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8. MenepanbHas paboyasi nporpaMma mno y4eoHomy npeamery « Xumus)
(0azoBbIil YPOBEHB).

117.1. ®enepanbHas paboyas mporpaMma o yueOHOMY MPEaMETy « XHUMHUS)
(6a3oBBIN ypoBeHb) (mpeameTHas 00JacTh «EcTecTBeHHO-HAydYHBIE MPEAMETH»)
(mamee COOTBETCTBEHHO — TIporpaMma IO XUMHH, XHMHS) BKIIOYAET
MOSICHUTENNBHYIO 3alUCKY, COJEpKaHHe OOYy4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOCHHMSI IPOTPAMMBI TI0 XUMHH.

117.2. [losscHuTenpHAs 3alMCKa OTpa)kaeT OOIIMe LEIr U 3aa4d U3YYeHUS
XUMUHU, XapaKTePUCTUKY TICUXOJOTHYECKUX TPEANOCHUIOK K €€ W3YYCHHIO
00y4aIOIUMHUCS, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAKXKE MOAXO0IbI K 0TOOpY
COJIepKaHMs, K OIPEJCICHUIO IUIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType
TEMATHYECKOTO TTAHUPOBAHMSL.

117.3. Conepxanue o0OydeHHsS] PACKpPBIBAET COJEp)KaTeIbHbIC JIMHUH,
KOTOpBIE Mpe/jIaratoTcs sl 00A3aTeIbHOTO U3yUEHHUS B KKJIOM KJlacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

117.4. Ilnanupyembie pe3yJabTaThl OCBOCHHUS TPOrPaMMbl [0 XUMUU
BKJIFOUYAIOT JIMYHOCTHBIC, METAIIPEIMETHBIE PE3yJIbTAaThl 32 BECh MEPUO O0yUeHUs
Ha YpPOBHE CpeaHero ooimero oOpa3oBaHMs, a TAKKE MPEIAMETHBIC JI0CTHUKEHUS
0Oy4Jaromerocs: 3a Kablil roJ 00yueHus.

117.5. IlosicHuTeNbHAS 3aITUCKA.

117.5.1. [Iporpamma 1Mo XMMHUU Ha YPOBHE CpPETHEro oO0IIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNHHOM MPOTPAMMBI CPETHETO 00IIIEro 00pa30BaHUs, MPEACTABICHHBIX B
dI'OC COO, ¢ yuérom Konremniuu npenogaBaHus y4eOHOTO IpeaMeTa « XuMUs
B o0Opa3zoBaTenbHbIX opranuzauusx Poccuiickoit ®enepainuu, peanu3yromux
OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, U OCHOBHBIX TIOJIOKECHHM (eaepaabHOM
paboueit mporpaMMbl BOCITUTAHUS.

117.5.2. OcHOBy TOAXO0IOB K pa3pabOTKe NporpaMmbl MO XUMHH, K
OTIpeIeNICHUIO 0011el CTpaTeruy 00y4eHus, BOCHIUTAHUS U Pa3BUTHUS 00y4aIOIIUXCS

cpeacTBaMu yueOHoro mpeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM ypOBHE



cocTaBuiM KoHIenryanbHble nojoxkeHuss @I'OC COO o B3auMo00yCIOBIEHHOCTH
1eseH, coep KaHus, pe3yJIbTaTOB 00yUeHUs U TPeOOBAaHUN K YPOBHIO TIOJITOTOBKU
BBIITYCKHUKOB.

117.5.3. B COOTBETCTBUM C JaHHBIMU IMOJIOKCHUSAMH MPOTPAMMa 10 XUMUU
(6a30BBIN YpOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBJIMBAET 00s3aTesibHOE (MHBAapPUAHTHOE) MPEAMETHOE COJIepkKaHuE,
ONpENENSIET KOJWYECTBEHHBIE M KAUECTBEHHBIE €r0 XapaKTEPUCTHUKU Ha KaxKIOM
JTane U3Yy4YeHHUs MpeaMeTa, MNpeaycMaTpUBaeT MPUHIMIBI CTPYKTYPUPOBAHUS
COJIEp)KaHUsl M pacHpelesieHus] €ero Mo KjiaccaMm, OCHOBHBIM pasfenaM M TeMaMm
Kypca;

na€T TMPUMEpPHOE pachpelesieHne Y4YeOHBIX YacoB IO TEMaTUYECKUM
pazzenam, peKOMEHAYeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3yUYEHHUs OTIIEIbHBIX
TEM Kypca C y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH, JIOTHKU
y4eOHOro Impoliecca, BO3pacTHBIX oco0eHHocTel oOydaronuxcs 10—11 kimaccos;

TAET METOAMYECKYIO MHTEPHPETALMIO LEJIe N3ydeHUs MpeaMeTa Ha YPOBHE
COBPEMEHHBIX NPHUOPUTETOB B CHUCTEME CpeIHEero oomero oobpazoBaHus,
CoJIep>KaTeJIbHON XapaKTEPUCTUKH IJIAHUPYEMBIX PE3YJbTaTOB OCBOEHUSI OCHOBHOM
oOpa3oBaTeILHON IPOTpaMMbl CpeHero oOmero oOpa3oBaHUsS (JTUYHOCTHBIX,
METaINpeJMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIBHON
JeATEIbHOCTH O0Yy4YarolIerocsi Mo OCBOCHMIO cojepxaHus npeamera. Ilo Bcem
HA3BaHHBIM TO3UIMAM B MPOTPaMME IO XMMHH COOJIIO/IEHAa MPEEeMCTBEHHOCTD C
dbenepanpHOl paboyeil MporpaMmMoil OCHOBHOTO OOIIEro 00Opa3oBaHUsl MO XUMUU
(nns 8-9 xknaccoB 0Opa3oBaTEIbHBIX OpraHU3alNi, 0a30BbI YPOBEHB).

117.5.4. ITporpaMMa 1O XUMHH SIBJISIETCSI OPUEHTUPOM [JII COCTaBJICHUS
pabounx mporpaMm, aBTOPbl KOTOPBIX MOTYT NPEAJIOKUTH CBOM MOJIXOA K
CTPYKTYPUPOBAHHMIO M TIOCIIEOBATEILHOCTH M3YYCHHS y4eOHOTro marepuana, a
TaKkkK€ CBO€ BHUJCHHE OTHOCHTEIBHO BO3MOXXHOCTH BbIOOpa BapUaTUBHOU
COCTABIISIIONICH  COAEp)KaHUsl TMpeaMeTa JOMOJHUTENbHO K  00s3aTeabHOU
(MHBapUAHTHOW ) YACTH €r0 COJIEPHKAHUS.

117.5.5. Xumnueckoe o0Opa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU



o0mieo0pa3oBaTeIbHON OpTraHU3aIliK, SBISETCS HEOTHEMJIEMOW YacThl0  UX
OOpa30BaHHOCTH M CIYXHUT 3aBEPIIAIONIMM  3TallOoM pealh3aluu Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX I[EITOCTHOM
CUCTEME XMMHUYECKOTro oOpa3oBaHus. KiltoueBble LIEHHOCTH KacaroTCs NMO3HAHUS
3aKOHOB IIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTYphl YEIOBEKa,
a TaKXe DKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0pPOBBIO H
npuponHoil cpene. Peamusyercss xumuyeckoe oOpa3oBaHHE OOYyYarOIIMXCS Ha
YPOBHE CpeJIHEro 00IIero 00pa3oBaHus CPEACTBAMU YU4EOHOTO ITpeaMeTa « XUMUs,
COJIEp’KaHWE M IOCTPOCHHE KOTOPOTO OINPENENICHBl B NPOrpamMMe IO XUMHH C
y4€TOM cCreuu(PUKA HayKd XUMHUH, €€ 3HA4YeHHs B MO3HAHWU MPUPOIbI U B
MaTepUaIbHON KM3HU OOILECTBA, a TAKXKE C YUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CPEAHEro  OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

[Tpu hopmupoBaHuM cojepkaHus NpeaMeTa «XUMHUsD) YUTEHbI CIEAYIOLINE
MOJIOKEHUS O CrieHU(PUKE U 3HAYEHUN HAYKU XUMUHU.

