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אW 
 

i n

i
i 1

x
X

n






 
 


i n

i
i 1

x



FSigmaEאא1nK 

 
W אאאW6.83 , 6.85 , 6.88, 6.88 , 6.84, 6.87

אאK  

אW 
6.87 6.84 6.88 6.88 6.85 6.83

X 6.86 %
6

    
   

  
3222אאThe MedianW 

 אאאMedianאא
אאאאאא

א{אאא
אאK 

 
1WאאאW2.79 , 3.50 , 2.10, 3.56 , 2.81  K  

אW 
WאW3.56 , 3.50 , 2.81 , 2.79 , 2.10 

Wאאאאאא2.81K 

 
2WאאאW5.51 , 5.90 , 6.01 , 5.99K  
אW 
WאW6.01 , 5.99 , 5.90 , 5.51 
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WאאWאאאW 
  

5.90 5.99
median 5.95

2
  

  
323אאאStandard deviationאאאאRelative standard deviationW 
3231אאאW 

אאאsdW 
  

i n
2

i
i 1

( X)
sd

n 1

x










  

  
W احسب אאאW6.83 , 6.85 , 6.88, 6.88 , 6.84, 6.87K  

אW 

W  x Xi
i

i n







1

2

:  

     

     

     

     

     

     

2 2 2 4

1

2 2 2 4

2

2 2 2 4

3

2 2 2 4

4

2 2 2 4

5

2 2 2 4

6

x X 6.87 6.86 0.01 1 10

x X 6.84 6.86 0.02 4 10

x X 6.88 6.86 0.02 4 10

x X 6.88 6.86 0.02 4 10

x X 6.85 6.86 0.01 4 10

x X 6.83 6.86 0.03 9 10













     

     

     

     

     

     

  

  

 
2i n

4
i

i 1

x X 23 10





    

WאאאsdW 
423 10 0.0023

sd 0.02
6 5 5
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3232אאאאRelative Standard DeviationW 
 אאאאאאא
אKאאאאrdsW 

  
sdrsd= 100%
X
  

 
WאאאאאW6.83 , 6.85 , 6.88, 6.88 , 6.84, 6.87.  
אW sd0.02א6.86אאK 

  

rsd 0.29%

0.02rsd 100
6.86



 

 

  
  

324אאNormal distributionW 
 אאF100EאKא

אאFאא{אEאאאאא
אאNormal distributionGaussian 

CurveאאBell-shaped distributionFא1EK 
אאאא Fאאאא  E

אאFאא=Eאא
אאאאאאאאאאK 
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אF31WEאא 

 
 

אאW 
  

א=אאFאE-אא 
  

אF1Eא
אא K אאאאא

68 ٪אא +sdX א אאא א   
99.74٪אא+3sdXKאאא

אK 
 

W 
אא10.00٪אאא0.65٪א

10.00א+0.65٪אאK 
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33אאאW 
 tKאFאWאאאאאא

  

331אFF-test   W 
 אFאא

אאאW 
  

2
1

2

2

S
F

S
  

  

 sאאאKF1Fאא1E
אאאאאאאK 

 FFF1אEאאV1
אV2אא=א–1(n –1) 1)K 

  

אF31EWFא95٪ 

10  9  8  7  6  5  4  3  2  
V1/  

V2  

19.40  19.40  19.40  19.40  19.30  19.30  19.20  19.20  9.20  2  

8.79  8.81  8.85  8.89  8.94  9.01  9.12  9.28  9.55  3  

5.96  6.00  6.04  6.09  6.16  6.26  6.39  6.59  6.94  4  

4.74  4.77  4.82  4.88  4.95  5.05  5.19  5.41  5.79  5  

4.06  4.10  4.15  4.21  4.28  4.39  4.53  4.76  5.14  6  

3.64  3.68  3.73  3.79  3.87  3.97  4.12  4.35  4.74  7  

3.35  3.39  3.44  3.50  3.58  3.69  3.84  4.07  4.46  8  

3.15  3.18  3.23  3.29  3.37  3.48  3.63  3.86  4.26  9  

2.98  3.02  3.07  3.14  3.22  3.33  3.48  3.71  4.10  10  
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: א
אאW 

