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9-if kJ1acc

Tema I. Inekmporumuueckan ouccoyuauus

PaGora 1. 3JIeKTp0J'llrlTl/l'{eCKaﬂ AUcCcouanms BelecTs
U peaKkuu HOHHOTI'0 o0MeHa

Bapuanm 1
1. a) FeCly; —» Fe*'+3CI

6) K,S0, — 2K'+S0 3~

B) Ba(NO5), » Ba”+2NO 3

r) HsPO, — 3H+PO 3~

1) NaOH — Na'+OH"

2. a) H,S0,+BaCl, — BaSO,{ +2HCI
Ba’*+SO3~ — BaSO4{

6) 3KOH+H;PO, — K5PO,+3H,0
OH+H' - H,0

) Na,CO5+Pb(NO5), — 2NaNO;+PbCO; ¥
Pb*+CO3~ —PbCO;{

Bapuanm 2

1. a) Ca(OH), —» Ca*'+20H"
6) CuCl, » Cu*"+2CrI

B) H,SO, —» 2H'+S0 3~

r) Fe,(S0,); > 2Fe* +3S0 3~

1) KNO; » K +NO3

2. a) HCI+AgNO; — AgCl{ +HNO;
Cl+Ag"— AgCl{

6) BaCl,+CuSO, — BaSO4{ +CuCl,
Ba*+SO3~ — BaSO,{

B) Ca(OH),+2HNO; —> Ca(NO;3),+2H,0
OH+H' - H,0

Bapuanm 3
1. a)AlCl; > APF'+3CI

6) KsPO, — 3K +PO 3~
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) HNO; »> H'+NO 3

r) Na,SO, — 2Na'+S0 ;-

1) MgCl, - Mg +2CI

2. a) Na,CO;+CaCl, — 2NaCl+CaCO; |
CO% +Ca*" - CaCOs{

6) Ba(OH),+2HCIl — BaCL,+2H,0
OH+H' - H,0

8) H,SO,4+Ba(NO;), —» BaS0, | +2HNO,
SO +Ba*" - BaSO,{

Bapuaum 4

1. a) Cu(NO3), - Cu”+2NO3

6) HCl—»> H+CI

B) AlL(SO,); — 2A17+380 2~

r) Ba(OH), - Ba>+20H"

1) ZnSO,4 — Zn*+S0 3~

2. a) LIOH+HNO; —> LiNOs+H,0
OH+H' - H,0

6) Cu(NO5),+2NaOH — Cu(OH), ¥ +2NaNO;
Cu®*+20H — Cu(OH), J

B) 3K,CO+2H;P0, — 2K;P04+3CO, T +3H,0
CO% +2H" - CO,+H,0

Pa6ora 2. Peakunu HOHHOT0 00MeHa U TMAPOJIM3 coJleil

Bapuanm 1

1. a) 3AgNO;+K;PO, — Ag;PO, | +3KNO;
3Ag+PO; — AgiPO,

6) CuSO4+2NaOH — Cu(OH), J +Na,S0,
Cu*'+20H — Cu(OH), J

r) BaC,+K,S0, — BaSO, 4 +2KCl
Ba*+SO 3~ — BaSO,{

2. Na,CO;+H,0 2 NaOH+NaHCO;

CO?% +H,0 2 OH+HCO3
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NaHCO;+H,0 2 NaOH+H,CO;
HCO; +H,0 2 OH+H,CO;
Cu(NO;3),+H,0 > Cu(OH)NO5+HNO;
Cu*'+H,0 2 CuOH+H"
Cu(OH)NO;+H,0 2 Cu(OH),+HNO;
CuOH+H,0 2 Cu(OH),+H"
Bapuanm 2

1. a) Na,CO5+2HNO; — 2NaNO;+H,0+CO,
CO% +2H" — CO,+H,0

8) 2HCI+Ba(OH), — BaCl,+2H,0
H+OH — H,0

r) 3NaOH+H;PO, — Na;PO4+3H,0
OH+H — H,O

2. Na,S+H,0 2 NaOH+NaHS

S*™+H,0 > OH+HS

NaHS+H,0 2 NaOH+H,S

HS+H,0 2 OH+H,S

FeCl;+H,0  Fe(OH)ClL,+HCI

Fe**+H,0 2 FeOH*'+H"

Fe(OH)Cl,+H,0  Fe(OH),CI+HCl
FeOH*"+H,0 _ Fe(OH) § +H"
Fe(OH),CI+H,0 > Fe(OH);+HCl

Fe(OH) ; +H,0 ;> Fe(OH);+H"

Bapuanm 3

1. a) FeCl3+3NaOH — 3NaCl+Fe(OH); ¢
Fe*"+30H — Fe(OH);

B) Ba(NOs),+Na,CO; — BaCO; | +2NaNO,
Ba®+CO3 — BaCO;{

r) Aly(SO4),+2K5PO, — 2AIPO4 4 +3K,S0,
AP+PO} — AIPO, L
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2. Zn(NOs),+H,0 2 Zn(OH)NO;+HNO;
Zn*+H,0 > ZnOH"+H"
Zn(OH)NOs+H,0 > Zn(OH),+HNO;
ZnOH"+H,0 > Zn(OH),+H"
K,CO;+H,0 2 KOH+KHCO;

CO% +H,0 2 OH+HCO3
KHCO5+H,0 2 KOH+H,COs

HCO3 +H,0 2 OH+H,CO;

Bapuanm 4

1. a) K,CO5+2HCl - 2KCI+CO,+H,0
CO3 +2H" - H,0+CO,

6) Ca(OH),+2HNO; — Ca(NOs),+2H,0
OH_‘i‘H+ - H20

B) 2NaOH+H,SO4 — Na,S0,+2H,0
OH+H" - H,0

2. AICL;+H,0 2 AI(OH)Cl,+HCI
AP"+H,0 > AIOH**+H"
Al(OH)Cl,+H,0 2 Al(OH),CI+HCI
AIOH**+H,0 > AI(OH) § +H"
Al(OH),CI+H,0 2 Al(OH);+HCl
AI(OH) 5 +H,0 > Al(OH);+H"

Pa6ora 3. XumMuyeckue CBOMCTBA KHCJIOT, COJIeil U OCHOBAHUI
B CBETE TEOPHUH YIEKTPOTUTHIECKON AUCCONMALHE

Bapuanm 1

1. Ba(OH),+Na,SO, —> BaSO,4 4 +2NaOH
Ba®+SO3~ — BaSO,{

Ba(OH),+CuCl, — Cu(OH), { +BaCl,
20H+Cu*" - Cu(OH), L
Ba(OH),+2HNO; — Ba(NO;),+2H,0
OH+H' — H,0

Ba(OH),+CO, - BaCO; { +H,0
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2.

a) ,FeCl,
FeSO4/

&‘Fe(NOQZ
a) FeSO,+BaCl, — FeCl,+BaSO, 4
SO +Ba*" - BaSO,{
6) FeSO,+Ba(NO3), — Fe(NO;),+BaS0O, 4
Ba®+SO3~ — BaSO,{
Bapuanm 2
1. H,SO4+2NaOH — Na,SO,+2H,0
H'+OH — H,0
H,S0,+Zn — ZnSO,+H, T
2H'+Zn — Zn*'+H,
H,SO4+BaCl, —> BaSO, 4 +HCl
SO 2~ +Ba’ — BaSO,{
H,S0,+Cu0O — CuSO,+H,0
2H"+CuO — Cu*'+H,0
Na,SO,+Ba(OH), — BaSO,{ +2NaOH
SO 2™ +Ba*" - BaSO,4{
NaOH+HCIl — NaCl+H,O
OH+H" - H,0
Bapuanm 3
1. CuCL+2AgNO; — 2AgCI{ +Cu(NO3),
Cl+Ag" — AgCl{
CuCl,+Fe — FeCl,+Cu
Cu*+Fe — Fe*+Cu
CuCl,+2KOH — Cu(OH), ¥ +2KCl
Cu?*+20H — Cu(OH), }
2. a) H,SO04+Ba(NO3), —» BaSO, ¥ +2HNO,
6) KCHAgNO; — AgCl{ +KNO;
Cl+Ag" — AgCl{
Bapuaum 4
1. 2HCI+Ca(OH), - CaCl,+2H,0
H'+OH — H,0
6HCI+2A1 — 2AICL+3H, T

6
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6H+2A1 - 2A"+3H,
2HCI+Na,CO; — 2NaCl+H,0+CO,
2H+CO 3~ — H,0+CO,
2HCl+MgO — MgCl,+H,0
2H"+MgO — Mg”*+H,0

2. MgO+H,SO, — MgSO4+H,0
MgO+2H" — Mg*+H,0
Mg(OH),+H,S0, — MgS0,+2H,0
Mg(OH),+2H" - Mg*"+2H,0

PaGora 4. PacueTsl o ypaBHeHMsIM peakumii, ecju 0THO
M3 pearupylolmmX BelecTB JaHO B U30bITKE

260 2201
1. Ba(NO;), +K,S0O, — BaSO,{ +2KNO;
n(Ba(NOy),)="1BaMNOs)) _ 260 ¢ 996 1,
M(Ba(NO;),) 261

m(K,804) _ 220 _1 564 voms
M(K,SO,) 174
T x. K,SO4 HaxoauTcs B U30BITKE, TO pacdeT BeneM 1o Ba(NO;),

260 XT
Ba(NO;), +K,S0, — BaSO, {+2KNO;

H(K2804):

261r 2331
200_x 202 o
261 233
OtBer: m(BaSO4)=232,111

42,6 T 16T
2. AI(NO,), +3NaOH — AI(OH); { +3NaNO;

m(AI(NO3);) _ 42,6

AI(NO»)3)= =0,2
n(AING:)s) M(AI(NO,),) 213 MoIb
n(NaOH)= m(NaOH) _ 16 =0,4 MoJTb

M(NaOH) _ 40

T x. NaOH naxomurcs B Hemoctatke (¢ yderoM ko3 ¢ummenta 3), mo
HEeMy BeJIeM pacyer

161 XT
AI(NOy)s+3NaOH —> AI(OH), 4+3NaNOs
340r 781
16 X (L1086 4 rOmser: m(AI(OH))=10.4 r
3.40 78 3.40

3. N32CO3+2HNO3 - 2NaNO3+H20+C02
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m(HNO;)= o (HNO)- m, ,,=0,2 - 400=80

n(HNO;)=HNO) _ 30y o7 o
M(HNO,) 63
n(NayCOy)=BNaC05) _ 53 4 5o

M(Na,CO,) 106
T k. HNO; HaxomuTcs B u30bITKE, TO pacyeT BegeM 1o Na,CO;

53 X
Na,CO; +2HNO; — 2NaNO;+H,0+ CO,

106 241
3 _ X x=20T8 1124
106 22,4 3-40
Otset: V(CO,)=11,2 n

20r 94,51

4. MgO+2HNO; — Mg(NOs),+H,0

m(MgO) = 20 =0,5 mob

M(MgO) 40

m(HNO;) 94,5

M(HNO,) 63

T x. HNO; Haxomutcs B U30BITKE, TO pacdeT BeaeM o MgO
20r XT

MgO +2HNO; —» Mg(NO;), +H,O
40r 148 r
53 x = 20-148
106 22,4 40
OtBet: m(Mg(NOs),)=74 r

40r 12r
5. CuSO, +Fe — FeSO,4+Cu

m(CuSO,) 40

n(MgO)=

n(HNO;)=

=1,5 Moub

=741

n(CuSO,)=———* =—=0,25 Monb
M(CuSO,) 160
n(Fe)= ) _12 _6 514 moms
M(Fe) 56

T k. CuSO,4 HaxoguTCs B M30BITKE, TO IMOCIC OKOHUAHHS PEAKIUH OH
OCTaHEeTCs B pacTBOPE.
OTBET: OCTaHETCS.

6. BaCl,+Na,SO, — 2NaCl+BaSO,

m(BaCly)= o (BaCl,) - m, ,,=0,05- 15=0,75 1

n(BaCly)="BCh) _0.75 _ 6036 woms
M(BaCl,) 208

m(Na,SO,)= o (N2;S0y) - m,,,=0,08 - 10=0,8

8
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m(Na,SO,) 0,8
M(Na,SO,) 142
T k. Na,SO4 HaxoauTcs B m30bITKE, pacueT BexeM 1o BaCl,.

n(Na,SO,)= =0,0056 Mmonb

0,75t XT
BaCl, +Na,SO, — 2NaCl+BaSO, {

208 r 233r
0,75  x :0,75-233:0,84r

=— X

208 233 208
Otset: m(BaS0,)=0,84 r
7. Fez(SO4)3+6NaOH —> 2Fe(OH)3+3NaZSO4
m(Fez(SO4)3): 4] (FCQ(SO4)3) . mp_paZO,OS -400=20r
n(Fex(SOy)3)= m(Fe,(80,);) _ 20 =0,05 MoI1b

M(Fe,(S0O,);) 400
m(NaOH)=» (NaOH) - m,,,,=0,03 - 200=6 ¢
n(NaOH)= m(NaOH) _ 6 =0,15 monp
M(NaOH) ~ 40

T k. Fe,(SO4); HaxoguTces B M30BITKE, TO pacdeT BexeM o NaOH.

6r XT
Fe,(80,);+ 6NaOH — 2Fe(OH), { +3Na,SO,
6401 21071

6 X = 6-2-107
6-40 2-107 6-40
Otser: m(Fe(OH);)=5,35r

16T 12r

8. CuSO, +Fe — FeSO,+Cu

n(CuSO4)="Cu80:) _ 16 _ 1o
M(CuSO,) 160

n(Fe)= m(Fe) _ 12 =0,214 monb
M(Fe) 56

T k. Fe Haxoautcs B u30bITKe, TO pacueT Beaem mo CuSO,
16t XT
CuSO, +tFe - FeSO4+ Cu
160 T 64r
i _ X ‘= 16-64
160 64 160
Otsetr: m(Cu)=6,4
9. 2NaOH~+CuSO4 — Cu(OH),+Na,SO4
m(NaOH)=0,2-200=40 r
m(NaOH) 40

n(NaOH)=———=—=1 momp
M(NaOH) 40

=5,35r
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n(CuS0O,)=3 moib

T k. CuSO, HaxomuTcs B U30BITKE, TO pacyeT BeaeM mo NaOH.

