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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1Mo XUMHHM Ha YpPOBHE cpenHero oOmero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit @enepanum»,
TpeOOBaHMI K pe3yiabTaTaM OCBOCHUsS (efepaibHON 00pa30BaTEIIFHON MPOTPaMMBbl CPEIHETO
obmero oo6paszoBanus (POIl COO), mnpencraBieHHbIX B DenepaibHOM TrOCYIapCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmu mnpenonaBaHus y4eOHOTO TMpeaMera
«Xumusi» B 00pa3oBaTebHBIX opranuzanusax Poccuiickoit denepainu, peann3yronmX OCHOBHBIC
oOpa3oBaTelbHbIe TPOTPAMMBI, U OCHOBHBIX TNOJOXKEHUH «CTpaTerrmu 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 XHMHH, K ONPENEICHUI0 OOIIel CTpaTeruu
00yueHus1, BOCIIMTAHUS U Pa3BUTUsI OOYUAIOIINXCS CPEACTBAMHU y4eOHOro mpeameTa «XUMUs s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyanbHble mosiokerus ®I'OC COO o
B3aMOOOYCIIOBJICHHOCTH TIEJIEH, COJep KaHusI, Pe3yJbTaTOB OO0ydeHUs W TpeOOBaHUN K YPOBHIO
IMOATOTOBKH BBIITYCKHHUKOB.

Xumudeckoe o0pa3oBaHHE, MOJYy9aeMO€ BBIMYCKHUKaMH 0O0Ie00pa3oBaTeIbHON OpraHu3aIliy,
SBIISIETCSI HEOTHEMJIEMOW YacThi0 WX 00pa3oBaHHOCTH. OHO CIYXHT 3aBEpIIAIONIM 3TarioM
peaiu3aliii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KAacaroTCs IO3HAHHS 3aKOHOB
npupobl, (POPMUPOBAHUS MUPOBO33PECHUS U OOIIEH KYJIbTYphl YEIIOBEKA, a TaKKE IKOJOTHUECKU
000CHOBAaHHOTO OTHOIICHHSI K CBOEMY 3[I0POBBIO U MPHPOTHON cperne. Peanm3yercs XuMu4eckoe
o0OpazoBaHue OOy4alONIMXCS HAa YPOBHE CPEIHEro oOIiero oOpa3oBaHHs CpPEACTBAMU Yy4eOHOTO
npeamera « XUMHS», COJICPKAHUE W TIOCTPOCHHE KOTOPOTO OTPEICICHBI B IPOrpaMMe 10 XUMHUH C
yu€ToM cnenu(puKu HayKu XUMHH, e€ 3HAUYCHUS B MO3HAHUH MPHPOJBI U B MaTePHAIBLHON JKU3HU
oOmiecTBa, a Takke C Y4ETOM OOMUX IeNed W TPUHIUIIOB, XapaKTEPU3YIONIMX COBPEMEHHOE
COCTOSIHAE CHCTEMBI CpeIHETo 00mero oopasosanus B Poccuiickoit denepanmu.

XuUMHUS Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyi pojib B COBPEMEHHOM
UMBUIU3ALMU, B CO3JIaHUM HOBOM 0a3bl MarepualibHOM KyabTypbl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMHpOBaHKE PALMOHATIBHOTO HAYYHOTO MBIIIJICHHS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY)KaIOIlleM MHUpE KaK O €JUHCTBE MPHUPOJAbI M YEIOBEKa, KOTOpoe (GOopMHUpYeTCs B XHUMHH Ha
OCHOBE MMOHMUMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXTY
CTPOEHHUEM BEIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo BSaHMOHCﬁCTBYH C APpYIruMH €CTCCTBCHHBIMU HAayKAMH, XUMHS CTaJIa HEOTHEMJIEMOM YaCThIO
MHpOBOﬁ KYJIBTYPHI, HeO6XOI[I/IMBIM YCJIOBUECM YCIICHIHOI'O Tpyda W JKH3HU KaXKAOTO YICHA
O6H.I€CTBa. COBpCMCHHaH XUMHA KaK HayKa CO3MIAATCIIbHAA, KAaK HAayKa BBICOKHX TEXHOJIOT UM
HaIlpaBJICHA Ha pCHICHUC r100abHBIX npo6neM YCTOI‘/’ILII/IBOFO Pa3BUTHA YCIIOBEUCCTBA — CBIpBeBOI\/’I,
3HepreTquCKOﬁ, HI/IH_ICBOI\/’I, HKOJIOTHYECKON 0€30IMacHOCTH U OXpaHbI 310POBbA.

B cootBeTcTBMM ¢ OOIIMMHU LEJNSIMU U NPUHIMIIAMHU CPEAHEro oOIIero oopa3oBaHus coJepkKaHHue
npeamera  «Xumus»  (10-11  kmaccel, 0a30BbIi  YpOBEHb H3Yy4YEHMs) OPHEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOJTrOTOBKY OOYYAIOLIUXCS, HEOOXOIUMYI0 UM JUis
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLUYyMa,
POJI0JDKEHHs 00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

COCTaBJ'IﬂIOH_II/IMI/I npeameTa «XUMHS» SBISIOTCS 0a30BBIC KYpCbl — ((OpFaHI/I‘-ICCKa}I XUMUA» HU
«O6ma;1 U HEOpraHHU4YeCKasd XUMHA», OCHOBHBIM KOMIIOHCHTOM COJACPIKAHHUA KOTOPLIX ABJIIAKOTCIA



OCHOBBI 0a30BO HAyKH: CHCTEMa 3HAHHK 10 HEOPTAaHMYECKOW XMMUU (C BKIIOYCHHEM 3HAHUM W3
oOmield XuMUM) U oprannyeckor xumun. @opMHUpPOBaHUE TAHHON CUCTEMbI 3HAHWHA MPU U3yUCHUU
npeaMera oOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOTrOoOpasusi BEHIECTB HAa OCHOBE
OOMIMX MOHSTUH, 3aKOHOB U TEOPUNA XUMUH.

Crpykrypa coaepkanusi KypcoB — «Opranndeckas Xumus» U «OO0IIast 1 HEOPraHWIECKask XUMHUSD)
chopMHpoOBaHa B MPOrpaMMe 0 XMMHH Ha OCHOBE CHCTEMHOTO TOJXOJa K U3Y4EHUIO YIeOHOTO
MaTtepuaia U 0OYCIIOBIICHA MUCTOPHYECKA OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMPEICIIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHUHU BELIECTBA PAaCCMAaTPUBAKOTCS Ha
YPOBHE KIIACCUYECKOW TEOPHH CTPOCHHS OPraHWYECKUX COCIUHCHHM, a TaKkKe Ha YPOBHE
CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX TPEJCTaBIEHUN O CTpoeHuH BemecTB. CBeaeHus o0
M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCSI B Pa3BUTHH — OT YIJIEBOJOPOJIOB JIO CIIOKHBIX
OMOJIOTMYECKH AaKTUBHBIX COEIUHEHMH. B Kypce opraHMueckoil XUMHUU TOJIy4arOoT pa3BUTHE
chopMupOBaHHBIC HA YPOBHE OCHOBHOTO O0IIETr0 00pa3oBaHus MepBOHAYAIbHBIC MPECTABICHUS O
XUMHUYECKOU CBsI3HU, KHaCCHq)HKaHHOHHBIX IMpHU3HaKax BCIICCTB, 3aBUCUMOCTHU CBOICTB BCIIIECCTB OT
X CTPpOCHUAA, O XUMHAYECKOU peaKkmuu.

[Tox HOBBIM YrjoMm 3peHHUs B mpeaMere «XuMus» 0a30BOro ypoBHS pacCMaTpPUBACTCS M3yYEHHBIN
Ha YpPOBHE OCHOBHOIO OOIIEro oOpa30BaHUs TEOPETHUYCCKUH Marepwal W (aKTOJOTHYSCKUE
CBEJIECHHs O BEIIECTBAX W XUMHUYECKOM peakimu. Tak, B YaCTHOCTH, B Kypce «OOmas u
HEOpraHWYecKass XHMHs» OOyJarONIMMCS TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOT0 3aKOHA C OOIIETEOPETHUYECKUX W METOIOJOTUUYECKUX TMO3HIINMA, TIIyO)Ke TOHSTH
HCTOPUYECKOE H3MEHEHHE (YHKIMHA 3TOr0 3aKOHa — OT 0000mammeid a0 OOBACHSIOMEH H
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHM O BaXHEHIIUMX BEIIECTBAX, HMX COCTaBe, CTPOCHUH, CBOWCTBax H
MIPUMEHEHHH, a TAKKE O XUMHUUYECKHX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 kimaccoB  simeMeHTaMHM  COACP)KAHUSA, HMMEIOIIMMU
KyJIbTYpOJIOTHYECKUA ¥ TPHUKIQJAHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TOHHUMAHHIO
B3aMMOCBSI3W XHMHHM C JPYTMMH HayKaMH, pacKpbhIBalOT €€ poJib B TO3HABaTEIbLHOU W
MPAKTUYECKOW JIEATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHTAaHHIO YBAKEHHS K IPOIECCY
TBOpYECTBA B 00JIACTH TEOPHHM M MPAKTHYECKUX IMPUIOKCHHA XUMHUHU, MOMOTAIOT BBIMTYCKHUKY
OPHEHTHPOBATHCSI B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX MPOOJIeMax, CBSA3aHHBIX C XUMUCH,
KPUTHYECKH OCMBICIUBATh HMH(OpPMAIMI0O M NMPUMEHATHh €€ I TOTOJHEHUS 3HAHUH, pelIeHUS
WHTEJUJIEKTYaTbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIEIOBATEeNbCKUX 3aJad. B menom coxaepikaHue
yuebHoro mpeamera «XUMHs» JAaHHOTO YPOBHS U3YyYEHHUS OPUEHTHPOBAHO Ha (POPMHUpPOBAHHUE Y
oOyyaronmxcs MHUPOBO33PEHUYECKOM OCHOBBI ISl MOHMMAaHMsS (GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHUaIbHOE EJUHCTBO HEOPraHWYEeCKOTO0 W OPraHu4ecKoro Mupa, oOyCIOBJICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SBICHUHN MyTEM IKCIIEPUMEHTA U
pelleHus TMPOTUBOPEUMH MEXAy HOBBIMU (DaKTaMU U TEOPETUYECKHMH MPEANOChUIKAMH,
OCO3HAHHE POJIM XMMHH B PEIIEHUH 3KOJOTHYECKUX MpoOJeM, a Takxke MpolieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3/IaHNS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B nmnnaHe pemeHus 3agay BOCHUTAHHUSA, PA3BUTHS M COLMAIM3ALMU OOYYAIOUIUXCS HPUHATHIE
IIPOrpaMMONl 0 XMMHM MOJAXOJbl K OIPEAEICHUI0 COACpXkKaHWS W TOCTPOEHUs IpenMera
peaycMaTpuBaloT (OPMUPOBAHME YHHMBEPCAJIbHBIX Y4EOHBIX JAEHCTBHM, HMeEOUMX 0a30Boe
3Ha4YeHHUeE Ul Pa3InYHbIX BUJOB JIEATEIBLHOCTH: pellleHus IpobieM, MOUCKa, aHaJIu3a U 00paboTKU
uHboOpMalUY, HEOOXOAUMBIX JUIs MpUOOpETEeHUs] OMbITa MPAKTUYECKOH M MCCIeN0BaTENbCKON
JESITEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TIO3HAHUH XMUMHH.



