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№1 

I 64@84=B  
 

1. �4KA9@ BCD989?9A<9 69M9EF6 E 74;4 �. �; <;69EFAOI L>B?PA<>4@ :ё?FB-;9?ёAOI 74;B6 
@B:AB G>4;4FP FB?P>B A4 I?BD, CD< QFB@ CB?GK4RM<9ES <; EB?SAB= ><E?BFO. "B784 B – Cl2. 
�4=89@ >B?<K9EF6B 6O89?<6L97BES I?BD4: 
ν(Cl2) = 0.51522.4 = 0.023 @о?ь 

�F@9F<@, KFB I?BD 6 84AAB@ CDBJ9EE9 C9D9IB8<F <; 2Cl- 6 Cl2. "B 9EFP, BF84? 2 Q?9>FDBA4. 
�9M9EF6B А CD<AS?B 2 Q?9>FDBA4, E?98B64F9?PAB B><E?<F9?PAB-6BEEF4AB6<F9?PAO= CDBJ9EE 
@B:AB ;4C<E4FP E?98GRM<@ B5D4;B@: 
2Cl- -29- → Cl2 |  2  |  1 

� +29- → …    |  2  |  1 

�; K97B @B:AB E89?4FP 6O6B8 B FB@, KFB 69M9EF6B А < Cl2 6 D94>J<< <@9RF B8<A4>B6O9 
EF9I<B@9FD<K9E><9 >BQHH<J<9AFO. ν(Cl2) = ν(А) 
�O=89@ A4 @B?SDAGR @4EEG А: 
�(А) = 2.0000.023 = 86.96 г@о?ь 

�9D95<D4S D4;AO9 64D<4AFO B>E<8B6 X2�n, CB?GK49@: 
 

X2�n X2� X� X2�3 X�2 X2�5 X�3 X2�7 X�4 

�(%) 35.48 70.96 19.48 54.96 3.48 38.96 -12.52 22.96 

 

�; 6E9I D4;G@AOI 64D<4AFB6 8?S Х CB?GK49@ FB?P>B Cl (Cl2O) < Mn (MnO2). �8A4>B B>E<8 
I?BD4(I) S6?S9FES 74;B@, 4 A9 K9DAO@ CBDBL>B@, E?98B64F9?PAB, BEF49FES FB?P>B MnO2. 
�A4K<F, Х – Mn,              A – MnO2. 
�4;, 6 4F@BEH9D9 >BFBDB7B 6ECOI<649F F?9RM4S ?GK<A4 – ><E?BDB8, D – O2. 
�AF<E9CF<K9E><@< E6B=EF64@< B5?484RF EB98<A9A<S @4D74AJ4 6 6OEL9= EF9C9A< 
B><E?9A<S. �4<5B?99 69DBSFAB, KFB ! QFB C9D@4A74A4F, KFB CB8F69D:849FES F9@, KFB 97B 
D4;?B:9A<9 84ёF ><E?BDB8. "4>:9 97B D4;?B:9A<9 84ёF @4A74A4F (69M9EF6B Е).  
�4=89@ Е: 
M(E) = 550.2792 = 197 г@о?ь 

�OKF9@ @B?SDAGR @4EEG @4A74A4F <BA4: 197-55-16· 4 = 78 г@о?ь  что EBBF69FEF6G9F 86G@ 
4FB@4@ >4?<S. !?98B64F9?PAB, Е – K2MnO4,  C – KMnO4. 
2. #D46A9A<S D94>J<=: 
(1) MnO2 + 4HCl = MnCl2 + Cl2 + 2H2O 

(2) 2KMnO4 = K2MnO4 + MnO2 + O2 

3. KMnO4 H<B?9FB6B7B J69F4, K2MnO4 Fё@AB-;9?ёAB7B.   
 

II 64@84=B 

1. �4KA9@ BCD989?9A<9 69M9EF6 E :<8>BEF< �. �; <;69EFAOI L>B?PA<>4@ >D4EAOI 
:<8>BEF9=, CD< QFB@ CB?GK4RM<9ES <; 5DB@B6B8BDB8AB= ><E?BFO, @B:AB G>4;4FP FB?P>B A4 
5DB@. "B784 B – Br2. 
�4=89@ >B?<K9EF6B 6O89?<6L97BES 5DB@4: 



