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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE cpeHero odmiero oopazoBanus pazpabotaHa Ha ocHOBe defepanbHOTO 3aKOHa OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (eepaabHOM
oOpasoBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (DPOII COO), mpeacraBneHHsix B DenmepanbHOM
rocyjiapctBeHHOM obOpazoBaTenbHoM ctanaapte COQO, ¢ yuérom Konieniuu npenogaBanus yueOHOTO npeaMera « XUMus» B
oOpa3oBarenbHbIX opranu3aunuax Poccuiickoil denepannn, peanu3yOlIUX OCHOBHbIE 00pa30BaTENbHBIE MPOTPamMMBbl, U
OCHOBHBIX mMoJIo)keHUN «Ctparerun pa3Butua BocnuTanus B Poccuiickon ®Pepepauumn Ha nepuon no 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJI0B K pa3pabOTKe MPOrpaMMbl M0 XUMUHU, K OTPE/ICTICHUIO 00Iel CTpaTeruu o0ydeHusl, BOCIIUTAHUS U
pa3BUTHS OOy4YaIOIIMXCA CpeAcTBaMU yueOHoro mpeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHble nonoxkenus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU LEJEH, COJEpKaHHs, pe3yJbTaToB OOy4YeHUs WU
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuueckoe o0pa3zoBaHue, MOTy4aeMoe BEITyCKHUKaMH 00111e00pa30BaTeIbHON OpraHu3alliy, IBISIETCS HEOThEMIIEMOM
4acThiO UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPILAIOLIUM 3TAllOM pPealn3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX LEJIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHMs. DTHU IIEHHOCTH KACAIOTCS MO3HAHUS
3aKOHOB MPUPOJbI, (POPMHUPOBAHUS MUPOBO33PEHMS M OOLIEH KyJIbTYPhl YETOBEKA, a TAKXKE SKOJIOTMUYECKH 0OOCHOBAHHOTO
OTHOUIEHUSI K CBOEMY 3J0pPOBBIO M MPUPOJHON cpene. Peannsyercs xumuyeckoe oOpa3oBaHHE OOyYarOLIMXCS Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUsl CPEACTBAMHU Y4YeOHOro mnpeaMera «XUMUS», COAEpPKAHME U MOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe MO0 XUMHUU C YYETOM crhenuduKd HAyKd XUMHUH, €€ 3HAYeHUs B TMO3HAHWU TMPUPOJBI U B
MaTepuaibHOU )KMU3HU OOLIECTBA, a TAKKE C YUETOM OOIIMX 1IeJIeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpesiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPacT OCOOYIO0 pOJIb B COBPEMEHHOW ITMBWJIM3AIUU, B CO3/IaHUU
HOBOU 0a3bl MaTepHaIbHON KyIbTyphl. OHa BHOCUT CBOH BKJIaJ B (pOpMUpOBAHUE PAMOHATIHLHOTO HAYYHOTO MBINUICHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABIECHUS 00 OKpPY’KaloIleM MUpPE KaK O €IUHCTBE MPUPOJIbI M YETIOBEKa, KOTOpoe (GopMUpyeTcst
B XMMHH Ha OCHOBE NMOHUMAaHUs BEUIECTBEHHOT'O COCTaBa OKPY’KAIOIIEro MUpa, OCO3HAHUS B3aUMOCBS3H MEXKIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTAMU MIPUMEHEHUS.



TecHO B3aMMOAECHCTBYS C IPYTMMU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTaJIa HEOThEMJIEMOU YaCTbI0 MUPOBOU KYJIBTYPHI,
HEOOXOJAMMBIM YCJIOBUEM YCIIEIIHOTO TPyJa M KU3HM KaXAoro wieHa obOuniectBa. CoOBpeMEHHas 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 coorBercTBUUM ¢ 00IMMU LEISAMU U NPUHIMIIAMUA CPEIHEr0 OOIIEro 00pa30BaHUs COAECpKAHUE MPEAMETa « XUMHUD»
(10-11 xmaccel, 0a30BBIil YpPOBCHb W3y4YCHHs) OPHEHTHPOBAHO NPEHMYIISCCTBEHHO Ha OOMICKYJIBTYPHYIO MOJTOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYIO0 UM ISl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHUS B KU3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsiomuMy  peaMeTa «XUMUs» SBIAIOTCS 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 CHCTEMBI 3HAaHUU MPU U3YUYEHHUH ITPEIMETa 00€CIeUnBaEeT BOBMOXHOCTh PACCMOTPEHHUS BCETO MHOTO00pa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUM XUMHUH.

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
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPEAEIEHHBIX TEOPETUUECKHUX YPOBHX. Tak, B Kypce OpraHMuecKoil XMMUH BellleCTBa
paccMaTpUBAIOTCS HA YPOBHE KIIACCHYECKOM TEOPUM CTPOCHUS OPraHMYECKWX COEAUHEHWH, a TaKXke Ha YpPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHHH BeulecTB. CBeneHUs 00 M3yyaeMbIX B Kypce BEIEeCTBax
JAI0TCS B pa3BUTHH — OT YIJIEBOJIOPOAOB J0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeMHEHM. B Kypce oprannyeckoi XumMmuu
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.

[To HOBBIM yTJIOM 3peHUS B IpeaMeTe « XuMus» 0a30BOr0 YpOBHS pacCMaTPUBAETCS M3yUEHHBIH HA YPOBHE OCHOBHOT'O
o0u1ero o6pa3oBaHus TEOPETUUECKUI MaTepuail U (PaKTOJIOTHYECKUE CBEACHUS O BEIECTBaX U XUMHUUECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO011as 1 HeopraHuyeckas XuMus» 00y4yaroMMcsl IIPEJOCTABIAETCS BO3MOKHOCTb OCO3HATh 3HAUYEHUE



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

Ennnas cucrema 3HaHMI O BaXHEWIIMX BEIIECTBAX, X COCTaBE, CTPOEHWH, CBOWCTBAX W MPHUMEHCHUH, & TAKXKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSX MpOTEKaHusl nomnoHseTcs B kypcax 10 u 11 kmaccoB anemMeHTamMu
coliepKaHUsl, MUMEIOIIMMU KYJIbTYPOJIOTHYECKUA U MPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3U XUMHU C IPYTUMU HayKaMU, pACKPBIBAIOT €€ pOJib B TO3HABATEIbHOM U IPAKTHUUECKOM IESTEIbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBa)KEHHUS K IMPOIIECCY TBOPYECTBA B O0OJIACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUN XUMUH,
MIOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATh WMH(OpPMAIMI0O U TPUMEHATh €€ JUIsl TMOMOJHEHUS 3HaHWM, PEHICHUS HHTEIUICKTYaJIbHBIX U
AKCIIEPUMEHTANILHBIX HMCCIEIOBATEIbCKUX 3a7ad. B 1enom cojepkaHue y4yeOHOro mpeameTra «XUMHsD JTaHHOTO YpPOBHS
M3YUYCHHS] OPUEHTUPOBAHO HA POPMHUPOBAHUE Y OOYYAIOIIUXCSI MUPOBO33PEHUYECKOM OCHOBBI JIJIsl MOHUMAaHUS (PpritocoeKux
UJel, TaKUX KaK: MaTepUalbHOE €IMHCTBO HEOPTaHUUYECKOTO U OPraHUYECKOTO MUPa, OOYCIOBICHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOCHHMEM, MO3HABAEMOCTh MPUPOJHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U PEHICHUS MPOTHUBOPEUHI MEXTY
HOBBIMH (DAKTaMU U TEOPETUUECKUMU MPEATOCHIIIKAMU, OCO3HAHUE POJIH XUMHUH B PEIICHUHU SKOJIOTUYECKUX MPOOIIEM, a TAKKE
po0JeM cOepe)eHnsI FHEPTETUUECKUX PECYPCOB, CHIPBS, CO3aHMUS HOBBIX TEXHOJOTUN U MAaTEPHAJIOB.

B nnane perieHus 3aiad BOCMUTAHMS, PA3BUTUSI U COIMATU3AIMU OOYYAIOIIUXCSA MPUHATHIE TPOTpaMMON MO XUMUHU
MOXO/IbI K OIIPEICIICHUIO COJIEPIKAHUSI U TOCTPOEHUS ITpeAMeTa MpelycMaTpruBaroT GOpMUPOBAHNE YHUBEPCATIBHBIX YUEOHBIX
JIEUCTBUN, MUMEIONMX 0a30BO€ 3HAYCHHUE JJISl PA3IMYHBIX BUIOB JEATEIHLHOCTH: PEIICHUS MpoOJieM, MOWCKa, aHaau3a U
00paboTku mHbOPMAINK, HEOOXOIUMBIX NJisi MPUOOPETEHUs OMbITa MPAKTUYECKON M MCCIENOBATEIBLCKONU NIEATEILHOCTH,
3aHUMAIONIEN Ba)KHOE MECTO B O3HAHUM XUMUH.

