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9-i1 KJ1acce

Tema |. Dnekmponumuueckas ouccoyuayus

Padora 1. DinekTpoJuTHYeCKAS IUCCONMANMSA BellleCTB
H peaKl i MOHHOro 00MeHa

Bapuaum 1
1. a) FeCl; — Fe*+3CI"

6) K,SO, — 2K*+S0 3"

B) Ba(NO,), — Ba*+2NO3

r) HsPO, ~ 3H'+PO3”

1) NaOH — Na'+OH"

2. a) H,SO,+BaCl, - BaSO, « +2HCI
Ba'+SO3™ - BaSO, !

6) 3KOH+H3PO, - K3PO,+3H,0
OH+H" = H,0

B) NaoCO5+Pb(NO5), - 2NaNOs+PbCO;
Pb*+CO3~ — PbCO; 1

Bapuanm 2

1. a) Ca(OH), — Ca®*+20H"

6) CuCl, — Cu**+2ClI’

B) H,SO, - 2H*+S03~

r) Fey(S0,); — 2Fe*+3S0 3%~

1) KNO; - K'+NO3

2.a) HCI+AgNO; — AgCl 1 +HNO;
Cl'+Ag" - AgCl |

6) BaCl,+CuSO, - BaSO, | +CuCl,
Ba'+S03™ - BaSO,!

B) Ca(OH),+2HNO; - Ca(NO3),+2H,0
OH+H" = H,0

Bapuanm 3
1. a)AlCl; — AI¥+3CI



6) KsPO, - 3K*+PO3~

B) HNO; - H*+NO3

r) N&SO, — 2Na'+S03~

1) MgCl, - Mg'+2CI

2. a) Na,COz+CaCl, - 2NaCl+CaCO; |
CO3™ +Ca® -~ CaCO;!

6) Ba(OH),+2HCI . BaCl,+2H,0
OH+H" - H,0

B) H,S0,+Ba(NOs), — BaSO, | +2HNO;
SO;™ +Ba™ - BaS0O, !

Bapuanum 4

1. a) Cu(NO;), - CU**+2NOj

6) HCl - H*+CI’

B) Al(SO,); — 2AI%+3503"

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

1) ZnSO, - Zn**+S03~

2. a) LIOH+HNO; - LiNOg+H,0
OH+H" - H,0

6) Cu(NO3),+2NaOH - Cu(OH), . +2NaNO;
Cu**+20H" - Cu(OH); |

B) 3K,CO5+2H;PO, - 2K3PO,+3CO, 1 +3H,0
CO3 +2H" - CO+H,0

Pa6ora 2. Peakuyiu HOHHOT0 00MeHA M THAPOJIN3 cOJei

Bapuaum 1

1. a) BAgNO;+K3PO, — AgsPO,4 ¢ +3KNO;
3Ag'+PO3" - AgsPO, !

0) CuSO,;+2NaOH - Cu(OH), ¢ +Na,SO,
Cu*"+20H" - Cu(OH); |

r) BaCl,+K,S0, — BaSO, | +2KCl
Ba'+SO3™ - BaSO, !

2. Na,CO4+H,0 ~ NaOH+NaHCO,



CO3™ +H,0 ” OH+HCOJ

NaHCO5+H,0 = NaOH+H,COs5

HCO3 +H,0 - OH+H,CO;
Cu(NO;),+H,0 = Cu(OH)NOs+HNO;
Cu?*+H,0 ~ CUOH*+H"*
Cu(OH)NOz+H,0 = Cu(OH),+HNO;
CuOH"+H,0 ~ Cu(OH)+H"

Bapuanm 2

1. a) Na,CO3+2HNO; - 2NaNOz+H,0+CO,
CO3 +2H" - CO+H,0

B) 2HCI+Ba(OH); - BaCl,+2H,0

H*+OH - H,O

r) 3NaOH+H3PO, - NagPO,+3H,0
OH+H" - H,0

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

S"+H,0 ” OH+HS

NaHS+H,0 - NaOH+H,S

HS+H,0 =~ OH+H,S

FeCls+H,0 ~ Fe(OH)Cl,+HCl

Fe*+H,0 - FEOH> +H"

Fe(OH)Cl,+H,0 ~ Fe(OH),Cl+HCI
FeOH*"+H,0 -~ Fe(OH) } +H"
Fe(OH),Cl+H,0 - Fe(OH)z+HCI

Fe(OH) } +H,0 - Fe(OH)z+H"

Bapuanm 3

1. a) FeCl;+3NaOH - 3NaCl+Fe(OH);
Fe**+30H - Fe(OH); !

B) Ba(NO;),+Na,CO; - BaCO; 1 +2NaNOs;
Ba*+CO? - BaCOj;!

r) Al(SO,)+2K 3P0, - 2AIPO, | +3K,S0,



Al¥+PO3" - AIPO,!

2. Zn(NO3),+H,0 = Zn(OH)NO5+HNO;,
Zn*+H,0 = ZnOH*+H"
Zn(OH)NO5+H,0 ~ Zn(OH),+HNO;
ZnOH*+H,0 = Zn(OH),+H"
K,CO3+H,0 - KOH+KHCO;

CO2™ +H,0 ~ OH+HCO;
KHCO4+H,0 = KOH+H,CO5

HCO3 +H,0 - OH+H,CO;4

Bapuanm 4

1. a) K,COz+2HCI -~ 2KCI+CO,+H,0
CO3™ +2H" - H,0+CO,

6) Ca(OH),+2HNO; - Ca(NO3),+2H,0
OH+H" - H,0

B) 2NaOH+H,SO, - N&,S0,+2H,0
OH+H" - H,0

2. AlCI5+H,0 = AI(OH)Cl,+HCI
Al**+H,0 = AIOH*+H*
Al(OH)Cl+H,0 = Al(OH),Cl+HCl
AIOH*+H,0 = AI(OH) } +H*
Al(OH),Cl+H,0 = Al(OH)3z+HClI
Al(OH) 3 +H,0 = Al(OH)z+H*

Pabora 3. XuMnuyeckue CBOiCTBA KUCJIOT, COJIel H OCHOBaHUIi
B CBeTe TEOPHH IJIEeKTPOJUTHYECKON AUCCOMNAINT

Bapuanm 1

1. Ba(OH),+N&,SO, - BaSO, | +2NaOH
Ba'+S03™ - BaSO,!

Ba(OH),+CuCl, — Cu(OH), | +BaCl,
20H+Cu?* — Cu(OH); |
Ba(OH),+2HNO; - Ba(NO3),+2H,0



OH+H" - H,0

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

a) , FeCl
FeSO4)' ’
6\)‘Fe(NO3)2

a) FeSO,+BaCl, - FeCl,+BaSO, |
SO3™ +Ba™ - BaSO, !
6) FeSO,+Ba(NO5), — Fe(NO;),+BaS0, |
Ba'+SO3™ - BaSO, !
Bapuanm 2

1. H,SO,+2NaOH - Na,SO,+2H,0
H*+OH - H,0

H,SO4+Zn - ZnSO,+H, t
2H*+Zn - Zn*"+H,

H,SO4+BaCl, - BaSO, ¢ +HCI
SO2-+B&”" ~ BaSO, |

H,SO,+CuO - CuSO,+H,0
2H*+CuO - Cu**+H,0
Na,SO,+Ba(OH), - BaSO, | +2NaOH
SO;™ +Ba™ - BaSO, !

NaOH+HCI - NaCl+H,0

OH+H" = H,0
Bapuanm 3

1. CuCl,+2AgNO; - 2AgCl | +Cu(NOs),
Cl'+Ag" - AgCl |

CuCl,+Fe - FeCl,+Cu

Cu*"+Fe - Fe**+Cu

CuCl,+2KOH - Cu(OH), ! +2KCl
Cu*"+20H" - Cu(OH); |
2. a) H,S0,+Ba(NO3), — BaSO, | +2HNO;
6) KCI+AgNO; -~ AQCl | +KNO;
Cl'+Ag" - AgCl |
Bapuaum 4

1. 2HCI+Ca(OH), - CaCl,+2H,0



H*+OH - H,0O

6HCI+2Al - 2AICIz+3H, 1
6H+2Al — 2A1%3+3H,
2HCI+Na,CO; — 2NaCl+H,0+CO,
2H*+CO3™ - H,0+CO,
2HCI+MgO - MgCl,+H,0
2H"+MgO - Mg*+H,0

2. MgO+stO4 - MgSO4+H20
MgO+2H" — Mg?*+H,0
Mg(OH),+H,S0, - MgSO,+2H,0
Mg(OH)+2H" — Mg*+2H,0

Pabora 4. PacyeTsl o ypaBHeHHSIM peaKIii, ecJIM 0HO
M3 pearupyouux BelecTB JaHO B H30bITKe
260 220r
1. Ba(NO;), +K,SO, - BaSO, ! +2KNO;
_ m(Ba(NOy),) _ 260

Ba(NO,),)= MBaNOs),) _ 260 _q 994
NBaANGa))= {7 5aNo,),) ~ 261 Mot

T.k. K,SO, Haxomaurcst B u3bbiTke, TO pacuet BeaeM mo Ba(NO;),
260 XT

Ba(NO;), +K,SO, — BaSO, | +2KNO;
261r 233r
260 _ x _ 260[233 =23211r
261 233
Otser: m(BaS0,)=232,11r
4261 161

2. AI(NO3); +3NaOH — AI(OH); 1 +3NaNO;,
_ m(AI(NOy),) _ 42,6

Al(NO3)3)=————332=_——"-=02
N(AI(NO3)s) M(AI(NO,),) _ 213 ,2 MOJIb
n(NaOH): M = E 20'4 MOJIb

M(NaOH) ~ 40

T.x. NaOH naxoautcs B Hegoctarke (¢ yuetoM koddduituenra 3), mo
HEMY BeJIEM pacuer

10



161
AI(NOg)s+ 3NOH - AI(OH), | +3NaNO,
781

16 _x % =10,4 rOtset: M(AI(OH)3)=10,4 1

3040 78
3. Na,CO3+2HNO; - 2NaNO;+H,0+CO,
M(HNOs)= e (HNOy) me_pa:o,z L400=80

N(HNO)= m(HNO,) _ 80 =1 27 MOJIb
M(HNO,) ~ 63
n(Na,COz)= MN&C0s) _ 58 g5 0

T.x. HNOj; Haxoautcst B u30bITKE, TO pacueT Begem mo Na,CO3

53 X1
Na,CO; +2HNO; - 2NaNO+H,0+ CO,
106 22,4 1

5 _ x 1608,

106 22 4 340

Otsert: V(CO,)=11,2 11
20r 9451
4. MgO+2HNO; - Mg(NO3)2+H20

n(HNOz)=MHNOs) _ 945 ) 5y

T.x. HNO; Haxoautcs B u30bITKE, TO pacueT Begem mo MgO

20r
MgO +2HNO; - Mg(NOs), +H,0
40r 148r

53 _ «x = 200148
106 22,4 40
Otser: M(MQ(NO3),)=74 1
5. CUSO, +Fe - FeSO4+Cu
m(CuSO,) _
M(CuSO,) ~ 160

m(Fe) _ 12
n(Fe)= m(Fe) _12 =0,214 moinb

M(Fe) 56
T.x. CuSO, Hax0aMTCA B U3OBITKE, TO MOC/IE OKOHYAHUS PEAKIMU OH
OCTaHETCS B PACTBOPE.

=74r

N(CuSO,)= —0 25 MoIb



OTBeT: OCTaHEeTCS.
6. BaCl,#Na,SO, - 2NaCl+BaS0O, |
m(BaCl,)= w (BaCl,) Lm,_,,=0,05.15=0,75r

n(BaCly)="BX2) _ 075 4 5436 \iom

T.k. Na;SO, HaxoauTes B u30bITKE, pacuet Beaem o BaCl,.
075r
BaCl, +N&SO, - 2NaCl+ BaSO4 !

2081 233r
075 _ x_ = 0,75[233 0,84+
208~ 233 208

Otset: M(BaS0,)=0,84 r
7. Fey(S04)3+6NaOH - 2Fe(OH);+3Na;SO,
m(Fez(SO4)3): w (Fe2(804)3) I_mp_pa=0,05 L400=20r

M(NaOH) _ 40

T.k. Fez(SO4)3 HaXO,I[I/ITCSI B U30BITKE, TO pacueT Begem mo NaOH.

Fey(SOy)s+ 6NaOH - ZFe(OH)3 I +3Na;SO,
2007 r
6 __X X:6[2|:|107 =535
6040 2007 640
Otser: M(Fe(OH)3)=5,351

161 12r
8. CuSO, + Fe - FeSO4+Cu

n(Fe)= m(Fe) _ ——0,214 MOJIb
M(Fe) 56

T.k. Fe naxoaurcs B u30bITKe, TO pacueT BeaeM mo CuSO,

12



161
CuSO, +Fe - FeSO4+ Cu
160 r

16 _x (= 10t64 =6,4r
160 64 160
Otser: M(Cu)=6,41
9. 2NaOH+CuS0O, — Cu(OH),+Na,SO,
m(NaOH)=0,2 L200_40 r
n(NaOH)= m(NaOH) _ 40 —1 MOJIb
M(NaOH) ~ 40
n(CuSO,)=3 mob
T.k. CuSO,4 HaxoauTcs B M30bITKE, TO pacueT BejgeM mo NaOH.

40r
ZNwH +CUSO4 — NaQSO4+ CU(OH)2

2[40r 98r
16 _x x= 2008 _19;
160 64 2030

Otser: M(Cu(OH),)=49 r
10. 2HCI+N&CO; — 2NaCl+H,0+CO,
m(HCl)=w (HCI) me pa=0,31.150=45r

N(Na,CO5)=0,5 mob
T.k. HCl naxoautes B u36sITKE, pacueT BeaeM mo NaCOs
0,5 monb 0,5 monb

2HCI+ Na,CO; - 2NaCl+H,0+ CO,
N(Na,CO3)=n(C0O,)=0,5 mob
V(CO,)=n(CO,) LV=0,5122,4=11,2 1
Otser: V(CO,)=11,2 11

11. H,SO4+Ba(NO3) — BaSO,+2HNO;
m(stO4): w (HzSO4) me_pa=0,l L40=4r

N(H,S0O,4)= m(HSO,) _ 4 =0,041 moinb
M(HSO,) 98
n(Ba(NO,),)= m(Ba(NO;),) _ 2,61 =0,01 Moub

M(Ba(NOs),) 261

T.k. H,SO, naxomaurcest B n30bITKE, TO pacuet BexeM mo Ba(NOs),.

