


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
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
oOmel crpaterud OOy4Y€HHs, BOCHHTAHHS W PAa3BUTHS OOyYaroUIUXcs
cpeAcTBaMH yueOHOTO mpeamera «Xumus» aisa 10 kimacca Ha 6a30BOM YpOBHE
COCTaBUJIN KOHIENTYAJIbHBIE MOJIOKEHUS orocC COO 0
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, MPHUCYIIHUX
LEJIOCTHOM CHCTEME XHMHYECKOro 0O0pa3oBaHUS. OTH IEHHOCTH KAaCAarOTCS
MMO3HAHUS 3aKOHOB NPHUPOAbL, (POPMHUPOBAHUS MHUPOBO33PEHUS H OOLIEH
KYyJbTYpbl Y€JIOBEKa, a TakKe SKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3[I0POBbIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOyyarommxcsi Ha YpPOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
y4eOHOro mnpeaMera «XUMHUSD», COACpPKAHUE M MOCTPOCHHE 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 1eNell W NPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMbI cpefaHero obmiero oOpa3oBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJb B
COBPEMEHHOM IMBWJIM3allMM, B CO3JaHMM HOBOM 0a3bl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJg B (OPMHPOBAHHE pPaLKMOHAIBHOTO
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>KaIoIlIer0o MUPa, OCO3HAHUS B3aUMOCBSI3H MEKIy CTPOCHHEM BEILECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHo B3aUMOJEHUCTBYSI C JPYTUMH €CTECTBEHHBIMH HayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOW KYJNbTYphbl, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPYyJa W KU3HMU KaXIoro wieHa obmectBa. CoBpeMeHHass XUMUS
KaK HayKa co3ujaTelbHas, Kak HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH H
OXpaHbl 310POBbSI.

B cootBeTcTBUM C OOIIMMH LEISIMHU M MPUHUUIIAMU CPEIHEro OOILEro
oOpazoBanus conepkanue npeamera «Xumus» (10 kimacc, 6a30BbI ypPOBEHb



U3Y4YEHUs1) OPUEHTHUPOBAHO  MPEUMYLIECTBEHHO Ha  OOLIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYarolmIuXcs,  HEOOXOIMMYI0 UM  JJii  BBIPaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B KU3Hb COLUYMA,
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)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 OO0ECIeYMBAaEeT BO3MOYKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxkanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c(HopMUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO IMOJAXOJAa K H3YYEHUIO Y4YeOHOro marepuaja U o00ycIOBJIEHa
HUCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEIACIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHMYECKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUH CTPOEHUS OPTaHUYECKHUX
COCAMHEHNH, a TAaKX€ HAa YPOBHE CTEPEOXUMHUYECKUX M IIIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 HM3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUM — OT YIVIEBOAOPOAOB 1O CIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUA. B Kypce opraHudeckol XuMHH
MOJIy4aloT pa3BUTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XWUMHUYECKOW CBS3H,
KJIACCU(PMKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BEILIECTB OT
UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[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 00o0MIaromel 10 OOBACHSIONIECH U MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBAaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUH, & TAKKE O XUMHUYECKUX PEAKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMHM COJCP)KAHUS, HMEIOUIMMH KYJIbTYpPOJOTHYECKUNA H
NPUKJIAJAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3H
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
PAKTUYECKON JEATENHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKCHHUSI
K Ipolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX NPHIIOKEHUN
XUMUHU, T[OMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMbIX MpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O W TMPUMEHATh €€ I TOMNOJHEHUS 3HAHMM,
pEelIeHUs] MHTEIUIEKTYalbHBIX M HSKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKUX
3amad. B nenom coaepkanue ydeOHOTO mpeaMera «XUMHs» JaHHOTO YPOBHS
U3y4YeHUS]  OPUEHTUPOBAHO  HA  (opMUpOBaHME Yy  OOydarouuxcs
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PUITOCO(PCKUX HAEH, TaKUX KaK:
MaTepuajibHOE  €IMHCTBO HEOPTaHMYECKOrO M  OPraHMYecKOro  MHpa,
00yCJIOBIIEHHOCTbh CBOMCTB BELIECTB UX COCTABOM U CTPOECHUEM, I03HABAEMOCTh



