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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha yPOBHE CpPEeTHETO 001Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepaunny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalbHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmum mnpenogaBanus y4eOHOTO HpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepanuu, peaqu3yonux OCHOBHbBIE
o0Opa3oBaTelbHbIE MPOrPaMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTreruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuos 1o 2025 roga» (Pacnopsixenue [pasutensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUIO 00IIEeH CTpaTeTnu
00y4eHHs, BOCTIUTAHUS M Pa3BUTHUS OOYJarOIIUXCs CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUSD»
st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOoHIENTyalbHbIe nojoxenns T'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, colepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHEe, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluy, SIBISIETCS HEOThEeMJIEMOH dacThio UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpINAIONINM ATAllOM pPEaTH3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
[IEHHOCTEH, MPUCYIINX [IETOCTHON CUCTEMEe XMMHYECKOTO 00pa30BaHuUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIbI, GOPMHUPOBAHHUS MUPOBO33PEHUS M OOILICH KyJIbTyphl YelOBEKa, a
TaKXKe 3KOJOIMYECKd OOOCHOBAHHOIO OTHOUIEHMS K CBOEMY 3/I0pPOBBIO U IPHUPOJHON Cpee.
Peamusyercs xumuueckoe oOpa3oBaHuME OOydYarOIIMXCS HA YPOBHE CpeIHEro oOIero
o0pa3oBaHus CpeICTBAMU Y4eOHOTO mpenMeTa «XUMUsL», CoAepkKaHue U IOCTPOEHUE KOTOPOIro
ONpesieNieHbl B MPOrpaMMe MO0 XUMHU C Y4€TOM clneuu(pUKHd HAyKH XMMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaT€pHaIbHOM KM3HM OOLIECTBA, a Takke C y4éToM OOIMX Lenedl u
IPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CHUCTEMbI CpEIHEero ooOLiero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LUBWIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMUpOBaHHE PALIMIOHAIBHOIO HAYYHOT'O MBIIUIEHUS, B CO3/JaHUE LIEJIOCTHOTO MPEACTABICHUS
00 OKpy)XarolleM MUpPe KaK O €IUHCTBE MPUPOJIbl U YETIOBEKA, KOTOpoe (GOPMHUPYETCs B XUMUH Ha
OCHOBE IMOHMMAaHHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOIIEIO0 MHUpPA, OCO3HAHMS B3aMMOCBS3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JaCTAMU IIPUMEHEHMUS.

TecHo B3aUMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HAyKaMU, XMMHUs CTajla HEOThEMJIIEMOM
YacThI0O MUPOBOM KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaXKIOro
yieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HalpaBlieHa Ha pelleHHe TJ00albHBIX MpoOJieM YCTONYMBOrO pa3BUTHA
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOM, MUIIEBOH, HIKOJOTHUECKOM O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 xnaccel, 6a30Bblil ypOBEHb H3YU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJOJDKEHHs 00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.



CocraBisifomMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «OO0MIas 1 HeopraHudecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0Aa30BOM HAayKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XUMUH (C BKIIOYCHUEM
3HaHUH U3 001IeH XUMHIH) U OpraHnYeCKON XUMUU. POPMHUPOBAHNE JAHHOW CUCTEMBI 3HAHUH TIpU
M3Y4YEHUU TpeaIMeTa 00ecTeunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHudeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH HAa OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuayia U OOYCIIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
OTNPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYeCKOM XWMHH BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pazBuTue CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIEero oOpa3oBaHHs MEpBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM yrJIOM 3peHHsI B TipeaMeTre «XuMmus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHYECKOW peaknuu. Tak, B YaCTHOCTH, B Kypce
«O01as 1 HeopraHWYEeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIMKA 3TOr0 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nononHsieTcss B Kypcax 10 wum 11 KiaccoB aieMeHTaMu  COAEp)KaHUs, HMMEIOIUMHU
KyJIbTYpOJOTHYECKUA W TIPUKIAJAHOW XapakTep. OTH 3HAaHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHUMHUU C JPYrUMHU HayKaMH, pPacKpbIBalOT €€ pojb B IO3HABATEIBHOW U
MPAKTUYECKOU JIEeATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAKEHHUS K IIPOIECCY
TBOpYECTBA B 00JIACTU TCOPUU M IMPAKTUUYCCKUX MPUIOKCHHA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(MOPMAIIUIO U MPUMEHATHh €€ /I MOIMOJIHEHUS 3HAHUN, pelieHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIIENI0BATENIbCKUX 3adad. B menoM coaepxanue
yueOHoro mpeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyuaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUSI (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH SKOJOTMUECKUX MpoOsieM, a Takxke mpoodiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mutane perienus 3a1a4 BOCHUTaHUS, Pa3BUTHS U COITMAIN3AIINN O0YJarOIINXCS IPUHSATHIC
MporpaMMOM MO XMMHUHU MOAXOAbl K ONPENEICHUIO COJEpKaHUs W TMOCTPOECHHUS IpeaMeTa
npenycMaTpuBaoT (GOPMUPOBAHWE YHUBEPCAIBbHBIX Y4eOHBIX NEHCTBUM, MMeromux 0a3oBoe
3HAUEHUE [UISI PA3TMYHBIX BHJOB [EATEIBHOCTH: pEIICHUS NpoOleM, MOWCKa, aHalIu3a Hu



o0paboTku wuH(pOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHsS] OMbITa TNPAKTHYECKON U
MCCIIEI0BATENILCKOM NeSITeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUHU XHUMHUHU.

B mpakTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs, TaK U
Ha YpOBHE cpeaHero o0Imiero oopazoBaHusi, IpU ONPEICICHNHN COACPIKATEIBHON XapaKTePUCTUKU
nesneid M3y4eHWs TpeiMeTa HaNpaBJICHHEM IEPBOCTENEHHOW 3HAYMMOCTH TPAJAULIUOHHO
npu3Haércss (HOPMUPOBAHHE OCHOB XHMHYECKOW HAyKd Kak 00JacTd COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUIECKOH AEATEIHHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. C METOIMYECKON TOYKH 3pPEHUSI TAKOW IMOAXOJ]l K OMPEICICHHIO IeNe M3y4eHUs
MpeaMeTa SBISIETCS BIOJIHE ONPaBJIaHHBIM.

