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Lecture (1) ٗانًحاظشة الأن 

Matter: is anything that occupies space and has mass. 

          ٠شغً ِغبؽخ ٌٚٗ وزٍخاٌّبدح ٘ٝ اٜ شٝء 

Chemistry: is the study of the matter 

 انكيًياء ْٗ دساعت انًادة

 

 

    Composition properties 

  انخصائص Structure  انخشكيب         

   What is in it? ٌانشكم أ انبُيا  

 ?How is it assembled يارا يٕجذ بٓا؟

  Boiling point* كيف حخجًغ؟ 

 دسجت انغهياٌ                                                                                            

Water (H2O) is 2 parts Hydrogen  Crystals  *Density  

and 1 part oxygen.  اٌىضبفخ  وش٠غزبلاد 

اوغغ١ٓٚع١ٓ ٚٚاؽذ عضئ عضئ ١٘ذس 2اٌّبء ػجبسح ػٓ               *                          Flammability 

 الاشزؼبي     

  

  

 

 

 

 د/ عانٗ: حذسيظ انطانباث انهغت الاَجهيضيت انكيًياء انفيضياء

0583761260 ٔ انكيًياء ٔانفيضياء يهخصاث يخشجًت نلاحياء  
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Physical and chemical changes 

ٚاٌى١ّ١بئ١خاٌزغ١شاد اٌف١ض٠بئ١خ   

 Physical changes: اٌزغ١شاد اٌف١ض٠بئ١خ 

         Changes in appearance but not in composition. 

                      رغ١ش فٝ اٌّظٙش ١ٌٚظ فٝ اٌزشو١ت

          e.g sublimation of ice in the winter.   رغبِٝ اٌضٍظ فٝ اٌشزبء  ِضً 

دْٚ رغ١ش فٝ اٌّىٛٔبد( اٌشزبء فٝ رغ١ش ف١ض٠بئٝ فٝ اٌشىً رٍظ فٝ)ثّؼٕٝ رؾٛي اٌّبء اٌٝ    

 Chemical changes: 

            Changes resulted in altered composition and/or molecular structure. 

 اٌزغ١ش إٌبرظ ػٕٗ رغ١١ش فٝ اٌزشو١ت ِغ  اٚ رغ١ش فٝ اٌزشو١ت اٌغض٠ٝء    

           e.g spoilage of foods  ًفغبد الاؽؼّخ ِض  

Question: 

1- Determine if each is physical or chemical changes: 

A) Sugar dissolves in warm water. اٌغىش اٌزائت فٝ اٌّبء اٌذافٝء  

 (Physical change) 

B) A nail rusts. طذأ اٌّغّبس    

(Chemical change) 

C) A plant collecting sun lights and turning it into food. 

ث انًجًغ نعٕء انشًظ نيحٕنّ انغزاء)ػًهيت انبُاء انعٕئي(انُبا   

)Chemical change) 
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Accuracy:        انذقت  

              How close a measurement is to the true value. 

 وُ رىْٛ اٌم١بعبد لش٠جخ ِٓ اٌم١ّخ اٌؾم١م١خ                            

Pericision: انخأكيذ  

             How close a set of measurements are to each other.                               

وُ رىْٛ ِغّٛػخ ِٓ اٌم١بعبد لش٠جخ ِٓ ثؼؼٙب اٌجؼغ                     

 

 

  

 

 

 

 

 

 

    دل١مخ

 ِٚؤوذح

ليست 

 دقيقة 

ولكن 

 مؤكدة

 دقيقة 

وليست 

 مؤكدة

ليست 

 دقيقة 

وليست 

 مؤكدة
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Measurements انقياعاث 

Any measurement consists of two parts 

 اٜ ل١بط ٠زىْٛ ِٓ عضأ٠ٓ 

 

                 Number                             Unit 

  

 

 

 

 

 

International system of units (SI) 

 إٌظبَ اٌؼبٌّٝ ٌٍٛؽذاد  

The SI is based on the metric system and uses some of metric units. 

