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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XMMHU Ha YpOBHE CPEIHEro ooIero oOpazoBaHHs pa3paboTaHa HAa OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanuny,
TpeOOBaHUN K pe3yiabTaTaM OCBOSHUS (eAepalibHONH 00pa30oBaTENLHOW MPOTPaMMBbl CPEIHETO
obmero oo6pazoBanus (POIl COO), mnpencraBieHHbIXx B DenepasbHOM TroCyJapCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom Konuenmmm mnpenonaBaHusl yd4eOHOTO TMpeamMera
«Xumusi» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peann3yrnnX OCHOBHBIC
oOpa3oBaTesbHbIE TPOTPAMMBI, U OCHOBHBIX MOJOXEeHHHA «CTpaTreruu pa3BUTHs BOCHHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa a0 2025 roxa» (Pacnopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MpOTrpamMMbl 10 XHUMHUH, K ONPEICTICHHIO O0IIel CTpaTeruu
00y4eHHs, BOCIUTAHUS U Pa3BUTHsI O0YJAIOUINXCS CPEICTBAMH yIEOHOTO TIpeaMeTa « XUMUS JUIs
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIIM KOHIeNTyanbHble monoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIE€TIeH, COIepKaHuUsl, Pe3yJbTaToB O0ydeHus W TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe  oOpa3oBaHHMe,  IOJIy4aeMO€  BBINYCKHMKaMH  0011eo0pa3oBaTesbHOM
OpraHu3aIliH, SBISIETCS HEOTHEMIIEMOW YacThI0 X 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAFOIIAM
ATAINOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MTPHUCYIIHX
[EJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaroTcs TO3HAHHS 3aKOHOB
pupobl, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIBbTYphl YENIOBEKA, a TaKiKe AKOJOTHUECKH
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO M MIPHUPOJHOM cpere. Peanmsyercs xumudeckoe
o0Opa3zoBaHue OOy4alOUIMXCS HAa YPOBHE CPEAHETO OO0IIero oOpa3oBaHHs CpPEACTBAMH Y4eOHOTO
npeaMera «XUMHUS, COJAEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEeNieHbl B MporpaMMe Mo XUMHH C
y4€ToM crerupuKd HAyKH XUMUHU, €€ 3HaYeHUS B MO3HAHUM MPUPOJbI U B MATEPUAIBHOM JKU3HU
oOmiecTBa, a TaKke C Y4€TOM OOIIMX Iefiell W MPUHIUIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHETo 00111ero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0co0yi0 pojib B COBPEMEHHOM
LUMBUIU3ALMU, B CO3JIaHUU HOBOHM 0a3zbl MarepualibHOM KyiabTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHATILHOTO HAYYHOTO MBIIIJICHUS, B CO3[JaHHE [[EJIOCTHOTO MPEJCTaBlICHUs 00
OKPY)KaIOIlleM MHUpE KaKk O €JUHCTBE MPHUPOJAbI M YelIOBEKa, KOTopoe (opMHUpyeTcs B XMUMHH Ha
OCHOBE NMOHMMAaHMSI BEIIECTBEHHOTO0 COCTaBa OKPYKAIOIIET0 MHPa, OCO3HAHUS B3aUMOCBSI3U MEX]Y
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHO B3aMMOJICHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMU, XHMHs CTalla HEOThEMJIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPYy/Ja U >KU3HH KaXI0TO 4YIeHa
obmiectBa. CoBpeMeHHass XUMHUsI KaKk Hayka CO3UIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HaIpaBJIeHa Ha pelIeHre ITI00aTbHBIX MTPOOJIeM YCTOWYMBOTO Pa3BUTHSI YE€JIOBEUECTBA — ChIPbEBOM,
SHEPreTHUECKOH, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cootBercTBUM C OOmMIMMH UENSIMH W TPUHIUIAMHU CpEAHEro oO0Iero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbIil ypOBEHb M3Y4€HHUS]) OPHEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOJTOTOBKY OOYYaOLIMXCS, HEOOXOIUMYI0 UM JUis
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLUYyMAa,
NPOJOJKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisiomuMu npeaMeTa «XuMus ABISIOTCA 0a30Bble Kypchl — «OpraHuyecKkast XUMHs»
n «OO0mast 1 HeopraHuyeckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI1 HayKH: cHCTeMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKIIOYCHHEM 3HaHUM U3
oOmiell XuMUM) U opraHuyeckod Xxumun. @opMHUpPOBaHUE JAHHOM CHCTEMBbl 3HAHUH NMPU U3yYEHUU
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHsI BCErO MHOTrooOpasusi BELIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOIas U HeopraHuuecKas
XuMus» cHopMHUpOBaHA B MPOrpaMMe MO XMUMHH Ha OCHOBE CHUCTEMHOTO IMOAX0Ja K H3yYCHHIO
yuyeOHOro Mmartepuaia U OOYCIOBJICHA HUCTOPHUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUW Ha
ONPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHHM BELIECTBA
paccMaTpuBalOTCs Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOCHHUS OPraHUYECKUX COCIMHEHMH, a
TAaKK€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DBJICKTPOHHBIX MPEJCTABICHUNA O CTPOCHHM BEIECTB.
CBenennsi 00 M3ydaeMblX B Kypce BEIECTBAX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB IO
CIIOXKHBIX OHMOJIOTMYECKH AaKTUBHBIX COCAMHCHHUH. B Kypce OpraHMYecKOW XWMHH TOJTy4aroT
pa3BuTHE COHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOINEro oO0pa3oBaHHS TICPBOHAYAILHBIC
MIPEJICTABJICHUSI O XMMHYECKOW CBSI3M, KJIACCU(DMKAIMOHHBIX MPH3HAKAX BEIISCTB, 3aBUCHMOCTH
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIUU.

[Tox HOBBIM YIJIOM 3peHHS B TpeaMeTe «XuUMHUs» 0a30BOro ypOBHS PacCMaTPHBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIero o0Opa3oBaHUs TEOPETUUYECKUU MaTepual u
(hakTOJIOTHYECKHE CBEJIEHUS O BEIIECTBAX M XMUMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mmass U HeopraHWveckass XUMHs» OOYyJalOIIMMCS TPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATH
3HAQYE€HHE MEPUOIUUECKOTO 3aKOHA ¢ OOIETEOPETUUECKUX U METOI0JIOTMYECKUX TTO3UIINM, TITy0xKe
MOHSATHh UCTOPUUECKOE U3MEHEHHE (DYHKIIMI 9TOTO 3aKOHA — OT 0000IIarNIeH 10 00BICHSIONEH 1
MPOTHO3HUPYIOLIEH.

Ennnas cucrteMa 3HaHUN O BaXXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAaX H
MMPUMEHEHHH, a TAKKe O XUMHUUYECKHX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
ponojHsAercss B Kypcax 10 wm 11 KimaccoB 3neMEHTaMM  COJEp)KAaHUS, HMEIOIIHMHU
KYJIbTYpOJOTHYECKUH ¥ TPHUKIAJAHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TOHWMAaHHUIO
B3aMMOCBSI3M XHMHHM C JPYTUMH HayKaMH, pacKpbhIBaloT €€ pojib B TO3HABaTEIbHOU W
MPAKTUYECKOU JEeSTeIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHS K MPOLECCY
TBOpUECTBa B 00JAaCTH TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XUMUU, MOMOTAIOT BBIMYCKHUKY
OpUEHTUPOBATHCS B OOILECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMpOOJIeMax, CBA3AHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOpPMAIMIO M NPUMEHSATh €€ JUIsl MOMOJHEHHUS 3HAHWM, pelieHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX HMCCIENOBATENbCKUX 3adad. B menom conepkanue
yueOHOro mpeamera «XUMHUS» AHHOTO YPOBHS M3YYEHHS OPUEHTHPOBAHO Ha (OPMHUpPOBAHHUE Y
oOyyaronmxcs MHUPOBO33PEHUYECKOM OCHOBBI ISl MOHMMAaHMS (GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHUaIbHOE EIUHCTBO HEOPraHWYEeCKOrO0 M OPraHu4YecKoro Mupa, oOyCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOCHHEM, [TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUN MYTEM 3KCIEPUMEHTA U
pelieHus TMPOTUBOPEUYHMH MeEXAy HOBBIMU (DaKTaMH M TEOPETUYECKUMHU MPEINOChUIKaMHU,
OCO3HAHHE POJIM XMUMHHU B PELICHUH 3KOJOTHYECKUX IMpoOjeM, a Takxke MpolieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B mnane pemieHus 3a1a4 BOCIHUTAHUSA, PA3BUTHS U COLUANIM3AIMHA O0YYAIOLIUXCS TIPUHSATHIC
MporpaMMON MO XUMHHM MOJAXOJbl K OIPEACNICHUIO COACPKAHMUS M IOCTPOEHHUS IpeaAMeTa
npeaycMarpuBaoT (OPMUPOBAHUE YHHBEPCAJIbHBIX YUEOHBIX JEHCTBHI, HMEIOUMX 0a30BoOe
3HAYEHUE I PA3IUYHBIX BUJIOB JESATENLHOCTH: pElIeHHs MpobaeM, IOMCcKa, aHaau3a u o0paboTku
nHpopMaliY, HEOOXOAUMBIX Ui MPUOOPETEHUS OIbITa MPAKTHYECKOW M HCCIeI0BATENbCKON
JEeSATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XHUMUHU.