MPUPOIHBIX SBJICHUNA IMYyTEM 3KCHEPHUMEHTA U PELICHUS MPOTUBOPEUUN MEKITY
HOBBIMHU (haKTaMU U TEOPETHUECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE POJTU XUMUHU
B PCIICHUU OKOJIOTMYECKHUX TMpobieM, a Takke MpolieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JAHUSl HOBBIX TEXHOJOTUH U
MaTepHuaoB.

B miaHe pemieHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLHMAIU3ALMH
oOyJarommxcsi TPUHATBIE TPOrPAMMONA MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep’KaHUsI W TOCTPOEHUS TpeaMeTa MpeayCMaTpUBarOT (OpMHUpPOBaHHE
YHUBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE JIs
pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
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 LIEJSIMA M3YyYEHHs IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 Ki1.) sBISIOTCA:

e (GopMUpPOBaHHME CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
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 OOOOIIEHH MHPOBO33PEHUYECKOTIO XapakTepa,
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
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

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

Hapsiny ¢ »sTuM, conep:kaTellbHas XapaKTepUCTHUKA Leled W 3ajgad
U3y4YeHHs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTHAETCS
OPEeANnoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHHs,
OPUEHTHPOBAaHHOM Ha TOJTrOTOBKY BBIMYCKHMKA 00IIe00pa30BaTeIbHOM
OpraHu3allii, BiaJCIOlIEero He HabopoMm 3HaHUW, a (QYHKIMOHAIBHOM
IPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOTO MOJTYUYEHUs 3HAHUI
U IPUMEHEHUS UX B pEabHOM KU3HU JIJIsl PEIIeHUs MPAKTUYECKHUX 3a/1ay.

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

aganTaus OOy4YarolIMXCsl K YCIOBUSM JUHAMHYHO pPa3BUBAIOUIETOCS
Mupa, (OPMUPOBAHME HWHTEIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K



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

dopMupoBaHne y OOyYarOmMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINI), MMEIOIINX YHHBEpPCAIbHOE 3HAYCHHE JUJISl PA3UYHBIX BHJIOB
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  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSATENIBHO NPHOOPETATH
HOBBIC 3HAHWS TO XMUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSIMH,
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 MBIIUICHUS, HAOIIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
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
paIoOHAIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX 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, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

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

OO6miee yMcao 4YacoB, OTBEACHHBIX JISI M3YyYEHHUsS] XUMHHM, Ha 0a30BOM
YPOBHE CpeaHero oomero oopa3oBanus, coctaBisieT 68 yacos: B 10 kimacce — 34
yaca (1 qac B HEJIEITIO0)



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 OpraHndYecKux BeliecTB. ['oMororusi, n3omepusa. XuMu4ecKkas CBS3b
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.

DOKCneprUMEHTAIbHBIE METOAbl HW3YYEHHs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMyd Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONKCAHUE JEMOHCTPALUMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBaHUE U TOPEHUE).

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

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

Apensl. ben3zoun: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOJTYYEHUE M NPUMEHEHHE.
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 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 M3 MCXOJHBIX BEUIECTB WJIM MPOAYKTOB
peakiun).

Kuciaopoacoaepxamme opranuyeckne coeJUHECHUS

[IpenenbHble OJNHOATOMHBIE CIHHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usznyeckue U XUMHUYECKHME CBOWCTBA (pEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
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 peaklis Ha MHOTOaTOMHbIE cUpPTh). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenue rauueprHa U 3TUIICHTJIMKOJIS.

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

Anbaeruapl U Kemonvl. DopManpIerui, aneTadbJIeTul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKkUUy OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpelielbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOThI: CTpOEHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius ASTepuUKalMK), T[OJy4YEeHUEe H
npumeHeHue. CTeapuHoBasi U OJICMHOBASI KUCIOTHI KaK MPEJICTABUTENN BBICILIUX
KapOOHOBBIX KHUCJIOT. MblJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHUE.

