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OTBeTbl HaunHaTCA Ha cTp. 28. CMOTpeTb 3anncb BebnHapa:
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PR H.SO Mo»KeT ToNbKO MPUHMMAaTb 311EeKTPOHbI
2 4 .
OyHkuma B OBP: Tonbko okucnuTens
+4 + K,SO3;  O6nactb npomexyTouHbix cTerneHeit okMcneHns
| Mo»eT 1 NPUHUMATb, M OTAABATb SNIEKTPOHbI
®OyHKuma B OBP: Kak okucnnTenb, Tak
| 1 BOCCTaHOBUTENb (0AHa U3 GyHKLMIA
B S MOXeT Npeobnagathb)
MoxeT ToNbKO 0TAaBaTh NEKTPOHDI
o e Nazs o ]
min yHKUmA B OBP: TonbKo BoccTaHOBUTENb

0 TUNUYHbIE OKNCNTNTENB/BOCCTAaHOBUTESb HE BCeraa
TONbKO OKUCINTENb/TONBKO BOCCTAHOBUTENb

B3anmopencreBue NnpocTbixX BelecTs

[1] Na + S -
[2] _ Li+_ O, ——= -
31 P+ ___Oyme) —>
stepenin.ru -

El no xumuu u 6uonorun u @stepenin m @stepenin10 ) @chem4you_ege


https://stepenin.ru/go/Tg2qlKDq
https://stepenin.ru/go/cihWHTn0
https://stepenin.ru/chemistry
https://stepenin.ru/chemistry
https://t.me/chem4you_ege
https://t.me/chem4you_ege
https://t.me/chem4you_ege
https://www.youtube.com/@stepenin/featured
https://www.youtube.com/@stepenin/featured
https://www.youtube.com/@stepenin/featured
https://vk.com/stepenin10
https://vk.com/stepenin10
https://vk.com/stepenin10
https://stepenin.ru/lesson/1109
https://stepenin.ru/go/neorg-100-ovr
https://stepenin.ru/go/neorg-100-ovr
https://youtu.be/YgEhHExy8bA
https://youtu.be/YgEhHExy8bA
https://stepenin.ru/go/neorg-100-ovr
https://youtu.be/YgEhHExy8bA
https://stepenin.ru/lesson/1109
https://stepenin.ru/go/cihWHTn0
https://stepenin.ru/go/Tg2qlKDq

Z]

- A .
Monyrogoson Kypc 5‘“’% Monyrofosow Kypc Eﬁg&'
Kaxkabin noHepenbHuk 17:00 XUMuA *,gﬂgﬂ ouonorus o ,;;:*

TpeHaxep «100 OBP no HeopraHuke ana ErMN»

[4] Na + o, ——

5] _ Fe+__ Cl, ——~

OKncneHve 6MHapHbIX COeANHEHN

Mpw B3aumogencTeum 6UHAPHbIX BELWECTB C N30bITKOM
Kucnopoga o6bi4HO 06pasyoTCa ABa OKCMAA.

O6xur cynsdugos Peakuuu ¢ kapbupamm
27nS + 30, = 2Zn0 + 250,1 Al,C; + 60, = 2A1,0; + 3CO,1
2AL,S; + 90, = 2ALO; + 650,71  SiC + 20, = SiO, + CO,1

Kapbup kpemuun (IV)

. r +2 o ANy KapbopyH
Cu,S + 20, = 2Cu0 + SO, Wi KaPGOpYHA
+2 +3 4
4FeS, + 110, = 2Fe,0; + 850,

Mupur (aucynsdua)

Cu—CunFe—Fe | 5‘%{ '
v T

A
FopeHne neTyumx BOAOPOAHBIX COeANHEHUI L0BABUM OTONK

2H,S + 30, = 2H,0 + 250, @ 4NH; + 30, = 2N, + 6H,0

SiH, +20,=2H,0 +Si0, @ 4NHs;+50, = 4NO + 6H,0

6] _ ALG+_ O, ——
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TpeHaxep «100 OBP no HeopraHuke ana EMN n 10 knacca»

8] _ PH;+_ O, ——

BocctaHoBneHue meTannoB 13 NX OKCUAOB

PAp akTMBHOCTW MeTannoB / aNeKTPOXNUMNYECKUIA PAS HanpaXeHnA

LiRb KBaSrCaNa MgAl MnZnCrFeCd CoNiSnPb (H,) SbBiCuHgAgPtAu

nx okenp + H,,C,CO, Al nnn Mg L meTann

@1 _ GO+ C ——

[111] _ ZnO+__ _CO ——

[12] _ CuO+__ Al ——
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TpeHaxep «100 OBP no HeopraHuke ana EMN n 10 knacca»

PaCTBOPEHVIe dKTUBHDbIX MeTa/IJ/10B B BOe

|
1

1 Hioos [13] Na + H20 —_—
Bogopon
3 4
2 Lieos 01
Tt puynnii _—
1 12
3  Na229 31
Harpuit arHui
19 20
4 Ks910 Caasops -
Kanuin Kanbuuin
29 30
6355CU | 6539ZN
Megb Lnkk
37 38
5 Rbssa7  Srsze [14] Ca+ Hzo _—
Py6uguit CrpoHuuin
47 48
10787Ag 11241Cd
Cepebpo Kagmuin
55 56 E—
6  Csi291 Baizzss
Lle3uia bapuin
79 80
19697 Au | 20059 Hg _
3onoto PryTo

B3avmopgencreme NpocCTbiX BEWECTB CO LeNoUblo

s OE)=IOH)

