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 اول وسلح َظشي  (1

 average, range , accuracy and precision)ِؼبدٌخ اٌٛس١ػ ٚاٌّذٜ ٚاٌذلخ ٚاٌزأو١ذ) -1

 اوًّ ٚاٚصْ اٌّؼبدٌخ اٌى١ّ١بئ١خ -2

 اوزت اسُ اٌّشوت اٚ اٌص١غخ اٌى١ّ١بئ١خ ًٚ٘ ٘ٛ رائت  لا -3

 وسلح  تدشتح عًهيح ثاًَ  (2

   :ثلاث تداسبوهًا 

(1) Identify the given un known (note :use the reference table) 

 حيذد انًدهىل )يلاحيظح: استخذو اندذول انًشخعً( ) ساسة او غاصاو لا يىخذ تفاعم( 

Solution Na2CO3 CaCl2 H Cl AgNO3 HNO3 

Na2CO3 NR PPT GAS PPT GAS 

CaCl2 PPT NR NR PPT NR 

H Cl Gas NR NR PPT NR 

AgNO3 PPT PPT PPT NR NR 

HNO3 Gas NR NR NR NR 

Total 

results 

2PPT 

2GAS 

1NR 

2PPT 

3 NR 

1 PPT 

1 GAS 

3 NR 

3 PPT 

2 NR 

1 GAS 

4 NR 

 

Solution A     B C D E 

Na2CO3      

CaCl2      

H Cl      

AgNO3      

HNO3      

Total 

results 

     

 

The unknown  is (   ................   ( 
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(2) Identify the given unknown s (note : use the reference table) 

 ( رو نىٌحيذد انًدهىل )يلاحيظح: استخذو اندذول انًشخعً( ) ساسة 

compound experiment Observation Results 

Fe SO4 Salt solution 

+NaOH 

Dirty green ppt  Fe(OH)2 

CU Cl2 Salt solution 

+NaOH 

Blue ppt CU(OH)2 

Fe Cl3 Salt solution 

+NaOH 

Reddish brown 

ppt 

Fe(OH)3 

 

Unknown  Experiment observation results 

Unknown A Salt solution 

+NaOH 

  

Unknown B Salt solution 

+NaOH 

  

Unknown C Salt solution 

+NaOH 

  

 

The unknown  is (  …………….    ) 
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 Identify the given unknown (note :use the reference table ) 

ساسة  استخذو اندذول انًشخعً(حيذد انًدهىل )يلاحيظح:   

Alkyl halide experiment Observation Results 

 

Ethyl chloride Salt Solution 

+AgNO3 

White ppt Cl
- 

Ethyl bromide Salt Solution 

+AgNO3 

Creamy ppt Br
- 

Ethyl iodide Salt Solution 

+AgNO3 

Yellow ppt I
- 

 

Unknown  experiment Observation Results 

 

Unknown A saltSolution 

+AgNO3 

  

Unknown B Salt Solution 

+AgNO3 

  

Unknown C Salt Solution 

+AgNO3 
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EXP (1) General safety in a chemistry lab 

 انسلايح انعايح في يختثش انكيًياء

 

Rules for lab safety    انمىاعذ نهسلايح انًعًهيح 

1. Students must wear lab coats at all times while are inside the chemistry 

laboratory.   

اٌّخزجش فٟ خ١ّغ الأٚلبد أثٕبء ٚخٛدُ٘ داخً ِخزجش اٌى١ّ١بء. ِؼبغف٠دت ػٍٝ اٌطلاة اسرذاء   

2. Safety goggles must be worn while in the laboratory  

 ٠دت اسرذاء ٔظبساد اٌسلاِخ أثٕبء اٌّخزجش 

3. Contact lenses are not allowed even when worn under safety goggles , 

various fumes may accumulate under the lens and cause serious injuries or 

blindness . 

اٌؼذسبد اٌلاصمخ غ١ش ِسّٛذ ثٙب ززٝ فٟ زبٌخ اسرذاء ٔظبساد اٌسلاِخ ، لذ رزشاوُ الأثخشح 

خ ٚرسجت إصبثبد خط١شح أٚ ػّٝاٌّخزٍفخ رسذ اٌؼذس  

4. Closed toe shoes and long pants must be worn in the lab 

 ٠دت اسرذاء الأزز٠خ اٌّغٍمخ ٚاٌسشا٠ًٚ اٌط٠ٍٛخ فٟ اٌّخزجش

5.  All loose head wear such as shimagh are not allowed inside the lab loose  

ً اٌشّبؽ داخً اٌّخزجشاٌفعفبظخ ِث غط١خ. لا ٠سّر ثبسرذاء خ١ّغ الا  

6. Long hair must be tied back when using open flames 

ػٕذ اسزخذاَ اٌٍٙت اٌّىشٛف ٌٍخٍف٠دت سثػ اٌشؼش اٌط٠ًٛ   

7. Eating , drinking and smoking are strictly prohibited  in the laboratory 

زجشِّٕٛع ِٕؼب ثبرب رٕبٚي اٌطؼبَ ٚاٌششاة ٚاٌزذخ١ٓ فٟ اٌّخ  

8. No unauthorized experiments are to be performed 

 لا ٠زؼ١ٓ إخشاء أٞ ردبسة غ١ش ِصشذ ثٙب

9. Never taste anything       لا رززٚق اٜ شئ 
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10. Never directly smell the source of any vapor or gas 

 لا رشُ سائسخ أٞ ثخبس أٚ غبص ثشىً ِجبشش 

11. Always wash your hands before leaving the lab. 

ب لجً ِغبدسح اٌّخزجش ًّ  أغسً ٠ذ٠ه دائ

12. Learn where the safety and first-aid equipment is located this include fire 

extinguishers, fire blankets and   eye wash solutions. 

