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®denepanibHas pabodas mporpaMma Mo y4eOHOMY MpeaMeTy «Xumus (0a30BbIi
ypoBeHb) (mpeamerHass oOnacth «EcCTeCTBEHHO-HAay4yHBIE TIpeAMETHI»)  (manee
COOTBETCTBEHHO — MpOTrpamMma Mo XMUMHH, XUMHSI) BKIIOYAET MOSICHUTEIBHYIO 3aITUCKY,
coJiep)kaHue OOYyUCHWMsI, TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHSI MPOTPaMMBI 110 XUMUH,
TUTAHUPYEMBIE PE3yNIbTaThl, TEeMAaTHYECKOE TUTAHWPOBAHHUE.

[TosicHuTenpHAS 3amMCKa OTpaKaeT OOIIMe e W 3aJa4yd M3YyYeHUs XHUMUH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANMOChUIOK K €€ M3yYeHHI0 O0O0YyYarolIMMHUCH,
MECTO B CTPYKType yd4eOHOro IUiaHa, a TakXe TOIXOAbl K OTOOpYy CoIeprKaHWUS,
K ONpEICICHUIO IUIAaHUPYEMBIX pe3yJbTaTOB W K CTPYKTypEe TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Conmepxanne OOyYCHHsI PpacKphIBaeT COJACp)KATEIbHBIC JIMHHH, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3YUYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1rero oOpa3oBaHusI.

[Inanupyembie pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHUU BKJIHOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpuoja OOydeHHS Ha YpOBHE
CpellHero o0IIero oOpa3oBaHUs, a TAKXKE MPEIMETHBIE TOCTHXKEHHS O00ydarolierocs
3a KaXKJIbIi TO7] O0y4eHHUs.

HOACHUTEJIBHAA 3AIIMCKA

[IporpamMMa 1Mo XMMHU Ha YpOBHE CpeIHEro oOIiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa or 29.12.2012 Neo 273-®3 «O6 oOpazoBaHuH
B Poccuiickoit ®enepaunn», TpeOoBaHUN K pe3yJibTaTaM OCBOCHHS (eaepaibHOM
oOpa3zoBaTeIbHOM mporpamMmbl  cpenHero obOmiero ooOpaszoBanus (DPOII  COO),
NpeacTaBleHHbIX B dDenepasbHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHAAapTe
COO, c¢ yuérom KoHuenuuu mnpenoaaBaHusi Y4eOHOro mnpeaMera «XHUMHs)
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoin @eaepannn, peain3yronX OCHOBHbIE
oOpa3oBaTeibHble MPOTrPaMMbl, M OCHOBHBIX TMOJOXKEHUH «CTpaTeruu pa3BUTHS
Bocniutanusi B Poccuiickoii @enepaunn Ha nepuon ao 2025 ronma» (PacmopsixeHue
[TpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICTCHUI0 00IIIeH
CTpaTteruu OOy4YeHUs, BOCIIUTAHUSI U Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeamera «Xumus» gaiaa 10-11  xmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHuentyanbHble mnonoxeHuss PIOC COO o B3aUMOOOYCIOBJICHHOCTH LEJei,
COJIEpKaHMs, pe3yJbTaToB oOOydeHUss W TpeOOBaHMM K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBMM ¢ NaHHBIMH TIOJOKEHUSMHU TMporpamMma Mo XuMHU (0a30BBIi
YPOBEHb) Ha YPOBHE CPETHETO OOIIETO 00pa30BaHNUS:

yCTaHaBJIMBaeT o00s3aTelibHOEe (MHBApUAHTHOE) MPEIMETHOE  COJIEp)KaHue,
OTNpEENsIeT KOJIUYECTBEHHbBIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaXJOM dTare
U3YYCHHUS TpEeaMeTa, MPeAyCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS CONCPIKAHUS U
pacrpejiesieHus ero 1o KjaccaM, OCHOBHBIM pa3jieiiaM U TeMaM Kypca;
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NaéT MpUMEpPHOE paclpelesieHue Y4yeOHBIX YacoB MO TEMATUYECKUM pasjieliaMm,
PEKOMEHIyeT NPHUMEPHYIO TMOCIEA0BATEIbHOCTh H3Y4YEHUs OTACNIBbHBIX TEM Kypca
C Y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO MpoIliecca,
BO3PACTHBIX 0coOeHHOCTEH oOyvaromuxcs 10—11 kimaccos;

Ta€T METOAMYECKYI0 WHTEpIpETalMIo Iiefied M3ydeHUs NpelMeTa Ha YypOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOlmero  oOpa3oBaHus,
COJIep KaTeIbHOM XapaKTepUCTUKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON MporpaMMbl  cpeiHero obmiero oOpa3oBaHusl  (JIMYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Y4€OHO-TIO3HABATEIbHOU
JeATEeIbHOCTH O0Oy4Yaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpoOrpaMMe 10 XUMHUHU COONIOJeHa MPEeeMCTBEHHOCTD
c denepasibHOM paboyeil MporpaMmoil OCHOBHOTO OOIIEro OO0pa3oBaHUs M0 XUMHHU
(mmst 8-9 xmaccoB oOpa3oBaTEIbHBIX OpraHU3alNii, 0a30BbIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOE€ BBIITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOTHEMJIEMOM 4YacThi0 HUX 0Opa3zoBaHHOCTU. OHO CIIYXKUT
3aBEpPIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJTFOUEBBIX IIEHHOCTEH, TPUCYIIUX LIETOCTHON CUCTEME XUMMHUYECKOT0 00pa3oBaHusi. ITu
IIEHHOCTHU KAaCaroTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (DOPMUPOBAHUS MUPOBO33PEHUS U
oOmel KyJabTyphl YEJOBEKa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO M NPUPOJHOM cpene. Peammsyercss xumuyeckoe oOpa3zoBaHUE
oOyyarolmmxcsi Ha ypOBHE CpPEIHEro oO0Iiero oOpa3oBaHUsl CpPEACTBAMU Y4eOHOIO
npeaMera « XuMus», CoAepKaHUue U MOCTPOEHHUE KOTOPOTO OMPEENICHbl B MTPOTpaMMe
M0 XUMUU C YUYETOM crHeludUKA HAyKU XUMUHU, €€ 3HAYCHUS] B NMO3HAHUU MPUPOABI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a Takke ¢ Yy4éTroM OOmux Ielned wu
MPUHITUTIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIero
oOpa3zoBanust B Poccuiickoii ®enepauuu. Tak, Hanmpumep, npu (HOpMUPOBAHHUU
cCoJlep KaHusl TpeIMeTa «XUMHUsD YUTCHBI CICAYIOIIUE TMOJOXKEHUS O crenuduxke u
3HAYCHUU HAYKH XUMUHU.

XuMHUsL KakK »JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT oOcoOyr poJib
B COBPEMEHHOM ITMBUJIM3AIIUN, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJ B JOpMUPOBAHUE PAIIMOHATBHOTO HAYUYHOT'O MBIIIJICHHUS, B CO3/TaHUE
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKPY’KAIOIIeM MHpPE KaKk O €IMHCTBE MPUPOMIBI U
4eJioBeka, KoTopoe (opMUpyeTCs B XMMHUU Ha OCHOBE MOHUMAaHMS BEILECTBEHHOTO
COCTaBa OKPY>KaIOILIET0 MUPA, OCO3ZHAHMS B3AMMOCBSI3H MEX1Yy CTPOCHHEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 00JaCTSIMU IPUMECHEHHUS.

TecHo B3auMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0O MHUPOBON KYyJIBTYphl, HEOOXOJAMMBIM YCJIOBHEM YCIEIIHOTO
Tpyla H JKU3HM Kaxjaoro wieHa oOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujiaTelIbHAasl, KaK HayKa BHICOKMX TE€XHOJIOTMI HalpaBJieHa Ha PELICHUE TII00aTbHBIX
po0JIeM yCTOMYHNBOTO Pa3BUTHS YETTOBEYECTBA — CHIPHEBOM, IHEPTETUIECKOM, TUIIICBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.
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B cooTBeTCTBUU C 00IIMMHU LEISIMU U IPUHIIMIIAMH CPEHETO 00IIero 00pa3oBaHus
comepkanne npeaMera «Xumus» (10—-11 xmaccel, 0a30BbIi YpOBEHb H3yUECHUS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY 00yYaromuxcs,
HEOOXOIUMYIO MM [UJIi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHHUSI B KU3Hb COLIMyMa, MPOJOJDKEHUS 00pa30BaHUsl B PA3JIMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEM.

CocTaBsIOMUMHU TTpeAMETa « XUMUS» ABIISIIOTCS 6a30BbIe Kypchl — «Opranuyeckast
xumus» 1 «OO0IIast 1 HeOpPraHUYECKasi XUMHUS», OCHOBHBIM KOMITIOHEHTOM COJCPIKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHUW 1O HEOPraHMYECKOU
XUMUM (C BKJIIOUEHHEM 3HAHMM U3 OOmEed XUMHHM) M OPraHUuYeCKOW XHUMHH.
dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHWU NpPU HM3YYEHHH MpeAaMeTa O00ecreyruBaeT
BO3MOKHOCTh PACCMOTPEHHS BCEI0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIINX MOHSITHH,
3aKOHOB Y TEOPUN XHUMUHU.

