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HNOACHUTEJBHASA 3AITUCKA

[IporpamMa 1O XUMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOboBaHUN K pe3ybTaTam
ocBoeHHUsl (eaepanbHON 00pa30BaTENbHOM MPOrPaMMBI CPEAHETO OOIIEero
obpazoBanust  (DOIlI  COO), mnpencraBieHHbix B DepepaabHOM
rocysiapctBeHHOM oOpazoBaresibHOM craHjgapte COO, ¢ yuérom Konuenuuu
npernojaBanus  yd4eOHOTo  mpeamera «XUMUS» B 00pa30BaTeNIbHBIX
opranmsauusax  Poccuiickon — @Dexepanuu, — peaNM3yIOIIUX  OCHOBHBIE
oOpa3oBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTUs
Bocnutanusi B Poccuiickorn @Penepanmu Ha 1nepuon a0 2025  ropax
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MpOrpaMMbl IO XUMHUU, K ONPEACIICHUIO
oOmen crpaterud OOy4Y€HHs, BOCIHTAHHS W PAa3BUTHS OOyYaroUIMXcs
cpeacTBamu ydeOHoro mpeamera «Xumus» mist 10—11 kimaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxenus @OIOC COO o
B3aUMOOOYCIIOBJIECHHOCTH LI€JIEH, COJEp)KaHMs, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITY CKHUKAMHU
00111€00pa30BaTEIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3zoBaHHOCTU. OHO CIYXKUT 3aBEpIIAIOIIMM JTAallOM peaju3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYLIUX
LEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJILI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KYJbTYphl YEJIOBEKa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3[I0pPOBbIO U MIPUPOIHON cpenie. Peanusyercs xumMuueckoe o0pa3oBaHue
oOyyarommxcsi Ha YpPOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
y4eOHOro mpeaMeTra «XUMHsS», COJACp)KaHHME W MOCTPOEHHE KOTOPOTO
OTPE/ICNICHbl B MPOTPaMMe MO XUMHUHU C YUETOM clenu(PUKU HAyKu XUMUH, €€
3HA4YEHUS B MO3HAHUU MPUPOBI U B MATEPUATIBHON JKU3HU OOIIECTBA, & TAKXKE C
y4€ToM OOIMX 1eJie W TPUHIMUIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMbI cpefaHero obmiero oOpa3oBanusi B Poccuiickoit
denepauum.

XUMUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0COOYI0 POJib B
COBPEMEHHOM IMBWIM3ALIUM, B CO3JJaHUM HOBOW 0a3bl MaTepHaIbHOU
KyJapTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE pPaIMOHATIBLHOIO
HAy4YHOTO MBIIUICHUS, B  CO3JaHUE IEJOCTHOTO TMPEACTaBICHUS 00
OKpY)XalollleM MHUpPE KaKk O €JAWMHCTBE MPUPOJLI M YEJIOBEKa, KOTOPOE
dbopmupyeTcss B XHUMHU Ha OCHOBE IIOHMMAaHHUs BEIECTBEHHOIO COCTaBa
OKPY’KaloIlero MUpa, OCO3HAHMS B3aMMOCBS3U MEXIY CTPOECHHUEM BEIIECTB, UX
CBOMCTBAaMHU U BO3MOKHBIMU 00JIaCTSIMU TTPUMEHEHMUS.

TecHo B3aUMOJEHUCTBYSI C JPYTUMH €CTECTBEHHBIMH HayKaMU, XHUMHS
cTaja HEOThEMJIEMOM YacThI0 MHPOBOM KYJIbTYpbl, HCOOXOAUMBIM YCIOBUEM
YCIEUTHOTO TPyJa M JKU3HU KaxJoro wieHa oOmiectBa. CoOBpeMEHHAasT XUMUS
KaK HayKa CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DSHEPreTUYECKOM, THIIEBOM, SKOJIOTMYECKOW O€30MmacHOCTH |
OXpaHBbI 3/I0POBBSL.

B cootBeTcTBUM C OOIIMMH LEISIMH M NPUHIUIIAMU CPEIHEro OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—11 kmaccel, 0a3oBbIi



YPOBEHb M3yUYEHHS) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOJATOTOBKY  OOydalolIuXcs,  HEOOXOIMMYK0 UM  JJii  BBIPaOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIIOYEHUS B KU3Hb COLIMYMa,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3IWYHBIX O0JAacTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsiomuMy  npeamMeTa «XUMHsSD SIBISIFOTCS 0a30BbIE€ KypChl —
«Oprannueckas xumus» U «OOmass U HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUS KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH:
CUCTEeMa 3HaHUM M0 HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 00111ei
XUMHUH) U OpraHn4eckoil xXumun. @opMupoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TIpeAMeTa O0ECrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa coaepxanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c(HopMuUpOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO IMOAXO0/JAa K H3YUYEHHUI0 Y4YeOHOro martepuajia U o00ycloBJIeHa
HUCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEIACIEHHBIX
TEOPETUYECKNX YpPOBHAX. Tak, B Kypce OpPraHMYECKOW XWMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUH CTPOEHUS OPTaHUYECKHUX
COCAMHEHNH, a TAKXXE€ HAa YPOBHE CTEPEOXMMHMYECKHX U DJIEKTPOHHBIX
MpEeJCTaBICHU O cTpoeHuu BemlecTB. CBelneHUs 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUM — OT YIVIEBOAOPOAOB 1O CIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUWA. B Kypce opraHudeckol XuMHH
MOJIy4aroT pa3BUTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOUIETrO
o0pa3oBaHMsI TEPBOHAYAIbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BEILIECTB OT
UX CTPOEHUS, O XUMUYECKON peaKuu.

[Tog HOBBIM yrjaoMm 3peHuss B mIpeaMmere «XUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEIEHHUS O BELIECTBAX U
XUMUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I11as u HeopraHudeckas
XUMUSD» 00yYarolmMMCcs MPeA0CTaBIACTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOI0 3aKOHAa C OOLIETEOPETUYECKUX U  METOJ0JOTHYECKUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUYECKOE U3MEHEHHE (PYHKIUI 3TOro 3aKOHa —
oT 00o0MIaroIel 10 OOBICHSIONIECH U MPOTHO3UPYIOIIEH.

Ennnas cucremMa 3HaHMM O BaXHEHMIIMX BEIIECTBAaX, HMX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUHU, & TAKKE O XMMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMHM COJCP)KAHUS, HMEIOIIMMH KYJIbTYpPOJOTHYECKUNA H
NPUKJIAJAHON XapakTep. DTH 3HaHUSl CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBS3HU
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
IPAKTUYECKOMN JEATENHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKCHHUSI
K Ipolleccy TBOpYECTBa B OOJACTH TEOPUU M MPAKTUYECKUX NPHUIIOKEHUM
XUMUHU, T[OMOTAIOT BBITYCKHUKY OpPUEHTUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O U TNPUMEHATh €€ IS TONOJHEHUS 3HAHHM,
pELICHUsT MHTEJUIEKTYalbHbIX M OJKCIIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B nenom conepikanue ydeOHOro mpenMera «XUMUs» JaHHOTO YPOBHS
U3y4YEHUS] ~ OPUEHTUPOBAHO  HA  (opMUpOBaHHUE Yy  OOydarouuxcs
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (HUITOCO(PCKUX UAEH, TAKUX KaK:
MaTepuaJbHOE E€IMHCTBO HEOPraHMYECKOr0 M  OPraHMYecKOro  MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHEM, I03HABAEMOCTh



MPUPOIHBIX SBJICHUNA IMYyTEM 3KCHEPHUMEHTA U PELICHUS MPOTUBOPEUUN MEKITY
HOBBIMHU (haKTaMU U TEOPETHUECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE POJTU XUMUHU
B PCIICHUU OKOJIOTMYECKUX TMpobieM, a Takke MpolieM cOepexeHus
OSHEPreTUYECKHX PECYpPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJOTMH U
MaTepHuaoB.

