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HOACHUTEJBHAA 3AIINCKA

[Iporpamma o XuMuuM Ha ypoBHE cpeHero oOiero oopa3oBaHus pa3padoTaHa Ha
ocHoBe ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 o0pa3zoBaHun B
Poccuiickoit  depeparnuu», TpeOOBaHUN K pe3ynbTaTaM OCBOeHHUS (denepalibHON
oOpa3oBaTeIbHOM MporpamMMbl  cpeaHero obmero o6pazoBanus (DPOII  COO),
npe/cTaBlieHHbIX B DeiepaabHOM TOCYyIapCTBEHHOM 0Opa3zoBaTesibHOM cTanaapte COO,
¢ yuérom KoHnenmuu npenoaBanus y4eOHOTO MpeaMeTa « XUMHUS» B 00pa30BaTeIbHBIX
opranuzauusx Poccuiickoii ®enepanuu, peanu3yOIIUX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOrpamMMbl, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BuTHs BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3padOTKE MPOrpaMMbl MO XMUMHH, K ONPENEICHUIO 00Ien
cTpaTeru OOy4YeHHUs, BOCHUTAHUS U Pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMU YYEOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha  0a30BOM  ypOBHE  COCTaBUIIU
KoHnentyaipHble mosiokeHus DOI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
collepKaHusi, pE3yJbTaToB OOy4YeHUss U TpPeOOBaHWM K YPOBHIO IMOATOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIITYCKHUKaMU 00I11e00pa3oBaTeIbHOM
OpraHu3alliM, SBISETCS HEOTHEMJIEMOM dYacThi0o MX 00pa30BaHHOCTH. OHO CIYKUT
3aBEPIIAIOIIMM JTAallOM pealu3aldd Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LIEJIOCTHON CUCTEME XMMUYECKOT0 00pa3oBaHus. DTH
IIEHHOCTH KaCaroTCs TO3HAHUS 3aKOHOB MPUPOAbI, (HOPMUPOBAHMS MHUPOBO33PECHUS U
oOIIel KyJIbTypbl YEJIOBEKa, a TaKKe SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3JI0pOBbIO M TIPUPOAHOWU cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyaromuxcsi Ha YpPOBHE cpeaHero oOiiero o00pa3oBaHMs CpPEACTBAMHU Y4EOHOTO
npeaMeTa « XUMHUs», COAEpKaHUEe U MMOCTPOEHHUE KOTOPOIO OIMpPEeSIEHbl B TPOrpaMme 1o
XUMUU C YYETOM CcHelUPUKN HAYKH XUMUU, €€ 3HAYCHUS B TMO3HAHUU TMPHUPOJLI U B
MaTepUaIbHOW KU3HU OOIECTBa, a TaKkKe C y4€ToM OOMMX Ieleil U TPHUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEJIHEro 00Iero oopa3oBaHus B
Poccutickon ®enepamnumn.

XUMHSI Kak DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT O0coOyl poOjb B
COBPEMEHHOM IHMBUJIM3ALMU, B CO3JAaHUM HOBOW 0a3bl MaTepHalbHOMW KynabTypbl. OHa
BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKE PAIMOHATBLHOTO HAYYHOT'O MBIILICHHS, B CO3JJaHUE
L[EJIOCTHOTO TPEJACTaBIeHUs 00 OKpYXKAalIIeM MHpE Kak O E€JUHCTBE NPUPOABI U
YyejoBeKa, KoTopoe (GopMHUpPYeTCsl B XMMHUM Ha OCHOBE TMOHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPYXAIOLEro MUpa, OCOZHAHUS B3aMMOCBSI3H MEX]y CTPOEHHUEM BEILECTB, UX
CBOMCTBaMHU U BO3MOXXHBIMU 00JIaCTSIMU TPUMEHEHUS.

TecHO B3aMMOJAEUCTBYSI C JPYTMMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTalla
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhl, HEOOXOAUMBIM YCIOBHEM YCIEITHOTO TPY/ia
1 KU3HU KaXXJI0TO WwieHa obmecTBa. CoBpeMeHHass XUMHUS KaK HayKa CO3uaTeIbHas1, Kak
HayKa BBICOKMX TEXHOJIOTUM HampaBiieHa Ha pelieHHue TJIOOAIbHBIX MPoOsIeM
YCTOWUYMBOT'O PAa3BUTUS YEJIOBEUECTBA — CBHIPHEBOW, SHEPreTUYECKOW, MHUIIEBOU,
AKOJIOTUYECKOM O€30MMaCHOCTH U OXPaHbI 37I0POBbSI.

