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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
obpazoBanuu B Poccuiickoit dDexaeparnuu», TpeOOBaHUN K pe3ysbTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBbl  CpPEeIHEro OOIIero
obpazoBanust  (DOIlI  COO), mnpencraBieHHbix B DepepaabHOM
rocysiapctBeHHOM oOpazoBaresibHOM craHjgapte COO, ¢ yuérom Konuenuuu
npernojaBaHus  ydeOHOro mpeaMera «XuUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIMX  OCHOBHBIE
oOpa3oBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTUs
Bociutanuss B Poccmiickon ®enepanmu Ha nepuony Ao 2025 romax
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOoTKe MpOrpaMMBbl MO XUMHUH, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCIHTAHMS W PAa3BUTUS OOyYaroUIuXcs
cpeacTtBamu y4yeOHoro mpeamera «Xumus» mist 10—11 kiaccoB Ha 6a3zoBom
YPOBHE COCTaBWJIM  KOHIenTyaiabHble nonoxenus @OIOC COO o
B3aUMOOOYCIIOBJIECHHOCTH LI€JIEH, COJEp)KaHMs, PE3yJbTaTOB OOy4YeHUs U
TpeOOBAHMIA K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKAMHU
00111€00pa30BaTEIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3zoBaHHOCTU. OHO CIYXKUT 3aBEpIIAIOIIMM JTAallOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XHMHYECKOTro 0O0pa3oBaHMS. OTH IEHHOCTH KAacaroTCs
MMO3HAHUSI 3aKOHOB NPHUPOAbL, (POPMUPOBAHUS MHUPOBO33PEHUS H OOLIEH
KYyJbTYpbl Y€JIOBEKa, a TakKe SKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3[I0pPOBbIO U IPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOyyarommxcsi Ha YpPOBHE CpeaHero ooOiero oOpa3oBaHUs CpeACTBAMHU
y4eOHOro mnpeaMera «XUMHUSD», COACpPKAHUE M TMOCTPOCHHE KOTOPOIo
onpeeseHbl B MporpaMMe Mo XMMUU € YYETOM cneuu(UKd HAyKd XUMHH, €€
3HAYEHHUS B IO3HAHUU NPUPOJBI U B MATEPUATBHOM KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX 1eNe W NPUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefaHero obmiero oOpasoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJb B
COBPEMEHHOM IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepuagbHOU
KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B (POpMHpOBAHHE PaALMOHAIBHOTO
HAay4YHOrO  MBIIUIEHUS, B CO3JIJaHHE IIEJOCTHOTO MPEACTaBIEHUs 00
OKpY’>KalollleM MHpE KaK O €IUHCTBE MPUPOJbl M 4YEJIOBEKa, KOTOpOe
dopMHpyeTcsT B XMMUM Ha OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O COCTaBa
OKPY>KaIoIlIer0 MHUPa, OCO3HAHUS B3aUMOCBS3U MEX]y CTPOCHUEM BEIIECTB, UX
CBOMCTBAaMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHo B3aUMOJEHUCTBYSI C JPYTUMH €CTECTBEHHBIMH HayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacThIO MHUPOBOW KYyJNbTYphbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYJa W KU3HU KaXJ0ro wieHa ooOmectBa. CoBpeMEHHas XUMUS
KaK HayKa co3ujaTelbHas, Kak HayKa BBICOKMX TEXHOJOIMH HampaBlieHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH H
OXpaHbl 310POBbSI.

B cootBeTcTBUM C OOIIMMM LEISIMA M MPUHUUIIAMH CPEIHEr0 OOIIEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—11 kmaccel, 0a3oBbIi



YPOBEHb U3yUYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYarolmuxcs,  HEOOXOIMMYI0 UM  JJii  BBIPaOOTKHU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKM3Hb COLIMYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3IWYHBIX O0JAacTIX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsomuMy  npeamMeTa «XUMHsSD SIBISIIOTCS 0a30BbIE€ KypChl —
«Oprannueckas xumus» u «OOmas W HEOpraHWYECKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHHUSI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOl HAyKu:
cUCTEeMa 3HaHUM MO HEOPTraHWYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 00111ei
XUMHUH) U OpraHn4eckoil xXumun. @opMupoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TIpeAMeTa OO0ECIeYMBAaEeT BO3MOYKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c(HopMUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO IMOAXOJAa K H3YYEHHIO Y4YeOHOro marepuaja U o00ycIoBJIEHa
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUM HA  ONPEACIEHHBIX
TEOPETUYECKHX YpOBHSAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUH CTPOEHUS OPTaHUYECKHUX
COCAMHEHNH, a TAaKX€ HAa YPOBHE CTEPEOXUMHUYECKHUX M DIIEKTPOHHBIX
MPEACTABICHU O CTpoeHHMH BemniecTB. CBefeHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUM — OT YIVIEBOAOPOAOB 1O CIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUA. B Kypce opraHudeckol XuMHH
MOJIy4aroT pa3BUTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE MPEACTABICHUS O XHMHYECKOW CBA3M,
KJIACCU(PMKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BELIECTB OT
UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[Tog HOBBIM yrjaoMm 3peHuss B mIpeaMmere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBaeTCs HM3Y4YEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEIEHHUS O BELIECTBAX U
XUMUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I11as u HeopraHudeckas
XUMUSD» 00yYarolmMMCcs MPeA0CTaBIACTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOT0 3aKOHAa C OOLIETEOPETUYECKUX U  METOJ0JOTHYECKHX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUYECKOE U3MEHEHHE (PYHKIUI 3TOro 3aKOHa —
oT 00o0MIaromel 10 OOBACHSIONIECH U MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBAaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUHU, & TAKKE O XUMHUYECKUX PEAKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNPOTEKaHus AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMHM COJCP)KAHMS, HMEIOIIMMH KYJIbTYpPOJOTHYECKUNA H
NPUKJIAJAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3H
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
PAKTUYECKON NEeATENBHOCTH YEOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKCHHUSI
K Ipolleccy TBOpYECTBa B OOJACTH TEOPUU M MPAKTUYECKUX MNPHUIIOKEHHM
XUMUHU, T[OMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAUYMMBIX MpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTMBATh HMH(MOPMAIMI0O W TNPUMEHATh €€ IS TOMNOJHEHUS 3HAHWM,
pEelIeHUs] MHTEIUIEKTYalbHBIX M JKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKUX
3amad. B nenom coaepkanue ydeOHOTO mpeaMera «XUMHs» JaHHOTO YPOBHS
U3y4YeHUS] ~ OPUEHTUPOBAHO  HAa  (opMUpoOBaHME Yy  OOydarouuxcs
MHUPOBO33PEHYECKOI OCHOBBI JUIsl TOHUMaHUs (PUITOCOPCKUX HIEH, TAKUX KakK:
MaTepuaibHOE  €IMHCTBO HEOPTaHMYECKOrO M  OPraHMYeCcKOro  MHpa,
00yCJIOBIIEHHOCTb CBOMCTB BELIECTB UX COCTABOM U CTPOECHUEM, [I03HABAEMOCTh



MPUPOIHBIX SBJICHUNA IMYyTEM 3KCHEPHUMEHTA U PELICHUS MPOTUBOPEUUN MEKITY
HOBBIMHU (haKTaMH U TEOPETHUECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU
B PCIICHUU OKOJIOTMYECKUX TMpobieM, a Takke TMpolieM cOepekeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JAHUSl HOBBIX TEXHOJOTUH U
MaTepHuaoB.