 ٠ؼزّذ إٌظبَ اٌؼبٌّٝ ٌٍم١بعبد ػٍٝ إٌظبَ اٌّزشٜ ٠ٚغزخذَ ثؼغ اٌٛؽذاد اٌّزش٠خ

Base units in the metric system  ٜاٌٛؽذاد الاعبع١خ فٝ إٌظبَ اٌّزش 

Length اٌطٛي                                     meter                                       اٌّزش 

volume ُاٌؾغ liter     اٌٍزش  

mass اٌىزٍخ gram    َاٌغشا  

time اٌٛلذ second   اٌضب١ٔخ  

temperature دسعخ اٌؾشاسح Celsius اٌغ١ٍض٠خ 

Energy                                اٌطبلخ Calorie      ٜاٌىبٌٛس 

A mount of substances       و١ّخ اٌّبدح mole           اٌّٛي 

 

A number that is not 

followed by the correct unit 

usually convey no useful 

information. 

ِزجٛع ثٛؽذح طؾ١ؾخ غ١ش اٌشلُ اٌ

 ػبدح ٠ؾًّ ِؼٍِٛبد غ١ش ِف١ذح.

           A unit defines the basic 

quantity of    mass, volume, time or 

whatever quantity is being   measured. 

اٌٛؽذح رؾذد ٌى١ّخ الاعبع١خ ٌٍىزٍخ ٚاٌؾغُ ٚاٌٛلذ 

                                            ٚاٜ و١ّخ رمبط
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A) Length    انطٕل 

 

 In the English system we use : فٗ انُظاو الاَجهيضٖ بُغخحذو 

1. inch          اٌجٛطخ 

2. foot اٌمذَ                    

3. yard اٌفذاْ              

4. mile ا١ًٌّ                

 The conversion factors: ػٕايم انخحٕيم 

 

 2.45 cm   = 1 inch 

 12 inches = 1 foot 

  3 feet   = 1 yard 

 1760 yard = 1 mile 

 1.60   km = 1 mile 

 Example: express 1.5 yard in cm. 

 1.5 yard ×   3 feet   × 12 inch     ×     2.54 cm    =     137.16 cm 

 1 yard       1 foot        1 inch 

Example: A pencil is 7.00 in long. What is its length in centimeters? 

7.00 inch × 2.54 cm      =  17.8 cm 

 1 inch 

B)  Volume     انحجى 
 

 Volume is the space occupied by a substance.اٌؾغُ ٘ٛ اٌفشاؽ اٌّشغٛي ثٛاعطخ اٌّبدح 

 Common unit of volume is liter ٌٍؾغُ ٘ٝ اٌٍزشاٌٛؽذح اٌؼبِخ       
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 1 Liter is equal to 1000 milliliters (ml)   ٜٚ١ٍٍٍِزش 1111اٌٍزش ٠غب  

                                 1 L = 1000 ml 

                                  1L = 1000 cm
3  
)عٕز١ّ١زش ِىؼت(   

                                  1 L =1dm3   )دع١ّ١زش ِىؼت( 

  1 gallon (gal) = 3.785 L 

Example:   convert each of the following: 

 5 gallons to liter 

 

5  gal × 3.785 L      =            gal 

                       1 gal 

 

 2.1 gallons to ml 

 5  gal  ×  3.785 L    ×    1000 ml    =      ml 

1 gal               1 L   

 

C) Mass انكخهت 

 

 Mass is the quantity of matter in an object.   ُو١ّخ اٌّبدح فٝ اٌغغ ٝ٘ 

 Weight is the force of a mass experiences under the pull gravity. 

 اٌٛصْ ٘ٛ لٛح اٌىزٍخ إٌبرغخ رؾذ ربص١ش اٌغبرث١خ       

 1 kilogram (gm)  َو١ٍٛ عشا = 2.205 lb ًسؽ 

1 kilogram (kg) َ1000 = و١ٍٛ عشا g عشاَ       

 1 gram  َ1000 = عشا milligram ٍٍِٝ عشاَ    
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 1 milligram = 0.001 g 

 Example: How many kilograms are there in 241 lb? كى ػذد انكيهٕ جشاياث 

 241 lb ×     1kg      =   109.3 kg 

                                   2.205 lb 

 

 

Prefixes:  انبادئاث 

 

