJA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OIpPENEsTh BaJCHTHOCTh U CTEICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSIX PA3IUYHOrO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBaJIEHTHAasl, MOHHAs, METAJUIMUECKas, BOJOPOJHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOIO BEIIECTBA (aTOMHas, MOJIEKYJISIpHas,
MOHHAs!, METAJJIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKUX
COCJIMHCHMI;

c(OpPMUPOBAHHOCTh yMEHUI yCTaHaBJIMBAaTh IPUHAIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpEneIEHHOMY Kilaccy/rpymnmne
COEIMHEHMH (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCU/IBI, COJH );

c(OpPMUPOBAHHOCTh YMEHHUN PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa /[,
N. MenaeneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
U IIPOTHOCTHYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHUE
aTOMOB XMMHYECKHX 3JIeMeHTOB |—4 mnepuonoB Ilepuoguueckoil cucTeMsl
XuMu4eckux syeMeHToB JI. M. MeHnpaeneeBa, MCHONIB3YysS IOHATUS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «3HEPreTUYECKUe YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIUHEHUMN
1o neprojaM u rpynmnam llepruoaudeckoil CucTeMbl XMMHYECKUX 3J1IeMEeHTOB /1. M.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIKE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIAATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPraHWYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUI;

c(OpMHPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATH XUMHUYECKUE DPEAKLIUHU IO
pa3IMYHbIM IPU3HAKaM (YUCIy U COCTaBy pEarupyroliux BELIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEIICHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHMSI PEAKLUUA Pa3IMUHBIX
THUIIOB, TIOJIHBIE U COKpPALIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUUHU UAYT JO KOHIIA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUH, MOATBEPKIAIOIINE
KAYeCTBEHHBI COCTaB pPa3jJUYHBIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHMH  pacKpblBaTh CYHUIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OanaHca
JTUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaxkiuu oT pa3IMuHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle Hlatense);

c(OpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKHE IPOLIECCHI,
JeXKAlle B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHUS! CEPHOM KHUCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTh MPEICTABICHUN 00 OOIIMX HAYYHBIX MPUHLHUINAX H
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOr0 IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BaHUEM
MOHSITUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XMMHYECKUX PEaKIUAX, MACcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ @deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BELECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOopMUPOBAHHOCTH YMEHHI COOJIO/IaTh MPaBUIa MOJ30BAHUS XUMUUYECKOU
MOCY/ZI0M U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKKe IMpaBwiIa OOpalieHUus ¢
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
AKCIIEPUMEHT (Pa3lioKeHHE MEePOKCHIa BOJOpPOAAa B MPUCYTCTBUM KaTaiau3aTopa,
ONpPENCIICHUE CpEeAbl PACTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW peakluu,
peakMy MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIUU Ha cyibQaT-, KapOoHaT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHMS, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaM «Metamey U «HeMmeramib»y) B COOTBETCTBHHM C NpPaBWJIAMH TEXHUKU
6e30MmacHOCTH MpHU O0paIlleHuU C BEUIECTBAMH U JIaOOpAaTOPHBIM 000pYyI0BaHUEM,
OPEACTABIATh PE3YNbTaThl XUMUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peakiuii U (OpMyIMPOBATH BHIBOABI HAa OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(opMaIMIo, MONIYyYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMHPOBAHHOCTh ~ yYMEHHH  CcOONIOZaTh  MpaBWIa  DKOJIOTHYECCKHU
1e7eco00pa3HOro MOBEIEeHUSI B OBITY M TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3/ICMCTBUS HA KUBBIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmpeicn mokazatenss [IJIK, mosicHAT, Ha mnpumMepax CrnocoObl YMEHBIICHUS U
peAOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OpPraHW3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBJICHUM;

JUISL CIENBbIX M CIA0OBUASIIMX OOYYalOIIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyt.

COJEP)XAHME OBYYEHUA
10 KIJACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBHI OPraHU4eCKOil XUMHH

[Ipenmer opraHuyecKo XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
MOJyYEHUU HOBBIX BEIIECTB M MaTEpuUajoB. TeOpUs CTPOCHUS OPraHMYECKHX
coenunennit A. M. bBytnepoBa, €€ ocHOBHBIE MOJ0KeHUs. CTPYKTYpHBIE (POPMYIIbI
OpraHWYecKux BemiecTB. [omosorusi, wu3omepus. XHUMHUECKas CBs3b B
OpPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBienne o kinaccupuUKaMu OpraHuyeckux BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHUN (CHCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUS
BOXHEHIITUX MPEACTaBUTENICH KIaCCOB OPraHUUYECKHUX BEIECTB.

DKCIepUMEHTAIbHbIE METOJbl M3Y4YEHHS BELIECTB M UX MpPEBpallleHU:
O3HAaKOMJIEHHME C oO0pa3laMyd OpPraHMYECKHX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HaOMIOACHUE U
ONHCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALICHUIO OPIraHUYECKUX BELIECTB
IpyU HarpeBaHuu (TUIaBJICHHUE, OOYTIMBAHUE U TOPEHUE).

YrieBoaopoabl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHH psiaA. MeraH u 3TaH —
OpocTeillliie NPEeJCTaBUTENN aJKaHOB: (PU3MUYECKHME W XHUMUYECKHE CBOMCTBA
(peakuuu 3aMeIleHUs M TOPEHHUS), HAXOXKACHHE B MPHUPOJAE, IONYYCHHE WU
IpUMEHEHHE.



