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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo XMMHM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparmmy,
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS (eaepanbHO 00pa30BaTENbHONW MHPOTPaMMBI  CPETHETO
obmero ob6paszoBanus (POII COO), mpeacraBneHHbix B DemepanbHOM TOCYJapPCTBEHHOM
obpaszoBatenpHOM crangaptre COO, ¢ yuérom KoHuenmuu npenojaBaHMs ydeOHOro IpeaMera
«Xumus» B o0pazoBaTenbHbIX opranuzanusx Poccuiickoil denepanuu, peaqu3yroluX OCHOBHBIE
oOpa3oBaTenbHbIe MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS BOCIUTaHUSA B
Poccutickoit @enepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenue I[lpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOAXOZIOB K pa3pabOTKe MPOTrpaMMBbl 10 XHUMHHU, K OMpPEIeICHHIO OOIIel CTpaTeruu
00y4YeHHs, BOCIIUTAHUS U Pa3BUTHs OOYYAIOLINXCS CPEACTBAMHU y4eOHOTo mpeaMeTa «XUMHs» A
10-11 kmaccoB Ha 06a30BOM YpOBHE COCTaBMWJIM KOHUeNTyanbHble mnosoxenus ®PIrOC COO o
B3aMMOOOYCIIOBJIIEHHOCTH LI€JeH, COAep)KaHUs, pe3ybTaToB OOyuyeHUs U TpeOOBaHUI K YpPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpazoBaHHMe,  TOJIy4aeMo€  BBITYCKHHKaMH  00IIeo0pa3oBaTebHON
OpraHu3al|M, SBISIETCS HEOTHEMJIEMON 4acThlo MX 00pa3oBaHHOCTU. OHO CIIYKUT 3aBEPILAIOIINM
3TANoOM peaju3allyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX LEHHOCTEH, MPUCYIUX
LIEJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHUS. OJTU LEHHOCTH KacaroTCsl IO3HAHMsI 3aKOHOB
IpUPOJBI, (POPMHUPOBAHUS MHPOBO33PEHHSI U OOMICH KYJbTYpHl YEIOBEKa, a TAKKE SKOJIOTUYCCKH
00OCHOBAaHHOTO OTHOULIEHUS K CBOEMY 3/I0POBBIO U NPHUPOIHON cpene. Peanusyercs xumudeckoe
oOpa3oBaHMe OOydYalroIUXCSd Ha YPOBHE CpeAHEro obumero oOpa3oBaHUS CPEACTBAMU Y4eOHOIO
npenMera «XHUMHs», COJIEpKaHuEe U MOCTPOEHHUE KOTOPOrO OIpPEAEeHbl B MPOrpaMMe MO XUMHUH C
y4€ToM creuu(UKN HAyKd XUMHUH, €€ 3HAUE€HUS B MO3HAHUM MPHUPOJbI U B MATEPUAIBbHOMN KU3HU
o0miecTBa, a Takke ¢ y4yé€ToM OOIUX Meled M NPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpesiHero obuiero oopaszoBanus B Poccuiickoit deneparui.

XUMHUSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT 0oco0yi0 poJib B COBPEMEHHOMU
LIMBUJIM3AlMU, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALIMOHATIBHOIO HAYYHOTO MBIIIICHHS, B CO3[JaHUE LIEIOCTHOrO MpeAcTaBieHust 00
OKpY’KaloIlleM MHUpE KaKk O €IMHCTBE MPUPOJAbI M 4YelIOBeKa, KOTopoe (OpMHUpPYeTCs B XUMHM Ha
OCHOBE NIOHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOIIET0 MHPA, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHHUSI.

TecHO B3aMMOAEHCTBYSl C APYTMMHU E€CTECTBEHHBIMU HAayKaMH, XMMHs cTaja HEOThEMJIEMOU
YacThI0O MHUPOBON KYJIBTYPbI, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOTO TPYyJa M XKU3HU KaKJIOTO WieHa
obOmiectBa. CoBpeMeHHass XMMHMsI KaK HayKa CO3UJaTeibHas, KaKk HayKa BBICOKMX TEXHOJIOTHM
HalpaBlieHa Ha pelIeHHe ITI00aJbHBIX MPOoOJeM YCTOMUMBOIO Pa3BUTHS YEIOBEUYECTBA — ChIPbEBOMH,
HHEPreTUUECKOM, MUIEBOM, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBMM ¢ OOmMMHM HENIMH W TPUHLOUIAMU cpelHero oOmero obpa3oBaHus
conepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIil YpOBEHb H3Y4YEHHS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOJATOTOBKY OOYy4YaloImIUXCs, HEOOXOIUMYI0 MM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOTO BKJIIOYEHUS B KH3Hb COIMyMa,
MIPOAOIDKEHHUS 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XUMHUEH.

CocTaBngomUMU peaMeTa «XUMUs» ABIAI0TCA 0a30Bble Kypchl — «OpraHudeckas XUMUS» U
«O0mas ¥ HeopraHudyeckas: XHUMHA», OCHOBHBIM KOMIIOHEHTOM COJEp’KaHHsI KOTOPBIX SBIISIOTCA
OCHOBBI 0a30BOI HayKH: CHCTEMa 3HAHWI [0 HEOPraHMYECKOH XMMHUU (C BKIIOYCHHEM 3HAHWNA U3
o01meil XMMHUK) U opraHndeckoi xumuu. PopMHpOBaHUE JAHHON CHCTEMBbl 3HAHUU NMPH H3yYCHUU



npeaMera 00ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT00Opas3Hsi BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranudeckas xumusi» U «OOIias M HeopraHudeckas
XUMHUs» CHOPMHPOBAHA B MpOrpaMMe MO XMMHUU HAa OCHOBE CHUCTEMHOIO IOJIXOAAa K H3YyYEHMIO
yuyeObHOro marepuana u O0OyCIOBIEHa HCTOPHUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAaHUN Ha
ONpPEACIEHHBIX TEOPETHUUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYeCKOM XHMMHHM BEILIECTBA
paccMaTpuBarOTCA Ha ypPOBHE KJIACCUYECKOW TEOPUHM CTPOEHUSI OPraHUYECKUX COCIUHEHUH, a TaKKe
Ha YPOBHE CTEPEOXMMMUYECKHX M JIEKTPOHHBIX NPEACTaBICHUN O cTpoeHuH BemiecTB. CBeneHust 00
U3y4aeMbIX B Kypc€ BELIECTBAX JAKOTCS B PA3sBUTUUM — OT YIVIEBOJOPOJOB O CJIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COCJMHEHUI. B Kypce oOpraHm4eckoil XWMHH IOJY4YalOT pPa3BUTHE
cOopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs MEPBOHAYAIBHBIC MPEICTABICHUS O
XMUMUYECKON CBSA3H, KJIACCU()UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOEHUS, O XMMUYECKON PEaKIIHH.

