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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE CpeHero obmiero oopazoBanus pazpabotaHa Ha ocHOBe deAepanbHOTO 3aKOHa OT
29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit denepanuun», TpeOOBaHUM K pe3yibTaTaM O0CBOCHUS (elepanibHON
oOpasoBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (DPOII COO), mpeacraBneHHsix B DenmepanbHOM
rocyJiapctBeHHOM obOpazoBatenbHoM ctanaapte COO, ¢ yuérom Konrenuu npenojaBaHus y4eOHOTo mpeamera « XuMus» B
oOpa3oBarenpHbIX oOpranu3aunusax Poccuiickoil ®enepannu, peanu3yrolUX OCHOBHbIE 00pa30BaTENbHBIE MPOTPamMMbl, U
OCHOBHBIX mnoJokeHur «Crparernn pasButus BocnuTanus B Poccmiickonn ®enmepanmn Ha nepuox no 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX00B K pa3zpaboTKe MporpamMmbl O XUMUHU, K ONPEAEICHUIO 00IIel cTpaTernu o0y4eHus, BOCIIUTAHUS U
pa3BuUTUsl 00ydaroluXcsl cpeAcTBaMU yueOHoro npeamera «Xumus» ans 10—11 kiaaccoB Ha 06a30BOM YpOBHE COCTaBWIIU
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTU LEJEH, COJEepKaHMs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHUE, MOJIy4aeMOE€ BBIMYCKHMKaMH  0O0IIeoOpa30BaTEIbHONM  OpraHu3aluy,  SBJISETCS
HEOThEMJIEMOM 4acTbio UX 00pa30BaHHOCTH. OHO CIYXHUT 3aBEPIIAIOIIMM 3TAallOM peajiu3alliid Ha COOTBETCTBYIOIIEM €My
0a30BOM YypOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIMX LIEIOCTHOM CHCTEME XMMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH
KAacaroTCs MO3HaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJbTyphl YeEJIOBEKa, a TaKxKe
HKOJOTUYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3JI0pOBbIO W MPUPOJHON cpene. Peanmusyercs xumuyeckoe
oOpa3oBaHHe OOydYaroIIMXCS Ha YPOBHE CpEAHEro oouiero oOpa3oBaHUs CpEACTBAMH YYeOHOTOo mpeameTra «XHUMHUs»,
coJiep>KaHue U MOCTPOEHHE KOTOPOTO OIpeIeICHbl B IPOrpaMMe 0 XUMHUH € YUETOM crielu(PUKN HAYKH XUMUH, €€ 3HaUYCHUS
B TO3HAaHUU TMPUPOJIbI M B MaTEpPUAIbHOW JKU3HU OOIIECTBA, a TakkKe C Y4€ToM OOmMX Meled W TPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpelIHero ob1iero oopazoanus B Poccutickoit denepanmm.

XuMUsl KaK 3J€MEHT CHUCTEMbI €CTECTBEHHBIX HAayK HUIPaeT 0COOYyI0 POJb B COBPEMEHHOW IMBWIM3ALMU, B CO3AAHUU
HOBOMW 0a3bl MaTepuaIbHOU KyJIbTypbl. OHAa BHOCHUT CBOM BKJIaJ B (JOPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIIICHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABIECHUS 00 OKpPY’KaloIleM MUpPE KaK O €IUHCTBE MPUPOJIbI M YETIOBEKa, KOTOpoe (GopMUpyeTcst
B XMMHUHM Ha OCHOBE MMOHUMAaHHUS BELIECTBEHHOI'O COCTABAa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBS3M MEXKIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTAMU MIPUMEHEHUS.



TecHO B3aUMOAEHCTBYS C IPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMMA CTajga HEOTHEMIIEMOM YacTbI0 MUPOBOM
KYJbTYpPbI, HEOOXOANMBIM YCIOBHEM YCIIEITHOTO TPY/Ja M KU3HH KaXJI0TO wieHa obmiecTBa. CoBpeMeHHasi XUMHUS KaK HayKa
co3uareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HampaplieHa Ha pelieHHe TN00aJbHBIX MPOOJIEM YyCTONYHUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUYECKOM, MUIIEBOM, IKOJIOTUUECKONW OE30IMACHOCTH U OXPaHbl 370POBbSL.

B cooTrBercTBUUM € 00IIUMMU LENSAMU U MPUHIMIIAMHA CPEIHEr0 OOIIEro 00pa30BaHus COAECPKAHUE NMpeAMETa «XUMHUD»
(10-11 xmaccel, 0a30BBIii YpPOBCHb W3y4YCHHs) OPHEHTHPOBAHO NPEHMYIISCCTBEHHO Ha OOUICKYJIBTYPHYIO MOJTOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYIO0 UM ISl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHUS B KU3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisioliuMy  IpeaMeTa «XUMUs» SIBIAIOTCS 0a30Bble Kypchl — «Opranumyeckas xumus» u  «OOmas u
HEOpraHU4YecKass XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIOUEHHEM 3HAHW U3 00IIed XuMuu) U opraHudeckoil xumuu. GopmupoBanue
JAHHOM CHUCTEMbl 3HAHWW TPU HM3YyYEHUU NpeIMeTa O0ECIeurMBAET BO3MOYKHOCTh PACCMOTPEHHMS BCErO0 MHOT0o0Opasus
BEILIECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» 1 «OOmLias 1 HeopraHudeckas XumMus» chopMUpOBaHa B
nporpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXOJa K M3yYEHHUIO0 y4eOHOro marepuana U oOyCIIOBIEHA HMCTOPUYECKH
00OCHOBaHHBIM pPA3BUTHEM 3HAHUU Ha OMNPEACIEHHBIX TEOPETHUECKUX YpPOBHIX. Tak, B Kypce OpraHM4ecKOM XHUMHH
BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUHM CTPOCHHSI OPTAHMYECKHUX COCIMHEHUM, a TAKKE€ Ha YPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHHH BeulecTB. CBeneHUs 00 M3yyaeMbIX B Kypce BEIEeCTBax
JA0TCS B Pa3BUTHH — OT YIJIEBOJIOPOIOB J0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coelMHEHUI. B Kypce oprannyeckoi Xumuu
MOJIy4aroT pa3BUTHE C(HOPMHpPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHHs NEPBOHAYAJIBHBIC MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMUYECKOU pEAKIIUH.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS U3yUEHHBIN Ha YPOBHE OCHOBHOTO
o0u1ero o6pa3oBaHus TEOPETUUECKUI MaTepuail U (PaKTOJIOTHYECKUE CBEACHUS O BEIECTBaX U XUMHUUECKON peakiuu. Tak, B
4aCTHOCTHU, B Kypce «O0mas 1 HeOpraHuueckasi XuMus» 00yJarouuMcs MPeJoCTaBIIeTCs] BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJAO0JOTUYECKUX TO3UIUH, TIy0Ke MOHATh UCTOPUYECKOE U3MEHEHHE
(GyHKIHIA 5TOTO 3aKOHA — OT 0000IIArONIEH 10 00BICHSIONICH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaKHEMIIMX BEIIECTBaX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M NMPUMEHEHHH, & TAKKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSX MpOTEKaHusl nomnoHseTcs B kypcax 10 u 11 kmaccoB anemMeHTamMu
coliepKaHUsl, MUMEIOIIMMU KYJIbTYPOJIOTHYECKUA U MPUKIATHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAHMIO
B3aMMOCBSI3M XHMHUHU C JAPYTMMH HayKaMHU, PacKpbIBalOT €€ POJib B MO3HABATEIbHOM M NPAKTUYECKON NESITEIbHOCTH
YeJI0oBeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUITIOKEHUN
XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJeMax, CBSI3aHHBIX C
XUMUEH, KpUTUUIECKU OCMBICTUBATh HH(DOPMAIUIO U IPUMEHSATD €€ JUIsl MOTIOTHEHUS 3HAHUN, PEIICHUS] HHTEIJICKTYyaJIbHBIX U
AKCIIEPUMEHTAIILHBIX HMCCIIEIOBATEIbCKUX 3a7ad. B 1menom cojepikanue yuyeOHOTO mpeaMeTa «XHUMHUsD JTaHHOTO YpPOBHS
M3YUYCHHS] OPUEHTUPOBAHO HA POPMHUPOBAHUE Y OOYYAIOIIUXCSI MUPOBO33PEHUYECKOM OCHOBBI JIJIsl MOHUMAaHUS (PpritocoeKux
uJel, TaKuX Kak: MaTepuajlbHOE €IUHCTBO HEOPTraHWYECKOTO U OPTaHMYECKOro MHUpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB
X COCTAaBOM M CTPOCHHEM, MMO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEIICHUSI MPOTUBOPEUUN MEXKITY
HOBBIMHU (paKTaMH U TEOPETUUYECKUMH MPEANOCHUTKAMH, OCO3HAHWE POJU XMMHH B PEIICHUU DKOJIOTHYECKUX MpodiieM, a
TaKKe MpooIIeM cOEPEKEHUSI SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nnane penieHus 3amad BOCIUTAHMS, PA3BUTUSI U COIMATU3AIMU OOYYAIOUIUXCA MPUHATHIC TPOTpaMMON MO XUMUHU
MOAXOJbl K OMNPEACNICHUIO COJEPKaHUS M TOCTPOCHUS MpeaMeTa MpeaycMaTpUBaOT (POPMHUPOBAHUE YHUBEPCAIbHBIX
y4eOHBIX JCHCTBUM, UMEIOMUX 0a30BO€ 3HAYECHHE MJIsi PA3IMYHBIX BHUJOB JESITEILHOCTH: PEIICHHUS MpoOJeM, TMOUCKa,
aHanu3a W 00paboTku wWHGOPMAIMK, HEOOXOJIMMBIX [JIi MPUOOPETEHHUS OMbITa MPAKTUYECKOW W HCCIEA0BATEIbCKOM
NEeATEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TIO3HAHUH XUMUHU.

