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MHOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma mo XumMuH Ha ypoBHE cpeaHero olrmiero odpasoBanus papaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit Denepannny», TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS (eaepabHON 00pa30BaTENbHON MPOTrpaMMBI CPEIHEro OOIIero
obopazoBanusi (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM oOpaszoBarenbHOoM craHaapte COO, ¢ yuérom Konnenmum
npernojaBaHusi ydyeOHOro mnpeaMmera «XuUMus» B 00pa3oBaTeNbHbIX opraHuzanusax Poccuiickoii @enepanuu, peaau3ylOlIUX OCHOBHbBIE
o0Opa3oBaTelibHbIE POTPAaMMBbl, U OCHOBHBIX MMOJIOKeHUN «CTpareruu pa3BuTusi BocnuTaHus B Poccuiickoit @enepanuu Ha nepuoa ao 2025 roga»
(Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOJIX0/IOB K pa3pabOTKe MPOTpaMMBI IO XUMHH, K ONPEICTICHUIO O0IIel CTpaTerui 00y9YeHUs, BOCIIUTAHUS U Pa3BUTHs 00yJarOITUXCs
cpenctBaMu yueOHOTO mpenmera «Xumus» maisa 10—12 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIenTyanbHbie moJioxkeHuss ®I'OC COO o
B3aMMOO0OYCIIOBIIEHHOCTH IIeJIeH, COZiepKaHus, pe3yIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHWE, TIOTydaeMOe€ BBHITYCKHHKAMH O0Ie00pa3oBaTeIbHON OpraHu3aliy, SBISIETCS HEOTHEMJIEMOM YacThio HX
oOpazoBanHOCTH. OHO CITY)KHUT 3aBEpPIIAFONIAM JTAllOM peai3allii Ha COOTBETCTBYIONIEM €My 0a30BOM ypOBHE KITFOUYEBBIX IEHHOCTEH, MPHUCYIUX
[IEJIOCTHOW CHCTEME XMMHUYECKOTO 00pa3oBaHUs. DTH IIEHHOCTH KAacalOTCs MO3HAHWs 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHHS M OOIIEH
KyJbTYpbl 4YEJOBEKa, a TaKKe HKOJOIMYeCKH OOOCHOBAHHOIO OTHOILEHMSI K CBOEMY 3JI0pOBBIO M MPHUPOIHON cpene. Peamusyercs xummdeckoe
o0pa3zoBaHue OOYYAIOIIMXCS HAa YPOBHE CpPEAHETO 00IIero oOpa3oBaHUsI CPEACTBAMU YYEOHOTO mpeaMera «XHMHs», COJACpXKaHWE U TIOCTPOCHHUE
KOTOPOI'O OIpeJeNIeHbl B IPOrpaMMe MO XMMHUU C YYETOM CHEeUM(PUKH HAYyKH XUMUH, €€ 3HAYE€HUS B MO3HAHUM MPHUPOJIbI U B MATEPUAIBHOMN JKU3HHU
oO1iecTBa, a TaKke ¢ y4€TOM OOLIMX LIeJed U IMPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSTHHE CHUCTEMBI CpPEeIHEro oO1ero oopa3oBaHus B
Poccuiickoit @eneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UI'PAaeT 0cOoOYI0 poJib B COBPEMEHHOM IIMBUIM3ALMH, B CO3JaHUN HOBOM 0a3bl MaTepHaIbHON
KyapTypbl. OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHHE PALMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, B CO3JaHUE LEJIOCTHOIO MpEJICTaBlIeHUs 00
OKpYXXaloIlleM MHUpEe KaK O €JUHCTBE NPUPOJAbl U 4YEJOBEKa, KOTopoe (opMUpyeTCs B XMMHUM Ha OCHOBE MOHMMAaHHs BELIECTBEHHOI'O COCTaBa
OKpYXKaoILEero MUpa, 0CO3HAHUS B3aUMOCBS3H MEK/Y CTPOEHUEM BELIECTB, X CBOMCTBAMM U BO3MOKHBIMU OOJIACTSAMH TPUMEHEHMSL.

TecHo B3auMoOJENCTBYS C JPYrUMHU €CTECTBEHHBIMM HayKaMM, XUMHS CTajla HEOTHEMJIEMOH 4YacTbi0 MHPOBOM KYJIbTYpPbI, HEOOXOIUMBIM
YCJIOBHMEM YCIELIHOTO TpyJa U KM3HHM KaKJ0ro wieHa obmectBa. CoBpeMeHHasi XMMHUs KaK HayKa cO3MJaTesbHasl, KaK HayKa BBICOKMX TEXHOJIOTHH
HanpapjeHa Ha pelleHHe TJI00albHBIX MPOOJIEeM YCTOHYMBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKOH, MUIIEBOM, HKOJOIMYECKON
0€30I1aCHOCTH U OXPaHbI 3/J0POBBSI.

B cootBercTBMM C OOIMMU LEIAMU U OPUHIMIIAMU CpeJHero odiero oOpa3oBanus cojepxanue npeamera «Xumusa» (10—12 knaccsl, 6a30Bblit
YPOBEHb M3Y4Y€HHUsS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY OOYYalOIIMXCs, HEOOXOIUMYI0 MM JJsl BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCHEUIHOTO BKIIOUEHHS B KM3Hb COLIMYMa, MPOJOJDKEHHs 00pa3oBaHUsS B PAa3IUYHBIX 00JacTAX, HE CBA3aHHBIX
HEINOCPEACTBEHHO C XUMUEH.



CocrapsirormuMu ipeaMeTa « XUMEs SBISIOTCS 0a30BbIe Kypehl — «Opranudeckast xumus» U «O01as 1 HeopraHu4eckass XUMHUsD», OCHOBHBIM
KOMITOHCHTOM COJICpXaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOI HAayKH: CHCTEMa 3HAHUU 10 HEOPraHWYECKOW XUMUU (C BKIIOYCHHEM 3HAHUU W3
o0meil XuMHuHM) W OpraHudeckod xumuu. DopMUpoBaHWE ITAHHOW CHCTEMbl 3HAHWW NPU HM3YYCHHH NpeaMeTa 00ECIeYMBAET BO3MOYKHOCTH
paccMOTPEHUS BCETO MHOTO00Opa3us BEIISCTB HA OCHOBE OOITNX MOHSTHIA, 3aKOHOB M TEOPUH XUMHH.

CrpykTypa coaepkanus KypcoB — «Opranndeckas xuMus» u «OO0Imas 1 HeopraHuveckass XuMus» chopMUpOBaHa B MPOTpaMMe MO XMMHUHU Ha
OCHOBE CHCTEMHOTO TI0JIX0/1a K N3YYEHHIO yueOHOTO MaTepuaia u 00yciIoBIeHa UCTOPUIECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUH Ha OTPEAEIEHHBIX
TEOPETUYECKUX YPOBHAX. TaK, B Kypce OpraHM4eCKON XMMHUHU BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCUYECKON TEOPHUH CTPOEHUS OPraHUYECKHUX
COEJIMHEHUH, a TaKke Ha YpOBHE CTEPEOXMMMUYECKUX M DJIEKTPOHHBIX NPEJCTaBICHUN O CTpoeHMHU BellecTB. CBeneHus 00 M3ydyaeMbIX B Kypce
BCIICCTBAX HAKOTCA B Pa3sBUTUH — OT YIJICBOAOPOJOB O CJIOKHBIX OMOJIOTHYECKHA aKTUBHBIX COGHHHCHHﬁ. B Kypce OpFaHHHGCKOﬁ XUMHUH TOJTYyHarOT
pazBuTHe CGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOro oOmiero o0Opa3oBaHMs I€pBOHAYalbHBIE MPEJICTABICHHUS O XHMHYECKON CBS3W,
KJ'IaCCI/I(bI/IKaIII/IOHHBIX MMpU3HaKax BCHIECTB, 3aBUCUMOCTHU CBOMCTB BCIICCTB OT UX CTPOCHUS, O XUMHYECKON pCaKkuuu.

[Tox HOBBIM yIJIOM 3peHHs B IpeaMeTe «XuMus» 0a30BOr0 ypOBHSI pacCMaTpHUBAaeTCs W3YYEHHBIM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TeOpeTI/I'-IeCKI/II\/’I Marepuail u q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUA O BEIIIECTBAX U XIMHYECKOU pCaKkuum. TaK, B YaCTHOCTH, B KypCC «O61ua51 N HCOPraHUYCCKasa
XUMHUS» OOy4aromMMCsl MPEA0CTaBIsIeTCsl BO3MOKHOCTh OCO3HATh 3HAUEHHE MEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUUYECKHX M METOJI0JIOTUYECKUX
MO3UIMH, TTy0XKe TOHITh HCTOPUYECKOE N3MEHEeHUE (QYHKIIMM 3TOro 3aKoHa — OT 0000111ato1el 10 0OBSICHSIOMIENH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN 0 Ba)KHEMIIMX BEIECTBaX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U NMPUMEHEHHH, a TAKKE€ O XUMUYECKHX PEAKIHIX, UX
CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs onoiHseTcs B Kypcax 10, 11 u 12 knaccoB aneMeHTaMu COIepKaHusl, UMEIOIIMMHU KYJIbTYpPOJOTHYE CKUM
U MIPUKJIAIHOM XapakTep. DTU 3HAHUS COCOOCTBYIOT MOHMMAHHIO B3aUMOCBSA3H XUMUU C JPYTUMHU HayKaMH, pacKpbIBalOT €€ posib B MO3HABATEIbHOMN
U TPAKTHUYECKON NeATENIBHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUYECKHUX
MPWJIOKEHUH XUMHUH, MOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XHMUEH,
KPUTHYECKH OCMBICTUBaTh HMH(DOpPMALMIO U TPUMEHATh €€ [UIs MOMOJHEHHs 3HAHWM, pPEUICHHs MHTEUIEKTYallbHbIX M SKCIEPUMEHTAIbHBIX
HCCIIeIOBATENIbCKUX 3a/1ad. B 1enom coaepikanue yueOHOTO mpeamera «XUMHUsS» JAaHHOTO YPOBHSI M3YUEHHUs OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
oOyyaroumxcs MHPOBO33PEHUYECKONH OCHOBBI JJISi MOHMMaHUA (QUIOCO(MCKUX HACH, TAaKUX Kak: MaTepualbHOE EIUHCTBO HEOPraHUYECKOTO U
OpPraHMYECKOT0 MHpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHEM, MO3HABAEMOCTh MPUPOIHBIX ABJICHUN MyTEM SKCIEPUMEHTA U
pelIeHus TPOTHUBOPEUU MEXIY HOBBIMH ()aKTaMU U TEOPETUYECKUMHU IMPEANOCHUIKAMHU, OCO3HAHUE POJM XHMHUU B PEUICHUH HKOJIOTUYECKUX
mpo0ieM, a TaKkke MpodieM cOepexeHHs SIHEPTeTUIECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane peumieHusd 3aaa4 BOCIHTAHUSA, PAa3sBUTHA U CONHUAIHU3ALNU 06yqa}01u1/1xc5[ IIPUHATBIC nporpaMMoﬁ IO XHMMHH IOAXOIABI K
ONPCACIICHUIO COACPIKAHUSA U NOCTPOCHHUSA NPEAMECTAa NPCAYCMAaTPUBAKOT CI)OpMI/IpOBaHI/Ie YHUBCPCAIIbHBIX y‘Ie6HLIX ﬂeﬁCTBHﬁ, HUMCIOIIIUX baszoBoe
SHAYCHUC I pA3JIMYHBIX BUJIOB JACATCIBHOCTH: PCUICHUA HpO6J'IeM, IHOUCKa, aHaJIn3a 1u
O6pa6OTKI/I I/IH(I)OpMaI_II/II/I, HCO6XO,I[I/IMBIX JJIA HpI/IO6peTCHI/I$[ OIIbITa HpaKTquCKOﬁ 1 HUCCIEI0BATEIbCKOMN JACATCIIbHOCTH, 3aHUMaAIOIIEH BaXKHOE MECTO
B ITIO3HAHUU XUMMHU.



B mpakTuke mpernonaBaHus XMMHUHM Kak Ha ypOBHE OCHOBHOTO 0OOILIero oOpa3oBaHUs, TaK M HAa YPOBHE CPEAHETO 0O0Imero oopa3oBaHus, IpU
ONPEECIICHUH COAEPKATEIbHON XapaKTEPUCTUKU 1IeJIel U3y4EHMsI IIPEIMETa HAIpPaBICHUEM NIEPBOCTENEHHON 3HAUMMOCTH TPAIULMOHHO MPU3HAET CA
(dbopMupOoBaHHE OCHOB XMMHUYECKOH HAyKH KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOHN NESTeIHbHOCTH YENIOBEKa W KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJabTypbl. C METOAMYECKON TOYKM 3pEHMsI TaKOW MOJAXOJ K ONPEIENICHUIO IIeJIel M3Y4eHUs IpeaMeTa SIBJSETCS BIIOJIHE
OTIPaB/IaHHBIM.

CornacHo TaHHOH TOYKE 3pEHHUS IJIABHBIMH LeJISIMH U3y4YeHus npeaMera «XumMus» Ha 6a30BoM ypoBHe (10 —12 ki1.) ABIAAIOTCS:

(hopMHUpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOMU
JeXaT KIIYEBbIE MOHATHUSA, (PyHIaMEHTalIbHbIE 3aKOHBl M TEOPUU XUMHH, OCBOEHHUE s3bIKa HAyKH, YCBOGHHWE M NMOHHMMAaHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS;

(¢bopMHUpOBaHME W DPA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IIO3HAHUS BEHIECTB M XMMHUYECKUX peakiui, HEOOXOAMMBIX JUIs
MpUOOpETEHUsI YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUH, UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUYECKONW U MOBCETHEBHOM
KU3HU;

pa3BUTHE yYMEHUW U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM M OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COONIOJEHUEM
MpaBUJ 0E30TIaCHOTO OOPAIICHHS C BEIIECTBAMHU.

