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Ili1anupyemble pe3y/ibTaThl OCBOEHUS Kypca
ChopmynupoBaHHBIe TIEIM PEATU3YIOTCS Yepe3 JOCTIKCHHE O0pa3oBaTENbHBIX pPE3YyIbTaTOB. OTH
pe3yibTaThl CTPYKTYPHUPOBAHBI IO KJIIOYEBBIM 3ajJadyaM oOOIIero oOpa3oBaHUs, OTPaKarOUUM
WHVBUIYaIbHBIE, OOIIECTBEHHBIE U TOCYIapCTBEHHBIC MOTPEOHOCTH, U BKIIIOYAIOT B CeOSI TIPEIMETHBIE,
MeTaIpeMETHBIC W JIMYHOCTHBIE pe3yiabTaThl. OCOOCHHOCTh XMMHHU 3aKJIFOYACTCS B TOM, YTO MHOTHE
MPEIMETHBIC 3HAHUS U CIIOCOOBI ACITETLHOCTH UMEIOT 3HAUMMOCTh JUIS APYTUX MPEAMETHBIX o0nacTeil u
(hopMHUPYIOTCS MPU UX U3YYCHHH.

JINYHOCTHBIE Pe3yJbTAThI

Y o0yuarwmerocsi OyayT c(popMuUpoBaHbI
Oo0yuarmuiicsi MOJY4YUT BO3MOKHOCTB /151 GOPpMUPOBAHNS

® BHYTPCHHSIS MMO3MIIUS IIKOJbHUKA (BHYTPEHHEH MO3HUITMHU IIKOJbHUKA HAa YPOBHE MOJIOKUTEIBHOTO
OTHOIIIEHUS K IIIKOJIC, TIOHMMaHHS HEOOXOJUMOCTH YYCHHS, BBIPQXECHHOTO B IpeoOagaHuu
y4e0HO-T03HABATEIPHBIX MOTHBOB H ITPEANOYTCHU COMAIBHOTO CITOCO0a OIEHKH 3HAHUN );

e (opmupoBaHHME OTBETCTBEHHOI'O OTHOIIEGHHUS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH
oOydaromuxcsi K CaMOPa3BUTUIO M CamMOOOpa30BAaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHIO U
IMO3HAHUIO;

e (opmupoBaHUE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

® Ppa3BUTHE OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHBIM MOCTYIIKaM;

e (opmupoBaHME KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Ipolecce OOpa3oBaTeIbHOM, y4eOHO-
HCCIIEA0BATENIbCKOM, TBOPYECKON U APYTUX BUJIOB JACATEIHHOCTH.

MeTtanpeamMeTHble pe3y/ibTaThl.
Ilo3HaBaTeJbHbIE VHHBEPCAJbHbIE I€iiCTBHI.
Y4YeHHK MOJYy4YUT BO3MOKHOCTh HAYYHThCS

® AHAIM3UPOBATH OOBEKTHI C IEJIbIO BBIICIECHUS MPU3HAKOB;

® OCHOBaM peajn3ally MPOEKTHO-UCCIEI0BATEIbCKON AeATEIbHOCTH;

® [IPOBOJIUTH HAOTIOACHUS U IKCIIEPUMEHT O]l PYKOBOJICTBOM YUHUTEIS;

® OCYUIECTBIATH PACIIUPEHHBIA MOMCK HH(POPMAIMU C HCIIOIB30BAHHEM PECYPCOB OMOIMOTEK U

HNHurepHera.
CTaBUTH MPOOJIEMY, ApTyMEHTHUPOBATH €€ aKTyaJbHOCTh;

® CaMOCTOSITETILHO TPOBOJIUTH MCCIEIOBAaHUS HAa OCHOBE MPUMEHEHHsS] METOJIOB HAOIIOJEHUS U
IKCIIEPUMEHTA;

® BBIJIBUTAaTh TUIIOTE3bI O CBS3AX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

® OpraHu30BaTh UCCIEAOBAHUE C IEJIBIO TPOBEPKH TUIIOTE3HI;

e JieNlaTh YMO3AKJIIOUECHUSI M BBIBOJIBI HA OCHOBE apryMEHTAIIUH.

