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(;51. :!)2*4*, < 2!)"!) 

 
 !"!#$%. $*,-./01(- ,*2345167 ,89 5*:8*;-1(9 .023-1(9+( <(1*:.0,0 =*.+ Na, K, Ca, Mg < 5*><- 

( 2**31*?-1(- +-/,4 @3(+( @8-+-130+( < <(1- (<(1*+03-.(08-) 5*,>(1-1* < 5-.<4A *>-.-,B 28*/16+ 01-

30:*1(23(>-2C(+ <D0(+**31*?-1(9+ 30C(7 50., C0C 103.(E–C08(E, C08BF(E–+0:1(E ( C08(E–C08BF(E. 

&'()!*+! ,'-*$: 5*><0, <(1*:.0,, <(1*, +0C.*-8-+-136 
 

Summary. content available for plant uptake grape forms na, k, ca, mg in the soil and the relationship be-

tween these elements in wine (wine stocks) is subject primarily complex antagonistic relationship pairs such as so-

dium potassium, calcium, magnesium and potassium-calcium. 

 Key words: soil, grapes, wine, makroelementy 
 

.*!/!01!. $*:8021* +(.*<*+4 *5634, 0108(D *2303*>167 C*1F-13.0F(E +-3088*< < 

<(1- 5.*<*,93 2 F-8BA *5.-,-8-1(9 2*,-./01(9 (7 ,*5423(+67 5.-,-8*< ,89 @C25*.30, 

,89 C*13.*89 *2303*>167 C*130+(1013*<, ,89 C*13.*89 D0 2*,-./01(-+ +-3088*< < 1-C*-

3*.67 2*897, C*3*.6- ,*G0<89A3 < 3->-1(- 3-71*8*:(>-2C(7 5.*F-22*< (30.3.03 C08BF(9 – 

,89 230G(8(D0F(( <(1, C08BF(E ( 103.(E – < 2*230<- G-13*1(30), ,89 *5.-,-8-1(9 (7 <8(9-

1(9 10 0.*+03(>-2C(- 2<*E23<0 ( C0>-23<* <(10 [1, 2, 3, 4, 5]. 

H1*:*<-C*<*E *563 <(1*,-8(9 4G-,(3-8B1* 2<(,-3-8B23<4-3, >3* C0>-23<* <(10, <*–

5-.<67 *G428*<8-1* 3-71*8*:(-E -:* 5.(:*3*<8-1(9, <*–<3*.67 D0<(2(3 *3 *2*G-11*23-E 

<(1*:.0,0, 5*2345(<?-:* 10 5-.-.0G*3C4. I*, @3(+( *2*G-11*239+( 28-,4-3 5*1(+03B 

3(5 *G+-10 <-;-23<, 3*:* (8( (1*:* 2*.30, =0C3*.6 <1-?1-E 2.-,6, < >0231*23( *2*G-1-

1*23( 5*><-11*:* 5(301(9 [6]. 

J-8BA .0G*36 G68* .0D.0G*303B +-3*,(C4 +*1(3*.(1:0 C08(9, C08BF(9, +0:1(9 ( 10-

3.(9 < 2(23-+- 5*><0–<(1*:.0,–<(1*, ,89 *53(+(D0F(( <6G*.0 4>023C*< (,89 D0C80,C( 

<(1*:.0,167 1020/,-1(E) 5.( 2*D,01(( F-8-<67 26.B-<67 D*1, *2*G-11* 5.( <6.0;(<0-

1(( <(1*:.0,0 ,89 5.*(D<*,23<0 <(1 C*13.*8(.4-+67 10(+-1*<01(E 5* 5.*(27*/,-1(A. 

!-?-1(- ,011*E D0,0>( 5*+*/-3 25.*:1*D(.*<03B 23-5-1B 10C*58-1(9 Na, K, Ca, Mg 

< <(1*5.*,4CF((, 5*84>-11*E (D <(1*:.0,0, <6.0;-11*:* 10 3*+ (8( (1*+ D-+-8B1*+ 

4>023C-. K30 <D0(+*2<9DB 5*+*/-3 (DG-/03B 5*20,C( <(1*:.0,167 C423*< 10 *2*G* *502-

167 (2 3*>C( D.-1(9 2*,-./01(9 Na, K, Ca, Mg) D-+-8B167 4>023C07. 
 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. ) 7*,- 5.*<-,-1(9 .0G*36 G68( 5.*0108(D(.*-

<016 *G.0DF6 5*><6 ( <(1*+03-.(086 (D <(1*:.0,0 10 2*,-./01(- K, Ca, Mg ( Na. 

