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 !" 661.832.321 

 .!. "#$#%&'()&, !.*. +(,-(),
..!. /()(0#-(), !... 12%3#)&

 !"#$%&' ()*&+(),-(.' &$$,!/+0)1!,-$%&'

2+,&1!3(&4!$%&' 5(&0!"$&1!1

.456 71.89: 89;56//6< +=59 >5619?. ;.59:

 !"#$%& '()*%)$ ')+, ) -,./&+, .'*!"01$2&, 3-&+&(4)5$(6-

%&.5) 3-$+',-)5$(6%&2& 3-&7,()',%)*, -,!8$-, 9&-8&'&#%:/ *#$-

$7 %, /,-,75$-).5)7) ,2(&8$-,5,, 3&("#,$8&2& 8$5&+&8 9&-8&-

',%)*. ;.5,%&'($%: &35)8,(6%:$ 3,-,8$5-: 3-&<$.., ,2(&8$-,-

<)) <)7(&%%&= 3:().

# $%&'()&*+,)- ./&%'*0 10/'2 3/&,04'&5567 +$&+&8&7 &*5&9 '(

)0:56. $%&8/-7 2)/2-,+2 $-%-%08&,10 4'%1;/'%;<=-9 ) $%&4-++- 4'-

1/&55&9 $6/' – 7-/1&*'+$-%+5&9 +&/' + )6+&1'7 +&*-%:05'-7 07'-

5&). >'1/&5502 $6/? $/&.& $&**0-,+2 $%-++&)05'<, $%' *&80)/-5''

1 3/&,&1&54-5,%0,; ;.;*@0-, 10A-+,)& $&/;A0-7&B& $%-++0,0. # +)2('

+ C,'7 01,;0/?5&9 $%&8/-7&9 2)/2-,+2 %0(%08&,10 ,-.5&/&B'' 0B/&7--

%04'' 4'1/&55&9 $6/', $&()&/2<=-9 $&)6+',? $%&'()&*',-/?5&+,?

)0/1&)6. $%-++-B%05;/2,&%&) ' +5'(',? 1&/'A-+,)& %-,;%56. $&,&1&)

4'1/&55&9 $6/'.

D50/'( +;=-+,);<=-9 50;A5&-,-.5'A-+1&9 ' $0,-5,5&9 /',-%0-

,;%6 [1–9] $&10(0/, A,& */2 0B/&7-%04'' $&%&@1&)6. )-=-+,) $%'7--

52<,+2 %0(5&&8%0(56- 7-,&*6 ' $%'-76, +%-*' 1&,&%6. 7&:5& )6*--

/',? 50'8&/-- .0%01,-%56-:

♦ $/0)/-5'- $&%&@10 + /-B1&$/0)1'7' *&80)107';

♦ 0B/&7-%04'2 ) %-:'7- +)&8&*5&B& $0*-5'2 A0+,'4 ) 0$$0%0,0.

1'$2=-B& +/&2;

♦ &10,6)05'- +7-+' ) B%05;/2,&%0.;

♦ $%'7-5-5'- )'8%04'' ' 7'1%&)&/5&)&B& $&/2 ) $%&4-++0. 50

+,0*'2. 0B/&7-%04''.

E0'8&/?@'9 '5,-%-+ $%-*+,0)/2-, 7-,&* 0B/&7-%04'' ) 1'$2=-7

+/&-. F& *055&9 ,-.5&/&B'' $%&)&*2, &$-%04'' $&*B&,&)1' +6%?2, +7--

@-5'2 4'1/&55&9 $6/' +& +)2(;<='7, 3&%7&)05'- ' +;@1; ) 1'$2=-7

+/&-. F%' C,&7 $%&,-10<, ,-%7'A-+1'- $%-)%0=-5'2, &8%0(&)05'- 4-5-
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,%&) 1%'+,0//'(04'', %&+, 1%'+,0//&) )5;,%' ' 50 $&)-%.5&+,' 0B/&7--

%0,&), +$&+&8+,);<='. ;$%&A5-5'< '. +,%;1,;%6. G$,'70/?56- $0%0-

7-,%6 $%&4-++0 3&%7&)05'2 5- ;+,05&)/-56. # +)2(' + C,'7 4-/?< %08&-

,6 2)/2/&+? '++/-*&)05'- &$,'70/?56. %-:'7&) $%&4-++0 0B/&7-%04''

4'1/&55&9 $6/' ./&%'*0 10/'2 7-,&*&7 3&%7&)05'2. !/2 *&+,':-5'2

$&+,0)/-55&9 4-/' 5-&8.&*'7& 86/& &$%-*-/',? $0%07-,%6 $%&4-++0

0B/&7-%04'' ) (0)'+'7&+,' &, )'*0 ' %0+.&*0 +)2(;<=-B&, ;+/&)'9

$%-*)0%',-/?5&9 $&*B&,&)1' +6%?2 ' %0(7-%0 3&%7&)&A56. 2A--1.

