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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma no XuMHM Ha ypOBHE CpelHEro oOmiero odpa3zoBaHUs pa3padoTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpeOoBaHUI K pe3yinpTaTaM OCBOEHHs (heaepalibHON 00pa3oBaTeNbHOM MPOrpaMMbl CPETHETO OOIIEro
obpazoBanus (POII COO), mpeacraBieHHbx B deaepalIbHOM TOCYAApCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XUMHS» B
oOpa3zoBaTenbHBIX  opraHM3auuax  Poccuiickoit ~ depepauuu,  pealu3yloLMX  OCHOBHBIE
oOpa3oBaTeibHbIE IPOrpPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTHS BOCIIMTaHUSA B
Poccuiickoit @enepanmu Ha niepuog a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOIXOJIOB K pa3pa0OTKe MpOrpaMMbl 10 XWMHH, K ONpElesIeHUI0 OOIel cTpaTeruu
0o0yuyeHusi, BOCIIUTAHUS U PA3BUTHUS OOYYAIOIIMXCS CPEJICTBAMHU Y4EOHOro mpeamera «XUMHUs» JUist
10-11 knaccoB Ha 0a30BOM YpOBHE cocTaBWiIM KoHuentyaiabHble nonoxkenus OI'OC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIei, comep)KaHusi, pe3ylbTaToB OOy4YeHHS M TpeOOBaHMN K YpPOBHIO
MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHue, MMOJy4yaeMoe BBITYCKHUKAMHU 00I111e00pa30BaTeIbHOW OpraHM3aluy,
SBIISICTCS HEOThEMJIEMOM 4YacTbio MX 00pa3zoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIOUIMM 3TaroM
peayi3alliM Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LIEJIOCTHOH CHCTEME XUMHUYECKOro o0Opa3oBaHUS. OTH LEHHOCTH KacaroTCs I103HAaHHUS 3aKOHOB
npupoabl, (HOPMHUPOBAHUS MHPOBO33PEHHsS] M OOILIEH KyIbTyphl YEJIOBEKa, a TAaKKe 3KOJIOIMYECKH
00OCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3/I0pPOBBIO U IPHUPOIHON cpene. Peanusyercs xumumyeckoe
oOpa3zoBaHHe OOyJarONIUXCs Ha YpPOBHE CpEaHEro OOIIero o0pa3oBaHUs CPEICTBAMH Y4eOHOTO
npeaMmera «XUMHSA», COIEPKaHUE U MOCTPOECHUE KOTOPOro ONpPEAETEHBI B MPOrpaMMeE M0 XUMHUU C
yu€ToM crneun(UKd HAayKH XUMHH, € 3HAUeHHUS B NO3HAHUHM MPUPOABI U B MaTepUAJIbHOW KHU3HH
obmecTBa, a TaKke C Y4éroM OOMMX Leledl M NPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero obuiero oopasosanus B Poccuiickoit denepanuu.

XUMHUS KaK DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HIpaeT ocoOyi poJib B COBPEMEHHOM
LIMBUJIM3AllMM, B CO3JJaHUM HOBOM 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(GbopMHpOBaHUE PALMOHAIILHOTO HAyYHOI'O MBILIUIEHUS, B CO3JAaHUE IEIOCTHOI'O MpPEJCTaBIEHUs 00
OKpY>KaloIleM MHpe Kak O €IMHCTBE MPUPOIBI U YeJIOBEKa, KOTOpoe (OPMHUPYETCSl B XUMUHM Ha OCHOBE
MOHUMAaHHUs BELIECTBEHHOI'0 COCTaBa OKPYKAIOIIEro MHUpPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00J1aCTAMHU IPUMEHEHUS.

TecHO B3aMMOIECHCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XMMHS CTajla HEOThEMIIEMOH
4acTbI0 MUPOBOM KYJIBTYpbI, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOIO TPyJAa M XKU3HU Ka)XJ0ro 4dieHa
obmectBa. CoBpeMeHHass XHMMHUS Kak HayKa CO3UIATeNIbHAs, KAaK HayKa BBICOKMX TEXHOJIOIMH
HalpaBjieHa Ha pelleHUe INI00ATBbHBIX MPOOJIEM YCTOMYMBOI'O Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON, IKOJIOTNYECKOW O0€30MacHOCTH M OXPaHbI 310POBbS.

B coorBerctBMM ¢ OOmMMM LEIAMM M NPUHLUUMIAMHU CpeJHEro oouiero ooOpa3oBaHUs
cogepkanue npenmera «Xumus» (10—11 kmaccwl, 0a30BbI ypOBEHb H3Yy4EHMs) OPUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOy4YaroIIMXCsl, HEOOXOAMMYIO UM JUIs
BBIpaOOTKM MHPOBO33pPEHUECKMX OpPHUEHTHUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLMYyMa,
IPOJOJKEHUsI 00pa30BaHMs B Pa3INYHbBIX 00JIACTSIX, HE CBA3aHHBIX HEMTOCPEJICTBEHHO C XUMUEH.

Cocrapnsromiumu npeaMera «XUMHsD SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUs» U
«O0mas u HeopraHmyeckas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpPXKaHHs KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: cHCTeMa 3HaHMH 10 HEOPraHMYECKOM XMMHHU (C BKIIOUEHHEM 3HAHUN U3
o0miel XMMUN) U OpraHUYecKor Xumuu. POopMHpPOBaHME AAHHOM CUCTEMBI 3HAHUN MPU U3Yy4EHUU
npeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOr00Opa3Hsi BELIECTB Ha OCHOBE
00IMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkanus KypcoB — «Opranmdeckas xumusi» u «OOIIas M HeopraHHMYecKas
XUMHS» copMHpOBaHA B MporpamMme MO XMMHUHM Ha OCHOBE CHUCTEMHOIO IMOAXOAAa K H3YYEHHIO
y4yeOHOro Martepuajia U OOYCIIOBJIEHA MCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUM Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHUMHM BEILIECTBA
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paccMaTpHUBaIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUHM CTPOEHHUS OPraHMYECKUX COEIMHEHHH, a TaKXKe
Ha YPOBHE CTEPEOXMMHUUYECKHX U DJIEKTPOHHBIX MPEICTaBICHUN O CTpOeHUH BeriecTB. CBeaeHus 00
M3Yy4aeMbIX B Kypce BEIIECTBAaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJIOB JI0 CIOKHBIX OMOIOrHYECKU
aKTUBHBIX cOelMHEHUH. B Kypce opraHmdeckoil XMMUU MONY4arOT pa3BUTHE C(HOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHMs IMEPBOHAYAIBHBIC MPEJICTABICHUS O XUMHYECKOW CBSI3H,
KJIaCCU(DUKAITMOHHBIX TMPHU3HAKAaX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHS, O
XUMUYECKON pEeaKIuu.

I[Ton HOBBEIM yriaoMm 3peHHS B mpeaMmere «XuMEsS» 0a30BOrO YpPOBHS paccMaTpUBACTCS
W3y4CHHBIM Ha YpPOBHE OCHOBHOrO o0OIero oO0pa3oBaHUsS TEOPETHUECKUH MaTepHal W
(dakTomOrnyecKue CBENCHHS O BEIIeCTBAaX M XMMUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mmass u HeopraHwyeckas XUMHUS» OOYUYAIOUUMCS TPEIOCTABISAECTCS BO3MOXKHOCTH OCO3HATh
3HAYCHHE TEPHOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTMYECKUX TO3UIUM, TIy0xe
MOHATH UCTOPUYECKOE M3MEHEHHe (PYHKIMII 3TOro 3akoHa — OT 000OIIaromel A0 OOBSCHSIONICH U
MIPOTHO3UPYIOLLEH.

Enunas cucremMa 3HaHWMN O Ba)KHEWIIMX BEIIECTBAX, MX COCTaBe, CTPOEHUHU, CBOWMCTBAX H
NPUMEHEHNH, a TAaKXK€ O XMMHMUYECKHX PEaKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nornonHsiercss B Kypcax 10 u 11 xknaccoB anemMeHTaMu cofiepKaHusl, UMEIOIUMHU KYJIbTYPOJIOTUUECKHI
U TIPUKIAIHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT NMOHUMAHHUIO B3aMMOCBSI3H XHUMHH C JPYTUMHU
HayKaMH{, DAacKpbIBalOT €€ poib B IIO3HABATEIBHON M NPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHUIO YBaXECHHs K TPOIECCY TBOPUECTBA B 00JACTU TEOPHH U MPAKTUYECKHX
MPWIOKEHUH XUMHUU, TMOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HaYUMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIUBATh MHPOPMALIMIO U TPUMEHATH
eé JuIsl  TIONOJHEHUsS  3HAHWM, pEUIeHUsT  HUHTEJUIEKTYaJIbHBIX W AKCHEPUMEHTAIbHBIX
UCCIICJIOBATEIbCKUX 3a7ad. B 1enoMm coxepkanue ydeOHOro mpeamMera «XWMHEs» JaHHOTO YpPOBHS
U3Y4EHUs OpPUEHTUPOBAHO Ha (HOpMHpPOBAHUE y OOYYAIOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI MJIs
MOHUMaHUs (UIOCOPCKUX HUJEH, TaKMX KaK: MaTepHallbHOE EIWHCTBO HEOPTaHHMYECKOro |
OPTaHUYECKOT0 MHPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOSHUEM, ITO3HABAEMOCTh
MPUPOIHBIX SBICHUN MYTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUYMM MEXKYy HOBBIMU (DakTaMu U
TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PELICHUH HKOJIOTHYECKUX Mpodiem, a
TaKKe TpobdsieM COEpEeKEHHsS] IHEPTeTUUYECKUX PECYPCOB, CBIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUU U
MaTepHaJIOB.

B muiane pemienus 3ajad BOCIUTAHUS, Pa3BUTUS U COIUAIM3ALMHA OOYYArOIIMXCS MPUHSTHIC
IporpaMMoil MO XWMHUM TIOAXOJbl K ONPEACNICHUIO COAEpPX aHUS U TOCTPOCHUSI TIpeIMeTa
peaycMaTpuBalOT (OPMUPOBAHNE YHUBEPCATBHBIX YU€OHBIX IEHCTBUM, UMEIOINUX 0a30BOE 3HAUEHUE
JUIS  pa3M4YHBIX BHUIOB JAEATEIBHOCTU: pEUIeHUs mpodieM, IOHCKa, aHaiau3a U 00paboTKu
uH(pOpMaAIUU, HEOOXOMUMBIX ISl TMPUOOPETEHHUs OMbITa MPAKTHUYECKOW U HCCIEeN0BATENbCKON
JIeSITeTHHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUU XUMUH.