LGM-C3*+ (228-,*<01(E G68(: 

– *G.0DF6 5*><6 2 *563167 4>023C*< <(1*:.0,167 1020/,-1(E ��J «')() (+. 

).�.  0(.*<0» (L,-22C09 *G8., 5:3.  0(.*<*), $ L) «N-.-:*<2C*-» (&0C0.5032C09 *G8.,  

:. N-.-:*<*), 0:.*=(.+0 2*<7*D «N-8*D-.2C(E» (O-.2*12C09 *G8., 2. "1-5.*<2C*-). 

– <(1*+03-.(086 (D <(1*:.0,0, <6.0;-11*:* 10 *563167 4>023C07  <6?-5-.->(2-

8-1167 7*D9E23<, 28-,4A;(7 C8*1*<: P0.,*1- VCR–10, $*<(1B*1 108, I(1* G801 VCR–5, 

!(28(1: VCR–3, !(28(1: 2071, I(1* 140. 1–84, %0G-.1- $*<(1B*1 VCR–8, H-.8* VCR–1. 
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L3G*. 5*><-1167 *G.0DF*< ( *5.-,-8-1(- 2*,-./01(9 K, Ca, Mg ( Na 5.*<*,(8( 5* 

+-3*,(C- #*24,0.23<-1167 2301,0.3*< [7, 8, 9, 10]. LG.0DF6 <(1*+03-.(08*< 5.*?8( 

5.-,<0.(3-8B14A *G.0G*3C4 7*8*,*+ ( G68( 5.*0108(D(.*<016 10 2*,-./01(- +0C.*@8--

+-13*< 5* 28-,4A;(+ +-3*,(C0+ [11, 12, 13, 14]. �108(D 2*,-./01(9 +0C.*@8-+-13*< 

5.*<*,(829 10 03*+1*–0G2*.GF(*11*+ 25-C3.*=*3*+-3.- $–115H1. 

 

23,89/!01! #!:8';%$%-*. =!+). – 9<89-329 *,1(+ (D 10(G*8-- .025.*23.01-1167 < 

5.(.*,- @8-+-13*<. �:* 2*,-./01(- < 8(3*2=-.- 2*230<89-3 2,6%, 0 < 5*><07 – 1,36% *3 

*G;-E +0226. )(1*:.0, -/-:*,1* 42<0(<0-3 (D 5*><6 ,89 =*.+(.*<01(9 4.*/09 *3 50 ,* 

200 C:/:0 K2O. K3( F(=.6 D10>(3-8B1* C*8-G8A329 5* :*,0+ < D0<(2(+*23( *3 <-8(>(16 

4.*/09, -:* C0>-23<0 ( 2*23*91(9 <(1*:.0,167 1020/,-1(E. $.-,1(E G(*8*:(>-2C(E <6-

1*2 K2O (D 1 3*116 :.*D,-E 2*230<89-3 5–8 C: [15, 16]. 

H1*:(+( (228-,*<01(9+( 42301*<8-1*, >3* C.0216- 2*.30 2*,-./03 ( <61*293 C08(9 

G*8B?- >-+ G-86-, 0 2*.30 3-71(>-2C*:* 105.0<8-1(9 (25*8BD*<01(9 – G*8B?- >-+ 23*8*-

<6- [5, 6, 15, 16]. 

�-2+*3.9 10 3*, >3* <(1*:.0,1*- .023-1(- 9<89-329 C08(-=(8*+, C0C G(*8*:(>-2C(E 

*GM-C3 5.-,5*>(30-3 5*><6 8-:C*:* :.0148*+-3.(>-2C*:* 2*230<0, C*3*.6- 70.0C3-.(D4-

A329 1(DC(+ 2*,-./01(-+ C08(9 [15, 16]. $ ,.4:*E 23*.*16, (+-11* 5*><6 39/-8*:* :.0-

148*+-3.(>-2C*:* 2*230<0 2*,-./03 G*8B?(- C*8(>-23<0 C08(9. ) @3*+ ( D0C8A>0-329 

5.*3(<*.->(<*23B 3.-G*<01(E <(1*:.0,1*E C48B34.6. 