B miaHe pemieHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLMAIU3ALMH
oOyyJaromuxcsi MPUHATHIE TPOrPaAMMOA MO XMMHH MOAXOAbI K OIPEAEIICHUIO
COJIep’KaHUsI W TIOCTPOSHHUS TpeaMeTa MpeayCMaTpUBarOT (OpMHUpPOBaHHE
YHUBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE JIs
pa3IMYHBIX BHUJOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKA, aHalu3a U
o0paboTku  wH(pOpMaLKK, HEOOXOAUMBIX I NPHUOOPETEHUs  OMbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH BaKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenopaBaHus XMMHHU Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oOuiero oO0pa3oBaHus, MOpU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJIe M3y4YeHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMuUpOBaHHE OCHOB XHUMHYECKOM HayKM Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUUYECKOW JEATEIbHOCTH 4YEJIOBEKa W KAaK OJIHOTO W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOM TOYKM 3PEHUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied UW3y4YeHUs MpeaMeTa SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHUs TJABHBIMU LIEJSIMUA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (opMuUpOBaHHWE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakHeEHIIen
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOPOM JIeKaT KIIOYEBbIE MOHATUSA, (yHAAMEHTAIbHbIE 3aKOHBI U
TEOpUU XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE M MOHUMaHUE
CYIIHOCTH JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUECKOT0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuME U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpPETEHUs] YMEHUW OPUEHTHUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBIIEHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOU U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH M CINOCOOOB JACATENBHOCTH, CBSI3AHHBIX C
HaOMIOACHUEM UM OOBSICHEHMEM  XHMHUYECKOrO0  SKCIIEPUMEHTA,
coOJIF0ICHUEM TPpaBWII 0€30MacHOTO 0OpAIlleHHSs C BEIlIECTBaAMHU.

Hapsiny ¢ sTuMm, conepkaTenbHas XapaKTepuCTUKa Lielied W 3aj1ay
U3y4YeHHS MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbILIEH CTENEHU OTAAETCS
OPEeANnoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COJEpKaHus — oOydeHwus,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa3oBaTeIbHOM
OpraHu3allii, BiaJCIOlIEero He HabopoMm 3HaHUW, a (QYHKIMOHAIBHOM
IPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOTO MOJTYUYEHUs 3HAHUI
U IPUMEHEHUS UX B pEaIbHOM JKU3HU JJIsl PEIICHUs MPaKTUYECKUX 3a/ad.

B cBsi3u ¢ 3TUM npu U3y4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaUY€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4UH, KaK:

aganTanus OOydYarolIMXcsl K YCIOBUSM JWHAMHYHO pPa3BUBAIOUIETOCS
MHUpPa, (POPMHUPOBAHUE HWHTEIJIEKTYaJIbHO PA3BUTONW JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  TPUHSTHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHTYaIUSX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopMupoBaHne y OOyYarOmMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINI), UMEIOIINX yHHBEPCAIbHOE 3HAYEHHUE U1l Pa3IMUYHBIX BUIOB
NEATEeIbHOCTU:  pelleHus mOpoOjeM, TOUCKa, aHaiu3a U 00paboTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa ACSITeIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UIMI  IKOJIOTUYECKOW O€30MacHOCTH XapaKTepa BIUSHHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSATENIBHO NPHOOPETATH
HOBBIC 3HAaHWS MO XMUMHH B COOTBETCTBUU C JKM3HEHHBIMH TMOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIsi TIOMCKAa U
aHanu3a Y4yeOHOW M HAYYHO-TIONMYJIIPHOM HMH(POpMAalUd XHUMHYECKOTO
COJIEpKaHUS;

dbopMupoBaHUEe U pa3BUTHE Y OOYYAIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHNS, HaOMI0AaTeNbHOCTH, COOPaHHOCTH, AKKYypPaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUTAHUPOBAHUH U
MPOBEJICHIUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcsi YyOexIEHHOCTM B T'yMaHHCTHYECKOU
HAIPABIEHHOCTH XMMHH, €€ BaXKHON POJM B PEUICHUH TIOOATBHBIX MpOOIeM
paIMOHAIBHOTO MPUPOAOIOIB30BAHMS, TIOMOIHEHUS YHEPTETHUECKUX PECYPCOB
M COXpaHEHHs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeXHOTO OTHOLIEHUS K TPHPOJE M CBOEMY 3J0pPOBBIO, a TaKke
NPUOOPETEHHUST OMbITa HCIOJB30BAHMS TONYYCHHBIX 3HAHWHA JUISI TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBIICHUSIMHU.

B ydeOHOM muane cpeaHero oOmiero oOpa3oBaHUsl MPeaMET «XUMUSDH)
0a30BOr0 YpOBHS BXOAWT B COCTaB TMpeaMeTHOW obmactu «EcTtecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO6miee yMcao 4acoB, OTBEACHHBIX JISI M3YyYEHHUsS] XUMHHM, Ha 0a30BOM
YPOBHE CpeaHero oomero oopa3oBanus, coctaBisieT 68 yacos: B 10 kimacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 yaca (1 wac B Hememo).



COILEPKXAHUE OBYYEHUSA
10 KITACC
OPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT opraHM4ecKoil XUMHH: €€ BO3BHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
B NOJIyYEHUH HOBBIX BEIIECTB U MaTepHaIOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(dopMyIbl OpraHnYecKuX BeliecTB. ['oMosorus, uzomepus. XuMU4ecKasi CBA3b
B OPraHUYECKHUX COEIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre 0  KilaccU(UKAMKM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTUyecKas) U TPUBUAIbHBIC
HAa3BaHMS BAKHEUILNX MPEACTABUTENEN KJIACCOB OPTAaHUYECKHUX BEIIECTB.

DKCnepruMeHTAIbHbIE METOAbl M3YyYEHHs BEIIECTB UM UX IPEBPAILCHUIA:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONMKCAaHUE JEMOHCTPALUMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuH (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAx. MeraH um 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XUMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUsT U TOPEHUs), HaXOXKACHUE B MPUPOJE, IMOIyYEHHE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIIEH U MPOIUIICH
— IpOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3NUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTEHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3AIIH ), TOTyYEHUE U IPUMEHEHHE.

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

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH ps.
ALIETWIIEH — TPOCTEMIIMN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakuuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHUE U TPUMEHEHUE.

Apensl. ben3zoun: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuu TaJoOreHUpOBAaHUS W HUTPOBAHMS), MOJIyYEHHE M TNPUMEHEHHE.
Tonyon: cocmae, cmpoenue, uzuueckue u Xumuyeckue ceorucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayueHue u npumeHnerue. TOKCUUHOCTb
apeHoB. |'eHeTHYecKkasl CBA3b MEXKIAY YIJIEBOAOPOAAMH, NMPUHALIEKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpoaHbIli ra3 M INOMYyTHBIE
HedTaubie Ta3zpl. HegTh u e€ npoucxoxaenue. Cnocodbl nepepadoTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalUTUYECKU), muposn3. IIpoayKTel
nepepaboTKu HepTH, HMX TNPUMEHEHHE B TMPOMBIIUIEHHOCTH U B OBITY.
KameHnHblii yroaps 1 IpoAyKThI €ro nepepadoTKU.

OKCneprUMEeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHHWE C OO0pa3laMy IJIAaCTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIMH
«Hedptp» u «Yromb», MOJIETUPOBAHME MOJEKYJ YIJIEBOJAOPOJIOB H



raJIOTeHONPON3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palbOoThl: MOJy4YECHHE
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 WJIM IPOIYKTOB
peakiun).

Kuciaopoacoaepxamme opranuyeckne coeJUHECHUS

[IpenenbHble OJNHOATOMHBIE CIHHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usznyeckue U XUMHUYECKHME CBOWCTBA (pEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOIOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa HA OPraHKu3M YeJIOBEKa.

MHoroaroMHble CHUPTHL. ODTHICHIVIMKOJIb W [JIHMIEPUH: CTPOCHHE,
(¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIECIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE cupThl). JlelicTBue Ha
opraHusM yesnoBeka. [[pumeHenue rauueprHa U 3TUIICHTJIMKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJbl, (PU3UUECKuEe W XUMHUUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue penona.

Anbaeruapl U Kemonvl. DopManpIeru, ameTalbJIeTul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKLMU OKUCIEHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpelielbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOThI: CTpOEHUE, (PU3NUYECKUE U XUMUUECKUE CBOMCTBA (CBOMCTBA,
o0mme [y Kiacca KUCIOT, peakius dTepuduKanuu), TOJIy4YeHHE U
npuMeHeHue. CTeapuHoBasi U OJICMHOBASI KUCIOTHI KaK MPEJICTABUTENN BBICILIUX
KapOOHOBBIX KHUCJIOT. MblJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHUE.

Cnoxxsable >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3¢pupoB. Kupsl. ['maponus xupoB. IlpuMeHeHue KUPOB.
buonornueckas poJib )KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, JHU- H
nonucaxapunabl). [roko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbl, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBHUE C
ruapokcuom Menu(Il), okucnenre aMmmMuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bI), HAXO0XKJEHNUE B MPUPOJE, MPUMEHEHHE,
ouosiornyeckas pojb. @otocuHTe3. OpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepbl. CTpoeHHne Kpaxmaia u
HeUoNIo3bl.  Pu3NyUeckre M XUMHYECKHME CBOMCTBA Kpaxmana (THUApPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCnepruMEeHTAIbHBIE METOJAbl M3YYEHHUS BEIIECTB UM WX MPEBPAILCHUN:
poBe/ieHne, HaO0IeHHe U OMUCAaHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHbIC PEAKLMUA OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Mmeau(Il)), MHOroaTOMHBIX CIHMPTOB (B3aMMOJACHCTBUE TIIMIIEPUHA C
rugapokcugom Meau(Il)), anpaernmoB (OKHCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rumpoxcumom menu(Il), B3aumojelcTBUe Kpaxmana ¢
MOJIOM), TMPOBEACHHE MPAKTUYECKOM pabOoThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuéthrble 3amaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIUU IO H3BECTHBIM




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

A3oTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI  Kak  aM(pOTEepHbIE  OPraHUYECKUE  COCAMHEHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TIULUHA).
buonornyeckoe 3HayeHne aMUHOKUCTOT. [lenTupl.

benku kak MpupoJHbIE BHICOKOMOJIEKYJIIpHBbIE coequHeHus. llepBuunas,
BTOpUYHAs W TPETHUYHAs CTPYKTypa OenkoB. XMMHUECKHE CBOWMCTBAa OEIKOB:
THIPOJIN3, ICHATYypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCHepUMEHTAIBHBIE METOAbl W3YYEHHs BEIIECTB M UX NPEBPALLCHUN:
HaOJIIOEHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus OEJIKOB
IIPY HarpE€BaHUH, IBETHBIE PEAKIIUU OEIIKOB.

BbicokoMoieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSATHS XHUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPU3AIUN, CPEAHSISA
MoJIeKyJispHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — IOJIMMEPHU3ALIMS U MOJTUKOHASHCAUS.

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

MexnpeaMeTHbIE CBS3H.

Peanmzannst MeXnpeIMETHBIX CBA3E€H NP HU3YYEHUH OPraHUYECKOU
xumMuun B 10 KJjacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KakK OOIIUX
€CTECTBEHHO-HAYYHBIX NOHITHI, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMHU
JUTSL OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmume ecTeCTBEHHO-HAy4YHbIE TMIOHATHA: SBJICHWE, Hay4yHbIM (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, Kiaccudukanus, NepuogUIHOCTD,
Ha0II0AeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

®duzuka: wMmarepus, OJHEprusi, macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHHE
BELIECTBA, (PU3MUECKUE BEIUUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouochepa, oOMEeH BEIIECTB B OpraHuU3Me,
(doTOCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€NKH, YIJIEBOJIbI, >KHPHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonOrus: NUIIEBbIE MPOIYKThI, OCHOBBI PALMOHAIBHOTO IMHTAHMS,
MOIOUIUE CPEJICTBA, JIEKAPCTBEHHbBIE M KOCMETUYECKUE Mpenaparhbl, MaTepUaIbl
U3 UCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.

11 KUIIACC
OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XUMUYECKHN DJIEMEHT. ATOM. Sapo artoma, H30TONBL. JIEKTPOHHAA
000J109Ka. DHEPreTUUECKUE YPOBHHU, TIOAYPOBHU. ATOMHBIC OpOUTaH, S-, P-, d-
aneMeHTbl. OCOOCHHOCTH pacrnpe/esieHrs FJIEKTPOHOB IO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. IJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepuomnueckuii 3axkoH U llepuoguueckas cUCTEMAa XHUMHYECKUX
snemeHTtoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U



Ilepnommueckor cucrteMbl xumudeckux 3nemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M OOpazye€MbIX MMM MPOCTBIX H CIOKHBIX
BEIIECTB N0 Tpynnam M MepuofaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XHMMHUYECKasl CBS3b. BHABI XUMHYECKOW CBS3U
(xoBaneHTHas HEMOJSAPHAs U NOJIAPHAs, HOHHAs, MeTajInyeckas). MexaHu3Mbl
00pa30oBaHUsI KOBAJICHTHOM XHWMHYECKONW CBA3M (OOMEHHBIA U JIOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHusa. IOHBI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJSIDHOTO W HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HWIIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBH CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[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 MPEBPAILLICHHS YHEPTUH IPU XUMHUECKUX PEAKIIMIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT PpAa3JIM4YHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYecKoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOSIHME XUMH4YeCKOro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiutuueckas aucconuanusi. CuiibHbie W CiaOble AJIEKTPOIUTHL.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTANbHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALLICHUM:
neMoHcTpauusa Tadmui «lleproguyeckas cuctemMa XUMHYECKHX 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 ITOMOIIBIO YHUBEPCAIBHOTO WHIMKATOPa, PEaKUUn
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUYECKOU padoThl «BiusHue paznuyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIINI.

Pacuérnbie 3anaum.

Pacuérsl 1O ypaBHEHMAM XHMHMYECKHX pEakUWi, B TOM 4YHCIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM TOHATHUSA «MACCOBAs
JIOJISI BELIECTBAY.

