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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CpeqHEro oOmiero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DengepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIu3ylonmXx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOuieil ctparernu oOydeHus, BOCIIUTAHUS U PA3BUTUS O0YYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTATOB OOyUYeHHS W TpeOOBaHM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011e00pa3oBaTeabHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHME OOydaroUuxcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTpaMMe IO XMUMHH C
y4€ToM crenu@uKkd HayKu XUMHUM, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUalbHON KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENe U NMPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IlaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETIOCTHOrO MPEACTABJICHHUSI 00 OKPYKAIOIIEeM MHpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO



TpyJda W JKH3HU KaXIoro wieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3MJATENIbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH U OXPaHBI 3JJ0POBbSL.

B cooTBercTBUM C OOIIMMU IENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM IS  BBIPAOOTKH  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJIKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa  «XUMUS»  SBIAIOTCA 0a30BbIe  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHWYecKas XHMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera OO€eCleYuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YYECHHIO YYEOHOro Marepuajia M 0O0yCIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHUS OPraHUYECKUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPECOXMMHUYECKHMX M DIIEKTPOHHBIX
MIPEACTABICHUI O CTpOeHUHU BenlecTB. CBeeHns 00 M3ydyaeMbIX B Kypce BellecTBax
JAI0TCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB A0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs MEpBOHAYAIILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3ULIUH,
rIy0o)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOr0 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TAKXKE€ O XUMHYECKHX PEAKIUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 kinaccoB anemeHTaMu



COJIEpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTUUECKUN M MOPUKIATHON Xapakrep. OTH
3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XMMHUHM C JIPYTMMHU HayKamu,
PacKpbIBaIOT €€ POJib B TIO3HABATEIILHOM U MPAKTUYECKOU NESITEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKU OCMBICIUBATh HHGOPMAIUIO U IPUMEHSTH €€ JIJIsl MOTIOJHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
LEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3Y4YCHHS
OpPUEHTUPOBAHO Ha (GOPMUPOBAHKE Yy 00YHAIOUTUXCSI MUPOBO33PEHUYECKOH OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepUabHOE €IUHCTBO
HEOPTaHUYECKOT0 U OPTaHUYECKOI0 MUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb ITPUPOJIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
W pEIICHUS TMPOTUBOPEUYMM MEXITy HOBBIMU (DaKTaMHd U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpoleM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmmane pemienus 3a7ad4  BOCIUTAHMS, Pa3BUTUS W COIHAIM3AIUU
OoOy4JarommMxcss MPUHITHIE MPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, UMEIOMMUX 0a30BOE 3HAYCHUE JIJISl Pa3IMUHBIX
BUJIOB JICSITEIILHOCTH: pEIIeHUs TpoOJjeM, IOUCKa, aHajdu3a U 00padoTKU
uHdopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTHUYECKOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK ¥ HA YPOBHE CPEIHET0 00IIIero 00pa3oBaHMs, IIPH ONPEACICHUN
COJIePKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YeHHsS TMpeaMeTa HalpaBICHHEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIULMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUsS TJIABHBIMHU IIEJISIMU HU3YyUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBisItOTCSA:

e (opMHUpPOBAaHHE CHCTEMBl XHUMHUYSCKMX 3HAHUW KaK  Ba)KHCHIIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JIekKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,;



e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB U XMMUYECKHX PEAKINN, HEOOXOUMBIX JIJIsl IPUOOPETEHHS YMEHHIA
OPHECHTUPOBAThCSI B MHPE BEIIECTB M XUMHUYECKUX SIBICHHA, MMEIOIINX
MECTO B MIPUPOJIC, B IPAKTHUECKOHN U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUH M CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM 1
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ aTuM, copepikaTellbHas XapaKTepUCTHKa IeNiel U 3a71ad U3y4eHUs
npeaMeTa B MPOrpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMU TMPHOPUTETAMH B CHUCTEME CpeAHero oOmiero oOpasoBanus. CeromHs B
MPENnoAaBaHUK XUMHH B OOJBIICH CTENEHH OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHus OOydYeHUs, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabOpoMm
3HaHWH, a (QYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHSIMHU
AKTUBHOTO TIOJYYCHUS 3HAHUH U IPUMECHEHUS MX B PEabHOM JKU3HU JJISl PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM iU H3YYCHUU MTPeIMeTa « XUMUS JOMHUHUAPYIOIICE 3HAUCHUE
nproOpeTaroT TaKKue 1EeNU U 3a/1a41, KakK:

amanTanys oOy4aroluxcs K yCJIOBHSAM TWHAMHYHO Pa3BUBAIOLIETOCS MHpA,
dbopMupoBaHHE  WHTEIUICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHHi B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
pUMEHEHHEM;