Cnoxsble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupel. [wapomus xupos. [IpuMeHeHue 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 ammMuadyHbIM 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
HEeJUI0JI03bl.  PU3MYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmana (THIpOJiu3,
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 meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TIIMIIEPUHA C
rugapokcugom Meau(Il)), ampaernmoB (OKuCIEHHE aMMHMAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rumpoxcumom menu(Il), B3aumojelcTBUe Kpaxmana ¢
MOJIOM), TMPOBEACHHE MPAKTUYECKOM pabOoThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuéTnrblie 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 COeTMHEHHUS.

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

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

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

BbicokoMoieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSATHS XHUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPU3AIUN, CPEAHSISA
MoJIeKyJispHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — TIOJIMMEPU3ALIHS U TTOJTUKOHACHCAIIHS.

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

MexnpeaMeTHbIE CBS3H.

Peanmzannss MeXnpeIMETHBIX CBA3E€H NPU HU3YYEHUH OPraHUYECKOU
xumMun B 10 Kacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIuX
€CTECTBEHHO-HAYYHbIX NOHATHI, TaK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMHU
JUTSL OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TIOHATHA: SBJICHUE, Hay4yHbIM (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiaccUu(uUKalus, MepuoaUIHOCTD,
Ha0II0eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

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

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.

TexHonOTUsA: TUIIEBbIE MPOIYKThI, OCHOBBI PAalMOHAIBHOTO IUTAHUA,
MOIOUIUE CPEJICTBA, JEKAPCTBEHHbIE M KOCMETUYECKUE MpenapaThbl, MaTepUaIbl
U3 UCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
0oOyJaromMMHUCs TPOrpaMM CpPEIHETo OO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HaydHo-mMeTonnyeckoid OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrPaAMM CPEIHETO OOLIETO
00pa30BaHHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBHM € CHUCTEMHO-AESTEIBHOCTHBIM IOJIXO0JIOM 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 CAMOOTPEEIECHUIO;

HaJM4Khe MOTUBALIMK K OOYyUEHHIO;

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

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIIMMH LETOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

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

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE Y4YEOHOW M BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COILIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMU U HJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, MTPUHATHIMU B
oOlIecTBE HOpMaMu U IIpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOLIMMU MPOLIECCaM
CaMOMNO3HAHUS, CAMOPAa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS 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 BOCIIMTAHMA!

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 TMOHHMMATh W MPUHUMAThb MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUYEOHOU A TEIbHOCTH;

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 NO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH 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 PELICHUS, 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 KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370poBOro M 0Oe30macHoro oOpa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

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

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 BOCIIMTAHMS:

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

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

MHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO MPOPEeccCUuil 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 WHAMBUAYAJIbHON TPaeKTOPHUU
oOpaszoBaHusi, Oyayimier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C 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 IPUPOAHON U COLIMAIBHON CPEeibl;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU JJis
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

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

HaJIU4YUS  Pa3BUTOTO  HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTHMUYECKOU
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(hOpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHEMU(PUKN XUMHUU KaK HayKd, OCO3HaHHMsS €€ poiu B
(GbopMHUpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITOCTHOTO
MpeACTaBICHHs 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPO/IbI U YEIOBEKA, B
MMO3HAHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOSXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHU JJS COBPEMEHHOU
UUBWIN3ALIMKU: B €€ T'yMaHHCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHOW KYJbTYPhI, PEIICHUH TJI00ATbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
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 METOJ0B
MO3HAHUS, HCMOJIb3yEeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJB30BaTh TMOJIydyaeMble 3HAHUA Il aHajiu3a W OOBSCHEHHS SIBICHUM
OKPY’Kalolllero MHUpa M MPOUCXOASIMIMX B HEM HM3MEHEHUM, YMEHHS JelaTh
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;

HMHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

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
poheCCUOHATIBHOU eI TEIIbHOCTH.