Na

He pearupyiot

Mg Al Si

conb +H,

PacTeT anekTpo-

30(3) > 30(H) ——> OoTpULaTeNbHOCTb

P 3

AMCNPONOPLMOHMPOBaHMNE

3J/1eMeHTOB

Cl,

[15] _ Al+__ KOH+__ H,0 ——>

tO
—

[16] ____Zn+___ NaOH (pacnnas)
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to
[17] - CI2 + . NaOH (p_p) _—
0-5°

to

200 P+ NaOH+_ _ H,0 =

TyT 3anuwmn ypaBHeHune
pacTBOpPEHUA KpeMHUA Si
B pactBope KOH:
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B3avmopencreme NpocTbiX BeWECTB C KOHLEHTPNPOBAHHOWN CEPHOW KUCNOTON

+4
TUNNYHBIA ——> SO fa3 ¢ peskum
npoayKT 2 | 3anaxom
PazbaBneHHas + KoHueHTpuposaHHan
Me (neBee H) (06b14yHO 98%) 0 "
O ik 1 k7 6 peaKo S bnegHo-xenTtbin
0ocafoK

> HyS0,

=2
HI . H S la3 C HeNpUATHbIM
i s 2 3anaxom

HeKkoTopble
meTannbl

Metann + H,SO4 ony) = CynbdaT metanna + H,O + coepgnHeHune cepbl

naccmBauus % He
Il s

(+3) (+3)
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi Cu Hg Ag Pt Au
‘ +2) (+2)
———— Pearupyot c pa3baBneHHol cepHon kucnotom (H,) ——

tO
[21] ___Fe+__ H,SO;4ony) —

tO

[22] _ Al+__ H,SO4 oy —

[23] __ Zn+__ H,SO,omy ——
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TpeHaxep «100 OBP no HeopraHuke ana EMN n 10 knacca»

[24] - C+ N HZSO4 (KoHL.) ——

[25] _ P+__ H,S0;omy —

[26] _ S+ - HZSO4 (KoHL.) -

B3anmopencreue npocTbix BeLLECTB a30THOW KUCIIOTON

Kucnota KOHUeHTpupoBaHHaA?

quJ—HET\

NO EcTb noackasku nnm
2 Kakue-To ycnosua?

/—D,A——J——HET\

Bbibuparn no

noacKaskam
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TpeHaxep «100 OBP no HeopraHuke ana EMN n 10 knacca»

[27]1 __ Ag+__ HNO; oy —

[28] ___Zn+__ HNO;(u6) —

[29] ___Mg+___ HNO; gy pass) —

[30] ___Fe+__ HNOj;ouy, e

311 _ P+__ HNO;jouyy ——
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TpeHaxep «100 OBP no HeopraHuke ana EMN n 10 knacca»

[32] __ I, +

HNOS (koHL.) -

[33] __ C+_

H N03 (koHL,.) —

Apyrue peakuun ¢ KOHUEHTPUPOBAHHOW CEPHON KNCNOTOMN

C yem pearupyert

C HemeTannamu:
Tonbko P, S, C (yrons, rpadur)

C BOAOPOAHBIMU COEANHEHNAMM:

PH;, H,S, HBr, HI

YpaBHeHuA peakyum

2P + SHZSO“(KONI{) - 2H3PO4 + SSOZ + 2H20
S + 2H,504 o) = 2H20 + 350,
C + 2H;SO4 oy = CO; + 2H,0 + 250,

PH3 + 4H2$O4(K0Hu.) - H3PO4 + 4502 + 4H20

2HBr+ HZSO4(K0Hu.) = Brz + SOz + 2H20
8H| + HZSO4(KOHL(.) = 4'2 + HzS e 7 4H20

C 6pomuaamu, noampamu,
cynbdupamu

+3)

C coepguHenunamu Fe*? (— Fe

C coeguHenunamu Cr*? (— Cr*?)

C coeauHennamu Cu*' (— Cu*?)

stepenin.ru

E no xumum n 6uonorun

2NaBr + ZHZSO“(KOHL@): Brz + 502 + NaZSO.; + 2H20
8K| + SHZSO“(KOHu.): 4'2 it st + 4K2504 + 4H20

2Fe0 + 4H,;S0, o) = F2(S04)3 + SO, + 4H,0

2CrO + 4H2$04(K0HL[.) = Crz(504)3 + 502 + 4H20

CU;O + 3HZSO4(KOMu.] = 2CUSO4 + SO) + 3H20
2Cul + 4HZSO4(KOHL|.) = 2CUSO4 + Iz + 2502 + 4H20

:EI
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TpeHaxep «100 OBP no HeopraHuke ana EMN n 10 knacca»

[34] - HI + _ HZSO4 (KoHU,) :
[35] R HZS +_ H SO4 (KoHW,.) :
[36] _ CUZS +__ HZSO4 (Konw) — =
[37] - PH3 + H SO4 (KoHL.) —>

[38] ___ Mg;P, +

_ HZSO4 (koHU,)
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Apyrue peakunm ¢ KOHLUEHTPUPOBAHHOW a30THOWN KNCIOTOMN

C yem pearupyer YpaBHeHua peakuni ‘

C sopopoaHbimu coeguHeHunamu: | PH; + 8HNO; .,y = H3PO4 + 8NO, + 4H,0 i

PH;, H,S, HBr, HI H,S 4+ 8HNO; = H,SO,4 + 8NO, + 4H,0
C cynbdpupamu, cynodutamm, ZnS + 8HNO; (o, n = ZNSO,4 + 8NO, + 4H,0
6poMugamu, noguaamm Na,SO; + 2HNO;,,,, )= Na,SO,4 + 2NO, + H,0

