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INOSICHUTEJIBHAS 3AITMCKA

[Iporpamma 1Mo XMMHU Ha ypOBHE cpeaHero oOmiero obpa3zoBaHus paszpaboraHa Ha ocHoBe dDenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
obOpazoBannu B Poccuiickoii Denepanumy, TpeOOBaHHUMN K pe3ysIbTaTaM OCBOCHHUS (efepalibHON 00pa3oBaTeIbHON MPOrpaMMBbl CPEHETO 001Iero o0pa3oBaHus
(®OIT COO), mpencrasieHHblx B DenepaibHOM TOCYAapCTBEHHOM oOpasoBatenbHoM cTtangapre COO, c¢ yuérom Konuenmuu mnpemnopaBaHusi yueOHOTO
npeamera «XuMus» B 00pa3zoBaTelbHBIX OpraHu3aunusax Poccuiickoit denepanuu, peaqu3yrolUX OCHOBHBIE OOpa30BaTENIbHBIE MPOrpaMMbl, U OCHOBHBIX
nonoxeHuit «CTpaTeruu pa3BuTus Bocniutanus B Poccuiickoit @enepaunu Ha nepuox 1o 2025 roxga» (Pacnopspkenue IlpasutensctBa PO ot 29.05. 2015 Ne 996
-p.)-

OcHOBY MOAXOJOB K pa3paboTKe MpPOrpaMMBbl MO XWMHUH, K OIpPEICIICHUIO OOIIeH CTpaTeruu OOy4YeHHs, BOCIUTAHHMS M Pa3BUTHS OO0YyYaroIIUXCs
cpeactBamu ydebHoro mnpenmera «Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIEeNnTyaibHble mnojoxkenus PIOC COO o
B3aUMOOOYCIIOBICHHOCTH LIEJIeH, COAEepKaHus, pe3yIbTaTOB 00y4YeHUs U TPEOOBAHUHN K YPOBHIO MOJATOTOBKHU BBIITYCKHHKOB.

Xumnueckoe o0pazoBaHMe, M0JIy4aeMO€ BBITYCKHUKAMHU 00Le00pa30BaTeIbHOM OpraHM3alluy, SBISETCS HEOThEMIIEMOM 4acThl0 MX OOpPa30BaHHOCTH.
OHO CHyXXHUT 3aBepLIAIOIIMM 3TallOM peai3alliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[EHHOCTEH, MPUCYIIUX IIEIOCTHOW CHCTEME
XMUMHYECKOr0 00pa3oBaHMsA. DTHU LIEHHOCTU KacaroTCs MO3HAHMs 3aKOHOB IPUPOABI, (POPMHUPOBAHHUS MHPOBO33PEHHsI U OOLIEH KyJIbTYpbl YEIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBbIO M MPUPOJHON cpene. Peanmusyercs xumuueckoe oOpa3zoBaHHE OOyYaroIlMXcs Ha YPOBHE
cpeaHero oOuiero oOpa3oBaHUs CPEACTBAMHU Y4eOHOro npeamera «XUMHA», COAEPKAaHUE M MOCTPOEHHE KOTOPOro ONpPENAEEeHbl B MPOrpaMMe IO XHMHUU C
yuéToM cnenu(UKU HAyKH XUMHHM, €€ 3HAYE€HUs B MO3HAHUU NPUPOJABI U B MAaTE€pPHUAIbHOMN JKM3HU OOIIECTBA, a TaKXKe C Y4ETOM OOIIMX LieNel M NMPUHIHUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpefiHero obiiero oopasosanus B Poccuiickoit denepanuu.

XuUMUS KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK MIpPaeT OCOOYyI0 pOJib B COBPEMEHHOW IMBHJIM3AIMM, B CO3JJaHUM HOBOM 0a3bl MaTepHaIbHON
KyabTypbl. OHa BHOCUT CBOM BKJIaJ B (pOPMUPOBAHNE PALIMOHATIEHOTO HAYYHOT'O MBIIIJIEHHS, B CO3JJaHKE LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKaloIllleM MUpPE Kak
O eIMHCTBE MNPHUPOJIbI M YEJIOBEKa, KoTopoe (GopMupyeTcss B XMMHMUM Ha OCHOBE IMOHMMAHHUS BEIIECTBEHHOIO COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHMS
B3aMMOCBSI3U MEXK/y CTPOEHUEM BEIIECTB, UX CBONCTBAMHU M BO3MOXHBIMU 00J1aCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJIEHCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHUS CTajla HEOTHEMJIEMOW 4acTbi0O MHPOBOH KYyJIBTYphl, HEOOXOJAUMBIM YCIOBHUEM
YCHEIIHOTO TpyAa M >KM3HM Kaxaoro wieHa odmectBa. CoBpeMeHHAss XMMHUSI KaK HayKa CO3UJaTeibHas, KaKk HayKa BBICOKMX TEXHOJIOTUH HallpaBJIeHa Ha
peleHre TI00albHBIX MPOOJIEM yCTOMUMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOHM, MUILEBOM, 3KOJIOrMYeckod Oe30MacHOCTH U OXpaHbI
3JI0pOBBSI.

B cooTBeTcTBHM € OOLIIMMHM LETISAMH M TIPUHIMIIAMU CPEHETo 001ero oopasoBanus cojep:xkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHHsS) OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOATOTOBKY OOyYaroIIMXCsl, HEOOXOAUMYIO UM JJisi BbIPaOOTKH MHUPOBO33PEHUECKUX
OPHEHTHUPOB, YCIEUIHOTO BKIIOUYEHHUS B )KU3Hb COLIMYMa, IPOAOIDKEHHs 00pa30BaHus B pa3IMYHBIX 00JaCTsAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHEH.

CocTaBiOIIMMU TpeaMeTa «XUMHUS» SBIAIOTCS 0a30Bble Kypchl — «Opranuueckas XuMus» U «OOIIas M HeopraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HAHHWH 110 HEOPraHWYECKOH XUMUHM (C BKIIIOUEHHUEM 3HAHUN U3 00IIel XMMHUN)
U opranuyeckoil xumuu. @opMUpoBaHHUE JAaHHON CHUCTEMbI 3HAHUI MPU MU3yUYEHUU MpeaMeTa 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckas xumus» 1 «OOmIast 1 HeopraHudyeckass XuMus» cpopMupoBaHa B MPOrpaMMe MO XUMHHM Ha OCHOBE
CHCTEMHOI'0 MMOJIX0Jla K M3YYEHHUIO yueOHOro marepuaina U oOyCIOBJICHA MCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUI Ha ONpPENEIEHHBIX TEOPETHUYECKUX
ypoBHsAX. Tak, B Kypce OpraHM4ecKOil XMMHH BEIIECTBa PACCMAaTPUBAIOTCS Ha YPOBHE KJIACCHUECKON TEOPUU CTPOEHHUS OPTaHUYECKUX COECIMHEHUI, a TakKe Ha
YPOBHE CTEPEOXMMMYECKHX M 3JIEKTPOHHBIX IPEICTaBIECHUN O cTpoeHuM BemiecTB. CBeneHUs 00 M3ydyaeMbIX B Kypce BeIIeCcTBaxX AAl0TCS B Pa3BUTUU — OT
YIJIEBOJOPOJOB JI0 CIIOXHBIX OMOJIOIMYECKM aKTHBHBIX COE€IUHEHHH. B Kypce opraHmdeckoil XMMHUHU MOJy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE




OCHOBHOTO 0011er0o 00pa3oBaHUsl NEpBOHAYAIBHBIE MPEACTABICHUS O XMUMHUYECKOH CBS3H, KIacCH()UKAIMOHHBIX NMPH3HAKaX BEIIECTB, 3aBHCHUMOCTU CBOMCTB
BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yriiOM 3peHHS B TIpeamere «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBAeTCsl M3YYCHHBI Ha YpPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHHS
TEOpeTUUeCcKuil MaTeprai U (PakTOJOTHUECKHE CBEACHHS O BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mias 1 HeopraHu4eckasi XUMHUsD)
00yYaromuMcs MPeI0CTaBISIeTCs BO3MOXKHOCTh OCO3HATh 3HAUYEHHE MEPUOJUYECKOTO 3aKOHA C OOIETEOPETHYECKUX W METOJIOJOTHYECKUX MO3MLUH, riry0xe
MOHSTh UCTOPUUECKOE U3MEHEHNE (DYHKIIMI 3TOr0 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSAIOMICH W MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUHN 0 Ba)KHEHWIINX BELECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHHH, a TAK)KE O XUMUYECKUX PEaKLUAX, UX CYLIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHus JomnoJiHseTca B Kypcax 10 u 11 kiaccoB anemMeHTaMu COAepkKaHUsl, UMEIOIUMHU KYJIbTYPOJOTHYECKU U MPUKIAAHON XapakTep.
OTH 3HAHUS CMOCOOCTBYIOT IMOHMMAHHUIO B3aMMOCBSI3M XMMHUHU C JPYTUMH HayKaMH, PacKpbIBalOT €€ pojib B MO3HABATEIbHOM M MPAKTUYECKOW NESTEIBHOCTH
YeJIoBeKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBa)KEHHUS K IMPOLIECCY TBOpYECTBA B OOJIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUIN XMMHH, TIOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX ¢ XMMHUEH, KPUTHUECKU OCMBICIMBATh MH(OPMAIMIO U MPUMEHATH €€ JUIs
MOTIOJIHEHUs 3HAHUMN, PEHICHUs] MHTEIUICKTYalbHBIX M AKCIIEPUMEHTAJIbHBIX HUCCIIEI0BAaTENbCKUX 3a7ady. B 1enom conepikaHue ydyeOHOTo mpeamera « XUMHSD)
JAHHOTO YPOBHS U3yU€HHs] OPUECHTUPOBAHO Ha (hOPMUpPOBaHHE Y 00YHarOIUXCS MHUPOBO33PEHUECKON OCHOBBI /ISl MOHUMaHUs (PUIOCO(CKUX UICH, TAKUX KaK:
MaTepUaJIbHOE €JUHCTBO HEOPTraHMUECKOI0 U OPraHUYECKOT0 MUpa, 00yCIIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOTHBIX
SABJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUU MEXITYy HOBBIMU (haKTaMU M TEOPETHUYECKUMH MPEANOChIIKAMH, OCO3HAHHE POJIM XUMHUH B PELICHUU
9KOJIOTMYECKUX MPpo0JIeM, a Takxke mpodiemM cOepekeHus: IHEPreTHUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUN U MaTepUAIIOB.

