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MHNOACHUTEJBbHASA 3AIINCKA

[IporpaMmMa 1o XMMHHM Ha ypoOBHE cpegHero oOmiero oOpas3oBaHus pa3paboraHa Ha ocHoBe DemepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obOpasoBanuu B Poccuiickoit demepauum», TpeOOBaHUI K pe3yiabTaTam
OCBOCHMS  (perepalibHOM  00pa3oBaTENBbHON MporpaMMmbl  cpeqHero oomero obpasoBanus (DPOII  COO),
MPEICTaBIICHHBIX B DenepanbHOM rocynapcTBeHHOM oOpasoBaTenbHOM craHaapte COO, c¢ yuérom Koumemniuu
mpenojaBaHus y4yeOHOro mnpeaMera «XuMusi» B 00pa3oBaTelbHBIX oOpraHuzanusix Poccuiickoli ®enepanuu,
peanu3yIONMX OCHOBHBIE 00pa3oBaTeNbHbIC TPOrPaMMbl, M OCHOBHBIX NONOKeHHH «CTpaTernu pa3BUTHA
BocniuTanus B Poccutickoii @eneparuu Ha niepuon a0 2025 roma» (Pacnopsbkenue [IpasurtenscTea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TOIXOJOB K pa3pabOTKe MpOrpaMMbl MO XHWMHUH, K ONPEICICHUIO OOINel cTparernu OOy4YeHHUS,
BOCITUTAHUSL M Pa3BUTHsI OOyUAIOMIUXCsl cpeAcTBaMH yueOHoro mpenmera «Xumus» g 10—11 kmaccoB Ha 6a30BoM
ypoBHE cocTtaBuin KoHuentyainbHble monoxeHuss ®I'OC COO o B3auM00OYyCIOBICHHOCTH UENeH, CoJepKaHusl,
pe3yNbTaTOB 00Y4YEeHUS 1 TpeOOBaHUI K YPOBHIO TTOATOTOBKU BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, MOJTy4aeMOe BBITYCKHUKaMU 0011e00pa3oBaTeNbHON OpraHu3aluy, SBISeTCs
HEOThEMJIEMOH YacThIO UX 00pa3oBaHHOCTH. OHO CIYXKHT 3aBEPUIAFONIIM 3TAllOM Pean3allii Ha COOTBETCTBYIOIIEM
eMy 0a30BOM YPOBHE KIIFOYEBBIX IIEHHOCTEH, MPUCYIIMX [ETOCTHOH CHCTEME XMMHYECKOro 0Opa3oBaHHs. OTH
[EHHOCTH KacaroTCsl TIO3HAHMS 3aKOHOB TPUPOJIBI, (OPMUPOBAHHUS MHUPOBO33PEHUSI U OOIICH KYJIbTYphI YellOBeKa, a
TaKXKe DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIGHUS K CBOEMY 3JI0POBBIO M TPUPOMHON cpeae. Peammsyercs
XUMHYECKOE 00pa30BaHKe 00yUaIOIIMXCS Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHus CPeACTBAMH yUeOHOr 0 MpeaMeTa
«XUMHsI», cofep)KaHUue U MOCTPOEHHE KOTOPOro OMpeielieHbl B IporpaMMe Mo XMMHUH ¢ YIETOM creln(UKH HAyKH
XUMHH, €€ 3HAUEeHUS B MO3HAHUH MPHUPOIBI M B MAaTEPHAIBHON KU3HHU OOIIECTBA, a TaKKe ¢ YIETOM OOIMX Iieneil u
TIPUHIIMIIOB, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpemHero oOmiero oOpa3oBanust B Poccuiickoit
denepauu.

XuMmusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK WIpaeT OCOOYIO POIlb B COBPEMEHHOH IMBMIIM3AllUH, B
CO3IaHWM HOBOW 0a3bl MaTepuaidbHOM KyiabTypbl. OHa BHOCHT CBOW BKJIaJ B (POpMHpOBaHWE PpAIMOHAIHHOTO
HAyYHOTO MBIIUICHHS, B CO3J]AHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAIOIeM MUPE KaK O SHHCTBE MPHUPOJIBI
YelnoBeKa, KOoTopoe (GopMHUpyercsi B XUMHM HAa OCHOBE IOHMMaHHS BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHpa,
OCO3HAHUS B3aMOCBSI3H MEXKJy CTPOSHHUEM BEIECTB, HX CBOMCTBAMH U BOZMOXHBIMH OOJIACTSIMH MPUMEHEHHUSI.

TecHO B3aUMOJIEHCTBYA C IPYyTUMHU €CTECTBEHHBIMU HAayKaMH, XMMHS CTajla HEOThEMJIEMON YacThi0 MUPOBOM
KYJBTYPBI, HEOOXOJJIMBIM YCIIOBUEM YCIICIITHOTO TPY/a U KU3HU KXKJO0T0 WieHa obrrectBa. CoBpeMeHHAs! XUMHUSI KaK
HayKa CO3HMJaTelbHasl, KaK HayKa BHICOKUX TEXHOJOTUI HAlpaBlieHa Ha PEellleHHE TI00aTBHBIX MPOOIeM yCTOWIHBOTO
Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM, DHEPTCTUIECKOM, ITUIIEBOM, YKOJIOTHIECKON 0€30ITaCHOCTH M OXPaHBI 37I0POBBS.

B cooTBercTBHU ¢ OOMIMMU TENSIMH ¥ TPUHIIMIIAMH CPETHETO O0IIero oO0pa3oBaHUsl CoJepiKaHUE TpenMeTa
«Xumus» (10-11 kmaccel, 6a30BbI YpOBEHb M3YYEHHs) OPHEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO
MOJTOTOBKY OOYYaIOMIUXCs, HEOOXOAMMYIO MM JUIsl BBIPAOOTKH MHPOBO33PCHUECKHX OPHEHTHPOB, YCIIEIIHOTO
BKITIOUEHUSI B )KH3Hb COIUYMa, TIPOJIOJIKEHUST 00pa30BaHUS B PA3IMIHBIX O0JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO
C XUMHEH.

CocraBnsonMu TIpeAMeTa «XUMU» SIBIAIOTCS 0a30Bble Kypchbl — «Opranmueckas xumms» u «OOmas u
HEOpraHWyecKass XHMHS», OCHOBHBIM KOMITOHEHTOM COJICPXKAHHS KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOW HAYKH:
CHCTeMa 3HAaHWU 10 HEOPTaHHMYECKOH XMMHUHU (C BKIIIOUYCHHWEM 3HAHWHA W3 OOIICH XMMHH) W OPTaHMYECKON XHMHH.
dopMHUpOBaHUE TAHHON CHCTEMBI 3HAHUI NIPU U3YYCHUH MpeMeTa 00eCIieunBacT BO3MOXKHOCTh PACCMOTPEHHSI BCEro
MHOT000pa3usl BEMeCTB HAa OCHOBE OOIUX MOHSATHIA, 3aKOHOB U TCOPHHA XHUMHHU.

Crpykrypa coxmepxanus KypcoB — «Opranmdeckas xuMmusiy u «OOm@as W HeOpraHWUdYecKas XHMHUSD)
chopMUpoBaHa B MporpaMMme MO XHMHH Ha OCHOBE CHCTEMHOIO TOAXOJa K M3YYCHHI0 y4eOHOro marepualia |
00yCITOBIIEHa MCTOPUYCCKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha OMPENEIEHHBIX TEOPETUYECKUX YpOBHsIX. Tak, B
Kypce OpraHHYecKOil XMMHUU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKON TEOPUU CTPOCHHS OPraHHMYECKHUX
COC/IMHCHUH, a TaKXkKe Ha YPOBHE CTEPCOXUMHUECKHX M DIIEKTPOHHBIX MPEACTABICHHH O CTPOCHWUH BEIICCTB.
CaezieHust 00 M3y4aeMbIX B Kypce BEIIECTBaxX JAIOTCS B PA3BUTUH — OT YIJICBOJOPOIOB JIO CIOKHBIX OHOJIOTHYECKH
AKTHBHBIX COCMUHEHUH. B Kypce opraHuveckoi XMMHH MOYYaloT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOT'O
o01ero o0pa3oBaHUs TMEPBOHAYAIBHBIC MPEACTABICHUS O XHMHYCCKOM CBSI3M, KIACCH(PUKAMOHHBIX MPH3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIIECTB OT X CTPOCHMUSI, O XUMUYUCCKON PEaKIIHH.

ITog HOBBIM YTIOM 3peHHs B mpeaMmere «XuMus» 6a30BOr0 yPOBHS PacCMATPUBACTCS W3YUYCHHBIH HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHMs TEOPETHUYCCKHMA MaTephal U (aKTONOTHUECKHE CBEACHUS O BEIIECTBAX U
XUMHAYEeCKOW peakuumu. Tak, B 4YacTHOCTH, B Kypce «OOmas u HeopraHudecKas XuUMHs» O0O0ydaloLuMCs
MPEAOCTABISIETCS. BO3MOKHOCTH  OCO3HATh 3HAUYEHHE IEPUOJMYECKOr0 3aKOHa C  OOIIETEOPETHYECKUX H
METO/I0JIOTMYECKUX TO3ULMM, TIy0Ke MOHITh UCTOPHUYECKOe 3MEHeHUe (DYHKLUH 3TOro 3aKoHa — OoT 00oO0maronen
710 OOBSACHSIIOLIEH 1 MPOrHO3UPYIOLIEH.

Ennnas cucrema 3HaHMH O BaKHEHIIMX BELIECTBAX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH, a TaKXKe
0 XMMHMYECKHX PEaKIHsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX NpOTeKaHWs JIomnojiHsercs B Kypcax 10 u 11 kiaccos



3JIEMEHTaMH COJIEPKaHHS, UMEIOLUIMMHU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT
MMOHMMAHUIO B3aWMOCBSI3UM XHMHH C JAPYTUMH HayKaMH, PacKpbIBalOT €€ posib B MO3HABATEIbHOM M MPAKTHUECKOU
JeATEIbHOCTH YEeNIOBEeKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K MPOLIECCY TBOpPUECTBa B 00JACTH TEOpUH M
MPAaKTUYECKUX MPUIOKEHUH XUMHHW, MOMOTAIOT BBIIYCKHHKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MPOOJEMax, CBS3AHHBIX C XHUMHEW, KPUTHYECKH OCMBICIIMBATh WH(GOPMALUI0 W NPUMEHSITH € st
TIOTIOJIHEHUSL 3HAHUM, PEIIeHHs WHTE/UIEKTYalbHBIX M JKCIIEPUMEHTANbHBIX HCCIEA0BAaTENbCKUX 3adad. B memom
cofepkaHue ydeOHOro mnpeaMera «XUMUS» AaHHOTO YPOBHS HM3Yy4eHHs] OpUEHTUPOBAaHO Ha (OPMUPOBAHHE Y
00YyYaroUIMXCsi MHPOBO33PEHYECKOM OCHOBBI JJIsi TIOHMMaHUS (MIOCOPCKUX WACH, TaKMX Kak: MaTepHallbHOe
€IMHCTBO HEOPTaHUYECKOIO U OPraHUYECKOr0 MUPa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB X COCTABOM M CTPOCHUEM,
MO3HABaEMOCTh MPHUPOJHBIX SBJICHUH MyTEM DKCIIEPUMEHTA M PEUICHUS MPOTHBOPEUYMH MEXKAY HOBBIMU (pakTamu u
TEOPETUUCCKUMHU MPEANOCHUTKAMH, OCO3HAHUE PO XUMHUH B PEIICHUH 3KOJIOTHYECKHX MpOoOJieM, a TakKe mpodiieM
cOepeKeHUs FHEPTeTHUECKIX PECYPCOB, CHIPhS, CO3JJAHHS HOBBIX TEXHOJIOTHI U MATEPHAJIOB.

B mnane pemieHus 3aa4 BOCIMTaHMS, Pa3BUTHUSI M COLMATM3ALNE OOyUYaIOIIUXCsl MPUHATBIE MPOrPaMMOM 110
XAMUU TIOAXOABI K OIpPEIENCHUI0 COJep)KaHUsT W TIOCTPOSHHS TMpeAMeTa TMpelycMaTpUBAIOT (OPMUpPOBAaHUE
YHUBEPCAIBLHBIX YYEOHBIX JEHCTBHIA, UMEIONIMX 0a30BOE 3HAYEHHE JUIS PA3IMUYHBIX BUJIOB JICSITEIBHOCTH: PEHICHUS
npobJieM, MOKCKa, aHaju3a U 00pabOTKKU MH(OPMAIMU, HEOOXOAUMBIX ISl TPHUOOPETEHUS OIbITA MPAKTHUSCKOU U
HCCIIEZIOBATENbCKOM JEATEIbHOCTH, 3aHUMAIOIIEeH BaKHOE MECTO B MIO3HAHUH XUMHH.

B mpakTuke npernonaBaHusi XUMUHU KaK Ha yPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMs, TaK U HA YPOBHE CPETHETO
obmero oOpa3oBaHMs, TP ONPEEICHUN COAEPKATEIbHOM XapaKTepPUCTHUKH IeNiell H3y4eHHs MpeaMera
HaTpaBJIeHHEM MEPBOCTENICHHONW 3HAYMMOCTH TPaJUIIMOHHO MpU3HAETCs (HOPMHUPOBAHHE OCHOB XMMHYECKOH HAayKH
Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IIPAKTHUYCCKOM JESTEIBbHOCTH YeIOBEKa U KaK OJIHOTO M3 KOMITIOHEHTOB
MHPOBOU KyJdbTypbl. C METOINWYECKOH TOUKH 3PEHHUS TaKOW MOMIXOJ K OMPEICIICHUIO IeleH W3Y4YeHHS IpeaMera
ABIISIETCA BIIOJIHE ONIPaBIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH LEIAMU W3ydeHHs IpeaMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11
KIL.) SIBJISTEOTCSL:

e (opmupoBaHHE CHCTEMBl XWMHYECKHX 3HAHMM KaK Ba)KHEHIIIEW COCTaBIAIONIEH €CTECTBEHHO-HAYIHON
KapTHHBI MUPa, B OCHOBE KOTOPOM JISKAT KIFOUEBbIe TIOHSTHS, (DyHAMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOEHWE 5I3bIKa HAyKH, YCBOCHHE W TOHHMAaHHE CYNTHOCTH JOCTYIHBIX 000OIIEHUI MHUPOBO33PEHYECKOrO
XapakTepa, 03HAKOMJICHHE C HCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (opMupoBaHWE W pa3BUTHE NPEACTABICHHN O HAYyYHBIX METONAX IIO3HAHHSA BEIIECTB M XUMHYECKHX
peaxmuii, HEOOXOMUMBIX ISl TIPUOOPETEHUs YMEHH OpPHUEHTHPOBATHCS B MHPE BEIIECTB W XHMHYECKUX
SIBJIEHUH, UMEIOIIMX MECTO B IPUPOJIE, B MIPAKTUUECKON 1 NTOBCEIHEBHON KU3HU;

® pa3BUTHE YMEHUH M CIIOCOOOB AEATEINHHOCTH, CBA3AHHBIX C HAOIIOAEHHWEM M OOBSICHEHHEM XHMHYECKOTO
AKCIIEpUMEHTA, COOTFOICHUEM TTPaBHII O€30ITaCHOTO OOpAIICHHsI C BEIECTBAMH.

Hapsimy ¢ atumMm, comgepikatenbHas XapaKTepHCTHKa IIeed U 3a/1a4 U3y4YeHns MpeaMeTa B porpaMme 1mo XUMUHU
YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBEIMH MPHOPUTETAMHU B CHCTEME CpPEIHEro oomero oopa3oBaHwmsl.
Cerogast B TpeNoJaBaHUU XHMHH B OOJBINEH CTEMEHW OTHAETCAd NPEANOYTeHHE NPAKTHYECKOH KOMITOHEHTE
cofiepaHusi OOydeHUs, OpHEHTHPOBAHHONH Ha TOATOTOBKY BBIMYCKHHKA 0OIIe00pa3oBaTeNbHON OpTaHM3allnY,
BIIAJICIONIETO He HAOOpOM 3HAHWH, a (PYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMU W YMEHHSMH aKTHBHOTO
MTONTy4YeHVsI 3HAHUH U IPUMEHEHHUS UX B PEATbHOM KU3HU JIJIS pelIeHHs MPaKTUIECKUX 3a7ad.

B cBs3u ¢ 9TUM TIpu U3y4YeHWH TpenaMeTa «XHUMHUS» JOMUHHUPYIOIIEee 3HaUYeHHe MPUOOPETaloT TaKue Mend U
3a/1a4d, Kak:

afanTanus o0yJaronmxcsl K YCIOBHSIM JHHAMUYHO Pa3BUBAIONIEr0Cs MUpa, (popMHUpOBaHNE WHTEIIEKTYAIBHO
Pa3BHUTON JMYHOCTH, TOTOBOH K CaMOOOpPa30BaHUIO, COTPYJHHYECTBY, CaAMOCTOSTEIHHOMY HPHHSATHIO TPAMOTHBIX
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYaIUIX, CBA3aHHBIX C BENIECTBAMH U X IIPUMEHEHUEM;

(hopmupoBaHue y 00yUAIONINXCS KIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHIINN), MMEIOIUX YHHUBEPCAITEHOE
3HAUEHHE IS Pa3IUYHBIX BUJIOB JIEATENHLHOCTH: PEIIeHUs MpoOieM, MOWCKa, aHalu3a u 00paboTku WHGOpMAIWH,
HEOOXOAUMBIX i TPUOOPETEHHUs! ONBITA AEATEIBHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B IO3HAHWU XUMUH, a
TaKXKe JIJIS OIEHKHU C TTO3UIINI KOJOrMUECKON 0€30IMacHOCTH XapaKTepa BIMSHUS BEIECTB M XUMUYECKUX TIPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U MPUPOTHYIO CPELy;

pa3BUTHE TIO3HABATEIEHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOyYaromuXcs:
CHOCOOHOCTH  CaMOCTOSITENIFHO TPHOOpETaTh HOBBIE 3HAHUS [0 XUMHH B COOTBETCTBHHM C JKH3HEHHBIMHU
MOTPeOHOCTAMH, HCIIONB30BaTh COBPEMEHHBIE WH(POPMAIMOHHBIE TEXHOJOTHHU JUIS TIOMCKAa W aHaju3a y4eOHOW U
Hay4YHO-TIOYJIIPHON MHPOPMAIIMA XUMHUYECKOTO COACPIKAHUS;

(hopMHpOBaHHE U PAa3BUTHE y OOYUAIOLIMXCS ACCOLMATUBHOTO U JIOTHYECKOr0 MBILIICHUS, HA0IIOAATEIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPU IUIAHUPOBAHUH M TIPOBEIECHUU
XUMHYECKOTO dKCIIEPUMEHTA;



BOCIIUTaHUE Y 00y4aromuxcsi yOeKAEHHOCTH B TYMaHUCTHYECKOW HANPaBICHHOCTH XUMHH, €€ Ba)KHOH POJIK B
pelIeHnn TA00aIbHBIX MPOOJIeM palOHaIbHOTO MPHUPOAONONB30BaHMS, MOMOIHEHHS SHEPTeTHYECKUX PECYPCOB U
COXpaHEHHs] MPUPOAHOIO PaBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpPEKHOrO OTHOILICHUS K MPUPOIE U CBOEMY
3[I0POBBIO, & TAaKXKE MPUOOPETEHHS ONBITA UCIIONB30BAHMS MOMYYEHHBIX 3HAHUN sl IPUHATHUS TPAMOTHBIX PEHICHUIH
B CHUTYallUsX, CBS3aHHBIX C XUMUYECKUMU SIBIICHHSIMH.

B yuebHOoM miaHe cpemHero oOmiero obpa3oBaHusl npeaMer «XHMHsS» 0a30BOTO YpOBHsI BXOIUT B COCTaB
npeaMeTHOI obnacTi «EcTecTBeHHO-HayYHBIE IPEAMETH».

OO11ee yncno 4acoB, OTBEAECHHBIX IS U3Y4EHUs. XMMUH, HAa 0a30BOM YpOBHE CpeIHEro o0mero oopa3oBaHus,
coctasisier 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Henenio), B 11 kmacce — 34 yaca (1 yac B Hezedro).

COAEPKAHUE OBYYEHUS

10 KJIACC
OPI'AHUYECKASA XUMUS

TeopeTuyeckne 0OCHOBBI OPraHNYECKOW XUMHH

HpezLMer OpFaHI/I‘IeCKOﬁ XUMUH: €€ BO3HMKHOBCHHEC, PA3BUTUC U 3HAYCHUC B IOJYUYCHHMU HOBBIX BCIICCTB U
MarepuaioB. Teopusi CTPOECHUS OpraHWYecKuX coeauHeHu A. M. bytinepoBa, €€ OCHOBHBIC TIOJOXKCHHS.
CrtpykrypHble (OpMYJIbI OpraHMYECKMX BeliecTB. ['omonorus, uzoMepusi. XUMHYECKas CBS3b B OPraHUYECKHUX
COCAMHCHUAX — OJUHAPHBIC 1 KPATHBLIC CBA3U.

[pencraBnenne o kiaccuUKauu OpPraHUYECKUX BemecTB. HoMeHKmaTypa OpraHHMuYecKHX COCAWHEHUN
(CI/ICTeMaTI/I‘IeCKaH) " TPUBUAJIbHBIC HA3BAHUA BaKHEHIINX Hpe}lCTaBHTCHefI KJIAaCCOB OPraHUYCCKUX BCIICCTB.

OKCTEepUMEHTaTbHbIE METOABl W3YUYEHHUS BEIISCTB M WX IPEBpAIICHUN: O3HAKOMJICHHE ¢ oOpasmamu
OPraHruYCCKMNX BCIICCTB W MaT€pruajlaMd Ha HUX OCHOBE, MOJICIIMPOBAHUC MOJICKYJ OPraHUYCCKHUX BECIICCTB,
Ha6JHOJIeHI/Ie 1 OIMUCAHUEC JEMOHCTPALMOHHBIX OITBITOB IO IMPEBPAIICHUIO OPraHUYCCKUX BCIICCTB IPU HArp€BaHUH
(nnaBneHve, OOyTTMBaHNE U TOPEHNE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOEHME, TOMOJIOTHYECKUI pal. MeTaH U 3TaH — MPOCTEHINNE IPEACTAaBUTENN aJIKaHOB:
¢u3nyeckre ¥ XMMHYECKHE CBOWCTBA (peakiMM 3aMEIlEeHHs U TOpeHHs), HaXOXAEHHE B IPUpPOE, IOIyuYeHUE U
[IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMUYECKMH pPsAl. OTHIEH U HPONMIIEH — IPOCTEHIIME NPEeNCTaBUTENN
QJIKEHOB: (pU3MUECKUE U XUMUUECKHE CBOWCTBA (peakuuu T'UApUPOBAHUs, FaIOreHUPOBaHUs, THIPAaTaLluU, OKUCIICHUS
U IOJIMMEPHU3aLMH1 ), HOITy4YEHHE U IPUMEHEHUE.

Ankanvensr: OyramueH-1,3 u MermnOyTtammen-1,3: cTpoeHne, BaXHEHIIME XUMHUYECKHE CBOMCTBa (peakius
nonuMepuzanuu). IlonyyeHne CHHTETHYECKOro KaydyKa U PE3HHBIL.

AJIKMHBL: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOIMUYECKHN Psill. ALIETHIICH — MPOCTEHIINI NpeacTaBuTelhb
QJIKMHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE M XUMHYECKHE CBOWCTBA (pEeakUuH THUAPUPOBAHUS, IaJOr€HUPOBAHUS,
TUIpaTalyu, TOPEHUs), IOIy4YeHNUE U IIPUMEHEHHE.

Apensl. benson: cocraB, cTpoeHue, (U3MUECKHE W XMMHYECKHE CBOHCTBAa (PEAaKLUUU TAJIOTCHUPOBaHUS U
HUTPOBaHUs), IOJlyYeHNE U IPUMEHeHue. 1oayon: cocmas, cmpoenue, usuueckue u Xumuieckue ceoucmea (peaxyuu
2A/102eHUPOBAHUSL U HUMPOBAHUS), NONVUeHUe U npumeHenue. TOKCHYHOCTb apeHOB. l'eHeTHuYecKasl CBSI3b MEXKIY
YIJI€BOAOPOJaMH, IPUHAISKAIINMH K Pa3IMYHbIM KIaccaM.

[IpupomHeie MCTOYHUKK YTIIEBOAOPOAOB. lIpuponmHblii Ta3 W momyTHble HedTsHbIe ra3bl. Hedth u €€
npoucxoxaerre. CriocoObl mepepadoTku HeTH: TEeperoHKa, KPeKHHT (TePMHUYECKHUH, KAaTaTUTHUECKHN), THPOIHU3.
[IponyxTsl nepepaboTKH HePTH, UX MPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIN yroiab U NpOAYKTHl €ro
repepadoTKH.

OKCHepruMEeHTalbHbIE METOABI U3YUEHHsI BEIIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE C 00pa3laMu IiacTMace,
KaydyKoB U pe3uHbl, komtekuun «Hedpte» u  «Yroap», MopenupoBaHHME MOJEKYJT YIJIEBOAOPOIOB H
raJoreHONPOM3BOJHBIX, IPOBEACHUE IPAKTHUECKON paboThl: MOTyYEeHHE ATUIICHA M U3YUCHUE €TO CBOMCTB.

Pacuérnple 3agaun.

Bbruucnenus mo ypaBHEHUIO XMMHYECKOH peakuuu (Macchl, 00bEMa, KOITMYECTBA MCXOAHOI'O BELIECTBA WM
MPOAYKTAa PEAKLUH IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOI'O M3 MCXOIHBIX BEIIECTB WJIM HPOAYKTOB
peaxum).

Kuciopoaconep:kaniue opranndeckKue coenHeHust

IpenenbHbIE OHOATOMHBIC CHUPTHI. METaHOM W 3TAHON: CTPOCHWE, (PU3UUECKHE W XMMHYECKHE CBOMCTBA
(peakiMu ¢ aKTHBHBIMH METAJUIAMH, TaJIONCHOBOOPOIAMH, TOPEHHE), MpPUMEHEHHEe. BOMOpOIHBIEC CBI3H MEXIY
MOJIEKYJIaMi CIUPTOB. JleficTBHE METaHOA U 3TAHOJIAa HAa OPTraHU3M YeloBeKa.



MHOroaToMHbI€ CHUPTHL. OTWUIEHTIMKONb WM TJIHWLEPUH: CTPOeHHE, (DU3NYECKHE M XHMHUYECKHE CBOICTBa
(B3amMozieiicTBME CO ILEIOYHBIMH MeETaljlaM{, KaueCTBEHHasl peakius Ha MHOroaToMHbIe crniupThl). JleiicTBue Ha
OpraHu3M uenoBeka. [I[puMeHeHue rmuuepuHa U 3TUICHTIIMKOISL.

®deHon: cTpoeHnEe MOJIEKYbl, (U3MUEcCKHe M XUMHUYecKhe cBoiicTBa. TokcumyHOCTh (eHoma. Ilpumenenue
(eHomna.

Anpaerunsl U kemoHvl. DopMmanbaerui, auerajblIerui: CTPOeHHe, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peaKkMM OKUCIICHHSI 1 BOCCTAHOBIICHHUSI, KAUECTBEHHBIE PEAKLIUH ), TIONyYEHHE U TPUMEHEHHE.

OnNHOOCHOBHBIE TpEAENbHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAsT W YKCYCHas KHCIIOTHI: CTPOCHHE,
¢du3nvecKre 1 XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIA Kiacca KUCIIOT, peaklus dTepu(UKalim), TOTyYCHHE 1
npuMeneHne. CTeapuHOBasi U OJICMHOBAsI KUCIIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX KUCJIOT. MbllIa KaK COJH
BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

CrnoxHble 3GUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cnoxHbix 3¢upos. Xupsel. [umponus
*upoB. [IpuMeHeHne xupoB. bronornyeckas posib KUPOB.

VYrneBonbl: cocTaB, KiacCH(QUKALUs YIrIeBoAOB (MOHO-, IU- W Tojimcaxapunpl). [7oko3a — mpocTedniuii
MOHOCaXapHua: OCOOEHHOCTH CTPOCHHUS MOJNEKYyJbl, (pu3uyeckne W XHUMHYECKHE CBOWCTBAa (B3aMMOJEHCTBHE C
ruapokcunoM Meau(Il), okuciieHue amMMmHadHBIM pacTBOpoM oOkcuua cepebpa(l), BoccTaHoBieHHE, OpOXKEHHE
TJIIOKO3bI), HaxXOXJIEHHE B INpUpOAe, NpUMeHeHHe, Ouomormueckas ponb. dorocuHTe3. Ppykro3za Kak H30MeEp
TJTFOKO3BI.

Kpaxman u nemrono3a kak mpupoaHble nonuMepbl. CTpoeHHE Kpaxmaja M ILeUToio3bl. Du3udeckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (TUAPOIU3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

OKcIIeprMEeHTANbHBIE METOBI H3yUEHHsI BEIIECTB M MX MPEBpAIlEHH: TPOBEIeHNE, HAOMIOCHNE 1 OIICaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KaUeCTBEHHBIE PEAKIINY OTHOATOMHBIX CIUPTOB (OKHCII €HHE dTaHOIa
okcugoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aWMOJAEHCTBHE TiuIleprHa ¢ Tuapokcuaom memu(1l)), ampmernmoB
(oxucnenne ammmuadHbIM pacTtBopoM okcupaa cepedpa(l) m ruapoxcumom memm(Il), B3amMoneiicTBue Kpaxmania C
HOJIOM), TIPOBE/IEHHNE MMPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa yKCYCHOW KHCIOTHI.

Pacuérnrie 3anaun.

Brrancnenns nmo ypaBHEHHIO XHMUYECKOH peakmuu (Macchl, 00bEMa, KOIMYECTBA MCXOMHOTO BEIIECTBA MU
IPONYKTa PEaKLUM II0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOI'O M3 MCXOIHBIX BEIIECTB WM IPOAYKTOB
peaKIInm).

A3oTconepKalle opraHuueckue COeAMHEHNU .

AMMHOKHCIOTBL Kak aM(oOTepHble OpraHudeckue coeauHeHHs. Dusznyeckue M XUMUYECKUE CBONCTBA
aMHMHOKHCIIOT (Ha puMepe MuiuHa). buonornyeckoe 3HaueHne aMuHOKUCIOT. IlenTust.

benkn kak mpUpOIHBIE BEICOKOMOJEKYISIPHBIE coequHEHUs. [lepBuYHas, BTOpUYHAs W TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEIKOB: FMAPOIN3, AeHATypalysl, KaueCTBEHHbBIC PEaKLIUU Ha OENIKH.

OKCHepUMEHTaIbHbIE METOAbl H3YyYEHHs BEIIECTB M UX I[PEBpalleHuil: HaONIOJCHHE M ONHMCaHHE
JeMOHCTPALMOHHBIX OIIBITOB: J€HATypaLusl OCJIKOB IIPH HAaIPEBAHUH, [IBETHBIE PEAKIIMH OEIIKOB.

BbicokoMoJIeKyJIIPDHBIC COCAUHEHUS

OcCHOBHBIE TOHSATUS XUMHH BBICOKOMOJIEKYIISIPHBIX COEAWHEHHH: MOHOMEp, IOJIMMEpP, CTPYKTYPHOE 3BEHO,
CTEIEHb IOJIMMEPHU3alNH, CPEAHsAs MOJeKyIspHas Macca. OCHOBHbIE METOIBlI CHHTE3a BBICOKOMOJEKYJISIPHBIX
COCIVHEHUN — MTOJIMMEPU3aliys U MOJIHKOHACHC CALIHS.

OKCHepUMEHTaIbHbIE METOAbl H3YYEHMs BELIECTB M HUX IPEBpAIlICHU: O3HAKOMJICHHE ¢ obpasuamu
MPUPOIHBIX Y HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYYyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MexxnpeaMeTHBIX CBA3EH MPU U3YUEHHH OpraHu4eckod xumMuu B 10 Kitacce ocyliecTBIsIETCS Yepes
UCIOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO-HAYYHBIX IOHATUH, TaK WM MOHSATHH, SBJISIOIIMXCA CHUCTEMHBIMU MJIS
OTIENBHBIX MPEAMETOB ECTECTBEHHO-HAYIHOI'O IIUKIIA.

OOmue ecTecTBEHHO-HaY4HbIC HOHSITHA: SIBJICHUE, HAYUYHBIA (DAKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAINU3, CHHTES,
KJaccuuKalys, IepuoIuIHOCTb, HAOIIOACHHE, U3MEPEHHUE, SIKCIIEPUMEHT, MOZECITHUPOBAHUE.

®dusuka: MaTepusi, SHEPTHs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, S3HEPreTUUECKUN YPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NYECKUE BETMUMHBI U €IUHHLIBI UX U3MEPEHNUS.

Buonorus: knerka, opranusM, Ouocgepa, oOMeH BelecTB B OpraHusMe, HOTOCHHTE3, OMOJIOTHYECKH aKTHUBHBIC
BerecTBa (OENKH, YTIeBOIbI, KHUPHI, (DEPMEHTHI).

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOIUINBO, PECYPCHI.

TexHomorus: NUIieBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIUE CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE NPENapaThl, MaTEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM S ITPOT'PAMMBI ITO XMMHWUN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA
JJMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaer TpeOOBAaHUS K Pe3yabTaTaM OCBOCHUS 00YYaIOUIMMUCS TPOrpaMM CpeHEro 00IIero 00pa3oBaHusl (JIMYHOCTHBIM, METal peIMETHBIM
u mpeaMeTHbIM). HaydHo-Meroanveckoil OCHOBOW uisi pa3paOOTKW IUIaHUPYEMBIX pe3yJIbTaTOB OCBOCHHS MPOrpaMM CpemHEro oOmero oOpa3oBaHUS SBISETCS
CHCTEMHO-IeSITeTbHOCTHBIN MOIXOI.

B cooTBeTcTBHM C CHCTEMHO-ACATEILHOCTHBIM TIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeAMeTa «XHWMHUsD» HA YPOBHE CPEAHErO OOIIEro
00pa30BaHus BBIJICTICHBI CIEAYIOIINE COCTABIISIOLIHE:

0CO3HaHHWE 00yYAIOIIUMHCS POCCUICKON IPayKAAHCKON HJCHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENTLHOCTH U CAMOOTIPE/IEIICHHIO;

HaJM4Yue MOTHBAIMH K 00y4YEHHIO;

LIEJICHAITPABIICHHOE Pa3BUTHE BHYTPECHHUX YOXKICHUH JINYHOCTH HA OCHOBE KITFOUEBBIX IEHHOCTEH W UCTOPUYCSCKUX TPAIUIINI 0a30BOM HAYKU XMUMUU;

TOTOBHOCTH M CIIOCOOHOCTh O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIHHOCTH [IEHHOCTHO-CMBICTIOBBIMU YCTaHOBKaMHU, MPUCYIIMMU LIETOCTHOM CHCTEME
XHUMHYECKOr0 00pa30BaHUS;

HaJIMYHE TIPABOCO3HAHUS SKOJIOTMIECKOM KYJIBTYPHI H CIOCOOHOCTH CTaBHUTh IIEJIM U CTPOUTH )KU3HEHHBIC TUIAHbI.

JIMgHOCTHBIE pe3yNbTaThl OCBOGHHA TpeaMera «XUMHUS» [IOCTUTAIOTCA B €IUHCTBE Y4YeOHOW M BOCIHTATENbHOW MAEATENbHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKHUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH M HJeajaMH POCCHHCKOTO TPakIaHCKOTo OOIIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH | MpaBIJIaMH MTOBEIECHHUS, CIIOCOOCTBYIOLIMMH TPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS 1 HDABCTBEHHOT'O CTAHOBJICHHSI TIMYHOCTH 00y AFOIINXCSL.

JIM4HOCTHBIE PE3yIBTATHl OCBOCHHS TIPEIMeETa « XUMHSD» OTPAXKAIOT CPOPMUPOBAHHOCTH OIBITA TIO3HABATEILHON M MPAKTHYECKOH JACATENLHOCTH 00Y4alONIHXCS
10 peau3aliy IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YJaIOIIUMUCS CBOMX KOHCTHTYIIHOHHBIX ITPaB M O0s[3aHHOCTEW, yBaKEHHUS K 3aKOHY H IPABOIIOPAIKY;

MIPEJCTABIIEHUS O COIMATBHBIX HOPMaxX U MPaBUIaX MEXITMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHHOCTH TNPH CO3JaHHUHM YYEOHBIX IPOEKTOB, PEUICHWH YYEOHBIX WM TIO3HABATENBHBIX 3a/1a4, BBITOJ HEHUH
XIMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh M IPUHAMATH MOTHBBI, HAMEPEHUS, JIOTHKY M apTyYMEHTHI IPYTUX MPH aHAIN3€ Pa3TUIHbIX BUIOB yueOHOW NesITeThHOCT H;

2) NaTPHOTHYECKOT0 BOCIUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHHSI K HICTOPUIECKOMY W HAYYHOMY HACJIEIHIO OT€IeCTBEHHOW XUMHUM;

YBaXXEHHA K IPOIECCY TBOPYECTBA B OONACTH TEOPUH W MPAKTUYECKOTO MPUMEHEHHS XUMHF, OCO3HAHHS TOTO, YTO IOCTHIKEHUS HAYKH €CTh pe3yiabTaT
JUTATENbHBIX HAOMIOAEHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TIOUCKOB, TIOCTOSIHHOTO TPY/Ia YIEHBIX U IPAKTUKOB;

WHTEpeca ¥ MO3HaBaTebHBIX MOTHBOB B ITOMyYEHHH U TIOCIEAYIOIIEM aHaIM3e HH(POPMAIIHH O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEH HOU XIMHM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaABCTBEHHOTO CO3HAHUS, STHIECKOTO TTOBEICHUS;

CHOCOOHOCTH OIIEHUBATH CHUTYAIlNH, CBS3aHHBIE C XMMHUUYECKIUMH SIBICHUSMH, W TIPUHAMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE MIOBE/IEHNE U TTOCTYIKH CBOMX TOBAPHUIIIEH C IMO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHWE ITOCIEICTBHIA STHX MOCTYIKOB;

4) popMHpPOBAHUSA KYJbTYPHI 310POBbSI:

MTOHMMAaHUS [IEHHOCTEN 3I0POBOT0 U 0€30I1acHOr0 00pasa KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DM3HUYECKOMY M TICHXHYECKOMY
3II0POBBIO;

COOJIFO/IEHNS TIpaBUII 0€3011acHOro OOpaIleHus C BelIeCTBAMH B OBITY, TIOBCE/IH €BHOM )KU3HU H B TPYIOBOM JEATEIBHOCTH;

MMOHWMAaHHUS LIEHHOCTH MPABWIJI HHIMBUIYaJIbHOTO U KOJIEKTUBHOIO O€30MaCHOIO TIOBEICHHSI B CUTYAIMSX, YIPOXKAIOIINX 37I0pPOBBIO U )KHU3HU JIIOACH;



OCO3HAHUS MOCIICACTBUN U HEMIPUSATHS BPEAHBIX MPUBBIUCK (YITOTPEOICHHMSI aJTKOTOJIsl, HAPKOTHKOB, KypEHHS);

5) TpynoBoro BocnuTaHusM:

KOMMYHUKATHBHOM KOMIIETCHTHOCTH B y4eOHO-HUCCIISOBATEIBCKOM SITEIBbHOCTH, OOIISCTBEHHO MOJIC3HOM, TBOPYECKON U APYTUX BUIAX JACATEIbLHOCTH;

YCTaHOBKH Ha aKTMBHOE YUACTHE B PEIICHUH MPAKTUYCSCKUX 33124 COIIMAILHON HAPaBICHHOCTH (B paMKaX CBOET'O KJIacca, IIKOJIbI);

HHTEpeca K MPaKTUIECKOMY U3YUCHUIO TTPOGECCHIi Pa3IMyHOr0 PO/ia, B TOM YHCJIC HA OCHOBE IPUMEHCHUS MPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXXEHUS K TPYLY, JIOISAM TPYAa U pe3ysibTaTaM TPYIOBON AEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MHIMBHAYaJbHOH TpaeKTOpHM 0Opa3zoBaHus, Oyaymied mpodeccu M peannsaldil cOOCTBEHHBIX JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHM, HUHTEPECOB U MOTPEOHOCTEH 00IIeCTBRa;

6) 3K0JI0rMYeCKOro BOCIUTAHMS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOro OTHOMICHUS K IPUPOJIE, KaK UCTOYHUKY CYIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJ100aILHOTO XapaKTepa 9KOJOrHUCCKUX Hp06.]'[eM, BJIMAHUA SKOHOMHUYCCKUX MIPOLECCOB HA COCTOAHUC HpPIpOI[HOfI u COHHaHBHOﬁ CpCanbI;

OCO3HAaHUusA HCOGXO}II/IMOCTI/I HCIIOJIb30BaHUA ILOCTI/I)KGHI/Iﬁ XUMUH 11 PpEHICHHA BOIIPOCOB pallMOHAJIBHOI'O MIPUPOAOII0JIbE30BAHU A,

AKTUBHOTO HENPUATHS ISHCTBUH, MPHHOCAIINX BPEI OKPYKAIOIIEH MPUPOIHON cpesie, yMEHHS IPOrHO3UPOBATh HEOIArONPUSTHBIE SKOIOTHUECKHE MTOCIECTBUS
NPEANTPUHUMAEMBIX JIEHCTBUHN U NIPEAOTBPAIIATh UX;

HaJIn4yusg  pa3sBUTOr0 3SKOJIOIMYECKOIro MBIIIJICHU A, SKOJIOTHYECKOM KYJIbTYPBbI, OIIbITa JACATCIBHOCTHU SKOJIOTHUECKON HaIrpaBJI€HHOCTH, YMCHUA
PYKOBOACTBOBATHCA UMH B HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOI;'I u COI_II/IaJH)HOI\/’I MIPAKTHKE, CIIOCOOHOCTH U YMCHUA aKTUBHO ITPOTUBOCTOATH UJI€ OJIOTUU X€MO(1)O6I/II/I;

7) HEHHOCTH HAYYHOTO MO3HAHUMA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTUKY;

IIOHUMAaHUusA cneumi)m(n XUMUHN KaK HAYKH, OCO3HAHHA eé poi B (1)OpMI/IpOBaHI/II/I paroOHaJIbHOI'O HAYYHOI'O MBIIIJICHW A, CO3AaHUHN IEJIOCTHOIO P €ACTaBJICHUA
00 OKpy’KaloleM MHUpPe KaK O €INHCTBE MMPUPOBI U YENTOBEKA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH M pEelIeHIH TPO0JIeM COXpaHEHUS IPUPOIHOTO PABHOBECHS;

YOSKIEHHOCTH B 0COO0H 3HAYMMOCTH XUMUH TSI COBPEMEHHON IMMBUIIM3AITUH: B €€ TYMaHUCTHUUECKOW HAIIPAaBIICHHOCTH W BAYKHOU POJIH B CO3JIaHUU HOBOM 0a3bl
MaTepHaTbHOW KYJIBTYPBI, PEIICHWH TJIOOANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHSI UYEIOBEUECTBA — CBHIPHEBOM, DHEPTETHYECKOW, IMHINECBOM W DKOJIOTHYCCKOU
0e30MacHOCTH, B PA3BUTHH MEUIIHHBI, 00ECIICUCHHH YCIOBHI YCIIEITHOIO TPY/Aa U SKOJIOTHYECKH KOM(OPTH O KU3HU KAXKIOT0 YieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOW T'pPaMOTHOCTH: IOHMMAaHUS CYITHOCTH METOJIOB ITO3HAHHWS, HCIIONB3yEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIONB30BaTh
MoTydaeMble 3HAHUS /IS aHaln3a M OOBSCHEHHS SBIIEHUN OKPYXAIOIIEr0 MUpPa W MPOUCXOIAMINX B HEM M3MEHEHHI, yMEHUS JenaTh 0OOCHOBAaHHBIE 3aKITFOUEHHS Ha
OCHOBE HayYHBIX ()aKTOB M UMEIOIINXCS TAHHBIX C MENbI0 MTOMyYeHHs IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSTEIIbHO HCIIOJIb30BATh XUMAYECKHE 3HAHUS IS PElIeHus Ipo0JIeM B peabHBIX JKU3HEHHBIX CUTYAIINAX;

HMHTEpECa K NO3HAHUIO U UCCIIEAOBATENbCKON NESTEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEpPHIBHOMY O0Opa30BaHUIO M caMOOOPAa30BAHHIO, K AKTHBHOMY TOJIYYEHHIO HOBBIX 3HAHHWW 10 XHMHH B COOTBETCTBHH C
KU3HEHHBIMU TTOTPEOHOCTSIMU,

WHTEpeca K OCOOEHHOCTSM TPpyJa B pa3TUYHbIX chepax mpodeccnoHaabHON AeITENFHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI y4eOHOI 0 penMera « XUMHsD» Ha YPOBHE CPEAHEro oo01iero 00pa3oBaHus BKIKOYAIOT:

3HaYMMBbIe Uil (OPMHUPOBAHMS MHUPOBO33PEHHS OOYYAIOLIMXCS MEXAUCLUILIMHAPHbBIE (MEXIpPEAMETHBIE) OOIIeHayUYHbIe TOHATHUS, OTPa)Karollhe IIETOCTHOCTh
HAy4YHOM KapTHUHBI MHpa M CIENU(HUKY METOIOB IMO3HAHMS, MCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepws, BELIECTBO, SHEPIHUs, SBIECHHE, IPOLECC, CHCTEMa,
HAy4HbIH (haKT, IPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, HCCIeJ0BaHuE, HAOII0IeHNE, H3MEPEHHE, SKCIIEPUMEHT U JIpyTHe);

YHHMBEpCaJIbHbIe yueOHbIE IeHCTBUS (IT03HABaTeNbHbIE, KOMMYHUKAaTUBHBIE, PErYIATUBHBIE), oOecneunBaiomue GopMrupoBanne (PyHKIMOHAIBHON TP aMOTHOCTH H
COLIMAJIbHOM KOMIIETEHLIMU 00y4aroImuXxcs;

CIOCOOHOCTh O0YYAIOIIMXCSl HCIOJIB30BaTh OCBOEHHBIE MEXIMCIMIUIMHAPHBIE, MHPOBO33pPEHUYECKME 3HAHMS M YHHBEpcajbHblE YdeOHble IEHCTBUS B
[MO3HaBaTENbHON U COL[UAIEHON MTPAKTHKE.



MeranpeaMeTHbIE Pe3yNIbTaThl OTPAXKAOT OBJIaJCHUE YHHBEPCAIbHBIMUA YIEOHBIMH MTO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU M PETYJISITUBHBIMH JCHCTBHSIMU.

OsiaeHue yHUBEPCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JIOrHYecKHe JAelcTBHS:

CaMOCTOATENFHO (DOPMYIUPOBAThH U aKTYaJIM3UPOBATh POOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OonpeAciIAThL HEIU ACATCIbHOCTH, 3aaBasd NapaMETPbl U KPUTCPUU UX NJOCTHIKCHHA, COOTHOCUTDL PE3YJIbTAThI ACATCIbHOCTU C IOCTABJICHHBIMU LCIAMU,

HCIIOJIb30BaTh IMPpHU OCBOCHUU 3HAHUN HpI/IéMI)I JIOTUYECKOro MBINUICHHA — BBIACIIATH XAaPAKTCPHBIC IMPU3HAKH MOHATHI U YCTaHaBJIMBATh WX B3aUMOCBA3b,
HCII0JIB30BAaTh COOTBCTCTBYIOIIMEC IOHATUSA AT O6’I)SICHCHI/ISI OTACIBbHBIX (baKTOB u HBHCHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUU JIJIs KITACCU(UKAIIUY BEIIECTB U XMMUYCCKUX PEaKIIU;

YCTaHaBJIUBATDL MPUUHNHHO-CIICACTBCHHBIC CBA3U MCKY U3YUACMBIMU ABJICHUSAMU,

CTPOUTH JIOTUYCECKHUE PACCYKICHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, T10 aHaJ]OFI/II/I), BBIABJIATE 3aKOHOMCEPHOCTU U MPOTUBOPECUUA B paCcCMATPUBACMBIX SBJICHUSAX,
(hopMyJTPOBAThH BHIBOJIBI M 3aKJIFOUCHHSI;

MPUMEHSTH B MPOIIECCE TTO3HAHUS, MCIIONb3yeMble B XUMUHM CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MTPE0Opa30BBIBATH MOJIEIbHBIE TIPEICTABICHHSI — XUMUYECKHN
3HaK (CMMBOJ) dJIEMEHTa, XUMHUYecKas (GopMmylia, ypaBHEHUE XUMHUYECKOH PEaKIMU — MPHU PEIICHUW Y4eOHBIX MO3HABATENBHBIX M MPAKTHYECKUX 3ajay, MPHUMEHSTh
Ha3BaHHBIC MOJICIIBHBIC TPECACTAaBJICHUA I BBIABJIICHUA XapaKTCPHBIX ITPU3HAKOB M3Yy4aC€MbIX BCIIECCTB U XUMUYCCKUX peaKHI/Iﬁ.

2) 6a3oBbIe HCCIEI0BATENbCKHE TEHCTBUA:

BIIQJIETh OCHOBAMH METOJIOB HAYYHOI'O TIO3HAHMSI BEIIECTB U XUMHUYECKUX PEaKIINN;

dbopMymupoBaTh TENH W 3aJla4d HCCIIENOBAHMUS, WCIONIB30BaTh MOCTABICHHBIE H CAMOCTOSATENHLHO C(OpMYIHpOBaHHBIE BONMPOCH B KadecTBE MHCTPYMEHTA
IIO3HAHUA U OCHOBBI JIs1 (i)OpMI/IpOBaHI/ISI THUIIOTE3BI 110 IMTPOBEPKE IMMPABUIIBHOCTU BBICKA3bIBACMBIX CY)KZICHI/Iﬁ;

BIIQJICTh HABBIKAMU CAMOCTOSITENIFHOTO TUIAHUPOBAHUS U TIPOBEJICHUST YYCHUIECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHUsT HAOIOIATh 32 X OJIOM Ipoliecca,
CaMOCTOSATENIBHO NPOTHO3UPOBATh €0 pe3yibTar, (POPMyJINPOBaTH OOOOLIEHUS U BBIBOAbI OTHOCHTENBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEOBAHUS, COCTABIIATH
000CHOBAHHBINA OTYET O TIPOICTTAHHON padoTe;

IIPUOOPETATH OIBIT YIEHUUECKONH HUCCIIeI0BATENLCKON U MIPOEKTHOM NESTENbHOCTH, IPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIBHOM Y ITIOMCKY METO/IOB
pelIeHUs IPaKTUUECKUX 3a/1a4, IPUMEHEHUIO PAa3JIMUHbIX METOI0B [T03HAHUS.

3) padora ¢ undopmanmeii:

OpPHEHTHPOBATHCSI B PA3IMYHBIX MCTOUYHHKAX HH(pOpMaIMM (Hay4dHO-IOMYJSIpHAs JIMTEpaTypa XMMHYECKOI'O COAEPKaHMs, CIPAaBOYHBIC IOCOOHS, PECypCh
WnTepHera), aHanu3upoBaTh NHGOPMALIUIO Pa3INYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHUECKU OLIEHUBATH €€ 1OCTOBEPHOCTh U HEIIPOTHBOPEUUBOCTD;

($bopMyIupOBaTh 3aIIPOCHl U IPUMEHATh Pa3IMYHbIe METOBI IIPU IOMCKE U 0TOOpe nHpOpMaLul, HEOOXOANMOMN AJIs1 BBIIOTHEHMSI yUeOHBIX 3a/1a4 OIPEAEIEHHOTO
TUIIA;

PUOOPETATh ONBIT HCIIOIb30BAHUS NH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOIOTHH U Pa3IMYHbBIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSATENBHO BEIONPATh ONTUMANBHYIO (POpMY IpeacTaBieHrs] HH(OpMaIuH (CXeMBbI, TpaduKu, AHarpaMMBbl, TaOJIHIIBI, PUCYHKH U IPYyTHE);

HCIOJIB30BaTh HAYYHBIM A3BIK B KAUECTBE CPEICTBA NPU paboTe ¢ XUMHUUECKOH MH(OpManmeil: NPUMEHITh MEKIpeAMETHbIE (PU3NIecKue U MaTeMaTHYECKUeE)
3HAKH U CUMBOIIBL, ()OpMYIIBI, a00peBUaTyphl, HOMEHKIIATYPY;

HCIOJIB30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOIMYECKUE CPEACTBA HATIISIAHOCTH.

OBJialeHUe YHMBEPCAJIbLHBIMU KOMMYHUKATUBHBIMH JAeiCTBUAMMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYX/IaeMOI TEMBI B X0J€ IHaliora 1/UiIH JUCKYCCHUH, BBICKA3bIBATh UAEH, (OPMYIMPOBATH CBOM IPENTOKEHHU I OTHOCUTEIBEHO
BBIMOJIHEHNUS TIPEIUIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3EHTALMe Pe3yJIbTAaTOB IMO3HABATEIbHON AEITEIbHOCTH, MOMYYEHHBIX CAMOCTOATENFHO MM COBMECTHO CO CBEPCTHHKAMHU MPU BBIIOJIHEHUU
XMUMHYECKOr0 HKCIIEPUMEHTA, MPAKTUYECKOW PabOTHI 10 UCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, PEAIM3allul y4eOHOro MpoeKTa U GOpMyIHpOBaTH BBIBOIBI 11O
pe3ynbTaTaM MpOoBeAEHHBIX UCCIEAOBAaHUM MYyTEM COrJIacOBaHMsI MO3ULUH B X0/1€ 00CYKACHUS 1 00MEHa MHEHHSIMH.

OBialeHHe YHHBEPCAJbHBIMH PeryJIATUBHBIMH JAeHCTBUSIMH:



CaMOCTOATCIIBHO IUIAHUPOBATL M OCYUICCTBJIATH CBOXO IIO3HABATCIBHYIO JOCATCIBHOCTDL, OIIPCACIIAA et oeinm M 3aJadyd, KOHTPOJHUPOBATb MU IO MEpPC
H606XOI[I/IMOCTI/I KOPPEKTHUPOBATH npezmaraeMLIﬁ AJITOPUTM JeNCTBUI IIPpU BBIIIOJIHCHUU y‘Ie6HI)IX 1 UCCICOAOBATCIIbCKUX 3aaad, BBI6I/IpaTB Hauboaee 3(1)(1)6KTHBHBII>'I
cIrocod ux peucHusd € y‘lCTOM IMOJTYy4YCHHUS HOBBIX 3HaHUM O BCHICCTBAX U XMMHUYCCKUX PCAKIHAX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOEH JCATCILHOCTH Ha OCHOBE caMOaHalIMn3a 1 CaAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmerHbie pe3yabTaThl OCBOEHHS Kypca «Opranuueckasi XUMHUSD OTPaKkaroT:

c(OPMHUPOBAHHOCTH TPEICTABICHUI O XMMHYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KApTHHBI MHpa, POJIM XUMHH B TO3HAHWUW SIBICHUH TPHPOJIbBI, B
(OPMHPOBAaHMH MBINUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (DYHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAMMOW Ui pElIeHHs NpPaKTHYeCKUX 3a7ad W SKOJIOT MYECKH
000CHOBAaHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0pPOBBIO U TIPUPOJHOM CperIe;

BJIQZICHWE CHUCTEMOM XHUMHMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINME MOHATHS (XMUMHYECKHUN 3JIEMEHT, aTOM, 3JIEKTPOHHas 000JIouKa aToma,
MOJIEKYJIa, BAICHTHOCTbD, DJIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHasi dopmyna (pa3BépHyTasi ¥ COKpamEHHAas), MOJb, MOJISIPHAS Macca, MOJSIPHBIN
00BEM, YrIepoHbIi cKeneT, QyHKIMOHAIbHAS TPYIINA, PaJAuKal, H30MEpHUs, N30MEPbI, TOMOJIOTHYECKHIA Psijl, TOMOJIOTH, YIIIEBOJJOPO/IbI, KUCIOPOJ U a30TCOJIEPIKAIIHE
COCIIMHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COEAMHEHUS); TEOPUHU M 3aKOHBI (TEOpHs CTPOEHHS OpraHMYEcKHX BemecTB A. M.
BytnepoBa, 3akoH COXpaHEHHS MacChl BEMIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHWA, JIOKAIINE B OCHOBE IMOHUMAHHS
MPUYMHHOCTH W CHUCTEMHOCTH XMUMHUYECKUX SBJICHUH, (DaKTOIOTHYECKHE CBEIEHHS O CBOICTBAaX, COCTaBe, MOMyYeHHHM M 0€30MacHOM HCIOJIH30BAHMM BayK HEHIIMX
OpPraHMYECKUX BELIECTB B ObITY U MPAKTUYECKON JEATEIbHOCTH YETIOBEKA;

c(OPMUPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIC NPU3HAKU IOHATHUH, YCTAHABIMBATh UX B3aHUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE IOHSTHUS NPHU
OIMCAaHUM COCTaBa, CTPOCHUS U MPEBPAIECHUA OpraHUYECKUX COCIMHEHNUI;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XMMUYECKYI0 CUMBOJIMKY JUIS COCTAaBJIEHUsI MOJICKYJISAPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpallEHHOM) (popmyn
OpPTaHWYECKHX BEHICCTB M YPABHCHHHM XWMHYECKUX pEaKIUN, U3rOTaBIMBATh MOJEIHM MOJEKYHI OPraHMYECKMX BEHIECTB Ui WUIIOCTPAMM HMX XHMHUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAaHHOCTh YMEHHUH yCTaHABIMBATH IPUHAUICKHOCTh N3yUCHHBIX OPrAaHUYECKUX BEIIECTB 110 UX COCTABY U CTPOCHMIO K OIPENEIEHHOMY KiacCy/Tpymie
COoelMHEeHUH (YIIeBOLOpOIbl, KHUCIOPOA U A30TCOAEPIKAIlME COEAMHEHUS, BBICOKOMOJIEKYJSIDHBIE COEIMHEHHUs), [aBaTb MM Ha3BaHUS 110 CHUCTEMAaTHYECKOH
HoMmenkiatype (IUPAC), a Takxe NpuBOOUTH TPUBUAIBHBIC HA3BAHHSI OTAENbHBIX OPIraHMYECKUX BEILECTB (3TUJIEH, MIPOMMIICH, alleTUIIeH, STUICHIJINKOIb, TJINIEPHH,
¢denon, popmanpaerua, aneTanbAeru, MypaBbHHAsA KUCIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K03a, PPYyKTO3a, Kpaxmall, LEJIIiI103a,
TJIMIIVH);

c(OpPMUPOBAHHOCTb YMEHHUS ONPEAEIATh BUABI XUMUYECKON CBSI3U B OPIraHUYECKUX COSAMHEHUAX (OAMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI NPHUMEHITH IOJOKEHHS TEOPUM CTPOEHHsI OpraHudeckux BemecTB A. M. byriepoBa mist 0ObSCHEHHS 3aBHCHMOCTH CBOWCTB
BEIIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPaHEHHS MacChl BEIIECTB;

c(OPMUPOBAHHOCTE YMEHHMH XapaKTepPH30BaTh COCTaB, CTpOEHHE, (DU3MYECKHE M XUMHUECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PAa3JIMYHBIX KIIACCOB
OpraHMYEecKUX BelecTB (METaH, 3TaH, dTUJICH, IPONUJIEH, alleTiieH, Oyraauen-1,3, merunOyraanen-1,3, 6eH305, METaHOJ, STAHOJI, STUIICHTJIUKOb, IIMLEPHH, (peHo,
aleTalbJeru]l, MypaBblHAas M YKCyCHasl KHCJIOTBI, IJIIOK03a, Kpaxmall, Le/UII003a, aMUHOYKCYCHAsl KHCJIO0Ta), WLTIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXIY HUMHU
YPaBHEHHUSIMH COOTBETCTBYIOIINX XMMHUYECKUX PEAKIUI C NCTIOB30BAHNEM CTPYKTYPHBIX HhOpMYII;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh NCTOYHUKHU YTJIEBOAOPOIHOIO CHIPhs (HE(Th, MPUPOAHBIN ra3, yroib), ClIoco0bl UX NMEePepabOTKH U MPAKTHUECKOE
MpUMEHEHHE MTPOAYKTOB IepepadOTKu;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOANUTE BBHIYMCICHHS 10 XUMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOLYKTa PEaKIuu
0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOTO U3 UCXOAHBIX BEIECTB MJIH MPOLYKTOB PEAKLINN);



c(OPMHUPOBAHHOCT, YMEHWH BNaleTh CHCTEMOW 3HAHHWH 00 OCHOBHBIX METOJaX HAYYHOrO IMO3HAHHWS, UCIONB3YEMBIX B XMMHH NpPU HM3YYEHHUU BELICCTB U
XMMUYECKUX SIBJICHUH (HaOmrofeHue, nW3MepeHHe, JKCIIEPUMEHT, MOJEIMpPOBAHKE), HCIONb30BaTh CHUCTEMHBIC XUMHUECKHE 3HAHWS AJISl MPHHATHS pEUIeHuH B
KOHKPETHBIX ’KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMU M UX PUMEHEHUEM;

c(OPMUPOBAHHOCT, YMEHHUI COONIOAATH MpaBHiIa IMOJNB30BAHUS XMMHYECKOW MOCYAOH M Ja0OpaTOpPHBIM O0OpYAOBaHHMEM, a TaKKe MpaBuia OOpameHus c
BEILIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSIMHU I10 BBITIOTHEHHUIO JTa00PaTOPHBIX XUMHUYECKHUX OMBITOB;

c(OPMHUPOBAHHOCT, YMEHHUH IUIAHHUPOBATH WM BBHINOJNHATH XWMHUYECKUH JKCIEpPUMEHT (TpEeBpalleHHs OPTaHMYECKHX BEIIECTB NPU HArpeBaHHH, IONTyUYCHHE
STHJICHA U U3YYEHHE ero CBOWCTB, KAUECTBEHHbIE PEaKIIM OPTaHMYECKUX BEIIECTB, JCHATYpalus OCIIKOB NP HarpEeBaHUH, IBETHBIC PEAKIIMH OCIKOB) B COOTBETCTBUH C
MpaBUIaMH TEXHUKH OE30MacHOCTH TPH OOpallleHHH C BellecTBaMH M J1abopaToOpHBIM 00OpYIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO dKCIEPUMEHTa B
(dbopme 3anucH ypaBHEHHH COOTBETCTBYIOIIUX PEaKUUi U (OPMYTUPOBATH BHIBO/BI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIN3UPOBATH XUMHUYECKYIO WH(POPMAIIUIO, TIONYyYaeMyI0 U3 pa3HbIX UCTOYHHKOB (CPEICTBA MacCOBOM WMH (pOpPMAITIH,
WnTepHer u npyrux);

chopMHPOBAHHOCTb YMEHHH COOJIOATh MPaBHJIa YKOJIOTHMUYECKH I11€I1€CO00PAa3HOro MOBEACHUS B OBITY U TPYIOBOH IEATENBHOCTH B IIENSAX COXPAHEHUS CBOETO
3/I0pOBBSI U OKpYXKaloIled MPUPOAHON CPedbl, OCO3HABATh OMACHOCTH BO3JECHCTBHUS HA JKHUBBIE OPTaHMU3MBI ONPENENEHHBIX OPraHMYECKUX BEIIECTB, MOHHMAasl CMBICI
nokazarens [1JIK, mosicHaTs Ha mpuMepax crocoObl yMEHbBIIICHUS U MIPEJOTBPALICHUS] KX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeIOBEKa;

JUIsi 00Yy4YaloNMXCs C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE NPUMEHSITh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB M
XUMHYECKUX SBJICHH;

JUTSL CIIETIBIX M CTa0OBUIAIIMX OOYUYAIOIIMXCs: YMEHUE UCTIONB30BaTh Pellbe(pHO-TOUCUHYIO cucTeMy obo3Hauenwmii JI. Bpaiins jist 3anucu XuMudeckux GopMy.



10 KJIACC

KosaunyecTBo yacoB
Ne n/m HaunMeHoBaHHe pa3jenoB U TeM NPOIrPaMMbl KoHTposbHBIE IMpakTHyeckue JJICKTPOHHbIC (LHPPOBLIC)
Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKON XMMHUHA
IIpenmer oprannyeckoit xumuu. Teopust
1.1 CTPOEHUSI OPraHNYECKUX CoeMHEeHuN A. M. 3 0 0
bytneposa
Hroro no pazaeny 3
Paznea 2. YraeBonopoabl
2.1 [IpenenbHble YTIEBOI0POIBI — AJTKAHBI 2 0 0
29 HenpenensHbie yrineBogopOIbl: alKeHBI, 6 0 1
aJIKaTUCHBI, AaJIKHHBI
2.3 ApomMaTHYECKH e YTIIEBOIOPOIbI 2 0 0
IIpuponHble HCTOUHHUKH YTIIEBOIOPOAOB U HX
24 3 1 0
nepepadoTKa
Hroro no pasneny 13
Paznen 3. Kuciopoacoaep:kauiue oprannyeckKue coenHeHMsI
3.1 Cruptel. DeHon 3 0 0
39 Anpneruasl. KapooHoBbIe KMCIOTHI. CIIOKHBIC 7 0 1
3(huphI
3.3 VrieBonsl 3 1 0
Wroro mo pazneny 13
Pa3znen 4. A3oTcoaep:kaiiue opraHudeckue coeIuHeHust
4.1 ‘ AwmnHbl. AMHHOKHCIIOTHI. benku 3 0 0
Wroro no pazneny 3
Paznen S. BbicokoMoJieKYJIsipHbIE COeIMHEHN
5.1 ‘ [Tnactmaccel. Kayuykn. Bomokna 2 0 0
Wroro no pazageny 2
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 2




MNOYPOYHOE INVTAHUPOBAHUE

10 KUIACC
KoanuecTBo 4acoB DJ1eKTPOHHbIE
Nen/m | Tema ypoka Beero KonrpoubHbie IpakTHueckne i[:;jennﬂ :)Ig[()lg?)i:feﬂbnme
padoThI padoThI pecypeI

1 ggiih;; (;Ip;}z::f;e;zoﬁ XUMUH, €€ BOSHUKHOBEHMUE, 1 0 0 05.09.2023
Teopust cTpoeHMsT OpraHUYECKUX nHeHu A. M.

2 B;giepoiarf(;% OCH(())I])BHELIE nf);omefi?;ﬂ ) ! 0 0 12.09.2023
[pencrarienue o kIaccupUKaIMA OPTaHHYECKUX

3 BemecTB. HoMeHnkmaTypa (cucremaTudeckas) u 1 0 0 19.09.2023
TPUBHAIBbHBIE HA3BaHUSI OPraHUYECKUX BEIECTB

4 AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN PsiL 1 0 0 26.09.2023

5 MeraH 1 3TaH — NpocTeHIINE NPEACTABUTENN 1 0 0 03.10.2023
AJIKAHOB

6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 0 0 10.10.2023

7 OTUIIEH U MPONUJIEH — MPOCTEUIITNE 1 0 0 17.10.2023
MIPECTaBUTENH AJTKEHOB

3 ITpakTuueckas pa§0Ta Neo 1. «Ilomyuenue aTrIIeHA U 1 0 1 24.10.2023
M3y4eHHE ero CBOMCTBY

0| fmmen bl matmen | : o oo
AJIKWHBL: COCTaB 1 OCOOEHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKUH PsiI. ATIETHIICH — TPOCTEHIITHH 1 0 0 14.11.2023
MIPEICTABUTENh ATKHHOB

11 Brluncnenus no ypaBHEHUIO XUMAYECKON peaKLKu 1 0 0 21.11.2023

12 ApeHbI: 0eH301 ¥ TOIyoJ. TOKCHYHOCTh apeHOoB 1 0 0 28.11.2023

13 I'enerndeckas CBS3b yTIIEBOJOPOIOB, 1 0 0 05.12.2023
MIPUHAUISKAINX K PA3THYHBIM KllaccaM
[IpupomHbIe ICTOYHUKH YTIEBOIOPOIOB:

14 MIPUPOJIHBINA Ta3 U MOITyTHBIE He()TSHBIE Ta3bl, HEPTH 1 0 0 12.12.2023
Y TIPOJIYKTHI e€ repepaboTKu
[IpupomHbIe HICTOYHHUKH YTIEBOIOPOIOB:

15 MPUPOAHBINA I'a3 U TIOMYyTHBIE HeTAHBIE ra3bl, HeQTh 1 0 0 19.12.2023
U TIPOAYKTHI e€ mepepaboTKH

16 KonTponpsHas paboTa o paszeny «YriaeBo1opoIbhy 1 1 0 26.12.2023




HpeﬂeﬂbHIer OAHOATOMHBIC CITUPTHI: METAHOII U

17 1 09.01.2024
aranoj. Bogopoanas cBs3b

13 MHOroaTOMHbIE CITUPTHI: STUICHTIIUKONIb U 1 16.01.2024
TJIALCPUH

19 denom: CTPOCHHE MOJEKYJIbI, (huznueckue u 1 23.01.2024
XUMHNYCCKHUEC CBOUCTBA, IPUMCHCHHUE

20 Anpaerunipl: GOpMabAErua U areTaabaerus. 1 30.01.2024
AneTon

71 OHOOCHOBHBIC TIPE/ICIbHBIC KAPOOHOBBIE KHCIIOTHI: | 06.02.2024
MypaBbHHas U YKCyCHast

2 HpaKTqueCKa;I pabota Ne 2. «CBoiicTBa pacTBOpa 1 13.02.2004
YKCYCHOM KHCJIOTBI»

73 CreapuHOBas ¥ OJICMHOBAsI KMCJIOTHI, KaK 1 20.02.2024
NMpEACTaBUTECIN BBICIIUX Kap6OHOBI)IX KHCIIOT

24 Mprbu1a kak Cf).]'II/I BBICHINX Kap60HOBI)IX KHCJIOT, UX 1 27.02.2024
Motolee JIeHCTBHE

75 CrnoxxHbie 3pHUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX 1 05.03.2024
KHCIOT. ['Mapoin3 cI0KHBIX 3(OUPOB

6 XKupsi: THAPONIHN3, IPUMEHEHUE, ONONOTHYeCKast 1 12.03.2024
pOTIb JKUPOB

27 VYriieBoasl: cocTaB, kiaccudukarys. BaxkHere 1 19.03.2024
MPEACTABUTENH: TII0K03a, (PYKTO3a, caxapo3a

28 Kpaxman i memmroro3a Kak MprupOIHBIE TTOTUMEPhI 1 02.04.2024
KonTponsnas pabora mo pazumery

29 «Kucnopoacoaepxaiiyue opraHu4ecKue 1 09.04.2024
COCIIMHEHUSD)

30 AMUHBI: METHJIAMWH W aHUJIIMH 1 16.04.2024
AMUHOKHCIIOTHI KaK aM(OTepHbIE OpTaHNIECKHE

31 COEIMHEHHS, UX OMOJIOTNYECKOE 3HAUEHHE. 1 23.04.2024
IlenTuasl

32 Benku kak nmpupoIHBIe BEICOKOMOJIEKYISIPHBIE 1 30.04.2004
COCJIMHEHUS

33 OcHOBHEIE TOHATHS XHMHH BLICOKOMONEKYIIAPHEIX | 07.05.2024
COCJIMHEHU

34 OcHOBHEIE METO/BI CHHTE3a BEICOKOMONEKYIAPHBIX | 14.05.2004
coequHeHni. [lnacTmacchl, kKaydyku, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

METOANYECKHUE MATEPUAJIBI JJ151 YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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