m(Br2) = 3.10 · 3.562 = 11.042 г 

ν(Br2) = 11.042180 = 0.069 @о?ь 

�F@9F<@, KFB 5DB@ 6 84AAB@ CDBJ9EE9 C9D9IB8<F <; 2Br- 6 Br2. "B 9EFP, BF84? 2 Q?9>FDBA4. 
�9M9EF6B А CD<AS?B 2 Q?9>FDBA4, E?98B64F9?PAB B><E?<F9?PAB-6BEEF4AB6<F9?PAO= CDBJ9EE 
@B:AB ;4C<E4FP E?98GRM<@ B5D4;B@: 
2Br- -29- → Br2 |  2  |  1 

� +29- → …    |  2  |  1 

�; K97B @B:AB E89?4FP 6O6B8 B FB@, KFB 69M9EF6B А < Br2 6 D94>J<< <@9RF B8<A4>B6O9 
EF9I<B@9FD<K9E><9 >BQHH<J<9AFO. ν(Br2) = ν(А) 
�O=89@ A4 @B?SDAGR @4EEG А: 
�(А) = 6.0000.069 = 86.96 г@о?ь 

�9D95<D4S D4;AO9 64D<4AFO B>E<8B6 X2�n, CB?GK49@: 
 

X2�n X2� X� X2�3 X�2 X2�5 X�3 X2�7 X�4 

�(%) 35.48 70.96 19.48 54.96 3.48 38.96 -12.52 22.96 

 

�; 6E9I D4;G@AOI 64D<4AFB6 8?S Х CB?GK49@ FB?P>B Cl (Cl2O) < Mn (MnO2). �8A4>B B>E<8 
I?BD4(I) S6?S9FES 74;B@, 4 A9 K9DAO@ CBDBL>B@, E?98B64F9?PAB, BEF49FES FB?P>B MnO2. 
�A4K<F, Х – Mn,              A – MnO2. 
�4;, 6 4F@BEH9D9 >BFBDB7B 6ECOI<649F F?9RM4S ?GK<A4 – ><E?BDB8, D – O2. 
�AF<E9CF<K9E><@< E6B=EF64@< B5?484RF EB98<A9A<S @4D74AJ4 6 6OEL9= EF9C9A< 
B><E?9A<S. �4<5B?99 69DBSFAB, KFB ! QFB C9D@4A74A4F, KFB CB8F69D:849FES F9@, KFB 97B 
D4;?B:9A<9 84ёF ><E?BDB8. "4>:9 97B D4;?B:9A<9 84ёF @4A74A4F (69M9EF6B Е).  
�4=89@ Е: 
M(E) = 550.3333 = 165 г@о?ь 

�OKF9@ @B?SDAGR @4EEG @4A74A4F <BA4: 165-55-16· 4 = 46 г@о?ь  что EBBF69FEF6G9F 86G@ 
4FB@4@ A4FD<S. !?98B64F9?PAB, Е – Na2MnO4,  C – NaMnO4. 
2. #D46A9A<S D94>J<=: 
(1) MnO2 + 4HBr = MnBr2 + Br2 + 2H2O 

(2) 2NaMnO4 = Na2MnO4 + MnO2 + O2 

3. NaMnO4 H<B?9FB6B7B J69F4, Na2MnO4 Fё@AB-;9?ёAB7B. 
 

 9:><9=84F88 : >F9=864=8R: 
1. �9M9EF64 A-E CB 0.5 54??4   2.5 54??4 

2. #D46A9A<S D94>J<= 1, 2 CB 1 54??G 2  54??4 

3. &69F >4:8B7B <; 69M9EF6 CB 0.25 54??4 0.5 54??4 

�"���: 5 54;;>6 

 

№2 

I 64@84=B 

 9H9=89: 
!FDG>FGDO CDB8G>FB6 B><E?9A<S: 

 



!G8S CB CDB8G>F4@ B><E?9A<S, 6 EFDG>FGD9 ><E?BFO <@99FES B8A4 >4D5B>E<?PA4S 7DGCC4 < 
>4> @<A<@G@ 869 >D4FAO9 E6S;<. �5B;A4K<@ A9<;69EFAGR ><E?BFG >4> R-COOH. 
КB?<K9EF6B 69M9EF64 5DB@4: 
n(Br2) = 172.5/160 = 1.078 @B?P 

