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)7. 8.9. :!)2*4!» '!()*"!+,"*. ! !#07)) !52!2"-% "!& , ;51. :!)2*4* 

(< 2!)"!) 
 

 !"!#$%. 23.456578 697785 :0 ;0653<97.= >?<5@8A 15>9@@04 (Pb, Cu, Zn, Fe) 4 :0B45 . 4.70C3965, 

4 D;@04.?A E9C3?E757.? 0F3D<9=G5H ;3568 48I30;91. 94>0>397;:03>9. 

&'()!*+! ,'-*$: 4.70C396, >?<5@85 15>9@@8, 48I30;8 94>0>397;:03>9 
 

Summary. The contents of heavy metals (Pb, Cu, Zn, Fe) in the soil and grapes under the conditions of con-

tamination of environment of motor transport’s surge has been defined.  

Keywords: grapes, heavy metals, motor transport’s surge 

 

.*!/!01!. ,9 :0;@567.5 65;?>.@5>.? 4 "F39.75 E79B.>5@J70 D45@.B.@0;J F0@.B5;>40 

94>0>397;:03>9, B>0 :35439>.@0 5C0 4 0:9;78H .;>0B7.F 97>30:0C5770C0 E9C3?E757.?.  5-

:3538478H :0>0F 19K.7 ;0E695> ;:5L.M.B5;FD= E07D 460@J 94>019C.;>39@5H – E07D 9F-

>.470C0 40E65H;>4.? 79 NF0;.;>518 39E@.B78A >0F;.B5;F.A 45G5;>4, ;0653<9G.A;? 4 48-

I30;9A 94>0>397;:03>9. !>10;M53D >9F<5 E9C3?E7?=> :8@J 0> .E70;9 35E.7048A ;F9>04, 

>0310E04 . 6.;F04 ;L5:@57.? 94>010I.@?, :306DF>8 .;:9357.? ; :0453A70;>. 6030C..  

*356. I0@JK0C0 F0@.B5;>49 A.1.B5;F.A 45G5;>4, ;0653<9G.A;? 4 48I30;9A 94>0-

>397;:03>9, 0;0I05 15;>0 E97.19=> >?<5@85 15>9@@8 (&O), 0I@969=G.5 48;0F0H ;>9-

I.@J70;>J=, 1.C39L.0770H ;:0;0I70;>J= . >0F;.B70;>J= [1, 2, 3]. 

#9G5 4;5C0 :3.6030<785 :0B48 E9C3?E7578 4 I0@JK01 F0@.B5;>45 .15770 ;4.7L01. 

*4.75L 60I94@?=> F I0@JK.7;>4D I57E.704 4 4.65 >5>3915>.@ .@. >5>39N>.@ ;4.7L9 6@? 

:048K57.? 0F>97040C0 B.;@9, 4 F0@.B5;>45 80 1C/@. %<5C0670 79 E517D= :0453A70;>J ; 

48A@0:781. C9E91. 94>0>397;:03>9 :0:9695> 260 >8;. > ;4.7L9, B>0 :0B>. 4 3 39E9 48K5, 

B51 :0;>D:95> 4 :0B4D 4 35ED@J>9>5 65?>5@J70;>. 15>9@@D3C.B5;F.A :356:3.?>.H.  

/ 48A@0:78A C9E9A 94>0>397;:03>9 ;0653<9>;? ;056.757.? >?<5@8A 15>9@@04, ;356. 

F0>038A A@03I301.68 ;4.7L9 ;0;>94@?=> 24% 0> 4;5H 19;;8 1.F30B9;>.L, G5@0B785 15-

>9@@8 – 2,6%, <5@5E0 – 0,9%. P0@JK.7;>40 :3.6030<78A :0@0; E9C3?E7578 ;0:D>;>4D=-

G.1. 51D N@5157>91.: L.7F01, 156J=, 10@.I65701, F0I9@J>01, 7.F5@51, F961.51, <5@5-

E01, A30101 [4, 5, 6]. 

*5@J;F0A0E?H;>457785 DC06J?, 39;:0@0<57785 460@J 6030C 4 :534D= 0B5356J 7D<-

69=>;? 4 :3045657.. 107.>03.7C9 79 :35615> ;0653<97.? >?<5@8A 15>9@@04. 

