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MOACHUTEJIbBHAS 3AIINCKA

[IporpaMmma 1o XMMHM Ha yYpOBHE CpEIHETO OOIIero oOpa3oBaHWs pa3padoTaHa Ha
ocHoBe ®enepambHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 o0pa3oBaHuu B
Poccuitickoit  denepaimm», TpeOOBaHMI K  pe3yibTaraM OCBOCHHA (ejepabHOM
oOpazoBaTesibHOM  TporpaMMbl  cpefHero  obmero  obpazoBanusi (POII  COO),
npeICTaBICHHBIX B DepepaTbHOM TOCYAapCcTBEHHOM oOpa3oBarenbHOM crtaHmapre COO,
¢ yuérom KoHuemmm npenojaBaHus ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranm3aimsix Poccuiickoit  ®Denepaimy, peamByIONIMX OCHOBHbIE 00pa3oBaTesbHbIC
IpOrpaMMBbl, U OCHOBHBIX TNOJIOXeHMI «CTpareruu pa3Butusi Bocmmranusi B Poccuiickoi
Oenepaim Ha nepuosr 10 2025 rona» (Pacmopstxenue IlpaBurensctBa PD ot 29.05.
2015 Ne 996 - p.).

OCHOBY TMOJXOJIOB K pa3pabOTKe MpOrpaMMbl MO XHMHUH, K OMpeeeHUI0 OOIen
cTpaTeru OOy4YeHHs, BOCIMTaHUS U Pa3BUTHA OOYYAIOUIMXCS CpPEICTBAMU Y4eOHOTO
npeameTa «Xumus» g 10—11  kimaccoB Ha  0a30BOM  YpPOBHE  COCTaBWIH
KoHrenryaisbHple  mosioxkeHust DPI'OC  COO o  B3auMOOOYCIIOBIEHHOCTH  LiEJIEH,
CONEpKaHMs, pe3yJbTaroB oOydeHWs © TpeOoBaHWII K YpPOBHIO  TOJATOTOBKHU
BBIITYCKHUKOB.

Xummdeckoe oOpa3oBaHue, TMOJIy4aeMO€ BBIMYCKHUKaMU 0011eo0pa3oBareabHO
OpraHm3alyy, SIBJIAETCS HEOTheMJIEMON 4YacTbio UX 00pa3oBaHHOCTH. OHO  CITyKHUT
3aBepUIAIOIIMM 3TallOM peajM3alii Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE
KITFOYEBBIX IIEHHOCTEH, MPUCYIIMX IEJIOCTHOM CUCTEME XHMHYECKOTO OO0pa3oBaHMs. OTH
[ICHHOCTH KAacaloTCsl TO3HAHWS 3aKOHOB TPUPOJBI, (OPMHPOBAHWS MHPOBO33PEHUS U
o01Iel KynbTypbl YENOBEKa, a Takke OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3I0pOBBIO M TMpHpOAHOM cpene. PeammyeTcss xuMmuueckoe 00pa3zoBaHHe
0o0yJaromMxcsi Ha YypPOBHE CpeaHero o0Omero oOpa3oBaHus CpeACTBaAMH Y4e€OHOTO
npeaMeTa «XUMUs», COJEpKaHue M TMOCTPOEHHE KOTOPOTO OMpeJeNieHbl B Tporpamme o
XUMUA C Y4ETOM CHeIMPUKA HAYKA XUMHHM, €€ 3HAYeHHs B TIO3HAHUM TPUPOJBI U B
MaTepHAIbHOW JKM3HM OOINEeCTBa, a TaKkke C Yy4€TOM OOMKMX MejJe W TPHUHIMIOB,
XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI CpeJHEero o0miero oOpa3oBaHus B
Poccuiickoit ®eneparmm.

XuMusi Kak D3JEMEHT CHCTEMBl CCTECTBEHHBIX HAyK WrpaeT o0cCOoO0yl pojb B
COBPEMEHHON IMBWIM3ALMK, B CO3JaHMM HOBOM 0a3bl MarepualbHOM KyabTypbl. Ona
BHOCHUT CBOM BKJaJ B ()OPMHPOBaHME PAIMOHATHHOTO HAYYHOTO MBIIUICHUSI, B CO3/aHHE
[EJIOCTHOTO TPEJCTaBICHU OO0 OKpYXalolleM MHUpe Kak O €JIMHCTBE NpHUpOAbl U
YyeJioBeKa, KoTopoe (GOpMUpyeTCs B XHMHM HAa OCHOBE IOHUMAaHUSI BEUIECTBEHHOTO
COCTaBa OKPYKAIOIIEr0 MHpPa, OCO3HAHWS B3aMMOCBSI3M MEXAY CTPOCHHEM BEIIECTB, WX
CBOWCTBaMH Y BO3MOJKHBIMH O0JIACTSIMU TIPUMEHEHUS .

TecHo B3aUMOJEHCTBYST C JPYI'MMH €CTECTBCHHBIMH HAyKaMH, XWUMUs CTaja
HEOTHEMJIEMOM YaCThIO MHUPOBOM KYyJbTYphbl, HEOOXOJAMMBIM YCJIOBHUEM YCIICIIHOTO TpyAa
U JKIBHU KaKnoro wieHa oOuiectBa. COBpeMeHHas XUMUS KaK HayKa CO3MIaTelIbHasl, Kak
HayKa BBICOKMX TEXHOJIOTM HampaBjeHA Ha peIIeHHe TJIOOATbHBIX MpoOJieM



YCTOMYMBOTO pa3BUTHUS YEJIIOBEYECTBA — CBIPbEBOM, DSHEPreTUUECKOM, TMHIIEBOM,
HKOJIOTUUECKOM O€30TIaCHOCTH U OXPaHbl 3JI0POBBS.

B cooTtBeTrcTBMM ¢ OOmIMMH [ENAMH M TPUHIMIAMU  CPEIHETO  OO0IIeTo
oOpazoBanmsi cojfepxkanue TmpeaMera «Xumus» (10—11 xmaccwl, 0a30BBIA  ypOBEHb
MBYYCHWS]) OPHUEHTUPOBAHO TPEUMYIIECTBEHHO Ha  OOMIEKYIbTYpHYIO  TIOJATOTOBKY
00yJaromuxcsi, HEOOXOIMMYI0 UM [IJIi BbIpaOOTKM MMPOBO33PEHYECKUX OPUEHTHPOB,
YCICIIHOTO BKJIOYEHUSI B JKM3Hb COIMYMa, MPOJOJDKEHHMS OOpa3oBaHMs B Ppa3IMYHbBIX
00J1aCTsIX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XMMUCH.

CocraBnsiommMy TpeaMeTa «XUMEs» SBISIOTCS 0a30Bble Kypchl — «OpraHmdeckas
xumus» M «OO0mmas W HeopraHndeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEPIKaHHS
KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHMHA 110 HEOPraHMdeCKOM
xuMud  (C  BKIIFOYEHWEM 3HaHWM W3 OOIIe XWMUM) W OPraHMdecKod XMW
dopMUpOBaHWE JIaHHOW CHCTEMbl 3HAaHMHA TIpU W3YYEHMM TIpeIMeTa oOecreunBacT
BO3MOYHOCTh PAaCCMOTpPEHHSI BCEr0 MHOro0Opa3us BEIIECTB Ha OCHOBE OOIIMX TOHITHIA,
3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxkanusi KypcoB — «Opranmueckas xumus» u  «OOmas u
HEOpraHmyeckass Xumus» cPopMHUpOBaHa B MPOrpaMMe MO XMMHUM HA OCHOBE CHCTEMHOTO
MOJIX0/la K M3YYCHUIO Y4eOHOTO Marepuana v 00yCIIOBJICHA UCTOPUUECKHA 000 CHOBAHHBIM
pa3BUTHEM 3HAHWM HAa ONPEJCIEHHBIX TEOPETHHMECKUX YypoBHiIX. Tak, B Kypce
OpPraHMYeCKOMl XMMHHM BEILECTBA PACCMaATPUBAIOTCSI HA YPOBHE KJIACCUUECKOW TEOPHH
CTPOCHMSI OpPraHMYECKHMX COCJIUHEHHH, a TaKkKe Ha YpPOBHE CTEPCOXMMHUYECKHX U
AIIEKTPOHHBIX TIPEJCTaBICHUM O CcTpoeHMHM BemiecTB. CBeneHus 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUM — OT YIVIEBOJOPOJOB JI0 CIOXKHBIX OHMOJIOTHYECKU
aKTUMBHBIX COEIMHEHMHM. B  Kypce oOpraHM4eckov XHMHM TOJY4YarOT  Pa3BUTHE
copMupoBaHHBIE HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHus TIepBOHAYaIbHBIC
MPEJCTAaBICHU O XUMHYECKOW CBA3W, KIACCH(PUKAIMOHHBIX TIPH3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX CTPOECHHUS, O XMMHYECKOW PEaAKIMU.

[lonx HOBBIM yrjaoMm 3peHus B mpeamere «XuMmus» 0a30BOTO  YpPOBHS
paccMarpuBacTCsl ~ M3YYCHHBIH HAa  YpPOBHE  OCHOBHOTO  00mero  oOpa3oBaHHS
TEOPETHIECKUA Marepral W (DAKTOJOTHYECKHE CBEACHUS O BEIIECTBAX M XUMHUYECKOU
peakipm. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHMdeckas XUMUS» O0O0ydJaroIIuMCs
MPEOCTABISIETCS  BO3MOYKHOCTH  OCO3HaTh 3HAYEHHME TMEPHOJUUECKOTO 3aKOHA C
00IIeTEOPETHIECKUX W METOJOJOTUUECKUAX TMO3UIMH, TIIy0Xe TOHITh HCTOPHIECKOE
MBMEHeHne (YHKIMA OSTOro 3akoHa — OT oOoOmaromed a0 OoObsICHAKIIEH U
MPOTHO3UPYIOIIIE H.

Enunas cuctema 3HaHMA O BaXHEMIIMX BEHIECTBAaX, HMX COCTaBE, CTPOCHUH,
CBOICTBaX W TMPUMEHEHWH, a TaKKe O XUMHYECKHMX pEaKIHsiX, HX CYIIHOCTH H
3aKOHOMEPHOCTSIX TPOTEeKaHWsi JomnoJiHgeTcs B Kypcax 10 m 11 kimaccoB anemeHTaMu
COJIEpXaHKs, MMEIOLIMMH KYyJIbTYPOJIOTMUECKHA W TMPUKIAJHOM XapakTrep. OTH 3HAHUA
CIMOCOOCTBYIOT TIOHMMAHUIO B3aMMOCBSI3M XMMUHM C JPYTMMH HayKaMH, PacKphIBAlOT €&
poJIb B TIO3HABATEJIHPHOW M TIPAKTHYECKOW JESATCIHHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCTIMTAHUIO YBOKEHMsS K TIPOIECCY TBOpPYECTBA B OOJIACTH TEOPHM U TPAKTHIECKHUX
NPWIOKEHNHA XWMHH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBAThCS B OOIIECTBEHHO U



JMYHOCTHO 3HAUYMMBIX NpOOJeMaX, CBSI3aHHBIX C XHMHEH, KpPUTHYECKH OCMBICIMBATh
MHPOpMAIMIO M NPUMEHITH €€ Ui MOMOJIHEHMS 3HAHUM, PELLEHHS HHTEJUIEKTYyalbHbIX U
AKCTICPUMEHTATIBHBIX ~ HCCIEAOBATeNIbCKUX 3a1ad. B 1enom cojaepxkaHue y4eOHOTO
npeaMmeTa «XUMUsS» JIaHHOTO YPOBHS W3YYEHHS OPUEHTHPOBAHO Ha (HOPMHUPOBAHUE Y
00yJaromMXCs MHUPOBO33PESHIECKON OCHOBBI JIJIs1 MOHWMAaHUA (HWIOCO(PCKHUX HACH, TaKHX
KaK:  MarepualbHO€  €JUHCTBO  HEOPraHM4ECKOro M OpPraHnueckoro  MHpa,
00YCJIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTABOM U CTPOCHHEM, I[I03HABAEMOCTh
NPUPOJHBIX SIBJICHUWM TyTEM OJKCIICPUMEHTa W PEIICHHs TPOTHUBOPEYHMA MEXKIYy HOBBIMU
dakTaMu W TEOPETUUECKUMH TMPEATNIOCHUIKAMY, OCO3HAHHME pOJIM XUMHUH B PEIICHUU
AKOJIOTHYECKUX MpoOjeM, a Takke MpoOeM COEpekeHHs SHEPreTHIEeCKHX PECYpCOB,
CBIPbsl, CO3/IaHMSI HOBBIX TE€XHOJIOTUM U MaTepHalOB.

