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HOACHUTEJIBHASA 3AIINCKA

IIporpaMMa O XMMHW Ha ypOBHE CpemHEro oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanuu B Poccuiickoit ®Dexpepauumy,
TpeOOBaHUII K pe3yibTaTaM OCBOCHHsS (erepaibHOi 00pa30BaTeNbHON MpOrpaMMbl CPEJHEro OOMIEro
obpazoBarus (DOIlI COO), mpencraBieHHBIX B DenepalbHOM TOCYJAapCTBEHHOM 00pa30BaTEIHHOM
cragmapre COO, c¢ yuérom Konnenmmn mnpenomaBaHusi y4eOHOro mipeaMeTa «XWMHAS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickorr ®enepaiyy, peann3yOIUX OCHOBHBIE 00pa3oBaTeNbHbIE
MPOTPaMMBI, M1 OCHOBHBIX MOJI0KeHHN «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXOIOB K pa3paboTKe HporpaMMbl MO XHMHH, K OINpEIeICHHIO OOLIeH CTpaTerdu
00y4eHus, BOCIUTAHHS U Pa3BUTHsI 00yUaroIuXcs cpeAcTBaMH yuyeOHoro npeaMeTa «Xumus» ans 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyansHble mnonoxerans PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJNel, COACp)KaHWS, pe3yJbTaToB OOydeHHs: W TpeOOBaHMH K YpPOBHIO
IMOATOTOBKHU BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, TOTydaeMoOe BBITYCKHUKAMHU OOIIeoOpa3oBaTeNbHONW OpraHH3aIlHH,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIOIINM STAllOM peaTn3aiiu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYNIMX IIEJIOCTHOM cCUCTeMe
XUMHYECKOTO 00pa3oBaHWsA. DTH IEHHOCTH KacaroTCsl TO3HAaHWS 3aKOHOB TPUPOIBI, (HhOpPMUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEe KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/0pOBBIO W MPHUPOAHON cpene. Peammsyercss xuMuueckoe oOpa3zoBaHUE OOYYAIOUIMXCS Ha
YpOBHE CpeAHero oOmero odpa3oBaHHsl CPEACTBAMH YYEOHOTO MpenMmera «XUMHs», COIEpKaHue M
MOCTPOCHUE KOTOPOTO OIPENENIeHbl B MPOTPaMMe M0 XUMHH C YIETOM CIEMUGUKA HAYKH XUMHH, €€
3HAYCHUS B TIO3HAHWY MPUPOABI M B MaTepUANbHON KHU3HN OOIIECTBA, a TAKKe ¢ yUYETOM OOIIUX 1enei 1
MPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero olmiero oOpa3oBaHHS B
Poccuiickoit ®enepanuu.

XuUMHUSL Kak 3JEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HrpaeT ocoOyi0 poiib B COBPEMEHHOU
[MBUJIM3AIMKA, B CO3JaHWH HOBOW 0a3pl MaTepuanbHOW KynbTyphl. OHa BHOCHT CBOW BKJAJ] B
(dbopMHpOBaHNE PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3[aHME IEIOCTHOTO TPEACTAaBICHHS 00
OKpY’KaroIlleM MHUpPEe KaK O €IWHCTBE MPUPOABI M YEIOBEKa, KOTOPoe GOPMHUPYETCS B XUMHUH Ha OCHOBE
TIOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHUPA, OCO3HAHHS B3aMMOCBS3H MEXKIY CTPOCHHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IMPUMCHCHUA.

TecHO B3aMMOJEWCTBYS C JPYI'MMU E€CTECTBEHHBIMH HayKaMH, XUMHS CTaja HEOThEeMIIeMOH
YaCThI0 MHPOBOH KYIBTYpBI, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TpyJa M KH3HH KaXKJIOTO YIIeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaKk HayKa CO3MaTeNbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HarpaBiieHa
Ha pelIeHue rI00aTbHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOMN, SHEPTEeTHUECKOM,
MUIIEBOH, SKOJIOTHYECKOM OE30MMaCHOCTH M OXPaHbI 37I0POBbSL.

B cooTBeTcTBHY C OOMMMHE LETSIMU U TPUHIAIIAMHA CPEIHETO 00IIero 00pa3oBaHUs COACPKAHUE
npeamera «Xumus» (10—11 kiaccbl, 6a30BbIid YpPOBEHb H3YUEHHsI) OPHEHTHPOBAHO MTPEUMYIIECTBEHHO Ha
OOMIEKYJIBTYPHYIO TIOATOTOBKY O0ydaromuxcs, HEOOXOAUMYIO UM JUISI BBIPAOOTKH MHPOBO33PEHUYECKHX
OPUCHTUPOB, YCICHUIHOIO BKIIIOYCHUA B XHU3Hb COIIMYMaA, NPOIOJIKCHUA 06pa3013aH1/151 B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBisiomuMu nipeaMera «XuUMus» ABJSIIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mmas u HeopraHuvdeckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHWM 110 HEOPTaHWMYECKOW XUMHUH (C BKIIOYSHHEM 3HAHWNA M3 OOIIeH XUMHUN)
U opraHuueckod xumuu. DopMHpOBaHHE [AaHHOM CHCTEMbl 3HAHUH NPU HUIYYCHHH MpeaMera
o0ecrieyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT00Opa3usi BEIIECTB HA OCHOBE OOLIMX MOHSTHH,
3aKOHOB U TEOPHUM XUMUHU.

CrpykTypa conepkanust KypcoB — «Opraamueckas XumMus» u «O01mas 1 HeopraHuIecKas XUuMHUsDy
chopMHupoBaHa B TpOrpaMMe IO XHMHHM Ha OCHOBE CHCTEMHOTO NOAXOJa K HM3YYECHHIO Y4eOHOTO
MaTtepuaga M OOYCIIOBIIEHa WCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha OINpeJeHEHHBIX
TEOPETHYECKHUX YpOBHAX. Tak, B Kypce OpraHMYecKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE
KJIACCUYECKOW TEOPUU CTPOCHHS OPraHUYECKMX COCAMHEHHH, a TAaKKe Ha YPOBHE CTEPEOXMMHUYECKUX U
9NIEKTPOHHBIX MPEACTaBICHUH O CcTpoeHWH BemiecTB. CBeleHHss 00 M3y4aeMBIX B Kypce BeIIeCTBax
JTAIOTCSl B Pa3BUTHH — OT YTJIEBOAOPOIOB 1O CIOXHBIX OMOJIOTHYECKH aKTHBHBIX COeOUHEHHH. B Kypce
OpPraHUYECKOW XWUMHH TONY4YalOT pa3BUTHE COOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIETO



00pa3oBaHMs [I€PBOHAYAIBHBIC IPEACTABICHUS O XUMHUCCKON CBSI3H, KJIACCU(UKAIIMOHHBIX MIPU3HAKAX
BEILIECTB, 3aBUCMOCTH CBOMCTB BEILECTB OT UX CTPOEHHSI, O XUMUUECKON PEaKIH.

[Tox HOBBIM YIJIOM 3peHUs B IpeaMere «XuMus» 0a30BOro ypOBHS pacCMaTpUBACTCSl N3yUCHHBIH
Ha YpOBHE OCHOBHOTO 00ILEro 0oOpa3oBaHMs TEOPETUUECKUI MaTepHuan U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmmas U HeOpraHHuecKas XUMHUSD)
0o0yyaromuMcsT HPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE IIEPHOAMYECKOrO0 3aKOHAa C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMK, TIyOXe MOHATh HCTOPUYECKOE H3MEHEHHUE
(YHKIHIA 3TOTO 3aKOHA — OT 0000IaroImei 10 OOBICHSIONMIEH 1 TPOTHOZUPYIOIIEH.

Enunast cuctema 3HaHUW O BaXKHEWIIMX BEIIECTBaX, HUX COCTaBe, CTPOCHUHU, CBOMCTBaxX U
NPUMEHEHUH, a TaKKe O XHMHUYECKUX PEaKUUsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MNpPOTEKaHUs
nomonHsieTcst B Kypcax 10 u 11 kiaccoB aneMeHTaMH CoAepKaHHs, HMEIOIIUMH KyJIbTYPOJIOTUIECKUI U
NPUKIAIHON XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT IIOHMMAaHMIO B3aMMOCBSI3M XHUMHUU C JAPYTHMMH
HayKaMH, pPAacKpbIBalOT €€ poJib B TIO3HABATEIbHOM M TPAKTHUECKOW MAEATENFHOCTH 4YeJOBEKa,
CIOCOOCTBYIOT BOCIUTAHWIO YB&KEHHS K TPOIECCY TBOPUECTBA B OONACTH TEOPUU U MPAKTHYECKHUX
NPUIOKEHUH XHUMUH, IOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobjeMax, CBA3aHHBIX C XHMHEHW, KPUTHYECKH OCMBICIMBATh MHAOOPMALMIO M NPUMEHATH €€ s
IIOITOJIHCHUA 3HaHHI7[, PEHICHUA MHTCIUICKTYAJIbHBIX U SKCIICPUMCHTAJIbHBIX UCCIIEA0OBATCIIbCKUX 3a/1a4. B
LEJIOM COAEp)KaHue y4yeOHOro mpenmera «XHMHUS» NAHHOTO YPOBHS M3YYEHHUS OPHUEHTHUPOBAHO Ha
(dbopMupoBaHUEe y OOYyYarOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI I TMOHUMAaHUS (PMIOCO(MCKUX HIEH,
TaKMX KaK: MaTepHajbHOE EJUHCTBO HEOPTraHMYECKOTO M OPraHUYecKOro MHpa, OO0YCIOBICHHOCTH
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHUEM, [T03HABAEMOCTb IIPUPOIHBIX SBJICHUN IIyTEM 3KCIIEPUMEHTA
U pelleHHUs NPOTUBOPEUYUil MEXIY HOBBIMH (DaKTaMH M TEOPETUYECKUMH HPEANOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUH B PEIICHUH JKOJOTHYECKUX NpolieM, a Takxke MpobdieM cOepekeHUs SHEPreTHUECKUX
PECYpPCOB, ChIPbsl, CO3JaHUsI HOBBIX TEXHOJOTUI U MAaTEPUAJIOB.

B mnnane pemieHust 3ajad BOCHHUTAHUS, PA3BUTHS M COLMAIM3aLMU OOYYarOIIUXCS IMPHUHATHIE
OporpaMMOi IO XHMHM HOAXOIABl K ONPEACICHHIO COACPXKaHMs M IOCTPOCHMS MpeaMera
npeycMaTpUBalOT (OPMUPOBAHNE YHHBEPCAIHHBIX YYeOHBIX JEHCTBHI, MMEIOMNX 0a30BOe 3HAUYCHUE
JUTSL Pa3TIMYHBIX BUJIOB JIESITEIBHOCTH: pelIeHHs TIpo0IieM, NOUCKa, aHaln3a u 00paboTku uHpopMaImy,
HEOOXOMUMBIX JJsl MpUOOpEeTEeHHs OIbITa MPAKTUYECKOH M  HCCIeNOBaTEeNIbCKONW JIESTEIbHOCTH,
3aHUMAIOIIEeH B)KHOE MECTO B IO3HAHMH XHMHH.

B mpaktuke mpernonaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOTO o0mero oOpa3oBaHMs, Tak W Ha
YPOBHE cpegHero oouiero oOpa3oBaHusl, NPU ONpPEIEICHUN COIEPKATEIbHOW XapaKTepPUCTUKU Lened
U3y4eHHs TNpeAMeTa HaNpaBICHHUEM MEepPBOCTENEHHONH 3HAYMMOCTH TPAAUWLMOHHO NPHU3HAETCS
(dopMHpOBaHNE OCHOB XMMUYECKOH HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESITeIbHOCTH YeOBEKa M KaK OZHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOOMUYECKONH TOUYKU
3pEHMS TAKOW IMOAXO K ONPENESIICHHIO LeJIel N3yueHHsI TPEeAMETa SIBISETCS BIIOJIHE ONPABIAHHBIM.