B npakrtuke npenogaBaHus XMMUK Kak HA YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHus, TaK U Ha YPOBHE CPEHEr0 OOIIEro
oOpa3oBaHUs, MpPU OMNPEACICHUH COJACPKATCIBHOM XapaKTEPUCTUKHU I1ieJied M3y4YeHHUs TMpeIMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (OPMHUPOBAHME OCHOB XUMUYECKONW HAyKHM Kak o00JiacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOUN AEATETbHOCTH YEJI0BEKAa U KaK OJJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPHI.
C MeToIMueCcKO TOUKHU 3pEHUs TAaKOM MOAXO0/] K ONPESICHUIO 1IeJIeH N3ydeHus MpeMeTa SBISETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMsI TJaBHBIMU LIETSIMU M3ydeHUs MpeaMera «Xumus» Ha 6azoBom yposue (10 —11 xi.)
SABJISIFOTCSI:

e (QopMupoBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBJIAIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHUpa, B OCHOBE KOTOPOH JiexKaT KIIIOUYEBbIC MOHSITHS, PyHIaMEHTAJIbHbBIE 3aKOHBI U TEOPUH XMMHUU, OCBOCHHE SI3bIKA
HAyKH{, YCBOCHUE U IOHUMAHHUE CYITHOCTH JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTEPA, 03HAKOMIIEHHE C
UCTOPUEN UX PA3BUTHUS U CTAHOBJICHMUS;

e (opmHpoBaHHE U pa3BUTUE MPEACTABICHUN O HAyYHBIX METOJAX IO3HAHMS BELIECTB M XUMHUYECKHX PpEaKIUH,
HEOOXOAUMBIX Ul MPUOOPETEHHUs] YMEHUM OPUEHTHPOBATHCS B MUPE BEIIECTB M XMMHUYECKHUX SBJICHUN, UMEIOLIUX
MECTO B IPUPOJE, B IPAKTUUECKON ¥ TOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHI M CHOCOOOB JEATEIbHOCTH, CBSA3aHHBIX C HAONIOJACHHUEM M OOBSCHEHHUEM XHMHYECKOTO
AKCIIEPUMEHTA, COOTIOJICHUEM MPaBUI 0€30IIaCHOT0 OOpaIlleHUs C BEIIECTBAMM.

Hapsiny ¢ atuM, conepskarenpHas XapakTEpUCTHKA LEJIed W 3aJad M3y4eHUus IpeaMeTa B Iporpamme o XHMHH
YTOYHEHa M CKOPPEKTHpPOBaHAa B COOTBETCTBUM C HOBBIMH MPUOPUTETAMH B CHUCTEME CpEIHEro oOIIero oOpa3oBaHMIL.
CeronHsi B MpenojaBaHUU XUMHH B OOJIbLIEH CTENEHW OTHAETCS MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COAEp’KaHUS
00y4eHUsI, OpUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA 00I1c00pa3oBaTeIbHON OpraHu3alyy, BIaJCI0ero He Habopom
3HaHUH, a QYHKIUOHAILHOM rPaMOTHOCTBIO, TO €CTh CLIOCOOAMU U YMEHUSIMU aKTUBHOT'O MOJyYEHUsI 3HAHUNA U IPUMEHEHMUSI
UX B PEAJILHOM KM3HU ISl PELICHUS IPAKTUYECKUX 3aa4.

B cBsi3u ¢ 3TMM npu U3ydeHUH npeaMmeTa «XUMHs» JOMHHHUPYIOIIEe 3HAU€HUE NMPUOOPETal0T TaKUe LEeNU M 3ajayu,
KaK:

ajganTaus 0O0ydYaroluXcsl K YCIOBUSAM JMHAMUYHO pa3BUBAIOIIETOCs MuUpa, (OPMHUPOBAHUE HMHTEIJIEKTYyalIbHO
Pa3BUTOI JIMYHOCTHU, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO TPAMOTHBIX PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYALMSIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dopMHpoBaHKE Yy 00yHaIOLIUXCS KIIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMH), UMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE
JUTISL pa3JIMYHBIX BUJIOB JICATEIILHOCTH: PEIICHHs Mpo0sIeM, TOUCKA, aHalu3a U 00paboTKu nH(popMaIiuu, HEOOXOAUMBIX JIJIs
MPUOOPETEHUS ONBITA IESITEIIbHOCTH, KOTOpasi 3aHUMAeT BaXXHOE MECTO B MO3HAHUM XUMHH, a TAKXKe JJIsl OLIEHKU C TIO3UIUI



HKOJIOTUYECKOM 0€30MacHOCTU XapaKTepa BIUSHUS BELIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENW 00YyYarommXcsl: ClIOCOOHOCTH
CaMOCTOSATENIbHO MPUOOPETATh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUM C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIOJIb30BaTh
COBpPEMEHHbIE HMH(QOPMAIMOHHBIE TEXHOJIOTMM JJIsi TMOMCKAa M aHalu3a Y4eOHOW M Hay4dHO-TOMYJISIpHOM HHMOpManuu
XUMHUYECKOTO COJCPKAHUS;

dopMupoBaHre W pa3BUTHE y OOYYAIONMIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHHS, HaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIEé OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, MpPH IUTAHUPOBAHWHM M TPOBEICHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYaromuxcsi yOexJAEHHOCTH B TyMaHUCTHYECKON HANpaBIICHHOCTH XHMHH, €€ Ba)KHOW PO B
pemeHny TI00adbHBIX MPOOJIEM PalMOHATBFHOTO TMPUPOAOIOIB30BAHNS, TOMOTHEHUS SHEPreTUYECKHX PECYpCcoB U
COXPaHEHUs MPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOUMOCTH OEpPEeKHOTO OTHOIICHHS K TIPUPOJIE U CBOEMY 3/I0OPOBBIO,
a TaKXke MPUOOPETEHHsI OIMbITA WCIIOJB30BAHUS TOMYYCHHBIX 3HAHWM N7 MPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM miane cpemHero olmiero oopa3zoBanus npeaMer «XumMus» 0a30BOro YPOBHS BXOJUT B COCTaB MPEIMETHOM
obnactu «EcTecTBeHHO-HAyUHBIE TPEAMETHIY.

OOmiee 4yuCIO 4YacoB, OTBEACHHBIX [JISi M3YyYEHHsS] XUMHUHU, Ha 0a30BOM YpPOBHE CpelHero ooOiiero oOpa3oBaHMS,
cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henemno), B 11 kiacce — 34 gaca (1 yac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer oOpraHM4eckod XWUMHM: €€ BO3HUKHOBEHWE, Da3BUTHUE W 3HAYCHUE B IIOJYYEHUM HOBBIX BELIECTB H
MarepuasioB. Teopus CTpOEHUsT OpraHMYeckux coeauHeHnid A. M. bytiepoBa, €€ OCHOBHbIE MOJIOKEHUA. CTPYyKTypHBIE
(dbopMysbl OpraHUYecKUX BeliecTB. ['oMonorus, u3omepusi. XMMHUUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHbBIC
Y KpaTHBIE CBSI3H.

[IpeacraBnenre o KiIaccUpUKAIMM OpPraHUYECKUX BemecTB. HoMeHknarypa OpraHMYeCKUX  COCAMHEHHM
(cucremaTnyeckasi) M TPUBHAJIbHBIE HA3BAHUS BAXKHEHIIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCneprUMEHTAIbHBIE METObl M3YYEHMs BEIIECTB M WX MPEBpAlllCHHI: 03HAKOMJIEHHWE C o0Opa3liaMHd OpPraHUYEeCKUX
BEIIIECTB U MaTepuajaMud Ha MX OCHOBE, MOJICTUPOBAHHE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOACHUE M OINHUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHuU (TUIaBJICHHE, OOYTJIMBAaHUE H
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKMH pPsAA. MeTaH W 3TaH — NOPOCTEUIINE MPEICTABUTENN aJTKAHOB:
(bu3MYecKue U XUMHUECKHE CBOMCTBA (PEaKINK 3aMEeICHUSI U TOPSHHUS ), HAXO0XK/ICHUE B IPUPO/IE, TIOTyUYCHUE U TPUMEHEHUE.

AJKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKHA pAN. DTUJIEH W MPONWIEH — MPOCTEHIINE MPEACTABUTENHN AJIKEHOB:
¢u3nueckue M XUMUYECKHE CBOMCTBA (peakuuMu THUIPUPOBAHMS, TaJOTEHUPOBAHUS, TUAPATALMH, OKUCIEHUS U
MOJIMMEPU3AIIH), TOTYyYEHUE U IPUMEHEHHE.

Ankamuensl: Oyrtamuen-1,3 u wmetwnOyrtaauwes-1,3: cTpoeHue, BaKHEWIIME XMMHUYECKHE CBOWCTBA (peaKiius
nonumepusaiun). [loydyeHne CHHTETUYECKOTO KaydyKa U pe3UHBI.



AJIKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psifl. ALUETHIIEH — IPOCTEUIINI NIPEICTaBUTENb AIKMHOB:
COCTaB, CTpOEHHUE, (U3MYECKME U XHUMHUYECKHME CBOMCTBA (peakUWHM TUAPUPOBAHUSA, TaJIOrN€HUPOBAHMS, TUIpaTALVH,
rOpEHUs), NOJYyUYEHUE U TPUMEHEHUE.

Apensbl. benson: cocra, cTpoenue, pu3nUecKue 1 XMMHUUECKHE CBOMCTBA (peaklUy rajJoreHUpOBAaHUS U HUTPOBAHMS),
HOJyYeHUE U MpUMEHEeHUe. Tonyon. cocmas, cmpoenue, usuieckue u Xumuyeckue ceotucmeda (peakyuu 2aio2eHuposanus u
HUMpo8anus), noaydenue u npumerenue. TOKCHYHOCTh apeHOB. [‘eHeTnyeckas CBA3b MEXAY YIJIIEBOIOPOAAMH,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaAM.

[IpupoaHbie UCTOYHUKHU YTiIeBOAOPOI0B. [Ipupoanslii ra3 u nonyTtHsie HedTaHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
Crioco6b1 nepepa®oTKu HE(PTU: MEPEroHKa, KPEKUHT (TEPMUUECKHM, KaTanuTtudeckuil), nuponuns. [lpoayktel nepepaboTku
He(TH, UX IPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U MpOayKTHl €ro nepepaboTKy.

DKCHepUMEHTAIbHBIE METO/Ibl M3YyYEHHsI BEIIECTB M WX MPEBpALEHUH: O3HAKOMJIEHHWE C o0pa3uaMu IuiacTMacc,
Kay4yKOB M pe3uHsbl, Kojuiekuuu «HepTe» n «Yrosb», MOAEIMPOBAHUE MOJEKYJ YIIE€BOAOPOIOB U rajlOreHONpPOU3BOIHBIX,
MPOBEICHNE MPAKTHYECKOW PAOOTHI: OJyYEHHUE STUIIEHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuérnble 3anaum.

Bbruncnenus no ypaBHEHHIO XMMHUUECKON peakluu (Macchl, 00bEMa, KOJIMUECTBA UCXOIHOTO BEIECTBA UM MPOIYKTa
pEeaKLMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEUIECTB WM NMPOJAYKTOB PEAKIINH).

Kucaopoacoaep:xanue opranudeckue coeAMHEHUs

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHOM U ATAHOJI: CTpOeHUE, HU3HUUYECKUE U XUMUYECKHUE CBOMCTBA (PEaKIuu ¢
AKTUBHBIMU METaJJIaMH, TaJIOT€HOBOAOPOAaMHU, TOPEHHE), MpUMEHEHNE. BOTOpOAHbIE CBSA3M MEXKIY MOJIEKYJIAMU CIHPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoOroaToMHbI€ CHOUPTBHL. OTUJICHIJIMKOIAL W TJMIEPUH: CTpOeHUE, (Pu3Nueckue ¢ XUMHYECKHE CBONCTBA
(B3auMoOEeHCTBHE CO MICIOYHBIMU METaJJIaMU, KaUeCTBEHHAs peaKIis Ha MHOTOaTOMHBIE CIUPTHI). JleficTBHE HA OpraHu3M
yenoBeka. [[puMeHenne riouueprHa U STUIICHTIIUKOJIS.

®deHoJI: CTPOCHHUE MOJICKYJIbI, PU3HUECKUE M XUMUUYECKHE CBOMCTBa. TokcuuHOCTh eHona. [Ipumenenue denona.

Anpaerunpl U kemowusvl. GopManbAeTua, aleTalbIeru: CTpoeHue, (PU3nYecKue U XUMHUUYECKUEe CBOMCTBA (peakiuu
OKHUCJIEHUS] M1 BOCCTAHOBIICHHU S, KAUECTBEHHbIEC PEAKIIUN ), IOJyYEHHE U IPUMEHEHHE.



OnHOOCHOBHBIE TpeesibHbIE KapOOHOBBIE KUCIOThl. MypaBbuHAsi M YKCyCHasi KHCIIOTBI: CTpO€HUE, (U3UUECKUE U
XUMUYECKHE CBOMCTBa (CBOMCTBA, oOmMe I Kiacca KHUCIOT, peakiusi 3Tepuukanvu), MOJydeHHe W TpPUMEHEHHE.
CreapuHOBass W OJICMHOBAs KHCIOTHI KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCJIOT. MpIIa Kak COJU BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JACHCTBUE.

Cnoxxnble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢upoB. XKupel. ['maponaus xupos.
[Ipumenenue xupoB. buomornueckas poyb )KHUPOB.

VYraeBoasl: cocTaB, KiaccuduKaus yrieBoJiIoB (MOHO-, M- U TOJIUCaXapu/bl). [ II0K03a — MPOCTEUIINIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (PU3NYCCKUE W XUMHYECKHE CBOMCTBa (B3ammojeiicTBhe ¢ THiapokcuaoMm wmemu(ll),
OKHCJICHME aMMHUA4YHbIM pacTBOpoM okcupaa cepedpa(l), BocctaHoBIeHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPHUPO/IE,
npuMeHeHue, ouosorudeckas poiib. @orocuuTe3. OpykTO3a KaKk U30MEP TITFOKO3HI.

Kpaxman u nenarono3a kak npupojaHbie noaumepbl. CTpoeHUE Kpaxmayia U LeTio03bl. OUu3nyeckue U XUMUYECKUE
CBOMCTBA KpaxMaja (TUAPOJIN3, KAUeCTBEHHAS PEAKIIUSI C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W WX IMPEBpAIlCHUM: MPOBEJCHHE, HAOJIOJICHUE W OMNHCaHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB, KAYECTBEHHBIE PEAKIWU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcugom wmeau(ll)), mMHOTOATOMHBIX CHUPTOB (B3auMoneicTBue TimiepuHa ¢ Tuapokcugom wmeau(ll)), ampaerumon
(okucneHne aMmMHuayHbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcumom menu(ll), B3aumopaeiicTBue Kpaxmasnaa C HUOJAOM),
MPOBEJICHUE MPAKTUUECKONU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaum.

Brruucienus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 HCXOAHBIX BEIIECTB WM MPOTYKTOB PEAKIIHH).

A3zoTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMMWHOKHUCIIOTHI KaKk aM(OTEpHBbIE OpraHuYecKue coeuHeHus. PU3ndYecKre U XMMHUECKHUE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe ruiuHa). bruogornueckoe 3HaueHUE aMUHOKUCTOT. [lenTuasl.

benku kak mpupogHbIe BRICOKOMOJCKYJISIPHBIE coenuHEeHMs. [lepBudHas, BTOpUYHAS U TPETUYHASI CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, IeHATypalvs, KaYeCTBEHHbIC PEaKIIUU Ha OEJIKHU.



OKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEUIECTB U UX MPEBpAIlCHUN: HAOIIOJEHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIis OCIKOB MPU HarPEBaHUH, [IBETHHIC PEAKIIH OCITKOB.

BrbicokoMouieKkyJIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALNK, CPEeAHssl MOJeKyisipHas Macca. OCHOBHBIE METOJbl CHHTE32 BBICOKOMOJEKYJISPHBIX COCAMHEHHN —
MOJIMMEPHU3AITUS U TOJTUKOH/ICHCAITHUS.

DKCIepUMEHTATBHBIE METOJbI M3YYCHHS BEIICCTB M WX MPEBPAIICHHUI: O3HAKOMJIEHHWE ¢ oOpasllaMH TPHPOAHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYIyKOB.

MexnpenMeTHbIE CBSA3H.