  

אאאppmאאאppm 
127  129  
125  131  
126  130  
129  127  
131  125  
130  128  
  ـ  123

  

אאאאאאF95E٪؟ 
אW 

  

1

2

X 127

X 128




 

 
i n 2

1i12 i 1
1

x X 50 8.3
7 1 6S






  



 

 
i n 2

2i22 i 1
2 4.8

x X 24
6 1 5S



 


 



 

 
8.3

F 1.73
4.8

   

  
 Fא4.95F95٪،V1=7 - 1 (V2 =6 - 1KFא

Fא{א95٪אאא
אאאאאאאא

אK 
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332אtW 
 אtאא

אאW 
אאאאאW 

  

  n
t X

s
    

W 
XWאK 
WאאK 
sWאאאK 

 
א1X2X{t W 
 

X X n n1 2 1 2t
S n n1 2

  


 

W 
XWאK 
nWאK 
sWאאאאK 

sW 
  

i n i n
2 2

1 2i1 i2
i 1 i 1

1 2

( X ) ( X )
s

n n 2

x x
 

 
  


 

 
  

1W 
אppm11.7،אא

10.8ppmאאאs =  0.7 ppmKא
95٪؟؟אא 
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אW 

  5
t 10.8 11.7

0.7
t 2.9

  

 
  

  
אF2Etא2.776F95٪{n – 1 = 4E95٪

אאאK 
 

2Wאאא
אאW 

 
  

אאE٪F אאאE٪F 

20.10 18.89 
20.50 19.20 
18.65 19.00 
19.25 19.70 
19.40 19.40 
19.99  J 

 
 

אאאא95٪؟ 
 

אW 
WאאW 

 

 
i n 2

1i1
i 1

2
1

x X 2.262

2.262s 0.452
5




 

 


  

WאאאW 



א 265 אא 
א אאא אאא

 
 

 - 43 -

  

 
i n 2

2i2
i 1

2
2

x X 0.420

0.420s 0.105
4




 

 


  

FW 
  

0.425
F 4.30

0.105
   

  
FאF4.30EFאF6.26E{אאא

אאאK 
אאאtK 

WSK 
  

2.262 0.420
S

6 5 2
S 0.546


 


  

tW 
  

19.65 19.24 6 5
t

0.546 6 5
t 1.23

  


 
  

  
 tאF=95٪א(n1 + n2 – 2 = 92.26t

אtאאאא
אאK 
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אF32EWt 

א(n-1) א 
  90%  95%  99%  
1  6.314  12.706 63.657  
2  2.920  4.303  9.925  
3  2.353  3.182  5.841  
4  2.132  2.776  4.604  
5  2.015  2.571  4.032  
6  1.953  2.447  3.707  
7  1.895  2.365  3.499  
8  1.860  2.306  3.355  
9  1.833  2.262  3.250  

10  1.812  2.228  3.169  
  
  

W 
אאאW 

  

1א 2א 
45.21  46.06  
45.92  45.95  
45.75  45.87  
45.02  45.21  
44.99  46.14  

      

אאא95٪؟ 
 
34אאאFאQEQ testW 

 אאאF3א10E
אא{אQאאQ

W 
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אאאאאאQW 
  

 2 1

n 1

Q x x
x x




  

 
אאאאאFXnWE 

  
n n 1

n 1

Q x x
x x




  

  
W  אאאW103،10.0،9.82،10.9Kא

10.995٪؟ 
 

אW אW9.82،10.0،10.3،10.9K  

  
10.9 10.3 0.60

Q 0.56
10.9 9.82 1.08

  


    

