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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa Mo XuMuM Ha ypOBHE CpeAHET0 o0IIero ooOpa3zoBaHus pazpadoTaHa
Ha ocHOBe DexepanbHOoro 3axkoHa or 29.12.2012 Ne 273-d3 «O06 obpa3oBaHuu B
Poccuiickoii denepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (eaepaabHOn
oOpa3oBaTenpHON TporpaMmbl  cpemHero ooOmiero obpazoanus (POII COO),
npejacTaBieHHbIX B DenepaabHOM TOCYJapCTBEHHOM 00pa30BaTEbHOM CTaHIapTe
COO, c¢ yuérom Konmenmuu npemnojgaBaHus y4eOHOro mnpeaMera «XuMUs» B
oOpa3zoBaTenpHbIX opranuzanusax Poccuiickoit denepannn, pearn3yonmX OCHOBHbIE
oOpa3oBaTeNbHbIE NPOTPaMMbl, U OCHOBHBIX NOJIO)KEHUH «CTpaTeruum pa3BUTHUS
BocniuTanus B Poccuiickoit @enepaunn Ha nepuoa a0 2025 roga» (PacnopsbxeHue
[TpaButensctBa P® o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOJOB K pa3padOTKE NpOrpaMmbl MO XHMHH, K OIPEIEICHHUIO
oOmel crpaterud OOy4YeHHs, BOCIMTAHUS U Pa3BUTUSL OOYYAIOLIUXCS CPEACTBAMU
yuebHoro npenmera «Xumus» it 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIM
koHnentyanbHble mosioxkeHus PIOC COO o B3auMOOOYCIOBICHHOCTH IIEJieH,
COJEp)KaHus, pe3yJlbTaToB O0OydeHHs U TpeOOBaHUN K YPOBHIO HOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01eo0pa3oBaTelbHOM  OpraHU3alluu, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO  CIYXXUT 3aBEpIUAIOIIUMM  JTAllOM  peaju3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KJIIOYEBBIX I[IEHHOCTEW, MPUCYIIHX
LEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHusl. DTH LIEHHOCTH KacaloTcs MO3HAHUS
3aKOHOB MPUPOJbI, (GOPMUPOBAHKS MUPOBO33PEHUS U OOLLIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke€ IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM
cpene. Peanusyercs xumuueckoe oOpa3oBaHHe OOY4alOUIMXCA HA YPOBHE CPEIHEro
oO1iero oOpa3oBaHusl CpPEACTBAMH YUe€OHOIro MpeaMeTra «XHUMHsS», COJIEpXKaHUE U
MOCTPOEHUE KOTOPOr0 OMpPEAENEHbl B MporpaMMe Mo XUMHUHM € YYETOM CIeHUPUKA
HAayKl XUMUH, €€ 3HA4YCeHMs] B IIO3HAHWM MPUPOABI M B MAaTEPUAIBHON KU3HU
o0miecTBa, a Takke ¢ Y4YETOM OOMMX LeNiel W MPUHIUIOB, XapaKTEPU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeJHero oOmero oopa3zoBaHus B Poccuiickoii
Denepaunm.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaer 0ocoOyr pojib B
COBPEMEHHOW IMBUJIM3AlIMHU, B CO3JaHUH HOBOM 0a3bl MaTepuaaIbHOU KyJabTyphl. OHa
BHOCHUT CBOH BKJaa B (OPMHPOBAHHE PALMOHAIBHOTO HAYYHOIO MBILIUICHUS, B
CO3JaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKAaIIIeM MHpPE Kak O E€IUHCTBE
OpUPOABl U YENOBEKa, KOTopoe (OpMHUpPYETCs B XMMHUM HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOT'O COCTAaBa OKPY)KAIOLIEr0 MHUpPa, OCO3HAHUSI B3aMMOCBSIZH MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HAayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YaCThIO MHUPOBOW KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO



TpyJa U SKU3HM Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XMMHUS KaK Hayka
co3ujiaTeNibHasl, KAaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjieHa Ha pEIICHHE
MIO0ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBeTcTBMM C OOMMMHM LEISIMU W TPUHIMIIAMH CPEIHEro OOLIEro
oOpazoBanus conepkanue mpeamera «Xumus» (10—11 kmaccel, 6a30BbIil ypOBEHb
W3YUYCHHUs) OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJITOTOBKY
0OyJaroIIMXcst, HEOOXOIUMYIO UM JIJIsl BRIPAOOTKH MHUPOBO33PEHUECKIX OPUEHTUPOB,
YCHEIIHOTO BKIFOUEHHUS B )KM3HBb COIIMYMa, MPOJAOHKEHHST 00pa30BaHUsI B PA3IMUHbIX
00JIacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsiomuMu  OpeamMeTa «XuUMHs — SBISIOTCS  0a30BbI€  KypChl —
«Oprannueckas xumusi» U «OOmass W HEOPraHUYECKass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIep)KaHWs KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAaHUM IO HEOPTaHMYECKOW XMMHUU (C BKJIIOYCHUEM 3HAHUM U3 OOIIeW XUMHH) U
opraHnyeckol xumuu. POpMUPOBAaHUME AAHHON CUCTEMbl 3HAHUN NPU H3YUYECHUH
npeaMera 00ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTO00Opa3usl BEIECTB
Ha OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepxanusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHudeckas XuMUsS» copmMupoBaHa B mporpaMme IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TMOJXO0Ja K M3YYEHHUIO Y4YeOHOro Marepuajia U 0O0yCIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUU Ha OMpPEACIEHHBIX TEOPETUUECKUX
ypoBHsIX. Tak, B Kypce OpraHMYeCKOil XHWMHHM BEIIECTBA pacCMaTPUBAIOTCA Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHS OPraHMYECKHX COCAMHEHUW, a TaKXKe Ha
YPOBHE CTEPEOXMUMHUYECKHX U SJECKTPOHHBIX MPEACTABICHUNW O CTPOCHUU BEILECTB.
CBenenus 00 wu3yyaeMbIX B Kypce BEIIECTBaX MJAlOTCSd B Pa3BUTUU — OT
VTJIEBOJIOPOJIOB /IO CJIOKHBIX OHMOJIOTMYECKHM AaKTUBHBIX COeIMHEHU. B Kypce
OpPraHUYEeCKON XUMHUU TOJYy4Yal0T pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUs TE€PBOHAYAIBHBIE TMPEJICTABICHUS O XUMHUYECKOW CBS3H,
KJIAaCCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT HX
CTPOCHHUSI, O XUMHUECKON PEaKIIvu.

[loq HOBBIM yIJIOM 3peHUss B TMpeaMere «XuMus» 0a30BOro ypoBHS
paccMaTpWBAEeTCs W3Y4YEHHBI HA ypPOBHE OCHOBHOTO 00mero o0Opa3oBaHus
TEOPETUUECKH Marepuan U (PaKTOJOTMYECKHUE CBEJACHHS O BEIIeCTBaX W
XUMHUUYECKON peakiuu. Tak, B 4YaCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMHUS»  OOYy4YaroIIUMCS  TIPEJOCTABIISACTCS BO3MOXKHOCTH OCO3HATh 3HA4YCHUE
MEePUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHUECKUX TO3UIIHM,
ryOo’)ke TOHATh HMCTOPUYECKOE U3MEHEHHe (QYHKIUA H3TOr0 3akoHAa — OT
00001aroIIei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUMM O BAKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUM,
CBOMCTBaX MW NPUMEHECHHHM, & TaK)K€ O XMMHUYECKUX pEaKUUAX, UX CYIIHOCTH HU
3aKOHOMEPHOCTSIX MPOTEKaHus AomnoiHseTcs B Kypcax 10 u 11 knmaccoB anemeHTamu



