§1. OKNCAHTCNbHO-BOCCTAUNBUTENbHBIC PeakLunu.
OCHOBHbIE HOHA! NS N TEPMUHBI.

OKHCNHTENbIK0-BOCCTAMNOBHTENbITbLUH Ha3blBAKOT peakuun, conposoxparowmecs MU3MeHe-
HVeM CTeneHW OKWCNEHUs aTOMOB, BXOAALWMX B COCTaB pearvpyrowmx BeELLECTB. nO,D' CTeneHbo
OKUCNeHWs! (1) MOHMMAIOT YCNIOBHbII 3apsif aTOMa, KOTOPbIA BbIYUCISIOT UCX0As U3 NPEeAnonoxe-
HAY, YTOMOMEKYNIa COCTOUT TONMbKO U3 UOHOB.

VIHbIMM CcnoBamun: CTeneHb OKUCNEHWUS — 3TO0 YCNOBHbI 3apag, KOTOopbIi npnobpen 6Gbl
anom aneMeHTa, ecin NPeAnono>KUTb, YTO OH NPUHAN UAKN OTAan TO UAN MHOE YMCNO 3nekK-
TPOHOB.

OKNCNeHNe-BOCCTAaHOBNEHNE — 3TO €AWHbIA, B3aMMOCBSI3aHHbI npouecc. OkucneHue
npuneoanT K NOBbIWEHNIO CTeNneHn OKUCNEHUA BOCCTaHOBMTENA, a BOCCTaHOBNeHNe — K ee
MNOHU>KEHNIOY OKUCInTena.

MoBbIWeHNE VAN MOHMXKEHWE CTerneHyW OKWUC/IEHUS aTOMOB OTPAXaeTCH B 3/1eKTPOHHbIX
YPaBHEHUAX: OKUCNUTENb MPUHUMAET 3/IEKTPOHbI, @ BOCCTAHOBUTE/Nb UX OTAAeT. [1pn 3TOM He nme-
€T 3HayeHud, nepexodAaT NN 3INEKTPOHblI OF OAHOro atomMa K ApYyromy nosHOCTbO U o6pa3yr0Tc;1
NOHHbIE CBA3U NN 3NEKTPOHbI TOMIbKO OTTArMBaKOTCA K 6onee 9N1EKTPOOTpULaTENBHOMY aToOMy ”
BO3HWKAET NnonspHasa CBA3b. O cnoco6HOCTM TOFO N UHOTO BeLLleCTBa NPOAB/ATL OKUC/INTENbHbIE,
BOCCTaHOBWUTE/IbHbIE UK ABOVICTBEHHbIe (KaK OKUCNUTEeNbHbIE, TaK U BOCCTaHOBVITE‘ﬂbeIe) cBou-
€TBa MOXXHO CyuUTb MO CTENEHN OKNUCNEHNA aTOMOB OKWUCNTENA N BOCCTAHOBUTENA.

ATOM TOrO UNN UHOTO 3/1eMEHTa B CBOEI BbICLUEN CTeneHn OKUCNeHUS He MOXKET ee
NOBbICUTb (0TAATb 3NEKTPOHbI) U NPOABNAET TONAbKO OKMCANT€NbHble CBONCTBA, a B CBOEN
NUHWER CTeneHn OKUCNEHWA He MOXKEeT ee MOYTUTb (MPUHATb 3NeKTPOHbI) N NPOABAAET
TOAbKO BOCCTAHOBUTENbHbIE CBOWCTBA. ATOM Jlee 3/eMeHTa, UMEeLWNii NPOMeXKy T OUHYI0
CTeneHb OKUCNEHUS, MOXKEeT MpPOABNATbL KakK OKUCAMTeENbHble, Tak W BOCCTAHOBUTENbHbIE
CBOMCTBA.