13



2,61

H,SO,+ Ba(NOs), - Baso4 +2HNO;
261 233r

2 61 _ X = 2,61[233 —2.331

261 233 261

Ortser: m(BaS0,)=2,33r

10r 40
12. MgO+2HNO, - Mg(N03)2+HzO

m(MgO) _ =— —0 25 Moib
M(MgO) 40

n(MgO)=

" M(HNO,) 63

T.x. HNO; Haxoautcs B u30bITKE, TO pacueT Begem mo MgO

10r
MgO +2HNO; - Mg(NO3), +H;0

40r 148
53 X ‘= 10048 -371
106 22,4 40

Otser: M(MQ(NOs3),)=37r
13. H,S0,+BaCl, — BaSO,+2HCI
mM(H;S04)= w (H;S04) Lm,_,,=0,07 L.200=14 r

N(H,S0,4)= m(HSO,) _ 14 =0,143 moib

M(HSO,) 98
n(BaCl,)=2 monn

T.k. BaCl, maxomurcs B u30biTKe, TO pacuet BeneM mo HySO,.

14r
BaCl,+H,S0, _ BaSO, +2HC
98r 233r

2,61 _ X = 14233
261 233 98
OrtgerT: m(BaSO4)—33 29r

16,21
14. Zno+2HNo3 — Zn(NO3),+H,0

=33,29r

n(ZnO)= mZn0) 16,2 _4 5 o
M(ZnO) 81
N(HNO)= M(HNO,) _ 30 —O 48 moib
M(HNO,) 63

T.x. HNO; Haxourcs B u30bITKe, pacuet BeaeM no ZnO

14



16,27
ZnO+2HNO; - Zn(NO3)2 +H,0
8lr 189r

53 _ x 2162089
106 22,4 81
Otser: M(ZN(NO5),)=37,8 T

=37,81

Pa6ora 5. Urorosast mo teme |

Bapuaum 1

1.a) KCl - K™+CI’

6) H,SO, — 2H'+S0 %"

B) Ca(OH), - Ca?*+20H"

r) Cu(NQO;), — CU**+2NO3

1) Al(SOs); - 2AIF"+2S0 5~

2. a) NaCl+AgNO; - AgCl | +NaNO;
Cl'+Ag" - AgCl |

6) 2HNOz+Ca(OH), — Ca(NOs),+2H,0
H*+OH - H,0O

B) 2HC1+K2CO3 - 2KCI+H20+COZ
2H*+CO3™ - H,0+CO,

3. 2HCI+Zn - ZnCly+H, 1

2H™+Zn - Zn**+H, 1

2HCI+Ca0 - CaC|2+H20

2H*+Ca0 - Ca®"+H,0
2HCI+Cu(OH), - CuCl,+2H,0

2H"+ Cu(OH), — Cu**+2H,0

32r 21r
4. CuSO, + Fe - FeSO,+Cu

n(Fe)= m(Fe) _2L —0 375 Mo
M(Fe) 56
T.x. Fe naxonurcs B I/I36LITK€, TO pacuer BegeM o CuSO,

32r
160



2:1 X:%:.‘LZ,SF

160 64 160
Otser: M(Cu)=12,8r

Bapuanm 2
1.a) NaOH - Na'+OH"

6) HNO; - H*+NO3

B) MgCl, -~ Mg +2CI°

r) K,CO5 - 2K*+CO 2~

1) Fe(NO3); — Fe*+3NO;

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

6) 2HC|+Ba(OH)2 - Ba.C|2+2H20
H*+OH™ - H,O

B) NaQSO4+Ba(N03)2 - BaS0O,+2NaNO;
SO3™ +Ba* - BaSO,

3. Ca(OH),+CuS0, — CaSO,+Cu(OH), ¢
20H+Cu?* - Cu(OH), !
3C3(OH)2+2K3PO4 - Cag(PO4)2l +6K OH
3Ca*+2P03" — Cag(POy), |

Ca(OH),+CO, —» CaCOx+H,0
5r 40r
4, MgO+2HN03 - Mg(NO3)2+H20

n(Mgo)="MIO) _ S 4 155 vom,

T.x. HNO; Haxourcs B u30bITKe, pacueT Beaem mo MgO

5r XT
MgO +2HNO; — Mg(NO5), +H,O

40r 148r
5_x (=048 =185+
40 148
Otser: M(Mg(NOs),)=18,51
Bapuanm 3

1. a) HsPO, - 3H'+PO 3~
6) Ba(OH), — Ba®*+20H"

16



B) FeSO, ~ Fe*+S07"

r) AlCl; - AIP*+3CI°

1) CU(NOs), — Cu*"+2NOJ

2. a) FeCl3+3NaOH - Fe(OH); 1 +3NaCl
Fe*+30H" - Fe(OH);!

6) H,SO,+2LiOH - Li,S0,+2H,0
H*+OH - H,0

B) 2HNO3+Na,CO; — 2NaNOz+H,0+CO,
2H*+CO3™ - H,0+CO,

3. 3H,S0,+2Al - Aly(SO,)s+3H, 1
6H"+2Al - 2AI*"+3H,

H,S0,+2KOH - K,S0,+2H,0

H*+OH - H,0

H,SO,+Ba(NO;), — BaSO, | +2HNO;
SO;™ +Ba™ - BaSO, !

20r 33r
4. NaOH +HCI - NaCl+H,0

n(HCl)= m(HCl) _ 33 _
M(HCI) ~ 36,5
T.x. HCl Haxoautes B u3bsiTke, pacuet Begem mo NaOH

20r XTr
NaOH +HCl - NaCl +H,0

0,9 Moib

40r 58,5r
S5_x x= 20583 _o9 251
40 148
Otser: m(NaCl)=29,5r
Bapuanm 4

1. a) CaCl, — Ca®*+2CI"
6) KOH - K*+OH"
B) HCl — H™+CI"

r) Fe,(SO,); — 2Fe*+3S073”

1) NagPO, - 3Na"+PO 3~

2. a) CuSO4+BaCl, - CuCl,+BaS0O, ¢
SO;™ +Ba™ - BaS0O, !

17



6) 2HBr+Ca(OH), — CaBr,+2H,0

H*+OH™ - H,O

B) 3ZnSO,+2K 3P0, - Zna(POy), | +3K,S0O,
3Zn**+2P03" - Zng(PO,),

3. CuSO,4+2Na0OH - Cu(OH), | +Na,S0,
Cu**+20H" - Cu(OH), ¢

3CuSO,+2Al - Aly(SO,)s+3Cu

3Cu*+2Al - 2AI**+3Cu
3CuSO,+2NagPO;, — Cus(POy), | +3Na,S0,
3CU?*+2P0O3 - Cuy(PO,), !

6,5T 20T

4. Zn+H,S0O, —» ZnSO,+H,

T.k. H,SO, Haxoautcst B u30bITKE pacdeT BeaeM mo ZN.

6,51 XT
Zn +H,S0O, —» ZnSO,+ H2
651 or
i = L X= ﬂ :0,2 T
40 148 65

Oteer: M(H,)=0,2
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Tema Il. IToozpynna kucnopooa. Ocrosnule
3AKOHOMEPHOCHU MeYeHUA XUMUUECKUX PeaKyuil

Padora 1. Kucaopoa. Cepa. CepHasi Kucjaora

Bapuaum 1

1. a) S+02 — SOZ

6) S°+Li° - Li3!'s?

S+2e ., S? 1

Li%1e - Li*t |2

2Li+S - Liy*+S

B) H,SO,+Mg - MgSO4+H; 1

r) H,SO4+Ca0 — CaSO,+H,0

1) H,SO,+Ba(OH), — BaSO, | +2H,0
2H*+S0 2™ +Ba®*+20H - BaSO, | +2H,0

2.8 & 0=0
& & & A
2 O ©O
IlpusHaku cpaBHEHUs O, O3
1. ArperatHoe ras ra3
COCTOsIHUE (H.Y.)
2. 3amax 0e3 3amaxa 3arax CBeXXeCTH
3. PacrBopumocTh MajopacTBOPUM XOPOILO PacTBOPUM
4.  TInotHocts (H.y.) 1,43 r/n 2,14 r/n
5. OxuciuTeabHbIe OKHUCIIUTEIb CHJIbHBIH OKHCITUTEIb
CIIOCOOHOCTH CpeIHeH CHIIBI
6.  VYcroitunBocTh ycToHuMBas HEYCTOWYMBas
MOJIEKYJTbI

ATIOTPOMHUS — CIOCOOHOCTH OJTHOTO dJIeMEeHTa 00pa30BhIBATh HECKOJIHKO
MPOCTHIX BEIECTB.

3. IIpunuB B 06e NpOOMPKY CHIIMKAT HATpus, HaOIoqaeM B OJTHOM 13
HUX BBIIAJICHNAE 0CA/IKA.

NaSiO5+H,S0, — NaxSO,+H,SiOs)
Bapuanm 2

1. a) 3S+2Al1 - AlLS;

6) S%+C° - C**S3?

2S°+4e - 2S? |1

C%4e . C* |1

25+C - CS,
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B) ZH+H2304 - ZnSO4+H2

F) H2&)4+M gO — Mg$4+Hzo

,I[) H2304+CU(OH)2 - CuSO,+2H,0

2H"+Cu(OH), — Cu**+2H,0

2. B pupojie cepa BCTpeuaeTcsi B CaMOPOHOM BHJIE, B COCTaBE
Cyb(atoB u cyabpumaoB. OCHOBHBIC 00IACTH TPUMEHEHHSL: IS
MIPOU3BOJICTBA CEPHOI KHUCIOTHL, BYJIKAHH3AIHA KayIyKa, B
OpPTaHUYECKOM CHHTE3E.

3. [Tpunme B 06e MpOOHPKH pACTBOP XJIOpUAA Oapws, B OJHOH MPOOHpKe
HAOII0IaeT BIMIAACHNE OEIIOTO 0caIKa.

BaCl,+H,S0O, - BaSO, ¢+ +2HCI

Bapuanm 3
1. a) S+H2 — st
6) S°+zn° _. Zn*?s?
S+2e - S? 1
zn’-2e - zn" |1
StZn - ZnS
B) H,SO,+Fe - FeSO,+H,
F) H2&)4+CUO - CUSO4+H20
I[) H2&)4+2NaOH - Na2&)4+2Hzo
H*+OH - H,0
2. O, — kucnopon, Oz — 030H
Sg — MOHOKITHHHAS cepa
Sg — pombuueckast cepa
S — mnacTuyeckas cepa
10 siBneHne (00pa3oBaHUS HECKOIBKUX MPOCTHIX BEMIECTB OJHUM
3JIEMEHTOM) HOCUT Ha3BaHUE aJUIOTPOIIHSL.
3. OTH BelecTBa MOXKHO Paco3HaTh pu omoinu pacrsopa BaCl,.
K,SO,+BaCl, - BaSO, | +2KClI
Oceblii

HCl+BaCl, +
Bapuanm 4

1. a) S+2Na - N&S
6) S™+F) —~ SFy!

S-6e - S*° 1

Fr+2¢ - 2F' |3

S+3F, - SFg

B) 3H2804+2A| — AI2(&)4)3+3H2T

r) 3H,S04+F6,03 - F&y(S04)3+3H,0
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,I[) H2804+Ca(OH)2 — CaSO4+2H20

H+OH - H,O

2. CepHast KHCJIOTA UCIIOIB3YETCs JIs IPOM3BOJICTRBA yI100peHuii (¢ ee
MIOMOIIBIO TIOJTY4atoT (GOCHOPHYIO KUCIIOTY) U B TPOMBIILIIIEHHOCTH
OpPraHUYECKOro CHHTE3a.

3. IIpunuB B 06e npooupku pactBop BaCl, B o1HOM M3 HUX HabIr01aeM
BEITIaJIeHUE OEJI0T0 0caiKa.

BaCl,+Na,SO, — BaSO,4 1 +2NaCl

3aech 611 NaySO,

Pabora 2. CkopocTh XMMHYECKHX PeaKIuii.
Xumuyeckoe paBHOBecHE.

Bapuanm 1

1. H,+Cl, - 2HCI

Peakuus uaeT MrHOBEHHO, CO B3PBIBOM.

H,+Br, — 2HBr

Peakuus uneT MeasieHHO

Ho+l, — 2HI

Peaxiust ueT TOIBKO MPU HATPEBAHUU.

2. CO(r)+H20(r) : COZ(F)+H2(r)+Q

a) BIICBO, T.K. PEaKIUsI SK30TCPMUTHA,

0) BIpaBo, T.K. YBEIIMIMBACTCS KOHIICHTPAIINS HCXOHBIX BEIIECTB.
Bapuanm 2

1. H,+Cl, - 2HCI

Eciu koHIEHTpamus 3THX BEIIECTB Maja, TO PeakIus UACT MEIJICHHO,
€CJIH KOHIICHTpAIUS JOCTATOYHO BEJHKA, TO PEAKIHS IMPOUCXOIUT
MTHOBEHHO, CO B3PBIBOM.

2. 2H2(r)+02(r) : 2H20(r)+Q

a) BIIPABO, T.K. pEaKIus YK30TepPMUYHA,;

0) BIpaBo, T.K. pEaKIIHsl MPOTEKAET C YMEHBIIIEHUEM 00beMa CUCTEMBI.
Bapuanm 3

1. Zn+2HCI - ZnCly+H, t

[Ipu 0OBIYHBIX YCIOBHAX PEAKIIHS IPOTEKAET MEUICHHO, a MIPH
HarpeBaHUM HAYMHAeTCs OypHOE BBIJEJIEHHE BOIOPOIa.