Crpyktypa coaepxkanHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckas XuMmus» chopMHpOBaHa B IpOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K HW3YYGHHIO Y4YeOHOro Marepuajia U OOYyCIOBJIE€HAa HCTOPUYECKU
00OCHOBaHHBIM PA3BUTHUEM 3HAHUM Ha OMpPENETEHHBIX TEOPETUYECKUX YpOBHAX. Tak,
B Kypc€ OpPraHMYEeCKOW XMMHH BEIIECTBAa pacCMaTPUBAIOTCS HA YPOBHE KJIACCUUYECKOU
TEOPUU CTPOCHUSI OPTAHUYECKUX COCAMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTpOCHHUH BeliecTB. CBeleHHsT 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PAa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHMYECKU
AKTUBHBIX COCIMHEHHW. B Kypce OpraHMyeckom XUMHUM TIOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIC Ha YyPOBHE OCHOBHOIO o00IIero oOpa3oBaHMs II€PBOHAYAILHBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

I[Ton HOBBIM yrjoMm 3peHuss B npeaMere «XuMus» 0a30BOTO  YPOBHS
paccMaTpuUBaeTCsd M3Y4YEHHbIH Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHUs
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMHUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XMuMus» 00yqaromaMest
MPEAOCTABISAECTCS BO3MOYKHOCTh OCO3HaTh 3HAUYEHUE TMEPUOAMYECKOrO  3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX TO3UIINH, TIIy0XKe MOHATh UCTOPUYECKOE
U3MeHeHHe (QYHKIUMHA 3TOro 3akoHa — OT o0oOmaromed A0 OOBICHSAIOIIEH Hu
MIPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHUMKM O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM,
CBOMCTBaX W NPUMEHEHUHU, a TAKKE O XUMHUUYECKUX pEaKIUAX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kiaccoB snemeHTamu
COJIEpKaHMsl, UMEIOIUMU KYJIbTYPOJOTHUECKUM U MPUKIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aUMOCBSI3U XUMHH C IPYTUMH HAayKaMH, PacKphIBAIOT €€
pOJib B TO3HABATEJIBLHONW W MPAKTUUECKOW MESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUYECKUX
MPWIOKEHUN XUMHUHU, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECCTBEHHO



®denepanbHas pabovas nporpamma | Xumus. 1011 kinaccbl (0a30BbIl YPOBEHbD)

U JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSTH €€ JJIs TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYAThHBIX
U DKCIEPUMEHTAIBHBIX HMCCIIEOBATEIbCKUX 3a7ady. B 1emom cojepkanue y4eOHOTO
npeaMeTra «XuUMHUS» JAaHHOTO YPOBHSI M3Y4YEHHS OPUEHTUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKuX KakK: MaTepualbHOE EIMHCTBO HEOPraHMYECKOTO W OpPraHMYECKOrOo MHpa,
0O0yCIIOBJIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I03HABAEMOCTh
MIPUPOJIHBIX SBJICHUN MYTEM 3KCIIEPUMEHTA U PELICHHS POTUBOPEUYUN MEXKAY HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
IKOJIOTUYECKUX MpoOiIeM, a Takxke mpobiemM cOepekeHHs YHEPreTHUECKUX PEeCypCoB,
CBIPbsI, CO3JaHUS HOBBIX TEXHOJIOTUN U MaTE€pUAJIOB.

B nnane pemeHus 3a1ad BOCIUTAHUS, PA3BUTHSL U COIMATIM3AIMU O0YUYarOIIUXCs
MPUHATHIE IPOTPAMMON IO XUMHUHU NTOAXOBI K OMPEAECICHUIO COAEPKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (OpMHUpPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JIEUCTBUU,
UMEIOIIMX 0a30BOE 3HAYEHUE JIJISl PA3JIMUHBIX BUJIOB JEATEIIBHOCTH: PEIICHUS MPOOIIeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKOM M HCCIIEN0BATENbCKONW JEATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO
B [NI03HAHUU XUMUH.

B npakTtuke npenogaBaHusi XUMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHus
TaK U Ha YPOBHE CPEJIHEro 00IIero oOpa3oBaHus, MPU ONPEIEICHUN COJIEPKATEIbHON
XapakTepUCTUKU LEJNEHd M3y4eHUs MpeaMeTa HaIlpaBICHUEM IEPBOCTEIICHHOM
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOYKU 3PEHHS TAKOH
MOAXO/] K ONPESICHUIO 1eJIeH N3ydeHuUs MpeIMETa SIBJSETCS BIIOJHE ONPaBAaHHBIM.

CornacHo JaHHOUM TOUYKE 3pEHHUsI TJIABHBIMU IEISIMU U3yUEHUS MPeaIMeTa « X UMUSD)
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsSIIOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAapTHHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSTHS,
byHIaMEeHTAIbHBIE 3aKOHBI U TEOPUU XUMUM, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakKTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMupoBaHHEe M pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BCIIECTB U XUMHUYECKUX PEAKIUH, HEOOXOAMMBIX Jisi TPUOOpPETEHUs yMEHUM
OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUUECKUX SIBICHUHN, UMEIOIIIUX MECTO B PUPOJIC,
B PAKTUYECKOW U TOBCEIHEBHOM JKU3HU;

pa3BUTHE YMEHHUA U CIIOCOOOB JCSTEIHHOCTU, CBS3aHHBIX C HAOJIOJCHHEM W
OOBSCHEHHEM XUMHUYECKOIO HKCIIEPUMEHTa, COOJIOJIEHUEM TpaBui 0e30MacHOro
oOpalleHusl ¢ BEIECTBAMM.

Hapsny ¢ »TtuM conepxkarenbHas XapakTepUCTUKA I€JIeM W 3a1ad U3ydYeHUS
npeaMera B MporpaMMme MO XUMUU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUHU
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C HOBBIMM MPUOpPUTETAMU B CHUCTEMe cpeaHero obmiero oOpaszoBanus. Ceroans
B TIPETIOJIaBaHUHA XUMUHU B OOJBINECH CTEMEHU OTHAETCA MPEANOYTCHUE MPAKTHICCKOU
KOMITOHEHTE COJIepKaHusi 00y4YeHUsl, OPUEHTHUPOBAHHON Ha IMOATOTOBKY BBIITYCKHUKA
oO1ieoOpa3oBaTeNbHONM  OpraHu3alliM, BIAJCIONIEr0 HE HAO0OpOM  3HaHWH, a
(GyHKIIMOHATBFHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMM W YMEHHUSIMH aKTHBHOTO
MOJIyYeHUs] 3HAHUW U MPUMEHEHHUS WX B PEATbHOU KU3HU JJIS PEIICHUS MPAKTUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHuM npeamera «XUMUsS» JOMUHHUPYIOLIEE 3HAYCHHE
NpUOOPETAIOT TAKUE LT U 33a4H, KaK:

afganTays OOYyYalolMXCS K YCJIOBHSM JMHAMUYHO pPa3BHBAIOLIEIOCS MHUDA,
dbopMHUpOBaHNUE UHTEIUICKTYaIbHO PAa3BUTON JIMYHOCTHU, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITSIIPHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUAX, CBA3AHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dbopMHpoBaHrEe y 00YYaAIOIIMXCS KIIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIIETEHITUH),
UMEIOINX YHUBEPCATLHOE 3HAYCHUE JJIS PA3JIMYHBIX BHUJIOB JACATEIHBHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHainu3a ©W  00paboTku  uH(OpMaAIMK, HEOOXOIUMBIX
JUTSI IPUOOPETECHMSI OTTBITa IEITEIBHOCTH, KOTOpask 3aHUMAET BaXKHOE MECTO B TTO3HAHUHN
XUMHUH, a TaKXe JJI1 OLUEHKH C TO3UIUN HKOJIOTHYECKON 0e30macHOCTU XapakTepa
BJIUSIHUSA BELIECTB M XMMHUYECKUX IPOIIECCOB HA OPraHM3M YEJIOBEKa M MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, WHTEIUICKTyAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEW O00yYarolMXCsi: CHOCOOHOCTH CaMOCTOSITENBHO MPUOOpETaTh HOBbBIE
3HaHHWS TI0 XWUMHH B COOTBETCTBUHU C XU3HCHHBIMH IOTPEOHOCTSMH, HCIIOIH30BaTh
COBpPEMEHHbBIC HH(POPMAIIMOHHBIE TEXHOJIOTHUH JIJIsl IOMCKA U aHAIN3a Y4eOHOU 1 HAyYHO-
TOMYJIIPHOW HHPOPMAITUNA XUMUIECKOTO COICPKaHUS;

dbopMHpoBaHWE W PA3BUTHE Y OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIEHUS, HAOII0aTEIbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTHU, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, TMpPHU IUIAHUPOBAHWUW U TMPOBEACHUM XUMHUYECKOTO
IKCTICPUMEHTA;

BOCITUTaHHE Y O0y4JaromuXxcs yOSKIEHHOCTH B TYMAaHUCTUYECKON HAIPAaBICHHOCTH
XUMUHU, €€ BaXHOW pONM B PEIICHWH TJIOOATBHBIX TPOOJIEM paluoOHAIBLHOTO
MPUPOOTIOIH30BAHNS, TIOMOJHECHUSI DJHEPIeTHUYECKUX PECypcoB U COXPaHCHUS
IPUPOTHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHUS
K TPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPHUOOPETCHHs OMbITA HCIOIH30BAHUS
MOJTYYCHHBIX 3HAHUHU IS TPUHATHS TPAMOTHBIX PEIICHUN B CUTYalMsX, CBA3AHHBIX
C XUMHYCCKUMU SIBJICHUSIMH.

