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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMMa mo XuMHUHM Ha ypOBHE CpelHero obiiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoe MDexepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepauun», TpeOOBaHMI K pe3ylbTaTaM OCBOCHUSA QeaepaibHON  00pa3oBaTelbHOM
nporpamMmsl cpenero oomero oopazoBanus (POIT COO), npencraBieHHbx B DeepaabHOM
rocynapcTBeHHOM oOpaszoBarenbHOoM cTapaapte COO, ¢ yuérom Konnenuuu npenogaBaHus
y4eOHOro npeamera «XuMus» B 00pazoBaTelbHBIX opraHu3anusx Poccuiickoit @eneparum,
peau3yIoNMX OCHOBHBIE O0pa3oBaTeibHbIE MPOrpPaMMbl, U OCHOBHBIX IOJIOKEHUH
«Ctparerun pasButusa BocnuTaHus B Poccuiickoit @enepanuu Ha nepuog ao 2025 rogay»
(Pacniopspxenue IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K ONpPEAeNICHHIO O0IIei
cTpaTeruu oOOy4YeHUs, BOCHUTAHHS W pa3BUTUA OOYyYAIOUIMXCA CpPEACTBAMH Yy4eOHOTro
npenmera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHIICTITYaJIbHBIC
nonoxxkenus GI'OC COO o B3anMOOOYCIOBICHHOCTH LI€JieH, COAep)KaHUs, pPe3yIbTaToOB
oOydeHus U TpeOOBAHMI K YPOBHIO MTOJITOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, I[OJIydaeMO€ BBIMIYCKHUKAMH 00I1e00pa3oBaTeIbHON
OpraHM3aliy, SBJISETCS HEOThEMJIEMOM YacThi0 HX oOpa3zoBaHHOCTH. OHO CIIYXKHUT
3aBepUIAIOIIMM HTAlOM peajn3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITFOYEBBIX
LIEHHOCTEH, MPUCYLIIUX LEIOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHMs. OTHU LEHHOCTU
KacaroTcs MO3HAHMS 3aKOHOB MPUPOIBI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJI0OBEKa, a TaKXKe D3KOJOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY 3/I0POBBIO U
NpUpOAHON cpene. Peanusyercss xummueckoe oOpa3oBaHHE OOYYarOIIMXCS Ha YpPOBHE
cpemHero obmiero oOpa3oBaHUs CPEICTBAMH y4eOHOTO mpeaMera «XUMHsS», COACPKAHUE H
MIOCTPOCHHE KOTOPOTO OMPEEICHbI B MPOTrpaMMe MO XUMHUU C YYETOM CHElU(PUKUA HAYKH
XUMUH, €€ 3HAYCHUsI B TTIO3HAHUU MPUPOJIBI U B MaTEPUATBHOM JKU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOIIUX LeNeil ¥ MPUHIUIOB, XapaKTePH3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpennero obmiero oopazoBanus B Poccutickoii deaepanmi.

XuMHUsL Kak DJJIEMEHT CHCTeMbl €CTEeCTBEHHBIX HAayK HWrpaeT oco0yi pojib B
COBPEMEHHOM IMBWJIN3ALIMH, B CO3JJaHUM HOBOI 0a3bl MaTepuaibHON KylIbTypbl. OHA BHOCUT
CBOM BKJIaJ B (hOpMHUpPOBAHHE PAIMOHATLHOTO HAYYHOTO MBIIIUICHHUS, B CO3JaHHE 11€JIOCTHOTO
Mpe/ICTaBIeHUs] 00 OKpYXKarollleM MHUpe KaK O €IMHCTBE IPUPOJbI U YEJIOBEKa, KOTOPOE
(dbopMupyeTcsi B XMMHH HAa OCHOBE TIOHMMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIIET0 MUPA,
OCO3HaHHUS B3aMMOCBSA3M MEXKIy CTPOEHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMU
00JacTAMU IPUMEHEHHUS.

TecHo B3auMOAEHUCTBYSI € JAPYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHS cCTaja
HEOTHEMJIEMON YacThbI0 MUPOBOH KYNIBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIICHTHOTO TpyJda U
KHU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMHs KaK HayKa CO3MJaTellbHas, Kak
HayKa BBICOKHX TEXHOJIOTUW HampaBlieHa Ha pelIeHHe TI00aNbHBIX MPOOJIeM YCTOWYMBOTO
pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, DSHEPIETUYECKOW, TMHIIEBOH, HKOJOTMYECKON
0€30MaCHOCTH U OXPaHbI 37J0POBBSI.

B cootBeTcTBMU ¢ OOMMMU MENSIMH U TMPUHIIUIIAMH CPEIHET0 001Iero oOpa3oBaHUs
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBI  ypOBEHb HM3yUCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OO0ydYarommxcs,
HEOOXOMUMYI0 WM JUIS BBIPAOOTKHM MHPOBO33PEHUYECKHX OPHEHTHPOB, YCIEITHOTO
BKJIIOUEHUSI B JKHU3Hb COLMYyMa, MPOJOJDKEHHS OOpa3oBaHMsI B Pa3IMYHBIX 00JacTsIX, He
CBSA3aHHBIX HETIOCPEJACTBEHHO C XUMHUEH.

CocrapnsgomuMu npeaMera «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OOmas ¥ HeopraHuvecKas XUMUsSD), OCHOBHBIM KOMITOHEHTOM COJECpKaHUS



KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHUH 110 HEOPraHUMYECKOW XUMHH (C
BKJIIOYCHHEM 3HAHUN M3 0OOlIeld XMMUHM) U opraHndeckoi xumuu. DopMupoBaHue JaHHOU
CHCTEMbI 3HaHUI NPH U3Y4YEHUH NpeaMeTa 00eCednBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BeIECTB HAa OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepxaHusi KypcoB — «Opranumdeckas xumus» u  «OOmas u
HEOpraHuyeckasi XuMus» cOpMHpPOBaHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO
MOJIX01a K M3YYEHHUIO ydyeOHOro marepuayna M oOyCIOBIEHAa UCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTUEM 3HAHUU HA ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKoin
XMMHMM BEIIECTBA pAacCMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPUM CTPOCHMS
OpPraHMYECKUX COEJUHEHMM, a TakKEe Ha YPOBHE CTEPEOXHMHUYECKUX U DIIEKTPOHHBIX
IIPEJCTAaBICHUN O cTpoeHUH BelecTB. CBefeHUs 00 U3y4aeMbIX B Kypce BELIeCTBax AAl0TCs
B Pa3BUTHH — OT YIJIEBOJOPOJOB JO CIOXKHBIX OHOJOTMYECKH aKTHBHBIX COeIUHEHUH. B
Kypce OpraHM4ecKoil XMMHUU IOJIYy4aroT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOI'O
obmero oOpa3oBaHus TNEpBOHAYAIBHBIC MPEJACTABICHHS O XHUMHYECKOH  CBS3H,
KJIaCCU()MKALMOHHBIX MTPU3HAKAX BELIECTB, 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX CTPOCHMS,
0 XMMHYECKON PEaKLIUH.

ITox HOBBIM YTJIOM 3peHUs B IpeaMmere «XHUMHUs» 0a30BOr0 YpOBHS paccMaTpHBAaeTCs
U3Y4YEHHbII HAa YypOBHE OCHOBHOI'O OOIIEro 00pa30BaHUSl TEOPETUUYECKUU MaTrepuan u
(aKTOJOrMUECKUE CBEICHUS O BEIIECTBAX M XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmast 1 HeopraHudeckas: XUuMHUs» 00ydyaroLUUMCs MIPEIOCTABISAETCS BO3ZMOKHOCTh
0CO3HaTh 3HAYEHHE NEPUOJUYECKOr0 3aKOHA C OOLIECTEOPETHUECKUX U METOI0JIOTHYECKUX
MO3ULMH, TIy0)XKe IMOHATh HCTOPUYECKOE U3MEHEHuEe (QYHKIUI 53TOro 3akoHa — OT
o0oOmaroriei 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BaKHEWILIMX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX
U TPUMEHEHUH, a TAaKK€ O XHMUYECKUX DPEAKIMAX, UX CYIIHOCTM MU 3aKOHOMEPHOCTAX
npoTekaHus aonoHsercs B Kypcax 10 u 11 kiaccoB aneMeHTaMu CoAepKaHusl, UMEIOIIUMU
KYJIBTYpOJIOTHUECKUI M MPUKIAAHOM XapakTep. ODTH 3HAHUS CIOCOOCTBYIOT NMOHHUMAHUIO
B3aMMOCBSI3M XMMHUHU C JPYTMMH HayKaMH, PACKpbIBAlOT €€ pojb B IO3HABATEIBHOU M
MIPAKTUYECKON IEeATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHHUIO YB)KEHUS K IPOLIECCY
TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX NPUIOKEHUH XHMHH, I1OMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX HpolieMax,
CBS3aHHBIX C XHMHEH, KPUTHUECKH OCMBICIMBATh HH(OPMALMI0O M NPUMEHATh €€ Uid
NOTIOJHEHNSI ~ 3HAHUM,  pEUICHMs  MHTEIUIEKTYalbHBIX M OKCIEPUMEHTAJIbHBIX
UCCIIEIOBATENbCKUX 3a7ad. B 1enom conepkanue ydyeOHOro mpeaMera «XUMUS» JTAHHOTO
YPOBHS U3yU€HHs] OPUEHTHPOBAHO Ha (POPMUPOBAHUE Yy OOYUAIOIIMXCS MUPOBO33PEHUECKON
OCHOBBI Il TIOHMMaHUs (UIOCOPCKUX HAEH, TaKuX Kak: MaTepHallbHOE €IUHCTBO
HEOPTraHMYECKOro M OPraHU4eCcKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM
U CTPOEHUEM, IO3HABAaEMOCTh MPHUPOJHBIX SBICHUN NYTEM SKCIEPUMEHTa M pPEUICHHS
MPOTHUBOPEUYUI MEX1y HOBBIMU (paKTaMH U TEOPETUUYECKUMHU HPEANOChUIKAMH, OCO3HAHME
pOJIM XMMHUHU B pEIIEHUH DSKOJIOTMYECKHX TMpoljieM, a Takxke MpodiaeM cOepexeHus
JHEPreTUYECKHUX PECYPCOB, ChIPbsI, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTEpUasoB.

