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,-(.&/µ01('2 µ3405 

!"#$µ% &'&µ()"*%+ *& ,-µ% .&/ %.&*"0"#*%+ %.1 23& 4 

."5+,,1*"5"6 78µ+9:6 &/,#"6, &+ &.&#"6 ,/'/.(57&/' 7;5#6 '% 

%'*+25&3' µ"*%<3 *&/6. = %'(µ"+<8 *;' 78µ+9-' &/,+-' $#'"*%+ ," 

*/7%#"6 %'%0&$#"6 9%+ 9(>" &/,#% 2+%*85"# %µ"*(?08*"6 *+6 %57+9:6 

*&/ +2+1*8*"6. 

@*8 A3,8 *% .+& .&00( /0+9( "#'%+ µ"#$µ%*% 2+%A15;' "+2-'. 

B+% .%5(2"+$µ%/ & %*µ&,A%+5+916 %:5%6 "#'%+ µ"#$µ% %.1 µ15+% 

&</$1'&/, %)-*&/, 2+&<"+2#&/ *&/ ('>5%9% , /25%*µ-' 9.(. C& .1,+µ& 

'"51 "#'%+ :'% &µ&$"':6 µ"#$µ% .&/ %.&*"0"#*%+ %.1 µ15+% '"5&3, 

µ15+% 2+%0/µ:';' %"5#;' ..7 &</$1'&/, µ15+% 9%+ +1'*% 2+%A15;' 

%0(*;' ..7 %'>5%9+91 9%+ 70;5+&37& (0%6. C% 9%3,+µ% "#'%+ 

µ"#$µ%*% 2+%A15;' /25&$&'%'>5(9;' ..7 ?"')#'8. 

C% µ"#$µ%*% 2+%95#'&'*%+ ," #&#40%#16 9%+ ," 0µ0%#16. B"'+9( *% 

µ"#$µ%*% 2+%95#'&'*%+ ," &µ&$"'4 9%+ "*"5&$"'4 %'(0&$% µ" *& %' 

%.&*"0&3' µ#% "'+%#% A(,8 4 17+ (280%24 %' µ.&5&3' '% 2+%95+>&3' 

*% ,/,*%*+9( *&/6 µ%95&,9&.+9(). 

D+2+91*"5%, #&#40%#16 &'&µ()&'*%+ *% µ"#$µ%*% .&/ 2"' :7&/' 

*8' #2+% ,3,*%,8 ," 108 *8 µ()% *&/6 ..7 µ"#$µ% %.1 0(2+ 9%+ '"51. 

@*% "*"5&$"'4 µ"#$µ%*% ,*"5"-' (..7 A%9:6, (µµ&6) µ.&5&3µ" "39&0% 

'% 2+%95#'&/µ" *% ,/,*%*+9( *&/6 µ" *8 µ:>&2& *86 )("*0%65 ( 

280%24 µ" *& 7:5+). @*% "*"5&$"'4 µ"#$µ%*% ,*"5"-' 9%+ /$5-' (..7 

'"51 9%+ (µµ&6) 9%+ ," 9%*(,*%,86 85"µ#%6, *% ?%53*"5% ,/,*%*+9( ( 

(µµ&6) 9%>+)('&/' "'- 9%*( *8' %'%9#'8,8 *& µ"#$µ% >&0-'"+. C% 

,/,*%*+9( *&/6 µ.&5&3µ" '% *% 2+%95#'&/µ" µ" 2+4>8,8, 2+%0&$4 µ" 

µ%$'4*8 9.(. 

7µ0%#16 &'&µ()&'*%+ *% µ"#$µ%*% .&/ :7&/' *8' #2+% ,3,*%,8, 

.&+&*+94 9%+ .&,&*+94, 9%+ *+6 #2+"6 +2+1*8*"6 ," 108 *8 µ()% *&/6. 

C% &µ&$"'4 µ"#$µ%*% &'&µ()&'*%+ 9%+ )("*+µ"&". E.7 %0%*1'"5& , 

)%7%51'"5&. 

B"'+9( :'% 2+(0/µ% %.&*"0"#*%+ %.1 *8 )("*8µ31/ 08.$" ( ..7 

%0(*+) 9%+ *& 2+%03*8 ( ..7 '"51). C& '"51 "#'%+ :'%6 .&03 ,8µ%'*+916 

)("*+&/5, 2+%03"+ .&00:6 &/,#"6, "#'%+ A>8'1, (A>&'& 9%+ %9#'2/'&. 