Ilenru wu 3amaum  u3ydeHUs TpeaMeTa «XUMHUS» TOIYYHUIH TMOAPOOHYIO
METOJMYECKYI0 WHTeprperauuio B paznene «llmanupyembie pe3ysbTaThl OCBOCHHS
POrpaMMBbl TI0O XHUMHMN», Ojarojgaps yeMy oOecreueHo 4€TKOe MPEJCTaBICHUE O TOM,
KaKue 3HAHWS W YMCHHUS HMEIOT TPSIMOE OTHOIICHHE K pealn3allid KOHKPETHOMN
LEJIH.
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B yuebHOM miane cpemgHero oodiiero oOpazoBaHus IpeaMeT «XuMUs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 00macTn « EcTecTBEeHHO-HAyUYHBIE PEIMETHI.

OOriiee YMCIIO YacOB, PEKOMCHIOBAHHBIX Il M3Y4YCeHUS Xumuu — 68 uacos:
B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B HeJeno).
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COJEP) KAHUE OBYYEHMUS'
11KJIACC

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKHI 31eMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JI0YKA.
DHEepreTHYECKUEe YPOBHH, IMOJAYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- DIIEMEHTEHI.
Oco0OeHHOCTH pacnpeie]IeHuUs SJIEKTPOHOB MO OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YeTBIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYpaIusi aTOMOB.

Ilepuonuueckuii 3akoH u Ilepuoguueckass cucTEMa XHUMHUYECKHX HIIEMEHTOB
J.1. MenneneeBa. CBsA3b IepuOAMYECKOro 3akoHa W Ileprogumdeckoil cuUCTEMBI
xumuueckux 3iemeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHHUSI ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HUMU
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYIIAM M NEPUOJAM. 3JHAUYCHUE MEPUOIAYECKOTrO
3aKOHA B Pa3BUTUHU HAyKHU.

Ctpoenue BemecTBa. XUMUYECKas CBsA3b. BUIbI XUMUYECKO# CBsI3U (KOBaJICHTHAS
HEMOoJIsIpHAsE W TOJISIpHAsi, HWOHHAsA, MeTauiMueckas). MexaHusmbl 00pa3oBaHUs
KOBAJICHTHON XMMHYECKOM CBsI3M (OOMEHHBIN M JOHOPHO-aKIeNTOpHBIN). Bogopoanas
CBs3b. BalleHTHOCTB. DJIEKTPOOTPULATENIBHOCTh. CTeneHb OKUCIeHHs. IOHBI: KaTHOHBI
Y AaHUOHBI.

BemecTtBa MOJIEKYJIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BEUIECTBA. THIbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

ITonsaTHE 0 IUCcTIEpCHBIX cucTeMax. ICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas
JIOJIs1 BELECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coeauHeHuil. HoMeHknarypa HeOpraHM4ecKux
BellecTB. ['eHeTnyeckas CBA3b HEOPTraHWYECKUX  BEUIECTB, MPHUHAMICIKAIINAX
K Pa3JIM4HbIM KJIACCaM.

Xumnueckas peaknus. Kimaccudpukaims XuMAYECKUX PeaKIuii B HEOPTraHMIECKOM
Y OpPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHUs MAacChl BEIECTB, 3aKOH COXPAaHEHUs U
IIPEBPALLECHUs SHEPTUU IIPU XUMHAYECKUX PEAKLIMAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IUyHBIX (akTopoB. OOpaTnMble
peakuun. XuMudeckoe paBHoBecue. DAKTOPHI, BIUAIOMINE HA COCTOSTHUE XUMHYECKOTO
paBHOBecus. [Ipunnun Jle [larense.

Onextponutuyeckas auccounanus. CuibHble W cialble 3iekTpoiuThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCIasA, HEUTpanbHas, 1menaouHas. Ilonsamue o 6000poOHOM
nokaszamene (pH) pacmeopa. Peakiiun noHHOTO0 OOMeHa. [ uopoaus HeopeaHuyeckux u
OpP2AHUYECKUX BeUjecms.

OKHCIIUTENTbHO-BOCCTAHOBUTEIIbHBIE  peakiuu. [lonamue 06  3snekmponuse
pacniaeos u pacmeopos coneu. llpumenenue snekmpoausa.

3KcnepnMeHTaanme METOAbI U3YYCHHS BEIIECTB U UX npeBpameHnifl
I[CMOHCTpaIII/IH Ta6J'II/II_I «Hepuozmqecm;l CHUCTEMA XHUMHYCCKHX OJIICMCHTOB
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J.M. MenneneeBa», u3ydeHHE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOIIOACHHE
U OMNMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3jOKEHUE NEpOKCUIa
BOZOpPOJA B IPUCYTCTBUHU KaTaau3aTopa, OMIPENEICHUE CPEdbl PacTBOPOB BEILECTB
C TIOMOIUIbI0 YHUBEPCATBHOTO WHAMKATOPA, PEaKIMM HOHHOTO OOMEHa), MpOBEICHHUE
IPAaKTHYECKON paboThl «BnusHue pa3nuuHbIX (akTOpOB Ha CKOPOCTh XUMHUYECKOU
peaKkum».

PacuérHble 3a1aun
Pacuétsl Mo ypaBHEHUSIM XMMUYECKUX PEAKIIUMA, B TOM YHCIEC TEPMOXUMUUYECKUE
pacuéThl, pacuéThl C UCIOJIB30BAHUEM ITOHITHS «MACcCOBasl 10JIs1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. [lonoxxenne HemeraisioB B Ilepmogmueckoil cucremMe XMMHYECKHUX
anemenToB J[.U. MennaeneeBa u 0cCOOEHHOCTH CTPOEHUS aTOMOB. DU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTPOINMS HEMETA/UIOB (Ha MpUMepe KHuciaopoja, cepsl, docdopa u
yIJIepo/ia).

XUMHUYECKHE CBOMCTBA Ba)XHEUIIMX HEMETAUIOB (TajJOr€HOB, CEphbl, a3oTa,
dbocdopa, yriaepona U KpeMHHUSI) U UX COSTUHECHHHN (OKCHIOB, KHCIOPOJCOACPKAIINX
KHCJIOT, BOJIOPOJHBIX COCTUHEHH ).

[IpyuMeHeHne BaXXKHENIIIUX HEMETAUIOB U KX COCIMHEHUM.

Mertamnbl. Ilonmoxenne wertamioB B llepuomnueckor cucteMe XUMHYECKHX
anemeHToB J.U. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB. OOmue  ¢usmdeckue cBodicTBa MeTaioB. CIulaBbl  METAJLIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIIIUX METAJJIOB (HATPUM, Kaluid, KaJdbllUui, MarHuu,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEIb) U UX COCTUHECHUIA.

OO6mwme crnocoObl ToNy4YeHHs] MeTaioB. Memannypeus. Kopposzus memannos.
Cnocobul 3auumst om koppo3suu. l[puMeHeHne METaJIOB B OBITY U TEXHUKE.

JKCIePUMEHTAJNbHbIE METOAbl H3yYeHHS BelleCTB M UX NMpPeBpalleHuil

N3yuenue xoimekuuu «MeTallibl M CIUIaBb», 00pa3lloB HEMETAIUIOB, PEIICHHE
DKCIIEPUMEHTAJbHBIX 3a/lad, HaONIOJCHHEe ¢ OINHUCAaHUE JEeMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHUIA ATFOMUHUSI C pACTBOPAMU KUCIIOT
Y 1IEJI0YEel, KAYeCTBEHHbIEC PEAKI[MU Ha KATUOHBI METAJLIIOB).

PacuéTHble 3a1a4n

Pacuérel maccel BemiecTBa WM OObEMA Ta30B IO H3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WM 00bEMY OJJHOTO M3 yYaCTBYIOIIMX B PEAKLMU BEHIECTB, PAcUEThl
Macchl (00BEMaA, KOJUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB
MMEET NPUMECH.

XuMMS U )KU3Hb

Ponp xmmum B oOecrieueHHMH 3KOJIOTHYECKOM, SHEPreTHUYSCKOW U IHIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE 0 HAyYHBIX METO/AaX MO3HAHUS BEIIECTB
Y XMMUYECKUX PEaKIUH.
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HpCI[CTaBJICHI/ISI 00 06IIIHX HAayYHBIX IIPUHOHUIIAX ITPOMBIIIICHHOIO ITOJYUYCHUS
Ba)KHEHUIIINX BCHICCTB.

YenoBek B MHPC BCHICCTB U MATCPUAJIOB: Ba)KHEHIIINE CTPOUTCIIbHBIC MaTCpHaJibl,
KOHCTPYKIIMOHHBIC MaTCpUalbl, KpaCKH, CTCKIIO, KCpaMHKa, MaTCpHuaibl
L QJICKTPOHHUKH, HAHOMATCPHAJIbl, OPTAHNYCCKHUC 1 MUHCPAJIBHBIC y,Z[06peHI/IH.

XumMusa U 3A0POBLC UYCJIOBCKA: IIpaBuJIa HCIIOJIb30BAHUA JICKAPCTBCHHBIX
IIpCrapaToB, IIpaBHJIA 0e30I1aCHOTO0 HCITOJIb30BaHMS IIpCIIapaToB OBITOBOM XHMMUH
B HOBCCHHGBHOfI KHN3HHU.

MexnpeaMeTHble CBA3M

Peanuzanus MeXnpeaMEeTHBIX CBA3€H MPU U3YYEHUU OOIIed U HEOPraHHMYeCKOu
xuMuu B 11 kJacce OCyIeCTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHBbIX TMOHSTUH, TaK W TOHSATUW, SBJISIOMIMUXCS CUCTEMHBIMH IS OTIEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHbIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, KiacCcuuUKaIus, MNePUOJUIHOCTh, HAOIIONIEHUE, JSKCIIEPUMEHT,
MOJICTUPOBaHUE, UBMEPEHUE, SIBIICHHE.

