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 źǀƈƤƫا ŠƘūاźƯ  ŦƫŚŨƫ–  ءŚǀưǀƨƫدي اŚŰƫا źƄƗ–  ƪƈƠƫول  اǇا ƾſراŶƫ2-–ا 

 
 Ɩ اŜǀƏ اŚǀƴƯǇت ƢǀƟƺŤƫŚŝ واŶƀƫاد ƮƬƘƯ-    Ư اŚǀưǀƨƫء اŚŤſǇذ اźŝاƮǀƷ ااŚƸƄƫوي

 ͖ͬ ɫʹȪ̞ɭͬȶƖ ƙͭƕƠ̞ ͲɭʭȵƖ ͪ͒ Ɂ ͊ș ͖ɫʹ˙Ȉ Ƶ̮ǔͬ ǃʹ ̮ͪ ȶƖ ʹͥ ˜˩ʯȵƖ ̩˚ʧʙˤȹƗ ǀ Ƃƕ ͌ǥ̠ Ȱƕ ͓ͪ ɳʹǢ͟ ͬɹ ȵƖ ͓ͪ ɳʹ Ͳǔ ͳ̥ ɫͬȗƂƕ: Ƶǀ Ƃ̠ Ȱƕ ƷƖ Ƃ͟ ʈȶƖ   : 
 

1 Ǡ ذابġĝا ĹņġĐg  Ņف ĸدĽجĽġĝا ǟ100                   Ǎ ęĽěحġĝا ĤĢ ğجرا                          ( ƬŤƨƫا ŠƿƺŘưƫا ŠŞƀƴƫا Šǀ                              
 اŠǀưŬŰƫ( اŠƿƺŘưƫ اŠŞƀƴƫ                                اĥĝسبĹ اĝ ĹŇĽŌġĝحجĬġا فŅ اġĝحĸ        Ǎ ęĽě اġĝذابĹ بترņĐز اġĝاد 2
3                                           ǍبŇذġĝا ĤĢ ĹĥņعĢ ĹņġĐ Ņذاب فġĝا Ĺņġďĝ اسņĊĢ          ( لƺƬŰưƫا żǀƧźţ                              
4 ěحĢ ęĽ                                          Ǎ ذابġĝا ĤĢ خفضĥĢ زņĐتر łĜع ŃĽحتŇ            ƞƠŴưƫل اƺƬŰưƫا 
5                                               Ǎ ذابġĝا ĤĢ رتفعĢ زņĐتر łĜع ŃĽحتŇ ęĽěحĢ          ( żƧźưƫل اƺƬŰưƫا 
6  Ņذاب فġĝت اŘĽĢ 1عددL  ǍęĽěحġĝا ĤĢ                                                           (      ŠƿرǇƺưƫا    ) 
             اĤĢ                                                            (      ŠǀƫǇƺưƫ اġĝذŇب 1kg Ǎد ŘĽĢت اġĝذاب فŅ عد 7
د اŘĽġĝت اĦ  Ěďĝ ŅĜďĝسبĹ عدد ŘĽĢت اġĝذاب أļ اġĝذŇب فŅ اġĝحęĽě إłĞ عد 8

Ǎذابġĝاļ بŇذġĝا ĤĢ     
  ( ƾƫƺưƫا źƀƨƫا    

9   ęĽěحġĝا Ņذاب فġĝت اŘĽĢ عدد ĹسبĦ                  ǍęĽěحġĝا Ņف ŅĜďĝت اŘĽġĝعدد ا łĞاب )                                  إŸưƬƫ ƾƫƺưƫا źƀƨƫا 
10 ĝت اŘĽġĝعدد ا łĞإ ęĽěحġĝا Ņب فŇذġĝت اŘĽĢ عدد ĹسبĦ                   ǍęĽěحġĝا Ņف ŅĜď      ŸưƬƫ ƾƫƺưƫا źƀƨƫا Ŝƿ 
11                 Ǎ Ĺċبد ĪزņĐتر ğĽěعĢ ęĽěحĢ                                                           ( ƾſŚǀƤƫل اƺƬŰưƫا     
12   łĜع īĥĢ ترěĝا ŀĽحŇ Ńذĝا ęĽěحġĝ(0.5)ا mol       Ǎ ذابġĝا ĤĢ                             ƞƈƳ لƺƬŰưƫري اǇƺưƫا 
13  Ǡ ŀĽحŇ Ńذĝا ęĽěحġĝ1ا  łĜع īĥĢ بŇذġĝا ĤĢ ğجرا ĽěņĐ ǟ(0.5) mol    ĤĢ

            اب Ǎاġĝذ 
 ƞƈƳ لƺƬŰưƫا Ǉƺưƫا ƾƫ 

14 
 
 

 

   Ǎ بŇذĢ łĞذاب إĢ Ĺد إضافĥع ĹņōاŇزņفĝاص اĽخĝر اņņتغ                                      
ńĭ ļأ   ņتغĝا Ņخفاض  ر فĦا ĝا Ĺارتفاع درجļ Ńبخارĝضغط اĝخفاض  اĦاļ ģاņěغ

  Ǎ دġتجĝا Ĺدرج           

    ŠƘưŬưƫاص اƺŴƫا                          )           

15   Ĺد درجĥع Īبخارļ Ěōساĝا Ĥņب ģاتزا Ĺĝث حاļد حدĥع Ěōساĝا łĜبخار عĝضغط ا
 ǍĹĥņعĢ ĸحرار       

    اƎƜƌƫ اŚŴŞƫري    )  

 ŢŝŚŧ اŚǀƬƜƫن اƾƫǇƺưƫ          ذاب جزļ ńŌŇغņر ĢتطاŇرǍ          جĹ غņěاĢ ģحęĽě ترņĐزĪ اļ ŅĞŘĽġĝاحد ġĝفŅ در  اĝتغņر 16
                    

 
 
 