B mpaxTHke mpenojaBaHHs XMMHHM Kak Ha YpOBHE OCHOBHOTIO 00IIero oOpa3oBaHMs, TaK U Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMs, IPU OIPENEICHUM COJEP)KATEIbHONW XapaKTEPUCTHKU
Lene M3ydeHHs [peAMETa HalpaBICHUEM IE€PBOCTENEHHOM 3HAUYMMOCTH  TPaJWLIMOHHO
npu3Haércss  (QOPMHPOBAHHE OCHOB XHMHUYECKOM HAayKM Kak OOJaCTH  COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTUUECKOM JIEATEIbHOCTH YEJIOBEKAa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOYKM 3pEHUS TAaKOW MOJXOJA K OINPEICNCHUIO Iiesield HU3ydeHUs
IpeMeTa SBJISETCS BIIOJIHE OIPaBIaHHBIM.

CornacHO JTaHHOW TOYKE 3pEHUS IJIABHBIMH LIEJISIMU U3Yy4eHHUS IpeaMmeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBAISAIIOTCA:

e (opMUPOBAaHHE CHUCTEMbl XHUMHUYECKHX 3HAHUW KaK BaKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa, B OCHOBE KOTOPOW JIEKAT KIFOUEBBIE TMOHATHA,
dbyHIaMeHTaNbHBIE 3aKOHBI W TEOPUM XHWMHH, OCBOCHME S3bIKa HAayKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JIOCTYIHBIX O0O0OOIIEHWH MHPOBO33PEHUECKOTO  XapakTepa,
O3HAKOMJIEHHE C UICTOPHUEN UX PA3BUTHS U CTAHOBIICHHUS;

e (GopMHUPOBaHHE W Pa3BUTHE TPEACTABJICHHA O HAYyYHBIX METOJaX IMO3HAHUS BEUIECTB W
XUMUYECKUX PEaKIUid, HEOOXOIUMBIX ISl TPUOOPETCHUS YMEHUI OPUEHTUPOBATHCS B MUPE
BEIIECTB M XHUMHUYECKUX SABJICHUW, UMEIOUIMX MECTO B MPHUPOJE, B MNPAKTHUUYECKON U
IMOBCETHEBHOM KM3HU,

e pa3BUTHE YMEHHI U CIOCOOOB JEATEIBHOCTH, CBSI3AHHBIX C HAOIIOJCHUEM U OOBSICHEHHEM
XUMHUYECKOTO OJKCIEpPUMEHTa, COOMI0IeHneM TMpaBwil 0€30MacHOro OOpameHust ¢
BEIICCTBAMHU.

Hapsimy ¢ aTuM, cojiepkaTeiibHas XapaKTEpHCTHKAa IIeJIed W 3aJa4 HM3y4deHHs IpeaMeTa B
MpOrpaMMe MO XMMHH YTOYHCHA W CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMH IMPHOPHTETAMU B
cucTeMe cpemHero oomero oOpasoBanus. CeroaHs B MPENoOJaBaHUU XUMUU B OOJIBIIECH CTETICHH
oTHaETCs MPENOYTCHUE MPAKTUICCKON KOMITOHEHTE COICpyKaHUs 00yUYCHHS, OPUCHTHPOBAHHOM Ha
MOJATOTOBKY BBIITYCKHHMKA 00IIe00pa30BaTeIbHON OpraHU3alliy, BIaICIONIEro He Ha0OPOM 3HAHMIA,
a (PYHKIMOHAIBHOH TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMCHHSIMH aKTHBHOTO IOJYYCHHS
3HAHHMW W TIPUMEHEHUS UX B PEATbHOM KU3HU JIJIS PEIICHUS MPAKTUYCCKUX 3a]1a4.

B cBsa3u ¢ aTiM IIpU U3YUCHUU ITPEAMETA «XUMHUD) JOMHUHHPYIOIIECEC 3HAUCHUEC HpI/IO6peTaIOT TaKHe
Oeian U 3aJa4u, Kak:

azarTanusa o6y11afou11/1xc;1 K YCIOBUAM JUHAMHUYHO PA3BUBANOLICTOCSA MHpPaA, (bOpMI/IpOBaHI/Ie
HUHTCJUICKTYAJIbHO pa3BHTOﬁ JINYHOCTHU, TOTOBOM K CaMOO6paSOBaHI/IIO, COTPYAHHUYICCTBY,
CaMOCTOATCIIbHOMY MNPHUHATHUIO TI'PaMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CUTyalUIX,
CBs3aHHBIX C BCHICCTBAMU U UX IPUMCHCHHUCM ;

dbopMupoBaHre y O0OYYarOIIMXCS KIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIWI), HMEIOIINUX
YHHUBEpPCATbHOE 3HAYCHHE MJIs DPA3JIUYHBIX BHUJOB JIEATEIBHOCTH: pEIICHHUS MpoOsieM, MOUCKa,
aHanu3a U 00paboTku wuHpOpManKUK, HEOOXOTUMBIX JUIsI TMPUOOPETEHHs OMbITa ACSTEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XXHOE€ MECTO B TO3HAHWM XUMHUHU, a TaKXKE IJs OLEHKA C TO3MUIMNI
IKOJIOTHYECKONH O€30MacHOCTH XapakTepa BIHMSHHUS BEUIECTB W XUMHUYECKHX IMPOIIECCOB Ha
OpraHU3M Y€eJIOBEKA U MPUPOJHYIO CPENY;

Pa3BUTHUC TIO3HABATCJIBHBIX HHTCPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPUYCCKUX crocoOHOCTeH
O6yLIElIOH_II/IXC$IZ CIIOCOOHOCTH CaMOCTOSTEIIBHO HpI/IO6pCTaTB HOBBIC 3HaHUA 110 XHMHH B
COOTBETCTBHUH C XHN3HCHHBIMU HOTpGGHOCTHMI/I, HCIOJIb30BATL COBPEMCHHBIC I/IH(I)OpMaL[I/IOHHLIe



TEXHOJIOTUH ISl TOMCKAa M aHajlu3a y4eOHOH M Hay4HO-NOMYJSPHON HMH(GOPMAIMH XUMHYECKOTO
COJICpKaHUS;

dbopMHpOBaHHE W Pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHUS,
HaO0JI0IaTeIILHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOUMEBI, B YACTHOCTH,
MIpU TUIAHUPOBAHUU U MPOBEACHUU XUMHUYECKOTO YKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcsi yOeXJEHHOCTH B I'yMaHHCTHYECKOW HAIpaBIC€HHOCTU XUMUH, €€
BOXHOH pOJM B pEIICHUH TJIO00aTbHBIX TMPOOJIEM palMOHAIBHOTO MPUPOAOIOIH30BAHNS,
IIOIIOJIHEHNSI JHEPreTHYECKUX PECypCOB M COXPAHEHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEpEe’KHOTO OTHOILIEHUS K MPHUPOJE U CBOEMY 3/I0pPOBbIO, a TaKKe MPHUOOPETEHU st
ONBITa MCHOJB30BAHUS IOJIYYCHHBIX 3HAHWM U1 NPHUHATHSA I'PAMOTHBIX PEHICHUN B CUTYalHsX,
CBS3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B yduebHoM miane cpeanero oOrero oOpazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJWT B
COCTaB MPeIMETHOU 00J1acTH «ECTeCTBEHHO-HAYIHBIC TIPEIMETHIY.

OO6mree yuciao 9acoB, OTBEACHHBIX I M3YYCHHS XUMHH, Ha 0a30BOM YPOBHE CpETHEro OOIIero
obOpasoBanwusi, coctapisieT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 gac B HEnEIIO)



COIAEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOH XMMHHU

[IpenmeTr opraHnyeckoil XUMUU: €€ BO3HUKHOBEHHUE, Pa3BUTHUE M 3HAYEHHUE B IOIY4YECHUU
HOBBIX BEUIECTB U MarepuaiioB. Teopus cTpoeHus opraHuueckux coenuHenuii A. M. byrneposa, eé
OCHOBHbIE TOJ0KeHUsA. CTpyKTypHbIE (DOPMYJIbl OpPraHUYECKUX BELIECTB. [ OMONOTHs, U30MEpPHUS.
XUMHUYECKas CBSA3h B OPTaHUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kinaccuukanuu opraHudeckux BeniecTB. HoMeHkaTypa opraHM4ecKux
COeIMHEHUH (cucTeMaThyeckas) U TPUBUAIbHbIE Ha3BaHUs Ba)KHEHIIMX IpPEICTAaBUTEIEH KiIaccoB
OpraHMYECKHX BEIIECTB.

DKCIIepUMEHTAIbHbIE METOJAbl W3YyUEHHUS BEIIEeCTB M UX MPEBpAILEHUN: O3HAKOMJIEHUE C
oOpa3laMu OpraHMYECKHX BEIIECTB M MaTepHajllaMd Ha HMX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpraHMYECKUX BEIECTB, HAOIIOEHUE U ONMKCAHUE JIEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILECHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuH (TU1aBleHHEe, 0OYIIIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMH psa. MeTraH M 3TaH — MpOCTEHIINE
MIPEJICTAaBUTENN aJKaHOB: (PU3NUYECKHE U XMMHUYECKHE CBOMCTBA (pEeaKkuu 3aMelleHusl U TOPeHus),
Hax0XJIeHHE B IPUPOJIE, IOJyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAl. DTWIECH U MPOINUJIEH — MPOCTEUIINe
MPEICTaBUTENN AJIKCHOB: (DU3WYECKWEe M XMMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUS,
raJIOTeHUPOBAHUS, TUIPATALIUU, OKUCIICHHS U MOJIMMEPHU3AIIH), IOJYyYeHHE U TPUMEHEHHUE.