PeryasiTuBHble YHUBepPCAJbHbIE AeHCTBHS
Y4YeHHUK MOJy4YUT BO3MOKHOCTh HAYUYHThCS

® [ICJICTIONIATaHMIO, BKJIFOYAsi TTOCTAHOBKY HOBBIX II€JIeH, MpeoOpa3oBaHue MPAKTUUECKOW 3a7add B
MMO3HABATENBHYIO;

® CaMOCTOSITEJIbHO AaHAJU3MPOBATh YCIOBUSl JIOCTHUKEHHUsS II€JIM HAa OCHOBE Y4Y€Ta BBIIEJIEHHBIX
yUUTEJIeM OPUEHTUPOB JICHUCTBHS B HOBOM Y4eOHOM MaTepHae;

® TUIAHUPOBATH MYTH JIOCTHKEHUS 1IETICH.

CaMOCTOSITEJIbHO CTAaBUTh HOBBIC yUeOHBIC IIEJIN U 3a/1a4H;

® [pU IJIAHUPOBAHUM JIOCTHIKEHHS II€JIed CaMOCTOSITEIbHO M aJIeKBaTHO YYWUTHIBATh YCIOBUS U

CpelCTBa X JOCTHKCHHS.
KoMMYHHKATHBHbIE YHUBEPCAJIbHBIE JeHCTBHSA
Y4YeHHUK MOJYy4YUT BO3MOKHOCTh HAYUYHThCS

® AJIEKBATHO MCIMOJb30BATh PEUb JJIS INIAHUPOBAHUS U PETYJIALIMU CBOEH €SI TEILHOCTH;

® QJICKBAaTHO HUCIIOJIb30BaTh PEUEBBIE CPEACTBA ISl PEIICHUS Pa3IMUYHbIX KOMMYHUKATUBHBIX 337144,
BJIAJIETh YCTHOM U MUCbMEHHOW PEYbI0; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;




