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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMUM Ha ypOBHE CpeAHEro odiiero oOpa3oBaHus paspaboranHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®denepauun», TpeOoBaHMIl K pe3yabTaTaM OCBOCHHUA (efepanbHOH 00pa30BaTeIbHOW HPOrpaMMBbl CPETHEro OO0ILero
obpazosanus (POIT COO), npencraBneHHbIx B DegepanbHOM TocyIapcTBEHHOM oOpa3oBarensHoM cranaapte COO, ¢ yuérom Konmemniuu npenogaBaHus
yuebHoro mnpeamMera «XUMHS» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoin @enepaiun, peaan3yonmx OCHOBHBIE 00pa3oBaTelbHbIE IPOrpaMMBbl, U
OCHOBHBIX nojoxkeHuil «Ctpareruun pazsutus Bocnutanusa B Poccuiickoit @enepanun Ha nepuon 1o 2025 roxa» (Pacnopsxenue [IpaButensctsa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0A0OB K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K ONpPEAETICHUI0 O0Iel cTpaTerud oO0y4deHHs, BOCIUTAHUS U Pa3BUTHUS OOYYaroIIUXCS
cpenctBamMu ydeOHoro mpenmera «Xumus» mias 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBMJIM KoHIenTyaiabHble mosioxkeHus OI'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH ILIEJIeH, COAepIKaHuUs, pe3yabTaTOB 00y4YeHHUs U TPEOOBAHUIN K YPOBHIO TIOJATOTOBKU BBIITYCKHHKOB.

Xumuyeckoe 00pa3oBaHME, IIOJYy4aeMOE€ BBIIYCKHMKaMU o00I1e00pa3oBaTebHON OpraHu3allliM, SBJISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIONIMM ATAllOM pealu3aliil Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IEHHOCTEH, MPHUCYIIMX
L[EJIOCTHOM cCcTeMe XMMHUYECKOTO 00pa30oBaHus. DT [IEHHOCTHU KacaloTcs MO3HAHUS 3aKOHOB MPUPOBI, (HOPMUPOBAHMSI MUPOBO33PEHUS U O0IIEH KYIbTYpHI
YeJIOBEeKa, a TAaK)KE HIKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JIOpOBBIO M TNPHUPOAHON cpene. Peammsyercs xumuueckoe oOpa3oBaHUeE
o0ydJaromuxcs Ha ypOBHE CpEAHEro 00IIero oopa3oBaHus CpeACTBaMHU yIeOHOTO peMeTa « XUMUsI», COAEePKaHNe U TIOCTPOCHHUE KOTOPOTO OTIPEJICIICHBI B
porpaMMe Mo XMUMHH ¢ YYETOM CelM(PUKU HAYKU XUMHH, €€ 3HAUCHUs B MO3HAHUU MPUPOJIBI U B MaTEPHAIIbHON >KU3HU OOIIECTBa, a TAKXKE C YUETOM
OOIIMX IeNel U MPUHLIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero oouiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B COBPEMEHHOM LIMBUIIM3ALMHU, B CO3JaHUM HOBOI 0a3bl MaTepHalIbHOMN
KynbTypbl. OHa BHOCUT CBOM BKJIaJ B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBILIUIEHHUS, B CO3/aHHUE LEIOCTHOIO MPEJICTaBICHUS 00 OKPYX aIOLIEM
MHUpE KaK O €IMHCTBE NMPHUPOJBI U UYeIOBEKa, KOTopoe (OpMHUpPYETCs B XUMHUHM HAa OCHOBE MOHMMAaHMS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MHUpaA,
OCO3HAHMS B3aHMOCBSI3M MEXKJly CTPOCHHEM BEIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU 00JIACTSIMU PUMEHEHUS.

TecHO B3auMOJAENUCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTaja HEOThEMJIEMON YacThI0 MUPOBOU KyJIbTYpbl, HEOOXOUMBIM yCIOBHEM
YCHEWHOro TpyAa U *U3HU KaXJ10To wieHa obmectBa. CoBpeMeHHass XMMUS KaK HayKa cO3uJaTellbHas, KaKk HayKa BHICOKMX TEXHOJIOTWH HalpaBjeHa Ha
perieHue rodaabHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YETIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOM, MUIIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBSI.

B cooTrBeTcTBMM C OOIMMM LENAMU UM NPUHLMIAMU cpelHero olmiero obpa3zoBaHus cojaepikaHue npeamera «Xumus» (10—11 kmacesl, 6a30BbIf
YPOBEHb HW3Y4YEHHUsS) OPHEHTHUPOBAHO MPEHUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO TOATOTOBKY OOYYalOmUXCsl, HEOOXOAMMYID UM Il BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B KHU3Hb COLIMYMa, MPOJOJDKEHUS oOpa3oBaHHUs B PA3JIMYHBIX OOIACTAX, HE CBSI3aHHBIX
HEIOCPEACTBEHHO C XUMUEH.

CocTaBisIOIUME MTpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranuyeckass xumus» U «OOmas 1 HeopraHudeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HaHUU 10 HEOPraHMYECKONW XMMUU (C BKIIOYEHHEM 3HaHUM K3 oO1iei
XUMHH) U opraHnyeckoil xumuu. @opMupoBaHre JaHHOW CUCTEMbl 3HAHUW MPHU U3YUYEHHH INpeaAMeTa o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOTr000pa3usl BeIeCTB Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.



CrpykTypa conepxanus Kypcos — «Opranndeckast XuMmus» U «OO011ast 1 HeopraHudeckas XMMUs» c(hOpMUPOBaHA B IPOrpaMMe [0 XMMHUHU Ha OCHOBE
CHCTEMHOTI'0 TOJIX0/a K U3YUEHHIO Y4eOHOr0 MaTepuaa 1 00ycIoBIeHa HCTOPUYECKH 0OOCHOBAaHHBIM PA3BUTHEM 3HAHUI Ha ONPEEeIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHn4eCcKON XMMHH BEIIECTBA PACCMaTPUBAIOTCS HA YPOBHE KJIACCUUYECKOM TEOPUHU CTPOEHUSI OPIraHNYECKUX COEIMHEHUH, a TAKXKE
Ha YPOBHE CTEPEOXMMHUYECKHX U AJIEKTPOHHBIX MPEJICTaBICHUHI O CTpoeHnH BenlecTB. CBeeHns 00 U3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUU —
OT YIJIEBOJIOPOJIOB /10 CJIOKHBIX OMOJIOTMYECKN aKTUBHBIX COEIMHEHUH. B Kypce opraHndeckoil XumMuu 1ojiy4aroT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHUs IEpBOHAYAIbHbIE IPEACTABICHUS O XUMUYECKOH CBA3H, KJIACCU(PUKALIMOHHBIX ITPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX CTPOEHUS], 0 XUMUYECKOM peaKiuu.

[Tom HOBBIM YIJIOM 3peHHs B mpeaMeTe «XHUMHus» 0a30BOTO YPOBHS paccMaTpUBACTCS M3YYEHHBIH HAa YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHSA
TEOpeTUYECKUI MaTepual U (paKTOJIOrHYecKUe CBEJIEHHs O BELIECTBaX M XMMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmast 1 HeopraHuyeckas
XUMHUS» 00ydaroUIMMcs IMPEJOCTaBIAETCs BO3MOXHOCTb OCO3HATh 3HAUYEHHUE IMEPHOAMYECKOIO 3aKOHA C OOLIETEOPETHMYECKUX U METOAOJIOTMYECKHX
MO3UIINHN, TITy0XKe MOHITHh UCTOPUUYECKOE N3MEHEHNE (PYHKIMI 3TOr0 3aKOHA — OT 0000IIaroIel 10 0OBACHSIONIEH 1 TPOrHO3UPYIOIIEH.