ِؼذاد اٌسلاِخ ٚالإسؼبفبد الأ١ٌٚخ ، ثّب فٟ رٌه غفب٠بد اٌسش٠ك ٚثطب١ٔبد اٌسش٠ك  ٛخذرؼٍُّ أ٠ٓ ر

  سً اٌؼ١ٓ.ِٚسب١ًٌ غ

13.  Consider all chemicals to be hazardous unless you are instructed 

otherwise. 

شح ِب ٌُ ٠زُ رٛخ١ٙه ثخلاف رٌه١رىْٛ خطخ١ّغ اٌّٛاد اٌى١ّ١بئ١خ   ػزجشا  

14. Excess reagents are never to be returned to stock bottles, dispose of excess. 

، ٚاٌزخٍص ِٓ اٌفبئط ضخبخبداٌذح إٌٝ اٌضائ ّٛادلا ٠زُ أثذا إسخبع اٌ  

15. Many common reagents as alcohol and acetone are highly flammable don’t 

use them anywhere near open flames. 

اٌؼذ٠ذ ِٓ اٌىٛاشف اٌشبئؼخ ِثً اٌىسٛي ٚالأس١زْٛ لبثٍخ ٌلاشزؼبي ثذسخخ ػب١ٌخ لا رسزخذِٙب فٟ 

 أٞ ِىبْ ثبٌمشة ِٓ اٌٍٙت اٌّىشٛف

16. Always pour acids into water , if you pour water into acid the heat of 

reaction  will cause the water explode into steam ,and the acid will 

splatter. 

 دؼًزشاسح اٌزفبػً سٛف ٠فبْ صت الأزّبض دائّب فٟ اٌّبء ، إرا وٕذ رصت اٌّبء إٌٝ زبِط 

اٌسّط ٠زجؼثشاٌجخبس ، ٚسٛف  ٝاٌفدش اٌّبء رٕ  

17. If chemicals come into contact wash your skin or eyes flush immediately of 

water and consult with your instructor 

 زظ١ٓلاٌِس اسرشء ٚاٌِبْ اِسح ِثبش ٚسٌفاػٌی ه ٠ػ٠ٔدن أٚ خٌي فبغس، ٌک٠ِ٠بئ٠خ ا ٚادٌِا لاِسذإرا 



 كيًياء انسُح انتحعيشيح 021370120د/ سانً 

 

7 

 

18. Never point a test tube or any vessel that you are heating at yourself or 

your neighbor it may erupt like a geyser . 

 أٚ إٌٝ خبسن ، فمذ ٠ٕفدش ِثً ٔجغ ِبء زبس. ا١ٌهأٔجٛة اخزجبس أٚ أٞ ٚػبء رسخ١ٕٗ  أثذاً  ٛخٗلا ر

19. Always use a spatula to remove a solid reagent from a container  

ػبءِٛٓ اٌ خصٍج ِبدح. اسزخذَ دائّب ٍِؼمخ لإصاٌخ   

20. Clean up all broken glassware immediately and dispose of the broken glass 

properly. 

 رٕظ١ف خ١ّغ الأٚأٟ اٌضخبخ١خ اٌّىسٛسح ػٍٝ اٌفٛس ٚاٌزخٍص ِٓ اٌضخبج اٌّىسٛس ثشىً صس١ر

21. Never leave burners unattended. Turn them off whenever you leave your 

workstation .  

 اٌؼًّ اٌخبصخ ثه.  ىبْثخ. أغفئُٙ ِزٝ رشوذ ِلا رزشن اٌشؼلاد دْٚ سلب

22. be sure that the gas is shut off at the bench rack when you leave the lab. 

 شٕذ سف اٌّمؼذ ػٕذِب رغبدس اٌّخزجرأوذ ِٓ أْ اٌغبص ِغٍك ػ

23. Beware of hot glass – it looks exactly cold glass. 

بٌضخبج اٌجبسد ثبٌعجػو٠جذٚ  -ززاس ِٓ اٌضخبج اٌسبخٓ   

24. Never fill a pipette using mouth suction always use a pipetting device  

 ٌٍسست ّبصخ ثبسزخذاَ شفػ اٌفُ دائّب اسزخذاَ خٙبصاٌ لأّلار 

25. Make sure no flammable solvents are in the surrounding area when lighting 

a flame.pipetting 

اٌٍٙت. شؼبيّٕطمخ اٌّس١طخ ػٕذ إؼبي فٟ اٌشزرأوذ ِٓ ػذَ ٚخٛد ِز٠جبد لبثٍخ ٌلا   

26. Keep your hands away from your face, eyes , mouth and body while using 

chemicals. ب٠ٚبدّه ٚفّه ٚخسّه اثٕبء اسزخذاَ اٌى١ذ٠ه ثؼ١ذا ػٓ ٚخٙه ٚػ١ٕ١اخؼً ٠  

27. Remove any protective equipment (ie. Gloves (  before leaving the 

laboratory. فبصاد لجً ِبرغبدس اٌّؼًّ    ماصي وً ِؼذاد اٌسّب٠ٗ ِثً اٌ  
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Experiment (2): Measurement, Accuracy, precision and Error 

 انمياساخ وانذلح وانتأكيذ والأخطاء

 Accuracy:      انذلح 

 How close a measurement is to the true value. 

 وُ رىْٛ اٌم١بسبد لش٠جخ ِٓ اٌم١ّخ اٌسم١م١خ

 Pericision:  انتأكيذ 

 How close a set of measurements are to each other.  