B miaHe pemieHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLHMAIU3ALMH
oOyJarommxcsi TPUHATBIE TPOrPAMMONA MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIEp)KaHUsI W TOCTPOEHUS TpeaMeTa MpeayCMaTpUBarOT (OpPMHUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JACHCTBUM, HMMEOIMX 0a30BO€ 3HAaY€HUE I
pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MPAaKTUYECKOM M MCCIEIOBATEIbCKOM JIEATENIbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenopaBaHus XMMHHU KaKk Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oO0mero oO0pa3oBaHus, MOpU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJIe M3y4YeHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIICHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMuUpOBaHHE OCHOB XHMHYECKOM HAyKM Kak o0O0JIaCTU COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KAaK OJHOI0 W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOM TOYKM 3PEHUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied UW3y4YeHUs MpeaMeTa SBISETCS BIOJHE
OINpPaB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyYEHHs IPEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (¢GopMuUpOBaHHE CHUCTEMbl XHUMHYECKMX 3HAHUW Kak BakHeHIen
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpOM JIeKaT KIIOUEBBIE TMOHATUA, (yHIAMEHTalbHbIE 3aKOHBI U
TEOpUU XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE M MOHUMaHUE
CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuME U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpPETEHUs YMEHUN OPUEHTHUPOBATbCI B MHPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
IMOBCEJHECBHOM KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HAOMIOIGHUEM U OOBSICHEHHMEM  XUMHUYECKOIO  HKCIIEPUMEHTA,
coOJIF0ICHUEM TMPpaBWII 0€30MacHOTO 0OpAIlleHHs C BEIlIECTBaAMHU.

Hapsiny ¢ »sTuM, conep:kaTellbHas XapaKTepUCTHUKA Leled W 3ajgad
U3y4YeHHs MpeAMETa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBMM C HOBBIMU MPUOPUTETAMH B CHCTEME CpPEOHEro OOLIEro
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTHAETCS
OPEeANnoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHHs,
OPUEHTHPOBAaHHOM Ha TMOJTOTOBKY BBIMYCKHMKA 00IIe00pa30BaTeabHOM
OpraHu3alliM, BIIAJEIONIEr0 He HaOOpOM 3HAHUM, a (PYHKIIMOHAIBLHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHUSIMU aKTUBHOTO MOJTYUYEHUs 3HAaHUN
U IPUMEHEHUS UX B peabHOM JKU3HM JIJIsl PEIIeHUs MPAKTUUECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM npu U3y4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaUY€HUE MPUOOPETAIOT TAaKKUE LIENU U 33J]a4H, KaK:

afganTainys oOydYarolmIMXCsl K YCIOBUSM JUHAMHYHO pPa3BUBAIOUIETOCS
Mupa, (HOPMUPOBAHME WHTEIEKTYalbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO0,  COTPYAHUYECTBY,  CAMOCTOSITEIHOMY  TMPUHSTHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopMupoBaHne y O0OyYaroOmMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINI), MMEIOIINX YHHBEpPCAIbHOE 3HAYCHHE JUJISl PA3UYHBIX BHJIOB
NEATEeIbHOCTU:  pelleHus mOpoOjeM, TOUCKa, aHaiu3a U 00paboTKH
uH(pOpMalliK, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa JACSITeNbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UIMI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4YarIUXCsA: CIOCOOHOCTH CaMOCTOSTENIbHO NpPHOOPETAThH
HOBBIC 3HAaHWS N0 XHUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTMH JIs TIOMCKAa U
aHanu3a Y4yeOHOW MW HAYYHO-TIONMYJSIPHOM HMH(POPMALMH  XHUMHUYECKOTO
COJIEpKaHUS;

dbopMupoBaHUEe U pa3BUTHE Y OOYYAIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOIIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUTAHUPOBAHUH U
MPOBEJICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydJarommxcsi YyOexAEHHOCTM B T'yMaHHCTHYECKOU
HAINPABIEHHOCTH XMMHH, €€ BaXKHON POJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIoHaIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXPaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeXHOTO OTHOIIEHUS K TPHUPOAE H CBOEMY 3J0pPOBBIO, a TakkKe
NPUOOPETEHHUST OMbITa HCIOJB30BAHUS TONYUYCHHBIX 3HAHWHA JUISI TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B ydeOHOM muane cpeaHero oOmiero oOpa3oBaHUsl MPEeaAMET «XUMUSDH)
0a30BOr0 YpOBHS BXOAWT B COCTaB mMpeaMeTHoW obnactu «EcTecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO6miee yncao 4acoB, OTBEACHHBIX JISI M3YyYEHHUsS] XUMHH, Ha 0a30BOM
YPOBHE CpeaHero oomero oopa3oBanus, coctaBisieT 68 yacos: B 10 kimacce — 34
gyaca (1 yac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hemeno).



COILEPKXAHUE OBYYEHUSA
10 KITACC
OPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHM4ecKol XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
B NIOJIyYEHUH HOBBIX BEIIECTB U MaTepHaoB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytinepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTYpHBIE
(dopMyIibl OpraHndecKux BeliecTB. ['oMosorusi, u3omepusa. XuMu4eckas CBs3b
B OPraHUYECKHUX COETUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne 0  KilaccU(UKAUMKM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnuecKux COeAMHEHUN (CUCTEMaTUuecKas) U TpPUBUATIbHbIC
HAa3BaHMS BAKHEUILNX MPEACTABUTENEN KJIACCOB OPTAaHUYECKHUX BEIIECTB.

DOKCneprUMEHTAIbHBIE METOAbl HW3YYEHHs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHMYECKHX BEILECTB, HAOIIOJECHUE U
ONKMCAaHWE JEMOHCTPALUMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAx. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAaHOB: (PU3MYECKHE M XUMHUYECKHUE CBOICTBA
(peakuuu 3aMelleHUs U TOPEHHUs), HaXOXKACHUE B MPUPOJE, MOIyYEHHE U
MIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUI psAll. DTUIIEH U MPONUIICH
— IpOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3NUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTEHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metunoyrtanuen-1,3: cTpoeHue, BaxHEHIINe
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomyuyenue
CUHTETUYECKOTO KayuyKa 1 pEe3HHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH ps.
ALleTWIIEH — TPOCTEMIIMN MPEACTABUTENb aAJKHMHOB: COCTaB, CTPOCHHUE,
¢uznueckue M XHMHYECKHE  CBOMCTBAa  (peakiuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), TIOTYyUYEHHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GU3MUECKUE U XUMUYECKUE CBOWCTBA
(peakuu TaJoOreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE UM NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, usuueckue u Xumuyeckue ceorcmea (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUs), NoJy4YeHue u npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTnueckas CBA3b MEXIY YIJIEBOAOPOJAMHU, MPUHAMIEKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOXOPOAOB. IIpUpOoaHBIM Tra3 U NOIyTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. Crocodbl nepepadoTku HedTH:
[EPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJUTHYeCKHil), nuponus. IIpogykrsl
nepepaboTku He(pTH, HMX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KaMeHHBIH yrosib 1 MpOgyKThI €ro NepepadboTKy.

OKCIEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUIN:
O3HaKOMJIEHHE ¢ OOpasliaMy IJJacTMacC, KAay4yKOB M PE3HHbI, KOJJIEKLIUHU
«Hedpts» u  «Yromp», MOJEIUpPOBAaHME MOJIEKYJ YIJIEBOAOPOJOB U



raJIOTeHONPON3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palboThl: MONyYECHHE
STWJICHA U U3YyYECHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOI'O BEIIECTBA WJIM MPOAYKTA PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEUIECTB HWJIA MPOAYKTOB
peakiun).

Kuciaopoacoaepxamme opranuyeckue coeJUHECHUS

[IpenenbHble OJNHOATOMHBIE CIHHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usznyeckue U XUMHUYECKHME CBOWCTBA (pEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NMPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W TJIHMIEPUH: CTPOCHHE,
(¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIECIOYHBIMU
METaJulaMH, Ka4eCTBEHHAsl peaklhs Ha MHOTOaTOMHbIE cUpThl). JleiicTBue Ha
opraHusM uesnoBeka. [IpumeHenue riamuepruHa U 3TUIICHTJIUKOJIA.

@DeHOoI: CTPOCHHE MOJICKYJbl, (PU3UYECKuEe W XUMHUYECKHUE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue penona.

Anbaeruapl U Kemonvl. DopManpIerui, aneTadbJIeTul: CTPOCHUE,
(u3nuecKre U XMMUYECKUE CBOMCTBA (PEAKIMU OKUCIEHHS U BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpelelbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOThI: CTpOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
oOlmme [ Kiacca KUCIOT, peakius dSTepuuKaluM), T[OJy4YeHUEe U
npuMeHeHue. CTeapuHoBasi U OJICMHOBASI KUCIOTHI KaK MPEACTABUTENH BBICILIUX
KapOOHOBBIX KHUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHUE.