CornacHO JMaHHOW TOYKE 3pPEHHUS TJIABHBIMU HEISIMU M3Y4EeHUsS NpenMmera «XuMHsS» Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GopMHUPOBAHHME CHUCTEMBbl XHUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH WX PAa3BUTHUS M CTAHOBJICHUS;

e (opMHUpOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAMUYECKUX PEaKIni, HeoOXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUPE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIONINX MECTO B MPUPOJIE, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHHA U CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOACHUEM H
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOIOJIEHHEM TIPaBWJI 0O€30TMacHOTO
00OpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe o XMMHUK YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU PUOPUTETAMHU B
cucteMe cpeaHero oomero oopasopanusi. CeroHs B MPENoIaBaHUA XUMHUH B OOJIBIIICH CTETICHU
oTaéTcs MPeanoUTeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusl 00yueHusl, OPUEHTUPOBAHHOM
Ha MOJArOTOBKY BBIMMYCKHUKA 00I1e00pa30BaTeIbHOM OpraHu3aluy, BIaJCOLIero He HabopoMm
3HaHMH, a (PYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMHU aKTHUBHOTO
MOJIy4eHUs 3HAHUN U IPUMEHEHUS UX B PeajbHOM )KU3HU JIJIs1 peHICHHsI MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM mpu M3yd4eHMH TMpeaMeTa «XUMHS» JOMHUHHUpPYIOUIEe 3HAUYCHHE
MPUOOPETAIOT TaKue 1IeNIU U 3a7a4uu, KakK:

ajanranus 00yJaromuxcs K yCIIOBUSIM AUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (GOPMUPOBAHUE
MHTEJUJIEKTYaJTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIBHOMY MPUHSATUIO TPAMOTHBIX PEHICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJISI Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELIeHUs IpoOiemM,
MOKMCKA, aHalnW3a M 00paboTKM uHGPOpMALMK, HEOOXOJUMBIX M HPUOOPETEHHUs OIbITa
JEeSITENFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCIIOIB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIK3a yueOHOH ¥ HayYHO-MOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJIepKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONINXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHUS,
HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHNHN U MMPOBCACHNUN XUMHNYCCKOT'O SKCIICPUMCHTA,

BOCITUTaHHEC Y 00YJArOIUXCS YOKAEHHOCTH B TYMAHUCTUICCKOM HAPABICHHOCTH XHUMHH,
e¢ BaKHOW pONM B PEHICHWU TIOOATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IOMMOJIHCHUS DSHCPICTUYCCKHUX PCCYPCOB M COXPAHCHUA MPHUPOAHOIO0 PAaBHOBECHA, OCO3HAHUA
HE0OX0IMMOCTH OEPEKHOTO OTHOIICHHUS K TIPUPOJIC U CBOEMY 3JI0POBBIO, & TAKXKE MPUOOPETECHUS
OIIbITa UCIIOJIB30BAHUA TTOJTYYCHHBIX 3HAHUU I IPUHATUSA T'PaMOTHBIX pemeHHﬁ B CUTyallusX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B ydeGHOM miane cpemHero oOmiero oOpa3zoBaHus MpeAMET «XHUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OO1ee 4uCIIO YacoB, OTBEASHHBIX I M3y4eHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B HezemIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MarepuanoB. Teopus CTpOECHHs OpraHndeckux coeaqunenni A. M. bytiieposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYEeCKUX BeHIeCTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccuukanuy opraHM4ecKkux BemiecTs. HoMeHkmaTypa opranndeckux
coelMHEeHUH (cucTeMaTudeckasi) U TpUBUaJIbHbIE HA3BaHUs BOKHEUIINX MPEACTaBUTENEH KIIacCOB
OpraHMYECKUX BEIECTB.

DKClepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKrX BEIIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIECTB, HaOIIOIeHWe U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKHH pAx. MeTaH W 3TaH — MNpocTeHimne
MIPEICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkIM 3aMEICHHS U TOPEHHUS),
Hax0’KJICHUE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPONUJIEH — MPOCTEUIIINE
MPE/ICTaBUTENN aAJKEHOB: (PU3MUecCKHe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIECHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHe, BaKHEHUIINE XUMHYECKUE
CBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHH psl. AUETHIEH —
MIPOCTENIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApUpPOBaHUs, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHUS), TOJIydeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QuU3MYeCKMe M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ai02eHUpO8anUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CrocoObl nepepaboTKu HePTU: TeperoHka, KpeKHHT (TEPMHUYECKUH,
KataguTuueckuit), muponus. IlpoaykTtel mepepaboTku HedTH, HUX OPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTANIBHBIE METO/IbI M3YYEHUsS BELIECTB U MX NPEBPAIICHUIN: O3HAKOMIIEHUE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKON paloThl:
MIOJIy4YEHUE 3TUJIEHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.




Bbluncrnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
13 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKLUN).

Kucaopoacoaep:xamme oprannyeckne coeiMHeHUs!

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHON M 3TAaHON: CTPOEHHE, (PU3MUECKHUE HU
XMMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHelie cBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHHPTHI. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMUMHUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peakus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHWe riaulepuHa U
STUJICHTJIUKOJIS.

@DeHoI: CTpOeHUE MOJIEKYIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anbnerunpl M kemouwvl. DopManmbAETHI, aUETAIbICTH]: CTPOEHHUE, (QU3UUYECKHE U
XMUMHYECKHUE CBOWCTBA (pEaKIUH OKHCIEHUS W BOCCTAHOBJICHHS, KAau€CTBEHHbIE DEaKIIHH),
MOJIy4Ye€HUE U PUMEHEHHE.

OaHOOCHOBHBIE Tpe/eibHble KapOOHOBbIE KUCIOTH. MypaBbHHasl U YKCYCHAsl KUCIOTBHI:
CTpoeHHe, PU3nYecKre 1 XUMUYECKHE CBOWCTBA (CBOICTBa, 00IIMeE IS Kjlacca KUCIIOT, peaKIus
sTepuduKanum), MoJiydeHHe U mpuMeHeHue. (CrTeaprHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENH BBICIIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIOT, UX
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX APUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapu/bl). [ moko3a —
MpOCTENIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoecTBue ¢ ruapokcuaomM Meau(1l), okucnenne aMMua4HbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHUE TJIIOKO3bI), HAXOXKJIECHHWE B MPUPOJE, MPUMEHEHUE,
ouosnorudeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IITIOKO3BI.

Kpaxman n nemnono3a kak npupoaHble noauMepsl. CTpoeHHE KpaxMalla U IEJUTIOJIO3bI.
Ouznyeckue U XUMHUYECKUEe CBOMCTBA Kpaxmaia (TUIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

OKCIEepUMEHTAIbHbIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpALICHUI: IMPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIE
peaKiuu OJHOATOMHBIX CHHPTOB (OKuUcIeHHe dSTaHona okcuaoMm wmenu(Il)), mMHOrOoaToMHBIX
cnupToB (B3aumojelicTBue rimiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (oxucieHue
aMMUua4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom meau(Il), B3aumoneiicTBue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WM MPOIYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
13 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIINN).