B mnnane pemeHus 3agad BOCHHMTAHUS, Pa3BUTUS M COLMAIM3AIMU OOYYAIOLIMXCS MPUHATBIE MPOrpaMMOM MO XUMHUHM TOAXOJbl K ONPEAETICHUIO
CoJIep’KaHusl U MOCTPOEHUS MpeAMEeTa MpeaycMaTpuBaoT (GOpPMUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX JEUCTBUM, MMEIOLMX 0a30BO€ 3HAUEHHUE JUISl PA3IUYHBIX
BUJIOB JICATEIIBHOCTU: pEIIeHUs MpoOjieM, TOUCKa, aHanmM3a M o0paboTku HMH(POpPMALMU, HEOOXOIUMBIX Ui NPUOOPETEHHs OIbITa NPAKTHUYECKOH U
HCCIIEIOBATENIbCKOM IeATEeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B nmpaxTuke npenogaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O 00ILlero o0pa3oBaHUs, TaK U HAa YPOBHE CPEIHETO 00Iero o0pa3oBaHusl, P ONpPeIeICHIH
COJIepKaTeIbHON XapaKTePUCTUKU 1eJIe M3yueHus MpeaMeTa HallpaBJICHWEM MEePBOCTENIEHHON 3HAYMMOCTH TPAJUIUOHHO MpHU3HAETCS (OPMUPOBAHUE OCHOB
XMMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, TPAKTUYECKON AEATEIbHOCTH YellOBeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOM TOUKH 3PEHUS TaKOM MOAXO0/ K ONPEENICHUIO LIeJel U3yUeHHsl MpeAMeTa SBISETCS BIOJHE ONpaBAaHHbIM.

CornacHo JaHHOM TOYKE 3pEHHUS TIAaBHBIMH LIEISIMUA U3yUeHHs IpeameTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBstrOTCA:

o dbopMUpOBaHHE CHUCTEMbl XMMUYECKMX 3HAHUN KaK Ba)KHEHIIeH COCTaBIIAIOIIEH €CTeCTBEHHO-HAayYHOM KapTHMHBI MHUpa, B OCHOBE KOTOpPOH JekaT
KIIIOYEBbIE TMOHATHSA, (YyHIAMEHTAIbHbIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHME U IOHMMAHUE CYIIHOCTU JOCTYHHBIX 00O0OIIEeHUI
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHUE C UCTOpUEH X Pa3BUTHUS U CTAHOBJICHHUS,

hd (I)OpMI/IpOBaHI/IC " pa3BUTHUC HpeI[CTaBJ'ICHI/Iﬁ O HAyYHBIX MCTOJaX MO3HAHUA BCIICCTB U XUMHUYCCKUX peaKLIHfI, HCO6XOI[I/IMBIX JJIsA HpI/IO6peTCHI/IH yMCHI/Iﬁ
OPHUCHTHPOBATHECA B MUPC BCUICCTB U XUMUUCCKHUX HBHGHI/II\/II, HMCIOIIUX MECTO B ITPUPOJC, B HpaKTHLIGCKOfI ¥ TIOBCETHECBHOM KHU3HU,
hd pPa3BUTHUC YMCHI/II>'I U CII0CO00B ACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/IeM U OOBSICHEHHEM XHMHUYCCKOIO 9KCIICPUMCHTA, CO6J'IIO,Z[CHI/ICM paBuJI

0e30macHOT0 OOpaIIeHHS C BEIICCTBAMHU.
Hapsiny ¢ aTum, coaepkaTenbHas XapakTepUCTUKA MeNiel U 3a/1ad U3y4eHHUs MpeAMeTa B IporpaMMe Mo XMMHUUA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TPHUOPUTETAMU B CHUCTEME cpenHero ooOmiero obpasoBaHus. CeroiHs B MpENoJaBaHWU XUMHM B OoJsbIIEH CTENEeHH OTHAETCS MNpeIrouTEeHUE
MPAKTUYECKOH KOMIIOHEHTE COACpX aHMs OOydeHHUs, OPUEHTHUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHUKA OO0IIEO0Opa30BATEIbHON OpraHHU3alliM, BIAJCIONIETO HE
HabOpOM 3HaHMH, a QYHKIMOHATIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMU aKTUBHOTO MOJIYUYEHHS 3HAHUI U IPUMEHEHHS UX B PEaJIbHOM JKU3HU JUIs
pElIeHUs TPAKTUIECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM TpH U3YYCHHUU TIPEeIMETa « XUMUSD» TOMUHHUPYIOIICE 3HAUCHUE TIPUOOPETAOT TAKKE [EN U 3a/1a49H, KaK:




amanTanus OOydaroIMXCsl K YCJIOBHUSAM JHHAMHUYHO PAa3BHUBAIOLIETOCS MHpPa, (HOPMUPOBAHHE WHTEIUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY NMPUHITHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMHU U
UX MIPUMEHEHHEM;

dopMupoBaHne y OOyYalOmMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIMII), MMEIOIMINX YHHBEPCAIBHOE 3HAYCHHE IS Pa3lIMYHBIX BHIOB
NesITeIbHOCTU: pelleHus] mpolieM, MOUcKa, aHanu3a U 00paboTKM MHPOPMALUU, HEOOXOJUMBIX JUIsl IPUOOPETEHHS ONbITA ACATEIbHOCTH, KOTOpas 3aHMMAET
Ba)XHOE MECTO B MTO3HAHUM XUMHH, a TAKXKe IJIS OIEHKU C TMO3UIMK SKOJIOTHUECKON Oe30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHUYECKHUX MPOIECCOB Ha
OpraHu3M YeJIOBeKa M MPUPOTHYIO CPELIY;

pa3BUTHE NO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydaromuMXCs: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOpETaTh
HOBBIE 3HAHUS M0 XUMHUH B COOTBETCTBUHU C JKU3HEHHBIMU MOTPEOHOCTSMH, HCIIOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTUH IS TOMCKA M aHalu3a
y4eOHO! ¥ HayYHO-NOMYJISIPHON HH(POPMAIH XUMHYECKOTO COJICPKAHUS,;

¢dbopmupoBaHrEe U pa3BUTHE Y OOYYAIOIIMXCS aCCOLMATUBHOIO U JIOTUYECKOTO MBIIUICHHS, HAOII0AaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpBIE
0COOCHHO HEOOXOAMMBI, B YACTHOCTH, NIPH IUNIAHUPOBAHUU M IIPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcs yOeKIEHHOCTH B TYMAHHUCTHUYECKOW HAINpPAaBICHHOCTH XUMHHM, €€ BaXXHOH POJIM B PEHICHUH TIIOOAIBHBIX MpobiIeM
PalMOHAIBHOTO MPHPOJIONOIb30BaHHS, TIOTIOJIHCHNS YHEPIETHIECKUX PECYPCOB M COXPAHEHUsI TPUPOAHOTO PABHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEKHOTO
OTHOIICHHUA K HPUPOAE M CBOEMY 3/I0pOBBIO, a TaKKe NMPHOOPETEHHUs OMbITa HMCIIOJIB30BAHMS MOJTYUYEHHBIX 3HAHUHM NI TNPUHATHS TPAMOTHBIX PEIICHHUH B
CHUTYaIUSIX, CBA3aHHBIX C XUMUUCCKHMU SIBICHUAMH.

B ydueOHOM miane cpeanero obuiero oOpa3oBaHMs yueOHBIH mpeaMeT «XHUMUs», U3ydaeMblii Ha 6a30BOM YPOBHE, SIBISETCS 00s3aTEIbHBIM y4eOHBIM
MIPEIMETOM.

OO11ee yncno yacoB, OTBEACHHBIX ISl U3yYSHHS XMMUHU, Ha 0a30BOM YpOBHE CpeJHero oouiero oopaszosanus, coctaniusieT B 10 kinacce — 34 gaca (1 yac B
HEJIEIIO).

COJAEPKAHUE OBYYEHMUA 10 KJIACC

OPTAHHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKOl XUMUH

[IpenMer opraHWYecKOd XHMHHW: €€ BO3HWKHOBEHHWE, Pa3BUTHE M 3HAUCHUE B IMOJyYCHHWH HOBBIX BEIIECTB W MAaTEPHAJIOB. TeOpHs CTPOCHHUS OPTaHHYSCKHUX
coenquHeHnii A. M. BytnepoBa, e€ ocHoBHbIE MoyiokeHHS. CTpYyKTypHbIe (OPMYIJIBI OpPraHMYECKUX BemlecTB. ['omomorusi, uzomepus. XuUMHUYECKas CBS3b B
OpPraHHYECKUX COCAMHCHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KilaccuPHUKAIMM OpPraHMYECKUX BemlecTB. HoOMEHKIaTypa OpraHMYecKHMX COEAMHEHHUU (CHCTEeMaTHuYecKas) M TpUBUAJIbHBIC Ha3BaHUS
BOXHEUIINX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB.

DKCTepUMEHTAIbHBIE METOMbI M3YUYEHHs BEIIECTB M UX MPEBPAICHUN: O3HAKOMIICHHE ¢ 00pa3laMu OpraHMYecKUX BEIIeCTB W MaTepualaMH Ha MX OCHOBE,
MOJICTTUPOBAHUE MOJICKYJT OPTraHUYECKHX BEIIEeCTB, HAOIIOJCHHWE W ONHMCAHWE JEMOHCTPAIMOHHBIX OIBITOB IO TPEBPAIICHUIO OPTaHMYECKUX BEIIECTB IMPHU
HarpeBaHuu (IUIaBJIeHUe, 0OyTTUBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKH pAa. MeTaH U 3TaH — MPOCTEHIINE MPEICTABUTENN alKaHOB: (PU3UYECKHE U XMMHUYECKHE CBOWCTBA (pEaKiuu
3aMEIIeHUS ¥ TOPEHUs ), HAXOXKICHHUE B TIPUPOJIC, TIOTyUSHUE U TPUMCHCHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTUYECKUN psAA. DTWICH M MPONUICH — MPOCTEHIINE MPEICTABUTENHN AJIKCHOB: (U3MYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TAJIOTCHUPOBAHS, THAPATAINH, OKUCIICHHS 1 TIOJUMEPH3AIIHH ), TIOJTYyYSHUE U TPUMCHCHHE.




Ankanuensl: OyraaueH-1,3 u merunOyraguen-1,3: cTpoeHue, BaXHEWIIME XMMHUYECKHE CBOMCTBa (peakuus mnonuMmepusanuu). IlomydeHue CHHTETHYECKOTO
Kay4yKa U PE3UHBIL.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUN psA. ALIETHIEH — MPOCTEUIIMHA NpeACTaBUTENb aJKHHOB: COCTaB, CTPOEHHUE, (U3UYECKUEe U
XMMUYECKHE CBOMCTBA (PEaKIMK THPUPOBAHUS, FAIOTCHUPOBAHUS, TUIpaTallui, TOPEHNUs), IOJyYEHUE U IPUMEHEHHE.

Apenbl. bensoun: cocraB, cTpoeHHe, (PU3NUYECKHUE M XMMHUYECKHE CBOWMCTBA (pEakIMM TajJOT€HUPOBAHUS M HUTPOBAHUS), MOJMYyYCHHE U NpHUMEHeHHue. Toryon:
cocmas, cmpoenue, QuauyecKue u Xumudeckue CeouUcmea (peakyuu 2ano2eHUposanus U HUMpOSauus), nonyuenue u npumeHnerue. TOKCUYHOCTb apeHOB.
I'enernyeckas CBA3b MEXAY YIJIEBOJOPOIaMHU, IPUHAJIEKAIIUMHY K Pa3IMUHBIM KJIaccaM.

ITpupoHbIe UCTOUYHUKH yIieBoJopooB. [Ipupoanslii ra3 u nonytHele HeQTsaHbIE ra3bl. HedTh n e€ npoucxoxaenue. CrnocoObl nepepaboTKU HEPTH: EPEroHKa,
KPEKUHT (TepMHYECKHH, KaTaluTHuecKuil), muponu3. [Ipoaykrsl nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIN yromip u
MPOJIYKTHI €T0 NEPEPadOTKHU.

