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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (efepaabHOM 00pa30BaTENbHON MPOTrpaMMBl CPEIHETO
obmero o6pazoBanust (POIlI COO), mpencrasieHHbIXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu mnpemnoaaBanusi y4eOHOTO TpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyomumx
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, H OCHOBHBIX IOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoii @Pepepanuun Ha mnepuon jgo 2025 roma» (Pacnopspkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJIOB K pa3pabOTKe MporpaMmbl MO XUMHH, K OIPEIEICHHUIO O00Ien
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CpPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, coepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHHKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  00I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3JI0pOBBIO U
pUpOAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 0OydyarOUIUXCs HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH Y4eOHOTO TIpenMeTa «XUMUs», COJEpP)KaHUE U TOCTPOEHUE
KOTOPOI'O OIpeJeNeHbl B MpOrpaMMe IO XUMUH C Y4€TOM CHEUU(PHUKH HAyKd XHUMUH, €&
3HAa4eHHUs B MIO3HAHUM MPUPOJBI U B MAaTEPHAIBHOM )KU3HU OOLIECTBA, a TAKXKE C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHMH HOBOW 0a3bl MaTepuaabHON KyabTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IMHCTBE MPUPOJbl U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoIeicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCTbl0 MHMPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBMEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HallpaBlieHa Ha pELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEYeCTBA — ChIPbEBOM, SHEPreTUYECKOHM, IHUIIEBOM, 3KOJIOTMYECKOM O0€30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBUM ¢ OOIMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 knaccel, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKM3Hb COIIMYMA,
NIPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypchbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMUHU (C BKITIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U opraHndyeckol xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HM3Yy4EHUHU MpeaMeTa o0ecreuyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOT00Opa3Hs
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas XuMus» U «OO0Imas 1 HeopraHudeckas
XUMUsD» ¢(HOpPMUPOBAHA B MPOrpaMMe M0 XMMHHM HAa OCHOBE CHCTEMHOTO IMOJXO0Ja K W3Y4YEHUIO
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yuyeOHOTO Marepuana M oOyCJOBIEHa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHMUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYE€CKOM XUMHHM BELIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHUUECKON TEOPHHM CTPOEHUS OPraHUYECKUX COEIMHEHUi, a
TaK)K€ Ha YPOBHE CTEPEOXUMHYECKUX M AJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIECTB.
CBenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOAOB [0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTyYaroT
pasBuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOmIEro o0pa3oBaHHs IEPBOHAYAIHHBIC
MIPEJICTABJICHHS] O XUMUYCCKOU CBSI3M, KIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHUS B NpeAMeTe «XHUMHUs» 0a30BOTO YPOBHS pacCcMaTpUBACTCS
W3yYEHHBI Ha YPOBHE OCHOBHOTO OOIIero oO0pa3oBaHUS TEOPETUYECKUH MaTepual M
(hakTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaUEHUE NEPUOJANYECKOTO0 3aKOHAa C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3UIHi,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaroiei 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWI O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUUECKHUX PEAKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB aneMeHTaMu — COJEp)KaHWs, HMEKLIIUMU
KYJIbTYpOJIOTUYECKAN M TIPUKJIQJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3W XUMUHU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IMIO3HABATEIHHOU |
MPaKTUYECKON JEesITeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHHUS K IpOIEcCy
TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKUX MPHUIIOKECHUA XMMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOILIECTBEHHO WM JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBSA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ ISl MOMOJIHEHUs] 3HAaHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coneprkanue
yaeOHOro npenMera « XUMUs» JAHHOTO YPOBHS MU3Yy4EHHUSI OPUEHTHPOBAHO HAa (JOPMUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKOl OCHOBBI JJIsl MOHUMaHUS (MIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPOJIHBIX SIBJICHUHN ITyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXAy HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPENOChUIKAMU,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mnmane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS W COLUANM3AIMKU  OOyYarOIIMXCS
MPUHATBIE TPOrPAMMOM IO XMMHUHM HOJAXOJbl K OINPEAEICHUIO COJEpKaHUs U IMOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBUHN, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pElIeHUs MpoOiIeM, MoucKa, aHalu3a u
00paboTkn wuHGOpPMAIMK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAOIIEH BaXKHOE MECTO B IO3HAHUU XHMUMU.

B nmpakTtuke npenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TakK U
HAa YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  ONPENEICHUU  COJEPKaTeIbHON
XapaKTEepPUCTUKU L€l H3y4yeHUs MpeaMeTa HalpaBJICHUEM MEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO Tpu3HAETcss (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JEeATEIbHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHHS TaKOM MOJIXOI K
ONIPENICTICHUIO LIeJIEH U3YUYECHHSI IPEIMETA SABIISIETCS BIIOJHE ONTPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHM LEIAMH M3Y4YEeHHs Npeamera «XuMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (QopMUpOBaHHWE CHCTEMBbl XHMHUYECKUX 3HAHUH KaK BaKHEUIIEH CcocTaBIsIOLIEH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIE MOHATHUA,
(dbyHIaMeHTaJIbHBIE 3aKOHBI M TEOPUU XMMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U MOHUMaHUE



CYIIHOCTH JIOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJIICHUS;

e (QopMUpOBaHHE M PA3BUTHE NPEICTABICHUN O HAyYHBIX METOJAX MO3HAHUS BEIIECTB H
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX ISl MPUOOPETEHUST YMEHUN OPHEHTUPOBATHCS B MHPE
BEIIECTB M XUMHUYCCKUX SIBJICHUW, HMMCIOIIUX MECTO B TPHPOJC, B TPAKTHUYECKOU U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHC YMEHUH H CIOCOOOB JICATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM W
OOBSCHEHUEM XMMHUYECKOTO IKCIEPUMEHTa, COOIOICHIEM TPABHII 0€30TIaCHOTO OOpalieHus C
BEII[ECTBAMH.

