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6789 1. .,  !"#. $.-%. "!& , (:;<=8  .0., 68>?@A (.B., 3:C<=DC8 %. . 

'($&#!)$*+,""(, "!&-"(, &-),.#,"/, 0,+,)(-1!+ !2$ /3 2("!45"63 "!&-"(-

/$$4,#(+!*,45$ /3 /"$*/*&* $!#(+(#$*+! / +/"(7)!#!)$*+! 8($$,45%(2! !#,9//  

(1)!$"(#!)) 

 
 !"!#$%.) ,-./01232- (440-5*637(8 *9-7-7* 60(:7(- +(7-,3017;< /5*=,-7(8 73 >(.(?*-<(+(@-4?(, 

=(*<(+(@-4?(8 4*4236 6(7*+32-,(30*6 ( (< *,A37*0-B2(@-4?/C *9-7?/. 

&'()!*+! ,'-*$: 7-?*,7-6;- /5*=,-7(:, =-.*B347*421, >(.(?*-<(+(@-4?(- B*?3.32-0(, 5-A/4239(*7-

73: *9-7?3 

 

Summary.  The studies evaluated the impact of fertilizers on physico-chemical, biochemical composition of 

wine and sensory evaluation. 

Keywords: foliar fertilizer, safety, physical and chemical characteristics, tasting score 

 

.*!/!01!. )(7*A,357*- ,342-7(- 4/D-426-77;+ *=,3.*+ ,-3A(,/-2 73 /40*6(: 4,--

5;, *=E-5(7:CD-8 >3?2*,; ,3.0(@7*A* B,*(4<*F5-7(:: 3=(*2(@-4?(- – ?0(+32(@-4?(-, 

B*@6-77;-, *,*A,3>(@-4?(-; =(*2(@-4?(- – >(2*A-77;- B,:+*A* ( ?*46-77*A* 5-8426(:, 

.**A-77;- ( 372,*B*A-77;-. 

)0(:7(- G?*0*A(@-4?(< >3?2*,*6 +*F7* /4(0(21 (0( *403=(21 4 B*+*D1C 3A,*2-<-

7(@-4?(< B,(-+*6, B,(+-7-7(: G>>-?2(67;< ( =-.*B347;< 50: *?,/F3CD-8 4,-5; +(7--

,3017;< /5*=,-7(8 ( 4,-5426 .3D(2; ,342-7(8 *2 6,-5(2-0-8 ( =*0-.7-8, 7*6;< 4*,2*6, 

/42*8@(6;< ? 7-=03A*B,(:27;+ /40*6(:+ (+*,*.3+, .34/<-, =*0-.7:+), 4B*4*=3+ >*,+(-

,*637(: ?/42*6 ( /<*53 .3 7(+(. 

)-41 ?*+B0-?4 3A,*2-<7(@-4?(< +-,*B,(:2(8 5*0F-7 =;21 *,(-72(,*637 73 B*6;-

H-7(- /42*8@(6*42( ?/42*6 ? +*,*.3+, B-,-B353+ 2-+B-,32/,, .34/<3+. ' 6 G2*+ ?*+B0-?-

4- *4*=3: ,*01 B,(7350-F(2 *B2(+(.39(( +(7-,3017*A* B(237(: 6(7*A,357(?*6. 

) 46:.( 4 6;H-(.0*F-77;+, E:F<G 73H(< (440-5*637(8 :6(0:0*41 (./@-7(- B,(-

+-7-7(: 7-?*,7-6;< /5*=,-7(8 73 ?0344(@-4?*+ 4*,2- I3,5*7- 6 /40*6(:< �J «�=,3/-

"C,4*».  

) H8;8ID (440-5*637(8 6<*5(0*: 

- (./@(21 73?*B0-7(- 43<3,*6 ( ?(40*2 :A*53+( 6(7*A,357*A* ,342-7(: B,( *=,3=*2-

?- 7-?*,7-6;+( B*5?*,+?3+(; 

- *9-7(21 60(:7(- 7-?*,7-6;< /5*=,-7(8 73 *,A37*0-B2(@-4?(- B*?3.32-0( 6(7*+3-

2-,(30*6; 

- (440-5*6321 >(.(?*-<(+(@-4?(- B*?3.32-0( ( (< 60(:7(- 73 ?3@-426* B*0/@-7-

7;< 6(7; 

- (./@(21 60(:7(- B,(+-7:-+;< /5*=,-7(8 73 >*,+(,*637(- 3,*+32(@-4?*A* ?*+-

B0-?43 6(7*+32-,(30*6, *,A37(@-4?(< ?(40*2, ?3? *47*67;< B*?3.32-0-8 ?3@-4263 B*0/-

@-77;< *=,3.9*6. 