2. N2(r)+3H2(r) : 2NH3(F)+Q

a) BIIPABO, T.K. pEaKIus YK30TePMUYHA,;

0) BIEBO, T.K. pEaKIIUs MPOTEKAET C YMEHbIIIEHHEM 00beMa CUCTEMBI.
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Bapuanm 4

1. 3H,+N, » 2NH3

be3 karanmmzaropa cKOpOCTh 3TOM peaknWU Ype3BBIYAHO Mala, HO IpH
J00aBICHNH KaTaJIM3aTOPa €€ CKOPOCTh 3HAYUTEIILHO YBEITMUUBAETCSL.

2. 2H Br(r) : Hz(r)+Br2(]—)'Q

a) BIIPABO, T.K. PEaKIUs YHAOTCPMHUYIHA;

0) BIpaBo, T.K. YBEJIMYUBAETCS KOHI[CHTPAIIMS HCXOJHOTO BEIECTBRA.

Paodora 3. UTorosas mo teme II

Bapuaum 1

1. H,SO4+2KOH - K,;S04+2H,0
3H2804+2A| — AI2(SO4)3+3H2
H,SO,+FeO - FeSO,+H,0
H,SO4+Ba(NOs), — BaSO,4 1 +2HNO;
H,S04+Zn(0OH), - ZnSO4+2H,0

2.501. 80,0t so; 011 H,S50, 0 - SO,

1) S+O, - SO,

2) 2S0,+0, - 250,

3) SO3+H,0 - H,SO,

4) H,SO4+NaSO3 — NapSO,4+H,0+S0, 1

3. 280,y +Oyry = 2805y +Q

a) BIIEBO, T.K. PEaKIUsI IK30TePMUTHA,

0) BIEBO, T.K. pEaKIUs MPOTEKAET C yMEHbIIIEHHEM 00bheMa CUCTEMBI.
4. YBenu4yeHue CKOPOCTH peaKIUu 00KUTa TMPUTA JOCTHTaeTCs IyTeM
HarpeBaHus, MOCTOSHHOTO TOKA KHCIOPO/1a, YBEIWIESHUS TUIOMIA 1
COIIPUKOCHOBEHHS PEareHTOB M KaTalnu3aTropa.

Bapuanm 2

1. 3H2804+2F€(OH)3 - Fez(SO4)3+6H20
HzSO4+BaC|2 - BaSO, ¢ +2HCI
H,SO,+2LiOH — Li,SO,+2H,0
H,SO,+M gO - MgSO4+H20

H,SO,+Zn - ZnSO,+H,

1 3 4

2.H,S fm sotL FesO 1. SO,

| 2

Na,S
1) Ho+S - H,S
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2) S+2Na - Na,S

3) StFe - FeS

4) 4FeSt+70, - 2Fe,03+4S0,

3. a) IpM yBENWYEHUH TEMIIEPaTyphl, CKOPOCTb PEAKIIMH YBEININBACTCS;
0) npu yBeIMYEHUH KOHIICHTPALMH HCXOIHBIX BEIIECTB, CKOPOCTh
peaxiun yBenuauBaetcs. [Ipumepst cM. Tema I, pabora 2, Bapuanr 2, 3,
Botpoc 1.

4. 4FeS,+110, [ T 2Fe,05+8S0,
3TOT mporecc OCHOBAaH HAa IPUMEHEHUH NIPUHIINIIA TEIUI000MEHa, IPH
3TOM OOCTUTACTCA MaKCHMaHLHbeI BBIXO npo;:[yKTa.

Bapuanm 3

1. H,SO,+2NaOH - Na,SO,4+2H,0
H,SO0,+CuO — CuSO,+H,0
HzSO4+Mg - MgSO4+H2
H,S0,+BaCl, . BaSO,+2HCl
3H,S0,+2A1(OH); - Aly(SO,)5+6H,0

2.50% znsO - so, 0. S0, 0t H,S0,

1.S+Zn - ZnS

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

3) 2S0,+0, - 2S0;

3. a) [Ipu npaBmIBHOM MTOOOPE KaTaIN3aTOPa CKOPOCTH PEAKIINI
3HAYUTEIHLHO BO3PACTALT.

0) PasHbIe BemIecTBa pearupyroT C OJHAM H TEM e BEIIECTBOM C pa3HOM
CKOPOCTBIO.

IIpumeps! cM. Tema I, pabota 2, Bapuanr 1, 4, Bompoc 1.

4. Ilpumecu, copeprKalrecs B CEpHUCTOM r'a3e, MOTYT SIBIISITHCS
unaruouropamu peakipu 2SO, +0, ~ 2503, pu 3TOM 3HAYUTEIILHO
CHMYKAETCS €€ CKOPOCTb.

Bapuanm 4

1. H,S0,+Ca(OH), - CaSO4+2H,0

H,SO,+Zn0 - ZNSO+H,0

H,SO0,+Fe - FeSO+H, 1

HzSO4+Ba(NO3)2 - BaS0O, | +2HNO;

HzSO4+CU(OH)2 - CUSO4+2H20

2. SOQ(F)+H20()K) : H2803()K)+Q

a) BJICBO, T.K. p€aKIHs 3K30TCPMHUIHA,

6) BIPaBoO, T.K. YBSIIMYMBACTCA KOHUCHTPALIUA NCXOAHOT'O BEIIECTBA.
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3.H,Sfm sot. so, 0t so;

! 2

AlxS
1) StH, - H,S
2) 35+2Al1 - AlLS;
3) StO, - SO,
4) 2S0,+0, - 250,
4. T.x. SOz pearupyeT cHavaJla ¢ BOJASHBIM [IAPOM, TO 3HAUYUTEIbHAS
yacTb H,SO, monyvaercs B BUae TyMaHa, KOHICHCUPOBATh KOTOPBIi
HEyI00HO.
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Tema III. Iloozpynna azoma

Pa6ora 1. Azor. AMMuak. Coim aMMOHHSA

Bapuanm 1

0 -0 .+ -
l.ay N + Li ~ Lij'N?®
OKHMCJIMTECIIb BOCCTAHOBHMTCIIb
OKHCIIMTECJIb BOCCTAHOBHUTCIIb

6) NH,Cl+NaOH - NaCl+NH3t +H,O
B) NH,CI+AgNO; - AgCl + +NH;NO3
ClI'+Ag" - AgCl 1
2. H,+Cl, - 2HCI
Pt
3H,+N, —» 2NH;
NH5+HCI - NH,CI
N, ‘NMN: N=N
A30T — GecuBeTHbII ra3, 6e3 BKyca, Oe3 3amaxa, t,=-210°C, t,,,,=-196°C
Bapuanm 2
l.ay NI + 3HY _ 2N®HY!

OKHUCJIMTEIIb BOCTAHOBHUTEJIb

0) 2NH3+H,S0, - (NH,),SO,
B) (NH4)2SO4+Ba(N03)2 - BaS0O, ! +2NH,NO3
SO3™ +Ba - BaSO, !

2. I[aHHI)Ie PacTBOPBI MOKHO pacCliO3HATh IMPXU MMOMOIIN PaCTBOPOB BaC12
u NaZSi 03.

1) BaCl,+N&SO, - BaSO, | +2NaCl
BaC|2+H2804 - BaSO, ¢ +2HCI
NH,Cl+BaCl, 4

2) H,SO4+N@SiO3 — NaSO,4+H,SIO3 ¢
Na,SO,+Na,SiO3 4

3. NHz+H" - NH

R
¢ <
H1e [ | Hast [ | Hast[1 | His'[ 1 ]

H-N<«H CBsI3U KOBAJICHTHBIE IIOJISIPHBIE
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NH3+H" - NH3H" cBs3b 10 10HOpHO-aKIIENTOPHOMY MEXaHU3MY
M1

N3H ! NH;

V1
(NBHY (NH,)*
Bapuanm 3

1.a) NS +3Mg° = Mg3*N;?

OKHCJIHUTECJIb BOCCTAHOBUTCIIb

6) (NHy),CO3+2HNO; - 2NH,NO3+CO,+H,0
CO} +2H" - CO,+H,0

2. SO4+H,0 - H,S0,

N,+3H, 0 % 2NH,

2NH3+H,S0, - (NH4)2S0,

3.N 282p°
: 22

CBs31 KOBaJICHTHAS HETIOJISIpHAS

N3

Bapuaum 4

l.ay NS + 0% oOb. 2n?0?

BOCCTaHOBHUTEIIb OKHCIIUTEIb

6) NHz+HCI - NH,CI

B) (NH4)2SO4+Ba(OH)2 - BaS0O, | +2NH3+2H,0

2NH } +SO 2™ +Ba®*+20H" - BaSO4+2NHz+2H,0

2. laHHBIC BeMIeCTBAa MOKHO PacIlo3HATh IpH oMoty pactBopoB BaCl,
n NaOH

1) Ba.C|2+(N H4)2804 - 2N H4C|+BaSO4 !

NH,Cl+BaCl, 4

NaCl+BaCl, +

2) NH,Cl+NaOH -, NaCl+NH3t +H,0

NaCl+NaOH 4

3. NH3 H: 8:H H-N<H
o t

H
AMMHAK — Ta3 C Pe3KHM 3a1axom, t,=-78°C, t,,=-33°C
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Padora 2. A30THasi KHCJIOTA M €€ COJIH

Bapuaum 1

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

6) NaOH+HNO; - NaNO5+H,0
OH+H* - H,0

B) K2C03+2H N03 - 2K NO3+H20+C02
CO?% +2H* . H,0+CO,

2. CU+H™N"03% o — CU(N™O?),+N™0 % +H ' 07
cu’-2e - Cu* |1

N™+le - N™ |2

CU+4HNO3 - CU(NO3)2+2N02+2H20
3.N,O0%- NoO P NO, OP- HNO;
a) N2+02 - 2NO

6) 2NO+0, - 2NO,

B) 4N02+2H20+02 — 4HN03

Bapuanm 2

1. a) Ca(OH),+2HNO; - Ca(NO5),+2H,0
OH+H* - H,0

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

B) Pb*?(N"03?), — Pb?0%+N*"0;*+0)
N*+1e - N™ |4

2074 - 05 |1

2Pb(NO3), — 2PbO+4NO,+0,

3. JlaHHBIE BeNIEeCTBA MOYKHO PAaCHO3HATH NPH ITOMOIIIH PaCTBOPOB
uurpata 6apus Ba(NO3), 1 NaOH
Ba(NO;),+Na,S0O, — 2NaNO3+BaS0O,
NH,NO5+Ba(NO;), 4

Ba(NO;),+NaNO; 4

NH,NO;+NaOH - NaNOs+NH3t +H,0
NaNOz+NaOH 4

Bapuanm 3

1. a) 2HNO3+N&,0O - 2NaNOz+H,0
2H"+Na0 - 2Na'+H,0

6) KOH+HNO3; - KNO3+H,0



OH+H" - H,0
8) Na,CO5+2HNO; — 2NaNOz+H,0+CO,
CO3™ +2H" - H,0+CO,
2. H>+H'N*?0 32 o - HGH(N™03%),+N™ 052 +H 31 O
Hg’-2e - Hg™ | 1
N+1e - N™ |2
Hg+4HNO; — Hg(NO3),+2NO,+2H,0
3. KNO; O P HNO, 0 P Cu(NOy), 0 PI— NO,
a) 2KNO3+H2804 - KzS()4+2H NO3
6) ZHN03+CUO - CU(N03)2+H20

tO
B) 2Cu(NOs), — 2CUO+4NO,+0,
Bapuanm 4
1. a) Ba(OH)2+2HNO3 — Ba(NO3)2+2H20
OH+H" -~ H,0
6) CaCO3+2HN03 — Ca(N03)2+H20+C02
CaCO5+2H" . Ca2*+H,0+CO,
B) 2HNO3+M gO - Mg(NO3)2+H20
2H"+MgO - Mg*+H,0

tO
2. Ag”"N*03% - Ag™+N™032+09
Ag™+le - AQP
N™+1e - N* 4|2
20%4e .09 |2]1
tO

2AgNO; - 2Ag+2NO,+0,
3. I[aHHBIG BCIICCTBA MOXKHO PACIIO3HATH IIPU MTOMOIIH PaCTBOPOB
Ba(NO3)2 u AgNO3
1) Ba(NO3),+H,S0, — BaSO, | +2HNO;
Ba(NO;),+HCl 4
Ba(NO;),+HNO; 4
2) AgNOs+HCI — AgCl | +HNO,
AgNOs+HNO; 4

Padora 3. ®ocdop u ero coennHeHUst

Bapuaum 1
1. a) 4P+502 - 2P205



6) PHs+HCI - PH,CI
B) H3PO4+3KOH - K3PO4+3H20
H*+OH - H,O
2. CunibHO HarpeBast KpacHbIM Gocdop B OTCYTCTBHE BO3YyXa, ITOIyIaeM
OembIit pocdop. DTO 3HAYUT, YTO ITO 2 AILIOTPOITHEIE MOTUPHKAIIH
OJTHOTO 3JIEMEHTA.
3. ®ocdat HaTpHsl OIIPEIETUM MIPH MOMOIIIH JIAKMYCa, CpeJia ero
pacTBopa IIeoyHast, JAKMYC CHHEET. A KUCIJIOTBI OIIPEIEINM IpH
romo1u pactBopa AgNOg,
AgNOz+HCI - AgCl | +HNO;

6emnbIit

2AgNO;+H3PO, 4

Bapuanm 2

1. a) 2P+5Cl, - 2PClg

6) 2P+3Mg — M93P2

B) Na3PO4+3AgN03 — 3NaNO3+A93PO4 !

PO} +3Ag" — AgsPO, !