Enunas cucreMa 3HaHUN 0 BaKHEHMILINX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHHH, a TAK)KE O XUMHUUECKUX PEAKIIHX, UX CYIIHOCTU
U 3aKOHOMEPHOCTAX NPOTEKaHus aonoJHsaercs B Kypcax 10 n 11 kmaccoB ayeMeHTaMu COIEp)KaHUs, UMEIOIIUMH KYJbTYPOJIOTHUECKUN U MTPUKIAIHOU
XapakTep. OTHU 3HaHMs CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSA3M XUMUU C APYTMMHU HayKaMH, PaCKpbIBalOT €€ PoJib B MO3HABATEILHON M MIPAKTUYECKOM
JESITEeIHbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHIO YBAXKEHHSI K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUH M MPAKTUYECKUX MPHIOKCHUH XHMHHU,
MOMOTAIOT BBIMTYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMPOOJIEeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHBATH
MHGOpPMALMIO U NPUMEHATh €€ AJS IOIOJHEHUs 3HaHUM, pellleHHs] MHTEIICKTYaJlbHBIX M 3KCIIEPUMEHTAIbHBIX MCCIIENOBATEIbCKUX 33/1ad. B 1enom
cojiepkaHue yuyeOHOro npeaMeTa «XUMHs» JaHHOTO YPOBHS U3y4€HHs] OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Y 00YYAIOLINXCS MUPOBO33PEHUYECKON OCHOBBI
JUI TIOHUMaHUS GUI0OCOPCKUX HIEH, TAKUX KaK: MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOT0 M OPraHUYECKOTr0 MUPA, 00YCIIOBIEHHOCTh CBOICTB BEIIECTB
UX COCTaBOM M CTPOEHHMEM, MO3HABAEMOCTh TNPHUPOAHBIX SBICHUM MyTEM SKCIEPUMEHTa W PpEHICHHsS NPOTHUBOPEUYMH MEXJIy HOBBIMU (aKTaMu U
TEOPETUYECKUMH MPENOChITKaMH, OCO3HAHUE POJIM XMMUH B PEILICHUH SKOJIOTHYECKUX IPoOIeM, a Takxke MpodiieM cOepekeHHs 3HEPreTHUECKUX PECYPCOB,
CBIPBSI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B nane pemieHus 3ajad BOCHHMTAHUS, PA3BUTHUS U COLMAIM3ALNN OOYYaAIOIIUXCS MPUHATBIE MPOrpaMMOM M0 XMMUHU MOJAXOAbl K ONpeAeTICHUI0
COJIep’)KaHUsl U TOCTPOEHUs MpeAMeTa MpPeaycMaTpUBarOT (OPMHpPOBAHHE YHHUBEPCAIbHBIX YUYEOHBIX JEMCTBHM, MMEIOIIMX 0a30BOE€ 3HAYEHHE IS
Pa3IUYHBIX BUJIOB AEATEIBHOCTHU: peIIeH s Ipo0iIeM, TOMCKa, aHaIn3a U 00paboTKH HHPOpMAaLUU, HEOOXOAUMBIX I IPHOOPETEHNUS ONbITa IPAKTUIECKOM
U UCCIIEZIOBATEIBCKOM EATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B ITO3HAHUU XUMUHU.

B npakTuke npenojaBaHuS XMMHUU KaK Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, TaK U Ha YPOBHE CpPEAHEro oOIiero odpazoBaHusi, NMpU
OTIpEe/ICTICHUN COJIepPKaTeIbHON XapaKTepUCTHKHU Leled M3ydeHHUs MpeaMeTa HalpaBlieHUEM MEpBOCTENEHHOW 3HAUYMMOCTH TPAAUIIMOHHO MPU3HAETCS
¢dbopMHpOBaHHE OCHOB XMMHYECKOH HayKHM KakK OOJaCTH COBPEMEHHOT'O €CTECTBO3HAHMSA, NMPAKTUYECKOH NesTeIbHOCTH 4YeJOBEeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJNbTypbl. C METOIMYECKOM TOYKM 3pEHHUS TAaKOW IMOAXOA K OINPEAEICHUIO LENeld H3Y4eHMsl NMpEeAMETa SBIISETCS BIIOJIHE
OTpaBJaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS TJIaBHBIMU LEISIMA U3y4eHUs TpeaMeTa «Xumusi» Ha 0a3o0BoM yposHe (10 —11 ki) sBistoTCs:



e (opMHUpPOBaHHE CHCTEMbl XUMHUUECKUX 3HAHUM KaK Ba)KHEHIIEH COCTABISIONIEH €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa, B OCHOBE KOTOPOIl Jexar
KJIIOYEBbIE TOHATHA, (yHIAMEHTAJIbHbIE 3aKOHBI M TECOPUU XUMHH, OCBOEHHE S3bIKa HAYKH, YCBOEHHE U IMOHHUMAaHHE CYITHOCTH OCTYIHBIX
000011eHIIT MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIIEHHUE C HICTOPUEH UX PAa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJ/IaX MMO3HAHUS BEIIECTB M XMMHUECKUX peakUuil, HeOOXOIUMBIX JJIsl MPHOOPETEeHUs
YMEHUI OPUEHTHUPOBATHCS B MUPE BEILIECTB U XUMUUYECKHX SBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U OOBSICHEHHEM XHMHUYECKOIr0 IKCIEPUMEHTa, COOIIOICHUEM PABUI
0€e301acHOro 00palIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTtum, copepxaTenbHas XapaKTepUCTUKA IEJIeH U 3a/1ay W3y4YeHHUs IpeIMeTa B MporpaMMme Mo XMMUU YTOUHEHA M CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMHU NMPUOPUTETAMH B CHCTEME CpeAaHero odimiero oopazoBaHus. CerofHs B MpermojaBaHUM XWUMHH B OOJbBIIEH CTENEHU OTAAETCS
MPeOYTEeHNE IPAKTUUECKON KOMIIOHEHTE COJIepKaHusl 00y4YeHHUs, OpPUEHTUPOBAHHOM HA MOATOTOBKY BBIMYCKHHUKA 00IIe00pa3oBaTeIbHON OpraHU3alii,
BJIQ/ICIOIIETO HE HAOOPOM 3HAHMM, a PYHKIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMHU U YMEHHUSIMH aKTUBHOTO MOTYYCHHs 3HAHUHN U MPUMEH CHHS UX
B pEAIbHOM JKU3HU JIJIS PEIICHHS MPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpU U3y4eHUH npeaMeTa « XUMUsD» JOMUHHUPYIOIIEe 3HaUYeHe TPUOOPETAIOT TaKKE 1NN U 33/1a4H, KaK:

ajanrtanus oOydYarolUXCs K YCIOBUSM JUHAMHYHO DPa3BUBAIOILIETOCS MUpPa, (pOpMHUpOBAHUE HHTEIUIEKTYalbHO Pa3BUTOM JIMYHOCTU, TOTOBOW K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX J>KU3HEHHBIX CUTYallUsSX, CBS3aHHBIX C
BEIIIECTBAMH M MX IPUMEHEHHEM;

(dbopMUpOBaHHE Y OOYYAIOIIUXCSI KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIMH), HMCIOIINX YHUBEPCAIBLHOEC 3HAYCHHE ISl PAa3IMYHBIX BUIOB
JesITeIbHOCTH: pelIeHHs TpobiieM, ToUCKa, aHaau3a u 00paboTku nHpopmanu, He0OXOIMMBIX JUISI MPUOOPETEHUS OIIBITA IEATEIHHOCTH, KOTOPasi 3aHUMAET
Ba)XHOE MECTO B IMO3HAHWU XUMHH, & TAKXKE IS OIEHKHU C TIO3UIINIA SKOJIOTMYECKOil 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHK3M YeJIOBeKa U IPUPOJIHYIO CPEny;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, HHTEJUIEKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydJarolmuXcsi: CIOCOOHOCTH CaMOCTOSITENbHO
MpUOOpETaTh HOBBIE 3HAHUS M0 XUMUU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSMHU, UCTIONB30BAaTh COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH IS
MOKCKA M aHaM3a Y4eOHOM 1 HayuYHO-TIOMYISPHON HH(OPMALUK XUMUYECKOTO COACPKAHMUS;