$8-,4-3 *3+-3(3B, >3* 7*39 (DG63C0 C08(9 10 <(1*:.0,1(C07 1( C-+ (D (228-,*<03--

8-E 1- G68* D0.-:(23.(.*<01*, (D<-231*, >3* *>-1B <62*C*- -:* 2*,-./01(- < 5*><- +*/-3 

<6D<03B 1-,*2303*C < *.:0107 C4230 (0 2**3<-323<-11* ( < C*1->1*+ 5.*,4C3- – <(1-) +0:-

1(9 ( C08BF(9 [6]. 

=!+,(). 30C/- 9<89-329 *,1(+ (D 20+67 .025.*23.01-1167 < 5.(.*,- @8-+-13*<. 

�28( 2.0<1(<03B -:* 2*,-./01(- < D*8- ,-.-<B-< ( :.*D,97 <(1*:.0,0, 3* *1 423450-3 5* 

2*,-./01(A 3*8BC* C08(A ( =*2=*.4. N*8B?- C08BF(9 10C058(<0-329 < 230.67 ( +-1B?- 

– < +*8*,67 *.:0107 .023-1(9. 

I.( (DG63C- C08BF(9 < 5*><- <(1*:.0,1(C0 C4236 D0G*8-<0A3 78*.*D*+. I.(>(10 

@3*:* 9<8-1(9 < 3*+, >3* (DG63*C C08BF(9 < 5*><- (C08BF(*D) G8*C(.4-3 5*23458-1(- /--

8-D0 < .023-1(9. �23.01(3B C08BF(*D +*/1* <1-2-1(-+ 5*<6?-1167 1*.+ C08(E167 

4,*G.-1(E (C08(E ( C08BF(E 0130:*1(236). 

) 30G8. 1 5.-,230<8-16 .-D48B3036 10?(7 (228-,*<01(E, C*3*.6- < ,*2303*>1* 

10:89,1*E =*.+- *3.0/0A3 <D0(+*2<9D( +-/,4 2*,-./01(-+ C08(9 ( C08BF(9 < 5*><- 

( <(1-. 

 

 0G8(F0 1 – $*,-./01(- C08(9 ( C08BF(9 < 5*><- ( <(1- < .0D8(>167 5*><-11*-

C8(+03(>-2C(7 428*<(97 
 

H022*<09 C*1F-13.0F(9 +-3088*< < 5*><-–<(1-, +:/C: (8) 
H-23* *3G*.0 *G.0DF0 

C08(E–5*><0 C08(E–<(1* C08BF(E–5*><0 C08BF(E–<(1*

��J «')()» 1 .9, 26,7 840,7 8,6 70,0 

��J «')()» 28 .9, 7,5 712,7 0,3 90,0 

��J «')()» 38 .9, 10,4 955,0 13,5 52,0 

$*<7*D «N-8*D-.2C(E» 24,7 1155,3 5,7 63,0 

$ L) «N-.-:*<2C*-» 16,6 873,7 0,0 60,0 

 

 



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

 

49

 0C, -28( 2.0<1(3B ,<- C.(<6- (.(2. 1) 5* 2*,-./01(A C08(9 < 5*><- ( <(1-, 2301*-

<(329 *>-<(,16+ 108(>(- >-3C*E 5*8*/(3-8B1*E C*..-89F(*11*E 2<9D( +-/,4 2*,-./0-

1(-+ C08(9 < 5*><- ( 5*28-,4A;(+ -:* 2*,-./01(-+ < <(1-. $ ,.4:*E 23*.*16 5*,3<-.-

/,0-329 +1-1(- 4>-167 [6] * 108(>(( 0130:*1(23(>-2C*E <D0(+*2<9D( +-/,4 2*,-./01(-

-+ C08(9 < 5*><- ( C08BF(9 < <(1-. 

�0 .(2. 1 *3>-38(<* <(,1*, >3* < 428*<(97 2*<7*D0 «N-8*D-.2C(E», 5.( *G;-+ *31*-

2(3-8B1*+ ,*+(1(.*<01(( 2*,-./01(9 C08(9, C0C < 5*><-, 30C ( < <(1-, 10G8A,08*2B *,-

1*<.-+-11*- 21(/-1(- 2*,-./01(9 C08BF(9 ( < 5*><- ( < <(1-. $ ,.4:*E 23*.*16, C*:,0 

2*,-./01(- C08(9 < <(1- G68* 2.0<1(3-8B1* 1(DC(+, 2.0D4 D0+-31* 4<-8(>(<08*2B *31*-

2(3-8B1*- 2*,-./01(- < <(1- C08BF(9 (.9, Q 28 ��J «')()»). 
 

