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G.=&4!'"!8& F$,$?#&' H#+,+*""+4307 !#,! !8!C&*&7 62/0*+ )2+40 

_.6.dG#$) #8D&J#LD ^#.DM#<#.DM M#=#M-89<F3 $&)5,<G)8,8F&FH 148#&)3#.DM B#LD&DH #.@# #L#*D 

IGF<F.K,& 84ND<#LD&DH #K<4?)@)PGD =,<88,.JF. 6.@# #L#*D IGF<F.K,& 84ND<#MM# #K<4?)@)P.DM 

8#.J#$ A9<KF=F.FN, ?)@)P.DM U.,@,&88,<JFH @#GG#.DM 9.,GF #&DM8#.JD. 74ND<#M8DH M`<#@D&J#LD 40–

60 G@ 8,<,HJF38,KF ?)@)P.DM U.,@,&88,<JFH @#GG#.DM 9.,GF, %:   — 48,98; Na —0,83; Mg — 2,24; 

Al — 5,85; Si — 19,52; P — 0,07; K — 1,73; Ca — 15,49; Ti — 0,40; Fe — 4,89. /#M#.#J# 84ND<#M8DH 

?)@)P.DM M`<#@D& #&DM8#$ #<MD.D 4&DH G#N#GD @,& ?)@)P.DM 3I<G,83F*8,<F& <,88,$ 8:GF.J,<F& 

A,8F.JF<$ M#<#G8D<D.L#&. 

7L8$ ?NJB5,: 84ND<#M, #=48, GFHF<$ M#BF.,8F, <;, B,28#<#N, U.,38<4&. 

 
74ND<#M — `=#M $#MD8 A9<KF=F.K,& 39<J,.F A:&, 3,*,&JF N<4O,G8,< &:8)A,GF&J, N#2J# B4.L#& 

A:&, I=K,<$*F BF< M`BD.DG. (4. G,B,N8F ?)@)P.DM M`<#@D A:&, 3,2BF< M#B#88#<D&DH ?)@)P.DM 
M#G),88,<F& 92<,&$ 8,4<)P.DM A:&, 8:AF<)B,.F3 A#LJ#2.#<JD J`<DG *,*$K, A:<J,@ B,<,JF. 

74ND<#M8# A9<FN A#8#8D& 39<J,.F B)4.4K)P.DM, Y)=)3#-?)@)P.DM A:&, ?)@)P.DM N<4O,G8,<JFH 
#J#@=#8 M4L#@D&DH :< 89<.F 8F<*F.F3 G#.#.#<D 9*F& @:&F =4<. 7#B)L) 84ND<#M M`&#<.DLD 4.#<JDH 

M#.DN8#G$D 84ND<#M 89=$*F Y#384< :G,<F&,& B4.#JD A:&, 8#B)L) IGF@JF38,< IGF@JF.FKF@,& 
B#L#.#&#JD. eHJ,.,8F& A,<JFH M`&#<.DLD #$D. *#<$#*D.DM I&F@J,<F&FH 89GF@ 3I.,@F@,& I.*,&,JF. 

aJ,B) @:.F@,88,<J,& B,.KF.F B4.L#&J#2, IGF@JF38,<JFH &,KF=KF U.,@,&8F <,8F&J, 84ND<#M8#& #=48, 

Y4GY4<, 3#.)2, 3#.RO)2, 393F<88F GFHF<,JF [1, 2]. (FHF<$ M#BF.,8F — :< 84ND<#M8# :< 89<.F B4.#JD, 4. 
3IBF&,G, I8, `G#M BI.*,38,<JFH 3IN B4.$D&# B#2.#&DG8D 3,.,JF. (FHF<F.K,& 3#8)4&J#< 84ND<#M 

M#G),88,<F&, 8F3,.,2 :G,< ,8,JF. ]#.RO)2 3#8)4&D M#<# 84ND<#M8#<J# G$, #$# A:&, M4<,3 <,A)@F& 
M#.DN8#G8D<#JD, 84ND<#M M`<D.D@D&, B,28#<#N 4<8# A#G#$L# 3I@,38,G,JF. 

^)@)P.DM 8#.J#$L# M#<#G#M, 84ND<#M8#LD ?)@)P.DM U.,@,&88,< M`<#@D 3IN A:&, 4. BF<#= 

AD.L# A,8,JF. 6.#2J# IGF@JF38,< 9*F& U.,@,&88,<JFH @I.*,<F ,@,G 84ND<#M8#LD IGF@JF3 GFHF<$K, 
DHL#2.D Y4<@#.#<D @#HD=JD [3]. 