A3zoTcozepKalue OpraHndeckiue COeUHEHMUSI.

AMMHOKHCIIOTHI Kak aM(poTepHbIe OpraHuuecKue coequHeHus. GU3ndecKkue 1 XuMU4ecKre
CBOMCTBA aMHHOKUCIOT (Ha NpHMepe TIIHUIMHA). buojornuyeckoe 3HaYeHHE AMHUHOKHCIIOT.
[TenTuaer.



benku kak npupoiHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJNKOB: THUAPOJU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M WX IPEBPALICHUI: HaOMIOJEHUE U
ONHCaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OcCHOBHbBIE TMOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3aLMH, CPEOHss MOJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — MTOJIMMEPU3aLUs U TOJIMKOHICHCAIHSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SBJIEHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccu(uKaluus, TEepUOJNYHOCTh, HaAOMIOJCHUE, W3MEpEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, HEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHbD,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSHUE BEILECTBA, (PU3NUeCKHe BETMUMHBI U €UHUIIBI UX
H3MEpEeHusl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMUECKH aKTUBHBIC BEIECTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIEeBbIe MPOIYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHMS, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKUE MpenapaThl, MaTEPUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil sneMeHT. AToM. Sapo aTtoma, H30TOIBL.  ODJEKTPOHHas 000J0YKa.
DHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOuTany, s-, p-, d- anemeHTsl. OCOOEHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX HEPHUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuojaM. 3HaueHHe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHUYECKON CBsI3UM (KOBaJEHTHas
HENoJsIpHasl W TOJIApHAas, MOHHAs, MeTalnueckas). MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). Bomopoanas cBsa3p. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOIO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. TUIBl KPUCTAJUIMUECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTHe o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHBIE pacTBOphL. MaccoBas 10715
BEILECTBA B pPacTBOPE.

Knaccugukanus Heopranuaeckux coeanHeHnil. HomeHkmaTypa HeopraHM4eCcKuX BEeIeCTB.
I'enernueckas CBs3b HEOPraHMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM KJlaccaMm.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYECKOW U
OpraHMYecKON XMMHUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IIPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEaAKITUIX.

Ckopocth peakuuu, €€ 3aBHCHUMOCTh OT Pa3IUyHbIX (pakTopoB. OOpaTHMble peakluu.
Xumunyeckoe paBHoBecue. PDakTOpbl, BIUSAIOIIME HAa COCTOSIHHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 31eKTpoduThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KHCIas, HEUTpasibHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKclepUMEHTAIbHBIE METOJAbl M3yYeHHUS BEUIECTB U UX IPEBpallleHUui: JAeMOHCTpauus
tabmun «llepuomnueckas cuctema xumudeckux siaeMeHToB J[. V. MenpaeneeBa», u3ydeHme
MoJeNell KpPUCTANIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEeMOHCTPALMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEellbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpPOBEJECHHUE MPAKTHUECKOW paboThl «BiusHUE pa3nmuyHbIX (HAaKTOPOB HaA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

PacuéTel o ypaBHEHUAM XMMHUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Ppacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmeramnsl. [lonoxenue HemeramioB B [leproanyeckoii cucteMe XUMHUYECKUX HJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOeHHUs aTOMOB. Du3nyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponusi HEMETaIoB (Ha IpUMEpPe KUCIopoa, cepsl, hochopa u yriepoaa).

XUMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TaJOreHoB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KpEeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHEMILINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. onoxenue metaisoB B lleproauyeckoil cucteMe XUMUYECKUX 31eMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaijioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HATPSHKEHUN
METaJJIOB.

XVUMUYECKHUE CBOMCTBA BaXHEHIIMX METANIOB (HATPHM, KaluWif, KaibIMii, MarHuw,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl Moay4eHus MeTaioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

OKCIIEpUMEHTANIBHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEBpPALICHUI: H3y4EHHE
KOJUTIEKIINH «MeTallbl U CIIIaBbl», 00pa3loB HEMETAIJIOB, PEIICHNE IKCTIEPUMEHTAIBHBIX 33134,
HaOJI0/IeHNe W OMHUCAHME JIEMOHCTPAIMOHHBIX M J1a0OPAaTOPHBIX OIBITOB (B3aWMoJEHiCTBHE



TUAPOKCHUIA AIIOMUHUS C paCTBOPaMH KUCJIOT M LIEJIOYEH, KAUECTBEHHbIE PEAKLIUA HAa KaTUOHBI
METaJIOB).

Pacuérnble 3aaum.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEIECTBA) MIPOJIYKTOB PEaKLUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B oO6ecriedueHnH SKOJIOTHYECKON, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 OOIMMX HAYYHBIX IPUHIIAIIAX TIPOMBIIIIICHHOTO IMOJTYYEHUS BAKHEHUIITIX
BEILIECTB.

UYenoBek B MHpEe BEIIECTB M MAaTEpPUANIOB: BAKHEMIIME CTPOUTEIBbHBIE MATEpUAIbL,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuabl IS JJIEKTPOHUKH,
HaHOMAaTepHallbl, OPraHU4YECKHE U MUHEPATIbHBIE yI00pEHUSI.

XHMHUS U 3/I0pOBbE 4YEJIOBEKA: MPAaBWIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENApPaTOB,
MpaBuiia 6€30MacHOTO UCIIOIB30BaHUS IIPENapaToB ObITOBOM XUMHH B ITOBCEAHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH O0IIel M HEOpPraHM4eCKOW XUMHUU B
11 kmacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABJISIIOIIUXCA CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYUHBIHN (PaKT, rTUNOTE3a, 3aKOH, TEOpHs, AaHATIU3,
CUHTE3, KIacCU(pUKaIus, MEePHUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, SIBJICHUE.

