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HOSACHUTEJIBHASA 3AITUCKA
[Iporpamma mo XMMHUU Ha YpPOBHE CpeIHEro ooiiero oopasoBanus pa3padborana Ha ocHoBe DenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pasoBanun B Poccuiickoit ®denepanum», TpeOOBaHUHI K
pe3yibpTataM OCBOCHHUs (elnepatbHON 00pa3oBaTeNbHON MPOrpaMMBbl CpPEIHEro oO0mero ooOpa3oBaHUs
(®OIT COO), mpencraBieHHbx B DegepanbHOM ToCcyaapcTBEeHHOM oOpazoBarensHoM ctanpapre COO, ¢
yuérom KoHuenmmu npenojaBaHus y4eOHOTO mpeaMeTa «XHUMHsS» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit @enepanuu, peanu3ylOIIUX OCHOBHBIE OO0pa3oBaTENbHBIC IPOTPAaMMBbl, W OCHOBHBIX
nonoxxeHnit «Crtparerun pasutus Bocnutanus B Poccuiickoit ®enepauun Ha nepuon ao 2025 roma»
(Pacnopsbxenue IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MporpaMMbl 1O XHMHH, K OIpPEAENEeHUI0 OOIIel cTpareruu
o0Oy4eHus, BOCHUTAHUS U PAa3BUTHUS 00YyUJaAIOMIMUXCS CPEeACTBAaMU yueOHOTro mpeamera «Xumusy st 10-11
KJIaccOB Ha 0a30BOM ypOBHE COCTaBWIM KoHIeNnTyaibHble monoxkeHus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH ILI€JIeH, COJEp)KaHus, pe3yabTaToB O0O0y4eHHss M TpeOOBaHMH K YPOBHIO
MTOATOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, MOJy4aeMoOe BBIITYCKHUKaMH o0O0I1e00pa30BaTebHON OpraHu3aIliy,
SIBJIIETCS HEOTHEMJIEMOM 4acThi0 UX 00pa3zoBaHHOCTU. OHO CIIY)KUT 3aBEpPIIAIOLINM AITAlOM pean3alun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX LIEHHOCTEHM, MPUCYIIUX LEIOCTHOM CHUCTEME
XMUMHUYECKOTO 00pa3oBaHus. OTH IIEHHOCTH KacaloTCsi MO3HAaHUS 3aKOHOB MPUPOJIBL, (HOpMHpPOBaHUS
MHPOBO33pEHUS U 00IIeH KylIbTyphl YelOBEKa, a TaKXKe SKOJOTMYecKd OOOCHOBAHHOTO OTHOUIEHHS K
CBOEMY 3/I0POBbIO U NMPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHue 00y4arolMXCsl HA YPOBHE
cpenHero obmiero oOpa3oBaHMs CpelCTBaMU ydeOHOTO ImpenMera «XUMUs», CoJep)KaHue U MOCTPOCHUE
KOTOpPOTO ONpEIeNIeHbl B MporpaMMe MO XUMHUU C Y4ETOM CHEHUPUKA HAyKd XUMHH, €€ 3HAYEHHS B
MO3HAHUU NPUPOJIBI U B MaTepUAIbHON KU3HHU OOIIECTBA, @ TAaKXkKe C Y4ETOM OOIIMX LesIed U MPUHIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpeqHero ooOmiero oOpaszoBanusi B Poccuiickoit
denepanuu.

XuUMHSL Kak 3JEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK MIpaeT o0co0yl pOjb B COBPEMEHHOMN
IUBWIM3AIIMK, B CO3JaHUM HOBOM 0a3pl MarepuanbHOW KyabTypbl. OHa BHOCHT CBOW BKJIaJ B
(GopMHUpOBaHHE pPAIMOHAIBHOIO HAyYHOI'O MBIIIJIEHUS, B CO3JlaHME LEJIOCTHOIO IpEACTaBIECHUs 00
OKpYXKaloIlleM MUpE KaK O €JMHCTBE MPHUPOJBI M YEIOBEKa, KOTOpoe (GopMUpyeTcs B XUMUU Ha OCHOBE
IIOHMMaHUS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSA3U MEX]Iy CTPOCHHUEM
BEIIECTB, X CBOMCTBAMU M BO3ZMOKHBIMU OOJIACTSIMU IIPUMEHEHHU L.

TecHo B3auMOJIEHCTBYSI C IPYTMMHU €CTECTBEHHBIMHM HayKaMH, XUMUS CTajla HEOThEMJIEMON YacTbhiO
MHUPOBOM KyJIBTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEHIHOTO TpyJa M >KU3HU KaXKIOTrO0 4jeHa OOLIecTBa.
CoBpeMeHHas XUMUs KaKk HayKa CO3MJIaTeIbHasl, Kak HayKa BBICOKMX TEXHOJIOTHUH HaIlpaBlieHa Ha pelIeHHUe
rJ1I00aJIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHS 4YEIOBEUYECTBA — CHIPbEBOM, 3HEPreTMYECKOW, MUILEBOIA,
9KOJIOTHYECKOI 0€301MacHOCTH U OXPaHbl 3J0POBbS.

B cooTBercTBUM ¢ 0OLIMMH LENAMU U NPUHIUIIAMHM CPEIHEro OO0Iero oOpa3oBaHUs COAEpIKaHUE
npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaIOLIMXCs, HEOOXOIUMYIO UM JUIs BBIPAaOOTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMa, MPOJOJDKEHUS 00pa3oBaHUs B Pa3IMUHBIX
001acTsaX, He CBA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XuMus» SABISAIOTCS 0a3oBble Kypchl — «OpraHuyeckas XuMHs» U
«O0mas u HeopraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30B0oil HayKH: crcTeMa 3HAaHUM 10 HEOPraHWMYEeCKOH XMMHUU (C BKIIOYEHUEM 3HAHUN U3 00MIel XumMum) u
opranundeckoil xumuu. PopMupoBaHHE JAaHHOW CHCTEMBbl 3HAHMH MPU M3YyYEHUH NpeaMeTa oOecrednBaeT
BO3MOKHOCTh PAaCCMOTPEHHUsI BCErO0 MHOrooOpas3usi BEIEeCTB Ha OCHOBE OOLIMX MOHATUI, 3aKOHOB U
TEOPUN XUMHUH.

CrpykTypa comepxkanusi KypcoB — «Opranuyeckas Xumusi» U «OOIas 1 HEOpraHU4ecKass XUMUs»
copMHUpoBaHa B MpOrpaMMe O XHUMHM Ha OCHOBE CHCTEMHOTO MOAXOJa K M3YYEHHIO Y4eOHOTO
MaTepuasia W o0OycJOBJI€Ha MCTOPUYECKM OOOCHOBAHHBIM pPAa3BUTHEM 3HAHMHA Ha ONpeAeIEHHBIX



TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHM4ecKOW XMMHUHU BEIIECTBA PAacCMATPUBAIOTCS HAa YPOBHE
KJIACCUYECKON TEOPUM CTPOCHMS OPraHMYECKUX COCAMHEHUH, a TAKKE€ Ha YPOBHE CTEPEOXUMHUYECKUX H
IEKTPOHHBIX MPEJCTABIEHUN O CTPOEHHUHM BelecTB. CBeeHus: 00 U3y4aeMbIX B Kypce BELLECTBAX JAl0TCA
B pa3BUTUU — OT YIJIEBOJOPOJOB [0 CJOXKHBIX OHOJOIMYECKM AaKTHBHBIX COEAMHEHMH. B Kypce
OpPraHU4ecKO XMMUH MOJIyYaroT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
NEepPBOHAYAIBHBIC TPEACTABICHUS O XUMHUYECKOW CBS3M, KIACCH()MKAIIMOHHBIX IPH3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XMMUYECKON PEAKLIUH.

