OxucJIuTeJILHO-

!'_ BOCCTAHOBUTCJ/IBHLIC

peaKkuuu




[TOHATUE OKUCTUTENBHO-
* BOCCTQHOBUTENbHbIX peaKLuiA

XUMMYeCcKne peakumm, npoteKkarowme C
N3MEHEHWEM CTerneHn OKUCIeHNS
3JIEMEHTOB, BXOASALLMX B COCTaB
pearnpyroLwmnx BewecTs, Ha3bliBalOTCH
OKUC/TNTEJTIbHO-BOCCTAHOBUTE/TIbHbIMU



OkucneHune - NpoLecc oTAa4qyv 3NeKTPOHOB
aTOMOM, MOMEKYIOMU U UOHOM.

= ATOM NpeBpallaeTcs B NONOXKUTENBHO 3apSXXEHHbIU NOH:
Zn® — 2e — Zn%t
= OTPULIATENBbHO 3apPSHXKEHHbIM MOH CTAHOBUTCSA HENTPASIbHbIM
aTOMOM: 2CI" -2e —Cl
S% -2e -8V
= BenununHa nonoXuTenbHO 3apsi)XEHHOro MoHa (aToma)

YBE/IMYMBAETCH COOTBETCTBEHHO YNCTY OTAAHHbIX
3/1EKTPOHOB: Fe’t -1e —Fe®

Mn*? -2e —Mn*



BoccraHoB/1eHHe - Npouecc rnpucoeanHeHms
3/1EKTPOHOB aTOMOM, MOJIEKYTION NITN NOHOM.

= ATOM NpeBpallaeTcs B OTPULATENBHO 3apsXKEHHbIM NOH
S0 + 2e —» §*
Br'+e —Br-
« BennynHa nonoXxmntenbHO 3apsi>keHHOro noHa (aTtoma)

YMEHbLLAETCA COOTBETCTBEHHO YMCIY NMPUCOEANHEHHBIX
3N1EKTPOHOB: Mn*’/ + 5e — Mn*?

S* +2e — S§*
— UMK OH MOXET NEPEUTU B HEUTPANbHbLIN aTOM:
H* + e — H°
Cu’t + 2e — Cu°



BoccTaHoBUTENU - aTOMbl, MOJIEKY/1bl NN
NOHBbI, oTAarolyme 3nekTpoHbl. OHM B npouecce
OBP okucnarorcs

TurnnyHble BOCCTaHOBUTESIN.
® aTOMbl METaNN0B C 60NbLLIMMU aTOMHBIMW paauyCcaMu
(I-A, II-A rpynnbl), a Tak xe Fe, Al, Zn
e MPOCTble BelWlecTBa-HeMeTas/bl: BOAOPOA, Yriepoa,
6op;
e OTPULATENBHO 3apskeHHble MoHbl: Cl-, Br-, I, %7, N, He
ABNATCA BOCCTAHOBUTENEM (PTOPUA- UOHBI F~.
e IOHbl META/NIOB B HU3LLEN c.0.: Fe?*,Cut,Mn?*,Cr3*;

® C/I0XKHbIE NOHbI N MONEK J'Ibl couepmamme aTOMbI C
NPOMEXYTOUHOM C.0.: SO, , CO, MnO, 1 ap.



OKucnuTenun - aTomMbl, MOMEKY/bl NN UOHDI,
npucoeagnHstomne anekTpoHbl. OHKU B NpoLecce
OBP BoCCTaHaBMIBAKOTCA

TUnnyHble OKNC/TNTESIN.!

e aToMbl HemeTannos VII-A, VI-A, V-A rpynnbl B
COCTaBe MpOCTbIX BellecTB

® IOHbl METaJ1/1I0B B BbICLLEN C.O.:
CU2+, Fe3+,Ag+
® C/I0XHbIE MOHbI N MOJIEKYIIb, conepmau_wle

aTOMbI C BbICLLEN U BbICOKOM C.O.: SO NO,,
MnO,", CIO,", Cr,0,%, SO,, MnO, 1 up

2°7 1



OKUCJ/IUTEJD

IMOJIYHaCT J3JICKTPOHBI
OKHUCJIACT
BOCCTAHABJIINBACTCA
ITOHHUKACT CBOIO CTCIICHD

OKHUCJICHUA

BOCCTAHOBHUTEJIb

OTAACT 3JICKTPOHLI
BOCCTAHABJINBACT
OKHUCJISACTCA
ITOBBIIIIACT CBOIO CTCIICHD

OKHUCJIICHUA



+

« Ha npogBneHune OKUCNUTESIbHO-
BOCCTAHOBUTESNIbHbIX CBOWUCTB BJIUSIET TaKOW
(PaKTOp, KaK YCTOWUYMBOCTb MONEKYIbl WK
MOHa. YeM npoyHee YacTuua, TeM B
MEHbLLEN CTeneHu OHa NposiBASET
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBOUCTBA



+

« Hanpumep, a3oT nMmeeT BbICOKYIO
3N1eKTPooTpULATENIbHOCTL U MOr 6bl ObITb
CU/IbHbIM OKUCIUTENEM B BUAE MNPOCTOro
BELWECTBA, HO B €ro MoOJfeKyne TpOWHas
CBS13b, MOJIEKY/lA OYEHb YCTOMYMBAS, a30T
XMMNYECKN NMaCCUBEH.