COJIep)KaHMsl, MMEIOIMMU KYJIbTYpOJIOTHYECKUA W MPUKIAIHOW Xapakrep. OTH
3HAaHUS CIOCOOCTBYIOT MOHHUMAHHUIO B3aMMOCBS3M XHMHH C APYTMMH HAayKaMH,
pPacKphIBAIOT €€ POJib B MTO3HABATEIIBHOW M NPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUH U
MPAKTUYECKUX MPUIOKEHUN XUMHUHU, MOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX MpoOJeMax, CBA3aHHBIX C XHMHEH,
KPUTUYECKA OCMBICIMBATh MH(POPMAITUIO U TPUMEHSTH €€ NJIs TIOTIOJTHEHUS 3HAHUM,
pellleHUs] MHTEJUIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3a1ad. B
LEJIOM COJIepKaHuEe Y4YeOHOro mnpeaMeTa «XHUMHsD JaHHOTO YPOBHS H3y4YEHUS
OPUEHTUPOBAHO Ha (POpMHUpOBaHUE Yy OOYYAIOIIMXCS MHUPOBO33PEHUECKOM OCHOBBI
JUIs  TOHUMaHUS (UIOCOPCKUX UACH, TaKMX Kak: MaTepHadbHOE E€IUHCTBO
HEOPTraHUYECKOTO M OPraHMYEeCKOro MHUpPa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX
COCTaBOM U CTPOCHHEM, IMO3HABAEMOCTh MPUPOJIHBIX SABJICHHUM MyTEM IKCIIEPUMEHTA
U pelieHUs TMPOTHUBOPEUUN MEXKIYy HOBBIMH (aKTaMU U TEOPETUUECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUU B PEUICHUU HKOJOTHYECKUX MpoOsieM, a
TakKe MpoOsieM cOepekeHUsT SHEPTeTUUYECKUX PECYpPCOB, CHIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B mnane pemeHus 3agad  BOCHUTAHUS, pa3BUTHUS H  COIMAIM3AlUU
OOy4YalOMIMXCS TMPUHATBIE TPOrPaMMON IO XHMMHHM TOJIXOJbl K OINPEIEICHHUIO
COJEp)KaHUSI ¥  TOCTPOCHMSI TMpeAMeTa TMpeAyCMaTpUBAlOT  (OPMUPOBAHUE
YHHUBEPCAJIbHBIX yUEOHBIX JICHCTBHM, UMEIOMMX 0a30BOEC 3HAYCHHUE I Pa3IUIHBIX
BUJIOB JICSATEILHOCTU: pEIICHUs MpoOsiieM, T[OoucKa, aHaim3a u 00paboTKU
uHdopMaIuu, HEOOXOAMMBIX [JIsi TNPUOOPETEHHUs OIbITa MPAKTUYECKOH U
MCCJIeIOBATENBCKON JEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTHke mnpenonaBaHus XWMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHusl, IPU OMNpeICICHUN
COJIEPKATEIIbHON  XapaKTEPUCTHKU IeJel M3y4eHHs TIpeIMeTa HanpaBlIeHuEM
NEPBOCTENEHHON 3HAYUMOCTH TPAJWLMOHHO NpHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKM KaK OOJaCTH COBPEMEHHOT'O €CTECTBO3HAHUSA, MPAKTHYECKOM
JESITEIbHOCTH YelOBEeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJUYECKOW TOYKH 3pPEHHS TaKOW TMOAXOA K OMPEICIICHUIO IeNed W3ydeHus
MIpeIMETa SIBISICTCS BITOJIHE ONPaBIaHHBIM.

CornacHO MaHHOW TOYKE 3PEHHS TJABHBIMHU IIEJSIMH HM3YyYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCSA:

e (QopMuUpOBaHHME  CHUCTEMbl  XHMHYECKUX  3HAHUW  KaK  BaKHEHIIeH
COCTAaBJISIIOIICH €CTECTBEHHO-HAyYHOM KapTHHBI MHpPaA, B OCHOBE KOTOpPOU
JeXaT KIIOUYEBBIE TOHATHA, (PYHIaMEHTAIbHBIE 3aKOHBI MU TCOPUU XUMHUH,
OCBOCHHE $S3bIKa HAyKW, YCBOGHHE M TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000IIeHN T MUPOBO33PEHUECKOTIO XapaKTepa, 03HAKOMJIEHHUE C UCTOpPUEH MX
Pa3BUTHS U CTAHOBJICHUSI,;



o (¢opMHUpOBaHME W pPa3BUTHE NPEACTABICHUNA O HAYyYHBIX METOJAX IMO3HAHMSA
BEIIECTB M XUMHYECKHX PEaKIUi, HEOOXOAUMBIX IUJIsl TPHOOPETCHUST YMEHUIA
OPHEHTUPOBATHCS B MUPE BEUIECTB M XUMHUECKUX SIBIICHUH, HMEIOLIIX MECTO
B IIPUPOJIE, B MPAKTUUECKOI U TOBCEHEBHOM JKU3HU;

e Ppa3BHUTHE YMEHUH U CIOCOOOB JIEATEIBHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM  XUMHYECKOIO  AIKCIEPHMEHTa, COOJIIOJIGHUEM  TPaBUI
0e30MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ »TuM, coaepskaTesnbHas XapakTEepUCTUKA IIeNiel W 3a/1ad U3y4eHUs
npeaMera B MporpaMMe Mo XMMHUHM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETaMU B CHUCTEME cpeaHero odmero obOpasoBanus. CerogHs B
IpenojAaBaHUK XUMUU B OOJIBbIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPaKTUYECKON
KOMITOHEHTE COJIEpyKaHMsI OOY4YCHUs, OPHCHTUPOBAHHOHN HA IMOJATOTOBKY BBIITYCKHUKA
o01ieo0pa3oBaTeIbHON  OpraHu3aly, BIAJCIONIET0 HE HAa0OpOM 3HaHMH, a
(YHKIMOHATBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH W yMEHUSMHU aKTHUBHOTO
NOJMYYeHHUs 3HAHUA W TPUMEHEHUS HX B peaTbHOW JKU3HM IS peHICHUs
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3THM TIpU M3yYCHHUH TIpeaAMeTa « XUMHUs» JTOMHHUPYIOIICEe 3HAUCHUE
nproOpeTaroT TaKKue HEeNU U 3a/1a41, KakK:

amanTanys OoOydYalomMXcs K YCJIOBUSM JMHAMUYHO Pa3BHBAIOLIETOCS MHPA,
dbopMupoBaHHE  WHTEUIEKTyaJIbHO  pPa3BUTOW  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIPHOMY MPHHITHIO TPAMOTHBIX
pelieHH B KOHKPETHBIX JKU3HCHHBIX CHUTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH U X
pUMEHEHHUEM;

dopmupoBanre y  0OOydYalOmIMXCS ~ KIIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIIETCHIINI), HMMEIOIINX YyHHUBEPCATbHOE 3HA4YCHHWE [UIsl Pa3IUYHBIX BHJIIOB
NEeATEIbHOCTH: pEIICHUs MpoOJieM, MOUCKA, aHalu3a U o0paboTKu MHGPOpPMALIUH,
HEOOXOIUMBIX ISl TPUOOPETEHUS OMBITA EATEIBHOCTH, KOTOpasi 3aHMMAeT BaKHOE
MECTO B TIO3HAaHUM XHMHUH, a TakXKe IS OICHKH C TMO3WIUNA DSKOJIOTUYECKON
0e30macHOCTH XapakTepa BIUSHHS BEIIECTB U XUMUYECKHUX MPOIECCOB Ha OPTaHU3M
YeJIoBeKa U IPUPOHYIO CPEey;

pa3BUTHE TI03HABATEIILHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00yJaronuXxcsi: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOpETaTh HOBBIC
3HAHUS 0 XMMHUU B COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTSMH, UCIOJIH30BAThH
COBpeMeHHbIe MH(POPMAIMOHHBIE TEXHOJOTHH ISl MOWCKA W aHaIu3a y4eOHOW W
HAYYHO-TIONYJSIPHOW WH(POPMAIIUK XUMUYECKOTO COICPIKAHUS;

dbopMUpOBaHNE W Pa3BUTHE Yy OOYYAIOIIMXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOIOJaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE 0COOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NpPU IUIAHUPOBAHMH W MPOBEACHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydalomuxcs YOSKAEHHOCTM B  T'yMaHHCTUYECKOH
HANPABICHHOCTH XUMHH, €€ BaXHOW pOJIM B pEIIEHUH TI00AIBHBIX MpoOIeM



palMOHANBHOTO TPHUPOAOIOIH30BAHUSA, MOMOJIHEHUSI SHEPTeTUYECKUX PECypCcoB H
COXPaHEHHUS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeXKHOTO
OTHOIIIEHUSI K TMPHUPOJEC U CBOEMY 3/0POBBIO, a TakXke NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUSL TMOJYYEHHBIX 3HAHWM MJisi TPUHATUS TPAMOTHBIX pEUICHUH B
CUTYaIIHUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydueOHOM muiane cpenHero ooiiero o0pa3zoBaHus npeaMeT «XUuMus» 6a3o0Boro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu «EcTecTBeHHO-HAYUHBIE TPEAMETHI.

OO1ee YuCIIO YacoB, OTBEACHHBIX AJIS U3YUYCHHs] XMMHH, Ha 0a30BOM ypOBHE
cpeaHero ooOiero oopa3oBanusi, coctapisgeT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Henento), B 11 kiacce — 34 gaca (1 yac B Heneio).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHMYecKOl XWMHH: €€ BO3HHKHOBEHHUE, PA3BUTHUE U 3HAUCHHUE B
MOJIy4EHUM HOBBIX BELIECTB M MAaTepUaloB. Teopuss CTPOEHUS OPraHHMYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHBIE TMosOkKeHUsI. CTPYKTYpHBIE (HOPMYIIbI
OpraHWYecKuX BellecTB. ['omomnorus, nsomMepus. XUMUYECKAs CBSI3b B OPraHUYECKUX
COEJIMHEHUSX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBnenne o kinaccuukanuum opraHuyeckux BewiecTB. HomeHknaTypa
OpraHMYEeCKUX COCIMHEHMH (cHcTeMaTHyecKas) W  TpPUBHAJIBHBIE Ha3BaHUSA
BKHEHIIUX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEUIECTB W HX IPEBpaALICHUM:
O3HAKOMJIEHUE C 00pa3laMu OpraHMYEeCKUX BEIIECTB M MaTepuajlaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOMIOJEHUE M ONKMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPALICHUIO OPraHWYECKUX BELIECTB IpPHU
HarpeBaHuu (IJIaBjieHUe, OOyrIMBaHUE U TOPEHHUE).