Ankamuensl: Oyraauen-1,3 w wmetunOyramueH-1,3: CTpoeHHE, BaKHEUIINE XHUMHYECCKHE
cBoiicTBa (peakius noiauMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHHS, TOMOJIOTUUECKHUH Psifl. ALIETUIICH — PO CTEHTIITNI
MpECTaBUTENb AJKWHOB: COCTaB, CTPOCHHE, (U3UYECKUEe U XUMHUYECKUE CBOICTBa (peaxiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHMSI, THAPATALIUY, TOPEHUS ), TOJTyYeHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (usMueckne M XUMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS W HUTPOBaHUsA), TMOJIy4Y€HHE U TpUMEeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue colcmea (peakyuu 2ai02eHUpPOSAHUs U HUMPOBAHUS), NOTYYeHUue U
npumenenue.  TOKCMYHOCTh  apeHOB. leHeTHueckass  CBA3b  MEXAY  YDIEBOJOPOAaMH,
MPUHAJUICKAMMHU K PA3JIMYHBIM KIIACCaM.

[IpuponHbie UCTOYHMKH YriieBOIOpoaoB. [IpuponHplii ra3 U MOMyTHBIE HE(PTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TH: MMEePeroHKa, KPEKUHT (TePMHUUYECKUIA,
KaTanuTuyeckuit), nuponus. [IpoaykTsl nepepaboTku HEPTHU, UX MPUMEHEHHE B MIPOM BIIILNIEHHOCTH
1 B ObITy. KaMeHHBIN yrojb v MPOAYKTHI €ro mepepaboTKu.

DKCHepUMEHTalIbHbIE METOJbl M3YYEHHsI BEIIECTB U MX MIPEBPALLECHUI: O3HAKOMIIEHHE C
oOpa3liamMu miacTMacc, KaydykoB U pe3uHbl, koiuiekiuu «Hedte» u «Yromb», mMoaenupoBaHue
MOJIEKYT YIJIEBOJIOPOJIOB M TAIOT€HOMPOM3BOAHBIX, TPOBEACHHUE MPAKTUUYECKON pabOThI: IOTyYEeHHE
9THJIEHA ¥ U3YYEHHE €r0 CBOMCTB.

PacuéTtHrble 3agaun.

Brruncnenus mo ypaBHEHHUIO XUMHUYECKOHN peakiuu (Macchl, 00bEMa, KOITMYECTBA UCXOTHOTO
BEII[ECTBA WM MPOJIyKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY OJHOTO M3 UCXOAHBIX
BEILIECTB WJIH MIPOIYKTOB PEAKIIUN).

Kucaopoacoaepxkamue opranndecKue coeJNHeHUs!

[IpenenbHble OMHOATOMHBIE CHOHUPTHI. MeETaHON W JTAHON: CTpOeHHe, (U3MYECKHEe W
XMMHYECKHE CBOMCTBA (peaklMyd C AaKTUBHBIMH MeETajUlaMH, TallOT€HOBOJOPOJIAMH, TOpPEHUE),




IpUMeHeHne. BogopoaHble CBSI3M MEXly MOJIEKYIaMH CIUPTOB. JelicTBUE METaHoJIa U 3TaHoJIa Ha
OpraHM3M YeJIOBEeKa.

MHOroaroMHbI€ CIIUPTHI. DTUJIICHIIIMKOIb U IIMLEPHUH: CTPOCHHE, PU3MUECKUE U XUMUYECKHIE
CBOICTBa (B3aUMOJIEICTBHE CO LIEIOYHBIMH METAJIJIaMH, KAUECTBEHHAs! pEakls Ha MHOTOATOMHBIE
cnupTthl). JlelicTBue Ha OpraHu3M yesoBeka. [I[puMeHeHe munepruHa u 3TUIICHIJIUKOJIS.

@DeHOoI: CTPOEHUE MOJIEKYNIbl, (PU3NYECKUE U XMMHUECKHE CBOMCTBAa. TOKCHYHOCThH (peHoua.
[Ipumenenue ¢enoua.

Anpnerunpl U KemoHvl. DopManbIerun, aneTajibAeTH]: CTPOeHue, (u3NYecKkue U
XMMUYECKHE CBOMCTBAa (peakuuy OKUCICHUS W BOCCTAHOBIICHHS, KAUuCCTBEHHBIC PEaKINH),
MOJIy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNeNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHUHAs M YKCYCHasl KHUCJIOTBI:
CTpoeHue, (pu3nueckue U XMMHUYECKHE CBOMCTBA (CBOICTBa, OOIIME AJs Kjlacca KUCIIOT, peakuus
sTepuduKannn), TMOJIydeHHe u npuMmeHeHue. CrTeapuHoOBas U OJEUMHOBas KHCIOTHI Kak
MPEACTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbla KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, X
MOIOIIIEE JENUCTBHE.

CnoxHble >QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [WMIpONHM3 CHOXKHBIX 3PHUPOB.
Kupsl. I'unposms xxupos. [Ipumenenue xxupoB. buonorndyeckas poiib KUPOB.

VYrneBoapl: cocTaB, KiIacCU(PUKAIUA YIIIEBOJIOB (MOHO-, TU- M Tojucaxapuisl). [mroko3a —
MPOCTEUIINIT MOHOCaxapui: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (pU3MYecKHe W XUMUYECKHE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcugom meau(ll), okucnenrne aMmMuadHbBIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHe, OpOKEHHWE TIIIOKO3bI), HAXOXKJIECHHWE B TMPHUPOJE, NPUMEHEHHE,
ounonornueckas poib. otocuHTe3. PPyKTO3a KaK N30MEP TIIHOKO3HI.

Kpaxman u nemmono3a kak mpupojHble mojgumepbl. CTpoeHHe Kpaxmana U IEeJITIONO03bI.
duznyeckue U XUMUYECKHe CBOWCTBA Kpaxmaina (THIpOon3, KayeCTBEHHAs PEeaKIHsl C HOJIOM).

DKCIIepUMEHTAIbHBIE METOJbl M3Y4YeHMsI BEIIECTB M MX [MPEeBpalleHHil: IpoBeACHUE,
HaOJI0IeHNEe U OTIMCAaHKUE JEeMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAaKIUH
OJTHOATOMHBIX CHHUPTOB (OKHICIIeHHE JdTaHoja okcuaoMm Meau(ll)), MHOroatoMHBIX CHOUPTOB
(B3ammopelictBue rTmiepuHa ¢ ruapokcuaoMm Mmemu(ll)), ampmernmoB (OKHCICHHE aMMHAYHBIM
pactBopoM okcuaa cepebpa(l) m ruapokcumom memu(ll), B3ammomeiicTBUe Kpaxmalia C HOJIOM),
MIPOBEJICHHE NMPAKTUUECKOI pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agaun.

Boruncnenus no ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOJHOTO
BEIIECTBA WM MPOJIyKTa PEaKIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOIO U3 MCXOJIHBIX
BEIIECTB WJIN MPOAYKTOB PEaKIIUU).

A3zoTcoaeprKaIire opraHu4ecKie coeIMHEHUS.

AMUHOKHUCIIOTHI KaKk aM(OTepHbIe OpraHudeckre coenuHeHus. PU3NYECKUe U XUMUYECKUE
CBOICTBa aMUHOKUCIIOT (Ha IpuMepe muiHa). buonornyeckoe 3HadeHre aMuHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJIEKYISpHbIE coenuHeHus. llepBuyHas, BTOpUYHAS H
TpeTHUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€JIKOB: THAPOIU3, JEHATypalus,
KaueCTBEHHBIE PeaKINK Ha OeJKU.

DKCIIepUMEHTAIIbHBIE METO/bl W3y4eHHS BELIECTB M HX IMpEeBpallleHUil: HaOIIOneHHe u
OTIMCAaHHE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus OSNKOB MpU HarpeBaHUM, IBETHBIC PEAKIIUU
OeJKOB.

BbicokomoJieKkyJIsIpHbIE COeIMHEHUSs!

OcHOBHBIE TOHSTHS XUMHUHU BBICOKOMOIEKYISAPHBIX COEIUHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEeHb NOJIMMEpH3alUU, CPeHssI MoJeKysipHas Macca. OCHOBHbBIE METOIbI
CHUHTE3a BHICOKOMOJICKYIISIPHBIX COEIMHEHUH — MOJIMMEPH3aIUs U MOJIMKOH ICHCAIUSL.

OKCHEpUMEHTAIbHBIE METOJbl M3YUEHHs BEIIECTB U WX TNPEBPALICHUN: O3HAKOMIICHHE C
oOpa3iiaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KayqyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MeXnpeAMETHBIX CBA3€M NpU U3ydyeHUU opranuyeckod xumuu B 10 kmacce
OCYILIECTBIIICTCSI 4Y€pe3 HCIIOIB30BAHME KaK OOIIMX EeCTeCTBEHHO-HAyYHBIX IOHATHH, TaK H
MOHATHM, SBIISIOIMXCS CUCTEMHBIMU JIJIS1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmire ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBICHUE, HAyYHBIN (DaKT, THIOTE3a, 3aKOH, TEOpus,
aHamM3, CHHTE3, KiacCu(UKaIMs, TEePHOJANIHOCTh, HAOIIOICHNUE, HW3MEPEHHUE, HKCIIEPHMEHT,
MOJIETTUPOBAaHHUE.

®duznka: Marepusi, YHEPIrus, Macca, aroM, AJIEKTPOH, MOJIEKYNa, SHEPreTUYECKUN YpOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEILECTBA, (PU3MUECKUE BEITUUYHUHBI U €AMHUIIBI UX
U3MEpEHMUS.

buonorust: knerka, opranusm, Ouocdepa, OOMEH BeEIIECTB B OpraHuszMe, (HOTOCHHTES,
OMOJIOrMYECKH aKTUBHBIE BelllecTBa (OEIKH, YIIEBObI, )KUPBI, (PEPMEHTHI).

I'eorpadusi: MuHEpasbl, rOpHbIE IOPO/IbI, TOJIE3HbIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus:: MUIIeBbI€ MPOJIYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHMS, MOIOIIHUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IpenapaThl, MaTepHaibl U3 MCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMHUYEeCKUW  dmeMeHT. ArtoMm. Sapo aroma, M30TONBL. DIJEKTPpOHHAs  000JOYKa.
DHepreTHYecKre YpOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, S-, P-, 0- amementsl. OcoOeHHOCTH
pacnpeneneHusl SEeKTPOHOB MO OpOMTAIAM B aromMax 3JIEMEHTOB IEpPBBIX YETBHIPEX IMEPHOIOB.
DnexkTpoHHas KOH(UTYpalns aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoamyeckass cucrtemMa XuMmudeckux diementoB /[l U.
MenneneeBa. CBsi3b NEPUOINYECKOTO 3aKoHA U [lepronyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa ¢ COBPEMEHHOM TEOPHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIECTB MO IPYyIIaM U
rnepuojiaM. 3Ha4e€HUE NEPUOIUUECKOIO 3aKOHA B Pa3BUTUH HAyKHU.

