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/0123'3..43% '05367.43% 8089,14:% &8;067<-3'43% .,% ;20&<1058913 ;2&% 6&973% ;0%

14;6,16=3'4'% '0536=':% .,;2&'32:% !>/% -?#:% 0@6,5,A9% .3B09024'&% -6-CD3..4'&%

93E.060F&C38B&'&% 810G891,'& ;0% 82,1.3.&A% 8% !>/% -?H% &% 52-F&'&% 8089,1,'&%

;23545-I3F0%;0B063.&=:%.0%.3%183%;235;2&=9&=%'0F-9%;0<106&97%83@3%<,'3.-%'05367.0F0%

8089,1,. > 9,B0'% 86-C,3%.30@E05&'0%'0532.&<&201,97%&'3AI&G8=% 8089,1(%>%'05367.4G%

8089,1%50@,16=A9%10<5-E%56=%-'3.7D3.&=%-8,5B&%&%;014D3.&=%90C.089&%096&1B&:%.0%;2&%

50@,163.&&%10<5-E,%;20C.0897%-'3.7D,398=(%>%5,..0G%2,@093%@46,%;089,163.,%J367 .,G9&%

50@,1B-:% ',B8&',67.0% -136&C&1,AI-A% ;20C.0897% 0@2,<J01. H1902% &8863501,6%

;06-C3..43% '05367.43% 8089,14% K8% 2,<6&C.4'&% 50@,1B,'&% ;06-C&6&87% 2,<6&C.43%

'05367.43% 8089,14L% .,% ;20C.0897:% ;08B067B-% ;20C.0897% =16=398=% 08.01.4'% B2&932&3'(

M06-C,3'4G%'05367.4G%8089,1%'0N39%@497%09.383.%B%O%F2-;;3%P>4;6,16=3'43%8089,14%8%

913254'&%.,;06.&936='&Q%'05367.4E%8089,101%;0%B6,88&R&B,J&&%>(H(%S<3201,([1]

T0@,1B&%14@2,6&87%;0%.38B067B&'%B2&932&='U%

V(%/92-B9-2,%KB2&89,66&C38B,=%&%;06&'32.,=L,

W(%T089-;.0897%',932&,6,:%

?(%X3FB0897%-5,63.&=%B0';0.3.9,%&<%R02'4%;2&%;20B,6&1,.&&%R02'4:%

Y(%Z,'3D&1,3'0897%1%8089,1:%
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\(%]&'&C38B03%1<,&'053G891&3%B0';0.3.9,%8%8089,10'(%

>% 08.01.0':% B B0';0.3.9,'% '05367.0F0% 8089,1, ;235^=16=A98=% 923@01,.&=U%

63FB0897% -5,63.&=% &<% R02'4% K50@,1B,% 506N.,% 14F02,97% ;2&% ;20B,6&1,.&&% R02'4L:% .3%

53R&J&9.0897:%8'3D&1,3'0897%@,<014E%B0';0.3.901(

+46&%2,88'0923.4%8635-AI&3%B0';0.3.94:%<,'3D&1,3'43%1%!>/%-?H%U%

V(%$F63205%C 1%1&53%F2,R&9,%;

2. (C6H10O5)n - ;06&8,E,2&54% ,'&60<4 &% ,'&60;3B9&.,:% '0.0'320'% B09024E%

=16=398=%,67R,-F6AB0<,(%K_2,E',6%93E.&C38B&GL;

?(%]602&5%.,92&=%NaCl K/067%93E.&C38B,=L;

Y(%"&520B,2@0.,9%.,92&= NaHCO3 K/05,%93E.&C38B,=L;

\(%/,E,20<, C12H22O11 K/,E,2%93E.&C38B&GL%

/% – F2,R&9% - -F63205:% '&.32,6:% &'339% B2&89,66&C38B-A% 892-B9-2-:% B2&89,664%

;6,89&.C,943:% C3D-GC,943(% M2&% 1<,&'053G891&&% 8% ;06&'32,'&% ;235;06,F,398=:% C90% 0.%

@-539% % 2,8;06,F,978=% 1% E,09&C.0'% ;02=5B3% &% <,% 8C39%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

