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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuuM Ha ypoBHE cpeHero ooOiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DeepanbHOTo 3akoHa OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS (elepalibHOW 00pa3oBaTEIbHON
nporpamMmbl - cpenHero oomero ooOpazoBanus (DPOII COO), npeAcTaBICHHBIX B
®denepaibHOM TOCYAapCTBEHHOM oOpazoBarenbHoM cranpapre COO, ¢ yuérom
KoHuenuuu mnpenonaBaHusi y4yeOHOro mnpeamera «XHMHs» B 00pa30BaTEIIbHBIX
opranuzauusx Poccuiickoii ®enepanuu, peanu3yOIIUX OCHOBHBIE 00pa3oBaTEIbHBIC
IPOrpaMMbl, © OCHOBHBIX MOJIOXKeHUN «CTpaTeruu pa3Butusi Bocutanus B Poccuiickoi
®enepanuu Ha iepuo 10 2025 rona» (Pacnopsixenue [paBurensctea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XHUMHH, K ONPENEICHUI0 00Ien
CTparerud OOy4eHHs, BOCIHUTAHHUS M Pa3BUTUA OOYYAIOUIUXCS CPEICTBAMH Y4eOHOIO
npeameta «Xumus» g 10—11 kiiaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHIENITYyaJIbHbBIS
nonoxeHuss PI'OC COO o B3auM00OYCIOBIEHHOCTH LENEH, COAEpKaHUS, PE3YIbTATOBR
oOy4eHHs ¥ TpeOOBaHUM K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHE, IMOJYyYaeMOE€ BBITYCKHMKaMH 0011e00pa3oBaTeIbHOM
OpraHM3aliy, SIBISIETCS HEOThEMJIEMON 4YacThio UX 0O0pa3oBaHHOCTH. OHO CIYXHUT
3aBepUIAIONIMM JTAllOM pealu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX LIEJIOCTHOM CUCTEME XMMHUYECKOTO 00pa3oBaHus. DTH
LIEHHOCTH KacarTCsl MO3HAHUS 3aKOHOB MPUPOAbI, (OPMUPOBAHHMS MHUPOBO33PEHUS U
oO011e# KyJIbTyphl 4YEJIOBEKA, a TAKXKE SIKOJIOIMUECKH 000CHOBAHHOI'O OTHOILLIEHUS K CBOEMY
3JI0pPOBBIO M IPUPOJIHOI cpene. Peanuzyercst xumuueckoe 00pa3oBaHuE 00yJaroIUXCs Ha
YPOBHE CpEIHEro 00IIero oOpa3oBaHUs CpPEACTBAMH y4eOHOro mnpeaMera «XUMUs,
collepKaHUe M MOCTPOCHHUE KOTOPOro OMpENENIeHbl B MPOrpaMMe MO XUMHH C YYETOM
crielu(pUKN HAYKU XUMUHU, €€ 3HAUCHUS B TTIO3HAHUU MPUPOJIBI U B MAaTEPUATBHOMN KU3HU
oOmiecTBa, a TakXke € Y4€TOM OOIMX Leded W MPHUHIMIIOB, XapaKTepU3YIOUINX
COBPEMCHHOE COCTOSIHHE CHCTEMBl CpeaHero oOmiero oOpa3oBaHus B Poccuiickoit
denepauum.

XUMHSI KaK DdJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyl pojib B
COBPEMEHHOM LMBWIM3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyibTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHHE
LEJIOCTHOTO MPECTABICHUS 00 OKPYKaOIIeM MHUPE KaK O €IMHCTBE MPUPOBI U YEIOBEKA,
KoTopoe (opMHUpYETCS B XUMUM Ha OCHOBE IMOHHMMAaHHUS BEIIECTBEHHOIO COCTaBa
OKPYXAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBS3M MEXJY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMHU U BO3MOXHBIMU 00JIaCTSIMU TPUMEHEHUS.

TecHo B3aMMOIEHCTBYSl C JAPYTMMH €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThbI0 MUPOBOU KYJIbTYpPbI, HEOOXOJMMBIM YCIOBUEM YCIEIIHOTO TPYyAa

N JKU3HH KAXKJ0I'0 YJICHA O6H_I€CTB3.. COBpeMeHHa}I XHUMUA KaK HayKa CO3UAAaTCIIbHAA, KaK
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HayKa BBICOKMX TEXHOJIOTHI HANIPABJICHA HA PEIIeHUE TI100aTbHBIX MPOOJIEM YCTOMYHUBOTO
pPa3BUTHSL YEIIOBEUYECTBA — CBIPbEBOM, HDHEPIr€THUYECKOW, MHUIIEBOM, 3KOJIOTHYECKOU
0€30MacHOCTH U OXPAHBI 370POBbSL.

B cooTBercTBUM ¢ 00IIMMU TEISIMU ¥ IPUHIIMIIAME CPETHEr0 00111ero oOpa3oBaHus
conepxkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BBIA YpOBEHb H3yUEHHS)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OONIEKYJIbTYPHYIO IMOJTOTOBKY OOyYarOlIUXCS,
HEOOXOJIUMYIO UM JJIsi BBIPAOOTKM MHMPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHS B KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHus B Pa3IMYHbIX 00JacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBsOMUMH MpeaMeTa « XUuMUsD» SBISIOTCS 0a30BbIe Kypchl — «OpraHnuyeckas
xuMus» U «OOIasi 1 HeopraHuyecKkass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMAa 3HAHUM 110 HEOPTaHUYECKON XUMUU
(c BkJIIOYEHHEM 3HAHUW M3 OOIIEW XUMUHM) U opraHudeckoirl xumuu. dopmupoBaHue
JAHHOM CHUCTEMbl 3HAHMM MpU HU3YYECHUU TIpeIMeTa OOECIeYMBAET BO3MOKHOCTD
paccMOTpEHUsI BCETO0 MHOTr00Opasusi BEIIECTB Ha OCHOBE OOIIMX MOHSTUM, 3aKOHOB U
TEOPUN XUMUMU.

Crpyktypa cojaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuvecKkas XuMus» cHOpMUpPOBaHA B MPOTPaMMeE 110 XMMHUH HAa OCHOBE CUCTEMHOT'O
MOX0/1a K M3yYCHHUI0 YIeOHOTr0 MaTepurasa u 00yCcaoBIeHA HCTOPUIECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAaHMN Ha OMNPENENEHHBIX TEOPETUUECKUX YpOBHAIX. Tak, B Kypce
OpraHUYeCKON XHMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUHU
CTPOCHHUSI OPTaHUYECKHUX COEJUHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMUYECKUX U
AJIIEKTPOHHBIX TPEJICTABIICHUN O CTpOCHUH BemecTB. CBeneHus 00 M3y4aeMbIX B Kypce
BEIIIECTBAX JAIOTCA B PA3BUTUM — OT YTJIEBOJOPOJOB JI0 CIOXHBIX OHOJIOTHYECKU
AKTUBHBIX COEIUMHEHMM. B Kypce OpraHMdeckod XHWMHHU MOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOTO o00Iero o00pa3oBaHUs TE€pBOHAYAILHBIC
MPEACTABICHUS] O XHUMHYECKOW CBSI3M, KIACCHU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOUN pPEAKIINH.

[To HOBBIM YTJIOM 3peHUS B TIpeaAMeTe « XUMUsD» 0230BOT0 YPOBHS paccMaTpUBACTCS
M3YUYCHHBIM HAa YPOBHE OCHOBHOI'O OOIlEr0 0Opa30BaHUs TECOPETHUECKUN Marepuail H
(hakTOJIOTHYECKHUE CBEJICHUS O BEIIECTBaX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeopraHuyeckas XUMHUS» OOy4YalomUMCS TPEAOCTaBIACTCS
BO3MOKHOCTh OCO3HAaTh 3HAYEHHE IMEPUOJMYECKOT0 3aKOHA C OOIIETEOPETHYECCKUX H
METOJI0JIOTHYECKUX MO3ULIUM, TTTy0Ke MOHATh UCTOPUUYECKOE U3MEHEHUE (PYHKIIUI ATOTO
3aKOHA — OT 0000IIAoIIEeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMM O BaXKHEHIIMX BELIECTBAX, MX COCTABE, CTPOCHUMH,
CBOMCTBaX W TMPUMEHEHUH, a TAKXKE O XUMHUYECKUX PEaKIUsX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX NpPOTEKaHWs JonojHsercs B Kypcax 10 m 11 kmaccoB anemMeHTamu
COJICpKaHMS, UMEIOIINMHU KYJIbTYPOJIOTHUECKUN U MPUKIATHON XapakTep. JTU 3HAHUS
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CIIOCOOCTBYIOT MTOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JIPYTUMU HAyKaMH, PacKpBIBAIOT €€
pOJib B TO3HABATEJBHOM M MPAKTUYECKOU JEATEIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIUTAHUIO YBAXKEHUSI K IMPOIECCY TBOPUYECTBA B OOJACTH TEOPUM U TMPAKTUYECKHUX
NPWIOKEHU XUMHUHU, MOMOTAalOT BBIMYCKHUKY OpPHUEHTHPOBATHCS B OOIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBSI3AHHBIX C XHWMHUEW, KPUTUYECKU OCMBICINBATH
HH()OPMAITUIO U IPUMEHSITH €€ JJIS MOMOJTHCHHS 3HAHUN, PEIICHIUS WHTEUICKTYaIbHbIX U
AKCIEPUMEHTANIbHBIX HCCJIEOBATEIbCKUX 3alady. B 1emoM cojaepkaHue y4eOHOTO
npeaMera «XUMHs JTaHHOTO YPOBHS U3Y4YEHHUS OPUEHTHPOBAHO Ha (HOpPMHUpPOBAHUE Y
00y4aronuxcst MUPOBO33PEHUYECKOI OCHOBBI JIJIsl MIOHUMAaHUS (PUI0CO(CKUX UIEH, TAKUX
KaK: MAaTepUAIbHOE  €IWHCTBO HEOPraHMYECKOr0 W  OPraHUYEeCcKOro  MHpa,
00YyCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM U CTPOEHUEM, I03HABAEMOCTh
MPUPOJIHBIX SBJICHUHN MyTEM SKCIIEPUMEHTA U PEUICHUS] TPOTUBOPEUUN MEXKTYy HOBBIMU
(dbakTaMu U TEOPETUUYECKUMU MPENNOChUIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUU
HKOJIOTUYECKUX MPOOJIeM, a TakkKe MpoOJieM COEPEKEHUS SHEPreTUYECKUX PECYPCOB,
CBIPbS, CO3aHUSI HOBBIX TEXHOJIOTHM U MAaTEPUAIIOB.