Heoprannueckasi xumms

Hemeramnel. Ilomoxenue HemeramnoB B Ilepuoanueckoin cucreme
xuMuueckux anemeHToB . M. MenzeneeBa u 0COOCHHOCTH CTPOSHHSI aTOMOB.
du3znyecKre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpuUMeEpe
KHUCJIOpOJIa, cephbl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, ymiepoga U KpEeMHHS) U UX  COCIUHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOJHBIX COSIUHEHUN ).

[IpuMeHeHne BaXXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [Tonoxxenne Metauios B [lepuoauuecko cucteMe XUMUYECKUX
sanementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOECHHS BJIEKTPOHHBIX



00o010uek aToMOB MeTaiioB. O0mue Gpuznueckre cBOcTBAa MeTaIoB. CIIIaBhI
METAIIOB. DJIEKTPOXUMHUUECKUN PSAJT HAPSKEHUI METaJIoB.

XUMUYECKUE CBOMCTBA BAKHEUIIMX METAUIOB (HATPUH, KA, KalblHi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mume crnocoObl MoJy4eHus: MeTaiuioB. [IpumMeHeHne MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUsSI BEIIECTB W UX MPEBPAIICHUI:
M3y4deHUe KOJUICKIMU «MeTaybl U CIIaBbl», 00pa3oB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJMIOJICHUE U ONMUCAHHE JEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMMOJCHCTBHE THUAPOKCHIA  ATIOMHHHS C
pacTBOpaMM KHUCIOT M IIeJI0YEeH, KauyeCTBEHHBIE pEaklIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnblie 3anaumn.

Pacuétsl Macchl BelecTBa Ui 00bEMa ra3oB MO0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIECTB,
pacy€rsl mMacchl (00BbEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMHuS ¥ KU3Hb

Ponb xuMum B 00ecreueHu SKOJIOTHUYECKON, SJHEPIETHYECKON U TTUIIEBOM
0€30MacCHOCTH, pa3BUTHU MeIULIUHBL. [[OHSITHE O HayYHBIX METOJAaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIUICHHOTO
MOJTYYEHUS BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MAaTEPHAIOB: BaXKHEUIIME CTPOUTEIIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepUalibl JJIsl SJIEKTPOHUKH, HAaHOMAaTepHalibl, OpPraHUYECKUE U MUHEPaJIbHBIC
ynoOpeHus.

XuMHSL U 3J0pOBbE YEJIOBEKA: MpaBUJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBujia OE30MACHOTO HCIOJb30BAaHUS MPENapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBs3€ MNpU  HM3y4eHHH OOweld U
HEOpPraHM4eCcKol XUMHUM B 11 Kjacce OCyIIECTBISIETCA YE€PE3 MCIIOJIb30BAHUE
Kak OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITUH, TaK W TMOHSITUH, SIBISIONINXCS
CHUCTEMHBIMU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYUYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpUSs, aHAIW3, CHUHTE3, KiIaccuUKaius, MNEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIIMPOBaHUE, U3MEPEHUE, SIBJICHHE.

dusznka: Marepus, dHEPrus, macca, aToM, BJEKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TON, PaJUOAKTUBHOCTh, MOJIEKYyJIa, DHEPreTUYECKUN YpPOBEHb,
BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIeCTBA, (U3UUYECKUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHUS, CKOPOCTh.

buonorusa: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: mMuHEpasibl, TOpPHBIE TMOPOJBI, IMOJE3HBICE MCKOIMAEeMbIE,
TOILIMBO, PECYPCHI.

TexnoJorus: XUMHUYCCKasa IMPOMBIINIJICHHOCTD, MCTAJIIIyprus,
IMPON3BOACTBO CTPOUTCIIbHBIX MaTCpHraoB, CEJIbCKOXO03SMCTBEHHOE
IMpOn3BOACTBO, nuIieBas IMPOMBIINIJICHHOCTD, (I)apMaI_ICBTI/I‘I€CKa${

IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUUCCKUX IIPCIIapaTOB, IMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaoB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOI'UH.



[NTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEJAHEI'O  OBLIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
OoOyJaronmMucs TPOrpaMM cpeaHero oOmiero o0pa3oBaHus (JTUIHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HaydHo-mMeTonnyeckoid OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrPaAMM CPEIHETO OOLIETO
00pa30BaHHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBHM € CHUCTEMHO-AESTEIBHOCTHBIM IOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IMpeAaMeTa « XUMUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHWe OOYyYarOUIMMHUCS POCCHUICKON TI'PaKJAHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJM4Khe MOTUBALMH K OOYUYEHHIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYyKH
XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, PUCYIIIUMU LEIOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE Y4YeOHOW U BOCHHUTATENIbHOM JIESITEIbHOCTU B COOTBETCTBUM C
I'YMaHUCTHYECKUMH, COILIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMU U HJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, MTPUHATHIMU B
oOlIecTBE HOpMaMu U IIpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOLIMMU MPOLIECCaM
CaMOINO3HAHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOH JeATEIbHOCTH
oOyyJaroumxcs o peaju3ali TPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacCTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA!

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIMOHHBIX TpaB U
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 TOHHMMATh W MPUHUMAThb MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEeHThI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU EATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA !

[IEHHOCTHOTO OTHOILEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OT€YECTBECHHON XMMUH;

YBaXXEHUSI K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOrO, YTO JOCTH)KEHUSI HAYKH €CThb PE3yJbTaT



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

MHTEpECa M NO3HABATEJIbHBIX MOTHBOB B MOJYYEHUH M MOCIEAYIOIIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

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

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJEHUE U MOCTYIKHA CBOMX TOBAPUUIEH C
MO3WLIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN 3TUX
MTOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEW 370poBOro u 0Oe30macHoro o0pa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

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

MMOHUMAaHUS LEHHOCTU MPaBWJ HMHAWBUAYAJIbHOTO U KOJUJIEKTHBHOIO
0€e30MacHOr0 MOBEJAEHUS B CUTyalUsX, YIPOKAIOIIMX 3J0POBBIO U KU3HH
JIIOICH;

OCO3HaHUSl  MOCJIEACTBHUM W HENPUATUS  BpPEIHBIX  MPUBBIYEK
(ynotpeOsneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIUTAHUS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW MW JAPYrMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM HAa AaKTHMBHOE Yy4YacTHE€ B pEIIEHUU MPAKTUYECKUX 3aaay
COIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIb);

MHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO MPOQPEeccCUuil pa3auvyHOro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUN 110 XUMHH;

YBaOXEHUS K TpyaLy, JIOAAM Tpyda U pe3ysbTaraMm TPYyJIOBON
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYaJbHON TPacKTOPUU
oOpaszoBaHus, Oyayimier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IOTpeOHOCTEH 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJ1eCO00Pa3HOr0 OTHOIIEHUS K MPUPOIE, KAK UCTOUHHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS I00ANBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEeibl;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU JJis
pelIeHus: BONPOCOB PALIMOHATILHOTO IPUPOAOTIOIH30BaHNUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEH OKpPYKaAIOUIEH
OPUPOAHON CpeJie, YMEHHUS POTHO3UPOBATh HEOIATONPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACUCTBUI U NPEIOTBPAILAT UX;