74ND<#M8# #=48 A,8FGN,G,, IGF@JF38FH IG$F BIK,.,JF, A#ND<#LD&DH A#GD. B4P$D I=K,<,JF, 89<.F 
B)4?)@)P.DM N<4O,G8,< I8$F B`=D.#8D&JDM8#&, ,KF& I&F@F ,J:$F< 3,@)JF. eGF@JF33, #=48 =#88#<D 
A,8FGN,28F&F&, 4.#<JDH A#ND<#LD&DH 89GF G#<L#VD&#& #N-#&DM BF.$K, B4.#JD. 74ND<#MM# #=48 ,3F 

A4.@,& 3,.,JF: 9.3,& MDGD@, :<F 3#8#.)=#84< (&#2=#L#2) M#8DG$D #<MD.D #@@)#3 N;3 89=F.FN, 
A#$D&-*#*D&@,& 89G,JF A:&, #=48 GFHF<$*F B#38,<)P.#<JDH M#8DG$D@,& *4LD<.#&#JD [4]. 

6.@# #L#*8#<D&# GFHF@JF 89<J,KF ?)@)P.DM U.,@,&88,< M`<#@D 4.#<JDH A#.ND M`<#@D&# 
M#<#L#&J# I8, #=. ',@FG #L#*8#<D&DH M#.DN8D IG$F 9*F& 3,2BF< M4<,38F3 U.,@,&88,<JF GFHF@JF 
Y4<@#J# 84ND<#MM# 8DH#28MD* <,8F&J, M4G$ 3,<,3.  &DH 8#LD BF< G,B,BF, AD. G#2D& A)&#.L#& 

I&F@@,& BF<K, ?)@)P.DM U.,@,&88,<J, 84ND<#M8#& #.D&DN, #=#PJD. dL&) #.@# #L#*D&DH M#.DN8D 
IG$F&, 3,<,3 U.,@,&88,< @I.*,<F #=#PJD. ',@FG #L#*8#<JDH I&F@F&, :G,< ,8,JF [5]. 

(4&JDM8#& #K<4?)@)P ,<,A,GF&, G:23,G 8DH#28MD* M4.J#&$ A,@FG #L#*8#<D&DH 89GF@F& A:&, 
A,< M`&#<.DLD& 3I8,<,8F& @#HD=JD 8:GF. B4.DN G#&#.#JD. 

 GDL#& 4<#2 `GD&D.DN 48D<L#& LD.D@) A`@DG8DH &,KF=KF @#MG#8D — 84ND<#M8DH ?)@)P.DM 

M`<#@D& #&DM8#$ #<MD.D 84ND<#M A:&, 8DH#28MD*8#<JDH I=#<# :<,3,88,G$ N<4O,G8,<F&J, I8, 
@#HD=JD <4. #8M#<#8D& 84ND<#M8DH &,KF=KF M#G),88,<F& A#&-A#M8D =,<88,$. 

=OPL,&Q58L% QN8L4 

_.6.dG#$) #8D&J#LD ^_7c-&FH 148#&)3#.DM B#LD&DH 84ND<#LD&DH #K<4?)@)PGD& =,<88,$ 9*F& 

B48#&)3#.DM B#M8#LD #.@# #L#*D IGF<F.K,& 84ND<#M8#& :< 89<.F 8,<,HJF38,KF GD&#@# #.DN, 
84ND<#M8DH ?)@)P.DM M`<#@D& <#G8<.F U.,38<4&JD @)3<4G34N, U&,<K4J)GN,<G8F #&#.)=#84< 
3I@,KF@,& #&DM8#JDM. >#G8<.F U.,38<4&JD @)3<4G34N8DH GD=B#-&`GM#GD 1-G$<,88, 3,.8F<F.K,&. 
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1 — 3#84J;  

2 — \,&,.R8# O).)&J<F;  

3 — #&4J;  

4, 10 — J)#Y<#K@#.#<;  

5, 6, 7 — U.,38<4@#K&)88F .)&=#.#<;  

8 — 4BE,38)5;  

9 — G8)K@#84<;  

11 — 5#3$$@JD 3#@,<#;  

12 — GD&#@#; 

13 — J,8,384<;  

14 — 843 39*,283F*;  

15 — U.,38<4&JD G:$.,.F 898F3*,; 

16 — K,&,<#84<; 