Hapsiny ¢ atum, conepxarenbHas XapakTepUCTUKA LEIel U 3a7a4 U3y4EHHUs IPeIMETa B IIPOrpaMMe 10 XMMUHM YTOYHEHA U CKOPPEKTUPOBAaHA B
COOTBETCTBUH C HOBBIMH IIPUOPUTETAMH B CHCTEME CpeAHero obmero oopasoBanus. CeroaHs B MpenojaBaHUM XUMUH B OOJIbIIEH CTENEHN OTHAETCS
IPENOYTEHNE NPAKTUYECKONH KOMIIOHEHTE COJepkKaHHUA OOydeHHs, OpPHEHTUPOBAHHON Ha IOJTOTOBKY BBIYCKHHMKA 001e00pa3oBaTeNIbHON
OpraHu3aluy, BIaJICIOIIEro He HabOPOM 3HaHUH, a PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMM M YMEHUSIMHM aKTUBHOTO MOJYYEHUS 3H aHUH
Y IPUMEHEHUS UX B PEAIbHOM JKU3HM JUI PEIICHUS IPAKTUYECKUX 3a/1a4.

B cBsA3M ¢ 3TUM NpH U3ydeHUH NpeaMeTa «XUMUS JOMUHHUPYIOLIee 3HaYeHHEe IPUOOPETaloT TAKHe eI U 3aa4Hl, KaK:

- ajanTtanys 00y4JaroMXcs K yCIOBUSAM TMHAMUYHO PAa3BUBAIOLIETOCS MUPA;

- (OpMHpOBAHUE HHTEUIEKTYalbHO PA3BUTOM JIMYHOCTH, I'OTOBOM K €aMOOOpa30BAaHHIO, COTPYAHUYECTBY, CaMOCTOSITEIbHOMY IPHHSITUIO
I'PaMOTHBIX PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUX, CBA3aHHBIX C BEIECTBAMM U UX IPUMEHEHUEM;

- (opMHpOBaHUE y 00YYAIOIIMXCS KIFOUEBbIX HABBIKOB (KJIFOYEBBIX KOMIIETECHIUI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE I Pa3lInYHbIX BUJIOB
JeATeIbHOCTH: pelleHus npolieM, MoKucKa, aHanu3a U 06paboTku MH(pOpMaK, HEOOXOAUMBIX Ul MPUOOPETEHUs ONbITa JEATEIbHOCTH, KOTOpast
3aHMMAaeT Ba)XKHOE MECTO B IO3HAHUU XMMMH, a TAKKE IS OLEHKU C MO3MLIMN 3KOJIOTMYEcKOM Oe30MacHOCTH XapakTepa BIMSAHMS BEIIECTB U
XMUMHMUYECKUX MPOLECCOB HA OPTaHMU3M UYEJIOBEKA U IIPUPOJHYIO CPENLY;

- pa3BUTHE IO3HABATEJIbHBIX WHTEPECOB, MHTEUICKTYAJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH OOYyYaroLIuXCs: CHOCOOHOCTH CaMOCTOSITEIHLHO
puoOpeTaTh HOBbIE 3HAHMS 10 XUMHH B COOTBETCTBHHM C KU3HEHHBIMU NOTPEOHOCTSAMU, UCIIOJIb30BATh COBPEMEHHbIE NH(POPMAIIMOHHBIE TEXHOIOT MU
JUIsl TIOUCKA M aHaIK3a y4eOHOM U HayYyHO-NOMYIspHOM MH(POPMAIIMH XUMHUYECKOTO COJIEP KAHUS;

- (hopMupoBaHHe U pa3BUTHE Y OOYYAIOLIMXCS ACCOIMATUBHOIO U JIOTMYECKOTO MBINUICHUS, HAOMI01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE€ 0COOCHHO HEOOXOAUMBI, B YACTHOCTH, ITPU TUITAHUPOBAHUHU U ITPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;



- BOCIIUTAaHUE y OOydaromuxcs yOeXIEHHOCTM B T'yMaHMCTUYECKON HANpPaBIEHHOCTU XMMMHM, €€ BaXHOH POJM B PELIEHUU TIJI00AIbHBIX
npooeM;

- palruOHAaJIbHOTO MPUPOAOIIOJb30BaAHMS, IIOINOJHCHUSA JSHEPIreTUYCCKUX PECYPCOB M COXpAaHCHHUA IIPUPOJHOIO PABHOBCCHA, OCO3HAHUSA
HEO0X0AMMOCTH OEpPEKHOTO OTHOIICHHUS K MPHUPOJIE W CBOEMY 3[0POBBIO, a TAaKXKe MPHOOPETEHUS OTBITA MCIIOJIF30BAHUS MOJYYCHHBIX 3HAHUH IS
MPUHATHA T'PAaMOTHBIX pCHIeHI/Iﬁ B CUTyallMAdX, CBA3AHHBIX C XUMHWYCCKUMMU SABJICHUSAMU.

B yueonom nnane cpeonezo oouiezo oopazosanusn npeomem «Xumusn) 6a30BOro ypoBHsI BXOJUT B COCTaB MpeaMeTHOM o0nactu «EcTtecTBeHHO-
Hay4HbIE TIPEAMETHI».

OO6iee uyncIo YacoB, OTBEAEHHBIX I U3YUCHHSI XMMUH, Ha 0a30BOM YPOBHE CpEJHEr0 00I11ero oopasoanusi, coctarisieT 67 yacoB: B 10 kimacce
—224aca, B 11 ximacce — 22 yaca u B 12 kiacce -23 4aca.

COIAEPKXAHUE OBYUYEHUA

10 KJIACC
OPI'AHUYECKAS XUMUSA
Teopernyeckne 0CHOBbI OPraHUYeCKON XUMUU

[Ipenmer opranuueckoil XMMUHM: €€ BOZHUKHOBEHHUE, Pa3BUTHE M 3HAUEHHE B MOJYYCHHUU HOBBIX BEIIECTB M MaTepuasioB. Teopus CTpOEHHS
opranuueckux coenuHeHuil A. M. byriepoBa, e€ ocHOBHbIE MM0JIoKeHUA. CTPYKTypHbIE (GOPMYJIbl OPraHUYECKUX BEIIECTB. | OMOJIOrUs, U30MEPUSL.
XuMuYeckas CBsI3b B OPraHUYeCKHX COCTUHEHUSIX — OJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o kiacCU(pUKAMU OPraHUYECKUX BellecTB. HoMmeHkIaTypa OpraHMYecKuX COSAMHEHUN (CHCTeMaThyecKas) U TPUBUAIbHBIE
Ha3BaHMs BAKHEUIINX MPEICTaBUTENICH KIIACCOB OPraHMYECKHUX BEIIECTB.

OKnepuMeEHTaIbHBIC METOJIbI M3YUYEHHS BEIISCTB M MX IIPEBPAIICHUN: 03HAKOMJICHHE C o6pa3uaMH OPraHn4YCcCKuX BCHICCTB WU MaTCpUaJIaMH Ha
HX OCHOBEC, MOJICIUPOBAHUC MOJICKYJI OpPraHUYCCKHUX BCLICCTB, Ha6JHOI[eHI/Ie U OIHCaHHuC JACMOHCTPALIMOHHBIX OIIBITOB II0 IMPEBPALlICHUIO
OpraHu4veCKUX BCHICCTB IIPpU HAIrpCBaHUU (HHaBHeHI/Ie, O6yrHI/IBaHI/Ie nu ropeHHe)

Yeneeooopoowt



AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOIMYECKHH psl. MeTaH M 3TaH — MPOCTEHIINE MPEICTAaBUTENN AJTKAHOB: (PU3UYECKUE U XUMHUYECKHE
CBOICTBa (peakuM 3aMeIlEeHUsl U TOPEHNUs), HAX0XKAECHNUE B IIPUPOJIE, IOJIYyUEHHE U IPUMEHEHHUE.

AJIKeHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psii. DTHIICH U TPOIUICH — MPOCTEHIINE TPEICTABUTEIHN ATKCHOB: (PM3MUECKUE U XUMHUECKHUE
CBOMCTBa (peakuuy ruApUpPOBAHUSL, TAIOTEHUPOBAHUS, THPATALlMU, OKUCICHHS U MTOJIMMEPU3ALUH ), TIOJyYEHHE U IPUMEHEHHUE.

Ankamuensl: OyanueH-1,3 um mermnOyranmen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE CBOWCTBa (peakius mosumepusanun). [lomydenue
CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN psAl. AUETHIEH — IPOCTEHIINN NpencTaBUTENb AJIKUHOB: COCTaB, CTPOECHHE,
¢duznyeckrue 1 XMuMUYECKHE CBONWCTBA (peakliuy THIpUPOBaHUS, raloreHUPOBaHUs, THApaTallii, TOPEHUs ), TOJIy4eHNEe U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKHME M XMMHUYECKHE CBOMCTB (peakiuM TaloTEHUPOBAHHUS W HUTPOBAHMS), IMOJY4YEHHE U
npuMmeHenue. Tomayos: cocraB, cTpoeHHe, (U3NYECKHME W XUMUYECKHE CBOWCTBA (peakUuu TaJlOreHUpPOBAHUS W HUTPOBAHUS), MOJy4EHHE U
npuMeHeHne. TOKCUYHOCTh apeHoB. ['eHeTnueckast CBsI3b MEX/1y YIeBOA0POJaMH, MPUHATISKALMMHU K Pa3IMYHBIM KJIacCcaM.

[Ipupoaubie UCTOYHUKHU YrieBoAopooB. [Ipupoanslii ra3 u nomyrHele HeQTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. CrnocoObl nepepadoTku
He(TU: NEeperoHKa, KPeKUHT (TepMHUUYECKUH, KaTaIUTU4YecKkuil), nupoaus. [Ilpoaykrel nepepaboTku HEDTH, UX TPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B
Ob1Ty. KaMeHHBIH yrosb 1 MpoayKThI €ro nepepaboTKu.

OKCHEPUMEHTATBHBIC METO/IBI M3YUEHHUS BEIIECTB U MX MPEBPAIICHUH : 03HAKOMJICHHE C 00pa3iiaMy IIacTMACC, KAydyKOB M PEe3UHBI, KOJUICKIIUN
«Hed1b» 1 «Yrosb», MoJenupoBaHie MOJIEKYJ YII€BOIOPOA0B U FAIOT€HONPOU3BOHBIX, TPOBEICHNE MPAKTUYECKON pabOThI: MOJYyYeHHE 3TUJICHA U
WU3yYEHHUE €r0 CBOMCTB.

Pacuérhple 3amaun.
Brruncienust mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA WA MPOJIYKTa PEAKIIUU IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WU MIPOIYKTOB PEAKIINN).

Kucnopoocooepicawue opeanuueckue coeOunenus

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOJ U 3TAHON: CTpOeHue, (PrU3nuecKue U XMMHUYECKUe CBOMCTBA (peaklUy C aKTUBHBIMU METaJlllaMH,
raJIor€HOBOIOPOJAaMH, TOpEHHUe), mpuMeHeHue. BogopoiHbeie CBS3M MEXIy MOJEKylaMu cnupToB. JlelicTBHE MeTaHoJia M 3TaHOJa Ha OpPraHHu3M
YenoBeKa.

MHoroaToMHbIE CIHUPTHI. DTUIEHTIUKOJb U TIUIEPUH: CTpOeHHUE, GU3NYECKUE U XMUMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO LICIOYHBIMU
MeTaJJlaMu, KaueCTBEHHAsl Peakilis Ha MHOTOaTOMHBIe criupThl). [leiicTBue Ha opranu3m uenoBeka. [[puMeHeHue rimiepiuHa U 3T UISHTITUKOJIA.

@DeHo: CTpOeHHUE MOJIEKYIIbI, PU3NYECKHe U XUMHUUEcKre cBoMcTBa. TokcuuHoCTh deHomna. [Ipumenenue denomna.

Anbrerunbl ¥ KeToHbl. Dopmanpiaerun, ametanbAerwa: CTpoeHHue, (U3MYECKMe U XUMHUYECKHE CBOMCTBA (pEakiuu OKHUCICHUS U
BOCCTaHOBIICHUS, KAUECTBEHHBIE PEAKIUH), MOJyUYeHHUE U TIPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHCIOTHI. MypaBbHHAs U YKCYCHas KUCIOTBHI: CTPOEHHUE, (U3MYECKHEe U XMMHUYECKHE CBOMCTBa
(cBoiicTBa, OOIIME I KJIacca KUCIOT, peakius dTepuduKainum), oaydeHue U IpUMEeHEHUE.



OKClIepUMEHTAIbHbIC METO/Ibl U3YUYCHHUS BEIIECTB M MX NPEBPALICHUN: MPOBEICHHE, HAOIIOJCHNE U OMUCAHHE AEMOHCTPALMOHHBIX OTBITOB:
FOPEHUE CIHUPTOB, KAYECTBEHHBIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKMciIeHue »3TaHosia okcuaoMm wmenu(ll)), MHOroaToMHBIX CHUPTOB
(B3aumogeiictBue rmmepuHa ¢ ruapokcuaom menu(ll)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM pacTBOpoM okcuma cepedpa(l) m ruapoxcumom
meau(Il), B3aumoeiicTBie kpaxmaia ¢ HOJJOM), IPOBEACHUE IPAKTUUECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

MexnpeaMeTHbIe CBSI3HU.