DKcIepUMEHTAIbHBIE METOABI U3YyUEHHs BEIECTB M UX INPEBpAIICHUI: 03HAKOMJIEHHE ¢ 00pa3laMu IIacTMacc, KayuyKoB M pe3HHbl, koulekuuu «Hedte» u
«YTONb», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB M TalON€HONPOU3BOJIHBIX, MPOBEACHNUE MPAKTUYECKON palOThI: MOJIyYEHHE ITHICHA U H3YYCHHE €ro
CBOMCTB.

Pacuérhrie 3amaun.

Bbruncnenus no ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOIUYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIMU 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJHOT'O U3 UCXOAHBIX BEILECTB UM IPOAYKTOB PEAKIMH).

Kucnopoacoaepxamue oprannyeckne coeANHEHUs!

[IpenenbHble OIHOATOMHBIE CHUPTHL. MeTaHON M 3TaHOJ: CTpoeHHe, (U3MUEeCKHMEe W XHMHUYECKHE CBOMCTBAa (peakiUu C aKTUBHBIMU METaJUIaMU,
raJIOr€HOBOJIOPOIAMHU, TOPEHHE), IPUMEHEHUE. BOOPOIHBIE CBSI3U MEXy MOJIEKYJIaMH CIUPTOB. JleificTBHEe METaHOJIa M 3TAHOJIA HA OPraHU3M YeJIOBEKA.
MHoroatoMHble CHHUPTHL. DTHIEHTIIMKOIb W TJIHMLEPUH: CTpoeHHe, (U3NYeCKhe M XHMHUYECKHE CBOMCTBa (B3aMMOJEMCTBHE CO IIEIOYHBIMU METaJUIaMU,
KayecTBEHHas! peakiysl Ha MHOr0aTOMHBIE CIIUpPThI). JleficTBHe Ha opraHu3M 4enoBeka. [IpuMeHeHne TIuiepruHa U 3TUIICHTITUKOJIS.

®DeHoI: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKHe cBOMCTBA. TokcHYHOCTh eHona. [Ipumenenue enona.

Anbaeruipl U kemonwl. opmanbaeru, aeTanbIeru; CTpoeHne, (GU3nYeckue U XUMUYeCKrue CBOUCTBA (PEaKIMK OKHCICHHUS U BOCCTAHOBJICHHS, KaUeCTBEHHbBIE
peakiuun), noJiy4eHue u NpuMeHEeHue.

O/IHOOCHOBHBIE NpeieNbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHas M YKCYCHAst KUCIIOTBI: CTpOeHHe, (pU3nyeckue 1 XuMHUUECKHue CBOWCTBA (CBOMCTBA, 0OLIHE JUIs
KJlacca KUCJOT, peaklus dTepupUKalum), nojyyeHue u npuMeHenre. CreapiHoBas U OJIEMHOBAsI KUCJIOThHI KaK MPEJICTaBUTENH BBICHIMX KapOOHOBBIX KHUCIOT.
MBpblL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOIIee eiiCTBHE.

Crnoxuble 3(Upbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['uaponns cinoxubix 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonoruueckas poib
KHUPOB.

VYrneBoabl: cocTaB, KilacCHU(pHUKaAIUs YrieBOJOB (MOHO-, IW- M TMOJHMcaxapujsl). [r0Ko3a — mpocTelnii MoHOcaxapul: 0COOEHHOCTH CTPOECHUS MOJIEKYJIBI,
¢u3nueckue U XMMHUYECKHe CBoOWcTBa (B3aumosneicTBue ¢ ruapokcugoM menu(Il), okuciaenne ammuadyHbiM pacTBopoM okcuna cepedpa(l), BocctaHoBieHue,
OpoKeHUE TIIFOKO3bI), HAXOXKICHUE B MPUPOJIe, TPUMEHEHNE, Oronornyeckast posib. @otocuHTe3. PpyKTO3a KAaK U30MEDP TITFOKO3HI.

Kpaxman u wnemmonosa Kak HOpupoaHble nonuMepsl. CTpoeHue Kpaxmana M Hesnosao3bl. dusnueckne M XMMUYECKME CBOWCTBAa Kpaxmaia (IMApOJIuU3,
KaueCTBEHHAs PeaKIMsl C HOJIOM).

DKcIepUMEHTaIbHbIE METO/Ibl U3YyUSHHS BEIIECTB U UX MPEBPALICHUN: MPOBEACHHE, HAOIIOICHHE U OMHMCAHUE JeMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHbIEC PEaKIUU OJJHOATOMHBIX CIUPTOB (OKUCIeHHE 3TaHoa okcuaoM Meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEHCTBUE TIULEPHUHA C THIPOKCHIOM
meau(Il)), anpaernnoB (OKMcCIeHHE aMMHAayHBIM pacTBopoM okcuaa cepedpa(l) u ruppokcunom meau(ll), B3aumoneiicTBue Kpaxmaia ¢ MOJOM), IPOBEIECHUE
MIPaKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.




Bbruncrienus no ypaBHEHHIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOITUYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIMU 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJHOTO U3 UCXOAHBIX BEILECTB UM MPOAYKTOB PEAKIMH).

A3oTcozepKalue OpraHndecKue COeqUHEHHUS.

AMUHOKHCIIOTBI Kak aM(oTepHble OopraHuyeckue coequHeHus. dusnyeckue M XMMHUYECKHE CBOWCTBA aMUHOKMCIOT (Ha NMpuMepe INMIuHA). buonornyeckoe
3HaYEHUE aMMHOKUCIOT. [lenTunel.

benku xak npupoiHbIe BEICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHas, BropuyHas U TpeTHYHas CTPYKTypa OeKOB. XMMHUYECKUE CBOMCTBA OEIKOB: THAPOIIN3,
JIeHaTypalys, KaYeCTBEHHbIC PEaKIMK Ha OEJKH.

OKCIIepUMEHTAIbHBIE METOJbl M3Y4EHHUs BELIECTB M UX MPEBPALICHUN: HAONIOJCHHE M ONUCAaHHME JEMOHCTPALMOHHBIX OIBITOB: JI€HATypauus OEIKOB IpH
HarpeBaHUH, [IBETHbIE PEAKLIUU OEJIKOB.

BbicokomoieKyIsIpHBIE COeIHHEHHA

OcCHOBHBIE MOHATHSI XMMHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, IOJUMED, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3aLuU, CPEIHAS MOJEKYJIsIpHas
Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX CO€AMHEHNUN — ITOJIMMEPU3als U IIOJMKOHICHCALHSL.

DKcIepUMEHTAIbHBIE METOJbl M3YyUYCHHs BEIIECTB M UX MPEBPALCHUN: O3HAKOMIIGHHE C O0pa3laMu MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBA3€H NPH M3Y4EHHMU OpraHmdeckodl xumuu B 10 Kiacce OCYIIECTBIISIETCS 4epe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX NOHATUH, TaK U MIOHATUH, ABJISIOINXCS CHCTEMHBIMU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATHS: SBJICHUE, HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpUs, aHaIN3, CUHTE3, KiIacCu(UKaIUs, NepUOAUYHOCTb, HA0JI0IEHHE,
U3MEpPEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE.

®dusnka: MaTepus, SHEpPIrUs, Macca, aTOM, JJIEKTPOH, MOJIEKYJa, SHEPreTUYEeCKHH YPOBEHb, BELIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHUE BEIIECTBA,
¢bu3nyecKkyue BeIUYMHbI U €AUHULIBI UX U3MEPEHHUSL.

buonorus: knerka, opranusM, Ouocgepa, oOMeH BeIIeCTB B OpraHu3Me, POTOCUHTE3, OMOJIOTHYECKH aKTUBHBIE BELEeCTBA (O€NKH, YTIIIE€BOIbI, )KUPbI, PEPMEHTHI).
I'eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAeMble, TOIUIUBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKTHI, OCHOBBI PAIlMOHAJIBHOIO IMUTAHUS, MOIOIIHME CPEACTBA, JEKApCTBEHHbIE M KOCMETHYECKHE IpernapaThl, MaTepHaibl W3
HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI I10 XUMUWU HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMMHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBAHUS K Pe3yIbTaTaM OCBOCHHUsI 00YUYaIOIMIMMUCS POTrPaMM CpeaHero o0miero o0pa3oBaHus (JIMUHOCTHBIM, METAIIPEIMETHBIM
U TpeaAMeTHBIM). HaydHOo-MeTomn4eckoil OCHOBOM IS pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMM CpeaHEero o0mero oOpa3oBaHUs SBISETCS
CHCTEMHO-/1€ATEIbHOCTHBINA TOJXOI.

B cootBeTcTBHM C CUCTCMHO-ACATCIbHOCTHBIM ITOAXOJ0M B CTPYKTYPEC JJUYHOCTHBIX PE3YJbTATOB OCBOCHUSA IMPEAMETA «XUMHuI» HA YPOBHE CPCOAHETO 06HI€FO
00pa3oBaHMs BBIIETICHBI CIIEIYIOIIUE COCTABISAIOIINE!

OCO3HaHHE 00YYAIOIIMMHUCS POCCUHCKON IPpakJaHCKOH MAEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATENILHOCTH M CAMOOIPEIEICHUIO;

HaJIMYMe MOTUBAIIMH K 00y4EHUIO;

LeJICHANTPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTHA HA OCHOBE KJTIOUYEBBIX IICHHOCTEW W UCTOPUUECKUX TPAAHIINI 0a30BOM HAYKH XUMHH,
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLIUXCSl PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHU, NPUCYIIUMU 1IEIOCTHON CUCTEME
XUMHUYECKOTro o0pa3oBaHusl;

HaJIMYKME MPAaBOCO3HAHUS SKOJIOTHYECKOH KYJIbTYPbl U CHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE [IIaHBI.




