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IMMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XWMHM Ha YpOBHE CcpemHero ooOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe dDeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®enepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHOll 00pa3oBaTENbHON MporpamMMbl cpeaHero oobmiero oopazoBanust (DOII
COOQO), mpexacraBieHHblx B DenepaqbHOM TOCYJapCTBEHHOM 00pa30BaTeIbLHOM
craugapte COO, ¢ yuérom Konnenuuu npenojaBanus yueOHOTO nmpeameTa « XUMUsDH)
B 00pa3oBaTeabHbIX opranu3anusax Poccuiickoin @enepannu, peaan3yronX OCHOBHbBIE
oOpa3oBaTebHBIE MPOTPAMMBI, M OCHOBHBIX TMOJOKEeHUNH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccuiickoit @enepanuu Ha nepuoa no 2025 roma» (PacropsikeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TTOAX0/I0B K pa3paboTKe MpOorpamMMBbl 10 XUMHUH, K OMPEACIICHUIO
oOmieil cTpareruu OOy4YEHUs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU
yueOHoro mnpenmMera «Xumus» Tosibko 10-ro kiiacca Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxeHns GOI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
COJICp)KaHMs, PE3yNbTaTOB OOy4YeHHMS W TpeOOBaHMW K YPOBHIO TOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0meo0pa3oBaTeILHON  OpPraHMW3aIlid, SBISIETCS  HEOTHEMJIEMOM  YacThl0  UX
oOpa3zoBaHHOCTH. OHO  CIYXHUT 3aBEpIIAOIIMM  JTallOM  peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LICHHOCTEH, MPUCYLIUX HEI0CTHON
CUCTEME XHMMHYECKOro 0Opa3oBaHUsA. JTHU LIEHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB
npupozbl, GOPMUPOBAHUS MHUPOBO33PEHUS M OOIIECH KyJIbTYphl UYEIOBEKAa, a TaKKe
HKOJIOTUYECKH 00OCHOBAaHHOTO OTHOIIEHMSI K CBOEMY 3JJ0POBBIO U MPUPOJHOMN cpene.
Peanuzyercss xumudeckoe oOpazoBaHue OOydarolmMUXCS HAa YPOBHE CPEIHEro OOIero
o0pa3oBaHus CpPeACTBAMHU yuyeOHOTo mpeaMeTa « XUMHs», CoAepKaHue U MOCTPOSHUE
KOTOPOTO OIPEIENICHbI B IPOrPaMMe 10 XUMUU C YUETOM clieu(DUKU HAYKU XUMUH, €€
3HAYEHUS B IO3HAHUU MTPUPOJIBI U B MATEPUATBLHOM KU3HU O0IIIECTBA, a TAKXKE C YUETOM
OOIMX IeJied U MPUHIIUIIOB, XapaKTePU3YIOMINX COBPEMEHHOE COCTOSHUE CHCTEMBbI
cpeanero obmero odpazoanus B Poccutickoit deneparnmm.

XUMHS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTpaeT 0coOYI0 pojb B
COBPEMEHHOW LMBHWJIM3AIIMH, B CO3/JaHUHM HOBOM 0a3bl MaTepuaabHON KyJabTypbl. OHa
BHOCUT CBOM BKJIaJl B (OPMUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE LEIOCTHOTO MPECTABICHHS 00 OKpYk aIOIeM MUPE KaK O €IMHCTBE MPUPO/IbI
U 4eJoBeKa, KoTopoe (popMUpyeTCs B XMMUU HAa OCHOBE MOHHUMAHUSI BEIIECTBEHHOTO
COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEK/ly CTPOEHHUEM BEIIECTB, UX
CBOMCTBaMU ¥ BO3MOKHBIMH 00JIACTSIMHU IIPUMEHEHHUS.

TecHO B3aUMOJEHCTBYS C JPYTMMU €CTECTBEHHBIMU HAayKaMu, XUMUS
CTaJla HEOThEMJIEMON YacThbI0O MHPOBOW KYJIBTYPBI, HEOOXOIUMBIM YCIOBHEM
YCHEIIHOTO TPY/Ia ¥ KU3HH KaKI0ro wieHa oOiiectBa. CoBpeMeHHasi XUMHUsSI KaK HayKa
co3ujiaTeIbHasl, KaK HayKa BEICOKMX TEXHOJIOTHI HaMpaBjieHa Ha PEIeHUE TJI00aIbHBIX
npo0ieM yCTOWYMBOTO pA3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, DJHEPTETHYCCKOM,
MUIIEBOM, SKOJOTUYECKON O€30MaCHOCTH U OXPAHbI 3/T0POBbS.



B coorBercTBUM C OOMIMMHU HENSIMU W MPUHIUIIAMH CPEIHEr0 OOIIETO
oOpa3oBaHus cojepkanue npeamera «Xumusi» (10 kiacc, 6a30BbIl YPOBEHb U3YUCHHUS)
OpPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIHTYPHYIO MOATOTOBKY 00YyJaronuxcs,
HEOOXOUMYI0O UM [UISi BBIPAOOTKM MHUPOBO33PEHUECKUX OPHUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUS B )KM3Hb COIIMYyMa, MPOJIOJKEHHST 00pa30BaHUs B Pa3IUYHBIX 00JIACTIX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  npeaMeTa «XuMHUsS» SBISIIOTCS 0a30Bble KypChl —
«Oprannueckas xumus» U «OOm@ass W HeOpraHWYeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpP>KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHWKA 10 HEOPTaHWMYECKOW XUMHUHU (C BKJIIOYCHHEM 3HAHWUW W3 OOIIeH XUMHH) U
opraHnyeckol xumuu. OOpMHUpPOBAHUE JTAHHOW CHUCTEMbl 3HAHUN MPU H3YYEHUU
npeaMeTa 00ecreuyrnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO0OOpa3usi BEUIECTB
Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUM XUMHH.

