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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUHU Ha YpOBHE CpellHEero oOuiero oopasoBanusi pazpaboraHa Ha ocHoBe denepalibHOrO 3aKOHA OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (enepaabHOM
oOpasoBarenbHON mporpaMMbl cpemHero obmero o6pazoBarus (POII COO), mnpencraBieHHBIX B DeaepalbHOM
rocyjapctBeHHOM obOpazoBaTenbHoM ctanaapre COQO, ¢ yuérom Konienuu npenogaBanusi yaeOHOro npeameTa « XuMHUs» B
oOpa3oBarenbHbIX opranu3aunuax Poccuiickoil denepannn, peanu3yOlIUX OCHOBHbIE 00pa30BaTENbHBIE MPOTPamMMBbl, U
OCHOBHBIX MOJIO)KeHUN «CTparernn pa3ButTus BocnuTanuss B Poccuiickot @Penepaumu Ha nepuon ao 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJI0B K pa3pabOTKe MPOrpaMMbl MO XUMUHU, K OTIPENICTICHUIO 00Iel CTpaTeruu 00ydeHUsl, BOCIIUTAHUS U
pa3BUTHsS OOy4YaIOIIMXCA CpeAcTBaMU ydeOHoro mpeamera «Xumus» uisi 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHble nonoxkenuas ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IEJIEeHd, COAEpPKaHUSA, PE3YyJNbTaTOB OOYyUEHHUS H
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XuMHuueckoe 0o0pa3oBaHUE, TIOJIy4aeMOE€ BBIMYCKHUKaMH  OOIIeo0Opa30oBaTENbHOM  OpraHu3allid,  SBISECTCS
HEOThEMJIEMOM YacTbi0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAallOM pealu3ali Ha COOTBETCTBYIOLIEM €My
0a30BOM YypOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIMX LIEIOCTHOM CHCTEME XMMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH
KAacaroTCs MO3HaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJbTyphl 4eEJIOBEKa, a TaKxKe
HKOJOTUYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3J0pOBbI0 W MPUPOAHOW cpene. Peanusyercss XuUMHYECKOe
oOpa3oBaHHe OOy4YarOIIMXCS Ha YPOBHE CpEAHEro oouero oOpa3oBaHUs CpPEJICTBaMU y4yeOHOro mpenMera «XUMHsD,
coJiepKaHUe ¥ TIOCTPOCHHUE KOTOPOTO OIPEACNICHbI B IPOrpaMMe TI0 XUMUU € YUETOM CHEIU(PUKN HAYKH XUMHH, €€ 3HAUCHUS
B TO3HAaHUU TMPUPOJIbI M B MaTEpPUAIbHOW JKU3HU OOIIECTBA, a TakkKe C Y4€ToM OOmMX Meled W TPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHero o011ero oopazoanus B Poccutickoit deneparnum.

XUMHSI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPaeT O0COOYIO POJb B COBPEMEHHOU IMBHWIM3AINK, B CO3JIaHHUH
HOBOU 0a3bl MaTepUaIbHON KyJIbTyphl. OHa BHOCUT CBOHM BKJIAJ] B (POPMUPOBAHUE PAIMOHAIBHOTO HAYYHOT'O MBIIICHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABICHUS 00 OKPYKaOIeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe popMHUpyeTCs
B XMMHUHM Ha OCHOBE MMOHUMAaHHUS BELIECTBEHHOI'O COCTABAa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBS3M MEXKIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSAMU MPUMEHEHUS.



TecHO B3aMMOJEHCTBY C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XHMHA CTaja HEOTbEMJIEMON YacTblO MHUPOBOU
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, IKOJIOTUUECKON OE30IMACHOCTH U OXPAaHbI 370POBbSL.

B coorBercTBUUM C 00IMMU LEAAMU U NPUHIMIIAMUA CPEIHEr0 OOLIEro 00pa30BaHusl COAEPKAHUE MPEeAMETa « XUMMSD)
(10-11 xmaccel, 0a30BBIii YpPOBCHb W3y4YCHHs) OPHUEHTHPOBAHO IPEHMYIICCTBEHHO Ha OOIICKYJIBTYPHYIO ITOJATOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYIO0 UM ISl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHUS B KU3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHUs B Pa3IMYHbBIX 001ACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisioliuMy  IpeaMeTa «XUMUs» SIBIAIOTCS 0a30Bble Kypchl — «Opranunyeckas xumus» Hu «OOmas u
HEOpraHU4yeckass XUMHUsD», OCHOBHBIM KOMIIOHEHTOM COJEpP’KaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HayKu: CHCTEMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIOUEHHEM 3HAHW U3 00IIed XuMuu) U opraHudeckoil xumuu. GopmupoBanue
JAHHOM CHUCTEMbl 3HAHUU TpPH HU3YyYEHUU NpeaMeTa O0ECIeUMBAET BO3MOXKHOCTh PACCMOTPEHHS BCErO0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» 1 «OOLias 1 HeopraHudeckas XumMus» chopMUpOBaHa B
nporpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXOAa K M3YUYEHHIO Y4eOHOro marepuana U oOyCIIOBIEHAa HMCTOPUYECKU
00OCHOBaHHBIM pPa3BUTHEM 3HAHWW Ha OMNPEIEIEHHBIX TEOPETHUYECKUX YpOBHIX. Tak, B Kypce OpraHuyecKod XHMHH
BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHUS OPTaHUYECKUX COCOMHEHHM, a TAKKE Ha YPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABIECHUN O cTpoeHUU BemiecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BEIIECTBAX
JA0TCS B Pa3BUTHH — OT YIJIEBOJIOPOIOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX coelMHEeHUI. B Kypce oprannyeckoil Xumuun
MOJIy4aroT pa3BUTHE C(HOPMHpPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHHs NEPBOHAYAJIBHBIC MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMUYECKOU pEAKIIUH.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XuMus» 0a30BOTr0 YpOBHS pacCMaTpUBAETCS M3yUEHHBIN Ha YPOBHE OCHOBHOTO
o0uiero o6pa3oBaHUs TEOPETUUECKUI MaTepual U (PaKTOIOTUYECKUE CBEJCHHS O BEILIECTBAX U XUMUUECKOU peakiuu. Tak, B
4acTHOCTHU, B Kypce «O01as 1 Heopranuueckasi XuMus» oOy4arolIMMCs IPEA0CTABIISAETCAS BO3MOKHOCTh OCO3HATh 3HAUCHHE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJ0JOTUYECKUX MO3UIUH, TIy0Ke MOHATh UCTOPUUECKOE W3MEHEHUE
(GyHKIHIA 5TOTO 3aKOHA — OT 0000IIArONIEH 10 00BICHSIONICH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M NMPUMEHEHHH, & TAKKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSX MpOTEKaHusl nomnoHseTcs B kypcax 10 u 11 kimaccoB aneMeHTamMu
collepKaHMusi, MUMEIOIMMU KYJIbTYpOJIOTHYECKUA W MPHUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IMOHHUMAaHHUIO
B3aMMOCBSI3M XHMHUHU C JAPYTMMH HayKaMHU, PacKpbIBalOT €€ POJib B MO3HABATEIbHOM M NPAKTUYECKON NESITEIbHOCTH
YeJI0BeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUITOKECHUM
XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C
XUMUEH, KpUTHIECKU OCMBICTUBATh MH(POPMAIUIO U IPUMEHSTD €€ JIsl MIOTIOTHEHUS 3HAHUMN, PEIICHUS] UHTEIUICKTYyaJIbHBIX U
HKCIIEPUMEHTAJILHBIX HMCCIIEIOBATEIbCKUX 3a7ad. B 11eoM cojepkanue ydyeOHOro mnpeamera «XUMHUS» JTaHHOTO YPOBHS
M3YUYCHHS] OPUEHTUPOBAHO HA POPMHUPOBAHUE Y OOYYAIOIIUXCSI MUPOBO33PEHUYECKOM OCHOBBI JIJIsl MOHUMAaHUS (PpritocoeKux
UJel, TaKuX KaK: MaTepUalbHOE €JUHCTBO HEOPTraHUYECKOTrO U OPTraHMYECKOro Mupa, 0O0yCIOBIECHHOCTh CBOWCTB BEILIECTB
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 MpodIieM cOEPEKEHUSI SHEPTETHUECKUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nnane penieHus 3amad BOCIUTAHMS, PA3BUTUSI U COIMATU3AIMU OOYYAIOUIUXCA MPUHATHIC TPOTpaMMON MO XUMUHU
MOAXOJbI K OMNPEACIICHUIO COJEpPKaHUS M TOCTPOCHUS MpeaMeTa MpeaycMaTpUBalOT (POpMHUpPOBAHHE YHUBEPCATbHBIX
y4eOHBIX JCUCTBUM, UMEIOMUX 0a30BO€ 3HAYCHHUE MJIsi PA3IMYHBIX BHUJOB JESATEILHOCTH: PEIICHHS MPOoOJeM, TOWCKa,
aHanu3a W 00paboTku wWHGOPMAIMK, HEOOXOJIMMBIX [JIi MPUOOPETEHHUS OMbITa MPAKTUYECKOW W HCCIEA0BATEIbCKOM
NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B O3HAHUM XUMUHU.

