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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpeaHero ooOiiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHON MPOTPAMMBI CPEAHETO 00IIero 00pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DengepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIn3ylonMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTKe MpOrpaMMbl MO XUMHH, K OIpPEICIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMsl, PE3yJbTATOB OOyUYeHHS W TpeOOBaHMN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaloTCs
MO3HAHHUS 3aKOHOB TIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUpOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHEe OOydaroUIuxcsl 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
MaTepHalbHOW KU3HU OOILECTBA, a TAKXKE C YUETOM OOIIMX LENe U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAET OCOOYIO POJb B
COBPEMEHHOW ITUBUJIM3AINK, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETIOCTHOrO MPEACTABJICHHUSI 00 OKPYKAIOIIEeM MHpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOe (OPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO



TpyJa W JKH3HU KaKIoro wieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujlaTesibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTU U OXPaHbI 3JJ0POBBA.

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  BBIPAOOTKM  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 «OOmEas W HEOpraHWYecKas XHMUS», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro Marepuasia W 0OyCJIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAaIOTCSI HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPECOXUMHUYECKHUX M DIIEKTPOHHBIX
MpEACTaBICHUM O CTpOeHUH BellecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAIILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCsT M3YyYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUS» OOyYarolmMuMCsl TMPEIOCTABISICTCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIO0JOTUYECKUX TIO3UIUH,
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 XUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 knaccoB anemeHTaMu



COJIEpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTUUECKUN M MOPUKIATHON Xapakrep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XMMUH C JAPYTMMHU HayKamw,
PACKpBIBAIOT €€ POJIb B TO3HABATEILHOW U TPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IPAKTHYECKUX PUIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKU OCMBICIUBATh HHGOPMAIUIO U IPUMEHSTH €€ JIJIsl MOTIOJHEHUS 3HAHUH,
PELIEHUS HHTEJUIEKTYJIbHBIX U DKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
LEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3Y4YCHHS
OpPUEHTHUPOBAHO Ha (GOPMUPOBaHKE Yy 00YHAIOUTUXCSI MUPOBO33PEHUYECKOH OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepUabHOE €IUHCTBO
HEOPTaHWYECKOTO M OPTaHUYECKOTO MUPa, 0OYCIIOBICHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb ITPUPOIHBIX ABICHUHN IIyTEM IKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpoleM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3aga4  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUAU
OoOy4JarommMxcss MPUHITHIE MPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, UMEIOMMUX 0a30BOE 3HAYCHUE JIJISl Pa3IMUHBIX
BUJIOB JICSITEIILHOCTU: pEIICHUS TMpoOJeM, IOMCKa, aHaiu3a U 00padoTKU
uHoOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
MCCIIEIOBATEIIbCKOU JEATEIbHOCTH, 3aHUMAIOIIEN Ba)XHOE€ MECTO B IIO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK ¥ HA YPOBHE CPETHET0 00IIIero 00pa3oBaHus, IIPH ONPEACICHUN
COZIEpKATEJIbHOW XapaKTepUCTUKU LEJIed H3YyYEeHUs MNpPEeAMETa HaIlpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIULMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEILHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K OINPEACICHUIO LIEJEH W3y4YEeHUs
peaMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO AaHHOW TOYKE 3pPEHUS TJIABHBIMHM LEISIMU M3YYCHUS MNpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisIIOTCSA:

e (opMHUpPOBAaHHE CHCTEMBl XHUMHUYSCKMX 3HAHUW KaK  Ba)KHCHIIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JIekKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOCHME SI3bIKA HAyKH, YCBOCHHME W MOHUMAHWE CYLIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
pa3BUTHUA U CTAHOBJICHUS,



e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB U XMMUYECKHX PEAKINN, HEOOXOTUMBIX JIJIsl IPUOOPETEHHS YMEHHIA
OPHEHTUPOBAThCSI B MHUPE BEIIECTB M XMUMHYECKUX SIBJICHHU, MMEIOIIUX
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
MPENoAaBaHUK XUMHH B OOJBIICH CTENEHN OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE  COJep>KaHus OOy4YeHUus, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIMTYCKHHKA 0011e00pa30BaTeIbHON OpraHu3allii, BIAJCIONIETO HE Habopom
3HaHWH, a (QYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHSIMHU
AKTUBHOTO TIOJYYCHUS 3HAHUH M MPUMEHEHHS UX B PEATBHOM KU3HU JIJISl 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  WHTEIJICKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEUIECTBAMU M UX
pUMEHEHHEM;