!(2. 1. )D0(+*2<9DB +-/,4 2*,-./01(-+ C08(9 < 5*><- ( <(1-, 0130:*1(23(>-2C(-  

<D0(+*2<9D( C08(9, C08BF(9 < <(1- 

 

'D 8(3-.034.167 ,01167  (D<-231*, >3* «301,-+» C08(E–C08BF(E (:.0-3 <0/14A 

.*8B 1- 3*8BC* <* <.-+9 .0D<(3(9 <(1*:.0,0, 1* 30C/- ( < G(*7(+(>-2C(7 5.*F-2207, 5.*-

(27*,9;(7 5.( (D:*3*<8-1(( <(1 [2, 5]. ) >0231*23(, C08(E ( C08BF(E 4>023<4A3 < *G.0-

D*<01(( C.(23088(>-2C(7 5*+431-1(E, *5021*23B C*3*.67 *2*G-11* <*D.*280 < 2*<.-+-1-

167 428*<(97 5.*(D<*,23<0 <(10.  0C, G*8B?(123<* <(1 .0D8(<0A3 < +*8*,*+ <*D.023-. 

%.*+- 3*:*, (25*8BD*<01(- .0D8(>167 +(1-.08B167 <-;-23<, ,89 *G.0G*3C( <(10, 25*2*G-

23<4A3 *G*:0;-1(A -:* C08BF(-+, 0 +1*:*C.0316- =(8B3.0F(( 4,089A3 (D <(1 5.(.*,-

16- (1:(G(3*.6, C*3*.6- < 1*.+08B167 428*<(97 5.-59323<4A3 *20/,-1(A C08BF(9.  

N*8B?(123<* 284>0-< C.(23088(>-2C(7 5*+431-1(E 2<9D016 2 <650,-1(-+ < *20,*C 

3.4,1*.023<*.(+67 2*8-E <(11*E C(28*36 – < *21*<1*+ :(,.*30.3.030 C08(9 ( 3-3.0:(,-

.*30.3.030 C08BF(9. LG.0D*<01(- C.(23088(>-2C(7 5*+431-1(E *G428*<8-1* 10.4?-1(-+ 

(*11*:* .0<1*<-2(9 < <(1-. %.*+- C*1F-13.0F(( C03(*1*<, .0<1*<-2(- D0<(2(3 *3 C*1F-1-

3.0F(( 01(*1*<, 3-+5-.034.6, *GM-+1*E ,*8( @3(8*<*:* 25(.30 ( D10>-1(9 .�. 
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I* .-D48B3030+ 5.-,6,4;(7 (228-,*<01(E [2] 42301*<8-1*, >3* ,89 230G(8(D0F(( 

<(1 (5.*3(< <650,-1(9 <(11*:* C0+19) 1-*G7*,(+* 21(/03B < 1(7 C*1F-13.0F(A C08(9 

,* 350 +:/,+
3
. ) 3* /- <.-+9, <650,-1(- C.(23088*< 3-3.0:(,.*30.3.030 C08BF(9 < *20,*C 

1- 5.*(27*,(3 5.( C*1F-13.0F(( C08BF(9 < <(1- +-1-- 80 +:/,+
3
, 0 1-C*3*.6- ,0116- [5] 

2<(,-3-8B23<4A3, >3* C.(3(>-2C*E C*1F-13.0F(-E 9<89-329 2*,-./01(- C08BF(9 <6?-  

100 +:/,+
3
. 

>!5"). <7*,(3 < 2*230< 78*.*=(880 ( 1-5*2.-,23<-11* 4>023<4-3 < =*3*2(13-D-. ) 

78*.*=(88- +0:1(9 2*,-./(329 *C*8* 10% *3 *G;-:* C*8(>-23<0 -:* < D-8-167 >02397 

.023-1(9. $ +0:1(-+ 30C/- 2<9D01* *G.0D*<01(- < 8(23B97 30C(7 5(:+-13*<, C0C C2013*-

=(88 ( C0.*3(1. %.*+- 3*:* +0:1(E <7*,(3 < 2*230< D05021*:* <-;-23<0 =(3(10, 2*,-.-

/0;-:*29 < 2-+-107 .023-1(E ( 5-C3(1*<67 <-;-23<07. LC*8* 70–75% +0:1(9 < .023-1(97 

107*,(329 < +(1-.08B1*E =*.+-, < *21*<1*+ < <(,- (*1*<. 