17 — 5#3$$@JD 3#@,<# 

1-G$<,8. >#G8<.F U.,38<4&JD @)3<4G34N8DH N<)&O)N)#.JD GD=B#-&`GM#GD 

f.,38<4&JD 898F3 3#84J8#& (1), \,&,.R8# O).)&J<F&,& (2) A:&, #&4J8#& (3) 8`<#JD. ]#84J 
<,8F&J, 54.RY<#@JD V-8:<F=JF, G$<,88, 3I<G,8F.K,&J,2, B`<D*8# )F.K,& GD@ M4.J#&D.#JD. ]#84J8D 
MD=JD<L#& 3,=J, 8438D 8F3,.,2 AFB,<K,&&,& U.,38<4&J#< 8,<@4U@)GG)PGD A9<,JF. f.,38<4&J#< 

3#84JN,& #&4J8DH #<#.DLD&# 4<&#.#G8D<D.L#& 3,<&,$ #<MD.D A,J,.J,8F.,JF, 4&D 1-J,& 50 3\ J,2F& 
I=K,<8$K, B4.#JD. \,&,.R8# O).)&J<F A4L#<D 3,<F N48,&O)#., U.,38<4&J#<JDH #LD@D& <,88,N 48D<$ 

9*F& M4.J#&D.#JD. f.,38<4&J#< B$J#GD 898F38,& 9* U.,38<4@#K&)88F .)&#=#.#<J#& I8,JF (5, 6, 7). 
f.,38<4&J#<JDH #LD@D&DH Y43$G)<453#GD 4GR8F G)@@,8<)PGD B#< @#K&)88F #.#H #<MD.D FG3, #G#JD. 
 . G4.,&4)J8#& 8`<#8D& U.,38<4@#K&)8 3I@,KF@,& N#2J# B4.#JD. /#K&)88F #.#H U.,38< 84KD& 

G4.,&4)J 4<#$D&#& I83F=K,& 3,=J, N#2J# B4.#JD. S4.VG8F `*8DM #<MD.D 34&O,&8<.,&FN, I8FN A#8M#& 
U.,38<4&J#< #LD@D&# :G,< ,8,JF. -)&=#&DH Y43$G8D #<#M#*DM8DLD G4.,&4)J 4<#@D&J#LD 843 39*F& 

I=K,<8, 48D<DN, BF<M#.DN8D M)@D.@,& <,88,$K, B4.#JD. '92,J, U.,38<4&J#< B$J#GD&DH 
*#*D<#@#$D& *,38,$*F ,3F J)#Y<#K@# (4, 10) B#<. 

>O$&P585,BL $#8B#3 

74ND<#M M`&#<D&# 4.#<JDH ?)@)P.DM M`<#@D J# 3IN :G,< ,8,JF. /DG#.D, M`<L#M, *I.JF 
#$J#&J#< 84ND<#LD&J# @I.*,<J,& #<8DM G$L# ,<)8F& 8`=J#< M4GD&JDGD A)F 3,=J,G,JF.  .#<JD G$@,& 

*#2DN, #<8DM 8`=J#<JD B`. 84ND<#M8#& 3,8F<@,2F&*,, 4. A,<.,<J,& A#MGD I&F@ #.D&B#2JD. 
(4&D@,& M#8#< 3,2BF< 84ND<#M8#<JDH GFHF<$ 34@N.,3G8,<F &#8<)2 3#8)4&D&# M#&DMM#& (G4<8#H) 

84ND<#M 4<8#GD&DH <,#3O)PGD GF.8F.F, 4.#<JDH Y)=)3#.DM M#G),88,<F I8, &#*#<, D.L#.D A4M 3,=J, 
M#8DN, #. D.L#. B4.L#&J# B#8B#MM# #2&#.DN M`&#<GD= B4.#JD. 

]I38,@ #2D&J# #.D&L#& 84ND<#M8DH 900 º( 8,@N,<#8$<#J# <#G8<.F U.,38<4&JD @)3<4G34N, 

U&,<K4J)GN,<G8F #&#.)=#84< 3I@,KF@,& #&DM8#.L#& ?)@)P.DM U.,@,&88FH @#GG#.DM 9.,GF 1-3,G8,, 
2-G$<,88, 3I<G,8F.K,&. 