�E?< 6 ><E?BF9 EB89D:<FES 2 86B=AOI E6S;<, FB >B?<K9EF6B 69M9EF64 ><E?BFO 5G89F 0.539 
@B?P < 9ё @B?SDA4S @4EE4 EBEF46<F: 100/0.539 = 185,5 7/@B?P. �4 R CD<IB8<FES 140.5 7/@B?P. 
�B;@B:AO9 HBD@G?O D48<>4?4: !10�21 <?< !11�9, KFB A9 EBBF69FEF6G9F CD<EGFEF6<R 6 A<I 
86GI 86B=AOI E6S;9=. 
 4EE@BFD<@ 64D<4AF CD<EGFEF6<S FD9I 86B=AOI E6S;9= (<?< B8AB= 86B=AB= < B8AB= 
FDB=AB=). КB?<K9EF6B 69M9EF64 ><E?BFO 5G89F 0.3593 @B?P < 9ё @B?SDA4S @4EE4 EBEF46<F: 
100/0. 3593 = 278 7/@B?P. �4 R CD<IB8<FES 233 7/@B?P. �B;@B:A4S HBD@G?4 D48<>4?4: !17�29, 
KFB EBBF69FEF6G9F CD<EGFEF6<R 6 A9@ FD9I 86B=AOI E6S;9= (<?< B8AB= 86B=AB= < B8AB= 
FDB=AB=). �BE?98A<= 64D<4AF A9 CB8IB8<F, F4> >4> 6 F4>B@ E?GK49 ><E?BF4 5G89F EB89D:4FP 
6E97B 15 4FB@B6 G7?9DB84. 
�DGFFB-HBD@G?4 ><E?BFO: C17H29COOH <?< C18H30O2 

�EIB8S <; CDB8G>FB6 B><E?9A<S, @B:AB EBEF46<FP FD< 6B;@B:AOI EFDG>FGDO ><E?BFO, 
BF?<K4RM<IES CB?B:9A<9@ 86B=AOI E6S;9=. #K<FO64S <AHBD@4J<R B EG@@9 ?B>4AFB6, 
@B:AB E89?4FP 6O6B8, KFB D9KP <89F B 4?PH4-?<AB?9AB6B= ><E?BF9: 

 
�BCGEF<@O9 64D<4AFO A4;64A<=: 9,12,15-B>F489>4FD<9AB64S ><E?BF4, B>F489>4-9,12,15-
FD<9AB64S ><E?BF4. 

 

II 64@84=B 

 9H9=89: 
!FDG>FGDO CDB8G>FB6 B><E?9A<S: 

 
!G8S CB CDB8G>F4@ B><E?9A<S, 6 EFDG>FGD9 ><E?BFO <@99FES B8A4 >4D5B>E<?PA4S 7DGCC4 < 
>4> @<A<@G@ 869 >D4FAO9 E6S;<. �5B;A4K<@ A9<;69EFAGR ><E?BFG >4> R-COOH. 
КB?<K9EF6B 69M9EF64 5DB@4: 
n(Br2) = 345/160 = 2.156 @B?P 

�E?< 6 ><E?BF9 EB89D:<FES 2 86B=AOI E6S;<, FB >B?<K9EF6B 69M9EF64 ><E?BFO 5G89F 1.078 
@B?P < 9ё @B?SDA4S @4EE4 EBEF46<F: 200/1.078 = 185,5 7/@B?P. �4 R CD<IB8<FES 140.5 7/@B?P. 
�B;@B:AO9 HBD@G?O D48<>4?4: !10�21 <?< !11�9, KFB A9 EBBF69FEF6G9F CD<EGFEF6<R 6 A<I 
86GI 86B=AOI E6S;9=. 
 4EE@BFD<@ 64D<4AF CD<EGFEF6<S FD9I 86B=AOI E6S;9= (<?< B8AB= 86B=AB= < B8AB= 
FDB=AB=). КB?<K9EF6B 69M9EF64 ><E?BFO 5G89F 0.7187 @B?P < 9ё @B?SDA4S @4EE4 EBEF46<F: 
200/0.7187 = 278 7/@B?P. �4 R CD<IB8<FES 233 7/@B?P. �B;@B:A4S HBD@G?4 D48<>4?4: !17�29, 
KFB EBBF69FEF6G9F CD<EGFEF6<R 6 A9@ FD9I 86B=AOI E6S;9= (<?< B8AB= 86B=AB= < B8AB= 
FDB=AB=). �BE?98A<= 64D<4AF A9 CB8IB8<F, F4> >4> 6 F4>B@ E?GK49 ><E?BF4 5G89F EB89D:4FP 
6E97B 15 4FB@B6 G7?9DB84. 
�DGFFB-HBD@G?4 ><E?BFO: C17H29COOH <?< C18H30O2 