عٙبوُ رىْٛ ِدّٛػخ ِٓ اٌم١بسبد لش٠جخ ِٓ ثؼ    

 :يهحىظح

A)  ًال    َحكى عه accuracy ًيٍ خلال حيساب انًتىسػ انحسات 

B)  َحكى عهً الpercision  يٍ خلال حيساب انًذي 

 

 The mean =  the average  ًانًتىسػ   انحسات  

  =
                    

                 
 = 

 ِدّٛع إٌزب٠ح

ػذدُ٘
 

 the range  انًذي  

= maximum value -    minimum value =   اعهً ليًح  –الم ليًح  

 

دليمح 

 ويؤكذج

دليمح غيش 

 ويؤكذج
دليمح  

غيش و

 يؤكذج

 غيش

دليمح   

غيش و

 يؤكذج
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 median  انىسيػ 

 َشتة انُتايح  تشتية تصاعذي  ثى  -1

 نى انعذد انفشدي َاخز انميًح انهً تانىسػ -2

 يتىسػ عذ صوخً َاخذ انميًتيٍ انهً تُص وَحسةاننى  -3

  Calculate median  احيسة انىسيػ 

A) 11 -   15 – 13 – 10 – 14  

                                           ٔشرجُٙ 

)٠ؼٕٝ سلُ فشدٜ ٔبخز ل١ّخ اٌٛسػ( 5ػذد إٌزب٠ح =   

10 – 11- 13 – 14 – 15 

(median= 13) 

 ************************************* 

B) 11- 15 -12 -16 -10- 14  

 ٔشرت إٌزب٠ح اٚلا

) 61- 51 – 41 –12  –11 -(10  

 = ػذد صٚخٝ )اٌٛس١ػ ٔبخز ِزٛسػ اٌم١ّز١ٓ ثبٌّٕزصف ٚٔسست  اٌّزٛسػ  ٌُٙ( 6ػذد إٌزب٠ح = 

Median = 
     

 
 = 13 

************************************************************* 

 Error = actual value   -  average     

حساتًانًتىسػ ان –انخطأ = انميًح انحميميح   

 

 

 

 



 كيًياء انسُح انتحعيشيح 021370120د/ سانً 

 

10 

 

 If the actual result is 70 , the results 100.10, 160,and 700 are …….. 

a. Precise 

b. Accurate 

c. None of the above 

d. All the above 

 If the actual result is 100 , the results 100.99, 97,101 are ……… 

a. Accurate 

b. Precise 

c. All the above 

d. None of the above 

 if the actual result is 250 the results 100 , 99,97, and 101 are …….. 

1. precise 

2. accurate 

3. all of the above 

4. none of the above 

 If the actual result is 150 , the results 100.99, 97,and 101 are ……. 

a. Accurate 

b. Precise 

c. All the above 

d. None of the above 
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 If the following are the blood glucose reading for one person in 9 

successive days  ا٠بَ ِزٛاصٍخ 9ٌٛ اٌزبٌٝ ٠ىْٛ لشاءح  ٌشخص ٚازذ ٌّذح      

Day 1 2 3 4 5 6 7 8 9 

reading 110 136 156 179 167 189 194 200 146 

  

Calculate احيسة      

a. the mean of  blood glucose    يتىسػ اندهىكىص 

                                   

 
 = 164.1 

b. the range انًذي     = maximum value  -    minimum value =  200 – 110  =  

90 

 

 Write true (   or false(×) 

(1) Precision means how much close measurements is to each other (   

(2) Precision means how much close measurements is to the true value (×) 

(3) We can judge about accuracy of the measurements from the average value 

and reference value. (   

(4) We can judge about precision of the measurements from the range of these 

measurements. (   
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EXP(3) Types of chemical reactions  اَىاع انتفاعلاخ انكيًيائيح  

  

 

 

 

 

 

 Chemical reaction always involve the making and /or breaking of chemical 

bonds . 

 اٌزفبػً اٌى١ّ١بئٝ ٠زعّٓ دائّب صٕغ اٚ ِغ وسش اٌشٚاثػ اٌى١ّ١بئ١خ

 Types of basic chemical reaction    اَىاع انتغيشاخ انكيًيائيح 

1. Synthesis  ٍتكىي  

 Two or more reactant combine together to form product  

اوثش ِٓ اٌّٛاد اٌّزفبػٍخ ٠زسذٚا ٌزى٠ٛٓ إٌبرح اث١ٕٓ اٚ  

2. Decomposition )رفى١ه(     اَحلال  

 substances are broken down into a more simple  one 

 اٌّٛاد اٌزٝ رزىسش اٌٝ ِٛاد اثسػ ِٕٙب

3. Combustion          احيتشاق 

 Burning  reaction producing energy      رفبع اٌسزشاق ٠ٕزح غبلخ 

4. Replacement reactions علاخ احيلال او استثذلال  اتف  

 an element reacts with a compound and takes the place of another 

element in that compound. 