Yriesoaopoabt

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA pAx. MeraH W 3TaH —
NPOCTEUIINE MPEJCTABUTENN AJIKAHOB: (PU3MYECKHWEe M XUMHYECKHE CBOWCTBA
(peakuuy 3aMeUIEHHs] M TOPEHMs), HAXO0XKJIECHHWE B NPUPOJE, TMOIyYeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUU PsiA. DTUIEH U MPOMUIIEH —
NPOCTEUIINE MPEJCTABUTENN AQJIKEHOB: (PU3WYECKHMEe W XHUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATALMH, OKUCJIEHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtagueH-1,3 u MetunOyramueH-1,3: cTpoeHue, BaxKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuusi mnonumepuszanuu). l[lonmydeHue CHHTETUYECKOIO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHMS, TOMOJIOTUYECKUH psif. AlleTUIIeH —
OpOCTEHIIMNA  TMpeACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBa (peakUuy THAPUPOBAHMS, TajJOr€HUPOBAHUS, THIpaTaliH,
rOpeHus), MoJy4YeHrue U TPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHHe, (U3MUYECKME M XMMHUYECKHE CBOMCTBA
(peakuu TaJOT€HUPOBAHUS W HUTPOBAHMS), MOJIYYEHUE U NPUMEHEHUE. 10/yon:
cocmas, cmpoenue, ghusuyecKue u Xumuyeckue ceouUcmaa (peakyuu 2ano2eHupo8aHus
U HUMpOBaHus), nonyyeHue u npumenenue. TOKCMUHOCTh apeHOB. ['eHeTHMueckas
CBSI3b MEXK/y YIJI€BOJOPOIaMH, MPUHAIIECKAIIUMU K Pa3JIMYHBIM KJIaCCAM.



[IpupogHple HMCTOYHUKH yINIEBOAOpOAOB. IlpupomHblii ra3 u IOIyTHBIE
HepTsauble ra3pl. Hedte u e€ mpoucxoxnenue. CrocoObl mepepaboTku HepTu:
NEPETOHKA, KPEKUHI (TEpMHYECKUH, KaTaJuTUYEeCKUi), nupoiu3. I[IpoayKTsl
nepepaboTku He(THU, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIbHBIE METOAbl HM3YyYEHHs BEUIECTB W HX IPEBpalICHUM:
O3HAKOMJIEHUE C 00pa3IamMH IJIACTMAcCC, Kay4yKOB M pe3uHbl, Koyiekiuu «Hedto» u
«YTOIB», MOACIMPOBAHME MOJEKYJ YTJIEBOJOPOJOB M TaJIOT€HONPOU3BOJIHBIX,
IPOBEJCHUE IPAKTUYECKON PabOThl: OJyUYEHUE ITUIIEHA U U3YUEHUE €TI0 CBOMCTB.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM NPOIYKTA PEAKUMH IO WU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranuyeckue CoeJUHEHUS

[IpenenbHblE  ONHOATOMHBIE CHUPTHL. MeETaHOI M 3TAaHOJN: CTPOCHHE,
¢u3MUecKue W XUMHUYECKHE CBOWCTBA (pEaKUUU C AaKTUBHBIMU METaIaMH,
raJlor€HOBOJIOPOJaMH, TOpPEHUE), TMpUMEHEHHE. BoJOponHbIE CBS3HM  MEXKAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaromMHble COUPTHI. DTUIICHTIUKOJIb U TIULEPUH: CTPOCHHE, (pU3nuecKue
U XUMUYECKHE CBOICTBa (B3aUMOJEWCTBHME CO WICJOYHBIMH  METajIaMH,
KAUeCTBEHHAs] PEaKIUsi Ha MHOrOaTOMHbIE CHUPTHI). JlelicTBUE HaA OpraHu3M
yenoBeka. [[pumenenne rnuuepruHa U STUIICHTITUKOJIS.

@deHos:  CTPOCHHE MOJEKYJbl, (GU3HNUYECKHEe UM XUMHYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpaerunpl U kemowusl. QopMaNbIET, aleTalbIEeTU: CTPOECHUE, PU3nUecKue
U XMMHYECKHE CBOWCTBA (PEaKUMU OKHUCICHHS U BOCCTAHOBJICHMS, Kau€CTBEHHbIC
peaxium), NoJiyueHue U NpuMeHEeHHe.

OnHOOCHOBHBIE IpeJiebHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHas U yKCyCHas
KHCJIOTBI: CTpOeHHEe, (PU3MYECKHEe M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME IS
KJ1acca KHCIIOT, peakius dTepudukanun), nolyueHue u npuMmenenue. CreapuHoBas u
OJIEMHOBAsI KUCIOTHl KaK MPEACTaBUTENM BBICHIMX KapOOHOBBIX KHCIOT. Mbula Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

Crnoxuble 3GUpPbI KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
s¢upoB. Kupwl. I'maponus xupos. IIpumenenue >xupoB. buosoruueckas poiib
YKUPOB.

VYrneBonpl: cocraB, Kiaccuukanus yriaeBoaoB (MOHO-, AU- U MOJIMCAXAPUIbI).
['moko3a — mpocTedmuii MOHOCAaxXapua: OCOOEHHOCTH CTPOSHHUS MOJICKYJIbI,
¢dusnveckre U XMMHUYECKHE CBOMCTBa (B3ammojeicTBHe ¢ ruapokcuaoMm memau(ll),
OKHUCJIEHHME aMMHa4YHbIM pacTBOpoM okcuiaa cepedpa(l), BoccranoBneHue, OpokeHue
[JIIOKO3bl), HAXOXKJIEHWE B MpUPOJE, MPUMEHEHUE, OHOJOruyYecKas poJib.
dorocunTe3. PpyKTO3a KAK N30MEP TIIFOKO3BI.



Kpaxman u nemnono3a Kak OpupoaHble nojauMepbl. CTpoeHHe Kpaxmana u
HeuroNo3bl.  PU3MUEeCKME W XMMUYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs BEIIECTB M UX IPEBPALLICHUIL:
poBe/ieHHe, HaOJIOJCHUE U OIMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIOUPTOB, KAUYECTBEHHBIC PEAKUWU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJa
okcumoM wmeau(ll)), MHOroaTomMHBIX CHUPTOB (B3aUMOJCHCTBHUE TJIMIEPUHA C
rugpokcugom meau(ll)), anpaerunoB (OKucCIEHHE aMMHA4YHBIM PACTBOPOM OKCHIA
cepeopa(l) u rugpokcumom wmemau(ll), B3amMojelcTBue Kpaxmaiga C HOJOM),
MPOBE/ICHHE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncnenuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA MJIM NPOAYKTa PEAaKIUU [0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYEeCKUuEe CoeluHEHUd. PU3nYecKue u
XUMHUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha NpuMepe TJMIMHA). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku kak TpUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHusd. [lepBuuHasi,
BTOPHYHAs M TpETUYHas CTPYKTypa OelKoB. XHUMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTANbHBIE METOAbl M3YyYECHHs] BELIECTB M UX NPEBPALLCHUN:
HAOJIIOJIEHUE U ONHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalusi OCJIKOB NpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSTHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALMH, CPEAHSAS MOJIEKYJIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COCJUHEHUH —
MOJUMEPU3ALIMS U TTOJIMKOHIEHCAIIHS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHsS BELIECTB U MX MpPEBpalICHUM:
O3HAKOMJIEHHE C 00pasllaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanust MexXnpeaMETHBIX CBA3EH MPU U3yYEHUU OPraHUYeCcKoi Xxumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HMCIOJb30BaHME KaK OOUIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TOHITUH, SIBISIOMIMXCS CUCTEMHBIMHU IJI OTHEJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TOHSTHUS: SBJICHUE, HAy4YHBIA (DaKT, TUIIOTE3A,
3aKOH, TEOpHs, aHaJIW3, CHHTE3, KiIacCHUpUKaIUs, MEPUOJUYHOCTh, HAOJIOJICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIUPOBAHUE.



dusnka: wmarepus, OHeprus, Macca, aToM, OJEKTPOH, MOJIEKyJa,
SHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTRA,
du3nvecKre BEMYNHBI U €MHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
doTocuHTe3, OWONOTMYECKH aKTHBHBIC BemiecTBa (OEJKH, YIJIEBOIBI, KUPHI,
(bepMeHThI).

['eorpadus: MuHEpanbl, TOpPHBIC MOPOJBI, MOJE3HBIE HCKOMAEMbIe, TOIUIUBO,
pecypchl.

TexHoMOTUS: MHUIIEBBIE TPOITYKTHI, OCHOBBI PAIIHOHATIBHOTO TTHTAHHS, MOIOIIHE
CPEICTBa, JICKAPCTBCHHbIE M KOCMETHYECKHE TMperapartbl, MaTephajibl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0CHOBbI XUMHMHU

XUMHUYECKUH 351eMeHT. AToM. flipo atoma, H30TOIbI. DJIEKTPOHHAS 000JI0UKa.
DHepreTHYecKre YpOBHH, MMOMYPOBHU. ATOMHBIC opOuTanmu, S-, pP-, - 3JIeMEHTHI.
OcoOeHHOCTH pacrpeesieHus] 3JEKTPOHOB MO OpOUTANsIM B aroMax 3JIEMEHTOB
HEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpALUs ATOMOB.