B cooTBercTBUM ¢ 0OIIMMHU TEISIMU ¥ TIPUHITUTIAMEU CPETHETO 00IIero 00pa3oBaHUs
comepxkanue mpeamera «Xumus» (10—11 xmaccel, 0a30BBIA ypOBEHb H3yUCHHS)



OpPUEHTHPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJbTYpHYIO MOATOTOBKY OOydYaromuxcs,
HEOOXOAUMYIO UM JJsi BBIPAOOTKH MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUS B KU3Hb COLIMYMa, MPOAOJKEHUsT 00pa30BaHUs B Pa3jIMUYHBIX 00JacTsX, HE
CBSI3aHHBIX HEIIOCPEJICTBEHHO C XUMHMEM.

CocTaBisioluMu rpeaMera «XUMHs» ABIISI0TCS 0a30Bble Kypchl — «OpraHudeckast
xuMus» U «OO011ast 1 HeOpraHUyeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAaHUU 10 HEOPraHUYECKOM
XUMUU (C BKIIOYCHHEM 3HaHUA ©3 OOmEeHd XUMUU) W OPraHUYECKON XHUMHH.
dopMHpOBaHUE TAHHOW CHCTEMbl 3HAHUNW TpU HM3YyYEHUH IMpeAMETa OOecreunBaeT
BO3MOKHOCTbh PACCMOTPEHHUS BCEr0 MHOr0oOpa3us BEIECTB HA OCHOBE OOIIMX MOHSATHUH,
3aKOHOB U TEOPUH XUMUMU.

Crpykrypa conepxkanusi KypcoB — «Opranumdeckas xumusi» ©u «OOmas u
HEOpraHu4yecKas XUMus» chopMHUpOBaHa B MPOTpaMMe 110 XUMUU HA OCHOBE CUCTEMHOTO
noaxoga K H3Y4YEHHMIO Yy4yeOHOro Marepuasa U OOyCIIOBIEHA MCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUUN Ha ONpPEACIEHHBIX TEOPETHUUECKUX YypOBHAX. Tak, B
Kypce OpraHMYeCKOM XMMHM BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHMS OPTAaHUYECKUX COCAMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMHUUYECKUX U
AJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHUM BemecTB. CBeleHUsI 00 M3ydaeMbIX B Kypce
BELIECTBaX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB A0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COCOWHEHMM. B Kypce OpraHM4eckod XHMHHU MOJy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO o00Iero o0Opa3oBaHUsS TE€pBOHAYAILHBIE
MPEACTABICHUS] O XHMMHYECKOW CBSI3U, KJIAaCCU(UKAIIMOHHBIX IPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKON PEAKIINH.

[loqx HOBBIM yrioM 3peHHss B IpeaMmere «XuMmus» 0a30BOro  ypOBHS
paccMaTpuBaeTCs HW3YYEHHbII Ha YpOBHE OCHOBHOro oOmiero o0Opa3oBaHUs
TEOPETHYECKUI MaTeprall U (DAKTOJOTUYECKHE CBEACHHUS O BEIIECTBAX U XUMUYECKOH
peakuuu. Tak, B yacTHOCTH, B Kypce «OO01m1ast 1 HeopraHudeckasi XUMUs»» 00ydaromumces
IIPENOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYECHHWE IEPUOJUYECKOTO 3aKOHa C
OOLIETEOPETUYECKUX U METOAOJIOTMYECKUX MO3ULUNA, TIy0Xe MOHATh HCTOPUYECKOE
M3MEHEeHHe (YHKIMH OTOro 3akoHa — OT o0oO0marme a0 OOBSCHSIOMEH W
MPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHHM O BaXHEWINIMX BENIECTBAX, MX COCTaBE, CTPOECHHUH,
CBOMCTBaX M IPHMEHEHUN, A TAKKE€ O XMMHUYECKMX PEAKIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX INpOTEeKaHus AomnoiHsercs B Kypcax 10 m 11 kmaccoB snmemeHTamun
COZIEpKaHMS, UMEIOINMHU KYJIbTYPOJIOTHYECKUN U MPHUKIATHON XapakTep. OTH 3HAHMS
CIIOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBSA3M XUMHUU C JIPYTUMU HayKaMH, PacKpbIBalOT €€
poJib B TIO3HABATEIBHOM M NPAKTUYECKOM JEATEbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHUsI K MPOLIECCY TBOPYECTBA B O0JACTH TEOPUM W MPAKTUUECKUX
MPWIOKEHUN XUMHUHU, TMOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCA B OOILIECTBEHHO H
JMYHOCTHO 3HAYMMBIX MpoOJjemMax, CBSA3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIUBATH
MH(GOPMALIMIO U IPUMEHSTH €€ ISl MOTOIHEHNS 3HAHUM, PEIIeHNs UHTEUIEKTYaJIbHbBIX U
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaTeNIbCKUX 3a4ad. B menom coaepxkaHue y4uyeOHOTO
npenMera «XUMHsD JaHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (popMHpOBaHHE Y
00y4aroIuxcsi MUPOBO33PEHUECKON OCHOBBI I MOHUMaHUs (puiocopCKux uaeu, Takux
KaK: MATepUAIIBHOE  E€IMHCTBO  HEOPraHWYECKOr0 M OPraHMYECKOro  MHpa,