Peanuzanus MeXIpeaMETHBIX CBS3€M NpPU W3YYECHUM OpraHuyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepes
WCITOJIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATHN, SBJSIOMIUXCS CUCTEMHBIMH IS OTICITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTecTBEHHO-HAYYHBIC IOHATHUS: SBJIICHWE, HAy4HBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHWsl, aHallu3, CHUHTE3,
KJaccuukanys, nepruoIMIHOCTh, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHNUE.

®duznka: MaTepusi, SHEPIHs, Macca, aToM, DJIEKTPOH, MOJIEKyJa, SHEPTEeTUUYECKUN ypPOBEHb, BEIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (U3NUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHS.

buonorusi: kinetka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B oOpraHuzme, (HOTOCHUHTE3, OMOJIOTMYECKU AaKTUBHBIC
BelecTna (OENKH, YIIIEBOIbI, >KUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIEC TOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonoTHsA: THUINEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TWTAaHWSA, MOIOIIUE CPENCTBA, JICKAPCTBEHHBIE W
KOCMETHYECKHE MperapaThl, MaTepHaIbl U3 HCKYCCTBCHHBIX M CHHTCTHYECCKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBbI XUMHUH



XUMUYECKHUM dJIeMEeHT. AToM. SIapo atroMa, W30TOMBI. DJIEKTPOHHAs 00010YKa. JHEPreTUUECKUE YPOBHU, TTOAYPOBHH.
ATtomHBIC opOuTaNH, S-, P-, d- amemMenTbl. OCOOCHHOCTH paclpeaesiCHUsT AICKTPOHOB 0 OPOUTAISIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAO0B. DIICKTPOHHAS KOHPUTYpaIis aTOMOB.

ITepuoanyeckuii 3akoH u Ilepumoamdeckas cucrema xumuueckux osmeMeHToB JI. M. MenneneeBa. CBs3b
IIEPUOANYECKOr0 3aKoHa U lleproanueckon cucteMbl XUMHUYECKUX 3eMeHToB /. M. MenaeneeBa ¢ COBpEMEHHOU TEOPUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IIPOCTHIX M CIIO0KHBIX
BENIECTB MO IPyIaM U MeproIaM. 3HAYCHUE IEPUOJNYECKOTO 3aKOHA B PAa3BUTHUN HAYKHU.

CrtpoeHue BelecTBa. XMMHUECKas CBS3b. BUbI XMMUUYECKOUW CBSI3U (KOBaJEHTHAsl HEMOJSIpHAsT U MOJIApHAs, MOHHAs,
MeTalinyeckas). MexaHu3Mbl 00pa30BaHMUs KOBAJICHTHOM XUMHUYECKOM CBsSI3U (OOMEHHBIM M JOHOPHO-aKIECIITOPHBIN).
Bopopoanas cBsa3b. BaieHTHOCTh. DI€KTPOOTpUIIATEIbHOCT. CTENeHb OKUCICHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYJISIPHOTO W HEMOJICKYJISIDHOTO CTPOCHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. [HIIBI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[TonsiTue o qucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOUIHBIE pAaCTBOPBI. MaccoBas 107151 BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuii. HoMeHkimatypa HeopraHuueckux BemiecTB. [ eHeThueckas CBS3b
HEOPTaHWYECKUX BEIIECTB, MPUHAICKAIINUX K PA3JIUYHBIM KJIAaCCaM.

Xumnueckas peakius. Knaccupukanuss XMMAYECKUX pPEaKIUi B HEOPraHUYECKOM M OPraHUYecKON XMMHUU. 3aKOH
COXpPaHEHHMS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MTPY XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iaudHbIX ¢akTopoB. OOpaTUMble peakih. XHMHUYECKOE PpPaBHOBECHE.
@DakTOpHI, BIUAIOLIME HA COCTOSTHUE XUMUUYeCKOro paBHoBecus. [Ipunuun Jle [lartense.

DnekTpoiuThueckas aucconuanusa. CuibHbIE B clIadble AIeKTponThl. Cpena BOJHBIX PACTBOPOB BEIIECTB: KHCIIAs,
HEUTpabHasi, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCNepUMEHTAIbHBIE METOJbl W3YYCHHS BEIIECTB W WX TMpeBpalieHuil: aemoHctpaius Ttaomui «llepuomnyeckas
cucteMa xumuueckux snemeHtoB J[. U. MenpeneeBa», u3ydeHne Mojelield KPUCTAUIMYECKUX PEMIETOK, HAOTIOIECHUE |
OTMCaHUE JEMOHCTPAIMOHHBIX U JA0OPAaTOPHBIX OMBITOB (Pa3yiokKEHHE MEPOKCHIa BOJOPO/ia B IPUCYTCTBUU KaTalu3aTropa,



OTIPENICJICHHE Cpelbl PACTBOPOB BEILIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO HMHAMKATOpPA, PEAKIIMH HOHHOTO OOMEHa),
MIPOBEICHHE MPAKTHUECKOU paboThl « BimsiHME pa3mnyHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUN).

PacuérHbie 3a1aun.

PacyéTel 0 ypaBHEHHUSIM XUMUUYECKHX PEAKIIHM, B TOM YUCIIE TEPMOXUMUUECKHUE PACUETHI, PaCU€Thl C UCIOJb30BAHUEM
TIOHATHS «MacCOBasl JI0JISI BEILIECTBAY.

Heoprannyeckasi xumus

Hewmeramnel. [lomoxenne HemeramnoB B Ilepmoamueckoit cucreme xumuueckux snemeHToB J[. M. MeHnneneeBa u
OCOOCHHOCTH CTpOoeHHUsI aTOMOB. du3nueckue CBOWCTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAIOB (Ha MPUMEPE KUCIOPOa,
cepsl, pocdopa u yriieposa).

XHUMHUYECKHE CBOMCTBAa Ba)KHEHIITMX HEMETAUIOB (TrajJOT€HOB, cephbl, a30oTa, docdopa, yriepojga U KpeMHHS) U HX
coeIMHEHUN (OKCHUI0B, KUCTIOPOCOACPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprMeHeHNEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Mertamnbl. Ilonoxxenune wmeraioB B Ilepuoandeckoit cucremMe xumuueckux isneMeHToB J[. WM. Menneneena.
OcoOEHHOCTH CTPOCHUS DJCKTPOHHBIX 00004YeK aToMOB MeTauioB. OOmme ¢u3umdeckue cBoiicTBa MeTamuioB. CIiiaBbl
METAIJIOB. DJIEKTPOXUMHUUECKUN P HAMIPSYKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX METAUIOB (HATPUM, KaJIUM, KaJbIUH, MarHuii, aJlOMUHUNA, ITUHK, XPOM, KEJe30,
Me€JIb) U UX COCIUHCHUM.

OO6mue crocoObl moTydeHust MeTaJIoB. [I[pruMeHeHre MeTaioB B OBITY U TEXHUKE.

OKCNEepUMEHTAIbHbIC METO/Ibl M3YUCHMS BEIIECTB M MX MPEBPAIICHUM: U3YyYECHHUE KOJUICKIIMU «MeTalibl U CIUIaBbD»,
00pa3IoB HEMETA/UIOB, PEIICHHUE OSKCIICPUMEHTANIBHBIX 3aJ1ad, HAOMIOJCHHUE M ONHCAaHHE JACMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHAA ATFOMUHUS C PACTBOPAMU KUCIIOT U IIEI0YeH, KaYeCTBEHHBIE PEAKIIUU
Ha KaTUOHBI METAJIJIOB).

PacuétHbie 3agaun.

Pacuérel Macchl BemecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe MM 00BEMY OTHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacué€Thl Macchl (00bEMa, KOJIUUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJIHO W3
BEIIIECTB UMEET MPUMECH.



XHUMHSA U )KM3Hb

Ponp xumuum B 00ECHEUEHHHM SKOJIOTMYECKOM, PHEPreTUYECKOM M MUIIEBOM O€30MacHOCTH, PAa3BUTHUM MEIUIIMHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIUM.

[Ipencrapienus 06 00X HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOTYyYCeHHS BaXKHEHUIIINX BEIICCTB.

UenoBek B MHUpPE BEIIECTB M MaTECPUAJIOB: BAKHEHIINME CTPOUTENIbHBIE MaTEepUAIbl, KOHCTPYKIIMOHHBIE MaTE€pUAIIbI,
KpacKH, CTEKJIO, KepaMHUKa, MaTepHaIIbl ISl JICKTPOHUKH, HAHOMATEepHUAJIbl, OpraHUYeCKrue 1 MUHEPAJIbHBIC YI00pEHHUS.