'*16 +0:1(9 0,2*.GF(*11* 2<9D0116- 2 C*88*(,0+( C8-3*C 10.9,4 2 ,.4:(+( C0-

3(*10+( 5*,,-./(<0A3 (*11*- .0<1*<-2(- < 580D+-. I*,*G1* (*10+ C08(9, *1( 25*2*G23-

<4A3 458*31-1(A 580D+6, 4+-1B?0A3 -- 10G4701(-, 0 30C/- 5.(1(+0A3 4>023(- < C0>--

23<- C0308(D03*.0 < .9,- G(*7(+(>-2C(7 .-0CF(E, 5.*(27*,9;(7 < .023-1((. 

�0 .(2. 2 5*C0D010 <D0(+*2<9DB +-/,4 2*,-./01(-+ +0:1(9 < 5*><- ( <(1-.  0C -28( 

2.0<1(3B ,<- C.(<6- 5* 2*,-./01(A +0:1(9 < 5*><- ( <(1-, 2301*<(329 *>-<(,16+ 108(-

>(- < *3,-8B167 284>097 ,*2303*>1* >-3C*E 5*8*/(3-8B1*E C*..-89F(*11*E 2<9D( +-/,4 

2*,-./01(-+ +0:1(9 < 5*><- ( 5*28-,4A;(+ -:* 2*,-./01(-+ < <(1-. 

!(2. 2. )D0(+*2<9DB +-/,4 2*,-./01(-+ +0:1(9 < 5*><- ( <(1- 

 

)5.*>-+, ,011*- 43<-./,-1(-, 5* 10?-+4 +1-1(A, 0C3408B1* 8(?B ,89 428*<(E 

��J «')()» ( $ L) «N-.-:*<2C*-». ) 428*<(97 2*<7*D0 «N-8*D-.2C(E» 10*G*.*3 C*..--

89F(9, *>-<(,1*, 9<89-329 *3.(F03-8B1*E. 
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I.(>(16 30C(7 .027*/,-1(E < 3.0C3*<C- @C25-.(+-1308B167 ,01167 5* 10?-+4 

+1-1(A 2<9D016 2 1- 5*816+ 4>-3*+ <2-7 =0C3*.*<, C*3*.6- +*:43 < G*8B?-E (8( +-1B-

?-E 23-5-1( <8(93B 10 5.-,+-3 10?(7 (228-,*<01(E – <69<8-1(9 <D0(+*2<9D( 2*,-./0-

1(9 +0:1(9 < 5*><- ( <(1-. 

'!12). *31*2(329 C @8-+-130+, C*3*.6- 428*<1* 1-*G7*,(+6 .023-1(9+. ) 7(+(>--

2C*+ ( =(D(*8*:(>-2C*+ *31*?-1(( 103.(E G8(D*C C C08(A. 

%08(E 5.0C3(>-2C( <2-:,0 +*/-3 D0+-1(3B 103.(E, *,10C* 20+ 103.(-+ 1- D0+-19-3-

29. �23B .9, =-.+-13*<, C*3*.6- 0C3(<(.4A329 103.(-+, 1* (7 D10>(3-8B1* +-1B?-- C*-

8(>-23<*, >-+ =-.+-13*<, C*3*.6- 0C3(<(.4A329 C08(-+. "-E23<(- 103.(9 10 0C3(<1*23B 

G*8B?(123<0 =-.+-13*< ,* 2(7 5*. 1- <6921-1*. $ ,.4:*E 23*.*16 :(,.*248B=(3 103.(9 

(25*8BD4-329 5*>3( <* <2-7 <(107, C*3*.6- (,43 10 @C25*.3 ,89 5.-,*3<.0;-1(9 *C(28--

1(9 ( 2*7.01-1(9 (7 <C420 [2, 5]. 