Peanuzarust MexXnpeIMETHBIX CBSI3€M MPU M3YYEHUU OpraHudeckol xumuu B 10 Kiacce OCYIIECTBISIETCS Yepe3 MCIOJb30BAaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHSATUM, TaK W MOHATUMN, SBIISIOIIMXCS CHCTEMHBIMHU TSI OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO6mue ecTecTBEHHO-HAYUHbIE TIOHSITHS: SIBJICHUE, HAYYHBIN (PakT, TMUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3, KiacCu(UKaIus, MepuoIUIHOCTD,
HaOIIOICHUE, U3MEpPEHNE, IKCIIEPUMEHT, MOICITUPOBAHHE.

dusnka: mMarepus, SHEPrusi, Macca, aroM, AIEKTPOH, MOJIEKYyJa, YHEPTeTUUECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE
BeIeCTBa, PU3NUECKHUE BEIMUMHBI M €IUHUIIB UX U3MEPEHUSI.

buonorus: kierka, opranusm, 6mocdepa, 0OMEH BEIIECTB B opraHuzMe, (POTOCHHTE3, OMOJIOTMYECKH aKTHBHBIE BellecTBa (OCTKH, yriIeBOJIbI,
KUPBI, PEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, OJIE3HbIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

Texaomorus: IMUIICBBIC TMPOAYKTBI, OCHOBBI PAllMOHAIILHOI'O IMHWTaHWA, MOIOMIUE CPCACTBA, JICKAPCTBCHHBLIC W KOCMCTUUYCCKHC IIPCIiaparhl,
MaTe€puraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

Kucnopoocooepicawue opzanuueckue coeOuHenus

CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTEIN BBICHIUX KapOOHOBBIX KUCIOT. MbLIa KaK CONH BBICHIMX KapOOHOBBIX KHCIOT, UX
MoIoI1Iee JICHCTBHE.

Crnosxzble 3(upbl Kak MTPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['maponn3 cinoxkubeix 3¢upoB. XKupbsl. ['mapomus xupos. [lpuMmenenue K upos.
buonorudeckas poib )KHpOB.

VYrneBopl: cocTaB, KIaCCH(pUKAIUS YTIEBOAOB (MOHO-, IU- U moiucaxapuibl). [1roko3a — mpocTeimnii MOHOCaxapu: 0COOEHHOCTH CTPOCHUS
MOJIEKYJbI, (pU3MUecKue U XuMUdeckre CBoicTBa (B3aumoieicTBue ¢ ruapokcuaom Meau(ll), okucinenne aMmmuauyHsiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBIIEHHUE, OpPOKEHHE TIIFOKO3bI), HAXOKCHHUE B IPUPOJIe, TIPUMEHEHHE, Onosorudeckas posb. @orocunre3. Opykro3a Kak H30Mep TTIOKO3bI.

Kpaxman u nemnronosza kak npupoaHbie noimMepbl. CTpoeHue Kpaxmaia M LeJUToa03bl. Du3nyueckne M XMMHYECKHE CBOMCTBA Kpaxmala
(Tuaponn3, Ka4eCTBEHHAs! PEAKIIHS C HOJIOM).



Pacuérnble 3a1a4n.

Bbrauciienus mo ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJUYECTBA NCXOIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIUH 10 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MPOJAYKTOB PEAKIINN).

A3zomcooepircanjue opzanuueckue cOeOUHEeHUs .

AMUHOKHUCIIOTHI Kak am(poTepHble OpraHuyeckue coenuHeHus. Pu3nueckue U XMMUYECKUE CBOWCTBA aMUHOKHUCIOT (Ha IpUMEpe TJIMIMHA).
buonornueckoe 3HaueHre aMMHOKHUCIIOT. [lenTuast.

benku xak mpupoiHbIE BBICOKOMOJIEKYIISIpHbIE cOoeAUHEHUs. [lepBuuHas, BTOpUUHAs U TPETUYHAsl CTPYKTypa OelkoB. XMUMHUECKHE CBOMCTBA
OENIKOB: TUPOJIU3, ACHATYpalusl, KAUeCTBEHHbIE peaK[uy Ha OeNKH.

OKCHEepPUMEHTATbHBIC METObl M3YUYCHUs BEIIECTB U UX MPEBPAIICHUI: HAOIIOIEHUE U OMHMCAHWE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus
OEJIKOB TIPU HArpeBaHUM, IBETHBIC PEAKIINU OCIIKOB.

BblCOKOMOﬂeKyJZ}lprle COeOuUHeHUA
OCHOBHBIC TIOHATHS XUMUH BBICOKOMOJICKYJIIAPHBIX COCIUHCHHIA: MOHOMEpP, IMOJHUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJUMCPU3AlUU, CPCAHAA
MOJICKYJIApHas Macca. OcHOBHBIC MCTOJbI CUHTE3a BBICOKOMOJICKYIISIPHBIX COCI[I/IHGHI/Iﬁ — MOJIMMEpHU3aluAa U INOJIUKOHACHCA V.

OKCIIepUMEHTAIbHBIE METO/Ibl U3YyYEHUS BEIIECTB M UX MPEBPAIICHUN: O3HAKOMIIEHHE C 00pa3llaMHu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
1acTMace, KayqyKoB.

OBIIAA U HEOPTAHUYECKAS XUMMUA

TeopeTuyeckne 0CHOBbI XUMHH

XuUMUYEeCKUH 37eMeHT. ATOM. SIIpo aToMa, U30TOMbI. DJNEKTPOHHAs 000104YKa. DHEPreTHUeCKUe YPOBHH, MOJAYPOBHU. ATOMHBIE OpOUTANH, S-,
p-, d- anemenThl. OCOOEHHOCTH pacHpeeieHus] 3JIEKTPOHOB MO OPOHMTAISIM B aToOMax 3JICMEHTOB IMEPBBIX YETHIPEX MEPUOJO0B. DJIEKTPOHHASL
KOH(UTypamus aToMoB.

Ilepuonnyeckuit 3akoH u Ilepmoanueckas cucrema xumuuyeckux snemeHToB JI. W. MengeneeBa. CBs3b NEpHUOJMUECKOTO 3aKOHA MU
[lepuonnyeckoit cucrembl XMMHUYeckux snemMeHToB [I. V. MenneneeBa ¢ coBpeMEHHOH Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHUYECKUX HJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CI0XKHBIX BEIIECTB IO IPyNIaM U nepuojaMm. 3HaueHHe MepHoANYECcKOro 3aKOHa B
Pa3BUTHH HAYKH.



Crpoenue BemiecTBa. XUMHUYECKasl CBS3b. BuIbl XMMHMUYECKON CBS3M (KOBAJEHTHAs HENOJISIpHAs M IOJISIpHAs, MOHHAs, METAJUIMYECKas).
Mexanu3mbl 00pa30BaHUSl KOBAJEHTHOW XMMHYECKON CBs3M (OOMEHHBII M JOHOPHO-aKUENTOpPHBIN). Bomopoanas cBsi3b. BasleHTHOCTS.
DNeKTpoOTpULATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTAaBa BELIECTBA. THIBI KPUCTAJUIMYECKUX PEHIETOK.
3aBUCUMOCTb CBOICTBA BEILIECTB OT TUIA KPUCTAININYECKON PELIETKU.

[TonATHE O AUCHIEPCHBIX cucTeMax. MICTUHHBIE M KOJIOMIHBIE PACTBOPBL. MaccoBast 1011 BELIECTBA B PACTBOPE.

Knaccugukanuss HeopraHmveckux coeauHeHUil. HomeHkmaTtypa HeopraHMYeCKHMX BemIecTB. |'eHeTndeckas CBSi3b HEOPraHWYECKHX BEIIECTB,
MIPUHAUICKAINX K PA3JIUIHBIM KJIACCAM.

Xumnueckas peaxkius. Kinaccupukanus XMMUYECKUX peakiuii B HEOPraHMUeCKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHHs MacChl BEILIECTB,
3aKOH COXPaHEHUs U IIPEBPAILECHHS SJHEPI MU IIPU XUMHUUYECKHUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIu4HbIX (akTopoB. OOpaTUMble peakuuu. XUMHUYECKOoe paBHOBecHe. DakKTOphl, BIMSIOIIME HA
COCTOsIHME XuMH4eckoro pasHosecus. [Ipnanun Jle [larense.

SKCHGDI/IMGHTBJ'II)HI)IC METOAbI HM3VUYCHUA BCIIECCTB U HUX HDeBDaHIeHHﬁZ JACMOHCTpalunsa Ta6J'H/IH «Hepnogmqecxa;{ cucreMa XUMHYCCKUX
JJIEMEHTOB . N. MenneneeBay, N3y4eHUE MoJeNen KPUCTaJUIMYECKUX PEMETOK, HaOJI0IeHE
U OIHMCaHHE JAEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (Pa3yioKEHHE MEPOKCHIA BOJIOPOJAa B MPUCYTCTBUM KaTalu3aTopa, OMpPENelIeHUEe Cpeabl
pacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIbHOIO HHAMKATOpA, PEakIUM HOHHOrO OOMEHa), MpOBEICHHME IpakTHYecKoW palboTel «BnusHue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKIIU».

Pacuérhple 3amaun.

PacuéTer 1o YpaBHCHUAM XHUMHYCCKUX peaKuHﬁ, B TOM YHCJIC TCPMOXUMHNYCCKUEC paCLIéTBI, paC‘léTBI C HCIIOJIB30BAHHUECM IIOHATHA «MaCCOBas
J0JIA BCIICCTBa».

MeXnpeaIMETHRIC CBSI3H.

Peanuzanus MCIKIIPCAMCETHBIX cBs3el IIpu U3y4CHUU OpFaHquCKOﬁ n O6H.[€I>i HeOpraHquCKOﬁ xumud B 11 xiracce OCYHICCTBJISICTCA 4CPE3
HCIIOJIB30BAHHEC KaK 06H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaxKk U HOHHTHﬁ, ABJAIOINUXCA CUCTCMHBIMU IJIsI OTACJIbHBIX IMPEIAMCTOB CCTCCTBCHHO-
HAaY4YHOT'O LIUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITOHATUSA: SIBJICHUC, Hay‘lHBIﬁ (I)aKT, rumnoTe3a, 3aKOH, TCOpuA, aHaJIn3, CUHTC3, KJ'IaCCI/I(bI/IKaI_[I/IH, NEPUOANIHOCTD,
Ha6J'IIO,Z[eHI/IC, HU3MEPCHUC, SKCIICPUMCHT, MOACITIMPOBAHHC.

dusuka: Marepusi, SHEprusa, macca, aTom, JSJICKTPOH, MOJICKYJIA, BHCPFCTI/I‘ICCKI/II\/’I YPOBCHB, BCLICCTBO, TCJIO, 06’BéM, arperaTHoe COCTOAHHC
BCIICCTBA, (I)I/I3I/I‘-ICCKI/IC BCJIMYNHBI U CAVMHUIIBI UX U3MCPCHUS.



Buosnorus: knerka, opranusm, ouochepa, oOMeH BemecTs B opranusme, (GOTOCHHTE3, OMOJIOTUYECKH aKTUBHBIC BellecTBa (OEIKH, YrieBOJIBL,
KHUPBL, PEPMEHTBHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.
TexHosorus: NMILEBbIE MPOAYKTbI, OCHOBBI PAallMOHAIBHOIO IMUTAHMS, MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETHUYECKUE Ipenaparsl,
MaTepHajbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKHUX BOJIOKOH.

12 KUIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopemuqeacue OCHOB6bl Xumuu
SJIGKTpOJ'II/ITI/I'-IeCKaH muccoruanus. CUIIbHBIC B ciadkIe OJICKTPOJIUTEI. Cpena BOAHBIX paCTBOPOB BEHICCTB: KHCJIad, HefITpaJIBHaH, meJa04Hast.
OKHCITUTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKknuu.

HBOPZQHMUBCKQ}I Xumus

Hemeramnel. Tlonoxxenne nHemertaiwoB B Ilepmogmdeckoit cucteme xumudeckux aemeHToB JI. M. MenpaeneeBa m 0COOEHHOCTH CTPOCHHS
atomoB. du3nyeckre CBOKWCTBA HEMETAIIOB. AJIJIOTPOTIUS HEMETAJIIOB (HA MpUMepe KUCIopoa, ceprl, pocdopa u yriepoaa).

XHWMHYECKHUE CBOMCTBAa BaXHEWIIUX HEMETAJIOB (raJoreHOB, cephl, a3oTa, (ocdopa, yriepona M KpeMHHs) U UX COCAMHEHUH (OKCHIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJOPOJIHBIX COSTMHEHU).

[IpumeHneHne BaXXHEUIIINX HEMETAJIJIIOB U UX COCAMHEHUN.

Mertamnbl. Tlomoxkenne wmetamoB B Ilepuommdeckoit cucreme xumudeckux sjeMeHToB JI. WM. MennmeneeBa. OcCoOGHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue ¢uznueckre cBoicTBa MeTauioB. CIIaBbl METALIOB. DIICKTPOXMUMHUYECCKUN PsJl HANIPSIKEHU I
METAJIIO0B.

XHWMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUA, KaJIUH, KaJIbIIMA, MarHui, aITIOMAHUAN, IIMHK, XPOM, XKEJI€30, MEJIb) U UX COCTUHCHUH.

O61ue criocoObl Moay4eHus MeTamioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

OKCHEePUMEHTAIbHBIC METOAbI M3YYCHMS BEIICCTB UM WX MPEBPAIICHUMN: N3YyUYCHHUC KOJUICKIUH «MeTtamibl 1 CILJIaBBI», O6p33].IOB HEMCTAJJIOB,
peHICHUC DKCICPUMCHTAJIBHBIX 3a1a4, Ha6J'IIO,Z[eHI/Ie U ONMUCAHUC ACMOHCTPAIHOHHBIX U Ha60paTOpHLIX OIIbITOB (B3aHMOHeﬁCTBHC TUAPOKCHU A
AIFOMUHUA C paCTBOpaMu KUCIIOT U IHCHO‘ICﬁ, KauCCTBCHHBIC PCAKIIUU Ha KATHOHBI MeTaHHOB).