Crpoenue BemiecTBa. XUMHUYECKass CBSA3b. BuUIbl XUMHYECKOH CBsI3M (KOBaJEHTHAs
HEeMnoJisIpHasT W TOJSApHAas, WOHHAas, MeTaindeckas). MexaHu3mbl 0Opa3oBaHMsI KOBAJIEHTHOM
XUMHUYECKON CBs3M (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). BomopomHas cBs3b. BaaeHTHOCTS.
DneKkTpooTpuLaTeNbHOCTh. CTeneHb OKUCIEHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIDHOTO UM HEMOJIEKYIISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelllecTBa. THWIbl KPUCTAUIMYECKUX PEIIETOK. 3aBHUCUMOCTh CBOMCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKON PEMIETKH.

[lonatue o nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBast nos
BEILIECTBA B pacTBOPE.

Knaccudukarus Heoprannueckux coenuHeHuil. HomeHknarypa HEOpraHMYeCKHUX BEIIECTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BEILIECTB, MPUHAUICKAIINUX K PA3JIUYHBIM KJlaccaMm.

Xumuyeckas peaknus. Krnaccudukanusi XMMUYECKMX PEAKIH B HEOPraHMYECKOW H
OPraHMYECKOM XUMHUHU. 3aKOH COXpPaHEHUs MacChl BEUIECTB, 3aKOH COXPAaHEHMsI W MPEBPALLCHUS
SHEPTrUH NPU XUMUYECKUX PEAKIUAX.

CxopocTh peaknuu, €€ 3aBHUCHUMOCTh OT pa3fNHuHbIX (akTopoB. OOpaTHMble pPEaKIIHH.
Xumnueckoe paBHoOBecue. @DakTopbl, BIMSIONIME HA COCTOSHME XHMHUYECKOTO PaBHOBECHSL.
[Tpuniun Jle [larense.

Onekrponutuyeckas auccoruanus. CuibHble W crabble 31eKTponuThl. Cpema BOJHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaJbHas, IIEJIOUHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIUH.



OKCIIEpUMEHTAJIHBIE METOJbl H3yYEHHUS BEIIECTB M HX IPEBpALLEHUI: JAEMOHCTpalus
tabmun «l[lepuoguueckass cucrema xumuueckux snemeHToB [[. WM. MenpeneeBay, u3ydeHue
MoJieled KpPUCTAJUIMYECKUX pPEIIETOK, HaOMIoJeHHe U ONHMCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joKeHHWE NEePOKCHAAa BOAOPOJAa B MPHCYTCTBUU KaTaIM3aTopa,
OTpEAEICHUE CPEIbl PAaCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAJIBHOTO WHAUKATOPA, PEaKLHU
MOHHOTO OOMEHa), MpOBENEHHE MPAKTUYECKOW padoThl «BiusHME pa3nuyHbIX (AaKTOpOB Ha
CKOPOCTb XUMHUYECKON pEAKIUN».

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHUSM XUMHUYECKUX PEaKLMil, B TOM YHCIIE€ TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCHOIB30BAHUEM MOHATHS «MAcCOBas J10JIsl BEIIECTBAY.

Heoprannueckasi xummst

Hemerannel. [lonoxxenne HemeramnioB B Ilepuoauueckoil cucteMe XMMHYECKHX 3JIE€MEHTOB
J. W. MenneneeBa U OCOOCHHOCTH CTpoeHHsI aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJJIOB.
AmtoTponusi HEeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hocdopa u yriaeposaa).

XUMHUYECKHE CBOMCTBA BAXKHEHMIINX HEMETAUIOB (TaJoreHOB, Ccephl, a3oTa, (ocdopa,
yriiepoja U KpeMHHUS) U UX COeIUHEHUHN (OKCHAOB, KHUCIOPOJCOAEpKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNne Ba)KHENIINX HEMETAIUIOB M UX COCTUHEHUM.

Mertamisl. [Tonoxxenne meramio B [lepuonnueckoit cucreme XumMudeckux smeMeHToB /1. W.
MengeneeBa. OCOOCHHOCTH CTPOCHHS JJIEKTPOHHBIX OO0O0JOYEK aroMoB MeTauioB. OOmme
¢usnueckre cpoicTBa MeTawioB. CrutaBbl METAIOB. OJEKTPOXUMHUYECKUN psii HampsLKEHUH
METAJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEUIIMX METAJIOB (HaTpWil, Kajauid, KaJdbllUi, MarHui,
ATIOMUHUMN, IIMHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHCHUH.

OO6mme cnocoObl MoMy4YeHUsT MeTAIIIOB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCHepUMEHTaIbHbIE METOIbl U3YYECHHS BEIIECTB M UX MPEBPALIECHUN: U3YYEHHUE KOJUIEKLIIUH
«MeTtansl U cIaBbl», 00pa30B HEMETAIIOB, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a/1a4, HaOIIoIeHe
U ONHUCaHWe JAEMOHCTPALMOHHBIX M JIaOOPATOPHBIX OMBITOB (B3aMMOACWUCTBHE T'HAPOKCHIA
QIIOMHUHHUS C PACTBOPAMH KHUCIIOT U I1I€JI0Yei, KaueCTBEHHbIE PeaKIIM1 Ha KATHOHBI METAJJIOB).

Pacuérnrbie 3anaun.

Pacuérel macchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OIHOTO M3 YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, pacy€Thl Macchl (00bEMa, KOIMUECTBa
BEIECTBA) MPOYKTOB PEAKINH, €CJIU OHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xumuu B 00ecriedeHUH SKOJIOTUYECKON, PHEPreTUYECKOW M MHILEBOl 0e30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE 0O HAyYHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus o0 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYYEHHUs BaKHEUIINX
BEILIECTB.

UYenoBek B MHpE BELIECTB U MaTEpUATIOB: BaXKHEHIINE CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTrepuaybl, KpacKH, CTEKJIO0, KepaMuKa, Marepuaibl Uil SJIEKTPOHUKH,
HAaHOMAaTEPUaJIbl, OPraHUYECKHE U MUHEPATIbHbIC YTOOpEHUS.

XUMHST M 3I0pOBbE 4YEJIOBEKAa: MpaBHJIa HUCHOJIb30BAHMS JIEKAPCTBEHHBIX IpPENapaTos,
MpaBuiIa 6€30MaCHOTO UCIIOIL30BaHUS IIPETapaToB OBITOBOM XUMUU B TIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanu3amust MeXnpenMeTHBIX CBsI3ed MpU U3y4eHUH 00IIel U HeopraHndeckoil xumuu B 11
KJIACCE OCYILECTBIISETCS uepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U
MOHSATUH, SBJISIOIINUXCS CUCTEMHBIMU JJI OTEIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecTecTBeHHO-HAYYHBIC MOHSATHS: HAYYHBIN (DAaKT, THIOTE3a, 3aKOH, TEOPHUS, aHAIU3,
CHHTE3, KJIacCU(UKaLUs, NEepUOJUYHOCTb, HAOMIONEHHE, OSKCIEPUMEHT, MOJICIMPOBAHUE,
U3MEpEHUE, SABJICHUE.
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®dusnka: marepus, HSHEPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaIMOaKTUBHOCTb, MOJIEKY/Ia, SHEPreTUUYECKUN YpOBEHb, BEIIECTBO, TEJNO, O00BEM, arperaTrHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUYUHBI U SAMHUIIBI UX U3MEPEHU I, CKOPOCTbD.

buonorus: kimeTka, OpraHm3M, SKOoCHCTeMa, Ouocdepa, MaKpo- W MHKPOIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHEpaTBI, TOPHBIC TIOPOIBI, TIOJIE3HBIC UCKOTIAEMEBIE, TOTUTUBO, PECYPCHI.

TexHosorus: XUMUYECKass MPOMBIIUICHHOCTh, METAJUTYPrUsi, TPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHuaoB, CEIIbCKOXO3SICTBEHHOE MIPOU3BOJICTBO, MUIIEeBast MIPOMBIIIEHHOCTb,
(dapManeBTHYEeCKas MPOMBIIUICHHOCTD, MPOU3BOJICTBO KOCMETHUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTeprasoB, 3JIEKTPOHHAS TPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



11

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHHA K pe3ylbTaraM OCBOCHHUS OOYyJarOUIMMHCS
IIpOrpaMM CpeaHero oOiiero oOpas3oBaHus (JIMYHOCTHBIM, METANpPEAMETHBIM M IMPEIMETHBIM).
Hayuno-meToauueckoil 0CHOBOM /17151 pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOECHUS IIPOrpaMM
cpenHero o0mero 00pa3oBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIN TTOIXO/I.

B cootBercTBUM € CHCTEMHO-AESTENBHOCTHBIM TIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHUS MpeaMeTa «XHUMHUS» Ha YPOBHE CpPeIHEro oO0Iiero o0pa3oBaHUsI BbIJEIICHBI
CJIEYIOIIME COCTABIIAIOIINE:

0CO3HaHHE OOYYAIOIIUMHCS POCCUUCKON TpakJAaHCKOM HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPEAEIIEHUIO;

HaJIM4ue MOTUBALMU K O0Y4EeHHUIO;

L[€JICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YO€XKJEHHWU JIMYHOCTH Ha OCHOBE KIIHOUEBBIX
LIEHHOCTEH U UCTOPUUECKUX TPaguINii 0a30BOI HAYKU XHUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaromMXcsl PYKOBOJICTBOBATbCS B CBOEH JAEATEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMM, MPHUCYLIUMHU  LIEJOCTHOH CHCTEME XHMHYECKOTO
00pa3zoBaHUs;

HaJIM4Yue MPaBOCO3HAHMS KOJIOTUYECKON KYIBTYPbl U CLIOCOOHOCTH CTAaBUTH LIETH U CTPOUTH
KU3HCHHBIC [UIaHBL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeAMETa «XUMHs» JAOCTUralTCs B €IMHCTBE y4eOHOM
U BOCIMTATEIBHON AEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHMUECKHUMH, COLMOKYJIBTYPHBIMH,
IYXOBHO-HPAaBCTBEHHbIMHM IIEHHOCTAMU M HJA€aTaMU POCCHHMCKOIO TI'pa)KAaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOpPMaMHM M IpaBWJIaMHM IOBEAEHUS, CHOCOOCTBYIOIIMMHM IIpolieccaM
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHUS JINYHOCTH O0yUYarOIIUXCS.

JINYHOCTHBIE pE3yNbTaTbl OCBOCHHUS IpenMeTra «XHMHUS» OTPaKaroT CHOPMUPOBAHHOCTh
OIbITA [TO3HABATENILHON U MPAKTHUECKON JEATEIbHOCTH 00Y4aroLIUXCs 110 peaau3aluy IPUHATHIX B
oO1iecTBe [IEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIUTAHMS .

OCO3HaHUS OOy4alOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB M O0A3aHHOCTEH, YBaK€HHs K
3aKOHY U IIPAaBONOPSIKY;

IPEACTABICHNUs O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUHA B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NEATENBHOCTU IPHU CO3JaHUM y4eOHBIX MPOEKTOB,
peleHnH yueOHBIX U T03HABAaTEIbHBIX 33/1a4, BHIIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NOHUMATh U INPUHUMATh MOTHUBBI, HAMEPEHHs, JJOTMKY U apryMEHThl JPyrux
IIPU AHAJIM3€ PA3JIMUHBIX BUJIOB yUEOHO EATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS .

LIEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEYECTBEHHON XUMMUU;

YBaXXEHHUS K IPOIecCy TBOPUECTBA B 0OIACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAHUS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pe3ylbTaT AIUTEIbHBIX HAOMIONEHUH, KPOIOTINBBIX
IKCIIEPUMEHTAJIbHBIX MIOUCKOB, TOCTOSHHOTO TpyJa YUEHBIX U IPAKTUKOB;

MHTepeca U MO3HABATEeNbHBIX MOTHBOB B MOJIYYE€HUH U MOCIEIYIOIIEM aHaIu3e HHPOpMaluu
0 NEPENOBBIX JOCTHKEHHUAX COBPEMEHHONW OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBEHHOI'O CO3HAHHUS, ITUUECKOTO MTOBEICHUS;

CMOCOOHOCTH OLICHMBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMM, U MPUHUMATh
OCO3HAaHHbIE PEUIEHHSI, OPUEHTUPYACH Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LICHHOCTH;
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TOTOBHOCTH OLICHUBATh CBOE IMIOBEJCHHE M TIIOCTYIIKM CBOMX TOBApHILEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIECTBUM 3TUX MOCTYIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

MOHMMAaHMs LEHHOCTEH 310poBOro ® 0e30macHoro oOpa3a >KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DM3HUECKOMY H IICUXHYECKOMY 37I0POBBIO;

coOroeHHsI TIPaBMII 0E301IaCHOTO OOpaIleHus C BEIICCTBAMH B OBITY, TOBCECAHCBHON JKU3HH
U B TPYIOBOU JEATENBHOCTH;

MMOHMMAaHUS IEHHOCTH TPABWJI WHIUBUIYAJTFHOTO M KOJUIEKTUBHOTO 0€30TAaCHOTO MOBEICHUS
B CUTYaIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFONIEH

OCO3HAaHUS TIOCIEACTBUUA M HEMPUATHS BPEIHBIX TMPUBBIUCK (YIMOTPEONECHUS aJIKOTOJIS,
HapKOTHKOB, KypeHHUS);

5) Tpy10BOro BOCIMTAHMSA:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B  Y4€OHO-HMCCIIENOBATENLCKON  JESATEIHHOCTH,
00111eCTBEHHO TMOJIE3HOM, TBOPUYECKOM U IPYTHX BUJIAX JCSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEHICHUU MPAKTHYECKUX 3a7ad COIMAIbHOM
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIBI);

WHTEpeca K MPAKTHICCKOMY U3YUCHHIO MPOoeCCHid pa3IMyHOTO PO/ia, B TOM YHCIIe Ha OCHOBE
MIPUMEHEHHUSI PEMETHBIX 3HAHUH TI0 XUMUU;

YBaXCHUS K TPYY, JIOIIM TPYyIa U pe3yibTaTaM TPYI0BOH JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYaJbHOW TPAaeKTOPHH 00pa3oBaHMsI, Oymymiei
npodeccuu U peanu3aii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHH, UHTEPECOB U MOTPEeOHOCTEH 00IIecTBa;

6) IK0JI0rMYEeCKOro BOCIIMTAHUSA:

9KOJIOTHYECKH I1e1eCO00pa3HOro OTHOLIEHHUS K MPUPOAE, KaK MCTOYHHMKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MOHUMAaHUS IJI00AJIbHOTO XapakTepa HKOJIOTHYECKHX MpoOIeM, BIUSHUS SKOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMATBLHOM CPEIbL;

OCO3HaHMS HEOOXOJUMOCTHU HCHONb30BaHUS JOCTHXKEHUI XUMHH JUIS PELIEHUS BOIPOCOB
PaIMOHATIBLHOTO MTPUPOIOTIONH30BAHMUS,

aKTUBHOTO HEMPUATHUS ACUCTBUN, NPUHOCIIIMX Bpel OKpYXKarouleil MpUpoAHOil cpere,
YMEHHSI MPOTHO3UPOBATH HEOIArONPUSTHBIE HKOJIOTMYECKHE TIOCIESICTBUS MPEeIIPUHUMAEMbIX
JEUCTBUI U MPEIOTBpAIIaTh UX;

HaJIU4YUs PAa3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, JKOJIOTMYECKON KyJIbTYypbl, OIBbITA
NEeSITeIbHOCTH ~ DKOJIOTUYECKOW  HaNpaBJICHHOCTH, YMEHHUS  PYKOBOJACTBOBarbCcs HMHU B
M03HABATENbHOM, KOMMYHHKATUBHOW U COLIMAJIBHOW MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOATH UAC0JIOTUN XeMopoOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHON MPAKTHUKHU;

MOHUMAaHU CHeUUu(PUKNM XMMHUM KaK HayKH, OCO3HaHuig e€ poiau B (HOPMUPOBAHUU
paIMOHATIBFHOTO HAyYHOTO MBINIJICHHS, CO3AaHUU IIEJIOCTHOTO TMPEACTaBICHUS 00 OKpYKaroleM
MHpE KaK O €IMHCTBE MPUPOBI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUH
mpo0sieM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO000I 3HAYMMOCTH XHMHUU JJIsSi COBPEMEHHOW UIUBUIM3AIMU: B €8
T'YMaHUCTHYECKOW HAampaBIEHHOCTH W Ba)XXKHOW pONM B CO3JaHUM HOBOW 0a3pl MaTepuaTbHON
KYJABTYpBI, PEIICHHH T[MOOANbHBIX MPOOIEeM YCTOWYHMBOIO pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUUYECKOM, MHUIIEBOI U SKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEAUIIUHBI, 00eCTIeueHUN
YCIOBUHM YCHEIIHOTO TPYAa U YKOJIOTHYECKH KOM(POPTHON )KU3HU KaXKJI0TO YIeHa O00IIeCTBa;

€CTECTBEHHO-HAyYHOM  T'PaMOTHOCTH: [OHMMAaHHUS  CYIIHOCTHM  METOJIOB  TO3HAHUS,
UCIONIb3YEMBbIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH WCHOJIB30BATh MOJTy4aeMble 3HAHUS IS
aHalm3a ¥ OOBSICHEHHUSI SIBJICHUN OKPYXKAIOIIETO MHUPa U MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS



13

nenaTh 000CHOBAaHHBIE 3aKIIOUEHUSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIONIUXCS JAHHBIX C IEbI0
MOJTY4E€HHUSI I0CTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCIIOJIb30BaTh XUMUYCCKUE 3HAHUS JIJIS PEHICHHS TPOOJieM B
PEANBHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKOM IS TEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHHI 10 XUMHUHU B COOTBETCTBHH C )KH3HECHHBIMU IMTOTPEOHOCTSIMU;

HHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IMuHbIX cepax npodheccuoHaIbHOMN 1eATeNbHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATBI

MerarnpeMeTHbIe pe3yJIbTaThl OCBOCHHS yIeOHOTO TIpeaMeTa «XUMHS» Ha YPOBHE CPEITHETO
o011ero 00pa3oBaHMs BKIIOYAIOT:

3HaYMMbIEe Ui (OPMHUPOBAHMS MHUPOBO33pEHHS OOYYAIOMIMXCS MEXKIUCUUIIIIMHAPHBIE
(MexTnpenMeTHbIe) OOIIeHayYHbIE TOHATHUS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHON KapTHUHBI MUpPA U
CHGHI/I(‘bI/IKy MCTOJIOB IO3HAHUS, HCIIOJIIB3YCMBIX B C€CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHEPTHUsI, SIBJICHUE, MMPOIECC, CUCTEMA, HAYJIHBIN (DAKT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHO CTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIONCHNE, U3MEPECHHE, SKCIICPUMEHT H JIPYTHE);

YHHUBEpCcaJibHble ydeOHble JecTBUs (MO3HaBaTelbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE),
obecrieunBaromue (popmupoBanne (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHOW KOMITETCHIIUH
00yUaroImuXCs;

CIOCOOHOCTh ~ OOYyYarOIIMXCS ~ HWCIIOJIB30BaTh  OCBOCHHBIC  MEXIUCITUIUIMHAPHEIC,
MHPOBO33PCHUCCKNE 3HAHUS W YHUBEpPCAJIbHBIC Yy4eOHBIC JCHCTBHA B IIO3HABATEIBLHOU W
COIMAJIBHOM MpPaKTHKE.

MertanpenMeTHbIe  PE3yIbTaThl  OTPAKAIOT  OBJIAJICHUE YHHBEPCAIHHBIMH  YU4€OHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATHUBHBIMH M PETYISATUBHBIMU JICUCTBUSMHU.

OBjajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMU /I CTBUSIMM:

1) 6a3oBble JIOruYecKHue JeiicTBUA:

CaMOCTOSTENIPHO  (OPMYIHpPOBaTh M aKTyaJIUM3UpOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpPENEeNATh IENH JeATeILHOCTH, 3aJaBas IapaMeTpbl M KPUTCPUU HUX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABJICHHBIMU IEIISIMU;

WCIIONB30BaTh IPH OCBOCHHHM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHble TPHW3HAKM TOHSITHA W  YCTaHABIMBaTh WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIs1 OOBSICHEHHSI OT/ICNIbHBIX (DAKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITACCH(UKAIIUN BEIIECTB M XUMHUCCKUX PEAKIIH;

yCTaHABIUBATh MPUYNHHO-CIICICTBEHHbBIE CBSI3U MEXK]y U3y4aeMbIMU SIBJICHUSMH,

CTPOUTH JIOTHYECKHE PACCYXJeHUs (MHIYKTUBHBIC, ACAYKTUBHbBIC, [0 aHAJIOTUU), BBISBIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BBIBOIBI U
3aKJTFOYCHHS;

MPUMEHSITh B TPOIECCE MO3HAHMS, HCIOJB3YeMble B XUMHHM CHMBOJHMYECKHE (3HAKOBBIC)
MOJIeNTH, TIPe0Opa3OBbIBaTh MOJIENIbHbBIE MPEICTABICHUS — XUMUYECKUI 3HaK (CHMMBOJ) DJIEMEHTa,
XUMHueckas ¢opMmyna, YpaBHEHHE XUMHUYECKOHW peakluh — TpPU pelieHuH  y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeI0BATEIbCKHE IeliCTBUS:

BJIa/IETh OCHOBAMH METOJIOB HayYHOTO TIO3HAHMSI BEUIECTB U XUMUUYECKUX PEAKIINN;

dbopMynupoBaTh [ETU W 3aJaud  UCCICAOBAaHHUSA, WCIONIB30BaTh IOCTaBICHHBIE U
CaMOCTOSITENILHO C(hOPMYITUPOBAHHBIE BOTIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI IS
(hopMUPOBaHUS THIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX CYKJICHUM;
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BJIA/JIETh HaBBIKAMM CaMOCTOSITEIIBHOTO IIJIAHUPOBaHUS U IPOBEIEHUS YYEHMUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOMIOOAaTh 3a XOJOM IpOoIlecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro  pe3ynbTar, (opmymupoBare 000OIIEHHWS W BBIBOABI  OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIBTAaTOB HCCIEIOBAHUS, COCTABIATH OOOCHOBAaHHBIM OTUET O MPOJICIIAHHOMN
pabore;

npuoOpeTaTh ONBIT YUYEHHYECKOW MCCIEeIOBATENIbCKOW M MPOEKTHOW JIeSTeNBbHOCTH,
MPOSABIATh CIIOCOOHOCTh W TOTOBHOCTb K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pEIICHUs
[IPaKTUYECKUX 3aja4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGOpMaIK (HaydyHO-TIOMY/IsIpHas JUTEepaTypa
XUMHUYECKOTO COJAEp)KAaHMs, CIpaBOYHbIE T0coOMs, pecypchl HHTepHeTa), aHAJIU3UPOBATh
MHGOPMAIMIO Ppa3IUYHbIX BUAOB U (QOPM TPEACTABICHUS, KPUTHYECKH OILICHUBATh €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3arlpochl M MPUMEHSATHh pa3jIMyHble METOAbl IMpU TOUCKE M OoTOOope
nH(popMaIu, HEOOX0IUMOH [Tl BHITIOJIHEHUS Y4€OHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;

MpHOOpPETaTh OMBIT HKCIOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMajIbHYIO (GOpMYy MpeACTaBlIeHUs HHPOpMAIUHU (CXEMBbI,
rpaduku, TuarpaMmsl, TaOIHIbI, PUCYHKU U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPE/ICTBA MIPHU pabOTe C XUMUUECKON MHPOpMAaIIHE:
MPUMEHATh MEXNpeAMETHbIE ((u3nYecKue M MaTeMaTH4ecKHe) 3HaKU U CHUMBOJIbL, (OPMYIIbI,
a00peBUaTypbl, HOMCHKJIATYPY;

UCIOJb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HAIVISIAHOCTH.

OsnjajeHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1CHCTBUSIMH:

3aJ]aBaTh BOIPOCH! IO CYLIECTBY OOCYXJaeMOM TeMbl B XOJ€ AMANOra W/WMiIM AUCKYCCHH,
BBICKA3bIBaTh  UJAEH, (OpPMYIUpOBaTh CBOM  NPEAJOKEHUS  OTHOCUTEIBHO  BBIIOJHEHUS
MPEUIO)KEHHOM 3a/1auH;

BBICTYNIaThb C IPE3EHTAL[Me pe3yIbTAaTOB II03HABATEIbHON JESITEIbHOCTH, MOIY4YEHHBIX
CaMOCTOSTEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKOM pabOThl MO MCCIEAOBAHUIO CBOWCTB M3Y4aeMBbIX BEIECTB, peaM3ald Y4eOHOTIO
npoekta M (GOpPMYIMpPOBAaTh BBIBOJABI 10 pe3yibTaTaM HpPOBEIEHHBIX HCCIEJOBAHUN IyTEM
COIVIaCOBaHMsS NO3MLMHI B X0/1€ OOCYKJIEHHUs U OOMEHA MHEHUSAMHU.

OsnJj1aieHHe YHUBEPCAJIBHBIMH PeryITUBHBIMH 1eiiCTBUSIMU:

CaMOCTOSATEJIBHO IUIAHUPOBAaTh M OCYILECTBIATH CBOKO I103HABATENIBHYIO JAEATEIBbHOCTD,
ompenenss e€ IeId U 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
IpeajaraéMblii  anropuT™M AEUCTBUI NpPU BBINOJIHEHUM Y4YeOHBIX W MCCIIENOBaTENIbCKUX 3ajad,
BbIOMpaTh Hanbomnee 3(h(HEeKTUBHBIN CIOCOO WX pelIeHUs ¢ Y4ETOM IMOIYyYEHHUS HOBBIX 3HAHHUH O
BEIIECTBAaX U XUMUUECKUX PEAKIIMSX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOEH /I€ATEIbHOCTH HAa OCHOBE CaMOaHalIn3a U CaMOOLICHKH.

INPEIMETHBIE PE3VYJIBTATbBI

10 KJIACC

[IpenmeTHbie pe3yabTaThl 0CBOEHUS Kypca «OpraHudeckas XuMHUsD» OTPAKAIOT:

c(hOpPMUPOBAHHOCTH TMPEACTABICHUN O XMMUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-HAyYHOMU
KapTUHBl MHpa, POJIM XMMUU B TIO3HAHWM SIBIICHWH MPUPOABI, B (POPMUPOBAHMU MBILIUICHUS WU
KYJABTYpbl ~JIMYHOCTH, €€ (YHKIMOHAILHON TpaMOTHOCTH, HEOOXOAMMOW sl  pelieHus
MPAKTHYECKUX 3a/lad U OKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U
MIPUPOJHOM Cpene;
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BJIa/ICHUE CUCTEMOM XMMHYECKUX 3HAHUI, KOTOpasi BKJIKOUAET: OCHOBOIIOJIArAOIINE OHSTHS
(XMMHYECKUI  2JIEMEHT, aToM, OJEeKTPOHHAas O000JI0YKa aromMa, MOJEKyJa, BaJCHTHOCTS,
ANEKTPOOTPHUIIATEIFHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaI€HHasi), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIA CKeJeT, (PYHKIHMOHAIbHAS
rpyIna, paaukai, U30MepHsl, U30Mepbl, TOMOJOTUUECKUH s, TOMOJIOTH, YITIEBOJIOPOIbl, KUCIOPO/L
U a30TCOJEpIKAINE COEAUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKY/ISIPHbBIE
COCJIMHEHMS); TEOPUU M 3aKOHBI (TEOpHsl CTpOoeHus oprannyeckux emectB A. M. byrneposa,
3aKOH COXpPaHEHMS MacCchl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3BIK XUMUHU;
MHPOBO33pPEHUECKHUE 3HAHUS, JIEXKAIIMEe B OCHOBE IMOHUMAHMUS HPUUYUHHOCTHU M CHUCTEMHOCTH
XUMHUYECKUX SBJIEHUH, (AKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJIyY€HUU U
0€30MacHOM HCIIOJIb30BAaHUN BAXKHEHMIIMX OPraHMYeCKHX BEUIECTB B OBITY U MPaKTHYECKOM
JeSITEIbHOCTHU YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUN BBISBIISTH XapaKTepHbIE MPU3HAKU NMOHATUN, YCTAHABIUBATh UX
B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHUS IPU OMUCAHUU COCTaBa, CTPOEHUS U
MPEBPAIIECHUN OPTAHUYECKUX COCTMHEHU;

c(hOPMHUPOBAHHOCTh YMEHHI HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpam€HHON) (GopMyll OpraHMYecKUX BEIIECTB U
YpaBHEHUH XMMHUYECKHX PEaKIMil, U3rOTaBIMBaTh MOJEIN MOJIEKY] OPTaHUYECKHUX BEIIECTB JUIf
WJUTIOCTPAIIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHUPOBAHHOCTh, YMEHUN YCTAHABIWBATh MPUHAUIEKHOCTh H3YYEHHBIX OPraHMYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHUI0O K ONPEAeNEHHOMY KJacCy/Tpymmne COeIUHEHHH
(YyriieBoiopo/ibl, KUCIOPOA U a30TCOAEPIKAINE COCTUHEHHUS, BBICOKOMOJIEKY/ISIPHBIE COEAUHEHMS),
TaBaTh WM Ha3BaHUsA 10 cucTematndeckoi Homenkinatype (IUPAC), a Ttaxke mnpuBOIUTH
TPUBHAJIbHBIC HAa3BaHUs OTAEIbHBIX OPraHMYECKUX BELIECTB (ITHJIEH, IMPONMJIEH, alleTHJIEH,
STUIICHIJIMKOJIb, IIMLIEPHUH, (PeHOI, GOpManbIerul, alleTalnbIernl], MypaBbUHas KUCIOTa, YKCYCHAsI
KHCJIOTa, OJIEMHOBAsl KHMCJIOTa, CTEApUHOBAs KUCIIOTA, INIOKO3a, (PpyKTO3a, Kpaxmal, LEJUII0N03a,
TJTUINH);

c(OPMHPOBAHHOCTh YMEHMs OMNpPENeNsATh BUABI XUMHUYECKOW CBA3M B OPraHUYECKHUX
COEMHEHUX (OAMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH IIOJIOKEHUS TEOPUM CTPOCHHUS OPraHMYECKUX
BeniectB A. M. BytnepoBa 1 0OBSICHEHUs 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MACChl BELECTB;

c(OPMHPOBAHHOCTh YMEHHUH  XapaKTepU30BaThb COCTaB, CTPOEHHUE, (HU3UYECKUEe U
XMMHMYECKHE CBOWCTBA TUIIMYHBIX INPENCTABUTEICH Pa3IUYHBIX KJIACCOB OPraHMYECKHX BELICCTB
(MeraH, 3TaH, 3TUJIEH, IPONMJIEH, alleTUiIeH, Oyraauen-1,3, metmiOyraauen-1,3, 6eH30i1, METaHOI,
3TAHOJ, STWJICHIJIUKONb, IIMLEPHH, (DeHoJ, aleTanbIeruj, MypaBbUHAash U YKCYCHas KHCJIOTHI,
IJII0KO3a, Kpaxmall, 1eJUII003a, aMUHOYKCYCHasi KMCII0Ta), WTIOCTPUPOBATh TEHETUUECKYIO CBSI3b
MEXAY HHUMH YPAaBHEHMSMH COOTBETCTBYIOIIMX XHMHMUYECKHX PpEaKUUHd C HCIOJIb30BAHUEM
CTPYKTYpHBIX (hOpMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKT€PH30BaTh UCTOYHHUKHU YITIEBOJOPOJHOIO ChIPbs (HE(DTh,
IPUPOAHBIN Ta3, yrojib), CHOCOOBI MX MepepabOTKHM M IPAKTUYECKOE NPUMEHEHUE IPOJYKTOB
nepepaboTKu;

