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אKאאאאאא
אאאאא{אא

אאKאאאאא
אאאאא{א

אאאאאK 
אאא٤}٠٪

א٣٨١ J٥٥١א٢٠٣٠
אאאא٣}١ J٩}٣Kא

אאא{K 
٢- אNitrogen Oxides  
 אאאאאא

אאאאאאאאא
אKאאNO{אNO2K

2C6H6 + 15O2 12CO2 + 6H2O 

2C6H18 + 25O2 18CO2 + 18H2O 



אא  ٢٨٠ א 

אא א א 
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א٧٠٪אאאאאאאא{
אאאאאK 

אאאא{א
אאאאאאאאאW 

 אאאא 

אK 

אאא
אא{א(HNO3)

א(HNO2)K 
• אW 

אאאאאא{אא
אאאאא{אאK

אאאאאאKאא
אאאא{אK 

אאאאאאא
אאKאאאאאא

N2Oאאאאאאאא
א{אאאאW 

אאאאא{

אא{אאא 

N2 + O2 2NO 

2NO  + O2 
 

  

2NO2 

2N2O N2 + 2NO 
hv
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אא א א 
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אW 

אאW 
אאא

אאאאא{אאאאK
אאאאא

אאאאK 
٣אאאאKא

٢٥אאאאאKא
٥٠אאאאK 

אאאאא
אאאאא

אאאאK 
٣- אSulphur Oxides  

אאאאSO2א
SO3Kאאאאא{

אאאא٣}٠אא{אא
٣אאKאאאאא

אSO3MistאH2SO4אאא
אאאW 

 אאאאK 

אאאאאאא
אאK 

2NO + O2 2NO2 

2SO2 + O2   2SO3 

SO3 + H2O H2SO4 
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 אאאא٠١}٠ J٢}٠אא{א
אא١}٠אאאאא

אאאאאאK
א٨אאא١}٠אאאא٥٠٪

Kאאאאא٥
אאאKאאאא

אא١}٠אא{אאאאא
א٠٣}٠אאK 

• א 

אאאא
Kאאאאאאאאא

אKאאא١ J٥٪{א
٤}٠ J٥}٠٪אKאאא

אאKאא
אאאאK

אאאאאאKאא
אאאאאאK 

• אא 
אאאאא

אאאאאאאאאKא
אא٠٩٢}٠אאאאאא

אא٥٢}٠אKאאא
אא٣}٠אKא١א

אאאא{אאאKאאא
א{אאאאאאא{

Kאאאא
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אא א א 
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אאאאאאאא{א
אאKא١٥٠א

אאאאK 

٤. אHydrogen Sulphide  

 אאאאאאK
אאאאא

אאKאאאא
אאאא٠٠٣}٠ J٠٠٨}٠אKא

אאא٠٢}٠אK
אאאאW 

  

אאאאאאאא٣٠٠
KאאאK 

• א 
 אאאאאאאאא

אאאאאאKא
אאאאא

אאאKאאאFא
אEאאאא

K 

• אא 
 אאאאאא

אKאאאאאאאאא
{אאאאאא{

אאאאאאאא
אאאK 

H2S + 2O2 

 

H2SO
4
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א١}٠אאא{
אאאאאKא٣}٠א

אאKא١٠٠א
אאאאאKא

٥٠٠אאאאK 

٤- אHydrogen Fluoride  
 אHFא{K

אאKאאאא
٠٠١}٠אKאאאאא{א{
א{אא{א{א{אאאK 

אאאא{אאא
٥}٢אKאאאאא

אאאאKאאאא
٤٠٠٠אK 

٥- אOzone 
 אO3אKאאאאא

אאStratosphere אאאאאK
אאאאאאTroposphere٠٢}٠

אאKאTroposphereK
אאאאאאאK

אאאאאא
٩}٠אא{אאא١}٠אא

אאK 

 אאאא{אא
אאאאK 
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- ٣٦ -  

• א 
 אאאאאאאאא

אאאא
אKאאאאW 

 
 
 

• אא 
 אאאאאאא

אאאKאאאאK
אאא

אאK٠٥}٠אאאא
אאאKאאאא

{אאאאאאא{
٤٠א٪אאKאאא

א{אא{א
אKאא٥ J١٠א

אK 

• אOzonlayer depletion   
אאאאאStratosphere

א٢٢אאאOzonlayerאK
אאאאאאא

אא{אאאK 

אאא{אא
אאFEא

  O. + O2 O3 

 

NO  NO  +  O. 
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אאאאאא
אאאאW 

 אא{אא{א
אאKאאאאאאאא

אאא{אא
אא{אאאאא

אאאאKאא
אאאאאW 

 

אאאאאW 

 

 אא{
אאK 

 אאאאא
אאאאאW 

  
אא[Cl*]א{אאW 

3O2 + hv 2O3 

NO2 + hv  NO + [O] 

NO + O3  NO2 + O2 

NO2 + [O]   NO + O2 

CF2Cl2 + hv  CF2Cl* + Cl* 

CFCl3 + hv 

  

CFCl2
* + Cl* 

  )ثاني آلورو ثاني فلوروميثان(

  )ثالث آلوروفلوؤوميثان(

Cl* + O3 

  

O2 + OCl* 

OCl* + [O] Cl* + O2 
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 אאאאא{
אאאאK 

٦- א(HC) Hydrocarbons 
אאאK

אאאאאK
א{אאאאא{

אאא{אא
אא١٢{אאF

אKE 

 אאאאאא
אאKאאאאאא

אKאאאאא{א(C2OH12)א
אאאKאאאאאא

אFאEאאK 

WאאParticulates air pollutants  
אאא

אKא
אאKאאאאאא

אאאאאא{א{
אאאאאK 

 אאאא٠٠٢}٠٥٠٠א
אאאאאK 

אW 
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١- אאSettling Particulates 

אאאאא
א{אאאDust fall{א

אKאאאאאא
אאK

אאאאאאאאK 

אאא٢٣L٢L{٣٣L٢Lא
א{א١٩٨١{٥٠L٢Lאא٢٧٠ J٣٠٠

L٢LאאאKאא٩
L٢LK 

٢- אאאTotal Suspended Particulates 

אTSP{אאא١}٠١٠
אאא{אא

אKאאאאאא
אKאאא

אאאאאאא٢٦٠
אL٣٢٤٧٥אL٣Kאא٩٦٧
אL٣אא٦}٢אL٣אאא{

אא٥}٠אL٣K 

٣- אאאFine Suspended Particulates  

אא١}٠א{
אאאKאא

אאא{אאא١٠٠
אאKאאאא{

א{אאK 
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אא א א 
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אאאאאאW 