 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. K=,3.9; 6(7*A,353 4*,23 I3,5*7- *2=(,30(41 4 

B,*(.6*5426-77;< /@342?*6 �J «�=,3/ "C,4*», ?*2*,3: ,34B*03A3-24: 6 �-,7*+*,4?*8 

.*7- 6(7*A,353,4263, B-,6*8 B*5.*7-, ?*2*,3: 6?0C@3-2 A*,*53 �*6*,*44(84?, #-0-75F(? 

(  /3B4(74?(8 ,38*7. $(42-+3 6-5-7(: 6(7*A,357;< ?/42*6 7-/?,;673:. K=,3=*2?3 6(7*-

A,353 7-?*,7-6;+( B*5?*,+?3+( B,*<*5(03 B* 40-5/CD-8 4<-+- (23=0. 1). 
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 3=0(93 1 – $<-+3 *B;23 B* *=,3=*2?- 63,(372*6 4*,23 6(7*A,353 I3,5*7-  

6 �J «�=,3/ "C,4*», 2012 A. 
 

),-+: *=,3=*2?( 

$<-+3 *B;23 L-,-5  

96-2-7(-+ 
�?2(67;8 ,*42 :A*5 &3 56- 7-5-0( 5* 4*.,-637(:

%*72,*01 

(=-. *=,3=*2*?) 
- - - 

)3,(372 M1 

#/+32 Na/K  

(1 0/A3) + !-3-

4(0 +(?,* A(5-

,* N*, (1 0/) 

#/+32 Na/K (1 0/A3) #/+32) Na/K (1 0/A3) +  

!-34(0 A(5,* +(?4 (1 0/A3) 

)3,(372 M2 #/+32 Na/K  

(1 0/A3) 

#/+32 Na/K (1 0/A3) + !-3-

4(0 A(5,* Mo (1 0/A3) 

#/+32 Na/K (1 0/A3) + !-34(0 

+(?,* A(5,* Fe (1 0/A3 –  

B-,-5 4*.,-637(-+) 

)3,(372 M3 #/+32 Na/K 

(1 0/A3) 

#/+32 Na/K (1 0/A3) + !-3-

4(0 A(5,* Mg (1 0/A3) 

#/+32 Na/K (1 0/A3) + !-34(0 

+(?,* A(5,* Mn (1 0/A3) 

 

!344+32,(63-+;- 6(5; +(?,*/5*=,-7(8 B,-542360-7; ,3.7;+ 4*4236*+ ( (+-C2 

,3.0(@7*- 73.73@-7(-. #/+32 ?30(:/732,(: 4 +(?,*G0-+-723+( *27*4(24: ? ?*+B0-?47;+ 

*,A37*+(7-,3017;+ B,-B3,323+, ?*2*,;8 5*B*07(2-017* *=*A3D3-24: +(?,*G0-+-723+(, 

6 ?*+B0-?43< 4 A(5,*?4(G2(0(5-75(>*4>*7*6*8 ?(40*2*8 (KO"J) B* 4B-9(3017*8 2-<7*-

0*A((, ?*2*,3: B*.6*0:-2 +(?,*G0-+-723+ 73<*5(214: 6 >*,+- *,A37*+(7-,3017;< 4*-

-5(7-7(8 (2.-. <-0327;< 4*-5(7-7(:<) ( 0-A?* /463(63214: ,342-7(:+(. "REASIL"– 6;4*-

?*G>>-?2(67*- ?*+B0-?47*- F(5?*- *,A37*+(7-,3017*- /5*=,-7(-. "-8426/CD(- 6-D--

4263, 6<*5:D(- 6 -A* 4*4236 6*.5-8426/-2 73 ,342-7(- 4,3./ B* 7-4?*01?(+ 73B,360-7(:+:  

%*+B0-?4 *,A37(@-4?(< ?(40*2 (0(+*773:, :723,73:, L - 0(.(7, A(5,*?4(G2(0(5-7-

5(->*4>*7*63:) 42(+/0(,/-2 ( 3?2(6(.(,/-2 64- *=+-77;- B,*9-44; 6 ,342-7((, +*=(0(-

.(,/-2 (++/77/C 4(42-+/, /6-0(@(63-2 B,*7(93-+*421 ?0-2*@7*8 +-+=,37;, /4?*,:-2 

5;<37(- ,342-7(: ( B*6;H3-2 G7-,A-2(?/ ,342(2-017*8 ?0-2?(. 