CrpykTypa coaepxanusi KypcoB — «Opranuyeckas xumusi» u «O01mas u
HEOpraHuveckas Xumus» chopMUpOBaHA B TMporpamMmMe IO XHUMHH Ha OCHOBE
CHUCTEMHOI0 MOAX0/Ia K U3YYEHUI0 yueOHOro Matepualia U 00yCJIOBJIEHA UCTOPUUYECKU
00OCHOBaHHBIM PA3BUTHEM 3HAHUN HA OMPENIETEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypc€ OpraHMYeCKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM
TEOPUU CTPOEHUSI OPTAHUYECKUX COCAUHEHMM, a TAK)KE Ha YPOBHE CTEPEOXHUMUUYECKUX
U DJICKTPOHHBIX TPEACTABICHUNA O CTpOeHWHU BemecTB. CBeleHUs 00 M3ydaeMbIX B
Kypce BEIECTBAX JAI0TCS B Pa3BUTHH — OT YTIIEBOJAOPOJIOB J0 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHuyeckod XHWMHUU II0JY4YarOT pPa3BUTHUE
chopMHUpOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUsS IMEPBOHAYAIHHBIC
MPEJICTABICHUS O XMMHYECKOW CBS3M, KIACCU(PHUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEeaKIIuu.

[Toq HOBBIM yrJIOM 3peHHUsI B MOpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCsl HM3Y4YEHHBIH HA ypPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
TEOPETUYECKUM MaTeprasl U (PaKTOJIOrMUYeCKrue CBEACHHS O BEIIECTBAX U XUMUYECKON
peakiuu. Tak, B uyacTHOCcTH, B Kypce «OOmas W HeopraHudeckas XUMHUI»
O0y4JaromMMCs TIPEAOCTABISACTCS BO3MOKHOCTh OCO3HATH 3HAYEHWE MEPUOANYECKOTO
3aKOHa C OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TIO3UIUH, TIIyO)Ke TIOHATH
HUCTOPUYECKOE U3MEHEHHUE (PYHKITUI 3TOT0 3aKOHA — OT 00001IaroIIel 10 00BSICHSIONICH
Y TIPOTHO3UPYIOUIEH.

Envnas crucrema 3HaHWM O BAXKHEHIIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAaX M NPUMEHEHHMHM, a TAaKXKE€ O XUMHYECKUX PEAKIMSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX NPOTEKaHUA JONOJHsAETCA B Kypcax 10 kmacc sneMeHTaMu
COJIEpKaHMsI, UMEIOIIUMU KYJbTYPOJOTMYECKHUI U NMPUKIIAIHON XapaKTep. DTU 3HAHUS
CIIOCOOCTBYIOT MOHMMAaHUIO B3aUMOCBSI3M XUMUHU C JPYTUMHU HAyKaMu, PaCKPBIBAIOT €€
poJib B TO3HABATEIbHOW U MPAKTUYECKOW ACATEILHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKCHHSI K TIPOIECCY TBOPYECTBA B OOJACTH TECOPUU M MPAKTUYCCKUX
MPWIOKEHUN XUMHUM, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICITUBATH
uHGOPMAITIIO U TPUMEHSTH €€ TS TOTIOJTHEHUS 3HAHUH, PEIICHUST HHTEJUICKTYaThHBIX
U DKCIIEPUMEHTAIBHBIX HCCIEI0BATEILCKUX 3a/ad. B 1ienoM cojepkanue ydeOHOTO
npeameTa « XUMHUs» JTaHHOTO YPOBHS M3YyUCHHUS OPUEHTHUPOBAHO HA (POPMHUPOBAHUE Y



00y4JarIMXCd MHUPOBO33PEHUYECKON OCHOBBI JJII MOHMUMaHUS (PUIOCOPCKUX HIIEH,
TaKUX KakK: MaTepuajbHOE EJUHCTBO HEOPraHWYECKOr0 M OPraHUYeCKOro Mupa,
00yCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM M CTPOCHHEM, IT03HABAEMOCTH
OPUPOAHBIX SIBJICHUH MMYyTEM IKCIIEPUMEHTA U PELICHUS TPOTUBOPEUH I MEXK1y HOBBIMU
dbakTaMu U TEOPETUUECKUMHU MPEANOCHIIKAMHU, OCO3HAHHE POJIM XHMHHU B PEUICHUU
HKOJIOTUUECKUX MPoOJeM, a TakKe MpodsieM cOepeKeHUs YHEPreTUUECKUX PECYPCOB,
CBIPbs1, CO3JJaHMS HOBBIX TEXHOJIOTUN U MAaTEpUAJIOB.

B mane pemieHus 3amad  BOCHUTAHMS, Pa3BUTUS M COLIMATM3AIUU
oOy4Jaromuxcs TMPUHITBIE MOPOrpaMMON MO XUMHUU TOAXOJbl K OMNPEACIICHUIO
CONEp)KaHWSI W  TOCTPOSHUS TMpeaMeTa  MpeaycMaTpuBaloT  (OpMHUPOBAHUE
YHUBEPCAIBHBIX YU4E€OHBIX JEUCTBHUM, UMEIOIMUX 0a30BOE 3HAUCHUE NJISi PA3IUMYHBIX
BUJIOB JICATEIILHOCTU: PEIIEHUs MPoOJieM, MOrCcKa, aHaIu3a U 00paboTku UH(pOpMaIIuH,
HEOOXOMUMBIX Il TPHUOOPETCHHS] ONBbITA MPAKTHUYECKOW U MCCIIEN0BATEIhCKON
JESTEIHHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTtuke mpenogaBaHUs XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEAHETO OO0IIero oOpa3oBaHUs, MPU ONPEICTCHUN
COZIEpKATEIbHOW XApAaKTEPUCTUKH LEJNeld H3y4YeHUsT MNpeaMeTa HalpaBICHUEM
NEPBOCTETNIEHHOW 3HAYMMOCTH TPAJULIMOHHO TMpHU3HAETCA (OPMUPOBAHUE OCHOB
XUMUYECKON HAayKu Kak o00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUUYECKOU
JEATENIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKON TOUKH 3PEHHSI TAKOH MOAXO0/ K ONPEIeTICHUIO 1IeJIel N3yueHus peIMeTa
SIBJISICTCSI BIIOJIHE OIPAB/IaHHBIM.