Pacuérnble 3a1a4n.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 10 W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MM 00BEMY OJHOTO U3 YYAaCTBYIOIIUX B PEAKIUU
BEIECTB, pacu€Thl Macchl (00bEMA, KOJMYECTBA BELIECTBA) IPOJYKTOB PEAKI[UH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

Xumusa u rncusnn

Ponp xuMun B 06ecrieueHnn SKOJOTUYECKOM, SJHEPTETUUECKON U MHUIIEBOM 0€30MaCHOCTH, Pa3BUTHH MEIUIUHBI. [IOHITHE 0 HAyYHBIX METOJIaX
MO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnenus: 06 0OMMX HAYYHBIX TPUHIIANIAX TPOMBIIIICHHOTO MOTYYSHHUST BAXKHEHIITNX BEIECTB.

UenoBek B MHUpE BEHIECTB U MATEPUAJIOB: BAKHEUILINE CTPOUTENIbHBIE MAaTEPUAIIbI, KOHCTPYKIIMOHHBIE MAaTE€pUAIIbI, KPACKH, CTEKJIO, KEPAMHUKA,
MaTepHuaibl IS JJIEKTPOHUKH, HAHOMAaTepPHaJIbl, OPTaHUIECKHNE U MUHEPATbHBIC YI0OpECHHUSI.

XuMusi U 370pOBbE UEJOBEKa: TpaBWja HCIIOJIH30BAHUS JICKAPCTBEHHBIX IpeErapaToB, IMpaBuja OE30MaCHOTO HCIOJIB30BAHMS IPENapaToB
OBLITOBOM XAMHHU
B IOBCETHEBHOM JKM3HU.

MexxnopeaMeTHEIE CBSI3H.

Peanuzarus MeXnpeMeTHBIX CBS3CH MPU M3YYCHUHU OO0IIEeH M HEOPraHWYeCKOW XUMUM B 12 Kilacce OCYIIECTBISIETCS Yepe3 UCIIOIb30BaHUE KaK
OOLINX €CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U MOHATUMN, SBISIOMINXCS CUCTEMHBIMH JJIS1 OTJENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecrecTBEHHO-HAy4YHbIE MOHSTHSA: HAy4YHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(pUKalus, MEePUOIUYHOCTS,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJACTUPOBAaHUE, U3MEPEHUE, SIBJICHHUE.

®duzuka: MaTepusi, SHEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PATUOAKTUBHOCTh, MOJIEKYJA, SHEPTE€TUYECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (DU3MUYECKUE BETUYMHBI U €IUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadust: MuHEpabl, FTOpHBIE OPO/IbL, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

Texnosorus: XuMu4eckasi IPOMBIILIEHHOCTb, METAILTYPTUs, MPOU3BOICTBO CTPOUTEIBHBIX MAaTEPUAIIOB, CEIbCKOX03SHCTBEHHOE MPOU3BOJICTBO,
MUIIEeBasi MPOMBIIIJICHHOCTh, (hapMalleBTUUECKasi MPOMBIIIIEHHOCTh, MTPOU3BOJCTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHaoB, MEKTPOHHAS POMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI
OCBOEHMA ITPOI'PAMMBI 110 XUMHUHN HA BA30OBOM YPOBHE
CPEJHET'O OBLIEI'O OBPA30BAHMUA



JUYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYAIOMIMMUCS TPOTPaAMM CPEIHEro o0miero oopa3oBaHus (JTUYHOCTHBIM,
METanpeaMEeTHbIM U TpeAMeTHbIM). HaydHo-meTonnueckoid OCHOBOM it pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpPaMM CPEIHETO
o011ero 00pa3oBaHUs SBIISIETCS CHCTEMHO-ICSITSIBHOCTHBIN TTOIXO/T.
B cooTrBercTBHM € CHCTEMHO-AEATENBHOCTHBIM IIOAXOJ0M B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHs IpeameTra «XHMHS» HAa YpOBHE
cpeanero o0riero 00pa3oBaHMs BBIICICHBI CIEIYIONIUE COCTABIISIONINE!
- O0CO3HaHWE OOYyJAIONIUMUCS POCCHUHCKON TpaKIAaHCKOW WICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITCIIBHOCTH W
CaMOOTIPE/ICIICHUIO;

- HAJIMYKME MOTUBAIIUU K 00yUYEHUIO;

- I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOSKJICHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH W UCTOPUYECKUX TPATUIIMK 0a30BOM HAYKH
XUMUU,

- TOTOBHOCTh M CIIOCOOHOCTh O0YYaloNIuXcsi PyKOBOJCTBOBATHCS B CBOCH JCSITEIHHOCTH IIEHHOCTHO-CMBICJOBBIMH YCTAHOBKAMU, MPUCYITAMHU
[ETTIOCTHOU CUCTEME XMMUYECKOTO 00pa3oBaHUs;

- HAJIMYXE TTPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPBI i CIIOCOOHOCTH CTABHUTH 1I€ITH U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE PEe3yIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €AMHCTBE Y4COHOW M BOCITUTATEIIBHON JEATCIILHOCTH B COOTBETCTBHH C
I'YMaHUCTHYCCKHUMH, COIMOKYIbTYPHBIMH, JTyXOBHO-HPABCTBECHHBIMH IIECHHOCTSAMH M HJIeaTaMH POCCHICKOTO TPaXKJIaHCKOTO OOIIECTBa, IPHHITHIMHU B
oOIIeCTBE HOPMaMH M TPaBUJIAMH TOBEJCHUS, CIIOCOOCTBYIONIMMHU TIPOIECCAaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M HPABCTBCHHOTO CTAaHOBJICHHUS
JUYHOCTH 00YyJarOITUXCsl.

JIMYHOCTHBIE PE3YJIBTAThl OCBOCHUS IIPeIMeTa « XUMHUSD» OTPAKalOT C(HOPMHUPOBAHHOCTH OITBITA MIO3HABATEIIBHON U IPAKTHYECKOM JIeATEIIbHOCTH
00yJaronuXxcs 1Mo peajar3aluy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIC B YACTH:

1) epasicoanckozo eocnumanus:

- 0CO3HAHUS 00YYAOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX IPaB U 0053aHHOCTEH, YBAKECHUS K 3aKOHY U MTPABOIOPSIIKY;

- MPECTABIICHHUS O COLMAIBLHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE;

- TOTOBHOCTH K COBMECTHOW TBOPYECKOW IESATEIBHOCTH TPU CO3JIaHUM YYEOHBIX MPOCKTOB, PEIICHUM Y4COHBIX W IMO3HABATEIBHBIX 3ajad,
BBITIOJIHCHUH XUMUYECKHX IKCIICPUMEHTOB;

- CMoCOOHOCTH TIOHUMAaTh M NPUHUMATh MOTHBBI, HAMEPCHHUsS, JIOTMKY W apryMEHTbl JIPYTUX TpPU aHAIM3€ Pa3IUYHBIX BUIOB YUEOHOU
JEATEILHOCTH;

2) nampuomuuecKko20 60CRUMAHUA.

- IICHHOCTHOTO OTHOIIICHUS K HCTOPUYECKOMY U HAyYHOMY HACJIETUIO0 OTCUECTBEHHOM XUMHUH;

- YBaXEHHS K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh
pe3yNbTaT ATUTENbHBIX HAOMIOICHUH, KPOMOTIUBBIX IKCIICPUMEHTATBHBIX IOUCKOB, MIOCTOSIHHOTO TPy/la YYEHBIX U MPAKTUKOB;



- MHTEpeca M IMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U MOCJIEIYIOUIeM aHaiu3e MH(POpMAlMU O MEPEIOBBIX JOCTHKEHHSIX COBPEMEHHOMN
OTEYCCTBECHHOM XUMUU;

3) 0yx06HO-HPABCIMEEHNH020 60CRUMARUL

- HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEICHUS;

- CTIIOCOOHOCTH OIICHUBATh CHUTYaIUH, CBsI3aHHBIC c XUMHAYECKUMU SIBJICHUSIMU,
Y TIPUHUMATH OCO3HAHHBIC PEUICHHUS, OPUEHTUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

- TOTOBHOCTH OIICHHMBATh CBOE TIOBEJCHHWE M IIOCTYIIKM CBOUX TOBApUIIEH C TO3WIMI HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHE
ITOCJIEACTBUM 3TUX NOCTYIIKOB;

4) popmuposanusn Kynemyput 300po6ws.

- TIOHUMAaHHUs IEHHOCTEeW 3I0pOoBOTO M Oe3omacHOro ooOpasza >KH3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(bU3NIECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

- coOI0IeHNs TIpaBUJI 6€30MaCHOT0 0OpaleHHsl ¢ BEIECTBaMU B OBITY, TOBCETHEBHOW KU3HU U B TPYAOBOH JESITENILHOCTH;

- IOHUMaHMsI IICHHOCTHU TPAaBHJI HHIMBHYyATBHOTO U KOJUIEKTUBHOTO O€30TTaCHOTO TIOBEACHUS B CHTYAIUAX, YIPOKAIONIMX 3I0POBBIO U KU3HU
JTIOEH

- OCO3HAHUS MOCIIEACTBUN M HEMPUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHHUS AIKOTOJIsI, HAPKOTHKOB, KypEeHHU);

5) mpyooeozo éocnumanus:

- KOMMYHHKaTHBHOM KOMIIETCHTHOCTH B y4E€OHO-HMCCIIEAOBATEIbCKOM JEATEIFHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUYECKON M APYIHX BHAAX
IeATeITbHOCTH;

- YCTAaHOBKH Ha aKTHBHOE YYacTHE B PEHICHNH MTPAKTHUECKUX 33J1a4d COIIMATbHON HAIIPABICHHOCTH (B paMKaX CBOETO Kiacca, IIKOJIbI);

- HHTEpeca K MPAKTHUECKOMY H3y4EHHIO MPOo(pecCHil pa3IndaHOro poja, B TOM YHCIJIe Ha OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMHH;

- YBaXXEHUS K TPYLY, JIOAAM TPyJa U pe3yiabTaTaM TPYJIOBOH AEATEIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHOH TpaekTopuu oOpazoBaHus, Oyamymed mnpodeccnn u peanm3anuu cOOCTBEHHBIX
’KM3HEHHBIX IUIAHOB C YIETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 9Kko10cuUecK020 60cnUmManuA:

- 9KOJIOTUYECKHU 11€J1IeCO00Pa3HOro OTHOLIEHUS K IPUPOJE, KaK HICTOUHUKY CYLIECTBOBAHUS KU3HU Ha 3eMIIe;

- IOHUMaHHMSA TJI00ATBHOTO XapaKTepa 3KOJIOTUYECKUX MpoOieM, BIMSHUS SKOHOMHYECKUX MTPOIIECCOB HA COCTOSIHUE NPUPOTHOIN M COIMANBHON
cpensl;

- OCO3HAHUS HEOOXOMMOCTH MCIOIb30BAHMS TOCTIKEHHI XUMHH JIJTsl PELISHUS BOTIPOCOB PAMOHAIBHOTO MIPUPO/IOTIONH30BAHYS;

- AKTHBHOTO HENPUATHS ACHCTBHUH, NPUHOCSIIMX Bpel OKPYXKAIOUed NpPUPOTHON Ccpele, YMEHHUS IPOTHO3MPOBATh HEOIAroNnpHsTHEIC
HKOJIOTUYECKUE TIOCIIECTBUS NPEANPUHIUMAEMBIX TEHCTBUI U MPeI0TBpAIaTh HUX;

- HAJINYMS PA3BUTOTO HKOJOTHYECKOTO MBILIUIEHHS, 3KOJIOTMYECKON KYJIbTYpBI, OIBITA JEATEIbHOCTH YKOJOTHUYECKOW HANpaBIeHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS MMM B IO3HABATENbHOM, KOMMYHHUKATUBHOM M COLIMAJIbHOM MpaKTHKE, CHOCOOHOCTHM M YMEHHsSI AaKTHBHO INPOTHUBOCTOSTH
uaeosoruu xemodoouwu;



7) ueHHOCHMU HAYYHO20 NOZHAHUSA:

- cpopMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;

- IOHUMAaHUS CHeUU(PUKN XUMUHU KaK HAYKH, 0CO3HaHUs €€ poJid B GOPMUPOBAHUM PALIMOHATIBHOTO HAYYHOTO MBIIIIEHHS, CO3JaHUH 1IEJI0OCTHOTO
MMpCACTaBJICHUA 00 OKpYyXaromeM MHPEC KaK O CAWHCTBC IMPUPOJbI MU YCJIOBCKA, B MO3HAHUHW IMPHUPOAHBIX 3aKOHOMCpHOCT€ﬁ U pCHICHHUHN HpO6JIeM
COXpPaHEHUS MMPUPOJTHOTO PABHOBECHS;

- yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUII COBPEMEHHON HMBWIM3ALUU: B €€ TYMaHUCTHUYECKOW HAINPABIEHHOCTH M Ba)KHOW POJH B
CO3JaHMM HOBOW 0a3bl MaTepHATBHOW KYIbTYPHI, PEHICHHH TJIOOATBHBIX TPOOJEM YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM M 3KOJIOTMYECKON Oe30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, 00ECIeUeHUH YCIOBHI YCHEIIHOIO Tpyda M SKOJOTMYECKU
KOM(OPTHOH JKU3HH KKJOTO YIeHa O0IIeCTBa;

- CCTGCTBCHHO-HaquOI\/JI rpaMOTHOCTH: NOHUMAHUA CYIIHOCTH MCETOJOB IIO3HAHUA, HCIIOJB3YCMbIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH
HCI0JIb30BATh IMOJy4yaeMble 3HAHMS JUIsl aHaJIu3a U OObSICHEHUS SIBJIEHUI OKPYXAIOIIEro MUpa U MPOUCXOASIINX B HEM M3MEHEHUN, YMEHUS JenaTh
000CHOBaAHHBIE 3aKIFOYEHNU Ha OCHOBE HAay4YHBIX CbaKTOB U UMCIOMIUXCA JaHHBIX C HEJIBIO MOJTYYCHUA JOCTOBEPHBIX BBIBO/JOB,