١ J אDustאאK 

٢ J אאSootאאאאא 
٣ J אAshאאא{אK 
٤ J אSmokeא

אK 
٥ J אFumeאאא

אK 
٦ J אאMistאא٢K 
٧ J אAerosolsא

אא{אK 
אאאKא

אאאאאאאאאא
אKאאאK

אאאאאאאאא
אאאאאאא

אאאאאKאאא
אאאאאאא

אאK 
אאאאאאאאאא

אKאאאאאאאא
Kאאא 

אאאאאאאאא
אאאאאK 
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אא א א 
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• אאא 
١- אLead 

אאאאא
אאאאאאא

אKאאאא
אאאאKאא

אאאאאא
אאאא{א

אאאאK 
٢- אMercury 

אאאאא
אMethyl Mercuryאא

אKאא{
אאאאKאאא

אאאK 
٣- אCadmium 

אאאאא{א
אאאא{אא

אאאאKא
אאאאאא{א

אאאאאא
אאאאאKאאא

אאאאאK
אאאאאאא١}٠

אL٣٢}٠אL٣K 



אא  ٢٨٠ א 
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٤- אArsenic 
אאאאאאאא

אאא{אKאא
א{אאאא

אKאאא{אאאאא
אKאא

אאאאאא
אK 

• אאW 
 אאאאאאאאאK

אאאאאאאאאאאא
אאאKאאאאאאא
אאאאאאאK

אאאאאאאא
אאKאאאאא

א{אא
אאא{א

אאFאאEאאאאאא
KאאאאאאאKאאא 

{אא{
אא{אאא{

אאאאאאKא
אאא{אאא{

אאאאאאא
אאאK 
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אא א א 
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• אאאאW 
אאאאK

אאא٥٠א
אאאאאאאאK

אאא١٠אא
אK 

אאאא{
אאAdsorptionאאאא

אאKאF١٠٠ J١٣٠E
אL٣אאאא{א
٣٠٠אאL٣אאאאKא

٧٥٠אLא٣אאKא
אאאאאא

אK 
אאאאאאא{

אאAsbestosesKאא
אאKאאאאא{

אאאאאאא
א{אאא

אAsbestosisאא{אאא
אאאאאK 

WאאאSecondary pollutants 
אאאאPrimary pollutants

אאKאאאאאאאא
אאא

אאKאאאWאFאאE
אאK 
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• אFאאWE 
Smogאאאא

SmokeFogKאאא
Los Angelos Smogאאא

London SmogKאאאאאא
אאKאא

אאאאאאK
אאאאאאא

אאאאאאא
אאאאאאK

١٠٠٠١٩٥٦Kאא
Photochemical Smogאאאאאא

אK 
אאAcid RainW 

אאאאא
אאאאאKאא

אאאא
{אא

אאאאאאK 
אאאאFאאEpH٦}٥

אאא٦}٥א
אKאאאאאאא

٦}٥K 
אאאא{אא

אאאאא{
אאאא{א

١٩٧٠{١٩٨٣אא٣٤٪
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אא א א 
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אא٥٣٪١٩٨٥Kאא٣٠٪٥٩٪א
٥٢٪א٥٩٪٣٨٪{א١٤٪

אאאאK 
אא{

אאאאא
אאאאאאא{

אאאאK 
אאאא{אא١٨٨٥

א{אאאא
אאאאאK 
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אא 
 

אאאWאאאאא  
 

אאאWאאאא  
 

אאאWאאאא 
 

אאאאW؟אא 
 

אאאW؟אא 
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אאא 
 

אאאW 
אאאW 

١- אאK 
٢- אאאאK 
٣- אאK 
٤- FEאK 

אאK 
 

אאאW 
אאאW 

١- אאאאK 
٢- אאאאאאאK 
٣- אאאאאאK 
٤- אאא{א{אאאאאאאK 
٥- אאאאאאK 

אאאW 
אאאW 

١ J אCarbon Oxides FאCO א
COEK 

٢ J אNitrogen Oxides  
٣ J אSulphur Oxides  
٤ J אHydrogen Sulphide  
٥ J אHydrogen Fluoride  



אא  ٢٨٠ א 

אא א א 
 

 

- ٤٨ -  

אאאאW 

 אאאStratosphereא٢٢
אאאOzonlayerאKא

אאאאאאאא{
אאאK 

 אאא{א
אאאFEא

אאאאאא
אאאאW 

 אא{אא{א
אאKאאאאאאאא

אאא{אא
אא{אאאאא

אאאאKאא
אאאאאW 

 
אאאאאW 

 אא{
אאK 

3O2 + hv 

 

2O3 

 

NO2 + hv NO + [O] 

NO + O3  NO2 + O2 

NO2 + [O] 

 

NO + O2 
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אא א א 
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 אאאאא
אאאאאW 

אא[Cl*]א{אאW 
אאאאא{

אאאאK 

אאאWאW 

١- אאSettling Particulates 
٢- אאאTotal Suspended Particulates 
٣- אאאFine Suspended Particulates  

 
  

  

  

  

  

  

CF2Cl2 + hv  CF2Cl* + Cl* 

CFCl3 + hv  CFCl2
* + Cl* 

 

 

Cl* + O3 

 

O2 + OCl* 

OCl* + [O]  Cl* + O2 
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אאא 
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אאאא 

א


א









א


א






٤
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אאW 
אאאאאאאאאK 

 
אאW 
١- אאאאאאK 
٢- אאאאK 

 
אאאW 

K 
 

אאW 
אאK 



אא٢٨٠ א א 

אאאא א אאא 
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אאאא 
WאאאאאW 

אאא
אאKאאW 

١- אאW 
אאא{א{אא{

אאא{אאאאאא{אא
א{אאא…K

אאאאא{אא
אא{{{א

אאK 
אאא{א{א{א{א

אKאאאאאאא
אאאאא{אאא{

אאאאK 
٢- אW 

אאאא{
א{אאא{א{א{אאא

…Kאאא
{K 

אאאאW 
- WאאאK 
- Wאאא{א{

אאאFאאאEאא
K 



אא٢٨٠ א א 

אאאא א אאא 
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- Wאאאאאאאאא
FEא{אאאא{אא

אאK 
٣- אאW 

אאאאK
אאאא{א{אKאאא
אאKאאאא

א{אאא
אאK 

٤- אאאW 
אאאאאאא{

אאאאאאW 
 J  אאW 

אאאאא{אאא
אא{אא

Kאאאאאאא
אא{אא{אאאא{

אאאא{אא{
אאאאK 

 J אW 
אאאאא{אא

אאאאאאKאאאא
אאK

אאאאאא١٩٨٦א
אא{אאא

אK 



אא٢٨٠ א א 

אאאא א אאא 
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א{אאא{אאאא{
א{Kאאאא

אא{אאא
א{אK 

 J  אW 
אאאאאKא

א{אאא
אאKאאאאא

א{{א
אאאאאאKאא

אאאאאאאאאאאא
١٩٨٦אK 

WאאאW 
אאא{אא{א

א{א{אKאאאא
אאאא

Kאאאאאאאאא
אאKאאאFא{א{אE{

אאאאW 
 JאW 

אאאאאאא
א{אאא{אאא{אא

Kאא{אא
{אאאאK

אא{אאFאE
אאFאEאאK 



אא٢٨٠ א א 

אאאא א אאא 
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אאאאאאא{
אאאאא٣א J٥}٦{א

