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IHOACHUTEJIbBHAS 3AIINCKA

IIporpaMma 10O XWUMHM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoanuu B Poccuiickoii ®denepaiumny, TpeOOBaHUN K pe3ysibTaTaM OCBOEHUA
(dbenepanpHOii  00pa30BaTEIILHOM MPOrpaMMBI CpPeAHETo oO0Imero o0pa30oBaHUS
(®OIT  COO), npencrasneHHbix B DemepallbHOM  TOCYJAPCTBEHHOM
obpazoBatensHoM craHmapre COO, ¢ yuérom KoHnenuwu mnpenogaBaHus
yuaeOHOTO TIpeaAMeTa «XUMHUS» B 00pa30BaTENbHBIX OpraHm3aIusax Poccuiickoit
Oenepanuu, pealu3yrOIMX OCHOBHbIE 00pa3oBaTEIbHBIE MNPOrpamMMbl, U
OCHOBHBIX ToJiokeHui «CTparerun pa3BuTHs BocnuTaHua B Poccuiickoit
Oenepanmn Ha miepuon mo 2025 roma» (Pacmopsixenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0B K pa3pabOTKE MpOrpaMMbl MO XHUMHH, K OINPEACTICHUIO
oOmielt cTparerun 00ydYeHHs, BOCTIMTAHKS M Pa3BUTH OOyJarOMIMXCA CPEACTBAMH
yuebHoro npenmera «Xumusy» s 10—-11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuenTyababie nosioxkeHuss GI'OC COO o B3auMOOOYCIIOBJICHHOCTH IIENEH,
COACPKaHUs, Pe3yJbTaTOB OOyUYeHHS M TPeOOBAHMI K YPOBHIO MOATOTOBKH
BBITTYCKHUKOB.

XHAMHUUECKOE o0pa3oBaHue, MOJTy9aeMOe BBITTY CKHUKAMH
00111c00pa30BaTeNIbHONM  OpraHM3alluy, SBIISICTCA HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIYXXHT 3aBEPIIAIOIIMM  ATAllOM peaju3aliv  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MNPUCYIIUX
LEJOCTHOM CHUCTEME XMMHYECKOr0 0O0pa3oBaHUs. OTH LEHHOCTH KacCaroTCs
MO3HAHWA 3aKOHOB TIPHPOBI, (POPMUPOBAHHUS MUPOBO33PECHUS U OOITECH KyIbTYPHI
YEIOBEKA, a TaKKE DOKOJOTHUUECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M TMPUPOAHONU cpene. Peanusyerca xumuueckoe oO0pa30BaHME
00y4aroIMXcsd Ha YPOBHE CPEeAHEr0 OO0IEro oOpa3oBaHUs CPeACTBAMH y4eOHOTO
npeaMera «XUMHS», COJACPXKAHUE W TMOCTPOECHUE KOTOPOTO OMNPEICIICHBl B
MporpaMMe TO0 XUMHH C y4€TOM Crenu(uKA HAyKH XUMWW, €€ 3HAUCHUSA B
MO3HAHWW TIPUPOJBI W B MATEPUAIBHON JKW3HM OOIIECTBA, a TaKXKEe C YUETOM
O0IIUX 1EIeH W MPUHLUINOB, XAPAKTEPUIYIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero o0iero oopaszosanus B Poccuiickoit ®enepanmu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPAET O0COOYIO POJib B
COBPEMEHHOW IMBWJIM3ALMK, B CO3JIaHUM HOBOM 0a3bl MAaTepHAIbHOU KYJIBTYPHI.
Ona BHOCHT CBOH BKJIaJ B (DOPMHUPOBAHUE PANMOHAIHLHOTO HAYYHOTO MBITTUICHHSI,
B CO3/IaHHUE LIEJOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE
MPUPOABl W YEJIOBEKAa, KOTOpoe (PopMHUPYETCs B XMMHHM HAa OCHOBE TMOHWMAHHUS
BEIIIECTBEHHOIO0 COCTABAa OKPYIKAIOIIEr0 MHPA, OCO3HAHMS B3aMMOCBA3U MEXKAY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JTACTAMHU TTPUMEHEHHS.



TecHO B3aUMOJICHCTBYS ¢ APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHUA CTaja
HEOTHEMJIEMON YAaCThIO MUPOBOH KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TPyAa W KU3HU KAXKIO0TO wieHa oOmecTtBa. COBpEMEHHAs XUMHUS KaK Hayka
CO3WJIaTeIbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTUH HampaBjieHa Ha PEIICHUE
r100aabHBIX TPOOJEM YCTOMUYMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM,
SHEPreTUUECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHbl 30POBbSI.

B cooTtBercTBUM ¢ OOIIMMHM LEAAMH W MOPUHIMIAMH CPEIHEro OOIIero
oOpa3oBanusa coaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
W3YUYCHHS) OPUEHTHPOBAHO MPEUMYITICCTBEHHO Ha OOMIEKYIbTYPHYIO TOATOTOBKY
o0ydJaromuxca, HEOoOXOAUMYI0O UMM  JJis  BbIPAa0OTKM  MHUPOBO33PEHUECKUX
OPUCHTHUPOB, YCICIIHOTO BKIIOYEHUS B KU3Hb COLIMYMA, MPOJIOJHKCHUS
00pa30BaHuA B PA3IMUHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu - peaMera  «XUMHUS»  SABJIAIOTCA  0a30BbIE  KYpChl —
«Oprannueckas xumus» U «OO0m@as W HEOPraHWuecKas XWUMHS», OCHOBHBIM
KOMIOHEHTOM COJICPKaHUSI KOTOPBIX SABJAKOTCA OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAaHWH N0 HEOPTaHMUECKON XMMUM (C BKJIIOUCHHWEM 3HAHWH W3 OOIIEH XWMUM) H
Ooprann4eckor xumun. GOpMUPOBAHUE JAHHOW CUCTEMBI 3HAHWW NPU WU3YyUYCHUU
npeaMera 00eCneurBAaET BO3MOMKHOCTh PACCMOTPEHUA BCETO MHOr0o0paszus
BEILIECTB HA OCHOBE OOIIMUX MOHATHM, 3aKOHOB M TCOPUH XUMUHU.

CrpykTrypa coaepkanusi KypcoB — «Opranwdeckas xumusay u «OOmas u
HEOpraHWYeCKas XuMHUsS» cPopMUpOBaHA B TMpPOTpaMMe O XUMHH HAa OCHOBE
CUCTEMHOr0 TOAXOJAa K HW3YUYEHHIO Y4eOHOro marepuajia W 0oOyCJIOBJIEHA
HUCTOPUYECKH  OOOCHOBAHHBIM  PA3BUTHEM  3HAHMM HA  ONPEAEIEHHBIX
TEOPETUUYECKUX YPOBHAIX. Tak, B Kypce OpraHMYeCKON XUMHUM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHUECKONW TEOPUM CTPOCHUS OPraHMuYeCKUX
COCAMHEHUN, a TaKXKe Ha YPOBHE CTEPECOXUMHUECKHX W  3AIEKTPOHHBIX
MPEACTABJACHUA O CTpoeHuu BemecTB. (CBeneHuss 00 HM3ydaeMbiX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUHM — OT YIJIEBOJOPOJOB JO CJIOKHBIX OMOJOTHUECKHU
AKTUBHBIX COEAMHEHWH. B Kypce oOpraHuyeckoid XWMHUU MOJYYArOT PA3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs MEPBOHAUATHHBIC
MPEACTABIICHAS O XUMHUYECKOM CBS3H, KIAaCCH()MKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUA, O XUMUUYECKON PEAKIINU.