AJKEHBI: COCTaB MU CTPOEHUE, TOMOJOTUYECKUNA psil. DTWIEH U IPOIUJIEH —
OPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOICTBA
(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUAPATALUHU, OKHUCICHUS H
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaauen-1,3 u merunOyrtaaueH-1,3: cTpoeHue, BaKHEUIIWE
XUMUYECKHUE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIo
KaydyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUUECKUH psijl. ALlETUIIEH
— TpPOCTEHINUN TpEeACTaBUTENb AIKHHOB: COCTaB, CTpPOEHHUE, (pu3Hueckue Hu
XUMUYECKHE CBOMCTBA (pEaklUMH THMAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATALUH,
rOpeHus ), NOJy4eHHUE U IPUMEHEHUE.

Apensl. benzoin: cocra, crpoeHue, (uU3NUYECKMe U XMMHUYECKHE CBOWCTBA
(peakuuu raJloreHUpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHue. Tonyon:
cocmae, cmpoenue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAyYeHue u npumereHue. TOKCUYHOCTD
apeHoB. ['eHeTmueckas CBs3b MEXAY YIJIEBOAOPOAAMH, MPUHAMICKANUMUA K
Pa3IMYHBIM KJIacCaM.

[IpupoaHble MCTOYHMKUA YIVIEBOAOPOIAOB. IlpupoaHslli ra3 W MOMyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. Crocodbl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yTOJb ¥ MPOAYKTHI €ro nepepadoTKu.

OKCIEPUMEHTAIBHBIE METOJbl H3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAacC, KayuyyKOB M DPE3UHbI, KOJJICKLUU
«Hedts» u  «Yroap», MOAENUpPOBAHHE  MOJIEKYJ]  YIJIEBOAOPOJAOB U
raJIOreHONPOU3BOJHBIX, TPOBEJACHUE TPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3YUYEHHE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIHH).

Kucnopoaconep:xamue opranuyeckue coeAuHEeHU

[IpenenbHble OAHOATOMHBIE CHUPTBL. METaHON W A3TaHOJ: CTPOECHUE,
busznyeckue M XUMHYECKHME CBOWMCTBA (peaklMh C AaKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJIOPO/IAMU, TOpEHHE), MpUMeHeHHe. BojopolHbie CBSI3U Mexay
MOJIEKYJIaMU CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa Ha OPraHKu3M YeJIOBEKA.

MHOroaToMHbl€  CHUPTBL. ~ OJTWICHIJUKOIbL U  TIIMLEPUH: CTPOECHHUE,
dusznyeckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU




MeTallylaMy, Ka4eCTBEHHAsi pPeakiysi Ha MHOrOaTOMHBbIE cHUpThI). [lelicTBue Ha
opraHusM uesnoBeka. [[pumeHenne rmuuepruHa U 3TUIIEHTJIUKOJIA.

@deHoJI: CTPOEHHE MOJIEKYJIbl, (QU3UYEeCKHe UM XHMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue gpenona.

Anpneruibl U kKemouwvl. DopManbpleruj, aleTanbAETHA: CTPOCHUE,
(¢u3nyecKkue U XUMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEaKInu), MOJyYeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpeJeiabHble KapOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue A Kjacca KUCIOT, peakius dTepuuKaiiim), nojiydeHue U MpuMeHEHHe.
CreapuHoBas ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTaBUTENN BBICHIUX KapOOHOBBIX
KHUCIIOT. MblTa Kak COJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

Cnoxuble 3GUPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ maponus
cnoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb )KUPOB.

VYrneBonpl:  cocraB, KiaccupuKanus ~— yriaeBojoB  (MOHO-, M- U
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapu/l: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XMMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBUE C
ruapokcuaom meau(ll), okuciaeHrne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TJIIOKO3bl), HAXOXJIEHUE B MpPHPOJE, NMPUMEHEHUE,
ounonornyeckas posb. Potocunres3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupojHbie noaumepbl. CTpoeHue Kpaxmalia u
neunono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KAueCTBEHHAs PEAKIUsI C HOJIOM).

OKCIEpUMEHTAIbHbIE METOJIbl H3yYEeHHUS BEUIECTB W HMX IPEBpaAIICHUN:
IpoBe/IeHHEe, HAONIOJCHHE W ONHMCAHME JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJUIIEpPUHA C
rugpokcuom meau(ll)), anpaernnos (oOKUcIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(ll), B3zammomeicTBUEe Kpaxmana C HOJJOM),
IPOBE/ICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WIIU MPOYKTOB PEAKIIUN).

A3oTcoaeprkaniyue OpraHM4ecKiue COeIMHEHUSL.

AMMHOKHCIIOTHI Kak amM(pOTepHbIE OpraHndeckue coeauHeHus. dOusnyeckue
U XUMHUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha mpuMepe rmiuHa). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.



benku kak npupojHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. l[lepBuuHas,
BTOPHYHAsT M TPETUYHAsl CTPYKTypa OenkoB. XUMHYECKHME CBOWMCTBA OEIKOB:
TUAPOIIN3, IEHATYpallsl, KAYECTBEHHbIE peaKIMU Ha OEIIKU.

OKCHepUMEHTAIbHbBIE METOJbl HM3Y4YEHHUS BEIIECTB W UX MpPEBpaIICHUI:
HaOJII0/IEHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JA€HATypalus OeIKOB MpU
HarpeBaHUH, [IBETHbHIC PEAKIIUN OEITKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHH S

OcHOBHbBIEC MOHATUS XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALIH, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJAPHBIX COEIMHEHUN —
MOJINMEPU3ALHS U TIOJTUKOHICHCAIHS.