�EIB8S <; CDB8G>FB6 B><E?9A<S, @B:AB EBEF46<FP FD< 6B;@B:AOI EFDG>FGDO ><E?BFO, 
BF?<K4RM<IES CB?B:9A<9@ 86B=AOI E6S;9=. #K<FO64S <AHBD@4J<R B EG@@9 ?B>4AFB6, 
@B:AB E89?4FP 6O6B8, KFB D9KP <89F B 74@@4-?<AB?9AB6B= ><E?BF9: 

 



�BCGEF<@O9 64D<4AFO A4;64A<=: 6,9,12-B>F489>4FD<9AB64S ><E?BF4, B>F489>4-6,9,12-
FD<9AB64S ><E?BF4. 
 

 9:><9=84F88 : >F9=864=8R: 
1.  4EK9F >B?<K9EF64 69M9EF64 5DB@4  0.5 54??4 
2. �9DA4S @B?SDA4S @4EE4 ><E?BFO 1 54?? 

3. �9DA4S 5DGFFB-HBD@G?4 ><E?BFO 0.5 54??4 
4. !FDG>FGDA4S HBD@G?4 ><E?BFO (CD<A<@49FES ?R54S EF9D9BI<@<S) 1 54?? 

5. !FDG>FGDAO9 HBD@G?O CDB8G>FB6 B><E?9A<S – CB 0.5 54??4 1.5 54??4 
6. �4;64A<9 ><E?BFO 0.5 54??4 

 

№3 

I 64@84=B 

 9H9=89: 
1.  4EEK<F49@ @4EEB6GR 8B?R Q?9@9AF4 X 6 A < B: 
(X)A = 100-46.62 = 53.38% 

(X)B = 53.38+44.21 = 97.59% 

!G8S CB @4EEB6B= 8B?< X 6 B < @9FB8G 97B CB?GK9A<S, QFB 5<A4DAB9 EB98<A9A<9 X E 
6B8BDB8B@.  4EEK<F49@ @4EEB6GR 8B?R 6B8BDB84 6 B: 
(H)B = 100-97.59 = 2.41% 

�BCDB5G9@ A4=F< Q?9@9AF X C9D95BDB@, ;A4S @4EEB6GR 8B?R 6B8BDB84: 
M(B) = M(X)+nM(H) 

(H)B = nM(H)/M(B) = nM(H)/(M(X)+nM(H)) 

M(X)+nM(H) = nM(H)/(H)B 

M(X) = nM(H)/(H)B-nM(H), 789 n – >B?<K9EF6B 4FB@B6 6B8BDB84 6 B. 
!BEF46<@ F45?<JG, 6 >BFBDB= C9D959D9@ >B?<K9EF64 4FB@B6 6B8BDB84 n 6 B < 6OK<E?<@ 
EBBF69FEF6GRM<9 @4EEO Q?9@9AF4 X (GKF9@ 6B;@B:AO9 EB98<A9A<S B = XHn < A = XHalm): 
 

n 1 2 3 4 5 6 7 8 

M(X) 40.5 81 121.5 162 202.5 243 283.5 324 

X - - Sb Dy - - - - 

B - - SbH3 DyH4 - - - - 

A - - SbCl3 DyCl4 - - - - 

 

%?BD<8 8<ECDB;<S(IV) – QFB A9EGM9EF6GRM99 EB98<A9A<9, 4 F4> :9 CB GE?B6<R <X A9 
BFABE<FES > d- < f-Q?9@9AF4@=. �A4K<F X – EGDP@4, A – SbCl3, B – SbH3, Hal = Cl.  
2. SbCl3 + 4NaOH = Na[Sb(OH)4] + 3NaCl 
 