B muiane pemeHus 3ajad BOCHUTAHMS, Pa3BUTHS M COLMAIM3ALMU O00YYaroIIUXCS
MPUHATHIE IPOrPaMMOM MO XUMHUHM HOJIXOJbl K ONPENEICHUIO COJEP/KaHUS U IOCTPOECHMS
npenMera IpenycMaTpuBalOT  (OPMUPOBAHUE YHHUBEpPCAIbHBIX y4EOHBIX JIEHCTBUH,
uMeroIuX 0a30Boe 3HAuEHHWE JUIS Pa3IMYHBIX BUIOB JAEATENBHOCTH: PELICHUs HpoOieM,
MOMCKa, aHaium3a ¥ o0paboTku WHQOpMaIMU, HEOOXOMUMBIX [JISi MPUOOPETCHHS OIbITa
IIPAKTUYECKOH U HUCCIIEJOBATEIbCKON JAEATEIbHOCTH, 3aHHMMAIOLIEH BaXXHOE MECTO B
MO3HAHUU XUMUHU.



B npaxTuke npenonaBaHus XMMUHM KaKk Ha YpOBHE OCHOBHOIO oOuIero oOpa3zoBaHMs,
TaK M Ha YPOBHE CpeIHEro oO0Iiero oOpa3oBaHuUs, NPU ONPEIEICHUU COIAEPKATEIbHON
XApaKTepUCTUKK LIeJed M3yuyeHHs MpeAMeTa HallpaBlIeHHEM IE€PBOCTENIEHHOW 3HAYMMOCTHU
TPAJUIIMOHHO TpPH3HAETCS (OPMHUPOBAHUE OCHOB XHWMHYECKOM HaAykW Kak oOnactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTHUECKOW NEATEIbHOCTH YEIOBEKa M KaK OJHOIOo M3
KOMIIOHEHTOB MHPOBOM KyinbTypbl. C METOIMYECKOM TOUKM 3pEHUsl TaKOW IOIXOJ K
OIIpEJICJICHUIO 1IeJIeH N3ydeHUs MpeiMeTa ABISETCS BIIOJIHE OIPAaBJaHHbIM.

CornacHoO 1aHHOHM TOUYKE 3pEHMS IVIABHBIMU LIETSIMU U3YUYEHUS IpenMeTa « XUMHUsS» Ha
6a3oBoM ypoBHe (10 —11 k1) sIBASIOTCS:
(hopMHUpOBaHME CHUCTEMBl XHMMHYECKMX 3HAHMH Kak BaXHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JI€KaT KIIIOUEBHIE IOHSTHS,
(GyHIaMeHTaJlbHbIE 3aKOHbI M TEOPUM XUMHM, OCBOCHHE f3bIKa HAyKH, YCBOCHHE U
MMOHUMAHUE CYIIHOCTH  JOCTYIHBIX OO0OOIEHWHA MHPOBO33PEHUECKOr0  XapakrTepa,
O3HAKOMJIEHUE C UCTOPUEH MX Pa3BUTHUS U CTAaHOBJICHUS;
(dbopMHpOBaHHE W pa3BUTHE MPEACTABICHUM O HAy4yHBIX METOJAX IO3HAHMs BEIECTB U
XUMHUYECKUX pEaKUUi, HEOOXOAUMBIX JJI IPUOOPETEHHs] YMEHUIM OpUEHTHUPOBATHCS B MUPE
BEIIECTB M XMMMYECKHX SBJICHUI, HMEIOIIUX MECTO B IpPHUPOJE, B MPAKTUUYECKOH U
MIOBCEIHEBHOM JKU3HH;
pa3BUTHE YMEHHU U CIIOCOOOB AEATENBHOCTH, CBA3AHHBIX C HAOIIOJEHUEM M OOBSICHECHHEM
XMMHUYECKOIO  3KCIEPUMEHTa, COOJIIOACHHEM IpaBWJ 0e30MacHOro oOpalieHus ¢
BELIECTBAMH.

Hapsiny ¢ atum, comepkaresibHas XapakTepUCTHKA LeJei U 3aa4 u3ydeHus npeaMera
B IpOorpaMMe II0 XMMHUHM YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU
IIPUOPUTETAMU B CUCTEME CpeHEro oouiero oopazoBanus. CeroJHs B MpenojaBaHuu XUMUU
B Oousblieil CcTemeHW OTAAETCS MPEANOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE COAEpKaHUS
o0y4yeHMs, OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBIIYCKHHKA 00I1e00pa3oBaTeIbHON
OpraHM3aliy, BJaJCIOLIEro He HAOOpPOM 3HAHUM, a (PYHKIMOHAIbHOM IPaMOTHOCTHIO, TO
€CTh CIIOCO0aMM M YMEHHUSMHU aKTHBHOT'O MOJYYEHHUs 3HAHUH M NPUMEHEHHUS MX B pealbHOMN
KU3HU JJIs PeLIeHUS MPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3THUM NpH M3y4YeHHUU NpeaMera «XUMHUS» JOMUHUPYOIEe 3HaueHHUe
PUOOPETAIOT TaKKE 1ENIN U 3aauu, KakK:

ajanTanus OOydYaloUIMXCS K YCJIOBUSIM JMHAMUYHO pa3BUBAIOIIEroCs MHpA,
(bopMHpOBaHME WHTEUIEKTYaJIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMUIO,
COTPY/IHUYECTBY, CaMOCTOSITEIbHOMY IPHHATUIO TI'PAaMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

¢dopmupoBaHHe Yy OOyYaroIMXCsS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIA),
UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHHUE [UISl Pa3IUYHbIX BHUJIOB JESATEIBHOCTH: PELICHHS
npobieM, MoUCKa, aHanu3a U 00paboTku MHGOpMalKU, HEOOXOAUMBIX JUIs MPHUOOpPETEHUs
OTbITa JESTENIbHOCTH, KOTOpasl 3aHMMAaeT Ba)KHOE MECTO B TMO3HAHUM XMMHH, a TaKXKe IS
OLIEHKA C TO3UIHMHA SKOJOrMYeckod Oe30MacHOCTH XapakTepa BIHUSHHMS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOJIHYIO CPeay;

pa3BUTHE  TIO3HABATENIBHBIX  WHTEPECOB, HHTEIUIEKTYAJIbHBIX H  TBOPYECKHX
CIOCOOHOCTEN 00yYarommxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHMS
[0 XUMHHM B COOTBETCTBHM C >KU3HCHHBIMH MOTPEOHOCTSMH, UCIOJIB30BaTh COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJIOTMM JJIs MOHMCKa M aHajlu3a y4eOHOM M Hay4YHO-TOMYJISPHOMN
nH(pOpMAIUU XUMHUYECKOTO COJIepKaHMS;



dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOIIMXCS aCCOLIMATUBHOTO U JIOTMYECKOTO
MBIIJICHHS, HAOMIOAATeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO
HEO0OXOIUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U ITPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y O0yYaromuxcs YOeKAEHHOCTH B T'YMaHHCTHYECKOW HampaBIEHHOCTHU
XUMHHM, €€ BaXHOW POJIM B pEUICHHMH [IOOANbHBIX MpOoOJieM  PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, TTOTIOTHEHUSI SHEPTETUYECKUX PECYPCOB U COXPAHEHUS MPHPOTHOTO
paBHOBECHSI, OCO3HAHMSI HEOOXOIMMOCTH OEpeX HOr0 OTHOUICHHS] K IMPUPOAEC U CBOEMY
3I0POBBIO, a TaKXKe MPHOOPETEHUsI OIbITa HWCIOJb30BAHUS MOJYYCHHBIX 3HAHMNA IS
MIPUHSATHS TPAMOTHBIX PEHICHUI B CUTYalUsX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yuebHOoM mnane cpemHero oOmiero oOpa3oBaHUs TpeAMET «XuUMHs» 0a30BOTO
YpOBHS BXOJIUT B COCTaB IpeaMeTHON o0nacTu «EcTecTBeHHO-HAayUHbIE PEAMEThI).

OO1m1ee 4nciI0 4acoB, OTBEAEHHBIX I U3YYCHHUS XMMUHU, Ha 0a30BOM YPOBHE CPETHETO
obmiero obpazoBanusi, cocraBisieT 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmo), B 11
kiacce — 34 gaca (1 4ac B Hezernio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKON XUMHH

[Ipenmer opraHuveckord XWMHUU: €€ BO3HUKHOBEHHME, Da3BUTUE M 3HAUYCHUE B
IIOJIyYE€HUHU HOBBIX BELIECTB U MaTepHalIoB. TeopHst CTPOCHUs OPraHUYECKUX COCINHEHUH A.
M. BytnepoBa, €€ ocHOBHbIE moNokeHHU. CTPYKTYpHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB.
I'omouorus, uzomepus. XUMHUYECKask CBSI3b B OPraHUYECKUX COCOUHECHMSX — OJWHAPHBIE U
KpaTHBIE CBSI3H.

IIpencraBnenne o kiaccudukanum opraHudeckux BemectB. HomeHnknarypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTH4ecKas) W TpUBHUAJIbHBbIE Ha3BaHUS BaKHEUIIUX
IIPEICTaBUTENEH KJIACCOB OPTaHUYECKUX BEIECTB.

DKcrepuMEHTAJIbHbIE METO/Ibl U3YyUYEHMsI BELLIECTB M UX MPEBpAIlCHU: O3HAKOMJICHUE
c oOpa3uamMM OpraHMYEeCKMX BEIIECTB M MaTepHajaMd Ha HMX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJI OPTraHUYECKHUX BEIIECTB, HAOIIOIEHUE U ONHMCAHHUE IEMOHCTPAIIMOHHBIX OIBITOB IO
[IPEBPAILEHUIO OPraHMYECKUX BEIIECTB IpU HarpeBaHUM (IUIaBICHHE, OOYIJIMBaHHE U
TOpPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUNA pAx. MeTraH M 3TaH — mpocTerime
IIPEJCTaBUTENIN AJKaHOB: (PU3MYECKHE W XMMHUYECKHE CBOMCTBA (peakuuH 3aMeleHHs U
TOpPEHMs), HAX0XAEHNUE B IPUPOJIE, TOJTYyUEHHE U TPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH PsA. OTWIEH M HPONUIIEH —
MPOCTEUIINE TPEICTABUTENN AIKCHOB: (U3WYECKHE W XWMHUYECKHE CBOWCTBA (peakmuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, THAPATALMU, OKUCIEHUS U MOJUMEPU3ALINN), TTOJIyYEHUE
U IPUMEHEHUE.