CoriacHo 1aHHOW TOYKE 3pEHUS TJIaBHBIMH IEJSIMUA U3YUYCHHS TIPeaMETa
«Xumusi» Ha 6a30BoM ypoBHE (10 KJ1.) SIBASIOTCA:

. dbopMuUpOBaHUE CHCTEMbl XUMHUYECKUX 3HAHUM KakK BaKHEHIIEH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOM JiexKar
KJTFOUEBbIE TOHATHS, (yH/IAMEHTAIbHbBIE 3aKOHBI M TEOPHUU XUMHH, OCBOCHHE SI3bIKa
HAayKd, YCBOGHHME W  TIOHMMaHUE  CYUIHOCTH  JIOCTYNHBIX  00O0OIIEeHUMN
MHPOBO33PEHUYECKOTO0 XapaKTepa, O3HAKOMJICHHME C HCTOpUEH HUX Pa3BUTUA U
CTAaHOBJICHUS,

e  (opMUpOBaHME W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIUMA, HEOOXOUMBIX VISl MPUOOPETEHUS] YMEHUM
OPUEHTUPOBATHCS B MHUPE BEUIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIMX MECTO B
IIPUPOJE, B MPAKTUUYECKON U MOBCEIHEBHOU )KU3HU;

e  pa3BUTHE YMEHUW U CHOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C
HaOII0JICHUEM U OOBSICHEHHEM XUMHYECKOr0 IKCIIEPUMEHTA, COOJIIOJACHUEM MPaBUII
0e30macHOro OOpaIIeHUs ¢ BEIECTBAMH.

Hapsiny ¢ »stuMm, coaepkarenbHas XapakTepucThKa Leled u 3ajad
W3Yy4YeHUs TMpeIMeTa B MporpaMMe IO XUMHUHU YTOYHEHAa M CKOPPEKTHpPOBaHA B
COOTBETCTBUH C HOBBIMHU NMPUOPHUTETAMH B CHUCTEME CPETHETO OOIIero 0Opa3oBaHMUS.
CeromHsa B TpeNoJlaBaHUM XWMHH B OOJNbIIEH CTENEeHU OTHAETCS MpEeAroUTEeHUE
MPAKTUYECKON KOMITIOHEHTE COJIep KaHusl 00yUeHUsI, OpUEHTUPOBAHHON Ha MOATOTOBKY
BBITTYCKHUKA 00IIe00pa30BaTeILHON OpraHU3aIyy, BIaICIONIET0 He HA0OpOM 3HAHUH,
a (pyHKIIMOHATBLHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSIMH aKTHBHOTO



NIOJTyYeHUs 3HAaHUM U NPUMEHEHUS UX B peaJbHON XKU3HU IS PEILICHUS TPAKTHUECKUX
3a/ay.

B cBsA3M ¢ 3TUM Npu HM3y4yeHUHW MpeaMeTa «XUMHUS» JOMHHHUPYIOLIEE
3HaYeHHUe MPUOOPETAIOT TaKKeE LENIN U 3a7auH, KaK:

ajantanus 0oO0ydYarolmuxcsi K YCJIOBHUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
Mupa, (HOPMHUPOBAHHE HWHTEIUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO T'PaMOTHBIX
pelieHnii B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBSA3aHHBIX C BEHIECTBAMU M HX
IPUMEHEHUEM;

¢opmupoBaHue y OOyYarOIIMUXCS KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHLIMI), MMEIOIIUX YHUBEpPCAIbHOE 3HAYCHUE JUISl Pa3IW4HbIX BHUJIOB
NEeSATENbHOCTU: pelieHus: mpoOseM, MOoMcKa, aHaiu3a M o0paboTKM HHQPOpMALUH,
HEOOXOAUMBIX U MPUOOPETEHUS OMBITAa ACSITEILHOCTU, KOTOpas 3aHUMAET Ba)KHOE
MECTO B TMO3HAHWU XUMHHM, a TaKKe JUIsl OLEHKM C TO3ULIMH 3KOJIOIMYECKON
0€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB U XMMUYECKHUX MPOIECCOB HA OPraHU3M
YeJI0BEeKa U MPUPOJHYIO CPELY;

pa3BUTHE NIO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYaJbHbBIX U TBOPYECKHUX
CHOCOOHOCTEW OO0Yy4arOUIMXCsA: CIOCOOHOCTH CaMOCTOSITENIBHO IMPHOOpPETaTh HOBBIE
3HAHMSI TIO0 XMMHHM B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSIMU, HCIIOJIb30BaTh
COBpEeMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUM JUIS TMOHWCKAa W aHajau3a y4eOHOW H
HAY4YHO-TIOMYJISIPHON MHPOpPMALMU XMMHUYECKOIO COJIEPIKaHNUS;

dbopMupoBaHUEe W pa3BUTHE Yy OOydYaIOUIUXCS aACCOLUATHUBHOTO U
JIOTUYECKOTO MBILIEHUS], HA0II0aTEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE
0COOEHHO HEOOXOIUMBI, B YACTHOCTH, MPH IJIAHUPOBAHNUHU U IPOBEACHUU XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOy4aromuxcsi YOexAEHHOCTH B T'yMaHUCTHYECKOU
HANpaBJIE€HHOCTH XUMHUHU, €€ Ba)XHOM pOJU B PEIICHUH TIJIO0AIBHBIX MpodsieM
PalMOHAIBHOTO MPUPOJOINOIb30BAHMS, IOMOJHEHUS JHEPreTUYECKUX PEecypcoB U
COXpaHEHUs MPUPOJHOTO PABHOBECHUS, OCO3HAHUA HEOOXOJUMOCTH OEpEeKHOTO
OTHOILIEHUS K TPHUPOAE U CBOEMY 3JI0POBbIO, a TakKe MPUOOPETeHUs OIbITa
UCIIOJIb30BAaHUSl TIOJYYEHHBIX 3HAHUM JUIi NOPUHATHS TPAMOTHBIX pEIICHUH B
CUTYalUAX, CBA3aHHBIX C XMMUYECKUMU SIBICHUSIMH.

B yueOHOM mutane cpeaHero oOmiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 ypoOBHSl BXOJUT B COCTaB MpeaMeTHOM obmactu «EcTecTBEeHHO-HAYUYHbIE
PEAMETBD.

OO01iee 4uciio 4acoB, OTBEAEHHBIX IJISl M3YYEHHMs] XMMHUH, Ha 0a30BOM
YpOBHE cpeiHero oo1ero oopasoBanus, coctapisgeT 34 yacos: B 10 kimacce — 34 gaca (1
4ac B HEJEIIO).