%*+B0-?4 6(23+(7*6 A,/BB; ) ()1, )3, )12) ( 34?*,=(7*63: ?(40*23 (6(23+(7 $) 

/4?*,:-2 +-23=*0(@-4?(- ,-3?9(( 6 ,342-7(( ( 42(+/0(,/-2 ,*42 +*D7*8 ?*,7-6*8 4(4-

2-+;, 4B*4*=426/-2 +3?4(+3017*+/ /463(637(C ?*,7:+( ,342-7(8 64-< 7-*=<*5(+;< 

G0-+-72*6 B(237(: (. B*@6;.  

L,( (440-5*637(( >(.(?*-<(+(@-4?*A* 4*42363 4/4-0 ( 6(7*+32-,(30*6 *B,-5-0:0(: 

– 43<3,3 6 6(7*A,35- B* #K$  27198-87; 

– 43<3,3, G2(0*6;8 4B(,2, 2(2,/-+;- ( 0-2/@(- ?(40*2;, 5(*?4(5 4-,; – 4**26-242-

6-77* B* #K$  13192, #K$  ! 51621, #K$  ! 51653, #K$  ! 51654; 

– 3,*+32(@-4?(- 6-D-4263 – +-2*5*+ A3.*6*8 <,*+32*A,3>(( 73 B,(=*,- «%,(42300 

2000P»; 

– *,A37*0-B2(@-4?(8 3730(. – B* 10-=3017*8 4(42-+- *9-7*? 5-A/4239(*77*8 ?*-

+(44(-8 73/@7*A* 9-72,3 6(7*5-0(: #�� $%&�''$() !*44-01<*.3?35-+((; 

– *,A37(@-4?(- ?(40*2;, 3+(7*?(40*2;, 6(23+(7;, ?32(*7; D-0*@7;< +-2300*6 – 

+-2*5*+ ?3B(00:,7*A* G0-?2,*>*,-.3 73 B,(=*,- «%3B-01 – 103 ( 105», B* A*42(,*637-

7;+ +-2*5(?3+ (*,A37(@-4?(- ?(40*2;) ( +-2*5(?3+, ,3.,3=*2377;+ 6 73/@7*+ 9-72,- 

6(7*5-0(: ( B,*=0-+7*-(440-5*632-014?*8 03=*,32*,(( #�� $%&�''$() !*44-01<*.3-

?35-+((. 
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 !89':%$%+ 1 -3,9;/!01!.!-./01232; >(.(?*-<(+(@-4?(< (440-5*637(8 B*?3.3-

0(, @2* +344*63: ?*79-72,39(:  43<3,*6 – *47*67*A* B*?3.32-0: ?3@-4263 6(7*A,353, ?3? 

4;,1: 50: 6(7*5-0(:, 73<*5(0341 73 /,*67- 18,2 – 23,9 A/100 4+
3
, @2* A*6*,(2 * -A* ?*7-

5(9(*77*42(. K573?*, B,( 67-4-7(( 7-?*,7-6;< B,-B3,32*6 6 ,3.0(@7;< ?*79-72,39(:< 

( 4*42363<, 73?*B0-7(- 43<3,*6 .3+-27* /6-0(@(630*41.  3?, 6 4,367-7(( 4 ?*72,*0-+, 

A5- ?*79-72,39(: 43<3,*6 4*4236(03 18,2 A/4+
3
, 6 63,(372- M3, A5- *=,3=*2?3 6-0341 

B,-B3,323+( #/+32 Na/K, !-34(0 A(5,* Mg, !-34(0 +(?,* A(5,* Mn, G2*2 B*?3.32-01 73-

<*5(04: 73 /,*67- 23,9 A/4+
3
. ) G2*+ F- 63,(372- *2+-@30*41 ( 43+*- 6;4*?*- .73@-7(- 

,� 73 /,*67- 3,5. 