XuMUs KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0co0yo poJib B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KYyJbTYpbl, BHOCUT CBOW BKJaJ B
(dbopMUpOBaHNE PALMOHATIBHOTO HAYyYHOTO MBIIIJICHHS, B CO3JIaHUE LIEJIOCTHOTO
IpEJCTaBICHU 00 OKpYXarolleM MHUpE KaK O €JUHCTBE IPUPOJbI M YENOBEKa,
KoTOpoe (popMupyeTcs B XMMUU Ha OCHOBE NMOHMMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEro MHpA, OCO3HAHMs B3aWMOCBS3M MEXAY CTPOCHHEM BEIIECTB, HUX
CBOMCTBAaMHU U BO3MOXHBIMH 001aCTsIMU IPUMEHEHHUS.

CoBpemeHHas XuMUs KaK HayKa CO3UaTeNIbHAs], HAyKa BBICOKUX TEXHOJIOTUI
HampaBlieHa Ha pelIeHHe TIJ00aNbHBIX MPoOJeM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, DJHEPreTUYECKOW, MHUIICBOM, HOKOJOTHUYECKOMU
0e30MmacHOCTH M OXpaHbl 370pOBbs. TE€CHO B3aUMOJEHCTBYS C JIPYTHUMH
€CTECTBEHHbIMM HAayKaMH, XHMHS CTalla HEOTBEMIIEMOM YacTblO MHPOBOM
KYJbTYPbl, HEOOXOJUMBIM yCIIOBUEM YCIELIHOTO TPYJa M MKU3HHM Ka)XJOro 4djieHa
o0riecTna.

117.5.6. B coOTBETCTBMU C OOIIMMH ILEIIMU W TPUHIUIIAMH CPEIHETO



obmero obpazoBanus comepxkanue npenmera «Xumus» (10—11 xmaccel, 6a30BbIi
YPOBEHb W3YYCHHS) OPHCHTUPOBAHO IPEUMYIIECTBEHHO Ha OOMIEKYIhTYPHYIO
MOJATOTOBKY oOyyJarouuxcs, HEOOXOIUMYIO UM TSt BBIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEITHOTO BKJIIOUEHUS B JKU3HBH COIUYMA,
NPOJOJDKEHUS  00pa3oBaHUSl B Pa3jMYHBIX  O0JACTSIX, HE  CBSA3aHHBIX
HEIMOCPEJICTBEHHO C XUMHUEH.

117.5.7. CocTaBisitoUMMH MpeAMeTa « XUMUS» ABIAIOTCS 0a30BbIe KypChl —
«Opranuyeckas xumus» u «OOmas M HeopraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHMsI KOTOPBIX SBIITFOTCSI OCHOBBI 0a30BOI HAYKH: CHCTEMaA
3HAHUW 10 HEOPraHUYECKON XMMUU (C BKIIOUCHUEM 3HAHUHN U3 OOIeH XUMUM) U
opranudeckol xumuu. GopMHUpPOBaHUE JAHHOW CHUCTEMbI 3HAHUN MPU NU3YYCHHUU
npeaMera o0ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOTrooOpasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

117.5.8. Ctpykrypa coaepxkanust KypcoB — «OpraHuueckass XuUMUsS» U
«OOmass u HeopraHW4YecKass XUMUs» CHOpPMHpPOBAaHA B MPOrpaMMe 10 XUMHU Ha
OCHOBE CHCTEMHOTO MOJAXO0/a K M3y4YeHHI0 y4eOHOro marepuayia u oOycClIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPEICIEHHBIX
TEOPETUYECKUX  YPOBHAX. B  Kypce OpraHnyeckod XUMHUHM  BELIECTBa
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPTraHUYECKHUX
COCIMHCHUM, a TaK)Ke€ HAa YpPOBHE CTEPEOXUMHUYCCKHMX W JJICKTPOHHBIX
MIPEICTaBIICHU O CTpOeHUH BemecTB. CBeneHns 00 n3ydyaeMbIX B Kypce BeIlecTBax
JAIOTCS B PAa3BUTHU — OT YTJIEBOJOPOAOB JO CIIOKHBIX OHMOJIOTHYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMHUHU  MOJYy4arOT  pPa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEPBOHAYAILHBIC
MPEICTABIICHUS O XMMHUYCCKON CBS3M, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIICCTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOM pEeaKInu.

117.5.9. B mpeamere «Xumus» 0a30BOro ypOBHS paccMaTpUBAETCs
W3YYCHHBIN Ha YPOBHE OCHOBHOTO O0IIIETO0 00pa30BaHuUs TEOPETHUSCKUN MaTepHal
U (PaKTOJOTHYECKUE CBEACHHS O BEIIECTBAX M XUMHUYECKOW peakmuu. Tak, B

YacTHOCTH, B Kypce «OOmas u HeopraHuyeckas XuMHUsS» OO0ydaroIuMcs



MPEAOCTABISAECTCSI BO3MOKHOCTh OCO3HATh 3HAYEHUE IMEPUOJUYECKOTO0 3aKOHA C
OOIIETEOPETUIECKUX W METOJOJIOTHUYECKUX  TIO3UIUH, TIIyO)Ke  TIOHSTH
UCTOPUYECKOE M3MEHEHHE (YHKIMII S5TOro 3akoHa — OT o0oOImame 10
OOBSICHSIIONIEH U TPOTHO3UPYIOIIEH.

117.5.10. Ennnast cucteMa 3HAaHHMKM O Ba)KHEHINMX BEIIECTBAxX, UX COCTAaBE,
CTPOEHUHU, CBOMCTBaX W TNPUMEHEHHH, a TaKXE O XUMHUYECKUX pEeaKIMIX, UX
CYIIHOCTA ¥ 3aKOHOMEPHOCTSIX NPOTEKaHUsA AomoJiHseTcss B Kypcax 10 m 11
KJIACCOB  DJIEMEHTAMM  COJEpP>KaHUSA, HUMEIOIMIUMH KYJIbTYpOJIOTHYECKUNA U
MPUKIATHON XapakTep. DTHU 3HAHHS CIIOCOOCTBYIOT MOHWMAHUIO B3aWMOCBSI3U
XUMHUM C JAPYTMMH HayKaMu, pacKkpbiBaloT €€ pojib B TO03HABATEIBHOU U
MPAKTUYECKON JEATEIHHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKECHHS K
MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPHUIOKEHUN XHMUH,
MIOMOTaIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh MHGOPMAIMIO U
NPUMEHSTh €€ JJId TIONOJHEHUs 3HAHUM, PEIICHUS HWHTEJUICKTyaldbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIIeI0OBAaTEIbCKUX 3aa4. Coaepikanne yueOHOTo mpeIMeTa
«XuUMUs» NaHHOTO YpPOBHSI M3YyYE€HUSI OPUEHTUPOBAHO Ha (OPMUpPOBAHHUE y
OOy4YaroIIMXCsi MUPOBO33PEHYECKON OCHOBBI JIsl MOHUMaHUs (GUI0CODCKUX UIEH,
TaKuX KakK: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOr0 U OPraHUYECKOro MHpa,
00YCJIOBJIEHHOCTh CBOMCTB BEILIECTB MX COCTABOM U CTPOCHHUEM, MO3HABAEMOCTH
MPUPOJHBIX SIBICHUN MyTEM SKCIHEPUMEHTA M PEIICHUS MPOTUBOPEUYUN MEKIY
HOBBIMU (DaKTaMH U TEOPETUUECKUMHU TMPEANOChUIKAMU, OCO3HAHUE POJIM XUMUU B
pEIIEHUH  JKOJIOTMYECKHX MpoljeM, a Takxke npobiemM  cOepexeHus
HSHEPreTUUYECKUX PECYPCOB, CHIPHS, CO3AAHUSI HOBBIX TEXHOJIOTHI U1 MAaTEPUATIOB.