[Tox HOBBIM YTJIOM 3peHHsI B IpenMeTe « XUMHUs» 0a30BOr0 YPOBHS pacCMaTPUBACTCS M3YYEHHBIN Ha
YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUsl TEOPETHUECKUN Marepual U (PAKTOJOrMYECKHE CBEIEHHS O
BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmiass m HEOpraHudeckas XUMUsD)
o0yJaromuMcsi TPEIOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYCHHWE TIEPHOJMYECKOTO 3aKOHa C
00IIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3UIHIA, TITy0Ke TOHATh HCTOPHYECKOE U3MEHEHNE (DyHKIMN
3TOTO 3aKOHA — OT 000O0IIaroNIel 10 00BACHAIONIEH 1 TPOTHO3UPYIOILIEH.

Ennnas cucrema 3HaHMM O Ba@XHEWIIMX BEIIECTBAX, HMX COCTABE, CTPOCHUHM, CBOMCTBAX M
NPUMEHEHUH, a TaKKe O XUMHYECKMX pEeakUMsIX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHUS
nomnonHsercd B Kypcax 10 u 11 ximaccoB aieMeHTaMu COAEp KaHUSI, UMEIOIUMHU KYJIbTYPOJIOTHYECKUNA U
MPUKIAIHOM XapakTep. TH 3HaHUS COCOOCTBYIOT MOHUMAHHIO B3aUMOCBS3U XUMHH C IPYTHUMH HayKaMmH,
PacKkpbIBalOT €€ poJib B IO3HABATEJbHOM U MPAKTHUYECKOW JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT
BOCITUTAHUIO YBa)KEHUS K MpOIlecCy TBOPUECTBA B 00JaCTU TEOPHH U MPAKTUUECKUX MPUIIOKEHUH XUMUH,
MIOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCA B OOLIECTBEHHO M JIMYHOCTHO 3HA4YMMbIX MpoOieMax,
CBSI3aHHBIX C XUMUEH, KPUTUYECKU OCMBICIUBATh UH(POPMALIMIO U IPUMEHATH €€ Ui MONOJHEH Usl 3HAHUH,
pelIeHus] MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAIBHBIX MCCIIEIOBATEIbCKUX 3a/ad. B menom coxepxaHue
yueOHOro TmpeaMera «XUMHUS» TaHHOTO YPOBHS H3Y4YEHHUS OPHUEHTHUPOBAHO Ha (QOpPMHUPOBAHUE Y
oOyyaromuxcs MHPOBO33PEHUYECKOM OCHOBBI JUIsl IOHUMaHUs (QUIOCOQCKUX UAEH, TaKuX Kak:
MaTepUaAIbHOE €JUHCTBO HEOPraHMYECKOIO U OPraHMYECKOTO0 MHpa, 0O0YCIOBIEHHOCTh CBOWCTB BEIIECTB
X COCTaBOM M CTPOEHHEM, IO3HABACMOCTb NPUPOJHBIX SBJICHUN ITyT€M OHKCIEPUMEHTAa WM DPELICHUS
IIPOTHUBOPEUUI MEXly HOBBIMHU (DAKTaMU M TEOPETUYECKUMU MPEANOCHUIKAMHU, OCO3HAHHUE POJIM XUMUH B
pELIEHNH JKOJIOTMYECKUX MpoOJeM, a Takke NMpodsieM cOepexeHHs 3HEPreTHYECKUX PECypCOB, ChIPbs,
CO3JaHHs HOBBIX TEXHOJOTUN U MATEPUAJIOB.

B mnnaHe pemieHus 3ajad BOCIUTAHMSA, Pa3BUTHS U COLMAIM3ALMU OOy4aroIIMXCA NPUHATHIE
IIPOrpaMMOM 10 XUMHUM HOAXOIAbl K OIPENCICHUIO COACpXKaHUS W IIOCTPOCHHSA IpenMera
IpeJycMaTpuBaroT (OPMUPOBAHNE YHUBEPCAIBbHBIX YUeOHBIX JIE€HCTBUI, HMEIOINX 0a30BO€ 3HAYEHUE AT
pasNUYHbIX BUJOB JEATEIBHOCTU: pelleHHus MpobieM, MOUCKa, aHaiu3a M o0paboTKM MH(pOpManuy,
HEOOXOJUMBIX JUIsl IPUOOPETEHUs OIbITa NPAKTHUYECKOM W  HCCIe0BaTEIbCKON J1eATENIbHOCTH,
3aHUMAIOILEH BaKHOE MECTO B IO3HAHUM XUMUH.

B npaktuke mpenojaBaHHMs XMMHUHU KaK Ha YpOBHE OCHOBHOIO o0miero o6pa3oBaHus, Tak U Ha
YPOBHE cpeiHero oOmero o0pa3oBaHUs, NPU ONPENEIECHUU COJEpKATEIbHON XapaKTepUCTUKU Lieleil
U3Y4YECHHs TpEJMETa HalpaBIC€HUEM IIEPBOCTENIEHHONM 3HAYUMOCTH TPAJULUOHHO  IPU3HAETCA
(dopMupoBaHHE OCHOB XMMHYECKONH HAyKH KakK OOJIACTM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOMH
JESITEIbHOCTH 4YE€JIOBEKa M KAaK OJHOTO0 M3 KOMIIOHEHTOB MHMPOBOW KylbTYpbl. C METOIUYECKON TOUYKH
3peHus TaKOU MOAXO0J K ONPEIEIICHUIO LIEIed N3YUEHHUs [TPEIMETA SBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LEJISAMU HM3YydeHHs mpeamera «XUMHA» Ha 0a30BOM
ypoBHe (10 =11 k1.) sBRIsAIOTCSA:

(bopMupoBaHHE CUCTEMblI XUMUYECKHUX 3HAHUHN KaK BaKHEHIIIEH COCTaBIISAIONIEH eCTeCTBEHHO-HAY4YHOM
KapTHHBI MUPA, B OCHOBE KOTOPOI1 JIe)KAT KJIOUEeBbIE MOHATHSL, (yHIAMEHTAIbHbIE 3aKOHBI M TEOPUH
XHMUH, OCBOCHUE sI3bIKAa HAYKH, YCBOCHUE U MOHUMaHHE CYIIIHOCTH JOCTYIHBIX 0000IIeHni
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHUE C NCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;
-popMHpOBaHNE M PA3BUTUE MPEICTABICHUI O HAyYHBIX METOJaX IMO3HAHMUS BEIIECTB M XUMUYECKUX
peaknuii, HeoOXOAUMBIX JUId NPUOOPETEHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMHUYECKHX
SIBJICHUH, UIMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U TIOBCETHEBHOM JKU3HH;



-pa3BUTHE YMEHHUH U CIIOCOOOB JAESTEIHLHOCTH, CBI3aHHBIX ¢ HAOMIOJCHHEM M OOBSICHEHUEM XUMUYECKOTO
IKCIIEPUMEHTA, COOTFOICHUEM TTPABHII OE30MTaCHOTO OOpAIICHHS C BEI[ECTBAMH.