 In both SI and metric systems:  to convert from larger or smaller unit we 

use 10, 100, 1000, 1/10, 1/100 or other power of 10. فٝ ولا إٌظب١ِٓ اٌؼبٌّٝ اٚ  

11اٌّزشٜ ٌٍم١بعبد  ٌىٝ ٔؾٛي ِٓ اٌٛؽذاد اٌظغ١شح اٚ اٌىج١شح ثغزخذَ ِؼبػفبد اٌؼذد   

  1 kilometer (km) = 1000 meters 

1 centimeter (cm) = 0.01 meter 

1 nanometer (nm) = 10
-9 

meter 

Prefix symbol  example 

Tera T = 1000000000 (10
12

) 1 terameter = 1 × 10
12 

m 

Giga G = 100000000 (10
9
) 1 gigameter = 1 × 10

9 
m 

Mega  M =  1000000 (10
6
) 1 megameter = 1 × 10

6 
m 

Kilo K = 1000 (10
3
) 1 kilometer = 1 × 10

3 
m 

Deci d = 1/10(10
-1

) 1 devimeter = 1 × 10
-1 

m 

Centi C = 1/100 (10
-2

) 1 centimeter = 1 × 10
-2 

m 



 د/عانٗ 0583761260

9 
 

Milli m = 1/1000 (10
-3

) millimeter = 1 × 10
-3 

m 

Micro µ =1/1000000 (10
-6

) 1 micrometer = 1 × 10
-6 

m 

Nano  n = 1/1000000000(10
-9

) 1 nanometer = 1 × 10
-9 

m 

Pico P = 1/100000000000(10-
12

) 1 picometer = 1 × 10-
12 

m 

 

D) Time انٕقج 

 

 SI  unit of the time is the second. اٌٛؽذح اٌذ١ٌٚخ ٌٍٛلذ ٘ٝ اٌضب١ٔخ 

60 s =1 min (minute) دل١مخ 

60 min = 1 h  )hour) عبػخ 

 

Drug Dosage and body mass: انجشػت انذٔائيت ٔكخهت انجغى 

 Drug dosages are prescribed on the bases of body mass and the age. 

 اٌغشػخ اٌذٚائ١خ رٛطف ػٍٝ اعبط وزٍخ اٌغغُ ٚاٌؼّش.                

 E.g. the recommended dose of a drug may be 3 mg for each kilogram of 

the body weight. In this case 50 kg person will receive 150 mg of the 

drug.  

١ٍٍِغشاَ ٌىً و١ٍٛ عشاَ ِٓ ٚصْ اٌغغُ. فٝ ٘زح اٌؾبي  3ػٍٝ عج١ً اٌّضبي اٌغشػخ اٌّٛطبح ثٙب ٌذصاء ٘ٝ 

١ٍٍِغشاَ ِٓ اٌذٚاء. 151و١ٍٛ ١٘غزمجً  51ٌٛ شخض ٚصٔٗ   
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Lecture (2) انًحاظشة انثاَيت 

E) Temperatureدسجت انحشاسة 

 

 Kelvin  Fahrenheit فٓشَٓايج    

Celsius كهفيُيت  عيهيضيت    

 

 SI unit of the temperature is Kelvin. ٍانٕحذة انذٔنيت نهحشاسة ْٗ انكهف 

 There are no negative kelvin temperatures.  ْلا٠ٛعذ دسعبد وٍف١ٕ١خ عبٌجخ لا

273.15دسعخ اٌؾشاسح اٌىٍف١ٕ١خ رغبٜٚ اٌذسعخ اٌغ١ٍض٠خ ِؼبف ا١ٌٙب   

 K = C° + 273.15 

 The Celsius scale is based on the properties of water. 

 اٌزذس٠ظ اٌغ١ٍ١ضٞ ٌٍؾشاسح ث١ؼزّذ ػٍٝ خظبئض اٌّبء              

 0° C is the freezing point of water. ٘ٝ دسعخ  ع١ٍض٠ٗدسعخ اٌؾشاسح طفش 

 ؽشاسح رغ١ّذ اٌّبء 

 100° C is the boiling point of water. ع١ٍ١ض٠خ ٘ٝ دسعخ 111دسعخ اٌؾشاسح  

 غ١ٍبْ اٌّبء  

 The Fahrenheit scale is not based in scientific measurements.  