117.5.11. B nnane penieHus 3a7a4 BOCHUTAHUS, PA3BUTUS U COLIMATM3ALIUU
OOy4JaromMXcsi MPUHITHIC MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI W TOCTPOCHUS TpeAMETa MpeaycMaTpuBaioT (OPMHpPOBAHUE Y
00y4YarommXcsl YHUBEPCAIbHBIX YUEOHBIX IEUCTBUNA, UMEIOIIUX 0a30BOE 3HAUCHUE
JUTSL Pa3UYHBIX BUJOB JACSITEIBHOCTU: PEIICHUS MpoOJeM, MOWCKa, aHadu3a U

00paboTku nHpOpMALIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM



U HCCJIEI0OBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

117.5.12. B npakTuke MpenojaBaHusi XUMHU KaK Ha ypOBHE OCHOBHOI'O
obmero oOpa3oBaHMsI TaK MU Ha YPOBHE CpEIHEro oOIero ooOpazoBaHus, MpH
OTIPEICTICHUH COJEP)KATEIbHON XapaKTepUCTUKH IeJied H3Y4YeHUs MpeaMeTa
HaIpaBJCHUEM  TEPBOCTETNICHHOW  3HAYMMOCTHM  TPAJAUIMOHHO  MPHU3HAETCA
dbopMHpOBaHHE OCHOB XHMHYECKOM HAyKM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKON JESITEIIbHOCTH YelloBeKa M KaK OJHOIo U3
KOMITOHEHTOB MUPOBOU KyJbTypbl. C METOIMYECKON TOUKH 3PEHUS TAKOU IMOIXO
K OTIPEJICJICHUIO LIEJIeH N3YUCHHsI IPEAMETA SBISETCS BIIOJIHE ONPaBIaHHbBIM.

117.5.13. I'naBHBIMU TESIMU U3YYEHUSI TpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero ooiiero oopasoBaHusi Ha 6a30BOM YPOBHE SIBJISIFOTCSL:

dbopMHpOBaHHWE  CHUCTEMbl XHMHYECKHMX 3HAHUW KaKk  BaKHeEWIen
COCTAaBJISIFOIIECH €CTeCTBEHHO-HAyYHOW KapTHUHBI MHUpA, B OCHOBE KOTOPOM JiexKaT
KITFOUEBBIC TIOHSTHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TECOPUU XUMUH, OCBOCHHE S3bIKA
HAyKH, YCBOCHHUE U TIOHMMaHWE CYIIHOCTH JOCTYIHBIX 000OIIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPUEH HUX pa3BUTHS U
CTaHOBJICHUS,

dbopMHpoOBaHrE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AaX MO3HAHUS
BCIIECTB W XWMHYCCKHX PEaKInui, HEOOXOMUMBIX [JISI MPUOOPETCHUS YMEHUI
OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUUYECKHUX SIBIICHUW, UMEIONIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IMIOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHUU U CIOCOO0B ACSITELHOCTH, CBA3aHHBIX C HAOIOICHUEM H
OOBSCHEHHEM XWMHUYECKOTO JKCIEPUMEHTa, COOIIOJICHUEM MpaBUil OE30MacHOTO
oOpallieHusl ¢ BEIIECTBAMHU.

117.5.14. ConepxarenbHasi XapaKTepHUCTHKA MeJed W 3aJad4 MU3y4YeHUs
mpeaMeTa B MPOTpaMMe M0 XMMUU YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
MIPETOIaBaHUH XUMUHU B OOJIBITIEH CTETIEHH OTAAETCS MPEANOYTEHUE TPAKTUYECKON

KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa  MOATOTOBKY



BBIMMYCKHHMKA OOIIe00pa30BaTEIbHON OpraHu3alliy, BIAJCIONIET0 HE HabopoM
3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMHU U YMEHUSIMHU
aKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHON KU3HU JIJISl PEIICHHUS
MPAKTHYECKHX 3ajad.

117.5.15. B aT0¥ CBSI3M NPU U3YUYCHUH TIpeaMeTa « XUMUS JIOMUHHUPYIOIIIEE
3HAauY€HUE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

ajanrtanus o0yJaroumxcs K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX YKM3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C BEIICCTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS KIIOUYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETCHIIUM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3IMYHBIX BHUOB
JESATEIbHOCTH: PELIEeHUs Mpo0sieM, MOUCKa, aHaau3a U o0paboTKu HHpopMauu,
HEOOXOUMBIX JJIs MPUOOPETEHUS OIBITA IEATETHHOCTH, KOTOPasi 3aHUMAaET BaXKHOE
MECTO B IMO3HAHUM XUMHUH, a TaKXKe JUIsl OUEHKU C MO3HULUNA IKOJIOTMYECKOM
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB 1 XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pPa3BUTHE TMO3HABATEILHBIX WHTEPECOB, WHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KMU3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JIA TMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJIePIKaHNUS;

(opMupOBaHKE U pa3BUTHE Y 00YUAIOIIMXCS aCCOLIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWU W TIPOBEICHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIIHUTaHWE Yy oOOy4arommxcs yOekKIEHHOCTH B TYMaHHCTHYECKOU
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM

PaduOHAJIBHOI'O ITPHUPOAOIIOJIb30BaHMSA, ITOIMOJIHCHHA SHCPICTUUCCKUX PECYPCOB U



COXpaHEHHUSl MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3IOpPOBBIO, a TakKe€ NPHOOPETEHHS OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX pEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

117.5.16. llenn w 3amaun  wu3ydeHUs Tnpeamera «XUMHUS» MOJIYUHIH
NoJPpOOHYI0 METOAMYECKYI0 HHTeprperauuio B paszaene «l[lmanupyemblie
pe3yabTaThl OCBOSHUS IPOTPAMMBI 10 XUMHI, TAKUM 00pa3oM 00eCrieueHO YETKOE
MPEICTABICHUE O TOM, KaKuU€ 3HAHUS M YMEHUS MMEIOT MNPSIMOE OTHOIIECHHE K
peanu3anuy KOHKPETHOM LIENH.

117.5.17. B y4yeOHOM IUIaHE CpeaHero oOuiero o0pa3oBaHUs MPEIMET
«Xumus» 6a30BOr0 YpoBHS BXOJUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-
Hay4YHBIE MPEIAMETH.

OO11ee 4nciI0 YacoB, PEKOMEHJOBAHHBIX JUIS H3yYSHHSI XUMUH — 68 4acoB: B
10 ximacce — 34 yaca (1 uac B Henmeno), B 11 kimacce — 34 gaca (1 yac B Heflelo).

117.6. Conepxanue ooyuenus B 10 kiacce.

117.6.1. Opranuueckasi Xumus.

117.6.1.1. TeopeTuyecknue OCHOBBI OPTaHUUECKON XUMUHU.

[IpeameT opraHnyecKoi XMMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTEpUAIOB. Teopusi CTPOEHUS OPraHUYECKUX
coenunenuid A.M. BytiiepoBa, €€ 0OCHOBHbIE MON0KeHUA. CTPYKTYpHBIE (DOPMYJIBI
OpraHWYecKuX BelecTB. [oMonorusa, wuzomepusi. XHUMHUYECKash CBSI3b B
OpPraHUYECKUX COCTUHEHUSAX — OJMHAPHBIC U KPATHBIC CBSI3U.

[IpeacraBnenue o knaccupukauu OpraHMuecKux BellecTB. Homenkarypa
OPTraHMYECKUX COCIUHEHUN (CUCTEMaTWYecKas) W TpUBUAIbHBIC HA3BAHUS
BAXHEUIINX MPEACTABUTEIEU KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHUI:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHUYECKHX BEUIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU

HarpeBaHuM (IU1aBjieHue, OOyIJIMBaHUE U TOPEHUE).