Hapsiny ¢ atuM, copepkaTenbHas XapakTepUCTHKA IeNiell U 3a1a4 U3y4eHUs MpeaIMeTa B porpaMme
M0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMHU B CUCTEME CPEIHETrO
oOmiero oOpaszoBanusi. CerofHsi B NPENOJAaBAaHUM XUMHUU B OOJBIICH CTENEHH OTHAETCSA MPEaNOYTeHUE
MPAKTUYECKOH KOMIIOHEHTE cojepkaHus OOydeHHs, OPUEHTUPOBAHHONM Ha MOJATrOTOBKY BBIITYCKHHKA
o0meoOpa3oBaTeNbHON  OpraHu3alliy, BIAACIONIEr0o He HAaO0OpoM 3HaHWHA, a (YHKUIMOHATHHOMN
IPaMOTHOCTBIO, TO €CTh CHoco0aMH M yMEHHMSIMH aKTHBHOTO TOJYYEHHUS 3HAHWN W NMPUMEHEHHS HUX B
peanbHON )KU3HHU ISl PEIICHUS PAKTHUECKUX 3a/1a4.

B cBsi31 ¢ 3TUM NIpU H3YdEHUH NpenMeTa « XUMUsD) JOMUHUPYIOIee 3HAYCHHE TPUOOPETAIOT TaKKE IeTTH
3aJlaui, KaK:

ajanTanus OOYYaloIUXCSd K YCIOBUSAM JTHHAMUYHO pPa3BUBAIOIIETOCS MHUpPa, (OPMHpPOBAHUE
WHTEIUIEKTYaJlbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa3O0BaHHIO,  COTPYIHHYECTBY,
CaMOCTOSITEIILHOMY TIPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CHTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHHEe y OOYYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), HMMEIOIINX
YHHUBEPCAIFHOE 3HAYCHHE JUTS PA3IMYHBIX BUJIOB JCATEIBHOCTU: pelIeHus mpolieM, TOUCKa, aHaIu3a U
0o0paboTku MHpOpMaAUK, HEOOXOTUMBIX ISl MPUOOPETEHUs OMbITa JEATENBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAaHWHM XUMHH, a TaKKe U1 OICHKH C IMO3WIMKA HSKOJIOTHYECKOW Oe301macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB Ha OPTaHU3M YeJIOBEKa U TPUPOJIHYIO CPELy;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETaTh HOBBIE 3HAHMS 10 XUMHH B COOTBETCTBHUU C
KU3HEHHBIMH MTOTPEOHOCTSAMH, HCIOIB30BaTh COBPEMEHHbIE HH(POPMAIFOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA H
aHaJIM3a yueOHOM U HAyYHO-MOMYISIPHON MH(GOPMAIIMN XUMUYECKOTO COIEP KAHMUS;

dbopMupoBaHME U pPa3BUTHE Y OOYy4YaIOUIMXCA AaCCOIMATHUBHOIO U JIOTMYECKOTO MBILIUICHUS,
HaOIOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, TPH
IJIAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOyyarommxcs yOeKIEHHOCTH B T'YMAaHHCTUYECKOM HANpaBIIEHHOCTH XUMUH, €€
BAKHOM pOJIM B pEUICHUM IIOOATBHBIX MPOOJIEM palMOHAIBLHOTO MPUPOIOTIONb30BAHMS, MOMOIHEHHS
SHEPreTHUYECKUX PECcypCcoB U COXPAHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXKHOr0 OTHOIIEHUSI K IPUPOJIE U CBOEMY 370POBbIO, a TaKKe MPUOOPETEHHUs OMbITA UCIIOJIb30BAHUS
MOJIyYEHHBIX 3HAHUW U1 MPUHITUS TPAMOTHBIX PEHICHUH B CUTYalUSX, CBSI3aHHBIX C XUMHUYECKHUMHU
SIBIICHUSIMU.

B yueOHoM mnaHe cpegHero oOuiero oOpa3oBaHUs HNpeaMeT «XHUMHUS» 0a30BOr0 YpOBHS BXOIUT B
COCTaB MpeaIMeTHOM 00macTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHDY.

OO1mee 4yKcno 4acoB, OTBEAEHHBIX ISl U3Y4EHHUS XMMHH, Ha 0a30BOM YpOBHE CpeIHEro oOIIero
oOpasoBanusi, cocrapiser 34 yacoB: B 10 kinacce — 34 yaca (1 yac B Hezeno),



COJEPKAHUME OBYYEHUA 10 KIACC OPI'AHMYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKON XUMUH

IIpeamer opraHM4YecKOM XMMHUU: €€ BO3HMKHOBEHHE, Pa3sBUTHE M 3HAYCHUE B IIOJYYEHMM HOBBIX
BEILIECTB U MaTepuasioB. Teopus CTPOEHUs OpraHudeckux coeauHeHuil A. M. byriepoBa, €€ OCHOBHBIE
nosioxkeHust. CTpykTypHBbIe (POPMYIIBI OPraHUYECKUX BEIIeCTB. | oMooTus, u3oMepus. XuMUYECKasi CBS3b B
OPraHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiIacCU(PUKAUMU OpraHMYecKWX BemlecTB. HoMmeHknaTypa opraHMuecKux
COEIMHEHUI (cuUcTeMaTHuecKas) M TPUBUAIbHbIE Ha3BaHUS BaKHEHUIIMX IMPEJCTaBUTENEH KJIacCcoB
OPraHUYECKHUX BELIECTB.

DKCIepUMEHTANIbHBIE METO/Ibl U3YyYEHMs BELECTB U UX IMPEBPALICHUI: O3HAKOMIIEHHE ¢ 00pa3laMu
OPraHMYECKUX BELIECTB U MaTe€puajaMU Ha UX OCHOBE, MOJCIMPOBAHHUE MOJIEKYJ OPTaHMYECKUX BEIECTB,
HaOJrO/IeHNe W ONHMCaHUE JIEMOHCTPAIIOHHBIX OIBITOB 10 TPEBPALICHUI0 OPraHWYECKUX BEIIECTB IPH
HarpeBaHuu (TUTaBJICHHUE, 0OYTJIMBAHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUM psl. MeTaH M 3TaH — MPOCTEHIINE MPEACTABUTEIN
aJIKaHOB: (PM3MUYECKHE U XUMHUUYECKHE CBOMCTBA (PEaKIMH 3aMeIlleHUs] U TOPEHN), HaX0XKACHHUE B MIPUPOJIE,
MIOJTy4eHUE U IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKMH psd. OTWIEH M MPONWIEH — NPOCTEHIINe
MIPE/ICTAaBUTENHN aJIKEHOB: (PM3NYECKUE U XUMUYECKHE CBOMCTBA (peakluy THIpUPOBaHUS, rajJor€HUPOBaHMUS,
ruipaTaliy, OKUCICHUS U OJIMMEPU3alUN), TOTy4eHUE U TPUMEHEHHE.

Anxaauensl: Oyraauen-1,3 u MmermnOyraauen-1,3: cTpoeHue, BaXHEWIINE XMMHUYECKHE CBOWCTBA
(peakuus nonuMepu3zanun). [loyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKUH psl. ALETUIeH — NpocTerimunit
IIPEJCTaBUTEIb AJIKMHOB: COCTaB, CTPOEHHE, (PU3NUECKUE U XUMUUECKUE CBOMCTBA (PEaKIIMU THIPUPOBAHU,
rajloreHUpPOBaHUs, TUAPATALIUH, TOPEHUS ), HOJTYyYEHUE U TPUMEHEHHUE.