 źǀƈƤƫا ŠƘūاźƯ  ŦƫŚŨƫ–  ءŚǀưǀƨƫدي اŚŰƫا źƄƗ–  ƪƈƠƫول  اǇا ƾſراŶƫ2-–ا 

 
 Ɩ اŜǀƏ اŚǀƴƯǇت ƢǀƟƺŤƫŚŝ واŶƀƫاد ƮƬƘƯ-    Ư اŚǀưǀƨƫء اŚŤſǇذ اźŝاƮǀƷ ااŚƸƄƫوي

 ƾƬƿ Śưƫ ƪƬƗ : ƾƳŚŨƫال اŒƀƫا   ŚŰǀŰƇ ŚǀưƬƗ ǈǀƬƘţ 

 źƠƈ . ŮƬưƫŚ إƼƫ رش اŚ ƣźƐƫت źŰƫ ŝارة إŚƯ Ƽƫ دون اźƐƌţ ƫ اŚƐƬƀƫت ƾƟ اƲƯ źǀŨƨƫ اƢƏŚƴưƫ اŚƸǀƟ ƊƠŴƴţ ƾŤƫ درŠū ا -1

 . Ε΍έΎϴδϟ΍ ϕϻΰϧ΍ ΙΩ΍ϮΣ Ϧϣ ΪΤϟ΍ϭ ΎϬϴϠϋ ΪϴϠΠϟ΍ ϥϮϜΗ ϊϨϤϟ 
2- . ƾƤƴƫا ƪŗŚƀƬƫ ريŚŴŞƫا ƎƜƌƫا ƲƯ ƪ ƣل أƺƬŰưƬƫ ريŚŴŞƫا ƎƜƌƫا 

  ΐϳάϤϟ΍ ΕΎΌϳΰΟ ΩΪϋ ϞϘϳ ϲϟΎΘϟΎΑϭ ϝϮϠΤϤϟ΍ ΢τγ ϰϠϋ ΓΩϮΟϮϤϟ΍ ΐϳάϤϟ΍ ΕΎΌϳΰΟ ξόΑ ϞΤϣ ϞΤΗ Ώ΍άϤϟ΍ ΕΎϤϴδΟ ξόΑ ϥϷ
ϝϮΤΘΗ ϲΘϟ΍ . ϝϮϠΤϤϠϟ ϱέΎΨΒϟ΍ ςϐπϟ΍ ϞϘϴϓ ΔϳίΎϐϟ΍ ΔϟΎΤϟ΍ ϰϟ· 

 żƿداد اƎƜƌƫ اŚŴŞƫري Śƿżŝ ƪŗŚƀƬƫدة درŠū اźŰƫارة . -3

ϳ ϲϟΎΘϟΎΑϭ Ϟ΋Ύδϟ΍ Ϧϣ ΞΗΎϨϟ΍ ήΨΒϟ΍ ΔϴϤϛ ΕΩ΍ί Γέ΍ήΤϟ΍ ΔΟέΩ ΕΩ΍ί ΎϤϠϛ ϪϧϷ . ϱέΎΨΒϟ΍ ςϐπϟ΍ Ω΍Ωΰ 
4- ƫ ƪƨƫ تŚƯاźŬƫا ƲƯ اǇŶŝ لƺƬŰưƫا ƲƯ źŤƫ ƪƨƫ تǇƺưƫŚŝ ŠƿرǇƺưƫس اŚ Ƥţ . źŤ 

ϠϤϋ ϞϬδϳ ήΘϟ ϞϜϟ ΕϻϮϤϟ΍ ΩΪϋ ϡ΍ΪΨΘγ΍ ϥϷ . Ϧϴόϣ ϢΠΣ ϞϜϟ ΔϠΜϤϤϟ΍ ΕΎϤϴδΠϟ΍ Ϧϣ ΔϳϭΎδΘϣ Ω΍Ϊϋ΄Α ϦϴϟϮϠΤϣ ϦϳϮϜΗ Δϴ 
 

 ŶŴŤƀƿم اżǀƧźŤƫ اŚƀů ŶƴƗ ƾƫǇƺưƫب اǇرŚ Ơţع ƾƟ درŠū اŚǀƬƜƫن واŚ ƠŴƳǇض ƾƟ درŠū اŶưŬŤƫ وŶŴŤƀƿ Ǉم اżǀƧźŤƫ اǇƺưƫري.  -5

ΩΪϤΘϳ Γέ΍ήΤϟ΍ ΔΟέΩ ωΎϔΗέΎΑ ϪϧϷ   ϲϟΎΘϟΎΑϭ ϢΠΤϟ΍ Ω΍Ωΰϳϭ ϝϮϠΤϤϟ΍ ϲϟϻϮϤϟ΍ ΰϴϛήΘϟ΍ ΎϤϨϴΑ ϖϴϗΩ ήϴϏ ϥϮϜϳϭ ήϴϐΘϳ ϑϮγ     
ΪϤΘόϳ  . Γέ΍ήΤϟ΍ ΔΟέΩ ήϴϐΘΑ ήϴϐΘΗ ϻϭ ΔΘΑΎΛ ϲϫϭ Ώ΍άϤϟ΍ϭ ΐϳάϤϟ΍ ΔϠΘϛ ϰϠϋ 

 

 ŚŨƫال اŒƀƫا     ŚƸŞſŚƴƿ Śưŝ ŠǀƫŚŤƫا ƪưŬƫا ƾƟ تŚƛاźƠƫا ǄƯا 
1-  ι΍ϮΨϟ΍ ΪϤΘόΗ ................. ....ϠϟΤϤ ΩΪϋ ΔΒδϧ ΰϴϛήΗ ϰϠϋ ϞϴϟΎ  ΕΎϤϴδΟ ΩΪϋ ϰϟ· Ώ΍άϤϟ΍ ΕΎϤϴδΟΐϳάϤϟ΍  

2-  ϚϳήΘϴϨϟ΍ ξϤΣ ΔϠΘϛ)3(HNO  ϰϠϋ ϝϮμΤϠϟ ϡίϼϟ΍(500 g)  ( ϩΰϴϛήΗ ϝϮϠΤϣ Ϧϣ12 ϠΘϛ )% ϭΎδΗ Ύϴ .............. ϱ       

3- ϣ ϪϤΠΣ ϚϳήΘϴϨϟ΍ ξϤΤϟ ϝϮϠΤ(200mL)  ΰϴϛήΘΑ(0.3 M)  ΔϓΎο· ΪϨϋϭ(100mL) ϣ ϰϟ· ήτϘϤϟ΍ ˯ΎϤϟ΍ Ϧϣ ξϤΤϟ΍ ϝϮϠΤ
 ϥΎϓ ϖΑΎδϟ΍΢Βμϳ ϩΰϴϛήΗM    ........................ 

