


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMHUH Ha YPOBHE CpeTHEro 001ero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOrPaMMBbl CPETHETO
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCYJapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO mpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepanuu, peaqu3yonmx OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX IMOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepannn Ha nepuon 1o 2025 rona» (Pacnopsixenue [IpaButensctea PO ot 29.05.
2015 Ne 996 - p.), mpukaza MOH JIHP No413 ot 24.08.2023r «O06 opranuszainuu 00pa3oBaTeIbHOM
NEATEIbHOCTH B OpraHU3alMsX, PEeaJu3yINIMX OCHOBHBIE 00pa30BaTENbHBIE MPOTPAMMEI
HavyaJIbHOTO 00111eT0, 0CHOBHOTO OOIIEro U cpeaHero odmiero oopasosanusi, lonerkoit Hapoanoit
PecniyOnuxu B 2023-2024 yueGHOM roy»

OcHOBY MOJIX0/10B K pa3pabOTKe MpOrpaMMBbI IO XUMHH, K OTIPE/ICTICHHIO 00IIel cTpaTerun
00y4eHHs, BOCTIUTAHUS M Pa3BUTHUSI OOyJarOIIUXCS CPEICTBAMH YI€OHOTO MpeaMera «XUMUs»
g 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosnoxernus @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, ColepKaHusl, Pe3ylIbTaToB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KUT
3aBEpINAIOIINM JTAllOM pPEANTHN3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[EHHOCTEH, MPUCYIINX [ETOCTHON CUCTEMEe XMMHYECKOTO 00pa30BaHusl. DTH IIEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaKXe JKOJOTHYECKH OOOCHOBAHHOTO OTHONIICHHS K CBOEMY 3JIOPOBBIO M IMPHPOTHON Cpere.
Peanmusyercs xumuueckoe oOpa3oBaHHWE OOydYarOIIMXCS HA YPOBHE CpEIHEro oOIero
00pa3oBaHus CpPeICTBAMU Y4€OHOTO mpeaMeTa «XHUMUL», COAEP)KaHUE U MMOCTPOEHUE KOTOPOTO
OINpesieNieHbl B IPOrpaMMe MO0 XUMHMU C Y4€TOM crneuu(pUKd HAyKM XUMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaT€pPUAIbHOM KHU3HU OOILIECTBA, a TaKKe ¢ y4ETOM OOLIUX Liened U
IPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpEIHEero o0Iuero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JaHUU HOBOM 0a3bl MaTepualbHOW KyibTypbl. OHa BHOCHUT CBOHl BKJIaja B
(GbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarolleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IOHMMAaHUS BEIECTBEHHOIO COCTAaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOJICHCTBYS C JPYTUMH €CTECTBEHHBIMU HayKaMu, XMMHUS CTajla HEOThEMJIIEMO
YacThI0O MUPOBOM KYJIBTYphl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO TPYAa U JKU3HU Ka)JOTro
yineHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3UJaTelIbHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HalpaBjieHa Ha peleHHe TIJ00aJbHBIX NpoOJeM YCTOMYMBOIO Pa3BUTHUSA
YeJI0OBEUECTBA — ChIPhEBOM, SHEPreTUUECKOH, MUIIEBOM, FIKOJIOTUUECKOH 6€3011acHOCTH U OXPaHBI
3JI0pOBBSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M NPUHLUIAMM CpelHero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb H3yd€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XuMus» 1 «OO011ast 1 HeOpraHu4eckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SBJISIFOTCS] OCHOBBI 0A30BOM HAyKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMMUH (C BKIIOUCHUEM
3HaHUH U3 001IeH XUMIK) U OpraHuyeckoi XuMuu. opMHUPOBAHUE JAHHOM CUCTEMBI 3HaHUH IpU
U3YyYEHHH IpeaMeTa 00ecreurnBaeT BOZMOKHOCTh PACCMOTPEHHsI BCET0O MHOT000pa3usl BEIIEeCTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas u Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yuyeObHOro Marepuana u oOyCJIOBIEHa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUU Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHUS OPraHUYECKHUX COECIUHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M DIIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Ceenenus 00 M3ydyaeMbIX B KypCE€ BEILECTBAX AAIOTCSI B Pa3sBUTUU — OT YIJIEBOAOPOJOB IO
CJIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IE€pPBOHAYAIbHBIC
MIPEJICTABJICHHS O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEHIECTB, 3aBUCHIMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHS B NpeaAMeTe «XUMUs» 0a30BOTO YPOBHS pPacCMaTPHUBACTCS
W3YYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETUUECKUH MaTepuanl u
(haKkTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmas 1 HeopraHuyeckass XuMus» oOydarolUMCsl IPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKMX W METOJ0JOTMUECKUX MO3UIIMM,
riy0Xe MOHATh HUCTOPUYECKOEe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromei 1o
0OBACHSIOLIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIUIX, UX CYIIHOCTA ¥ 3aKOHOMEPHOCTSX TIPOTEKAHUS
nononHAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HWMEKLIUMU
KyJIbTYpOJOTUYECKUA ¥ TPHUKIAAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TIOHHMMAaHHIO
B3aMMOCBSI3U XUMHU C JAPYTMMH HayKaMH, PAacKphIBalOT €€ pOJb B TIO3HABATCIILHOHW W
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIHTAHHUIO YBAXEHHUS K MPOIIECCY
TBOpUYECTBA B 00JACTU TEOPUU M MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOiiemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl NOMOJTHEHUs 3HAaHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEN0BATENbCKUX 3adad. B mernom coaepxanue
yaeOHOro npenMera « XUMUsS» JaHHOTO YPOBHS M3Yy4EHHS] OPUEHTHPOBAHO Ha (OpPMUPOBAHHE Y
oOyyaronxcss MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMaHUS (PUIocO(PCKUX HeH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOJIHBIX SIBJICHUHN ITyTEM 3KCIIEPUM EHTA
U pelIeHHs] MPOTHUBOPEUYHM MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IMPEANOChUIKAMH,
OCO3HAHHE POJIM XUMHH B PEUICHUH IKOJIOTUYECKHX MpoOJeM, a Takke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B nutane perenus 3a1a4 BOCOUTaHUS, Pa3BUTUS U COIIMANIN3ALINN 00YJarOIIUXCS IPUHSTHIE
MpOrpaMMON MO XMMHHM MOJAXOJbl K ONPEIEICHUI0 COJEPKAHUS M IOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIbHBIX Yy4eOHBIX NEHCTBUN, MMeromux 0a3oBoe
3HAUEHUE [UIs PA3IMYHBIX BHJOB [EATEIbHOCTH: pPEIICHHs MpoOiieM, IMOWCKa, aHaiu3a Hu
00paboTkn wHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHS OIbITa IPAKTHYSCKOH U
HCCIEA0BATEIbCKOM I€ATEIbHOCTH, 3aHUMAOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.

B nmpakTtuke npenojiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE CpeJiHero o01iero oopa3oBaHus, P ONPEACTICHUH COJePKATEIbHON XapaKTePUCTUKH
Lneneld M3yd4eHHs TpeIMeTa HalpaBlIEHUEM MEPBOCTEINIEHHONW 3HAYMMOCTU TPaJAUIIMOHHO
npu3Haércss  (QopMHpOBaHHE OCHOB XMMHUYECKOWM HAyku Kak OOIacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM JIEATEIbHOCTHU YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KylnbTypbl. C METOAMYECKON TOUKHM 3pEHUS TAaKOM MOJXOJ K OMNPENEICHUIO LeJed W3ydeHHs
MpeAMETa SIBISETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH M3Y4YEHHs MpeameTra «XuMUs Ha
6azoBom ypoBHe (10 =11 xJ1.) sBASIOTCS:

e (opmupoBaHuE CHCTEMBl XHUMHYECKHX 3HAHUH Kak BaKHEHIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KAapTHUHBI MHUPA, B OCHOBE KOTOPOU JieKaT KIIOUEBbIE MOHSTHS,
(yHIaMeHTabHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H



IMOHMMAHHE CYIIHOCTU JOCTYNHBIX OOO0OIIEHHH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX [MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX JUISI TPHUOOPETECHUSI YMEHHUI OPUEHTUPOBATHCS B
MHpE BEIIECTB U XUMUYECKHUX SIBICHUH, IMEIOIIUX MECTO B MPUPOJEC, B MPAKTUYCCKON H
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHEC YMEHUW U CHOCOOOB JCATEILHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSICHEHUEM XHMHUYECKOTO JKCIICPUMEHTA, COOJIFOJICHUEM TMpaBWJI 0€30TIacHOTO
oOpallleHus C BEIIeCTBAMH.