Cnoxsble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupsl. [mapomus xupos. IlpuMeHeHue KupOB.
buonornueckas poJib )KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, HHU- H
nonucaxapunabl). [roko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbl, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcusiom meau(Il), okucnenne ammuadHbeIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXKJEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nenmrono3a kak npupoaHbie nonumepbl. CTpoeHHne Kpaxmaia u
HeJu0NIo3bl.  PuU3NyYeckre M XHUMHYECKHME CBOWCTBA Kpaxmalia (THAPOJIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCnepruMEeHTAIbHBIE METOJAbl M3YYEHHUS BEIIECTB UM WX MPEBPAILCHUN:
poBe/ieHne, HaO0IeHHe U OMUCAaHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHbIE PEAKLMHA OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TaHOJIA
okcugoM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TIIMIIEPUHA C
rugapokcugom Menu(Il)), anpaernmoB (OKuCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) m rumpoxcumom menu(Il), BlammopelcTBue Kpaxmaia ¢
MOJIOM), TPOBEACHHE MPAKTUYECKOM pabOThl: CBOICTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrlie 3agaun.

Bbluucienuss mo ypaBHEHHI0O XMMHYECKOW peakuuu (Maccbl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUMUA N0 H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BELIECTB HWJIA MPOIYKTOB
peakiun).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHHUS.

AMHMHOKHCIIOTBI ~ KaKk  aM(OTEpHbIE  OPraHUYECKUE  COEIHHEHHS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MPUMEPE TIIULUHA).
buonornyeckoe 3HayeHne aMUHOKUCTOT. [lenTupl.

benku kak MpupoJHbIE BHICOKOMOJIEKYJIIpHBbIE coequHeHus. llepBuunas,
BTOPUYHASI U TPETUYHAsl CTPYKTypa OEJKOB. XHMMHUYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, ICHATYypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCHepUMEHTAIBHBIE METOAbl W3YYEHHs BEIIECTB M UX NPEBPALLCHUN:
HaOJIIOEHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JI€HATYypalus OEJIKOB
IIPU Harpe€BaHUHU, IBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSATHS XHUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPU3AIUN, CPEAHSISA
MoOJIeKyJispHass Macca. OCHOBHBbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHI — TIOJIMMEPU3ALINS U TTOJTUKOHACHCAIHS.

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHs BEIIECTB UM WX MPEBPALLCHUN:
O3HAaKOMJIEHME C oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peasmszannst MeXNpeIMETHBIX CBA3CH NPU H3YYEHUM OpPraHUYECKOU
xumMun B 10 Kjacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIuX
€CTECTBEHHO-HAYYHBIX MOHSITHHI, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMHU
JUTSL OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmume ecTeCTBEHHO-HAy4YHbIE TMIOHSATHA: SBJICHWE, Hay4yHbIM (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, Kiaccu(uKanus, MepuoaUdHOCTb,
Ha0II0IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOACIUPOBAHUE.

®duzuka: wMmarepus, OJHEprusi, macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHHE
BELIECTBA, (PU3MUECKUE BEIUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouochepa, o0OMEeH BEIIECTB B OpraHuU3Me,
(doTOoCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€NIKH, YIJIEBOJbI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBbIE TMOPOJIbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonOrUsA: TUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUA,
MOIOUIUE CPEJICTBA, JIEKAPCTBEHHbBIE U KOCMETUYECKUE Mpenaparhbl, MaTepUaIbl
U3 UCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.

11 KUIIACC
OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUN 3JeMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAs
000J104Ka. DHEPreTHYECKUE YPOBHH, ITOAYPOBHHU. ATOMHBIC OpOUTaH, s-, pP-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/esieHns FJIEKTPOHOB IO OPOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. DJIECKTPOHHASI KOH(DUTYpaIHsI aTOMOB.

[Tepponnueckuit 3akoH u Ilepuoamyeckas cHUCTEMA XHUMHUYECKUX
snemeHtoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U



Ilepnommueckor cucrteMbl xumudeckux 3nemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM U3MEHEHUS
CBOHCTB XMMHUYECKUX DJIEMEHTOB W OOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX
BEIIECTB N0 Tpynmam M MepuofaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTUU HAYKHU.

CrpoeHue BeliecTBa. XHMMHUYECKasl CBS3b. BHABI XUMHYECKOW CBS3U
(xoBaneHTHasl HEMOJSPHAs U NOJIAPHAs, HOHHAs, METalInyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHusa. IOHBI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HWIBI  KPUCTAUIMYECKUX  PEIMIETOK.
3aBHCHUMOCTBH CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIMIETKU.

[lonaTtne o nucnepcHbIX cucremax. MICTUHHBIE M KOJTIOMAHBIE PACTBOPBI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpPraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYecKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJISKAIMX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass peakuus. Kiaccudukanus XUMHYECKMX peakuud B
HEOPraHMYE€CKOM M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT PpAa3JIM4YHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYecKoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiutuueckas aucconuanusi. CuiibHbIE W CiiaOble AJIEKTPOIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCNEPUMEHTAIbHBIE METOJbl HU3YYEHHUS] BEIIECTB W HMX IPEBPAIICHUN:
neMoHcTpauusa Tadmui «lleproguyeckas cuctemMa XUMHYECKUX AJIeMEHTOB /l.
N. MenaeneeBay, n3ydeHue Mojielield KpUCTANIMUYECKUX PEIIETOK, HAOII0ICHHUE
M OIKCAaHHWE JEMOHCTPAMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3joXKeHUe
MIEPOKCHIA BOAOpPOAA B MPHUCYTCTBUM KaTaau3aTopa, OIPEAECIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPa, PEaKUun
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKONW paboThl «BiusiHue pa3iauYHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUECKOU PEaAKIINI.

Pacuétnrblie 3amaun.

Pacyétel 10 ypaBHEHUSAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM TOHATHUS «MACCOBAs
JIOJISI BELIECTBAY.

Heoprannueckasi xumms

Hemerannel. Ilonoxenne HemerammoB B llepuogmueckoi cucreme
xuMuueckux anemeHToB . M. MenzeneeBa u 0COOCHHOCTH CTPOSHHSI aTOMOB.
du3znyecKre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpuMeEpe
KHCJIOpOJIa, cephbl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJUIOB (rajloreHoB, CEPhI, a30Ta,
docdhopa, yriepoga U KpeMHHS) MU UX  COCIUHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOJHBIX COSIUHEHUN).

[IprmeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [Tonoxxenne metauios B [lepuoanyeckoit cucreme XUuMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHS BJIEKTPOHHBIX



00o010uek aToMOB MeTaiioB. O0mue Gpuznueckre cBOcTBAa MeTaIoB. CIIIaBhI
METAIIOB. DJIEKTPOXUMHUYECKUN PsAJT HANPSKEHUI METaJIoB.

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPUH, KUK, KalblHM,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mme crocoObl MoJy4eHus: MeTaiuoB. [IpumMeHeHne MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUsSI BEIIECTB W UX MPEBPAIICHUI:
M3YYCHHE KOJUIEKIIMU «MeTaulbl U CIJIaBbl», 00pa3lloB HEMETAIIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1ay, HAOJIOJCHUE U ONMUCAHHE JEMOHCTPAI[MOHHBIX U
7a00paTOpPHBIX  OMBITOB  (B3aUMOJICHCTBHE TUIAPOKCHIA  QIIOMHHHUS C
pacTBOpaMM KHUCIOT M IIEJI0YeH, KauyeCTBEHHBIE pEaklIMU Ha KaTHOHBI
METaJIOB).

Pacuérnbie 3anaum.

Pacuétel Macchl BemecTBa Wik 00bEMa Ta30B 10 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAcCe WM 00BEMY OJHOIO M3 YYACTBYIOLIMX B PEAKIMU BEUIECTB,
pacy€rsl mMacchl (00BbEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KU3Hb

Ponb xuMuu B 00ecrieueHnH SKOJIOTUUECKOM, YHEPTETUUECKON U TTUIIEBOM
0€30IacCHOCTH, pa3BUTHN MeIULIMHBL. [[OHSATHE O HayYHBIX METOJAaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIUICHHOTO
MOJTYUYEHUS BaXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MaTEPUAIOB: Ba)KHEWUIINE CTPOUTENIbHbBIE
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepUalIbl JJIsl SJIEKTPOHUKHN, HAaHOMAaTepHalibl, OpPraHUYeCKUE U MUHEPaIbHBIC
ynoOpeHus.

