OKUCANTENTbHO-
BOCCTAHOBUTE/IbHble peaKkumnn B
3a4aHUM 30 El2 no Xxumunu



Jns Beinmonnenus 3aganuit 30, 31 ucnonp3yite caeayronmi nepeyeHnb BeIeCTs:

MepMaHraHar Kaaus, ruapokapOOHAT Kanus, CyabuT Hatpus, cyabdar Oapus,
FHJAPOKCHJL Kauus. JJonycTHMO UCIOIb30BaHKE BOAHBIX PACTBOPOB BEILECTB.

U3 [PCAIOKCHHOI'O INECPCYHA BCLICCTB BbI6CpHTC BCLICCTBA, MCIK/Y KOTOPbIMH
BO3MOKHA OKHCJIIUTCIIbHO-BOCCTAHOBHUTEIIbHAA PCAKIIHUA, H 3alTHIIATE YPABHCHHEC

910l peakuuu. CocTaBbTe JJIEKTPOHHBIM 0anaHC, YKaKUTE OKHCIUTEIL U
BOCCTAHOBUTE/Ib.




OKUCSIATESIb



BOCCTAHOBUTEJSIb



TeopeTu4yeckue ceseeHUA.

lNMepmMmaHraHar Kanua Kak OKUCNMTenNb.

KMnO, + sBoccranosutenu —

B kucnon cpege MIn+2 B HeiTpanbHoi cpeae VMIn T2 8 wenouHoi cpeae Mn ¢
(cons  TOW  KWACNOTLI,  KOTOpas MnOs | Mawnransar (KoNmO, unu
y4acTsyeT B peakuuu) KNaAMNnhO,. Na,MnO,)-

AMnSO,, MnCls

OuxpomMaT 1 XpoOMaT KaxK OKMCNUTenu.

K5CrsO- (kucnas um HewTpanshan cpeaa), K2 CrO 4 (wenounan cpena) + sBoccraHoButenu —>
Bceraa nonyuaercs Cr 3

Kucnas cpeaa HelTpansHas cpena wienouHas cpeaa
Conu Tex KUCNOT, KOTOpble€ YYacTBYIOT B Cr (OH), K3[Cr(OH)g| 8 pacreope, K,CrO;
peakumu: CrCl,, Cr, (804)3 wu KCrOs; s pacnnase

MNoBbiWweHWe cTeneHen oKucneHnsa XpoMa u MmapraHua.

Cr "3 + ouenb cunbhbie okucnurenu — Cr 6 (Bcerga HesaBMCcUMO OT cpeabl!)
Cr.03, Cr(OH)s3, CONwU, |+ OYEeHb CUNBHbBIE OKUCIUTENN: LenoyHan cpeaa:
rMAPOKCOKOMMNITEKCHI a) K NOj, kucnopoacoaepxatuue obpasyercs xpomart K- CrO
conu xnopa (B LWeno4yHom pacnnase)
6) Cls, Bro, H;O5 (8 wenouxom
pacTsope)
Cr(OH) 3, conu + O4YeHb CUNbHbIE OKUCNUTENU B Kucnan cpepa:
kcnoin cpege (HNOg3; wunu obpasyercs auxpomar KoCr,O-
CH3;COOH) :PbOs, KBiO; wwm AnxpomoBas Kucnora

HQCI‘QOT
Mn +2-+1 — okeua, ruapokcua, [+ o4eHb CUNbHBIE OKUCIUTENN: LllenoyHan cpeaa: VMIn %
conwu K NOg;, kucnopoacoaepxawme K; NMnO, — manranar
conu xJsiopa (B pacnnase)
ANnt2— conu + O4YeHb CulbHbIE OKUCNUTENMU B Kucnas cpeaa: NMIn+7
kcnon cpege (HNO3 wnu K MnO, — nepmanranar
CH;COOH) : H MnO, — mapranuesasn kucnora

PbO,, KBiO;




Peakuuu AMcnponopuMoHUpPOBaHUA — 3TO pPeakUMu, B KOTOPbIX OAWH U TOT Xe 3NEeMEHT ABNAETCA U OKUCNUTENEM, U BOCCTaHOBUTENEM,
0QHOBpEMEHHO U NoBsbllWan, U NoOHWXanA CBOK CTeneHb OKUCNEeHUA:

3Cl, + 6KOH s 5KCl + KClO; 4+ 3H,0

HucnponopyuoHuposaHue Hememarnos — cepbl, gpocgopa, 2ano2eHos (Kpome pmopa).