1 - 3 , G 8 ,  

I.J.K2!/$ !"&*3!8& LIGM-*07 1."!*$%!#&' 1!8&*&7  

!#,! !8!C& 62040#5+* ".=&4!8&*&7 F$,$?#&' 'N4!,& (40–60 2, "+4+730%"+) 

f.,@,&8   Na Mg Al Si P K Ca Ti Fe 

/#GG#.DM 9.,G 48,98 0,83 2,24 5,85 19,52 0,07 1,73 15,49 0,40 4,89 
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2-G$<,8. _.6

#.@# #L#*D IGF<F.K,& 84ND<

'4L#<DJ#LD 1-3,G8,J,& 3I<F&

#. 39= #2D&J# — 0,06 %. X4GY4<

BF<K, ?)@)P.DM U.,@,&88,<, PL&) 

X4GY4< — B#<.DM 8F<F 4<K#&

5)8#@)&J,<JFH 3`<#@D&J# B4.#J

3I@F<MD*MD. K#=D& GFHF<, #.@#2

M#<# J#M N#2J# B4.DN, A,@FG #

84ND<#MM# ,&KF=$ #<3D.D #.D&#8D

6.@#.#<JDH ?)@)P.DM M`<#

NFGFN-A,8F.$ J:<,A,GF&,, IGF<$ A#

BI.FKF M#&8 B4.DN 8#BD.#JD.  . A

@,& .)@4& MD*MD.J#<D) 0,7 % 

U.,@,&8,<JFH @#HD=D ,<,3*,. 

84ND<#M8#& #.#8D& ?)@)P.DM U.

A#G#2JD. '9<KF=F.K,& =,<88,$.,<J

=#88#<, #=48 A,83F.F3GF= B4.G#, 

B)4?)@)P.DM N<4O,G8,< A)D&8

A,83F.F3GF= B4.DN, #.@# #L#*D&D

#L#*D&# 3,<F :G,< ,8,JF, #.@# A,@

',@FG8FH 8#@D<.#<D 4&DH M

84ND<#M8DH I=F&J, J,, 89<.F A#LJ

=#88#< A,83F.F38F B4.L#& A#LJ#2J#

A#MD& 4<&#.#GG#, G4L`<.D@ 4.#<J

7#@D< IGF@JF38FH A,< B,8F

M#@8#@#GD= ,8$ #<MD.D :G,< 

Y)84K#<@4&J#< #<MD.D J# :G,< 

8#<#.$D BF<J,2 ,@,G. 

]9= #2D&J# #.D&L#& 84ND

U&,<K4J)GN,<G8F #&#.)=#84< 3I@,

3-G$<,88, 3I<G,8F.K,&. 

]I@F<8,KF, c$8,KF, #=48, Y4cY4

3IN. ]I@F<8,KF K$@$c8DH, 4<K#&)

A#&$#<.#<JDH J,&,.,<F&J,KF 4<K#

3I@F<8,KF, #=48, @#K&)2, Y4GY4<, 3

#.V@)&)2 @I.*,<F 3I38,@ #2D&J

A:&, *#.# 393F<88F M4cD&JD.

IcF@JF38,<J,KF x.4<4Y).RJFH 89

%&'()!* +,-,.

     

6.dG#$) #8D&J#LD ^_7c-&FH 148#&)3#.DM B#LD&DH

<#LD&DH >f/, U&,<K4J)GN,<G8F #&#.)=#84< 3I@,KF@

@#GG#.DM 9.,GF (40–60 G@ 8,<,HJF38,) 

&FN 8`<L#&J#2, 84ND<#M8# Y4GY4< @I.*,<F 3I3

< @I.*,<F&FH #=#V G,B,BF 39=J, A)&#.L#& #.@

#.@#&DH IG$F&, :G,< ,8,8F& U.,@,&88,<, @I.*

&)=@&FH M`<#@D&# 3F<,8F& @#HD=JD U.,@,&8. X

JD. X4GY4<GD= ?.4<4Y).. 89=F.@,2JF, 4&J# 

2JD. eGF@JF38, Y4GY4< A,8FGN,G,, A#ND<#38#

#L#*D&DH K9.J,&$F @,& NFG$F B#P$.#2JD. X

D& A,@FG8FH G#N#GD A#MG#<DN, I&F@F #<8#JD. 