 ػٕصش٠زفبػً ِغ ِشة ٠ٚسً ِسً ػٕصش اخش فٝ ٘زا اٌّشوت 

 

Aa     + bB    →  x X  + y Y + …………     

 Reactant (s)           Product(s)  

 إٌٛارح                        اٌّزفبػلاد  

General formula انصيغح انعايح 

https://en.wikipedia.org/wiki/Organic_substance
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 ايثهح عهً انتفاعلاخ انكيًيائيح

 Fe (NO3)3 +3 NaOH →  Fe (OH)3   + 3NaNO3 

 Fe (OH)3 + 3HCl   →  FeCl3 +3H2O 

 FeCl3  +  3Ag NO3     →  3AgCl   + Fe(NO3)3 

 Na2 CO3  + 2 HCl     →  2Na Cl   +CO2   +H2O 

 Mg +0.5 O2   +Heat    →  MgO   
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EXP(4):  identification of unknown solutions 

 انتعشف عهً انًحانيم انًدهىنح    

 Synthesis reaction       ٍتفاعلاخ انتكىي 

A) Classical synthesis:    ٝالأزبج الأذِبخ 

1 reactant +1 reactant   →  1 product 

                                                          ازذِبدح ِزفبػٍخ + ِبدح ِبدح ِزفبػٍخ .... ٔبرح ٚ

B) Combinatorial synthesis:   ٝالأزبج اٌزد١ّؼ 

50 reactants + 20 reactants  →  1000 products 

                                                 ٔبرح 1555ِبدح ِزفبػخ............  25ِبدح ِزفبػٍخ +  55

 When two solutions are mixed together ,the following types of changes 

may be observed :   عُذ خهػ يحهىنيٍ يعا اَىاع انتغيشاخ انتانيح يًكٍ يشاهذتها 

a) Precipitate (ppT) is formed      ْٛساست ٠زى  

b) Gas (GAS) is evolved.     غبص ٠زصبػذ 

c) Change in color ٝ اٌٍْٛ     رغ١ش ف   

d) No reaction (NR)       ًلا٠ٛخذ رفبػ 

Solution Na2CO3 CaCl2 H Cl AgNO3 HNO3 

Na2CO3 NR PPT GAS PPT GAS 

CaCl2 PPT NR NR PPT NR 

H Cl Gas NR NR PPT NR 

AgNO3 PPT PPT PPT NR NR 

HNO3 Gas NR NR NR NR 

Total 

results 

2PPT 

2GAS 

1NR 

2PPT 

3 NR 

1 PPT 

1 GAS 

3 NR 

3 PPT 

2 NR 

1 GAS 

4 NR 

تجربة 

 عملى 
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EXP (5) : identification of some acid radicals   تحذيذ تعط انشمىق انحايعيح 

 Salts are made up of two parts    ٍالايلاذ تتكىٌ يٍ خضأي 

 a part  from  acid  known as acid radical. 

انشك انحايعًخضء ِٓ اٌسّط ٠سّٝ   

 a part derived from base is known as basic radical   

انشك انماعذي خضء ِٓ اٌمبػذح ٠سّٝ  

                    Na
+
 Cl

-
 

 

 

 

  Acid radicals are classified , according to their behavior towards  

hydrochloric acid and sulphuric acid , to three groups 

ب ٌسٍٛوٙب ردبٖ زّط ا١ٌٙذسٚوٍٛس٠ه ٚزّط اٌىجش٠ز١ه ، إٌٝ ثلاس ، ٚفمً  بِع١خاٌس اٌشمٛقرصٕف 

 ِدّٛػبد

a. Dilute (Dil) hydrochloric acid group ِدّٛػخ زّط ا١ٌٙذسٚوٍٛس٠ه اٌّخففخ 

b. Concentrated (conc) sulphuric acid groupِٚدّٛػخ زّط اٌىجش٠ز١ه اٌّشوض 

c. Miscellaneous group     ِدّٛػخ ِزٕٛػخ 

 

 

 

 

Basic radicle 

 انشك انماعذي

(cation) ٌ ٌ انًىخة انكاتيى  الايى

Acidic radicle 

 انشك انحايعً

(Anion) الايىٌ انسانة الاَيىٌ   
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 EXP (6) Identification of some basic radicals 

 انتعشف عهً تعط انشمىق انماعذيح             

 

 

 

 

 

Compound 

 انًشكة

Experiment 

 انتدشتح

Observation 

 انًشاهذج

Results 

 انُتيدح

Fe SO4 Salt solution 

+NaOH 

Dirty green ppt  

 ساسة اخعش يعكش     

Fe(OH)2 

CU Cl2 Salt solution 

+NaOH 

Blue ppt    ساسة اصسق CU(OH)2 

Fe Cl3 Salt solution 

+NaOH 

Reddish brown ppt 

 ساسة تًُ يحًش

Fe(OH)3 

 

 

 

 

Cation 

 انكاتيىٌ 

Experiment 

 انتدشتح 

Equation 

 انًعادنح

Fe
+2

 Salt solution 

+NaOH solution 

FeSO4 +2NaOH  =   Na2SO4 +Fe(OH)2 

(dirty green ppt) 

Cu
+2 Salt solution +   

NaOH solution 

Cuso4+2NaOH = Na2SO4 + Cu(OH)2 

(blue ppt) 

Fe
+3 Salt solution 

+NaOH solution 

FeCl3 +NaOH    =   3NaCl + Fe(OH)3 

(reddish brown ppt ) 

تجربة 

 عملى 
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Exp (7) Volumetric analysis and acid base titration 

ّع١خاٌزس١ًٍ اٌسدّٟ ٚ ِؼب٠شح اٌمبػذح اٌس  

 Chemical analysis:   ًانتحهيم انكيًيائ 

 Is a common method to determine: 

1. the quality (qualitative analysis) 