Hapsimy ¢ atuM, copepikarenbHas XapakTepUCTUKA IIEIeH W 3a/1a4 U3ydeHHUsS TpeaMeTa B
MIPOrpaMMe N0 XMMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoanusi. CeroHs B IpernolaBaHu XUMHUH B OOJIbIICH CTETICHU
oTa€Tcs MPENOYTEHUE TPAKTHYECKON KOMIIOHEHTE COJICpyKaHUsl 00yUeHUs, OPUEHTUPOBAHHOM
Ha MOJArOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTelbHON OpraHU3aliy, BIIAJCIONIEr0 HE HaOOpOM
3HaHWHA, a (DYHKIMOHAILHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSIMU aKTHUBHOTO
MOJTyYEHUS 3HAHUW U TIPUMEHEHUS UX B PEATLHOM KU3HU JIJIS PEIICHUS MPAKTHUSCKUX 3a]1a4.

B cBsI3M ¢ 3TMM TpW M3YYCHHH TpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MPUOOPETAIOT TaKWe TSN U 3a1a9H, KaK:

aJIanTaIus 00yJIaroIuXcs K YCIIOBHUSIM JUHAMUIHO Pa3BUBAIOIIECTOCS MHUPa, (GOPMHUPOBAHHE
WHTEJUICKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIIBHOMY TPHHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KH3HCHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHre y OOYJarONUXCSA KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIN),
MMEIOIUX YHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHBIX BHJIOB JICATSIBHOCTH: PEIICHHS MTPOOIIeM,
MOMCKa, aHanu3a W 00paboTku wuHOOPMAIMU, HEOOXOTUMBIX I MPHOOPETEHUS OIbITa
NesITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKHU C
MO3UIUHI IKOJIOTHUYECKOI 6€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpraHM3M 4YeJIOBeKa U MPUPOIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
00yJaroIuXcsi: CIOCOOHOCTH CaMOCTOSITEIbHO TPHOOPETaTh HOBBIC 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTUH JJIsl IOMCKA U aHalln3a y4eOHOM U HayYHO-TIOMYIpHOM HHPOPMAIIMK XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUINXCS aCCOIMATUBHOIO U JIOTHYECKOTO MBIIIUICHHUS,
HaOMIOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U NMPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCITUTaHHE Y 00yJarOmUXCsl YOk AEHHOCTH B T'YMaHUCTUYECKOM HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TI00aNbHBIX MPOOJIEM pPAalMOHAIBHOTO MPHUPOAONOIb30BaHNUS,
MOTIOJTHEHHSI SHEPreTHYECKUX PECypCOB M COXpaHEHHs MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3I0POBbIO, a TAKXKe MPUOOPETEeHUs
OTIbITa KCIIOJIb30BAHUS TOJYYEHHBIX 3HAHHUM JUIS MPUHATHS IPAMOTHBIX PEIICHUN B CHTYalMsIX,
CBSI3aHHBIX C XUMHUYECKUMU SIBJICHUSIMH.

B yueOHOM mnaHe cpemHero oobiero odpa3zoBaHus mnpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yuCIO 4acoB, OTBEAEHHBIX U1 M3y4EHUS XUMUHU, Ha 0A30BOM YPOBHE CpEIHEro
obmrero oopazoBanus, coctaBiuser 68 yacos: B 10 knacce — 34 yaca (1 gac B Hezento), B 11 kinacce
— 34 4gaca (1 gac B HezIeTIO).



COJEPKAHUE OBYYEHUA 10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€ ocHOBHBIE TOJOXeHUsA. CTpyKTypHbIe (DOPMYIBI OpPraHWYECKHX BeEmIeCTB. [ OMOJIOTHS,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o KraccupUKAIMK OpPraHUYECKUX BenlecTB. HoMeHKIIaTypa opraHndeckux
coeIMHEHUH (cucTeMaTudeckasi) U TpPUBUAJIbHbIE HA3BaHUS BaKHEHIINX IPEJICTaBUTEIIEH KJIaCCOB
OpraHMYECKUX BEIECTB.

DKclepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HAaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEILIECTB, HaOJIOJIEHUE M ONHCAaHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPeICTaBUTENHN AIKAaHOB: GU3NYECKHE U XMMUUECKHUE CBOWCTBA (peakliy 3aMellleHUsl U TOPEHus),
HaX0XJIeHHUE B IPUPOJIE, MOTYYeHHE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTHUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MIPE/ICTaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATallUU, OKUCIICHUS U TIOJMMEpU3allin), MOJIy4eHnEe U IPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINHIA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKUE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHUE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (pU3MYECKHE W XUMUYECKHUE CBOWCTBA (peaKIuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJIy4Y€HHUE U TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyiexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOJOPOJAaMH,
MIPUHAUICKAMMH K pa3JIMuHbIM KjlaccaMm.

[IpupoaHble UCTOUHUKU YIIIEBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble He(TSHBIE Ta3bl.
Hedtb u e€ mpoucxosxaenne. CriocoObl nepepadboTku HeTH: IEPErOHKA, KPEKUHT (TEPMUYECKUM,
KaTtaauTuueckui), mnuponus. [lpoaykrel mepepabotku HedTH, UX TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIYKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJICHUE C
oOpa3liaMu MmiIacTMacc, KaydykoB U pe3uHbl, koJulekunu «HepTb» u «Yroib», MoJaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOT€HONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIYy4YEHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnpie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJ/IHOTO BEIIECTBA WM MPOAYKTa PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

Kucaopoaconep:xamme opranndeckue coeAHHEHUsI

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOCHHUE, (U3MYECKUE U
XMUMHYECKHE CBOWCTBA (PEakIMU C aKTHMBHBIMU METAJJIaMH, TaJIOT€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHne. BoaopoiHble CBA3M MEXIy MOJIEKYJaMHu cupToB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBEKa.




MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aMOAEHCTBHE CO IIETOYHBIMU METAJUIaM1, KaUECTBEHHAsI peakLys Ha
MHOTOAaTOMHbIE CrupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

®deHou1: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHe U XUMUYECKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Ipumenenue denoua.

Anbrerunpl U kemouwvl. DopManbAeTHi, aUETAIbIETU]: CTPOEHUE, (QU3UUYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEaKIIMH),
[IOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE IpenebHble KapOOHOBbIE KUCIOTHl. MypaBbUHAsl U YKCYyCHasl KUCJIOTBHI:
CTpoeHue, PU3NICCKUE U XUMUICCKIE CBOMCTBA (CBOMCTBA, O0IINE /I KJIacca KUCIIOT, PEAKIIHS
sTepuduKanum), IMoJiyyeHHe U mnpuMeHeHue. CreapyHOBasi M OJIEMHOBAas KHUCJIOTHI Kak
MIPEICTaBUTENHN BBICIIMX KapOOHOBBIX KMCIOT. Mblia KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOJOIIIEE JENCTBHE.

CnosxHble 2QUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaieBooB (MOHO-, TU- U TIoJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (U3NYEeCKHe U XUMHUYECKHe
cBolicTBa (B3auMoieicTBre ¢ ruapokcuaoM Meau(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBneHHE, OpOKEHHE TIIOKO3bI), HAXOXKJEHWE B TMPUPOJE, MPUMEHEHUE,
o6uosnoruueckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemironosa kak npupoaHbie noaumepbl. CTpoeHne Kpaxmasia U LEeUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaina (TUIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEBpalICHUi: MpPOBEACHUE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peakuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa ¢ ruapokcuaom wmemau(ll)), ampaermmoB (oxucineHue
aMMHa4YHBIM pacTBOpoM okcupa cepedpa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), TIPOBEJICHUE TTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0ObEMa, KOJIUYECTBA
MCXOHOTO BEIIECTBA WM MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTCoIepIKale OPraHndeckie COeqMHEHMUS.

AMUHOKHUCIIOTHI Kak aM(QOTEpHbIE OpraHu4eckue coequHeHus. Pu3nyeckue U XUMHUYecKue
CBOMCTBAa aMHUHOKHCIOT (Ha mpuMmepe rMIMHA). buonorumueckoe 3HauY€HHWE AMHHOKHUCIIOT.
IlenTunael.

benku kak mpupoiHble BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHuYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB: TUIPOIM3, IEHATypaius,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3YUEHUsS! BEIIECTB M UX MPEeBpalleHUIl: HaOMOJIeHUE U
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TMOHATHSA XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAs MOJIeKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — MOIMMEpH3alins U MOJTUKOH IeH AU

DKcIepUMEHTaIbHbIE METO/Ibl M3YYEHHUS BEIECTB M WX MPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.



11 KJIIACC

Teoperudyeckne 0CHOBbI XMMHHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTHYecKue YpOBHH, MOJYPOBHU. ATOMHBIC OpOUTaNy, S-, p-, d- anemenTsl. OcoOEHHOCTH
pacnpeeneHus: 3JEKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHas KOH(QUTYpAIUs aTOMOB.