B npakTtuke npenogaBaHus XUMUU Kak HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHUs, MpPU OMNPEACICHUH COJACPKATCIBHOM XapaKTEPUCTUKHU I1ieJied M3y4YeHHUs TMpeIMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (OPMUPOBAHME OCHOB XUMHUYECKONW HAyKHW Kak o00JacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOUN AEATETbHOCTH YEJI0BEKAa U KaK OJJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPHI.
C MeToIMuYeCKO TOUKHU 3pEHUs TAaKOM MOXO0/I K ONPEASTICHHUIO 1eJIe N3yueHus MpeMeTa sIBISETCS BIIOJIHE OMPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHUS IVIABHBIMU IEJIAMH MU3Y4EeHHs mpeamera «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SIBJISTFOTCSI:

e (opMupoBaHUE CHCTEMBl XHMHUYECKHX 3HAHUW KaK Ba)KHEHIICH COCTABJIAIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHUpa, B OCHOBE KOTOPOMH JiexKaT KII0UEBbIe MOHATHS, (yHIAMEHTAIIbHBIE 3aKOHBI U TEOPUM XMMUM, OCBOCHHE SI3bIKA
HAyKH, YCBOCHHE U TIOHUMAHUE CYIIHOCTU JOCTYITHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C
UCTOpHUEH UX PAa3BUTHUS U CTAHOBJICHUS,

e (opMupoBanue W pPa3BUTHE NPEICTABICHWNA O HAYYHBIX METOJAaX TO3HAHUS BEMIECTB W XUMHYCCKHX PEAKIUH,
HEOOXOAMMBIX IJISi PUOOPETEHNUS YMEHHN OPHEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKHUX SIBJICHUH, WMEIOIINX
MECTO B IIPUPOJIC, B MPAKTUUYECKON U TTOBCETHEBHOM JKU3HMU;

e pa3BUTHE YMEHHUH M CHOCOOOB JESTEIbHOCTH, CBA3aHHBIX C HAOMIOACHHUEM U OOBSICHEHHEM XHUMHYECKOTO
AKCIIEPUMEHTA, COOIIOJIEHUEM MPaBU 0€30MIaCHOT0 OOpaIlleHUs C BEIIECTBAMM.

Hapsimy ¢ atum, coaepskarenbHas XapakTEpPUCTHKA IeJiel W 3aJad W3ydeHUs IMpeaMeTa B IporpamMMme M0 XHMHH
YTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHUOPUTETAMH B CHCTEME CpEIHETrO O00Iero oOpa3oBaHUS.
CeronHsi B MpemnojaBaHUU XUMHH B OOJIbIIEH CTENEHU OTAAETCS MPEANOYTCHHE MPAKTUYECKOW KOMITOHEHTE COJEp KaHUs
oOy4eHwus, OpUEHTHPOBAHHON Ha MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHU3alliy, BJIaJICIONero He Habopom
3HAHWH, 2 QYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMH aKTUBHOTO IMOJTYYEHUS 3HAHWUN U MPUMCHCHHUS
WX B pEATbHOM KM3HU TSI PEIICHUS IPAKTUICCKUX 3a71a4.

B cBs3u ¢ 3TUM Tipu U3ydeHUU npeameTa « XUMUsS» JTOMUHUPYIOIIee 3HAaYeHUE MPUOOpETAIoT Takue IeJd U 3aJla4yH,
KaK:

aganTanys OO0ydJaromuxcsi K YCIOBUSAM JWHAMHUYHO Pa3BUBAIOIIECTOCS MUpa, (OPMHUPOBAHUE HHTEIICKTYaIbHO
Pa3BUTON JUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIIBHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUHN B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIMsIX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHCHHUEM;

dbopMupoBaHre Y 00YJaIONTUXCS KIIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIETEHITHH ), HIMEIONTUX YHUBEPCATILHOE 3HAUCHUE
JUTSL PA3IIMYHBIX BUOB JIEATEILHOCTH: PEIIeHUs Ppo0sieM, MOucKa, aHaian3a u o0paboTku nH(poOpMaIuu, HEOOXOIUMBIX JISI
MPUOOPETEHUS ONBITA IEITEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B ITO3HAHWM XUMHH, a TAKXKE JUTSI OIICHKH C TTO3UITHMA



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

pa3BUTHE NTO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH OOYyYaroImMXCs: 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 COJIEPKaHUS;

dopMupoBaHre W pa3BUTHE y OOYYAIONMIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHHS, HaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIEé OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MPH IUTAHUPOBAHHHM M MPOBEICHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIMTAaHUE Yy OOydaroluxcsi YOEKIEHHOCTH B T'yYMaHHCTUYECKOH HAaIpaBICHHOCTH XUMHH, €€ Ba)XKHOH poiid B
pemeHny TI00adbHBIX MPOOJIEM PalMOHATBFHOTO TMPUPOAOIOIB30BAHNS, TOMOTHEHUS SHEPreTUYECKHX PECYpCcoB U
COXpPaHEHUs MPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOUMOCTH OEpPEeKHOTO OTHOIICHHS K IPUPOJE U CBOEMY 3I0POBBIO,
a TaKXke MPUOOPETEHHsI OIMbITA WCIIOJB30BAHUS TOMYYCHHBIX 3HAHWM N7 MPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM miane cpemHero olmiero oopa3zoBanus npeaMer «XuMus» 0a30BOro YpoBHSI BXOJUT B COCTaB MPEAMETHOU
obiactu «EcTecTBeHHO-HAYUHBIE TPEAMETHIY.

OO6miee 4yuCIO 4YacoB, OTBEACHHBIX [JIi M3YyYEHHUs] XUMHUHU, Ha 0a30BOM YpPOBHE CpeaHero ooOiiero oOpa3zoBaHus,
coctaBisieT 68 yacoB B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B HefieNn0).

COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH



[IpenMer OpraHMYecKOW XUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHUE W 3HAYEHUE B MOJYYEHUU HOBBIX BEIIECTB H
MarepuanoB. Teopusi crpoeHusi opraHudyeckux coeauHeHuil A. M. BytnepoBa, €€ ocHOBHbIE mMosoxkeHUs. CTpyKTypHbIE
dbopMyIbl opraHnueckux BemiecTB. ['omonorus, nzomepus. XUMHUECKas CBS3b B OPraHUYECKUX COCTUHEHHSIX — OJMHAPHbBIC
U KpaTHbIE CBS3H.

[IpeacraBinenre o KiIaccU(pUKAIMM OpPraHUYECKWX BemlecTB. HoMeHknarypa OpraHMYecKUX  COCAMHEHHM
(cucteMaTuyeckas) U TPUBHAJIbHBIE Ha3BaHUS BAXKHEUIINX MIPEICTaBUTENEN KJIACCOB OPraHUYECKUX BELIECTB.

DKCHepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBPAIICHHI: 03HAKOMJIEHHE C OOpa3laMHh OpraHUYEeCKUX
BEILIECTB U MAaTepuajaMd Ha MX OCHOBE, MOJIECIUPOBAHHE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJACHUE M OINKUCAHUE
JE€MOHCTPALIMOHHBIX OIBITOB 10 MPEBPAIICHUIO OPraHMYECKUX BEIECTB IMpPH HAarpeBaHUM (IUIaBJIEHUE, OOYIJIMBaHUE U
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTMYECKMH pPAA. MeTaH W 3TaH — NOPOCTEHIINE MPEICTABUTENN aJTKAHOB:
(du3nUecKue U XUMHUYECKHE CBOMCTBA (PEaKIMK 3aMELICHUSI U TOPEHM ), HAXO0KIEHHUE B IPUPOJIE, OTYyUYEHUE U TPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUNA pAd. DTHUJIEH W MPONWIEH — MPOCTEUIINE MPEACTABUTENHN AJIKEHOB:
¢u3MUecKue W XUMUYECKHE CBOWCTBAa (pEakiMu THUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIMH, OKUCICHUS U
MOJIMMEPHU3AIIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u wmertwnOyraguen-1,3: cTpoeHue, BaXKHEWUIIME XUMHUUYECKHE CBOMCTBA (peakius
nosmMepu3anum). [lonyyeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psiA. AIIETUIIEH — NPOCTEHIINI peCTaBUTeNb AIKUHOB:
COCTaB, CTpoeHHe, (U3MUEeCKHe M XUMHUYECKHE CBOMCTBA (peakUWd THIPUPOBAHUS, TajJOreHUPOBAHUS, TUApATAIUH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apensl. beH3oi: cocra, cCTpoeHue, GU3NUeCcKre U XUMHUUECKUE CBOMCTBA (PeaklMy rajJoreHUpOBaHUsI U HUTPOBAHUS),
NOoJIyuYeHUE U MpUMEHeHHue. Tonyon: cocmas, cmpoenue, usuyeckue u XumMudeckue ceolucmea (peakyuu 2ai02eHuposanus u
HUMpoOBaHus), noaydenue u npumerenue. TOKCUYHOCTH apeHOB. [‘eHeTHueckas CBsSI3b MEXAYy YIJIEBOJIOPOAAMH,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaAM.



[IpuponHbIe HCTOUYHUKH YII€BOAOPOAOB. IIpupoaHblii a3 u nomnyTHble HEPTsIHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
CriocoOn1 miepepaboTKku HeTHU: TeperoHKa, KPEeKUHT (TEPMUYECKHUM, KaTanuTuyeckuit), mupoau3. [IpoaykTsl nepepaboTku
He(TH, UX TIPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIH yroib U MPOayKTHl €ro nepepadboTKy.