4- ( ΔΑ΍Ϋ· ΪϨϋ( 10  g (   ϲϓ ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ Ϧϣ( 90  g ϮϠϜϟ ΔϴϠΘϜϟ΍ ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ ϥΎϓ ˯ΎϤϟ΍ Ϧϣ ϝϮϠΤϤϟ΍ ϲϓ ϡϮϳΩϮμϟ΍ Ϊϳέ
  ϯϭΎδΗ ......................... ..... 

5- ..... Δϗϼϋ ΪΟϮΗ..............πϟ΍ ϦϴΑ ..ϱέΎΨΒϟ΍ ςϐ  . ΪϤΠΘϟ΍ ΔΟέΩ ϲϓ νΎϔΨϧϻ΍ϭ ϥΎϴϠϐϟ΍ ΔΟέΩ ϲϓ ωΎϔΗέϻ΍ Ϧϣ ϼ˱ϛϭ 

6- ϲϟϮϤϟ΍ ήδϜϟ΍ ωϮϤΠϣ .ϱϭΎδϳ Ώ΍άϤϟ΍ϭ ΐϳάϤϠϟ .................... .......... 
7-  Ϧϣ ϞϴϠϗ ΔϓΎο΍ ΪϨϋ ... ϱέΎΨΒϟ΍ ςϐπϟ΍ ϥΈϓ ˯ΎϤϟ΍ ϰϟ· ήϜδϟ΍.............. ϥΎϴϠϐϟ΍ ΔΟέΩϭ ................   ϦϋCO100.   
8- Ωέ ϩΰϴϛήΗ ϱάϟ΍ ίϭήϜδϟ΍ ϝϮϠΤϣ ϥΎϴϠϏ ΔΟ0.4 m  ... ...............  ϩΰϴϛήΗ ϱάϟ΍ ϝϮϠΤϤϟ΍ βϔϧ ϥΎϴϠϏ ΔΟέΩ Ϧϣ0.1 m 

9-  ϩΰϴϛήΗ ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ Ϧϣ ϲ΋Ύϣ ϝϮϠΤϣ ήϴπΤΘϟ0.8M  . ΔΑ΍Ϋ· ϡΰϠϳ..........  ϲϓ ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ Ϧϣ ϝϮϣ ..½L .˯Ύϣ  

10-  ΔΑ΍ΫϹ ϡίϼϟ΍ ήτϘϤϟ΍ ˯ΎϤϟ΍ ΔϠΘϛ8g έΪϴϫ Ϧϣϟ΍ Ϊϴδϛϭ( ϡϮϳΩϮμNaOH = 40 ϩΰϴϛήΗ ϝϮϠΤϣ ήϴπΤΘϟ )0.5m ... ϱϭΎδΗg 

11- ( ˯ΎϤϟ΍ ΔϠΘϛO=182H)  ϪΗϻϮϣ ΩΪϋ ϝϮϠΤϣ ήϴπΤΘϟ ϡίϼϟ΍20mol Ύδϳ ϲϟϮϤϟ΍ ήδϜϟΎΑ Ϫϴϓ ήϜδϟ΍ ΰϴϛήΗϭ ϱϭ0.2  ..... ϲϫ 

12-  ( ϩΰϴϛήΗ ˯ΎϤϟ΍ ϲϓ ΎϳέϮϴϟ΍ ϝϮϠΤϣ ϥ΃ ΖϤϠϋ ΍Ϋ·0.1 mol / kg   ΪϨϋ ϲϠϐϳ  )C )o100.52   )Έϓ ϥbpK  ....... ϱϭΎδϳ 

13-  (˯ΎϤϟ΍ ϰϟϻϮϤϟ΍ ϥΎϴϠϐϟ΍ ΖΑΎΛ ϥΎϛ ΍Ϋ·0. 512 ºC /m ϩΰϴϛήΗ  ΓήϳΎτΘϣ ήϴϏ ΔΑ΍άϣ ΓΩΎϤϟ ϲ΋Ύϣ ϝϮϠΤϣ ϥΎϴϠϏ ΔΟέΩ ϥΎϓ )( 0.1 
mol/kg)  ϯϭΎδϳ  .. . ...................   

14-  ϩΰϴϛήΗ ϝϮϠΤϤϟ ϱέΎΨΒϟ΍ ςϐπϟ΍ (5m( .. .................... ϛήΗ ϝϮϠΤϤϟ ϱέΎΨΒϟ΍ ςϐπϟ΍ . ϩΰϴ(1m) . 

15-   ϪΘϠΘϛ ϝϮϠΤϣ 150 g  % ϲϠϋ ϱϮΘΤϳ20  ϝϮϠΤϤϟ΍ ΍άϫ ϲϓ ˯ΎϤϟ΍ ΔϠΘϛ ϥϮϜΘϓ ίϮϛϮϠΟ ϪΘϠΘϛ Ϧϣ .. ............ .ϡ΍ήΟ .. 

16- ϝϮϠΤϤϟ΍ ΪϤΠΗ ΔΟέΩ ϒϔΨϤϟ΍ ...................ΰϛήϤϟ΍ ϝϮϠΤϤϟ΍ ΪϤΠΗ ΔΟέΩ . . 



 źǀƈƤƫا ŠƘūاźƯ  ŦƫŚŨƫ–  ءŚǀưǀƨƫدي اŚŰƫا źƄƗ–  ƪƈƠƫول  اǇا ƾſراŶƫ2-–ا 

 
 Ɩ اŜǀƏ اŚǀƴƯǇت ƢǀƟƺŤƫŚŝ واŶƀƫاد ƮƬƘƯ-    Ư اŚǀưǀƨƫء اŚŤſǇذ اźŝاƮǀƷ ااŚƸƄƫوي

 : Ɩŝاźƫال اŒƀƫا    ŠƯǈƗ ƖƋ  (✓   ŠŰǀŰƈƫا ŠŝŚūǆƫ ƪŝŚ Ƥưƫا Ɩŝźưƫا ƾƟ ŠǀƫŚŤƫا ƪưŬƫا ƲƯ ǈƧ ƪưƨţ ƾŤƫا : 
1- ( ϩΰϴϛήΗ ϡϮϳΩϮλ ΪϴδϛϭέΪϴϫ ϝϮϠΤϣmol/kg   0.1( ϥΈϓ ˬ )100 g ΕϻϮϤϟ΍ Ϧϣ ΩΪϋ ϰϠϋ ϱϮΘΤΗ ϝϮϠΤϤϟ΍ Ϧϣ )