Hapsimy ¢ atuM, copepkarenpHas XapaKTEepUCTUKA [EJICH W 3a7ad U3ydeHUs MpeaMeTra B
MPOrpaMMe 10 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMU
B cucTeMe cpenHero ooOmiero oOpazoBanus. CerojHs B MpENOJaBaHUKW XUMHH B OOJIbIIEH
CTCTICHH OTMAETCS TPEANOYTEHUE TPAKTUUYECKOW KOMIIOHEHTE COJICpKaHUs OOydeHus,
OPMEHTHUPOBAHHOM Ha TMOATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTEeIbHON  OpraHH3alluy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHSIMHU aKTUBHOTO TIOJYYCHHS 3HAHUN M NPUMEHEHHUS WX B PCATbHOM JKU3HH JUTSI PEIICHHS
MPAKTUYECKUX 3a71a4.

B cBia3M ¢ 3THM TpH H3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanrtanus  OOydJalomUXcsl K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOMIETOCS  MUDA,
dbopMupoOBaHNE WHTEIJIEKTYAIBHO pAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITCILHOMY TMPHUHATHIO TPaMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CHTYAIIUSIX, CBI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

dbopmupoBaHre y OOYyYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
MMEIOLIUX YHUBEPCAIbHOE 3HAaYCHHE I PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs MpooiieM,
MOMCKa, aHanu3a W 00paboTku wuHOOpPMAIMK, HEOOXOTUMBIX JII TMPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 06€30M1acCHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MTPOLIECCOB
Ha OpraHu3M 4YeJIOBeKa U MPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyuarouuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO TNMPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHbIE NH(POPMAIIIOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a yUeOHOW U HAyYHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHHE U pa3BUTHE Y OOYUYAIOUINXCS aCCOIMATUBHOIO U JIOTHYECKOTO MBIIUICHUS,
HaOMIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HANpaBlIEHHOCTU
XUMHHM, €€ BaXHOH pOJM B  pEIIEHUH TrJI00aNbHBIX  MpoOJeM  palroHaIbHOTO
MIPUPOIOIONBE30BAHNUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIECHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa MCIOJIB30BAHUS MOJYYEHHBIX 3HAHUW UIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpemHero oobiero oopazoBaHus mnpeaMer «Xumus» 0a30BOro ypoBHs
BXOJIUT B COCTaB MpeaMeTHON obmacTn «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yuCIO 4acoB, OTBEAEHHBIX I M3y4EHUS XUMHUU, Ha 0a30BOM YpOBHE CPEIHErO
obmiero obpazoBanus, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemio), B 11
knacce — 34 vaca (1 gac B HeJento).



COILEPXKXAHHUE YYEBHOI'O ITPEJIMETA
10 KUIACC
OPTAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI OPraHU4eCKONH XUMHUM

[Ipenmer oprann4eckoii XMMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYEHUHU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: oprannueckux coequHenuii A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUA. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKHMX BeEHIeCTB. | omosorus,
nzoMepusi. XUMUYecKas CBSI3b B OPraHU4YECKUX COCUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OPraHWYECKUX COCIUHEHUU (CUCTeMaTHdecKas) W TPUBHAIbHBIC HA3BAHUS BAKHEUIINX
IIPEACTABUTENEHN KIACCOB OPraHMYECKUX BEILIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BELIECTB U MX MpPEBpallleHU: 03HAKOMIICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEILIECTB, HaOJIOJIEHUEe M OMNHCAHHE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALLEHUIO OPraHUYECKUX BELECTB MPU HarpeBaHuu (IJIaBjIeHUEe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, IOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MNpoCTEeHIIHe
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpPEHUs ), HaX0XK/IeHUE B IPUPO/IE, OTyYeHUE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONWIEH — MPOCTEUIINE
MIPE/ICTAaBUTENIN AJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKUCIEHUS U MOJIUMEPHU3aLINN), TOJIyYeHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metmwiOyranueH-1,3: cTpoeHHE, BaKHEUINE XUMHUYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psAA. AIETHICH —
MPOCTEHINNIA TTPEACTABUTENh AJTKWUHOB: COCTaB, CTPOCHUE, (PU3NYECKNe U XUMUUYECKHE CBONCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (pU3MYECKHE W XHUMHUYECKHE CBOWCTBa (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TPUMEHEHHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peakyuu 2ani02eHUpO8anus U HUMpOBAHUs), NOIyYeHue U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKAMMH K pa3JIMuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YIIIeBOAOPOI0B. [Ipupoanblil ra3 u nomnyrHele He(TAHbIE Ta3bl.
Hedrp u e€ mnpoucxoxnenue. CnocoObl TniepepaOOTKH HEPTH: TMEperoHka, KPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepaboTKH.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3lamu miacTMacc, KayaykoB U pe3uHbl, kojuiekuuu «Hedp1bs» u «YTomaby, MonenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIYy4EHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMd IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

Kucaopoaconep:xamme opranndeckne COeANHEHUs!

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOCHHUE, (U3MYECKUEe U
XMMHYECKHUE CBOWCTBA (PEakIMU C aKTHMBHBIMH METaJJIaMH, T'aJIOT€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHne. BoiopoiHbIe CBsI3M MEKly MOJIEKYJIaMHU CIUPTOB. JelicTBHEe MeTaHOoJIa U 3TaHOJa
Ha OpraHu3M 4YeJIOBEKa.

MHoroaTOMHBIE CHUPTHL. DTUJICHIINKOIb W TIWLEPHH: CTpOCHHEe, (usmueckue u
XMMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO IIEJIOYHBIMU METAJNIAMH, KAUYeCTBEHHAs peakius Ha




MHOTOAaTOMHbIE CIUpThI). JlelicTBUe Ha opraHu3M uenoBeka. l[IpumeHeHwe TiMLIepUHA U
STUIICHTJTUKOJISL.

@eHoJI: CTPOCHHE MOJIEKYNbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penona.

Anpnerunbl M KemoHwvl. DOpManbAETH], aueTalbACTHI: CTPOCHUE, (QU3HYECKHE U
XAUMUYECKHE CBOMCTBAa (pEaKkUWU OKHCICHHS W BOCCTAHOBJICHHS, KAa4ECTBCHHBIC PEAKIINH),
MOJTyYEeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCYCHAsi KHCIIOTHI:
CTpoeHHUe, PU3NIECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KHCIIOT, PeaKIus
TepuUKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJIGMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJH BBICIIMX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE ACUCTBHE.

CnosxHble 3pUpPbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosiornueckas posb )KHUPOB.