Ilepnoguueckuit 3akoH u Ilepuoguueckas cucrema XuMH4YecKuX aieMeHToB J[.M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHUX
anemenToB J[.MI. MeHaeneeBa ¢ COBpeMEHHOM TeOpUEil CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU
M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELLIECTB
10 TpyIIam M rnepuojiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BeliecTBa. XHUMHUYECKas CBs3b. Buabl XUMHUECKON CBsI3UM (KOBaJEHTHas
HEeMnoJIApHasi U TOJspHas, MOHHAasA, MeTauinyeckas). MexaHusmbl 00pa30BaHUSl KOBAJEHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIEeHUs. VIOHBI: KAaTUOHBI U @HUOHBI.

BemecTBa MOJIEKYASPHOTO W HEMOJIEKYISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIMBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT TUIA
KPUCTAJUTMYECKOMN PEIIETKH.

[Tonatne o qucnepcHsIX cucreMax. MIcTMHHBIE M KOJIIIOWIHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOpE.

Knaccudukanus Heoprannuecknx coeqnHennii. HomeHkmaTtypa HeopraHM4eCKuX BEIeCTB.
['eneTnueckass CBA3b HEOPraHMYECKMX BEIIECTB, MPUHAIICKANUMX K Pa3IUYHBIM KJIACCAM.
Xumuyeckas peakius. Knaccupukamuss XUMHYECKUX pPEaKIUii B HEOPraHUYEeCcKOW U
OPraHUYECKON XUMUU. 3aKOH COXPAaHECHMsI MACCHI BEIIECTB, 3aKOH COXPAaHEHMS W IIPEBpPalLCHUs
SHEPrUH IPU XUMHYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (akTopoB. OOpaTHMbIE pEaKLUU.
Xumuyeckoe paBHOBecHe. (PakTOpbl, BIUAIOIUE HA COCTOSHHE XMMHYECKOTO DPABHOBECHS.
[Tpunmun Jle [latense.

OnexrponauTtnueckas aucconuanus. CuibHble M cnadble 3IeKTposnTsl. Cpena BOAHBIX
PacTBOPOB BELIECTB: KUCJIasl, HEWTpabHasl, menouHast. [loHsTue o BogopoHoM nokasatese (pH)
pactBopa. Peaknuu noHHOro o6MmeHa. I'MAposn3 HEOPraHMYECKUX M OPraHUYECKHUX BEILECTB.
OKHUCIIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [lowamue 006 21ekmponuze pacniagos u
pacmeopos coneu. [Ipumenenue snekmpoausa.

JIKCIEPUMEHTAJIbHbIE METOAbI H3y4YeHHUs BEIEeCTB M UX NPEBPAILCHUI .

HemoHctpanmsa T1abmuy «llepuoandeckas cucremMa xuMmuyeckux osiaementoB JI.U.
MeneneeBay, HM3ydeHHE MOJENCH KPUCTAUIMYECKUX PEHIETOK, HAOJIOJEHHE M OIMCaHHe
JI€MOHCTPAIIMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3I0kKEHHUE EPOKCHIA BOJAOPOIA B IPUCYTCTBUU
KaTajau3aTopa, OIPENIEICHUE Cpelbl pacTBOPOB BEIIECTB C IIOMOILIBIO YHHUBEPCAIBHOIO
UH/MKATOpa, pPEaKkUUH HMOHHOro OOMEHa), NpOBEJCHHME MpPaKTUYeCKOH paboTel «BnusHue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKIIU».

PacuérHble 3agaun

Pacuérel 10 ypaBHEHUAM XUMHUYECKUX PEAKIUH, B TOM YHUCIIE TEPMOXUMUYECKHUE PACUYETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM IOHATHS «MACCOBast OJI BEIIECTBAY.

Heoprannyeckas xumus

Hemerannsl. I[lonoxenue Hemeramios B Ilepruoanyeckoi cucteMe XUMUYECKUX HIEMEHTOB
J.U. MengeneeBa U 0COOEHHOCTH CTpOeHHs aToMoB. Du3MUECKHE CBOMCTBa HEMETAJJIOB.
ANoTponus HEMETaJUIOB (Ha MpuMepe KUciopoJia, cepbl, ocdopa u yriaepona).

XUMHUECKHE CBOMCTBAa BaXKHEHIIMX HEMETAJUIOB (TaJlOr€HOB, cephl, a3oTa, (ocdopa,
yriepoja U KpeMHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOJICOIEPKAIIUX KUCIOT, BOJOPOIHBIX
coeauHenuil). [lpumeHeHne BaKHEHITUX HEMETAUIOB U UX COEMHEHUH.



Mertaiuel. [lonoxenue merainos B [lepuoanueckoit cucteMe XuMu4ecKux anemenToB /1.
MenneneeBa. OcoOEHHOCTH CTPOCHHUS 3JICKTPOHHBIX O000JOYEK aTOMOB MeTauioB. OOmue
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBbl METALIOB. DIEKTPOXUMUYECKUN PSIJI HAIPSDKEHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEMIIUX METAJIOB (HATpWUMl, Kalui, KaJlbIMi, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OO0mue crocoObl mosrydeHus: MeTauioB. Meramryprusi. Kopposus memannos. Cnocobui
3auwumul om Koppo3zuu. lIpuMeHeHne MeTamioB B ObITY U TEXHHUKE.

JKcnepuMeHTAJbHbIE MeTO/Ibl H3YYeHH sl BeleCTB U UX NMpeBpalieHui

N3yuenne xomieknuu «MeTtawiel W CIUIaBb», OO0OpaslloB HEMETAIOB, pelIeHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIIOJCHUE M ONHUCAHUE JIEMOHCTPAIMOHHBIX M J1abOPaTOPHBIX
OTNBITOB  (B3aMMOJICHCTBUE THAPOKCHIA QIIOMUHUS C pPacTBOPaMU KHUCJIOT U IIEJOYeH,
KaueCTBEHHBIC PEAKIINK Ha KATHOHBI METAJUIOB).

Pacuérnble 3agaun

Pacuérer Mmacchl BemiecTBa mwin 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
WU 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, pacuéThl Macchl (00bEMa, KOJTMUECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIINH, €CITU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuUMUA U KU3Hb

Ponps xumun B 0O6ecTiedeHNH YKOJIOTHIECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MMacHOCTH,
pa3BUTHU MeAUIUHBL. [IoHATHE O HAyYHBIX METO/IaX ITO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIH.
[IpencraBnenuss 00 OOMMX HAYYHBIX TPHUHIUIIAX TPOMBIIIICHHOTO TOJYYCHHs] BaKHEUIIIMX
BEIIIECTB.

UenoBek B Mupe BEIIECTB W MAaTEPUAIOB: BAKHEHIIME CTPOUTEIHHBIC MaTepHaIbI,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KEpaMHMKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUalbl, OPraHUYEeCKHEe U MUHEPAJIbHBIE yI0OpEHUSI.

XUMHS U 3/I0pOBbE YEJIOBEKA: MPAaBWIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApPaTOB,
npaBuiia G€30MacHOr0 MCIOJb30BaHUSl MpPENnapaToB OBITOBOW XMMHH B IOBCEAHEBHOW KU3HU.
Me:knpeaMeTHbIe CBSI3H

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YYSHUHW OOIIEH W HEOPraHWYECKON XUMHH B
11 xmacce oCyIIeCTBIISIETCS Yepe3 HCIOJIb30BAHUE KAaK OOLIMX €CTeCTBEHHOHAYUHBIX MOHSATHUH,
TaK ¥ NOHATHUH, SBJISIOIUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHSATHUS: HAYUHBIN (PaKT, rTUNOTE3a, 3aKOH, TEOPUs, AaHATIU3,
CUHTE3, KIacCU(pUKanus, MEePHUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEPEHUE, SIBJICHUE.

®u3nka: Marepusi, SHEpPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, HWOH, U30TOIL,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, TeJO, 00BEM, arperaTHOe
COCTOSTHUE BEIleCTBA, (PM3UUECKHE BETUYMHBI U €IUHULIBI UX U3MEPEHHUs, CKOPOCTh. bruonorus:
KJIETKa, OpraHu3M, SKOcuUcTeMma, Ouocdepa, Makpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH
BEILIECTB B OpraHu3Me.

I'eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJIE3HBIE HMCKOIMAEMbIe, TOIUIUBO, PECYPCHI.
TexHonorus: XUMHUYECKass MPOMBIIIEHHOCTh, METAJUIyprus, MPOU3BOJCTBO CTPOUTEIBHBIX

MaTepuajioB, CEIIbCKOXO03MCTBEHHOE MpoOn3BOACTBO, UIIcBas MPOMBIIIJICHHOCTD,
(bapMaHeBTquCKaH MPOMBIIIJIICHHOCTD, MMpOU3BOACTBO KOCMETHYCCKUX Ipenaparos,
IIPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpHralios, QJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH

Peanuzanms MCKIPECAMETHBIX CBs3EH IIpu U3y4CHUU OpFaHquCKOﬁ xumuu B 10 kimacce
OCYIICCTBJIAACTCA UYCPE3 HCIOJB30BAHUC KakK O6H.II/IX C€CTCCTBCHHO-HAYYHBIX HOHSITHfI, TaK H
HOHHTHﬁ, SABJIAIOMUXCA CUCTCMHBIMU TSI OTACIIBHBIX IPECAMETOB €CTECTBCHHO-HAYYHOTI'O ITUKJIA.



OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SIBICHHE, HaydHBId (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHalW3, CHUHTE3, KJIACCH(PUKALUsA, NEPUOJUYHOCTb, HAOIIOJCHNE, H3MEpEHHeE,
HKCTIIEPUMEHT, MOJICTUPOBAHHUE.

dwusuka: MaTepus, YHEPTUs, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, JHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3MUECKUE BEIUYMHBI U €JMHULIBI KX
M3MEPEHUSI.

buonorusi: knerka, opranmsMm, Ouocdepa, oOMEH BEHIECTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BEemIeCTBA (OCIIKH, YIIIEBOIbI, KUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

TexHONOTHs: MHIIEBbIE TPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIIUE CPECTBA,
JICKApCTBEHHBIE M KOCMETHYECKHUE TpenapaThl, MaTepruabl N3 UICKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylIbTaTaM OCBOEHHUS OOydYarOUIUMUCS
MpOrpaMM cpesHero odmiero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uis pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM IMOJIXOJAOM B CTPYKTypE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMSI MpeIMeTa « X MMHsD» Ha YPOBHE CpeIHEro o0I11ero 00pa3oBaHus BbIIEIECHBI
CJIEAYIOIINE COCTaBIISIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCS POCCHUUCKONW TPaXKTAHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEIEJIEHUIO;

HaJIn4le MOTUBALUH K 00yYEHHIO;

LIEJICHAMPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEW U UCTOPUYECKUX TPAaAULIUN 0a30BOM HAyKU XUMUM;

TOTOBHOCTb M CIOCOOHOCTh OOy4aroIMXcs PYKOBOJCTBOBATbCS B CBOEH J€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM LIE€JIOCTHOM CHUCTEME XHMMUYECKOIO
o0paszoBaHUs;

HaJIMYME IPABOCO3HAHMS SKOJOIMYECKOW KYJIbTYphl M CIHOCOOHOCTH CTaBUTh LIEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa « X UMUSD» JOCTUTAKOTCS B €IMHCTBE yUeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHMUYECKHMMHM, COLIMOKYIbTYPHBIMH,
JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU U HJEAJaMU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M IpaBHJIAMH IOBEIEHUS, CIIOCOOCTBYIOLIMMH IPOLEcCcaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIUXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTPaxaroT CPOPMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHOMN U NPAKTUYECKOH AEATEIbHOCTH 00yJaroIMXCsl 0 peau3aliy IPUHATHIX
B 00I1I€CTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

0CO3HaHMS 00YYaIOIIMMHCS CBOMX KOHCTHUTYLIMOHHBIX MTPaB U 00sS3aHHOCTEH, yBaKEeHUS K
3aKOHY M NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAIbHBIX HOPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JIaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IM03HABATEIbHbIX 3371a4, BHITOJHEHUH XUMHUECKUX KCIIEPUMEHTOB;



CIIOCOOHOCTH NOHUMATh M IPUHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPY aHATTN3€ PA3JIMYHBIX BUJIOB YIeOHOU JEATEIHLHOCTH;

2) NaTPMOTHYECKOTO BOCIIMTAHMS !

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMHU;

YBaXXEHHUSI K IMPOIECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTHUUECKOTO MPUMEHECHHS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAYKU €CTh PEe3yNIbTAaT IJUTEIbHBIX HAOIIOJICHUMH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca M T[O3HABaTEIbHBIX MOTHBOB B TIOJYYE€HHHM U TIOCIEAYIOIIEM aHAJIM3e
WH(OPMAIIAN O MTEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIEHUBAThH CHUTYAIIUH, CBSI3aHHBIC ¢ XUMUYECKUMHU SBJICHUSIMU, H TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYSICh Ha MOPAThbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHWBATh CBOE TMOBEJICHHWE W TIOCTYNKH CBOUX TOBApPHUIICH C TMO3HUIMI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TTOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPhI 3I0POBbS:

MMOHMMAaHMs TICHHOCTEW 370pOBOTO W 0€30MacHOro o0pasza XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOIO/IeHNs TPaBWJI OE30MacCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
YKU3HU U B TPYJIOBOH JIeATEITHHOCTH;

MOHMMAaHMsI IEHHOCTH TMPaBWJI WHIWBUIYAIBHOTO M KOJUIEKTHBHOTO 0O€30TIaCHOTO
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCJCACTBUN W HEMPHUATHUS BPEIHBIX MPHUBBIYCK (YMOTPEOJECHUS aTKOTOJI,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIICHUW TNPAKTHYCCKUX 3a/ad COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY HM3YYCHHIO MPOQECCUi pa3IMyHOro pojia, B TOM YHCIIEC Ha
OCHOBE IIPUMEHECHHS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TPyAa U pe3ybTaTaM TPYAOBOU EATCILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAIbHOM TPACKTO pUK 0Opa3oBaHumsl, OyayIieit
npodecCuu U peaau3aini COOCTBEHHBIX )KM3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0J1I0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKU 11€J1IeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBaHUS
JKM3HHU Ha 3eMIic;

MMOHMMAaHHMS TJI00AJTLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIMSIHHUS SKOHOMHYECKUX
MIPOIIECCOB HAa COCTOSTHUE IPUPOTHOM U COITUATBHOM CpEIbl;

OCO3HaHHUS HEOOXOAMMOCTH HMCIIONIB30BAHMS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
paIMoOHaIBLHOTO MPUPOAOIIOIE30BAHNUS;

AKTUBHOTO HETPHUATHS JEHCTBHUI, MPHUHOCSIIMX BpEJ OKPYXKaroliel MpUpOJHON cpene,
YMEHHUsI TIPOTHO3MPOBATh HEOIArONpUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHS MpPEeaIpPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAIATh UX;

HaJIW4Yusl PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKON KYIbTYPhI, OIBITa
JEeSITENFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCI WMH B
MO03HABATEIHbHON, KOMMYHUKATUBHON U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:



cOPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHOU MPAKTUKU;

MOHUMAaHM CHeNUPUKA XUMUU KaKk HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
palMOHAIBHOTO HAYYHOT'O MBIIIUICHHS], CO3[JaHUU 1IEJIOCTHOTO MPECTaBICHUs 00 OKpYKaroleM
MHpE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perieHur IpooIeM COXpaHEeHHS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH JJIi COBPEMEHHOW IMBUIIM3AIMH: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHMM HOBOM 0a3bl MarepHalbHOU
KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOIO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIICBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00eCreYeHNN YCIIOBHIA YCIIEITHOTO TPY/la M AKOJOTHYECKH KOM(POPTHON KHU3HH KaXKIOTO YICHA
o0l11ecTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH UCIOJIH30BATh MOJy4aeMbl€ 3HAHUS IS
aHalM3a U OOBSICHEHHUs SIBJICHUU OKPYKAIOIIErO0 MUpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKTIOYCHHST HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JAaHHBIX
C TEJBIO TIOJTYYE€HHUSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO MCIIOIB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHHS TTPOOIemM
B peaJbHBIX KU3HCHHBIX CUTYAIUIX;

WHTEpeca K MO3HAHWIO U UCCIIEIOBATEILCKOM IEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO M caMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAHWW TO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSAM Tpy/ia B pPa3audHbIX cepax mpodeccHoHaTbHON AeITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpenmera «XUMHUS» Ha YpOBHE
cpemHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HauYuMble s (OpPMHpPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUTMHAPHBIE
(MexTnpeMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAKAIOIINE LIEJIOCTHOCTh HAYyYHOUM KapTUHBI MHUpa
U crienu(puKy METO/I0B MO3HAHUS, CIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIeCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHue, HAOMI0IeHNE, U3MEPEHNE, YKCIIEPUMEHT U ApPYyTrue);

yHHUBEpCalbHblE  y4ueOHbIC JIEHUCTBUS (mo3HaBaTeIbHbIE, KOMMYHHUKAaTHBHBIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JatoLuXcs;

CIOCOOHOCTh  OOYYalOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXIUCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COLIMAIbHOW MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMHU JAeHCTBHAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh W aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBarth;

ONpeNeNsaTh LEeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI AESATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TMPU3HAKKM TOHSATHMI M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHITHS [ 00BICHEHUS OTJENbHBIX (DAaKTOB U SBICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIIUi;

YCTaHaBJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSIMU;



CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIYKTUBHBIC, I€TyKTUBHBIE, [10 aHAJIOT'MH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PACCMaTPUBACMBIX SBICHHIX, (POPMYIHUPOBATH BBIBOJBI U
3aKJIIOUEHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHM CUMBOJINYECKUE (3HAKOBBIE)
MO/IeNH, TPe0OPa30BBIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKH 3HAK (CMMBOJI) 3JIEMEHTAa,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUYECKOW peakuud — TPU PEHICHHHA Y4eOHBIX
[I03HABATENbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJIEJIbHbIE ITPEJICTaBICHUS JIs1
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB MU3Y9aeMbIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKHE e CTBHS:

BJIaJIETh OCHOBAMM METO/I0OB HAYYHOI'O [TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENM M 3aJadd  HMCCJIEIOBAHUS, KCIOJIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
U1 (GOopMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUI;

BJIaJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (GOopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOJAETIaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOUCKY METOJOB pEelIeHUus
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpPMAnuu (HAYIHO-TIOMYJIsIpHAS
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBOYHbIE MocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBATh MH(GOPMALIUIO PA3IMUHBIX BUI0OB U (POPM MpeCTaBICHUS, KPUTUYECKH OLIEHUBAThH
e€ I0CTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHble METOJbl MpH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /IJIsl BBITIOTHEHHSI YY€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIB30BAHUS WH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpelCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpH paboTe ¢ XUMHYECKOM
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecCKue M MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1€HCTBUSIMU:

3a/1aBaTh BOMPOCHI [0 CYIIECTBY OOCYXIaeMOW TEMBI B XOJi¢ AHANOra W/WIK JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATh CBOU TMPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATENBHOUN AESATEIBbHOCTHU, MOJTYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TMPH  BBIIOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3any y4eOHOro InpoekTta U (OpMYIHPOBATH BBIBOJBI 0 pPE3yAbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS MO3UIMIA B X0/1€ 00CYX/IeH!sI U1 0OMeHa MHEHHSIMU.

OBiajeHHne YHMBEPCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JIESATEIBHOCTD,
ompenenss e€ Ienu M 3a/aud, KOHTPOJIMPOBATh M MO Mepe HeoOXOAMMOCTH KOPPEKTUPOBAThH
Ipe/UlaraeMblii aJITOPUTM JEHCTBHI NMpPU BBHIOJHEHUU YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIOCOO UX PEIIEHHUs ¢ YUETOM MOIyUYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;



OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JACATEIILHOCTHA Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
INPEIMETHBIE PE3YJIbTATBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUuMUsD OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMHUYECKON COCTABJISIFOIICH €CTCCTBCHHO -HAYYHOM
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHHWH SIBJICHUUA MPHUPOJIBI, B (POPMUPOBAHUU MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPaKTUYECKUX 3a7a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJArarolnue
MOHATUSA (XUMHUYECKHUI 3JIEMEHT, aTOM, 3JIEKTpPOHHAs 000JI0YKa aToMa, MOJIEKYsla, BAJICHTHOCTD,
ANEKTPOOTPUIIATEILHOCTh, XHMHUUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTass U
COKpami€HHasi), MOJb, MOJSIpHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJeT,
(yHKIMOHANBHASA TPYINa, PajuKal, W30MEpHs, U30MEPHI, TOMOJOTUYECKHN pPsiJl, TOMOJOTH,
YTJIEBOJIOPOIBI, KUCIOPOJ U a30TCOJEPIKAIINE COCTUHEHHS, MOHOMED, TOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSMHEHNS); TEOPUH M 3aKOHBI (TEOPHUS CTPOCHUST OPraHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHsS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMs, JEKallie B OCHOBE MOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUU U O€30TTaCHOM HCTIOJIh30BAHUN BOXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y MIPAKTHUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHATHI, YCTaHABINBATh
MX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIME ITOHATUS IIPU OMMCAHUM COCTaBa, CTPOEHUS U
MPEBpAIICHUN OPTAaHUYECKUX COETUHEHMI;-

cOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XUMHUECKYI0 CHUMBOJUKY JJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYS OPraHUYECKUX BEIIECTB
U YpaBHEHHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIIA MOJIEKYJ OpPraHMYECKUX BELIECTB
JUISL WILTFOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIICKHOCTh U3YUEHHBIX OpPraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNpEeIeNEHHOMY KIAcCy/TpyIIe COeAUHEHUN
(YrneBonopopl, KUCIOPOA M  a30TCOJEp KalllMe COEAMHEHHUS, BBICOKOMOJEKYISIPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctemarudeckoit HomeHkiatype (IUPAC), a rtaxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJIMKOJb, TIUIEpUH, (QeHod, ¢GopMalbIerul, aleTalblIeru], MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIIOKO3a, (pPYyKTO3a,
KpaxMal, [IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUJIBI XUMUYECKOW CBS3H B OpPraHMYECKHX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHSI TPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOEHHUS OPraHUYeCKHUX
BemecTB A. M. byriepoBa [ist 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaThb COCTaB, CTPOCHHE, (UBUYECKUE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3TMYHBIX KJIACCOB OPTaHUUYECKHUX BEIIECTB
(MetaH, STaH, JTWJIEH, MPONWJEH, aleTwieH, OyraaueH-1,3, MerunOyramueHn-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIeTu/l, MypaBbUHAs U yKCyCHas
KHCTIOTBI, TIIOKO3a, Kpaxmall, [eJioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH



TEHETUYECKYIO CBSI3b MEXKJy HUMU YPAaBHEHUSIMU COOTBETCTBYIOLIMX XHMHUYECKHX pPEaKIUi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX OPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaThb HCTOUYHUKU YIIIEBOJOPOJHOTO ChHIPhS
(HedTh, MPUPOIHBIN Ta3, Yroyb), CHOCOOBI MX NEPEepadOTKH M MPAKTHYECKOE NPUMEHEHHUE
MIPOIYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHCHHSIM
(Maccbl, 00bEMa, KOJIMUECTBA HCXOJHOTO BEIIECTBA WIIN MPOAYKTA PEAKIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MIIH MPOAYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHUW BJIAJIETh CHCTEMOM 3HAHWH 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHMS, UCIOJIb3yeMbIX B XHMHMH TIPU U3YYEHUHU BEHIECTB M XHWMHUYECKHUX SIBJICHUH
(mabmofeHne, W3MEpEHUe, OKCIEPUMEHT, MOJICIHPOBAHMUE), HWCIOJIb30BATh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl PUHSITHS PEIICHNN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsIX, CBI3aHHBIX
C BEIIIECTBAMU U UX IPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOpPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKANU DSKCIIEPUMEHT
(npeBpalieHuss OpraHuYecKNX BELIECTB MPU HarpeBaHUM, MOJyYE€HUE ITHIIEHA U HU3yYEHHE €ro
CBOMCTB, KAYECTBEHHBIE PEAKIINN OPTAaHNYECKUX BEIIECTB, IEHATypaIvs OCITKOB IPU HarPeBaHUH,
IIBETHBIE PEAKITUU OCITKOB) B COOTBETCTBHUH C MPABUIAMHU TEXHUKH O€30TIaCHOCTH ITPU 00paIieHuu
C BeIIeCTBaMH U JTAOOPaTOPHBIM O00OPYAOBAHUEM, IPEACTABIATH PE3yJIbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (OpME 3aliCH YpaBHEHWU COOTBETCTBYIOIIMX peakmuii u (hopmyaupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YyJIbTAaTOB;

cOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeAcTBa MaccoBoi nHpopmaruu, THTEpHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHHUH COOMIOAaTh TIpaBUja SKOJIOTHYECKH IIeJIeCO00pa3HOTrO
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpY)Karolel MPUPOTHOM Cpelbl, 0CO3HABATh OMACHOCTh BO3JCUCTBUSI HA JKMBBIE OPraHU3MBI
OTpeNeNEHHBIX OpPraHUYECKUX BeUlecTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
puMepax crnocoObl YMEHBIICHHS] U IPEIOTBPAICHUS UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMUYECKUX SIBJICHHUIA;

JUIS CJETBIX U C1a00BUASIINX 00YUaIOIIUXCS: YMEHUE UCTOIb30BaTh PEIbePHO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitis mis 3anucu XuMudeckux Gopmyd.