B npakTtuke mpenojgaBaHusi XMMHM KaK Ha YPOBHE OCHOBHOI'O O0ILEro oOpa3oBaHus, TaK U Ha
YpOBHE CpeAHero o0Iero oopa3zoBaHus, MpU OMPEACTICHUN COAECPKATETbHOW XapaKTePUCTHKHU Iiesel
M3y4eHUs] TMpeAMeTa HampaBJICHUEM IMEPBOCTEIIEHHON 3HAYMMOCTH TPAJAUIIMOHHO TPHU3HAETCA
dbopMUpOBaHHE OCHOB XHUMHYECKOM HAyKHM Kak OOJacCTM COBPEMEHHOI'0 eCTECTBO3HAHUS,
MPaKTUYECKON JAESITEIbHOCTH YeJIOBeKa M Kak OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOJUYECKOW TOYKH 3PEHUS] TaAKOM MOAXOM K OMPENEICHHUIO ILIeNiel M3ydeHHUs IMpeaMeTa SBISETCS
BIIOJIHE OIIPaBJAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHHsI TJIABHBIMU LIETSIMHU U3YYeHHsI TIpeaMeTa «XuMHs» Ha 0a30BOM
ypoBHe (10 =11 xu1.) ssBastOTCA:

e (OpMHpPOBAHHUE CUCTEMbl XUMHUYECKUX 3HAHUM KaK BaKHEHIIIEH COCTABIISIONIEH €CTECTBEHHO-
HAay4yHOUW KapTHHBI MHpPa, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHATHS, (yHIaMEHTAIbHbIC
3aKOHBl M TEOPHUM XHMHHU, OCBOCHHME S3bIKa HAayKH, YCBOGHHWE M TMOHHMAaHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIIEHHE C HCTOpHEeH uX
Pa3BUTHUS U CTAHOBJICHUS;



e (QopMmHpOBaHUE UM pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX IO3HAHHS BEIIECTB U
XUMHYECKUX PEAKINi, HEOOXOAUMBIX JUIsl TPHOOPETEHUS YMCHHI OPHUCHTHPOBATHCS B MHPE
BELIECTB W XUMHUYECKHX SIBICHHUN, HMEIOIIUX MECTO B TMPUPOJE, B MPAKTUYECKOW H
MOBCETHEBHOM JKU3HH,

e Ppa3BUTHEC YMECHHA U CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOIIOJICHUEM M OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOJTI0IEHUEM MPaBUIT 0€30MacCHOTO OOpAIeHHS C BEIIECTBAMH.

Hapsiny ¢ aTum, comepaTenbHas XapaKTEepUCTUKa IeNed M 3aJad HU3y4deHHs MpeaMera B
nporpaMme M0 XMMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHUH C HOBBIMH IPUOPUTETAMH B
cucteMe cpemHero ooOmiero oobpazoBanusi. CeromHsi B MPEMoJaBaHUM XWMHUHM B OOJBIICH CTETIEHU
OoTHaETCs MPEANOYTEHUE MPAKTHUYECKOW KOMIIOHEHTE COJepaHUs OOydeHUs, OPUEHTHPOBAHHON Ha
MOJITOTOBKY BBITYCKHUKA 001Ie00pa30oBaTeIbHOM OpPTaHU3AINH, BIAICIONIEro He HabopoM 3HAHUM, a
(YHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CITIOCOOAMH W YMEHHUSIMH aKTHBHOT'O TIOJyYCHUS 3HAHUHA U
MPUMEHEHHUS UX B PEAIbHOM JKU3HH JUISI PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 5TUM Npu M3ydeHUU TpeaMeTa «XUMUs» JOMUHHUPYIOIIEE 3HAYCHUE MPHOOpPETaIoT
TaKWe SN U 3329, KakK:

ajanTtanus OoOydYarlolUXcsl K YCIOBHSIM TUHAMHYHO pa3BUBAIOLIErocss Mupa, GhopMUpOBaHUE
WHTEIJIEKTYyalbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOPa3OBaHMIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TPHUHSATHIO TPAaMOTHBIX pPEIICHHH B KOHKPETHBIX JKU3HCHHBIX CHTYAIHSX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

dbopmMupoBaHue y OOyUYaIOUIUXCS KITFOYEBBIX HABBIKOB (KIIFOUEBHIX KOMIIETEHIIHMIA), WMEIOIINX
YHHBEPCATHHOE 3HAUCHUE IS PA3INIHBIX BUOB JICSITCILHOCTHU: PEIICHUS MPOOIeM, ITOMCKA, aHaIi3a
u 00paboTku wuHMOpMaIU, HEOOXOMUMBIX IS NPUOOPETEHUS ONbITa ACATCIBHOCTH, KOTOpas
3aHMMaeT BaXKHOE MECTO B MO3HAHMM XHWMHUHU, a TaKXKe s ONEHKH C TMO3UIMHA JKOJIOTHYECKOM
0€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKUX IPOIECCOB HA OpraHU3M 4YeJIOBEKa M
MPUPOJIHYIO CPEAy;

pa3BUTHE TO3HABATENBbHBIX HHTEPECOB, HHTEIUIEKTYaldbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yJaroIuUXcs: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIC 3HAHUS 110 XMMHH B COOTBETCTBUU
C JKU3HCHHBIMH ITOTPEOHOCTSIMH, HCIOJIL30BaTh COBPEMCHHBIC HH()OPMAIIMOHHBIC TCXHOJOTHUHU JIJIS
MOKCKA U aHaJIM3a Y4eOHOM U HayYHO-TIONYISIPHON MH(GOPMAIIMN XUMUYECKOT'0 CO/IeP KaHMUS,

dbopMUpOBaHUE M PA3BUTUE y OOYUYAIONIMXCS ACCOIMATHBHOIO M JIOTHYECKOrO MBIIUICHHUS,
HaAOJIOIaTeTbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpPHIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH,
MPU IJIAHUPOBAHUU U MTPOBEICHUN XUMUYECKOT0 IKCIIEPUMEHTA;

BOCIIMUTAHUE Yy O00y4aronmxcs yOe:KAEHHOCTH B TYMaHUCTHYECKON HANpaBIEHHOCTH XUMHUHU, €€
B2XHOW POJIM B PEIICHUU TIIO0ATBHBIX MTPOOJIEM PallMOHAILHOTO MPUPOAOIOIBE30BAHMUS, TIOMOTHEHUS
SHEPreTHYECKUX PECYpCOB U COXPAHEHMsI MPUPOTHOrO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEepeXHOr0 OTHOIIECHHUS K TPUPOAE U CBOEMY 370POBBIO, a TakXke TMPUOOPETEHHs OIbITa
WCIIOIB30BaHUS TTOJIYICHHBIX 3HAHWH IS TIPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYAIUAX, CBI3aHHBIX C
XUMHUYECKUMU SIBIICHUSIMU.

B yuebHOM 11aHe cpeanero odmero o0pa3oBaHus MpeaMeT «XUMHUs» 0a30BOr0 YPOBHS BXOAUT
B COCTaB IMpeIMEeTHON 00nacTi « EcTecTBEHHO-HAYYHBIC TIPEIMETHD».

OO11iee yKnco 4acoB, OTBEIEHHBIX JUIS U3YYEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHEr0 OO0IIEero
oOpa3zoBanusi, coctaBiseT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kmacce — 34 vaca (1
4yac B HEJIEIIO).



COJAEPKAHUE OBYYEHMUA
10 KIACC OPIAHMYECKASA XUMUA

TeopeTnyeckne 0OCHOBBI OPraHU4eCcKOil XMMHUHU

[Tpenmer oprannyeckoil XUMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUEHUE B IOJTYYEHUU HOBBIX
BEUIECTB U MaTepuayoB. Teopuss CTpOEHMsI OpraHM4eckux coeauHeHuid A. M. byriepoBa, eé
OCHOBHBIE mMojokeHUs. CTpyKTypHble (POpMysbl OpraHmdeckux BemiecTB. ['omonorus, nuzomepus.
XuMHUYECKasi CBSI3b B OPraHUYECKUX COSAMHEHUSX — OIMHAPHBIE M KPAaTHBIE CBSI3H.

[IpencraBnenne o kimaccuukanuym OpraHMYEcKUX BenlecTB. HoMeHkiaTtypa OpraHMYecKUX
COEIMHEHMH (cucTeMaTHuecKas) M TpUBHAJIbHbIE Ha3BaHUS BaXKHEMIINX IpEACTAaBUTENEH KIIacCOB
OpPraHNYEeCKUX BEIIECTB.

OKClepUMEHTAIBHBIE METOJbl M3YyYEHHMS BEIIECTB M HUX IPEBPALLEHUI: O3HAKOMJIEHHE C
oOpa3namMi OpraHMYecKHX BEIIECTB M MaTepHajlaMd Ha WX OCHOBE, MOJICIMPOBAHHE MOJIEKYI
OpPraHUYeCKUX BELIECTB, HAOIIOJECHNUE U ONMCAaHHE JEMOHCTPALMOHHBIX ONBITOB I10 MPEBPALICHUIO
OpPraHMYeCKUX BEIIECTB IIPU HarpeBaHuu (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJOrMYECKHH pAn. MeTaH U 3TaH — TMpOCTEHIINE
NPEJCTaBUTENN aJIKaHOB: (PU3UYECKHE M XMMHUYECKHE CBOWCTBA (peakIiUH 3aMEUIeHUs U TOpEHus),
HaX0XXJIEHUE B IPUPOJIE, ITOIYUEHHUE U IIPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJOTMYECKUU psAln. OTWIEH W MNPONUIECH — MPOCTEHIINe
NpPEJCTaBUTENIM QJIKEHOB: (U3MYECKHe U XHMMHUYECKHE CBOMCTBa (peakluuu TUIPUPOBAHMS,
raJIOr€HUPOBaHUs, TUIPATALMU, OKUCIEHUS U TOJIMMEPU3ALINN ), IOJyYEHUE U IPUMEHEHHE.