2. Or determine quantity (quantitative analysis) 

 Volumetric analysis (titration) :    )انتحهيم انحدًً )انًعايشج 

 It is a well-known method to determine the un known concentration of a 

certain substance by either  

 ٘ٝ غش٠مخ شبئؼخ ٌزسذ٠ذ رشو١ض غ١ش ِؼشٚف ٌّبدح ِسذدح ثٛاسطخ اِب   

1. Direct titration    ِؼب٠شح ِجبششح 

2. Indirect titration (back titration)   اٌّؼب٠شح اٌغ١ش ِجبششح 

 Using a known concentration (standard solution, tittrants) 

 ثبسزخذاَ رشو١ض ِؼشٚف )اٌّسٍٛي اٌم١بسٝ = اٌّؼب٠ش(

 Un known concentration = analyte اٌزشو١ض اٌغ١ش ِؼشٚف  

 We can calculate the unknown concentration by: 

 ثٛاسطخ  غ١ش ِؼشٚف ا٠ٌّىٕٕب زسبة اٌزشو١ض 

(M × V)unknown solution = (M × V) known solution 

M =molarity  انًىلاسيح 

V = volume    انحدى 

تجربة 

 عملى 
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 The end point of the titration:     َمطح انُهايح نهًعايشج 

Is when  a sudden change in the PH of the solution occur. 

 .دسخخ زّٛظخ اٌّسٍٛي ٘ٛ ػٕذِب ٠سذس رغ١١ش ِفبخئ فٟ 

 An indicator : اٌىبشف 

 is used to detect the end point of the titration 

 ٠سزخذَ ٌٍىشف ػٓ ٔمطخ ٔٙب٠خ اٌّؼب٠شح 

 

 they are organic compound that change color when there is  a change in 

the PH of solution 

 دسخخ زّٛظخ اٌّسٍٛي فٟٙ ِشوجبد ػع٠ٛخ رغ١ش اٌٍْٛ ػٕذِب ٠ىْٛ ٕ٘بن رغ١١ش فٟ 

 Uses of volumetric analysis:    ًًاستخذاياخ انتحهيم انحد 

1. Determination of  concentration of unknown solution 

 ٌّسٍٛي غ١ش ِؼشٚفرسذ٠ذ رشو١ض 

2. Determine the percentage of any compound in the given mixture 

 خ١ٍػ ِب ٌّئ٠ٛخ لأٞ ِشوت فٟ رسذ٠ذ إٌسجخ ا

3. Percentage purity of a required compound.   رسذ٠ذ ٔسجخ إٌمبء ٌّشوت ِطٍٛة 

 Modes of volumetric analysis:     ًًغشق انتحهيم انحد 

1. Acid-base (neutralization) titration ِؼب٠شح )ِؼبدٌخ(  اٌمبػذح ٚاٌسّط         

2. Precipitation titration      اٌّؼب٠شح اٌشسٛث١خ 

3. Reduction- oxidation (redox) titration ب٠شح الاوسذح ٚالاخزضاي    ِؼ  

4. Complexometric titration          اٌّؼب٠شح اٌّؼمذح 
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Exp (8) Solubility of organic compound in water 

 روتاَيح انًىاد انععىيح فً انًاء

 Solubility: is an ability of a substance to dissolve. 

 اٌزٚثب١ٔخ ٘ٝ لذسح اٌّبدح ٌززٚة 

1. A solute is the substance which being dissolved  

 اٌّزاة ٘ٝ اٌّبدح اٌزٝ رزاة

2. A solvent is substance in which the solute dissolved  

 اٌّز٠ت ٘ٝ اٌّبدح اٌزٝ ثٙب ٠زاة اٌّزاة

3. Solution is a mixture  of  solute and solvent 

 اٌّسٍٛي ٘ٛ خ١ٍػ ِٓ اٌّزاة ٚاٌّز٠ت

4.  Dissolution is  the process of dissolving  

 ٘ٝ ػ١ٍّخ اٌزٚثبْالاراتح 

 Example : in  Salt solution      ِثبي فٝ ِسٍٛي اٌٍّر  

1. Salt is the solute        اٌٍّر ٘ٛ اٌّزاة

2. Water is the solvent      اٌّبء ٘ٝ اٌّز٠ت

3. Salt and water together are a solution        اٌٍّر ٚاٌّبء ِؼب ٠ىٛٔٛا ِسٍٛي 
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 “The rule is “like dissolves like”. اٌمبػذح اٌّثً ٠زٚة فٝ اٌّثً    

➢ Polar compounds dissolve in polar compounds 

        مطج١خرزٚة فٝ اٌّشوجبد اٌ ٌمطج١خاٌّشوجبد ا

       (e.g., C2H5OH or C12H22O11  الا٠ثبٔٛي  اٌسىشٚص    in H2O). 

بء      ِثً الا٠ثبٔٛي ٚاٌسىشٚص فٝ اٌّ  

➢ Nonpolar compounds dissolve in nonpolar compounds 

  اٌّشوجبد اٌغ١ش اٌمطج١خ رزٚة فٝ اٌّشوجبد اٌغ١ش لطج١خ     

(e.g., C6H6 in CCl4). 

ِثً اٌجٕض٠ٓ اٌؼطشٜ  فٝ سثبػٝ وٍٛس٠ذ اٌىشثْٛ            

➢ Most ionic compounds (e.g., NaCl) dissolve in water by dissociation into 

their ions. 

 ِؼظُ اٌّشوجبد الا٠ٛ٠ٕخ )ِثً وٍٛس٠ذ اٌصٛد٠َٛ( رزٚة فٝ اٌّبء ػٓ غش٠ك الأسلاي اٌٝ ا٠ٛٔبرٗ

 If the solute is a solid and the solvent is a liquid the terms soluble/ insoluble 

are used. 