DKClepUMEHTAJIbHBIE METOJIbl H3Y4YEHMsI BELIECTB M HX MPEBPALLEHUI: O3HAaKOMJIEHHE C O0pa3laMM IIacTMace,
Kay4yKOB U pe3uHbl, KoJuleKuu «HepTb» u «YT0ab», MOAEINPOBAHUE MOJIEKYJI YIJIEBOJOPOIOB U TaJOT€HONIPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluucienus no ypaBHEHHIO XUMHUYECKON peakuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOAYKTA
peaxkiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINHN).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenbHbIE OJTHOATOMHBIE COUPTHI. METAHOI U 3TAHOJI: CTPOEHUE, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKkuu C
AKTUBHBIMH METAJIJIAMH, TAJIOT€HOBOJOPOJAAMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHBIE CBA3U MEXIAY MOJIEKYJAMU CIIMPTOB.
JleficTBHE METaHOJA U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. ODTUJICHIJMKOJIb U TJMIEPUH: CTpOeHHE, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA
(B3auMoIeliCTBUE CO ILIEJIOYHBIMUA METAJIIAMH, KaYEeCTBEHHAsI PEaKIUsl HA MHOTOATOMHbIE CIIUPTHI). [[eficTBHe Ha opraHusm
yenoBeka. [[puMeHenre riauiepuHa U STUICHTITUKOJIS.

@DeHOJI: CTPOCHHUE MOJIEKYJIbI, (PU3HMUECKUE U XUMUYECKHE cBoMcTBa. TokcuuHOCTh eHona. [Ipumenenue denona.

Anbneruabl U kemownvi. PopManbAETH, AllETATIbACTHA: CTPOCHHE, (PU3NUYECKHE U XUMHUYECKHE CBOWCTBA (peakuuu

OKHCJIEHHUSI U BOCCTAHOBJICHUSI, KAUECTBEHHbIE PEAKIINN ), TIOTYYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeibHbIe KapOOHOBbIE KHCIOTHl. MypaBbUHas M YKCYyCHas KHUCIOTHI: CTpO€HHUE, (pu3mueckue u
XUMUYECKHEe CBOWCTBa (CBOMCTBa, OoOmIMe Ui KJacca KHUCIOT, peakiusl 3Tepudukaiuu), MoJydeHHe U MpPUMEHEHUE.
CreapuHoBasi M OJICMHOBAsl KHUCJIOTHl KakK IMPEACTABUTENM BBICIIMX KapOOHOBBIX KHUCJIOT. Mblja Kak COJU BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 ciaoxHbIX 3¢upoB. Kupsl. ['maponaus xKupos.
IIpumenenue xupoB. buonornyeckas posb KUPOB.



VYrieBoibl: cocTaB, Kiaccudukaius yriieBoJoB (MOHO-, TU- U MoJHcaxapuabl). ['7ioko3a — MpocTelnii MOHOCaXapu/l;:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI, (DU3MYECKHE W XUMHYECKHE CBoWcTBa (B3ammojeicTBue ¢ THapokcuaoMm wmemu(ll),
OKHCJICHHE aMMHUa4dHbIM pacTBopoM okcuna cepedpa(l), BocctaHoBIEHHE, OpPOKEHHE TIIOKO3bl), HAXOXKJICHUE B MPUPOJIE,
npuMeHeHue, Ouonorudeckas poiib. @orocunres. OpykTo3a Kak U30MEP IITIOKO3BI.

Kpaxman u nesmtono3a kak npupoaHbie noauMmepbl. CTpoeHrue Kpaxmaia U 1efuioio3bel. dusndyeckne U XuMHUYECKHe
CBOMCTBA Kpaxmaia (TUAPOJIN3, KAYECTBEHHAs PEaKUs C UOJ0M).

DKCNEepUMEHTAIBHBIE METOIbI HW3YYCHHUS BEIIECTB W WX MPEBpAICHUHN: MPOBEJACHUE, HAOIIOACHHUE W OINHUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIC PEAKIIMH OJHOATOMHBIX CIIMPTOB (OKHUCIECHWE 3TaHOJA
okcugoMm wmeau(ll)), MHOTOATOMHBIX CHUPTOB (B3auMojeicTBUe TimiepuHa ¢ Tuapokcugom wmeau(ll)), ampaerumon
(OKHCIIEHHE aMMHAYHbIM pacTBopoM okcuaa cepedpa(l) u rumpokcuaom memu(ll), B3auMonmeicTBIEe KpaxMaia ¢ HOAOM),
MIPOBE/ICHHE NMPAKTHYECKOW PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Brraucnenus mo ypaBHEHHIO XUMHUYECKON peakIuu (Macchl, 00béMa, KOJUYSCTBA UCXOAHOTO BEIIESCTBA WM MPOIYKTa
PEaKIIMK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).

A3zoTcoieprkale OpraHn4eckiue CoeAMHEHNUS.

AMMHOKHCIIOTBI Kak aM(OTEpHBIC OPTaHUYECKUE coequHeHNsA. DU3NIECKNe U XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe TuiuHa). bruomornueckoe 3HaYeHHE aMHHOKHUCIIOT. [lenTuab.

benku kak mpupogHbie BRICOKOMOJCKYIISAPHBIE coenuHeHus. [lepBuuHas, BTOpUYHasi U TPETUYHASI CTPYKTypa OEIKOB.
XUMHUUYECKHE CBOMCTBA OCNTKOB: TUAPOIIN3, ICHATYpAIUsl, KAYECTBEHHbIE PEAKIIUU Ha OCIKH.

OKCneprUMEHTAIbHBIE METO/IbI U3YUYCHHS BEIECTB U WX MPEBPAIEHUN: HAOIIOCHUE U OMHUCAHUE JEMOHCTPAIIMOHHBIX
OTBITOB: JICHATYypaIvs OCIIKOB NP HarpeBaHUH, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoieKyJIsIpHbIE COeTMHEHUST

OcCHOBHBIC TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETCHBb
MOJIMMEPHU3AINHN, CPEeIHssT MOJeKyisipHas Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJCKYJSAPHBIX COCIMHEHHA —
MOJIMMEPH3AITUS ¥ TTOJTUKOHICHCAIIHSL.



OKCNepUMEHTAIbHBIE METOJbl M3YUYECHHS BEIIECTB M WX MPEBpalleHHI: 03HaKOMJIEHHWE ¢ oOpasliaMu NPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXIpeaAMETHBIX CBSI3eM NpU W3YYEHUU OpraHuyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAENIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKIIA.

OOmme ecTecTBEeHHO-HAYYHbIE TOHATHUS: SIBICHHE, HAy4yHBIM (DakT, THMOTEe3a, 3aKOH, TEOpHs, aHaJINW3, CHHTES,
KJaccupuKanys, NIepuoANYHOCTb, HAOII0ICHIE, N3MEPEHHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

duzuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJia, SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUECKHUE BEJIMUYMHBI U €TUHULIBI X U3MEPEHHUS.

buonorusi: knetka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHuzme, (HOTOCHUHTE3, OMOJIOTMYECKH AaKTUBHBIC
BelecTBa (OeNKHU, YTIeBOIbI, )KUPbI, (HEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOTIaeMBbIe, TOTIINBO, PECYPCHI.

TexHonorus: mUIEBbIE NPOAYKTHI, OCHOBBI PAIIMOHAILHOTO TUTAHUS, MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U
KOCMETUYECKHE MpernapaThl, MATEPHAIbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.



11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XuMHuueckuil anieMeHT. AToM. SIIpo aroma, U30TOMbBI. DIEKTPOHHAS 000JI0YKa. JHEPTeTUUECKUE YPOBHH, MOAYPOBHHU.
AtomHBIC opOuTaNu, S-, P-, d- anmemMeHTbl. OCOOCHHOCTH pacnpeaesiCHUsT ICKTPOHOB MO0 OPOUTAISIM B aToMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

[lepuonuueckuit 3akoH u Ilepumoamueckass cucremMa xumuueckux osnemeHToB JI. WM. MenneneeBa. CBs3b
IIEpUOINYECKOr0 3aKoHA U [lepuoanueckon cucremsl Xumuyeckux aneMeHToB [[. Y. MenaeneeBa ¢ COBpEMEHHOU Teopuen
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX
BENIECTB MO I'PyIIaM U MeproaaM. 3HaYCHHUE NTEPUOAYECKOr0 3aKOHA B pA3BUTHUH HAYKH.

CrpoeHue BelecTBa. XMMHUECKas CBI3b. BUIbI XUMUUYECKOW CBSI3U (KOBaJEHTHAsI HEMOJSIpHAsT U TOJIApHAs, HOHHAs,
MeTayuimueckas). MexaHu3mbl 00pa30oBaHUs KOBAJICHTHOW XUMUYECKOW CBsi3W (OOMEHHBIA U JIOHOPHO-aKIIENTOPHBIN).
BonoponHas cBs3b. BaneHTHOCTh. DNeKTpoOoTpuLaTENbHOCTh. CTeneHb OKUucaeHus1. IOHbI: KaTUOHBI U AaHHOHBI.