11 KJIACC

IIpeaMeTHbIe pe3yJbTaThl 0CBOEHUS Kypca «O011as u HeopraHu4ecKkasi XUMUs» OTPaKaroT:
c(OPMHUPOBAHHOCTh TPEJCTABICHUN: O XWMHUYECKOW COCTaBJISIONICH €CTeCTBEHHO-

HAyYHOW KApTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SBJICHHUIA TPHUPOJIBI, B (HOPMUPOBAHUU

MBIIIICHUSI U KyJAbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIUMOW mist

pelieHus: MPaKTUYECKUX 3a7a4 U SKOJOTUUECKH 00OCHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO

U NIPUPOJIHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUM, KOTOpas BKIKYAET: OCHOBOIIOJArarollne
MOHATHSA (XMMHUYCCKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHBb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHX  PEaKIUid, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS NUCCOLUAILNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOHN PEeaKIuu, XUMUYECKOE PABHOBECHUE); TEOPUH 1 3aKOHBI (TEOPHSI DJEKTPOJIUTUUECKON
qucconuranuu, nepuoauyeckuil 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl BEUIECTB,
3aKOH COXPAaHEHMsI U TPEBPAIICHUS] SHEPTUU TPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHUA, JEKAIlHe B OCHOBE TMOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIyUeHUH W O€30MaCHOM HCIOJIb30BAaHWN BAXKHEUINTUX HEOPTaHMYECKUX BEIIECTB B
OBITY ¥ TIPAKTHYECKOM JCSITEIIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIISITH XapaKTePHbIE MPU3HAKK MIOHATHH, YCTaHABINBATD
WX B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIHME TOHSTHUS MPU ONMHUCAHWU HEOPTAHHMYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHUS
dbopMya BeEHIECTB W YpPaBHCHUH XUMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TtpuBHaibHBbIe Ha3BaHHUS OTACIBHBIX HEOPraHUYECKHUX BEHIECTB (YrapHbIN Ta3,
YIJICKUCIBIA Ta3, aMMHakK, raniéHas HW3BECTh, HeraméHas HM3BECTb, NMUTHEBAS COJA, MUPHUT U
Jpyrue);

c(hopMUPOBAaHHOCTh YMEHHUM OTIPEIEIISATH BAJICHTHOCTD M CTENICHb OKUCIICHUS XUMHYECKIX
AJIEMEHTOB B COSMHEHUSAX PA3TMYHOTO COCTaBa, BUJI XUMUYECKOM CBsI3U (KOBAJICHTHAs, HOHHAS,
MeTaJUTMYecKasi, BOJIOPOJHAs) B COCAUHECHHSIX, THI KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapaKTep Cpeabpl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOopMUPOBAaHHOCTh YMEHUH YCTaHABIMBATh MPUHAIC)KHOCTh HEOPTraHMYECKUX BEIIECTB
10 UX COCTaBY K OINpPEACIEHHOMY KJIACcCy/TpyIIe COeUHEHUH (ITPOCThIE BEIIECTBA — METAILIBI U
HEMETaJUIbl,  OKCHJIbI, = OCHOBAaHMS, KHCJIOTBI, aM(OTEpHBIC  THUIPOKCHJBI,  COJIN);
chOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICIH Mepuoaudeckoro 3akoHa J[.M. MenaeneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTENFHYIO U MMPOTHOCTUYECKYIO (DYHKIUY;
chOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKUX
aneMeHToB 1—4 nepuosioB Ileproanueckoit cucrembl XumMmudeckux anemenToB .M. Menneneena,
UCIIOJIB3Ys TMOHSTHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETHUCCKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUM 110 IEPHOJIaM U
rpynmnam  Ilepuonnueckor  cucrembl  xumuyeckux — anemeHtoB .M. Menneneesa;
chOpMUPOBAHHOCTh YMEHUU XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOMNCTBA
HEOPraHMYECKUX BELIECTB Pa3IUYHbIX KJIACCOB, MOATBEP)KIATh CYHIECTBOBAHME I€HETUYECKOMU
CBS3UM MEXJy HEOPraHMYECKMMHU BEIIECTBAaMU C TOMOIIBI) YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIUM;

c(hOpPMUPOBAHHOCTh YMEHHS KIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU O PA3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolINX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiu,
W3MEHEHUIO CTENICHEeW OKMCIICHHsSI DJIEMEHTOB, OOPAaTHMOCTH PEaKIIMU, YIaCTHUIO KaTaau3aTopa);
c(hOpPMUPOBAHHOCTh YMEHHUI COCTaBJISATh YPAaBHEHHs pPEaKlIUN pPa3UYHBIX THIIOB, TOJHBIC U



COKpAII€HHBIE YPaBHEHHUS PEaKIHii MOHHOTO OOMEHAa, YYUTHIBAsI YCIOBHUS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIa;

c(OPMHUPOBAHHOCTh YMEHHMI MPOBOAUTH PEAKIMH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH
COCTaB pAa3JIMYHbIX HEOPraHMYECKUX BELIECTB, pAaClO3HABaThb OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKPHIBATh CYHTHOCTh OKHUCIHTEIBHO-BOCCTAHOBHTEIBHBIX
peaxkiuii IoCpeCTBOM COCTaBIIEHHSI 3JIEKTPOHHOTO OanaHca ATUX pPEeaKlnii;

c(OPMHUPOBAHHOCTh YMEHHI OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUU OT
pa3nuyHBIX (DAKTOPOB; XapakTep CMEIIEHUS XHMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3zaeiicTBus (npuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh XMMHUYECKHE TIPOILIECCHI, JICXKAIIHE B
OCHOBE ITPOMBIIIJIEHHOTO MOJIyYEHHUS! CEPHOM KUCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTb
MpecTaBiIeHU 00 OOMMX HayyHBIX MPUHLHUIAX M KOJOTMYECKHX MpOoOIeMax XUMUYECKOTO
IIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHUS C HCIOJB30BAHUEM IOHSATHUSA
«MaccoBasi JI0Jil BELIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUH Tra30B NpPU XUMHUYECKUX
peaxiusx, Macchl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIN
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOro 3P deKTa peakiui Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, MPEBPAILIEHUS U COXPAaHEHUS YIHEPIUH;

c(hopMUPOBAaHHOCTh YMEHHI COOJIOATh TIpaBUjIa MOJB30BAHMS XUMUUYECKOU TTOCYI0N U
ab0paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUTAHUPOBATh U BBIMOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznmokeHrue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICNIEHHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (GaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peakldd HOHHOrO OOMEeHa, KaueCTBEHHbIE PEaKIMH Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamnely u «Hemeramib»y) B COOTBETCTBHHM C TMpPaBUJIAMH TEXHHKHU
0€301acHOCTH TP OOpaIIeHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHUEM, TTPEICTABIIATH
pe3ynbTaThl XMMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3MPOBATh XUMHUYECKYI) HH()OpPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX UICTOYHHUKOB (CpeJCcTBa MacCOBOI KOMMYyHUKalUU, THTepHET U Apyrux);
chOpMUPOBAHHOCTh YMEHUHN COOIIOAATh MpaBUiia SKOJOTHYECKH 1[€JIeCO00pa3HOTo MOBEACHUS B
ObITYy U TPYAOBOW JESITENLHOCTH B LENSIX COXPAaHEHHUS CBOETO 3I0POBbs M OKpYXKaromieu
MIPUPOJHOM Cpenibl, 0CO3HABaTh ONACHOCTbh BO3JEHCTBUS HA >KMBBIE OPraHMU3Mbl ONpPEACIIEHHBIX
BEIECTB, MOHMMas cMbich nokazatens [IJIK, mosicHsaTh Ha mpuMepax cnocoObl yMEHBUICHUS U
MPEeIOTBPAIIEHUS] WX BPEIHOTO BO3ACUCTBUS HAa OPraHuW3M YeJIOBeKa; A OO0ydaroluxcs C
OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3JIOPOBbS: yMEHHE TMPUMEHSATh 3HaHUS 00 OCHOBHBIX
JOCTYIHBIX METOJIaX IMO3HAHUS BELIECTB U XUMUYECKUX SBJICHUI;

JUIS CJICTIBIX U CIA0O0BUIAIINX 00YYAIOIIUXCS: YMEHHE UCTIOIb30BaTh PeNbe(hHO TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins muist 3anucu Xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

