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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o XMUMHHM Ha YPOBHE CpPEeIHEro oOuiero odopazoBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa otT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®denepauun», TpeOOBAHUWA K pe3ysibTaTaM OCBOCHHUS ¢efepaibHOM 00pa3oBaTesibHON
nporpamMmel  cpeaHero obmero ooOpazoBanus (DPOII COQ), mnpencraBieHHBIX B
denepaabHOM TOCYIapcTBEHHOM oOpasoBarenbHoM ctangaapte COO, ¢ yuérom Konneniuu
npernojiaBanusi ydeOHoro mpeamera «XWMHS» B 00pa30BATEIBHBIX OPraHU3AIUIX
Poccuiickoit ®eneparum, pealn3yroluX OCHOBHBIE 0O0pa3oBaTelbHBIE MPOTPaAMMbI, H
OCHOBHBIX MNOJIokeHUN «Ctparerun pa3BuTusi Bocnutanus B Poccuiickoit @Penepanuu Ha
nepuon 10 2025 rona» (Pacnopsbkenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOJOB K pa3padOTKE MPOrpaMMbl MO XUMHH, K ONPEACICHHUIO OOIIei
cTpaterud OOy4YeHHs, BOCIUTAHUS W PA3BUTHS OOYUYAIOIMIUXCS CPEICTBAMH Yy4EeOHOTO
npeameta «Xumus» st 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUJIM KOHLENTyalIbHbIE
nosnoxkenuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH I1I€JICH, COACpP)KAHUS, PE3yJIbTaTOB
0o0y4eHust U TpeOOBaHUM K YPOBHIO MIOJITOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHE, IOJIy4aeMOe BBITYCKHUKaMU 00I11e00pa3oBaTeIbHON
OpraHU3alNH, SBJSICTCS HEOTHhEMJIEMON dYacThlo UX oOpazoBaHHOCTH. OHO CIYKHUT
3aBEpIIAIONIMM JTAllOM peaju3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX IEHHOCTEH, MPUCYIIUX ILIEJIOCTHOM CHUCTEME XMMHUYECKOTO 00pa3oBaHHs. OTU
IIEHHOCTH KAacaloTCsS TO3HAHUS 3aKOHOB MPHUPOMABI, (POPMUPOBAHUS MHPOBO33PECHHS U
001e KyJIbTyphl YEJIOBEKA, & TAKKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U MPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHne 00y4arOMIUXCS HA
YpPOBHE cpeaHero ooiero o0pa3oBaHUs CpeACTBAaMU y4eOHOro mnpeamera «XuMHs»,
COECP/)KAHUE U IOCTPOCHUE KOTOPOTO ONPEAENIEHBI B IMPOTPaMME O XHUMHUU C YYETOM
crienu(UKN HayKW XUMHH, €€ 3HAUYCHUS B MO3HAHWM MPHUPOABI M B MATEPUATHLHON KU3HU
oOmiecTBa, a Takke C YYETOM OOMMX MeJed M MPHUHLMIIOB, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHME€ CHUCTEeMbl cpeaHero oOmiero oOpa3zoBanuss B Poccuiickoit
denepaunm.

XUMHSL KaK OJJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAayK UIpaeT oco0yl poib B
COBPEMEHHOW IUBUJIM3AlMU, B CO3/JaHUM HOBOM 0a3bl MarepHalibHON KyJbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (pOpMHUpOBAHUE PAIMOHAIHHOTO HAYYHOT'O MBINLICHUS, B CO3/IaHUE
LEJI0CTHOTO MPEJCTABIEHUS 00 OKpYKaroIIeM MUPE Kak O €AMHCTBE NMPUPOJIbI U YEJIOBEKA,
KoTopoe (opMupyercs B XHMHUM Ha OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa
OKpPY’KaroIllero MUPa, OCO3HAHUS B3aUMOCBSI3H MEX]y CTPOEHUEM BEILIECTB, UX CBOMCTBAMU
¥ BO3MOXXHBIMH 00J1aCTSIMU TIPUMECHEHHUSI.

TecHO B3aUMOJICEUCTBYSI C JPYTMMHU €CTECTBEHHBIMU HayKaMH, XHMUS CTalia
HEOTHEMJIEMON YaCThbI0O MUPOBOM KYJIBTYPbl, HEOOXOAMMBIM YCIOBUEM YCIIEUIHOTO TPY/a U
KU3HU KaXJoro wieHa obmiectBa. CoBpeMEHHas XUMHMs KaK HayKa CO3MAaTelibHas, Kak
HayKa BBICOKMX TEXHOJIOTHUH HAIpaBjeHa HA PEIICHHUE TJIOO0ATBHBIX MPOOJIEM YCTOWIUBOTO
pa3BUTHUSI YEJIOBEUECTBA — CBIPbEBOM, JHEPre€TUYECKOW, MHIIEBOW, SKOJIOTHUYECKOU
0€30MacHOCTH U OXPaHbI 37J0POBBS.



B cootBeTrcTBUUM ¢ OOMMMH TEISIMU U MPUHIMIIAME CPEIHETO 00IIero oopa3oBaHus
coaepxkanue tnpeamera «Xumus» (10-11  kmaccel, 0a30BbIi  ypOBEHb HM3y4CHUS)
OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha OOLIEKYJbTYpPHYI MOATOTOBKY OOy4Yaroluxcs,
HEOOXOJUMYI0 UM JJs BBIPAOOTKH MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIIECIIHOTO
BKJIFOUEHUS! B JKM3Hb COIIMYMAa, MPOJOJHKEHHUS OOpa3oBaHMs B Pa3IMYHBIX O0JIACTAX, HE
CBSA3aHHBIX HEIIOCPEICTBEHHO C XUMHUEN.

CocrapygomuMu npeameTa «XuUMHUs» SABISIOTCA 0a30Bble Kypehl — «OpraHudeckast
xumusi» U «OOmIasi 1 HEOpraHW4yecKass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJCpIKAHHS
KOTOPBIX SIBJISIIOTCSL OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HAHUU MO HEOPTaHUYECKOW XUMHH
(c BKJIIOUEGHHEM 3HAHUM M3 OOIEeH XWMUU) U opraHuyeckoil xumuu. DopMupoBaHHe
JAHHOW CHUCTEMbl 3HAaHUW TIpU H3YYEHHM IHpeaMeTa o0O0eCleYrBaeT BO3MOXKHOCTb
pPaccMOTpEHMsI BCEro MHOrooOpa3usi BEIIECTB Ha OCHOBE OOIIMX IOHSATHH, 3aKOHOB U
TEOPUN XUMUHU.

Ctpykrypa coaepxkanust KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHW4yecKass XUuMus» CPOpMUPOBaHA B MPOrpaMMe MO0 XUMHUU Ha OCHOBE CHCTEMHOTO
[0JIX0Ja K M3YUYEHHUI0 y4eOHOro mMartepuana U 00yCJIOBJIEHA UCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAaHUM Ha ONPEHCIEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce
OpPraHMYECKOM XUMHM BEIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIIACCHYECKOM TEOPUHU
CTPOEHHSI OpPraHWYECKHUX COEAUHEHUH, a TaKXKe Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX NIPEJCTaBICHUNH O CTpoeHMU BemiecTB. CBefeHHs 00 M3ydaeMbIX B Kypce
BELIECTBAX JAKOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOKHBIX OMOJIOrMYECKH aKTUBHBIX
coequHeHUl. B Kypce opraHuueckod XMMHH TOJY4YaloT pa3BUTHE CPOPMHUPOBAHHBIC HA
YpOBHE OCHOBHOTO 00IIero 00pa3oBaHUs MEPBOHAYAIBHBIE MPEACTABICHUS O XUMUYECKOM
CBSI3M, KJIACCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHMOCTU CBOMCTB BEIIECTB OT HX
CTPOEHHUS, 0 XUMUUECKOU PEAKIIH.

ITox HOBBIM yIJIOM 3peHHS B IpeameTe «XUMHs» 0a30BOr0 YPOBHSI pacCMaTpPUBAETCS
U3YYCHHBIII Ha ypOBHE OCHOBHOIO OOIIEr0 OOpa30BaHUA TEOPETHUECKHM MaTepuan |
(akTONIOTUYECKHE CBEACHHUSA O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O011ast 1 HeopraHu4eckast XUMHsD» 00y4YaroLUUMCs IIPENOCTABISIETCS BO3MOKHOCTb
OCO3HATh 3HAYEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJI0JIOTUYECKUX
NO3ULMM, TIIy0Xe MOHATh HCTOPUYECKOE M3MEHEHHE (PYHKIMM 53TOro 3aKoHa — OT
00o001IaroIei 10 0ObACHSIOMEH U TPOTHO3UPYIOIIEH.

Envnas cucreMa 3HaHUK O BaXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOEHNUH, CBOMCTBAX
U IPUMEHEHUH, a TAKXKE O XUMHUYECKUX PEAKLUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX
nporekaHuss gononHsercs B Kypcax 10 u 11 kiaccoB anemeHTaMu  COACpIKaHUSA,
UMEIOUIMMH KYJbTYPOJIOTMUECKUNA U TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT
NOHMMAHUIO B3aUMOCBSI3M XUMUU C JPYTMMH HayKaMH, pPacKpblBalOT €€ poyib B
MO3HABATEIbHON W MPAKTUYECKOW AESITENbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIIHMTAHUIO
YB@XEHHUS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU M IPAKTUUYECKUX MPUIOKEHHUM
XMMHH, TOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOLECTBEHHO U JIMYHOCTHO 3HAYMMBbIX
npobiieMax, CBA3aHHBIX C XMMHEH, KpUTHUECKH OCMBICINBATh MH(POPMAIIHIO U IPUMEHSThH



e€ s TIONOJIHEHUS 3HAHWUN, PELICHUS HMHTEIUVICKTYalbHbIX M 3KCHEPUMEHTAIbHBIX
UCCJIeIOBATENbCKUX 3a/1au. B 1ernom copepxanue yueOHOTo mpeaMera « XUMHsD JTAHHOTO
YPOBHSI ~ M3yY€HHUs]  OPUEHTUPOBAaHO  Ha  ¢GopMHpoOBaHHE y  OOydYaroIIMXCs
MHUPOBO33PEHYECKOM OCHOBBI Ui TOHMMaHUA (QUIOCOPCKUX UACH, TaKuX Kak:
MaTepuaIbHOE E€AMHCTBO HEOPTaHWYECKOTO M OPraHMYecKOro Mupa, OO0yCIOBICHHOCTD
CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM, MO3HABAEMOCTh MPUPOAHBIX SIBJICHUN MyTEM
HKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXIy HOBBIMU (DaKTaMU U TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH SKOJIOTMUYECKUX MPOOJIeM, a TaKxke
npobiieM cOepeReHUs] IHEPTEeTUUECKUX PECYPCOB, CHIPBS, CO3/IaHUs HOBBIX TEXHOJOTHHA U
MaTepUasoB.