Hanpumep;

bli5 (103 ,bl05 ) 56+{HA507) NPOSABNSIOT TONbKO OKUCANTENbHbIE CBONCTBA,;
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Mpu OKNCNNTENbHO-BOCCTAHOBUTE/bHBIX PeakLysX BafieHTHOCTb aTOMOB MOXET U He Me-
HATbCA. Hanpumep, B OKUCANTENbIIO-BOCCTAHOBNTENbIIOH peakumn He: + CI;> = 2bIC1 BaneHT-
HOCTb aTOMOB BO/JIOPO/a U XN0pa 10 H NOc/e peakuny paBHa eguHuLe. i3meHnnach Ux cteneHb
OKMC/eHus. BaneHTHOCTb onpefensieT Ynco cBA3eH, 06pa3oBaHHbIX JaHHbIM aTOMOM, 1 NO3TOMY
3HaKa 3apsfa He umeeT. CTerneHb e OKUCIIEHNS UMEeET 3HaK NC U MUHYC.

CTeneHb OKMeNeHHs - 3T0 YCNOBHbIN 3apsf aTomMa B MONeKy e, BbIYUCNEHHbIA B NPeano-
NOXEHWU. 4TO MOMIeKyNna COCTOMT M3 MOMOB U B LIEIOM 3/1EKTPOHelTpanbHa. CTeneHb OKMeNeHHs
paccunTbiBaeTCA Kak ahheKTUBHBbIV 3apsag (+ uau - ) 06pasytoLLniics 3a cHeT nepepacnpeseneHns
06LLeli 3aNeKTPOHHON NNOTHOCTU MEXAY aTOMaMu, CBA3aHHbIMW XMMUYECKUMM CBA3AMU 1 0bnaja-
IOLWMYMU NPW 3TOM PasHOl 3NeKTPOOTPMLaTeNbHOCTHIO.

DNCKTPOOTPNLATENbIOCTL —€BOWCTBO aTOMOB OTTATMBaTb Ha CEBS 3/IEKTPOHHYHO
NNOTHOCTb. HauGonee anekTpooTpuuatensHole afnemeHTsl (I, O, CL, BT) B coeanHeHUAX UmeroT
0TpULIaTeNbHbIE CTEMEHN OKWUCNEHUS, a aTOMbl 3/IEMEHTOB C MeHbLLUEl 3/1eKTPOOTPHLATENbHOCTBIO -
NONTOXXUTENbHbIE.

CTeneHb OKWUCNEHUs - (hopMasbHOE MOHATWE: B pside Cy4yaeB CTeneHb OKWUCNeHUs He COBMafaeT C
Ba/IEHTHOCTLIO.

PeaKme, B KOTOPbIX NpoNncxoanT W3MeEHeHUe cTeneHeld OKUCNEHUS aTOMOB 3NEMeH-
THa, BXO0AAWNX B COCUTE pearnpyrouimnx COEAMHEHMIZ, Ha3blBalOTCA OKUCAUTENIbHO - BOCCTa-
HOBUTENbHbIMU:
2M8" +0:"I 2M§+0"

2KC1'%0 3: - 2KCri+ 30:°m
2K+ Cb" 0O 2K.CI" + 1
Mn+02+ 4HCI1O Mn+C1, + Cb" + 2H;0
Mpouecchbl OKUCNEHNA 1 BOCCTAHOBNEHUS
B OKMCANTENIbHO-BOCCTAHOBUTE/NbHbLIX PEAKLMUAX 3/MEKTPOHbI OT OfHMX aTOMOB, MONEKY/ MNu

MOHOB MepexoAsT K Apyrum. Mpouecc 0TJauu 3NeKTPOHOB - oKucneHue. Mpu OKWUCAEHWUU cTe-
NeHb OKUCNEHUS MOBbILIAETCA. DTO MOXHO NOKas3aTb Ha NMPUMEpe CNeAYHOLLMUX NPeBPaLLeHNii:

Al°-3cO Ar3
H:n-2cM 2H'
5'2-260 5"
Pe+: - &0 Pe13
2Br'-28M Br>*°

Mpouecc NpucoefNHEHNSA 3NEKTPOHOB - BOCCTaHoBNeHMe. [1pn BOCCTaHOB/IEHUUN CTeNeHb OKUC-
NeHnA anemMeH TOB MOHWXKaeTCA.