8103G% 892-B9-24% -B23;6=97% ;06&'324(% KC6H10O5)n - ;23589,16=39% 80@0G% ;06&'32:% 3F0%

'063B-64% .305.0205.4% &% ;2&% 923.&&% 52-F% 0% 52-F,% &<5,A9% E,2,B932.4G% 8B2&;(%

M235;06,F,6087:% C90%50@,163.&3%5,..0F0%;06&'32,% -B23;&9%8089,1% <,% 8C39%2058913..0F0%

E,2,B932,% &% 2,<.0205.0F0% 80890=.&=% '063B-6(% NaCl, NaHCO3, C12H22O11 – &'3A9%

B2&89,66&C38B-A 892-B9-2-(% $;20C.3.&3% ;235;06,F,6087% <,% 8C39% 14892,&1,.&=% J3;0C3B%

B2&89,6601

),&@067D,=% ;20C.0897% 0N&5,6,87% 09% F2,R&9,% &% 09% B2,E',6,:% ;08B067B-% F2,R&9%

&'339% C3D-GC,9-A% 892-B9-2-:% ,% B2,E',6% – ;06&'32, B,B% &% 183% 089,67.43% B0';0.3.94%

'05367.0F0%8089,1,(%

Z,'3D&1,.&3% 08-I38916=6087% 1% 3'B089&% 60;,89.4'% 8'38&9363'(% Z,;238801B,% –

D;2&J0'%1%'39,66&C38B-A%;2388-R02'-%K2&8(VL(%>%23<-679,93%;06-C&6&87%0@2,<J4%56&.0G%

VW`'':%8%B1,52,9.4'%83C3.&3'%\E\%''(

a&8(%V. M2388-R02',%56=%;06-C3.&=%0@2,<J01%56=%&8;49,.&=%.,%

;20C.0897
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+460% ;20&<1353.0% '&B208B0;&C38B03% &8863501,.&3% 56=% 14=163.&=%

<,'3D&1,3'089&%.,;06.&936=%1%8089,1%&%E,2,B932,%1<,&'053G891&=%B0';0.3.901(

+46&%0@.,2-N3.4%.38B067B0%;2&<.,B01:%;0<106=AI&E%0;23536&97:%<,'3D,6&87%6&%

B0';0.3.94%1 &8E05.4G%8089,1U

1. M0% J139-(% M2&% <,'3D&1,.&&% 10<5-E,% '05367.4G% 8089,1% 81396339(% M2&%

<,'3D&1,.&&%B,N50F0%&<%B0';0.3.901%'05367.4G%8089,1%863FB,%&<'3.=39%0993.0B(%

),;2&'32:%=1.0%1&5.0:%B0F5,%<,'3D,.%F2,R&9(

2. M0% N&5B093B-C389&% ;2&% <,;238801B3(% )3B090243% B0';0.3.94% <.,C&9367.0%

8.&N,A9%b90%810G8910(

3. M0% '&B208B0;&C38B0'-% &8863501,.&A(% M2&% 2,88'0923.&&% ;23;,2,901:%

E020D0%1&5.0%096&C&3%B0';0.3.901(

4. M0% 2,<23<,3'089&% 0@2,<J,(% M2&% ;2&F090163.&&% ;23;,2,901% 56=%

'&B208B0;&C38B0F0%&8863501,.&=:% @460% <,'3C3.0:% C90 0@2,<J4:% 1% B090243% 10<5-E%

<,'3D,68=%2,1.0'32.0:%23N-98=%63FC3:%@3<%&<60'01:%;0%82,1.3.&A%8%0@2,<J,'&%@3<%

10<5-E,(

),% 2&8(2 – 2&8(10 ;0B,<,.4% 23<-679,94% '&B208B0;&C38B0F0% &8863501,.&=% 56=%

B,N50F0%0@2,<J,(

a&8(%W%),;06.&9367U%10<5-E%&%cd%

C12H22O11

a&8(%? ),;06.&9367U 8% C12H22O11

a&8(%Y%),;06.&9367U%10<5-E%&%cd%

NaHCO3

a&8(%\%),;06.&9367U%cd%/
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a&8(%e%%!>/%– ?H%@3<%.,;06.&936= a&8(%O%),;06.&9367U%10<5-E%&%cd%/