VYrieBojpl: cocTaB, Kiaccudukaius yriaieBooB (MOHO-, TU- U TIoJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYJbl, (pU3HUECKHEe U XUMHUYECKUE
cBOlcTBa (B3aumojeicTBue ¢ ruapokcunoM Meau(ll), oxkucieHne aMMuadyHBIM PacTBOPOM
okcuna cepeOpa(l), BoccTaHoBiIeHHE, OpoKEHHE TJIIOKO3bl), HAxXO0XJECHHE B MPUPOJIE,
puMeHeHue, onosornueckast poib. DortocuuTes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemionosa kak npupoaHbie noaumepbl. CTpoeHne Kpaxmasia U LEeUTIOI03bI.
du3nueckue U XMMUYECKHAEe CBOWCTBA KpaxMaia (THIPOJIH3, KadeCTBEHHAs PEaKIHs C HOJIOM).

DKCIepUMEHTATbHBIE METOABI HM3YYEHHUS BEIIECTB W WX NpPEBpAIleHHiA: IMPOBEACHUE,
HaOJIO/IGHUEe W ONHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CIIHPTOB, KadeCTBEHHBIE
peaKkmuyu OJHOATOMHBIX CIHUPTOB (OKHciIeHue staHona okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupTOB (B3amMojelicTBre rhuiepuHa ¢ ruapokcunoM Mmenu(ll)), ampmerunoB (OKuCIIeHHE
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja C HOJIOM), MPOBEJICHUE TMPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacuérhpie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIecTBa WM MPOAYKTa peakluy IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHn4eckie CoOeqMHEHMUS.

AMUHOKUCIOTBI Kak aM(OTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMMHOKHUCIOT (Ha TMpuMepe TIMlKHA). buonorunueckoe 3HaueHue
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuyHas, BTOpuYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOHCTBa OCJIKOB: THUIPOJIH3, JeHATypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3YUEHUsSl BEIIECTB U UX MPEeBpalleHHUIl: HaOMIOJIeHUE U
OTHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OENKOB IMpU HArpeBaHUH, LBETHBIC
peaxiuu OeIKOoB.

BbicokoMoIeKyIsIpHbIE COeANHEHH

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJSIPHBIX COEJUHEHUH: MOHOMEp, HOJIHMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEpPU3ALH, CpelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOIMMEpHU3aLiis U MOJUKOH ICHCALUS.

DKcIepUMEHTAIbHbIE METOIbl M3YUYEHHUS BELIECTB M WX MPEBPALICHUN: 03HAKOMJICHHE C
o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYyKOB.

MeXnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNpeaMETHBIX CBsI3€il Mpu M3yuyeHUM opranudeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAyYHBIX MOHATHH, Tak H
MOHATHUH, SABJISIOIINXCS CUCTEMHBIMHU JJIS1 OT/AEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [TUKIIA.
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OOme ecTecTBEHHO-HAYYHbIC TOHSATHS: SBJICHHE, HAYYHBIH (DakT, THIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KIacCU(PHUKAIUA, MEePUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHe,
SKCIEPUMEHT, MOJIETTUPOBAHUE.

®dusnka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3MUECKUE BETUYMHBI U €AUHUIIBI
WX U3MEPEHUSI.

buonorus: knerka, opranusMm, Oumocdepa, oOMEH BEIIECTB B Opranusme, (HOTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BeleCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: muieBble NPOYKThl, OCHOBBI PAllMOHATIBLHOTO MUTAHUSI, MOIOLLIUE CPECTBA,
JICKApCTBEHHBIE M KOCMETHYECKHUE TpenapaThl, MaTepruabl N3 UICKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUS

TeopeTruvyeckne 0CHOBbI XMMHHU

XuMudeckuit dmeMeHT. AToMm. Sfmpo aroma, W30TOMBI. JEKTpOHHAs 000J0YKa.
DHepreTUyecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHus JIEKTPOHOB M0 OPOHWTAISIM B aToMax SJIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHass KOH(PHUTypaIusi aTOMOB.

[lepnognueckuit 3axkoH u Ilepuommyeckas cucrema xumuyeckux osnemeHTtoB [l U.
MenneneeBa. CBsi3pb NEPHOIWYECKOTO 3akoHAa U Ilepmoamyueckoil CHCTEMBI XUMHUUYECKHX
anemenToB JI. . MenzeneeBa ¢ COBPEMEHHON TEOPHEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U TeproaM. 3HaUeHHUE TTePUOIUUECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKass CBs3b. BHIbIl XUMHYECKOW CBs3U (KOBAJICHTHAs
HETIOJISIpHAsl W TIOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl 0Opa30BaHUS KOBAJICHTHOU
XUMUYECKON CBsi3W (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUcIeHUs. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJISKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTALUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUTMYECKOUN PEIIETKH.

[TonsaTue o qucnepcHBIX cucTeMax. VMICTHHHBIE W KOJUIOMIHBIC pacTBOPBL. MaccoBas 101
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHmueckux coendHeHuid. HoMmeHkiaTypa HEOpraHWYeCKHUX
BemiecTB. ['eHeTHYecKass CBSI3b HEOPraHWYECKHX BEIIECTB, IMPUHAICKANUX K PaA3TUIHBIM
KJIaccam.

Xumndeckas peaknusa. Kiaccudukanus XUMUYECKHUX PEaKIUid B HEOPraHHMYECKOW M
OPraHUYECKON XUMHH. 3aKOH COXpPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHHS M MPEBPAICHUS
SHEPTHUH NMPU XUMHUYECKUX PEAKIIHIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pazMuHbIX (akTopoB. OOpaTUMBIC peaKIUu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOLIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunanun Jle larense.

DnexTponuTHueckas aucconuaiusa. CunbHble W cialdble 3MeKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEUIECTB: KHCIIasd, HEUTpalbHas, IIEJI0OUHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH.

DKCHEepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEHIECTB M UX IPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanyeckas cuctema xumudeckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJeNel KPUCTANTMUECKUX pEmETOK, HAOMIOJeHHe M ONHUCcaHWe JIEMOHCTPAIIMOHHBIX U
mabopaTOPHBIX OMBITOB (pa3joKeHHe NEepOKCHIAa BOJOPOJAa B MPHCYTCTBHH KaTalu3aTopa,
OIpe/IeJIEHUE CpeJlbl paCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU



MOHHOTO OOMEHa), MpOBEIEHHE IMPAKTHYECKONH paboThl «BrusHUe pa3nuyHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKOU pEaKLUn.