B miane pemieHus 3agad BOCTIMTAHWS, PAa3BUTHS M COIMATMBAMH OO0y4arolIuXCs
NPUHATBIC TPOTPAMMOM T0 XUMUM TIOJXOJbI K OTPEACICHUIO COJICP)KaHHS U TIOCTPOCHHS
npeMeTa TpeaycMaTpuBaloT  (OPMHUPOBAHME YHHMBEPCATbHBIX y4eOHBIX JIEHCTBUIA,
UMEIONMX 0a30BO€ 3HAYEHME Ui Pa3IMuHBIX BUIAOB JESITEILHOCTU: PELICHHS MpoOIieM,
MONCKA, aHaM3a U 00pabOTKM HWHpOpPMAIMKM, HEOOXOIUMBIX I TPUOOPETEHMS OTIbITa
MPAaKTUYECKOM M HCCIEA0BATEIIbCKOW AESITEIbHOCTH, 3aHMMAIOIIEH BAXKHOE MECTO B
MO3HAHUM XUMUHL.

B nmpaktvke nmpenojaBaHMs < XMMHM @ KaKk Ha YPOBHE OCHOBHOTO  OOIIETO
00pa3oBaHusi, TaK W HAa YpPOBHE CpeaHEro oOIIero oOpa3oBaHus, MpPU OIPE] eJICHHU
COJep)KaTeIbHOM  XapakTepUCTUKU  IeJied  M3y4eHuss  IpeaMeTa  HalpaBiICHUEM
MePBOCTETICHHONW  3HAUMMOCTH  TPAIWIMOHHO  Tpr3HAéTCsl  (OPMHPOBAHME  OCHOB
XAMHYECKOW HAyKH Kak O00JacTH COBPEMEHHOTO €CTeCTBO3HAHMS, TMPAKTHICCKOU
NESATeNIbHOCTH 4YeJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHpPOBOW KyibTypel. C
METOAMYECKOM TOYKH 3PEHMSA TAKOM MOJAXOJ K ONPENCIICHUIO LEJIEW M3ydeHHs IpeameTa
SBJIIETCS BIIOJIHE OTIPABAHHBIM .

CoryacHO JaHHOM TOYKE 3pEeHUs TJIaBHBIMHU LIEIAMH HW3YyY€HHUs MpeiMeTa «XUMUus»
Ha 6azoBoM ypoBHe (10 —11 ki) sABIAOTCA:

e (QopMupOBaHHE CHCTEMbl XMMHUYECKUX 3HAHWH KaK BaKHEHWINIEH COCTABIISIOIICH
€CTECTBCHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JieXkKaT KITFOUYEBBIE
noHsATH, (yHIAMEHTAIbHbIE 3aKOHbI W TEOPUM XHUMHHM, OCBOCHHE SI3bIKA HAyKH,
YCBOCHHE M TMOHMMAaHUE CYIIHOCTH JIOCTYNHBIX OOOOIMIEHU MHUPOBO33PEHUECKOIO
XapakTepa, O3HAKOMJICHHE C UCTOPHEH MX Pa3BHTHS W CTAHOBJICHUS

e (QopmMupoBaHHE U pa3BUTHC TPEICTABICHUMA O HAyYHBIX METOJAaX IO3HAHUA
BEIIECTB W XUMHYECKHX pEaKiyii, HEOOXOIMMBIX i TPHOOpPETEHUS YMEHHI
OpPUEHTHPOBATbCS B MHpPE BEIIECTB M XUMHMYECKHX SIBJICHUI, NMEIOIIUX MECTO B
MpUpPOJIe, B MPAKTUUECKON U MOBCEIHEBHOM >KU3HU,

® pa3BUTHEC YMEHHMH W CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAOJIOJCHHEM H
00BSICHEHHEM XUMHYECKOTO SKCTIEPUMEHTa, COOJIIOJICHHEM TpaBWiI 0€30IacHOTO
oOpareHusi ¢ BEUIECTBAMMU.

Hapsiny ¢ »TuMm, conaepxkaTelbHas XapakTepUCTUKA Lieied W 3aJad  M3ydeHus
npeAMeTa B TporpaMMe Mo XWMHM YTOYHEHA M CKOPPEKTHpOBaHA B COOTBETCTBUM C



HOBBIMH TPUOpPUTETaAMHU B CHUCTeMe cpeaHero ooOmero oOpazoBanusi. Ceroans B
MPEToIaBaHii  XMMHMM B OOJIbIIIEH CTeneHd OTHAETCS MPEATNIOYTEHHE TMPAKTUYECKOM
KOMIIOHEHTE COJIepKaHusi OOydYeHUs, OPHEHTUPOBAHHON HA TOJATOTOBKY BBIMTYCKHHKA
00me00pa3oBaTeIbHOM ~ OpraHM3aliM,  BJIAJCIOMIET0 HE  HAOOpOM  3HAHWM, a
(GYHKIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CHocoO0aMM M YMEHHSMH AaKTUBHOTO
MOJIyYEHUsT 3HAaHWHA W TPUMEHEHUS HMX B PEATbHOM KM3HM Ul PELICHUS MPAKTUYECKUX
3amad.

B cBsa3m ¢ 3TUM Tpu M3YYeHMM TpeAMeTa «XUMHS» JTOMHHUPYIOIIEE 3HA4YCHHE
nproOpETAIOT Takue e U 3a7adui, Kak:

amamraipsi  O0y4aroumuxcsi K YCJIOBWSAM JMHAMUYHO Ppa3BUBAIOIIETOCS MUpA,
(GbopMHpOBaHME HHTEJUIEKTYyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€amM000pa3oBaHMIO,
COTPYJIHHYECTBY, CAMOCTOSATEIHPHOMY TIPHHATHIO TPAaMOTHBIX PEIICHHA B KOHKPETHBIX
KM3HCHHBIX CUTYaIUsSX, CBSI3aHHBIX C BEHICCTBAMU U MX NPUMEHE HUEM;

dbopMupoBaHue y 0OOydarOIIMXCs KIFOYEBHIX HABBIKOB (KIFOYEBBIX KOMIICTEHIUN),
UMEIOLIUX YHHMBEPCAIbHOE 3HAUCHWE [JIS1 PA3JIMYHBIX BUIOB JESITEILHOCTH: PEIICHUS
npoOJyieM, TIOMCKa, aHamm3a u 00paboTku  uHbOpPMAIMM, HEOOXOAUMBIX  JJIS
NpHOOPETEHMSI  OTBITa JIESTEJLHOCTH, KOTOpas 3aHMMAcT BaXHOE MECTO B TIO3HAHHU
XMWY, & TaKkKe Ui OICHKH C TO3WIMHA JKOJOTHYECKOW OE€30TacCHOCTH XapakTepa
BIMSHUSI BEIIECTB M XUMHUYECKHMX TPOILECCOB HA OPraHM3M 4YeJIOBEKa W MPHUPOTHYIO
cpeny;

pa3BUTHE  MO3HABATEJIbHBIX  HMHTEPECOB,  WHTCIUICKTYaJIbHbIX M  TBOPYECKHUX
crocoOHOCTEH 00yJarommuxcsi: CTHOCOOHOCTH CaMOCTOSATENHHO TPUOOPETaTh HOBBIC
3HaHUS TI0 XWMHM B COOTBETCTBHMM C IKM3HCHHBIMH TOTPEOHOCTSMH, WCIIOJIh30BATh
COBpeMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTUM i TIOUCKA W aHAM3a y4eOHOW M Hay4HO -
NOMYJISIPHO M MHPOPMAIIUM XUMUYECKOTO COJICPIKAHMS;

dbopMupOBaHME W Pa3BUTHE y OOYYAIOIMIMXCS AaCCOIMATUBHOTO W JIOTHIECKOTO
MBIIIUICHHS, HAOJIIOMATeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, TIpU IUIAHUPOBAHMM ¥ TIPOBEJACHHM XHMHUYECKOTO
JKCIIEPUMEHTA;

BOCTIMTaHWE Yy OOYyYaromuxcs YOEKIEHHOCTH B TYMAHHCTHYECKOM HAIpaBJICHHOCTH
XuMuM, €€ BaKHOM pOJM B pPEIICHMM MIOOATbHBIX TMPOOJIeM  palMOHAIHLHOTO
NPUPOOTIONB30BAHMSI,  TOTIOJIHCHUS ~ JHEPreTHYECKHX  PEeCYpcoB U COXpaHCHUS
NPUPOJTHOTO  PAaBHOBECHUS, OCO3HAHHWS HEOOXOJUMOCTH OEpEe)HOTO OTHOIICHHS K
npupoJi€ ¥ CBOEMY 3JI0pPOBBIO, a TaKkKe MPHOOPETEHHS OIMbITa HCTOJIL30BaHUS
MOJYYEeHHBIX 3HAHWN I TPUHATHS TPAMOTHBIX PEIICHWH B CHUTYalsIX, CBSI3AHHBIX C
XUMUYECKUMHU SBJICHUSMU.

B yueOGHOM 1uiane cpeaHero oOmiero oOpaszoBaHus mpeaMeT «Xumus» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB NPeJAMETHON 001acT «ECTEeCTBEHHO-HAYYHBIE TPEIMETHD).

OOmiee unCciIO YacoB, OTBEAEHHBIX MJIS1 WM3YyYCHHsS XUMUHM, HA 0a30BOM YpOBHE
cpeaHero oOmero obpazoBanus, coctaBisieT 68 dacoB: B 10 kmacce — 34 gaca (1 gac B
Hexemo), B 11 kmacce — 34 gaca (1 gac B Heeio).



COAEPKAHUE OBYYEHMUSA
10 KIIACC
OPI'AHUYECKAS XUMUA

TeopeTuueckue 0CHOBBI OPraHUYECKOH XUMHUH

[IpenmeT opraHMdeckod XUMHM: €€ BO3HUKHOBEHHE, DPAa3BUTHE W 3HAYCHUE B
NOJIy4Y€HUH HOBBIX BEIIECTB M MaTrepuasioB. Teopuss CTpPOEHHMS OpraHUYECKUx
coenquHeHnii A. M. bytnepoBa, €€ oOCHOBHble NOJOXeHU. CTpyKTypHble (HOPMYIIBI
OpraHMYecKuX BemecTB. ['omonorusi, m3oMepusi. XUMHYECKas CBA3b B OPraHMYECKHX
COCJIMHEHUSIX — OJIMHAPHBIE M KpaTHbIC CBS3WL

[IpencraBnenne o0 KiaccupuKalMyd OpraHMdeckux BemlecTB. HomeHkiarypa
OpraHM4EeCKHX COEIMHEHMH (CHUcTeMaTuyeckas) WU TpUBHAJIbHbIE HA3BaHUS BaXKHEMIINX
npeJICTaBUTENIe i KJIACCOB OPraHMYECKUX BEIIECTB.

OKCEpUMEHTAILHBIE ~ METOJABl  M3YYCHUs]  BEIIECTB M WX  TMPEBpaIlCHHUIL
O3HAKOMJICHHE C O0O0pa3liaMH OPraHWYeCKUX BEIIECTB W MarTepuajlaMd Ha UX OCHOBE,
MOJIEJIMPOBAHUE  MOJIEKYJl ~ OPraHMYECKUX  BEIIECTB, HAOMIOJEHME U  OIHCaHHe
JIEMOHCTPALMOHHBIX OIBITOB M0 MNPEBPAIICHUIO OPraHMYECKUX BELIECTB IPH HArpeBaHUU
(TwraBrieHue, OOYIJIMBaHWE | FOPEHUE).

Yraesoaopoasl

AJKaHbl: COCTaB W CTPOCHHE, TOMOJIOTHUECKUA psij. MeTaH W 3TaH — TpocCTeuiue
NPEICTABUTENIN aJKAHOB: (U3MYECKHE M XHMHMYECKHE CBOMCTBA (peakiMy 3aMeIleHHs U
TOpPEHMs1), HAXOXKIIEHUE B NPUpPOJE, NOIyuYeHHUEe U NpPUMEHEHHE.

