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�AABF4J<S. �<B?B7<K9E>4S :<8>BEFP S6?S9FES >B@C?9>EAO@ ED98EF6B@, 

BFD4:4RM<@ 8<A4@<K9E>GR EF45<?PABEFP 6AGFD9AA9= ED98O BD74A<;@4, < 6 

EBK9F4A<< E D4;?<KAO@< H4>FBD4@< GDB6AS GEFB=K<6BEF< > D4;?<KAO@, H<;<>B-

I<@<K9E><@ < 5<B?B7<K9E><@ BEB59AABEFS@. "8A<@ <; CB>4;4F9?9= 

D94>F<6ABEF< BD74A<;@4 S6?S9FES 5<B?B7<K9E>4S :<8>BEFP, >BFBD4S <7D49F 

64:AGR DB?P 6 BJ9A>9 HGA>J<BA4?PAB7B EBEFBSA<S BD74A<;@4. #DBEFBF4 

CDBJ9EE4 CB?GK9A<S 5<B?B7<K9E>B= :<8>BEF< EK<F49FES 64:AO@ 4D7G@9AFB@ 

8?S <ECB?P;B64A<S 9ё 6 8<47ABEF<>9 HGA>J<BA4?PAB7B EBEFBSA<S. 

�?RK96O9 E?B64. 6OC4D<64A<9, B59;6B:<64A<9, 5<B?B7<K9E>4S :<8>BEFP, 

NaCl. 

�>FG4?PABEFP <EE?98B64A<S.  "59;6B:<64A<9 5<B?B7<K9E><I :<8>BEF9= 

<7D49F 64:AGR DB?P 6 D4;?<KAOI A4GKAOI < F9IAB?B7<K9E><I B5?4EFSI. � 

84AAB@ <EE?98B64A<< <;GK4?<EP <;@9A9A<S B5N9@4 < C?BFABEF< 5<B?B7<K9E>B= 

:<8>BEF< (E?RA4) 6 CDBJ9EE9 9ё B59;6B:<64A<9 A4 BEAB69 Q>EC9D<@9AFB6. 

�A4?<;<DB64?<EP C4D4@9FDO, F4><9 >4> 6D9@S B59;6B:<64A<9, B5N9@A4S 

E>BDBEFP < G@9APL9A<9 B5N9@4 :<8>BEF<. 

*9?P <EE?98B64A<S. �EE?98B64A<9 A4CD46?9AB A4 <;GK9A<9 <;@9A9A<= 6 

B5N9@9 < C?BFABEF< 5<B?B7<K9E>B= :<8>BEF< (E?RA4) 6 CDBJ9EE9 9ё 

B59;6B:<64A<9. "EAB6A4S J9?P ;4>?RK49FES 6 BCD989?9A<< C4D4@9FDB6 

CDBJ9EE4 B59;6B:<64A<9 6 E6S;< E <;@9A9A<9@ >B?<K9EF64 D4EF6BD4 NaCl E 

>BAJ9AFD4J<9= 0,9%. 

 9FB8 <EE?98B64A<S. �<B?B7<K9E>4S :<8>BEFP (E?RA4) G@9APL49F E6B= 

B5N9@ CD< <;@9A9A<< >B?<K9EF64 D4EF6BD4 NaCl E >BAJ9AFD4J<9= 0,9%. &4>:9 

mailto:erkinjonebk@mail.ru
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BF@9K49FES ;4@98?9A<9 CDBJ9EE4 B59;6B:<64A<9. � CDBJ9EE9 C9D9IB84 <; 

:<8>B= H4;O 6 F69D8GR H4;G F4>:9 A45?R849FES G@9APL9A<9 B5N9@AB= 

E>BDBEF<. "5N9@, 6OEBF4 < D48<GE 5<B?B7<K9E>B= :<8>BEF< (E?RA4), 

BCD989?9AAO9 6 9ё HBD@9, @B7GF 5OFP <ECB?P;B64AO 8?S D4EK9F4 B5N9@4, 

GIB8SM97B 6 4F@BEH9DG 6 D9;G?PF4F9 <EC4D9A<S, E CB@BMPR E?98GRM9= 

HBD@G?O: 

 

- B5N9@AO= E>BDBEFP 6 D9;G?PF4F9 B59;6B:<64A<< 5<B?B7<K9E><I :<8>BEF< 

(E?RAO). 