 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. -;;@560497.? :30406.@. 79 4.70C39670H :@97-

>9L.. )2 QR «&9.304;F05». Q:8>78H DB9;>0F (39E15301 100×100 1) I8@ 48I397 79 :535-

;5B57.. 64DA 94>06030C (Q65;;9–-@J.B54;F . #5370103F9–-@J.B54;F) . D;@0470 39E65@57 

79 B5>835 E078 – S (0–25 1), II (25–50 1), III (50–75 1), IV (75–100 1), :0 6.9C079@.. Q>-

;B5> 79B.79@;? ; 1 3?69 4.70C3967.F9. *03> 4.70C3969 – *DA0@.197;F.H I5@8H, ;A519 :0-

;96F. 3,5×1,5 1. T031.304F9 – 64D;>03077.H C03.E07>9@J78H F03607 ; 48;0>0H K>91I04 

80-90 ;1.  

20B49 – B5370E51 =<78H 19@0CD1D;78H >?<5@0;DC@.7.;>8H 79 F93I079>701 @5;;5. 

+07>30@J78H DB9;>0F 79A06.@;? 79 E79B.>5@J701 39;;>0?7.. 0> 0I5.A 6030C (U 500 1). 

204>0370;>J :3045657.? 0:8>04 – >35AF39>79?. 

Q:3565@57.5 ;0653<97.? &O (Pb, Cu, Zn, Fe) 4 :0B45 . ?C069A 4.70C3969 :30406.@. 

79 9>0170–9I;03IL.07701 ;:5F>30M0>015>35 *–115 O1. 
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23,89/!01! #!:8';%$%-*. !79@.E :30;>397;>45770C0 39;:3565@57.? &O 4 :0B45 

0:8>70C0 DB9;>F9, 39;:0@0<5770C0 4I@.E. 94>06030C, :0E40@.@ 0:3565@.>J 0;704785 >57657-

L.. .A 79F0:@57.?. &9F, 791. I8@9 48?4@579 E9F07015370;>J :0;>5:5770C0 D157JK57.? ;0-

653<97.? 15>9@@04 – Pb, Cu, Zn, Fe 4 :0B45 :3. :535A065 0> I E078 F IV (3.;.).  

(@? 0IV5F>.470C0 979@.E9 E9F07015370;>5H 39;:3565@57.? :064.<78A M031 &O 4 :0B45 

18 .;:0@JE049@. F0NMM.L.57> 9F>.470C0 E9C3?E757.? (,9) – N>0 0>70K57.5 F0@.B5;>49 :06-

4.<70H M0318 N@5157>9 4 E9C3?E75770H :0B45 F 5C0 ;0653<97.= 79 F07>30@5. "45@.B57.5 F0-

NMM.L.57>9 (,9) A939F>53.ED5> :048K57.5 ;>5:57. :064.<70;>. N@5157>9 4 :0B45 . ;00>45>-

;>45770 D45@.B57.5 4530?>70;>. 5C0 :0;>D:@57.? 4 39;>57.?. 

-E C39M.F9 4.670, B>0 6@? I . II E078 F0NMM.L.57> 9F>.470C0 E9C3?E757.? :0B48 

79.I0@JK.H 6@? Pb, ;00>45>;>45770 4,91 . 2,41, . E79B.>5@J70 157JK.H 6@? 0;>9@J78A 

15>9@@04. (@? Cu . Fe N>0> :0F9E9>5@J ?4@?5>;? :3.15370 06.79F0481 . ;0;>94@?5> 

;00>45>;>45770 1,51 . 1,45 6@? I E078 . 1,33 . 1,29 6@? SS E078, 9 6@? Zn 07 75;F0@JF0 

I0@JK.H – 1,89 6@? I E078 . 1,50 6@? SS E078. (@? SSS E078 :0F9E9>5@J 9F>.470C0 

E9C3?E757.? :0B48 >9F<5 79.I0@JK.H 6@? Pb – 1,53, 9 6@? 63DC.A 15>9@@04 07 F0@5I@5>;? 

0> 1,15 60 1,23. Q679F0, D<5 4 SV E075 6@? 4;5A 15>9@@04 N>0> :0F9E9>5@J :3.I@.<95>;? F 

56.7.L5. 
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Pb Cu Zn Fe

 

'.;. +0NMM.L.57> 9F>.470C0 E9C3?E757.? :0B48 &O (;@0H 0–60 ;1) 

 

 9F0:@57.5 Pb 4 C30E6?A 4.70C3969 :04>03?@0 >57657L.= 5C0 79F0:@57.? 4 :0B45. &9F, 

79.I0@JK55 ;0653<97.5 ;4.7L9 4 C30E6?A I8@0 E9M.F;.304970 4 I E075 . :3548K9@0 

F07>30@J 4 1,5 39E9. 23. :535A065 0> I E078 F IV ;0653<97.5 Pb D157JK9@0;J, :3.B51 4  

IV E075 5C0 ;0653<97.5 I8@0 79 D30475 F07>30@? (>9I@. 1). 