AJIKeHBI: COCTaB M CTPOCHME, TOMOJIOTHYECKWA psiA. OTWIeH W MpOINUIeH —
NpoCTeHIIMe TPEACTABUTENIM AJIKCHOB: (M3UUECKHEe M XUMHUYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHMS,  TAJOTCHUPOBAHMS, THApATAlM, OKHUCICHWS U  TOJUMEpH3allvH),
NOJIy4€HUE U MPHMEHEHUE.

Ankanwenel:  Oyramumen-1,3 u  MetwiOyraguen-1,3: CTpoeHHe, BaKHEHIIHC
XUMHUUECKHE CBOICTBa (peakiwsi mojmMmepusamyy). [loydeHne CHHTETHYECKOTo Kaydyka
U PE3UHBL

ATIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMMECKHH psii. ANCTWICH —
NPOCTEHININI Tpe/ICTaBUTENh AJIKUHOB: COCTaB, CTPOCHHE, (U3UYECKHE W XUMHYECKUE
CBOiicTBa  (peakimy  TUIPUPOBAHWSI,  TAJOTCHUPOBAHWSI,  THApATallid, TOPEHHUS),
NOJTy4eHHe U TPUMEHEHUE.

Apenbl. bensois: cocrtaB, cTpoeHue, Qr3MUEcKHe U XUMHUECKHE CBOMCTBA (peakimu
rajloreHUpOBaHMs M  HUTPOBaHWs), TNOJy4YE€HHME W TNpuUMeHeHue. Joayon: cocmas,
cmpoenue, ¢u3auyeckue U Xumudeckue Ce0UCMBA (peaKyuu 2anoceHuUposaHus U
HUMpPOBAaHUs), nonyyenue u npumerenue. TOKCUIHOCTh apeHOB. ['eHeTHUecKas CBS3b
MEXKY yIJIeBOJA0POAaMH, MPUHAJICKAIIUMHU K pa3jIMuHbIM KJlaccaM.

[IpuponHbIE WCTOYHHKU YTIeBOAOPOAOB. [lpuponselii Ta3 U momyTHblE He(TsIHBIE
ra3el. Hedts u e€ mpowucxoxnenue. CrocoObl mepepaboTKU He(TH: TEPETOHKA, KPEKUHT



(TepMHYECKHMiA, KaTaUTHYEeCKHui), Tmpoiams. I[IpoaykTel mepepaboTku HedTH, UX
NpUMEHEHHE B TMPOMBIIUIGHHOCTH M B ObITy. KaMeHHBII yroib W TPOIYKTHI €ro
nepepaboTKH.

OKCIIepUMEHTalIbHBIE ~ METOJbl  M3YYEHHS  BEIIECTB U WX  [PEBpaIlCHHIL
O3HAaKOMJIEHHE ¢ oOOpa3llaMu IUIacTMacC, KaydyKoB U pesuHbl, KoJuiekiu «Hedte» u
«YTONb», MOJENMPOBAHHE  MOJIEKYJd  YIJIEBOJOPOJOB M  TalIOT€HONPOM3BOIHBIX,
NPOBEJICHHE MPAKTUIECKOW PabOThI: MOJyYeHHEe ITWICHA W M3YYEHUE €ro CBOMCTB.

Pacuérnrle 3amaun.

Bbunciennss mo ypaBHEHMIO XMMHUYECKOW peakimu (Macchl, 00bEMa, KOJIMIECTBa
HCXOJHOTO BEIIEeCTBA WIM TMPOJYKTa peakiy MO I3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJHOTO U3 MCXOJIHBIX BEIIECTB WIM NPOIYKTOB PEaKLH).

Kucaopoacoaep:xamme oprannyeckue coeJnHeHUs

[IpenensHple OJMHOATOMHBIC CIMPTHL. METAaHOT M ATAaHOJ: CTpOeHHE, (U3MuecKue U
XUMUYECKHEe CBOMCTBA (peakimd C aKTUBHBIMH METAUIaMH, TaJoT€HOBOIOPOIaMH,
TOpeHue), TMpUMEHEeHHWe. BOJOpoNHBIE CBA3M MEXIYy MOJEKyJIaMu CrHpToB. [leiicTBre
METaHOJIa M 3TaHOJIa Ha OPraHm3M 4YeJOoBeKa.

MHoroaroMHble CIHMPTHL. JTWICHIVIMKOIb W TIMLEPUH: CTPOCHHe, (QI3HUecKue Hu
XAMHYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO MIEJOYHBIMU METAUIAMH, KadyeCTBEHHAs
peakiys Ha MHOTOATOMHbIE CIMpThI). JleiicTBHe Ha opranm3Mm uenoBeka. [IpuMeneHue
[JIMLIEPUHA W STUICHIJIHKO JIS.

deHoM: CTPOCHHE MOJCKYJIbI, (DM3MYECKHEe M XMMHUYECKHE CBOWMCTBA. TOKCHMYHOCTH
¢denona. Ilpumenenne Qenomna.

Ampaerunasl U kemoHvl. DopManbIeTu, aueTaTbIeTHI: CTPOCHHE, (PIBHYECKHE U
XUMUYECKUE CBOICTBAa (peaki OKHCJICHUWS ¢ BOCCTAHOBICHUS, KauyeCTBEHHBIC
peaKimy), TMOJIy4YeHHe W MPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iesibHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbUHAs U YKCyCHast
KHUCJIOTBI: CTpoeHHe, GM3MUECKHe M XMMUYECKHE CBOMCTBA (CBOMCTBA, O0IIMe IJIs Kiacca
KUCIIOT, peakuwst dSTepuduKalyu), TMojydeHue W npuMeneHue. CreapuHoBas W
OJICMHOBAsI KHUCJIOTHl KaK TMPEJICTABUTEIM BBICIIMX KapOOHOBBIX KUCIOT. MbIIa Kak COJU
BBICIINX KapOOHOBBIX KHUCIIOT, X MOIOLIEE ACHCTBYE.

Cnoxuble >QUpbl KaKk NPOM3BOJHBIE KApOOHOBBIX KHCJIOT. [ MAPOIHM3 CJIOKHBIX
a¢upoB. Kupsl. ['mapomms xupoB. [Ipumenenue xupoB. buosiormgeckas pojb KHUPOB.

VYrIIeBobI: COCTaB, KiacCU(pUKAIWMsS YIJIeBOJOB (MOHO-, JW- W TOJHCAXapHbI).
['moxo3a — mpocTeiimmii MOHOCaxapuI: OCOOEHHOCTH CTPOSHHS MOJIEKYIbI, (hHU3UYECcKue
W XHMUYECKHe CBOMcTBa (B3amMmojeiictBue ¢ rTuapokcumom wmeau(ll), oxwcnenune
aMMMauYHBIM PAacTBOpoM oOkcuma cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TIIFOKO3HBI),
HaxOX/JEHHE B NpHUpOJE, NpUMEHeHue, Ouosiornieckas poJib. Porocunre3. dpykro3a Kak
M30MeEp TIIFOKO3BI.

Kpaxman wu 1emmono3a kak mnpupodHble mnoimMmepbl. CTpoeHwe Kpaxmaia u
[EJUTI0NI03bl. DM3UUecKre U XMMUYECKHE CBOWCTBA Kpaxmaia (THApPOJM3, KauyeCTBEHHAs
peaKiysi C MOJ0M).

OKCNEpUMEHTATIbHBIE ~ METOAbl  M3YYEHHMs  BEIIECTB M HMX  [PEBPALICHUIL
npoBeJicHUEe, HAOJIOJICHNE W OIKMCaHWe JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,



KaueCTBEHHbIC PEAKIMHM OJIHOATOMHBIX CIHMPTOB (OKHCIeHHe 3TaHoja okcumoM meawu(ll)),
MHOTOATOMHBIX CIMPTOB (B3amMmojeiicTBue rimiepuHa ¢  ruapokcuaom  Meau( ),
aTbJIeTUI0B (OKUCIICHHE aMMHUAYHbIM pacTBOpoM okcuna cepebpa(l) u ruapoxcumom
menu(ll), B3amMopelcTBHE KpaxMana C HOJO0M), TMPOBEICHHE TMPAKTUUECKON pabOThI:
CBOICTBA PacTBOpa YKCYCHOW KHCJIOTBHI.

Pacuérurle 3amaun.

Bbrunciennss mo ypaBHEHHIO XMMHUUYECKOW peakim (Macchl, 00BhEMa, KOJMIECTBA
HUCXOJHOTO BEUIECTBA WIM MpPOAYKTa pEakyud [0 M3BECTHBIM Macce, O0O0BEMY,
KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIIECTB WIM MPOJAYKTOB PEAKIIH).

A3zoTconepxane OpraHMdECKUe COEIUHEHUS

AMUHOKHCIIOTBI Kak amdoTepHble oOpraHndeckue coeauHeHwsi. Dmudeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHMCJIOT (HAa MpuMepe rivimHa). buonorndeckoe 3HaueHUE
amMuHOKucJIoT. llenruabl.

benku kak mpUpOHBIE  BBICOKOMOJICKYISIpHBIE — coeAuHeHus.  llepBuunas,
BTOpUYHAS U TPETHUHAs CTPYKTypa OenKoB. XWMHYECKHE CBOMCTBA OENKOB: THIPOJIH3,
JIeHaTypalysi, KaueCTBEHHbIE PEaKIMU Ha OEJKU.

OKCHepUMEHTAIbHBIE ~ METOJbl  M3YYEHMs  BEHIECTB W WX  MPEBpalllCHUI:
HaOJIOJICHWE ¥ OIMCaHWe JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OCJKOB TMpU
HAarpeBaHUM, LBETHBIC PEaKIMH OEJIKOB.

BricokoMoJieKyIsipHbIE COeUHEHUS

OCHOBHbIE TOHATHS XUMHH BBICOKOMOJIEKYJSIPHBIX ~ COEJIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPH3ALMK, CPEJHsS MOJIEKYJsipHas macca.
OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJSIPDHBIX COCJMHEHMH — MoJUMEpH3alms |
MOJIMKOHICHC AL US.

OKCEpUMEHTATbHBIE ~ METOJABl  M3YYEHUs  BEIIECTB W MX  [PEBPaICHUIA
O3HAKOMJIEHHE C 00pa3liaMM MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4yKOB.

MesKrpeIMETHbIE CBSI3U.

Peanmmzaiysi MeXNpeIMETHbIX CBSA3EH MPU W3YYEHUMH OpraHndeckoil xummu B 10
KJIaCCE€ OCYIIECTBISIETCS Yepe3 UCMOJIb30BaHME Kak OOIIMX €CTECTBEHHO -HAYYHbBIX
NOHATHM, TaKk M TIOHATWH, SBIIIOIIMXCS CHUCTEMHBIMH I OTAEJbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecCTeCTBCHHO-HAyYHbIC TIOHSATHS: SIBJICHHE, HAy4dHBIM (paKT, THUIOTE3a,
3aKOH, TEOpHs, aHalM3, CHHTE3, KJIacCU(PUKAIMI, TMEePUOJUIHOCTh, HAOIOCHIE,
M3MEpPEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE.

Ouzuka: marepusi, JHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEepPreTHYeCKUM
YPOBEHb, BEILIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBa, (r3MuecKue
BEJIMUMHBI U €JIMHUIIBI MX M3MEPEHUS.

buosorus: knetka, oprammM, Ouocdepa, O0OMEH BEIIECTB B OpraHmMe,
dboTocHHTE3, OMOTOTHIECKN aKTHBHBIE BellecTBA (OCNKH, YTIeBOIBL, KUPHI, (PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpHBIE TMOPOJBI, TMOJIE3HBIE KCKOIMAEMblE, TOIUIMBO,

pecypChL.