XUMHSI ¥ 30POBbE YEJIOBEKA: MpPABHUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBwia OE30MacHOr0 HCIOIb30BaHUA MpenapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBs3€ MNpU  HM3y4eHHH OOweld U
HEOpPraHM4eCcKo XUMUM B 11 Kjacce OCyIIECTBISIETCA YE€PE3 MCIIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK W TOHATHM, SBISIOMIUXCS
CHUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MMOHATHS: HAYYHBIN (akKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KIacCU(PUKALMS, NEPUOIUYHOCTh, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE, SBJICHHE.

dusznka: Marepus, dHEPrus, macca, aToM, 3JIEKTPOH, IMPOTOH, HEWUTPOH,
WOH, W30TON, paJUOAKTUBHOCTh, MOJIEKyJa, SHEPreTUYECKU YpPOBEHbD,
BELIECTBO, TE€JI0, OO0BEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3MUECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHu3M, OJKOcUCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJIbI, TMOJE3HbIE HNCKOMAEMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMHYCCKasd IMPOMBIINIJICHHOCTD, MCTAJIIIyprusi,
IMPOU3BOACTBO CTPOUTCIIbHBIX MaTcpualioB, CEIBbCKOXO3SMCTBEHHOE
IMpOU3BOACTBO, IIUIicBasa IMPOMBIINIJICHHOCTD, Q)apMaHCBTI/I‘ICCKa}I

IMPOMBIIMIJICHHOCTD, IIPONU3BOACTBO KOCMETHUUCCKUX IIPCIIapaToB, MPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaoB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOI'NHU.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHWA IIPOI'PAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEJAHEI'O  OBLIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
0oOyJaromMMHUCs TPOrpaMM CpPEIHETo OO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HaydHo-MeTonnyeckod OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yJbTaTOB OCBOCHHS IPOrPaAMM CPEIHETO OOLIETO
00pa30BaHUs SIBJISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IMpeAMeTa « XUMUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYaIOIIMMUCA POCCUMCKON TpaKAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJM4Khe MOTUBALIMK K OOYyUEHHIO;

LIEJICHANIPABJIICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIIMMH LETOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4Me TPABOCO3HAHMS HKOJOTMYECKON KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS NMpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE Y4YEOHOW M BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, MPUHATHIMU B
oOlIecTBE HOpMaMu U IIpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOLIMMU MPOLIECCaM
CaMOMNO3HAHUS, CAMOPAa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3yJNbTAaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEILHOM M MPAKTUYECKOH JeATEIbHOCTH
oOyyJaroumxcs o peaju3aiii TPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpaskaaHCKOTr0 BOCIMTAHMSA

OCO3HaHUs  OOy4YaIOIIMMHUCS CBOMX KOHCTUTYUMOHHBIX TIpaB H
00s3aHHOCTEM, YBa)KEHHUS K 3aKOHY M MPABOIOPSIIKY;

IOPEICTaBICHUS O COIMANbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E Pa3IUYHbIX BUJOB YUEOHOU IEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXXEHUSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKH €CTh pe3yJbTaT



JUIMTEJIbHBIX ~HAOJIOACHUM, KpPOMOTIUBBIX JKCIIEPUMEHTAJIBHBIX IOHCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpECa M NO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOIIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBECHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYyalldHd, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE IMOBEJIEHNWE U MOCTYIKH CBOUX TOBAPHUILEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe30macHoro o0pa3a >KWU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOILLIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIOAICHUS TpaBWil 0€30MacHOro OOpallleHusi ¢ BEIIECTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOMU JAEATEIBHOCTH;

MMOHUMAaHUS LEHHOCTU MPaBWJ HMHAWBUAYAJIbHOTO U KOJUJIEKTHBHOIO
0e30MacHOr0 IMOBEJACHUS B CUTyalUsX, YTrPOKAIOUIMX 3J0POBBI0 U KU3HU
JIIOICH;

OCO3HaHUSl  MOCJIEACTBUM W HENpUATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPYECKOM M JPYruxX BHAAX
NEeSATENbHOCTH;

YCTAHOBKM HAa AaKTHMBHOE Yy4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3aaay
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YUYEHHUIO MPOQPEeCccCUuil pa3iuvyHOro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUMN M0 XUMUU;

YBaOXEHUS K TpyaLy, JIOAAM Tpyda U pe3ysbTaraMm TPYyJIOBON
NEeSTENbHOCTH;

TFOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
obOpazoBaHusi, Oyayiier npodeccun U peanusalui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IOTpeOHOCTEH 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOUHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS I00ANBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COILIMAIBHON CPEJIbl;

OCO3HaHUsI HEOOXOJWMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNH XUMUU JJis
pELIEeHNs] BOIPOCOB PAallMOHAIBLHOTO MIPUPOAO0NOIb30BAHNUS;

aKTUBHOTO HENPUATHS [JEHCTBUI, HPUHOCAIIMX BpEl OKpY’Karolen
IPUPOJTHOM Cpelie, YMEHUS IPOTHO3UPOBAaTh HEOJArONPUATHBIE IKOJIOTUUECKUE
HOCJIEACTBUS IPEANPUHUMAEMBIX IEHCTBUI U NIPEIOTBPAILATh UX;

HQJIAYUS  Pa3BUTOrO  SKOJOIMYECKOIO  MBIIUIEHMS, SKOJIOTMYECKON
KYJbTYpbI, OIBITa JEATEIbHOCTH 3KOJOTMYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS. UMM B IT03HABATEIbHON, KOMMYHUKAaTUBHOM M COLIMATIbHON



MPaKTUKE, CIHOCOOHOCTHM W YMEHUS aKTUBHO MPOTUBOCTOATH HWJICOJIOTUH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHeMU(UKA XUMUW KaK HayKd, OCO3HAaHHS €€ pOJIu B
(GbopMHUpPOBAHNY PANMOHAIEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITIOCTHOTO
MpeACTaBICHHs 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPO/IbI U YEIOBEKA, B
MMO3HAHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOSXKIAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUHU JJS COBPEMEHHOU
UUBWIM3ALMKU: B €€ T'yMaHHCTHUUECKON HANpaBJICHHOCTH M Ba)XXHOU poOJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJbTYPhI, PEIICHUH TJI00ATbHBIX
po0JieM yCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPIETUUECKOM,
MUIIEBOM M  HSKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrieYeHU YCIOBUN YCIEITHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TOHUMAHUSI CYIIHOCTH METO0B
MO3HAHUS, MWCMOJIB3yEMbIX B  €CTECTBEHHBIX  HAayKax, CIOCOOHOCTH
WCIIONB30BaTh TMOJydyaeMble 3HAHUA JJIs aHajiu3a W OOBSCHEHHS SIBIICHUM
OKPY’Kalolllero MHUpa M MPOUCXOASIMIMX B HEM HM3MEHEHUM, YMEHHS JelaTh
000CHOBaHHBIE 3aKJIIOYEHMUS] HA OCHOBE HAy4YHbIX (DAaKTOB U MMEIOIIMNXCS
JAHHBIX C IEJIBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Mpo0JeM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

HMHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3oOBaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUU 1O XUMHUH B
COOTBETCTBHHM C )KM3HCHHBIMU OTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAda B  pasMuHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAINPEIAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOCHHsI YYEOHOro MpenMera «XuMHs»
Ha YPOBHE CpPEIHEro 0011ero o0pa3oBaHMsl BKIIOYAIOT:

3HaYuMble A1 (OpPMHpPOBAHMS ~ MHUPOBO33PEHHUS  OOYyYaroIIUXcCs
MEKIUCLIUIUIMHAPHBIE (MeXNIpeaMETHBIE) oOIIeHAyYHbIE IIOHSATHS,
OTpaXarolllie IeJIOCTHOCTh HAay4YHON KapTUHBI MUpPAa U ClIEeUU(UKY METOJO0B
IIO3HAHHS, MCIOJb3YEMbIX B ECTECTBEHHBIX Haykax (MaTepusi, BEILECTBO,
SHEprusi, SBJICHHE, IMPOLECC, CUCTeMa, HAay4HbIH (PaKT, MPHUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HaOJNI0JIEHUE, H3MEpEeHHE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEPCAJIbHBIE yueOHbIe NEUCTBUSA (mo3HaBaTEIbHBIE,
KOMMYHHMKaTHUBHbIE, PETyJATHBHbIE), oOecrneunBaomme (HOpMUPOBAHHE
(YHKIIMOHATIBHON TPAMOTHOCTH M COIIMAIEHOM KOMITETEHIIUN 00yYaIOUInNXCs;

CIOCOOHOCTB o0yuaromuxcs WCII0JIb30BaTh OCBOECHHBIE
MEKIUCIMIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHWS W YHHUBEPCAIbHBIC
y4eOHbIE IEMCTBUS B TIO3HABATEIILHON U COLIMAIBHON IIPAKTHUKE.