BemectBa MONEKYJISIPHOTO W HEMOJICKYJISIDHOTO CTPOCHMSI. 3aKOH IIOCTOSIHCTBA COCTaBa BEUIECTBA. [HIIbI
KPUCTAIUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMUECKON PEIIETKHU.

[TonsiTue o nucnepcHbIx cucteMax. ICTUHHBIE U KOJUIOWIHBIE paCTBOPBI. MaccoBas 1071 BEUIECTBA B pACTBOPE.

Knaccudukanus HeopraHnyeckux coenuHeHnid. HomeHkaTypa HEOpraHW4YecKWx BeHIeCTB. | eHeThyeckas CBS3b
HEOPraHMYEeCKUX BEILECTB, TPUHAIICKAIUX K PA3JIUYHBIM KJIAaCCaAM.

Xumnueckas peakius. Knaccudukainuss XMMUYECKUX PEAKIUMNA B HEOPraHMYECKOM M OpraHMYecKOM XHWMHU. 3aKOH
COXpPaHEHHMS MACCHI BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUHU TPU XUMHUECKUX PEAKIIMSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pasIuyHbIX (akTopoB. OOpaThMble peaknuu. XUMHUYECKOE PaBHOBECHE.
@DakTOpPHI, BIUAIOLIME HA COCTOSTHUE XUMUYeCKOro paBHoBecus. [Ipunuun Jle Hlartense.

Onektponutuueckas nuccormanusa. CuiibHbIE U ciiadble 3JeKTpoiuThl. Cpena BOJHBIX PacTBOPOB BEIIECTB: KHUCIA,
HEUTpaJIbHAas, LIECJIOYHAsL.



OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCHepUMEHTAIBHBIC METOMBI W3YYCHHS BEIIECTB W WX MpeBpalieHuil: aeMoHcTparus Ttaomui «llepumomnyeckas
cuctemMa xummuuecknx aiemeHtoB JI. M. MennmeneeBa», m3ydeHrne Mojeliell KPUCTALIHMYECKUX PEMIETOK, HAOIIOJECHUE W
OMKCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3jIOkKEHUE MEPOKCHAA BOJOPOAa B MPUCYTCTBUM KaTalll3aTopa,
onpeJesieHue Cpeibl PacTBOPOB BEIIECTB C MOMONIBI0 YHHMBEPCAJIBHOTO HMHAMKATOPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBE/ICHHE NMPAKTHUECKOU paboThl « BiusiHue pa3inyHbiX (HaKTOPOB HA CKOPOCTh XUMUYECKOM pPEeaKIum.

PacuérHblie 3anaumn.

Pacuétel Mo ypaBHEHUSIM XUMUYECKUX PEAKIUN, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIB30BaHUEM
MIOHATHS «MAaccoBas JI0Js1 BEIIECTBAY.

Heoprannyeckasi xumust

Hewmeramnel. [lomoxenne HemeramnoB B Ilepumoamyeckoit cucreme xumuueckux snemeHToB JI. M. MeHnneneeBa u
OCOOCHHOCTH CTpOEHHUSI aTOMOB. DU3NUYECKHE CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAUIOB (HAa MPUMEPE KUCIOPOa,
cepsl, pocdopa u yrieposa).

XVMMHUUYECKHE CBOMCTBA BAXKHEWINIMX HEMETAIOB (TajoreHOB, cephl, a3ora, docdopa, yriepoga U KpeMHHs) U UX
COEIMHEHU (OKCUIOB, KUCIOPOACOAEPKALTUX KUCIOT, BOAOPOIHBIX COSAMHEHUI).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Meramnel. Ilonoxenne wmeramnoB B llepuommueckon cucreme xumuueckux osnemeHtoB /[l M. Menneneesa.
Oco0OeHHOCTH CTPOCHUS DJCKTPOHHBIX 00004YeK aToMOB MeTauioB. OO6mue du3nyeckue cBoiicTBa MeTaioB. CIuiaBbl
METAIJIOB. DJIEKTPOXUMHUUECKUN P HAMIPSYKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATpUM, Kaaui, KaIbIMi, MarHui, allOMUHUM, IMHK, XPOM, >KEJIE€30,
Me€Jlb) U UX COCAUHEHUM.

OG61ue crocoObl MoyueHus: MeTauioB. [lpumMeHeHre MeTauioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJIbl U3YyUYECHUS] BEUIECTB U MX MPEBpAIICHUN: U3YUYEHUE KOJUIEKIHMH «MeTaibl U CIUIaBbD»,
o0paslioB HEMETAUIOB, PEIICHHE OJKCIEPUMEHTANBHBIX 3a/ad, HaONIOJCHUE U ONUCAaHWE JEeMOHCTPAIIMOHHBIX W
J1a00PATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHUIA ATFOMUHUS C PACTBOPAMU KHUCJIOT M IIEJI0YEH, KaueCTBEHHBIE PEaKIIUU
Ha KaTUOHBI METAJIJIOB).



Pacuérnrlie 3agaun.

Pacuérer Macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WM O0BEMY OTHOTO W3
Y4acTBYIOIIMX B PEaKIMH BEIIECTB, pacué€Tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIUHU, €CIM OJHO U3
BEILIECTB UMEET NPUMECH.

XuMHUA U KU3Hb

Ponp xumum B oOecrnedeHHHM HKOJIOTMYECKOM, PHEPreTUYECKON W MUINEeBOW O€30MacHOCTH, Pa3BUTHU MEIUIIMHBIL.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BENIECTB U XUMUUYECKUX PEAKIIUM.

[Ipencrapienus: 006 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOTYyYEeHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB U MATEPUAJIOB: BAXKHEHIIME CTPOUTEIIBHBIE MATEPUAIIbl, KOHCTPYKLIHMOHHBIE MaTEPUAJIBL,
KpackKH, CTEKJIO, KepaMuKa, MaTepuaiIbl Ul SJIEKTPOHUKH, HAaHOMAaTepUalibl, OpraHUYeCKHe U MUHEpAJIbHBIC YA00pEHUSI.

XuMusi U 3J0pOBbE YEJIOBEKA: IpaBUJa HCIOJIb30BAaHUS JICKAPCTBEHHBIX TMPEMapaToB, MpaBujiaa OE30MacHOrOo
HCIIOJIb30BaHUs MPENapaToB OLITOBON XMMHUU B MOBCEHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzamus MexXnpeIMeTHBIX CBSI3€H MpU MU3ydyeHUU OOIIeH M HeopraHudecko xuMuu B 11 Kjacce ocymiecTBiIsIETCs
Yyepe3 UCIOJIb30BAaHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX MOHSATUN, TaK M TOHATUN, SBISIONIUXCS CHCTEMHBIMH JIJIs
OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJU3, CUHTE3, Kilaccudukarus,
MEPUOIMNYHOCTD, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHHUE, SIBIICHUE.

@dusuka: mMaTepusi, YJHEpPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, MU30TOM, PAAUOAKTUBHOCTbH, MOJIEKYIIA,
DHEPTETUYECKUIN YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSTHUE BEIECTBa, (DU3NIECKUE BEIMUNHBI U €UHUITBI KX
W3MEpPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3M, sKocucTema, Oumocdepa, MaKpo- M MUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIEC TOPOIBI, TTOJIE3HBIE HCKOTTAEMbIE, TOTUIUBO, PECYPCHI.

TexHonmorusi: XUMUYECKas MPOMBIIUIEHHOCTh, METALUIYPTHUsi, MPOU3BOJICTBO  CTPOUTEIIBHBIX  MaTE€pHUAJIOB,
CEILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIILUICHHOCTh, (hapMalleBTUYECKAs MTPOMBIILIEHHOCTh, MPOU3BOICTBO



KOCMCTHUYCCKUX  IIPCIIapaToB, IIPpOHU3BOACTBO KOHCTPYKIHMOHHBIX MaTcpuaioB, QJICKTPOHHAA IMIPOMBIIIJIICHHOCTD,
HAHOTCXHOJIOTHUU.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMM HA FA30BOM YPOBHE CPEJIHEI'O
OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHs OOYYaIOUIMMUCS MPOTpamMM CpPEAHETO OOIIero
oOpa3oBaHMsl (JIMYHOCTHBIM, METAlpeIMETHbIM WU THpeaMeTHbIM). HayuHo-meToaumueckoil OCHOBOM s pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS INMPOTPaMM CpPEAHEr0 OOIIEro O0pa30BaHUS SBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

B cooTBeTcTBUU ¢ CUCTEMHO-AESITEIFHOCTHBIM MOJXO0/IOM B CTPYKTYpE€ JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpEAMETa
«XUMHsD» Ha YPOBHE CPEHETO OOIIET0 00pa30BaHusl BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYyYaroIMMHCA POCCHUMCKOM TpakJaHCKOM HMIAEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITENIbBHOCTH U CAMOONPEIEIICHHUIO;

HaJIMYMe MOTHBAILIMU K 00y4EHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHH JTMYHOCTA Ha OCHOBE KITFOUEBBIX IEHHOCTEH U MCTOPHUECKUX
Tpaguiuii 0a30BOM HAYKW XUMUH,

TOTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCs PYKOBOJACTBOBATHCS B CBOEH JAEATEIbHOCTU LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MIPUCYIIMMH LIEJTOCTHOW CHUCTEME XUMUIECKOTO 00pa30BaHUS;

HaJIMYUE TPABOCO3HAHMSI 9KOJIOTHUECKON KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTH IETTU M CTPOUTH KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUSA MpeaMeTa «XUMUS» TOCTUTAIOTCS B EIUHCTBE YYEOHOM W BOCIIHMTATEIHHON
JESITEIbBHOCTY B COOTBETCTBUU C T'YMaHHUCTUYECKHMMH, COLUMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMH U
ujearaMid POCCHICKOTO TpakJaHCKOTO OOIIecTBa, NPHUHATHIMH B OOIIECTBE HOpPMaMHd W NpaBWJIAaMU IOBEJEHUS,
CIIOCOOCTBYIOLTUMH MPOIIECCaM CaMOTIO3HAHNUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS TUYHOCTH 00YYArOIIHXCS.