TexHoNOTWSI: TMINEBBIE TPOAYKTHI, OCHOBBI PAlMIOHAJIHHOTO TMHTAHUSA, MOIOIINE
CpEeICTBA, JIEKAPCTBEHHbIE M KOCMETHUECKHE Tpenaparbl, Marepualibl M3 HCKYCCTBEHHBIX
Y CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPT'TAHUYECKASA XUMMA

TeopeTuyeckne 0CHOBBI XMMHUH

Xumudeckuil aneMeHT. AToM. Sapo aroma, M30TOIBI. JNEKTpPOHHAas 000JI0YKa.
OHepreTMIeCKUe YypPOBHH, TOJYPOBHU. ATOMHBIE opOuramm, S-, P-, O- dIeMeHTHL
OcoOEHHOCTH pacTpe/IesICHHsT 3JICKTPOHOB 10 OpOWTAIsIM B aToMax 3JIEMEHTOB TEPBBIX
YETHIPEX MEPHOAOB. DIEKTPOHHAS KOH(HUIrypamus aTroMoOB.

[Teproanueckuii 3akoH u Ilepuoamueckas cucrema xumudeckux snemenroB /[, U.
MenneneeBa. CBs3b NEepHOIUUECKOTO 3aKkoHa W [lepuonmdeckod CUCTEMBbl XMMUYECKHX
aemenros  JI. M. MengeneeBa ¢ COBPEMEHHOW TEOpHEM CTPOEHMS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUs] CBOWCTB XHMHUYECKUX OJJIEMEHTOB M O00pa3yeMbIX HUMH
NPOCTBIX M CJIOKHBIX BEIIECTB MO TPyHIlaM U MEepHOJaM. 3HAYECHUE MEPUOIHIECKOTO
3aKOHA B Pa3BUTHU HAYKH.

Crpoenue BeliecTBa. XUMHUUYECKas CBA3b. BUIbl XUMHYECKOW CBsI3U (KOBAJICHTHAs
HeMoJISIpHAsT W TIOJIApHAasl, HWOHHAs, MeTaulmdeckas). MexaHmMmbl — 00pa3oBaHUs
KOBAJICHTHOM XHMHUYECKOW CBsi3M (OOMEHHBI M JOHOPHO-aKIENTOpHbIN). Bomopomnas
CBsI3b. BaleHTHOCTB. DNEKTpOOTpHIIATEILHOCTh. CTeneHh OKHUCJICHWs. VOHBI: KaTHOHBI U
AQHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. 3aKOH TIIOCTOSIHCTBA
COCTaBa BeIEeCTBA. TWIbl KPUCTALIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBA BEUIECTB
OT TUNA KPUCTAUIMYECKOU PELIETKU.

[lomaTve o0 gucnepcHbIX cucTeMax. VICTHHHBIE UM KOJUIOWAHBIE  PacTBOPBI.
MaccoBas 107151 BelleCTBa B pacTBOPE.

Knaccupukaimmss HeopraHmdeckux coeauHeHMd. HoMeHkiarypa HeopraHMdecKux
BEIIECTB. ['eHeTMueckas CBSI3b  HEOPraHMYECKHUX BEIIECTB, MNPUHAJICKAMMX K
pa3IM4HBIM KJIaccam.

Xummdeckas peakima. Knaccupukaimss XUMHYECKHX pEakiMidi B HEOpPraHWdecKOn
U OpPraHM4eCcKOW XHMMUU. 3aKOH COXpaHeHWs] MacChl BEIIECTB, 3aKOH COXpaHEHUs U
NPEBPAIICHU SHEPTUM MPU XUMHUUECKHUX pPEaKLMsX.

CkopocTh peakiyM, €€ 3aBUCUMOCTh OT pa3inyHbIX (akrtopoB. OOparumble
peakimy. XuMu4eckoe paBHOBecHe. DakTopbl, BIMAIOIIME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipuniun Jle Hlarense.

Onektposmrudeckas auccommarmsi. CmwibHele ©  cialOblie  snekTtposmtel.  Cpena
BOJIHBIX PacTBOPOB BELIECTB: KUCJIas, HEUTpaIbHas, IIEJOYHas.

OKuCIUTEIb HO-BOCCTAHOBUTEIb HBIE PEAKIMH.



OKCNEpUMEHTATIbHBIE ~ METOJbl ~ M3YYEHHMs  BEIIECTB M HMX  [PEBPALICHUIL:
nemoHcTpaimsa Tabm «llepuonmdeckas cuctema Xxummdeckux onemenroB . .
MeHneneeBa», M3ydyeHHe MOJENICH KPUCTAUIMUECKUX PEIIETOK, HAOMIOJCHUE U OIFCaHue
JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OTBITOB (pa3jioKeHWE TepOKCHIAAa BOJOpPOJA B
NPUCYTCTBUU  KaTAIM3aTOPa, OMPEJEIICHHE Cpeabl PACTBOPOB BEIIECTB C TMOMOUIBIO
VHUBEPCAILHOTO HWHAMKATOpPA, PEaKIMM HWOHHOTO OOMEHa), TPOBENICHHE NPAKTUIECKOM
paboTel «BnusHue pa3iuuHBIX (AKTOPOB HA CKOPOCTh XUMHUECKOU PEaKIM.

Pacuérnrle 3amaun.

Pacy€tbl N0 ypaBHEHMAM XHMHYECKHUX PEAKLUMH, B TOM YMCJIE TEPMOXUMHYECKUE
pacy€Thl, pacu€Thl C UCTIOJIb30BAHUEM TIOHATHUSI «MAacCOBas JOJISI BELIECTBAY.

Heoprannuyeckas xumus

Hemeramiel. [lomoxenne HemeTaiioB B llepuognmueckoid cHCTEME XMMHUUYECKHX
anemenToB JI. M. MenneneeBa u 0cOOCHHOCTH CTpoeHHs aTroMOB. Dm3MYECKre CBOWCTBA
HEMETAVIOB. AIUIOTPONHMS HEMETaLIOB (Ha mpuMepe Kuciopoaa, cepwl, ¢ochopa wu
yIIIepoia).

XUMUYECKHE CBOWCTBA BAKHEHMIIIMX HEMETaUIOB (TaJOT€HOB, CEpbl, a30Ta,
docdopa, yrimepoga W KpeMHHs) M WX COEJUHCHWHA (OKCHIOB, KHCJIOPOJICOJIEPIKAIIHX
KHUCJIOT, BOJOPOIHBIX COEIUHEHHH).

[IpyumeHeHrEe BaXHEMIIUX HEMETAUIOB M UX COEIHUHCHHM.

Metaubl.  Ilonoxxenne MetawmioB B llepuonnmueckoi cucremMe XUMHYECKHUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHMS JIEKTPOHHBIX 000JIOYEK aTOMOB
METALIOB. Oo6ume bmnueckue CBOWCTBA  METAUIOB. CmmaBel  METAIIOB.
DNEKTPOXUMHMYECKUN DAJT HANPSIYKEHUH METAUIOB.

XUMUYECKHE CBOWCTBA BAXHCHININX METAUIOB (HATpHWM, KalWid, KalbIMH, MarHHm,
ATIOMUHUH, TMHK, XPOM, JK€JI€30, MEJIb) U UX COCIMHCHUM.

OO6mme crocoObl ToJydeHuss MeTauioB. [I[puMeHeHre MeTauioB B OBITY M TEXHHKE.

OKCIIepUMEHTAIbHbIE METOJbl M3YYEHHMS BEHIECTB M HMX TNPEBpALCHUN: H3YYEHHE
KOJIICKIIUU «MeTamibl " CIUIaBbD», 00pas1ioB HEMETAJUIOB, pelnieHe
OKCTIEPUMEHTAILHBIX ~ 3a1a4, HAOJMIOJCHAE W  ONMCAHWe  JAEMOHCTPAIMOHHBIX M
Ja00PaTOPHBIX ONBITOB (B3aMMOJICHCTBHE THAPOKCHAA ATFOMHHHSI C PAaCTBOPAMU KHCIJIOT
U IEJI0YEH, KaUeCTBCHHBIC PEaKIMM Ha KaTHOHBI METAJUIOB).

PacuétHrle 3amaun.

Pacuéter maccel BemecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO W3 YYacTBYIOIIMX B PEaKIMU BEIIECTB, PACUETHI
Macchl (00BEMaA, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIM OJHO W3 BEIISCTB
UMEET TPUMECH.

XuMHUS ¥ )KU3Hb

Pomp xumumm B oOecrnedeHMM SKOJIOTMYECKOW, HHEpPreTMYecKod | IHMIIEeBOM
0€30MacHOCTH, Pa3BUTUM MEIMIMHBL [IOHATHE O HAyYHBIX METOJAX TO3HAHHS BELIECTB U
XUMUUYECKHUX PEaAKLIMM.

[IpencraBnennss 00 OOMmMKMX HAYYHBIX TMPUHIMNAX MPOMBIIIJICHHOTO TOJTydEHUS
BOKHEHWIIINX BEIECTB.



UenoBexk B MHpe BEUIECTB M MaTEPHAIOB: BAXKHEHILIWE CTPOUTEIIbHBIE MaTepHalIbl,
KOHCTPYKIIMOHHBIE ~ MaT€puaybl, KpacKdh, CTEKJIO, KEpaMHKa, Marepuaibl I
AIIEKTPOHUKH, HAHOMATEPHUAbl, OPraHNUYECKUE W MHUHEPAIbHBIE YI0O0PCHUS.

XuMusi HU  30pOBbE€  YEJOBEKA: TMpaBWIA HCMOJIb30BaHUSI  JICKAPCTBEHHBIX
MpernaparoB, TpaBwia 0€30MacHOTO WCMOJb30BAHUA TMPETapaToB OBITOBOW XWMHUA B
HOBCEIHEBHOU >KU3HU.

MesxrpeIMETHbIE CBSI3U.

Peanmzaiyst MeXMOpeAMETHbIX CBsI3€d MpU M3Y4YeHMM OOIIEe M HEeopraHudecKou
xuMud B 11 Kiacce OCyImECTBISIETCS 4Yepe3 HMCTOJb30BaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHATHM, TaKk W TIOHATHUM, SBISIOIIMXCS CUCTEMHBIMU JJIsl  OTAEJIbHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO1mure ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIA (aKkT, THIIOTE3a, 3aKOH, TCOPHS,
aHaIM3, CHWHTE3, KIAacCU(pUKAIWs, T[EPUOJIMIHOCTh, HAOMIOJEHHE, OKCIICPHMEHT,
MOJICJIMPOBAHNUE, W3MEPEHUE, SIBJICHHUE.

Ouznka: Marepus, OHDHEPrus, Macca, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOI, PATHOAKTUBHOCTh, MOJIEKYJA, DJHEPreTUUECKUd YpPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BeEIIeCTBA, (U3UUECKHUE BEJIMUMHBI M CIWHUIBI KX
M3MEPEHUsI, CKOPOCTb.

brosiorusi: kneTka, opraHmsM, SKOcHUcTema, Ouocdepa, MaKpo- U MHUKPOAIIEMEHTHI,
BUTaMHHBI, OOMEH BEIIECTB B OPraHm3Me.

['eorpadmsi: MuHEpaiIbl, TOpPHbIE TOPOMIBI, TMOJIE3HBIE WCKOTIAEMBbIE, TOIUIMBO,

pecypcehL.
TexHomorusi:  XUMHYECKas  MPOMBIIUICHHOCTh,  METAUTyprus, TPOU3BOJICTBO

CTPOUTENIbHBIX  MaTepUasoB, CEIIbCKOXO3SWCTBEHHOE  TPOM3BOJACTBO,  NHIIEBAs
MPOMBIIIJIEHHOCT, dapmareBTHU€CKast MPOMBIIIJIEHHOCT, MPOU3BO/ICTBO
KOCMETHUYECKHX MPETIApaToB, MPOU3BOICTBO KOHCTPYKLIMOHHBIX MaTepHaIoB,

QJICKTPOHHAA TMPOMBIIIIICHHOCTb, HAHOTCXHOJIOT UH.



I[NTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHMA ITIPOI'PAMMELI 110 XMMHWKU HA
BA30OBOM YPOBHE CPEAHEI'O OBHIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbBTATHI

OIoC COO  ycranaBimuBaeT  TpeOOBaHMsA K  pe3ylbTaraM  OCBOEHHS
o0yJalommMMuUCss ~ TporpaMM  cpeaHero  oOmiero  oOpaszoBaHus  (JIMY HOCTHBIM,
METanpeIMETHBIM M TIpeaAMETHbIM). HaydHo-MeTonmdeckod OCHOBOM i pa3paboTKH
IJIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHWSI MPOTpaMM CpeaHero oOiiero oOpa3oBaHus
SABJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIM TOJIXO.