C coegureHnamm Fe*? (— Fe*3) Fe(OH); + 4HNO; ()= Fe(NO;); + NO, + 3H,0
C coeguHeHuammn Cr+2 (— Crt3) CrO + 4HNO; 4,y = Cr(NO3); + NO, + 2H,0

C coeguHenuammn Cu*' (— Cut?) Cuy0 + 6HNO; ) = 2Cu(NO;); + 2NO, + 3H,0

[39] - 502 + - HNO3 (KOHL[.) _

[40] _ Fe(OH)z +_ HN03 (koHuw) =

[41] - Felz +__ HNO3 (KOHLL.) -

[42] _ ZnS+_ HNO3 (koHL.)

stepenin.ru
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OBP c yuacTmem nepmaHraHaToB

o MO,
+7 +4
[ | KMnO4 —————HenTpanbHasa Nlno2 l 5 gzg‘:g‘(
+2 .
Kncnas ; M?SO4 g:z::::ibm

[43] __ HCl oy +___ KMnO, —>

[45] _ H,O,+__ KMnO,+__ H,SO, ——
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[47] - 502 + . NaMnO4 (chn.cpena) + - Hzo —_— >

[48] _ KI+_ KMnO4 (wen. p-p)

[49] _ SiH,+_ KMnO,+__ KOH — >

[50] _ NH;+__ KMnO, — >

511 _ PH;+__ KMnO, — >

[521 __ Mn(NO,),+__ KMnO,+__ H,0 ——>
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TpeHaxep «100 OBP no HeopraHuke ana EMN n 10 knacca»

OBP c yuactnem gnuxpomaToB 1 XpOMaTOB

+3
- K5[Cr(OH)6l 19

6 wenoyHas
gy K.Cr,0, =
+6 HelTpanbHas - Cr(O H)3l -
K,CrO, +3
Kncnas - Crz(SO4)3 i)
conu
[53] - st + - chr207 + . H2$O4 ——
[54] . FeSO4 + . K2CI’207 + - HZSO4 _—
[55] - N3202 + . Nazcr04 + - H2504 E—
stepenin.ru
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[58] - Zn + - chr207 + - H2$O4 E—

[59] _ K,SO,+__ K.Cr,0,+__ H,0 —

[60] _ SO, +__ K,.(CrO,+__ HSO, ——=
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[Nepexogbl HEKOTOPbIX BOCCTaHOBUTENEN

BOCCTaHO-
BUTEND

SO

=,
H,S

nee conn

+4
SO,

n cynbursl
<+5

P

dochuH,
docduapbl,
P,OsuT. 4.

+2
FeO
Fe(OH),
FesO,
+3
Cr,05
CrOH);
crcl,

conn

0coBeHHOCT UK
yCnoBua peakunum

+ KOHU. H,SO,, t°

+ KoHU. HNO;, t°

noyTu Bceraa

+ KoHU. H,S0,, t°

+ KOHU. HNO;, t°
nnu Cl, (H,0)

Kucnaa cpena

wenoyHas cpega

Kncnaa

LienoyHas
N HenTpanbHaa

LenoyHas
pacnnas
1N pacTeop

NPOAYKT ero
OKUCNEHUA

+4
SO,

+6
H,S0,

KentoBatbiit
ocafok

0
S!
+4
SO,
6 o
SO,

H,SO, nnu ee conn
s0%
: g
Hs;PO,

+5
Ki;PO,

docdartbl

+3
Fe,(S0,);

conn

Fe(OH),)

K,Cro,

Xpomar

0COBEHHOCTU UK
YCNOBWA peakuuu

BOCCTaHO-
BUTENb

@ He okucnserca
KOHUEHTp. H,SO,

cl’
Br'

I"]

|0 +H,0,, Cl, + H,0,
2 KOHUeHTp. HNO,

-3
NH;

- ,;’3 -
KNO,
HUTPUTDbI

H,O,

nepoKcuAabl

Kento-6ypbiin
pacTtBOp

Bypbiit
ocafiok

Kentble
TB. COMb UNN
pacTBop

wenouHas
pacnnas nnmn
KOHU. pacTBOp

K,MnO,

MaHraHat u

3eneHble
TB. COMb UM
pactBop

Kucnasa

conn

lony6ow
pacTBop
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OBP c yuacTtnem ranoreHoB 1 X coeguHeHUN

F>

Cl,

Br,
#

OkucnutenbHas
CrnocobHOCTb
ranoreHoB
YMEHbLLAETCA.

bonee akTBHbIN
rasioreH BbiTecHAET
MeHee aKTUBHDIN
(cToAwmn HMXxe).

lanoreHbl BbITECHAIOT
cepy u3 cynbduaos
1 CepoBoAopoaa.

2KBr + Cl, = 2KCI + Br;

Cunee

?Nal + C|2 — 2NaCI + |2i u u OKpalvBaHme

C Kpaxmanom

-2 0
Na,S + Bro=2NaBr + S
Na,S + = 2Nal + S

bnepHo-XenTbin
KONNOWAHDBIN 0CAl0K

-3 +6

OKuncnnTenbHasa CNOCOBHOCTb X/I0Pa BblLe, NO3TOMY
BO3MOXHO 6onee rnybokoe okucneHve cepbl.