JIMYHOCTHBIE Pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTpakaroT CHOPMUPOBAHHOCTH OMbBITA MO3HABATEIBHON W
MPAKTUYECKOHN JEATEeIbHOCTH 00yUaIOIUXCs 110 pealn3aliy MPUHATHIX B O0IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUSA .



0CO3HaHMsI OOYYAIOIIUMHKCS CBOUX KOHCTHUTYIIMOHHBIX TIPaB U 0053aHHOCTEH, YBaXKEHHUS K 3aKOHY M MPABOTIOPSJIKY;

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
JOCTH)KEHUSI HAYKH €CTh Pe3yJbTaT JJIUTENbHBIX HAOIOJACHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, 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 3JI0pPOBOTO M 0O€30IMacHOro o0pasa >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 IICHHOCTH TMPAaBUJI HHAUBUIYAIHPHOTO M KOJUIGKTUBHOIO O€30MacHOr0 TMOBEACHUS B CHUTYyalUsX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;



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

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMITIETEHTHOCTH B Y4EOHO-HCCIEOBATEIILCKON ACATEIBHOCTH, OOIIECTBEHHO ITOJIE3HOM,
TBOPYECKOW M IPYTUX BUAAX JIEATEIIBHOCTH;

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

MHTEpeca K MPaKTUUYECKOMY H3Y4YEHHUIO Mpodeccuil pa3inyHOrOo pojaa, B TOM UHCIE€ HA OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHUHN IO XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHIYyaJIbHOM TpaeKTOpUU oOpa3oBaHus, Oyayiieil npodeccuu u peann3anuu
COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOIICHUS K MIPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM, BIUSHUS dKOHOMHUYECKHX TPOIECCOB HA COCTOSHUE
MIPUPOIHON U COUUAIBHOU CPEJIbI;

OCO3HaHMUSI HEOOXOAUMOCTH HCIOJB30BAaHUSA JIOCTMKEHMM XMMUU JUIs PEIICHUS BOIMPOCOB PaIlMOHATIBLHOTO
MPUPOIOTIONb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEIA OKPYXKAKOLIEW NPUPOJHON Cpeae, YMEHHUsS IPOTHO3UPOBATH
HEOIaronpusITHBIC YKOJIOTHIECKUE TTOCIICCTBUS MPEANPUHIMACMBIX ACHUCTBUHN U MPEIOTBPAIIAT UX;

HAJUYUsl Pa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUSI, YKOJOTHYECKON KYJIbTYpPbhI, OMbITA JESITEIHHOCTH JKOJIOTHYECKOU
HaIMpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTHCS MMU B TIO3HABATEJIbHOW, KOMMYHUKATUBHOW M COIMAJIBHON MpaKTHKE,
CIIOCOOHOCTH M YMEHUS aKTHBHO MPOTHUBOCTOATH UJICOJIOTHH XeMo(oouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

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



NOHMMaHUsl CHEUM(PUKHA XUMUU KaK HAyKH, OCO3HaHHA €€ poiMd B (POPMUPOBAHUHU PALUOHAIBHOIO HAYYHOTO
MBIIUICHHSI, CO3/IaHUU IEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKaIoIIeM MHpE KaK O €IMHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTM XHMHMM JJIi COBPEMEHHOW IMBWIM3AlMM: B €€ T'yMaHHUCTHYECKOU
HaNpaBJIE€HHOCTH M BAXKHOM pOJIM B CO3JIaHUU HOBOH 0a3bl MaTepualbHOM KYJbTYphl, PELICHUU TIJI00AIBbHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOI, S3HEPTETUUECKON, MUIIEBON U 3KOJOTUYECKON 0€30IaCHOCTH, B Pa3BUTUHU
MEJULMHBI, 00ECIICYEHUH YCIOBHM YCIIEIIHOTO TPpyAa U 3KOJIOTUYECKH KOM(POPTHOM KM3HU KAXKOT0 4jieHa OOLIECTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: MOHHMMAHMS CYIIHOCTH METOJOB IO3HAHUsSA, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJy4YaeMble 3HAHUS Ul aHan3a M OOBSCHEHUS SBJICHUN OKPYXAlOUIEro Mupa U
IPOUCXOSAIINX B HEM W3MEHEHUN, YMEHUS JIel1aTh OOOCHOBAHHBIEC 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (PAKTOB U UMEIOILUXCS
JAHHBIX C IEJbIO OJIYYEHHS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HMCHOJb30BATh XMMHUYECKHE 3HAHUA ISl PELICHUs MPOOJEeM B peajbHBIX KU3HEHHBIX
CUTYaLUSIX;

MHTEpPECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHMUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IOJIYYEHHIO HOBBIX
3HAHUM MO0 XMMHUHU B COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHbIX cepax npodecCHoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeamMeTHble pe3yibTaThl OCBOEHUS YYEOHOro mpeaMmeTra «XUMUsS» Ha YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUYUMble JUISI  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYUYaAIOIIMXCA  MEXKIUCUUIUIMHApDHBIE  (MEXIIPEAMETHBIEC)
OOlIeHAYYHbIE TOHATHUS, OTPaKAIOIIME IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEUU(PHUKY METOAO0B MO3HAHMUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (MarTepHs, BELIECTBO, SHEPrus, SBJICHUE, IPOLIECC, CUCTEMa, HAy4yHBIH (akKT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);



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

CIIOCOOHOCTh OOYYaIOUIUMXCS MCIOJb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W
YHUBEpCAJIbHbIC YUCOHBIC ICUCTBUS B MO3HABATEIIHFHON M COIIMAIBLHOM MPaKTHKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHUE  YHHBEPCAJbHBIMU  y4Y€OHBIMH  I103HABATEJIbHBIMH,
KOMMYHHMKATUBHBIMU U PETYJISITUBHBIMU JICCTBUSIMH.

OBJaeHue yHUBEPCAJILHBIMYU YU€OHBIMY MO3HABATEIbHBIMU € CTBUAMM:

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

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

ONpEeAesATh LEJIH JEITEILHOCTH, 3aJaBas mapaMeTpbl W KPUTEPUM HX JOCTHXKEHHS, COOTHOCUTH PE3YJIbTAThI
JESITEIbHOCTH C MIOCTABJICHHBIMHU 1IEJISMU,

HCIIOJIB30BaTh MPYU OCBOSHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILJICHUS — BBIACISITh XapaKTepPHbIE TPU3HAKY MOHIATHI U
YCTaHaBJIMBATh UX B3aMMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIIME MOHSITHUS ISl OOBSICHEHUS OTACIBHBIX (PAKTOB U SIBJICHU;

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

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY U3YyUYaeMbIMU SIBIICHUSIMU;

CTPOUTh JIOTUUECKUE paCCYXJeHUsl (MHIYKTUBHBIC, ACAYKTUBHBIC, MO AHAJIOTHH), BBISBISTH 3aKOHOMEPHOCTHU H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKJIFOUCHUS,

PUMEHSTh B IIPOIECCe MO3HAHUS, MCIONb3yEeMble B XHUMHH CHUMBOJHYECKHE (3HAKOBBIC) MOJICIH, TTPeoOpa3oBbIBATH
MOJICIbHBIC TPEJICTABICHUS — XUMHUYECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XHMHUYecKas (opMyia, ypaBHEHHE XHUMHUUYECKOM
peaKkiMu — TpU pPEHICHUH Yy4eOHBIX TIMO3HABATEIBHBIX W TMPAKTUYECKHX 3a]ad, MPUMEHATH Ha3BaHHBIE MOJICIIbHbBIC
MIPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUYaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUA:

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

dbopMyIHpOBaTH €N U 33/1a4d UCCIIEIOBAHUS, UCIIOJIH30BATh MOCTABICHHBIE M CAMOCTOSITENHPHO CHOPMYITUPOBAHHBIC
BOINPOCHI B KauyeCTBE HMHCTPYMEHTA IO3HAHUS W OCHOBBI i (POPMHpPOBAHUS THIOTE3bl MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;