G8H-1,&7 '++/-*&)05'2 +/;:'/0 4'1/&5502 $6/? ./&%'*0 10/'2

$%-*$%'2,'2 GDG «I'/?)'5',» B. I&/'107+1 (I"J -3), &8%0(;<=02+2

50 +,0*'' +;@1' 3/&,&1&54-,%0,0 ) +;@'/?5&-B%05;/24'&55&7 &,*-/--

5''. # +&+,0) 4'1/&55&9 $6/' ).&*2, (70+. %): "Il – 90,85, NaCl – 5,62, 

5-%0+,)&%'769 &+,0,&1 – 2,08, CaSO4 – 0,81, H2O – 0,28, MgCl2·6H2O – 0,23, 

07'56 – 0,13. K%05;/&7-,%'A-+1'9 +&+,0) $6/' "Il +/-*;<='9:

J0(7-% 3%014'', 77 +0,63–0,315 +0,140–0,315 +0,08–0,140 –0,08 

I&*-%:05'- 3%014'', %  0,007 3,108 29,672 67,213 

I%-*5'9 %0(7-% A0+,'4, 77 0,067 

#'*5&, A,& &+5&)502 70++0 4'1/&55&9 $6/' (67,213 %) $%-*+,0)-

/-50 3%014'-9 %0(7-%&7 –0,080 77, 0 +%-*5'9 %0(7-% A0+,'4 '+.&*5&9

4'1/&55&9 $6/' 5- $%-)6@0-, 0,067 77. G+5&)567' 1&7$&5-5,07'

4'1/&55&9 $6/' (>F) 2)/2<,+2 ./&%'*6 10/'2 ' 50,%'2, +&*-%:05'-

1&,&%6. +&+,0)/2-, 90,85 ' 5,62 %, +&&,)-,+,)-55&.

J0(7-% ' 7&%3&/&B'< '+.&*56. A0+,'4 ./&%'*0 10/'2 050/'('-

%&)0/' 50 &$,'A-+1&7 7'1%&+1&$- Axio Imager 5-7-41&9 3'%76 Carl 

Zeiss ' C/-1,%&55&7 +105'%;<=-7 7'1%&+1&$- S-3400N 2$&5+1&9 3'%-

76 «L',0A'» (%'+. 1). 

M( $%')-*-556. *0556. )'*5&, A,& A0+,'46 $6/' I"J -3 $%-*-

+,0)/2<, +&8&9 ) &+5&)5&7 0B/&7-%0,6 5-$%0)'/?5&9 3&%76 (%'+. 1, ,).

E0 $&)-%.5&+,' 0B/&7-%0,&) )'*56 )+,%&-556- $/&+1'- A0+,'46 1;8'-

A-+1&9 3&%76 (%'+. 1, >). F%'+;,+,);<, &10,6@' 07&%35&9 3&%76,

'7-<='- )+,%&-556- 50 $&)-%.5&+,' 1;8'A-+1'- A0+,'46 (%'+. 1, '). 

F%' 8&/?@'. ;)-/'A-5'2. (%'+. 1, 2) 50 $&)-%.5&+,' $6/-)'*56. A0+-

,'4 )'*5& 50/'A'- 8&/?@&B& 1&/'A-+,)0 $&%. F&%'+,&+,? $6/-)'*56.