Cepa + Weénoys — 2 conu, cynbua v CynbduT MeTanna (peakuua uaer npu Q0 _y g-2, St
KUNsiYeHuu)

®ocdop + wenous — hochur P H 4 u cons runodocur KH-P O, (peakuus po _, p-3, p+l
WAET NPYU KUNSYEHUK)

Xnop, 6pom, von + Boaa (6e3 Harpesanus) — 2 enorel, H C1, HC1 O P = OOl
Xnop, 6pom, oA + wenodb (6e3 Harpesanus) — 2 conu, K Clu K Cl O u sopa 2 ol
Bpom, woa + soaa (npy Harpesanuu)— 2 kuenotel, H Br, H BrO, CL s O CI+5
Xnop, 6powm, uop + wenoub (npu Harpesaruu)— 2 conu, K Clu K C10;usona 2 gl

HucnponopyuoHuposaHue okcuda asoma (V) u coned.

NOs + Boga — 2 KUCNOTbI, a30THARA ¥ a30TUCTas N+ s N*3y N+5
N Oj + wenoyb — 2 cONM, HATPAT U HUTPUT ; " .

KyS0;, iy cynbua 1 cynbaar Kanus G+4 3 §-2,9+6
K C1 04 15 2 conw, xnopua v nepxnopar K C1 0, QIS — Cl-w CI*




OKUCIIUTESIN

Kucnopogcogep>xawiue KUCNoTbl:
H,S0,, HNO,, HMnO,
1 ux conu: Na,SO,, KMnO,, K2Cr_0@r
Kucnopoacogaepxalume KUCNoTbl ranoreHos:
HCIO, HCIO,, HBrO,



OKUCIIUTENA

[anoreHsb! B ntobon cpeage

Mepekucb B KUCNou cpeae



BOCCTAHOBUTESIA
H202
0o O,



BOCCTAHOBUTESIUN

beckucnopogHsbie kucnotbl: HCI, HBr, HJ, H,S
f'Mapuabl WEeNo4YHbIX
1 Wweno4yHo-3emenbHbix metannos: NaH, CaH,
Metannbl B HU3LWEN CTENEHU OKUCNEHUS:

Sn?*, Fe?*, Cut



BOCCTAHOBUTESIA
Mn2+

B KUCNOWU cpeae - MmapraHuosas KmMcnora, conu

B LLIENOYHOMU cpeae - MaHIraHaThbl



CEPA

S + 2H5504(koHu.) = 35S0, T +2H->0
6HNO;3, oy +S = H2504 +6NO; T +2H,0
S+ 2HNO3p..6) = H2SO4 +2NO
K>Cros0O7 + S = Cr.03 + K250y
35S +6NaOH = Nay;SO3 +2Na,S + 3H,O
385 + 2H>0(nap) = 2H> S + SO-



MPUMEPDI
Hs0s +2KI1+ Hy 504 = I, | +K2504 + 2H50
H;05 + NaySO3 = Nay SOy + Hy0
Mn(OH)s + HyOy = MnOy + 2H50

PbS 4+ 4H50y = PbSO4 + 4H50




[MPAMEPbI

2KMnOy + 5H,0; + 3H3S04 = 50, T +2MnSOy + K250, + 8H,0
Cly, + HyOy +2NaOH = 2NaCl + 2H,0 + Oy 1
AgNO; + HyOy = 24g + O3 t +2HNO;
KIO; + H,Oy = KIO3 + H,0 + 05 1
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Kpurepun onennganns, B
KOTOPRIX ODOTHAYCH B
WIEMEHTRI OTRETA