B npakrtuke npenogaBaHus XMMUU KaK HA YPOBHE OCHOBHOTO 00I1IeT0 00pa30BaHusl, TAK U Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHUs, MpPU OMNPEACICHUH COJACPKATCIBHOM XapaKTEPUCTUKHU I1ieJied M3y4YeHHUs TMpeIMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAAUITMOHHO TPHU3HAETCS (POPMUPOBAHME OCHOB XHMMHUYECKOM HAyKHM Kak 00JiacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOUN AEATETbHOCTH YEJI0BEKAa U KaK OJJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPHI.
C MeToan4ecKoi TOYKU 3peHUs TaKOW MOAXO0 K ONPECICHUIO 1IeJIe U3yueHus MpeAMeTa sIBJISETCS BIIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs IVIaBHBIMM LESIMU M3Y4YEHUS NpeameTa «Xumus» Ha 0azoBoMm ypoBHe (10 —11 ki)
ABIISIIOTCS:

e (opMHpOBaHHE CUCTEMBI XMMUUECKUX 3HAHUM KaK Ba)KHEUIIEH COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA,
B OCHOBE KOTOPOM JIeXkKaT KIIFOUEBbIE OHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKAa HAYKH,
YCBOCHHE M TOHUMAHHE CYITHOCTU JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C
UCTOPUEN UX PA3BUTHUS U CTAHOBJICHMUS;

e (opMHpoBaHME U pa3BUTUE MPEACTABICHUN O HAyYHBIX METOJaX IO3HAHMS BEIIECTB M XUMHUYECKHUX peaKlui,
HEOOXOAUMBIX Ul MPUOOPETEHHUs] YMEHUM OPUEHTHPOBATHCS B MUPE BEIIECTB M XMMHUYECKHUX SBJICHUN, UMEIOLIUX
MECTO B IPUPOJE, B IPAKTUUECKON ¥ TOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUI M CHOCOOOB JEATENIbHOCTH, CBA3AHHBIX C HAOMIOACHUEM U OOBACHEHHEM XHWMHUYECKOIO
AKCIIEPUMEHTA, COOTIOJICHUEM MPaBUI 0€30IIaCHOT0 OOpaIlleHUs C BEIIECTBAMM.

Hapsiny ¢ atuM, coziepkaresibHas XapakKTEpUCTHKA LeJIEH U 3a/1a4 U3y4EHHMs [IPEAMETA B ITPOrpamMMe 110 XUMHUH YTOYHEHA
U CKOPPEKTHpPOBaHa B COOTBETCTBHHM C HOBBIMH NMPHOPUTETaMU B CUCTEME cpenHero obmiero oOpa3oBaHus. CerogHs B
MPENoIaBaHUN XMMUU B OOJIbILIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHHUs OO0y4YeHus,
OpPUEHTHUPOBAHHOW HA MOATOTOBKY BBIYCKHUKA O0IIE00pa30oBaTENbHOM OpraHu3aliy, BIAICIOIEro He HabopoM 3HaHUi, a
(YHKIIMOHATBHOW IPaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHUSIMU aKTUBHOTO MOJIYYEHHs 3HAHUI M NMPUMEHEHHUS UX B
peanbHOM KU3HM JUIS PEIICHUS MPAKTUYECKUX 3a4ad.

B cBsi3u ¢ 3TUM npu U3yueHuu npeamera « XUMHs» JOMUHUPYIOLee 3HaUueHUEe MPUOOPETAIOT TaKUeE LIeJU U 3a/1a4M, KaK:

aganTaius o0y4yarmuxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCA MUPa, HOPMUPOBAHNE MHTEIUIEKTYAJIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOATENbHOMY MPHUHITHIO TPAMOTHBIX pEUICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaLMSIX, CBA3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

dbopMupoBaHue y 00ydaromuxcsi KJI0YEBbIX HABBIKOB (KITIOUEBBIX KOMIETEHIINHN ), HIMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE
JUTSL pa3JIMYHBIX BUJOB JIESITEILHOCTHU: PELIEHUs Mpo0JeM, MOMcKa, aHaau3a U o0paboTKu UHPOpMaluu, HEOOXOIUMBIX TS
MPUOOPETEHUS ONBITA IESITEIIbHOCTH, KOTOpas 3aHUMAET Ba)KHOE MECTO B MTO3HAHUU XMMHUH, & TAKKE ISl OLICHKHU C O3
HKOJIOTMYECKOI 0€30I1aCHOCTU XapaKTepa BIMSHUS BEIECTB U XUMUYECKUX MTPOLIECCOB HA OPraHU3M YEJIOBEKA U MIPUPOIHYIO

cpeay,



pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUECKUX CITIOCOOHOCTEH 00YyJarOIIUXCS: CITOCOOHOCTH
CaMOCTOSTEIIFHO MPUOOPETaTh HOBBIC 3HAHUS MO XHMHUU B COOTBETCTBHH C JKU3HCHHBIMH IMOTPEOHOCTSIMHU, HCIIOIH30BATh
COBpPEMECHHBIC HMH(OPMAIMOHHBIC TEXHOJIOTHH I TOMCKA W aHaluM3a Y4eOHOW W HAayIHO-TIONMYJSIpHOW WHMOpMaImu
XUMHYECKOTO COJICPIKAHUS;

dbopMUpOBaHHE W paA3BUTHE Yy OOYYAIOIIMUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIICHHS, HAaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbI€ OCOOCHHO HEOOXOJIHUMbI, B YAaCTHOCTU, MNPU IUIAHUPOBAHUU U MPOBEACHUU
XUMHUYIECKOTO IKCIIEPUMEHTA;

BOCITUTAaHUE y 00yJaronuxcs YOSk IEHHOCTH B TYMaHUCTHYECKOW HAITPABICHHOCTH XUMHH, €€ BAKHOUN POJIH B PEIIICHUH
rJI00aNbHBIX MPOOJEM PaAlMOHAIBHOTO TPHUPOAOINOIb30BAHUS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB M COXpaHEHUS
MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEPEKHOTrO OTHOIIECHUS K MPHUPOAEC M CBOEMY 370POBBIO, a TaKXKE
MPUOOPETEHUS OMBITA UCIIOJIB30BAHUS TTOTYUYSHHBIX 3HAHUW JIJIS1 PUHATHS TPAMOTHBIX PEIICHUH B CUTYAIlUsIX, CBSI3aHHBIX C
XUMUYCCKUMU SBIICHUSIMH.

B yuebHOM miane cpenHero o6miero ooOpa3oBaHus mpeaMeT « XuMus» 6a30BOro YPOBHsI BXOJIUT B COCTaB MPEIMETHON
obnactu «EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

OO111ee Yncio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUH, Ha 0230BOM YPOBHE CPEIHETO OOIIEro 00pa30BaHusl, COCTaBISET
68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Heento).



COIEPXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT opraHnyecKor XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAUEHHE B MMOJTYYEHUU HOBBIX BEUIECTB U MAaTEPUAIIOB.
Teopusi ctpoeHuss opranudeckux coeauHeHuii A. M. bytnepoBa, e€ ocHoBHbIe monoxeHus. CTpYKTypHbIE (HOPMYJIbI
OpraHUYeCcKUX BELECTB. ['oMonorus, nzoMepus. XMMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE
CBS3U.

[IpencraBienre o KiIacCU(pUKAMUM OpraHMYECKWx BemiecTB. HoMmeHkiaTypa OpraHM4eckux COEIMHEHUH
(cucremaTnyeckasi) M TPUBHAJIbHBIE HA3BaHUS BAXKHEHIIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEIECTB.

OKCneprUMEHTAIbHBIE METO/bl M3YYEHHsI BEIIECTB M WX IMPEBpAllCHHI: 03HAKOMJIEHHWE C o0Opa3laMHh OpPraHUYEeCKUX
BELIECTB M MaTepHajlaMd Ha HUX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHMYECKHX BEUIECTB, HAOJIIOJICHUE M OIMCaHHUE
J€MOHCTPALIMOHHBIX OIBITOB IO MNPEBPAIICHUIO OPraHWYECKUX BEIIECTB IMpPHU HAarpeBaHUM (IUIaBJIEHUE, OOYIJIMBAaHUE U
ropeHue).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psifl. MeTaH u 3TaH — MpOCTEiIINe MPEeICTABUTENN aJIKaHOB: (PU3MYECKUE
Y XMMHUYECKHE CBOMCTBA (pPEaKIMU 3aMEILEHUS U TOPEHUS ), HAX0XKICHHE B IPUPOJIE, IOJIyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTMYECKUI psii. DTWIEH U NMPONWIEH — MPOCTEHIINE MPEACTABUTENN AJTKEHOB:
¢u3nueckue M XUMUYECKHE CBOMCTBA (pEeakuuu TUJIPUPOBAHMS, TaJIOT€HUPOBAHMS, THApPATALMU, OKHUCICHHUS W
MOJIMMEPU3AIIH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wMetunOyragueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE CBOWCTBA (peakius
nosmmMepur3anum). [lonyyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.



AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psid. ALIETUIIEH — IPOCTEUIINI IPEICTaBUTEND AIKMHOB:
COCTaB, CTpOCHHE, (PU3MUECKHE U XUMUYECKUE CBOWCTBA (peakluy THIPUPOBAHUS, TAJIOT€HUPOBAHMSI, THAPATAIIUU, TOPEHHUS),
ITOJIy4YE€HHUE U IPUMEHECHHE.