B muiane pemieHus 3amad BOCHUTAHUS, Pa3BUTHUS U COLMAIM3ALMU OOYYarOIIUXCS
OPUHATHIE TPOrPAMMON MO XMUMHUH MOAXOAbl K OMPEACIICHUIO COACPHKAHUS U MOCTPOEHUS
npeaMera MpeaycMaTpuBalOT (OPMHUPOBAHUE YHUBEPCAIBHBIX YUeOHBIX JEHCTBUIA,
UMEIONNX 0a30BO€ 3HAUYEHHUE IS PA3TUYHBIX BHUJOB JCSATEIBHOCTH: pPEHICHHUsS MpoOieMm,
MOMCKa, aHain3a W 00padoTkKu MHGOPMAIUU, HEOOXOIUMBIX JJISI MPUOOPETEHHUS OIbITa
MPaKTUYECKON W HCCIEOBATEIbCKON JIESITENbHOCTH, 3aHUMAIOUIEd BaXKHOE MECTO B
MO3HAHUU XUMUHU.

B npakTuke npenojgaBaHus XMMHHM KaKk Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHus,
TaKk U Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHusi, MPU ONPEACICHUH COACPKATEIbHOMI
XapaKTEPUCTUKHU 1eJIel U3ydeHHsl MpeMeTa HalpaBjIeHUEM NEPBOCTENIEHHOW 3HAYMMOCTHU
TPaJAMLIMOHHO TpHU3HAETCd (OPMUPOBAHME OCHOB XHMMHUYECKOM HAyKh Kak o00JiacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON AESITENIbHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OTIpEICNICHUIO IeJIeH N3YUECHUS MTPEIMETA SBIISICTCS BIIOJHE OMPABIAHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUS TJIABHBIMU LIEJISIMU U3YUEHUS MpeaAMeTa « XUMUS) Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABasIOTCS:

e (opMuUpOBaHWE CHUCTEMBl XMMHUYECKMX 3HAHUW KaK BAXKHEUINECH COCTABIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOW JEKaT KIIIOYEeBbIC
NOHATHSA, (yHIaMEHTalIbHbIE 3aKOHBI U TEOPHUH XUMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOCHUE U TMOHUMAHUE CYIIHOCTU JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHMUS;

¢ (OpMHUPOBAHUE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MMO3HAHUS BEILECTB
U XUMHYECKMX  pEaklMi, HeoOXOAMMBIX i  HPUOOpPETeHUS  YMEHH
OpUEHTHPOBATHCS B MHUPE BEUIECTB U XUMHUYECKUX SBJICHMI, MMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

® pa3BUTHE YMEHHMA M CIOCOOOB JEATEILHOCTH, CBSA3aHHBIX C HAOJIOJIECHUEM H
O00BSICHEHHEM XHWMUYECKOIO SKCIEPUMEHTa, COOJIIOJICHUEM IpaBuil 0€30MacHOro
oOpaleHus ¢ BellecTBaMHu.

Hapsiny ¢ atum, conepkarenbHasi XapakTEpUCTUKA LIEIeH U 3a/1a4 U3y4eHHUs MpeiMeTa
B MporpaMme IO XHMUU YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH
NpPUOPUTETAMU B CHCTEME CpeAHero obOmiero obOpazoBanusi. CerogHs B MpenojaBaHUU



XUMHA B OOJNbIIEH CTEMEeHH OTHAETCd NPEANOYTCHUE MPAKTHUYECKOW KOMIIOHEHTE
colepxaHusg  0OydeHus, OPHUEHTUPOBAHHOW  HAa  TOATOTOBKY  BBIMYCKHHUKA
o0mieoOpa3oBaTeibHOl  OpraHu3alluy, BIAJCIOIIET0 HEe  HA0OpoM  3HAHMU, a
(YHKIIMOHALHON TPaMOTHOCTBIO, TO €CTh CITIOCOOAMU M YMEHUSIMH aKTUBHOTO TIOTY4YCHUS
3HAHUI U IPUMEHEHUS UX B PEATbHOM KU3HU JIJISl PEIICHUS MPAKTUIECKUX 3a/1a4.

B cBs3u ¢ 3TMM mpH W3ydYeHUH mnpeaMeTa «XUMHS» JIOMHHHUpYIOLIee 3HadeHHe
nproOpeTaroT TaKue LU U 3a/1a49H, KaK:

amanTanusg OOydYalOMMXCS K YCJIOBUSIM JIMHAMHYHO PAa3BUBAIOMICTOCS MHpa,
dopMHUpOBaHHE WHTEUIEKTYallbHO PAa3BUTON JUYHOCTH, TOTOBOW K CamMo0Opa3oBaHUIO,
COTPYAHHYECTBY, CAMOCTOSITCIIFHOMY TPHUHITHIO TPAMOTHBIX PEHMICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX NIPUMEHEHUEM;

dopmupoBaHre y 0Oy4arOmMXCsl KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMN),
UMCIOIINX YHUBEPCAIBHOE 3HAYEHHE JUIS PAa3IMYHBIX BHJOB JEATEIHHOCTU: PEUICHHS
npobiieM, TIOKCKa, aHanu3a U 00paboTku WH(OpMALMK, HEOOXOJUMBIX IJIsl IPUOOPETEHHUS
OTIBITA JCSTEIBHOCTH, KOTOPas 3aHUMAeT BaXHOE MECTO B MMO3HAHMU XMMUH, a TaKXKe UIs
OLIGHKA C TO3MLMN SKOJIOTHYecKoW Oe30IacHOCTH XapakTepa BIUSHHUS BEIIECTB U
XMMUYECKHX MPOLIECCOB HA OPTaHU3M UYEJIOBEKa U MIPUPOTHYIO CPEY;

pa3BUTHE TMO3HABATEIBHBIX HWHTEPECOB, HMHTEIUICKTYyallbHBIX H  TBOPYECKHX
CIOCOOHOCTEHN 00YyYarOMIMXCs: CHOCOOHOCTH CaMOCTOATEIBHO PUOOpPETaTh HOBBIC 3HAHMS
[0 XUMHH B COOTBETCTBUHU C XU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBIC
MH(QOPMALMOHHbIE TEXHOJOTMH IS MOMCKAa M aHajlu3a yuyeOHON M Hay4YHO-TIOMYJISIPHON
MHPOPMAIINY XUMUIECKOTO COICPIKAHUS;

dopmupoBaHre H pa3BUTHE y OOYYAIOMIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOIIOAATeIIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, TpU IUIAHUPOBAHMM U MPOBEICHUU XHUMHYECKOTO
IKCIICPUMEHTA;

BOCIIUTAHKUE y OOYYaroImuXcs yOXKIEHHOCTH B TYMAHHCTUYECKOH HAIPaBIIEHHOCTH
XUMHM, €€ BaXHOH pOJMUM B pEHICHUH TIIOOATBHBIX MPOOJIEeM  PalOHAIBHOTO
IPUPOAOIIOIB30BaHMS, TOTIOJIHEHUS SHEPIETUYECKUX PECYPCOB U COXPAHEHUS TPUPOTHOTO
paBHOBECHUS, OCO3HAHUSI HEOOXOIUMOCTH OEpEeKHOro OTHOUICHHS K HPUPOIEC U CBOEMY
3I0POBBIO, a TaKXKe NPUOOPETEHHUS OIbITa HCIOJIb30BAHUSA IOJYYEHHBIX 3HAHUU IS
NPUHSTHS TPAMOTHBIX PEIICHUN B CUTYaIlUsIX, CBI3aHHBIX C XUMHUYECKUMH SBIICHHUSIMH.

B yude6HOM mutane cpemHero ooOimiero oOpa3oBaHHs MpeaMeT «XHUMHsS» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB peaMeTHOM 00mactu «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OOmiee 4YuCiIO 4YacoB, OTBEAEHHBIX JJS W3YYEHUS XHMHUM, Ha 0a30BOM YpOBHE
CpemHero o0Iero oopa3oBaHus, COCTABISAET

6 8 u B 10 knacce — 34 vaca (1 yac B Hezemo), B 1 1kiacc -344



COIAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'"AHNYECKAS XUMUA

Teopernueckne 0CHOBBI OPraHUYECKON XUMHU

[IpeameT opraHu4eckoil XUMuU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE B MOJYyUYECHUU
HOBBIX BEIECTB W MaTepuayioB. Teopus CTPOCHHS OpraHUYEecKuX coeauHeHud A. M.
bytnepoBa, €€ ocHoBHbIe TONOKEHUS. CTPYKTYpHBIE (POPMYJBl OPTaHUYECKUX BEIICCTB.
I'omonorusi, uzomepusi. XuMU4eCcKasi CBA3b B OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U
KpaTHBIE CBSI3U.