  
אאF=95٪n = 4E0.829Fאא0.56E
א10.9א95٪95٪אא

אK 
 

W 
1K אQא

אא 
2K אאQאאאאאא

אאאK 
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אF33WEQ 

  

n  90% 95% 99%  
3  0.941 0.970 0.994  
4  0.765 0.829 0.926  
5  0.642 0.710 0.821  
6  0.560 0.625 0.740  
7  0.507 0.568 0.680  
8  0.468 0.526 0.634  
9  0.437 0.493 0.598  

10 0.412 0.466 0.568  
 
  

35אאQuality controlW 
 אאאא

אאאאKאא
אאW 

1. אDetection limitאSensitivityK 
2. אbatchאאBetween batchesא

אReplicates samplesאאK 

3. אאCertified reference materialK 

4. K 
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אאאא
 

Kאאא 
1K؟אאאאא 
2K؟אאא 
3KאאAccuracyאPrecision؟אא 
4KאQ{א؟ 
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אאאאאא
  

1KאW 

1. Systematic ErrorsK 
2. אRandom ErrorsK 

2KאאW 

1. WאK 
2. Wאאא

אאאאK 

3. Wאאאא
אאאאאאאאא

אאK 

 
3KאAccuracyWאאאאK 

אאאאאא
אאאK 

 
4KאQאאאאאאא

Kאאאאאאא(a)
אא(w)א 

Q = a/w 
אאQאQאאאK 



 

 



 

 

  

אאאאאא  

אאאאאא  


א




א
א







4
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אאW 
אאאאאK 

 
אאW 

אאW 
1. אאאאאאא

K 

2. אאאאK 

3. אאאK 

4. אאאK 

5. אאאאאאאK 

 

אאW 
2K 

 
אאW 

א?אאK? 
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אאאאאא
 

41W 
 אאאאאאאא،

אא
אא،אאאK

אK 
 אאאאאאא

אאאאאא،אאא،א
אאאאאא

אאאK 
 א،אאאאא

אאאאא
אאאK 

 

42אאW 
אאא

אאW 
1. אCoverK 
2. אAbstractK 
3. אContentsK 
4. אIntroductionK 
5. אאTheoryK 
6. אאאאMethods and MaterialsK 
7. אResultsK 
8. אאDiscussion and ConclusionsK 
9. אאReferencesK 

10. אAppendicesK        
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421אW 
אא،אאאF4א1EW 

1. אא،א،אאאא–אאKKKKKאK 
2. אאK 
3. אאK 
4. אאאאK 
5. אK 

 
אא 
אא 

אאא 
 

 
אאאא 

אאא 
 

 
א 

א אא 
אאאא 

 
א 

LKא 
LK 

א1419א  
 

אF41EWא 
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W 
1. אאאאK 
2. אאאאK 

 
422אW 

אאא،אאאא
אא،אF4א2EK 

 


א4
אWאא

1J15
אאWאא

2J110
2J2א11
2J3א21
2J4א22

אאאWאא
3J1א24
3J2א25
3J3א27
3J4א28
3J4J1אICP28
3J4J2א30
3J5אא32א
3J6אא33

אWאאא
4J1א35

אאWאא
5J1א38
5J238א

א45א
  

אF42EW 
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W 
1. ?א?אK 
2. אאK 
3. אאK 

 
423אW 

אאW 
1. אאK 
2. אK 
3. אK 
4. אאאK 

  

W 
1. אא،אאאא

K 
2. אאאאאאאK 
Kאא .3 
4. אאK 

 
424אW 

אאאאאאאW 
1. אאאאK 
2. אאאK 
3. אאאאאK 
4. אאאK 
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אW  
1. אאK 
2. אאK 
3. K 
4. אK 

 
אW 

1. אאKא،אאא
אאאK 

2. אאאK 
3. אK 
4. אאאK 
5. ?א?אא?א?