- CIIOCOOHOCTH CaMOCTOSATEIFHO MCIIOJIB30BaTh XUMHUYECKHAE 3HAHUS JJIA PEIICHUA HpO6J'IeM B PCAJIbHBIX JKU3HCHHBIX CUTYallUsX;

- HHTEpeca K MO3HAHMIO U MCCIIEeIOBATEIhCKON AEATeIbHOCTH;

- TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K aKTHBHOMY ITOJIYYCHHUIO HOBBIX 3HAHUH 10 XWMHH B
COOTBETCTBUM C ) KU3HCHHBIMU l'IOTpe6HOCT${MI/I;

- HTHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3InuHbIX chepax mpodeccnoHaabHOM NeITeTbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIE pe3ynbTaThl OCBOSHUS YU€OHOTO MIPeAMETa « XUMHs» Ha YPOBHE CpeHETo 0011ero oOpa3oBaHus BKIIOYAIOT:

3HAYMMBIC 7151 (POPMUPOBAHUS MUPOBO33PEHHUS 00YUAIOTUXCS MEKIUCITUTIIMHAPHBIC (MEXKITPEAMETHBIC) OOIICHAYYHBIC MTOHSITHS, OTPAXKAIOIIHE
LIEJIOCTHOCTh HAYYHOW KapTHHBI MHpPA U CIECHU(PHUKY METOJOB TO3HAHUS, MCIOJIB3YeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAY4YHBIH (HaKT, MPHUHIUI, TUINOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeIOBaHWE, HAOIOJeHUEe, H3MEpEHHeE,
AKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalIbHbIe y4eOHble JeicTBUS  (MO3HABAaTelIbHbIE, KOMMYHUKATHBHBIC, PEryIsATHUBHBIE), obecneunBaromue (popmupoBaHue
(YHKIIMOHATBHOM IPaMOTHOCTHU M COI[UAIBHOM KOMITETEHIIUU 00yYarOIINXCs;

CIIOCOOHOCTh OOYYaIOLIUXCA MCIOIb30BaTh OCBOCHHBIE MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS WU YHUBEPCAJIbHBIE YdeOHBIC
JIEUCTBUS B IO3HABATEILHON U COLIMAJIBHOM MPAKTHUKE.

MetanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCAIbHBIMU Y4€OHBIMU MMO3HABATEIHHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU
JIEUCTBUSIMU.

Osnadenue yHusepcaibHblMu yueOHbIMU NOZHABAM EJIbHBIMU OCUICIBUAMU:
1) 6a30BbBIC JJOTUYECKUE ICHCTBHUS:



CaMOCTOSITEIIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBATH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPEICIISATh ENH JISATEIBHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI JICATEIHHOCTH C IMOCTaBICHHBIMU
EISIMU;

WCII0JIb30BaTh MIPH OCBOCHHW 3HAHWUW TPHUEMBI JIOTHYSCKOTO MBIIUICHUS — BBIICIATH XapaKTEPHbIC MPU3HAKU MOHSATHH M YCTaHABIUBATH UX
B3aMMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIHNE MOHATHS ISl OOBSICHCHHSI OT/ICIHHBIX (PAKTOB H SIBIICHUIA;

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KITACCU(UKAIIMH BEIIECTB M XUMUICCKUX PEAKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICACTBCHHBIE CBSI3U MKy U3y9aeMbIMU SBIICHUSMU;

CTPOUTH JIOTHYECKHE DACCYKJEHUS (MHIyKTHBHBIC, JEAYKTUBHBIC, [0 aHAJOTUH), BBISBIIATE 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B
paccMaTpuBaeMbIX SBICHUSIX, (DOPMYIUPOBATH BHIBOIBI U 3aKITFOUCHHS,

MIPUMEHSTH B TIPOIIECCE TIO3HAHUS, HCITOJIb3YeMbIC B XHMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, TPEOOPa30BBIBATH MOICIBHBIC MTPEICTABICHUS
— XMMUYECKUH 3HaK (CUMBOJI) JIEMEHTa, XUMHUYECKas (HOopMylia, ypaBHEHHE XMMHUYECKOW pEaklud — MPU PEIICHUH YYeOHBIX MO3HABATEIBHBIX U
MPAKTUYECKUX 3aJ1ad, TPUMEHATHh Ha3BaHHBIC MOJICIIbHBIC TPEJICTABJICHUS JIJI BBISBICHHS XapaKTEPHBIX IPU3HAKOB HW3y4aeMBIX BEMIESCTB W
XUMHUYECKUX PEAKIIUH.

2) 6a30BBIC UCCTEAOBATEINHCKUE JCHCTBUSA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHKS BEIIECTB U XUMUICCKUX PCAKITUI;

(dhopMyIUpOBaTh MEIU W 3aJa4d HCCIEIOBAHUS, UCIOJIL30BaTh MOCTABICHHBIE M CAMOCTOSTEILHO CHOPMYIHPOBAHHBIE BOIPOCH B KAa4eCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUI (POPMHUPOBAHUS TUTIOTE3BI IO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

BJIIETh HAaBBIKAMH CaMOCTOSTEIbHOTO IJIAHUPOBAHUS U MPOBEIACHUS YICHHUECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0aTh 3a
XOJIOM TIpOliecca, CaMOCTOSITENbHO TPOTHO3UPOBATH €ro pe3yibTar, (HopMynIupoBaTh OOOOIIEHUS M BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH
Pe3yNIbTaTOB HCCIEA0BAHUS, COCTABIIATE 00OCHOBAHHBIN OTUET O MPOJIENIaHHOM padoTe;

MPUOOPETATh OMBIT YYCHUYECKON HUCCIIEOBATENIbCKON U MPOEKTHOM JIeATEIbHOCTH, MPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOM Y
MIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IUYHBIX METOJIOB MIO3HAHHU L.

3) pabora ¢ uapopmaruei:

OpPUEHTUPOBATHCS B PA3IMYHbBIX UCTOUYHUKAX MHGOpMaLuu (HAy4HO-TIOMYJIsIpHAs TUTepaTypa XUMHUECKOTO COAEP KaHMsI, CIIPAaBOYHbIE OCOOUS,
pecypcbl MHTepHeTa), aHAIM3UpPOBaTh HMHGPOPMAIMIO PAa3IMYHBIX BUJIOB M (OPM MNPEICTABICHUS, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTB;

(hopMynUpOBaTh 3aMpPOChl U MPUMEHSTh Pa3IMYHbIe METOJbI MPH MOHMCKE U 0TOOpe MHPOpPMAIMKU, HEOOXOJUMON Jisi BBIMOIHEHUS y4eOHBIX
3a/1a4 OMpeIeIEHHOTO THIIA,

MPUOOPETATh OMBIT UCIOIb30BaHUS UH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (hopMy IIpeacTaBieHus nHopmanuu (cxemsl, rpaduky, quarpaMmbl, TAOIHIIbI, PUCYHKU U JPYTUe);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CpPeACTBa MpH paboTe ¢ XuMUYEeCKOoW MHGpOpMAIUeil: MPUMEHITh MEXIpeaMeTHbIe (hu3nuecKkue u
MaTeMaTH4eCKHEe) 3HAKH U CUMBOJIBI, (POpMyIibl, a00peBUaTypbl, HOMEHKIATYPY;

MCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMYECKUE CPEJICTBA HATTISITHOCTH.



Osnadenue yHugsepcatbHoIMu KOMMYHUKAMUGHBIMU OCUCH GUAMU .

3aJ1aBaTh BOIIPOCHI 1o CYIIECTBY obcyx1aeMoit TEMBI B xoJ1e Juajora
W/WM TUCKYCCHH, BRICKA3bIBATh UIeH, (POPMYITUPOBATH CBOM MPEJIOKECHUS OTHOCUTEIILHO BBITIOTHEHUS TPEJIOKCHHOM 3a1a4u;

BBICTYIIATh C MIPE3EHTAIlMEN Pe3yIbTaTOB MO3HABATEIHLHON JAEATEIHLHOCTH, TIOJYUYEHHBIX CAMOCTOSITEIbHO I COBMECTHO CO CBEPCTHUKAMU MPHU
BBITIOJTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA, MMPAKTUICCKON PabOTHI M0 MCCIIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peaTH3aIH YIeOHOTO TIPOSKTa
(hopMyIupoBaTh BBIBO/IbI
0 pe3yabTaTaM MPOBEAEHHBIX UCCIICIOBAHUM IMyTEM COTJIACOBAHUS MO3UIINH B X0J€ 00CYKJIEHUSI 1 00OMEHa MHEHUSIMU .

Osnaodenue yHuepcantbHvlMu pPeyiamueHbIMU OCTLCH GUAMU:

CaMOCTOSITEJIBHO TUIAHMPOBATh U OCYILECTBIIATh CBOKO IO3HABATEIbHYIO JEATEIBbHOCTH, ONpEAeIsAs €€ Lelnu U 3aJ1a4d, KOHTPOJIHUPOBATh U IO
Mepe HeoOXOJMMOCTH KOPPEKTHPOBATh IpeaaraeMblii allfOpUTM JEMCTBHI NpPHU BBINOJHEHWHM Y4YEOHBIX M HCCIENOBATEeNbCKUX 3a/lad, BbIOHMpATh
Haubosee 3PeKTUBHBIN CIOCO0 UX pelIeHHs] ¢ YIETOM MOJIy4eHHUSI HOBBIX 3HAHUH O BEIIECTBAX U XMMHUECKUX PEaKIUsX;

OCYHIECTBJIATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IIPE/IMETHBIE PE3YJ/IbTATbBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTPaxaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUNH O XUMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAyYHON KapTHHBI MUpPA, POJU XMMUU B TMO3HAHUU SBIICHUN
PHUPObI, B ((OPMUPOBAHUN MBIILJICHUS U KYJIbTYPBI IMYHOCTH, €€ (YHKIIMOHAIHLHOU IPaMOTHOCTH, HEOOXOAUMOM AJIsl pellIeHus] MPaKTHUECKUX 3a1au
Y DKOJIOTUYECKU 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON CPEIE;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONIME TMOHATUS (XMMUYECKHI AJIEMEHT, aTOM, JJIEKTPOHHAS
000JI04uKa aTOMa, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, XUMHUECKasl CBS3b, CTPYKTypHas Qopmyna (pa3BEpHyTas M COKpauiéHHas),
MOJIb, MOJIIpHAsl Macca, MOJSIPHBIA O00BbEM, YIJIEpOAHBIN cKeneT, GYHKIHOHAIbHAS TPYyIIa, pajuKal, U30Mepus, U30Mepbl, TOMOJIOT UYECKUI P/,
TOMOJIOTH, YTJI€BOJOPOIbI, KUCIOPO M a30TCOAEPKAIINE COSAMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BELICOKOMOJICKYIIIPHBIE COCIUHEHUS);
TEOpUM U 3aKOHBI (Teopus CTPOEGHUS OpraHudyeckux BemectB A. M. byriepoBa, 3aKkOoH COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XUMHUU; MUPOBO33PEHUECKHE 3HAHUS, JIKAIIUE B OCHOBE MOHMMAHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHYECKHUX SIBIICHHM,
(akToNOrNUecKue CBEICHHUS O CBOICTBAaX, COCTaBe, MOJYUYCHUU U OE30MACHOM HCIIOJIB30BAHMM BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIeATETbHOCTH YEJIOBEKA;



C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIATE XApPaKTCPHBIC IMMPU3HAKU HOHSITI/II>'I, YCTaHaBJIMBATb WX B3aUMOCBSA3b, UCIIOJIB30BATh COOTBCTCTBYIOUIUC
IIOHATHUS IIPU ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLICHUN OPraHUYECKUX COCIUHECHU;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIHMKY JUIS COCTABIICHHS MOJCKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAaMEHHOM) (OPMYST OPraHUYECKHX BEIISCTB M YPABHCHHM XUMUYCCKUX PEAKIUH, M3rOTABIUBATh MOJICIIA MOJICKYT OPraHHMYECKUX BEIIECTB JUIS
HWIUTIOCTpAlH UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOI'O CTPOCHM A,

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ YCTaHaBJIUMBATh IMPUHAMIC)KHOCTL M3YYCHHBIX OPTraHWMYCCKUX BCIICCTB II0 HUX COCTaBy HW CTPOCHUIO K
OTpeeEHHOMY KJIAcCy/TpyIIe COoequHEHH (YIriIeBOAOPOJIbI, KUCIOPOA W a30TCOJACPIKAIINE COCAMHEHHS, BBICOKOMOJICKYIISIPHBIC COCIMHEHHS),
JaBaTh UM Ha3BaHUA 1o cucremarnyeckoil HoMmeHknaType (IUPAC), a Takxke NpuUBOAUTH TPUBHAJIbHBIE HA3BAHUS OTAEIbHBIX OPraHUYECKUX BEIECTB
(3TUIIeH, TPOMWIICH, AaleTWIEH, STUJICHIJIMKOJb, TJIMIEPUH, (eHos, dopMaibIeruj, ameTalbIeruj, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa,
OJIEMHOBAs KUCJIOTA, CTEApPUHOBASI KACIIOTA, TIIIOK03a, PPYKTO3a, KpaxMal, [EJITI0I03a, TIINIIH);

c(OpPMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbI XUMUYECKOU CBSI3U B OPraHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKEHHSI TEOPHH CTPOCHUS Oprannyeckux BemiectB A. M. byriepoBa uist 00bsICHEHHS 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEIICCTB;

c(hopMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (DU3MUECKUE U XUMHYECKHE CBOWCTBA TUMTUYHBIX MPEACTABUTEICH Pa3IMUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJIEH, NpPOTMIEH, aleTwieH, OyraaueH-1,3, MeTmnOyramueH-1,3, O€H30J7, METaHOJ, 3TaHOI,
ATHUJICHTJIMKOJb, TIUIEPUH, (HEHOJ, aleTaubJeTHl, MypaBbUHAs M YKCYCHasl KHCIOTHI, TJIFOKO3a, KpaxMal, IEJUTI0N03a, aMHHOYKCYCHAasi KHCIIOTa),
WJLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HHUMH YPaBHEHHUSMH COOTBETCTBYIONIMX XHMHUYECKUX PEAKIUH C HCIOJB30BAaHHEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh HCTOYHUKH YIIJIEBOJIOPOIHOTO ChIPhs (HE(PTh, TPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MepepaboTKH
Y TIPaKTHYECKOE MPUMEHEHHE TIPOTYKTOB NEpepadOTKH;