B miane pemienus 3ajad BOCIUTAHUS, PA3BUTHSL U COIMATU3ALMU OOYyYarOIINXCs
MIPUHATHIC POTPAMMOM M0 XMMUU MOJXObl K ONIPEACIICHUIO COJIEPKAHUS U TTOCTPOCHUS
npeaMeTa TMpeayCMaTpuBalOT (OpMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JIEUCTBHM,
UMeIMX 0a30BO€ 3HAYCHHE ISl PA3IMYHBIX BUJOB JIEATEILHOCTH: pELISHUs IpooieMm,
MOMCKa, aHalim3a U o0paboTKu MHMOpPMAIIMKM, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITA
MPAKTUYECKOW W HCCIENOBATEIbCKONW AEATEIBHOCTH, 3aHUMAIOIICH BAaXKHOE MECTO B
MMO3HAHUU XUMUHU.

B npakrtuke npenogaBaHys XUMUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO 00pa30BaHus,
TaKk U Ha YPOBHE CpeIHEro oOIero o0pa3oBaHus, MPU OMPEACICHUN COJEPKATeIbHON
XapaKTEPUCTUKHU  IEJIEd H3Y4YEHHUs TPEIMETa HaNpaBJICHHUEM IEPBOCTECIICHHON
3HQYUMOCTHU TPAJAUIIMOHHO MPU3HAETCS (POPMUPOBAHHME OCHOB XMMHUUYECKOW HAyKW Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON JCSITEIILHOCTH YEIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJIbTYpbl. C METOAUYECKOW TOUKH 3PEHUSI TaKOil
MOJXO0/ K ONPECIICHUIO LIEJIEH N3yYeHUS MPEAMETA SIBIISIETCS BIIOJIHE ONPaBAaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHHUS TJIaBHBIMU LIEISIMU U3YUYCHUS TIpeaMeTa « XUMHU»
Ha 6azoBom ypoBHe (10 —11 kJ1.) ssBHISOTCSA:

e (opMUPOBAHHE CUCTEMbl XMMHUYECKHX 3HAHUN KaK BaKHEHIICH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIE
NOHATHUS, (PYHIAMEHTAIbHBIC 3aKOHBI U TEOPUM XUMHUU, OCBOCHUE SI3bIKa HAYKH,
YCBOEHUE U MMOHUMAaHUE CYITHOCTHU JOCTYIHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHUE C HCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (QopMupoBaHue W pa3BUTHE MPEACTABICHWA O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XMMHYECKUX PEAKIUH, HEOOXOAMMBIX IS TPHOOPETCHHS yMEHUI



OPUEHTHUPOBATLCSA B MUPE BEIIECTB M XUMHUYECKUX SBIICHHUMA, UMEIOITUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB MEATEIBHOCTH, CBA3AHHBIX C HAOIIOJECHUEM U
O0OBSCHEHHEM XMMHUYECKOTO 3KCIEPUMEHTa, COOIO/IEHHEM MpPaBMiI OE30MacHOrO
oOpalieHus ¢ BellecTBaMu.

Hapsiny ¢ osTuMm, coaepkarenpHas XapaKTepUCTHKa LeNed W 3a4ay W3YYCHHS
peaMeTa B MPOrpaMMe MO0 XWMHHM yTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TIPUOPUTETAMH B CHCTEME cpeaHero oOmero ooOpaszoBanus. CerogHs B
NpernoJaBaHU XUMUU B OOJBIIEH CTENEeHH OTHAETCS NPEANOYTCHHE MPAKTHUYECKOU
KOMITIOHEHTE COJIepaHusi OOy4deHUsl, OPUEHTUPOBAHHOM HA IMOJTOTOBKY BBIITYCKHUKA
00111€e00pa30BaTeIbHON  OpraHu3alliy, BIAJCIONIEr0O HE Ha0OpOM  3HAaHWH, a
(GYHKIIMOHATBLHOW TPAMOTHOCTBIO, TO €CTh CTIOCOOAMU M YMEHHUSMH aKTUBHOTO ITOTYYCHUS
3HAHWM 1 IPUMEHEHUS UX B PEAIbHOM KU3HU JUIS PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM TpU U3y4YeHUU TpenMera «XUMUs» JOMUHUPYIOIIEEe 3HAUYCHUE
MPUOOPETAIOT TaKue MU U 33/1a4H, KaK:

amanrtanus OOydJalomUXcsl K YCIOBUSAM JUHAMHYHO pPa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHNE WHTEIIEKTYyabHO Pa3BUTON JHYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopmupoBaHre y 00YUYaIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUM),
MMEIOINX YHUBEPCAIbHOE 3HAYEHUE JUIS PAa3IMYHBIX BHUJOB JIEATEIHHOCTH: PEIICHUS
mpo0JieM, MOUCKa, aHaIu3a U 00paboTKH HH(POPMAITUU, HEOOXOIUMBIX JJIsI TPUOOPETCHHUS
OTbITa JACSATEIHHOCTH, KOTOpAs 3aHUMAET BaXKHOE MECTO B ITO3HAHUU XUMUH, a TAKKE JIJIs
OIICHKM C TIO3UIUN DKOJOTUYECKOW OE30MaCHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O0O0YyYaromUXCsl: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIC
3HAHUS MO0 XUMHUU B COOTBETCTBUHM C XU3HCHHBIMU MOTPEOHOCTSAMH, HCIOJIH30BATH
COBpeMEeHHBIC HH(OPMAIIMOHHBIEC TEXHOJIOTHUH JJIs IOUCKA U aHAJIW3a YIeOHOW U HAyYHO-
MOMYJIIPHON HHPOPMAITMA XUMHUYIECKOTO COICPKAHUS;

dopMupoBaHHE W pa3BUTHE y OOYYAIOUIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIICHUS, HAOJIONAaTeTbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTHU, NPH I[UIAHUPOBAHUU W TMPOBEIACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIHTaHHE Y 00ydJaromuxcsl yOekIEHHOCTH B TYMAaHUCTHYECKON HAMPaBICHHOCTH
XUMUHU, €€ BaXHOW pOJIM B PEHICHUH TJI00aJbHBIX TPOOIEM palMOHAIBHOTO
NPUPOIOTIONB30BAaHUS, TIOMOJHEHUSI JHEPreTHUECKUX PpPEeCcypcoB U  COXpPaHEHUs
MPUPOIHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIMMOCTH OEPEKHOT0 OTHOIICHUS K IPUPOJIE
U CBOEMY 3/I0POBbIO, a TAK)KE PUOOPETEHH S OIbITa UCTIOIb30BAHUS MOJTYYEHHBIX 3HAHUN
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JUTSl TIPUHATHS TPAMOTHBIX PEIIEHWH B CHUTYyallUsAX, CBS3aHHBIX C XUMHYECKUMU
SIBJICHHSIMHU.
B ydyeOHOM mmane cpeanero oOmiero oOpa3oBaHUS MPEAMET «XUMHUA» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMpeaMeTHOMN 00actu «EcTecTBEeHHO-HAYUYHBIE PEIMETHI.
OO6miee 4KclIO YacoB, OTBEACHHBIX JUIsI M3YYEHHUS] XMMHU, Ha 0a30BOM YypOBHE
cpemHero oOmero obpazoBanms, coctaBiseT 68 dacoB: B 10 kmacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 4ac B Hezeno).
Cornacno yueoHomy mmany MAOY COILL Ne4 um. U.C. Yepnsbix Ha xumuto B 10
KJIaccaX, YHUBEPCAIbHOTO MpoGuiIsi OTBOAUTCS 2 yaca.

COAEPXAHUE OBYUYEHUSA
10 KITACC
OPI'AHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT oOpraHMYEeCKON XUMHUHU: €€ BO3HHKHOBEHHME, PA3BUTHE M 3HAYCHUE B
IIOJIyY€HUH HOBBIX BELIECTB U MaT€pUaioB. Teopus CTpOEHUS OPraHUYECKUX COETMHEHHUI
A. M. BbytnepoBa, €€ ocHOBHbIE MoynoxeHuss. CTpyKTypHble (HOpMYJbl OPraHUYECKUX
BeecTB. ['oMonorusi, nzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHMSIX —
OJIMHApHBIE U KPATHBIE CBS3H.

[IpencraBnenre o KiaccupuKaluu OpraHudeckux BemecTB. HomeHnknarypa
OpraHUYEeCKUX COEAMHEHUMN (CUcTeMaThyecKas) U TPUBUAIbHBIC HA3BAaHUS Ba)KHEHIIIMX
MPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCnepUMEHTAIbHbIE METOABbl H3Yy4YEHUsS BEUIECTB W HUX [PEBPAILCHUI:
O3HaKoOMJIEHHE ¢ oOpa3laMu OpPraHMYeCKHX BEIIECTB M MaTepHajlaMd Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OPraHMYeCKHMX BEIeCTB, HAOJMIOJEHUE U  OINHCaHUE
JEMOHCTPALlMOHHBIX ONBITOB 10 MPEBPALLECHUIO OPraHUYECKUX BEIIECTB IPU HATPEBAHUU
(ru1aBiieHue, oOyrJIMBaHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUHN psif. MeTaH U 3TaH — mpocTelme
MPEICTABUTENN aJTKAHOB: (PU3NYECKUE U XMMHUECKHE CBOMCTBA (peakluu 3aMelIeHUs U
rOpeHusl), HaXOXJACHUE B MPUPOJIE, TOIYyUEHUE U PUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUU psii. DTWIEH W MPONWIEH —
MPOCTENIINE MPEJCTABUTENN AJIKEHOB: (PU3MYECKHEe M XUMHUYECKHUE CBOMCTBA (peakivu
TUAPUPOBAHUS, TaAJIOIC€HUPOBAaHUS, TUIpaTallii, OKHUCJIECHHS U MOJIMMEPU3ALUN),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 wu MetwiOyTtagueH-1,3: CcTpoeHHE, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakius noiuMmepusaiyn). [lonyyeHne CHHTETHYECKOTO KayuyKa
Y PE3UHBI.
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psiA. AUETHIEH —
MPOCTEHINN TPEeICTaBUTENb aKMHOB: COCTaB, CTPOCHHUE, (U3NYECKHE U XUMHUYECKHE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TAJIOICHUPOBAHMS, THApPATallid, TOPEHHS),
NOJIyYEHUE U IPUMEHEHUE.