Ne n/m HaumMeHoBaHue pa3jen0B U TeM NMPOIrPaMMbl Beero Kourpoasnsie | Tpaktuueckue (?g:;z;:::z;fﬂ(;i:;];g:;;clz
padoThI padoThI
Paznen 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKONH XMMHUHA
11 IIpeamer oprannueckoil xumuu. Teopust CTpoeHus 3 Bubmoreka LJOK
opraHuveckux coeauHenuii A. M. Bytieposa https://myschool.edu.ru/
Wroro no pazaeny 3
Paznen 2. YraeBonopoabl
2.1 [IpenenbHbIe yTI€BOI0POIBI — aJIKAHBI 2 EhH6m_/IOTeKa OK
ttps://myschool.edu.ru/
29 HenpenenbHble yriieBOOPOABL: aJIKEHBI, AJIKaIUEHBI, 6 1 EI/IGHII/IOTeKa HOK
AJIKMHBI https://myschool.edu.ru/
2.3 ApomaTHYecKre yriieBOI0pOIbl 2 E&?}Z@%ﬁifiﬁ.{e du.ru/
24 [IpuponHbIe ICTOYHHUKH YTIIEBOJOPOIOB M UX 3 1 EI/IGHII/IOTeKa HOK
mepepaboTKa https://myschool.edu.ru/
Hroro mo pasneny 13
Pazpnen 3. Kuciopoacoaep:kauiue oprannyeckKue coenHeHMsI
3.1 Crouptel. enon 3 E%Zﬁ%ﬁi&%ﬁe du.ru/
3.2 Anpneruasl. KapooHoBbie kucaoThl. ClI0KHBIE 3(DUPBI 7 1 Bhlgti J;I:/I/(/)K/Ksi:fligf.{e du.ru/
33 YTASBOIE 3 . E}?ﬁ)ﬁ??%ﬁif%oof.{edu.ru/
Uroro mo pazneny 13
Paznen 4. A3oTcoaep:kanie opraHnvyeckue coeHeHns
4.1 AMUHBL. AMIUHOKHCIIOTHI. bermkn 3 BhI;ItGD J;I?/?rTnevai:fll_E)(gf.(e du.ru/
Utoro no pazgeny 3
Pazpen 5. BbicokOMOJIeKY IsIpPHBbIE COeIMHEHUS
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 BhI:tGD J;I:/I;/);]evlir%(gfe du.ru/
Wroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 2
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TEMATHYECKOE IINTAHUPOBAHUE

11 KUIACC

KoanyecTBo yacoB

Ne n/m HaumeHoBaHMe pa3iesioB H TeM MPOrPaMMbl B K DuiekTpoHHbBIE (U POBDBIE)
cero oHTpoabHbIe | [IpakTHyeckue 06PA30BATENLHBIE PECYPChI
padoThI padoThI
Pa3jen 1. TeopeTuueckue 0CHOBBI XMMHUHU
Crpoenne atomoB. [lepuonnueckuii 3aK0H U bubnuoreka ITOK
1.1 IMepuonnueckas cucTeMa XUMHUECKUX 3nementoB JI. 1. 3 https://myschool.edu.ru/
MenneneeBa
bu6mmorexa 1JOK
1.2 Crtpoenue BemecTBa. MHOrooOpa3ue BEIIECTB 4 hitps://myschool.edu.ru/
bu6mmoreka IJOK
13 XUMUYECKHE PEaKIIHH 6 1 https://myschool.edu.ru/
Hroro no pazaeiny 13
Pa3zaen 2. Heopranuyeckasi XumMus
bu6mmoreka IJOK
2.1 Meranet 6 . https://myschool.edu.ru/
bubauoreka IIOK
2.2 Hemeraner 9 1 https://myschool.edu.ru/
2.3 CBs13b HEOPraHUYECKHUX M OPTaHUYECKUX BEIIECTB 2 1 bubsmorexa [TOK
' P p B https://myschool.edu.ru/
Uroro mo pazneny 17
Pa3nen 3. XuMus M )KU3Hb
bubaunoreka IIOK
3.1 XUMHA HOKH3Hb 4 https://myschool.edu.ru/
Uroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 34 2 2



https://myschool.edu.ru/
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IMOYPOYHOE IIVIAHUPOBAHHUE 10 KIIACC
DJIEeKTPOHHbIE
Ne Jara P
Tema ypoka . . undposbie
n/n JdemMoHCTpauM-OHHBbII JlabopaTropHblii Ckopp.
Hara o0pa3oBaTe/ibHbIE
OnbIT ONbIT
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI 1.1 [Ipeamer opranuvyeckoi xumuu. Teopusi CTpoeHUs OPraHUYeCcKUuX
OpPraHuvYecKoi XUuMHH coenuHenuii A. M. bByraeposa (3 u)
O3HaKOMJIeHHE ¢ 00pa3aMu
OpraHn4eCKUX BEHIECTB U
. N MaTepuajaMy Ha UX OCHOBE;
[Ipenmer opranndeckoil XuMmuH, e p ’ Bbubmoreka [JOK
1(2) - OMBITBHI 110 MPEBPAIICHUIO .
BO3HHUKHOBCHHUE, Pa3BUTHE U 3HAYCHHE https://myschool.edu.ru/
OpPraHn4eCKUX BEHICCTB IIpH
HarpeBaHuu (maBneHue,
00yTrnH-BaHHE U TOPEHNUE).
MOJICITHPOBAHNE
2(2) Teopusi CTpOeHUSI OPTAaHUYECKUX COEAMHEHUN MOJIEKYJI bubmuoreka [IOK
A. M. ByTiiepoBa, €€ OCHOBHBIE TIOJIOKEHISI YTJIEBOIOPO/IOB u https://myschool.edu.ru/
raJloreHOIPON3BOIHBIX,
[pencrasnenue 0 KIaccupuKanyu
3(3) OpraHMYecKuX  BemecTB. HoMeHKmarypa bubmmoreka [IOK
(cucTemaTHuecKas) M TPUBHAIBHEIE HA3BAHUS https://myschool.edu.ru/
OpraHNYECKHX BEIICCTB
Pa3zgen 2. YriaeBoaopoabl 2.1 MpenesbHbIE YI1€BOAOPOALI — ANKAHBI (24)
Ka4eCTBEHHOE OIpe/ie-
JIeHU e aepoaa W
AJNKaHbI: COCTaB " CTpOEHHE, yrIepon bubmmoreka I[JOK
4(1) 5 BOJOpO/IA B _
TOMOJIOTUIECKHUH PSIJT https://myschool.edu.ru/
OpPraHUvecKuX
BEINCCTBAX;
5(2) MeraH 1 3TaH — NpocTENIINE NPEACTABUTEIN bubmmoreka [JOK
aJIKaHOB https://myschool.edu.ru/
2.2 HenpenenabHble YI1€BOAOPOIBI: ATKEHBI, AJIKATUEHBbI, ATKHHBI (64)
N bubmmotreka I[JOK
6(1) AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTRA 1

https://myschool.edu.ru/
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7(2) OTulneH W TponuieH — IpocTeimue Bubnmmorexa LJOK
MPEICTABUTEIN AJIKCHOB https://myschool.edu.ru/
8(3) IIpakTuyeckas padora Ne 1. «[lomydenue Bubmmoreka LJOK
ITUJICHA ¥ U3yYCHHE er0 CBOWCTBY https://myschool.edu.ru/
AJNKaaeHBbl. Byranuen-1,3 u 03HAKOMJICHHE c
9(4) Merwil6 TaaueH-1,3 e ’Hon eHHue obOpasiaMu IJ1acTMacc bubmmorexa LHOK
ytal o ya pastt ’ https://myschool.edu.ru/
CHHTETUYECKOT0 KayuyKa M Pe3UHBI Kay4yKOB M PE3HHBI,
AJIKAHBI: COCTaB U OCOOCHHOCTH CTPOEHUS
10(5) rOMOJIOTMYECKHi 71 AHGTI/IJIGI;I = bubimorexa [IOK
. PAA. https://myschool.edu.ru/
MPOCTCUIINY NPCACTABUTEIb AJIKUHOB
11(6) Boruncienns 1mo ypaBHEHHIO XMMHUYECKOM Bbubmoreka [JOK
peakiun https://myschool.edu.ru/
2.3 ApomaTuyecKkue yriaeBoaopoabl (24)
12(1) ApeHbl: O€H30 W TONYyON. TOKCHYHOCTH bubmmoreka LIOK
apeHoB https://myschool.edu.ru/
13(2) I'enernueckas CBA3b YTIEBO0PO/IOB, bubmmoreka LIOK
MPHHAIIEKAIINX K Pa3AMYHBIM KIIaccaM https://myschool.edu.ru/
2.4 IlpupoaHble MCTOYHUKH YIJIEBOJOPOAOB H UX NepepadoTka(3y)
[IpupomHsle  MCTOYHHKH  YTIIEBOJOPOJOB:
MIPUPOIHBINA Ta3 U MONMYTHBIE He(TIHBIE Ta3bl,
HepTh W TPOAYKTHI €€ TmepepaboTKu O3HAKOMJICHHE c
14(1) Pa(i)qé'mnble I;alél}c]zlftu' onpepeneHI/Ie komreknuamu  «HehTs» u bubmnorexa LIOK
. ' bel https://myschool.edu.ru/
MOJIEKYIISIpHOH ~ ()OPMYJIBI  OPTaHUYECKOTO «YTOmbY,
BEIIecTBa TI0 MAacCOBBIM JIONISIM aTOMOB
XIUMHYECKIX JJIEMEHTOB
[IpupomHble  MCTOYHHUKH JIEBOJIOPO/IOB:
15(2) npn po I[HI,II7I ra3 ¥ MOIYTHEIE }};zqmnilg rgabl bubmorexa LIOK
PUPOA T ’ https://myschool.edu.ru/
HedTh U MPOAYKTHI €€ epepadoTKu
16(3) Kourponibhass  pabdora mo  pasgeniny
«YTJ1eBOAOPOABLD)
Pazpnen 3. Kucnopoacoaepxammue
A pocoLepa 3.1 Cnuptel. @enod (3 4)
OpraHuvecKue coeTuHEeHus!
[IpenenbHBIE OTHOATOMHBIE CITUPTHI: METAHOI bubmmoreka I[JOK
17(2) pel A P -TOpPEHHUE CITUPTOB 1o