B mpakTuke nmpenoiaBaHus XMMHUH KaKk Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus, Tak U Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs, MPHU OIMpPENEICHUH COJEPKaTeIbHONW XapaKTePUCTHKU
nenerd M3ydeHus IpeaMeTa HalpaBJIE€HUEM IEPBOCTENIEHHONW 3HAYMMOCTH  TPATUIMOHHO
npu3Haércss  (GopMHupoBaHHE OCHOB XUMHUYECKOW Hayku Kak o0JacTd  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOMN JIEATETbHOCTH YEJOBEKAa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KylnbTypbl. C METOAMYECKOW TOUKM 3PEHHUS] TAKOM MOJXOJ K ONPEIEICHHUIO Lelell H3ydeHus
MpeAMETa SIBISETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUsI TJIABHBIMHM LIETSIMU H3y4EHUs TpeaMeTra «XuMHUs» Ha
6azoBom ypoBHe (10 =11 xJ1.) sBASIOTCS:



e (QopMUpOBaHHWE CHUCTEMBl XHMHUYECKUX 3HAHUH Kak BaXKHEHIICH COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KApTUHBI MHUpPA, B OCHOBE KOTOPOW JEXKAT KIIOYEBBIC MOHSITHS,
(yHIaMeHTaIbHBIE 3aKOHBl M TEOPUHM XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE U
MOHMUMAHUE CYIIHOCTH JIOCTYIHBIX O0OOOIIEHNI MHUPOBO33PEHUYECKOTO  Xapakrepa,
03HAKOMJICHUE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (QopMUpOBaHHE M DPA3BUTHE MPEICTABICHHUIA O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XAMHYCCKUX PEAKIUH, HEOOXOMUMBIX I NPUOOPETCHHS yYMEHUN OPHEHTUPOBATHCS B
MHUpPE BEIIECTB U XMMHYCCKUX SBIICHUH, UMCIOIIUX MECTO B MPHPOJIC, B MPAKTUUCCKON U
MOBCEIHEBHOM JKU3HU;

e Ppa3BUTHC YMEHUH M CIIOCOOOB JICATEIHHOCTH, CBSA3aHHBIX C HAOIIOJCHHEM U OOBSICHCHUEM
XAMHYECKOTO JKCIICPUMEHTa, COOJIOACHHEM TIpaBUJ O€30TacHOrO OOpamieHusl ¢
BEII[ECTBAMHU.

Hapsimy ¢ aTum, comepkareibHas XapaKTEepHCTHKA IeJIed W 3a7ad M3ydeHHs IMpeaMera B
MpOrpaMMe MO0 XMMHHM YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPHOPHTETAMHU B
cucteMe cpenHero oomero obpazoBanusa. CeroaHs B MPENOJaBaHUM XUMHUU B OOJBIICH CTENEHU
OTIa€TCs MPENOYTECHUE MPAKTUICCKON KOMITOHEHTE COJICpXKaHUs 00yUeHUS, OpUSHTHPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHUKA OOI1e00pa30BaTeIbHON OpraHu3alliy, BJIaICIONIer0 He HAOOPOM 3HAHUM,
a (QYHKIMOHAIBHOH T'PAMOTHOCTBIO, TO €CTh CIMOCOOAMH W YMCHHSMH aKTHBHOTO TOJNyYCHHS
3HAHWW W TIPUMEHEHUS UX B PEATLHOM KU3HU JIJIS PEIICHUS MPAKTHYSCKUX 3a]1a4.

B cBsi31 ¢ 3TUM TIpH H3YYCHHH TIpeMeTa « XUMUSD) TOMUHUPYIOIIEe 3HAYCHUE TPHOOPETaoOT
TaKWe e U 33JIa4H, KaK:

aJIanTanys 00yJarmuXcs K YCIOBUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA, (hopMHUpOBaHHE
WHTEJUICKTYaJTbHO  Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TMPHUHSATHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX >KM3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dhopmupoBaHUE y 00YJArONTUXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUH ), UMEIOIINX
YHHUBEpCaJbHOE 3HAYEHHUE Ui Pa3IMYHBIX BUAOB JEATEIbHOCTH: pEHICHHs] MpoOseM, TOUCKa,
aHanu3a ¥ 00paboOTKM HMH(pOpPMANNK, HEOOXOIUMBIX IS TMPHOOPETCHHUS OMbITa ICATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B IIO3HAHWU XHUMHUHU, a TaKKe [UIsI OLCHKUM C TO3MIIMMA
9KOJIOTHYECKON OE€30MacHOCTH XapakTepa BIMSHHS BEUIECTB M XUMHYECKHX IIPOLIECCOB Ha
OpraHu3M 4YejoBeKa U MPUPOJHYIO CPEY;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEMH
oOyyarouuxcs: CHOCOOHOCTHM CaMOCTOSATENbHO MPUOOpEeTaTh HOBBIE 3HAHMS MO0 XUMHUU B
COOTBETCTBUU C >KM3HEHHBIMHU IMOTPEOHOCTSAMH, HCIIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOWCKA W aHalu3a y4eOHON M Hay4YHO-MOMYJISIpHON MH(OpPMAMM XUMHYECKOTO
COJIepKaHNUS;

(dbopMHpOBaHHE U PA3BUTHE Y OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBIIIICHHUS,
HaO0IaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPble 0COOCHHO HEOOXOAUMBI, B YACTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPHUMEHTA;

BOCITUTaHHE Y oOydaromuxcs yOekIEHHOCTH B TYMaHHUCTUUYECKON HANpaBICHHOCTH XUMUH,
e€ BaXHOH pOJM B pEIICHWH TIHOOATbHBIX MPOOJEeM paIMOHATBFHOTO MPUPOAOIOIB30BaHNS,
MOTIOJTHEHHSI SHEPTreTHYECKUX PECypCOB U COXPaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IUMOCTH OEPEeKHOTO OTHOIIEHUS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOPETEHHUS
OTIbITa WCTOJB30BAHUS MOJNYYCHHBIX 3HAHUHM I MPUHATHS TPAMOTHBIX PEIICHUN B CHUTYalUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHHUSIMH.

B yueGHOM mnaHe cpemHero oOmiero oOpazoBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE PEAMETHD.

OO1mree 4MciIO YacoB, OTBEAEHHBIX ISl M3YYCHHSI XMMHH, Ha 0a30BOM YPOBHE CpEIHEro
obmiero o6pazoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henenro), B 11 kacce —
34 gaca (1 gac B Henento).



COILEPKAHUE OBYYUEHUA

10 KITACC
OPT'TAHUYECKAA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€ ocHOBHBIE TOJOXKeHUs. CTpyKTypHbIe (OPMYIBI OpPraHWYECKUX BEHIECTB. [ omoiorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne 0  KiIacCHpUKAIMKM  OpraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHM (cucreMarudeckas) M TpUBHAJIbHBIE HAa3BaHUSA BaKHEUIIMX
MIpe/ICTaBUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEILIECTB, HaOJIO/IEHUE M ONHCAHME JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MPEJICTAaBUTENN aJIKaHOB: (pU3MUecCKWe U XUMHYECKHE CBOMCTBA (peakiuH 3aMelleHus u
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYEeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATAlIUU, OKUCIICHUS U TIOJMMEpPU3allin), MOTy4eHuEe U IPUMEHEHHE.

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

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psA. AlETUIeH —
MPOCTEHINNIA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKUE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noaiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKAMMH K pa3JIuHbIM KJlaccaMm.

[IpupoanHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTaTUTHYECKUii), muposu3. [IpoaykTel nepepaboTku HeTH, NX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3iaMu MmiIacTMacc, KaydykoB U pe3uHbl, KoJuiekuu «HedTs» n «YTome», MoAgenupoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOIWYECTBA
HCXOJIHOTO BEIIEeCTBA WIM MPOJYKTAa PEaKIMHU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MJIM MPOJTYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTPOCHHE, (UIUUYECKUE U
XMMHYECKHUE CBOWCTBA (PEaKIMU C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOPOJIaMH, TOPEHHE),




npuMeHeHne. BoaopoiHele CBSA3M MEXIy MOJIEKYJaMH cupToB. JlelicTBHEe METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOAaTOMHbIE CIuUpThl). JleiicTBUe Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLepuHa U
STUJICHTJIUKOJIS.

@eHoJI: CTPOCHHE MOJIEKYbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemownwvl. DopManbAETH, aUETAIbIETU]: CTPOEHUE, (QU3UUYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[I0JIy4Y€HHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE IpenebHble KapOOHOBbIE KUCIOTHl. MypaBbUHAsl U YKCYCHAash KUCJIOTBHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs KJlacca KUCIIOT, peaKIIUs
sTepuduKanmm), IMoJyyeHHe U npuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE ACUCTBHE.

CnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuUKaIus yrieBo10B (MOHO-, TU- U TIOJIMcaxapubl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoOlicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEeHHE, OpOKEHHE TJIIOKO3bl), HAXOXJIEHHE B MPHUPOJE,
puMeHeHue, onosornueckast poib. DortocuuTes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoanbie noiumepbl. CTpoeHne Kpaxmasia U LEUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIHsI C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcugom Menu(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bobrunicnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00BbEMa, KOJIMWYEeCTBa
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMy IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak amQOoTepHble OpraHuyeckue coenuHeHus. Dusnyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuUHOKHUCIOT. [lenTumpt.

benku kak NpHUpoJIHBIE BBICOKOMOJIEKYNISIpHbIE coequHeHus. IlepBuyHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

OKcIepUMEeHTaIbHbIE METO/Ibl M3YYEHHs BEIIECTB M HMX IpeBpallleHuil: HaOnroneHue U
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BricokomoiieKyJ/IsIpHbIE COeIMHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAs MOJIEKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLus ¥ MOJTUKOH ICHCAIUS.



OKCIepUMEHTANIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPAILLEHUI: 03HAKOMIIEHUE C
o0pa3aMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBS3HU.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHudeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHHA, TaK H
MOHATHM, SBJISIOLIUXCA CUCTEMHBIMU 11 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHA: SBJICHUE, HAy4YHbIH (aKkT, TUMOTE3a, 3aKOH,
Teopus, aHajdW3, CHHTE3, KIacCUPHUKAIMs, MEePUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, (PM3MUECKUE BEIUYMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBObI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE TOPO/bI, T0JIE3HBIE UCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomorus: NUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MAaTEpPUaIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMHUYecKui dieMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHepreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB 10 OpOUTaIsIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonuueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB . .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumomnueckoid cHCTEMBl XUMHUYECKHX
anementoB [[. M. MenpaeneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaMm U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKas CBs3b. BuUABI XUMHUYECKON CBsi3uM (KOBaJEHTHAas
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpULATeNbHOCTh. CTeneHb OKUCIIeHNs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cuctemax. MICTUHHBIE U KOJIJIOMAHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdecknx coeauHeHud. HomeHknmatypa HeopraHu4ecKuX
BellecTB. ['eHeTHueckas CBSI3b HEOPraHWYECKHUX BEIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Krnaccudukanus XUMHUYECKHX pPEaKIWi B HEOPraHMYecKoW u
OpraHMYEeCKON XUMHH. 3aKOH COXPAHEHHUs MAacChl BELIECTB, 3aKOH COXPAaHEHUs U MPEBpaAIICHUS
SHEPTrUM MPU XUMUUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4HbIX (akTopoB. OOpaTUMbIE peakiuu.
Xumuyeckoe paBHOBecue. DakTOpbl, BIUSIONIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle [Hlatense.