(GbopMHpOBaHHE U PaA3BUTHE y OOYYAIOIIMXCS ACCOLUATHUBHOTO W JIOTMYECKOTO MBIIUIEHUS, HAOII0AATEIbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH,
KOTOpPBIE 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, MIPH TUIAHUPOBAHUU U TTPOBEACHUH XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE y OOydaromuxcsl yOexAEHHOCTH B TYMaHUCTHUECKON HAMpaBICHHOCTH XUMHH, €€ BaXHOW POJH B PELICHUH TNIOOATBHBIX MPoOIeM
paIMOHATIFHOTO TMPUPOJIONIONH30BAHMS, TOMOIHEHUS YHEPreTUYECKIX PECYpCOB M COXPAHEHHsS MPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIMMOCTH
OEpeKHOTO OTHOIIEHHUS K MIPUPOJEC U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETEHUS ONBITA UCIIOJIH30BAHUS TTOJYICHHBIX 3HAHUW JJIS IPUHATHUS TPaMOTHBIX
peleHui B CUTYyaIHsIX, CBSI3aHHBIX C XUMHUUECKUMHU SIBICHUSIMH.

B yuebHoM mnaHe cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XUMUsS» 0a30BOr0 ypOBHS BXOAUT B COCTaB MpeaMeTHoH obnactu «EcTecTBeHHO-
Hay4HbIE TPEAMETHI».

OO1ee 9uCII0 YacoB, OTBEICHHBIX I H3ydeHUsI XUMHUH, Ha 0a30BOM YPOBHE CpeHETo 001Iero oopa3oBanus, coctapiseT 68 gacos: B 10 kiracce — 34
yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezernto).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKON XUMHHU

IIpeamer opraHu4eckol XMMMM: €€ BO3HUKHOBEHME, Pa3BUTHE M 3HAYCHUE B IIOJYYEHUM HOBBIX BEIECTB M MarepuanoB. Teopus CTpOEHHUs
opranudeckux coeauHeHuii A. M. Byrtiepoa, e€ ocHoBHBIC mosiokeHUs. CTpyKTypHBIE (HDOPMYJIBl OpPraHHYECKUX BEIIECTB. | OMOJIOTHS, W30MEpHS.
XHUMHYECKas CBA3b B OPTaHUYECKUX COCAMHEHUSAX — OJJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o kiacCU(pUKALUU OpPraHUYECKUX BemiecTB. HoMeHKIaTypa OpraHMYecKHX COCIMHEHHH (cucTeMaTHdecKas) U TPUBUAIbHbBIE
Ha3BaHUs BAKHEUIINX IPEICTaBUTENIEH KJIIACCOB OPTaHUYECKHUX BEILIECTB.

DKcrepuMeHTaIbHbIE METO/Ibl U3YUEHHUS BEIIECTB M UX MPEBPALCHUI: 03HAKOMJIEHHE C 00pa3liaMu OpraHU4YeCKUX BEIIECTB U MaTepualaMH Ha UX
OCHOBE, MOJICTMPOBAaHHE MOJIEKYJl OPraHUYECKHX BEIIECTB, HAOIIOJEHHE M OMHCAaHWE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPALIECHUIO OPraHMYEeCKHX
BEIIECTB NPU HarpeBaHuH (IUIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAA. MeTaH u 3TaH — MpocTeilne NPeJCTaBUTENN aJIKAaHOB: (PU3NYECKUE U XMMUUYECKHUE CBOWCTBA
(peakuuu 3aMenIeHUs ¥ TOPEHUS ), HAaXOXKACHHUE B IPUPO/IC, TIOTyYeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTUYECKHH pAl. DTWIEH M MPONHJIEH — MPOCTeHINe MpeCTaBUTENN alKeHOB: (PM3NYECKHEe M XMMHUYECKHE
CBOMCTBa (peaKIy THAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALIUU, OKUCIICHHS U MTOJIMMEPHU3ALIUH ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetunOyraaueH-1,3: cTpoeHHe, BaKHEWIME XUMHUYECKHME CBOMCTBa (peakius mnonumepusainuu). llomydenue
CUHTETUYECKOIO Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUSI, TOMOJIOTMUECKUH psAJl. ALleTHIIEH — IPOCTEH NI IPEICTaBUTEIb aJIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE
1 XUMHUYECKUE CBOMCTBA (PEeaKIK TUAPUPOBAHNS, TaJIOTEHUPOBAHUS, THPATAlUU, TOPEHUS ), TOJIyY€HHE U IIPUMEHEHUE.

Apensl. benson: cocras, cTpoeHne, pU3NYECKUe U XUMUYECKUE CBOMCTBA (peaKUy raJloreHUpOBaHUs U HUTPOBAHUS), IOJYyYEHUE U IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, Qusudeckue u XumuyecKue c80oUCMBa (peakyuu 2al02eHUpo8aHus U HUMpOB8anus), noayienue u npumenerue. TOKCUUHOCTD
apeHoB. ['eHeTnYeCKas CBsI3b MEXKIY YIVIEBOJOPOAAMU, IIPUHAMIEKAIIMMH K Pa3IUYHBIM KJIACCAM.

[Ipupoanbie HCTOUHUKH YTIIeBOOpOo10B. [Ipupoanblii ra3 u nonytHele HeQTsHBIE Ta3bl. HedTh 1 e€ mpoucxoxaenne. CriocoOsl nepepadoTku HedTu:
MEPETOHKA, KPEKUHTI (TePMHUYECKUH, KaTanutudeckuil), muponus. [Ipoaykrsl mepepaboTku HedTH, MX HpPUMEHEHUE B IMPOMBIIIJICHHOCTH U B OBITY.
KaMeHHBIH yrosib U IPOJYKThI €ro NepepadoTKH.

DKcIepUMEeHTaIbHbIE METO/Ibl U3yYeHUs BEUIECTB U UX MPEBPALICHUN: 03HAKOMIJIEHHE C 00pasliaMH IUIACTMACC, KaydyKOB M PE3HMHBI, KOJJIEKIIUH
«Hed1bp» 1 «Yroap», MOJEINPOBAaHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEICHIE MPAKTUYECKOW pabOThI: MOJyYeHHUE 3TUJICHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnsie 3amaun.




Brruncnenus o ypaBHeHHUIO XUMHUECKOH peakiiuu (Macchl, 00bEMa, KOJTMYECTBA MCXOAHOT0O BEIIECTBA UITU MPOJIYKTa PEaKI[UH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WJIK IPOAYKTOB PEAKIIIH ).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHble OAHOATOMHBIE CIUPTHL. METAaHOT W 3TAHOI: CTPOCHHE, (PU3NYECKHEe M XMMHUYECKHE CBOWCTBA (PEakUWU C aKTMBHBIMH METaJUIaMH,
raJloreHOBOJIOPOIaMHU, TOPEHHE), MpUMeHeHre. BoopoiHbIe CBSI3U MEXIy MOJIeKylaMH ciupToB. JleiicTBre MeTaHOJIa M 3TaHOJIa Ha OPraHU3M YeIOBeKa.

MHoOroatoMHble CHUPTHL. DTUICHIJIMKOIb WU TIULEPHUH: CTpoeHHE, (U3NYECKHEe U XMMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKlMsi HA MHOTOaTOMHBIE ciupThl). JleiicTBue Ha opranusM uenoBeka. [I[pumMeHenne rMnepuHa U TUIICHIJIMKOJISL.

®deHoit: CTpOoeHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKue cBoiicTBa. TokcuunocTs (eHomna. [Ipumenenne penomna.

