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№1 

I 64D<4AF 

�CD989?<@ @B?SDAGR @4EEG EB98<A9A<S. �A4 EBEF46<F: 

� = 2.82∙10-26∙6.02∙1023∙103 = 17 7/@B?P 

ВOEL<9 5<A4DAO9 EB98<A9A<S Q?9@9AFB6 E 6B8BDB8B@ @B7GF <@9FP EBEF46 Х�, Х�2, Х�3, Х�4. 

Д4AAB9 ;A4K9A<9 @B?SDAB= @4EEO EBBF69FEF6G9F 6OEL9@G 6B8BDB8AB@G EB98<A9A<R 4;BF4 – 

4@@<4>G, NH3. 

АFB@ 4;BF4 EB89D:<F 7 CDBFBAB6 < 7 Q?9>FDBAB6. 

II 64D<4AF 

�CD989?<@ @B?SDAGR @4EEG EB98<A9A<S. �A4 EBEF46<F: 

� = 3.32∙10-26∙6.02∙1023∙103 = 20 7/@B?P 

ВOEL<9 5<A4DAO9 EB98<A9A<S Q?9@9AFB6 E 6B8BDB8B@ @B7GF <@9FP EBEF46 Х�, Х�2, Х�3, Х�4. 

Д4AAB9 ;A4K9A<9 @B?SDAB= @4EEO EBBF69FEF6G9F 6OEL9@G 6B8BDB8AB@G EB98<A9A<R HFBD4 – HF. 

АFB@ HFBD4 EB89D:<F 9 CDBFBAB6 < 9 Q?9>FDBAB6. 

Р9>B@9A84F<< > BF9A<64A<R: 
1. �CD989?9A<9 @B?SDAB= @4EEO (<?< BFABE<F9?PAB= @B?9>G?SDAB= @4EEO) 69M9EF64  2 54??4 
2. �CD989?9A<9 HBD@G?O EB98<A9A<S  2 54??4 
3. �4IB:89A<9 >B?<K9EF64 Q?9>FDBAB6 < CDBFBAB6 CB 0.5 54??4  1 54?? 

ИТОГО: 5 54??B6 
 

№2 

I 64D<4AF 

�BE>B?P>G E:<74A<9 CDB6B8<?BEP 6 <;5OF>9 ><E?BDB84, 6 CB?GK9AAOI B>E<84I Q?9@9AFO A4IB8SFES 

6 6OEL<I EF9C9ASI B><E?9A<S, D46AOI AB@9DG 7DGCCO C9D<B8<K9E>B= E<EF9@O, 6 >BFBDB= 

D4ECB?B:9AO 84AAO9 Q?9@9AFO. "B784 GD46A9A<S D94>J<= 7BD9A<S 6O7?S8SF E?98GRM<@ B5D4;B@: 

4Ga + 3O2 = 2Ga2O3 

Si + O2 = SiO2 

4P + 5O2 = 2P2O5 (6B;@B:AB A4C<E4A<9  4,  4�10) 

�4EEB6O9 8B?< ><E?BDB84 6 A<I EBEF46?SRF 

Ga2O3 : w(O) = 3*16/(3*16 + 2*70) = 25.5% 

SiO2 : w(O) = 2*16/(2*16 + 28) = 53.3%  

P2O5 : w(O) = 5*16/(5*16 + 2*31) = 56.3% 

 

 S8 CB 6B;D4EF4A<R @4EEB6B= 8B?< ><E?BDB84: Ga2O3 – SiO2 – P2O5 

 



II 64D<4AF 

�BE>B?P>G E:<74A<9 CDB6B8<?BEP 6 <;5OF>9 ><E?BDB84, 6 CB?GK9AAOI B>E<84I Q?9@9AFO A4IB8SFES 

6 6OEL<I EF9C9ASI B><E?9A<S, D46AOI AB@9DG 7DGCCO C9D<B8<K9E>B= E<EF9@O, 6 >BFBDB= 

D4ECB?B:9AO 84AAO9 Q?9@9AFO. "B784 GD46A9A<S D94>J<= 7BD9A<S 6O7?S8SF E?98GRM<@ B5D4;B@: 