Apensl. beH3oun: cocraB, cTpoeHue, pu3nyeckre 1 XMMUYECKHE CBOMCTBA (peakK raJloreHUpOBaHUs
U HUTPOBaHUsA), NOJIy4eHHE U NpuMeHeHue. Toryon: cocmas, cmpoenue, Quauyeckue u Xumudeckue
ceolicmea (peakyuu 2an02eHUpo8anus U HUMpPOBAHUs), NOLyYeHue u npumereHue. TOKCUYHOCTb apeHOB.
I'enernueckas CBA3b MEXKIY YIJIEBOJOPOAAMH, IPUHAICKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[IpupoHBIe MCTOUHUKH YIIeBOJOPoAoB. IIpupoanslii ra3 u nonyrHsle HedTaHble ra3sl. Hedrs u eé
npoucxoxaeHue. CriocoObl nepepaboTKu He(TH: NEperoHkKa, KPeKHHI (TepMHUYECKHUH, KaTaluTH4ecKui),
nuposin3. Ilponykrsl nepepaboTku HETH, UX IPUMEHEHHUE B IPOMBILIEHHOCTH U B ObITy. KaMeHHbIH yrosib
U TIPOJIYKThI €ro MepepadoTKH.

OKCIepUMEHTAIIbHBIE METObl M3YYEHMs BEILECTB M UX MPEBpALICHUN: 03HAKOMJICHHE ¢ 0Opa3namu
IlacTMacc, KaydykoB M pe3uHbl, koulekuun «Hedte» u  «Yromp», MoaenuMpoBaHHE MOJIEKYII
YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKOM pPabOThl: MOJy4YEHUE ITHICHA U
U3Y4YEHHE ero CBOMCTB. Pacu€rHble 3anaun.

Bbluncnenuss mo ypaBHEHMIO XMMMYECKOW peakuumu (Mmacchl, 00bEMa, KOJMYECTBA HCXOJHOIO
BEIIECTBA WJM IMPOJYKTAa PEAKIMU 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coe{MHEHUS

[IpenensHble OJHOATOMHBIE CHUPTH.. MeETaHOT M 3TAHON: CTPOCHHE, (U3UYECKUE M XUMHUYECKHE
CBOMCTBA (peakuy C aKTUBHBIMHU METaJllaMH, TaJlor€HOBOOPOAaMH, TOpEeHHUE), puMeHeHne. Bogopoaneie
CBA3M MEXKIYy MOJIEKYJIaMU CIOUPTOB. JlelicTBME METaHOJIa M JTaHOJAa Ha OpPraHu3M YeJOBeKa.
MHOroaToMHbI€ CHUPTHI. DTUJIEHTIUKOIb U TJIMLEPUH: CTpOeHHE, (PU3NUECKHUe M XUMHUYECKHEe CBOWCTBA
(B3auMoOZEHCTBHE CO IIEJIOYHBIMU METaJlJJaMHM, KaueCTBEHHAs pEaKIUs Ha MHOIOATOMHBIE CIHPTHI).
JlenicTBHe Ha OpraHusM 4esoBeka. [IpuMeHenne rmineprHa U TUICHTJIMKOJIS.

@deHoJI: CTpPOCHHE MOJEKYNbl, (QU3MUECKHe M XHUMUYeCKHe CBoicTBa. TOKCHYHOCTH (heHoa.
[Tpumenenue peHomna.




Anpnerunipl U kemoHwvl. DopManbierui, aueTadbACTHI: CTPOCHHE, (U3NYECKHE M XUMHUYECKHE
CBOJCTBa (peaKui OKUCIEHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIMH ), [10JIy4E€HHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpEAETIbHbIE KApOOHOBBIE KHUCIOTHl. MypaBbuHAs U YKCYCHAasl KHCIIOTBI: CTPOEHHE,
¢u3nveckue U XUMHUYECKUE CBOMCTBA (CBOMCTBa, OOIIME ISl KJlacca KHUCIOT, peakius 3Tepu]UKaIum),
noJiydeHue u npumeHenne. CreaprHOBas M OJICMHOBAsI KHCIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHACIOT. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE JICHCTBHUE.

Cnoxnbele >puUpbl Kak TPOHW3BOJHBIE KapOOHOBBIX KUCIOT. ['muponm3 cioxHbIX 3¢upoB. Kupsr.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VrieBoabl: COCTaB, KiIacCH(UKALUSA YIrIEeBOJOB (MOHO-, IM- W ToJHcaxapuibl). lroko3a —
MPOCTEHUIINI MOHOCAXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJBI, (PU3MUECKHE M XHMHUYECKHE CBOICTBA
(B3ammopieiictBie ¢ rtuapokcuaom wmemu(ll), okucieHne amMMuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bI), HAXOXKAEHHE B MPUPOJE, NPUMEHEHHE, OHOJIOTHYECKass pOJlb.
®dotocunTe3. PpyKTO3a KaK H30MEP IIFOKO3BI.

Kpaxmai u nemnrosno3a kak npupoaHsie noaumepsl. CTpoeHue Kpaxmaia 1 Heunono3sl. dusnyeckue
U XMMHUYECKHE CBOMCTBA Kpaxmalia (THAPOJIN3, KaueCTBEHHAs Peakius C HOJA0M).

DKclepuMEHTAIbHbIE METOIbl U3yUEHHs BEIECTB U UX IMPEBPALICHUI: NpoBeAeHNE, HAOMI0IeHUEe U
ONMCAHHE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAUYECTBEHHbIE PEAKLIUN OJJHOATOMHBIX CIIUPTOB
(oxucnenue »srtaHosia okcuaoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEWUCTBHE TJIMIEPUHA C
ruapokcugom Menu(ll)), ampaernnoB (OKHMCIEHME aMMHauHBIM pacTBOpoM okcuga cepebpa(l) wu
ruapokcuom Meau(ll), B3aumopelicTBue Kpaxmajia € HOJAOM), NPOBEIACHHE MPAKTUYECKOW pabOTHI:
CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnble 3amaun. Beruricnenus no ypaBHEHUIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIIEeCTBA WM NPOAYKTa peakluu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3
HCXOJIHBIX BELECTB UM MIPOAYKTOB PEAKIIUN).

A3oTcoaeprkale OpraHn4ecKue CoeANHEHMSI.

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpraHuueckue coequHeHuss. Pu3ndeckue U XUMHUYECKUe CBOICTBa
aMHHOKUCIIOT (Ha puMepe IiuiuHa). buonorndeckoe 3HadeHne aMMHOKUCIOT. [lenTuapl.
benku xak npupoaHble BEICOKOMOJIEKYIISIpHbIE coenHeHus. [IepBruyHas, BTOpuyuHas U TpeTUUHAs CTPYKTYpa
0enKoB. XMMHUUECKUE CBOMCTBA OENIKOB: T'MAPOJIN3, IeHATypalHsl, KaUeCTBEHHbIE PEAKLIMH Ha OENKH.

OKCIIepUMEHTAIbHbIE METOJbl U3Yy4YEHHs BEIIECTB M UX IpPEBpallleHUi: HaOJroleHHe U ONUCAHUE
JIEMOHCTPAIIMOHHBIX OIIBITOB: IeHAaTypalys OSJIKOB IIPU HArpeBaHUU, LIBETHbIE PEaKLH OEJIKOB.