[Ton HOBBIM yrJioM 3peHUA B OpeaAMETe «XuUMHS» 0a30BOr0 YPOBHA
paccMaTpUBAETCAd M3YUYEHHbIE HAa YPOBHE OCHOBHOrO 001Iero oOpa3oBaHus
TEOPETHUECKH Marepuanl # (PaKTOJIOTHUECKHE CBEJACHUS O BEIIeCTBaX |
XUMUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUA» OOYyYalOlUMCSl MPEAOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOrO 3aKOHA C OOIIETCOPETUUECKUX M METOAOJOTUUECKUX TMO3UIINH,



riy0ke TIOHSATh HWCTOPUYECKOE W3MEHEHHWe (PyHKIMA HSTOTO 3aKOHAa — OT
00001aroIIei 10 0OBICHAIONICH U TPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHUNA O BOXKHEWINMX BEIIECTBAX, MX COCTABE, CTPOCHWH,
CBOMCTBaX W MPUMEHEHWH, A TAKXKE O XUMHUUECKUX PEAKIUAX, UX CYHUIHOCTH H
3aKOHOMEPHOCTAX MpoTekaHus jgomnojiHsercs B kKypcax 10 m 11 kimaccos
AJIEMEHTAMH COJICPKAHUA, HMECIOIIUMU KYJIbTYPOJIOTHUYECKUI W MOPUKIATHON
XapakTep. OTH 3HAHHWS CHOCOOCTBYIOT TOHHMMAHHWIO B3aUMOCBSI3M XUMHH C
JPYTUMU HayKaMH, PacKpbhiBAlOT €€ pojib B TMO3HABATEIbHOW M MPAKTUUECKOM
JEATEIIbHOCTU 4YEJIOBEKA, CMOCOOCTBYIOT BOCHHUTAHHUIO YBAXKECHHUS K MPOLECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, MOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBbIX
mpoOieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICITHBATh HH(POPMAIUIO U
NPUMEHATh €€ JUIsl TONOJIHCHUS 3HAHUM, PEIICHUA WHTEIUIEKTYaJbHbIX |
AKCMEPUMEHTAIBLHBIX MCCIICIOBATENIbCKUX 3a7a4. B 1eaoM coaepxanue yueOHOro
npeaMera  «XUMHS»  JAHHOTO  YPOBHSA  M3YUEHHUS  OPUCHTHUPOBAHO  Ha
(dhopMupoBanre y 0OydYalOMMXCS MHUPOBO33PEHUYECKONH OCHOBBI ISl TIOHWMAaHUS
dunocodckux waeH, TakuX KaK. MaTEPHAIBHOE CIWHCTBO HEOPTaHUYECKOTO H
OpPraHWYEeCKOro Mupa, OOYCIIOBJICHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM H
CTPOCHHMEM, TIO3HABAEMOCTh MPUPOAHBIX SABJICHUH NYyTEM SKCIEPUMEHTA H
pEeIICHUsT TMPOTHBOPEUHMI MEXKIY HOBBIMH (haKTaMHM W TEOPETHUCCKAMH
MPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMHUU B PEIICHUHN 3KOJIOTHYECKUX MPOOJIEM, a
TaKke NpoliaeM cOEpPEKEHUA FIHEPIETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTHH U MATEPUAJIOB.

B nnane pemeHus 3amad BOCHUTAHMSA, PA3BUTHSA M COLMAIM3ALIAU
0o0y4Yaromuxca MPUHATHIE MNPOrpaMMON TO XWUMHUU TOAXOAbl K OMNPEACIICHUIO
ColepXaHUs M TOCTPOCHHUA TIpeAMETa TMpeayCMaTpuBaioT (popMupoBaHHe
VHUBEPCAJIbHBIX  YUYEOHBIX JCHCTBUM, UMEIOIMX 0a30BO€ 3HAUYCHUE JUIA
Pa3/IMUHbIX BHJAOB JICATEIBHOCTH: PEIIEHUs MNpoOdjeM, MNOUCKA, aHajau3a |
o0paboTku mHpOpMaNKK, HEOOXOIUMBIX T MPUOOPETEHUA OIBITa TTPAKTHUYCCKOM
U UCCJIEAOBATENbCKON ACATEIBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHWs XUMHHM KAaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusA, Tak U HA YPOBHE CpeaHEro 00Iero oOpa3oBaHusl, Py ONPEaACICHUN
COJICPKATEIIbHOW XapaKTePUCTUKU IEJIeH HW3YUEHHs MpeaAMeTa HampaBJICHUEM
MEPBOCTETICHHOW 3HAYAMOCTH TPAAWIMOHHO TPU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUUYECKON HAyKW Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON
JEATEIIbHOCTU YE€JI0BEKA M KaK OJHOT0 M3 KOMIOHEHTOB MHUPOBOM KyjibTyphl. C
METOJUYECKOW TOUYKHM 3PECHUS TAKOW MOAXOA K OMNPEACIICHUIO LENeH W3YUYEHHs
MPEAMETA ABJISIETCS BIOJHE ONPABIAHHBIM.



CornacHo JaHHOW TOYKE 3PEHUA TJIABHBIMU LEIAMH W3YUCHHS TPEaMeETa
«Xumusa» Ha 6azoBom ypoBHe (10 =11 i1.) apnsrores:

e (OpPMHPOBAHHE CHCTEMBl XHMHYCCKMX 3HAHMM Kak  BaKHEHIIeH
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOW KAPTHUHBI MHPA, B OCHOBE KOTOPOU
JeXaT KITIOUEBBIC TOHATHSA, (PYHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHUE W TMOHWMAHHWE CYIIHOCTH JOCTYIHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS,

o (opmMupoBaHHE W PA3BUTHE MPEJCTABICHUH O HAYUYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMHUUECKUX PpEAKIUH, HEOOXOAUMBIX Il TPUOOPETECHHS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUUYECKUX SIBICHUM,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Ppa3BUTHE YMECHUH U CIIOCOOOB ACATENIBHOCTH, CBA3AHHBIX C HAOMIOACHUEM U
OOBSICHEHUEM  XMMHUYECKOTO AKCIEPUMEHTA, COOJIIOJACHUEM  MPABUII
0e30IMacHOro OOpaIleHMs C BEIIECTBAMMU.

Hapsany ¢ stuM, conepxarenbHas XapaKTepUCTHKA LieJiel U 3aAa4 U3yUYEHUs
npeaMeTa B MPOrpaMMe Mo XMMHUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPHOPHUTETAMH B CHCTEME CpeAaHero obimiero odopazoBanus. CeroaHsa B
MpPENnoJAaBaHUM XUMHUHA B OOJbIIEH  CTEMEHM OTAAETCA  MPEANOUYTEHHUE
MPAKTUUYECKON KOMIIOHEHTE COJCpKaHUS OOY4YEHUsA, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINMYCKHHMKA 00I1€00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HAa0OpOM 3HaHWH, a (PYHKIIMOHAJBHOHW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSMU aKTUBHOTO MOJyYCHUs 3HAHUN W MPUMEHEHUA UX B PEAJbHOU >KU3HU
JUISl PEIICHUS TPAKTHUECKUX 3a]1ay.