OnpepeneHne cTeneHen oKUCNEeHUs aToMOB
| XUMUYECKUX SIEMEHTOB

!. ® Y cBobO4HBLIX AaTOMOB U Y NPOCTbIX
Bewecte CTENEHb OKNCJIEHNA pasha O

“ MeTannbl BO BCeX COeIMHEHUAX UMeloT
NMNOJIOXKUTEJIbHYIO C.O.

“B coeguHeHuax kucnopon umeert C.0.-2
(Kpome H.O,, K,0,, OF,)

“ B coeAMHEHUAX C HEMeTaNl/laMu Yy
sonopona C.0.+1, a c MmeTannamm -1

“B coeauHeHuax cymma Bcex C.O. pasHa 0

K+1 Mn+7 O -2
4
1+x+4(-2)=0




+

« ECIM XMMYeckMn 3nemMeHT HaxoauTca B
MPOMEXYTOYHOMU CTEMEHN OKUCIEHUS, TO OH
NPpOSIBNSAET CBOWCTBA W OKUCIIUTENS, WU
BOCCTaHOBUTESS.



3aganue 2. Onpeaennure CTENCHb OKUCICHUS
| ATOMOB XHUMMYECKHUX DJIEMEHTOB I10 (pOpMyJIaM

X COCIMHEHUU

RS, O, NH,,
HNO,, Fe,
K,Cr,0,



Ba)xHenwmne okucnuTenu n BOCCTaHOBUTENN

BoccraHoBurenu

1. NpocTbie BewecrTsa - meTanns

2.NpocTeie sewectea - Hemetanns! (C,
H2, Si)

3. Nepokcupn sBopopona H202

4. Okeupel Hemetannos (NO, S02, CO u
ap.)

5. Kucnopogconepxawme Kucnors::
cepHucTas, asotucras, pochopucras
¥ ux conu

B. beckucnopoaHbie KUCNoTLL:
CEepOBOAOPOAHANR, XNOPOBOAOPOAHAR
¥ Ap. U UX conu

7.Conu, 8 KOTOPBIX METaNNbI HAXOAATCS HE B
BbiCWKX cTenensx okucnenus: SnCi2, FeS04,
Cr2(S04)3, MnS04 v pp.

8. Ammuax NH3

Okucnurenn

1.Mpocrbie BewecTsa - HeMeTannb.
ranoreHbl, KUCNOPOA, O30H

2. Oxeunab MeTannos B BLICOKUX
crenensx okucnenus Cr03, Mn207,
Mn02, Pb02

3. Nepokcun sBopopona H202

4. Kucnopoacoaepxalue KUcnoTol v
WX CONU: a30THAR, CepHas,
Maprasuesas v ap.

5. Conum kucnor xpoma: XxpomaTsl, QUXPOMaTLI,
KUCnopogHbie KUCNOoTbl XNopa:
xnopHosatucrtas HCIO, xnoprosaras HCIO3,
xnopHas HCI04 u ux conu.

8. Conu HexkoTOpbIX METaNNo. B
BbICOKMX cTeneHax okucnenus: AgNO3,
CuS04 v pp.



Knaccmdpukaumsa oKUCIUTENBbHO-
* BOCCTQHOBUTENbHbIX peaKLmiA

« Peakuuu MEXMONEKYNAPHOIO OKUCIIEHNA

2AI° + 3CL0 > 241 Ol
« Peakuuu BHYTPUMOJIEKYTAPHOIO OKUCNEHUA

2KCI*50.2 —2KCI" + 30,

= Peakuuy gucnponopLMoHNpoBaHNs, AUCMYTaLK
(CAMOOKMCIEHNS-CAMOBOCCTaHOBMEHNS):

31,0+ 6KOH  —KCI0, +5KCI'+3H,0

P.
2N"0_+ H.0 —HN®0, + HN*0,



OTO MOsIe3HO 3HATb

CTeneHn OKUCEeHUs 3M1eMeHTOB B COCTaBe aHWMOoHa

CONM TaKWe >Xe, Kak W B KUC/IOTE, HanpuMmep:
(NH,),Cr,*°0, un H ,Cr,*0,

CTeneHb Ochneva chnopona B nepokcmaax
paBHa -1

CreneHb OKWUCNEHUS cepbl B HEKOTOPbIX Cynbduaax
paBHa -1, Hanpumep: FeS,

(DTOp- ELI,I/IHCTBEHHbIVI HeMeTaJ'IJ'I HE VIMeIOIJJ,MVI B
COEANHEHUAX NONOXNTENBHOW CTEI'IeHVI OKUcneHus

B coeavHenusix NH,, CH, wn ap. 3Hak
3/1EKTPOMNONIOXKUTENBHOIO 3NEeMEHTa BOAOPOAA Ha
BTOPOM MecCTe