40T Xr
2NaOH +CuSO,; — Na,SO,+ Cu(OH),

2401 98 1
16 _x x=20-98 491
160 64 2-40

OtBer: m(Cu(OH),)=49 r

10. 2HCl+Na2CO3 - 2NaCl+H20+C02

m(HCl)=w (HCI)- m;,=0,3- 150=45T

n(HCl)= m(HCI) _ 45
M(HCl) 36,5

n(Na,CO3)=0,5 moiib

T k. HCI naxonutcst B u30bITKe, pacueT BeaeM mo Na,COj
0,5 momb 0,5 momb

2HCI+Na,CO; — 2NaCl+H,0+ CO,
n(Na,CO3)=n(CO,)=0,5 monb
V(CO,)=n(CO,)- V;;=0,5-22,4=11,2 n
Otset: V(CO,)=11,2 n

11. H2804+Ba(N03) —> BaSO4+2HN03
m(H>SO04)= @ (H,SO4) - my.,=0,1 - 40=4 T

=1,23 MoJb

n(H,S0,)=2HS0) _ 4 6 641 voms
M(HSO,) 98
n(Ba(NOy),)= BNy _ 2,61 _ 6110,

M(Ba(NO;),) 261

T k. H,SO, Haxoautest B M30bITKE, TO pacyeT BeaeM o Ba(NO;),.
2,61 XTr

H,SO,+Ba(NO;), — BaSO, +2HNO;
261 233r

2,61 x 261233
261 233 261

Otsetr: m(BaS0O,)=2,33 r
10r 40r
12. MgO+2HNO; — Mg(NOs),+H,0

n(MgO)= m(MgO) _ 10 =0,25 moinb

M(MgO) 40
n(HNO,)= N0y _ 404 (35 vioms
M(HNO,) 63

T x. HNO; HaxomuTcs B u30BITKE, TO pacdeT BeaeM o MgO

=2,33r

10
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10r Xr

MgO +2HNO; > Mg(NO;), +H,0
40r 148 r

53 x 10148
106 22,4 40

OtBet: m(Mg(NOs),)=37r

13. H,SO,+BaCl, — BaSO,+2HCI

m(H,S0,)=w (H,805) - m, ,=0,07 - 200=14

n(H,S0,)=2HS0) 1% 6 443 vom
M(HSO,) 98

n(BaCl,)=2 moip

T k. BaCl, Haxomutcs B U30bITKE, TO pacueT BexeM o HySO,.

14r XT
BaCl,+H,SO, — BaSO, +2HCI
98r 233r
261 x 18233 43090
261 233 98
Otser: m(BaS0,)=33,29r
16,21 30r
14. ZnO+2HNO, —> Zn(NO3),+H,0
n(Zn0)=2E0) _16.2 5 \ioms
M(ZnO) 81
n(HNOg)=HNO) _ 30 _ 48 o
M(HNO,) 63

T k. HNO; HaxoauTcs B u30bITKE, pacueT BexeM o ZnO

16,21 Xr
ZnO +2HNO; - Zn(NO;), +H,O

8Ir 189 1
53 x (2 162:189 oo
106 22,4 81

Otser: m(Zn(NO3),)=37,8 T
Pa6ora 5. UTtorosasi mo teme I
Bapuanm 1
1.a) KCl-» K'+CI
6) H,SO, — 2H'+S0 3~
B) Ca(OH), > Ca*+20H"
r) Cu(NO;), - Cu*+2NO 3
1) Aly(SO4); > 2AP +2S0 3~

11
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2. a) NaCl+AgNO; — AgCl{ +NaNO;
Cl+Ag"— AgCl{

6) 2HNO3+C21(OH)2 —> Ca(NO3)2+2H20
H'+OH — H,0

B) 2HCI+K,CO; — 2KCI+H,0+CO,
2H++CO 3_ - H20+C02

3. 2HCl+Zn — ZnCL+H, T

2H"+Zn— Zn**+H, T

2HCI+Ca0 — CaCl,+H,O

2H"+Ca0 — Ca*"+H,0
2HCI+Cu(OH), —> CuCl,+2H,0

2H'+ Cu(OH), — Cu**+2H,0

32r 21r
4. CuSO, +Fe — FeSO4+Cu

m(CuSO,) 32

n(CuS0,)= =—=0,2 MoJb
M(CuSO,) 160
n(Fe)=220) _ 214 375 voms
M(Fe) 56

T k. Fe Haxomutcs B u30bITKe, TO pacyeT BeaeM o CuSO,
32r X

r
CuSO, +Fe - FeSO4+ Cu
160 64r

32_x <=30-64 _, 28T
160 64 0

Otser: m(Cu)=12,8 r

Bapuanm 2

1. a) NaOH — Na™+OH"

6) HNO; - H'+NOj

B) MgCl, - Mg*+2CI

r) K,CO; — 2K'+CO 3~

1) Fe(NO3); - Fe*+3NO 3

2. a) 2KOH+Cu(NOs), — Cu(OH), { +2KNO;
20H+Cu*" — Cu(OH),

6) 2HCl+Ba(OH), — BaCl,+2H,0

H'+OH — H,0

B) NaQSO4+Ba(NO3)2 - BaSO4+2NaNO3

SO 3™ +Ba*" — BaSO,

12
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3. Ca(OH),+CuSO, — CaSO,+Cu(OH), ¥
20H+Cu*" — Cu(OH), ¥
3Ca(OH),+2K;P0, — Ca;(PO,), 4 +6KOH
3Ca*"+2P0O3 — Ca3(PO,),

Ca(OH),+CO, — CaCO;+H,0
S5r 40r
4, MgO + 2HNO3 - Mg(NO3)2+H20

n(Mg0)="MeO) _ 5 _ 155 voms

M(MgO) 40
n(HNO,)= m(HNO,) _ 40 =0,635 moib
M(HNO,) 63

T k. HNO; HaxomuTcs B u30bITKE, pacuet BeaeM mo MgO

S5t Xr
MgO +2HNO; —» Mg(NO;), +H,O
40r 148 r

S == X= 3148 =185r

40 148 40

OtBet: m(Mg(NO3),)=18,5T
Bapuanm 3

1. a) H;PO, — 3H'+PO 3~

6) Ba(OH), > Ba>+20H"

B) FeSO, — Fe*+S0 3~

r) AICL; > AP*+3CI

1) Cu(NOs), » Cu>+2NO 3

2. a) FeCl3+3NaOH — Fe(OH); { +3NaCl
Fe*'+30H — Fe(OH); 4

6) H,SO,+2LiOH — Li,SO4+2H,0
H'+OH — H,0

8) 2HNO;+Na,CO; — 2NaNO;+H,0+CO,
2H+CO 3~ — H,0+CO,

3. 3H,SO0,+2A1 - Aly,(SO4)5+3H, T
6H+2A1— 2AI"+3H,

H,S0,4+2KOH — K,S0,+2H,0
H'+OH — H,0

H,S0,+Ba(NOs), - BaSO,J +2HNO;
SO3 +Ba” —» BasSO,{

13
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20r 33r
4. NaOH +HCI — NaCl+H,0
n(NaOH)=""NaOH) _ 20 _ 5 o
M(NaOH) 40
n(HCl)— m(HCl) _ 33
M(HCI) 36,5
T x. HCI naxonutcs B m30bITKE, pacuet Begem mo NaOH

20r XTr

NaOH +HCI —» NaCl +H,0
40 r 58,51

S5 x . 20-58.,5
40 148 40
OtBer: m(NaCl)=29,5 r

Bapuanum 4

1. a) CaCl, > Ca*"+2CI
6) KOH — K'+OH"

B) HCl - H+CI’

r) Fe,(S0,); —» 2Fe* +3S0 3~

1) NasPO, — 3Na'+PO 3~

2. a) CuSO,+BaCl, — CuCl,+BaSO, 4

SO % +Ba*" - BaSO,4{

6) 2HBr+Ca(OH), — CaBr,+2H,0

H+OH — H,0

B) 3ZnSO,+2K;3P0, — Zns(PO,), ¥ +3K,S0,
3Zn*+2P0 3" — Zny(POy),

3. CuSO4+2NaOH — Cu(OH), 4 +Na,S0,
Cu?*+20H — Cu(OH), 4

3CuSO4+2A1 - AL(SO4)5+3Cu

3Cu*"+2A1 - 2AP+3Cu

3CuS04+2Na;P0O, — Cu;(PO,), ¥ +3Na,S0,
3Cu*+2P0 3" — Cus(POy), ¥

65r 20r

4. Zn+tH,S0O4 — ZnSO4+H,

m(Zn) 6,5
M(Zn) 65
m(H,S0,) 20

— =0,204 moip
M(H,SO,) 98

=0,9 monp

=29,25T

n(Zn)= =0,1 monp
Il(HzSO4):

14
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T k. H,SO,4 HaxoauTes B M30BITKE pacyeT BeAeM 1o Zn.
6,51 XT

Zn +H,S0,— ZnSO4+H,

651 21
S _x X:@:o’z r
40 148 65

Otser: m(H;)=0,2 r

15
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Tema II. Iloozpynna kucnopooa. OcnogHule
3AKOHOMEPHOCIU MEYEeHUA XUMUYECKUX PeaKyuil

Padora 1. Kuciaopoa. Cepa. Cepnasi kucjiora

Bapuanm 1
1. a) S+0, > SO,

6) S™+Li" > Li3! s

S%+2¢ - S 1

Li’le > Li™" |2

2Li+S — Liy*+S

) H,SO,+Mg — MgSO,+H, T

F) H2804+C8.0 - CaSO4+H20
1) H,SO,+Ba(OH), - BaSO, | +2H,0
2H'+S0O 2~ +Ba*'+20H —> BaSO, ¥ +2H,0

2.:0::0: 0=0
:0:0:0: O/\\O
IIpu3Haku cpaBHEHUs O, O3
1. ArperaTtHoe ras ras
cocTosiHue (H.y.)
2. 3amax 0e3 3amaxa 3amax CBEXKECTH
3. PacrBopuMOCTB MaJIOPaCTBOPHM XOPOILO PACTBOPHM
4.  TInotHOCTh (H.y.) 1,43 r/n 2,14 r/n
5. OkucnurtensHble OKHCJIUTENb CHJIbHBIH OKHCIIUTEIb
CIOCOOHOCTH Cpe/HEeH CHITBI
6.  YcroiunBOCTH ycroiunBas HeycToW4nBast
MOJICKYJIbI

ANIOTPOITHS — CHOCOOHOCTH OJTHOTO 3JIeMEeHTa 00Pa30BBIBATH HECKOIBKO
MIPOCTHIX BEIECTB.

3. llpunuB B 06€ TpoOMpPKH CHIUKAT HATpUs, HaOIrOmaeM B ONHOU W3
HUX BBINTAJICHUE OCa/IKa.

NaQSiO3+stO4 —> NaQSO4+HQSiO3l

Bapuanm 2
1. a) 3S+2Al— Ale3

6) S+C" - C*"s 3?
28%+4e - 287 |1
C-4e —>C™ 1
28+C — CS,
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B) Zn—‘erSO4 —> ZHSO4+H2

r) H,SO,+MgO — MgSO,+H,0

,II) H2804+Cu(OH)2 —> CUSO4+2H20

2H"+Cu(OH), —» Cu*'+2H,0

2. B mnpupone cepa BcTpedaercss B CaMOpOJHOM BHJE, B COCTaBe
cynbdpatoB u cynbhumoB. OCHOBHBIE 00JacTH TPUMCHCHHS: IS
MPOM3BOJICTBA  CEPHOM  KHUCJIOTHI, BYJIKAaHH3aIMM  Kaydyka, B
OpPTaHUYECKOM CHHTE3E.

3. IIpunuB B 06e mpoOUPKH pacTBOp XJIopHuaa Oapus, B OJHON MpoOHUpKe
HaOIIOJAET BEIMTAZEeHUE OEJIOro ocagka.

BaC12+H2SO4 - BaSO4 \L +2HC1

Bapuanm 3
1. a) S+H, —» H,S
6) S+Zn" - Zn"’S™
S+2e - S~ 1
Zn"2¢ - 7Zn" | 1
S+7Zn— ZnS
B) H2804+Fe —> FCSO4+H2
F) HQSO4+CUO —> CuSO4+H20
JI) H2$O4+2N30H - Na2804+2H20
H'+OH — H,0
2. O, — kucnopon, O; — 030H
Sg — MOHOKITMHHAS cepa
Sg — pomOuueckas cepa
S — mactuueckas cepa
Orto sBiacHHE (00pa30BaHUS HECKOJBKHX IMPOCTHIX BEIIECTB OJHUM
9JIEMEHTOM) HOCHT Ha3BaHHUE aJUIOTPOIIHSI.
3. OTH BenecTBa MOXHO Paclo3HaTh NpH oMo pactsopa BaCl,.
K2804+BaC12 d BaSO4 \L +2KCl
OerpIit
HCI+BaCl, »

Bapuanm 4
1. a) S+2Na — Na,S
6) S“+F9 — S™F!

$%-6e S |1

Frt2e »2F' |3

S+3F, — SFq

B) 3H2804+2A1 —> Alz(SO4)3+3H2T

F) 3H2$O4+F€203 d Fez(SO4)3+3H20
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JI) H2804+Ca(OH)2 - CaSO4+2H20

H'+OH — H,0

2. CepHasi KHCJIOTa HUCIOJB3YETCs I MPOU3BOJACTBA yaA00peHuil (¢ ee
MOMOIIBI0 MONYYaroT (POCHOPHYI0 KHCIOTY) M B HPOMEIIUICHHOCTH
OpPraHUYeCKOro CHHTE3a.

3. Ilpunus B 06e npobupku pactop BaCl, B ogHO# 13 HUX HaOmogaeM
BBITIa/IeHHE OeJIoro ocaka.

BaC12+Na2804 - BaSO4 ~L +2NaCl

3neck 0611 Na,SOy

Padora 2. CkopocTh XHMHYECKHX PeaKIuii.
XumMnyeckoe paBHOBecHe.

Bapuanm 1

1. Hy+Cl, —» 2HCI

PeaKL[I/lﬂ HUJICT MTHOBCHHO, CO B3PBIBOM.

H,+Br, — 2HBr

Peakuus uaer MeaneHHO

Hy+1, —» 2HI

Peaxnust ueT TOJIBKO MPU HarPEBaHHH.

2. COwtH,0¢y & COxpytHyyHQ

a) BIIEBO, T.K. PEAKIUs S9K30TEPMUYHA;

6) BIIPaBO, T.K. YBEJIMYMBAETCS KOHIIEHTPALIUS HCXOJHBIX BEIIECTB.
Bapuanm 2

1. Hy+Cl, —» 2HCI

Ecnu KoHIEHTpanusi 3TUX BEUIECTB Maja, TO PEakLusl MIET MEIJICHHO,
€CITM KOHLEHTpALUsl JOCTaTOYHO BEJIMKA, TO PEaKIHs IPOUCXOIHT
MTHOBEHHO, CO B3pPBIBOM.