B COOTBETCTBMM C  CHUCTEMHO-AESATEILHOCTHBIM TIOAXOJOM B  CTPYKType
JMYHOCTHBIX PE3yJbTATOB OCBOCHUS MpeaMera «XHUMUs» Ha YpPOBHE CpPEIHETO OO0IIeTo
00pa3oBaHKsl BBIIEJICHBI CIIEAYIOIINE COCTABIISIOIINE:

OCO3HaHWE  OOYYalOIUMHUCS  POCCHHCKOW  TpaXTaHCKOW  WICHTUIHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEJIbHOCTH U CaMOOIIPE/IEIICHHIO;

HaJIMIUEC MOTHBAIMHM K OOYYEHHIO;

[EJICHANPABJICHHOE  Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH W MCTOPUYECKHUX TPaavIMi 0a30BOM HAYKH XUMMUM,

TOTOBHOCTP M CIIOCOOHOCTh OOYyYarolmuxcsi PYKOBOJICTBOBaTbCS B  CBOCH
JESITEIbHOCTA 1IEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKaMH, MPUCYILIMMHU LEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa3oBaHus;

HAIMYKE TPABOCO3HAHMS 3KOJIOTHUUECKOW KyJIbTYpPbl M CIOCOOHOCTH CTaBUTH LEIH
U CTPOUTH KM3HEHHBIE IUIAHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHMS MpEMeTa «XUMUS» JIOCTUTalOTCS B €IMHCTBE
yueOHOM ¥ BOCIHTATEIbHON JEATETHHOCTH B COOTBETCTBMM C T'yMaHHUCTUYECKUMH,
COILMOKYJIbTYPHBIMH, JAYXOBHO-HPaBCTBCHHBIMHM IIEHHOCTAMH M HAEaTaMH POCCHUHCKOTO
IPaXIAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIECTBE HOpPMaMH U MpaBIWIAMU TOBEJICHUS,
CIOCOOCTBYIOIIMMH ~ TpOIIECCAaM  CaMOTIO3HAHMS, CaMOpa3BUTHSA U HPABCTBEHHOTO
CTaHOBJICHHSI JIMIHOCTH OOYYarOIIIHXCS.

JInaHoCTHBIE pe3yNbTaThl OCBOCHHUS npeaMeTa  «XUMHS»  OTPaKaroT
chopMUpPOBaHHOCTH ~ ONBITA  TO3HABATEILHOW M MPAKTHMMECKOW  JIeSITeIbHOCTU
00yJaronIMXCsl MO pealn3allii TMPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B YaCTH:

1) rpaskIaHCKOro BOCITUTAHUSI:

OCO3HaHUS OOYYaOUIUMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 0O0s3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPaBOTIOPSIAKY;

NPEJCTABICHUS O COLMAIBHBIX HOPMAax M MpaBWIAX MEXIIMYHOCTHBIX OTHOLICHHH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATENHHOCTH MPU CO3JAHUU Y4eOHBIX
NPOCKTOB, PEIICHMM YYEeOHBIX W TO3HABATCJILHBIX 3a/1a4, BBINOJHEHHH XHMHUYECKUX
AKCTIEPUMEHTOB;

CIOCOOHOCTH TOHMMaTh W TPHHAMATh MOTHBBI, HAMEPEHMS, JIOTUKY WU apryMEHTHI
JIPYTUX TPH aHATW3E PA3JIMYHBIX BUIOB Yy4eOHOU JEATEeNHHOCTH;



2) IaTPUOTHYECKOT 0 BOCIIUTAHMS

LEHHOCTHOTO  OTHOLIEHWS K  WCTOPMYECKOMY W  HAyYHOMY  HACJIEJIHIO
OTE€YECTBEHHOM XHMMHU,

YBOKEHUWS K TpoOIecCy TBOpYECTBA B O0O0JAaCTH TEOPHM M MPAKTUIECKOTO
NPUMEHEHUT XUMHHM, OCO3HaHMA TOrO, YTO JOCTWKEHHMS HAyKH €CThb pe3yibTar
JUIMTENIbHBIX HaOJIIO/IeHNH, KpPOTOTIMBBIX SKCIEPUMEHTAIBHBIX IOWCKOB, IOCTOSHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpEeCca M TO3HABATEJIbHBIX MOTHMBOB B TMOJIYYEHHM W TOCJCAYIOIIEM aHAIM3E
HHPOPMAIMK O MEPEAOBBIX JTOCTIKCHUSIX COBPEMEHHOW OTCYECTBECHHOW XMWY,

3) AYXOBHO-HPABCTBEHHOT0 BOCIHUTAHUSA:

HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO MOBEJCHUS;

CIIOCOOHOCTH OlICHMBATh CUTyallud, CBSI3aHHbIE C XUMHYECKUMH SIBIICHUSIMH, H
NPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSACh HA MOPAILHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHE W MOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULIMIA
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHWE MOCJIEJCTBUM ITHX MOCTYIIKOB;

4) GpopMUPOBAHHSA KYJbTYPbI 310POBbA:

MOHMMAaHUsl LIEHHOCTEW 370pOBOTO0 M O€30macHOTO 00pasza KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO  OTHOILIEHHS K COOCTBEHHOMY (MBUYECKOMY H  IICHXUYECKOMY
310pOBBIO;

coOmomennss TpaBwi Oe3omacHOro oOpamieHdss C  BemeCTBaMU B OBITY,
IIOBCE/THEBHOM JKM3HU W B TPYIOBOM JEATEIILHOCTH;

MOHMMAHMS [EHHOCTH TMpPaBWI WHAMBHAYAIHHOTO M KOJUIEKTMBHOTO O€30MacHOTo
MOBEJICHUS B CUTyalMAX, YIPOKAOIIMX 3J0POBBIO U KU3HU JIOJEH;

OCO3HaHMSl TIOCJEACTBHMA M HEMPHATHA BPEIHBIX TMPUBBIYEK (yMOTpeOJieHHs
QJIKOTOJIs, HAPKOTHKOB, KYpPEHUs);

5) Tpy10BOro BOCIUTAHMSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATEeIbCKON J1€STEIbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUYECKON M APYTUX BHUAAX ACATEIHHOCTH;

YCTaHOBKM Ha AaKTMBHOE YyYacTHe B PEIICHHM MPAKTUUECKUX 3a4a4 COLMAIbHOMN
HaIpaBJICHHOCTHU (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeCa K TPaKTHIECKOMY M3YUCHHIO TPO(EecCHil pa3IMyHOTO POJia, B TOM YHCIIE
Ha OCHOBE NPUMEHEHMSI TIPEAMETHBIX 3HAHUU MO0 XUMMWY;

YBOXEHUA K TPYHLY, JIOJSIM TpyAa U pe3ylibTaTaM TPYyJIOBOM JAEATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHAYAILHOW TPAaCKTOPHM OOpa30BaHMs,
Oynymei mnpodeccun U peamm3aii COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C y4ETOM
JMYHOCTHBIX HMHTEpPECOB, CIOCOOHOCTEH K XWMHM, WHTEPECOB M MNOTPeOHOCTEH
o011ecTBa;

6) PK0JIOrHYeCKOr0 BOCIIMTAHMS:

AKOJIOTHMECKH  IIJeCOOOpa3HOro  OTHOIIGHMS K TPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHUS >KW3HH Ha 3eMIJIE;

MOHMMAaHKSl  TJ00AQTBPHOTO  XapakTepa  AKOJOTHYECKHX  MpoOsieM,  BIMSTHUS
HKOHOMHUYECKUX TPOIECCOB HA COCTOSIHUE MPHUPOJIHOU M COLMATBbHOM CpeJibl;



OCO3HAaHMS HEOOXOJAMMOCTU WCIOJb30BAHUS JOCTIKCHUA XUMMH JUJIsI PELLEHUsS
BOIIPOCOB PALMOHAJILHOTO TPUPOIOTIOIb30BAHUS ;

aKTUBHOTO HETPUATHS JCUCTBHH, TPUHOCSIINX BpEeJ OKPYXKAIOMIEH TMPUpOTHOM
cpele, yMEHHMs TPOTHO3UPOBATH HEONArOMpHSTHBIE SKOJOTHYECKHE  TOCIECTBUS
NpEANPUHUM AEMBIX JEHUCTBUIM W MPEeJIOTBPAILATh HX;

HAIMYMS  Pa3BUTOrO  3KOJOTMYECKOTO  MBIIICHUSI, HSKOJOTMYECKON KYyJbTYpBI,
OTbITa JEATENIHHOCTH JKOJIOTUMECKOW HAamNpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMH B TIO3HABATEJIbHOM, KOMMYHHKATHBHOW M COIMATLHOW TMPAaKTHUKE, CTIOCOOHOCTH H
YMEHUSI aKTUBHO TMPOTHBOCTOSITh HIEOJOTHH XeMO(OoOHy;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOU MpPAKTHKH,

MOHUMAaHUsl CTCIM(PUKN XUMHUM KaK HAyKH, OCO3HaHWs €€ posii B (POPMHUPOBAHUU
paIMOHATILHOTO  HAyYHOTO  MBIILICHUS, CO3JaHUM I[EJIOCTHOTO TMpejcTaBlieHus 00
OKpY)KaloIlleM MHUpe KaK O €IWHCTBE NPHUPOAbl U YEJIOBEKAa, B TO3HAHUM TPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnd MpoOJieM COXpaHEeHHs MPHUPOIHOIO pPaBHOBECHS;

yOeXKIEHHOCTH B 0CO0O0M 3HAUMMOCTH XUMHUM Ui COBPEMEHHOW IMBINIM3ALMH: B
e€ TYMaHMCTUUECKOW HampaBJICHHOCTH W BAXHOM pOJM B CO3[aHAM HOBOU 0Oa3bl
MaTepUATLHOM KyJIbTYpbl, PEIICHUM TJIO0ATbHBIX MPOOJIEM YCTONYMBOTO pa3BUTHUA
YEeJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBOM M KOJOTUYECKOW 0€30MacHOCTH,
B pa3BUTUM MEJUIMHBI, OOECTIEeYEHHM YCJIOBMI YCHEUIHOTO TpyAa U SKOJOTHYECKU
KOM(OPTHOW KM3HH KaKIOTO YJIeHa OOIIECCTBa,

€CTECTBCHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB TIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH UCIMOJb30BaTh TOJTy4yaecMbIe
3HAHWS JUJIl aHaM3a W OOBSCHEHMS SIBJICHUH OKPYXKAIOIIETO MHUpa M MPOUCXOMASIINX B
HEM U3MEHEHWH, yMEHMS JejlaTh OOOCHOBAaHHbIE 3aKIIOUEHUs] Ha OCHOBE HAy4YHbBIX
(aKTOB M MMEIOUIMXCSI JaHHBIX C LIEJbI0 MOJY4YE€HUs] JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO WCIOJh30BaTh XMMHUUYECKUE 3HAHMS [JISI PEIICHHS
npoOJIeM B pealbHBIX KXU3HECHHBIX CUTYaIHAX;

MHTEpeCca K MO3HAHMIO U MCCJIEIO0BATEIbCKOU JESTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CamMO00OpPa30BaHHIO,
K aKTHBHOMY TIOJIyYCHHIO HOBBIX 3HAHWA TI0 XWMHA B COOTBETCTBHM C J>KU3HCHHBIMH
NOTPEOHOCTAMY,

WHTEpeCa K OCOOCHHOCTSIM TpyAa B pa3iIMuHbIX cdepax mpodeccuoHaIbHOM

JESTEIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATBI

MeTanpe IMeTHBIC Pe3yJIbTaTbl OCBOCHHUS ydeOHOTO mpeaMeTa «XHUMHsS» Ha yYpOBHE
cpeaHero 001IeTo 00pa3oBaHKs BKIIFOYAIOT!