Cbl+28 0 2CI



Mn’4+ 28 [] Mn+2
5°+ 280 5%
Cr+ +3&MN Cr43
O:"+4cO 202

JITOMbI. MONIEKY bl WK MOMbI, KOTOPble B JaHHOI peakuuMn MPUCOESUHAIOT 3NEKTPOHbI, ABNAKOTCA
OKUCAUTENSIMU, a Nt0BbIe YacTULbI, KOTOpble OTAAKT 3/1eKTPOHbI - BOCCTAHOBUTENAMN.

§ 2. OKUCNUTEeNbHO-BOCCTAHOBU T ENbHbIE CBOMCTBA BellecTBa.

OKNCANTeNbHO-BOCCTAHOBU T /bHble BO3MOXKHOCT U BELLECTB 3aBUCAT OT CTemneHu

OKMCNEeHWUS BXOAALLMX B HEFO aTOMOB M ONpefensieTCA 3NeKTPOHHbIM CTPOEHUEM YaCTULibI.

CoefjHeHNs, cofiepXallne aTOMbl 3/IEMEHTOB C MaKCUMa/bHOW CTEMeHbl OKWUCNeHUs, MOTyT
ObITb TOMLKO OKUCANTENAMM 38 CYET 3TUX aTOMOB, T.K. OHM Y)Xe OTAann BCe CBOM BafeHTHbIe 3NeK-
TPOHbI U CMOCOGHBLI TOMLKO MPUHWMATh 3M1EKTPOHbI. MaKcuManbHas CTeneHb OKUCNEeHWs aToma
LeMeHTa paBHa Homepy Fpynnbl B NepUOAMYECKOR Tabnuue, K KOTOPO OTHOCUTCA AaHHbIA 3ne-
MeHT. CoeAMHEHNS, COfepXalle aTOMbl 3/1EMEHTOB C MUHUMabHON CTENeHbi0 OKUCIEHNS MOTYT
CAYXT'b TOMbKO BOCCTAHOBUTENAMM, NMOCKO/bKY OHW CMOCOGHBI UL 0TAaBaThb 3MEKTPOHbI, MOTO-
My. YTO BHELUHWA 3HepreTWYecknii ypoBeHb Y TaKMX aTOMOB 3aBEPLUEH BOCEMbIO 3MEKTPOHaMMU.
MuHMManbHas cTeneHb OKWUCNEHWA y aTOMOB MeTannos pasHa 0, Ans HemeTannos - (n-8) (rae n-
HOMep rpynnbl B nepuoanyeckoil cucteme). CoefiMHEHNS, coAepialle aToMbl 3N1EMEHTOB C Npo-
MEXYTOUHOI CTeneHbl OKWUCNEHWS, MOTYT BbITb U OKACAUTENSMU U BOCCTAHOBUTENAMU, B 3aBUCH-
MOCTM OT NapTHepa, C KOTOPbIM B3aMOZEWCTBYIOT U OT YC/OBUIA NPOTEKaHNA peakuui.

BaHeliLLne BOCCTAHOBUTENN U OKUCTUTENN.

BoccTaHosuTen (Hed OkucnuTenn (Ox)
MeTannsl, lanorensbl ( p2,Cb, Brg, .1;)
Bogopog - 1b 1 0c06eHHO aTtomapHblii - H MepmaxraHat kanus (KM 104);
Yrons - C MaHraHat kanua (K*MnCM;
Okuck yrnepoga (1) (CO). okcug mapratua (1V) (Mn02).
Ceposogopog, (H:5); [Aunxpomat kanunsa (K2Cr207);
okemg cepsl (1V) (307?); xpomart kanus (K2CHO4).
cepHuctas kucnota H2803 1 ee conm. A30THaa kucnota (LLIMO3).
1NN0reHoBOAOPOAMNbIE KUCAOTbI U UX COMM. CepHas kucnota (H2804) KOHW.