2. 2H2(r)+02(1") Z 2H20(F)+Q

a) BIPaBO, T.K. PEAKIHsI IK30TEPMHUYHA;

0) BIIpaBo, T.K. peaKIys MPOTEKAET C YMEHBIIIEHHEM 00beMa CHCTEMBI.
Bapuanm 3

1. Zn+2HCl - ZnCl,+H, T

[lpn OOBIYHBIX YCIOBHAX peakUus IPOTEKaeT MEUICHHO, a HpH
HarpeBaHWU HauMHaeTCs OypHOE BBIJIENICHHUE BOIOPO/IA.

2. Ny t3Hor & 2NH;+Q

a) BIIPABO, T.K. PeaKLHs SK30TePMHUYHA;
0) BJI€BO, T K. pEAKIHS MPOTEKAET C YMEHBIICHHEM 00beMa CUCTEMBI.
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Bapuanum 4

1. 3H2+N2 —> 2NH3

be3 karanuzaropa CKOpPOCTh 3TOM peakLUU Ype3BbIYAHHO Majla, HO MpHU
J00aBICHUN KaTaau3aToOpa €€ CKOPOCTh 3HAYUTEIBHO YBEITHUNBACTCS.

2. ZHBI'(F) Z Hz(r)+Br2(r)-Q

a) BIPaBo, T.K. PeaK¥s dJHI0TEPMUYHA;

0) BIpaBo, T.K. YBEINYMBACTCS KOHIIEHTPALIUS HCXOJHOTO BEIIECTBA.

Paodora 3. Urorosas no teme II

Bapuanm 1

1. HzSO4+2KOH - KQSO4+2HQO
3H,SO,+2A1 > Alz(SO4)3+3H2
HzSO4+FeO b FeSO4+H20
H,S0,+Ba(NOs), — BaSO, 4 +2HNO;
H2804+ZH(OH)2 —> ZHSO4+2H2O

2.8—1580,—2 S0; — > H,80,—*— SO,

1) S+0,— SO,

2) 280,40, — 2505

3) SO3+H20 —> H2$O4

4) H2304+Na2803 —> Na2804+H20+802 T

3. 2805410 2 2S03+Q

a) BJICBO, T.K. pCaKIU 3K30TCPMHUIHA,

6) BJICBO, T K. p€aKlus MPOTEKACT C YMCHBIICHUCM 00bEMa CHCTEMBIL.

4. YBennueHue CKOPOCTH pCaKUunu o0xxura MNMUpHUTa JOCTHUTIACTCA MMYTEM
Harp€BaHusd, MOCTOAHHOI'O TOKa KHCJIOpPOAa, YBEIIWMYCHUSA IUIOIIAANA
CONIPUKOCHOBEHHUSA PCATrC€HTOB U KaTajin3aTropa.

Bapuanm 2

1. 3H2$O4+2F€(OH)3 - Fez(SO4)3+6H20
H,S0,+BaCl, — BaSO, {4 +2HCI
H,SO,+2LiOH — Li,SO,+2H,0

HzSO4+MgO - MgSO4+H20
H,SO,+Zn — ZnSO,+H, T
1 3 4
2. H,S¢1-S—2 5FeS—2 580,
¢2
Nazs
1) Ho+S — H,S
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2) S+2Na — Na,S

3) S+Fe — FeS

4) 4FeS+70, — 2Fe,05+4S0,

3. a) IpH yBEJIMUYESHUH TEMIIEPaTypbl, CKOPOCTh PEAaKIU YBEINYUBACTCS;
0) mpH yBEIMYEHUH KOHLEHTPAIlMM MCXOAHBIX BEIIECTB, CKOPOCTh
peaxmyn yBenmumnBaetcs. [lpumepsr cM. Tema II, pabora 2, BapuanT 2, 3,
Borpoc 1.

¢
4. 4FeS,+110, —— 2Fe,05+850,

OTOT Ipouecc OCHOBaH Ha NMPUMEHEHUH NPHHIMIA TeIIooOMeHa, pu
3TOM JJOCTHUTAETCSl MAKCUMAJIBHBIN BBIXOJ] TPOIYKTA.

Bapuanm 3

1. H,SO4+2NaOH — Na,S0O4+2H,0
HQSO4+CUO - CU,SO4+H20
HzSO4+Mg - MgSO4+H2
H,SO,+BaCl, —» BaSO,+2HC1
3H,SO4+2A1(OH); — Al (SO4);+6H,0

2.8—157nS —2 S0, —— S0; —— H,S0,

1. S+Zn— ZnS

2) 2ZnS+30, - 2Zn0+2S0,

3) 280,10, — 2505

4) SO3+H20 —> H2$O4

3. a) Ilpm mpaBwiIbHOM MOMOOpE KaTadM3aTOpa CKOPOCTh PEaKIUU
3HAYUTEIHHO BO3PACTacT.

0) Pa3Hble BeliecTBa pearupyroT ¢ OJHUM U TEM K€ BEIIECTBOM C pa3HOMH
CKOPOCTBIO.

[pmmepst cm. Tema 11, pabora 2, Bapuanr 1, 4, Bompoc 1.

4. Ilpumecu, comepKallyecss B CEPHUCTOM ra3e, MOTYT SBISATHCS

unruburopamu  peakuuu  2SO,+0, > 2SO3, 0pu 9TOM  3HAYUTENHHO
CHIKAETCSA €€ CKOPOCTb.

Bapuanm 4

1. H,SO4+Ca(OH), —» CaSO4,+2H,0

H,SO4+Zn0O — ZnSO4+H,0

H,SO4+Fe — FeSO4+H, T

H,S0,+Ba(NOs), — BaSO, | +2HNO;

HzSO4+Cu(OH)2 —> CUSO4+2H20

2. SOy tHy0 & HaSO30+Q

a) BIIEBO, T.K. PEAKIUs 9K30TEPMHUYIHA;

6) BIpaBo, T.K. yBEINYNBACTCS] KOHIIEHTPALIUS HCXOJHOTO BEIIECTBA.
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3. H,S «+—S—580,—* S0;
12

ALS;
1) S+H, > H,S
2) 3S+2A1— Aleg,
3) S+0,— SO,
4) 2S0,+0, — 2S0;
4. Tk. SO; pearupyeT cHadala ¢ BOASHBIM ITapOM, TO 3HAYUTEIbHAS
yacte H,SO, momydaercs B BuAe TyMaHa, KOHIEHCHPOBATb KOTOPBI
HEYI00HO.
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Tema III. Iloozpynna azoma

Paoora 1. A3or. AMMuak. CoJiu aMMOHHS

Bapuanm 1
l.ay NS + L’ SLij'N?

OKMCIIUTEIb  BOCCTAHOBHMTEIb
OKHCJINTECIIb BOCCTAHOBUTCIIb

6) NH,C1+NaOH — NaCl+NH; T +H,0
B) NH,Cl+AgNO; — AgCl{ +NH,NO;
Cl+Ag"— AgCl{
2. H,+Cl, - 2HCI

Pt
3H,+N, — 2NH;
NH;+HCI — NH,C1
N, Ni=N: N=N
A3ot — OeciBeTHbIIf ra3, 0e3 BKyca, 0e3 3amnaxa, t,,=-210°C, t,;=-196"C
Bapuanm 2
l.ay NS + 3HS —2N°HY!

OKHMCJIUTECIIb BOCTaHOBHUTEIIb

6) 2NH3+H2$O4 —> (NH4)2$O4
B) (NH4),SO4+Ba(NO5), — BaSO4 ¥ +2NH,NO;
SO % +Ba*" - BaSO,4{
2. JlaHHBIE pacTBOPBI MOYKHO PACIO3HATH IPH MOMOIH pacTBopoB BaCl,
u Na,SiO;.
1) BaCl,+Na,SO4 — BaSO,{ +2NaCl
BaCl,+H,SO, — BaSO,{ +2HCI
NH,Cl+BaCl, -»
2) H,S0,4+Na,Si0; — Na,SO,+H,Si0; ¢
NaZSO4+NaZSiO3 -

3. NHy+H' > NH

G
H1s [ ] His' [T ] His' [1] His!

H
\

H—->N«H CBSI3U KOBAJICHTHBIE MOJISIPHBIC
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NH;+H" — NH3;H' cBA3b 10 JOHOPHO-aKIIENTOPHOMY MEXaHH3MY

I 1

N°H! NH,
VI

(N°H3')' (NHy)"

Bapuanm 3

1.a)NJ +3Mg’ > Mg N ;*

OKHUCJIMTEIb BOCCTAHOBUTEID

6) (NH4)2CO3+2HNO3 d 2NH4NO3+C02+H20
CO% +2H" - CO,+H,0

2. SO3+H20 - HzSO4

N+3H, —*> 2NH;

2NH3+H2804 - (NH4)ZSO4

3N 252p°
S ¢4

CBsI31 KOBaJIGHTHASI HETIOJAPHAS

N3

Bapuaum 4

lLay N} + 0 —»2N"0?

BOCCTaHOBUTECIIb OKHUCJIUTEIIb

6) NH;+HCI — NH,Cl
B) (NH4)QSO4+BEI(OH)2 - BaSO4 \L +2NH3+2H20
2NH § +SO 2~ +Ba*+20H" — BaSO4+2NH;+2H,0

2. JlaHHBIC BeIIECTBa MOKHO PACIIO3HATH MPHU oMol pactBopoB BaCl,
u NaOH

1) BaC12+(NH4)st4 d 2NH4C1+BaSO4 \L

NH,Cl+BaCl, -»
NaCl+BaCl, »
2) NH,Cl+NaOH — NaCI+NH; T +H,0
NaCl+NaOH -»
3. NH; H:N:H H—>N<«H
H )
H

AMMMAK — ra3 ¢ pe3KUM 3araxom, tm=—780C, tKHH=-330C
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Pa6oTa 2. A30THasi KHCJIOTA U €€ COJIH

Bapuanm 1

1. a) CaO+2HNO; — Ca(NOs),+H,0
CaO+2H" — Ca*+H,0

6) NaOH+HNO; —» NaNO;+H,0

OH+H" - H,0

B) K,CO3+2HNO; — 2KNO;+H,0+CO,
CO3 +2H" - H,0+CO,

2. Cu0+H+lN+SO 52 ot —> Cu+2(N+SO 52 )2+N+4O 52 +H 3—1 0-2
Cu’-2¢ > Cu* | 1

N”+1e > N™ |2

Cu+4HNO; — Cu(NO3),2NO,+2H,0
3.N,—25NO—2-5 NO,—2 HNO;
a) N,+O, —» 2NO

0) 2NO+0, — 2NO,

B) 4NO,+2H,0+0, — 4HNO;

Bapuanm 2

1. a) Ca(OH),+2HNO; — Ca(NOs),+2H,0
OH+H — H,O

6) CuO+2HNO; — Cu(NOs),+H,0
CuO+2H" — Cu”+H,0

B) Pb2(N03%), » Pb?0+N"“0*+0)
N”+le >N™ | 4

20%4e 509 |1

2Pb(NO3), » 2PbO+4NO,+0,

3. JlaHHbIE BeIIECTBA MOXKHO pACMO3HATh IPH ITOMOIIH PAaCTBOPOB
HuTpata 6apus Ba(NO;), u NaOH
Ba(NO;),+Na,SO, — 2NaNO;+BaS0, ¢
NH/NO;+Ba(NO3), 4

Ba(NO;),+NaNO; 4

NH,NO;+NaOH — NaNOs+NH; T +H,0
NaNO;+NaOH 5

Bapuanm 3

1. a) 2HNO3;+Na,0 — 2NaNO;+H,0
2H+Na,O — 2Na"™+H,0
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6) KOH+HNO; - KNOs+H,0
OH+H — H,O
B) Na,CO5;+2HNO; — 2NaNO;+H,0+CO,
CO3 +2H" - H,0+CO,
2. Hg"+H'N"0 3% oy = Hg?(N°0 3% ), #N "0 > +H3' 07
Hg’-2e —» Hg™ | 1
N"P+le > N™ |2
Hg+4HNO; — Hg(NO;),+2NO,+2H,0
3. KNO; —2» HNO; —2— Cu(NO3), —2»NO,
a) 2KNOs+H,S0, — K,SO44+2HNO;
6) 2HNO;+CuO — Cu(NO;),+H,0

t0
B) 2Cu(NO3)2 - 2CUO+4N02+02
Bapuaum 4
1. a) Ba(OH),+2HNO; — Ba(NO;),+2H,0
OH+H" - H,0
6) CaCO3+2HNO3 d Ca(NO3)2+H20+C02
CaCOs+2H" — Ca®>'+H,0+CO,
B) 2HNO;+MgO — Mg(NO3),+H,0
2H+MgO — Mg*+H,0
2. Ag"'NP02 — 5 Ag*+N™0 2 +0 )
Ag'l+le —» Ag’
N®+le > N™ |42
20746 >0 |2]1

2AgNO; —1— 2Ag+2NO,+0,

3. JlaHHble BemleCTBA MOKHO pACIO3HATH TIPH TIOMOIIHM PACTBOPOB
Ba(NO;), n AgNO;

1) Ba(NO3),+H,SO, - BaSO, 4 +2HNO;

Ba(NOs),+HCl 5»

Ba(NOs),tHNO; »

2) AgNOs+HCl — AgCl{ +HNO;

AgNO;+HNO; -
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Padora 3. ®ocdop u ero coeruHeHUs

Bapuanm 1

1. a) 4P+502 - 2P205

6) PH;+HCIl — PH,CI

B) H3PO4+3KOH e K3P04+3H20

H'+OH — H,0

2. CunbHO HarpeBasi KpacHBIH (ocop B OTCyTCTBHE BO3AyXa, OTyIaeM
oenpiii pocdop. DTO 3HAYKT, YTO FTO 2 ALIOTPOMHBIC MOAM(PHUKAINU
OJTHOT'O JJIEMEHTA.