B cBa3u ¢ 3TMM npu HM3yueHMHM TMipeaMera «XUMuA» JTOMHHHUPYIOIIEE
3HAQUCHUE MPUOOPETAIOT TAKUE LICJIA U 3aJ]a4H, KaK:

ajganTanys oO0y4YaroluXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupoBaHWE  WHTC/UICKTYaJIbHO  Pa3BUTOW  JUYHOCTH,  TOTOBOH K
CaMOOOpPa30BAHUIO, COTPYJHUUYECTBY, CAMOCTOATEIIbBHOMY MPUHATUIO TPAMOTHBIX
pELIECHUN B KOHKPETHBIX )KU3HCHHBIX CUTYALIUSIX, CBI3aHHBIX C BEILIECTBAMU U KX
MIPUMEHECHUEM

dbopMupoBanre 'y OOYYArOMIUXCS  KIIFOUYEBBIX  HABBIKOB  (KJTFOUEBBIX
KOMITICTEHITAH), WMEIONIMX YHUBEPCAIBHOE 3HAYCHUE [UIS PA3IUYHBIX BHUIOB
JEATENBHOCTH. PEIICHUA TPOoOJIeM, TTONCKa, aHanm3a U 00paboTku MH(pOpMaIUHy,
HEOOXOJUMBIX i1 TPUOOPETECHUS OMNbITa ACATENBHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TMO3HAHMM XUMHUH, a TaAKXKe JJid OLECHKU C MO3UIuH
AKOJIOTHUUYECKON O€30MaCHOCTH XapakTepa BIUAHHUS BEIIECTB W XUMHUUYECKHX
MPOLIECCOB HA OPraHW3M YEJIOBEKA W MPUPOJHYIO CPEY;



pPa3BUTHE TO3HABATEIIFHBIX HWHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YyYarOIUXCA: CHIOCOOHOCTH CaMOCTOSTENbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C )KH3HEHHBIMH TTOTPEOHOCTIIMH, UCITOJIB30BATh
COBpEeMEHHbBIE WH(POPMAIIMOHHBIC TEXHOJIOTHW JJIs TMOMCKA W aHaju3a YueOHOU |
HAyYHO-TIOMYJISAPHONW WH(POPMAITUH XUMUYECKOTO COICPKAHMS;

(hopMupoBaHUE W Pa3BUTHE Y 0OYUAIOMIMXCS ACCOIMMATUBHOTO M JIOTHUECKOTO
MBITIICHUS, HA0MIOAaTeTbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPH ITUTAHUPOBAHWW W TIPOBEICHWW XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTAaHUE Yy oOOydalomuxcs yOeKAEHHOCTH B  T'YMAHHCTHYECKOU
HaIPaBJICHHOCTA XHWMHWH, €€ BAXHOW POJIM B PEIMICHUW TIOOATBHBIX TPOOIEM
PAIMOHAITEHOTO TPHUPOIOTIONB30BAHMS, TIOTIOTHCHHST YHEPTETUUECKAX PECYPCOB U
COXPAHECHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHWSA HEOOXOTUMOCTH OEpPEeKHOTO
OTHOMICHHWS K TPHUPOAEC W CBOEMY 370POBBIO, a TaKXKe NPUOOPETECHUSA OTBITA
WCIIOJTb30BAHUS TIOJYUYEHHBIX 3HAHWW JUIA TPUHATAS TPAMOTHBIX PEIICHUH B
CUTYaIHUsIX, CBA3aHHBIX C XUMHUUCCKUMU SBJICHUSIMH.

B yueOHOM maHe cpeaHero oOIero o0Opa3oBaHUs TPEAMET «XUMHUIN
6a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOW oOmactn «ECTeCTBEHHO-HAYUHBIC
MIPEAMETHI».

OO011ee uncIo 4acoB, OTBEAEHHBIX JJISI U3YUEHUS] XUMUU, HA 0230BOM YPOBHE
cpennero odmero obpazoBanwms, cocrapimaer 68 wacos: B 10 xmacce — 34 gaca (1
yac B HeAemo), B 11 kmacce — 34 gaca (1 gac B Hememo).



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC
OPTAHUYECKAA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYecKOi XUMUH

[Tpenmet oprannueckoit XUMHUK: €€ BOSHUKHOBCHUE, PA3BUTUE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTEepUaioB. Teopus CTPOCHUS OPraHUYECKUX
coenuaeHnii A. M. ByTtieposa, €€ ocHOBHbBIE TTONTOXKeHUA. CTPYKTYpHBIE (hOPMYITHI
OpraHWYecKuX BemecTB. [omonorua, wu3omepus. XuUMUYECKas CBA3b B
OPraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIE U KPATHBIC CBSA3H.

[Ipeacrasnenne o kinaccudukammu OpraHMdecKuX BemecTs. HoMmeHkmarypa
OpPraHWYECKUX COCTUHEHWUH (CHUCTeMaTWdecKas) W TPUBUAIbHBIC Ha3BaHUA
BOKHENIIMX NMPEACTABUTENIEN KITACCOB OPraHUYECKUX BEILIECTB.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUCHHS BEIIECTB M HX NPEBPALLCHUIM:
O3HAKOMJICHHE ¢ 0Opa3llaMHh OPraHWYECKHX BEIIECTB W MaTepUalaMU Ha UX
OCHOBE, MOJICIMPOBAHUE MOJICKYJl OPraHWYECKUX BEIIECTB, HAOMIOJCHHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEIIECTB
MIPY HarpeBaHuy (TUTABJICHHUE, OOYTJIMBAaHUE U TOPCHHUE).

Yriesoaopoasl

AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTHUYECKHU psa. MetaH U 3TaH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKAaHOB. (DU3MUECKHE M XWUMHYECKHE CBOMCTBA
(peaknuy 3aMENICHWS W TOPCHMS), HAXOXIECHWE B TMPUPOJC, TOJYyUCHUE W
MIPUMEHEHHE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pA. DTUJIEH U TMPONUIICH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKCHOB. (DU3MUECKHE M XWUMHYECKHE CBOMCTBA
(peaknyyi  THAPUPOBAHUS, TAIOTCHUPOBAHWA, THUAPATAIAHA, OKHUCICHUS W
MOJIMMEPHU3AIIHH ), TIOTYICHUE Y TIPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOytaaueH-1,3: CTpoeHUWE, BaKHEHIIIME
XUMHUYECKHE CBOMCTBA (peakius monmMepu3arn). [logydenne CHHTETHYECKOTO
KayuyKa U pE3UHBI.

AJIKMHBI; COCTAaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH PAll. ALICTUIICH
— TPOCTCHININNA TIPEICTAaBUTEIh AJKWHOB. COCTaB, CTPOCHWE, (UBMUECKHE U
XUMHUYECKHAE CBOWCTBA (PEaKWy THAPHUPOBAHUS, TAOTCHUPOBAHUS, THAPATAINH,
TOPEHUS ), TIOJTyUYCHNE U IPUMEHEHHE,

Apensi. benzon: cocrtas, crpoeHue, (PU3NUECKAEC W XHUMHUYCCKHE CBOWCTBA
(peaknyu TaJIOTCHUPOBAHUS W HUTPOBAHUSA), TONYUCHUE W MPUMEHEHHE. 101y0:
cocmas,  cmpoenue,  Quzuyeckue U Xumuyeckue — C8olcmea - (peaxyuu
2AN02EHUPOBAHUS. U HUMPOBAHUSL), NOIYyYyeHue u npumeHenue. TOKCHIHOCTD



apeHoB. ['eHeTWUecKas CBsA3b MEXKAY YTIEBOJAOPOJAMH, TPHHAICKAITUMH K
PaA3TUIHBIM KJTacCaM.

[IpupoaHbie MCTOYHWUKH YTJIEBOAOPOAOB. [IpupoaHbli Ta3 W TOMYTHBIC
Hedraapie ra3el. Hedte m €€ mpomcxoxkaenne. CrmocoObl mepepaboTkn HedTH:
MEPETOHKA, KPEKWHT (TEPMUYCCKUH, KaTaJuTHUYeCKui), mupoau3. [Ipomykrer
nepepadoTku He(pTH, WX TPUMEHEHUE B MTPOMBINIUICHHOCTH W B ObITy. KameHHbIiH
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCNEPUMEHTAIBHBIE METOJBl HM3YUCHHS BEIIECTB W WX MPEBPAIICHHMA:
O3HAaKOMJICHHE C o0O0pa3laMu IIacTMacC, KaydyKOB U PE3WHBI, KOJUICKIIHH
«Hedpts» m  «VYromp», MOACTMPOBAaHWE  MOJIEKYJ  YTJICBOJOPOJOB H
raJIOTeHOMIPOU3BOAHBIX, TTPOBEICHNE MPAKTUUCCKOW PabOThl: TOMYUYCHHUE ITHJICHA
Y U3YUYEHUE €TO CBOUCTB.