117.6.1.2. YraeBoaopobI.

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHMYECKMU pAx. Meran W 3TaH —
NpOCTEUIINE TMPEICTABUTENN QJIKaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuu 3aMenieHUs] W TOPEHMs), HAXOXIEHUE B MPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psil. DTUIIEH U MIPOIUIIEH —
IpOCTEHIIMe NPEACTABUTENN AalKEHOB: (PU3NYECKUE U XHMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJINMEPU3ALINH ), TOITYYEHUE U IPUMEHEHHE.

Ankaauensl: OytagueH-1,3 u mMetunOyrtaaueH-1,3: cTpoeHue, BaKHEUIINE
XMMHYECKHE CBOMCTBa (peakuus nojaumepusanuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKHUH psijl. AlleTHIIEH
— MPOCTEHIINNA MpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMIpaTaLIH,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensbl. benzon: cocras, cTtpoeHue, GU3MUECKHME U XMMHYECKHUE CBOMCTBA
(peakuuy TaJOTEHUPOBAHUS W HUTPOBAHUS), IMOJYYEHHE U NPUMEHEHUE.
TokcuyHoCcTh  apeHOB. ['eHeTMyeckas  CBA3b  MEXAY  YIJIEBOJOPOJAMH,
MIPUHAJIEKANTUMHA K PA3JIUYHBIM KJIACCaM.

[IpupoaHbIe HWCTOYHUKHU YIJIIEBOAOPOAOB. [Ipupoanbii ra3 u momyTHbIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KATAIMTUYECKUW), Tupoau3. IIpomyKkTbl
nepepadoTku HeTH, WX MPUMEHEHHE B IPOMBIIINICHHOCTH U B ObITy. KameHHbIi
yrojib U MPOAYKTHI €ro nepepadoTKu.

OKCNEepUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX NPEBPAILEHUMN:
O3HAKOMJIEHHE C 00pa3liaMu IIaCTMACC, KaydyKOB U pe3uHbl, Koyuiekuu «Hedtey»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YTJIE€BOJOPOJIOB U TAIOrE€HONPOU3BOIHBIX,
POBEJCHUE MPAKTUUECKONU pabOThI: OMyUYEeHUE STUIICHA U U3YUEHUE €r0 CBOMCTB.

PacuéTnrble 3amaumn.



Boruricnenuss mo ypaBHEHHIO XMMHUYECKOM peakuumu (Mmacchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEHIECTBA WJIM MPOAYKTA PEAKIHH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).

117.6.1.3. Kucnopoacoaepskaiiie opraHiuecKie CoeInHEHUsI.

[IpenenpHble OIHOATOMHBIE CHUPTHI. METaHOJN W 3TAHOJN: CTPOEHUE,
buznueckue W XUMUYECKHE CBOMCTBA (peaklMH C AaKTUBHBIMU MeETaJlJlaMH,
rajoreHoBOJIOPOJIaMHi, TOPEHUE), NpPUMEHEHHE. BOJIOpOJHbBIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBuE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaToMHbI€  COUPTHL. ODTWICHIJIUKOJIb W TJULEPUH: CTPOECHUE,
dbuznyeckue U XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBUE CO IICJIOYHBIMU
MeTajulaMH, KaueCTBEHHasi peakilMs Ha MHOTOaTOMHBIE crUpThI). JleiicTBUe Ha
OpraHu3Mm 4esoBeka. [[puMeHenne rmuepruaa U STUIICHTIIUKOIISL.

@deHoJ: CTpOEHUE MOJEKYJbl, (U3UYECKUEe U XUMHUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenona.

Anpaerunpl. DopManbAeTul, areTaabIeruj: CTpoeHue, (PU3NYECKUEe U
XUMHUYECKHUE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBIICHHUS, KaueCTBEHHBIE
peakiuu), MoJiydeHue U MpUMEHECHHUE.

OnHOOCHOBHBIE TpeneabHbie KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3UUECKHEe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue JiJisl Kjiacca KUCJIOT, peakiusl dTepuduKalnum), moaydeHue u MpuMeHEeHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHI KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIU BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ACHCTBUE.

Cnoxuble >(hUpPbl KaK MNPOU3BOJAHBIC KAapOOHOBBIX KHUCIOT. ['uiaponm3
coxHBIX 2GupoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
pOJIb KUPOB.

VYrineBompl:  cocTtaB, Kiaccupukanus — yrieBoaoB  (MOHO-, JU- U
nonucaxapuipl). ['0ko3a — MpoCTeHIMiA MOHOCaXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJbI, (hU3NYECKUe U XUMHUYECKHE CBOMICTBa (B3aUMOJEHCTBHE C
ruapokcugom meau(ll), okucnenue amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),

BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,



ononornyeckas poiib. @orocunre3. PpyKTo3a Kak U30MEP IIIFOKO3bI.

Kpaxman u nemnosnno3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmaia H
Heunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbl M3y4YeHHs BELIECTB M MX TMPEBpPAILCHUN:
MpOBE/ICHHE, HAONIOJCHUE U ONHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIOUPTOB, KAaYE€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOIYKTOB PEAKLIUN).

117.6.1.4. AzoTconepikaiiue OpraHnyecKue COeTMHEHUS.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHUYEeCKUe coequHeHns. Pu3nyeckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INmuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku kak mpHpOAHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCNepUMEHTAIbHBIE METOJIbl M3Y4Y€HHUs BEUIECTB M MX NPEBPALLCHUN:
HaOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypaIus OelIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

117.6.1.5. BeIcOKOMOJIEKYJISIpHbIE COETMHEHUS.

OCHOBHBIE NOHATHSI XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEIMHEHHH —

noJMMEpHr3ansa M IOJUKOHACHCALHA.



OKCNEpUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX MPEBpPAILEHUMN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

117.6.1.6. Mexmpe1MeTHBIE CBS3H.

Peanuzaius MeXIIpeAMETHBIX CBSI3€H TPU U3YUCHUU OPraHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUW, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU U OTACIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE TIOHATHUS: IBJICHUE, HAYYHBIH (DakT, THIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiacCcu(UKanus, NEPUOJUIYHOCTb, HAOIIOEHUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIIUPOBAHMUE.

®dusuka: Marepusi, DSHEprus, Macca, aToM, DOJEKTPOH, MOJEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHMOJIOIMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOJBL, JKUPBHI,
(bepMeHTHI).

['eorpacdusi: MuHepasbl, TOpHbIE OPO/Ibl, TIOJIE3HbIE UCKONIAEMbI€, TOILUIMBO,
pecypchl.

TexHonorus: NHILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBLHOTO MUTAHUS,
MOIOILIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUUYECKHE IpEnapaTsl, MaTEpHAIIbl U3
MCKYCCTBEHHBIX M CUHTETUYECKHUX BOJIOKOH.

117.7. Conepxanue oOyuenus B 11 knacce.

117.7.1. O6mas u HeOpraHUYEeCKass XUMHSI.

117.7.1.1. TeopeTnueckue OCHOBBI XUMHH.

XUMUYECKHI d3JIeMEeHT. AToM. Sapo aroma, H30TOMNBI. DJIEKTPOHHAs
000104Ka. DHEPreTUYeCKUe yPOBHU, TOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

ITepuonnyeckuit 3akoH u Ilepuoanueckas cucrema XUMHYECKUX IJIEMEHTOB



JI.1. MenneneeBa. Csi3b NepUOINYECKOrO 3akoHa W lleproauyeckoil cucTembl
XUMHA4YECKUX dieMeHTOB [[.M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HWMHU MPOCTBIX U CIOKHBIX BEIIECTB MO TPyINIaM U IMEPUOJaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BeniecTBa. XHMHUYECKass CBA3b. BuUAbl XUMHUYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W IOJSpHAsl, WOHHAs, MeTajuimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). BomopoaHas cBsA3b. BalleHTHOCTb. DJEKTPOOTPHULATENBHOCTb.
Crenenb okucieHus. MIoHbl: KATHOHBI ¥ AHHOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUS. 3aKOH
ITIOCTOSTHCTBA COCTABA BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILLECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

IlonaTHe O mucHepcHBIX cucTtemax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBas 1oJi BEHECTBA B paCTBOPE.