@du3nka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl ypOBEHb, BEIIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbL, MIOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONOorus: XUMUYECKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajiosn, CEIIbCKOXO03SICTBEHHOE IMPpOU3BOJICTBO, IMUIICBasa IMPpOMBIIIJICHHOCTD,
@apMaueBTqucxaﬂ IMPOMBIIJICHHOCTD, IMPONU3BOACTBO KOCMCTHYCCKHUX npcriapaTos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAs MMPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOI'UH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTroanueckoil OCHOBOM [uid pa3palOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHEr0 00I11ero 00pa3oBaHusl BbIJIEIEHBI
CJIETYIOIIME COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYLIMMHU IIEJTOCTHOM CHCTEME XUMHYECKOTO
o0pazoBaHus;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH >)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YAbTAThI OCBOCHUS IpeAMeTa « X UMUS» TOCTUTAIOTCS B €IMHCTBE yUEOHOM
U BOCIUTATEIbHON AEATEIBHOCTH B COOTBETCTBMU C I'YMAHUCTHUECKHUMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M INPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU Ipolieccam
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMUHOCTH 00YYaIOLIHXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIBHOCTH 00yUarOIUXCs 110 Pealn3aluy NPUHATHIX
B 00I1l€CTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YJaIOUIMMHCA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKEeHUS K
3aKOHY U NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMAax M IpaBUJaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MIPU CO3JIaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacJEIUI0 OTEYECTBEHHOMU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CTh pe3yJbTaT UIMTENbHBIX HaONIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPy/Ja YUEHBIX U IPAKTUKOB;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIONIEM aHaIHn3e
MH(OPMAIIUU O EPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYECKUMU SBJICHUSAMU, U IPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HUINN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHNs TPaBMJI OE30MACHOTO OOpallleHus C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSITHHOCTH;

MOHVMAHWS [EHHOCTH TMPaBWI WHIWBUAYAILHOTO M KOJUICKTUBHOTO O€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINUX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH M HENPHUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOIICHUS ATKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyYacTHEe B pPEIICHWH MPAKTHYSCKUX 3a7ad  COIUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPYyJa U pe3ysbTaTaM TPYIOBOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIANBUAYAIbHOU TPAeKTOPUH 00pa3oBaHusl, Oy myiieit
npodeccuu U peainzaluyd cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrH4ecKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHUS HEOOXOAMMOCTHU HMCIIOIH30BaHUS TOCTHKEHUN XUMUU JUIsl PEIICHUs BOIPOCOB
paIoOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKarollel MpUpOJHON cpene,
YMEHHUsI TPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMYECKUE MOCIEACTBHS MpPEeIIPUHUMAEMBIX
JICUCTBUHN U PENOTBPAIIATh HUX;

HaJIW4YUs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OTIBITA
NESITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOTIOTUH XeMO(POoOHH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
panMOHATBFHOTO HAYYHOT'O MBIIIICHHS, CO3[JaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOM POJIM B CO3/JaHWU HOBOW 0a3bl MaTepuaibHON
KYJIbTYpbI, PELICHUH IT100abHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecrie4yeHnn YCIIOBUI yCHEIHOTO TPYyJa U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KAKJOTO YiIeHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUS SBJICHHUM OKPYKAIOLIEro MUpa M MPOUCXOISAIIUX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LIeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B PEAIbHBIX KU3HEHHBIX CUTYalIHIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON eI TENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY O0pa30BaHHUIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TMIOJYYE€HHIO HOBBIX 3HAaHUM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IudHbIX cepax mpodeccHoHaTbHON IeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUsS» Ha YPOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexTpeIMeTHBIE) OOIeHayYHbIC TTOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHbIA (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUe);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHUBHBIE,
perynaTuBHble), obecreuyuBaroniye QopMupoBaHHEe (QYHKIMOHATBHOW T'PaMOTHOCTH H
COLIMANIFHOM KOMIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOy4alOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble ydeOHbIE ACWCTBHUS B TIO3HABATEIHHOU U
COITMATbHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
MO03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHne YHHBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYNTUPOBAaTh M aKTyaJU3UpOBaTh NPOOIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpEJIeNIATh LEJN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM HUX JOCTIKCHHUS,
COOTHOCHUTH PE3yIbTAThI ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTAaHABIMBATH WX B3aHMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIINE MOHSITHS IS 00BSICHEHUS OTJCIIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKAIIUY BEIIECTB U XUMUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICJICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOT'HH ), BBISBIISAThH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEUYHS B PACCMATPUBACMBIX SBICHUSIX, (POPMYITHPOBATH BHIBOJIBI U
3aKJIFOUEHUS;

MIPUMEHSTH B MPOIIECCE MMO3HAHUS, HCIOJIB3YeMble B XHMHH CUMBOJIMYCCKHUE (3HAKOBHIC)
MO/, IpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKass (GopMysia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHH YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33124, TPUMECHATH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS TSI
BBISIBJICHUS XapPAKTEPHBIX MPU3HAKOB U3y4acMbIX BEIIECTB U XUMHUYECKUX PEAKITUH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE I€HCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM M 33JaYd  UCCIEJOBAHWSA, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI
I GOPMHUPOBAHUS THIIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOMI0JaTh 32 XOJIOM IPOIECCca, CAMOCTOATEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW WCCIECIOBATEIHCKOH W TPOEKTHOW JAESITEIBHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XMMHYECKOIO COJepXaHHus, CHpaBO4YHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATh HH(GOPMALIUIO PA3IMYHBIX BUJIOB U (HOPM MpeACTaBICHUS, KpUTHUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIe METOJIbl IMpPHU IMOUCKE U OTOOpe
uHdopMaluy, HeOOXOAUMOM /ISl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPUOOPETaTh OMBIT KUCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hOpMY IpencTaBieHus] HHPOpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHYECKOU
uHpopManuen: TPUMEHATh MEXNpeAMETHble ((hU3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, PopMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA HATTISITHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeliCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJi¢ AHANOra W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOU TMPEAJIOKEHUS OTHOCHTEIHHO BBIMIOJHEHUS
MpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTAIMEl Pe3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCHEPUMEHTA, IPAKTUYECKOW padOThl IO HCCIEJOBAaHUIO CBOMCTB H3YyYaeMbIX BEILECTB,
peanu3anyu y4eOHOTO IMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMUSI MMO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

Ogi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATH CBOIO IO3HABATEIBHYIO AESATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJAWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX PEIICHUs ¢ YUETOM MOJTYYECHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJTIACC

[IpenmeTHbIE pe3ybTaThl OCBOECHUS Kypca «OpraHndecKkasi XuMus» OTpakaroT:

c(hopMUPOBAHHOCTh MPECTABICHUN O XUMUYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYUHON
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHHUN MPHUPOJIBI, B (GOPMUPOBAHUH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW MJid penieHus
MPAKTUYECKUX 3a/ad M HSKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04YKa aroma, MOJIEKYJia, BaJIECHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XUMHMYECKas CBsI3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEpKAIINE COCAUHEHHUSI, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHUUYECKUX
BemecTB A. M. bytiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JIEKAIIME B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYeCKHe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEpHbIE MPU3HAKU MOHSATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLEHUN OPTAHUYECKUX COCIAUHECHUM;

chOpMUPOBAHHOCTh YMEHUU HMCMIOIB30BATh XMMHUECKYI0 CHUMBOJUKY JISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (pOpMyIl OpraHHYECKUX BEIIECTB
U YPAaBHEHUW XUMHUUYECKUX PEAKLUUW, U3rOTABIMBATH MOJEIU MOJIEKYJ OPraHUYECKUX BEIECTB
JUISL WIUTFOCTPALIMKM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHM YCTaHABIMBAThH MPUHAATIEKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpEAeNEHHOMY KIACCy/TpyIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIUEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA TNOo cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke



MIPUBOJIUTh TPUBUAIBHBIC HA3BAHUS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIWIICH,
alleTWICH, STHJICHIJHMKOJb, TJIMLUEPUH, (eHod, (GopmanbAerun, areTaibIeru], MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsE KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, eJUII0103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHJIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH IOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYICeCKHX
BemecTB A. M. ByriepoBa st 00bsCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPaHEHHS MAaCChl BEIIECTB;

Cc(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTaB, CTPOCHHE, (QHU3MUECKHE W
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPraHWUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MNPONWIEH, aleTwieH, Oyraauen-1,3, merundyraaues-1,3, OeHszo,
METaHOJI, STaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeTH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH ypaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHHA C
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (HOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHUKH YTIIEBOJOPOJHOTO  CHIPHS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUYUCIICHUS [0 XHMHYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOTMYECTBA MICXOTHOTO BEIECTBA HITH MTPOIYKTA PEaKIMH M0 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIECTB WM MPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpeHHe, OKCICPUMEHT, MOJICIUPOBAHUE), WCIOJIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHbBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HArpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KaYECTBEHHBIE PEAKIIH OPraHUYECKUX BEIIECTB, IeHATypalus O€JIKOB MPU HarPEeBaHUH,
L[BETHBIE PEAKIIMK OETTKOB) B COOTBETCTBHUHU C IIPABUJIAMH TEXHUKU 0€30M1aCHOCTHU MPHU 00paIeHun
C BeIIeCTBAaMHU U JaOOpPaTOpPHBIM O0OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3Yy/IbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popmaIiu, IHTEpHET U IPYTHX);

Cc(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU 1eJIecO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOH JAEATEILHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbA U
OKpYKarolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS HA YKUBHIE OPTraHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTh Ha
puUMepax crocoObl YMEHBIICHHsI M TPEJOTBPAIICHUS UX BPETHOTO BO3JCHCTBUS Ha OpraHU3M
4el0BeKa;



JIIsL 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOJAaX IMMO3HAHWA BCUICCTB U XUMHUUYCCKUX HBHGHHﬁ;

JUISL CIICTIBIX U CIIA00BUISAIINX O0YJAIOUIUXCS: YMEHHE UCIIOIb30BATh PENbEPHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst s 3anvcu xumudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4eckas XUMHs OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJIICHUN: 0 XHMHYECKOM COCTABIISIONICH €CTECTBCHHO -HAYYHOU
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHWH SIBJICHUHA TPHUPOJIBI, B (GOPMUPOBAHUHN MBIIUICHHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPaKTUYECKUX 3a7a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpeae;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATrAONINE
MOHATUSA (XMMHUYECKUHN DIIEMEHT, aTOM, U30TOII, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEINEHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHUX  PEaKIHUi, pacTBOpP, AJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, AJIEKTPOJIUTHYECCKAS NUCCONUAINS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKON PEaKINU, XUMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS AIEKTPOTUTHIECKOIN
qycconuanuu, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAllCHUs SHEPTUU MPU XUMHUYECKHX pEeaKusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUs, JIEKAIUEe B OCHOBE IMMOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOrMUecKue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U O€30MacHOM HCIOJIb30BAHUHM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHUYECKOMN AEATEIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEepHbIC MPU3HAKHU MOHSATHH, YCTaHABINBAThH
MX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHMUM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYIO CHUMBOJUKY JJII COCTaBICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKUX pEaKUUd, CHUCTEeMAaTUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaigbHbIC Ha3BaHUS OTICIBHBIX HEOPTaHWYECKHX BEIICCTB (yrapHbIi Tas,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEranl€éHas W3BECTh, MUThEBAs cOJa, NMUPUT U
apyrue);

chOpMUPOBAHHOCTh YMEHUI ONpPEAETATh BAJICHTHOCTh U CTEIIEHb OKUCICHHS] XUMUYECKHUX
AJIEMEHTOB B COCIMHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BellleCTBa (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METaJUIMUecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe cCoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJIJIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COTIH);

chOpMUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



cOPMHUPOBAHHOCTh  YMEHUH  XapaKTepuU30BaTh OJJICKTPOHHOE CTPOCHHE AaTOMOB
XMUMHMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cuctemMbl XUMHUUYECKUX 1eMeHTOB /1. 1.
MenjeneeBa, HCIOJNb3YSl TOHATHS «S-, P-, d-DJEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHs] CBONCTB XHUMHUYECKHX JJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (ONMUCHIBATH) OOIIIE XUMUIECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3jIMYHBIX KJIACCOB, IIOATBEP)KIATh CYHIECTBOBAHUE I'€HETUYECKOMU
CBA3M MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIU;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3TUYHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrollnMX BEIIECTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, Y4aCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEakUUil pa3Iu4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuil MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIHMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XWMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (nmpuniui Jle [HlaTensbe);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh XUMUYECKHUE MPOLIECCHI, JIEKAIIIEe B OCHOBE
MPOMBIIIJIEHHOTO TOJIY4YE€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpMUPOBAHHOCTh
MpecTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOoOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEIIECTBA B PacTBOpe», OOBbEMHBIX OTHOLICHUI Ta30B MpPU XUMHYECKUX
peaxiusx, Macchl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIIOBOro 3 deKTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHHUSI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONATh MpaBuia MOJb30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKe MpaBHia 0OpallleHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJIHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TeEpoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICNICHHUE Cpellbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOrO OOMEHa, KayeCTBEHHbIE peakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUE SKCIEePpUMEHTATbHbBIX
3ajay mo TeMaM «Metamub»y M «HemeTtamnb») B COOTBETCTBUM C MpaBWIAMH TEXHUKHU
0€301MacHOCTH MpH 0OpallleHUH ¢ BELIECTBaMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMAIHIO,
IIOJIy4aEMYIO U3 Pa3HbIX UICTOYHHUKOB (CpeJCTBa MACCOBOM KOMMYHUKaLUU, IHTEpHET 1 1pyrux);

cOpMUPOBAHHOCTh YMEHUI COONIOAATh IpaBHA 3KOJIOTMYECKH IIEJIECO00pa3HOro
IIOBCICHUSA B 6BITy u pr,[[OBOfI ACATCIIbBHOCTH B LECJIAX COXpPAaHCHHA CBOCTO 3J0pPOBbA U
OKpY’Karolllell MPUPOJIHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
omnpeeNEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [1JIK, mosicuaTes Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPALICHUA UX BPEAHOI'O BO3IICI>1CTBPI$I Ha OpraHuv3M 4€JIOBCKaA,