انماتهح نهزوتاٌ / غيش انماتهح خذاَ اٌّصطٍسبد را وبْ اٌّزاة صٍجبً ٚاٌّز٠ت ػجبسح ػٓ سبئً ٠زُ اسزا

 نهزوتاٌ

 If both the solvent and solute are liquids the terms miscible / immiscible are 

used. 

انماتهح نلايتضاج / غيش انماتهح سبئ١ٍٓ ، ٠زُ اسزخذاَ اٌّصطٍسبد  اةإرا وبْ وً ِٓ اٌّز٠ت ٚاٌّز

 نلايتضاج.

 



 كيًياء انسُح انتحعيشيح 021370120د/ سانً 

 

21 

 

Polar compound 

شكثاخ لطثيحي  

Nonpolar compound 

 يشكثاخ غيش لطثيح

The polar compounds contain polar bonds 

    اٌّشوجبد اٌمطج١خ رسزٜٛ ػٍٝ سٚاثػ لطج١خ ِثً 

1. C O  

2. C O 

3. C N 

4. N H 

5. O H 

 

 Compound with (N H) & (O H) 

bonds can form hydrogen bonding 

which increase solubility in water. 

رسزط١غ ( N-H( ٚ )O-H) ىجبد راد اٌشٚاثػاٌّ

٠ض٠ذ ِٓ لبث١ٍخ اٌزٚثبْ فٟ  خ١٘ذسٚخ١ٕ١ رى٠ٛٓ سٚاثػ

 اٌّبء.

As    ًِث 

1. Ketone as acetone  

2. Alcohol as ethyl alcohol 

3. Aldehyde as ethanal 

4. Acetate as ethyl acetate 

5. Amine as ethyl amine 

6. ether as diethyl ether 

7. carboxylic acid  

8. water 

 

 Hydrocarbons انهيذسوكشتىَاخ 

1. Alkane  as methane – butane 

2. Cycloalkan

e as   

cyclohexane 

3. Alkene  as butane  

4. Alkyne   as butyne 

5. Aromatic hydrocarbons as 

Benzen 



 كيًياء انسُح انتحعيشيح 021370120د/ سانً 

 

22 

 

 

 Examples of water soluble compound   ايثهح عهً انًشكثاخ انتً تزوب فً انًاء  

1. Ionic compounds ًشكثاخ الايىَيح    ان  

2. Polar compounds as      اٌّشوجبد اٌمطج١خ 

A. Monohydric alcohol (4 carbon or less) 

وشثٛٔبد اٚ الً( 4اٌىسٛي  ازبدٜ ا١ٌٙذسٚوس١ً )   

B. Carboxylic acids (5 carbon  atoms or less) 

وشثٛٔبد اٚ الً( 5الازّبض اٌىشثٛوس١ٍ١خ )  

C. Aldehyde (3 carbon or less) وشثْٛ اٚ الً(    3لاٌذ١٘ذاد )ا   

D. Ketones (4 carbon or less) وشثْٛ اٚ الً (      4اٌى١زٛٔبد )  

E. Polyhydroxy and poly carboxylic compounds are highly soluble 

 ِشوجبد ػذ٠ذح ا١ٌٙذسٚوس١ً اٚ ػذ٠ذح اٌىشثٛوس١ً رىْٛ ػب١ٌخ اٌز٠ٚب١ٔخ  ِثً 

 Glycerol   اندهيسشول 

 

 Citric acid    زّط اٌسزش٠ه 

 

 

 

 

 

 Tartaric acid ش٠ه   زّط اٌزشر  
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 Investigate the solubility of the indicated compounds in water 

 افحص روتاَيح انًشكثاخ انًىظحح فً انًاء 

Write the formula of the compound    اكتة انصيغح نهًشكة 

 

Name Structural formula Solubility 

Methanol CH3OH Miscible 

Ethanol CH3 CH2 OH Miscible 

1-butanol CH3 CH2  CH2 CH2OH Miscible 

1-propanol CH3 CH2 CH2OH Miscible 

1-pentanol CH3 (CH2 )2 CH2OH Immiscible 

Cyclohexane  

 

C6 H12 

Immiscible 

Acetone CH3-CO-CH3  Miscible 

Carbon tetrachloride CCl4 Immiscible 

Tartaric acid  

 

Soluble 

oxalic acid   

HOOCCOOH 

 

Soluble 

Acetic acid  CH3-COOH Miscible 

Benzoic acid  Insoluble 
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Exp (9): classification of organic compounds 

 تمسيى انًشكثاخ انععىيح

 

 The classification of an organic compound is according to their 

functional groups  

 رمس١ُ اٌّشوجبد اٌؼع٠ٛخ ٠ىْٛ غجمب ٌٍّدّٛػبد اٌٛظ١ف١خ
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 There are chemical tests that are positive only for compounds having certain 

kinds of functional groups. 