DnexTponuTHueckas mucconuaius. CuibHbIE W Cialdbie AMeKTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, IIeI0YHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

DKCIEePUMEHTAIbHBIE METOJIbI M3yY€HHUs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIHS
tabmun, «[lepuoanueckas cuctema xumuueckux snemeHToB JI. VM. MeHpaeneeBa», u3ydeHUE
MOJIeJIe KPUCTAJUIMUECKUX pelETOK, HaOMI0JIEHne M OINUCAaHUE JIEMOHCTPAIIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE TEPOKCUAA BOJOPOJAa B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/ieJICHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
HMOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHUYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAM.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUAM XUMUUYECKUX PEAKIIUNA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI ¢ UCTIOIB30BAHUEM MOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilomoxxenune HemeramioB B Ilepuoanyeckoil cuCTeME XMMHUYECKUX
anemeHntoB JI. . MenneneeBa W OCOOCHHOCTHM CTPOCHHS aToMOB. Du3MyYecKue CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepbl, hochopa u yriaeposa).

XWMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaXKHENIIINX HEMETAIUIOB U UX COCMHEHUN.

Mertamnel. [lonoxenune metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OcoOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00070UeK aToMOB MeTayioB. Oomiue
¢uzudeckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
ATIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

OO6mwme cnocoOsI MoTy4eHus: MeTauioB. [I[puMeHeHrne MeTaioB B OBITY U TEXHUKE.

DKClepUMEHTAIbHBIE METOJbl H3Y4YEeHHsI BEIIECTB M MX MPEBpalleHUN: H3ydYeHHe
KoJulekuuu «MeTaibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX
3a1a4, HaONIOJleHWEe ¥  ONHMCAHUWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHCIOT U LIEJIOYEl, KaueCTBEHHBIE
peaxkuu Ha KaTUOHBI METAJJIOB).

Pacuérnble 3agaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEIIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MIPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecrie4eHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MUIIEBOI O€301MacHOCTH,
pa3BUTUU MeAUIMHBL. [loHATME O HayuyHBIX METOJaxX I[IO3HAaHUS BEHIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBienuss 00 OOMKMX HAayYHBIX TPUHILHUINAX [POMBIIUIEHHOTO TMOJyYeHHUS
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KpPackH, CTEKJIO, KepaMHKa, MaTepHalbl JUIsl SJIEKTPOHUKH,
HaHOMATEpHUAJIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUSI.

XuUMHUS U 3/I0pOBbE YEJIOBEKA: MpaBuia HCIOJb30BAHUS JIEKAPCTBEHHBIX MPENaparoB,
MpaBuiia 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.



Peanuzanus MeXIpeaMETHBIX CBS3€H MpH U3ydeHUH OOIIeH M HEOPraHUYeCKOM XUMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 MCIIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHA,
TaK U NOHSTUMN, ABJISIOLIMXCSA CUCTEMHBIMU JJIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TUmorTesa, 3aKOH, TEopus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAUYHOCTh,  HAOMIONEHHWE,  AKCIEPUMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®duznka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPI€TUYECKUIl YPOBEHb, BEILLECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3NUYECKUE BEIMUMHBI U €AMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buosorusi: kneTka, OpraHm3M, SKOCHCTeMa, Ouochepa, Makpo- U MHKPODIEMEHTHI,
BUTAMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHeEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKas POMBIIIJIEHHOCTH, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHalIOB, AJIEKTPOHHAs MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
porpamMM CpeIaHero oO0Imero oOpa3oBaHMs (JMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM).
HayuHo-meToanueckoil 0CHOBOM A1l pa3pabOTKU IJIaHUPYEMbIX PE3Yy/IbTaTOB OCBOEHUS IIPOrpaMM
cpeanero o0riero o0pa3oBaHus SABISETCS CUCTEMHO-ESITEILHOCTHBIHN MOIXOI.

B cootBercTBUM € CHCTEMHO-/AEATEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeAMETa «XHUMHUS» Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHUsl BbIIEICHbBI
CJIETYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHCS POCCUICKONW TpakTaHCKOW HIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAaMOOTIPEIETICHHIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

LI€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHWH JMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaAULINi 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYy4YalolIUXCS PYKOBOJICTBOBATbCS B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, MPUCYLIUMHU  LEJIOCTHOM CHCTEME XHMHYECKOIo
o0pazoBaHUs;

HaJIM4ue MPaBOCO3HAHUS SKOJIOTMUECKON KyJIbTYphl U CIOCOOHOCTH CTaBUTh LEJIHU U CTPOUTH
KU3HCHHBIC IUIaHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeIMeTa «XUMUS» JOCTUTalOTCs B €IMHCTBE y4EOHOM
U BOCIUTATEIbHON NEATENbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKMMHM, COLIMOKYJIBTYPHBIMHU,
IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJlaMH POCCHICKOrO TI'pa)kJaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOpPMaMH W IpaBWJIaMM IOBEICHHUS, CIIOCOOCTBYIOUIMMM IIpolieccamM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIINXCSL.

JInuHOCTHBIE pe3ylbTaThl OCBOEHMS HpeaMera «XHMHA» OTPaKaroT C(HOPMHUPOBAHHOCTh
OIbITA O3HABATEJILHOM U MPAKTUYECKOM eSTeIbHOCTH 00YJaIOIIMXCs 110 PeAU3aluU IPUHSTHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHMs OOYYaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U OOS3aHHOCTEH, yBaXKeHMs K
3aKOHY M NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAJIbHBIX HOpMax W MpaBWIaX MEXJIWYHOCTHBIX OTHOILIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON IEATENbHOCTH IPHU CO3AAHUU Y4eOHBIX MPOEKTOB,
peleHnH y4eOHBIX M [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY M apryMEHThl JAPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEYECTBEHHON XUMUU;

yBa)KEHHsI K IPOIEcCy TBOPUECTBA B OOIACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHHS XMMMUH,
0CO3HAHMS TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT UINTENbHBIX HAaOII01eH!H, KPOTIOTINBBIX
9KCIEPUMEHTAJIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYZa YUEHBIX U MPAKTUKOB;

MHTepeca U MO3HaBaTEebHBIX MOTHBOB B MOJYYEHUH U MOCIEIYIOLIeM aHaIu3e HHPOpMaLuu
0 MEPENOBBIX JOCTUKEHUIX COBPEMEHHOM OTEUECTBEHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBS3aHHBIC C XHMHYECKUMH SIBICHHUSIMH, W TPUHUMATh
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACHh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

FOTOBHOCTU OILIEHMBAaTh CBOE MOBEACHUE M TMOCTYIIKM CBOMX TOBApUUIEH C MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS LEHHOCTEH 370poBOTO M Oe3omacHOro ooOpas3a JKW3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroICHHS TIPaBIJI OE30TTaCHOTO OOpAIICHUS C BEIIECTBAMHU B OBITY, MOBCEAHCBHOW KU3HU
U B TPYAOBOM JNEATEIBHOCTH;

TMOHMMAaHMSI IEHHOCTH MPaBUJI WHIUBUIYaTbHOTO M KOJUIEKTUBHOTO O€3011aCHOTO MOBEACHUS
B CUTYAIIUsIX, YIPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBHA W HENPHSITHS BPEAHBIX MPUBBIUCK (YIMOTPEOJICHUS aJTKOTOJIA,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEOBATEIbCKON  JIeATEITHLHOCTH,
00I111€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEHICHUH MPAKTUYECKUX 3a/ad  COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPaKTUUYECKOMY U3YUEHUIO MPodeccruid pa3InyHOTO poJia, B TOM YHCIIe HA OCHOBE
MPUMEHCHHSI ITPEIMETHBIX 3HAHUH 110 XHMHH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJTBHOW TPAEKTOPHUU 00pazoBaHUs, OymyIiein
npodeccur M peaau3aiui COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTHYECKH II€JIECO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE, KaK MCTOYHHKY CYIIECTBOBAHMUS
JKM3HH Ha 3eMIie;

MOHUMAaHMs TJI00ANIbHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM, BIUSHUS SKOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbl;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJIb30BAaHUSA JOCTHKEHUNH XUMHUHU JUIsl PELIEHUs BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HENPHUATHS ACHCTBHI, NPUHOCSIIUX Bpel OKpYKaIIIEeH NpPUPOTHON cpene,
YMEHHS MPOTHO3UPOBATH HEOIATONMPUATHBIE SKOJIOTMYECKUE TOCIEACTBUS MpPEIIPUHUMAEMBbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yus Pa3BUTOTO HSKOJOTUYECKOTO MBIIIJICHHS, 3KOJIOTHYEeCKON KYyIbTYphlI, OIBITA
NESITeIbHOCTH ~ AKOJIOTMYECKOW  HANpaBIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCSI HMH B
M03HABATEIbHOM, KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTHUKE, COCOOHOCTH U yMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00IIeCTBEHHOU MPaKTUKU;

MOHUMAaHHUS CHenuPUKH XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (HOPMHUPOBAHUU
paIMOHAIFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH IEIOCTHOTO MPEACTaBIECHUS 00 OKpYKaroleM
MHpE KaK O €IMHCTBE NPUPO/IbI U YEJIOBEKA, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEN U PEILIEHUN
mpo0ieM CoOXpaHeHHs MPUPOJHOTO PAaBHOBECHS,

yOeXAEHHOCTH B 0COOOM 3HAYUMOCTH XHMHUH JJIsi COBPEMEHHOW UWBUIHM3AIUU: B €6
T'YMaHUCTHYECKOW HAMpaBICHHOCTH W BAXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepualbHON
KYJIBTYpPbI, PEIICHUH TIOOANTbHBIX MPOOJIEM YCTOWMYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTHUECKOH, MUIIEBON U SKOJOTHUECKON 0€30TacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCIOBUH YCHENIHOTO TPY/la U DKOJIOTUYECKU KOM(POPTHOM KUZHU KaxkJI0TO UieHa 00IIeCcTBa;