 

 
!(4. 1. P344*63: ?*79-72,39(: 43<3,*6 ( 2(2,/-+;< ?(40*2 6 4/40- 6(7*A,353  

4*,23 I3,5*7-, �J «�=,3/ "C,4*», 2012A. 

 

)* 64-< *=,3.93< *2+-@-73 /+-,-773: ?*79-72,39(: 2(2,/-+;< ?(40*2 4,6-7,9 A/5+
3
. 

%3? 6(57* (. ,(4. 1, B,:+*8 .36(4(+*42( +-F5/ B,(+-7-7(-+ 7-?*,7-6;< /5*=,-7(8 ( 

+344*6*8 ?*79-72,39(-8 2(2,/-+;< ?(40*2 7-2.  3? 6 ?*72,*0- *2+-@3-24: (< +3?4(+301-

7*- 4*5-,F37(- - 7,9 A/5+
3
, 6 63,(3723< M1 ( M2 *7( 4*4236(0( 6,5 ( 7,8 A/5+

3 
4**26-242-

6-77*. P(7(+3017*- ?*0(@-426* 2(2,/-+;< ?(40*2 - 4,6 A/5+
3
, *2+-@30*41 6 63,(372-, 6 

?*2*,*+ 6(7*A,35 *=,3=32;6304: #/+32 Na/K, !-34(0 A(5,* Mg, !-34(0 +(?,* A(5,* Mn. 

�?2(673: ?(40*27*421, *47*67*8 B*?3.32-01 ?3@-4263 6(7*A,357*A* 4/403, 73<*5(04: 

6 5(3B3.*7- 3,1-3,5, @2* B*.6*0(0* B,*A7*.(,*6321 /42*8@(6*421 ? >-,+-7232(67;+ B,*-

9-443+ ( =3?2-,(3017;+ .3=*0-637(:+ =/5/D-A* 6(73 (,(4. 1). 

P3?4(+30173: ?*79-72,39(: *,A37(@-4?(< ?(40*2 *2+-@30341 6 63,(372-, A5- 6(7*-

A,35 7- =;0 *=,3=*237 7-?*,7-6;+( /5*=,-7(:+( #/+32 Na/K + !-34(0 A(5,* Mo + !-3-

4(0 +(?,* A(5,* Fe 10,8 A/5+
3
. K47*67/C 4/++/ ?(40*2 4*4236(03 6(773: ?(40*23 5,3 - 



�������  !�"� #�� $%&�''$().  *+. 4. 2013 

 

23

7,8A/5+
3
.  3?F-, 73 4/++/ B*60(:03 :=0*@73: ?(40*23, *=73,/F-773: 6 5(3B3.*7- -1,7 - 3,1 

A/5+
3
. P*0*@73: (0,1-0,35 A/5+

3
) ( 0(+*773: (0,25-0,33 A/5+

3
) ?(40*2; 73<*5(0(41 6 7-.73-

@(2-017;< ?*0(@-4263<. 

'. ,-./01232*6 (440-5*637(8 6(57*, @2* 4*6+-427*- B,(+-7-7(- /5*=,-7(8 #/+32 ( 

!-34(0 /6-0(@(630* ?*79-72,39(( *,A37(@-4?(< ?(40*2 6 6(7*A,35- 2-<7(@-4?*8 4235(( 

.,-0*42( 73 1,3-2,8 A/5+
3
. 

L,*6-5-77;8 >(.(?*-<(+(@-4?(8 3730(. B*?3.30, @2* 6(7*+32-,(30; (+-C2 6;4*-

?/C  4B(,2/*.7*421, @2* 46:.37* 4 =*01H(+ 4*5-,F37(-+ 43<3,3 6 6(7*A,35-. %,-B*421 

(440-5*6377;< *=,3.9*6 ?*0-=30341 *2 12,0 5* 15,1 *=.%, @2* :60:-24: 5*6*017* 6;4*?(+ 

B*?3.32-0-+ 50: 42*0*6;< 6(7 ( *26-@3-2 2,-=*637(:+ #K$ 3 (23=0.2). L,(@-+, +3?4(-

+30173: ?*79-72,39(: 4B(,23 *2+-@30341 6 63,(372- M3, 6(7*A,35 *=,3=*237 #/+32 Na/K, 

!-34(0 A(5,* Mg, !-34(0 +(?,* A(5,* Mn, A5- =;03 .3>(?4(,*6373 ( 43+3: 6;4*?3: 43<3-

,(42*421 - 23,9 A/4+
3
. 