4In + 3O2 = 2In2O3 

Ge + O2 = GeO2 

2Sr + O2 = 2SrO  

�4EEB6O9 8B?< ><E?BDB84 6 A<I EBEF46?SRF 

GeO2 : w(O) = 2*16/(2*16 + 73) = 30.5% 

In2O3 : w(O) = 3*16/(3*16 + 2*115) = 17.3%  

SrO : w(O) = 16/(16 + 88) = 15.4% 

 S8 CB G5O64A<R @4EEB6B= 8B?< ><E?BDB84: GeO2 – In2O3 – SrO 
Р9>B@9A84F<< > BF9A<64A<R: 

1. #D46A9A<S D94>J<= – CB 0.75 54??4 (CD< BFEGFEF6<< >BQHH<J<9AFB6 EA<@49FES 
50% 54??B6) 

 2.25 54??4 

2. �CD989?9A<9 @4EEB6B= 8B?9< ><E?BDB84 – CB 0.75 54??4 (CD< BFEGFEF6<< 
D4EK9FB6 A9 BJ9A<649FES) 

 2.25 54??4 

3.  S8 CB 6B;D4EF4A<R (G5O64A<R) @4EEB6B= 8B?< ><E?BDB84 – 0.5 54??4  0.5 54??4 

ИТОГО: 5 54??B6 
 

№3 

I 64D<4AF 

BaO + CO2 = BaCO3 
2Ba!O3 + SiO2 = Ba2SiO4 + 2CO2 
Ba + O2 = BaO2 
Ba(OH)2 + 2HF = BaF2 + 2H2O 

II 64D<4AF 

Ca(OH)2 + CO2 = !aCO3 + �2� 
CaCO3 + SiO2 = !aSiO3 + CO2 
!a + �2 → CaH2 
Ca(OH)2 + 2H!l → !aCl2 + 2H2O 
 
Р9>B@9A84F<< > BF9A<64A<R: 

1. К4:8B9 CD46<?PAB ;4C<E4AAB9 GD46A9A<9 D94>J<< – CB 1.25 54??4. 
�D< BFEGFEF6<< >BQHH<J<9AFB6 (;4 EI9@G D94>J<<) – CB 0.5 54??4 

 1.25 54??4 

ИТОГО: 5 54??B6 
 

№4 

I 64D<4AF 

Р9H9A<9: 
#D46A9A<9 D94>J<< 7BD9A<S 8<QF<?B6B7B QH<D4: 

!2�5�!2�5 + 6�2 = 4!�2 + 5�2� 

#D46A9A<9 D94>J<< D4;?B:9A<S 5<>4D5BA4F4 A4FD<S: 

2NaHCO3 = Na2CO3 + H2O + CO2  



�D< D4;?B:9A<< 2 @B?P (168 7) 5<>4D5BA4F4 A4FD<S 6 GE?B6<SI CB:4D4 B5D4;G9FES 71,6 ? 

G7?9><E?B7B 74;4. Д?S ?<>6<84J<< CB:4D4 FD95G9FES 3 @3 = 3 000 ? G7?9><E?B7B 74;4. �4EE4 

A9B5IB8<@B7B 8?S QFB7B 7<8DB>4D5BA4F4 A4FD<S EBEF46?S9F  

m = 168∙3000/71,6 = 7040 7 = 7,04 >7 

II 64D<4AF 

Р9H9A<9: 
#D46A9A<9 D94>J<< 7BD9A<S 8<<;BCDBC<?B6B7B QH<D4: 

!3�7�!3�7 + 9�2 = 6!�2 + 7�2� 

#D46A9A<9 D94>J<< D4;?B:9A<S 5<>4D5BA4F4 >4?<S: 

2КHCO3 = К2CO3 + H2O + CO2  

�D< D4;?B:9A<< 2 @B?P (200 7) 5<>4D5BA4F4 >4?<S 6 GE?B6<SI CB:4D4 B5D4;G9FES 71,6 ? 