a&8(c%),;06.&9367U%10<5-E a&8(f%),;06.&9367U%10<5-E%&%cd%

(C6H10O5)n

a&8(%V`%),;06.&9367U%>0<5-E%&%cd%NaCl

a&8-.B&% 2-10 2,8;060N3.4% 1% ;02=5B3% ;201353.&=% &8863501,.&=(% ),% 2&8(6 56=%

82,1.3.&=% ;0B,<,.% '05367.4G% 8089,1% @3<% .,;06.&936=(% ),% 2&8(% 8 1&5.0:% C90% 10<5-E% 1%

'05367.0'%8089,13%2,8;23536=398=%5089,90C.0%2,1.0'32.0%1%1&53%C32.4E%90C3B%&%;0608%

.,%2&8-.B3:%1%<,1&8&'089&%09%2,<'32,%;-<427B,:%;0;,1D3F0%1%0@2,<3J(%),%2&8(%2 &%2&8(%3

;0B,<,.0% 1<,&'053G891&3% .,;06.&936=% P8,E,2% 93E.&C38B&GQ% 8% '05367.4'% 8089,10':% .,%

2&8( 2 1&5.0%2,8;235363.&3%10<5-E,%1%'05367.0'%8089,13:%.,%2&8(%3 '0N.0%<,'39&97:%C90%

B0';0.3.9:% &'3AI&G% ;06&'32.-A% 892-B9-2-, 1E05&9% 1% E&'&C38B03% 1<,&'053G891&3% 8%

B0';0.3.9,'&%'05367.0F0%8089,1,:%C90%;20=16=398= .,%0@2,<J,E 1%1&53%=2B0%142,N3..4E%

.&93G(%),%2&8(%4 1&5.0:% C90% 805,% 93E.&C38B,=%2,8;235363.,%2,1.0'32.0%1%1&53%D&20B&E%
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C32.4E%;0608% 8% @364'&%1B6AC3.&='&%;-<427B01% 10<5-E,(%),% 2&8(%5 &%2&8(%7 1&5.0:% C90%

F2,R&9%E,09&C.0%2,8;23536=398=%1%'05367.0'%8089,13:%1.3%<,1&8&'089&%09%2,<'32,%C3D-3B%

.,;06.&936=(%/067%9,BN3%2,8;23536=398=%1%'05367.0'%8089,13%@38;02=50C.0:%8B,;6&1,=87%

1% F2-;;4:% B,B% ;0B,<,.0% .,% 2&8(10. _2,E',6% 9,BN3% 0@2,<-39% 8% '05367.4'% 8089,10'%

E&'&C38B&3% 81=<&:% B,B% &% 0N&5,6087:% 1&5.4% ;06&'32.43% .&9&% 8% 1B2,;63.&='&% 10<5-E,:%

2&8( 9.

T6=% ;20132B&% 23<-679,94 '&B208B0;&C38B0F0% &8863501,.&=% @46&% 80;089,163.4% 8%

23<-679,9,'&%',B208B0;&C38B0F0%1&<-,67.0F0%&8863501,.&=(

>% -8601&=E% ;20&<105891,% .30@E05&'0% ;32&05&C38B&% B0.9206&201,97% 810G891,%

',932&,601%&6&%10<12,9,:%b9&'&%810G891,'&%=16=A98= :

V(810@05.,=%6&.3G.,= -8,5B,

W(;20C.0897

?(% 93;60-890GC&10897% &% 93B-C3897% 8089,101:% ,% 1% 86-C,3% ;2&'3.3.&=% &E% 1%

;,8900@2,<.0'%80890=.&&%— &%

Y(%80532N,.&3%<,'3D,..0F0%1%8089,1%%10<5-E,

S8.01.4'% =16=398=% &8;49,.&3% 0@2,<J01% .,% ;20C.0897(% ),% ;20C.0897% '05367.43%

8089,14% &88635-A9% ;2&% ;0'0I&% 2,<241.4E% ',D&.:% 8.,@N3..4E% 23132802,'&(% *90%

',D&.4%.3@067D&E%'0I.0893G%8%.,F2-<B0G%50%\``%)%%&%J3..0G%5363.&=%DB,64%.3%@0633%

`:\% )(% T6=% ;06-C3.&=% 0@2,<J01% 8% B1,52,9.4'% 83C3.&3':% '05367.4G% 8089,1%

<,;23880141,A9% 1% '39,66&C38B-A% ;2388-R02'-(% M20C.0897% .,% &<F&@% 0;23536=398=% .,%

0@2,<J,E%B1,52,9.0F0%83C3.&=%e!e%''%&%14C&86=398=%;0%R02'-63 KVL%8%@,<0G%%%l g%?`%''h%%%%%

;2&%%a g%\'' [1]
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Pl
"# (1)