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 U CHEIU(PUKY METO/IOB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBbIM (haKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

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

CIIOCOOHOCTH 00yJaroIuxcs UCIIOJIB30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHWS W  YHUBEPCAJIbHBIC
y4eOHbIE ICVCTBUS B TTO3HABATEIILHON U COIMMAILHON TIPAKTHUKE.



MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJECHHE YHHUBEPCAJIbHBIMHU
y4eOHBIMU  I103HABATEIbHBIMH, KOMMYHUKATUBHBIMA M  PETYJISTUBHBIMU
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;

MCIIOJIB30BaTh NIPH OCBOEHUU 3HAHUU NMPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE TPU3HAKK MOHATUN M YCTAHABIUBATH 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
SABJICHUSIMU;

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

NPUMEHATh B  NpOLECCEe TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MNpeoOpa3oBBIBATH  MOJIEIbHBIE
MPEACTABICHUS] — XHUMHYECKHH 3HaK (CHMMBOJI) DJIEMEHTa, XHWMHYECKas
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 MCCIIeI0BaTEIbCKHE eiiCTBUA:

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

dopMynaMpoBaTh LENM W 3aJauyd  HCCIEHOBaHUS, HCIOJIb30BaTh
MIOCTAaBJICHHbIE U CAMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BJIQJIETh HABbIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAONIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHHUSI W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pPEe3yJIbTaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOW UCCIEeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEILICHUS MPAaKTHUYECKUX 3a/lad, NPUMEHEHHIO pPa3IHYHbIX
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
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: MNPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUue u
MaTeMaTHYeCKHe) 3HaKM W CHUMBOJBL,  (opmynsl,  abOpeBUATYpHI,
HOMEHKJIATYypy;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHue YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1eICTBUSIMU:

3a/1laBaTh BOMPOCHI MO CYIIECTBY OOCYX JaeMOl TeMbl B XOJ€ AUaora
W/WJW JUCKYCCUU, BBICKAa3bIBaTh WU, (HOPMYJIUPOBATh CBOM MPEMJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEIJI0KEHHOHN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yabTaTOB MO3HABATEIBHOU E€ATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO HWJIM COBMECTHO CO CBEPCTHHKaMHU IPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOM padoThl 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 PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATENIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATEIbHOCTh, ONpeAeNss €€ LeNu W 3aJaud, KOHTPOJIMPOBAaTH M MO Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii airopuT™M JIEUCTBUM MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBAaTEeNIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCOO MX pelIeHHs ¢ YYETOM TOJYyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

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

HPEIMETHBIE PE3YJIBTATDBI

10 KUIIACC

[IpenmeTHble pe3ysibTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KApPTUHBI MHUPA, POJIM XWUMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W  KYJbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMUECKHM OOOCHOBAaHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHas
o0osoyKka aTroma, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIHHOCTD,