 اٌزذس٠ظ ثبٌفٙشٔٙب٠ذ لا٠ؼزّذ ػٍٝ ل١بعبد ػ١ٍّخ ٠ٚبرٝ ِٓ اٌّؼبدٌخ اٌزب١ٌخ 

 

           °F = 9/5 (C°) + 32 

           °C = 5/9 (F° -32) 
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 Example: 

 A person with hypothermia has a body temperature of 29.1 ° C. What 

is the body temperature in °F.  ٌٗدسعخ  29.1ِٓ أخفبع اٌؾشاسح ٚدسعخ ؽشاسرٗ شخض ٌذ٠ٗ ؽب

 ع١ٍض٠خ ِب٘ٝ دسعخ اٌؾشاسح ثبٌىٍفٓ

 °F = 9/5 (C°) + 32 

                                    °F = 9/5 (29.1) + 32 = 48.4°F 

 

The states of the matter  حالاث انًادة 

 Solid    صهبت 

 Gas غاص         

 Liquid  عائهت 
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                         Melting ()ارابت   

  

                                                        

 Solidification حصهب                                                 

  Freezing  )حجًيذ(                                 

  

                                        Vaporization حبخيش 

 

                                            Condensation حكثيف 

 

                               

                                         Deposition تكثيف 

 

 

                                                       Sublimation ٗحغاي 

  

F) Specific Heat انحشاسة انُٕػيت 
 

 Is the the amount of heat necessary to raise the temperature of 1 g of a 

substance by 1° C.  

 Unit of specific heat is cal/g.°C 

اٌؾشاسح اٌلاصِخ ٌشفغ دسعخ ؽشاسح ٚاؽذ عشاَ ِٓ اٌّبدح دسعخ ٚاؽذح ع١ٍض٠خ٘ٝ و١ّخ   

   

Liquid 

 عائم

Solid 

 صهب

Gas 

 غاص

Solid 

 صهب

   Gas 

 غاص

Liquid 

 عائم
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 اِضٍخ ٌجؼغ اٌّٛاد ٚدسعخ اٌؾشاسح إٌٛػ١خ 

Substance اٌّبدح Specific heat    cal/g.°C 

 ااٌؾشاسح إٌٛػ١خ 

Water انًاء       1.00 

Ice اٌضٍظ             0.48 

Steam اٌجخبس               0.48 

Iron               اٌؾذ٠ذ  0.11 

Aluminum الا١ٌَِٕٛٛ         0.22 

Copper إٌؾبط         0.092 

Lead اٌشطبص        0.038 

Wood اٌخشت        0.42 

Glass اٌضعبط            0.22 

Rock اٌظخٛس        0.20 

Ethanol 0.59 الا٠ضبٔٛي 

Methanol ا١ٌّضبٔٛي       0.61 

Ether        0.65 الاص١ش 

Acetone      ْٛ0.52 الاع١ز 

  

 Amount of heat change when matter is heated or cooled is given by the 

equation: 

 و١ّخ اٌزغ١ش فٝ اٌؾشاسح ػٕذ رغخ١ٓ اٚ رجش٠ذ اٌّبدح ٠ؾغت ِٓ اٌّؼبدٌخ الار١خ:

Amount of Heat = Specific heat × mass × change in temperature. 

و١ّخ اٌزغ١ش فٝ اٌؾشاس×اٌىزٍخ  ×و١ّخ اٌؾشاسح =اٌؾشاسح إٌٛػ١خ  

 ٍِؾٛظخ : و١ّخ اٌؾشاسح رمبط ثبٌىبٌٛسٜ 

 Example: 

How many calories are required to heat 352 g of water from 23 °C to 95 °C? 

دسعخ ع١ٍض٠خ؟ 95دسعخ ع١ٍض٠خ اٌٝ  23عشاَ ِٓ اٌّبدح ِٓ  352وُ ػذد اٌىبٌٛس٠ض اٌّطٍٛثخ ٌزغخ١ٓ   

T2= 95°C دسعخ اٌؾشاسح اٌضب١ٔخ 

T1 = 23°C دسعخ اٌؾشاح الاٌٚٝ   

 اٚلا ٕ٘ؾغت اٌزغ١ش فٝ دسعخ اٌؾشاسح ِٓ اٌّؼبدٌخ ػٓ ؽش٠ك ا٠غبد اٌفشق دسعخ اٌؾشاسح اٌضب١ٔخ ٚ الاٌٚٝ