_,B% &% ;235;06,F,6087:% 50@,1B,'&% 8% 6-CD&'&% ;0B,<,936='&% 0B,<,6&87% B2,E',6% &%

F2,R&9:%C90%1&5.0%.,%2&8(V1.
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7"*8+'2)9:;9

<=>:?@A

NaCl

C

'#B(-#)C#/DEF

<:G>GG@::

<:G>GG@::)1,/)C#/DEF*

1,/)D#1*C#-

<)1,/)C#/DEF*

NaHCO3

a&8(V1. M20C.0897%0@2,<J01%.,%89,9&C38B&G%&<F&@
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T,633%;0=1&6,87%.30@E05&'0897%&8863501,97%0;9&',67.43%B0.J3.92,J&&%50@,10B 1%

'05367.0'% 8089,13. ),% 2&8(V2 ;0B,<,.4% R090F2,R&&:% ;06-C3..43% ;2&% &<-C3.&&% ;05%

'&B208B0;0'% 0@2,<J01% 8% 0;9&',67.0G% B0.J3.92,J&3G 50@,10B. M0% 23<-679,9,'

&8863501,.&G%@46&%8089,163.4%F2,R&B&%K2&8(%13 ,:@L(

,L @L

a&8(V2 a,8;235363.&3%50@,10B%1%'05367.0'%8089,13%!>/%– ?H(%,L%F2,R&9:%@L%B2,E',6

7"*8+'2)&",D%,,)/%*$,%+,)5"#$%#&'+2)3!*
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,L%/235.33%<.,C3.&3%;20C.089&%;0%B0.J3.92,J&='%F2,R&9,
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H"*FJ*B)',F%+$,&-+.2)&",D%,,)/%*$,%+,)5"#$%#&'+2)3!*
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@L%%/235.33%<.,C3.&3%;20C.089&%;0%B0.J3.92,J&='%B2,E',6,

a&8( 13. >6&=.&3%50@,10B%.,%;20C.0897%'05363G

H.,6&<&2-=% F2,R&B&:% ;0B,<,..43% .,% 2&8(V?:% '0N.0% <,'39&97:% C90% 2,8;235363.&3%

;20C.089&%B2,E',6,%'0N39%@497% 0;&8,.0%;2&%;0'0I&%6&.3G.0G%'0536&:% ,% 56=% F2,R&9,:%

;2&% ;0'0I&% '390501% ',93',9&C38B0G% 89,9&89&B&:% % @460% ;06-C3.0:% C90% 56=% 0;&8,.&=%

5,..0G%<,1&8&'089&%6-CD3%183F0%;05E05&9%%R-.BJ&=%B023.7.

>%23<-679,93%&8863501,.&= @460%;06-C3.0:%C90%.,&@0633%@6,F0;2&=9.4'%1,2&,.90'%

@-539%;2&'3.3.&3%1%B,C38913%50@,1B&%56=%-;20C.3.&=%'05367.0F0%8089,1,%ed%F2,R&9,%&

35d%10<5-E,(

?/3;0B$1345C.4DCE

1. X&973% ;0% 14;6,16=3'4'% '0536='(% i<5(% W-3:% ;3232,@09,..03% &% 50;06.3..03(% M05%

235( j(i(kB63..&B,%&%>(H(S<3201,(%%–!(U%!,D&.089203.&3:%VfOV(

2. /;3J&,67.43% 93E.060F&&% 6&97=l*(m("&.&:% H(!(Z,2-@&.:% >(H(a4@B&.(-!(Ui<5-10%

!"#$%&'()(*(+,-',.,:%W`V`-367 8.

3. S80@43% 1&54% 6&97=U% B2,9B&3% 8;2,10C.43% ',932&,64% l% "0601&.% /(j(l% 23;2&.9.03%

108;20&<1353.&3%&<5,.&=%Vf\fF(%–!(U%*B06&9:%W`VV(%– YeY%8(

4. !3905&C38B&3% -B,<,.&=% % B% 6,@02,902.4'% 2,@09,'% ;0% B-28-% P#3E.060F&&% &%

0@02-501,.&3% 8;3J&,67.4E% 1&501% 6&97=Q% >(H(% a4@B&.:% n(H(% /93;,.01:% ;05% 235(%

*(m(%"&.&:%!08B1,:%!"#$%&'(%)(*(%+,-',.,%W``e%F05(