Knaccudukanus HEOPTaHUYECKUX COCIMHEHUU. HomeHnknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAasT CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3IMYHBIM KJIacCaM.

Xumudeckas peaknusa. Krnaccudukamms  XMMHYECKHX — peakIuid B
HEOPraHUYECKOW M OPraHWYECKONW XMMHUHU. 3aKOH COXPAaHEHMS MAacChl BEUIECTB,
3aKOH COXPAaHEHUS U IPEBPALIEHUs JHEPTUHU ITPYU XUMUYECKUX PEAKLUAX.

CKopocCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (akTopoB. OOpaTuMbie
peakuuu. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAIOIIME HA COCTOSHUE
xuMudeckoro pasHoBecus. [Ipunnumn Jle Hlarense.

Dnektponutryeckas guccounanus. CuiibHbIe U ciiadble a1eKTponuThl. Cpena
BOJHBIX PAaCTBOPOB BELIECTB: KUCIAs, HEUTpAJIbHAs, LIEJI0YHAast. Peakunu HnOHHOTO
oOMeHa.

OKHMCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCNEpUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX NPEBPAILECHUMN:

neMoHcTpanust Tabmun  «lleproguueckass cucTeMa XUMHUYECKUX DJIEMEHTOB



J.W. MenaeneeBay, u3ydeHrue MoJeed KPUCTAIUTMUECKUX PEIIETOK, HAOIIOACHHE
M ONHUCAaHUE JEMOHCTPAIIMOHHBIX M JIA0OPaTOPHBIX OMBITOB (pa3iioKeHUe
MEPOKCHIA BOAOPOJAa B TMPUCYTCTBUM KaTaau3aTopa, OIPEICICHUE CpPEabl
pPacTBOPOB BEIIECTB C MOMOLIBIO YHUBEPCATBHOIO MHANKATOPA, PEAKIIMH HOHHOTO
oOMeHa), MpOBeJICHUE MPaKTHUECKO paboThl «BnusiHue pa3nuuHbIX (HaKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKIIUN.

Pacuérnbie 3anaum.

Pacuétel 1O ypaBHEHHMSM XUMHYECKHMX pPEaKIUi, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIb30BAHUEM MOHSITHUS «MaccoBas J0JIs
BEILIECTBAY.

117.7.1.2. Paznen 2. Heopranuveckas XuMusi.

Hemeramner. Ilonoxenne HemertauioB B llepuogmueckoint cucreme
xumudeckux sneMeHToB .M. MeHneneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHUCJIOpoa, cephl, hochopa u yrieposa).

XHUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIUIOB (TAJIOFEHOB, CEPHI, a30Ta,
dbochopa, yriepoga U KpEeMHMs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprmeHeHne BaXXHENUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramnel. [lonoxenne metaiuioB B llepronnueckoil cucreMe XHUMHYECKUAX
anemeHToB [[.1. MenneneeBa. OcoOEHHOCTH CTPOCHUS DIECKTPOHHBIX O000JIOUEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIINX METAJUIOB (HATpWM, KaJluM, KajbIIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mme cnocoOb! MmomydeHus: MeTauioB. [I[puMeHeHne MeTalIoB B OBITY U
TEXHUKE.

OKCIepUMEHTAIbHBIE METOJIbl HM3Y4YEHHUS BEIIECTB W MX IMPEBpaICHUI:
U3y4YeHUE KOJUIEKINH «MeTayulbl M CIUIaBbl», 0Opa3IOB HEMETAJUIOB, PEIICHUE

9KCIICPUMCHTAJIbHBIX 3aJay, Ha6JIIOJICHI/IC U OIMCAHHUEC JCMOHCTPAIUOHHBLIX H



7a00pATOPHBIX OMBITOB (B3aMMOJEICTBHE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKI[MY Ha KATUOHBI METAJLIOB).

Pacuérurlie 3agaun.

Pacuétsl Macchl BelecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET NPUMECH.

117.7.1.3. Xumus u ’Ku3Hb. MeXIpeIMETHBIC CBSI3H.

Ponp xumun B 00€CTICUCHUH IKOJOTHYECKOM, IHEPTETUICCKON U THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIUM.

[IpencraBienuss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIIJIEHHOTO
IIOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

YenoBek B MuUpe BEUIECTB M MAaTEpUaOB: BAXKHEHIINE CTPOUTEIIBHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuasnbl s JJIEKTPOHUKHA, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHSIT U 300pPOBbE 4YEJOBEKA: IPABUJIA HCHOJIb30BaHUs JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€30MacHOr0 UCIIOJIH30BAHUS MPETIapaTOB OLITOBOM XUMUH B
MMOBCEHEBHOM KU3HHU.

Peanuzammss  MeXnpenIMETHBIX  CBSI3€M MpU  HM3ydYeHUH OOIIeH W
HEOpPraHW4ecKol XuMuu B 11 Kiacce OCyIIEeCTBIACTCA YEPE3 MCIOIb30BAHUE KaK
o01mux €CTECTBCHHO-HAYYHBIX TIOHATUH, TaK W TIOHSTUW, SBISIOIIUXCA
CHUCTEMHBIMM IS OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61mue ecTecTBEHHO-HAYUHbBIC MOHATHS: HAY4YHBIM (pakT, TUIMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KiIacCHU(PUKAIMs, TEPUOJUIHOCTh, HAOIIOJACHHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHHUE.

®du3uKa: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,

06’béM, arp€raTHo¢ COCTOAHHEC BCIICCTBA, (bl/ISI/ILIeCKI/IC BCINYHWHBI U CAWHUIBI UX



U3MEPEHHUSI, CKOPOCTb.

buonorus: knetka, opraHm3M, J3KocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbhI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOIBI, TTOJIE3HBIE NCKOIIAEMbIE, TOTLIIMBO,
pecypcehl.

TexHosorus: XxuMuueckasi MPOMBIIIIEHHOCTb, METAJLTYPIHsi, TPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHINEBAsI
MPOMBIIIUICHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
AJIEKTPOHHAS MMPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.

117.8. Ilnanupyembie pe3yJbTaThl OCBOCHHUS MPOTPAMMBI 0 XWMHUU Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUsI.

117.8.1. ®I'OC COO ycrtanaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TMPOTPAMM CPEIHEro OOHIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM). HaydHo-MeTOmu4Yeckol OCHOBOW s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
oOpa30BaHUs SIBISICTCS CUCTEMHO-ICATCIILHOCTHBINA TTOAXO.

117.8.2. B COOTBETCTBUU C CHUCTEMHO-JIESTEIbHOCTHBIM TMOAXOJOM B
CTPYKTYp€ JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeaMeTa «XUMUs» Ha YpPOBHE
cpemHero o61ero 00pa3oBaHus BBIIEICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUHUCKOM TPaKIaHCKOW HISHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICICHUIO;

HaJU4He MOTHUBAIMH K O0YYCHHUIO;

I[[eJICHATIPABJIICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHUIN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAULIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuxcsi PyKOBOJCTBOBATHCS B CBOCH
JESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMH, MPUCYIIMUMH IIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJU4KE MPAaBOCO3HAHUS IKOJIOTHUECKOU KYJIbTYpPHhI U CTOCOOHOCTHU CTAaBUTH

OCJIn U CTPOUTDH )KU3HCHHBIC IIJIAHBI.