BJQJI€Th  HaBBIKAMH  CAMOCTOSITEIBHOTO  IJIAHUPOBAHMS U TPOBEJEHUS  YUYEHUYECKHX  JKCIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHs HaOM0JaTh 3a XOJOM TpoIlecca, CaMOCTOSATENbHO MPOTHO3HPOBATh €ro  pe3ynbTar,
dbopMynupoBath 00OOIIEHHS M BBIBOJB OTHOCHTEIHHO JIOCTOBEPHOCTH pPE3yNbTATOB HCCIEIOBAHMS, COCTaBIAThH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIeAOBATENIbCKOM M TMPOEKTHOW JEATEIbHOCTH, MPOSBIAThH CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PEUICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHUIO PA3JIMYHBIX METOJO0B
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCS B PpA3JIMYHBIX HCTOYHHMKAX HHPOpMaIMK (HAYYHO-TIOMYJIApHAs JIUTEepaTypa XUMHYECKOTO
COJIep)KaHusl, CIIpaBOYHbIE IMOcoOus, pecypchl WHTepHeTa), aHaIM3UpOBaTh MHPOPMALUIO DPA3NUYHBIX BHUIOB U (opm
MIPEICTABICHUS], KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

dbopMyIUpPOBATH 3alPOCHl U MPUMEHSTH Pa3IMUHbIC METO/bI MPU MOUCKE U OTOOpEe UH(pOpMAIUU, HEOOXOAUMOU st
BBINIOJIHEHHSI YYEOHBIX 33]1a4 OMPEACIEHHOTO 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 HAy4YHbI $3BIK B KayecTBE CpPEJICTBAa MpU padboTe ¢ XUMHUYECKOM uHpopManueil: NPUMEHSTH
MEXIpeAMETHbIC ((hU3HUEeCKUEe U MaTeMaTHUeCKue) 3HAKK U CUMBOJIBI, POpMyIibl, a00peBUATypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISIAHOCTH.

OBjaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1€CTBUSIMU:

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

BBICTYIIaTh C MPE3EHTALMENl pPEe3yJbTaTOB I103HABATEIILHON JESATENBHOCTH, ITOJYYEHHBIX CaMOCTOATENIBHO WIH
COBMECTHO CO CBEPCTHUKAMM MPU BBHINOJHEHUH XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIEIOBAHUIO



CBOMCTB M3y4aeMbIX BEILIECTB, pean3alui y4eOHOro npoekra u (popMyIupoBaTh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
MCCIIETIOBAHMM MyTEM COTIIACOBAHMS ITO3UIIMHI B X0/1€ 00CYKI€HUSI U OOMEHAa MHEHUSMHU.

OBJiaieHNe YHUBEPCAJIbLHBIMYU PEryJISSiTUBHBIMU AeCTBUAMMN:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATENbHYIO JEATEIBbHOCTD, ONpEAeIsis e€ e U 3aauH,
KOHTPOJUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH IMpEIaraéMblil alropuT™M ACHUCTBUN TpPHU BBITOJIHEHUH
y4eOHBIX U UCCIIEIOBATEIbCKUX 3a]1a4, BRIOUpaTh Hanbosee 3(h(HEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YYETOM MOTYyYeHUs HOBBIX
3HaHUU O BEIIECTBAX U XUMHUYECKUX PEAKIIUSX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH I€ATETbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN 0 XMMHYECKOM COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POJTU XUMHUH
B MO3HAHUM SBJICHUN MPUPOJIBI, B OPMUPOBAHUU MBIIIUICHUS M KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOJIMMOU JIsl PEIICHUsS] MPAKTUYECKUX 3a7a4 U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpAasl BKJIIOYAET: OCHOBOIOJIATAIOUINE MOHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJICKTPOHHAsI 000JI0YKA aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMUYECKASI CBSI3b, CTPYKTYpHAS
dbopmyna (pa3BépHyTasi U COKpaIiéHHas ), MoJib, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBINA CKEIET, PyHKIIMOHAThHAS
IpyIIa, paavkajl, W30MEPHUsS, U30MEPhl, TOMOJOTHUYECKUN Psili, TOMOJIOTH, YIJIIEBOAOPOAbI, KUCIOPOI M a30TCOIAEpHKALIUE
COCIMHEHHUs, MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS); TCOPUU U 3aKOHBI (Teopus
CTpPOEHMS Opranndeckux BemectB A. M. byTiepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S3bIK XMMHWH; MUPOBO33PCHUECKHE 3HAHUS, JICKAIIWE B OCHOBE IMOHUMAHMUS IMPUUYMHHOCTU U CHUCTEMHOCTH XHMHYECKHX



ABJICHUM, (HAKTOJOTUYECKUE CBEJEHUS O CBOMCTBAxX, COCTaBe, MOJTYYECHUHM M OE30MaCHOM HCIOJIb30BAHUU Ba)KHEHIIMX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU JIEATETLHOCTH YEJIOBEKA;

c(hOPMHPOBAHHOCTh YMEHUW BBISBJIATh XapaKTEpHbIC TPU3HAKA TIOHSTHH, YCTAHABIMBAaTh WX B3aUMOCBS3H,
UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS ITPHU OMKUCAHUU COCTaBa, CTPOEHUS U NIPEBPAILICHU OPraHUYeCKUX COeIMHEHMUIA;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIIOIBH30BATH XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOW) POPMYIT OPraHMUYECKUX BEUIECTB U YPABHEHUM XUMHYECKUX PEAKIUHN, U3TOTaBIMBATH MOJIEIH
MOJIEKYJT OPTaHUICECKUX BEMIECTB IS WJUTFOCTPAITMHN UX XUMUYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMCHHI yCTaHABIMBATh NMPHHAICKHOCTh W3YUCHHBIX OPTaHMYECKUX BEIICCTB IO WX COCTaBY H
CTPOCHHUIO K ONpEeNeIEHHOMY KJIacCy/TpyIine COeAMHEHUH (YIJIeBOJOPOJbI, KUCIOPOI U a30TCOECpKAIlIUe COCIUMHECHHS,
BBICOKOMOJICKYJISIpHBIC COCIMHEHMs), TaBaTh WM Ha3BaHUs MO cucteMatuueckoi Homenkiarype (IUPAC), a rtakke
MIPUBOJNTHh TPUBUAIBHBIC HA3BaHMS OTACIBHBIX OPTaHUYECKHUX BEIISCTB (ITHUJICH, MPOIMWIICH, alleTHJICH, STHUJICHTIIUKOJIb,
rmnepuH, ¢GeHon, (GopManbAeTH I, ameTalbIerua, MypaBbHHAsS KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHUCIOTa,
CTeapuHOBAs KUCJIOTA, TIII0K03a, PPyKTO3a, Kpaxmall, [EeJUTI003a, TIIUIWH);

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

c(hOpPMHPOBAHHOCTh YMECHHS TIPUMEHSThH TOJIOKCHHUS TCOPUU CTPOSHHUS OpraHnyYecKkux BemiecTB A. M. Bytieposa ms
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MAacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTpPOCHHUE, (PU3MYECKHE M XUMHUYECKHE CBOMCTBA THUITMYHBIX
MPEACTaBUTENCH PAa3IMYHBIX KJIACCOB OPraHWYECKUX BeEIIeCcTB (METaH, 9TaH, HTWICH, NMPOMUJICH, aleTuseH, Oyraauen-1,3,
MeTunoyTaaueH-1,3, 6eH3071, METaHOJ, STaHOJ, ATHJICHTIINKOJIb, TIIUIEPUH, (PEHOI, alleTaIbICTHI, MypaBbUHAS U YKCYCHasI
KHUCIIOTHI, TJIOKO3a, Kpaxmall, [eJUTI003a, AMIHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIAY HUMU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUYHUKH YTIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOHBIN a3, Yrojb),
CIIOCOOBI UX TIEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepadboTKH;



c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS O XHMHUYECKUM YpaBHEHHsSIM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEIECTBA WU MPOAYKTa PEaKITUHU TI0 U3BECTHBIM Macce, 00BhEMY, KOJTUYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB WU
MIPOJIYKTOB PEAKLIUN );

c(hOpMHUPOBAHHOCTh YMEHHM BIIAJIETh CUCTEMOW 3HaHU 00 OCHOBHBIX METOJaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B
XUMUU TPU U3YYCHHH BEIIECTB M XMMHUYECKUX SIBICHUH (HAOMIOJEeHNEe, WU3MEpPEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE),
MCIIOJIb30BaTh CUCTEMHBIC XUMUUYECKHUE 3HAHUS JUIsl IPUHATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHHUEM;

c(hOPMHPOBAHHOCTh YMEHHH COOMIOAaTh TPaBWIA IIOJB30BAHUSA XUMHUYCCKOHM TOCyAod W J1abopaToOpHBIM
o0opyJ0BaHUEM, a TaKXke IMpaBuia OOpalleHUss C BEIIECTBAMU B COOTBETCTBHU C HMHCTPYKUIUSIMH IO BBITOJHEHHUIO
71a60pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBITIOJHATh XUMUYECKHHA SKCIIEPUMEHT (IIPEBPAIICHHUS OPTaHHYECKUX
BCIIIECTB MPU HArPEBAHUM, IMOJyYEHHE dTHUJICHA M M3yUYCHHE €T0 CBOMCTB, KAUYCCTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIICCTB,
JeHaTypaIys OEIKOB IPH HAarPEBaHUH, IBETHBIE PEAKITUN OCIIKOB) B COOTBETCTBHH C TIpaBUIaMU TEXHUKU 0€30TIaCHOCTH TIPH
oOpaIieHn ¢ BEIIECTBAMU U JIA0OPATOPHBIM 00OPYIOBAaHUEM, MPEACTABIATh PE3yJbTaThl XUMUUECKOTO KCIEPUMEHTA B
(dbopme 3anucu ypaBHEHH COOTBETCTBYIONIUX PEAKINI 1 POPMYIUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHPOBAHHOCTh YMCHHH KPHUTHUYECKH aHAJM3MPOBATH XHUMHYECKYI0 HH(POPMAIHIO, IMOJyd4aeMyl W3 pPa3HBIX
MCTOYHHUKOB (CpeCTBa MaccoBOi MHGopmanu, MHTEpHET U APYyTUX);