® OpPraHU30BBLIBATH U IUIAHUPOBATH YI€OHOE COTPYIHUUYECTBO C YUUTEIIEM U CBEPCTHUKAMU;
® UHTETPUPOBATHCS B TPYIIYy CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aMMOJCHCTBHE CO
CBEPCTHUKAMU U B3POCIIBIMU.
e Oparbh Ha ceOs MHUIMATUBY B OpPraHU3aI[MU COBMECTHOTO JICHCTBUS;
® OKa3bIBaTh MOJJICPKKY U COACHUCTBUE TEM, OT KOTO 3aBUCHUT JIOCTHIKEHHE LEIU B COBMECTHOM
JIeATSIIHHOCTH.
IIpenmeTHbIe pe3yabTaThbl.
[IpenmeTHBIMU PE3YyIBTaTAMU OCBOEHHUS IIPOTPAMMBI ABJISIOTCS CIEAYIOLIME 3HAHUS U YMEHUSA:
e OIpe/eNeHne, KIIaCCH(PUKAIMIO U THUITbI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI;
® OCHOBHBIE IPYIIbI OKUCIUTENEH U BOCCTAHOBUTEJIECH;
OCHOBHBIEC OKHCJIMTEIN U BOCCTAHOBUTEH, TPUMEHSIEMbIE B XUMHYECKON MTPOMBIIIEHHOCTH;
W3MEHEHUE CTEICHEN OKMCIICHHSI MapraHia U XpomMa B 3aBUCUMOCTH OT CPEJIbl PAaCTBOPOB;
BEIECTBA, 00IaIal0IINe OKUCINTEIHHO-BOCCTAHOBUTEIBHOM JBOMCTBEHHOCTBIO;
3aKOHOMEPHOCTH MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUMI.
3aKOHOMEPHOCTH MPOTEKAHUS JIEKTPOJIN3a PACTBOPOB U PACILIABOB AJIEKTPOIUTOB;
MpaBWwJia 10 TEXHWKE Oe3omacHOCTH Tpu paboTe ¢ BAXKHCHIIMMH OKUCIHTEISIMU |
BOCCTAaHOBUTEIISIMH, YCIIOBHS UX XPAHCHUS.
BrINyCKHHMK OJIyYUT BO3MOKHOCTb HAYUUThCS:
® [IPAaBWIbHO ONPEAEIATh OKUCIUTEIN U BOCCTAHOBUTEIIH,
e qox0upaTh MPOIYKTHI  OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX pPEAKIUH B  COOTBETCTBHHM  C
pearupyroumyMi BeIeCTBaMU U CPEJION peaKkiuu;
® JCIIOJB30BaTh METOJ[ OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHOIO OajlaHca IS aHajiu3a MW 3allucu
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINY;
® UCIOJB30BAaTh METOJI HMOHHBIX TMOJYypEaKUM i1 aHalyM3a ¢ 3alldCH  OKHCJIMTEIbHO-
BOCCTAHOBUTEJILHOU pEaKIIU;
® COCTaBIIATH JJICKTPOHHBIA OajaHC ABYMsI METOJaMH, YPaBHHUBATh XUMHUYECKUE YpPaBHCHHUS H
pelaTh 3aa4u C UX UCIOIb30BaHUEM,;
® [UCaTh YPAaBHEHMs JIEKTPOJIM3a PACTBOPOB U PACIUIABOB C PA3IMYHBIMHU BUIAMU HJIEKTPOJIOB.

Temarnueckoe IUIAHUPOBAHHWE paccuMTaHO Ha | yueOHBIH yac B HEAENI0, 4TO cocraBiseT 34
yueOHBIX Yaca B roJl.

Coaepxxanue Kypca
BBoanoe 3ansitue
3HAKOMCTBO C IEJISIMH U 3aa4aMH Kypca, ero crpykrypou. Teopusi OBP (moBropenue u o6oOmieHue

paHee M3YYEHHOTO B 00s3aTeIbHOM Kypce XUMHHM MaTepuaina). [loHATHE 3IeKTPOOTpUIIATETbHOCTH,
CTENEHU OKHUCIEHUs. I3MEHEHUS 2IIEKTPOOTPULIATEIBHOCTH U CTENIEHU OKUCIICHUS B MEPUOAAX U IPymIax
nepuoanueckoir cucrembl JI. U. MengeneeBa. OmnpeneneHue MOTEHUUATbHBIX CTENEHEW OKUCICHUS
aTOMOB Ha OCHOBE UX CTPOCHHS.

CpaBHeHHe © KiIacCH(UKAIMSA DJIEMEHTOB II0 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM  CBOMCTBaM.
Baxxneinne BOCCTaHOBUTEIN M OKUCIUTENN. OKHUCINTENh, BOCCTAHOBUTEIb, OKHCIICHHUE, BOCCTAaHOBJICHHE.
Tunuaable OKUCIUTEN U BOCCTAHOBUTEH.

Yuawuecs oonoicnvt ymems: ONPENENSITh CTENIEHU OKUCIEHUS JIEMEHTOB, Paclo3HAaBAaTh OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHYIO PEAKLIMIO, OKUCIIUTENb U BOCCTAHOBUTEND, IIPOLIECCHl OKUCIIEHUS U BOCCTAaHOBJICHUS,
3anuceiBaTh OBIT