2. ®ochop 0YCHD PEaKIHOHHOCTIOCOOHOE BEIIECTBO, @ MOJIEKYJIa a30Ta
YCTOMYMBA U XUMUYECKU MaJIOaKTUBHA

3.PO[J- CaP, [l 'E‘gjﬂ PH; 0 1~ P,Os

a) 2P+3Ca - CaP»
6) CazP,+6H,0 - 3Ca(OH),+2PH;
B) 2PH3+402 — P205+3H20

Bapuanm 3
1. a) 2P+3Ca - CagP, .
t

6) Cag(PO4)2+3stO4 — 3CaSO4+2H3PO4
B) 3NaOH+H3PO, - NagPO,4+3H,0
OH+H" - H,0
2. [Ipu cropanuu 6emoro U KpacHOro Gochopa B OAMHAKOBBIX YCIOBHIX
00pa3yroTCcs OTMHAKOBBIC BEIIECTBA.
3. Bosty MOXXHO OTIpeIeTuTh MPU TIOMOIIIH JJAKMYCa, BOIa UMEET
HEHTPANbHYIO CPEy U JJAKMYC B HEl OCTaHETCs (PHOJIETOBBIM, B
kuciortax on nokpacueer. HNOs, B otiinune ot H3PO,, pacTBOpsieT
Me/lb:
Cu+HNO; - Cu(NOs), ¢ +2NO,+2H,0

JKEINThIN

Cu+H4PO, 4
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Bapuanm 4

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

6) P,Os+3H,0 - 2H3PO,

B) 2H3PO4+3Na,CO;3 - 2NagPO,+3C0O,+3H,0

2H'+CO3~ - CO,+H,0

2. Monexkyna gocdopa B mapax cocrout u3 4-x aromoB (P,), a Monexysia
azota u3 2-x (Np)

3. POP- P,Os 0% HPO, 0PI KsPO,
a) 4P+502 - 2P205

6) P,0s+3H,0 — 2H;PO,

B) 3KOH+H3PO4 - K3PO4+3H20

Padora 4. Pacyersl 0 onpe/ejieHNI0 MACCOBOI WJIH 00 beMHOM 10,11
BbIX0/1a MPOAYKTA PeaKIHU OT TeOPeTHYECKH BO3MOKHOT0
(1 oOpaTHbIe 3aJa4H)

2521 XTr

1. NaOH+HNO; — NaNO; +H,0
63r 85r

252 _ x 25285 0

63 85
m,,(NaNO3)=7; (NaNOs) Lm,,,(NaNO3)=0,9.340=306 r
Otset: M,,(NaNO3)=306 1

20r X 1
2. 2NH,Cl +Ca(OH), — CaCl,+ 2NH; +2H,0

28351 222,41
20 _ x = 20224 ¢ o)
20635 222.4 20335

Vip(NHz)=7 (NH3) LV p(NH3)=8,371.0,98=8,21 ()
Oteet: V(NH3)=8,21 1
280r

3. Ca0+H,0 - Ca(OH),
56r 74r
BO_x 2T 00,
56 74 56
Ca(OH
; (Ca(OH),))= M (CaOM:) _ 358 _ oo im 96.76%

M., (Ca(OH),) 370

Orser: ; (Ca(OH),))=96,76%
20r 20r
4. 2NH,Cl+Ca0 - 2NHg+CaCl+H,0
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n(NH,Cly=—(C)__ 20 _ 394 vioms

n(Ca0)= m(Ca0) _ 20 =0,357 Moib
M(Ca0) 56

T.k. CaO maxoxutcs B M30BITKE, pacueT BemeM mo NH,Cl.

20r XTr
2NH,Cl +Ca0 - 2NH,; +CaCl+H,0
2835r 207 r

20 _ X — 22007
2535 207 2033,5
m,,(NHz)=7 (NH3) Lm,,,(NH3)=0,9816,355=6,228 r
Otset: M,,(NH3)=6,228 r

=6,355

6,4F o X1
5. NH,NO, O~ N, +2H,0

64r 22,45
64_ x 6424,
64 22,4 64

Vip(N2)=7 (N2) LV 160p=0,8912,24=1,994 n
Otsert: V,;)(N2)=1,994 n

56 X Il
6. N, +3H, - 2NH,
22,4 n 222,41
56 _  x 56020224

=112n

2.4 20224 224
Vip(NH2)=7 (NH2) LV oo (NH2)=0,51112=56 1

Vv 56
M(NHz)=— Lm(NH3)=—— L17=42,51
(NH= 7 Lm(NHo)=
Otser: V;,(NH3)=56 n
m(NH3)=42,5
107 r . X I
7. NH,CI 0b- NH; +HCl
535r 22,41
107 __x ‘= 107022,4 _
53,5 224 53,5

V
7 (NHg)=—"- =38 =0,848 nm 84,8%

44,8 n

Otset: 7 (NH3)=84,8%
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X KT 200 kr
8. P - HsPO,
31kr 98 kr

107 _ x 310200
535 224

m
My (P)= e = 0326576 995 1

=63,265 kT

Oteet: m(P)=70,295

33r X Il
9. (NH,),S0, +Ca(OH), - CaSO,+ 2NH +2H,0
132r 222,41

3B _ x 3320224

132 2224 132
Vip=7 (NH3) LV eop(NH3)=11,21.0,85=9,52 i
OtBet: V(NH3)=9,52 i

XT 45
10. Cu+4HNOy,,,, — CU(NO3),+2NO, +2H,0

=112

64r 222,4 n
x.- 4 =8 s 14r
64 44,8 448
my,(Cuy=Ten = 2714 5 o5
n(P) 096

Otser: M(Cu)=5,952 r

30r X1
11. 2NH,Cl +Ca(OH); — CaCly+ 2NH5 1 +2H,0
2835r 222,4 n

3B x 2000224
132 2022,4 2033,5
Vip(NHg)=V o0 Ly (NH3)=12,56110,94=11,81 1

Oteet: V(NH3)=11,81 1

=12,561 n

20,21 XT
12. 2KNO; +H,S0, - K,SO.+ 2HNO,
2001 r 2B3r
202 _ x __20630202

— = X =12,6r
20101 2[63 2001

My,(HNO3)=m,eo, Ly (HNO3)=0,98112,6=12,348 r
Otser: M(HNO3)=12,348 r
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X

40r .
13. NH,NO, 01 N,O +2H,0

80r 22,4 n
40 _ x _somd_ o
80 22,4

Vip(N20)=V eop Ly (N20)=11,21.0,96=10,752 n
OtBet: V(N20)=10,752 n

80r Xr

310r 208r
80 _ _x x= 30298 50 581+
310 2098 310

mnp(H3PO4)=7] (H3PO4) Lmreop=0,96 L50,581=48,557r
Otset: M(H3PO,)=48,557 r

Pa6ora 5. UTtoroBast mo teme I11

Bapuanm 1
1.

Asor Doctop (6ernblit)

TBepaoe BemecTso

[Ipu3Haku cpaBHEHUs
a) ArperatHoe ras
coCTOsIHUE (H.Y.)

0) Xummnueckue
CBOMCTBa

1) N+3H; — 2NH;
2) N#+O, — 2NO

1)2P+8H,0 -
— 2H3PO4+5H,

3) N+3Ca — CaN;
4) 2N#+3Si - SisNs

2) 2P+50, — 2P,0s
3) 2P+3Ca — CasP;
4) 2P+5Cl; — 2PCls

B) Peakumonnas
CIOCOOHOCTH U

XHMMHYECKH MaJOAKTHBCH,
y4acTBYeT B IIpolecce

Xumuaeckn BBICOKOAKTHUBCH,
AA0OBUT

JelicTBUC Ha
OpraHu3M YeloBeKa

2.pOPL PO 0B HPO, 0P HiPO, O B NagPO, O P AgsPO,
1) 4P+50, — 2P,05

2) P,0s+H,0 - 2HPO;,

3) HPOs+H,0 — H3PO,

4) HyPO,+3NaOH — NagPO,+3H,0

5) Nag,PO4+3AgNO3 - Ag3PO4l +3NaNO;

JbIXaHUA

33



37r X

3. Ca(OH), +(NH,),S0, — 2NH; +CaSO,+2H,0

74r 207 r
37 X 370207
—_—=— x=————=17r
74 207 74
m 15
7 (NHg)=—™ = —0 8824 yimu 88,24%
mTeop
Ortset: 7 (NH3)=88,24%
Bapuanm 2
1.
ITpu3HaKu cpaBHCHUS Asot Dochop (6ernblif)
a) CtpoeHue aToMoB N 15°252P° 5P 1525°2p%35°3p°
25 285
0) Baxxneitmue crenenn | HaubGouee Haubonee pacnpocTpaneHsl
OKHCIICHHS pacrpocTpaHeHbI COCMHEHHUS CO CTCHICHIMHU

COC/IMHEHHS CO
CTENEHAMH OKHUCIIEHUS —
3,0, +4, +5

OKHCaCHHS —3, +3, +5

B) CocTaB U CBOICTBa
OKCHJIOB

O6pasyer okcuapt N2O,
NO, N2O3, NO,, N2Os.
Haubornee ycToifunBs
N,O — GecuBETHBIH ra3 ¢
MPUSATHBIM 3aI1aXOM U
CIIaIKOBATHIM BKYCOM;
NO — GecuBeTHBIi Ta3,
0e3 Bkyca 1 3amnaxa, NO;
— Oypslii ra3

Ob6pasyer okcupl P,0s n
ons.

P,O; — 6enoe
KPHUCTAJUIMYECKOE BEIIECTBO,
P,0s — Genblii mopomok

2.N, 0% NH; 0 P- No O - NO, 0 #1—. HNO, O P1— Ba(NO5),

1) No+3H, 0 B 2NH,

2) 4NH4+50, 0 B— 4NO+6H,0

3) 2NO+0, — 2NO,

4) ANO,+2H,0+0, — 4HNO;

5) 2HNO4+Ba(OH), — Ba(NO3),+2H,0

17r XT
3. 2NaNO5+H,S0O, — Na,SO,4+2HNO;
21851 21631
17 _ X x=17m%3=12,6r
2085 2063 2085

Myp(HNO2)=7 (HNOs) LM, =12,6 10,96=12,096 r

Oter: M(HNO3)=12,096 r




Bapuanm 3
1.

[Ipuznaku NH; PHs3
CpaBHEHUs
a) CtpoeHue H-N<«H H-P-H
MOJIEKYJIBI |
f H
H

0) dusnueckue
CBOMCTBa

I'a3, 6e3 1BeTa C PE3KHUM 3aIaxoM,
JIerde Bo3/yxa, Xopouio
pacTBOpUM B BOJE

BecuBeTHEI Ta3 ¢ YECHOYHBIM
3araxoM, TsDKeJee Bo3ayxa,
MaJIOpacCTBOPUM B BOJI€, OYCHb
SITTOBUT

B) XHMHYECKHE
CBOIiCTBa

1) NH3+H,O — NH,OH
2) 4NH3+30, —» N»+6H,0
3) NHa+HCl — NH,CI

1) 2PH3+40, — P,Os+3H0
2) PHa+HCI — PH,CI

2.0 cap, 0P PH, 0P P,Os 0PI HPO, O P1- HsPO,
1) 2P+3Ca - CaP,

2) CagP,+6H,0 - 3Ca(OH),+2PH;
3) 2PH4+40, - P,05+3H,0

4) P,0s+H,0 - 2HPO;,

5) HPOs+H,0 - H4PO,

=12,561r

30r X 1
3. 2NH,Cl +Ca(OH), — CaCl,+ 2NH5 +2H,0
2835 222,4 n
30 _ x 30224
2635 2[22,4 20335

Vip(NH2)=7 (NHg) LV 100p=0,92112,561=11,556 =
Otser: V(NHy)= 11,556 1

Bapuanm 4
1.
TpuzHaku HNO; HsPO,
CpaBHEHHs
a) @usnueckue |becuBerHas, apIMsIIasCs HA Benoe kpucraninyeckoe BeecTBO
CBOMCTBA BO3JIyX€ JKUJIKOCTb, tuw=-42°C, t.,=42°C

tan=83°C

0) Xummnueckue
CBOMCTBa

1) BHNO;+3Cu — 3Cu(NOs),+
+2NO+4H,0

H3PO4+CLI <!>

2) 10HNOz+4Zn — 4Zn(NO3)2+
+NHsNOz+3H,0

1) 2H3PO4+32n — Zn3(P04)2+3H2 T
2) H2PO4+3NaOH — N&;PO4+3HZO

2. Pb(NO,), 0F1. NO, C-HNO; T*-.NH,NO; 01— NH; 01.(NH,),S0,
1) 2Pb(NOy), O 1. 2PbO+4NO,+O,
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2) ANO,+2H,0+0, - 4HNO;
3) HNOy+NH; - NH,NO,
4) NH4NO3;+NaOH — NH3+H,O+NaNO;
5) 2NH3+H,S0; - (NH4),S0,
62r Xr
3. 4P +50, - 2P,0;
4B1r 2m42 ¢

62  x 62020042
oL xR hy
4031 2042 401
m
) (POY= 2 :% ~0,9155 wn 91,55%

Teop

Ortsert: 7 (P0s5)=91,55%
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Tema 1V. Iloozpynna y2nepooa.

Pa6ora 1. Yraepoa. Oxkcuabl yriepoaa

Bapuanm 1

1. 2C 1°25°2p°
2c 1525'2p°

Hepexo;[ BO3MOXKCH T.K. HMECCTCA CBO6OZ[Ha$I Op6I/ITaJ'Ib, npu S5TOM

pa3HULA B SHEPTUH MEXKIY 2S- U 2P-0pOHUTAISIMU HEBUIIHKA.
2. a) CuO+C - Cu+CO
0) C+CO, - 2CO
t
B) CaCO; - CaO+CO;, 1
3. 2CO+0; - 2CO;,
« (CO)=100%-5%=95%
V(CO)=VrasaLw (CO)=2010,95=19 1
19n X 1

2CO + 0O,- 2CO,
2122412240

19 _ x = 190224 _
20224 224 448
OtBet: V(0,)=9,5 n
Bapuanm 2
1. Yriepon B mpupoie BcTpedaeTcs B BUAE:
a) aJiMa3a — OYeHb TBEPJI0€, IPOYHOE BEIIECTBO C BHICOKOM trmt,
KpHCTaJUIMYECKas perieTka — aToMHasl.
6) rpaduTa — TBEp/10€ BEIIECTBO, KUPHOE Ha OLIYIb C BHICOKOM {r
JIEKTPO- M TEIUIONPOBOJICH, KPHCTALTMIECKas PElIeTKa aTOMHasI.
B) KapOMHa — TBEPI0€ BEIIECTBO (TBEpKe rpaduTa, HO MATUYE aaMasa),
YepHBI MEITKOKPHCTAIUIMYECKUH ITOPOLIOK, 00J1a1aeT
MOJYIPOBOIHUKOBBIMH CBOWCTBaMU. Kpucranmueckas peneTrka
aTOMHasl.