 :ϱϭΎδϳ 

    )    (10                      )     ( 1                        )    (0.01            )     (0.1 
2-δϜϟ΍ ϥ΃ ΖϤϠϋ ΍Ϋ·ϧΎΜϳϺϟ ϲϟϮϤϟ΍ ή  ϝϮOH )5H2( 46 = C  ϱϭΎδϳ ˯ΎϤϟ΍ ϲϓ0.2    ϝϮϧΎΜϳϹ΍ ΔϠΘϛ ϥΈϓ ΍ϲϓ ΔΑ΍άϤϟ5   ΕϻϮϣ

: ϱϭΎδΗ ϝϮϠΤϤϟ΍ Ϧϣ 
 )    (92                          )    (23                        )     (4.6                     )    (46 
3- ( ϰϟ· ϪΘϓΎο· ϡίϼϟ΍ ˯ΎϤϟ΍ ϢΠΣ100 mL( ϩΰϴϛήΗ ϱάϟ΍ ϚϴΘϳήΒϜϟ΍ ξϤΣ ϝϮϠΤϣ Ϧϣ )0.4 M  ϩΰϴϛήΗ ϝϮϠΤϣ ϰϠϋ ϝϮμΤϠϟ )
(0.2 M)  : ϱϭΎδϳ 

 (    )                  200mL  )    (100mL                 )     (               400mL (     )50mL 
 
  

4 - Ϥϟ΍ ( Ϧϣ ϞϜϟ ϥΎϴϠϏ ΔΟέΩ ϥ΃ ΖϤϠϋ ΍Ϋ·ϴϫΪϟΎΘϴγϷ΍ ϭ ϥϮΘϴγϷ΍ϭ ˯ΎΗήΘϟ΍ ϰϠϋ )ϚϴΘϴγϷ΍ ξϤΣϭ Ϊ: ϲϫ ΐϴ 
       (CO100  ˬCO56  ˬCO31  ˬCO118 : Ϯϫ ϑϭήψϟ΍ βϔϧ ΪϨϋ ϱέΎΨΑ ςϐο ήΒϛ΃ Ϫϟ ϱάϟ΍ Ϟ΋Ύδϟ΍ ϥΈϓ ˬ ) 

                  ϥϮΘϴγϷ΍ )   (                          ˯ΎϤϟ΍ )   (  )    (              ΪϴϫΪϟΎΘϴγϷ΍     )    ( ϚϴΘϴγϷ΍ ξϤΣ 
5-Ω ϩΰϴϛήΗ ΎϳέϮϴϠϟ ϲ΋Ύϣ ϝϮϠΤϣ ϥΎϴϠϏ ΔΟέ(0.5 m)   ϥΎΑ ΎϤϠϋC/m)0=0.512bp(K  ϱϭΎδϳ :- 

)    (  C0100.256-             )    (  100C-                   )     (  C0100                        )    ( C0100.256 
 

 ƫال اŒƀƫا žƯŚŴ  : ( ŠƯǈƗ ƖƋ ( ŠƯǈƗو ŠŰǀŰƈƫرة اŚŞƘƫم اŚƯأ )  ) :ƾƬƿ ŚưƯ ƪƧ ƾƟ ŠŰǀŰƈƫا źǀƛ رةŚŞƘƫم اŚƯأ 
1- ŭت اƢǸȈǈƳ عȂǼƥ ǂƯƘƬƫ ȏو Ƥȇǀŭت اƢƠȇǄƳ دƾǠǳ ƨƦǈǼǳʪ ابǀŭت اƢǸȈǈƳ دƾǠƥ ǂƯƘƬƫ ǲȈǳƢƸǸǴǳ ƨǠǸĐاص اȂŬاب .اǀ                              (    ) 

2-  . ǾȈǧ ǂȇƢǘƬŭا Śǣ ابǀŭا ǄȈǯǂƫ دةʮǄƥ ǲǬȇ لȂǴƸǸǴǳ ريƢƼƦǳا ǖǤǔǳا                                                                                 (     ) 

3-    ǽǄȈǯǂƫ ǂǰǇ لȂǴŰ ƾǸš ƨƳ0.2درm  ǽǄȈǯǂƫ لȂƄا ǆǨǻ ƾǸš ƨƳدر ǺǷ Őǯ0.1أm                                        .                     (   )   

4-  ǲǯ ǞǨƫǂƫ ءƢŭا Ŀ ǂǰǈǳل اȂǴŰ ǄȈǯǂƫ دةʮǄƥ. ǽƾǸš ƨƳودر ǾǻƢȈǴǣ ƨƳدر ǺǷ                                                                               (    ) 

   (    )                                            Ƣǯ ƢǷ ǦǠǓ ńن ƾǟ ǲǬȇ ǾȈǴǟد ȏȂǷت اǀŭاب اń اƾǼǟ         . ǦǐǼǳ زʮدة ǶƴƷ اȂǴƄل Ƣŭʪء اǂǘǬŭ ا  -5

6- ƾƷة او ƪƥƢưǳار اƾǬŭfpK  ȆǿC/mo  .                                                                                                            (   )   

                 

 ƫال اŒƀƫدس اŚƀ   : ŠŰǀŰƇ ŠǀưƬƗ رةƺƈŝ ŠǀƫŚŤƫا ŐƐŴƫا ƪưŬƫا ŠŝŚŤƧ ŶƗأ 
   اǀŭاب .ƾǟ ǲǬȇ Ǿد ȏȂǷت اǂǘǬŭ اƢǯ ƢǷ ǦǠǓ ńن ƾǼǟ ȈǴǟ زʮدة ǶƴƷ اȂǴƄل Ƣŭʪء -1

 ........ ................................................................................................................... ج/
2- . ŅȂŭا ǂǈǰǳا Ȇǿ ءƢȈǸȈǰǳا ǶǴǟ Ŀ رااƢǌƬǻا واȏاوƾƫ ǂưǯȋا ǄȈǯŗǳة اƾƷو 

 ............. ................................................................................................. .................ج/ ... 

3-  ƨƥإذا ǺǷ ƲƫƢǼǳل اȂǴƄا ƨȇرȏȂǷ (1mol )  ǺǷKCl   Ŀ570mL) )  ويƢǈƫ لȂǴƄا ǺǷ.175 m)  0 )    . 