ٕخ ِٓ اٌّدّٛػبد إ٠دبث١خ فمػ ٌٍّشوجبد اٌزٟ ٌٙب أٔٛاع ِؼ١ٚاٌزٝ رىْٛ   ٕ٘بن اخزجبساد و١ّ١بئ١خ 

  .اٌٛظ١ف١خ

A. Alkyl halides (R X)       هانيذاخ الانكيم 

As CH3Cl  

 Give precipitate when treated with AgNO3 

 ِغ ١ٔزشاد اٌفعخ ساست ػٕذ اٌزؼبًِ  ٠ؼطٝ

 The color of the precipitate give information about the identity of the halides 

 ٙب١ٌذاداٌؼٍِٛبد زٛي ٠ٛ٘خ ٌْٛ اٌشاست ٠ؼطٟ ِ

Alkyl halide 

 هانيذ الانكيم

Experiment 

 انتدشتح

Observation 

 انًشاهذج

Results 

 انُتائح

Ethyl chloride Salt Solution 

+AgNO3 

White ppt 

 ساست اث١ط 

Cl
- 

Ethyl bromide Salt Solution 

+AgNO3 

Creamy ppt 

 ساست وش٠ّٝ   

Br- 

Ethyl iodide Salt Solution 

+AgNO3 

Yellow ppt 

 ساست اصفش 

I- 

 Aromatic alkyl halides are not able to react with AgNO3 

 ٘ب١ٌذ الاٌى١لاد الاسِٚبر١خ غ١ش لبدسح ػٍٝ اٌزفبػً ِغ ١ٔزشاد اٌفعخ 

as chlorobenzene   and     chloroform (CHCl) 

 ِثً اٌىٍٛسٚ ثٕض٠ٓ ٚاٌىٍٛسفٛسَ

تجربة 

 عملى 
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B) Alcohols : لاخ   انكحى  

 Can be oxidized by chromic acid (CrO3) 

 ط اٌىش١ِٚه ّىٓ أْ ٠زأوسذ ثٛاسطخ زِّ

 Primary and secondary alcohols react within 2-3 seconds  

 ثٛأٟ  3-2اٌىسٛي الاثزذائٟ ٚاٌثبٔٛٞ رزفبػً فٟ غعْٛ 

→        اخعش ِضسق ِؼٍك                           

 Aldehyde give the same result but usually take 10 seconds or more 

ٍْ أٚ أوثش 15ٔفس إٌز١دخ ٌٚىٓ ػبدح ِب رسزغشق الاٌذ١٘ذاد    رؼطٟ   ثٛا

 Primary alcohol      ًانكحىل الاون 

 Oxidized to form carboxylic acid ه   ّط اٌىشثٛوس١ٍ١رزأوسذ ٌزىْٛ ز  

R CH2 OH + CrO3     →  R COOH + Cr2O3     →  Green color  

 Secondary  alcohol     انكحىل انثاَىي 

 Oxidized to form ketone    رزأوسذ ٌزىْٛ و١زٛٔبد 

R2 CH OH + CrO3     →  R CO R + Cr2O3     →  Green color  

 tertiary  alcohol   ًانكحىل انثلاث 

 cannot be oxidized زأوسذ   لا اسزط١غ اْ ر   

R3 C OH + CrO3     →  No reaction  + CrO3     →  Deep yellow solution  
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C) Aldehyde and ketones :  الانذهيذاخ وانكيتىَاخ 

 Both react with 2,4-dinitrophenylhydrazine (DNPH) reagent→ yellow or 

orange precipitate within few minutes. 

سٚاست صفشاء أٚ ثشرمب١ٌخ فٟ غعْٛ  ٠ٚؼطٝ ٌذ٠ٕزشٚف١ًٕ ١٘ذساص٠ٓ بشف ولاّ٘ب ٠زفبػً ِغ و

 دلبئك ل١ٍٍخ
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Experiment  (10): Carboxylic acids 

 الاحيًاض انكشتىكسيهيح

 Carboxylic acid are organic compound that contain carboxyl group 

ٜٛ ػٍٝ ِدّٛػخ وشثٛوس١ً          الازّبض اٌىشثٛوس١ٍ١خ ٘ٝ ِشوجبد ػع٠ٛخ اٌزٝ رؼسز  

  carboxylic acids have high boiling points  

  الازّبض اٌىشثٛوس١ٍ١خ ٌٙب دسخبد غ١ٍبْ ػب١ٌخ

 Example:   يثال 

 

 

 

 

 

 

 

 

 

Ethanoic acid 

 

methanoic acid (formic acid) 

 

2-methyl butanoic acid 

 

Propanoic acid 
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a) Aliphatic carboxylic acids containin hydroxyl groups 

 ١ً اٌزٝ رسزٜٛ ِدّٛػبد ١٘ذسٚوسازّبض وشثٛوس١ٍ١خ ا١ٌفبر١خ 

 When heated with concentrated sulphuric acid → produce yellow to brown 

to black colored solution 

 ينتج محلول أصفر إلى بني إلى أسود اللون ← عند تسخينها بحمض الكبريتيك المركز 

 The more hydroxyl group the compound has → the darker and the faster 

color developed. 

 وكلما زادت مجموعة الهيدروكسيل التي يمتلكها المركب ، كلما كان لونها أكثر قتامة وأسرع
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b) The aromatic carboxylic acid    الاحيًاض انكشتىكسيهيح الاسوياتيح 

 If the carboxylic acid  attached to benzene ring is benzoic acid 

زّط اٌجٕض٠ٚه  ٠ىْٛرشرجػ ثّدّٛػخ اٌىشثٛوس١ً ٌٛ الازّبض اٌىشثٛوس١ٍ١خ   

 If benzoic acid has ortho-hydroxyl group , it is salicylic acid  

 ٠ىْٛ زّط اٌسب١ٌس١ٍ١ه 2ٌٛ زّط اٌجٕض٠ٚه اسرجػ ثّدّٛػخ ١٘ذسٚوس١ً ػٕذ رسح وشثْٛ سلُ 

 

 

 

 

 

 

      

   How can you differentiate between benzoic acid and salicylic acid?  