Ankanuensl: 6ytaguen-1,3 u metunOyraauen-1,3: crpoeHue, BaxXHENHIINEe XUMUYECKHe
cBoiicTBa (peakius noauMmepusannn). [lonyyeHre CHHTETUUECKOTo KayuyKa U pe3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, T'OMOJOTMUECKHH psala. ALETUIeH —
MPOCTEHIINKA TPEICTaBUTENIb AJIKHMHOB: COCTaB, CTpO€HHE, (U3MUECKHE U XUMHUYECKHE
CBOMCTBA (peakLuu TUAPUPOBAHUS, FAIOTEHUPOBAHUS, THIPATALlUH, TOPEHUS), TOJIyYeHHE U
IIPUMEHEHHUE.

Apensbl. benzoin: cocrtaB, cTpoeHHe, PU3NUYECKHE U XUMHUYECKUE CBOMCTBA (peakuuu
raJIOTEHUPOBAHNS M HUTPOBAHUS), MOJIyUeHHE U NpUMEHEeHue. Toayon: cocmas, cmpoeHue,
QusuyecKkue u xumuieckue ce0UCmea (peakyuu 2aio2eHUposanus U HUMpOSanus), noayieHue
u npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHMYeckas CBA3b MEXAY YIJIEBOAOPOJIAMH,
MIPUHAJIEKAITMMU K Pa3IU4YHbIM KJI1acCaM.

[IpupoaHble MCTOYHUKK YIieBOAOpoAoB. [lpupomHelii ra3 u momyTHble HE(TSIHbBIE
ra3sl. Hepth u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu He(TH: MEPeroHkKa, KPeKHUHT
(TepMudeckuii, KartamuTHueckuil), muponus. IlpogykTtel mnepepaboTku HePTH, UX
NPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIH yroiab M NPOAYKTHI €ro
nepepaboTKH.

OKCIepUMEHTAJIBHBIE METO/IbI U3yUYEHMSI BEILIECTB M UX MPEBPAIECHUIN: O3HAKOMIICHUE
c oOpasaMu IUIacTMAacC, KaydyKoB U pe3uHbl, Koiekuun «Hedts» u  «Yromby,
MOJIEIMPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB UM  TaJOr€HOIPOU3BOJHBIX, IPOBEICHUE
IPaKTUYECKON pabOoThI: MOJyYEHUE STUIIEHA U U3YUYE€HUE €r0 CBOUCTB.

Pacuérnsle 3anaun.




Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJ/HOTO BEIIECTBA WJIM IMPOJYKTa PEAKIMH MO W3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble OAHOATOMHBIE CHOUPTHL. MeETaHON M ATAHOI: CTpOEHHE, (PU3NYECKUE U
XMMUYECKHE CBOMCTBA (peakiui C aKTUBHBIMH METAJUIAMH, TaJIOr€HOBOJJOPOJaMHU, TOPEHUE),
npuMeHenue. BojoponHbie CBSi3M MEXIy MoOJeKylaMu chnupToB. [leificTBue MmeTaHona u
9TaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHoOroatoMHble CHOUPTHL. OTHIEHTIIMKOIb M TJIHLEPUH: CTpOCHUE, (U3NYECKUE U
XUMHAYECKHE CBOWCTBA (B3aMMO/ICHCTBHE CO MIETOYHBIMU METAJUIAMHU, KaUeCTBEHHAsI PEaKLIUs
Ha MHOTOAaTOMHbIe cniupThl). [leiicTBre Ha opranusMm venoBeka. [IpuMmeHeHue riuiepuHa U
STWJIECHIJIUKOJIS.

@DeHo: CTpOCHHE MOJIEKYIbl, (U3MYECKHe W XMMHYECKHE CBOMCTBAa. TOKCHYHOCTH
¢denona. llpumenenue penona.

Anpaerunpl U xemownsi. Dopmanpierun, aneTanbAeTHA: CTpoeHue, (pusmveckue u
XUMHAYECKHE CBOMCTBA (PEAKIMHM OKWCIICHHS W BOCCTAHOBJIICHHS, Ka4eCTBEHHBIC PEAKIUH),
MOJIy4eHUe U PUMEHEHHE.

ONHOOCHOBHBIE TIpeleTbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAsE H yKCYCHas
KHCIIOTBI: CTpoeHHe, (pu3nueckre U XMMHYECKHe CBOMCTBa (CBOMWCTBa, oOuIMe s Kiacca
KHCJIOT, peakmusi 3TepuuKanum), nojaydeHne U npumenenue. CTeapuHOBas W OJIEMHOBAs
KHCIIOTHl KaK MPEICTaBUTENIN BBICHIMX KapOOHOBBIX KHUCIOT. MbUIa KaK COJHM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE ICUCTBHE.

Crnoxuble 3Qupbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MAPONHM3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. bruonoruueckast posib KUPOB.

VYraeBoasl: cocTaB, KiIacCU(pHKAIMs YIiIeBOAOB (MOHO-, AM- W IOJHCAaXapHUbl).
I'moko3a — mpocreimmii MOHOCaxapH1: 0COOEHHOCTH CTPOEHMSI MOJIEKYINbI, (pu3ndeckue u
XMMHYECKHe CBOMCTBA (B3aumopencTBue ¢ rugpokcuaom meau(ll), okucnenne aMMuauHbIM
pactBopoM okcuga cepedpa(l), BoccTaHoBiieHHE, OpOXKEHUE TIIOKO3bI), HAXOXKIECHUE B
pupojie, IpuMeHeHue, Ouoaoruueckas poib. Porocunres. Gpykros3a Kak U30Mep IIIFOKO3BI.

Kpaxman u wnemtono3a kak mnpupoiHble noiaumepbl. CTpoeHHe Kpaxmalia U
Hesono3bl. Pu3nyeckue M XUMHUYECKHE CBOMCTBA Kpaxmana (THIpOJM3, KaueCTBEHHas
peaKIus C HOJI0M).

DKclepUMEeHTaIbHbIE METOJIbl M3YYEHHUS BEIIECTB U MX IpEeBpallleHHil: MpoBeAeHuE,
HaOJIOZICHNE W ONHCAaHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHBIC
peaKiuy OJHOATOMHBIX CIUPTOB (okucieHue 3TaHona okcuaom menu(ll)), MHOroaTOMHBIX
cnupToB (B3auMojeiicTBue rmiepuna ¢ ruapokcuaom meau(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuaa cepebpa(l) u ruapokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga ¢ HOJOM), MPOBEIEHHE MPAKTHYECKON pPabOThI: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnebie 3anaun.

Bbruuciienuss 1mo ypaBHEHHMIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIWYecTBa
MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEaKIMH MO HU3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB MJIM MPOJIYKTOB PEAKIIUN).

A3oTcoieprkaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHCIIOTBI Kak aM{QOTEpHble OpraHuveckue coeauHeHus. DHu3HuecKue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe MuluHAa). buonoruueckoe 3HaueHUe
aMMHOKUCIOT. [lenTumpl.



benku kak npupoJHbIE BEICOKOMOJIEKYIJIApHBIE coeuHeHus. [lepBuuHas, BTopuuHas u
TPETUYHAsI CTPYKTypa OeNKoB. XMMHUYECKHME CBOWCTBA OEJKOB: THAPOJIU3, JCHATYpalus,
KayeCTBEHHbIE PEeaKLMU Ha OEJIKH.

DKcIepUMEHTAIbHBIE METO/Ibl M3YUYEHHUS BEIECTB U UX MPEBPALCHUN: HAOIIOICHHE
OIMCaHME JIEMOHCTPALMOHHBIX OINBITOB: JAEHATypauus OENKOB NpU HarpeBaHWHM, LIBETHBIE
peakuu OeIKoB.

BbicokoMo1eKy IsIpHBIE COeIMHEHUS

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISPHBIX COSAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJMMEPHU3alMU, CpeAHssi MoyeKyispHas macca. OCHOBHbIE
METOJIbl ~ CHHTE3a  BBICOKOMOJIEKYJISIDHBIX ~ COSAMHEHHMH  —  IOJIMMEpU3auus U
MOJIMKOHICHCALUS.

DKCrepUMEHTAJIbHBIE METO/Ibl U3yYEHMsI BELLIECTB M UX MPEBpAILCHUI: O3HAKOMIICHUE
¢ oOpa3uamMu MpUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC, Kay4yKoB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBs3€il MpU H3yuyeHUM oOpraHuyeckod xumuu B 10
KJIACCE OCYILIECTBIISIETCS YEpPe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX NOHSTUM,
TaK M TOHATUH, SBJSAIOIIMXCS CHUCTEMHBIMM JUIsl OTAENbHBIX IPEAMETOB €CTECTBEHHO-
HAy4yHOTO LIUKJIA.

OOw1re ecTecTBEHHO-HAyYHbIE MOHATHUSA: SBJICHUE, HayuyHbIH (aKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHaU3, CHUHTE3, KiIacCH(uKamus, MEepHOAUYHOCTh, HAOIIOJCHUE, H3MEpEHUE,
HKCHEPUMEHT, MOJECITUPOBAHHUE.

®dusuka: Marepusi, dHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, 3HEPreTU4YeCcKuil
YPOBEHb, BELIECTBO, TEJO, 00bEM, arperaTHOe COCTOSTHUE BEIECTBa, (PU3NUECKUE BETMUMHBI
U €IMHULIBI X U3MEPEHMSL.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, JKUPBI, (DEPMEHTBHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ib, MOJIE€3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mnuIieBble NPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IHTAaHUS, MOIOIIUE
CPEICTBA, JIEKaPCTBEHHBIE U KOCMETUYECKHE IperapaTsl, MaTepHalbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHH

XuMudeckuil aneMeHT. AToM. Sfipo aroma, H30TONBL. OJIEKTPOHHAs O000JIOYKa.
DHepreTHYeckue YPOBHH, IIOAYPOBHU. ATOMHBIE opOuTamu, S-, P-, - OJIEMEHTHI
Oco0eHHOCTH pacrpefiesieHnss 3JeKTPOHOB MO OpOUTalIsIM B aTOMAax JJIEMEHTOB MEPBBIX
YeThIPEX NEPUOJIOB. DIEKTPOHHASI KOH(PUTypalus aTOMOB.

[Iepnonnueckuit 3akoH u Ilepuoguueckas crucreMa xuMudeckux siemeHToB JI. .
MenpeneeBa. CBsA3b NEpUOAMYECKOrOo 3akoHa M Ilepmonnyeckoil CUCTEMBI XMMHUYECKUX
anemeHToB [[. . MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHsI CBOMCTB XUMMUYECKHX 3JIEMEHTOB M OOpa3yeMbIX MMHU MPOCTBIX U CIOXKHBIX
BELIECTB I10 TPYIIaM U epruoaaM. 3HaueHue MepruoIMYecKoro 3aKkoHa B pa3BUTUN HAyKH.