[lon HOBBIM yrioM 3peHHs B IpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpUBAETCS
U3Y4YEHHbII Ha YpPOBHE OCHOBHOrO 0O0mero oOpa3oBaHMsl TEOPETUYECKUH MaTepuan M
(aKTOJOrMUeCKUEe CBEACHUS O BEIIECTBaX M XMMHUYECKOll peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas u HeopraHudeckas XUMHS» OOYYaroIIMMCS HPEOCTaBIISAETCS BO3MOXHOCTb OCO3HATh
3HAYEHUE MEPUOJUUECKOI0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTMYECKUX MO3UIMM, riIy0ke
MOHATh UCTOPHYECKOE U3MEHEHUE (DYHKIIUH ATOrO 3aKOHA — OT 0000IIAIoNIeH 10 00BICHSIOMEH U
MIPOTHO3UPYIOLLEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHMM, CBOMCTBaX MU
IIPUMEHEHUH, a TAaKXK€ O XMMMYECKUX PEaKLUMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX NPOTEKAHUS
nononHsercs B Kypcax 10 w11 kmaccoB 3iaeMEHTaMM  COAEPXKAHUSA, HMEIOLIUMU
KYJIbTYpOJIOTHUECKUII M NPUKIAJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHHUMAaHMIO
B3aMMOCBS3U XMMHUH C JPYTUMHU HayKaMH, PaCKpbIBalOT €€ poJib B II03HABATENBHON U MPAKTUYECKOU
NeSTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAaXXKEHHMsI K MPOLIECCY TBOpUYECTBA B 00JIaCTH
TEOPUHM M NPAKTHUUECKUX MPWIOKEHUH XHUMHH, IOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B
OOIIIECTBEHHO M IMYHOCTHO 3HAYMMBIX IIPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIMBATh
UHOOpPMALIMI0O W TPUMEHATh €€ JUIs MOMOJIHEHHWs 3HAHUM, peIleHUs MHTEIIEKTYaIbHBIX MU
SKCIIEPUMEHTAJIBHBIX MCCIEIOBAaTENIbCKUX 3aJady. B 1menom coxaep)kaHue y4yeOHOro mpeamera
«XUMHS» JAHHOTO YPOBHS H3Y4YEHHs] OPUEHTHPOBAaHO Ha (OpMHUpPOBaHHME Y OOyYaIOLIUXCS
MHUPOBO33PEHYECKON OCHOBBI JJIi NMOHUMaHMS (GUIOCOPCKUX HAEH, TaKMX Kak: MaTepuanbHOe
€IMHCTBO HEOPraHWYEeCKOr0 M OPraHHYecKOro MHpa, OOYCIOBIEHHOCTb CBOWMCTB BEILIECTB HX
COCTaBOM U CTPOEHHEM, MO3HaBa€MOCTh MPUPOJIHBIX SIBICHUN MYTEM SKCIEPUMEHTA U PEHICHUS
MIPOTUBOPEYUI MEXIy HOBBIMU (PaKTaMH M TEOPETUYECKHUMH IPEANOChIIKaMU, OCO3HAHUE DPOJIU
XMMUU B PELIEHUM HKOJOTMUYECKHX NpolieM, a Takke MNpolieM cOepeXeHHs IHEepreTHUecKuX
PECYPCOB, CBHIPbsl, CO3/1aHNS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B mutane pemeHus 3ajay BOCIUTAHUS, Pa3BUTHS M COIMAIM3ALMUA OOYYAIOUIUXCS MPUHSTHIE
MIpOrpaMMONl IO XWMHH THOAXOABl K ONPENEICHUIO COAEpPkKAHUS M IOCTPOEHUs IpeIMeTa
peaycMaTpuBalOT (HOPMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX JEHCTBHMH, HMEIOMUX 0a30Boe
3Ha4YeHHUE JJIsl pa3IMYHbIX BUJOB JESATEIbHOCTU: PEUIeHUs Mpo0ieM, IOUCKa, aHaIn3a U 00paboTKH
nH(popMaluy, HEOOXOAUWMBIX MJii NPUOOpPETEHHs] ONbITa MPAKTUYECKOM U MCCIeA0BaTEIbCKOM
NEeATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUN XUMUHU.

B nmpakTuke npenogaBaHusl XMMHUU Kak Ha ypOBHE OCHOBHOT'O 001Iero oOpa3oBaHusi, Tak U Ha
YPOBHE CpeHEro o01ero oopa3oBaHus, IPU ONPEIEICHUH COACPKATEIbHON XapaKTEPUCTHKH IIeTIeH
U3Y4YCHHs IIPEIMETa HAaIpaBICHUEM IEPBOCTENICHHON 3HAYMMOCTH TPAJAULMOHHO MPU3HAETCA
(GopMHpOBaHHE OCHOB XUMHMUYECKOW HAaykl Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMUS,
IIPAKTUYECKON JESATEIbHOCTH YEJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyabTyphl. C



METOJIMYECKON TOYKH 3PEHUSI TaKOW MOAXOJ K OMPEACNICHUIO LeNeH U3YUeHUs MpeaMeTa SIBISCTCS
BIIOJIHE OTIPaBJaHHBIM.

CornacHO 1NaHHOM TOYKE 3pEeHMs] TJABHBIMHM IIEJIIMU HU3YYEHHUs MpeaMeTra «XUMHUsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHME CHCTEMbl XHMHUYECKHMX 3HAHUM Kak BaKHEWIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHONH KapTUHBI MHpaA, B OCHOBE KOTOPOM JI€KaT KIIIOUEBble IOHATHUSA,
(dyHIIaMEHTAJIbHBIE 3aKOHBI W TEOPUM XUMHUHU, OCBOCHHE sSI3bIKa HAyKH, YCBOCHUE U
MOHMUMAHUE CYIIHOCTH JOCTYIHBIX OOOOMICHWI MHUPOBO33PEHYECKOTO  XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHuEe W pPA3BUTUE TPEIACTABICHUN O HAYYHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMHUYECKHUX peakuui, HeOOXOIUMBIX ISl IPUOOPETEHUsI YMEHUN OpUEHTUPOBATHCSA B MUPE
BEUIECTB WU XHMHUYECKHUX SIBICHUN, HMMEIOIIUX MECTO B MPHUPOJAE, B MPAKTUYECKON U
MMOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHHI M CIOCOOOB AESITENBbHOCTH, CBSI3aHHBIX C HAOMIOJEHHUEM M OOBSICHEHHEM
XUMHAYECKOTO OKCHEPUMEHTa, COONIOJIEHHEeM TMpaBwil  0e30macHOro  oOpamieHusi ¢
BEILIECTBAMH.

Hapsiny c¢ atuMm, conepskaTenbHas XapaKTepUCTHKa IeNeld W 3aJad HU3y4YeHHs MpeaMeTa B
IporpaMMe 1Mo XMMUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU B
cucteMe cpefHero obmero odpazoBanusi. CerogHsi B MPEMOJABAHUM XHUMHUU B OOJBINCH CTENEHU
OTIAETCS MPEATIOYTCHUE MTPAKTUICCKOW KOMITOHEHTE COJIEpPKaHUsl OOYYCHHSI, OPUCHTUPOBAHHON Ha
MIOATOTOBKY BBIMYCKHHMKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BiIaIeioNero He HabopoM 3HaHUi, a
(GYHKIIMOHATBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMU aKTUBHOT'O MOJIyUYEHUS 3HAHUH U
MPUMEHCHHS UX B PEATHHOMN KH3HU JIJIS PEIICHHSI TPAKTHICCKUX 33]1ad.