 ................................................................................ .................................. ج/
 .   ƨȈǟȂǻ ȄǴǟ C/Mo اǀŭاب ووƾƷة Ȇǿ ǾǇƢȈǫ   (bpK اƪƥƢưǳ) ƨǸȈǫ ƾǸƬǠƫ اƾǬŭار  -4

 .................. ................................................................................................. ج/



 źǀƈƤƫا ŠƘūاźƯ  ŦƫŚŨƫ–  ءŚǀưǀƨƫدي اŚŰƫا źƄƗ–  ƪƈƠƫول  اǇا ƾſراŶƫ2-–ا 

 
 Ɩ اŜǀƏ اŚǀƴƯǇت ƢǀƟƺŤƫŚŝ واŶƀƫاد ƮƬƘƯ-    Ư اŚǀưǀƨƫء اŚŤſǇذ اźŝاƮǀƷ ااŚƸƄƫوي

5-  ǽǄȈǯǂƫ ƢǷ ǒǸū لȂǴŰ ǂǔƷ0.1mol/L   ƨƥذاϵ4.9g   Ŀ ǾǼǷ500mL  لȂǴƄا ǺǷ ويƢǈƫ ǒǸūا اǀŮ ƨȈƠȇǄŪا ƨǴƬǰǳن اƜǧ9.8g/mol   . 

 ............ .......... ............ ............................................................................................. ج/
6- ǟ ŚƦǠƬǳا ǺǰŻ . ƨȈǸƴūا ƨȇȂƠŭا ƨƦǈǼǳʪ ǲƟƢǇ Ŀ ƤǴǏ لȂǴŰ ǄȈǯǂƫ Ǻ 

 ........................... ................................................................................................... ج/    
7- ŭا ǄȈǯǂƫ دةʮǄƥ دادǄȇ لȂǴƸǸǴǳ ريƢƼƦǳا ǖǤǔǳاا Śǣو ŖȈǳوŗǰǳȏا Śǣ ابǀ.ǾȈǧ ǂȇƢǘƬŭ 

 ........................................................................................................................... ج/

 .  Ɯǧن ƾǟد ȏȂǷت اǀŭاب Ƣǈȇوي ƾǟ ȄǴưǷد ȏȂǷت اȂǰȇ ƢǷƾǼǟ0.5 Ƥȇǀŭن اǂǈǰǳ اǀǸǴǳ ŅȂŭاب Ƣǈȇوي   -8

   ............................................................................................................................ ج/
 
 

 : أƪưƧ اŶŬƫول اƾƫŚŤƫ: اŝŚƀƫ اŒƀƫال  
 

 Ώ΍άϤϠϟ ΔϴϟϮϤϟ΍ ΔϠΘϜϟ΍ ϥ΄Α (ΎϤ˱Ϡϋ :ϲϟΎΘϟ΍ ϝϭΪΠϟ΍ ϞϤϛ΃40g/mol      ˬc/mO 1.86=fbK     ˬc/mO=0.512 bpK) 

ϛΏ΍άϤϟ΍ ΔϠΘ ΐϳάϤϟ΍ ΔϠΘϛ  ΕϻϮϤϟ΍ ΩΪϋ ΔϴϟϻϮϤϟ΍ bpǻT fpǻT 

2g 
 

100g  ...................  ...................  ...................  ................... 

… ............ 
 

200g 0.4  ...................  ...................  ................... 

90g …………… 0.1 
 

0.2 ...... .............  ................... 

 
 

( ίϮϛϮϠΠϠϟ ΔϔϠΘΨϣ ϞϴϟΎΤϣ ϞΜϤϳ ϯάϟ΍ ϲϟΎΘϟ΍ ϝϭΪΠϟ΍ αέΩ΍=180 g/mol6O12H6C  ςϘϨϟ΍ ϥΎϜϣ ϞϤϛ΃ ϢΛ ) 
 
 
 

ms n 
 

VL M 

18 
 

………….… 0.2  ............ ....... 

… ............ 
 

2  .......... ....... 1 

90 ………………. 
 

 .......... ... ........ 0.5 

 
 



 źǀƈƤƫا ŠƘūاźƯ  ŦƫŚŨƫ–  ءŚǀưǀƨƫدي اŚŰƫا źƄƗ–  ƪƈƠƫول  اǇا ƾſراŶƫ2-–ا 

 
 Ɩ اŜǀƏ اŚǀƴƯǇت ƢǀƟƺŤƫŚŝ واŶƀƫاد ƮƬƘƯ-    Ư اŚǀưǀƨƫء اŚŤſǇذ اźŝاƮǀƷ ااŚƸƄƫوي

 
 Ěōساġĝا Ěح Ņف ĹĢستخدġĝا ĤņĦاĽĊĝا Ġĭأ 

 

 
 
 
 
 

 ϥϭϧΎϘϟ΍  Δϐϳλϟ΍ 
 

 ΔϴϠΘϜϟ΍ ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ 
 

 

 Ώ΍Ϋϣϟ΍ ΔϠΗϛ    =  ΔϳϠΗϛϟ΍ Δϳϭ΋ϣϟ΍ ΔΑγϧϟ΍ 
                                 ϝϭϠΣϣϟ΍ ΔϠΗϛ 

 
ΔϴϤΠΤϟ΍ ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ 

 

 
ϟ΍ ΔΑγϧϟ΍΍Ϋϣϟ΍ ϡΟΣ    =  ΔϳϣΟΣϟ΍ Δϳϭ΋ϣ Ώ 

                                 ϝϭϠΣϣϟ΍ ϡΟΣ 

 
ΔϳέϻϮϤϟ΍ ϥϮϧΎϗ 

 

L& M = ms/MWt ×V   LM = n / V 

 
ΔϴϟϻϮϤϟ΍ ϥϮϧΎϗ   

 

m = n / Kg   & m = ms/MWt ×Kg 
 

 
 ϲϟϮϤϟ΍ ήδϜϟ΍ ϥϮϧΎϗ 

 
 

            = 1 B XA +  X   &T     /nB= n BX        &T          /nA= n AX
                                                                                                                   

 
 ϒϴϔΨΘϟ΍ ϥϮϧΎϗ 

 

2X V 2= C 1X V 1C 
 

 
 ΕϻϮϤϟ΍ ΩΪϋ ΏΎδΤϟ 

 

  
 
 

 ϥΎϴϠϐϟ΍ ΔΟέΩ ϲϓ ωΎϔΗέϻ΍ ϥϮϧΎϗ 

                           ×  n/Kg    bp= K pbTǻ     &      ×  m    bp= K bpTǻ 
 

×  ms/MWt x Kg                                                          bp= K bpTǻ 
 