Cormacuo JIaHHOﬁ TOYKE 3PCHUA TJIaBHBIMH LEIISIMU U3YYCHUA ITPEAMETA «Xumus» Ha 6a3OBOM
ypoBae (10 —11 xJ1.) BISIFOTCSI:

e (QopMHpOBaHHE CHUCTEMBl XMMHUYECKHX 3HAHWH KaK Ba)KHEHMIIEW COCTaBIAIOUICH €CTECTBEHHO-
HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIIOYEBbIC MOHSATHUS, (yHAaMEHTaJIbHbIC
3aKOHbI W TEOpHUHU XHWMHH, OCBOCHHUEC HA3BIKA HAYKHW, YCBOCHHWEC W IIOHMMAaHHUE CYIIHOCTH
JOCTYITHBIX 000O0IIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HUCTOpUEH WX
PasBUTHS M CTAHOBJICHUS,

e (QopMHpOBaHME U PAa3BUTUE NPEACTABICHUA O HAYYHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHAYECKUX pPEeaKlHid, HEOOXOIUMBIX Ui MPHOOPETEHUs] YMEHHHA OPUEHTUPOBATHCS B MHPE
BCHICCTB MW XHMHUYCCKUX ﬂBHeHHﬁ, UMCIOIIMUX MECTO B IpUPOAC, B HpaKTH‘IeCKOﬁ u
MOBCEAHEBHOMN JKH3HHU;

e pa3BUTHE YMEHUH M CIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOJIOACHUEM M OOBSCHEHHUEM
XUMHAYECKOT0 SKCIIEPUMEHTA, COOMIOACHUEM MTPaBUiI O€30MacHOr0 00paIeHus! ¢ BEIIECTBAMHU.

Hapsany c¢ stum, copepkaTenbHas XapakTEpUCTHKAa LeJded M 3ajad U3ydeHUs IIpeaMera B
IporpaMMe IO XUMHHM YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHM INPHOPUTETaMHU B
cucteme cpegHero oOmiero obpaszoBaHusi. CerogHss B NPENOAaBaHUM XMMHUU B OOJbIIEH CTENEHH
OoTHaéTcsl MpEeNIoYTeHHE NPAKTHYECKOH KOMIIOHEHTE COJIEpXaHUs OOyueHHs, OpPUEHTHPOBAaHHOH Ha
HOJTrOTOBKY BBIIIYCKHUKA 00I1e00pa3oBaTeNbHONM OpraHU3alluy, BiaJCrollero He HaOopoM 3HaHUi, a



(GYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHUSMH aKTHBHOTO IOJTYyYCHHS 3HAHUH M
NPUMEHEHUS UX B peaJbHOM JKH3HU JUIS PEIICHNS MPAKTHYECKNX 3a/1a4.

B cB3M ¢ 3TUM Npu KM3yYEHHH mpenMmera «XHMHUs» JOMUHHpYIOLIlee 3HaYyeHHWE MPUOOPETaroT
TaKue LeNU 1 3a]a49H, KaK:

ajanTanys OOYYalOIIMXCsl K YCIOBHSM THHAMHYHO pPa3BHBAIOIIETOCS MHpa, (OPMUpPOBaHHE
MHTEIUIEKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITETIbHOMY MPUHSTHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallUsX, CBI3aHHBIX
C BEIIECTBAMH U UX NPHIMEHEHHEM;

¢dopMupoBaHHEe y OOyYaIOMUXCA KIFOYEBBIX HABBIKOB (KJITFOYEBBIX KOMIIETEHITHI), MMEIOIINX
YHHUBEpCAIbHOE 3HAUYEHHE AJISl Pa3IMUHBIX BUAOB JIESATEIBHOCTU: pEIICHHUs NPoOJieM, IOUCKa, aHaIh3a U
00paboTku uH(pOpMaLnU, HEOOXOAUMBIX AJsl MPUOOPETEHHs OIBITa NESTEIHHOCTH, KOTOpas 3aHHUMaeT
Ba)KHOE MECTO B IIO3HAHWM XHMHH, a TaKKe IS OLCHKH C IMO3HIMH JKOJOTMYECKON 0e30ImacHOCTH
XapakTepa BIUSIHUS BEIIECTB M XUMUYECKHUX MIPOLIECCOB HA OPTaHM3M YENIOBeKa U MPUPOTHYIO CPeay;

Pa3BUTUC TI03HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CHOCO6HOCTCI>'I
00yJaromuXCs: CIIOCOOHOCTH CAMOCTOSATEIBHO NMPHOOPETaTh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBHU C
KM3HEHHBIMHU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HH()OPMAIIOHHBIE TEXHOJIOTHHU IS TIOMCKa
Y aHanu3a y4eOHOW M HAyYHO-TIOMYJISpHON HH(OpMAIMK XUMHUECKOTO COCPKAHHUS;

dopMupoBaHHEe W pPa3BUTHE y OOYYAIOIIMXCS ACCOUMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HAOIOJaTeTFHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, IPH
IJIAaHUPOBAHUHN U MPOBEACHUN XUMUNUYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTaHUE y oOydaromuxcs yOekIEHHOCTH B T'YMaHHMCTHUECKOW HANpaBICHHOCTH XUMHH, €€
BOXHOH POJM B PEHICHHH TIO00AIBHBIX MPOOJIEM panMOHAIBHOTO MPUPOJONOIB30BAHMS, MOMOIHEHUS
SHEPreTHUECKUX PECYpPCOB W COXpPaHEHHs] MPUPOAHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OepeKHOTO OTHOIIEHUSI K TPUPOJIE U CBOEMY 3JI0POBBIO, a TAKKE MPHOOPETEHUSI OIBITA MCIIOIB30BAHUS
HOJYYSHHBIX 3HAHWU JUIS NPUHATHS T'PAMOTHBIX PELICHHH B CHTYAIMsX, CBSI3aHHBIX C XUMHUYECKHMHU
SIBJICHUSIMU.

B yueOHOM maHe cpeHero o0mero o0pa3oBaHus peAMET «XUMHs» 0a30BOTO YPOBHS BXOJUT B
cocTaB npeaMeTHol obnactu «EcTecTBeHHO-HayYHBIC TIPEAMETHD.

OO0miee yucao YacoB, OTBEAEHHBIX Ul U3YYEHHs XMMHH, Ha 0a30BOM YpOBHE CpPEIHEro oOmiero
oOpa3zoBanus, cocTaBigeT 68 yacoB: B 10 kmacce — 34 waca (1 yac B Henemo), B 11 xmacce — 34 gaca (1
4yac B HEEIIO).

COJEPXAHUE OBYYEHUSA

10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTudyecKkue 0CHOBbI OPraHUYeCKOH XUMHUHU

IIpenMer opranuuyeckol XUMUH: €€ BO3ZHUKHOBEHHE, Pa3BUTHE M 3HAYEHHE B TOJYYEHHH HOBBIX
BEILECTB U MarepualioB. Teopusi CTPOCHMsI OpraHUYECKUX coenuHeHuid A. M. bytiepoBa, €€ 0CHOBHBIE
nosokeHusi. CTpyKTypHbIE (OPMYIBI OPraHMYEeCKHX BEHIECTB. | OMOJOTHS, M30MepHs. XUMHUYECKas
CBA3b B OPraHUYECKUX COETMHEHHIX — OIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBiaenne o kiaccupUKalMKM OpPraHUYECKUX BemlecTB. HoMeHkKIatypa OpraHM4ecKux
COeMHEHNH (CHcTeMaTHYecKas) M TPHUBHAIbHBIE Ha3BAaHUS BAXKHEHIINX TPEACTAaBUTENIEH KJIAcCOB
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOABl H3YYEHHUS BEIIECTB M HUX MPEBPALCHUI: O3HAaKOMJIEHHE C
o0pa3namMi OpraHMYeCKHX BEIIECTB W MaTepHaJlaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpPraHWYECKUX BEUIeCTB, HAOIIOJACHWE W OINMUCAHHWE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO
OpraHUYECKUX BEIECTB MIPU HAarpeBaHUH (IUIaBJeHHE, 00yTIMBaHHE U TOPCHUE).

YraeBogopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psAJl. MeTaH U 3TaH — MPOCTEHIINe MPEACTABUTENN
ANKaHOB: (U3UYECKUE M XMMHYECKHE CBOWCTBAa (peaklMy 3aMEIICHUS W TOPEHUs), HaXOXKICHHUE B
MIPUPO/IE, TOJIyYEHUE U TPUMEHEHHUE.



AJKEHBI: COCTaB W CTPOCHHUE, TOMOJOTHYCCKHU psAn. OTHICH W TPONWICH — MPOCTECHIIHE
NPEACTaBUTENN AIKEHOB: (u3uyeckne M XUMHUYECKHE CBOHCTBa (peakuuy TIUAPUPOBAHUS,
raJloTeHUPOBaHMSA, THAPATALH, OKUCICHUS U TIONMMEPHU3alIiN ), OJTy4YeHUE U TIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 1 MeTunOyTagueH-1,3: cTpoeHue, BayKHEHIINE XUMHUYECKHE CBOWCTBA
(peakuus nonuMepusanun). [lomyyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKWHBI. COCTaB W OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUN psA. ANETHICH — IMPOCTCHIIHH
NpeACTaBUTENb AaJKHHOB: COCTaB, CTpOoeHHE, (U3NYECKWEe | XUMHYCCKHE CBOWCTBAa (peakuuu
THIPUPOBAHMSL, TATOT€HUPOBAHU, THAPATALINN, TOPEHHST), IOJIyYeHUE U IPUMCHEHHE.

Apensl. benzom cocraB, cTpoeHue, (QUIMYECKHE MW XUMHYECKHE CBOWCTBAa (peakIuu
raJlOTeHUPOBAaHHS U HUTPOBAHUS ), TOJYYeHUE U IPUMEHEHUe. T0y0L: cocmas, cmpoenue, huzuieckue u
Xumuyeckue ceOUCmMea (peakyuu 2al02eHUpPOBaHUs U HUMPOBAHUs), NONYy4eHue U NpuUMeHeHue.
TokcudHOCTE apeHOB. ['eHeTHYecKas CBA3b MEXIY YIJIEBOAOPOAAMH, NMPHUHAICKAIMAMA K PA3INIHBIM
KJIaccaM.

[TpupoaHbie UCTOYHHUKH YTIIeBOAOPOAOB. [Ipupoansiii ra3 u nonyTHele HedTsHbIe Ta3bl. HedTs 1
e€ mpoucxoxaeHune. CmocoOsl TiepepabOTKM HE(TH: TEpPEeroOHKa, KPEKWHT (TepMHYECKHUH,
KaTaJIMTHYeCKuit), nmuponu3. IIpoaykTel nepepaboTku HedTH, NX NPUMEHEHHE B IIPOMBIIIJICHHOCTH U B
ObITY. KaMeHHBIH yroib ¥ IPOIYKTHI €ro nepepadoTKy.

OKCIepUMEHTANbHBIE METOABl W3YYEHUS BEIIECTB W HX MPEBPALICHUI: O3HAaKOMJIEHHE C
o0pa3uamu IIacTMacc, KaydyKoB U pe3uHsbl, Komiekiuu «Hed1e» u «Yromasy, MoaenupoBaHue MOJIEKYI
YIJIEBOIOPOJIOB U TaJIOT€HOMPON3BOJHBIX, TIPOBEJCHNE MPAKTHYECKOH paboThI: MOMy4YeHHE JTWIIEHA U
U3Y4EHHUE €r0 CBOMCTB.

Pacuérnele 3anaun.

Bbruucnenus Mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00bEMa, KOJIUYECTBa HCXOJHOTO
BEIIECTBA WMJIM MPOAYKTA PEaKIMU MO W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OIHOTO W3 MCXOTHBIX
BEIIECTB MM MPOLYKTOB PEaKIIH).

Kuciopoacogepsxamue opranndecKkue coeuHeHNs

[MpenenbHBIE OHOATOMHBIE CIIUPTHI. METaHON U ATAHOI: CTpOEHHE, (HU3NUECKUE U XUMHUECKHE
CBOIicTBa (peakIuu C AaKTUBHBIMH MeETalJlaMH, TaJOr€HOBOJOPOJAaMH, TOpPEHHUE), TPHUMEHEHHE.
Bonoponusie cBs3M MeXIy MOJNEKylamMu cHUpToB. JleficTBHE MeTaHojla M OTaHOJNA HAa OPraHu3M
YyeJIoBeKa.