dbopmupoBaHre y O0Oy4arOmUMXCs  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCAIbHOE 3HAUYCHWE Ui Pa3IUYHBIX BHIIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOIMMBIX JJIsl IPUOOPETEHUS OTIBITA IS TEILHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B TO3HAHMHM XUMHUH, a TaKKe JUIS OLEHKH C MO3UIMIA JKOJOTHYECKOM
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJIoBeKa U IPUPOHYIO CPEey;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUaOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPH TUIAHUPOBAHUW M TIPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUU, €€ BAXXHOM PONM B PEIICHUU TI00ANbHBIX MpoOsieM



paIMoOHAIBHOTO MPUPOAONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIIEHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakXKe MNPUOOPETEHUS OIbITa
UCTIONIb30BaHUs TOJIYYCHHBIX 3HAHWHM JJIs MPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBI3aHHBIX C XUMHUYCCKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsA MpPeAMET «XHUMUS»
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOUN obmactu «EcrecTBeHHO-HAyUYHBIE
IPEIMETHD».

OO111ee YnCcI0 YacoB, OTBEAEHHBIX ISl U3YUCHHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiero oopazoBanus, coctaiseT 33 yacon: B 10 kimacce — 33 gaca (1 gac
B HEJEIIO).

COJEPXXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKOM XUMHHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUS OpPraHUYECKUX
coenuHenuid A. M. bytiepoBa, €€ ocHOBHbIE 100XKeHUA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. [omosnorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenne o Ki1accupuKauu opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHMYECKUX COCOUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IPEBpALICHUIL:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO TNPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IUIaBJieHWEe, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHbBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHWA psAA. MeraH u d3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakiuu 3aMelieHus] U TOpPEHUs), HAXOXIEHUE B TMPUPOJE, MOJIyYEHUE H
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUIIEH U MPOINUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.



Ankanuensl: Oyrtamamen-1,3 u mermwnOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— IPOCTEHIINNA MpPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NUYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLMK T'MAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJYyYEHUE U NPpUMEHEHue. 101yon:
cocmas, cmpoenue,  uauyeckue U  XumMuueckue  ceolicmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue u npumeneHue. TOKCHIHOCTb ApEHOB.
['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIUMHA K Pa3IMYHBIM
KJIACCaM.

[IpupoaHbple HMCTOYHUKH YIVIEBOIOPOAOB. IIpupoaHblli ra3 W HOIyTHBIE
He(dTauble Ta3pl. Hedth m e€ mpoucxoxnenune. CrnocoObl nepepabOTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KATAIUTUYECKUW), Tupoau3. IIpomyKkTel
nepepaboTKu He(pTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €r0 MepepadOTKHU.

OKCIEPUMEHTAIBHBIE METOABbl M3YYEHMsI BEIIECTB M MX IPEBPAILCHHNA:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKoB U pe3uHbl, KoJuieKuuu «HepToe»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJIOPOJAOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUYECKONW pabOThl: MOSyUYEHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

Kucnopoaconepxaiue opranuyeckue CoeAUHEHUS

[IpenenbHblE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOECHHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJIa M 3TaHOJIa HA OPTraHu3M YellOBeKa.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
dusznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICIIOYHBIMU
MeTajlaMH, KaueCTBEHHas peakiys Ha MHOIOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumMeHenune rauuepuHa U STUICHTIIUKOJIS.

®deHon: CTpoeHHE MOJIEKYNbl, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYeHHE U IPUMEHEHHE.



OmHOOCHOBHBIE MPECIIbHBIE KAPOOHOBEIE KUCIOTH. MypaBbrHAS U YKCYCHAS
KHUCTIOTBI: CTpOEHUE, (PU3nuUecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe s
KJ1acca KHCIIOT, peakius dTepuduKaiym), noxydeHue u npumeHenne. CTeapuHoBas
U OJIEMHOBAsi KUCJIOTHI KaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEeHCTBUE.

Cnoxnple 3(QUPHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ muponus
CIIOXHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xupos. buomornueckas
pOJIb )KUPOB.