DKClepUMEHTAIbHbIE METOJbl M3YUYEHHUS BEIIECTB M WX INPEBpAIICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzarnus MeXpeAMETHBIX CBSI3€H NTPU U3YYEHUM OPraHUYECKOW XUMUU B
10 xnacce ocylIecTBISETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHATHUW, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMU IS OTAEIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAayUHbIE MTOHITHS: SIBJICHUE, HAyUHBIH (haKT, TUIIOTE3A,
3aKOH, TEOpHs, aHaJIW3, CUHTE3, Kilaccu(ukauus, MNepuoJIudHOCTb, HAOIIOEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHE.

®duszuka: MaTepus, SHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
SHEPreTUUECKU YPOBEHb, BEIECTBO, TeN0, O0BEM, arperaTHOe COCTOSHHE
BEIIECTBa, (PU3MUECKHE BETUUMHBI U €MHUIIBI KX U3MEPEHHS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€JIKU, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/BI, MOJE3HbIE MCKOIIAEMbIE, TOIINUBO,
pECYpCHI.

TexHonorus: mNHIIEBbIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOIO TMHTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MpenapaTsl, MaTEpHAIIbI U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeOpeTquCKne OCHOBBI XUMHH



Xumuyeckuii sneMeHt. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00oJI0uKa. DHEPreTHUecKue ypOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOIOB. DIEKTPOHHAS KOHPUTypaLus aTOMOB.

[Tepuoanueckuit 3axkoH u [lepuonuueckas cucremMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA M [lepmogmueckoil cuctemsbl
xuMmudeckux aineMmeHToB . M. MeHnneneeBa ¢ COBPEMEHHOU TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XHMHMYECKUX DSJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HaYeHUE MEPUOANIECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemecTBa. XuUMHYECKas CBA3b. BuAbl XHMHYECKOH CBA3U
(KOBaJICHTHasi HENOJISIpHAs W IOJSAPHAs, WOHHAs, METaJuimdeckas). MeXaHU3MbI
00pa3oBaHUsI KOBAJECHTHOW XUMHUYECKOW CBsI3M (OOMEHHBIA U JOHOPHO-
akuenTopHelii). BomoponHas cBsA3b. BaneHTHOCTh. DJEKTPOOTPHULIATEIBHOCTb.
Crenensb okuciieHus. IOHBI: KATUOHBI X AHUOHBI.

BemecrBa MOJEKYJISPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHs.  3aKOH
IIOCTOSTHCTBA COCTABa BEIECTBA. |HIbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEMIETKH.

IlonsiTME O OWCIEpCHBIX cucTeMax. VMICTHMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J1 BelecTsa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COECIMHEHU. Homenxknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJIEKANIUX K PA3JIMYHBIM KJIACCaAM.

Xumudeckas  peaknusa.  Knaccudukanmss  XMMHYECKHX — peaKkmuii B
HEOPTraHWYECKON M OPraHM4YecKOM XHMHH. 3aKOH COXPAaHEHHUs MacChl BEILIECTB,
3aKOH COXPAHEHUS U MTPEBPAILECHUS SHEPTUU IPU XUMUYECKUX PEAKLIHIX.

CkopocTh peakiuy, €€ 3aBUCUMOCTb OT paziIU4HbIX (akTopoB. OOpaTuMble
peakuuu. XuMHYecKoe paBHOBecHe. DakTOpbl, BIMAKIIME HA COCTOSHHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [llatense.

OnexTponutnueckas guccounanus. CunpHble U ciaadble 3ekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHUCJIAsl, HEUTPAJIbHASL, IEI0YHAas.

OKHCIINTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIUY.

OKCIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
nemoHcTpauus tadaun «llepuonnyeckas cuctema Xxumuyeckux anemenTos J. .
MenpeneeBa», U3yyeHHE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAaOIIoACHHE U
OMMCaHUE JEMOHCTPALUOHHBIX U J1a00PaTOPHBIX OMBITOB (Pa3I0kKEHUE MEPOKCUIA
BOJOPOJIa B PUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHMBEPCAIBHOI'O WMHAMKATOPA, pPEaKUUM HOHHOIO OOMEHa),



IPOBEJICHNE TPAKTHICCKON paboThl «BiausHKME pa3IMUHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIUN.

Pacuérnebie 3amaun.

PacyéTthl 1O ypaBHEHUAM XUMHUYECKUX pEaKIMH, B TOM 4YHCIIE
TEPMOXUMHUUYECKHUE PACUEThI, pacu€Thl C MCIOJIB30BAHUEM IIOHSTHS «MaccoBas
JIOJISl BEIIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxxenne HemerayuioB B Ilepuoguydeckort  cucreme
xuMmudeckux ayemeHtoB J[. M. MeHneneeBa U O0COOEHHOCTH CTPOCHHS aTOMOB.
®dusznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMepe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIIOT, BOAOPOAHBIX COSIUHEHHUI ).

[IprMeHeHne BaXKHEUIIIMX HEMETAIUIOB U UX COCMHEHUM.