CrpoeHne BemniectBa. XMMHUYECKass CBA3b. BUABI XMMHUYECKOH CBA3M (KOBaJEHTHAs
HEMNoJIsIpHas U MOJIsIpHas, HOHHasI, MeTaJuTnueckas). MexaHu3Mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKOM CBsA3M (OOMEHHBII M  JIOHOPHO-aKIENTOpHBIN). Bomopoanas  cBs3b.
BanenTtHocTs. DnekTpoorpunareabHocTh. CTeneHb okuciaeHus. MIoHbI: KaTHOHBI U aHUOHBI.



BemiectBa MOJIEKYJISIPHOIO M HEMOJEKYJISAPHOTO CTPOCHHUA. 3aKOH ITOCTOSIHCTBA
COCTaBa BellecTBa. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THUIA KPUCTALTAYECKON PEIIETKH.

[TonsiTue o pucnepcHbIX cucteMax. MICTHHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBast
JIOJIsl BEILIECTBA B PacTBOPE.

Knaccugukanuss HeopraHumueckux coenvHeHuid. HomeHkiaTypa HEOpraHMYEeCKHX
BelIeCTB. ['eHeTHYecKasi CBsi3b HEOPraHWYECKUX BEILECTB, NMPUHAMICKAINNX K PA3TUIHBIM
KJaccam.

Xumudeckas peakuus. Knaccudukarums XUMUYECKUX PEaKlUid B HEOPTraHUYECKOU W
OpraHMYECKOM XUMHHU. 3aKOH COXPAHEHHS MacChl BEILECTB, 3aKOH COXpaHEHUs W
MPEBPAIICHUS SHEPTUU TTPU XUMHUUECKUX PEAKIIUX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT PazIU4YHBIX (akTopoB. OOpaTuMbIe peakuuu.
Xumuyeckoe paBHoBecue. DakToOphl, BIAMSIONIME HA COCTOSSHUE XMUMHUYECKOTO PABHOBECHS.
[Ipunnun Jle Hlatense.

DnektponuTrueckas aucconuanus. CuibHbIC U citadble 3eKTpouThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

DKCIEePUMEHTAIBHBIE METOABI U3YUCHHS BEIIECTB U MX MPEBPAILICHUM: IEMOHCTpAIIUS
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB J[. Y. MenneneeBa», uzydeHnue
MOJIeTICH KPHUCTAJUIMYECKUX PEMETOK, HAONIOJCHWE W OMNKMCAHHWE JEMOHCTPAIIMOHHBIX U
1abopaTOPHBIX OMBITOB (pa3fio’KeHHE MEPOKCHIa BOAOPOAa B MPUCYTCTBHH KaTalld3aTropa,
ONpPEACIICHUE CPEAbl PACTBOPOB BEUIECTB C IMOMOIIBK) YHUBEPCAIBHOTO HWHIHUKATOPA,
peaknuu WOHHOTO OOMEHAa), IMPOBEACHHE NPAKTHYSCKOH paboThl «BiusHUE pa3IudHBIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI.

PacuérHeie 3ama4n.

Pacu€rpl 10 ypaBHEHHSIM XUMHUYECKUX PEAKLIUA, B TOM YHUCJIE TEPMOXHUMHUYECKHE
pacy€Thl, pacu€Thl C UCIOJIb30BAHUEM MOHATHUS «MAaccoBasi J0JIs1 BELLIECTBAY.

Heopranuueckass xummust

Hemeramnsl. [lonmoxenune HemeramwioB B llepuoandeckol cHUCTEME XUMHUYECKUX
anemenToB JI. 1. MenneneeBa nu 0coOEHHOCTH CTPOEHMsI aTOMOB. PU3NMYECKUE CBOICTBa
HEMETAIJIOB. AJIIOTpONHs HEMeTa/lioB (Ha TpuUMepe KHUciopoaa, cepbl, (ochopa u
yriieposia).

XUMUYECKHE CBOICTBA BaXHEHIINX HEMETAIJIOB (TalOreHOB, cephl, a3o0Ta, (ocdopa,
yriepojia W KpPEeMHHs)) U HUX COCIUHEHHH (OKCHUIIOB, KHUCIOPOICOJEPKAIMUX KHCIIOT,
BOJIOPOAHBIX COETUHEHUI ).

[IprMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meraiutbl. [lonoxenne MeraiioB B [lepuoauyeckoil cucTeEMe XMMUYECKUX JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX 00OJOUYEK aTOMOB METAJIJIOB.
O6mue ¢usndyeckue cBoicTBa MeTaioB. CIUIaBBl METaNIOB. DIIEKTPOXUMUYECKUN Psif
HaIlpsHKEHUH METaJIOB.

XUMHUYECKHE CBOWCTBA BAXXHEHIIUX METAUIOB (HATPUM, KaJUM, KalablMd, MarHui,
ATIOMUHHM, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUM.

O6mue cnocoObl moydeHus MeTauioB. [I[puMeHeHne MeTamuioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIIbBHBIE METOJbl M3Y4YEHUs BEIIECTB W HMX NPEBPALICHUN: W3y4YECHHE
KOJUIeKIIMU «MeTaJulbl U CIUIaBbI», 00pa3lloB HEMETAIIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3a1a4, HAONIOJACHHWE ¢ OINHMCAHHWE JICMOHCTPAIMOHHBIX W  JaOOpPaTOPHBIX  OMBITOB
(B3anMoJielicTBHE THAPOKCHIA ATIOMUHMS C PACTBOPAMH KUCJIOT U IIEJIOYEH, KaueCTBEHHbBIE
peakIy Ha KaTHOHBI METAJIIOB).



Pacuérnebie 3anaun.

Pacuérpel Macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wi 00bEMY OJIHOTO U3 YYacCTBYIOIIMX B PEAKIMH BEUIECTB, PacYEThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Ponp xumMum B 00€ClEYEHHH JKOJOTHYCCKOW, JHEPreTHUYECKOH U MHUIICBOH
0€30MacHOCTH, Pa3BUTUM MeIUUUHBL [loHSATHE O HaydyHBIX METOJAX MO3HAHUS BEIIECTB U
XMMHYECKUX PEAKIUH.

[IpencraBienuss o0 0OIUX HAYYHBIX MPUHLIUIAX [POMBIIUIEHHOTO TOJYyYEHUS
BAOXKHEHIIMX BEILIECTB.

UYenoBek B MHpE BELIECTB U MAaTEpUAJIOB: BAXKHEWILINE CTPOUTEIBbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepuabl, KPackH, CTEKJIO, KEpaMHUKa, MaTEpUaiIbl Il JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATIbHBIEC y10OpEHUSI.

XuMUsl U 310pOBbE UEIOBEKA: IPABUJIA HUCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
MpaBuia 6e30MacHOT0 UCIOIb30BAHUS MPENapaToB OBITOBOM XUMHUHU B TTOBCEIHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3U.

Peanuzanust MeXnpeaAMETHBIX CBsI3€l NPU U3YYSHHUH OO0IIeH U HEOPTaHUYECKON XUMUU
B 11 Kiacce oCymecTBIsIeTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBCHHO-HAYyYHBIX
MOHATUW, TaK W T[OHATUH, SBIAIOMIMXCA CHUCTEMHBIMU JUISl OTHENbHBIX IPEJAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TMOHSATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHanM3, CHHTE3, Kiaccu(uKalus, TMEePUOJUYHOCTh, HAONIONEHHE, OKCIEPUMEHT,
MOJEJIIMPOBAHNE, UBMEPEHHE, SBJICHHE.

®duszuka: Marepus, JHEprusi, Macca, aTom, 3JEKTPOH, IPOTOH, HEUTPOH, HUOH, U30TOII,
palMOaKTUBHOCTb, MOJIEKYJIa, HHEPreTUYEeCKUHd YpOBEHb, BEIECTBO, TeNO, OO0BEM,
arperaTHoe COCTOSTHUE BeUIeCTBa, (M3MUECKHWE BEJIMYMHBI M EAMHHULBI UX H3MEpEeHHS,
CKOpOCTb.

buonorus: knerka, opraHusm, 3KocucTema, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELECTB B OpPraHU3MeE.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHomorua:  XumMuyeckass  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  INPOU3BOACTBO

CTPOUTECIIBHBIX MaTcpHraJios, CEIIbCKOXO031CTBEHHOE IMpoOu3BOACTBO, numiceBas
IMPOMBIINIJICHHOCTD, (I)apMaI_[eBTI/IquKaH MNPOMBIIIJICHHOCTDb, IMPOU3BOACTBO KOCMETHYCCKUX
npemnaparos, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraios, SJICKTPOHHAasA

MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K Pe3ybTaTaM OCBOCHHS OOYUYaIONTUMUCS
porpaMM  cpenHero oomero oOpa3oBaHHs  (JJUYHOCTHBIM, METANpEAMETHBIM U
npeAMeTHBIM). HaydHo-MeToqnueckoil OCHOBOM /1Sl pa3pabOTKH MIIAHUPYEMBIX PE3YJIbTATOB
OCBOEGHUS MPOTpaMM CpeIHEro oOIiero oopa3oBaHus SBISETCS CUCTEMHO-AESTENbHOCTHBIN
IIOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JMYHOCTHBIX
pe3yabTaTOB OCBOCHHS MpeaMera «XHMHsS» Ha YpPOBHE CpenHero ooOmiero oOpa3oBaHHA
BBIJICJICHBI CIIEIYIOLINE COCTABISAIOIINE:

OCO3HaHUE 00YYAIOIIMMHUCS POCCUMCKON IPaKJIaHCKOW MJACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEIEIICHUIO;

HaJIM4Me MOTUBALIUU K O0YYEHHIO;

L[eJICHANIPABICHHOE PAa3BUTHUE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPHUYECKUX TPATUINK 0a30BOM HAYKHU XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTH 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH JI€ATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMHU, IMPUCYIIUMHU LIEJOCTHOM CUCTEME XMMHMUYECKOIO
o0Opa3zoBaHMs;