COJEPKXAHUE OBYUYEHUA
10 KITIACC
OPTAHNYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKOH XUMHUM

[IpenmeTt oprannueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanaoB. Teopusi CTPOEHUS OPraHUYECKUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE M0OJ0KeHUSI. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYecKass CBSI3b B
OpTraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccu(puKaluu OpraHUYEcKUX BemniecTB. HoMeHknaTypa
OpPraHMYeCKUX COEIUHEHHN (cucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS] BELIECTB W HMX MPEBpAICHUN:
O3HAaKOMJICHHUE ¢ 00pa3liaMu OPraHUIECKUX BEIMIECTB M MaTeprUajiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPTaHWYECKUX BEIIECTB, HAONIOJCHUE W OIHCAHUE
JEMOHCTPAIMOHHBIX OMNBITOB 10 MPEBPAICHUI0 OPraHUYECKHX BEIIECTB IPHU
HarpeBaHuH (IJIaBJIeHUE, OOYTIIUBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOECHUE, TOMOJIOTMYECKUM psia. MeraH u 3TaH —
POCTEUIITNE TPECTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakiuu 3aMelIeHus] U TOpPEHHs), HAXOXKJICHUE B TMPHUPOJE, MOJYYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIIEH —
IPOCTEHIIINE TMPEICTABUTEIN alKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJINMEPHU3ALINH ), TOTyYeHUE U IPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 m metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydeHre CUHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUHN psill. ALETHIICH
— MPOCTEUIIMUA TMPENCTABUTENh AJKHUHOB: COCTaB, CTPOCHHE, (PU3UYECKHE U
XUMHUYECKUE CBOMCTBA (peakluuu TMAPUPOBAHUS, FaJOr€HUPOBAHMS, THApPATAIUH,
TOpEHHs ), MOJIyYCHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MUeCKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoenue, @usuyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOoyYeHue u npumernenue. TOKCUYHOCTb apEHOB.
['eneTnyeckas CBsI3b MEXIY YIVIEBOJAOPOAAMH, MPUHAIJICKAITUMUA K Pa3IUYHBIM
KJIacCaM.



[IpupoaHbIE MCTOYHUKHM YIIE€BOAOPOJOB. IIpupoaHbli ra3 W IOIYTHBIE
HedTsaubie Ta3bl. HedTe u e€ mpoucxoxknenue. CrnocoObl mepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaTUTUYECKU), TUpoiau3. [IpoaykTel
nepepadoTku He(TH, X TMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOAYKTHI €ro nepepaboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEUIECTB M HUX MpPEBpallCHUN:
O3HAKOMJIEHUE C 00pa3laMu IJIacTMacC, KayuyKOB U pe3uHbl, KoJuteKuuu «HedTby»
U «YTOJb», MOJIETUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB M rajJOr€HONPOU3BOIHBIX,
IPOBE/ICHNE MPAKTUYECKON PabOThI: MOTyUYECHHE ITUIICHA U U3yUYEHUE €r0 CBOMCTB.

PacuétHrbie 3agaun.

Boluucinenuss mo ypaBHEHMIO XHUMHMYECKOW peakuuud (Maccel, 00BEMAa,
KOJIMYE€CTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoacoaepxamue opraHu4eckKue CoOeJHHCHUA

[IpenenbHble OMHOATOMHBIE CHUPTHI. MeETaHON W JTaHOJN: CTPOECHHUE,
dbu3nyeckue MU XUMUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
rajoreHoBOJIOpOJIaMU, TOpEHUE), NpUMEHEeHHE. BoJIOpoJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIUPTOB. JIeHCTBME METAHOJIA U ATAHOJIAa HA OPTaHM3M YEJIOBEKa.

MHOroaroMHbl€  CHUPTHI. ODTUJIEHIJMKOJb W  TJULUEPHUH: CTPOECHUE,
dbu3nuyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAsl peaklusi Ha MHOTrOaTOMHbIe cnupthl). JleiicTBue Ha
Opra”u3M 4YesnoBeka. [[puMeHeHne TInnepruHa U STUJICHTIIMKOJIS.

®deHosl: CTPOCHHE MOJEKYJbl, (U3MYECKHME W XHUMHUUYECKHE CBOICTBA.
Tokcuunocts Qenona. [lpumenenue genona.

Anpneruapl U kemowuvl. DopmanplIerull, AaUCTAIBIACTUI: CTPOECHHUE,
bu3nYecKkrue U XUMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS W BOCCTAHOBIICHHUS,
KaueCTBEHHBIC PEAKIINN), TOJIyYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeieNIbHbIE KApOOHOBBIE KUCIOTh. MypaBbHHAs U YKCyCHAast
KHUCIIOTHI: CTpOeHUE, GU3NIECKUE U XUMUIECKAE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peakius dTepuuKaum), NojlydeHue u npumeHenue. CreapruHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTENH BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBUE.

Cnoxnble 3GUPBl KaK TMPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ maponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.

VYrneBompl: coctaB, KiacCUUKAIMSA ~ yrieBojoB  (MOHO-, JU- U
noyrcaxapuabpl). [Jroko3a — mpocTeHInii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, PU3MUECKHIE U XUMUUYECKHE CBONCTBA (B3aUMOJICHCTBUE C THAPOKCHUIOM
menu(ll), okucaeHrne aMMHaYHBIM pacTBOpoM okcua cepedpa(l), BoccTaHOBICHHE,




OpO’KeHME TIIOKO3bI), HAXOXKJICHUE B IPUPOJIC, TPUMEHEHNE, OMOJIOTHYECKast POJb.
®otocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BL.

Kpaxman u nemnono3a kak npupojHbie noiaumepbl. CTpoeHne Kpaxmana u
HeJUtoNI03bl.  Du3Mueckue W XUMUYECKHE CBOMCTBA Kpaxmana (THIApOIH3,
KaueCTBEHHAs PEAKIIHs C HOJIOM).

DKCHEpUMEHTAIbHBIE METOJbl HM3YYEeHMsI BEIIECTB M X IPEBPAILCHUIA:
poBe/ieHrue, HaOJ0/IEHHEe W OINHUCAHHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcuzmoM wmemu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJICHCTBHE TJIUIIEPHUHA C
ruapokcuaoM meau(ll)), anpaeruoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom wmemau(ll), BzammonelcTBHE Kpaxmajia C HOJIOM),
MIPOBEJICHHUE MTPAKTUYECKON PabOTHI: CBOMCTBA pacTBOpPA YKCYCHOW KHCIIOTHI.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTA PEAKIMH MO0 W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB HIIA MTPOTYKTOB PEAKIINN).

A3zoTcoaepIKalfe OpraHuvIecKie COeTMHEHUS.