                     + ΏϳΫϣϟ΍ ϥΎϳϠϏ ΔΟέΩ = ϝϭϠΣϣϟ΍ ϥΎϳϠϏ ΔΟέΩbpTǻ  
 
 

ΪϤΠΘϟ΍ ΔΟέΩ ϲϓ νΎϔΨϧϻ΍ ϥϮϧΎϗ 

                          ×  n/Kg     fp= K fpTǻ          &  ×  m    fp= K fpTǻ 
 

×  ms/MWt x Kg                                                          fp= K fpTǻ 
 

                     ΏϳΫϣϟ΍ ΩϣΟΗ ΔΟέΩ = ϝϭϠΣϣϟ΍ ΩϣΟΗ ΔΟέΩ- fpTǻ  

  100 X 

  100 X 



 źǀƈƤƫا ŠƘūاźƯ  ŦƫŚŨƫ–  ءŚǀưǀƨƫدي اŚŰƫا źƄƗ–  ƪƈƠƫول  اǇا ƾſراŶƫ2-–ا 

 
 Ɩ اŜǀƏ اŚǀƴƯǇت ƢǀƟƺŤƫŚŝ واŶƀƫاد ƮƬƘƯ-    Ư اŚǀưǀƨƫء اŚŤſǇذ اźŝاƮǀƷ ااŚƸƄƫوي

 Ŀسĝا  ęاĝا ĤĢثا  ǆĹņĝتاĝا Ěōساġĝا Ěح ǆ 
 

1- ϠΤϣ ΰϴϛήΗ ϥΎϛ ΍Ϋ·Ϯμϟ΍ ΪϴδϛϭέΪϴϫ ϝϮ ( ϡϮϳΩNaOH  ( ϱϭΎδϳ )10 %  ˱ΎϴϠΘϛ ). ϠΘϛ ΐδΣ΍  ΔϳϭΎϜϟ΍ ΍ΩϮμϟ΍ Δ 
 ( ϲϓ25 g  . ˯Ύϣ ) 

 ..................................................................................... .................................................................. 
 ..... ................................................................................ .................................................................. 

 ..................................................................................... ........................ .......................................... 
 ..................................................................................... .................................................................. 

 
2- ( ϒϔΧ5 ml ( ϪϤΠΣ ˱ϻϮϠΤϣ ϲτόϴϟ ˯ΎϤϟΎΑ ϝϮϧΎΜϳϹ΍ Ϧϣ )250ml  ) ˬ ΍ ϲϓ ϝϮϧΎΜϳϺϟ ΔϴϤΠΤϟ΍ ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ Ύϣ  ϝϮϠΤϤϟ 

................................................................................................................................................... . ... 
 ... .................................................................................. .................................................................. 

.................................................................................... .......................................................... ........ 
 

3-  ( ΔϴϨϴΟϭέΪϴϬϟ΍ ϡϮϳΩϮμϟ΍ ΕΎϧϮΑήϛ ΔϠΘϛ ΐδΣ΍3NaHCO Δϣίϼϟ΍ )  ( ϪϤΠΣ ϝϮϠΤϣ ήϴπΤΘϟ500 mL ) 
        ( ϩΰϴϛήΗϭ0.5 M ΘϜϟ΍ ϥ΄Α ˱ΎϤϠϋ ) ( ϱϭΎδΗ ΔϴϨϴΟϭέΪϴϬϟ΍ ϡϮϳΩϮμϟ΍ ΕΎϧϮΑήϜϟ ΔϴϟϮϤϟ΍ ΔϠ84 g/mol . ) 

.................................................................. ................... .................................................................. 
 ..................................................................................... .................................................................. 

.................. ................................................................... .................................................................. 
 

4- ( ϚϴΘϳήΒϜϟ΍ ξϤΣ ΰϴϛήΗ ΐδΣ΍4SO2HϝϻϮϤϟΎΑ )  ( ϰϠϋ ϱϮΘΤϳ ϝϮϠΤϣ ϲϓ60 % Θϛ )ϪϨϣ ˱ΎϴϠ . 

                                                                                                             (H = 1 , S = 32 , O = 16   ) 
..................................... ................................................ .................................................................. 

 ............................................................................................................................................. .......... 
 ..................................................................................... .................................................................. 

 
5- ϡϮϴγΎΗϮΒϟ΍ ΪϳΩϮϳ ΕΎϣ΍ήΟ ΩΪϋ Ϣϛ   ϲϓ ΏϭάΘϟ ϡΰϠϳ ϱάϟ΍500g  ϝϮϠΤϣ ήϴπΤΘϟ ˯ΎϤϟ΍ ϦϣKI  ϱϭΎδΗ ϪΘϴϟϻϮϣ0.06m   ΎϤ˱Ϡϋ .

 ϲϫ ϡϮϴγΎΗϮΒϟ΍ ΪϳΩϮϴϟ ΔϴϟϮϤϟ΍ ΔϠΘϜϟ΍ ϥ΄Α166.1g/mol 
................................................................................................ ...................................................... 
 ..................................................................................... .................................................................. 

................................................. .................................... .................................................................. 
 

6-  ( ΐϳΫ΃6.4 g  ϝϮϧΎΜϳϹ΍ Ϧϣ )OH5H2C  ( ϲϓ77 g  . ήτϘϤϟ΍ ˯ΎϤϟ΍ Ϧϣ )ϭ ΐϳάϤϠϟ ϲϟϮϤϟ΍ ήδϜϟ΍ ΐδΣ΍ Ώ΍άϤϟ΍ . 

                                                                                                                ( C = 12 , O = 16 , H = 1 ) 
.................. ................................................................... .................................................................. 

 .......................................................................................................................... ............................. 
 ..................................................................................... .................................................................. 

