
�444G4 71. �5<765EF=O= >D<EF4??>7<4D4F 

1.1 �E57> 

4 4 

 

1.1. �4F<>= 6 >D<EF4??>7<4D4F5 3 >4?LF<= (><D?<G=>->D4E=O= F65F), 4 4=<>= 3 

=<FD4F (5EFL 64D<4=F E 4F5F4F><, => >=> O6?O5FEO >D74=<G5E><< 4=<>=><). 

$>D<G?4 >D<EF4??>7<4D4F4 Ca(NO3)2 * x H2O. 

 �?D545?O5< <4EEG >5D47>64==>7> D4EF6>D4: �D"D4 = �(��(��$)% ; �	�%�) + �&(�%�) = 6.54 + 93.46 = 100	7 
�4E>4<< <4EEG < >>?<G5EF6> E>?< 6 =5<: �(��(��$)%) = �D"D4 7 �(��(��$)%) = 100 7 0.0492 = 4.92	7 

�(��(��$)%) = �(��(��$)%)�(��(��$)%) = 4.92164 = 0.03	<>?L 

$4EEG<FO645< <>?OD=GN <4EEG >D<EF4??>7<4D4F4: 

�(��(��$)% ; �	�%�) = �(��(��$)% ; �	�%�)�(��(��$)%) = 6.540.03 = 218 7<>?L 

�4E>4<< D>D<G?G >D<EF4??>7<4D4F4: 218 = 40 + 62 7 2 + 18 7 � � = 3 

�<L5< >>=5G=GN D>D<G?G >D<EF4??>7<4D4F4: ��(��$)% ; 3	�%� 

�D>6545=<5 =G6=OE D4EG5F>6 (>?D545?5=<5 @4EE >>@?>=5=F>6 6 

>D<EF4??>7<4D4F5 < <E E<@<G5E><5 >>?<G5EF64) 4?O D5L5=<O 7444G< 3 2 54??4 

�?D545?5=<5 >>=5G=>= D>D@G?O >D<EF4??>7<4D4F4 3 2 54??4 

 

�444G4 72. �><=<LL? 

2.1 2.2 2.3 2.4 �E57> 

2 2 2 2 8 

 

%=<7G ?D54EF46?5=O E<<<G5E><5 D54>F<< 6 GD46=5==>< 6<45: 

2.1) 3 MnO2 + KClO3 + 3 K2CO3 = 3 K2MnO4 + KCl + 3 CO2 

2.2) 2 NaNO2 + 2 H2SO4 + 2 NaI = 2 NO + I2 + 2 Na2SO4 + 2 H2O 

2.3) 3 CS2 + 4 KMnO4 + 2 KOH = 6 S + 4 MnO2 + 3 K2CO3 + H2O 

2.4) 2 CrCl2O2 + 3 C2H5OH + 2 H2O = 2 Cr(OH)3 + 3 CH3CHO + 4 HCl 

�4 ?>?=GN E<@<G5E>GN D54>F<N E >>MDD<F<5=F4@< 3 2 54??4 (>5M. 8 54??>6) 

 

 

 

 



�444G4 73. D� 

3.1 3.2 �E57> 

2 2 4 

 

3.1. �?D545?O5< E<<<G5E>>5 >>?<G5EF6> >464>7> 65M5EF64, >EF46L57>EO 

65M5EF64, < >5N5< >>=5G=>7> D4EF6>D4: �(���) = 200 7 1.1 7 0.236.5 = 1.205	<>?L 

�(����) = 400 7 1.1 7 0.140 = 1.1	<>?L 

NaOH + HCl = NaCl + H2O �>EF(���) = 1.205 2 1.1 = 0.105	<>?L �D"D4 = 400 7 1.1 + 200 7 1.11.12 = 589.3	<? 

�4E>4<< D� D4EF6>D4 E ?><>MLN >>=F5=FD4F<< E>?O=>= ><E?>FO: 

�>EF(���) = 0.1050.5893 = 0.178	� �� = 2 log(0.178) = 0.75 

3.2. �?D545?O5< >>=5G=GN >>=F5=FD4F<N E>?O=>= ><E?>FO: �>(���) = 10"+, = 10- = 1	� 

�D>6>4<< D4EG5FO E>>?L>> =G6=> 4>546<FL E?>D>6>4>D>44 < 57> >5N5<: �>(���) = �>(���) 7 �D"D4 = 1 7 0.5893 = 0.5893	<>?L �4(���) = �>(���) 2 �>EF(���) = 0.5893 2 0.105 = 0.4843	<>?L �4(���) = �4(���) 7 �/ = 0.4843 7 22.4 = 10.85	? 