3. ®docdar HaTpusl ONpeAENTAM MNpPU MOMOIIM JIAKMYyca, Cpefla ero
pacTBOpa MIEJIOYHAs, JIAKMYC CHHEET. A KHCIOTBI OINpPEICINM IpH
oMoty pacteopa AgNO;

AgNO;+HCl— AgCl | +HNO;

JKENTHIA

2AgNO3+H3PO4 -

Bapuanm 2

1. a) 2P+5Cl, — 2PCl;

6) 2P+3Mg — Mg;P,

B) Na;PO,+3AgNO; — 3NaNOs+Ag;PO, 4
PO +3Ag" — AgsPO4 L

2. ®ochop oUeHHb PEaKIMOHHOCIOCOOHOE BEIIECTBO, a MOJIEKyJa a30Ta
yCTOWYMBA U XUMHYECKH MAJOAKTUBHA

,0
3.P——> CasP; “6-) PH; P,Os

a) 2P+3Ca— Ca3P2

6) Ca3P2+6H20 d 3C3(OH)2+ZPH3
B) 2PH3+402 d P205+3H20
Bapuanm 3

1. a) 2P+3Ca— Ca;P,

6) Cas(PO,),+3H,S04 ——> 3CaSO,+2H;PO,

B) 3NaOH+H;PO, — Na;PO,+3H,0O

OH_+H+—)H20

2. Ilpu cropanum 6emnoro u kpacHoro (¢ochopa B OANHAKOBBIX YCIOBHUSX
00pa3yroTCs OMHAKOBBIE BEIECTBA.

3. Boay MOXHO oOmpeAeNuTh TpHU MOMOIIM JIaKMyca, BOJa HMeEET
HEUTpANBHYIO Cpely W JIaKMyC B HEH OcCTaHeTcs (PHOIeTOBHIM, B
kucnorax oH mokpacHeeT. HNO;, B ormnmmume ot H;PO,, pactBOpsier
MeJib:

B)
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Cu+HNO; » Cu(NO;), {+2NO,+2H,0

JKEITBIH

Cut+H;PO,»

Bapuanm 4

1. a) 2P+3S - P,S;

6) P205+3H20 —> 2H3PO4

B) 2H;P0O4+3Na,CO; — 2Na;P0O4+3C0O,+3H,0
2H'+CO 3~ — CO,+H,0

2. Monekyna ¢ocgopa B mapax cocrout u3 4-x atomos (P4), a Momekyna
aszota u3 2-X (N)

3.P—2 P,05s—2— H;PO,—2 > K;PO,

a) 4P+50, — 2P,05

6) P,Os+3H,0 — 2H;PO,

B) 3KOH+H3PO4 —> K3PO4+3H20

Pabora 4. PacueTsl 10 onpeesieHUI0 MacCOBO WIN 00beMHOM 1011
BBIX0/1a IPOAYKTA PEaKIUH OT TeOPeTHYeCKH BO3MOKHOI0
(1 oOpaTHbBIE 3a1a4M)

252r XT

1. NaOH+HNO; —> NaNO; +H,0
63r 85r

252 x _252:85

== X =340
63 85 63

my,(NaNO;)=7# (NaNOs) - Myeop(NaNO5)=0,9 - 340=306 T
Ortser: my,(NaNO;)=306 r

20r X 1
2. 2NH,C1+Ca(OH), — CaCl,+ 2NH, +2H,0
2:53,5T 2:22,4n
20 x (2 20°2:224 o
2.53,5 2.22,4 2535

Vnp(NH3):’7 (NH3) : VTeop(NH3):8:37 : 0:98:8;21 (H)
Otset: V(NH;3)=8,21 n

280r XT
3. CaO +H,0 - Ca(OH),
S6t 741
@:i x:—280'74 =370r
56 74
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Ca(OH
7 (Ca(OH)y))=_"m(C2OM:) 358 5crc i 96.76%
mTeop (Ca(OH)2) 370

Otsert: 7 (Ca(OH),))=96,76%
20r 20r
4. 2NH,Cl1+Ca0O — 2NH;+CaCl,+H,0

m(Ca0) 20
M(NH,CI) 53,5
m(Ca0) = 20 =0,357 moap
M(CaO) 56

T k. CaO Haxomutcs B M30bITKE, pacuer BeaeMm o NH,CL

20r XT
2NH,CI+Ca0O — 2NH; +CaCI+H,0
253,51 217t

20 _ X X:2~20-17
2-53,5 2-17 2-53,5
mpy(NH3)=# (NH3) - myeop(NH3)=0,98 - 6,355=6,228 ©
Ortsert: my,(NH;)=6,228 1

n(NH,Cl)= =0,374 monb

n(CaO)=

=6,355T

6,41 ¢ X I
5. NH,NO, —— N, +2H,0
64r 2241
64_ x _64m4 0
64 22,4 64

Vip(N2)=1 (N2) - Vie0p=0,89 - 2,24=1,994 1
Otsert: Vp(N2)=1,994 n

56r X JI
6. N, +3H,— 2NH,

224 22241

56 X X:56~2'22,4

22,4 2-22.,4 22,4
Viup(NH3)=1 (NH3) - Vieop(NH3)=0,5 - 112=56 1

m(NH3)=VL ~m(NH3)=%64 -17=425 1

Ortsert: V,,(NH3)=56
m(NH3)=42,5r
107 r R X I
7. NH,Cl —— NH,; +HCI
53,51 2240
107  x X2107-22,4:
535 22,4 53,5

=112 n

44,8 1
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Vi _ 38
V. 448

TEop

Otset: n (NH;3)=84,8%
X KT 200 xr

8 P — H;PO,
31 xr 98 kr

107 x _31:200 _
53,5 22,4

=0,848 wu 84,8%

n (NH3)=

Otser: m(P)=70,295r
33r X I
9. (NH,),S0, +Ca(OH), —» CaSO,+ 2NH; +2H,0

132r 2224 n
B__x  Boewd o0
132 2.22,4 132

V=1 (NH3) - Vyeop(NH3)=11,2- 0,85=9,52 n
Otser: V(NH;3)=9,52 i
Xr 40
10. Cut+4HNO;,,,, —> Cu(NO;3),+2NO, +2H,0
64T 22241
x__4 =4 s 14
64 448 448
Mooy _ 5,714 _
nP) 096
Otser: m(Cu)=5,952 r

m,,(Cu)= 5952r

30r X I
11. 2NH,CI+Ca(OH), - CaCl,+ 2NH, T+2H,0
2:53,5r 22241

ﬁ: X X:2~30~22,4
132 2.22,4 2-53,5
Viup(NH3)=Vreop - 71 (NH3)=12,561-0,94=11,81 1
Otser: V(NH;3)=11,81 1

=12,561 1

20,21 XT
12. 2KN03 +H2804 d KzSO4+ 2HNO3
2101 r 2:63T
202 x_2:63-202

= X =12,6T
2-101 2-63 2-101

Mpp(HNO3)=myeqp - # (HNO3)=0,98 - 12,6=12,348 T
Oteer: m(HNO;)=12,348 r
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40r o X1
13. NH,NO;, —“ N,0 +2H,0
80r 22,4 1
40 _ x X:40-22,4:“’2H
80 22,4

Vip(N20)=Vieop - 1 (N,0)=11,2-0,96=10,752 n
Otser: V(N,O)=10,752 n

80r Xr
14. Ca;(PO,), +3H,S0, - 3CaSO,+2H,PO,

310r
80 x
310 2-98

80298

2981

=50,581r
310

Mpy(H3PO4)=n (H3PO,) - Myeoy=0,96 - 50,581=48,557 r
Otset: m(H3;P0,4)=48,557

Pabora 5. UtoroBast mo teme I11

Bapuanm 1
I.
Tlpu3Haku cpaBHEHUS Aot Docdop (6enbiit)
a) ArperaTHoe ra3 TBepuoe BelecTso
cocTosiHue (H.y.)
6) Xummuueckue 1) N,+3H, = 2NH; 1)2P+8H,0 —
cBoOMCTBA 2) Np+0, — 2NO — 2H;PO4+5H,
3) N;+3Ca — CazN, 2) 2P+50, — 2P,0s
4) 2N,+3Si —> SizNy 3) 2P+3Ca — CasP,
4) 2P+5Cl, — 2PCls
B) PeakimonHas XHMMHYECKH MalOAKTHBEH, | XMMHYECKH BBICOKOAKTHBCH,
CMOCOOHOCTH U y4acTBYeT B Iporecce SIOBUT
JIeHCTBHE Ha IBIXaHUS
OpraHy3M YeloBeKa
2.P—2 P,05,—25HPO; —— H;PO, — 5 Na,PO, —2 > Ag;PO,
1) 4P+502 —> 2P205
2) P,Os+H,0 — 2HPO;
3) HPO3+H20 —> H3PO4

4) H3PO4+3NaOH e N33PO4+3H20
5) Na;PO4+3AgNO; — AgiPO, | +3NaNO;
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37r XT

3. Ca(OH)2 +(NH4)2$O4—) 2NH3 +CaSO,+2H,0
T4 217r

ﬂ = X X:M :17 T

74 217 74

5 (NHz)=—2m =15 _ 0824 ot 88,24%

Teop

Otser: 7 (NH3)=88,24%

Bapuanm 2
1.
IIpu3Haku cpaBHEHUs Aszor Docop (Oerbrii)
a) CTpoeHHe aTOMOB N 18%28%2p? 5P 15%252p%3s%3p°
2353 2)82 )
0) Baxxueitmue crenenn | HaubGomee Haubonee pacnpocTpaHeHbI
OKHCIICHHS pacrpocTpaHeHbl COCJTMHEHHS CO CTETICHSIMU

COEJTMHEHHS CO
CTeNeHsAMH OKHCIICHHS —
3,0,+4,+5

OKHCICHHS —3, +3, +5

B) CocTaB  CBOHCTBa
OKCHJIOB

Obpasyer oxcunsl N,O,
NO, N,03, NO,, N,O:s.
HawuGosnee ycToitunBbt
N,O — GecuBETHBIN ras ¢
MPUSATHBIM 3aMIAXOM U
CITaIKOBATHIM BKYCOM;
NO — 6ecuBeTHEII ras,
6e3 Bkyca 1 3anaxa, NO,
— Oypalii ra3

Obpasyer oxcunsl P,Os u
P205.

P,O; — 6enoe
KPHUCTAJUTMYECKOE BEILECTBO,
P,05 — Geneblii moporok

2.N,—2 5 NH; —2 5> NO —25 N0, —» HNO; —2 Ba(NO»),

1) No+3H, —215 2NH;

2) 4NH;+50, —2—5 4NO+6H,0

3) 2NO+0, — 2NO,

4) 4N02+2H20+02 d 4HNO3

5) 2HNO;+Ba(OH), — Ba(NO3),+2H,0

171 XT
3. 2NaNO, +H,SO, — Na,SO,+ 2HNO,
285r 2:63r

17 _ x 17263160

2-85 2-63 2-85

mu(HNOs)=5# (HNO3) - myeqp=12,6- 0,96=12,096 T
Otser: m(HNO3)=12,096 T



http://alexbooks.ucoz.com/load/reshebniki/68

Bapuanm 3
1.
IIpuznaku NH; PH;
CpaBHEHHS
a) CtpoeHue H—->N<«H H-P-H
MOJIEKYJIBI |
T H
H

6) dusnueckue

I'a3, 6e3 1Bera ¢ pe3kuM 3amaxoM, |beclBeTHBII ra3 ¢ 4eCHOYHBIM

cBoiicTBa Jierde BO3IyXa, XOpoIo 3aI1axoM, TshKellee BO3LyXa,
pacTBOpUM B BOJIE MAaIopacTBOPHUM B BOJIE, OYCHD
SITOBUT
B) Xumuueckue  |1) NH;+H,O — NH,OH 1) 2PH;+40, — P,05+3H,0
CcBOHCTBA 2) 4NH;3+30, = N,+6H,0 2) PH3+HC1 — PH4CI
3) NH;+HCl = NH4C1
2.P—2 5 caP,—2 5 PH;—2 P,0s—2 5 HPO; —— H;PO,
1) 2P+3Ca — Ca;P,
2) CasPy+6H,0 — 3Ca(OH),+2PH;
3) 2PH3+402 - P205+3H20
4) P205+H20 - 2HPO3
5) HPO3+H20 —> H3PO4
30r X I
3. 2NH,CI+Ca(OH), — CaCl,+ 2NH; +2H,0
2:535r 2224 n
30 X 30-2-22.4
— - x=22 55T 12561 ¢
2.53,5 2.22,4 2-535
Vip(NH3)=5 (NH;) - Viep=0,92 - 12,561=11,556 1
OtBet: V(NH;3)= 11,556 i
Bapuanm 4
1.
IpusHaku HNO; H;PO,
CpaBHEHHs
a) @usnueckue |becuBerHas, IpIMSLIAsAC HA Benoe kpucramimyeckoe BEIECTBO
CBOIICTBa BO3/1yX€ XKHUAKOCTb, tm=—42°C, tm=42°C
tau=83°C
0) XuI/IMI/I‘IeCKI/Ie 1) 8HNO5+3Cu —> 3Cu(NOs)+ 1) 2H;PO,+3Zn —> Zn;(PO4),+3H, T
cponcTBa +2NO+4H,0 2) HyPO,+3NaOH —> Na;PO,+3H,0
H3PO4+CU —/L)
2) 10HNOs+4Zn —> 4Zn(NO3),+
+NH4NO;+3H,0
3) HNOy+NaOH — NaNOs+H,0
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2. Pb(NO;), —2sNO,—2-HNO; 2 NH,NO; — sNH; —23(NH,),SO0,

1) 2Pb(NO5), —— 2PbO+4NO,+0,

2) 4NO,+2H,0+0, —» 4HNO;

3) HNO;+NH; — NH,NO;

4) NH,NO;+NaOH — NH;+H,0+NaNO;
5) 2NH3+H,S0, — (NH,),S0,

62r XT
3. 4P +50,— 2P,0;

431r 21421
62 __X X:62~2-142:142r
4.31 2-142 4.31

7 (P0s)= —m_ =%=o,9155 wmi 91,55%

TEop

Otsert: 7 (P,05)=91,55%
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Tema 1V. Iloozpynna yenepooa.

Pa6ota 1. Yraepoa. Oxkcuasbl yriepoaa

Bapuanm 1

1 2e 12522
£C 152s'2p’

Ilepexon BO3MOXEH T K. HMMeeTcs CBOOOIHAs OpOWTallb, HPH 3TOM
pa3HHIA B SHEPTUH MEXKIY 2s- U 2p-OpOUTAISIMUA HEBIUTHKA.

2. a) CuO+C — Cu+CO

6) C+CO,— 2CO

B) CaCO; ——— Ca0O+CO, T
3.2C0+0, - 2CO,

@ (CO)=100%-5%=95%
V(CO)=Vrasa- »(CO)=20-0,95=19 1

191 X1

2CO + 0, —2CO,
22240 22,42”

9 _ x 19224
2-22,4 224 44,8
Otget: V(0,)=9,5 1
Bapuanm 2
1. Yriepon B npupojie BCTpeYaeTcs B BUIE:

a) anMaza — OYeHb TBEpJOe, IIPOYHOE BELIECTBO C BBICOKOH tmu,
KPUCTAJUTMYECKAs PEIIeTKa — aTOMHAs.