�03.(E ( C08(E 30C/- 9<89A329 @8-+-130+(–0130:*1(230+(. N8(D*23B =(D(C*–

7(+(>-2C(7 2<*E23< @3(7 @8-+-13*< *G428*<8(<0-3 (7 <D0(+*D0+-;-1(- < /(<67 *.:0-

1(D+07. I*,*G109 C 2(340F(( 2 +0:1(-+, 10G8A,0-329 C0.3(10 1-:03(<1*E <D0(+*2<9D( < 

5*><- ( <(1- *31*2(3-8B1* 2*,-./01(9 103.(9 < 0:.*=(.+- 2*<7*D «N-8*D-.2C(E» (.(2. 3). 

 

 
!(2. 3. )D0(+*2<9DB +-/,4 2*,-./01(-+ 103.(9 < 5*><- ( <(1- 

 

I* +1-1(A *3->-23<-1167 (228-,*<03-8-E, 103.(E, C08BF(E ( +0:1(E *C0D6<0A3 

G*8B?*- <8(91(- 10 5*23458-1(- ( .025.-,-8-1(- 0D*30 =*2=*.0 ( C08(9 < <(1*:.0,1*- 

.023-1(-. K3* <8(91(- *5.-,-89-329 -23-23<-116+ 2*230<*+ 5*><6 ( G(*8*:(>-2C(+( 

*2*G-11*239+( 2*.30 [15, 16]. )**G;- C0>-23<* *3,-8B167 3(5*< <(1 107*,(329 < *5.-,--

8-11*E D0<(2(+*23( *3 2*,-./01(9 < <(1*:.0,- @8-+-13*< +(1-.08B1*:* 5(301(9 ( 2**3-

<-323<-11* 3-7 *31*?-1(E, C*3*.6- 2C80,6<0A329 +-/,4 .0D8(>16+( 2*-,(1-1(9+( @3(7 

@8-+-13*<. 

  0C, C0>-23<* .0D8(>167 3(5*< <(1 107*,(329 < 5.9+*E D0<(2(+*23( *3 *31*?-1(E 

28*/(<?(729 +-/,4 +(1-.08B16+( ( *.:01*+(1-.08B16+( =*.+0+( 2*-,(1-1(E C08(9, 
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C08BF(9 ( +0:1(9. �-+ <6?- 2*,-./01(- *.:01*+(1-.08B167 2*-,(1-1(E 4C0D01167 @8--

+-13*<, 3-+ <6?- C0>-23<* ,-2-.3167 ( C.-5C(7 <(1, ( 10*G*.*3, >-+ <6?- 2*,-./01(- 

1-*.:01(>-2C(7 ( 2<9D01167 2 8(5(,0+( 2*-,(1-1(E @3(7 @8-+-13*<, 3-+ <6?- C0>-23<* 

247(7 <(1 [6]. 

 0C(+ *G.0D*+, 24++(.49 <2- <6?- 2C0D011*-, 2>(30-+, >3* 5*<6?-1(- C*1F-13.0F(( 

C08(9 ( +0:1(9 < 5*><- 5.(<*,(3 C 21(/-1(A 5*3.-G8-1(9 .023-1(-+ C08BF(9. "01109 3-1-

,-1F(9 5.*28-/(<0-329 30C/- ( < <(1-, C0C < *,1*+ (D *GM-C3*< (228-,*<01(9. $**31*?--

1(- +-/,4 C08(-+–C08BF(-+ < <(1*5.*,4CF(( *5.-,-89-3 2C8*11*23B <(10 C C.(23088(>--

2C(+ 5*+431-1(9+, 0 2**3<-323<-11* ( <8(9-3 10 -:* 5*28-,4A;(E 3*<0.16E <(,. 

$8-,4-3 30C/- *3+-3(3B, >3* 2*,-./01(- (*1*< C08(9 ( C08BF(9 <*D.0230-3 < <(1*-

+03-.(0807, C0C 5.0<(8*, < 284>0- (25*8BD*<01(9 5.( (7 5.*(D<*,23<- 5.(-+0 10230(<0-

1(9 +-D:(, 5-.-3(.01(9 <(1*:.0,0 < 5.*F-22- 5.-22*<01(9. 

 

.+*-/+ 

1. $*,-./01(- ,*2345167 ,89 5*:8*;-1(9 .023-1(9+( <(1*:.0,0 =*.+ Na, K, Ca, 

Mg < 5*><- ( 2**31*?-1(- +-/,4 @3(+( @8-+-130+( < <(1- (<(1*+03-.(08-) 5*,>(1-1* < 

5-.<4A *>-.-,B 28*/16+ 0130:*1(23(>-2C(+ <D0(+**31*?-1(9+ 30C(7 50., C0C 103.(E–

C08(E, C08BF(E–+0:1(E ( C08(E–C08BF(E. 