HAJIMYHME TPABOCO3HAHMS IKOJOTHUECKOW KYJIbTYPHI U CIIOCOOHOCTH CTAaBHThH IIETH U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS NpeAMeTa «XHUMHs» AOCTUTAIOTCS B E€IUHCTBE
y4eOHOM W BOCHUTATENbHOM JESITEIbHOCTHM B COOTBETCTBHMM C T'yMaHHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH M HJA€aJaMH POCCHICKOTro
TpaXJIaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH W MpaBUIAMH TIOBEIEHUS,
CIOCOOCTBYIOUIMMHM ~ TIpOIlECCaM  CAMOIIO3HAHHUS, CaMOpa3BUTUS U  HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTU O0YJarOIUXCS.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS npeaMera «XUMHSI» OTpakaroT
c(hOpMHUPOBAHHOCTH OIBITA TIO3HABATEIFHOM M MPAKTUYECKON NEATEIHLHOCTH 00ydaromuxcs
10 pean3aliy MPUHATHIX B 00IE€CTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHUs OO0y4aroImMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONIOPSIAKY;

MIPEJICTAaBICHHS] O COLMAIbHBIX HOPMaxX M MpaBUiIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEJbHOCTH NPU CO3/IaHUU Yy4EeOHBIX
MPOEKTOB, pEIICHUU YUYeOHBIX M TIO3HABATENbHBIX 3a/1a4, BBINOJHEHUH XHUMHUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY W apryMEHTHI
JPYTUX NpY aHAJIW3€ Pa3INYHbIX BUJOB YU€OHOU NeSTENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY M HAay4YHOMY HAcCJIEUI0 OT€YECTBEHHOMN
XUMUU;

yBaXKEHHsI K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKU €CTh Pe3yNbTaT [UTUTEIbHBIX HAOII0ICHUH,
KpPOMOT/IMBBIX 3KCIIEPUMEHTANIbHBIX TOUCKOB, MOCTOSTHHOTO TPYZa YUEHBIX U MPAKTUKOB;



MHTEpeca M II03HABaTEIbHBIX MOTHBOB B IIOJYYEHMH M IOCIEAYIOLIEM aHaIu3e
MH(OPMAIIUY O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OILICHHMBAaTh CHUTYallUM, CBSI3aHHBIE C XHUMHUYECKUMU SBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTM OLICHMBATHh CBOE MOBEIAEHUE M IOCTYNKH CBOMX TOBApUUIEH C MO3ULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS LIEHHOCTEH 30pOBOro MU 0e30MmacHoro odpasza >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

coOroIcHUs TIpaBUiI 0€30MacHOr0 OOpallleHusl C BEIIeCTBaMU B OBITY, MTOBCEIHEBHOMN
YKU3HH U B TPYIOBOH J€SATEIHHOCTH;

MOHUMAHUS IICHHOCTH MPaBHJ HMHIUBUAYATbHOTO M KOJIJIEKTUBHOTO 0O€30MacHOTO
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUIA U HENPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEJOBATEIbCKON IESTEbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE B PEUIEHMM IPAKTHUUYECKHUX 3aJad COLUAIbHOU
HaIMpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJbI);

MHTEpeca K MPaKTHUYECKOMY U3YYEHHIO MPO(ECCHil pa3IudHOro Poja, B TOM YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI MO XUMHUH;

YBaXXEHUsI K TPYY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATE€IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaTbHOW TPACKTOPHUH OOpa30BaHUSA,
Oynymeir mnpodeccuu U peaqu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3x0/10rMUecKOro BOCIMTAHUA:

JKOJIOTHUECKH  II€IeCOO0Pa3HOr0  OTHONICHHS K  TPUPOJE, KaK HMCTOYHUKY
CYLIECTBOBAaHMS )KU3HU Ha 3eMIIE;

MOHUMAHUS  TJ00ATbHOTO  XapakTepa  OKOJOTMYECKHUX  TpoOiieM,  BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHOM U COLIMATIBHON CpeJibl;

OCO3HaHUS HEOOXOJUMOCTH WCIONB30BaHUS JOCTHIKEHUN XUMHUU s PElIeHUs
BOIIPOCOB PA[MOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENIPUATUS ACUCTBUM, MPUHOCIIINX BPEA OKpYKarollleld IpUpOAHON cpene,
YMEHUS MMPOTHO3HPOBATH HeOJIaronpusTHbIE 9KOJIOTHYECKHE MTOCIIEACTBHS
NpeANPUHUMAEMBIX JEHCTBUN U IPEeI0TBpallaTh UX;

HaJU4Hsl PA3BUTOTO HKOJOTHYECKOTO MBIIIUICHHS, YKOJIOTHYECKON KYJIbTYphI, OTBITA
NESATEIbHOCTH 3KOJIOTMUECKOW HANpaBIE€HHOCTH, YMEHUSI PYKOBOACTBOBAaThCS HMHU B
M03HABATEIbHON, KOMMYHHKAaTUBHOM M COLMAIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
aKTUBHO MPOTHBOCTOSITH UJEOIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CIeNU(UKA XUMHUH KaK HAyKH, OCO3HaHWs €€ poiu B (POpMHUpPOBAHUU
palMOHAJIBLHOTO HAYYHOTO MBINUIEHHS, CO3/IaHUM LEJIOCTHOrO TMpeAcTaBiIeHUs 00



OKPY’KaoIlleM MHUPE KAaK O €IWHCTBE NPHUPOAbl M YEJIIOBEKa, B IMO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHUH NPoOIeM COXpaHEHUs IPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUH JUISI COBPEMEHHOM HUBUIIM3AIUHU: B €&
T'YMaHHCTUYECKOI HApaBIEHHOCTH W BXHON POJIM B CO3/IaHUHM HOBOM 0a3bl MaTepHaTbHON
KYJIbTYPbl, PELUICHUH TJI00aNbHBIX MPOOJIEM YCTOMUMBOIO pPAa3BUTUSL 4YENOBEYECTBA —
CBIPbEBOM, SHEPreTUUECKOM, MHUIIEBOM W SKOJOTUYECKOM O€30MacHOCTH, B PAa3BUTHUU
MEIUIMHBI, 00ECIIeYeHUH YCIOBUN YCIIEUTHOTO TPYya M 3KOJOTUYECKH KOM(POPTHON KUIHU
Ka)KIOr'o WieHa O0IIEeCTBa;

€CTECTBEHHO-HAyYHOH TI'PAMOTHOCTH: IMOHHMAHHMS CYHIHOCTHM METOJOB IIO3HAHUS,
UCTOJIBb3yEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BAThH IMOJy4aeMble 3HAHUS
JUIs aHanu3a U OOBSCHEHHS SIBICHUN OKPYXKAIOLIEr0 MHUpPAa U MPOUCXOAAIIUX B HEM
M3MEHEHHH, YMEHHs Jenarb 0OOCHOBAaHHBIE 3aKIIOYCHHS HAa OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIMNXCA JAHHBIX C LEJbIO MMOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJh30BaTh XWMHUYECKHWE 3HAHUS IS PEIICHHS
po0JieM B pealibHbIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY O00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYCHHMIO HOBBIX 3HAaHUHM IO XMMHMU B COOTBETCTBUU C IKU3HEHHBIMH
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM Tpylda B pasiIHYHBIX cdepax MpodhecCHoHATbHON
NEeSATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysibTaThl OCBOEHUS Y4eOHOro mpenMera «XuUMHs» Ha YpOBHE
cpenHero obiero 06pa3oBaHus BKIIOYAIOT:

3HaYuMBbIe 11 (POPMHUPOBAHMSI MUPOBO33PEHUSI 00YUaIOIIUXCSl MEXIUCIUIUIMHAPHBIE
(MexXTpenMeTHbIE) OOIeHAYYHbIE MOHATHUS, OTPAKAIOIIUE IIETOCTHOCTh HAYUYHON KapTHUHBI
MHupa u CHGHI/I(i)I/IKy MCTOAOB IMO3HAHUW, UCIIOJIB3YEMbIX B €CTCCTBCHHBLIX HayKax (MaTepm{,
BEIIECTBO, DHEPrus, SIBICHHE, MPOIECC, CHUCTEMa, HAY4YHbIH (akT, NMPUHIIHUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TECOPHS, UCCIICOBAHNE, HAOIOICHUE, U3MEPCHHE, dKCIICPUMEHT U
Jpyrue);

yHUBEpcaJbHble  yuyeOHble  JAeWcTBHUS  (IIO3HABaTeNIbHbIE, KOMMYHHUKaTHUBHBIE,
perynatuBHble), obecneunBaromme (opmupoBaHue (QYHKIMOHAIBHONH TIPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Yy4aroINXCsl;

CIOCOOHOCTh ~ 00Y4aIOIIMXCS UCIONB30BaTh OCBOCHHBIE  MEKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHbIE y4eOHBIC JIEWCTBHUS B IO3HABATEIHHOU U
COLIMATIbHOU TIPAKTHKE.

MeranpeaMeTHbIe PE3yJbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAIHHBIMH YYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSIMHU.

OBJIaIICHl/Ie YHuBEpPCAJIbHBIMU y‘leﬁHbIMI/l nmo3HaBaTeJIbHbIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIEHO (DOPMYTUPOBATh M AKTYAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPEICIIATh IEIH JICITeIBLHOCTH, 3aJaBasi MmapaMeTpbl U KPUTCPUU WX JIOCTHIKCHUS,
COOTHOCHUTH PE3YyJbTAThI ICATEIHLHOCTH C MIOCTABICHHBIMU HETSIMU;

HCIIOJIB30BAaTh IMPH OCBOCHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOT'O MBIIJICHUS — BBIACIATH
XapaKTepHble TPU3HAKK TIOHATUNW M YCTaHABIMBATh WX B3aMMOCBS3b, HCIOJIH30BATh
COOTBCTCTBYIOIIUE ITOHATHUA JIA 00BsACHEHNS OTACIIbHBIX (l)aKTOB u HBHCHHf/’I;



BbIOMPATh OCHOBAHUS M KPUTEPUHU Ul KJIACCU(PUKALMU BEIIECTB U XUMHUYECKHUX
peaKuuii;

YCTAaHABJIMBATH IPUYNHHO-CJICICTBEHHBIE CBSI3U MEXK]ly U3y4acMbIMU SIBICHUSAMU;

CTPOUTb JIOTMYECKHUE PpACCyXACHUsS (MHIAYKTUBHBIE, IEAYKTUBHBIC, 110 aHAJOIHH),
BBIABJIATh  3aKOHOMEPDHOCTM M NPOTHBOpPEYHs B PacCMaTpUBACMbIX  SIBICHMSX,
(bopMyIHpPOBATH BBIBOABI M 3aKIIFOUCHHUS;