®duznka: MaTepusi, SHEPrusi, Macca, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII,
PaIMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKUN YpPOBEHBb, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIeCTBa, (PU3MYECKUE BEIMYMHBI U CAUHUIIBI UX U3MEpPEHUs,
CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocUcTeMa, Onocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: mMuHEpanbl, TOpPHBIE MOPOJIbI, IMOJE3HBIC HMCKOIMAEMbIC, TOIIUBO,
pECYpCHI.

TexHoyorusi: XUMUYECKass MNPOMBIIIIEHHOCTh, METAJUTypIrusi, MPOU3BOJACTBO
CTPOUTENIbHBIX  MAaTE€pUaJIOB, CEIbCKOXO3SMCTBEHHOE  MPOM3BOJCTBO,  IHILEBAs
MPOMBIILJIEHHOCTb, dapmareBTHUYECKAS MPOMBIIIJIEHHOCTb, IPOU3BOJICTBO
KOCMETHYECKUX  MpernapaToB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpHUasOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI' PAMMBI 110 XMMHNHU
HA YPOBHE CPEJIHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00YUYatOIIUMUCS
nmporpaMMm cpefHero oOmiero o0pa3oBaHusl (JTMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeTroauueckol OCHOBOM Il pa3pabOTKU  IJIaHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUS MPOTPaMM CpeIHEro odIiero o0pa3oBaHusl SBISETCS CUCTEMHO-
JeATEeITbHOCTHBINA MOAXO/I.

B cooTrBercTBMM ¢ CHCTEMHO-AEATENBHOCTHBIM TNOAXOAOM B  CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OO0IIero
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00pa30BaHMsI BBIJENIEHBI CIEAYIOUINE COCTABIIAIOIINE:

OCO3HaHHE OOYYalOUMMHCS POCCUHCKOM TpaxaaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4he MOTUBALUU K 00YUYEHHIO;

[[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHHH JIMYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaaulluii 6a30BON HAYKH XUMUH;

TOTOBHOCTh M  CIIOCOOHOCTh OOYYalolIUXCS PYKOBOJCTBOBAThCSA B  CBOEH
JEeATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, IPUCYLIUMU LIETOCTHON CHCTEME
XUMHUYECKOT0 00pa3oBaHMUs,

HaJIM4YUe MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYPhl B CHOCOOHOCTH CTaBUTH LEJIH
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yJIBTaThl OCBOCHUS MTPEAMETA « XUMUS» JOCTUTAIOTCS B €JUHCTBE
y4eOHOH M BOCHUTATEIbHOW AESATENBHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LICHHOCTSMH U HJI€aJaMU POCCUICKOTO
I'pa)1aHCKOIo 00IleCTBa, IPUHITHIMU B O0IIECTBE HOPMAaMH U MPaBUJIAMU ITOBEJCHMUS,
CIIOCOOCTBYIOLIIMMHU MPOLECCAaM CAMOIIO3HAHMS, CaMOpPAa3BUTHUA W HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YyYaIOLIUXCA.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPa)XaroT
c()OPMHPOBAHHOCTh  ONbITAa [IO3HABATEIbHOM M  MPAKTUYECKOM  JIeATEeIbHOCTH
oOyuaromuxcs Mo peaau3alny IPUHATHIX B 001IECTBE LICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHUSA:

OCO3HAHMS OOYYAIOUIMMKCS CBOMX KOHCTUTYIIMOHHBIX MNpaB M 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY M IIPABOIOPSIKY;

NPEACTABICHUS O COI[MATBHBIX HOPMAxX U MPaBUIIaX MEKIHYHOCTHBIX OTHOIICHHH
B KOJIICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NEATEIBHOCTH MPH CO3AaHUU YUCOHBIX
IPOCKTOB, PEIIEHHH y4eOHBIX W IMO3HABATEIbHBIX 3a]ad, BBITOJHCHHH XHMHYECKHX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAThH U INPUHUMATb MOTUBLI, HAMCPCHUS, JIOTUKY W apTYMCHTBI
APYTHUX IIPH aHAJIN3C PA3JINIHBIX BUJI0B y‘-Ie6H0ﬁ ACATCIIBHOCTH,

2) IaTPHOTHYECKOI0 BOCIIUTAHUS

IECHHOCTHOTO  OTHOIICHWSI K HUCTOPUYECKOMY M  HAy4YHOMY  HACJEOUIO
OTE€UYECCTBEHHON XMMUH;

YBOKECHHMS K TIPOIleCCYy TBOpYECTBA B 00JaCTH TEOPUM U MPAKTHUYECKOTO
IIPUMEHECHUSI XUMHH, OCO3HAHUS TOrO, 4YTO JOCTHMIKEHUS HAYKH €CThb pe3yJbTar
JUTUTEIBHBIX HAOJIOICHHH, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, ITOCTOSHHOTO
TpyJa YYEHBIX U TPAKTUKOB;

MHTEPECA M IO3HABATEIIBHBIX MOTHMBOB B MOJIYYCHUHM W MOCICIYIOIIEM aHAIN3€
HH(pOpMAIIH O IEPEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMUMU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:
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HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHMUS;

CITIOCOOHOCTH OLICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI
1 [ICHHOCTH,;

FOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U OCTYIIKM CBOMX TOBAPHUILEH C MO3ULIHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUNA 3TUX MTOCTYIIKOB;

4) ¢hopmMupOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS [IEHHOCTEH 3J0POBOro U 0€30MacHOro oopasa >KU3HHU, HeOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY M ICUXUYECKOMY
3JI0POBBIO;

coONo/IeHns TMpaBwyl 0€30MacHOro OOpallleHusT C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [IEHHOCTH MPaBWJ HHIWBUIYATHLHOTO W KOJUIEKTUBHOTO O€30I1acCHOTO
NIOBEJICHUS B CUTYaLIUsAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUsl TOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpya10BOT0 BOCIIMTAHMSI:

KOMMYHHUKATHBHON KOMIICTEHTHOCTH B yU4€OHO-HCCIIEI0BATEIBCKOM ACSITEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKOM M IPYTHUX BHIAX JAESITEIHHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYacTHC B PCIICHUM NMPAKTUYCCKHUX 337a4 COIMAIbHON
HaMpaBJIEHHOCTH (B paMKaX CBOEr0 Kjacca, IKOJIbI);

HHTEpECA K TMPAKTHYCCKOMY HM3YYEHHIO Ipodecchuil  pa3anMdHOro  poja,
B TOM YHCJI€ HAa OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHHM 110 XHUMUH;

yBa)KEHUS K TPY.y, JTIOIAM TPY/1a M Pe3yabTaTaM TPYI0BOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBHYaIbHON TPAaCKTOPHU 00pa30BaHus,
Oynmymieii mpodeccuu M peaaM3aluyd COOCTBEHHBIX JKU3HEHHBIX ILIAHOB C YYETOM
JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHUMHH, HHTEPECOB W MOTPEOHOCTEH
00I11eCTBA;

6) PKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTMYECKH IIeJIeCO00Pa3HOro OTHOLIEHUS K MpHUpoJe, KaK MCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMaHUSl TJ00aNbHOTO XapakTepa HSKOJIOTMUECKUX Mpo0sieM, BIUSHUS
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEBI,

OCO3HaHUSI HEOOXOJIMMOCTH HCIOJIb30BaHUS JOCTUKEHUN XUMHM JUJISl pELICHUs
BOITPOCOB PALMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCIIIUX BpEI OKPYXKAIOLIECH IMPUPOIHOU
cpelle, yMEHHUs TMPOTHO3UPOBATH HEOJArOMPUSTHBIE 3KOJIOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX JCUCTBUN U MPENOTBPALIATh HX;

HaJIM4Yusl PAa3BUTOIO DKOJIOTMYECKOIO0 MBINUIEHUS, 3KOJIOTUYECKOW KYJIBTYPBI,
ONBbITA JEATEIBHOCTH 3KOJOIMYECKOM HANPABICHHOCTU, YMEHUS PYKOBOICTBOBATHCS
UMHU B MO3HABATENIbHOM, KOMMYHUKATUBHOW M COIMANIBHOW MPAKTHKE, CIIOCOOHOCTH U
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YMCHHA aKTUBHO IIPOTUBOCTOATb HACOJIOTHH XCMO(1)06I/II/I;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKU;

MMOHUMAaHUs CleUM(PUKN XUMHUH KaK HAayKd, OCO3HAHMS €€ posin B (POPMUPOBAHUH
pPallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJOCTHOIO IMPEACTaBICHUS
00 OKpY’aloLIeM MUpPE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U peLIEHUH MPOOIEM COXPAaHEHUS IPUPOIHOIO PABHOBECHS;

yOEXKJIEHHOCTU B 0COO0I 3HAUMMOCTH XUMHUH JJIs1 COBPEMEHHOM LIMBUIIN3AIUU: B €€
TYMaHUCTUYECKON HANpaBICHHOCTH M BAXHOW pOJM B CO3/IaHUA HOBOM 0azbl
MaTepuaIbHOW KyJIbTYpbl, PEHICHUU TIJ00aIbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUSA
YeJI0BEUYECTBA — ChIPHEBOM, YHEPIETUUECKOM, MUIIEBON M HKOJIOTUYECKOM 6€30MacHOCTH,
B Pa3BUTHUM MEAMIMHBI, OOECIIEUEHUU YCIOBHM YCHEUIHOTO TPyAa M 3KOJOTHYECKH
KOM(OPTHOM KU3HU KaXkJI0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: IOHHMAaHUs CYHIHOCTHM METOHOB ITO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IOJydYaeMble
3HaHUS U1 aHalIu3a U OOBSCHEHUS SIBJICHUM OKPY’KAIOLIEro MHUpPa M MPOUCXOASIINX
B HEM WM3MEHEHUH, YMEHHMs JeJlaTbh 0OOCHOBAHHBIE 3aKIIIOUEHHSI HA OCHOBE HAaYyUYHBIX
(aKTOB U UMEIOIIMXCA JAHHBIX C LENbI0 MOJIYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMMHUECKUE 3HAHUS JJIS PELICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYALIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIbLCKON AeATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTMBHOMY IOJIyYEHHWIO HOBBIX 3HAHUM MO XMMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpEca K OCOOCHHOCTSM TpyJa B paslu4HBIX cdepax mnpodeccruoHaaIbHOM
NEATEIbHOCTH.