AMWHOKHCIIOTBI KaK aM(OTEpHBIC OpraHWnYeCKHe coequHeHUs. DU3NYECKHUE U
XUMHUYECKHE CBOWCTBA aMHHOKHCIIOT (Ha TpuMepe IHiuHa). buomormueckoe
3HAYCHUE aMUHOKHCIIOT. [lenTump.

benku kak mpuUpOIHBIE BBICOKOMOJICKYJSIpHBIC coeauHeHus. [lepBuuHas,
BTOpPUYHAsl M TPETHYHAas CTPyKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJINA3, IEHATYPAIHsl, KAYECTBEHHBIC pEeaKITNU Ha OCIIKH.

OKCNEpPUMEHTAIBHBIC METOIbl HM3YYCHHsI BEIIECTB M WX IPCBPAIICHUIA:
HAOJTFOICHUE W OTHMCAHHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JCHATYpAIUs OCITKOB IIPH
HArpeBaHWM, IIBETHBIC PEAKIIUN OCITKOB.

BbicokoMouieKyasipHbIe COeTUHEHHS

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJIIPHBIX COCAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIINH, CPEIHSS MOJCKYISIpHAS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIWHCHUA —
MOJIMMEPHU3AIIHS ¥ TIOTUKOHICHCAITHS.

OKCIEpPUMEHTAIbHBIC METObl HM3YYCHHSI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE ¢ 00pasmamMul MPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBSI3H.

Peanusanus MexXnpeIMETHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 xjacce OCyIIECTBISICTCA 4Yepe3 HCIONb30BaHWE Kak OOIUX eCTEeCTBEHHO-
HAyYHBIX TOHATUN, TaK W TOHATHH, SBISIIOIIUXCS CUCTEMHBIMHU JI OTACIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO0mmue ecTeCTBEHHO-HAYYHBIE MMOHATHSA: SIBIICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAIM3, CUHTE3, KiIacCHU(pUKAIU, MePUOAUIHOCT, HAOII0ICHUE,
U3MEpEeHne, HIKCIIEPUMEHT, MOJIETTUPOBAHHE.

®dwuszuka: Matepus, DHEprus, Macca, aToM, DJIJIEKTPOH, MOJIeKyJa,
OHEPreTUYECKU YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BeIIeCcTBa, GU3NYCSCKUE BEITMUMHBI U SMHUIIBI X U3MEPEHUSI.

buonorus: kierka, opraHm3Mm, Owmochepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OWOJIOTMYECKH AaKTHBHBIC BellecTBa (OCNIKH, YTJIEBOMABI, KHUPHI,
dbepMeHTHI).

['eorpacdusi: MUHEpalbl, TOPHBIE TIOPOJIbI, MOJIE3HBIE MCKOMAaeMbIEe, TOIUIHBO,
pPECypCHI.

TexHoyorHs: THIIEeBbIE MPOAYKTH, OCHOBBI pAllMOHAIBHOTO TUTAHUS,
MOFOIITUE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETUYECKHE TperapaThl, MaTEPHAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3paboOTKH TUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHMSI MPOrpPaMM CPEIHETO OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTaTOB OCBOEHHUA MpeaMmeTa «XUMHS» Ha YpPOBHE CPEIHETrO
oO1urero o0pa3oBaHus BbIJICICHBI CIAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTU HA OCHOBE
KJTFOUEBBIX IICHHOCTEH W UCTOPUUYECKHUX TPAIHUIMKA 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YKE MMPABOCO3HAHUS SKOJIOTUYECKON KYJIBTYPbl U CHOCOOHOCTH CTABUTH
L[EJIU U CTPOUTDH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JOCTUTalOTCS B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleajaMd POCCUICKOIrO TIpa){AaHCKOTO OOUIECTBAa, NPUHATHIMU B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIn9HOCTHBIE Ppe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEILHON M TMPAKTHYECKOW EATEIHLHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUS 00YYarONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S13aHHOCTEH,
YBXCHUS K 3aKOHY U TTPABOTIOPSIKY;

MPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUjiaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU A€ATEIbHOCTHU MPHU CO3AAHUN YIEOHBIX
IPOEKTOB, PEIIEHUH YU€OHBIX U MO3HABATENIbHBIX 33124, BHITOJTHEHUH XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHUS K IpoLecCy TBOpYECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

MHTEpECa U MMO3HABATEbHBIX MOTHBOB B MIOJIYYEHUH U MOCIEAYIOIIEM aHAIN3E
MH(pOpPMAIUH O IEPEJOBBIX TOCTUKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U MOCTYNKH CBOMX TOBApHILEH C
NO3ULMIA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

cobOmofieHns TpaBuil O€30MMacHOro OOpaleHusi C BEIecTBaMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYZOBOM AECATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJ HWHAUBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOT0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 30POBBIO U KU3HH JIIOJCH;

OCO3HAHUS MOCHEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHHUS );

5) TpyaoBOro BOCIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BaTEIbCKON
NEeATEbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JPYrUX BHIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAITPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPpodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymied mpodeccuu U peanu3andd COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3€MIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BONPOCOB PAlMOHAIIBHOTO IPUPOJOTIOIb30BAHUS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPEAOTBPALIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa JEATENbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHus 00 OKpYKalollleM MUPE KaKk O €IMHCTBE MPUPOJAbI U YEIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
UABUJIN3ALNN: B €€ TYyMAaHUCTUYECKON HAITPABIIEHHOCTH U BayKHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepUabHOW KYyJIbTYPHl, PEIICHUH TJIOOAIBHBIX MpoOIeM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCIEIIHOTO TPY/a ¥ SKOJOTUYECKUA KOMMDOPTHOM KU3HH KAXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS JieJaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C 1EJIbI0 MOTYyUYeHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus: Ipo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIbCKOMN NESTEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HEMPEpPhIBHOMY  OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpECca K OCOOCHHOCTSM Tpy/a B pa3iudHbIX chepax mpodeccruoHaabHOM