Anpaeruabl u kemonwvl. Dopmanbaeru], aueTalbIerul: CTpoeHue, Gru3nuecKkue 1 XMMUYeCKHEe CBOMCTBA (PEaKklMy OKHCIECHUSI U BOCCTAHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH ), IOJyYCHHE U TPUMEHEHHE.

OAHOOCHOBHBIE NpeieIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAsI U YKCYCHAsI KUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUUECKUE CBOMCTBA (CBOICTBA,
o0mue as Kiiacca KUCIOT, peakuus 3Tepudukanumn), noiydeHne u npuMmeneHue. CteapuHOBas W OJICMHOBAS KUCIIOTHI KaK MPEACTABUTEIH BBICIIUX
KapOOHOBBIX KUCJIOT. MbLIa KaK COJH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

Crnoxuble 3(upbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['mapomus crnoxsbix 3¢upoB. Xupsl. ['maponus sxupo. [IpumeHeHue >Xupos.
buosiornueckas poJib JKHpPOB.

VYrneBojbl: cocTaB, Kiaccu(UKalus yrieBoJoB (MOHO-, TU- U IoJucaxapuabl). [ 71r0ko3a — mpocTeinii MOHOCaxapua: 0COOEHHOCTH CTPOEHUs
MOJIEKYJIbI, (pU3UYECcKre U XUMUYECKHEe CBOMCTBa (B3ammojeiictBue ¢ rugpokcugom meau(ll), okucnenne aMmmuadnbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, Op0OKEHHE TIIOKO3bI), HAX0XKIEHUE B PUPOJIE, IPUMEHEeHHE, Orosorudeckas poib. @otocunTtes. pykTo3a Kak U30Mep IIIFOKO3BL.

Kpaxman u nemironosa kak npupoHsie noaumepsl. CTpoeHHe Kpaxmaiia U 1eso103bl. dusnueckue u XMMHUYECKHEe CBOMCTBA Kpaxmaiia (THAPONIN3,
KauyecTBEHHAas pEeaKIMsl C HOJIOM).

DKclepUMeHTaIbHbIE METO/Ibl M3yUEeHHUs BEILIECTB U MX MPEBPAIEHUIl: TpoBeieHNe, HaOII0AeHNE U ONTMCAHNE IEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIMPTOB, KAUECTBEHHBIE PEAKIIMH OJIHOATOMHBIX CIIUPTOB (OKUCIIEHUE 3TaHoIa okcuioM Mean(1l)), MHOroaTOMHBIX CIUPTOB (B3aMMO/IEHCTBHE TIIHIIEPHHA
¢ ruapokcusiom meau(Il)), anpneruoB (OKUCIEHHE aMMUAaYHBIM pacTBopoM okcuaa cepedpa(l) u runpoxkcunom menu(ll), B3aumoaeicTBue Kpaxmana ¢
MO0JIOM), IPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneie 3amaymn.

Bbruucnienus nmo ypaBHeHHIO XUMHUUECKOM peakiuy (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOIyKTa peaKIuK 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoieprkalie OpraHn4eckie CoeIMHEHN .

AMUHOKHCIIOTHI Kak aMm@oTepHble opraHudeckue coefuHeHus. dusnyeckre W XUMHUYECKHE CBOICTBa aMHUHOKUCIOT (Ha HpUMeEpe TIIMIUHA).
buonoruueckoe 3HaueHne aMUHOKUCIIOT. [lenTuapt.

Bbenku xak mpupoiHbIe BHICOKOMOJIEKYIIsIpHbIE coeinHenus. [lepBrudHasi, BropuyHasi U TpeTUYHAs CTPYKTypa 0elKoB. XUMUYECKHE CBONCTBA OEITKOB:
TUIPOJIU3, ACHATYpalusl, KaYeCTBEHHbIE pEeaKIIUU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHHsI BELIECTB U UX MPEBpallleHHi: HaOII0AeHNEe U ONMCAaHNe IEMOHCTPAIIMOHHBIX OIBITOB: I€HATYypalus OEIKOB
IIPYU HarpeBaHUU, LIBETHBIE PEAKIIMH OEITKOB.



BbicokoMo1eKyISIpHBbIE COeTMHEHUsI

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYJSIPHBIX COCTUHEHUN: MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPHU3AINH, CPEIHSS
MoJeKysipHast Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTMHEHUI — IMOTMMEPHU3aIlis U MOJTHUKOH ICHCAITHSI.

DKCIIepUMEHTAIBHBIE METOJIbI M3YYCHHsI BEUICCTB M WX MPEBPAIICHHI: 03HAKOMIJICHHE C 00pasllaMy MPUPOJTHBIX M UCKYCCTBCHHBIX BOJIOKOH,
IIaCTMAcC, KayqyKOB.

MeXIpeIMETHBIC CBSI3H.

Peanm3amusi MEXNpPEAMETHBIX CBS3€H MPU M3y4yEeHUU OpraHudeckoil xumuu B 10 Kiacce OCYIIECTBISETCS 4Yepe3 HCIOIh30BaHUE KaK OOIIMX
€CTECTBCHHO-HAYYHBIX MMOHSATHH, TaK U IOHITHMN, SBJISIONINXCS CUCTEMHBIMU JIJISl OTJEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmrre ecTecCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TCOPHUs, aHAIN3, CHHTE3, KJIACCH(PUKAIHS, TEPUOIUIHOCTD,
HaOJI0ICHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE.

®dusnka: MaTepusi, YHEPTUs, Macca, aTOM, dJIEKTPOH, MOJIEKYJa, JHEPTETHUECKUI YPOBEHB, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa,
(bu3HYECKre BEIMYNHBI U €IMHUIIBI KX U3MEPCHHSL.

buonorus: kierka, opranusm, ouocdepa, 0OMeH BEIIECTB B Opranusme, poTocuHTe3, OMOJIOrMYECKH aKTUBHBIC BelllecTBa (OCNKH, YIIIeBOIbI, KHUPHI,
(hepMeHTHI).

['eorpadus: MuUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMEBIE, TOTUINBO, PECYPCHI.

TexHoJIOTHS: TUIIIEBBIC MPOTYKTHI, OCHOBBI PAIIHOHATHHOTO TUTAHHMSI, MOFOIIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETHUECKUE TIPeTiapaThl, MaTEpPHAJIbI
U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOTPAMMBI IO XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBHLIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOECHMS OOYy4YalOUIMMUCS IPOrpaMM CpelHero oouiero odpazoBaHusi (JIMYHOCTHBIM,
METaINpeIMETHBIM U TIpeAMETHBIM). HayuHo-MeToqiueckoil OCHOBOM /i1sl pa3pabOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS IMPOTPAMM CPEIHEro 00IIero
00pa3oBaHUs SABISAETCS CUCTEMHO-/ESITEIbHOCTHBIN MOIXO/.

B cooTBeTCTBHM C CUCTEMHO-/IESITEIbHOCTHBIM MIOJIX0/I0M B CTPYKTYpE JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPETHETO

o01ero 00pa3oBaHus BBIACIICHBI CIETYIONINE COCTABIISIONINE:
OCO3HaHWE 00YJAIONTUMHUCS POCCHICKON TPaXTaHCKOW WICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH H CaMOOITPEICIICHHIO;

HaJIMYHUC MOTHBAIIMHU K O6y‘{CHI/IIO;
LEJICHAIIPABJICHHOC Pa3BUTUC BHYTPCHHHUX Y66)K,I[CHI/II7I JIMYHOCTH HA OCHOBE KIIOYEBBIX ILIEHHOCTEH U HCTOPUUCCKHUX Tpa,Z[I/II_II/Iﬁ 0asoBoit HAayKHn

XHMHH,
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAMH, MPHUCYIIUMH

LICJIOCTHOM CUCTEME XHMHUUYECKOTO O6p8.30BaHI/I$I;



HaJIN4YMEe IPABOCO3HAHUS SKOJIOTUYECKOH KYIbTYpPhl U CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IIIAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOCHMSI MpEeAMeTa «XUMHs» AOCTUTalOTCsl B €IMHCTBE Y4€OHOM M BOCIUTATEIbHOH JEATEIBHOCTH B COOTBETCTBHHU C
I'YMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU U HJ€alaMU POCCHUICKOTO I'PakIaHCKOro OOIIECTBa, MPUHSATHIMU B
o0IIeCcTBE HOPMaMH U IPAaBUIIAMHU TOBEACHUS, CIIOCOOCTBYIOIIMMH MPOLIECCAM CaAMOIIO3HAHUS, CaMOPa3BUTHs U HPAaBCTBEHHOT'O CTAHOBIICHHS JINYHOCTH
o0y4Jaronuxcs.