Ankaguensl: OyrtaameH-1,3 u wMerwnOyraauen-1,3: cTpoeHue, BaKHEWUIINE XUMUYECKUE
cBOMCTBa (peakuus nonuMepusanun). [lomyyeHne CHHTETHUECKOr0 KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI, TOMOJIOTMYECKHIA PAl. ALETHJIEH — MpocTeHImunit
MpEJICTaBUTENIb AJIKHMHOB: COCTaB, CTpoeHHe, (U3MYECKHMEe U XUMHUYECKHE CBOMCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATALlUH, TOPEHNUS), TOTyUYEHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (u3MUecKMe M XUMHUYECKHE CBOMCTBA (peakiuu
raJIOrEHUPOBAaHUS M HUTPOBAHUs), IOJyYeHUE M MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuueckue cOUCMEA (Peakyuu 2an02eHUpo8aHuss U HUMPOBAHUS), NONYUeHUue U
npumeneHnue. TOKCUUHOCTb apeHOB. [ eHeTHuecKast CBsA3b MEKIY YIIIEBOAOPOAAMHU, IPUHAAJIEKAILUMU
K pa3JIMYHbIM KJIaccaM.

[TpupoaHbie UCTOUHUKHU yrieBoaopoaoB. [IpuponHselii ra3 u nonyrHsle HedTsaHble ra3pl. Hedthb
u e€ mnpoucxoxkaeHue. CrocoObl mnepepaOoTku HepTH: TNEeperoHka, KpPEeKUHT (TepMHUYECKHil,
KaTalnuThYecKuil), nuponus. Ilpoaykrsl nepepaboTku HEPTH, UX NIPUMEHEHHUE B IPOMBIIIJIEHHOCTU U B
ObITy. KaMeHHBIH yrosib U IPOLYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHMS BEIIECTB M HUX IPEBPALLEHUN: O3HAKOMJICHHE C
oOpaslaMu MjactMacc, KaydykoB M pe3uHbl, Koutekuuu «HedTts» u «YTomby, MoaeInpoBaHue
MOJIEKYJ YIJIEBOIOPOJOB M T'aJlOr€HONPOU3BOHBIX, IPOBEICHNE MPAKTUYECKON paboThl: NOITy4YeHHE
STHJIEHA U U3y4EeHUE ero CBOMCTB.

Pacuérnsble 3anaun.

Bbruucnenus no ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEéMa, KOIMYECTBA MUCXOIHOIO
BEIIECTBA MJIM MPOJYKTA PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJJHOTO M3 MCXOJHBIX
BEULIECTB UJIM IIPOJYKTOB PEAKIIMH).

Kucaopoacoaep:xammue oprannyeckne coeMHeHUs

[IpenenbHble OJHOATOMHBIE CMPTHI. METaHOMI U 3TaHOJ: CTPOCHHE, PU3NUYECKHE U XUMUYECKUE
CBOMCTBAa (peakUuMM C aKTUBHBIMU METaJUIaMHU, TaJOr€HOBOAOPOJAMH, TOPEHME), INPUMEHEHHE.
Bogoponnsie cBsi3u Mexay MojekylaMu cnupToB. JleficTBHEe MeTaHoja M 3TAaHOJIa Ha OpraHu3M
4eJI0BEeKa.




MHoroaroMHble CIUPTHI. DTHIEHTIUKOIb U TIUIEPHH: CTPOeHHE, GU3NUYECKUE U XUMUYECKHe
CBOMCTBa (B3aMMOJEICTBHE CO IIEJIOYHBIMHA METAJNIAMH, Ka4eCTBEHHAs PEaKIUs Ha MHOTOaTOMHBIE
cnupthl). JlelicTBre Ha OpraHu3M yesioBeka. [IlpuMeHenre runepuHa u dTUIICHTTUKOIS.

@deHon: CTpOoeHUE MOJNEKYJbl, (U3MUECKue M XMMUYECKHe CBOMCTBA. TOKCHYHOCTH (eHona.
[Ipumenenue denoma.

Anbnerunpl M kemoHnvl. @OpMaNTbIETH I, alleTalbIeTHI CTPOCHUE, (PH3HMUECKIEe W XUMHUECKHE
CBOHCTBa (peakUuuM OKHCICHHMS M BOCCTAaHOBJECHMs, KAaueCTBEHHBIE peakiUH), MOJyYeHHEe H
pUMEHEHHE.

OIHOOCHOBHBIE TIpefeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbHHAsT M YKCYCHasi KHCIOTHI:
cTpoeHHe, (U3MUECKMe M XUMHUYECKHE CBONCTBa (CBOICTBa, 00lIMe ISl Kilacca KHUCIOT, PeaKIus
3TepUPHKALNN), TIOTy4YeHHEe U TpuMeHeHne. CTeapuHOBast U OJIEMHOBASL KMCIIOTHI KaK MPeICTaBUTEIH
BBICIINX KapOOHOBBIX KACIOT. MbIIa KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIeHCTBHUE.

CrnoxHble 2QUpbI KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ 'naponu3 cinoxHbIX 3¢upoB. KUphl.
I'mpponus xupos. IIpumenenue xupos. buonornueckas posib :KUPOB.

YrneBonpl: cocTaB, KiacCHU(pUKAIUs YriIeBOAOB (MOHO-, AW- WU TOJHcaxapuisl). ['moko3a —
MPOCTEUIINI MOHOCAXapu: OCOOEHHOCTH CTPOCHUS MOJIEKYIbI, (DU3HUECKHe U XUMUYECKHE CBOWCTBA
(B3aumonetictBue ¢ ruapokcunom memu(ll), okucienne ammuauHbIM pacTBOpoM okcuia cepeodpa(l),
BOCCTAHOBJIEHHE, OPOKEHHUE TIIIOKO3bI), HAXOXKJIEHUE B IPUPOJIE, IPUMEHEHHE, OUOJIOrMYecKas poib.
®orocunre3. PpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u unemnmtonosa Kak HOpUpoOJHbIE MonuMepbl. CTpoeHHe Kpaxmajia M IIeJUIIOJIO3bI.
Ou3nuecKue U XMMUYECKAE CBOMCTBA KpaxMaia (THIPOIN3, KAUeCTBEHHAs! PEaKLUs C HOJIOM).

OKCrepuMEHTAIbHbIE METOJAbl M3y4eHHUs BEUIeCTB M MX IPEBpallleHUi: MPOBEICHUE,
HaOJII0/IeHNe U ONMMCaHUE JIEMOHCTPAL[MOHHBIX OIBITOB: FOPEHHE CHHUPTOB, KaUECTBEHHBIC PEAKIUU
OJIHOATOMHBIX CHUPTOB (OKHCIeHHe »dTaHona okcuaoM Meau(ll)), MHOroaToMHBIX CHHUPTOB
(B3aummopeiictBue raunepuHa ¢ rugpokcuaom wmemu(ll)), ampaerumoB (OKHCIIeHHME aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) m ruapokcugom memu(ll), B3ammozelcTBue Kpaxmana C HOAOM),
NPOBE/ICHHE MPAKTUYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnurie 3amaun.

Brruncnenus mo ypaBHEHUIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOIMUYECTBA MCXOAHOTO
BEIIECTBA MJIM MPOJAYKTA PEAKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 MCXOIHBIX
BEIICCTB HJIU MPOYKTOB PEAKITIH).

AzoTcoaeprKalire opraHu4eckue CoeIMHEHUsI.

AMHMHOKHUCIIOTBH Kak aMm(oTepHble OpraHudeckue coenuHeHus. PU3NUYEeCKue U XUMUYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha MpUMepe MIHIKHA). bruonornueckoe 3Ha4eHNE aMUHOKHUCIIOT. [1enTuabt.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coeAuHeHus. llepBuuHasi, BTOpUYHas U
TpEeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€IKOB: THAPONU3, JAEHATypalus,
KayeCTBEHHbIE PEAaKIIMH Ha OEJIKU.

DKcrnepuMeHTaIbHbIE METO/IbI U3yUEHUS BEIIECTB U UX MpeBpallleHnuii: HaOI0eHIe U ONHICaHue
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypaIisl OCIKOB IPY HAarpeBaHUU, LIBETHBIC PEaKIMH OEITKOB.

BbicokoMoOJIeKYIAPHbIE COeTHHEHUSs

OcCHOBHbIE TIOHATUS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3alMH, CpeIHsIs MojeKyispHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEPH3AIHS U TIOJIMKOH ICHCAIIUSI.

OKCrepuMEHTAIbHbIE METOJbl HM3Yy4eHHUS BEIIECTB M HUX MPEBpallleHUui: O3HAaKOMJICHHE C
o0pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanmm3anuss MeXnpeaMETHBIX CBs3€M INpU M3y4EHMM opraHnyeckoi xummu B 10 kmacce
OCYILIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK U MOHSATHH,
SIBIISTIOIIMXCS] CHCTEMHBIMH JIJIS1 OT/IIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'0 ITUKIIA.

OO0me ecTecTBEHHO-HAYYHBIC TOHSATHS: SBICHHE, HAyIHBIH (PaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHa/M3, CHHTE3, KilaccUUKalus, NEPUOAUYHOCTb, HAOMIOJICHHE, W3MEpPEHHE, OSKCIEPUMEHT,
MOJICTTUPOBAHHE.



dusmnka: marepus, SHEprus, Macca, aToOM, JJIEKTPOH, MOJIEKYJa, YHEPreTUYeCKUil ypOBEHb,
BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U CAMHULBI UX
U3MEpEHUSI.

buonorust: xierka, opraHusM, Ouocdepa, OOMEH BeLIECTB B OpraHusMme, (HOTOCHHTE3,
OMOTOTUYECKN aKTHBHBIE BelecTBa (OCIKH, YIIIeBOABI, XKUPHI, (PEPMEHTHI).

["eorpadusi: MUHEpAITBI, TOPHBIE TIOPOJIBI, ITOJIE3HBIE UCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: MuUIIEBblE NPOAYKTbI, OCHOBBl PAllMOHAJIBHOIO MHUTAaHUS, MOIOIIME CPEACTBa,
JICKapCTBEHHBIE M KOCMETHYECKHE INpenapaTbl, MaTepHajbl W3 HMCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KIIACC OBLIASA U HEOPTAHNYECKASA XUMUS

Teopernyeckne 0OCHOBbI XMMHUU

XUMHYECKUH JIEMEHT. ATOM. SIpo aTroma, U30TOMbI. DJIEKTPOHHAsT 0007109Ka. DHEPreTHIECKUE
YPOBHH, TMOMYypPOBHH. ATOMHBIC oOpOWTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH paclpeaeIeHUs
DJIEKTPOHOB MO OpOUTAISIM B aroMax »DJJIEMEHTOB TEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS
KOH(UTypanus aTOMOB.