NEATEIIBHOCTH.
METANNPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOSHUS YYEOHOTO TpeaMeTa « XuMUs» Ha
YPOBHE CpeJIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIe 1 (OPMHUPOBAHHMSI ~ MHUPOBO33PEHHUS  OOYJArOITUXCS
MEXKIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTHUHBI MHpAa H CHEeNU(PHKYy METOJOB ITO3HAHWS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECCTBO, DYHEPTHUS, SIBJICHUE,
nporecc, CUCTeMa, HayIHbIA (DaKT, TPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUs, UCCIEAOBaHNE, HAOMIOCHUE, H3MEPEHNE, IKCIIEPUMEHT U APYTHE);

yYHUBEpCAJIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PEryJATUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITUATTLHON KOMIETCHITUN 00yJarOINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M yYHUBEpCAIbHBIC ydeOHBIC
JICVCTBUS B ITIO3HABATEIILHOM U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHbie pe3yibTaThl OTPaXalOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHUKATHBHBIMH W PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBaagenue YHHUBEPCAJIbHBIMU yueOHbIMH NMo3HABaTeJIbHBIMH
JeCTBUSIMMU:

1) 0a30Bble JIOrH4YecKue JAeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENsATh 1NN JACSATEIbHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUH HX
JTIOCTHUKEHUS, COOTHOCUTH PE3YJIbTAaThl ACATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIIO0JIb30BaTh TMPU OCBOCHUU 3HAHMI MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSITUM U YCTAHABIMBATh HUX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHMSI M KpUTEPUM [UIsl KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
AQHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYMST B PACCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) DJIEMEHTA, XUMUYecKas (popmyiia, ypaBHEHHE XUMHUUYECKOU peakluu
— IPU PELICHUU Y4E€OHBIX MO3HABATEIbHBIX U MPAKTHUUECKUX 3aJad, MPUMEHSThH
Ha3BaHHbIC MOJCJIbHBIC NPEACTABICHUS JJIS BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIQJIETh OCHOBAMH METOJOB HAay4YHOIO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMbBIX CYKJECHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W NPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIUpOBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO TIOCTOBEPHOCTU PE3YJIHTATOB HCCIEIOBAHUS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
IOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB
NO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcbl MHTepHeTa), aHaau3upoBaTh MH(OPMALUIO PA3IUYHBIX BUIOB U (HopM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD 51
HENPOTUBOPEYHBOCTS;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIEHHOTO THUIIA;

npUOOpEeTaTh OIBIT KMCHOJIB30BAHUS WHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIMeil: TPUMEHATh MEXNpeaMeTHble ((U3NUYecKue W MaTeMaTHYeCKHE)
3HAKW U CUMBOJIbI, GOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JA€HCTBUSIMM:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOMl TeMbI B XOJ€ uajiora u/uiu
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
MOJTYYCHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITTOJTHCHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM TPOBEIEHHBIX HCCICAOBAHUMN IyTEM COTJIACOBAHUS TO3HMIINKN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeIiaraéMblid aJIrOpUTM JACUCTBHM IpHU
BBITIOJTHEHUH YYE€OHBIX ¥ WCCIIENOBAaTEIbCKUX 3a7ad, BHIOMpATh Hamboee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JESITEIIHHOCTH HAa OCHOBE CaMOaHAIH3a
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOBIL,



B (QOpPMUPOBAHUHM MBIIUICHUS M KyJIbTYpPhl JHMYHOCTH, €€ (PYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOUMOM JJIsi PEIICHUS MPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MIPUPOJIHOM Cpe/ie;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHH JJIEMEHT, aToM, OJJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKASI
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIIEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIA 00BEM, YTIIEPOIHBIN CKelleT, PYyHKIIMOHANIbHAS TPYIINa, pauKal,
U30MEpHsl, U30MEPBL, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YIIIEBOAOPOIbL, KUCIOPOA U
a30TCOAEpKAIINE COCOUHEHHS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCJIMHEHHUSA); TEOPUU M 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa, 3akOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHU, MHUPOBO33PEHUYECKHE 3HAHUSI,
JeXalue B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (aKTONOTHUECKUEe CBEACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIMOJb30BAHUM BAKHEWIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUUECKOM JCSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIC TMPU3HAKU TOHATHIA,
yCTaHABIIMBAaTh UX B3aMMOCBS3b, HUCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSITHUS TIPU
OTMCAaHUM COCTaBa, CTPOCHUS U IIPEBPAICHUN OPraHUYECKUX COCTUHECHMUII;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XWMHUUYECKYI) CHUMBOJIUKY JIJIsI
COCTAaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHEHUN XUMHUUYECKUX PEaKIui,
U3rOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPraHMYECKHX BEUIECTB IS WLUIIOCTpAIlUU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWMBATH MPUHAMJIC)KHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K OMNpeJeIEHHOMY
KJIACCy/TpyMIe COCAMHECHHUH (yrIeBOAOPOMBI, KHCIOPOJI W a30TCOACpXKAIIHe
COCMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHkiatype (IUPAC), a Takxke NMPUBOAUTH TPUBHAIHHBIC
HA3BaHUSI OTHEIbHBIX OPraHMYECKUX BEUIECTB (STUJICH, MPOIWIICH, AalleTUJIEH,
STWJICHTJIUKONb, TIAUIEpHH, (HeHon, GopmManbaeru, ameTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHHUSI TEOPUU CTPOCHUS
opranuveckux BemecTB A. M. bytiepoBa 1151 00bsiCHEHNS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAcCChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTaB, CTPOCHHE, GPU3UUECKHE
U XMMHYECKHE CBOMCTBA THUMUYHBIX TPEICTABUTENICH pA3JIUYHBIX KJIaCCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, dTUJICH, MPOIWJIEH, alleTuiIeH, OyTaaueH-1,3,
MeTHI0yTaareH-1,3, 6eH3071, METaHO, 3TAHOJI, dTUJICHTJIMKOJIb, TJUIEPUH, (PeHOIT,
aleTaNbIeTU, MypaBbUHAs U YKCYCHAas KUCIIOTHI, TIIFOKO3a, KpaxMall, 1eJUT0I03a,
AMUHOYKCYCHasl KHCIJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXIYy HUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUH C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIPbs (HE(DTh, MPUPOAHBIN ra3, YroJib), CIIOCOOBI UX MEPEPA0OTKH U MPAKTHUECKOE
IpUMEHEHHUE MPOIYKTOB MepepadboTKH;