MHOroaToMHbIe CIUPTHL. DTWICHTIHMKONb M TJIHWIEPUH: CTPOCHWE, (U3MUECKHEe M XUMHUYECKHE
CBOWCTBa (B3aMMOJECHCTBHE CO ILEIOYHBIMH METAIJIAMH, KAUeCTBEHHas peaklus Ha MHOTOAaTOMHBIE
cnupThl). JleficTBrue Ha opranu3M 4eioBeka. [IpuMeHeHne rivuepruHa 1 3TUIICHIIIUKOIIS.

®eHOM: CTpoeHHE MOJEKYNbl, (rU3ndYeckne M XUMHYECKHE CBOWCTBA. TOKCHMYHOCTH (peHona.
IIpumenenue denomna.

Anpneruapl U kemoHuvl. PopManbAerul, aleTadbAeru]: CTpOoeHHe, (QU3NYeCKHe U XMMHYECKHUE
CBOIiCcTBa (peakny OKUCIEHHS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIINH), IOTyIeHNE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeieNibHbIE KapOOHOBbIE KHCIOTHL. MypaBbHHasE H yKCYCHas KHCIIOTHI:
CTpoeHue, (U3MYECKHe W XUMHUYECKHE CBOWCTBa (CBOMCTBa, OOLIMe sl Kiacca KHCIOT, pPeaKIus
stepudukanmn), morydeHne u npuMeHeHre. CTeaprHOBas M OJIEMHOBAsl KHUCIOTHI KaK MPEACTABUTENH
BBICIINX KapOOHOBBIX KHCIIOT. MBLIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, HX MOIOIIEe JeCTBIE.

Crnoxusble 3QUpbl Kak NpOU3BOIHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢QupoB. JKupsl.
I'mnponus sxupos. [lpumenenne xupos. bruonornueckas poib )KMpOB.

YrneBojpl: coctaB, KiaccH(UKanus yrieBojoB (MOHO-, JW- W Tojucaxapujisl). [moko3a —
NPOCTEHIINI MOHOCAaXapHull: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJIbl, (pU3HUYECKHe U XMMHYECKHE CBOMCTBA
(B3ammoperictBue ¢ ruapokcuaom Memu(ll), okucieHne ammmuayHBIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXJIEHHE B NPHPOJIE, MPUMEHEHHE, OUOIOTHYECKAs POIlb.
®ortocunTe3. PPyKTO3a KaK H30MEP TIIFOKO3HI.

Kpaxman m wnemmono3a Kak NpUponHble monuMepbl. CTpoeHHE KpaxMana M LEJUTIONIO3BI.
dusnueckre ¥ XUMHYECKHUE CBOICTBA KpaxMaia (TUAPOIIN3, KAUECTBEHHAS PEaKIMs C HOIOM).

OKcIepUMEHTaIbHbIE METOIbI U3YUEHHsI BEIECTB U UX IPEBpAIlEeHU: IpoBeacHNe, HaOIr0IeHe
U OINMCaHWE JEMOHCTPALMOHHBIX OIBITOB: FOPEHHME CIHUPTOB, KAUYECTBEHHBIE pPEAKIUU OJHOATOMHBIX
cnupToB (OKucieHue sTanoda okcuaoM meau(ll)), MEHOroaTOMHBIX CTUPTOB (B3aMMOACHCTBHE TIHLIEPUHA
¢ ruapokcumoMm Meau(ll)), ampaernmoB (OKWCICHWE aMMHAYHBIM pacTBOpoM okcuma cepebpa(l) m




ruapokcuaoM Meau(ll), B3auMomeicTBHE Kpaxmajga ¢ HOJIOM), IIPOBEICHHE TMPAKTHICCKOH pabOTHI:
CBOICTBa pacTBOpa YKCYCHOM KHCJIOTBHI.

PacuérHsble 3anaun.

Boruncnienust mo ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMWYECTBA HCXOIAHOTO
BEIIECTBA WJIM NMPOAYKTa PEAKIMU MO H3BECTHHIM Macce, 00bEMY, KOIWYECTBY OIHOIO M3 MCXOTHBIX
BEIIIECTB WM IPOLYKTOB PEaKIH).

A3zoTcozepKale OpraHuuecKiue COeAHHEHHS.

AMHUHOKHUCIIOTBI Kak aM(OTepHble OpraHudeckue coeAauHeHus. Dusznyeckne U XUMHUYECKHE
CBOWCTBA aMHUHOKHUCIIOT (Ha MpUMepe IMHurHa). bruonornueckoe 3HaueHne aMuHOKHUCIOT. [lenTuapl.

Benku kak mpuponHbie BEHICOKOMOJIEKYIISIpHBIE coennHenust. [lepBuunas, BropuyHas M TpeTHYHAS
CTpYyKTypa 0enkoB. XMMHUYECKHE CBOWCTBA OETIKOB: TUAPOJIN3, ACHATYpalHs, KaueCTBEHHBIE PEaKLUN Ha
Oernkm.

OKcIiepuMeHTaNbHBIE METOJIbl N3YyUCHHSI BEIIECTB M MX MPEBpAIleHU: HAOIIOJCHUE U OMHUCAaHHE
JACMOHCTPAIIMOHHBIX ONBITOB: JC€HATYpaluia 6CHKOB IIpy Harp€BaHu, UBETHLIC PECAKIIUU GCHKOB.

BbicokoMoJieKy/IsIpHbIE COeITMHEHH

OcCHOBHBIE TOHSATHA XUMHUH BBICOKOMOJICKYJSIDHBIX ~COCIMHEHUI: MOHOMEp, MOJHMMED,
CTPYKTYPHOC 3BCHO, CTCIICHbL IIOJIMMCpU3AllMH, CPpCAHAd MOJICKYJIsIpHAasd Macca. OcHOBHBIE METO/bI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEANHEHUH — OIMMEPHU3ALHS U TOJIMKOHICHCALIHSL.

OKCIIepUMEHTANbHBIE METOIbl H3YyYCHHMs BEIIECTB M WX NPEBPALICHUH: O3HAKOMJICHHE C
oOpasiamMu NMPUPOIHBIX U HCKYCCTBCHHBIX BOJIOKOH, TUIACTMACC, Kay4yKOB.

MexnpeIMETHBIE CBSI3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU HM3ydeHUH opraHudeckod xumuu B 10 kjacce
OCYILIECTBIISIETCSl Yepe3 MCIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHSTHH,
SBIAIOMINUXCA CUCTEMHBIMU JJIs1 OTACIIBHBIX IMPEAMETOB €CCTCCTBCHHO-HAYUYHOI'O HUKJIA.

OOmue ecTrecTBEHHO-HAY4YHbIC NOHSATHA: SIBICHHME, HAy4HBIH (pakT, rumoresa, 3aKOH, TEOPHs,
aHaln3, CHUHTE3, KiacCHpUKauus, TMEPUOJNYHOCTb, HAONIOACHUE, W3MEpPEHHE, OSKCIICPUMEHT,
MO/JIETUPOBAHHE.

Owusnka: Marepusi, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKYJa, SHEPreTHUECKHI YPOBEHbD,
BEIIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (pU3MYecKHe BEIWYMHBI M COUHMLBI HX
HU3MEPEHUS.

buonorusi: kmerka, opraHm3Mm, Ouocdepa, OOMEH BelIeCTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKN aKTUBHBIE BellecTBa (OSIKH, yTIeBOIbI, JKUPBI, PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE IIOPO/IBL, TIOJIE3HBIE UCKONIAEMbIE, TOILUTUBO, PECYPCHI.

Texnonorus: MUIOCBBIC MPOAYKTBI, OCHOBLI pPAIMOHAIBHOI'O IMHWTaHUA, MOIOMIMC CPCIACTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IIpenapaTbl, MaTepHalbl M3 MCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue OCHOBbLI XMMHUH

XuMUYeCcKuit 3neMeHT. AToM. SIIpo aToma, W30TOIBL. DIEKTPOHHAs 000JI0YKa. DHEPTeTHIECKHE
YpOBHH, TOXYpPOBHH. ATOMHBIE opbOuramu, S-, P-, 0- smementsl. OCOOEHHOCTH paclpereacHus
AJIEKTPOHOB TIO0 OpOWTAIsIM B aTOMax »JJIEMEHTOB IEPBBIX YETBIPEX NEPUOMOB. OIJIEKTPOHHAS
KOH(UTYpaIns aTOMOB.

IIepuonnueckuii 3axkoH u Ilepuonnueckas cucrema xumudeckux aieMeHtoB J[. M. Menpeneesa.
Ces13p neproAnUeckoro 3akoHa u llepuonndeckoii cuctemsl xumuaeckux anneMeHToB J. M. Menzaeneena
C COBPEMEHHOM TEOpHEeH CTpPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHUYECKHUX
JJIEMEHTOB M 00pa3yeMbIX MMH MPOCTBHIX M CJIOXHBIX BEIIECTB 10 TpylnaM U IepuojaM. 3HadeHHe
TIEPUOAMYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BelecTBa. XUMUYECKas CBSA3b. BHUIBI XUMUYECKOW CBS3M (KOBAJICHTHAS HETOJSPHAS U
MOJIIpHASI, WOHHAS, MeTauimdeckas). MexaHu3mbl OOpa30BaHUs KOBAJICHTHOW XUMHUYECKOW CBSI3U
(oOMEHHBIN W JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTH. DIEKTPOOTPHUIATEIHLHOCTD.
Crenens okuciaeHus. VIOHbI: KAaTHOHBI M AHUOHEI.



BemecTBa MONEKYIISIPHOTO W HEMOJIEKYISIPHOTO CTPOSHHA. 3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunsl KPUCTANTMIECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THIIA KPUCTAJUTMYECKOW PEIIETKH.

[TonsiTue 0 nAuCHEpCHBIX cucTemax. VICTUHHBIE U KOJUIOMIHBIE pacTBOphl. MaccoBas mOJs
BEIL[ECTBA B PaCTBOPE.

Krnaccudukamuss Heoprannmdeckux coeauHeHnd. HomeHkiaTypa HEOpraHMYeCKHX BEIIECTB.
I'eneTndeckast cBsI3b HEOPTaHMYECKUX BEIECTB, MPHUHAICKAINUX K PA3TMIHBIM KJIACCaM.

Xumundeckas peakius. Kiiaccupukanus XdaMUYeCKUX pEaKlii B HEOPraHMUECKON U OPraHUYeCKOM
XUMHH. 3aKOH COXpaHEHHWs MacChl BEIIECTB, 3aKOH COXPAaHEHUS W TMPEBpAIleHUs DSHEPTHH TpH
XUMHYECKHUX PEaKIUIX.

CKOpoCTh peakiiuy, €€ 3aBUCUMOCTD OT pa3InyHbIX GakTopoB. OOpaTHMbIE peakiuu. X UMUIECKOES
paBHOBecue. DakTOpHhI, BIUAIOIINE Ha COCTOSHUE XUMHUUeckoro paBHoBecus. [Tpunmun Jle Hatense.

OnektponuTHdeckas aucconuanysi. CHIIbHBIE U clTa0ble IeKTPOIUTEI. Cpena BOIHBIX PacTBOPOB
BEILIECTB: KHCIasl, HEUTpalbHasl, IICIOYHAS.

OKHCIUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKITUH.

DKCTepUMeHTaIbHbIE METOJIbI W3YYEHHUS BEIISCTB M WX MPEBpAIEHUI: MEMOHCTpAIUs TaOIIHIl
«lepuognueckass cucrema xumuueckux »saemeHToB JI. W. MeHneneeBay, H3ydyeHUE MOJeENeH
KPUCTAJUTMYECKUX PEIIETOK, HAOIIOJCHUE M ONMCAHUE JICMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OIBITOB
(pa3mokeHue TEpPOKCHIAa BOJOPOJa B TPHUCYTCTBUM KaTalM3aTopa, OIpeNeieHHe Cpelbl PacTBOPOB
BEIIECTB C TMOMOIIbI0 YHHBEPCATHHOTO WHIMUKATOPA, pPEaKIWH HOHHOTrO oOMEeHa), NpOBEICHHE
MPaKTHUECKON paboThl «BiusiHUE pa3inyHbIX (PAKTOPOB HA CKOPOCTh XMMUYCCKOU PEAKIIHM.