 



 źǀƈƤƫا ŠƘūاźƯ  ŦƫŚŨƫ–  ءŚǀưǀƨƫدي اŚŰƫا źƄƗ–  ƪƈƠƫول  اǇا ƾſراŶƫ2-–ا 

 
 Ɩ اŜǀƏ اŚǀƴƯǇت ƢǀƟƺŤƫŚŝ واŶƀƫاد ƮƬƘƯ-    Ư اŚǀưǀƨƫء اŚŤſǇذ اźŝاƮǀƷ ااŚƸƄƫوي

7-  ξϤΤϟ ϲϟϮϤϟ΍ ήδϜϟ΍ ϥΎϛ ΍Ϋ·ϚϴΘϴγϷ΍ COOH3CH   ˯ΎϤϟ΍ ϲϓ0.2  ˬ ΔΑ΍άϤϟ΍ ˯ΎϤϟ΍ ΔϠΘϛ ΐδΣ΍ ϲϓ5 mol  . ϝϮϠΤϤϟ΍ Ϧϣ        
                                                                                            ϥ΄Α ˱ΎϤϠϋ( C = 12 , O = 16 , H = 1 ). 

.............. ....................................................................... .................................................................. 
 ..................................................................................... ................................. ................................. 

........................................................................................ ............................................................ ... 
 ...................................................................... ............... .................................................................. 

 ..................................................................................... .................................................................. 
 

8- ( ϚϴΘϴγϷ΍ ξϤΤϟ ϝϮϠΤϣCOOH  = 603 (CH   ϲϓ300g  ( ˯ΎϤϟ΍ ϦϣO = 182H  ϱϮΘδϳ ϲϟϻϮϤϟ΍ ϩΰϴϛήΗ )5m  ΐδΣ΍ ˬ
 ΐϳάϤϠϟ ϲϟϮϤϟ΍ ήδϜϟ΍ ˮ 

    ..................................................................................... .................................................................. 
. .................................................................................... .................................................................. 

 ......................................................................................................... .............................................. 
 ..................................................................................... .................................................................. 

......................................................... ............................ .................................................................. 
 

9-  ( ϪϤΠΣ ϚϳέϮϠϛϭέΪϴϬϟ΍ ξϤΤϟ ϝϮϠΤϣ200 mL  ( ϩΰϴϛήΗϭ )0.2 M  ΢Βλ΃ ΚϴΤΑ ήτϘϤϟ΍ ˯ΎϤϟ΍ Ϧϣ ΔϴϤϛ Ϫϴϟ· ϒϴο΃ )
 ( ϪϤΠΣ500 mL  . )΍ ΔϳέϻϮϣ ΐδΣ΍ ˮ  ΞΗΎϨϟ΍ ϝϮϠΤϤϟ 

............ ......................................................................... .................................................................. 
 ..................................................................................... ............................... ................................... 
 ..................................................................................... .................................................................. 

 .................................................................... ................. .................................................................. 
 ..................................................................................... .................................................................. 

 
10- ϡϮϳΩϮλ ΪϳέϮϠϛ ϝϮϠΤϣ  ϩΰϴϛήΗ0.15m ˮϝϮϠΤϤϟ΍ ϲϓ ΐϳάϤϟ΍ϭ  Ώ΍άϤϠϟ ϲϟϮϤϟ΍ ήδϜϟ΍ Ϯϫ ΎϤϓ 

                                                                                                     (Na=23   ˬ H= 1 ˬ O=16   ˬCl 35.5) 
............................................................. ........................ .................................................................. 

 ..................................................................................... .................................................................. 
 ............. ........................................................................ .................................................................. 

 ..................................................................................................................... .................................. 
 ..................................................................................... .................................................................. 

 
11- ϚϴΘϴγϷ΍ ξϤΤϟ ϰϟϮϤϟ΍ ήδϜϟ΍ ΐδΣ΍ ( = 60 2O4H2C) ϪϧΎΑϭΫ ΪϨϋ  ϲϓ  ( g 180) ( ˯ΎϤϟ΍ Ϧϣ O =182H)  ϥΎΑ ΎϤϠϋ

 ΰϴϛήΘϟ΍ (  ϝϮϠΤϤϠϟ ϰϟϻϮϤϟ΍ 6.17m)  
 ........................................................................................... .................................................................. 

............................ ........................................................................................................................... ......
............................................................................................................................... .................. ............

 .............................. ............................................................ .................................................................. 
..................................................................... .................... .................................................................. 

 
 
 



 źǀƈƤƫا ŠƘūاźƯ  ŦƫŚŨƫ–  ءŚǀưǀƨƫدي اŚŰƫا źƄƗ–  ƪƈƠƫول  اǇا ƾſراŶƫ2-–ا 

 
 Ɩ اŜǀƏ اŚǀƴƯǇت ƢǀƟƺŤƫŚŝ واŶƀƫاد ƮƬƘƯ-    Ư اŚǀưǀƨƫء اŚŤſǇذ اźŝاƮǀƷ ااŚƸƄƫوي

 
12- ϝϮϠΤϣ ϥΎϴϠϏ ΔΟέΩ ϲϫΎϣ ΤϳϰϠϋ ϯϮΘ1.25 mol) Ϧϣ  )2(OH)4H2C  ϲϓ1400  g )  Α ΎϤϠϋ ˮ ˯ΎϤϟ΍ Ϧϣ )΄ ϥ 

 bpK  = ˯ΎϤϠϟC/m)0( 0. 512  

............................................. ........................................ .................................................................. 
 ..................................................................................................................................................... .. 
 ..................................................................................... .................................................................. 
 ..................................................................................................... .................................................. 
 ..................................................................................... .................................................................. 

 
13- Ϧϋ ήϳΎτΘϣ ήϴϏ ϲΌϳΰΟ Ώ΍άϤϟ ϲ΋Ύϣ ϝϮϠΤϣ ΪϤΠΗ ΔΟέΩ ξϔΨϨΗ  ϰϟ΍ ϲϘϨϟ΍ ˯ΎϤϟ΍ ΪϤΠΗ ϪΟέΩC)0 0.39 –)ΐδΣ΍ : 
΃-                                         ϲϟϻϮϤϟ΍ ΰϴϛήΘϟ΍                                 Ώ- ϝϮϠΤϤϟ΍ ϥΎϴϠϏ ϪΟέΩ 

  ˯ΎϤϟ΍ ΪϤΠΗ ΖΑΎΛ { ϥΎΑ ΎϤϠϋ( C/m01.86)   ˯ΎϤϟ΍  ϥΎϴϠϏ ΖΑΎΛ ϭ( C/m00.512)} 
........................ ............................................................. .................................................................. 

 ..................................................................................... ........................................... ....................... 
 ..................................................................................... .................................................................. 

 ................................................................................ ..... .................................................................. 
 ..................................................................................... .................................................................. 

 ................................ ..................................................... .................................................................. 
 