IIPUMEHATh B IIPOLECCE II03HAHUSA, HCIOIb3YEMBIE B XUMHUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJEIH, MPEOOPA3OBLIBATH MOJICIBHBIC IMPEACTABICHHUS — XHUMHUYECKUH 3HAK
(cuMBOJI) 37MeMeHTa, XUMHYecKas (opMmyiia, ypaBHEHHE XHMHYECKOM peakuuu — Ipu
pemieHnH y4eOHBIX MO3HABATENBHBIX W MPAKTHYECKUX 3a/1a4, NPUMEHATh Ha3BaHHBIC
MOJIE€TIbHBIC MTPEICTABIICHMS JIS BBIIBICHUSI XaPAKTEPHBIX IPU3HAKOB U3Y4aE€MbIX BEILIECTB U
XMMHYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIU;

¢dbopMynMpOBaTh LEIM W 33Ja4d HCCIEA0BaHMs, HCIIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTLHO COPMYJIMPOBaHHBIE BOMPOCH B KAayecTBE HHCTPYMEHTA IIO3HAHHS |
OCHOBBI 11 (POPMUPOBAHMS THUIOTE3bl IO IPOBEPKE MPABHIIBHOCTU BbICKa3bIBAEMBIX
CYXKJICHU;

BJIaICTh HABBIKAMU CAMOCTOSATEIBHOIO IIJIAHUPOBAaHUS W IPOBEICHUS YYCHUYECKHX
HKCHEPUMEHTOB, COBEPIIEHCTBOBAaTH yMEHHUS  HaOIIOJaTh 3a  XOJIOM  IIpoliecca,
CaMOCTOSITEJILHO IMPOrHO3UPOBATh €ro pe3yibTar, (HOpMyIHMpoBaTh 0OOOLIEHHUS U BBIBOJbI
OTHOCHUTENIBHO JIOCTOBEPHOCTU PE3YJIbTAaTOB MCCIEI0BAaHUSA, COCTaBIATH OOOCHOBAHHBIN
OT4€T O MpoAeTIaHHO padore;

NpUOOpETaTh OMBIT YYCHUYECKOW HCCIEeNOBATENbCKONH M IMPOEKTHOW JAEATEIbHOCTH,
MPOSIBJISATh CHOCOOHOCTh M T'OTOBHOCTH K CAaMOCTOSATENBHOMY IOMCKY METOAOB pELICHHUs
MPaKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUSI.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHGOpMaluu (Hay4YHO-TIOMYJIsIpHas
JUTEepaTypa XUMHUECKOTO COJEp)KaHus, CIHpaBOYHble MoOcoOus, pecypchl IHTepHera),
aHAJIM3UPOBaTh MHGOPMAIMIO PAa3IMYHbIX BHUJIOB M (OpPM MpEeACTaBIEHUS, KPUTHUYECKU
OLICHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

(dbopMynpoBaTh 3ampOChl U NPUMEHSATH Pa3IMYHbIE METOJbl MPU MOUCKE U OTOOpe
uHpopManuu, HeoOXOAUMOM [T BBIMOJIHEHHs YUeOHBIX 3aj1au ONpeIeIEHHOIO THIIA;

MPUOOPETATh OIBIT UCIOIB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMy NpeICcTaBiIeHHUs] HHPOpMaAILUU
(cxemsl, rpaduKH, TMarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpelICTBa IMpU paboTe ¢ XUMHUYECKOH
uHbopMalMel: MPUMEHATh MEXIpeIMeTHble ((pU3nuecKkue W MaTeMaTH4eCKHue) 3HAKU U
CUMBOJIBI, hopMyIIbl, a0OpEeBHATYPHI, HOMEHKIATYPY;

UCIOJIb30BATh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMU:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYyXJIaeMOW TeMbl B XOJ€ Juajgora W/Win
JUCKYCCUU, BBICKa3bIBaTh WHJEH, (OPMYIHpOBaTH CBOM TNPEUIOKEHHS OTHOCUTEIBHO
BBITIOJTHEHUS NIPEAJIOKEHHOM 3a1a4;

BBICTYNIaTh ~C  Ipe3eHTalued  pe3yabTaTOB  IMO3HABATEIbHOW  JESTENbHOCTH,
MIOJIYYEHHBIX CAMOCTOSTEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIpU  BBIIIOJIHEHUU
XUMHUYECKOT0 SKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO HCCIEA0BAHNIO CBOWCTB U3y4aeMbIX



BEIIECTB, pean3aluu y4eOHOro Ipoekta U (opMyaupoBaTh BBIBOJBI 110 pe3ylbTaTaMm
MPOBEAEHHBIX MCCIIEOBAHUH IyTEM COTJIACOBAHUS TO3ULUI B X0J€ 00CYXXICHUS U OOMeHa
MHEHMSIMHU.

OsJaieHNe YHUBEPCAIBHBIMH PeryJssTHBHBIMU e CTBUAMU:

CaMOCTOSITENILHO IUIAHUPOBATh M OCYLIECTBIIATH CBOIO IIO3HABATENIBHYIO JI€ATEIIbHOCTD,
orpenenss e€ eIl U 3aJa4d, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOIAUMOCTH KOPPEKTHPOBATH
IIpe/UlaraeMblii AJITOPUTM AEUCTBUI NPH BHITIOJIHEHUH Y4E€OHBIX U MCCIIEJ0OBATENIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee F3(PHEKTUBHBIN CIIOCOO UX PEIICHUS ¢ YYETOM MOITYYEeHUSI HOBBIX 3HAHUN
O BEIIECTBaX U XUMUYECKUX PEAKIIMSIX;

OCYHIECTBJIATH CAMOKOHTPOJIb CBOEH MJEATENIbHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUM O XHMMHUYECKOH COCTaBIIAIOLIEH €eCTeCTBEHHO-
Hay4yHOM KapTUHBI MHUpA, POJIM XWMHUU B MO3HAHUU SIBJIEHUI NpUpOIbl, B (pOpMHpPOBAHUU
MBILUIEHUS] U KYJbTYpPbl JUYHOCTH, €€ (PYHKIMOHAJIBLHOW IPaMOTHOCTH, HEOOXOIUMOMN yis
pelleHns MPaKTUYECKUX 3aad U JKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJHOM CpEnE;

BJIAJICHUE CUCTEMOM XMMHYECKHMX 3HAHHMM, KOTOpas BKIKOYAECT: OCHOBOIIOJIArarOIINE
NOHATUS (XUMHUYECKUH »HIIEMEHT, aTOM, JJIEKTpOHHass o0O0O0JOYKa aToMa, MOJeKya,
BAJICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, XHMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTass U COKpall€HHas), MOJb, MOJIIpDHAs Macca, MOJISIPHBIA O0BEM, YriaepoJHbIN
CKeJeT, (PyHKUMOHaJIbHAs Tpymma, pajauKai, HW30MepHsi, U30MEpbl, TOMOJIOTHYECKUN psf,
TOMOJIOTH, YTIE€BOAOPOABI, KHUCIOPOJ U a30TCOACPKALIUE COCIUHEHN], MOHOMED, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHMs); TEOPHUM M 3aKOHBI (TEOpHs
CTpoeHusi opranuyeckux Bemiects A. M. ByrnepoBa, 3ak0OH cOXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHUN SI3bIK XUMHUH; MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIUE B
OCHOBE NMOHUMAaHMsI MPUIMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTHUECKUE
CBEJICHHUSI O CBOMCTBaX, COCTaBe, MOJIyYEHHH M O€30MacHOM HCIIOJIb30BAHUU BaXKHEMIMX
OpPraHUYECKUX BELIECTB B ObITY U MPAKTUYECKOH JIEATEILHOCTH YEJIOBEKa,;

cOPMUPOBAHHOCTb ~ YMEHUN  BBIABJIATH  XapaKTEpHbIE IMPU3HAKU  TOHATHUH,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA NPH ONHUCAHUU
COCTaBa, CTPOEHUS U IIPEBPAILECHUI OPTAaHUYECKUX COCUHEHU;

c(OPMHPOBAHHOCTH YMEHUH UCIOIB30BATh XMMUYECKYIO0 CUMBOJIMKY JJIsl COCTAaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOI) (GopMya OpraHMYecKUx
BEUIECTB M YPaBHEHUH XHWMUYECKUX PpEaKLUMW, UW3rOTaBIMBaTh MOJEIM  MOJEKYI
OPraHWYECKHUX BEIIECTB JUIS WUIIOCTPAMA HMX XHUMHYECKOTO M IPOCTPAHCTBEHHOIO
CTPOECHHS;

chOpPMUPOBAHHOCTh ~ YMEHHH  YCTaHaBJIMBATh  MPUHAIJICKHOCTb  HU3YyUCHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHHUIO K OMNpeAeTIEHHOMY Kiaccy/TpyIne
COECTMHEHU I (yrneBoaopoJsl, KHUCJIOPOJ u a30Tco/epKaIe COEIMHEHMS,
BBICOKOMOJIEKYJIIDHBIE ~ COCIUHEHHMs), JaBaTh KM Ha3BaHUsA 10 CHCTEMaTHYECKOU
nomernknarype (IUPAC), a Takke NpPUBOJUTH TPHBHAIBHBIC HAa3BaHUSA OTACIBHBIX
OpPraHUYECKUX BEIIECTB (ITWJICH, MPOMUJICH, alleTHJIeH, YTUJICHIJIUKOIb, TTIMIEpUH, (EeHO,



¢dopmanpaerus, auneraibleru], MypaBbUHAs KUCJIOTA, YKCYCHas KHUCIOTa, OJEHHOBAs
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMal, IeJUTI0103a, TIUIHH);

C()OPMHUPOBAHHOCTb YMEHUS ONpPENENATh BUIbl XMMUYECKOH CBSI3U B OPraHUYECKHX
COEIMHEHUSX (OAMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTb YMEHHSI IPUMEHSATH M10JIOKEHUSI TEOPUHM CTPOCHUS OPraHUYECKUX
BeuiecTB A. M. BytnepoBa 11 00bsICHEHHS 3aBUCHMOCTH CBOWCTB BELLIECTB OT UX COCTaBa U
CTPOCHMSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3NYECKHE U
XMMHMYECKHE CBOMCTBA THUIINYHBIX IPEACTABUTEICH pPa3IMYHBIX KJIACCOB OPraHMYECKHX
BelecTB (METaH, 3TaH, ATHJICH, MPOIWICH, aneTwieH, OyramueH-1,3, metunOyraauen-1,3,
O€H30J1, METaHOJI, ATAHOJI, TUJICHIJIMKOb, TJIMLEPHH, (EHOJ, aleTalblerul, MypaBbuHas U
YKCyCHasi  KUCJOTBI, TIJIIOKO3a, Kpaxmaj, LeJUI0j03a, aMUHOYKCYCHas  KHCJIOTa),
WUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXIYy HHMMH YPAaBHEHUSMU COOTBETCTBYIOILUX
XUMHUYECKHUX PEAKLMN C UCTIOJIb30BAaHUEM CTPYKTYPHBIX POpPMYII;