#@D 8`<#M8D ,@,G, 4. 3IN8,K,& Y#384<.#<L# 8

#LJ#2D&#, G#M8#$ `=#M8DLD&# 8:$,.JF. 6.@#.#

A,@FG8FH 4<8# ,G,NN,& 9 % M`<#2JD.  <K#&)3#

M`<#2JD. 6.@# A,@FGF&FH IG$F&, I&F@ B,<$ 

X484G)&8,= 3,=F&J, #.@# #L#*D&DH A#N

.,@,&88,<JFH B,.G,&JF.FKF&, B#2.#&DG8D I&F@

JFH &:8)A,GF&, M#<#L#&J#, 84ND<#M8#LD &,KF=K

IGF@JF38FH IG$F BIK,.,JF, A#ND<#LD&DH A

8DLD B`=D.#JD. 6.@# #L#*D&DH I&F@F 3

DH #=48 M4<,KF *#@#J#& 8DG 3IN B4.G#, 4&J

@FGF&FH NFG$F 3,*,$F.J,2JF A:&, BF< @,=KF.J, NF

M`<L#M =#88#<D&DH BF<#= @I.*,<F& #.#JD, #. 4

J#2.#<L# B#2.#&DG8D I=K,<FN 48D<#JD. eGF@J

# @4. 89=F.,JF, A:&, M4<,38F3 =#88#< 8#@D< 8#.

JD GFHF<$ 39*,2, 89G,JF. 

F&J,KF @9*,.,<F&,, 4.#<JD G$ A:&, @)&,<

,8$@,& M#8#<, =#8 #.@#G$JDH #<&#2D <,

 ,8,JF. a<BF< IGF@JF38FH 8#@D< A92,GF&FH 

D<#M8DH 900 º( 8,@N,<#8$<#J# <#G8<.F U.

,KF@,& #&DM8#.L#& ?)@)P.DM U.,@,&88FH @#G

4< — 4<K#&4K,&JF3 U.,@,&88,<.  .#<JDH 84ND

)3#.DM M#.JDM8#<JDH M`<#@D&J#, c$8,KF K#

#&)3#.DM =#88#<J# B4.#JD. 74ND<#M #<MD.D

3#.)2, 393F<8 8.B. @#HD=JD U.,@,&88,< #2&#.D

J# 5,85 %, #. 39= #2D&J# 5,71 %. 7,@F< :< 89<.

.#<JDH M`<#@D&# 3F<,JF. 1`. U.,@,&8 B

9=F.$F&, M#8Dc#JD. %K,< IcF@JF38,<K, 8,@F<

.,)/!)'*0.0 1)!2&-'!(&(, 

 

H  

@,& #&DM8#.L#&  

38,@ #2D&J# — 0,07 %, 

@# #L#*D&DH I&F@F@,& 

*,<F J, #=#PJD. 

X4GY4< Y,<@,&88,<JFH, 

A,@FG #L#* A#ND<#LD 

# M#<# M4*MD. A#GD., 

X4GY4< 8DH#28MD*D& 

:$,.JF: A,@FG G4<8D&#, 

#<JDH &,KF=KF M`<#@JD 

#.DM MD*MD.J#< (#.@# 

9*F& M#A,88F M4<,38F3 

ND<#LD #<MD.D A:&, 

@&FH @4.#VD&# A#LJ#2 

KF @)&,<#.JDM M4<,38F3 

A#GD. B4.$D I=K,<,JF, 

39<8 3,@)JF. X4GY4< 

J# 4., 3,<FGF&*,, #.@# 

FGN,2JF. 

4&DH @I.*,<F 8FN8F BF< 

F3 8#@D<.#<D M4<,38F3 

.*DM8#<D&# &,L`<.D@ 

<#.JDM U.,@,&88,<@,& 

,#3O)PGD&#& 89=F.,8F& 

M`<D.DGD, 84ND<#M8# 

.,38<4&JD @)3<4G34N, 

G#.DM 9.,GF 2-3,G8,J,, 

D<#MM# 8)KF=,< N#2J#cD 

#=J#<JDH, IcF@JF3 N,& 

D B)4GY,<#J#LD 488,KF, 

D@D A9<,JF. 74ND<#M8# 

.F 43c)J8F, K)J<43c)J8F 

B)4.4K)P.DM A#LD&#& 

< A,8FcN,c,, 4.#<JDH 
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A#ND<#M8#<D c#<L#2DN, x.4<4= J,

89<.F. /Dc#.D, M`@J#M 84ND<#M

&:8)A,GF #.D&L#& @:.F@,88,<J, 

#=#2L#&D& 3I<$K, B4.#JD. 