117.8.3. JIuuHOCTHBIE =~ pe3yNbTaThl  OCBOCHHUA  TpeaMeTa  «XUMHS»
JIOCTUTAIOTCSI B E€AMHCTBE Y4YyeOHOW M BOCHHUTATEIBHOW JIEATEIHHOCTH B
COOTBETCTBHUHU C TYMaHUCTUYECKUMH, COLHUOKYJIbTYPHBIMH, JIyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH U HJI€aTaMH POCCUHCKOTO IPaskJaHCKOTO 00IIIeCTBa,
IPUHATHIMHU B 00IIIECTBE HOPMaMU U TIPABUJIAMH MOBEJEHUS, CIIOCOOCTBYIOIIMMU
mpoleccaM CaMOIO3HAHMS, CaMOpa3BUTUSI W HPABCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00YJarOITUXCS.

117.8.4. JInaHOCTHBIC pe3yJbTaThl OCBOCHUS MpeaMeTa « XUMHUS» OTPaKaroT
c(OpMUPOBAHHOCTh OTBITA TMO3HABATEIBHOM W TPAKTUYECKON JEATEIBHOCTH
00yJaromuxcs Mo peain3auy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpaxx1aHCKOTO BOCITUTAHUSI:

OCO3HaHMs 00YUYaIOIIUMHUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEJCTaBICHUSI O COLMAIBHBIX HOpMax H TPaBHIAX MEXKIUYHOCTHBIX
OTHONIIECHUHN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOW HEATEIHHOCTH TMPHU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NeATEILHOCTH,

2) MaTpUOTHYECKOTO BOCITUTAHHUSI:

[IEHHOCTHOTO OTHOIICHHUA K WCTOPUYECKOMY W HAydHOMY HACIEIHIO
OTE€YECTBEHHON XMMUH;

YBOKEHUS K TPOIIECCYy TBOPYECTBA B OOJIACTH TEOPUU U TPAKTHUECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKCHHSI HAyKH €CTh pPe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
TIOCTOSTHHOTO TPY/Ia YYEHBIX U MMPAKTHKOB,;

WHTEpECa W TO3HABATEIHHBIX MOTHUBOB B TOJYYCHUU U TOCIEAYIOIIEM

aHajau3e MH(pOpMaIMKU O MEePEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM



XUMUU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYalluH, CB3aHHbIE C XHMUYECKUMU SIBJICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHE U IMOCTYNKUA CBOMX TOBAPUUIEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHWE IIOCIEICTBHM 3THUX
MOCTYIIKOB;

4) hbopMUPOBAHUS KYJIBTYPBI 3I0POBbSI:

NOHMMaHUsl LIEHHOCTEH 3/0pOBOr0 U 0Oe30macHoro oOpas3a KHU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOMIo/IeHNs TMpaBuil 0E30MacCHOTO OOpalleHusi C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHMMAaHUS LEHHOCTHM NPABWJI WHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YIPOKAIOIINX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAaHUS MOCIEJCTBUI U HENPUATUS BPEAHBIX MPUBBIUEK (YHOTpEeOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOTrO BOCIIMTAHUS:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIENOBATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW U  JpPYrux BHUAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTWBHOE Yy4YaCcTHE€ B PEIICHUH MPaKTUYECKHUX 3a1ad
COLIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3yYeHUIO podeccuil pa3inyHoro pojaa, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUN N0 XUMUH;

yBaXXEHUS K TPYLY, JIOISAM TPYa U PE3yJbTaTaM TPYAOBOM JAESTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaJbHOW TPaeKTOPUU

oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 9KOJIOrMYECKOT0 BOCIIUTAHHUS:

AKOJIOTUYECKU LEIECO00Pa3HOro OTHOIICHHS K NPHUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOTO XapakTepa H3KOJOTMYECKHX MpoOJeM, BIUSHUS
DKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BaHUSI JOCTHXKCHUM XUMHUHM IS
peleHns BONPOCOB PAllMOHAIIBHOTO IIPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JACHUCTBUM, MPUHOCSAIIMX BPEd OKPYKAIOLICH
IPUPOIHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYUS PA3BUTOT0 SKOJIOTUYECKOIO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MMH B NO3HABATEIbHOM, KOMMYHHUKATUBHOW M COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTU U YMEHUA AaKTUBHO IIPOTUBOCTOSTH WACOJIOTUU
xeMohoouu;

7) LIEHHOCTH HAyYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeIUPUKN XUMUM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
MPEACTABICHUST 00 OKpYKaloLIEM MHUPE KaK O €IUHCTBE MPUPOIbl U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHUH MpoOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOM
UUBUJIM3AUUN: B €€ T'YMAaHUCTHYECKOW HANPABJICHHOCTM W BaXXHOM pOJIA B
CO3JaHMU HOBOM 0a3bl MaTepUAIbHON KYJIbTYpbl, pEHICHUHU TI100aIbHBIX MPOOIeM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U

HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEIUILIMHBI, OOECIICUCHUHU YCIOBUMN



YCIICITHOTO TPYZa U IKOJIOTUYECKH KOM(POPTHOM KMU3HU KaXKAO0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJ/IOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHs! SBJICHUH OKPY’KaOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 000OCHOBAHHBIE 3aKIIIOUCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS I0CTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKUE 3HAHUSA s
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIBCKON eI TEIbHOCTH,

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUW 110 XUMHU B
COOTBETCTBUHU C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM Tpy/a B pa3INYHbIX chepax npodeccuoHanbHON
JESITENBHOCTH.

117.8.5. MeranpeMeTHbBIE PE3yJIbTaThl OCBOCHHSI YYEOHOro mpeaMera
«XUMHS» HA YPOBHE CPEAHEro OOLIEro 00pa30BaHMs BKIFOUYAIOT:

3HaUUMble g (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) 00IeHayYHbIC TOHSATHS, OTPakKaIOUUe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJ0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, IHEPTHs, SIBIICHUE,
IPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC YueOHBIC NeUCTBUs (MO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
peryJsiTUBHbBIE), oOecreynBaroIye dbopmupoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH U COITMATBHONW KOMITIETCHIINH 00Yy4YatOIIUXCs;

CIIOCOOHOCTH oOyJarouxcs HCIIOJIb30BATh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKHAE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBUS B IO3HABATEIBHON W COLMAJIBHOM MPAKTHKE.

117.8.6. MeranpenmeTHble pe3yabTaThl OTPAKAIOT OBJIAJICHUE



YHUBEPCATbHBIMA ~ YYCOHBIMH  TMO3HABATEIHHBIMH, KOMMYHHKATUBHBIMU U
PETYISTUBHBIMU JICHCTBUSMU.

117.8.6.1. OBnanenne yHUBEpPCATbHBIMU Yy4Ye€OHBIMU MO3HABATEIbHBIMU
JICVCTBUSIMU:

1) 6a30BBIC JIOTHYECKHUE TCHUCTBUS:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTH M aKTyallM3HpOBaTh  MIpoOiemy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

OMpeNeNsaTh ILeNU JEATEIbHOCTH, 3a/laBasl MapaMeTpbl U KPUTEPUU HX
JOCTIKCHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIETISIMU;

HCITOJTB30BaTh MPU OCBOCHHH 3HAHWUW MPUEMBI JIOTHYECKOTO MBINIICHUS —
BBIICNIITh XapaKTEpHbIE NMPU3HAKUA TOHSITHM W YCTAaHABIMBATh WUX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHMS W KPUTEpUM IS KIAacCU(PUKAIMKM BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHABIMBATh IMPUYUHHO-CICJCTBEHHbIE CBS3U MEXKIY H3Y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXJEHUS (MHAYKTHBHBIC, JCNYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU W TPOTHUBOPEYMS B paccMaTpPUBAEMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHSTH B MPOIIECCE TTO3HAHUS, UCTIOIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIECITH, TIPEOOPA30OBHIBATH MOJICITLHBIC TIPEICTABIICHUS — XUMUYCCKUN
3HaK (CHMBOJT) DJIEMEHTA, XUMUUecKas (popmysia, ypaBHCHHE XUMUUYECKON PEaKITnn
— TP pEIICHUHM y4eOHBIX MO3HABATENbHBIX W MPAKTHUYECKUX 3a]1ad, MPUMEHSThH
Ha3BaHHBIC MOJICIBHBIC MPEACTABICHUS IS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a30BbIE UCCIICIOBATEILCKUE ICHCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOT'O IMO3HAHMS BEIICCTB M XMMHYCCKUX
peaKuunii;