B cBsI3u ¢ 3TUM NpU H3ydeHUU MpeaMeTa «XUMHEs JOMUHUPYIOIIee 3HAaUeHHUE TPUOOPETAIOT
TaKue LeH U 33J]a4i, KaK:

amanrtanus oOydJaromuxcsi K yCIOBHSIM JWHAMUYHO pa3BHUBAOIIErocs Mupa, GopMupoBaHUE
WHTEJUICKTYaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEHMICHHH B KOHKPETHBIX >KH3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHHE Y 00YJarOIIUXCS KIIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIUH), UMEIOIINX
YHUBEpPCAIbHOE 3HAYCHHE ISl Pa3IMYHBIX BUJOB JIEATEIBHOCTH: PEIIEHUsS MpoOseM, IOUCKa,
aHanu3za U o0paboTku WHGOPMAIUU, HEOOXOJAMMBIX JUIsi TMPHUOOPETEHHUS] ONBbITa JAESITEIbHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B TO3HAHMM XHMHH, a TaKXe JUIS OLEHKH C MO3UIUi
IKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPraHU3M
YeJloBeKa U MPUPOIHYIO CPENY;

pa3BHTHE IT03HABATEIBHBIX WHTEPECOB, WHTCIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0ydaromuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHUS 1O XHUMHU B
COOTBETCTBUHM C KH3HEHHBIMU MOTPEOHOCTSIMH, HCIOIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIC
TEXHOJIOTUH I TOUCKAa W aHaIu3a y4eOHOW W HAYYHO-TIOMYJISIPHON WH(GOPMAIUU XUMHYECKOTO
CoJIepKaHUS;

(dbopMUpOBaHHE U pa3BUTHE y OOYYAIOIIUXCSI ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOII01aTEIPHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIMMBI, B YACTHOCTH,
MIPY IJIAHUPOBAHUH ¥ ITPOBEJICHUU XUMHUYECKOTO IKCIICPUMEHTA,

BOCIHUTAHHUE Y 00y4arOImUXCsl YOk AEHHOCTH B T'yMaHUCTHUECKON HAMPaBIEHHOCTH XUMHH, €€
B2XHOU POJIU B PEIICHUH TNI00ATBHBIX TPOOJIEM PAIMOHAIBHOTO TPUPOIOTIONH30BAHUS, TOTIOTHEHHS
SHEPTETHUYECKUX PECYPCOB U COXPAHEHUS MPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOMUMOCTH
OepeXHOr0 OTHOILIEHUS K MPUPOAE M CBOEMY 370pPOBbIO, a TaKXKe MPUOOpEeTEeHHUs OIbITa



HCIIOJIb30BAHUA MMOJTYYCHHBIX 3HAHUHN IJI IPUHATHUSA T'PaMOTHBIX peH_IeHI/If/’I B CUTYyallUAX, CBSA3aAHHBIX
C XUMHNYCCKUMU SIBJICHUAMU.

B ydebHOM miaHe cpeaHero ooOmiero oOpa3oBaHMs MpeAMeT «XHMHUS» 0a30BOr0 ypPOBHS
BXOJIUT B COCTaB MPEeaAMETHOM 00macTi «EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

OO1iee YUCIIO YacoB, OTBEAEHHBIX IS U3YyYCHHsS XHMHH, Ha 0Aa30BOM YpPOBHE CPEIHETO
obmiero oopazoBanus, coctaBisieT — 34 vaca (1 gac B Hefelno).



COJAEP/)KAHUE OBYYEHUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

IIpeamer opraHnyYeckod XHMMHH: €€ BO3HUMKHOBEHHE, Pa3BUTHUE M 3HAYCHUE B IIOJYYCHUH
HOBBIX BEILECTB U MaTepuasoB. Teopus cTpoeHus oprannyeckux coennHenuil A. M. byrneposa, eé
OCHOBHbIE TOJ0XeHUsA. CTpyKTypHbIe (HOPMYJIbl OpPraHMYECKUX BellecTB. ['OMOJIOrus, M30MEpHsL.
XuMUYecKas CBSI3b B OPraHU4ECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o kiaccuukanuu OpraHMYecKuX BemiecTB. HoMmeHkmaTypa opraHMYecKHX
COEMHEHMI (cHcTeMaTHuYecKas) U TPUBHAJIbHbIE HA3BAaHUS BaXKHEMILNX NPEICTABUTEIEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHUs BEIIECTB M HMX IPEBPALICHUI: O3HAKOMIICHUE C
o0pa3liaMu OpPraHMYeCKUX BEHIECTB M MaTepUalaMd Ha UX OCHOBE, MOJICIMPOBAHUE MOJICKYII
OpPraHUYECKUX BEIIECTB, HAOIIO/IEHNE M ONMMCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IUIaBJICHHUE, OOYIIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKMH psaA. Meran M d3TaH — npocTenmue
MPECTaBUTENN AJTKAHOB: (M3MUECKUE U XMMHYECKHE CBOMCTBA (pEaKkIMH 3aMEIICHHsI U TOPEHUs),
HaXO0XJACHUE B IPUPOJIE, IOIYUCHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOEHHUE, FOMOJIOTMYECKMH psA. DTUIEH W NPONWIEH — IpOocTeiine
MPEJCTaBUTENIN AJKEHOB: (PHU3MUECKHe ¥ XHWMHUYECKHE CBOWCTBA (peakUuu THIPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPHU3allin), IOJIy4€HNE U IPUMEHEHUE.

Anxaguensl: OyrtaaueH-1,3 u wmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE XHUMHUYECKUE
cBOMcTBa (peakuus noauMepusanun). [lonyyeHre CHHTETHYECKOro KaydyyKa U Pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN PsiA. ALETHIEH — MpOCTeHIINi
MIPE/ICTaBUTENb AaJKWHOB: COCTaB, CTPOEHHE, (PU3MUEeCKHMe M XHMHUYECKHE CBOICTBa (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALUH, TOPEHNUS ), TOTydeHHE U TPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHMe, (U3MYECKHME M XUMHMYECKHE CBOMCTBa (peakiuu
TraJIOTEHUPOBAHUS W HUTPOBAHMs), NOJyYeHHE W TpuUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u Xumuyeckue c@OUCMBA (PeaKyuu 2ai02eHUpOBAHUs U HUMPOBAHUs), NOJYYeHue U
npumenenue.  TokcMuHOCTH  apeHOB. ['eHeTHueckas  CBA3b  MEXAY  YIVIEBOAOPOJaMH,
MIPUHAUIEKANIMMU K Pa3IU4HbIM KJIacCaM.

[IpupoaHbie HCTOYHUKH yTIeBOA0POAOB. [Ipupoanblil ra3 u nonmyTHble HeQTsAHbIE ra3bl. HedTh
n eé¢ mnpoucxoxiaeHue. CrnocoObl mnepepabOoTKM HEePTH: MEpPeroHkKa, KPEKUHI (TepMUYECKUH,
KaTalIuTU4eckuit), nuponus. [TpoaykTsl nepepaboTku HeTH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH U
B ObITY. KaMeHHBII yroib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHs] BEUIECTB M MX IPEBpPALICHUN: O3HAKOMIICHHE C
oOpa3namMu IUIacTMacc, KaydyykoB M pe3uHbl, kouiekuuu «HedTb» u «Yronb», MonenupoBaHue
MOJIEKYJI YTJIE€BOAOPOAOB U raJIOr€HONPOU3BOIHBIX, IPOBEIEHNE NIPAKTUYECKON PabOThI: MOTydYEeHUE
JTUJICHA U U3YYEHHE €r0 CBOUCTB.

PacuérHble 3anaun.

Boruncnenus mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BElIECTBAa WM MPOAYKTA PeaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX
BELIECTB MJIU IPOAYKTOB PEAKIIH).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTPOEHHUE, (QU3NYECKHUE U
XMMUYECKHE CBOMCTBA (peakiuy ¢ aKTUBHBIMH METalllaMM, TaJlOT€HOBOJOPOJAaMH, TOpEHHUE),




puMeHeHne. BonopoaHbie CBA3M MeXAy MOJEKyJaMu COUPTOB. J(elicTBUE METaHOIA U ATAHOJA Ha
OpPTraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CIUPTHL. DTUIEHIVIUKONb U TJMLEPHUH: CTPOEHHE, (PU3NUECKUEe U XUMUYECKHE
CBOMCTBa (B3aMMOJEICTBHE CO LIETOYHBIMU METAJIJIaMH, KaueCTBEHHAs! pEaKLMsl HA MHOTOaTOMHBIE
cnupThl). JlelicTBUE HA OpraHu3M uenoBeka. [IpuMeHeHne rimnepuHa u STUIICHTJIUKOIISL.