JInuHOCTHBIE pPe3ynbTaThl OCBOCHUS IpeaMeTa «XUMHs» OTPakaroT C(HOPMUPOBAHHOCTH OIBITA MO3HABATEIBHOM M MPAKTUYECKOM AEATeIbHOCTH
00yJaroImuxcs Mo peaan3auy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS .

0CO3HaHMs 00yUarOIUMUCS CBOMX KOHCTUTYLMOHHBIX MpaB U 003aHHOCTEH, yBaXKE€HHsI K 3aKOHY U IPABOINOPAIKY;

IIPECTABICHNS O COLUAIBHBIX HOPMAX M NPAaBUIAX MEKINYHOCTHBIX OTHOIIEHUH B KOJIIICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOM AEATEIBHOCTH MPH CO3/IaHUH y4EOHBIX MPOEKTOB, PEIICHUN YI€OHBIX U TO3HABATEIBHBIX 33/1a4, BBIITOIHECHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI JPYTUX IIPH aHAJIN3€ PA3JIUYHBIX BHJIOB YU€OHOH 1A TEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HACJIEUI0 OT€YECTBEHHONW XUMHUH;

YBa)KEHMsI K IIPOLIECCY TBOPUECTBA B 00J1aCTH TEOPUH U TPAKTUUECKOIO IPUMEHEHHS] XUMHUH, OCO3HAHUS TOT0, YTO JOCTUKEHUSI HAYKH €CTh PE3yibTaT
JUTUTENIbHBIX HAOI0JIeHNH, KPOOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOMCKOB, IIOCTOSHHOTO TPY/a YYEHBIX U IPAKTUKOB;

MHTEpeca U I103HABATEJIbHBIX MOTHMBOB B IOJIyYEHHMM M IOCIEAYIOIIEM aHajliu3e HHGOpMAIMM O NEPeAOBBIX JAOCTHKEHHSIX COBPEMEHHOM
OTCUYCCTBCHHOM XHNMHUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPAaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEICHMUS;

CIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SBJICHUAMH, U IPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBApUIIEH € MO3ULIMK HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI ATHX
IIOCTYIIKOB;

4) popMupoBaHMA KYJIbTYPHI 310POBb:

MMOHMMAaHUS LIEHHOCTEN 3I0pOBOro U 0e30macHOro oopasa >KU3HHM, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

co0JI0IeHHS TTPaBUII 0€301MacHOro 00palleHHs ¢ BeIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHUMAaHHMsI IIEHHOCTH MPaBUJI MHIUBHUYaJIbHOTO U KOJUIEKTUBHOTO OE€30MaCHOTO MOBECHHS B CUTYAIUAX, YTPOXKAIOIIUX 3JOPOBBIO U KHU3HH JIIOJIEH;

OCO3HAaHUS MOCIEACTBUM U HENMPUATHS BPEAHBIX IPUBBIUEK (YIIOTPEOIEHUS alIKOT0JIs, HAPKOTUKOB, KypeHus);

5) TpyaoBOro BocnuTaHusA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-MCCIIEOBATENbCKON IEsITEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUYECKOW M JPYIMX BHIAX
NESITENIBHOCTH;



YCTAaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTUYCCKUX 3a]1a4 COIUATLHON HANPABICHHOCTH (B paMKax CBOETO KJlacca, IIIKOJIbI);

HWHTEpeca K MPaKTUUECKOMY U3YYCHHIO TPOQPECCUi Pa3IMIHOTO POJIa, B TOM YHCIIe HA OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOISAM TPYJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHyallbHOW TpaeKTOopuu oOpa3oBaHus, Oynymiel mpodeccun u peanusanuyd COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB M MOTPEOHOCTEH OOIIIeCTRA;

6) 3K0J10rMYecKOro BOCIUTAHMS:

IKOJIOTHYECKH 1[EIeCO00Pa3HOr0 OTHOLIEHUS K PUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS KU3HHU Ha 3eMII€;

MMOHUMAaHUS TTI00aTHbHOT0 XapaKTepa IKOJOTHIECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX TIPOIECCOB Ha COCTOSTHUE MTPUPOTHOM U COIUATILHOU CPEIbl;

OCO3HaHUS HEOOXOAMMOCTH UCIIOIb30BAHUS TIOCTHIKCHUN XMUMHH JIJIs1 PEIICHUs BOTIPOCOB PAIIMOHATIBLHOTO TPUPOIOTIOIb30BaHHUS;

AKTUBHOTO HETIPUATHS JACUCTBUH, MPUHOCIIINX BPE OKPYXKAIOMIEH MPUPOTHON Cpelie, YMEHHUS MPOrHO3UPOBATh HEOIArONPHUATHBIC YKOJIOTHICCKUE
MOCJIEICTBHS IPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAILATH UX;

HaJU4MUsl PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, DKOJIOTMYECKOW KYJIbTYPhl, OMBITA JEATEILHOCTH 3IKOJOTHYECKON HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMU B MO3HABATEIbHONU, KOMMYHUKATUBHON M COLMAIBHON MPAKTUKE, CIOCOOHOCTH M YMEHHS aKTUBHO MPOTUBOCTOSITH UJCOJIOTUU
xemodobuu;

7) HEHHOCTH HAYYHOI'0 NMTO3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBCHHON NIPAKTHKH;

MOHUMAaHUS CHEIU(PUKA XUMHUH KaK HAayKH, OCO3HAHUS €€ poiu B (DOPMUPOBAHMM PALMOHAIBHOTO HAYYHOTO MBINUICHHS], CO3/IaHUU 1IETOCTHOTO
npeicTaBiIeHus 00 OKPYKarollleM MUPE KaK O €IMHCTBE MPUPOIbI U YETIOBEKA, B TO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U pellIeHrnr MpoOIeM COXpaHeHuUs
MIPUPOTHOTO PABHOBECHSI,

yOXIEHHOCTH B 0COO0M 3HAYMMOCTH XMUMUH JIJISI COBPEMEHHOM IIUBUIN3ALNN: B €€ TYMAaHUCTUYECKON HAIIPABICHHOCTH U BAKHOM POJIH B CO3TaHUH
HOBOM 0a3bl MaTepUANBbHON KYJIbTYPBI, PEIICHUN TI00ANBbHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA — CHIPhEBOM, SHEPTeTUUECKOM, MUIIEBONH U
HKOJIOTHUECKOM 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYCHUH YCIOBUHM YCIEIIHOTO TPYAa U SKOJOTHYECKH KOM(OPTHOM KU3HHU KaXKJIOTO UYJeHa
o0I11eCcTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTHU: IIOHMMAHHUS CYIIHOCTH METOJIOB TIO3HAHUS, HCIOJIB3YEeMBbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCIOJIb30BaTh TMOJydaeMble 3HAHHS N7 aHalu3a U OOBSCHEHUS SBICHHI OKPYXAIOIIEr0 MHpa U MPOUCXOMSIIMX B HEM HM3MEHEHH, YMEHHsS JenaTh
000CHOBaHHBIE 3aKTIOYEHHS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIUXCS JAaHHBIX C LEJIbI0 OTYyYeHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITLHO MCIIOJIb30BaTh XMMHUYECKUE 3HAHUS JIJIs1 PEIICHUsI POOJIEM B peabHbIX KU3HEHHBIX CUTYaIIHsIX;

WHTEpeca K MMO3HAHUIO M UCCIICIOBATEIHCKOM A TEIHPHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO U CaMOOOpPa30BaHHIO, K AKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUU MO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3auvHbIX chepax mpodhecCuoHATHHOU IeATeTbHOCTH.