A0+,'4 $&)6@0-, )5-@5<< ' )5;,%-55<< $&)-%.5&+,? 4'1/&55&9 $6-

/', +$&+&8+,);-, 0*+&%84'' 07'5&), )/'2<='. &,%'40,-/?5& 50 $%&-

4-++ 0B/&7-%04'', 7&:-, &10(6)0,? )/'25'- 50 $&B/&=-5'- +)2(;<=--

B& ' )&*6, A,& 5-&8.&*'7& ;A',6)0,? $%' &$%-*-/-5'' &$,'70/?5&B&

%0+.&*0 +)2(;<=-B&.
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' 2

J'+. 1. N'1%&3&,&B%03'2 A0+,'4 4'1/&55&9 $6/' ./&%'*0 10/'2 I"J -3

$%' ;)-/'A-5'' 100L (,), 500L (>), 1000L ('), 2000L (2)

N-,&*'10 C1+$-%'7-5,0 $& '++/-*&)05'< $%&4-++0 0B/&7-%04''

4'1/&55&9 $6/' "I1 (01/<A0/0+? ) +/-*;<=-7: '+.&*5;< >F $%&10-

/')0/' $%' ,-7$-%0,;%- 120–130 °I ) ,-A-5'- 30 7'5. O0,-7 $&)-%.-

5&+,? $6/' +70A')0/' $;,-7 %0(8%6(B')05'2 50 A0+,'46 $6/' %0+A-,-

5&B& 1&/'A-+,)0 +)2(;<=-B& + $&+/-*;<='7 $-%-7-@')05'-7, 3&%7&-

)0/' 0B/&7-%0,6 $;,-7 $%&*0)/')05'2 +7-+' A-%-( 3&%7&)&A56-

2A-91' + %0(7-%&7 1,0 77, +;@'/' $%' ,-7$-%0,;%- 120 °I ) ,-A-5'-

30 7'5. L0%01,-%'+,'1' 0B/&7-%0,0 &4-5')0/' $& B%05;/&7-,%'A-+1&-

7; +&+,0);, +%-*5-7; %0(7-%; A0+,'4 0B/&7-%0,0 ' +&*-%:05'< $6/--

)'*5&9 3%014'' 1/0++0 –0,080 77.

#0:567 $0%07-,%&7 $%&)-*-5'2 $%&4-++0 2)/2/+2 )'* +)2(;<-

=-B&. # 10A-+,)- +)2(;<='. '+$&/?(&)0/' 10%-569 )&*569 %0+,)&%

+&-*'5-5'2 1%-75'2 (I"), 50+6=-5569 )&*569 %0+,)&% ./&%'*0 10/'2

' '. %0(/'A56- +&&,5&@-5'2. I&*-%:05'- +)2(;<=-B& ) '+.&*5&9 +7--

+' +&+,0)'/& 6,0 %. "&7$&('4'2 P 1 +&*-%:0/0 2/3 A0+,' 50+6=-55&B&
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 !"#$% ! &'1 ( 1/3 )!"#* 10%-+%,% $%-+%,%  !"#$% ! "%.-(+.+(/ 0 .1-

+(/. &%12%3(4(/ 5 2 "%-. 6!7! 1/3 )!"#* +!"89.++%,%  !"#$% ! &'1

( 2/3 )!"#( 10%-+%,% $%-+%,%  !"#$% ! "%.-(+.+(/ 0 .1+(/. :.3;7*#!-

#8 (""7.-%$!+(< 2% $7(/+(= $(-! "$/3;=9.,% 2 ($.-.+8 $ #!>7. 1. 

?!>7(4!  1 

@ !+;7%1.# ()."0(< "%"#!$ !,7%1. !#! AB C7% (-! 0!7(/,

2%7;).++%,% "  !37()+81( $(-!1( "$/3;=9.,%

'%-. 6!+(. D !04((, %  

E(- "$/3;=9.,%
:!31. D !0-

4(( )!"#(4,

11

' .-+(<  !3-

1. D !04((

)!"#(4, 11

F"C%-+!/

AB
G!"89.++8<

 !"#$% &'1

10%-<  !"-

#$% '&

&%12%3(-

4(/ 5 1 

&%12%3(-

4(/ 5 2

1,25 1,5 – 0,937 11,87 6,562 7,556 

1,25–0,9 1,075 – 13,743 34,471 21,981 35,852 

0,9–0,63 0,765 – 18,22 17,706 22,288 23,056 

0,63–0,315 0,4725 0,007 18,817 12,621 16,155 12,87 

0,315–0,14 0,2275 3,108 26,221 10,649 15,886 11,189 

0,14–0,08 0,11 29,672 14,225 7,782 10,29 5,538 

–0,08 0,04 67,213 7,836 4,902 6,838 3,94 

' .-+(<  !3-

1. )!"#(4, 11
 0,067 0,469 0,778 0,632 0,769 

F3 !+!7(3! -!++8C #!>7. 1 "7.-;.#, )#% 2 ( ;$.7().+(( $ "%"#!$.