PacuéTHbie 3anaun.

Pacu€Ttel Mo ypaBHEHHSIM XUMHYECKHX PEaKIWH, B TOM UYHCIEC TEPMOXMMUYECKHUE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSITHUS «MAaCCOBAsI TOJISI BEIISCTBAY.

Heopranuyeckas xumust

Hewmeramnsl. [Tonoxxenue HemeramuioB B [lepuonnueckoil cucteme XxuMuyeckux 3neMeHToB 1. U.
MengeneeBa U OCOOCHHOCTH CTpOeHHs aToMOB. (DU3WYECKHE CBOWCTBA HEMETAIUIOB. AJUTOTPOIHS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cephl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAKHEHUIIMX HEMETAJIOB (TalIOr€HOB, Cephl, a30Ta, Gocdhopa, yriepoaa u
KpEMHHUS) U UX COSAMHEHUH (OKCHIOB, KHCIOPOACOAEPIKAIINX KACIOT, BOAOPOIHBIX COSTNHEHHH).

[IprMeHeHrEe BaXKHENIITMX HEMETAJUIOB U UX COEIMHEHUI.

Meramibl. 1lonoxxenne meramioB B Ilepuonnueckoil cucrteme Xxumudeckux ajeMeHroB [I. M.
MengeneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J04YeK aToMOB MeraiuioB. OOmme (Gpu3nveckue
cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN sl HANPSXKEHUH METaIOB.

XuMHYeCKHe CBONCTBA BAXKHEUIIMX METAUIOB (HATPHIA, Kajduil, KaabllMid, MarHWi, aTlOMHHHMA,
IIUHK, XPOM, JKEJI€30, MEJIb) M UX COSTUHEHU.

O06mmue ciocoOwI ToydeHus MeTauioB. [IpiMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIIepUMEHTAILHBIE METOABl HM3yUEHHUs BEIIECTB W WX MPEBPAIICHUI: W3Y4YCHHE KOJUICKITUH
«MeTtamisl U CIUIaBbI», 00pa3oB HEMETALIOB, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a1ad, HaOIoeHnue H
ONHCaHWE JEMOHCTPAIMOHHBIX W J1a0OpAaTOPHBIX OIBITOB (B3aMMOJCHCTBUE THIPOKCHIA ATOMUHUS C
pacTBOpaM¥ KUCJIOT M IIEJI0UeH, KaYeCTBEHHBIC PEaKIINU Ha KATHOHBI METAJIIIOB).

PacuérHbie 3a1aumn.

Pacu€tel macchl BeriecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJHYECTBY BEIECTBA, MAacCe WU
00BEMY OZIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, pACUEThl Macchl (00bEMa, KOITMUYECTBA BEIIECTBA)
MPOTYKTOB PEAKITUH, €CITH OJTHO M3 BEIIECTB MMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B 00€CIEYEeHHWH 3KOJOTHYECKON, JHEPreTHYECKOW W THINEBON O€30MacHOCTH,
pasBUTHHN MeIUIUHEL. [[OHATHE 0 HAYIHBIX METO/IaX MIO3HAHMSI BEIIECTB U XUMUIECKUX PEAKITHA.

IIpencraBiaenuss 00 OOUIMX HAYYHBIX NPUHIMIIAX TPOMBIIUICHHOTO IOJYYSHHs BaXKHEHIITUX
BEILECTB.

UemoBeK B MHpE BEUIECTB W MaTepHANIOB: BaXHEHWIIME CTPOUTEIBHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE =~ MaTepHajbl, KpacKd, CTEKJO, KepaMuKa, MaTepuanbl Ui D3JIeKTPOHUKH,
HaHOMAaTepHalbl, OPraHUICCKUE U MIUHEPAILHBIC YI00PCHUS.

XuMus U 30pOBbE UETIOBEKA: MpPaBHUIia HCHOIb30BaHHUS JICKAPCTBEHHBIX IpENapaToB, MpaBuiiad
0e30MacHOr0 UCTIOJIb30BaHMUS IPENapaToB OBITOBOI XMMHUU B TOBCEIHEBHOW YKHU3HU.

MexnpeaMeTHbIE CBA3H.



Peanmzarus MeXIpEIMETHBIX CBSI3CH NMPH W3YYCHHWHM OOINEH W HEopraHWdecKod Xumuu B 11
KJIacCe OCYIIECTBIISIETCS HYepe3 HKCIIONb30BaHNWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATHHA, TaK W
TIOHSITUH, SIBISIFOIINXCSI CHCTEMHBIMU JJI OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me eCTeCTBCHHO-HAYUYHBbIC TOHSATHS: HAYYHBIM (akKT, TUIIOTE3a, 3aKOH, TCOpHs, aHaJu3,
CHHTe3, Kiaccu(ukanms, MepHOANIHOCTh, HAOIIOZEHHWEe, SKCIIEPHMEHT, MOJEIHPOBAHUE, W3MEpEHHE,
SIBIICHUE.

®usuka: Marepusi, JHEpPrusi, Macca, aToM, OJJICKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIL,
pPaMoOaKTUBHOCTh, MOJIEKYJIA, YHEPTETHIECKUI YPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSTHHE
BellecTBa, (U3NIECKIE BETMYNHBI U €INHUIBI UX U3MEPEHHS, CKOPOCTD.

Buonorus: kimetka, opraHu3M, 3KOCHUCTeMa, OWocdepa, MaKpo- ¥ MUKPOIICMEHThI, BUTAMUHEI,
0OMEH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHepabl, TOpHBIE TTOPOBI, TTOJIE3HBIE HCKOMIaeMbIe, TOTUINBO, PECYPCHI.

TexHonmorus: XUMHUYECKass MPOMBIIUICHHOCTh, METALTYprusi, MPOU3BOJICTBO CTPOUTEIHHBIX
MaTepUaJIOB, CEILCKOXO3IHCTBEHHOE MPOM3BOJICTBO, IHINEBAs NMPOMBIIUICHHOCTh, (hapMalieBTHYECKas
MIPOMBIIIUICHHOCTD, TPOU3BOJICTBO KOCMETHYECKHX TMPEeNaparoB, IMPOHU3BOJCTBO KOHCTPYKITMOHHBIX
MaTepuasoB, AIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TIPOTPAMMEBI 110 XUMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pE3ysbTaTaM OCBOCHHS OOYYArOIIMMHUCS MPOrpaMm
cpeaHero oOmero oOpa3oBaHUS (JMYHOCTHBIM, METalmpeAMETHHIM U MpeaMeTHbIM). HayuHo-
METOANYECKON OCHOBOH Uil pa3padOTKU IJIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHHUS NPOrPaMM CPEIHErO
o011ero o0pa3oBaHus ABJSETCS CUCTEMHO-ACATENbHOCTHBIN MOIXO.

B cooTBeTCTBUM C CHCTEMHO-/IEATEILHOCTHBIM MTOIX0JIOM B CTPYKTYpE JINYHOCTHBIX PE3yIbTaTOB
OCBOCHHUSI TIpeIMeTa «XUMHS» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUSI BBIIENEHBI CIIEIYIONIUE
COCTaBJISIOLINE:

OCO3HaHWE OOYYaIOIMMHUCS POCCHUHCKON TIpa’kIaHCKOM HIASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEIETICHHUIO;

HaJIN4YMe MOTHBALIMH K 00YUEHHUIO;

LIeJICHANPABJICHHOE PAa3BUTUE BHYTPEHHUX YOSKICHWH JUYHOCTH HA OCHOBE KIIOUYEBBIX
EHHOCTEH U UCTOPUYECKUX TPAJUIHHA 0a30BOM HAYKU XUMHUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCSI B CBOCH JAEATENBHOCTH
LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIIUMH LEJIOCTHOW CUCTEME XUMHUYECKOI0 00pa30BaHus;

HaIM4Yhe TMPaBOCO3HAHUS SKOJOTHYECKOW KYJNbTYphl W CHOCOOHOCTH CTaBHTh IENM U CTPOUTH
KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS IMpEeaMeTa «XUMHs» JOCTUTalOTCsS B €AMHCTBE Y4YEOHOH M
BOCTIMTATENbHOMN JESTETFHOCTH B COOTBETCTBHH C TYMaHHCTUYECKHUMH, COIMOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMH IEHHOCTSIMH W HJI€alaMHd POCCHHCKOTO TPaXXJTaHCKOTO OOIIEeCTBa, MPHUHATBIMHA B
oOmiecTBe HOPMaMM M TpaBWJIaMH IOBEACHUS, CIOCOOCTBYIOIIMMH THPOLIECCAM CaMOIIO3HAHWS,
CaMOPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00yYaroIuXcsl.

JImaHOCTHBIE pe3yNnbTaThl OCBOEHUS MpeAMETa «XHUMHUS» OTPaXaroT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATENLHON M MPAKTUYECKOH AEATEIbHOCTH OOydYalomKXCs MO peann3aluy MPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKoOro BOCIMTAHUS!

OCO3HaHUS 00YYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBRXKEHUS K 3aKOHY
Y TIPaBOTIOPSIKY;

IPEICTaBICHNUs O COLIMAIBHBIX HOpMaxX U MIPaBUIIaX MEXJIMUYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATENBHOCTH TPH CO3JAHUM YYEOHBIX IPOEKTOB,
peleHnn y4eOHBIX U I03HABATEIbHBIX 3324, BHIIOIHEHHN XUMHUECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHTHl APYTHX IpH
aHaJIN3€ pa3IUYHbIX BUJOB yU4eOHON NEATENIbHOCTH;

2) N1aTPHOTHYECKOr0 BOCIIUTAHMS:



LEHHOCTHOTO OTHOIICHUSI K UCTOPUYECKOMY ¥ HAYYHOMY HaCJIEIUIO OTEYECTBEHHOW XVUMHU;

YBaKEHHUs K IIPOLECCY TBOPYECTBA B OOJIACTH TEOPHM M IPAKTHUECKOIO NPUMEHEHUS XHMUH,
OCO3HAHUSI TOTO, YTO JOCTHXKEHHUSI HAayKH €CTh PE3yJNbTaT UINTENbHBIX HAOMIOJEHUH, KPOMOTIUBBIX
3KCIIEPUMEHTANBHBIX TOUCKOB, TIOCTOSIHHOTO TPYJa YYE€HBIX U PAKTUKOB;

MHTEpeca W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHH U IOCIEIYIOLIEM aHaIu3e HMH(poOpManmuu o
MIEPENOBBIX JOCTIKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMMUY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

HPAaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MIOBEACHHUS;

CIIOCOOHOCTH OILIGHUBAaTh CUTYallUH, CBS3aHHBIE C XMMUYECKUMH SBICHUSIMH, M IPUHUMATh
OCO3HaHHBIE PELIEHMSI, OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHNE U MOCTYNKH CBOUX TOBAapHILEH C MO3ULINN HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHME MOCIEACTBHN ITHX ITOCTYIIKOB;

4) popMupoBaHNsA KyJbTYPbI 310POBBS:

NMOHUMAaHUsl IIGHHOCTeW 3J0poBOro W 0Oe3zomacHOro o0pa3a JKM3HU, HEOOXOJUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DPU3UUECKOMY U IICUXHYECKOMY 3710POBbIO;

coOJroIeHrsT TIPaBUII O€30IaCHOTO OOpAIeHHs C BEIIECTBAMH B OBITY, TIOBCETHEBHON JKU3HH U B
TPYIOBOH IEATEIBHOCTH;

MOHUMAaHUS LICHHOCTH NPaBWJ MHIMBHIYATbHOTO U KOJIJIGKTHBHOI'O 0E30IIaCHOrO IOBEICHHS B
CUTyalUsIX, YIPOKAIOIINX 30POBBIO U JKU3HH JIFOEH;

OCO3HAHMSl TIOCNIEACTBUH W HENpUATHS BPEOHBIX MpPUBBIYEK (YMOTpeOJICHUS  alKoroJs,
HapKOTUKOB, KYPEHHS);