אא{א{
א{אאאK 

אאאא١٩٤٠א{
אאאא{א{אא

אאאאאאK
אאאא–א Jאאא{א

אאא{אאאאאא{א
אK 

 JאW 
אאאא{א{אא

{אאאאאFאאE{א
א{אאאK 

 JאאאאW 
אאאאאאאא

KאאאאאאאאK
אאאאאאאK 

 JאאW 
אאאאאא{

אKאאאאאא
אאאאא{א

אאFאאEאאKאא
א{אא{א

אאאאK 
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אא 
 

 
אאאW؟אאאאא 

 
 

אאאWא؟אאאאא 
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אאאא א אאא 
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אאא 
 

אאאW 
 

אאאאאW 
 

١ J אאK 
٢ J אK 
٣ J אאK 
٤ J אאאK 

 
אאאW 

 
אאאאאW 

 
١- אK 
٢- אK 
٣- אאאאK 
٤- אאאK 
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א
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אאW 
אאאאK 

 
אאW 
١- אאאאאK 
٢- אאאאאאאאK 
٣- אאאאאK 

 
אאאW 

K 
 

אאW 
אאK
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אאא 
אאאאאאא

אא}אא{אאא
אאKאאאא{א{א

אאאא{א
{א{אאK 

אאאאאאW 
WאאאW 

אאאאאא{
W 

١- אאא{אא
אאFאא{אא{א…EאK

אאאאאK 
٢- אW 

E  אאאאאK 
E אאאאאK 
E אאאאאא 
E אאאאK 

٣- אאאא{אאאאאאאאא
אאאKאאאאאא

אאאK 
٤- אאאאאאK 
٥- אאאאK 
٦- אאאאאאאאK

אאאאKאאאא
אאאאאאאאאא{

אאK 
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אאא א אאא 
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٧- אאאאאF{א{{E
אאFא{{E{אאא

אאאאאאאאאאא{א
אאאאK 

WאאאW 
אאאאא{

Kאאאא
אאא…{אא

א{א{K 
WאאאאW 

אאאאאא
אאW 

 J  אאאK 
 J  אאאאאא{א{

אK 
 J  אאאאאK 
 J  אאFאאEאאא

אאK 
אאאW 

١- אאאאאאאאK 
٢- אאאאK 
אאאא{אאאא -٣

אאK 
٤- אאאאא{

אאK 
٥- אאאא{אאאאא

אW 
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 J  אאאאK 
 J  אאאאאK 
 J  אאאאK 
 J  אאאאאאK 
 J  אאאאK 

אאאאאא{
אאאאW 

• אאאElectrostatic precipitator 
אאאא

K 
 אאאאאא

אאאאאא
אאאאאא

אKאאאא
אKאא٥}٩٩٪אאא 

• אאFאEBaghouse Filter 
 א Jא Jא Jא

א…K 
 אאאאאאא

אאאא{Kאא
אאKאא{אא

אאK 
• אWet Scrubbers 

 אאאא
אאאאא

KאאאF٨٠ J٩٥٪
אאKE 
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• אאMechanical Collector (Cyclones) 
 אאאא{

אאK 
 אאאאא

אאאאא
אאאK 
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אא 
 

אאאWא؟אאאאאא 
 

אאאWאאאאאא؟אא 
 
 אאאאאאא؟אWאאא
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אאא 
 

אאאWאאאאאאW 
١- אאאK 
٢- אאאK 
٣- אאאאK 
٤- אאאאאאאאK 

אאאWאאאאאאאW 
١- אאא{אא

אאFאא{אא{א…EאK
אאאאאK 

٢- אW 
E  אאאאאK 

E אאאאאK 
E אאאאאא 
E אאאאK 

٣- אאאא{אאאאאאאאא
אאאKאאאאאא

אאאK 
٤- אאאאאאK 

אאאWאאאאאאאW 
١- אאאElectrostatic precipitatorK 
٢- אאFאEBag house FilterK 
٣- אWet ScrubbersK 
٤- אאMechanical Collector (Cyclones) 
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אאW 

אאאאK 
 

אאW 
١- אאK 
٢- אאאK 

 
אאאW 

K 
 

אאW 
אאK



אא  ٢٨٠ א 

א א א 
 

 

- ٦٦ -  

א 
٦ J١W 

אאאאאאאKאא
٧١٪אא{אאאא١٣٧٠

F٦ J١E{אאא{F٢}٩٧
E٪אא{אWF١٤}٢E٪٢٩

א{א{א
אF٦٦}٠E٪٩אאF٢×

١٠١٢E{אאאאK
אאאאא{אאא{א

אאא{
אאFא٧٥E٪אא{א{

{אאאאאא
א{אאאאאאK 

F٦ J١WEאאאK 

אאא 
א

F٣E 
אאא

E٪F 
אאאא

א 
٢٥}٩٧ ١٣٧٠ 

א٠٥}٢ ٢٩ א 

א٦٨}٠ ٥}٩ א 

אא٠١}٠ ١٢٥}٠ א 

א ٠٠٥}٠ ٠٦٥}٠ 
אא ٠٠١}٠ ٠١٣}٠ 

٠٠٠١}٠ ٠٠١٧}٠ א 

١٠٠ ٧}١٤٠٨ א 



אא  ٢٨٠ א 

א א א 
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٦ J٢אW 
א{אאא

אאאאאאאאאא
אאאאKאא{

א{אאא
K 

אW 
אאאאאא

א{א{א{א{אא
אאאאא{א

אאאK 
٦ J٣אW 

אאאאאK
אW 

١- אאW 
אאאאא{

אאאאKאאא
אאאאאאKאאאא

{אאאאאאאאא
אKאאאא

אאאK 
٢- אאאW 

אאאאאאאאא
א{א{אא

אאאאא{אאאK
אאאאאאאאא

אאאאאא{אאאא



אא  ٢٨٠ א 

א א א 
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אאאKאאאאאאאאא
אא{אאאא

