[Mpe3eHTauusa «YnpaxHeHue B
paccTtaHoBKe KoadpdunumeHToB
B OKUCIIUTESIbHO-
BOCCTAaHOBUTENbHbIX peaKkuusax
MeTOOO0M 3JIeKTPOHHOro

oanaHca»
KazaHueBa EBreHnss AHgpeeBHa

yuuTesnb XMMnUun
MOY wkona Ne12
r. XyKoBCKnu



Aneopumm paccmaHO8KU
KoaghgpuyueHmoe e OBP memodom

3annunre SAEKRAHHO20 banaHca
C+HNO, — €O, +NO +H,0

1).Onpe.qenMTe cTeneHb OKUCIIeHUns Kaxkgoro XxumMmm4yeckoro
dJIeMeHTa

C’+H'N*0?, — C"0™, + N0 +H",0™

2).Hanpgute anemMeHTbl, y KOTOPbIX U3MEHUIIaCb CTeneHb

OKUCIEeHUR, nodyepkHUmMe ux

C°+ H'N" 0™ , C*0™ + N0+ H",0

3).HanuwunTe cxemMbl NPoLECcCOB OKUCIIEHUSA U BOCCTaHOBEHUSA
C’-4e — C" (OK-HMe, B-Nnb)
N**+3e—N*? (B-HUe, OK-Ib)

4).Hangnte KoacphvLuneHTbI

3 C’-4e — C** (OK-HMe, B-1b)

4 N**+3e—N*? (B-HUe, OK-Nb)

5). MpocTaBbTEe HanaeHHble KO3 pnLUMeHTbI B CXxeMy peaKkLuu
3C" + 4H'N"02, -3 C*0"2 + 4N*2072 + 2H*,0™

6).YOeanTechb B NpaBUNbHOCTU MPOCTaBJIeHHbIX

Ko3adphuumMeHTOB, caenas NPOBEpPKY NO Kucrnopoay

12 atomMmoB «O»=12 atomoB «O»



Paccmaebme KoaghpuyueHmsol
MemoOOM 3JIeKMPOHHO20
6anaHca

l1Ipoeepb

NH*, + 0°, —N*20" %+ H*,07
4 N3-5e—N** (OK-HuUe, B-Nnb)
5 0° +4e—207? (B-HUe, OK-Nb)

4 NH*, +50°, —4N"20" 2+ 6H* 0™
B-J1b OK-J1b



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20
6asiaHca
2).NH,+0, — N_+H0
llpoeepsb

NH*, + 0°,—N° +H* 02
2 2N7-6e— N° (OK-Hue, B-Nnb)
3 0° +4e—207* (B-HMe, OK-Nb)

ANH*, +3 0°,—2N°, + 6H" 0™
B-J1b OK-J1b



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20
6asiaHca
3). C+H SO, — CO,+SO, +HO0
llpoeepb

C°+H* $*®02, —» C"072 +S"02 +H* 07
1 (C°-4e — C*(OK-HMe, B-Nnb)
2 S"+2e— S*(B-Hue, OK-Nnb)

C° +2 H"ZS""O'z M C”‘O'z2 + 25"‘0'22 + ZH"ZO'2
B-lb OK-Nb



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
4). Al +V,0, — ALO,+V

l1poeep
b
Al°+V*® 02 — Al 072 +\°
5 Al°-3e — Al*® (OK-Hue, B-1nb)
3 V*®+5e—V’ (B-HMe, OK-Nb)

10A1 *+3V*® 02, — 5AI* 072 + 6\°
B-JIb OK-J1b



Paccmaebme kKo3ghpuyueHmsbli
MemodOooOM 3J/IEKMPOHHO20
6asnaHca

5). NH,+ SO, — N,+S+H0

e [Ipoeepb

NZH*, + $*0 — N° +S°+H* 0~
2 2N7-6e— N° (OK-HMe, B-Nnb)
3 S"4e — S° (B-HUe, OK-Nb)

4N‘-"H"3 +3 S"‘O‘zz — 2N°2 +3S° + 6H"20'2
B-Nb OK-Nb



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
6). MnS + HNO, — MnSO, + NO, +H,0

l1poeep
b
Mn+zs-2 + H+N+50-23 N Mn+zs+60-24 + N+4O-22 + H+20-2
1 S?2-8e— S* (OK-HMe, B-Nb)
8 N*+le — N*(B-HUe, OK-Nb)

Mn+zs-2 + 8H+N+.'j0-23 s Mn+zs+60-24 + 8N+40-22 + 4H+20-2
B-J1b OK-J1b



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
7). ZnS+0, — ZnO + SO,

l1poeep
b
Zn*2§2+ 0°, — Zn*2072+S"0?2
2 S?-6e— S*(OK-HMe, B-Nnb)
3 0°+4e —207(B-HUe, OK-Nb)
2Zn*’$? +30°, — 2Zn"?07 + 25™07

B-J1b OK-J1b



Paccmaebme KoagpgpuyueHmsoli
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
8). KI + Cu(NO,), — Cul+1,+KNO,

llposep
b
K™ + Cu+2(N+5O-23)2 — Cu'l” + Ioz + K+N+50-23
1 2I"-2e—1°,  (OK-Hue, B-Nnb)
2 Cu*+ 1e— Cu* (B-HMe, OK-Nb)