BbicokoMmoiekyasipHbie coeqnHeHMAIOCHOBHBIE MOHATHSI XMMHUU BbICOKOMOJIEKYJISIPHBIX
COEJIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEPHU3alluU, CPEIHSS MOJIEKYIIspHast
Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COEJUHEHUH — OJIMMEpU3aLys U
MIOJINKOH/ICHCAIIHU.

OKCcIepUMEHTAIbHbIE METObl M3YYEHMs BEILECTB M UX NPEBpAIlEeHUI: 03HAKOMJIEHHE ¢ 00pa3laMu
IPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayqyKOB.

MexnpeqMeTHbIE CBA3H.

Peanuzanus MexnpeaMeTHbIX CBSI3eH MPU M3Yy4eHHUU opraHuyeckoi xumuu B 10 kilacce ocyuiecTBIseTCs
gyepe3 MHCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAyYHbIX TOHATHH, TaK M MOHATHH, SBIISIONIMXCS
CHUCTEMHBIMH JJIS1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmire ecTecTBEHHO-HAYYHble TOHATHUS: sBJIEHHE, HaydyHbIH (akT, TMIOTe3a, 3aKOH, TEOpHUs, AHAIM3,
CHHTE3, KIacCU(pHUKaIMs, NEPUOANIHOCTb, HAOMIOIeHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJECTUPOBaHHUE.
®duznkKa: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, JHEPTETUUECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (pr3ndecKre BeTMYMHbI U €AMHUIBI UX U3MEPEHHUSL.

buosorusi: kierka, opranusMm, Ouocdepa, oOMEH BelIeCTB B OpraHuszMe, (OTOCHHTE3, OHOJIOTUYECKU
aKTHBHBIE BellecTBa (OENKH, YrIIeBOIbI, XKUPHI, (PEPMEHTBHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, TOJIE3HbIE HCKONIAeMbIe, TOIUIUBO, PECYPCHI.

TexHosorus:: mNUIIEBBIE NPOIYKTHI, OCHOBBI PAllMOHAIBHOIO IIUTAaHUS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHbBIE M KOCMETUYECKHUE MPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW HA BA30OBOM YPOBHE
CPEIHET'O OBLIEI'O OBPASOBAHUA JIMMHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYJaIOMIMMUCS TPOTpamMm
cpeaHero oomero o0pa3oBaHHs (JIUYHOCTHBIM, METANpPEJIMETHBIM M MpeaMeTHbIM). HaydHo-MeTomuueckoi
OCHOBOH Il pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOTPaMM CpeaHero o0Imero oopa3oBaHHS
SBJIIETCS CUCTEMHO-AEATEIbHOCTHBIHN MOAXOI.

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YIbTATOB
OCBOCHHS TIpenMeTra «XHMHUS» Ha YpOBHE CpemHero oOmero oOpa3oBaHHUS BBIICICHBI CIETYIOLINE
COCTaBJISAIOLIHE!

OCO3HAHHE 00YYaIOIUMHUCA POCCUNCKON I'paXk1aHCKON MJIEHTUYHOCTH — FOTOBHOCTU K CaMOPa3BUTHUIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEJIEIICHHUIO;

HaJIM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUI JTMUYHOCTH HAa OCHOBE KJIIOYEBBIX L[EHHOCTEH U
HUCTOPUYECKUX TPATUIUN 0a30BOI HAYKH XUMHH;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXCsl PYKOBOJCTBOBAThCS B CBOEH JEATENBHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYLTUMU IIEJIOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHuUs;

HaJMuue TPABOCO3HAHUSA D3KOJOIMYECKOM KYNbTYpPbl M CIIOCOOHOCTH CTAaBUTh I€JIM U CTPOUTH
KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaAMeTa «XHUMHUS» JOCTHUTAIOTCS B €IUHCTBE Y4eOHOW u
BOCITUTATENIbHON /1€ATENbHOCTH B COOTBETCTBHUM C T'YMaHHUCTHYECKMMH, COI[MOKYJIBTYPHBIMHU, IYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMHU U HJeallaMU POCCUIICKOTO TpakIaHCKOTO OOIIecTBa, MPUHATHIMU B OOIIECTBE
HOpPMaM{ UM TpaBWJIaMHU TIOBEJEHUS, CIIOCOOCTBYIOIIMMHU IMpOIIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHUS U
HPaBCTBEHHOI'O CTAHOBJIEHUS TMYHOCTU O0YyUYaOLIUXCS.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS NpeaMeTa «XUMHUS» OTPakaoT CPOPMUPOBAHHOCTH OIIBITA
MO3HABATEIbHON W TMPAKTUYECKOW [EATENbHOCTH OOy4yaloUuIuXcs IO peald3allMd MPUHATHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxkgaHcKoro BOCHHMTAHUSI:OCO3HAHUS OOYYalOIIMMHCS CBOMX KOHCTUTYHHMOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOLIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESTENbHOCTH MPHU CO3JAaHUU YyYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U [MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBL, HAMEPEHHUSI, JIOTUKY U apT'yMEHThI APYTUX MPU aHATHU3E
Pa3IMYHBIX BUJIOB YU€OHOU 1A TEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHUS |
[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIENI0 OTEYECTBEHHON XUMUU;

YBOKEHUA K IIpPOIlecCy TBOpPUECTBA B 0O0JAacTH TEOPUM M MPAKTHYECKOr'O0 TMPUMEHEHHS XUMHH,
OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh pe3ylbTaT JIUTENbHBIX HAOMIOAEHUN, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX MIOUCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABATENIbHBIX MOTHBOB B TMOJYYEHHHM M MOCIEAYIOIEM aHaiu3e HHPOpMAIH O
NIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMS : HPABCTBEHHOTO CO3HaHMS, TUYECKOTO
MOBEICHUS;CITIOCOOHOCTH OIICHUBATh CHUTYallUH, CBSI3aHHBIE C XHMHUYECKUMHU SBIICHUSMU, W TPUHUMATh
OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTHU;FTOTOBHOCTH
OIIEHUBATh CBOE MOBEJACHHE M MOCTYNKU CBOMX TOBApULIEH C MO3MIMI HPABCTBEHHBIX M MPABOBBIX HOPM U
OCO3HAHHUE NOCIEACTBUN ITUX IIOCTYIIKOB;

4) popMupOBaHHS KYJIBTYPHI 310POBbS:

MOHMMAaHMs IIEHHOCTEeH 370poBOoro M Oe3zomacHoro obpasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

cOOIIOJICHUs TIpaBUJI OE€30MacHOr0 OOpaIlleHUsl C BEIIECTBAaMHU B OBITY, MMOBCEIHEBHOW >KU3HU U B
TPYAOBOM AEATEIBHOCTH;



MOHUMAaHUS LEHHOCTH TMPaBUJ HMHIMBHUIYaIbHOTO M KOJUIEKTHBHOTO 0€30MacHOTO TOBEACHUS B
CUTYalUsiX, YIPOKAIOIIMX 3J0POBBI0 U KU3HU JIIOJEH; OCO3HAHMS MOCIEACTBUA U HENPUSITHUS BPEIHBIX
NpUBBIYEK (YHOTPEOICHUS aIKOTO0JIsl, HAPKOTUKOB, KYpEHHS);

5) TpyAOBOro BOCIMTAHUSA: KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B y4€OHO-UCCIIEJ0BATEIbCKON
JEeATeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTUX BUIAX ACATEIBHOCTH;