HaJIW4YMsl  Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHHS, 3KOJIOTHYECKON
KyJbTYpbI, OIbITa ACSATENIBHOCTA SKOJOTUYECKOW HANpaBIE€HHOCTH, YMEHHS
PYKOBOJICTBOBATBCSI UMH B II03HABATEIBHOW, KOMMYHUKAaTUBHON U COLIMAJIBHON



MPaKTUKE, CIHOCOOHOCTHM W YMEHUS aKTUBHO MPOTUBOCTOATH HWJICOJIOTUH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHEMU(PUKN XUMHUU KaK HayKd, OCO3HaHHMsS €€ poiu B
(GbopMHUpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITOCTHOTO
MpEACTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MMO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOSXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHU JJS COBPEMEHHOU
UUBWIN3ALMKU: B €€ T'yMaHHCTHUYECKON HANpaBICHHOCTH M Ba)XXHOM pOJIM B
CO3JaHMU HOBOW 0a3bl MaTepUaIbHOM KYJBTYpbl, PEIICHUH TJI00ATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M  HSKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrieYeHU YCIOBUM YCIEITHOTO TPYyAa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KI0T0 YiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TOHUMAHUSI CYIIHOCTH METOJ0B
MO3HAHUS, HCMOJIb3yEeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJB30BaTh TMOJIydyaeMble 3HAHUA Il aHajiu3a W OOBSCHEHHS SIBICHUM
OKPY’Kalolllero MHUpa W MPOUCXOMSIIMX B HEM HM3MEHEHUH, YMEHHS JeliaTh
000CHOBaHHBIE 3aKJIIOYEHMUS] HA OCHOBE HAy4YHbIX (DAaKTOB U MMEIOIIMNXCS
JAHHBIX C IEJIBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JeM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATEIbCKOMN AETEITbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3oOBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TOJYYCHUIO HOBBIX 3HAHUM MO XUMHU B
COOTBETCTBHHM C )KM3HCHHBIMU OTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAda B  pasMuHbIX  cdepax
poheCCUOHAIBHOM JIeSITEILHOCTH.

METAINPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUSI YUEOHOTO MpeaMeTa «XUMUs)
Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble I (QOPMHUPOBAHHUS ~ MHUPOBO33PEHUA  OOyYarOUTUXCS
MEXKIUCUUILIMHAPHbBIE (MEeXTpeIMEeTHBIC) oOIIeHayYHbIE MOHSATHUS,
OTpaXKarolue IEJOCTHOCTh HAYYHOW KApTUHBI MHpPa W CHEIU(PUKY METO/IOB
MO3HAHUS, WCIOJIL3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBbIM (haKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHWE, HAONIOJCHHE, H3MEpEHUeE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe NENCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), oOecneunBaromme (QopMupoBaHue
(GyHKIIMOHATBHOM TPAMOTHOCTH M COIUATTLHON KOMIIETEHITUN 00YJarOITNXCS,;

CIIOCOOHOCTH 00yJaroIuxcs UCIIOJIB30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W YHUBEPCAJIbHBIC
y4eOHbIE ICVCTBUS B TTIO3HABATEIILHON U COIMMAIBHON TIPAKTUKE.



MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJECHHE YHHUBEPCAJIbHBIMHU
y4eOHBIMU  I103HABATEIbHBIMH, KOMMYHUKATUBHBIMA M  PETYJISTUBHBIMU
JNEUCTBUAMH.

OBianeHue  yHMBEPCAJBHBIMM  Y4eOHbIMM  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 pPE3YyJIbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

MCIIOJIB30BaTh NIPH OCBOEHUU 3HAHUU NMPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE TPU3HAKK MOHATUN M YCTAHABIUBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 111 OOBSICHEHHS OTJAEIbHBIX (DAKTOB
U SIBJICHUM;

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

YCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3Yy4YaeMbIMU
SABJICHUSIMU;

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

NPUMEHATh B  NpOLECCEe TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MNpeoOpa3oBBIBATH  MOJIEIbHBIE
MPEACTABICHUS] — XHUMHYECKHI 3HaK (CHMMBOJI) D3JIEMEHTa, XHMHYEcKas
dopMmyrna, ypaBHEHHE XHUMHYECKOM peakuud — TpPHU PEIIEHUU YUYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJlay, NPUMEHSATh Ha3BAaHHBIE MOJIEIbHBIC
MIPEACTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe McCCIIeI0BaTEIbCKUE 1eHCTBHS:

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

dopMynaMpoBaTh LENM W 3aJauyd  HCCIEJOBaHUS, HCIOJIb30BaTh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BJIQJIETh HABbIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAONIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHUST W BBIBOALI OTHOCHUTEJIBHO JOCTOBEPHOCTH
pPe3yJIbTaTOB UCCJICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOW UCCIEeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUs] MPAKTHUECKUX 3a/]ad, NPUMEHEHUIO Pa3IuYHbIX
METOJI0B [TO3HAHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBAThCS B PANIMUHBIX HCTOYHMKAX HHPOpManuu (Hay4dHO-
nomyJisipHasi JIMTepaTypa XUMHUYECKOTO COAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh MH(POPMALIUIO PA3IMYHBIX BUIOB U (OopM



MPEACTABICHUS,  KPUTHYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYUBOCTH;

(GopMyIUpOBATh 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IIPU MOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS Y4YeOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX 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(pOpMalMel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYeCKue u
MaTeMaTU4eCKHe) 3HAaKM W CHMBOJIBI,  (hOopMyJibl,  abOpeBUATypHl,
HOMEHKJIATYypy;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHue YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1eICTBUSIMU:

3a/1laBaTh BOMPOCHI MO CYIIECTBY OOCYX JaeMOll TeMbl B XOJ€ AUaora
W/WJW JUCKYCCUU, BBICKA3bIBaTh WJEH, (HOPMYJIMPOBATh CBOM MPEMAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOHN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yabTaTOB MO3HABATEIBHOU E€ATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO HWJIM COBMECTHO CO CBEPCTHHKaMHU IMpPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW paboThl IO
MCCJIEIOBAHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealnu3alui y4eOHOro MPoeKTa U
(opMyIMpPOBATH BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COTJIACOBAHMSI TTO3UIINI B X0J1€ 0OCYXICHUSI 1 00OMEHA MHEHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJIsiTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATENIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATEIbHOCTh, ONpeAeNss €€ LeNu W 3aJaud, KOHTPOJIMPOBAaTH M MO Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii airopuT™M JIEUCTBUM MpHU
BBINIOJIHEHUH YYE€OHBIX M HCCIEIOBATENIbCKUX 3a]ay, BBIOMpaTh HambOojee
3 PeKTUBHBIN CIMOCOO MX pelIeHUs C YYETOM TOJYYEHHUs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh ~ CAMOKOHTPOJIb ~ CBOEHM  JESTENIbBHOCTHU HAa  OCHOBE
caMOaHaJIh3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KUIIACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KApPTUHBI MHUPA, POJIM XWUMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS W  KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHUs MPaKTUYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHas
o0ol0yKa aTroma, MOJEKYyJa, BaJE€HTHOCTb, AJIEKTPOOTPUIIATEILHOCTD,