K423017;- >(.(?*-<(+(@-4?(- B*?3.32-0( 6(7*+32-,(30*6, 23?(- ?3?, 2(2,/-+3: 

?(40*27*421 ( 0-2/@(- ?(40*2;, 73<*5(0(41 6 B,-5-03< – 7,3–8,9 A/5+
3
 ( 0,68–0,78 +A/5+

3
 

4**26-2426-77*. 

L,*6-5-773: 5-A/4239(: B*?3.303, @2* 64- *=,3.9; (+-0( 46-20*-4*0*+-77/C *?,3-

4?/ 4 .-0-7*632;+ *22-7?*+, 6 7(< *24/2426*630( 2*73 *?(40-77*42(. !3.0(@(:, 6 *47*6-

7*+, 4*42*:0( 6 *4*=-77*42:< 6?/43 ( 3,*+323. P3?4(+30173: 5-A/4239(*773: *9-7?3, 

4,-5( 64-< *B;27;< +32-,(30*6, =;03 <3,3?2-,73 50: 63,(3723 M2 – 7,9 =3003. "377*+/ 

*=,3.9/ <3,3?2-,7;  40*F7;8 4*,2*6*8 3,*+32, 4 *22-7?3+( .-0-7;< :=0*?, =37373, B*0--

6;< 96-2*6, B*07;8, *?,/A0;8, +:A?(8 6?/4. K423017;- *B;27;- *=,3.9; B,-6.*H0( ?*7-

2,*01 – 7,6 =3003, ( (+-0( 7-.73@(2-017;- *4*=-77*42( 6 3,*+32- ( 6?/4-. 

 

 3=0(93 2 – J(.(?*-<(+(@-4?(- B*?3.32-0( 732/,3017;< 4/<(< 6(7*+32-,(30*6  

(. 6(7*A,353 4*,23 I3,5*7-, �J «�=,3/ "C,4*», 2012 A. 

 

L,-B3,32, 

?*79-72,39(( 

$B(,2, 

% *= 

,�  (2,/-+;-  

?(40*2;, 

A/5+
3
 

Q-2/@(-  

?(40*2;, 

A/5+
3
 

SO2, 

+A/5+
3
 

"-A/4239(*773: 

*9-7?3, 

=300 

%*72,*01 

(=-. *=,3=*-

2*?) 

12,0 3,0 8,9 0,78 91,0 7,6 

)3,(372 M1 12,8 3,2 7,3 0,71 82,6 7,8 

)3,(372 M2 13,1 3,0 8,1 0,81 95,9 7,9 

)3,(372 M3 15,1 3,3 7,8 0,68 84,2 7,7 

 

�,*6-71 ,� 6 6(7*+32-,(303< 6;:60-7 6 B,-5-03< 3,0–3,3, @2* B*?3.30* 9-0-4**=-

,3.7*421 4/01>(2(,*637(: 6(73 5* /,*67: 75–100 +A/5+
3
, ?*2*,;8 +*F-2 *=-4B-@(21 /4-

2*8@(6*421 ? =(*<(+(@-4?(+ ( +(?,*=(*0*A(@-4?(+ B,*9-443+.  

%*79-72,39(: ( 4**27*H-7(- *,A37(@-4?(< ?(40*2 :60:-24: 63F7*8 <3,3?2-,(42(-

?*8, 7-4/D-8 =*01H/C (7>*,+39(C * B,*9-443<, B,*(4<*5:D(< 6 6(7-. ) 73H(< (440--

5*637(:< ?*0(@-426* 6(77*8 ?(40*2; 1,5–4,83 A/5+
3
, B,-*=03530* 735 4*5-,F37(-+ :=-

0*@7*8 - 1,74–2,71 A/5+
3
. ) 2*F- 6,-+:, 4*B*42360:: *,A37*0-B2(@-4?(- <3,3?2-,(42(?( 

*=,3.9*6 4 4*5-,F37(-+ *,A37(@-4?(< ?(40*2, 4237*6(24: *@-6(57;+, @2* 50: 47(F-7(: 