[61] __ _Nal+__Cl, ——

[62] _ HS+_ |, ——=

[63] _ H,S+ Cl, +

[64] __ L+__ ClL+__
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[65] _ Clb+__ Cr(OH);+___ KOH ——>

[66] __ ClL+__ KSO;+__ H,O——

[67] __ KCIO,+__ KBr+__ H,S0, — >

[68] _ KCIO+__ NH, — >
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[72] __P+__ KClO, ——=

[73] ___MnO,+__ HCl gy —>
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OBP c yuactnem coeguHeHnn a3oTta

0,, kam. & é
(

WYUE - - w e el . KUCNOMHDI

Hecc

* (o I oo
NH3 —) N2 Nzo

My, [ K

€ v UCNOMHDbIE

2 3 +4 +5
NO' N,O; NO,' N,Os
0y ~2000Cums ) | 0, g

IHOOMeEPMUYiecKkas peakuus

BaxHble peakuuu 4Zn/Cu + 2NO, £ 4Zn0O/Cu0 + N,

+4 +3 +5 +4 +3 +5

2N02 + HzO(xon_) = HN02 + HNO3 2N02 + ZKOH — KNOZ + KN03 + Hzo
+4 +5 +4 +5

4NO, + 2H,0 + O, = 4HNO; 4NO, + 4KOH + O, = 4KNO; + 2H,0

Kak BOCCTaHOBUTENb +5

"+ KMnO,, K,Cr,0,, Cl,, H,0,

+3
KNO,
| KaK oKkucnutenb [{]2() FEAREREE
+ 17, conu Fe”" (kucnas cpepa) TUMNWUYHbBIN

an/IBbIHHbIe peakynn

KNO, + 2KMnO,, + 2KOH = 2K,MnO, + KNO; + H,0
+3 +2
JKNO, + (NH.),50, = K,SO, + 2N, + 4H,0

conponopyuoHuposaHue

KNO, + 3Zn + 5KOH + 5H,0 = 3K,[Zn(OH),] + NH,

AHanor B opraHuke:

CHsNO, + 3Zn + 4H,50, = [CHsNH5JHSO, + 3ZnS0, + 2H,0

ITy peakuuio He NbAT g

2FeSO,4 + 2KNO, + 2H,50, = Fe5(SO4); + 2NOT + K,SO,4 + 2H,0

[Fe(H,0)sNOIJSO, (He pns ElN3)
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[74] _ KNO,+__ NH,Cl — >

tO
[75] R P203 +__ HNO3 (koHU,) +__ HZO

[77] __ _NH;+__ CuO ——>

[78] __ NO,+__ Ba(OH), — >
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[79] _ NH;+__ Na,0, — >

[81] _ KNO,+__ Ki+__ H,S0, — =

[82] _ Al+__ KOH+__ KNO;+___ H,O0——=

[83] _ NaNO,+__ Cr,0,+__ NaOH —=

stepenin.ru
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OBP c yuactnem coeguHeHNn xenes3a

)

Llepes pacTBOp CONM Xxenesa (III) nponycTuan CepoBoAOPOA

2FeCI3 + HZS Sl + 2FeCI2 + 2HCI

FeS He obpa3yeTcs, T.K. OH pacCTBOPUM B KMCNOTaXx

K paCTBopy conu xene3sa (Ill) Ao6asw1v| pacTBOpUMbIV Cynbdua

2FeCI3 + 3Na2$ Sl + 2FeSl + 6NaCl

Ha cynbdua MOXHO BbITM NO NOACKA3Ke: BbINABLWWIA 0CaA0K HaCTUYHO
pacTBopunca B n3bbiTke pa3baBneHHon CepHON KNCNOTbL. HepacTBopuBLIaACA
4acTb UMENa XeNTbi LBeT.

. Yepes pacteop conu xenesa (lll) nponycmnu cepuucnm ras

+3

Fez(SO4)3 +50,+2H,0 = 2sto4 +2FeS0,
2FeCl, + SO, + 2H,0 = 2FeCl, + 2HCl + H,S0,

. K pacteopy conu xenes3a (lll) go6asunu pacteopumblii cynbdut

+3 +4 +2 +6

=

e
o

E';— i

=3m

1‘,:_
DR o]

Ry
g

[84] _ FeCl;+_

HS —

[85] _ FeCl,+___

Nazs EE———

[86] __ Fe(NO;);

+__ Na,S0; +
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BaxHble peakuyun

+2/+
i + pacTBOP KUCNOTbI-

+2 +3
Fe304 + 8HCI = kFeCIZ + 2|:eCI3 + 4H20 HeokucnuTensa (kpome HI)

FeO - Fe,0
ase conn

Fe304 + 8H| = 3Fe|2 + Iz + 4H20 aHanornyHo n Fe,0;

Fe,0; + 2NaOH = 2NaFeO, + H,0
Fe,0; + Na,CO; = 2NaFeO, + CO,1

>~ nNpw cnnasneHnn

0 06xur coeanHeHnn xenesa (Il) B n3bbiTKe
Kncnopopa 1 npokanueaHme HuTpara xenesa (I1)

+2 +3
4Fe52 +1 102 S 2Fe203 + SSOZT
+2 +3
+2 T
4Fe(NOs), = 2Fe,05 + 8NO,T + 0,1

[89] _ Fe(OH);+__ KI+__ H,SO0, ——>
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[90] _ FeBr,+__ Cl,— >

[91] __ Fe(OH),+_ H,O0, ——

[92] _ FeSO4 + - Na202 + - H2504 —>
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OBP c yuactuem coeguHeHn meaun

[93] _ CuO+__ HI ——=

[94] _ Cu+__ Fe,(SO,); ——>

[95] - CUI + - H2$O4 (koHL,) —>

[96] _ CU2O + - N3202 + - H2$O4 —_—>

[97] _ Cu+__ KNO;+__ H,S50, — >
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TpeHaxep «100 OBP no HeopraHuke ana EMN n 10 knacca»
Apyrue OBP

[98] _ Ca,(PO,),+__ SiO,+__ C—>

[100] _ Mg+__ NaHSO, — =

_ vapocynbdaTt-1oHblI XOpoLwo
KHSO4 — K+ + H+ + SO4 AUCCOLMMPYIOT, B OTAIUUME OT

Kucnas cpeaa HS- nnn HCO;