®deHou: CTpOEHUE MOJIEKYIbI, (hU3MUECKHEe U XMMUYECKHE CBOWCTBA. TOKCHMYHOCTH (eHOoIa.
[Ipumenenue denomna.

Anbreruapl u kemousi. QopManbAeTHl, alleTalbIeT U/ CTPOCHUE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBAa (pEaKIMM OKUCIEHMSI U BOCCTAHOBJECHMS, Kaue€CTBEHHBIE PEAKIMH), IOJyYEHUE W
IIPUMCHEHHE.

OHOOCHOBHBIE Ipe/ieNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHas M YKCYCHas KHCIOTBI:
cTpoeHue, (pusnyueckue U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME sl Kilacca KHUCIOT, PeaKIus
sTepuUKaIMK), TOoJdydeHne u mnpuMeHenue. CrTeapuHOBas M OJCHHOBAas KHUCIOTHI Kak
IIPEJCTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KHMCJOT, HX
MOIOIIIEE JEICTBHE.

Crnoxable 3(UpHl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAponu3 CIIOXHBIX 3(UpOB.
AKupsl. I'maponus xupos. [Ipumenenne xupoB. buosnorudeckas poib KUPOB.

VYraeBopl: cocTaB, KiIacCU(pUKALM YIiIeBOJAOB (MOHO-, IU- W Hojucaxapuiabl). ['moko3a —
IPOCTEHIIMA MOHOCAaXapHuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUecKue U XUMHYECKHUE
cBoiicTBa (B3ammonericteue ¢ ruapokcuaoM meau(ll), okuciaeHne amMmMuadHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiIEeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKACHWE B TPUPOJAE, IPHUMEHEHHE,
6uosiornyeckas posb. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemnono3a kak npupoiHble noiaumepbl. CTpoeHue Kpaxmalla M LEJIIH0JI03bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaia (TUIpon3, KaUeCTBEHHAs PEaKIUs C UOAO0M).

OKClepUMEHTAJIbHbIE METO/Abl HM3YyYEHHUs BEUIECTB M MX MPEBpAIlCHMI: IpPOBEIEHUE,
HaOJI0ZICHNEe U ONMCaHHWEe JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbIE PEaKIUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHME »5TaHoina okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB
(B3auMmopelictBue ruuepuHa c¢ rugpokcunom meau(ll)), anpaernnoB (okuciaeHHE aMMHAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcunom meau(ll), B3aumoneiicTBue Kpaxmaiaa C HOIOM),
MIPOBE/ICHUE NMPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHUCIOTHI.

PacuérHsble 3anaun.

Boruncnenus no ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BELIECTBAa WIM MPOAYKTA PEAaKIIUU 0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXOAHBIX
BEIIECTB WU MPOIYKTOB PEAKLIUH).

A3oTconepikalie opraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTEl Kak amM(poTepHble OpraHndeckue coenuHeHus. Ou3nyecKkue U XUMUYECKUE
CBOMCTBa aMUHOKHUCIIOT (Ha mpUMepe IrIuIHa). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsi CTPYKTypa OelKoB. XHMHUYECKHE CBOHCTBa O€IKOB: THAPOJM3, JI€HATypalus,
KayeCTBEHHbIE PeaKMU Ha OEJIKH.

DKcriepUMEHTAIbHbIE METO/bl HM3y4YeHHUs BEIIECTB M HUX MpeBpallleHui: HaOoJeHuEe Hu
OIMCaHNE JIEMOHCTPAI[MOHHBIX OIBITOB: J€HATypalusi OeJIKOB MPHU HAarpeBaHUU, LIBETHBIE PEAKIUU
0€JKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA

OCHOBHBIE TIOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHH: MOHOMEp, IOJIHMED,
CTPYKTYpPHOE€ 3BE€HO, CTEIEHb IOJIMMEPU3aLUH, CPEIHA MOJEKyJsApHas Macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH — MOJIMMEPU3ALINS U IOJUKOHIECHC AL



DKcIepUMEHTAIbHbBIE METOJbl W3YYEHHsS] BEIIECTB W HUX IMPEBpAICHUA: O03HAKOMIICHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H IpU M3yuyeHUM opraHumdeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSA Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK U MOHATHUH,
SIBJIIOIIMXCS] CHCTEMHBIMH ISl OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OO01iue ecTeCTBEHHO-HAYYHBIE MOHATHUA: SIBJICHHME, Hay4HbIM (akT, runoresa, 3aKOH, TEOpUs,
aHamM3, CUHTE3, KiIaccu(ukauus, TNEePUOAUYHOCTb, HAOIIOACHUE, HU3MEPEHHUE, HKCIEPUMEHT,
MO/JICIIUPOBAHUE.

®duszuka: maTepus, SHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYyJla, SHEPreTUYeCKHil ypOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE€ COCTOSIHHE BelIecTBa, (PU3UYECKUE BEJIUYUHBI M €AUHMIIBI UX
U3MEpEHUsl.

buonorusi: knetka, opraHu3Mm, Ouocdepa, OOMEH BeELIECTB B Opranusme, (oTocuHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBObL, JKUPHI, (DEPMEHTHI).

I'eorpacdus: MuHepabl, FOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAEMbIE, TOTLIINBO, PECYPCHI.

TexHoNOrHsA: NMHUIIEBBIE MPOIYKTHI, OCHOBBI PAIlMOHAIBLHOTO IHTAHHS, MOIOIIUE CPEICTBA,
JICKApCTBEHHBIE M KOCMETHYECKHE TpenapaThl, MaTepHajbl M3 MCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHMU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHUSI 00YUAIOIIUMHUCS TIPOTPAMM
cpenHero ooOmero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpeAMETHBIM U TpeaMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOM JJIsi pa3paboTKU MIaHUPYEMbIX Pe3yJIbTaTOB OCBOCHUS MPOTPaAMM CPETHETO
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-EATETbHOCTHBINA MOAXO.

B cOOTBEeTCTBMM C CHCTEMHO-JESATSIIBHOCTHBIM TIOJXOJOM B CTPYKType JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro oOIiero oOpa3oBaHMs BbIIEICHBI
CIIETYIOIIINE COCTABISIONINE:

OCO3HaHUE OOYYAIOIIUMHCS POCCHHCKON TpakJIaHCKOW HWJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIM4YMe MOTUBAILIUU K 00YYEHHIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KITFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUECKUX TPAIUILIMiA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOUIUXCS PYKOBOJCTBOBAaTbCS B CBOEU JI€ATEIbHOCTH
[[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, MPUCYIIMMH  [EIOCTHOM  CHCTEME XHUMHUYECKOTO
o0Opa3oBaHus;

HaJIM4YMe TIPABOCO3HAHUS IKOJIOTUYECKOW KYIBTYPhl U CIIOCOOHOCTH CTaBHUTH LIETH M CTPOUTH
KU3HECHHBIC TITAHBI.

JIMIHOCTHBIE Pe3yJbTAaThl OCBOCHUS MpeaIMeTa « XUMUS» JIOCTUTAIOTCS B SUHCTBE YUCOHOU |
BOCIIUTATENLHOW JIEATEIBHOCTH B COOTBETCTBHH C TYMAHHUCTHUYECKUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH W HJ€ATaMHU POCCHUUCKOTO TpakJaHCKOTO OOIIEeCcTBa,
NPUHATHIMU B OOLIECTBE HOPMaMU M TpaBUJIAMH IOBEACHUS, CIOCOOCTBYIOIIMMHU IIpoIeccam
CaMOIIO3HAHUsl, CAMOPA3BUTHUS M HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YJarOIINXCSl.