?(40*27*42( 7-*=<*5(+* B,*6-5-7(- :=0*@7*-+*0*@7*A* =,*F-7(: (,(4. 2). 
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!(4. 2. P344*63: ?*79-72,39(: *,A37(@-4?(< ?(40*2 ( 5-A/4239(*773: *9-7?3  

6(7*+32-,(30*6 4*,23 I3,5*7- 6 *B;2- B* *=,3=*2?- 6(7*A,353 7-?*,7-6;+(  

/5*=,-7(:+(, �J «�=,3/ "C,4*», 2012A. 

 

%*79-72,39(: :723,7*8 ?(40*2;, ?*2*,3: *=,3./-24: ?3? 62*,(@7;8 B,*5/?2 4B(,-

2*6*A* =,*F-7(:, 4*4236(03 0,12-0,9 A/5+
3
.  

Q(+*773: ?(40*23, 4*5-,F3D3:4: 6 6(7-, 0-A?* ,3.,/H3-24: =3?2-,(:+( ( B*G2*+/ 

7- B,-542360:-2 4*=*8 /42*8@(6/C 4*42367/C @3421 6(73. ) 3730(.(,/-+;< 42*0*6;< 4/-

<(< 6(7*+32-,(303< 4*5-,F37(- 0(+*77*8 ?(40*2; *2+-@-7* 6 ?*79-72,39(( 0,21– 

-0,55 A/5+
3
. 

$*A0347* #K$  ! 52523-2006 6 42*0*6;< 4/<(< 6(7*+32-,(303< +344*63: ?*79-7-

2,39(: 0(+*77*8 ?(40*2; 7- 5*0F73 B,-6;H321 1,0 A/5+
3
, (. @-A* 40-5/-2 6;6*5, @2* 537-

7;- *=,3.9; 6;,3=*237; 4 4*=0C5-7(-+ 64-< B,36(0 ?0344(@-4?*A* 6(7*5-0(:. 

�?4/473: ?(40*23, 23?F- :60:CD3:4: B,*5/?2*+ 62*,(@7*A* =,*F-7(: ( <3,3?2-,(-

./CD3: 0-2/@/C ?(40*27*421, =;03 *=73,/F-73 6 7-6;4*?(< ?*79-72,39(:<, 7- /</5-

H3CD(< ?3@-426* 6(7*+32-,(30*6  0,4–0,91 A/5+
3
. 

) 63,(372- M1 /4237*60-73 6;4*?3: ?*79-72,39(: +*0*@7*8 ?(40*2; 1,71 A/5+
3
, 6 

4,367-7(( 4 *423017;+( 63,(3723+(, A5- -R 5(3B3.*7 4*4236(0 0,3–0,63A/5+
3
. O2* A*6*,(2 

* B,*9-44- :=0*@7*-+*0*@7*A* =,*F-7(: B,*2-?3CD-+ 6 5377*+ *=,3.9- 6(73. 

�730(. 3,*+32(@-4?*A* ?*+B0-?43 (440-5/-+;< *=,3.9*6, B*?3.30, @2* +344*63: 

?*79-72,39(: 39-23015-A(53 6 6(7*+32-,(303< 73<*5(0341 6 B,-5-03< 8,6–41,2 +A/5+
3
 ( 

=;03 73(=*01H-8 6 *=,3.9- 4 ?*72,*0-+ (,(4. 3). 
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!(4. 3. P344*63: ?*79-72,39(: 3,*+32(@-4?(< 6-D-426 ( 5-A/4239(*773: *9-7?3 

6(7*+32-,(30*6 4*,23 I3,5*7- 6 *B;2- B* *=,3=*2?- 6(7*A,353 7-?*,7-6;+(  

/5*=,-7(:+(, �J «�=,3/ "C,4*», 2012A. 

 

P3?4(+3017*- ?*0(@-426* 2,3-=/2(0-7A0(?*0:, 6-D-4263 46(5-2-01426/CD-A* * 

B,*<*F5-7(( 4B(,2*6*A* =,*F-7(:, *2+-@-7* 6 63,(3723< M1 (140,2 +A/5+
3
) ( M2  

(142,9 +A/5+
3
). 