- B5N9@, >BFBDO= 6OIB8<F 6 D9;G?PF4F9 B59;6B:<64A<< B5D4;J4 E HBD@B= 

>4C?<. 

- 6D9@S, A9B5IB8<@B9 8?S <EC4D9A<9 <;69EFAB7B B5N9@4 5<B?B7<K9E>B= 

:<8>BEF<. 

"5N9>F CDB69D><. "5N9>FB@ A4L<I <EE?98B64A<= S6?S?4EP 

5<B?B7<K9E>4S :<8>BEFP <; BD74A<;@4 K9?B69>4 (100% 5<B?B7<K9E>4S :<8>BEFP 

(E?RA4)), 4 F4>:9 B5D4;JO QFB= 5<B?B7<K9E>B= :<8>BEF< E 8B546?9A<9@ 50% 

D4EF6BD4 NaCl E >BAJ9AFD4J<9= 0,9%, < K<EFO= D4EF6BD NaCl E >BAJ9AFD4J<9= 

0,9%. �4C?< QF<I B5D4;JB6 A4ABE<?<EP A4 EF9>?SAAB9 EF9>?B E CB@BMPR 

C<C9F><, < CDBJ9EEO, CDB<EIB8SM<9 6 A<I, F4><9 >4> <EC4D9A<9 :<8>BEF< E 

CB69DIABEF< < B5D4;B64A<9 EFDG>FGDAOI Q?9@9AFB6, A45?R84?<EP E CB@BMPR 

CB8>?RK9AAB7B > >B@CPRF9DG USB-@<>DBE>BC4 (6 7BD<;BAF4?PAB@ < 

69DF<>4?PAB@ CB?B:9A<<). � D9;G?PF4F9 A45?R89A<= 5O?< CB?GK9AO 

E?98GRM<9 84AAO9. [5]. 

&45?<J4-1 

%>BDBEFP B5D4;B64A<9 HBD@O Q?9@9AF4 

�<B?B7<K9E>4S :<8>BEFP < 
>BAJ9AFD4J<< NaCl 

$48<GE BEAB6O 

(6 @@) 
 

6D9@S, A9B5IB8<@B9 8?S 
>BA>D9FAB= B5N9@AB= 

H<>E4J<< 5<B?B7<K9E>B= 
:<8>BEF< (6 @<AGF4I) 

%>BDBEFP 
B5D4;B64A<9 HBD@O 

Q?9@9AF4 (@@/@<AGF) 

100% E?RA4, D4EF6BD A9 
EB89D:<F NaCl E 

>BAJ9AFD4J<9= 0,9%. 

2.112 36 0,0587 

50% E?RA4, D4EF6BD EBEFB<F 
<; 50% B5N9@AB= 8B?< NaCl E 

2.112 42 0,0515 
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>BAJ9AFD4J<9= 0,9%." 

100% B5N9@AB= 8B?< NaCl E 
>BAJ9AFD4J<9= 0,9%, A9 

EB89D:<F E?RAO. 

2.112 45 0,0469 

�ECB?P;GS 84AAO9 <; F45?<JO, BCD989?<@ B5N9@ 5<B?B7<K9E>B= :<8>BEF< < 

E>BDBEFP B5D4;B64A<S B5N9@AOI < HBD@4?PAOI Q?9@9AFB6 6 D9;G?PF4F9 

>B47G?SJ<< 5<B?B7<K9E><I :<8>BEF9= E CB@BMPR G>4;4AAOI HBD@G?. 

&45?<J4-1 

"5N9@A4S E>BDBEFP 5<B?B7<K9E><I :<8>BEF9= 

�<B?B7<K9E>4S :<8>BEFP < 
>BAJ9AFD4J<< NaCl 

B5N9@ >4C?< 6 
( ) 

6D9@S, A9B5IB8<@B9 8?S 
>BA>D9FAB= B5N9@AB= 

H<>E4J<< 5<B?B7<K9E>B= 
:<8>BEF< (6 @<AGF4I) 

"5N9@A4S E>BDBEFP 
5<B?B7<K9E><I 

:<8>BEF9= 
( /@<AGF) 

100% E?RA4, D4EF6BD A9 
EB89D:<F NaCl E 

>BAJ9AFD4J<9= 0,9%. 