XUMHUYECKas CBs3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamEHHast),
MOJIb, MOJSIpHAas Macca, MOJSIpHBIM  O00BEM,  YIVIEPOJHBIA  CKEJeT,
(GyHKIIMOHAIBHAS TPYIIa, paaudKal, H30MEpHus, HU30MEpPbI, TOMOJOTHYECKHI
psa, TOMOJIOTH, YTJIEBOAOPOJbI, KHUCIOPOA M a30TCOAEpKAIIHE COCIUHEHUS,
MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHUS opraHudeckux Bemects A. M. byTtieposa,
3aKOH COXPAHEHMSI MAcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHH SA3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIEKallhe B OCHOBE IOHHUMaHHS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHHUH
BAKHEUIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEIbHOCTU
YEJI0BEKa,;

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

c(hOPMHUPOBAHHOCTh YMEHUHN UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAILEHHOI)
(GopMya OpPraHMYECKMX BEIIECTB M YPABHEHUH XHMHYECKUX PpEaKIIHi,
M3rOTaBIMBATh MOJEIH MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTAHABIUBATH IPUHAIIIEKHOCTD U3yUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpPEAeIEHHOMY
KJIacCy/Tpynne COEIMHEHUH (YTiaeBOAOPOIbI, KUCIOPOA U a30TCOAEpIKAIIUE
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIWHEHHUsI), JaBaTh MM Ha3BaHUSA IO
cucrematndeckord HoMmeHkiarype (IUPAC), a Takke TpUBOAUTH TPUBHAIBHBIC
Ha3BaHUsl OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONMUJIECH, alleTUJIEH,
ATUJICHTJIUKOb, TTIUUEPUH, (eHOII, (popManbAeru, aueTanbIerul], MypaBbHUHas
KHCIJIOTa, YKCyCHasi KHUCJOTa, OJEMHOBAas KHUCJIOTA, CTEApPUHOBAs KHUCIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIUIKH);

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

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHATH MOJOKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byriepoBa mjis OOBSACHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChI
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHMH XapaKTepuU3oBaThb COCTaB, CTPOEHHE,
(¢u3nuecKue U XMMUYECKUE CBOMCTBA TUIHMYHBIX MPEICTABUTENICH Pa3IMYHbIX
KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, 3TaH, 3TUJIEH, MPONUJIECH, alleTUJIEH,
Oyranuen-1,3, metunOytaaueH-1,3, 6€H3071, METAHOJ, TAHOJI, YTUICHTJIUKOJb,
[IIALEPUH, (EHOJI, alleTalbIEeTU ], MypaBbUHAsS U YKCyCHasi KUCIOTHI, TJI0K03a,
Kpaxmai,  LeJUII0JIO3a,  aMUHOYKCYCHash  KHUCJIOTa),  HWLIIOCTPUPOBATh
FeHETUYECKYI0 CBSI3b MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEpU30BaTh MCTOYHUKHU
YTJIEBOJIOPOJTHOTO ChIpbs (HE(PTh, MHPUPOIHBIA Ta3, YyTrojb), CIOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOAWTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WIIM MPOIYKTa
peaklMM MO HW3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BELIECTB MJIU MPOAYKTOB PEAKIINH);



c(hOpMHUPOBAHHOCTh YMEHHMI BIAJACTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METO/JaX HAyYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XMUMHYECKUMX SBJIICHMA  (HAOJIIOJEHHE, W3MEPEHHE, HKCIICPUMEHT,
MOJCJIMPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUA JUIA
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 COOTBETCTBUU C MHCTPYKLUHUSAMHM IO BBITOJIHEHHIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (IIPEBPAILCHHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYEHUE JTWJIEHA M HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIC pPEAKIUU
OpraHUYeCKUX BEUIECTB, JCHATypalusi OEJKOB NpU HarpeBaHUU, I[BETHBIE
peakuuu O€IKOB) 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 HAa OCHOBE 3THUX
pE3yIbTaTOB;

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

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOMIOJaTh MpaBWwia  SKOJOTHMYECKU
L[EJIECOO0PA3HOTr0 TOBEACHUS B OBITY W TPYJIOBOM JAESATEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 3J0POBbS M OKPYXKarOUIEHd MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMmbici nokaszatens [1/IK, nmoscHath Ha nmpumepax crnocoObl
YMEHBILIEHUS W TPENOTBpPALlEHUS] MX 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 OOYYaIOIIMXCSA: YMEHHE MCHOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaling ngna  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, HEOOXOJAMMOM ISl PEIICHUS MPaKTUYECKUX
3a71a4 ¥ SKOJIOTMYECKHU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 30POBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30ToII, S-, P-, d-
AJICKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, JJICKTPOOTPHULIATEIILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
CBA3b (KOBaJIEHTHAs, 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(hOpPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTePHBIC MPU3HAKU MOHSITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHITHUSA
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 KPHUCTAUIMYECKOW PpEMETKA KOHKPETHOTO BEIIECTBA
(aToMHast, MOJIEKYJIsIpHAsi, HOHHASI, METAIUIMYECKAs ), 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 XapaKTEpPHU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHMX 3yeMeHTOB |—4 mepuonoB Ilepnoanyeckoil CHCTEMBI
XUMHUecKux aeMeHToB JI. M. MennesneeBa, MCMOIb3ys MOHATHA «S-, P-, d-
ANIEKTPOHHBIE  OpOUTaIM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTM HM3MEHEHHUS CBOMCTB XHMMHYECKMX DJJIEMEHTOB M HUX
COCIMHEHUH 110 mepuojiaMm U rpymnmnaM l[lepnognueckor 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 YMEHUA KIaCCU(PUIMPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YHUCTY U COCTaBY PEAarupyroluX BEIIECTB, TEIJIOBOMY
2 deKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHHS DJIEMEHTOB, 0OPAaTUMOCTH
peaKIMM, YYaCTHIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABIISITH YPABHEHUS PEAKIIMI pa3IMYHbIX
TUIIOB, TOJHBIE M COKpPAUIEHHBIE YpaBHEHUS pEAKIMHd HOHHOTO OOMEHa,
YUUTBIBAsA yCIOBUS, IPU KOTOPBIX 3TH PEAKLIIMH UAYT OO0 KOHUA;



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

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

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBICHATH  3aBUCHMOCTH  CKOPOCTH
XUMHUYECKON peakluh OT Ppa3IUYHbIX (DAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JACUCTBUS (IPUHLIUTT
Jle lllaTenbe);