O0OYCJIOBJIGHHOCTh CBOMCTB BEILECTB HX COCTaBOM M CTPOEHHUEM, I03HABAEMOCTb
NPUPOAHBIX SIBICHUN MYyTEM SKCIEPUMEHTA U PELIECHUs MPOTUBOPEUUN MEXKIY HOBBIMU
(dbakTaM U TEOPETUYECKUMH MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU
HKOJIOTHYECKUX MPOOJIeM, a Takke MpoOJieM COEPEKEHUS SHEPreTUYECKUX PECYPCOB,
CBIPbS, CO3/IJaHUSI HOBBIX TEXHOJIOTUIA U MaTE€pPUAJIOB.

B nnane peiieHus 3aiad BOCIUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN O0YyUYaIOIIUXCS
MPUHSTHIC TIPOTPAMMON 110 XMMHUH TTOJIXO/bI K OMPEACICHUIO CONCPKAHUS U TIOCTPOCHUS
peaMeTa TMPEeayCMaTpuBaOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JEUCTBHM,
UMEIOIMX 0a30BOE 3HAYCHHE ISl PA3IMYHBIX BUOB NEATCILHOCTH: PEUICHUS TIPOOIeM,
MOMCKa, aHaM3a U 00paboTKu MH(OpMAIMK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIBITa
MPAKTUYECKOW WM HWCCIIEA0BATEILCKOW JACSITEIBHOCTH, 3aHUMAIONIECH Ba)XHOE MECTO B
MMO3HAHUW XUMUH.

B nmpakTtuke mpenonaBaHWS XHWMHM KaK Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHMs, TaK MU Ha YpOBHE CpEIHEro oOIIero oO0pa3oBaHUs, MPHU OMpeAeSICHUU
CoJlepKaTeIbHOW ~ XapaKTepUCTUKHU IeJe HW3y4deHUs TMpeaMeTa HampaBleHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIMOHHO Tpu3HAETCs (GOPMHUPOBAHHE OCHOB
XUMUYECKOM HayKd Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOM
NESTEIPHOCTH 4YEeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJMYECKOM TOUKH 3PEHHUS TaKOM MOAXO K OMPEeICHUIO 1eJield N3ydYeHHsl MTpeaMeTa
SIBJISICTCSI BITOJTHE OTIPABJIaHHBIM.

CoryracHO TaHHOHW TOYKE 3PCHUS TIABHBIMH LESIMH U3YICHUS MPeaMeTa « XUMUSD)
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

e (opMUpOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEWINEH COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KAapTHHBI MHpa, B OCHOBE KOTOPOM JIEKAT KITIOUYECBBIC
NOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHMMUU, OCBOCHHUE SI3bIKa HAYKH,
YCBOCHHUE U MMOHUMAHUE CYIIHOCTU JIOCTYIMHBIX 0000IEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHHE C UCTOPUEH WX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHue ¥ pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB M XUMHMUYECKHX pEaKIMil, HEOOXOIUMBIX JJii MPUOOPETCHUS YMEHHM
OPUEHTHUPOBATHCS B MUPE BEIIECTB M XMMHUYECKUX SIBIICHUN, UMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUH M CIOCOOOB NEATEIHLHOCTH, CBS3aHHBIX C HAOMIOACHUEM U
O0OBSICHEHHEM XMMHUYECKOTO JKCIEPUMEHTa, COOJIOICHHEM TPaBUJI OE30TaCHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsimy ¢ sTtuM, comepkartenbHas XapaKTEpHCTHKA IeJed W 3aJad HW3ydCHHs
MpeaMeTa B MPOrpaMMe MO0 XWMHH yTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHH C
HOBBIMH TIPHOPUTETAMH B CHCTEME CpeaHero oomero oOpa3oBanus. CeromHs B
MPENo/IaBaHNM XWMUU B OOJBIIEH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHUYCCKOM
KOMITOHEHTE COJIepKaHUsi OOy4deHUs, OPUECHTUPOBAHHOW HA TOJTOTOBKY BBITYCKHUKA
o01meo0pa3oBaTeIbHOM ~ OpraHM3alldd, BIAQJCIONIEr0o HE HAa0OpOM  3HaHWH, a
(YHKIIMOHATFHOW TPAaMOTHOCTBIO, TO €CTh CIMOCO0aMH W YMEHHSIMH aKTHBHOTO
MOJTYYCHUS] 3HAHUM ¥ TIPUMEHEHUSI WX B PEATbHOM JKU3HU JUISl PEIICHUs MPAKTHUYECKUX
3azay.