2. a) C02+Ca(OH)2 — CaC03+H20

6) C+2H, 0 1= CH,

B) C+02 — C02

3. CaCO3+2HNO; — Ca(NO;),+H,0+CO,
 (CaC03)=100%-8%=92%
M(CaC03)=0,92L60=55,2

9,51

37



552r X 1
Ca.CO3 +2H NO3 - Ca(N03)2+H20+ C02

100~ 2245
% _ X — 55,2[22,4
100 22,4 100
Oteet: V(CO2)=12,36 1
Bapuanm 3
1. Yrnepoa B COeIMHEHUSX IPOSABIIAET CTEIEHU OKucienus —4, -3, -2, -1,
+2, +4
CH}',C*H}', Cc*?0? Cc*0;?
2. a) CO+FeO - Fet+CO,
6) 3C+4Al - Al,Cs
B) CO,+Ca0 - CaCO4
3.C+0, - CO,
o (C)=100%-6%=94%
m(C)=0,941400=376 1
376r XI
C+0, - CO,
12T 22,4 1
ﬁ - X ‘= 376122,4

12 22,4 12

Oteet: V(CO2)=701,9 n

Bapuanm 4

1. AncopOrus — mpolece MorJIoIEH s TOBEPXHOCTHIO BENECTBA
ApPYTOoro BeIIeCTBa.

HCCOp6HI/Iﬂ — MIpoHecC BbIACICHUA BCUICCTBA C €TI0 TOBEPXHOCTHU.
AHCOp6HI/IOHHaﬂ CII0OCOOHOCTH APCBECHOIO YIJId IPUMCHACTCA B
MCIUIHC IPU OTPABJICHUAX IJIS TIOTJIOIICHUA A00B.

2.a) 2CO0+0, - 2CO,

0) C+2S - CS,

B) CaCO5+2H Cl - CaCl >+H,0+CO,

3. CaCO; 0 1. Ca0+CO,

o (CaC03)=100%-10%=90%
M(CaC05)=0,91500=450 r

=12,36 1

=701,9 1

450t X I
450 r X1
CaCO, - CaO+CO,
100r 22,4 n
450 _ x 4500224

—= X =100,8 1
100 22,4 100
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Oteet: V(CO2)=100,8 1

PadoTa 2. YroabHasi KHCJIOTa U €€ COJIH

Bapuaum 1
1. caco, 0. co, 0¥ caco, 0 - caHCO,), 0 H- cacl,

1) Caco, 0 cao+Co,
2) C02+Ca(OH)2 - CaCO;+H,0
3) CaCO;+H,0+CO, - Ca(HCO3),
4) Ca(HCO;),+2HCI - CaCl,+2H,0+2CO,
2. ConeprkuMoe MpoOUPOK MOKHO paclo3HATh MPU TOMOIIU PacTBOpa
AgNO:..
AgNO;+KCl - AgCl | +KNOs

Genblii
2AgNO;+K,CO3 - AQ,CO; | +2KNO;
3AgN03+K3PO4 - AgSPO4 1 +3KNO;

JKEIThIN

3. CO,+H,0 - H,CO;
O06pasyromasics KHCJI0Ta OKPAIIMBAET JIAKMYC B KPACHBIN 1BET, TIPU
HArpeBaHUM KUCIIOTA Pa3iaraeTcsi, I03TOMY JIAKMYC BHOBb CTAHOBHTCS
(HOIETOBBIM.
H,CO;5; —» H,O+CO5 1
Bapuanm 2

1.con. co, 0¥ KHCO, 0P K,co, 01 CO,

1) 2CO+0, - 2CO,

2) CO,+KOH - KHCO;

3) KHCO3+KOH - K,CO5+H,0

4) K,CO5+2HCI - 2KCl+H,0+CO,

2. Ipu mpomycKaHUH YrIeKUCIOro ra3a 4epes U3BECTKOBYIO BOIY
CHavaja HabJII0aeTCs €€ TIOMyTHEHHE, a TIOTOM PacTBOPEHHUE OCAIKa.
Ca(OH),+CO, - CaCOs ! +H,0

CaCO;3+CO,+H,0 - Ca(HCO3),

3. BoxHble pacTBOpHI KapOOHATOB KaNHA ¥ HATPHUSA UMEIOT IIET0YHYIO
cpeny, T.K. 9TH COJIM 00pa30BaHbl CUIILHBIM OCHOBAaHHEM U Cl1ab0i
KHCJIOTOM ¥ B BOJIE THAPOIU3YIOTCS.

Bapuanm 3

1. Ca(HCO,), 0P caco, 0P~ co, 0P Na,co, 0 P1- H,CcO,

1) Ca(HCOy), O 11 CaCOs+H,0+CO,
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2) CaCOs+2HCI - CaCl,+H,0+CO,
3) CO,+2NaOH - NaCOs+H,0
4) NapCOz+2HCI - 2NaCl+H,CO;,

2. CaCO, 00 1. Ca0+CO,
CO,+KOH - KHCO;

,
2KHCO; 0 11 K,CO5+H,0+CO,

3. COJ'II/I yFOJ'ILHOfI KHUCJIOTBI MOKHO OTJIIMYUTH HpI/I oMo peaKHI/II/I C
CI/IJ'ILHOI\/‘I KHCHOTOﬁ, HpI/I S5TOM 6y;[eT BBIACIISATHCA yl"J'IeKI/ICJ'IHﬁ ras.

Bapuanm 4

1.c ot co, 0 H,co; 0P NaCo, 0P NaNO,

1) C+0O, - CO,

2) CO,+H,0 - H,CO4

3) H,CO5;+2NaOH - Na,CO5+2H,0

4) Nap;CO5+2HNO;3 - 2NaNO;+H,0+CO, 1

2. a) Ba(OH),+N&CO; - BaCO3 | +2NaOH

6) H,SO4+NaCOs; — NaSO,4+H,0+CO, 1

3. [Momyuuts comy TakuM 00pa3oM Henb3s, T.K. CaCO3z — HepacTBOpUMAast
B BOJIC COJIb.

Padora 3. Kpemuuii u ero coefnHeHus1

Bapuaum 1

1. Pagmyc aToma KpeMHUS OOJIbIIIE paguyca aToMa yIiaepoa, ero
3JIEKTPOHBI cabee MPUTATUBAIOTCS K SIPY, T.€. OH JIETUYE UX OTIAEeT,
IIOTOMY €T0 HEMETaJUINYEeCKHE CBOMCTBA BBIPAKEHEI ciladee.

2.0, 0%- s 0P~ sio, 0P NaSiO;

a) Sio+C 0 1 si+Co,

6) Si+0, - SIO,

B) Si0,+2NaOH — NaSiOz+H,0
3. M@,Si+4HCI - 2MgCl,+SiH,
» (M,S)=100%-5%=95%
m(Mg,Si)=0,951160=152 r

152 r XT
Mg,Si +4HCI - 2MgClo+SiH,
761 3R2r
152 _ x 282,

76 32

Oteer: M(SiH4)=64 r
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Bapuanm 2

1. BogHble pacTBOPHI CHIIMKATOB HATPHS U KaHS UMEIOT IIET0YHYIO
cpeny, T.K. 3TH COJIM 00pa30BaHbl CUIILHBIM OCHOBAaHHEM U cIIaboH
KHCJIOTOH U B BOJIE THAPOIU3YIOTCS.

2. NaOH O t1- Na,Sio; 0 P H,Si0; O P~ S0,
a) 2NaOH+Si0, - N&SiOz+H,0
6) NaZSiO3+2HC| - 2NaCI+H28iO3l
B) H28| 03 - HzO"‘Si 02
3. SI0+C - CO+Si
o (Si0,)=100%-10%=90%
M(Si0;)=0,9140=36 r
36T XT
SiO, +C - CO,+ Si
601 281

36 =X x= 36028 =16,8 T

60 28 60

Otser: M(Si)=16,8 T

Bapuanm 3

1. KpemHuii B COeIMHEHUSX MPOSBIISIET CTENEHb OKUCIEHUS —4, +4, +2

S‘-4H Zl , S‘+4O ;2 , S-+20-2
2.8 0~ Mg,S O [P SH, O SO,

a) Si+2Mg 0 1= Mg,Si
6) Mg,Si+4HCl - 2MgCl,+SiH,
B) SiH4+202 — SiOz+2H20

3. 2NaOH+SI0, 0 1 Na,SiOs+H,0
w (Si02)=100%-10%=90%
mM(Si0,)=5010,9=45
451 o XTr
2NaOH+Si0, 01l Na,Si0; +H,0
60r 122
45 _ x — 45022 _
60 122
Oter: M(Na,Si03)=91,5r
Bapuanm 4
1. Oxcup kpemHHs Si0, OTHOCAT K KUCJIIOTHBIM OKCHJIaM IO €ro
CBOMCTBaM.
SiO,+2NaOH - NaSiOs+H,O
SiOz+CaO - CaSi O,

91,51
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2.5 0P S0, 0P K,Si0, 0P H,Si0,
a) Si""Oz — S|Oz

6) Si0,+2KOH — K,SiOz+H,0

B) K28|03+2HC| - 2KCI+H28iO3l

3. 2Mg+Si - Mg,Si

 (S)=100%-5%=95%

m(Si)=0,95160=57 r

57r XT
2Mg+ S - Mg,S
281 761
57 x 57076

—=— x=———=154,71r
28 76 28

OtBer: M(M@,Si)=154,71 r

Padora 4. Berunciaenue Mmacchbl HJIM 00beMa NPOAYKTA peaKIuu
10 U3BECTHOM Macce WM N0 00beMy HCXOHOT0 BellecTBa,
coziepKaNIero NpuMecH

1. CaCO; — CaO + CO,
w(CaC0y,) = 100% — 10% = 90%
m(CaCOs) = 600 [D,9=540r

540 r XT

CaCO; - CaO+ CO,
100 r 56r

540 _x

100 56
=00 a0 4r

Otser: m(Ca0) = 302,4r.

2.CaC0O; —» Ca0 + CO,

w(CaCOs) = 100% — 20% = 80%

m(CaCO3) =200 [0,8=160T
1601

CaCO, - CaO+ CO,
100 r 22,4 n

00 _ x

100 224

x= 100224 _ opon

Otsert: V(CO,) = 35,84 1.
3. N, +3H, - 2NH;
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@(N,) = 100% — 5% = 95%
m(N,) = 50 [D,95 = 47,5
4751 XT

N, +3H, - 2NH,

281 207 r

28 207
‘= 475217

28

=57,7r

Muop 57,7

Ortsert: N(NH5) = 13,9%.
4.CaCO, 011 Ca0 + CO,
(CaCOs,) = 100% — 6% = 94%
m(CaCOs) = 0,94 (400 = 376 kr

376 kr X KT

CacO, Ot Ca0 +CO,
100 kr 56 kr

376 _ X

100 56

X = S6L876 =210,56 xr

Oreer: m(Ca0) = 210,56 kr.

5. CaCO; —» Ca0 + CO;,
w(CaCOs) = 100% — 8% = 92%
m(CaCOs) = 0,92 [500 = 460 kr

460 xr X KT xm®
CaCO; - CaO+ CO,
100 kr S6xr 22 43
460 _ x
100 56
X = @ =257,6 xr
460 _ x
100 224
<= 460 (22,4 1038
100

Orser: m(Ca0) = 257,6 kr; V(CO,) = 103 m°.
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XT 2,24 1
Na,CO; + 2HNO; — 2NaNO; + H,0 + CO,
106 r 22,4 1

X 2,24
106 224

=106[2,24= 10.6
22,4

w(Na,CO;3) = % = 0,9815 w1 98,15%

Whpun = 100% — 98,15% = 1,85%
OT1BeT: Wypy = 1,85%.
7.C+0, - CO,
w(C) = 100% — 8% = 92%
m(C) =500 [0,92 =460 r
460 r X I
C +0, - CO,
12r 2240

40 _
12 224
_ 460224 o

12
Otser: V(CO,) = 859 1.
8.
XT 3361
C +0, - CO,

Lr 240

X _ 336

12 224

12 [B36
X = -
224

w(C) = %70’5 = 0,96 wm 96%

OtBet: W(C) =96%.

9. CaCO; —» Ca0 + CO,

w(CaCOs) = 100% — 5% = 95%

m(CaCOs) = 0,95 [600 =570

n(CaCOy) = n(COy) = %’ =57 moimb

V(COy) =nW,,=57[22,4=127,7n

Ortset: N(CO,) = 5,7 moip; V(CO,) = 127,7 n.
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10.
X Il 3kr
Ca(OH), + CO, - CaCO; + H,0
22,4 n 100 kr

3
224 100
X = 3tp24_ 0,672 n
100

72
w(COy) = 0672 _ 0,000336 nmu 0,0336%
2000

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

11. BacO, 0 [ BaO + CO,
w(BaCOs) = 100% — 3% = 97%
m(BaCO,) = 0,97 (BO= 77,6

BaCO;, [ {1~ BaO + CO,

n(BaCO,) = n(Ba0) = % = 0,394 Mo
m(BaO) = n [M(BaO) = 0,394 [153 = 60,3
Ortser: N(BaO) = 0,394 mons; m(BaO) = 60,3 r.
12. CaCO; + 2HCI — CaCl, + H,0 + CO,
m(CaCOs) = 0,95 (60 =57 r

N(CaCO,) = n(CO,) = % = 0,57 Mo

V(COy,) =nW,=0,57[22,4=128n

Otset: N(CO,) = 0,57 moins; V(CO,) = 12,8 1.

13.
X KI' 225

CaCO, — CaO + CO,

100 kr 44 n
x _2
100 44
X = 22000 _ 50r

50

(X(CaC0y) = 7= 0,926 mn 92.6%

Ortset: W(CaCO3) = 92,6%.
14.SI0,+C - CO, + S
w(SiO,) = 100% — 5% = 95%
m(SiO,) =60 [0,95=57r
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57r Xr
SiO,+C - CO,+ Si

60T 281
57 _ x
60 28

5728

x=2L=C_26.6 (1)
60
Otser: M(Si) = 26,6 1.