ITepuognueckuii 3akoH u [lepronnueckas cucrema xumuueckux snemenToB . 1. Menneneena.
Cs3p mepuoanueckoro 3akoHa u Ilepumonuueckoid cucteMbl XHUMHYECKUX 3ieMeHtoB [J[. U.
MeHnneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOECHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB
XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U HEPUOAAM.
3HaveHHEe NMepUOINYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XUMUYECKasl CBsI3b. BUibl XUMHUUECKON CBSI3U (KOBAJICHTHAsI HEMOJSIpHAs
U TIOJISIpHAsi, MOHHAs, METAJUTMYecKas). MexaHu3Mbpl 0Opa30BaHMS KOBAJICHTHOM XWMHUUYECKOW CBS3H
(0OMEHHBIN U TOHOPHO-aKIENTOPHBINH). BogoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATETHHOCTS.
Crenenb okuciieHus. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYISIPHOIO U HEMOJEKYJISIPHOTO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMNBI KPUCTALUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTaJUIMYECKOU PEIIETKU.

[lonstTe o nucnepcHbIX cucTeMax. VCTHHHBIE W KOJUIOMIHBIE pacTBOphl. MaccoBast nois
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHmdecknx coequHeHUi. HoMmeHkIaTypa HEOpraHUYECKUX BEIECTB.
['enernueckas cBsi3b HEOPraHMUECKUX BEILIECTB, IPUHAICKAIINX K Pa3INYHBIM KJIacCaM.

Xumuueckass peakuus. Kiaccupukanuss XuMUYECKMX peakiuil B HEOpPraHWYecKod U
OpraHUYeCKOM XHWMHH. 3aKOH COXPaHEHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUs U MpEeBpaIlCHUs
SHEPTUH MPU XUMUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pAa3IUuHbIX (akTopoB. OOpaTuMble peakLUu.
Xumnueckoe paBHoBecrue. DaKTOPBI, BIUSIONIME HA COCTOSSHUE XMMUYECKOro paBHOBecus. [Ipuniun
Jle larense.

Onekrponutuyeckas aucconuanus. CunpHble H cnalble anekTpoiuTbl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaibHast, HIEI0YHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcrepuMEeHTaIbHbIE METObl U3yUEHHUS BEUIECTB M UX MPEBpALICHHI: TeMOHCTpaIUs TaOIuIl
«Ilepuognueckass cucreMa xumudeckux »sieMeHToB JI. WM. MeHnneneeBa», u3ydeHUe Mojeneit
KPUCTAJUIMUECKUX PEIIETOK, HAOII0AEHUE U ONMCAHUE AEMOHCTPALMOHHBIX U JJA0OPaTOPHBIX ONBITOB
(paznoxeHue mepokcuja BOAOPOJA B MPUCYTCTBUM KaTalu3aropa, OMpeJesieHue Cpeibl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCATBHOTO WMHJMKATOpPA, PEAKIMM HOHHOTO OOMEHa), MpPOBEICHHE
NPAaKTUYECKON paboThl «BiusiHue pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIImy.

Pacuérnrie 3amaun.

Pacuérel Mo ypaBHEHMSIM XMMHUYECKHMX pPEaKUUi, B TOM YHUCIE TEPMOXUMHUYECKHE PaACUETHI,
pacu€Thbl C UCIIOJIB30BAaHUEM MTOHITHUS «MAaccoBasi J0JIs1 BEILIECTBAY.

Heopranuueckasi xumust



Hemerannsl. I[lonoxxenne nHemeramioB B Ilepuoguueckoil cucreMe XUMHUECKUX 3JIEMEHTOB /Jl.
W. MenzeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB. DPU3HNYeCKHe CBOMCTBA HEMETAUIOB. AJIOTPOIHS
HEMeTaJIOB (Ha IpUMEpPEe KUCIIopoa, cepbl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXKHEUIINX HEMETAIIOB (TaJloT€HOB, CEphl, a30Ta, Gocdopa, yriepona
Y KPEMHUS) U UX COSTMHEHUN (OKCUIOB, KUCIOPOACOAEPIKALIUX KUCTOT, BOJOPOIHBIX COCTUHECHHUI).

[IpumeHeHne BaXKHEUIINX HEMETAIVIOB U UX COCIMHEHUN.

Meramubl. [lonoxxenune MeraiuioB B Ilepuonnueckon cucreme XuMuuecKux siaemeHTos 1. M.
MengeneeBa. OCOOCHHOCTH CTPOCHHSI OSJEKTPOHHBIX 000JI04eK aroMoB MeTauioB. OOmue
¢uznueckue cpoiictBa MeTaioB. CIUlaBbl METAIOB. OJIEKTPOXMMHUYECKHM psAl  HanpsKeHUH
METaJJIOB.

XHUMHUYECKHE CBOMCTBA BaXKHEUIIMX METANIOB (HAaTpUM, Kajiuil, Kadbluid, MarHui, allOMUHUN,
IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUN.

O6mmue cnocoObl nonydenust MetamioB. [I[puMeHeHe METaIOB B OBITY U TEXHUKE.

DKCNEepUMEHTANIbHBIE METOJbl M3Y4YECHHs] BEUIECTB M HMX IMPEBpAIICHUN: U3yUEHUE KOJUICKLIUU
«Metanisl U CIUIaBb», 0OPA3I0B HEMETAJIOB, PEUICHNE YKCIIEPUMEHTAIBHBIX 3aa4, HAOMIOACHUE 1
OIHCaHUE IEMOHCTPAI[MOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aUMOAEUCTBHE THIPOKCHUIA ATTIOMUHUS C
pacTBOpaMH KUCIIOT U HIEJI0YEH, KAYeCTBEHHbIE PEAKIIUN Ha KATUOHBI METAJIIIOB).

Pacuérnpie 3a1aumn.

Pacuérbl macchl BeiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00bEMY OIHOTO W3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB, pacu€Thl Macchl (00BEMA, KOIUYECTBA
BEILIECTBA) MIPOJIYKTOB PEAKIINHU, €CITH OJJHO U3 BEIIECTB UMEET MPUMECH.

Xumus 4 )KU3Hb

Ponp xumum B oOecrieueHUH HSKOJOTHYECKOM, DHEPreTUYECKOM W MHINEBOM Oe30MacHOCTH,
pa3BuUTUU MeTUIMHEL. [loHATHE 0 HAYYHBIX METOaX MO3HAHUS BEIIECTB U XMMHUYECKUX PEAKIIHi.

[IpencraBnenus 06 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUICHHOI'O IMOJYYEHUs Ba)KHEHIIMX
BEILIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPHAIOB: Ba)XHEUIIME CTPOUTEIBHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KpPackW, CTEKJIO, KepaMuKa, MaTepuaabl ISl DJIEKTPOHUKH,
HaHOMaTepHaJbl, OPraHMYECKNE U MUHEPAJIbHBIE YI00pEeHHUS.

XuMHs U 30pOBbE YEJIOBEKA: MpaBUjIa MCIIOJIIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0e30macHOro UCIOb30BaHUS MTPENapaToB OBITOBOM XUMHHU B TIOBCETHEBHOM KU3HH.

MexnpeaAMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBS3€ MpH HM3Y4eHUHW oOuIel W HeopraHuyeckod Xumuu B 11
KJIACCe OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BAaHHWE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSITHH, TaKk U
MOHATHUH, SIBJISIOIINXCA CUCTEMHBIMU JJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHSTHS: HAay4HBIM (pakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KiaccuduKalus, NepruoIMIYHOCTh, HAOIIOACHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE,
SIBJIICHHE.

®dusnka: Marepusi, 3HEprus, Macca, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIl,
PaIOAKTUBHOCTh, MOJIEKYJa, IHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEI0, OO0BEM, arperatHoe
COCTOSTHME BEIIeCTBa, PU3NUYECKIE BETUYMHBI U €IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kieTka, opranusM, dKocucTeMa, orochepa, MaKpo- U MUKPOIIIEMEHThI, BUTAMUHBI,
00OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOMAEMblIe, TOILIIMBO, PECYPCHI.

TexHOonorusa: XMMHUYECKass MPOMBIIUIEHHOCTh, METaJULyprus, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTEepUAIOB, CETHCKOXO03HUCTBEHHOE MMPOU3BOJICTBO, MUIIECBAs TPOMBIIUICHHOCTD, (papMarieBTuIecKast
MIPOMBIIINICHHOCTh, TPOU3BOJICTBO KOCMETHYECKUX TMPErnaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHUaJIOB, FJEKTPOHHAS! IPOMBIILIEHHOCTh, HAHOTEXHOJIOT'HH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMMHWHN HA HA30BOM
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHS OOYYAIOIIMMHUCS MPOrpPamMm
cpenHero ooOmero oOpa3oBaHUs (JUYHOCTHBIM, MeETallpeMETHBIM M MpeaAMeTHbIM). Hayuno-
METOMYECKONH OCHOBOH Ui pa3pabOTKU MIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPETHETO
00111er0 00pa30BaHUS SBIISETCS CHCTEMHO-IEATEITPHOCTHBIN TTOIX O/,

B coOTBeTCTBHUM € CHCTEMHO-AEATEIbHOCTHBIM TOAXOIOM B CTPYKTYpE JIMYHOCTHBIX
PE3YyJIbTaTOB OCBOCHUA MPCAMCETA «XuMus» Ha YPOBHEC CpCIHCTO O6H.ICFO 06pa3013aHH51 BbIJCJICHBI
CJIEIYIOIINE COCTABJISIONINE:

OCO3HAaHWE OOYYAIOIMMHUCS POCCHMCKON TpakJIaHCKOW WJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOONPEIETIECHHUIO;

HATMYUE MOTHBAIIUHU K O0yUEHUIO;

L[EJICHAIIPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEKJEHUI JUYHOCTH Ha OCHOBE KIIIOYEBBIX
[EHHOCTEHN M UCTOPUYECKUX TPAaUuIuil 6a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JCSITETHHOCTH
HEHHOCTHO-CMBICJIOBBIMH YCTaAHOBKaMH, ITPUCYIITUMUA He.]'IOCTHOI\/’I CUCTEMEC XUMHUYCCKOT' O O6p330BaHI/I${;

HAJIMYUE TPABOCO3HAHUS IKOJOTUYECKOW KYJIBTYPbl M CIIOCOOHOCTH CTaBUTh IEIHU U CTPOUTH
JKNU3HCHHBIC IIJIaHBbI.