Pacuérnble 3amaum.

Pacuérel 10 ypaBHEHUAM XMMHUUYECKHUX PEAKLUN, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCII0JIb30BAHUEM HOHSTHS «MAaccoBast J0JIsl BEIIECTBAY.

Heoprannueckass xumus

Hemerannel. Ilonoxenue HemerauioB B llepuoanueckoil cucreMe XUMHUYECKHX
anemenToB JI. M. MengeneeBa M 0COOEHHOCTM CTpoeHUs aTOMOB. DU3UYECKHE CBOWCTBA
HEMETAJIOB. AJUTOTPOIIUSI HEMETAIUIOB (Ha MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaIOTEHOB, cepbl, a3oTa, Qocdopa,
yriaepoja U KpeMHHUsI) U UX COETUHEHHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHECHMUI).

[IprMeHeHne Ba)XKHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamnel. [lonoxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. OoOmiue
¢uznueckue cpoiictBa MeTaioB. CIjlaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HANPSHKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl Moay4YeHust MeTauioB. [IpruMeHeHre MeTaioB B ObITY U TEXHHUKE.

DKClepUMEHTAIbHbIE METOJbl M3Y4YE€HMsI BEIIECTB M MX IMpEeBpallleHHil: Hu3ydyeHue
KoJuleKiuu «MeTauibl U CIUIaBbl», 00pa3loB HEMETAJIOB, pEIIeHHE SKCIEePUMEHTATbHBIX
3aja4, HaOIoJeHue M ONHMCAHWE JEMOHCTPALlMOHHBIX M JIaDOpaTOpPHBIX  OMBITOB
(B3auMozelicTBHE THUIIPOKCHUIA aJIOMUHHUS C PacTBOpaMH KHCIOT U IIEJNOYel, KauyeCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00bEMY ONHOTO M3 yYaCTBYIOUIMX B PEAKIIMU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecnieueHrnr 3KOJOTHYECKON, SHEPreTUYEeCKON U MUIIEBOI Oe301MacHOCTH,
pa3BuTUM MeAULIUHBL. [loHATME O HaydHBIX METOJaxX II03HAaHUS BEUIECTB M XUMHUYECKUX
peaKuu.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHLUIAX [POMBIIUIEHHOTO IOJYy4EHUs
BKHEMILNX BEUIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUANOB: BaXKHEHIIME CTPOUTENbHBIE MAaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHaylbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYECKHEe U MUHEPAIIbHBIEC yI0OpEHUSI.

XUMHSL U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENAPaATOB,
mpaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OLITOBON XMMHUU B TIOBCEIHEBHOM JKU3HH.

MexnpeAMETHBIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBA3€H MpH U3ydeHUH oOIiel M HEeOPraHU4eCKOM XMMHUU B
11 xmacce oCyIIecTBISIETCS Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHH,
TaK U MOHATUH, SBIAIOLIIUXCA CUCTEMHBIMU I OTIENBHBIX NPEAMETOB €CTECTBEHHO-HAyYHOTO
LHKIIA.

OOmie ecTecTBEHHO-HAy4Hble IOHATHSA: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHUS,
aHanu3,  CHHTE3,  Kiaccuukanus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHUE, SIBIICHUE.

®dusnka: Marepus, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEWTPOH, MOH, W30TOII,
PalMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUN YpOBEHb, BEIIECTBO, TEJO, 00BbEM, arperaTHoe
COCTOSIHME BEIeCTBa, (PU3NUECKUE BEIMUUHBI U eTUHHIIBI UX U3MEPEHHUS, CKOPOCTb.



Buosorus: kneTka, opraHm3M, SKOcHcTeMa, Ouochepa, Makpo- U MHKPOAIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TTOPO/IbL, TIOJE3HBIE HCKOMIAeMbIE, TOILIMBO, PECYPCHI.

TexHosnorus::  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepHaJIoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/JICTBO, nuuieBas
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT' O ITPE/IMETA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMMHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOEHHUS OOydarolUUMUCS
MporpaMM cpenHero ooOmiero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M NPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM Ui pa3pabOTKM IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero 00pa3oBaHus ABJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-JESTENBHOCTHBIM MOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yNbTaTOB OCBOGHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o6pazoBaHus
BbIJIEJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

LIeJICHAMPABICHHOE PAa3BUTHE BHYTPEHHHMX YOEKICHUMN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAJAMIINI 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTh OOy4aroIMXcs PYKOBOJCTBOBATbCS B CBOEH JAEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM IIEJOCTHOM CHUCTEME XHMMUYECKOIO
o0pazoBaHus;

HaJINYME MPABOCO3HAHMS 3KOJOTMUYECKOHW KYJIbTYyphl M CHOCOOHOCTH CTaBUTh LEIU U
CTPOMTH >)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JOCTUralTCd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJEaTaMU  POCCHICKOTO
IPaXJIaHCKOro OOIIecTBa, NPUHATHIMM B OOILECTBE HOPMaMU U IMpPaBUIaMU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAMOIIO3HAHUs, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTHU O0YYaIOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTPaxaroT CPOPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHON M MPAKTHUUECKOW [JESITENbHOCTH OOyJaroluxcs [0 pealu3aluu
IIPUHATHIX B 00LIECTBE LIEHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA .

0CO3HaHMS 00YYaIOIIMMUCSA CBOUX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKEHUS K
3aKOHY M MPaBOIMOPAIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M TMpaBHJaX MEXKIMYHOCTHBIX OTHOLIEHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATENILHOCTHU MPH CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U NM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CrOCOOHOCTH OHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIE€IUI0 OTEUECTBEHHOU
XUMUHY;



YBaXKEHHS K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTMIKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TIONYYCHHH U TMOCJICAYIOIIEM aHaIHn3e
UH(OPMALIUU O EPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINCH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TIOCTYIIKOB;

4) popMHpOBaHHS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMs 1IEHHOCTEeH 340poBOro u Oe3omacHoro oOpas3a >XM3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI 0€30MacHOTO OOpaIlleHus C BEIIECTBAMU B OBITY, MOBCEAHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MMOHUMAHKUS [EHHOCTH TPaBWJI WHIUBUIAYAILHOTO U KOJUISKTUBHOTO 0€30IacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHUS AIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHe€ B PEIICHUH MPaKTUUYECKUX 3a/lad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpo(eccHil pa3lnyHOro pojia, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUSA K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpaeKTOpUU OOpa3oBaHuUS,
Oynayuieil mpodeccuu U peaan3alnui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHHS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM, BIUSHUS YIKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTH HMCIIOIb30BAHMS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIoOHaIBLHOTO MIPUPOAOIOIBE30BaAHMS;

AKTUBHOTO HETPHUATHS IEHCTBHUI, MPUHOCSIIMX Bpel OKpYXKarolled MpUpOAHOI cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JESITEeNFHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOATH UCOTIOTUH XeMO(pOoOu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenuUKA XUMUU KaKk HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKaroIeM
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MHpE KaK O €JIMHCTBE IMPUPOJbI M YEJIOBEKA, B MO3HAHUM MNPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHn: mpooJIeM COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW IWBWIM3AIMH: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHON pPOJIM B CO3/JaHMHM HOBOW 0a3bl MaTepHalbHOM
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPreTUYECKOM, THUIIEBOM M HKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00eCrevYeHNN YCIIOBHIA YCIIEITHOTO TPY/Ia M SKOJIOTHUECKH KOM(POPTHON KHU3HH KAXKIOTO YeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB TO3HAHUS,
HCIOJIb3YEMBIX B €CTECCTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIB30BAThH IMMOJIyYaeMbIe 3HAHUS IS
aHaM3a U OOBSICHEHUs SIBIICHUW OKPYKAIOMIETO MHUpAa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS JieTIaTh 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAyYHBIX (JAKTOB U UMEIOIINXCS TaHHBIX
C LEJBIO MTOJTYYEHUS TO0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOIB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUs TTPOOIemM
B peaJIbHBIX KU3HCHHBIX CUTYaIUIX;

HWHTEpeca K MO3HAHUIO U UCCIE0BATEIIbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMpPEephIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMA TO XUMHUHM B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pPa3audHbIX cdepax npodeccHoHaTbHON
JIeSITCIILHOCTH.

METAIIPE/METHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO TpenMera «XuMHUsS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC 11 (OPMHUPOBAHUS MHUPOBO33PEHUST OOYYAIOIMIUXCS MEKIUCIHUILUIMHAPHBIE
(MexTpeIMeTHBIE) OOIIeHAyYHbIE TTOHATHS, OTPAKAIONTHE IIEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa
U crerpuKy METOIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHsl, SIBJICHUE, TPOIIECC, CUCTEMa, HAy4HbIH (DAKT, TMPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOMIOACHUE, M3MEPEHHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHBIE yaeOHbIe IercTBUA (mo3HaBaTeIbHEIE, KOMMYHHUKaTUBHBIE,
peryiasTuBHBIC), obecrieunBarome (GopMUpoBaHWE (PYHKIMOHAIBHOW TI'PaMOTHOCTH U
COITMATPHOM KOMITETCHITMHU 00YyYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYalONIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIC  MEXIUCITUIIMHAPHEBIC,
MHPOBO33PCHUECKHE 3HAHWS W YHUBEpCaJIbHbIC Y4YCOHBIC JEHCTBHS B IIO3HABATCIBPHOW U
COIIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU Y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JCHCTBUSMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U AKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNsATh LEeNN JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JTOCTHXKEHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU 1IEJISIMHU;

WCIIOJb30BATh MPU OCBOCHMM 3HAHUN NPHUEMBI JIOTUYECKOTO MBIILIEHUS — BBLACIATH
XapaKTepHble TMPU3HAKKM TIOHATHI M yCTaHABIMBATh HX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KTacCU(UKAIIMK BEIIECTB M XUMUYECKHIX PEaKIIHiA;

yYCTaHABJIMBATh PUUYUHHO-CIIEICTBEHHbIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYXACHHsS (MHIYKTUBHBIC, MACIyKTHBHBIC, MO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pacCMATPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI U 3aKJIIOUCHHUS,
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MPUMEHSATH B IMpOIecCce MO3HAHMSA, UCIOJIb3yeMble B XUMUHU CHMBOJHMYECKHE (3HAKOBBIC)
MO/IeJH, TPe0OPa30BHIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKHUNA 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (GopMylia, YypaBHEHHE XUMHUYECKON pEakuud — Tpud PEHICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, MPHUMEHSATh Ha3BAaHHBIC MOJEIbHBIC NPEICTaBICHUS
JUTSL BBISIBJICHHSI XapaKTePHBIX MPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIEA0BaTENbCKUE €CTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUYECKUX PEaAKINH;

dbopmynHupoBaTh IENM M 3aJadd  HMCCICNOBAHMSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBBI
115t (POPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHHI,

BJIAJICTh HABBIKAMH CAMOCTOSTEIIHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATH YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U TMPOEKTHOM JeSTENIbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEUICHUs
MPAKTUIECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHUKAX WHPOpPMAnuu (HAYYIHO-TIOMYJISIpHAs
JuTepaTypa XUMHYECKOIO COJepXaHHus, CIpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(POPMAIUIO PA3IUYHBIX BUAOB W (OpM TpeacTaBIeHUs, KPUTUYECCKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHSATH pa3iUuHble METOAbl MpH IOHCKE U OoTOOope
uH(popMalnuy, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BAHUS WH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOMpaTh ONTUMAIBHYIO (OpPMY TpelcTaBlIeHus HHPOPMAINH (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpU paboTe C XUMHUUECKOH
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((hU3MYecKue M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyJIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUYECKUE CPEICTBA HATTISIAHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3a/laBaTh BOIPOCHI [0 CYILECTBY OOCYXIaeMOW TEMbI B XOJi¢ AHAJOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (HOPMYTUPOBATh CBOM MPEAJIOKEHHUS] OTHOCHTEIHHO BBINOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIBHOM AEATEIHHOCTH, MOJYyYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU BBIINOJHEHUH XUMHYECKOTO
IKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (HOPMYIHMPOBAaTh BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX
HCCIIeIOBAaHUI ITyTEM COTJIacOBaHMs MO3ULUI B X01€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMU.