Apensl. benson: cocras, cTpoeHue, pu3NUECKue U XMMUUYECKHUE CBOWCTBA (peakluy raJloreHUpOBaHUsI U HUTPOBAHUSA),
HOJyYeHUE U MpUMEHEeHUe. Tonyon: cocmas, cmpoeHnue, usuiecKkue u Xumuyeckue ceotucmea (peakyuu 2ai02eHuposanusl u
HUMpo8anus), noaydenue u npumerenue. TOKCUYHOCTH apeHOB. ['eHeTmyeckas CBA3b MEXIYy YIJIEBOJOPOJIaMH,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaAM.

[IpupoaHbie HCTOUHHUKHU YTIeBOAOPOI0B. IIpuponnbliii ra3 u nonyTtHele HedTsHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Crioco6bl nepepaboTKu HE(TU: MEPEeroHKa, KPEKUHT (TEPMUYECKHM, KaTanuTudeckuil), nuponus. [IpoaykTsl nepepaboTku
He(TH, UX IPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U MpOayKTHl €ro nepepaboTKy.

DKcnepruMeHTAIbHBIE METObI U3yUEHHUS BEIIECTB U X IPEBPAILICHUI: O3HAKOMJIEHHE C 00pa3liaMH IIacTMAcC, KAy4yKOB
U pe3uHbl, Kosutekiuu «Hed1b» 1 «YT0ab», MOJIETUPOBAHUE MOJIEKYJT YIJIEBOIOPO0OB U FAJIOT€HONIPOU3BOAHBIX, IPOBEACHHUE
IPaKTUYECKON pabOThI: MOTYyYEHUE FTUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3a1aum.

Bbruncnenus no ypaBHEHHIO XMMHUUECKON peakuuu (Macchbl, 00bEMa, KOJIMUECTBA UCXOIHOTO BEILECTBA UM MPOIYKTa
pEeaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIHH).

Kucnopoacoaep:xamue opraHnudecKkue cCoeAMHEHU S

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHOM U ATAHOJI: CTpOeHUE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA (PEaKIuu ¢
AKTUBHBIMU METaJlIaMH, TaJIOT€HOBOJAOPOJAaMH, TOPEHHE), pUMEHEHHE. BoIOpoiHbIE CBSI3M MEXIY MOJIEKYJIaMHU CIUPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaToMHbI€ CHOUPTHL. OITUJICHIJIMKOIAL W TJHUIEPUH: CTpOeHUE, (Pu3NUecKkne U XUMHYECKHE CBONCTBA
(B3auMoOeHCTBHE CO IICJIOYHBIMU METallJlaMH1, KaueCTBEHHAs PeaKIiis Ha MHOTOATOMHbIC CIIUPTHI). [leficTBue Ha opraHu3m
yenoBeka. [[puMeHenue riuueprHa U STUJICHTIIUKOJIA.

®deHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3HUECKUE U XUMUYECKHE CBOMCTBa. TokcMUHOCTh deHona. [Ipumenenue dhenona.

Anbaerunbl U xkemonwvl. DopManbIeT, alleTalbJIETHA: CTPOCHUE, (PU3NUYECKHEe U XMMUYECKHE CBOMCTBA (pEakinu
OKHUCJIEHUS] M1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIEC PEAKIIMH ), IOJIyYEHHE U PUMEHEHHE.



OnHOOCHOBHBIE Tpee/ibHbIE KapOOHOBbIE KUCIOThl. MypaBbuHAsi M YKCYCHas KHCIIOTBI: CTpO€HUE, (U3HUECKUE U
XUMHUYECKHUE CBOMCTBa (CBOICTBa, oOmlIMe sl Kiacca KUCIOT, peakuus STepuuKaiuu), MOIydeHHE W TNPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KMUCIOTHI KaK MTPEICTABUTENHN BBICIIMX KAPOOHOBBIX KUCIOT. Mblia KaK COJIM BBICHINX KapOOHOBBIX
KHUCIIOT, UX MOIOIIIee JIeUCTBHE.

Cnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponus cioxHbix 3¢upoB. Kupel. ['maponaus xupos.
IIpumeHneHune xupoB. bruosornueckas posb )KUPOB.

VYrieBoabl: cocTaB, KiIaccu(uKanus yriieBoJoB (MOHO-, TU- U MOJHCcaxapuabl). [ T0ko3a — MpoCTEUIINK MOHOCAXapU/L:
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (PU3WYCCKUE W XMMHUYCCKHE CBOMCTBa (B3ammojecicTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAX0XKACHUE B MPUPOJIE,
pUMeHeHue, Ouonornyeckas poib. @otocunTe3. pykTo3a Kak U30MEP IIFOKO3BIL.

Kpaxman u nesmonosa Kak npupogHbie noauMepsl. CTpoeHrne Kpaxmalia U LejuToa03bl. Ousnyeckue U XUMUYECKUE
CBOMCTBa Kpaxmaia (TMApOJIN3, KAYECTBEHHAs Peaklus ¢ HOJA0M).

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HX MpEBpAlICHUI: MPOBEACHUE, HAONIOACHUE W OIKCaHUE
J€MOHCTPALIMOHHBIX OMBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKLUMU OJHOATOMHBIX CHHPTOB (OKHCIIEHHE 3TaHOJIA
okcunom meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3auMoieicTBuE TiniieprHa ¢ ruapokcuaoM menu( 1)), anpaerunos (okucnenue
aMMUayHbIM pacTtBopoM okcuaa cepedpa(l) m rugpokcuaom menu(ll), B3aumoaeicTBue kpaxmana ¢ MOAOM), MPOBEACHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTBHI.

PacuérHble 3anaum.

Brruucnenus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
peaxiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINN).

A3zoTcoaeprkalue OpraHu4eckue COeIMHEeHHUS.

AMHHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHnyeckue coequHeHuss. Oru3nueckue U XMMUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha
npuMepe riaviuHa). buosornueckoe 3HaueHHEe aMUHOKUCIIOT. [lenTuapl.

benku kak mpupoaHbIe BRICOKOMOJICKYIAPHBIE coenuHenus. [lepBudHas, BTopuyHas ¥ TPETUYHAsI CTPYKTypa OEIKOB.
XUMHUUYECKHE CBOMCTBA OENKOB: TUAPOIIN3, ACHATYpalusl, KaUECTBEHHbIE PEAKIIUU Ha OCIKH.



DKCnepUMEHTAIbHbIE METO/Ibl U3YUYEHHS BEUIECTB U UX MPEBpAlCHUIN: HAOMIOACHUE U OMMCAaHUE JEMOHCTPALIMOHHBIX
OTIBITOB: JICHATYypaIvs OCIIKOB NP HarPeBaHUH, IIBETHBIC PEAKIINH OCITKOB.

BrbicokoMoieKkyJIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALNK, CPEIHssl MoJeKyispHas Macca. OCHOBHbIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3AITUS U TOJTUKOH/ICHCAITHUS.

DKCHepUMEHTATbHBIE METOIbI M3YYCHHS BEIISCTB M WX IMPEBPAIICHHUH: O3HAKOMJIEHHWE ¢ oOpasllaMu NPHUPOJHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYIyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeAMETHBIX CBSI3eM NpH W3YYEHUU OpraHudeckoil xumuu B 10 Kiacce OCyIIeCTBISETCS Yepe3
WCITOJIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATHN, SBJSIOMIUXCS CUCTEMHBIMH IS OTICITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTecTBEHHO-HAYYHBIC ITOHATHUS: SIBJICHHWE, HAy4HbIA (DAaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaIW3, CHHTE3,
KJaccuukanys, nepruoIMIHOCTh, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHNUE.

duzuka: MaTepusi, SHEPIHs, Macca, aToM, JIEKTPOH, MOJIEKyJa, SJHEPTEeTUUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (U3MUCCKHUE BETMYUHBI M ¢IMHUAIIBI UX U3MEPCHHUS.

buonorus: knetka, opraausm, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, GOTOCUHTE3, OMOJOTHYECKHA aKTHBHBIC BEIIECTBA
(6enku, yriueBoObI, KUPHI, (HEPMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOIBI, TTOJIE3HBIE HCKOTTAEMbIC, TOTUIUBO, PECYPCHI.

TexHonorus: mUIEBbIE TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHUS, MOIOIIUE CPEICTBA, JICKAPCTBEHHBIE U
KOCMETHYECKHE MperapaThl, MaTepHaIbl U3 HCKYCCTBCHHBIX M CHHTCTHYECCKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBbI XHMHUH



XuMHuueckuil aneMeHT. AToM. SIipo aroma, U30TOMbBI. DIEKTPOHHAS 000JI0UYKa. DHEPTeTUYECKUE YPOBHH, MOAYPOBHHU.
ATtomHBIE opOuTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH paclpeaesiCHUs] AICKTPOHOB 0 OPOUTAISIM B aToMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOAO0B. DIICKTPOHHAS KOHPUTYpaIis aTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucrema XumMudecknx sineMeHnToB /. . MenneneeBa. CBsI3b NEPUOJUYECKOTO
3akoHa U [leproanueckon cucTemMbl XUuMudeckux 35eMeHToB 1. 1. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOECHUSI ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX U CJIOKHBIX BEIIECTB 110 TPYIIIam
Y NeproiaM. 3HaYECHHE EPUOJNYECKOTO 3aKOHA B PA3BUTUN HAYKHU.