KaTWoHbl MeTannoB B HU3LLUX CTEMNEHAX OKUCNEHNS: Okcug megu() (CunO);



5nCb, PeCb, Mn50%, Cr:(507")3. okeng cewta(ly) (PbON);

AsoTtuctas kucnota HAON, okcmg cepebpa (AE'O);
ammuak NN3; nepokcug sogopoga (1bO:).
rngpasmH bIHbMH;; Xnopug xenesa(LL) (PcC'b).
okcmpg asotalll) (NO). BepTonnetosa conb (KCHOg).
Katog npu anektponuse. AHOZ Npy 3N1eKTponuse.

§ 3 Knaccugukauns oKNCIuTeNbHO-BOCCT aHOBNT elbHbIX peakLnii.

MC)KMOI'ICKyI'IHpI'IbIC MNKNCMTC/IMKO-BOCCTAaHOBNTC/IbUbIC peakKLun.
OKncAnTenb N BOCCTAHOBMUTE/Ib HAXOAATCS B PasHbIX BeliecTBax; 0OMeH 3MeKTPOHaMU B 3TUX pe-
aKumMax npoucxognT mexay pas/iMyHbIMU aToMamMun Unn Monekynamu:

5°+ O0:"0 5+40:"
5 - BoccTtaHoBUTENb; O: - OKUCUTESNb

Cn+0 +C,:;0 ] Cu°+C,40:
CO - BoccTaHoBuTENb;, CMO - oOKUCAUTEND

2n" + 2HC1 O 2n+Cb + H2°0
7.n - BocctaHoBUTENL; HC1 - OKHCNIrrens

Mnl40: + 2Kl + 2H,504 0 b"+ 10.50., + Mn4$04+ 2H:0

K1- BoccTaHoBMTENb: MNO: - OKUCNNUTENb.

Clofia e OTHOCATCA peakuuu Mexzy BeLlecTBaMu, B KOTOPbIX aTOMbl OHOIO U TOrO e 3/leMeHTa
NMEIOT pasHble CTENEHN OKUCNEHUA

2bb5% + H:5+403 O 35°+ 3H;0

BHYTpUMONeKynspHble OKUCANTENIbHO- BOCCTAHOBUTE/IbHbIE peakLuu.

Bo BH\TPHMO/EKYNSAPHbLIX PeaKUmMsX OKUCAMTENb M BOCCTAHOBITENb HAXOAATCA B OAHOM U TOH Xe
mMonekyne BHYTPUMONEKYNSPHbIE peakLum NPOTeKaloT, Kak Npasuno, Npyu TEpPMUYECKOM Pasfoxe-
HWUW BELLECTB, COAEPXKALLMUX OKUCANTENb N BOCCTAHOBUTE b

2K.Crs03:0 2K.C11+30;"[]
C1'5- okmcnutenb: 0 “ - BOCCTaHOBUTESb



blI'"bl-’03 -L, | bRHOM + 21-bO
bT5 - okucnutenb: Ne - BOCCTaHOBUTESb

2Pb (LW 3): 0 2PbO +4bIO; + 0]
K*5- okucnutenb: O'2- BOCCTAHOBUTESb

Peakuun fucupoyopLuonmposaLu L.

)TO OKUCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakunu, B KOTOPbIX OAWH 3/1EMEHT OAHOBPEMEHHO MOo-
BbILLAET M NOHWXXAeT CTeneHb OKNcaenns.

Cb" + 2KOH O KCI'O + KCI'1+ TbO
3KMn+0 4+ 21600 2KMn+04 + Mn"Cb + 4KOH
31rbl’0; 0 HK®03 + 2bH+:00 + 1bO

2bim0 2+ 2KOH 0 KK,503 + KK,30 2+ 1?0

§ 4 CocTaBneHue ypaBHEHUI A OKUCNINTENbHO-BOCCTAHOBUTEbHBIX PeakLuid.
(MeToabl ypaBHuBaHus OBP).

MeTog, 3N1eKTPOHHOro 6GanaHca - MeTOA HaxXoXAeHUs KO3(ULMEHTOB B YpaBHEHUSX OKHesH-
refbli0-BOCCTAHOBNTENbHbLIX PeakLynii, B KOTOPOM paccMaTpuBaeTcsi 06MeH 3MeKTPOHaMU Mexay
*fOMaMm 371eMEHTOB, M3MEHSIOLNX CBOIKD CTeNeHb OKUCNEHUsS. YUCNO 371eKTPOHOB, OTAaHHOE BOC-
CranoBuTeNemM paBHO YUCNY 3NEKTPOHOB. Mo\"yaeMbIX OKUCANTENEM.