אאאאאKא
אאאאאאא{א

אאאאאאאאאא
אאאאK 

٣- אW 
א{אאאאאא

אאאאאאא{א
אאאאאאאK

אאאאאאאא{אאאא
Kאאאאא{אאא

אאאKאאא
W 

• אאאK 
• אאאאK 
• אאK 
• אאאאאאK 
• אאאאK 
• אאאאאK 
• אאאאאK 

٤- אאW 
אאאאא{א

אאאאאאK
אאאא٥K

אאא٨א



אא  ٢٨٠ א 

א א א 
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אאאאאאאא
אK 

٥- אאW 
אאאאא{

אאאאאאאאא{א
Kאאאאאאא{

אאאאאאKא
אאאאאא

אאK 
אW 

• אאאאאאאK 
• אאאאאאא{

אאאאK 
אאאאא •

אאאאK 

٦- אאאW 
אאאאא{אאא{

אאא{אא
א{אאאאK 

אאא{אאאא
אא{Kאא

אאא{אא{אאאא 
٧- אאW 

אאאאאא{אא
אאא{אאKאאאאא

אאאאאאאאאאאא
אאKאא{



אא  ٢٨٠ א 
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אאKאא
אא{אאא

אא١٨א{אאאא
{אאאאאK

אאאאא{
אאאK 

٨- אאW 
אאאאאאאאא

אאאאאאאא
אאKאא{אאא

אאא{אאאא{א
אאK 

٩- אאW 
אא

אאאאאאא
אאאאKאא

אאאאK
אאKאאאאאאא

אאאאאאא
אאאאאאK 
١٠ JאאאW 

אאאאאאא
אKאאאאאא

אאאאאKא
א{אא{

אאאאKאאאא
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א א א 
 

 

- ٧١ -  

אאאאא٤٠٪אאא
אאK 

٦ J٤אWaste Water Treatment 
 אאא

אאאאאKאאאא
W 

• אאאאאאאK 
 Kאאאאאאאא •
• אאאאK 
• אאאאאאK 
• אאאאK 

אאאאאאאא
אאאאאאאאKא

אאאאא{א{א
אאK 

אאאא
אאאאאאא

{אאאא
W 
WPreliminary treatment 

אW 
١- אScreens 

אאאאאאאאאאא
אאאK 
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٢- אאGrit chambers 
אאאאאאאאאא

א{אאאאא
Kאאאאאאאא 

WאאאPrimary treatment 
אאאאאאא{

אאאאאאא
אאא٥٥٪אאא

{אאא٤٠٪{
אאאאאאא٣٠אא{א

אאאאאאאF
אE{אאאאאאK 

WאאBiological treatment 
אא{אאאא

אא{אאאTrickling filtersאא
FאאActivated sludgeEאאאאאK 
Trickling filtersאא -١ 

אאאאאא
א{אFאאאEא

{אאאא
אאא{אא

אאאאאFאאאא
אEאאא{אאאא

אאאאאאא
אSecondary settling tanksאאאK 
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٢- אאActivated sludgeFאאE 
אאאא{אא

אאאאאא
אאאאא

אאא{אאאאא
אאאאאאאאK 

٣- אאFinal sedimentation 
אאאאא{א

אא{אאאא
אאאאאא

אאאאKאאאאאאא
אאאאאאאאא

אאאאאאK 
אאאאאא

אאW 
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א א א 
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אE٪F 
א 

 א  

 ٥ J١٠  ٢ J١٠ ٢٠ J٢٠ 

אא٢٥ J٤٠ ٤٠ J٢٥ ٧٠ J٧٥ 


 ٨٥ J٨٠ ٩٥ J٩٠ ٩٠ J٩٥ 


 ٧٠ J٧٠ ٨٥ J٨٥ ٨٥ J٩٠ 

 ٨٥ J٨٥ ٩٥ J٩٠ ٩٥ J٩٨ 

٤- אאW 
אאאאאא

אאאKאאא
אאא٣٠א{אאא

אא٢}٠א٣}٠א{א٩}٩٩
٪אאאKאאאאא

אאW 

 
אא

FLE 

٦ א J٢٤ 

אא٣ א J١٢ 

א٣ א J٩ 

٢ אא J٩
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א א א 
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אאאאאאאאא
אאאאאאאאW 

א 
אאא

FLE 

אא١٠ א 
אאאא ١٠ 

٥ א 
١}٠ א 
١}٠ א 
٥}٠ א 

٠١}٠ א 
٢٨٠ א 

٠٥}٠ א 
٤}٠ א 
٠٥}٠ א 
٠}٢ א 

٠}٥ א 
١}٠ א 
٠٧}٠ א 
٢}٠ א 
٠٠١}٠ א 

٠١}٠ א 
٠٢}٠ א 
٠}١٠ א 

א٦ א J٤}٨ 
٠٢}٠ א 



אא  ٢٨٠ א 

א א א 
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١}٠ א 
٠}٤ א 
٠٠١}٠ א 

אא  
אColiform 

(Fecal) 
٠}٥٠L 

אColiform 
(Total) 

٢}٢L١٠٠ 

 



אא  ٢٨٠ א 
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אא 
 
 

אאאWאאK 
 

אאאW؟אאא 
 

אאאW؟אאאא 
 

אאאאW؟אא 
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אאא 
 

אאאWאW 
١- אאK 
٢- אאאK 
٣- אK 
٤- אאK 
٥- אאK 
٦- אאאK 
٧- אאK 
٨- אאK 
٩- אאK 
١٠- אאאK 

 
אאאWאאאW 

• אאאK 
• אאאאK 
• אאK 
• אאאאאאK 
• אאאאK 
• אאאאאK 
• אאאאאK 
 

אאאWאאאאW 
• אאאאאאאK 
• אאאאאאאאK 
• אאאאK 



אא  ٢٨٠ א 
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• אאאאאאK 
• אאאאK 
 

אאאאWאאW 
١ J אאPreliminary treatment؛Fא{אאKE 
٢ J אאאPrimary treatmentאאאא؛K 
٣ J אאBiological treatment؛Fאא{

אא?אא?{אא{אאKE 
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אאW 
אאאאK 

 
אאW 

١- אאאK 
٢- אאK 

٣- אאאK 
 

אאאW 
K 

 
אאW 

אאK
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א 
٧ J١W 

אאאאאאאא
אאאאאאאא

אאאאאאאאאK 
אאאא

אאאKאאאא
אא

אא…Kאאאאאאא
אאאאאא

אאאאK 
אאאאאאא

אאאאאאא
אאאאאאאאאא

אאK 
٧ J٢אאW 

אאK 
WאאW 

אאאW 
 J  א

אאאאאאאא
אאK 

 J  אאאאאאא
אאאאאאאאאאא

אKאאאאאא
אאאאאאא

אK 



אא  ٢٨٠ א 

א א א 
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אאW 
 J  אאSurface soilWאאאא

אאאאאאא
אאאF٧ J١KE 

 
F٧ J١Eאאאאאא 

א 
אאא

(% W/W) 

אא
א 

(% V/V) 