CrpoeHue BelecTBa. XUMHUUECKas CBA3b. BUIbI XMMUUYECKOW CBSI3M (KOBaJEHTHAs HEMOJISIpHAs U MOJIApHAs, MOHHAs,
MeTajuimueckas). MexaHusmbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBsi3W (OOMEHHBIA MU JIOHOPHO-aKIIENTOPHBIN).
BonoponHas cBs3b. BaneHTHOCTh. DIEeKTpOOTpUIATENbHOCTh. CTeneHb OKUCIeHUsA. IOHbI: KATUOHBI U AaHHOHBI.

BemectBa MONEKYJISIPHOTO W HEMOJICKYJSIDHOTO CTPOCHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. [HIIBI
KPUCTAJUTMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKHU.

[TonsiTue 0 qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 107151 BEMIECTBA B PaCTBOPE.

Knaccudukanus HeopraHnnueckux coenuHeHnii. HomeHkiarypa HeopraHuueckux BemiecTB. [eHeTwueckas CBA3b
HEOPraHMYECKUX BEILECTB, TPUHAICKAIUX K PA3JIUYHBIM KJIaCcCaM.

Xumuueckas peakuus. Knaccupukanuss XMMUYECKHX PEAKUUMN B HEOPraHUYECKOM M OPraHUYEeCKON XHMMHUU. 3aKOH
COXPaHEHHMS MACCHI BEILIECTB, 3aKOH COXPAHEHUS U IPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pas3lWyHbIX (akTopoB. OOpaTumbple peakii. XHWMHUYECKOE pPaBHOBECHE.
@DakTOpPHI, BIUSAIOLIME HA COCTOSTHHE XUMUYeCKOro paBHoBecus. [Ipunuun Jle [lartense.

Onektposutryeckas nuccormanus. CuibHble U cnaldbie 5eKTponuThl. Cpema BOIHBIX PaCTBOPOB BEIIECTB: KHUCIHA,
HEUTpabHasi, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCneprUMEHTAIbHBIE METO bl M3YYCHHS BEIIECTB U UX MPEBpAIICHU: JeMoHCTpanus Tabnui «[lepuonnueckas cucrema
xumudeckux anmeMmentoB Jl. M. MenaeneeBay, uzydeHue mojenell KpUCTAUIMUECKUX PEMIETOK, HAOIIOJCHUE U OMHCAHHE
JEMOHCTPALIUOHHBIX W JAa0OPATOPHBIX OMNBITOB (pa3fioKEHHE TMEePOKCHUJA BOAOPOJA B MPUCYTCTBUU KaTallu3aTopa,



OTIPEJICJICHHUE CPEJIbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAILHOTO MHANKATOPA, PEaKIIMi HOHHOTO OOMEHa), TPOBE/ICHNE
MPaKTUYECKON paboThl «BiusHue pa3muvHbIX (AaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITUM.

PacuétHbie 3a1aun.

PacyéTel 110 ypaBHEHUSIM XUMUYECKUX PEAKIIHM, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI, PACUEThI C UCIIOJIb30BAHUEM
TIOHATHS «MacCOBasl JI0JISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. [lomoxenne HemeramnoB B Ilepumoamyeckoit cucreme xumuueckux snemeHToB . M. MenneneeBa u
OCOOCHHOCTH CTPOEHHUSI aTOMOB. DU3MUYECKUE CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAUIOB (HAa MPUMEpPE KHUCIOPOa,
cepsl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBAa BaXKHEHIITMX HEMETA/UIOB (rajOTeHOB, cephl, a3oTa, docdopa, yriepojga U KpeMHHS) U HX
coeIMHEHUN (OKCHUI0B, KUCTIOPOCOACPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEAUHECHUH.

Mertainnsl. [Tonoxenue metamioB B [lepuoauyeckoii cucreme xumudeckux 3yemeHToB Jl. Y. Menaeneera. OcobeHHOCTH
CTPOCHHS DJICKTPOHHBIX 000J0YeK aroMoB MeTaioB. OOmme ¢usndeckue cBoicTBa MeTauioB. CIUlaBbl METaJIOB.
DJIEKTPOXUMHUYECKUIN PSJT HAMIPSYKEHU METAIIOB.

XUMUYECKUE CBOMCTBA BXKHEUIIMX METAUIOB (HATPpUM, KUK, KaJIbIIUN, MarHuii, allOMUHUN, IIUHK, XPOM, XKEJe30,
Me€JIb) U UX COCIUHCHUM.

OO6mume crocoObl oTydyeHust MeTaJyIoB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METOJIbl M3YyUYEHUS] BEUIECTB U MX NPEBpAICHUN: U3YYEHUE KOJUIEKIHMH «MeTaibl U CIUIaBbD,
00pa3IoB HEMETAJIOB, PEIICHNE YKCIIEPUMEHTAIBHBIX 33/1a4, HAOJIFOACHUE M OITMCAaHUE JEMOHCTPAIIMOHHBIX 1 JJA0OPaTOPHBIX
OTIBITOB (B3aMMOJICHCTBUE TUIPOKCH]IA AIFOMUHUS C PACTBOpPaAMHU KHUCJIOT W IIeIouel, KaueCTBEHHbIC PEaKIMi Ha KaTUOHBI
METAJIJIOB).

PacuétHbie 3agaun.

Pacuérel Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe WM 00BEMY OJHOTO U3
YYacCTBYIOIIUX B PEAKIIUU BEIIECTB, PAcUEThl MacChl (00BEMaA, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJHO U3
BEIIIECTB UMEET MPUMECH.



X¥MHUA U )KN3Hb

Ponp xumum B 00€CTIEUCHUHM 3KOJIOTHYECKOW, DHEPTreTHYECKOW W MHIEBOW O€30MacCHOCTH, Pa3BUTHH METUITUHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIUM.

[Ipencrapienus 06 0OIIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO IMOJYyYCHHUS BAXKHEHIITMX BEIIECTB.

UenoBek B MHUpPE BEIIECTB M MaTEpPUAJIOB: BAKHEHIIIKME CTPOUTEJIbHBIE MaTE€pUAJIbl, KOHCTPYKIIMOHHBIE MaTEpUAIIbI,
KpacKH, CTEKJIO, KepaMHUKa, MaTepHaIIbl ISl JICKTPOHUKH, HAHOMATEepHUAJIbl, OpraHUYeCKrue 1 MUHEPAJIbHBIC YI00pEHHUS.

Xumusg ¥ 370pOBbE YEJIOBEKA: IMpaBUJia HCIOJb30BAaHUS JICKAPCTBEHHBIX MpernapaToB, MpaBujia 0e30MacHOro
HCIIOJIB30BaHUs MPENapaToB OLITOBON XMMHUU B MOBCEHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeXIpeIMETHBIX CBI3eH MpH M3YYeHUU OOIel U HeopraHndeckor xumuu B 11 Kiacce ocymiecTBiaseTcs
Yyepes3 UCIO0JIb30BAHKE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATH, TaK U TOHATUM, SIBJISTFOITUXCS CHCTEMHBIMU JIJIs1 OTJEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4yHbId (hakT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CUHTE3, KilacCUuUKaIus,
MIepUOANIHOCTh, HAOIOJCHNE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHHUE, SBJICHHE.

dusznka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAJUOAKTUBHOCTh, MOJEKYJIA,
SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETUYMHBI U €IUHULIBI UX
W3MEpPEHUS, CKOPOCTb.

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

['eorpadusi: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTUTUBO, PECYPCHI.

TexHonmorusi: XUMHUYECKas MPOMBIINUIEHHOCTh, METAUTYPTHsi, MPOU3BOJICTBO  CTPOUTENIBHBIX  MaTEpHUAIOB,
CEILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIILICHHOCTh, (hapMalleBTUYECKAsT MTPOMBIILIEHHOCTh, MPOU3BOICTBO
KOCMETHYECKUX IMPENaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, JJECKTPOHHAS  IPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOT'PAMMBI 110 XUMNUHN HA BA3OBOM YPOBHE CPE/ITHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM M MpeAMETHbIM). HayuHO-mMeTonu4YecKkod OCHOBOHM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIBbTATOB OCBOEHUSI MPOTPAMM CPEIHEro oOmiero oOpa3oBaHUsl SIBISIETCS CUCTEMHO-AESITEIIbHOCTHBIM
MTOJXOI.