JIIs 06yqa101111/1xcs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3A0POBBA: YMCHHUC NPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHUS BCIIECTB U XUMHUYCCKHUX SIBJIGHI/Iﬁ;

IS CTIETIBIX U CITA00BHSIIINX OOYYArONINXCS: YMEHHE UCIIOJIb30BaTh PEIbe(hHO-TOUCUHYIO
cucremy oOo3HaueHuii JI. bpaiins muis 3anucu XuMudeckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM u@poBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1nchp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTejibHbIE
padoThbI padoThbI pecypebi
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHNYeCKOi XMMHHU
[Ipeamer oprannyeckon . Teo
peaMeT OpraHuYeCKON XUMHUHU P Bu6morexa LIOK
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
https://myschool.edu.ru/
M. bytiepoBa
Hroro no pazneny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIE yraeBOIOPOABI — AJTKAHBI 2 bubmrorexa IOK
https://myschool.edu.ru/
HenpenenbHbie yrieBoI0POIbl: aJKEHBI, bubnuoreka [IOK
2.2 6 1
AJIKaIUECHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApOMaTHYECKUE YIIIE€BOI0POIbI 2 https://myschool.edu.ru/
[IpupoiHbIE UCTOYHUKH YTIIIEBOJOPOIOB U bubnuoreka [JOK
2.4 3 1
UX TmepepadboTKa https://myschool.edu.ru/
Hroro no pazneny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHust
bubmuoreka [JOK
3.1 Crpret. @eHon 3 https://myschool.edu.ru/
Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. bu6mmoreka [JOK
3.2 7 1
CrnosxHble 3(hupbl https://myschool.edu.ru/
bu6mmoreka [JOK
3.3 YIIeBOMbI 3 1 https://myschool.edu.ru/
Hroro no paszneny 13

Pa3nes 4. Asorcoaepskanue OpraHu4ecKue CoOeJuHeHHUs1




bu6mmoreka [{OK

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 hits-/myschool.edu.ru/
Uroro no pazgeny 3
Paspnen S. BoicokOMOJIeKY/ISIPHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 E;fi;;f/igﬁogﬁ Iéu'ru /
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoJsinyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM u@poBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1ncpp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanaeckuii 3aKoH Butmorexa [IOK
1.1 n [lepnoanueckas cucteMa XUMUYECKUX 3
https://myschool.edu.ru/
anemeHToB J[. . Menneneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [JOK
1.2 4
BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 XHMHYECKHE peaKuu 6 I I https://myschool.edu.ru/
Hroro no pazneny 13
Pa3znen 2. Heoprannueckast xumusi
bu6mmoreka [IOK
2.1 Merazbr 6 ! https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Hemeramer ? ! ! https://myschool.edu.ru/
CBs3b HEOPraHUYECKUX U OPraHUYECKUX bubnuoreka [IOK
2.3 2
BEILIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
bubnuoreka [JOK
3.1 XHMUS.  JKU3HB 4 https://myschool.edu.ru/
Wroro no pazgeny 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
| [Ipeamer opraHn4ecKOi XUMHH, €€ | bubnuorexa [JOK
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHNE https://myschool.edu.ru/
Teopust cTpoeHUsT OpraHUIECKUX
2 coei;HeH;;qA M E JIEpOBa, €6 1 bubmmorexa OK
- V1. bYTIeposa, https://myschool.edu.ru/
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 Ooprannveckux BemectB. Homenkmarypa 1 bubmuorexa [JOK
(cucremaTuyeckas) U TpUBUAIbHBIC https://myschool.edu.ru/
Ha3BaHUs OPTraHMYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, | bubnuoreka [JOK
TOMOJIOTUYECKUH PSJT https://myschool.edu.ru/
5 Mertan u 3TaH — OpocTeuIme | bubnuoreka [JOK
NPEACTABUTENMN AJIKAHOB https://myschool.edu.ru/
. bubnuoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 1
https://myschool.edu.ru/
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE | bubnunoreka [JOK
NPEACTABUTENM AJIKEHOB https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1.
bubmuoreka [JOK
8 «IlonyueHue 3TUIEHA U U3YYEHHUE €T0 1 1
. https://myschool.edu.ru/
CBOMCTB»
Ankanuensl. byraguen-1,3 u
yr ’ bubmmoreka [JOK
9 MeTunoyraauen-1,3. Ilonyyenue 1
https://myschool.edu.ru/
CUHTETUYECKOTO KaydyKa U PEe3UHbI
10 AJIKMHBI: COCTaB U OCOOCHHOCTH | bu6nmoreka [JOK
CTPOEHMs], TOMOJIOTHYECKUM PALL. https://myschool.edu.ru/




AneruiieH — npocTteimumit
IIPEICTaBUTEND aJIKUHOB

1 Boruncnenus no ypaBHEHUIO bubmoreka [IOK
XUMUYECKON peaKLun https://myschool.edu.ru/
2 Apensl: 6eH3071 1 TOIYoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 ['enernueckas cBs3b yrieBOJAOPOIOB, bubnuorexa [JOK
NPUHALIEeKANUX K pa3IMYHbIM KilaccaM https://myschool.edu.ru/
[IpupoHbIE HCTOYHHUKHU
14 YIJIEBOJIOPOJIOB: IPUPOJHBIN a3 U bubnuorexa [JOK
MONYyTHBIE HE(PTAHBIE ra3bl, HePTh U https://myschool.edu.ru/
MIPOJIYKTHI €€ mepepadoTKI
[IpupoHbIE HCTOUYHHUKHN
15 YIJIEBOJIOPOJIOB: IPUPOJHBIN I'a3 U bubnuoreka [JOK
MONYyTHBIE HE(TAHBIE ra3bl, HePTh U https://myschool.edu.ru/
MPOAYKTHI €€ TepepadOTKH
16 KonTtponbHas padoTa mo pasaery bubmuorexa [JOK
«YTI€BOA0POIBD) https://myschool.edu.ru/
17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: bubnuoreka [JOK
METaHOJI U 3TaHoJ. BojgopoaHas cBs3b https://myschool.edu.ru/
13 MHOroaroMHbI€ CIIUPTHI: bubnuorexa [JOK
TUJICHTJIMKOJb U TIIULIEPUH https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIbI,
. bubmuoreka [JOK
19 (u3nuecKkrue U XMMHUYECKUE CBOMCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE
20 Anpaerunpl: GopManbaeTu U bubnnoreka [JOK
areTaabIerua. AeToH https://myschool.edu.ru/
OnHOOCHOBHBIE NPEEIBHBIC
bub6nmnoreka [JOK
21 KapOOHOBBIE KHCIOTHI: MypaBbHHAS U
https://myschool.edu.ru/
YKCYCHast
” IIpaktuyeckas padora Ne 2. «CBoiicTBa bubnuorexa [IOK