[lepnognueckuil 3akoH u [lepronnueckas cucremMa XUMUYECKUX AJIEMEHTOB /.
N. MenpaeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U Ileproanyeckoil CHCTEMBI
xumuyeckux anemeHtoB . M. MeHnneneeBa ¢ COBpPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHMS CBOICTB XUMHWYECKHX DJJIEMEHTOB U
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEUIECTB 0 TpyNnaM U MepuojaaMm. 3HauyeHue
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBs3b. BHIbl XUMHYECKOW CBA3MU
(KoBaJIGHTHasi HEMOJIApHAs M TOJSpHAs, WOHHAs, MeTajulnyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEHTHOM XUMHUYECKOHW CBsi3M (OOMEHHBIH H  JOHOPHO-
akuentopHsiil). BomopogHas cBsi3zb. BalleHTHOCTh. DIIEKTPOOTPULIATETBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.

BemecTBa MONEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THNBI KPUCTALIMYECKUX PEIMIETOK. 3aBHCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonaTne O nHMcCHEPCHBIX cucTeMax. VICTHHHBIE W KOJUIOWJIHBIE PACTBOPBL.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.

Knaccuduxkarus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BEUIECTB. ['€HeTHYecKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAJIEKANIUX K Pa3JIMYHBIM KJIacCaM.



Xumuueckass — peakuus.  Knaccudukamuss — XMMHYECKMX — peakuuii B
HEOPraHUYECKOM U OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHUsI MacChl BEILIECTB, 3aKOH
COXPAHEHHUS U MPEBPALICHUS IHEPTUHU NTPU XUMUYECKUX PEAKIUSX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (akTopoB. OOpaTtuMble
peakuuu. XUMHUYECKOE paBHOBecue. @DakTOpbl, BIHSIOIIME HA COCTOSIHUE
XuMH4ecKkoro pasHosecus. [Ipunnnn Jle [lartense.

Dnextponutrdeckas nuccormais. CribHbIE U ciadbie dnekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HCUTPAJIbHAS, IIEIIOYHAS.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANbHBIE METOJbl HW3Y4YEHHs BEMIECTB M UX IPEBPALLICHUIL:
neMoHcTpauus Tabmuy «llepuognueckass cucreMa XUMUYECKUX 3ieMeHToB 1. .
MeHnneneeBay, H3ydeHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK, HAONIOJECHUE W
ONKMCAaHKE JEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OMBITOB (Pa3ioKEHHE MEPOKCHUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIU3aTOPA, ONPEACIICHUE CPElbl PACTBOPOB BEILIECTB C
MOMOIIBIO YHUBEPCATILHOTO HHJIUKATOpa, PEaklMd MOHHOTO0 OOMEHa), MPOBEICHUE
MPaKTUYECKON paboThl «BiusHuEe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
pPEaAKLIUMNY.

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHHUSM XUMHUYECKUX pEaKIUMid, B TOM  4YHCIE
TEPMOXHUMHUYECKHAE PACUYETHI, PACUETHI C MCMOJIB30BAHUEM IMOHITUSA «MacCcoBas JOJIA
BEIIECTBAY.

Heoprannyeckasi xummus

Hewmeramel. [lonoxenue HemertamwoB B llepuoanueckon cucreme XMMAYECKUX
anemenToB J[. M. MenneneeBa u 0ocoOEHHOCTH cTpoeHus atomoB. Duzmyeckue
CBOMCTBAa HEMETaIOB. AJUIOTPONUsS HEMETauIoB (Ha MpUMEpEe KUCIOpOAd, CEpbI,
dbocdopa u yraepona).

XHWMHUYECKHE CBOMCTBA BaKHEWINMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
dbocdopa, yriepoaa 1 KpeMHHUs) U UX COCIUHEHUH (OKCHIOB, KHCIOPOICOASP KAIINX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHEHUMN.

Meramisl. [lonoxenue meramnos B Ilepuoguueckod cucTeMe XUMHYECKHUX
anemerToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmme Qusnyeckue cpoiicTBa MetamioB. CIUiaBel METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHU METAJUIOB.

XUMUYECKHE CBOWCTBA Ba)KHEHIIMX METAJIOB (HATPpUM, Kaluid, KaJblIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

O6mue crocoObl ToydeHus: mMeTawioB. [IpuMeHeHune meTamioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YYECHHUS BEIIECTB W WX MPEBpaAILCHUMN:
U3y4eHUe KoJUleKuuu «MeTamuibl M CIUIaBbDY, OOpa3lo0B HEMETAIJIOB, PEIICHUE
DKCIIEPUMEHTAJILHBIX 3a/1a4, HaONIOJCHUE W ONHCAaHUE JIEMOHCTPAIIUOHHBIX U



71a00paTOPHBIX OIBITOB (B3aUMOJEHUCTBUE TUAPOKCUIA ATOMUHHUS C PACTBOPAMHU
KHCJIOT U IEJI0YeH, KAYECTBEHHBIE PEAKMU HA KATUOHBI METAJLIOB).

Pacuérnsle 3anaun.

Pacuérbl Maccel BemiecTBa WM 0ObEMa ra3oB IO U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM OO0BEMY OJHOIO U3 YYAacTBYIOLIMX B PEAKIUM BEIIECTB,
pacuétsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIU OJHO U3
BEILIECTB UMEET IPUMECH.

XuMus ¥ ’KU3Hb

Ponp xumMuu B OO€CreUE€HUM 3KOJOTMYECKON, DHEPreTUYEeCKOW M MUIIEBOU
0€30MacCHOCTH, pa3BUTHMM MeAULMHBL. [loHATHE O Hay4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUU.

[IpencraBnenust 00 00X HAYYHBIX MPUHLHUIIAX TPOMBIIUIEHHOTO MOJIYYeHUS
BAKHEHIINX BEIICCTB.

YenoBek B MHMpE BELIECTB M MATEPUAIOB: BAKHEHUIIME CTPOUTEIIBHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIE MAaTEPUAIIbI, KPACKH, CTEKIIO, KEPAMUKA, MaTEpUaJIb
JUTSL JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKHE U MUHEpAJIbHbIE YA0OPEHUS.

XuMHUS M 3I0pPOBbE YEJIOBEKA: MpaBWia HCIIOJIb30BaHUSA JIEKAPCTBEHHBIX
IpenapaToB, MpaBuja O€30MacHOTO UCIOJIb30BAHUS IpPENnapaToB ObITOBOM XUMHH B
IIOBCETHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MexXnpeIMeTHBIX CBS3€H MPU U3YyUYEHUHU O0IIe U HEOpPraHNYECKON
xuMuM B 11 kacce ocylIecTBISETCS YEPE3 UCIIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHM, TaK W IOHATHUH, SABIAIOLIMXCSA CUCTEMHBIMM IS OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OO1mMe ecTeCTBEHHO-HAyYHble MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJIU3, CHUHTE3, KIacCUPUKaluus, MNEPUOAUYHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, dHEPrus, Macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIHOAaKTUBHOCTb, MOJIEKYJIA, YHEPTETUYECKUN YPOBEHbB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MYECKUE BEIMYMHBI M €IUHULBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kietrka, opraHu3M, OSKocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHEpasbl, TOpPHBIE MOPOJBI, MOJE3HBIE HCKOMAaeMble, TOIUIMBO,
pecypcBhl.

TexHonorus: XUMHUYECKAs MPOMBIIUIEHHOCTb, METAJUTYprus, MNPOU3BOACTBO
CTPOUTENIBHBIX ~MAaTEpUANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOACTBO, IHUIIEBAs
IIPOMBIIIJIEHHOCTb, dapmainieBTHUECKasET ~ TPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKHX TNPEeNaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpPHasOB,
JIEKTPOHHAs IPOMBILIEHHOCTh, HAHOTEXHOJIOT U H.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS ITPOI'PAMMSBI 110 XMMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
OOy4alONIMMHUCS TPOrpaMM  CpedHero oOmiero oOpa3oBaHus  (JIMYHOCTHBIM,
METalpe/IMETHBIM U NpeAaMeTHbIM). HaydHo-meTtogumueckoil  OCHOBOM  id
pa3pabOTKN TUIAHUPYEMBIX pE3YyJIbTATOB OCBOCHHUS IPOTpPaMM CPEIHETO OOIIero
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MpeameTa «XUMHUS» Ha YpPOBHE CpPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYaIOIIMMHUCA POCCUMCKON TpaxaaHCKOW HWIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIIUXCsi PYKOBOJICTBOBAaThCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, MPUCYIIUMH LEJIOCTHON
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME TMPABOCO3HAHUS IKOJOTHYECKOM KYJIbTYphl M CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJNbTaThl OCBOCHHUSI TpeAMEeTa «XHUMHS» JIOCTUTAIOTCS B
CANHCTBE Yy4eOHOM W BOCHUTATEIBHOM JIEATETLHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMHU, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH U
ujieagaMu POCCUMCKOTO TPaKIaHCKOT0 O0IIECTBA, MPUHITHIMU B OOIIECTBE HOPMaAMHU
W TpaBUJaMU  TIOBEJEHUS, CIOCOOCTBYIOIIMMHM MpOIecCaM  CaMOTMO3HAHUS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH OOYyUaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUS MOpeaMeTa «XHUMHUS»  OTpa)karoT
c(OPMHPOBAHHOCTh ONBITA TO3HABATEIHPHOM ¥ TPAKTUYECKON ACATEIHHOCTH
oOydJaromuxcsi Mo peaau3aluy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJE B
YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS OOYYarONIUMHUCA CBOMX KOHCTUTYIIMOHHBIX TpPaB U OOS3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIHUAIBHBIX HOpPMax U TMpaBWiIaX MEXIUNIYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATETLHOCTH TMPU CO3/IaHUU YIEOHBIX
MIPOCKTOB, PEIIEHUN y4eOHBIX M TIO3HABATEILHBIX 3a/]a4, BBHIITOJIHEHHH XUMHYECKHIX
HKCIIEPUMEHTOB;