Peakuusa co wenouyamm

KHSO, + KOH = K,SO, + H,0

OcaxpeHve cynbpaTtos

2KHSO, + BaCl, = BaSO, + K,SO, + 2HCI
2HSO; + Ba** =BaS0O, + SOz + 2H*

wn SO2"+ Ba?* = BaSO,

C conamm cnabbix KUCNOT

KHSO, + KHS = K,SO, + H,S

C metannamu nesee [H,] B pagy akTMBHOCTH

2KHSO4 =+ Mg — KzSO4 G MgSO4 + H2
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Monyroposon Kypc 515:“1’;5 MNMonyroposon Kypc ,E'E; S
Kaxgbin noHegenbHuK 17:00 XUMUSA E,gé% bvnonorvsa JEE%NE
OTBeTbl Ha TpeHaep «100 OBP no HeopraHuke ana EMN»
CmoTpeTb 3anucb BebnHapa:
0 s8K @ Ha YouTube $¥ Ha caiiTe stepenin.ru
B3anmopencreBue NnpocTbixX BelecTs
0 +1 -2
[1] 2Na+S ——= Na,S
2Na® - 2e = 2Na*' 1
SO+2e=572 1
0 0 +1 -2
[2] 4Li+ O, —— 2Li,O
2Li% - 2e = 2Li*! 2
0,°+4e =20 1
+5 -2 +3 -2
[3] 4P + 502 I/|36 — 2P Os A eLU'e 4P + 302 Hep,OCT _— 2P 03
2P% - 10e = 2P+ 2
0,4+ 4e =202 5

+1 =1

[4] 2Na + O2 —— Na,O,

2Naf - 2e = 2Nat! 1
0,0 +2e=20" 1
0 0 +3 -1

[5] 2Fe +3Cl, —— 2FeCl,
Fe® - 3e =Fe*3 2

Cl0 + 2e = 2CI 3
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CIF-
Monyrogoson Kypc '-*“‘fai
S

Monyroposomn Kypc Eéj‘gg
. . CF ph g, :
Kaxgbit noHegenbHuK 17:00 XUMunst E’gﬁ@ ouonorus i

..,r..._y

sy

B

OTBeTbl Ha TpeHaep «100 OBP no HeopraHuke ana EMN»

OKucneHune 6|/||-|ap|-|b|x coefiHeHUI
-2 +4

3C4-24e=3C* 1
0,0 + 4e = 202 6
+2 -1 +3 +4 -2

2Fet? - 2e = 2Fe*3

- 22e 2
4571 - 20e = 45+ T

0,0+ 4e =20 11

+5 -2

8] PH,+20, — > H,PO,
P-3-8e=P* 1

0,0 +4e =20 2

BocctaHoBneHue meTannoB 13 NX OKCUAOB

+3

[9] Cr,O;+ 3C e 2Cr+ 3CO

2Crt3 + 6e =2Cr0 1

C0-2e=C* 3
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Monyrogoson Kypc %j _EE lMonyronoBon KypcC -z 2]
RE ¥ a2 i 1 Sy
Kaxgbit noHegenbHuK 17:00 XUMunst E’gﬁﬁﬂ ouonorus g?w it

OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»

+2,43 0 0

+1
[10] Fe;O,+4H, —— 3Fe+4H,0

2Fe*3 + 6e = 2Fe?

+ 8e 1
Fet? + 2e = Fe® —
H,0 - 2e = 2H*! 4

+2

+2 0 +4
[11] ZnO+CO ——= Zn + CO,

nt?2 +2e=7n° 1

C2-2e=CH" 1

+2 0

+3 0
[12] 3CuO +2Al —— Al,0; + 3Cu

Cut2+2e=Cu° 3

2A10 — 6e = 2Al+3 1

PaCTBOpeHVIe dKTUBHDbIX MeTa/IJ/10B B BOe

0 +1 +1 0

[13] 2Na+ 2H,0 — > 2NaOH + H,

Na® - 1e = Nat! 2

2H* + 2e = H,0 1

0 +1 +2 0

Ca% - 2e =Ca*? 1
2H*! + 2e = H,° 1
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Kaxkabin noHepenbHuk 17:00 Xumusa Eﬁiﬁﬁﬂ ouonorus Eﬁ?—i@?ﬁf'};

OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»

B3avmopencreme NpocCTbiX BEWECTB CO LeNoUblo

0 +1 +3 0
[15] 2Al+ 2KOH + 6H,0 ——= 2K[AI(OH),] + 3H,
Al° - 3e =Al+3 2

2H* + 2e = H,0 3

+2

to
[16] Zn + 2NaOH (pacnnas) > Na,ZnO, + H2

Zn% - 2e =7Zn*2 1

2H*1 4 2e = H, 1

0 to -1 +5
[17] 3Cl, + 6NaCH (,.,, — 5NaCl + NaClO; + 3H,0

CL% - 10e = 2CI*> 1
CLO +2e =2CI 5
0-50° -1 +1
[18] CI +2NaOH (,.,, — NaCl + NaClO + H,0
C|20 - 2e = 2CI+1 1
CLO +2e =2CI! 1

0 to -2 +4
S0—4e =5 1

SO+ 2e =52 2
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OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»