٧٧}٩٣ ٦٠}٤٦ א 

٨٦}٠ ٧٢}٢٧ א 

א ٤٧}٠ ١٣}٨ 
٤٣}٠ ٠٠}٥ א 

٠٣}١ ٦٣}٢ א 

٣٢}١ ٨٣}٢ א 

٨٣}١ ٥٩}٢ א 

א ٢٩}٠ ٠٩}٢ 

 
 J  אSubsoil layerWאא

אאאK 
 J  אאSolid layerWאאאאא

אאאאאאא
אאאK 
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WאאW 
אאאא

אאא{אאאאאא
אTranspirationK 

Wאא 
אאאאאא{א٣٥٪א

אאאא
אK 

٧ J٣אW 
אאא{א

K 
٧ J٣ J١אאW 
 J אאWeathering 

אאאא
אאKאKאאאא

אאאאK
אאאאKאא

אאאאאאאאא
אאאאאאאאא

א٢٣א٪אאאאK 
אאאW 

١- אאאאK 
٢- אאאאאK 
٣- אאאאאאK 
٤- אאאאא{אאאאK 
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 J  אDesertification 
אאאאאאא

אאאKא
אFאאEאאא

אFאאאאאKE 
٧ J٣ J٢אאFאE 

 J אאאאFertilizers 
אאאאאאאא

אאKאאאאא
אFאאEאאאאאא

אאאאK
אאאאאאאאאאא

אאאאאאK 
אאאאא

אאא
אאKאאאאאא

אאאא
אאאKאא

FאאEאאאאא
אW 

١- אאאאאאK 
٢- אאאאאאאK 
٣- אאאא

{אאK 
٤- אאאאאאאאא

אאאאאאK 



אא  ٢٨٠ א 

א א א 
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٥- אאאאא10 ppm{א
אאאאאאאא

אאאאא
אאאאאK 

 J  אאאאPesticides 
אאאאאאאאא

אאאאKאאאא
אאאאאאאאאKאא

אאאאK 
אאאאא

אאא{אאאא
אאא{אאאאאאאא

אאאאאאK 
אאאאאאא

אאאאאא
אאאא{אK 

אאאאאאאא
אאאאא

אאא{אא
אאאאאא

אאאאאK 
 Jאא 

אאאאאאאK
אאאאאKא

אאאאאאאא
אKאאאאאאאK

אאאאאאאK 



אא  ٢٨٠ א 

א א א 
 

 

- ٨٦ -  

 Jאא 
אאאאאF
EאFאאאE

אאFאאאKE 
אאאאאא{א{אא{

אKאאאאא
א{אאאKאא

אאא{אא{א{א{אאא
אKאאא

אFEK 
אאאאאאאאא

אאאאאאאאא
Kא٢٠٪אאאא٨٠٪

אאKאאאאK 
 J 

אאאא
{אאאאא

אאאFאאEאא
א…אאאK 

אאאאא
אאאאאא

אאאאK 
אאאאאאאא
אאאאאא

אאאאאK 
 



אא  ٢٨٠ א 

א א א 
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٧ J٤אא 
אאאאאא

אאאאאאאW 
١- אאאאאאא

אK 
٢- אאאאאאאאאא

אאאאאK 
٣- אאאאאאאK 
٤- אאאאאFאאא

אאאאאEאאאאא
אאאK 

٥- אאאאאאאאאא
אאK 

٦- אאאאאK 
 



אא  ٢٨٠ א 

א א א 
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אא 
 

אאאW؟אא 
 

אאאW؟א 
 

אאאWאאאאא؟א 
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אאא 
 

אאאW 
אאאW 

 J  א
אאאאא

אאאאאK 
 J  אאאאאא

אאאאאאאאאאא
אאKאאאאאא

אאאאאאא
אK 

אאW 
 J  אאSurface soilWאאאא

אאאאאאא
אאאK 

 J  אSubsoil layerWאא
אאאK 

 J  אאSolid layerWאאאאא
אאאאאאא

אאאK 
אאאW 

אW 
WW 

١- אאWeatheringK 
٢- אDesertificationK 



אא  ٢٨٠ א 

א א א 
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WאאFאEW 

١- אאאאFertilizersK 
٢- אאאאPesticidesK 
٣- אאK 
٤- אאK 
٥- K 

אאאW 
אאאאאא

אאאאאאאW 
١- אאאאאאא

אK 
٢- אאאאאאאאא

אאאאאאK 
٣- אאאאאאאK 
٤- אאאאאFאא

אאאאאאEאאא
אאאאאK 

٥- אאאאאאאאאא
אאK 

٦- אאאאאK 
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אאW 
אאאאK 

 
אאW 
١- אאK 
٢- אאK 
٣- אאאK 
٤- אאאK 
٥- אאאK 

 
אאאW 

K 
 

אאW 
אאK



אא  ٢٨٠ א 

אא א א 
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אא 
٨ J١W 

אאאאאאאאא
אאאא{אא

אאKאאאאK 
אא

אאא{אאאא
אאאאאK 

אאאUnwanted Sound{א
אאאאאאאא
K 

אאאFאE
אא{אאאאKא

אאאאא
אFrequency{אאFאאE

CycleאאאK{א
אאא٢٠א٢٠٠٠٠Kאאאא٢٠٠

٦٠٠٠Kאאאא٢٠LאInfrasonicא
٢٠٠٠٠LאUltrasonicK 

٨ J٢אW 
אאDecibelאא

{א٣٠אא
٣٠ J٥٠Kאאא

?א?אF٨ J١KE 
 



אא  ٢٨٠ א 

אא א א 
 

 

- ٩٣ -  

F٨ J١Eאאא{K 

א אFE א 

אא ٢٠  

٣٠ א א 

 ٣٥ א 

 ٤٥  

א٦٠ א  

 ٧٠  

١٨ ٨٠  

 ٨٥  

א٨ ٩٠ א 

 J ٩٥ א 

א٣٠٠ ١٠٠ FE 

א ١١٠ FE 

אא ١٢٠ FE 

א ١٣٠ FE 

 ١٥٠ FE 

 ١٨٠ FE 



אא  ٢٨٠ א 

אא א א 
 

 

- ٩٤ -  

אאאא١٠٧٠אא
{אאא{א

K 
٨ J٣אW 

W 
אאאא{אא{אאאK

אאא{א
אאאK 

FWE 
١- אאאאאאא{א

{{אאאא
אאKאא٦٠ J٨٠٪אאא

אא{אאאא
אאאK 

٢- אאאא{א{אK 
٣- אאאאאKא{אא{א

א{אאאא{אK 
٤- אאאK 

אאא{אא
א٩٠ J٩٥{א

Kאאאא
٧٥KאF٨ J٢EאאK 

 
 
 
 
 



אא  ٢٨٠ א 

אא א א 
 

 

- ٩٥ -  

F٨ J٢EאאK 

א אFE 

 ٩٥ J١٠٠ 

٨٠ א J٩٥ 

אFאאE ٩٠ 

אFאE ١٤٣–١٦٣ 

٧٠ א–٩٢ 

FE ٦٢–٨٤ 

אFאE٨٥–٩٢ 

אאFאE ٨٥–٩٠ 

FאאאE ٨٥–٩٠ 

٧٠ א–٨٥ 

 
٨ J٤אאאW 

 אאא{
אאאאKאאW 

 J  אאאW 
 אאאאאאא{א{א

אאא{א{א{אאאא{א
אאK 



אא  ٢٨٠ א 

אא א א 
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אW 
١- אWאאאK 
٢- אWאאK 
٣- אWאאאאאאאK 
٤- אאWאאK 
٥- אאאאאK 