pacTBOpa YKCYCHOM KHCIIOTBD»

https://myschool.edu.ru/




CreapuHoBas 1 0JICMHOBAsK KUCIIOTHI,

bubmuoreka [JOK
23 KaK MPEeACTaBUTEIN BBICIINX 1
https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
24 MpLia Kak COJIM BBICIIUX KapOOHOBBIX 1 bubnmoreka [JOK
KHCJIOT, HX MOJOIIIEE JICHCTBHE https://myschool.edu.ru/
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC
bubmmoreka [{OK
25 KapOOHOBBIX KUCIOT. [ mapommn3 1
https://myschool.edu.ru/
CIIOKHBIX 3(hUPOB
26 JKupsr: runposns, NpuMeHeHue, | bubnuorexa [JOK
OuoJ0rMYecKas poJib KUPOB https://myschool.edu.ru/
VYrneBospl: cocTaB, KjlacCupUKaIIMs.
. bubnuoreka [JOK
27 Baxuelinne npeacTaBUTeNn: IIH0K03a, 1
https://myschool.edu.ru/
¢bpykTo3a, caxaposa
)3 Kpaxman u nemitono3a Kak NpupoHbIe 1 bubmuorexa [JOK
IIOJINMEPHI https://myschool.edu.ru/
Kourpoasaas pabora 110 paszuein
P P P Y bu6mmoreka [IOK
29 «Kucnopoacoaepxaiiyue OpraHn4ecKue 1
https://myschool.edu.ru/
COCTMHEHUS»
bubnuoreka [IOK
30 AMUHBI: METWJIAMHUH U aHUJIUH 1 1
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
bu6mmoreka [JOK
31 OPraHM4eCcKUe COCANHEHHU S, UX 1
https://myschool.edu.ru/
Oouonorudeckoe 3Hadenue. [lentuabt
1 benku xak mpupoiHbie | bubnnoreka [JOK
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUA https://myschool.edu.ru/
3 OcHOBHBIE IOHATHUSL XUMUHU | bubnunoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a
. bubnunoreka [JOK
34 BBICOKOMOJIEKYJIIPHBIX COCAVUHEHUN. 1
https://myschool.edu.ru/
[InacTmacchel, KaydyKd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoxka Konrpoabnubie | IIpakTHyeckue
n/n Bceero u3yuyeHusi  odpa3zoBaTesIbHbIE
padoTsbI padoThI
pecypcbl

| XUMHUYECKUH 3JIEMEHT. ATOM. | bubmmorexa [{OK
DneKTpoHHAas KOHPUTYpaIUs aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3aKOH U
[Tepuoanueckast cucTeMa XUMHYECKUX

bubmmoreka [{OK
2 anemenTtoB JI. 1. MenaeneeBa, ux cBsI3b 1
N . https://myschool.edu.ru/
C COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX

3 COEJIMHEHUH 0 TpynnaM U NepPHOIaM. | bubnuoreka [JOK
3HaYeHue NMePHOIUUECKOTO 3aKOHA 1 https://myschool.edu.ru/
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB J[. 1.

MeHeneeBa B pa3BUTHUN HAyKH
Crpoenue BelecTBa. XUMHYECKas CBA3b,
R bu6mmoreka [JOK
4 e€ BUJIbI; MEXaHU3MbI 00Opa30BaHUS 1
. https://myschool.edu.ru/
KOBAJICHTHOM CBs13U. BonopoaHas cBs3b
BanenTtHocTb.

5 DneKTpooTpULaTesIbHOCTh. CTEneHb | bubnunorexa [JOK
OKHCIIeHUs. BemecTsa MOJIEKYIIIPHOTO U https://myschool.edu.ru/
HEMOJIEKYJISIPHOTO CTPOEHUS
[lonsaTHEe 0 AMCIIEPCHBIX CHUCTEMAX.

bu6mmoreka [JOK
6 HctruHHBIE U KOJIOUIHBIE PACTBOPBI. 1
https://myschool.edu.ru/
MaccoBas 10715 BellecTBa B pacTBOpE
Knaccudukarus 1 HOMEHKIATypa

7 HEOPraHMYECKUX COECAUMHEHUM. | bubnuorexa [IOK
I'eneTnyeckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILIECTB, PA3JINYHBIX KJIACCOB




Knaccugukarms XuMHUECKUX peakuii B
HEOPraHUYECKOU U OPraHUYECKOU
XUMHH. 3aKOH COXPaHEHMsI MacChl

bubmuoreka [JOK

MarHui, aJJlOMUHHKA) U UX COCTUHEHUI

8
BEILIECTB; 3aKOH COXPAaHEHUA U https://myschool.edu.ru/
MIpEBpAICHUs SHEPTUU TTPU XUMHUECKHX
peaKIusx
9 Ckopoctb peaknun. OOpaTtumbie bubmoreka [IOK
peakuuu. XuMHAYECKOE PaBHOBECUE https://myschool.edu.ru/
[IpakTnueckas padora Ne 1. «Biausiaue
bubmmoreka [IOK
10 pa3auyYHbIX (PAKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMUYECKON PEaKIIum»
DNEeKTPOTUTHIECKAS JUCCOIHAITHSI.
[TonsiTHE 0 BOJOPOIHOM MMOKa3aTese
bu6moreka [IOK
11 (pH) pactBopa. Peakiiuu HOHHOTO
https://myschool.edu.ru/
oOMeHa. ['uaposin3 opraHn4ecKkux u
HEOPraHUYECKHUX BEILECTB
OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE
bu6mmoreka [IOK
12 peakmuu. [lorsTHE 00 BMIEKTpOIN3E
. https://myschool.edu.ru/
pacIuiaBoB U paCTBOPOB COJIEH
13 KonTtponbHas padoTa no pasaery bubnuoreka [JOK
«Teopernyeckre OCHOBBI XUMHU» https://myschool.edu.ru/
Meramnibl, ux MOJIO0KEHUE B
[Tepuoanueckoit cucreMe XMMUYECKUX
bubnuoreka [JOK
14 snemeHToB JI. . MenaeneeBa u
https://myschool.edu.ru/
O0COOCHHOCTH CTpOeHUs aToMOB. O01ne
(uznyeckue cBOMCTBa METAIIIOB
15 CrnaBel METaUIOB. DNEKTPOXUMUYECKUI bubnuoreka [IOK
PsAL HAIIPSKEHUN METalIoB https://myschool.edu.ru/
XHUMHUYECKUE CBOWCTBA BAXKHENIIIUX
. . . bubmuoreka [JOK
16 METaJIOB (HATpHil, KA, KalbIUH,