B cooTBETCTBUY C CUCTEMHO-AEATENBHOCTHBIM MMOJIXOA0M B CTPYKTYPE JINYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPEAMETA
«XuMus» Ha YPOBHE CpeHEro 00111ero 00pa3oBaHus BbIICIEHBI CICTYIONINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON Tpa)KTaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIMHU K 00yUCHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOCXKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 0a30BO HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAlOTCS B €IUHCTBE y4eOHOM M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujeaiaMi POCCHUICKOTO TPaKJAHCKOTO OOIIecTBa, MPUHATHIMEU B OOIECTBE HOPMaMU W TIpaBUJIAMH TIOBEICHHSI,
CIIOCOOCTBYIOIIUMHU TIPOIIEcCCaM CaMOIIO3HAHUs, CAaMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACSITEIIBHOCTH 00YJArONTUXCs TI0 Pean3aIlii IPUHATHIX B 00IECTBE IIEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY;



MPECTABIICHUS O COLMANIBHBIX HOpMaX U MpaBUiiaX MEXJIMYHOCTHBIX OTHOIICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh UM MPUHUMATh MOTUBBI, HAMEPEHHUS], JJOTUKY U apTyMEHThI JPYTUX MPHU aHAIU3€ Pa3IMYHBIX
BUJIOB yUE€OHOU JIeATETbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH M MPAKTUUYECKOTO MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO
JOCTHKEHUSI HAYKU €CTh Pe3YJIbTaT JTUTEIbHBIX HAOMIOIEHUN, KPOTIOTIIMBBIX IKCIIEPUMEHTAIBHBIX IIOMCKOB, TOCTOSTHHOTO
Tpya YYEHBIX U MPAKTUKOB;

WHTEpeca W IMO3HABATEJIbHBIX MOTHBOB B IOJYYCHUHM M TMOCJIEAYIONIEM aHalIu3e HH(OpMaluMu O MepeIOoBbIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSIMU, U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHWMAaHMS IIEHHOCTEH 3JI0POBOr0 M Oe30macHOro o0pasa >KU3HU, HEOOXOJIUMOCTH OTBETCTBEHHOT'O OTHOIICHHS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJl WHIWBUIYAIBHOTO M KOJUIGKTUBHOTO O€30MMAaCHOTO TOBEICHUS B CHUTYaIUsX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUSATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4YEOHO-HCCIIEIOBATEIbCKON AESITENIbHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOU U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKHUX 3a/1ay COLMAIIHON HAaNpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY H3YUYEHHIO Mpodeccui pa3jIudyHOro pojia, B TOM YHCIEe HAa OCHOBE MPUMEHEHUS
IPEIMETHBIX 3HAHUU IO XUMUU;

YBaXEHHUS K TPYAY, JIOIAM TPyAa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOpPY MHAMBUIYaJIbHOM TPaeKTOpUH 00pa3oBaHus, Oyayliei npodeccuu u peanusaiuu
COOCTBEHHBIX >)KU3HEHHBIX IIJIAHOB € YYETOM JIMUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPEOHOCTEM
00111eCTBA;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHUS TJI00AJIBHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM, BIUSHUS YIKOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS JEUCTBUW, NPUHOCALIMX BPEA OKPYKAIOWIEW MPUPOJHOU CpeAe, YMEHHS NPOTHO3UPOBATH
HEOJIaronpUsITHBIE 3KOJOTHUYECKHUE MOCIEACTBUS NPEIPUHUMAEMBbIX AEUCTBUNA U TPEJOTBpAIIaTh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTUYECKOIO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, OIbITA ACATEIBHOCTH 3KOJOTHYECKOM
HaIpaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATEJIbHOM, KOMMYHUKATHBHOW W COLIMAIILHOM MPAKTHKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTMH XeMOo(hoOouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOI
MPaKTUKH;

NOHUMAaHUsl crneuuUKd XUMHHM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHPOBAHUU PAIMOHAIBHOTO HAyYHOTO
MBIIIEHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpY)KAalOUIEM MHpPE KaK O €IWHCTBE NPUPOAbI U YEJIOBEKa, B
NO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHUnH MPoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HaIIPaBJICHHOCTH W BAKHOM POJM B CO3JAHMM HOBOW 0a3bl MaTEpHAIbHON KyJIbTYPHI, PEIIEHUH TI00adbHBIX IPOOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBIPhEBOM, SHEPTETUUECKOM, MTUIIEBOM U IKOJIOTUYECKON O0€30MaCHOCTH, B PA3BUTHH
MEUIMHBI, 00ECTICYUeHUH YCIOBUM YCIIEITHOTO TPYAa U SKOJOTUYECKH KOM(POPTHOM KU3HU KaXO0T0 YjeHa OO0IIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTU: MOHMMAHUS CYIIHOCTH METOAOB IO3HAHUS, HCIOJb3yEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh MOJMyYyaeMble 3HAHUS IS aHAIM3a U OOBSICHEHHUS SIBJICHHMM OKPYXKAIOIIEro MHUpa U
IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS Je1aTh 000CHOBAaHHBIE 3aKIIFOUEHUS HA OCHOBE Hay4YHbIX (PAKTOB M UMEIOIINXCS
JAHHBIX C LEJIBIO ITOJYYE€HUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS ISl PELICHUs TPOOJIEM B pealIbHBIX KM3HEHHBIX
CUTYyalUsX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUI0, K aKTUBHOMY IOJYYEHUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KMU3HEHHBIMU OTPEOHOCTIMU;

WHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax mpodheccnoHanbHOM NesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOCHUs yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEIHEro o01iero oopazoBaHUs
BKJIFOYAIOT:

3HaYUMble Ui (OPMHPOBAHUS MHUPOBO33pEHUS OOYYaIOLIUXCS MEXKIUCHMIUIMHAPHBIE —(MEXIpeIMETHBIE)
oOllleHay4YHbIE TOHATHS, OTpPaXAIOUIME IEeJIOCTHOCTh HAYYHOM KapTHUHBI MUpa M cHeluduKy METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (Marepus, BEUIECTBO, PHEPrus, SIBJIEHUE, MPOIECC, CUCTEMA, HAY4YHBIA (HaKT,
NPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCClIe0BaHNe, HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yHHUBEpcajbHble Y4deOHble IeicTBHUsS (MO3HaBaTelIbHbIE, KOMMYHUKATUBHbBIC, PETYJATHUBHBIE), OOECIEUNBAIOIINE
dbopmupoBaHre PyHKIIMOHATILHON TPAMOTHOCTH U COLIMAIBHOM KOMITETEHLIUHA 00YyYarouuXcsi;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLUANILHOM MPaKTHKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJACHUE YHHUBEPCAJIbHBIMU  YYEOHBIMM  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU A€ CTBUAMMU:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
NEeSITEILHOCTH C TIOCTABJIICHHBIMHU ICIISIMU;

KCIOJIb30BaTh IIPYU OCBOCHUHU 3HAHUM MPUEMBI IOTUYECKOTO MBIIIJICHUS — BBIACISATh XapAKTEPHbIC MPU3HAKU MOHATUI
U yCTaHaBJIMBAaTh MX B3aUMOCBS3b, MCIIOJH30BaTh COOTBETCTBYIOIIUE MOHATHS JJII OOBSICHEHHUS OTICIbHBIX (DaKTOB W
SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITHPOBATH BEIBOJIBI M 3aKIFOUCHUS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJICIbHBIE TIPEJCTABICHUS] — XUMHUUYECKUN 3HAaK (CMMBOJI) dJIEMEHTa, XUMHUYecKas (popMyra, ypaBHEHHE XUMHUUECKOMN
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIHi;

dbopMyIUpOBATH LU U 3a7a4H UCCIICIOBAHUS, UCTIOJIb30BATh TOCTaBJIEHHBIEC U CAMOCTOATENILHO C(HOPMYIMPOBAHHBIC
BOIIPOCHI B KAa4yeCTBE WHCTPYMEHTA IMO3HAHWUSI U OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIHLHOCTU
BBICKA3bIBAEMbBIX CYXCHUI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBath 000OIIEHHUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBAHMS, COCTAaBJISAThH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOMCKY METOJOB pPELICHUS MPAaKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JINYHbIX METOJOB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBaTh MH(GOPMALMIO PAa3IMYHBIX BHAOB U (hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA HWH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAyYHBIH $A3BIK B KayecTBE CpEJICTBAa MpU padboTe ¢ XUMHUYECKOH HH(popmanuen: NpUMEHSTh
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYNAaTh C TMpE3eHTalued pe3ybTaTOB IMO3HABATEIBHOW JAESTENbHOCTH, MOJYYEHHBIX CAMOCTOSITENBHO WIH
COBMECTHO CO CBEPCTHHKAMHU INPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, TPAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKkTa U (pOpMyIHUpOBaTH BEIBOMBI MO pe3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHU IMTyTEM COTJIACOBAHUS MO3ULIUHI B X0/1€ 00CYX/IeHUSI U OOMEHa MHEHUSMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJMPOBaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpPEIJaraéMblii aaropuTM JEWCTBUM MPHU BBINOIHEHUU



y4eOHBIX U UCCIIEIOBATENBCKUX 3a]1a4, BHIOMPATh Hanbosee 3pGEKTUBHBIN CIOCO0 UX PEIICHUs ¢ YIETOM MOTyUEHUS HOBBIX
3HAaHUU O BELIECTBaX U XUMUYECKUX PEAKIUAX;
OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JESITEILHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkast XUMUsh OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJICTABIICHUNA O XMMHUYECKOM COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIU
XUMHUU B TO3HAHUM SIBJICHUN TPUPOJABI, B (DOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aTOM, DJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPHUIIATEIbBHOCTh, XUMHUECKAs CBS3b, CTPYKTYpHAsI
dbopmya (pa3BEpHyTast U COKpaIIEHHA ), MOJIb, MOJISIPHASI MACCa, MOJISIPHBIN 00bEM, YTIIEPOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynmna, paaukai, U30MEpPHs, U30MEPBI, TOMOJIOTHYECKUMN P, TOMOJIOTH, YIJIIEBOAOPOABI, KUCIOPOI U a30TCOAEPKAILME
COEMHEHUS, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEopus
CTpOoe€HHUsI opraHuyeckux BemectB A. M. DbByrtinepoBa, 3ak0OH COXpaHEHHsS MACChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUHN S3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHMUS, JIEKALIUE B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKUE CBEJCHHUS O CBOMCTBAx, COCTaBe, MOJYYCHHUU U OE€30MaCHOM HCIOJIb30BAHUU
BOKHEUIINX OPTraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOU JIEITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISTH XapaKTepHbIE TMPU3HAKU TIOHSATUM, YCTAHABIMBATH HMX B3aUMOCBS3b,
MCIO0JIB30BaTh COOTBETCTBYIOIIME MTOHITHUS IPHU ONKMCAHUK COCTABA, CTPOCHUS U MPEBPALIEHUN OPTaHUYECKUX COECIUHEHHUM;

c(hOpPMHPOBAHHOCTh YMEHHM WCIOIb30BaTh XUMUYECKYIO CHMBOJHUKY JUII COCTaBJICHHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (GOpMysl OpPraHMYECKUX BEIIECTB U YPAaBHECHUN XUMHUUYECKUX PEaKIIHi,