METAINPEMETHBIE PE3YJIbTATHI

MCTaHpCILMCTHBIC PE3YIbTAThl OCBOCHUS yqe6Horo npeameTa «XUMHS» Ha YPOBHE CpCAHCTO O6H_ICFO O6paSOBaHI/I$I BKJIIOYArOT:



3HaYMMBbIC TSI (POPMHUPOBAHUS MHUPOBO33PECHHS OO0YUYAIOIIMXCS MEKIUCHIUTIIMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHbIE TOHSATHS, OTPAXKAIOIINE
[IETIOCTHOCTh HAYYHOW KapTHUHBI MUPA M CHEIU(UKY METOJIOB MTO3HAHMS, MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepwus, BEIIECTBO, DHEPTHs, IBIICHUE,
MPOILIECC, CUCTeMa, HAay4HbIN (haKT, MPUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCICIOBAaHUE, HAOIIOJCHUE, U3MEPEHUE, YKCIICPUMEHT H
apyrue);

YHUBEpCaJIbHbIC yueOHbIC JACHCTBUA (MO3HABATEIbHbIC, KOMMYHHUKATUBHBIC, PETyJIATUBHBIC), oOecnieunBaromuye GopMupoBanue (yHKIIMOHATHHOM
IPAaMOTHOCTH ¥ COIIMAJIbHON KOMITETCHIIMHA 00YyYaIOIIUXCS;

CIOCOOHOCTH 00YUAIONTUXCS HCIIOIb30BAaTh OCBOCHHBIE MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHYECKIE 3HAHUS U YHUBEPCAIbHBIC YIcOHbIC ICHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHOW ITPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHHBEPCAIBHBIMUA YYCOHBIMU IMO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U PETYJISATHBHBIMU
JNEUCTBUSIMU.

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OTIpEETATh LENH NEATEIbHOCTH, 3ajaBas MmapaMeTpbl U KPUTEPUHM HUX JOCTHUKEHHS, COOTHOCHTH PE3YNbTaThl AEATEIbHOCTU C MOCTABICHHBIMU
LEIISIMU;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHMN MPHUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICIATH XapaKTepHbIE MPHU3HAKH MOHSITHM M YCTAaHaBIUBATh X
B3aMMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7151 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTSI KIacCU(UKAIIMHU BEIICCTB U XUMHUYECCKUX PEaKIIHiA;

YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKITY U3YYaeMbIMH SIBJICHUSIMU,

CTPOUTD JIOTHUECKHUE PaCCYXIACHUs (MHIYKTUBHBIC, J€AYKTHBHBIE, TI0O AaHAJIOTHH ), BBISIBIISITH 3aKOHOMEPHOCTH U MMPOTHBOPEUUS B PACCMATPUBACMBIX
SIBIICHUSX, (OPMYIHPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHSITh B MPOIECCEe MO3HAHUS, UCTIONIb3yEeMbIE B XUMUHM CHUMBOJIHUYECKUE (3HAKOBBIE) MOJIENU, TPeoOpa30BhIBATh MOIETbHBIC TIPEICTABICHUS —
XUMUYECKUM 3HAK (CMMBOJ) dSJE€MEHTa, XUMHUYecKas (opmylna, ypaBHEHHE XMMHYECKOW pEaKIMu — TPH PEUIeHWH Yy4eOHBIX IMO3HABaTEIbHBIX U
MPaKTUYECKUX 3a/1a4, MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS JIJISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEUIECTB U XMMHYECKUX
peaKuui.

2) 6azoBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

dbopmynupoBaTh eI WU 3aJa4d UCCIICIOBAHMS, WCIOJIB30BAaTh IMOCTABJIEHHBIE W CAaMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4YECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI [ (DOPMHUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,

BIIa/IETh HAaBBIKAMHU CaMOCTOSITENILHOTO TUIAHUPOBAHUS W TMPOBEIEHUS yYEHUYECKHX IKCIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOI0/IaTh 3a
X0JIOM TIPOIIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €T0 Pe3yabTaT, (OpMYIUPOBaTh 000OIIEHNS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB
WCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBINA OTYET O MIPOJICTaHHON paboTe;

MpHOOpPETaTh OMBIT YYCHUUYECKON HCCIIEIOBATEILCKON U MPOEKTHON NEATENbHOCTH, MPOSBISITH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB TO3HAHUS.



3) paGora ¢ ungopmanmeii:

OPHEHTHPOBATHCSA B PA3TMYHBIX MCTOYHHMKAX MH(OpManuy (HaydHO-TIOMYJISIpHAs JUTEPaTypa XUMHUYECKOTO COJEp)KaHHs, CIIPAaBOYHBIC MOCOOMS,
pecypcel  MIHTepHeTa), aHAIM3MPOBATh WHGOPMALMIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHHS, KPUTHUYECKH OIICHUBATh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPEYUBOCTb;

(bOopMyIHpPOBATH 3aIIPOCHl U MPUMEHSTH Pa3lINYHbIE METOABI IIPU TOMCKE M 0TOOpe MH(POPMAIINK, HEOOXOAUMOH ISl BBITIOJIHCHNS YIE€OHBIX 3a1a4
OIpeAeaEHHOTO THIIA;

nprOOpeTaTh OMBIT UCIIOJIB30BAaHMS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATH ONTHUMAIBHYIO (hOpMY IpeACTaBICHUs HHPOPMALIUH (CXEMBbI, TpadUKH, JUarpaMMBbl, TAOIULbI, PUCYHKH U IPYTHE);

UCIIOJIB30BATh HAYYHBIA SI3BIK B Ka4eCTBE CPEICTBA NMPH PadOTe C XMMHUYECKOH HH(pOpMAIMel: MPUMEHATh MEXIpeaMeTHble ((uszndeckue u
MaTeMaTU4eCcKue) 3HAKH U CUMBOJIBI, (hOpMYIIbl, a00peBHATYPbl, HOMEHKIIATYPY;

UCTIOJIB30BATh M MIPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgJaieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3a71aBaTh BOIMPOCHI 110 CYIIECTBY OOCYX/IaeMOM TEMBI B XOJI€ AWAJIOTa W/UIU JUCKYCCUH, BBICKA3bIBaTh UEH, (OPMYIHPOBATH CBOU NPEIOKEHHS
OTHOCHTEJIBHO BBITTOJIHEHUS MTPEJIOKEHHON 3a/1a4H;

BBICTYIIAaTh C MPE3CHTAIMEH pPe3yJbTaTOB IMO3HABATEIHHON NESTEILHOCTH, MOIYYEHHBIX CaMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHUKAMHU IIPH
BBITTOJIHEHUH XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECKOW pabOThl MO0 MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaH3allid Y4eOHOTrO MpOeKTa U
(bOpMyIHpPOBATH BEIBOAKI 110 PE3YJIbTATAM MTPOBEIEHHBIX HCCIICTOBAHU ITyTEM COTJIACOBAHMS TIO3UIMI B X0/I€ 00CYKJICHUS 1 0OMEHA MHCHHSMHU.