JInyHOCTHEIE PE3YIbTATEI OCBOCHUA IMPEAMETA «XuMusa» JOCTUT'AKOTCA B €IUHCTBEC y‘I€6HOI\/'I )51
BOCIIMTATEIbHON JEATENLHOCTM B COOTBETCTBHM C T'YMAaHUCTHYECKUMH, COLMOKYJIbTYPHBIMH,
AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU U HACATIAMU pOCCHﬁCKOTO rpaxIaHCKOro OGH.[CCTBa,
OPUHATHIMH B OOILECTBE HOPMaMU M TPaBUJIAMHU I[OBEIEHHUS, CIIOCOOCTBYIOIMMH IpolieccaM
CaMOII03HAHUSI, CAMOPA3BUTHUS M HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTU O0YYaOIIUXCS.

JIn4HOCTHBIE Pe3yNbTaThl OCBOSHUS MpeAMeTa « XUMHUSD OTPaKaloT chOPMUPOBAHHOCTD OIBITA
[IO3HABaTEJIbHOM UM MPAKTUYECKOM JAESITEIbHOCTH OO0yYarolMXCs [0 pealn3allud IPUHSTHIX B
o011ecTBE IEHHOCTEN, B TOM YHCIIE B YACTH:

1) rpa’aaHCcKOro BOCIUTAHMS .

OCO3HAHUS OOYYAIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, YBaXEHHS K
3aKOHY U MIPaBOIOPSJIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOPMAaxX W TMPAaBWIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJICKTUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH IPHU CO3JaHUU Y4YEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U TTO3HABATENbHBIX 3a71a4, BBIMOTHEHUH XUMHUYECKUX KCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI IPYTUX MPH
aHaJIM3€e Pa3IMYHbIX BUJOB YUeOHOU e TENbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIMTAHMS !

HNCHHOCTHOI'O OTHOIICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICANTIO OTE€YECTBECHHOHU XHUMHU,

YBAXXCHHA K IMPOLCCCY TBOPUECTBA B oOactn TCOPHUH W MPAKTHUYECKOIO NPUMCHCHHA XHUMUU,
OCO3HAHUSl TOTO, YTO JOCTHIKEHHS HAYKH €CTh Pe3yJbTaT JIUTENbHBIX HAOMIOEHUN, KPOMOTIMBBIX
SKCIICPUMCHTAJIbHBIX ITOUCKOB, ITOCTOAHHOI'O TPpYyAa y‘-IéHBIX " IPAKTUKOB;

HHTEpPECAa U IMMO3HABATCIIBHBIX MOTHUBOB B ITOJIYUCHHUH U IOCIICAYIOIICM aHAINU3€ I/IH(l)OpMaIII/II/I 0
MEePEIOBBIX TOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUS, OTUUCCKOI'O IMOBCACHUS

CIIOCOOHOCTH OIIEHUBATh CUTYallMU, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH, U MPUHUMATH
OCO3HAHHBIC PCHICHU, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U IICHHOCTU,



FOTOBHOCTH OLIEHUBAaTh CBOE TIIOBEJEHHWE M TIIOCTYNKH CBOMX TOBApUIIEH C TMO3ULMMA
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) popmupoBaHMSA KYJIbTYPHI 310POBbSI:

NOHUMaHUs LEHHOCTel 370poBoro M 0Oe3omacHoro obOpasza KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBbIO;

COOJTFOICHUS TIPaBUIT 0€30MacCHOTr0 OOPAIIEHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HH U B
TPYAOBOM ESITENBHOCTH;

MOHUMaHUS [IEHHOCTH MPaBUJ UHIWBUIYAbHOTO M KOJUIEKTUBHOI'O O€30MacHOro MOBEIEHUS B
CUTYALIMSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMSI TIOCIEACTBUM ¥ HENPUSTHS BPEAHBIX TMPUBBIYEK (YIIOTPEOJECHUS aTKOros,
HApKOTUKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCJIEIOBATENbCKOW  JIEATEIHHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHUE€ B PEHICHUU NPAKTUYECKUX 3a7ad  COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY H3YUEHHUIO Mpodeccuil pa3TuyHOro poja, B TOM YUCIE Ha OCHOBE
MPUMEHEHUS NMPEAMETHBIX 3HAHUMN MO XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yabTaTaM TPYJI0BOU 1eSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHUAYaJIbHOH TpaeKTOPUU 0Opa3oBaHUs, OyayIien
npodecCuu U peaau3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, MHTEPECOB U OTPEOHOCTEN 00I1eCTBa;

6) IK0JI0TUYeCKOT0 BOCIIMTAHMS:

9KOJIOTMUYECKU 11€71€CO00pPa3HOr0 OTHOIICHUS K MPUPOAE, KAaK HMCTOYHUKY CYIIECTBOBaHUS
JKM3HH Ha 3eMII¢;

MOHUMAHUS TJOOATBHOTO XapaKTepa SKOJOTMYECKHUX Mpo0ieM, BIHUSHHUS SKOHOMHUYECKUX
MIPOIIECCOB HA COCTOSTHUE MMPUPOAHON U COIIUAIBHOMN Cpebl;

OCO3HAHUSI HEOOXOIMMOCTH HCIOJIB30BAaHUS JOCTYIKEHUN XUMHH JJisi PEIICHHUS BOMPOCOB
palMOHATBHOTO MPUPO/IOOIb30BAHUS,

AKTUBHOTO HETIPUATHUS ACUCTBUN, IPUHOCSIIUX BPEll OKPYKAIOIIEH MPUPOTHON cpene, YMEHUs
MPOrHO3UPOBATh HEOIATOMPUATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEINPHHUMACMbBIX JEHCTBUN U
MpeaoTBpallaTh ux;

HAJIUYUS Pa3BUTOTO SKOJOTMYECKOrO  MBIIIJICHUS, JKOJOTHYECKOW KYJIbTYphl, OIbITa
JeSATEIBbHOCTH KOJIOTMYECKON HANpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B IIO3HABATEIBHOI,
KOMMYHUKATUBHOM M COLIMAJIBHOM TMPAKTHKE, CIOCOOHOCTH W YMEHUS aKTUBHO MPOTUBOCTOSTH
UJICOTIOTUH XeMO(OOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU U OOIIECTBEHHON MPaKTUKH;

MOHUMaHUs CHeUU(PUKH XUMUU KaK HayKd, OCO3HaHuA e€ poinu B (GOPMUPOBAHUU
paIMoOHATHHOT'0 HAYYHOT'O MBIIIUICHHUS, CO3JJAaHHUH I[EJIOCTHOT'O TIPEJICTABICHUS 00 OKPYKAIOIIeM MHUpE
KaKk O €IMHCTBE NPUPOJBI U 4YEJIOBEKa, B IMO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEW MU pelleHUuU
pobJIeM COXpaHEHUs! IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JUII COBPEMEHHOW IIMBHIIM3AlUUA: B €€
FYMaHUCTHUYECKON HANpPaBJIEHHOCTH W BaXXHOW pOJIM B CO3JAaHUM HOBOW 0aszbl MaTepuanibHON
KYJIbTYpbI, PEUICHUH TIOOANbHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBOIA,
OHEPreTHYECKOM, MUIIECBOW M DKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECTICUCHUN
YCIIOBUM YCIIEITHOTO TPY/Aa M SKOJIOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO WICHA 00IIEeCTBa;

€CTeCTBEHHO-HAyYHOM  TI'pPaMOTHOCTH:  TOHHMAaHHUSA  CYIIHOCTH  METOJIOB  TO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIONB30BaTh IONY4YaeMble 3HAHUS IS
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aHauu3a U OOBACHEHUS SIBJICHUN OKPYKAIOIIEro MUPA U MPOUCXOIAIIMX B HEM MU3MEHEHUH, YMEHMUS
nenaTb 0OOCHOBAaHHBIE 3aKIIOUEHHS Ha OCHOBE HAayYHbIX ()aKTOB M HMMEIOIIMXCS JAHHBIX C IEIBIO
MIOJTyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS JUIsl pPEelIeHHUs MpoliieM B
peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U HCCIIEI0BATENIBCKON AESITEIbHOCTH;

TFOTOBHOCTH U CLIOCOOHOCTH K HEIPEPHIBHOMY 00Opa30BaHUIO M caMO00pa30BaHMI0, K aKTUBHOMY
HOJTYYEHUIO HOBBIX 3HAHUH 110 XMMUU B COOTBETCTBHHM C )KU3HEHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZAa B Pa3IUUHbIX cepax nmpodeccuoHaTbHON e TeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MertamnpeamMeTHble pe3ylbTaThl OCBOCHHUSI Y4EOHOro mIpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMble Ul (OPMHPOBAHUS MHPOBO33PCHUS  OOYYAIOUIMXCS  MEXKIUCIHUILTHHAPHBIC
(MexmpenMeTHbIe) OOIIeHAayuYHbIe MOHATHUS, OTPAXKAIOLIUE LEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U
CHGHI/I(l)I/IKy MCTOJOB IIO3HAHUA, HCIOJIB3YECMbIX B CCTCCTBCHHBLIX HayKax (MaTepI/If[, BEUICCTBO,
SHEPrHsl, SBJICHHE, TPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusi, KCCIIEA0OBaHNE, HAOMIOICHHE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

YHHUBEpCcalbHble Yy4eOHble NeMCTBHS (IO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE, PETYISITUBHbIE),
obecrieunBaromue (HopMupoBaHHe (DYHKIIMOHAIBHOW TPAMOTHOCTH M COIHAIBHONW KOMIICTCHIIUU

00yJaronmxcs;

CIIOCOOHOCTH 00y4arommxcs UCIIOJIb30BAaTh OCBOCHHBIC MEK TUCIUTUTMHAPHBIE,
MHPOBO33PEHYECKIE 3HAHHS M YHUBEPCATbHbBIC yIeOHbIC ACHCTBUS B MMO3HABATEIBHOW U COIUATBHOM
NPaKTUKE.