W3TOTABIMBATh MOJICTH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MIPUHAIICIKHOCTh U3YUYEHHBIX OPraHUYECKHUX BEIIECTB M0 UX COCTaBY U
CTPOCHHUIO K OINpPEAEIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPOJ U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUSA), JaBaThb UM Ha3BaHUs 1Mo cucremarudeckod Homenkimarype (IUPAC), a Ttaxxe
MPUBOJNTHh TPUBHAJIbHBIC HA3BAHUS OTICIBHBIX OPTaHUYCCKUX BEIIECTB (ITUIJICH, MPONUIICH, alleTHIICH, dTUJICHTIUKOIIb,
rmnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH, MypaBbHHAS KHCIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMHUPOBAHHOCTh YMEHHS OMPEIEIATh BUIbl XMUMUYECKON CBSI3M B OPraHUYECKHX COCAMHEHHSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHSI 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHEHHUS MaCChHI BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUIIUYHBIX
MIPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTuiieH, Oyraauen-1,3,
MeTUI0yTaaueH- 1,3, 6€H3051, METaHO, ATAHOJI, STUJICHTIIUKOJIb, TIUIEPHH, (PEHO, alleTalbJICTH I, MypaBbUHAS U YKCYCHAS
KHCIIOTBI, TJTIFOKO03a, KpaxMaJl, IIeJUTI0I03a, aMUHOYKCYCHAs KHCIIOTa), HIUTFOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXITY HUMHU
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI MX MIEPEPA0OTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCTh YMECHHI MPOBOAWTH BBIYUCICHHUS MO XMMHUYECKHM YpaBHEHUSM (Macchl, 00bEMa, KOJIMUYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHUS, UCTIOIH3YyEMBIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUHN (HAOIIO/IeHNEe, U3MEpPEHUEe, HKCIICPUMEHT, MOJCITUPOBAHHUE),
WCITOJI30BaTh CHCTEMHBIC XHMUYECCKUE 3HAHUS IS IPUHATHS PENICHUN B KOHKPETHBIX )KU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MPUMCHCHHEM;



chOpPMHPOBAHHOCT, YMEHUW COOIOATh TMpaBUjia IOJH30BAHUS XHUMHYECKOW TOCYI0M W J1TaOOpaTOPHBIM
obopynoBaHMEM, a TaKXKe MpaBuUjia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHITH XUMUYECKUNA IKCIIEPUMEHT (MIPEBpaIICHHs] OPraHUYECKUX
BEIECTB MPU HAIPEBaHUM, MOJYyUYEHUE ITUIICHA U U3YUYECHHE €r0 CBOMCTB, KAU€CTBEHHbIE PEaKIIUU OPTaHUYECKHUX BEILECTB,
JIeHATypanus OCIKOB MPU HarpEBaHWH, I[BETHHIE PEaKIIMU OCJIKOB) B COOTBETCTBHH C MIPABUJIAMHU TEXHUKH 0€30MaCHOCTH
py 0OpAIEHUH C BENECTBAMH U JTA0OPATOPHBIM 000pYAOBaHUEM, MTPEACTABIISITH PE3YIHTATHl XUMHYECKOTO IKCTICPUMEHTA
B (hopMe 3arrcu ypaBHEHUN COOTBETCTBYIONIUX PEeAKIUi U (OPMYITHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO, MOJIYYaeMYyH W3 Pa3HBIX
MCTOYHUKOB (CpeICTBA MAacCOBOM uH(popManuu, UHTEpHET U IpyTuX);

c(OpPMUPOBAHHOCTh YMEHUHN COOIOAATH MPaBUIa SKOJOTHUECKH LIETIECO00PA3HOTO MOBENCHUS B OBITY M TPYIOBOMA
NEATETLHOCTH B IIENISIX COXPAHEHUS CBOETO 370POBbS W OKPYKAIOIICH MPHUPOTHOW Cpeapl, OCO3HABAaTh OMACHOCTH
BO3JICUCTBUS HA )KMBBIE OPTAHU3MBI ONPECIEHHBIX OPraHUYECKUX BEIIECTB, MOHNUMas cMbIch nokazarens [1K, noscHatb
Ha IPUMEPax COoCOObl YMEHBIIECHUS U TTPEIOTBPAIICHHUS UX BPEHOTO BO3ICHCTBUSI HA OPTaHU3M YEJIOBEKa,

JUIsT OOyYarOIIMXCS C OTPAaHWUYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBS. YMEHHE NPUMCHSTH 3HAHUSA 00 OCHOBHBIX
JTOCTYITHBIX METO/[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUJISL CTIETIBIX M CITA0O0BUISAIIMX 00YYaIOIMMUXCsl: YMEHHUE UCI0JIb30BaTh Pelbe(pHO-TOUCUHYIO CUCTeMY 0003HaueHui JI.
bpaiins s 3anucu xumMudeckux Gopmyi.

11 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0m1as 1 HeopraHuuecKasi XUMUs OTpaxaroT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUI: 0 XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA, POJIU
XUMUU B TO3HAHUM SIBJICHUM TPUPOAbI, B (POPMUPOBAHUM MBIIUICHUS U KYJbTYpbl JUYHOCTH, €€ (HYHKIIMOHAJIHLHOU
IPaMOTHOCTH, HEOOXOAUMOM JJIsl pelIeHUs] MPAKTUYECKUX 3a7ad U HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILEHHUSI K CBOEMY
30POBBIO U IPUPOIHOU CPELE;



BJIQJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIMOJATAIOIINE OHATUS (XUMUYECKUM AJIEMEHT,
aToOM, H30TOIl, S-, P-, d- 3JEKTPOHHBIC OPOWTAIM ATOMOB, WOH, MOJICKYJa, MOJIb, MOJIIPHBIA OOBEM, BAJICHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTETICHh OKUCJICHUS, XUMUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs, METAJNIMUECKas, BOAOPOAHAs),
KpUCTAJUTNYECKasT PEIIETKA, TUIbl XMUMHUYECKUX PEAKLUM, pACTBOP, SJIEKTPOJIUTHI, HEAIEKTPOJUTHI, IEKTPOIUTHUECKAS
JUCCOIIMAIINS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOM peakiini, XUMHUUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI
(Teopus AAEKTPOIUTUIECKON AUCCOIMAIMU, Iepruoandeckuii 3axoH Jl. 1. MeneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAICHUS SHEPTUU MTPU XUMUYECKUX PEAKITUSX ), 3aKOHOMEPHOCTU, CHMBOJIMUYECKUN SA3bIK XUMHUU,
MHPOBO33PEHUYECKUE 3HAHMUS, JICKAIIME B OCHOBE IIOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBJICHUM,
(dakToJOTUYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IIOJyYeHHMH U O€30MacHOM HCIIOJIb30BAHUU BaXKHEHIIIHMX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUHN BBISB/IATH XapaKTepHbIC MPU3HAKU TOHSATUN, YCTAHABJIMBATH MX B3aUMOCBS3b,
MCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS IIPU ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIH30BATH XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBIIEHUsI POPMYJI BEIIECTB U YpaBHEHUN
XUMHUYECKUX peakiuii, cucremarnueckyto HoMmeHknarypy (IlUPAC) u TpuBuanbHbie Ha3BaHUS OT/IETBHBIX HEOPTAHUYECKUX
BEILIECTB (yrapHblii ra3, yriaeKucibli ra3, aMMHaKx, raiméHasi U3BeCTh, HeTaléHasi U3BECTh, MUThEBAs COJIa, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIEsATh BAJIGCHTHOCTh U CTETIEHh OKUCIICHUS XUMUUYECKUX JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOrO COCTaBa, BUJl XMMUYECKOU CBSI3M (KOBaJIEHTHAsl, MOHHAS, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCTMHEHUSX, TUIT
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJICKYJIIpHAsl, HIOHHAS, METAITTHYECKAs), XapaKTEP CPEIbI
B BOJHBIX PACTBOPAX HEOPraHUUYECKUX COCITMHEHHU;