MeranpeaMeTHbIE pPEe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4EOHBIMU  TO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMHU
JNEUCTBUAMH.

OBiaseHue  yHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABATeJIbHBIMH
AefCTBUSIMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyallM3UpPOBAaTh MpPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaThl JAESATEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

UCIIOJIb30BaTh PH OCBOCHUU 3HAHUN MPUEMBI JJOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE TPU3HAKK MOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 111 OOBSICHEHUS OTJIEIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU Uil KJIacCU(UKAIMU BELIECTB H
XUMHAYECKUX PEAKLINN;

YCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PpACCYX ACHUS (MHIYKTUBHbBIC, IEITyKTUBHbBIE, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BBIBOJIbI M 3aKJIFOUEHNUS;

NPUMEHSATh B  TpOlLlECC€ TMO3HAHUS, UCIOJIb3yeMble B  XHUMHHU
CUMBOJIMYECKME  (3HAKOBbIE)  MOJENH, MNpeoOpa3oBbIBATH  MOJEIbHBIE
MPEACTABICHUS] — XHUMHUYECKHM 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopMmyrna, ypaBHEHHE XHUMHUYECKOM peakuud — TpPHU PELIIEHUU YUYEOHBIX
MTO3HABATEJIbHBIX M MPAKTUYECKUX 3a/]ad, MPUMEHSATh HA3BAHHBIE MOJEIIbHbBIE
MIPEACTABICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYa€MbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIQJIETh OCHOBAMH METO/IOB Hay4YHOTI'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKkuuit;

dopMynaMpoBaTh 1€MW 3aJadyd  HCCIEAOBaHUS, HCIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITEJIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KadyeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIs (DOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJaJIeTh HaBbIKAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS W TPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAONIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHHUSI W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pPe3yJIbTaTOB MCCJICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOW UCCIEeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
NOMCKY METOJIOB PEUICHUs MNPAKTUYECKUX 3a7a4, NPUMEHECHHUIO Pa3JIMYHBIX
METOJ OB NIO3HAHMS.

3) paboTa ¢ nunpopmanueii:

OpUEHTHUPOBAThCA B PA3NIMUHBIX HCTOYHHMKAX HHPOpManuu (Hay4dHO-
nomyJisipHasi JIdTepaTypa XMUMHUYECKOTO COJAEp>KaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl UHTepHeTa), aHaIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opM



MPEACTABICHUS,  KPUTHYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYNBOCTH;

(GopMyIUpOBAThH 3aMPOCHl U MPUMEHATH Pa3IMYHbIe METOABI IIPU MOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS Y4YeOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMy TMpeACTaBICHUS
uH(popMaluu (cxeMmsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKHU U IPYTHE);

WCIIONIb30BaTh HAyYHBIM $3bIK B KauecTBE CpeACTBa Npu padore ¢
XUMHUYECKON WH(pOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYeCKue u
MaTeMaTU4ecKhe) 3HaKu W CHMBOJIbI,  (opMmyJibl, abOpeBUaTyphl,
HOMEHKJIATYypy;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHue YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1eICTBUSIMU:

3a/1laBaTh BOMPOCHI MO CYIIECTBY OOCYX JaeMOll TE€Mbl B XOJ€ AUaiora
W/WJW JUCKYCCUU, BBICKAa3bIBaTh WJEH, (HOPMYJIUPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yabTaTOB MO3HABATEIBHOU E€ATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO HWJIM COBMECTHO CO CBEPCTHHKaMHU IPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW pabdoThl IO
MCCJIEIOBAHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealnu3alui y4eOHOro MpoeKTa u
(opMyIMpPOBATH BBHIBOJBI MO pE3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN IMyTEM
COTJIACOBAHMSI TTO3UIINI B X0J1€ 0OCYXICHUSI 1 0OMEHAa MHEHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJIsiTABHBIMH J1eHCTBUSIMU:

CaMOCTOSATENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATEIbHOCTh, ONpeAeNss €€ LeNu W 3aJaud, KOHTPOJIMPOBAaTH M MO Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii airopuT™M JIEUCTBUM MpHU
BBINIOJIHEHUHM YYE€OHBIX M HCCIEIOBATENIbCKUX 3aJay, BBIOMpaTh HamoOojee
3 PeKTUBHBIN CMOCOO MX pelIeHHs C YYETOM TOJYYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh ~ CAMOKOHTPOJIb ~ CBOEHM  JESTENIbBHOCTHU HAa  OCHOBE
caMoaHaJIi3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KUIIACC

[IpenmeTHble pe3ysibTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHS»
OTpaXKaroT:

C(l)OpMI/IpOBaHHOCTB MPEACTABIEHUN O XUMHUYECKOU COCTaBnﬂIomeﬁ
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWMHUM B ITIO3HAHUMW SIBJICHUU
opupoAbl, B (QOPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YyHKUIMOHATBHOM TPaMOTHOCTH, HEOOXOJMMOM JUIsl PEIIEHUs MPAKTHUYECKHX
3a/lad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOILIECHHUS K CBOEMY 3J0POBBIO U
IIPUPOTHOM CpEJIE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpAass  BKJIKOYACT:
OCHOBOIIOJIATAOIIUE TOHATUS (XUMUYECKUA JJIEMEHT, aTOM, JJIEKTPOHHAs
o0ooyka aTromMa, MOJIEKYJia, BaJEHTHOCTb, JJIEKTPOOTPULIATEIHHOCTD,



XUMHUYECKas CBs3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamEHHast),
MOJIb, MOJSIpHAas Macca, MOJSIpHBIM  O00BEM,  YIVIEPOJHBIA  CKEJeT,
(GyHKIIMOHAIBHAS TPYIIa, paaudKal, H30MEpHus, HU30MEpPbI, TOMOJOTHYECKHI
psil, TOMOJIOTH, YTIJIEBOJOPOJbI, KUCIOPOA M a30TCOJAEpXKAILIUE COEOUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHUS OopraHudeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHHMSI MACChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIEKallhe B OCHOBE IOHHUMaHHS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BAKHEUIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AESITEIbHOCTU
YEJI0BEKa;

c(hOPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABIMBATh UX B3aUMOCBS3b, HCIIONB30BATh COOTBETCTBYIOIIME MOHSATHUSA
IIPU OMKUCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COETMHEHMIA;

c(hOpMUPOBAHHOCTh YMEHUIN UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAILEHHOIN)
(GopMya OpPraHMYECKMX BEIIECTB M YPABHEHUH XHMHYECKUX PpEaKIIHi,
M3rOTaBIMBATh MOJEIH MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH IPUHAIIIEKHOCTD U3yUYEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpPEAeIEHHOMY
KJIacCy/Tpynne COeIWHEHHUH (YTiaeBOAOPObI, KUCIOPOA W a30TCOAEpIKaIIUe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), AaBaTh UM Ha3BaHUS 110
cuctematuyeckoii HomeHknatype (IUPAC), a Takke NpUBOJIUTH TPUBUATIBHBIE
Ha3BaHUsl OTAEJbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, MPOMUJIECH, alleTUJIEH,
ATUJICHTJIUKOb, TTIUUEPUH, (eHOII, (popManbAeru, aueTanbIerul], MypaBbHUHas
KHCIJIOTa, YKCyCHasi KHUCJIOTa, OJEMHOBAasi KHUCJIOTa, CTEAPUHOBAs KHUCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIUIKH);

c(OPMUPOBAHHOCTh YMEHHS OMNpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHATH MOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa ayis OOBSACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChI
BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMI  XapaKTepu3oBaThb COCTaB, CTPOCHHE,
¢u3nyueckue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pa3IMYHbIX
KJIACCOB OPraHMYECKUX BElIeCTB (METaH, 3TaH, 3TUJIEH, MPONUJIECH, alleTUJIEH,
Oyranuen-1,3, metunOytaaueH-1,3, 6€H3051, METAHOJ, TAHOJI, YTUICHTJIUKOJIb,
[NIALEPUH, (EHOJI, alleTalbIEeTU ], MypaBbUHAsS U YKCyCHasi KUCIOTHI, TJI0K03a,
Kpaxmayi,  LeJUII0JIO3a,  aMUHOYKCYCHasi  KHUCJIOTa),  WUIIOCTPUPOBATh
FeHETUYECKYI0 CBSI3b  MEXKJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEepU30BaTh MCTOYHUKHU
YTJIEBOJIOPOJTHOTO ChIpbS (HE(PTh, HPUPOIHBIA Ta3, Yyrojb), CHOCOOBI HX
nepepaboTKU U MPAaKTUYECKOE IPUMEHEHHE ITPOTYKTOB NIEPEPa0OTKH;