XUMHUYECKas CBs3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamEHHast),
MOJIb, MOJSIpHAas Macca, MOJSIpHBIM  O00BEM,  YIVIEPOJHBIA  CKEJeT,
(GyHKIIMOHAIBHAS TPYIIa, paaudKal, H30MEpHus, HU30MEpPbI, TOMOJOTHYECKHI
psl, TOMOJIOTH, YTIJIEBOJOPOJbI, KUCIOPOA M a30TCOJAEpKAIIKWE COEAUHEHUS,
MOHOMEp, MOJIUMEP, 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(OpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
(GopMya OpPraHMYECKMX BEIIECTB M YPABHEHUH XHMHYECKUX PpEaKIIHi,
M3rOTaBIMBATh MOJEIH MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTIOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH IPUHAITIEKHOCTD U3yUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne COEIMHEHUH (YTiaeBOAOPOIbI, KUCIOPOA U a30TCOAEpIKAIIUE
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIWHEHHUsI), JaBaTh MM Ha3BaHUSA IO
cucremarudyeckord HoMmeHkiarype (IUPAC), a Takke IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUsl OTAEJbHBIX OPTaHMYECKUX BEIIECTB (3TUJIEH, MPONUJICH, alleTUJIEH,
ATUJICHTJIUKOb, TTIUUEPUH, (eHOII, (popManbAeru, aueTanbIerul], MypaBbHUHas
KHCIJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHCJIOTa, CTE€apUHOBAas 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. byrtinepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChl
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHMH XapaKTepuU3oBaThb COCTaB, CTPOEHHE,
(¢u3nuecKue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHbIX
KJIACCOB OPraHMYECKUX BElIEeCTB (METaH, 3TaH, 3TUJIEH, MPONUJICH, alleTUJIEH,
Oyranuen-1,3, metunOytaaueH-1,3, 6€H3051, METAHOJ, TAHOJI, YTUICHTJIUKOJIb,
[IIALEPUH, (EHOJI, alleTalbIEeTU ], MypaBbUHAsS U YKCyCHasi KUCIOTHI, TJI0K03a,
Kpaxmayi,  LeJUII0JIo3a,  aMUHOYKCYyCHasi  KUCJOTa),  WILIIOCTPUPOBATh
FEHETUYECKYI0 CBSI3b MEXKJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEpU30BaTh MCTOYHUKHU
YTJICBOJIOPOJTHOTO ChIpbs (HE(PTh, HPUPOIHBIA Ta3, Yyrojb), CHOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE NMPOAYKTOB NepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI MPOBOAMUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WIIM MPOIYKTa
peaklMM MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOIO W3 HCXOIAHBIX
BELIECTB MUJIU MPOAYKTOB PEAKIUN);



c(hOpMHUPOBAHHOCTh YMEHHMI BIAJACTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METO/JaX HAyYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XMUMHYECKUMX SBJIICHMA  (HAOJIIOJEHHE, W3MEPEHHE, HKCIICPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHME 3HAHUSA 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 COOTBETCTBUU C MHCTPYKLUSMU IO BBIIOJHEHUIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (IIPEBPAILCHHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYEHUE OTWJIEHA M HW3YYEHUE €ro CBOMCTB, KAauyeCTBEHHBIC pPEAKIUU
OpraHUYEeCKUX BEUIECTB, JEHATypalus OEJIKOB NpU HarpeBaHUU, ILIBETHBIC
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 IpYyTrux);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOMIOJAaTh TMpaBWIa  HKOJOTHUYECKHU
LEJIECOO0PA3HOTr0 TOBEACHUS B OBITY W TPYJIOBOM JAESATEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 3J0POBbS M OKPYXKarOUIEHd MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasaresns [1/IK, mosicHATh Ha mpumepax crnocoObl
YMEHBIIEHUS W TPENOTBpPALIEHUs] 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.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMmbl

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKT]
o0paso

Pasznen 1. TCOPGTI/I‘leCKI/Ie OCHOBBI opra}mqeckoﬁ XUMHUH

11

[Ipenmer
OPraHUuYeCKOu
xumuu. Teopus
CTPOCHHUS
OpraHUYECKUX
coenuHeHu A. M.
bytineposa

Wroro no pazgeny

Pa3znen 2. YrieBoaopoanbl

2.1

[IpenenwvHbIE
YIJIEBOJOPOABI —
aITKaHbI

2.2

Henpenenbusie
YIJIEBOJOPOBL:
AJIKEHBI,
aJIKaJUeHBlI,
AJIKUHBI

2.3

Apomarnyeckue
YTIIEBOIOPOBI

2.4

IIpuponHsie
UCTOYHUKHU
yTJIEBOJOPOAOB U
uX nepepadoTka

Uroro no pazgeny

13

Paznen 3. Kuciaopoacoaep:kamue opranu

YEeCKHUE COCAMHCHUSA

3.1

Cnuptel. Genon

3

3.2

AJBpIerunsl.
Kapb6oHnoBsie
KHCJIOTHI.
CrnoxHble 3¢pupbl




3.3 VYriaeBosl

Uroro no pazgeny

13

Pa3znen 4. A3oTcoaepxamu

€ OprauHnv4eCKue COCAMHCHUSA

AMUHEL
4.1 AMHUHOKHCIIOTHI. 3
benkn
Hroro no pazneny 3

Pa3znen S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

IInacTmacchl.
5.1 2
Kayuyku. Bonokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB I10 34 2