c(hOPMHPOBAHHOCTh YMEHHUW TIPOBOAMTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHHSAM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM IIPOJIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTb YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, UCTIOIb3YEMbIX B XUMUU NIPH W3yYEHUHU BEIICCTB U
XUMHUYECKUX SBIICHUN (HaOJI0IeHNEe, M3MEPEHUE, SKCIICPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS JUIS TPUHATAS pEUICHUN B
KOHKPETHBIX JKHU3HCHHBIX CHTYyaIlUsAX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMCHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MTpaBUIa MOJIb30BAHUS XUMUYECKOU
NoCy/Iol W JabopaTOpHBIM O00OpYyJAOBaHUEM, a TaKXe IMpaBuiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSMH IO BBHITIOJTHEHHUIO J1aOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TIUIAHUPOBATh W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAIEHUS OPTaHUYECKHUX BEIIECTB MTPU HATPEBAHUH, ITOTyUCHUE
STWICHA U U3YYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEAKITUU OPTAHNYECKUX BEIECTB,
JeHaTypaIys OeJIKOB MPU HATPEBAHWH, IIBETHBIC PEAKIINH OCITKOB) B COOTBETCTBUU
C TMpaBWJIaMW TEXHUKH OE30MACHOCTH TpPU OOpaIleHWH C BEIIeCTBAMH W
7a00paTOpHBIM  00OPYJOBAaHUEM, TWPEACTABISATh PE3YIbTAThl XHUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alHCH YpPaBHCHUN COOTBETCTBYIOIIMX pPEAKIUd U
(dbopMyTHpOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(GOPMAIINIO, TIOJIY4aeMYyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmanuu, HTepHET U APYTUX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIOAATh  IpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOT0 TOBEJEHUS B OBITY U TPYIOBOM NEATETLHOCTH B IEISAX
COXpaHEHHUsI CBOETO 3I0POBbS M OKPYKAIOIIEH MPUPOJHON Cpebl, OCO3HABATh



OIACHOCTh BO3JICUCTBUSI HA HUBbIC OPraHU3MBbl OINPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHMMAas cMbIci Tokazatens [IJIK, moscHATh Ha mpuMepax CIIOCOOBI
YMEHBIICHUST W TPEAOTBPALCHUS KX BPEIHOTO BO3JACHCTBHS HA OpPraHu3M
YeJIOBEKa,;

JUIST 00YYaroIUXCS ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3I0POBBSI: YMCHHE
NPUMEHSATh 3HaHHS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHHS BEIIECTB H
XUMHUYECKUX SIBJICHUN;

JUISL  CIIETIBIX M CJIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCI0JIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpailns nis 3anmucu XuMHUYeCKuX

bopmyi.

chOPMHPOBAHHOCTh ~ YMEHHA  COONIIOJAaTh  MpaBWia  IKOJIOTHYECCKU
1IEJIeCO00pa3HOTO TOBEJEHUS B OBITY W TPYIOBOW NEATETLHOCTH B IEIAX
COXPAaHEHHSI CBOErO 3J0POBbSl M OKPYXKAIOLIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBHUS HA KWBBIE OPTaHU3MBI ONPENCIIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazatenss [IJIK, mosicHIT, Ha nOpumepax CHOcOObl YMEHBIICHUS U
IIPEIOTBPAILCHUS UX BPEJHOTO BO3/ICVCTBHS HA OPraHU3M UYEJIOBEKA;

JUIsE OOYYarOIIMXCSI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3]IOPOBbSI: YMEHUE
NPUMEHSTh 3HAHUSA 00 OCHOBHBIX JIOCTYMHBIX METOJIaX TO3HAHUS BEIICCTB H
XUMHYECKUX SIBJICHU;

JUISE  CJHEeNbIX H ClHa0O0BUIANIMX OOYyYarolUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHyI0 cucTemMy oOo3HadeHuil JI. bpaiins mis 3anmucu XUuMUYECKUX

dbopmy.
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No Koa-Bo | JlaTta usyyenus
. Tema ypoka 4acoB
Bceero Mnax dakr
1 [Ipenmer opraHnyeckoil XUMUH, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHUE 1 06.09.23
2 Teopust cTpoeHust OpraHnveckux coequHeHuid A. M. bytiepoBa, €€ OCHOBHBIE 1 13.09.23
MOJTOKEHUS
3 [Ipencranenue o kinaccudukanuu opraHndeckux Bemniects. Homenkmnarypa 1 20.09.23
(cucremarnyueckasi) ¥ TpUBUAIbHBIC HA3BAHUS OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHE, TOMOIOTMYECKUH PsIIL 1 27.09.23
) MeraH 1 5TaH — NPOCTEUIINE IPEACTABUTENIN AJTKAHOB 1 04.10.23
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 11.10.23
7 OTHIIEH U NIPOIUIIEH — MPOCTEUIINE MTPEACTABUTENN AJTKEHOB 1 18.10.23
8 [Ipaktrueckas padora Ne 1. «I[lomyueHue 3TUICHA U U3y4EHUE €TI0 CBOMCTBY 1 25.10.23
9 Anxanuensl. byraguen-1,3 u metunOyranuen-1,3. [TonydeHrue CHHTETHIECKOTO 1 8.11.23
Kay4dyKa M pe3UHbI
10 AnKI/IHIiI: COf:TaB 1 OCOOEHHOCTH CTPOCHUSI, TOMOJIOTHYECKUHN psifl. ATICTHICH — 1 15.11.23
MPOCTENIINI MPEJICTABUTEND ATKUHOB
11 Brluncienus 1o ypaBHEHNUIO XUMUYECKON PEaKLIUK 22.11.23
12 Apenbl: 6eH3011 1 TONy0Jd. TOKCHYHOCTh ApEHOB 29.11.23
13 I'enernueckas CBSA3b YrieBOIOPOAOB, MPUHAICKAIINX K PA3JIMYHBIM KJIaccaM 1 06.12.23
14 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: IPUPOAHBIN a3 M MOMYTHBIC HePTIHBIC 1 13.12.23
ra3el, He)Th ¥ MPOIYKTHI €€ mepepadboTKu
15 [IpupoaHbIe HCTOYHUKH YTIICBOIOPOAOB: IPUPOIHBIN T'a3 U MOMYTHBIC HEPTIHBIC 1 20.12.23

rassl, He)Th ¥ MMPOAYKTHI €€ repepaboTku




16 KontponbHas pabdora no pasaeny «YTIJIeBo10pOIb» 1 27.12.23

17 [IpenenbHble OHOATOMHBIE CIIUPTHI: METAHOI U 3TaHOJI. BogopoaHas cBs3b 1 10.01.24