€CTECTBEHHO-HAy4YHOM TI'PaMOTHOCTHM: IIOHUMaHUsA  CYIIHOCTM  METOJOB  IIO3HAHWI,
UCTIOJb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJY4YaeMble 3HAHUS JUIS
aHaJIM3a U 00BSACHEHUS SIBIICHUH OKPYXKAIOIIET0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHS
7enaTb 000CHOBAHHBIE 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIMXCS JTAHHBIX C IENBIO
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HUCIOJIB30BATh XUMUUECKUE 3HAHUS ISl pEIICHHs TPoOieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEPECa K MO3HAHUIO U MUCCIIEN0BATEIbCKON JCATEIILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPBIBHOMY OOpa30oBaHUI0 M €aMOOOpa3OBaHHUIO, K
AKTHBHOMY TIOJTyYCHHIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTSIMU;

HHTEpeca K 0COOEHHOCTSAM TPyZa B pa3sInuHbIX cepax NpodhecCuoHanbHON AeSTeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YI€OHOTO TpeaMeTa « XUMUsD) Ha YPOBHE CPEITHETO
o011ero 00pa3oBaHUs BKIHOYAIOT:

3HauYUMBble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIMIMXCA MEXAUCHUIIIIUHAPHBIE
(MexmpeaAMeTHbIE) OOIIeHayYHbIe OHITHS, OTPa)KaloIUe 1IeJIOCTHOCTh HAYYHOW KapTHHBI MUpPA U
CHGHI/I(‘bI/IKy MCTOAOB IMO3HAHHA, HCIIOJIIB3YEMBIX B CCTCCTBCHHBIX HayKaxX (MaTepm[, BEIICCTBO,
SHeprus, sBJIEHHE, IpPOIeCcC, CUCTEMa, Hay4yHbIM (DaKkT, MPUHILMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE YueOHbIE AeHCTBUS (II03HABATEIbHbIE, KOMMYHHUKATUBHBIE, PETYISATUBHBIE),
obecrieunBaromue GopmupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COITMAIBHONW KOMIIETEHITUU
00yJaroImXcs;

CHOCOOHOCTh ~ OOydarolUMXCsl ~ HMCHOJIb30BaTh  OCBOCHHBIE  MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAlbHble Yy4yeOHblEe JEHCTBUS B IO3HABATEIbHOH H
COIMAJIBHOW MPAKTHUKE.

MertanpeameTHble  pe3yiabTaThl OTPa)XKalOT OBJAJACHHUE YHHUBEPCAIbHBIMU  Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUSI:

CaMOCTOSITENIBHO  (pOPMYNIMpPOBaTh W  aKTyaJlM3UpOBaTh MpoOjeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpENeNiATh WEeNU MACITeTbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3YbTAThI ACATEIHHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BAaTh TPU OCBOCHUU 3HAHHWNA NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapakTepHble TPU3HAKK TOHSATHM W  yCTAHABIMBAaTh WX B3aHMOCBS3b, HCIOJbH30BaTh
COOTBETCTBYIOIIME MOHSITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TS Kiaccu(UKAIMK BEIECTB M XUMUYECKIX PEaKIIHii;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHUECKUE pacCyXJIeHusl (MHIYKTUBHBIE, I€TyKTUBHbBIC, [0 AHAJIOTUH), BBIABISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIHUPOBATH BHIBOJBI U
3aKITIOUEHUS;

MPUMEHSITh B TpoIlecce IMO3HAHUS, HCIOIb3yeMble B XMUMHH CHMBOJHMYECKHE (3HAKOBBIC)
MOJENH, MPeoOpa3oBhIBATh MOJACIBHBIE MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DIEMEHTA,
xumuueckas (Qopmyna, ypaBHEHHE XHMUYECKOW peakluh — TPU PEmIeHHH  y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTaBICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BATENbCKHE eCTBHS:



BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NIO3HAHMS BELLIECTB U XUMUUYECKUX PEAKIIUI;

dopmynupoBaTh 1€MW 33Ja4d  UCCIENOBAHMSA, HCIIOJIb30BAaTh IOCTABJICHHBIE H
CaMOCTOSITEIIBHO CPOPMYTUPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIS
(opMUPOBaHUS THIIOTE3HI 110 MIPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HABBIKAMM CaMOCTOSITEIIbHOIO IUIAHUPOBAaHUS M IPOBEICHUS YUYEHUYECKHUX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATh yMEHHs HAONIOJAaTh 332 XOJOM MpPOIEcCa, CaMOCTOSITEIHHO
MIPOTHO3UPOBATh €ro  pe3yibTaT, (OpMYIHPOBAaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHMS, COCTaBJISAThH OOOCHOBAaHHBIM OTYET O MPOJEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW HCCIENOBATENbCKOH M TMPOEKTHOW JEATEIbHOCTH,
MPOSIBJIATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHMUSL.

3) pa6ora ¢ nunpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHbIX HCTOYHUKAX MH(pOpMaLUU (HayqHO-TIONYJIsipHas JINTepaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE T1ocoOus, pecypcsl MHTepHera), aHaIM3UpOBaATH
nH(MOpPMALIMIO pPAa3IUYHBIX BUAOB M (QOPM NPEJICTaBICHUS, KPUTUYECKH OIEHUBATh €€
JIOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3amnpockl W NPUMEHSATh pa3IUyHble METOJbl MpPU TOUCKE U OTOOpe
nHpopmalny, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpUOOpETaTh OMBIT HCIOIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (GOpMY MpeAcTaBlieHUus HHPOpMalHH (CXEMBbI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIPYTHE);

UCIOJb30BaTh HAy4YHBIH S3bIK B KauyecTBE CpEACTBA HpHU paboTe C XUMHYECKOU
nH(pOpMaIei: MPUMEHATh MEKIPEIMETHbIC ((PU3MIECKHE U MaTEMaTHIECKHE) 3HAKH W CHUMBOJIBI,
dhopmyel, a00peBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJIATHOCTH.

OniaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIIPOCHI 110 CYILECTBY OOCYXKZAAeMOHl TeMbl B XOJA€ Auajora W/WiIM JAUCKYCCHUH,
BBICKa3bIBaTh  UJEH, (HOpPMYIMpPOBaTh CBOM HPEIJIOKEHHS OTHOCUTENIBHO  BBIINOJIHEHUS
IIPEUI0KEHHOH 3a/1auH;

BBICTYNIaTh C Mpe3eHTalueil pe3ylbTaTOB II03HABATEILHOW JAEATEIbHOCTH, HOJIY4YE€HHBIX
CaMOCTOSTEJIBHO UJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUH XMMHUYECKOT'O IKCIIEPUMEHTA,
IIPAKTUYECKON PabOThl M0 HMCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peaau3allM y4yeOHOTO
npoekta U (opMyIMpOBaTh BBIBOJBI IO pe3yjibTaTaM HpPOBEAEHHBIX MCCIEJOBAHUN IyTEM
COIJIaCOBAHUS MO3ULUH B X0/1e 00CYXA€HU U 0OMEHAa MHEHUSIMU.

OsJiajieHNe YHHBEPCATbHBIMYU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSITEJIBHO IUIAHUPOBaTh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompenensds e€ LeAM M 3aJaud, KOHTPOJMPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
Ipe/UlaraeMblii anropuT™M AEUCTBUN NpH BBIMOJIHEHUM YYE€OHBIX M HCCIEeOBaTEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(pdekTuBHBIN crnoco0 MX pemeHus ¢ y4€TOM MOJY4YEeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEILHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

Hpe,[[MeTHLIe PE3YyJIbTaTbl OCBOCHUS KypCa «Opr AHUYCCKAasd XUMUS» OTPAKALOT:



c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O XUMUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJM XMMUU B TO3HAHUU SBICHUNA MPUPOABI, B (OPMHUPOBAHUHM MBIIUICHUS U
KyJIbTYyphl JUYHOCTH, €€ (YHKIMOHAIBHONW TI'PaMOTHOCTH, HEOOXOIUMOW Ui  PpeIICHUs
MPAKTUYECKUX 33/7a4 M SKOJIOTWYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
MIPUPOIHOM CPEAE;

BJIQJICHUE CUCTEMOM XMMMUYECKUX 3HAHUM, KOTOpask BKJIKOYAET: OCHOBOIMOJIATAIOLIUE TOHITHS
(XMMUYECKUIl 3JIEMEHT, aroM, »JJIeKTpOHHas O000J0YKa aTromMa, MOJIEKyJla, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BépHyras U
COKpaIéHHasi), MOJIb, MOJIIpPHAsi Macca, MOJIIPHBIN 00BEM, YrIIEpOAHbIN CKeNeT, (PyHKIMOHAIbHAS
IpyIa, pajukai, U30MepUs, U30MEPbI, TOMOJIOTMUECKUN Psijl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPO]
U a30TCOJEpIKAIINE COCTUHEHHS,, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE
COEJIMHEHUS); TEOPUU M 3aKOHBI (TeopHsl CTpoeHHsl opraHumdeckux BemectB A. M. bytieposa,
3aKOH COXpPAHEHMsS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XHUMUU;
MHPOBO33PEHUYECKUE 3HAHMS, JIekKAlle B OCHOBE IOHHMMAaHUS NPUYMHHOCTH U CHCTEMHOCTHU
XUMHMUYECKUX SIBIEHUH, (DAKTOJIOTUYECKUE CBEJIEHHMS O CBOWMCTBAX, COCTaBe, IOJIyYEHUU U
0€30MacHOM HCMOJb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U MPaKTHYECKON
JEeSITEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUMN BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATUHN, YCTaHABIUBATh MX
B3aMMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME IOHSATUS TNPH OMHCAHUU COCTaBa, CTPOCHHS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHUM ;

c(OpMUPOBAHHOCTh YMEHHMM HCIIOJIb30BATh XMMUYECKYI0 CHMBOJIUKY JUIS COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM) (popMysl OpraHNYecKUX BEIIECTB U
YpaBHEHUH XMMHUYECKUX PEAKIUi, U3roTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYEeCKUX BEIECTB AJIs
WUTIOCTPALMKM UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS,