Apenbl. benson: cocra, cTpoeHue, puzndeckue U XUMUUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHHUS W HUTPOBAHUS), NOJyY€HHE M NpuMeHeHue. Toryon: cocmas,
cmpoeHue, uuyeckue U Xumuyeckue CEoUCMBa (peakyuu 2an0ceHUpOBamus U
HUMPOBAHUsL), nosyyeHue u npumeHeHue. TOKCUYHOCTb apeHOB. [ 'eHeThyeckasl CBS3b
MEXy YIJI€BOAOPOAAMH, MPUHAIIEHKAIUMHA K PA3JTUYHBIM KJIACCaM.

[IpuponHble UCTOYHUKHU yTaeBOa0poAoB. [Ipupoanslil ra3 u nonyTHble HE(TAHBIE
ra3pl. Hedp1b u €€ mpoucxoxaenue. CriocoObl nepepabOTKU HEPTHU: MEPETOHKA, KPEKUHT
(TepMHUUECKH, KaTaJIUTUYECKHil), mnuponu3. I[IponykTel mnepepabOTKM HePTH, HX
IPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroib M NpPOAYKTHI €ro
nepepadoTKU.

OKCIIEpUMEHTAIBHBIE METOAbl MW3YYEHHs] BEIIECTB W MX NPEBPALCHUMN:
O3HaKOMJIEHHE ¢ oOpa3llaMH IIacTMAacC, KaydyyKoOB W pe3uHbl, koiekuun «Hedts» n
«YTOnp», MOJEIMPOBAHHE MOJEKYJ YIVIEBOAOPOAOB M  TaJOT€HONPOU3BOAHBIX,
MIPOBEJCHUE MPAKTUYECKON PAabOThI: MOJIyY€HUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbluucnenus no ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJITHOTO BEUIECTBA WM MPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, O0BEMY, KOJTMYECTBY
OJIHOTO M3 HUCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKLINN).

Kuciiopoacoaep:kamue oprannyeckue coelMHeHUs

[IpenenbHbIe OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOJ: CTPOCHUE, PU3NUYECKUE U
XUMUYECKHME CBOMCTBAa (peakuuMd C aKTHBHBIMM METaJJIaMH, TaJIOT€HOBOJOPOAAMM,
ropeHue), mpuMeHeHre. BomopoaHbie CBA3M MEXAy MOJEKyJdaMu CHUPTOB. JlelicTBue
METAHOJIAa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. DTUIEHTIUKONb W TIULEPUH: CTpOeHHUE, (pusmueckue u
XUMHUYECKUE CBOMICTBA (B3aMMOJECHCTBHME CO IICJOYHBIMA METalJIaMH, KayeCTBEHHAs
peakius Ha MHOTOaTOMHBIE cUpThI). JleiicTBUe HAa opraHu3M uesjoBeka. [IpumeHeHue
[JIMIEPUHA U DTUJIIEHTJIUKOJIS.

®deHoJI: CTPOCHHUE MOJIEKYJIbI, (U3UYECKUE M XUMHYECKHE CBOMCTBA. TOKCUYHOCTH
denona. [Ipumenenue dheHoma.

Anpaerunibl U kemowusi. GopMalibeT, alueTadbJAeTu/l: CTpOeHUE, PU3NUECKUe U
XUMHUYECKHE CBOMCTBA (peaKlMy OKUCICHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKnn),
ITOJIyYE€HHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNeNbHbIE KApOOHOBBIE KHUCIOTH. MypaBbHHAasE M YKCYyCHas
KHUCIIOTBI: CTPOCHHE, (PU3HUECKHUE U XMMHUYECKUE CBOICTBA (CBOMCTBA, O0IIMe I Kilacca
KUCIIOT, peakiiust d3TepuduKaIum), noirydyeHue u npuMmenenre. CtTeapuHoBas U 0JICMHOBAs
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KHCJIOTHI KaK TPEICTABUTENIM BBICIIMX KapOOHOBBIX KHCIOT. MbIJIa KaK COJM BBICIIIAX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxxaple 3(HUphl KaK MPOU3BOJHBIC KapOOHOBBIX KHCIOT. [ MIPONN3 CIIOXKHBIX
a¢upos. Kupsl. I'naponus xupos. [I[pumenenue xupos. buosornueckas poib KUPOB.

VYrieBonpl: cocTaB, KiaccudUKaus yrieBoJoB (MOHO-, TU- U TOJHMCAXapUbl).
['mroko03a — mpocTenuii MOHOCAaXapua: OCOOCHHOCTH CTPOSHHS MOJIEKYJbI, (PU3HUECKHE
U XUMUYECKHE CBOMcTBa (B3aumojeiictBue ¢ rtuapokcuaom wmeau(ll), oxucnenue
aMMHAYHBIM PacTBOpoM oOKcuaa cepedpa(l), BoccTaHoBIeHHE, OpPOKEHHUE TIIFOKO3BI),
HaXOXJEHUE B MPUPOJIE, TPUMEHEHUe, Ouonoruyeckas poiib. @orocunres3. OpykTo3a Kak
MU30MEp TIIFOKO3BI.

Kpaxman u wuemmono3a kak npupoasble mnonumepbl. CTpoeHHe Kpaxmaia u
LEJUTI0NI03bl. PU3NYECKHE U XMMUYECKHE CBOMCTBA KpaxMmaia (TMIpOJu3, KaueCTBEeHHAs
peaKIus ¢ HOJOM).

DKCneprUMEHTAIbHBIE METO/IbI U3YUCHHS BEIIECTB U UX MPEBpaICHUN: TPOBEICHUE,
HaOJIIOICHUE W ONTUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPSHHUE CITUPTOB, KAYECTBECHHBIC
pCaKkIMu  OJTHOATOMHBIX  CHUPTOB  (OkWcieHue dtaHonma okcumom  memu(ll)),
MHOTOaTOMHBIX CIIUPTOB (B3amMojelcTBHe TiuiepuHa ¢ ruapokcuaom memu(ll)),
aNbIETUIOB (OKHCIIEHHE aMMMAYHBIM PAacTBOPOM okcuaa cepedbpa(l) um rumpoxcuaom
menu(ll), B3ammomenicTBre Kpaxmaia C HOJIOM), MPOBEIECHUE MPAKTUYECKON paOOTHI:
CBONCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Boluucienus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEéMa, KOIMYeCTBa
MCXOJTHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00BEMY, KOTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WA MTPOYKTOB PEAKIIUN).

A3zoTcoaeprkane OpraHMuecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK aMQOTEepHbIE OpTraHWYECKHE COCAMHCHMs. Dusnueckue u
XUMUYECKHNE CBOMCTBA aMUHOKHCIIOT (Ha mpuMepe rauiuHa). buomornueckoe 3HaueHne
aMHHOKHCIOT. [lenTrapl.

benku kak mpupoHbIE BEICOKOMOJICKYJISIPHBIC coeAMHEHUS. [IepBUYHast, BTOpUYHAS
Y TPETUYHAS CTPYKTYypa O0eIKoB. XMMHUUYECKUE CBOMCTBA OEIKOB: THAPOJIN3, IeHATYpaIlus,
KaueCTBEHHbIC PEaKLIUU Ha OEJKH.

DKCnepUMEHTAIBHBIC METO/IBI U3YUYCHHS BEIIECTB U X MPEBPAICHUI: HaOII0IeHNE
M OMHCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATyparus OEIKOB MpU HarpeBaHUH,
[IBETHBIC PEAKIIUU OCITKOB.

BoicokoMoieKyJIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSATHS XHMHH BBICOKOMOJICKYJIIPHBIX COCIWHECHHA: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETICHb MOJIMMEPU3AITIH, CPETHSSI MOJICKYJIIpHAs Macca.
OcCHOBHBIE METO/BI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAWHEHUN — TOJUMEpHU3alus U
MOJIMKOHICHCALIHSL.
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OKCrepUMEHTAIbHbIE METOABl HM3y4YeHHUsT BEUIECTB M WX MPEBpallleHUN:
O3HAaKOMJIEHWE ¢ oOpas3lamMu NPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcc,
Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBs3ed NpPHU M3YyYEHUM OpraHndyeckoil xumuu B 10
KJJacCe€ OCYIIECTBISIETCA Yepe3 MCIOJb30BaHHE Kak OOIIMX eCTeCTBEHHO-Hay4YHbIX
MOHSTUM, TaK W TOHATHH, SBISIONIMXCS CHUCTEMHBIMH JJIsi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IIOHATHUSA: BJICHUE, HAYUHbIN (aKT, TMIOTE3a, 3aKOH,
Teopus, aHalu3, CUHTE3, Kiaccu(uKalus, NEepUOAUYHOCTb, HAOJIOJIEHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®u3uka: Marepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, YHEPreTUYECKUn
YpOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSHUE BEIIEeCTBA, (HU3HUECKUE
BEJIMYMHBI U €MHUIIBI X U3MEPEHHUSL.

buonorus: kneTka, opranusm, ouocgepa, 0OMEH BEUIECTB B OpraHu3Me, POTOCUHTE3,
OMOJIOTMYECKH aKTUBHBIE BelIeCTBa (O€IKU, YTIAEBOAbL, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHBIE NOPOABI, IOJIE3HbIE HCKOMAeMble, TOIUIMBO,
pPECYPCBL.

TexHonorus: NHILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIHE
CpEIICTBa, JIEKAPCTBEHHbIE M KOCMETUYECKUE MPENapaThl, MaTEpPUAIIbl U3 HCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMUM

XuMHUECKHUI 3yeMeHT. AToM. Sapo aTtoma, M30TOMbBI. DJIEKTPOHHAs 000JO0YKa.
DHEepreTHYeCKUe YpPOBHM, TOAYPOBHH. ATOMHBIE opOWTanmd, S-, P-, d- 3JICMEHTHI.
Oco0OeHHOCTH pacnpeereHus JIEKTPOHOB N0 OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX
YETBHIPEX MEPUOAO0B. IJIEKTPOHHASI KOH(UTYpAIHsI AaTOMOB.