20 Cu, Zn, Fe I8@ 0>15B57 :3?10 :30>.40:0@0<78H A939F>53 .A 79F0:@57.? 4 C30E6?A 

4.70C3969, 0>70;.>5@J70 ;0653<97.? N>.A 15>9@@04 4 :0B45. *0653<97.5 Cu, Zn, Fe D45@.B.-

49@0;J :3. :535A065 0> I E078 F IV ;00>45>;>45770 4 1,2 (Cu, Fe) . 1,4 (Zn) 39E9. 
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&9I@.L9 1 – *0653<97.5 15>9@@04 4 C30E6?A 4.70C3969, 1C/FC ;DA0C0 45G5;>49 
 

,078 Pb Cu Zn Fe 

I 0,21 20,6 9,4 20,3 

II 0,18 21,7 9,9 22,1 

III 0,16 23,7 11,5 23,5 

IV 0,14 24,8 12,8 24,7 

+07>30@J 0,14 25,8 13,3 25,1 

 *'05 0,02 1,09 0,60 0,72 

 

20@DB57785 791. 697785 :0 ;0653<97.= &O (Pb, Cu, Zn, Fe) 4 :0B45 . C30E6?A 4.70-

C39670C0 39;>57.? I8@. :06453C7D>8 F0335@?L.07701D 979@.ED 6@? 48?4@57.? M0318 . >5;-

70>8 ;4?E.. P8@0 D;>9704@570, B>0 15<6D ;0653<97.51 Pb 4 :0B45 . 4 C30E6?A ;DG5;>4D5> :3?-

19? ;4?EJ – r = 0,969; 15<6D ;0653<97.51 Pb 4 :0B45 . ;0653<97.51 Cu 4 C30E6?A 4.70C3969 

;DG5;>4D5> 0I39>79? ;4?EJ – r = -0,903. !79@0C.B79? 0I39>79? ;4?EJ 791. I8@9 E9M.F;.304979 . 

:0 ;0653<97.= Zn . Fe 4 C30E6?A 4.70C3969. /8?4@5779? E9F07015370;>J :06>453<695> 79@.-

B.5 97>9C07.;>.B5;F.A 0>70K57.H 15<6D Pb, ; 0670H ;>03078, . Cu, Zn, Fe, ; 63DC0H, :3. :0-

;>D:@57.. N>.A N@5157>04 4 03C978 4.70C39670C0 39;>57.?. 

(@? 0L57F. ;0653<97.? 15>9@@04 4 C30E6?A 4.70C39678A 39;>57.H 0:8>78A E07 (>9I@. 2) 

18 :0@JE049@.;J ;DG5;>4D=G.1. 2(+ 6@? &O [7]. 23. N>01 18 :53545@. 56.7.L8 .E15357.? 

.E 1C/FC ;DA0C0 45G5;>49 4 1C/FC ;830C0 45G5;>49. P8@0 D;>9704@570, B>0 ;0653<97.5 15>9@@04 

– Pb, Cu, Zn, Fe 4 C30E6?A 4.70C3969 75 :3548K95> 60:D;>.18A 7031. 

 

&9I@.L9 2 – *0653<97.5 15>9@@04 4 C30E6?A 4.70C3969, 1C/FC  ;830C0 45G5;>49 
 

,078 Pb Cu Zn Fe 

S 0,029 3,17 1,38 3,20 

SS 0,026 3,39 1,20 3,44 

SSS 0,023 3,80 1,37 3,51 

SV 0,020 3,93 1,73 3,80 

+07>30@J 0,020 3,96 1,83 3,80 

-2/ 0,4 5,0 10,0 – 

 

.+*-/+.  9 0;70497.. :304565778A .;;@560497.H 10<70 ;65@9>J 48406, B>0 69<5 75-

;10>3? 79 :048K57705 ;0653<97.5 15>9@@04 4 :0B45, .A ;0653<97.5 4 ?C069A 79A06.>;? 4 :35-

65@9A 60:D;>.18A 7031. *@56049>5@J70, ?C068 4.70C3969 (4 697701 ;@DB95) 0;>9=>;? NF0@0C.-

B5;F. I5E0:9;781 :306DF>01 F9F 6@? D:0>35I@57.? 4 ;45<51 4.65, >9F . 6@? :30.E406;>49 4.-

7019>53.9@04. 
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