14-  ΔΑ΍ΫΈΑ ϝϮϠΤϣ ήπΣ( g  5.76 (ΎϬΘϠΘϛ ˯ΎϤϟ΍ Ϧϣ ΔϴϤϛ ϲϓ ΓΩΎϣ Ϧϣ )g  50έ΍ΪϘϤΑ ΖόϔΗέ΍ ϝϮϠΤϤϟ΍ ϥΎϴϠϏ ΔΟέΩ ϥ΃ ΪΟϭ )  
   (ºC  0.32 .)΍ ΔϠΘϜϟ΍ ΐδΣ΍(  ΔΑ΍άϤϟ΍ ΓΩΎϤϠϟ ΔϴΌϳΰΠϟC/mo =0.52 bpk  ) 

 ..................................................................................... .................................................................. 
............................................................. ........................ .................................................................. 

 ..................................................................................... .................................................................. 
 ............. ........................................................................ .................................................................. 

 ..................................................................................................................... .................................. 
 ..................................................................................... .................................................................. 

15-  ϦϴϠΜϳ΍ ϝϮϜϴϠΠϟ΍ ϡΪΨΘδϳ2O6H2C  ΓέΎϴδϟ΍ ϲϓ ΪϳήΒΘϟ΍ ϡΎψϧ ϲϓ:ΏϮϠτϤϟ΍ ˬ                 ( C = 12 , O = 16 , H = 1)   
1- ϡίϼϟ΍ ϦϴϠΜϳ΍ ϝϮϜϴϠΠϟ΍ ΔϠΘϛ ΐδΣ΍ΎϬΘϓΎο·  ϰϟ΍2000g  ΪϨϋ ΪϤΠΘϳ ϝϮϠΤϣ ϦϳϮϜΘϟ ˯ΎϤϟ΍ ϦϣCo012 - ϋ ΪϤΠΘϟ΍ ΖΑΎΛ ϥ΄Α ΎϤϠ

 ϱϭΎδϳ ˯ΎϤϠϟ ϥΎϴϠϐϟ΍ϭm /Co0.51 , 1.86  
........................................................... .......................... .................................................................. 

 ..................................................................................... .................................................................. 
........... .......................................................................... .................................................................. 

 
2-  . ϝϮϠΤϤϟ΍ ϥΎϴϠϏ ΔΟέΩ ΐδΣ΍ 

 ..................................................................................... .................................................................. 
 ..................................................................................... .................................................................. 

..................................... ................................................ .................................................................. 
3- ϲϟϮϤϟ΍ ήδϜϟΎΑ ΰϴϛήΘϟ΍ ΐδΣ΍  . ΐϳάϤϟ΍ϭ Ώ΍άϤϠϟ 

 .............................................................................................. ......................................................... 
 ..................................................................................... .................................................................. 



 źǀƈƤƫا ŠƘūاźƯ  ŦƫŚŨƫ–  ءŚǀưǀƨƫدي اŚŰƫا źƄƗ–  ƪƈƠƫول  اǇا ƾſراŶƫ2-–ا 

 
 Ɩ اŜǀƏ اŚǀƴƯǇت ƢǀƟƺŤƫŚŝ واŶƀƫاد ƮƬƘƯ-    Ư اŚǀưǀƨƫء اŚŤſǇذ اźŝاƮǀƷ ااŚƸƄƫوي

 
16-  ϰϠϴΜϳϻ΍ ϝϮΤϜϠϟ ϲϟϮϤϟ΍ ήδϜϟ΍ ΐδΣ΍OH5H2C    ϱϭΎδϳ ϩΰϴϛήΗ ϲ΋Ύϣ ϝϮϠΤϣ ϲϓ39% ΎϴϠΘϛ ˮ 

                                                                                                                        (C = 12  ˬ O = 16  ˬH= 1) 
.......................................................................... ........... .................................................................. 

 ..................................................................................... .................................................................. 
.......................... ........................................................... .................................................................. 

 ..................................................................................... ............................................. ..................... 
 ..................................................................................... .................................................................. 

.................................................................................. ... .................................................................. 
 ..................................................................................... .................................................................. 

 
17-  ϰϠϋ ϱϮΘΤϳ ϝϮϠΤϣ ϲϠϐϳ9.2g  Ϧϣ  ϲϓ ΔΑ΍άϣ ΓΩΎϣ200g  ΪϨϋ ϝϮϧΎΜϳϹ΍ ϦϣCo79 Ώ΍άϤϠϟ ΔϴϟϮϤϟ΍ ΔϠΘϜϟ΍ ΐδΣ΍ Ϡϋ  ϥ΄Α ΎϤ˱ 

         ϲϘϨϟ΍ ϝϮϧΎΜϳϹ΍ ϥΎϴϠϏ ΔΟέΩCo78.3 ( ϝϮϧΎΜϳϹ΍ ϥΎϴϠϏ ΖΑΎΛϭC.Kg /molo1.19 ) 
 ..................................................................................... .......... ........................................................ 
 ..................................................................................... .................................................................. 

............................................... ...................................... .................................................................. 
 ..................................................................................... .................................................................. 
 ..................................................................................... .................................................................. 
 ....................................................................................................... ................................................ 
 ..................................................................................... .................................................................. 

 
 

18-  ϥϮΑήϜϟ΍ ΪϳέϮϠϛ ϊΑ΍έ Ϧϣ Ϟϛ ΰϴϛήΗ ΐδΣ΍ ϦϳΰϨΒϟ΍ϭΪϘϣήδϜϟΎΑ ΍έ ϣ ϲϓ ϲϟϮϤϟ΍Τ ϱϮΘΤϳ ϝϮϠ ϰϠϋ53.9 g Ϧϣ  ΪϳέϮϠϛ ϊΑ΍έ

 ϥϮΑήϜϟ΍ 4CCl ϲϠϋϭ46.8 g  Ϧϣ ϟ΍ ϦϳΰϨΒ 6H6C ˱ΎϤϠϋ ϥ΄Α(C = 12 , Cl=35.5 , H = 1 )  

 
 ..................................................................................................................... .................................. 
 ..................................................................................... .................................................................. 

..................................................................... ................ .................................................................. 
 ..................................................................................... .................................................................. 

..................... ................................................................ .................................................................. 
 ............................................................................................................................. .......................... 
 ..................................................................................... .................................................................. 

............................................................................. ........ .................................................................. 
 ..................................................................................... .................................................................. 

 