'>/ICKTPOHHO-HOHHbI GanaHc (MeTog 4onypenkunii) MeTof HaxoxaeHWs KoahdULMEHTOB, B
KOTOPOM paccMaTpuBaeTCsi 0OMeH 31eKTPOHAMM MeXJy MOHaMK B pacTBOpe C y4eTOM XapakTepa
cpefbl. [laHHbIi METOZ UCMONb3yeTCs ANs ypaBHUBAHWUA OKUCANTEIbHO-BOCCTAHOBUTENbHbLIX peak-
LM . NpoTeKatoLWmx B pacTBopax

2Cr- 2en c13 5
MnO~L + 8" + 580 Mn2++ 41-1,02
7+ 2+

10C1 +2MnOA + 161-" O 5C17T1 + 2Mn2++ 8H2D
Taknm 06pasom, A1 ypaBHUBaHUA MOHHOI NonypeakuuH Kak 1 OKUCIUTeNs, Tak U Ans BocCTa-
HOLUMENs MCnonb3yto! B 3aBUCUMOCTU OT peakuun cpefbl pacTeopa:

11", OH' nnmn Bogy - 1b0.

Mpasuna ohopmaeHUn ypasHeHuit OBP, NpoTeKaloLmnx B KUCAOTHOI (KMCNoiA) cpeMmc.

1) 3anucbiBaem cxemy peakLuu.
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3anucbiBaeM B MOHHOM BWAE THONlypeakUMN OKUCNEHMS W BOCCTaHOBNeHUs. Cnabble anek-
TPONWTLI. TBEPAbIE U ra3006pasHble BelecTBa 3annchbiBaeM B MONEKYNApHOM BUAE.

Ha ocHOBaHWM 3aKOHa COXPaHEHWs MacCbl H 3HEPryW MPK COCTABNEHUW YPaBHEHWIA mony-
peakunii cnegyet cobnogath 6anaHc BeLLECTB M GanaHC 3apsaos.

[ns ypaBHWBaHUs uncna aTOMOB KUCOPOAA B MOMYpPeakLHH B Ty YacTb, A€ OH B U3GbITKE,
no6aBnseM CTONbKO KaTUMOHOB Bogopoda H+ uTO6bl, CBA3aBLIMCHL C aTOMamu KWCI0poAa,
o6pasoBanacb MONeKyna Boabl:

O pobasnsiem IM+B Ty YacTb NONypeaKLHH, rae N36bITOK KACN0POAa;
00 B NPOTMBOMOMOXHYIO YacTb fobaBnsem 1bO;
00 ypaBHMBaeM aTOMbl KWUC/I0POAa, 3aTEM aroMbl BOAOPOAA;

O noAcuMTbIBaeM 3apsfbl B NONYpeaKLHsX, ypaBHUBAeM 3apsf, A1 3TOro OTHM-
MaeMm nnu 406aBnseM 3NeKTPOHbI.

BanaHcupyem (ypaBHMUBaeM) YMCNO OTAAHHbIX U NPUHATBLIX 3NEKTPOHOB B NOJYPEaKLHSIX.

CymMMUpyeM cHadana nesble, a 3aTeM Mpasble 4acT MoNypeakuHH. He 3abbiBas npegsapu-
TENbHO YMHOXMTb MHOXMTENb Na KOIMMULMEHT, €CIU OH CTOWT Mepes (popMynoii. Pesynb-
TaT- CYMMapHOE MOHMOC YPaBHEHME.

CokpalliaeM B NpaBoii 1 NeBoit YacTW OfMHAKOBbIE MONEKY/bl U HOHbI.