[IpeacraBnenne o KiIaccupuKaluu  OpraHuyYeckux  BemectB. HomeHkiatypa
OpraHUYeCKUX COEAMHEHUN (CHUCTEMaTUYyecKas) W TPUBHUAJIBHBIE HA3BaHUA Ba)KHEWUIIUX
MPEJCTABUTENCH KIIACCOB OPTaHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U MX MPEBPAILICHUI: 03HAKOMIJICHUE C
oOpasliaM OpraHMYEeCKUX BEIIECTB U MaTE€pUallaMH HAa UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI
OpraHUYeCKUX BELIECTB, HAONIOACHUE M OMNUCAaHUE JEMOHCTPALMOHHBIX OMNBITOB IO
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB MpU HarpeBaHwu (ITJIaBJICHUE, OOYTIMBaHUE U
rOpeHue).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMUECKHH psia. MeTraH M 3TaH — mpocTeuiiue
NPEICTaBUTENIM AIKAaHOB: (PU3MYECKME M XHMMUYECKHE CBOWCTBA (peakuuu 3aMelleHUs U
TOPEHMUS ), HAXOXKJEHUE B IPUPOJIE, TOIyUYEHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUNA pAll. DTHIIEH U MPOIUIIEH — NPOCTEHIINE
NPEICTaBUTENIM AJKEHOB: (U3MUYECKHUE UM XUMHUYECKHME CBOMCTBA (pEaKHUH THUIPUPOBAHMS,
raJIOreHUPOBAHMUS, TUAPATALINH, OKUCIICHUS U TIOJIMMEPHU3ALINH ), TOTyYEHUE U PUMEHEHHE.

Ankanauensl: OytagueH-1,3 u metunOyraauen-1,3: crpoeHue, BaXHEUIINE XUMUUYECKUE
CBOMCTBA (peakuus noauMmepuszanun). [logydeHrne CHHTETUYECKOrO KayuyKa U PEe3UHBI.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psa. AIETHICH —
NPOCTEUIINN TMPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PU3UYECKHE U XUMHUYECKUE
CBOMCTBA (peakluu TUIPUPOBAHUSI, TaIOTEHUPOBAHUS, TUAPATALIUU, TOPEHUS ), TIOTYyUYEHUE U
MIPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHue, GU3MYECKHEC W XUMUYECKHE CBOMCTBA (peaKiuu
raJIOTEHUPOBAHUSI U HUTPOBAHUSA), NOJyYeHHE U MPUMEHEHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u XumuiecKue ceoUcCmea (peakyuu eaio2eHuposanuss U HUMpOB8aHus), noydenue
u npumeHenue. TOKCMYHOCTb apeHOB. ['eHeTHYeckass CBS3b MEXAY VYIJIEBOJOPOAAMH,
MPUHAJICKAITUMHU K PA3TUYHBIM KJIACCaM.

[IpupoaHbie UCTOYHHUKHN YTIEBOAOPOA0B. [IpupoMHbIil ra3 U MOMyTHEIE HEPTSIHBIC Ta3bI.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl mnepepadOTK HedTHU: TMEpPeroHka, KPEeKUHT
(TepMHUUECKUM, KaTamuTUYeCKuid), mupoin3. [IpoaykTel nepepaboTku HEDTH, UX IPUMEHEHUE
B ITPOMBINIJICHHOCTH U B ObITY. KaMEHHBIN yTobh U MPOAYKTHI €ro MepepadoTKH.



OKCIEPUMEHTAIBHBIE METOJIbI U3yUYEHHUsI BEIIECTB U UX IPEBPAILCHUI: 03HAKOMIICHHE C
oOpa3uamMu IUIacTMacc, KaydyykoB M pe3uHbl, komwiekuuu «Hepte» n  «Yrouby,
MOJEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB M  TAJOI€HONPOU3BOJHBIX, IPOBEICHHE
IPAKTUYECKON pabOoThI: MOTyUYEHHE STUIICHA U U3yUYE€HUE €T0 CBOWCTB.

Pacuérurlie 3agaun.

Bbluncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOI'O BEIECTBA WM IPOAYKTAa PEaKLMU 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXO/HBIX BEIIECTB WM IPOJTYKTOB PEAKIIHH).

Kuciiopoacoaep:kamnue oprannyeckue coeIMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M ATaHOI: CTPOEHHUE, (PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA (PEAKIMM ¢ aKTUBHBIMHM METaJlJIaMH, FaJIOr€HOBOI0OPOAaMU, TOPEHHE),
IIpUMEHeHue. BoIopoaHbIe CBS3M MEXAY MOJIEKYJIaMM CHOUPTOB. JleMCTBHE MeTaHona |
JTaHOJa HA OPTaHU3M YEJIO0BEKA.

MHoOTrOaTOMHBIE CHUPTHL. ODTUJIECHTIIUKOIb W TJIUIEPHUH: CTpPOCHUEe, (u3nyeckue wu
XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBUE CO IIEIOYHBIMU METAJUIAMH, KAU€CTBEHHAs PEaKIIMsI
Ha MHOrOaTOMHbIE CHUpPTHI). [lelicTBUe Ha opraHu3M uesnoBeka. [IpumeHeHue riaunepuHa u
ATUJICHTIIUKOJISL.

@deHoI: CTpPOCHUE MOJICKYJIbI, (U3MYECKUE W XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢dbenona. [Ipumenenue denHona.

Anpaerunibl M kemoHvl. DopManbAerujl, aueTaldbJAeru]: CTPOeHUEe, (uznyeckue u
XMMHUYECKUE CBOMCTBA (pEaKIMM OKHUCIICHUS W BOCCTAaHOBJICHMS, KAUECTBEHHbBIC PEAKIUN),
MOJIYy4YEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNIbHBIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsI KUCIIOTHI:
CTpO€HHe, (PU3NYEeCKHe M XMMUYECKHE CBOMCTBa (CBOICTBa, oOlIMe IJsi Kjacca KHCIOT,
peakuus 3Tepudukanum), nojiydeHue u npuMmeHeHue. CreapuHoBasi U OJIEMHOBASI KUCIOTHI
KaK TMPEJCTABUTEIN BBICITUX KapOOHOBBIX KHUCIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe JICHCTBUE.

CrnoxxHbie 3pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MIpOIN3 CIIOKHBIX 3(PHUPOB.
Kupsl. ['maponus xupos. [Ipumenenue xxupoB. buosgornyeckas poJib KUpoB.

VYrieBobl: cocTas, Kiaccudukanus yriieBoJaoB (MOHO-, AU- U MoJucaxapu/ibl). [ roko3a
— IPOCTEHIINN MOHOCAXapuI: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbI, (DU3MUECKUE U XUMHUECKHE
cBOMCTBa (B3aumojencTBue ¢ rugpokcuaoM Mmeau(ll), okucieHne aMMHAYHBIM pPacTBOPOM
okcunma cepeodpa(l), BoccraHOBieHHE, OpOXKEHUE TJIIOKO3bI), HaxOXJACHUE B MPHUPOJE,
npuMeHeHue, Ouonoruyeckas poiib. @orocunrtes. OpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnrono3a kak npupoaHbie nojauMepsl. CTpoeHHre Kpaxmania U HeJITI0I03bI.
du3znyecKre U XMMUYECKHE CBOMCTBA KpaxMaJja (TMApOJIn3, KAUeCTBEHHAS! PEAaKIUs C HOJIOM).

DKCIEpUMEHTANIbHBIE METOJbl M3YUYEHHUsI BEIECTB W HMX MpPEBpallCHUN: MPOBEACHUE,
HAOJIIOICHHE M OINUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAaU€CTBEHHbBIC
peaklMu OJIHOATOMHBIX CIHUPTOB (OKUcHeHue 3TaHona okcuaom meau(ll)), MHOroaToMHBIX
CUPTOB (B3aumojeiicTBue riunepuHa c¢ rugpokcunoM menu(Il)), anbaernnoB (OKUCIICHHE
aMMHa4HBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom wmenu(Il), B3ammonericTBue



Kpaxmajaa ¢ HOJIOM), NMPOBEJAEHUE NPAKTUYECKON paboThl: CBONCTBA pacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Beluucinenuss mo ypaBHEHHIO XWMHYECKOW peakmuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJIHOTO BEIECTBA WJIM NPOJYKTa PEAKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/HBIX BEIIECTB WJIM MPOJTYKTOB PEAKIINH).

A3oTcoaeprkane OpraHu4eckue COeIMHEHUS.

AMHWHOKHUCIIOTH Kak aM{@oTepHble oOpraHudeckue coenuHeHus. Dusumyeckue wu
XUMUYECKME CBOWCTBA aMUHOKHCIOT (Ha mpuMepe IHIuHA). buosornueckoe 3HaAUYCHHE
amMmuHOKucIoT. [lentusl.

benku kak MpupoHbIE BHICOKOMOJIEKYJISIpHBIE coeArHeHus. [lepBuyHas, BTOpUYHAS U
TPETUYHAsI CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBAa OEIKOB: THAPOJIH3, JCHATYypaIus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

DKCIepUMEHTAIBHBIC METOJIBI U3YyUEHHUS BEIIECTB U WX NPEBPAIICHUN: HAONIOACHUE U
OMKCaHUE JEMOHCTPALIMOHHBIX ONBITOB: JeHAaTypalus OeNKOB MpU HarpeBaHUM, LIBETHHIC
peakiuu OeIKoB.

BoicokoMoieKyJsIpHBIE COeTMHEHUS

OCHOBHBIC TIOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COCIUHECHUI: MOHOMEp, IOJHMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEeAHssl MoJieKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIN — MOJIMMEpU3aIis U MOJUKOHIECHCAIUS.

DKCneprUMeHTAIbHbIE METO/IbI U3yUEHHUSI BEILIECTB U X MPEBPAILCHUI: 03HAKOMIICHHE C
oOpasiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAydyKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBA3EH Mpu U3y4eHUH opranuyeckor xumuu B 10 kiacce
OCYLIECTBJISIETCS YEPE3 MCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaKk U
MOHSITUH, SBJSIOMIUXCS CUCTEMHBIMHU IS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBICHWE, HAay4YHBbIA (DaKT, THMOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHUHTE3, KiaccuuKalus, TMNepUOAUYHOCTh, HAOIIOJIEHUEe, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®dusnka: Marepus, SHEPrHs, Macca, aToM, OJJEKTPOH, MOJEKyJa, JHEPreTUYeCKUn
YPOBEHB, BEMIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3MUECKIE BEITMUYUHBI U
€AVHUIIBI UX U3MEPEHUSI.

buonorus: knetka, opranusM, o6uocdepa, oOMEH BEIIECTB B OpraHu3me, (OTOCHUHTE3,
OMOJIOTUYECKH aKTHBHBIC BelecTBa (O€NKH, YIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIE IOPOIBI, TTOJIE3HBIC HCKOTIAEMbIE, TOTUTMBO, PECYPCHI.