Pao6ora 5. Utorosas mo teme |V

Bapuanm 1
1.
MIPU3HAKU CPABHEHHUS CO, SO,
a) Cocras, ctpoenue |0=C=0 0=Si=0
Kpucrammmdeckas pemerka Kpucrammaeckast
MOJIEKYIISIpHAsI pelIeTka aToMHasi,
CYILIECTBYET B BUJIE
KPHCTAJLIOB
0) dusnueckue Ta3, Ge3 uBera, 6e3 3amaxa TBepaoe BelecTBO
CBOWCTBA (H.y) TEMHOTO IIBETa,
to, = 1713 °C
B) XuMuveckne CO; +2NaOH - NaCO; + H,O SiO, + 2NaOH -
CBOMCTBa CO, + Ca0 - CaCO; - Na&SiOs + H:0
CO; + H,0 - H.COs SO, + Ca0 - CaSiO;
SO, +4HF - SiF,+
+ 2H,0

2. nst ounictku CO ot nmpumeceit CO, moxHo ucnons3oBats Ca(OH),
— u3BecTkoBY0 Boxy 1 NaOH — runpokcun HaTpus.

Ca(OH), + 2C0O, —» Ca(HCOy),

Ca(OH)z + CO, - CaCO3 + H,0O

NaOH + CO, —» NaHCO;

2NaOH + CO, —» N&CO; + H,O

3. Na,C0o, 0P caco, 0%~ co, 0P caHCo,), 0H- co,
l) Na,CO; + Ca(OH)z - CaCO; + 2NaOH

2) CaCO, 0 11- Ca0 + CO,

3) 2CO, + Ca(OH), — Ca(HCO5),

4) Ca(HCO3)2 - CaCO3+ CO, + H,O
4.CaCO, 011, Ca0 + CO,
W(CaCOs) = 100% — 6% = 94%
m(CaCO,) = 400 [0,94 = 376
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376 kr o X1
CaCO, 0. caO+ CO,

100 kr 22,4 n
376 x
100 224
376224
x=———=842n
100
Ortser: V(CO,) = 84,2 n.
Bapuanm 2
1.
IIPU3HAKY CPABHEHMS H,COs H,SiO;
a) CocraB, CTpoeHHE H*O\C_O H—O~_ seo
H-0" H-07 "
H—? H—(l) H—?
—0—Si—O0—Si—0—Si—0—
H—O H—O H—O
SIBISICTCSI TTOJIIMEPOM
6) Ousnueckue CyILIeCTBYET TOJIBKO B CymiecTByeT B BUE MOIMMEPHBIX
CBOWCTBa pactBope, GeclBETHbIH Lemnei, KOJJIOUAHBIH pacTBOp
pacTBop, Oe3 3amaxa
B) XUMHYECKHE H,SiO3 + 2NaOH — NaSOs; + 2H,0
CBOICTBa H,COs; + 2NaOH — Na&CO; + 2H,0
H,Si0s 01— H,0 + S0
H,CO5 0 H~ H,0 +CO,

2. Ca(NOs), + K,CO3 —» CaCOsl + 2KNO;

CaNO;), + MgSO, — CaSO,4L + Mg(NO3),

Ocanok npencrasiset coboit cmech CaCOz u CaSO,.

3.C0, 0¥ NaCo; 0?1 NaHCo, 0~ co, 0. caco;
1) CO; + 2NaOH - Na,CO; + H,O

2) Na,CO; + H,O + CO, —» 2NaHCO;

3) 2NaHCO; 0. Na,CO; + H,0 + CO,
4) CO, + CaO - CaCO,
4.S0,+2Mg -» S +2MgO
wW(Si0,) = 100% — 3% = 97%
m(Si0,) =30[0,97=29,1r
291r XT
SiO, +2Mg - Si +2MgO
60T 281
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291 _ x

60 28
T R
60

Oteer: M(Si) = 13,6T.

Bapuanm 3

1.

MIPU3HAKU CPABHEHHUS I'padut Kpucrannmnueckuii KpeMHUI

a) CocraB u ATOMBI yriepona CTyKTypa aHaJOTHYHA CTPYKTYpe

CTpOCHHE HaXOAATCS B COCTOSHUM aJMasa, aTOMHasi KpHCTaJUTNYecKast
sp?-rubGpuamzanum, 3 penIeTka, aToMbI KPEMHHUS B
aTOMa COEMHAIOTCA APYT C |COCTOSHMM SO -IHOPHIU3aIHIH,
apyroMm, a 4-i ocraercst SIBIIIETCSI OYTIPOBOJHUKOM
CBOOOJTHBIM, ATOMBI
PACIOIOKEHBI CIIOSIMU

6) du3nueckue TBepnoe TyromiaBkoe TBepioe TEMHO-CEpOe BELIECTBO C

cBoiicTBa BEII[ECTBO CEPOTo [[BETA,  (METAJUIMIECKHM OJIECKOM,
JKHPHOE Ha OIIYIIb, tw = 1420 °C
3JIEKTPOIPOBOJICH

B) XuMuueckue C+0, - CO, S +0, - SO,

CBOMCTBa C+2H, -~ CH, Si+2F, - Sk
C+2F, - CRs Si +2Mg - Mg,Si
2C + Ca - CaC; Si+2NaOH+H,0 - N&S O; + 2H,
C+CuO - Cu+CO

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

BaCO; + 2HNO; — Ba(NOs), + CO,1 + H,0
BaSO, + 2HNO; 4

3.C0o, 0P caco, 0 #- caHCO,), 0 - caco, 0= co,
1) CO, + CaO - CaCO;
2) CaCO; + H,0 + CO, — Ca(HCO;),

3) Ca(HCO5), 0 1. CaCO;, + H,0 + CO,

4) CaCO; + 2HCI — CaCl, + H,0 + CO,

4. CaCO;y + 2HNO; - Ca(NOy), + H,0 + CO,
@(CaCOs) = 100% — 3% = 97%

m(CaCOs) = 20 [D,97 = 19,4 1

194 r X 11
CaCO, + 2HNO; — Ca(NOy), + H,0 + CO,
100 kr 22,4 1
194 _ x
100 224
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_194[224

=4351
100
Otser: V(CO,) = 4,35 1.
Bapuanm 4
1.
MPU3HAKH CPAaBHEHUS CO CO2
1. dusnueckue T"a3, Oe3 1Bera, O¢3 3amaxa, a3, 0e3 1BeTa, O¢3 3amaxa,
CBOICTBa C PUMECSMH, HUMEET MaJIOpacTBOPUM B BOJIE, TSDKENCE
XapakTepHbIH 3arnax, BO3JlyXa
SIJIOBHT, JIEr4e BO3/yXa
2. Xumuueckue CuO+CO = Cu+ CO, CO, +H,OB H,COs
cBoficTBa 2CO+0; - 2CO; CO, + 2NaOH - Na,CO; + H,0
CO, + Ca0 - CaCOs

2. ComepxuMoe Kask10i IPOGHPKH MOYKHO OIPENEIIUTh [P IIOMOIIH
pactBopa HCI.

N&,SiOz + 2HCl - 2NaCl + H,SIO31

N&,COs; + 2HCl - 2NaCl + H,0 + CO,1

Na,SO, + 2HCI 4

3.50, 1P K,S0 0P H,S0, 0% sio, 0P s
1) SIO, + 2KOH - K,SiOs + H,0
2) K,SiO; + 2HCI — 2KCl + H,SiO51

3) H,SI0; 0 U= H,0 + SIO,
4) S0, +C - Si + CO,
4.9+0, - SO,

w(Si) = 100% — 5% = 95%
m(Si) = 0,95 (B0 = 57

57r XTr
S +0, - SO,
281 60r
57_x
28 60

X =@ =122,14r
28

Oteer: M(SIO,) = 122,14 r.
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Tema N. Obwue ceoiicmea memannoe

Padora 1. CnocoObI o1y4eHHs MeTALI0B

Bapuanm 1
1. cu'o?+ C° ~2cu’+C?07

cus'o?+ C° - cal’+Cc0?
2. 3MnO, + 4Al - 2Al,05+3Mn
(MNO,) = 100% — 5% = 95%
m(MnO,) = 90 [0,95=855r

855r

3MnO, + 4Al - 2A1,0; + 3Mn
387r 3851

855 X

3B7 355
_ 855[B55
- 37

Otser: M(Mn) =54,05r.

Bapuanm 2

1. Cr%0, + 2AI° . ALP0;%+2C°

OKHCJIUTEb BOCCTaHOBUTEIIb

=54,051

960 r XT
2. Fe,0, +3CO —~ 2Fe +3CO,
1601 286
90 _ X
160 2056
_ 960 [P E56=672r
160

My, = N(FE) OMyeop = 0,9 [672 = 604,81
Otset: m(Fe) = 604,8r.

Bapuanm 3
1.a) Pb™0% + 2Cc*0? - Pb’+2C*0,?

OKHCJIUTEb BOCCTAaHOBHUTEIIb

6) Cu?0?%+ C"0? _ cu’+Cr0,?
OKHCIIUTEIIb BOCCTAHOBHUTECIIb
XT 52r
2. Cr,05 + 2Al = Al,O;+ 2Cr
1521 2821
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152 2[b2
_ 15262 _ 76 ¢
262
w(Cr,03) = 100% — 10% = 90%
m
Myeop(CT203) = S 7_6 =844r
w(Cr,05) 0,9
Otser: M(Cr,03) = 84,4 1.
Bapuaum 4

+ -2 —.
1. Mo™0Z+ 3HY  _Mo%3H,"0?
OKHCJIIUTEIIb BOCCTAHOBMTECIIb
160 r XT

2. Cu0O+C - Cu+CO
80r 64r

160 _ x
80 64

X = 640160 128 r

mM,,(Cu) = Myeo,(Cu) Ch(Cu) = 0,85 (128 = 108,8 r

Otser: m(Cu) = 108,8 .

Padora 2. XuMHUYecKHe CBOHICTBAa METAJLJIOB

Bapuanm 1

l.ayNa®+ S - Na,"'s?

Na’-1e" - Na*|2

L +2e - S? 1

2Na+ S - NaS

0) Fe + H,SO, —» FeSO, + Hat

B) 2A| + 3Br2 — 2A|Br3

2.6) Zn+ HQ(NOs), » Hgl + Zn(NO3),
Zn+Hg* - Zn®* + Hg

B) Mg + Pb(NO3)2 - Mg(NO3)2 + Pbl
Mg + Pb* — Pb+Mg*

Bapuanm 2

1.a) Cu’+ 0O, - Cu**O™

cu’-2¢ - Cut?|2

0,+4e - 2072 |1
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2Cu+ O, - 2Cu0O

6) 2Fe + 3Cl, 0 11 2FeCl,

8) Ba+ 2H,0 - Ba(OH), + H,

2. a) CU + ZAgNO3 — CU(NO3)2 + ZAgi
Cu+2Ag" - Cu* + 2Ag!

6) Fe + Hg(NO), — Fe(NO3), + Hg!
Fe+Hg* - Fe*" + Hg!

Bapuanm 3

1.a)AI°+1,0 - AP

Al°-3 _ AT 2

19+2e - 217t |3

2Al + 31, - 2All,

6)Cu+S - CuS

8) 2Na+ 2H,0 — 2NaOH + H,

2. a) Fe+ CUCI2 — Cui + FeC|2

Fe+ Cu* - Cul +Fe*

B) 2Al + 3Pb(NO3)2 - 3Pbl + 2A|(NO3)3
2Al + 3Pb* _ 3Pbl +2Al*

Bapuaum 4

1.a) Mg’ + H'CI™ & Mg™Cl;t + HY?
Mg® -2e” - Mg |1

2H" +2¢7 - HY |1

Mg + 2HCI - MgC|2 +H,

6) 2Zn+ 0O, - 2Zn0O

B) Ca+ C|2 — Ca.C|2

2.a) Mg + Hg(NOs),; — Hgt + Mg(NO3),
Mg+ Hg®" - Hgt + MgNOs),

B) Zn + FeSO, - Fe+ ZnSO,
Zn+Fe* - Fe+zZn®

Pabora 3. dnexrposns. Koppo3us MmerajnoB
Bapuanm 1
) _ _ o
l.a) A 2CI"—2e - Cl,
(I _ o
K K'+le - K
2KCl,,, O WTH 2K +Cl,



(+) _ _ 0
6) A 2Brr—-2e - Br,
) _ o, _ 0
K Zn"" +2e - Zn
2H,0 + 26" - H,+ 20H"
ZnBr, + H,O O TL Zn + Bryl + Zn(OH), + Hyt
2. Koppo3us — caMonpoHr3BOJIbHBIN IPOLIECC Pa3pyLICHHS METaJIa MO
BO3JICHCTBUEM OKPYIKAIOIIEH CPEBL.
3aMeUIeHHI0 KOPPO3UH CIIOCOOCTBYET:
a) IEJIOYHOCTb CPEMBI
0) IOHMKEHUE TeMIIepaTypPhI

B) MOKPBITHE 3aIIUTHBIMU CIIOSIMU
3. Pa3zpymmurcs KphIIIka, T.K. jkene30 0oJjiee aKTHBHBIM MeTall.

Bapuanm 2
+ B o

l.a) A 2Ir-2e - I,

)

K 2H,O0+2e - H,+20H"
2Nal + 2H,0 Ot 1,1 + Hyt + 2NaOH

(+)

6) A 2ClI"—2e - CI,°

C) _ o

K Cu” +2e - Cu

CUCIzp_p O Cu+ C|2

2. PaznuuaioT: a) XUMHUUYECKYIO KOPPO3UIO — B OCHOBE JICKUT
XIMHYECKOE B3aUMOJIeHcTBHE. 0) DIEKTPOXUMHUYECKYIO KOPPOZHIO —
HapPSITy ¢ XUMHYECKUM ITPOIECCOM HAOIIOAAOTCS SIEKTPUICCKIE
TIPOIIECCHI.