[Tepnomnueckuii 3akoH U lleprnoanueckas cucrema xuMuieckux 3neMeHTos 1. U.
MenneneeBa. CBs3b NMEpUOIUYECKOrO 3aK0oHA U [leproanueckoil cucTeMbl XUMUYECKHUX
anemeHnTtoB JI. W. MeHneneeBa ¢ COBpPEMEHHOM TEOpHUEHM CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUECKHUX DJIEMEHTOB M OOpa3yeMbIX HMHU
MPOCTBIX M CIIOXHBIX BELIECTB MO TpynmnaM M NepuojaM. 3HAYECHHE TMEPUOJAUYECKOrO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHnue BeniecTBa. XUMHUUYECKas CBsI3b. BUabl XUMHUECKON CBSI3U (KOBaJEHTHAS
HETIOJSIpHAsT W TOJspHAsi, WOHHAs, MeTauindeckas). MexaHu3Mbl 00pa3oBaHUS
KOBQJICHTHOW XMMHUYECKOU CBs3U (OOMEHHBIN W JOHOPHO-aKIENTOPHBIN). BogopoaHas



CBsI3b. BaneHTHOCTh. DNEKTpOOTpULIATENIbHOCTh. CTeneHb OKUcieHus. OHbI: KaTUOHBI U
AHUOHBI.

BemectBa MOJNEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THIMBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEILIECTB
OT THUIMA KPUCTAIUIMYECKOU PEIIETKH.

IlonaTHe 0 nucnepcHsIX cuctemax. MICTUHHBIE U KOJUIOUIHBIE pacTBOpBI. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMeHkIaTypa HeopraHUYeCKUX
BellecTB. [ eHeTnueckasi CBA3b HEOPraHMYECKUX BEUIECTB, PUHAICKAIINX K PA3JINYHBIM
KJIACCaM.

Xumuueckas peakuus. Knaccudukanus XuMUYECKUX peakluuii B HEOPraHUYECKOU U
OpPraHMYECKOM XHMMHUHU. 3aKOH COXPAaHEHWs MAacChl BEIIECTB, 3aKOH COXPAaHCHHS U
IIPEBPALLCHHS SJHEPTUU IIPU XUMUYECKUX PEAKIUAX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3lIUyHbIX (hakTopoB. OOpaTUMBbIE pEaAKIINH.
Xumuyeckoe paBHoBecHe. MakToppl, BIMSIOMIKE HA COCTOSHUE XHWMHYECKOTO
paBHoBecus. [Ipnanun Jle [larense.

Onektponutuyeckas auccouuanua. CuibHble W cinalOble smekTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHUCJIas, HEUTPAJIbHASL, IEI0YHAs.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCNepUMEHTAIbHBIE METOABbl W3Y4YEHUs BEIIECTB M MX MPEBpPaLICHUN:
nemMoHcTpauus Tabmun «llepmoanueckas cucrema XUMHUECKMX 3yeMeHToB J[. .
MenpeneeBay, U3y4eHHe MOJIEIEH KPUCTANIMYECKUX PEIIETOK, HAOIIOACHUE U OTIMCAaHNe
JE€MOHCTPALIMOHHBIX M JIa0OPAaTOPHBIX OMBITOB (pa3jioKEHUE NEpOKCHIa BOAOpoAa B
IIPUCYTCTBUM KaTaju3aTropa, OIpPEAEIICHHE CpPelbl PACTBOPOB BELIECTB C IOMOLIBIO
YHUBEPCAIBHOTO MHIMKATOpA, PEAKIMU MOHHOTO OOMEHA), MPOBEAECHUE MPAKTUYECKON
paboThl «BiusiHMe pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOM pEeaKIUny.

Pacuérnble 3anaumn.

PacuéTrel 0 ypaBHEHHSIM XMMUYECKHX PEAaKUUH, B TOM YHCIE TEPMOXUMHUYECKHE
Pacy€ThI, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBAs 10JIS1 BEILIECTBAY.

Heoprannueckasi xumms

Hemeramnbl. Ilonmoxenue HemeramioB B llepuogmyeckoid cUCTEME XUMHUYECKHX
anemenToB JI. 1. MenneneeBa u 0cCOOEHHOCTH CTpOEHUsI aTOMOB. DU3NUYECKHE CBOWMCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KHUCIopoaa, cepbl, (ocdopa u
yriepona).

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX HEMETAIIOB (TaJIOT€HOB, CEephI, a30Ta, hocdopa,
yIiaepoja M KPEMHHs) U HMX COECIUHEHUN (OKCHJIOB, KHCIOPOACOAEPKAIIUX KHCIIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHenne BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.
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Meramnel. Ilonoxenne wertamioB B Ilepuomumyeckon cuCTEME XUMHYECKUX
sanemenToB JI. V1. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK aTOMOB
metaioB.  O6mue  ¢usnyeckue  cBorctBa  MeTauioB.  CIutaBel  METaJlIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAIIOB.

XHUMHUYECKHE CBOMCTBA BOKHEUIIMX METAIUIOB (HATPHUH, KaJIUM, KaJbllUi, MarHUH,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEb) U UX COCTUHECHUIA.

Ob61ue cnocoObl moMy4eHust MeTauioB. [I[puMeHeHe MeTauioB B OBITY U TEXHUKE.

DKCIEpUMEHTANIbHBIE METOAbl U3YUYEHUS BEIIECTB U HX IPEBPAILCHUI: U3YYEHUE
KOJUIEKITUU «MeTabl U CIiaBbl», 00pa3lioB HEMETAJUIOB, PEHICHUE SKCIIEPUMEHTAIBHBIX
3aj]a4, HaONIOJICHWE W ONHMCAHHME JIEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIBITOB
(B3aMMOJEHCTBUE THUAPOKCHAA aIOMHHHUS C pPAcTBOpAaMU KHCIOT U IIEJIOYEH,
KAueCTBEHHbIEC PEAKLIUU HAa KATHOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacuérbl Macchl BelecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BELIECTBA,
Macce WM O0bEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMU BEUIECTB, PACUETHI MAcCChI
(oObéMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIM OJHO W3 BEIIECTB HUMEET
IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B oOecrnieueHHMH HSKOJOTHYSCKOM, JHEPreTMYeCKOM W MHIIEBOM
0e30MacHOCTH, pa3BUTUHU MeIULUHBI. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEILIECTB U
XUMHUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 oOmMX HAYYHBIX NPHUHIMIAX MPOMBIIUICHHOTO IOTYYEHUs
BAKHEUILNX BELIECTB.

UYenoBexk B MHUpE BEIIECTB U MAaTEPUAIIOB: BAXXHEUILNE CTPOUTEIbHBIC MAaTEpUAaIbI,
KOHCTPYKIIMOHHBIE ~ MAaTEpHUANIbl, KpPACKH, CTEKJIO, KEpaMHKa, MaTepuanbl Ui
ANIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKHUE U MUHEPAIbHbBIE YI0OPEHHUS.

XuMus 1 310pOBbE YEIOBEKA: ITPABUJIAa HCII0JIb30BAHMS JIEKAPCTBEHHBIX TPENapaTos,
npaBuiia 0€30MacHOTO HWCIOJIb30BaHUS MpEnapaTroB OBITOBOM XMMHHM B TOBCEIHEBHOU
KU3ZHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBS3€d MpHU M3YyYEHUH OOLIEH M HEOPraHMYeCKOu
xuMuH B 11 Kitacce ocCylIecTBIsIeTCSl Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-
HAay4YHBbIX [OHATHI, TaK W TOHSATUM, SBIAIOUIUXCS CUCTEMHBIMU IS OTIEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO01uire ecTeCTBEHHO-HAYUHbIE MOHSTHS: HAYYHBIN (DakT, rumnoresa, 3aKOH, TEOpH,
aHalW3, CHUHTE3, Kiaccu(uKauus, NEPUOANYHOCTb, HAOIIOACHHE, 3KCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, SIBJIICHUE.

du3uka: MaTepusi, SJHEPTUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, HSHEPreTUYECKU YpOBEHb, BEIECTBO, TEJNO, OOBEM,
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arperaTHoe COCTOSIHME BEIeCTBa, (hM3MUECKHUE BEIUYHHBI U €AMHUIIBI UX M3MEPEHU,
CKOPOCTb.

buonorus: kieTka, opraHusM, 3KocucTema, duocdepa, Makpo- 1 MUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpadusi: MuHepasibl, TOpHBIE IOPOABI, IOJE3HbIE HCKONAEMble, TOILJIUBO,
pECYpCBL.

TexHonorus: XUMHYECKass MPOMBIILIEHHOCTb, METAJULYypPIusi, IPOU3BOACTBO
CTPOMTENBHBIX  MaTepUaliOB,  CEJIbCKOXO3SIMCTBEHHOE  IPOM3BOJCTBO,  IHUIIEBas
IPOMBIILIEHHOCTD, (dapmaneBTHUECKas IPOMBIIIIIEHHOCTD, IPOU3BOICTBO
KOCMETHYECKHX  MpEernapaToB, IPOMU3BOACTBO  KOHCTPYKLIMOHHBIX  MAaTE€pUalOB,
AJNIEKTPOHHAS POMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMEBI 110 XUMHWHU HA
bA30BOM YPOBHE CPEJIHEI'O OBIIIEI O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS 00yJaronuMUCS
nmporpaMMm cpeAaHero oOmiero oOpa3oBaHUs (JUYHOCTHBIM, METANpPEeAMETHBIM U
npeaMeTHbIM).  HaydHo-MeToauueckoil OCHOBOW il  pa3padOTKU  IJIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOTPaMM CpPEAHEro OOIIEro 0Opa3oBaHUs SIBISIETCS CUCTEMHO-
NEeATEIBHOCTHBIN MTOAXOI.

B cooTBeTcTBHM € CUCTEMHO-IEATENBHOCTHBIM MOAXOJA0M B CTPYKTYPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHMS MpeAMeTa «XUMUS» Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHUs
BBIJICJIEHBI CJIIEAYIOIINE COCTABIISAIOIIME:

0CO3HaHHE 00YYAIOIIMMHUCS POCCUICKON TPayKIaHCKON WIGHTUYHOCTH — TOTOBHOCTH
K CaMOPA3BUTHIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEIEIICHHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

[[eJICHANPABICHHOE pPA3BUTHE BHYTPEHHUX YOEXKIEHUW JMYHOCTA HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAULIMI 0a30BOM HAYKU XUMUU;

FOTOBHOCTh M CHOCOOHOCTh OOy4aroluXxcs pYKOBOJCTBOBATbCSI B  CBOEH
NEATEIBHOCTH EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, IIPUCYILIMMU LIEJIOCTHOW CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKe MPAaBOCO3HAHUS SKOJIOTHYECKOM KYJIbTYpbl U CHOCOOHOCTH CTABUTH 1IEJIH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS NpeaMeTa « XUMHUs» JOCTUTAIOTCS B €UHCTBE
y4eOHOM M BOCIUTATENBHON JESTEIbHOCTH B COOTBETCTBUU C T'YMaHHUCTUYECKUMHU,
COLMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU M HUJI€AIAMH POCCUHCKOTO
IPaXKJAHCKOTO 00IIeCTBa, MPUHATHIMUA B OOIIECTBE HOPMAMH M TIPABUJIAMH TIOBEICHMUS,
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CIIOCOOCTBYIOIIIMMHU ~ TIPOIIECCaM  CaMOTIO3HAHUS, CAMOPa3BUTHSI W HPaBCTBEHHOTO
CTaHOBJICHMS! JINYHOCTH O0YYarOIIHUXCS.