F' & 2+%03*86 "#'%+ *& '"51 *1*" *& 2+(0/µ% 0:$"*%+ 8)"&('2. D.#,86 

%' ," 9(.&+& 2+(0/µ% 2"' %'%A:5"*%+ & 2+%03*86 *1*" "''&"#*%+ 1*+ 

2+%03*86 "#'%+ *& '"51. F00&+ $';,*&# 2+%03*"6 "#'%+ *& &+'1.'"/µ% , 

& %+>:5%6, 8 ?"')#'8 9.(. 
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G.(57&/' .&00-' "+2-' 2+%03µ%*%: 

@*"5"( ," /$5(, ..7 )(7%58 «&+ '"51 4 )(7%58 icoi &+'1.'"/µ% 

@*"5"( ," ,*"5"(, ..7 95(µ% &5"#7%09&/ 

G$5( ," /$5(, &+'1.'"/µ% 9%+ '"51 

F:5+% ," /$5(, ..7 &</$1'& 9%+ '"51 

F:5+% ," %:5+%, ..7 &</$1'& 9%+ ();*& *&/ %*µ&,A%+5+9&3 %:5%. 

9#4(#'&('2&/&"-#$)/ )("*8µ:&;1 -)("*8&2&/&" 

9#4(#'&('2&/&" &'&µ()"*%+ *& µ:$">&6 .&/ "9A5()"+ *8' .&,1*8*% *86 

2+%0/µ:'86 &/,#%6 .&/ ."5+:7"*%+ ," &5+,µ:'8 .&,1*8*% 2+%03µ%*&6. 

= ."5+"9*+91*8*% "9A5()"*%+ ,/'4>;6 µ" *&/6 %910&/>&/6 *51.&/6: 

9#4(#'&('2&/&" .&" #'"&2 '"&: <:405 ( % W/W ): "9A5()"+ *&' %5+>µ1 *;' 

$5%µµ%5#;' *86 2+%0/µ:'86 &/,#%6 .&/ ."5+:7&'*%+ ," H00 $5%µµ(5+% 

2+%03µ%*&6. 

9#4(#'&('2&/&" .&" #'"&2 '"&: <:405 -405 2%'0 (% W/V): "9A5()"+ *&' 

%5+>µ1 *;' $5%µµ%5#;' *86 2+%0/µ:'86 &/,#%6 .&/ ."5+:7&'*%+ ," H00 ml 

2+%03µ%*&6. 

9#4(#'&('2&/&" .&" #'"&2 '"&: 2%'0 (% V/V): "9A5()"+ *&' %5+>µ1 *;' ml 

*86 2+%0/µ:'86 &/,#%6 .&/ ."5+:7&'*%+ ," H00 ml 2+%03µ%*&6. 

=4"(2 &'&µ()"*%+ *& 2+(0/µ% .&/ ."5+:7"+ µ+954 .&,1*8*% 2+%0/µ:'86 

&/,#%6 ," ,7:,8 µ" *8' .&,1*8*% *&/ 2+%03*8. F'*#>"*%, ./9'1 &'&µ()"*%+ *& 

2+(0/µ% .&/ ."5+:7"+ µ"$(08 .&,1*8*% 2+%0/µ:'86 &/,#%6 ," ,7:,8 µ" *& 

2+%03*8. 

F915",*& &'&µ()"*%+ *& 2+(0/µ% ,*& &.&#& µ.&5"# '% 2+%0/>"# 9%+ (008 

.&,1*8*% &/,#%6 "'- '04#.µ310 &'&µ()"*%+ *& 2+(0/µ% .&/ ."5+:7"+ *8 

µ:$+,*8 .&,1*8*% 2+%0/µ:'86 &/,#%6 $+% &5+,µ:'8 .&,1*8*% 2+%03*8 9%+ ," 

&5+,µ:'"6 ,/'>49"6. B+% '% 9('&/µ" :'% 9&5",µ:'& 2+(0/µ% %915",*&, µ.&5&3µ" 

"#*" '% %/<4,&/µ" *8' .&,1*8*% *&/ 2+%03*8 "#*" '% %/<4,&/µ" *8' 

>"5µ&95%,#% *&/ 2+%03µ%*&6. 

,8)(:*8&/ &'&µ()"*%+ 8 &/,#% .&/ µ"$(08 .&,1*8*% %/*46 µ.&5"# '% 

2+%0/>"# ," &5+,µ:'8 .&,1*8*% 2+%03*8 ..7 %0(*+ ,*& '"51. 