3. T.k. BO3HHUKACT rajbBaHUYCCKUIl 35ieMeHT Fe-Sn u npoTekaer nporecc
KOPPO3HH.

Bapuanm 3

. o
l.a) A 2Brr—-2e - Br,
©)
K 2H,0+2e" - H, + 20H
2KBr + 2H,0 0 L Bryl + Hyt + 2KOH

(+)

6) A 2CI"—2¢ - ClI
)
K ca&'+2¢ - cd
CaClzp_B Ot ca+ C|2

2. YCHIICHHIO KOPPO3HH CIIOCOOCTBYIOT:
a) [ToBbIIIIEHNE KUCTIOTHOCTH CPEeIbl
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6) IloBbIIeHNE TEMIIEPATYPHI

B) KoHTakT ¢ Meramiom.

3. ATIOMUHUH B IMHK pa3pymaTcs ObicTpee, T.K. 3TO 60Jiee aKTHBHBIC
MeTaJlIbL.

Bapuaum 4

(+) B B o
l.a) A 2CI"-2e - Cl;'|1
)
K Na'+1e - Na 2

2NaCl O ¥ 2Na+ Cl,
(+)

6) A 2Br —2e - Bry

-)

K Fe?" +2e - Fe’

FeBr,,., O - Fe+ Br,
2. 1) HaHeceHue 3aIUTHBIX TTOKPBITHIMA
2) HCIIOJIb30BaHUE a30THOM KUCIOTHI

3. Hunk pa3pymiaetcs OpicTpee, MOTOMY UTO OH 00Jiee aKTHBHBIN
METaJlI, 4eM JKeJIe30.

Pabora 4. Ille;touHbIE H IIEJI0YHO-3eMeJIbHbIE€ METAJLIbI

Bapuaum 1

1.caO P~ ca0 0P~ CaCO, 0P~ Ca(NO,),

a) 2Ca+ O, - 2Ca0

6) CaO + CO, — CaCO,

B) CaCO; + 2HNO; — Ca(NOy), + H,0 + CO,1

2. H_ICJ'IO‘IHI)IC METAJIJIbI HpOHBHS[IOT BOCCTAHOBUTCJILHBIC CBOﬁCTBaZ
2Li%+ 1l - 2Littc?

Li°-1e - Li** BoccranoBuTens

cd+ < - ca?s?

Ca’-2e - Ca' BoccTaHOBUTEND

20r 25r
3. KOH + HNO; — KNO; + H,0
n(KOH) = MKOH) _ 20 _ 5 557 sioms
M(KOH) 56
n(HNOg) = NG _ 25 _ 4 aq7 o
M(HNO,) 63

T.x. HNOj3 nHaxoaurcs B u30bITKe, TO pacueT BegeM o KOH.
20r XT

KOH + HNO; - KNOj; + H,0
56r 101r



20_ x
56 101

200101
X =

=36,1r

Otser: M(KNO3) = 36,1 .

Bapuanm 2

1.a)2Na+S - N&S

6) Ca+ C|2 - CaClZ

B) 2Li + 2H,0O - 2LiOH + H,t

2. Ca(OH)z + CO, - CaCOs1 + H,0

2KOH + CO, - K,CO; + H,0O

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

BapurtoBas Boja Toxke OyIeT MyTHETh Ha BO3IyXE.

3. CaCO, 0 {1, Ca0 + CO,
o(CaCOs) = 100 — 8% = 92%
m(CaCO,) = 1000 [0,92 = 920
920r o XTr
CaCO, 0. Ca0 +CO,
100+ S6r

520 _ x

100 56

X = 920156 _ 5152 r
Otser: m(Ca0) = 515,2r.
Bapuanm 3

1.NaO P~ NaOH 0¥ NaHCO, 0 P1-. N&,SO,

a) 2Na+ 2H,0 - 2NaOH + H,

6) NaOH + CO, - NaHCO;

B) 2NaHCO; + H,S0O, - Na,SO, + 2H,0 + 2CO,1

2. XKecTKOCTb BOJIbI — COBOKYITHOCThH CBONCTB, 00YCIOBICHHBIX
HamaneM B Boje nouo Mg? u Ca*; cymmapHoe comepkanue STHX
HMOHOB Ha3bIBa€TCA OOIIEH KECTKOCThIO. Pa3nuuarot kapOoHATHYIO U
HEKapOOHATHYIO HKECTKOCTb.

Ca(HCO,), 0 11 CaCOs! + H,0 + CO,
Ca(HCOy), + Ca(OH), — 2CaCOs! + 2H,0

115r 781
3. 2Na+ 2H,0 - 2NaOH + Hjt
n(N ) :M :11_’5 = 0,5MOHB
M(Na) 23
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n(H;0) = mH,0) = 78 = 4,33 Mo1b

T.x. H,0 Haxonutcs B u30bITKE, pacyer Begem o Na
115r XT

2Na+ 2H,0 - 2NaOH + Hjt

223r 280

223 2040

_11502140 — 20
2023

Oteer: M(NaOH) = 20 .

Bapuaum 4

1. NaOH + HCI - NaCl + H,O

NaOH + CO, —» NaHCO,

2NaOH + H,SO, - Na,SO, + 2H,0

2. [Ipu HarpeBaHUU MPaMOp Pa3Iaraercs:

CaCO; - CaO + CO,

Ca0 + H,0 - Ca(OH),

3.

XT 3
2Na+2H,0 - 2NaOH + H, 1
223r 2241

x _ 3
2023 224
X=ZBE23 =6,l6T

il

nN(Hy) = %: 0,893 wm 89,3%

5

Ortsert: N(Hy) = 89,3%.

Padora 5. ATIOMHHMI M €ro coeJMHeHus

Bapuaum 1

1. 2A1+3Cl, - 2A|C|3

2A| + 3H2804 - A|2(SO4)3 + 3H2

2Al + Cry05 — Al,O3 + 2Cr

2Al + 3CuSO, - Aly(SO,); + 3Cu

2.Al(OH); DV~ AICI;  AI(OH);  Al,O,

a) Al(OH); + 3HCI — AICI; + 3H,0
6) AICl; + 3NaOH — Al(OH); + 3NaCl



8) 2A1(OH);—> Al,O5 + 3H,0
3. AnroMHUHUI — cepeOpUCcTO-0emblil MeTall, JIETKUH, OYeHb MSTKHIA.

Bapuanm 2
1. Fe,0; +  2Al - Al,Os+2Fe

OKHUCIUTETh BOCCTaHOBUTEIIb

Al(SO,); + 3BaCl, — 2AICI; + 3BaSO,!
Al(OH); + NaOH — Na[Al(OH),]
4AI + 30, -2AL0;,

BOCCTAaHOBHUTEIIb OKHUCITUTETD

2. AI(NO3)3; — AI(OH);3

AI(NO3)3 + 3NaOH — AI(OH)3l1 + 3NaNO;

Al;O03 - Alx(SOy)3

Al,O03 + 3H,S0, - Aly(SOy)3 + 3H,0

Al - AICI;

2Al + 3Cl, - 2AICl;

3. ANIOMMHUI IPUMEHSIETCS B CAMOJIETOCTPOCHHUH, [Tl M3TOTOBIICHHUS
IIPOBOJIOB, B METAJUTYPI'HH, IPH ITOM HCIIOJIB3YIOTCS €T0 JIETKOCTb,
BBICOKAs 3JIEKTPONPOBOIHOCTH M BOCCTAHOBHUTEIbHAS CIIOCOOHOCTB.
Bapuanm 3

1. 2Al + 3Cl, - 2AICl;

2Al + 6HCI - 2AICl; + 3H,

Al + FeCl; - AICl; + Fe

Aly(SOy)3 + 3BaCl, — 2AICI; + 3BaSO,!

2. Al 0P ALO; 0P Al(SO,)s O P1— Al(OH);

a) 4Al + 30, — 2Al,0;

6) A|203 + 3H2804 - A|2(804)3 + 3H20

B) A|2(804)3 + 6NaOH - 2A|(OH)3l + 3Na,SO,

3. AnroMuHU# 00pa3yeT MPOYHYIO OKCHIHYIO IUIEHKY Ha CBOEH
TIOBEPXHOCTH, ITIO3TOMY OH HE OKHUCJIAICTCA JaJiee.

Bapuanm 4

1. 2Al + 3Br, — 2AIBr;

2A1 +3S - AlLS,

2Al + 6H,0 — 2AI(OH); + 3H,t

2Al + 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H,1

2. 2Al + 6HCI — 2AICI5 + 3H,1

AICl5 + 3KOH — Al(OH);l + 3KCl

3HCI + Al(OH); — AICl; + 3H,0

3. Ha noBepXxHOCTH pacKajleHHOTO aJFOMUHHS MTHOBEHHO 00pa3yercst
OKCHJIHAaA IJICHKA, KOTOpas 3aTpyAHACT ;[e(bopMaumo.
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Pa6ora 6. Urorosas no reme V

Bapuaum 1

1. Ca(OH), + CO, - CaCOs; + H,0O
Ca(OH), + 2HCI - CaCl, + 2H,0
Ca(OH)z + ZnC|2 - Zn(OH)zl + Ca.C|2

@ .
2. A 2CI -2 - Cl

)
K Fe&"+26 - Fe

2H,O + 26 - H,+ 20H"

FeCl, + H,O [ ?frr; Cl,+ Fe+ H2 + Fe(OH),

3. Al_g

AI(OH)3—> AlCl3
1) 4Al + 30, - 2Al,0;
2) Al,O3 + 6BHNO; — 2AI(NOg); + 3H,0
3) AI(NO3); + 3NaOH - Al(OH); + 3NaNO;
4) 2Al + 6H,0 — 2AI(OH); + 3H,1
5) Al(OH); + 3HCI - AICl; + 3H,0
4. ATFOMHHUN — CaMBbIf paclpoCTpaHEeHHBIH METaJUT 1 OTHOCUTEIHHO
XMMHUYECKH MHEPTEH 3a cUeT 00pa3yeMoi OKCHIIHOM INICHKH.
AOMOTEpMUSI — CIOCOO BOCCTAHOBIICHNS METAJJIOB U3 UX OKCHJIOB,
MIPUMEHSIOT B METAILTYPrUM.
5.
140r
CaO+ HO - Ca(OH)2

74r

140 _ x
56 74
_ 74040 _ 185 1
182
n(Ca(OH),) =——=0,984 unu 98,4%.
OrtgerT: r](Ca(OH)z) = 98,4%.
Bapuanm 2

1. Al,O5 siBrsieTcst aMOTEPHBIM OKCHIIOM.
A|203 + 2NaOH - 2NaA|02 + H,O
Al,0; + 6HCI - 2AICI; + 3H,0

(+) _ _ 0
2. A 2CI'-2¢ - Cl,



(@)
K Na +1e - N&°
2NaCl,., 0 L. 2Na+ Cl

3. Cap . Ca0 0?1 Ca(OH), 0?1 CaCO 0. Ca(HCOs), 01 CaCl,
1) 2Ca+ 0O, - 2Ca0

2) CaO + H,0O - Ca(OH),

3) Ca(OH)2 + CO, - CaCOs! +H,O

4) CaCO;+H,O0+CO; - Ca(HC03)2

5) Ca(HCOs), + 2HCI - CaCl, + 2H,0 + 2CO,t

4. Kanbuuii — 0YeHb MSITKAN M PEAKIIMOHHOCIIOCOOHBINH METAIIIT.

5. Ca(OH), + Na,CO5; —» CaCO3l + 2NaOH

W(NaCOs) = 100% — 5% = 95%

mM(NaCO3) =80 [0,95=76T

761 XTr
Ca(OH), + Na,CO; — CaCO, | + 2NaOH

106 r 100 r
J6 %
106 100
X = @ = 71,7 r
106
Otser: M(CaCQOs;) = 71,7 r.
Bapuanm 3

1. Al(OH); + NaOH — NaAl(OH),]
AI(OH)z + 3HCI - AICI5 + 3H,0

2A1(OH); O 11 Al,O5 + 3H,0
(+)
2.A 2r-2e - I
G,
K K'+1le - K
2Kl,, O 2K + 1,
3. CaCl, 1. CaCO; 0?1 Ca(HCO,), 0?1, CaCO; 0. Ca(NOs), 171.CaCO;,
1) CaCl, + Na,CO; — CaCOs + 2NaCl
2) CaCO; + H,0 + CO, — Ca(HCO5),
3) Ca(HCO5), O {1 CaCOst + CO, + H,0
4) CaCO; + 2HNO; - Ca(N03)2 + H,0 + CO,
5) Ca(N03)2 + Nap,CO3; —» CaCO; + 2NaNO,
4. KectkocTh 00yCIOBIICHA COJICPKAHUEM B BOJIC HOHOB M92+ u Ca?'.

Ca(HCOy), O 11 CaCO; + H,0 + CO,t
[Ipoucxoanut ob6pa3zoBaHNUe HAKUITK U 3aCOPEHHE KOTIIA.
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5. CaCO; — CaO + COy1
w(CaC0y,) = 100% — 20% = 80%
m(CaCOs) = 500 [D,8 = 400 r

400 r XTr

CaCO; - CaO+ CO,t
100 S6r

400 _x

100 56

X = 400036 — 2941

OtBeT: 224 1.

Bapuanm 4

1. CaO sBIgeTCS OCHOBHBIM OKCHJIOM.
a) CaO + CO, - CaCO,

6) CaO + H,0O — Ca(OH),

B) CaO + 2HCI - CaCl, + H,0

= o
2. A 2Br —2e - Bn,
)~ 2 - 0

K Cu"+2e - Cu
CUBrzp_p O Cu+ Br,
3.

2
1, AlO3 —= Alx(SOy)3
INGRE ]

1) 4Al + 30, - 2Al,0;

2) A|203 + 3H2804 — A|2(804)3 + 3H20

3) Al,O3 + 6HCI - 2AICI; + 3H,0

4) 2Al + 6HCI - 2AICI; + 3H,0

5) AlICl; + 3NaOH - Al(OH)3; + 3NaCl

4. B npupoe amoMuHuii Betpeyaercs B Bune Al,Os B cocTase TIIHHB,
00KCUTOB, He(heTMHA M YHCTOTO KOPYH/IA.

315r XT
5. Ca(OH), + 2HNO, — Ca(NOs), +2H,0
283 164 r
315 _ X
2[63 164
X:3,15|]64 =41
2[63
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mM,,(HNO3) = n(HNO;) Oy, = 4,1 [0,98 =4,021
Otser: M(HNO3), = 4,02 .
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Tema V. Kenezo. Memannypeusn

Padora 1. ’Kesre30 u ero coequnHeHus

Bapuanm 1
1. 4Fe + 30, - 2Fe,05 okeup xenesa(lll)
2Fe+ 3Cl, O 1 2rec 3 xmopuy sxenesza(lll)

Fe+ SOt FeS cymsdun xemesa(ll)
2Fe+ 3Br, —» 2FeBr; 6%OMI/II[ xenesa(lll)

2‘26F>e jszjssz%szsp 3d°%4s?