YCTaHOBKM Ha aKTMBHOE y4acTUE B PELUIEHUM INPAKTUUYECKUX 3aJad COLMAJIbHOM HaIpaBJIEHHOCTH (B
paMKax CBOEro KJjacca, UIKOJIbI);

MHTEpECa K MPAKTHUYECKOMY HM3Y4YCHHUIO TpodeccHid pa3MYHOTO pPOAa, B TOM YHCIE HAa OCHOBE
MIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMMUH;

YBa)XEHUSI K TPy, JHOASIM TPYyZia U pe3yibTaTaM TPYIO0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIEHOW TPAEKTOPUH 00Opa3zoBanus, Oymymiei mpodeccun
U pean3aly cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH,
MHTEPECOB U MOTpeOHOCTEN 00IIECTBA;

6) 3’Ko010rMYecKOro BOCNMTAHMA:IKOJIOTHUYECKH 1I€Jeco00pa3HOro OTHOLIEHUS K NpUpoJe, Kak
HCTOYHUKY CYILIECTBOBAHUS KU3HU Ha 3eMII€;

MOHUMAaHMs II100aIbHOTO XapakTepa SKOJOTMYECKUX MPpOoOsieM, BIUSHUS S5KOHOMUYECKHX MTPOLIECCOB Ha
COCTOSIHME MPUPOTHOM U COUMAIIBHOM CPEJIbI;

OCO3HAHHS HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUM XUMHUU U pelIeHHs BOIIPOCOB
paIOHaIBLHOTO MPUPOAOTIONB30BAHNUS;

AKTHUBHOTO HENPUATUS JEHUCTBHUH, IPUHOCAIIMX BpEI OKPYKAIOIMIEH NPUPOJHON cpelne, yMEHUs
MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJOTHYECKHE TMOCIEACTBUS MpEANPUHUMAEMbIX JEMCTBUM U
MpeoTBpallaTh UX;

HaJIMYUs Pa3BUTOTO SKOJOTMUECKOTO MBIIIEHHUS, SKOJIOTUYECKOM KYIIbTYpbI, OIbITa JESTEIbHOCTH
HKOJIOTMYECKON HANPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSA UMM B II03HABATEIbHON, KOMMYHUKAaTHUBHON U
COLIMAJIBHOM IIPAaKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO IPOTUBOCTOSTH UJE0JIOTUU XeMopoouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

C(OPMHPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U
0011eCTBEHHOW MTPAKTUKH;

IIOHMMaHU CHelM(UKA XUMHM KaK HayKH, OCO3HaHHUS €€ poiau B (OPMHUPOBAHUM PALUOHAIBHOTO
Hay4YHOTO MBbIIJIEHUS, CO3JAHHUU LIEJIOCTHOIO IpPEJCTAaBICHUs 00 OKpYXaloolleM MHpEe KaKk O €IMHCTBE
IPUPOJBl U 4YENOBEKa, B TO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIeHHHM Ipo0JieM COXpaHEeHUs
IIPUPOJHOTO PABHOBECHUS;

yOex1EHHOCTH B 0COO0M 3HAYMMOCTH XUMMHU JUIsl COBPEMEHHON LIMBUIIN3ALMU: B €€ T'YMaHUCTUYECKOH
HaIpaBJICHHOCTU M BaXXKHON POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUanbHOM KyJIbTYpPbI, PEIIEHUH INI00AIBHBIX
po6sieM yCTOMUMBOIO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOW, SHEPreTUUYECKOM, MUILEBOW M HKOJOTHYECKOM
0€30IIaCHOCTH, B pa3BUTHUM MEAULUHBI, OOECHEUEHHM YCIOBUH YCHEUIHOTO Tpyda U 3KOJOTHYECKH
KOM(DOPTHOH JKU3HHU KaXKJ0Tr0 4jieHa O0IIecTBa;

€CTECTBEHHO-HAYYHON TIPaMOTHOCTH: IOHUMaHUS CYIIHOCTHM METOJOB IO3HAHMS, HCIOJIb3YyEMBIX B
€CTECTBEHHbIX HayKaX, CHOCOOHOCTM HCIOJIb30BaTh IOJy4aeMble 3HAHMUS s aHauu3a U OObSICHEHUS
SBJICHUM OKpYXAloIEro MHUpa M NPOMCXOJAIIMX B HEM HU3MEHEHHUH, YMEHHUS JieslaThb OO0OCHOBAaHHBIE
3aKIIIOYEHUS Ha OCHOBE HAy4yHBIX (DAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 MOJYYeHUs JOCTOBEPHBIX
BBIBOJIOB;CITIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XUMHMUYECKHE 3HAHUS I pelieHus npobieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsIX;UHTEpECA K MIO3HAHUIO U UCCIIEN0BATENBCKON JEATENIBHOCTH; TOTOBHOCTH U
CIOCOOHOCTH K HETPEphIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMIO, K aKTUBHOMY IOJYYE€HUIO HOBBIX 3HAHUHN
110 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3IMYHbIX cepax NpodhecCHOHATBLHON 1eITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yiabTaThl OCBOCHHUS y4eOHOIro mpeaMera «XUMUs» Ha YPOBHE CPEIHEro OOIIero

00pa30BaHUs BKIIOYAIOT:



3HAYNMEIC TS dbopmMupoBaHus MHUPOBO33PEHUS oOyJaronmxcs MEXIUCHUIIITUHAPHBIE
(MexxnpenMeTHbIE) OOIEHAay4YHbIe TOHSTHS, OTPAXAIOI[ME IIeJIOCTHOCTh HAy4YHOW KapTHUHBI MUpa U
crenu(uKy METOJO0B IMO3HAHUS, WCIOJB3YEeMbIX B ECTCCTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, JHEPIHs,
SIBJICHUE, MPOLIECC, CUCTeMa, HAy4YHBIH (aKT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs,
UCCIIeIOBAaHUE, HAOIIOICHUE, H3MEPEHUE, SKCTIEPUMEHT U IPYTHE);

YHHUBEpCAIbHBIC yUeOHbIC IEHCTBUS (TI03HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC),
obecneunBaromue GpopmupoBaHue GyHKIIMOHATEHON IPAMOTHOCTH U COLMAIBHON KOMIICTCHIINN
oOyJaronuxcs;

CIIOCOOHOCTh OOYYaIONIUXCS WMCIOJB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PECHUYCCKUE
3HaHUS U YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS B TIO3HABATEIIBHON U COIIMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yAbTAThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YYC€OHBIMU TTO3HABATEILHBIMH,
KOMMYHUKATUBHBIMHU U PETYJISATUBHBIMU JICUCTBUSMHU.