II 64@84=B 

 

 9H9=89: 
1.  4EEK<F49@ @4EEB6GR 8B?R Q?9@9AF4 X 6 A < B: 
(X)A = 100-54.43 = 45.57% 

(X)B = 45.57+51.17= 96.74% 

!G8S CB @4EEB6B= 8B?< X 6 B < @9FB8G 97B CB?GK9A<S, QFB 5<A4DAB9 EB98<A9A<9 X E 
6B8BDB8B@.  4EEK<F49@ @4EEB6GR 8B?R 6B8BDB84 6 B: 
(H)B = 100-96.74 = 3.26% 

�BCDB5G9@ A4=F< Q?9@9AF X C9D95BDB@, ;A4S @4EEB6GR 8B?R 6B8BDB84: 
M(B) = M(X)+nM(H) 



(H)B = nM(H)/M(B) = nM(H)/(M(X)+nM(H)) 

M(X)+nM(H) = nM(H)/(H)B 

M(X) = nM(H)/(H)B-nM(H), 789 n – >B?<K9EF6B 4FB@B6 6B8BDB84 6 B. 
!BEF46<@ F45?<JG, 6 >BFBDB= C9D959D9@ >B?<K9EF64 4FB@B6 6B8BDB84 6 B < EBBF69FEF6GRM9= 
@4EE9 Q?9@9AF4 X (GKF9@ 6B;@B:AO9 EB98<A9A<S B = XHn < A = XHalm): 
 

n 1 2 3 4 5 6 7 8 

M(X) 29.7 59.4 89 118.7 148.4 178.1 207.7 237.4 

X - Ni Y Sn - Hf Pb - 

B - NiH2 YH3 SnH4 - - - - 

A - NiCl2 YCl3 SnCl4 - - - - 

 

�B GE?B6<R <X A9 BFABE<FES > d- < f-Q?9@9AF4@=. �A4K<F X – B?B6B, A – SnCl4, B – SnH4, Hal 
= Cl.   
2) SnCl4 + 6NaOH = Na2[Sn(OH)6] + 4NaCl 
 

 9:><9=84F88 : >F9=864=8R: 
1. �CD989?9A<9 6FBDB7B Q?9@9AF4 6 B (6B8BDB8) < CB8F69D:89A<9 D4EK9FB@ 0.5 54??4 
2. �CD989?9A<9 CD46<?PAB7B Q?9@9AF4 X < CB8F69D:89A<9 D4EK9FB@ 1 54?? 

3. �CD989?9A<9 74?B79A4 (I?BD) < CB8F69D:89A<9 D4EK9FB@ 0.5 54??4 
4. �CD989?9A<9 EB98<A9A<= A < B CB 1 54??G 2 54??4 
5. �D46<?PA4S D94>J<S E >BAJ9AFD<DB64AAB= M9?BKPR 1 54?? 

�"���: 5 54;;>6 

 

№4 

I 64@84=B 

 9H9=89: 

1. "4> >4> 6OC4? :9?FO= BE48B> CD< D94>J<< E 74?B79A4?>4AB@, FB E – QFB AgBr <?< AgI. 

�D< Hal = Br A9 EIB8<FES >B?<K9EF6B 4FB@B6 G7?9DB84 < 6B8BDB84 6 @B?9>G?9 CB D4EK9FG. �D< 
Hal = I <@99@: 

M(A) = 126.9/0.6896 = 184 7/@B?P 

n(H)A = 1840.0491 = 9 

n(C)A = 184(1-0.6896-0.0491)/12 = 4 

"B784 A = C4H9I (н-5GF<? <B8<8), E – QFB AgI. 