VYrneBonpl: cocTtaB, Kjaccu(UKauUs ~ yriaeBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (PU3UIECKUE U XUMHUYECKUE CBOUCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
menu(ll), okucienne aMMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBeHueE,
Opo’KeHHE TIIIOKO3bI), HAX0XKICHHUE B PUPO/IC, MPUMEHEHHUE, OMOJIOTHYeCKast POJIb.
@otocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie nmonuMepbl. CTpoeHue Kpaxmaina H
Hewnono3bl. Pu3Nueckue U XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C UOJIOM).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
MPOBE/ICHUE, HAOJIIOJICHUE W OIMHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcusmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOICHCTBHE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUWHOKHCIIOTHI Kak aM(OoTepHbIe opraHnyeckue coeuHeHus. dusnyeckue u
XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TNpuMepe TiauiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak npUpOAHBIE BBICOKOMOJIEKYJApHbIE coenanHeHus. llepBuunas,
BTOpUYHAsl M TPETUYHAs CTPYKTypa OeaKkoB. XHUMHUYECKHE CBOMCTBAa OECJIKOB:
TUPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OEITKOB IPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BrbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPHU3ALIMS U MOJTUKOHAEHCAUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MEXIpPEIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYHIECTBIIIETCS YEPE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(uKauus, MepuoIuyHOCTb, HAOII0IEHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIMPOBAHMUE.

dusrka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIIUBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOILIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IpEnapaTsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XMMHUN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OoOydJarolmMuMHUCs TpPorpaMM CpeAaHero o0Oimero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHOo-MeTonnueckol OCHOBOWM st
pa3pabOTKHN TIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPaMM CPEIHETO OOIIero
00pa30BaHUsI SIBJSIETCS CUCTEMHO-/IEATEIbHOCTHBIN MTOAXO.

B COOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CpEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIOIHUE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;



HaJIM4YKM€ MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluili 6a30BON HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
L€ ¥ CTPOUTBH )KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHUs IpeaMeTa «XHMHS» JOCTUTalOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
T'YMAHUCTUYECKUMU, COLIMOKYJIBTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJeaaMUd POCCUUCKOTO TPaKJAHCKOro OOIECTBAa, MPUHATBIMH B OOILECTBE
HOpMaMu U  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOIIO3HAHMUsS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOyyJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEILHOM M NPAKTUYECKOH JESITEIbHOCTU
oOyuJaroluxcs Mo peajin3aliyi IPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIOIUMUCS CBOMX KOHCTUTYLMOHHBIX IPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY U [TPABONOPAJIKY;

NPEACTABICHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOM AEATENBHOCTU MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMAaThb MOTHUBBI, HAaMEPEHHUS, JIOTHKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIMYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacleIUIo
OTE€UYECTBEHHON XMMUH;

YB@XEHUS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U TPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpECa U M03HABATEIBHBIX MOTUBOB B ITOJIYYEHHUH U IMOCIEAYIOIIEM aHAIU3E
uHGOpPMAIIMU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME NOCIEACTBUN 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsl LEHHOCTEH 3JI0pOoBOrO0 M  0Oe30MmacHoro oopasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOMIO/IeHNsT TIpaBWiI O€30MMacHOTO OOpaleHusi C BEHeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTHM TPaBWJI WHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHUSI MOCJIEICTBUN W HENMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIIEIOBATEILCKON
JESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/aady
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO0 Mpodeccruid pa3IuvyHoro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oynymiedl mpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pelIeHNs BOMPOCOB PALlMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEN  OKpYKaOIIEH
MPUPOTHON Ccpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIaTh UX;

HaJIMYMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATEIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS



PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
INPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(OpMUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpEJCTaBICHNUs 00 OKpYXaroIleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOW HAIIPABICHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOWM 0a3bl MaTepHaJbHON KYJIbTYphl, PpEUIEHUH TJOOANbHBIX MpoOsIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEJMIIMHBI, OOECIEUEHHH YCIOBUI
YCHEIMIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMAaHWSA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKITIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HaHUS s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K IO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPhHIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccruoHaaIbHOM
NEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa « XUMHUS» Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeONU(PHKY METOJOB TIO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
poIecc, CUCTeMa, HayYHBIM (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIieOBaHNEe, HAOTIOIeHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);



YHUBCPCAJIbHBIC yqe6HHe I[CfICTBPI?[ (HOSHaBaTeHBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUITMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeiCTBUSIMM:

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MIOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs1 KJIACCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINI;

YCTAaHABJIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUs (MHIAYKTUBHbBIC, J€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMST B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMUU CHUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKON peaKIiuu
— MPU PElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJIECTh OCHOBAMHU METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB U XUMHYECKHX
pEeaKUHnii;

dbopMyIMpPOBATH MENN U 3a/1a91 UCCIIEIOBAHMSI, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;



BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M  IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Iporecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTUUECKUX 3a1a4, MPUMEHEHHIO Pa3TUYHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HWH(popMauuu (HAy4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MPEACTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIPOTUBOPEUHBOCTb;

(GOopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npUOOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uH(popMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CPEACTBA
HarJIsiAHOCTH.