C(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBAaTh NPHHAUICKHOCTb HM3YYEHHBIX OPraHUYECKUX
BEIIECTB 0 HX COCTaBy M CTPOCHUIO K ONpeNeNéHHOMY KiacCy/Tpynmne COeJUHEHUH
(YrineBoJlopo/ibl, KUCIOPOJ U a30TCOAEPIKAIINE COSUHEHMSI, BEICOKOMOJICKYIISIPHBIE COEMHEHUS),
maBaTh WM HaszBaHWsl To cucrtematudyeckoi HoMmeHkinarype (IUPAC), a Takxke TPUBOIUTH
TPUBHAJIbHBIE HAa3BaHUS OTHEJbHBIX OPraHMYECKUX BELIECTB (ITUJICH, IPOMNMJIEH, aleTUJIEH,
STUJICHIJIMKOJb, [IMLEPUH, (PeHoI, GOpMabAEIi]l, alleTalIbJeTu, MypaBbUHasl KUCIIOTA, YKCYCHAs
KHCJIOTa, OJIEMHOBAs KHMCJIOTa, CTEApUHOBAs KHUCJIOTA, IUIIOKO3a, (PpYyKTO3a, Kpaxmal, LEJUII0I03a,
TJTMITAH);

C(OPMHUPOBAHHOCTb yMEHHS OINpENeNATh BHUIbl XUMHUYECKOH CBSI3M B OPraHUYECKUX
COEJIMHEHUSX (OJJMHAPHBIC U KPaTHBIE);

C(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATh IIOJ0XKEHUS TEOPHUHM CTPOEHHUS OPraHUYECKUX
BemiectB A. M. ByrnepoBa [y 0ObsCHEHHMs] 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBA THUIHMYHBIX MPEACTaBUTENCH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH,
STUJIEH, TPOIWJIEH, aleTuwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30J, MeETaHOJ, 3TaHOI,
STUJICHIJIMKOJb, TJIMLEPUH, (EHOJ, aleTalbIerul, MypaBbuHas U YKCYCHas KHCJOTHI, IJIIOKO3a,
Kpaxmall, LeJJII0JI03a, aMHHOYKCYCHAsl KHUCJIOTa), WUTIOCTPUPOBATh TEHETUUYECKYIO CBS3b MEXKIY
HUMHU YPaBHEHUSIMHU COOTBETCTBYIOIIMX XMUMHMUYECKHUX PEAKIMH C HMCIOJIb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh UCTOYHUKH YIJIEBOJOPOJHOTO ChIpbs (HE(PTH,
NPUPOJHBIN Ta3, Yroiyib), CIOCOOBI MX MepepabOTKH M MPaKTHUECKOE NPUMEHEHHE MPOIyKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCIECHHS [0 XUMUYECKUM YpPaBHEHUSM (Macchl,
00BbEMa, KOJIMUYECTBA HCXOJHOTO BELIECTBA MIIM MPOAYKTa PEaKLUHU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEaKIINHN);



c(hOpMHUPOBAHHOCTh YMEHUHN BIAAECTh CHCTEMOU 3HaHHW 00 OCHOBHBIX METOJAX HAY4YHOTO
MO3HAHMUS, UCTIOJIb3YEMbIX B XUMHH TP U3YYCHHH BEIIECTB M XMMHUUYECKHX SBJICHUH (HaO0eHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE), UCIIOJIb30BAaTh CUCTEMHbBIE XUMHUYECKUE 3HAHMS IS
IPUHATHUS PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX, CBSI3aHHBIX C BELIECTBAMHM U HX
IIPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHUU COOIOaTh MpPaBWJIA IMOJIH30BAHUS XUMHUYECKON TOCYION W
nabopaTOpHBIM 000pYIOBaHUEM, a TAKKE MpaBUia OOpAIIEHUS C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

C(OPMHUPOBAHHOCTh yMEHHWH IUIAHUPOBATh M BBHIMOJHATH XUMHUYECKHH OSKCIEPUMEHT
(npeBpalleHusl OpraHUYECKUX BELIECTB IPU HArpeBaHUH, IOJIyYEHUE 3TUJIEHA U U3YYEHUE €ro
CBOMCTB, KaU€CTBEHHBIE PEAKIUU OPraHUYECKUX BEILECTB, JCHATYypalus OEIKOB IIPU HAarpEBaHMUHU,
LIBETHBIE peaKuy OEJIKOB) B COOTBETCTBUHU C MPaBUIaMHU TEXHUKU O€3011aCHOCTH ITPU 0OpallleHUU ¢
BELIECTBAMU U JIAOOpPaTOpPHBIM O00OPYAOBAHMEM, TPEACTABIATH PE3YJIbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (OopMe 3alKiCH ypaBHEHUI COOTBETCTBYIOIIMX peakuuid u (HopMynupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KpPUTHUYECKH aHAIU3MPOBATh XHUMHUYECKYI0 HH(POpPMALHIO,
MOJIy4ae€MYI0 U3 Pa3HbIX HICTOYHHUKOB (CpelICTBAa MaccoBOM MHpopmanuu, UHTEpHET U ApyTUX);

chOpMUPOBAHHOCTh yYMEHUN COOMIOJaTh MpaBHJIa SKOJOTHMYECKH IIeJIecO00pa3HOTo
MOBEACHHUA B OBITY W TPYIOBOM [EATENHHOCTH B LEIAX COXPAHEHHUS CBOETO 3JI0pPOBb U
OKpY)Kalollle MPUPOJHOW Cpeibl, OCO3HABaTh OINACHOCTb BO3ACWCTBUS Ha >KMBBIE OPraHU3MBbI
onpeeNEHHBIX OPraHUYECKUX BEIeCTB, MOHMMas cMmblca nokaszatens [1J1K, noscHsaTs Ha mpuMepax
CHOCOOBI YMEHBIIEHHS U MPEJIOTBPALIEHUS UX BPEIHOTO BO3CHCTBUS Ha OPraHU3M YEJIOBEKa;

Uis OOy4aroUuuXcs C OTPAaHHMYEHHBIMM BO3MOKHOCTSIMH 3JI0OPOBBS: YMEHHE MPUMEHSTbH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SIBJICHHUIA;

JUIS CJETIBIX M CIA0OBHUIALIMX OOy4alOUIMXCS: YMEHHE HCIOJIb30BaTh Pelbe(h)HO-TOYECUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu Xxumudeckux Gopmyd.

11 KIJACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OO01Ias 1 HeopraHu4eckasi XUMHUs) OTPaKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBl MUpPA, POJIM XUMHUM B TIO3HAHWMM SIBJICHUM MPHUPOAbI, B (POPMUPOBAHHM MBILIUICHUS WU
KYJIbTYpbl JIMYHOCTH, €€ (YHKUIMOHAJIBHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelleHus
MPAKTUYECKUX 3aJad M JKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY 3J0pPOBBIO U
MIPUPOIHOM cpefe;

BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOMOIATAIOLIUE TOHITHS
(XMMUYECKHU 3JIEMEHT, aTOM, M30TOI, S-, P-, - IEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJICKYIIA,
MOJIb, MOJISIPHBI O0O0BEM, BaJCHTHOCTb, DSJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHUS,
XUMHYECKasi CBs3b (KOBaJICHTHAs, HWOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpHUCTaNIMYecKas
peméTka,  TUIBI ~ XMMHYECKMX  PEakUUi,  pacTBOP,  AJIEKTPOJUTHI,  HEIIEKTPOJMTHI,
ANEKTPOJUTUYECKAS UCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOU PEaKIUH,
XMMHUYECKOE pABHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS DIIEKTPOJUTUYECKOW AUCCOIHAIINH,
nepuoanueckuil 3akoH Jl. 1. MeHeneeBa, 3aKOH COXpaHEHHUsI MAcChl BEILIECTB, 3AKOH COXPaHEHUs
U TIPEBpAIEHUS] SHEPTUM MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI S3BIK
XUMHUHU, MUPOBO33PEHYECKHUE 3HAHUS, JIEKAIlEe B OCHOBE MOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBIIEHUHM, (HAKTOIIOTUUECKUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IOJYYECHUU U
0€30MacHOM HCIIOJIb30BAHUN BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA;



c(hOpPMHUPOBAHHOCTh YMEHU BBISBIISATh XapaKTEPHbBIE MPU3HAKA TOHATUN, YCTAHABIIUBATH MX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE IMOHATHUS IIPU OMMCAHUN HEOPraHUYECKUX BELIECTB
U UX MPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XHMUYECKYI0 CHMBOJIUKY Uil COCTaBIICHUS
(dbopMyIT BEIIECTB U yPaBHEHUN XMMHUYCCKHX PEaKIlvii, cucteMatuueckyto HomeHkiarypy (IUPAC)
U TPUBUAJIbHBIE HAa3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BELIECTB (YrapHbIi ra3, yriaeKUCIbIN ras,
aMMHUax, raiméHas U3BeCThb, Heral€Has U3BeCTb, MUTHEBAs COJA, IUPUT U JPYTue);

c(OPMHUPOBAHHOCT YMEHHI ONPEACIATh BaJICHTHOCTh M CTETICHb OKHUCICHUS XUMHYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBS3U (KOBaJICHTHasi, HOHHAs,
MeTalJIn4yecKasi, BOJOPOAHAs) B COCAUHEHMSIX, THUI KPUCTAJIUIMUECKOM PEIETKH KOHKPETHOIO
BELECTBA (QTOMHAas, MOJIEKYJIIpHasi, HOHHAs, METaJUIMYECKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVHEHU;

c(OpMHUPOBAHHOCTh YMEHHMH yCTaHABIMBATh NMPUHA/IEKHOCTh HEOPraHUUYECKUX BEIIECTB 110
UX COCTaBy K OIpeAerEHHOMY KIacCy/Tpylie COeAMHEHUH (IpOCThble BEIIeCTBA — METaJUIbl U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHUN PaCcKpbIBATh CMBICT Nieproanydeckoro 3akona J[. . MenneneeBa
U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTENBbHYIO U IPOTHOCTHUECKYIO (D YHKIIUH;

c(OpMHUPOBAHHOCTh YMEHUIN XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
aneMeHToB 1—4 mepuonos Ilepuogmyeckoil cucreMbl xuMudeckux anemMeHtoB [[. . Menaeneesa,
UCIIOJIB3Ysl TOHATHS «S-, P-, O-3JIEKTPOHHBIE OpPOMTANIN», «IHEPrETUYECKUE YPOBHM», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEIUHEHHI MO mepuojaam u
rpynnam [lepuoandeckoil cucteMsl XuMu4eckux 3eMeHToB /. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKUE CBOMCTBA
HEOPraHWYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB, IMOATBEPKJIATh CYIIECTBOBAHUE T'€HETHUYECKOU
CBA3M MEXJy HEOPraHMYEeCKHMMHU BEIIECTBAMU C IIOMOULIbIO YPaBHEHHU COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINH;