I[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTnyeckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[Ipenmer opranuyeckoii
XHUMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAYCHUE

05.09.2024

Teopus crpoeHus
OPraHUYECKUX COCTMHEHUI
A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

12.09.2024

IIpencrasienue o
KJIacCU(UKALIUN
OpraHMYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTnueckasi) u
TPUBUAJIbHBIE HA3BaHUS
OpPTraHUYECKUX BEUIECTB

19.09.2024

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKHM Pt

26.09.2024

MeraH u 3TaH —
MIPOCTEUIINE MTPEACTABUTENH

03.10.2024




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

10.10.2024

OTUJIEH U NPONUJIEH —
pocTeiIne mpeICcTaBUTeNn
AJIKEHOB

17.10.2024

[TpakTuueckast paborta No 1.
«[lonyuyenue sTuneHa u
U3YYEHUE €r0 CBOMCTBY»

24.10.2024

Ankanuensl. bytaauen-1,3 u
MeTmiOyTaaueH-1,3.
[TomrydyeHue CHHTETUYECKOTO
Kay4yKa U pe3UHbI

07.11.2024

10

AJTIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSI.
AneTuieH — npocTenmmn
MPEJICTaBUTENb aJTKUHOB

14.11.2024

11

Brruncienus no YpaBHCHHIO
XUMHYECKOMN pCaknuun

21.11.2024

12

ApeHbl: 6€H30J1 ¥ TOTYOJL.
TOKCHYHOCTH apeHOB

28.11.2024

13

I'emeTnyeckas CBA3b
YIJIEBOAOPOJIOB,
MIPUHAJICKAIINAX K
Pa3IMYHBIM KJ1accam

05.12.2024




14

IIpupoaHbIE HCTOYHUKH
YIJIEBOJOPOIOB: IIPUPOAHBIN
ra3 1 MOINyTHbIE HePTIHbIE
rassl, HeTh ¥ MPOIYKTHI €&
nepepadoTKu

12.12.2024

15

IIpupoaHbIE HCTOYHUKH
YTJIIEBOIOPOAOB: IPUPOAHBII
ra3 v MOINyTHbIE HePTIHbIE
rassl, HeTh ¥ MPOIYKTHI €&
nepepaboTKu

19.12.2024

16

KoHTtposbHas padoTta mo
paszzeny «YTIeBOAOPOIbD»

26.12.2024

17

IIpenenpHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBs3b

16.01.2025

18

MHOroaroMHbIE CIIUPTHI:
ATUJICHTJIMKOJb U TIULEPUH

23.01.2025

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHHE

30.01.2025

20

Anpaeruapl: hopMaIbaeTH I
U aneTanbaerug. AeToH

06.02.2025

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAas U YKCyCHast

13.02.2025

22

[TpakTuyeckas padora Ne 2.

20.02.2025




«CBotlicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHOBas U OJIEMHOBAsI
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT

27.02.2025

24

Mpli1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBUE

06.03.2025

25

CrnosxHble 3(pUphI KaK
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MapoJIn3 CI0KHBIX

3¢upoB

13.03.2025

26

Kupsr: tunponus,
prUMEHEHNE,
Ouoaoruyeckas poiib KUpPOB

20.03.2025

27

YrneBompl: COCTaB,
KJaccuukanms.