CHOCOOHOCTM TIOHMMaTh M IPUHHMMATh MOTHUBBI, HaMEpEHUs, JIOTUKY U
apTryMEHTHI IPYTUX IPU aHAIHU3E PA3IUNYHBIX BUJIOB YI4EOHOH 1E€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY W HAay4HOMY HAaCIECIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOIrO
NPUMEHEHUS XUMHUHU, OCO3HAHMSI TOrO, YTO JOCTHXKEHHS HAyKH €CThb PpPEe3yJbTaT
JUIMTENIbHBIX ~ HAaOMIOAEHUM,  KPOMOTJIMBBIX  3KCHEPUMEHTAIbHBIX  ITOHMCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

MHTEpeCca U MTO3HABATEJIBHBIX MOTUBOB B IIOJIyYEHUH W ITOCJIEAYIOLIEM aHAIN3E
uHGOpPMAIIUU O IEPEOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYAallUH, CBS3aHHbBIE C XMMHUYECKUMU SIBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTHUPYSICh HAa MOPAaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEJCHHE W IOCTYNKM CBOMX TOBapUUIEH ¢
NO3ULMKA HPABCTBEHHBIX M IIPaBOBBIX HOPM M OCO3HAHME ITOCIEICTBHA ITHX
IIOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 370pOBOrO0 MW  Oe3omacHoOro oOpa3a  KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (pH3MyYecKkoMy U
IICUXUYECKOMY 3/I0POBBIO;

coONto/ieHns TpaBwil Oe3omacHOro oOpalieHusi ¢ BeHeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTM TMPaBUJl  WHIUBHUIYAIBHOIO M  KOJUIEKTUBHOTO
0€3011acHOTr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIHOCH;

OCO3HaHUsl TOCJIEACTBUA M HENPUSATHS BPEIHBIX TNPUBBIUEK (YNOTpeOseHus
aJIKOTrOJIsl, HAPKOTHKOB, KYPEHHS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHUBHOM KOMITETEHTHOCTH B y4eOHO-UCCIIEeI0BATENbCKON
JeSITEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE Y4aCTHE B PELIECHUM NMPAKTHYECKUX 3a]a4 COLUAIbHON
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHMIO MPOQPECCUd pazIuyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY  HMHAMBUAYQJIbHOH  TPAaeKTOPHUH
oOpazoBaHnus, Oyayiei npodeccuu u peann3anui COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB
C Y4YE€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpebHOCTEH 00111eCTBa;



6) 3K0JIOrNYecKOTr0 BOCIIUTAHUS:

DKOJIOTHYECKH IIeJIeCOOOPAa3HOTO OTHOMICHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

NOHUMAaHUsl TIJI00ANbHOTO XapakTepa »HKOJIOTHYECKUX MpoOseM, BIHSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHHUSI HEOOXOJAMMOCTH UCIOJIb30BAHUS TOCTHKEHUN XUMUU JJIsSI PELICHUS
BOIIPOCOB PAlMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHS JECUCTBUM, IPUHOCAIINX BPE OKPYkKAIOIIEH MPUPOIHOU
cpele, yMEHHUs IPOrHO3UPOBATh HEOJIArONPHUSITHBIE JKOJOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MIPENOTBPAIATh UX;

HAJIMYKS PA3BUTOrO KOJOTMYECKOTO MBIIIICHUS, 3KOJOTUYECKON KYJIBTYPBI,
OMBITA AEATEIBHOCTH IKOJOTMYECKON HAMPABICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
UMHU B MO3HABaTEIbHOM, KOMMYHUKATUBHON U COIIMAJIBHOW MPAKTUKE, CIIOCOOHOCTU
¥ YMEHHS aKTUBHO MPOTUBOCTOSITH UACOJIOTUN XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c()OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMAaHUsl cHenuUuKd XUMHM KaK HayKd, OCO3HaHusi e polu B
GbOopMHpPOBAaHUU PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IEJIOCTHOTO
MpPEACTaBICHUS] 00 OKPYXalollleM MHUpPE KaK O €JUHCTBE MPUPOAbl U UEIOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOJeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B 0COOO0M 3HAYMMOCTH XMMUU JJISI COBPEMEHHOMN ITUBUIIM3AINU:
B €€ TYMaHUCTUYECKON HANpPABJICHHOCTH M BAXXHOW POJU B CO3JaHUM HOBOUM 0a3bl
MaTepUaIbHONW KYJIbTYPhI, PEIICHUHU TJIOOATBHBIX MPOOJEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPEBOM, DHEPreTUUYECKOM, THUINEBOM UM  3KOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTUHU MEAUIIMHBI, 0OCCIICYCHUH YCIOBUN YCIENTHOTO TpyJa U
HKOJIOTHYECKH KOM(OPTHOM KU3HH KAXKIOTO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHUMAHUsA  CYIIHOCTH  METOJO0B
MO3HAHUS, HUCIOJb3YEeMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BaTh
MoJlydyaeMble 3HAHUS ISl aHaju3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIETO MHpa U
MPOUCXOMSIINUX B HEM W3MEHEHHH, YMEHUS JellaTh 00OCHOBAHHBIC 3aKJIFOYCHHS Ha
OCHOBE Hay4HBIX (PAKTOB M MMEIOIINXCS JAHHBIX C IEJIbIO MOTYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbBHO HCIOJb30BaTh XMMHWYECKUE 3HAHUS i
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

VMHTEpPECA K NO3HAHUIO U UCCIIEI0OBATEIIbCKOU JIESITEIbHOCTH;

TOTOBHOCTH H  CHOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHHIO U
caMOOOpa30BaHUIO, K aAKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHUW 10 XHMHUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;



UHTEpeca K OCOOEHHOCTSIM TpyJAa B pasziuyHbIX cdepax MpoPpecCHoHAIbHON
JEATEeIIbHOCTH.
METANIPEJMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pe3yabTaThl OCBOSHHS Y4YeOHOro mpeamera «XUMHUS» Ha
YPOBHE CpeaHero o0I1iero 00pa3oBaHus BKIIOUYAIOT:

3HAYHMMBIC JUTSE dbopMupoBaHUS MHUPOBO33PEHUS O0yJaroITIXCsI
MEXKIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYyUYHbIC IOHATHS, OTPaXKaoIIHe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHenupuKy METOJ0B TO3HAHUS,
HCIIOJB3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, JHEPIHs, SIBIICHHE,
mpoIriecc, CUCTeMa, Hay4dHBIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpusi, UCCIE0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC Yy4ueOHbIe MeWCTBUS (IMO3HABATENIbHBIC, KOMMYHHKATHBHBIC,
peryJsaTHUBHBIC), obecrnieunBaromye GopMupoBaHue (PyHKIIMOHAIBHOM TPaMOTHOCTH
U COIMAJIbHOM KOMIETEHIIUU 00yYarOIIUXCs;

CIIOCOOHOCTh 00YYaIOIIMXCSl UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIC,
MUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCaJbHbIC  y4eOHBbICE  JICUCTBUA B
M03HABATEJILHOU U COIIMAIBHOM IIPaKTHKE.

MertanpeaMeTHbIE  pe3yibTaThl  OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

Osjaaenue YHHBEpPCAJIbHBIMH Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIMPOBATh M aKTyaJIU3UPOBaTh MPOOJIEMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

OMpEeNeNaTh IEIu JeATEeIbHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

WCIOJIb30BaTh MpPU OCBOCHUM 3HAHMM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpHbIC NPU3HAKW TOHSITUH U YCTaHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUSL JI1 OOBACHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHMS U KPUTEPHH ISl KJIAaCCH(UKAIIUN BEIIECTB U XUMHYECCKUX
pEeaKUunii;

yCTaHABJIMBAaTh  NPUYMHHO-CJICJACTBEHHBIE CBSA3UM  MEXKAY  HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHIAYKTUBHbBIE, JACAYKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpUBAECMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh B TIPOIIECCE TMO3HAHMS, MCIOJb3yeMble B XMMHUU CHUMBOJHUYECKHUE
(3HAaKOBBIE) MOJIENIU, MPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMHUYECKUM
3HaK (CUMBOJ) 3JIEMEHTa, XUMUYecKass (opMyIia, ypaBHEHUE XUMUUYECKON PEAKITNH —