5) Tpy10BOro BOCHIMTAHMSA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MUCCIIEIOBATEIBCKOM NESITENbHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPUECKOM U APYTUX BUAAX AEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE Y4acTHE B PEIICHWU MPAKTHYECKUX 3a]a4 COLMAIbHON HANPaBIECHHOCTH
(B paMKax cBOero kiacca, mKoJbl);

UHTEepeca K MPaKTHUYECKOMY H3YyUYEHHIO Mpodecchil pa3iuyHOro pojia, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHUS K TPYAY, JIOIAM TpyJa U pe3yabTaTaM TPYAOBOU JEATENBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYalbHOW TpaeKTOpuM oOpa3oBaHus, Oymymien
npodeccud M pealn3alii COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMHHU, MHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYECKOT0 BOCIMTAHUS:

9KOJIOTHYECKH I1E1ecO00Pa3HOT0 OTHOIIEHHUS K MPUPOJIe, KaK MCTOUYHHKY CYHIECTBOBAHUS YKU3ZHH
Ha 3emie;

NOHUMAaHUsl TJI00aJbHOTO XapakTepa SKOJOTHYECKHX NPpoOJIeM, BIHUSIHHUS 3KOHOMHYECKUX
MPOIECCOB HAa COCTOSHUE MPUPOJHON U COLIMAIBHOMN Cpelibl;

OCO3HaHWSI HEOOXOAWMOCTH UCHOJIb30BAHUA JOCTI)KEHWH XHMMHHU IJIsl PEIICHUS BOIPOCOB
paloOHAIBHOIO MPUPOIOTIOIb30BAHHNS;

AKTHUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpPEN OKPYKAIOLIECH NPUPOSHOU cpene, YMEHHMs
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPeIOTBPAIATh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTMUYECKOTO MBIIIJIEHHS, SKOJIOTHIECKON KYJIbTYpBl, ONBITA JESTEIbHOCTH
SKOJIOTMYECKOW  HANpaBI€HHOCTH, yMEHHS  PYKOBOACTBOBAaThCS HMH B ITO3HABATENbHOM,
KOMMYHHMKATUBHOH M COLMAIbHOM MpPAaKTHKE, CIOCOOHOCTH M YMEHHMS aKTHBHO TPOTHBOCTOSITDH
uzaeosoruu xemodooduu;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HayKd 1 0OIIeCTBEHHOW MPaKTHKH;

NOHUMAaHUs ceun(UKU XMMUM KaK HayKH, OCO3HaHUA €€ posid B (POPMUPOBAHUU PALUOHAIBHOIO
HAY4YHOI'O0 MBIIUICHUS, CO3IaHUM LEIOCTHOIO INPEJCTABICHUS 00 OKpY’XKAaroIEM MHUpE KaK O €IUHCTBE
NPUPOABI M YeJOBEeKa, B MO3HAHWW NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MPOOJIEeM COXpaHEHUs
MIPUPOJTHOTO PaBHOBECHUS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJII COBPEMCHHOW IMBWIM3AIMH: B ©8
TYMaHUCTHYCCKOW HAIIPaBICHHOCTH M BAXHOW POJM B CO3JaHMM HOBOM 0a3bl MaTEpHAILHON KYJIBTYPHI,



peleHHN TIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BHUTHS UYEIIOBEUECTBA — CHIPHEBOM, YHEPIETHUECKOM,
MUILIEBON W DKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIICYCHUU YCIOBUH YCICITHOTO
TpyZa ¥ SKOJOTHUECKH KOM(QOPTHON JKU3HU KaKAOTO WieHa 00IIecTBa;

€CTEeCTBEHHO-HAYYHOW IPaMOTHOCTH: TIOHUMAaHHS CYITHOCTH METOAOB MO3HAHHS, UCTIOJIb3YEMbIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIONIL30BaTh MOJyYacMble 3HAHHS JUIS aHAIM3a W OOBSCHEHUS
SBIICHUH OKPY)KAIOIIET0 MHpa W TMPOUCXOJAIINX B HEM HM3MEHEHHH, YMCHHUS JieNiaTh OOOCHOBAaHHBIC
3aKJIIOYCHUSI HA OCHOBE Hay4HBIX (DAKTOB M MMEIOMIMXCS JNAHHBIX C IIENBI0 TOJYYCHHs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUAE 3HAHUS JUIs PEIICHHs MpoOJieM B
peabHBIX )KU3HCHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NeSITEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO W CaMOOOPa30BaHHIO, K aKTHBHOMY
MOJyYCHUIO HOBBIX 3HAaHHH 110 XUMHH B COOTBETCTBHUH C KU3HECHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSIM TPy/a B pa3IMYHbIX cepax npodecCHoHaIbHOM NesITeTbHOCTH.

METANPEJIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHUS Y4EOHOTO MpeaMmera «XUMHsS» Ha YPOBHE CPEIHETO
o01ero o6pa3oBaHusI BKIIOYAIOT:

3HauYUMBbIe I (OPMHPOBAaHWUS  MHPOBO33PEHHUS  OOYyYAOIIUXCS  MEXKTUCIHUILTMNHAPHBIC
(MexXnpenMeTHbIE) OOLICHAYYHbIC TOHSATHS, OTPAKAIOMIME ILEIOCTHOCTh HAYYHOH KapTUHBI MHUpa H
CHCHI/I(I)I/IKy MCTOJ0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTCpI/IH, BCIIECTBO, SHCPIuUs,
SBIIEHUE, TPOIECC, CHCTEMa, HAYYHBIH (PaKT, MPUHIMII, THIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccliefoBaHne, HabJIroIeHNe, I3MEPEHNE, SKCIIEPUMEHT U IpYTHE);

YHHUBEpCalbHble Y4eOHbIe MAeHCTBHA (MTO3HABaTeNbHbIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
obecrnieunBarome (GopmMupoBaHWe (QYHKIMOHAIHLHOW TPAMOTHOCTH M COLIMAIBHONH KOMITETEHIIUN
o0yJaronuxcs;

CIOCOOHOCTH 00yYaroImxcs WCTIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUIMHAPHBIE,
MHUPOBO33pEHUYECKIE 3HAHHUSI M YHHUBEPCAIbHbIC yueOHBbIC ACWCTBHS B MMO3HABATEILHOW W COIUAILHOM
MPaKTHKE.

MertanpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHHUE  YHUBEPCAIbHBIMH  YUYCOHBIMHU
IMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA ZIefICTBPIHMH.

OBiajeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TEHCTBUSMH:

1) 6a3oBble JJOorMYecKHe IelicTBUSA:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaTH3UPOBATh MIPOOIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OTIpEIETIATh LENH JCATENbHOCTH, 33/1aBasi apaMeTPhl U KPUTEPUU WX JOCTHIKEHUS, COOTHOCUTh
PE3yIBTaThI ICATENHHOCTH C TIOCTABICHHBIMH EJSIMHU;

HCIIOJIb30BaTh NP OCBOCHUN 3HAaHUH HpI/IéMBI JIOTUYECKOT'O MBINIJICHUSA — BBIACIIATE XapaKTCPHBIC
IIPpU3HaKH MOHATHH U YCTaHaBJIMBATh WX B3aMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOINNE IMOHATUA JIA
00BSACHEHHS OT/IEIBHBIX (DAKTOB U SBICHUI,

BBIGI/IpaTI) OCHOBaHHA U KPUTCPUU IJIA KHaCCI/I(I)I/IKaIII/II/I BCIHICCTB U XUMHNYCCKUX peaKHHfI;

YCTaHaBJIMBATh MPUYMHHO-CJICACTBECHHBIC CBA3U MCXKIY U3y4aCMbIMU SABJICHUAMMU,

CTPOUTHh JIOTHYECKUE PACCYXJCHHUS (MHIYyKTUBHBIC, ICITyKTHUBHBIC, IO AHAJIOTHHU), BBIABISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSX, (HOPMYyITUPOBATh BBIBOJBI U
3aKIIOYCHUS;

MPUMEHSATH B MPOIIECCe TIO3HAHUS, UCIIOE3YEMbIe B XUMUN CUMBOJIMYECKUE (3HAKOBEIE) MOJIEIH,
MPeoOpa3oBLIBATE MOJICNEHBIC TPEACTABICHUS — XMMHUYECKHI 3HAK (CHMMBOJI) 3JEMEHTa, XUMHUYECKas
dbopmyIia, ypaBHEHHE XUMUYECKOH peakiiuy — MPH PeIICHUN y4eOHBIX MI03HABATEILHBIX H MMPAKTUIECKUX
3ana4, NpUMCHATL Ha3BAHHBIC MOJCIIBHBIC TPCACTABICHUA IJId BBIABJICHUA XapaKTCPHBLIX ITPHU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHYCCKHUX PEaKIIUH.

2) 6azoBble HccIeA0BaTeIbCKHe AeiicTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MMO3HAHMSI BENIECTB U XUMHUYECKUX PEAKIIHIA;

(hopMyITUPOBaATh IETU U 3a/1a4l UCCICIOBAHMS, UCIIOIH30BATh IMOCTABICHHBIC U CAMOCTOSATEIHHO
c(hopMyIIMpOBaHHBIC BOMIPOCH B KadeCTBE WHCTPYMEHTA TO3HAHUS W OCHOBBI i (hOPMUPOBaHUS
TUTOTE3bI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYKICHHIA;



BIAJeTh HABBIKAMU  CAMOCTOSITEIBHOIO  IUIAHUPOBAHMS UM  IPOBEACHUS  YUYEHHUUYECKHUX
IKCIIEPHUMEHTOB, COBEPILICHCTBOBATH YMEHHUS HAOIIOAATh 3a XOJIOM IIpoOLEecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €r0 Pe3yabTaT, POpPMyITHUPOBaThH 00OOIIEHUS M BBHIBOJBI OTHOCHTENBHO JOCTOBEPHOCTH
Pe3yIbTAaTOB MCCIIEIOBaHU, COCTABIISATE 0OOCHOBAHHBINA OTYET O MPOJETAHHON PaboTe;

nproOpeTaTh OIBIT YYEHHYECKON MCCIIEAOBATEIbCKOM M IPOEKTHOH AEATENbHOCTH, MPOSABIATH
CIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbHOMY IIOHMCKY METOJOB PELICHHS MPAaKTUYEeCKUX 3alady,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHMSL.

3) pa6oTa ¢ undopmManmeii:

OpPHEHTUPOBATHCS B PA3IWYHBIX HCTOYHHMKAaX HH(opMmanmu (Hay4yHO-TIOMyJApHAs JMTEpaTypa
XHUMHYECKOTO COJEpIKaHus, CIpaBoOvHble ocoOusi, pecypcsl MHTEpHETa), aHaTM3UpOoBaTh WHPOPMALIUIO
pPasNIMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OICHHWBAaTh €€ JOCTOBEPHOCTH U
HETPOTUBOPEUNBOCTb;

(GbopMynupoBaTh 3alPOCHl U MIPUMEHSITH Pa3IMYHbIE METOABI P MOUCKE W 0TOOpe MH(POPMAIUH,
HEOOXOTUMOM JUTsl BBITTOJTHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT  HCIOJB30BaHUSA HMH()OPMAIMOHHO-KOMMYHHMKATUBHBIX ~TEXHOJOTHH H
Pa3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHMalbHYIO (opMy mpencraBicHus HWHPopManmu (CXEMBl,
rpaduky, quarpaMMebl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KaueCTBE CPEACTBA MpH padoTe ¢ XMMUYECKOH HMH(pOpMaIUeH:
NPUMEHATh MEXKIMpeaAMeTHbIe ((PU3UUecKue ¥ MareMaTh4yecKue) 3HaKH M CHMBOJIBL, (POpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

MCIIOJIB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATTISIIHOCTH.

OBnajeHHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU J1€ICTBUSIMU:

3aJaBaTh BOMPOCHI IO CYHIECTBY OOCY)KIaeMoil TeMbl B XOHE€ JHajora W/WIH JUCKYCCHH,
BBICKa3bIBaTh MW, (HOPMYIMPOBATH CBOU IPEIJIOKEHHS OTHOCHTENIBHO BBIIOJIHEHHS NPEIIOKEHHON
3a1a4u;

BBICTYHaThb C TMpe3eHTallMel pe3yJbTaTOB IO3HABATENbHOM JEATENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITETIbHO MJIM COBMECTHO CO CBEPCTHHKAMH{ IPH BBINOJHEHUH XMMHUYECKOT'O 3KCIIEPHMEHTA,
NPaKTUYECKOW pabOThl IO UCCIIEIOBAHUIO CBOMCTB N3yYaeMbIX BEIIECTB, peain3aliy yueOHOro NpoeKTa
1 (OPMYJIMPOBATh BHIBOJIBI [0 PE3YJIbTaTaM MPOBEAEHHBIX UCCIICAOBAHUHN YyTEM COTJIACOBAHMS MTO3UIIUH
B X0J1¢ 00CYXJIeHUsI 1 0OMEHa MHEHUSIMH.

OBJiajileHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMM AeiiCTBUAMU:

CaMOCTOSITETIbHO INIAHUPOBATh M OCYIIECTBIIATH CBOIO TO3HABATENBHYIO ACSTEIbHOCTD, ONPEACIISI
e€ menu W 3a/ladd, KOHTPOJIMPOBATH M TO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH MpeAiaracMblii
ITOPUTM JAEUCTBMH NpPU BBHIIOJHEHWH Y4YEOHBIX M HCCIEAOBATENbCKUX 3a/ad, BhIOMpaTh HambOoiee
3¢ GeKTUBHBIA CIIOCO0 MX PELICHUS ¢ y4ETOM MOJIYYEHHUs] HOBBIX 3HAHMHM O BELIECTBAX M XUMHUYECKHX
peaxIusx;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH IEATEIIbHOCTH HAa OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

HPEJMETHBIE PE3YJIBTATDI
10 KJIACC

IIpenMeTHBIE pe3yibTaThl OCBOCHHUS Kypca «OpraHndeckas XUMHD OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUHA O XUMHYECKOM COCTABIIAIONIEH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHPA, POJIM XHUMHU B MMO3HAHWUH SBICHHUN TPUPOBI, B (POPMUPOBAHUHU MBIIUICHUS U KYJIBTYPhI
JUYHOCTH, €€ (YHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOAMMOM IS PEUICHHS MPAKTUYECKHX 3a1ad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

BIIQJICHUE CHCTEMOM XMMHMUYECKHX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATaIONINE MOHSITHS
(XMMUYeCKMl ~ JJeMEHT, aToM, DJJIEeKTpOHHas o00oJlouKa aroma, MOJIeKyJia, BaJEHTHOCTH,
AJIEKTPOOTPHIIATEIBHOCTh, XUMHUECKAsl CBsI3b, CTPYKTypHas (Gopmyna (pa3BépHyTas M COKpaniéHHas),
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN OO0BEM, YTICPOJHBIA CKeNleT, (yHKIMOHANbHAS TPYyIIa, pajuKal,
H30MEpHsl, U30MEPhl, TOMOJIOTUYCCKUN PsiA, TOMOJOTH, YTIAECBOAOPObI, KUCIOPOJ U a30TCOACpKAIIHEC
COEIMHEHVS, MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIIIPHBIE COEIWHEHUS); TEOPHH U
3aKOHBI (TEOPHSl CTPOCHHWS OpTraHMYecKWX BemecTB A. M. byTiepoBa, 3aKOH COXPaHEHHS MAacCh



BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHHU; MUPOBO33PCHUCCKHE 3HAHUS, JIEXKALIUE B
OCHOBE IIOHMMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBICHUH, ()aKTOIOTNIECKUE CBEACHUS O
CBOWCTBAx, COCTaBe, MOJIYYCHUH M O€30MAaCHOM HCIIOJIb30BAHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAKTUYECKON ACATENTFHOCTH YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHMH BBISBISITH XapaKTEpPHblE IPU3HAKU IIOHATHM, YCTaHABIMBaTh HX
B3aUMOCBSI3b, HCIIONB30BaTh COOTBETCTBYIOIIME IIOHATHSA IIPH ONMCAHUM COCTaBa, CTPOCHUS U
MIpEeBpAIEeHUH OPTaHUYECKUX COEANHEHUN;

c(OPMHUPOBAaHHOCTh YMEHHUH HCIIOJIB30BaTh XHUMHUYECKYH0 CHMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX WU CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OpPMYyJI OpPraHMYECKUX BEIIECTB H
YpaBHEHUH XHUMHYECKHX pPEaKIMd, H3rOTaBIMBaTh MOJICIH MOJEKYJd OpPraHHYECKUX BEIIECTB IS
WUTIOCTPALIMU UX XMMHUYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(OPMHUPOBAaHHOCTh yYMEHMH YCTAHABIMBAaTh IPUHANJICKHOCTh H3YyYCHHBIX OPraHUYECKUX
BEIICCTB M0 HUX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/TpyIie COeIWHEHUH (yIrJIeBOIOPOIbI,
KHCJIOPOJ U a30TCOJEpIKaIlle COEAMHEHHUS, BHICOKOMOJIEKYIJIIPHbIE COeNUHEHUs), 1aBaTh UM Ha3BaHUS
o cuctemarndeckoir HomeHknatype (IUPAC), a Takke IprUBOANTH TPUBUAIBHBIE Ha3BaHUS OTJIEIBHBIX
OpPraHMYECKUX BEILECTB (3TWIIEH, MPONWJICH, AaueTWICH, ATWICHIJIUKOIb, TIJIUIEPHH, (EHOI,
dopmanbaerus, amneTalblerHl, MYypaBbHHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTEapHHOBAsI KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, LeNIII03a, IIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUIbl XUMUIECKOH CBSI3M B OPIraHUYECKUX COEIMHECHUSIX
(onuHApHBIC ¥ KpaTHEIE);

c(OpMHUPOBAHHOCTh YMEHHUS IPUMEHSATH TIOJI0KEHHUSI TEOPUHN CTPOSHHS OPraHUYEeCKUX BEHIeCTB A.
M. BytnepoBa ansi OOBSCHEHHUS 3aBHUCHMOCTH CBOWCTB BELIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUsI MaccChl BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (pU3MYECKHE U XUMHUYECKHE
CBOWCTBA TUIIMYHBIX NPEACTaBUTENEH PA3IMUHBIX KJIACCOB OPraHNYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH,
NpONMJICH, aleTwuieH, Oyranuen-1,3, mermnOyranuen-1,3, O0eH30J, METAaHOJ, 3TaHOJ, STHICHIJIUKOJIb,
TIUIEPHH, (EHOJI, aleTalbJerH]], MypaBbHHAS M YKCYCHasl KHCJIOTHI, TJIIOK03a, KpaxMal, IeJUTI0JI03a,
aMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIYy HHMHU YpaBHEHUSMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hopMyT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPbS (HE(TH,
NPUPOJHBIA Ta3, Yrojb), CIOCOOBI HX TMEpepadOTKM M TMPAaKTHYECKOe MPHMEHEHHWE TPOJYKTOB
nepepaboTKy;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHUS 10 XUMHUYECKHMM YypPaBHEHHUSIM (Macchl,
00bEMa, KOJMMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEaKIWU 10 HM3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEIECTB WIH HPOLYKTOB PEAKILINN);

c(OpMHUPOBAHHOCTh yYMEHHH BJIaAeTh CHUCTEMOH 3HaHWH 00 OCHOBHBIX METOJAX HAy4YHOTrO
TIO3HAHUS, WCIIONB3yeMBbIX B XUMHHU TIPH U3YyYCHHH BEUICCTB M XUMHUYECKHX sBICHUN (HaOmroneHwue,
M3MEpeHHe, OSKCIIEPUMEHT, MOJEIMPOBAHNE), HWCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHHS IS
OPUHATHS PELICHWH B KOHKPETHBIX JKM3HEHHBIX CHTYalUsX, CBS3aHHBIX C BELIECTBAMH W HX
NPUMEHEHUEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOATh TIPaBMJIA TIOJB30BAHHUS XWMHUYECKOH TOCYyAod H
nabopaTopHBIM O0OpYZOBaHHMEM, a TaKKe INpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKUUSIMU IO BBITIOJTHEHUIO TAOOPATOPHBIX XUMHYECKHUX OIBITOB;

cOPMHUPOBAHHOCTh ~yMEHHH IJIAHUPOBATh M BBIMONHATh XUMHYECKHH  OKCIIEPHMEHT
(IpeBparieHusl OpraHuvecKUX BEIECTB NIPY HAarpeBaHMU, [TOJyUCHUE STHICHA U M3YYEHHE €ro CBOICTB,
KayeCTBEHHbIE PEAKIMU OPraHWYeCKUX BEILIECTB, JeHATypalus OENKOB NpH HArpeBaHUH, LIBETHHIC
peakiuu OeJKOB) B COOTBETCTBHU C MTPABUIIAMH TEXHUKH 0€30IMIACHOCTH MPU OOpAIlEHUH C BEIECTBAMH U
nabopaTopHbIM O0OPYZOBAaHHEM, IPENCTABISATh PE3YIbTAThl XUMHUYECKOTO JKCIEepHUMEHTa B (opme
3allMCH YPaBHEHHH COOTBETCTBYIOIIMX peakuuid W (OpMYIHpPOBaTh BBIBOABI Ha OCHOBE OTHX
PE3yIbTaTOB;

C(OPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAIM3UPOBATh XHMHUYCCKYI0 HH(OpPMAIHIO,
MOJY4aeMyIO U3 pa3HBIX HCTOYHUKOB (CpeAcTBa MaccoBOW MH(opMayu, IHTEpHET U Ipyrux);

c(hOpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiia SKOJOTHUYECKH 1IeJIeCO00pa3HOro MOBEJACHUS B
OBITY M TPYAOBOW IEATENBHOCTH B LIEISIX COXPAHEHUs] CBOETO 310POBbsl U OKpYXAroOIEH NpUpOIHOI
Cpellbl, OCO3HaBaTh OIIACHOCTb BO3JCHCTBUS Ha JXUBBIC OPraHU3Mbl ONPEAEIEHHBIX OPraHUYECKUX



BelecTB, MOHMMAasi cMbica mokaszarens [IJIK, moscHATs Ha mpuMepax CHOcOOBl YMEHBIICHHS U
MIPEIOTBPAIICHNS UX BPEIHOTO BO3/ICHCTBIS Ha OPTaHNU3M YETIOBEKa;

JUTsi 00YYaIOIIUXCsl ¢ OTPAHNYCHHBIME BO3MOXKHOCTSIMH 3I0POBbSI: YMEHUE MTPUMEHSATH 3HAHHS 00
OCHOBHBIX JIOCTYTHBIX METOAAaX MMO3HAHUS BEIIECTB U XUMHUECKUX SBICHUN;

JUTSL CIENBIX W CHa0OBUIANIMX OOYYAIONIMXCSA: YMEHHE WCIOIb30BaTh pelbe(pHO-TOUCUHYIO
cucteMmy obo3naueHuit JI. bpaiinsa s 3anmvicun XuMUdeckux GOpMyIL.