METAIIPEIAMETHBIE PE3YJIBTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS YUEOHOT0 IpeaMeTa « XMMUsD» Ha ypOBHE
CpeHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUISt dbopmHpoBaHUs MHPOBO33PEHUS oOyyJaronmxcs
MEXIUCUUIUIMHAPHBIE (MEXIpeaIMEeTHbIE) OOIeHayYHble TOHSATHUS, OTpaXkarolue
I[EJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHEIU(PUKY METOI0B TIO3HAHUS, UCTIOTB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepwusi, BEILECTBO, SHEPTHs, SIBICHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (paKT, MPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIEOBaHHE,
HaOII0/IeHUE, U3MEPEHHUE, SKCTIEPUMEHT U JPYTHE);

yHUBEpCajJbHble Yy4eOHble JeHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHBHBIE,
peryJsaTUBHBIE), obecnieunBatomue (GpopmupoBanue GyHKIIMOHATHLHOW TPAMOTHOCTH U
COLIMAJIbHON KOMIETSHIINN 00yJatomnXcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BaTh OCBOEHHBIE MEXIUCIUILUIMHAPHBIE,
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MUPOBO33pEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHbIe NeUCTBUS B TO3HABATEIBHOMN U
COLIMAJIbHOM IIPaKTHKE.

MeTtanpeamMeTHbIE pe3yJIbTaThl OTPAXKAOT OBJIAJACHUE YHUBEPCAIbHBIMU YUEOHBIMU
[I03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUAMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
Ba3oBnle Jornueckue 1eMCTBUA:

CaMOCTOSTEILHO (POPMYJIMPOBATH M aKTYaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;

ONPEAETATh LEIU JCITEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTD PE3YJIbTAThI ICSITEILHOCTH C TOCTABICHHBIMU 1EJISIMU;

KCMOJIb30BaTh PU OCBOEHUH 3HAHUMN MPUEMBI JIOTUYECKOTO MBILIJICHUS — BBIICIISTh
XapaKTEpHbIE MPU3HAKUA IOHSATUM W YCTAHABIMBATh MX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE OHATHUS JJIs1 OOBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAHUSI U KPUTEPUH JJI KJIacCU(PUKAIMUA BEIIECTB M XUMHUYECKUX
pEeaKIunii;

YCTAHABJIUBATh MIPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKIY  HM3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PaCCyX JeHUs (MHAYKTUBHBIC, I€AYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTH M TNPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBICHUAX,
(hopMyJIHMPOBAThH BBIBOBI M 3aKIIFOUCHUS;

NPUMEHATh B TPOLECCE MO3HAHUS, HCIOJb3YEMbIE B XUMHHU CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKHUI 3HAK
(cuMBOJI) dJEeMEHTa, XUMHUYeckas ¢GopMmylia, ypaBHEHHE XUMHUYECKOW peakIiuu —
MIPU pELICHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIC TPEJCTABICHUS JJIS BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB H3YyYaE€MBbIX
BEIIECTB U XUMUYECKHX PEAKIUN.

ba3oBble ucciieqoBaTebCKue 1eiiCTBUA:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BELIECTB U XUMHYECKUX PEAKIUN;
bopMyIUpOBaTh LEIN U 33Ja4l MCCIEAOBAHMS, UCIIOJIB30BATh MOCTABICHHBIE U
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI 111 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

BJIQJIETh HaBbIKAMU CaMOCTOSATEIIBHOTO INIAHUPOBAHUS U IPOBEACHUS YUCHUUECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUsA HaOIIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSATENILHO MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATH OOOOIIEHUS W
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIENOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MpOJIeTaHHON padoTe;

MpUOOPETATh OMBIT YUSHUUECKON UCCIIET0BATEIHCKOM U MTPOCKTHOM JIEATETLHOCTH,
MPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METO/I0B PEIlICHUs
MMPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHS.
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Pabora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WH(POpMaIMU (HAYIHO-TIOMYJISIpHAS
JUTEepaTypa XMMUYECKOTO COJAEp KaHUA, CIpaBOYHbIE mocolus, pecypcel HTepHeTa),
aHAIIM3UPOBATh MH()OPMAIIMIO PA3IMYHBIX BUIOB U (HOPM TPEICTABICHUS, KPUTHUSCKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(GopMyIUPOBATh 3aMPOCHl U MPUMEHATH Pa3IMIHBIC METOIbI TIPU MTOUCKE U 0TOOpE
uHbOpMaIu, HEOOXOAUMOM JIJIsl BBITIOJHEHUS yUeOHBIX 3a/1a4 ONpPeIeaEHHOTO TUTIA,

nmpuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  WH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpencTaBiIeHHs WHGOPMAIUU
(cxembl, rpaduKu, TUArPaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAayYHBINA SI3bIK B Ka4e€CTBE CPEACTBA IMPHU pPabdOTE€ C XUMHUYECKOM
uHdopMaIue: MPUMEHATh MEXKMpeIMeTHbIE (hU3HUeCKUe U MaTEMAaTUYECKHE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJUYECKHE  CpEJCTBA
HATJISITHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe JeiiCTBHS:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMoOl TEeMbl B XOJA€ JAHaiora
W/WIU  JUCKYCCUHM, BBICKa3bIBaTh UACH, (OPMYJIUPOBATH CBOM  IPEIJIOKECHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNaTh C TPE3CHTAIMEH pEe3yJbTaTOB II03HABATEIHHOW JIESTECIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BBHITIOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, TPAKTUYSCKONH pabOThl IO HCCIACAOBAHWIO CBOWCTB
M3Y4YaeMBbIX BEIIECTB, peaM3allMi y4eOHOTO MpoeKTa U (OPMYIUPOBATH BBHIBOJBI
Mo pe3yibTaTaM NPOBEIEHHBIX HMCCICIOBAHUN MyTEM COTJIACOBAHMS TO3UITUH B XOJE
o0Cy»XeHusI 1 0OMEHA MHEHUSMHU.

PeryasiTuBHbIe YHUBEpPCaJbHbIE Y4eOHbIE NelCTBUA

CaMOCTOSITEJIbHO  IUIAHUPOBATh W OCYLIECTBJISITh  CBOKO  IMO3HABATEIIbHYIO
JeSITEIbHOCTh, Ompeneysiss e€ 1edd U 3a7add, KOHTPOJHUpOBaTh U IO Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATH MIPEAJIAra€Mblil allrTOPUTM IEUCTBUI PU BHIMOJHEHUU
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 HEKTUBHBIN crioco0 nX
peleHus ¢ y4ETOM MOJIyYEHHUs HOBBIX 3HAHUHM O BEUIECTBAX U XUMHUYECKUX PEaKIHsIX;

OCYHIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOAaHAJIM3a M
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHBI

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOoeHUS Kypca «OOmmas u HeOpraHUYecKask XUMUSD
OTPaXKaroT:

c(hOpMHPOBAHHOCTH MPEICTABICHUM: 0 XUMHUYECKOU COCTaBJISFOLIEH
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€CTEeCTBEHHO-HAYYHOW KapTHUHBI MHUpPa, POJW XUMHH B IMO3HAHUU SIBICHUW TPUPOIBI,
B (OpPMHUpPOBAHMHM MBIIIJIEHUS W KYJIbTYphl JUYHOCTH, €€ (QYHKIMOHAIBLHOU
TPAaMOTHOCTH, HEOOXOJMMOW IJIsi PEIICHHUS MPaKTUYECKUX 3a7ad W IKOJIOTHICCKU
000CHOBaHHOTO OTHOINICHHS K CBOEMY 370POBBIO M IPUPOTHOM Cpe/ie;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUU, KOTOPasi BKJIIOYAET: OCHOBOIIOJIAraroIye
HOHATHS (XUMHUYECKHH DJIEMEHT, aTOM, H30TOMN, S-, P-, - 3JIEKTPOHHBIC OpPOHTAIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00BEM, BaJICHTHOCTD,
ANEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKash CBA3b (KOBaJICHTHAs,
MOHHAs, METAJJTMYECKAasi, BOJOPOAHAS ), KPUCTAIUIMUECKAs PEIIETKA, TUIIBI XUMUYECKHUX
peaKIui, pacTBOP, AIEKTPOJIHUTHI, HEANCKTPOIUTHI, JICKTPOJIUTHUECKAS TUCCOIHALINS,
OKHCIIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHWMHYECKOH pEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs DJIEKTPOJUTHUYECKON JTUCCOIMAIINH,
nepuoanuecknii 3akoH J[.M. MenaeneeBa, 3aKOH COXpPaHEHHSI MacChl BEHIECTB, 3aKOH
COXpaHCHHS U IPEBPAICHUS YHEPTUM MPU XUMHYECKUX PEaKIUiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN A3bIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEXKAIMe B OCHOBE
MOHUMAaHUSI TPUYMHHOCTH M CHUCTEMHOCTH XHMHMUYECKUX SBIICHHH, (PaKTOJOTHUECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYUYEHUH U OE301IaCHOM HUCIIOIb30BaHUN BAXKHEHIITNX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIEATEIILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHMM BBISIBJSITh XapakTEpHbIE TMPU3HAKU TMOHSITHUH,
yCTaHaBJIMBAaTh MX B3aUMOCBSA3b, HCIIOJL30BaTh COOTBETCTBYIOIIUE  TOHSTHS
MIPU OMUCAHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUH;