https://myschool.edu.ru/




17 XUMHYECKHE CBOMCTBA XpOMa, MEIH U bubmmoreka [JOK
HUX COCIMHECHUI https://myschool.edu.ru/
18 XUMHYECKHEe CBOMCTBA IMHKA, JKeJlie3a U bubmuoreka [JOK
HUX COCIMHECHUI https://myschool.edu.ru/
[IpaxTrueckas padora Ne 2. "Perienue
P P bubmmorexa [{OK
19 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
" https://myschool.edu.ru/
«MeTtaibh»
Hewmeramnsl, ux mojiokeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX bubmmorexa [{OK
20
anemenToB J[. . MeneneeBa u https://myschool.edu.ru/
O0COOEHHOCTH CTPOEHHUS aTOMOB
dusndeckue CBOMCTBa HEMETAIIOB.
bu6moreka [IOK
21 AmtoTponisi HEMETauIoB (Ha IpUMEpe
https://myschool.edu.ru/
KHCJIopoJa, cepsl, hochopa u yriaepoaa)
2 XHUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPhI bubmuorexa [JOK
U UX COEIUHEHUN https://myschool.edu.ru/
3 XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u bubmuorexa [JOK
HUX COEIUHEHUI https://myschool.edu.ru/
24 XUMUYECKUE CBOMCTBA yriepoa, bubnuoreka [JOK
KpPEMHUSI M UX COCTUHEHUHN https://myschool.edu.ru/
)5 [IpumeHeHne BaXXHEUIINX HEMETAIIOB U bubnuorexa [JOK
HUX COEIUHEHUN https://myschool.edu.ru/
O06o01eHre 1 cucTeMaTru3amusa 3HaHUHA
26 no teme «Hemeranne». Beraucinenus no bubmuoreka [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIUN U https://myschool.edu.ru/
TEPMOXUMHUYECKHUE PACUETHI
[Tpaktrueckas padota Ne 3. «Pemienne
p p bu6mmoreka [JOK
27 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
" " https://myschool.edu.ru/
Hemeramnst"»
)3 KonTponpHast paboTa no Temam bubnuoreka [IOK

«Metamne»y U «Hemetamibl

https://myschool.edu.ru/




Heoprannueckue u opranndeckue
bubmuoreka [JOK
29 kucnotsl. Heoprannueckue u 1
https://myschool.edu.ru/
OpraHUYEeCKUE OCHOBAHUS
AmboTepHBIE HEOPTAHUYIECKHE U
30 OPraHU4eCKUE COCTMHEHUS. | bubnuorexa [JOK
I'eneTndeckas cBsI3b HEOPraHUYECKUX U https://myschool.edu.ru/
OPraHUYECKUX BEUIECTB
Ponb xumun B obecieueHun
31 3KOJIOTUYECKOM, SJHEPreTUYECKON 1 | bubnuoreka [JOK
MUIIEBON 6€301aCHOCTH, Pa3BUTHUH https://myschool.edu.ru/
MEIULIHHBI
[IpencraBnenus: 06 0OMMUX HAYYHBIX
bu6moreka [IOK
32 NPUHIUIIAX ITPOMBIIUIEHHOTO TIOJYyYeHUS 1
N https://myschool.edu.ru/
BAKHEWIINX BEUIECTB
bu6moreka [IOK
33 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB 1
https://myschool.edu.ru/
bubnuorexa [IOK
34 XUMUS U 3JJ0POBBE YEIOBEKA 1 1
https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA
1. Pynsutuc I'.E., ®enpaman @.I'. Xumus. ba3oseiii ypoBens. 10 knacc. - M.: IIpocBenienue,
2016;

2. Pymsutuc I'.E., ®enpaman @.I'. Xumus. ba3oseiii ypoBens. 11 knacc. - M.: IIpocBenienue,
2016.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. M.H.AdanacreBa. Paboune nporpammsl npeamerHas auHus xumus 10-11 knaccsl.
IIpocsemenune 2017 ;

2. A.M. Cumonosa. JluarHoctuueckue TecThl 1o xumuu 1 10-11 kmaccor.2017;

3. H.H. I'apa Xumus. Merogunueckoe mocodue ajs yuuteas Ypoku B 10 kimacce: mocodue s
yauTelen obmieodpa3oBaTenbHbIX yupexaeHuil. — Mocksa «IIpocBemenuey, 2015;

4. Xumus. 10 kiacc. OnexrporHoe npunioxxenue (DVD) k yuebuuky Pynsutuca I'.E.,
®enapamana O.1°.2016;

5. Kazanues FO.H. Xumus. 10 kiacc. «KoHcTpykTOop» Tekyuiero Koutpossn.2016;

6. Pamenxuit A M. Xumus. 10—11 knaccel. Jupakruuecknit Marepuan.2015;

7. Tapa H.H., I'abpyceBa H.1. Xumus. 10—11 xnaccel. 3a1a4HUK ¢ «TOMOITHUKOM».2015;

8. Xwumwms. 10 -11 knacc. BugeogeMoHcTpaluu

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Brenute _ BBegutenanusiehttp://www.chemnet.ru I'azeta « Xumusa» u cailt 15 yuurens «S uay
Ha YPOK XUMHU»

http://him.1september.ru Enunas kosutexuus LIOP: IlpenmerHas KomneKkuus «XuMHUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:
xumust. Komnekmus Poccuiickoro o61eo6pa3oBaTeIbHOTO MopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas onummnuaga MKOJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Oprannueckasi XuMusi: SIEKTPOHHBIA YYEOHUK JIs1 CPEAHEH MIKOIIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMUU: 3JEKTPOHHBIN YUEOHHK

http://www hemi.nsu.ru OTKpbITBIN KOJUIEK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAS OJIUMITHAJIA TI0O XUMHUHU: TEJICKOMMYHUKAITMOHHBIHN

00pa3oBaTEeNbHBIN MPOEKT
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