>8.)(:*8&/ &'&µ()"*%+ 8 &/,#% .&/ 2+%03"*%+ "0(7+,*% ,*& 2+%03*8 ..7 

9+µ;0#% 4 (5$+0&6 ," '"51. 

C& .1,& .&03 4 0#$& 2+%03"*%+ µ#% &/,#% ,*& 2+%03*8, ," &5+,µ:'"6 

,/'>49"6 µ%6 *& 2"#7'"+ 8 2+%0/*1*8*% *86 ," %/*1'. I*,+ 8 )("*8&2&/&" µ+%6 

&/,#%6 ," 9(.&+& 2+%03*8 "#'%+ *& µ:$">&6 .&/ "9A5()"+ *8 µ:$+,*8 
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.&,1*8*% µ+%6 &/,#%6 .&/ µ.&5"# '% 2+%0/>"# ," &5+,µ:'8 .&,1*8*% *&/ 

2+%03*8, 9(*; %.1* &5+,µ:'"6 ,/'>49"6. 

7( -"4:%01&#5 .&/ ".85"()&/' *8 2+%0/*1*8*% µ#%6 &/,#%6 "#'%+ 8 

?#4µ0'4".$" 9%+ 8 -$#./. 

* = 2+%0/*1*8*% *;' ,*"5"-' ,*& '"51 ,/'4>;6 %/<('"+ µ" *8' 

%3<8,8 *86 >"5µ&95%,#%6. F/*1 2"' +,73"+ ," 10"6 *+6 ."5+.*-,"+6. B+% 

.%5(2"+$µ%, 8 2+%0/*1*8*% *&/ %0%*+&3 µ"*%?(00"*%+ "0(7+,*% µ" *8' 

%3<8,8 *86 >"5µ&95%,#%6 4 & $3J&6 9%+ & 9&+'16 %,?:,*86 2+%03&'*%+ 

.+& "39&0% ,*& !"#$% '"51. = 2+%0/*1*8*% *;' %"5#;' ,*& '"51 

"0%**-'"*%+ µ" *8' %3<8,8 *86 >"5µ&95%,#%6. D#'%+ $';,*1 1*+ ,*8' 

%574 *86 >:5µ%',86 *&/ '"5&3  .%5%*85&3'*%+  A/,%0#2"6 ,*% 

*&+7-µ%*% *&/ 2&7"#&/. F/*:6 &+ A/,%0#2"6 ."5+:7&/' %:5% & &.&#&6 "#'%+ 

2+%0/µ:'&6 ,*& '"51 9%+ %57#)"+ '% ?$%#'"+ µ" µ&5A4 A/,%0#2;' 01$; 

µ"#;,86 *86 2+%0/*1*8*%6 *&/ µ" *8' %3<8,8 *86 >"5µ&95%,#%6. 

* = 2+%0/*1*8*%  *;' %"5#;' ,*% /$5( %/<('"+ µ" *8' %3<8,8 *86 

•.#",86. D#'%+ $';,*1 1*+ µ" %/*1 *&' *51.& 2+&7"*"3"*%+ 9%+ 2+%03"*%+ *& 

%:5+&  2+&<"#2+& *&/  ('>5%9% ,*%  2+(A&5%  %"5+&37% .&*(  ..7 

.&5*&9%0(2% µ" %'>5%9+91. 

@3?0)0( )("A;4(.µ0+ &;1 .8.&"&('B1 #125 #&#40%#10+5 µ#$%µ"&05 

C ) ,&#40%#135 µ#$%µ" )+0 .&#4#B1: 

* @# )("*0%6 µ# &0 A34( ..7 µ"#$µ% %.1 A%9:6 9%+ A%,10+% 

* @# )("*0%6 µ# µ"%16&/ ..7 µ"#$µ% %.1 5+'#,µ%*% ,+245&/ 9%+ 

9+µ;0#%. 

* @# '0.'$1(.µ" 6 -*+.(µ0, 1*%' *& :'% ,/,*%*+91 :7"+ µ"$%03*"5&/6 

9%+ ?%53*"5&/6 9199&/6 ..7 µ"#$µ% %.1 7%0#9+% 9%+ (µµ&. I*,+ (00;,*" 

2+%7-5+)%' .%0+( *% J4$µ%*% 75/,&3 %.1 *8' (µµ&. 

* @# 3'-*8./ '"( #-$-*#8./ ,*8' &.&#% 758,+µ&.&+"#*%+ 9(.&+& 

%A5-2"6 ,%.;'&"+2:6 /$51. C& "0%A53*"5& /0+91 ,78µ%*#)"+ µ" *& /$51 

:'%' %A51 .&/ ".#.0""» "'- *& ?%53*"5& /0+91 9%*%9(>"*%+. 