OBJajieHUe YHUBEPCAIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMU /IE/iCTBUSIMM:

1) 6a3oBbIe JIOrHYecKHe AeHCTBHA:CAMOCTOATENLHO (OPMYIUPOBATh U AKTyaJU3UpPOBaTh NMPOOIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh, OMPENEIATh ILENU JESITeIbHOCTH, 3a/JaBas MapaMeTpbl W KPHUTEPUU HX
JOCTH)KEHHS, COOTHOCHUTH PE3YyJIbTaThl JIEATEILHOCTH C TIOCTABJIICHHBIMU IEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIJCHATh XapaKTEepHBIC
MPU3HAKKA TIOHSATHUH W YCTAHABIMBATh WX B3aWMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIWE TOHSATHS IS
O0OBSICHEHUS OTJICITBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIMN BEIIECTB U XUMUYECKUX PEAKITUI;

yCTaHABIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKITY U3YIaeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pPACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, 110 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHUAX, (POPMYIIUPOBATH BHIBOBI U 3aKITIOUCHHS;

MPUMEHATh B TIPOIECCE IMO3HAHMS, HCIOJIb3yeMble B XHMHUH CHUMBOJHMYECKHE (3HAKOBBIC) MOJICIH,
peoOpa3oBhIBaTh MOJICIBHBIC TPEACTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJI) DJEMEHTa, XHUMHUYECKas
dbopmyrna, ypaBHEHHE XUMHUYECKOW pPEaKIMM — MPH PEIICHUH YYEOHBIX MO3HABATEIBHBIX W MPAKTHUYECCKUX
3a/1a4, TMPUMEHITh Ha3BaHHBIC MOJCIbHBIC TPEJACTABICHUS JIs BBISABICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUECKHX PEAKIIHA.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB M XUMHUCCKHX PEaKIIHi;

dhopMyauUpOBaTh IENM M 3a7a4d HCCIEAOBAHUS, MCIOJb30BaTh IOCTABJICHHBIE W CaMOCTOSTEIHLHO
chopMyIUpOBaHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS W OCHOBBI JUISI (DOPMHPOBAHMS TUIIOTE3bI
10 IPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYXKICHU;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEIIPHOTO TUIAHHUPOBAHUS M TPOBEICHUS YYCHHYECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHMsI HAONIOAAaTh 32 XOJOM MPOIECcca, CAMOCTOSTENbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, GopMynupoBaTh O000OMIEHHWS W BBIBOJABI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YNIbTAaTOB
HCCIEA0BaHUs, COCTABIATH 000OCHOBAHHBIM OTYET O MIPOJICIaHHOM paboTe;

MpHOOpETaTh OMBIT YYEHUYECKOW MCCIE0BATENbCKOM W MPOEKTHOM NESTENbHOCTH, MPOSBISATH

CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIIOHMCKY METOJOB pEUICHUS MPakTHYEeCKUX 3ajad,
MIPUMEHEHHIO PA3TMYHBIX METOJOB MO3HAHUS.
3) padora ¢ uHdopmanueli:OpHESHTUPOBATHCS B PA3TUYHBIX HCTOUYHHUKAX WHGOPMAIUU (HAYUYHO-MTOMyJISIpHas
TuTepaTypa XHMHUYECKOTO COJepXaHUs, CIpaBOYHbIE MMOcoOMs, pecypchl MHTepHeTra), aHamM3UpOBAThH
MHMOPMALIUIO PA3NUYHBIX BUAOB W (HOpPM MpeACTaBIeHUS, KPUTHUECKU OICHHBATh €€ JOCTOBEPHOCTHh U
HEMPOTUBOPEUNBOCTB;

(dbopMynupoBaTh 3amMpoCchl U MPUMEHATH Pa3IMYHBIE METOJAbI MPU TOHWCKE M 0TOOpe HHpOpMAIUH,
HE0OXO0TUMOM ISl BHITIOJTHEHUS YIeOHBIX 3a7a4 OTPEIeIEHHOTO THIIA;

MpHOOpeTaTh OMBIT KCIIOJB30BAHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U Pa3IUYHBIX
IMIOMCKOBEIX CHCTEM,;

CaMOCTOSITENIbHO BBIOUPATh ONTHMAIBHYIO (GOopMy TpeacTaBieHHs HHPOpMAIUHU (CXeMbl, TpaduKw,
JarpamMMbl, TaOIUIBI, PUCYHKH U IPYTHE);



UCTOJb30BaTh HAYYHBIM S3bIK B KaueCTBE CpPEACTBAa IMpH paboTe ¢ XUMHUYECKOW HH(popManueit:
MPUMEHSATh MEXKIpPeAMETHBIC ((PU3NUECKUEe U MAaTEMaTUYECKHE) 3HAKU U CUMBOJIBI, (OPMYIIbI, a00peBHATYPHI,
HOMEHKIIATYpY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HAIJISIAHOCTH.

OgJaieHne YHUBEPCAJIbHBIMIH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIMPOCHI IO CYIIECTBY 0OCYKIaeMOI TEMBI B XOJ€ JAUAIOTa U/UIH AUCKYCCUH, BHICKa3bIBATh
uzaeu, GopMyIIMpOBaTh CBOM MPEAJIOKEHNS OTHOCUTEIFHO BBITIOJIHEHHS MTPEUI0KECHHON 3a1a4H;

BBICTYIIaTh €  IPE3EHTAlMel  pe3y/lbTaTOB  II03HABATEIbHOW  JESATENIBHOCTH,  IOJYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU HPHU BBIIOJHEHUH XUMHYECKOIO SKCIEPUMEHTA,
MIPaKTUYECKONH pabOThl MO MCCIEAOBAHUIO CBOMCTB M3Yy4aeMbIX BEILECTB, peal3ali y4eOHOIo MpoeKTa U
(bopMynHpOBaTh BBIBOJBI 10 PE3y/lbTaTaM HPOBEIEHHBIX HMCCICIOBAHUN IMYyTEM COTJIACOBAHMS TO3UIMHA B
X0JIe 00CYX/IeHUS 1 0OMeHa MHCHHSIMH.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiTABHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIPHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATENbHYIO ACSITEIbHOCTb, ONMpPENEsis e
eI W 337a4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh IpPEIaraeMblili alrOpUTM
NEUCTBUIM TpU BBINOJHEHUH YYeOHBIX M MCCIENI0BATENbCKUX 3a/]ay, BbIOMpaTh HauOosiee 3(PPEeKTHUBHBIM
CH0C00 X pelIeHHsl ¢ yYETOM MOJIydYeHUS] HOBBIX 3HAHUM O BEIeCTBAaX U XMMHUECKUX PEaKLUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI 10 KJIACC

[IpenmeTHbIe pe3yIbTaThl OCBOSHHSI Kypca «OpraHruuecKasi XUMHsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TIPEICTABICHHN O XUMHUYECKOW COCTABJISIIOIIEH €CTeCTBEHHO-HAYYHOW KapTHHBI
MUpa, POIU XUMHUH B TIO3HAHUH SBIICHUH NMPHUPOJBI, B (HOPMUPOBAHUH MBINIICHUAS W KYJIbTYPHI JUYHOCTH, €€
(GYHKUIMOHATBHON I'PaMOTHOCTH, HEOOXOIUMON [UId pEILICHHUs MPaKTHUECKUX 3a1ad M HIKOJOTHYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO U IPUPOIHON Cpesie;

BJIaJIEHHE CUCTEMOM XMMHMUYECKUX 3HAHUH, KOTOPasi BKIIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XMMUYECKUN
3JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, JEKTPOOTPHULIATEIBHOCTD,
XUMUYECKas CBSA3b, CTPYKTypHas popmyina (pa3BEpHyTasi U COKpaIEHHAas), MOJIb, MOJISIPHAs Macca, MOJISAp-
HBII 00BEM, YIIIEPOAHBIN CKeNeT, QYHKIMOHANbHAs IPYIIa, paJuKall, H30MepHsl, ©U30Mepbl, TOMOJIOTUYECKUI
psizi, TOMOJIOTH, YIJIEBOOPO/Ibl, KUCIOPO M a30TCOAepKAIIUE COCTUHEHNSI, MOHOMED, TIOJIUMEp, CTPYKTYp-
HO€ 3BEHO, BEBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS); TEOPUHU U 3aKOHBI (TEOPUS CTPOSHHS OPraHUYECKUX BELECTB
A. M. BytiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMHH;
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKaIllUe B OCHOBE IIOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX
ABJICHUH, (PaKTOJOIMUECKUE CBEJICHUS O CBOMCTBAX, COCTAaBE, NOJYYEHUHU U O€3011aCHOM HCII0JIb30BaHUH
BOXHEHUIIMX OPraHMYECKUX BEIIECTB B OBITY U IMPAKTHUECKOM NesITeIbHOCTH YEJI0BEKA;