OsiajieHNe YHUBEPCAJIBHBIMH PeryJsiTHBHBIMU J1eHCTBUAMM:

CaMOCTOSITENTFHO TUTAHUPOBATh M OCYIIECTBIISITH CBOKO MMO3HABATEIBHYIO JIEATEILHOCTD, ONpEAeTss e€ elu U 3a7add, KOHTPOJIMPOBATh U 10 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBAThH TpEeiaraeMblii alTOPUTM ACWCTBUI TPU BBIOJHEHUH Y4EOHBIX M HCCIENOBATENbCKUX 3a/av, BBIOMpaTh HamOolee
3¢ GEKTUBHBIN CIIOCOO UX PEIICHHs ¢ YIETOM MOJYyYeHHs HOBBIX 3HaHUI O BEIECTBAX U XMMUYECKUX PEaKIUX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH JI€ATEIIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpeameTHbIe pe3ynabpTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHsD) OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJICTAaBICHUM O XUMHUYECKOM COCTaBISIOLIEH €CTEeCTBEHHO-HAyYHOM KapTHUHBI MHpA, POJIM XMMHHU B MO3HAHUU SBIICHUIN
IpUPOJBI, B (POPMUPOBAHNUN MBIIUICHUS U KYJIbTYPBHI JUUYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOMN JUIsl pelIeHUs MPAaKTHUYECKUX 3a7ad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIaJIEHHE CUCTEMON XMMHUYECKHX 3HaHUH, KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIOIINE TOHATHS (XUMHUECKUI AJIEMEHT, aTOM, 3JIEKTPOHHAst 000JI04YKa
aToMa, MOJIEKYJIa, BaJIEeHTHOCTh, 3JIEKTPOOTPULIATENIbHOCTh, XUMHUECKasl CBsI3b, CTPYKTYpHas ¢opMyia (pa3BEpHyTasi U COKpaIllI€HHas), MOJIb, MOJIIpHAs
Macca, MOJIIpHBIA 00BEM, YTIIEPOAHBIN CKeNleT, PYHKIMOHANbHAS TPYIINa, paJuKail, H30MEpHsl, U30MEPbI, TOMOJIOTUYECKUHN PsiJl, TOMOJIOTH, YIJIEBOAOPOIBI,



KHUCJIOPOA M a30TCOAEpIKaIlUe COCTUHEHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (TEopHs
CTpO€HHusi opraHumdeckux BemecTB A. M. byTnepoBa, 3akOH COXpaHEHHUS MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3BIK XUMHH;
MHUPOBO33PEHUYECKHE 3HAHUS, JeKAlle B OCHOBE NMOHMMAHHS MPUYMHHOCTH M CHCTEMHOCTH XMMHMYECKHX SIBICHUH, (DAKTOIIOTMYECKHE CBEIEHUS O
CBOWCTBaxX, COCTaBe, MOJIYYEHUHU U OE30MIaCHOM HCIIOJIb30BAaHIH BKHEUIIIMX OPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM JEeSITETbHOCTH YEIOBEKA;

Cc(OPMHUPOBAHHOCTb YMEHUH BBIABIIATH XapaKTEPHbIE IPU3HAKU [TOHATHUI, YCTaHABIMBATh X B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOLIUE IOHATUS
IIPY OIIMCAHUM COCTaBA, CTPOEHUS U NPEBPAILECHNUN OPIraHUYECKUX COSAMHEHNN;

c(OPMHPOBAHHOCTH YMEHUH UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpAIIEHHON )
(opMysT OpraHUYECKUX BEIIECTB W YPAaBHEHHH XMMHUYECKUX PEaKLWi, U3rOTaBIMBATh MOJIEIN MOJIEKYJl OPTaHMYECKHX BELIECTB JJISl MILTIOCTPALMH UX
XMMHMYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHUH yCTaHABIUBATh IPUHAAJIEKHOCTh U3YYEHHBIX OPTraHUYECKUX BEIIECTB [0 UX COCTABY U CTPOEHUIO K ONPEACIEHHOMY
KJIaccy/Tpynne coeuHeHHH (yriIeBOIOPOIbI, KACIOPOA U a30TCOAEPIKAIINE COCAMHEHUS, BBICOKOMOJICKYIISIPHBIE COCTUHEHNUS), TaBaTh UM HA3BAHHS I10
cucremarnyeckoit HomeHkiatype (IUPAC), a Takxe npuBOJUTH TPUBHATIbHBIE HA3BAHUS OT/IEIbHBIX OPraHUYECKUX BEIIECTB (3TUIIEH, IPOTIUJIEH, all€THIIEH,
STUJICHIJIMKOJb, TIIULEPUH, (eHo, popMabaerull, aleTanbIeru], MypaBbuHas KMCI0Ta, YKCYCHAs KUCIOTa, OJICMHOBAsI KUCJIO0Ta, CTEapUHOBasi KHCIIOTa,
TJII0K03a, PPYKTO3a, KpaxmaJl, LeJI103a, MIULIUH);

c(OPMHPOBAHHOCTH YMEHHS ONPEACIATh BUIBI XUMUYECKOH CBSA3H B OPIraHUYECKUX COCTMHEHUAX (OTMHAPHBIC M KPATHEIC);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHSTH MOJOKEHUSI TEOPHUH CTPOSHHs opraHumueckux BemecTB A. M. BytnepoBa ans oOBsICHEHUSI 3aBHCUMOCTH
CBOMCTB BEILLIECTB OT UX COCTAaBA U CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb COCTaB, CTPOEHHUE, (GU3NYECKHE M XMMHUYECKHE CBOWCTBA TUIMYHBIX IMPEICTaBUTENIECH pa3IMYHBIX
KJIaCCOB OPraHMYECKWX BEIIeCTB (MeTaH, OTaH, OSTWJIEH, MPOMWIEH, aneTwieH, OyraaueH-1,3, merunOyramueH-1,3, O€H30J, METAHOJ, ATaHOII,
STWIEHIJIMKOJb, TIULEPUH, (PeHOI, aleTanbAerujl, MypaBbUHAs M YKCyCHas KHMCIOTBI, TJIFOKO3a, Kpaxmaj, LeJIII0J03a, aMMHOYKCYCHas KHUCJIOTa),
WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEX/1Y HUMHU YPAaBHEHUSIMH COOTBETCTBYIOIINX XUMHUECKUX PEAKLUH C HCIOIb30BAHUEM CTPYKTYPHBIX (hopMy;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh UCTOYHUKH YIJIEBOJOPOIHOTO CBHIPbs (HE(PTH, MPUPOAHBIH a3, yrojb), COCOObl UX MepepaboTKu U
MIPaKTUYECKOE IPUMEHEHUE POAYKTOB epepadoTKu;

c(OpMUPOBAHHOCTh YMEHUI TPOBOJUTH BEIYUCIICHUS 10 XUMHUUECKUM YPaBHEHMSIM (Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA UITU ITPOIYKTa
PeaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OHOTO M3 UCXOHBIX BEIIECTB MU MPOIYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTh YMEHUH BIIa/IETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO MIO3HAHUSI, UCIIOJIb3YEMbIX B XMMUU [TPU U3YUEHUU BELIECTB
U XMMHUYECKUX SBJIEHUH (HaONIO/leHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE), UCIOIb30BAaTh CHUCTEMHBbIE XUMHYECKHE 3HAHUS JJIs IPUHATHUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJAaTh IMpaBHja IOJb30BAHUS XMMHUYECKOH MOCYIOH M J1abopaTOpHBIM O0OpYyIOBaHMEM, a TaKXKe MpaBUIIa
o0pallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH IO BBITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIMNOJHATh XUMHUYECKUN SKCIIEPUMEHT (IPEBpAIIeHMs] OpraHMYeCKUX BEIECTB MPU HarpeBaHHH,
MOJIy4Y€HHUE ITHIIEHA U W3YYEHHE €r0 CBOMCTB, KAaUeCTBEHHbIE PEaKIIMU OPraHUYECKUX BEIIECTB, eHATypalus OEIKOB MPH HarpeBaHUU, IIBETHBIE PEaKIIUU
0€JIKOB) B COOTBETCTBUH C ITPABUIIAMU TEXHUKH O0€3011aCHOCTH MPH OOPAIIEHNH C BEIIECTBAMU U Ta00PaTOPHBIM 000PYAOBaHUEM, ITPEJICTABIIAThH PE3YIbTATHI
XMMHYECKOT0 3KCIIepUMEHTa B (hopMe 3amKcy ypaBHEHUH COOTBETCTBYIOLINX PeaKUUi U (POPMYIHPOBATh BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;