 J אאאW 
אאאאאאאאא

אא{אאא
{אאאאאא

א{א{א{אא{אאאא
אKאאאאאאא

אK 
 J  אאW 

א٥٠{אא
א{{٩٠אא{

אאאאא{
F١٢٠EאK 

 J  אאW 
אאאאאא{

אא{אא
א{אא{א

אאאאאאאK 
٨ J٥אאW 

אא{אאאא
א{אאאאW 



אא  ٢٨٠ א 

אא א א 
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 J  אאאא
אאאK 

 J  אאאאאאאאאא
אאאאאK 

 J  אאאאאאאאא
אאאאאאK 

 J  אאאאאאאא
אK 

 J  אאאאאא
אאאאW 

١- אאאאאK 
٢- אאאאאאF

אאאאאE 
٣- אאאאא{אאאאא

אאאאאאאK 
٤- אאא

אאאK 
٥- אאאאאאאאאא

אאאK 



אא  ٢٨٠ א 

אא א א 
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אא 
 
 

אאאW؟א 
 

אאאW؟א 
 

אאאWאאא؟ 
 

אאאאW؟אאאאא 
 

 



אא  ٢٨٠ א 

אא א א 
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אאא 
 

אאאW 
 אאDecibelאא

{א٣٠אא
٣٠ J٥٠Kאא

?אK? 
 

אאאW 
אW 

W 
 אאאא{אא{אאאK

אאא{א
אאאK 

 
FWE 

١- אאאאאאא{א
{{אאאא

אאKאא٦٠ J٨٠٪אאא
אא{אאאא

אאאK 
٢- אאאא{א{אK 
٣- אאאאאKא{אא{א

א{אאאא{אK 
٤- אאאK 



אא  ٢٨٠ א 

אא א א 
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אאאW 
אאאW 

١- אאאK 
٢- אאאK 
٣- אאK 
٤- אאK 

אאאאW 
אאאאאW 

 J  אאאא
אאאK 

 J  אאאאאאאאאא
אאאאאK 

 J  אאאאאאאאא
אאאאאאK 

 J  אאאאאאאא
אK 

 J  אאאאאא
אאאאW 

١- אאאאאK 
٢- אאאאאאF

Eאאאאא 
٣- אאאאא{אאאאא

אאאאאאאK 
٤- אאא

 Kאאא
٥- אאאאאאאאאא

אאאK



 

  

 
 



 

 

  

אאאא  

 

אא  

אאא 
 نيالمؤسسة العامة للتعليم الفني والتدريب المه

אאאא 





א


א




٩
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אאW 
אאאK 

 
אאW 
١- אאK 
٢- אא{אא{אאK 
٣- אאאאK 
٤- אאאK 
٥- אאאאK 

 
אאאW 

K 
 

אאW 
אאK
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אא א א 
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אא 
٩ J١W 

 אאאא{{{
אאאKאא

אאאKאא
Kאאאאאאאא

אאאK 
٩ J٢אW 

 אאאא
K

K
Kאאאאאא

אW 
 

E = h × f                                f = c/λ 
 

WEWאK 
 hW(6.62  × 10-34 J.s)   

 fWאK 
 cWא(2.99 × 108 m/s) 

λWאאK 
אF٩ J١EאאאK 
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F٩ J١EאאאאW 

א אא(λ) א(f)א(E) 

אא 3 cm>   

אא
FאE 

3  -  0.04 cm   

אא0.780 א µm – 400  

א380 א nm– 780   

א10 א nm – 380   

א0.01 א nm –10   

 <  0.01 nm   

 אאא{
FEאFE{

אFאאKE 
٩ J٣אאW 

אאאK{
אאK{אKאאא

א{אאאKאאא
–אאא{א{

א{אאאאאא{(92U233 , 

92U235 , 92U238)K 
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אא א א 
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٩ J٤אאW 
אאאאאF
EאFאאאE

אאFאאאKEאא
אאאאאאא

K 
٩ J٥אאW 

א
אאKאא

Half-lifeאא{?אאאא
?{אKאא

אאאאKאא 
(90T234 = 24d) (83Bi214 = 19.4min)K 

٩ J٦אאאאW 
 אאאאW

FE{{{אK 
٩ J٦ J١AlphaW 

אאF٢H٢E{K
אאא{אא{

אא{אאאאאא
אאאK 

٩ J٦ J٢BetaW 
 אאFEא

אאKאאאא
אK 
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٩ J٦ J٣GammaW 
 אא

אאאKאאא{
אK 

٩ J٦ J٤אNeutronsW 
 {אאKאא

אאאא{אאK 
٩ J٧אאאW 

אאאW 
٩ J٧ J١אאNatural SourcesW 
 J  אאCosmic RayW 

 אאאאאK
אאאאאא

אאאKא
אאאאאאאK

אאאאאאא J١٤
א J١٤אא٥٥٦٨

אאW 

א J١٤אאאא
אאאאאKאא

אאאאK 
אאאאאאאW 

 J  אאאWאאאא
אK 

 J  אאאאWאאאאאK 
 

n + 7N14  6C14 + p 
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 J אאאTerresterial RadiationW 
אאאאאFאא J٢٣٨{א J٢٣٤{

אא J٢٢٣{א J٤٠{א J٨٧E{אא
{אא J٢٣٨{אא J٢٣٥{א

 J٢٣٢Kאאאא
FE{אאאאא

אאאא{אא
 J٢٠٦א٢٠٧א J٢٠٨K 

אאא J٤٠
א J٨٧א J٤٠Kא

אאאאאאK 
אאאאא

אאאאK 
 J  אאאW 

אאאא J١٤א J
٤٠א J٣FאKEאאאאאא J٢٢٢

א J٢٢٠אאאאFאא J٢٣٨
א J٢٣٢אKEאאאא

אא{אאאK
אא(Cosmogenic)(B-7 , C-14)א(Premordial)(K-40 , 

Rb-87 , Po-114)K 
٩ J٧ J٢אאFאWE 

אW 
 J  אאW 

אאאאאאK 
אאאאאאאאאא

אאKאאאאא
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אא א א 
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אאאאאא{
א٦٠אאאKאאאאא

אאאאאא
אאK 

אאאאאאא{א
אאא

אאאאאאא٢٠
Kאאאאאאאאאאא

אאK 
אאאאאאK 

אאאאאאאאאאא
אאאאאKא

א٦٠אKאאW 
١K אאאאK 
٢K אאאאאאK 
٣K אאאאאאא

אאאאאאאאK 
٤K אאאאא

אK 
 J אאאאW 

אאאאאאאאא
אאאW 

١. אאאK 
٢. אאאאאאK 
٣. אאאאK 
٤. אאאK 
٥. אאאאאאK 
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אא א א 
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 Kאאאאאאאא .٦
٧. אאאאאK 
٨. אאאאK 

 J  אאאאאW 
אאאאא{אאאא

אאאאאאאא
אאאאא{אאא

אאKאאא{
אאאאאאאא

Kאאאאאאא
אאאKאאאאאאא

אאאאאאאאאא
אאא{

אאK 
 J  אאW 

אאאאאא
אאאאא

{אאאאאאא
אאאK 

אאאאאאא
Kאאאא

אאK 
 J  אאאW 

אאאאאאאאK 
אאאאאא??