Mertamnbl. ITonoxxenne merasioB B lleproauueckoil cUCTeME XUMHYECKUX
anemeHToB [[. . MenaeneeBa. OcOOEHHOCTU CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTaiioB. O0mume ¢uzndyeckue cBoiicTBa MetayioB. CIiaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUHN Pl HAPSYKEHUH METaJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATpPUM, Kallui, KaJbIlUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUH.

O6mue cnocoObl MojayueHus MetaioB. [IpumeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCNEpUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUsS BEIIECTB M HUX IPeBpaIlieHUM:
U3yUYCHHUE KOJUIEKIMU «MeTamasl U CIUIaBbl», OOpa3l0B HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JeHUEe M OINHCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCHJIA ATIOMHUHHUS C PacTBOpaMHU
KHUCJIOT U IeJI04ei, KaueCTBEHHBIC PEaKIIUM HAa KATHOHBI METAJIIIOB).

PacuérHble 3anaumn.

Pacuérpl mMaccel BeliecTBa WM 00bEMa ra30B IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIIMU BEICCTB,
pac4€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CITH OTHO
U3 BEIIECTB UMEECT MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B o0eclieueHHH 3KOJOTHYECKOM, YHEPTreTUUEeCKON W IHIIECBOM
0€30MMacHOCTH, Pa3BUTUM MeTuIMHBL [lOHSITHE O Hay4YHBIX METOJax IO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIIHM.

[Ipencrapinenuss 00 OOIMMX HAYYHBIX MPUHIIMIIAX  ITPOMBIIIJIEHHOTO
MOJYy4YEHHUS BaXKHEHIITUX BEIIECTB.



UenoBek B MHpE BEHIECTB M MATEPHUAIOB: BAXKHEHIIHNE CTPOUTEIBHBIC
Marepuaiabl, KOHCTPYKIHOHHBIE MAaTepuajbl, KpPAacCKh, CTEKJIO, KepaMHKa,
Matepuabl JJs 3JEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAIIbHbBIC
ynoOpeHus.

XUMHS U 3J0pOBbE YEJIOBEKA: MPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUS MPEnapaToB OBITOBOM XUMHUHU
B OBCEJIHECBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmst  MeXNpeaMETHBIX CBA3€d MpU  HU3YYEHUH  o0meldl u
HEOpPraHU4YeCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCSA Ye€pe3 UCIOJIb30BAaHUE KaK
OoOIlIMX €CTeCTBEHHO-HAYyYHbIX MOHSATHUH, TaK W TOHATUNA, SBJISIOUIUXCS
CHCTEMHBIMHU JUIS1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHSA: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiaccuPukaius, MNePUOAUYHOCTh, HAOIIOJECHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusuka: MaTepus, SJHEPIUsA, Macca, aTOM, dJIEKTPOH, IIPOTOH, HEUTPOH, HUOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUI YPOBEHB, BENIECTBO, TEIIO,
00bEM, arperaTHoOe COCTOSIHME BEIIeCTBa, (PM3UYECKUE BEIMYMHBI U €AUHUIIBI UX
U3MEpPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILECTB B OpTraHU3ME.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE MCKOMAeMbIE, TOIUIUBO,
pecypchl.

TexHOomorus: XMMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYpPrusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTE€PUAIOB, CEJIbCKOXO3AMCTBEHHOE IMPOU3BOJICTBO, IHUILEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHUX IMPEernaparoB, ITPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpUAIIOB,
3JIEKTPOHHASI HPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBO 4acoB

Ne DJIeKTpoHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMBbl Kontpoanusl | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIE Pecypchl
e padoTsbI KHe padoTbl
Pa3ges 1. TeopeTnyeckne 0CHOBBI OPraHN4YeCKOM XHUMHUH
11 [IpenmeT oprannyeckoil XuMuu. Teopust CTpOEHMUSI 3 bubmunoreka [IOK
' opraHuueckux coequnenuit A. M. bytineposa https://myschool.edu.ru/
Hroro no pazneny 3
Pasnen 2. YriieBonoponsl
2.1 [IpenenbHbIe YIII€BOAOPOABI — aJTKaHbBI 2 Brubmorexa LIOK
' P y P https://myschool.edu.ru/
99 HenpenenbHble yIIIeBOOOPOABI: ATKEHBI, ATKAUCHBI, 6 1 bu6nuorexa LIOK
' AJIKMHBI https://myschool.edu.ru/
bubmoreka [IOK
2.3 Apomaruueckue yriieBogopOIbI
P Y AOPOA 2 https://myschool.edu.ru/
54 [IpupoaHbIe NCTOYHUKH YITIEBOLOPOAOB U HX 3 1 bu6moreka I[IOK
' nepepadboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pasnen 3. Kucsopoaconep:xaniue oprannieckue coeJuHeHust
bubmoreka [IOK
3.1 Cruptel. DeHon 3
P https://myschool.edu.ru/
3.2 Anbperunsl. KapOoHoBbie KUCTOTHL. CI0XKHBIE 3PUPHI 7 1 bu6muorexa [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/

but6moreka [IOK

33 YIICBOm 3 https://myschool.edu.ru/
Hroro no pazneny 13
Pasnen 4. A3oTrcoaep:kanye opraHnyecKue coeTuHeHust

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 lf?;lfg;l;t/esléio%&?u.ru/
Hroro no paznemny 3
Pasnen S. BeicOkoMOJIEKYJISIPHBIE COEIMHEHUSA

5.1 [Tnactmaccel. Kayayku. Bomokna 2 nggggzziﬁolj&ﬁu Tl
Hroro no paznemny 2
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34