�4 ?D46<?L=O= E>4 >?D545?5=<O D� 3 2 54??4 (=55>?LL<5 >F>?>=5=<O >F 

>F65F4 ?D<=<@4NFEO, 5E?< 5O?> 4>?GM5=> >>DG7?5=<5 >F GG4EF=<>4) 

�4 ?D46<?L=O= >5N5@ E?>D>6>4>D>44 3 2 54??4 (F>?L>> 74 E<@<G5E>>5 

>>?<G5EF6> 3 1.5 54??4) 

 

�444G4 74. �4D5<4 < EG?LH<4O 

4.1 4.2 �E57> 

7 2 9 

 

4.1. �5D54 F5< >4> D5L<FL 7444GG, >5>7=4G<< E<<<G5E><5 >>?<G5EF64 <EE>4=OE 

65M5EF6 =5<765EF=O<<: �(��%�$) = �	<>?L �(���) = �	<>?L �(��0�$) = �	<>?L 

$4EEG<FO645< <4EEG < E<<<G5E>>5 >>?<G5EF6> 4?N<<=<O 6 <EE>4=>= E<5E<: 



�(��) = �& 7 �(��) = 72.6 7 0.5207 = 37.8	7 
�(��) = �(��)�(��) = 37.827 = 1.4	<>?L 

$4EEG<FO645< E<<<G5E>>5 >>?<G5EF6> >5D47>64==>= 747>6>= E<5E<: 

�(E<. ) = �(E<. )�/ = 31.3622.4 = 1.4	<>?L 

�<L5< D54>F<< 65M5EF6 E E>?O=>= ><E?>F>= < >?D545?O5< E<<<G5E><5 

>>?<G5EF64 >5D47>64==OE 747>6: 

Al2S3 + 6 HCl = 2 AlCl3 + 3 H2S 

CaS + 2 HCl = CaCl2 + H2S 

Al4C3 + 12 HCl = 4 AlCl3 + 3 CH4 �(�%�) = 3 7 �(��%�$) + �(���) = 3 7 � + �	<>?L �(��0) = 3 7 �(��0�$) = 3 7 �	<>?L 

%>EF46?O5< E<EF5<G GD46=5=<< <7 >5M5= <4EEO E<5E<, E<<<G5E>>7> 

>>?<G5EF64 4?N<<=<O < 747>6>= E<5E<: 

P � = �(��%�$) + �(���) + �(��0�$)�(��) = �12!3"(��) + �12#4"(��)�(E<. ) = �(�%�) + �(�%�%) + �(��0) 
Q72.6 = � 7 150 + � 7 72 + � 7 1441.4 = 2 7 � + 4 7 �1.4 = 3 7 � + � + 3 7 �  

� = 0.1	<>?L � = 0.2	<>?L � = 0.3	<>?L 

�?D545?O5< <4EEO < <4EE>6O5 4>?< 65M5EF6 6 <EE>4=>= E<5E<: �(��%�$) = �(��%�$) 7 �(��%�$) = 0.1 7 150 = 15	7 �(���) = �(���) 7 �(���) = 0.2 7 72 = 14.4	7 �(��0�$) = �(��0�$) 7 �(��0�$) = 0.3 7 144 = 43.2	7 
�(��%�$) = �(��%�$)� 7 100	% = 1572.6 7 100	% = 20.66	% 

�(���) = �(���)� 7 100	% = 14.472.6 7 100	% = 19.83	% 

�(��0�$) = �(��0�$)� 7 100	% = 43.272.6 7 100	% = 59.51	% 

�D>6545=<5 =G6=OE D4EG5F>6 (>?D545?5=<5 @4EE >>@?>=5=F>6 6 E@5E< < <E 

E<@<G5E><5 >>?<G5EF64) 4?O D5L5=<O 7444G< 3 5.5 54??>6 

�?D545?5=<5 @4EE>6OE 4>?5=  3 0.5 54?? 74 >464>5 65M5EF6> (>5M. 1.5 54??4) 



4.2. �5D47>64==GN 747>6GN E<5EL E>67?< ><E?>D>4><. % ?><>MLN E<<<G5E><E 

D54>F<< >?D545?O5< =G6=>5 >>?<G5EF6> ><E?>D>44 < E>>F65FEF65==>, 57> 

>5N5<: 

2 H2S + 3 O2 = 2 SO2 + 2 H2O 

CH4 + 2 O2 = CO2 + 2 H2O �(�%) = �,!3(�%) + �4!,!(�%) + �4,#(�%) = 1.5 7 �(�%�) + 2 7 �(��0) �(�%) = 1.5 7 0.5 + 2 7 0.9 = 2.55	<>?L �(�%) = �(�%) 7 �/ = 2.55 7 22.4 = 57.12	? 

�D>6545=<5 =G6=OE D4EG5F>6 (>?D545?5=<5 E<@<G5E><E >>?<G5EF6 65M5EF6) 

4?O D5L5=<O 7444G< 3 1 54?? 

�?D545?5=<5 >5N5@4 ><E?>D>44 3 1 54?? 

 

 

 