JImuHOCTHBIE PE3YJIbTATBI OCBOCHUA MPECAMCTA «XUMUSI» JOCTUTIalOTCA B CAHUHCTBC y‘IGGHOﬁ M BOCIHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHH C
I'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH 1LIEHHOCTSAMH U UJEaJaMHU POCCUHCKOTO IPa)KIaHCKOro OOILECTBa, MPUHIATHIMU B OOIIECTBE
HOpMaMH U IMpaBUJIaMU MOBCACHU, CHOCOGCTByIOH_[I/IMI/I nponeccaM CaMOIO3HAHUSA, CAMOPAa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTU 06yan0H1ch;1.
JINYHOCTHBIE PE3yIbTaThl OCBOECHUS MpeaMeTa « XUMHA» OTPaKaloT C(POPMUPOBAHHOCTD OIBITA O3HABATEIBHON M MPAKTUYECKOH AEATENBHOCTH 00yYarOLINXCs
o pajin3aluu NMpUHATBIX B O6H.I€CTB€ I.[GHHOCTeﬁ, B TOM YHCJIC B 4HaCTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

0CO3HaHMA 00YYAIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, yBaXKEHHSI K 3aKOHY U TIPABOIIOPAIKY;

IIPEJCTABICHUS O COLIMATIBbHBIX HOPMAX M MIPABUIIAX MEKIMYHOCTHBIX OTHOLIECHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOﬁ ACATCIIBHOCTH TIpHU CO3JaHUU y‘-Ie6HBIX IMPOCKTOB, PCIICHUU y‘-Ie6HBIX U IIO3HAaBAaTCIBbHBLIX 3aJa4, BBIIIOJTHCHUU
XUMHUYECKHUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI IPYTHX MPHU aHAIHU3€ Pa3InYHbIX BUAOB Y4eOHOW AEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

HEHHOCTHOI'O OTHOICHUSA K HCTOPUICCKOMY U HAYYHOMY HACJICINIO OTCUYCCTBCHHOM XUMHU,

YB@)KEHUS K IPOLECCY TBOPYECTBA B OOJIACTH TEOPUM U IMPAKTHUYECKOrO0 IPUMEHEHHs XHMHUH, OCO3HAHMs TOrO, YTO JOCTHIKEHHsI HAyKH €CTh pPe3yjbTar
JUTUTENbHBIX HAOMIOJCHUN, KPOTIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TIOMCKOB, IIOCTOSHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeCca U MO3HABaTEIbHbIX MOTHBOB B ITOJIyYE€HUH U NOCIEIYIOLEM aHAIN3e HHPOPMALIUHU O IIEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUH;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'0 IMMOBCACHUS,

CIOCOOHOCTH OIICHWBATh CUTYAIlUH, CBS3aHHBIC C XMMUYECKHMU SIBICHUSMH, U IPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMEI 1 HEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHUE U TIOCTYNKM CBOMX TOBApPUIIEW C IMO3ULMN HPAaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHHME IOCJIEICTBUH 3THUX
MOCTYIIKOB;

4) popmMupoBaHMS KYJIbTYPHI 310POBbS:

MMOHMMAaHHUS LIEHHOCTEN 3/I0pOBOro U 0e30macHoro oopasa KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOIIEHHSI K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY
3/I0pOBBIO;

coOroieHUs ITpaBuJl 0€30MacHOro o0pallleHus ¢ BelleCTBaMHU B ObITY, TOBCEIHEBHOM JKU3HU U B TPYAOBOH J€ATEIbLHOCTH;

MOHUMAaHMSI IEHHOCTH MPABUII MHUBHIyaJIbHOTO M KOJJIEKTUBHOT'O O€30IaCHOTO MOBEIECHUS B CUTYAIUIX, YTPOKAIOIINX 3/10POBBIO M KU3HU JIIOACH;

OCO3HAHUs MOCIEACTBUM U HEMPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHus);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTHBHOfI KOMIICTCHTHOCTH B y‘I€6HO-I/ICCH€)10BaT€JIBCKOI>'I JCATCIIbHOCTH, 06H1€CTBGHHO HOJ'IC3HOI>1, TBOp‘-IGCKOfI " APpYyrux BUAax ACATCIbHOCTHU,
YCTQHOBKH Ha aKTMBHOE Y4aCTHE B PELICHUU NPAKTUUYECKUX 3a/1a4 COLMAIBbHOM HAIPaBICHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

WHTEpeca K MPaKTUUECKOMY U3YUYEHUIO MPOPEeCcCHil pa3IuyHOro poja, B TOM YHCJI€ Ha OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBa)XEHHUS K TPYy, JIOASIM TPYJa U pe3yibTaTaM TPyAOBOH N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIbHON TpaeKTOpuM 0oOpa3zoBaHus, Oyayliei mpodeccur M peaan3aluud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C
y4€TOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHH, HTHTEPECOB U MOTpeOHOCTEl 00111eCcTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOLICHUS K IPUPO/IE, KaK UICTOUHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHUS TJ100aJILHOr0 XapakTepa 3KOJIOTHICCKUX HpO6J’IGM, BJIMAHHUA DKOHOMHUYCCKHUX MIPOHECCOB HA COCTOAHUC HpHpO}IHOfI u COHHaHBHOﬁ CpCabl;

OCO3HAHMS HEOOXOIMMOCTH MCIIOIb30BaHUS JOCTHXKEHUH XUMHUU JIJIs1 pEILIEHHUs] BOIIPOCOB PALIMOHATIBHOTO IPUPOJIOTIONIb30BAHMS;




aKTUBHOTO HETIPUATHA JEHCTBUHM, IPUHOCSIIUX BPE OKPY>KAIOLIEH MPUPOTHON Cpefie, yMEHUS IIPOTHO3UPOBATH HEOIArONPHUITHBIE SKOJIOTUYECKHE TIOCIIEACTBHS
MpEINPUHUMAEMBIX ACHCTBUI U TPEAOTBpaIIaTh UX;

HaJIM4Yus Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, OSKOJIOTMYECKOM KYyJbTYpbl, ONbITA JEATEIbHOCTH OSKOJIOTMYECKON HalpaBICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCSI MMH B I03HABATEIbHOW, KOMMYHHKATUBHOM M COLMAIbHOW IMPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOATH HJICOJIOTHUU
xemooouu;

7) HIEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM NMPaKTHKH;

MOHUMAaHUS CHEIM(PUKN XUMHUHN KaK HAyKH, OCO3HaHUA €€ posid B (POPMHUPOBAHUH PALIMOHAIBHOIO HAYYHOT'O MBIILIECHUS, CO3AaHUU 1IEIOCTHOTO MPEICTaBICHUS
00 OKpy’KarolieM MHUpe KakK O €IMHCTBE MPHUPOJbl M YEIOBEKa, B MO3HAHUM NPHUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHHH MPOoOJIeM COXpPaHEHUS MPUPOIHOTO
paBHOBECHS;

yOeKIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHH U1 COBPEMEHHOM IUBWIIN3ALUY: B €€ TYMaHUCTUYECKOM HAIPaBJICHHOCTH U BaKHOW POJIM B CO3/IaHUH HOBOM 0a3bl
MaTepUaIbHON KYJIbTYpPBI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPIETUUYCCKOM, MUIEBONW M IKOJIOTHYECKOM
0€30I1aCHOCTH, B Pa3BUTUHU MEHUIIMHBI, 00ECIIEYeHUN YCIOBUH YCIEITHOTO TPY/1a U SKOJIOTHYECKA KOM(POPTHOM KHU3HHU KaXKAOT0 YWieHa OOIEeCTBa;
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTU: IOHUMAaHHs CYIIHOCTH METOJOB II03HAHUS, HCIOJb3YEMBbIX B ECTECTBEHHBIX HayKax, CIOCOOHOCTH HCHOJIb30BaTh
MOJTyyaeMble 3HaHUS JJIsl aHAIU3a U OOBSICHEHUS SBJICHUH OKPY>KaIOLIero MUPa U MPOUCXOASIIUX B HEM U3MEHEHH, YMEHHUS IeJIaTh 00OCHOBAHHBIE 3aKIFOUEHUS
Ha OCHOBE HaY4YHBIX (JAKTOB U UMEIOLIUXCS JAHHBIX C LIEIbI0 OJYyUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENBHO UCIIOIB30BaTh XMMUYECKHE 3HAHUS [T PELICHUS TPOOJIEM B peaibHbIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON NeSTEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpephIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K aKTMBHOMY IOJYYEHHIO HOBBIX 3HAHUN MO XMMHU B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX cepax MpodhecCHOHATBEHON AeATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenmeTHble pe3yIbTaThl OCBOEHUS YUEOHOT0 IpeaMeTa « XMMUs» Ha YPOBHE CpeHEro oo1iero o0pa3oBaHus BKIOYAIOT:

3HaYMMble 751 (OPMHUPOBAHUS MUPOBO33PEHUSI OOYHAIOLIMXCS MEXIUCIUIUIMHAPHbIE (MEXIpEeIMETHbIE) O0IeHaYYHbIe MOHATHS, OTPAXKAIOIIUe IIeTOCTHOCTh
HAy4YHOM KapTHHBI MHUpa U clielu(UKY METOA0B IMO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIECTBO, SHEPTUs, BJIEHUE, IPOIECC, CHCTEMA,
Hay4HbIN (aKT, NPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeZIOBaHUE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE yueOHble IeHCTBUS (TT03HABAaTEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJSATUBHBIE), 0OecrieunBatonue GopMiupoBaHue (pyHKIIMOHAIBHON IPAMOTHOCTH
U COIIMANIbHON KOMITETEeHIIUU 00YYarouXcs;

CIIOCOOHOCTh OOYHYaOIIMXCSl HCIHOJB30BaTh OCBOCHHBIE MEXKIWCUUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHMS U YyHHBEpCajbHble ydeOHbIE NEWUCTBUS B
II03HABATEJIbHON M COLMAIBHOM MPAKTHUKE.

MeTtanpenmeTHble pe3yabTaThl OTPaKaloT OBJIAJIEHUE YHUBEPCATIbHBIMHU Y4€OHBIMU [T0O3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU I€HCTBUSMHU.
OgByageHne yHHMBePCAJIbHBIMH Y4¢OHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMH:

1) 6a3oBble JIOTHYECKHE e CTBUS:

CaMOCTOSTENILHO (hOPMYIIMPOBATH U AKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEeEIIATH 1eJIN ACSITebHOCTH, 3a]]aBasi HapaMeTpbl U KPUTEPUH UX JOCTHXKEHHUS, COOTHOCUTD PE3YJIbTaThl A€ATEIbHOCTHU C IIOCTaBICHHBIMU LIEJISMU;
HCIIOJIb30BaTh IPU OCBOCHHMM 3HAHUI NPHUEMBI JIOTUYECKOIO MBINUIEHUS — BBIACNATH XapaKTEPHbIE NPU3HAKU IMOHATHUI M yCTaHABIMBATH MX B3aUMOCBS3b,
HCI0JIb30BaTh COOTBETCTBYIOIINE MOHITUS JUIsl OObSICHEHUS OTIIENbHBIX (PAKTOB U SBJICHUIL;

BbIOMPATh OCHOBAHUS M KPUTEPUH [T KIIAaCCU(DUKALIMU BEILIECTB U XUMUYECKUX PEaKIIHIA;




YCTaHABJIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEXKIY N3Y4aeMbIMU SIBICHUSIMY;

CTPOUTH JIOTUYECKUE PACCYXkIAEHUS (MHAYKTHUBHBIE, JI€lyKTUBHbIE, IO aHAJIOTHH), BBIBIIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMAaTPUBAEMBIX SBICHMSIX,
(opMyIHpPOBATH BBIBOABI M 3aKIIFOYCHHUS;

IIPUMEHSATH B MPOLECCE TIO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMUYECKUE (3HAKOBBIC) MOJEIH, IPe0OPa30BbIBATh MOAEIbHBIE IPEACTABICHUS — XUMHUUECKUI
3HaK (CHMMBOJI) DJIEMEHTA, XUMHUecKas (opMysa, ypaBHEHHE XHMHUYECKOH peakIMu — IMPH PeIIeHHH Y4eOHbIX MO3HABATENBHBIX M IMPAKTHYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJIEJIbHBIC MIPEACTABICHUS /7S BBISIBICHUS XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUUYECKHX PEaKLUil.

2) 6a3oBble HCCIEA0BATEIbCKHE IelCTBHS:

BJIAJIeTh OCHOBAaMH METOJIOB HAyYHOI'O IIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMIA;

(dbopMynIHMpoBaTh LETH U 33Ja4d KCCIEOBAaHUS, UCIOJIb30BaTh MOCTABICHHBIE M CAMOCTOSTENLHO C(POPMYIHPOBAHHBIE BONPOCHI B KAa4eCTBE HWHCTPYMEHTA
MIO3HAHUS ¥ OCHOBBI [U1s1 (POPMHUPOBAHNUS TUIIOTE3bI 110 IPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

BJIQJICTh HABBIKAMH CaMOCTOSATEIBHOTO IIAHUPOBAHUS U MIPOBEICHUS YUCHUYECKUX SKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOII01aTh 32 XOJI0M IpoIiecca,
CaMOCTOSITEJIbHO TPOTHO3MPOBATh €ro pe3yibTar, (HOpMYyJIUpOBaTh OOOOINEHHS U BBIBOJBl OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB MCCIIEJOBAHUS,
COCTaBJIATH OOOCHOBAHHBIN OTYET O MPOJIEIAHHON padoTe;

IpUOOpETaTh ONBIT YYEHUUYECKOW HCCIIEeN0BATEIbCKON M NPOEKTHOW AEATENbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOHMCKY
METOJI0B PELICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3IMYHbIX METOI0B IIO3HAHMS.

3) padora ¢ unopmaunmeii:

OPHEHTUPOBATHCS B PA3NIUYHBIX MCTOYHMKAX HH(pOpManuu (Hay4HO-MOMYJISIpHAs JIMTepaTypa XUMHYECKOT'O COJCpXKaHHWs, CIPaBOYHBIE MOCOOMS, PECypChI
WuTepHera), aHaau3upoBaTh HHGOPMALIUIO PA3IMYHBIX BUAOB U (DOPM MPE/ICTaBICHUS, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;
(dbopMyaHpOBaTh 3ampochl U MPUMEHSATh pPA3JIUYHbIE METOAbl NpU TMOHCKe U 0TOOpe HHpopMalnuu, HEOOXOAWMOW JJsi BBINMOJHEHHUS Y4YeOHBIX 3a1ad
OIPEIEIIEHHOTO THIIA;

proOpeTaTh OMBIT UCIIOJIb30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOpMy IpesicTaBieHus HHpopmanuu (cXeMbl, rpaduku, TuarpaMmsl, TaOIUIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAYYHBIH S3bIK B KQUECTBE CPE/ICTBA MpH paboTe ¢ XUMHUUECKOW MH(pOopManueil: MPUMEHATh MEXKIIPeIMETHbIE ((PU3NUecKue U MaTeMaTH4YeCKUe)
3HAKU U CUMBOJIBI, POpPMYJIbl, aO00peBUATYpbl, HOMEHKIIATYPY;

UCIIOJIBb30BATh U MIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIIATHOCTH.

OBiajeHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHM A€l CTBUSIMU:

3aJjaBaTh BOIPOCHI M0 CYIIECTBY 00CYKIaeMOI TeMbI B X0JI€ IMAJIOTa W/WIIN AUCKYCCHHU, BBICKA3bIBaTh HJIEH, (POPMYyITUPOBATH CBOM MPEATIOKEHNUS OTHOCUTEIBHO
BBINIOJTHEHUSI IPEJIOKEHHOM 3a/1a4;

BBICTYIIaTh C NPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOU NEATEIBHOCTH, IOJYUYEHHBIX CAMOCTOSATENBHO MM COBMECTHO CO CBEPCTHHKAMM IPU BBIIIOJHEHUU
XUMHUYECKOTO 3KCIEpUMEHTa, MPAKTHUECKOH pabOThl MO HMCCIEIOBAHUIO CBOICTB HM3ydaeMbIX BELIECTB, peaju3aluu y4eOHOro Mmpoekra u (hopmyiaupoBaTh
BBIBO/IbI TI0 pe3yJIbTaTaM MPOBEAEHHBIX UCCIIEJOBAHUH IMyTEM COTVIACOBAHUS MO3ULIUH B X0/1€ 00CYKeHHUS U OOMEHAa MHEHUSIMHU.

OBnageHne YHMBePCAJIbHBIMH PeryJ/siTHBHBIMU /1€fiCTBUAMM:

CaMOCTOSITENIBHO IIJIaHUPOBaTh M OCYLIECTBIISATH CBOKO I103HABATEIbHYIO JESATENBHOCTb, ONpeAeisas €€ Lead U 3aJadyd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOUMOCTH KOPPEKTUPOBATh IMpeUlaraéMblii ajJrOpUTM JEHCTBUII MpH BHINOJHEHUM Y4YeOHBIX M HCCIIEOBATEIbCKUX 3a/ay, BbIOMpaTh Haubosee
3G GEKTUBHBIN CIIOCOO WX PELICHHs ¢ YYETOM MOJTyUEHHsI HOBBIX 3HaHUH O BEILECTBAX U XMMUYECKHX PEaKLUsIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHBI 10 KJIACC




IIpenMeTHbIe pe3ysbTaThl OCBOCHUS Kypca «OpraHudeckast XuMus» OTPaKaroT:

c(OpPMUPOBAHHOCTh NPEJACTABICHUNA O XMMHUYECKON COCTaBISAIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, POJU XUMHHM B MO3HAHUHU SIBICHUH NPUPOJBI, B
(OpMHUPOBAHUN MBIIUICHUS U KYJIBTYPBl JIUYHOCTH, €€ (PYHKIMOHAIBHOM IpaMOTHOCTH, HEOOXOAMMON JUIsl pelIeHHs MPaKTHYECKUX 3a7ad M SKOJIOTUYECKH
000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cperie;

BJIQJICHUE CHUCTEMON XMMHYECKHUX 3HAHHH, KOTOpas BKIIOYACT: OCHOBOMOJAraroIlye MOHATHS (XUMHUYECKUI 3JIEMEHT, aToM, 3JeKTPOHHAas 000JI0YKa aToMa,
MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasl CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpalléHHas), MOJb, MOJISIpHas Macca,
MOJISIPHBIN 00BEM, YITIEpOIHBIN CKeJeT, (yHKIMOHAIbHAs TPYIIa, pajuKai, U30Mepusi, H30MEpbl, TOMOJIOTUYECKUNA Psijl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOI U
a30TcoJepKaIlhe COEIUHEHUS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHHS); TEOPUU U 3aKOHBI (TEOpHUSl CTPOCHUS
opranuueckux BemecTs A. M. byTiepoBa, 3aKk0H COXpaHEHMsI MAacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XMUMUU; MUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MOHMMAHUS MPUYUHHOCTH U CHUCTEMHOCTHM XMMMUYECKUX SBICHMM, (DaKTOJIOrMUYECKHE CBEJEHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30IacHOM HCIOJIb30BaHUN BAKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH AESTETbHOCTH YelIOBEKa,

c(OpMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEpHbIE MPHU3HAKU IMOHATHM, YyCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS NPHU
OIMCAaHUU COCTaBa, CTPOCHMSI U IIPEBPALLICHUI OPraHUYECKUX COEIUHEHU;

c(OpMUPOBAHHOCTh YMEHUI HCIIOJIB30BaTh XMMUUECKYI0 CUMBOJIUKY JJII COCTABIICHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpalIéHHON) Gopmy
OpPraHMYECKUX BEIIECTB M YPaBHEHUM XMMUYECKUX PEAKLMH, U3rOTAaBIMBATh MOJAEIN MOJIEKYJ OPTaHUYECKUX BEIIECTB JUIsl WIIOCTPALUU UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOECHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBAThH MPUHAUICKHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB M0 UX COCTaBY M CTPOCHHIO K ONpEeACTIEHHOMY Kiaccy/rpynie
coeMHEHUI (YIJIEeBOJAOPO/IbI, KUCIOPOJ U a30TCOJAEPIKAILUE COEIUHEHUS, BHICOKOMOJIEKYJISIPHbIE COEJIMHEHHs), JaBaTh UM Ha3BaHUS IO CHUCTEMAaTHYECKOM
Homenkiarype (IUPAC), a Taxke MpUBOAWUTH TPUBUAIbHBIE HA3BAHUS OTICIIBHBIX OPraHMYECKUX BELIECTB (ITHJICH, MPOIMWIEH, alleTHIIEH, 3TUJICHTIIUKOIIb,
[IIMLIEpHUH, (eHod, popManbIeru, aueTanbIerul, MypaBbiHasl KUCIO0Ta, YKCYCHAas KUCJIOTa, OJEMHOBAs KUCIIOTAa, CTEApUHOBAsl KUCIIOTA, TIII0K03a, QPYyKTO3a,
KpaxMaJl, [eJUTI0N103a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIATh BUABI XUMUYECKOM CBSI3U B OPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KPAaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS NPUMEHATH IOJIOKEHUS] TEOPUM CTPOEHUsI OopraHmueckux BemecTB A. M. bytnepoBa s 0ObsSCHEHHMS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepH30BaTh COCTaB, CTPOCHHE, (U3NUYECKHE M XUMHUYECKHE CBOWCTBA THUIIMYHBIX NpPEICTABUTENICH pazIMUHBIX KJIaCCOB
OpraHMYEeCKUX BELECTB (METaH, 3TaH, ATUJIEH, MIPONUJIeH, aleTuiIeH, OyTraguen-1,3, metunOyraauen-1,3, 6€H30I1, METaHOI, 3TaHOJI, STUJIICHIJINKOJIb, TIULIEPHUH,
(deHo, aneranpleryl, MypaBbuHas U YKCYCHasi KMCJOTHI, IIFOK03a, Kpaxmal, LeJUII0JI03a, aMUHOYKCYCHAsi KHMCJIO0Ta), UJUTIOCTPUPOBATh M'€HETHYECKYIO CBS3b
MEX/1y HUIMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XMMUUYECKUX PEAKLIU C UCTIOIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIEBOJOPOIHOTO ChIPbs (HEQTh, MPUPOJHBIN Ia3, yroib), CHOCOOBl UX MEepepabOTKU U MPAKTUUECKOE
MIPUMEHEHHE TPOAYKTOB NEPEPadbOTKH;

c(OPMHPOBAHHOCTh YMEHUIN MTPOBOAUTH BBIUMCIICHUS IO XUMHUECKUM ypaBHEHHUAM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTA PEaKIH
10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(OPMHPOBAHHOCTh YMEHHUH BIAJETh CUCTEMOH 3HAHUM 00 OCHOBHBIX METOAAaX HAYYHOI'O IO3HAHMS, UCHOJIB3YyEMbIX B XHMHUHM NpPU HM3YYCHUU BEUIECTB U
XUMHUYECKUX sBJIEHUN (HaOIto/IeHue, U3MEpEeHNe, IKCIIEPUMEHT, MOAEIUPOBAaHNE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHMS JJI1 MPUHATUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHMH COOJIIO/ATh MpaBuia MOJb30BAaHUS XUMHUYECKOW MOCYNON M JabOpaTOpHBIM 00OPYJOBAaHMEM, a TAaK)KE IpaBuUiia OOpaIleHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU IO BBINOJIHEHHIO JJAOOPAaTOPHBIX XMMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUI IUJIAHUPOBAaTh U BBINNOJHATh XUMHUYECKUH SKCIEPUMEHT (MPEBpalleHUs OpraHMYECKHX BEIIECTB IMPH HAarpeBaHUU, NOJyYEHUE
STUJICHA M M3y4YCHHE €ro CBOMCTB, KaUeCTBEHHbIE PEAKLUU OPraHMYECKHUX BEIIECTB, JACHATypauus OeNKOB NPH HArpeBaHUH, I[BETHbIE PEAKLUUU OEIKOB) B




COOTBETCTBUHU C MPaBUIIAMHU TEXHUKU 0E30MACHOCTH MPU OOPAIICHUHN C BEUIECTBAMH H JIA0OPATOPHBIM 000pYAOBaHUEM, IPEICTABISITh PE3YIbTaThl XUMUYECKOTO
AKCTIEpUMEHTA B (JOpMeE 3alMCH YPABHEHHI COOTBETCTBYIOIINX PEAKIIUN U (hOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHUUYECKU aHATU3UPOBATH XUMUYECKYIO HHPOPMAITUIO, TOYIaeMYI0 H3 Pa3HBIX UCTOUYHUKOB (CpeICTBa MacCOBOM MHGpOpMAIUH,
WHuTepHeT u apyrux);

c(hOpPMHUPOBAHHOCTh YMEHUI COOII0IATh MPaBUiIa SKOJOTHYECKH 11eJIeCO00Pa3HOTO MOBEACHHS B OBITY M TPYJIOBOW ACSITEILHOCTH B IENSIX COXPAHEHHUS CBOETO
37I0pPOBbSl M OKPY’KAIOUIEH MPUPOJAHON CpeJibl, OCO3HABATH OMACHOCTh BO3JCHCTBHS Ha >KMBBIE OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKHX BEIIECTB, TOHUMAs
cmbica nmokazarens [1JIK, mosicHATs Ha mpuMepax crmocoObl YMEHBIICHHUS U IPEIOTBPAIIICHHSI UX BPEIHOTO BO3/ICHCTBUS HA OPTAHU3M UYEJIOBEKA;

JUIsl OOYYaroIIMXCS ¢ OTPAaHMYEHHBIMU BO3MOJKHOCTSIMH 3JI0POBBSI: YMEHHE MPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHMI;

JUTSI CIICTIBIX M CJTA0OBHUISIIMX 00YyYaIONUXCs: YMEHHE UCIIOJb30BaTh pelibe(pHO-ToUueuHyI0 cucTeMy o0o3Hauenuid JI. bpaitns ms 3anmucu xuMudeckux Gopmy.
TEMATHUHYECKOE IIVIAHUPOBAHHUE 10 KJIACC

KoanuyecTBO 4acoB
Ne i/ HaumeHoBaHue pa3/iesioB U TeM MPOrpPaMMbl K 1 JIeKTPOHHbIE (IMGPOBLIC)
° p porp Beero OHTPOJIbHbIE paKkTHYeCcKue 0BpasoBaTebHbIE PECYPCHI
padoThI padoThbI
Pa3znea 1. TeopeTuueckue OCHOBbI OPraHUYeCKOH XUMHH
1.1 [penver opranutecko XI\/,IMHH' Teopus ctpoexns 3 0 0 https://m.edsoo.ru/P7N2V304M
opraHnyeckux coenunenuit A. M. bytneposa
Htoro no pazgeny 3
Paznea 2. ¥YrjieBoaopoabl
2.1 [penenbHbIC YIIEBOAOPOIbI — AIKAHBI 2 0 0 https://m.edsoo0.ru/R7JOI2D2K
22 HenpeaenpHeIe yIIeBON0POBL: ANKCHEL, 6 0 1 https://m.edsoo.ru/T3MIR5L7Q
aJKaINCHBI, AIKWHBI
2.3 ApomaTu4ecKue yrieBogopoabl 2 0 0 https://m.edsoo0.ru/OSMS5COD7R
24 [IpupoaHbIe HCTOYHUKH YTJIEBOJIOPOIOB U MX 3 1 0 https:/m.edsoo rw/O5SFOXAHIN
nepepaboTka :
Hroro no pazgeny 13
Paznea 3. Kuciaopoacoaepainiue oprannyeckie coeIuHeHust
3.1 Cruptel. @enon 3 0 0 https://m.edsoo.ru/DIESC8B6J
39 Anpneruapl. KapooHoBbie KHCITOTHI. CIIOKHBIC 7 0 1 hitns:/m.edsoo rw/FOHRK TA 2K
3(hUpbI
33 VYriaeBoabl 3 2 0 https://m.edsoo.ru/D5R3M31.9A
Hroro no pazneny 13

Pa3nen 4. A3oTconep:kaiiue opraHu4ecKne coeTHHEHUsl

4.1 ‘ AMUHBL. AMUHOKHCIIOTHI. Benku 3 0 0 ‘ https:/m.edsoo.rw/E7Q8X8U4S



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K
https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S

Hroro no pazgeny 3

Paspnen S. BeicOKOMOJIEKYISIpHBbIE COCAUHEHUS

5.1 ‘ ITnactmaccel. Kaydyku. Bogokna 2 ‘ ‘ https://m.edsoo.ru/J6E3P2V3Q

HToro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB MO MPOTPAMME 34 | 2 |

MNOYPOYHOE IINTAHUPOBAHMUE 10 KJIACC

KosnnyecTBo yacoB
Ne Hara DJIeKTpOHHbIe U} pOBBIE
Tema ypoka Kontpoabnsie | [IpakTtuyeckne
n/n Bcero u3yuyeHHsi | o0Opa3oBaTejbHbIE pecypChl
padoThI padoThI

1 [Ipenmer oprannveckoil XumMuH, €€ BOSHUKHOBEHUE, 1 0 0 01.09 httos:/m.edsoo.rw/COG2Z 1V 1U
pa3BUTHE U 3HAYCHHE

) Teopus CTPOCHHS! OPraHHIECKX COCAMHCHHUH A. M. 1 0 0 08.09 https://m.edsoo.ru/USU1S214Y
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUSI :
[IpencraBnenue o knaccu(pUKauy OpraHMIECKUX

3 BemecTB. Homenknatypa (cuctemaruueckas) u 1 0 0 15.09 https://m.edsoo.ru/O8VIK1Y9U
TPUBUAIbHBIC HA3BaHUSI OPraHMYECKUX BEIIECTB

4 AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUECKHH s 1 0 0 22.09 https://m.edsoo.ru/YOP7N2R2B

5 MertaH ¥ 3TaH — IpOCTEHIINE TPEACTaBUTEH 1 0 0 29.09 https://m.edsoo. ru/FAHAMAMAS
AJIKAHOB

6 AJIKEHBI: COCTaB M CTPOCHHE, CBOICTBA 1 0 0 06.10 https://m.edsoo0.ru/T1Y4KIM6N

7 OTHIIEeH U NPONWIEH — NPOCTENIINE IPEACTaBUTENN 1 0 0 13.10 httns://m.edsoo. r/COG2Z1VIU
AJIKCHOB

8 Hpaxriieckas paﬁ?Ta Ne 1. «oayenue >ruena 1 0 1 20.10 https://m.edsoo.ru/BOR1W2X7L
U U3y4YeHHe ero CBOicTB»

9 Anapuenst. byranues-1,3 u merunyrazuen-1.3. 1 0 0 10.11 | hitps://m.eds00.r/O6L4F3E60
[TosyyeHre CUHTETHUECKOT0 KaydyKa M Pe3HHbI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKUH psij. ALCTUICH — MPOCTEHIINI 1 0 0 17.11 https://m.edsoo.ru/Z8L.OD4R4G
IpeACTaBUTEIb AJIKUHOB

11 BrrunciieHus o ypaBHEHUIO XUMHUYECKOW peaKIuu 1 0 0 24.11 https://m.edso0.ru/C8P5Z9Z1K

12 Apensl: 6eH30I1 ¥ TOIyoJ. TOKCHYHOCTh apeHOB 1 0 0 01.12 https://m.edsoo.ru/F3C4B209W

13 ['eneTnyecKas CBsi3b YII€BOJIOPOJIOB, 1 0 0 08.12 https://m.edsoo.ru/M3K8G1B9Z



https://m.edsoo.ru/J6E3P2V3Q
https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
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https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/B0R1W2X7L
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IMpUHAJICKAIIUX K pa3JIMYHBIM KiacCcaM

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOAOB: IPUPOIHBIN

14 ra3 ¥ NOIMyTHbIE HeTAHBIC I'a3bl, HeYTh U MPOIYKTHI 0 0 15.12 https://m.edso0.ru/X3SOVIM5SW
e€ mepepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOAOB: IPUPOIHBIN

15 ra3 ¥ MonyTHbIe He(PTSIHbIE Ta3bl, HEPTh U TPOAYKTHI 0 0 22.12 https://m.edsoo.ru/DSPSN7E2J
e€ nepepadoTKu

16 | Komrpounitas paGora no pasaeny 1 0 29.12 | https://m.eds00.ru/S9QIY6GSN
«¥YT1J1eBOA0POAbI»

17 [TpenenbHBIE OHOATOMHBIE CITUPTHI: METAHOI U 0 0 12.01 httns://m.edsoo.rw/SEINTP2Y
atanoJ. BojopoaHasi cBs3b Jopsrmecsoo s et

18 MHOroaToMHbI€ CIUPTHI: STUIICHIIINKOJIb U TIUIEPUH 0 0 19.01 https://m.edsoo.ru/K8DSQ3HIV

19 ®eHou: CTPOCHUE MOIEKYJIbL, buznueckue u 0 0 26.01 hitps://m.cdsoo.r/V8GTPIDIO
XMMHYECKHE CBONCTBA, IPIMEHEHUE

20 Anbaeruipl: GopMalbACT T M alleTaIbACTH . ALICTOH 0 0 02.02 https://m.edsoo.ru/Z3X6J9ESR

1 OAHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTHI: 0 0 09.02 hitps://m.eds00.r/X30308G0S
MypaBbUHAsI U YKCYCHasl

2 HpaKTntuleCKaﬂ padora Ne 2. «CBoiicTBa pacTBOpa 0 1 16.02 https-//m.edsoo.ru/USJOUIVT]
YKCYCHO#i KHCJIOThD)

23 (TeapuHOBas u OICHHOBAA KHCIIOTEL, KaK 0 0 02.03 https://m.edsoo0.ru/I9Q3E3E0Z
IPEACTABUTENN BBICIINX KAPOOHOBBIX KUCIIOT

24 Mpuia kak COIH BBICLLINX KapOOHOBBIX KHCJIOT, UX 0 09.03 https:/m.edsoo ru/ISGSWSW W
Mo¥oIIIee JICHCTBHE

75 CroxHble 3(upbl KaK MPOU3BOJHBIE KAPOOHOBBIX 0 0 16.03 https-//m.edsoo.ru/VOATR 1BST
KUCJIOT. ['MJIpOSTN3 CIIOKHBIX 3(UpPOB

26 XKupsl: runponus, npuMeHeHne, OHoIornYecKas poib 0 0 23.03 httos://m.edsoo.rw/ZOE3OST5R
KHPOB hitps://m.cdso0.W/ZIESQS TSR

27 YIJICBOMEL COCTaB, Kiaccuuianus. Baxueiume 0 0 06.04 https://m.edsoo.ru/VOD4B4NS A
MIPEJICTABUTENHN: TIIOK03a, PpyKTO3a, caxaposa

28 Kpaxmai u 11eu1t05103a Kak MpUPOTHbIC MOJTUMEPHI 0 0 13.04 https://m.edso0.ru/EORIDON4Y
KonTpoabHnasi padora nmo pasjaeny

29 «Kncnopoz[cozlepmamneuoprannqeCKne 1 0 20.04 https://m.edsoo.ru/U3H7R611Z
coeinHeHus»/ Beepoccuiickasi npoBepouHasi
padora
Ofmast XapaKkTEPHCTIKA A30TCONCPIRAILIX 1 0 27.04 | https:/m.edsoo.r/0279S9H20

~QDIANNYCCKUX COCHMHCHIIL/ BeepocCuiicias
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npoBepoyHas padbora

31 AMUHBI: METWJIAMUH U aHUJIUH 1 0 0 04.05 https://m.eds00.ru/X6 WOL4P2C
AMHMHOKHCIIOTHI KaKk aM(OTEPHBIE OPraHUIECKHE

3 COeIMHEHM, UX OHOJIornuecKoe 3uauenue. [lenTums. 1 0 0 11.05 https://m.edsoo.rw/E9C3K8GTF
benku xak mpupoHbIe BEICOKOMOJIEKYIISIPHBIC
COEIMHEHN

33 OcroBHbIe EIOHHTHH XHMHH BHICOKOMOJICKY APHEIX 1 0 0 18.05 https://m.edsoo.1u/14B1S8Z2E
COEIMHEHNH AUpS.//M.edS00.IU/ 12D 1584l

34 OCHOBHEBIE vMeTOILI)I CUHTE3a BHICOKOMOJICKYJISIPHBIX 1 0 0 2505 hitps://m.cdsoo.rw/I4B 1S8Z2E
coenuHeHMi. [ImacTtMacchl, Kay9yKH, BOJJOKHA

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 3 2

NMPOBEPSIEMBIE TPEFOBAHUSA K PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI 10 KJIACC

Kon
NpoBepPsieMoro
pe3yJbTara

IIpoBepsiembie MpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHO 00pa30BaTeIbHON MPOrpaMMbl CpeIHEro 001Iero 06pa3oBaHus

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHUH

1.1

CdopmupoBaHHOCTh NPEICTABICHUNA O XMMHUYECKON COCTAaBJISIIOIIECH €CTECTBEHHOHAYUYHON KapTUHBI MUpPA, POJIM XUMHUH B MMO3HAHUU SIBICHUN
npupoabl, B (OPMUPOBAHMM MBIIUIEHUS W KyJIbTYyphl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, HEOOXOJUMOM i peleHHs
MIPAKTUYECKHX 33]1a4 U IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[I0POBBIO U MPUPOJHOMN cpejie

1.2

Brnagenne cuctemMoil < XMMHMYECKMX ~ 3HAaHUM, KOTOpas  BKJIIOYAET: OCHOBOINOJAralmolue TMOHATUA  (MOJEKyJa, BaJEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHUS, XMMHYECKas CBs3b, MOJb, MOJIIpHAs Macca, MOJIAPHBIA OOBEM, YTIEPOJHBIN CKeJeT,
(yHKIMOHANBHAS TPYIIA, paanuKai, U30MEPHs, N30MEPbl, TOMOJIOTHIYECKUN Ps, TOMOJOTH, YIJIEBOIOPObI, KUCIOPOI- U a30TCOJCPIKAIIIEC
COEIMHEHMS], OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (YTIEBOIbI, )KHUPHI, OEIKH), MOHOMED, MOJIIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpHUsl XMMHUECKOTO CTPOEHUsI opranndeckux euects A.M. byTiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3BIK XUMUH, (PAKTOJIOTHUYECKHE CBEICHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUU U OE30MaCHOM HCIIOIb30BAaHUH BKHEHUIIINX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON AESITEILHOCTH YEJIOBEKA

1.3

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATh XapPAaKTCPHBIC IMPU3HAKH HOHHTHﬁ, YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIL30BAaTh COOTBCTCTBYIOIIHC
IOHATHS ITPU OIMMMCAHUHU COCTaBa, CTPOCHUS U HpeBpaI_HCHI/Iﬁ OpTraHU4YCCKUX COG,Z[I/IHeHI/II‘/'I

1.4

c(OpPMUPOBAHHOCTh YMEHHUH HCMOIb30BaTh XMMHUYECKYIO0 CHMBOJHMKY JUIS COCTaBJICHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaI&HHON) GOpMyJT OpraHMYECKHX BEIIECTB U YPABHEHUH XUMUYECKUX PEaKIUil, U3rOTaBIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIECTB
JUTSl WWTIOCTPALMY X XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOEHHUS

1.5

CpopMHUpPOBAaHHOCT, yYMEHWW YCTAaHABIMBATh MPUHANICKHOCTh HW3YUYEHHBIX OPraHMYECKHUX BEIIECTB MO HMX COCTaBY M CTPOEHHUI0 K
omnpeAenéHHOMY Kiaccy (Tpymme) COoeIuHEHWH (yriaeBOJOpPOABI, KHUCIOPOJ U a30TCOAEpIKAllde COCTUHEHHS, BBICOKOMOJEKYISPHBIC
NHEHU BAaTh UM HA3BAHUI 1O CUCTEMATHYECKON HOMEHKIAT JUPAC)



https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/I4B1S8Z2E

1.5

CdopmMrpoBaHHOCTh YMEHHUSI ONPEIENIATh BUIbI XUMHUUECKON CBSI3M B OPraHMYECKUX COSTUHEHUIX (O JMHAPHbIE U KpaTHbBIE)

1.6

ChopMHpOBaHHOCTh yMEHHSI NPUMEHATH: IOJIOKEHUS TEOpUU CTPOEHHsl oprannyeckux BemectB A.M. ByrtnepoBa i o0bacHeHus
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBA U CTPOCHMS; 3aKOH COXPAHEHHsI MACChI BEILIECTB

yFJ'IeBO,Z[OpO,Z[BI. KchoponconepmamHe H a30TCOACPKAIMUC OPraHNICCKUC COCAMHCHU . BBICOKOMOHCKyJIHpHBIe COCIMHCHU A

2.1

C(i)OpMHpOBaHHOCTB YMGHI/Iﬁ MMPUBOAUTL TPHBUAJIBHBIC HA3BAHUA OTACJIBbHBIX OPraHUYCCKUX BCHICCTB (STI/IJ'IGH, INpONUJICH, AalCTUJICH,
OTUJICHTJINKOJIb, TJMICPHUH, (1)GHOJI, q)OpMaJIBI[eI‘I/Il[, alCTaJIbACTH], MYpaBbUWHAsd KHUCJIOTA, YKCYCHas KHCJIOTA, OJICMHOBAad KHUCIIOTA,
CTCApHUHOBAA KHCJIO0TA, I'NTKOKO034, (bpYKTOSa, KpaxmaJl, [eJjaroJio3a, FJ'II/II_II/IH)

2.2

ChopMHUpPOBAaHHOCTh YMEHHUH XapaKTepHU30BaTh COCTAB, CTPOEHUE, (U3MYECKHE W XUMHUYCCKHE CBOWCTBA THIHYHBIX TPEJCTABUTEICH
Pa3IUYHBIX KIACCOB OPraHUYECKHX BeEHIeCTB (METaH, 9TaH, JTWICH, NPOMWICH, aleTwieH, OyramueH-1,3, metwnOyramuen-1,3, Oensodn,
METaHOJI, ATaHOJI, STWJICHIJIMKOJIb, TJIMIEPUH, (EHOJI, alleTalabJeTH/l, MypaBbHHAs M YKCYCHas KHCIIOTBI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a,
AMUHOYKCYCHasi KUCJIOTa)
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ChopMupoBaHHOCTH YMEHHS UJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXK/IYy THITMYHBIMU MTPEICTABUTEISIME PA3TUYHBIX KIACCOB OPraHUYECKUX
BEIIECTB YPAaBHEHUSIMU COOTBETCTBYIOLIUX XUMHUUECKHUX PEAKIMI ¢ HCIIOJIB30BAaHUEM CTPYKTYPHBIX GOopMyII

24

ChopmupoBaHHOCTh yYMEHHS XapaKT€pU30BaThb HCTOYHHKHU YTJIEBOJOPOAHOIO ChIpbi (He(Th, NPHUPOAHBIM Ta3, Yrojb), CIOCOOBI HX
nepepabOTKU U MPAKTHYECKOE MPUMEHEHHUE IPOIyKTOB epepaboTKU

XUMUS U KU3Hb. PacyéThl

3.1

C(i)OpMHpOBaHHOCTB y'MeHI/Iﬁ BIaACTb CHCTEMOM 3HaHWH 00 OCHOBHBIX METOHaX HAYYHOI'O IMO3HAHUS, UCIIOJIb3YyCMBIX B XUMHHU IIPU U3YUCHUU
B€IICCTB U XUMHUYCCKUX SIBIICHHI (H&GJIIOIICHI/IC, N3MCPCHUC, SKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie), HUCIIOJB30BaTh CUCTCMHBIC XUMHWYCCKNUEC 3HAHUSA
JJI IPUHATHUA peIHeHI/Iﬁ B KOHKPCTHBIX )KU3HCHHBIX CUTYAIMAX, CBA3dHHBIX C BEHICCTBAMU U UX IIPUMCHCHUCM

32

CdopmupoBaHHOCTh YMEHHUI COOMIOAATH MpaBuia MOJIb30BAHUS XUMHUECKON MOCYAON U JabopaTopHbIM 000pYAOBaHHUEM, a TaKxKe IMpaBUIia
oOpailieHusi C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHE T10 BBIITOJIHEHUIO J1a00PaTOPHBIX XHMHUYECKUX OIBITOB

33

CchopMupoBaHHOCTh YMEHU TNIAHUPOBATH U BBIIOIHATh XUMUUECKUN SKCIEPUMEHT (IIPEBpAIEHUs] OPTraHUYECKUX BEIIECTB IPH HArpeBaHUM,
MOJIy4eHHE ATHJIEHA M M3Y4Y€HHE €ro CBOMCTB, KAUECTBEHHBIC PEaKIMU OPraHMYECKHX BEIIECTB, JeHATypauus OENKOB NpH HarpeBaHHH,
LBETHBIC pEAKIMH OENKOB) B COOTBETCTBUU C NpPAaBUIAMU TEXHHKH OE€30MAaCHOCTH MNpH OOpalleHHMH C BEIIeCTBAMH U J1aOOpaTOPHBIM
000py/I0BaHUEM; MPENCTaBIATh PE3yJIbTaThl XMMHUYECKOTO JKCIEpPUMEHTa B (OopMe 3amucH YpaBHEHHH COOTBETCTBYIOLIMX pEaKUUd U
(hopMyIHpPOBATH BBIBOABI HA OCHOBE 3THX PE3yJIbTaTOB

34

ChopmupoBaHHOCTH YMEHH MPOBOJUTH BBIYUCICHUS M0 XUMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJTMUECTBA UCXOAHOTO BEIUIECTBA U
MPOJIYKTA PEAKIIMH 1O U3BECTHBIM Macce, 00hEMY, KOJTMYECTBY OJTHOTO M3 MUCXOHBIX BEIIECTB WJIM MPOJAYKTOB PEAKIIIH)

3.5

ChopMHpOBaHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XMMUYECKYIO0 HH(OpMAIMIO, TOJYy4YaeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpencTBa
MaccoBoW MH(popMaLuu, ceTb IHTEepHEeT U Apyrue)

3.6

CdopmupoBaHHOCTh YMEHUN COOJIIO/IaTh MpaBUiia SKOJIOTHUECKH I1€J1IeCO00pa3HOro MOBEIEHUsI B ObITY M TPYAOBOH JEATEIBHOCTH B HENSIX
COXpaHEHHUs CBOETO 3/I0POBbsI U OKPY’KAIOIIECH MPUPOTHON CpPebl, OCO3HABATh OMACHOCTH BO3JCHCTBUS HA JKMBBIC OPTraHU3MbI OMPEIEIEHHBIX
OpPraHMYECKUX BEIIeCTB, MoHMMAas cMmbich mokazatens [IJIK (mpemenpHO MOMycTMMOW KOHIIEHTpAIMH), MOSICHATH HAa IpHUMEpax CIOCOObI
YMEHBIIEHUS U IPEJAOTBPAIICHUSI UX BPEIHOTO BO3/ICUCTBUSI HA OPTaHU3M YE€JIOBEKa

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA 10 KJIACC




Kon

ITpoBepsieMblii JJIEMEHT COJIePKAHUS

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

[Ipenmer opraHnyecKOM XHWMHUU: €€ BO3HUKHOBEHHE, PA3BUTUE M 3HAYEHUE B ITOJYYCHHM HOBBIX BEIIECTB M MATEpHANOB. Teopusi CTpOEHHUS
opranndeckux coenuHeHuit A.M. byTiepoBa, €€ OCHOBHBIE TTOJIOKECHUS

1.2

CTPYKTypHBIe (I)OpMy.]'IBI OpPraHu4YCCKUX BCHICCTB. FOMOJ’IOFI/IH, HU30MCpu-. Xumuueckass CBS3b B OpPraHu4YCCKuX COCAHMHCHHAX — OIAMHAPHBIC H
KpaTHBIC CBA3M. HDGIICTaBJICHI/Ie (8} KJIaCCI/I(i)I/IKaIII/II/I OPraHn4YcCKuX BCUICCTB

1.3

HomeHnkiiatypa opraHM4ecKUX COEIUHEHUN (CHCTeMaThuecKas) U TPUBHAIbHBbIC HA3BAHMS BAXKHEMILIUX MPEACTaBUTEIEH KJIACCOB OpPraHUYECKUX
BEILIECTB

YrieBoaopobl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUH psii. MeTaH M 3TaH — MPOCTEHIIHE MPECTABUTENN aTKAHOB: (PU3NYECKHE U XUMUUYECKHE CBOMCTBA
(peakiuu 3aMeIeHHs M TOPSHHUSI ), HAXOXK/ICHHE B IPUPO/IE, OJYUCHHE M IPUMCHCHHE

2.2

ANKeHBI: cocTaB U CTpPOCHUC, TOMOJIOTUYECKHUI pAA. OTUJIeH U MPOMUJICH — HpOCTeP’IIHI/Ie NpEeACTAaBUTCIIN AJIKCHOB!: (I)I/I3I/IIICCKI/IG N XUMHYCCKHC
CBOMCTBA (peaKuI/m TUAPHUPOBAHUS, TAJTIOTCHUPOBAHMSA, TUAPATAlIMU, OKUCJICHUA U HOJ'II/IMepI/I3aHI/II/I), IMOJIYUYCHHUEC U TPUMCHCHUC
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Ankanuensl: OyrtaaueH-1,3 u merunOyranuen-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOMCTBAa (peakiusi mnonumepuszanuu). [lomyuenue
CHHTETHUYECKOTO KayuyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMUECKUN psiA. ALETWIEH — MPOCTEHIIUN NpeacTaBUTENb aJKWHOB: COCTaB, CTPOCHHE,
dbu3HYECKre U XUMUYECKUE CBOMCTBA (peaKIuy THIPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAINH, TOPSHHS ), TOJyUYCHUE U PUMEHEHHE

2.5

Apensbl. benzoin: cocras, crpoeHue, GU3NUECKUEe U XUMHUECKUE CBOMCTBA (pPEaKLMU raJoreHUpOBaHMUS U HUTPOBAHUS), OJyYeHUE U NPUMEHEHHE.
Tonmyon: coctaB, cTpoeHue, (Qu3MUeckMe U XMMHYECKHE CBOMCTBa (peakIMHM TaJOr€HUPOBAHMS W HUTPOBAHUS), IMOJNyYEHHE M TNPUMEHEHHE.
Tokcu4HOCTh apeHOB. ['eHeTndecKkas CBA3b MEXAY YITIEBO0OPOIaMHU, IPUHAJIEKAIIUMHY K pa3IMYHbIM KjlaccaM

2.6

[TpupoHbIe HCTOYHHUKH YTIeBOAOPOA0B. [Ipupoanslii ra3 u nomyTHele HedTsHbIe ra3el. Hed1h u e€ mpoucxoxaenue. CrocoOsl nepepadoTku HedTu:
MEPETOHKA, KPEKUHT (TepMUYECKUH, KaTalnuTudeckuil), nupoius. Ilpoaykrsl nepepaboTku HedTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.
KaMeHHBI yTroJib ¥ IPOYKTHI €ro NepepadoTKu

KI/ICHOpOI[COIle)KaH_II/Ie OpraHu4YCCKHUEC COCAMHCHUA

3.1

[IpenenpHBIE OTHOATOMHBIE CIUPTHI. METaHON U ATAHOJN: CTpOeHHE, (HU3MUECKHEe U XMMHUYECKHE CBOMCTBA (peaklUuU C aKTUBHBIMH METaJUIaMU,
rajJlor€HOBOJIOPO/IaMU, TOPEHHE), pUMEHeHue. BoropoaHble CBA3M MEXAy MoJieKyldaMH crnupToB. JleiicTBHe MeTaHoJia W ATaHOJIA Ha OpraHU3M
yenoBeka. MHOroaTOMHbBIE CHUPTHI. DTUIICHTIUKOIb U TIIMIEPHH: CTPOCHUE, GU3NYECKUE M XUMUYECKUE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMU
MeTaJUIaMH, KAUeCTBEHHAsl PEakilvsi HA MHOTOATOMHBIE CIUPTHI). JleicTBUE HA opraHu3M 4enoBeka. [[puMeHenue riviepruta U dTHICHTITUKOJIS

3.2

@deHOoT: CTPOCHUE MOJIEKYJIBI, PU3UUECKUe U XUMHUECKHEe CBOMCTBA. TOKCUYHOCTh eHoma. [Ipumenenne dhenoa

33

Anpaeruapl U KeTOHBI. DopManbaeru, aneTanbAerul: CTpoeHue, GU3NIECKUe U XUMUYECKHE CBOWCTBA (PEaKIMU OKUCICHHUS M BOCCTAHOBJICHHS,
KaueCTBEHHBIC PEAKIIHH ), TOJIYICHUE U TIPUMECHEHUE

34

OnHOOCHOBHBIE IIpe/eNbHbIE KApOOHOBBIE KUCIOTH. MypaBbrHas U YKCyCHasi KUCJIOThI: CTPOeHHE, (PU3NUecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA,
olmme i Kaacca KUCIOT, peakius dTepuuKanum), moidydeHne u npuMeHenne. CTeapuHoOBasi U OJICMHOBAs KUCIOTHI KaK MPEICTAaBUTENN BBICIITNX
KapOOHOBBIX KUCIOT. MBLIa KaK COJIM BBICIIUX KAPOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE

3.5

CrnoxHble >QHUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['mapomnus cioxHbIXx 3¢upo. Xupbel. 'maponus >xupos. IlpumeHeHue K upos.
buonornyeckas posib JKUpOB




VYraeBopl: cocTaB, Kiaccu(uKanus yriieBoJoB (MOHO-, AHM- M ToyiMcaxapujsl). [7II0Ko3a — mpocTelnii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJbI, (M3MUECKHEe U XUMHUYECKHe CBOWCTBa (B3aummojeicTBue c ruapokcunomM wmeau(ll), okucieHne aMMHayHBIM PACTBOPOM OKCHJIA
3.6 cepebpa(l), BoccraHoBNEeHNE, OpOKEHUE TIIOKO3bI), HaXOXKJICHHWE B MPUPOJE, NMPUMEHEHue, Ouojornueckas poib. dDorocuHTes. DpykTo3a Kak

n3oMep riroko3bl. KpaxMan u nemnono3a Kak npupoHble noiauMepsl. CTpoeHre Kpaxmaia ¥ LEJUToa03bl. PU3NYecKue U XMMHUYECKHE CBOWCTBA
Kpaxmaja (THAPOJIN3, KaueCTBEHHAs peaKIts ¢ HOJIOM)

4 A30TCOoaepKaIIe OPraHNYECKUE COCUHEHUS
41 AMUHOKHUCIOTBl Kak aM(OTepHble OpraHMuYecKue coequHeHHs. DPU3NYecKue W XMMUYECKUE CBOMCTBA AMHUHOKHUCIOT (Ha MpUMEpE TIJIMIUHA).
buonornyeckoe 3HaueHHE aMUHOKUCIIOT. IlenTusl
49 benxu kak npupoaHble BEICOKOMOJIEKYIISIpHbIE coeAuHeHus. [lepBuuHasi, BropuuHas U TpeTU4Hask CTPYKTypa OeIKoB. XMMUYECKHE CBONCTBA OEJIKOB:
] THPOJIN3, ACHATYpallKsl, KAYeCTBEHHbIE PEaKIMK Ha OCJIKH
5 BBICOKOMOJIEKYJISIPDHBIE COCITMHEHMS
51 OcHOBHbBIE NOHATHSA XMUMHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIUMEPU3ALMH, CPEIHSASA

MOJICKYJIsIpHas Macca. OCHOBHBIE MCTOABI CUHTC3a BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/Iﬁ — ODOoJIMMEpH3aluA 1 NOJUKOHACHCAIIUA

52 3KCHepI/IMCHTaHBHBI€ MCTOABI M3Y4YCHHA BCIICCTB M HX npeBpameHI/Iﬁ: O3HAaKOMJICHHUE C 06pa3uaMH MDpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,
) I1aCTMacC, Kay4yKoB. HOHy‘lCHI/IC CUHTCTHUYCCKOI'O KaydyKa MU pC3HHbI

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O IPOLECCA OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI JIJIA
YUYEHUKA

Xumus, 10 xknace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., Akuronepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. AxmeroB H.C. AkryainbHble BOIIPOCHI Kypca Heopranuueckoi xumun: Kuura ans yuurens. — M.: [Ipocsemenue, 2007
2. AxmetoB H.C O0mias u Heopranudeckast xumus. M.: Beicimast mikona, 2007

3. I'munaka A.M. O61as xumust M.: Beicias mikoira, 2008

4. I'abpuensn O.C. xumus. 10 xknacc: Meron. [Tocobue — M.: [Ipoda, 2008

5. Xumus nocodue penerurop. Pocros Ha [ony. M3narensctBo «Penukc, 2007

6. Xomuenko I'.I1. CoopHuK 3a1au o xumuu ais yqamuxcs 10-11 knaccos

7. Xomuenko ['.I1. CoopHUK 3a7a4 0 XUMHH JUIs TOcTynaomux B BY3b1

HUPPOBBIE OBPABOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/

http://www.school-collection.edu.ru/

http://www.1september.ru/

https://uchebnik.mos.ru/catalogue?subject ids=44

http://all-met.narod.ru/

http://www.xumuk.ru/
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