11 KJIACC

[TpeameTHbIe pe3yabpTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHuuecKasi XUMUSD) OTPaXKaroT:

c(OPMHPOBAHHOCTh TMPEJICTABICHUNA: O XWUMHYECKOH COCTaBISIOMIEH €CTECTBEHHO-HAYYHOU
KapTHUHBI MHPA, POJIM XHUMHHU B MTO3HAHHUH SBJICHUNA TPUPOIBI, B (DOPMHUPOBAHWUHN MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, ©€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJMMOM IS PEUICHHS MPAKTUYCCKUX 3a1ad U
3KOJIOTMYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBbBIO U IIPUPOIHON CPEIE;

BJIAZICHUE CHCTEMON XMMHYECKHX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarolIe MOHITHUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBI 00BEM, BaJIEHTHOCTB, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas CBS3b
(KoBasIeHTHas, MOHHASI, METAIINYECKasi, BOJOPOIHAS), KPUCTALTNIECKAS PEIIETKA, THITBI XUMHUYECKIX
peakuuii, pacTBOp, ANEKTPOIUTHI, HEIJIEKTPOJIUTHL, SJIEKTPOJIUTUYECKAs AUCCOLUUALUSA, OKHUCIUTENb,
BOCCTaHOBUTEINb, CKOPOCTh XUMHUYECKON pPeaKkIMH, XUMHUECKOE paBHOBECHE); TEOPUH U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON AUCcolManuu, nepuoauyeckuil 3akoH . . MenneneeBa, 3aK0OH COXpaHEHUS! MAaCChI
BEIIECTB, 3aKOH COXPAaHEHUS W TPEBPAIEHUS YHEPTHH NPH XUMHUYECKHX PEaKIusaX), 3aKOHOMEPHOCTH,
CHMBOJMYECKUN SI3BIK XMMHH, MHPOBO33PEHUCCKHE 3HAHUS, JIeXKAIIHME B OCHOBE MOHWMAaHUA
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHYECKUX SIBJIICHUH, ()aKTOJIOTUYECKHE CBEJICHHUS O CBOMCTBAX, COCTaBE,
MONydYeHNH U OE€30TacCHOM WCIONB30BAaHUHM BAXHEUIINX HEOPTraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOH EATEIbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBISATh XapaKTePHBbIC NPU3HAKM IOHITHH, YCTaHABIMBATh HX
B3aMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONINE TTOHITHSI IIPU OMUCAHUN HEOPTAHUYECKHUX BEIIECTB U UX
MpEBpAILICHU;

c(OpPMHUPOBAHHOCTh YMEHHH HCIIOIB30BATh XUMHUYECKYI0 CUMBOJIHKY JUIsI COCTaBIICHHS (POPMYIT
BEIICCTB M YpaBHEHHWH XHMHYECKHX peakinui, cucrematnueckyto HomeHkinarypy (IUPAC) wu
TPUBHAJILHBIC Ha3BaHUS OTACITHHBIX HEOPTaHWYECKHX BEIIECTB (YrapHbI ra3, YIIeKUCIbIi ra3, aMMHUaK,
ranéHasi U3BeCTh, HEerameéHast U3BeCTb, MUThEBAs CONA, ITUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU ONPEJICIATh BaJCHTHOCTb M CTENECHb OKHUCICHHS XHMHYECKHX
AJIEMEHTOB B COEIUHEHMSX DPa3IMYHOIO COCTaBa, BHJ XUMHUYECKOH CBs3M (KOBaJeHTHAs, WMOHHAf,
METaIJIMYecKasi, BOJIOPO/IHAS) B COCUHEHHSAX, THIT KPUCTAJUTMYECKOW PEIIETKA KOHKPETHOTO BEIECTBA
(aToMHasi, MOJEKYJsIpHas, WOHHAs, METa/UTMYecKasl), XapakTep Cpeasl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COEIMHEHU;

c(hOpMHUPOBaHHOCTh YMEHUH YCTaHABIWBATh MPUHAJIC)KHOCTh HEOPTAaHUYECKHX BEIIECTB 0 HMX
COCTaBY K ONpeAeTIEHHOMY KIIacCy/TpyIie COeMHEHUH (MPOCThIE BEIECTBA — METAUIbI U HEMETAaILIbI,
OKCH/IbI, OCHOBaHMS1, KUCIIOTHI, aM()OTEpHBIE THIAPOKCHIBI, COJH);

c(hopMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI mepuoaudeckoro 3akona J[. 1. Menneneea u
JIEMOHCTPHUPOBATH €TI0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIEHYIO M TPOTHOCTUYECKYIO (DYHKIIHUU;

c(hOpMHPOBaHHOCTh YMEHHH XapakTepH30BaTh D3JEKTPOHHOE CTPOCHHE aTOMOB XHWMHYECKHX
anemeHToB 1-4 mnepuonoB Ilepuonumueckoil cuctemsl xumuueckux saemeHToB . WM. Menpaeneesa,
UCTIONB3YSl TOHSTUSA «S-, P-, O-3JCKTPOHHBIC OPOUTANMY», «IHEPrETHYECKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH WM3MEHEHHUS CBONCTB XHMHYECKHX JJIEMEHTOB M WX COCAMHEHHWH IO TepHogaM |
rpynmnaM Ilepuonnyeckoit cuctemMsl Xumuieckux 3iemeHToB /1. Y. Menneneena;

c(hOpMHUPOBAaHHOCTh YMEHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYSCKHAE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KIACCOB, MOATBEPXKIATh CYIIECTBOBAHWE TE€HETHUYECKOH CBS3H
MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMH C IMOMOIIBK) YPaBHEHUN COOTBETCTBYIOLUIMX XHUMHYECKUX
peakuui;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0 Pa3IMYHBIM MTPU3HAKAM
(4nciay W cOCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY J(PQEKTy peakluuu, N3MEHEHHIO CTeTeHen
OKHCIJICHHUS 3JIEMEHTOB, 00pPaTUMOCTH PEaKliH, YIaCTHIO KaTaIn3aTopa);



c(hOpMHPOBaHHOCTh yYMEHHUW COCTaBJSATh YpPaBHEHUS pPEaKIHUH DPA3IWYHBIX THIOB, TOJHBIE U
COKpamI€HHbIe YpaBHEHUS! peaKIuid MOHHOTO OOMEHa, YUWTHIBAs YCIOBHS, MPH KOTOPBIX 3TH PEaKINU
UAYT 10 KOHLIA;

c(OpMHPOBAHHOCTh YMEHHMH TPOBOIUTH PEAKUHH, IMOATBEPXKIAIOMINE KadeCTBECHHBIH COCTaB
Pa3IUYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM NYTEM HOHBI, NPUCYTCTBYIOIIHE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIICCTB;

c(OpMHPOBAHHOCTh YMEHHUH PACKPBIBATH CYLTHOCTh OKHUCINTENBbHO-BOCCTAHOBUTENBHBIX PEaKIHH
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO Oajanca dTHX peaKIni;

c(hOpMHUPOBAaHHOCTh yYMEHUH OOBIACHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peaknuud OT
pa3NUYHBIX (HaKTOPOB; XapakTep CMEIIECHHS XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHELIHETO
Bo3aeicTeus (mpunauun Jle [latense);

c(hOopMHUPOBaHHOCTh YMEHWH XapaKTepHU30BaTh XWUMHUYECKHE MPOIECCHI, JIeKaIlne B OCHOBE
MPOMBIIIIIEHHOTO TOJTYYeHHsI CEPHOI KHCIIOTHI, aMMHUaKa, a TaKkke c(OPMHUPOBAHHOCTD MPEACTABICHUI
00 00IIMX HAYYHBIX MIPUHIMIIAX U SKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO IIPOU3BOJICTBA;

c(hOpMHUPOBaHHOCTh YMEHHU MPOBOAUTH BHIUUCIICHUS C HUCIOJIH30BAHHEM IIOHITHS «MacCcOBas
JTOJISl BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIEHUH ra30B MPU XUMHYECKUX PEAKIIHIX, MAaCCHI BEIIECTBA
Wi 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO M3 YYaCTBYIOUIUX B
peaKIuy BEIIeCTB, TEIUIOBOrO 3¢ (eKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB,
MPEBPAILCHHS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAaHHOCTh YMEHHHM COOJIOAATh TMpaBWiIa TIOJIb30BAHMS XHMUYCCKOW TIOCYIOM U
71a00paTOPHBIM 00OpPYJOBaHUEM, a TakKe NpaBuUia OOpAIlICHUs C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKITUSAMH TI0 BBITTOITHEHHUIO TA00OPATOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBITIONHATh XUMUYECKUH SKCIIEPUMEHT (pa3iioKeHue
MepoKcHaa BOAOpOJa B MPHUCYTCTBHM KaTajau3aTopa, OINpeAeNeHHe Cpellbl pacTBOPOB BEIIECTB C
MOMOIIIBIO YHUBEPCAILHOTO HMHJIMKATOPA, BIHMSHHUE PAa3IHMYHBIX ()AaKTOPOB HA CKOPOCTh XHMHUYECKOH
peaxium, peakuy HOHHOTO 0OMeHa, KaueCTBEHHBIE peaKIlnu Ha Cylb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHMOH aMMOHHS, pelIeHHe SKCIIEPUMEHTANbHBIX 3a7au 1Mo TeMam «Metamib» u «Hemeranns») B
COOTBETCTBHHU C TpaBHJIAMHU TEXHUKU OE30MACHOCTU IMPH OOpAIlleHHH C BEIECTBAMH M JIA0OPATOPHBIM
o0opymoBaHUEM, TIPEJCTABIATh PE3YNbTaThl XUMUYECKOTO 3KCIIEPUMEHTa B (pOpME 3alluCH ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIUi U (OPMYJIMPOBATH BEIBOBI HA OCHOBE 3THX Pe3yJbTaTOB;

chOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHaJIM3MPOBaTh XHMHYECKYI0 HWH(opMaImio,
MOJTy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CPENICTBA MACCOBOW KOMMYHUKANWHU, IHTEpHET U IPyTHX);

c(hOpMHUPOBaHHOCTh YMEHHI COOIIIO/IaTh MIPAaBHUIIA DKOJIOTUYECKH IIeNIECO00OpPA3HOT0 TOBENECHUS B
OBITY U TPYIOBOH JAEATEIHHOCTH B IENAX COXPAaHEHHs] CBOETO 3/I0POBbS M OKPYKAIOLIEH MPUPOTHON
cpelbl, 0OCO3HABATh OMACHOCTh BO3ACHCTBUS Ha KUBBIE OPraHU3MBbl ONPEICIEHHBIX BEIIECTB, OHUMAs
cmeicn mokazarenst [IJIK, moscHsAT, Ha mpumepax crocoObl YMEHbBIIEHUS W TPENOTBpAIISHUS WX
BPEIHOTO BO3/IEHCTBHS Ha OPTaHN3M YeJIOBEKa;

JUTst 00y4aIONINXCsl C OTPAHWYCHHBIMHA BO3MOKHOCTSIMH 3/I0pPOBbS: YMEHHUE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYTHBIX METOAAaX MMO3HAHUS BEILIECTB U XUMHUECKUX SBJICHUN;

JUIS CIIETIBIX W cNA0OBHIAIIMX OOYYarOIUXCS: YMEHHE HCIIONb30BaTh Pebe(yHO-TOUCUHYFO
cuctemy obo3HaueHuit JI. Bpaiis i 3anucu XuMUIeCKUX POPMYII.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanyecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHMe pa3aesioB U TeM K o (undposbie)
B NpOrpaMMsl Bcero OHTPO.TEHBIC PaKTHHECKHe o0pa3oBaTeJibHbIE
padoThI padoTsI pecypebi
Pasnen 1. TeopeTnyeckne 0CHOBbI OPraHNYeCcKOH XMMHHA
[Ipenmer oprannueckoi xumuu. Teopus
11 CTPOEHUSI OPTAaHHYECKUX COSTMHEHHUH A. 3 1
M. Bytneposa
Hroro mo pazgeny 3
Paznea 2. YrieBoaopoasl
2.1 IIpenenbHbIe yraeBo10poibl — aJKaHbl 2
29 HenpenenbHbie yriieBoOOpOAbl: aJKeHBI, 6 1
' aJIKaJUCHBI, AJIKHHbI
2.3 ApOoMaTH4eCcKue yriIeBOJOPOIBI 2
24 [TpupoaHbIe HCTOUYHUKH YIIIEBOAOPOIOB U 3 1
' uX nepepaboTka
Hroro mo pazneny 13
Paznea 3. Kucjiopoacoaepaaiiye oprannyecKue coenHeHNs
3.1 Cruptsl. DeHon 3
39 Anpneruabl. KapOoHOBBIE KHCIIOTBHI. 7 1
) CroxHbIe YQHUPHI
3.3 VrieBoasl 3 1
Hroro mo pazneny 13
Pasnes 4. A3oTconep:kaiiue opranndeckue coeJuHeHus!
4.1 AMuHbl. AMUHOKUCHOTHL. besku 3
HWroro no pasueny 3
Pasnes 5. BoicokoMoJieKyJIsIpHbIE COeANHEHNUS
51 | IInactmaccel. Kayuyku. Bonokna 2
Hroro no paznery 2




| OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 2
11 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
B NMporpaMMsl Bcero KO;TPOHI’H”e HI?KT“%CKM o0pa3oBaTeJIbHbIE
padoThI pa6oThI
pecypcsl
Pasznen 1. TeopeTudyeckue 0CHOBBI XMMHHU
Ctpoenne atoMoB. Ileproamaeckuii 3aKoH
1.1 u [lepnonnyeckas cucreMa XUMHIECKAX 3
anemenToB JI. 1. MenpaeneeBa
12 Crpoenue BemecTBa. MHOrOOOpa3ue 4
) BEIIIECTB
1.3 XVAMHUYECKHE PEaKITIH 6 1 1
Hroro mo pazgeny 13
Pa3jnen 2. Heopranuyeckasi xumust
2.1 MeTauibl 6
2.2 Hemeranmnsl 9 1
23 CBsI3p HEOPTaHUYECKUX W OPTaHMYECKUX 2
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u xKu3Hb
3.1 | XuMusl U )KU3Hb 4
Uroro no paszueny 4
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
KonauuecTBo yacoB DJIeKTPOHHbIE
Ne Tema vpoKka K n Jara nudpoBLIe
n/n yp Bcero 0; TPOJILHbIE pﬁaKanecmne u3ydeHus | oOpasoBaTesIbHbIE
padoTsI padoTbI pecype
1 IIpeameT opraHuyecKOd XUMHUH, €€ 1
BO3HUKHOBCHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPraHUIECKUX
2 coenuHeHN A. M. byTnepoBa, €€ ocCHOBHBIC 1
TMIOJIO’KEHUS
3 CrapToBasi KOHTpOIIbHas paboTa 1 1
IIpeacraBnenue o knaccupuKanum
4 opraHnyeckux Beniects. HoMeHknaTypa 1
(cuctemaTnueckas) ¥ TpUBHAJIbHBIC
Ha3BaHUsI OPraHNYECKHUX BEIECTB
5 ATKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUHN Psifg
6 MeraH 1 3TaH — MpoCTeNIINE 1
MIPEJICTABUTENN AJIKAHOB
7 AJIKEHBI: COCTaB U CTPOEHHE, CBONCTBA 1
8 OTWJIEeH U IPONUiIeH — MpOocTene 1
MIPEJICTABUTENN AJIKEHOB
9 [Mpaktudeckas padora Ne 1. «[lomyuenue 1 1
STHJIEHA U U3YYEHHE E€T0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
10 metuiaOytaaueH-1,3. [lony4yenne 1
CHUHTETHYECKOTO KaydyKa M pE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTU CTPOEHHS,
11 TOMOJIOTUYECKUM psifl. ALIETUIICH — 1
MPOCTENIIINNA MPEJCTABUTEND AJIKUHOB
12 Brluricnenus no ypaBHEHNIO XUMHUYECKOU 1

peaximn




Apensl: 6eH301 1 TOIyO0II. TOKCHIHOCTH

13
apeHOB

14 I'eneTnyeckas CBSI3b YIIEBOJAOPOIOB,
NpUHAISKAINX K pa3IMYHbIM Kilaccam
[TpupoaHbIe UCTOYHHUKH YTIEBOJOPOIOB:

15 NPUPOIHBIN Ta3 U MOMYTHHIE HEPTAHBIC TA3bL,
He()Th ¥ IPOAYKTHI €€ nepepaboTKu

16 KontponbHas pabota o pa3aemny
«YTIIEeBOOPOIBD»

17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI:
METaHoJ ¥ 3TaHoj. BonopoaHast cBsizb

18 MHOroaToMHbI€ CIUPTHI: 3THICHTIIUKOIb U
TJIMLEPUH

19 @DeHoII: CTPOCHHUE MOJIEKYJIBI, (PU3UUECKHE U
XHUMHYECKHE CBOICTBA, IPHUMEHEHUE

20 Anpaeruasl: popmManbaeru U aleTalbIer .
AneToH

21 OnHOOCHOBHBIE NpeeNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbHHAs M YKCYCHAsI

29 ITpaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KUCIOTBD»

23 CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK
NPEICTABUTEIH BBICHIMX KAPOOHOBBIX KHCIOT

24 Mpi1a Kak COJIM BBICIIMX KapOOHOBBIX
KHUCJIOT, UX MOIOIIEE JICHCTBUE
CrnoxHble 3QHUPHI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCJIOT. [ MAPONIN3 CIIOKHBIX
3¢hupoB

2% Kupsr: ruaponus, npuMeHeHue,
OMOoJIOTHYECKas! POJIb KHPOB
YrneBojpl: cocTas, KilacCHDUKAIHSL.

27 Baxneiimme npencTaBuTeNu: III0K03a,

bpykKTO3a, caxaposa




Kpaxman u nemmono3a Kak IpupoIHbIe

28 1
TOJIUMEPBI

29 AMWHBI: METUJIAMUH U AaHUIIUH 1
AMUHOKHUCIIOTHI KaKk aM(pOTepHbIE

30 OpPTaHHYECKUE COCAMHEHUS, UX 1
onosornueckoe 3HaueHue. [lenTuast

31 HTorosast KOHTpoJIbHAS paboTa 1

32 benku kak npupoaHbie 1
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

33 OCHOBHBIE MOHSTHS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COCAMHEHHH
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCAMHEHHH. 1
ITnacTmacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbIe

Bcero
padoThI

IIpakTH4yeckue
padoThI

JlaTa
u3ydeHus

DJIeKTPOHHbIE
uudposBbie
odpa3oBaTebHbIE

pecypcst

XHUMUYECKHH 3MeMEHT. ATOM. DIEKTpOHHAS
KOH(HTypalusi aTOMOB

[Tepuonnueckuii 3akoH u llepuonnueckas
CHCTeMa XUMHYEeCKHuX 3yeMeHToB /. M.
MeHnneneeBa, UX CBA3b C COBPEMEHHOU TeOopuei
CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHYECCKHUX JJIEMECHTOB U UX COC}II/IHGHI/II‘/’I 10
TpymIaM U nepuojam. 3HaueHue
NEPUOJUYECKOTO 3aKOHA U CHCTEMBbI
xuMudeckux snemeHToB J[.M1. MeHneneena B
Pa3BUTUHN HAYKU

CrpoeHue BelecTsa. XUMHUUECKasl CBA3b, €€
BUJIbI; MEXaHNU3MBI 00pa30BaHMs KOBAJIEHTHOM
cBs13u. BogoponHas cBs3b

BaneHTHOCTh. DIEeKTPOOTPUIIATETHHOCTb.
Crenens okuciienus. Bemectsa
MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS

ITonsiTre 0 AuCHIEpCHBIX cucTeMax. VIcTHHHBIE
Y KOJUIOUAHBIE pacTBOpbl. MaccoBas 10
BEIIIECTBA B PACTBOPE

Knaccudukanms u HoMeHKIaTypa
HEOpraHWYeCKUX coelMHeHn. [ eneTnueckas
CBSI3b HEOPTraHUYECKUX BEILECTB, Pa3IMUHbIX
KJIacCOB

Knaccngukanust XuMuyeckux peakuuii B

HEOPraHWYECKON U OPraHNYeCKON XUMHUH.
3aKOH COXPaHEHHs MacChl BEIECTB; 3aKOH
COXpaHEHUs U NPEBPALLCHUS SJHEPIUU IIPU




XUMHNYCCKHUX PCAKIUAX

CxopocTts peakiui. OOpaTHMBIEC PEaKIIUH.
XUMHYECKOE paBHOBECHE

10

IIpaktraeckas padora Ne 1. «Briusane
pa3INYHBIX PAKTOPOB HA CKOPOCTh XMMUYCCKON
peaKIII)

11

DnekTpoauTHueckas auccoruarus. [loustue o
BOJIOpoAHOM ToKasarene (PH) pacteopa.
Peaknun norHoro oomena. ['maponms
OpPraHUYECKUX U HEOPTaHMYECKHUX BEIICCTB

12

OKHCINTETFHO-BOCCTAHOBUTEIBHBIE PEAKITHH.
[MousiTre 00 3IEKTPOIH3E PACILIABOB U
pacTBOpPOB COJIEN

13

KonTtpoinbHas pabora o pazueiny
«TeOpCTI/I‘-ICCKI/IC OCHOBBI XUMUN»

14

Meraibl, ux nosoxxenue B [lepuonnueckoi
cucTeMe XuMuueckux anemeHTos /. .
MemnzneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
OO61ue pu3nIecKre CBOMCTBA METAIIIIOB

15

CrnnaBsl METAIIOB. DJIEKTPOXUMUYECKUH PsL
HaIPsHKEHUM METAJIIOB

16

XHUMHYECKHE CBOMCTBA BAXKHENIIINX METAIIOB
(HaTpwii, Kamui, KaabI[Ui, MATHUN, TFOMUHUI)
U UX COeIUHEHUMN

17

XUMHUUYECKHE CBOMCTBA XPOMa, MEIU U UX
COCIMHEHUH

18

XUMHUYECKHE CBOMCTBA ITUHKA, JKeJie3a U UX
COETMHCHHUI

19

[paktrndeckas padora Ne 2. "Pemrenue
9KCTIIEPUMEHTAIILHBIX 33/1a4 [0 TeME
«Metamasn"

20

Hewmeramnsl, ux nonoxenue B [lepuognueckoit
cUcTeMe XUMUYeckux aaemenToB /. U.
MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB




dusnyeckue CBOMCTBA HEMETAJLIOB.

21 ANnoTponus HEeMETAIJIOB (Ha pUMepe 1
KHCIIOpoJa, cepbl, pocdopa u yriepona)

29 XUMHUECKHE CBOWCTBA T'aJIOTEHOB, CEPBI U HX 1
COETMHEHN

23 XuMHUecKre CBOUCTBa a30Ta, pocdopa u ux 1
COETMHEHN

24 XUMHUYECKHE CBOWCTBA yTiIepoa, KpeMHHS U 1
WX COETMHEHUH

o5 IIpuMeHeHne BaXXHENIINX HEMETAIIOB U UX 1
COETMHEHN
O060011eHne 1 cucTeMaTu3ays 3HaHUH TI0 TeMe

26 «Hemetammsny. Beraucnenus mo ypaBHeHUSIM 1
XMUMHYECKUX PEaKLUi U TEPMOXUMHYECKHE
pacué€Thl
[Mpaktuueckas pabora Ne 3. «Pemenne

27 3KCIIEPUMEHTANIBHBIX 33j[ay 10 TeMe 1
"HemeTamsl'"»

28 Heoprannyeckue 1 OpraHn4ecKnue KHCIOTHI. 1
Heoprannueckue v OpraHnueckre OCHOBAHUS
AmdoTepHbIe HEOPraHUYECKHE H OPTaHNYECKHe

29 coenuHeHus. | eHeTH4uecKas CBI3b 1
HEOPraHMYECKUX M OPraHMYECKHX BEIECTB

30 Hrorosast KOHTpobHAs paboTa 1
Ponb xuMun B oOecriedeHIN SKOJIOTHIECKOH,

31 SHEPreTHYECKON 1 THIIEBOU O€301MacCHOCTH, 1
Pa3BUTHN METUIMHBI
[IpencraBnenus 06 0OMMX HAYYHBIX

32 MPUHLMTIAX TPOMBIIIUIEHHOTO MOTyYeHUs 1
BRKHEHIIINX BEIICCTB

33 YesoBeK B MHUpPE BEIIECTB ¥ MATEPUAIIOB

34 XWMHUS ¥ 3T0POBbE YeJIOBEKa

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




YUYEBHO-METOANYECKOE OBECIHHEYHEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBSIBATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

* Xumus, 10 knace/ I'abpuensn O.C., OctpoymoB N.I'., CnankoB C.A. AKmoHepHOe 00111eCTBO
«3narenbctBo «IIpocBerieHuney

* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A. AKIInoHEpHOE 0OIIECTBO
«UznarensctBo «IIpocBemeHue

METOIUYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbl CETU HHTEPHET
bubmuoteka IIOK