18 MHOroaroMHsbl€ CIIUPTHL: STUICHITIMKOIb U TTULECPUH 1 17.01.24

19 @DeHOoI: cTpOoeHUE MOJIEKYIIBI, (PH3UYEeCKHe U XUMHUYECKHAE CBOMCTBA, TPUMCHEHUE 1 24.01.24

20 Anpaeruapl: GopMalIbICTH/I U alleTaIbACTH . AIIETOH 1 31.01.24

21 OHOOCHOBHBIE IIPEETbHBIE KAPOOHOBBIE KMCIOThI: MypaBbUHAsL U YKCYCHas 1 07.02.23

22 [Ipaktuyeckas padora Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM KHCIIOTBD» 1 14.02.23

23 CreapuHOBas U OJICMHOBASI KUCJIOTHI, KaK MPECTABUTENN BBICIINX KapOOHOBBIX 1 28.02.23
KHUCJI0T

24 Mputa KaKk CoJi BBICHINX KapOOHOBBIX KHCIIOT, KX MOIOIIEe JICHCTBUE 1 06.03.24

o5 Crnoxxnple 2UpPBI KaK TPOU3BOAHBIC KAPOOHOBBIX KHCIIOT. [ HAPOIU3 CITOKHBIX 1 13.03.24
3¢upoB

26 Kupsr: ruaponus, mpuMeHeHne, OMoIoruuecKasi pojib KHUPOB 1 20.03.24

27 VYTIeBonBl: COCTAaB, KJIaCCI/I(pI/IKauHﬂ. Baxueiinme IIpeACTaBUTECIN : TII0KO03a, 1 03.04.24
¢bpykTO3a, caxapos3a

28 Kpaxman 1 nesmnosa03a Kak IpUPOAHbIE TOTUMEPHI 1 10.04.24

29 Kontponbnas pabdora no pazaeny «Kucinopoacoaepskaiue opraHudecKme 1 17.04.24
COCAVUHEHUS

30 AMUHBI: METUJIAMUH U aHUJIUH 1 24.04.24

31 AMHMHOKHUCIIOTHI KaK aM(OTepHbIE OPraHMUECKUE COSTMHEHHS, UX OMOIOrHYecKoe 1 08.05.24
3HayeHue. [lenTuabl

32 benku kak nmpupoaHbIE BEICOKOMOJIEKYJISPHBIE COEIMHEHHUS 15.05.24

33 OCHOBHBIE MOHATUSA XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 22.05.24

34 OCHOBHBIE METO/IBI CHHTE3a BICOKOMOJIEKYJISIPHBIX coeAuHEeHn. [1macTtmacchl, 1 29.05.24
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumus, 10-11 xnacesl/ Kypun A.A., AkumonepHoe o0miectBo «M3marenbcTBo
«IIpocseieHue»

» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun
B.B.; mom pemakumeirt Jlyamna B.B., OOmectBo ¢ orpaHuyeHHOU
OoTBeTCTBEHHOCThIO  «JIPODAy»; AxumonepHoe oo6mectBo «M3maTenbcTBO
«IIpoceemienne»

* Xumusa / T'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A., AKnuoHepHOE
obmectBo «M3maTenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUYUTEJA

Beemute 1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumuss Mertoaudeckoe mocodue —

0a30BbIN YPOBEHb» - M.: Hpoda 2022 ro/I.
2. O.CTlabpuensn, W.I.OctpoymoB, «OOmass xuMmMus B TecTax, 3ajadax,
yIPaXHEHUSX. 11 KJIaCcC» — M.: Ipoda, 2023 roj.

3. O.CTlaopuensn, IIL.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTponbubie u mpoBepouHbie paboThl K yueOHUKY». — M.: Jlpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas

KHUTa  ana  yuurenss». Yacte 1 — M. Jlpoda, 2019  ronx.
5. 0.C.T'abpuensn, I'.I'.JIbicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonbHas
KHUTa Jaug  yudrenas». Yacte 2 — M. Jlpoda, 2022  rog.
6. O.C.l'abpuensn, I1.B.PemeroB, M.I'.OctpoymoBa «3amauum Mo XUMUU U
CIIOCOOBI ux peIIeHUs - M.: «Jlpodar, 2021rogn.
7. B.I. JlenncoBa «Xumusi 11 xkmacc mnoypouyHble IUTaHBI MO Y4YEOHUKY
O.C.T'abpuensna, ['.I'.JIsicoBoit» -  Bomrorpam»  Yuurens  2018rogn.
8. M.A.Pg6oBa, Y .IO.Hesckas, P.B.JIuako «Tectel mo xumum 11 kmaacce», - M.:
DK3aMeH, 2019r.

9. 9. O.C.I'abpuensn, U.I'.octpoyMmOB «XUMHUYECKHI1 IKCIIEPUMEHT B 1mkoje 11
kiacey; - M.: lpoda. — 2019 rox.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HMHTEPHET

Beemure  Baeautemanusichttp://www.chemnet.ru INazera «Xumus» u caiT s
YUUTEIIS 1 170104 Ha YPOK XUMUAU»
http://him.1september.ru Emgunas komrekmumst I{OP: IlpenMerHas KoJUICKITUS
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC



skcriepuMenThl: xumus. Komnekmust  Poccuiickoro  o0mieo0pa3oBaTeabsHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiT JLIO. AnukOepoBoi
http://www alhimik.ru Bcepoccuiickass onummnuaza MIKOJbHUKOB O XHMHH
http://chem.rusolymp.ru  Opranudeckass XHMHS: DSJACKTPOHHBIH YYEOHUK IS

CpelHen IIKOJIBI
http://www.chemistry.ssu.samara.ru  OcCHOBBI XHMHH: 3JICKTPOHHBIA yUESOHHK
http://www hemi.nsu.ru OTKpBITHIN KOJUISIK: Xumus

http://www.chemistry.ru JlucTaHIIMOHHAS OJINMITHAJA 1 () XUMHH:
TEJIEKOMMYHHKALMOHHBIN 00pa30BaTENbHBIN MPOEKT



[IOKYMEHT MOATMUCAH 3MIEKTPOHHOW MOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30OBATEJIbHOE 19.09.23 22:46 (MSK) Ceptudukat 1F79AA4ED64AD2EBG282F1F78C8239A7
YYPEXXAEHUE CPE[JHAS OBLLEOBPA30BATEJIbHAS LUKOJIA C. SJIETECT

UM.BABYH-OOJIA V.A., OtoH Can6akaii bopucosHa, McnonHsiowmii 06s3aHHOCTU
AMpekTopa