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMM /1€/iCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOIl TeMbl B XOJE Maaora u/uiu
JUCKYCCUHM,  BBICKa3blBaTh  HWAEH, (OPMYJIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1auH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealu3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBObI
[0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IMyTEM COIIACOBAHUS MO3ULUN B
X0J1e 00CY X ICHHS 1 OOMEHa MHEHUSMH.

OBJiaieHNe YHHBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

CaMOCTOATENbHO IJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NeATEIbHOCTh, Ompenesnsis e€ Lenud W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraéMblii aldropuT™M JCHCTBUM mpu



BBIMIOJTHEHUH YYE€OHBIX UM HCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOCH JIEATEIBHOCTH HA OCHOBE CaMOaHaIu3a u
CaMOOLICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaoT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XMMUU B IO3HAHUH SIBJIEHUI PUPOIBI,
B (OpPMHUpPOBAHMM MBIIUICHUS M KYJIbTYpbl JHYHOCTH, €€ (PYHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a/1a4 U 3KOJOTUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpEJIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHA (XUMHYECKHI HJIEMEHT, aToM, 3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJISIpHbIN 00BEM, YITIEpOIHBIN CKENET, (PyHKLIMOHAJIbHAS TPYIIA, paJuKall,
U30MEpHUsl, ©30MEPHI, TOMOJIOTUYECKHM Psifl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOI U
a30TCOJIepKAIMEe COEIUHEHHUS, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUM U 3aKOHbI (TEOpPUS CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIOJIb30BaHUU BaXKHEHIIMX OPraHMYECKHUX BEUIECTB B OBITY U
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATh XApaKTEPHbIE TMPU3HAKU TOHSTHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMCAHUM COCTaBAa, CTPOCHHUS U MTPEBPAILICHUI OPTraHUYECKUX COEAMHEHU;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PpPEAKIUH,
W3rOTaBIMBATh MOJENIM MOJIEKYJI OPraHMYEeCKUX BEHIECTB JUISl WILTIOCTPALMHU HMX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPHUHAJICKHOCTh HM3YyYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb KM Ha3BaHUSA IIO0
cucremarnyeckoir HoMmeHknatype (IUPAC), a taxke NpUBOAWTH TpPUBUAIBHBIC



HA3BaHUS OT/ACIBHBIX OPraHMYECKUX BEMICCTB (ITHICH, MPOMWICH, alleTUJICH,
ATWJICHTJINKONb, TIHIEPUH, (eHoN, (HOopMalbIeTH I, aleTaabIeTHl, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K032,
bpykTO3a, Kpaxmall, [eJUII0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHSI OMNPEACNSITh BHABl XUMHYECKOM CBSI3M B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, yMEHUS MPUMCHATH TOJOXKCHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMIPEACTABUTEICH Pa3IMYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIIeH, OyTaaneH-1,3,
MeTuI0yTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STUIICHTIIUKOIb, TIUIEPUH, PEHOI,
alleTanbIeTU, MypaBbiHAsl U YKCYCHasl KUCIIOTBI, TJIFOKO03a, Kpaxmal, IeJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMH COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOIHBINA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKkiuy 10 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOIIIOACHUE, N3MEPEHHE, DKCIICPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBAaHWEM, a TAaKXKe MpaBuia OOpaiieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATh U BBHINOJHATh XUMHYCCKHM
HKCIIEPUMEHT (TIPEBPAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWICHA U N3YYCHHE €TO0 CBOWCTB, KAUECTBEHHBIE PEAKITUU OPTAHUYECKUX BEIIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMHA OETTKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKU OE30MAaCHOCTH TMpHU OOpalleHHWH C BEIIECTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOTO



JKCIEpUMEHTa B (OpME 3aluCH YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUil U
(dbopMynIupoBaTh BEIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u 1pyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETO 3/I0POBBbSI U OKPY’KaIOIIEeW MPUPOTHOM Cpellbl, 0OCO3HABAThH
OMACHOCTb BO3JICUCTBUSI HAa KUBBIE OPraHU3Mbl OMpPENENEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBILICHUSI W TPEAOTBPAILICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATHh 3HAaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHMS BELIECTB HU
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1.Xumus. 10 knacc: 6a308BbI ypoBeHb: meToamyeckoe nocobue /O.C.FabpuensH, U.T.
Octpoymos — M.: lNpoceeweHune, 2020

2.Xumus. NpumepHble paboyme nporpammol. MNpegmeTHasa AnMHUA yyebHuKos O. C.
lfabpuensHa, U. T. Octpoymosa, C. A. CnaakoBa. 10—11 knaccsbl : yueb. nocobue ans
obu1eobpa3oBaT. opraHM3aunin : 6asosbiii yposeHb / O. C. FabpuensH, C. A. Chagkos. — M. :
MNpoceeweHmne, 2023. — 60 c.
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