[06aBnsemM HefoCTaKOLME KATUOHbI UAN aHUOHbI. ClefyeT y4ecTb, YTO KOAMYECTBO A06aB-
NAEMbIX MOHOB B NPaByt0 W NIEBYIO YaCTW MOHHOTO YPABHEHMUS JO/KHO Bbl b OAMHAKOBbIM.

Mpasuna oopmneHns ypaBHeHnii OBP, npoTekatowwnx B LENOYHON Ccpefe.
[lns ypaBHNBaHWA aTOMOB BOZ0POAa U KUCNOPO/A B YPaBHEHUAX ANS LLENOYHON cpefbl:

O wucnonb3yeM, UMetolmMe B peakuuoHHoi cpege OH- rpynnbl B NoypeakLHH
(06bI4YHO) € OKMCNUTENEM, CMpaBa 3anucbiBaemM 1b0, ypaBHUBAEM.

O po6asnsem Bofy B Ty 4acTb NONypcakHNIl, rae N36bITOK KUCIOPOAa;
O B NPOTMBOMONOXHYIO YacTb 406aBNAEM YABOEHHOE YMCNO TMAPOKCUA-UOHOB;

O nepes H20 cTaBUM KO3((ULMEHT, NOKa3bIBaKOL NI pPasHULY B YMCie aTOMOB
Kvucnopoga B Npasoit 1 NeBON 4YacTax nonypeakuHH, a nepeg OM- - ero yaso-
€HHbI KO3(ULNEHT.

MpaBuna oopmneHus ypasHeHun OBP, npoTekaroLwmnx B HelATpanbHOM cpege.



Cpefly HelTpanbHOI cuMTalOT YCnoBHO. Ha camom fene BCneAcTBMe TUAPOAW3a CONM cpefa
MOXET 6blTb CNABOKHCNOTMOW MM cnaboLLenoyHOR, NO3TOMY MoNypeakUHH MOXHO 0hOopMAATbL
.Luyms crnocobamu.

4) Cnocob 1- 6e3 yueTa ruaponusa conn. Tak Kak cpeaa HeiTpanbHasi, B NeBble YacTy nonype-
NKUMN fo6aBNAloT BOAY M TOrfa ofHy nonypeakuuto ohopMasem Kak Ans KUCNOTHOW cpedbl (go-
6aBnsercs H1I0O—» H+), a B ApYryto - Kak Ans LenovHoi cpeabl (aobasnsercs HO —»OH- ).

4)  Cnocob 2 - ecnn npu ohopmMneHUN NonypeakuHH NOSBASETCA HeGONbLWOW M36LITOK H+ nunn
OH” noHoB, TO 06e nonypeakuHH yfo6Hee N npasuibHee GyaeT 0hOPMAATL Kak Ans KUCNOTHOW
WK LWENOYHOM cpefpl.

$5. TUNUYHbIE peakL i OKNCNEHNSA-e0CCT aHoaNeHUA.

Peakuun cydyacTveM nepMaHraHaTa Ka.'lus 1 KaueCTBe OKUCUT ens
11pH B3aWMOAENCTBMM NepMaHraHaTa Kaius ¢ BOCCTaHOBMUTENeM 06pasytoTcs pasfnyiHble NPoayKTbl
BOCCTAHOB/IEHWS B 3aBUCMMOCTY OT pH cpepbl.

Peakuun u kucnoit cpege.
5K2503 + 2KMn04 + 311:504 O 6K:504+ 2Mn504+ 311:0

Mn’7 - okucnuTenb. 5+4 - BOCCTAHOBUTESb
Mno04'+ 811 + 56 O Mn2*+ 41b0O 2

5032+ H:0- 260 507*+21I 5

2MH04 + 161l + 55032 + 51bO[] 2M»2>+ 8H:0 + 55042 + IOH'