Cc()OPMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYMCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BELIECTBA WIN MPOTYKTa
peakuuu IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJIHBIX
BELIECTB UJIU MPOJYKTOB PEAKIIUHN);



c(hOpMHUPOBAHHOCTh YMEHHMI BIAJACTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METO/JaX HAyYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XMUMHYECKUMX SBJIICHMA  (HAOJIIOJEHHE, W3MEPEHHE, HKCIICPUMEHT,
MOJEJIMPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUA IS
MPUHATUS PELIEHUHA B KOHKPETHBIX >KM3HEHHBIX CHUTYalHSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTH ~YMEHMH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCYAO0W M Ja0OpaTOpHBIM OOOPYJOBAaHUEM, a TaKKe IpaBuia
oOpanieHus: ¢ BEUIECTBAMU B COOTBETCTBUH C MHCTPYKUUSMH 10 BBIIOJHEHUIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYEHUE JTWJIEHA M HW3YYEHUE €ro CBOMCTB, KAauyeCTBEHHBIC pPEAKIUU
OpraHUYEeCKUX BEUIECTB, JCHATypalusi OEJIKOB NpU HarpeBaHUM, IIBETHBIC
peakuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BEIIECTBAMH M J1a0OpaTOpHBIM OOOpPYJOBaHUEM, IPENCTABIIATH
pe3yibTaThl XHMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (OpMYJMpPOBATh BBIBOJBI HA OCHOBE 3TUX
pE3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHU KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
nH(pOpMaMIO, TOJYYaeMYy0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYyrux);

c(hOpPMUPOBAHHOCTh ~YMEHHMHM  COOJIO/IaTh MpaBWwia  AKOJOTHYECKU
L[EJIECO00PA3HOTr0 TMOBEACHUS B OBITY W TPYJIOBOM JAEATENBHOCTH B LEISAX
COXpaHEHUsI CBOErO 370POBbS M OKPYXarOUIEHd MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokaszatens [1/IK, nmoscHaTh Ha mpumepax crnocoOsbl
YMEHBIIEHUS W TPENOTBpPALIEHUS] UX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YeJI0BEKa;

JUTs1 OOYYarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaIOLIMXCSA: YMEHHE MCHOJb30BaTh
penbeHO-TOUEHUHYIO cucTeMy oOo3HaueHuit JI. bpailins nana  3anucu
XUMUYECKUX (HOpMYIIL.

11 KUIIACC

[IpenmeTtHbie pe3yibTaThl OCBOEHUsI Kypca «OOImass U HeopraHudeckas
XUMUSD» OTPaXkKaIoT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBJISIOIIECH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHWU MBIIUICHUS W  KYJbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTUYECKUX
3a/lad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/0POBBIO U
IIPUPOTHOM CpEJIE;

BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HaHHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, M30ToII, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHASA), KPUCTAIINYECKAs



peméTKa, TUIIbl XUMUYECKUX PEAKIIUI, PACTBOP, DIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAST ITUCCOLMALMS, OKHUCINTENb, BOCCTAHOBUTEIbH, CKOPOCTH
XUMHUYECKON peakUny, XUMUYECKOE PABHOBECHUE); TEOPHUH M 3aKOHBI (TEOpPHS
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. M. Menneneena,
3aKOH COXPAHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHHMS W IIPEBPALLCHHUS
SHEPIUU MPU XUMUYECKHX PEAKLHUAX), 3AKOHOMEPHOCTH, CUMBOJIIMYECKHUM S3BIK
XUMHH, MHUPOBO33PECHUYECKHE 3HAHMSA, JIEKAlMe B OCHOBE ITOHUMAaHHUS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HAKTOIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BXHEHIIINX HEOPTaHUYECKUX BEILIECTB B OBITY M MPAKTUYECKOU ACSITEIbHOCTU
YEJI0BEKA;

c(hOPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIE MPU3HAKU MOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TOHITHUSA
IIPY ONIMCAHUH HEOPTaHWYECKUX BELIECTB U UX ITPEBPALLCHUN;

c(hOPMUPOBAHHOCTh YMEHUHN HCIOJIb30BAaTh XUMUYECKYIO CUMBOJUKY IJIS
coctaBieHuss (OpMyJ BEUIECTB W YPAaBHEHUH XHMMHYECKUX PpEaKIHil,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TtpuBHanbHble Ha3BaHHS
OTJIETbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHblid ra3, yriaeKuciblid ra3, aMMuUax,
rai€Hasi i3BeCTbh, Heral€Hasi U3BeCTbh, IUThEBAs COJIa, TUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJEHTHOCTb M CTENEHb
OKHCIICHHUS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBAJEHTHAsl, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCAUHEHNAX, THUN KPUCTALUIMYECKOW PpEMETKH KOHKPETHOTO BEIECTBA
(aToMHas1, MOJIEKYJISIpHAsi, MOHHASI, METAIUTMYECKast ), XapaKTep Cpebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH yMEHUM yCTaHaBJIMBATh MPUHAIIEKHOCTb
HEOPraHWYECKHUX BEHIECTB MO MX COCTaBY K OMNpeIeIEHHOMY Kiaccy/rpymnme
COEIMHEHHI (MPOCThIE€ BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJBI,

OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI NEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTHYCCKYIO QYHKIINN;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTEpHU30BaTh SJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHWYECKHX 3yeMeHTOB |—4 mepuonoB Ileproanyeckoil CHCTEMBI
XUMHUecKux aeMeHToB JI. M. MennesneeBa, UCMOIb3ys MOHATHA «S-, P-, d-
ANIEKTPOHHBIE  OpOUTaIM»,  «IHEPreTHUYECKUE  YPOBHM»,  OOBICHATH
3aKOHOMEPHOCTM HM3MEHEHHUS CBOMCTB XHMMHUYECKMX DJJIEMEHTOB M HUX
COCMHEHUN 10 Nepuoaam U rpynnaMm llepuoanyeckon cUCTeMbl XUMUYECKUX
aneMeHToB [. 1. MeHpaeneena;

c(OpMHPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIKE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPKAATh CYILIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKYy HEOPTaHWUYECKUMHU
BEILIECTBAMH C MOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTH YMEHHUSA KIaCCU(UIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MIPU3HAKaM (YHUCIY U COCTaBy PEArupyroLUX BEUIECTB, TEIIOBOMY
3¢ deKTy peakuu, U3MEHEHUIO CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH
peakuyy, y4acTUIO KaTaan3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHi COCTABIATH YPABHCHUS PEAKIUH Pa3IMIHBIX
TUIIOB, IIOJHBIE M COKpaUIEHHbIE YPABHEHMsI PEAKIMIl HMOHHOIO OOMEHa,
YUUTBIBAs yCIOBUA, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 1O KOHLA;



c(hOpPMUPOBAHHOCTh YMEHHUM TMPOBOAUTH PEAKIUH, IOATBEPKIAIONINE
KaueCTBEHHBIH COCTaB PA3IMYHBIX HEOPTaHMUECKHUX BEIIECTB, PacllO3HABATH
OMBITHBIM TYTEM  HWOHBI, TMPUCYTCTBYIOUIME B  BOJHBIX  pPacTBOpax
HEOPTaHMYECKUX BEIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUW pACKPBIBATh CYIIHOCTH OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIHUNA TOCPEICTBOM COCTaBICHHUS 3JIEKTPOHHOTO
OaylaHca ATUX peaKIvii;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peakluu OT pas3iu4HbIX (DAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACUCTBUS (IPUHLIUT
Jle lllaTenbe);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHUMHUYECKHUE MPOLECCHI,
JIeKaIUe B OCHOBE MPOMBIIIJICHHOTO MOTYYeHHsI CEPHOM KUCIOTHI, aMMHUaKa, a
TaKkkKe CHOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPHUHIMIIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIUYUCICHHS C UCIOIB30BAHUEM
MOHSITHS «MacCOBasi JAOJIS BEIIECTBA B PAaCTBOPE», 00BEMHBIX OTHOIICHU Ta30B
Opy XUMHYECKHX pEaKIMsIX, MacChl BeEIIeCTBa MM O0bEMa Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce Wi O0BEMY OJHOTO W3
YYacTBYIOIIMX B pPEaKIMU BEUIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHsSI MACChI BEUIECTB, MPEBPAILICHUS M COXPAHEHUS YHEPTUH;