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIIO/IATh IPaBHJIa DKOJOTHYECKH I11e71ecO000pa3HOT0 TMOBEJASHUS B OBITY U TPYHAOBOM
JESTEPHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBbS M OKPYXKAIOMICH NPUPOAHOW Cpeabl, OCO3HaBaTh OMACHOCTh
BO3JICHCTBHS HA KUBBIC OPTaHU3MbBI OTIPEICTIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMas cMbIch nokazarens [1JIK, moscHsaTs Ha
IpUMeEpax CrocoObl YMEHBIIICHUS U MTPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHSI HA OPTaHU3M YeJIOBEKa,

U OOyYaroIMXCS C OTPAHHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE IPUMEHSATHh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHU;

JUTSL CJIETIBIX U CITA0O0BHISIIUX OOYYarONIUXCs: YMEHUE HCIOIBh30BaTh pebe(HO-TOUCUHYIO cucTeMy 0003HaueHuid JI.
Bpaitns nis 3anucu xuMudeckux Gopmyi.



11 KJTACC

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

Cc()OPMUPOBAHHOCTb MPEICTABICHUM: O XMMHYECKOM COCTAaBIISIIOIIEH €CTECTBEHHO-HAyYHOW KAapTHUHBI MHpA, POJIU
XUMHHM B TIO3HAHUU SIBJICHUHM MPUPOABI, B (OPMUPOBAHUU MBILUIEHHUS W KYJbTYpbl JUYHOCTH, €€ (DYHKIHOHAJIBHOM
IPaMOTHOCTH, HEOOXOJIMMOM JJI pEelIeHUs] MPAKTUYECKHX 3a/lad M SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIECHHSI K CBOEMY
3I0POBBIO U IPUPOIAHON CPEE;

BJIAJICHUE CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBONOJAralOUIUE MOHATUSA (XMMHUYECKHUI 3JIEMEHT,
aToMm, W30TOM, S-, P-, d- DIIEKTPOHHBIE OPOWUTAIM aTOMOB, WOH, MOJIEKYJId, MOJIb, MOJIIPHBIH OO0BEM, BaJICHTHOCTH,
ANEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHCIICHHS, XUMUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOIHAsA),
KpUCTaJUIMYECKasi PEIIETKA, TUIIbl XUMUYECKUX pPEeaKUUid, pacTBOP, JJIEKTPOJMTHI, HEIIEKTPOJUTHI, JIEKTPOJIUTHYECKAs
JTUCCOLIMALINS, OKUCIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOW PEAKIMU, XUMHUYECKOE PABHOBECUE); TEOPUHU U 3aKOHBI
(TeopHust PAEKTPOIUTHUCCKON JUCCOIMAIINM, TIepuoandeckuii 3akon JI. . MenaeneeBa, 3aK0H COXpaHEHHSI MAacChl BEIIIECTB,
3aKOH COXPAHEHMS U MPEBPALICHUS YHEPTUU NPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKHM SI3bIK XMMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JEeXalllue B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTHM XWUMHUYECKHX SIBJICHUH,
(aKTOJOrMYeCKHe CBECHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MMaCHOM HCIOJIb30BAHNUN BAKHEUILIMX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM IeATEIBHOCTH YEI0BEKa,

cOPMUPOBAHHOCTh YMEHUN BBISABIATh XapaKTepHbIE MPHU3HAKA TOHATHM, YyCTaHaBIMBaThb MX B3aUMOCBSI3b,
MCITOJIB30BaTh COOTBETCTBYIOIIKE MTOHATHUS ITPU ONMCAHUHA HEOPTaHWYECKHUX BEIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN MCHOIB30BATh XMMUUECKYIO0 CUMBOJIMKY ISl COCTaBIEHUsI (POPMYJI BEIIECTB U ypaBHEHUIN
XUMHUYECKUX peakiuil, cuctematniyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX
BeILECTB (yrapHblii ra3, yriaekHucibli ra3, aMMHUak, rai€Has U3BeCThb, HEral€Has H3BeCTh, TUTHEBASI COAA, IMPUT U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHUI ONPEEISTh BAJICHTHOCTh M CTENEHb OKUCIECHUS! XUMUYECKUX AJIEMEHTOB B COCAMHEHUSAX
Pa3IMYHOrO0 COCTaBa, BUJ XMMHYECKOW CBS3M (KOBAJIEHTHAs, MOHHAS, METAJIIMYECKas, BOJAOPOJIHASA) B COCAMHEHUSIX, TUI
KPUCTAJUIMYECKON PElIETKM KOHKPETHOTO BEUIECTBA (aTOMHAsA, MOJIEKYJIIpHAsi, HOHHAs, METAJNINYECKas ), XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COEAMHEHUM;



chOpPMHUPOBAHHOCTh YMEHHH YyCTaHABIWMBAaTh IPUHAJIC)KHOCTh HEOPTraHMYECKHWX BEIIECTB IO HX COCTaBYy K
onpenenéHHOMY KJIacCy/Tpymie COeAMHEHUH (MMPOCThIC BEMIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIBI, OCHOBAHUS, KACIIOTHI,
aM(pOTEpHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICH Mepuonyeckoro 3akona J[. M. MenneneeBa U JeMOHCTPUPOBATh €0
CHUCTEMATU3UPYIOIIYI0, 00BICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTePHU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX JIEMEHTOB 1—4 mepuoaoB
[Mepronnyeckoit cuctembl xumuueckux auieMeHToB J[. WM. MeHneneeBa, HCIONB3ysl MOHATHSA «S-, P-, O-3IEKTpOHHBIC
opOUTaNINY», «IHEPIETUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XUMHUUYECKUX DBJIEMEHTOB U HX
COCIMHECHUH 10 nepruoiaMm U rpymnmnam llepruoanueckon cucteMsl xumudeckux sneMeHToB 1. . Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB
pPa3IMYHBIX KJACCOB, MOATBEPKAATh CYLIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXIAY HEOPraHMYECKHMH BEIIECTBAMU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHM;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIIUU MO PA3IUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupymroImx BelIeCTB, TEIIOBOMY 3G ®dEKTy peakIuyd, W3MCHCHHUIO CTEICHEW OKHCIICHHS SJEMEHTOB, OOpaTHMMOCTH
PEAKILINH, YUYACTHIO KaTalnu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHU COCTABJISATh YPABHEHUS PEAKIIUNA PA3JIMUHBIX TUIOB, MOJHbBIE U COKpAIIEHHBIE YPaBHEHUS
peakIuii FOHHOTO 0OMEHA, YUUThIBasl YCIOBUS, IPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIMH, IMOJATBEP)KIAIOIIME KAYeCTBEHHBIM COCTAaB  Pa3lIMYHBIX
HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH pPAaCKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCca ITUX PeaKIuii;

c(hOPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKkIuu OT Pa3IuvHbIX (PAKTOpPOB;
XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS B 3aBUCMMOCTH OT BHEIIHETO Bo3jelcTBus (mpuHuun Jle [laTtense);



c(hOPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XHUMHUYECKHE IIPOIECCHI, JICKAIIME B OCHOBE IPOMBIIIJICHHOIO
MOJIyYEHHUs] CEPHOM KHCIIOThI, aMMHAKa, a TaKXe CPOPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHUUIAX U
AKOJIOTHYECKUX MPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIUUCICHHS C KCIOJIB30BAHMEM IIOHATHS «MaccoBasi JOJs BellecTBa B
pacTBope», OOBbEMHBIX OTHOIICHUHN Ta30B NP XUMHUUYECKUX PEAKIIHUIX, MACChl BEIIECTBA WK 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIUMX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(pdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS DHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHH COONIOAaTh TPaBWJIA IIOJIB30BAHUSA XUMHUYECKONM TOCyAod ® JabopaTOpHBIM
o0opyJ0BaHUEM, a TaKXke IMpaBuia OOpalleHUss C BEIIECTBAMU B COOTBETCTBHU C HMHCTPYKUIUSIMH IO BBITOJHEHHUIO
71a60pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHHH TUTAHUPOBATH U BBITIOJHATh XUMUYECKHHN SKCTIEPUMEHT (PpasiIoKeHHE MMEPOKCHIa BOAOPOIa
B MMPUCYTCTBUHU KaTaIM3aTOpa, OTMPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C TIOMOIILI0 YHUBEPCATHLHOTO WHINKATOPA, BIHSHHUC
pasTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakliy, peaKkIMi HOHHOTO 0OMEHa, KaueCTBEHHBIE pPEaKINMK Ha CyIbdar-,
KapOOHAaT- W XJOPUA-aHHOHBI, HA KAaTHOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo TemMaM «MeTtamisy u
«HemeTamnel») B COOTBETCTBUU C MPaBUJIAMU TEXHUKUA O€30MACHOCTH TpPH OOpaIllleHUH C BEIIECTBAMHU U J1abOpaTOPHBIM
o0opyI0BaHUEM, MPEACTABIATh PE3yIbTAaThl XUMUYECKOTO KCIEpHUMEHTa B (hOpPME 3aliCH YpaBHEHUN COOTBETCTBYIOIIHMX
peakuuii 1 GOpMyIUPOBATH BBHIBOJIBI HA OCHOBE ATHUX PE3YIIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAIM3UPOBATH XHUMHYECKYI0 HH(POPMAIHMIO, TMOJYy4aeMyl0 W3 pPa3HbIX
HMCTOYHHUKOB (CpEJICTBA MACCOBOM KOMMYHHUKaluu, UHTEpHET U IpyTuX);

c(hOpPMHUPOBAHHOCTh YMEHUW COONIOAATh MpaBUjia AKOJIOTHYECKH IEeTIeCO00pPa3HOTO TMOBEACHUS B OBITY U TPYIOBOM
JEATETPHOCTH B IICNIAIX COXPAHEHHUS CBOETO 370POBbS M OKPYKAIOIICH NPHUPOAHOW Cpeapl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHS Ha JKMBBIC OPTaHWU3MBI OINPEACIEHHBIX BEIIECTB, TOHMMas cMbici mokaszatens [1/IK, moscHsITh Ha mpumepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa,