c(OpMUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUYECKHE PEAKIHUHU 10 Pa3IHuYHbIM
MpHU3HaKaM (YUCILY U COCTaBy pearupyrouiiux BeIIecTB, TeIIoBOMY 3G (deKTy peakiuu, U3MEHEHUIO
CTETeHEeN OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIH, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUIN COCTaBIISATh YPAaBHEHUS PEAKIMI pa3lUYHBIX TUIIOB, NOJHBIE U
COKpAallEHHBbIE YpaBHEHHUS pEeaklUii HMOHHOTO OOMEHa, YYUThIBas YCIOBHUS, HPU KOTOPBIX OTHU
peakuuu UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHHI MPOBOIUTH pEaKLUH, MOATBEPKIAAIOIINE KaYeCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHUYECKUX BELIECTB, PACIO3HABATh ONBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUW PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCPEeCTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;

c(OpMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBHCHMOCTh CKOPOCTHM XUMHYECKOW pEakluu OT
pa3nuyuHbIX (AKTOPOB; XapakTep CMEIICHHS XHMHUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3jaericTBus (mpuniun Jle [atense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKHUE MPOLIECCHI, JeXkKallue B OCHOBE
IPOMBIIIJIEHHOTO TOJyYeHHs] CEpHOM KHUCIIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTD
IpeJcTaBIeHUH 00 OOLIMX HAayyHBIX HPUHLUIAX M HKOJOTMUYECKHX MpolieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh yYMEHUM MPOBOAUTH BBIUMCICHHS C HCHOJIb30BAHHUEM TOHATHS
«MaccoBasi JIOJS BEIIEeCTBA B PaCTBOPE», OOBEMHBIX OTHOLICHUN Ia30B MPH XUMHUYECKUX PeaKIusiX,
Macchl BEIIECTBa WIM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA, MAacce WM OObEMY
OJIHOTO M3 YYacCTBYIOIIUX B PEAKLUHU BEIIECTB, TEMJIOBOTO 3PQeKTa peakii Ha OCHOBE 3aKOHOB
COXPAHEHHUsI MacChl BELECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;



c(OPMHPOBAHHOCTh YMEHHUH COONIOJAaTh MpaBHJia MOJB30BAaHUS XUMHUYECKOW MOCYION H
nabopaTopHBIM 000PYIOBAHHEM, a TAKXKE IMpaBUIia OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

CcOPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M  BBHIMOJHATH XWMUYECKUH HKCIIEPHUMEHT
(pa3nokeHue MepoKCUaa BOJAOPOJIa B IPUCYTCTBUHU KaTalu3aTopa, ONpEAesIeHUE Cpeabl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO WHAWKATOPA, BIUSHHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCThH
XMMUYECKOH pPeaklnu, peakiui HOHHOTO 0OOMEHa, KaUeCTBEHHBIE PEeaKIuy Ha Cyibdar-, KapOoHaT-
U XJIOPUA-aHUOHBI, HAa KAaTHMOH aMMOHMs, PELIEHHE OHKCIEPUMEHTANbHbIX 3a7ad 110 TeMaM
«Metamiey u «Hemerayuib») B COOTBETCTBHM C NPaBWIAMH TEXHUKH OE30MACHOCTH TIPH
oOpalieHMH ¢ BeUIECTBAMHU M J1a0OpPaTOPHBIM OOOPYIOBAaHHMEM, NPEACTABIATH pPE3yIbTATHI
XMMHMUYECKOTO DJKCIIepUMEHTa B (OpME 3alMcu YpPaBHEHUN COOTBETCTBYIOILMX pEaKUUil U
(GbopMyIHpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OpPMHUPOBAHHOCTh YMEHUN KpPUTHUYECKH aHAIM3MPOBATh XHMHUYECKYI0 HWH(POpPMALHIO,
MOJIy4ae€MYI0 U3 Pa3HbIX HICTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHUKaIMK, IHTEpHET U APYrux);

cOpMHUPOBAaHHOCTh yYMEHUH COOMIOJaTh NpaBHJIa SKOJOTHMYECKH I1eJ1ecO00pa3HOTo
MOBEACHUA B OBITY W TPYIOBOM [EATENBHOCTH B LEIAX COXPAHEHHS CBOETO 3JI0pPOBb U
OKpY’Karolllel MPUPOJHOW Cpefbl, OCO3HABaTh OINACHOCTb BO3AECWCTBUSI Ha >KMBBIE OPraHU3MBbI
OTpeeNEHHBIX BeIlecTB, MoHuMas cmbicia nokazatens [I/IK, mosicHAT, Ha mpuMepax cHocoObl
YMEHBIIIEHUS U IPEOTBPAILICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YelIOBEKa;

Uis OOy4aroUuXcs C OTPAaHHMYEHHBIMM BO3MOKHOCTSIMH 3JIOPOBBS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB M XUMHUYECKHX SIBJICHMUIA;

JUIS CJIETIBIX M CIA0OBHIALIMX OOy4aIOUIMXCS: YMEHHE HCIO0JIb30BaTh PeNbe()HO-TOYEUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne KonnuecTBo 4acos DJIeKTpOHHbIe (L (POBbBIE)
n/n HaumenoBanue pas3aeioB 1 TEM MPOorpaMmMabl KOHTpOJ‘[],H],Ie HpaKanec]cne 06pa3OBaTeJ'II)HI)Ie PeCYpPChI
Beero padoThI padoThI
Pazgen 1. TeopeTnueckre 0CHOBBI OPraHNYecKOil XMMHH
11 [Ipeamer oprannyeckoi xumuu. Teopust CTpoeHus 3
opraHuueckux coeauHeHuil A. M. byrneposa
Wroro mo pazueny 3

Pa3nen 2. YriaeBoaopoabl

2.1 [IpenenbHbIE YrI€eBOIOPOAbI — alKaHbI 2

29 HenpenenpHbIe YTIeBOIOPOIBI: AIKEHBI, AJIKAIHCHBI, 6 1
' AITKUHEI

2.3 ApomMaTHYEeCKHE YTIeBOI0POIbI 2

24 [Tpupo1HBIE HCTOYHUKH YTIIEBOJOPOIOB U HX 3 1
' nepepadoTKa

Hroro mo pazgeny 13

Pa3nen 3. Kuciiopoacoaep:kamue opraHudeckne coeIuHeHust

3.1 Cruptel. ®eHon 3
3.2 Anwsaerunel. KapooHoBbie kucinoTsl. ClioskHbIE dUPBI 7 1
3.3 VYrineBoasl 3 1
Utoro mno pazneny 13
Pa3znen 4. A3oTcoaepxamme opraHnyecKue coenHeHust
4.1 AMUHBI. AMHUHOKHCIIOTHI. benku 3
Utoro mo pazneny 3
Pa3nen S. BoicokoMoJieKy IsipHbIe COeIMHEHUS

5.1 [Tnactmaccel. Kayayku. Bonokna 2
Wroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB 11O NIPOTPAMME 34 2 2




11 KUIACC

Ne KoJymmyecrBo yacos JuexkTponHble (MU poBbIE)
n/n HaunmMeHoBaHue pa3jen0B U TeM NMPOIrPaMMbl Konrtpoabubie IIpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
Beero padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBBLI XMMHUU
11 Crtpoenne atomoB. Ilepunoauueckuii 3axoH u [lepuonnueckas 3
cucTeMa xuMuueckux sneMmeHToB J[. 1. Menneneena
1.2 Crpoenue BemectBa. MHOrooOpasue BEIIeCTB
1.3 XUMHUYECKHE PEaKIHU 6 1 1
Hroro no pasueny 13

Pazgen 2. Heopranuyu

€CKasl XUuMus

2.1 Merasisl 6
2.2 Hemeramis 9 1
2.3 CBsi3b HEOPraHUYECKUX M OPTaHUYCCKUX BEILIECTB 2
HWrtoro 1o pasueny 17
Pa3znen 3. Xumus 4 Ku3Hb
3.1 XUMUS U KU3HD 4
HWroro no pasneny 4
OBULIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne KosmvectBo 1acos I DJ1eKTpOHHbBIE HU(POBBIE
ara
n/n Tema ypoka Bcero | Konrpoabnsie | IIpakTnuyeckme — o0pasoBaTejbHbIE
padoThI padoThI pecypchl
1 IIpeamer opraHnyeckol XUMHH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAUCHHE
2 Teopust CTpOECHUSI OPraHUYECKUX COECTMHEHUIN 1
A. M. bytnepoBa, €€ OCHOBHBIE TIOJIOKEHUS
[pencrarienue o knaccupUKaIMA OPraHHYECKUX
3 BemiectB. HoMenknaTypa (cucremaTnyueckas) u 1
TpUBHAJIbHBIE HA3BAHUSI OPraHUYECKUX BEIECTB
4 AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUAN PsijT 1
5 MeraH ¥ 3TaH — MPOCTEUIINE MPEICTABUTENH aJTKAaHOB 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHIIEH U NPONWIEH — IPOCTEHIINE IPEACTABUTENN 1
AJIKCHOB
8 IIpakrrueckas padora Ne 1. «l[lomyuenne sTuneHa U 1 1
H3Y4YEHHUE €TO CBOMCTB)
9 Ankanuensl. byraguen-1,3 u merunOyranuen-1,3. 1
[Tony4yeHue CHHTETMYECKOT 0 KayuyKa 1 Pe3UHBI
AJIKWHBL: COCTaB B 0COOEHHOCTH CTPOCHHS,
10 TOMOJIOTHYECKHH Pl ALIETHIIEH — HPOCTEHIIHIA 1
MIPEACTABUTEND AJIKHHOB
11 Brluncnenus no ypaBHEHUIO XUMAYECKON peaKkLu 1
12 ApeHbI: 0eH301 U TOIyoJ. TOKCHYHOCTh apeHOB 1
13 I'enernyeckas CBsI3b YIIeBOAOPOAOB, IPUHAIIEKALIX 1
K Pa3JIMuHbIM KJIaccam
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOJOB: IPUPOIHBIN
14 ra3 v IONyTHbBIE HePTSIHbIE Ta3bl, HePTh U MPOAYKTHI €€ 1
nepepadboTKu
15 [IpuponHbIe HCTOYHHUKH YTIIEBOJOPOOB: IPUPOIHBINA 1




ra3 v ONyTHBIC HeTSIHbIC Ta3bl, HePTh U MPOAYKTHI €&
nepepaboTKu

16 KourponbHas pabota 1o paszeny «YTieBoJopOIb» 1

17 [IpenenbHble OTHOATOMHBIE COIUPTHI: METAHOM U 3TAHOIL. 1
Bonoponnas cBs3b

18 MHOroaToMHbI€ CITUPTHI: STHUIICHTIINKOIb U TIUIEPUH 1

19 deHOoIT: CTPOCHHUE MOJIEKYJIbI, (PU3UUCCKUE U 1
XUMUYECKUE CBOWCTBA, TPUMEHEHHE

20 Aunbaeruasl: HopMabAeru U aleTalbAeru/. AI[ETOH 1

21 OnHOOCHOBHBIE MTpeeTbHBIE KAPOOHOBBIE KHUCIIOTHI: 1
MypaBbHHAsI M YKCYCHAsI

22 [paxtnyeckas padora Ne 2. «CBoiicTBa pacTBopa 1
YKCYCHOM KUCJIOTBI»