"$/3;=9.,% -%7(  !"#$% ! '& 0%7()."#$% 1.70%< D !04((  !31. %1

–0,080 11 ;1.+*H!.#"/. ' .-+(<  !31. )!"#(4 2 %-;0#! '&:I-3 $%3-

 !"#!.# " ;$.7().+(.1 $ "%"#!$. "$/3;=9.,% -%7(  !"#$% ! '&. B (

("2%7*3%$!+(( $ 0!)."#$. "$/3;=9.,% 10%-+%,%  !"#$% ! '& " .-+(<

 !31. )!"#(4 $%3 !"#!.# " 0,067 -% 0,778 11. J#% %>K/"+/.#"/ #.1, )#%

"%.-(+.+(. 0 .1+(/ +! "#!-(( ";H0( !,7%1. !#! 2 ( 2%$8H.++8C

#.12. !#; !C $ 2 (";#"#$(( $%-8 2%-$. ,!.#"/ ,(- %7(3;. E8-.7/=-

9(<"/ 2 ( ,(- %7(3. ,.7* 0 .1+(.$%< 0("7%#8 $ $(-. -(,(- !#! 0 .1-

+.3.1! Si(OH)4 %>7!-!.# $/6;9(1( "$%<"#$!1(.

'%-. 6!+(. "$/3;=9.,% %0!38$!.# 3+!)(#.7*+%. $7(/+(. +! 2 %-

4."" !,7%1. !4((. L+% $7(/.# +! $7!6+%"#* !,7%1. !#!, , !+;7%1.# (-

)."0(< "%"#!$, " .-+(<  !31. )!"#(4 ( ;"7%$(/ 2 %4.""! ";H0(. B%M#%-

1; "7.-;=9(1 M#!2%1 (""7.-%$!+(< "#!7% %2 .-.7.+(. %2#(1!7*+%,%

"%-. 6!+(/ "$/3;=9.,%. E 0!)."#$. "$/3;=9.,% ("2%7*3%$!7( 10%-+8<

$%-+8<  !"#$% '&. N% 1%$!+(. 2 %$%-(7( 2;#.1 2 %-!$7($!+(/ "1."(

). .3 D% 1%$%)+8. /).<0( "  !31. %1 2,0 11. :.3;7*#!#8 (""7.-%$!+(<

2% $7(/+(= "%-. 6!+(/ "$/3;=9.,% 2 .-"#!$7.+8 +!  (". 2 ( 3. 
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J'+. 2. O0)'+'7&+,? +&*-%:05'2 +)2(;<=-B&

&, +%-*5-B& %0(7-%0 A0+,'4 0B/&7-%0,0 >F

J'+. 3. O0)'+'7&+,? +&*-%:05'2 +)2(;<=-B&

&, B%05;/&7-,%'A-+1&B& +&+,0)0 0B/&7-%0,0 >F

#0:567 $0%07-,%&7 $%&)-*-5'2 $%&4-++0 0B/&7-%04'' 2)/2-,+2

$%&*&/:',-/?5&+,? $%-*)0%',-/?5&B& $%&10/')05'2 4'1/&55&9 $6/'.

Q1+$-%'7-5,6 $& '(;A-5'< )/'25'2 $%&*&/:',-/?5&+,' $%-*)0%',-/?-

5&B& $%&10/')05'2 '+.&*5&9 4'1/&55&9 $6/' ./&%'*0 10/'2 $%&)&*'/'

) '5,-%)0/- &, 15 *& 90 7'5. # 10A-+,)- +)2(;<=-B& '+$&/?(&)0/'

10%-569 %0+,)&% I". J-(;/?,0,6 '++/-*&)05'9 $& )/'25'< $%&*&/:'-

,-/?5&+,' $%-*)0%',-/?5&B& $%&10/')05'2 $%')-*-56 50 %'+. 4 ' 5. 