C(OPMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHble TNPU3HAKK TOHATHH, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIME TOHATHS IPU OMMCAHUU COCTaBa, CTPOEHUS U MpEeBpaIleHui
OpPraHUYeCKUX COCTUHEHUH;

c(OPMHUPOBAHHOCTb YMEHUI UCIOIb30BATh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJICHUS MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOH, COKpal€HHON) (GOpMysT OpPraHWYECKUX BEIIECTB M YPaBHEHUH XMMHUYECKHX
peakuuii, U3roTaBIUBaTh MOJEIM MOJEKY]1 OPraHMYeCKMX BELIECTB JUIl WJUTIOCTPALMM UX XHMHUYECKOTO M
MIPOCTPAHCTBEHHOTO CTPOEHHUS;

c(OpMHPOBAHHOCTh YMEHHMH yCTaHABIMBATh MPUHAICKHOCTh 3YUYEHHBIX OPraHUYECKUX BELIECTB IO
UX COCTaBy M CTPOEHHUIO K ONpEIEeNEHHOMY KIacCy/TpymIie COEeIUHEHUH (yIriIeBOAOPOAbI, KHUCIOPOA M
a30Tco/IepKaIllUe COCIUHEHHUS, BBICOKOMOJIEKYJSIPHBIE COEAMHEHMs), JaBaTb WM  Ha3BaHUSA IO
cucrematnueckoid HomeHknarype (IUPAC), a Takke NpUBOIUTH TPHUBHAJIbHBIE HAa3BaHMUS OTHENbHBIX
OpPraHUYeCKUX BEIIECTB (3TUJIEH, MPOMMUJICH, alleTUJICH, STHJICHTJIMKOIb, TIULEPUH, (HeHO, GopManbIeru,
aleTanbJerull, MypaBbHHAs KHUCJIOTa, YKCYCHAash KHCJIOTa, OJIEMHOBas KHCJIOTAa, CTEapHMHOBAas KHCIOTA,
TJII0K033, PPYKTO3a, KpaxMal, LEeJII03a, TIULUH);



c(OPMHUPOBAHHOCTh YMEHHUS OINPEACIATh BHJBl XMUMUYECKONH CBS3M B OPraHMYECKHX COCIHMHEHUSX
(oMHApHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTH YMEHHS MPUMEHATH TOJ0KEHUSI TEOPUM CTPOCHUSI OpPraHMYECKUX BemecTB A. M.
ByrnepoBa ai1st 00bsCHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUS
Macchl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTAB, CTPOCHUE, PU3NIECKUE M XUMHUECKHE CBOMCTBA
TUMWYHBIX MPEICTaBUTENIEH Pa3IMYHbIX KIAaCCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIMJIEH,
areTmiieH, Oyraaues-1,3, MmetunOyraaueH- 1,3, 6€H30I, METaHOJ, ATAHOJ, STUJICHTIIMKOJIb, TIUIICPUH, (HEeHOII,
alleTalnbJeru]], MypaBbuHasi U YKCYCHasl KUCIIOThI, IJIF0K03a, KpaxMal, LeJUIH0II03a, aMUHOYKCYCHAsl KUCIIO0Ta),
WUTIOCTPUPOBATh FEHETUUECKYIO CBA3b MEXAY HUMU YPAaBHEHHUSMU COOTBETCTBYIOIIMX XUMUYECKUX pEaKLIUN
C MCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpPMYIT;

C(OPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU YIIIEBOJAOPOIAHOTO CHIPbS  (HE(DTH,
MIPUPOJIHBIN ra3, yroiib), ClocoObl UX NMEePepadOTKH U MPAKTHYECKOE IPUMEHEHNE POAYKTOB IepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCIEHUS 10 XMMHUYECKUM YpaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA UM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
13 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEaKIUN);

c(OpMUPOBAHHOCTh YMEHMH BJa/E€Th CUCTEMON 3HAHUN 00 OCHOBHBIX METOJAX HAayYHOTO MO3HAHUS,
UCIOJIb3YeMbIX B XUMHH IMPU H3YUYEHHUU BELIECTB M XHMHUYECKUX SIBICHUN (HaOMI0JeHHe, H3MepeHue,
AKCIEPUMEHT, MOJEIMPOBAHKE), UCIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHMS JJIsl MPUHSATHS pEIleHUud B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUW COONIOAATh TpaBWjIa TIOJB30BaHUS XMUMHYECKOW TIOCYIOM |
mabopaTOpHBIM O0OpPYIOBaHMEM, a TakKe TMpaBHa OOpalleHWs] C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKUHUSMU IO BBIOJHEHUIO Ta00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBHINOJHATh XMUMHUYECKUN AIKCHEPUMEHT (MpeBpaleHHs
OpraHMYECKUX BEIIECTB IMPH HArPeBaHHUM, MOJyYE€HUE JTHUJIEHA M HM3yYEHHE €ro CBOWCTB, Kau€CTBEHHBIE
peakuu OpraHMYecKHX BEUIECTB, ACHATypalusi OENKOB IMpH HarpeBaHUM, IBETHbIC PEaKIUu OEIKOB) B
COOTBETCTBUU C TpPaBUJIAMH TEXHUKH O€30MacHOCTH MpH OOpallleHWd C BeUleCTBaMH U J1TaOOPaTOPHBIM
o0opy/noBaHUEM, NPEICTABIATH PE3yJIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakiuil u GopMyIUpOBaTh BHIBOAbI HA OCHOBE 3TUX PE3YyJIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XUMHUECKYIO HH(OpMAIIHIO, TIOTydaeMylo U3
Pa3HbIX UCTOYHUKOB (CpecTBa MaccoBoi nHGopMauu, IHTepHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHUI COOMIOIATh MPABUIIA SKOJIOTHMUYECKHU 11€1ecO00pa3HOro MOBEIACHUS B OBITY
U TPYIOBOW JEATEIBHOCTH B LEISAX COXPAHEHHS CBOEr0 3JI0POBbS U OKPYXKAlOIIeH MNPUPOJHONU Cpeibl,
OCO3HABaTh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MbI ONPECTIEHHBIX OPraHUUECKUX BEIIECTB, TOHUMAs
cmbicn nokasarens [1/IK, mosicHATh Ha mpumepax CrmocoObl YMEHBIICHHUS U MPEIOTBPAILEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKa;

U1 O0YYaroIIUXCSl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU 3/I0OPOBBS: yMEHHE MPHUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUUYECKUX SBJICHUN;

JUIS CIENBIX M CIa0OBUAALIUX OOYYArOIIMXCS: YMEHHE HCIOJb30BaTh PeIbeHO-TOUCUHYIO CHCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XUMHYECKUX (GOPMYIL.
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