23 CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK 1
MIPEACTABUTENHN BBICIIHX KAPOOHOBBIX KHCIIOT

24 Mpli1a KaK COJH BBICHINX KapOOHOBBIX KUCIIOT, HX 1
MOIOLIEE IEHCTBHE

o5 Croxxable 2GUPHI KaK MPON3BOAHBIC KapOOHOBBIX 1
KHCIOT. ['Mapoin3 cI0KHBIX 3(DUPOB

26 Kupsl: Tuaponus, npuMeHeHne, OroIorndeckast poib 1
KUPOB

27 YrieBoasl: cocTaB, Kiaccupukanms. Bakaeme 1
MIPEICTABUTENH: TIIIOK03a, PPYKTO3a, caxaposa

28 Kpaxman u HeIroa03a Kak IPUPOIHBIE TTOTUMEPEI 1

29 KonTponsnas pabora mo pazuery 1
«Kucnmopoaconepxariye opraHndecKre COeTMHEHNSD

30 AMUHBL: METHJIAMUH W aHUJINH 1

31 AMUHOKHCIIOTHI KaK aM(pOTEpHBIE OPTaHIMIECKIE 1
COCIIMHEHHsI, X Omonorndeckoe 3HadeHue. [lenruapt

32 Benku xak nmpupoIHBIE BEICOKOMOJIEKYISIPHBIE 1
COCJIMHEHUS

33 OCHOBHBI€ MTOHATHS XMMHH BEICOKOMOJIEKYJISIPHBIX 1
COEIMHEHU I

34 OCHOBHEBIE METOJIbI CHHTE32 BHICOKOMOJIEKYIISIPHBIX 1
coequHeHui. [lnacTmaccsl, Kaydyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB 11O NIPOI'PAMME 34




11 KUIACC

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTponabnbie
padoThI

IIpakTHuyeckue
padoThI

Hara
HM3y4eHH s

DJIeKTPOHHBbIe HU(POBBIE
o0pa3oBaTeJibHbIE

pecypcbl

XUMHYECKUN dTIEMEHT. ATOM. DIEKTPOHHAS
KOH(HTYypalus aTOMOB

ITepuonuueckuii 3akoH u Ilepuonuueckas cucrema
xumuueckux anemenToB . Y. MenzaeneeBa, ux cBs3b ¢
COBPEMEHHOM TEOPUEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHIX
3JIEMEHTOB U UX COEAUHEHMM 110 IpynIaM U MepruoaM.
3HaueHne NepruoINIeCcKOro 3aKOHa ¥ CHCTEMBI
xumuueckux anemenTos .M. Menneneesa B pa3BUTHH

HayKH

Crtpoenne BemecTBa. XUMHICCKas CBSI3b, €€ BUIDL;
MEXAaHU3MbI 06pa30BaHI/I$I KOBAJIEHTHOM CBSI3H.
Bonoponnas cBs3b

BasenTHOCTB. DIIEKTPOOTPHUIIATEIBHOCTE. CTEeHb
okucieHus. BeriecTBa MONEKYISIPHOTO 1
HEMOJIEKYIISIPHOTO CTPOCHUS

ITonsarue o qucnepcHbIx cucreMax. ICTUHHBIE U
KOJUTOMIHBIC PACTBOPBI. MaccoBas JToJIsl BEIECTBA B
pacTBope

Kiaccudukarms n HOMEHKIATypa HEOPTaHHIECKIX
coequHeHni. ['eHeTnyueckas cBsI3b HEOPTaHUYECKUX
BEIECTB, PA3IMYHBIX KIACCOB

Kiaccudukarys XuMIIeCKHX peaKiuii B
HEOPraHWYECKOM M OPraHUYeCcKON XUMHHU. 3aKOH
COXpaHEHHS MacChl BEI[ECTB; 3aKOH COXPaHEHUS U
MIPEBpAIIEHUS YHEPTUH TPH XUMHUYECKHX PEAKIIUIX

CxkopocTtb peakiuu. OOpaTuMble peaknd. XHMHIECKOE
paBHOBeCHE

10

[IpakTuyeckas padora Ne 1. «BnusiHue pa3nuyHbix
(haKTOpPOB HAa CKOPOCTh XMMUYECKON PEaKIIUI»

11

OnexTponutuieckas qucconuanus. [lonstue o
BozopoaHoM rokasatene (PH) pacrtBopa. Peakiuu
HWOHHOTO OOMeHa. [ uaponu3 opraHnyeckux u
HEOPTaHUYECKHUX BEIIECTB

12

OKHCIINTEIBHO-BOCCTAHOBUTEILHBIC peaKknuu. IlonsTne




00 OJICKTPOJIN3C PACIJIaBOB U paCTBOPOB cojei

KonTponwsnas padora no pazneny «Teoperndyeckue

13
OCHOBBI XIMHUH»
Merannbl, ux nonoxkenue B [lepuoauyeckoit cucreme

14 xXuMuueckux sneMenToB [. YI. MeunneneeBa u
0COOEHHOCTH cTpoeHust aToMOB. O0mmue pusnueckue
CBOMCTBAa METAJLJIOB

15 CraBbl METAJIIIoB. DIEKTPOXUMUYECKUN DS
HaIpsDKEHUH METalJIOB
XUMUYECKr e CBOWCTBA BAKHEUIITNX METAJIIOB (HATPHIA,

16 KaJIMH, KalbIllUi, MarHUHA, aTIOMAHUN) U X
COCTTMHEHU N

17 XUMHUYECKHUE CBOMCTBA XpOMa, MEAU U UX COEUHEHUM

18 XI/IMI/I‘IGCKI/{C CBOMCTBA IIMHKA, JKEJIe3a U UX
COCAUHEHUH

19 [IpakTuueckas padora Ne 2. "Perienue
AKCIIEPUMEHTAIBHBIX 337124 10 TeMe «MeTautsny"
Hewmeramibl, ux nonoxenue B Ilepuoauueckoii cucreme

20 xumuyeckux amemerToB J|. . Menneneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB
®uU3NYECKHE CBOMCTBA HEMETAIUIOB. AJIIIOTPONUSA

21 HEMeTaJlIoB (Ha IIpUMepe KUCIopoa, cepbl, hocdopa u
yraepona)

22 XI/IMI/I‘ICCKI/{C CBOWMCTBA rajIOT€HOB, CEPhI U UX
COCTMHEHUH

23 XI/IMI/I‘ICCKI/\I’C CBoOIiCTBa a3oTa, hocodpa U X
COCTMHEHUH

24 XI/IMI/I‘ICCKI/\I’G CBOICTBA yriaepoaa, KpeMHHUS U UX
COCTMHEHUH

o5 HpHMeHeHIEe BaXXHEUIIINX HEMETAJIJIOB U UX
COCTMHEHUH
O06001TIeHNE B CHCTEMAaTH3aIUsl 3HaHUK TT0 TeMe

26 «Hemeramnbr». BerauciaeHus 1mo ypaBHEHUSIM
XUMHYECKUX PEAKINH U TEPMOXUMHUIECKHE PACUETHI

27 [IpakTudeckas pabora Ne 3. «Pemenue
SKCIIEpUMEHTAIBHBIX 3372y 1o TeMe "Hemeramnb"»

28 KonTponsnas padora o Temam «MeTaiibhy U

«Hemertamib»




HeOpFaHI/I‘{eCKI/Ie 1 OpTraHUYCCKUEC KHUCIIOTHI.

29 Heoprauuueckue U OpraHM4ecKie OCHOBAHHUS 1
AMmdoTrepHbIe HEOPraHUYECKHE U OPTAHUIECKHE

30 coenuuenus. ['eHeTHYEeCcKas CBA3b HEOPTAaHUYECKUX M 1
OpraHUYECKHX BEIECTB
Poitb XuMuu B 00€CTIEYEHHH IKOJIOTHYECKOI,

31 SHEPreTHYECKOM U MUIIEBOM 0€30IIaCHOCTH, Pa3BUTHU 1
METMIMHBI

32 [pencranenus 06 00X Hay4HbIX IPUHIMIAX 1
[POMBILIIEHHOTO MOJyYEH s BKHEMIINX BEIECTB

33 YesioBEK B MUPE BEILECTB U MATEPHATIOB 1

34 XHUMHUS U 3J0POBbE UENOBEKA 1

OBHIEE KOJIMYECTBO YACOB 110 TPOI'PAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 10 kmace/ Tabpuensia O.C., Octpoymos U.T'., Ciiankos C.A., AKnroHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBemenne»

» Xumus, 10 xnace/ Pymutuc I'.E., ®enpaman @.I'., AknmonepHoe o6miecTBo «M31aTenbcTBO
«IIpocsemenne»

* Xumus, 11 xmacc/ I'abpuensa O.C., OOmecTBO ¢ orpaHUueHHON 0TBETCTBEHHOCTHIO «[[PODAY;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

* Xumus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.I'., Akumonepnoe obmectso «M3aatenbeTBo
«IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI IJIA YYUTEJIA