MeranpeMeTHBIE  pe3YNIbTaThl  OTPAXKAOT  OBJAJCHUE  YHUBEPCAIBHBIMH  Y4eOHBIMU
M03HABATEJIbLHBIMU, KOMMYHUKATUBHBIMH M PETYJISTUBHBIMH JICHCTBUSMU.

OBiageHHe YHUBEPCAJIbHBIMU YU€OHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKue AeHCTBUSA:

CaMOCTOATENIbHO  (OpPMYJIMPOBATh M  aKTyaJM3UpPOBaTh MPOOJIEMY, BCECTOpOHHE €&
paccMaTpuBaTh;

OTIPENIETISATH eI ACITeILHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPHH MX JTOCTHIKEHUS, COOTHOCUTH
PE3YIbTATHI ACATCIBHOCTH C IMTOCTABJICHHBIMHA LCIAMU;

WCITOJIb30BaTh TIPH OCBOCHHWHM 3HAHWH TPHEMBI JIOTHYECKOTO MBIIUICHUSI — BBIJCIATH
XAaPAKTCPHBIC ITPU3HAKU HOHATHH U YCTAHABJIMBATb UX B3aUMOCBA3b, UCITOJIB30BATh COOTBCTCTBYIOIIUC
IIOHATHUA JIs O6’I)${CHGHI/I$I OTIACIBbHBIX (1)aKTOB )51 HBHGHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KITaCCU(PUKAIIMU BEIIECTB U XMMHUYCCKUX PEaKIIHi;

YCTaHaBJIMBATb NPUYINHHO-CJIICACTBCHHLIC CBA3U MCKAY U3YUYACMbIMU SIBJICHUSAMU,

CTPOUTH JIOTMYCCKUEC PACCYKIACHUA (I/IHI[YKTI/IBHI)IG, ACOYKTHBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIISATH
3aKOHOMEPHOCTH M IIPOTHBOPEYMS B PACCMATPUBACMBIX SBJICHHUSAX, (OPMYJIMPOBATH BBIBOABI H
3aKJTIOYCHUS;

MNPUMCHATE B IPOLCCCC IMO3HAHUA, HCIIOJIb3YECMBIC B XHMHUHU CHMBOJIUYCCKUC (3HaKOBI)I€)
MOJIeNI, TPeoOpa3oBbIBATh MOJICIBHBIC TPEACTABICHUS — XHMHUYECKUM 3HAaK (CHMBOJI) JJIEMEHTA,
XuMH4eckas (GopMmyna, ypaBHEHHE XUMUYECKOW PEaKIUU — MPHU PEHICHUH Y4EOHBIX MO3HABATEIbHBIX
N TPaAKTUYCCKUX 3aaad, IM[IPUMCHATL HA3BAHHBIC MOJCJIBHBIC TMPCACTABICHUA [JIS1 BbIABICHHA
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIH.

2) 0a3oBbIe HCCIe0BaTeIbCKIE AeHCTBUSA:

BJIaZAICTb OCHOBAMH MCTOJ0OB HAYYHOI'O ITO3HAHUA BCIICCTB 1 XUMHUYCCKUX pCaKHHﬁ;

dbopMynupoBaTh I[EIM W 3aJa4d  HUCCJICJAOBAaHMS, MCIOJIB30BaTh IIOCTaBJICHHBIE U
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI IS
(bopMUpOBaHUS TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;
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BJIAJCTh HAaBbIKAMU CAaMOCTOATENBHOIO IUIAHUPOBAaHMS M IPOBEAEHUS  YUYEHHUYECKUX
9KCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOMIOJAaTh 3a XOJOM IHPOIecca, CaMOCTOSTEIbHO
NPOTHO3MPOBATh €ro  pe3yiabTar, (HOpMyIHUpoBaTh OOOOIIEHUS W  BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEIOBAHMUS, COCTaBIATh OOOCHOBAaHHBIH OTYET O MPOAETAHHON
pabore;

nproOpeTaTh ONBIT YUCHHUUYECKOW HMCCIIEAOBATENLCKOM U MPOEKTHON JEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIBHOMY ITOWCKY METOJIOB PEIICHHs MPAKTHYECKHX 3a/ad,
PUMEHEHUIO PA3JINYHBIX METO/I0B ITO3HAHMSL.

3) padora ¢ nungopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHUKAX MHPOpManuu (HAyIHO-TIOMYJSIpHAS JIMTEpaTypa
XMMHUYECKOTO  COZEp)KaHUs, CIOpaBOYHble TmocoOusi, pecypcel MHTepHeTa), aHaIU3UPOBATh
UH(POPMAIIMIO Pa3IMYHBIX BUJIOB U (POPM IpPECTAaBICHHS, KPUTUYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh
¥ HETIPOTHBOPEYHBOCTH;

GopMynIupoBaTh 3ampockl W IPUMEHATHh pPA3JIMYHblE METOAbl IpH IMOUCKE M oTOOpe
uH(pOpMaIu, HeOOXOAUMOMN JJIS BHITOJHEHUS Y4eOHBIX 33/1a4 ONpeieIEHHOr O TUIIa;

npuoOpeTaTh ONBIT HCHOIB30BaHUA WH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA U
Pa3JINYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHUMAJIbHYIO (hopMy mpezcTaBieHuss HH(pOpMALUU (CXEMBI,
rpaduKky, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAay4YHBIN S3bIK B KaU€CTBE CPEJICTBA MPHU paboOTe ¢ XUMHUYECKOH MH(OpMaIMEn:
OPUMEHATh MEXIpeIMeTHble ((u3ndeckue M MaTeMaTH4yecKhe) 3HaKd M CHUMBOJBI, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCTIOJIB30BaTh U IPe00pa30BhIBAaTh 3HAKOBO-CHMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajleHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOi TeMbl B XOJe AMAaiora /MU JUCKYCCHH,
BBICKA3bIBaTh UJEH, (DOPMYIUPOBATH CBOU MPEITI0KEHHUSI OTHOCUTEIFHO BBITOTHEHUS TPEITI0KCHHOMN
3a7a4u;

BBICTYIIaTh C Mpe3eHTaluell pe3yabTaTOB I03HABATEIbHOM JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENTFHO I COBMECTHO CO CBEPCTHHKAMH IPY BBITOJHEHUH XHMHYECKOT'O IKCIIEPHMEHTA,
IPAaKTUYECKOM padOThl MO HCCIEAOBAaHMIO CBOMCTB H3y4yaeMbIX BEILECTB, pealu3aluyd ydeOHOro
npoekra W (OpPMYIMPOBATH BBIBOJABI IO pPe3yjbTaTaM IPOBEAEHHBIX HCCIEIOBAHUNA MyTEM
COIJIaCOBaHUS MO3UILMM B X0J1e 00CYXACHUS 1 OOMEHAa MHEHUSIMHU.

OsJiajieHNe YHUBEPCAJIBHBIMH PeryJsiTHBHBIMH JIeliCTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBATh U  OCYLIECTBISATh CBOK I103HABATENBHYIO JESTEIbHOCTb,
ompenensas e€ IeTd W 33Ja4d, KOHTPOJIMPOBAaTh W IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeJlaraéMblii  alrOPUTM JAEHCTBUM IpHU BBINOJIHEHUH YYEOHBIX M MCCIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Haumbonee 3(PQPeKTUBHBIN croco0 MX pelleHHs ¢ Y4€TOM MOJTY4YeHHsS HOBBIX 3HAHHMHA O
BEIIECTBAX M XUMHUECKUX PEAKIIUsAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

INMPEJIMETHBIE PE3VJIBTATHBI
10 KUIIACC

[IpeameTtHble pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs» OTPaXkaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpa, POJIM XMMHH B TO3HAHUU SBJICHUM MPUPOAbI, B (HOPMHPOBAHUM MBIIUICHUS U
KYJIbTYpbl TUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JUIS pPelIeHUs] MPaKTUYECKUX
3a7a4 ¥ 9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHON Cpee;
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BJIQJICHUE CHUCTEMOW XMMHUYECKHX 3HaHHM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAraloIINe MOHSATHUS
(XMMUYECKHI  DJIEMEHT, aToM, OJJIGKTPOHHas oO0OJI0YKa aroMa, MOJEKyNla, BaJEeHTHOCTH,
AJIEKTPOOTPHUIIATEIIFHOCTh, XUMUUYECKasl CBSI3b, CTPYKTYpHAs ¢opMyna (pa3BEpHyTasi U COKpAIIEHHAs),
MOJIb, MOJISIPHASsI Macca, MOJISIPHBIM 00BbEM, YIJIEpOAHBINA CKelleT, (DyHKIIMOHAIbHAs TPYIINa, PaJUKal,
U30MepHsi, U30MEPHI, TOMOJIOTHYECKUI PsiJl, TOMOJIOTH, YIJIE€BOJOPOIbI, KUCIOPO U a30TCOAEpKAIINE
COE/IMHEHHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COEAMHEHUS); TEOPUU U
3aKOHBI (TEOpUsI CTPOEHHUs OpraHuyeckux BemecTB A. M. BytinepoBa, 3aKOH COXpaHEHHS MAacCChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU; MUPOBO33PEHUECKHE 3HAHUS, JISKAIIHE B
OCHOBE TTOHMMAaHUS IPUIMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (PaKTOIOTUYECKUE CBEICHUS
O CBOMCTBaxX, COCTaBe, MOJTYYEHWH U OE30MAaCHOM HCIONB30BAHUM BAXKHEHIINX OpPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON ACSITENTFHOCTH YEeIOBEKA;

c(OPMUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTEpHbIC MPU3HAKU TMOHITHH, YCTAaHABIUBATH MX
B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIUE TIOHSTHS TPU OMHCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILICHUH OPraHUYECKUX COCTMHEHUI;

c(OPMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHUYECKYI0O CHMBOJMKY Ui COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) (OpMYJ OPraHUYECKUX BEIIECTB U
YpaBHEHUN XUMHUYECKHX peaKklui, W3rOTaBIMBaTh MOJETH MOJIEKYJ OpPraHMYECKHUX BEUIeCTB IS
WJUTFOCTPALIMHM UX XUMUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHI YCTaHABJIMBATH MPUHAICKHOCTh H3YyYCHHBIX OPTaHUYECKHUX
BEUIECTB 10 UX COCTABY U CTPOEHUIO K ONpPEIeIEHHOMY KJIacCy/TpyIine CoOeqUHEHUH (YriieBOAOPOIbI,
KHUCJIOPOJI M a30TCOIePKAINE COSTMHEHHSI, BBICOKOMOJIEKYIISIPHBIE COSTMHEHMS ), JaBaTh UM Ha3BaHUS
no cucremarndeckor Homenkinarype (IUPAC), a Ttakke NOpHBOAWTH TpPUBUAIbHBIE Ha3BaHUS
OTJIETTFHBIX OPTaHWYECKUX BEHIECTB (ITWIICH, MPOIUJIEH, AalleTUJICH, STUJICHTJIMKONb, TJIUIICPUH,
denon, popmanbaeru, aleTalbIeru, MypaBbuHas KICIOTa, YKCYCHAs KUCIIOTa, OJICMHOBAasl KMCIIOTA,
CTeapuHOBas KUCIIOTA, TJIF0K03a, PpyKTO3a, Kpaxmall, IEeJUTI0I03a, TIIUIKH);