TexHonorus: mnHIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHATLHOTO TMUTAHUS, MOIOIINE
CpelICTBa, JIEKAPCTBEHHbIE U KOCMETUYECKHE MperapaThl, MaTepuaibl U3 HUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



COIAEPKXAHUE OBYUYEHUA
11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKUH 3ieMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs 000JIOYKA.
DHepreTUuyeckue YpOBHHU, MOAYpOBHU. ATOMHBIE OpOWUTamu, S-, p-, d- DIEMEHTHI.
Oco0OeHHOCTH pachpeeleHus] JEKTPOHOB MO OpOUTaIsiM B aTOMaxX AJIEMEHTOB IEPBbIX
YeThIPEX MEePUOI0B. DNEKTPOHHAS KOH(PUTypaIusi aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuommueckas cucrema xumudeckux snemeHtoB [, M.
MenpeneeBa. CBsI3p NEPUOAMYECKOrO 3aKkoHa M Ileproanyeckoil CHCTEMBI XUMHUYECKUX
saneMmeHToB [[. 1. MeHieneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUSI aTOMOB. 3AKOHOMEPHOCTH
MU3MEHEHHUSI CBOMCTB XHMHMUYECKHX JJIEMEHTOB U 0Opa3yeMblX HMH MPOCTBIX M CIOKHBIX
BEILECTB [0 TpynaM 1 nepuogam. 3Hay€HUe NEPUOJNYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BellecTBa. XHMHUYECKas CBSI3b. BUAbl XMMUYECKOW CBSI3U (KOBaJICHTHAS
HENoJIApHas U TMOJspHas, HOHHAs, MeTaJIn4yeckas). Mexanu3Mbl 00pa3oBaHUsI KOBaJICHTHOU
XUMUYECKOM CBsI3U (OOMEHHBIM U JJOHOPHO-AKIIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTS.
DnexkTpooTpuuaTenbHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI U AaHHOHBI.

BelecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MTOCTOSIHCTBA COCTaBa
BEIIECTBA. THUINBl KPUCTAUIMYECKUX PEHIETOK. 3aBHCHUMOCTHh CBOWCTBA BEIIECTB OT THIA
KPUCTAUIMYECKOU PEIIETKU.

[Tonatne o aucnepcHbIx cucreMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudpukanus ©Heopranmdyeckux coeauHeHuil. HomeHkiaTypa HeopraHM4ecKHX
BEILIECTB. ['eHeTHUECKasl CBS3b HEOPraHMYECKHUX BEIIECTB, MPUHAICKAINMX K PATUYHBIM
KJIaccam.

Xumnueckass peakuusa. Knaccudukaiuss XMMUYECKHUX peakUUid B HEOPraHUYECKOH U
OpraHUYeCKOM XHWMHH. 3aKOH COXPAaHEHMS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS H
MPEBPALIEHUS SHEPTUU MPU XUMUYECKUX PEAKLIUSIX.

CKopoCTh peakiuu, €€ 3aBUCMMOCTh OT pa3InyHbIX (pakTopoB. OOpaTHMbIe pPEAKIIMH.
Xummnyeckoe paBHOBecHe. DaKTOpBI, BIMSIOIIAE HA COCTOSHUE XMMHUYECKOTO PABHOBECHS.
IIpranmn Jle [Hlarense.

OnexTponutuueckas auccoruanus. CuibHble U cialble 37eKTpoauThl. Cpena BOIHBIX
PacTBOPOB BEILECTB: KUCas, HEUTPaIbHasA, EJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTANIbHBIE METOAbl U3YyUYEHHUS! BEIIECTB M UX NPEBPALICHUN: IEMOHCTpALIUS
tabmun «[lepuomnueckas cucrtema xummdeckux snemeHToB J[. Y. MenaeneeBay, nsydeHue
MOJIeTIel KPUCTATMYECKUX PEMETOK, HAOMIOJEHHEe W ONUCAaHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3iioXkeHUe MEepoKCHlia BOAOPOJAa B MPHUCYTCTBHM KaTalud3aTopa,
ONPENEIICHUE CPEABI PACTBOPOB BEIIECTB € MOMOILBIK) YHUBEPCAIBHOTO UHIUKATOPA, PEAKLINU
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKON padoThl «BiusHue pa3nuuHbix (HaKTOpOB Ha
CKOPOCTb XMMHUYECKOU PEAKLIUW.



Pacuérurlie 3agaun.

Pacué€tbl 1o ypaBHEHMSIM XUMHUYECKHUX PEAKIUid, B TOM YHCJIE TEPMOXUMHYECKHUE
pacu€Thl, pacu€Thl C UCIIOJIBb30BAHUEM MOHATHUS «MACCOBAs JI0JS BELIECTBAY.

Heopranunyeckasi xumus

Hemerannel. I[lonmoxenue HemerayuioB B llepuoauyeckorl CUCTEME XMMHUYECKUX
anementoB J[. . MennaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MYECKHE CBONCTBA
HEMETAUIOB. AJUIOTponusi HEMETAUIOB (Ha TIpuMepe Kuciopona, cepbl, dochopa wu
yriepona).

XWMHYECKUE CBOWCTBA BAXKHEWININX HEMETAIOB (TaJOTEHOB, Cephl, a30oTa, (ocdopa,
yriepoga MU KpPEeMHHsI) M HUX COCIMHEHUH (OKCHIOB, KHUCIOPOJCOACPKAIMUX KHUCIIOT,
BOJIOPOJIHBIX COCIMHEHUN ).

IIprMeHenne Ba)XKHENIINX HEMETAIUIOB U UX COCITMHEHUN.

Meramnsl. [lomoxenne meraiuioB B lleproanueckor cHCTEME XHUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa. OcoOEHHOCTH CTPOCHHS JJIEKTPOHHBIX O00OJOUEK aTOMOB METaJIOB.
OO6mue ¢usndeckue cBoicTBa MeTayioB. CIIaBbl METAUIOB. DJEKTPOXUMHUUYECKUN Pl
HanpsH>KEHUM METAILIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIMX METAUIOB (HATpUW, Kalui, KaJdblU, MarHui,
ATIOMUHUHI, IUHK, XPOM, KEJI€30, MEJb) U UX COCIMHEHUM.

OOG1ue crocoObl MoaydYeHUs: MeTaIoB. [[puMeHeHe MeTaioB B OBITY U TEXHUKE.

ODKCNEPUMEHTAIbHBIE METOJIbl M3YUYCHMSI BEIIECTB M HX IPEBPAIICHUN: H3YUYEHUE
KOJUICKIIMM «MeTaJlsibl M CIUIaBbl», 00pa3I[0B HEMETAILIOB, PEIICHHE IKCIIEPUMEHTATbHBIX
3amad, HaOJIOJIEHWE ¢ ONHCAaHWUE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX  OIBITOB
(B3auMoeiCTBHE TUAPOKCUIA AIFOMUHUS C PACTBOPAMH KHUCJIOT M HIEJIOYEH, KaYECTBEHHBIC
peaKIuy Ha KaTHOHBI METAJIOB).

Pacuérurlie 3agaun.

Pacuérel maccel BemecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacdEThl Macchl (00bEMa,
KOJINYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJIHO U3 BEUIECTB UMEET IPUMECH.

XuMus M KU3Hb

Ponp xumum B o0OecneYeHUM DKOJOTUYECKOM, HHEPreTUYECKOW U MHIICBOMN
0e30macHOCTH, pa3BUTUM MeIuIMHBL. [loHATHE O HAYYHBIX METOJaxX IMO3HAHUS BEIIECTB H
XUMHUYECKUX PEAKIUM.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO IOJYyYCHUS
Ba)KHEHIIINX BEIIIECCTB.

UenoBek B MHUpE BEIIECTB M MATEPHUATIOB: BAXKHEHIIME CTPOUTEIbHBIC MaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKJIO, K€paMHKa, MATEPUAJbl I 3JIECKTPOHUKH,
HaHOMAaTEPHAIIbI, OPTAHUYECKUE U MUHEPATbHBIC YI00pEHUSI.

XuMHUSI U 370pOBbE YEJOBEKA: IpaBWiia HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPEINAPATOB,
npaBuiia 6€30MacHOr0 UCIOIb30BaHUS MIPENapaToOB OBITOBOM XUMHUH B ITOBCETHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzamus MeXnpeaAMETHBIX CBsI3€H MpU M3YUEHUH O0IeH U HEOPTaHUYECKON XUMUU B
11 kmacce OCYIIECTBISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX



NOHATUM, TaK W TOHATUW, SBIIOIIMXCA CUCTEMHBIMH JUJISl OTIEJbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mme ecTecTBEHHO-HAyYHBIC TOHSATHSA: HAY4YHBIM (aKT, THIOTE3a, 3aKOH, TEOpHS,
aHanW3, CHUHTE3, KiIaccuukanus, TEPUOAUYHOCTh, HAOIIOIEHUE, OKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, SIBIICHHE.

@usuka: Marepus, dHEPrusi, Macca, aToM, DJIEKTPOH, IIPOTOH, HEUTPOH, UOH, WU30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUH YPOBEHbB, BEILIECTBO, TE€NO, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBa, (PU3NIECKUE BEIMYUHBI U STUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knetka, opraHm3M, dKocucTtema, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHbI, OOMEH BEIIECTB B OPraHu3Me.