Baxuneiimme npeacTaBuTeNu:

TJIF0K03a, PpyKTO3a,
caxaposa

03.04.2025

28

Kpaxmain u nemronos3a kak
MPUPOJHBIE ITOJIMMEPEI

10.04.2025

29

KonTponbnas pabota mo
pazneny
«Kucnopoacoaepxamne

17.04.2025




OpTraHU4YCCKUC COCIUHCHU S

30 AMWHBI: METHJIAMHH U

AHUJINH

24.04.2025

AMMHOKHCIOTEI KaK
aMmdoTepHbIe OPraHUYECKHE
31 COEIMHEHMS, X
OMOJIOrMYECKOE 3HAUYCHUE.
ITenrtuabl

01.05.2025

benku kak mpupoHbIe
32 BBICOKOMOJICKYJISIPHBIE
COCIIMHEHUS

08.05.2025

OCHOBHBIE IOHATUS XUMHH
33 | BBICOKOMOJIEKYJISIPHBIX
COeTMHEHNN

15.05.2025

OcHOBHBIC METOJAbI CUHTC3a
BBICOKOMOIJICKYJIAPHBIX

34
coenuHenuil. [Inactmaccsl,

Kay4yKH, BOJIOKHA

22.05.2025

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34




YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumusi, 10 xkmacc/ I'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A. AxumnonepHoe o6mectBo «M3maTenscTBO
«IIpocsemienne»

* Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A. AxkunonepHoe o01ectBo «3naTenscTBo

«IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

3. .T". Xomuenko. COOpHUK 33724 110 XUMUH 117151 cpeaneit mkoisl..M.Hosas Bonna.2012

4. O.C. I'abpumensn, U.I'. OctpoymoB. Meroaudeckoe rmocooue mis yautens. Xumusa-10.M.:Ipoda,2012

5. B.b. BonoBuxk, E.JI. Kpyrenkas. Oprannueckas xumusi. YnpaxkaeHus u 3agaun. CI16.: U3a-Bo A.Kapnakosa,2012
6. O.C. I'abpuensu, U.I'. Octpoymos, E.E. OctpoymoBa. Opranudeckas XuMus B TeCTax, 3ajadax, yrnpaxHeHusx.10
kiacc.M.:JIpoda,2012;

7. KoutponbHo-uzmeputenbabie Matepuaibl. Xumust: 10 kimacc/Coct. H.IT. Tpoery6osa.M.:BAKO,2012

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



Xumuyeckasi Hayka u oOpazoBanue B Poccuu http://www.chem.msu.su/rus
Xumus u XKuzub — XXI Bek http://www.hij.ru

["azera « XuMus» U CalT Ui yunuTens «f uay Ha ypoK XUMUN»
http://nhim.1september.ru

ChemNet: mopran ¢hyHIaMEHTAIBHOTO XUMUIECKOTO 00pa30BaHMUSI
http://www.chemnet.ru

AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www.alhimik.ru

OCHOBBI XUMHUU: 00pa30BaTEIbHBIN CANT JJIs IIKOJIBHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

Xumusi B OTKPBITOM KOJUIEIIKE

http://www.chemistry.ru

WebElements: onnailH-cClipaBOYHUK XUMUYECKHUX AJIEMEHTOB
http://webelements.narod.ru

benok u Bce 0 HEM B OUOJIOTUM Y XUMUH

http://belok-s.narod.ru

BuptyanbHas xumudeckas mKkosa

http://maratakm.narod.ru

3aHuMareNbHas XUMUS: BCE 0 MeTasiax

http://all-met.narod.ru

Mup xumuu

http://chem.km.ru

Kabuner xumuu: caiit JI.B. PaxmanoBoi
http://www.104.webstolica.ru

Komneknus «EcTecTBEeHHOHAYyUHbBIEC SKCIIEPUMEHTBI): XUMUS
http://experiment.edu.ru

Opranudeckast XUMUsL: SJIEKTPOHHBIA YUCOHUK JIJIs1 CPEAHEN IITKOJIBI

http://www.chemistry.ssu.samara.ru



Xumus sl BCeX: WIUTIOCTPUPOBAHHBIE MaTEpHUAIIbI IO OOIIEH, OpraHuYeCKON
Y HEOPTaHUYECKOW XUMHUH

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

XuMus 1J1s1 IIKOJBHUKOB: caT Jmutpus bonotosa

http://chemistry.r2.ru

[[IkonpHas XUMUS

http://schoolchemistry.by.ru

DneKkTpoHHas OMOJIMOTEKa O XUMHUU U TEXHUKE

http://rushim.ru/books/books.htm