B cBs3u ¢ 3TUM TIpu M3ydYeHHWH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEEe 3HAYCHUE
MPUOOPETAIOT TAKKUE 1IETU U 3a]a9H, KaK:



aganTaius oO0ydJarouuxcsi K YCIOBUSIM JMHAMHYHO Pa3BUBAIOLIEIOCS MUDPA,
(GbopMHUpOBaHUE MHTEIUIEKTYyaJIbHO Pa3BUTOW JIMYHOCTHU, FTOTOBOM K CaM0OOpa3oBaHUIO,
COTPYIHHMYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO TPAMOTHBIX PEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmupoBaHre y 00yYarOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIM ),
UMEIOIIUX YHUBEpPCAIbHOE 3HAUEHUE AJIA PA3JIUMYHBIX BHJIOB JESITEIBHOCTU: PEIICHUS
npoOyieM, TMOWCKa, aHaiM3a ¢ 00paboTKM uWH(POpMalWK, HEOOXOTUMBIX IJIs
MPUOOPETEHUST OTbBITA JEATEIHLHOCTH, KOTOpas 3aHMMAET BAXHOEC MECTO B IO3HAHHH
XUMUHU, a TaKXKe IS OIEHKH C TIO3UIIUH DKOJIOTHYECKOW OE30MacHOCTH XapakTepa
BIIUSIHUAST BEIICCTB M XMUMHYECKHUX IPOIIECCOB HAa OPTaHMU3M YEJIOBEKa M TPHUPOIAHYIO
cpeny;

pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O0O0YyYaromuXCs: CIOCOOHOCTH CaMOCTOSITEIRHO MPUOOpPETaTh HOBBIC
3HaHUS MO XUMHUU B COOTBETCTBHHM C XU3HEHHBIMU MOTPEOHOCTSIMH, HCHOJIb30BaTh
COBpEMEHHbIE HH()OPMAIMOHHBIE TEXHOJOTHM [IJIi TOMCKAa M aHaiu3a Y4eOHOU u
Hay4HO-TIOMYJISIPHOM HH(POPMAIIUK XUMUYECKOTO COJIEPKaHUS;

dbopMHpOBaHHE U Pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOJIONAaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTHU, NPHU IUIAHUPOBAHUU U MPOBEACHUU XHUMHUUYECKOTO
IKCIIEPUMCHTA;

BOCITUTAaHHE Y 00yJaromuxcs yOeKIEHHOCTH B TYMaHUCTUICCKON HAINIPaBICHHOCTH
XUMUH, €€ BAXKHOM pOJM B pEHIeHUWH TIJI00aJbHBIX NPOOJEM palruOHAIBHOIO
MIPUPOIONIOIL30BAHMSI, TIOTIOTHEHUS DJHEPTETHUECKHX PECypCcoB H  COXPAHCHHS
MIPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K
MPUPOJE M CBOEMY 3JI0POBBIO, a TaKkKe MPUOOPETEHUS OIBITA HCIOIb30BAHUS
MOJTYYCHHBIX 3HAHWHA ISl TIPUHSITHS TPAMOTHBIX PEIICHUN B CHUTYyaIlMsIX, CBS3aHHBIX C
XUMUYECKUMU SIBJIICHUSIMH.

B yuebGHoMm maHe cpemnero oOiero oOpa3oBaHUs MpeaMeT «XuMHUs» 0a30BOTr0
YPOBHSI BXOJUT B COCTaB MPeaMETHOM 001actn « EcTecTBeHHO-HAyUYHbIE PEIMETHI.