I.J.K2!/$

!#,! !8!C& 62040#5+*

f.,@,&8   Na

/#GG#.DM 9.,G 49,45 0,92

 

3-G$<,8. _.6

#.@# #L#*D IGF<F.K,& 84ND<

74ND<#M8DH 8`=J#&$D 3,=F&

)4&J#<D&DH A)&#M8#.$D A9<,JF

@#J# (# — 15,49 %, Si — 19,52 %

20,25 %, Na — 0,92 %, 7i — 0,39 %

X4GY4< 8DH#28MD*D ,KFG 3,

A:&, B#GM# M4GD.DG8#<JDH 89=F.$

CD.D@) =,<88,$.,< B42D&*

#=48, Y4GY4<, 3#.)2, 3#.RO)2, @

@I.*,<F 3I38,@ #2D&J# 48,98 %

84ND<#M8DH 4<K#&)3#.DM BI.FKF

M#<#*F<F38,KF #=488DH 3IBF 39<J,.

#.@#2JD. (FHF<F.$F 9*F& 39<J,.F #

74ND<#M8# Y4GY4<JDH I=K,

@)&,<#. M4GD.DGM# #2&#.$D A:&

3I*$F. 

]<,@&)2 — 84ND<#M8# ,H 3IN

4. c).)3#88#< M`<#@D&J# B#cD@. 

3,2J, 3#.RO)2, @#K&)2 A,8FG

8DH#28MD*8#< M4.J#&D.#JD. 

]9= A:&, 3I38,@ #2D&J# #.D

@)3<4G34N, U&,<K4J)GN,<G8F #&#.

3I<G,8F.K,&. 

 <K#&)3#.DM =#88#< DJD<#L#

G$ B#< A,<J,, 3I@F< MD*MD.D&#

BF<&,*, #K<48,?&)3#.DM *#<#.#<

@)3<4#L=#.#<J# B#<. X4GY4< #.@#

4056-,7(,86 9!

,K,& #$<$L# *#.JDL#JD. 74ND<#M8#LD 8,@F< U

M8#<J# 0,5–1,0 %, #. Y,<<#.)88F 84ND<#M8#

8,@F< @I.*,<F 3I38,@ #2D&J# 4,89 %, #.

$ !"&*3!8& LIGM-*07 O."!*$%!#&' 1!8&*&7  

* ".=&4!8&*&7 F$,$?#&' 'N4!,& (40–60 2, "+

a Mg Al Si P K 

2 2,31 5,71 20,25 0,06 1,69 

     

6.dG#$) #8D&J#LD ^_7c-&FH 148#&)3#.DM B#LD&DH

<#LD&DH >f/, U&,<K4J)GN,<G8F #&#.)=#84< 3I@,KF@

@#GG#.DM 9.,GF (40–60 G@ 8,<,HJF38,) 

&J, 4.#<JDH M`<#@D&J# G$J# ,<)8F& 3,*,&J

F. '9<KF=F.K,& =,<88,$.,< B42D&*#, 3I38,@ #

%, Na — 0,83 %, 7i — 0,40 %, #. 39= #2D&J

%. 

,=F&J, 8`MD@@,& BF<K, B,<F.JF. 6.@# #L#*D&

$F& M#@8#@#GD= ,8,JF [6]. 

*# IGF@JF38FH J#@$D 9*F& @D&#J#2 M4<,3 4<8

@#K&)2, 8,@F<, 393F<8, 3I@F<8,KF, 488,KF, G$8

%, #. 39= #2D&J# 49,45 %. ',@FG8,< 9*F& #

F. 6=488DH 3IN BI.FKF 84ND<#M8DH M#<#*F<

.F M4GD.DG8#< 89<F&J, B4.#JD. (4&JDM8#& 4&D

#=48 89<.F @)3<4B)4.4K)P.DM N<4O,G8,<K, M#8D

,<FG3, `*D<#$D ,3F G,B,N8,& B4.#JD: 4<K

, Y4GY4< MD*MD.D 8`=J#<D&DH ,<F@,28F& M4

N 8#<#L#& U.,@,&8. ]<,@&)2 M4cD&JD.#<D&DH

'#MGD I&F@ #.$ 9*F& 84ND<#MM# 3IBF&,G, #=4

GN,2JF. 74ND<#M8DH M`&#<.DLD& A#MG#<8

D&L#& GD&#@# 84ND<#M8DH 900
0
( 8,@N,<#8$<#

)=#84< 3I@,KF@,& #&DM8#.L#& Y4GY4<JDH @#G

#&J# &,@,G, 8D&DG #.$ B#<DGD&J# N#2J# B4.L

# #2&#.#JD. X4GY4< GFHF@GF= 89<F&J, 3,=J,G,

< M#A,8. (4&D@,& M#8#< DJD<#8DN GFHF@JF Y4

# #L#*D J:&F&J,, A,@FGF&J,, 8`MD@D&J# A)&#.
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U.,@,&8F&FH @I.*,<F :< 

#<J# 20–50 %. b,<88,$ 

. 39= #2D&J# 4,56 % 

2 - 3 , G 8 ,  

+4+730%"+) 