M( 050/'(0 *0556. %'+. 4 ' 5 +/-*;-,, A,& ;)-/'A-5'- $%&*&/:'-

,-/?5&+,' $%-*)0%',-/?5&B& $%&10/')05'2 >F I"J -3 5- &10(6)0-,

+;=-+,)-55&B& )/'25'2 50 B%05;/&7-,%'A-+1'9 +&+,0) $&/;A-55&B&

0B/&7-%0,0.
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:(". 4. O!$("(1%"#* 2 %-%76(#.7*+%"#( 2 .-$! (#.7*+%,%

2 %0!7($!+(/ AB %# " .-+.,%  !31. ! )!"#(4 !,7%1. !#! AB

:(". 5. O!$("(1%"#* 2 %-%76(#.7*+%"#( 2 .-$! (#.7*+%,%

2 %0!7($!+(/ AB %# , !+;7%1.# ()."0%,% "%"#!$! !,7%1. !#! AB

:!31. D% 1%$%)+8C /)..0 3+!)(#.7*+% $7(/.# +! , !+;7%1.# (-

)."0(< "%"#!$ ( " .-+(<  !31. )!"#(4 !,7%1. !#!. F""7.-%$!+(/ 2 %-

$%-(7( 2 (  !+.. +!<-.++8C %2#(1!7*+8C 2! !1.# !C. E 0!)."#$. "$/-

3;=9.,% ("2%7*3%$!7( 10%-+8<  !"#$% 1.#!"(7(0!#! +!# (/. :.3;7*-

#!#8 (""7.-%$!+(< 2 ($.-.+8 $ #!>7. 2. 

P+!7(3 -!++8C #!>7. 2 2%0!38$!.#, )#% " ;$.7().+(.1  !31. !

D% 1%$%)+8C /)..0 2 %("C%-(# ;0 ;2+.+(. , !+;7%1.# ()."0%,% "%-

"#!$! ( ;$.7().+(. " .-+.,%  !31. ! )!"#(4. L-+!0%  !31. /)..0 +.-

%>C%-(1% 2%->( !#* $ 3!$("(1%"#( %# #%,%, 0!0(1 %> !3%1 >;-.# 2 %-

("C%-(#* -!7*+.<H!/ 2. . !>%#0! (("2%7*3%$!+(.) !,7%1. !#!. E%31%6+8

2 $! (!+#! #!0%< 2. . !>%#0(: 1) 2%-!)! !,7%1. !#! $ 4(07 , !+;7( %-

$!+(/ 2 .""%$!+(.1; 2) ("2%7*3%$!+(. !,7%1. !#! $ 0!)."#$. ,%#%$%,%

2 %-;0#!. Q7/ 2%-!)( !,7%1. !#! $ 4(07 , !+;7( %$!+(/ 2 .""%$!+(.1
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?!>7(4!  2 

E7(/+(.  !31. ! D% 1%$%)+8C /)..0 +! , !+;7%1.# ()."0(<

"%"#!$ ( " .-+(<  !31. )!"#(4 !,7%1. !#!

'%-. 6!+(. D !04((, %

:!31. D% 1%$%)+8C /)..0, 11

:!31. 

D !04(( )!"#(4,

11

' .-+(<  !31. 

D !04(( )!"#(4,

11

F"C%-+!/

AB 1,0 2,0 5,0 

5,0 5,5 – – – 0,865 

5,0–2,0 3,5 – – 17,726 38,176 

2,0–1,25 1,625 – 11,870 13,618 9,771 

1,25–0,9 1,075 – 34,471 12,739 7,704 

0,9–0,63 0,765 – 17,706 13,027 8,895 

0,63–0,315 0,4725 0,007 12,621 13,003 9,507 

0,315–0,14 0,2275 3,108 10,649 16,871 11,014 

0,14–0,080 0,11 29,672 7,782 6,242 7,885 

–0,080 0,04 67,213 4,902 6,774 6,183 

' .-+(<  !31. 

)!"#(4, 11
  0,067 0,778 1,188 1,775 

4.7."%%> !3+% D% 1%$!#* "1."* ). .3 /).<0(  !31. %1 1,0 ( 2,0 11, ! -7/

("2%7*3%$!+(/ !,7%1. !#! $ 0!)."#$. ,%#%$%,% 2 %-;0#! – ). .3 /).<0(

2,0 11, 2 ( "1.H.+(( " C7% (-%1 0!7(/ 1! 0( «1.70(<» ( ). .3 /).<0(

5,0 11 – 2 ( ("2%7*3%$!+(( $ 0!)."#$. %#-.7*+%,% ,%#%$%,% 2 %-;0#!.