G7?9><E?B7B 74;4. Д?S ?<>6<84J<< CB:4D4 FD95G9FES 2 @3 = 2 000 ? G7?9><E?B7B 74;4. �4EE4 

A9B5IB8<@B7B 8?S QFB7B 7<8DB>4D5BA4F4 A4FD<S EBEF46?S9F  

m = 200∙2000/71,6 = 5 587 7 = 5,59 >7 

Р9>B@9A84F<< > BF9A<64A<R: 
1. #D46A9A<S D94>J<= CB 1.25 54??4.  2.5 54??4 

2.  4EK9F @4EEO 7<8DB>4D5BA4F4 A4FD<S 2.5 54??4 2.5 54??4 

ИТОГО: 5 54??B6 
 
 

№5 

I 64D<4AF 

Р9H9A<9: 
!D98ASS @B?SDA4S @4EE4 E@9E< EBEF46?S9F 

� = 34∙1.06 = 36 7/@B?P 

�K96<8AB, KFB 6 @B?9>G?9 B8AB7B <; B>E<8B6 EB89D:<FES FB?P>B B8<A 4FB@ ><E?BDB84 – 9E?< 5O <I 

5O?B 864, FB A4 6FBDB= Q?9@9AF BEF464?BEP 5O FB?P>B 4 4.9.@. "B784 4FB@A4S @4EE4 6FBDB7B 

Q?9@9AF4 A9 CD96OL49F 20 4.9.@. �9E>B?P>B B>E<8B6 ED98< F4><I Q?9@9AFB6 B5D4;GRF G7?9DB8 < 

4;BF. �B?SDA4S @4EE4 !� EBEF46?S9F 28 7/@B?P, FB784 8?S A4IB:89A<S @B?SDAB= @4EEO 6FBDB7B 

B>E<84 CB?GK49@:  

(1*28 + 1*� )/2 = 36 7/@B?P 

�FER84 � = 44 7/@B?P, 6FBDB= B>E<8 – !�2 

 

II 64D<4AF 

Р9H9A<9: 
!D98ASS @B?SDA4S @4EE4 E@9E< EBEF46?S9F 

� = 44∙0.864 = 38 7/@B?P 

�K96<8AB, KFB 6 @B?9>G?9 B8AB7B <; B>E<8B6 EB89D:<FES FB?P>B B8<A 4FB@ ><E?BDB84 – 9E?< 5O <I 

5O?B 864, FB A4 6FBDB= Q?9@9AF BEF464?BEP 5O FB?P>B 4 4.9.@. "B784 4FB@A4S @4EE4 6FBDB7B 



Q?9@9AF4 A9 CD96OL49F 22 4.9.@. �9E>B?P>B B>E<8B6 ED98< F4><I Q?9@9AFB6 B5D4;GRF G7?9DB8 < 

4;BF. #7?9DB8 A9 G8B6?9F6BDS9F D9L9A<R ;484K< – E@. 64D<4AF I.  

!?98B64F9?PAB, <E>B@O@ Q?9@9AFB@ S6?S9FES 4;BF. �B?SDA4S @4EE4 N� EBEF46?S9F 30 7/@B?P, FB784 

8?S A4IB:89A<S @B?SDAB= @4EEO 6FBDB7B B>E<84 CB?GK49@:  

(1*30 + 1*� )/2 = 38 7/@B?P 

�FER84 � = 46 7/@B?P, 6FBDB= B>E<8 – N�2 

Р9>B@9A84F<< > BF9A<64A<R: 
1. �CD989?9A<9 ED98A9= @B?SDAB= @4EEO E@9E< <EIB8S <; 

BFABE<F9?PAB= C?BFABEF< 

1.5 54??4 

2. !BEF46?9A<9 GD46A9A<S E6S;< @9:8G ED98A9= @B?SDAB= @4EEB= E@9E< 

< @B?SDAO@< @4EE4@< >B@CBA9AFB6 

1.5 54??4 

3. �CD989?9A<9 Q?9@9AF4  1 54?? 

4. �CD989?9A<9 B>E<8B6 CB 0,5 54??4 1 54?? 

ИТОГО: 5 54??B6 
 

 

 