XuMusi U 370pOBbE YEJIOBEKA: IMpaBWja HCIOJIb30BAaHUS JICKAPCTBEHHBIX IMpEMapaTroB, MpaBuia 0e30MacHOTo
HCIIOJIB30BaHUs MPENapaToB OLITOBON XMMHUU B MOBCEHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanm3anust MeXIIpeIMETHBIX CBSI3eH MpH M3YYEHUU OOIeld M HeopraHndeckor Xxumuu B 11 Kiacce ocymiecTBiseTcs
Yyepe3 MCMOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATUM, TaK W TOHSATUMN, SBISIOMIMXCS CUCTEMHBIMH MJIs
OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4yHbId (hakT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CUHTE3, KilacCuUKaIusl,
MIepUOANIHOCTH, HAOIIOJCHNE, SKCIIEPUMEHT, MOICITUPOBaHNE, U3MEPEHNE, SIBJICHHE.

dusznka: MaTepus, SHEPrus, Macca, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAJUOAKTUBHOCTh, MOJIEKYJIA,
SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETUYMHBI U €IUHULIBI UX
M3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KOocHucTeMma, Omocdepa, MaKpo- M MHUKPODJIEMEHTHI, BUTAMHUHBI, OOMEH BEIICCTB B
OpraHHU3Me.

['eorpadusi: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonmorusi: XUMUYECKas MPOMBIINUIEHHOCTh, METAJUIYPTHsl, MPOU3BOJCTBO CTPOUTENIBHBIX  MaTEpHUasOB,
CEILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIILICHHOCTh, (hapMalleBTUYECKAsT MTPOMBIILIEHHOCTh, MPOU3BOICTBO
KOCMETHYECKUX IMPENaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, JJECKTPOHHAS  IPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMEBI 110 XUMMHU HA BA30OBOM YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYaIOIIMMHCS HPOrPaMM CPETHEro OOIIEro
oOpa3oBaHMsl (JIMYHOCTHBIM, METAllpeIMETHbIM U TNpeaMeTHbIM). HayuHOo-MeToauueckoil OCHOBOM s pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS INMPOTPaMM CpPEAHEr0 OOIIEro O0pa30BaHUS SBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

B cOOTBETCTBUU C CUCTEMHO-AESATENBHOCTHBIM MOJIX0JI0OM B CTPYKTYpPE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMS MpEIMETa
«XUMHsD» Ha YPOBHE CPEHETO OOIIET0 00pa30BaHusl BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOyYaroIMMHCS POCCHUICKOM TpaXkJaHCKOHM HJAECHTMYHOCTHU — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJM4Khe MOTUBALIMH K O0YyUEHHUIO;

L[€JICHAIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHHM JTUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEW M MCTOPUYECKHUX
Tpaguiuii 0a30BOM HAYKW XUMUH,

TOTOBHOCTh U CIHOCOOHOCTH OOYYarOUIMXCs PYKOBOJACTBOBATHCS B CBOEH NIE€ATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, MIPUCYILIUMH LIETOCTHONW CUCTEME XUMUYECKOT0 00pa30BaHMs;

HaJM4Ke MPABOCO3HAHUSA SKOJOTUYECKOM KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeIMeTa «XUMHUS» JOCTUTAlOTCA B EIUHCTBE Yy4yeOHOM M BOCHUTATEIBHOU
NESATENbHOCTH B COOTBETCTBUHM C T'YMAaHUCTHYECKHUMH, COLMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMHU H
ujearaMid POCCHICKOTO TpakJaHCKOTO OOIIecTBa, NPHUHATHIMH B OOIIECTBE HOpPMaMHd W NpaBWJIAaMU IOBEJEHUS,
CIIOCOOCTBYIOLIMMU MPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U HDABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU 00YYaIOIIUXCSl.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPakaloT CHOPMUPOBAHHOCTH OIbBITA MMO3HABATEIBHOU U
MPAKTUYECKOHN AESITEeIbHOCTH 00yUaIOIIUXCs 110 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUSA .



0CO3HaHMs OOYYAIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEH, YBAXKEHUSI K 3aKOHY M TIPABOIIOPSI/IKY;

MIPEJCTABIICHHS O COLMAIIBHBIX HOpMAaX U MPaBUIaX MEXJIMYHOCTHBIX OTHOILICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TMPH CO3JaHUHM YYEOHBIX TPOEKTOB, PEIICHUU Y4YEOHBIX H
MIO3HABATEIbHBIX 33/1a4, BBIITOJTHEHUU XUMUUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH MOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTUKY U apTyMEHTHl APYTUX MPU aHAINU3E PA3TUUHBIX
BUJIOB y4€OHOM J1eITeIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICANI0 OTEYECTBEHHOU XUMHUH;

yBaKEHUSI K IMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHUUECKOTO NMPUMEHEHUS XMMHU, OCO3HAHUSI TOTO, YTO
JOCTI)KEHUSI HAYKH €CTh Pe3yibTaT JJIUTEIbHBIX HAOIOACHUM, KPOMOTIMBBIX dKCIEPUMEHTAIBHBIX MTOUCKOB, MIOCTOSTHHOTO
TpyAa YYEHBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABAaTEIbHBIX MOTHMBOB B TOJYYEHUM W TOCJIEIYIONIEM aHain3e HHGOpMalUM O TMepeIoBbIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUMU;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYAIlMHU, CBSI3AHHBIE C XUMUYECKUMU SIBICHUSMHU, U TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPUILEH C MO3UILIMI HPABCTBEHHBIX U IMPABOBBIX HOPM H
OCO3HAHHE MOCIEICTBUI 3TUX MOCTYIKOB;

4) gopmMupoBaHNs KyJbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEH 3J0POBOTO M 0O€30IMacHOro obpasa KW3HU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (hPM3MUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOMroieHusT TpaBWJI O€30MacHOro OOpalleHHus ¢ BellecCTBaMU B OBITY, MOBCEIHEBHOW J>XM3HU U B TPYIOBOM
NEATEIIbHOCTH;

MOHUMAHMS [IEHHOCTH TMPAaBUJI HHAUBUIYAIHPHOTO M KOJUIGKTUBHOIO O€30MacHOr0 TMOBEACHUS B CHUTYyaIUsX,
YIPOKAIOIIMX 3J0POBBIO U KU3HU JIIOAEH;



OCO3HaHMS MOCIEACTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJKOT0JIsl, HAPKOTUKOB, KypEHUS );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMITIETEHTHOCTH B Y4EOHO-HCCIEAOBATEIIbCKON ACATEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JIEITEIBHOCTH;

YCTAaHOBKM HA aKTMBHOE Y4YacTHE B PEIICHUU NMPAKTUYECKUX 3a7ad COIMATbHOW HANpaBICHHOCTU (B paMKax CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K NPaKTUUYECKOMY H3Y4YEHUIO mpodeccuil pa3iuyHOro pojaa, B TOM UHCIE€ HA OCHOBE MNPUMEHEHUS
MPEMETHBIX 3HAHUHN IO XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJIMBHIYyaJIbHOM TpaeKTOpUU oOpa3oBaHus, Oyayiiei mpodeccuu u peanusaiuu
COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB M MOTpeOHOCTEN
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOIICHUS K MIPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOOsIeM, BIUSHUS dKOHOMHUYECKHX MPOIECCOB HA COCTOSIHHE
MIPUPOIHON U COUUAIBHOU CPEJIbI;

OCO3HaHMUsSI HEOOXOAUMOCTH HCIOJB30BAaHUSA JIOCTMIKEHMM XHMMHUU JUIsl PEIICHUS BOIMNPOCOB PalMOHATIBLHOTO
MPUPOIOTIONb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEI OKPYXKAIOLIEW NPUPOJHON Cpene, YMEHHUs IPOTHO3UPOBATH
HEOIaronpusITHBIC YKOJIOTHIECKUE TTOCIICICTBUS MPEANPUHIMACMBIX ACHCTBUHN U MPEIOTBPAIIATH UX;

HAJUYUsl Pa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUSI, YKOJOTHYECKON KYJIbTYpPbhI, OMbITA JESITEIHHOCTH JKOJIOTHYECKOU
HaIMpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThHCS MMHU B IIO3HABATEIbHOW, KOMMYHUKATUBHOM UM COIIMAJIbHOW MpaKTHUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOMU
NPaKTHUKY;



NOHUMaHHUA CHeuu(UKA XMMUM KaK HayKd, OCO3HaHHMA €€ poimd B (POPMHUPOBAHUHM PALMOHAIHLHOTO HAYYHOTO
MBIIUICHHSI, CO3/IaHUU IEJIOCTHOTO MPEACTABICHUS 00 OKpYXKalolleM MHUpE KaK O €IWHCTBE MPHUPOABI U YEIOBEKa, B
MO3HAHUH MPUPOIAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUS! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHWMHUHU JUII COBPEMEHHOW LMBWIM3AIMU: B €€ TyMaHHCTUYECKOil
HAMpaBJIEHHOCTH M BA)XHOH POJM B CO3JaHUHM HOBOM 0aszbl MaTEpUANbHOM KyNbTYphl, PEHICHUU TII00aTBHBIX MpPoOiIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOI, S3HEPTETUUECKON, MUIIIEBOM U KOJOTUYECKOW 0€30I1aCHOCTH, B pa3BUTUHU
MEIUIMHBI, 00ECTIEYeHIH YCIOBUN YCIICITHOTO TPY/a M SKOJIOTHYECKH KOM(DOPTHOM KU3HH KaKJOTO YiIeHa OOIIeCTBa,