אK 

 
425אאW 

 ،אאאאאאא
אאאW 

 
אאW 

1. אאאK 
2. אאאK 
3. אאK 

W 
אאFאאאאאאWE 

1. אאאK 
2. אאאK 
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אW 
אאK 

W 
אFאאEאFאאEW 

31311K 
 
אW 

 אאא
אאאא،אאאא

אאK 
 
אאאאW 

1. אאW 
אאאאאאאאא

אא،אK 
2. אאאאאאאK 

 
426אאאאW 

 אאאאאא
אKאאW 

1. אאאK 
2. אאK 
3. FאEאאאK 
4. אK 

 
אאאW 

1. אאאאFH2SO4KE 
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2. אאK 
3. ،אFWAREאאאאאא

Analytical ReagentK 
4. אאאאF99.9E٪א

F70E٪–F30KE٪ 

 
אאW 

1. אאאאא
Flame Atomic Absorption Spectroscopy Spectraa 220FSאאא

FVarianKE 
2. אFא Jא JKEKKK 
3. אאאאא

אאK 

 
אאאW 

1. אאK 
2. אאאא

אאK 
  

אW 
1. אאאאK 
2. K 

 
427אW 

 אאאאאאאא
K 
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אאF4א1WE 
1. אאאאא

K 
2. אא

אK 
3. אאאאK 
4. אאאאאK 

  

אF41EWאאאאKTHWא
אTotal Hardness،TDSWאאאאTotal Dissolved Solids،ECWא

אElectrical Conductivity  

אEC 
S/cm 

pH  TDS 
(mg/l)

TH 
(mg/l)

Cl- 

(mg/l)
HCO3

-

(mg/l)
Ca2+ 

(mg/l)
Na+ 

(mg/l) 
K+  

(mg/l)
DE1 494 7.3 307 70 31 65 25 32 5 
DE2 516 7.4 313 71 31 64 31 31 5 
DE3 519 7.3 318 69 30 62 33 33 5 
DC1 485 7.5 336 72 30 64 36 30 4 
DC2 499 7.5 401 71 30 64 32 31 4 
DC3 493 7.3 358 69 31 64 29 35 4 
DF1 534 7.3 357 75 32 65 28 32 5 
DF2 540 7.2 363 72 32 68 35 36 5 
DF3 539 7.2 364 71 32 68 36 32 5 

 
 

אאF4א3WE 

1. אאאK 
2. אאאK 
3. אאאW102030KKK 
4. אF□،■،● ،KEKKK 
5. אאא

K 
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6. ??אK 

 
428אאW 

אאW 
1 J אאFאאאKE> 
2 J אאאאאK 
3 J אאאFאאאKE 
4 J F؟אKE 
5 J אאאK 
6 J אאאK 
7 J אאאאKKKאא

א؟אאK 

 

Ca (ug/ml)

A
b

so
rb

an
ce

0.0

0.1

0.2

0.3

0.4

0 2 4 6 8 10 12

y = 0.036x

  

 

אF43EWאא 
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442299אאאאWW
 אאאF،،

א،א،EאאאK 
אאW 

אW 
Brady, J.E., 1990. General Chemistry: Principles and Structure. John Wiley & Sons, 
International Edition. 

W 
Jarvis, K.E., 1997. Inductively Coupled Plasma-Mass Spectrometry (ICP-MS), In: Gill, R. 
(editor), Modern Analytical Geochemistry. Addison Wesley Longman Limited. 

אאW 
M. Bounessah, S.M. Al-Shayeb, K.M. Al-Ghefaili and B. Abdulfatah, 2001.  Assessment 
of Lead Levels in Dust and Date Palm (Phoenix dactylifera L.) in 6-10 Year-old School 
Children Environment in Riyadh City, Saudi Arabia, Asian Journal of Chemistry, Vol. 
13(4), 1435-1442. 

אאאW 
M. Bounessah and S.M. Al-Shayeb, 2000. Lead Concentrations in Schoolbooks and 
Newspapers, From Saudi Arabia, Conference Proceedings of The First Saudi Technical 
Conference, 18-22 November, 2000, Riyadh, Saudi. 