['eorpadusi: MuHepabl, TOPHBIE TOPO/IbI, [TOJIE3HBIE HCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHoyiorusi:  XUMUYECKass  MOPOMBILIUIEHHOCTh,  METAJUIyprusi,  MPOU3BOACTBO
CTPOUTENBHBIX MaTepualioB, CEJIbCKOXO03SIIICTBEHHOE MIPOU3BOJICTBO, MUIeBast
MIPOMBINIUICHHOCTh, (DapMaIeBTHYECKasi MPOMBIIUICHHOCTh, MPOU3BOACTBO KOCMETHYECKUX
penapaToB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPUAJIOB, JIEKTPOHHAS IIPOMBIILICHHOCTb,
HAaHOTEXHOJIOTUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA I[TPOI'PAMMEI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOCHHUS OOYyYarOIIMMUCS
oporpaMm  cpenHero obOmiero oOpa3oBaHUs  (JMYHOCTHBIM, METANpeIMETHBIM U
npenMeTHeiM).  HaydyHo-meTonmueckoi  OCHOBOWM — Ajii  pa3pabdOTKH  TUIAHUPYEMBIX
pE3yJIbTaTOB OCBOCHMSI MPOrpaMM CpeaHEero obmiero oOpa3oBaHUs SIBISIETCS CHUCTEMHO-
JIESITSIIBHOCTHBIN OO/,

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYPE JUYHOCTHBIX
pe3yJIbTaTOB OCBOECHHS MpeaMeTa «XHUMHUsD Ha YpOBHE CpeIHEro oOuero oodpa3zoBaHUs
BBIJICTICHBI CJIIEAYIOIIMUE COCTABIISAIOIIME:

OCO3HaHHE 00YYaIOUIMMUCS POCCUMCKON TPakIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4KUe MOTUBALIUU K O0yYEHHUIO;

HeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTH HAa OCHOBE KITFOUEBBIX
HEHHOCTEH ¥ UCTOPUUYECKUX TPAJAULINNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
LHEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, NPUCYIIMMHU LEJIOCTHOW CUCTEME XHMHUYECKOTO
00pa3oBaHuUs;

HaJIMYUe TPaBOCO3HAHUS 3KOJOTUYECKOW KYJIbTYPHl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHbIE IIJIaHBbI.

JIMYHOCTHBIE PE3YNbTATBl OCBOEHUS NpeaMeTa «XUMHsD» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCIMTATENbHON JESITENbHOCTH B COOTBETCTBUUM C T'yYMaHUCTUYECKUMHU,
COLMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMA M HJA€AIAMU POCCUHCKOIO
IPa)XIaHCKOrO OOIeCTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU W MpaBWJIAMHU IOBEACHHUS,
CHOCOOCTBYIOIIMMHU  MpOIIECCaM  CaMOTO3HAHMS, CaMOPA3BUTUS U  HPABCTBEHHOTO
CTaHOBJICHHS JINYHOCTH O0YUYarOIIUXCS.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS npeamera «XuMus» OTPAKAKOT
c(hOpPMHUPOBAHHOCTD OTBITA [MO3HABATEILHON U MPAKTUYECKON AEATEIBHOCTU 00YUaIOIIUXCS
[0 pean3aliy MPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMA:

OCO3HaHUS OOYYAIOIIMMHUCS CBOMX KOHCTHUTYLUHOHHBIX TIpaB U 0OS3aHHOCTEM,
YBAKEHHS K 3aKOHY U ITPABOIOPSAAKY;

MIPEACTABICHHUS] O COLMAIBHBIX HOPMAax W IMPAaBHJIAX MEXIMYHOCTHBIX OTHOIICHHUI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH TMPU CO3JaHUU Y4YEOHBIX
IPOEKTOB, pEUICHUU Y4YeOHBIX U TO3HABATEJIbHBIX 3aJlay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHHMMATh W TMPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYEOHOM AESTENbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOIO OTHOIUEHUS K MCTOPUYECKOMY U HAYYHOMY HACIIEIUIO OTE€YECTBEHHOMN
XUMUU;

YBaXXEHUSI K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAYKU €CTh Pe3yJIbTaT JUIMTENIbHBIX HAOII0ICHUMH,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

MHTEpECAa M II03HABATEJIbHBIX MOTHMBOB B IOJYYEHHMH M MOCIEAYIOMIEM aHaIU3e
uH(pOPMALIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOM XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMH SBJICHUSMH, U
NPUHUMATH OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHWE M IOCTYNKH CBOMX TOBApPUIIEH C MO3UIUHN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJEICTBUM 3TUX MTOCTYIIKOB;

4) dpopMupoBaHNS KYJbTYPHI 310POBbSI:

MOHMMAHUS ILIEHHOCTEW 370pOBOro M 0Oe30macHOro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 37I0POBBIO;

cOOJI0/IeHUs MpaBuJl 0€30MaCHOI0 OOpallleHUus C BEUIECTBAMU B OBITY, TOBCEAHEBHOM
’KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHMMAHUS UEHHOCTU TNPaBUJ HMHIWBUIYaJbHOTO U KOJUJIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTyalUsIX, YIPOXKAIOIUX 30POBBIO U KU3HH JIFOJIEH;

OCO3HAHMS MOCJEICTBUM M HEMPUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS aIKOTOJS,
HapKOTUKOB, KypeHHUS);

5) Tpy10BOro BOCIMTAHUS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIEI0BATENbCKOW JESTEIbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIbHOCTH;

YCTAaHOBKM HA AaKTMBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3a/lad COLMAIbHON
HaIpPaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HU3YUYEHHIO MPOQECCHil pa3IudHOrO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

yBaXEHUS K TPYY, JIIOJISIM TPyAa U pe3yibTaTam TPyAOBOU NeATEIbLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJIIbHOW TpPAaEKTOPUU O0Opa3oBaHUs,
Oyaymeil mnpodeccun u peanu3alu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHH, UHTEPECOB U TIOTPEOHOCTEH 00IIIeCTBA;

6) 3K0JI0rM4YeCcKOro BOCIIUTAHMSA:

HKOJOTUYECKH  11eJIeCOO0pPa3HOro  OTHOIICHHUS K  TMPUPOJIE, KaK HUCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIe;



MOHUMAHUS  TJIO0ATBHOTO  XapakTepa  AKOJOTHYECKUX  TPoOIeM,  BIHSHUS
SKOHOMMYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJNb30BAHUA JOCTHXKEHUNW XUMHUM JJI PEIICHUs
BOMPOCOB PAMOHAIIBHOTO MPUPOJIONIOIb30BAHUS,

AKTUBHOI'O HENPUSITUSL JEHUCTBUI, MPUHOCSIINX BPEll OKPYKAIOIIEH MPUPOIHON cpelie,
YMEHUS IPOTHO3UPOBATh HeOJIaronpusTHHIE DKOJIOTHYECKHUE MOCJIEACTBUS
OPEANPUHUMAEMBIX JEMCTBUI U IPEAOTBPALLATH UX;

HaJIMYus Pa3BUTOTO HKOJOTHMYECKOTO MBIIUICHUS, IKOJOTUYECKON KYyJIbTYpbI, OIbITA
NEATEeIbHOCTH 3KOJIOTMYECKOM HAIpaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHHKAaTUBHOW M COIIMAJIBHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTUBOCTOSATH UIEOJIOTHH XeMOpOOUH;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTHKY;

NOHUMaHUsl CeUMPUKA XUMUM KaK HayKd, OCO3HaHUs €€ posu B (HOPMUPOBAHHUU
pPalMOHAJIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU LEJIOCTHOIO IMpeACTaBiIeHUs 00
OKpYKalollleM MHUpE KaK O €IWHCTBE MNPHUPOAbI M 4YEJIOBEKAa, B IO3HAHUM HIPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHrur POOIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH [JI1 COBPEMEHHOW IWBIIIM3AIUU: B €€
I'YMAaHUCTHYECKOW HAMpPaBICHHOCTU U BAXXHOU POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHUaIbHON
KyJbTYpblI, pEUIEHUH TJIOOATBbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, JHEPTETUUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU
MEUITMHBI, 00CCTICUCHUH yCIOBUM YCIEITHOTO TPY/la M DKOJIOTHUECKH KOM(POPTHOM KU3HU
Ka)kJIOro 4jeHa OO0IIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: ITOHMMAHMUS CYIIHOCTM METOJOB ITO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJTy4YaeMble 3HAHUS
JUTSE aHalu3a W OOBSCHEHUS SBJICHUNA OKPYXKAIOIIETO MHpa M MPOUCXOIAMINX B HEM
W3MEHEHUH, YMEHHUS JeNaTh OOOCHOBAaHHBIE 3aKIIIOUCHHUS HAa OCHOBE HAay4YHBIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XWMHUYECKHE 3HAHMS JUISl PEIICHUs
npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

VMHTEPECA K O3HAHUIO U UCCIIE0BATEIIbCKOU JIESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPA30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIIOJyYEHUIO HOBBIX 3HAaHUM MO XUMHUU B COOTBETCTBUHU C IKU3HECHHBIMH
MOTPEOHOCTIMU;

WHTEpECa K OCOOCHHOCTSIM TpyAa B pasaudHbix cdepax mnpodeccHoHamTbHON

JNEATCIIBHOCTH.
METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS YYCOHOTO TMpeaMeTa «XUMHsS» Ha YpPOBHE
CpemHero o0mero oopa3oBaHUs BKIIOYAIOT:



3HAYUMBbIE U1 (DOPMHUPOBAHKS MHPOBO33PECHUS OO0YYAOMIMXCS MEXKIUCITUTUTHHAPHBIE
(MexTpeIMeTHbIe) OOIeHayYHbIE MOHATHS, OTPAXKAIOIIKUE 1IEJIOCTHOCTh HAYyYHOW KapTHHBI
MHUpa U crenudUKy METOAO0B MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPIusi, SBICHUE, MPOIECC, CUCTEMa, HAY4YHBIM (akT, TPUHIUN, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIICIOBAaHNE, HAOIIOACHHUE, U3MEPEHUE, IKCIIEPUMEHT U
apyrue);

YHUBEpPCAJIbHBIC  y4eOHbIE  JAcHCTBHS  (MO3HABaTebHBIE, KOMMYHHUKATHBHBIC,
peryJisaTUBHbBIE), oOecnednBaromye ¢GOpMUPOBaHHE (PYHKIIMOHATBHOW TIPaMOTHOCTU H
COIMATBHON KOMITETCHIIUH 00YyYaIONUXCS;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  HCIOJB30BaTh OCBOCHHBIE  MEXIUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHHUBEpCaJbHbIC y4eOHBIC JEHWCTBUS B IMO3HABATEIILHOW H
COITMAJILHOM MTPaKTHKE.

MeramnpeaMeTHbIe Pe3yabTaThl OTPAKAIOT OBJAJCHUE YHHBEPCAIBHBIMUA yYEOHBIMU
M03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JIEUCTBUSMU.