AK'T™ + 2Cu*3(N*°072)), — 2Cu'l™ +I°, + 4K*N"02
B-J1b OK-J1b



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
9). FeCI3+ H,S— FeCl, + S + HCI

llpoeep

b
Fe**CI", + H*,S™—Fe*Cl", + S+ H'CI”
2 Fe**+le—Fe*™ (B-HMe, OK-Ib)
1 S2-2e— S°(OK-HMe, B-Nnb)

2Fe™Cl, + H* S2—2Fe*2Cl + S°+ 2H*CI"
OK-J1b B-J1b



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
10). NH,+ CuO— N, +Cu+H,0O

llpoeepb

NH*, + Cu*202— N°_ + Cu® + H*,0
1 2N -6e— N°  (Ok-Hue, B-Nb)
3 Cu*?+2e— Cu® (B-Hue, OK-1b)

2N'3H"3 + 3Cu*?0?%*— N°2 +3Cu’+ 3H"20'2
B-Ib OK-INb



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
11). Ca,(PO,), + C+SiO, — CaSiO, + CO + P

llpoeep
b

Ca+23(P+50-24)2 + Co + Si+40-22 N ca+25i+40-23 + c+20-z + Po
2 P*t5e— P°(B-Hue, OK-Nnb)
5 (C%°-2e— C*2(OK-HMe, B-Nb)

Ca* (P*07,), +5C° + 35i*'0™ —3Ca*?Si**0™?, +5C*?07 + 2P°
o-Nnb B-Nnb



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
12). HCl+ HNO, — Cl,+ NO + H,0

[MpoBep
b
H'ClI" + H'N**02, — CI°, + N*2072 + H* 0
3 2CI" —2e— CI°, (OK-HMe, B-Nb)
2 N*+3e—N*? (B-HUe, OK-Nb)

6H'CI™ + 2H'N**02, — 3CI°, + 2N*?0% + 4H* 0™
B-J1b OK-J1b



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
13). CrO, + H.S+H SO, —Cr (SO,), +S+H.O

[MpoBep
b
Cr+60-23 + H+zs-2 + H+ZS+60-24 _)cr+32(s+60-24)3 + SO + H+20-2
2 Cr**+3e—Cr* ( B-HUe, OK-Nb)
3 S2-2e— S° ( OK-HMe, B-Nb)

2Cr*072 + 3H",S7 + 3H* §"072, —Cr* (5*°02,)_ +35° + 6H* 0™
OK-J1b B-J1b



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
14). CrCl, +HCl+ 0O, — CrCl, + H,O

[MpoBep
b
Cr?Cl, + H'CI" + 0°, — Cr**CI", + H*,0™
4 Cr?*=1e—Cr*? (OK-HUe, B-Nnb)
1 0°, +4e—2 0 (B-HUE, OK-1b)

4Cr2CI, + 4H*Cl + 0°, — 4Cr*3Cl, + 2H* 0™
B-J1b OK-J1b



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
15). P+ HNO, + H O— H.PO, + NO

[MpoBep
P° + H'N*0™ + H*, 05— H*,P*°0, 2+ N*>0™2
3 P°-5e— P** ( OK-HUe, B-Nb)
5 N**+3e—N*? ( B-HMe, OK-Nb)

3P°+5H'N"02 +2H",07?—3H" P*°0, 2+ 5N*202
B-Ilib OK-Jib



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
16). KMnO, + HCl — Cl_+ MnO, + KOH + H,0

[MpoBep
b
K'Mn*’072, + H*CI —>CI°, + Mn*2 Cl -, + K* CI"+H* 02
2 Mn*’+5e — Mn*? (B-HUe, OK-Nb)
5 2CI" —2e— CI°, (OK-Hue, B-Nb)

2K*Mn*707%, +16 H*CI"—5CI°, +2 Mn*2 Cl ~_+ 2K* CI+8H* 02
OK-J1b B-J1b



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6anaHca
17). KMnO, + NH, — KNO, + MnO, + KOH + H,O

[lpoBep
K'Mn*’02, + NH*, —K'N®02 + Mn"02 + K'OH* + H* 02
8 Mn*’+3e— Mn** (B-Hue, OK-Nnb)
3 N3-8e— N** (OK-Hue, B-Nnb)

8K*Mn*’072, + 3NH*, —3K'N**02, + 8Mn*0"2, + 5K*O~2H"*
OK-J1b B-J1b +2
H*0"



Paccmaebme koaghpuyueHmsbi
MemodOooOM 3J/IEKMPOHHO20

6asiaHca
18). Zn + HNO, — Zn(NO,), + NH,NO, + H.O

[MpoBep
b
Zn’+ H'N**0"2, —>Zn*3(N**02)) +NH*,N*02 + H*,0
4 Zn-2e —Zn*? (OK-HUe,B-Nb)
1 N**+8e— N3 (B-HMe,OK-Ib)

4Zn°+ 10 H'N*°072, -4Zn*?(N*°02 ) + NH*,N*°02_ + 3H* 0
B-J1b OK-J1b