אW 
http:\\www.rct.edu.sa/chm/msds/benzene.pdf 

4210אW 
אאאאאאK 
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אאאא
  

אאW 
אאאא؟ .1 
2. אאא؟א 
אאא؟ .3 
אאא؟ .4 
אאאאאא؟ .5 
אאא؟ .6 
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אאאאאא
  

1. אאאאWאאאאאא
אאאאאאאאאאK 

 
2. אאאאW 

1. אאאא{אא
K 

2. אאאאאאאK 

3. אאK 

4. אאK 
 

3. אאאW 
1. אK 
2. אאאאK 

3. אK 

4. אאאK 

5.  بخط صغير غير واضح" المقدمة "  كلمة . 

  
4. אאאאאאא{א

אאW 
1. אאאאK 
2. אאאK 

3. عن طرق العمل المستخدمة . 

 
5. אאאאאאא

אKאאאW 
1. אאאK 
2. אאK 
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3. FאEאאאK 

4. אK 

 
6. אאW 

1. אאK 
2. אאאאאK 

3. אאאK 

4. K 

5. אאאK 

6. אאאK 

7. אאאאK 
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אאאא
 
1K K1404F1984WEאאאא

אאK،אאאאK 
2K אא،אF1404WEאא

אKא،אK 
3K אאF1408WEאא،אאK 
4 K ،אא  1416א א  א  ، K א א

אK  
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א 
אא K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J2 J 

11אאPurpose of bibliographic researchW K K K K K K K J2 J 

12אHow is the library organizedW K K K K K K K K K K K K K J2 J 

13אInformation sourcesW K K K K K K K K K K K K K K K K J3 J 

14אאChoosing a topicW K K K K K K K K K K K K K K K K K K K J4 J 

141אאWאאSubjectאW K K K K K K K K K J4 J 

142אאWאאSubjectW K K K K K K J6 J 
143אאWאאSubjectSpecific TopicW J7 J 
1441אאאW K K K J10 J 

1442אאאאW K K K K K K K K K K K K K K K J10 J 

1443אאאW K K K K K K K K K K K K K K K K J10 J 

1444אאאW K K K K K K K K K K K K K K K K K K K K K J10 J 
1446אאWאאאאאאאW K K K K K J11 J 
1447אאW{{אאאW K K K J12 J 

1448אאWאאאאW K K K K K K K K K K K J12 J 

אאאא K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J14 J 

אאאאאא K K K K K K K K K K K K K K K K K K K K K K K K K K K J15 J 

אא K K K K K K K K K K K K K K K K K K K K K K K K J18 J 

22אאW K K K K K K K K K K K K K K K K K K K K K J18 J 

221אאContamination and lossW K K K K K K K K K K K K K K K J19 J 

222אאField samplingW K K K K K K K K K K K K K K K J20 J 

223אאW K K K K K K K K K K K K K K K K K K K K K K K K K J22 J 

224אאSubsampling of soil sampleW K K K J23 J 

23אW K K K K K K K K K K K K K K K K K K K K K K K K K K K J24 J 

231אאW K K K K K K K K K K K K K K K K K K K K K K K K J24 J 

232אW K K K K K K K K K K K K K K K K K K K K K K K K K J25 J 
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233אW K K K K K K K K K K K K K K K K K K K K K K K K K K J26 J 