OBJjaeHne yHHBepCaIbHBIMHI YUeOHBIMH NMO3HABATEILHBIMHU A€HCTBUSIMH:

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh W aKTyaJIM3UpPOBaTh MpoOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNATh LEeNH JEATeIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUM HX JOCTHKEHUS,
COOTHOCHUTBH PE3yJIbTaThl ICITEIHHOCTH C OCTaBJICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh MPHU OCBOCHHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIILICHUS — BBIACISITH
XapakTepHbIE MPU3HAKU TOHSITUH M YCTAaHABIMBaTh HMX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHE IMOHSATHUS JJIs1 OOBSICHEHUS OTACIBHBIX (PaKTOB U SBJICHUN;

BBHIOMPATh OCHOBAHHS W KPUTCPUU I KIACCU(PUKAIMKM BEIIECTB M XUMHUYCCKUX
peaKuuii;

yCTaHABJIMBATh MPUYNHHO-CJICACTBEHHBIC CBSI3M MEXy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIAYKTUBHBIE, NE€IYKTHUBHbIC, IO aHAJIOTUH),
BBIABJISIT  3aKOHOMEPHOCTHM M TNPOTUBOPEYUST B  pPaCCMATPUBAEMbIX  SBJICHUSX,
(dhopMyIHpOBaTh BBIBOJIbI M 3aKJIFOUYCHUS,

NPUMEHSITh B TIpPOllECCE€ TO3HAHMS, WCIOJIb3yeMble B XUMHHU CHMBOJIMUYECKHE
(3HaKOBbIE) MO, MPEoOPa3OBBIBATh MOJICIbHBIC TMPEJICTABICHUS — XUMHUYECKUN 3HAK
(cumBOJI) dleMeHTa, XUMHUYecKas (GopMyra, ypaBHEHHE XHUMHUYECKOM pEaKIuu — MpHu
perieHnr y4eOHBIX TO3HABATEIbHBIX W TMPAKTUYECKUX 3a/ad, MPUMEHATh Ha3BaHHBIC
MOJICIbHBIC TIPEACTABICHUSI JJIsSI BBISBIICHHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIECTB
U XUMHUYECKUX PEAKIIUMN.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeliCTBUA:

BJIaJIETh OCHOBAMU METOJI0OB HAYYHOT0 MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUN;

dbopMynupOBaTh IENM M 3aJadyd HWCCICAOBAHMS, HCIOJB30BaTh IOCTABICHHBIC W
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA TO3HAHUS H
OCHOBBI JUIsi (POPMHUPOBAHUSI TUIOTE3bl IO MPOBEPKE IMPABWIBHOCTH BBICKA3hIBAEMBIX
CYXICHU;



BJIa/ICTh HaBBIKAMU CaMOCTOATEIBHOIO IJIAHUPOBAHUS W MPOBEICHUS yUYEHUUYECKUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBATH yMEHHUs HAOMIOJaTh 3a XOAOM  Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, GopMyIHpoBaTh 00OOIIEHUS U BBIBOJBI
OTHOCHUTENIFHO JOCTOBEPHOCTH PE3YJbTaTOB MCCICAOBAHUSA, COCTaBISATH OOOCHOBAHHBIN
OTY€T 0 MpoeNaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATEIbCKONH U MPOEKTHOM AESTEeIbHOCTH,
HpPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIlCHUs
MPAKTUYECKHX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCS B Pa3IMYHbIX HCTOYHUKAX HHGOpMauuu (HAyYHO-MOMYyJIsIpHAs
JaUTEepaTypa XHUMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE MMOCOOMs, pecypchl HWHTepHeTa),
aHaAM3UPOBaTh MH(OPMAIMIO PA3IMYHBIX BHIOB M (OPM NPEACTaBICHUS, KPUTUYECKH
OLICHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMyMpoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOJAbI MPHU MOUCKE U OTOOpe
nHpOpMaLu, HeOOXOMMOH JIJIsl BHITIOJIHEHHUS Y4eOHBIX 3a/1a4 ONpeeEHHOTO THIIA;

npruoOpeTaTh OMBIT UCIOJIB30BaHMS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA
M pa3IMYHbIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (GopMy IMpeacTaBieHus HHOOpPMALUU
(cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIA SI3bIK B KadyecTBE CpPEACTBA HpU paboTe ¢ XUMHYECKOU
MHpOpMaLIMell: NPUMEHSATh MEXIpeIMeTHbIe ((U3uyecKkue M MaTeMaTHYeCKUe) 3HAKH |
CUMBOJIBI, (hOpMyIIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

MCIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBiageHne yHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHM A€ CTBUSIMU:

3ajaBaTh BOIMPOCHI MO CYHIECTBY 0OCyXJaeMoil TeMbl B XOJe Juajgora W/Win
JMCKYCCHH, BBICKA3bIBaTh HJEH, (OPMYIHPOBATh CBOM MPEIJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUSI IPEAJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTAINEH pe3yIbTaTOB MMO3HABATEIBHON JEATEIIbHOCTH, MOTYYSHHBIX
CaMOCTOSITEJIFHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPH BBINOJIHEHUH XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTHUECKOH pabOoThl MO MCCIEJOBAHUIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anyy y4eOHOro mpoekra u (HopMyIupoBaTh BBIBOABI MO pE3yJbTaTaM MPOBEAEHHBIX
MCCIIEIOBAaHUM MyTEM COTJIACOBAHMSI MMO3ULIUI B X0OA€ 00CY X ICHUS U OOMEHAa MHEHUSMH.

OBiageHHne YHUBEPCAJbHBIMHU PeryJsiTABHBIMH 1eCTBUSIMH:

CaMOCTOSITEJIHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MIO3HABATENILHYIO JACSITEIbHOCTD,
orpenenss e€ LeaH U 3a7a4i, KOHTPOJIMPOBATh U 110 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
npenjgaraéMblii aqrOpuUTM JEUCTBUH TpPU BBIMIOJHEHUU YUYEOHBIX M HMCCIEA0BATEIbCKUX
3aja4, BBIOUpaTh Hanbosee 3 (HEeKTUBHBIN CIOCOO X PEHICHUS C YYETOM MOIYYSHHUS HOBBIX
3HAHUU O BEIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JAEATEIbHOCTH Ha OCHOBE CaMOaHalIM3a W
CaMOOIICHKH.



IHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmMeTHbIe pe3ysbTaThl OCBOEHUS Kypca « OpraHnudecKas XUMHUsD OTPaXkKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUI O XMMHYECKOM COCTaBIIAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XMMHH B MO3HAHUU SIBJICHHUM NMPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUS] U KYJIbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM AJis
pelIeHus] MPAaKTUYECKUX 3a/7ad U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPELE;

BJIQJICHUE CUCTEMOM XMMHMYECKHUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolue
MNOHATHUS (XUMHUYECKHI 3JIEMEHT, aToM, OJJIGKTPOHHas o00O0JIoYKa aToMa, MOJIEKya,
BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas (opmyna
(pa3BépHyTasi U COKpallléHHas), MOJIb, MOJISIpHAsT Macca, MOJSPHBIM OO0BEM, YTIIEPOIHBIM
ckeneT, QyHKUHUOHAIbHAS TpyNa, pagukall, U30MepHusi, U30MEpbl, TOMOJOTUYECKUNA DS,
TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA U a30TCOAEPIKAILNE COCAUHEHHS, MOHOMED, ITOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHS); TEOPUU U 3aKOHBI (TEOpHs
CTpOEHHUs opraHudeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3bIK XMMHH; MUPOBO33PEHUYECKHE 3HAHMS, JICKAIINE B
OCHOBE MMOHUMaHUS MPUUYUHHOCTU M CUCTEMHOCTH XMMUUYECKHUX SIBICHUH, (PaKTOIOrMYEeCKUe
CBEJICHHMSI O CBOMCTBax, COCTaBe, MOJYYEHHH M OE30MaCHOM HCIOJB30BAHWU Ba)KHEHIIMX
OpPraHUYECKUX BEILECTB B OBITY U MPAKTHUECKOMN JEATEIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh ~ YMEHHI  BBISIBISTH  XapaKT€pHblE  IPU3HAKK  TOHSTHIA,
YCTaHABJIMBAaTh X B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MOHITHUS IPU ONMHUCAHUU
COCTaBa, CTPOEHUS U MPEBPALLICHUI OPraHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHUN HCIIOIH30BATh XUMUUYECKYIO CUMBOJIHMKY JJIsS COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpam€HHON) (GOpMyT OpraHuYecKux
BEIIECTB M YPaBHEHUH XUMHUYECKUX PpEaKLUHM, W3rOTaBIMBATH MOAEIN MOJIEKYI
OpPraHUYECKUX BEIIECTB M1 WUIIOCTPAUA HUX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTPOCHHUS;

cOpPMUPOBAHHOCTh ~ YMEHHMM  YCTaHaBIMBaTh  MPUHAIICKHOCTh  M3YYCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBY M CTPOCHHUIO K OMNPEAENEHHOMY KIACCy/TpyIIne
COEIMHEHUN (YrieBo1oposl, KHCJIOPOJL u a30TCOAEpKAILINE COEMHEHUS,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHMsI), JaBaTh MM Ha3BaHUS IO CHUCTEMaTUYECKON
HomeHkinatype (IUPAC), a Takke mNOpUBOAUTH TPHUBUAIbHBIE HA3BaHUS OTIEIbHBIX
OpPraHMYECKUX BEIIECTB (STUJICH, MPOMUJICH, AlleTUJICH, STUJICHIJIMKOIb, TIUIEPUH, (DEHO,
dbopmanblierus, aleTanbIeruj, MypaBbUHAs KHUCIOTAa, YKCYCHas KHCJOTa, OJEHMHOBAas
KHCIIOTa, CTE€apUHOBAs KUCIIOTA, III0K03a, (PpyKTO3a, Kpaxmal, LeJuT0103a, TIUIIH);

c(OPMHUPOBAHHOCTh YMEHHS ONPENEIATh BUIbI XMMHUYECKON CBSI3U B OPraHUYECKUX
COeMHEHUSIX (OAMHAPHBIE U KPATHBIE);