E!6+%< C! !0#. ("#(0%< 2 %-;0#! /$7/.#"/ -(+!1()."0!/ 2 %)-

+%"#*. R.#%- %2 .-.7.+(/ -(+!1()."0%< 2 %)+%"#( !,7%1. !#! %"+%$!+

+! %2 .-.7.+(( -%7( +. !3 ;H.++8C !,7%1. !#%$ 2%"7. $%3-.<"#$(/ +!

+(C ;-! +8C +!, ;3%0 ( "(7 # .+(/. R.#%-(0! M0"2. (1.+#! 2% (""7.-%-

$!+(= -(+!1()."0%< 2 %)+%"#( !,7%1. !#! &'1 3!07=)!7!"* $ "7.-;=-

9.1: (3 !,7%1. !#! %#".($!7( D !04(=  !31. %1 1.+.. 1,0 11, 2 %>;,

%"#!$H;="/ 2%"7. %#".$!, $3$.H($!7(. O!#.1 !,7%1. !# AB &'1 ( "#!7*-

+8. H! 8 -(!1.# %1 5,0 11 $ 0%7()."#$. 45 H#. 2%1.9!7( $ 4(7(+- 

-(!1.# %1 9,8 "1 ( $8"%#%< 4,9 "1, 2. .1.H($!7( $ #.).+(. 60 " ( 2%

%0%+)!+(( ("28#!+(/ " 2%1%9*= 2%"#%/++%,% 1!,+(#! (3$7.0!7( "#!7*-

+8. H! 8 ( 2%$#% +% %#".($!7( D !04(= " )!"#(4!1(  !31. %1 1.+..

1,0 11. Q(+!1()."0;= 2 %)+%"#* ( ) $ 2 %4.+#!C %2 .-.7/7( 2% D% 1;7.

1 100,
m

X
m

= ⋅

,-. m – 1!""! 2 %>8 2%"7. 2. $%,% %#".$!, ,; m1 – 1!""! 2 %>8 2%"7.

2%$#% +%,% %#".$!, ,.
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G8H-1,&7 '++/-*&)05'2 +/;:'/ 0B/&7-%0,, $&/;A-5569 $%' '+-

$&/?(&)05'' ) 10A-+,)- +)2(;<='. 10%-5&B& )&*5&B& %0+,)&%0 I" ' 50-

+6=-55&B& %0+,)&%0 ./&%'*0 10/'2. I&*-%:05'- +)2(;<='. ) 0B/&7-%'-

%;-7&9 +7-+' +&+,0)/2/& 9,6 %. F& %-(;/?,0,07 C1+$-%'7-5,0 *'507'A--

+102 $%&A5&+,? +&+,0)'/0 $%' '+$&/?(&)05'' 50+6=-55&B& %0+,)&%0

22,8 %, 10%-5&B& %0+,)&%0 I" – 82,3 %. 

#'*5&, A,& *'507'A-+102 $%&A5&+,? 0B/&7-%0,0, $&/;A-55&B&

$%' '+$&/?(&)05'' ) 10A-+,)- +)2(;<=-B& 10%-5&B& %0+,)&%0 I",

8&/?@- $%&A5&+,' 0B/&7-%0,0, $&/;A-55&B& $%' '+$&/?(&)05'' 50-

+6=-55&B& %0+,)&%0 "I1, ) 3,6 %0(0. D50/'( 0B/&7-%0,&) 50 C/-1-

,%&55&7 7'1%&+1&$- $&10(0/, A,& ) $%'+;,+,)'' I" 50 A0+,'40. >F

&8%0(;<,+2 'B&/?A0,6- 1%'+,0//6, 3&%7'%;<='- 8&/-- $%&A56-

1%'+,0//'A-+1'- 7&+,'1'. Q,& $%')&*', 1 ,&7;, A,& I" &8%0(;-, 8&-

/-- $%&A56- 0B/&7-%0,6.