Ca Ti Fe 

14,67 0,39 4,56 

 

H  

@,& #&DM8#.L#&  

F &#8<)2 A:&, @#K&)2 

#2D&J# #.D&L#& GD&#-

# (# — 14,67 %, Si — 

&J# M#&8, 3<#?@#., @#2 

8#GD B4.$ 3,<,3, 4.#<: 

8,KF. 74ND<#M8# 488,KF 

#=488DH &,KF=KF 3I=F — 

<FKF&J, B4.#JD. 1F<#M 

D #.@# #L#*8#<D GFHF<, 

DG#JD. 

K#&)3#.DM Y4GY4<JDH 

4GD.DG8#& ,<FKF* 392K, 

H &,KF=KFcF 35#<O (SF 2), 

48, Y4GY4< A:&, 3#.)2, 

8$ 9*F& @)&,<#.JD 

#J# <#G8<.F U.,38<4&JD 

GG#.DM 9.,GF 3-3,G8,J, 

L#& 3I@F<MD*MD. K#=D, 

,JF. (FHF@JF B4.$ 9*F& 

4GY4<L# #2&#.JD<#8D& 

.#JD. 



>.?.@:(6)A&*02,, B.C.40:&D02, 

58 %&'()!* +,-,.,)/!)'*0.0 1)!2&-'!(&(, 

3 - 3 , G 8 ,  

J#,! !8!C& 62040#5+* ".=&4!'"&7 )4 "A4#0 "+4+730%"+50 B.2B.43&7 ,!22!#&' A#+20 

6.D&L#& 8,<,HJF3, G@ 

]I<G,83F*8,< 

<; 
]I38,@ #2D&J# #.D&L#& 

Y4GY4< @I.*,<F 
<; 

]9= #2D&J# #.D&L#& 

Y4GY4< @I.*,<F 

15–20 7,337 0,05 8,491 0,10 

20–40 8,258 0,10 8,601 0,07 

40–60 7,981 0,07 8,484 0,06 

 

aJ,88, Y4GY4< 8DH#28MD*D& ,&KF=$ I&F@ *DLD@JD.DLD& 3IN #<88D<@#2JD, #.#2J# 4.#<JDH 
G#M8#$L# 8I=F@JF.FKF& A#MG#<8#JD. ',@FG8,<J, Y4GY4< I8, #= B4.G#, 4.#<JDH 8D&DG #.$ M#<MD&JD-

.DLD #<8DN, 4. *F<FKF* 3,.,JF. 
_4<D8# #28M#&J#, _.6.dG#$) #8D&J#LD $&)5,<G)8,88FH 148#&)3#.DM B#LD&DH #.@# #L#*D 

IGF<F.K,& 84ND<#M8DH ?)@)P.DM M`<#@D& =,<88,K,&J, Y4GY4< 43G)JF (>2 5) 0,15 %, &)8<#88#< 

@I.*,<F 1·10–3, G$.RY#88#< @I.*,<F 4·10–5 ,3,&F #&DM8#.JD. 
^)@)P.DM M`<#@, :G,< ,8$*F B#G8#@#.#<JDH @I.*,<F @,& G#N#GD IGF@JF3 89<F&, J,, G4&J#2-#M 

4&DH IG3,& 4<8#GD&#, A)&#$ $#MD8D&#, 3,N8F<$ :JFGF&,, G#M8#$ A#LJ#2.#<D&# 8:$,.JF. eG3,& 
4<8#GD&J#LD A#LJ#2.#< IGF@JF38,<JFH M`&JD.DLD& 39<8 I=K,<8,JF. 

74ND<#M8#LD D.L#. M4<D 3I38,@ #2.#<D&J# A4L#<D, #. 39=K, M#<#2 39<8 8I@,&J,2JF.  &DH 
I=K,<$F &,KF=F&,& 84ND<#M8DH A4L#<D M#B#88#<D&J# A9<,8F&JFKF #&DM8#.JD. 

eGF@JF38,<J, Y484G)&8,= #<MD.D N#2J# B4.L#& M4GN#.#<JDH A,@FG8,< @,& 892&,38,<F&J, 

A)&#.$D&# G,B,N3,< B4.#JD. (4. #<MD.D 4.#<JDH M`<#@D&J#LD M`<L#M =#88#<, M#&8, J:<$@,&J,< 8.B. 
M4GN#.#<JDH @I.*,<F IG,JF. ',@FG8,<JFH F*F&J, A4L#<D-8#<#@J#.L#& 3I@F<G$.#<JDH (O,..V.4=#, 

K,@)O,..V.4=#) G)&8,=F& A,J,.J,8,JF. 
 