3HAYMMBIE TSt dbopMupoBaHUS MHUPOBO33PEHUS 00 yJaroIIHXCs
MEXIHUCIMIUIMHAPHbIE  (MEXIpPEeAMETHbIe)  OOIEHAyYHbIE  TMOHATHSA,  OTPKAIOIINE
[IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CTEIM(HUKY METOJ0B TMO3HAHHUS, HCTIOJIb3YEeMBIX



B €CTECTBEHHbIX Haykax (MaTepus, BEILUECTBO, JHEpPrus, SIBJICHHE, IPOIECC, CUCTEMA,
Hay4yHbIM (aKT, NpPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeJOBaHUE,
Ha0JII0ICHHe, M3MEpEHUE, SKCTIEPIMEHT U JIPYTHE);

VHUBEpCAIbHBIE ~ ydyeOHple  JedcTBHS  (MO3HABATENIbHBIE, KOMMYHHKATHUBHBIC,
peryisTuBHbE), obecrneuyuBaromue (GopmupoBaHre (YHKIHMOHAILHOW TPaMOTHOCTH U
COLMATIbHOM KOMIIETEHIMU O0Y4aroIIuXcs;

CHIOCOOHOCTh  O0YYalOIIMXCS MCIOJIb30BaTh OCBOCHHBIE  MEXIUCIMIUIMHAPHBIC,
MHUPOBO33PECHUCCKHE 3HAHWSI M YHHMBEpCAIbHbIC Y4eOHbIC NCHCTBUS B TIO3HABATEIBHOU U
COLMATIBHOM TIPAKTHKE.

MertanpeqMeTHbIEe Pe3yJIbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU Yy4EOHBIMU
N03HABaTeIbHhIMU, KOMMYHUKATUBHBIMHU U PETYJSTHUBHBIMU JEHCTBUSAMMU.

OgiiajieHHe YHHBEPCAJIBLHBIMH Y4€OHBIMHU MO3HABATEJIbHBIMHU 1€l CTBUSIMU:

1) 6a3oBble JIOTHYECKHE eHCTBUSA:

CaMOCTOSITeJIbHO (OPMYIMPOBATh U aKTyaIM3UpOBaTh MNPOOJEeMy, BCECTOPOHHE €&
paccMarpuBarh;

OTIpelIeNIsITh LENN AEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH UX JOCTIDKCHUS,
COOTHOCHUTBH PE3YJIbTAaThl JEATEIHHOCTH C TIOCTABICHHBIMHU IEIISIMU;

UCTOJIb30BaTh MPU OCBOCHUM 3HAHWKA MPUEMBI JIOTHMECKOTO  MBIIUICHHS —
BBIICIISITh  XapaKTEpHbIE TMPU3HAKK TOHATMA W YCTaHABIMBATh MX B3aUMOCBS3b,
UCTIOJIb30BaTh COOTBETCTBYIOIIME TOHATHUS JJii OOBSCHEHUS OTHAENbHBIX (DaKTOB U
SIBJICHUI,

BBIOMpaTh OCHOBAHMS W KPUTEPUM IS KJIACCU(DHKAIMKA BEMIECTB M XUMHYECKHX
peaKImii;

yCTaHABJIMBATh MPUUUHHO-CIICJICTBEHHBIC CBS3M MEXKIY M3y4aeMbIMH SIBJICHHUSIMU,

CTPOUTh JIOTHYECKHE PACCYKIACHUS (MHIYKTUBHbIC, IEIYKTUBHbIC, MO AaHAJIOTHH),
BBISIBJIATh  3aKOHOMEPHOCTM W MPOTHBOPEYMs B  PAcCMarpUBacMbIX  SIBJICHUSIX,
(GbopMyJIMpOBaTh BBIBOJBI U 3aKJIIOYUEHUS;

NPUMEHSITh B TIPOIECCE TMO3HAHWSI, HCTIOJb3yeMble B XHMHHA CHMBOJIMYECKHEC
(3HaKOBBIE) MOJENH, MPEOOPa3OBBIBATh MOJEJIBHBIE TPEACTABICHUS — XUMHUUECKUM 3HAK
(cuMBOJI) 9reMeHTa, XuMHueckas (GOpMylia, ypaBHEHHE XHMHUYECKON peakiud — TpH
pelieHnd Y4eOHbIX [O3HABaTeJIbHbIX M MPAaKTMYECKHX 3a/lady, MPUMEHATh HA3BaHHbIC
MOJIETIbHbIC  TPEJICTABJICHHS JUIA  BBIIBICHUS XapakTePHBIX TPH3HAKOB W3YYaeMBIX
BEIIECTB M XUMUUECKUX PEaKIMH.

2) 6a30BbIe HCCJIeN0BaTeJIbCKHeE NeCTBUSA:

BJIaJIETh OCHOBAaMHM METOJIOB HAYYHOTO TO3HAHMS BEUIECTB M XUMHYECKHUX PEaKIIi;

dbopMymupoBaTh 1M M 3aaud KCCJIEJAOBaHUsA, HCIOJb30BaTh MOCTABJICHHbIE H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAue€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 51 (DOPMHUPOBAHMS THUIOTE3bl TI0 TPOBEPKE MPABWIHHOCTH BBICKA3BIBAEMBIX
CYXKICHUI;

BJIAJICTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHMUS M TPOBEACHUS YYEHHYECKHX
9KCIIEPUMEHTOB,  COBEPIICHCTBOBATH YMEHHMS HaOmMoJaTh 3a XOJOM  THpoliecca,
CaMOCTOSITEJIbHO  TIPOTHO3MPOBATh €ro  pe3ynbTar, GOpMYyIHpoBaTh OOOOIICHUT W



BBIBOJIBl  OTHOCHUTEJILHO  JIOCTOBEPHOCTU pE3YJIbTAaTOB  KCCIEAOBaHUSA, COCTaBJIAThH
00OCHOBaHHBIN OTYET O TPOJICTIAHHOM PabOTE;

NproOpETaTh OMBIT YYCHMIECKOW HCCIE0BATEILCKOM M TIPOCKTHOUW JESATEeNHbHOCTH,
NPOSIBJIATH CTIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOWCKY METOJOB PEIICHHS
NPAKTUYECKHX 3ajad, MPUMEHEHUIO Pa3JIMuHBbIX METOJ0B MO3HAHMUS.

3) paGoTa ¢ uHpopMaumen:

OPUEHTUPOBATbCA B PA3IMYHBIX HCTOYHMKAX MHpOpMaIMK (HAYYHO-TIOMyJIsIpHast
JaaTepaTypa XUMUYECKOTO COJIEpXKaHus, CIpaBOYHblE MOCOoOus, pecypchl VHrepHeTa),
AQHABUPOBATh HMH()OPMAILMIO Pa3MYHBIX BUIOB U (OPM MpPECTaBICHHS, KPUTHIECKU
OIICHMBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTb;

GbopMyJIMpOBaTh 3arpoChl W MPUMEHATH Pa3IMUHbIE METOJbI NPU MOUCKE U OTOOpE
uHpopMaIuK, HeOOXOAMMOM ISl BBITIOJHEHMST y4eOHBIX 3a/1a4 OIpeIesIEHHOTO THIIA,

nproOpeTaTh OTIBIT UCTIOJTE30BaHUS MH(OPMAIMOHHO -KOMMYHHUKATUBHBIX
TEXHOJIOTUM ¥ Pa3IMYHBIX TMOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANbHYIO (opMmy mpencTaBieHus UHPOPMAIMH
(cxembl, rpaduky, aUArpaMMBbl, TaOJHIBI, PUCYHKU W JIPYTHE);

WCTIOJIb30BaTh HAYYHBIA S3BIK B KaueCTBE CpPEJACTBA MNPH pPadOTe C XUMHYESCKOU
uHpOpMaIMel: MPUMEHITh MEXIpeaMeTHble ((prBudeckue W MareMaTHdeCKHue) 3HAKd U
CHUMBOJIBI, (OpMYIIbl, a0OpeBHATYphl, HOMEHKJIATYPY;

HCTI0JIb30BaTh U 1peoOpa3oBBIBATH 3HAKOBO -CHMBOJIMYECKHE cpeacTBa
HarJIsiTHOCTH.

OgiiajieHle YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JIefic TBUSIMU:

3a7aBaTh BOMPOCHI TIO CYIIECTBY OOCYKZaeMoil TeMbl B XOJI€ JHalora WWiH
JUCKYCCHM, BBICKa3bIBaTh WAEH, (OPMYIMPOBATH CBOU MPEJJIONKEHUS OTHOCHUTEIHHO
BBITOJIHEHUST TIPEJIJIOKEHHO W 3a1aul;

BBICTyNaTb €  Mpe3eHTalMeil  pe3yJbTaTOB  MO3HABATEJbHOM  JI€SITEJILHOCTH,
MOJyYE€HHBIX CaMOCTOSITEJIbHO WIM COBMECTHO CO CBEPCTHUKAMHM IPH BBINOJHEHUN
XUMHYECKOTO  OKCIEpUMEHTa, TpPAaKTUYECKOW pabdOThl MO HKCCJEIOBAaHMIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealB3ali y4yeOHOro NpoeKTa U (POpMYIHPOBATH BHIBOJABI IO
pe3ynbTataMm TMPOBEAEHHBIX MCCIECNOBAHMM IIyTEM COIJIACOBAHWS TMO3MIMK B  XOJE
0o0CyXneHuss 1 0OMeHa MHCHUSIMU.

OgiiaieHHe YHUBEPCAJIBHBIMH PEryJIsITABHBIMHU JAeHCTBUSMM:

CaMOCTOSITEJIFHO  IUIAHUPOBAaTh W OCYIIECTBJIATH  CBOIO  TO3HABATEJIbHYIO
NeATeNbHOCTh, oOmpefersisi e€ TIead W 3aJadd, KOHTPOJMpOBaTh W TI0 MEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh Mpe/jlaraéMblii arOpUTM JEHCTBUII TPU BBITIOJTHEHUN
y4eOHBIX M HCCJEA0BaTeIbCKHUX 3a1ad, BbIOMpaTh HamOojee A(p(EKTUBHBIA CTOCOO0 WX
penieHus ¢ y4€TOM IMOJIyYEHHs HOBBIX 3HAHMM O BEIIECTBaX M XUMHYECKHX PEaKLMAIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEH JESTeNbHOCTH HAa OCHOBE CaMOaHAM3a H
CaMOOLICHK.

HPEIMETHBIE PE3YJIBTATDHI



10 KJIACC

[TpeameTHbIe pe3ynbTaThl OCBOEHUSI Kypca «OpraHmdeckas XUMUs» OTPaKAIOT:

C(hOPMHUPOBAHHOCTh TPEJICTABICHUNA O XUMHYECKOW COCTaBIAIONICH €CTECTBEHHO-
HAayYHOW KapTUHBI MHpA, POJIA XMMUM B TIO3HAHMM SIBIIEHMH TpUPOJABL, B (POpMUpOBaHHI
MBIIUICHUSE U KYJbTYPbl JHYHOCTH, €€ (YHKIMOHALHOW TI'PaMOTHOCTH, HEOOXOAMMOM
JUISL pelleHMs] MpPaKTM4eCKUX 334ad M 3KOJOTMYeCKd OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3JI0POBBIO U MPUPOTHON Cpee;

BIIAJICHUE CUCTEMOM XMMHYECKHX 3HAHHH, KOTOpas BKIIIOYACT: OCHOBOTIOJIATAIOIIUe
MOHATUA (XMMHYECKHHA JJIGMEHT, aroM, OJJIEKTpOHHas o000Jiouka aroma, MOJIEKYIa,
BJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, XUMHYECKass CBs3b, CTPYKTypHas ¢opMya
(pa3BépHyTass U COKpaliéHHas), MOJb, MOJSIpHAS Macca, MOJIIPHBIM O0O0BEM, yriepoIHbII
CKeJIeT, (DYHKIMOHAJIbHAS TPYINA, PaauKal, H30MEpHs, M30MEphbl, TOMOJOTHIECKUN P,
TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOPOJ U a30TCOJACpPXKAIINE COCIUHCHUSI, MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHbIE COCIUHEHUS); TEOPHH M 3aKOHBI
(Teopust cTpoeHusi opraHmdeckux BemecTB A. M. BbyrnepoBa, 3aKOH COXpaHEHUsSI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHN SA3BIK XMUMUM; MHPOBO33PEHUECKHE 3HAHUA,
JeXalllueé B OCHOBE IOHMMAaHUA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBJICHM,
dakTonornueckue CBEACHWS O CBOMCTBaX, COCTaBe, TMOJMY4YeHHMH U O€30MacHOM
UCTIOJIb30BAaHUM ~ B@OKHEWIIIMX OPraHMYECKUX BEIIECTB B OBITY H  MPaKTHUUECKOU
JeSTEeIbHOCTU YEJI0BEKa;