Cc(OPMHUPOBAHHOCTh YMEHHU TPOBOJHUTH BBIYMCICHUS TI0 XUMHYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEUIECTBA HITH
MPOIYKTa peakuu 1o U3BECTHBIM macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOJTHBIX BEIIIECTB
WM TIPOAYKTOB PEAKIINH);

c(OPMHUPOBAHHOCTh YMEHUI BJIAJCTh CUCTEMOM 3HaHHMI 00 OCHOBHBIX METOJIaX HAyYHOTO MMO3HAHMS, UCIOJB3YEeMbIX B XUMUU NPU U3YUYCHHU
BEIIECTB M XMMHUYECKHX SIBIICHUH (HaONIO/IeHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE), UCIIOJIBL30BaTh CUCTEMHBIE XUMHUCCKUE 3HAHUS JUIS
MIPUHSATHUS PEIICHU B KOHKPETHBIX JKU3HEHHBIX CHUTYAIIUSX, CBS3aHHBIX C BEIICCTBAMH U UX IIPUMCHECHUEM;

Cc(OPMHUPOBAHHOCTh YMEHHI COOJIOIATh MpaBWJIa MOJb30BAHUS XMMHUYECKOW MOCYIOW W JIAOOPATOPHBIM OOOPYAOBAaHUEM, a TAaKKE MpaBHIIa
oOpalieHus ¢ BEMECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMH IO BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBIMOJIHATE XUMUYECKUN ASKCICPUMEHT (IIPEBpAlICHHsT OPraHMYSCKUX BEIISCTB NPU HArpEBaHMHU,
MOJIydCHUE ITUJICHA U W3YYCHHE €r0 CBOMCTB, KaYeCTBEHHBIC PEAKIIMM OPraHUYECKUX BEIICCTB, JICHATypalus OEJKOB MPHU HArpeBaHUU, [IBETHBIC
peakiuu O€JIKOB) B COOTBETCTBUHM C TMpaBUJIAMH TEXHUKH OE€30TMAcCHOCTH MpH OOpallleHWHd C BEHIeCTBAaMH W JIAaOOpPaTOPHBIM 000pYIOBaHHEM,
MIPEJICTaBIATh PE3YNbTaThl XUMUYECKOTO JKCIepUMEHTa B (hopMe 3amucy YpaBHEHHUN COOTBETCTBYIOIIMX PEAKIHMA M (OpPMYITHpPOBATH BHIBOJBI Ha
OCHOBE ITHX Pe3YyJbTATOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3MPOBATH XWMHUYECKYI0 HH(POpPMAIHIO, IMOJYyYaeMyI0 M3 pa3HbIX HMCTOYHHKOB (CpencTBa
MaccoBoil nHpopmarmu, IHTepHET U ApYyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COONIOATh MpaBMiIa AKOJOTHUECKH IeJIeCO00pa3HOro MOBEACHHS B OBITY M TPYJOBOH JAEATEIHHOCTH B LENAX
COXPAHEHHUSI CBOEr0 3/I0pPOBbS U OKPY)KAIOLIEH HPHUPOJHON Cpelbl, OCO3HABATH ONACHOCTh BO3JECHCTBMSI HA YKUBBIE OPraHU3Mbl OINpPEAEIEHHBIX
OpraHMYECKUX BEIIECTB, MoHMMas cmbica mnokaszarens IIJK, mosicHATh Ha mpumepax CrOCOObl YMEHbBILEHUS U IPEIOTBPALICHUS UX BPEAHOTO
BO3JICHICTBUS HA OPraHU3M YEJIOBEKA;

I 0OYYaIOMIMXCSl ¢ OTPAaHMYCHHBIMH BO3MOXXHOCTSIMHU 3I0POBBS: YMEHHUE MPHUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKUX SIBJICHUI;

JUIS CJETBIX W CIIAa0OBUAAIIMX OOYUYaIOLIMXCS: YMEHHE MCIOJIb30BaTh pelbeHO-TOUEUHYIO0 cucTeMy oOo3Hadenuil JI. Bpaiins nns 3anucu
XUMUYECKUX (HOPMYII.

11 KJIACC

[IpeameTHBIEe pe3ynbTaThl 0CBOECHHUS Kypca «OpraHudecKkas XMMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJACTABICHUN O XUMHUYECKOM COCTaBJISIONIEH €CTeCTBEHHO-HAyUYHON KapTHHBI MUpPA, POJIU XMMUU B TMO3HAHUU SBIICHUN
MPHUPObI, B (POPMUPOBAHUN MBIIIJIEHUS U KYIbTYPBI JIMYHOCTH, €€ PYHKIMOHAIBHON rPpaMOTHOCTH, HEOOXOJUMOMN ISl pelIeHHs] MPAaKTUYECKUX 3a/1au
1 3KOJIOTMYECKH 0O0CHOBAaHHOI'O OTHOLIEHMS K CBOEMY 3/I0POBBIO U IIPUPOIHON cperie;

BIIQJICHUE CHUCTEMON XMMHYECKHUX 3HAHMUH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOUIME IMOHATHUSA (XUMHUYECKHH 3JIE€MEHT, aToM, 3JEKTPOHHAas
000JI0uKa aToMa, MOJIEKYJA, BAJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTh, XUMUYECKasl CBS3b, CTPYKTYpHas (opMyia (pa3BEpHyTass U COKpaIIEHHAas),
MOJIb, MOJIIpHAsE Macca, MOJISIPHBIA 00BEM, yriepoJHbId CKeneT, (PyHKIMOHAIbHAs IpyIa, pajukai, W30Mepus, U30Mepbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO U a30TCOAEPIKAIINE COEAMHEHNS, MOHOMED, TIOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIIAPHBIE COSAMHEHUS);
TEOpUU M 3aKOHbI (TEOpUST CTPOEHHUs OpraHmdeckux BemecTB A. M. ByrinepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIIUE B OCHOBE NOHMMAHMs NMPUUYMHHOCTH M CHCTEMHOCTH XUMUYECKUX SIBJICHMIA,
(aKTOJIOrMYECKUE CBEJICHHMsS O CBOMCTBAX, COCTaBE, INOJIYYEHHUH M O€3011aCHOM MCIIOJb30BAaHMM BAKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKON JEATEIbHOCTH YEJI0BEKA;

C(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKT€pHbIE NMPU3HAKM MOHATHUH, YCTAaHABIMBAaTh MX B3aMMOCBS3b, UCIOJb30BATH COOTBETCTBYIOIME
IIOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPAILIEHUN OPraHUYECKUX COCIUHEHNN;

C(OPMHUPOBAHHOCTh YMEHHUH HCIOJb30BaTh XUMHMUYECKYIO CHMBOJIMKY JJISi COCTABJICHMSI MOJIEKYISPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH,
COKpAIl€HHON) (GOpMyST OpraHMYECKHX BEIECTB M YPAaBHEHMM XMMHMUYECKUX PEaKLUi, U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYECKUX BELIECTB UL
WUIIOCTPALMKM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

C(OPMHPOBAHHOCTh YMEHMH YCTaHABIMBATh IPUHAMICKHOCTh HM3YYCHHBIX OPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOCHUIO K
OTpeNIeNIEHHOMY KJIacCy/TpyIie COEIUHEHUH (YIrJIeBOJOPOJIbl, KHUCIOPOA U A30TCOJAEpIKAIIMe COEJUHEHHUS, BBICOKOMOJIEKYJSIPHBIE COCIMHEHMS),
JlaBaTh UM Ha3BaHUs 1o cucremarnyeckoil HomeHkaarype (IUPAC), a takxke npuBOANThH TPUBUAIbHBIE Ha3BaHUS OTIEIbHBIX OPraHUUECKUX BEIECTB
(3THIIEH, TIPOMNMWJIEH, AaleTWIEH, STWIEHIJIMKOJb, TIIHLEPUH, (QeHoJ, (OopMaibAeruj, aleTalbleryj, MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa,
OJIEMHOBAs KUCJIOTA, CTEApPUHOBAsl KUCIIOTa, TIII0K03a, PPYKTO3a, KpaxMall, HEeJIII03a, [NINIIH);



c(OPMHUPOBAHHOCTb YMEHHS ONPEACIATh BUbl XUMUYECKOH CBSI3M B OPTraHUYECKUX COCAMHEHHSIX (OIMHAPHBIC U KPAaTHBIE);

c(OPMHUPOBAHHOCTH YMEHUS IPUMEHSTD MOJIOKEHHUS TEOPUH CTPOCHHS OpraHnyecKuX BemecTB A. M. Bytneposa 11t 00bsICHEHUS 3aBUCUMOCTH
CBOWMCTB BEILIECTB OT UX COCTABA M CTPOCHUS; 3aKOH COXPAHEHUS MAacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTePH30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA TUITMYHBIX MPEIACTABUTENCH PA3INIHBIX
KJIaCCOB OPraHMYeCKHX BEIIECTB (METaH, 9TaH, ITHJICH, MPOMWWIEH, aueTwieH, Oyraauen-1,3, merunOyraaueH-1,3, OeH30J, METAaHOJ, 3TaHOI,
STHUJICHTJIMKOJb, TIUIEpUH, (HEHOJ, aneTaabAerul, MypaBbUHAs M YKCYCHasl KHCIOTHI, TJIIOKO3a, KpaxMal, LEJUTI0I03a, aMHUHOYKCYCHAsI KUCIIOTa),
WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HHMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C HMCIOJBb30BaHUEM CTPYKTYPHBIX
(opmyur;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOUHUKH YIJIEBOJOPOHOTO ChIphs (HE(QTh, IPUPOIHBIN ra3, yroib), CIOCOObl UX MEepepadoTKU
Y TIPaKTHYECKOE MPUMEHEHHE TIPOIYKTOB NepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIYMCICHHS MO0 XMMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJMUYECTBA MCXOJHOTO BEIIECTBA WU
MPOIYKTa peaxuu 1o W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 MCXOJTHBIX BEIIECTB
WM MPOJIYKTOB PEaKLnn);

c(OPMHUPOBAHHOCTh YMEHUI BJIAJETh CHUCTEMOM 3HaHHWI 00 OCHOBHBIX METOJIaX HAyYHOTO TO3HAHUS, MCIIOJB3YEMbIX B XUMHH TPH H3yICHUH
BEIIECTB M XMMHYECKHX SIBIICHUH (HaOMroIeHNe, N3MepeHue, IKCIIEPUMEHT, MOJCIHPOBAHNE), UCIIOIB30BaTh CUCTEMHBIC XUMUYECKUE 3HAHHS TS
MIPUHSTHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHTYAIIMSX, CBI3aHHBIX C BEIICCTBAMH U UX IPHUMEHCHUEM;

chOpMUPOBAHHOCTh YMEHHI COOMIOATh MpaBHIa MOJB30BAHUS XUMUYECKON MOCYNOM U Jab0paTopHBIM 00OpYyJOBaHHEM, a TakXe MpaBuia
oOpallleHus ¢ BeleCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOJHATH XUMHUYECKUN SKCIIEPUMEHT (IIPEeBpalIeHUs] OPraHMYeCKUX BEIIECTB NMPU HAarpeBaHUH,
MOJIyu€HUE ATUJIEHA U M3y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIE PEAKI[MM OPraHMYEeCKHX BELIECTB, AeHATypauus OelIKOB MpU HAarpeBaHUU, IBETHHIE
peaknuu OETKOB) B COOTBETCTBHHM C MpaBUJIaMH TEXHHMKH O€30TACHOCTH TPHU OOpAIICeHWH C BEMIECTBAMHU W JIA0OPATOPHBIM 000PYIO0BAHUEM,
MIPEJICTaBIATh PE3YyNbTaThl XUMUYECKOTO JKCIepUMEHTa B (JOpMe 3alucy ypaBHEHUN COOTBETCTBYIOLIUMX peakuuid U (HOpMyIupoBaTh BBIBOJIBI Ha
OCHOBE ATHUX PE3YJIbTAaTOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HMH(OpPMAIMIO, MOJy4yaeMyl0 M3 pa3HbIX HMCTOYHHUKOB (CpeicTBa
MaccoBoi nHdopmanuu, IHTepHET U Apyrux);

chOpMUPOBAHHOCTh YMEHUH COOMIOaTh MpaBUJia SKOJIOTMUYECKU IIeTIECOO0Pa3HOTO MOBEACHUS B OBITY U TPYIOBOHM AEATEIHHOCTH B IIEINAX
COXPAaHEHHUs CBOETrO 3JI0POBbS W OKPYKAIOIIEH MPHUPOJHON Cpeibl, OCO3HABATH OMACHOCTh BO3JCHUCTBHSI HA YKUBBIE OPraHU3Mbl ONPEACTEHHBIX
OpraHMYECKUX BEIIeCTB, MoHMMas cmbica mokaszarens [IJIK, moscHsaTe Ha mpumMepax crnocoObl YMEHBIIEHUS W MPEIOTBPAIICHHS HX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;

Ui 0Oy4aroMXcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBbS: YMEHHUE MPUMEHSATh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS
BEIIECTB M XUMUYECKHX SIBJICHHUIA,



JUTSL CTIETIBIX M CITA0OBHISIIINX 0OYUaIOIUXCS: YMEHUE UCIIOIB30BaTh Pelibe(hHO-TOUeUHYIO crucTeMy obo3Hadenwmii JI. bpaiins s 3anucu XuMHIecKux
hopmy