Tema 1. OcHoBHbIe noHsiTUsA XUMHUU OBP
Baxneiiiine BOCCTaHOBUTENM M OKHUCIUTENU. AJITOPUTM cocTaBieHusi ypaBHenuit OBP wmeromom
aNeKTpoHHOro  Oamanca. lcmonp3oBaHue  MeroAa  SJEKTpOHHOro  OamaHca  Uid  peakUuid:



MEXMOJICKYJIIPHOTO OKHCICHUSI-BOCCTAHOBJICHHUS, BHYTPHUMOJICKYJISPHOTO OKHCJICHHS-BOCCTAHOBIICHUS;
Z[I/ICHpOHOpI_[I/IOHI/IpOBaHI/ISI OBP C HCCKOJIBKUMH OKHCIUTCIAMU NJIINX BOCCTAHOBUTCIAAMU

Yuawuecs oonocnuvt ymemsn:.  coctaBisaTh ypaBHeHus OBP MeromamMu 31I€KTPOHHOTO U DIEKTPOHHO-
HOHHOTO OajaHca.

Tema 2.OKHCINTEIBHO-BOCCTAHOBUTEILHBIE CBOVICTBA HEMETAJLJIOB U X COeANHEHUI
OKHCIIUTENTbHO-BOCCTAHOBUTEIIPHBIC CBOMCTBA COCTMHEHHI BOBI M TIEPOKCHIa BOIOPOIa .OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA TajlON€HOB M HX CO-¢AuHeHHH .OKHCIUTENHHO-BOCCTAHOBUTEILHBIE
CBOWCTBA CEPHOU KUCIOTHI U COEAUHEHHI cepbl .OKHUCIUTEIbHBIE CBOMCTBA COCIMHEHUIN a30Ta U a30THOM
KHCJOTHI.

Yuawuecs 0onsicnvl ymems : anrOpuTM coctaBiieHus ypaBHeHuin OBP MeTopoM anexkTpoHHOro OajaHca;
nonydenue u cmoiictBa Cl2, Br2, 12 , HCI, xmopunoB ¢ Touku 3penuss OBP; kpaTkue cBemeHust o
KHCIIOPOJICO/IEPKAIIUX COeNMHEHUsAX xiopa (0T +1 g0 +7); nanpasnenue OBP yuacTuem 3TUX BEIIECTB;
ONPEACIISITh POJIb FAJIOT€HOB KaK BOCCTAaHOBUTEJIEH U Kak okuciutesed B OBP pa3nuuHbIX TUIIOB;

OKHUCIIUTEIbHO-BOCCTAHOBUTEILHBIEBO3MOKHOCTH CEPbI, CEPOBOJOPOAA, CEPHOM KHUCIOTHI,HAMPABICHUE
OBP c yyacTueMm 3TuX BEIIECTB;
OKHCIIUTEIBHO — BOCCTAHOBUTEJIbHBIE BO3MOKHOCTH a30Ta, aMMHAKa, a30THOM KHCJIOTHI, HUTPATOB;

Tema 3. OkHCIUTETbHO-BOCCTAHOBUTEIbHbIE CBOWCTBA METAJIJIOB U UX COeINHEHUH
BoccraHoBuTenbHbIE CBOWCTBA METAUIOB . OJEKTPOXUMHYECKMHA pAJ  HANpsSHKEHUM METaJuloB.
XHMMHYECKHE DPEAKLUU B TalbBAHUYECKUX DJIEMEHTaX. l'albBaHUYECKHE 3JEMEHTHI, IIPUMEHSAEMBIE B
*u3HU. Koppo3us MeTaioB Kak OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIN Mporecc. [lomyuenne MetamioB Kak
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIN TpoLecC. DJIEKTPOIN3 PACIIaBOB M PACTBOPOB 3JIEKTPOJIIMTOB KaK
OKHUCIIUTENBHO-BOCCTAHOBUTEIIbHBIN mpotecc. IIpumeHeHune 3JIEKTPOJIA3a .OKHCIINTENBHO-
BOCCTAHOBUTEJIbHBIE ~ CBOICTBA COEOUHEHMH Xpoma B  pasnuuHbIX cpegax  .OKucCIHUTENbHO-
BOCCTAHOBUTEJIBHBIE  CBOWCTBA COCAMHEHUMM  MapraHua B  pa3IW4yHBIX cpenax . Pemienue
AKCIIEPUMEHTAIbHBIX 3ajau ¢ ucnoyb3oBanneM OBP Heoprannyeckux BeuecTB. 3ajjauy pa3iINdHbIX TUIIOB
U ypOBHEM ci0xkHOCTH Ha npoTtekanue OBP ¢ yuacTreM HeOpraHMYeCcKuX BEIECTB.