chOpPMUPOBAHHOCTh ~yMEHHHM  COONIOAATh  MpaBuja  MOJb30BaHUSA
XUMHUYECKON TOCyNol W JabopaTOpHBIM OOOpYyJOBaHMEM, a TakKe MpaBHIa
oOparteHusi ¢ BEIIeCTBAMUA B COOTBETCTBUU C MHCTPYKIUSMU 1O BBITIOJHEHHIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (Pa3yIoKeHHEe MEPOKCHIA BOJIOPOIa B MPUCYTCTBUU KaTAIA3aTOPA,
OTIpe/IeNIEHUE Cpelbl PacTBOPOB BEIIECTB C TOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOpa, BIUSHUE pPa3UYHbIX (AKTOPOB HAa CKOPOCTh XHUMHYECKON
peaKiuu, peakiud HOHHOTO OOMEHa, KA4eCTBEHHBIE PEaKIMH Ha Cyibdar-,
KapOoHaT- W  XJIOPUI-aHWOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMam «Mertamibey u  «Hemerammer»y) B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTH TMpH OOpalleHuH C
BEIICCTBAMH M JIa0OpaTOpPHBIM O00OPYZOBaHHEM, MPEACTABIATh pPE3yJIbTaThl
XUMHUYECKOTO IKCIEPUMEHTa B (hOpME 3alcCH YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii 1 GOopMyITUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIhTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHHN KPUTUYECKH aHaJU3UPOBATH XHMHUUYECKYIO
nHPOpMAIMIO, TOIYyYaeMyl W3 pa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOH
KOMMYHUKanuu, IHTepHeT 1 ApyTHX);

chOpMHUPOBAHHOCTh ~yMEHHMM  COONIOJATh TpaBWJa  IKOJOTUYECKHU
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IENSIX
COXPAaHEHHUsSI CBOETO 3/I0POBBS U OKPYIKAIOIICH MPUPOTHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBICE OPTraHU3MBI OMPEACIEHHBIX BEIIECTB,
nonnMass cmbicn mnokazatens [IJIK, moscHAT, Ha mnpumepax CcrnocoObl
YMEHBIIEHUS U TPEIOTBpAIICHUS] MX BPEIHOTO BO3JAEHCTBUS HA OPraHu3M
YeJI0BEKa;

JUTsl OOY4YarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;



JUIS CIIETBIX W CIa0OBUASMIINX OOYYaIOMIUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitna nmns  3amucu
XUMUYICCKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

HaunumenoBanue
pa3aesioB u TeM
NMPOrpamMMbI

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (pPOoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM

11

[Ipenmer
OpraHu4eCcKon
xumun. Teopus
CTPOEHUSA
OpPraHUYECKHUX
coequHeHuil A. M.
bytneposa

Hroro no pazneny

Pazpnen 2. Yraesompopoabt

2.1

IIpenenbubie
YTIIEBOLOPOABI —
aJIKaHbl

2.2

HenpenensHubie
YTIIEBOJOPO/IBL:
QJIKEHBI,
AJIKaJUECHBI,
AJIKVHBI

2.3

Apomarnyeckue




YIJIIEBOIOPOABI

[Ipupoansie
HWCTOYHUKHU

24 3 1
YIJIEBOJIOPOAOB U

ux nepepadorka

Uroro no pazneny 13

Paznen 3. Kuciopojacoaepskamnue oprannieckne coeJuHeHust

3.1 Cruptel. ®enon 3
AJLIeruael.

3.9 KapGoHoBsie 7
KHCIIOTHI.

Crnoxubie 3¢upsl

3.3 VraeBoanl 3 1

Wroro mo pazneny 13

Pasnen 4. A3oTcoaep:kaine opraHnyeckue coeIMHeHUus

AMUHEL
4.1 AMUHOKHCIIOTEL 3
benxu
Uroro mo pazneny 3

Pa3pnen S. BbicokoMoOJIeKy IsIpHbIE COCAUHECHUS

51 IImactmacchl. 5
' Kayuyku. Bomokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KJIACC

HauMeHnoBauue KoauuyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (pPoBbIE)
pa3iejioB U TeM KoHnTtpoJbHbie IIpakTHYeckue
n/m Bcero o0pa3oBaTe/IbHbIE PeCypChl
NporpaMmel padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
CrpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
1.1 P 3
cucrema
XUMHUYECKHUX
snemeHToB /I. W.
MenneneeBa
CrtpoeHue BeniecTna.
1.2 MHoroob6pasue 4
BELIECTB
XuMU4YeCcKue
1.3 6 1
peaxkuu
Hroro no pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertambt 1
2.2 Hemerannst
Css13b
2.3 2
HEOpPraHUUYECKUX U




OPraHUYECKHUX

BELIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus 1 :KU3HL

3.1 XuMus v )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtposabsHbie padoTsl

IIpakTnyeckue padoTnl

[Ipenmer oprannyeckoit
XUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHNYeCKUX COCTUHEHUIN
A. M. bytieposa, €€
OCHOBHBIE MTOJIOKEHHUS

[IpencraBnenue o
KJ1acCu(UKaLUu
OpPraHUYECKHUX BELIECTB.
Homenkiatypa
(cuctemaruyeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BELIECTB

AnKaHEBIL: cOCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pAn

MertaH u 3TaH —
MPOCTEUIIINE MPEICTABUTETU
aJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHE,
CBOMCTBA




OTUJIEH U IPOIUIEH —
IIPOCTEUILNE NTPEACTaBUTEIN
AJIKCHOB

AJNKUHEL COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSI.
AlleTUIIeH — NPOCTEUIIHI
MpEICTaBUTENb AJTIKMHOB

Brprunciienus no ypaBHEHHIO
XUMHYECKON peaKiuu

10

ApeHsbl: GEH30J1 U TOTYOII.
TOKCHYHOCTH apEHOB

11

[IpupoaHbie HCTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIIN
ra3 ¥ ONyTHbIE HEPTSIHbIE
ra3pl, He()Th U MIPOAYKTHI €€
nepepadoTKu

12

Ankanuensl. byraauen-1,3 u
MeTminoyTaauen-1,3.
[TomyueHnne CHHTETUYECKOTO
Kay4dyKa U Pe3UHBI

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAJICKAINX K
pa3IMYHBIM KJlaccam

14

[IpupoaHbie ICTOYHUKHT




YIJIEBOJAOPOAOB: IPUPOAHBII
ra3 v MonyTHbHIC HeTSIHBIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH

15

KontpomnsHas padora Nel mo
paszaeny «YTriaeBogopOIb»

16

[IpenenbHbIE OHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBs3b

17

MHoroatoMHbI€ CIIUPTHI:
OTUJICHIJIMKOJIb U I'TTMICPHUH

18

DeHOII: CTPOCHUE MOJIEKYIIBI,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

19

Anpaeruabl: hopManbaerua
U alleTalbaern. AeTOH

20

OAHOOCHOBHBIE NpEIETbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHasi

21

[IpakTuueckas padora Ne 1.
«ITonyuenue >TrNEHA U
U3Y4YEHHE €r0 CBOMCTB»

22

[IpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»

23

CreapuHoBas 1 OJIEUHOBAs




KHUCIIOTHI, KaK
MPEACTaBUTEIN BBICIIUX
KapOOHOBBIX KHCIIOT

24

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlee NEeUCTBHE

25

Crnoxuble 3(upbI Kak
IIPOU3BOJIHBIE KAPOOHOBBIX
KHUCJOT. ['Mapoin3 ClI0KHBIX

3¢upos

26

Kupsr: runponus,
pUMEHEeHHE,
OuoI0rMYecKas pojb )KUPOB

27

VYTaeBosl: COCTaB,
KJIacCU(PUKAIIHS.
Baxneiimme npeacraBuTenu:
TII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemmrono3a kak
MIPUPOIHBIE ITOJIUMEPEI