€CTECTBEHHO-HAYYHOH TPaMOTHOCTU: TOHMMAaHUSl CYIIHOCTH METOJOB TO3HAHHWS, HCIOJNb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh INOJy4YaeMble 3HAHUS Ul aHalM3a M OOBSCHEHUS SBJICHUN OKPYXaloUlero Mupa u
IPOUCXOSAIINX B HEM W3MEHEHUN, YMEHUS JIel1aTh OOOCHOBAHHBIEC 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (PAKTOB U UMEIOILUXCS
JAHHBIX C HENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTETTFHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUS JUISI PEIICHUS MPOOJIEM B PEANbHBIX KU3HEHHBIX
CUTYaIusX;

MHTepeca K O3HAHUIO U UCCIIEeI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHMUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IOJIYYEHHIO HOBBIX
3HAHUU IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMuHbIX cpepax npodheccuoHanbHOU NeITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yibTaThl OCBOEHHUS YYEOHOro IpeaMmera «XUMHUsS» HAa YPOBHE CPEJHET0 OO0IIero oOopa3oBaHMs
BKJIFOYAIOT:

3HaUYUMble JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYUYAIOIIMXCA  MEXKIUCUUIUIMHApHbIE  (MEXIpPEIMETHbIE)
OOlIeHAYYHbIE TOHATHUS, OTPaKAIOIIME IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEUU(PHUKY METOAO0B MO3HAHMUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (MarepHsi, BEIIeCTBO, SHEPTHUd, SIBICHUE, IMPOILECC, CUCTEMa, Hay4yHBIM (akKT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIeI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);



yHUBEpCAJIbHbIC y4eOHBIC JeHCTBHUS (MO3HABATE/IbHBIC, KOMMYHHUKATHBHBIC, PETYJISITUBHBIC), 0OOECIICUUBAIOIINE
dbopmupoBanre PyHKITMOHATEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIMHA 00YJaIOIuXCs;

CIIOCOOHOCTh OOYYaIOIIUXCS MCIOJb30BaTh OCBOCHHBIC MEXKJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W
YHUBEpCAJIbHbIC YUCOHBIC ICUCTBUS B MO3HABATEIIHFHON M COIIMAIBLHOM MPaKTHKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJAJACHUE  YHUBEPCAJbHBIMM  Y4Y€OHBIMH  MO3HABATEIHHBIMH,
KOMMYHHMKATUBHBIMU U PETYJISITUBHBIMU JIECTBUSIMU.

OBJaeHue yHUBEPCAJILHBIMYU YU€OHBIMY MO3HABATEIbHBIMU € CTBUAMM:

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITEIIbHO (DOPMYJIMPOBATh U aKTYaJM3UPOBATh MPOOJIEeMYy, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACATh LEJIH JESITEIbHOCTH, 3a7aBas mHapaMeTpbl U KPUTEPUM HX JOCTHUKEHHS, COOTHOCUTH PE3YJbTAThI
JESTEILHOCTH C TIOCTABIICHHBIMU LICIISIMH,

HCIIOJIB30BaTh MPYU OCBOSHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILUICHHS — BBIACISTh XapaKTepHbIE TPU3HAKY MOHIATHI U
YCTaHaBJIMBATh UX B3aMMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIINE MOHSITHS sl OOBICHEHUS OTACIBHBIX (PAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KiIacCU(UKAITUN BEIIECTB U XMMUUYECKUX PEaKITU;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY U3YyUYaeMbIMU SIBIICHUSIMU;

CTPOUThH JIOTUUECKUE paCCYXKICHUsI (MHIYKTUBHBIC, ICAYKTHUBHBIC, O AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKJIFOUCHUS,

PUMEHSTh B IIPOIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHH CUMBOJHUYECKHE (3HAKOBBIC) MOJIENH, MPeoOpa3oBbIBAThH
MOJICIbHBIC TPEJICTABICHUS — XUMHUYECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XHMHUYecKas (opMyia, ypaBHEHHE XHUMHUUYECKOM
peaKkiMu — TPpU PEHICHUH Yy4eOHBIX TIMO3HABATEIBHBIX W TMPAKTUYECKHX 3aj]a4, MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC
MIPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUYaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE TeiiCTBUA:

BJIaJIETh OCHOBAMH METO/I0B HAYYHOT'O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUIA;

dbopMyIHpOBaTh 1IN U 33/1a4M UCCIIEIOBAHUS, UCIIOIH30BATh TIOCTABJICHHBIE U CAMOCTOSTEHHO CHOPMYITUPOBAHHBIC
BOIPOCHI B KaueCTBE HMHCTPYMEHTA IO3HAHUS W OCHOBBI i1 (DOPMUPOBAHUS TUIMOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;



BJaJeTh  HaBBIKAMU  CAMOCTOSITEIBHOTO  IUJIAHUPOBAHMS W MPOBEACHHUS  YUYEHMUYECKHX  DKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOM0JaTh 3a XOJOM TpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yJbTarT,
dbopMynupoBath 00OOIIEHHS M BBIBOJB OTHOCHTEIHHO JIOCTOBEPHOCTH pPE3yNbTATOB HCCIEIOBAHMS, COCTaBIAThH
000CHOBaHHBIN OTUET O MPOJIeTIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIeAOBATENIbCKOM M TMPOEKTHOW JEATEIbHOCTH, MPOSBIAThH CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHMS NPAKTUYECKUX 3a7ad, [MPUMEHEHUIO Pa3JINYHBIX METOJOB
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HHPOpMalMK (HAYyYHO-TIOMYJIApHAs JUTEepaTypa XHUMHYECKOTO
COJIEp)KaHusl, CIPaBOYHbIE IOCOOus, pecypchl MHTepHeTra), aHaNM3UpOBaTh MHPOPMALUIO PA3IUYHBIX BHUIOB U (popm
MIPEICTABICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;

dbopMyIUpPOBATH 3alPOCHl U MPUMEHSTH Pa3IMUHbIC METO/bI MPU MOUCKE U OTOOpEe UH(pOpMAIUU, HEOOXOAUMOU st
BBINIOJIHEHHSI YYEOHBIX 3a7]a4 ONPEAEIEHHOTO TUTIA;

nprOOpeTaTh OMBIT HMCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMM U PA3JIMYHBIX TMOUCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMYy MpeAcTaBieHUs HHpopMauuu (Cxembl, Trpaduku, AuarpaMMmel,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

UCIIOJb30BaTh HAy4YHbIM $3BIK B KadeCTBE CpPEJACTBAa MpU padboTe ¢ XUMHUYECKOM uHpopManuell: NPUMEHSThH
MEXIpeaMeTHbIC ((hU3NUeCcKre U MaTeMaTHIEeCKUe) 3HAKU U CUMBOJIBI, POpMYyITbl, a00peBUATypbl, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBjaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1€CTBUSIMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ Juanora W/Wid JUCKYCCHUH, BBICKA3bIBaTh WJIEH,
(bopMyIMpoBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYNIaTh C IMPE3EHTALMEl pe3yJbTaTOB ITO3HABATENILHON JAESATENBHOCTH, ITOJYYEHHBIX CAaMOCTOATENBHO WIH
COBMECTHO CO CBEPCTHUKAMH MPU BBHIMOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO HMCCIEI0BAHUIO



CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alii y4eOHOro MpoekTa u (HOpMyIupoBaTh BBIBOJIBI MO pe3yJibTaTaM MPOBEIEHHBIX
MCCIIETIOBAHMM MyTEM COTIIACOBAHMS ITO3UIIMHI B X0/1€ 00CYKI€HUSI U OOMEHAa MHEHUSMHU.