0) rpajura — TBEpAOEC BEIIECTBO, KUPHOE HA OIIYIh C BBICOKOW (LI
9NIEKTPO- ¥ TEIUIONPOBOJICH, KpUCTAJUTHYECKasl PEIeTKA aTOMHAs.

B) KapOWHa — TBEpAOE BEUIECTBO (TBepxke rpadura, HO Msrde aimasa),
YepHBIit MEJIKOKPUCTAIUTYCSCKUH MOPOLIOK, obnanaer
HOJIyIIPOBOJHUKOBEIMH  CBOiicTBamMu.  Kpucramummdeckas — pemierka

aTOMHas.
2. a) CO,+Ca(OH), —» CaCO;+H,0

6) C+2H, ———> CH,

B) C+02 - COz

3. CaCO3+2HN03 —> Ca(N03)2+H20+C02
©(CaCO03)=100%-8%=92%
m(CaC03)=0,92 - 60=552

9,51
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552r X I

CaCO, +2HNO; - Ca(NO;),+H,0+ CO,
100 2241
552 x _552-22,4

—_— = X =12,36 1
100 22,4 100

Otset: V(CO,)=12,36 11

Bapuanm 3

1. Yriepon B coeIMHEHUSX MPOSIBISIET CTENEHN okucaeHus —4, -3, -2, -1,

+2, +4

C-4H 4+1 ,C 53 H gl , C+20-2’ C+4O 52

2. a) CO+FeO — Fe+CO,

6) 3CHAl— A14C3

B) CO,+Ca0 — CaCO;

3.C+0,—~ CO,

w (C)=100%-6%=94%

m(C)=0,94-400=376 r

376r  x&

C+02 - COz

12r 22,4 11

ﬁ_L ‘= 376-22.4
12 224 12

Otset: V(CO,)=7019 n

Bapuanm 4

1. AncopOmmst — TIpollecCc IIOTJIOMIEHUS] TOBEPXHOCTHIO BEIIECTBA
JIPYTOTO BEIIECTBA.

JecopOrust — mporiecc BBIACTICHUS BEMIECTBA C €r0 MTOBEPXHOCTH.
AncopOoHHast CIOCOOHOCTh  JIPEBECHOTO YIS MpPHUMEHSeTcs B
MEIUIIUHE TIPU OTPABIICHISIX TSI TOTJIOMICHUS SII0B.

2. a) 2CO+0, - 2CO,

6) C+2S - CS;

B) CaCO;+2HCl — CaCl,+H,0+CO,

3. CaCO; —— Ca0+CO,
©(CaC03)=100%-10%=90%
m(CaC0;)=0,9 - 500=450 r

=701,9 n

450 r X1
CaCO; — CaO+CO,
100 22,4 1
450  x 450224

X =100,8 1
100 22,4 100

Otset: V(CO,)=100,8 1
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Paodora 2. YroapHasi KHCJI0TA U €€ COJIN

Bapuanm 1
1. CaCO; —2— CO, —2— CaCO, —— Ca(HCO;), —2— CaCl,

1) CaCO;——5 CaO+CO,

2) CO,+Ca(OH), —» CaCO5+H,0

3) CaCO3+H20+C02 —> Ca(HCO3)2

4) Ca(HCOj3),+2HCl — CaCl,+2H,0+2CO,

2. ConepxxuMoe MPOOUPOK MOXKHO pacro3HaTh MPHU MOMOIIU PacTBOpa

Oenblit

2AgNO;+K,CO; > Ag,CO; | +2KNO;

CBETJIO-KENThIH

3AgNO;+K;PO, — Ag,PO, | +3KNO;
HKEITHIi

3. C02+H20 —> H2C03
OO6pa3yromascst KUCJIOTa OKpAaIIMBAaeT JIAKMYyC B KPAacHBIA IBET, NPHU
Harp€BaHUM KHUCJIOTa pasjaracrcs, IMO3TOMY JIAKMYC BHOBb CTAaHOBUTCHA
(uoeTOBBIM.
H2C03 —> H20+C02 T
Bapuanm 2

1.cO—2» c0o,—2 > KHCO; —2 K,CO; —25 CO,

1) 2CO+0, — 2CO,

2) CO,+KOH — KHCO;

3) KHCO;+KOH — K,CO5+H,0

4) K,CO5+2HCl — 2KCI+H,0+CO,

2. Ilpu mnpomyckaHWU YIIAEKHCIOrO rasza uepe3 H3BECTKOBYIO BOAY
CHayaJia Ha6J’IIOIla€TC$I cec HOMyTHeHI/Ie, a [IoToM paCTBOpeHI/IC ocaaka.
Ca(OH)2+C02 - CaC03 ~L +H20

CaCO;+CO,+H,0 — Ca(HCO3),

3. BoxHble pacTBOpBI KapOOHATOB KalWs M HAaTPUS MMEIOT IICIOYHYIO
cpemy, T.K. 3TH COJH 0Opa30BaHbl CHJIBHBIM OCHOBAaHHEM M CJIa00H
KHUCJIOTOH U B BOJIE TUJIPOJIU3YIOTCS.

Bapuanm 3

1. Ca(HCO;), —2— CaCO; —2— CO, —2— Na,CO; —2— H,CO;
1) Ca(HCO;), ——» CaCO5+H,0+CO,

2) CaCO5+2HCIl — CaCl,+H,0+CO,

3) CO,+2NaOH — Na,CO5+H,0
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4) Na,CO;+2HCl — 2NaCl+H,CO;

2. CaCO;—" 5 CaO+CO,
CO,+KOH — KHCO;

¢
2KHCO; —— K,CO;3;+H,0+CO,

3. Conu yroapHON KHCIOTHI MOXHO OTIIMYHMThH MPH MOMOIIM PEaKLUU C
CHIIBHOW KHCIIOTOH, TIPH 3TOM OYyJIET BBIAEIATHCS YTIIEKUCIIBINA Ta3.

Bapuanm 4

1.C—25Cc0,—25H,CO; —2—5 Na,CO; —2—5 NaNO,
1) C+02 - C02

2) C02+H20 - H2C03

3) H,CO5;+2NaOH — Na,CO;+2H,0

4) Na,CO5+2HNO; — 2NaNO;+H,0+CO, T

2. a) Ba(OH),+Na,CO; — BaCO;{ +2NaOH

6) H,S0,+Na,CO; — Na,SO,+H,0+CO, T

3. Homyuuts comy TakuM oOpa3oM Hembsd, T K. CaCO; — HepacTBopuMas
B BOJIE COJIb.

Pabora 3. KpeMHuii u ero coeguHeHust

Bapuanm 1

1. Pagmyc aroma KpeMHHs OoOiblIe paguyca aToma yriepona, €ero
JJIEKTPOHBI cilabee NMPUTATUBAIOTCA K SAApY, T.e. OH Jierde MX OTHAeT,
MIOTOMY €T0 HEMETAIMYECKHE CBOMCTBA BBIPAXKEHBI cllabee.

2.8i0,—2 5 8i—9 3 §5i0, —2 5 Na,SiO;

a) Si0,+C —— Si+CO,

6) Si+0, —> Si0,

B) SiO,+2NaOH — Na,Si0O5;+H,0
3. Mg,Si+4HCl — 2MgClL+SiH,
© (Mg>S1)=100%-5%=95%
m(Mg,Si)=0,95- 160=152 r

152r XT
Mg,Si +4HCl — 2MgCl,+SiH,

761 32r
Q X _152-32

=— X =64r
76 32 76

OtBet: m(SiH,)=64 r
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Bapuanm 2

1. BomgHble pacTBOPHI CHIMKATOB HATPUS M KalUs UMCIOT INEIOYHYIO
cpeny, T.K. 3TH COJM OOpa3oBaHbl CHJIBHBIM OCHOBaHHEM M cClaboi
KHCJIOTOW ¥ B BOJIC TUAPOIU3YIOTCS.

2. NaOH —2 Na,Si0; — 2 H,Si0; —2 Si0,
a) 2NaOH+8102 d NaQSiO3+H2O
6) Na,SiO5+2HCI — 2NaCl+H,Si0;
B) HleO3 —> H20+Si02
3. Si0,+C — CO,+Si
o (Si0,)=100%-10%=90%
m(Si0,)=0,9 - 40=36 T
36T XT
Si0, +C — CO+ Si
60T 281

36_x x=3628 6,81

60 28 60

OtBer: m(Si)=16,8 T

Bapuanm 3

1. KpemHUit B COETUHEHUAX MPOSBIACT CTENCHb OKUCIeHUS —4, +4, +2

Si*H !, si032, Si?02

2. Si—2 Mg,Si —-— SiH, —— Si0,

a) Si+2Mg ——> Mg,Si
6) Mg,Si+4HCl —> 2MgCl,+SiH,
B) SiH4+20, - Si0,+2H,0

3. 2NaOH+Si0, —'—> Na,SiOs+H,0
 (S10,)=100%-10%=90%
m(Si0;)=50-0,9=45r
451 . XT
2NaOH+Si0, —— Na,SiO; +H,0
60T 1221
45 x 45122
60 122
Oteer: m(Na,Si03)=91,51
Bapuanm 4
1. Oxkcun kpemums SiO, OTHOCAT K KHUCIOTHBIM OKCHAaM IO €ro
CBOMCTBaM.
SlOz+2NaOH - NaZSi03+H20
SiO,+Ca0 — CaSiO;

91,5r
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2. Si—2 5 8i0, —25 K,Si0; —2— H,Si0;
a) SH‘OZ - 3102

6) Si0,+2KOH — K,SiO5+H,0

B) K,Si0;+2HC1 — 2KCI+H,SiO; ¥

3. 2Mg+Si — Mg,Si

o (S1)=100%-5%=95%

m(Si)=0,95 - 60=57 r

57r XT
2Mg+ Si — Mg,Si
281 761
57 X _57-76

—=— x=——=154,71r
28 76 28
OtBet: m(Mg,Si)=154,71 1

Pabora 4. Beruncienne Maccbl WM 00beMa NPOAYKTA peaKnnu
10 U3BECTHOI Macce WK N0 00beMy HCXO/IHOTO BeleCTBA,
cojiep:KaIIero NpuMecH

1. CaCO; — CaO + CO,
®(CaCO3) = 100% — 10% = 90%
m(CaCO3) = 600 - 0,9 = 540 r

540 r XT

CaCO; — CaO+ CO,
100 ¥ S6r

240 _ x

100 56
=540'56:302,4r

Otser: m(CaO) =302,4 1.

2. CaCO3 — CaO + C02
®(CaCO;) = 100% — 20% = 80%
m(CaCO3)=200-0,8=160T

160 r X 1
CaCO,; — CaO + CO,
100 2241
160 x
100 224
_160:224 _ 1ogy
100

Orset: V(CO,) = 35,84 1.
3. N, +3H, —» 2NH;
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o(N>) = 100% — 5% = 95%
m(N,) =50-0,95=47,51
47,51 XT

NZ + 3H2 —> 2NH3
281 217r
475 X
28 2-17
475-2-17
x=_l2e 1l
28

=577r

m,, 8

n(NH;) = =——=10,139 unu 13,9%
My, 57,7

Otget: N(NH;) = 13,9%.

4. CaCO; —" 5 Ca0 + CO,
®(CaCO3) = 100% — 6% = 94%
m(CaCOs) = 0,94 - 400 = 376 kr

376 kr 0 X KT

CaCO; —— CaO + CO,
100” 56 KI'

376 _ x

100 56
=36376 510,56 kr

Oteet: m(CaO) = 210,56 kr.

5. CaCO; —» CaO + CO,
®(CaCO3) = 100% — 8% = 92%
m(CaCOs) = 0,92 - 500 = 460 kr

460 xr X KT xm
CaCO; — CaO+ CO,
100 xr S6KC )42
460 _ x
100 56
x =293 557 6 xr
100
460 __x
100 224
460224 0 s
100

Oteer: m(Ca0) = 257,6 kr; V(CO,) = 103 M’
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XTr 2,24 n
6. Na,CO; + 2HNO; — 2NaNO; + H,0 + CO,

106 T 2241
X 2,24
106 224
x=106-224_ 166;

224

10,6

0(Na;CO3) = 2= 0.9815 o 98,15%

Oppuy = 100% —98,15% = 1,85%
OTBeT: Wppuy = 1,85%.
7.C+0,—> CO,
®(C) =100% — 8% = 92%
m(C)=500-0,92=460r
460 T X T
C +0,—> CO,
12r 22,4 1
460 __x
12 224
460-22.4
X —_———
12
Otset: V(CO,) =859 1.
8.

=859 n

XT 3361
C +0,— CO,
121 241
x 336
12 24
_12-336 _
22,4
o(C) _ 180 _ 0,96 unm 96%
187.5
Otset: ®(C) = 96%.
9. CaCO; — CaO + CO,
®(CaCO;) = 100% — 5% = 95%
m(CaCO3)=0,95-600=570r

n(CaCOs) = n(CO,) =% = 5,7 MoJib

180

V(COy)=n-V,=5,7-224=1277n
Otset: n(CO,) = 5,7 monb; V(CO,) =127,7 .
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X I 3 kr
10. Ca(OH), + CO, — CaCO; + H,0
224 n 100 xr

3.224

=0,672 n

o(CO,) :% = 0,000336 wm 0,0336%

Otset: o(CO,) = 0,0336%.

11. BaCO; —"—5 BaO + CO,
o(BaCO3) = 100% — 3% = 97%
m(BaCOs) = 0,97 - 80 = 77,6

BaCO; —"— BaO + CO,
n(BaCOs) = n(BaO) =%= 0,394 Mo
m(BaO) =n - M(BaO) = 0,394 - 153 =60,3 T
Otset: n(BaO) = 0,394 mons; m(BaO) = 60,3 r.
12. CaCOs + 2HCI1 — CaCl, + H,O + CO,
m(CaCO3)=0,95-60=57r
n(CaCO;) = n(CO,) =% 0,57 momb
V(CO»)=n-V,=0,57-22,4=12,81
Otget: n(CO,) = 0,57 monb; V(CO,) = 12,8 1.
13.