PacuétHbie 3amaun.

Boruucnenns mo ypaBHCHHMIO XHWMHUYECKOW PpEaKIUU (Macchl, 00BEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOIYKTA PEAKIMK MO W3BECTHBIM Macce,
00BEMY, KOTMIECTBY OJTHOTO M3 MUCXOTHBIX BEIIESCTB MJTH TPOAYKTOB PEAKITHH ).

Kucaopoacoaep:kamiie oprannyeckue coeIHHEHUsI

[IpenenbHble OMHOATOMHBIE CHOUPTHI. MeTaHOT W 9STAHON. CTPOCHHE,
(vzuueckre W XHMHYECKHE CBOWCTBA (PEAKIMW C aKTHBHBIMH METajLIaMH,
raJIorTeHOBOJIOPOAAMH, TOPEHHUE), TpHMEHeHWE. BomopoaHbie CBSA3M MEXAY
MOJICKYJIaMH CTIAPTOB. JleliCTBHE METaHOJIa W 3TAHOJIAa Ha OPTaHMU3M UeIOBEKa.

MHoroaroMHbIe  COUPTHL. OJTWICHIJIUKOIbL W  TJWIECPUH. CTPOCHUE,

(¢rzuueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IEJIOYHBIMH
METalIaMH, KAa4eCTBCHHAsl PEaKIus HAa MHOTOATOMHBIE CnupThl). JlecTBre Ha
opraHusMm 4desioBeka. [[puMeHeHue riuiepuHa U STUICHTJTUKOJIA.

®deHosi:  CTPOCHHWE MOJIEKYIbl, (PU3MUecKne W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts denona. [Ipumenenne denona.

Anpneruapl U kemowusl. DopManbIeruj, alCTAIBACTUI. CTPOCHHE,
(rzuUeckre W XMMHUYECKHE CBOMCTBA (PEaKIMM OKWCICHUS M BOCCTAHOBJICHUS,
KaueCTBECHHBIE PEAKITHH ), TIOJTyUECHUE U TIPUMEHEHHE.

OnHOOCHOBHBIE TIPEACNIbHBIC KAPOOHOBBIE KHUCIOTH. MypaBbUHAs U
YKCyCHAsi KHUCIIOTHI. CTPOCHHE, (PU3MUECKhe W XUMHUYECKHE CBONCTBA (CBOMCTBA,
oOmue JuIsl Kiacca KUCIOT, Peaknus 3TepuUKAINN), TTOYUCHHE U IPUMECHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KUCJOTHl KaK MPEICTABUTENIA BBICIIUX KAapOOHOBBIX
KUCJIOT. MbLjia Kak COJIA BBICIIUX KAPOOHOBBIX KUCJIOT, MX MOIOIIEE NCHCTBUE.

Cnoxxable >(UpHl KaK MPOW3BOJAHBIC KapOOHOBBIX KHCIOT. [ maposus
cnoxHBIX 3¢upoB. XKupsel. 'mapomns xupos. [IpuMmenenne xupoB. bruomorndeckas
POJIb JKUPOB.



VYraeBonel: cocTaB, KiaccudukamMs — yrieBoaoB  (MOHO-, OU- W
nonucaxapuabl). [moko3a — npocTeiiimmii MOHOCcaxapua: OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3MYECKUE W XHMHUYECKHME CBOWCTBA (B3aMMOJCHCTBHE C
ruapokcuaom Menu(ll), oxkucnenne amMmuadHbIM pacTBopoM okcmma cepedpa(l),
BOCCTAHOBJICHHE, OPOXEHHME TJIFOKO3bI), HAXOXACHWE B TMPHUPOJE, MPUMEHEHUE,
ounonornueckas pojb. ®orocuHTe3. pyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nenntonosa kak npupoaHeie moaumepsl. CTpoeHHe Kpaxmajia U
HEJUTION03bl.  DU3MYecKue W XUMHYECKHE CBOWCTBA Kpaxmana (THAPOJu3,
KaueCTBEHHAs PEAKLUA C UOJIOM).

OKCNEPUMEHTAIBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHHMA:
NpOBEJCHNE, HAOMIOJCHHE W OMUCAHWE JAEMOHCTPALIMOHHBIX OMBITOB. TOPEHHUE
CIMPTOB, KAUYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIIEHWE 3TAHOJIA
okcuaom menu(ll)), MHOroaroMHbBIX COUPTOB (B3aUMOJCHCTBHE TJIMLIEPHHA C
ruapokcuom menu(ll)), anpaernos (OKMUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u tmapoxcumom wmeam(ll), B3ammopeicTBHE Kpaxmana ¢ HOAOM),
NPOBEJCHHUE MPAKTUUECKONH PadOThI: CBOWCTBA PAaCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaum.

Boruucnennss mo ypaBHEHHMIO XHWMHUYECKOW PpEaKIUU (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA MM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINH ).

A3OTCOEpIKaINe OPTaHUUYECKHE COSTUHEHU.

AMUHOKHUCIIOTH Kak aM(OTepHbIe OpraHuueckue coeanHenna. Ousnueckue
¥ XAMHAYECKHE CBOMCTBA aMHHOKMCIOT (Ha mpuMepe TIulMHA). bronornueckoe
3HAYeHNE aMUHOKHUCIOT. [lenTuapl.

benkn kak mpUpPOMHBIE BBHICOKOMOJICKYJIAPHBIE coeanHeHus. [lepsuunas,
BTOPUYHAsA W TPETUUYHAs CTPYKTypa O€NKOB. XHUMHYECKHE CBOMCTBA OCJIKOB:
THIPOJIN3, ACHATYPAlHs, KAUeCTBEHHBIC PEAKIIUN Ha OCJIKH.

OKCNEPUMEHTATBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHUA:
HAOJIOICHNE U OMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpAIsa OCIKOB MPH
HArpEBaHUM, LIBETHBIE PEAKIIUN OEIIKOB.

BbicokoMoJIeKyISIPHBIE COeANHEHUSI

OCHOBHBIC TIOHATHSA XUMHWW BBICOKOMOJICKYJISIPHBIX COCIMHCHHM: MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHAS MOJICKYIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISPHBIX COCIMHEHUH —
NOJTUMEPU3ALINA U TTOTUKOHACHCALUA.

OKCIEPUMEHTATBHBIE METOJBl HM3YUCHHS BEIISCTB W WX MPEBPAIICHHIA:
O3HAKOMJICHHE C 00pa3llaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHBIE CBS3H.



Peanmuzanmst MeXIIpeAMETHBIX CBS3€H MPU M3YUCHUH OPTaHUYECKOW XUMHUH B
10 kmacce oCyIIECTBISIETCS Yepe3 HCIOJIb30BaHHE KakK OOIMIMUX €CTeCTBEHHO-
HAyYHBIX TOHATHH, TaK W TOHATHH, SIBJSTIONIAXCS CHCTEMHBIMH JJII OTACITBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO6mme ecTeCTBEHHO-HAYUYHBIC TTOHATHS . SBJICHUE, HAYUHBIH (DaKT, TUTIOTE3a,
3aKOH, TEOPHWs, aHAJIM3, CHHTE3, KiIacCUUKaIs, NEPHOIUIHOCTh, HAOIIOICHUE,
HU3MEPCHUE, SKCTICPUMEHT, MOJICITUPOBAHHE.

®dusnka: Martepusa, OHEPrus, Macca, aroM, DJIGKTPOH, MOJIEKYJa,
SHEPTreTUUYCCKUN YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BEIECTBA, (U3NUCCKUE BENMMUUHBI U CAMHUIIB UX H3MEPEHUS.

buomorus: knerka, opranusm, Owocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OMOMOTHYECKH aKTUBHBIC BerecTBa (OCNKH, YIJIEBOIBI, KHPHI,
dhepmMeHTHI).