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaThb XHUMHUECKHUE MPOLIECCHI,
JIeKaIUe B OCHOBE MPOMBIIIJICHHOTO MOMYYeHHs CEPHOM KUCIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPHUHIMIIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIUYUCICHHS C UCIOIB30BAHUEM
MOHSITHS «MacCOBasi JAOJIS BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHU Ta30B
Opu XUMHYECKHX pEeaKIMsIX, MacChl BeEIIeCTBA HIM O0bEMa Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce Wid O00BEMY OJHOTO W3
YYacTBYIOIIMX B pPEaKIMU BEUIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHS MACChI BEUIECTB, MPEBPAILICHUS M COXPAaHEHUS YHEPTUH;

chOpPMUPOBAHHOCTh ~ yMEHHMH  COONIONATh  MpaBujia  MOJB30BaHUSA
XUMHUYECKON TOCynol W JabopaTOpHBIM OOOpYyJOBaHHEM, a TakKe MpaBHIa
oOparlieHusi ¢ BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIUSMU 1O BBITIOJHEHHIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBHIMOIHITH XUMHYECKHUN
AKCIIEPUMEHT (Pa3yIoKeHHEe MEPOKCHIA BOJIOPOIa B MPUCYTCTBUU KaTAIA3aTOPA,
OTIpe/IeNIEHUE Cpelbl PacTBOPOB BEIIECTB C TOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOpa, BIUSHUE pPa3IUYHbIX (AKTOPOB HAa CKOPOCTh XHUMHYECKON
peaKiuu, peakiu HOHHOTO OOMEHa, KA4eCTBEHHBIE PEaKIMH Ha Cyib(har-,
KapOoHaT- W  XJIOPUI-aHWOHBI, HA  KAaTHOH  aMMOHHs,  pEIICHHe
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMam «Mertamibey u  «Hemerammer»y) B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTU MpH OOpalleHuH C
BEIIECTBAMH H JIaOOpaTOpPHBIM O00OPYZOBaHHMEM, MPEACTABIATh pPE3yJIbTaThl
XUMHUYECKOTO JKCIEPUMEHTa B (hOpMe 3alucH YpaBHEHHN COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyITUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHH KPUTUYECKH aHaJU3UPOBATH XHMHUYECKYIO
nHPOpPMAIMIO, TOJIYyYaeMyl W3 pa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOH
KOMMYHUKaruu, IHTepHET 1 ApyTHX);

cOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  DKOJOTUYECKHU
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IENSIX
COXPAaHEHHUsSI CBOETO 3/I0POBBS U OKPYIKAIOIICH MPUPOTHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTraHU3MBI OMPEACIEHHBIX BEIIECTB,
nonnMass cmbicn mnokazatens [IJIK, moscHAT, Ha mnpumepax CcrnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST WX BPEAHOTO BO3ICHCTBHS Ha OpPTaHHU3M
YeII0BEeKa;

T 00YYarOIIMXCSl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/IOPOBBS: YMECHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX TO3HAHMS BEIIECTB U
XUMUYCCKUX SBJICHUM;



JUIS CIIETBIX W CIa0OBUASMIINX OOYYaIOMIUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitna nmns  3amucu
XUMUYICCKUX dbopmy.
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Bcero U3yUYeHUs o0pa3oBaTeibH
/ padoThI ue padoThbl
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ITpeaqMeT opraHMUECKON XUMHH, e
1 P P 1 06.09.2023
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopust CTpoeHUs OPraHUuYECKUX
2 coequHenuiit A. M. bytneposa, eé 1 13.09.2023
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o K1accuPpUKAITUN
OpraHUYECKUX BEUIECTB.
3 Homenknarypa (cuctemarudeckas) u 1 20.09.2023
TPUBHAJIbHBIC HA3BaHUS
OpraHUYECKUX BEIIECTB
ANKaHBI: COCTaB M CTPOCHHE,
4 1 CTD 1 27.09.2023
TOMOJIOTUYECKHUU sl
MertaH U 3TaH — IPOCTEUIIINE
5 P 1 04.10.2023
MPEACTaBUTENH AJIKAHOB
AJKEHBI: COCTaB U CTPOCHHE,
6 N} P 1 11.10.2023
CBOMCTBa
OTWIEH U IPOMMWIEH — IIPOCTEUIIINE
7 P P 1 18.10.2023

NpEACTABUTCIIN AJIKCHOB




[TpakTuyeckas padora Ne 1.
«[Tony4yeHne STUIICHA U U3yYEHUE €TO
CBOMCTB»

25.10.2023

Ankanuensl. bytaguen-1,3 u
MetunOyTanueH-1,3. [lonyuyenne
CUHTETUUYECKOTO KayuyKa U pEe3UHbI

08.11.2023

10

AJIKHMHEIL: cOCTaB U 0COOCHHOCTH
CTPOCHUSI, TOMOJIOTUYECKHM PSA/I.
ALleTHIIEH — NPOCTEUIINM
MpEeACTaBUTENb AIKUHOB

15.11.2023

11

Brprunciienus no ypaBHEHHIO
XUMHYECKON peaKiuu

22.11.2023

12

ApeHbl: 6EH30J1 U TOTYOII.
TokCcHYHOCTH apEHOB

29.11.2023

13

I'eneTnyeckas CBA3b YTJIeBoaopoaos,
MMpUHAJICI)KAMIUX K PA3JIMIHBIM
Kj1acCcaM

06.12.2023

14

[IpuponHbIE HICTOYHUKHU
YTJIIEBOIOPOAOB: IPUPOAHBIN Ia3 U
MOy THBIE HEPTIHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKu

13.12.2023

15

IIpupoaHblEe HICTOUHUKHU
YTJIIEBOIOPOAOB: IPUPOAHBIN ra3 U
MOy THBIE HETIHBIE ra3bl, HEPTH U
MPOAYKTHI €€ rnepepaboTKu

20.12.2023

16

KonrtponbHast pabota no pasueny

27.12.2023




«YTIeBoA0pOAbI»

17

Hpe,Z[CJIBHBIe OJIHOATOMHBIC CITMPTbBI:
MCTAHOJI U OTaHOJI. BOI[OpOI[HaSI CBA3b

10.01.2024

18

MHoroaToMHEBIE CIIUPTHI:
OTUJICHIJIMKOJIb U I'NTUICPHUH

17.01.2024

19

deHou: CTPOCHUC MOJICKYIJIbI,
(I)I/ISI/ILICCKI/IG U XUMHNYCCKHEC CBOﬁCTBa,
IIPUMCHCHHEC

24.01.2024

20

Anpaeruapl: GopMatbICTHI U
areraabIerua. AeToH

31.01.2024

21

OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHas

07.02.2024

22

[IpakTnueckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBD»

14.02.2024

23

CreapuHOBas U OJIEMHOBAsI KMCIIOTHI,
KaK MPEeJCTaBUTENN BBICIIUX
KapOOHOBBIX KHUCIOT

21.02.2024

24

Mpiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHIE

28.02.2024

25

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. ['uaponu3
CJIO’KHBIX 3(hHUpoB

06.03.2024

26

>KI/IpLII ruapoJIn3, IpuMCHCHHUC,
Oumoyioruueckas POJIb KUPOB

13.03.2024




VYTaeBobl: COCTaB, KiIaccuuKanus.