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

11 KJIACC

KosimuecTBo yacos JJIEKTPOHHbIE
Ne (uudposbie)
HanmeHoBaHue pa3iesioB H TeM IMPOrpaMMBbl KOHTpOJIbHBI IpakTuuec
n/n Bcero o0pa3oBare/ibHbIE
e padoThI KHe padoTbl
pecypchl
Pa3znes 1. TeopeTnyeckue 0CHOBbI XUMHH
Crpoenue atomoB. [leproanueckuii 3aKoH 1
bubmmoreka [IOK
1.1 [Tepuognyeckas cucteMa XUMHIECKUX 3eMeHToB J[. . 3
https://myschool.edu.ru/
Meuneneena
but6moreka [IOK
1.2 Crpoenue BemecTsa. MHOrooopasue BelecTB
p B p B 4 https://myschool.edu.ru/
bubmmoreka [IOK
1.3 XUMHUYECKHUE PEAKITAHU
peaxtl 6 1 1 https://myschool.edu.ru/
bubmmoreka IIOK
Hroro o pasnen 1
pasieiy 3 https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi XumMust
but6mmoreka [IOK
2.1 Meramsl
6 1 https://myschool.edu.ru/
but6moreka [IOK
2.2 Hemerasisl 1 1
9 https://myschool.edu.ru/
2.3 CBi3b HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB 2 bubmorexa HOK
' p p B https://myschool.edu.ru/
Bubimmorexa [HOK
Hroro no pasneny 17 nommorexa

https://myschool.edu.ru/

Paznena 3. Xumud u ;Ku3Hb
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bu6mmoreka IIOK

3.1 KHMHA ¥ SKH3HE 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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IHNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounuecTtB BHGKTPOHHLIG un(l)p()B],[e Hcnoan3oBanue
]
| Temaypoka 0 4acoB 1 oBpazoBaTebHbIE 0Gopy10BaHus HEHTPA
n/n ara
Bcero pecypchbl «Touka pocTa»
1 IIpeameT opraHu4eCckoi XUMHUH, €€ 1 bubmuorexa LIOK
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE https://myschool.edu.ru/
9 Teopust cTpoeHHsI OpraHUYECKUX COEIUHEHUH A. 1 bubmuotexa LIOK
M. BytnepoBa, €€ OCHOBHbBIE MMOJIOKEHUS https://myschool.edu.ru/
IIpencrapnenue o kaaccupuKauu
3 opraHvdeckux Beuiects. Homenkiarypa 1 bubnuorexa [IOK
(cucTemaTrndeckasi) ¥ TPUBHAIbHBIC Ha3BaHUS https://myschool.edu.ru/
OpPraHMYECKHX BEIIECTB
JlaT4nK BBICOKOM
4 AJKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOT MUECKHIA 1 bubnuoreka [IOK TEeMIIEepaTyphbl, JaTIUUK
pan https://myschool.edu.ru/ TeMneparypbl
TJIATUHOBBIN
5 Mertan u 3TaH — npocTeiine npeacTaBuTeNn 1 bubnuoreka [IOK
aJIKaHOB https://myschool.edu.ru/
JlaT4ynK BBICOKOM
N bubmmoreka [IOK TeMIEepaTyphbl, TaTYUK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
https://myschool.edu.ru/ TEMIIEPaTypPbI
IJIATUHOBBIN
- OTUJEH U NPONWIEH — NPOCTEHIINeE 1 bubnuoreka LIOK

MpeaACTaBUTCIIU AJIKCHOB

https://myschool.edu.ru/
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[Tpaktuueckas padora Ne 1. «Ilomyuyenue

butmoreka [IOK

8 N
STUJICHA U U3YYEHUE €TI0 CBOWCTBY» https://myschool.edu.ru/
Ankanuensl. byranguen-1,3 u MeTriOyTagucH-
9 1,3. ITon ‘leHI/IZ CHUHTETHUYECKOIO Ka Z Ka 1 bubmorexa [IOK
o Y Yy https://myschool.edu.ru/
PE3UHBI
AJKUHBI: COCTaB U OCOOCHHOCTHU CTPOCHHUS,
N bubmuoreka [IOK
10 TOMOJIOTHYECKHM Pl ATICTHIICH —
L. https://myschool.edu.ru/
MPOCTEHIINIA TPEACTABUTEIH A TKUHOB
1 Brluucnenus 1o ypaBHEHUIO XUMHYECKON bubmuorexa LIOK
peaknuu https://myschool.edu.ru/
bu6mmoreka IIOK
12 ApeHnbl: 0eH3071 U TOJTyoJ. TOKCHYHOCTH apEeHOB 1
https://myschool.edu.ru/
13 ['eHeTnueckas CBA3b yIIIEBOAOPOIOB, bubmuotexa [IOK
[IPUHAUICKAIINX K PA3JIUYHBIM KJIaccam https://myschool.edu.ru/
[IpupoaHbIE ICTOUHUKHU YIJIEBOJIOPOIOB:
prp . Y P bubmuoreka [IOK
14 MIPUPOIHBINA T'a3 U MOy THHIE HEQTIHBIC Ta3bl,
. https://myschool.edu.ru/
He(Th U MPOIYKTHI €€ mepepaboTKu
IIpupoiHbIE ICTOUHUKH YTJIEBOIOPOIAOB:
15 i} pI/I poL[HLIﬁ ras ¥ oIl TZHG HC(I)"ISIHBIC rasbl buGnnorexa TIOK
pHp "y ’ https://myschool.edu.ru/
He(dTh U IPOIYKTHI €€ mepepaboTKu
16 KontponpsHas pabora o pasaeny bu6nuoreka HOK
«YTI€EBOIOPOABDY https://myschool.edu.ru/
JlaTdauk BBICOKOM
TEMIIePaTyphl, JaTUUK
17 [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHO U bu6mmoreka [TOK TEMIIePaTyphl
sTa”oj. BogopoaHas cBs3b https://myschool.edu.ru/ IUIATUHOBBIN —