-3

[20] 4P+ 3NaOH + 3H,0 — > 3NaH,PO, + PH,
PO —1e =P 3

PO+ 3e=P-3 1

B3anmopencrBue NnpocTbix BeLeCTB C KOHLEHTPUPOBAHHON CEPHON KUC/TOTOWN

+6 to

2Fe0 — 6e = 2Fe*3 1

St6 +2e =5 3

+6 o +3 -2

[22] 8Al+15H 2S04 (om) ——= 4AL(SO,); + 3H,S + 12H,0

2A10 — 6e = 2Al*3 4
S+6 + 8e =52 3
+6 +2 0

[23] 3Zn + 4H,504 onyy — 3ZnSO, + S + 4H,0
Zn% - 2e =7Zn*2 3

St +6e =50 1

0 +6 o +4 +4
[24] C + 2H2504 (KOHL[,.) — COz + 2502 + 2H20
CO-4e=C™" 1

S0 4+ 2e =S+ 2
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OTBeTbl Ha TpeHa)Kep «100 OBP no HeopraHuke gna EMN»

+5 +4

Po—5e =P+ 2
S+6 +2e =5 5
0 +6

[26] S+ 2H,50, ony) — 350, + 2H,0

S0 —4e =5+ 1

St6 + 2e =S+4 2

B3anmopencrBue npocTbix BeLeCTB a30THOW KUCIIOTON

0 +5 +1 +4

Ag®-1e=Ag" 1
N+ + 1e =N+ 1
0 +5

[28] 3Zn + 8HNO; sy — > BZn(NO3) +2NO +4H,0

Zn% —2e =7nt2 3

N*> 4+ 3e = N+2 2

0 +5 +2 -3

MgP - 2e = Mg+? 4

N+>+ 8e =N-3 1
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OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»

0 +5 to +3 +4
Fe® - 3e =Fe*3 1
N*> + 1e = N+ 3

0 +5 +5 +4
PO_5e = P+S 1

N*> + 1e = N+ 5

0 +5 +5 +4

1,0 - 10e = 2I*5 1

N*> + 1e = N+4 10

0 +5 +4 +4

CO-4e=C™" 1

N*>+ 1e = N+ 4

Apyrue peakuum c cepHOW UM a30THON KUCNOTaMu

-1 +6 0 -2
[34] 8HI+H,S0, \ouyy) — 4l, + H,5 +4H,0

2IF1 - 2e = 1,0 4
S+6 +8e =572 1
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Monyroposon Kypc Eé%ﬂéﬁ MNMonyrogoson Kypc E'%%'?
Kaxkablit noHegenbHMK 17:00 XUMUA E%ﬁgﬁ 6uonorus Eéigf;
OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»
-2 +6 +4
[35] HZS + 3H2504 (KOHLI,.) — 4502 + 4H20
S2-6e=5%" 1
S+6 4+ 2e =5+ 3
+1 -2 +6 +2 +4
[36] CUZS + 6H2504 (KoHLL.) E— 2CUSO4 + 5502 + 6H20
2Cu*" - 2e = 2Cut?
- 8e 1
S—2-6e =S5
S*6 + 2e =S+ 4
-3 +6 +5 +4
[37] PH3 + 4H2504 (KOHLI,.) —_— H3PO4 + 4502 + 4H20
P-3-8e=P* 1
S*6 +2e =S+ 4
-3 +6 +5 +4
[38] Mg;P, + 8H,50, ony) — Mgs(PO,), + 850, + 8H,0
2P-3 - 16e =2P* 1
S+6 4+ 2e =5+ 8
+4 +5 +6 +4
St4—-2e =5%6 1
N* + Te = N+ 2
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MonyropgoBon Kypc ?*&%’% MonyropgoBoi Kypc E&ﬁg:;;
Kaxgbit noHegenbHuK 17:00 XUMunst E%‘*ﬁz ouonorus E’ﬁw .!~

OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»

+2 +5 +3 +4

Fet?-1e=Fe*3 1
N+ + 1e = N+4 1
+2 -1 +5

[41] Fel, + 6HNO; oy — Fe(NO3) +I +3N02+3H20

Fet? - 1e=Fe*3

-3e 1
2171 -2e =10
N*> + 1e = N+ 3

+5

+6 +4

$2-8e=75% 1

N*> + 1e = N+4 8

OBP c yuactnem nepmaHraHaTta

-1 +7 0 +2

2C - 2e =Cl,° 5

Mn+*7 + 5e = Mn*?2 2

+4 +7 +6 +2

St4—2e=5% 5
Mn+7 + 5 = Mn+2 2
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MonyropgoBon Kypc E%g@ MonyropgoBoi Kypc E'EME!

Y . e Ly Bgn 7
Kaxgbit noHegenbHuk 17:00 XUMunst Eﬁgﬁﬁiﬁﬂ; ouonorus B

OTBeTbl Ha TpeHaXep «100 OBP no HeopraHuke ansa EMN»

+2

-1 +7 0
[45] 5H,0,+ 2KMnO, + 3H,50, —— 50, + 2MnSO, + K,SO, + 8H,0
20_-I - 26 = 020 5

Mn+*7 + 5e = Mn*?2 2

+3 +7 +5 +2
[46] 5NaNO, + 2NaMnO, + 3H,50, — > 5NaNO; + 2MnSO, + Na,S0, + 3H,0

N*3 - 2e =N+ 5

Mn*7 + 5e = Mn*2 2

+4 +7 +6 +2
[47] 550, +2NaMnO, + 2H,0 ——= 2H,50, + 2MnSO, + Na,SO,

S+4 - 2e =S5+ 5

Mn+*7 + 5e = Mn*?2 2

-1 +7 0 +6

[48] 2Kl + 2KMnO, ——FP~ | 4+ 2K,MnO,
21 = 2e =10 1

Mn*7 + 1e = Mn*® 2

-1 +7 +6 1
[49] SiH, + 8KMNO, + 10KOH — > K,SiO, + 8K,MnO, + 7H,0
4 +1

4H-" - 8e = 4H*! 1 Si-* - 8e = Si** (ecnun SiH,) 1

nnm
Mn*7 + 1e = Mn*® 8 Mn*7 + 1e = Mnt® 8

-3 +7 0 +4
[50] 2NH; +2KMnO, —= N, + 2MnO, + 2KOH + 2H,0
2N-3 - 6e = N,° 1

Mn*’ + 3e = Mn** 2
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Y . e Ly Bgn 7
Kaxgbit noHegenbHuk 17:00 XUMunst Eﬁgﬁﬁiﬁﬂ; ouonorus B