CEPHON KUCMOThI

| OKucnnTenbHblE CBOUCTBA KOHLIEHTPUPOBAHHOM

[1pOAYKTbl BOCCTAHOBJ/IEHUSA CEpbI:
SO, + o4.akT. MeTann (Mg, Li, Na...) — H.S

2 4

,S0, + akT. MeTann (Mn, Fe, Zn...) — S
,S0, + HeakT. Metann (Cu, Ag, Sb...) — SO,
,50, + HBr — SO,

,S0, + Hemetannbl (C, P, S...) — SO,

[lpumevaHue: yacmo 803MOXHO 06pa3o8aHuUe cMecu
amux NPodyKkmos 8 pa3nuyHbIX NPONOPUUSIX



[1poAYyKTbl BOCCTaHOBJIEHUA
NnepMaHraHaT — MOHa B Pa3/IMYHbIX cpeaax

Cpena [TpoayKT [1pU3HaK
peakLmu
Kucnas Mn?2* 6ecLBETHbIN
(comb) pacTBop
LLIeNIoYHas MnO,*~ duoneToBbIN
(MaHraHaT-u1oH) PacTBop
HenTpanbHas MnO, 6ypbiM 0CaaoK




[lepokcua Boaopoaa B OKUCITUTENbHO-

* BOCCTAHOBUTEJIbHbIX pE€aKuNAX

Cpena OkucneHue BoccTtaHoBNneHue
pacCTBOpa (H,O,-BoccTaHoBUTESb) (H,O,-okncnuTenb)
Kucnas H,0,-2e —0, + 2H" H,0,+2H* +2e —2H,0
(02'2 — 2e —>02°) (02'2 + 2e —207?)
lenoyHas | H,0,+20H —0,+2H,0 H,0,+2e —20H
(02'2 — 2e —>02°) (OZ'2 + 2e —207)
HeWTpanbHasa |H,0, - 2e —0, + 2H" H,0,+2e —20H"

(0,2 — 2e —0.9)

(0,2 + 2e —207)




A30THAAa KUCNOTA B OKUCIUTENIbHO-
* BOCCTAHOBUTEJIbHbIX peakLnax

[IpoAYyKTbl BOCCTAHOBJ/IEHUS A30Ta:
= KoHueHTpuposaHHas HNO,: N*> +1e — N**(NO,)
(Ni, Cu, Ag, Hg; C, S, P, As, Se); naccusupyet Fe, Al, Cr
= PasbasnenHas HNO,: N*> +3e — N (NO)
(Metannel B 9XPHM Al ...Cu; HemeTtannel S, P, As, Se)
= PasbasnenHas HNO,: N*> +4e — N*' (N,0) Ca, Mg, Zn
= PasbasnenHas HNO,: N*> +5e — N°(N,)
= OueHb pasbasneqHas: N+ 8e — N (NH,NO,)
(akTMBHbIE MeTannbl B IXPHM go Al)



ANropuTM pacCTaHOBKM

* k03 b1LUNEeHTOB

1.VkasbIiBaeM CTEIIEeHU OKUCJICHUS
XUMHUYECKUX DIIEMEHTOB

HCI + MnO2 = Cl2 + MnCl2 + HZO

+1-1 4 -2 " 1 -2
HCI + rano —> CI ' Mﬁ(:l} ﬁzo



+1-1 +4 -2

+1 -
| HCl + MnO, —> CI + Mn(:|2+ H20

= 2. COCTaBIAEM SIEKTPOHHBIC YPABHECHMUS,
B KOTOPBIX YKA3bIBAEM YHCJIO OTIAHHBIX U
IIPUHSTBIX 3JICKTPOHOB

-1
2C| - 2e :(:l0 2

+4 +2
Mn +2e=Mn |2




+

B pe3yibrare noayuyuTcs XUMHUYECKOE
YpaBHEHHUE:

4HCI + MnO, — Cl_+ MnCl_+ 2H O
2 2 2



* lomMalLHee 3aaaHme

1. Haintu cTeneHb OKUCIIEHUA XJ10pa B COSIMHEHUSX :
1) KCI™ O3,

2) Ca(Cl™0y4)4
3) Al(Cl*09)3

2. PaccraBbre K03 duimentsl B OBP peaknuy UCosb3ys
METO/I DJIEKTPOHHOTO OanaHca

mt+H-S0; - ZnSOs+ H>