nim 2Mno4 + 611 + 55032 0 2Mn2' + 3rbO + 5504

Peakuuun e Heli TpanbHOI cpege
3K:503+ 2KMn04+ 1b0 O 3K2504+2MnO/[ + 2K0OH

Mno04" + 21-bO+ 3¢0 MnO:+40H' 2

502+ 1b0O -2¢60 5042+ 2H' 3

2Mn04'+411,0 + 35032 + 311:00 2MnO: + 80H' + 35042 + 6H+

nm 2Mn04 + 1-b0+ 35032'0 2MnO: + 201-r + 35042



Peakuun B WenoyHoii cpege.
K;503+ 2KMn04+ 2K.0H O K2504+2K2Mn04+ H:0

503 +20H -2¢éM 504 +HD

MnOJ1 + &[] Mn04

58" + 20H' + 2MnO,'O 504 + HXD + 2Mn04

Tcakunn ¢ guxpomaram Kanums B KayecTBE OKUCNUTENA
CTeneHb OKUCNEHNA XpOMa NMOHWXKaeTca € +6 10 +3.

1 KXrD 7+ 3HB + 4HS5040 K504+ Cr:+3$0.,)3+ 35"M + 7THD
Cr"1- okucnuteno, 1b5 - BOCCTaHOBUTESb:

Cr20 72+ 14H++ 6€[] 2Cr3++7H

H25"-2¢ O 5"+2H'

Cr20 7'+ 8H++ 3H;50 2Cr" + 7H:0 + 35"

2. KXCr.460 7+ 6Pe+2504+ 7TH25040 3Pe23(504)3+ K2$04 + Cra3(504)3+ 7THXD

Cr'n - okucnutenb. Pe™ - BOCCTaHOBUTENb:

Cr20 2 + 14H++ 660 2Cr3' + 7H20

Pe2+- &0 Tle3+

6Pe3++ Cr20 72+ 14H10 2Cr3++ 6Pe3++ 7H:0

3.K2Cr24#0 7+ 14HCr1o 3C12T + 2KC1 + 2Cr I3+ 7THD

Cr 2+ 14H++ 650 2Cr3++ 7H

2Cl11-2¢60 Cb"



Cr0 7'+6C1'+ 141-TO 2Cr3++3Cbl+ 7TH2

Mepokcup Bogopoga. Monekyna 1b02 cofepxu! B CBoeM COCTaBe KUC/OPOJ B CTENEHW OKuUCIe-
HUA (- 1), AaHHas YacTWLa 3anucbiBaeTCa Kak NepoKCnA-HOH 02" W MOXET nepexof0B Kak B OK-
CUA-WNOH - 0 3TaK 1 MONEKYNAPHbIA KNCNOPOA 0 2 N03TOMY B OKUCAUTENIbHO-BOCCTAHOBUTENBHBIX
peakuuax nepoKcuf BoAopoJa NPosBiseT OKHC/HTENbHO-BOCCTAHOBUTENbUYTO [JBOACTBEHHOCTD.
O6bIYHO NEPOKCUA BOAOPOAA UCMOMb3YIOT KaK OKUCANTENb:

1-bCb+ 2HI' M b" + 21-bO
OKHC/l. BOCCT.
2l-280 ®° 1

H2Cb + 2H++ 260 2H20 1

2 + HD 2+ 2H+0 13+ 21bO

Mpu AeiicTBAN CUNbHBIX OKUCIUTENEH NEPOKCUS BOAOPOAA MOXET OKUCNATLCS, 06pa3ys KUCNOPOZ,
1 BOZY.

51-bCb + 2KMn47Cb + 3H25040 502 + K20,, + 2Mn!+304+ 8HD
BOCCT. OKHC/I.
Mn04' + 8H++ 560 Mn2++ 41-bO 2

H202-260 02+ 21 5

2Mn04'+ 5M2 2+ 16H'0 2Mn:++ 8H2 + 50, + IOH1
nnm 2Mn0 4 + 5H20 2+ 61T Ll 2Mn" « 8H2 + 502

Takum 06pa3om, nepokcug Boaopoga 1-bCh MOXKET 6biTb B XMMUUECKUX PeaKLMax Kak OKUCauTe-
NeM. TaK W BoccTaHoBuTeNeM. MPOAYKTbl NPOLLECCOB OKMC/EHUS U BOCCTAHOB/EHUS NepoKcuaa
BOAOPOAA 3aBUCSAT OT peakLuu Cpefbl PaCcTBOPOB W NPeACTaBNEHbl Ha CXEME:

K1CNas peakLus cpefbl H2Cb + 2H* + 2é[] 2110
HeliTpanbHaa 1 WenoyHas cpega H202+2éL, 20H

1-b02 - okucnuTenb

KUCnas Nau HeliTpanbHas cpega H202-280 0;|+ 2H+



LLLeN0YHaa peakuus cpegbl H-O; + 20H -260 2110+ 0;T H'O? -Bocc-nb

Heo6x0A41MOo 3aNnOMHUTL, YTO HE3aBUCMMO OT peakLuu Cpefpl, B Cllyyae OKUCIEHUS Ne-
pOKCMZA BOZOPOZA B peakuuu BCeraa BblAeNseTcs MoNeKynspHblii kucnopog - O3.]

[MpuBeaeHHbIe HUXKE 3a4aHnA MOMOryT BaM B OnpejeneHu OKUCINTENbHO-
BOCCTaHOBUTENbHbIX CBONCTB pasInYHbIX COEANHEHNI Na OCHOBaHNU CTENEHU OKUNEHNA 3NEMEHTa
B JaHHOM C/I0XKHOM COeANHEHNN KN yCﬂOBMIZ cpefbl npotecca. !

Mpumep 1. Vicxoas u3 cTeneHn okucnenus (S unu c.n.) asoTa, cepbl M MapraHua B co-
eanHeHnax N 113, Hbl(b, HbIO3, H:5, H:503, bb50", MnO? n KMIOA, onpefenunTte, Kakue U3 HUX
MOFYT 6bIlb TONIbKO BOCCTAHOBUTENAMM, TONbKO OKUCNUTENAMMU W KakKue MposBAAIOT Kak OKWC-
NUTeNbHble, TaK H BOCCTAaHOBUTE/IbHbIE CBOWCTBA.

PeleHune. CteneHb OKUCNEHUS a30Ta B YKa3aHHbIX COELUHEHUAX COOTBETCTBEHHO paBs-
Ha: -3 (Hu3wasga). +3 (npomexyToyHas), +5 (Bbicwasn); n(5) COOTBETCTBEHHO paBHa: -2 (HMW3-
was). +4 (NnpomexyTo4yHas), +6 (Bbicwas): H(Mn) COOTBETCTBEHHO paBHa: + 4 (NPOMexyTou-
Has). +7 (Bbicwasd). OTctoga: blH3, H:5 — Tonbko BoccTaHoBUTENM: MblO3, H250", KMnO* —
TONbKO OKWUCAUTENN:

HLW 3, bb303, Mn(b — OKWCAWTENN U BOCCTAHOBUTENMN

Mpumep 2. MoryT i1 NPOUCXOANT OKWUCIHTENbIIO-BOCCTAHOBHTENbHbIE PEaKLUN MeXAy
cnefyouWMMm BewecTeamu: a) H35 u 111; 6) 1b5 1 1b503; B) 16503 1 HC KO?

PeweHue, a) CteneHb okmcneHuns B H;5 n (3) = -2: B XK n(1) -1. Tak Kak n cepa, 1 1op
HaxoAuTcs B CBOEI HM3Leli CTeMeHW OKWUCeHWs, To 06a BeLiecTBa NMPOABAAIOT TOMbKO BOCCTa-
HOBUTENbHbIE CBOWCTBA WM B3aMMOLeiNCcTBOBaTbL APYr C APYrom He MoryT; 6) B 1b5 u (5) = -2
(Hn3was), B H:503 n (8) = +4 (NpOMeXyTOUHas).

CnepoBateNnbHO, B3aMMOZENCTBME 3TUX BELLECTB BO3MOXHO, Npuyem 1b503 sBAsieTCs
OKUCNUTENEM;

B) B 1b503 N (5) = +4 (npomexyToyHas); B HCKO4 n (C1) = +7 (Bbicwas). B3saTble
LecTBa MOryT B3aumofeiicTBoBaTh, H;503 B 3TOM cnyuyae GyfeT MpOsBAATb BOCCTaHOBUTESb-
Hble CBOIACTBA.