C(OPMHPOBAHHOCTh YMEHUS XapaKTepHU30BaTb HWCTOYHUKH YIJIEBOJAOPOIHOIO ChIPbS
(HedTb, IPUPOAHBII ra3, yrojis), cOCOObl UX MEPEPAOOTKU U MPAKTHUUECKOE NPUMEHEHHUE
IIPOAYKTOB IepepaboTKH;

c(OPMHPOBAHHOCTH YMEHHUU IMPOBOAUTH BBIUYMCICHUS MO XWMHUYECKAM YpaBHEHHSIM
(mMacchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WM MPOAYKTA PEAKLUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH);

c(OPMHPOBAHHOCT, YMEHHUH BIaJeTh CHUCTEMON 3HaHMH 00 OCHOBHBIX METO/AaxX
Hay4YyHOT'O TII03HAHHUS, HCIOJb3YEMbIX B XUMHUHU IPU H3YUYEHUU BEIIECTB U XUMHYECKHX
ABJICHUM (HAOJMIOZCHUE, U3MEpEeHHe, SKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BAThH
CUCTEMHbIE XUMHUYECKHE 3HAHUSA MJIs NPUHATUS PELIEHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOIIOATh MPaBHJIa TOJIH30BAHUS XUMUYECKOM MOCYI0M
u nabopaTopHBIM 000pyJIOBaHMEM, a TakXke IMpaBuiaa oOOpalleHHs C BelIeCTBaMH B
COOTBETCTBUH C HHCTPYKLHSIMH IO BBIITOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIIOJIHATH XUMHUYECKHH 3KCIIEPUMEHT
(npeBpallleHus OPraHUYECKUX BEIECTB MpPU HArpeBaHUM, MOJYYEHHE ITHIIEHA U H3Yy4YEHHE
€ro CBOWCTB, KaYECTBEHHBIE PEAaKIMM OPraHUYECKUX BEIIECTB, JACHATypalus OelKoB NpHU
HarpeBaHWM, LIBETHbIE peakuuu OElIKOB) B COOTBETCTBHMM C MpaBUJIaMH TEXHHUKHU
0€30MacHOCTH TpH OOpallleHuH C BelecTBaMM U JaOOpaTOpPHBIM 00OPYAOBaHUEM,
MPECTaBIATh PE3yabTaThl XUMHUYECKOTO OJKCIEpUMEHTa B ¢opMe 3alucH ypaBHEHUI
COOTBETCTBYIOLINX peakluil U (HOpMyIHPOBATh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUHM KPUTHUECKHU aHAJIM3UPOBATh XMMHUECKYI0 HHPOPMAIIHIO,
MOJTy4yaeMyl0 M3 pPa3HbIX MCTOYHHMKOB (CpeicTBa MaccoBoil uHpopmaruu, VHTepHEeT U
JPYTUX);

c(OPMHPOBAHHOCT YMEHHMH COOMIOAATh IMpaBHJIa SKOJIOTUYECKH IIeJIeCO00pa3HOro
MOBEICHUS B OBITY M TPYAOBOM [EATEIbHOCTH B LIEISAX COXPAHEHUSI CBOETO 3/10pOBbS U
OKpY)Kalollled TMPUPOJHOM Cpelapl, OCO3HAaBaTh OINACHOCTb BO3JCHCTBUS Ha JKHUBBIE
OpraHMU3MBbl OIpeNeIEHHbIX OpPraHMYeCKUX BeUIecTB, MOHMMas cmbica mokazatens [1JIK,
MOSICHATh Ha TpHMEpax CHocoObl YMEHBIICHUS U TPEJOTBPAIICHUS HMX BPEIHOrO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs1 00YYaIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI: YMEHHE NPUMEHSATh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHMIA;

JUIL CJENBIX W CJIA0OBUISIIMX OOYdalOIIMXCs: yYMEHHE MCIONb30BaTh pelibedHo-
TOYEYHYIO cucTeMy 006o3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyit.



11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHMs Kypca «OOmas W HEOpraHuyeckas XHUMHI
OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh MPEJACTABICHUN: O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-
HAyYHOW KApTHUHBI MHPA, POJIH XHMHUHU B MO3HAHUU SIBICHUH MPUPOJIBI, B (HOPMHUPOBAHHH
MBIIUICHUSI U KYJIBTYPbl JJUYHOCTH, €€ (YHKIIMOHAJILHONH TPaMOTHOCTH, HEOOXOAMMOM JIst
pelIeHUs TPAKTUYECKUX 3a7ad W JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3710pOBbIO U PUPOIAHOM CpelIE;

BJIAJICHUE CUCTEMOW XMMHMYECKHUX 3HAHWK, KOTOpas BKJIIOYAET: OCHOBOIIOJArAOIINE
MOHATHS (XMMHUYECKHUH 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBII 00BEM, BAJIGHTHOCTh, 3JIEKTPOOTPHUIATEILHOCTD, CTETICHD
OKHCJICHUSI, XHMHYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METANIMYECKas, BOJOPOJHAs),
KpPUCTAJUIMYECKasi pEmETKa, TUIBl XWMHYECKHX pPEaKIUd, pacTBOp, SJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, JICKTPOJIUTHYECKAS JUCCOIUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  PEaKlUH, XUMHUYECKOE pPaBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
3IIEKTPOJIUTHYECKON aucconuanuu, nepuoguueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAHEHUS MACChI BEILIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU TP XUMHUYECKHUX
peakuaxX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMA SI3BIK XHMHH, MHUPOBO33PEHUYCCKHUE 3HAHMS,
JieXKAIIMe B OCHOBE IMOHMMAHMS TMPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SBJICHUH,
(dakTonornueckue CBEACHHS O CBOWCTBaX, COCTaBe, TOJIYyYEeHUHM U OE30MacCHOM
WCIOJIb30BAHUN BAKHEHIIMX HEOPTaHWYECKHX BEIIECTB B OBITY W IPAKTHYCCKON
JIeSITEIILHOCTH YEJIOBEKa,

cOPMUPOBAHHOCTh ~ YMEHUW  BBIABJIATH  XapaKTEpHbIC  TPU3HAKU  TIOHATHUH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHATUS MIPU OMHCAHUU
HEOPraHUYECKHUX BEIIECTB U UX MIPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BaTh XUMUYECKYIO CHMBOJIUKY JIJIsl COCTABIICHHUS
(dhopMyn BEIIECTB M YpaBHEHUW XMUMHYECKUX PEAKIMi, CHCTEMaTUYECKYl0 HOMEHKJIATYPY
(IUPAC) u TpuBHanmbHbIC Ha3BaHHs OTACIBHBIX HEOPraHMYECKUX BEUICCTB (yrapHbId ras,
YIJIEKUCIIBIA a3, aMMUAK, ralméHas M3BeCThb, HETallEHasl U3BECTh, NTUThEBAS COAA, MUPUT U
Apyrue);

c(hOPMHUPOBAHHOCTh YMEHHUH OIpPEACNATh BAJEHTHOCTh M CTEMEHb OKHUCJICHUS
XUMHUYECKHUX 3JIEMEHTOB B COEAMHEHUSAX PA3IMYHOIO COCTaBa, BHJ XHMHYECKON CBS3HU
(KoBasieHTHAs, MOHHAS, METAJTTUYECKAs, BOJOPOHAS) B COCIMHEHUSIX, TUTT KPUCTAJUIMUECKOU
pEmIETKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJEKYJspHas, HOHHas, MeTaJlIndecKas),
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHUHAJICKHOCTh HEOPTaHHMYECKUX
BEIIIECTB T10 X COCTABY K OMpPEACIEHHOMY KJIACCY/TPYIIe COeAMHEHUH (MMPOCTHIC BEIIECTBA
— METaJUTbl 1 HEMETaJLTbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUIPOKCUIBI, COTIH);

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICH Tepuoaudeckoro 3akona JI. U.
MenzaeneeBa © JEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIOIIYI0, OOBSCHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKIIHH;

chOpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 3JIeMEHTOB 1—4 mepruonoB Ileproanyeckoil CHCTEMBI XMMUYECKUX JJIEMEHTOB
J. W. MenneneeBa, UCHOJB3ys TMOHATHS «S-, P-, d-’JIEKTpOHHBIE OpOHUTAIHY,
«OHEPreTUYECKHNE YPOBHM», OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMUMHYECKHUX
JJIEMEHTOB M MX COEQUWHEHUU 1o mnepuogaM u rpymnmnaMm Ilepuoamdeckoil cUCTEMBI
xuMudeckux dyemeHnToB 1. Y. Menaeneena;



chOpPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHMCHIBATh) OOIIUME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE
FEHETUYECKON CBSI3W MEXJy HEOPraHMYECKHMMH BEIIECTBAMM C IOMOUIbIO YpPaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(hOpMHUPOBAHHOCTh YMEHHUS KIacCU(PUIIMPOBATh XUMUYECKUE PEAKIIUH IO PA3TUYHBIM
npu3HakaM (YHCITy U COCTaBy PEarupyroilux BEIIECTB, TEIUIOBOMY 3(dexTy peaxiuw,
U3MEHEHUIO CTENEHEH OKHUCIICHHUS DJEMEHTOB, OOpaTUMOCTH pPEaKIUH, YYacTHIO
KaTaJlnu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISTh YPAaBHEHMsI pEaKIUil pa3iMuHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIMil MOHHOTO OOMEHA, YUYUTHIBasl YCIIOBUS, MpPU
KOTOPBIX 3TH PEAKIMH YT 10 KOHLA;

c(hOPMUPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIIMH, MOATBEPIKIAIONINE KaYeCTBEHHBIN
COCTaB pAa3jJUYHbIX HEOPraHMYECKUX BEUIECTB, PACHO3HAaBATh ONBITHBIM IYyTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;

c(hOpMUPOBAHHOCTH YMEHUI packpbIBaTh CYILLHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIMI MOCPEIACTBOM COCTaBIICHHUSI DJIEKTPOHHOTO OallaHca 3STUX
peaKuuit;