X KT 221

CaCO, —» CaO + CO,
100 kr 44 n

x 22
100 44
22-100
X T —
44

50r

o(CaCOs) :g =0,926 nmm 92,6%

OtBet: ®(CaCO;) = 92,6%.
14. SiO, + C - CO, + Si
®(Si0,) = 100% — 5% = 95%
m(Si0;) =60 -0,95=57r
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57r XT
Si0, +C - CO, + Si
60T 281
ST _x

60 28

x=T2 _ 266

Otset: m(Si) = 26,6 T.

Paoora 5. Utorosasi mo teme IV

Bapuanm 1
1.
NPU3HAKH CPAaBHEHHS CO, SiO,
a) Cocras, ctpoenue |O=C=0 0=Si=0
Kpucrannuyeckas peuierka|Kpucraningyeckas
MOJIEKYJISIpHAs peuieTka aTOMHasl,
CYIIECTBYET B  BHJE
KPHCTAJJIOB
0) ®dusnueckue|l'a3, 6e3 uBeTa, Oe3 3amaxa Tsepnoe BEIIECTBO
CBOHCTBa (H.Y) TEMHOT'O LIBETAa,
tyu=1713 C
B) Xumnueckue|CO, +2NaOH—Na,CO; + H,O SiO, + 2NaOH —
CBOMCTBa COZ +Ca0 —» CaCO3 4 NaZSiO3 + Hzo
COZ + Hzo 4 H2C03 SIOZ + CaO %CaSlO;
SiO, + 4HF — SiF, +
+2H,0

2. na ounctku CO ot mpumeceit CO, moxHO ncnois3oBats Ca(OH),
— n3BecTKOBYIO Boxy 1 NaOH — runpokcua HaTpusl.

Ca(OH)z +2C0O, > Ca(HCO3)2

Ca(OH)z + CO, —» CaCO; + H,O

NaOH + CO, - NaHCO;

2NaOH + CO, - Na,CO; + H,0O

3. Na,CO; —L» CaCO; —2— CO, —— Ca(HCO;), — 25 CO,
1) Na,CO; + Ca(OH), — CaCO; + 2NaOH

2) CaCO; — 5 Ca0 + CO,
3) 2CO, + Ca(OH), — Ca(HCO3),
4) Ca(HCO3), — CaCO; + CO, + H,0

4. CaCO; —"—5 Ca0O + CO,
®(CaCO3) = 100% — 6% = 94%
m(CaCOs) = 400 - 0,94 =376 T
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376 xr 0 X I
CaCO; ——> CaO + CO,
100 kr 22,4 n
376 __x
100 224
X:376-22,4 —842 1
100
Otset: V(CO,) = 84,2 1.
Bapuanm 2
1.
MPU3HAKKM CPABHEHHUS H,CO; H,Si0;
a) Cocras, cTpoeHHe H—O H—O
~N AN
i oo =0 HooSi=0

H—(l) H—(l) H—Cl)

—0—Si—0—Si—O0—Si—O0—
H—O0 H—O H—O

ABJIACTCS IOJIUMEPOM

6) Ousnueckue CyImecTByeT TOIBKO B CymecTByeT B BUAE IOJIUMEPHBIX
CBOMCTBa pacTBope, GecLBETHBII LeNeH, KOIIOMIHbIH pacTBOP
pactBop, 6e3 3amaxa
B) XuMHYECKHE H,Si0; + 2NaOH — Na,SiO; + 2H,0
CBOHMCTBa H,CO; + 2NaOH — Na,CO; + 2H,0
H,Si0; —— H,0 + Si0,
H,CO; —*— H,0 + CO,

2. Ca(NO3)2 + K2C03 = CaCO3~L + 2KNO3

Ca(NOs), + MgSO, — CaSO4 + Mg(NOs),

Ocanoxk npencrasiseTr coboit cmecs CaCO; u CaSOy.

3. C0O, —L 5 Na,CO; —25 NaHCO; —2— CO, —2 5 CaCO;
1) CO;, + 2NaOH — Na,COs + H,0

2) Na,CO; + H,O + CO, — 2NaHCO;,

3) 2NaHCO; ——5 Na,CO; + H,0 + CO,
4) CO, + CaO — CaCO,

4. Si0, + 2Mg — Si + 2MgO

o(Si05) = 100% — 3% = 97%

m(Si0y) =30 - 0,97 =29,1

29,1r XTr
Si0, +2Mg — Si +2MgO
601 28T
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29,1 x
60 28
X _291-28 _ 13,6 T
60
OtBer: m(Si) = 13,6 .
Bapuanm 3
1.
MPU3HAKY CPAaBHEHHUS I'paput Kpucraniyeckuii KpeMHUI
a) CoctaB 1 ATOMBI yriiepona CTyKTypa aHAIOTHYHA CTPYKType
CTpOeHHE HAXOMATCS B COCTOSIHUU ayMasa, aTOMHast KPUCTaINYecKast
sp>-TubpuM3anmH, 3 peleTka, aTOMbI KPeMHHS B
aToMa COEMHAIOTCS APYT C |COCTOAHMM SP’-THOPHIM3AIINH,
Ipyrom, a 4-i ocraercst SIBJISIETCS TIOTYIIPOBOJHUKOM
CBOOOIHBIM, ATOMBI
PACIIOIOKEHBI CIIOSIMU
6) ®usnueckue TBepaoe TyromaBkoe TBepoe TeMHO-CEpOe BELIECTBO C
cBolicTBa BEIIECTBO CEPOTO IBETA,  |METAILIMYECKHM OJIeCKOM,
JKUPHOE Ha OILYIIb, ty = 1420 C
3JIEKTPOIPOBOJICH
B) XUMHYECKHUE C+0,—CO, Si+ 0, — SiO,
CBOHMCTBA C+2H, —» CH, Si+2F, - SiF,
C+2F, - CE, Si+2Mg — Mg,Si
2C + Ca— CaC, Si+2NaOH+H,0—-Na,Si0; + 2H,
C+CuO —» Cu+CO

2. Na,CO; + BaCl, — 2NaCl + BaCOs{
Na,SO, + BaCl, — BaSO,{ + 2NaCl

BaCO; + 2HNO; — Ba(NO;), + CO,T + H,0
BaSO4 + 2HNO3 -

3. C0O,—L5 CaCO; —2— Ca(HCO5), —2L—> CaCO; —2— CO,
1) CO, + CaO — CaCO;
2) CaCO3 + HZO + COz —> Ca(HCO3)2

3) Ca(HCO;), —"— CaCO; + H,0 + CO,

4) CaCO; + 2HCI —> CaCl, + H,0 + CO,

4. CaCO; + 2HNO; —> Ca(NOs), + H,O + CO,
®(CaCOs) = 100% — 3% = 97%
m(CaCO3)=20-0,97 = 19,4 1

194r X 1
CaCO, + 2HNO; — Ca(NOs), + H,0 + CO,
100 kr 224 n

194  x
100 22,4




http://alexbooks.ucoz.com/load/reshebniki/68

_194:224 00
100
Otset: V(CO,) =4,35 1.
Bapuanm 4
1.
MIPU3HAKY CPABHEHHUS CO CO,
1. ®dusnueckue I'a3, Oe3 nBera, Oe3 3anaxa, |['a3, Oe3 nBera, Oe3 3amaxa,
CBOMCTBa C IPUMECSAMH, UMEET MaJIOPaCTBOPHM B BOJIE, TSKEIEe
XapaKTEpHBIH 3aMmax, BO3yXa
SITOBUT, JIETYE BO3/IyXa
2. XuMuueckue CuO+CO—Cu+ CO, CO, +H,O0 H,COs
CBO¥CTBA 2CO + 0, - 2CO, CO, + 2NaOH — Na,CO; + H,0
CO, + CaO — CaCOs

2. ComepxuMoe KaKIOW MPOOMPKHA MOXKHO ONPENEITHTH MPH MTOMOIIN
pactBopa HCI.

Na,SiO; + 2HCI — 2NaCl + H,SiOs4
Na,CO; + 2HCI — 2NaCl + H,0 + CO,T
NaQSO4 +2HC1 -+

3. Si0, —2 5 K,Si0 —2 H,Si0; —2— Si0, —2 5 Si
1) Si0, + 2KOH — K,SiO; + H,0

2) K,SiO; + 2HCI — 2KCl + H,Si054

3) H,Si0; —Y— H,0 + SiO,

4) Si0, + C — Si + CO,

4.Si+0, - SiO,

o(Si) = 100% — 5% = 95%

m(Si)=0,95 - 60 =57 r

57r XT

Si +0, - Si0,
28F ()01"

57 _x

28 60

x=2190 12141

OtBet: m(Si0,) = 122,14 1.
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Tema V. Oowue ceoiicmea memannos

Padora 1. Cnioco0bI mosTy4eHusi MeTaJNIOB

Bapuanm 1
1. cuy'o?+  C° —2Cu’+C?07?

OKHCIIUTEIIb BOCCTaHOBUTEJIb
cu;'o?+ ¢ 5 c’+CP0?
OKHCIIUTCIIb BOCCTaHOBHUTECIIb
2. 3MnO, + 4Al — 2A1,0; + 3Mn
o(MnO,) = 100% — 5% = 95%
m(MnO,) =90 - 0,95 =85,5r
85,51 XT

3MnO, +4Al — 2AL0; + 3Mn
387t 3551

855  x

3-87 3-55
85,5-3-55

x=o22 200

3.87

OtBet: m(Mn) = 54,05 1.

Bapuanm 2

1. Cr,’0; + 2A1° = ALPOs?+20r°

OKHCITUTETb BOCCTAaHOBUTECIIb

=54,051

960 r XT
2. Fe,O; +3CO - 2Fe +3CO;
160 256r
960 __x
160 2-56
:960~2-56:672r
160

My = T](Fe) * Myeop = 0,9 <672 = 604,8 T
Otser: m(Fe) = 604,38 r.

Bapuanm 3

1.a) Pb™07 + 2C707 — Pb’+2C"0,°

OKHCJIUTEITb BOCCTAaHOBHUTECIIb

6) Cu?0?+ C™0? - cu'+Cc™0,?

OKHUCIIUTEIb BOCCTaHOBHUTECIIb

Xr 52r
2. Cr,0, +2A1 - ALO; + 2Cr
1521 2521
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X _ 32
152 2.52
_152-52
2.52
o(Cr,03) = 100% — 10% = 90%
m
Myeop(Cr,03) = —— 76 _ 84,41

o(Cr,0;) 0,9
Otset: m(Cr,0;) = 84,4 r.
Bapuanm 4
1. Mo™0¥+ 3H —Mo’+3H,"0?

OKHUCIIUTEIIb BOCCTaHOBHUTEIb

160 r Xr
2. CuO+C— Cu+CO
80r 64r
160 x
80 64
X:64-160:128r

Myp(CU) = Myeep(Cu) - M(Cu) = 0,85 - 128 =108,8 ¢
OtBer: m(Cu) = 108,8 T.

Pa6ora 2. XuMuueckue cBOiiCTBa METALIIOB

Bapuanm 1

1.a)Na’+S° - Na,"'s™?

Na’ —1e” —» Na*'| 2

8042 >822 |1

2Na + S — Na,S

6) Fe + H,SO, — FeSO4 + H,T

B) 2A1+ 3Br, > 2A1BI'3

2.6) Zn + Hg(NO;), — Hg! + Zn(NO;),
Zn+Hg"" — Zn*" + Hg

B) Mg + Pb(NOs), — Mg(NO;), + Pbi
Mg + Pb*" — Pb + Mg**

Bapuanm 2

1.a) Cu’+ 0," > Cu*'0

Cu’-2¢e > Cu?? |2

0, +4e” »207 |1
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2Cu+ 0, = 2Cu0O

6) 2Fe + 3Cl,——> 2FeCl,

B) Ba +2H,0 —» Ba(OH)2 +H,

2. a) Cu + 2AgNO; — Cu(NOs), + 2Agd
Cu+2Ag" — Cu*" +2Ag!

6) Fe + Hg(NO;), — Fe(NOs), + Hgl

Fe + Hg*" — Fe*' + Hgl

Bapuanm 3

1.a) AI’+ 1,) > AL

A’ —3¢” - AIP | 2

19+2e »21! |3

2A1+ 31, — 2All,

6) Cu+S — CuS

B) 2Na + 2H,0 — 2NaOH + H,

2.a) Fe + CuCl, — Cud + FeCl,

Fe + Cu®*" — Cul + Fe**

B) 2Al + 3Pb(NO;), — 3Pb{ + 2A1(NO3);
2A1+ 3Pb*" — 3Pbi + 2A1°

Bapuanm 4

l.ayMg’+H''CI'' - Mg™Cl, ' + Hy’
Mg’ —2¢” > Mg | 1

2H™ +2¢” > HY |1

Mg + 2HCI — MgCl, + H,

6) 2Zn + 0, — 2Zn0

B) Ca + Cl, — CaCl,

2. a) Mg + Hg(NO;), — Hg! + Mg(NO»),
Mg + Hg”* — Hgl + MgNO3),

B) Zn + FeSO4 — Fe + ZnSO,

7n + Fe** — Fe + Zn*"

Pa6ota 3. Duexrposus. Koppo3ust metayion
Bapuanm 1
® 0
l.a) A 2ClI —-2¢ — Cl,
(GO B 0
K K" +le > K
2KCl,,— 2K +Cl,
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+)
6) A 2Br —2¢ — Br,’
©
K Zn*" +2¢ — Zn°
2H,0+2e — H, +20H
ZnBr, + H,0 —2=* 5 Zn + Br,d + Zn(OH), + H,T
2. Koppo3susi — caMoIpor3BOJIbHBII MPOLECC Pa3pyILEHHsT METAIA 110/
BO3JICHCTBUEM OKPYKAIOIIEH Cpeibl.
3aMeIeHHIO KOPPO3UH CIIOCOOCTBYET:
a) IMETOYHOCTH CPEIbI
0) IOHIKEHUE TEMIIePaTyphI

B) TIOKPBITHE 3aIIUTHBIMU CIIOSIMH
3. Pa3pymmTest KphIika, T.K. JKes1e30 6oJiee aKTUBHBII METaII.

Bapuanm 2

GO B 0
l.a) A 21 -2¢ > 1,
©)
K 2H,0 +2e¢ — H, +20H
2Nal + 2H,0 —22 5 L\ + H,T + 2NaOH

o)

6) A 2ClI —2¢ — ClL,’
=)
K Cu* +2¢ — Cu’
CUC12 p-p L) Cu+ Clz
2. Pazmmuaror: a) XWMHYECKyI0 KOPPO3HI0O — B OCHOBE JICKHT
XMUMHUYECKOe B3auMojieiicTBUe. 0) DIEKTPOXMMHUYECKYI0 KOPPO3UI0 —
Hapsily C XUMHYECKUM IIPOLECCOM HAONIOJAIOTCS  DIIEKTPHYECKUE
MPOLIECCHI.