OBiajeHHe YHHMBEPCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIbHYIO JIEATENBHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
npeaaraéMblii aaropuT™ ACWCTBUI MPH BHINIOJHEHUH Y4EOHBIX M HCCIENOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOTyYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKITUSX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CcaMOaHalu3a H
CaMOOLIEHKH.
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NPEIMETHBIE PE3YJbTATHBI
10 KJIACC

[IpenMeTHbIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckast XUMUsD OTPaXKaroT:

cOPMHUPOBAHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAayYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SBJICHHUA TPUPOJIBLI, B (HOPMUPOBAHUHU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOW IS
pEeIICHHUS TPAKTHYECKUX 3aad M OSKOJOTHYeCKH OOOCHOBAHHOTO OTHONIICHHS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJIe;

BJIAJICHUE CHUCTEMOM XHWMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJIArAIOIINE
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJICKYJIa, BaJICHTHOCTD,
AIEKTPOOTPHUIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHasi), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICpOJHBIA  CKEJIET,
(yHKIIMOHATBHAS TPYIIA, PaTUKal, U30MEpHs, U30MEPbl, TOMOJOTHYECKUN psil, TOMOJIOTH,
YTIIEBOJAOPOIBI, KUCIOPOA U a30TCOJIEPIKAIUE COCTUHEHHS, MOHOMED, TIOJMMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHCHHSI); TCOPUHU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHHISCKUX
BemecTB A. M. bByriepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUWS, JIS)KAIIHEe B OCHOBE MOHUMAHUS
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHX SIBJICHUH, (PAKTOJIOTHICCKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH B 0€30MTaCHOM HCIOJIb30BAHNN BAXHEHIITUX OPraHUYEeCKHUX BEIIECTB B OBITY
Y TIPAKTHYECKOH JIeATETbHOCTH YeIOBEKa,

c(OPMHUPOBAHHOCTh YMCHHI BBISBIIATH XapaKTePHbBIC MPU3HAKK MMOHSATHN, YCTAHABJIUBATH
WX B3aUMOCBSI3b, UCIIOJIE30BATh COOTBETCTBYIOIIUE TIOHITHS ITPU OMTMCAHUHU COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

cOpMUPOBAHHOCTh YMEHHMH HCIHOJIb30BaTh XUMHUECKYI0 CHUMBOJUKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpalIEHHON) GOpMyNl OpraHMYEeCKUX BEIECTB
U YpaBHEHUU XMMUYECKHX pEaKLWd, U3TOTABIMBATH MOJIEIHU MOJIEKYJI OPraHUYECKHX BEIEeCTB
JUIS WJUTIOCTPAIIMM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBATh MPUHAAICKHOCTh U3YYECHHBIX OPTaHUYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymme COeAUHEHUN
(YyrneBoJopoipl, KHUCJIOPOA M  a30TCOJAEpIKAlllhe COCAUHEHHUS, BBICOKOMOJICKYISPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctemarudeckoit HomeHnkiatype (IUPAC), a rtaxke
MIPUBOJIUTh TPUBUAIbHBIE HA3BAHUS OTAENBHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUJICH,
alleTWJIeH, ASTHJICHIJIUKOJb, TIULEpUH, (PeHod, (GopMaibIeruj, aneTaibAeruja, MypaBbHHAs
KHCJIOTA, YKCYCHAasl KHCIIOTa, OJICMHOBAsl KUCIIOTa, CTE€ApUHOBAs KHUCIIOTA, TIIIOK03a, (pyKTO3a,
Kpaxmal, IeJUTI0JI03a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUJBI XUMUYECKOM CBS3H B OPraHMYECKHUX
CoeIMHEHUsX (OIMHAPHBIC U KPATHBIE);

chOpMUPOBAHHOCTh YMEHUS TPUMEHATH IOJIOXKEHHUSI TEOPUU CTPOSHUS OpPraHMYECKHUX
BemecTB A. M. ByriepoBa st 00bsCHEHUSI 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTpOCHHE, (UIUYECKUE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHHUECKUX BEIIECTB
(MetaH, STaH, JTWJIEH, MPOMWJIEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHTJIUKOJb, TIUIEPHH, (EHON, alleTalbIerul, MypaBbUHAs U YKCYCHAs
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEXKIYy HUMHU ypaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIHHA C
HCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOYHUKU YIJIEBOJOPOIHOTO CBIPhS
(HedTh, TPHUPOMAHBIA Ta3, Yroiib), CHOCOOBI HMX MEPepadOTKH U MPAKTUYECKOE MpPUMEHEHUE
MPOIYKTOB MepepadOTKH;
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c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS IO XHMHYECKAM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WMIU TPOJYKTA PEAKIHH IO W3BECTHBIM
Macce, 00bEéMy, KOJTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUU BJIAJIETh CUCTEMOU 3HAaHUH 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIOJIb3yeMbIX B XWMHH TPU U3YUYEHUHU BEUIECTB M XHMHUYECKHUX SIBJICHUU
(mabnrosieHe, W3MEpPEHUE, OSKCIICPUMEHT, MOJISIIMPOBAHNE), HCIOJIB30BAaTh CUCTCMHBIC
XUMUYECKUE 3HAHUS IS IPUHSITHS PEIIEHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUAX, CBI3aHHBIX
C BEIIECTBAMH M UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TMOJB30BAHUS XUMUYECKOW MOCYI0H U
nmabopaTopHBIM 000PYIOBaHUEM, a TAKXKE MPaBIIa OOpAIeHUs ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJITAHUPOBATh M BBIMOJHATH XUMHUYECKUM OSKCIIEPUMEHT
(TIpeBpalleHnsi OpraHUYECKUX BEIIECTB MPH HArpeBaHHUH, TOJYYCHHE ITHIICHA M U3y4YEHUE €ro
CBOWCTB, KAaueCTBEHHBIC pEAKIMM OPTraHMYECKHX BEIIECTB, JIeHATypauus OEJIKOB TMpHu
HarpeBaHWH, [IBETHBIE PEAKIUK OETKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH O€30TaCHOCTH
Mpu 00pallleHnH C BEMIeCTBAaMU U JabOpaTOPHBIM 000PYIOBAHUEM, MPEACTABISTH PE3YJIbTATHI
XUMHUYECKOTO OHKCIIEpUMEHTa B (OpPME 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX pEAKIUNA U
(hopMyIHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

chOpMUPOBAaHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIHO HH(POPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM HHpopmaruu, UHTEpHET U Ipyrux);

cOpMUPOBAHHOCTh YMEHMH COONIOJATh TMpaBHJIa HKOJIOTUYECKH II€JIeCO00pa3HOTO
MOBEJICHNUsT B OBITY W TPYJAOBOM MACATENHHOCTH B LEIAX COXPAHEHHUS CBOETO 370POBbI H
OKpYXaloIel MPUPOTHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OPraHMYEeCKUX BEUIECTB, NMOHMMAas cmbicia mnokazarens [IJIK, mosicHaTre Ha
puMepax crnocoObl yMEHBUICHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3ACHCTBUS Ha OpPraHu3M
YEII0BEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIIENIBIX W CIIA0OBUIAIIMX OOYYAIOMIMXCS: YMEHHE HCIIOJIb30BaTh pelbedHO-
TOYEUYHYI0 cucteMy 0603HaueHuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

11 KJJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmass W HEOpraHW4YecKas XUMUSD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh IIPEJCTABICHUA: O XHMHUYECKOW COCTaBJISIIOIICH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHUpaA, POJM XMMHUU B TO3HAHWUU SBJICHUNU NPUPOJBI, B (POPMUPOBAHUU
MBIILJICHUS. U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHus MPAaKTHYEeCKUX 3a7ad M DSKOJOTHYeCKHM OOOCHOBAaHHOTO OTHONIICHHUS K CBOEMY
3J0POBBIO U PUPOTHOM CpEIE;

BJIQJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIOJIAraroline
MOHATHUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- BIIEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSPHBIH O00BEM, BAJIEHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYecCKas CBs3b (KOBaJE€HTHAas, HWOHHAs, MeTa/In4yeckas, BOJOPOIHAsA),
KpPUCTAJUIMYECKass  PELIETKA, THUIbl XUMHUYECKUX  PEAKIUW, pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJMTUYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOPHM W  3aKOHBI  (Teopus
JJIEKTPOJUTUYECKOM Aucconuanuu, nepuoanueckuin 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MACChl BEILECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUS JHEPTUMU IMPU XUMUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHUHU, MHPOBO33pPEHUECKHE 3HAHUS,
JIe)KallMe B OCHOBE [OHUMAHUS MPUYMHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SBIICHHH,
(hakToNOrMUecKrue CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYyYCHHH M OE30MacCHOM HCTOJIb30BAaHUU
BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M PAKTUYECKOU IEATEIHHOCTH YEJIOBEKa;
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c(OPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOIME MOHATUS NPU ONMCAHUHM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BAaTh XUMHUYECKYIO CHMBOJHKY JUIS COCTaBJICHHS
¢dopMyn BelIeCTB M YypaBHEHHH XUMHUYECKUX pPEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIBHBIX HEOPraHHUYECKUX BeEHISCTB (yrapHblid ras,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTb, Herami€Has H3BECTb, IMUThEBAs COJA, MUPUT U
JApyrue);

c(OPMHUPOBAHHOCTH YMEHHUI ONPEEISATh BAJIGHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJsIn4yecKasi, BOJOPOJHAsl) B COCOAUHEHUSIX, TUI KPUCTAIIIMYECKON PELIETKH KOHKPETHOIO
BElECTBA (ATOMHAs, MOJIEKYJSpHAs, HMOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHN;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BELLECTB
10 UX COCTaBY K OMNPEJEeNEHHOMY KJIacCy/TpyIIe COSIUHEHUH (ITPOCThIE BEIIECTBA — METAJIIBI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAaHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoanydeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MIPOTrHOCTUYECKYIO (PYHKIINH;

cOpMHUPOBAHHOCTh ~YMEHMHM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproauyeckoi cucteMbsl XUMHYECKUX neMeHToB . U.
MeHzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHMUYECKHUX D3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cucteMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUUYECKHE
CBOWCTBA HEOPraHWYECKHX BEIIECTB pAa3JIMYHBIX KIJIACCOB, MOATBEPXKIATh CYILIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYEeCKHMMM BEIECTBAMU C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

cOpMUPOBAHHOCTh YMEHHS KIacCU(DUUUPOBATh XUMHYECKHE PEAKIMH IO Pa3InyHbIM
npu3HakaM (YMCIy U COCTaBy pEarupyrolluX BEIIECTB, TEIIOBOMY 3(QQeKTy peakiuu,
M3MEHEHHUIO CTENEeHEeH OKUCIECHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCTUIO KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHHM COCTABIIATH YPAaBHEHHS PEAKUN Pa3IUYHBIX THUIIOB, MOJIHbIE
U COKpalll€HHBbIE YpaBHEHHUS peakUuil MOHHOTO OOMEHa, YUMTHIBAsl YCIOBHUSA, MPU KOTOPHIX 3TU
peakuuu UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHUN MPOBOAHUTH PEAKIMH, TMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUYECKHUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUI pPaCKpBIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPeICTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiictus (npunuun Jle [latense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XUMHUYECKHE MPOLECCHI, JIeKAIIUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYE€HUSI CEpHOM KHMCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTh
npeJcTaBIeHU 00 OOIMIMX HAyYHBIX NMPHUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAHUEM TMOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKHUX
peaknmax, Macchl BelIECTBA MM 00BbEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB, TEMJIOBOro 3 ¢eKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;
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c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONIATh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKE TIPaBHiia OOpaIICHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOPMHUPOBAHHOCTh YMEHHH IUJIAHUPOBATH M BBITIOJNHATh XUMHUYECKUN JKCIICPUMEHT
(paznokeHHe IepoKcHIa BOAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpPEJlbl
PacTBOPOB BEHIECTB C MOMOIIBI0 YHUBEPCAIHHOTO MHAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, PEaklud HOHHOTO OOMEHa, KAa4eCTBCHHBIC pPEaKIuu Ha
cynbdar-, KapOOHAT- U XJOPUI-aHUOHBI, HA KATHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTAITBHBIX
3amaq mo temaMm «Metaiely W «Hemeramibl») B COOTBETCTBHU C TPABWIAMU TEXHUKHU
0€30IaCHOCTH TIPH 0OpaIeHNH C BEIIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABISATH
pe3yNbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (OpME 3amuch ypaBHEHUH COOTBETCTBYIOIIHX
peakiuii U GopMYITHUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3y/IhbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3MPOBATH XUMHYECKYIO HWH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpeICTBAa MacCOBOM KOMMYHHKAIWu, WHTEpHET W
JPYTUX);