DJIEKTPOHHBbIE Y4eOHHKH
e chem.msu.su - Ha caiite "Xumuueckast Hayka u o0pa3oBanue B Poccuu™: "DnekTpoHHas OHOIMoTEeKa 1Mo

xumun" - chem.msu.su (paszaen "Marepuassl s mkoabHHKOB") U "IIIKOIBHOE XHUMHYECKOE 00pa30BaHUE B
Poccun: ctanaapThl, y4eOHUKH, OJIMMITAA/IBI, K3aMeHbI" - Chem.msu.su (Matepualibl 1jis yauTenei u
ITKOJILHIKOB ).

e hemi.nsu.ru "OcHoBbl xuMuK" - DIIEKTPOHHBIN ydeOHMK. Internet-usmanue, ucpaBiIeHHOE U TOMOTHEHHOE.
Horocubupck: HI'Y, 2001-2006. norteatr HI'Y A.B. Manyiinos u B.W. PoaroHoB. 310 SKCIepuMEHTaIbHBIHA
y4eOHHK 110 00IIeit M HeopraHuIecKou xumun I 8-11 KiraccoB, peqHa3HAYEHHBIN KaK TSl HA9aIbHOTO
00y4eHus, TaK ¥ [yl IOAIOTOBKU K 3K3aMEHaM B By3. Bce pasnensl yueOHMKa XOPOLIO WIIITIOCTPUPOBAHEI.
[Tnroc npunokeHus: TEPMUHBL, IEPUOANYECKAS CUCTEMa, OTBETHI K 3a7jauaM U JIp.

e chemistry.ssu.samara.ru - "Opraandeckas Xumus" DIEKTPOHHbIH yISOHUK TS CPEIHEN MIKOJIBL. (aBTOPBI -
Hepsouna, Kanrapus, ConoBoB, CaMapckuii YHUBEPCHUTET, Kad. opr. xumuu) O0beMHast M XOPOIIIO
WUTIOCTPHUPOBAHHAs DIICKTPOHHAS KHUTA. PazMeniena Ha carite xumdaka Camapckoro Y HUBEpCHUTETA. (=
chit.ssau.ru)

e chem.msu.su - "DkcrepuMeHTa bHbIN yueOHUK Xumun 17st 10-ro u 11-ro kimaccos" XKykos C.T.

e chem.msu.SuU - HeOOJIBIIIOH IIEKTPOHHBINH y4eOHUK "TpyaHbIC TeMBI MIKOIBHOrO Kypca xumun" B.B.
3aropckui.

e alhimikov.net - caiit "alhimikov.net". Conepskanue: 31eKTpoHHbIH yueOHUK "OCHOBBI 00IICH 1
HeopraHnyecko xumuu" mmus 8-9 Ki.;

e alhimik.ru - "Anxumuk" CoBeTbl aOUTYPHEHTY. YUHTEIIO XUMHUH.

e alhimik.ru - "Becenas xumus" HeBeposiTHBIC IpEBpaIlieHUs BEIIECTB, C IIyMHBIMU (eliepBepKamu,
HEOXKMJAaHHBIMHU TIepeIBaMU 1IBETa.

e ru.wikipedia.org - sunuknoneaust Bukunenus, kateropus - "Xumus'", B vactHocTH: ru.wikipedia.org -
XUMHUYECKHUi moprtai u ru.wikipedia.org - "Pasgens" Ha ctpanuiie XuMusl.

e schoolchemistry.by.ru - "IlkonpHas xumus" Y4ueOHO-cripaBounblii MaTeprai. CoopHUK Tabnuil. ToNKOBBIN
cioBaps. Pedepatsl. Illnapranku. YnpaxHenus, 3agauu. TecTsl.

e chemistry.narod.ru - caiit "Mup xumun"

e chemworld.narod.ru - caiit "Chemworld.Narod.Ru" e classchem.narod.ru - "Kiaccudukanus XaMa4ecKux
peakiuit" - HerI0X0i KOMIAKTHBIN CalT, BRIIOJTHEHHBINM aBTOPOM B KauecTBE AK3aMEHAIMOHHOTO pedepaTa 1mo
XUMHH.

e webelements.narod.ru - OH-naiiH cipaBOYHUK 110 XUMHYECKUM DJIEMEHTaM.

e maratakm.narod.ru - "BupTyanbHas Xumudeckas MmKojia" YUUTeIsIM - METOANYECKUI KaOUHET (II0ypodHOe
IUTAHUPOBAHUE U T.I1.).

e him.1september.ru - "5 uny Ha ypok Xxumun".



e bobych.ru - Xumus Ha "BoObru.py" OcHOBBI TeopeTnyeckor xumun. Heopranmueckas xumusi. OpraHudeckast
xumust. KpaTkuii Kypc Xumuu.

e experiment.edu.ru - koyuleKIMs MaTepraioB o Teme "EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTHI" Ha
Poccuiickom 0011e00pa3oBaTensHOM MOpTale.

e anriintern.com - Kypc xumuu s cpeqaeit mkoisl. - OcHOBBI xuMun. O01ast 1 HeOpraHu4IecKast XUMHUSL
e all-met.narod.ru - "3aHuMarenbHas XUMHUS: BCe O MeTasuiax "

e home.uic.tula.ru "3annmarensuas xumus" caiit BsuecnaBa Apemnosa.

e kontren.narod.ru - "KonTpen - Xumust i Bcex" caldT crapiiero npenoaaBatens xumdaka Tiom. 'Y
Mosxkaesa I'.M. Pa3znen

e veronium.narod.ru - caiit "Bepornym"

e fio.novgorod.ru - "3nakoMbTeCh, XUMHS".

e chemexperiment.narod.ru - "DkcriepuMeHTaIbHAS XUMUS"

e markpolyak.narod.ru

e carbon3.narod.ru - "Vriepon".

e 1september.ru (= chemworld.narod.ru )

e jergym.hiedu.cz

e physchem.chimfak.rsu.ru - "Kpatkwuii ouepk uctopuu xumun" Jlesuenkos C.1. Poctos v//1: U31-Bo Pocr.
yH-Ta, 2006 T. — 112 c.

e m281.narod.ru - Ilepuoandeckas cucrema 31emenToB (HoBas). JTMHHBIN BapuaHT.

e edu.yar.ru

® 51226.net.ru cait mkonbl 1226 - "Xumus" ONBITH 110 XUMUY, MINAPTAITKA, OHOrpaun yIeHBIX.

e belsoch.exe.by (nnu 31echk vargin.mephi.ru)

® Pagernkmii A.M. Xumus. Iumaktaaeckuid matepuai. 10- 11 xkmaccer.- M.: [IpocBemienue, 2011 Matymuc,

Bamum 3. COopHuk 3a1ad o XuMuH : yaeOHoe ocodue st 10-To xiracca
— MuHck : HarponansHbIN HHCTUTYT 00pa 30Banwms, 2021.

®  QOueHb HecTaHAapTHBIC 3aaa4n 1o xumud /Ilox pen. B. B. Epé muna. - M.: MITHMO, 2015.

® Piomun B. B. 3anumarensHas xumus / B. B. Promun — «lentprionurpad», 2012

® Onpepcu-Ywmibsmc X. Haydnbple CKa3Ku MepHOANICCKON TaONHIBl. 3aHUMATETbHAS UCTOPUS XUMHUYICCKIX
3JIEMEHTOB OT MbIIbska 10 1uHKa / X. Ongepen Yunssamce — «M3patensctBo ACT», 2012

® [‘opkoBenko M.IO. Iloypounsie pa3zpadorku mo xumumn. 10 ximacc : mocodue mist yunrens / M.TO.
I'opkoBenko. — 2-e u3., 225 ¢. — Mocksa : BAKO, 2020.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U
PECYPCBI CETU UHTEPHET

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
http://college.ru/himiya/

http://www.chemnet.ru/

http://him.1september.ru/

http://experiment.edu.ru/

http://school-sector.relarn.ru/nsm/

http://www.hij.ru/

http://my.mail.ru/community/chem-textbook/

http://him-school.ru/

info@aktalant.ru

Hogwrit ypox' info@novyurok.ru

repetitor.1c.ru "1C: MynsTuMenua'- penerurop on-line.

https://infourok.ru

http://himiya-video.com/

https://interneturok.ru/chemistry/ - KYPCBI (onnaita-ooyuenue), TECTbI, OJTUMITUA/IBI,
BUIAEOYPOKU, BUBJIMOTEKA

MaTepI/IaIII:I JJId KOMIIBIOTCPHOT'O TCCTUPOBAHUA U JII TIOATOTOBKHU K I'MA no xumuu:



http://school-collection.edu.ru - Enunas komutekims 1upoBbix 00pa30BaTeIbHBIX PECYPCOB
Sdamgia.ru — o6pa3oBaTenbHbIN MOPTAI IS MOATOTOBKU K 9K3aMEHAM:

https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

DJIeKTPOHHBIE OMOJHOTEeKN:

http://www.alleng.ru/ - Dnekrponnas GHOIMOTEKA YUeOHOM TUTEpaTyph
http://chemistry-chemists.com/Libraries. — snexTpontas 6HOIMOTEKA IO XUMHH, (PHU3HKE.
http://windows.edu/ru - «kEquHoe OKHO IOCTyIa K 00pa30oBaTelbHBIM pecypcamy (OecruiaTHas 3JIeKTPOHHAS
OubnHMoTeKa)

http://www.chem.msu.su/rus/elibrary/ - snekrpornast 6ubHoTeKa YUEOHBIX MATEPHAIIOB ITO XMMHH
http://www.nehudlit.ru/books/subcat352.html - HexymoxecTBernast 6GubMHOTEKa. XUMHUS
OGpa3oBaTenbHBIE PECYPCHI CETH HHTEPHET:

«Enunas xomtekius nudpoBbix 00pa3oBatebHbIX pecypcoBy - http://school-collektion.edu/ru

«DezepanbHbI HHCTUTYT MIEAArOTHYECKUX n3MepeHuin» - http://www.fipi.ru

«DenepanbHbIil eHTp HHOOPMAIIMOHHBIX 00pa30BaTeIbHBIX pecypcoBy - http://fcior.edu.ru
https://proshkolu.info —«QekTporHOe TeproanIecKoe H3TaHNE

college.ru - pazgen "OtkpbiToro kosmiemka" mo xumu. On-line TectupoBanue (HEOOX0aMMa pErHCTPAIINS).
school-sector.relarn.ru - Caiit conepxut TekcToBbie u rpadudeckue matepuainsi ( School-sector.relarn.ru ). Bee
3TH MaTepHabl pa3MenieHbl 1 1o aapecy -informika.ru