OO6miee 4KcliO YacoB, OTBEACHHBIX JUISI M3YYCHUS] XUMHU, Ha 0a30BOM YypOBHE
cpeaHero obrero oopaszoBaHusi, cocrabisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B
Henento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyYecKOi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omornorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJAUHAPHBIE U KPAaTHBIC CBSI3U.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHHE, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoabl

AJKaHBI: COCTaB W CTPOEHWE, TOMOJIOTHMYECKMH psa. MeraH W 3TaH —
IpOCTEHIlINe NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN Psii. DTWIEH U MPONUIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHeHIIHe
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XMMHUYECKHE CBOMCTBA (peaklMU TUIPUPOBAHMS, TaJIOTEHUPOBAHUs, TUApPATALIH,
rOpEeHUs), OJYyUYEHNE U TPUMEHEHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu raJjoreHMpOBaHMUsS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceorcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMIEKAIMMHA K
Pa3IMYHBIM KJIaCCaM.

IIpuponHble UCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHbiii ra3 U IOIYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), nupoau3. I[IpomykTel
nepepadoTKu HePTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEIIECTB WU MX MPEBPAILCHHIA:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «Yroip», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnsie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOECHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (PEaKkIMM C aKTUBHBIMU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOCHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

®deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpaerunpl U kemouvl. DOpMaNBIAETH, ALETAIBJIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYCHHE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCITIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYraeBoawsl: coctaB, Kiaccuukaius — yriieBogoB  (MOHO-, JU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmana H
Hewnrono3bl.  du3nyeckue M XMMHYECKME CBOMCTBA Kpaxmayia (TUApOJIu3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).




DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBe/IeHHEe, HAOJIIOJICHHE W ONHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzaummonmeilcTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHuIecKue COCTUHCHMUS.

AMHMHOKHCIIOTHI KaKk amM(pOTEpHbIE OpTaHWYECKHe coeauHeHUs. Du3ndecKue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BEIIECTB M UX IPEBPAILICHUIA:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3AIUHU, CPEIHSSI MOJICKYIIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHATHM, TaK W TOHSATHH, SBJSIONIUXCS CUCTEMHBIMHU ISl OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHWE, HAYIHBIA (DaKT, THUIOTE3a,
3aKOH, TEOPHs, aHaJW3, CUHTE3, KjacCUu(uKalus, NepuoIuIHOCTh, HAOIIOICHHE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusuka: MaTepus, OJHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
bepMeHTHI).



['eorpadusi: MuHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
peCypCHL.

TexHOJorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO ITUTAHUS,
MOIOLIME CPELICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaTsl, MaTepUalIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dJeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CUCTEMbI
xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKMX JJEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHIaM M IEpUOJaM.
3Ha4YeHHE [IEPUOTUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTtBa. XUMHUYECKas CBsA3b. BUABI XUMHUYECKOH CBS3H
(KoBaJIeHTHasl HETOJsIpHAas W TOJSpHAas, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOH XUMHYECKOM CBSI3W (OOMEHHBII U JTOHOPHO-
akuenTopHblil). Bopoponnas cBs3p. BaneHTHOCTh. DIEKTpOOTPULIATENBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. |HIbl KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckass — peaknusa. Kimaccupukanuss — XUMHYECKMX — peakiuil B
HEOPraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U IPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnekrponutuyeckas auccounanus. CuiabHble U cinalble dnekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpanus Tabiui «Ilepuoauyeckas cucrema xuMudeckux sjaementos . U.
MeHneneeBay, U3ydeHHUE MoOJieNield KPUCTAUIMYECKUX PENIETOK, HaOIoJACHUuE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMEHa),
MIPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUYE€Thl C HUCIOIL30BAHUEM IMOHATHS «MaccoBas
JTOJISI BELIECTBAY.

Heoprannyeckasi xumust

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoil  cucteme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIMX METAUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHWEe U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHble 3anaumn.

PacuéTtel macchl BemiecTBa MM O0OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€30macHOCTH, Pa3BUTHH MeAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.



[IpencraBiaenuss 00 OOMMX HAYYHBIX IPUHLUINAX [TPOMBIIIJIEHHOTO
IOJIy4CHUS BaXKHEHIINX BEILECTB.