U3MEepEeHHNe TeMIIepaTypbl
NEPEXOJI0B aJIOTPOIHBIX
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MoAH(HUKALNI CepBI;

U3MEpPEHUE TeMIEePaTyphbl

IJIaBJICHUS BEIICCTB

18 MHOroaToMHBbIE CIIUPTHL: STUJICHIVIUKOIb U bubnuoreka HOK
[JIMIEPUH https://myschool.edu.ru/
19 ®DeHoI: CTPOCHHE MOJIEKYIbI, GU3UUYECKUE U bubnmoreka [IOK
XUMHUYECKHE CBOMCTBA, MPUMEHECHHUE https://myschool.edu.ru/
20 Anpreruasl: (opMabIETHT U alleTaIbCTHI. bubmmorexa [JOK
Aneron https://myschool.edu.ru/
21 OnHOOCHOBHEBIE TIpE/IETbHbIC KAPOOHOBBIE bubmuotexa [IOK
KHCJIOTBI: MypaBbUHAs U YKCyCHas https://myschool.edu.ru/
99 [Tpaktuueckas padora Ne 2. «CBoiicTBa bu6mmoreka IIOK
pacTBOpa YKCYCHOU KUCIIOTBDY https://myschool.edu.ru/
23 CreapuHOBas ¥ OJICMHOBAsI KUCJIOTHI, KaK bubmmoreka [IOK
MIPEICTAaBUTENH BBICIINX KaPOOHOBBIX KHCIOT https://myschool.edu.ru/
24 Mpbuia Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, bubmmoreka [IOK Hataux pH
HUX MOIOIIEE ITeUCTBHUE https://myschool.edu.ru/
CrnoxHble 23pUpPbI KaK TPOU3BOIHbIE
butmmoreka [IOK
25 KapOOHOBBIX KUCIOT. [ MIpONN3 CIIOKHBIX
https://myschool.edu.ru/
3¢upoB
26 XKupsl: runponu3, npuMeHeHue, Guogoruueckas bubmmoreka [IOK
POJIb KUPOB https://myschool.edu.ru/
VYrieBoabl: cOCTaB, KilacCU(UKALIUS.
. butmoreka [IOK
27 Bakneiime npencraBuTeNn: MIOKO3a,
https://myschool.edu.ru/
dpykro3a, caxaposa
)8 Kpaxman u nemunono3a kak IpupoIHbIE bubnmoreka [IOK

ITOJINMEPBI

https://myschool.edu.ru/
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KontponpHas pabora 1o pasaeny

29 K JKaIEe OPraHudeCcKue 1 bubmorexa [IOK
«RuciIopoaconepaail p https://myschool.edu.ru/
COEIUHEHUI
30 AMUHBI: METHJIAMUAH U aHWJINH 1 bubmorexa LHOK HAartuk pH
https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTepHBIE OpraHuYeCKUE
bu6mmoreka IIOK
31 COCIUHEHMS, UX OMOJOTMYECKOC 3HAYCHHE. 1
https://myschool.edu.ru/
IlenTuasl
39 beiku kak pupogHbIe BBICOKOMOJIEKYISIPHBIE 1 bubmmorexa [JOK Haruuk pH
COCIMHECHUS https://myschool.edu.ru/
33 OCHOBHBIC TIOHATHS XUMHUHU 1 bubnmoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI https://myschool.edu.ru/
OCHOBHBIE METOBI CUHTE3a
34 BBICOKOMOJIEK nfll HEIX COECTUHEHUN 1 buGnuorexa LIOK
Y1p A ' https://myschool.edu.ru/
[InacTtmacchl, KaydyKu, BOJJOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KVIACC

Kounue
Jara
Ne CTBO JJIeKTPOHHBbIE HU(POBLIE
Tema ypoka H3y4YeH
n/n qacoB o0pa3oBarejibHbIE Pecypchl
usi
Bcero

1 XUMHUYECKUHN 2JIEMEHT. ATOM. DJIEKTPOHHAsI KOH(PUTYpaIisi aTOMOB 1 bubmuoreka L{OK https://myschool.edu.ru/
[Tepuognueckuii 3akoH U [lepuonnueckast cucTeMa XUMUYECKUX JIEMEHTOB

2 p p N N 1 but6mmoreka I{OK https://myschool.edu.ru/
J1. 1. MeHnneneesa, ux CBsI3b ¢ COBPEMEHHOU TEOPUEN CTPOECHHS ATOMOB
3aKOHOM€pHOCTI/I U3MEHEHHUS CBOUCTB XUMHUUYECKHX DJIEMEHTOB U UX

3 COCIMHEHUH MO TpyIaM U repuogaM. 3Ha4YeHUE NEPUOANUECKOTO 3aKOHA U 1 bu6moteka [{OK https://myschool.edu.ru/
CUCTEMBI XUMHUECKUX d11eMeHTOB .M. Menneneesa B pa3BUTUH HAyKU
Crpoenne BCUIICCTBA. XUMHYECKas CBA3b, €€ BUbI, MCXaHNU3MBbI

4 P . ’ ’ 1 bubmuoreka ITOK https://myschool.edu.ru/
00pa3oBaHMs KOBAaJCHTHOU CBSA3U. BogoponHas cBs3b
BanenTHOCTE. DNekTpooTpuIiaTenbHOCTE. CTENEHb OKHUCIIEHNS. BentecTBa

5 pooTp 1 bubmuoreka [1OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO Y HEMOJICKYJISIPHOTO CTPOCHHUS
[TonsiTre o nucnepcHbIX cucTeMax. ICTUHHBIE U KOJUIOUAHBIE PaCTBOPHI.