C(hopMUPOBAHHOCT, ~ yMEHMI  BBIABIATH  XapaKTepHbIE  TPU3HAKU  TIOHSITHH,
yCTaHABJIMBaTh WX B3aUMOCBS3b, HCIIOJH30BaTh COOTBETCTBYIOIIME TIOHSITHS TIpU
OTIMCAaHUM COCTaBa, CTPOCHUS U MPEBPAIICHUA OPraHMIECKUX COEIHHCHHN;

C(hOPMHUPOBAHHOCTh ~ YMEHHH  HCTOJb30BaTh  XUMHYECKYIO  CHUMBOJIMKY IS
COCTaBJICHHS MOJICKYJSIPHBIX M CTPYKTYpHbIX (pa3BEpHYTOH, COKpaméHHoi) Qopmyn
OPraHM4YEeCKHX BEIIECTB W YpaBHEHHMHM XUMHYECKHMX pEaKlyii, W3rOTaBJIMBAaTh MOJENU
MOJIEKYJ  OpraHM4eCKMX  BEUIECTB  JJI  WUIIOCTpalMd  MX  XUMHYECKOro U
MPOCTPAHCTBE HHOTO CTPOCHHS;

ChOPMHUPOBAHHOCTh ~ yYMEHMHA  YCTAaHABIMBATh  MPHHAMJICKHOCTh  HM3YUECHHBIX
OPraHM4YEeCKHX BEHIECTB MO0 MX COCTaBY U CTPOCHUIO K OMPENENIEHHOMY KiaccCy/Tpyrie
coeluHeHu  (YrJeBOJOPOABL,  KHUCIOPOJA U a30TCOAEpIKallhe  COEIMHEHHS,
BBICOKOMOJIEKYJIIpHbIE ~ COEJIMHEHMs), JaBaTb UM Ha3BaHUsi [0 CHCTEMaTH4E€CKOMU
HoMmenkiarype (IUPAC), a Takke mNpuBOIWUTh TpPUBHMATIBHBIC HAa3BaHUS OT/EIbHBIX
OPraHMYEeCKHX BEIIECTB (STWIEH, TMPOTWICH, AaleTWICH, JSTWICHITIUKOJb, TJHICPHH,
deHon, dopMmanbaerun, aneTaTbIETHI, MYpaBbUHAs KHUCIOTa, YKCYCHAas KHUCIOTa,
OJICMHOBAsl KHCJIOTa, CTEapUHOBAsl KHUCIJIOTA, TIIIOKO3a, (PyKTO3a, Kpaxmas, LeJUT0JI03a,
TJIMIAH);

C(hOPMHUPOBAHHOCTh YMEHHUS OMPEEISATh BHABl XUMHUIECKOUN CBS3U B OPraHUYECKUX
COoeUHEHSIX (OJMHAPHBIC W KpaTHBIC);



C(hOPMHUPOBAHHOCTh ~ YMEHMSI  NPUMEHATH  MOJIOKEHWSI  TEOPHUHM  CTPOEHUS
opranmueckux BemecTB A. M. bymiepoBa s OOBSCHEHHMS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa M CTPOCHHS; 3aKOH COXPaHEHHsT MacChl BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHWII XapaKTepH30BaTh COCTaB, CTPOCHUE, (U3UUECKUE U
XMUMUYECKHE CBOWCTBA THIMYHBIX NPEJACTABUTENICH PA3JIMUHBIX KJIaCCOB OPraHW4YeCcKuX
BEIIECTB (MeTaH, 9TaH, OSTWICH, NPONWICH, aneTWwieH, OyTtaaueH-1,3, MeTwiOyTagueH-
1,3, OeH30i, METaHOJ], OJTaHOJ, OJTWICHIVIMKOJb, IJIMIEPUH, (EHOJ, aleTaabJAeTHI,
MypaBbUHAsT W YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMal, [eJUII0JI03a, aMHHOYKCYCHAs
KHCJIOTA), WUIOCTPUPOBATh TE€HETMUECKYID CBSI3b  MEXKIYy HUMH  YpaBHEHHSIMU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAaKIMi C UCTOJIb30BaHHEM CTPYKTYPHBIX (HOPMYIT;

C(hOPMHUPOBAHHOCTh ~yYMEHUS  XapaKTepPH30BaTh HCTOYHUKH  YIJIEBOJOPOIHOTO
ChIpbsi (He(Tb, TPUPOIHBIA Ta3, yroyib), CMocoObl WX MNEepepaboOTKU U MPAKTHIECKOE
NPUMEHEHUE TIPOJYKTOB TEepepadOoTKH;

c(hOPMHUPOBAHHOCTh YMEHHI TPOBOJWTH BBIYUCICHUS TI0 XUMHYECKHM YpPaBHEHUSIM
(maccel, 00BEMa, KONMMUECTBA MCXOJHOTO BEHIECTBA WIM TMPOJYKTa peakiud T0
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO W3 HUCXOJHBIX BELIECTB WIHM MPOAYKTOB
peaxiym);

C(hOpMHUPOBAHHOCTh YMEHHI BJAJETh CHUCTEMOH 3HaHMH 00 OCHOBHBIX METOJax
HAyYHOTO TIO3HAHMUS, HKCTIOJb3YeMbIX B XUMHUU TPU HM3YYCHWM BEIIECTB M XUMHUYECKHUX
ABleHU (HAONO/eHNe, W3MEPEHUe, OKCIEPUMEHT, MOJCINPOBaHKE), HCTIOIb30BaTh
CHUCTEMHbIE XMMHUYECKUE 3HAHMS I TPUHATHS PEIICHHMA B KOHKPETHBIX >KU3HEHHBIX
CUTyaIsIX, CBSI3aHHBIX C BEIIECTBAMH U MX TPHIMEHCHHEM

C(hOpMHPOBAHHOCTh yMEHWI COOJIOJATh TpaBWIA TMOJB30BAHHS XUMHIECKOU
NOCyIO U NabopaTOpHBIM 00OPYIOBAaHUEM, a TAaKXke MpaBWiIa OOpaIIeHUs C BEIIECTBAMU
B COOTBETCTBHMH C MHCTPYKLUSIMH IO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUECKHUX OTIBITOB;

c(hopMHUPOBAHHOCT, ~ YMEHUM  IUIAHUPOBATH M BBIIOJHATh  XUMHYECKHH
HKCIIEPUMEHT (TpEeBpallleHHs OpPraHMyecKUX BELIECTB IPU HArPEeBaHWM, MOJIy4€HHUE
STWICHA W W3YyYCHHE €ro CBOWCTB, KAaYECTBCHHbIC PEAKIMA OPraHMIECKUX BEIIECTB,
NeHatypaiwsi O€JKOB TMpU HAarpeBaHWM, LBETHbIE PEaKIMH OEJIKOB) B COOTBETCTBUU C
NpaBWIAMH TEXHUKH O€30TMacHOCTH TpH OOpallleHHMd C BELIECTBAMU M J1a0OPaTOPHBIM
000py0BaHWEM, TMPEACTABIATH pE3YJbTaThl XUMHUYECKOTO OJKCliepuMeHTa B (opme
3aliCH YpPaBHEHUMH COOTBETCTBYIOLIUX peakiyii M (OpPMYIMpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hopMHUPOBAHHOCTH YMEHUIA KPUTHYECKU AHATIIBUPOBATH XUMHUIECKYIO
MHPOPMAIMIO, TOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeacTBa MaccoBOW HH(poOpMaImm,
WNureprer u apyrux);

c(hopMUPOBAHHOCTH YMEHU COOJIOJATh TPaBWIA AKOJOTUUECKH IeJIeCO00Pa3ZHOTO
MOBEJICHUS B OBITY M TPYJIOBOW JCSATEIBHOCTH B IENIAX COXPAHCHHS CBOETO 3J0POBbS U
OKpY)KaroIlell TMpUpOJHON Cpeabl, OCO3HABAaTh OIACHOCTh BO3JCHUCTBUS HA IKUBBIE
OpraHm3Mbl OTPEJCJIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIch Tokasaressi [IJIK,
NOSICHATh, HA TNPUMEpax CrnocoObl YMEHBUICHWS M TMPENOTBPALICHUS HX BPEIHOTO
BO3/ICHCTBUSI HA OPraHM3M 4YeJIOBEKa;



IS OOydJaroIMXCs C OTPaHMYEHHBIMHM BO3MOYKHOCTSIMH 3J0POBBS: yMEHHE
NPUMEHATh 3HaHMS OO0 OCHOBHBIX JIOCTYIIHBIX METOJAax T[O3HAHUA BEIIECTB W
XHMHYECKHX SIBJICHUL;

ISl CIICTIBIX W CJA0OBHIAIINX OOYYaroOmMXCs: YMEHHE HCIIOJb30BaTh peibedHo -
TOYEUHYyI0 cucTeMy oOo3Hauenuii JI. bpaitng s 3amucu xumuyeckux (Qopmyi.

11 KUIACC

[IpenmeTHble pe3yabTaThl OCBOEHMs Kypca «OOIIas M HEOpraHuueckas XUMUsD
OTpaXKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUI: O XUMHMYECKOH COCTaBIIAIOLIEH €CTECTBEHHO -
HayYHOW KapTHHbI MHpA, POJIM XMMHUU B TIO3HAHUU SIBJICHHH TPHUPOJIBL, B (HOPMHPOBAHUU
MBILUICHU U KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHAILHOW TI'pPaMOTHOCTH, HEOOXOAMMOM
JUISL peIlieHHs TMPaKTHYIeCKHX 3a1ad M 3KOJOTHUEeCKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U NIPUPOJTHOM CpeEAE;

BJIAJICHAE CHUCTEMOW XMMHWYECKHX 3HaHW, KOTOpas BKIIOYACT: OCHOBOIOJIATAIOIINE
NOHATHS (XMMHUYCCKHIA 3JIEMEHT, aroM, W30TOM, S-, P-, O- D3JIeKTPOHHBIE OPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAJICHTHOCTb,
ANIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHWs, XHWMHUYEecKas CBs3b (KOBaJEeHTHas,
WOHHAsi, METaUIMYecKasi, BOJOPOJHAs), KpUCTAUIMYECKas pelETKa, TUIbl XUMHYECKUX
peaKiyii, pacTBOpP, DSJIEKTPOJMUTBHL, HEIIEKTPOJUTHL, AIIEKTPOJUTHYECKAs JAUCCOLMALISA,
OKHCJIMTENIb,  BOCCTAHOBHUTENIb, CKOPOCTh  XHMHWYECKOW  PEakiyH, XHMHUYECKOE
paBHOBeCHE); TEOpUM U  3aKOHbl  (Teopust  3JIEKTPOJUTUUECKOM  JUCCOIMALWH,
nepuoanueckuii 3akoH [[. M. MeHneneeBa, 3aKOH COXpaHEHHMS MAacChl BEUIECTB, 3aKOH
COXpaHCHUS W TPEBPAIICHUS HHEPrUM MPH XUMUUECKUX PEaKIMAX), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHI S3bIK XHMHUHM, MHUPOBO33PEHUECKHE 3HAaHMS, JIeKalle B OCHOBE
MOHMMAaHU TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SBJICHHH, (PaKTOJIOTHYECKHUEe
CBEJICHUSI O CBOICTBaX, COCTaBe, MOJyYEHHMM M O€30TaCHOM MHCIOJIb30BAHUM BaXKHEMIIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOM JESITEIHHOCTH YEJIOBEKa,

ChOPMHUPOBAHHOCTh ~ YMCHUM  BBIIBISITH  XapaKTEpPHbIC  MPM3HAKK  TIOHSATHIA,
YCTaHAaBJIMBaThb WX B3aMMOCBS3b, MHCIOJIb30BATh COOTBETCTBYIOIIME TMOHATUS TPH
OIMCAaHNM HEOPraHWYECKHX BEIIECTB U MX MPEBPAICHUN;

C(hOPMHUPOBAHHOCTh ~ YMEHHH  HCHOJb30BaTh  XUMHYECKYIO  CHUMBOJIMKY IS
COCTaBJIeHHs (OpMYJ BELIECTB M YpPaBHEHMI XMMHUUECKUX pEakiuid, CHUCTEeMaTHYECKYIO
HoMmenkiarypy (IUPAC) wu TpuBManbHble Ha3BaHUsA OTACIbHBIX  HEOPraHUYECKUX
BEIIECTB (yrapHelil ra3, YIJIEKHUCIbIA ra3, aMMUaK, raméHas W3BECTh, HErall€Hasi U3BECTb,
MIThEBAsI COJIA, TIMPUT U JIPYTHE);