UYenoBek B MHUpE BEIIECTB M MATEpUAJIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0e30MacHOTO HCIONIb30BAHMS MpenapaToB OBITOBOM XUMUU
B [IOBCETHEBHOU KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzamust  MeXOpeaIMETHBIX  CBsi3ed Mpu  M3ydeHUH  oOmeil u
HEOpraHW4YecKor XUMHUM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIMXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusrka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, J3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
peCypCHI.

TexHonorusa: XUMH4YecKasi MPOMBILIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM ¢ CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS NpEIMeTa «XHUMHs» Ha YPOBHE CPEIHETO
o01miero o0pa3oBaHMsl BBIJICTICHBI CIASAYIOMUE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYME MOTHUBAIMH K O0YUCHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IEITOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABUTh
1EIN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESATENIBHOCTHU B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMaMM Y TpPaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOM JEATeITLHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABIICHUS O CONMAJBHBIX HOpPMax M TIpaBWjIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W IMO3HABATENIBHBIX 3a/1a4, BHITIOJHECHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;



2) IaTPHMOTHYECKOr0 BOCIIUTAHUS .

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY UM HAy4YHOMY HACJEAUI0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULIMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHWE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHus C BeIlIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PELUICHWH NPaKTHUYECKUX 3a]a4
COLIMAJIBHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA



HKOJIOTUYECKU 1IENIECOO00PA3HOTO OTHOILIEHHUS K MPUPOJE, KaK HMCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHHUA TJI00AJBHOIO XapakKTepa 3KOJOTHYECKUX Ipo0JieM, BIIMSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUS HEOOXOJWMOCTH HCIOJb30BAaHUS JIOCTHIKEHUM XUMHUHM JUIs
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHCTBHM, NPHUHOCAILMX Bpel OKPYKaIOIIEeH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMaHHA cCHeUu(UKH XUMUU KaK HayKd, OCO3HaHMA €€ polu B
(OpMUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHHs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
UMBUJIM3ALMA: B €€ TyMaHUCTUYECKOM HAIpaBICHHOCTH M BaXXHOW poOIHM B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX IpodsieM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJlydyaeMble 3HaHUA Ui aHaIM3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIEero Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM TpyJa B pa3lIMyHBIX cepax mpodecCHoHaTbHON
NEeATEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COI[UAIBHON KOMITIETEHIIUU 00y4aronuXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JIEWCTBUS B MIO3HABATEIIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHHUKAaTUBHBIMU UM  PEryJSTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHUBEPCATbHBIMHA Y4eOHbIMU MO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEeNeNATh LEeMu ACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLINE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUSA W KPUTEpUU [UIS KIAacCU(UKAIMK BEIIECTB H
XAMUYECKUX PEAKIINIM;

YCTAHABJIMBAaTh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JENYKTHUBHbBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEACTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuy — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB U XUMHYECKHX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEIBLHO C(OPMYIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €r0 pe3yNbTaTr, (OopMyIUpOBaTH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENBLCKOW W MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
INOUCKY METOJIOB PpELICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHUIO pPAa3IUYHBIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OpUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHbIE IOCOOHUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JTOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wuHPOpMaNMK, HEOOXOAMMOW [Js BBHINOJHEHHWS Y4YEOHBIX 3aaad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxembl, rpadUKH, TUarpaMMbl, TAOJIUIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MHpopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISIHOCTH.

OgiiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAelCTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIbHO MITM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3alui y4eOHOro nmpoekra u (opMyIupoBaTh BHIBOBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULUN B
X0J1e 00CYXIeHHS 1 OOMEHa MHEHUSMH.



OByajieHUe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOI IM0O3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensas e€ Lenu W 3aJadd, KOHTPOJIMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOHM  COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHM
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHUs] TPAKTUYECKUX 33124
U 9KOJOTMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM D3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTass U COKpall€HHAs), MOJIb, MOJISpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbIM CKeneT, (yHKIHMOHANbHAs TIpymna,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U a30TCOJAEpXkAIINEe COCAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJIb30BaHUM BaKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpHbIE NMPU3HAKU TOHATHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUM HCIOJb30BAaTh XUMHUYECKYI) CHMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K OINpEeACTIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBHBIC
Ha3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
Ooyranuen-1,3, metunOyraauen-1,3, GeH30J, METaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0NI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIINX XUMHUYECKHX PEAKIHH C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XWMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METO/IaX HAyYHOTO TMO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATHS pEIIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCY/IOl U J1a0OpaTOpPHBIM O00OpYJAOBaHHMEM, a TaKXe IpaBUjia OOpalIeHUs C
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH I10 BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBITIOJHATh XUMHUYECKHIMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWIEHA W W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B