Yuawueca oonoxcnuwvr ymems : IlucaTh JIeKTposiM3a KaK OKHMCIUTEIbHO-BOCCTAHOBHUTEIBHBIM MpPOILECC;
IpaBUjIa pa3psIKy Ha JIEKTpojax oOIIMe XUMUYECKHEe CBOMCTBA METAJIJIOB; BOCCTAHOBUTENIbHBIE CBOMCTBA
METaJUIOB B Pa3JIMYHBIX Cpeax, ¢ Pa3IMYHBIMUA BOJbI, KATHOHOB U aHUOHOB,

CYLIHOCTb DJIEKTPOJIM3a KaK OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHOIO IIpOLECCca; IpaBWJIa pPA3psaaKd Ha
JJIEKTPOJIax BOABI, KATHOHOB U AHUOHOB;

3aBHCHUMOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX BOZMOKHOCTEN XpoMa OT CTENEHH OKUCIECHUS (HU3ILas,
MIPOMEXYTOUHAs, BBICIIAS) B PA3JIUYHBIX COETUMHEHUSX;

3aBUCUMOCTh OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX BO3MOXHOCTEM MapraHia OT CTENEeHH OKHCIEHUS
(HM31I1as1, MPOMEXKYTOUHAs, BBICIIAs) B Pa3JIMUHbBIX COCTUHEHUSX;

Tema 4. OBP ¢ yuacTuem oprann4ecKux BelecTB

Pemrenue 3amay M BBINOJIHEHHWE YHPAKHEHMI):aJIKEHOB, aJKUHOB, apeHOB, CIUPTOB, aJbJETHIOB H
KETOHOB, KapOOHOBBIX KHCIOT, yIriieBOAOB . lcmonp3oBaHue MeTOqa MONypeakUuid ISl COCTaBICHHS
ypaBHeHuii OBP ¢ ywacThem oOpraHnyeckux BeEIIECTB. PelieHne 53KCIepUMEHTANbHBIX 3aJad ¢
ucnosibzoBanreM OBP opranmyeckux BeniecTB. OKHUCIUTENBHO- BOCCTAHOBUTEIBHBIE MTPOIECCHI B KUBOM
MIPUPOJE.

Yuawuecs oonsxcnvl ymems: coctaBnarh ypaBHeHuss OBP Meroamamu 37€KTpOHHOTO M 3JEKTPOHHO-
MOHHOI0 OajlaHCca ¢ y4acTUEM OPTaHUYECKUX BEILECTB.



HTorosoe 3aK/11049NTEIbLHOE 3aHATHE

TemaTudeckoe IJIAHUPOBAHHE

Ne HaumenoBanune TeMbl Bcero gacos
1 | BBogHoe 3aHsTHE 1
2 6

OcuoBubie noHaTHI XuMuu OBP
3 OKHUCIATEIILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMETAJJIOB U UX COEIMHEHUIN 4
4 OKHUCITUTENTBHO-BOCCTAHOBUTEIILHEBIE CBOIICTBA 13
METAJUIOB U UX COEeIMHEHUN
5 OBP ¢ yuacTuem opraHu4ecKkix BelIeCTB 9
6 Hrorosoe 3ansarue 1
UTOI'O 34