dbopmupoBaHre y O0Oy4arOmUMXCs  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEpCATbHOE 3HAUCHWE Ui Pa3IMYHbIX BHIIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOIMMBIX JJIsl IPUOOPETEHUS OTIBITA IS TEILHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B TO3HAHUHM XUMHUH, a TaKKe JUIS OLEHKH C MO3UIMIA HIKOJIOTHIECKOM
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJIoBeKa U IPUPOHYIO CPEey;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM 00yUaOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MTPUOOPETATh HOBBIC
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JI TMMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPH TUIAHUPOBAHUW M TIPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAMpaABICHHOCTH XHMHHU, € BaXXHOH PONM B PEUICHHH TJIO0AIBHBIX HpodiIem



PaMOHAIBHOIO MPUPOIONOJIb30BaHMs, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXPaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIIEHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakXKe MNPUOOPETEHUS OIbITa
UCIIOJIb30BAHUSI TMOJYYEHHBIX 3HAHUM JUISI TPUHSATUS TPaAMOTHBIX PEIICHUH B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHUS)
0a30BOro ypOBHS BXOJHUT B COCTaB NpeIMETHOM 00nacTu «EcTecTBEHHO-HAay4YHbIE
PEIMETHD.

OO111ee YnCcI0 YacoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero obiiero oopazoBaHus, coctaiseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hepemo), B 11 knacce — 34 gaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepUalIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYecKuX BemecTB. ['oMonorus, wu3zoMepusa. XuUMUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenre o KiaccupuKaluu opraHUYecKux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHHUE ¢ 00pa3llaMK OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPraHMYECKHX BEIIECTB, HAOJIOJACHUE U OMHCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IJI1aBJieHUEe, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoant

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJKAHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu 3amenieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN psAll. DTUIIEH U MPONUJIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALICTHIICH
— TMPOCTEHIIMIA TPEICTAaBUTENb AJIKWHOB: COCTaB, CTpOCHHE, (U3MYECKUE U
XUMHUUYECKUE CBOMCTBA (pEakKiuu TUJIPUPOBAHMS, raJOrC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYeCcKHe W XMMHYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmas, cmpoenue,  uauueckue U  XumMuyeckue  ceolcmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M UX MPEBPAILCHHI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJN MW OJTAHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBHL. OJTWIEHIJUKOIb M  TJIMLEPUH: CTPOECHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKanus  YIJeBoJoB  (MOHO-, JHU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHE,
OpOKEHHUE TII0KO03bI), HAXOXKEHUE B MPUPOE, MPUMEHEHUE, OMOJIOTHYECKasi POJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUHOKHCIIOTHI Kak aMm(oTepHbIe opranndeckue coequnenus. dusnueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCIIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJbI M3Yy4YEeHHUs BEHIECTB W HMX IPEBpallCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu]UKalus, NepUuOIUIHOCTb, HAOIIOACHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC 1 KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOCHHS
OoOy4YarolmMuMHUCs TporpaMM CpeAaHero oOiiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeAMETHBIM W TpeAMETHbIM). HaydHo-MeTonu4Yeckol OCHOBOW s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CPEIHET0 OOIIero
00pa3oBaHus SIBJSIETCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBUM C CHUCTEMHO-ACSATEILHOCTHBIM IMOJIXO0JOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS TpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o01iero oOpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHKN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMM, MPUCYIIUMHU I€I0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4KE MPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYpPhl M CIIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.



JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMera «XHUMHsS» JOCTUTalOTCA B
CANHCTBE YYEOHOW ¥ BOCHMUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIE€HHOCTSAMHU
U HJeaJaMUd POCCUHCKOTO TPaKJAHCKOrO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U TpaBWIaMH  TOBEJEHHUSA, CIHOCOOCTBYIOUIMMHU  MpoleccaM
CaMOIIO3HAHUS, CAaMOPAa3BUTUS M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
O0yJarOITIXCsl.