JIndHOCTHBIE ~ PE3yJIbTaThl  OCBOCHUS  OpeAMEeTa  «XUMHUS»  OTPaKaroT
chOpPMHUPOBAHHOCTh  OIbITA  IIO3HABATEIBHONW M  NPAKTUYECKOW  JICSITEIHBHOCTH
00yyJaromuxcsl Mo peaau3aliuy IPUHATHIX B 00I1IECTBE IIEHHOCTEH, B TOM YHCIIC B YAaCTH:

1) rpa:knaHCcKOro BOCIMTAHMS:

OCO3HaHMSI OOYYAIOIIMMUCI CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTE,
YBOKEHUS K 3aKOHY M IIPABOIOPAJIKY;

MPEJCTABJICHUS O COUAIBHBIX HOPMaX U MpaBUJIaX MEKIUNYHOCTHBIX OTHOILICHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN EATENIbHOCTH MPHU CO3JAaHUU Y4EOHBIX
MPOEKTOB, PEHICHWU Y4YE€OHBIX M TO3HABATEJIbHBIX 3aJ/1au, BBIMOJHEHUU XHUMHUYECKHUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TTOHUMAaTh M IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JJOTUKY ¥ apTyMEHTBI
JIPYTUX TIPU aHAIU3€ PA3IMYHbIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOT'O OTHOIIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEAUIO OTEYECTBEHHOM
XUMHU;

YBa)KCHHS K MPOIIECCY TBOPUYECTBA B 00JIACTH TCOPUH 1 ITPAKTUUECKOTO IPUMEHCHHS
XMMHH, OCO3HAaHHWS TOrO, UYTO JOCTHKEHHUS HAYKH €CTh pe3yabTaT IIUTEIbHBIX
HaOJI0ICHHU M, KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, MMOCTOSIHHOTO TPyJa YUEHBIX
Y MPAKTUKOB;

WHTEpECa W TMO3HABATEIbHBIX MOTHUBOB B IOJYYEHUH M TOCICAYIOIIEM AHAJINA3E
nH(pOpMAITUHU O MIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, TUYECKOTO MOBEJACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyalluW, CBSI3aHHBIE C XUMUYECKAMHU SIBJICHUSIMU, U
MIPUHUMATH OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEACHUE U MOCTYIIKA CBOMX TOBAPUILEH C MO3ULIAMN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUIN ATUX MOCTYIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 370pOBOI0 U 0e30macHOro odpasa >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (hU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOyofieHus TpaBuwi 0O€30macHOro oOpalieHus ¢ BelecTBaMu B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MMOHMMAaHUSl IEHHOCTH MNPaBUJ MHIWMBHUAYAJbHOTO M KOJUIEKTUBHOTO OE€30IMacCHOrO
MOBEAECHHUS B CUTYAIUAX, YTPOKAIOIMINX 300POBBIO U KU3HU JIIOAEH;
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OCO3HaHUSl TMOCJIEACTBUH M HENpPUATHA BPEIHBIX MNPUBbIUEK (YMOTpeOieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIE0BATEIbCKON IEATENbHOCTH,
OOIIIECTBEHHO OJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE YYacCTHME€ B PELICHUU MPAKTHYECKUX 3a/1ad COLHUAIBHOMN
HaIpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3YUYEHHUIO Mpodeccuil pa3inyHoro pojia, B TOM YUCIe
Ha OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY WMHJIMBHIYyaJbHOW TPAEKTOPUU OOpa30BaHUA,
Oynymieit mpodeccud U peanu3alud COOCTBEHHBIX >KHW3HEHHBIX IUIAHOB C Y4YETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTPEOHOCTEN OOLIECTBA;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKU 11eJIeCOO0OPAa3HOr0 OTHOIIEHHWS K TPHUPOAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU HA 3€MIIE;

MMOHUMaHUs TJIOOATBHOTO  XapakTepa OSKOJOTMYECKHX Mpo0sieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMAIBHOU CpEeabL;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUNW XHUMHUU JJIsl pElICHUs
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIOIb30BAHUS;

AKTUBHOI'O HEINPUATHS IECUCTBUM, NMPUHOCSIIMX BpEI OKPYXKAIOIIEH NPUPOTHOU
cpelne, YMEHHs TMPOTHO3UPOBATh HEOJIAroNnpUsTHbIE SKOJIOTHYECKHE TOCIEeICTBUSA
NpEeANTPUHUMAEMBIX ICMCTBUM U NMPEAOTBPAIIATh UX;

HaJWYUsl Pa3BUTOTO SKOJIOTMUYECKOTO MBIIUICHUS, SKOJIOTHUECKOI KyIbTYpbl, OIbITA
JEeSATENBbHOCTH HKOJOTMYECKON HANpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MMM B
MO3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAJIbHOW MPAKTHKE, CIOCOOHOCTH M YMEHUS
aKTUBHO NMPOTHUBOCTOSATH UJCOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKY;

NOHUMAaHUS CIeUU(PUKA XMMHUM KaK HayKH, OCO3HaHUA €€ poju B (GOpMHUPOBAHUU
paloOHaIbHOIO HAyYHOTO MBIIUICHUS, CO3JaHMM LIEJOCTHOTO TPEACTaBICHUs 00
OKPYXXAIOIIEM MHUpPE KaK O €IMHCTBE NPHUPOABI M 4YEJIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU Ipo0JIeM COXpAHEHUsI IPUPOIHOTO PABHOBECHS;

yOEeXXIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUH JJIs1 COBPEMEHHOW IUBUJIU3AIUU: B €€
IYMaHUCTHYECKOW HAmNpaBI€HHOCTH M BaXXHOM pOJMM B CO3JaHUM HOBOM 0a3bl
MaTepUaTbHOW KYyJNbTYpPbI, PEIICHUH TJ00aIbHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHUS
YeJIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, MUIIEBOM M IKOJOTUUECKON 0€30MMacHOCTH,
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B Pa3BUTHUH MEIUIMHBI, OOECIIEUYECHUH YCIOBUH YCHEIIHOTO TPyJda M SKOJIOTHMYECKU
KOM(OPTHOM KU3HU KaXKIOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTU: MOHUMAaHUS CYIIHOCTH METOJIOB IMO3HAHUA,
UCIIOJIb3yeMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIB30BaTh MOJTy4aeMble
3HAHMS JJIS1 aHaJU3a U 0O bSICHEHH S SIBJICHUIM OKPYKAIOIIEr0 MUPa U MPOUCXOSIINX B HEM
M3MEHEHUH, YMEHUS JeTaTh 000CHOBaHHbBIC 3aKIIOYCHHUS HA OCHOBE Hay4YHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LEJNbI0 MOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BATh XUMHUYECKUE 3HAHUS JJIs PEIICHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaAHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAHWW MO XWMHH B COOTBETCTBHH C >KU3HECHHBIMH
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3uMuHbIX cdepax NpodecCHOHATIbHON
NEeSTENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIEe pe3yabTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XMMHUs Ha YpPOBHE
CpeaHero oomero 00pa3oBaHus BKJIIOYAIOT:

3HAUYUMBbIE TUTSE dbopmupoBaHUS MHUPOBO33pPEHUS o0yyaroumxcs
MEXIUCIUIUTMHAPHBIE  (MEXMPEIMETHbIE) OOIIeHAYYHBbIE TOHATHS, OTPaKAIOIIHE
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHENU(DUKY METOI0B MO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIHs, SBJICHHE, IMPOLIECC, CUCTEMA,
Hay4HbId (DAKT, TPUHIIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIEIOBaHUE,
Ha0IroIcCHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCAJIbHbIC Yy4eOHBbIC JeWcTBUS (MTO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), obecneunBaromye GopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH M
COLIMAJIBHOM KOMITETEHIIMU 00yYarouuxcs;

CIOCOOHOCTh OOYYaIoOIIUXCS HUCIHOJIb30BaTh OCBOEHHBIE MEXIUCIMIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAIbHbIE yUeOHbIE AEMCTBHS B TO3HABATEILHOMN U
COLMAIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe pe3yJabTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCAIbHBIMU YYEOHBIMU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMU.

OBJajieHUe YHHBEPCAJbLHBIMHM Y4€OHbIMM MO3HABATEIbLHBIMHU JeHCTBUSIMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNensaTh LeIu NeITeTbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIIBHOCTH C OCTABJICHHBIMU LEISIMU;
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WCIIOJB30BaTh MPYU OCBOCHUH 3HAHUUN MPUEMBI JIOTHYECKOTO MBIILICHHS — BBILACISIThH
XapakTepHbIE TMPU3HAKU TOHSITUM W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATH
COOTBETCTBYIOIINE MTOHATHS JUTsl OOBSICHEHUS OTACIBHBIX (DAKTOB M SIBJICHUIA;

BBIOMpPATh OCHOBAaHUSA M KPUTEPHUM I KiacCU(UKAIIMU BELIECTB U XUMHUYECKHX
peaxkiuu;

YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS! (MHIYKTUBHBIE, ACAYKTUBHbBIC, 110 AHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH UM TPOTUBOPEYUST B PACCMATPUBAEMBIX  SIBIICHUSX,
(hOopMyIMPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

NPUMEHSITh B TIPOLIECCE I[IO3HAHUS, HCHOJb3YEMbIE B XHMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEeNH, TPEOOPA30OBBIBATH MOJICIIHHBIC MPEICTABICHUSI — XUMUUECKUN 3HAK
(cuMBOJI) 3yIeMeHTa, XuMu4eckas (opmylia, YpaBHCHHE XUMHUYECKOW pEaKIuu — MpU
pEelICHNN Y4YeOHBIX MO3HABATENIbHBIX M TMPAKTHUYECKUX 3a7a4, MPUMEHSATb Ha3BaHHBIE
MOJIEIbHBIE MPEJICTABICHUS MJISI BBISBICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIIECTB U XMMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BaATEIbCKHE 1eiCTBUSA:

BJIaJICTh OCHOBAMU METO0B HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynMpoBaTh LETU W 3aJa4d HCCIEAOBAHMS, UCIOIH30BaTh MOCTABJICHHBIC U
CaMOCTOSATENILHO C(HOPMYITUPOBAHHBIC BOMPOCHl B KAYECTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABWIBHOCTH BBICKA3hIBAEMBIX
CYKJICHUM;

BJIQJIETh HABBIKAMU CAMOCTOSITEJILHOTO TUIAHUPOBAHUS U MPOBEJICHUS YYEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHsA HAOII0JaTh 3a XOJO0M TpoIlecca,
CaMOCTOSTENLHO MPOTHO3UPOBATH €0 Pe3yibTaT, HOpMyIUpPOBaTH 0OOOIIECHUS 1 BHIBOIBI
OTHOCHUTEJILHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS, COCTABIAThH 0OOCHOBAHHBIN
OTUYET O MPOJICJIAHHON paboTe;

MpUOOpETaTh OMBIT YYCHUUECKOU MCCIIEA0BATEILCKONW U MPOSKTHOM JEATeTLHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3IMUYHBIX METOAO0B MO3HAHMUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HMCTOYHHKAX HHGOpMAIMU (HAYYHO-TIOMYJISIpHAs
JIUTEpaTypa XMMHUYECKOTO COJEpkKaHUs, CIpaBOYHBIE Mocobus, pecypchl MHTepHeTa),
aHATM3UPOBATh MHPOPMAIIMIO PA3TUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUIECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIUpOBaTh 3aMPOCHl U MMPUMEHSATh PA3IUUHbIE METObI MPU TTOUCKE U OTOOpE
nH(pOopMaIuu, He0OXOIMMOH /TS BHITTOJTHCHHSI YICOHBIX 3a71a4 OMPEICIEHHOTO TUTIA;

mpuoOpeTaTh  ONBIT  HMCIHOJIB30BaHUS — WH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM,;
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CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (QOpMy MpeAcTaBlieHus HHpopmanmu
(cxeMbl, TpaduKH, JUarpaMMbl, TaOTUIIBI, PUCYHKHU U IPYTHE);

MCIIOJIb30BaTh HAYYHBIA SI3bIK B KA4E€CTBE CPEJCTBA MpU paboTe C XUMHUYECKOU
UH(pOpMaLMEl: TPUMEHATh MEXIIPEAMETHbIE ((PU3MUECKUe U MaTEMAaTUYECKUE) 3HAKU U
CUMBOJIbI, (hopMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPEeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CpEACTBA
HaTJISTHOCTH.

OgyageHne yHMBePCAJIbHBIMA KOMMYHHMKATHBHBIMHU A€ CTBUSIMM:

3aJ]aBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMOHl TeMbl B XOJ€ AHaora W/Wiu
JIUCKYCCHUU, BBICKa3blBaTh WU, (OPMYJIHPOBATh CBOM MPEMJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHHMSI TIPE/TIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAalMeld pe3yJbTaTOB IO3HABATENBFHOW JIEATEIHHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU BBINOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOW padoOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3alliid y4eOHOTO MPOeKTa U (POPMYIHPOBATH BBIBOIBI IO
pe3ynbTaTaM TPOBEACHHBIX HCCIENOBAHUN MYTEM COTJIACOBaHUS TMO3UIMN B XOJ€
00CyXeHusI 1 OOMEHAa MHEHUSIMHU.

OByageHne YHHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH e CTBHSAMM:

CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYLIECTBJIATH CBOIO  IMO3HABATEIbHYIO
JeSTeNbHOCTb, ONpeaess e€ 1eNn U 3a/1a4H, KOHTPOJIMPOBATh U IO Mepe He0OX0IMMOCTH
KOPPEKTUPOBATh MpeajaraeMblii aaropuTM ACHCTBHIA TPH BBITOJHEHUU YYEOHBIX U
MCCJIEIOBATENbCKUX 3a/1a4, BbIOMpaTh Hanbonee 3((PEeKTUBHBIN COCOO WX pelIeHus: ¢
y4€TOM MOITY4YEHHsI HOBbIX 3HaHUHM O BELIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATENIBHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI
10 KUIIACC

[IpenmeTHbIe pe3ysIbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMush OTPaKaroT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O XMMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUN TIPUPOABI, B HOPMHUPOBAHUU
MBIIUICHUS ¥ KYJIbTYPbI JUYHOCTH, €€ (YHKITMOHAITBHONU TPAMOTHOCTH, HEOOXOTUMOM IS
pEIIeHs MPAKTHYECKUX 3aJ1ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJHOM CPELE;

BJIAZICHUE CUCTEMOM XUMHUYECKUX 3HAHWM, KOTOPasi BKIIFOYAET: OCHOBOIOJIATAIOIIME
MOHATUS (XMMHYECKUI DJJIEMEHT, aTOM, JJEKTPOHHAas O000JI0YKa aTroma, MOJIeKyJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, XHMHYECKasi CBSI3b, CTPYKTypHas Gdopmyia
(pa3BEépHyTas M COKpaliéHHas), MOJib, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YIIIEpOIHBIN
CKeNeT, (PyHKIMOHANIbHAS TpyNa, paauKal, U30Mepusi, H30MEPbI, TOMOJIOTUYECKUM i,
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TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOJ W a30TCOJEpXKAIIUE COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust opranudeckux BemectB A. M. ByTiiepoBa, 3ak0H COXpaHEHUSI MaCChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3BIK XUMUHU; MUPOBO33PEHUYECKHUE 3HAHUS,
JeKallue B OCHOBE MOHUMAaHUSI NMPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM,
(aKTOJIOTHYECKHE CBEACHUS O CBOMCTBaX, COCTaBe, IOMYyYeHWH H O€30MMacHOM
WCIIOJIb30BAaHUN BAKHEUIINX OPTraHWYECKUX BEIIECTB B OBITY W MPAKTHICCKOU
JEeSITETbHOCTU YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUW BBISIBJIATh XapakTEepHblEe MPU3HAKU TOHSTHH,
YCTaHABIIMBaTh WX B3aMMOCBA3b, MCIOJIB30BAThH COOTBETCTBYIOIIME TMOHATUS MpHU
OMMCaHUU COCTaBa, CTPOCHUS U PEBPAIICHUN OPTaHUYECKUX COCAMHEHUN;

chOPMHUPOBAHHOCTh YMEHHUM HCMOJB30BaTh XUMHUYECKYH) CHUMBOJUKY IS
COCTaBJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpami€éHHO) (Gopmyl
OpraHUYECKUX BELIECTB M YPAaBHEHUN XUMUYECKUX PEaKUWW, M3TOTaBIMBAaTh MOJIEIU
MOJIEKYJ OpPraHMYEeCKMX BEIIECTB JUIi  WUIIOCTpAlMd HUX  XUMHUYECKOro U
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUM YCTAaHaBJIMBATh MPUHAJICKHOCTh HU3YUYEHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTaBY WM CTPOEHUIO K OMPEACTIEHHOMY KiacCy/TpyIiie
COeMMHEHMI  (YIJIeBOJOPOABI,  KHCIOPOJ W a30TCOJAEpIKAIIUEe  COCIUHEHMS,
BBICOKOMOJICKYJIIPHBIE COCAWHEHUSI), JaBaTh WM Ha3BaHUS [0 CHUCTEMaTHYECKOU
nomenkinatrype (IUPAC), a Ttakxke NpUBOIWTH TpPUBHANBHBIC HA3BaHUS OTIACITBHBIX
OpraHUYECKUX BEIIECTB (ITWICH, MPONWIEH, AlETWIEH, STUJICHIJIIMKOJb, TJIULEPHUH,
dbenon, QopManbAerul, amneTaibAeTu]l, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTAa,
OJICMHOBas KHCJIOTA, CTEAPUHOBAs KUCIOTA, TIIOK03a, (PpyKTO3a, Kpaxmal, HeJII003a,
TJIMIUH);

c(hOpPMHUPOBAHHOCTH YMEHUS ONPEEATh BUIbI XUMUYECKOU CBSI3U B OPraHUYECKUX
COeIMHEHUAX (OJMHAPHBIE U KPATHBIE);

cOPMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh  TIOJIOKCHHS  TEOPUU  CTPOCHUS
opraHuueckux BemecTB A. M. BbyrnepoBa s OOBSCHEHHS 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT MX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHSI MaCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHMI XapaKTepH30BaTh COCTaB, CTpOeHUE, (U3UYECKHUE U
XUMHUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTEIECH Pa3IMYHBIX KJIACCOB OPraHUYECKHX
BeIeCTB (METaH, 3TaH, dTHJICH, IPOIUJICH, alleTulieH, OyTaaunen-1,3, metunoyraaueH-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJICHTJIUKOJIb, TIIUIEPUH, PEHOI, alleTaabAer 1, MypaBbUHAS
U YKCyCHasi KHCJIOTBI, TJIFOKO3a, KpaxMmall, IeJIJII0JI03a, aMHUHOYKCYCHAas KHUCJIOTa),
WJUTIOCTPUPOBATh T€HETHUUYECKYIO CBSI3b MEXKAY HUMH YPAaBHEHUSMH COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKITNI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POpPMYIT;
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c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUYHUKH YTIIEBOJOPOIHOTO CHIPHS
(HedTh, IPUPOIHBIH ra3, YToJib), CIOCOOBI UX MepepabOTKH U MPAKTHIECKOE TPUMEHEHHE
MIPOJYKTOB NEPEPAOOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYUCICHUS M0 XUMUUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BELIECTBA WY MPOAYKTA PEAKIIUH MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN );

c(hOpMHUPOBAHHOCTh YMEHUHN BIAJACTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX METOAAX
HAay4YHOrO TO3HAHMS, MCIOJIb3YEMBIX B XMMHUU IPU U3YYEHUH BEIIECTB U XUMHUUYECKUX
ABJICHUM (HAOMIOZEHUE, H3MEpPEHHUE, SKCIEPUMEHT, MOJIECTUPOBAHKE), HCIIOJIb30BATh
CUCTEMHbIE XUMUYECKHE 3HAHUA ISl NPUHATHS PEUICHUA B KOHKPETHBIX >KU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMUPOBAHHOCTh yMEHUM COONIOAATh MpaBUja IOJb30BAHUA XUMHUYECKOU
MOCYJI0M 1 J1abOpaTOpHBIM 000PYIOBaHKEM, a TAKXKe MpaBuiIa OOpalleHHs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIMSMU TI0 BBITOJIHEHHIO JJA00OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI TJIAHUPOBATH U BBITIOIHATh XUMUUECKUNA SKCIIEPUMEHT
(IpeBpalieHus OpraHuuYeCKUX BEIIECTB IPU HATPEBAHUH, ITOJTYyUCHHUE STUIICHA U U3YUYCHUE
€ro CBOMCTB, KaU€CTBEHHBIE PEAKIIUU OPraHUYECKUX BEIIECTB, ACHATypalus OEIKOB IpU
HarpeBaHWM, I[BETHbIE pEAKIMH OEJIKOB) B COOTBETCTBUM C IIpaBUJIAMU TEXHUKH
0e30macHOCTH TpU OOpalleHUH C BEHECTBAaMHU W J1A0OpaTOpHBIM O00O0PYIOBAHUEM,
MPEJCTABIATh PE3yJIbTaThl XUMHYECKOIO SKCIEpUMEHTa B (OopMe 3alucu ypaBHEHUUN
COOTBETCTBYIOIIMX peakiuii U pOopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

chOPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAIM3UPOBATh  XUMHUYECKYIO
uH(dOpMaIIo, TIOTyYaeMyl0 U3 Pa3HbIX UCTOYHHUKOB (CPEACTBAa MAacCOBOM MH(pOpMAIIUH,
HNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MPaBUiIa KOJOTHUECKH LIETECO00pPa3HOTo
MOBEJICHUS B OBITY U TPYJOBOM JEATEILHOCTU B IIEJISX COXPAHEHUSI CBOETO 370POBbS U
OKpYXamuel NPUPOJHON Cpeabl, OCO3HABATh OIACHOCTh BO3JCUCTBUS Ha KUBBIE
OpraHU3Mbl ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MTOHUMAs CMbICH nokazaress 111K,
MOSICHAThL Ha TMPUMEpPaxX CIOCOObl YMEHBIIEHUS M MPEJOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

U1 O0y4aloIIMXCsl C OrPAaHUYCHHBIMU BO3MOXXHOCTSIMU 370pPOBbSl:  YMEHHE
MPUMEHSTH 3HAHMS 00 OCHOBHBIX JIOCTYITHBIX METO[aX MMO3HAHUS BEIIECTB U XUMUIECKUX
SIBJICHUI;

JUISL CJIETIBIX W CIA0O0BHUIAIIMX OOYyYaroUIUXCsl: YMEHHUE HCIOJIb30BaTh PeElbeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyIL.
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11 KITACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOIIas ¥ HeopraHudeckas XUMHS
OTpaXKaroT:

c(OpPMUPOBAHHOCTH MPEJCTABICHUN: O XUMUYECKON COCTABJISIONICH €CTeCTBEHHO-
HAay4YHOW KapTHHBI MHUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUH TIPUPOABI, B (HOPMHUPOBAHUN
MBIIIJICHUS U KYJIbTYPhI JMYHOCTH, €€ (PYHKIITMOHAILHON TPaMOTHOCTH, HEOOXOAMMOM /1151
pelIeHUs] MPAKTUYECKUX 3a/lad U HKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIIEHUS K CBOEMY
310pPOBBIO U IPUPOJHOMN CpeLe;

BJIAJICHHE CUCTEMOW XUMHUYECKUX 3HAHHUM, KOTOPAsl BKIIOYAET: OCHOBOIIOJIATAOIIINE
MOHATHUS (XUMUYECKHIA DJIEMEHT, aTOM, U30TOTl, S-, P-, d- 3JICKTPOHHBIC OPOUTAI ATOMOB,
MOH, MOJIEKyJlIa, MOJb, MOJSIPHBIM OOBEM, BAJIEHTHOCTBH, JJIEKTPOOTPUIIATEIHLHOCTD,
CTENEHb OKHUCJICHHS, XUMHUYECKas CBsI3b (KOBaJieHTHAsi, WOHHAs, MeTajuInyecKas,
BOJIOPO/IHAS), KPUCTAIUIMYECKAs pEIIETKA, TUIBI XUMUYECKUX pEaklHid, pacTBOp,
DNEKTPOJIMUTBI, HEINEKTPOJIMUTHI, DJIEKTPOJIMUTHYECKAs JUCCOLMALHNS, OKHCIIHTEIb,
BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOM pPEaKLUHU, XUMUYECKOE PAaBHOBECUE); TEOPUU H
3aKOHBI (TEOpUs DJIEKTPOJUTUYECKOM AMCCOLMALNM, Iepuoandyeckuii 3akoH . H.
MenneneeBa, 3aKOH COXPaHEHUsI MAcChl BEIECTB, 3aKOH COXPAHEHUSA U IIPEBpALICHUS
SHEPIrUM MPU XMUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIeKAlMe B OCHOBE TOHUMAHWS TPUYAHHOCTH U
CUCTEMHOCTH XMMHMUECKUX SIBJICHUH, ()aKTOJIOIMUECKHE CBEIEHUSI O CBOMCTBAX, COCTaBE,
MOJIy4YeHUH 1 0€301MaCHOM MCIOJIb30BaHUHM BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA,;

c(hOPMUPOBAHHOCTh yYMEHUM BBIABIATh XapaKTEpHbIC TMPU3HAKU TOHSATUM,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIINE IIOHATUS TIPH
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHUM HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
cocTaBiieHHs] (POPMYJ BEIIECTB M YPABHEHUN XUMHYECKUX PEAKIUH, CUCTEMATUYECKYIO
HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX HEOPTaHUUECKUX BEIIECTB
(yrapHblii ra3, yriaekuciblil ra3, aMMHuak, raiéHasi i3BecTb, HeraméHas U3BeCTh, TUThEBAs
cojia, MUPUT U IPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUHN OMNPENENATh BaJEHTHOCTh W CTENEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIUYHOTO COCTaBA, BUJ XMMHUUYECKOM CBS3U
(koBaJeHTHasi, MOHHAs, METAJUIMYECKas, BOAOPOJHAs) B COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsi, MOJICKYJIApHAs, HOHHAs,
MeTaJUIMYecKas ), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJIECKHOCTh HEOPTaHUYECKUX
BELIECTB IO HMX COCTAaBY K ONpENeNEHHOMY KJacCy/TpyIie COEIUHEHUH (MpOCThIe
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BELIECTBA — META/UIbl M HEMETaJIbl, OKCHJIbI, OCHOBaHHS, KHUCIOTBHI, aM(pOTEpHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHMI PACKPBIBATh CMBICI mepuoandeckoro 3akona Jl. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3HUPYIOUIYIO, OOBSCHUTEIBHYIO H
POTrHOCTUYECKYIO (PYHKIUU;

chOpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3iemMeHToB 1—4 mnepuogoB Ileproandeckoil CHUCTEMBI XUMHUYECKHX
anemeHToB J[. . MeneneeBa, UCIOJIB3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTHM W3MEHEHHS CBOMCTB
XUMHYECKUX JJIEMEHTOB U HUX COCOUHEHMM N0 mepuonaMm W rpynmnam llepumonnueckon
CHCTEMBbI XUMHYECKHUX 3JieMeHTOB /. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, [IOATBEPKIATh CYLICCTBOBAHUE
ITCHETUYECKON CBSA3M MEXAY HEOPraHMYECKMMH BELIECTBAMU C IOMOILBI) YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

c()OPMUPOBAHHOCTh YMEHHSI KIACCUPUIMPOBATh XUMUYECKHE PEAKUUU IO
pa3IMYHBIM PU3HAKAM (YHMCIIY U COCTAaBYy pEarupyrollrX BEIIECTB, TEINIOBOMY 3 (eKTy
peaxkiuu, U3MEHEHHIO CTENIEHEH OKUCIICHUS 3JIEMEHTOB, OOPAaTUMOCTH PEaKUH, y4aCTUIO
KaTaam3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUN COCTAaBJISATh YPABHEHUS PEAKLMHA pPa3IMYHBIX THUIIOB,
MOJIHBIE U COKpPAUIEHHBIE YPAaBHEHUS PEAKIMI MOHHOTO OOMEHA, yUYUThIBAsL YCIOBUS, IIPH
KOTOPBIX 3T PEAKLIUH UIYT 10 KOHLA;

chOPMUPOBAHHOCT ~ YMEHUH  NPOBOAUTH  pEaKUuH,  IMOATBEPXKAAIOIINE
KAUECTBEHHBIII COCTAB PAa3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
ITyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb OKHCIIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIU MOCPEICTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca 3THX
pEaKLNiA;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATh 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOU
peaklMu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEUICHUS XMMUYECKOIO0 PABHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3naenctsus (npunuun Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUYECKUE MPOLIECCHI, JISKAIIe B
OCHOBE IIPOMBILUICHHOTO TIOJY4€HUs CEpPHOM KHUCJIOTBI, aMMMakKa, a TaKxke
c(OpMHUPOBAHHOCTD MPEACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIMIAX U IKOJOTUYECKHUX
npo0semMax XUMHUYECKOTO MMPOU3BOCTBRA;

c(OpMUPOBAHHOCTh YMEHUIN MPOBOAUTH BBHIYUCICHUS C UCHOIB30BAHUEM MOHSATHUS
«MaccoBasi JI0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOILIEHUH Tra30B MPU XUMHUYECKHUX
peaxiusax, Macchl BELIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BELIECTB, TEIIOBOro 3ddekra
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pEaKIMM Ha OCHOBE 3aKOHOB COXPAHEHMS MACChl BELIECTB, MPEBPAILEHUS U COXPAHEHUS
SHEPIHUY;

c(hOpMHUPOBAHHOCTh YMEHUU COOMIOAATh TpaBWjIa IOJB30BAHUS XUMHUYECKOU
HOCYA0HM U JJaOOpaTOpHBIM 000pPYIOBaHUEM, a TAK)KE MPaBUiIa OOPAILEHUS C BEILIECTBAMU
B COOTBETCTBUM C MHCTPYKLHSAMH IO BBIITIOJHEHUIO J1a00paTOPHBIX XUMHUUECKUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATH U BBHITIOJIHATH XUMUYECKUN IKCIIEPUMEHT
(pa3noxeHue nepokcuaa BOAOPOAA B NMPUCYTCTBUU KaTalIM3aTOpa, ONPEIEICHUE CPEAb
PacTBOPOB BEIIECTB C IMOMOINBI) YHHUBEPCAIBHOIO WHIAUKATOPA, BIUSHHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUECKON pPEaKINK, peaKllud HOHHOTO 0OMEHa, KaUeCTBEHHbIE
peakuuu Ha cyinbdar-, KapOOHAT- U XJOPHUA-aHUOHBI, HA KaTHOH aMMOHMs, pELICHHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4 no temMam «Metaiusy U «Hemeramisl») B COOTBETCTBUU C
MpaBUIaMU TEXHUKU O€30MaCHOCTH MpPHU OOpAILEHHH C BEUIECTBAMU U JAOOPATOPHBIM
00Opy/I0BaHUEM, IMPEACTABIATh PE3YyNbTAThl XUMHUYECKOIO HKCIEPUMEHTa B (opMme
3alliCH YPABHEHHMH COOTBETCTBYIOIUX PEAKIH M (HOpPMYIHpPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3yNbTATOB;