c(OPMHPOBAHHOCTb YMEHUN MPOBOAUTH BBIYMCICHUS 10 XMMHUYECKUM YpaBHEHHSIM (Macchl,
00b€Ma, KOJIMYECTBA MCXOJHOTO BEIECTBA MM MPOAYKTA peakiMM MO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OIHOTO M3 UCXOJHBIX BELIECTB UJIH MPOAYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIIAZETh CUCTEMOIl 3HaHMH 00 OCHOBHBIX METOJaX HAy4yHOTO
MO3HAHHUS, UCITIOJIb3YEMbIX B XMMUHU MIPU U3yYEHHUH BEIECTB U XUMUYECKHX SBICHUH (HaOMOneHHe,
U3MEpPEHHE, DKCIEPUMEHT, MOJEIMPOBAaHKE), UCIOIb30BATh CUCTEMHBIE XMMHMUYECKUE 3HAHUS IS
MPUHATHS PEIIEHUN B KOHKPETHBIX J>KU3HEHHBIX CHUTYALlUAX, CBA3AHHBIX C BEIIECTBAMH M HX
IIPUMEHEHHUEM;
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c(hOpMHUPOBAHHOCTh YMEHHI COONIONATh TMpaBWIAa TOJB30BAHUS XUMHUYECKOH MOCYnod u
nmaboparopHbIM 000pYIOBaHUEM, a TAaKXKE MpaBWia OOpalleHUs C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH IO BBITOJHEHUIO J1a0OPAaTOPHBIX XMMHUECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHHH IJJAHUPOBAaTh W BBINOJIHATH XUMHYECKHUH OKCIEPUMEHT
(npeBpalieHusl OpraHMYECKUX BEIECTB IPU HArPEBAaHUU, MOJIYYEHUE JTUJICHA U H3YyYEHHUE €ro
CBOMCTB, KAUECTBEHHbIEC PEAKI[UU OPraHUYECKUX BEIIECTB, JI€HATypalusi OEJIKOB IpU HarpeBaHUH,
LIBETHBIE pPEaKLUU OEJIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30IIaCHOCTH IIPU 0OpAaIleHNH €
BELIECTBAMU M JIaDOpAaTOPHBIM OOOpYIOBaHUEM, MPEACTABIATh PE3YJAbTAThl XUMUYECKOTO
HKCIIEPUMEHTA B ()OPME 3aITUCH YPAaBHEHUH COOTBETCTBYIOIIMX PEAKIUi U (HOPMYITUPOBATH BBHIBOIBI
Ha OCHOBE 3THX PE3YJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KpPUTUYECKH aHAJIM3UPOBaTh XHMHUUYECKYI0 HH(popMaluio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHGopmaiuu, IHTEpHET U IpYyrux);

c(OPMHUPOBAHHOCTh, YMEHUW cOONIOAAaTh NpaBHUia SKOJOTMYECKH  IIeJIecO00pa3HOro
MOBEIEHUSI B OBITY M TPYIOBOM JESATENBHOCTH B LEIAX COXPAaHEHUS CBOEro 3J0pOBbS U
OKpYKarollell MpUpPOJHON cpelbl, OCO3HABATh OMACHOCTh BO3AEWUCTBUS Ha JKUBBIE OPTraHU3MBbI
onpeAeNEHHBIX OPraHNYeCKUX BEIeCTB, MOHUMas cMbici noka3zatens [1/1K, noscHATs Ha mpumepax
CIOCOOBI YMEHBIUICHHS U MPEIOTBPALEHHS KX BPEJHOTO BO3ACHCTBHSI HA OPraHU3M YEJIOBEKa;

Uis oOy4aromuXcsi ¢ OTPaHHMYEHHBIMH BO3MOXKHOCTSIMHM 3JI0OPOBBSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHUX SBICHMIA;

JUIS CIENBIX M CIAabOBUIAIIMX OOyYaromMXCs: YMEHUE HCIOJb30BaTh Pelibe(PHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gopmyi.

11 KJIACC

[TpenmeTHbIE pe3ynbTaThl 0CBOCHUS Kypca «O0mas 1 HeopraHudeckast XUMUsD OTPaKaloT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHUUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYYHOU
KapTHHBl MHpa, POJIM XUMHHM B TMO3HAHUM SIBICHUH NPHPOABI, B (OPMHUPOBAHUH MBIIIICHUS U
KYIBTypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOAMMOW Ui  pelIeHUsS
NPaKTHYECKUX 3a1ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
IPUPOJTHOH cpene;

BIIaZICHUE CHCTEMOI XMMHUYECKHX 3HAHWH, KOTOPask BKIIOYAET: OCHOBOIOJIATAIONINE TOHSATHS
(XMMHYECKHUIl 2IEMEHT, aToM, U30TOIl, S-, P-, O- 3MeKTpOHHBIE OPOMTAM aTOMOB, HOH, MOJICKYIa,
MOJIb, MOJIIDHBIA O00BEM, BAJEHTHOCTb, JJIEKTPOOTPULATENIBHOCTh, CTEHNEHb OKUCIICHHS,
XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAS, METAUIMYECKas, BOJOPOJHAs), KPHCTAUINYECKas
pemérka,  TUOBl  XUMHYECKHX  pEaKkIHid,  pacTBOp,  DJICKTPOJIUTHI,  HEIIECKTPOJIUTHI,
ANIEKTPOJIUTHYECKAST TUCCOIMAIHSI, OKHCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTh XMMUYECKOH PEeaKIuH,
XUMHUYECKOE pPABHOBECHE); TEOPHHM U 3aKOHBI (TEOPHs DIICKTPOJIUTUYECKON HCCOIMALINH,
nepuoandeckuii 3axon JI. 1. MenneneeBa, 3ak0H COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXpaHEHUS U
NPEBPAIICHUS] DHEPTUM TPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIHMYECKUHN S3BIK
XUMHUH, MHPOBO33PCHUYECKHE 3HAHUs, JIeKallue B OCHOBE NOHUMAaHUS TNPUYUHHOCTH U
CHCTEMHOCTH XUMHYECKHUX SIBICHUH, (aKTOJOTHYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe,
MOJy4eHUH M 0€30IaCHOM HCIOJIb30BaHMM BA)KHEHIIMX HEOPraHMYeCKUX BEIIECTB B OBITY U
MPAKTUYECKOM NesITeIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHble MPU3HAKU MOHATUH, YCTaHABIMBATh UX
B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IPU OMMCAHUN HEOPraHUYECKUX BELIECTB
U MX MpeBpalleHnH;

c(OPMHUPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY [UI COCTaBJICHHUS
(bopMyI BelecTB U ypaBHEHUH XMMUYECKUX peakiuii, cucremarnueckyro HomeHknarypy (IUPAC)
U TPUBHAJbHBIC HA3BAaHMsI OT/EIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbI ras, YIJIEKHCIBIA ras,
aMMMaK, TaiméHas U3BeCTh, HerauéHas U3BeCcTh, MUThEBask COAA, MUPUT U JIpYTHUe);
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c(hOpPMHUPOBAHHOCTh YMEHHI OMPENCNIATh BaJCHTHOCTh U CTEIEHb OKUCIICHUS XHUMHYECKHX
AJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOM CBsI3M (KOBaJE€HTHAs, MOHHAs,
METAJTMYECKasi, BOJOPOAHAS) B COCIMHEHUSIX, THUI KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAsl, MOJICKYJISIpHAsi, HOHHAs, METAJNIMYECKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMECHHI yCTAHABIMBATH MPHHAICKHOCTh HEOPraHMUECKUX BEIIECTB 110
X COCTaBYy K ONpPEACIEHHOMY KIIAcCy/TpyIe COCIMHEHUH (IIPOCTHIE BEMIECTBA — METAIUIBI H
HEMETaJUTbI, OKCUJIBI, OCHOBAHWSI, KHCIIOTHI, aM(OTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMHUPOBAaHHOCTh YMEHUN PACKPBIBATH CMBICI Tieproandeckoro 3akoHa Jl. M. MenneneeBa
1 IEMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOUIYIO, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaATh IEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKUX
anemeHTOB 14 mepuonoB [lepuonnueckoit cucrembl xumudeckux anemeHToB [[. . Menneneena,
UCIIOJNIB3YSI MOHSTHUS «S-, P-, O-3JEKTPOHHBIC OPOUTANINY, «IHEPreTUUECKUE YPOBHHY», OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHUMHUYECKUX DJIEMEHTOB M WX COEIUHEHHI MO MEpHoJaM U
rpynnam Ilepuonnueckoit cuctemel xumnyeckux aieMeHToB 1. . Menneneesa;

c(hopMUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, TOJTBEPXIATh CYIIECTBOBAHWE TE€HETHYECKOU
CBS3M MEXJy HEOPraHMYEeCKUMHU BEIIECTBAMH C TIOMOIIBI0 YPAaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCH(PHUIIMPOBATh XWMHUYECKHE PEAKIHH TI0 Pa3IUIHbIM
MpU3HAKaM (YUCIIy U COCTaBY pearupyrouux BEUIeCTB, TEMI0BOMY 3D PeKTy peakunu, N3MEHEHUIO
CTETeHEN OKUCIICHUS YIEMEHTOB, 00paTUMOCTH PeaKlUU, yJaCTHIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABJIATh YPaBHEHUS pEakUUil pa3IUyHBIX THIIOB, MOJHBIE U
COKpAaIEHHbIE YpaBHEHHUS PEaKIHil MOHHOTO OOMEHa, YYUTHIBasl YCJIOBHS, MPH KOTOPBIX 3TH
peaKkiuu uayT A0 KOHLA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH pEaKlUu, MOATBEPKAAIONINE KaYECTBEHHBIH COCTaB
pa3INYHBIX HEOPraHWUYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIHE B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH pPACKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEeaKIuii;

c(hOpMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOW peakiHuH OT
pa3nuuHbIX (HAKTOPOB; XapakTep CMEIIEHHS XHMHUYECKOTO pPAaBHOBECHS B 3aBUCHUMOCTU OT
BHeIHero Bo3aericTBus (mpunnui Jle [latensbe);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIIICHHOTO TOJMYYeHHs] CEpPHOM KHCIOThI, aMMHaka, a Takke C()OpMUPOBAHHOCTh
MpeaCcTaBlIeHud 00 OOIIMX HAyYHBIX MPUHIHUIAX W SKOJOTHYECKHX MpoOiIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTH YMEHH MPOBOJUTH BHIYMCIECHUS C UCIIOJIb30BAHUEM MOHSITHS «MaccOBast
JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOMICHUN Ta30B MPHU XUMHUYECKUX PEaKIUAX, MacChl
BEIECTBA UM 00BEMA T'a30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MM 00bEMY OJTHOTO M3
YUYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3 deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHUS
MacChl BEUIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpPMHUPOBAHHOCTh YMEHUU COOMIONAaTh MpaBHJIA TMOJB30BAHMS XUMHUYECKOW TMOCYIOM U
nabopaTtopHbIM 000pYIOBaHHEM, a TaKXKe MpaBuiia oOpalleHus C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU TI0 BBITOTHEHHUIO T1a00paTOPHBIX XUMHUUECKHX OTBITOB;