234אאאW K K K K K K K K K K K K K K K K K K K J26 J 

235אW K K K K K K K K K K K K K K K K K K K K K K J26 J 

אW K K K K K K K K K K K K K K K K K K K K K K K K K K J26 J 

24אאW K K K K K K K K K K K K K K K K K K K K K K J26 J 

241אאW K K K K K K K K K K K K K K K K K K K K K K K K J27 J 

25אאאW K K K K K K K K K K K K K K K K K K K K K J27 J 

251אאאW K K K K K K K K K K K K K K K K K K K K K J28 J 

252אאW K K K K K K K K K K K K K K K K K K K K K K J28 J 

אאאא K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J29 J 

אאאאאא K K K K K K K K K K K K K K K K K K K K K K K K K K K J30 J 

אאאאאא K K K K K K K K K K K K K K K K K K K K K K J33 J 

31W K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J33 J 

32אאW K K K K K K K K K K K K K K K K K K K J33 J 

321אאאPrecision and AccuracyW K K K K K K K K K K K K K J33 J 

3211אPrecisionW K K K K K K K K K K K K K K K K K K K K K K K J33 J 

3212אאAccuracyW K K K K K K K K K K K K K K K K K K K K K K J33 J 

אאDeterminate errorW K K K K K K K K K K K K K K K K K K K K J33 J 

אאאRandom errorW K K K K K K K K K K K K K K K K K K K K J34 J 

322אMeanאאMedianW K K K K K K K K K K K K K K K J34 J 

3221אThe meanW K K K K K K K K K K K K K K K K K K K K K K J34 J 

3222אאThe MedianW K K K K K K K K K K K K K K K K K K J35 J 
323אאאStandard deviationאאאאRelative standard deviationW J36

 J 
3231אאאW K K K K K K K K K K K K K K K K K K J36 J 
3232אאאאRelative Standard DeviationW K K K K J37 J 
324אאNormal distributionW K K K K K K K K K K J37 J 

33אאאW K K K K K K K K K K K K K K K K K J39 J 
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331אFF-test   W K K K K K K K K K K K K K K K K K K K K K K K K J39 J 

332אtW K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J41 J 

34אאאFאQEQ testW K K K K K K K K K K K K K K K K K J44 J 

35אאQuality controlW K K K K K K K K K K K K K K K K K K K K J46 J 

אאאא K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J47 J 

אאאאאא K K K K K K K K K K K K K K K K K K K K K K K K K K K J48 J 

אאאאאא K K K K K K K K K K K K K K K K K K K K K K K K J50 J 

42אאW K K K K K K K K K K K K K K K K K K K K K K K K J50 J 

421אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J51 J 

422אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K J52 J 

423אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J53 J 

424אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J53 J 

אW K K K K K K K K K K K K K K K K K K K K K K K J54 J 

אW K K K K K K K K K K K K K K K K K K K K K K K K K J54 J 

425אאW K K K K K K K K K K K K K K K K K K K K K K K K K K J54 J 

אאW K K K K K K K K K K K K K K K K K K K K K K K K K K K K J54 J 

אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K J55 J 

אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J55 J 

אאאאW K K K K K K K K K K K K K K K K K K K K K J55 J 

426אאאאW K K K K K K K K K K K K K K K K K K K J55 J 

אאאW K K K K K K K K K K K K K K K K K K K K K K K K K K J55 J 

אאW K K K K K K K K K K K K K K K K K K K K K K K K K K K K J56 J 

אאאW K K K K K K K K K K K K K K K K K K K K K K K J56 J 

427אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J56 J 

אאF4א1WE K K K K K K K K K K K K K K K K K K K K K K J57 J 

אאF4א3WE K K K K K K K K K K K K K K K K K K K J57 J 

428אאW K K K K K K K K K K K K K K K K K K K K K K J58 J 



א 265 א 
א אאא  

 
 

 - 68 -

442299אאאאWW K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J59 J 

אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J59 J 

W K K K K K K K K K K K K K K K K K K K K K K K K K K K K J59 J 

אאW K K K K K K K K K K K K K K K K K K K K K K K K K K K J59 J 

אאאW K K K K K K K K K K K K K K K K K K K K K K K K K K K K J59 J 

אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J59 J 

4210אW K K K K K K K K K K K K K K K K K K K K K K K K K K K K J59 J 

אאאא K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J60 J 

אאאאאא K K K K K K K K K K K K K K K K K K K K K K K K K K K J61 J 

אאאא K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K J63 J 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  