Cc()OPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAJIU3UPOBaTh  XUMHUYECKYIO
uHpopManuoo, TOJY4aeMyHd M3  pPa3HbIX HCTOYHHUKOB (CpEIACTBA  MacCOBOM
KOMMYHUKAaIH, IHTEpHET U ApYyTHX);

c(OPMHUPOBAHHOCTh YMEHHM COOIOATh MTpaBUla HKOJIOTUYECKH 11€TIECO00Pa3HOTro
MOBEJEHUS B OBITY U TPYJAOBOU NEATENLHOCTH B LEISAX COXPAHEHUSI CBOETO 3J0POBbS U
OKpYXalollleld MPUPOJHON Cpeabl, OCO3HABATH OIMACHOCTh BO3JEHCTBUS Ha JKUBbBIC
OpraHu3MBbl OINPENECIEHHBIX BEIIECTB, MOHMMas cMbIca nokazarens 11K, nmoscHiaTe Ha
npuMepax CIocoObl YMEHBIIEHUS W NPEJOTBPAIICHUS WX BPEIHOTO BO3JEWUCTBUS Ha
OpraHu3M Y€JIOBEKa;

Uil OOy4YalIIMXCAd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0pPOBbS: yYMEHHE
MPUMEHSTH 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METO/AAaX MO3HAHUS BEIECTB U XUMHUYECKUX
SIBJICHUI;

JUIA CIENbIX U CIA0OBUAAIIMX OOYYalOUIMXCSA: YMEHHUE HCIOJIb30BaTh peiibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyIl.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoumnuectBo yacos 3
eKTPo e OBbBIE
Ne ni/m HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Ipakr. [EKTPOMHHbIe (L pPoBLIC)
Bcero  Komnr. o0pa3oBaTe/ibHbIE PeCypChl
pador
padoThI
bl
Pa3nen 1. TeopeTruueckue 0CHOBBI OPraHNYECKOH XUMUH
[Ipenmet opranunyeckoit xumuu. Teopus bubmmorexa [JOK
1.1 CTPOCHHUSI OPTaHMYECKUX coeqruHeHU A. M. 6 https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
bytneposa ae01-a983b95b854a?backUrl=%2F04%2F10
Hroro mo pazueny 6
Pasznen 2. YrieBoaopoabl
bubnunoreka LIOK
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKAHBI 4 https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
ae01-a983b95b854a?backUrl=%2F04%2F10
HenpenenbHble yrieBOAOPOIbI: aTKEHBI bubmorexa LOK
2.2 P 7 POARE: ’ 12 2 nhitps:/lesson.edu.ru/lesson/6df23393-608-4b9f-
ATKAAHCHBL, ATTKHIH ae01-a983b95b854a%backUrl=%2F04%2F 10
bu6nmorexa LIOK
2.3 ApomaTudeckue yriaeBog0pOIbl 4 https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
ae01-a983b95b854a?backUrl=%2F04%2F10
24 [TpupoaHbIe HICTOYHUKH YTIEBOJIOPOAOB U UX 5 1
' nepepaboTKa
Hroro mo pazueny 26

Pa3nen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHUs
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bubnunorexa LIOK
3.1 Cnuptel. Genon 6 https://lesson.edu.ru/lesson/7dada027-8448-418f-
b416-fbaledd4ab6d?backUrl=%2F04%2F10
bubnunorexa LIOK
A . Kap6 .C
32 JIPACTHABL. RAPOOHOBHIC KUCTOTEL LIONIHIBIE 14 https://lesson.edu.ru/lesson/99557a5e-2221-43¢0-
>pups! 97b8-983de535c44d?backUrl=%2F04%2F10
3.3 VYrineBomsl 6
Hroro mo pazneny 26
Pa3znen 4. A3oTconepkamue opraHndecKkue coe{uHeHust
bubnunoreka LIOK
4.1 AMuHBI. AMHHOKHUCIIOTEL bellku 6 https://lesson.edu.ru/lesson/6c919641-7956-4130-
blfd-c7e71db395d7?backUrl=%2F04%2F10
Hroro mo pazmeny 6
Pa3znea S. BeicokoMoieKyJIsIpHbIE COeIMHEHUS
bubmmoteka IIOK
5.1 ITnacrmaccel. Kayuyku. Bonokna 4 https://lesson.edu.ru/lesson/6c919641-7956-4130-
b1fd-c7e71db395d7?backUrl=%2F04%2F10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LM (pPOBbLIE)
Kourpoabuble IIpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aToOMOB.
[Tepunoanueckuii 3aKOH U bubnunoreka LIOK
1.1 [Tepuoanueckas cucrema 6 https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
XUMHUYECKUX dieMeHToB /[, U. b6dc-5155d30a45fa?backUrl=%2F04%2F11
Menpeneena
CrtpoeHue BeliecTBa bubmorexa LIOK
1.2 MTp 5 ' 8 https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
HOTOODPAsHE BEMIECTS b6dc-5155030a45fa?backUrl=%2F04%2F11
bubnunoreka LIOK
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-
1. X 12 1 2
3 HMIECIHE peakitin 5155030a45fa?backUrl=%62F04%2F11Bu6uoTeka
IIOK https://lesson.edu.ru/lesson/a9f3d191-5ele-
4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
Hroro no paszneny 26
Pa3nen 2. Heoprannuyeckasi Xumus
bubnunorexa LIOK
2.1 Merannbl 12 2 https://lesson.edu.ru/lesson/fOcb5def-307e-4575-
89d0-86041b603655?backUrl=%2F04%2F11
bu6nunorexa LIOK
2.2 Hemeramsr 18 1 2 https://lesson.edu.ru/lesson/fOch5def-307e-4575-

89d0-86041b603655?backUrl=%2F04%2F11
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https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11

CBs13b HEOPraHUYECKUX U

2.3 4
OpPraHUYECKUX BEIIECTB
Hroro mo pazneny 34
Pa3zgen 3. XuMus u ;KU3HL
bubnunoreka LIOK
3.1 XuMHSA U KU3HD 8 https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-
8583-9f76edc8a59f?backUrl=%2F04%2F11
Hroro no pazneny 8
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11

YYEBHO-METOJANYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

10 kiace

e Xumus. 10 knacc. (6a3oBbiii ypoBeHs). Pynsutuc I'.E., ®enpaman O.I.

e Xumus. 10 knacc. Dnekrpornoe npunoxenue (DVD) k yuebnuky Pynsutuca I'.E.,
Denpamana ..

11 xynacc

e Xumus. 11 kimacc. (6a30Bsbiit ypoBeHs). Pymsutuc I'.E., ®enpaman O.1.

e Xumus. 11 kimacce. Dnekrponnoe npunoxkerue (DVD) k yueonuky Pynsuruca I'.E.,
®enpamana O.1°.

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

e Xumus. 10-11 xknaccsl. Meroauueckue pexkomenganuu. ['apa H.H.

e Xumus. 10 knace. «Konctpykrop» tekyuiero koutposs. Kazanues FO.H.
e Xumus. 10—11 knaccel. JIugaktuueckuii matepuan. Pageukuit A.M.

e Xumus. 10—11 kmaccel. 3agaunuk ¢ «momomHukoM». ['apa H.H., ['abpycesa H.H.
e Xumus. Ypoku B 10 kiacce. ['apa H.H.

e Xumus. 10 kmacc. BuneonemoHcrpamuu.

e Xumus. 10-11 kmacesl. Meroauueckue pekomenaanuu. ['apa H.H.

e Xumus. 11 knacc. «KoHcTpykTop» Tekymiero kontpois. Kazannes FO.H.
e Xumus. Ypoku B 11 kiacce. 'apa H.H.

e Xumus. 10—11 xmaccel. Iunaktnuecknii Mmatepuan. Pagenkniit A.M.

e Xumus. 11 kiacc. Buneonemoncrpa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://www.alhimik.ru ITpeacraBieHs! cieayrone pyoOpruKn: COBETH a0UTYPHEHTY, YIUTEITIO
XMMHH, CIIPAaBOYHUK (04YeHb OoJblIast moAOOpKa TalIHIl U CIIPaBOYHBIX MAaTepHaiOB), Becnas
XHMMHUSI, HOBOCTH, OJIMMITHA]IbI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPHUYCCKUX CBE/ICHHIA)

2. http://www.hij.ru/ XXypran «XuMus 1 )KU3Hb» MOHSATHO U 3aHUMATEIFHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, UTO MIPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnexkrponHnslii xypHan «XUMHKH U XUMHs». B
XKypHaJle MPEJCTABICHO MHOXKECTBO OIBITOB IO XMMHH, COJCPKUTCS MHOTO 3aHUMATEIbHON
UH(pOpMaIINH, TO3BOJISIONICH YBIICUh YYEHUKOB YKCIIEPUMEHTAILHON YacThIO MTPEMETa.

4. http://c-books.narod.ru JIutepaTypa o XuMum.

5. http://1september.ru/. Xypnan «IlepBoe ceHTAOps» Ans yuuTened W HE TONBKO. B HEM
IPEJICTABICHO OOJIBIIOE KOJMYECTBO PabOT YYEHUKOB, B TOM YHCJIE U HCCIEI0BATEIbCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIBHBIA MOPTAT CO CChIIKAMU
HaoOpa30BaTeIbHbBIC CAUTHI 10 XHMUH.

7. www.periodictable.ru COopHuK cTaTeil 0 XMMHYECKHX 3JIEMEHTaX, WILTFOCTPUPOBAHHBIM
IKCIIEPUMEHTAMH.
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