JIM4yHOCTHBIE pPE3yNbTAaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs 1Mo peaju3aiyy MPUHATHIX B 00IeCTBE IEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSAIKY;

MPEJCTABJICHUS] O COUMAIBHBIX HOPMAax M TMPABUIAX MEXKINYHOCTHBIX
OTHOUIEHUN B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATEIIbHBIX 3a/1a4, BHIMTOTHECHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUsS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUYCOHOU NESITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LIECHHOCTHOI'O OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HAaCIIEIAUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUMEHECHUSI XUMHH, OCO3HAHMSI TOTO, YTO JOCTHXKCHUS HAYKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEPECA U NTO3HABATEIbHBIX MOTHUBOB B MOJYYEHHUH U MOCIEAYIOIIEM aHAIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO ITIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMHU SBJICHUSMHU,
Y MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUMBAaTh CBOE IMOBEIAEHUE U IOCTYIKHA CBOMX TOBAPHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MTOCTYIIKOB;

4) GpopMupoBaHus KYJIbTYPbI 310POBbSI:



NOHMMAaHHSA UEHHOCTEH 370pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3710POBbIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BEHleCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOM J1€ATENbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW JAPYIHMX BHJAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTUYECKUX 3a7ad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUYEeHUIO Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUM IO XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYyAIbHOW TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00I1IeCTBa;

6) 3K010r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU I1eJIeCO00pPa3HOr0 OTHOIIEHUS K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHOM CpEbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAILHOTO TPUPOIOTIOIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaKOIIEH
MPUPOIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIEHUS, SYKOJIOTHUYECKON KYJIbTYPHI,
oTbITa NeATeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATHCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ polu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpEJCTaBICHNUs 00 OKpYXKarolleM MHUpPE Kak O €JUHCTBE IPUPOJbl U YEJIOBEKa, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEM W pElIEHUH MpOOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS,

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUII COBPEMEHHOMU
IUBUIM3ALMH: B €€ TYMaHUCTHYECKOIN HAIIPaBJIEHHOCTH U BaXKHOM POJIU B CO3/1aHUU
HOBOM 0a3bl MAaTepHaJIbHOM KyJIbTYypbl, pPEIIEHUU TJI00AJIBbHBIX MpodIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUUYECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIIOBUI
YCIIELIHOTO TPYZa U SKOJIOTUYECKU KOM(POPTHOM JKU3HU KaXKIOTO WiIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: ITOHMMAHMSI CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS JIeJIaTh 0OOCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENIBCKON 1EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM
NEATEIBbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHATHS, OTPAXKAIOIINe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUNU(PUKYy METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieIoOBaHNe, HAOTIOIeHNEe, N3MEPEHNE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NelcTBHs (TO3HaBaTEIbHbIE, KOMMYHUKATHBHEIEC,
pETYJIATUBHBIE), o0ecreunBaroIIre dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMN O0yYarOIINXCS;



CIIOCOOHOCTH O0yJaroIIIXCs UCITOJIb30BaTh OCBOCHHEBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS W yYHHBEPCAIbHBIE Y4eOHBIE
JIEUCTBUS B II03HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICHCTBUSIMU.

OBJaaaenue YHHBeEpPCATbLHBIMU yueOHbIMH NMO3HABaTEJIbHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOrH4YecKmne JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTAThI AEATECIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS 1JI1 OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUU,

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIacCU(PUKAIIMU BEIICCTB H
XUMHYECKUX PEaKIIUi;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIB3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJIC/ILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) 2JIEMEHTa, XUMHU4Yeckas (popMyia, ypaBHEHHE XUMUYECKOW peaKIuu
— MpPU pElICHUH Y4YeOHBIX TMO3HABATEIBHBIX M MPAKTHUYECCKUX 3aJad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEILIECTB U XUMHUYECKHX
pEeaKUunii;

bopMyIHpOBATH IS U 3a/1a4d UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIaJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M



npolecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €ro pe3ysbTaT, (OopMyIHMpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yIbTAaTOB MCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3aa4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB
ITO3HAHUS.