"4> >4> HGA>J<BA4?PA4S 7DGCC4, A4 >BFBDGR ;4@9A<?< <B8<8, EBEFB<F FB?P>B <; 4FB@B6 X < 
Y, FB @B:AB 6OK<E?<FP @4EEB6GR 8B?R G7?9DB84 < 6B8BDB84 (C4H9) 6@9EF9 6 <;B@9D4I C < 
D: 

(C4H9) = 100-13.59-31.05 = 55.36 

�F>G84 @B:AB 6OK<E?<FP @B?SDAGR @4EEG <;B@9DB6 C < D, 4 F4>:9 @4EEG 4FB@B6 X < Y 6 
QF<I <;B@9D4I: 

M(C/D) = M(C4H9)/(C4H9) = 103 7/@B?P 

M(X)C/D = 1030.1359 = 14 7/@B?P 



M(2Y)C/D = 1030.3105 = 32 7/@B?P 

� @B?9>G?4I C < D CB GE?B6<R 9EFP >4> @<A<@G@ B8<A 4FB@ X < 864 4FB@4 Y, ;A4K<F X – 
4;BF, 4 Y – ><E?BDB8. "B784 C < D <@9RF EBEF46 C4H9NO2; FB784 CB 84AAO@ 6 GE?B6<< 
BCD989?<@ BEF46L<9ES A9<;69EFAO9 EB98<A9A<S: 

 

№4 

II 64@84=B 

 9H9=89: 

1. "4> >4> 6OC4? :9?FO= BE48B> CD< D94>J<< E 74?B79A4?>4AB@, FB E – QFB AgBr <?< AgI. 

�D< Hal = Br A9 EIB8<FES >B?<K9EF6B 4FB@B6 G7?9DB84 < 6B8BDB84 6 @B?9>G?9 CB D4EK9FG. �D< 
Hal = I <@99@: 

M(A) = 126.9/0.6408 = 198 7/@B?P 

n(H)A = 1980.0556 = 11 

n(C)A = 198(1-0.6408-0.0556)/12 = 5 

"B784 A = C5H11I (н-C9AF<? <B8<8), E – QFB AgI. 

"4> >4> HGA>J<BA4?PA4S 7DGCC4, A4 >BFBDGR ;4@9A<?< <B8<8, EBEFB<F FB?P>B <; 4FB@B6 X < 
Y, FB @B:AB 6OK<E?<FP @4EEB6GR 8B?R G7?9DB84 < 6B8BDB84 (C5H11) 6@9EF9 6 <;B@9D4I C < 
D: 

(C5H11) = 100-11.97-27.33 = 60.70% 

�F>G84 @B:AB 6OK<E?<FP @B?SDAGR @4EEG <;B@9DB6 C < D, 4 F4>:9 @4EEG 4FB@B6 X < Y 6 
QF<I <;B@9D4I: 

M(C/D) = M(C5H11)/(C5H11) = 117 7/@B?P 

M(2X)C/D = 1170.2733 = 32 7/@B?P 

M(Y)C/D = 1170.1197 = 14 7/@B?P 

� @B?9>G?4I C < D CB GE?B6<R 9EFP >4> @<A<@G@ 864 4FB@4 X < B8<A 4FB@ Y, ;A4K<F X – 
><E?BDB8, 4 Y – 4;BF. "B784 C < D <@9RF EBEF46 C4H9NO2; FB784 CB 84AAO@ 6 GE?B6<< 
BCD989?<@ BEF46L<9ES A9<;69EFAO9 EB98<A9A<S: 

 

 

 

 

 



 9:><9=84F88 : >F9=864=8R: 

1. �DGFFB-HBD@G?O A-E CB 0.5 54??4 2.5 54??4 

2. !FDG>FGDAO9 HBD@G?O C < D CB 0.5 54??4 1 54?? 

3.  4EK9F CD46<?PAB7B 74?B79A4 0.5 54??4 0.5 54??4 

4.  4EK9F 5DGFFB-HBD@G?O 4?><? <B8<84 0.5 54??4 0.5 54??4 

5.  4EK9F Q?9@9AFB6 X < Y 0.5 54??4 0.5 54??4 

�"���: 5 54;;>6 

 

№5 

I 64@84=B 

5-1. � D4EF6BD9 GEF4A46?<649FES D46AB69E<9: 

HA = H+ + A–  

КBAEF4AF4 D46AB69E<S К @B:9F 5OFP 6OD4:9A4 K9D9; >BAJ9AFD4J<< <BAB6 < 
A9CDB8<EEBJ<<DB646L9= ><E?BFO E?98GRM<@ B5D4;B@: 