JIMYHOCTHBIE PEe3YNbTAaThl OCBOCHHS TMpeaAMeTa «XHUMHUS» OTPaXKaT CcHOpPMHPOBAHHOCTH
OTIbITa MO3HABATENBHON U MPAKTHUECKOHN JIEATENHHOCTH 00YYaIOIIUXCS M0 peanu3aliyl MPUHITHIX B
oOniecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOT0 BOCIUTAHMS:

OCO3HaHUs OOYYAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEJICTAaBICHUS] O COLHMAIbHBIX HOPMAaxX H TMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIICKTHBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIHHOCTH TPHU CO3JaHUHM YYEOHBIX IMPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHMMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI APYTUX MPU
aHaJIM3€e Pa3IMYHbIX BUJOB YU€OHOU NEATEIHHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleINI0 OT€YECTBEHHON XUMUU;

YB)XEHHUS K IMPoIlecCy TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHKCHHSI HAYKU €CTh PE3YJIbTAT JJINTEIbHBIX HAOJIOJICHUN, KPOIIOTIUBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB,

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYY€HUHU U MOCIEAYIONIEM aHaIu3e HHPOPMAIIH O
MEePEIOBBIX JOCTIKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUICCKOTO ITOBECHHSI,

CIIOCOOHOCTH OILIEHHMBATh CUTYallUH, CBS3aHHBbIE C XUMHUYECKHUMH SBICHHUSIMH, U TPUHUMATH
OCO3HaHHBIE PEIICHNUs, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEJIEHWE M TIOCTYIIKH CBOWX TOBAPHUINECH C TO3UIUI
HPABCTBEHHBIX H ITPABOBBIX HOPM U OCO3HAHWE TIOCIICICTBUN ITHX MOCTYITKOB;

4) popmMupoBaHNA KYJbTYPHI 310POBbS:

MOHUMAHUS [IEHHOCTeH 30pOBOTO U 0€30MacHOro o0pas3a >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

coOJTr0IeHUsI TIPaBHIT 0€301TaCHOTO 0OpaIeHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U
B TPYAOBOH J€ATEIbHOCTH;

MMOHUMAaHHUS [ICHHOCTH MPaBUJI HHIMBUYaTIbHOTO U KOJUIEKTHBHOTO 0€30MacHOTO MOBEICHUS B
CUTYAITUSAX, YTPOIKAIOITUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBHA W HENPHUATHUS BPEIAHBIX TMPHUBBIUEK (YIOTPEOJICHUS aJIKOTOJIS,
HApKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW  KOMITETEHTHOCTH B YUEOHO-HCCIICIOBATEIILCKOM  JICSATCILHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW M JPYTHUX BUIAX JCSITCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUH TNPAKTHUYECKUX 3a/]a4  COIHAIBHOMN
HAMpaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUIECKOMY M3YUYeHHIO Mpodeccuil pa3TuyHOro pojia, B TOM YHCIIE HAa OCHOBE
MPUMEHECHHS TTPSIMETHBIX 3HAHUH 110 XHMHH;

YBaXCHHSI K TPYJTY, JIOISAM TPy U pe3yiIbTaTaM TPYAOBOH JeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUIYaJbHOW TPAeKTOPUHU OOpa3oBaHUs, Oymyien
npodeccun U peanuzanuu COOCTBEHHBIX KXU3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIIECTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:



9KOJIOTHYECKH IIeJIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJIE, KAK HMCTOYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIie;

MMOHUMAaHHUS TJIOOAIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL;

OCO3HAaHUS HEOOXOJMMOCTH HCIOJB30BaHUS JOCTIDKEHUN XUMHH JJI PEHICHHS BOIPOCOB
palMOHAIBHOTO MPUPOAOIIOIB30BAHMUS;

AKTUBHOT'O HENPUATHS JECHCTBUH, IPUHOCAIINX BPEl OKPYKAIOIIEH MPUPOTHON Cpeie, YMEHUS
MIPOTHO3UPOBATh HEOIArONMPUATHBIC 3KOJOTHYECKHE MMOCICICTBUS MPEINPHHIMACMBIX JIEHCTBUI H
MpeOTBpALATh HX;

HAJIUYUSI PaA3BUTOrO HKOJOTHMYECKOIO0 MBIIUICHUS, JKOJOTMYECKOHW KYJbTYpbI, OIbITA
JIEATCIbHOCTH  AKOJIOTMYECKOM  HAampaBJIECHHOCTH, YMEHHSI  PYKOBOJCTBOBaTbCS MMHU B
MO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIILHOM NPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTHUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 0OLLECTBEHHOM MTPaKTUKU;

MOHWMAHHUS CHeMUUKA XWMHH KaK HAayKd, OCO3HaHUs ¢€¢ poiau B (popmupoBaHUU
paIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEIOCTHOTO IMpEACTaBICHHs 00 OKpY>Karolem
MHpE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU
po0JIeM COXPaHCHHSI TPUPOTHOTO PABHOBECHS;

YOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJII COBPEMCHHOW IMBWJIM3AIMUA: B €€
T'YMaHUCTUYECKOW HAIPABICHHOCTH M BaXHOW pOJM B CO3/IaHUM HOBOW 0a3bl MaTepHaibHOU
KYJIbTYPbI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOU,
SHEPTeTUYECKOMN, MUIIEBON U IKOJOTUUECKOU O€30MaCHOCTH, B PA3BUTHUU MEIUIIMHBI, 00eCIIeueHUN
YCJIOBHH YCIIEITHOTO TPY/Ja U YKOJIOTHYECKH KOM(DOPTHOM JKU3HU KAXKIOTO UjeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM  IPaMOTHOCTM: TOHMUMAHMS  CYIIHOCTM  METOJOB  IO3HAHMS,
HCIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJNB30BaTh MOJIy4aeMmble 3HAHHS IS
aHann3a U OOBSICHEHHUS SBIICHUM OKPY’KAIOIIET0 MUPA U MPOUCXOAIINX B HEM W3MEHEHUU, YMEHUS
nenath 0OOCHOBAHHBIC 3aKJIFOUEHHSI Ha OCHOBE HAYUYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IEIbIO
MOJy4YEeHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUUYECKUE 3HAHUS ISl pelleHus MpodiieM B
peaNbHBIX KU3HEHHBIX CUTYalUAX;

HMHTEpECca K MO3HAHUIO U UCCIIEN0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30oBaHHI0 M caMOOOpa3oBaHHIO, K
AKTUBHOMY TIOJTYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTIMHU;

WHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3nuvHbIX chepax mpodeccnoHaabHOM NeITeTbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3yiIbTaThl OCBOSHHS YUeOHOTO mpeaMeTa «XUMHUs» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe Ui (OPMUPOBAHUS MHPOBO33PEHHS OOYYAIONIMXCS MEXKIUCIUTUIMHAPHBIC
(MexXIpeIMeTHbIE) O0IIeHayYHbIEe MOHATHUS, OTPAXKAIOIINE 1IEIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
CHGHI/I(bI/IKy MCTOHOB IIO3HAHUSA, HCIIOJIB3YEMBIX B CCTCCTBCHHBIX HAYKaxX (MaTepI/ISI, BE€IICCTBO,
9HEprus, SBICHUE, POIECC, CHCTEMa, HAYUHBIN (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEI0OBaHKE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHUE);



YHUBEpCaJbHbIC y4deOHBbIE NeicTBUS (IIO3HABATENbHbIE, KOMMYHHKATUBHBIC, PETYISTHBHBIC),
obecnieunBaromue (GopMUpPOBaHUE (PYHKIIMOHAIBHONH TI'PAMOTHOCTH W COITMAIBHONH KOMITCTCHIIHH
o0ydJaronmxcs;

CIIOCOOHOCTh o0y4aromuxcs HCIIOJIb30BAaTh OCBOCHHBIE MEXIAUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHUBEpCAIbHbIE yueOHbIe IEHCTBUS B TO3HABATEIBHON U COLIMATBHOM
IIPaKTHKE.