Or1Ber npasHIBLHLIA H

ORI

. BLIOPAHBLI
penecIsa, U 3alnHcalo
YPaBHCHHC

OKHC IHITCILHO-
BOCCTAHORHUTCIILIION
pCaKiMm;

. cocraniTen
AICKTPOHHLIA  Owiasc,
YKa3aH OKHCAMICIL ¢
BOCCTAHOBHTIC I

PeRoMeRIanmm no oNeHnBaN N0 OTHCTLHLIX NIEMERTOR
OTHCTA
N PEIIENND ROTMOENIX IIM.’IGMINI (‘ll'l}'.llll“

OCHOBHBIC WICMCHTEI OTBCTA
I. Cmasumca | oaia eciu anopansl seuiecmea uz
CRUCKA, U COCMUBICHO MOAEKVIRPHOE YPUAEHEeHUE
OKUCTUMETBHO-GOCCIMIAHOSHIMEAL O peakuuu
MENCOY HuMU:
® H3 NPHUBCIACHHOIO B YC/IOBHM CITHCKAa BCIICCTB
BLIOpPAHLI TC BCUICCIBA, MCAKIAY KOLOPLIMM
NpoTeKaeT OKMCIIHTEILHO-BOCCTAHOBHTE ILHAS

PCAKILLMA

® [PaBHILHO COCTARICHBI (POPMYIILI IPOAYKIOB
TOH ORKHCITHTEILHO-BOCC TAHOBHTENLHO M
PCAK LM

® PACCIAB/ICHbI BCC KOMppHIMCH TN B
YpaBsHCHHH (1p# FTOM JLONYCTHMO

HCTIOTL3OBAHHE KpaTHRX Koxpdunmenton, B
TOM YHCIC H JPOOHLIX ).




Honoanumensnee PEKOMEHOAIUU, KOmopbie
HEOOXOOUMO  VUUMBIEAmMS 6 CIVYAE RPpoDteMHsx
CUMvaifin:

— B Ka4YeCcTBe HCXOJIHBIX BEHICSCTB (OKHCIIHTEIS H
BOCCTAHOBHTEIIN) MOIYT OBITHL HMCNOALIOBAHE
TOMBKO BCHICCTRBA H3I NMPCTTOACHHOTO CITHCKA
(BOJIAa HCHOAL3IVECICH B KauecIse cpe/inl
MPOTEKANTHS peaKkitii);

— peaKkiMH paidlomeHHd CHOKHBLIX BCHICCTB HE
MOIVT OBITH NPHHATHEI B KAYECTBE RBREPHOIo
OTBCTA, TaK Kak [0 VCIOBHIO  3ajanus
TpedyeTcss  BRIOpaATh  «BENecTBa, Mexcoy
KOMopbsiMu. ... »)

_




2.

Cmaeumcs / oa ia cocmaeaicenue

FNEKMPOHHOZO owranca npu ycClosuu, eclu?

HPABH/IBHO  VKA34HB  CICHCHH  OKHUC/ICHUS
WICMCHTA-OKHCITHTE A H ICMCHTa-
BOCCTAHOBHTCJIA, YHaCTBYIOIMX B Ipoileccax
OKHCASTHA ¥ BOCCTAHORICITHA;

WICSKTPOHHBIH  OalaHe  MOXHO  CYHTAThH
COCTABICHHBIM BCPHO B CIY4Yac, ¢CIH oOBIM
cnocobom  OVieT  MNOKasaHo, 4TO  YHCIO
OTJAaHHBIX  BOCCTAHOBHTEIEM  WICKTPOHOB,
PAaBHO HYHCIAY JICKTPOHOB, MNPHHHMACMbBIX
OKHCITHTCIICM: IO MOTYT OBITH
KOXDOHIHCHTEL B YPABHCHHH PCAKIIHM. MOI'YT
OBITH yKa3lankl MHOKHTEIH 3a BCPTHKATLHOMH
HepTOH. MOKET NPHCYTCTBOBATL CIIOBECHas
3AMHCH O YHCIE OTAAHHBIX H NPHCOCIHHEHHRIX
WICKTPOHOB, MOKCT OBITL HCIIOALIOBAN MCTO/L
Noaypeakiiil (YIeKTPOHHO-HOHHLIH Bananc);

® VEaiamn OKHCITIHTEIh H BOCCTAHOBHTCITL.