٨L١٠L١٩٥٧{אא١٣١א{
אאאאK 
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אא א א 
 

 

- ١٠٩ -  

 אאא٢٨L٣L١٩٧٩{א
א٨٠א١٥{

٨٣٠K 
אא٢٦L٤L١٩٨٦{א

١٥ J٢٠אא١٣١{١ J٢אא١٣٧K 
٩ J٨אאאW 

אאאאא
אאא{

אW 
١- אאW 

אאאאK 
٢- אאW 

אאאאאא
אW 

 
• אאW 

• אאW 

• אאW 

• אאאאW 

 
 
 

(H2O)+    OH   +   H2 

H2O + e  (H2O)- 

(H2O)-    (OH)-  +  H 

OH  +  OH  H2O2 



אא  ٢٨٠ א 
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٣- אאW 
אאאא{

אא{אאא
אאאאאFאEאK 

٤- אאW 
אאאאאא

אאאאא
אאK 

אאאא
אאאאאאאאK 
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אא א א 
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אא 
 

אאאW؟אא 
 

אאאW؟אאא 
 

אאאW؟אאאא 
 

אאאאWאא؟ 
 

אאאW؟אא 
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אאא 
 

אאאW 
 אאאK{

אאK{אKאאא
א{אאאKאאא–

אאא{א{
א{אאאאאא{(92U233 , 

92U235 , 92U238)K 
אאאW 

 א،
אאKאא

Half-lifeאא{?אאאא
?{אKאאא

אאאKאא
(90T234 = 24d) (83Bi214 = 19.4min)K 

אאאW 
  אאאא

WFE{{{אK 
AlphaW 

  אאF٢H٢E{
Kאאא{אא{

אא{אאאאא
אאאאK 
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BetaW 
  אאFE

אאאKאאאא
אK 

GammaW 
  אא

אאאKאאא
{אK 

אNeutronsW 
  {אאKא

אאאאא{אאK 
אאאאW 

אאW 
١- אאCosmic RayK 
٢- אאאTerresterial RadiationK 
٣- אאאK 

אאאW 
אאW 

١- אאK 
٢- אאאאK 
٣- אאאאאK 
٤- אאK 
٥- אאאK 

 
 



 

  



 

 

  

אאאא  

 

אא  

אאא 
 للتعليم الفني والتدريب المهنيالمؤسسة العامة 

אאאא 




א


א




١٠
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אאW 
אאאK 

 
אאW 
١- אאאK 
٢- אאאK 

 
אאאW 

K 
 

אאW 
אאK
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אא א א 
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אא 
١٠ J١W 

אא{אא{אאאא{א
אאאא}א

אאאאאאאאאK 
אא{אא{אאאW 

١- אאאאRecyclingאא{
א{א{א{אאאאK 

٢- אאאא
K 

٣- אא
אאאאאאאK 

٤- אאאאאK 
٥- אאאאאאאא

אאאאK 
٦- אאאאאאK 
٧- אאאאאאK 
٨- אאאאאK 

١٠ J٢אאSources of Solid WasteW 
אאאא

אאאאKאאא
{אKא

WאאאאKאאW 
١٠ J٢ J١אאאDomestic Solid WasteW 

אאאאאאאK
אאא{א{א{אK

אאאאאאא
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אא א א 
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אאאאאא
אאאKאאא

א{אאאאKאא
אאאא{א

{אאאאKא١٠ J١אאא
א١٩٧٩א١٩٨٣אאאאאK 

 
١٠ J١אאא 

א 
א

FאE 
א

א 
FאLאLאE 

٣}٤ ٨٣٣٠٠٠ ١٣٠٠٣٩١٤١٧ ١٩٧٩ 

٤}٥ ٩١٤٠٠٠ ١٧٩٦٥٣٠٩٥٦ ١٩٨٠ 

٠}١٠ ١٠٠٣٠٠٠ ٢٦٥٦٠٠٠٠٠٠ ١٩٨١ 

٠}١١ ١٢٥٠٠٠٠ ٥٠٣٢٠٠٠٠٠٠ ١٩٨٢ 

٧}١٢ ١٤٠٠٠٠٠ ٦٤٠٨٠٠٠٠٠٠ ١٩٨٣ 

١٠ J٢ J٢אאאIndustrial Solid WasteW 
אאא{אאא

אאאאאאאאאאK
אאאאאKא

אאאאאאא
אKאאאאW 

١- אאאאאאאא
אאK 
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אא א א 
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٢- אאאאK 
٣- אאאאאא

K 
٤- אאאאאאאאא

אאאK 
אאאאאאאא

אאאאאאK
אאאK

אאאאא
אאKאאאאאW 

• אאאK 
• אאאאK 
• אאאאK 
• אאאאK 
• אאאK 
• אאאK 

١٠ J٢ J٣אאאאAgricultural Solid WasteW 
אאאאאאאאא

אאאאKאאאאא{אא{
א{אKאאאאא

אאאאאKאאאא
א{אאאאאאאאאא

אאאK 
١٠ J٢ J٤אאאMining WasteW 

אאאאאאא{
אאאאKאא

FאאאאאאEא
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אאאאKאא
אאאאאאאKא

אאאאאאK 
١٠ J٢ J٥אאאאFאESludgeW 

אאאאאאא
אאאKאאא

אאאאאאא
Kאאאאאא

אאאאאאאא
אאא{אאאאאא

אאKא
אאאאאאK 

١٠ J٢ J٦אאאBuilding and Demolition WastesW 
אא{

אKאאאאאאאא
{אא{אאאאK 

١٠ J٣אאSolid Waste TreatmentW 
אא

אאאאאא
אKאאאאא

א{{אאאKא
אאW 

١٠ J٣ J١אאSanitary landfillW 
אאאאK

אאאאאאאאא
אאאKאאא

אא{אאאאK
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אא א א 
 

 

- ١١٩ -  

אאאאאאא
אK 

אאאאאW 
١- אאאאאא

אK 
٢- אאאאאK 
٣- אF{EאK 
٤- אאאאאאK 

אאאאW 
١- אאK 
٢- אאאK 
٣- אאK 
٤- אאאאאK 

١٠ J٣ J٢אאIncinerationW 
אאאאא

אW 

 J  אאTemperatureK 
 J  אTimeK 
 J  אTurbulenceK 

אאאאאK
אאאאW 

١- א{א٨ J١٥٪
אא{אאאאK 

٢- אאאאאK 
٣- אאאאאאK 
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אא א א 
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אאאאא{
אאאאאאאאאא{