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEIEIATh BHJABl XHMHYECKOHM CBSI3M B  OPraHUYECKUX
COeTUHEHMIX (OIMHAPHBIE U KpaTHBIE);

c(hOPMUPOBAHHOCTh YMEHHSI IPUMEHSTH MMOJOKEHHUSI TEOPUU CTPOCHUS OPTaHUUYECKUX BEIECTB
A. M. ByrnepoBa jyisi 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa W CTPOCHUS; 3aKOH
COXPaHEHHUS MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XUMHUUYECKUE
CBOMCTBA TUIMHMYHBIX TPEICTABUTENICH PA3TUYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH,
STWJIEH, TIPONWJICH, ameTuiieH, Oyramuen-1,3, wmetunOyraauen-1,3, O€H30, METaHOJ, JTaHOI,
STUJICHTJIUKONb, TJIHLEPUH, (DEHON, ameranbAeTHi, MypaBbHHAs W YKCYCHas KHCIOTHI, TJIIOKO3a,
KpaxmaJl, IIeJIJTI0J103a, aMUHOYKCYCHAs! KHCIIOTa), WILTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXITY HUMU
YpaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKHX PEAKIIUI C UCTIONIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTePHU30BaTh HCTOYHHUKH YTIIEBOAOPOTHOrO CHIPbs (HE(DTH,
MPHUPONHBIA Ta3, Yrojib), CHOCOOBI HMX TEepepabOTKH M MPAKTUYECKOE NPUMEHEHUE IPOITYKTOB
nepepadoTKu;

c(hOPMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUMCICHUS MO XUMHUYECKUM YpaBHEHHSIM (Macchl,
00bEMa, KOJIMYECTBAa MCXOIHOTO BEMIECTBA HMIIM MPOAYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEUIECTB HJIK IPOAYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHHI BIIaJETh CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMSI, UCTIONB3YEMbIX B XUMHUU MPH W3YUYEHUU BEIIECTB M XUMUYECKUX SIBICHUN (HaONO/IEHUE,
W3MEpPEHHE, IKCIIEPUMEHT, MOJCIUPOBAHHE), WCIIOIH30BAaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUSA IS
OPUHATHS PEIIeHUH B KOHKPETHBIX >KM3HEHHBIX CUTYallMsX, CBS3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COONIOATh MpaBHWJIa TOJIH30BAHMS XHUMHUYECKOM TMOCYI0H U
nabopaTopHbIM 00OPYAOBaHHMEM, a TaKXKe IMpaBHJIa OOpAaIlleHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU TI0 BHITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;
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C(OPMHUPOBAHHOCTh YMEHHUI IJJaHUPOBAaTh M  BBIIOJIHATH XMMHUYECKMH OSKCHEPUMEHT
(mpeBpalieHusi OpPraHMYECKUX BEILIECTB IPH HArpeBaHUM, IOJYyYEHHE ATHIICHA U H3YYEHHUE €ro
CBOMCTB, KaUECTBEHHbBIE PEAKIMM OPraHMYECKHX BEIIECTB, JACHATypalus OElKOB IpHU HarpeBaHUW,
L[BETHBIE pEaKIMi OEJIKOB) B COOTBETCTBHH C MpaBUJIAMH TEXHUKU O€30MACHOCTH NpHU OOpAILLEHUU C
BEIIECTBAMM M JIaOOpPaTOpPHBIM  OOOPYAOBaHMEM, IMpPEJACTABIATh PE3YIbTaThl XUMHUYECKOTO
HKCIEpUMEHTa B (hopMe 3ammcu ypaBHEHHH COOTBETCTBYIOIIUX pEaKIMid U (POpMyTUpOBaTh BHIBOIBI
Ha OCHOBE 3TUX PE3YJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIU3UPOBATh XHUMHUYECKYI0 HH(OpMaIHIo,
MOJTYYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpenCcTBa MaccoBOi nHpopMaru, THTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUHN COOII0IATh MTPaBUIIA IKOJIOTHUYECKH IEIECO00pa3HOro MOBEICHNUS B
OBITY M TPYAOBOH JESATEIBHOCTH B LIEISIX COXPAHEHHUs CBOETO 37J0POBbs M OKPYXarolled MpUupoIHON
Cpelbl, OCO3HABaTh ONACHOCTb BO3JECHCTBMS Ha KMBBIE OPraHU3MbI ONPEIEIEHHBIX OPraHMUYECKUX
BelIeCTB, MOHMMasg cMbica mnokaszarens IIJIK, moscHsaTh Ha mpumepax cHocoObl YMEHBIICHHUS U
IIPEIOTBPAILCHHS UX BPEIHOIO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs 00yYarOIIKUXCsl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/10pOBbSI: YMEHHE NMPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX [TO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHU;

JUI CIENbIX U CIA0O0BUAALIMX OOYYAIOLIUXCSA: YMEHHE MHCIOJIb30BATh PElIbe(HO-TOUCUHYIO
cucremy obo3HaueHuii JI. bpaitns ams 3anucu XuMuueckux Gopmy.

11 KIIACC

[TpenmeTHbIE pe3yapTaThl OCBOEHUS Kypca «OO0I1ast 1 HeopraHuueckast XMMHsD OTPaXkaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUNA: O XMMHUYECKOM COCTaBJIAIOLICH €eCTeCTBEHHO-HAY4YHOM
KapTUHBl MHpA, POJIM XUMHUU B TO3HAHUM SIBJICHUN NPUPONABL, B (OPMHUPOBAHMHM MBILUICHUS H
KYJIBTYpbl TUYHOCTH, €€ (YHKIIMOHAIBHON IpaMOTHOCTH, HEOOXOIMMOM Ul pelleHUs] MPaKTUYECKUX
3a71a4y U HKOJIOTMYECKU 0OOOCHOBAHHOI'O OTHOLLIEHMS K CBOEMY 3/10pPOBBIO M IPUPOJHOM Cpee;

BJIQJICHUE CUCTEMON XMMHYECKHX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraloIIME MOHATHUSA
(XMMHYECKHI JJIEMEHT, aTOM, M30TOI, S-, P-, O- 3JEKTPOHHBIC OpOUTAIM aTOMOB, MOH, MOJIEKYJa,
MOJIb, MOJIAPHBII 00BEM, BaJEHTHOCTh, 3JIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCICHUS, XUMHUYECKast
CBsI3b (KOBaJEHTHAas, HOHHAs, MeTauIM4yecKas, BOJOPOJHAs), KpUCTaJUIMYecKas pemeTKka, THIIbI
XUMHUYECKUX DPEAKIUI, pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, dJIEKTPOIUTUYECKAs UCCOLMALUS,
OKHCJIMTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKkIK, XMMUYECKOE pPaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsI JJIEKTPOIUTHYECKON Juccoluanuu, nepuoanueckuii 3akox . . Menneneesa, 3akoH
COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS WU IMPEBPALLEHUS HHEPrUM IPHU XUMHUECKHUX
peaKkumsIx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMUHU, MUPOBO33PEHUYECKHE 3HAHMUS, JIS)KAIIHUE B
OCHOBE ITOHMMaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (PaKTOIOIMUECKHE CBEJICHUS
O CBOIMCTBaxX, COCTAaBE, MOJYYEHUU M OE30MACHOM HCIIOIb30BAHUN BAXHEUIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUUECKOH NeSATEIbHOCTH YEI0BEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHble MPU3HAKM TOHSATHH, yCTaHABIMBaTh UX
B3alMOCB$I3b, UCII0JIb30BAaTh COOTBETCTBYIOIINE MOHATHS IIPU ONMMCAHUHA HEOPTAaHUYECKUX BELIECTB U
WX MPEBPALLECHNN;

c(OPMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBICHUS (HOpMYIT
BEIIECTB M YypaBHEHMH XWMHYECKUMX peakuui, cucremarnyeckyro HomeHkinarypy (IUPAC) u
TPUBUAIbHBIE HA3BAHUS OTAEIbHBIX HEOPraHMYECKHUX BeUIeCTB (YrapHbId ras, YIJEKHUCIBbIA ras,
aMMHMaK, TaniéHas U3BeCTb, Heral€Has U3BeCTb, IUThEBAs COJA, MUPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHHMH OIpENeNsiTh BaJCHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX
3JIEMEHTOB B COEJMHEHMSIX PA3JIMYHOrO COCTaBa, BHUJ XMMHUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHA,
MeTaJsIn4ecKas, BOJOPOJHAsA) B COEAMHEHMSX, THUIl KPUCTAIMYECKOW pPEMETKH KOHKPETHOrO
BEIIECTBA (aTOMHAs, MOJIEKYJIApHAs, HOHHAsI, METAININYECKas), XapakTep Cpeibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCTMHEHUN;
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c(OpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAJICKHOCTh HEOPraHUUECKUX BELIECTB MO UX
COCTaBY K OMpeNeNEHHOMY KIIAcCy/TpyIIe COeMUHEHUH (TIPOCThIE BEIIECTBA — METAJIbI 1 HEMETaILIbI,
OKCH/IbI, OCHOBAHHUSI, KUCTIOTHI, aM()OTEpHBIE TUAPOKCHUIBI, COITH);

c(hOopMHPOBAHHOCTh YMEHHUI PaCKphIBATh CMBICI mepuoaudeckoro 3akona J[. . MennaeneeBa u
JEMOHCTPUPOBATh €0 CUCTEMATH3UPYIOITYI0, O0BICHUTENBHYIO M MPOTHOCTUYECKYIO (D YHKITUY;

c(OPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh JJICKTPOHHOE CTPOSCHUE AaTOMOB XUMHYECKHUX
sanemeHToB 1—4 mepuonoB I[lepuoamdeckoit cucrtembl xumuueckux ayemeHToB JI. M. Menneneena,
UCIIONIb3Yysl TOHATHS «S-, P-, O-3JIEKTPOHHBIC OpPOHUTAN», «IHEPTETHUYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKHUX DJIEMEHTOB M HMX COEJMHEHUM MO MepuoiaM M
rpynmnaMm [lepuoanueckoit cucreMsl XUMU4eCKux 351eMeHToB [1. 1. Menneneesa,;