3) pabora ¢ unpopmaunmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHWsA, CIPABOYHBIE TOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MHMOOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17§
HEIIPOTHUBOPEYUBOCT;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOMABI MPU MOUCKE U
orObope wuHpOpMaLMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4e€OHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npUOOpeTaTh OMBIT KMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  IpEACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

MCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IPHU PAdOTE C XUMUYECKON
uHbopMalMen: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKUe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U  NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HarIsiAHOCTH.

OgByaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJiora W/Win
JTUCKYCCUM,  BBICKa3blBaTh  HJE€H, (GOPMYyJIHpPOBATh CBOU  TPEMAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C TIPE3CHTALMEN PE3yJIbTAaTOB MO3HABATEIBHOM JESATEIBHOCTH,
ITOJTYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU ITPU BBIITOJTHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBONCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOTro npoekTa u (OpMyJIUpOBaTh BHIBOIbBI
10 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM ITyTEM COIJIACOBAHUS MO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
NEeATEIbHOCTh, ONpenessid €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh TMpe/jlaraéMblii aJroput™M JAEUCTBUN MpHU



BBIMIOJTHEHUH YYE€OHBIX UM HCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIIbHOCTH Ha OCHOBE CaMOaHaIIN3a 1
CaMOOILICHKHU.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHBIE peE3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIM XMMHUH B I03HAHUU SIBJICHUI IPUPOJIBI,
B (OopMHpOBAaHMM MBIIUIEHUS U KYJIbTYPbl JHMYHOCTH, €€ (PyHKIHOHAJIBHOM
rPAMOTHOCTH, HEOOXOJIMMOM JJIl pEeLIEHUs] MPAKTUYECKHUX 3a/1ad U HKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpefe;

BJIQJICHHE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM D3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIA OOBEM, YIIIEPOAHbBIN CKENeT, QyHKIMOHATIbHAS TPYIINA, paIuKall,
U30MEPHs1, U30MEPBL, TOMOJIOTMYECKHUN P, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOA U
a30TCOAEpKAILME COCAUHEHHs,, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHM U 3aKOHbI (TEOpPUS CTPOEHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBE, IOJIYYECHUH H
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBIISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHHUSI M IIPEBPALICHUI OPraHUYECKUX COEANHEHU;

c(OpPMHPOBAHHOCTh YMEHUM HCIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMynl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEaKLuH,
W3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKHMX BELIECTB ISl WIUIFOCTPALMH HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynme CcoeluHEeHUN (yriaeBOJOpPOAbl, KHCIOPOA U a30TCOAECpIKaIlIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckod HomeHkiarype (IUPAC), a Takke NPUBOAUTH TPUBUAJIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
ATWICHTJINKOb, TIHICpUH, (HEeHOd, (opManbaeru, amneTaabIerua, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpPTaHUYECKUX COSTUHEHUSX (OJUHAPHBIC U KPATHEIE);

c(hOPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPH30BATh COCTAB, CTPOCHUE, (PU3HUCCKHEC
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMIPEACTABUTEIICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPOIUJICH, alleTUIIeH, OyTaaneH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (EHOII,
aleTanbIeTU I, MypaBbUHAsl U YKCYCHAsl KMCIIOTBI, TJIIOK03a, KpaxmaJl, IeJITi0J103a,
aMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMH COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN Ta3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TPOAYKTOB MepepadbOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
peaKkiuu 1o U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMUYECKUX SBJICHHUM (HAONIIOICHNE, N3MEpPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS ISl TPUHATHS pEIIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBSA3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBWia OOpaIeHUs: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;



c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBpAIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TOJTYUEHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB MPU HArPEBAHUHM, LIBETHBIE PEAKIIMHA OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH OE€30MAaCHOCTU TMpU OOpalleHuH C BElIeCTBAMU H
7a00paTOpHBIM  000PYJAOBaHUEM, MPEACTABIATh PE3YJbTaThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alHMCH ypPaBHCHUN COOTBETCTBYIONIUX PEAKIHA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MacCOBOMU
uHdopmaruu, aTepHeT U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHYECKH
1[EJIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JIEATEIBHOCTH B IEJAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACICHHBIX OPTaHUYECKUX
BEILECTB, MOHUMAsi cMbIca mnokaszatend [IJIK, moscHAT, Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEJOTBPAICHUS HX BPETHOTO BO3ACHCTBHS HA OpPraHuU3M
YEJI0BEKA;