 By using ferric chloride to check for chelating ability 

         Benzoic acid + Fe Cl3  →  buff precipitate  ّٝساست ٌس 

     salicylic acid + Fe Cl3  →  violet precipitate   ٝساست ثٕفسد 

 

 

 

 

Benzoic acid 

 

Salicylic acid 

 مهمة 
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Complete the following reactions: نً    اكًم انتفاعم انتا  

 CH3COOH +Na OH →   CH3 COONa + H2 O  

 Fe Cl3 + Na OH   →   3Na Cl + Fe (OH)3 

 Cu SO4  + 2 Na OH    →   Na2 SO4  +  Cu(OH)2 

 Na2 CO3 +2HCl → 2 Na Cl +H2O + CO2 

 AgNO3 + HNO3  → NR 

 NaHCO3 +CH3COOH →     CH3COONa + H2O +CO2 

 CaCl2 +HNO3 → NR (no reaction) 

 FeSO4 + 2 Na OH → Na SO4 +Fe (OH)2 

 Na2CO3 + 2HNO3 → 2Na NO3 +H2O +CO2 

 CaCl2 + 2Ag NO3  →2AgCl   + Ca(NO3)2 

 CaCl2 + Na2CO3  →   CaCO3 +2NaCl  

 Na2CO3 +2AgNO3  →AgCO3   +2Na2NO3 

 Na2CO3 + 2HCl → 2NaCl + H2O +CO2 

 Cu Cl2+2NaOH → 2NaCl + Cu(OH)2      blue ppt 

 CH3CH2OH  +CrO3 →CH3COOH + Cr2O3 (green color) 

 CuSO4 +2NaOH →Na2SO4+Cu(OH)2    blue ppt 
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 Choose the correct answer   اختش الاخاتح انصحيحح 

 We use sodium carbonate  or sodium carbonate to detect…… 

a. Carboxylic acid 

b. Silver nitrate 

c. Carboxlic acid 

d. Potassium sulfate 

 Which of the following compound can be detected using K2 Cr2 O7 

a. Ethanol 

b. Acetone 

c. Acetic acid 

 Complete the following:     ًاكًم انتان 

 the process involves the combination of solute and solvent is called 

dissolution  

 The acidic radical in Na Cl
 
is …….Cl

 – 
 

 The basic radical in Na OH  is  Na 
+
 

 

 To distinguish between CO3
-2 

 and  HCO3 solution we add the reagent Mg SO4  

 the oxidizing agent in the reaction of an alcohol and Cro3 is ... chromic acid 

 The reducing agent in the reaction of an alcohol and CrO3  is      (H2/Ni) 

 Primary alcohol reacts with CrO3 In acidic medium to produce carboxylic 

acid  and  Cr2O3 
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 Secondary alcohol reacts with cro3 in acidic medium to produce ketone  and  

Cr2O3 

 to detect the prescenrce of C=C alkenes we use ……Br2  (bromine) 

 when we want to dilute an acid , we should pour acid in water  

 To distinguish between Na2 CO3 and   NaHCO3
- 
 solution we add the reagent 

Mg SO4  

 We can convert Fe(OH)3  PPt to  Fe Cl3 solution by adding few drops of 

HCl 

 Both carbonate and bicarbonate solutions react with HCl and produce CO2 

gas 

 Write true (   or false(×) 

 Mixing `Iodine (I2) with water gives a yellow layer (   

 Acidic radical and anion are identical terms (   

 Mixing iodine (I2) with organic layer gives a violet layer (   

 In a chemistry laboratory gloves are used to protect hands. (   

 In a chemistry laboratory mask are used to protect hands. (×) 
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 The following data were obtained from measuring temperature: 

 

 if the true value was 39.0 ,comment on the precision and accuracy for the 

above data  by deciding wither the data has low or high precision and 

accuracy 

Precision…………..     accuracy ….. 

  ًَحكى عهaccuracy يٍ الError   

A) Good accuracy    اٚ الً  1ارا وبْ إٌبرح 

B) Poor accuracy    1ارا وبْ إٌبرح اوجش ِٓ  اٌؼذد   

  ًَحكى عهprecision  يٍ انًذي 

C) Good precision    اٚ الً  1ارا وبْ إٌبرح 

D) Poor precision    1ارا وبْ إٌبرح اوجش ِٓ  اٌؼذد   

 

 Average =
                        

 
 = 39.22 

Error = 39.2 -39 =0.22   

 high accuracy ٠ىْٛ 1الً ِٓ  

 Range = 39.4 – 39.o =0.4    high precision  ِٓ ً1اٌشلُ ال  

  ٌٛ ػبٚص٠ٓ ٔسستmode  إٌّٛاي ٚ٘ٛ اٌم١ّخ الاوثش رىشاس ٛ٘ٚ 

  وبلارٝ فٝ اٌزدشثخ اٌسبثمخ ٔشرت إٌزب٠ح رشر١ت رصبػذٜ ٚٔبخز اػً ل١ّخ ِزىشسح فّثلا 

39.0 – 39.2 – 39.2 – 39.3 – 39.4 

Mode = 39.2 

39.2 , 39.4 , 39.0,  39.3 , 39.2 



 كيًياء انسُح انتحعيشيح 021370120د/ سانً 
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 0.25 g of Na OH is used to prepare a solution of 0.5 m .what is the 

volume of solution in (ml)unit? 

 (the molar mass of Na OH is 40 g/mol( 

Moles = 
       

          
  =  

    

  
    6.25 × 10

-3 
mol 

Volume (L) = 
     

        
  =  

          

   
   =   0.0125L  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

حيياءالا د/ سانً :  تذسيس انطانثاخ انهغح الاَدهيضيح انكيًياء انفيضياء  

وانفيضياءوانفاوَذيشٍ تتىفش يهخصاخ يتشخًح نلاحيياء و انكيًياء    
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