c(hOpPMHUPOBAHHOCTh YMEHUS PUMEHSTH MOJOKEHUS TEOPUU CTPOCHUSI OPTaHUICCKUX
BemiecTB A. M. BytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (DU3UYECKUE W
XUMUYECKUE CBOMCTBA THUIUYHBIX MPEACTABUTENECH pa3IMYHbIX KJIACCOB OPTaHUYECKUX
BellleCTB (MeTaH, 3TaH, ITWJICH, NMPOMWJICH, aleTuieH, Oyraauen-1,3, metunoyraauen-1,3,
O€H30J1, METaHOJI, 3TAHOJ, ITHJICHIJIMKOJIb, TTTUIEPUH, (DEHO, aleTaabAeru/l, MypaBbuHas U
YKCyCHasi ~KHUCIJIOTBhI, T[JIIOKO3a, Kpaxmaj, I[eJUIl0JIo3a, aMHUHOYKCYyCHas KHCJOTa),
WJUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKAY HHUMHU YPAaBHEHUSMH COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKINI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HedTh, MPUPOAHBINA Ta3, YTOJb), CIOCOOBI MX MEPepadOTKU W MPAKTHUYECKOE MPUMEHCHHE
MPOIYKTOB MEPepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIICHHS TI0 XUMUYECKHM YPAaBHCHUSM
(Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEHIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MUCXOJIHBIX BEIIECTB WM TPOyKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMON 3HAHUU OO0 OCHOBHBIX METOJaX
HAay4YyHOTO ITO3HAHUS, HUCIOJb3YEMbIX B XUMUU IPU H3YUYEHUH BEIIECTB U XUMHYECKUX
aBieHu (HaOMIO/IeHWe, W3MEpEHUe, OKCIIEPUMEHT, MOJCIMPOBAHNE), HCIIOIh30BaATh
CUCTEMHbIE XUMHUYECKUE 3HAHUS U1 IPUHATHUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOIaTh MPaBUJIA MOJIH30BAHUS XUMUYECKON TOCYI0M
U J1abopaTopHBIM OOOpYyIOBAaHWMEM, a TakKe IMpaBuja OOpalleHus C BEIIeCTBAMHU B
COOTBETCTBUH C HHCTPYKIIUSIMH TIO BBITIOJIHCHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUI IUIAHUPOBATh M BBIMOIHATH XMUMHUYECKUN SKCIEPUMEHT
(npeBpallleHnsT OpraHUYEeCKUX BEIIECTB MPU HArpEBAHHUM, MOJyYEHHE STUJICHA U W3Yy4YEHUE
€ro CBOWCTB, KaQUYeCTBCHHBIC PEAKIIMU OPTaHMUYECKUX BEIIECTB, JAEHATypalus OCIKOB IMPHU
HarpeBaHWM, IIBETHBIC pEAKIMU OETKOB) B COOTBETCTBUM C TMPaBWIAMU TEXHHUKHU
0e30macHOCTH MpU OOpallleHHMH C BELECTBaMU M J1A0OPATOPHBIM  O0OPYIOBaHUEM,
NPENCTaBIATh PE3yJIbTaThl XUMHUYECKOTO JKCIepUMEHTa B (opme 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX Peakuuidi U (GOPMyYJIMPOBaTh BBIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUYECKHA aHAIM3UPOBATH XUMUYECKYI0 HH(POPMAIIUIO,
MOJIy4aeMyi0 W3 pa3HBIX HCTOYHHUKOB (cpenacTBa maccoBod wmHpopmarnuu, WHTEpHET U
APYTUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPABWIIA 3KOJOTMUYECKH IIEJI€CO00pa3HOro
MOBEJICHUSI B OBITY M TPYJOBOW NEATEIHHOCTH B IEISAX COXPAHEHUS CBOETO 370POBbI U
OKpYy>Karollled MNPUPOJHONM CpeAbl, OCO3HABaTh OMACHOCTh BO3JEHCTBUSI Ha JKHUBBIC
OPTraHU3Mbl OIPEICIEHHBIX OPTaHWYECKUX BEIIECTB, MOHMMAs cmbica mnokaszarens [I/IK,
NOSICHATh Ha TMpUMEpax CrocoObl YMEHBIIEHUS U TMPEJOTBPAIIEHUS WX BpPEIHOTO
BO3JICVICTBUS HA OPraHU3M YEJIOBEKA;



11 00y4YaroIIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 310POBbSI: YMEHHE MPUMEHSITh
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX O3HAHUS BEIECTB U XUMUYECKUX SIBJICHUI;

JUIA CJENbIX M CIa0OBUIAIIMX OOYyYaroIMXCs: YMEHUE MCIIONb30BaTh pelibeHO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ass 3anucu XuMuueckux Gopmy.

HPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpeameTHbie pe3yJbTaThl OCBOCHHS Kypca «OOIIass u HeopraHuyeckas XUMUs»
OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUNA: O XUMHUYECKON COCTaBISIONICH €CTECTBEHHO-
HAy4YHOM KApTUHBI MHUpPA, POJIA XUMHUHU B MO3HAHUM SIBJICHUN TPUPOABI, B POPMUPOBAHUU
MBIIIJIEHUS. U KYJIbTYpPbl JIUYHOCTH, €€ (PYHKIIMOHAIILHOM IPpaMOTHOCTH, HEOOXOIUMOMN ISt
pelIeHus] MPAaKTUYECKUX 3a/7ad U DKOJIOTMYECKM OOOCHOBAHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOAHOM CPELE;

BJIAJICHUE CUCTEMOM XHWMHUYECKUX 3HAHUM, KOTOPAS BKIIOYAET: OCHOBOIIOJATaroUIve
NOHATHUS (XUMUYECKUU DJIEMEHT, aTOM, U30TOI, S-, p-, d- AJIEKTpOHHbIE OpOUTAIU aTOMOB,
MOH, MOJIEKYJa, MOJb, MOJISIPHBIA 00bEM, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATENLHOCTD, CTEIICHb
OKHCJICHHSI, XUMHUYECKas CBsI3b (KOBAJICHTHAsl, HMOHHAs, METaJUIMYecKas, BOJAOPOAHAs),
KPUCTAJUIMYECKAss PEMETKA, TUMNbl XUMHUYECKHX PpPEaKIUW, PacTBOP, DJIEKTPOJIHUTHI,
HEXJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS JUCCOLUALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peakIMi, XUMUYECKOE paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
AJICKTPOJIUTUYECKOW Juccouuanuu, nepuognueckud 3akoH JI. M. MenpeneeBa, 3akoH
COXPaHEHHMSI MaCChl BELIECTB, 3aKOH COXPAHEHHS U MPEBPALLCHUS YJHEPTUU IIPU XUMUYECKUX
peaKkusx), 3aKOHOMEPHOCTH, CUMBOJUYECKUI S3bIK XUMHUU, MUPOBO33PEHUECKUE 3HAHUS,
Jexalmuye B OCHOBE IMOHMMAaHUs NPUYMHHOCTH M CHUCTEMHOCTHM XWUMHUYECKUX SIBJICHUU,
(dakToIOrMYecKre CBEJIEHHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHUH U OE€30MacCHOM
UCIOJIb30BAaHUU BAXKHEWILIMX HEOPraHWYECKHUX BEIIECTB B ObITY W MNPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh ~ YMEHHH  BBISIBISITh ~ XapaKTepHbIE  TMPU3HAKKA  TOHSTHM,
YCTaHAaBJIMBAaTh X B3aHMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MPU ONMHUCAHUU
HEOPraHMYECKUX BEILIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN MCTIOJI30BaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTABJICHHUS
(GbopMyn BEIIECTB UM ypaBHEHUN XWMHUYECKHX PEAKIUH, CHCTEMAaTHUYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHaiIbHbIE Ha3BAHUS OTACJIbHBIX HEOPTraHUYECKUX BEIIECTB (yrapHbIN ras,
YTJIEKUCTIBIN Ta3, aMMUaK, rali€Hasi U3BeCTh, HEraléHas U3BECTh, IUThEBAs COMA, MUPUT U
apyrue);

c(OPMHUPOBAHHOCTh yMEHUW OMpENEsITh BaJCHTHOCTh M CTEMECHb OKHUCICHHUS
XMMHUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIUYHOrO COCTaBa, BHUJ XUMHUYECKOWU CBS3U
(koBajieHTHasi,  HMOHHAs, MeETaJuIMYecKasi, BOJOPOJHAs) B  COCIMHEHUSX,  THUI



KPUCTAJUIMYECKOW PEMETKH KOHKPETHOIO BEIIECTBAa (aTOMHAs, MOJIEKYJIApHas, HOHHAasd,
METAJIMYECKAs), XapaKTeP CPENbl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COEIMHEHUM;

C()OPMUPOBAHHOCTb YMEHHUH YCTaHaBIMBATh IPUHAJUIEKHOCTb HEOPraHUYECKUX
BEIIECTB [0 WX COCTABY K OMpPENEIEHHOMY KIIAcCy/TpyIIe COeAUHEHUH (ITPOCThIE BEIIECTBA
— METaJUJIbl 1 HEMETaJIbl, OKCUIbl, OCHOBAHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHIbI, COJIN);

Cc()OPMUPOBAHHOCTb YMEHHUH pacKpbIBaThb CMBICH Iepuoauueckoro 3akona . .
MenneneeBa M JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKINU;

cOPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 31eMeHTOB 1—4 nepuonos lleprnoanyeckoil cuCTEMbl XUMUYECKHUX 3JIEMEHTOB
H. W. MenneneeBa, HCNONb3Ysl MOHATHA «S-, P-, d-DIEKTPOHHBIE OpPOUTAIN,
«QHEPreTUYECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHUYECKHX
JJIEMEHTOB M HMX COCAMHEHMM N0 nepuojaMm u rpynnam Ilepuognyeckor CcUCTEMBI
xuMudeckux saemeHToB 1. 1. Meneneena;