P344*6;- ?*79-72,39(( ,3.0(@7;< 6;4H(< 4B(,2*6 73<*5(0(41 6 5(3B3.*7-:  

1-B,*B37*0 – 88,1-101,6 +A/5+
3
, (.*=/237*0 – 31,2–45,0 +A/5+

3
, 1-=/237*0 – 2,0-3,1 +A/5+

3
, 

1-3+(0*0 - 1,5-3,6 +A/5+
3
, 1-A-?437*0  – 4,2–5,9 +A/5+

3
. %*79-72,39(: (.*3+(0*6*A* 4B(,-

23 73 B*,:5*? B,-6;H303 *423017;- ?*+B*7-72; ( 5*42(A303 +3?4(+3017*8 ?*79-72,3-

9(( – 282,3 +A/5+
3
 6 63,(372- M 3, A5- 6(7*A,35, =;0 *=,3=*237  B,-B3,323+( #/+32 Na/K, 

!-34(0 A(5,* Mg, !-34(0 +(?,* A(5,* Mn. 

$/++3 ?*79-72,39(8 40*F7;< G>(,*6, *=0353CD(< B,(:27;+ 3,*+32*+ - +-2(0-

39-2323, G2(0=/2(,323, G2(0630-,(323, G2(0?3B,(7323, G2(0?3B,(0323, G2(003?2323, 73<*-

5(0(41 73 /,*67- 28,4–41,0 +A/5+
3
. $*5-,F37(- G2(039-2323 *2+-@-7* 73 B*,:5*? 6;H- 

4,-57-8 ?*79-72,39(( G>(,*6 – 12,3–16,1 +A/5+
3
. 
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P344*6;- ?*79-72,39(( 39-230-8 ( 3015-A(5*6 73<*5(0(41 73 /,*67-: 3015-A(5; – 

10,1–-23,9 +A/5+
3
, 39-230( – 0,1–3,5 +A/5+

3
.  

)* 64-< *=,3.93< 6(7*+32-,(30*6 *B,-5-0-7* B,(4/2426(- 62*,(@7;< B,*5/?2*6 

=,*F-7(: 39-2*(73 ( 5(39-2(03. P3?4(+30173: ?*79-72,39(: 5(39-2(03 ( 39-2*(73 4*-

4236(03 2,1 ( 6,6 +A/5+
3
 4**26-2426-77*, @2* 7- B*60(:0* 73 3,*+32(?/ (4B;2/-+;< 6(7*-

+32-,(30*6. 

 

.+*-/+. L,*6-5-77;- (440-5*637(: B*.6*0(0( /4237*6(21 40-5/CD--: 

- B,(+-7-7(- 7-?*,7-6;< /5*=,-7(8 B*.6*0(0* /6-0(@(21 +344*6/C ?*79-72,39(C 

43<3,*6, 3 B,(+-7-7(- #/+32 Na/K 4*6+-427* 4  !-34(0 A(5,* Mg  ( !-34(0 +(?,* A(5,* 

Mn 6 63,(372- M3, 6 >3./ 3?2(67*A* ,*423 :A*5 ( 6 ?*79- 6-A-239((, 23?F- 4/D-426-77* 

47(.(0* 2(2,/-+/C ?(40*27*421; 

- (4B*01.*637(- 7-?*,7-6;< /5*=,-7(8 #/+32 Na/K + !-34(0 A(5,* Mo + !-34(0 

+(?,* A(5,* Fe (63,(372 M2) B*0*F(2-017* *2,3.(0*41 73 5-A/4239(*77*8 *9-7?- *=,3.-

93, 3 23?F- 73 73?*B0-7(- *,A37(@-4?(< ?(40*2; 

- 67-4-7(- /5*=,-7(8 #/+32 Na/K 4*6+-427* 4  !-34(0 A(5,* Mg  ( !-34(0 +(?,* 

A(5,* Mn 6 63,(372- M3 B*6;4(0* *=D/C 4/++/ 3,*+32(@-4?(< 6-D-426, @2*, *573?*, 7- 

B*60(:0* 73 3,*+32(?/ 5-A/42(,/-+*A* *=,3.93.  

 