3. T k. BO3HMKaeT raibBaHUUECKUii 37eMeHT Fe-Sn u mpoTekaeT mpoiecc
KOPPO3HU.

Bapuanm 3
(+) B B 0

l.a) A 2Br —2¢ — Bn,

=)

K 2H,0 +2¢ — H, +20H
2KBr + 2H,0 —2=* 5 Br,d + H,T + 2KOH

(+)

6) A 2Cl —2¢ — CL°

=)

K Ca’ +2¢ — Ca’

CaC12 p-B is—) Ca—+ Clz

2. YcuneHnro KOppPO3uH CIIOCOOCTBYIOT:
a) [ToBbIlIeHEe KUCIOTHOCTH CPE/Ibl
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0) [ToBbImIeHIE TEMITEPATYPHI

B) KoHTakT ¢ MeTammom.

3. AMOMUHHMN M IIMHK pa3pyuiatcst ObICTpee, T K. 3T0 OoJjiee aKTHBHBIC
METaJLTHL.

Bapuanm 4
() B B 0

l.a) A 2ClI' -2¢e —»Cl, |1

)

K Na'+1le - Na 2
2NaCl—"=—2Na + Cl,

()

6) A 2Br —2¢ — Bry’

)

K Fe’" +2e — Fe’
FeBr; ,,——— Fe + Br,
2. 1) Hanecenne 3anuTHBIX TTOKPBITHH
2) HCITOJIb30BAaHHUE a30THOM KHUCIOTHI

3. Iuuk paspymaercs ObicTpee, MOTOMY 4YTO OH OoJjiee aKTHBHBII
METaJlT, 9YeM 5KeJe30.

Pabora 4. meJ’lO‘lele H IICJO0YHO-3€MEJ/IbHbIC ME€TAJIbI

Bapuanm 1

1. Ca—2 Ca0 —2 5 CaCO; —=1 Ca(NO;),

a) 2Ca + 0, — 2Ca0

6) CaO + CO, — CaCO;

) CaCO; + 2HNO; — Ca(NO;), + H,0 + CO,T

2. U_ICJ'IO"IHI)IC METaJIJIbI HpOS[BJ'IHIOT BOCCTAHOBUTCIIbHBIC CBOﬁCTBaZ
2Li" + CL," - 2Li*'cr!

Li® - 1e — Li"' BoccranoBurens

Ca’+8°— Ca”s?

Ca’—2¢ — Ca™? BoccranoBuTeNs

20r 25T
3. KOH + HNO; — KNO; + H,0
n(KOH) = MKOH) _ 20 _ ) 357 voms
M(KOH) 56
n(HNOy) =2HNO) 25 _ 6 309 1om
M(HNO,) 63

T k. HNO; nHaxomutcs B u30bITKe, TO pacyet Beaem mo KOH.
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20r XT
KOH + HNO; - KNO; + H,O
S6r 101 r
20_x
56 101
X:20-101:36’1 -

Otser: m(KNO;3) = 36,1 T.

Bapuanm 2

1.a)2Na+ S — Na,S

6) Ca + Cl, — CaCl,

8) 2Li + 2H,0 — 2LiOH + H,T

2. Ca(OH), + CO, — CaCOs{ + H,0

2KOH + CO, —» K,CO;5 + H,O

Ba(OH), + CO, - BaCOs{ + H,0

bapuToBas Bosa Toxe OyieT MyTHETh Ha BO3IyXe.

3. CaCO; —— Ca0 + CO,
®(CaCO3) = 100 — 8% = 92%
m(CaCO3) = 1000 - 0,92 =920 1
c32863 ', Ca0 +CO,
100 T s6r
920  x
100 56
92056

=5152r
Otser: m(CaO) =515,2 1.

Bapuanm 3

1. Na—2— NaOH —2— NaHCO; —2— Na,S0,

a) 2Na + 2H,O — 2NaOH + H,

6) NaOH + CO, — NaHCO;

B) 2NaHCO; + H,SO; — Na,SO, + 2H,0 + 2CO,T

2. JKectkocTh BOIBI — COBOKYIIHOCTH CBOWCTB, OOYCIIOBJIEHHBIX
HammuMeM B Bojge uoHoB Mg®  u Ca’’; cymmapHOe comepianne 3THX
WOHOB Ha3bIBaeTCs OOIIEeH >KeCTKOCTHIO. Pa3znmuaroT kapOOHATHYIO W
HeKapOOHATHYIO KECTKOCTb.

Ca(HCO;), ——> CaCO;{ + H,0 + CO,
Ca(HCO3), + Ca(OH), — 2CaCOs{ + 2H,0
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11,5r 78 r

3. 2Na+ 2H,0 — 2NaOH + H,T
n(Na) = m(Na) LS 0,5 monb
M(Na) 23
n(H,0) =220 78 _ 433 o
M(H,0) 18
T k. H,O Haxonutcst B U30bITKE, pacyeT Beaem mo Na.
115r Xr
2Na + 2H,0 — 2NaOH + H,T
2231 240
223 2-40
L 115:2:40 0
2.23
Otser: m(NaOH) =20 .
Bapuanm 4
1. NaOH + HC1 — NaCl + H,O
NaOH + CO, —» NaHCO;

2NaOH + H,SO4 — Na,S0O, + 2H,O

2. Ipu HarpeBaHUU MPaMOp Pa3IIAraeTes:
CaCO3 — CaO + C02

CaO + H,0 — Ca(OH),

3.

Xr 3
2Na+2H,0 —2NaOH+ H, T
2:23r 22’4 It

x 3
2.23 224
2.3.23
22,4

n(Hy) :%= 0,893 uiu 89,3%

i

=6,l6T

Otset: n(H,) = 89,3%.

Pa6oTa 5. AIlOMUHUI M €ro coeTUHEHUs

Bapuanm 1

1. 2A1+ 3Cl, — 2AICL

2A1+ 3H2SO4 —> Alz(SO4)3 + 3H2
2Al1+ Cr,0O3 —> AlL,O; + 2Cr
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2A1+ 3CUSO4 —> Alz(SO4)3 +3Cu

2. A(OH);—2 5 AICl,  AlOH);,  ALO;
a) AI(OH); + 3HCI — AICI; + 3H,0

6) AICL; + 3NaOH —> Al(OH); + 3NaCl

tO
B) 2AI(OH)3_> A1203 + 3H20
3. AsroMUHUI — cepeOpHCTO-0eIbIid METaJLI, JISTKUN, OYCHb MSITKUU.

Bapuanm 2
1. Fe,O; + 2A1 —ALOs;+2Fe

OKHCIIUTEND BOCCTAaHOBUTEJIb

Aly(SO,); + 3BaCl, — 2AICL; + 3BaSO4
AI(OH); + NaOH —> Na[Al(OH),]
4A1 + 302 —2A1,05

BOCCTaHOBUTEIb OKHCIIATEND

2. AI(NO3); > Al(OH),

AI(NOs); + 3NaOH — AI(OH);d + 3NaNO;

A1203 - AIQ(SO4)3

Al,O; + 3H,S0, — Aly(SOy4); + 3H,0

Al - AlCly

2Al1+3Cl, — 2AICl;

3. AJFOMUHUIA TIPUMEHSETCS B CAMOJICTOCTPOCHHH, IUIS H3TOTOBJICHUS
MPOBOJIOB, B METAJUTYPTHH, MPH 3TOM HCIONB3YIOTCS €ro JIETKOCTb,
BBICOKAs 3JIEKTPOIPOBOTHOCTh M BOCCTAHOBUTEIbHASI CIIOCOOHOCTb.
Bapuanm 3

1. 2A1+ 3Cl, — 2AICI

2Al+ 6HCI — 2AICI; + 3H,

Al + FeC13 - A1C13 + Fe

AL(SO,); + 3BaCl, — 2AICI; + 3BaSO,4

2. Al—2 5 ALO; —2 5 ALy(SO4); —2— Al(OH);

a) 4Al + 30, = 2A1,0;

6) A1203 + 3H,S0O,; —» Alz(SO4)3 +3H,0

B) ALL(SO,); + 6NaOH — 2A1(OH):d + 3Na,S0,

3. AmrommHHH 0O0pa3yeT MpOYHYI0 OKCHIHYIO IDICHKY Ha CBOEH
MOBEPXHOCTH, TIOATOMY OH HE OKHCIISIETCS JIaiee.

Bapuanm 4

1. 2Al + 3Br, — 2AIBr;

2Al1+3S — ALS;

2Al + 6H,0 — 2A1(OH); + 3H,T

2Al+ 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H,T
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2.2A1+ 6HCI — 2AICI; + 3H,T

AICL; + 3KOH — AI(OH)3{ + 3KCl

3HCI1 + AI(OH); — AICI; + 3H,0

3. Ha moBepXHOCTH pacKaJICHHOTO AJIOMHHHUSI MTHOBEHHO 00pa3yercs
OKCHJTHAs IUICHKA, KOTOPasi 3aTPyIHSET Ae(OopMAaLIHIO.

Pa6oTa 6. UTorosas no reme V

Bapuanm 1

1. Ca(OH), + CO, — CaCO; + H,0
Ca(OH), + 2HCl — CaCl, + 2H,0
Ca(OH), + ZnCl, — Zn(OH),4 + CaCl,

(+) 5 - 0
2. A 2ClI'-2¢ > Cl,

)
K Fe’ +2¢ — Fe’
2H,0+2e — H, +20H
F6C12 + Hzo ig—) C12 + Fe + H2 + Fe(OH)z

- ALO, 2 AINOy); =2 AIOH),
3. Al 4
SN AIOH);, —2> Al
1) 4Al1+ 30, - 2AL,0;
2) AL,O; + 6HNO; — 2AI(NO;); + 3H,0
3) AI(NOs;); + 3NaOH — AI(OH); + 3NaNO;
4) 2Al + 6H,0 — 2A1(OH); + 3H,T
5) AI(OH); + 3HC1 — AICl; + 3H,0
4. AmOMHHUI — caMblif pacIpOCTpaHEHHBI METala U OTHOCUTEIHHO
XMMHYECKH MHEPTEH 3a cUeT 00pa3yeMoi OKCHIHOM TUICHKH.
AmoMoTepMHsS — CIIOCOO BOCCTaHOBICHUS METAJUIOB M3 MX OKCHJIOB,

MMPUMEHAIOT B MCTAJIITYpPIHu.

5.

140 r XTr
CaO + H,0 — Ca(OH),
96T T4t
140 _x
56 74

x= 4140 _ e

n(Ca(OH),) =% = 0,984 wm 98,4%.
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Ortset: n(Ca(OH),) = 98,4%.

Bapuanm 2

1. ALLO; siBnsiercst aM(pOTEPHBIM OKCHJIOM.
Al O5 + 2NaOH — 2NaAlO, + H,0
Al 05 + 6HCl — 2AICI; + 3H,0

(+) 5 - 0
2. A 2ClI'-2¢ > Cl,

-)
K Na'+1le — Na°
2J1—3

2NaCl,,—2=*2Na + Cl,

3.Ca—2 5 Ca0 —2 Ca(OH),—2>CaCO—Y5Ca(HCOs), —2— CaCl,
1) 2Ca + 0, = 2Ca0O

2) CaO + H,O — Ca(OH),

3) Ca(OH), + CO, = CaCO+\ + H,0

4) CaCO; + H,0 + CO, — Ca(HCO3),

5) Ca(HCOs), + 2HCI — CaCl, + 2H,0 + 2CO,T

4. Kanpmii — O4eHb MATKHAN ¥ PEaKIIMOHHOCIIOCOOHBII METaJlI.

5. Ca(OH), + Na,CO; — CaCOsd + 2NaOH

©(Na,CO3) = 100% — 5% = 95%

m(Na,CO;)=80-0,95=76T

761 Xr
Ca(OH), + Na,CO; — CaCO, { +2NaOH

106 T 100
76 _ x
106 100
x:76.100=71,7r

Otser: m(CaCO;)=71,7 .
Bapuanm 3

1. AI(OH); + NaOH — Na[Al(OH)4]
Al(OH); + 3HCI — AICl; + 3H,0

2AI(OH); —— ALO; + 3H,0

= B 0

2.A 2l -2¢ > 1

(GO B

K K'+le »K

2Kl — 252K + 1,

3. CaCl, 2, CaC0;—2—»Ca(HCO3),—25CaC0s—2—Ca(NOs)—5CaCOs
1) CaCl, + Nay,CO3; — CaCOs + 2NaCl

2) CaCO; + H,O + CO, —> Ca(HCO3)2
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3) Ca(HCO3), ——— CaCOs4 + CO, + H,0
4) CaCO3 + 2HNO3 4 Ca(N03)2 + H20 + COZ
5) Ca(NO3)2 + Na,CO3; — CaCO; + 2NaNO;

N
4. XKecTkocTh 00YCIIOBICHA CONEpKaHHeM B Boje noHoB Mg”' u Ca*'.

Ca(HCO;), ——> CaCO; + H,0 + CO,T
HpOI/ICXOILI/IT O6pa30BaHI/Ie HAKHWIIK U 3aCOPCHUEC KOTJIA.
5. CaCO; — CaO + CO,T
®(CaCO;5) = 100% — 20% = 80%
m(CaCOs) = 500 - 0,8 =400 r
400 r XT

CaCO; —» CaO+CO,T
100 T 56r
400 x

100 56
_ 400-56

=224r

Otser: 224 1.

Bapuanm 4

1. CaO saBaseTcsa OCHOBHBIM OKCHIOM.
a) CaO + CO, - CaCO;,

6) CaO + H,0 — Ca(OH),

B) CaO + 2HCI] — CaCl, + H,0

+) B B 0
2. A 2Br —2¢ —> Bn,
)

K Cu*' +2¢ —» Cd’

CuBr; ,,——> Cu +Br,
3.

2

1 , ALO; — AL(SO

1y ALOs H(SO4);
NG E 5

>‘A1c13 — AI(OH),
1) 4Al+ 30, - 2A1,0;
2) A1203 + 3H2$O4 - Alz(SO4)3 + 3H20
3) Al,O; + 6HCI1 — 2AICl; + 3H,0
4) 2A1+ 6HC1 — 2AICl; + 3H,0
5) AICI; + 3NaOH — AI(OH); + 3NaCl
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4. B npupone amromuHuii Bcrpeuaercs B Bune Al,O; B cocTaBe IIMHBL,
00KCUTOB, He(eIMHA U YUCTOTO KOPYHIA.