6 P P P 1 bubmunoreka LIOK https://myschool.edu.ru/
MaccoBast 101151 BEIIECTBA B pacTBOpE
Knaccugukanus n HOMEHKIIaTypa HEOPraHUYECKUX COSTUHEHHH.

7 b P P 1 Bu6mmoreka 1{OK https://myschool.edu.ru/
T'eneTnyeckas CBA3b HCOPraHNM4YCCKHX BCIICCTB, Pa3JIMYHBIX KJIaCCOB
Knaccudukanus XuMHUECKUX peakIfii B HEOpraHMIeCcKoil 1 OpraHu4ecKoi

8 XUMHH. 3aKOH COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPaHEHHUS U 1 bubmuorexa [1OK https://myschool.edu.ru/
MNpEeBpalICHUA SHCPIUH IMTPHU XUMHUYCCKUX PCAKIIUAX

9 Cxopoctb peakiuu. O0paTuMble peakiui. XMMUYECKOe PaBHOBECHE 1 bubmuorexa [1OK https://myschool.edu.ru/

10 [Tpaktuueckas padora Ne 1. «BrnusiHue pa3nuvHbIX (PaKTOPOB HA CKOPOCTh 1 bubmuoreka IIOK https://myschool.edu.ru/
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XUMHYECKON peaKIum»

BHCKTPOJII/ITI/I‘ICCKEIH Jucconuanus. Ilonsrue o BOJOPOJHOM ITOKa3aTeJic

11 (pH) pactBopa. Peakiun nonHOro ooMeHa. ['Maposi3 opraHuuecKux 1 1 bubmuotexa LIOK https://myschool.edu.ru/
HEOPraHUYECKUX BEIIECTB
OKHCIIUTETEHO-BOCCTAHOBUTEBHBIC peakiuu. [loHsaTre 00 3meKTposm3e

12 . P P 1 bubmunoreka [1OK https://myschool.edu.ru/
pacIyIaBoOB U PaCTBOPOB COJIEH

13 KontponpHas pabota no pazaeny «TeopeTnueckue OCHOBbI XUMHUI) 1 bubmuotexa LIOK https://myschool.edu.ru/
Mertamibl, ux nojgoxenue B [lepruoguyueckoi cHCTEME XUMHYECKUX

14 anemenToB [[. V1. MenneneeBa u ocobeHHOCTH cTpoeHus atomoB. O01iue 1 bubmuotexa LIOK https://myschool.edu.ru/
(bu3nyecKre CBONCTBA METAJIOB

15 CrinaBel METaJUIOB. DIEKTPOXUMUYECKUH Pl HAIPSIYKEHUM METaJIOB 1 bubmuoreka IIOK https://myschool.edu.ru/
XUMHAYECKHUE CBOIICTBA BaKHEHIIINX METAIOB (HAaTPpUU, Kaaui, KaJILIAI

16 . . N (narpui, ’ ’ 1 bubnnorexa I{OK https://myschool.edu.ru/
MarHui, aJIOMUHUN) U UX COCAUHEHUM

17 XuUMHYECKHUE CBOMCTBA XpOMa, MEIM U UX COCTMHEHUI 1 bu6mmoreka IIOK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX COCTUHECHUMN 1 bu6mmoreka IIOK https://myschool.edu.ru/
ITpaktrueckas pabora Ne 2. "PermeHne skCriepuMEHTAIBHBIX 3a7a4 110 TeMe

19 P " P P 1 bubnnorexa IHOK https://myschool.edu.ru/
«MeTamib»
Hemetannbl, ux nonoxkenue B [lepruoandeckoit cUCTeME XUMUYECKHUX

20 ’ P 1 but6mmoreka I{OK https://myschool.edu.ru/
anemeHToB /1. . MenneneeBa u 0COOCHHOCTH CTPOEHHSI aTOMOB
duzndecKkre CBOMCTBA HEMETAJUIOB. AJIOTPONHS HEMETAJIIIOB (Ha IpuMepe

21 P ( puMep 1 but6mmoreka I{OK https://myschool.edu.ru/
KHcIopona, cepsl, hochopa u yrnepona)

22 XUMHYECKHE CBOMCTBA raJIOTEHOB, CEPBI M UX COSAUHEHUHN 1 bu6mmoreka I{OK https://myschool.edu.ru/

23 XuMu4eckue CBOMCTBA a30Ta, pocodpa v X COSAMHSHUN 1 bu6moteka IIOK https://myschool.edu.ru/

24 XUMHUYECKHE CBOMCTBA YITIEPOAA, KPEMHHUS U UX COCAUHEHUIN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 [IpumeneHne BaXXKHEHIINX HEMETAJIJIOB U MX COCTMHEHUM 1 but6mmoreka I{OK https://myschool.edu.ru/
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O0001IEeHNEe U cucTeMaTu3anud 3HaHnil o teMe «Hemerauiey.