['eorpadmsa: MuHEpaIbl, TOPHBIC TIOPOJBI, TOJIC3HBIE UCKOMAEMBbIE, TOTUIHABO,
PECYPCHI.

TexHomorusi: mNHINEBBIE TMPOMYKTHI, OCHOBBI PAIMOHATHLHOTO THUTAHUS,
MOIOIITHE CPENICTBA, JICKAPCTBEHHBIC W KOCMETHUYECKHAC MPENapaThl, MaTepHaIbl U3
HUCKYCCTBEHHBIX I CHHTCTHUYECKHAX BOJIOKOH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yjbTaTaM OCBOCHUS
OoOydJaoMMMHCS TPOTPaMM  CPeIHEro oO0mmero o0pa3oBaHus (JTMIHOCTHBIM,
METANpeAMETHBIM W TpeaMeTHbIM).  HaydHo-meTtomuueckoi OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHUS TPOTPAMM CPEIHETO OOIIEro
00pa3oBaHUA SABISIETCS CUCTEMHO-AEATETLHOCTHBIN TTOIXO/I.

B cooTrBercTBHM C CHCTEMHO-IEATEIHBHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHWA TpeaMera «XWMHUsS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHMs BBIJAEICHBI CIICAYIONINE COCTABIISIONINE:

OCO3HAHHE OOYYaIOIMIMMHUCS POCCHMCKOM T'pPaXJaHCKOH HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOTIPEACIICHUIO,

HaJIMYAe MOTHUBAIMA K O0yUCHHUIO;

IIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX yOCKICHUH JIMUHOCTH HAa OCHOBE
KJTFOUEBBIX [ICHHOCTEN U UCTOPUUECKUX TPAAUIINI 0a30BON HAYKH XUMUU,

TOTOBHOCTh M CINOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATENBHOCTH TICHHOCTHO-CMBICIIOBEIMH YCTAaHOBKAMHU, TPHUCYIIAMH IEIOCTHOMN
CUCTEME XUMHUECKOTO 00pa30BaHuUS;

HaJIMYXAE MTPABOCO3HAHUS YKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTABUTh
IIETN ¥ CTPOWThH KU3HEHHBIC TIIAHBI,

JIMdHOCTHBIE PE3yJabTAaThl OCBOCHUA MpeAMETa «XWUMHS» JTOCTHTAIOTCS B
CAMHCTBE Y4YeOHOH W BOCIUTATEIIBHOW JCATEIHPHOCTH B COOTBETCTBHU C
T'YMaHACTHYECKUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMHA
U UuJeajaMyd POCCUHCKOro TPakKAAHCKOro OOIIECTBA, NMPUHATHIMH B OOIIECTBE
HOPMaMW W  TIPaBWJIAMH  TIOBEACHHWSA,  CHOCOOCTBYIOIIMMH  IPOIECCaM
CaMOTIO3HAHMS, CaMOPA3BUTHS W HPABCTBCHHOTO CTAHOBIICHWUA JIMYHOCTH
00yYaroIIuXCA.

JIndHOCTHBIC PpE3yJAbTAaThl OCBOCHWA TmpeaMeTa «XHUMHS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEILHONW W TMPAKTHYCCKON MEATCTHHOCTH
oOydJarommXcs M0 peaju3aluy MPUHATHIX B 00IMIECTBE IEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCKOro BOCIUTAHUS

OCO3HAHWS 00YYArONTUMHUCS CBOMX KOHCTHTYITMOHHBIX MPaB M 00s13aHHOCTEM,
YBAXEHUS K 3aKOHY W MPABOIMOPSAKY,

MPEACTABIICHAS O CONMAJBHBIX HOPMAax W TMPABWIAX MEXKITMUYHOCTHBIX
OTHOMICHHH B KOJUICKTHBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEJIbHOCTA TPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEUICHWH Y4YEOHBIX W MO3HABATEIbHBIX 33J/1a4, BHIMOJHECHUHU
XUMUUYECKUX KCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh WM MNPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY H
ApryMEHTBI JIPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUJOB YUCOHOU NEATEIbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOT'O OTHOILICHWS K HWCTOPUYECKOMY W HAy4YHOMY HACJEeAUIO
OTE€UYECTBCHHON XUMHH,

YBOKEHHS K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTUYECKOTO
MPUMEHECHUSI XWUMUHU, OCO3HAHUA TOTO, UYTO JOCTHXKCHUS HAYKHW €CTh PE3yJibTaT
JUIMTENIbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX  SKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB;

WHTEpECa M TMO3HABATEJIbHBIX MOTHMBOB B TMOJYUYCHUH W MOCIEAYIOIIEM
aHanm3e WHQPOPMAIUK O TIEPEIOBBIX JTOCTHXKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBECHUA,

CIIOCOOHOCTH OLEHMBATh CUTYAIlMU, CBA3AHHBIE C XUMUUYECKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHbBIEC
HOPMBbI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJACHUE M TMOCTYNKH CBOMX TOBApUILCH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME TOCJCACTBUH 3THUX
MOCTYMKOB;

4) popmMupoBaHHS KYJIbTYPbI 310POBbSI:

MOHUMAHMS LIEHHOCTEH 310poBOro W  0Oe3omacHoro oOpasza KW3HW,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOINEHUA K COOCTBEHHOMY (DHU3MUECKOMY H
MCUXUYECKOMY 370POBBIO;

coOMmoiIeHUsT TpaBuia O€30MacHOro oOpallleHHus C BellecTBaMH B OBITY,
MOBCETHEBHOM KU3HU U B TPYAOBOU JAEATENBHOCTH,

MOHUMAHHUS 1EHHOCTH TIPaBWJ HWHJUMBUAYAJbHOTO U  KOJUICKTUBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYAlMAX, YTPOKAKOIIMX 3J0POBBIO U KU3HU JIIOJCH;

OCO3HAHMS TIOCTAEACTBUN W HEMPUATHS BPEAHBIX MPUBHIYCK (yMOTPeOIICHUS
AJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

S) TpyaoBoro BocnuraHmusi:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  Y4€OHO-UCCIEA0BATENbCKOM
JEATCIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW M APYrux BHJAX
NEATEIILHOCTH,

YCTAHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHWHM MPAKTHUECKUX 3a]a4
COIMAJTHOM HANPABJIICHHOCTH (B paMKaxX CBOETO KJlacca, IMIKOJIBI);



HHTEPECA K TMPAKTHUCCKOMY HU3YUEHHUIO MPOGECCHid Pa3IudaHOTO POjia, B TOM
YHUCJIC HA OCHOBE MPUMEHECHUS MPEIMETHBIX 3HAHUN MO XUMUH,

YBOXKEHUA K TPYAY, JIIOIAM TPYAA U pe3ybTaraM TPYAOBOH IEATEIIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJIbHOM TPaeKTOPUH
obpazoBanusa, Oyayiied mpodecCHH M peaau3aliui COOCTBEHHBIX JKH3HECHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEH 00IIECTRA;

6) 5K0J10rH4ecKOro BOCIIUTAHMSI:

AKOJIOTHUUYECKH 1IEJ€CO00PA3HOr0 OTHOIIEHUA K MPUPOJE, KaK HUCTOUHUKY
CYIIIECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAHMS TJIOOAJBHOTO XapakTepa SKOJOTMUECKUX MpOoOJieM, BJIUSHUA
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOIHON U COLMATIBHOM CPEbI,