 

aJ,B),88,< 8F=F@F 

1 M85R5- :., 1#9#,*- (., )#8H#Q#5- S., =3%$3!38*- M. 6K<4?)@)P A:&, 8DH#28MD* M4.J#&$. — 6.@#8D: 6K<4$&)5,<-
G)8,8, 2010. — 450 B. 

2 A&"+5"%* '.(. ^)@)Q,G3#P =#T)8# <#G8,&)2: G<,JG85#, 8,?&4.4K)P ) U34.4K)Q,G3#P B,=4N#G&4G8R: $Q,B. N4G4B),. — 
2-, )=J., N,<,<#B. ) J4N. — /.: ]4.4G(, 2012. — 247 G. 

3 ;*$3J*-# D.'., 7#,9*-# M.(. ^)@)Q,G34, =#K<P=&,&), B)4GY,<D ) ,K4 U34.4K)Q,G3), N4G.,JG85)P. — /.: 0=J-54 
/4G3. $&-8#, 2013. — 304 G. 

4 @,8*- T.1., 1#B*-"&%*-# 0.7., 132#"*-# >. . ^)@)P N4Q5. — /.: \DG*. *3., 2005. — 558 G. 

5 1#4*U#8*-#  .(. ^)@)Q,G3)2 G4G8#5 N4Q5 ) N4Q544B<#=$VT)? N4<4J. — S,<@R: S,<@G3#P Z(^6, 2009. — 132 G. 

6 7#Q#$#-V5"B&#? (., V5"B&#? .. /)3<4U.,@,&8D 5 N4Q5#? ) <#G8,&)P? / S,<. G #&K.. — /.: /)<, 1989. — 439 G. 

 
 

/. .6.8D&B,345#, b.c.74.,*45# 

P#$?*$+ F$,$:+2%$F H#+,+*".; =.:;&  

*! =4.3/%"$;*.2"> =#.3.*.C+*$? ?1#.*$ 

\ G8#8R, )GG.,J45#&# #K<4?)@)P N4Q5D PB.4&R, 5D<#T,&&D? 5 148#&)Q,G34@ G#J$ /,AJ$&#<4J&4K4 

3#=#?G34-8$<,O34K4 $&)5,<G)8,8# )@. ^.6.dG#$). S<45,J,& #K<4?)@)Q,G3)2 #&#.)= N4Q5D ) 

4N<,J,.,&# @#GG45#P J4.P ?)@)Q,G3)? U.,@,&845. ;# K.$B)&, 40–60 G@ @#GG45#P J4.P ?)@)Q,G3)? 

U.,@,&845 5 G4G8#5, N4Q5D G4G8#5).#, %:   — 48,98; Na — 0,83; Mg — 2,24; Al — 5,85; Si — 19,52; 

P — 0,07; K — 1,73; Ca — 15,49; Ti — 0,40; Fe — 4,89. S<) 4N<,J,.,&)) ?)@)Q,G34K4 G4G8#5# N4Q5D 

<#GG@48<,& GN4G4B G45,<*,&G8545#&)P @,84J45 $N4<PJ4Q)5#&)P (<,K$.)<45#&)P) ?)@)Q,G3)? 

N43#=#8,.,2. 
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M.O.Altynbekova, Z.U.Toleshova 

Influence of the soil chemical elements on productivity of apple tree fruiting 

In the Botanical Garden of K.A.Yassawi Kazakh-Turkish university in the article were tested agricultural 

chemistry of the soil of the planted apple tree. By the results of agrochemical research of the soilplanted apple 

trees in the Botanical Garden of K.A.Yasawi IKTU were determined the mass traction of the chemical 

elements. In the depth of 40–60 sm the mass traction of the soil consists of (%):   — 48,98; Na — 0,83; 

Mg — 2,24; Al — 5,85; Si — 19,52; P — 0,07; K — 1,73; Ca — 15,49; Ti — 0,40; Fe — 4,89. When de-

termining the chemical composition of soil were stated the ways of improving of regulating methods of 

chemical indicaters. 
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