(GopMyIHpOBATH LIEJIN U 33]JaYH UCCIIEI0BAHUS, HCIOJIb30BATh TOCTABICHHbIE



U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJisi (POPMHUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

BJIQZIETh HAaBBIKAMU CAMOCTOSTEJHOIO IUIAHUPOBAHHUS W IPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOaTh 32 XOZOM
polecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIHMpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTEILHO JTOCTOBEPHOCTH PE3yIbTAaTOB HCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

nmpuoOpeTaTh OMBIT YYCHHUYECKOW WCCIICIOBATEILCKOH W MPOECKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJ/IOB PEILIEHUS MPAKTHYECKUX 3a]a4, IPUMEHEHHIO Pa3JIMYHbIX METO/IOB
MO3HAHUS.

3) pabota ¢ uHpOpMaIHeH:

OPUEHTHPOBAThCS B PA3IMYHBIX MCTOYHMKAX HHQOpMalMHU (HAay4dHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAHUA, CIIPABOYHBIE MOCOOUS,
pecypcel VHTepHeTa), aHanmu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUJIOB U (popm
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(opMyIUpPOBATH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METObI MIPU MOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

MpuoOpeTaTh OMNBIT HMCIOJb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

HCIIOJIb30BaTh HAyYHBIH $3BIK B KadecTBe CpEJICTBAa Ipu padboTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU M CUMBOJIbI, (JOpMYJibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh U TNpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKHE CpEICTBA

HarJISTHOCTH.



117.8.6.2. OBnanenue yHuBepCalIbHBIMH KOMMYHUKATUBHBIMH J€HCTBUSMU:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI B XOJI€ AUAjora H/Wiu
JTUCKYCCHM,  BBICKa3bIBaTh  WJeH, (GOPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAIlMEH Pe3yJIbTaTOB IMO3HABATEIHHOW NEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alui y4eOHOTO poeKkTa U (OPMYJIUPOBATH BBHIBOIBI
o pe3yjibTaTaM MPOBEACHHBIX HCCICAOBAHUN MYTEM COTJIACOBAHMS TO3UIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

117.8.6.3. OBnanenue yHuBEepCaIbHBIMU PETYJISTUBHBIMU JCHCTBUSMU:

CaMOCTOSITENIbHO ITUTAHUPOBATh M OCYIIECTBIISITH CBOIO TO3HABATEIHHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBaTh MpE/IaraéMblii aJIfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH Y4YE€OHBIX M HCCIEIOBATENIbCKUX 3a/Jad, BbIOMpaTh HamoOoJee
3(p(EeKTUBHBIN CIOCOO HX pELIEHUs C y4ETOM IOJIyYE€HHUS HOBBIX 3HAHUHI O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH Ha OCHOBE CaMOaHajn3a
U CaMOOIICHKH.

117.8.7. IlpeameTHbIE pe3yNbTaThl OCBOCHHUS MPOTPAMMBI CPETHETO OOIIIETO
oOpa3oBaHUs MO XMMHUHM Ha 0a30BOM YPOBHE OPHUEHTHUPOBAHBI Ha OOECIICUCHHE
NPEUMYIECTBEHHO O001Ie00pa30BaTeIbHON W OOIIEKYJIBTYPHOM MOATOTOBKHU
oOyuatoruxcs. OHM BKIIOYAIOT CHEIHPUUECKHE 151 yueOHOTO MpeaMeTa « X UMUSD)
Hay4YHbI€ 3HAHUS, YMEHHSI U CIIOCOOBI IEUCTBUIN 110 OCBOCHUIO, HHTEPIPETALUU U
peoOpa3oBaHNI0 3HAHWUMN, BUABI ACATEILHOCTH TI0 TIOJYyYEHUIO HOBOTO 3HAHUS W
NPUMEHEHHUIO 3HAaHUM B PA3IMYHBIX YYEOHBIX U pPEaTbHBIX KU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C XHUMHEH. B mporpamme mo XuMHM TpEeIMETHBIE PE3YJIbTAThI
MPEICTaBJICHBI 10 TOJaM H3y4eHUsI.

117.8.8. K o1ty o0yuenus B 10 kacce mpeIMeTHBIE PE3YJIbTaThl OCBOCHUS

Kypca «Opranudeckasi XUMHUs» OTPaKaroT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XHMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBJICHUN ITPUPOJIBI,
B (OpMHpOBAaHMM MBINUIEHUS U KYJIbTYPbl JHMYHOCTH, €€ (PyHKIHMOHAJIBHOM
IPAMOTHOCTH, HEOOXOJIMMOM JJI PELIEHUSI MPAKTUYECKHUX 3a/1a4 U SKOJOTUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPEJIE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUN, KOTOpPast BKIKOYAET:

OCHOBOIIOJIATAOIINE MOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJIIpHAs
Macca, MOJISIpHbIA O0BEM, YIIIEPOIHBIN CKENET, PyHKIMOHAIbHAS FPYIIa, pauKall,
U30MEPUs1, U30MEPBL, TOMOJIOTMYECKHUN P, TOMOJIOTH, YIJIIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHN );

TEOPUU U  3aKOHBI  (T€OpUs  CTPOEHUS  OPraHUYECKUX  BEIIECTB
A.M. bytnepoBa, 3aK0OH COXpaHEHHUSI MacChl BEIIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMUU;

MHPOBO33PEHYECKUE 3HAHMS, JICKAIINE B OCHOBE IMOHUMAaHUS TPUYNHHOCTH
U CUCTEMHOCTH XMMUYECKUX SBJICHUH, (PaKTOJIOTUYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYEHUU U O€30MacHOM HCIOJb30BAHWU BAKHEHIIMX OpPraHMYECKUX
BEILECTB B OBITY M MPAKTUYECKOU EATETbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIE MPU3HAKU IOHATHUH,
YCTaHABJIMBATh MX B3aMMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUSA IpU
ONMCAHWU COCTaBa, CTPOCHHUSI U PEBPALLECHUN OPTaHUYECKUX COCTMHEHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIiEéHHON)
dbopMynl  OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEaKLuH,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPTaHUYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPUHAICKHOCTh U3YYEHHBIX

OpraHMYeCKMX BEHIECTB MO0 HX COCTaBy M CTPOEHHUIO K OINpEeACTIEHHOMY



KJIACCY/Tpynne COoequHEeHUN (yTJIeBOJOPOABI, KHCIOPOA U a30TCOAECpPIKAIINe
COCIMHEHUS, BBICOKOMOJICKYJIAPHbIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematudyeckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTJACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalECTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJI0TAa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TI0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0NI03a, TJIUIHUH);

c(OpPMHUPOBAHHOCTh YMEHUSI ONPENENATh BHJBI XHUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS MPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHHS
opranndeckux BemecTB A.M. BytnepoBa ajis 00bsSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  XapakTEepH30BaTh COCTaB, CTPOCHUE,
buznueckue U XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEJICTABUTENEH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, AalleTUJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJI, aleTalbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIIOTHI, TJIIOKO03a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh HICTOUYHUKH YTIEBOJOPOTHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroiib), CHOCOOBI UX NEPEPAOOTKU U MPAKTUUECKOE
MPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIYHCICHUS MO0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuy 1o U3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJJHOTO U3 UCXOHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUMW BJIaJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U

XUMHUUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),



UCIIOJIb30BaTh CUCTEMHBIE XWMHUYECKHE 3HAHUS Ui [PUHATHS pEUIeHUH B
KOHKPETHBIX JKM3HEHHBIX CHTyalUsAX, CBSI3aHHBIX C BEIIECTBAMM M HX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHM COOIONATH MPaBHJIa TIOJ30BAHMUS XUMHUECKON
NOCYJI0M W J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHUHU, ITOTYUEHUE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypauus OCJIKOB MpU HArpeBaHUM, IIBETHbIE PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU O€30MAaCHOCTU TMpU OOpalleHHWH C BEIIeCTBAMU H
71a00paTOpHBIM ~ 000PYAOBAaHUEM, MPEACTABIATH PE3YyIbTAThl XUMHYECKOIO
JKCIEpUMEHTa B (OpME 3allMCH YpaBHEHMHM COOTBETCTBYIOIIUMX pEAKUUil U
(OopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKU aHAIU3HPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
undopmaruu, MaTepHer u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIfOJaTh  MpaBWa  IKOJOTHYECKH
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYJOBOM JACSATEILHOCTH B IEJSIX
COXPaHEHHUsI CBOErO 3J0POBbS U OKPYKAIOIIEW MPUPOJHON Cpebl, OCO3HABAThH
OMACHOCTh BO3JICMCTBUSI HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEIIECTB, NOHMMAas cmbicn mnokazarens [IJAK (mpenensHo — momycTUMon
KOHIIEHTPAIUH ), TOSICHATH Ha IPUMEPax CocoObl yMEHbIICHUS U TIPEJOTBPAICHUS
WX BPEIHOTO BO3JICUCTBUS HA OPTaHU3M YeJIOBEKa;

U1 O0YyYaroUUXCcs C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIA CJEMbIX W CIA0OBUIANIMX OOYy4YaloUUXCS: YMEHHE HCIOJIb30BaTh

penbeHO TOUEUHYIO cuctemy obo3HaueHui JI. bpains nis 3anucu XuMHUYECKUX



bopmyi.

117.8.9. K xoniry oOyuenus B 11 kiacce mpeaMeTHbIE pe3yabTaThl OCBOCHUS
Kypca «O011as u HeopraHu4eckasi XUMUsD» OTpakaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUH O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €& (YHKIIMOHAILHOM
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOIM cpe/ie;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHHUM, KOTOPask BKIIFOYAET:

OCHOBOTIOJIAraloNIue MOHATHS (XUMUYESCKHUI DJIIEMEHT, aTOM, H30TOIl, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, JJICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(koBaJIeHTHas, MOHHAsI, METAJTHYECKas, BOJOPOAHAS ), KPUCTAITMYECKasl pEIIETKa,
TUAMBl XUMHUYECKUX  PEAKUHMA, PpacTBOp, DJEKTPOJIUTBI, HEIJIEKTPOJIUTHI,
DIEKTPOJIMTHYECKAS] AUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOMN peakIn, XUMUYECKOe PABHOBECHE);

TEOPUU U 3aKOHBI  (TEOpHs  DJIEKTPOJUTHUYECKOW  AUCCOIMAIIUU,
nepuoguueckuil 3akoH J[.M. MeHneneeBa, 3aKOH COXpPAaHEHHUSI MacChl BEUIECTB,
3aKOH COXpPAaHEHUS ¥ TPEBpAICHUS DHEPrUu MNPU XUMHUYECKUX PEaKIHIX),
3aKOHOMEPHOCTH, CHUMBOJMYECKUW SA3bIK XWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHUECKHUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJIb30BAHUM BAKHEUIIMX HEOPTraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh MX B3aHMMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIME MOHITUSL TpU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUH HUCIIOIb30BaTh XUMUYECKYIO CUMBOJIUKY  JIJIs
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM  XHMHYECKUX  PEAKIUH,

cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTAECIbHBIX



HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIVIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHAsl U3BECTh, IUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTH YMEHUM OMPENIETISATh BAJICHTHOCTD U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJEKYJspHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTH YMEHUU yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPHOJNYECKOTO 3aKOHA
J.1. MenneneeBa u JEMOHCTPUPOBATH €ro CUCTEMATU3HUPYIOLLYIO,
OOBSCHUTETBHYIO M MPOrHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
XuMHueckux siementoB JI.M. MenzeneeBa, HCIONB3Yys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
VU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHU IO Mepuoiam H
rpynmam [lepuoandeckon cuctembl XumMuueckux 35eMeHToB .M. Menneneena;

c(OPMHPOBAHHOCTh YMEHUN XapakTepu30oBaTh (OMUCHIBaTH) 0OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCH(PUIIUPOBATH XUMHUUECKUE PEAKIIUU T10
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKInu, y4acTUIO KaTaanu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHHS PEAKIMI pa3InYHBIX



TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pEeaKMid HOHHOTO OOMEHa, yUUThIBas
YCJIOBHSI, TIPU KOTOPBIX 3TH PEAKLIUH UAYT 0 KOHIIA;

c(OPMHUPOBAHHOCTh yYMEHUN MPOBOJUTH pEaKUUU, MOATBEPKIAOIINE
KAQYECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BELIECTB, PAaCHO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHHH pPaCKpPhIBaTh CYIIHOCTh OKHUCIWUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKOM
peaKkIuu OT Pa3aIuYHbIX (AKTOPOB; XapaKTEP CMEIIEHUSI XUMUUECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelTHero Bo3aehctus (mpunuui Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHUYECKHE MPOIIECCHI,
JIe)KalMe B OCHOBE IPOMBIIUIEHHOIO IMOJYYEHHUsS] CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOLIMX HAYYHBIX MPUHIMUIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIYMCICHHUS C KMCIOJIb30BAHHEM
TIOHSTHUS «MACcCOBas JI0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEAKIUSAX, MACChl BEIIECTBA WJIM 00BbEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEI[ECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHECHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MpaBuiia MOJb30BAHUS X UMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYZOBaHUEM, a TaKKe MpaBWiia OOpaIeHus: C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUUW TUJIAHUPOBATH M BBIMOJTHATH XUMHUYECKUN
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO

WHIUKATOPA, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,



peakuu MOHHOTO OOMEHAa, KaueCTBEHHbIE PEakiuu Ha cynab(dar-, kKapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPHUMEHTAIBHBIX 3a1a4 10
temaM «Metamne» U «HemeTtamisl») B COOTBETCTBUM € IPAaBWIAMU TEXHUKU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJICTaBISATh pPE3yJIbTaTbl XUMHYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YPaBHEHUI COOTBETCTBYIOIIMX peakuuii U (pOpMyIHpOBaTh BBIBOJIbI HA OCHOBE ATHX
pE3yNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIU3HPOBATh XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHKaIuu, UHTEpHET U IpyTrux);

cOPMUPOBAHHOCT ~ YMEHMH  COONIIOJaTh  MpaBWiIa  SKOJOTUYECKU
1[e71IecCO00pa3HOTO TOBEJCHUSI B OBITY W TPYIOBOM JAEATEIBHOCTA B LEJSX
COXpaHEHHUsI CBOErO 3J0POBbS M OKPYKAIOIIEW NPUPOJHON Cpelbl, OCO3HABAThH
OIMaCHOCTb BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONPEIEIEHHBIX BEILIECTB, TOHUMAsI
cmbicnt mokazarena [I/IK, mosicHATh Ha mpumepax crnocoObl YMEHBIICHHUS U
IIPENOTBPALICHUS UX BPEHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKA;

IUIsE 00YyYaroLMXCsl ¢ OTPaHUYEHHBIMA BO3MOXHOCTSIMHU 3/10POBbSI: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XMMHUUYECCKUX SIBICHUM;

JUISL  CIENbIX W CHa0OBUIAIIMX OOYYaIOIIMXCS: YMEHWE MCHOJIb30BaTh

penabedHO ToueuHyro cuctemy obo3HaueHui JI. bpaitns mis 3anucu XMMUYECKHX

bopmyi.
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