c(hOPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEaKiiuu
OT pa3NUYHbBIX (PAKTOPOB; XapaKTEp CMEIIECHUSI XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XUMHYECKHE IPOLIECCHI, JIeKalue B
OCHOBE  IMPOMBIIUICHHOTO  IIOJYYEHHS CEPHOM  KHUCIOTBI, aMMHaKa, a TaKxKe
c(OPMUPOBAHHOCTh MPEACTABICHUI 00 OOIIMX HAyYHBIX NPUHLHUIAX U IKOJIOTUYECKUX
po0IeMax XUMHUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHMI MPOBOAUTH BBIYUCIECHHUS C HUCIOIB30BAHUEM MOHSITHUS
«MaccoBasi JIOJIsl BEIIECTBAa B PacTBOpPE», OOBEMHBIX OTHOIIEHWW Ta30B MPU XUMHUYECKHUX
peaKIusx, Macchl BelecTBa UK 00bEMA Ta30B 10 U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce
U 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEUIECTB, TEIUIOBOTO d(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COOIIOIATh MPAaBUIIA TTOJIH30BAHUSA XUMHUYECKOM MOCYI0M
U JabopaTopHbIM OOOpyIOBaHMEM, a TaKXe TMpaBuia OOpalleHHus C BeElIeCTBAMHU B
COOTBETCTBUU C HHCTPYKIIUSMH TIO BBIMOJTHEHUIO TAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TJIAHUPOBATH W BBIMOIHATH XUMHUECKUNA SKCIIEPUMEHT
(paznokeHue mepoKcUIa BOJOpPOJAa B IMPHUCYTCTBUU KaTalau3aTopa, ONPECIIEHHUE CpPe.bl
pacTBOPOB BEIIECTB C TMOMOLIBI0 YHHBEPCAIBHOTO WHJMKATOPA, BIUSHUE Pa3IUYHBIX
(hakTOpOB HA CKOPOCTh XMMHUYECKOW pEeaKIMu, Peaklui MOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, KapOoOHAT- W XIJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHUs, pEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/ad 1Mo TeMaMm «Metamnel» u «HemeTtamnb») B COOTBETCTBUHU C
MpaBWJIaMHd TEXHUKH O€30MacHOCTH TpH OOpalleHWH C BEIECTBAMH W JTabOpPaTOpHBIM
o0opyI0BaHNEM, TIPEACTABISTh PE3yIbTaThl XUMUUYECKOTO IKCIIEpUMEHTa B (popMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIUX pPEAKIU Hu (QOpMYIHpPOBaTH BBIBOJBI HAa OCHOBE JSTUX
pe3yIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHUECKHU aHAIM3UPOBATh XUMHUYECKYIO HH(POPMAITHUIO,
MOJTy4aeMyI0 W3 Pa3HBIX MCTOYHHUKOB (CPEICTBa MacCOBOM KOMMYHHUKaiuu, MHTEepHET M
JIPYTHX);

c(OpPMUPOBAHHOCTh YMEHHM CcOOII0O[aTh MpaBHJia 3KOJOTHYECKH LEIecoo0pa3Horo
MOBEACHUS B OBITY M TPYIAOBOW NEATEIHHOCTH B ILIETSAX COXPAHEHUS CBOETO 3JI0POBbI U
OKpY)Kalolllel MpPHUPOJHOM CpEeIbl, OCO3HABATh OMACHOCTh BO3JACHCTBUS Ha IKUBBIC



OpraHu3Mbl ONPENEIEHHBIX BELIECTB, MOHUMAas cMmbica nokazatens [IJIK, mosicsate Ha
mpuMepax CHocoObl yMEHBIICHUS W MPEAOTBPAIICHUS WX BPEIHOTO BO3ICHCTBUS Ha
OpraHH3M YeJIOBEKa,

JUTsl 00YYarOLMXCsl ¢ OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbS: YMEHHE TPUMEHSATD
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUIS CIIENBIX W CIAa0OBUASAIIMX OOYYaOIIUXCS: YMEHHUE HCIIONb30BaTh pelbedHO-
TOYCUHYIO cucTeMy obo3HaueHwuit JI. bpains ais 3anucu XumMudeckux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUU
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIe YyTIeBOOOPOAbI — AJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOIOPOIOB 3 1
U UX nepepadoTka
Hroro mo pasneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Crupter. ®enon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' CnoxHbIE YQUPBI




3.3 YrineBoasl 3
Hroro mo pazaeny 13
Paznen 4. A3orcoaep:kaiue opraHuyeckue coeJuHeHus

4.1 ' Ammnbi. AMHHOKHCTOTHL. Berkn 3
Wroro mo paszneny 3
Pa3zaea S. BoicokoMoJieKy/JIIpHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




11 KIIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanydeckuii 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 3
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BELIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertanib
2.2 Hewmeramnis 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX )
' BEIIECTB
Hroro no paszneny 17
Pazgen 3. Xumus 4 :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 34 9 3

[MPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u(posBbie
n/n Tewa ypoxa Bceero Koutpoabneie  Ipaxruyeckue fll3y‘lel-ll/lﬂ :)IGI?LI;OBaTeJILHLIe
padoThI padoThI pecypenr
1 [Ipeamer opraan4eckoi XumMuu, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenunit A. M. Byrneposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o K1accuPpUKaun
3 opranuyeckux BeuiectB. Homenknatypa 1
(cucreMaTuveckas) U TpPUBHAIBHBIC
Ha3BaHUS OPTaHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHUU sl
5 MeraH u 3TaH — npocTenIIre 1
MPEACTaBUTENH AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1
MPEACTaBUTENH AJIKEHOB
[IpakTnueckas padora Ne 1.
8 «[TonyyeHue >THIIEHA U U3YYEHHE €TO 1 1
CBOMCTB»
9 Ankanuensl. byraguen-1,3 u 1

Metmnoyraauen-1,3. [Morydenne




CUHTETHYECKOTO KayuyyKa 1 pe3UHbI

10

AJIKHHBI: COCTaB U 0COOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH PSI.
AlneTuieH — MpocTen i
MPEACTaBUTEh AIKUHOB

11

12

Boruncnenus no ypaBHEHUIO
XUMHUYECKOHN pPEAKLUU

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAJICKANTNX K Pa3IMYHbIM KJ1accaM

14

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIE
rasbl, HeTh ¥ MIPOIYKTHI €&
nepepadboTKu

15

16

17

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
MIPUPOIHBIN a3 U NOMYTHbIE HEPTSIHBIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18

19

20

MHOroaromMHble CIIUPTHI:
STUJIEHTJIMKOJb U TIMLIEPUH

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBRA,
IIPUMEHEHHE

Anpaerusl: GopManbaeTu U




areTanbaerug. AeTon

21

OnHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCIOTHI: MypaBbHHAS U

yKCYCHast

22

23

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

24

Mb11a KaK COJIM BBICHINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

25

26

27

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CIIO’KHBIX 3(pUpoB

JKupbl: ruapoNN3, MpUMEHEHHUE,
Ononoruyeckas poib JKUPOB
VYTneBobl: COCTaB, KIaCCH(UKAIHSL.
Baxneiine npecTaBUTENN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

29

30

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaiire opraHuyecKme
COETUHEHUS»

AMUWHBI: METHJIAMWH M aHUJIUH

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuanl

32

benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCAUMHCHUA

33

34

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN

OCHOBHEBIE MCETOJBI CHUHTEC3a

BBICOKOMOJICKYJIAPHBIX COCI[PIHGHPI?I.

[Inactmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

XUMHUYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHEHUN
10 TpyHIam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHToB .M. MeHneneeBa
B Pa3BUTUU HAyKH

CrtpoeHue BemiecTBa. XuMHUUYECKasi CBSI3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs13U. Bonoponnas cBs3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucienus. Bemecra
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.




MaccoBast 107151 BEIIeCTBa B pacTBOpE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas CBSI3b HEOPraHMUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanms XuMuaeckux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIIUIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMHYECKOE paBHOBECHE

10

[IpaxTnueckas padora Ne 1. «BnusiHue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

11

DNEeKTPOTUTHYECKAS TUCCOIIUAIIHS.
[Tousitie 0 BogopoHOM mokasatese (pH)
pactBopa. Peakuimu noHHOTO 0OMEHa.
I'mpponus opraHnyeckux u
HEOPraHWYeCKUX BEIECTB

12

13

14

OKHCITUTENTEHO-BOCCTAHOBUTEIbHBIC
peakmuu. [lonsitre 06 >mekTponuse
pacIuiaBoOB U PaCTBOPOB COJIEH
KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»
MerTabl, UX MOJ0XKECHUE B
[Iepuoanueckoit cucreMe XUMUYECKUX




anemeHToB 1. . Menjeneena u
0COOCHHOCTH CTpOCHUs aToOMOB. O01He
(busnvecKkre CBONCTBA METAJIJIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

METaJUIOB (HATPUH, KaIui, KaabIUi,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a 1
UX COCIMHEHUH

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Mertamnb»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[Iepuoanueckon cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3NYECKUE CBOKWCTBA HEMETAIIOB.
AJIOTpOIUS HEMETALTOB (Ha IMPUMEpE
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

22

23

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHNN

XuMHUUecKue CBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN




24

25

26

XUMHYECKUE CBOMCTBA yIJIEpO/a,
KPEMHUS U UX COCIUHEHUI

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U
HUX COEIUHEHNN

O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
TeMme «HemeTamibely. BerauciaeHus 1mo
YpaBHEHUSAM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"Hemertannsl"»

28

29

30

31

KonTponbHas padboTa no remam
«Metamey U «Hemetamin

HeOpFaHI/I‘leCKI/Ie " OpraHUYCCKUC
KHCJIIOTHEI. HeOpFaHI/I‘IeCKI/Ie n
OpraHn4€CKUC OCHOBAHHUA

AmdoTepHble HEOpraHUYECKUe 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xuMnu B obecrieueHuu
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIUITUHEI

32

[IpencraBienust 06 0OIMMX HAYYHBIX
MPpUHIOHIIAX ITPOMBIIIJIICHHOI'O ITOJYUCHUA
BAKHEHIIINX BEIIECTB




33 l YesnoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1
34 ‘ XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus 10 xmacc: yue0. amst o01ieo0pa3oBaTeIbHBIX OpraHu3anuii: 6a30BbIi YPOBEHB/
O.C. TI'abpuensu, N.I'. Octpoymos, C.A. Cinankos. — M.: IIpocBemienue.
2. . Xumus 10 xnacc: yue0. ams o01eo0pa3oBaTebHBIX OpraHu3anuii: 6a30Bblid yPOBEHB/

O.C. TI'adpuensn, N.I'. OctpoymoB, C.A. Cnankos. — M.: [IpocBenienue
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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