F%-*+,0)/2/0 $%01,'A-+1'9 '5,-%-+ &4-510 )/'25'2 $%&*&/:'-

,-/?5&+,' $%-*)0%',-/?5&B& $%&10/')05'2 4'1/&55&9 $6/' ' +&*-%-

:05'2 +)2(;<=-B& 50 +,0,'A-+1;< $%&A5&+,? 0B/&7-%0,0. # 10A-+,)-

+)2(;<=-B& '+$&/?(&)0/' 10%-569 %0+,)&% I". F%' &4-51- +&*-%:0-

5'2 +)2(;<=-B& $%&*&/:',-/?5&+,? $%-*)0%',-/?5&B& $%&10/')05'2

4'1/&55&9 $6/' +&+,0)'/0 30 7'5. J-(;/?,0,6 C1+$-%'7-5,0 $%-*+,0)-

/-56 50 %'+. 6 ' 7. 

J'+. 6. O0)'+'7&+,? $%&*&/:',-/?5&+,' $%-*)0%',-/?5&B&

$%&10/')05'2 ' %0(7-%0 3&%7&)&A56. 2A--1 &, +,0,'A-+1&9

$%&A5&+,' 0B/&7-%0,0 >F
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J'+. 7. O0)'+'7&+,? +&*-%:05'2 +)2(;<=-B& ' %0(7-%0

3&%7&)&A56. 2A--1 &, +,0,'A-+1&9 $%&A5&+,' 0B/&7-%0,0 >F

#'*5&, A,& + ;)-/'A-5'-7 $%&*&/:',-/?5&+,' $%-*)0%',-/?5&B&

$%&10/')05'2 ' %0+.&*0 +)2(;<=-B& $%&A5&+,? 0B/&7-%0,0 ;)-/'A')0-,-

+2. F%&A5&+,? 0B/&7-%0,0, +3&%7&)055&B& A-%-( 2A-91' %0(7-%&7 5,0 77

)6@-, A-7 ; 0B/&7-%0,0, $%&@-*@-B& 3&%7&)05'- A-%-( 2A-91' 2,0 77.

G*501& 5-(0)'+'7& &, %0(7-%0 3&%7&)&A56. 2A--1 0B/&7-%0,6 5- 7&B;,

+/;:',? ,&)0%567 $%&*;1,&7, ,01 101 '7--, 5'(1;< $%&A5&+,?. F&/;-

A0-769 0B/&7-%0, 4'1/&55&9 $6/' ./&%'*0 10/'2 + 5'(1&9 $%&A5&+,?<

%-1&7-5*;-,+2 '+$&/?(&)0,? */2 $&+/-*;<=-B& $%-++&)05'2.

# %-(;/?,0,- '++/-*&)05'2 )/'25'2 )'*0 +)2(;<=-B& ' ;+/&)'9

0B/&7-%04'' 4'1/&55&9 $6/' ./&%'*0 10/'2 50 B%05;/&7-,%'A-+1'9

+&+,0) ' +%-*5'9 %0(7-% A0+,'4 0B/&7-%0,0 ;+,05&)/-5& +/-*;<=--:

1) 50'8&/-- C33-1,')567 +)2(;<='7 2)/2-,+2 10%-569 )&*569

%0+,)&% +&-*'5-5'2 1%-75'2 + %0+.&*&7 6,0 % 1 70++- '+.&*5&9 +7-+';

2) ;$%&A5-5'- 0B/&7-%0,0 ) $%'+;,+,)'' +)2(;<=-B& I" &8H2+52-

-,+2 &8%0(&)05'-7 'B&/?A0,6. 1%'+,0//&), 3&%7'%;<='. 8&/-- $%&A-

56- 1%'+,0//'A-+1'- 7&+,'1';

3) $%&4-++ $%-*)0%',-/?5&B& $%&10/')05'2 4'1/&55&9 $6/' 4-/-+&-

&8%0(5& $%&)&*',? ) '5,-%)0/- ,-7$-%0,;% 120–130 °I ) ,-A-5'- 15 7'5;

4) */2 $&/;A-5'2 B%05;/2,0 7-,&*&7 $%-++&)05'2 $%&4-++ 3&%-

7&)05'2 +7-+' 4'1/&55&9 $6/' +& +)2(;<='7 4-/-+&&8%0(5& $%&)&-

*',?, $;,-7 $%&*0)/')05'2 +7-+' A-%-( 2A-91' 2,0 77;

5) */2 $&/;A-5'2 B&,&)&B& $%&*;1,0 $%&4-++ 3&%7&)05'2 +7-+'