MeranpeaMeTHbIe  Pe3yJbTaThl  OTPAKAIOT  OBJIAJICHUE  YHHUBEPCAJIBbHBIMU  y4COHBIMH
MMO3HAaBATCIIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIITUBHBIMU HGI;'ICTBI/ISIMI/I.

OBi1ajieHNe YHHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JIOrMUYecKHUE AeHCTBUSI:

CaMOCTOATENIbHO  (OPMYJIIMPOBATh H  aKTyaJu3UpOBaTh MpoOJeMy, BCECTOPOHHE ¢
paccMaTpuBarh;

ONpENCIATh IENU JIeATSIBHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUU WX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIIOIb30BaTh TMPHU OCBOCHWM 3HAHUW TPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICIATH
XapaKTCPHBIC IMPpU3HAKH HOHATHHU u YCTaHaBJIMBATb nux B3aNMOCBA3b, HUCITOJB30BATH
COOTBCTCTBYIOIIUEC TOHATUA IJIA 06"I)$ICHGHI/I$I OTACIIBbHBIX (1)aKTOB u ﬂBHeHHﬁ;

BBIOMPATh OCHOBAHUSI M KPUTEPUH LTSI KIacCU(UKAIIMHU BEIIECCTB U XUMHUYECCKUX PEaKIIHii;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH;

CTPOUTH JIOTMYCCKHUE PACCYKICHUSA (I/IHIIyKTI/IBHI)Ie, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPHBAEMBIX SBICHUSX, (OPMYIHUPOBATH BBIBOIBI H
3aKJTIOYCHUS,;

MPUMEHSTh B MPOLIECCE TMO3HAHMS, HUCIOIb3yeMble B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, TPeoOpa3oBbIBaTh MOJIEIbHBIE MPEACTABICHUS — XMMHUYECKUN 3HAK (CUMBOJI) AJIEMEHTA,
Xxumuueckas Gpopmysa, ypaBHEHHE XUMUYECKOW peaKuu — MpU PEIIEHNN YUYEOHbIX MO3HABATEIbHBIX
U TIPaKTUYECKHX 3a/lady, MPUMEHSATh HA3BaHHbIE MOJIENbHBIE TPEICTABICHUS 7S BbISBICHUS
XapaKTEepPHBIX MPU3HAKOB N3YYa€MbIX BEIIECTB M XUMUUECKHUX PEAKIIHA.

2) 0a30BbIe HCCIeN0BATENbCKUE e CTBUS:

BJIaACTh OCHOBAMHU METOJJ0B HAYUYHOT'O IMMO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMynupoBaTh IeIM W 3aJa4d  UCCIIEJIOBAHMs, HCIOJIb30BaTh TIOCTaBJICHHBIE W
CaMOCTOSITENNbHO CHOPMYITUPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHPOBaHUSI TUTIOTE3HI 10 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CY)KJIEHU;

BJIaACTb HABBIKAMH CaMOCTOSTCIBHOI'O0 INIAHUPOBAHHUA W  HNPOBCACHUA YUYCHHYCCKUX
HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaONIOaTh 3a XOJOM IPOIEecCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3yibTar, (OpMyIUpoBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCUTEIHEHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB HCCIICIOBAHUS, COCTABJIATH OOOCHOBAHHBIH OTYET O MPOJICITAHHOM
pabore;

MPUOOPETATh OMBIT YUEHUYECKOM MCCIEA0BATENHCKOW M IPOEKTHOU NEATEeIHbHOCTH, IPOSBISAThH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIIeHUs MPAKTUYECKUX 3a/1ad,
MPUMEHEHHIO Pa3TMYHBIX METO/IOB MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX HUCTOYHHMKAX MH(OpManMM (HaydHO-TIOMYJIApHas JUTepaTypa
XUMHUYECKOTO COJEpKaHus, CIpPaBOYHbIE TMocoOus, pecypchl VHTepHEeTa), aHAIM3UPOBATH
MH(OPMAIIHIO PA3TUYHBIX BHIOB U ()OPM MPE/ICTABICHHS, KPUTHIECKH OLIEHUBATh € JOCTOBEPHOCTh
Y HETIPOTHUBOPEYUBOCTH;

dbopmMynupoBaTh 3ampochl W TMPUMEHATHh PA3IUYHBIE METOABI TIPU TIONCKE M O0TOOpe
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YI€OHBIX 3a7a4 ONPEeAeIEHHOTO THIIA;



npuoOpeTaTs OMBIT HCHOJIb30BAHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTUMAIBbHYIO (OpMY TpencTaBlieHus WHpoOpManuu (CXEMHl,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

MCIOJIb30BAaTh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA IPU paboTe ¢ XUMHUECKOW MH(OpMAIHEH:
IPUMEHATh MEXIpeAMETHbIe ((pU3MUecKue M MaTeMaTH4ecKHe) 3HAKW U CHMBOJIBL, (OpMyIIbI,
a00peBHaTypbl, HOMEHKIIATYPY;

MCIOJIB30BATh U MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISATHOCTH.

OgBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BONPOCHI 10 CYLIECTBY OOCYXJIaeMOH TeMbl B XOJ€ Juajora W/WiaM JUCKYCCHH,
BbICKa3blBaTh  UJAEH, (HOPMYyIUpOBaTb CBOM  IPEJUIOKEHUS  OTHOCUTEIBHO  BBIOJIHEHMS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C HPE3CHTALMENW pEe3yJIbTaTOB IIO3HABATEIbHON JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHMKAMHU IPU BBIOJHEHUHM XMMHUYECKOTO SKCIIEPUMEHTA,
IIPAaKTUYECKON pabOThl MO HCCIEI0BAaHUIO CBOICTB M3ydaeMbIX BELIECTB, pealu3alllyd y4eOHOro
npoekTa ©u (QOpPMYIMPOBaTH BBIBOABI IO pPE3yJlbTaTaM IPOBENEHHBIX HCCIEIOBAHUN MYyTEM
COTJIACOBAHUS TIO3UIUH B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

OsJiajieHNe YHHBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaThb M OCYLIECTBJIATH CBOKO I103HABATEIbHYIO J1€ATEIBbHOCTD,
omnpezaenss €€ LeNW W 3aJauyd, KOHTPOJIMPOBaTb M IO Mepe HeoOXOJUMOCTH KOPPEKTUPOBATH
IpeagaraéMplii aJrOpUTM JAEUCTBUH IPU BBINOJIHEHMH YYEOHBIX W HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosiee >PPEeKTUBHBIN CIOCOO0 MX peleHHs] ¢ Y4ETOM IOJIyYE€HHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJBTATHBI

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD» OTPaXKakoT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-HAYyYHOMH
KapTUHBl MHpA, POJIM XUMHH B TIO3HAHUU SIBJICHHN TPHUPOJLI, B (POPMUPOBAHUU MBIIUICHUS W
KYJIbTYpPBI INYHOCTH, €€ (PYHKIIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOMN AJISl PEIICHUS MPAKTUYECKUX
3a/1a4 ¥ HKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3[I0POBBIO U IPUPOJIHON cperie;