C(hOPMHUPOBAHHOCTh yMEHWI OMNpEJENsTh BaJICHTHOCTh U CTENEHb OKUCJICHHS
XMUMUYECKUX D3JIEMEHTOB B COEJUHEHWSIX pa3IMuHOTO COCTaBa, B XUMUUYECKOM CBS3U
(KkoBaJIeHTHAsi,  HMOHHAsA,  METAUIMYECKass, BOJOPOJHAA) B  COCJAUHEHHSX,  THII
KPUCTAUTMIECKON PEIIETKH KOHKPETHOTO BEHIECTBA (aroMHas, MOJEKYJsIpHAs, HOHHAs,
MeTaUTMIecKasi), XapakTep Cpeabl B BOJHBIX pacTBOpPAaX HEOPraHMIECKUX COEIUHEHU;



C(hOPMHUPOBAHHOCTh YMEHMI YCTaHABJIMBATh IPUHAJIE)KHOCTh HEOPraHUYECKUX
BEIIECTB MO HUX COCTaBy K OINpeJeN€HHOMY KJaccy/Tpymme COEAMHEHUH (MpOCThIe
BEIIECTBA — METAUIbI W HEMETAUIbl, OKCHIbI, OCHOBAaHHS, KHUCJIOTHL, aMQpOTEepHbIC
TUIAPOKCHIBL, COJIN);

c(hOPMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICH Mepuoandeckoro 3akona J[. W.
MenneneeBa M JAEMOHCTPUPOBAaTH €r0 CUCTEMAaTU3UPYIOLIYI0, OOBSCHUTEIbHYIO U
NPOTHOCTUYECKYIO (DYHKIMH;

c(OPMHUPOBAHHOCTh YMEHMH XapaKTepU30BaTh DJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3JeMeHToB 1—4 mnepuonoB Ilepuoamyeckoid CHCTEMBI  XHMHUYECKHX
anemenToB J[. M. MeHneneeBa, UCIHONb3ys HOHATHS «S-, P-, O-3JIeKTpOHHBIC OpOUTATID»,
(QHEpPreTHyecKue  YpPOBHI», OOBSACHATH  3aKOHOMEPHOCTH  M3MEHEHHMS  CBOMCTB
XUMUYECKUX D3JIEMEHTOB M HX COEJUHEHWH mno nepuojgam u rpymmaMm llepuonnueckoit
CUCTEeMBbI XUMHUYECKUX 3jemeHToB /1. . MeHnneneena;

C(hOpPMHUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMMCHIBATh) OOIIME XUMHUYECKUE
CBOICTBA HEOPraHMYECKHUX  BEILECTB pa3IM4HBIX  KJIAcCOB, MOITBEPXKAATh
CYLIECTBOBAHME TI'€HETUYECKOM CBS3M MEXIY HEOPraHMdeCKMMHU BEIIECTBAMU C
MOMOIIIbIO YPAaBHEHUI COOTBETCTBYIOIIUMX XUMHYECKUX PEAKIIM;

c(OPMHUPOBAHHOCT ~ yYMEHMS  KJIAaCCUMUIMPOBATh  XUMHUECKHE  pEaKkIMd  II0
Pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBy pPEardupyrolIuX BEIIECTB, TEIIOBOMY 3 (heKTy
peaKkiymy, W3MEHEHHIO CTEIeHeH OKHCJICHUS O3JEMEHTOB, OOpaTUMOCTH  PEaKIHH,
YUaCTHIO KaTau3aropa);

c()OPMHUPOBAHHOCTh YMEHMH COCTABJIATH YpPAaBHEHUS pPEaKIMii Pa3IMYHBIX THIIOB,
MOJIHBIE M COKpPAIIEHHBIC YPAaBHEHMS PEakiii MOHHOTO OOMEHa, YYWTHIBAs YCJIOBUS, MpU
KOTOPBIX 3TU PEAKIMU WAYT 10 KOHIQ;

c(hopMHUPOBAHHOCTH YMEHUI MPOBOJUTH peakuyu, O ITBEPAKIAFOIITIE
KaueCTBEHHbI COCTAaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh OIIBITHBIM
NyTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax HEOPraHWYECKHUX BEIIECTB;

c(hOpPMHUPOBAHHOCTH YMEHUI pacKpbIBaTh CYLIHOCTb OKHCJIUTEJILHO -
BOCCTAHOBUTEIIbHBIX PEaKIMii TOCPEACTBOM COCTABIICHMS JJIEKTPOHHOTO OajaHca 3THX
peaKLyii;

C(hopMUPOBAHHOCT, YMEHM OOBACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOU
peaKkii OT pa3IMYHbIX (DAKTOPOB; XapakTep CMEIIECHWS XHMHUYECKOTO paBHOBECHUS B
3aBUCUMOCTH OT BHEIIHEeTO BozneiicTBus (mpunnun Jle [llarenne);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XWMHMYECKHE MPOLIECCHI, Jie)Kallue B
OCHOBE  TPOMBIIUICHHOTO  TOJy4€HUs CEpPHOM  KHUCJIOTBL, aMMHakKa, a  TaKke
chopMHUPOBAHHOCTH TpENICTaBICHUH 00 OOIMX HAYYHBIX TPHUHIMIAX M SKOJOTHIECKUX
npoOyieMax XMMUYECKOTO MPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHH TMPOBOJAWTH BBIYUCICHUS C HCIOJH30BAHUEM TMOHATHS
«MaccoBasi JIOJisl BEIIECTBa B PAaCTBOPE», OOBEMHBIX OTHOIICHHH T'a30B MPU XUMHYECKHX
peaKImMsax, MacChl BEHIECTBA WIM O00BbEMA ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJHOTO W3 YYacTBYIOIIMX B PEaKIMM BEIIECTB, TEIWIOBOTO 3 dekra
peaKIi Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, NPEBPALICHUS M COXPAaHCHUS
DHEPTUH;



c(hopMHUPOBAHHOCT, yMEHHMH COOJIOATh TIpaBWIA TOJH30BAaHUS XMMHUYECKOM
nocyz0oi u nabopaTopHbIM 00OpYTOBAHUEM, a TAKXKE MpaBWIa OOpallleHHs C BEIIECTBAMHU
B COOTBETCTBHMH C MHCTPYKIMSIMH IO BBINOJHEHUIO JTa0OPATOPHBIX XUMHYECKUX OTIBITOB;

c(opMHUPOBAHHOCTH YMEHUA  TUIAHUPOBATH A BBINOJIHATH XUMUYECKHUN
JKCMIEpUMEHT  (pa3jio’KeHWEe TMEepPOKCHIa BOJAOPOJa B TMPUCYTCTBHM  KaTalu3aropa,
ONpEeJ/IeJIEHNe Cpeabl PacTBOPOB BEILIECTB C IOMOINBIO YHMBEPCAIBHOI'O HHIUKATOPA,
BIMSHUAC Pa3MIHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW pEaKi|H, PEaKld HOHHOTO
0o0MeHa, KauyeCTBEHHbIC peakiMu Ha Cynb(dar-, KapOOHAT- W XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHUSI, PEIICHHE SKCIICPUMEHTAIBHBIX 337ad 1o Temam «Metamwiby u «Hemertamiby)
B COOTBETCTBMU C TMpaBWIAMHM TEXHUKH O€30MACHOCTH MPH OOpaIleHHMHd C BEIIeCTBAMH U
71200 paTOpPHBIM 000py10BaHKEM, Npe ACTABIIATh pe3yJIbTaThl XUMUYECKOTO
JKCTIepUMEHTa B (OpME  3amMcH  ypaBHEHW  COOTBETCTBYIOIIMX  pPEaKIMid U
(dbopMyIMpOBaTh BBIBOJBI HA OCHOBE 3THUX PE3YJILTATOB;

c(hopMHPOBAHHOCTH YMEHUIA KPUTHYECKH aHAIIBUPOBATH XUMUYECKYIO
uHpOpMaIMIO,  TONYy4aeMyld W3  pPa3HbIX  HCTOYHMKOB  (CpeACcTBa  MacCOBOU
KOMMYHUKalui, VHTEpHET M Apyrux);

Cc(hOpMHUPOBAHHOCTh YMEHHWI COOJIOJATh MpaBWIa IKOJOTHYECKU IeJIECO00Pa3sHOTO
NOBEJICHUS B OBITY M TPYJOBOW JEATEIBHOCTH B IIEJSIX COXPAHEHHS CBOETO 3JI0POBBS U
OKpY)KaloIlell MpUpOJHON Cpeabl, OCO3HABAaTh OIMACHOCTh BO3JCHUCTBUS HA IKUBBIE
OpraHm3Mbl OMNpPeACNIEHHbIX BEIIECTB, MOHMMAas cMbici Tokasarens [IJIK, moscHsITe Ha
npuMepax CrocoObl YMEHbIIEHUs W TPEJOTBPAIICHMS WX BPEIHOTO BO3JACHCTBUS Ha
OpraHmM 4YeJIOBEKa;

1T OOydJaromuxXcss C OTPaHMYEHHBIMU BO3MOJXKHOCTSIMH  3JIOPOBBSI:  YMEHHE
OPUMEHSITh 3HaHUA 00 OCHOBHBIX JOCTYINHBIX METOJAX TIO3HAHMS BEIIECTB U
XHMHWYECKHUX SBJICHU;

ISl CJICTIBIX W CIA0OBHIAIIMX OOYYaroIIMXCs: YMEHHE HCI0JIb30BaTh pPeibeHO-
TOYEYHyI0 cucteMy oOo3Hauenuit JI. bpaiinsg miis 3amicu xumudeckux (Hopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabusie | IpakTnueckue
MPOrpaMMbl Bcero o0pa3oBare/bHBIC
padoThI padoThI
pecypcebl
Paznen 1. TeopeTnueckue 0CHOBbI OPraHu4eCKOM XUMUH
[Ipeamer opranunueckoi xuMuu. Teopust
11 CTPOEHUSI OPraHUYECKUX COETUHEHUM A. 3
M. byrneposa
Hroro no pasneny 3
Paznen 2. YrieBoaopoabst
2.1 [IpenenvHbIE YIIIEBOAOPOIbI — AJIKAHbI 2
99 HenpenenbHble yriieBoJOpO/Ibl: ajIKEHBI, 6 1
' QJIKa/IU€HbI, AJIKUHbI
2.3 ApomMaTH4ecKue YriieBO0PO/IbI 2
24 [IpupoaHbIe HICTOYHUKHU YITIEBOAOPOJOB U 3 1
' uXx repepaboTka
Hroro mo pazaeny 13
Paznen 3. Kuciiopoacoaep:xxkanme opraHuyeckue coeMHeHUSsI
3.1 Cruprtsl. @eHon 3
39 Anbnernapl. KapOOHOBBIE KUCTIOTHI. 7 1
' CroskHbIe QUpHI
3.3 YTeBo bl 3 1




Hroro no pasneny

13

Paznen 4. A3oTcoaepxkanme opraHM4ecKue coeJauHe HUs

4.1 AmUHBI. AMUHOKUCIOTHI. benku 3
Hroro no pazneny 3
Paznean S. BeicokoMoJieKyJIIpHbIE cOeTUHEe HUS

5.1 [Mnacrmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieJioB U TeM g poBbIe
Ne n/nt P Konrpoasusie | IlpakTnueckue (mapp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcebl
Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHHU
Ctpoenue atomoB. [lepuoanueckuii 3akoH
11 u [lepuonnueckas cucreMa XUMUYECKUX 3
anemeHToB 1. 1. Menneneera
12 Crpoenue BemectBa. MHoroo0pasue 4
' BEIIECTB
1.3 XUMHUYECKHE PEAKLIUH 6 1 1
Hroro no pazneny 13
Paznea 2. Heopranuyeckasi XumMust
2.1 Mertannbt
2.2 Hewmerais 1 1
53 CBsI3b HEOPTraHUYECKUX U OPraHMYECKUX 5
' BEILECTB
Hroro no pazneny 17
Paznea 3. Xumus v :KU3Hb
3.1 XuMHus ¥ KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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