[IpenmeTHbIe pe3yabTaThl 0OCBOCHUSI Kypca «O011as 1 HeOpraHu4eckasi XUMUs» O0TPaKakoT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOH COCTABISIONMIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBICHUM
IpUPOJIBI, B (POPMUPOBAHUN MBIIIICHHUS U KYJIbTYPBI JTUYHOCTH, €€ (yHKIMOHATHLHON TPAMOTHOCTH, HEOOXOIUMOH ISl pEICHNS TPAKTUIECKUX 3a/1a4
1 DKOJIOTUYECKU 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO M IIPUPOJHOMN CpEJIE;

BJIaJICHUE CHCTEMOW XMMUYECKUX 3HAHHMU, KOTOpas BKIIOYACT: OCHOBOTIOJIATAIOIINE TTOHITUS (XMMUYECKUI JIEMEHT, aToM, MU30ToI, S-, P-, d-
AJIEKTPOHHBIE OPOUTANIN aTOMOB, HOH, MOJIEKYJA, MOJIb, MOJISIPHBIN 00BbEM, BaJIEGHTHOCTD, AJIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHHS, XUM MUecKas
CBs3b (KOB&JIGHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOIHAs), KpPUCTAJUIMYECKass PElIETKa, TUIbI XUMUYECKHX peaklui, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJEKTPOJUTHUECKAs AUCCOLUAIMS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON peakiuu, XMMHUYECKOE paBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHUs IEKTPOIUTHUECKON AuCcoIMauy, nepruoaudeckuii 3akon J[. M. MenneneeBa, 3akoH COXpaHEHHUS! MacChl BEIIECTB, 3aKOH
COXPAaHEHHUs U MPEBpAIlleHUs] SHEPTUU NPU XUMHUYECKUX PEAKIIHUIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHUS,
JeXallye B OCHOBE MOHUMAaHUS MPUUYUHHOCTA M CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PaKTOJOTHYECKHE CBEACHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUU
1 6€30MaCHOM HCTIOJIb30BAaHUH BaKHEHIINX HEOPTaHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON JIeSTEIbHOCTH YEJIOBEKa;

C(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTE€pPHbIE NMPHU3HAKM MOHATHUH, YCTAHABIMBATh MX B3aMMOCBS3b, UCIOJb30BATH COOTBETCTBYIOINE
MIOHSATHS IIPU ONMCAHUU HEOPTaHUYECKHX BEIIECTB U UX NPEBPAILCHUN;

C(OPMHPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUISl COCTaBJICHHUs (POPMYJ BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLUH,
cuctematnueckyto HoMeHKIaTypy (IUPAC) u TpuBransHble Ha3BaHUS OT/IEIBHBIX HEOPTAHUUECKHUX BEIIECTB (YrapHbIN ra3, yrieKUCIbIN Ta3, aMMHUaK,
raméHasi U3BeCThb, HerauéHas U3BeCTb, IUThEBAs COJIA, TUPUT U JPYTHUE);

Cc(OPMHPOBAHHOCTb YMEHUH OINPENeIATh BaJIGHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO COCTaBa, BUJL
XUMUYECKON CBA3M (KOBAJIEHTHAs, HOHHAS, METANINYECKAs, BOJOPOJHAS) B COCAMHEHUX, THIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIleCTBa
(aToMHas1, MOJIEKYJIIpHAs, HOHHAs, METaJUIMYECKast), XapaKTep Cpe/ibl B BOJHBIX pACTBOPAX HEOPraHUYECKUX COEANHEHHIA;

C(OPMHPOBAHHOCTh YMEHUH YyCTaHABIMBATh IPUHAIIECKHOCTh HEOPTaHMYECKUX BELIECTB 10 HUX COCTAaBY K ONIpeAETIEHHOMY Kiaccy/Tpymie
CO€JIMHEHUH (IIPOCThIE BEIIECTBA — METAJUIbI U HEMETaJLJIbl, OKCH/IbI, OCHOBAHMSI, KUCIIOTbI, aM(OTEPHbIE THIPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI Nepuoandeckoro 3akoHa /[. 1. MenzeneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3HPYIOLIYIO,
OOBSICHUTENIBHYIO U TIPOTHOCTUYECKYIO (DYHKIIMH;

c(OPMHUPOBAHHOCTh yYMEHHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHME aTOMOB XMMMYECKMX 3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoii
CHCTEeMbI XUMU4eckux dnemMeHToB [I. M. MeHnneneeBa, UCIOb3Ysl MOHATHS «S-, P-, -2JIEKTPOHHBIE OPOUTAIIY, «IHEPIETHUECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMMUYECKHX DJIEMEHTOB M MX COECIUHEHMH MO nepuojam U rpymnmnam llepnonnyeckoil cMCTEMBI XMMHUYECKHUX
anemeHToB [l. 1. MeHeneena;



c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KIACCOB,
MOATBCPKAAaTh CYIICCTBOBAHNC T'CHETUYECKOU CBS3U MCXKY HCOPraHn4C€CKNUMHU BCIICCTBAMU C IOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHHSI KJIACCH(PHUIMPOBATH XUMHUECKUE PEAKIIMH 0 PA3TMYHBIM MpPU3HAKAM (YHCIY M COCTaBY pearupyroninXx BEIIECTB,
TerioBoMy 3G (deKTy peakiuu, oOpaTHMOCTH PEaKIUU, YIaCTHUIO KaTanu3aTropa);

c(OPMHUPOBAHHOCTh YMEHHI COCTaBIATh YPaBHEHHS PEAKIMH PAa3TUYHBIX THIIOB, IOJHBIE M COKpAIIEHHBIC YpPaBHEHHUS PEAKUUH HOHHOTO
O6M€Ha, YUYHUTBIBaAs YCJIOBUS, ITPHU KOTOPLIX 3TH PCAKIIUN UAYT 10 KOHIIA,

C(bOpMI/IpOBaHHOCTI) yMCHI/Iﬁ MMPOBOAWTL PEAKIMU, MOATBECPIKAAOIINEC Ka4eCTBEHHBI COCTaB Pa3INYHBIX HCOPraHMYCCKHUX BCHICCTB,
pacCrno3HaBaTb ONBITHBIM HYTGM HNOHBI, TPUCYTCTBYIOIIKUEC B BOJHBIX PACTBOPAX HCOPraHMYCCKNX BCUICCTB,

c(OPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBHUCHUMOCTb CKOPOCTH XHMHYECKON pEaKkIUH OT pazIUyHbIX (PAKTOpPOB; XapaKTep CMEIICHUS
XUMUYECKOTO PAaBHOBECHSI B 3aBUCIMOCTH OT BHEITHEro Bo3aelicTBus (nmpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUUYECKHE MPOIIECCHI, JEKAIUEe B OCHOBE MPOMBINIJIEHHOTO TMOJTYYCHHS CEPHON KHUCIIOTHI,
aMMuakKa, a Takke c()OpMHUPOBAHHOCTH NMPEACTABIECHUI 00 00X HAYYHBIX IPUHIIUIIAX U IKOJOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHHUS] C HCIOJIB30BAHMEM TIOHSATUS «MaccoBas JOJIA BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIICHHI Ta30B TPH XHMHYECKHAX PEaKIIHIX, MacChl BEIIECTBA MU 00hEMA ra30B M0 H3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO
M3 YJaCTBYIOIIUX B pC€aKOWM BCUICCTB, TCIIJIOBOI'O 3(1)(1)6KT3 PCaKII Ha OCHOBE 3aKOHOB COXPAaHCHHA MACChbl BCIHICCTB, IPECBpAICHUA U COXPAHCHUS
SHEpruu;

chOpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBHa MOJB30BAHUS XUMUYECKON MOCYIOW U J1abopaTOpHBIM 00OpPYAOBAHUEM, a TAKXKE IMpaBHIa
oOpallleHus ¢ BeleCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKHX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHMH IJIAHUPOBATh U BBINOJHATH XMUMHUYECKUN OSKCHEPUMEHT (pasjio’KeHHe IepOKCHIa BOJOPOAAa B MPUCYTCTBUU
KaTajan3aTopa, OINpeAeseHHe Cpelbl PacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOIO WHIUKATOPA, BIMSHHME PA3IMYHBIX (DAKTOPOB HA CKOPOCTH
XMUMHYECKON pEeaKlMH, PeaklMd HOHHOrO OOMEeHa) B COOTBETCTBUHU C NpPaBUJIAMU TEXHHKM O€30MacHOCTU MpU OOpallleHWH C BELIECTBAMHU H
1ab0opaTopHBIM 000PYIOBaHUEM, TPEACTABIATh PE3y/IbTaThl XMMHUUECKOTO 3KCIIEpUMEHTa B (hopMe 3alicH ypaBHEHUI COOTBETCTBYIOIIMX PEAKIU U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HMH(OpPMAIUIO, MOJy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB (Cpe/icTBa
MaccoBOM KOMMYyHUKaluu, UHTEpHET U IpYyrux);

Ui OOy4aroMXCs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS: YMEHHUE MPUMEHSATh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJIAX MO3HAHUS
BEIIECTB M XUMUYECKHX SIBJICHHUIA;

JUIS CJETBIX W CIa0OBUAAIIMX OOYUYaIOIIMXCS: YMEHHE HCIOJb30BaTh peibedHO-TOUeHYHYI0 cucTemy obOosnauenuii JI. Bpaiins nis 3anucu
XUMHUYECKUX POpMYII.

12 KJIIACC

Hpe,[[MeTHLIC PE3YyJIbTaTbl OCBOCHUS KypCa ((061_]_[35{ 1 HCOPraHUYCCKAsA XUMUA» OTPAKAIOT:



c(OPMHUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBICHUM
IPUPOJIBI, B (GOPMUPOBAHUHU MBIIICHUS U KYJIbTYPBI JUYHOCTH, €€ (yHKIMOHATIBHON rPaMOTHOCTH, HEOOXOIUMOH ISl PEHICHUS TIPAKTUYECKUX 3a/1a4
1 DKOJIOTUYECKU 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJHON CPEJIE;

BJIAJICHUE CHCTEMOM XMMUYECKUX 3HAHHMW, KOTOpas BKIIOYACT: OCHOBOIIOJArAMONINE MOHATHS (XUMHUUECKHI 3JIEMEHT, aToM, M30ToI, s-, p-, d-
AJIEKTPOHHBIE OPOUTANIN aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BbEM, BaJIEGHTHOCTD, AJIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCICHUS, XUM MUeCKas
CBsA3b (KOB&JIEHTHAs, MOHHAs, METaJUIMYECKas, BOAOPOJHAs), KpHUCTaNIMYECKas PEIIETKA, TUIbl XUMUYECKMX pEaKUui, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs AUCCOLMALMS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKON peakIuh, XMMHUYECKOE PaBHOBECHUE);
TEOPUU U 3aKOHBI (TEOPHUs NIEKTPOJUTUUECKON AWCCOLMAMU, nepuoanyeckuit 3akoH . M. MenneneeBa, 3aK0H COXpaHEHUS! MacChl BEILIECTB, 3aKOH
COXPAHEHHUS U MPEBpaIlleHUs] SHEPTUM NPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHUH, MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE MOHUMAaHUS MPUUYUHHOCTA M CUCTEMHOCTH XUMHMUYECKUX SIBJICHUH, (DaKTOJIOTMUECKUE CBEJIEHUS O CBOMCTBAX, COCTAaBE, MOJIyd EHUU
1 6€301aCHOM HCTIOJIb30BAaHUH BaKHEHIIMX HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBISATh XapaKT€pHbIE MPHU3HAKU MOHATHH, YCTaHABIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIINE
MTOHATHUS [TPU ONMCAHUHN HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBJICHUsS (OPMYIT BEIIECTB M YPaBHEHUH XUMHUYECKUX PEaKLIUi,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIECIBHBIX HEOPTaHMUECKUX BEIIeCTB (yrapHbIi ras, YrJeKUuciblii ra3, aM MHaK,
rami€Has U3BecTb, HerauéHasi U3BECTh, IUTHEBAS CO/IA, TUPUT U JIPYTHE);

Cc(OPMHPOBAHHOCTb YMEHUH ONpPENENATh BaJIEHTHOCTb U CTENEHb OKUCIEHUS XMMHUUYECKHUX 3JIEMEHTOB B COCJMHEHUAX Pa3IMYHOIO COCTaBa, BUJ
XUMUYECKOH CBA3M (KOBAJIEHTHAs, NOHHAs, METANINYECKAs, BOJOPOIHAS) B COCAMHEHUSX, THIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIeCTBa
(aToMHas1, MOJIEKYJIIpHAsl, MOHHAs, METAIIIMUECKast), XapaKTep CpeJibl B BOJHBIX paCTBOpaxX HEOPraHWYECKUX COCIMHEHMI;

C(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh HMPUHAIIECKHOCTh HEOPTaHMYECKUX BELIECTB IO HUX COCTAaBY K ONpEeAEIEHHOMY Kiaccy/Tpymie
COEMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAIJIbl, OKCUbI, OCHOBAHMsI, KUCIIOTHI, aM()OTEPHbIE THAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI Iepuoandeckoro 3akoHa /I. 1. MenzeneeBa 1 1eMOHCTPUPOBATh €r0 CUCTEMATH3HPYIOLIYIO,
OOBSICHUTEJIBHYIO U IIPOTHOCTUYECKYIO (DYHKIIMH;