BJIAJICHUE CHCTEMON XMMHWYECKHX 3HAHUW, KOTOPAs BKJIIOYAET: OCHOBOIIOJATAOIINE MOHITHUS
(XMMHUYEeCKUI DJIEMEHT, aTOM, OJJIEeKTpOHHas 000J0YKa aToMa, MOJEKyJa, BaJeHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XUMHUYECKas CBsI3b, CTpyKTypHas Qopmyna (pa3BépHyTass W
COKpaIliéHHasi), MOJb, MOJISIpHAsl Macca, MOJISIPHBIA O00BEM, YIIIEPOIHBIA CKeNeT, PyHKIIMOHATbHAS
rpymnmna, pajaukai, U30Mepusi, ©'30MEpbl, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIJIEBOJAOPOIbI, KUCIOPOT
M a30TCOJAEpKAIINE COCTUHEHUs, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEJIMHEHMS); TEOPUH U 3aKOHBI (TEOpHUsl CTPOCHUS opraHnyeckux BemiectB A. M. BytiepoBa, 3akoH
COXPAaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOIUYECKHUH S3bIK XUMUU; MUPOBO33PEHUECKHE
3HaHUs, JIeKAIIME B OCHOBE NMOHUMAHMUS NPUYMHHOCTH U CHUCTEMHOCTM XUMHUUYECKUX SIBJIICHUH,
(hakToNOrMuecKue CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJIyUEHHU M OE30MacHOM HCIOJIb30BaHUU
BOKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MIPAKTUICCKOM JCSITEIIBHOCTH YEJIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIC MPU3HAKU MOHSATHH, YCTAaHABIMBATH UX
B3aMMOCBSI3b, HCIOJIb30BATH COOTBETCTBYIOIIME IOHATUS MPHU ONUCAHMM COCTaBa, CTPOEHUA U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHU;



c(OPMHPOBAHHOCTh YMEHHMI HCIIONB30BaTh XMMHUYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOH) (OpMyJ OpPraHMYECKUX BEIIECTB U
YPaBHEHUM XMMHYECKUX pEakLUi, M3rOTaBIMBaThb MOJEIU MOJIEKYJ] OPraHMYECKHX BELIECTB JUIS
WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH YCTAHABJIMBATH MPHHAJIC)KHOCTh HM3YYCHHBIX OPraHUYECKHX
BEIIIECTB I10 UX COCTaBY U CTPOEHUIO K ONpeIeEHHOMY KJIacCy/TpyIIe COeAUHEHNH (YTI1eBOAOPOIbI,
KHUCJIOPOA M a30TCOJEpXalllie COEAMHEHUs, BBICOKOMOJIEKYJISIPDHBIE COEAMHEHUs), JaBaTb MM
HazBaHMs 1o cucremarnyeckoil HomeHkiatype (IUPAC), a Ttaxke NpuUBOAUTH TPUBHAJIBHBIE
Ha3BaHMsI OTIENbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, NPONWIEH, ALETUIEH, 3TUJICHIJIMKOJIb,
rauueput, ¢GeHon, QopMaibIeruj, aueTaibIeru], MypaBbUHas KHUCIOTa, YKCYCHas KHCJIOTa,
OJIEMHOBAs! KMCJIOTA, CTeapUHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, KpaxMal, HeJlII103a, [NINIUH);

c(OPMHPOBAHHOCTh yMEHHUS OIPECNATh BUAbBI XUMHUYECKOW CBS3M B OPraHMYECKUX
COEUHEHUX (OIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHHS TMPUMEHSTH IIOJIOKEHUSI TEOPHUM CTPOEHUS OPraHUYECKHX
BemectB A. M. bytnepoBa Ui 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3HUECKUE U XUMHUYECKUE
CBOWCTBA TUIHMYHBIX IPEJCTABUTENIEH DPA3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (MEeTaH, 3TaH,
STUJICH, MpPONWIEH, aueTwieH, OyraaueH-1,3, mermnOyraaueH-1,3, OeH30i1, MeTaHONI, 3TaHOI,
STHJICHIJIMKOJb, TIUIEPUH, (DEHOJ, ameTalbleruja, MypaBbHHAs W YKCYCHAas KHCJIOTHI, TJIIOKO03a,
Kpaxmall, LEJII0J03a, aMUHOYKCYCHasl KHCIIOTa), WJUIIOCTPUPOBATh I'€HETUYECKYIO CBS3b MEXKIY
HUMH YpaBHEHHUSIMHM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIMHA C HMCIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaThb MCTOUYHUKH YIJIEBOJOPOIHOTO ChIpbs (HE(TH,
MPUPOAHBIN Ta3, yroyib), CHOCOOBI UX MEpepadOTKHM M MPAKTUYECKOE NPUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCICHUS MO XUMHUYECKUM YpaBHEHMSM (Macchl,
0o0BbEMa, KOJIMYeCTBa MCXOJAHOIO BEIECTBA WJIM MPOJAYKTA PEAKIMH MO M3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MPOJYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHHWH BIaleTh CUCTEMOH 3HaHHMN 00 OCHOBHBIX METOJaX Hay4HOTO
MO3HAHUS, UCIOJIB3YEMBIX B XMMUHU TPU U3YYEHUU BEIIECTB U XUMHUECKUX sIBJICHUN (HaOII0AeHue,
U3MEpEeHHUe, SKCIIEPUMEHT, MOJEIUPOBAHKE), HCIIONb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHMS IS
NPUHATUS PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAlMsX, CBS3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHHEM;

c(OPMHPOBAHHOCTh yYMEHHUH COOJIOAaTh IpaBWia MOJb30BAHUS XMMHUYECKOM MOCYIOoW H
ab0opaTOpPHBIM O0OPYAOBAHUEM, a TAaKXKe MpaBHJIa OOpAIIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

C(OPMHPOBAHHOCTh yYMEHHUH IJIAHUPOBATH M  BBINOJHATH XMMUYECKMHA OKCHEPUMEHT
(mpeBpallleHusT OPraHUYECKUX BEUIECTB IPU HArpeBaHUM, IOJYyYEHHE ITHIIEHA M H3YyYEHHUE €ro
CBOWCTB, KaYeCTBEHHbIE PEaKI[MM OPraHWYECKUX BEILIECTB, JIEHATypalus OCJIIKOB MpPU HarpeBaHHH,
LIBETHBIE peaKIMK1 OEJIKOB) B COOTBETCTBUH C MPaBUIAMHU TEXHUKHU O€30MaCHOCTH MPHU OOpaIeHUH C
BELIECTBAMH U JJaOOpaTOpHBIM O0OpYyIOBaHUEM, NPEACTABISTh pPE3yJbTaThl XHMHUYECKOTO
HKCHEepUMEHTa B (pOpMe 3aIMCH YPAaBHEHUI COOTBETCTBYIOLIMX PEAKIMi 1 (POPMYITHPOBATH BBHIBOIBI
Ha OCHOBE 3THUX PE3YNIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HMH(pOpMAaIUIo,
MOJTy4aeMyI0 U3 Pa3HBIX HICTOYHHUKOB (CpEACTBA MAacCOBOW mHpopManuu, IHTepHET U ApyTrux);



c(hOpMHUPOBAHHOCTh YMEHHUN COOIIOATh MPaBUiIa SKOJIOTUIECKH IeJIeCO00Pa3HOTO MOBEACHHS
B OBITY M TPYIOBOW JAEATEIBLHOCTH B MLENSAX COXPAHEHHs] CBOETO 3/0pPOBbS U OKpY)Karouiei
MIPUPOJHON Cpebl, OCO3HABaTh OIACHOCTh BO3JCHCTBHUS HA >KMBBIE OPraHU3MBbl OMNPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMAas cMbici mokasarens [1/IK, moscHATh Ha mpuMepax CrIoCOObI
YMEHBILIEHUS U MPEIOTBPALLCHHS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