JUIsi 00OyJaronuxcsi ¢ OTpaHUYCHHBIMU BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. Bpaiinsg nis 3anmucn XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmeHnoBanme
(undposbie) JesiTeJIbHOCTh YUHTEJIS C
n/ pa3ie/ioB U TeM Konrpoabnsl IpakTnyecku
Bcero o0pa3oBaTe/ibHbIE Y4€TOM NPOrpamMmmMbl
n NporpamMMel e padoThlI e padoThlI
pecypcbl BOCIIUTAHMS
Pa3nen 1. Teopernueckue OCHOBbLI OPraHUYeCKOH XUMHHU VYcraHoBieHne JIOBEPUTEIBHBIX
[pegmer OTHOILUEHUN MEXIY YYMUTEIEM M €ro
OpraHHYECKOii YUCHUKAMH, CIIOCOOCTBYOIIHX
MO3UTHBHOMY BOCIIPHUSITHIO
xumun. Teopus . .
https://resh.edu.ru/subj | yuamumucs tpeboBaHuii ¥ TPOCHO
1.1 CTPOCHUS 3
ect/29/10/ YUHTENs, TIPUBJICYCHUIO UX BHUMAHUS
OpraHUYECKUX 5
3 K o0cCysK1aeMoit Ha ypoKe
coeuHeHuH A. M. nHpOpMaIUH, aKTUBH3AIMU nx
byrieposa [I03HABATEJILHOU ESATEIbHOCTHY,
Hroro no pasneny 3 noOyKIeHHE IIKOJIBHUKOB COOJIOIaTh
Pasnen 2. YriieBogopoast Ha YpoKe OOIIENpUHSITHIE HOPMBI
MOBEJICHHs, MpaBWia OOIICHUSA CO
IIpenenbubie .
21 5 https://resh.edu.ru/subj | crapiummu (yuuTemnsivu) H
' YrIeBOAOPOIET — ect/29/10/ CBEPCTHUKAMHU (UIKOTBPHUKAMH),
QJIKaHBI MPUHLIUIBL YY€OHOW JUCHUIUIMHBI M
Henpenenbabie CcaMOOpraHU3aIuH;
JIEBOJIOPOJIBL: .
yr p https://resh.edu.ru/subj | mpuBiIeYeHre BHUMAHUS MIKOIBHUKOB
2.2 aJIKCHEI, 6 1
ect/29/10/ K I[IEHHOCTHOMY acIeKTy H3y4aeMbIX
aJIKa/INCHBI, o
Ha YpOKax sIBIICHUI, OpraHM3amus HX
ATKUHBI paboTBl ¢ TMOIy4aeMol Ha ypoke
53 ApomaTtuyeckue 5 https://resh.edu.ru/subj | coumansHo 3HAaUMMON UHPOpMaIHEH —
' YTJIEBOAOPOBI ect/29/10/ WHUIIMHPOBAaHUE €€  OOCYXICHUS,
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IIpuponusie
UCTOYHUKHU
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24 3
YIJIEBOJOPOJIOB U ect/29/10/
UX TepepadoTKa
Wroro no pazueny 13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://resh.edu.ru/subj
3.1 Crupter. @enon 3 ect/29/10/
AJLIeruael.
39 KapGoHoBsie 7 https://resh.edu.ru/subj
' KHCIIOTBHI. ect/29/10/
Crnoxubie 3¢upsl
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3.3 YrneBoasl 3 ect/29/10/
Hroro o pasneny 13

Pa3nen 4. A3oTcoaep:kaime opranudeckue coelMHeHUs1

AMMHBI. https://resh.edu.ru/subj
4.1 AMUHOKHCIIOTEL. 3 ect/29/10/
benku
Htoro no pasaeny 3