c(hOpMUPOBAHHOCTh yYMEHUM YCTaHABJIMBATh MPUHAJICKHOCTh HEOPTraHWYECKUX BEIIECTB MO HX COCTaBy K
OTPEICIEHHOMY KJIacCy/TpymIie COeAMHEHUN (ITPOCThIE BEIIECTBA — METAJIBl 1 HEMETAJIbl, OKCHUJIbI, OCHOBaHUS, KHUCJIOTHI,
amM(pOTEpHBIC TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTH YMEHHUM PaCKPBIBATh CMBICT Mepruoandeckoro 3akoHa J[. 1. MenneneeBa u 1eMOHCTPUPOBATH €TO
CHUCTEMATU3HPYIOTY0, OOBICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE AaTOMOB XMUMUYECKHUX JIEMEHTOB 1—4 nepruo0B
[lepuomuueckoit cuctembl xumuueckux aiemeHToB JI. V. MeHneneeBa, MCHONb3ysl MOHATUS «S-, P-, O-3JCKTPOHHBIC



opoHTaNNy, «IHEPreTUUECKUE YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U UX
COEAMHEHNH 110 nepuoaaM u rpymnmnam llepuonnueckon cucremsl xumnuueckux 35eMeHToB 1. 1. Menaeneesa;

c(OpMUPOBAHHOCTh YMEHHI XapaKTeprU30BaTh (OMUCHIBATH) OOIIIE XUMUYECKHE CBONCTBA HEOPTaHUYECKIX BEUIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE TI'E€HETHYECKOM CBSI3M MEXKIYy HEOPraHWYECKHMH BELIECTBAMHU C
IIOMOIIBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMHUUECKHUE PEAKLIUHU M0 PAa3INYHbIM MPU3HAKaM (UHCITy U COCTaBy
pearupyromux BEUIECTB, TEIUVIOBOMY 3(P(EKTy peaklHH, U3MEHEHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peakuuy, y9acTUIO KaTajlu3aTopa);

c(pOpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHUS PEaKi pa3IMYHbIX TUIIOB, MOJIHBIE U COKPALIEHHBIE YPABHEHMUS
peakuuii HFOHHOTO OOMEHA, YUYUThIBAs YCIOBUS, IPU KOTOPBIX ATH PEaKLUUU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUW MPOBOAMTH pPEAKUMHU, MOATBEPKIAIOIMINE KAYECTBEHHBI COCTaB pa3JIMYHBIX
HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELIECTB;

C()OPMUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PpEAKLUUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca 3TUX PEeaKLuil;

c(OpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHUMOCTb CKOPOCTH XMUMHYECKON pEakUuuu OT Pa3iudHbIX (HaKTOPOB;
XapaKTep CMEIEHNUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTeus (npunuui Jle [latense);

c()OPMUPOBAHHOCTh YMEHMH XapaKTEepU30BaTb XMMHUYECKHE MPOIECCHI, JEKallde B OCHOBE IMPOMBIIIICHHOIO
MOJTyYEHUS] CEPHOM KUCIIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTh MPEJCTaBICHUN 00 OOLIMX HAyYHBIX NPUHLUIIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHUS C HCIOJB30BAHUEM MOHITHS «MaccoBas 0Js BEUIECTBA B
pacTtBope», 00BEMHBIX OTHOILIEHUH T'a30B NMPU XUMUYECKUX PEAKLUAX, MACChHI BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE UM 00BbEMY OJJTHOTO U3 YUACTBYIOIIMX B PEAKIUU BEIIECTB, TEIIIOBOTO AP (eKTa peakui Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACCHI BEIIECTB, ITPEBPAILECHNS U COXPAHEHUS YJHEPTUH;

c(OpMHPOBAHHOCTh YMEHUW COONIOJAaTh IMpaBUjia IMOJb30BAHUA XMMHYECKOM TOCYIOoM U J1abopaTOpHBIM
000pyIOBaHMEM, a TaKXe MpaBuUiia OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKUHUSMU MO BBINOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB;



c(hOpPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH W BBHITIOJHATh XUMHUYCCKAN OSKCIEPUMEHT (pa3joKeHHE TEePOKCHIIA
BOJIOpOZa B TPUCYTCTBHHM KaTajn3aTopa, OIMPEICNICHHE CPEAbl PAaCTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAIHLHOTO
WHIUKATOPA, BIUSHUE PAa3INYHBIX ()aKTOPOB Ha CKOPOCTh XMMHUECKOM PEAKIINH, PEAKIIMH HOHHOTO OOMEHA, KAYeCTBEHHBIC
peakiuu Ha cyib(ar-, KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/a4 [0 TeMaM
«Mertamnb» u «HemeTaisl») B COOTBETCTBUU C MPABWIIAMH TEXHUKHA O€30MACHOCTU MpU OOpAIIeHHH C BEIIECTBAMU U
1abopaTopHbIM 000PYOBAaHUEM, MPEACTABIATh PE3yJIbTAaThl XUMHUYECKOTO JKCIIEPUMEHTa B (popMe 3amuch ypaBHCHHM
COOTBETCTBYIOIIHNX Peakuii ¥ (POPMYTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HMH(POPMAIMIO, MOJYYaeMYI0 M3 Pa3HbIX
MCTOYHUKOB (CpPEICTBA MACCOBOM KOMMYHHKAIUU, IHTEPHET U IpYyTruXx);

c(hOpMHPOBAHHOCTh YMEHUH COOJI0/IaTh MPaBUiIa HKOJIOTHYECKHU 1EJIECO00pa3HOT0 MOBEACHUS B OBITY U TPYJIOBOM
NEATETPHOCTH B IICNIIX COXPAHEHUS CBOETO 370POBbS W OKPYKAIOIICH NPUPOTHOW CpEabl, OCO3HABATh OIMACHOCTHh
BO3JICHCTBHSI HA )KMBBIC OPTaHU3MBI ONPEACIICHHBIX BEIIEeCTB, MOHUMAas cMbIci mmokazaTens [1/[K, mosicHaTs Ha mpumepax
CrocoObl YMEHBIIICHHUS U MIPEAOTBPAIIEHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa,

JUIsi OOy4YaroIIMXCAd C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTh 3HAHUA 00 OCHOBHBIX
JOCTYITHBIX METO/[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUJISL CTIETIBIX M CITA0O0BUISAIIMX 00YYaIOIMMNXCSl: YMEHHUE UCII0JIb30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.

KPUTEPUM OLIEHUBAHHUSA U KPATKOE OIIMCAHUE CUCTEMBI OLIEHKH JJOCTHXKEHUI
OBYYAIOIIUXCA

Pesynbrarel 00y4eHs] XUMUU JTOJDKHBI COOTBETCTBOBATH OOIIMM 3a/1a4aM TpeaMeTa U TPeOOBaHHSIM K €r0 YCBOCHHIO.
Pesynbrarel 00y4eHUs OIEHUBAIOTCS M0 MATHOAIBHON cucTeme. [Ipu olleHKe yUMTBHIBAIOTCS CIIEAYIONINE KaueCTBEHHBIC
MOKa3aTeN OTBETOB:

* r1yOuHa (COOTBETCTBHE U3YUYEHHBIM TEOPETUUECKUM OOOOIIEHUSM );

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEeMBIM B IPOrpaMMe YMEHHUSM MPUMEHSTH MOTYYCHHYIO HH(OPMAIINIO);

*I10JIHOTA (COOTBETCTBHE 00BEMY MPOTPaMMBbI M HH(GOPMAILIUK YUSOHUKA).



[Tpu olleHKE YYUTHIBAIOTCS YUCIIO U XapaKTep OMHOOK (CyIIeCTBEHHBIC U HECYIICCTBCHHBIC).

Cy1iecTBeHHbIE OITMOKHU CBA3aHBI C HEJOCTATOYHON IIyOMHOM U OCO3HAHHOCTHIO OTBETA (HANpUMeEp, YYEHUK HENPABUIBLHO
yKa3aJl OCHOBHBIC MPU3HAKU MOHSATUMN, SBJICHUM, XapaKTepHbIe CBOMCTBA BEIIECTB, HEMPABMIBHO CHOPMYIHUPOBAI 3aKOH,
IpaBuiIO U T.J. UM YYCHUK HE CMOI NMPUMEHUTh TEOPETUUYECKHUE 3HAHUS NJisi OOBSICHEHUS U TMPEJCKa3aHUsl SBJICHUIA,
YCTaHOBJICHUH MPUYMHHO-CIICJCTBEHHBIX CBSI3€H, CPABHEHUS U KIacCU(UKAIIUU SIBIICHUH U T. I1.).

HecyiecTBeHHbIE OIMIMOKK OMPENEISIOTCS HEMOJHOTOM OTBeTa (Hampumep, yHylleHHWE W3 BUAA KaKoro-inbo Hexapak-
TEepHOTo (haKTa Mpu ONMKUCAHUU BEUIECTBA, mpolecca). K HUM MOKHO OTHECTH OTOBOPKHU, OMHUCKH, TOMYIIEHHBIE [0 HEBHUMA -
TEJILHOCTU (HampuMep, Ha JBa W 0o0Jie€ ypaBHEHWU peakiui B IMOJHOM HMOHHOM BHJI€ JOIMYIIEHAa OJHa OIIMOKa B
0003HAaYEHUH 3apsia HOHA).

Pe3ynbTraThl 00ydeHUsI IPOBEPSAIOTCSA B MPOLIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB yYaIlIUXCs, a TAKXKE MPU BBHIMOJHEHUH
UMH XUMHYECKOTO SKCIIEPUMEHTA.