COOTBETCTBUHM C TMpaBWIAMU TEXHUKA OE30MaCHOCTH Tpu OOpamieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B UENIX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUSI HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins s 3anmucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHPA, POJM XHMHUU B TIO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHWM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBajieHTHasi, MOHHAs, METaJUTMYeCcKas, BOJAOPO/IHAS ), KpUCTAIUTMYECKas pelIéTKa,
TUNBl  XUMHUYECKHX  pEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTHYECKOU Auccouranuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHUS MPUYMHHOCTU H
CUCTEMHOCTH XHMHYECKHX SBIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,



COCTAaBE, MOJIYYEHUH U 0€30I1aCHOM HCIMOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BELIECTB B OBITY M PAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHUU BBISIBIATH XApaKTEPHbIE INPU3HAKU MOHITHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHUH MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAsI) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAasl, METAJUIMYECKAs), XapaKTep Cpelibl B BOJHBIX PACTBOPAaX HEOPTaHUYECKHUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJacCy/TpyIne
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOTBI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX dJeMeHTOB |1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumudeckux snemenToB JI. M. MenneneeBa, MCIONb3ysd MHOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUI
10 nepuoaaM u rpynnam llepuoanueckon cucteMbl XUMHYECKUX 3i1eMeHTOB []. U.
Meneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHUYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH



ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OanaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE TMPOIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUYUCICHUS C HUCIOJIB30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOUIUX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM M J1TabOopaTOpHBIM OOOPYJOBaHUEM, a TaKXe MpaBWia OOpalleHus ¢
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEHUE MEePOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENeHHEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHIUKATOpPA, BIMSHUE Pa3IN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakuu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiue»y U «HeMetaiib»y) B COOTBETCTBHM C MPAaBUIAMHU TEXHHKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  IKOJOTHYECKHU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJISIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAaIOIIEW MPUPOJHOM Cpellbl, 0CO3HABAThH
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cvbeicnt mokazarens [IJIK, mosSCHATP Ha mTpuMepax CHocOObl yMEHBIICHUS W
MpEAOTBPAICHUS UX BPETHOTO BO3JAEHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m
NpOrpamMmbl Bcero Konrpoapmbie  Ipaxkruieckue o0pa3oBaTejbHbIE
padoThI padoThI pecype
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Hroro o pasneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIIEBOIOPOILI — ATKAHBI 2
29 HenpenenbHble yriaeBOIOPOIbI: AKEHBI, 5 1
' QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupogHBIE HCTOYHUKH YTIEBOIOPOIOB U 3 1
' ux nepepabdoTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkanue oprannyecKue coenHeHust
3.1 Crnuptsl. @eHon 3
39 Ansaeruabl. KapOOHOBBIE KUCITOTHI. 7 1
' CnoxxHbie 3(UpPBI
3.3 YrineBoasl 3 1
Hroro 1o pasneny 13
Pa3znea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3




Uroro no pazgeny

Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Wroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (nudpossbie)
Ne i/ Kont LHBI IIpakTHYecKH
NporpamMmbl Bceero 06 poi ¢ pﬁ cexme o0pa3oBaTejibHbIE
200ThI 200ThI
p p pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XMMUIECKUX 3
anemenToB JI. 1. Menaeneena
19 Crpoenue BemectBa. MHOroobpasue 4
' BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no pazneny 13
Pa3znen 2. Heopranuueckasi Xummusi
2.1 MerTtayuisl 6 1
2.2 Hewmeramier 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHIECKUX 5
' BEIIECTB
Hroro no paszneny 17

Pa3zgen 3. XuMus u :KA3HL

3.1 ‘ XuMHs U )KU3Hb 4

Hroro no paszneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie — Ipaxruecikue fll3y'{eﬂl/lﬂ :)Iﬁl?aI;OBaTeﬂbele
padoThbI padoThI pecype
1 IIpeamer oprann4ecko XUMuH, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunennii A. M. bytieposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o K1accuPpUKaUn
3 opraHuueckux Bemiects. Homenkinatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBbI: COCTAB U CTPOCHHE, 1
TOMOJIOTMUECKUH PSiL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENN aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJEH U NPONWIEH — NpOCTeMIne 1
MIPEICTaBUTENN aJTKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STWJIECHA U U3yYEHHUE €0 CBONCTBY
Ankanuensl. byranuen-1,3 u
9 MeTminoyraauen-1,3. [Toydaenne 1
CUHTETHUYECKOTO KayuyKa 1 PE3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKUH PSAMl. ALIETHIIEH — 1
MPOCTEUIINIA PEJCTABUTEh AIKUHOB
11 Beruncnenus no ypaBHEHUIO XUMHUYECKOU 1




peaku

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12
apeHOB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIIEKALIMX K Pa3IMUHBIM KIaccam
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu
[IpupoHBIE HCTOYHUKY YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTIeBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TIIULEpUH