ﬂOIJ‘OJHNDl&?bHNé’ pexo.wendmmu, Komopsie
HEOOX0O0UMO yuumbiéams 6 CIVHae npooIeMIbIX
cumyanuil,
=  CICIHCHbL OKHCJICHHA () MOXKCT HC YKa3biBATHCA
IKIAMEHY EMBIM
— €CIM CICHEHb OKHCICHHA HE yKasaHa, 10
cunTarhL o€ pasHoi 0
=  CYHTATh  BePHBIMH  3anMCcH, NOJ00OHLIE
creaviomum «Cl'», «Cl» | «2Cr™», «Cr'%»,
KOTOPBIE OJK3aMCHYEMBIH HCMONBI0BaAA [IPH
VEQ3aHHH CTCHCHH OKMCICHMA:
— CYHTATh HEBCPHLIMH  3AIHCH, NOM00OHEIC




caeaviomum  «N2¥», «Cn®»  (wm «N2 7w
«Crz »);

HATHYHC B oTBETE IKIAMCHYCMOI O
GIAUMOUCKNOUATOUfUX Cyxcoenutl HIH
obolmavenwii chaeIyeT paccMaTpPHBAThH  Kak
axt HeCHOPMHPOBAHHOCTH YMEHUS
HPHMCHATH JAHHBIC 3HAHHUA (HALIPHMCP, 3HAKH
«+» H «—» B 3aIHCH VICKTpOHHOI0 Oananca He
COOTBETCTBYIOT HPHPOJAE OKHCIHTENS HIH
BOCCTAHOBHTCIA ),

FK3AMCHY CMBIH MOKCT:

— B KaYCCTBC OKHCIHTICIS M BOCCTAHOBHTCIIA
yKaiaTh WIeMeHTH B COOTBETCTRYIONEH
CTPOYKE WICKTPOHHOro Oanadca, WIH
OTCIbHO BRITIHCATL (OpMY/IBI /Ha3BalHA
BCLICCTE.

— 0003HAYHTE OKHCIHTETh U BOCCTAHORHTEh

zaxe onuoii GyKegfi («B» 4 «On).




B ciay4ae ecad BupiOpanbl BemecTsa M3 CITHCKA,
MCALY  KOIOPHIMH  HCBO3ZMOKHO  1IPOICKAHHC
OKHCIHTETbHO-BOCCTAHOBHTE/IBHOH peakilHH, To 3a
MOJCKYJASpHOC ypaBHeHHe crasuics 0 Oawios
WIeKTpoimbii Gananc ne onenunaercs — 0 dawion.

B cayyae ecad BmOpannl  BemecTna, Mewly
KOTOPbIMH BO3MOMKHA OKHCIHTEbHO-
BOCCTAHOBHTC/IBHAA PCAKIIHA, HO onyimeHa(-bi)
OomMOKA(-H) B OHPEICICHHN COCTABA NPOJIVKTOBR
peaknuu (K npuMepy, He VYTECH XapakTep cpeiin
pacTBopa), TO 3a [ICPBLIH WIEMEHT OTBeTa (YPaBHCHHE
peakimu) crasures 0 Oa/L10B, a HMCKTPOHHLIA Dananc
OLCHHBACICA  [PHMCHHICIBHO K COCTABICHHOMY
MC3AMEHYEMBIM YPABHEHHIO PEaKITHH.

Ecam B orpere K JaHHOMY 3a1aHHI0 Oyavr
NPHBCICHBI YPABHCHUA HECKOILKHX peaknwmii, 1o’
HPOBEPHCTICH TOUBKO HEPBOC M3 HUX.