26 Bbruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKLIUN U TEPMOXUMHUUYECKHE 1 bubnuoreka LIOK https://myschool.edu.ru/
pacuéTsl
[Ipaktuueckas padora Ne 3. «Pemienne skcriepuMeHTaIbHBIX 3a7a4 110 TeME

27 " P | P P A 1 bubmuoreka IIOK https://myschool.edu.ru/

Hemertannsl"»

28 KonTponbeHhas pabota no remam «Metams» U «Hemeramibn 1 bubnuoreka IIOK https://myschool.edu.ru/
Heopranudeckue u opranndeckue kuciotsl. Heopranuueckue u

29 p P P 1 but6mmoreka I{OK https://myschool.edu.ru/
OpraHMYeCKHe OCHOBAHUS
AMdoTepHbIe HEOPTraHUYECKUE U OPTaHUYECKUE COCTUHEHUS.

30 dorep p P A 1 but6mmoreka I{OK https://myschool.edu.ru/
['eneTnueckas cBsi3b HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB
Poiie xuMun B 00ecrieYeHUN KOJIOTHYECKOH, DHEPTETUUECKON U MUILIEBOM

31 P - 1 but6mmoreka I{OK https://myschool.edu.ru/
0€301MacCHOCTH, PA3BUTUU MEIUIIUHBI
[IpencraBnenus 00 0OMUX HAYIHBIX TPUHITUIIAX MPOMBIILICHHOTO

32 pel . = Y PHHL p 1 bubmunoreka [1OK https://myschool.edu.ru/
MOJIYYCHUS BAXKHEHIIINX BEIIECTB

33 YenmoBek B MUPE BEIIECTB U MATEPHATIOB 1 bu6mmoteka ITOK https://myschool.edu.ru/

34 XUMHS U 30pOBbE YEIOBEKA 1 bubnuoreka LIOK https://myschool.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOIWUYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYUEHUKA

« Xumusa, 10 xmace/ Tabpuensn O.C., OOmecTBo ¢ OrpaHUYEHHOMN
oTBeTCTBEHHOCThIO  «JIPODA»; AkuuonepHoe obmectBo «l3mareascTBo
«IIpocsemenune»

« Xwummsa, 11 «macc/ Tabpuensa O.C., OOmecTBoO ¢ OrpaHUYEHHOMN
oTBeTCTBEHHOCThIO  «JIPODA»; AkuuonepHoe obmectBo «l3mareancTBo

«IIpocsemenune»

METOANYECKUE MATEPUAJIBI JJIAA YYUTEJIA

Beequte 1. O.C.I'abpuensn, I'I'JIeicoBa «Xumusi Meroaumdeckoe mnocodue —
0a30BbIl ypoBeHb» - M.: JIpoda 2022 rog.

2. O.CTaopuensn, W.I.OctpoymoB, «OOmias xuMusi B TecTax, 3ajadax,
ynpaxkHeHnusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.ClIaopuensn, II.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KonTponbHbIe 1 MpoBepoUHbIe pabOTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I'I'JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HacronpHas
KHHUTA 171 yauTens». Yacte 1 — M.: [lpoda, 2019 rox.

5. O.C.I'abpuensn, I.I'JIsicoBa, A.I'Benenckas «Xumus 11 xmacc: HacronpHas
KHHUTA 171 yauTens». Yacts 2 — M.: [lpoda, 2022 rox.

6. O.C.Il'abpuensn, I1.B.PemeroB, W.I.OctpoymoBa «3amaun 1Mo XUMUU U
criocoObl ux pemenus» - M.: «/Ipoda», 2021rog.

7. B.I. JleamcoBa «Xumus 11 xkjacc mOypouHbIE IUIAHBI MO Y4YEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpamg» Yuurens 2018roz.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.Jluako «Tectel o xumuu 11 ximace», - M.:
Ox3amen, 2019r.

9. 9. O.C.I'abpuensn, N.I'octpoymoB «XUMUYECKHIA SKCTIEPUMEHT B mikoiie 11

Kiacc»; - M.: JIpoda. — 2019 rog.



HUPPOBBIE OBPA3OBATEJIbBHBIE PECYPCbl U PECYPCbI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumwusi» u caiit st yuurenst «51 oy Ha ypok
XUMUH»

http://him.1september.ru Eaunas xomnekiuss I[OP: IlpeamerHas KosuteKIus
«XUMHUD)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMeHThl:  xumus. Komnekunuss  Poccuiickoro  001eo0pa3oBaTenbHOTO
nopraia

http://experiment.edu.ru AJIXNMUK: caur JL.IO. AnnkdepoBoi
http://www alhimik.ru Bcepoccuiickas onuMnuana IIKOJbHUKOB [0 XUMHUH
http://chem.rusolymp.ru Opranudeckas XuMHS: 3JICKTPOHHBIA YYCOHHK JIJIst
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru  OCHOBBI XHMHUU: DJICKTPOHHBIH Y4eOHUK
http://www hemi.nsu.ru OTKpBITHIIA KOJUTCITK: Xumus
http://www.chemistry.ru JlucTanmoHHas OJTUMITHAJIA 1o XUMHH:

TCHCKOMMyHHKaHHOHHBIﬁ O6paBOBaT€HBHBIﬁ IIPOCKT