cOPMUPOBAHHOCT ~ YMEHHMW  MCIOJNB30BaTh  XUMHUYECKYID  CHMBOJMKY
JUIS  cOoCTaBieHHs (OpMysd BEIIeCTB W YpPaBHEHUH XHMHUYECKUX peakLuH,
cuctematudeckyto HoMmeHkinarypy (IUPAC) u TtpuBHManbHble Ha3BaHUS OTICIBHBIX
HEOPTraHWYECKUX BEUIECTB (YyrapHbIil ras, yriieKuciblid ra3, aMMHaK, raléHas U3BeCTb,
Heraii€Hasi U3BeCTb, TUTHEBASI COJA, MUPUT U APYTHE);

c(OPMHUPOBAHHOCTh YMEHUW OMNpPEAENSITh BaJE€HTHOCTh W CTENEHb OKUCIEHUS
XUMHUYECKUX JIEMEHTOB B COCIMHEHMSX PA3IMYHOIO COCTaBa, BUJ XHUMHUYECKOW CBSI3U
(KoBaJICHTHasi, MOHHAs, MeETaJUIMYeCKas, BOJOPOAHAs]) B COCIMHEHUSX, THUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKYJISIpHAsl, HOHHAs,
MeTajuInYecKas), XapakTep cpeibl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCAUHEHUMN;

c(hOPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh NMPUHAMJIEHKHOCTb HEOPraHMYECKUX
BEILIECTB O HX COCTaBY K OINpPEACIEHHOMY KIAcCy/TpyIIe COeIUHEHHH (ITPOCThie
BEIIECTBA — META/UIbl M HEMETAaJIbl, OKCHJbI, OCHOBAaHHUS, KUCJIOTHI, aM(pOTEepHbIC
TUAPOKCHUBL, COJIH);

cOPMUPOBAHHOCTh YMEHUN pAacKpbIBaTh CMBICI MNEPUOAMYECKOTO 3aKOHA
J.. MenneneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO U
IPOrHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
XUMHUYECKUX 3ieMeHTOB 1-4 mnepuonoB Ileprogudeckoil CHUCTEMBI XHMHYECKHX
anemenToB J{.1. MeHneneeBa, HCIONB3Ys IOHATHS «S-, P-, d-2IIEKTPOHHBIE OPOUTAIII,
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«QHEPreTUYECKHE YPOBHW», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB
XUMUYECKUX AJIEMEHTOB M UX COCIMHEHWH MO mepuojaMm u rpynnam llepuonnueckoit
CUCTEeMBI XUMHYeCKuX 3jieMeHTOB [[.1. MeHaeneena;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECCKUE
CBOMCTBA  HEOPraHMYECKUMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKIATH
CYIIECTBOBAHHE TE€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMH BEIIECTBAMH
C IOMOIIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;

chOPMHUPOBAHHOCTh  YMEHHS  KJIACCH(UIIUPOBATh  XUMHUYECKHE  PEaKIUn
[0 Pa3jIUYHbIM IpPU3HAKAM (YUCIYy M COCTaBy pPEarupyrouiux BEUIECTB, TEIJIOBOMY
abdexTy peakuuu, H3MEHEHUIO CTEeNeHEH OKUCIEHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHUM COCTABIIATH YPABHEHUS PEAKIIUN pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIEHHBIE YPABHEHMSI PEaKIMi MOHHOTO OOMEHA, YYMUThIBas YCJIOBHS,
MIPU KOTOPBIX ATH PEAKLUU UAYT 0 KOHIIA;

chOPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  PEAKIMUH,  IOATBEPKIAIOIINE
KAUYEeCTBEHHBIN COCTaB PA3JIMUYHbIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH OINBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

chOPMHUPOBAHHOCT, ~ yYMEHUH  pacKpblBaThb  CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIIUN TOCPECTBOM COCTABJICHHS JIEKTPOHHOTO OajlaHCca ITHX
peaKkuui;

c(OPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOU
peakuuu OT PA3NUYHBIX (PAKTOPOB; XAPAKTEP CMEIIEHUS XUMHUYECKOIO PaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

c(OpPMHUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh XUMUUYECKHE MPOLIECCHI, JexKallInue
B OCHOBE MPOMBIIUIEHHOTO TIOJYYEHHs] CEpHOM KHUCIOThbl, amMMHUaka, a TaKKe
c(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHLIMIAX U SKOJIOTMUECKUX
npo0iemMax XuMHUYECKOTO MTPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJANUTDH BHIYUCIICHUS C UCIIOJIb30BAHUEM MOHSTHUS
«MaccoBasi 10J1s1 BEUIECTBA B pACTBOPE», 00BEMHBIX OTHOLIEHUH Ta30B IPU XUMHUYECKHUX
peaklusiX, Macchl BellecTBa UM 00bEMA T'a30B MO U3BECTHOMY KOJMYECTBY BEILIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEMIOBOTO Y dexTa
peaKkiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEILIECTB, MPEBPALICHUS U COXPAHEHUS
SHEPTUH;

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBUjIa IOJIb30BAHUS XHUMHUYECKOU
MOCy 101 1 TabopaTOpPHBIM 000PYI0BaHUEM, a TAK)KE MPAaBUiIa 0OpAIIEHHS C BEIIIECTBAMHU
B COOTBETCTBUHU C HHCTPYKIIMSIMH IO BBIITOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBaTh W BBIMONHATH  XUMHYECKHA
HKCIIEPUMEHT (pa3l0oKEHUE TMEepPOKCHAa BOJIOPOJAa B MPHUCYTCTBUM KaTaau3aropa,
ONPEIENIEHUE CPEIbl PACTBOPOB BEILIECTB C MOMOIIBI YHUBEPCAIBHOIO WHAMKATOPA,
BJIUSIHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW pEaKlUu, PeaKliuid UOHHOTO
oOMeHa, KaUeCTBEHHbIE PEaKlUU Ha Cyb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
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aMMOHWUSI, pEIIEHUE SKCIIEPUMEHTATBHBIX 33124 TI0 TeMaM «MeTaibsy u «HemeTtamib)
B COOTBETCTBUU C TIPABHJIAMU TEXHUKH 0€30MaCHOCTH MIPH OOpAICHUH C BEIIECTBAMHU U
7abopaTopHbIM  00OpYyJOBaHUEM,  MPEACTaBISATh  PE3yJbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amMch ypaBHEHWH COOTBETCTBYIOIIMX pEAKIUA U
(dbopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

chOPMHPOBAHHOCTh  YMEHUW  KPUTHYECKH  aQHAIM3UPOBATh  XUMHUYECKYIO
uHPOpMAIMIO, TOAy4aeMyK U3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYyHUKaru, IHTepHeT 1 ApyTuX);

c(hOpMHUPOBAHHOCTh YMEHUI COOIIONATh IPAaBHIIA YKOJIOTHYECKH 1€1eCO00pa3HOTO
MIOBEJICHUS B OBITY U TPYJIOBOMU NIEATEIHHOCTH B IIENISIX COXPAHEHHS CBOETO 3/I0OPOBBS U
OKpYy’Karolleld MPUPOJHON Cpeabl, OCO3HABaTh OIMACHOCTh BO3JCHCTBHUS HA >KUBBHIC
OpraHU3MBbl ONpPENeIEHHBIX BEIIECTB, MOHMMAs cMbica Tokasarens [I1JIK, mosicHATh
Ha MpUMepax CHoCOObl YMEHBIICHUS] W TMPEAOTBPAIECHUS MX BPEIHOTO BO3JCHCTBUS
Ha OpPTaHU3M YEJIOBEKa;

Uil O0yJaromMxcss C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBS: YMCHHE
NPUMEHATh 3HAaHUSA OO0 OCHOBHBIX [OCTYIHBIX METOJAaX TIO3HAHUS BEIIECTB W
XUMUYECKUX SBJICHUM;

JUIA CTETBIX M CIAa0OBHUIANINX OOYYAIOIIMXCS: YMEHHE HCIOJB30BaTh pelbedHO
TOYEUHYI0 cucTeMy o0o3HaueHut JI. bpaiins s 3anucu xumuueckux Gpopmyi.
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11 KJACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
\IT 4acoB oOydJaronmxcs

y4e0HOTO IpeaAMeTa

Pa3znen 1. TeopeTuyeckue 0CHOBBI XUMHUM

11

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH 1
[Tepunoanueckas
CHUCTEMAa XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii asiemeHT. Atom. CocraB
aTOMa, U30TONBI. DIIEKTPOHHAA
0001104Ka. DHEPreTHYECKHUE YPOBHH,
OTypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-anemenTsr. OcobeHHOCTH
pacrpeesieHUs 3JIEKTPOHOB

0 OpOUTAISIM B aTOMaxX MaJbIX U
OOJBIITNX IEPUOIOB. DIIEKTPOHHAS
KOH(UTypaInsi aTOMOB.
[lepnoanueckuii 3aKOH U
[Tepuoauueckas cucTeMa XMMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
MEePUOANYECKOT0 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
HU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEIIECTB IO rpymnmnam u
nepuoaaM. 3HaueHUE NePUOTUIECKOTO
3aKOHA U CUCTEMbl XUMHUYECKUX

PackpbIBaTh CMBICI U3y4aEMBbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), yCTaHABIIUBATh UX
B3aMMOCBS3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. MeHnaeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh JIEKTPOHHOE
CTPOEHNE aTOMOB XUMHYECKUX
aeMeHTOB 1-4 nepruoaoB, UCIOJB3YS
MOHSATHS S-, P-, 0-271eKTPOHHBIC
opOuTaNH, JHEPTETUYECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMHUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

0 MepUOoIaM U rpymnmnam
ITepuoanueckoit CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.11. Menaeneera

B Pa3BUTHU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUsI BELIeCTB U UX NpeBpallleHuii:
e J/leMoHCTpauu:

Bunet Tabmui «Ilepuogudeckas cuctema
XAMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa»

1.2

CrpoeHne BemecTsa.
MHuoroobpasue
BELIECTB

CrpoeHue BelecTBa. XMUMUYECKAS! CBSI3b.
Buppsl (koBajieHTHas HEMOJSApHAS U
NOJIApHAs, MOHHAS, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas cBA3b.
BanenTtHOCTS.
DIIEKTPOOTpULIATENbHOCTh. CTETeHb
okuciieHHs. KaTHOHBI U aHUOHBI.
BemiectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHUS.