OTBeTbl Ha TpeHaXep «100 OBP no HeopraHuke ansa EMN»

-3 +7 +5 +5 +4
[51] 3PH; + 8KMnO, —— 2K,PO, + K,HPO, + 8MnO, + 4H,0
P -8e=P* 3

Mn*’ + 3e = Mn*4 8

+2 +7 +4
Mn+2 — 2e = Mn*4 3

Mn*’ + 3e = Mn*4 2

OBP c yuactnem gnuxpomaToB 1 XpOMaTOB

-2 6 0 +3
[53] 3H,S + K,Cr,0, + 4H,50, — > 35 + Cr,(50,); + K,SO, + 7H,0
§S2-2e=50 3

2Cr+6 + 6e = 2Cr+3 1

+2 +6 +3 +3
[54] 6FeSO4 + chr207 + 7H2504 e 3Fe2(SO4)3 + Cr2(504)3 + KzSO4 + 7H20

2Fet2 — 2e = 2Fe*3 3

2Crt% + 6e = 2Cr*3 1

-1 +6 0 +3
201 -2e=0, 3

2Crt% + 6e = 2Cr*3 1

+2 +6 +3
Crt2—1e=Cr* 6

2Cr+6 + 6e = 2Cr+3 1
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OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»

0 +3

-1 +6
211 - 2e =10 3

2Cr+6 + 6e = 2Cr+3 1

0 +6 +2 +3

Zn% - 2e =7Zn*2 3

2Crt% + 6e = 2Cr*3 1

+4 +6 +3 +6

S+4 - 2e =S5+ 3

2Cr+6 + 6e = 2Cr+3 1

+3 46

+4 +6
[60] 35O, + K,Cr,0, + H,S0, —= Cry(SO,); + K,SO, + H,0

S+4 - 2e =S5+ 3

2Crt% + 6e = 2Cr*3 1

OBP c yuacTtnem ranoreHoB 1 X coegHEHUN

-1

-1 0 0
[61] 2Nal+Cl, — = 2NaCl +1,

21 -2e=1,0 1
C|20 + 2e = 2CI_‘I 1
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OTBeTbl Ha TpeHaep «100 OBP no HeopraHuke ana EMN»

-2 0 0 -1
[62] H,S+1, ——= S+ 2HI

S2-2e=50

1,0+ 2e = 2I!

-2 0 +6 -1
[63] H.S +4Cl, +4H,0 —— H,SO, + 8HCl

$2-8e=5%

1

CLO +2e =2CI!

4

0 0 +5 -1

1,0 - 10e = 2I+5

1

Cl,0 + 2e = 2C-

0 13 +6 1

Cr+3-3e=Cr*t

2

L0 + 2e = 2CI-

0 +4 +6 -1

S+4 _Je =S+6 1
C|20 + 2e = 2(:|_‘I 1
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OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»

+5 -1 -1 0
Cl*> + 6e =ClI! 1

2Br-' - 2e =Br,° 3

-1

+1 -3
[68] 3KCIO +2NH; —— N + 3KCl + 3H,0
CH + 2e =C| 3

2N-3 - 6e = N,° 1

+6 =1

[69] 2K,MnO, + CI —> 2KMnO4 + 2KCl

Mn+*6 — 1e = Mn*7 2
C|20 + 2e = 2(:|_‘I 1
-1 +4 0 +2

[70] 2Kl + MnO, + 2H,50, —= |, + MnSO, + K,SO, + 2H,0

21" -2e =10 1
Mn+* + 2e = Mn*? 1
0 +7 -1

PO —5e =P+ 8

Cl*7 + 8e = ClI? 5
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OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»

0 +5 -1
[72] 6P+ 5KCIO; —— 3|>205 + 5KCI
2P% — 10e = 2P+> 3
Cl*> + 6e=CI" 5
+4 -1 +2
[73] MnO, + 4HCI (KoHLL) —> MnCl, + CI + 2H,0
2CI_'I - 26 = CIZO 1
Mn+* + 2e = Mn*? 1

OBP c yuactnem coeguHeHn” a3oTta

+3 -3 0
[74] KNO, + NH,CI ——= N, + KCl + 2H,0
N-3-3e=No° 1

N+*3+3e=NO 1

+4

[75] P203 + 4HNO3 (KoHL.) + H O EE—— 2H PO4 + 4N02
2P*3 — 4e = 2P*> 1

N*>+ 1e = N+ 4

-3 0 0 -2 -3 0 Kar. +2 -2

2N-3 - 6e = N,° 2

0,0 + 4e = 202 3
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OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»

-3 +2 0 0

2N-3 - 6e = N,°

1

Cut2+2e=Cu°

+4

[78] 4NO, + 2Ba(OH),

2N*4-2e = 2N*>

1

2N*4 4+ 2e = 2N*3

-3 -1 0 -2

2N-3 - 6e = N,

1

2071+ 2e =202

+5 +3
———> Ba(NO;), + Ba(NO,), + 2H,0

+4 0 +5 =1
[80] 2NO, + Cl, + 2H,0 — = 2HNO; + 2HCl

N+ - 1e=N*

2

CLO +2e =2CI!