2. I*<6?-1109 C*1F-13.0F(9 < 5*><- C08(9 ( +0:1(9 5.(<*,(3 C 4:1-3-1(A 5*:8*-

;-1(9 .023-1(9+( (D 5*><6 C08BF(9. 

3. %08BF(E ( C08(E 4>023<4A3 < =*.+(.*<01(( ,<47 *21*<167 <(,*< C.(23088(>--

2C(7 5*+431-1(E < 23*8*<67 <(107 ( <(107, 1026;-1167 ,(*C2(,*+ 4:8-.*,0 @1,*:-11*-

:* 5.*(27*/,-1(9.  0C(+ *G.0D*+, 2**31*?-1(- @3(7 @8-+-13*< *5.-,-89-3 C0>-23<* 3*-

<0.1*:* <(,0 <(1*5.*,4CF((. 

4. I*,3<-./,-1109 C*..-89F(9 +-/,4 2*,-./01(-+ < 5*><- C08(9, C08BF(9 ( +0:1(9 

5*D<*8(3: 5.*<*,(3B +*1(3*.(1: D-+-8B167 4:*,(E 10 5.-,+-3 <69<8-1(9 4>023C*<, C*-

3*.6- +*:43 G63B 5-.25-C3(<16+( ,89 <-,-1(9 <(1*:.0,0.23<0 (2 F-8BA (D:*3*<8-1(9 

.0D8(>167 3(5*< <(1); 25.*:1*D(.*<03B <*D+*/16- 1-:03(<16- 3-1,-1F(( (C.(23088(>--

2C(- 5*+431-1(9) < 3-71*8*:(>-2C(7 5.*F-2207 5.( 5-.-.0G*3C- <(1*:.0,0 (C*3*.6E G68 

5*84>-1 (D 4/- 24;-23<4A;(7 58*;0,-E <(1*:.0,1(C*< 5.-,<0.(3-8B1* 1-5.*<-.-1167 

10 *5021*23B 5*<6?-11*:* 2*,-./01(9 8-:C*42<*9-+67 =*.+ C08BF(9 ( C08(9) < <62*C*-

C0>-23<-116- <(10. 

5. L>-<(,16+ 9<89-329 28*/1*23B ( +1*:*:.011*23B *,1*<.-+-11*:* <D0(+1*:* 

<8(91(9 Na, K, Ca, Mg 10 (7 C*1->1*- 2**31*?-1(-, C0C < 5*><-, 30C ( < <(1-.  0C(+ *G-

.0D*+, ,89 <69<8-1(9 G*8-- >-3C(7 <D0(+*2<9D-E +-/,4 2*,-./01(-+ @3(7 @8-+-13*< < 

5*><- ( 5*28-,4A;(+ (7 2*,-./01(-+ < <(1-, 1-*G7*,(+0 D0C80,C0 1-2C*8BC(7 +1*:*-

=0C3*.167 *563*<, < C*3*.67 ,*5*81(3-8B1*, C 4/- 4>3-116+ ( (228-,*<0116+ 5*C0D0-

3-89+ 2*,-./01(9 < 5*><- ( < <(1- <6?-4C0D01167 @8-+-13*<, G4,43 4>3-16 ( (228-,*<0-

16 30C(- 5*C0D03-8(, C0C 2*.3 5.(<*9 ( 5*,<*9, <80/1*23B 5*><6, :.0148*+-3.(>-2C(E 

2*230< 5*><6, 3-71*8*:(9 5.(:*3*<8-1(9 <(10 ( ,.4:*-. 

6. LG10.4/-1109 C*..-89F(*1109 D0<(2(+*23B +-/,4 2*,-./01(-+ Na, K, Ca, Mg < 

5*><- ( <(1- +*/-3 G63B 5.(+-1-10 10 5.0C3(C- ,89 5.*:1*D(.*<01(9 (5.( <6G*.- 1*<67 

4>023C*< ,89 <-,-1(9 <(1*:.0,0.23<0) ( 5.-,45.-/,-1(9 (10 4/- 24;-23<4A;(7 5*20,-

C07) 2C8*11*23( <(1 C C.(23088(>-2C(+ 5*+431-1(9+. 
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