3,15r XT
5. Ca(OH), + 2HNO; —> Ca(NO,), +2H,0
2:63r 164 r
3,15 _ X
2-63 164
NEEAED LR
2-63

mp(HNO3) = N(HNO;) - Myeop = 4,1 -0,98=4,02T
OtBet: m(HNO3), =4,02 1.

58



http://alexbooks.ucoz.com/load/reshebniki/68

Tema VI. /Keneszo. Memannypzusn

Pabora 1. KeJ1e30 u ero coexnHeHns

Bapuanm 1
1. 4Fe + 30, — 2Fe,0; okcup xene3a(1ll)

2Fe +3Cl,—“— 2F eCl; xmopun xene3za(I1l)

Fe+S—"—FeS cymedun xeneza(Il)
2Fe + 3Br, — 2FeBr; 6pomun sxenesa(Ill)

2. +26F>e jszjssz63sz3p63d64sz

2 8 142

B coeanHeHHX jKene30 MPOSBISET CTENEHN OKUCIeHus +2, +3, +6.
3. 3Fe”" + 2K;3[Fe(CN)] = Fes[Fe(CN), ], ¥ + 6K

TEMHO-CHHHI

4Fe’" + 3K, [Fe(CN)s] > Fey[Fe(CN), 13 ¥+ 12K*
OUPIO30BBII

32r 281
4. CuSO, + Fe — FeSO, + Cu

n(Fe) =§= 0,5 momn

n(CuSOy) 22 = 0,2 MOJIb
160

T k. CuSO, HaxoIUTCS B HEAOCTATKE, pacyeT BeJeM 10 HEMY.
32r XT

CuSO, +Fe — FeSO4+ Cu
160 r 64r

2 _x
160 64
32-64
X = —_—
160

Otser: m(Cu) = 12,8 1.

Bapuanm 2

1. Fe(NO;); —2 > Fe(OH); — 2 Fe,05 —2—> Fe — . FeCl,
1) Fe(NOs); + 3NaOH —> Fe(OH)34 + 3NaNO,

2) 2Fe(OH); ——— Fe,05 + 3H,0

3) Fe,O; + 3H, — 2Fe + 3H,0O

—128T
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4) Fe + 2HCI — FeCl, + H,T

2. CoenuHeHHs jKeJe3a CO CTENEHBI0 OKHUCIEHUS +2 TPOSBIAIOT
BOCCTAQHOBUTENBHBIE CBOMCTBA, IIPH O3TOM OKHCISIACH OO CTEHEHH
OKHCIIeHUS +3, T K. UX aTOM IIPH 3TOM NIEPEXOAUT B OoJiee YCTOHUUBYIO
¢dopMy. B HEKOTOPBHIX ciIydasX OSTH COCIUHEHUS MOTYT IPOSIBIATH
OKHCIIUTENbHBIE CBOMCTBA, KOT/Aa W3 HUX BBHITECHACTCS METATHYECKOE
KeJe30.

3. Fe + 2HCl — FeCl, + H,T

FeCl, + 2NaOH — Fe(OH), + 2NaCl

4Fe(OH), + 2H,0 + O, — 4Fe(OH);

1121 X I
4. Fe +H,SO4 — FeSO4+ H,
56r 2450
2 x
56 22,4
X:112-22,4 — 448 1
56

Vip(Hz) = M(Hy) - Vieop = 0,98 - 44,8 =439 11

Otser: V(H,) =43,9 n.

Bapuanm 3

1. a) Fe + H,SO4 — FeSO, + H,

6) Fe + CuSO4 — FeSO, + Cu

B) Fe + 2HBr — FeBr, + H,

F) Fe + Pb(NO3)2 d FC(NO3)2 +Pb

2. FeO u Fe,O; — ocuoBHbIe okcunnl, Fe(OH), u Fe(OH); — ocHOBHBIE
TUAPOKCHUJIBI.

3. TlpennoxeHHBIE BeIIECTBA MOXKHO pacro3HaTh TMPH  TOMOIIH
pactBopoB Na,SO, u NaOH.

FeCl, + 2NaOH — Fe(OH), { + 2NaCl

3€JICHBII

BaCl, + Na,SO; — BaSO, | + 2NaCl

Genprii
B ocrasmeiics mpodupke Oyner NaCl.
4. 2HCI + FeCO; —» FCCIZ + H,0 + CO,
m(FeCO3)=0,8-50=40r

40r X 1
2HCl + FeCO, —» FeCl, + H,0 + CO,
116 224 n
40 x
116 22,4
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_ 40224

=17,72 n.
Otset: V(CO,)=7,72 n.

Bapuaum 4
1. Fe—2 5 FeSO, —2— Fe(OH), —2— Fe(OH); — . FeCl,
1) Fe + H,SO, —» FeSO, + H,

2) FeSO, + 2NaOH — Fe(OH)\ + Na,SO,

3) 4Fe(OH), + 2H,0 + O, — 4Fe(OH);

4) Fe(OH); + 3HCI — FeCl; + 3H,0

2. Boanbie pactBopsl couteit sxenesza(lll) umerot kucnyro cpeny, T.K. Cou
00pa3oBaHbl CIa0BIM OCHOBAaHHEM M CHJIBHON KHCIOTOH W B BOJE
THIPOIH3YIOTCS.

3. a) FeSO, + BaCl, — FeCl, + BaSO4d

6) FeSO,4 + Ba(NO;), —> BaSO4 + Fe(NO;),

4,

7r 18r
2Fe+ 3Cl, — 2FeCly

m(Fe) = - 0,125 monb

M(Fe) 56

n(Cly =€) 18 _ 6553 vom
M(Cly) 71

T k. Cl, HaxomuTtest B M30BITKE, pacdeT BexeM 1o Fe.

n(Fe) =

Tr XT
2Fe +3Cl, —> 2FeCl,

2:561 2162,51
7 X
2-56  2-162,5
x=121625 _ 5531
2-56

Otset: m(FeCl;) = 20,31 1.

Pa6ora 2. Cioco0bI NPOMBIIIICHHOT0 OJIyYeHHS] METALJIOB

Bapuanm 1

1. a) xenesnas pyaa (Fe,0;)

6)

B) 2C + O, > 2CO 1) moy4eHue BOCCTaHOBHUTEIA
Fe,O5; +3CO — 2Fe + 3CO, 2) BOCCTaHOBJICHUE
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3) CaCO; —-— CaO + CO,
CaO + SiO, — CaSiO;
3Ca0 + P,0s —> Cay(POy), 3) mnaxkooOpa3oBaHuUE
MnO + SiO, — MnSiO3
2.

XT 0,1lr

C +0,- CO,
12r 44r

x _0l

12 44
x =291 _ 90273+

44

o(C) =0,00455 nnu 0,455%
CT

Otget: ®(C) = 0,455%.

Bapuanm 2

1. a) uyryn

0)

B) 2Fe + O, — 2FeO

Si+ 2FeO — SiO, + 2Fe

Mn + FeO — MnO + Fe

2P + 5FeO — 5Fe + P,0s

C+FeO > Fe+CO

2.2A1,0; - 4Al + 30,

®(Al,03) = 100% — 0,4% = 99,6%

m(AL,O3) =0,996 - 50 T=49,8 T

_m(C) _ 0,0273
6

498 r XT
2A1,0; — 4Al +30,
21021 4271
498  x
2-102  4.27
x=327-98 16361
2-102
Oteet: m(Al) = 26,36 1.
Bapuanm 3
1. a) ALLO; u Nas[AlF¢] (6oxcuThI)
0)

B) ALO; + Na,CO; —"—» 2NaAlO, + CO,
2NaAlO, + CO, + 3H,0 — 2A1(OH); + Na,CO;
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2A1(OH)3 - A1203 + 3H20
2A1L,0; —=5 4A1 + 30,

AnmoMuHHA MNPUMCHACTCA B CAMOJICTOCTPOCHUU, MCTAJLIYPIruu W JId
H3roTOBJICHUA IIPOBOJOB.

2.

XT 1,96 n
Fe + H,SO4 — FeSO, + H2
s6r 22410
x _ 196

56 224
236196 o

24
o(Fe) :4—59: 0,98 mwm 98%

Otget: o(Fe) = 98%.
Bapuanm 4
1. a) ayryH
0)
B) 2Fe + O, — 2FeO
FeO+C — Fe+ CO
2FeO + Si — 2Fe + SiO,
5FeO + 2P — 5Fe + P,0s5
FeO + Mn — MnO + Fe
2.121(C) —3,6%
180 T (FesC) — x%
‘= 3,6-180 _ 549

12
Otset: o(Fe;C) = 54%.
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3aoauu ¢ npou3800CMBEEHHBIM U MEHCNPEOMEMHBIM
cooepicanuem

HemeTajibl

1. Si0, + 2C —— Si +2CO
m(C) =80 - 0,92 1 = 73,6 kT
Si0, + 2C —58i+2C0
60 xr 2-12 kr
x 73,6
60 212
_60-73,6
2-12
Otget: m(Si0;) = 184 kr.

X KT y™’ 248 kr

2.2Cay(PO,), + 10C + 6Si0,——> 6CaSiO; + 10CO + P,
120 kr 224 MZ 124 xr

=184 kr

X _ 248
120 124
(120248
124
y 248
224 124
224248
Y T4

240 xr (C)

=448 M® (CO)

m,_ (C
mTeop(C) :—np( ) = —240 = 266,7 KI'
oC) 0,9
Otget: m(C) = 266,7 xr; V(CO) = 448 M.
X KT 400 xr
3. P, +50,+6H,0— 4H,PO,
124 xr 4.98 xr

X 400

124 4-98
124 - 400
X:—

4.98
m,_ (P
(P =) 126:3
n(H;PO4) 0,8
Otset: m(P) = 158,2 xr.

=126,5 xr

=158,2 kr
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120 xr X KI'

4. Cay(PO,), +3H,S0,——3CaS0O,+ 2H,PO,
310 kr 2-98 xr
m(Caz(POy),) = 0,6 - 200 = 120 kr
120 _«x
310 2-98
x=120298 57
310

My, (H3PO,) = Myeop - N(H3PO,) = 0,8 - 75,87 = 60,7 kr
Otset: m(H3PO,4) = 60,7 k.

5. SOZ + N02 + Hzo = HzSO4 +NO

Mype=p -V =1,66-100=166 kr

m(H,SO4) = ® - m,p, = 166 - 0,74 = 122,84 kr

X KT Y K& 122,84 kr

S0, +NO, + H,0 = H,80, + NO
64 xr 18 xr 98 kr
x 12284

64 98
X _64-12284 80,2 xr (SO,)

98

y 122,84

18 98

:% =226 kr (H,0)

Oteet: m(SO,) = 80,22 kr; m(H,0) = 22,6 k.
6. Ao(P) =2,51% — 0,38% = 2,13%
2,13%
o(H,0) = =0,8486 unu 84,86%
2,51%
Otser: o(H,0) = 84,86%.
7. Myap=5 Myops
m06LLl: muau3+mn0m:6 mnou?,
mHam(HZO) = (Duam'mnomzoagg mHaﬂ3:494 Myop3
mnom(HZO) = wnom'mnomzosg Myop3
Mg =44 My t0,8 Mygrs=5,2 Mygys

H,0) 5.2
(Hy0) _5:2Muons _ ) 267 = 86.7%
6m

o011 Toz3

m,
Mys(H0)= oo

OtBerT: 86,7%.

65



http://alexbooks.ucoz.com/load/reshebniki/68

MeTanabl

X KT 10 xr
1. Ca(OH), + Na,CO; — 2NaOH + CaCOs4

106 kr 2-40 kr
x 10
106 2-40
106 100 = 13,25 kr

®(NayCO3) = 100% — 2% = 98%
m(Na,CO;3) _ 13,25 _ 13,52 kr
®(Na,CO;) 0,98

OTBeT: Mgy, = 13,52 KT

2. HgS + O, »> Hg + SO,

®(HgS) =100% — 10% = 90%

m(HgS) =0,9 - 600 = 540 kr

mCDHl:I =

540 xr X KT

HgS + O, > Hg + SO,

233 xr 201 xr

240 x

233 201

X :M: 465,8 KI

233

Otset: m(Hg) = 465,8 kr.

fm, 0 3
o(K) 0,006

OTBeT: My = 500 T.
~39,3% —38%
4. Oppuy =——————
39,3%
OtBeT: Wppuy = 3,31%.

458 T XT y k]
5. 3Mn;0, + 8Al = 9Mn +4AL,0; + 2500 kJTx
32291 9-55r

458  x

3.229  9.55

~458-9°55 _ 330 1 (M)
3.229

48y

3.229 2500

=0,0331 wmm 3,31%
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_ 458-2500
3-229
Otser: m(Mn) =330 1; Q = 1666,7 kJx.

6. a) m(Au) :% -860=645T

= 1666,7 KX

875
6) m(Ag) =——- 800 =700
) m(Ag) 1000 '
Otget: a) m(Au) = 645 1; 6) m(Ag) =700 r.
X KI' 170 xr
7. Na,CO; — crexio (Na,O)
106 xr 62 kr

m(Na,0) = 0,17 - 1000 = 170 r
x _170
106 62
106 -170
X=—"""=
62

Oteet: m(Na,CO3) = 291 kr.
8. 2N21202 + 2C02 —> 2N32CO3 + 02
®(Na,O,) = 100% — 2,5% = 97,5%
M(N2,0,) = Myep - ©(Na0,) = 0,975 - 320 =312

312r X 1 yi
2Na,0, + 2CO, — 2Na,COs;+ O,

2781 2224 n 234 1

312 X

2.-78 2.224
(_312-2.224
2.7
312y
2.78 22,4
_312-224

2-78
Otser: V(CO,) = 89,6 11; V(O,) = 44,8 1.
9. m(Ca(OH),)=m,,,, -(Ca(OH),) = 60-0,86 = 51,6 kr

291 kr

89,6 n

=448 1

ramt
U3B

X KT 51,6 xr
CaCO; — Ca(OH),
100 kr 74 kr

x 516

100 74
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~100-51,6
X e ————
74
_ m(CaCO;) _ 69,73
®(CaCO3) 0,95
OTtBeT: My, = 73,4 Kr.
10. Mypops = 80 - 0,07 = 5,6 xr
5600 r KpOBU — X T 30JIBI
32 r xpoBu — 0,33 T 3071B1
‘= 5600-0,33 _ 5775
32
57,75 r 3om61 — y T Fe
150 r 3061 — 16 T Fe
y:57,75-16:6,16r
150
Otset: m(Fe) =6,16T.

=69,73 xr

=73,4 kr

U3B
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