2),&#40%#135  µ#$%µ" .&#4#0+ .# 8%4: 

* @# )(6?/./ (D(*&4:4(.µ" ) ,*8' &.&#% "+2+9( A#0*5% (2+8>8*+91 

7%5*#) ,/$95%*&3' *& ,-µ% .&/ ?5#,9"*%+ ," ,*"5"4 9%*(,*%,8 9%+ 

".+*5:.&/' '% 2+:0>"+ *& /$51 ..7 $%00+916 9%A:6, *,(+. 

* @# D8%0'31&4(./ ,*8' &.&#% µ" "+2+9:6 A/$&9"'*5+9:6 µ87%':6 *& 
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,*"5"1 ,/,."+5-'"*%+ 9%+ ,78µ%*#)"+ µ"$%03*"5&/6 9199&/6 9%+ 

,*5;µ%*&.&+"#*%+ %'(0&$% µ" *& µ:$">&6 9%+ *& ?(5&6 *;' 9199;'. F/*4 8 

µ:>&2&6 758,+µ&.&+"#*%+ $+% .%5(2"+$µ% ,*& 2+%7;5+,µ1 *;' ,/,*%*+9-' 

*&/ %#µ%*&6. 

3) 7µ0%#16 µ#$%µ"  (6 )("D04#&(': )(:*8µ" .&#4#0+ .# 8%42) 

* !" "<(*µ+,8 ,*8' &.&#% *& /$51 %.&µ%953'"*%+ µ" *8 µ&5A4 %*µ&3 9%+ 

.%5%µ:'"+ *& ,*"5"1 ;6 9%*(0&+.&. C& ,*"5"1 "µA%'#)"*%+ µ" 

95/,*%00+94 µ&5A4 1*%' 8 "<(*µ+,8 "#'%+ ?5%2"#%. = "<(*µ+,8 :7"+ ?5"+ 

"A%5µ&$4 *1,& ,*8' .%5%0%?4 %0%*+&3 %.1 *& >%0%,,+'1 '"51 (%0/9:6) 1,& 

9%+ $+% *8 µ"*%*5&.4 *&/ >%0(,,+&/ '"5&3 ," .1,+µ& %A%0(*;,8). 

* !" %.04 %.1,*%<8 ,*8' &.&#% µ" ,/'2/%,µ1 ?5%,µ&3 9%+ ,*8 

,/':7"+% /$5&.&#8,86, *& '"51 %.&µ%953'"*%+. C& ,*"5"1 .%5%µ:'"+ ,*&' 

./>µ:'% *&/ 2&7"#&/ ( ?5%,*45%). = %.04 %.1,*%<8 $#'"*%+ µ" *8 ?&4>"+% 

"+2+946 %.&,*%9*+946 ,/,9"/46 4 µ" %/*&,7:2+& ,/,9"/4 1.;6 ."5+$5(A"*%+ 

,*& ?+?0#& *&/ µ%>8*4. 

4) 7µ0%#135 µ#$%µ" ( 6 )("D04#&(': )(:*8µ" 8%40+ .# 8%42) 

* !" 90%,µ%*+94 %.1,*%<8, µ#% "+2+94 µ&5A4 %.1,*%<86 .&/ 

,*85#)"*%+ ,*8' %.1,*%<8 ," 2+%A&5"*+9:6 >"5µ&95%,#"6. F' $+% 

.%5(2"+$µ% :7&/µ" :'% 2+(0/µ% &+'&.'"3µ%*&6 9%+ '"5&3, *1*" *& 

&+'1.'"/µ% %.&,*()"+ ,*&/6 78 °C (,8µ"#& ?5%,µ&3 *&/ &+'&.'"3µ%*&6) 

"'- *& '"51 .%5%µ:'"+ ;6 /$51 µ:75+ ."5#.&/ ,*&/6 H00 C ( ,8µ"#& ?5%,µ&3 

*&/ '"5&3) 9%+ 9%*1.+' %.&,*()"+ 9%+ %/*1. = 90%,µ%*+94 %.1,*%<8 

758,+µ&.&+"#*%+ ,/'4>;6 $+% *& 2+%7;5+,µ1 *;' ,/,*%*+9-' *&/ %5$&3 

."*5"0%#&/ 9%+ $+% *8' .%5%,9"/4 &+'&.'"/µ%*;2-' .&*-' ..7 &3)&. 