אאאאאK 
١٠ J٢ J٣אאאאSea and Ocean DumpingW 

אאאאאאאאא
אאאאאאאא

אK 
١٠ J٣ J٤אאRecyclingW 

אאאאא{א
אאאאאאאאKא

אW 
 

 J  אאאאאK 
 J  אאא 
 J  אאאאK 
 J  אאאK 
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אא 
 

 
אאאW؟אא 

 
אאאW؟אא 

 
אאאW؟אאאאא 
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אא א א 
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אאא 
 

אאאW 
אאW 

١- אאאDomestic Solid WasteK 
٢- אאאIndustrial Solid WasteK 
٣- אאאאAgricultural Solid WasteK 
٤- אאאMining WasteK 
٥- אאאאFאESludgeK 
٦- אאאBuilding and Demolition WastesK 

אאאW 
אאW 

١- אאSanitary landfillK 
٢- אאIncinerationK 
٣- אאאאSea and Ocean DumpingK 

٤- אאRecyclingK 
אאאW 

אאאאאW 
١- אאאאאא

אK 
٢- אאאאאK 
٣- אF{EאK 
٤- אאאאאאK 

 
 



 

  

 
 
 
 
 
 



 

 

  

אאאא  

 

אא  

אאא 
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 


א


א




١١
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אאW 
אאאאאK 

 
אאW 
١- אאאאאאK 
٢- אאאK 
٣- אאאאאאK 

 
אאאW 

K 
 

אאW 
אאK 
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אא 
אאאאאא

אא{א{אא…
אאאאאאא

אK 

אאW 

WShort term survey  
 אאאא

אאאK 

Wא??Long term (Continuous) survey  

 אאאאאW 

١- אאאK 
٢- אאאK 
٣- אאאK 

 אאאאאאאאא
W 

אWאאאאאאK
אF(High technology samplers 

FWאא{אא
אאאKאאא{א{א

…KKE 

אW 

١- אאאK 
٢- אK 
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אא א א 
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٣- אK 
٤- אK 
٥- אאאאאאאK 
٦- אאאאאאFE 

Wאא Low technology monitors) (  

 אאאאK 
אאWאאאThe biological monitors 
אW 

 J  אאאאThe environmental biological monitor 
 J  אאאThe environmental biological indicator 

אWאאK 
אWאאK 

אאאK 
אאאאW 

 אאא–אא–אא–א–א 
אאאאאW 

١- אאאא?אאK? 
٢- אאא?אאK? 
٣- אK 
٤- אאאאK 

١ J אאאאW 
 אאאאאאאא

אאאKאאאאאאאW 
١- אאThe leaves        
٢- אThe trunks         
٣- א       The tree rings   
٤- אThe barks 
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אאאאW 
١- The Nerium oleander 
٢- אThe Phoenix dactylifera 
٢ J אאאW 

 אאאאאאאא
אאאאאא

אאאאאאא
KאאאאאאאWאMosses

אLichensK 
 אאאאIndigenousK

אאאאK 
אאאאאאא

א Moss BagsK 
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אא א א 
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אא 
 

 
אאאW؟אאאאא 

 
אאאW؟אאא 

 
אאאWאאאא؟אא 

 
אאאאW؟אאאאא 
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אאא 
 

אאאW 
אאאאאא

אא{א{אא…
אאאאאאא

אK 
אאW 

אאאW 
١- אאאK 
٢- אאאK 
٣- אאאK 

 
אאאW 

 אאאאאאW 
١- אאאK 
٢- אK 
٣- אK 
٤- אK 
٥- אאאאאאאK 
٦- אאאאאאFKE 

אאאאW 
 אאאאאW 

١- אאאא?אאK? 
٢- אא?אאK? 
٣- אK 
٤- אאאאK



א٢٨٠ א א 

 א א 
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אא 
١- אאאKאא{אאא{–

אK١٩٨٧K 
٢- אאKאאאKא{

א{א{١٤١٣K 
٣- אאKאאKאאא{

١٤١١אK 
٤- אאKKאאא{–אא{–

K١٤١٠K 
٥- אאK J JK{אאא{١٤٠٥

K 
٦- אאKאאKאאא{

K١٤١٢K 
٧- אKאאKאא{١٤١٦K 
٨- אKאאאאאKאאא–

א{١٤٢٢K 
٩- אKאא{אאא{١٩٩٧K 
١٠- אאאKאאאאKאא

אא{١٩٩٦K 
١١- אאKאאאKא{

א{א{١٤١٣K 
١٢- אאKאKא{

١٤٠٩K 
١٣- אאאKאKאא

{١٤١٤K 
 



٢٨٠ א א 

 א א 
 

 

  

א 
א א 
א  

אאWאא  
١-١א ٢ 
٢-١אא ٦ 
٣-١אאאא ٧ 
٤-١א ٨ 
٥-١א ٩ 

אא ١٣ 
אא ١٤ 

אאWאא  
אאFאE ١٧ 

אא ١٧ 
אא ١٨ 
אאא ١٨ 
אא ١٨ 

אאא ١٨ 
אא ٢١ 

אא ٢٢ 
אאWאא  

١-٣אאא ٢٥ 
W ٢٦ 
W ٢٦ 

אא٢-٣ ٢٧ 
Wאא ٢٨ 
Wאא ٣٨ 



٢٨٠ א א 

 א א 
 

 

  

Wאאא ٤٣ 
אא ٤٦ 

אא ٤٧ 
אאאWאאאא  

Wאאאאא ٥٢ 
Wאאא ٥٤ 

אא ٥٦ 
אא ٥٧ 

אאWאאא  
Wאאא ٥٩ 

Wאאא ٦٠ 
Wאאאא ٦٠ 

אא ٦٣ 
אא ٦٤ 

אאWא  
١-٦ ٦٦ 
٢-٦א ٦٧ 
٣-٦א ٦٧ 
٤-٦א ٧١ 

אא ٧٧ 
אא ٧٨ 

אאWא  
7 J١W ٨١ 
٧ J٢אא ٨١ 
٧ J٣א ٨٣ 
٧ J٣ J١אא ٨٣ 
٧ J٣ J٢אאFאE ٨٤ 



٢٨٠ א א 

 א א 
 

 

  

٧ J٤אא ٨٧ 
אא ٨٨ 

אאא ٨٩ 
אאWאא  

٨ J١ ٩٢ 
٨ J٢א ٩٢ 
٨ J٣א ٩٤ 
٨ J٤אאא ٩٥ 
٨ J٥אא ٩٦ 

אא ٩٨ 
אא ٩٩ 

אאWאא  
٩ J١ ١٠٢ 
٩ J٢א ١٠٢ 
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