Pa3pnen S. BeicokomMoJieKy aIsIpHbIE COeIMHECHUS

5.1

IInmacTtmaccel.
Kayuyxu. Bonokna

2

https://resh.edu.ru/subj

ect/29/10/

Hroro no paszneny

BBICKA3bIBAHUSl YYAIIUMHUCA CBOETO
MHEHHUS II0 €€ IOBOJAY, BBIPAOOTKH
CBOET0 K HEM OTHOIIIEHHUS,

HCTIOIb30BaHHE BOCIUTATENBHBIX
BO3MOKHOCTEH CozlepKaHus yueOHOTO
npeaMeTa 4yepes IEMOHCTPAIIHIO IETAM
IIPUMEPOB OTBETCTBEHHOIO,
TPaKJaHCKOTO MOBEICHH,
OpPOSIBJICHUSI ~ YEJOBEKOMIOOMS U
MoOpPOCepICUHOCTH, Yepe3  Moa0op
COOTBCTCTBYIOLINUX TECKCTOB JUUISL
YTeHHs, 3aJa4  JUIS  PEIICHH,
pOOJIEMHBIX CHUTYaIui TUTSt
00CYXXIeHUS B KJIacce;

NpUMEHEHHUE Ha ypoke
WHTEPAaKTUBHBIX dbopm paboThl
yUaIUXCs: HMHTEIUIEKTYalbHBIX WD,
CTUMYJIUPYIOLIIMX  ITO3HABATEILHYIO
MOTHBAIIMIO IIKOJILHUKOB, paboThl B
napax, KOTOpbIE ydYaT IIKOJbHUKOB
B3aWMO/IEHCTBUIO C IPYTUMH JIETHMH,

BKJIIOYEHHME B  YPOK  HMIPOBBIX
Mpoueayp, KOTOpBIE TTOMOTAIOT
noAjAepXaTb MOTHUBALIMIO JAeTe K
MOJIyYEHUIO 3HAHWM, HaAJTAXUBAHHIO
MO3UTHBHBIX MEXJIMIHOCTHBIX
OTHOILIEHUH B KJlacce, MOMOTaloT



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

YCT@HOBJICHUIO  J00pOKeTaTenbHON
aTMocQepsl BO BpeMsl YpoKa,

OpraHu3aIs medcTBa
MOTHBHPOBAHHBIX U 3PYIAHPOBAHHBIX
yUalmuxcs HaJ WX HEYCHECBAIOIUMHU
OJTHOKJIACCHUKAMH, JArOIETO
MIKOJbHUKaAM COLIMaJIbHO 3HAYUMBII
OMBIT COTPYJAHUYECTBA M B3aUMHOMN
IIOMOIIIH;

HHUIMAPOBAHUE " MOJIIEPIKKA
UCCIIEIOBATEILCKON  JIEATCIBHOCTH
00yJaromuxcs.







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

KoanuecTBO 4acoB

DJIeKTpPOHHbIe NN (ppoBbIE

Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI

IIpenmMeT opraHUYeCcKOH XHUMHU, €€ .

1 peA p ’ 1 https://resh.edu.ru/subject/29/10/
BO3HMKHOBCHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUuYECKUX

2 coenuneHuiit A. M. bytieposa, eé 1 https://resh.edu.ru/subject/29/10/
OCHOBHBIE ITOJI0XKEHUS
[IpencraBnenue o kiaaccupuKanuu
opraHmyeckux BemecTs. Homenkmnarypa .

3 p m P 1 https://resh.edu.ru/subject/29/10/
(cucremaTHyueckasi) U TpUBHATIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
AJKaHBI: COCTaB U CTPOEHHE, .

4 . P 1 https://resh.edu.ru/subject/29/10/
TOMOJIOTUYCCKUU pf[)]
Mertan n 3TaH — TIIpocTeHIIIe .

5 T W ITaH T HPOCTEHIIH 1 https://resh.edu.ru/subject/29/10/
HpeI[CTaBI/ITeJ'II/I AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKCTBA 1 https://resh.edu.ru/subject/29/10/
OTHIEH U NPOHUIECH — IIPOCTEHIINe .

7 p p 1 https://resh.edu.ru/subject/29/10/
MPEICTABUTENH AJIKEHOB
ITpakTiueckas padora Ne 1. «[lomyuenue .

8 P P «loayd 1 1 https://resh.edu.ru/subject/29/10/
STUJICHA ¥ N3YYECHHUE €TO CBOMCTBY
Ankanuensl. byraauen-1,3 u

9 MetunoyraaueH-1,3. [lonydenue 1

CUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI
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AJIKMHBI; COCTaB U OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKHI PSII.