OBJiaieHNe YHUBEPCAJILHBIMU PEryJIsiITUBHBIMU J€CTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATENIbHYIO JIEATENbHOCTD, ONpEAesisis e€ el U 3a]auH,
KOHTPOJUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEJIaraeMblil alropuT™M ACHCTBUN MpHU BHITOJIHEHUU
yueOHBIX U HCCIIEIOBATEIbCKUX 3aJ1a4, BEIOUpaTh Hanbosee 3pPEeKTUBHBIN CITOCOO UX PEIICHUS C YYETOM MOTyUYeHUS] HOBBIX
3HaHUU O BEIIECTBAX U XUMHUYECKUX PEAKIIUSX;

OCYUIECTBJISTH CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHndeckas XuMHs» OTPAXKAIoT:

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUN O XMMHUECKOM COCTABIISIONICH €CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMHH
B TMO3HAHUU SBJICHUN MPUPOJIBI, B (POPMUPOBAHUU MBIIIUICHUS] U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIILHONW TPaMOTHOCTH,
HEOOXOJIMMOU JIsl PEIICHUsS] MPAKTUYECKUX 3a7a4 U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasl BKJIIOUYAET: OCHOBOIOJIATAIOUIME MOHATUS (XUMUYECKUM 3JIEMEHT,
aToM, DJICKTPOHHAs 000JI0YKA aTOMa, MOJIEKYJa, BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMHUECKAs CBSA3b, CTPYKTYpHAs
dbopmyna (pa3BépHyTast U COKpamiéHHas ), MOJib, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, (PyHKITMOHAIbHAS
IpyImna, paavkail, WU30MEpHUsi, U30MEphbl, TOMOJOTHUYECKANA Psii, TOMOJIOTH, YIJIE€BOJOPOIBbI, KUCIOPOA U a30TCOAEpKAIIHE
COCMHEHHUsI, MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC COCIWHEHMS); TCOPUU U 3aKOHBI (TEOpHs
CTpPOEHMS Opranndeckux BemectB A. M. byTiepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SA3bIK XMMHWH, MUPOBO33PCHUECKHE 3HAHUS, JIEKAIIWE B OCHOBE NMOHUMAHUS IMPUUYUHHOCTA M CHUCTEMHOCTH XHMHUYECKHX



ABJICHUM, (HAKTOJOTUYECKUE CBEJEHHUS O CBOMCTBAX, COCTaBe, MOJYYEeHUH U OE€30MacHOM HCIOJIb30BAaHUU BaKHEHIIMX
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKON JEATEITLHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUW BBISABJISATh XapaKTEpHbIC TPU3HAKA TIOHSATHH, YCTaHABIUBATh WX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS ITPHU OMKUCAHUU COCTaBa, CTPOEHUS U NIPEBPAILICHU OPraHUYeCKUX COeIMHEHMUIA;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOW) POPMYIT OPraHMUYECKUX BEUIECTB U YPABHEHUM XUMHYECKUX PEAKIUHN, U3TOTaBIMBATH MOJIEIH
MOJIEKYJT OPTaHUICECKUX BEMIECTB IS WJUTFOCTPAITMHN UX XUMUYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMCHHUI yCTAaHABIMBATH MPUHAJIC)KHOCTh U3YYCHHBIX OPTAaHWMYECKHX BEIIECTB 10 UX COCTaBy U
CTPOCHHUIO K ONpEeNeIEHHOMY KJIacCy/TpyIine COeAMHEHUH (YIJIeBOJOPOJbI, KUCIOPOI U a30TCOECpKAIlIUe COCIUMHECHHS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHMs), JaBaTh WM Ha3BaHus 1o cucrtematudeckod Homenknarype (IUPAC), a Takxke
MIPUBOJNTHh TPUBUAIBHBIC HA3BaHMS OTACIBHBIX OPTaHUYECKHUX BEIISCTB (ITHUJICH, MPOIMWIICH, alleTHJICH, STHUJICHTIIUKOJIb,
rmnepuH, ¢GeHon, (GopManbAeTH I, ameTalbIerua, MypaBbHHAsS KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHUCIOTa,
CTeapWHOBAs KUCJIOTA, TIII0K03a, (PPYKTO3a, KpaxMall, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHUSI OMPENEISATh BHUIAbl XUMUYECKON CBS3UM B OPTaHMYECKHX COCAMHEHUSX (OJUHApHBIC U
KpaTHbIE);

c(hOpPMHPOBAHHOCTh YMECHHS TIPUMEHSTH TOJIOKCHHUS TCOPUU CTPOCHUS OpraHndeckux BemecTB A. M. ByrnepoBa s
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MAacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYECKHE M XUMHUYECKHE CBOMCTBA THUITMYHBIX
MIPEJCTABUTEIICH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, dTaH, dTHICH, NMPONUJICH, alleTuiIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3071, METaHOJ, STaHOJ, ATHJICHTIINKOJIb, TIIUIEPUH, (PEHOI, alleTaIbICTHI, MypaBbUHAS U YKCYCHasI
KHCJIOTBI, TJIFOKO3a, KpaxMall, [eJIIi0103a, aMUHOYKCYCHAsI KHCIIOTa), WILTIOCTPUPOBATh TCHETUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUYHUKH YTIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOHBIN a3, Yrojb),
CIOCOOBI UX TIEPEPAOOTKU U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;



c()OPMUPOBAHHOCTb YMEHUN MPOBOJAWUTH BBIYMUCICHHUS MO XUMHYECKMM YPaBHEHMSM (Macchl, 00bEMa, KOJIWYECTBA
MCXOJHOTO BEUIECTBA WU MPOAYKTa PEAKINH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIECTB MU
MPOJIYKTOB PEAKLIUHN);

c(OpPMUPOBAHHOCTh YMEHHUH BJIa/I€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMBIX B
XUMHM TIPpU HU3YyYEHUU BEIIECTB U XUMMUYECKHUX SBJICHMNU (HAOMIOJEHUE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE),
HCIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIS1 IPUHATUS PELLICHUIN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM;

chOpPMHUPOBAHHOCTh yYMEHHM COOMIOaTh TMpaBWiIa TOJMB30BAaHUS XHMHUYECKOW TOCYIOoW U J1abOpaTopHBIM
o0opy/noBaHUEM, a TaKXe NpaBuja OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKUMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH M BBIMIOJHATh XMUMHUYECKUN HKCIEPUMEHT (TpPEBpaIlCHUs OPTaHMYECKUX
BEIIECTB MPU HArpEeBaHUH, MOTYYCHHE STHIIEHA U M3yUYEHUE €r0 CBOWMCTB, KAUYECTBECHHBIC PEAKIIMH OPTaHUYECKUX BEIIECTB,
AeHaTypanus OENKOB MPU HATPEBaHHH, I[BETHBIC PEAKIIUN OEJIKOB) B COOTBETCTBUH C MPABUIIAMHU TEXHUKU O€30IMACHOCTH MPH
oOpallleHuu C BEIeCTBaMHU M JIAOOpaTOpPHBIM O0OpPYIOBAaHUEM, NMPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO 3KCIEPUMEHTA B
(dbopMe 3arnncu ypaBHEHUI COOTBETCTBYIOUIUX peakuil 1 pOpMyIHpPOBaTH BBIBOJbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0O HWH(GOpPMAIMIO, TOIy4aeMyl0 W3 pPa3HBIX
MCTOYHHUKOB (CpeCTBa MaccoBOi MHGopmanu, MHTEpHET U APYyTUX);

c(hOpPMHUPOBAHHOCTh YMEHUN COONIOAATh MpaBUiIa HKOJIOTHYECKH IEIeCO00pPa3HOTO MOBEACHUS B OBITY U TPYJIOBOM
JESTeIbBHOCTU B LEJISIX COXPAaHEHMsI CBOETO 3JI0pPOBbS W OKpYXKalIIed MNPUPOAHON cpedbl, OCO3HAaBaTh OMACHOCTD
BO3/ICHICTBUS HA KUBbIE OPraHU3MBbI OIMPEIeIEHHBIX OpraHMueCKUX BEIeCTB, MOHUMas cMbIci okazatens [1/1K, noscusaTs Ha
npuMepax CrocoObl yMEHbBIIICHUS U PEAOTBPAILCHUS UX BPEAHOTO BO3JICHCTBHUS Ha OpTraHU3M YeIIOBEKa;

Ui OO0yYaromMXcsi C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI: yYMEHHE MPHUMEHSTHh 3HAHHS 00 OCHOBHBIX
JOCTYMHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUIA;

JUTA CIENbIX U CIa0OBUASIIMX OOYYaIOUIUXCA: YMEHUE MCIOJIb30BaTh pelibe(PHO-TOUEUHYIO cucTeMy oOo3HaueHui JI.
Bpaitns nis 3anucu xuMudeckux Gopmyi.