N 20.03.2024
27 | Baxuelmue mpeacTaBUTEIH: 1
III0K03a, (PpyKTO3a, caxaposa
28 Kpaxman u nemmronos3a kak 1 03.04.2024
MPUPO/IHBIC TOTUMEPHI
K §]
OHTpOJIbHAS paboTa 1o pasueny 10.04.2024
29 | «Kucnoponacoaepxkamue 1
OpPTaHUYECKUE COCTUHCHIS
17.04.2024
30 AMWHBI: METHIIAMUAH U aHWJINH 1
A
MHUHOKHCJIOTHI Kak aM(pOTepHbIE 94.04.2024
31 OpraHWYECKUE COCAMHEHUS, UX 1
ouooruyeckoe 3HaueHue. IlenTuas
39 benku kak npupoaHbIe 1 08.05.2024
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS
33 OCHOBHBIE ITIOHITHASI XUMHHU 1 15.05.2024
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METOIBI CHHTE3A
34 | BBICOKOMOJECKYJIIPHBIX COCTMHCHHIA. 1 22.05.2024
[ImacTmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

Nu

~

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTn4yeckune
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XHWMHMYECKUH IIEMEHT. ATOM.
DnexkTpoHHas KOH(UTrypanus
aTOMOB

06.09.2023

Ilepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToB /1. U.
Meneneesa, ux CB3b C
COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB

13.09.2023

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUECKUX JIEMEHTOB U
UX COEJMHEHUH 10 Tpynnam u
nepuojiaM. 3HaYeHHe
NEPUOINYECKOT0 3aKOHA U
CHUCTEMBI XUMHWYCCKHX JJIEMCHTOB
J.1. MenneneeBa B pa3BUTUU
HAayKH

20.09.2023

Crpoenue BeniecTBa. XuMHUUYECKast
CBSI3b, €€ BUJIBI, MEXaHU3MBI

27.09.2023




00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTD.
DNEeKTPOOTPULIATETLHOCTD.
Crenenb okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

04.10.2023

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUIHBIC
pacTBopsl. MaccoBas 101
BEIIIECTBA B pacTBOpPE

11.10.2023

Knaccudukanus 1 HoMeHkIatypa
HEOPraHWYECKUX COCIMHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

18.10.2023

Knaccudukanms xumuaecknx
peakuuil B HEOPraHUYECKON U
OpPraHUYECKON XUMUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U IPEBPAILLCHHUS
SHEPTUU NPU XUMUUYECKUX
peakuusax

25.10.2023

Ckopoctb peakiu. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBECHE

08.11.2023




10

[TpakTuyeckas padora Ne 1.
«BnusiHre pa3nuuHBIX (AKTOPOB
Ha CKOPOCTh XMMHYECKOM
peaKIHn

15.11.2023

11

DNeKTpoNIUTHYECKast
mucconuanud. Iloaarue o
BOJIOpOAHOM Moka3zarese (pH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHUX BEILECTB

22.11.2023

12

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 MEKTpOIIH3E
pacIiaBoB U pacTBOPOB COJIEH

29.11.2023

13

KonTtponbHast pabota no pasueny
«Teopernueckre OCHOBBI XUMHM»

06.12.2023

14

Mertannsl, UX IOJIOKEHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX dIeMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

13.12.2023

15

CruaBbl METAJJIOB.
DNEKTPOXUMHYECKUN PsijL
HanpsHKeHUH METalIoB

20.12.2023

16

XMMHUYECKUE CBOMCTBA

27.12.2023




BAXHEHMIINX METAJUIOB (HaTpuUi,
Kalui, KaJlbIluii, MarHH,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

10.01.2024

18

XUMUYeCKHEe CBOMCTBA IIUHKA,
JKeJie3a U UX COSIUHEHHUHN

17.01.2024

19

[IpakTuueckas padora No 2.
"Pemnenue sKcriepuMeHTaIbHbBIX
3azad4 1mo reme «MeTtauipl»"

24.01.2024

20

Hemeramisl, ux 1mojiokeHue B
Ilepuonuueckou cucreme
XHUMHYECKHUX deMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

31.01.2024

21

du3nyecKue CBOMCTBA
HEMETAIIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpUMepe
KHCII0po/ia, cephl, hocdopa u
yIiiepo/ia)

07.02.2024

22

XHUMHUECKHE CBOMCTBA raJIOTCHOB,
CEphl U UX COCTMHEHUI

14.02.2024

23

XHUMHUECKHE CBOMCTBA a30Ta,
docodpa u UX coeTMHEHMIA

21.02.2024

24

XHUMHUYECKUE CBOMCTBA yTIIEpOa,
KPEMHHUS ¥ UX COEAMHEHUI

28.02.2024




25

[IpumeneHne BaXKHEUIINX
HEMETaJIJIOB M UX COCAUHCHUI

06.03.2024

26

O0o0011IeHNE U CHCTEMATHU3aLIHS
3HaHUH 110 Teme «HemeTranabely.
Brruucnenust no ypaBHeHUSIM
XUMHYECKUX PEAKIUH U
TEPMOXUMHUYECKHUE PACUETHI

13.03.2024

27

[IpaxTnueckas padora Ne 3.
«PGIHGHI/IG 3KCHCpI/IM€HTaJII)HI)IX
3agad o reMe "Hemertaminr'»

20.03.2024

28

KonTponbHas padoTa no temam
«Mertamae»y u «Hemetamisn)

03.04.2024

29

HeOpraHquCKI/IC " OPpraHUYCCKUC
KHCJIOTHI. HeOpFaHI/ILIeCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

10.04.2024

30

AmMpoTepHbIe HeopraHUYeCcKHe 1
OPraHUYECKHUE COCIUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

17.04.2024

31

Pone xumum B obecrieueHUH
AKOJIOTUYECKO, YHEPTETUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEAUITUHBI

24.04.2024

32

[IpencraBnenust 06 oOmUX
HAyYHBIX TTPHHITAIIAX

08.05.2024




MIPOMBIIUIEHHOTO MOJYy4YEHUS
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUpE BEUIECTB U 1 15.05.2024
MaTepHasoB
34 | Xumus u 310pOBbE YeIIOBEKA 1 22.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxkimmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

» Xumus, 11 xknacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiectBo «M31aTenbcTBO
«IIpocsemenue

Xumusi. Opranndeckast xumusi.11(10) kinacc ba3oBblit ypoBeHb: yueO. s
obmeo6pazosar. yupexaenuit: / U.1. Hopommuuckuii, H.C..HoBommHckas-6-¢

u3n.-M.: Pycckoe cinoBo, 2015.-176¢.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIit
ypoBeHby» - M.: [Ipoda 2022 rog.

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

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

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

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3amauu mo XuMuu u
crocoOwI ux pemenus» - M.: «JIpoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypodHble MIaHbI [0 Y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.

8. M.A.Pg6oBa, Y.}JO.Hesckas, P.B.JIunko «Tectsl mo xumun 11 knacey, -



M.: Dx3amen, 2019r.
9.9. O.C.I'abpuensn, U.I'.ocTtpoyMoB « XMMUYECKUN FIKCIIEPUMEHT B LIKOJIE

11 xmacey; - M.: llpoda. — 2019 rox

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
MHTEPHET

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

http://him.1september.ru Enunas kominekmus LIOP: [IpeaMeTHast KOJUIEKIIHS
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE
sKcriepuMeHThl: xuMust. Kommekiust Poccuiickoro o01ieo0pa3oBaTeIrHOTo
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuxk6epoBoit

http://www alhimik.ru Beepoccuiickast ouMnuaa mKoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranudeckasi XUMHs: SJIEKTPOHHBIN YUYCOHUK IS
CpPEIIHEH IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUHU: DJIEKTPOHHBIA YyIEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJUIEMK: XUMUS
http://www.chemistry.ru JlucTaHIIMOHHAST OJUMITHA/IA 10 XUMHH:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT






