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MNOACHUTEJbHAS 3AIINCKA

[IporpamMma 1Mo XUMHHM Ha YpPOBHE CpeIHero oOmero oOpazoBaHHMs pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoiit @enepanuny,
TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS (eAepalibHON 00pa30oBaTENILHOW MPOTPaMMBbl CPEIHETO
obmero oo6pazoanusa (POIl COO), mnpencraBneHHBIX B DenepanrbHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmu mnpenonaBaHus y4yeOHOTO MpeamMera
«Xumusi» B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit deaepanun, pean3yrolUuX OCHOBHbBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOKEHUH «CTpaTerrm pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJI0OB K pa3pabOTKe MporpaMMbl MO XHMHUH, K ONPENEICHUI0 OOIIel CTpaTeruu
00y4eHHs, BOCHUTAHUS U Pa3BUTHs O0YJAIOIIUXCS CPEACTBAMH y4eOHOTO TpeaMeTa «XUMU D IS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KoHIentyaiabHble mosioxkeHuss ®IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIel, COJAepKaHUsl, pe3ylbTaToB oOyueHUs U TpeOOBaHUM K YPOBHIO
MTOJATOTOBKH BBITTYCKHUKOB.

Xumudeckoe oO0pa3oBaHHE, MOJy4aeMO€ BBIMYCKHHUKaMHU OO0IIe00pa30BaTeIbHONW OpraHU3alIlniy,
SBIISIETCS HEOTHEMJIEMOUW YacThi0 WX 00pa3oBaHHOCTH. OHO CIYXHT 3aBEpIIAIONINM 3TaroM
peanu3ali Ha COOTBETCTBYIONIEM €My O0a30BOM YpPOBHE KITFOUEBBIX IEHHOCTEH, MPHUCYIINX
[EJIOCTHOM CHCTEME XHMHYECKOTO 00pazoBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB
pUpoIbl, (POPMUPOBAHUS MHUPOBO33PEHHUS M OOIIEH KYIBTYphl YENIOBEKA, a TaKKe IKOJOTHUECKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M TPUPOIHOH cpexne. Peanmsyercs Xummudaeckoe
oOpa3zoBaHue OOy4arONMXCS HA YPOBHE CpEIHEro oO0IIero oOpa3oBaHHs CpPEACTBAMU Yy4eOHOTO
npeamera « XUMHS», COJIEPKAHUE W TIOCTPOCHNE KOTOPOTO OTPEICICHBI B IIPOrpaMMe IO XUMHUH C
YIETOM CHEIM(PUKNA HAYKH XUMUH, € 3HAYCHHs B TIO3HAHHWH MPHUPOJIBI U B MaTEePHATHHOW KU3HU
oOmiecTBa, a TaKke C y4€TOM OOLIMX Iiefied W MPHUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeiHeTo ol1iero oopazoBanus B Poccutickoit denepannm.

XUMHS Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WrpaeT ocoOyl0 poJib B COBPEMEHHOMN
IUBWIM3AIIMN, B CO3JaHUM HOBOM 0a3bl MarepuaibHOW KyabTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHHE PALMOHATBHOTO HAYYHOTO MBIILICHHS, B CO3/IaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00
OKPY)KaIOIlleM MHUpE KaKk O €IUHCTBE MPHUPOJAbI U YelloBeKa, KoTopoe (opMUPYETCsl B XUMUU Ha
OCHOBE MMOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHPa, OCO3HAHUS B3aUMOCBSI3U MEX]Y
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JaCTIMH IPUMEHEHHUS.

TecHo B3aMOJEICTBYS C JPYTMMU €CTECTBEHHBIMU HayKaMH, XUMUS CTala HEOThbEMJIEMON YacThiO
MHUPOBOH KYJIbTYPbl, HEOOXOJHWMBIM YCIOBHEM YCIEUIHOTO TpPyAa M KU3HU KaXKJIOro dieHa
obmiectBa. CoBpeMeHHass XUMHUs KaK HayKa CO3UJaTeNbHasi, KaK HayKa BBICOKUX TEXHOJOTHM
HaIpaBJieHa Ha pellleHne T100aIbHBIX MPOoOJIeM YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cooTBeTcTBUM € OOMIMMHU LIETISIMU U MPUHLUIIAMU CPEIHEro odiero oopa3oBaHus CoJep:KaHue
mpenmera «Xumus»  (10-11  xmaccel, 0a30BbIii  YpOBEHb U3y4€HHUs) OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYpHYIO MOATOTOBKY OOydYaroluxcs, HEOOXOAMMYIO WM s
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOTO BKIIOYEHUS B JKH3Hb COIMYyMa,
MIPOJIOJKEHHSI 00pa30BaHuUs B PA3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.
CocraBnsiromiMu  TipeaMeTa «XUMUsS» SBISAIOTCA 0a30BbIe Kypchl — «OpraHudeckass XUMUS» U
«OO01asi ¥ HeopraHMYecKas XHMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHWM 10 HEOPTaHUYECKON XUMUU (C BKIIOYCHHEM 3HAHHUHA W3
oOmieil XumMumn) U oprannyeckoil xumun. GopMUpoOBaHUe JAHHON CHCTEMbI 3HAHWM MPHU U3YYCHUU
npeaMmera o0OecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHsI BCETO MHOTrooOpasusi BELIECTB Ha OCHOBE
0OLIUX MOHITUI, 3aKOHOB ¥ TEOPUN XUMUHU.

Crpykrypa coaepkanusi KypcoB — «Opranudeckast Xxumus» U «O0Iass 1 HEOPraHUYECKasT XUMUSDY
copMHUpOBaHa B MPOrpaMMe MO0 XUMHUHM Ha OCHOBE CHCTEMHOIO IMOJX0Ja K M3YYEHHIO y4eOHOTO
MaTepuana U 0OyCIIOBIEHAa MCTOPHYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha OMpeAeNEHHBIX
TEOPEeTUYECKNX YpOBHSAX. Tak, B Kypce OpraHMYECKON XWMHUHU BEIIeCTBA pPACCMATPUBAIOTCSA Ha
YPOBHE KIJIACCMYECKOW TEOpHH CTPOEHHsS OPraHMYecKMX COEAMHEHHUH, a Takke Ha YpOBHE



CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX IPEJCTABIEHUN O CTpoeHuM BemecTB. CBeaeHus o0
U3Y4aeMbIX B Kypce€ BELIECTBAaX JAlOTCAd B pa3BUTHMM — OT YIJIEBOAOPOJIOB [0 CIIOKHBIX
OMOJIOTUYECKM AaKTUBHBIX COCIUHEHHH. B Kypce OpraHMuecKkoil XUMHH TOJYy4alOT pa3BUTHE
chopMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMs NEPBOHAYAILHBIC MPEACTABICHUS O
XUMUYECKOH CBS3H, KIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT
UX CTPOCHHUS, 0 XUMUUYECKOU PEaKII1H.

[Tox HOBBIM YTJIOM 3pEHHUS B MpeaMeTe «XUMHUs» 0a30BOTO YPOBHS PaCCMATPHBACTCS M3YYCHHBIN
Ha YPOBHE OCHOBHOIO OOLIEro 00Opa3oBaHUs TEOPETUYECKUI Marepuan U (aKTOJIOTHYECKUE
CBEICHUS O BEIIECTBAX M XHMMHUYECKOH peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas wu
HEOpraHuyeckas XUMHsD) OOy4arolMMCsl TNPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE
MIEPUOIUYECKOI0 3aKOHA C OOIIETEOPETUUYECKUX M METOIOJIOTMYECKUX MO3ULMM, TIy0Ke MOHATh
HUCTOPUYECKOEC HM3MEHEHHE (YHKIHMH 3TOTO 3aKOHAa — OT o0oOmarmeld 10 OOBICHSAIOIMEH u
MPOTHO3HUPYIOLIEH.

Enunas cucrema 3HaHM O BaXKHEHIIMX BEIIECTBAX, WX COCTAaBE, CTPOEHUH, CBOMCTBaX H
MPUMEHEHHUH, a TAK)KE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsiercs B Kypcax 10 m 11  kmaccoB 3ineMEHTaMH  COJEpXaHHUS, HMEIOIUMU
KYJIbTYPOJOTHYECKMM M TMPUKIAJAHOM XapakTep. OTH 3HAHUA CHOCOOCTBYIOT IOHUMaHHIO
B3aUMOCBSI3M XUMHUHU C JPYTMMHM HayKaMH, pacKpbhlBalOT €€ pojib B I03HABATEIbHOM U
MPAKTUYECKONH JEeSATeIbHOCTH 4YeJIOBEKa, CHOCOOCTBYIOT BOCHHMTAHUIO YBAXEHHS K MpOLECcCy
TBOpYECTBA B 00JIACTH TEOPHHM W TMPAKTHYECKUX MPUIIOKECHHA XUMHUHU, TMOMOTAIOT BBITYCKHUKY
OpUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMpPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTHBATh HMH(OpPMAIMI0O W TPUMEHATHh €€ I TOTIOJHEHWS 3HAHWH, peIIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIbHBIX HCCIEI0BATENbCKUX 3a/1ad. B menom coaepkaHue
yueOHOro mpeamera «XUMHs» JAHHOTO YPOBHS M3YyU€HHUS OPUEHTHUPOBAHO Ha (POpMHpOBaHHE Y
oOyyaronmxcss MUPOBO33PEHUYECKOM OCHOBBI ISl MOHMMaHMS (GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHUaIbHOE E€IMHCTBO HEOPraHWYEeCKOrO0 M OPraHM4ecKoro Mupa, oOyCIOBJIEHHOCTb CBOMCTB
BEIIECTB UX COCTABOM M CTPOCHHEM, MO3HABAEMOCTh NMPUPOIHBIX SBJICHUI MyTEM 3KCIIEpUMEHTA U
pelIeHHus TMPOTUBOPEUMH MEXAy HOBBIMU (DaKTaMU U TEOPETUUYECKHMMH MPEANOChUIKAMH,
OCO3HAaHUE POJM XHMHH B PEIICHHWU ADKOJOTHYCCKUX IMPOOJIeM, a TakkKe MpobieM cOepexeHus
SHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3JJaHHsI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B mnnane pemieHus 3aad BOCHHUTAHUS, Pa3BUTUS W COLMAIM3AIUU OOYYArOIIMXCS IPUHSTHIE
MPOrpaMMOl IO XHMHHM TMOJAXOJbl K OINPEACTICHUIO COJCpKAHUS U TOCTPOEHUS IpeaAMeTa
npeaycMaTpuBaoT (OPMUPOBAHHWE YHHBEPCAJIbHBIX YUeOHBIX JEHCTBHUI, uMerommx 0a3oBoe
3HAYEHUE I PA3IUYHBIX BUJIOB JESITEILHOCTU: pellIeHus Mpo0ieM, MOUCKa, aHaJIu3a U 00paboTKU
uHpopMaluy, HEOOXOJUMBIX Ui MPHOOPETEHUs OIbITa MPAKTHUYECKOW W HCCIEI0BATEIbCKOM
NesITeNIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XHUMHH.

B npaktuke mpenojaBaHUs XMMHHM KaK Ha YPOBHE OCHOBHOIO O0IIero o0Opa3oBaHMs, TaK U Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, IPHU OIpPENEICHUH COJEPKaTeIbHONW XapaKTePUCTHKU
nueneil M3ydeHWsl TMpeAMeTa HalpaBJICHHEM [EPBOCTENEHHOW 3HAYMMOCTH  TPAJAUIIMOHHO
npu3Haércss  (GopMHpOBaHHME OCHOB XMMHYECKOW HAayKd Kak oOO0JIacTH  COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTHUUECKOMN JIEATEIHHOCTH YEJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOYKH 3pEHHUs TAaKOW TMOIXOJ K OMPENCNICHUIO Ielield H3ydeHHS
MpeMeTa SBJSETCS BIIOJIHE OMpPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIABHBIMH IIENSMHU U3y4eHHUS MpeaMmeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1.) ABHSAIOTCA:

. ¢bopMHpOBaHHE CHUCTEMBl XHMUYECKHMX 3HAaHUM KaKk BaKHEWIIEH COCTaBJISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JIeXKaT KIIOUEBbIE MOHATHUA,
(dyHIaMeHTaIbHBIE 3aKOHBI U TEOPUU XHUMHH, OCBOEHHE S3bIKa HAYKH, YCBOCHHE M TMOHUMaHHUE
CYIIHOCTH JOCTYIHBIX 0000IIeHNI MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HaKOMJIEHHE C HICTOPUEH nX
Pa3BHUTHS U CTAHOBIICHUS;

J (dbopMHpoBaHHEe W PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIHid, HEOOXOJUMBIX JUIsi TPUOOPETeHHs] YMEHHH OpHUEHTHPOBATHCS B MHUpPE



BEILIECTB U XUMUYECKUX SIBJICHUMN, UMEIOIIMX MECTO B MPUPOJIE, B MIPAKTUUECKON U MOBCEIHEBHOMN
KU3HU;

J pa3BUTHE YMEHHUI U COCOOOB NESITEIHHOCTH, CBS3aHHBIX C HAOMIOACHUEM U OOBSICHEHUEM
XMMHUYECKOTO HKCIIEPHUMEHTA, COOTIOICHIEM MTPAaBUII O€3011acHOT0 OOpAIeHHUsI C BEIIECTBAMHU.
Hapsiny ¢ »tuM, copepxarenbHas XapakTepUCTHKa L€ W 3aJad M3y4deHHs IpeaMmeTra B
MporpaMMe Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMHU MPUOPUTETAMU B
cucteMe cpenHero oomero oopazoanusi. CerojHsi B MPENoOJaBaHUM XUMHUU B OOJIBIIEH CTENEHU
oTIa€TCs MPEANOYTECHUE MPAKTUICCKOW KOMITOHEHTE COJICpKaHMs O0yUICHHS, OPUCHTHPOBAHHON Ha
MOJrOTOBKY BBITYCKHHMKA 0OI1e00pa30BaTeIbHON OpraHu3alliy, BJIAJICIONIEr0 He HAOOPOM 3HAHMM,
a (QYHKIMOHAIBHOH T'PAMOTHOCTHIO, TO €CTh CIOCOOAMH M YMEHUSMH AKTUBHOTO ITOJTYYCHHUS
3HAHUUW ¥ MPUMEHEHHS UX B PEaIbHOM KU3HU IS PEIICHHS TPAKTUYCCKUX 3a/1a4.

B cBsi3u ¢ 3THM MpH U3ydeHUU TIpeaMeTa «XUMHUSD» JOMUHUPYIONISEe 3HAYCHHUE TPHOOPETAIOT TaKne
LeJIH U 3a]1a41, KaK:

ajanrtanus oOydaroluxcsd K YCIOBHSM JAMHAMUYHO pa3BHUBAIOIIErocs Mupa, (OpMHpOBaHUE
WHTEJJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX PEIICHHM B KOHKPETHBIX >KHU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMU M X IPUMEHEHHEM;

dbopmMupoBaHHEe y OOYYAIONIUXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIUM), WMEIOIINX
YHHUBEpPCAJbHOE 3HA4YCHHE Uil Pa3IMYHBIX BHUJOB JEATEIbHOCTH: pEHIEHHs] MpoOiieM, TOHUCKa,
aHanu3a u o0pabOTKM HMHPOpPMANHMH, HEOOXOIUMBIX I MPUOOPETCHHUS OMBITa ACSITEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TIO3HAHWU XHMHUH, a TaKXKe IS OICHKHA C TO3UIINA
9KOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB W XHUMHYECKHX IPOILIECCOB Ha
OpraHu3M 4YeJoBeKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATEIIBHBIX HMHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaromMXxcsi: CIOCOOHOCTH CaMOCTOSITEIPHO TPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHUH B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTAMH, HCIIOIb30BaTh COBPEMEHHbIE MH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKAa M aHajiu3a y4eOHOM M HaydyHO-TOMyNISIpHON MHGOPMAaLUU XUMUYECKOTO
COJIep’KaHuUS;

dbopMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIILICHUS,
Ha0IIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIE 0COOCHHO HEOOXOIUMBI, B YACTHOCTH,
MIPH IIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPHUMEHTA;

BOCIIUTaHHE y OO0yYaromuxcsi yOeKIEHHOCTH B T'yMaHHUCTHYECKOW HAMpPABIEHHOCTH XUMHH, €&
BAKHOM pONM B peIIeHUHd TIJI00aNbHBIX MPOOJIEM pPaIMOHAIBHOTO MPUPOAOIOJIH30BAHNUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypcoB U COXpPAaHEHHUS NPUPOJHOTO PaBHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEPEKHOTO OTHOILIEHUS K MPUPOJIE U CBOEMY 3/I0pPOBbIO, a TaKKe MPHOOpEeTeHuUs
OTbITa UCHOJb30BAHUS MOJYYCHHBIX 3HAHUM AJI MPUHATHS TPAMOTHBIX PEIICHUN B CUTYyalUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHUSIMH.

B yueGHOM mnaHe cpeaHero oouiero o0pa3oBaHus MpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJUT B
COCTaB MpeaIMeTHOM 00macTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHDY.

OO1ee ynCIO 4acoB, OTBEAEHHBIX JJIS M3YyYSHHs] XHUMHH, HA 0a30BOM YPOBHE CPEIHEro OOIIEero
oOpasoBanusi, coctapisieT B 10 kinacce — 34 gaca (1 yac B HeeIO).

COILEPKAHUE OBYYEHMUA 10 KJIACC

OPITAHUYECKASA XUMUSA

Teoperudeckne 0OCHOBbI OPraHU4eCKONH XUMHUM

[Ipeamer opranmyeckoil XuMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHHE B MOJIYYEHUU HOBBIX
BEILIECTB M MarepuanoB. Teopus cTpoeHHs opraHmyeckux coequHeHuit A. M. byrneposa, eé
OCHOBHBIE ToJIOKeHUs. CTPYKTypHBIE (OPMYJIbl OpraHHYECKUX BemlecTB. ['oMosorus, uaoMepus.
XuUMHUYEcKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienre o0 KiIacCH(PUKAIMU OPraHWYECKHX BemlecTB. HoMeHKIaTypa OpraHHYeCKHX
COCIMHEHUH (CUCTEMATHUYeCKasl) U TPUBUAJIbHBIE HA3BaHUs BaXXKHEMIIMX MpEACTaBUTEIECH KIAcCOB
OpPraHUYECKUX BEUIECTB.

DKCIepUMEHTAIBHBIE METOIbl U3YUEHUS BEIIECTB U UX MPEBPAIlCHUI: 03HAKOMIICHHE ¢ 0Opa3iamMu
OPraHMYECKUX BEIIECTB M MaTepuajaMy Ha UX OCHOBE, MOJICIMPOBAHHE MOJEKYJI OPraHUYECKUX



BEIIECTB, HAOMIOACHUE U ONMCAaHKUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHHIO OPraHUYECKUX
BEIIECTB MPHU HarpeBaHu (IJIaBJICHUE, OOYTIIMBAHUE U TOPCHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUN psii. MeTaH U 3TaH — NpOCTEHIINE NPEICTaBUTEIN
AJIKaHOB: (PM3UYECKHUE U XUMHUECKUE CBOMCTBA (PEaKLMU 3aMEIIECHUS M TOPEHHS), HAXOXKICHUE B
IIPUPO/JIE, TIOJy4YECHUE U IPUMEHEHUE.

AJNKeHBI: COCTaB U CTPOEHHME, TOMOJIOTMYECKUH psii. OTWIEH U MpONUJIEH — IPOCTEUIINe
MIPEJICTABUTENIN QJIKEHOB: (U3MYECKUe M XUMUYECKHE CBOWCTBA (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHUS, TUJIPATALlUU, OKKCIEHUS U MOJIMMEPHU3ALIUN), TOJIyY€HUE U IIPUMEHEHHE.
Ankamuensl: OyraaueH-1,3 u metwnOyranuen-1,3: cTpoeHne, BaXHEHIINE XUMHUECKHE CBOMCTBA
(peakuus nonuMepusanuu). [losryueHue CHHTETHYECKOTO KayuyKa U PE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psA. ALETUIEH — MNpPOCTEHIIMM
MIPE/ICTaBUTENb AJIKMHOB: COCTaB, CTPOEHHE, (U3NYECKHE U XMMHMUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOreHUPOBAHUS, TUAPATALIM, TOPEHMS] ), IOJTyYEHHE U IPUMEHEHHE.

Apensl. beHson: cocraB, cTpoeHHe, (U3MYECKHE U XUMHUYECKHE CBOMCTBAa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), IOJIyd€eHUE U TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumuueckue ceOUCMEA (peakyuu 2anio02eHUpPoBanus U HUMpOBAHUs), NOLYYEHUe U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTMdeckas  CBA3b  MEXAYy  YIJIEBOAOPOJAMH,
MIPUHAUISKAIMMH K pa3JINYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKHU YIiIeBOJI0po10oB. [IpuponHsblii ra3 u nomyTtHsle HedTsHbIe ra3bl. HedTh 1
e€ mnpoucxoxiaenue. CrocoObl mnepepaboTku He(TU: TMEeperoHkKa, KpPeKUHT (TepMHUYECKUH,
KaTaJguTHuueckuit), nuponus. [Ipoaykrel nepepaboTku HEPTH, NX TPUMEHEHHE B MIPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yrosib U MpoayKThl €ro nepepadoTKy.

DKcrepuMeHTAIbHBIE METObl U3YUEHUS BEILIECTB U UX MPEBpallleHuii: 03HaKOMIIEHHE ¢ oOpa3amMu
IU1acTMacc, KaydyKoB U pe3uHbl, Koulekuun «HedTs» M «Yroapy, MOAEIMPOBAHUE MOJEKYI
yIJIE€BOJOPOJOB M TaJIOTEHONPOU3BOJAHBIX, IPOBEIEHHE NIPAKTUYECKON pPAaOOThI: IMOIy4eHHE
STWJIEHA U U3YyYECHHE €r0 CBOMCTB.

Pacuérhpie 3amaun.

Bbruncnenus mo ypaBHEHMIO XMMHYECKOM peakuMu (Maccel, 00béMa, KOJMYECTBA HCXOAHOTO
BEIIECTBA WU MPOJIYKTa PEeaKUy 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xaime opranndecKkue coeiMHEHUS

IIpenenpHble OJHOATOMHBIE CIUPTHL. METaHOJ M 3TAHOJ: CTpOeHHE, PU3NUECKUE U XUMHUYECKUE
CBOMcTBA (peakLMu C AKTMBHBIMHM METajUlaMM, TaJOr€HOBOJOPOJAMHU, I'OPEHHE), IPUMEHEHUE.
BonoponHbie ¢BsI3M MEXIy MOJIEKYJIaMU CHUPTOB. J[eHCTBME METaHOJIa M JTaHOJIAa Ha OPraHu3M
4eJI0BEKA.

MHOroaToMHble CHOUPTHI. ODTUICHIJIMKOIb U TIHUIEPUH: CTpOeHHE, (PU3NYECKHEe U XUMHUYECKUE
CBOICTBA (B3aMMOICHCTBHE CO IIEIOYHBIMU METAJUIaMH, KAYECTBEHHAs! PeaKLUsi HA MHOTOATOMHBbIE
cnupThl). JlelicTBue Ha OpraHusM uyesoBeka. [IpuMeHeHne riunepruHa U 3TUIEHTJTUKOJIS.

@deHoJI: CTpOeHHE MOJEKYNbl, (U3NYecKkue M XUMHUYecKue cBOHCTBA. TOKCHMYHOCTH (peHoIa.
[Ipumenenue deHomna.

Anpnerunbl U kemonsi. PopManbAEru]l, aleTalIbAErH: CTpOEHUE, (Pu3MYecKrue U XUMHUYECKUE
CBOMcTBa (peaklMy OKHCICHHMS W BOCCTaHOBJIEHHUS, KAaueCTBEHHbIE DPEaKLMHU), MOJy4eHUEe MU
IIPUMEHEHHE.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHAas U YKCYCHAsl KUCIOTHI: CTPOCHHUE,
¢u3nyeckne M XUMHMYECKHE CBOWCTBa (CBOicTBa, oOmMe [uid Kiacca KHCIOT, peakius
sTepuUKalMK), TMOoJydeHue | mpuMeHeHue. CreapuHOBass W  OJIEMHOBAas KHUCJIOTHI Kak
MPEJCTaBUTENN BBICIIUX KAPOOHOBBIX KUCIOT. Mblia Kak COJM BBICIIUX KapOOHOBBIX KHUCJIOT, MX
MOIOLIIEE JENCTBHE.

CrnoxHble 3(pupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHMCIOT. I'MApPOIN3 CIOXKHBIX 3¢upoB. JKupsl.
I'mnponus xupos. IIpumenenue xxupos. buonornueckas posb KUPOB.

VYraeBoJpl: CcOCTaB, KiacCHU(UKalMs YriaeBOoJOB (MOHO-, AM- W MoJucaxapuibl). [roko3a —
MPOCTEHIINI MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UUYECKUE U XUMHUYECKHUE




cBoMcTBa (B3aumojeiicTBue ¢ rugpokcuom meau(ll), okucienre aMMuadyHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIOKO3bI), HAXOXKJIECHHWE B MPHUPOJAC, IPHUMEHEHUE,
ouonornueckas poib. Dotocunres. Ppykro3a Kak H30MEp TITIOKO3HI.

Kpaxman u wnemnono3a Kak npupoaHble noiauMepbl. CTpoeHHME Kpaxmana U LEJUIIOJIO3bI.
duznyeckue U XMMUYECKHUE CBOMCTBA Kpaxmaiia (THIpOJIu3, KAUeCTBEHHAs! PEAKLIMSI C HO0M).
DKcIepUMEHTAIbHBIE METO/IbI U3YYEHUS BEIIECTB M MX MPEBPALICHUA: TPOBEIeHNE, HAOMIOACHNE U
OTIMCaHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMK OJHOATOMHBIX
cnupToB (OKMcIeHHE 3TaHoja okcuaoM Meau(ll)), MHOroaromMHsIX cnuUpTOB (B3aUMOJAEHCTBHE
rmnepuna ¢ ruapokcunom menu(ll)), anpneruoB (OKUCIEHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) u rtugpoxcumom wmemu(ll), B3amMmoneiicTBHe Kpaxmala € HWOJOM), MpPOBEICHHE
MIPAKTUYECKOU pabOTHI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaum.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKON peakiuuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO
BEIIECTBA WM IPOAYKTa PEAaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOHBIX
BEIIECTB WU IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHn4eckie CoeqMHEHMUSI.

AMUHOKHUCIIOTH Kak aM(OTepHble OpraHUYecKue CoeNuHECHHS. DU3NYEeCKHe W XUMHUYECKHE
CBOMCTBAa AaMHUHOKHCIOT (Ha TpuUMepe TJuIUHA). bHojormyeckoe 3HauYe€HHWE AaMHUHOKHUCIOT.
[TenTuae!.

benku kak mpupoHbIE BRICOKOMOJICKYIISIPHBIC coequHeHus. [lepBudHas, BTOpHUYHAs ¥ TPETHYHAS
CTpYKTypa O€NKOB. XHWMHUYECKHE CBOMCTBA OCJIKOB: THAPOIM3, IACHATYpaIlus, KadeCTBEHHBIC
peakiuu Ha OCTTKHU.

DKcrepuMEeHTAIbHbIE METO/Ibl U3y4EHUsl BEIIECTB U UX MpPEeBpalleHUil: HaOloIeHue U ONUCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIHs OCKOB IIPH HarpeBaHUU, IIBETHBIC PEAKITUN OCIIKOB.
BrbicokomoliekyJisipHble COeIMHEeHU s

OcCHOBHBIE IOHSTHSI XUMUHU BICOKOMOJIEKYJISIPHBIX COEMHEHHI: MOHOMEp, IOJUMEDP, CTPYKTYPHOE
3BEHO, CTENEHb MOJMMEpHU3alliu, CpPeAHssl MoJiekyhspHas macca. OCHOBHBbIE METOJABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPHU3aIisl U MOJTUKOH ICHCAITHSI.

DKcrepuMEHTAIbHBIE METObl U3YUEHUS BEIIECTB U UX MPEBpallleHuii: 03HaKOMIIEHHE ¢ oOpa3namMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss MeXnpeaMETHBIX CBSi3€ IpU HM3YyYeHWM oOpraHuyecko xumuu B 10 Kiacce
OCYILIECTBJISICTCSl 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHUH, TaKk u
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU ISl OTJICJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.
OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBJICHHE, Hay4dyHbIH (aKkT, TUIOTE3a, 3aKOH, TEOpus,
aHallu3, CHUHTE3, Kiaccuukaius, MNEPpUOIUYHOCTh, HAOIIOJCHUE, H3MEPEHHE, HKCIEPHUMEHT,
MOJETUPOBaHUE.

Oduzuka: Marepusi, SHEpPrus, Macca, aTOM, OJJIEKTPOH, MOJIEKyja, JHEPreTUYEeCKHil YpOBEHD,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BeIllecTBa, (U3UYECKUE BEIUYUHBI U €IUHULIBI UX
M3MEpEeHUsl.

buonorus: kmetka, opranusMm, Ouocdepa, oOMEH BeUIECTB B OpraHuzMe, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OEIKU, YIIIEBOIbI, )KUPBL, (DEPMEHTHI).

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IBI, MOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MNUIIEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO MHUTAHUS, MOIOIIME CPEJCTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKUE IperapaThl, MaTEPHaJIbl U3 MCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOIT'PAMMSBI 110 XUMHNHN HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBnuBaeT TPeOOBAHUS K pe3ylbTaTaM OCBOEHHs OOy4aroIMMHUCS MPOrpamm
cpeaHero obmero o6pa3oBaHUs (JIMYHOCTHBIM, METalpeIMETHBIM M MpeaMeTHeIM). HayuHo-



METOJMYECKON OCHOBOM [UIsi pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM
cpemHero o0Iero 00pa3oBaHuUs SBISETCS CHCTEMHO-IESATeIbHOCTHBIN MOIXO/.

B cooTBeTcTBUUM € CHUCTEMHO-AECSATEIHLHOCTHBIM MOJIX0JIOM B CTPYKTYpE JTMYHOCTHBIX PE3YJIbTATOB
OCBOCHHS TMpeaMeTa «XHUMHs» Ha YPOBHE CpPEIHEro o0mero oopa3oBaHuUs BBIICICHBI CIICIYIONINE
COCTaBJISAIOLIHE!

OCO3HAHME OOYYAIOIIUMUCA POCCHHCKOM TPAKIAHCKONW HWICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJU4Yre MOTUBAIIMU K 00Y4YCHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUH JTMIHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPAAUINI 0a30BOI HAYKU XUMMUH;

TOTOBHOCTb M CIIOCOOHOCTh 00YJarONIUXCsl PYKOBOACTBOBATHCSA B CBOEH JIEATEIbHOCTH 1IEHHOCTHO -
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH IIEJIOCTHON CUCTEME XUMHUUECKOT0 00pa30BaHMs;
HaJU4he TMPaBOCO3HAHUS IKOJIOTHYECKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBUTH 1I€JIM M CTPOUTH
KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE PE3yJAbTAThl OCBOCHHS NpeaMeTra «XUMHUS» JOCTUTAIOTCS B €AMHCTBE YYEOHOU U
BOCIIUTATENILHON JESATENHPHOCTH B COOTBETCTBUM C TYMaHMCTHYECKHUMH, COLUOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJi€aJlaMHd POCCHUHCKOTO T'pakJIaHCKOTo OOIIeCTBa,
MPUHATBIMH B OOIIECTBE HOpPMaMH M TpaBUJIAMU TOBEACHHS, CHOCOOCTBYIOIIMMH IIpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS 1 HDABCTBEHHOTO CTAHOBJICHHS JINYHOCTH 00yUJarOIIUXCSI.
JIngHOCTHBIE pPE3ybTaThl OCBOCHUS MpEAMETa «XHUMHUS» OTPaKaroT CHOPMUPOBAHHOCTH OTBITA
MO3HABATEIPHOM M TPAKTHUYECKOW EATETLHOCTH OOYYaIOIUXCS IO pean3alliid TPUHSATHIX B
00111eCcTBE IIEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00YJAIONTUMHUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB M 00sS3aHHOCTEH, YBOKEHHUS K 3aKOHY U
MIPaBOTIOPSIIKY;

MPEJICTaBJICHUS O COLIMATIbHBIX HOPMaxX M MpaBUiIax MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJICKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUECKOM JESITETLHOCTHU MPHU CO3/IaHUU YUEOHBIX MTPOEKTOB, PEIICHNUN
y4eOHBIX U MO3HABATENbHBIX 334, BHIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThl OPYTUX IMpHU
aHaJIM3€e pa3INYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS :

LIEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaClIeNI0 OTEYECTBEHHON XUMUU;
YBaXEHHsI K MPOLECCY TBOpPUECTBAa B 00JACTH TEOPUM U MPAKTHUUYECKOTO NPUMEHEHHUS XUMHH,
OCO3HAHHUS TOTO, YTO AOCTH)KEHUS HAYKU €CTh PEe3ybTaT JJIUTEIbHBIX HAOIIOACHUN, KPOTIOTIUBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHHM M TOCJIEAYIOIIEM aHalu3e HUHQOpMaluu o
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHNUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHBIE C XUMUYECKUMH SBJICHHUSMH, U TPUHUMATh
OCO3HAHHBIE PEIIeHHUs, OPUESHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
TOTOBHOCTHU OLIEHUBATh CBOE MOBEJCHUE U MOCTYNKHU CBOMX TOBAPHINEH C MO3UIUI HPABCTBEHHBIX
Y MPaBOBBIX HOPM M OCO3HAHME MOCIEICTBUI 3TUX NOCTYIKOB;

4) popMupOBaHHSA KYJIBTYPHI 310POBbS:

MMOHUMAaHHU [IEHHOCTEH 3/I0pOBOTO U 06€30MacHOro 00pasa KU3HH, HE0OXOJMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil OE30MacHOTO OOpallleHusl ¢ BEIECTBAMU B OBITY, MOBCEIHEBHOM XU3HU U B
TPYIOBOM JEATENBHOCTH;

MOHUMAaHMS [EHHOCTH TPaBWJ HHIWBUIYATHHOTO W KOJIJIEKTUBHOTO O€30TAcCHOTO TOBEJICHUS B
CUTYALIMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJIEICTBUIN U HEMIPHUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS allKOToJIsl, HAPKOTHUKOB,
KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:



KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEOBATENLCKON JEATENbHOCTH, OOLIECTBEHHO
II0JIE3HOM, TBOPUYECKON U APYIUX BUJAX JAESITEIbHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4acCTHE B PELLIEHUM MPAKTUYECKUX 3a/1a4 COLIMAIbHON HAIIPABJIEHHOCTH (B
paMKax CBOETro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YECHHIO MpOo(eccHil pa3mTudHOro pojaa, B TOM YHWCIE HAa OCHOBE
IIPUMEHEHUSI IPEAMETHBIX 3HaHUH 110 XUMHUH;

YBa)XEHUSI K TPy, JIOASIM Tpyia U pe3ybTaTaM TPYIAOBOU JESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY HWHIMBUAYalIbHOW TpaekTOopuu oOpa3oBaHus, Oymaymieit
npodeccun U peanu3anuy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCcOOHOCTEH K XMMHHU, HHTEPECOB U MIOTPEOHOCTEH 00IIecTBa;

6) 3x0J10rnUecKoro BOCIMTAHMA:

9KOJIOTMYECKU 11€J1IeCO00Pa3HOro OTHOILIEHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHMs TJIOOAJBPHOTO XapakTepa HSKOJOTWYECKHX MpoOieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JIOCTHKEHUM XUMHUHM Uil pELIEeHUS BOIPOCOB
PaIOHAIBLHOTO MPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HENPHATHS NEHWCTBUM, NMPUHOCAIIMX BPEJ] OKPYKAIOIIEH NPHUPOJHON Cpelne, YMEHHs
MIPOrHO3UPOBATh HEOJIArONMPUSTHBIE 3KOJIOTHUYECKHUE MOCIEACTBUS MPEANPUHUMAEMBIX IEHCTBUI U
MpeIoTBpaIlaTh UX;

HaJIMYUs Pa3BUTOrO 3KOJOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYpPBI, OIBITA AEITEIbHOCTU
9KOJIOTMYECKOM HamNpaBlIE€HHOCTH, YMEHHUS pPYKOBOJICTBOBATbCA HMHU B  II03HABaTEIbHOH,
KOMMYHHMKaTUBHOM W COLMAIbHOM NPAKTHKE, CHOCOOHOCTH M yYMEHHS aKTHUBHO IMPOTHUBOCTOSATH
UJe0J0ruu XeMmopoouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIIeCTBEHHOM MPAKTHKU;

MOHUMAaHU crienu(UKU XUMHUH KaK HayKd, OCO3HaHUs €€ posiu B (OPMUPOBAHUU PALlMOHATIBHOTO
HAayYyHOTO MBIIUICHUS, CO3JaHUM IEJOCTHOTO TPEJCTABICHUS 00 OKpYXKalolleM MHUpE Kak O
€IMHCTBE MPUPOJABI M YEIOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpodiIemM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOO0M 3HAYMMOCTH XUMHUHM JJIsi COBPEMEHHOM UMBUIM3alUU: B €€
I'YMaHUCTHYECKOW HANpaBICHHOCTH U BaXHOW pOJIM B CO3JaHUM HOBOWM 0a3bl MaTepuanibHON
KYJIBTYpPbI, PEIICHUU TJI00ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBON U SKOJOTHYECKON 0€30MacCHOCTH, B Pa3BUTUU MEAUIIMHBI, 00eCIIeYeHUH
YCIIOBUH YCIEIIHOTO TPY/AA U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KaXKJOTO 4ieHa OOIIeCTBa;
€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAaHUsI CYIIHOCTH METOJIOB MO3HAHHUS, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh TMOJy4aeMble 3HAHUS [UId aHalu3a u
O0OBSICHEHUS SBICHUN OKPYXKAIOIIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHM, YMEHUS JIeNaTh
000CHOBaHHbIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS JAHHBIX C IIENbIO
MOJIy4€HUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XUMHMYECKHWE 3HAHUS JJs pelieHdus npolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpECca K MO3HAHUIO U MCCIIEN0BATEIBCKON JESITENBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpEphIBHOMY O0Opa30oBaHHMIO U caMOOOpa30BaHUIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HaHUI 110 XMMHMHU B COOTBETCTBHUHM C )KU3HEHHBIMU NTOTPEOHOCTIMH;

HMHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InUHbIX cepax NpophecCHOHATBHOMN e TeTbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yabTaThl OCBOEHUS y4yeOHOTo mpeaMmera «XHMHS» Ha YPOBHE CPEIHEro
o0m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMble I (OPMHPOBAHHS  MHPOBO33PEHHUS  OOy4arOIUXCS  MEXAUCLUILIMHAPHBIE
(MexnpeaMeTHble) oOIIeHayYHbIe TOHATHUS, OTPaXKAIOIIKUE EJIOCTHOCTh HAYYHOM KapTHHBI MHpa U
cienn(uKy METOJIOB IMO3HAHMS, HMCIOJIb3YeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,



SHEprusi, sIBJICHUE, MPOIECC, CHCTEMa, HAyYHBIM (DAaKT, TPUHIHUI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, HCCIIeI0OBaHNE, HAOIIOICHNE, U3MEPEHUE, YIKCIICPUMEHT U JIPYTHE);

yYHHUBEpCAIbHbIC Y4eOHBIC JelicTBHS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISITHBHBIC),
obecnieunBaromue GopMUpoBaHUE (PYHKIIMOHAILHON T'PaMOTHOCTH M COIMATBHOW KOMIIETEHIIUU
oOyJaronuxcs;

COCOOHOCTh oOyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PCHUYCCKUE 3HAHWS W YHHBEpPCAIbHBIC Y4YeOHBIC JCHCTBHS B TIO3HABATCILHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbIE  pPE3YNbTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMH  YYCOHBIMU
MM03HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJISITHBHBIMH JICHCTBUSMU.

OByajieHHe YHUBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a30oBble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITENIFHO (DOPMYITUPOBATH M aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
OTIPENIETISATh LETU JCATENHHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU WX JOCTHKEHUS, COOTHOCUTH
pe3ynbTaThl IEATETLHOCTH C TIOCTABJIICHHBIMU EJISIMU;

WCII0JIb30BaTh TIPH OCBOCHUHW 3HAHUH MPUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIICISITh XapaKTepHBIC
MPU3HAKA TTOHATHH M yCTAaHABIMBATH UX B3aUMOCBSI3b, UCTIOJIH30BATh COOTBETCTBYIOIINE TOHSTHS
U1 0OBSCHEHUS OTJCNbHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(UKAIUN BEIIECTB U XUMUYCCKHUX PEaKIIN;
YCTaHABIIMBATh MMPUYNHHO-CIICJICTBEHHBIE CBSI3U MEXK/Ty U3YIaeMBIMHU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pacCyXJeHUs (WHIYKTUBHBIC, JEAYKTUBHBIC, IO AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBJICHUSAX, (OPMYIMPOBATh BBIBOABI U
3aKITIOUEHUS;

MIPUMEHSTH B MPOIIECCe TTO3HAHUS, MCIOIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
MpeoOpa3oBbIBaTh MOJEIbHBIE MPEJICTABICHUS — XUMHYECKUH 3HAK (CHMBOJI) DJIEMEHTAa,
XxuMuueckas Qopmyna, ypaBHEHHE XHMHUYECKON peakuuu — TpU pelIeHuH Yy4eOHBIX
MO03HABATENIbHBIX U MPAKTUYECKUX 3a/1ad, MPUMEHSATh Ha3BaHHbIE MOJIEIbHbBIC MPEICTaBICHUS s
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKI[Hil.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIHIA;
dbopMynupoBaTh LENH U 3aJla4d UCCIIEIOBAHUS, UCIOJIb30BaTh MOCTABICHHBIE U CaMOCTOSTEIbHO
chopMynupOBaHHbIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI Ui (POPMHUPOBAHUS
TUIOTE3bI IO MPOBEPKE MPAaBUILHOCTU BBICKA3bIBAEMBIX CYKJICHUH;

BIIQJIETh  HaBBIKAMH  CAMOCTOSATEIbHOIO  IJIAHUPOBAHUS W NPOBEIACHHUS  YUCHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsI HAOIIOAATh 3a XOJIOM IIPOIecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (OpMyIupoBaTh OOOOIIEHUS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEI0BAaHUSA, COCTABISITH OOOCHOBAHHBIM OTYET O MPOJIEIAHHOMN
pabore;

MpUOOpETaTh OMBIT YUYEHUYECKOW HCCIEAOBATENLCKON U TMPOEKTHON IEeSTeNbHOCTH, MPOSIBISTH
CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY MTOUCKY METOJIOB PEIlICHUs MPAKTUYECKUX 3a/1ad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCSA B PA3NUYHBIX HCTOYHUKAX HHPOpMAIMKM (HAYYHO-TIOMyJspHas IUTeparypa
XMMHUYECKOTO COJIEp’KaHus, CIpaBOYHbIE TMOCOOUs, pecypchl HHTepHeTa), aHaMM3UpOBATh
MHOPMALIUIO Pa3NUYHBIX BUAOB M (QOpPM TPEICTABICHUS, KPUTUYECKH OILIEHHWBATh €&
JIOCTOBEPHOCTH M HEIIPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3aPOCHl U MPUMEHATH Pa3IUYHbIE METOJbI MIPH MOUCKE U 0TOOpe MHpOpMaIUH,
HE0OX0IMMOM ISl BHITIOJIHEHUST Y4eOHBIX 3a71a4 OTIPEIEIEHHOTO THIIA,

MpHOOpeTaTh OMBIT HCMOJB30BaHHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHHA U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh OMTUMAIBHYIO POpMY TIpeacTaBiIeHUus HHGOpMaIUU (CXeMBbI, TpaduKH,
JarpamMMbl, TaOIUIBI, PUCYHKH U IPYTHE);



UCIOJBb30BaTh HAYYHBIN S3bIK B KAUeCTBE CPEACTBA MPH paboOTe ¢ XUMUYECKOH WHpOpManuei:
NPUMEHATh MEXIpeIMeTHbIe ((u3nyeckue W MaTeMaTH4ecKue) 3HAKW U CUMBOJBI, (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPECTBA HATJISIAHOCTH.

OgBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMM:

3aaBaTh BOMIPOCHI IO CYIIECTBY OOCYXKJaeMOW TeMbl B XOJ€ JAUANOra W/WIM JUCKYCCHUH,
BBICKa3bIBaTh  MJieH, (OpPMYJIHpPOBaThH CBOM  IPENJIOKEHUS OTHOCUTEIBHO  BBINOJIHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IpPE3CHTAllMed pe3yJlbTaTOB II03HABATEJIbHOM  JEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUU XUMHUYECKOTO IKCIIEPUMEHTA,
MIPaKTUYECKONH pabOThl MO0 HCCIIEOBAHMIO CBOMCTB M3y4aeMbIX BELIECTB, peajlu3alud y4eOHOTo
npoekta W (OPMYIHMPOBATH BBIBOJBI IO pPE3yJIbTaTaM TPOBENEHHBIX HCCIECAOBAHUN MYyTEM
COTJIaCOBaHUS MO3UIMH B X0J1€ 00CYX ACHUS U 0OMEHAa MHEHUSIMH.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiTABHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIBHO IJIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATENBbHYIO JI€ATEIbHOCTD, ONPEaeissl
e€ LenM U 3a/lauM, KOHTPOJMPOBATH U MO Mepe HEOOXOJIMMOCTH KOPPEKTUPOBAThH MpesiaracMblil
QITOPUTM JICHCTBUI MU BBINOJIHEHUN YY€OHBIX U MCCIIEI0BATENbCKUX 33/1a4, BEIOMpATh HanboJsee
3¢ ¢deKkTUBHBIA CMOCOO UX pEleHUus C Y4ETOM TMOJIY4YEeHHsS HOBBIX 3HAHUU O BEIIECTBAX U
XUMHUYECKUX PEaAKIINIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATHBI 10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHHS Kypca «OpraHudecKasi XUMHSD OTPaXKaroT:
chOpMUPOBAHHOCTh TPEICTABICHUNH O XUMHUYECKON COCTaBJISIONIEH €CTeCTBEHHO-HAYYHOU
KapTHHbl MHUpA, POJIM XMMHUHU B TMO3HAHUU SBICHUN NPHUPOJBI, B (POPMUPOBAHMM MBIIIICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIBHONM TI'PaMOTHOCTH, HEOOXOIUMON Ul  pelIeHUs
IPAKTUYECKUX 3a7ad M DSKOJIOTMYECKM OOOCHOBAaHHOIO OTHOILIEHHMSI K CBOEMY 370pPOBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHCTEMOM XMMHYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarollve MOHSTUS
(XMMMUYECKHI 3JIEMEHT, aToM, »JJEKTpPOHHas 000JI0YKa aToMa, MOJIEKyla, BaJeHTHOCTb,
JIEKTPOOTPHULIATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyras U
COKpalll€HHas1), MOJIb, MOJIIpHAsl Macca, MOJIAPHBIM 00BEM, YriepoaHbIM cKeseT, PyHKIHOHAIbHAS
rpyIna, paaukai, U30Mepusi, U30Mepbl, TOMOJIOIMYECKUN PsiJ, TOMOJIOTH, YTJI€BOIOPObI, KUCIOPO
U a30TCoJIepKalle COCIUHEHNs, MOHOMED, TOJIUMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYIIPHBIE
COEJIMHEHUS); TEOPUU M 3aKOHBI (TEOpUs CTPOEHMsI opraHmdeckux BemecTB A. M. byrieposa,
3aKOH COXPAaHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK  XHMUHU;
MHUPOBO33pDEHUYECKHE 3HAHMA, JIeKallde B OCHOBE IOHMMAHHUS NPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SBJICHUH, (aKTOJIOIMUYECKHE CBEJEHHUS O CBOWCTBAX, COCTaBe, IOJYYEHUU U
0€30I1aCHOM MCIIOJIb30BAaHUU B@)KHEHIINX OpPraHMYECKUX BEIIECTB B OBITY W NPaKTHUYECKOU
NeATeIbHOCTH YeJIOBEKa;

C(OPMHUPOBAHHOCTh YMEHHUI BBIABIIATH XapaKTepHble NPU3HAKU IOHATUH, YCTaHABIMBATh MX
B3aMMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIME IOHATHUS INPH ONUCAHWU COCTaBa, CTPOEHUS U
IIpeBpaIleHUI OpraHNnYeCKUX COeTMHEHU;

C(OPMHPOBAHHOCTh YMEHHUH  HCMOJIb30BaTh XMUMHMUYECKYIO CHMBOJIUKY JUISI  COCTaBJIEHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM) (HopMyT OpraHMYECKUX BEIIECTB U
YpaBHEHUH XUMHUYECKUX peakUui, W3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHWYECKUX BELIECTB IS
WUTIOCTPAIIMK UX XUMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX BEIEeCTB
[0 UX COCTaBy M CTPOEHHIO K OIpEAeNEHHOMY Kiaccy/Tpymnme COelMHEeHMH (YrieBoJOpobl,
KHUCJIOPOJ M a30TCOJEpKalllie COEIUHEHHs, BBICOKOMOJIEKYJSIPHbIE COEIUHEHUs), JaBaTh UM
Ha3BaHus 1o cuctemarndeckoil Homenkiatype (IUPAC), a Takke NpUBOJIUTH TpPUBUAIBHBIC
Ha3BaHUS OTJICJIbHBIX OPraHMYECKUX BEIIECTB (3TWJIEH, MPONMJIEH, aleTWIEH, ATUJICHIJIUKOJIb,



rIiepuH, (eHosd, (opMalbAerHll, aleTalbJeru]l, MypaBbHHAs KHCIOTA, YKCYCHas KHCIOTa,
OJICMHOBAs KUCJIOTA, CTEApUHOBAs KUCIIOTA, TII0K03a, PPYKTO3a, KpaxMall, [eJUTi0I03a, TIHIUH);
c(OPMHUPOBAHHOCTH YMEHHS ONPEICTATh BUIBI XMMUYECKON CBSI3U B OPraHUYECKUX COCTHMHEHUSX
(omHaApHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOXKEHUS TEOPUU CTPOCHUSI OPTraHUYECKHX BEIIECTB A.
M. ByrnepoBa s 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH
COXPAHEHHUSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHUE, (PU3MYECKHE U XUMHUYECKHE
CBOMCTBa TUIHMYHBIX MPEACTAaBUTEIEH PA3IIMUYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STHWJICH, MPOIWJICH, ameTwuieH, OyramueH-1,3, mermnOyraameH-1,3, OEH30JI, METaHOJ, A3TAaHOIN,
STUJICHTJIUKOJb, TJIULEPUH, (EHOJI, alueTalbJeTu], MypaBbuHAas U YKCYCHas KHUCIOTHI, TJIFOKO03a,
KpaxMmaj, LeJUII0J03a, aMUHOYKCYCHasi KHUCJIOTa), WJUIIOCTPUPOBATH M€HETHUYECKYIO CBA3b MEXAY
HUMHU YpaBHEHHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKHX PEAKIHUI C UCIOJb30BAaHUEM CTPYKTYPHBIX
(opmyu;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHHKHU YIJIIEBOJOPOIAHOIO ChIPbs (HEPTH,
MIPUPOJHBIN Ta3, yrojb), cIocoObl X NepepalOTKHM U MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHHMH IPOBOJUTH BBIYMCICHHUS 10 XUMUYECKHMM YpaBHEHUSM (Macchl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA MJIU MPOJIYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIHH);

chOpMUPOBAHHOCTh YMEHHH BJIAJAETh CHCTEMOW 3HAHMH 00 OCHOBHBIX METOJIaX HAY4YHOTO
MO3HAHUS, UCTOJIb3yEMbIX B XUMUU MIPU U3yYEHUH BEIIECTB U XMMHUECKUX SIBJICHUM (HaO0IeHHE,
U3MEpeHue, SKCIIEPUMEHT, MOJIEIMPOBAHHUE), UCIOIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS IS
MPUHATHS PElIEHUN B KOHKPETHBIX J>KM3HEHHBIX CHTYAIUSX, CBS3aHHBIX C BEIIECTBAMU M HX
IIPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHHM COOJIIONAaTh TIpaBWja IOJIH30BAHUS XHUMHYECKOW TOCYIOW U
abopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MpaBWIa OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH MIAHUPOBATH U BBITIOIHATH XUMHUECKUN SKCIIEPUMEHT (IIpEeBpaLiCHHS
OpPraHMYECKUX BEUIECTB IIPM HArPEBAHMM, IIOJIYYEHHE OSTHUJIEHA W HU3Y4YEHHE €ro CBOMCTB,
KaueCTBEHHbIEC PEAKI[MH OPraHWYEeCKUX BEILIECTB, JIeHATypalus OeIKOB IpU HAarpeBaHUU, IIBETHHIE
peakiuu OENKOB) B COOTBETCTBUM C NPaBHJIAMU TEXHUKH O€30MacHOCTH MHpH OOpalieHuH ¢
BEIIECTBAMU U JIaDOpPAaTOPHBIM O00OpYIOBaHHEM, MPEACTABIATH PE3YJIbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX peakuuid u (HopMynupoBaTh
BBIBO/IbI HA OCHOBE TUX PE3YJbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAJIM3UPOBATh  XHMUYECKYI0  HHMOpMalHIo,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popmalu, HTEpHET U IPYTHX);
chOpMUPOBAHHOCTh YMEHHUI COONIOATh MpaBHJIa HKOJOTHYECKU 1eIecooOpa3HOro MOBEACHUS B
ObITYy W TPYIOBOM JAEATEIHLHOCTH B IENAX COXPAaHEHHUS CBOErO 3J0POBbS U OKpYXKaIOIIeH
MPUPOJHON Cpelibl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3Mbl ONPENEIEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMAas cMbica mokazatens [IJIK, mosicHATh Ha mpumepax crocoOb
YMEHBUIEHUS U MPEAOTBPALICHUS UX BPEAHOTO BO3/ICUCTBUS Ha OPraHU3M YEJIOBEKA;

U1l 0OyJaromuxcs ¢ OrpaHUYCHHBIMUA BO3MOXHOCTSIMM 3/I0pOBbs: YMEHUE MPUMEHSATH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METO/IaX [TO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHUN;

U1 CHENbIX M CJIA0OBUIAIIMX OOYYaIOUIUXCS: YMEHHE MHCIOJIb30BaTh pelibe(hHO-TOUECUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KounuecTBo yacos DJIEeKTPOHHbIE
Ne | HammeHoBaHMe pa3e/ioB U TeM K I (uudgposbie)
/1 | NporpaMmbl Bcero OHTPOJIBHLIC | LIPAKTHHECKHE | o5ha308aTebHbI
padoThI padoThI
pecypcenl

Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHN4YecKOi XMMHHU

[IpenMer opraHMYEeCKON XUMUH.

1.1 | Teopus cTpoeHHsI OPraHUUYECKUX 3
coenuHeHuit A. M. byrieposa
Wroro mo pazueny 3
Pa3nes 2. YrieBoaopoabl
21 [IpenensHBIE YrIIEBOAOPOIBI — 5
QJIKaHBI
29 HenpenenbHbIe YTIeBOIOPOIHL: 6 1
QJIKEHBI, AJIKATUCHBI, aJIKIHBI
2.3 | ApoMaTH4ecKue yrieBo10pOIbI 2
24 [IpupoaHbIE HCTOYHHUKHU 3 1
YIIIEBOJIOPOJIOB U HX IepepaboTka
Wroro mo pazueny 13
Pasznea 3. Kuciopoacoaepskanue opranndeckue coeJuHeHUst
3.1 | Cnuptel. DeHon 3
Anbnerunpl. Kap6onosbie
3.2 KuCIOTHI. CloXHBIE 3PHUpbI ! 1
3.3 | YrueBosl 3 1
Hroro mo pazgeny 13
Pasznen 4. A3oTcoaepxkaiye opraHnyecKkue coeIuHeHus
4.1 ‘ AMMHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Pa3znen 5. BbicokoMoJieKyJIsIpHbIE COeINHEHU S
5.1 ‘ ITnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34 5 5

I[TPOTPAMME




IHOYPOYHOE INVTAHUPOBAHME 10 KJIACC

KoanuectBo yacos DJIEeKTPOHHbIE
[
Jrj;—n Tema ypoka Beero Konrtpoasubie | [IpakTuyeckue i[:;‘?eﬂl/lﬂ :)Ig[?a[;?)l:;eenbﬂme
padoThbI padoThbI pecypesI
1 [Ipenmer oprannueckoi XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1
3HaYEHUE
2 Tﬂeopm[ CTPOEHHUs OpraHnyeckux coennHennit A. M. byrneposa, 1
€€ OCHOBHBIE TIOJIO’KEHUS
[IpencraBienue o ki1accuuKay OpraHnYecKuX BELIECTB.
3 Homenknarypa (cucremMarnyeckas) 1 TpUBHAJIbHBIE Ha3BaHUS 1
OpraHMYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN P 1
5 MertaH 1 3TaH — IpocTeNIne MPEACTABUTENN ATIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTWIICH U TIPOMUIIEH — MPOCTEHIINE MPEACTABUTEIH AIKEHOB 1
8 HpaKTI/I?eCKaSI pabota Ne 1. «[Tonydyenue s3TuiieHa U U3y4eHUE 1 1
€ro CBOMCTB»
9 Anxanuensl. byranguen-1,3 u metrnnOyranuen-1,3. [lomyuenue 1
CUHTETHYECKOTO KaydyyKa 1 pe3UHbI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, TOMOJIOTMYECKUI 1
pAn. ALETHIEH — NPOCTEUIINI TPEACTaBUTEIb AIKHHOB
11 BrruucieHus 1o ypaBHEHHUIO XUMUYECKOU PEaKIIiU 1
12 ApeHbl: 6eH3011 ¥ ToTyoJ. TOKCHYHOCTh apEHOB 1
13 I'enetnyeckas cBsI3b YIIeBOJAOPOIOB, IPUHAICKAIINX K 1
pa3IMYHbBIM KJIaccaM
14 [IpupoaHbIle HCTOYHUKH YTIIEBOJAOPOOB: MPUPOAHBIM ra3 u 1
NOMYyTHbIE He(TsIHbIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKU
15 IIpupoaHble HCTOYHUKH YIIIEBOJAOPOJOB: IPUPOAHBIM ra3 u 1
NOMYTHBIE He(TsIHbIE ra3bl, HePTh U NMPOIYKTHI €€ nepepaboTKU
16 | KontposabHas paboTa 1o pazjieny «YIIeBoa0poabh» 1 1




Hpel[eJIBHBIC OHOATOMHBIC CIIMPTHI: MCTAHOJI U 3TAHOJI.

17 1
Bopoponnas cBsi3b

18 MHOT0aTOMHBIC CITUPTHI: ATHIICHTIIUKOJIb U TIUIEPUH 1

19 @e}ion: CTPOCHHE MOJICKYIIbI, PU3NICCKUEC U XUMUUCCKUC 1
CBOWCTBa, MPUMCHCHHE

20 Aunbrierupl: GopMabACTUI U alleTATBICTH. ALIETOH 1

21 OIHOOCHOBHEIE TpeIeIIbHBIC KAPOOHOBBIC KHCIOTHI: MypaBbHUHAS 1
1 YKCyCHast

29 [Tpaktuueckas padota Ne 2. «CBo#cTBa pacTBOpa YKCYCHOM 1
KHCIIOTBI»

23 CreaprHOBas U OJICMHOBAS KUCJIOTHI, KaK MPEICTaBUTEITH 1
BBICIIMX KapOOHOBBIX KHCIIOT

24 Mrzma KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIICE 1
JIeHCTBHUE

o5 CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. 1
IMuaponus cinoxHbIX 3(GUpoB

26 Kupsr: runponus, NpuMEeHEeHHEe, OMOJIOTHYECKas POJIb )KUPOB 1

27 VYrieBoapl: cocTa, Kiaccudukamus. Bakueiime 1
MPEACTaBUTENH: TIIIOK03a, (hPYKTO3a, caxapo3a

28 Kpaxman u niemnono3a Kak mprupoIHbIe TTOTMMEPHI 1

29 KontponbHas padoTa no pasaeny «Kuciaopoacoaepxkaime 1
OPraHUYECKUE COCTUHEHUSY

30 AMUJHBI: METHJIAMHMH U aHHIUH 1

31 AMMHOKHUCIIOTHI Kak aM(OTEPHBIEC OPraHUYECKUE COCTUHCHUS, UX 1
ouoJjiornyeckoe 3HaueHue. [lentuapl

32 benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHbIE COSTMHEHUS 1

33 OCHOBHBIE IOHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX COeTMHEHUN 1

34 OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCIMHEHHIA. 1
[TnacTMacchl, KayqyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 YYEHUKA
METOJIWYECKHAE MATEPUAJIBI JIUISI VUUTEJISA

IIAD®POBBIE OGPA30BATEJLHBIE PECYPCHI 1 PECYPCBI CETH UHTEPHET