11 KJTACC

[IpenmeTHbIE pe3yabTaThl OCBOECHHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

Cc()OPMUPOBAHHOCTb MPEICTABICHUM: O XUMHUYECKOW COCTaBJISIOLIEN €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, POJIU
XUMHHM B TIO3HAHUU SIBJICHUHM MPUPOABI, B (OPMUPOBAHUU MBILUIEHHUS W KYJbTYpbl JUYHOCTH, €€ (DYHKIHOHAJIBHOM
IPaMOTHOCTH, HEOOXOJUMOM AJIA pelIeHUs] MPaKTUYECKHUX 3a/lady U AKOJOTMYECKM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIAJICHUE CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBONOJAralOUIUE MOHATUSA (XMMHUYECKHUI 3JIEMEHT,
aToMm, W30TOM, S-, P-, d- DIIEKTPOHHBIE OPOWUTAIM aTOMOB, WOH, MOJIEKYJId, MOJIb, MOJIIPHBIH OO0BEM, BaJICHTHOCTH,
ANEKTPOOTPHUILIATENIBHOCT, CTENEHb OKHCICHHS, XUMUYECKas CBsI3b (KOBaJEHTHAs, MIOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTaJUIMYECKasi PEIIETKA, TUIIbl XUMUYECKUX pPEeaKUUid, pacTBOP, JJIEKTPOJMTHI, HEIIEKTPOJUTHI, JIEKTPOJIUTHYECKAs
JTUCCOLIMALINS, OKUCIIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON peaklni, XHMUYECKOE PAaBHOBECUE); TEOPUHU U 3aKOHBI
(TeopHust PAEKTPOIUTHUCCKON JUCCOIMAIINM, TIepuoandeckuii 3akon JI. . MenaeneeBa, 3aK0H COXpaHEHHSI MAacChl BEIIIECTB,
3aKOH COXPAHEHMS U NPEBPALICHUS YHEPTUU NIPU XUMUYECKHUX PEAKLMSAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3bIK XMMHUH,
MHPOBO33PEHUYECKUE 3HAHMS, JEXKAllhUe B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUMH,
(aKTOJOrMYeCKHe CBECHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MMaCHOM HCIOJIb30BAHNUN BAKHEUILIMX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM JIeATEIHHOCTH YEJIOBEKa;

cOPMUPOBAHHOCTh YMEHUN BBISABIATh XapaKTepHble MPU3HAKU TMOHATUI, YCTaHaBIMBaThb MX B3aUMOCBS3b,
MCITOJIB30BaTh COOTBETCTBYIOIIKE MTOHATHUS ITPU ONMCAHUHA HEOPTaHWYECKHUX BEIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN MCMOJIB30BATh XMMHUECKYIO0 CUMBOJIUKY JJIi COCTaBJIEHUs (POPMYJ BELIECTB U YPABHEHUM
XUMHUYECKUX peakiuil, cuctematniyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX
BEILECTB (yrapHblii ra3, yriaeKkHcIbli ra3, aMMHUaK, ral€Has U3BeCTh, HEeral€Has U3BeCTbh, TUTHEBAS COAA, IUPUT U JPYTHE);

c(OpPMHUPOBAHHOCTh YMEHHUI ONpPEENsITh BaJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOrO0 COCTaBa, BUJ XMMHYECKOW CBS3M (KOBAJIEHTHAs, MOHHAS, METAJIIMYECKas, BOJAOPOJIHASA) B COCAMHEHUSIX, TUI
KPUCTAJUIMYECKOW PElIETKN KOHKPETHOT'O BELIECTBA (aTOMHAs, MOJIEKYJIsipHasi, HIOHHAs, METAIJIMYECKast), XapakTep Cpebl B
BOJHBIX pacTBOpPax HEOPTraHUYECKUX COCIUHECHMIA,



chOpPMHUPOBAHHOCTh YMEHHH YyCTaHABIWMBAaTh IPUHAJIC)KHOCTh HEOPTraHMYECKHWX BEIIECTB IO HX COCTaBYy K
onpenenéHHOMY KJIacCy/Tpymie COeAUHEHUH (MPOCThHIE BEIIECTBA — METAJUTBI U HEMETAaJUTbl, OKCHUJIBI, OCHOBAHHUS, KUCIIOTHI,
aM(pOTEpHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICH Mepuoandeckoro 3akona /[. 1. MenaeneeBa U 7eMOHCTPUPOBATh €0
CHUCTEMATU3UPYIOIIYI0, 00BICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3JIEMEHTOB 1—4 mepuooB
[Mepronnyeckoit cuctemMbl xumuueckux avieMeHToB J[. WM. MeHneneeBa, HCIONB3ysl MOHATHSA «S-, P-, O-3IEKTpOHHBIC
opOUTaNIN», «IHEPIEeTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB M HX
COCIMHECHUH 10 nepruoiaMm U rpymnmnam llepruoanueckon cucteMsl xumudeckux sneMeHToB 1. . Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME T€HETHYECKOW CBA3M MEXAY HEOPraHWYECKMMH BEIIECTBAMHU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHM;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIIUU MO PA3IUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupymroImx BeEIIeCTB, TEIIOBOMY 3((dEKTy peaKIuu, W3MCHCHHUIO CTEICHEW OKHCICHHS DJEMEHTOB, OOpaTHUMOCTH
PEAKILINH, YUYACTHIO KaTalnu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHU COCTABJISATh YPABHEHUS PEAKIIUNA PA3JIMUHBIX TUIOB, MOJHbBIE U COKpAIIEHHBIE YPaBHEHUS
peakiuii FOHHOTO 0OMEHa, YUUThIBasl YCIOBUS, TPU KOTOPHIX ATU PEAKIIMHU UAYT JO KOHIIA;

c(hOpMHUPOBAHHOCTh YMECHUW MPOBOJIUTH PpEAKIMH, IMOATBEPKIAIOINIME KAYeCTBEHHBIM COCTaB  Pa3JIMUYHBIX
HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HMOHBI, MPUCYTCTBYIOIIHUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKHUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMH PACKPBhIBATh CYIIHOCTh OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCa ITUX PeaKInid;

c(hOPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKkIuu OT Pa3IuvHbIX (PAKTOpPOB;
XapakTep CMEIICHUS XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHeEIITHero Bo3aehcTBus (nmpuniun Jle [larense);



c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh XHUMHUUYECKHE IPOIECCHI, JSKaIlue B OCHOBE IPOMBIIICHHOTO
MOJIyYEHHUS] CEPHOM KHMCIIOTBhI, aMMHAKa, a TaKXe CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHLMUIIAX H
AKOJIOTHYECKUX MPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIUUCICHHS C KCIOJIb30BAaHUEM IIOHSATHUS «MaccoBas JOJISI BEIIECTBAa B
pacTBope», OOBbEMHBIX OTHOIICHUHN Ta30B NP XUMHUUYECKUX PEAKIIHUIX, MACChl BEIIECTBA WK 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOrO d(deKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS DHEPTUH;

c(hOPMHPOBAHHOCTh YMEHHH COOMIOAaTh TPaBWIA IIOJB30BAHUSA XUMHUYCCKOHM TOCyAod W J1abopaToOpHBIM
o0opyJ0BaHMEM, a TaKXke IMpaBuia OOpalleHUsi C BEHIECTBAMU B COOTBETCTBUU C HMHCTPYKLIMSIMH TIO BBITIOJHEHUIO
71a60pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHHH TUTAHUPOBATH U BBITIOJHATh XUMUYECKHHN SKCTIEPUMEHT (PpasiIoKeHHE MMEPOKCHIa BOAOPOIa
B MMPUCYTCTBUH KaTaJIM3aTOpa, OTMPEEICHUE CPEIb PACTBOPOB BEIIESCTB C TIOMOIILI0 YHUBEPCATHLHOTO WHINKATOPA, BIHSHIC
pasITUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOHN peaKIny, peaKIii HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIMU Ha Cyib(ar-,
KapOoOHAaT- U XJOPUA-aHHOHBI, HA KAaTHOH aMMOHHS, PEIIEHHWE HKCIEPUMEHTAIbHBIX 3aJad 1Mo Temam «Metamisy u
«HemeTamnel») B COOTBETCTBUU C MPaBUJIAMU TEXHUKUA O€30MACHOCTH TMpH OOpaIIeHUH C BEIIECTBAMU U JAOOPATOPHBIM
o0opya0oBaHUEM, MPEACTABIATh PE3YIbTAaThl XMMHUYECKOTO JKCIIEPUMEHTa B ()OpPME 3alHMCH yPaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BBHIBOJIBI HA OCHOBE ATHUX PE3YIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAJIU3UPOBATH XUMHUYECKYI0 HHGOPMAINIO, MOJy4aeMyl0 W3 Pa3HbIX
HMCTOYHHUKOB (CpEJICTBA MACCOBOM KOMMYHHUKaluu, UHTEpHET U IpyTuX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPAaBHJIA DKOJOTHUECKH IE€JeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOU
JEATEIPHOCTH B IICNIAX COXPAHCHUS CBOETO 370POBbS M OKpPYXKAlOmeld IPUPOTHON Cpelbl, OCO3HaBaTh OITACHOCTH
BO3JICHCTBHS Ha JKMBBIC OPTaHWU3MBI OINPEACIEHHBIX BEIIESCTB, TOHMMas cMbIci mokaszatens [1JIK, moscHsITs Ha mpuMepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa,

JUIsT OOyYaroMIMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE MPUMEHSATH 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBJICHUI;



JUTSL CJIETIBIX U CIA0O0BHUISIIUX OOYyYaroUuXcs: YMEHUE HCIOJIb30BaTh pelbeHO-TOUCUHYIO cCUCTeMy 0003HaueHui JI.
Bpatins g 3anmucu XuMU4ecKux GopMyIL.
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHss OpraHM4eCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenknatypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOKWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLIL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiIeBOJOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ POAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaeny

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,ZLHaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTAaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHUCTEeME XMMUUYeCKuX dmemMeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI U X
COE€TMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXXHEUIINX HEMETAIIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00ecriedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XUMUS U 37I0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