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE T'€HETUUYECKON CBS3U
MEXIy HEOPraHWYECKUMHM BEIIECTBAMH C IOMOIINBIO YPaBHEHUH COOTBETCTBYIOIIMX XHWMHUUYECKHX
peaKIuii;

c(OPMUPOBAHHOCTh yMEHHUSI KIACCU(PUIUPOBATh XUMHUYECKHE pEaKIUU 10 Pa3IudHBIM
NpU3HAKaM (YUCIy U COCTaBy PEAardpyoUINX BEIIECTB, TEIUIOBOMY Y(PQEKTy peakiuuu, U3MEHEHUIO
CTETeHeW OKUCIIEHUS JIEMEHTOB, 0OpPaTUMOCTH PEaKIUH, YUaCTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHHI COCTABIISATh ypaBHEHUs PEAKIUN PA3IUYHBIX THUIIOB, MOJHBIE U
COKpaIll¢HHbIC YPAaBHEHUS PEaKIMi HOHHOTO OOMEHA, YYUTHIBAsl YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU
UIYT 10 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIIMH, MOATBEPXKIAIOIINE KAaYeCTBEHHBIM COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OMBITHBIM NMYTEM HOHBI, MPHUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX BEIICCTB;

chOPMUPOBAHHOCTh yYMEHHH pPAaCKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii moCpPeICTBOM COCTaBJICHHSI SJIEKTPOHHOT O OaaHca ATHX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHHH OOBIACHITH 3aBUCHUMOCTh CKOPOCTH XHWMHUYECKOW PEAKIUU OT
pa3IMuUHbIX (PAKTOPOB; XapakTep CMEIICHHUs] XUMUYECKOTO PaBHOBECHS B 3aBHCHUMOCTHU OT BHEIIHETO
BozzeiicTus (mpunIun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XHWMHUYECKUE IPOLIECCHI, JieXkKalllue B OCHOBE
MPOMBIIUICHHOTO TOJYyYEHHUS CEpHOM KHUCIOTHl, amMMHaka, a Takke CGHOPMUPOBAHHOCTD
OpEJICTaBICHU 00 OOIIMX HAYYHBIX TNPUHIUNAX W OSKOJIOTMYECKUX MpoOJieMax XHMHYECKOTO
IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHMI MPOBOAMTH BBIYHUCICHHS C UCIOIb30BAHHEM MOHSTHUS «MaccoBas
JOJIsl BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHWM Ta30B MPU XUMHUYECKHUX PEAKIUAX, MacChl
BElLIECTBA WM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WJIM O00bEMY OJHOIO U3
YUaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOrO 3(QeKTa peaklud Ha OCHOBE 3aKOHOB COXpaHEHUs
MAaccChl BEIIECTB, MPEBPALIEHUS U COXPAHEHUS SHEPTUH;

c(OPMUPOBAHHOCTh YMEHUU COONIOJATh TPaBHWIA TMOJB30BAHUS XUMHUYECKOH TOCYIOH U
nabopaTOpHBIM O0OpYJOBaHUEM, a TAaKXKe TpaBujIa OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMU 10 BBIMOJTHEHHIO JIA0OPATOPHBIX XUMUYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh ¥  BBIMONHATH XUMHYECKHUH  OKCIECPUMEHT
(paznoxeHue Mmepokcuja BOAOPOJA B MPUCYTCTBUU KaTalu3aropa, ONpeJesieHue Cpelibl pacTBOPOB
BEIIECTB C MOMOIIBIO YHHBEPCAIHHOT'O WHAMKATOpA, BIUSHUE PA3IUYHBIX (DAaKTOPOB HAa CKOPOCTH
XUMHUYECKON peakiluu, peakiii HOHHOro 0OMeHa, KaueCTBEHHBIC peakInu Ha cynbdar-, kapOboHaT- 1
XJIOPUA-aHUOHBI, Ha KATHOH aMMOHMSI, PEIICHNE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTaisl» 1
«HeMerannbl») B COOTBETCTBUH C MTPABHJIaMU TEXHUKU O€30MaCHOCTH MPU OOpAIIEHUH C BELIECTBAMU
U J1abopaTOpPHBIM 00OPYAOBAHUEM, TIPEJCTABISITh PE3YIbTAThl XUMUYECKOT0 IKCIIEpUMEHTa B (hopMe
3alUCH  YpaBHEHUW COOTBETCTBYIOIIMX pEaKuuid M (HOpMyIUpOBaTh BBIBOJABI HA OCHOBE JTHUX
pE3yNbTATOB;
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cOPMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAM3UPOBaTh XUMHUYECKYI0 HH(}OpMaluio,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CPEJCTBA MACCOBOM KOMMYHHKAIUHU, IHTEpHET U ApYTrux);

c(hOpPMHUPOBAHHOCTh YMEHUH COOIII0IaTh MPaBUIIA SKOJIOTUYECKH IIETIECO00Pa3HOr0 TOBEICHUS B
OBITY ¥ TPYIOBOW NIEATEILHOCTH B ILIEJISAX COXPAHEHHUsS CBOETO 3J0POBBS U OKPYKAIOIICH TMPHUPOIHON
Cpelbl, OCO3HABATh OMACHOCTh BO3/IEHCTBUS Ha KUBBIE OPTaHU3MBI OMPENIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHAT, Ha mpuMepax CHoCOObl YMEHBIICHHS] W TPEIOTBPAICHHS HX
BpPEHOTO BO3JCHCTBHUS HAa OpPTraHN3M YEJIOBEKA;

JUI OOYYaroIIMXCSl C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE NMPUMEHSITh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMUYECKHX SBICHUI;

JUISL CJICTIBIX W CITA0OBUISIINX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh PENbe(PHO-TOUCUHYIO
cucteMy obo3nadyeHuii JI. bpaitnst ns 3anucu XuMudeckux Gopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM (undposrbie)
Ne i/ Kourpoasnsie | IlpakTnyeckue
nporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI pecypeh
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
IIpeamer oprannueckon xumuu. Teopus
1.1 CTPOCHHUS OpTaHUYECKUX COCTUHCHUH A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pasnen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YriIeBOAOPOIBI — aJTKaHbI 2
59 HenpenenbHble yrieBogOpObl: aIKEHBI, 6 1
QJIKaJNECHbI, aJTIKUHbI
2.3 ApoMaTn4ecKHe yrieBoaoposl 2
24 IIpuponHble HCTOUHUKU YTIEBOAOPOIOB U 3 1
uX nepepadboTka
Hroro no pazmeny 13
Pasznea 3. Kuciiopoacoaepskamue oprannyeckue coenHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
Crnoxxublie 2GUpBI
3.3 VrineBoasl 3 1
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Hroro 1o pasaceiny

13

Pa3znen 4. A3oTcoaeprkamue OpraHnyecKkue coeInHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazueny 3
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHM I

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazmeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM undposbie
Ne i/ P Konrpoasnsie | IlpakTnyeckue (nupp )
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuoanueckuii 3aKoH
11 u [lepuonnueckas cucrema XUMHYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XVMHYECKUE peaKuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Mertabl 1
2.2 Hewmeramnbt 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroro mo pazneny 17
Pa3gen 3. XuMus M ;KU3HbL
3.1 XuUMHS ¥ )KU3HD 4
Hroro no pazmeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus / I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3marenbctBO «IIpocBemienne
* Xumus, 11 xnacc/ I'abpuensia O.C., Octpoymos W.T'., Cnaakos C.A.,

AxkrmonepHoe obmiectBo «M3aatenscTBo «IIpocBemnienne»

METOANYECKHUE MATEPUAJIBI JJIA YUYUTEJA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoandeckoe nmocobue — 6a30BbIi
ypoBeHb» - M.: Jlpoda 2022 rog.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O0111ast XuMusi B TeCTax, 3ajavax,
ynpaxuenusx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YuiakoBa «Xumus 11 kiacc:
KonTtponbsHbie U ipoBepoUHbIe paboTHl K yu4eOHUKY». — M.: JIpoda, 2021 1.
4. O.C.I'abpuensn, I'.I'.JIeicoa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yuurens». Yacts 1 — M.: poda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronpnas kaura qis yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, .I".OcTtpoymoBa «3agauu o XuMuu 1
crocoObI ux pemeHus» - M.: «Jpoday, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kiiacc noypoudHble MIaHbl 10 YYEOHUKY
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O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpam Yuurens 2018roq.

8. M.A.Ps6oBa, Y.}HO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, - M.:

Oxk3ameH, 2019r.
9. O.C.I'abpuensu, N.I'.ocTpoyMOB « XUMHUYECKUH IKCIIEPUMEHT B TiiKoJie 11

Kiacey; - M.: Ilpoda. — 2019 roga.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru Tazera «Xumus» u caiit 1yis yuurens «5 uay Ha ypok
XUMHUN

http://him.1september.ru Equnas komtekmus L{OP: [IpeamerHas koyuiekus
«XUMUsI»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHbBIE
skcniepuMeHThl: xumus. Komnekius Poccuiickoro o01ieodpa3oBaTeabHOT0
nopTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast oumIiana MKoJIbHUKOB 10 XUMHH
http://chem.rusolymp.ru Opraanueckast XUMusi: JIEKTPOHHBIN YIeOHUK TS
CpPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN YICOHUK

http://www hemi.nsu.ru OTKpBITEIN KOJUTEK: XUMHUS
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http://www.chemistry.ru JluctannuoHHast OJUMIIHAAA 110 XUMHH:

TEJIEKOMMYHHKAMOHHBIN 00pa30BaTENbHBIN MPOEKT
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