+3 -1 +2
[81] 2KNO, + 2KI + 2H,S0, —— 2NO +

21 - 2e=1,0 1
N*3 + e = N*2 2
u @stepenln
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Monyroposon Kypc E’fgﬁﬁ MNMonyrogoson Kypc EL%'?
Kaxkablit noHegenbHMK 17:00 XUMUA Eﬁ%ﬁgj 6uonorus %ig:ﬂ
OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»
0 +5 +3 -3
[82] 8Al+ 5KOH + 3KNO; + 18H,0 —— 8K[AI(OH),] + 3NH,
Al - 3e = Al+3 8
N+> + 8e = N-3 3
+5 +3 +6 +3
[83] 3NaNO; + Cr,05 + 4NaOH —— 2Na,CrO, + 3NaNO, + 2H,0
2Cr+3 — 6e = 2Crt® 1
N+> + 2e = N*3 3
OBP c yuactnem coeguHeHNn xenes3a
+3 -2 +2 0
$2-2e=5° 1
Fe*t3 + 1e =Fe*? 2
+3 -2 +2 0
[85] 2FeCl; +3Na,S —— 2FeS+ S+ 6NaCl
Fet3 + 1e = Fe*? 2
$2-2e=5° 1
+3 +4 +2 +6
[86] 2Fe(NO;); + Na,SO5; + H,0 ——= 2Fe(NO;), + Na,SO, + 2HNO;
Fet3 + 1e = Fe*? 2
St4—-2e =576 1
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Monyroposon Kypc LEI *&F’FE MNMonyrogoson Kypc El“%'?
Kaxgbit noHegenbHuK 17:00 Xumusa E%gﬁ ouonorus Eéigf;
OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»
+3 +4 +2 16
Fe*t3 + 1e = Fe*? 2
St4—2e=5% 1
+3 -1 +2 0
21— 2e =10 1
2Fe*3 + 2e = 2Fe*? 1
+3 -1 +2 0
[89] 2Fe(OH); + 2Kl + 3H,SO, ——= 2FeSO, + |, + K,SO, + 6H,0
wnn Fel,
211 - 2e =10 1
Fe*t3 + 1e =Fe*? 2
+2 -1 +3 -1
[90] 2FeBr, + 3CI > 2FeCl, + 28r2
Fet? - le =Fe*3
-3e 2
2Br-' - 2e =Br,°
Cl,0 + 2e = 2CI 3
+2 +3 -2
[91] 2Fe(OH), + H202 ———= 2Fe(OH),
Fet? - 1le=Fe*3 2
207 +2e =207 1
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Monyroposon Kypc E’fgﬁﬁ MNMonyrogoson Kypc E'm%'?
Kaxkablit noHegenbHMK 17:00 XUMUA Eﬁ%ﬁgj 6uonorus %ig:ﬂ
OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»
+2 -1 +3 -2
[92] 2FeSO4 + Na202 + 2H2504 —_— Fez(SO4)3 + Na2504 + 2H20
2Fe*?2 - 2e = 2Fe*3 1
201+ 2e =202 1
OBP c yuactuem coeguHeHn meaun
+2 -1 +1 0
[93] 2CuO +4Hl —— 2Cul + 1, + 2H,0
Cu*? + 1e =Cu*! 2
211 -2e =19 1
0 +3 +2 +2
[94] Cu+ Fe,(SO,); — CuSO, + 2FeSO,
Cu®-2e =Cut? 1
2Fe*3 + 2e = 2Fe+? 1
+1 -1 +6 +2 0 +4
[95] ZCUI + 4H2504 (KOHLI,.) — 2CUSO4 + |2 + 2502 + 4H20
2Cut! - 2e = 2Cu*?
-4e 1
217" -2e=1,°
St6+2e =5 2
+1 -1 +2 -2
2Cu*! - 2e = 2Cu+? 1
207 +2e =207 1
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Monyrogoson Kypc SIS:HI’EE MNMonyrogoson Kypc E'w{r??
Kaxgbin noHegenbHuK 17:00 XUMUS ‘f;@?ﬁg? ouonorus E?;mﬂ
ST EwrE = EEEEE
OTtBeTbl Ha TpeHax<ep «100 OBP no HeopraHunke ana EMN»
0 +5 +2 +4
Cu® - 2e =Cu+? 1
N*> + 1e = N+ 2
Apyrue OBP
+5 0 0 +2
[98] Ca,(PO,), + 3Si0, + 5C —= 2P + 3CaSiO; + 5CO
2P+5 + 10e = 2P° 1
C0-2e=C*+ 5
-1 +2 +4 -2
201+ 2e =202 1
CH2-2e=C*" 1
0 +1 +2 0
Mg - 2e = Mg*? 1
2H* + 2e = H,° 1
Stepenin.ru u @stepenin @ @chem4you @chemd4you_ege

Er3 no xumwun n 6uonorumn


https://stepenin.ru/go/Tg2qlKDq
https://stepenin.ru/go/cihWHTn0
https://stepenin.ru/go/cihWHTn0
https://stepenin.ru/go/Tg2qlKDq
https://stepenin.ru/chemistry
https://stepenin.ru/chemistry
https://t.me/stepenin10
https://t.me/stepenin10
https://t.me/stepenin10
https://www.youtube.com/@stepenin/featured
https://www.youtube.com/@stepenin/featured
https://www.youtube.com/@stepenin/featured
https://vk.com/chem4you
https://vk.com/chem4you
https://vk.com/chem4you
https://t.me/chem4you_ege
https://t.me/chem4you_ege