3aKOH MOCTOSHCTBA COCTABA BEIIECTRA.
Tumbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
HcTtunnsie pactBopbl. KonnyecTBeHHBIE
XapaKTepUCTHKU PACTBOPOB (MaccoBast
JI0JIs BEILIECTBA B pacTBOPE).

PackppIBaTh CMBICIT U3Y4aeMbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHATH 3TU TTOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JJIs1 00bSICHEHUSI OT/ACIBHBIX
(aKTOB U SBJICHHA.

OnpenensTe BUIBI XUMUYECKOHN CBA3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYECKOU, BOJOPOIHOM)

B COEIMHEHUSIX; TUIT KPUCTANIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA.
OnpenensiTe BAJIGHTHOCTh U CTETIEHb
OKHCJICHUSI XUMUYECKUX JIEMEHTOB

B COEIMHEHUSX PA3JIMYHOIO COCTABA.
[TpoBOANTH BBIUKCIICHUS

C UCIIOJIb30BaHUEM MTOHSTHS «MaccoBas
JIOJIsl BEIIECTBA B pACTBOPE».

Bianets u3ydyaeMbIMU XUMHUYECKUMU
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Krnaccudukanms HeopraHHueCcKux
coenunenuid. Homenknarypa
HEOPraHWYECKHUX BEIICCTB.
JKCIePUMEHTAIbHbIC METOAbI
U3yYeHHUs BelleCTB M UX NpeBPalleHuii:
e JleMOHCTparuu:

— MOJIETTU KPUCTAJUTMYECKUX PEIICTOK.
e PacuérHblie 3agauu:

— PacyeTsl C UCMIOIb30BAHUEM MTOHATHUS
«MaccoBast A0JI pACTBOPEHHOTO
BEIIIECTBA»

13

XUMHUYECKHUE
peakuuu

Xumunyeckas peakuus. Knaccudukamms
XMMHUYECKUX PEAKLUN B HEOPTaHUYECKOU
Y OPTaHUYECKON XUMUU. 3aKOH
COXpaHEHHMSI MACCHI BEILIECTB; 3aKOH
COXPaHEHUS Y MPEBPALICHUS SHEPTUU
IPU XUMUYECKUX PEaKIUsX.

CKopoCTb peaKiivu, €€ 3aBUCUMOCTh

OT pa3IM4YHbIX pakTopoB. OOpaTrMbIe
peakuru. XUMHUYECKOE PAaBHOBECHE.
@DaKTOPHI, BIUIOLIME HA COCTOSTHUE
XMMHUYECKOTO PABHOBECHSI.

[Tpunnun Jle [laTenbe.
DJIEKTPOJIUTHYECKAS TUCCOLNAITHS.
CuntbHBIE U clTa0bIe 37eKTpoauThl. Cpema
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs,
HEUTpalibHas, [eIouHasAs. BogopoaHbii

TTOHSTHSIMH.

OOBICHATH 3aBUCUMOCTHh CKOPOCTH
XUMHUYECKOM PeaKkiluy OT pa3iIuIHbIX
(hakTopoB.

Onpenensatb XxapakTep CMEIIeHUs
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjaeiicTBus (mpunuun Jle [latensbe).
CocTaBisiTh ypaBHEHUS peaKIUi
Pa3TUYHBIX THUIIOB; TIOJHBIC
COKpaIll€HHbIC YPABHEHUS PEeaKIUi
MOHHOTO OOMEHA, YYUTHIBAS yCIIOBUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJII0/ICHHUE U ONUCAHUE XUMHYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO 0OMEHA, BIMSHUIO Pa3IMYHbIX
(haKTOpPOB Ha CKOPOCThH PEAKITUN.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI01 1 JTabOpaTOpHBIM
000pyI0BaHUEM.

IIpencraBiATs pe3yabTaTsl
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nokazareib (PH) pactBopa. Peakimn
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHNUYE€CKOW XUMUH.
OKHUCIHUTENEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Tonsitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[IprmeHeHue aneKTpoIn3a.
JKCIepUMEHTAIbHbIE METOAbI
HU3yYeHHUs BEleCTB M UX NpeBpalleHuii:
e JleMOHCTpaIuu:

— Pa3JIo)KEHUE IEPOKCHUAA BOJAOPOIA

B IIPUCYTCTBUM KaTaau3aTopa.

e JlaGopaTOpHBIE OTIBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO
oOMeHa;

— ONPENEIICHUE CPEeIbl PACTBOPOB
BEILIECTB C IIOMOILBbI YHUBEPCATIBHOTO
WHIUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bniusiaue pa3nudsbix GakTopoB
Ha CKOPOCTb XMMHYECKOW pEAKIIUU.

e PacuérHble 3anauun:

— pacyeThl 0 yPaBHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aIliCH YPaBHEHUN COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOANTH BBIUMCIICHUS

10 YpaBHEHUSM XUMHUYECKUX PEaKInH,
B TOM YHCJIC TEPMOXHUMHYCCKUE
pacu€Thl

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XumMusi

2.1

MeTtasuibl

6

Mertaiel. [lonoxenne meTaioB

B [leproanueckoil cucteMe XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
meTaioB. O0ume pusnyeckre cBocTBa
MeTaIUIOB. [IpuMeHeHne MeTamioB

B OBITY, Ipupoie U TexHHKe. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUN P
HarpspkeHud MetasuioB. OO1ue crnocoObl
noxyuyeHus metamioB. Kopposus
MeTaiu1oB. CIIocoObI 3aIIUTEI

OT KOPpPO3HH.

OO611ast xapakTeprucTUKa METAJIOB
riaBHbIX noarpymi (IA-rpymnmna,
[TA-rpynmna) [Tepuoanueckoii CHCTEMbI
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AmMdoTepHbie CBOICTBA OKCHA U
TUAPOKCUIA ATFOMUHUS.

OO6m1as XxapakTepuCcTUKa METAIIJIIOB
no6ouHbIx oarpymi (b-rpymm)
[Tepuoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€Jlb, IUHK, XPOM, JKEJIE€30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIN).
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4eHHUs BeleCTB M UX NpeBpalleHuii:

PackppIBaTh CMBICIT N3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepPHBIC
MPU3HAKKN) U IPUMEHATD 3TU TTOHITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, JIJIs1 00bSICHEHHS OT/IETBbHBIX
(aKTOB U SBJICHHIA.

OOBsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCTMHEHUH C YYETOM
CTPOCHMS UX aTOMOB M TIOJIOKEHUS

B [lepuoanueckou cucreme
XUMHAYECKUX DJIEMEHTOB

J. 1. Menneneesna.

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKCAHUE MPUMEPAMH YPABHEHU U
COOTBETCTBYIOIIMX XUMHUECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3IMYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEPUAJIOB U
TEXHOJIOTHM.

OnuceIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackppIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTparuu:

— KoJuteKIus «MeTasuibl U CIUIaBbD».

¢ JlaGopaTOpHBIE OIIBITHI:

— B3aUMOJEHCTBHE THIPOKCHIA
ATIOMUHUS C PACTBOPAMHU KUCJIOT U
IICJI0YECH;

— KauyeCTBEHHBIC PEaKI[MU Ha KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3a1a4 1o TeMe «MeTajib).

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BEMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OMPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIHIA.
IIpoBOoauTH peakiumy,
HOJITBEPKJAIOLINE XapAKTEPHbIE
CBOMCTBA N3yYaEMbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisTh pe3yabTaThl
XUMHUYECKOTO KCIIepUMEHTa B popme
3aIKMCH YPABHEHHUI COOTBETCTBYIOIINX
peaklMii U JenaTh BBIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU OCy 101 1 1a00paTOpHbIM
000pyI0BaHUEM.

[IpoBOINUTH BBIUHUCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLINAM.
CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIISATH CBOIO [I03HABATEIbHYO
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JeSITeTbHOCTD; MPUHUMATh aKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITeTLHOCTH

2.2

Hemerauisl

Hemeramnsl. I1onoxeHne HeMeTaioB

B [leproanueckon cucteme XuMUYECKUX
anemeHTOB J[.M1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
duznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIIHMS HEMETALUIOB (Ha MpUMeEpe

KHUcopoaa, cepsl, hochopa u yriepoaa).