JUIsT OOyYaroIIMXCS C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE MPUMEHSATh 3HAaHUS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBJICHUI;



JUTSL CJIETIBIX U CIA0OBHUASIIIUX OOYYalOUIUXCs: YMEHUE HCIOJb30BaTh pelbe(hHO-TOUCUHYIO cUCTeMy 0003HaueHui JI.
Bpaiins ayis 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeIuHeHus

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
IIpeameT opraHudeckoil XMMHH, €€
1 PeIMET Op 1 02.09.2024
BO3HUKHOBCHUE, PA3BUTHE U 3HAUCHHE
Teopust CTpOCHUST OPraHUYCCKUX
2 coenuneHuiit A. M. byrieposa, eé 1 09.09.2024
OCHOBHBIE ITOJI0XKEHUS
[IpencraBnenue o kiaaccupuKauu
opraHnyeckux Bemrects. Homenkiarypa
3 P P 1 16.09.2024
(cucremaTHueckasi) U TpUBHAJIbHBIC
HA3BaHUS OPTAaHUYECKHX BEIIECTB
AJKaHBI: COCTaB U CTPOEHHE,
4 1 OTP 1 23.09.2024
TOMOJIOTHYECKHU PSJT
MertaH u 3TaH — IIpoOCTEUIIe
5 P 1 30.09.2024
MPEJICTAaBUTEINA ATKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 07.10.2024
OTHIEH U NPONWIECH — IIPOCTEHIINE
7 P p 1 14.10.2024
MIPEJICTAaBUTEIINA ATKEHOB
IIpaxtrueckas padora Ne 1. «[Tomyuenue
8 P P oy 1 1 21.10.2024
ATHUJIEHA U U3yYEHHUE €TO CBONCTB
Ankanuensl. byranuen-1,3 u
9 MeTmiOyTaauen-1,3. [lonydenue 1 11.11.2024

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI




AJIKMHBI; COCTaB U OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKHI PSII.

10
AlleTHIIEH — MPOCTEHIINIA 18.11.20234
IPEJCTaBUTEIb AJIKUHOB

11 Bpluncnenus 1o ypaBHEHUIO XUMUYECKOU 95 112024
peakuuu
ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD

12 02.12 .2024
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB, 09.12.2024
HNPUHAAISKAIMX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEIN ra3 ¥ MOMyTHBIE HEDTIHBIE 16.12.2024
rassl, He)Th ¥ IPOJYKTHI €€ nepepaboTKu
[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MNPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 23.12.2024
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny 30.12.2024
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI: 13.01.2025
METaHOJ U 3TaHoJ. BonoponHas cBA3b

18 MHOroaTOMHbIE€ CIUPTHI: ATUIICHTIIMKOJIb 90.01.2025
U TIUILEPUH

19 @DeHOoI: CTpOEHUE h:[onelcynm, ¢buznyeckue 97 01.2025
Y XUMUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI u 03.02.2025
aneTanpaerul. AleTOH

91 OaHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE 10.02.2025

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA




[IpaxTuueckas padora Ne 2. «CBoicTBa

22 . 17.02.2025
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEUHOBASL KUCIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX 03.03.2025
KHCJIOT

24 Mpb1a Kak coiu Bmcmni( KapOOHOBBIX 17.03.2025
KHCJIOT, UX MOIOIIee JIeHCTBHE
Crnoxxubie 3(hUpbl Kak IPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX 07.04.2025
3¢hupoB

26 XKupsr: ruaponus, npuMeHeHue, 14.04.2025
Ouosoruueckas poiib KUpPOB
VYTiaeBonbl: cOCTaB, KilacCU(UKAIHA.

27 Baxkneiimue npencraBuTeNn: I0K03a, 21.04.2025
bpykTo3a, caxaposa

98 Kpaxmai u nesmosno3a Kak IpUpoIHbIe 98.04.2025
HOJIMMEpPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopoaconeprkamire opraHndeckue 05.05.2025
COEZMHEHUS

30 AMWHBI: METHJIAMUH U aHWJIUH 19.05.2025
AMUHOKHCIIOTHI Kak aM(pOTEpHbIE

31 OpraHUYECKUE COEAUHEHUS, UX 26.05.2025
O6uonornyeckoe 3HaueHue. [lentuabt

39 benku xkak npupoHbIe 26.05
BBICOKOMOJIEKYJIIPHBIE COETMHEHUS

33 OCHOBHBIC TIOHSTHUS] XUMHH

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN




OCHOBHBIC METOJBI CUHTEC3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1
[TnacTMaccel, KayqykH, BOJIOKHA

35 3aKTFOYUTEILHBIA YPOK 1

36 1

OBIIEE KOJIMYECTBO YACOB I10 36

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

04.09.2024

11.09.2024

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX 3JIEMCHTOB U MX COCAUHCHUM
10 TPYIIAaM U Nepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX 31eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XMMUYECKasi CBS3b, €€

BUABI; MCXaHHU3MBbI 06pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

18.09.2024

25.09.2024

BanieHTHOCTB. DNIEKTPOOTPUILIATETEHOCTD.
Crenenn okucienus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

02.10.2024

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTtrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B paCTBOpE

09.10.2024




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHEeHM. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIECTB, PA3IMYHBIX
KJIaCCOB

16.10.2024

Knaccudukanus XuMU4ecKux peakiuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MACChl BEILIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

23.10.2024

CkopocTtb peakiuu. OOpaTuMbIe peaKium.
XUMHUYECKOE PABHOBECHE

06.11.2024

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpO/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE
peakuuu. [TonsTre 00 anekTponuze
pacIuIaBoOB ¥ pacTBOPOB COJIEH

KontponbHas padoTa mo pazaeny
«TeopeTndyeckrue OCHOBBI XUMHID)

13.11.2024

20.11.2024

27.11.2024

04.12.2024

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
cHUCTEeMe XUMHUYeCKux dieMenToB /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKre CBONCTBa
METAJIJIOB

11.12.2024




15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
PS HaIIPSHKEHUI METaIJIOB

18.12.2024

16

17

18

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX
METaJIOB (HATPHUH, Kaduil, KaabIlui, MarHUi,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIUHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

25.12.2024

15.01.2025

22.01.2025

19

[IpakTuyeckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meramns»"

29.01.2025

20

21

22

Hewmeraiibl, ux mojI0KeHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckre CBOMCTBA HEMETAILJIOB.
AnoTponusi HeMeTaJuIoB (Ha IpuMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U
HUX COeIUHEHUU

05.02.2025

12.02.2025

19.02.2025

23

XuMHYecKue cBoicTBa a3oTa, pocopa u ux
COEeTUHEHNN

26.02.2025

24

25

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
AX COeINHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIMHEHUN

05.03.2025

12.03.2025

26

O0001eHne 1 cucTeEMaTU3aIMS 3HAHUI 110




TteMme «Hemeramael»y. Beruncnenus mo
YpaBHEHUSIM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHUYECKHE PACUETHI

19.03.2025

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTtayst"»

02.04.2025

28

29

30

KonrtpomnbHas pabora o remMam «MeTauibhy
u «Hemerammsny/Beepoccuiickast
IpoBepoyHas pabora

Heopr AHUYCCKUC U OPIraHNYCCKUC KUCIIOTHI.
Heopr AHUYCCKUC U OPIraHHYCCKUC
OCHOBAaHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECCTB

09.04.2025

16.04.2025

23.04.2025

31

Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,
SHEPreTUYeCKON U MUIEBOM 0€30MacHOCTH,
Pa3BUTUHU MEAUIIMHBI

30.04.2025

32

[IpencraBienust 06 0OIMMX HAYUHBIX
MPUHIUTIAX TPOMBIIIEHHOTO MTOJTYYeHUS
Ba)XKHEUIIINX BEIIECTB

07.05.2025

33

34

Yenosek B MHPE BEHIECCTB U MaTCpHUAIOB

XuMus u 30pPOBLC UCIIOBCKA

14.05.2025

21.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