K = [H+]*[A–]/[HA], 789 >648D4FAO@< E>B5>4@< B5B;A4K9AO D46AB69EAO9 >BAJ9AFD4J<< 
K4EF<J 

 

 HA H+ A– 

�EIB8AO9 
>BAJ9AFD4J<< 

0.1 0 0.1 

�DB8<EEBJ<<DB64?B 10-4   

 46AB69EAO9 
>BAJ9AFD4J<< 

0.1 – 10-4 10-4 0.1 + 10-4 

 

"B784 К = 1.002 * 10-4 

� BFEGFEF6<9 EB?< CB?GK49@: G2/(0.1 – G) = 1.002 * 10-4, 789 G – D46AB69EA4S >BAJ9AFD4J<S 
<BAB6 6B8BDB84 6 BFEGFEF6<9 EB?< 

G = 3.12*10-3 

�D< <;@9A9A<< >BAJ9AFD4J<< >BAEF4AF4 D46AB69E<S CDBJ9EE4 8<EEBJ<4J<< A9 <;@9A<FES 

�E?< 6;SFP EB?< 6 2 D4;4 5B?PL9, ECD4698?<6O 5G8GF E?98GRM<9 EBBFABL9A<S 

 HA H+ A– 



�EIB8AO9 
>BAJ9AFD4J<< 

0.1 0 0.2 

�DB8<EEBJ<<DB64?B I   

 46AB69EAO9 
>BAJ9AFD4J<< 

0.1 – I I 0.2 + I 

 

I*(0.2 + I)/(0.1 – I) = 1.002 * 10-4 

I = 5*10-5 @B?P/? 

 

№5 

II 64@84=B 

 

� D4EF6BD9 GEF4A46?<649FES D46AB69E<9: 

HA = H+ + A–  

КBAEF4AF4 D46AB69E<S К @B:9F 5OFP 6OD4:9A4 K9D9; >BAJ9AFD4J<< <BAB6 < 
A9CDB8<EEBJ<<DB646L9= ><E?BFO E?98GRM<@ B5D4;B@: 

K = [H+]*[A–]/[HA], 789 >648D4FAO@< E>B5>4@< B5B;A4K9AO D46AB69EAO9 >BAJ9AFD4J<< 
K4EF<J 

 

 HA H+ A– 

�EIB8AO9 
>BAJ9AFD4J<< 

0.1 0 0.1 

�DB8<EEBJ<<DB64?B 10-6   

 46AB69EAO9 
>BAJ9AFD4J<< 

0.1– 10-6 10-6 0.1 + 10-6 

 

"B784 К = 1.0 * 10-6 

� BFEGFEF6<9 EB?< CB?GK49@: G2/(0.1 – G) = 1.0 * 10-6, 789 G – D46AB69EA4S >BAJ9AFD4J<S 
<BAB6 6B8BDB84 6 BFEGFEF6<9 EB?< 

G = 3.16*10-4 

�D< <;@9A9A<< >BAJ9AFD4J<< >BAEF4AF4 D46AB69E<S CDBJ9EE4 8<EEBJ<4J<< A9 <;@9A<FES 

�E?< 6;SFP ><E?BFO 6 2 D4;4 5B?PL9, ECD4698?<6O 5G8GF E?98GRM<9 EBBFABL9A<S 



 HA H+ A– 

�EIB8AO9 
>BAJ9AFD4J<< 

0.2 0 0.1 

�DB8<EEBJ<<DB64?B I   

 46AB69EAO9 
>BAJ9AFD4J<< 

0.2 – I I 0.1 + I 

 

I*(0.1 + I)/(0.2 – I) = 1.0 * 10-6 

I = 2*10-5 @B?P/? 

 9:><9=84F88 : >F9=864=8R: 

1.  4EK9F >BAEF4AFO 8<EEBJ<4J<< ><E?BFO  1.5 54??4 
2.  4EK9F >BAJ9AFD4J<< <BAB6 6B8BDB84 6 BFEGFEF6<9 EB?<  1.5 54?? 

3. �;@9A9A<9 >BAEF4AFO CD< <;@9A9A<< >BAJ9AFD4J<<  0.5 54??4 
4.  4EK9F >BAJ9AFD4J<< <BAB6 6B8BDB84  1.5 54??4 

�"���: 5 54;;>6 

 

 