C(OPMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB XHMHMUYECKHX 3jleMeHTOB 1—4 mnepuonoB Ilepuoanueckoii
cHCTeMbl XUMU4eckux diemMeHToB [I. M. MenneneeBa, UCIOIb3Ysl MOHATHS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAIINY, «IHEPIETHYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMMYECKHMX IEMEHTOB M MX COCIMHEHHUH IO mepuoaaM M rpynnam Ilepuoaudeckoil cucTeMbl XUMHYECKUX
anemeHToB [l. 1. MeHnneneena;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (ONHUCHIBATh) OOIIME XMMHMYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACcCOB,
MIOATBEPKIATh CYIIECTBOBAHNUE T€HETUYECKOM CBSA3U MEXKIY HEOPraHM4YECKHMMHU BEIECTBAMHU C IIOMOLIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XMMHYECKUX
peaxkuuii;

c(OPMHUPOBAHHOCTh YMEHUsI KJIACCU(PULIUPOBATH XUMHUECKHE PEAKIIMU M0 PA3IMYHBIM MpPU3HAKAM (YHCIY M COCTaBYy pearupyroliux BEIeCTB,
TEII0BOMY 3 (EKTy peakluu, U3MEHEHHUIO CTEeTIEHEeH OKUCIECHHS 3JIEMEHTOB, 00OpaTUMOCTH PEaKLuK, yJacTUIO KaTalln3aTopa);

c(OPMHUPOBAHHOCTh YMEHHM COCTaBIATh YpaBHEHMS PEAKIMH PA3TUYHBIX THUIIOB, IOJHBIE M COKpAIIEHHBIE YPaBHEHHUS pPEaKUUil HOHHOTO
oOMeHa, yYUThIBasl YCIOBHS, IPU KOTOPBIX 3TH PEAKIMU UIYT 10 KOHIIA;



c(OPMHUPOBAHHOCTh YMEHHUI TPOBOJUTH PEAKIUH, IOATBEPXKIAAIONINE KAUYECTBEHHBI COCTaB pa3IMYHBIX HEOPraHMYECKHX BEIIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPIraHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CYHNIHOCTh OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIIMN IMOCPEJICTBOM COCTABICHHS SJIEKTPOHHOTO
OanaHca dTUX PEaKIUi;

Cc(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT Pa3IMYHBIX (AKTOPOB; XapakTep CMEIICHUs
XMMHMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETo Bo3jaelcTBus (npuHuun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepPH30BaTh XMMHYECKHE IPOLECCHI, JIEKAIIHE B OCHOBE MPOMBIIUICHHOTO IMOJYYCHUS CEPHON KHCIOTHI,
aMMuaka, a Takke c()OpMHUPOBAHHOCTH NMPEACTABIECHUIN 00 00X HAYYHBIX TPUHIIMIIAX U 9KOJOTHYECKUX MpolIeMax XUMUYECKOTO IPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHMH MPOBOJUTH BBIYMCIEHHUS C HCIOJb30BAHMEM IIOHATUS «MaccoBasi JI0JI BEILIECTBAa B PacTBOpE», OOBEMHBIX
OTHOIIEHUH Ta30B IPU XUMHUECKHUX PEaKIIMsIX, MacChl BEIeCTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WK 00BEMY OJTHOTO
U3 YYacTBYIOIIMX B PEaKIMM BEILECTB, TEMJIOBOro 3PQeKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MACChl BELLECTB, MPEBPAIICHNS U COXPaHE HUS
SHEpruu;

c(OpMUPOBAHHOCTh YMEHHI COOMIOaTh MpPaBHUJa TMOJb30BAHUS XUMUYECKON MOCYNOW U 71a00paTOpHBIM 000PYAOBAHHUEM, a TAKXKE IMpaBUIIa
oOpallleHus ¢ BelleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKHX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHHMH IJIAaHUPOBATh M BBINOJHITH XMUMHUYECKUN OSKCHEPUMEHT (pa3jo’KeHHe IEepOKCHa BOJOPOAAa B HPUCYTCTBUU
KaTajau3aTopa, OINpejeseHHe Cpebl PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO WHIUKATOpA, BIMSHHME PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON peaklny, peakii MIOHHOTO 0OMEHa, KaueCTBEHHbIE peaKkIMK Ha Cynb(ar-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KATUOH aMMOHMSI, pEeLLICHHE
SKCIEPUMEHTANbHBIX 3a7a4y 1o TeMaM «Mertamasl» n «Hemeramib») B COOTBETCTBUM C INpaBHJIAaMM TEXHUKH O€30MaCHOCTU MpU OOpalleHuu ¢
BEIIECTBAMU M J1a0OpPAaTOPHBIM OOOPYAOBAaHUEM, NPEACTABIATH pPE3YJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpME 3amuCcH ypaBHEHUH
COOTBETCTBYIOLIUX peakuil U (GopMyIMpoOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUI KPUTUYECKM AHAIM3MPOBATH XUMUYECKYI0 HHQPOpPMAIMIO, IOJYyJaeMyH0 M3 pa3HbIX HMCTOYHHKOB (CpelncTBa
MaccoBOil KoMMyHHUKalMK, HTepHET U apyrux);

c(OPMHPOBAHHOCTh YMEHHUI cOOIOJaTh MpaBUiia 3KOJOIMUYECKH LeIecO00pa3HOro MOBEAEHUs B ObITY M TPYIOBOW JEATENbHOCTH B LIEJAX
COXpAHEHHs CBOErO 3/I0pOBbsl M OKpY’Karollel NPUPOAHON cpenbl, 0OCO3HABaTh ONACHOCTb BO3ACHCTBHS Ha >KMBBIE OPraHM3Mbl OIpPENCIEHHbBIX
BElIEeCTB, MOHMMas cMbica nokasaresns [I/IK, moscHATh Ha mpuMepax CHocoObl YMEHBIIEHUS W MPEJOTBpAILEHHMs] MX BPEIHOTO BO3JEHCTBUSA Ha
OpraHu3M 4YeJI0BeKa;

U1 00Y4JaKOIIMXCsl ¢ OIPAaHMYCHHBIMM BO3MOXHOCTSMHU 370POBBS: YMEHHUE MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKHUX SIBICHUM;

Ul clenblX U caaboBUAALIMX OOY4YaOLIUXCS: YMEHHE HCIOJb30BaTh peibedHOo-ToueuHyto cucteMmy obOosHauenuil JI. bpaitng ans 3anucu
XUMUYECKUX (POPMYIL.






TemaTnyeckoe nJIaHMpOBaHHUE

10 kiace
KoJsmmuecTBo 4acos
Ne n/m HaumeHoBaHue pa3jeiioB DJIeKTpOHHbIe (LM (POBbIE)
3 M TeM MPOrpaMmbl Beero Kourpoibnbie IIpakTH'eckne | oGha30parennHble pecypebl
padoThI padoThI
Paspnen 1. Teopernyeckue 0CHOBbI OPraHM4YeCKON XMMHUH
[IpeaMeT opraHudecKoit Bu6mmorexa I{OK https://m.edsoo.ru
11 xumuu. Teopus cTpoeHus 3 Bubmnuoreka POIII https://resh.edu.ru
' OPraHM4YeCKUX COCTMHEHUHN
A. M. bytneposa
Hroro mo pazgeny 3
Pa3znes 2. YriieBoaopoanbl
MpeIenEHbIC bubmmoreka LIOK https://m.edsoo.ru
2.1 P 2 .
YIIIEBOAOPOABI — AJIKAHBI bubnmorexa POIII https://resh.edu.ru
Henpenenbabie bubmmoreka LJOK https://m.edsoo.ru
2.2 YIICBOOPOJIBL- AIIKCHBL, 6 1 bubnmorexa POIII https://resh.edu.ru
AJIKaJVEeHbl, AIKUHbI
ApomMaTHucCKHe bubmnoreka IJOK https://m.edsoo.ru
2.3 YIJIEBOOPOIBI 2 Bubnunorexa POIII https://resh.edu.ru
IIpupoaHbIle HCTOYHUKHU bubmorexa IJOK https://m.edsoo.ru
2.4 YIICBOLOPONOB 1 X 3 1 Bbubmuorexa POII https://resh.edu.ru
nepepaboTka
Wroro no paszneny 13




Paznen 3. Kucsiopoacoaep:xamnue opranniecKkue coeuHeHnst

Bubmmoreka [JOK https://m.edsoo.ru

31 Corpra1. Penon 3 Bubmnorexa PO https://resh.edu.ru
2o Anbaeram. KapGoHoBbIe 5 . bubmuoreka I{OK https://m.edsoo.ru

' KkucaoThl. CloxHbIE 3PUpPBI Bubmnuorexa POIII https://resh.edu.ru
Wroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB 29 1 9
10 ITPOIT'PAMME
11 knacce

KoauvecTBo yacos

Ne i/ HaumeHoBaHue pa3ieioB daekTpoHHbIe (LU pOBHIE)

B U TeM NPOrpamMmbl o0pa3oBaTe/ibHbIE pecypchl

B KonTpoabHbie IIpakTuyeckue
cero
padoThI padoThbI

Pasznen 1. Kucaopoacoaepxamme op

raHn4eCkKkue COeIMHCHUA

Kap6oHOBBIE KHCTIOTHI.

bubmmoreka LJOK https://m.edsoo.ru

1 CrnosxHbie 3¢upsbl 4 Bu6nuorexa POIII https://resh.edu.ru

bubmnoreka ITOK https://m.edsoo.ru
1.2 YrIeBOMEI 3 1 Bubmuorexa POIII https://resh.edu.ru
Wroro no pazgeny 7

Pasnes 2. AsoTconepskamue opraHu4ecKue coeJHHeHHs

21 AMUHBI. AMUHOKHCIIOTEL.
) benxu

3

bubmmoreka [JOK https://m.edsoo.ru




Butimoreka POIII https://resh.edu.ru

Hroro no pazneny

3

Pa3nes 3. BoicokoMouieKyIsipHbIE COeANHEHUSI

[Inactmaccel. Kayaykn.

Bbubmuoreka I{OK https://m.edsoo.ru

3.1 BoiokHa 2 Butimoreka POIII https://resh.edu.ru
Uroro no pazgeny 2
Pasnen 4. TeopeTnueckue 0CHOBbI XUMUH
Crpoenne aToMOB. bubmoreka ITOK https://m.edsoo.ru
[Tepuonnueckuii 3aKOH U
11 Tlepromraeckas cucTEMa 3 bubnunoreka POIII https://resh.edu.ru
XUMHUYECKHX dJIeMeHTOB JI.
W. MenneneeBa
Bbubnunoreka ITOK https://m.edsoo.ru
19 CrpoeHue BelecTna. 4
' MHuoroo6pa3ue BenecTB Bu6nmorexa POIII https://resh.edu.ru
bubmaunoreka ITOK https://m.edsoo.ru
1.3 XHMITECKHAE Peakiiii 3 bubmmoreka POIII https://resh.edu.ru
Hroro no pazgeny 10
OBIIEE KOJIMYECTBO YACOB 29

110 ITPOTPAMME

12 kaace




DJIeKTpOHHbIE (I (PPOBbBIE)
HaumeHoBaHue pa3ieioB H o0pa3oBaTe/ibHbIE peCypChl

TEM MPOrpaMmbl

KoaunuyecTBo 4acoB
Ne n/m

KoHnTtpoiibHble | [IpakTHYecKHe

Beero padoThI padoThI

Pasznea 1. Teopernueckne 0CHOBbI XMMUM

bubnuoreka IJOK https://m.edsoo.ru

11 XuMu4deckue 3 1
' peaKIuu Bu6mmorexa POIII https://resh.edu.ru
Wroro mo pazueny 3 1
Paznea 2. Heoprannyeckasi XuMusi
bubmmoreka LIOK https://m.edsoo.ru
11 MeTamst 6 1 bubmnorexa POIII https://resh.edu.ru
bubmmoreka LIOK https://m.edsoo.ru
2.2 Hemeramer 9 1 1 Bubmmorexa POIII https://resh.edu.ru
CBsI3b bubmuoreka I{OK https://m.edsoo.ru
23 HCOPraHn4eCKux 2 bubauoreka POIII https://resh.edu.ru
' A OPTraHUYECKUX
BEIIIECTB
Utoro no pazneny 17 1 2

Pa3pen 3. Xumus u ;Ku3HbL

bubmmoreka IJOK https://m.edsoo.ru

3.1 XuMUA 1 KU3HB 3 Bubnuorexa POII https://resh.edu.ru




Wroro mo pazneny 3

OBIIEE KOJIMYECTBO

YACOB I1O ITPOTPAMME 23 2 2

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JISA YYEHUKA

* Xumus, 10 knace/ I'adbpuensa O.C., OOIIECTBO ¢ OrpaHUYCHHONW 0TBETCTBEHHOCTHIO «JIPODAY; AkumonepHoe obmiecTBo «M3marensctBo «IIpocBerieHnes
* Xumusi, 11 knace/ I'adbpuensa O.C., OOIIECTBO ¢ OrpaHUUCHHON OTBETCTBEHHOCTRIO «IPODAY»; AkimonepHoe odiiectBo «M3narenbetBo «IIpocBernienHuey

METOJUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Beenure 1. O.C.I'abpuensn, ['.I".JIpicoBa «Xumus Metonuueckoe nmocodue — 6a3oBbiii ypoeHb» - M.: [Ipoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TecTax, 3a1auax, yrnpaxaenusx. 11 kmace» — M.: Jlpoda, 2023 roa.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenute _ Benutenannbiehttp:// www.chemnet.ru ['azera « XuMusi» 1 caift [uist yautens «51 iy Ha YpPOK XUMHIY

http://him.1september.ru Eannas kommekuust [IOP: TpenmMeTHas KOMUTEKIHS « XHAMHUSD)

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHbIe SKCTIepuMeHThI: Xumust. Komtekrms Poccuiickoro o61eo0pa3oBaTebHOr0 mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbGepoBoit

http://www alhimik.ru Beepoccuiickast onmuMmiana mMKOIEHIKOB IO XHMUH

http://chem.rusolymp.ru Oprannyeckas XUMUS: IEKTPOHHBIA YIEOHUK TSI CPETHEN TITKOIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: 3JICKTPOHHBIN yaeOHUK

http://www hemi.nsu.ru OTKpBITHIN KOJUTSIK: XM

http://www.chemistry.ru JlucTaHImmoHHasT OTUMIIHAA TT0 XMMHHU: TEICKOMM YHUKAIIMOHHBIN 00pa30BaTeIbHBIA MIPOSKT