6,68 36 0,185 

50% E?RA4, D4EF6BD 
EBEFB<F <; 50% B5N9@AB= 

8B?< NaCl E 
>BAJ9AFD4J<9= 0,9%." 

6,68 42 0,163 

100% B5N9@AB= 8B?< NaCl 

E >BAJ9AFD4J<9= 0,9%, A9 
EB89D:<F E?RAO. 

6,68 45 0,148 

�;@9A9A<9 >B?<K9EF64 69M9EF64 6 EBEF469 5<B?B7<K9E>B= :<8>BEF< CB;6B?S9F 

A45?R84FP G@9APL9A<9 B5N9@AB= E>BDBEF< :<8>BEF< >4> 6 CDBJ9EE9 99 

<EC4D9A<S, F4> < 6 CDBJ9EE9 C9D9IB84 6 F69D8GR H4;G, FB 9EFP E>BDBEFP 

B5D4;B64A<S HBD@4?PAOI Q?9@9AFB6 < B5N9@A4S E>BDBEFP G@9APL4RFES. 

�EE?98B64A<9 CDBJ9EE4 B59;6B:<64A<S <; 5<B?B7<K9E>B= :<8>BEF< 

(E?RA4) CB;6B?<?B BCD989?<FP <;@9A9A<S 6 B5N9@9 < C?BFABEF< 6 CDBJ9EE9 

<EC4D9A<S. �B546?9A<9 D4EF6BD4 NaCl E >BAJ9AFD4J<9= 0,9% CD<69?B > 

G69?<K9A<R 6D9@9A< <EC4D9A<S, G@9APL9A<R B5N9@AB= E>BDBEF< < 

G69?<K9A<R E>BDBEF< B5D4;B64A<S HBD@4?PAOI Q?9@9AFB6. 1F< D9;G?PF4FO 

<@9RF 64:AB9 A4GKAB9 < CD4>F<K9E>B9 ;A4K9A<9 6 CDBJ9EE9 89SF9?PABEF< CB 

B59;6B:<64A<R 5<B?B7<K9E><I :<8>BEF9=. 

�BEFGCA4S ?<F9D4FGD4. 
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 �AABF4J<S. � 84AAB= D45BF9 D4EE@4FD<649FES 6;4<@BE6S;P 8<EJ<C?<A: 

@98<J<AO, <AHBD@4J<BAAOI F9IAB?B7<=, H<;<>< < <I 6?<SA<9 A4 5G8GM99 

;8D46BBID4A9A<S. "EB5B9 6A<@4A<9 G89?S9FES 3D-6<;G4?<;4J<<, >4> @9FB8G 

B5GK9A<S 6 @98<J<A9. "C<E4AO CD9<@GM9EF64 3D-@B89?9=, 4 F4>:9 

CD98EF46?9A4 @B89?P EB69DL9AEF6B64A<S CD9CB8464A<S @9FB8<>< 

"�AHBD@4J<BAAOI F9IAB?B7<=" 6 6OEL<I GK95AOI @98<J<AE><I GKD9:89A<SI. 

 �?RK96O9 E?B64: @98<J<A4, H<;<>4, <AHBD@4F<>4, 3D-6<;G4?<;4J<S, 

B5D4;B64A<9, 5G8GM99 @98<J<AO. 

 � EB6D9@9AAB@ @<D9 8?S B59EC9K9A<S >4K9EF69AAB7B B>4;4A<S 

@98<J<AE><I GE?G7 A98BEF4FBKAB CD<@9ASFP FB?P>B @98<J<AE><9 ;A4A<S. 

�64?<H<J<DB64AAO= @98<J<AE><= D45BFA<> 8B?:9A EBK9F4FP 6 E959 ;A4A<S CB 

@98<J<A9, H<;<>9 < <AHBD@4F<>9. &9EA4S 6;4<@BE6S;P QF<I 8<EJ<C?<A 

A9CBED98EF69AAB 6?<S9F A4 5G8GM99 ;8D46BBID4A9A<S. 

� 8<47ABEF<>9 < ?9K9A<< ;45B?964A<= <ECB?P;GRFES H<;<K9E><9 CD<AJ<CO 

<AHBD@4J<BAAB= B5D45BF><. � A<@ BFABESFES <ECB?P;B64A<9 D9AF79AB6E><I 
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