OCO3HAHUS HEOOXOJAMMOCTH WCIHOJIb30BAHUS JAOCTHXKCHHM XUMHUM  JJid
PELICHU BONPOCOB PAMOHAIBHOTO MPUPOI0TIOIb30BAHMS,

AKTUBHOTO HEMPUATUA JCUCTBUM, TMNPUHOCAIIMX BPEA  OKPYKAKOIIEH
MPUPOJIHON cpefie, YMEHUS MPOTHO3UPOBATh HEOJArONPUITHBIC SKOJOTHUYECKHUE
MOCTEACTBUA NMPEANPUHUMAEMBIX AEHCTBUHA U TPEAOTBPAIIATh UX;

HAJIMYXS PA3BUTOTO 3KOJIOTMUYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIBTYPHI,
OnbITa JNEATETBHOCTH 3KOJIOTUYECKON HANPaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA WMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOW Y COLIMATIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AKTUBHO TPOTHUBOCTOSTh HICOJIOTHUU
xemogoOunu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHWUMAHUS CIHeM(PUKA XAMHAHM KaK HAyKH, OCO3HAHHWS €€ pOJd B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEIOCTHOTO
MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPHUPOJbI U UEIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIEHUH MpoOJieM COXPAHCHUS
MPUPOIHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUU JJiI  COBPEMEHHOM
UABUIM3AlAN. B €€ TyMaHHCTUYECKON HANMPaBIICHHOCTA W BAXXHOM pOJA B
CO3/IaHUM HOBOW 0a3bl MaTE€pUAIbHON KYJbTYPhI, PEHICHUU TJI00AIBHBIX MPoOJieM
YCTOMYMBOIO Pa3BUTHUA UYEJIOBEUECTBA — CHIPhEBOW, SHEPIETUUECKOU, MUILEBOU U
AKOJIOTHUUECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOCCICUCHUM YCJIOBUI
YCTEIIHOTO TPyAa H OSKOJOTHYECKA KOM(OPTHOW JKM3HM KaXKIAOTO YJICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH. MOHUMAHUA CYIIHOCTH METOJ0B
MO3HAHUS, WCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CMOCOOHOCTH MCIOJIb30BATh



MOJIy4aE€MbI€ 3HAHUA VI aHAJIM3a U OOBACHECHUS SIBJICHUM OKPYXKAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHECHUM, YMEHHUA AenaTh 00OCHOBAHHBIC 3aKIIFOUCHUS HA
OCHOBE HAydHBIX (DaKTOB W WMECIOMMXCS JAaHHBIX C TENbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BAaTh XWMHUYECKHAE 3HAHUSA i
peuieHrsa npodyieM B peajibHbIX JKU3HEHHBIX CUTYaIUAX;

MHTEpPECcA K TO3HAHUIO U UCCIIEA0BATENBCKON NEATENBHOCTH

TOTOBHOCTM M CINOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
CaMOOOpa30BaHUI0, K AKTHMBHOMY TMOJYUYCHUID HOBBIX 3HAHWM MO XWMHHU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMM,

WHTEepeca K 0COOCHHOCTAM TPyJa B pasmuuHbIX cepax mpodeccrnoHaibHON
NEATEILHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIE PE3yJbTAaThl OCBOCHUSA Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeaHEro o0I1ero 00pa3oBaHus BKIFOYAIOT:

3HAQUMMbIe IS (POPMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIIUXCSA
MEKIUCITUTUTMHAPHBIE (MEKITPEAMETHBIC) OOIEHAYUHbBIE TTOHATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpPa W CHEHMU(HKY METOJOB IIO3HAHUA,
WCIOJIE3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECCTBO, YHEPTHUA, SBJICHHUE,
MIPOIIECC, CHCTEMa, HAydHBIH (DaKT, MIPHUHIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHU, UCCIIC0BaHNE, HAOIIOICHUE, N3MEPEHHUE, SKCTICPUMEHT U JIPYTHE);

YHUBEPCAIbHBIC YUCOHBIC NEHCTBUA (IMO3HABATEIbHBIC, KOMMYHHKATHBHEIE,

PETYJISITUBHBIC ), o0eCcrneunBaroIIne dhopMupoBaHue (hyHKIMOHATEHOHT
IPaMOTHOCTH U COITHAITbHOM KOMIICTCHITMH O0YyJaIOIMAXCS,
CIIOCOOHOCTH o0yyaromumxcs WCIOJIb30BaTh OCBOCHHBIE

MEKIMCHUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUSA W YHUBEPCAJIbHBIC YUEOHbIE
JEUCTBUSA B ITIO3HABATEIILHOW U COLIMAIIBHOM TPAKTUKE.

MertanpeaMeTHble PE3yJbTarbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMHA
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHHMKATHUBHBIMU W PETYJIATHUBHBIMU
JEUCTBUSAMMU.

Osaajnenne YHHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMH
ACHCTBUSAMU:

1) 6azoBble JJoruyecKue AeiicTBUS:

CaMOCTOATEILHO  (OPMYNIMPOBATH W AKTyaJIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh,

ONPENENIATh LENU JEATEIIbHOCTH, 3a/aBas IApaMeTpbl W KPUTEPUU KX
JOCTUIKEHUSA, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C TOCTABJICHHBIMHU LEIIAMH,

WCTIOJIb30BATh MPU OCBOCHUM 3HAHWUM NPUEMBI JIOTUYECKOIO MBILIJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPHU3HAKHA TMOHATUA W YCTAHABJIMBATh WX B3aUMOCBA3b,



HCIIOJTE30BATh COOTBETCTBYIOITNE MOHATHA ISl OOBACHEHUS OTIACIBHBIX (PAKTOB M
SIBIICHUM

BHIOWPATh OCHOBAHWA W KPUTEPUH Ui KJIACCU(UKAIMKA BEIICCTB U
XAMHAYECKUX PEAKIAM,

YCTAHABJIUBATh MPUYUHHO-CJICACTBEHHBIE CBA3M MEXKAY H3YYaEMbIMH
SBJICHUSIMHU,

CTPOUTH JIOTHYECKHWE PACCYXACHHUS (WHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUYHS B PACCMaTPHUBACMBIX
ABJICHUAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MPUMEHSThH B MPOLECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUK CUMBOJIMYECKHE
(3HAKOBBIE) MOJICITH, TIPEOOPA30BBIBATh MOJICTBHBIC TIPECTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) DJJICMEHTA, XHMHUecKas (opMmysa, ypaBHEHHWE XHUMHYECCKOM
pPEaKIMu — TpPU PEIICHUM YUYEOHbIX MMO3HABATEIbHBIX M MPAKTUYECKHX 33/1ady,
MPUMEHSATh HAa3BaHHBIC MOJCITEHBIC TIPEICTABJCHUS /TSI BHIABIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKUE JeliCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAYUYHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
peaxkuuu;

(hopMynupoBaTh 1MENW W 3a4aU1 UCCIICTOBAHUS, UCIIOIB30BATh MMOCTABICHHBIC
U CaMOCTOATEIHHO C(HOPMYTUPOBAHHBIE BOMPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHWUA W OCHOBBI /IS (POPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJIETh HABBIKAMH CAMOCTOATEJBHOTO TUIAHUPOBAHUS W MPOBEJACHUA
YUCHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJ0M
MpoIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0  Pe3ysbTar, (HOpMyIupoBaTh
0000IIEHNA U BBIBObl OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHUSA,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJICJIAHHON padoTe;

nmpuoOpeTaTh OMNBIT YYEHHMYECKOM HCCIIEAOBATEIbCKOW M MPOCKTHOM
JEATECIIbHOCTH, TMPOSABJATh CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHCHUIO Pa3IuYHbIX
METOJI0B TTO3HAHMUSL.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMUHBIX HMCTOYHWKAX WHGoOpManmuu (HAYYHO-
MONyJISIpHAs JIUTEpaTypa XUMUYECKOTO COJICPXKAHHUS, CIPABOUYHBIC MMOCOOUS,
pecypcel MIHTEpHETA), aHaIM3UpOBaTh WH(OPMAIHIO PA3IMYHBIX BHIOB W (HOpM
MPECTABIICHUS, KPUTHUYECKHU OLICHUBATH ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;



(hopMynupoBaTh 3aMpPOCHl W MPUMEHATH PA3IMYHBIE METOBI MPH TIOUCKE H
orbope wuHpOpMaNHMKM, HEOOXOMUMON MJIi BBHITIOJIHCHHWS YYeOHBIX  3a1ad
ONpeacIEHHOrO TUIA;

npuoOpPeTaTh OMBIT MCHOJB30BAHMUS HH(GOPMAITMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTAH U PA3TUIHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTaBICHUS
uHdopmaru (cxeMbl, rpadyku, TrarpaMmbl, TAOJIATIBI, PUCYHKH U APYTHE);,

WCIIOJIb30BAaTh HAyYHBIH A3BIK B KadeCTBE cpeacTBa npw pabote ¢
XUMUYECKON WHOpPMAIeii: TPUMEHATh MEXKIpPeAMETHbIE (u3mueckue u
MaTEeMaTHIECKNEC) 3HAKN ¥ CUMBOJIBI, (hOPMYJIbI, aO0OpEBUATYPHI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpPa3OBHIBATh 3HAKOBO-CHMBOJHUYECKHAE CPEICTBA
HarJITHOCTH.

OBianeHne yHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKAaeMOM TEMBI B XOJI¢ JUAJI0Ta H/WIIH
JMCKYCCUH,  BBICKA3bIBaTh  WIEH, (POPMYJIHPOBATH CBOM  TPEIJIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHCHHSI TIPEVIOKEHHOM 3a/1a4H,

BBICTYTIaTh C TPE3CHTAINEH PE3yJIbTaTOB IMO3HABATEIBHON NEATCILHOCTH,
MOJTYYCHHBIX CAMOCTOATETFHO WM COBMECTHO CO CBEPCTHUKAMH TTPH BBHITIOJTHCHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKOH padOThl TI0 MCCIIEIOBAHUAIO CBOWCTB
M3y4aeMBbIX BEIIECTB, PEANM3aIlii yaeOHOTO MPOEKTa U (HOPMYTUPOBATH BHIBOIBI
MO0 Pe3yJIbTaTaM TPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3WIUH B
x0/€ 00CYXAeHHUSI 1 0OMEHAa MHEHHSAMH.

OBianeHne yHHBEPCAJIHLHBIMH PEryJISTHBHBIMH J€HCTBUSMM:

CaMOCTOATEIFHO TUIAHUPOBATh W OCYIIECTBJISATH CBOIO ITO3HABATEIIHHYIO
NEATENBHOCTD, OMpenensas €€ Ieau W 3a7add, KOHTPOJUPOBATh M 1O MEpPe
HEOOXOJUMOCTA KOPPEKTUPOBATh MpEJIaracMblii  aJITOPUTM  ACUCTBUMA TpHU
BHITIOJTHEHWM YYEOHBIX U HWCCIACAOBATEIBCKAX 3a/1ad, BHIOMpATh Hambosee
apdexTuBHBI crmOocO0 WX pemeHus ¢ y4éTOM TOJyYeHHS HOBBIX 3HAHHWH O
BEIECTBAX | XUMHUUYECKUX PEAKITUAX

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HAa OCHOBE CaMOaHAJIN3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDI

10 KVIACC

IIpenmeTHble pe3ydabTaThl OCBOEHHMSA Kypca «OpraHudeckas XAMHA»
OTPAXaroT:

chOpMHUPOBAHHOCTh  TPEACTABICHUM O XHUMHWYSCKOM  COCTaBIIAIOIICH
€CTECTBCHHO-HAYYHOW KAPTHUHBI MHpPaA, POJIA XHWMHU B TIO3HAHWMW SIBJICHUU



npupoasl, B (OPMHUPOBAHWH  MBINUICHAS W  KYJBTYpbl  JIMYHOCTH, €€
(hyHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM /TSI PEIICHUS TPAKTHUYECKUAX 3aa
M KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M TIPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOW  XUMHYECKMX  3HAHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONINAE TOHATAA (XUMWYECKHA DIICMEHT, aToM, 3JICKTPOHHAS
o0o0JI0uKa aroma, MOJICKyJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATETHHOCTD, XUMUYECKas
CBs3b, CTPYKTypHas dopmyna (pa3BépHyTas W COKpaIEHHAs), MOJIb, MOJISIpHAS
Macca, MOJIAPHBIM OO0BEM, YIJCPOMHBIM CKEIEeT, (PYHKIWOHAIBHAS TPYyMIa,
paavKai, U30MEpPHs, U30MEPHI, TOMOJIOTHUECKHM PsJl, TOMOJIOTH, YTJICBOJIOPOIbI,
KHCITIOPOJ, W a30TCOJCPKAIHUE COCAMHCHHS, MOHOMED, TOJIMMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJIAPHBIC COSTMHEHUS); TECOPUU W 3aKOHBI (TCOPHS CTPOCHUS
opranudeckux semiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB),
3aKOHOMEPHOCTH, CHUMBOJIMUYCCKHUM S3BIK XUMHWW, MHUPOBO33PCHUCCKUE 3HAHUS,
JeXKalue B OCHOBE TOHWMAHUS TPUUYAHHOCTH W CHUCTEMHOCTH XWMHWYECKHX
ABJICHUN, (PaKTOJIOTHUECKHE CBEJACHUA O CBOHCTBAX, COCTaBE, MOJYyYEHUH U
0€30MacHOM WCITOJIb30BAaHUN BAXKHEWINIAX OPTaHWUECKUX BEIIECTB B OBITY H
MPAKTHYECKOHN ACATCIIEHOCTH YETOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAKTEPHBIC MPU3HAKKA TOHSITHM,
yCTaHABIMBATh WX B3aWMOCBS3b, WCTOH30BATh COOTBETCTBYIOIIUE TOHITHS TPH
OTMCAHWH COCTaBa, CTPOSHUS U TIPEBPAIICHIH OPTaHUYECKUX COCTMHCHHUI,

c(hOpMHUPOBAHHOCTh YMCHHH HCIOJIb30BAaTh XUMHWYECKYIO CHMBOJIUKY IS
COCTaBJICHAA MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOMN )
dbopMyn OpraHMYECKHX BEMIECTB W yPAaBHCHWN XHMHUYCCKUX  PEAKITUH,
W3TOTABJIMBATh MOJCIA MOJIEKYJI OPTAaHMUYECKUX BEMICCTB IS WLTIOCTPAITHH WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABJIMBATH TMPHUHAUICKHOCTh HU3YUEHHBIX
OPraHWUYECKHUX BENMIECTB TO WX COCTaBy H CTPOCHHUIO K OMPEACIIEHHOMY
KJIacCy/Tpynmne COeauHEHUH (yTJICBOJOPOABI, KHUCIOPOA U  a30TCOACPIKAIINE
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA TI0
cucremarnueckoir HomeHknarype (IUPAC), a taxke mpuBOAWTH TPUBHAIBHBIE
Ha3BaHUS OTACIBHBIX OPTaHWUYECKWX BEIIECTB (ITHICH, MPOIMMICH, aleTHIICH,
ATUJICHTJIMKOJb, TJIHICPUH, (eHon, QopMmanbaerua, aneraibAeThu, MypaBbHHAS
KHUCITOTA, YKCYCHAs KHUCJI0Ta, OJICMHOBAA KUCJI0TA, CTEapHHOBAS KHUCIOTA, TJIIOKO3a,
dbpykTO3a, KpaxMajl, IeJUTION03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHSI OMNPEACIATh BHJIBI XAMHYECKOW CBSI3U B
OpPraHUYECKUX COSTMHEHUAX (OMHAPHBIC U KPAaTHBIC);,