2 8 14 2

B coenuHeHMsIX jKene30 MpOosSBISET CTENEHU OKUCIeHus +2, +3, +6.

3. 3Fe” + 2K4[Fe(CN)g] — Fey[Fe(CN)gl, ¢ + 6K*
4Fe* + 3K4[Fe(CN)g] — Fey[Fe(CN)gl5 L + 12K*
OUPO30BBI

3R2r 281
4. CuSO, + Fe — FeSO,+ Cu

n(Fe) = % = 0,5 moib

N(CUSO,) = % = 0,2 mormb

T.x. CuSO,4 HaxoaAKUTCs B HEAOCTATKE, PACUET BEJEM 10 HEMY.
32r XTr
CuSO, +Fe - FeSO,+ Cu
160 64r
2 _x
160 64
X = % =128
160

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

Bapuanm 2

1. Fe(NOs); 0P Fe(OH), 0PI Fe,0, 0P Fe O P FeCl,
1) Fe(NOy); + 3NaOH — Fe(OH);! + 3NaNO;

2) 2Fe(OH), O 11 Fe,05 + 3H,0
3) Fe,05 + 3H, — 2Fe + 3H,0
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4) Fe+ 2HCI - FeClZ + Hyt

2. Coe/IMHEHUS KeNIe3a CO CTENEHBI0 OKUCIIEHUS +2 MPOSBIISIOT
BOCCTAHOBUTCJIIBHBIC CBOﬁCTBa, IIPpU 9TOM OKHUCJIAACH 10 CTCIICHU
OKHUCJIEHUs +3, T.K. MX aTOM IIPH 9TOM MEPEXOIHT B 0OJIEe YCTOMIHUBYIO
(dopmy. B HEKOTOPBIX Cllydasx 3TH COEAMHEHHUS MOTYT MPOSBIIATH
OKHCIIUTCJIIbHBIC CBOﬁCTBa, KorJa U3 HUX BBITCCHACTCA MECTAINIIMYCCKOEC
KCJIE30.

3. Fe+ 2HC| — FeCl,+ Hy1

FeCl, + 2NaOH . Fe(OH), + 2NaCl

4Fe(OH), + 2H;0 + O, — 4Fe(OH);

112r X JT
4. Fe +H,S0, - FeSO,+ H,

S6r 241
56 224

112122,4
X=———""_=448n

Vip(Hz) = N(Hz) V,e0p = 0,98 [#4,8 = 43,9 1

Otset: V(Hy) =439 1.

Bapuanm 3

1. a) Fe+ H2804 — FeSO4+ H2

6) Fe+ CuSO, - FeSO, + Cu

B) Fe+ 2HBr - FeBr,+ H;

F) Fe+ Pb(N03)2 — Fe(NO3)2 +Pb

2. FeO u Fe,03 — ocuoubie okcubl, Fe(OH), u Fe(OH); — ocHOBHBIE
THIPOKCH/IBL.

3. [IpeioskeHHbIE BEMIECTBA MOYKHO PACIIO3HATH [TPU MIOMOIIN
pactBopoB Na,SO,4 u NaOH.

FeCl, + 2NaOH — Fe(OH), | + 2NaCl

3eJIeHbIH

BaCl, + N&SO, - BaSO, | + 2NaCl
Genblii

B ocraseiics mpobupke 6ymer NaCl.

4, 2HC| + FeCO; - FeCl, + H,O + CO,

m(FeCO;) =0,8[b0=40r

40r X1
2HCI + FeCO, - FeCl, + H,0 + CO,
116 r 224 5
40 _ x
116 224
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X= 400224 _ 7,72 1.

Otser: V(CO,)=7,72 1.
Bapuanm 4

1. Fe O PL Feso, 0 - Fe(OH), 01— Fe(OH); 0 P FeCl,

1) Fe+ H,SO, — FeSO, + H,

2) FeSO, + 2NaOH - FE(OH)zl + Na,SO,

3) 4Fe(OH), + 2H,0 + O, — 4Fe(OH)s

4) Fe(OH)5 + 3HCI - FeCls + 3H,0

2. Boxusle pacTtBopsI coneil sxenesa(lll) numeror kucityio cpemy, T.K. cou
06paSOBaHLI cJ1a0OBIM OCHOBAaHHMEM U CHJILHOM KHCIIOTOH U B BOJEC
TUAPOJIU3YIOTCA.

3. a) FeSO, + BaClZ - FeClZ + BaSO,!

6) FeSO, + Ba(N03)2 - BaSO,1 + Fe(N03)2

4,
7r 18r
2Fe+ 3Cl, - 2FeCl3
n(Fe) = mFe) _ 7 _ 0,125 moinb
M(Fe) 56
n(Cly) =2Ch) 18 _ 4 o530,
M(ClL) 71

T.k. Cl, HaxoauTes B M36BITKE, pacueT BeaeM mo Fe.

7r Xr
2Fe +3Cl, - 2FeCl,

2861 2162,5 T
7 _ X
2036 2062,5
X = % = 20,31 T

Orser: m(FeCl3) = 20,31 r.

Padora 2. Cioco0bl NpOMBIIITEHHOTO MOJYy4YeHHSI MeTAJJIOB

Bapuaum 1

1. a) xene3nas pyna (Fe,Ox)

0)

B) 2C+ 0O, — 2CO 1) mony4eHne BOCCTAHOBUTEJIS
Fe,0O; + 3CO - 2Fe+ 3CO, 2) BOCCTaHOBJIEHHE

3) Cac0o, 011 Ca0 + CO,

3) nutakoobpa3oBaHuie
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Ca0O + S0, — CaSiO,
3Ca0 + P,05 - Cag(PO.),
MnO + SIO, —» MnSiOg

2.

XT 01r

C + 02 — C02

12r 441

x -0

12 44
x=12101 = 5 0p73,
w(C) = O = 00273 _ 30455 1 0,455%

mCT 6

Ortset: 0(C) = 0,455%.
Bapuanm 2

1. a) ayryH
6)

B) 2Fe + O, - 2Fe0

S +2FeO - SO, + 2Fe

Mn + FeO - MnO + Fe

2P+ 5Fe0 - 5Fe+ P,Og

C+FeO - Fe+CO

2. 2A1,05 - 4Al + 30,

o(Al,05) = 100% — 0,4% = 99,6%

m(Al,05) =0,996 [50 T = 49,8 T
4981 XT

2A1,0, — 4Al +30,
2002 ¢ 42rr
498 _ x
2002 4027
X = % = 26,36 T
2002

Otset: m(Al) = 26,36 T.

Bapuanm 3

1. a) Al,O3 u Nag[AlFg] (6okcuThr)

0)

B) AlL,O; + Na&CO; O 1. 2NaAlO, + CO,
2NaAlO, + CO, + 3H,0 - 2AI(OH); + Na,COs
2AI(OH); - Al,O3 + 3H,0
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2A1,0, 0 P71 4Al + 30,
AHIOMI/IHI/Iﬁ HpI/IMeHHeTCH B CaMOHeTOCTpOCHHH, MeTaHHprI/II/I n OJist
HN3TOTOBJICHUS HpOBO}]OB.

2.
XT 1,96 n
Fe + H,S0, - FeSO,+ H,
S6r 2247
R 1,96
56 224
— 561,96 —49r
22,4

w(Fe) = 45—9 = 0,98 unu 98%

Otset: w(Fe) = 98%.
Bapuaum 4
1. a) ayryH
0)
B) 2Fe + O, - 2FeO
FeO+C - Fe+CO
2FeO+ S - 2Fe+ SO,
5FeO + 2P - 5Fe+ P,Os
FeO + Mn - MnO + Fe
2.121(C)—3,6%
180 r (FeC) — x%
X = 3,6180 — 54%

12
Otset: W(Fe;C) = 54%.
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rnreop(P) =

3aoauu ¢ npou3800CMBEEHHBIM U MEHCHPEOMENHBIM
cooepicanuem

HemeTtanabl

1.Si0,+2c 011 Si+2co

m(C) =80 [0,92r = 73,6 xr
X KI' 73,6 kr

Si0,+ 2C O S +2C0

60 kr 212 xr

_ 136

60 202

_60[73,6
202

=184 xr

Otser: M(SIO,) = 184 kr.

248 kr

2. 2Cay(PO,), + 1oc +6Si0, [ F1., 6CaSiO; + 1oco + P,

224 w? 124 kr
X _248
120 124
_ 1200248 _ o 40 r (O)
124
Ly _248
224 124
_Z2APB_ g (CO)
124
C
Mag(C) = () 2405
o(C) 0,

Oteer: M(C) = 266,7 kr; V(CO) = 448 m°,

X KT 400 kr
3. P, +50,+6H,0 - 4H,PO,
124 xr 498 xr
X _ 400
124 498
= M = 126,5 xr
4198

m,,(P) 1265
n(HsPO,) 08

=158,2 kr
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Otser: Mm(P) = 158,2 kr.
120 kr X KT
4. Cag(PO,), +3H,S0, 01 3CasS0O, + 2H,PO,
310 kr 208 kr
m(Cag(PO,),) = 0,6 (200 = 120 kr
120 x
310 298
120298
310
mnp(H3PO4) = Myeop D](H3P04) =0,8 [Ir5,87 = 60,7 kr
Otset: m(H3PO,) = 60,7 xr.
5. SOZ + N02 + Hzo = HzSO4 +NO
Mypa = P OV = 1,66 L1100 = 166 xr
M(H,S0,) = M, ,, = 166 [,74 = 122,84 kr

=75,87 kr

X KT y K& 122,84 xr
64 kr 18 kr 98 kr
X 122,84

64 98
x= A28 _ 005 ke (SO

98

y _122,84
18 98

1902268 55 1,0

Otset: M(SO,) = 80,22 xr; M(H,0) = 22,6 «r.
6. AGXP) = 2,51% — 0,38% = 2,13%
2,13%
W0 = 519
Otet: W(H0) = 84,86%.
7' mTlaI[3=5 mTlO}:[3
moém: MIan3+mnon3:6 mno:ls
Myane(H20) = Whians"Myo5=0,88 Myyp=4,4 My
Myons(H20) = Whozs Mio=0,8 Mo
m06u1:414 mn0u3+018 mn0u3:512 mnom
Moo (HZO) _ 5,2m

=0,8486 nmu 84,86%

mon(H20)=

% = 0,867 =86,7%
o011 mnons

OtBer: 86,7%.
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MeTajiabl

X KT 10 kr
1. Ca(OH), + Na,CO; — 2NaOH + CaCOs!
106 kr 2080 kr
x _ 10
106 2[40
=@= 13,25 xr
240

W(Na,COs) = 100% — 2% = 98%
_ m(Na,CO3) _ 1325
T o(Na,COs) 0,98
OTBeT: Meoyy; = 13,52 K.
2.HgS+ O, - Hg+ SO,
w(HgS) = 100% — 10% = 90%
m(HgS) = 0,9 (600 = 540 xr

=13,52 kr

540 kr X KT
HgS+ O, - Hg+ SO,
233 kr 201 kr
50 _ x
233 201
_ 400201 _ 465,8 xr
233

Otset: m(Hg) = 465,8 xr.
3.

_mK) _ 3 _
w(K) ~ 0,006

OtBeT: My, = 500 T.
4,

KapT —

0f — 0,
Whpim - 39,3% - 38% _ 0,0331 nmu 3,31%
39,3%
OT1BeT: Wypiy = 3,31%.
458 r y kJlK

5. 3Min0, + 8Al — OMn + 4Al,0, + 2500 /¢

3229 935
458 X

3229 9[b5

_A589E5 _ 430+ (M)
3229
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48 _ ¥
3229 2500
_ A58I2O00 _ 6667 i
3229
Oteer: m(Mn) =330 r; Q = 1666,7 k/[x.
6. 2) M(AU) =22 [B60 = 645 r
1000

6) m(Ag) = % [B0O =700t

Otser: a) M(Au) =645 r; 6) m(Ag) =700 .

X KT 170 xr
7. Na,CO; — crekio (Na,0)
106 xr 62 kr
m(Na,0) = 0,17 (11000 = 170 kr
x _ 170
106 62
X = 1060170 291 kxr

Otser: M(NaCO3) = 291 kr.

8. 2Na,O, + 2CO, —» 2Na,COs + O,

W(N&O,) = 100% — 2,5% = 97,5%

m(Na,O,) = m,, [ka(Na,O,) = 0,975 [B20 =312
312r X1 a

2Na,0, + 2CO, - 2NgCO0s;+ 62
208 222,410 2341

312 x

2078 2224
3122224
- 2[78

32y
2078 22,4
324 o
278
Ortser: V(CO,) = 89,6 1; V(O,) = 44,8 1.
9. m(Ca(OH),)=m,,,, [@Ca(OH),) = 600,86 = 51,6 kr

=89,6 1

ramt.
H3B.

X KI' 51,6 xr
CaCO, — Ca(OH),

100 kr 74 xr
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X _516
100 74
<= 100 (51,6
74
_m(CaCO3) _ 69,73
~ w(CaCO;) 095
OtBeT: My, = 73,4 xT.
10. Mo = 80 [D,07 = 5,6 xr
5600 r KpoBU — X T 30JIbl
32 r kpoBu — 0,33 1 30781
<= 5600[0,33 _ 57751
32

57,75t 30061 —y T Fe

150 r 3061 — 16 T Fe

y= 57,75016 _ 6,161
150

Orser: m(Fe) = 6,16 1.

=69,73 xr

=73,4 kr

'N3B