I 00y4aroNIMXcs ¢ OrPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0pPOBbS: YMEHUE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUM;

JUISL CIETBIX M CIa0OBUIAIIMX OOYyYaroIIUXCA: YMEHHE HCIIOJIb30BaTh PEIbePHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaitns st 3anvcu XuMu4eckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakrHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Teopernueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmet oprannyeckoit xumuu. Teopus
. https://resh.edu.ru/
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
https://resh.edu.ru/
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2
29 HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, 6 | https://resh.edu.ru/
' QJIKaIUEHBI, AJTKUHBI
https://resh.edu.ru/
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 3 | https://resh.edu.ru/
’ uX rnepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
https://resh.edu.ru/
3.1 Cnuptsl. denon 3 2
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1 https://resh.edu.ru/
’ CnoxHbie dGuphI
33 VYraeBos 3 1 https://resh.edu.ru/




Hroro no pazneny

Pa3znen 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

13

https://resh.edu.ru/

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Paspnen S. BeicokoMoJIeKyIsipHbIE COCAUHEHUSA
5.1 [Inactmaccel. Kayuyku. Bonokna 1 https://resh.edu.ru/
Htoro no pazneny 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 33




INIOYPOYHOE IIJTIAHUPOBAHUE

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara
Tema ypoka Konrtpoubnbsie IIpakrnuyeckue uugpospie
n/n Bceero U3YYeHUS
padoTsbI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 [IpenmMer oprannyeckoil xumuu, eé | 5.09 https://resh.edu.ru/
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE '
Teopus cTpOCHUS OPraHUYECKUX httos://resh.edu.ru/
. N s://resh.edu.ru
2 coequHenunit A. M. Byrieposa, eé 1 12.09 2
OCHOBHBIE [10JIOKEHHUS
[IpencraBienue o K1accuPpUKaIUN
3 opranuyeckux BeuiectB. Homenknatypa | 19.09 https://resh.edu.ru/
(cucremaTuyeckas) U TpPUBHAJIbHBIE '
Ha3BaHMsI OPraHUYECKUX BEIIECTB
ANKaHBI: COCTaB M CTPOCHHE, https://resh.edu.ru/
4 1P 1 26.09 P
TOMOJIOTMUECKUHN PSJL
5 MeraH 1 3TaH — TpocTenIne | 3.10 https://resh.edu.ru/
MIPEICTaBUTENN aJTKaHOB '
. https://resh.edu.ru/
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 10.10 2
7 OTUieH U NpONUIeH — IpocTeiine | 17.10 https://resh.edu.ru/
MIPEICTaBUTENH aJTKEHOB '
g [TpakTuyeckas padora Ne 1. «ITomyuenue ] | 2410 https://resh.edu.ru/
STWIEHA U U3yYEHHUE €T0 CBONCTBY '
Ankanuensl. byraguen-1,3 u
https://resh.edu.ru/
9 MetunoyraaueH-1,3. [omyuenune 1 7.11
CUHTETHUYECKOTO KayuyKa 1 pE3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
. https://resh.edu.ru/
10 TOMOJIOTUYECKUH PAll. ALIETHUIIEH — 1 14.11

MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB




Brrunciienus mo ypaBHEHHIO XUMHYECKON

https://resh.edu.ru/

11 21.11
peakuuu
12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH 2811 https://resh.edu.ru/
apeHoB
13 ['eneTnyeckas cBsI3b yIiI€BOJOPOIOB, 512 https://resh.edu.ru/
IIPUHAIEKAIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
. https://resh.edu.ru/
14 MPUPOJIHBIN ra3 U MOMyTHHIE He(PTIHbIC 12.12
rassl, He()Th ¥ MIPOAYKTHI €€ rmepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
. https://resh.edu.ru/
15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC 19.12
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
16 Kontposnbnas paboTta mo pazaery 26.12 https://resh.edu.ru/
«YTJIeBOAOPOIBD
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 9.01 https://resh.edu.ru/
METaHOJ 1 3TaHoJ. BosopoaHas cBs3b
18 MHOroaToMHbIE CIIUPTHI: ITUIICHIIIUKOJIb U 16.01 https://resh.edu.ru/
TIIALEPUH
19 DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE 72301 https://resh.edu.ru/
1 XMMUYECKHE CBOWCTBA, IPUMEHEHUE
20 Anpaerunpl: GopManbaeTu u 30.01 https://resh.edu.ru/
areTanpaerua. AeToH
71 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE 6.02 https://resh.edu.ru/
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI
2 [IpakTuueckas padora Ne 2. «CBoiicTBa 13.02 https://resh.edu.ru/
pacTBOpa YKCYCHOM KHCIIOTBD)
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
https://resh.edu.ru/
23 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX 20.02
KHCJIOT
24 MBpbia Kak COJIM BBICIIUX KapOOHOBBIX 27.02 https://resh.edu.ru/




KHCJIOT, UX MOIOIIIEE ACHCTBHIE

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC
https://resh.edu.ru/

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX 1 5.03
a¢upoB

Kupsl: ruaponus, npuMeHEHue, https://resh.edu.ru/

26 1 12.03

OuoJIOTNYecKast POJIb KHUPOB

VYTIIeBOIbI: COCTaB, KIacCU(UKAITHS.
https://resh.edu.ru/

27 Baxkneiimue npenctaBuTeNN: III0K03a, 1 19.03
bpyxTO3a, caxaposa

KanMaJ'I U OCJUIK0JI03a KaK IIPpUPOAHBIC
IIOJIUMCPBI

https://resh.edu.ru/

28 1 9.04

Kontposnbnas pabota mo pazaery hitps://resh.cdu.ru/

29 «Kucnopoaconepxaiiye opraHuueckue 1 1 16.04
COCTMHEHUS

https://resh.edu.ru/

30 AMUHBI: METUJIAMUH U aHUJIUH 1 23.04

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE
https://resh.edu.ru/

31 OpraHUYECKUE COCTMHEHUS, UX 1 7.05
ouosornyeckoe 3HaueHue. Ilentuas

benku xak npupoaHsie https://resh.edu.ru/

32 1 14.05

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA
OcHoBHbBIC MCTOABI CHHTC3a

33 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN. 1 21.05
IInacTmacchel, kKaydykH, BOJOKHA

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Xumus, 10 xknace/ IN'abpuensa O.C., O61ecTBO ¢ OrpaHUYEHHOMN
0TBEeTCTBEHHOCTHIO «J[PODAY; AkuimoHnepHoe o01mecTBo «M3maTenbeTBo
«IIpocsenienne»

Xumus, 10 xnace/ IN'abpuensu O.C., Octpoymos WU.T'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3natenbcrBo «IIpocBenienue

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumusi. bazoBeiit yposensb. 10 kirace. Meroanueckoe nocobue ["abpuensx

O.C., Cnagkos C.A..

Xumusi. bazoBelit ypoBenb. 10 kimacc. KoHTposbHBIC U TPOBEPOYHBIC PAOOTHI
Ia6puensu O.C., bepeskun I1.H., Yirakosa A.A.

N.T". XoMueHko. 3aJayHUK 110 XUMUU JIJIs1 CPEHEN LIKOJIbI.

N.I". XomueHko. 3a1a4HUK 110 XUMUH JIJIs1 IOCTYNAIOIIUX B BY3bI.

Oomas xumusa. M.I'. Xomuenko M. «Hosasg Boana. OHMKCy, 200

Penerutop no xumuu. [lox penakuueit A.C. EropoBa Poctos Ha [lony «®enukcy», 2009
CnpaBounuk mkonsHuka. A.C. Eropos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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