c(hOpMHUPOBAHHOCTh YMEHHUS NPHMEHATH TIOJIOKEHHUS TCOPHH CTPOCHHS
oprannueckux BemiecTB A. M. bytneposa 11t 0ObSICHEHUA 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTABA U CTPOEHUA;, 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEPU30BaThb  COCTaB, CTPOCHWE,
(dbm3udyeckre M XHMHYECCKHE CBOMCTBA THIHMYHBIX IPEACTABUTEIICH Pa3IMUHBIX
KJTACCOB OPTaHMYECKUX BEMIECTB (METaH, 3TaH, STHICH, TPOMWJICH, alleTHIICH,
oyraamen-1,3, metunOyTtaauen-1,3, OeH30JI, METaHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TIALICPUH, (DEHOJI, alleTaIbJCTHA, MypaBbUHAS M YKCYCHAas KHCIIOTHI, TJIFOKO3a,
KpaxmaJ, TEJUTION03a, aMAHOYKCYCHAsI KUCJIOTA), WIUTFOCTPUPOBATh TEHETHUCCKYIO
CBSI3b MEXKIY HUMH YPaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH ¢
HCIIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYII;

c(hOopMHUPOBAHHOCTh YMCHHSI XapaKTEPH30BATh UCTOUYHUKH YTIIEBOIOPOHOTO
Coipbsi  (He(pTh, TPHPOAHBIA Ta3, Yrojib), CMOCOOBI WX TEepepadoOTKH W
MPAKTUYECKOE MPUMEHECHHUE MPOYKTOB NMEepepadOTKH,

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BHIYHCICHUS TI0 XHMHUYCCKHAM
ypaBHeHUSIM (Macchl, 00bEMA, KOJUYECTBA WCXOJAHOTO BEIIECTBA WMJIU MPOIYKTa
pEaKIMu O W3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHH ),

chopMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHHWA, UCTIOJIb3YEMbIX B XUMHUH MPHU U3YUYECHUH BEIIECTB U
XUMHUYECCKUX ABJICHHUH (HAOMIONEHNE, M3MEPEHHUE, SKCTICPUMEHT, MOJICTUPOBAHNUC),
WCMOJIb30BaTh CHUCTEMHBIE XMMWUECKHE 3HAHHUSA i1 NPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTYaIlMAX, CBSA3AHHBIX C BEIIECTBAMHM MW HX
MIPUMEHEHHUEM

c(hopMHUPOBAHHOCTh YMEHHH COOIIOAATh MPaBWIIa MOJIb30BAHUS XUMHUUYSCKOM
nocyaout W nmabopaTopHbIM O0O0OpYJOBaHHMEM, a TaKKe MpaBujia oOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHSMH IO BBIMOJHEHHUIO Ja0OPaTOPHBIX
XUMHYECKHX OMBITOB;

chOpMHUPOBAHHOCTh YMCHHH IIAHAPOBATh M BHINOJHITH XUMHUYSCKHU
AKCTICPUMEHT (TIPEBPAIIEHUA OPTaHWMYECKAX BEIIECTB MPY HArPEBAHUH, TIOJTYUCHHE
STUJIEHA W W3YUYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BCINECTB, AcHATypaIs OCKOB MPH HArpeBAaHWMW, I[BETHBIC PEAKINUA OCIKOB) B
COOTBETCTBMM C TMpPaBWJIAMH TEXHUKA O€30MACHOCTH TMpU OOpallieHuu ¢
BCIIECTBAMU U J1TADOPATOPHBIM O0OPYAOBAHUEM, MPEACTABJIATh PE3YJbTATHI
XUMHYECKOTO SKCTIEPUMEHTA B (popMe 3amuch ypaBHEHHWH COOTBETCTBYIOIIHX
peaknnii 1 GopMySTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJITATOB;

c(hOpMHUPOBAHHOCTh YMCHUN KPHUTHUYCCKH aHAJIM3HPOBATh XHUMHUCCKYIO
uHOpPMAITMIO, TOIy4aeMyl0 U3 Pa3HBIX HMCTOYHUKOB (CPEACTBA MaCCOBO
uHdopmarm, MaTepHET M ApYyTHX);



c(hOpMHPOBAHHOCTh ~ YMEHHMHA  COOMIOMATh  TpaBWja  SKOJOTHUYECKH
11eJIecCO00pa3HOr0 MOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEIAX
COXPAHEHMS CBOErO 3JI0POBbSl W OKPYKAKONIEH MPUPOJHONW Cpeabl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUA HA >KMBBIC OPraHU3Mbl OMPEACIIEHHBIX OPTraHUUYECKUX
BEILIECTB, MOHUMAs cMbicha mnokazarens [I/IK, moscHATh Ha mpuMepax crocoObl
YMEHBIIICHUS W MPEIOTBPAILCHUS WX BPEIHOTO BO3ACHCTBUS HA OPraHuU3M
YEJI0BEKA,

JUIsl 00Y4aroluXcsl ¢ OrPAaHUYEHHBIMHA BO3MOXKHOCTAMM 3J0POBbS. YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX [O3HAHUS BEIIECTB M
XUMUUYECKUX SIBJICHUIA;

JUISL ClIeNbIX M CHA0OBHUIAAIIMX OOYYarOIIMUXCA. YMEHHE HCHOJIb30BATh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amicn XHMHYECKHAX

dbopmyi.



TEMATUYECKOE NMNJI1AHNPOBAHNE

10 K/TACC
KonnyectBo YacoB
HanmeHoBaHWe pa3fenos v TeM ANeKTPOHHbIE (LNDPOBLIE)
Ne n/n KoHTponbHble  lpakKTnyeckue
nporpaMmmbl Bcero obpasoBaTtesfibHble pecypcbl

paboThbl paboThbl

Pasgen 1. TeopeTnyeckme 0CHOBbI OPraHMYeCKOM XUMnn

MpeaMeT opraHMYeckor xummmn. Teopus
11 CTPOEHUNS OpraHNYecKnx CoegUHEeHN 3 https://resh.edu.ru/subiect/29/10/
A. M. bytnepoBsa

MToro no pasgeny 3

Pa3gen 2. ¥Yrnesopoposbl
2.1 MpepensHble Yriesosopoabl — ankaHsbl 2 https://resh.edu.ru/subiect/29/10/

HenpepaenbHble YrneBoaopobl: ankeHbl, .
2.2 PeA y AoRoA 6 1 https://resh.edu.ru/subiect/29/10/
ankagneHbl, ankuHbl

2.3 ApomaTtnyeckue yrneBooposbl 2 https://resh.edu.ru/subiect/29/10/

M 0 € UCTO eBoaopoao
2.4 PYPOAHBIE NETOUHIKN YITIEBOAOPOADE 3 1 https:/resh.edu.ru/subiect/29/10/
n nx nepepabotka

WToro no pasgeny 13

Pasgen 3. Kucnopogcogep>allme opraHMyeckKmne coegHeHns
31 CnupTbl. ®eHonN 3 https://resh.edu.ru/subiect/29/10/

Anbferngbl. Kap60HOBbIe KMC/OTbI.
CnoxHble agupebl

3.3 Yrnesogbl 3 1 https://resh.edu.ru/subiect/29/10/

3.2 7 1 https://resh.edu.ru/subiect/29/10/

WToro no pasgeny 13


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

Pa3gen 4. AsoTcofeprkaLlme opraHnyeckmne coegUHeEHNS
4.1 AMUHbI. AMUHOKUCNOTBI. Benku 3 https://resh.edu.ru/subiect/29/10/

WToro no pasgeny 3

Pasgen 5. BbICOKOMO/IEKYNAPHbIe COeANHEHUA
51 Mnactmaccekl. Kayuyyku. BonokHa 2 https://resh.edu.ru/subiect/29/10/

WToro no pasgeny 2

OBLWEE KONMMYECTBO YACOB 0

34 2 2
MPOrPAMME
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