Cc(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIU3UPOBATh XUMHUECKYI0O HMH()OPMAIIHIO, ITOJTyJaeMyl0 U3 Pa3HbIX UCTOYHHKOB (CPEACTBAa MacCOBOM
nHpopmanuu, UHTEpHET U APYTUX);

c(hOPMUPOBAHHOCTh YMEHHI COOJFONATh TpaBHia JKOJIOTHYECKH IIeJIECOO0Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIEISAX
COXPAHEHHUS CBOCTO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPE/IbI, 0CO3HABATH OMIACHOCTH BO3CHCTBHS HA JKUBBIE OPTaHU3MBI OMIPEICTIEHHBIX OPTaHHYECKUX
BEIIECTB, OHUMas cMbIc mokasaress [1/IK, mosicHATh Ha mpuMepax crocoObl YMEHBIICHHS W TIPEIOTBPAIICHUS X BPEIHOTO BO3ICHCTBUS HA OPTaHU3M
YeJI0BEKa;

TUTs 00 YYaIOIUXCSI C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBbsI: YMEHHE IPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOaX TO3HAHMSI BEIIECTB
Y XUMHYECKUX SIBJICHU;

JUTSL CIICTIBIX U CITA00BUISIINX O0YYAIOIINXCS: YMEHUE UCTIONIB30BaTh Pebe(PHO-TOUCUHYIO cUCTeMy 0003HaueHwuid JI. Bpaiis st 3anucn XuMHYeCKIX
dhopmyi.

TEMATHUYECKOE INTIAHUPOBAHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBanme pas3gejioB U TeM (undposbie)
Ne ni/m Kourpoubnbie IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes!
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
IIpenmer oprannueckoi xumuu. Teopus
11 CTPOEHHUSI OPraHWYEeCKUX coeAuHeHuilt A. 3
M. bytneposa
Wroro mo paszneny 3
Pazpnen 2. Yraesompopoabst
2.1 [IpenenbHbIE YTI1€BOIOPOABI — AKAHbI 2
99 HenpenenbHble yriaeBoIOpOAbI: AIKEHBI, 5 1
aJIKaJIMEHBbI, AJIKUHBI
2.3 ApoMaTudecKue yriieBoa0pO/Ibl 2
54 [IpupoaHble ICTOYHUKY YIJIEBOJOPOIOB U 3 1
uX rnepepadoTka
Hroro mo pasneny 13




Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeTuHeHust

3.1 Cruptel. denon 3
3. Anpneruapl.  KapOoHOBBIE — KHCIOTHI. 7 1
' Cnoxusle >Qupsl
3.3 YrieBoasl 3 1
Hroro no pazaeny 13
Pasnen 4. A3oTcoaepikamme opranudeckne coeMHeHus1
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3
Wroro mo paszneny 3
Pa3zgea S. BoicokoMoJIeKy/JIIpHbIE COeIUHEHUSA
5.1 [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 2
IMOYPOUYHOE INIJTAHUPOBAHUE
10 KITACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bcero H3yueHusi oOpa3oBaTesbHbIE
padoTshI padoThI
pecypchl

[Ipeamer opranuyecko xumuu, e€

BO3HUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC




Teopus CTPOCHUS OpraHUYECKUX

2 coequHennit  A. M. byrtnepoBa, eé
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenne 0  Kiaccu(uKauu

3 OpraHMyYecKux BemiecTB. HomeHkiaTypa
(cucremMatuveckasi) W TpPUBUAIBHBIC
Ha3BaHMsI OPraHUUYECKHUX BEIIECTB

4 AJnKaHbI: coCTaB U CTPOEHHE,
TOMOJIOTUYECKUH PSLT

5 Metan u 93TaH —  mpocTeiimue
MIPEICTAaBUTENH aJIKaHOB

6 AJIKEHBI: COCTaB U CTPOSHUE, CBOMCTBA

7 OTWICH W TPONWICH — MPOCTEeHIme
MIPEJICTAaBUTEIH aJTKEHOB

8 [Ipaktuueckas padora Ne 1. «[lonyuenue
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
AnkanueHsl. byranuen-1,3 Hu

9 MeTuinoyraaueH-1,3. [Tonyaenue
CUHTETHYECKOTO KayuyyKa ¥ PEe3UHbI
AJKMHBI: COCTaB W OCOOCHHOCTH

10 CTPOCHHSI, TOMOJIOTHUYECKUN ps.
Anerunex — MIPOCTEUIINI
MIPEJICTAaBUTENb AJTKHHOB

11 Brruncnenus mo ypaBHEHUIO XUMUYECKOU
peaknun

12 Apenbl: 0eH3011 U TONYyod. TOKCHYHOCTH

apeHOB




I'enernueckass CBSI3b  YIJIEBOJOPOJAOB,

13 IPUHAIIEKALIMX K Pa3IMYHBIM KIaccam
[TpupoHbIE MCTOYHHUKH YTIIEBOJOPOJIOB:

14 MNPUPOJHBIN ra3 M MOIMYTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoaHbIle MCTOYHHUKH YIIIEBOJOPOJOB:

15 MPUPOJIHBIN Ta3 W TOIMYTHbIC HE(PTIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 KonrponsHast  paGora 1o  pasneny
«YTIeBOIOPOIBI»

17 [IpenensHble  OJHOATOMHBIE  CIHPTHI:
METaHOJI ¥ 3TaHoJ1. BomoponHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUJICHTIUKOIb
U TIHMLEPUH

19 ®deHo1: CTpOoeHUE MOJIEKYJIbI, (hru3nueckue
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 AnbIerum: bopmanbaerun u
aneranbleruy. AueToH

21 O/IHOOCHOBHBIE IpeJieNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbHHAS 1 YKCYCHAs

29 [Tpaktuyeckas pabora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»
CreapuHOBasi M OJIEMHOBASI KHCIIOTHI, KaK

23 MPEJICTaBUTENIN  BBICIIUX  KapOOHOBBIX
KHCIIOT

24 Mpbla Kak COJHM BBICHIMX KapOOHOBBIX

KHCJIOT, UX MOIOIIIEE JSHCTBHIE




Cnoxuble 3¢uUpPBl KaK TPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. ['uaponu3 cioxkupix 1
a¢upoB

26 Kupsr: THJIPOJIU3, NpUMEHEHHe, |
OuoJIOTNYecKast PoJib KHUPOB
YraeBonpl:  cocraB,  KiaccuuKanus.

27 Baxneiiimue mpeacTaBUTENM: TIIIOKO3a, 1
¢bpyxTO3a, caxaposa

)8 Kpaxman u 1mesmnoso3a Kak HTpUPOIHBIC 1
MOJIUMEPHI
KonTponpHast pabora 10  pasueny

29 «Kucnopoaconepxamme opranmdeckue 1
COCIMHEHUS

30 AMUHBI: METUJIAMHUH U aHUJIHH 1
AMUHOKHCIIOTBI Kak amQoTepHbIC

31 OpraHUYEeCcKUe COEIMHEHMUS, mx 1
Ouosnorudeckoe 3HadeHue. [lentumb

32 benkun KakK MPUPOAHBIE 1
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

33 OcHOBHBIE TIOHSITHS XuMHH
BBICOKOMOJICKYJISIPHBIX COSTMHEHUH
OcHoBHbIE METO/TBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX coeauHenuit. 1
[TnacTMacchl, Kayqyku, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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