4'1/&55&9 $6/' +& +)2(;<='7 4-/-+&&8%0(5& $%&)&*',? $;,-7 $%&-

*0)/')05'2 +7-+' A-%-( 2A-91' 5,0 77;



 !"#$% &"'()*'+),

1. F0,. 2213078 JR, NF"
7
 C05D1/02, C01D3/04. I$&+&8 $&/;A--

5'2 0B/&7-%'%&)055&B& ./&%'*0 10/'2 / S;1@0 T.#., F-%7'5&) U.N., 

!-%28'5 F.D., R%&/&) I.S., K-%:8-%B T.M.; (02)',-/? ' $0,-5,&&8/0-

*0,-/? GDG «I'/?)'5',». – P 2001124027/12; (02)/. 29.08.2001; 

&$;8/. 27.09.2003, S</. P 23 (II A.). – 3 +.

2. F0,. 2115636 JR, NF"
6
I05I9/00, C05D1/00. I$&+&8 $&/;A--

5'2 B%05;/'%&)0556. 10/'9+&*-%:0='. ;*&8%-5'9 / F&/'1@0 D.N.,

F0$;/&) U.N., N0.5-) #.S.; (02)',-/? ' $0,-5,&&8/0*0,-/? GDG

« %0/10/'9». – P 97102383/25; (02)/. 18.02.1997; &$;8/. 20.07.1998, 

S</. P 23 (II A.). – 1 +.

3. F0,. 2004133699/06 JR, NF" F26B7/00. I$&+&8 +;@1'-0B/&7--

%04'' *'+$-%+56. 70,-%'0/&) / I'70A-) D. #. – O02)/. 04.27.2006. 

4. F0,. 4 726 908 IVD, C11D 11/00 (20060101). F%&4-++ 0B/&7-%0-

4'', )1/<A0<='9 C,0$ 50B%-)0, */2 $&/;A-5'2 +6$;A-B& B%05;/2,0 / 

Kruse; Hans (Korschenbroich, DE), Carduck; Franz-Josef (Haan, DE), Jacobs; 

Jochen (Wuppertal, DE), Koester; Klaus (Langenfeld, DE), Puchta; Rolf 

(Haan, DE), Wilsberg; Heinz-Manfred (Cologne, DE). – O02)/. 23.02.1988. 

5. F0,. 95120087 IT, NF" B01J2/16. I$&+&8 ' ;+,%&9+,)& */2 &8-

%08&,1' $&%&@1&) '/' B%05;/ / D5*%-0 E&%0 J;*:-%& S0%05'. – O02)/.

11.20. 1997. 

6. F0,. 1835400 IIIJ, NF"
6
 C05D1/02, I05I1/02. I$&+&8 1&5*'-

4'&5'%&)05'2 B%05;/'%&)055&B& ./&%'+,&B& 10/'2 / I1)'%+1'9 U.W.,

K&%&*-41'9 #.M., Q5,-5,--) D.O., V05'5 #.F.; (02)',-/? ' $0,-5,&&8/0-

*0,-/? #+-+&<(. 50;A5&-'++/-*. ' $%&-1,. '5-, B0/;%B''. – P 1263689; 

(02)/. 19.04.1991; &$;8/. 23.08.1993, S</.P 23 (II A.). – 1 +.

7. F0,. CN1769248 "',09, NF"
7
 C05G5/00, C05G5/00. Granule 

potassium chloride production method / Chen C.W.; (02)',-/? ' $0,-5,&&8-

/0*0,-/? SHANGHAI CHEMICAL ACADEMY. – P CN20041067909; (0-

2)/. 05.11.2004; &$;8/. 10.05.2006, S</.P 23 (II A.). – 2 +.

8. K-%:8-%B T.M., !-%28'5 F.D. DB/&7-%04'2 101 +$&+&8 ;/;A-

@-5'2 3'('1&-7-.05'A-+1'. +)&9+,) ./&%'*0 10/'2 // D1,;0/?56- )&-

$%&+6 *&86A' ' $-%-%08&,1' $%'%&*56. +&/-9: +8. 50;A. ,%. /#EMMK. – 

IF8.: UM", 2001. – X. 2. – I. 70–75. 

9. "/0++-5 F.#., K%'@0-) M.K., V&7'5 M.F. K%05;/'%&)05'-. – 

N.: L'7'2, 1991. – 240 +.

F&/;A-5& 7.06.2011 