c(hOpMHUPOBAHHOCTh, yMEHUHN T[UJIAHUPOBATH W BBHITIOJNHATH XUMUYECKUNH OSKCIEPUMEHT
(pasnoxeHue MEPOKCHAa BOJOPOJa B MPHUCYTCTBUU KaTallu3aTropa, ONpeNeieHne Cpellbl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO MHAMKATOPA, BIUSHHUE PA3NIUYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKOUN PeakIuu, peakiimii HOHHOTO 0OMeHa, KaYeCTBEHHBIC peaKIny Ha cyab(haT-, kKapOoHaT-
U XJOPHUA-aHUOHBI, HAa KAaTHOH aMMOHHS, pELIEHHWE OHKCIEPUMEHTAJIbHBIX 3aJad M0 TeMaM
«Metamnel» u «HemeTannel») B COOTBETCTBHM C TpPaBUIAMU TEXHUKHA O€30MacHOCTU TMIPH
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oOpamieHMH C BeIIEeCTBAMH U JIAOOPAaTOPHBIM OOOPYIOBAaHUEM, NPEACTABIATH pPE3YIbTaThI
XMMUYECKOTO OKCIepuMEeHTa B (OpME 3aluCH ypPaBHEHUH COOTBETCTBYIOIIMX pEakuuil |
(dhopMyITHpOBaTh BEIBOJIBI HA OCHOBE ITHX PE3YIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3HPOBATh XHUMHUYECKYI HWH(POPMAIHIO,
MI0JIy4aEMYI0 U3 Pa3HbIX UCTOUYHUKOB (CPEACTBA MACCOBOW KOMMYHMKalUU, IHTEpHET U APYTruX);

c(hOPMHUPOBAHHOCThL YMEHHUU COONIONATh TpaBHJA OSKOJOTHYCCKH  IIEJIECO00pa3HOTro
IIOBECACHHUA B 6I)ITy u TPYIIOBOI;'I ACATCIIBHOCTH B LCIIAX COXpPAaHCHUA CBOCIO0 3I0pPOBBA U
OKpYKAOIeH MPUPOAHON Cpelbl, 0CO3HABATh OMACHOCTHh BO3JICHCTBHA HA JKUBBIC OPraHU3MBI
ONpeAeNEHHBIX BELecTB, NMoHMMas cmbica mnokazarens IIJIK, mosicHsaTh Ha mpumepax crocoObl
YMCHBIICHUSA U MTPEAOTBpAICHUS UX BPEIHOT'O BO3I[CI>'ICTBH5[ Ha OpraHus3M 4CJIOBCKaA,

JIIsL O6y‘-IaIOIIII/IXC$I C OI'paHWYCHHBIMHU BO3MOXHOCTAMH 3IO0POBBA: YMCHUC IIPHUMCHATDH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHUA BCIICCTB U XUMHUYCCKUX fIBHGHHﬁ;

IUTSL CJIETIBIX M CIAOOBHISAIIMX OOYYArOIIUXCS: YMEHHE HCIOJIb30BaTh Pelbe(hHO-TOUCUHYIO
CUCTEMY 0003HaueHu JL bpaiins JUTS 3almucu XUMHUYECKHUX dopmy.
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10 KJIACC
Ne KosmuecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3genoB u Konrpoin IpakTn (uudposbie)
n/ TEM MPOrpaMmbl Bcero HbIE yecKue 06p330BaTeJ'II)H
n padoThl padoThI bIe pecypchl
Pasnen 1. Teoperudyeckne 0CHOBBI OPraHUYeCKONH XUMUH
[Ipenmer OpPraHUYeCKOn bubnuoreka
xumuu.  Teopuss  cTpoeHUs [IOK
1.1 . 3
OpPraHMYEeCKUX COCTUHEHHHA A. https://myschool
M. byrneposa .edu.ru/
Hroro mo pazneny 3
Pasnea 2. Yuiesogopoasl
bubmmoreka
[IpenenwsHbIE YyIIIEBOAOPOABI — HOK
2.1 2
AITKaHbI https://myschool
.edu.ru/
bubmmoreka
29 HenpenenbHbie yriieBOAOPOIBI: 6 1 HOK
AJIKEHBI, aJIKaJUEHb], AIKUHEI https://myschool
.edu.ru/
bubmuoreka
53 Apomaruueckue ) HOK
YIJICBOJIOPOIBI https://myschool
.edu.ru/
bubnuoreka
[Tpupoansie HCTOYHUKHU
2.4 yIIIEBOJAOPOIOB u ux 3 1 HOK
HepepaboTia https://myschool
.edu.ru/
Hroro no paszueny 13
Pasnen 3. Kucsiopoaconepaxaiue opranudeckne coeJHHeHUsI
bubnuoreka
[HOK
3.1 | Cnuptel. ®eHon 3 https://myschool
.edu.ru/
3.9 AnbOeruanl. Kap6oHnoBsie . 1 Bbubmnoreka
KUCIOTHL. ClIo’KHBIE Y(PUPBI I[IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool
.edu.ru/
bubnuoreka
LHOK
33 |V
HICBOAH 3 https://myschool
.edu.ru/
Wroro mo paznemy 13
Pasnen 4. A3zorconep:xainiue opranudeckue coeTuHeHust
bubnuoreka
41 AMUHBI. AMUHOKHCIIOTHL. 3 HOK
' Benkn https://myschool
.edu.ru/
Wroro mo pazneny 3
Pasnen 5. BbicokoMoJIeKyJISIPHBIE COEIMHEHUS
bubnuoreka
51 [Tnactmaccel. Kayuyku. ) HOK
' Bonokna https://myschool
.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB 34

110 [TIPOT'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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11 KJIACC
Ne KoaundecTBo 4acoB 3J1eKTp0HH],[e
HaumeHoBaHMe pa3ieioB u Konrpoian IlpakTn (undposbie)
n/ TEM MPOrpaMmbl Bcero HBIE yecKkue Oﬁpa3OBaTeﬂbH
I padoThI padoThI bIe pecypchl
Pasnen 1. Teoperudeckue 0OCHOBbI XUMHU
Crpoenue ) aTOMOB. Erbimorexa
[Tepuonnueckuii 3aKOH " LIOK
1.1 | Ilepuomuueckas cucrema | 3 )
XUMHUYECKUX daeMeHToB [ U. https://myschool
.edu.ru/
Menpeneera
bubmmoreka
19 Crpoenue BEIIECTBA. 4 HOK
MHoroo0pasue BelecTs https://myschool
.edu.ru/
bubmmoreka
LHOK
1.3 | Xumuueckue peaxkiuu 6 1 1 httos://myschool
.edu.ru/
bubmmoreka
OK
Hroro nio pasaeny 13 ﬁtps://mvschool
.edu.ru/
Pasnen 2. Heopranuyeckasi Xumust
bubmuoreka
LHOK
21| Meramei 6 1 https://myschool
.edu.ru/
bubnuoreka
HOK
2.2 | Heweransi J 1 1 https://myschool
.edu.ru/
bubnuoreka
23 Cas3p HEOPraHWYEeCKUX U 5 [MIOK
OpPraHUYeCKHX BEIIECTB https://myschool
.edu.ru/
bubnuoreka
Hroro no pazneny 17 HOK

https://myschool



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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.edu.ru/

Pazgena 3. XuMus u :Ku3Hb
bubnuoreka
HOK

A X

3 FIMHS FORHSHD 4 https://myschool

.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB 4

I10 [TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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YUYEBHO-METOINYECKOE OBECIIEYUEHUE OBPA3OBATEJIbHOT'O IMTPOIECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI U1 YYEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «JIPODAY;

AxunonepHoe o0mectBo «M3narenberBo «IIpocsemienne»

Xumus, 11 kmace/ T'abpuensia O.C., O01mecTBO ¢ OTpaHNYEHHON OTBETCTBEHHOCTHIO «/[PODAY;

AxnmonepHoe ob6mectBo «M3narenbctBo «IIpocBerienne

METOAUYECKUE MATEPUAJIBI IS YUUTEJA

1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus MeTtomudeckoe mocooue — 6a30BbIid ypOBEHBY - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01mas XxuMusi B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kiaccy
— M.: lpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.ViakoBa «Xumus 11 kinacc: KoHTponbHbIE 1
MPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: lIpoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.Brenenckas «Xumus 11 knacc: HacronpHas kHura ajis
yautens». Yacts 1 — M.: lIpoda, 2019 rox.

5. O.C.I'abpuensn, I'I"JIpicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHas kHUTA 15
yautens». Yacts 2 — M.: llpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I.OctpoymoBa «3aauu 1o XUMUU U CIIOCOOBI UX PELICHUSD
- M.: «/Ipodar, 2021rogx.

7. B.I. lenncoBa «Xumus 11 kinace noypousnsie miansl o yueonuky O.C.I'abpuensina,
I".T"JIsicoBoii» - Bonrorpag» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JInako «Tecthl mo xumum 11 knacey, - M.: Dx3amen, 2019t
9.9. O.C.I'abpuensn, U.I'octpoymoB «XuMuyeckuil skcnepuMenT B mmkoie 11 kmacey; - M.:

Hpoda. —2019 rox.
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IHUADPPOBBIE ObPA3BOBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET
Beenute _ BBeaurenannsiehttp://www.chemnet.ru I'azera «Xumusi» u caitt mist yuurens «5 uny
Ha YPOK XHMUID»
http://him.1september.ru Enunas xomtekius LIOP: [IpeaqmerHas koyuieKus « XuMuUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbBIC SKCTIEPUMEHTBI:
xumust. Komnekuust Poccuiickoro o011eo6pa3oBarenbHOTO mopTaia
http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. Anuk6epoBoii
http://www alhimik.ru Bcepoccuiickast oquMnmaa mKkoJIbHAKOB 110 XUMUU
http://chem.rusolymp.ru Opranndeckast XuMus: SJACKTPOHHBIN YU4COHUK IS CPEIHEHN IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: IIEKTPOHHBIN YUEOHHK
http://www hemi.nsu.ru OTKpbITHIA KOJUTSIK: XUMHS
http://www.chemistry.ru JlucTaHiioHHasT OJTMMIIHA/A [T0 XUMHHU: TCIIEKOMMYHHKAITHOHHBIN

00pa3zoBaTeIbHBIN MPOEKT
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