1 OTAaHOIJI. BOI[OpO)_IHaSI CBA3b

https://myschool.edu.ru/
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-Ka4YC€CTBCHHBIC
p€akuunu OJHOATOMHBIX

CIIUPTOB OKHCJICHUE
JTaHoNa OKCH/JIOM
meau(ll)
MHoroaToMHBIE CIIMPTBL: 3TUJICHTJIMKOJIb U
TITHepHH B3aUMOJICHCTBUE
18(2) Pacuémuble  3a0auu: —  ompeneneHue I“J'II/IHeprILHa . bubauoreka LIOK
MOJIEKYIAPHOH  (OPMYIIBI  OPTaHHUUECKOTO https://myschool.edu.ru/
rugpokcuom menu(ll)
BeliecTBa 1Mo macce (00beMy) NPOAYKTOB
CrOpaHus;
19(3) ®deHomn: cTpoeHUEe MOJEKYINbI, (hU3NYECKHE U Bbubmoreka [JOK
XMMHYECKUE CBOMCTBA, IPUMEHEHHE https://myschool.edu.ru/
3.2. Aasaeruabl. Kapoonossie kuciaorol. Cioxubie 3pupsl (74)
OKHCJICHUEC aMMHUAYHbIM
20(1) Anprerusl: GOpMaNbIErul U areTajibIerul. pacTBOpoM OKCHIa bu6mmoreka IJOK
Aueron cepedpa(l) u ruapokcumsoMm https://myschool.edu.ru/
memu(ll)
21(2) OIHOOCHOBHBIE TIpeIeIbHBIE KapOOHOBBIE bubnuoreka I[TOK
KHCJIOTBI: MypaBbHHAS U YKCYCHAsI https://myschool.edu.ru/
22(3) IIpakTnueckass padora Ne 2. «CgoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI
23(4) CreapuHOBass W OJICHHOBAs KHCJIOTHI, Kak bubaunoreka IIOK
MIPEACTABUTENN BBICIINX KAPOOHOBBIX KHCIIOT https://myschool.edu.ru/
24(5) Mpb1Ta Kak COTH BBICIIIHX KapOOHOBBIX KHCIIOT, bubmoreka [IOK
UX MOIOIIEE ICHCTBHE https://myschool.edu.ru/
CnoxHble  3GUpbl  KaKk  IPOU3BOIHBIC
bup p A bubaunoreka IIOK
25(6) KapOOHOBBIX KHCIOT. [HMIPOIHM3 CIOKHBIX _
https://myschool.edu.ru/
a¢upoB
26(7) Kupsr: TUAPOIH3, MIpUMEHEHHE, bubmmoreka I[JOK

Onomornyeckas POJIb )KUPOB

https://myschool.edu.ru/

3.3 Yraesoasl (34)
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YriaeBoasI: coCTaB KJ1accuuKaIus.
A ’ uca bubmuoreka LIOK
27(1) BakHelInMe — OpENCTaBUTENH:  IJIIOKO34, https://myschool.edu.ru/
¢dpykTO3a, caxaposa ' —
28(2) Kpaxman u 1memmono3a Kak MpHPOIHBIE B3aMMOJICHCTBHIE Bubmmoreka LJOK
MOJIUMEPBI KpaxmMajia ¢ MOJIoM https://myschool.edu.ru/
P P
KonTposbnasn  pabdora mo  pasumeny
29(3) «Kucnopozconaepkaiie OpraHHYECKHE
COEIMHEHUSD
Paznen 4. A3oTcoaep:kaiine opraHuyecKue
A Aepaant P 4.1. AMunbl. AMUHOKUCIOTHL beaku (3 u)
coeMHEH s
bubauoreka LIOK
30 (1) | AMMHBI: METHIAMHH U aHHIHH https//mvscf%f)ol edu ru/
AMI/IHOKI/ICHOTI)I KakK aM(@OTECPHBIC
2 (orep bu6mmoreka IJOK
31(2) OpraHHuYecKHe COCIMHEHUS, UX httns://myschool.edu.ru/
ouonornyeckoe 3HayeHue. Ilenruast : B
— JeHaTypanusi OCIIKOB IIpH
32(3) Benku xak nmpupoHbIe BEICOKOMOJIEKYIISIPHBIE Haf eBa}};EHI'l p bubmmoreka LIOK
COCTMHEHHUS p ’ https://myschool.edu.ru/
— LBETHBIC PeaKIIuu OEIKOB
Pazgen 5. BbicokoMoJieKyJIsIpHbIE
o yp 5.1 Ilnactmaccbl. Kayuyku. Boiokna (24)
COeIMHEHHsI
O03HAKOMIJICHHE C 00pa3lamMu
33(1) OCHOBHBIE TTOHSATHS XUMHH IIPUPOTHBIX u bu6nmoreka IJOK
BBICOKOMOJIEKYJISIPHBIX COEIUHEHMIM HUCKYCCTBEHHBIX  BOJIOKOH, https://myschool.edu.ru/
yisp
IJIaCTMAcC, KayIyKOB.
OcCHOBHBIC METOIBI CHHTE3a Bubmiorexa LIOK
34(2) BBICOKOMOTIEKYIISPHBIX COCMHEHMIA.

[ImacTmacchl, KaydyKH, BOJIOKHA

https://myschool.edu.ru/
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YYEBHO-METOJUYECKOE OBECIIEYEHUE ITPOI'PAMMbI

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
1. Xumust. 10 xmace : yued. ais obmeoOpaszoBat. opranu3anuii: 6a3ossiii ypoBens/ O.C. INabpuensn, H.I. Ocrpoymosa, C.A. Cnaakos.-4 —¢
u3n., crep. — M.: [IpocBewienue, 2022.- 128c.: ui.
2. Pymuruc I'.E. Xumus 10 xnace: yue6. mocodue st o0ieoOpa3oBar. opranusanuii: yrinyoi. yposens / I.E. Pymutuc, ®.I" ®enpaman. —
M.: Ilpocsemenue, 2018. — 351 c.

3.. Ky3pmenko H.E. Hauana xumun: ans nocrymnatonux B By3sl / H.E. Ky3smenko, B.B. Epemun, B.A. [lonkos. — 17-u3a. — M.: JlaGoparopus
sHaHui, 2017. — 704 c.

METOANYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIS
. O.C.T'abpuensn, ['.I".JIpicoBa «Xumust Meroandeckoe nmocodue — 06a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.
. O.C.TI'abpuensn, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3aavyax, ynpaxuenusx. 11 kiace» — M.: Ipoda, 2023 ro.
. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposibHbIE U TpOBEpOUYHBIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumust 11 kmacc: HacronpHas kaura s yaurens». Yacte 1 — M.: JIpoda, 2019 rox.
. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas kaura myist yautens». Yacts 2 — M.: JIpoda, 2022 ro.
. O.C.I'abpuensn, I[1.B.Pemetos, N.I.OctpoymoBa «3amaun 1Mo XMMHUHU U CIOCOOBI UX pemeHus» - M.: «/Ipodan, 2021ro.
. B.I'. leauncoBa «Xumus 11 xmacc noypounsle miansl o yaeouuky O.C.I"'abpuensna, I'.I".JIsicoBoii» - Boarorpamy Yuurtens 2018ro.
. M.A.Psa6oBa, V.1O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kiaacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensH, N.I".ocTpoyMOB « XUMHUYECKHI SKCTIEpUMEHT B 1iKoJe 11 kimacey; - M.: Ipoda. — 2019 rox.
10.Inmaktnueckuit matepuan no xumuu. 10-11 knacc. Papeuxuii u ap.. 1999
11.Coopuuk 3amau mo xumu ¢ pemenusmu 8-11 kmace. Kysemenko E.H., 2003, 640 c.
12 .Pageukwnii A. M., Xumuueckuii Tperaxep mo xumuu 8-11 xmacc. [Tocodue mis yaurens. Mocksa: [Ipocsemenue, 2010
13.Tematuueckue TecTsl 1o oprannueckoit xumuu. 10 kinace/ T.A. boposckux.-M.: U3naTenscTBO « DKk3amen», 2013.-159¢.

I ®POBBIE OBPA3OBATEJBHBIE PECYPChI U PECYPCbl CETU UHTEPHET
1. http://ege.yandex.ru/chemistry/
2. http:/Ichem.reshuege.ru/
3. http://himege.ru/
4. http://pouchu.ru/
5. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
6. http://lwww.zavuch.info/methodlib/134/
7. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
8. www.olimpmgou.narod.ru.
9. http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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