OueHka YCTHOTO 0TBETA

Ouenka «5»:

* OTBET MOJIHBIM U MPABWIbHBIM HA OCHOBAHUY U3YUYEHHBIX TEOPUIL;

* MaTepHua U3JI0KEH B ONPEICIICHHON JIOTHYECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIM.

Ouenka «4»:

* OTBET IIOJIHBIA U PABWIbHBIN HA OCHOBAaHUM U3YUYECHHBIX TEOPUM;

* MaTepual U3JI0KEH B OMPEAECICHHOMN JOrMYECKON MOCIeI0BaTEIbHOCTH, IPU 3TOM JIOMYIIEHBI ABE-TPU HECYILIECTBEHHBIE
OIHUOKH, UCTIPABIICHHBIE 110 TPEOOBAHUIO YUUTEIS.

Ouenka «3»:

* OTBET MOJIHBIN, HO TPU 3TOM JIONYIIIEHA CYIIECTBEHHAsI OIMOKa WJIM OTBET HEMOJIHBIN, HECBS3HBIM.

Ouenka «2»:

* IIPU OTBETE OOHAPYKEHO HEMOHUMAaHHUE YYalluMCsl OCHOBHOTO COJIepKaHWs y4eOHOro Marepualia Wiu JOMYyIIeHBI Cy-
IIECTBEHHBIC OLIMOKH, KOTOPBIE YUAIIUICS HE MOXKET UCIIPABUTH IIPU HABOSAIIUX BOIIPOCAX YUUTEIS.

Ouenka «1»:

* OTCYTCTBHE OTBETA.

OueHka NUCbMEHHBIX PadoT

OueHka 3KCNePUMEHTATbHBIX YMEHUH




OreHka cTaBUTCS HA OCHOBAaHWW HAOIOZCHUS 32 YYAIIMMHUCS ¥ MUChbMEHHOTO OTYETa 3a paboTy.

Ouenka «5»:

* paboTa BBHITIOJIHEHA TTOJTHOCTHIO U TIPABUIIBHO, C/IeJIaHbl IPaBUIIbHBIC HAOJII0ICHHUS U BHIBOJIBI;

* OKCIIEPUMEHT OCYIIIECTBJICH IO IJIaHy C YY€TOM TEXHUKH 0€30MacHOCTH M MpaBUJI pabOThI ¢ BEIIeCTBAaMU U 000pY/10Ba-
HUEM;

* MPOSIBJICHBI ~ OPTaHU3AIMOHHO-TPYAOBBIE YMEHHsS (TIOJIEPKUBAIOTCS YMCTOTA pabovYero Mecrta M MopsJIOK Ha CToJIe,
HPKOHOMHO HCIIOJIb3YIOTCS PEaKTUBHI).

Ouenka «4»:

* paboTa BBITIOJIHEHA TMPABWIIBHO, CJIETaHbl MPABHJIbHBIE HAOIIOICHNS W BBIBOBI, HO IIPH 3TOM SKCIIEPUMEHT MPOBECH HE
MTOJTHOCTBIO WJTH JOIYIICHBI HECYIIECTBEHHBIC OIMOKHU B pabOTe C BEIECTBAMU U 000pyI0BaHUEM

Ouenka «3»:

* paboTa BBITTOJTHEHA MMPABWJILHO HE MEHEE YeM HATOJIOBUHY WJIM JOMYIIeHA CYIIECTBEHHAs OMMOKa B X0/I€ SKCIICPUMEHTA,
B 00BACHEHHUH, B OPOPMIIEHUU pabOThI, B COOJIIOACHUH MMPABUII TEXHUKH 0€301IaCHOCTH MPHU padOTe ¢ BELIECTBAMHU U 000pY-
JIOBAaHUEM, KOTOpasi MCHPABISIETCS IO TPEOOBAHUIO YUUTEIIS.

Ouenka «2»:

* JIOMYIIEHBI JBe (1 0OoJiee) CYIIECTBEHHbIE OITMOKN B XOJ€ IKCIIEPUMEHTA, B 00BsICHEHUH, B ohopmiieHnn paboThl, B CO-
OJIFOZICHUY TIPAaBHJI TEXHUKH O0€30IaCHOCTH IPH paboTe ¢ BelecTBAaMU U 000pYAOBaHHUEM, KOTOPBIC YUalTuiics HE MOXKET
UCITPABUTH JaXKe 1O TPEOOBAHUIO YUUTEIS.

Ouenka «1»:

* paboTa He BHITIOJIHEHA, Y YYAIlleroCsi OTCYTCTBYIOT AKCIIEPUMEHTAILHBIC YMEHUS.

O1eHKa YMEHHUI pelaTh IKCIIEPUMEHTAJIbHbIE 32124

Ouenka «5»:

* [JTaH PEIICHUS COCTABJICH NIPABUIIBHO;

* MPABWJILHO OCYIICCTBIICH IMOJ00P XUMHUECKUX PEAaKTUBOB M 000Dy I0BaHHUS,

* IAHO TIOJTHOE OOBSICHEHUE U C/ICJIaHbI BBIBO/IBI.

Onenka «4»:

* JIaH PEIICHUs COCTABJICH IPABUIIHHO;

* MPaBUJIBLHO OCYIIECTBJICH MOAOOP XUMHUYECKUX PEAKTUBOM M O0OpYyIOBaHMs, MPU 3TOM JOIMYIIEHO HE Oojee NIBYX
HECYIIECTBEHHBIX OMMUOOK B OOBSICHEHUH W BHIBOJIAX.




Ouenka «3»:

* [JIaH PEIICHUs COCTaBJIEH PABUIBHO;

*[IPAaBUJIbHO OCYILECTBIIEH MOJ00P XMMHUYECKUX PEAKTUBOB M OOOpYAOBaHMS, HO JOIYIICHA CYIIECTBEHHas OImMOKa B
O0OBSICHEHUH U BBIBOJIAX.

Ouenka «2»:

* IONyIIEHBI JIBE (1 00Jiee) OIMOKU B IUIAHE PEIICHUs, B OI00pe XUMHYECKUX PEAaKTUBOB U 000PYI0BaHUS, B 0O bSICHEHUH
U BBIBOJIAX.

Ounenka « 1 »:

* 33/1a9a HE PEIICHA.

O1eHKA YMeHMI peniaTh pacuyeTHbIE 321a491

Ouenka «5»:

* B JIOTHYECKOM PAaCCYKJICHUU U PEIICHUH HEeT OMMOOK, 3a/1aua pPeIlIeHa parioOHAIBHBIM CITIOCOO0M.

Ouenka «4»:

*B JIOTUYECKOM PACCYXICHUH U PEIICHUHU HET CYIIECTBEHHBIX OIMUOO0K, HO 33/1a4a pelieHa HepaldoHaIbHBIM CIIOCOOOM WJIH
JOMYIIEHO HE 00Jiee TBYX HECYIIECTBEHHBIX OIIMOOK.

Ouenka «3»:

*B JIOTHYECKOM PACCYXKJICHUU HET CYIIECTBEHHBIX OIMIMOOK, HO JOMyIEHA CYIIECTBEHHAs OIIMOKAa B MAaTeMaTHYECKUX
pacyeTax.

Ouenka «2»:

*MEIOTCS CYIIECTBEHHBIE OIIMOKHU B JIOTHYECKOM PACCYKICHHUH U B PEIICHUHU.

Ouenka «1»:

*OTCYTCTBHE OTBETA HA 3a/IaHHC.

OueHKA MUCbMEHHbIX KOHTPOJIbHbIX PA0OT

Ouenka «5»:

*OTBET ITOJTHBIN W TIPABUIIBHBIN, BO3MOYKHA HECYIIECTBECHHAS OIITHOKA.

Ouenka «4»:

*OTBET HETIOTHBIN WJIM IOMYIIEHO He 00Jiee NBYX HECYIECTBEHHBIX OIUOOK.

Ouenka «3»:




*paboTa BHITIOJIHEHA HE MEHEE YeM HAIIOJIOBHHY, JIOMYIIEHA OJTHA CYIIIECTBEHHAs OIMMOKA W MPU 3TOM JIBE-TPU HECYIIECT-
BEHHEIE.

Ounenka «2»:

*paboTa BHITIOJTHEHA MEHBIIIE YeM HAMIOJIOBUHY WJIU COJAEPIKUT HECKOJIBKO CYIIECTBEHHBIX OIINOOK.

Ounenka «1»:

*paboTa HEe BHITIOTHEHA.

[Ipu olieHKE BBITIOJIHEHUSI TUCbMEHHON KOHTPOJbHOU pabOThl HEOOXOAMMO YUYHTHIBATh TpeOOBaHUS eaMHOT0 opdorpadu-
YECKOTO PeKHUMA.

OTMmeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTHUPYET MPEANICCTBYIOMNE MTPU BHICTABICHUN OTMETKH 3a YETBEPTh,
MIOJIYTOTUE, TOI.

O1eHKa TECTOBLIX PadoT

Onenka «5»

syqaruiics BeInoaHuwi 90 — 100% paboTsl.

Onenka «4»:

syuanuiicst BemoJHuI 70 — 90% paboThl.

Ounenka «3»:

syuarnuiicst BemosiHuI 40 — 70% paboThl.

Onenka «2»:

syyanuiics BeIoJHUI MeHee 30% paOoThl.
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