19 ®deHo: cTpoeHue MOIIEKYJIEL, ¢buznyeckue
¥ XUMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

21 OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHUHAs M YKCYCHast

29 IIpaxTrueckas pa6v0Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NENCTBHE

o5 CroxHble 3(UpbI KaK MPOU3BOIHBIE

Kap6OHOBI)IX KHCJIOT. FI/I)IPOJ'II/IS CJIOXKHBIX




a¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26
OuoJIOrNYecKast PoJib KUPOB

VYTaeBobl: COCTaB, Kilaccuukanus.
27 Baxneiimme npeacTaBuTENN: TIOKO03a,
¢bpykTO3a, caxaposa

8 Kpaxman u nemnono3a Kak nNpupogHbie
MOJINMEPBI

KonTponbHas pabota no pazaeny

29 «Kucnopopacoaepxaiiyue opraHuuecKre
COEIUHEHMS»
30 AMUHBI: METHJIAMWH Y aHUIHH

AMUHOKHUCIIOTBI KaK aM(OTEpHBIE
31 OpraHUYECKUE COCAMHEHUS, UX
ouoiornyeckoe 3HaueHue. [lentrast

32 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

33 OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/II\/'I

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[InmacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH AIeMEHT. ATOM. DIEKTPOHHAs
KOH(UTypalys aToMOB

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[Tepuonuueckuii 3akon u I[leprnonnueckas
cHUcTeMa XMMHUYECKuX dmemMeHToB /1. H.
MeHpeneeBa, X CBS3b C COBPEMEHHOMN
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBI
xumudeckux ayemenToB .. Meneneena B
pPa3BUTHUU HAYKH

CTpOGHI/IC BellleCcTBa. XUMHUUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6pa30BaHI/I${
KOBaJICHTHOM CBS3H. BOI[OpO,Z[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILECTBA B pacTBOpE

Knaccudukanus 1 HoMeHKIATypa
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, PA3JIUYHBIX
KJIacCOB

Knaccudukanmss XuMruaeckux peakiuii B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHUS MACChl BEILIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMbIe pEaKIUH.
XUMHYecKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BiustHue
pa3nuYHBIX (haKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

11

12

13

14

15

DIIeKTpoJIMTHYECKas Aucconuanus. [lonarue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbnas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Guznyeckue cBOWCTBa
METaJIJIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH Pl
HanpsHKeHUH MeTalyIoB

16

XHMHYECKHE CBOMCTBA BaXKHEHIIIHNX
METaJUIOB (HATPUH, Kaaui, Kaablluid, MarHui,
AITIOMUHUN) U UX COETUHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

XMUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COE€IUHEHUN




19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Metamisn»"

20

21

22

Hemeramel, BX MOJOKEHNE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
ANoTponus HEeMETaIoB (Ha mpuUMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHWMHMYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

23

24

25

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COE€IUHEHUN

XHUMHUYECKHUE CBOICTBA yriaepoJa, KpEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COE€TMHEHUH

26

27

28

O0001IeHrEe U CUCTEMATH3AIMA 3HAHUN 110
Teme «HemeTramnely. Beranuciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IeCKI/IC paCLIéTI)I

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Hemertanmsi'"»

KontponbHas padota mo TeMam «MeTauibiy
u «Hemeramnsny

29

HeOpFaHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvICCKHUEC OCHOBAHUSA

30

AMpoTepHbIE HEOpPraHUYeCK1e U
opraHnuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX ¥ OPTaHUYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun BKOHOFHHGCKOﬁ,

31 JHEPreTUYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIIUHBI
[Ipeacrarnenus 00 0OMKX HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOTO MOTY4YEHHUS 1
BaXHEUIIINX BEILECTB
33 UYenoBek B MUPE BEIIECTB U MAaTEPHATIOB 1
34 XHUMHS U 3T0POBbE YEIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumusi, 10 xkmace/ I'abpuensa O.C., OOmecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/IPODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBemieHney

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru/