OpU pEHIeHUH YYE€OHBIX IO3HABATEJIbHBIX M IPAKTUYECKUX 3a/ay, MPUMEHATh
Ha3BaHHbIE MOJEJbHBIE MPEACTABICHMS [JIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJETh OCHOBAMH METOJOB HAYYHOTO ITO3HAHMSI BELIECTB W XHMHUYECKHX
pEeaKUunii;

dbopMynIupoBaTh ETU U 3314l UCCIIECOBAHMSI, UCTIONIb30BATh TOCTABICHHBIC U
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIE BOIIPOCHI B KaU€CTBE MHCTPYMEHTA MMO3HAHUS
U OCHOBbl i1 (OpMHpPOBAaHUS THIOTE3bl IO TPOBEPKE IMPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMHU CaMOCTOSITEIBHOIO IJIJAHUPOBAaHUS M MPOBEJCHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHS HAOJIONATH 33 XOIOM
npolecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpMyJIHUpOBATH
00O0OIIEHNSI U BBIBOJIBI OTHOCHUTEIBHO JAOCTOBEPHOCTH PE3YJITATOB HCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON paldoTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HUCCIENOBATENbCKOW M IPOEKTHOU
NEeSATEIbHOCTH, POSIBISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY TTOUCKY
METOJIOB pELICHUs IPAaKTUYECKHX 3a1ad, IPUMEHEHUIO pPa3JIMYHbIX METO/0B
NIO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B  PA3JIMYHBIX HMCTOYHUKAX UHGpoOpMaluu  (HAy4HO-
NOMyJIsipHAs IUTEPATypa XUMHUUECKOTO COJEP KaHUsl, CIIPABOYHbIE TTOCOOUS, PECYPCHI
WNuTepHera), aHanmu3upoBaThb HMHQOpPMAIMIO  pa3IMYHBIX BHUIOB U (opM
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

bopMyaMpoBaTh 3alpochl U MPUMEHATH Pa3JIMYHBIE METOJbI NPH TOUCKE U
orObope uHpOpMalMH, HEOOXOIMMOM JUIsi  BBINOJHEHHS  Y4yeOHBIX  3aJad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT  HCIOJIB30BAHUS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHHA U Pa3IU4HBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMANIbHYIO (POpMY MpecTaBiIeHus: HH(pOpMaun
(cxembl, rpauKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUYECTBE CPEACTBA MPHU padOTe C XUMUUYECKOU
uHboOpMaIMel: MPUMEHATh MeXNpeaMeTHble ((pusmueckne M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJIS,IHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMbl B XOJ€ AMajora W/Wiu
JMCKYCCUH, BbICKa3bIBaTh UJieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUSI OTHOCUTEIBHO
BBIIIOJIHEHHUS NTPEIOKEHHON 3a1a4H;



BBICTYNIaTh C IIpPE3EHTAlMEed pe3yJbTaTOB I1O3HABATEJIBHOM J1E€ATENbHOCTH,
MOJyYEHHBIX CAMOCTOATEIBHO HJIM COBMECTHO CO CBEPCTHHUKAMH IPU BBHIMOTHEHUU
XUMHYECKOTO 3KCIEpUMEHTa, MPAaKTHYECKOHl paboThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aliuy yueOHOro npoekra u (opMyJIMpoBaTh BbIBOBI IO
pe3ysibTaTaM IMPOBENEHHBIX HMCCIEAOBAHUN IMYyTEM COTJIACOBAHMSA MO3ULMHA B XOJ€
o0CYXJICHHSI 1 0OMEHA MHEHUSIMU.

OBi1aieHHe YHUBEPCAJbLHBIMU PErysiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEJIBbHYIO
NESATENIbHOCTb, ONpenensist €€ Leau W 3a7adyd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOJUMOCTH  KOPPEKTUPOBATh IpEAJaraéMblii  aNroOpuTM JAEWCTBUA IIpU
BBIIIOJIHEHUH YYE€OHBIX M MCCIENOBAaTEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBI €MOcOO WX pEHIeHHs € Y4YETOM IMOJYyYEHUsS HOBBIX 3HAaHUUA O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JESTEIbHOCTH Ha OCHOBE CaMOAaHajIu3a U
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenmMeTHbIE pe3yabpTaThl OCBOEHUA Kypca « OpraHndecKas XuMHUs»» OTPa)karoT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOW  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XHUMHUHU B ITO3HAHUU SIBJICHUM NPHUPOLBI,
B (OpPMUPOBAHMM MBILUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOJUMOW MJisi pelleHHs] MPAKTUUYECKUX 337ad U HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO M MPUPOIHOI Cpele;

BJIAJICHNE  CUCTEMOM  XMMHWYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoUe MOHATUS (XUMUYECKHUI 3JIEMEHT, aTOM, AJIEKTPOHHAsE 000JI04Ka
aTomMa, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, XUMHMUYECKas CBSA3b,
CTpyKTypHasi ¢opMmyna (pa3BEpHyTass M COKpall€HHas), MOJb, MOJIIpHas Macca,
MOJISIpDHBIA  O0BEM, YIJIEPOAHBIA CKENeT, (QPYHKIUMOHAJIbHAS TpYIa, paauka,
M30MepHsi, U30MEPBI, TOMOJIOTUYECKUMN P, TOMOJIOTH, YIVIEBOAOPOIBI, KUCIOPO U
a30TCoJepKaIMe COCAUHEHUsS, MOHOMEp, IIOJIUMEpP, CIPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUSA); TEOPUUM W 3aKOHBI (TEOopus CTPOEHUs
opranudeckux BemecTB A. M. ByrinepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUSA,
JIe)KallMe B OCHOBE [IOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJIICHUM,
(dakToNIOTHUYECKUE CBEICHHS O CBOMCTBAaX, COCTaBe, MOJYyYEHUH M OE€30MacCHOM
UCIOJIb30BaHUU BAXKHEWIIMX OPraHMYECKHUX BEIIECTB B OBITY M MpaKTUYECKOU
NEATEIIbHOCTH YEIOBEKa,;



c(OpPMHPOBAHHOCTh YMEHHUI BBISBJIATh XapaKTepHbIE MPU3HAKU TMOHSATHUH,
YCTaHABJIMBATh WX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

chOpPMHPOBAHHOCTh YMEHHUI MCIOJb30BaTh XUMHUYECKYIO0 CHUMBOJIMKY JUJIS
COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOMN) hopmyn
OpraHUYECKUX BEIIECTB U YPABHEHUM XUMUUYECKUX PEAKINi, U3rOTABIUBATh MOJCIIH
MOJIEKYJ OpPraHWYECKUX BEIIECTB MJI1 WIUIIOCTPAMUM UX XUMHUYECKOrO0 H
MPOCTPAHCTBEHHOTO CTPOCHHS;

chOpPMHPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAMIECKHOCTh HN3YUCHHBIX
OpraHMYEeCKUX BEIIECTB IO MX COCTaBy M CTPOCHHUIO K ONpPeIeIEHHOMY
KJIAcCy/Tpynne coeauHeHud (YTIeBOAOPOJBI, KHCIOPOI U  a30TCOJEpIKAIINe
COCIMHEHUS, BBICOKOMOJICKYJAPHbIC COCAWHEHHUSI), JaBaTh MM Ha3BaHUS MO
cuctematudyeckoir Homenkiatype (IUPAC), a Takke NpuUBOAUTH TpPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (PTHIICH, IMPOIMMIICH, AalleTUJICH,
ATWJICHIJIMKOJb, TIUIEPUH, (QeHoJ, (opMallbIeru, aleTaablIerujl, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsl KUCIOTa, CTEAPUHOBAs KHUCJIOTA, TIIIOKO3a,
bpyKTO3a, Kpaxmal, eJJIi0JI03a, TIUIUH);

chOpPMHUPOBAHHOCTh YMEHHSI OIpPEACNATh BHJBI XHMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh yMEHHUSI TMPUMEHSATH TIOJIOKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeiectB A. M. bytiepoBa i 0OBSICHEHHUS] 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEILIECTB,;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UUECCKUE
U XMUMHYECKHE CBOIMCTBA THUNUYHBIX TPEJCTABUTENICH pPA3JIMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, dTaH, dTUJICH, MPOMUJICH, alleTwIeH, OyTaaneH-1,3,
MeTwiOyTagaueH-1,3, 6eH30J, METaHOJ, 3TaHOJ, ITUJICHTJIUKOJIb, TIUIEPUH, (EHO,
aleTaNbIeTU, MypaBbUHAsI M YKCYCHAasl KMCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0JI03a,
aMUHOYKCYCHAsl KHUCJIOTa), WUIFOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUYECKUX pEaKIUil C HUCHOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HUCTOYHUKH YTJIEBOJOPOJIHOTO
ChIpbs (He(pTh, MPUPOMHBIN Ta3, yroyb), CIIOCOOBI WX MEPEPaAOOTKH U MPAKTUUECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUU BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaxX
HAay4YHOTO MTO3HAHUS, UCTIOIb3YEMbIX B XUMUHU MPU U3YYCHUU BEILIECTB U XMMUYECKUX
sBJIeHUN (HaOJt0/IeHne, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh



CUCTEMHBIE XUMUYECKUE 3HAHMS U IPUHATHS PEIICHUNA B KOHKPETHBIX )KM3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMEHHI COOIIOJATh TPABIIA TOJH30BAHUS XUMHUYCCKOMN
nocyaoi u 1aboOpaTopHbIM OOOpYyIOBaHUEM, a TaKXKe IMpaBuia oOpallleHus ¢
BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKLUMSIMM IO BBINOJIHEHHIO Ja0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATb M BBIMIOJNHATH XUMHYECKUN
DKCIIEPUMEHT (TPEBPALLEHUS OPraHUYECKUX BEUIECTB NPH HArpeBaHUM, MOJYyYECHHE
STWICHA U U3YYECHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLIMA OPTaHUYECKUX BEILECTB,
JieHaTypanys OEJIKOB IIPU HAaIrpEBAaHUU, LIBETHBIE PEAKIIUK OEIKOB) B COOTBETCTBUH C
IpaBUJIaMHU TEXHUKH 0€30MacHOCTH MPU OOpAIleHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000pyZOBaHUEM, MPEJCTABIATh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (popme
3allUCU YpaBHEHUN COOTBETCTBYIOIIMX peakuuil M (OpMyJIHpOBaTh BBIBOABI Ha
OCHOBE ITUX PE3YyJIbTATOB;

C()OPMUPOBAHHOCTb ~YMEHUH KPUTUYECKH AaHAJU3UPOBATH XMMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMYyH0 M3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanuu, aTEpHET U Apyrux);

C(OPMUPOBAHHOCTh  YMEHUH co0oaTh npaBuia  JKOJOTMYECKU
1EeJIecO00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEJAX
COXpPAaHEHMSI CBOEr0 3J0pPOBbS M OKPYXKAIOWIEW IPUPOJAHOU Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUS HA IKUBBICE OPraHU3MBl OINPENEIEHHBIX OPraHUYECKUX
BEIECTB, NMOHMMasi cMbica mnokazatens [IJIK, moscHsaTh Ha npuMepax crocoObl
YMEHBUIEHUS U NPEIOTBPAILECHHS UX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M YEJI0OBEKA;

Ui O0yYaromMXcsi C OTrPaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0POBbS: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAX IIO3HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUIL  CIIENBIX W cHa0OBUIAIIMX OOY4YalOIIMXCS: YMEHHME MCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHuid JI. Bpaitns nims 3anmucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIE pe3ysIbTaThl OCBOSHUSI Kypca «OO0111as 1 HeoOpraHu4ecKast XUuMUsH)
OTpa)KaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHM: O  XHMHYCCKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHU B MO3HAHUU SBJICHUU MPUPOJBL,
B (OpMHUPOBAHUU MBIIUICHUS U KYJbTYPhl JIMYHOCTH, €€ (PYyHKIIMOHAIHHOU
IPAMOTHOCTH, HEOOXOJMMOM JJIsi PEIICHUs MPAKTHUUYECKUX 3aad M DKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpe/ie;

BJIAJCHUEC CUCTEMOU XUMHYECKHUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIArAONINEe IOHATHS (XUMHYECKMH 3JIEMEHT, aToM, H30Tomm, S-, P-, d-



AJIEKTPOHHBIE OpOMTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCICHHS, XUMHYECKasi CBA3b
(KOBaJICHTHAasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KPUCTAJUIMYECKAsT PElIETKa,
TUANBl ~ XMMHYECKUX  PEaKUUW, PpacTBOpP,  DBJIEKTPOJMUTBHI,  HEAJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] ~ JAUCCOLMAIMUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUUYECKON peaKluh, XUMHYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON AUcCcolMalny, nepuoanueckuii 3axkoH /. 1. Menneneesa, 3aKoH
COXPAHEHHsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHWsS W NPEBPALICHUSA SHEPTUU IIPU
XUMUYECKUX  pEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJUYECKUNA S3BIK  XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE ITOHMMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHHS O CBOWMCTBAX,
COCTaBe, MOJYYCHUU U OE30MAaCHOM HCIOJIb30BAaHUU BAXKHEUIIHUX HEOPTaHUYECKHUX
BEII[ECTB B OBITY U IPAKTUYECKOM IESITEIHHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh YMEHHH BBISBJISATh XapaKTepHbIE MPU3HAKH TTOHATHUIA,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS IIPHU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY IS
coctaBieHuss  GoOpMysal  BEHIECTB W YpPaBHEHUW  XUMUYECKUX  PEaKIUi,
cuctematudeckyto HoMmeHkinarypy (IUPAC) u TpuBmanbHble HAa3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BEHIECTB (yrapHbld Ta3, YIJICKUCIBIA Ta3, aMMUaK, raméHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN OMNpPEIEsiTh BAJECHTHOCTh M CTENEHb OKHUCJICHUS
XUMHUUYECKUX DJIEMEHTOB B COEJAMHEHHUAX Pa3JIMYHOTO COCTaBa, BHJ XUMHUUYECKOI
CBsI3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKasi, BOJAOPOJHAS]) B COCAMHEHUSX, THUII
KPUCTATMYECKON PEIMIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJICKYJIsSpHas,
WOHHAs, METaJUIMYecKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTH YMEHHI YCTaHABIIUBATH MPUHAJJIC)KHOCTh HEOPTaHUYECKUX
BEII[ECTB M0 UX COCTaBY K OMpPEACIIEHHOMY KJIACCy/Tpymre COCNMHEHHM (TMPOCThIC
BEIIIECTBA — METAJUIbl U HEMETAaJUIbl, OKCUJIbI, OCHOBAHMS, KUCIOTHI, aM(OTEpPHbIE
TUAPOKCHUIBI, COJIH);

chOpMHPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI Iepuoandeckoro 3akona /1. U.
MenpeneeBa U JIEMOHCTPUPOBATH €0 CUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AJIICKTPOHHOE CTPOCHUE aTOMOB
XAMHUYECKUX 2J1eMEeHTOB 1—4 mnepuonoB Ilepuoguyueckoi CHUCTEMBI XUMHYECKHX
sanemeHToB JI. WM. MeHaeneeBa, HCHONB3Yys MOHATHSA «S-, P-, O-3JEKTPOHHBIC
opOuTANNY», «IHEPTETHYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHMUYECKHX OJJIEMEHTOB M HMX COEAWHEHUW IO NEepuojaM U Tpymnmnam
ITepuoauueckon cucteMbl XuMHUYECKUX diieMeHTOB [l. 1. Menneneena;



chOpMUPOBAHHOCTh ~ YMEHHUM  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  HEOPTaHWYECKWX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHWE TEHETUYECKOW CBS3M MEXKIYy HEOPTaHHUYECKHUMHU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEaKIIUA;

c(hOpPMHUPOBAHHOCTh YMEHUSI KJIACCH(UIUPOBATH XMMHUYECKHUE pPEaKUUU I10
pa3TUYHBIM TpU3HAKaM (YHUCIYy M COCTAaBY pEarupyloldX BEIIECTB, TEINIOBOMY
abdexTy peaxiuy, W3MEHEHUIO CTENEHEH OKHCICHHUS JJIEMEHTOB, OOpaTUMOCTH
pEeaKklny, yYaCTHIO KaTaau3aTropa);

chOpPMHPOBAHHOCTh YMEHHI COCTaBIIATh YpPAaBHEHUS pPEaKUUid pazTuYHBIX
TUIIOB, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEAKIM MOHHOTO OOMEHa, YYMThIBAS
YCIJIOBHSI, IPH KOTOPBIX 3TH PEAKIINN UAYT IO KOHIIA,

cOpPMHPOBAHHOCT, YMEHUH  TPOBOJAUTH  PEAKIMH, IOATBEPKIAIONTHE
KaueCTBEHHBI COCTAaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pacro3HaBaTh
OTBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHMYECKHUX
BEIIIECTB;

cOPMHPOBAHHOCT, ~ YMEHHHA  PACKPBIBaTh  CYIIHOCTH  OKHCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIMA TOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOTO OanaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
pEeakIuu OT Pa3IMIHBIX (AKTOPOB; XapaKTEp CMEIMICHUS XUMUIECKOTO PAaBHOBECHS B
3aBUCHUMOCTH OT BHeIIHero Bo3aeicTBus (npuniun Jle [latensbe);

cOPMHPOBAHHOCTh yYMEHUN  XapaKTEpHU30BaTh XHUMHYECKHE IPOIECCHI,
JeXalue B OCHOBE MPOMBIIUICHHOTO TMOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a
Takke CHOPMUPOBAHHOCTH TMPEACTABICHUM 00 OOMMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIeMax XMMHUIECKOTO IMPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh, YMEHUW TMPOBOAWTH BBIYUCICHUS C HCIOJB30BaHUEM
MOHSTUSL «MACCOBasi JIOJIS BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOIIICHUN Ta30B MpHU
XUMUYECKUX PEaKIUIX, MacChl BEIIECTBAa WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce€ WU OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB, TEIIOBOrO 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

c(hOpPMHPOBAHHOCTh YMEHHI COOMIOJaTh MpPABHJIA TOJH30BAHUS XUMUYECKOM
MoCy/Iol W 7abopaTOpHBIM O00OpYy/IOBaHHWEM, a TaKXe IMpaBujia OOpaIleHUus C
BCII[ECTBAMH B COOTBETCTBHHM C HWHCTPYKIMSAMH IO BBITIOJHEHUIO JaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, YMEHUW IUIAHUPOBATh MW  BBIMIOJNHATH XUMHYCCKUH
OKCIIEPUMEHT (pa3jioKeHWEe TMEepPOKCHAa BOJOPOJAa B MPHUCYTCTBUHM KaTaanu3aropa,
OTIPEJICIICHHUE CPEIbl PACTBOPOB BEIIECTB C TIOMOIIBI0 YHHBEPCAITBHOTO WHIAMKATOPA,
BIUSHUAC PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOH pEaKIMH, pPEaKIuu
MOHHOTO OOMEHA, KayeCTBEHHbIE peakluu Ha cyiabdar-, kapOoHAT- U XJIOPHU-
AHUOHBI, HA KATHOH aMMOHUS, DPEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMaM



«Metamb» 1 «HemeTawiby) B COOTBETCTBUU C MPABWIAMHU TEXHUKUA O€3011aCHOCTU
npu OOpalieHuu ¢ BEMIECTBaMU M JaOOpaTOPHBIM 00O0PYyIOBaHWEM, MPEICTABISATH
pe3yNbTaThl XMMHYECKOTO JKCIIEpUMEHTa B  ¢GopMe 3aluch  ypaBHCHHM
COOTBETCTBYIOIIMX peakmuii ©u  (QopMyaupoBaTh BBIBOJAbI Ha OCHOBE JTHX
pe3yJIbTATOB;

cOPMHPOBAHHOCTh yYMEHUH KPUTHYECKH aHAJU3UPOBATH XUMHUYECKYIO
uHbOpMaIlMIO, TOMYy4YaeMyl0 W3 pa3HbIX HUCTOYHUKOB (CpEACTBAa MacCOBOMU
KOMMYHUKaIu, THTepHET U Apyrux);

c(hOpMHUPOBAHHOCTD YMEHUH co0JIr01aTh npaBuia AKOJIOTUYECKHU
11e71ecO00pa3HOTO TMOBEACHUS B OBITY M TPYJIOBOW JESITEIBHOCTH B IEJAX
COXPAHEHHsSI CBOETO 3JI0POBbSI M OKPYXAIOWIECH NPHUPOJHOW Cpelnbl, OCO3HABATH
OMacCHOCTh BO3JICMCTBUS Ha >KUBBIE OPTraHU3Mbl OMNPEICIEHHBIX BEIIECTB, OHUMAs
cmpicnt mokazatenst [IJIK, mosicHAT, Ha mpuMepax CcrnocoObl YMEHBIICHUS U
MPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIs OOYy4YarOMIMXCS C OTPaHUYEHHBIMA BO3MOXKHOCTSMHU 370POBBS: YMEHUE
MPUMEHSTh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX ITO3HAHUS BEIIECTB H
XUMHYECKUX SBJICHUHL;

JUISL  CIENBbIX M CIa0OBUIANIMX OOYYAIONIMXCS: YMEHUE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTemMy oOo3HaueHuil JI. bpaitns mis 3anmucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI pecypenr
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoansl
2.1 [IpenenbHbIE yrIeBOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
54 IIpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannieckie coeJuHeHUst
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 2
Hroro no pazmeny 13

Pa3nes 4. A3oTcoaepskamue opraHi4ecKue coeJHHEeHHs




4.1 AMUHBL. AMUHOKHUCIIOTHL. beku

Uroro no pazgeny

Pa3pnen S. BeicokoMoJIeKy/IsIpHBIE COCAUHEHHUSA

51 ‘ [Tnactmaccel. Kayuyku. Bomokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne o/ P Konrpoubusie IIpakruyeckue P
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Mertasmibl
2.2 Hewmeramisl 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHIECKUX )
' BEILIECTB
Hroro no pazneny 17
Paznea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie  Ipakrueckue fI[Sy‘ICHPIH :)lﬁl()l;l;OBaTeanue
padoTshI padoThI pecypenr
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenuHennii A. M. byrieposa, e€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux semects. Homenkinatypa 1
(cucTemaruyeckasl) U TpPUBHAIbHbIE HA3BaHUS
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENN AIKAHOB
6 AJTIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTENH AIKEHOB
8 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
JTUJICHA U U3YYEHUE €0 CBOUCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1
CUHTETUYECKOIO KaydyyKa U PE3UHBI
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS, 1

TOMOJIOTUYECKUH PsAll. ALIETHIIEH —




MIPOCTEUIINN NTPEICTAaBUTENb AIIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peakuuu

12 Apensbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBsi3b YIiI€BOIOPOIOB,
MPUHAIISKAIIMX K PAa3IMYHBIM KIaccam
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOJIHBIN ra3 ¥ MOIYTHBIE HE(QTSIHBIEC Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenensHbBIE OJHOATOMHBIE CITUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoaHas cBs3b

18 MHOroaToMHBIE€ CIUPTHI: ITUIICHTIIUKOIb U
TIIALEPHUH

19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UYECKUE U
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE

20 Anprerupl: GopMabAeTHI ¥ alleTaTbICTH/I.
A1eToH

21 OHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI

99 [IpakTuueckas padbora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

93 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

IpeaACTAaBUTCIIN BBICHIUX Kap6OHOBI>IX KHUCJIOT




24

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHIE

25

26

27

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

Xupsbr: runponus, npuMeHeHue,
OuoJIOrnYecKas poJib KHUPOB

VraeBoabl: CoCTaB, maccmbnxaunﬂ.

Baxkneiimue npenctaBuTeNu: TII0K03a,
bpykTo3a, caxaposa

28

Kpaxmai u nemirono3a kak npupoHbie
MIOJINMEPBI

29

30

31

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaiiye opraHuuecKue
coequHeHus»/ Beepoccuiickasi mpoBepoyuHas
paborta

OO01mas xapakTeprCTHKa a30TCOAEPIKALIUX
OpraHMYecKux coeAnHenuii / Beepoccuiickas
IpoBepoyHas pabora

AMMHBI: METUJIAMWH W aHWJINH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3Hauenue. Ilentuanl. beaku
KaK MPUPOHBIC BEICOKOMOJIEKYIISIPHBIC
COEINHEHUS

33

OCHOBHBIE TOHATHUS XUMUH
BBICOKOMOJICKYJISAPHBIX COGILI/IHGHI/Iﬁ

34

OcCHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEITMHEHUH.
IInacTmaccel, Kay4ykH, BOJTOKHA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne

n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. U.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KoHnTpoJabHbIe

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHUX DJIEMEHTOB U UX COCIMHCHUH I10
rpyImmaM v nepuojaam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CTpOGHI/IC BellleCcTBa. XUMHUYECKas CBA3b, eé
BUBbI; MCXaHU3MBI O6p330BaHI/IH KOBaJICHTHOM
CBA3U. BOI[OpO,Z[HaH CBA3b

BaneHTHOCTE. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHns. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsiTne o nucnepcHbIX cucteMax. cTuHHBIE
Y KOJUTOUJHBIE pacTBOPHI. MaccoBas 10715
BEIIIECTBA B paCTBOPE

Knaccu¢ukanus 1 HOMEHKIATypa
HEOpraHWYeCKuX coeanHeHui. [ eneTnueckas




CBsA3b HCOPraHNMYCCKUX BCIICCTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMHYECKHUX PEAKLMIX

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas padbora Ne 1. «BrausiHue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIun»

Dnektponutnueckas auccounanus. [lonsarue o
BOZOpOHOM ToKazarese (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHWYECKUX U HEOPraHUYECKUX BEIIECTB

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKknuuu.

ITonsaTue 06 37MeKTpOIM3€E paciaaBoB U
pacTBOpPOB COJNEH

13

14

15

Kontposnbnas paboTta mo pazaery
«Teoperndeckne OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XUMUYECKUX demMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAIJIOB

CniaBbl METaLIOB. DJIEKTPOXUMUYECKUN PsiJT
HanpsHKEHUHA METaJIOB

16

XUMHUYECKHE CBOUCTBA BaKHEHUIITNX METAIIIOB
(HaTpuii, Kanuii, KaJIbLIUA, MarHuu,




QITIOMUHUI) U UX COCTMHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEME
«Mertamnb»"

20

21

22

Hewmeransl, ux nonoxenue B llepuoanyeckon
CUCTEME XMMHUYECKHUX 31eMeHTOB /1. 1.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS AaTOMOB

dusnueckue CBOHCTBAa HEMETAJIIOB.
AmoTponus HEMETAILIOB (Ha pUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA TaJIOT€HOB, CEPBI U MX
COCJIMHEHU

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa 1 ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeIUHEHUN

26

O00011IeHNE U CUCTEMATHU3aIMsl 3HAHUN 110
TEMCEC «HeMeTaJ'IJ'II)I)). BI)I'-II/ICJ'ICHI/IS[ 10
YpaBHEHUSM XUMHUYECKUX PEaKInui U
TEPMOXUMHUYECKHE PACUETHI

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJBHBIX 3aa4 110 TeMe
"Hemerannsl"»

28

KonTponpHas pabota mo Temam «MeTamib» u




«HemeTamisi»

HeOpraHI/I‘IeCKI/IC 1 OPpraHUYCCKUE KHUCIOTHI.

29 Heoprannueckue u opraHnuecKue OCHOBAHUS 1
AMpoTepHBIC HEOpPraHUYECKHE U

30 opraHuyeckue coequHeHus. ['eHeTnyeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUYCCKUX
BCILICCTB
Posp xumun B o0ecriedeHuN SKOJIOTHYECKOM,

31 JHEPTeTUYECKON U MUIIEBON OE30IIaCHOCTH, 1
Pa3BUTHUH MEIMIIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHLMIIAX IPOMBILIUIEHHOTO MOTY4YEHUS 1
BaKHEHIINX BEIICCTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 XuMHS ¥ 310pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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