C()OPMUPOBAHHOCTb YMEHUN XapaKTepu30BaTh (ONHUCHIBaTh) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEILECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATH CYyIIECTBOBaHUE
IFCHETUYECKOM CBSI3M MEXAY HEOPraHWYECKMMM BELIECTBAMU C IIOMOIIBI) YpAaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUH;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(DULIMPOBATh XUMUUYECKUE PEAKIIMU MO PA3TMYHBIM
OpU3HaKaM (YUCIy M COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(Q(EKTy peakuuH,
U3MEHEHUIO CTEIEHEM OKUCIEHMsS] D3JIEMEHTOB, OOpaTUMOCTH PpEaKLHH, YYaCTHIO
KaTajau3aropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPaBHEHHS PEAKUUNA pa3IMYHBIX THIIOB,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEaKUUi MOHHOTO OOMEHA, YUMTHIBas YCJIOBUS, IpU
KOTOPBIX 3TU PEAKLUUU UAYT 10 KOHLA;

c()OPMUPOBAHHOCTh YMEHHMI NPOBOJIUTH PEAKLMH, MOATBEPHKIAIOLINE KaueCTBEHHBIN
COCTAaB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH pPacKpbIBaTh CYIIHOCTb OKHCJIMTEIILHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi TOCPEICTBOM COCTABJICHUS JJICKTPOHHOTO OanaHca 3THX
peaKuuii;

c(hOpPMHUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIINH
OT Pa3IMYHBIX (PAaKTOPOB; XapAKTEP CMEMICHHS] XUMUIECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHEIIHETo Bo3aeiicTBus (nmpuniun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHUE MPOLECCHI, JIEKAIIUE B
OCHOBE TMPOMBIIUICHHOTO  TMOJYy4YEHHUs CEPHOM  KHCJIOTBbI, aMMHaKa, a TaKxKe
c(hOpPMHUPOBAHHOCTh TPEICTABICHUNA 00 OONMX HAYYHBIX MPUHIUIAX U DKOJIOTHIECKUX
mpo0JeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHMCICHHUS C MCIOJIb30BAHUEM TMOHATHUS
«MaccoBasi J10Jig BEUIECTBA B PacTBOPE», OObEMHBIX OTHOILICHUN Ta30B MPU XUMUYECKUX
pEeaKIMsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO H3BECTHOMY KOJIMUECTBY BEIECTBA, MacCe



Wik 00bEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIJIOBOrO 3(hdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACCHI BEIIECTB, IPEBPALLECHUS 1 COXPAHEHHUS DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJII0/IaTh MPABUJIA MOJIb30BAHUS XUMUYECKON MOCYI0M
U JabopaTopHbBIM O00O0pYJOBaHHEM, a TakKe MpaBuia oOpalleHuss C BEUIECTBAMH B
COOTBETCTBUH C UHCTPYKIUSIMH IO BBITOJIHEHHUIO Ja00PaTOPHBIX XUMHUUECKHUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI IUIAHUPOBATh M BBINOIHATH XMUMHUYECKUN SKCHEPUMEHT
(pa3noxeHue NEpOKCHAa BOJOPOAA B MPUCYTCTBUU KATalU3aTopa, OIpPEAeNIEHUE Cpebl
pPacTBOPOB BELIECTB C IOMOIIBK) YHHUBEPCAIBHOTO WHAMKATOPA, BIMSHUE PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XMMHYECKOW PEaKiuu, PeaKIHH HOHHOTO OOMEHa, KauyeCTBEHHbBIE
peakuuu Ha cyinbdar-, KapOOHAT- U XJIOPUI-AaHMOHBI, Ha KATHOH aMMOHHS, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4 no Ttemam «Mertamwisl» U «Hemeramibl») B COOTBETCTBUHU C
npaBuIaMM TEXHUKMA O€30MacCHOCTU IMpU OOpallleHuU C BElIeCTBAaMU W J1aOOpPATOPHBIM
00Opy/I0BaHUEM, MPEICTABIATh PE3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (popme 3amucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuii W (OpMYyIHpOBaTh BBIBOJABI Ha OCHOBE STHUX
pE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUYECKU aHAIM3UPOBATH XUMUYECKYIO UHPOPMALIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpeJCTBAa MAaccOBOW KOMMYHHUKaluu, VHTepHET u
JPyTUX);

c(OPMUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUja SKOJOTHYECKH IIeIeCO00pa3HOro
NOBEACHUSI B OBITY M TPYJIOBOM JEATENBHOCTH B LEJISAX COXPAHEHHUS CBOETO 3J0POBbI U
OKpY>Kalollled NPUPOJHOW CpeAbl, OCO3HABAaTh OIACHOCTh BO3JCHCTBUS Ha JKHUBBIC
OPTraHu3Mbl OIPEACIEHHBIX BEIIECTB, MOHMMAas cMbIca mnokaszarens [I/IK, moscHsaTe Ha
npuMepax CrnocoObl YMEHBUICHHs] M TNPEAOTBpAIICHUS WX BPEIHOTO BO3ACHCTBHS Ha
OpraHH3M YEJIOBEKA,

JUTsE 00YYaIOIIMXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS: YMEHUE PUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;
JUTSI CIICTIBIX U CIA00BUIAIIMX O0YYAIOIIMXCS: YMEHUE UCIIONIb30BATh PEIbePHO-TOUEUHYIO
cucteMmy o6Oo3HaueHuit JI. bpaiins nis 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosauvecTBo yacoB JJIeKTPOHHbIE
HauMeHoBaHMe pa3iesioB U TEM (undposbie)
Ne i/ Konrpouabnele IIpakruyeckue
NpoOrpamMMmblI Bcero o0pa3oBaTe/IbHbIC
padoTbI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0CHOBbI OPraHM4YeCKOH XUMUU
11 IIpenMeTr opraHu4ecKor XuMHAH bubmnorexa [IOK
' Teopus cTpoeHHs] OPraHUYECKUX
i I Bu6 OK
coenunenuit A. M. Bytieposa nonuoTexa I
[ToBTOpEHME HEKOTOPBIX BOIIPOCOB
1.2 P . P P 2 1 bu6moreka [JOK
HEOPraHUYECKOW XUMUH
Uroro no pazneny 3
Paznen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIE€BOAOPOIbI — ATKAHBI 2 bubmnorexa [IOK/
HenpenenbHble yraeBoaOpOIbL:
2.2 oAt y AOPOL 6 1 bu6moreka [JOK
AJIKEHBbI, aJTKaJIUCHbI, aJTKUHBI
2.3 ApoMaTHyeCcKue yrieBOI0POIbI 2 bubmoreka [JOK
[IpupoiHBIE HCTOYHUKYU
2.5 pup 2 1 bu6mmoreka IJOK
YTJIEBOIOPOAOB U UX MepepaboTKa
Uroro no pazaeny 12




Paznea 3. Kuciiopoacoaep:kamue oprannyeckue coeIuHeHnst

3.1 CroupTtel. PeHomn 3 bu6moreka [JOK
39 Anpnerunnsl. KapOOHOBBIE KUCTIOTHI. 7 Bu6morexa LIOK /
Crnoxubie 3¢upbl
3.3 VYraeBobl 3 bu6moreka [JOK
Uroro no pazneny 13
Paznen 4. A3oTcoaep:kamue oprannveckne coeIuHeHust
4.1 AMUHBI. AMUHOKHUCIOTHI. beaku 3 bu6mmoreka [JOK
Uroro no pazneny 3
Paszgea S. BeicokoMo1eKyIsIpHbIe COEAUHEHUS
5.1 ITnactmaccel. Kayuyku. Bonokna 3 bu6morexa [{OK/
Uroro no pazneny 3
OBHIEE KOJIMYECTBO YACOB T1IO 14

[TPOI'PAMME




11 KITACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanue pa3ieoB U TeM nudpoBLIe
Ne n/m P Kontpoabnbie  IIpakTnuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3 bu6mmoreka [IOK
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOT0OOpasue 4 BuGmiorexa LIOK
BEIIIECTB
1.3 XUMUYECKUE PEaKIuu 6 1 1 bu6mmoreka [IOK
Hroro no pasneny 13 bu6mumorexa LIOK/
Paznen 2. Heoprannuyeckasi XuMus
2.1 MerTanb 1 Bbu6nuoreka [JOK
2.2 Hemeramisr 1 1 bu6mmoreka [IOK
)3 CBs13b HEOPraHMYECKUX U OPTAaHUYECKUX ) BuGmiorexa LIOK
BEIIECTB
Uroro mo pazaeny 17 bubmuorexa [JOK
Pa3nea 3. Xumusd u :Ku3HL
3.1 XuMUs 1 )KU3Hb 4 bubmuorexa [JOK
Hroro no pazaeny 4
Ha3Banue MmoayJist
OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

O.C.I'abpuensu, 1.I'.Octpoymos, C.A.CrnagkoB. Xumus. 10 xmacc
.C.I'abpuensn, U.I'.Octpoymos, C.A.CnaakoB. Xumus. 11 kmacc
I'.E.Pym3utuc, @.I',@enpaman. Xumus. 1 1knace

Tetpanp st 1a0OPATOPHBIX U MPAKTUYECKUX PabOT

COopHUK 3a/1a4 U yIIpaKHEHU N

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA
[IpoBepouHbie ¥ KOHTPOJIBbHBIE PAOOTHI

OBPA3OBATEJBHBIE PECYPCBI U PECYPCbI CETU UHTEPHE

http://school-collection.edu.ru/ - Enunast kommexmust mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB

http://www.alhimik.ru/ - AJIXMUMUK. DnekTpoHHBIH KypHAIT

http://www.chemistry.narod.ru/ - Mup xumuu

http://hemi.wallst.ru/ - Xumusi. O6pa3oBaTeIbHBIN CANT JJIsI MIKOJIHHUKOB

Xumus nis Beex - XXI: Pemenue 3amau: CaMoy4uTenb

Xumus (8-11 knacc) Bupryansnas naboparopusi: YueOHoe anekTpoHHoe u3ganue (Jlaboparopus cuctemMbl MyIbTUMEANA

Xumus. 10 kia.: Kommiekt mudpoBbeix 00pa3zoBaresbHbIX pecypcoB (1 u 2; 3 u 4 yeTBepTsaM) K yueOHUKY "Xumus. 10xm1."
O.C. I'abpuensna

Xumus. 11 ka.: Kommiext mudposix o0pazoBatenbHbIx pecypcoB (1 u 2; 3 u 4 yerBepTsim) kK yueOHuky "Xumusg. 11 xi." O.C. I'abpuensina
