cOpMHUPOBAHHOCTh YMEHMH COONMIOJaTh MpaBHJIa HKOJIOTHYECKH 1I€JI€CO00pa3HOTO
MOBEJICHUS B OBITY W TPYHOBOH JACATETLHOCTH B IEISX COXPAHCHHS CBOETO 3JI0POBbS W
OKpYXaloIel MPUPOIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBBIE OpPraHU3MBI
oTnpeneNEHHBIX BEIIECTB, MOHUMAasT cMbIci mokaszarens [1JIK, mosicHATe Ha mpuMepax crocoObl
YMEHBIIICHUS U TIPEIOTBPAIICHHS HX BPESIHOTO BO3/ICHCTBUS HAa OPTaHU3M UYEIOBEKa,

JUIE 0OyYaroONIUXCs C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/aX IMTO3HAHUS BEIIECTB M XUMHUYCCKHUX SBJICHHIA,

JUISL  CIIETIBIX W CIIA0OBUIAIIMX OOYYAIOMIMXCS: YMEHHE HCIOJIh30BaTh pelibeHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins nis 3anmucu xumuueckux Gopmys.

TEMATHYECKOE IINTAHUPOBAHHME

10 KVTIACC
KoaunvecTBoyacos
No Kontp Tpakt JJIeKTPOHHBbIE
o/ HaumeHoBaHuepa31ejioB U Beer | OLHLI Teck (undgposbie)
I TEeMIIPOrpaMMBbl o epabor | mepado o0pa3oBaTe/IbHBI
epecypchl
bl ThI
Pa3znen 1.TeopeTnyeckue 0CHOBbI OPraHM4YeCcKO XUMUM
IIpeamer oprannyeckoun
11 xumuu. Teopus crpoeHus § 3 0 0
OpPraHUYECKUX COCIMHEHUN A.
M. byrneposa
Wroronopazneny 3
Pa3znes 2.YriieBoaopoanbl
21 [IpenenbHBIEYTIEBOIOPOABI — 1 0 0
AJIKaHbI
29 HenpenenbHble yrieBo1opoabL: 5 0 1
AJIKEHbI, AJIKAJIMECHbI, AJTKUHBI
2.3 ApoMaTH4eCcKUEYTIIEBOJOPOIbI 2 0 0
[IpupoaHbIe UCTOUHUKHU
2.4 YII€BOJOPOJOB U UX 3 1 0
nepepadoTka
Hroronopazaeny 11

Paznea 3.Kuciaopojacoaep:kanueoprannyeckuecoeIMHeHust
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3.1 Crnuptel. Penon 3 0 0

Anpaerunpl. Kap6oHOBBIE

3.2 7 0 1
KUCIOTHL. ClOKHBIE APUPBI
3.3 YrneBopl 3 1 0
Hroronopazneny 13
Pa3nen 4.A30Tcoep:kanmeopraHnyecKuecoeuHeHust
41 AMUHBI. AMUHOKHCIIOTHI. 3 0 0
benku
Hroronopasznemy 3

Paspnen S.BbIcOKOMOJIEKYISIPHbIECOEIMHECHUS

ITmactmaccel. Ka H.
5.1 THYE 4 1 0
Bonokna
Uroronopazneny 2
OO0111€€ KOJIUYECTBO YaCOB I10
m 34 3 2
porpaMme
11 KJIACC
KoaunuecTBOoUuacos
JJIEKTPOHHbIE
Ne H Koutp | TIpakr
.y aUMEHOBAHHUEPA3IEJIOB U Beer | OMLHLL ek (ungposwbie)
I TeMIPOrpaMMbl p p o0pa3oBaTe/IbHbI
0 epadoTt uepado epecypebi
bl ThbI
Pa3znea 1.TeopeTnyecKHeOCHOBLIXUMHH
CtpoeHue aToMOB.
[Tepuonnueckuii 3aKOH U
1.1 [Tepuoanueckas cucrtema 3 0 0
XUMHUYeCKnX deMeHToB 1. 1.
Meunpeneena
CTpoeHHEBEIIECTBA.
1.2 p ‘“ 4 0 0
MHoroo6pa3ueBeniecTn
1.3 XUMHUYECKUEPECAKITUN 6 1 1
Hroronopazneny 13
Pa3znen 2.Heoprannueckasixummsi
2.1 Meramist 6 0 1
2.2 Hemeramner 9 1 1
CBs13b HEOPraHUYECKUX U
2.3 P 2 0 0
OPraHUYECKUX BEIIECTB
Hroronopaszneny 17
Pazngen 3. Xumus n :Ku3HbL
3.1 XUMHA U )KU3HD 4 0 0
Hroronopazneny 4
OO0111e€e KOJIMYECTBO YaACOB I10
m 34 2 3
porpaMme

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
Oos3aTenbHBIE y4eOHBbIC MATEPHAJIBI IS YYCHHKA




» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o6miecTBo «M31aTenbcTBO

«IIpocsemenue»
* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o6miecTBo «M31aTenbcTBO

«IIpocsemeHue»

MeToanyeckue MaTepUAJIbI 1JIs1 YUUTES
* Xumus, 10 knace/ Pymsutuc I'.E., @enpaman @.I°., AknimonepHoe o0miecTBo «M31aTenbcTBO

«IIpocsemenne»
» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., AknimonepHoe o6miecTBo «M31aTenbcTBO

«IIpocsemenne»

Mudposbie o0pazoBare/ibHbIE PeCypPChl U PeCypchl CeTH HHTEPHeT
Martepuanst ®I'NC «Mosiikona»
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