10 . https://resh.edu.ru/subject/29/10/
AUETUIICH — TIPOCTEHIIMIT
MPEJICTAaBUTEIb AJIKHHOB
B N

11 BIHCICHIG IO YPaBHEHHIO XUMHIHECKON https://resh.edu.ru/subject/29/10/
peaxkiuu
A 10 .T .

12 DCHbL DEHSOI M TOAYOI. L ORCHAHOCTE https://resh.edu.ru/subject/29/10/
apeHOB
r .

13 CHCTHHCCKA CBA3D YITICBONOPOLOB, https://resh.edu.ru/subject/29/10/
anHaﬂnemanmx K paBHI/I‘IHLIM KJ1accaM
[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U NOMYTHbIE HEPTSIHBIC https://resh.edu.ru/subject/29/10/
ra3sl, HeTh ¥ MPOJYKTHI €€ mepepaboTKu
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOIOB:

15 NPUPOIHBII ra3 U MOMyTHbIE HeDTSIHbIE https://resh.edu.ru/subject/29/10/
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
K 3] .

16 OHTPOJILHAA PADOTA MO PasACTy https://resh.edu.ru/subject/29/10/
«YTIeBOIOPOIBI»
IT : .

17 PECTILHBIC OTHOATOMHBIC CITHPTET https://resh.edu.ru/subject/29/10/
METaHOJI M 3TaHoJI. BostopoiHas cBs3b
M : .

18 HOTOATOMHDIC CITPTBL: STHICHTIHKOIb https://resh.edu.ru/subject/29/10/
nu FJ'II/II_[epI/IH
D : .

19 CHOI: CTPOCHHC l\fOHeKyHH’ (usiaeckue https://resh.edu.ru/subject/29/10/
U XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE
Anbne : hopMmaibe .

20 b ICTHIIBI: OPMAITEACT L 1 https://resh.edu.ru/subject/29/10/
aretanapaerun. AneTod
O 0 .

21 FIHOOCHOBHBIC TIPEACTLHBIC KaPOOHOBLIC https://resh.edu.ru/subject/29/10/

KHUCJIOTBI: MypaBbUHAs U YKCYCHAs
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[Ipaxtuueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBD»
CreaprHOBas U OJICUHOBASI KMUCIIOTHI, KaK

23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCIIOT

24 Mpua Kka conm BHCHM? KapOOHOBLIX https://resh.edu.ru/subject/29/10/
KHCJIOT, UX MOIOIIIEE JCHCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHM3 CIOKHBIX https://resh.edu.ru/subject/29/10/
3¢upoB

26 KUPEL: THAPOIIHS, IPHMEHEHHE, https://resh.edu.ru/subject/29/10/
OHoJIOrNYecKas poib KHPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIHS.

27 Baxueiiiue npeactaBuTeNN: TIII0K03a, https://resh.edu.ru/subject/29/10/
bpykTo3a, caxaposa

28 Kpaxwan i 1(e1110,1032 Kak MPHPO/HEIE https://resh.edu.ru/subject/29/10/
TTOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopoaconepskamire opraHndeckue https://resh.edu.ru/subject/29/10/
COCTUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIMH https://resh.edu.ru/subject/29/10/
AMUHOKHUCIOTH KaK aMm(pOTepHbIS

31 OpraHUYECKUE COCAMHEHUS, UX https://resh.edu.ru/subject/29/10/
Ounonorudeckoe 3HadeHue. [lentumbt

32 bestiit Kkai pHpozibie https://resh.edu.ru/subject/29/10/
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OCHOBHEIC MIOHATHS XHNITH https://resh.edu.ru/subject/29/10/

BBICOKOMOIJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ
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OCHOBHBIC METOJBI CUHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCIMHCHUH. 1 https://resh.edu.ru/subject/29/10/
[InacTmaccel, KaydyyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o Xumus, 10 knacc/ I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner
o Xwuwmwus, 11 xmacc/ I'abpuensu O.C., Octpoymos W.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
e https://resh.edu.ru/subject/29/10/

 https://resh.edu.ru/subject/29/11/
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