29

KontponsHas padora Ne2 o
paszaeny
«Kucnopoaconepxkaiue
OpPraHUYECKUE COCTUHEHUS

30

AMUHBI: METHJIAMHUH U
AHHUJINH




31

AMMHOKHCIIOTEI KaK
am(oTepHbIe OPraHNYECcCKue
COEIMHEHMS, X
OHOJIOrMYECKOe 3HAUECHHE.
IlenTuael

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COECUHEHUS

33

OCHOBHBIE ITIOHITHASI XUMUU
BBICOKOMOJIEKYJIIPHBIX
COCTUHEHUN

34

OCHOBHI)IG METOAbBI CHUHTE3a
BBICOKOMOJIEKYIIAPHBIX
coequHeHmi. IImacTMaccsl,
Kay4yyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonTpoJsbHbie padoTsl

IIpakTnuyeckne padoThl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(UTYypanus
aTOMOB

[Tepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB U
UX COEIMHEHUH 10 IpynnaMm u
nepuoaaM. 3HaueHue
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XUMHUUYECKUX DJIEMEHTOB
J.1. Menneneesa B pa3BUTHH
HaYKH

Crpoenue BemiecTBa. XuMUuecKas
CBS3b, €€ BUJIbI; MEXaHU3MBI
00pa30oBaHMs KOBAJIGHTHOU CBSI3U.
Bonopoanas cBsizb

BaneuTHOCTE.




DIIEKTPOOTPULIATENHHOCTb.
Creneub okucicHus. Bemecrpa
MOJIEKYJISPHOTO 1
HEMOJICKYJISIPHOT'O CTPOCHHS

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HctuHHBIC 1 KOJIZIOUJHBIC
pPacCTBOPBLI. MaccoBas JOJIA
BCIICCTBA B PaCTBOPC

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHCHUIA.
[eHeTnyeckast CBsI3b
HEOpraHNYECKUX BEIECTB,
Pa3IUYHBIX KJIaCCOB

Knaccudukanmst XxumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XMMHUH. 3aKOH
COXPAHEHUSI MacChl BEILECTB;
3aKOH COXPAHEHMS U NIPEBPALLCHUS
SHEPTHH NMPU XUMHUIECKUX
peaKkuusx

Cxkopoctb peakiuu. OOpaTumbie
peakuyuy. XMMUYECKOE
paBHOBecHE

10

[TpakTuyeckas padora Ne 1.
«Bnusinue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTb XUMHUYECKOU
peaKknum»




11

DNIEKTPOTUTHYECKAS
nuccounanusd. [lonstue o
BOZIOpOAHOM Toka3atene (pH)
pactBopa. Peakiuu HOHHOTO
oOMeHa. ['maponu3 opraHuuecKux
Y HEOPTraHUYECKHX BEILECTB

12

OKHUCIIMTEIIHLHO-
BOCCTAaHOBHUTEIbHBIC PEAKITHH.
[TonsiTue 006 AEKTpOIIH3E
pacIuIaBoB ¥ pacTBOPOB COJICH

13

Kontponbnas paborta Nel mo
pazneny «TeopeTnueckre OCHOBBI
XUMUI)

14

Mertamnsl, BX ITOJIOKEHHE B
Ilepuonuueckoi cucreme
XUMHUYECKUX deMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTHU
cTpoeHus atomoB. O0mIHe
¢duznyeckue cBOCTBa METAIIIOB

15

CnnaBbl METAJIIOB.
DNEKTPOXUMHUYECKUH psift
HanpsHKEHUH METalsIoB

16

XUMHUYECKUE CBOWCTBA
BaXHEHMILINX METAJUIOB (HATpHil,
KaJlui, KaJlblui, Maruui,
ATIOMUHHI) U UX COCTMHEHUM




17

XUMHYECKUE CBOMCTBA XpoMma,
MU U UX COCOUHEHUHU

18

XUMHYEeCKHE CBOMCTBA IIMHKA,
JKeJie3a U UX COSTMHEHUH

19

[TpakTuueckas padota Ne 2.
"Pemenue skcriepuMeHTaIbHBIX
3aj1a4 1o teme «Metauib»"

20

HemeTamiel, ux 10JIOKEHHE B
[Tepuoauueckoii cucteme
XUMHYECKHX 3eMeHTOoB /1. H.
Menzeneesa u 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21

PusnyecKue CBOKMCTBA
HEMETAJIIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCII0pOJ1a, cephl, (hocdopa u
yriiepojia)

22

XUMHYeCKHEe CBOMCTBA TAJIOTEHOB,
Cephl U UX COCTMHEHUI

23

XuMHUyecKrue CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

24

XUMHUYECKUE CBOMCTBA yIIIEpoa,
KPEMHHUS U UX COCTUHECHUI

25

IIpuMeHeHne Ba)KHEUIINX
HEMETAJIOB U UX COCINHEHUN

26

O00011eHNEe U CUCTEMATU3 AL




3HaHUM 110 Teme «HemeTranabs.
Bprurcienus no ypaBHEeHUSIM
XUMHYECKUX PEaKIui U
TEPMOXHUMHYECKHUE PACUETHI

27

[IpaxTuueckas padora Ne 3.
«Perrenne 3KCepUMEHTATBHBIX
3agad4 mo teMme "HemeTtamas"»

28

KonTtponpsHas padora Ne2 mo
TeMaMm «MeTajuibl» U
«Hemeramie»

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYeCKHe OCHOBAHUS

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYECKHUE COETUHEHUS.
I'eneTnyeckas cBs3b
HEOPraHMYECKUX U OPraHMYeCKUX
BEIIECTB

31

POJ'IB XUMHHU B O6€CH€'—ICHI/II/I
9KOJIOTHYECKOH, SHEPreTUICCKON U
MUTIEBON 0€30MaCHOCTH, PA3BUTHH
M€ IUIMHBI

32

[Ipencrasnenust 06 oOmUx
HAyYHBIX TPUHIIAIIAX
MIPOMBIIIUIEHHOTO MOJTYy4YEeHUS
Ba)KHEHIIINX BEII[CCTB




Yenosek B MUpE BELIECTB U

33 1
MaTepuaioB

34 XUMHUS U 3J0pOBBE UEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 4

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Xumus / I'abpuensa O.C., Octpoymos W.I'., Cnankos C.A., AKUHOHEpHOE
obmectBo «M3natenbetBo «IIpocBenienner

» Xumus, 11 xnacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A., Jlynun
B.B.; nox penakuueit Jlynuna B.B., O01ecTBo ¢ orpaHudeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AxiinonepHoe obiecTBo «M31aTenbeTBO

«HpOCBGIHeHI/IC»

METOJAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Beenure 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoanueckoe mocooune —
0a30BbIil ypoBeHb)» - M.: Ipoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMHUs B TeCTax, 3a1adax,
ynpaxkHeHnusx. 11 kmace» — M.: [Ipoda, 2023 rog.

3. O.C.T'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xiacc:
KoHnTtposnbHbie 1 poBepouHbie paboThl K yueOHuKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I".BBenenckas «Xumus 11 kmacc:
Hacromnpnas kaura mmst yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
Hacronpnas kaura mmnst yaurens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemeros, N.I'.OctpoymoBa «3anauu 1o XuMuu
crocoOwI ux pemenus» - M.: «JIpoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypoydHbI€ IJIaHbI [0 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpamg» Yuutens 2018ros.

8. M.A Psabosa, V.IO.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 ximacey, -

M.: Dx3ameH, 2019r.



9.9. O.C.I'abpuensn, U.I'.octpoyMoB « XMMUYECKUN SKCIIEPUMEHT B LIKOJIE

11 xmacey; - M.: [lpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

Brenure Bpeautenanubiehttp:// www.chemnet.ru ['azeta « Xumus» u cait
I yauTenst «S1 uay Ha YpoK XUMUN)

http://him.1september.ru Enunas xomnexuus [{OP: [IpenmeTHast koyekius
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE
skcriepuMeHThl: xumusi. Komekmus Poccuiickoro o0iieo0pa3oBaTenbsHOTO
nopTasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaaa mKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckasi XUMHs: SJIEKTPOHHBIN YUYCOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBII KOJIIEMK: XUMUS
http://www.chemistry.ru JluctanunonHasi oJuMIuaa o XUMHUH:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT
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