XYMMHYECKHE CBOMCTBA BaXKHEHMIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yraeposia u KpeMHUSA).
Oxcuibl HEeMETAJIIOB.
Kucnopoacoaep:xaiiye KucioThl.
Bonoponnbie coenuHeHust
HEMETALJIOB.

JKCnepUMEHTAIbHbIE METOAbI
U3yUYeHUS BellecTB

U UX NPeBpaLleHUH:

e J/lemMoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOM Pa3IMYHON KOHUECHTPALUH.
e JlaGopaTopHBbIE ONBITHI:

— KaueCTBECHHbBIE PEAKIIMU HA aHUOHBI U
KaTUOH aMMOHUSI.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHSATD 3TU TTOHITHUS
P OMKUCAHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BSCHEHUS OT/IEIbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOWMCTB HEMETAJIIIOB U UX
COEIMHEHUH C yYETOM CTPOEHUS UX
aTOMOB U TOJIOKEHHUS

B [lepuoanueckou cucreme
XUMHUYECKUX JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPABHECHUIN
COOTBETCTBYIOIIMX XUMUYECKUX
pEAKLIUH.

XapakTepu30oBaTh BIHSIHUE HEMETAJIOB
U UX COCIMHEHUI Ha KUBBIC
OpraHU3Mbl; OITUCHIBATh PUMEHEHUE

B Pa3JIMYHBIX 00JIACTAX MIPAKTHUECKON
JEeSATEIbHOCTH YEJI0BEKa.
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o [IpakTHueckue paboTHI:

Ne 3. Pemienue skcriepuMeHTaTbHBIX
3anad no teme «Hemetamis.

e PacuérHrle 3a1a4u:

— pacyeTsl Macchl BEILIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe MU
00BbEMY OJTHOTO U3 YYaCTBYIOIINX

B PEAKIIMU BEIIECTB; pACYEThl MACCHI
(o6bema, KOJIMYEeCTBA BEIECTBA)
MPOIYKTOB PEAKIIUH, €CITH OTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYECCKHUX U
OpPraHUYECKUX
BEIICCTB

Heoprannueckue u oprannyeckue
KUCio0Thl. Heopranmueckue u
OpraHuyYecKre OCHOBaHUS. AMGBOTEpHBIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUEeCcKas CBI3b
HEOPTraHUYECKUX U OPTAaHUYECKUX
BEIICCTB

[TonTBEepxKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIIECTBAMU

C IOMOIIBIO YPaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CYIIHOCTh OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUI
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT'O OajlaHCa 3TUX PEaKLIUi.
[IpoBoanTh peakuuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (EMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpeacTaBisiTh pe3yabTaThl
XUMHUYECKOTO IKCIIepUMEHTa B popme
3aMKiCcH YPAaBHEHHUI COOTBETCTBYIOLIUX
peakLMii U JenaTh BbIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0M 1 1a00PaTOPHBIM
000pyTI0BaHUEM.

[IpoBOINTH BEIUNCICHHUS

110 YPaBHEHUSM XUMHUYECKUX PEAKIUH.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIBHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IpyNIoBOl y4eOHOH
JESATEIBHOCTH

Wroro nio pazaeny 17
Pasznea 3. XumMus ¥ )Ku3Hb
3.1. | XuMus u Ku3Hb 4 Ponw xumun B o6ecriedeHun PackppiBaTh posib XUMHUU B PELIEHUU

AKOJIOTMYECKOM, SHEPreTUUECKON U
MUIIEBOIN 0€30MaCHOCTH, PA3BUTHH
MeauuuHbl. [ToHITHE 0 HAYyYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienust 06 0OIIUX HAYUHBIX
MPUHIUTIAX TPOMBIIUIEHHOTO MOJy4YeHUs
BOKHEUIIMX BEIIECTB (Ha MpUMepax
IIPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U
310pOBbE YETOBEKA; MPAaBUJIa
MCTI0JIb30BAHUS JICKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBHIX
HKOJOTUYECKUX MTPOOIIEM YEIOBEUECTBA
OTHMCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHYCCKOW HAYKU 1
TEXHOJIOTHH.

[IpumensTh npaBusa 6€30MacHOTO
oOpallleHusl ¢ BEIIECTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHCBHOU
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepexkeHus 3J0POBbS U OKPYKaroLeh
MIPUPOTHON CPEIbl; TOHUMAThH BPE
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3Mbl ONPEEICHHBIX BEIIECTB
cMbica nokazarens K, moscHsaTh

5
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MpenaparoB; MpaBuiia 6€30MacHOTO Ha IpuMepax CrocoObl yMEHBIIICHUS U
WCIIOJIb30BaHUs MPEerapaToB ObITOBOM MPEIOTBPALIEHUS UX BPEIHOTO
XMMHUH B NOBCETHEBHOM KH3HU. bhITOBasi | BO3IENCTBU.

XMMHUYECKasi TPAMOTHOCTh AHanM3upoBaTh U KPUTUIECKHU

OLIEHMBATh WH(OPMAIIUIO, CBA3AHHYIO

C XUMHYECKUMU MPOIECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBl.

Hcnonb30BaTh MOTy4YEHHBIE 3HAHUS U
MpeCTaBIeHUs 0 cepax
JESITEIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMCHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JUJIsl OpHEHTALlMU B BIOOpE
cBoel Oyayiel npohecCHOHAIbHOU
NeSITETbHOCTH.

[IpuHuMaTh ydyactue B 00CYKIECHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€

perieHus
Hroro no pazaeny 4

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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KanennapHo-temaTnyeckoe njiaHupoBaHue

11 knaccsl
Ne \ Tema 3anaTus \ 11A \ 116 \
Pa3neua 1. BemectBo
1 | BBoaHBIN HHCTPYKTaX IO OXpaHe Tpyda. ATOMBI, MOJIEKYJIBI, 04.09 05.09
BEIECTBA
2 | Crpoenue atoma 11.09 12.09
3 | Xumuueckas cBA3b. ATpEraTHbIE COCTOSHHS 18.09 19.09
4 | Hepuomnueckwuii 3akoH JI.W1. Menneneesa 25.09 26.09
5 | PactBOphI 02.10 03.10
6 | Kommoumsbie pacTBOpBI 16.10 17.10
7 | DIEKTPONUTHYECKAS TUCCOLIHALIUS 23.10 24.10
8 | Kuciornocts cpenpl. MHaukaTops! 30.10 31.10
Pazgen 2. XuMuveckue peakuuu

9 | YpaBHEHM XUMHYECKHX PEAKLIMI U pacyeThbl 0 HUM 06.11 07.11
10 | Peakuumu noHHOTO OOMEHA 13.11 14.11
11 | Tuaponus coneit 27.11 28.11
12 | KadecTBeHHbBIE peakuyu 04.12 05.12
13 | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMN 11.12 12.12
14 | Duekrposnus 18.12 19.12
15 | Ipakrudeckas pabora Nel. PerieHne 3KCrepuMEHTAbHBIX 25.12 26.12

3aJa4 110 TeME «XUMHYECKHE peaKkuum»

16 | [loBropenne wu o0oOmenne mno Ttemam «BemectBo» u | 08.01 09.01
«XHUMUYECKUE PEAKLIUID

17 | Kourtponmbhast pabora Nel. «BemectBo. Xummueckue | 15.01 16.01
peaxium»

Pa3nen 3. Heoprannueckasi Xumust

18 | Knaccudukanmst — Heopranmueckux  Bemects.  IIpocteie | 22.01 23.01
BELIECTBA - HEMETAILIBI

19 | Ipocreie BemectBa Mmetauibl.  Pusnueckwe cpoiictBa | 29.01 30.01
MeTaiuioB. CIuasbl

20 | Xumuueckue CBOWCTBA METAILIIOB 05.02 06.02
21 | Merannsl B npupoae. Ilonydenne meramnoB. Metammyprust 12.02 13.02
22 | Ilpaktuueckas pabora Ne2. [TomydeHne MeTHOTO Kymopoca 26.02 27.02

23 | IloBropenue no teme «Heopranuueckast XUMHsD» 05.03 06.03




Pa3znen 4. HayyHble 0CHOBbI XMMH4Y€CKOT0 MIPOM3BO/ICTBA

24 | Bpems B xumuu. CKOpOCTh XUMUYECKUX PEAKIHH 12.03 13.03
25 | Xummueckoe paBHOBeCHE U (haKTOPHI, HA HETO BIIHSIONINE 19.03 20.03
26 | Hayunble HPHHIHIIBL OpraHu3aIuu xumuaeckoro | 26.03 27.03

HPOM3BOJICTBA
27 | Hed1b, npupoaublii ra3 ¥ SHEPreTHKA 02.04 03.04
28 | lloBropenue mo teme «Heopranmueckas xumusi. Haydmnbie 16.04 17.04

OCHOBBI XUMHYECKOTO TIPOM3BOICTBAY
29 | KourponeHass paGora Ne2. «Heopranmueckas xumus. | 23.04 24.04

HayuHble OCHOBBI XMMHYECKOTO IPOU3BOICTBA»

Paszaen 5. XuMus B :KM3HHU U 001LIeCTBE

30 | Xumus nuiy. JIeKapCTBEHHBIE CPEICTBA 30.04 01.05 24.04
31 | Kocmernueckue u mapproMepHble cpeacTBa. berroBas Xumus 07.05 08.05 15.05
32 | Xumus B CEILCKOM XO3SHCTBE 14.05 15.05
33 | XuMus B CTPOUTEIIBCTBE 21.05 22.05
34 | «3eneHas» XUMuUsL 21.05 22.05
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