 Change in temperature اٌزغ١ش فٝ دسعخ اٌؾشاسح    = T2 – T1 = 95 -32 = 63°C 

   Specific Heat of water   اٌؾشاح إٌٛػ١خ ٌٍّبء = 1 cal/g.°C (   ِٓ اٌغذٚي ) رؾفع
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 ٔطجك اٌّؼط١بد فٝ اٌّؼبدٌخ ٌٕؾغت و١ّخ اٌىبٌٛس٠ض اٌّطٍٛثخ          

Amount of Heat = Specific heat × mass × change in temperature. 

  = 1 × 352 × 63 

                                = 2.5 × 10
4
 cal 

                                 = 25 kcal 

G) Density and specific gravity  انكثافت ٔ انكثافت انُٕػيت 

 

 Density انكثافت Specific gravity انكثافت انُٕػيت   

Definition  

 انخؼشيف

Density of the matter is the 

mass per unit volume  وضبفخ

 اٌّبدح ٘ٝ اٌىزٍخ ػٍٝ ٚؽذح اٌؾغُ 

Specific gravity is the density of 

a substance compared to water 

as a standard. 

اٌىضبفخ إٌٛػ١خ ٘ٝ وضبفخ اٌّبدح ِمبسٔخ ة 

  وضبفخ اٌّبء وّؼ١بس

Law ٌَٕانقا  

d=    mass    = m   =    g   َعشا 

       Volume     v        ml    

  ٍٍِٝ 

 

Specific gravity =density of substance  
  

                             Density of water 
 

 كثافة المادة                   
= 

كثافة الماء                              

 Unit of 

measurements  

 ٔحذة انقياط

g/ml  ٍٍِٝ ًعشاَ ٌى Has no unit or it is 

dimensionless  

 ١ٌظ ٌٙب ٚؽذح ل١بط لأٙب ٔبرظ لغّخ وضبفخ

ػٍٝ وضبفخ   

 

 Examples: 

 

 If 73.2 ml of a liquid has a mass of 61.5 g. what is its density g/ml? 

جشاو ياْٗ انكثافت نّ 61.5كخهت  يههٗ يٍ انغائم نّ 73.2نٕ  

 

 Mass             61.5 

d= =  = 0.84 g/ml 

        volume         73.2 
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 The density of copper at 20 °C is 8.92 g/ml. the density of water at this 

temperature is 1.00 g/ml. what is the specific gravity of copper? 

عشاَ ٌٍٍّٝ ٚوضبفخ اٌّبء ػٕذ ٔفظ دسعخ اٌؾشاسح  8.92دسعخ ع١ٍض٠خ رغبٜٚ  21إٌؾبط ػٕذ وضبفخ 

عشاَ ٌٍٍّٝ ِب٘ٝ اٌىضبفخ إٌٛػ١خ ٌٍٕؾبط؟ 1  

Specific gravity =  8.92      =8.92 

 1.00 

Hypothermia اَخفاض دسجت انحشاسة Hyperthermia اسحفاع دسجت انحشاسة   

* Is a condition in which core 

temperature drops below the required 

temperature for normal metabolism and 

body functions which is defined as 35.0 

°C (95 °F). 

٘ٝ ؽبٌخ أخفبع دسعخ ؽشاسح اٌغغُ اٌذاخ١ٍخ الً 

ِٓ دسعخ اٌؾشاسح اٌّطٍٛثخ ٌؼ١ٍّٗ اٌزّض١ً اٌغزائٝ 

دسعخ ع١ٍض٠ٗ 35ِٓ  اٌطج١ؼ١خ ٚٚظبئف اٌغغُ الً  

*As body temperature decreases, 

characteristic symptoms occurs such as 

shivering and mental confusion. 

ثّغشد اْ دسعخ ؽشاسح اٌغغُ رمً , رؾذس اػشاع 

 ١ِّضح ِضً الاسرؼبػ اٌزشٛػ اٌزٕ٘ٝ

*Is opposite to hypothermia  ػىظ ٝ٘

 أخفبع دسعخ اٌؾشاسح

 

*It is a condition in which core 

temperature increase above the required 

temperature for normal metabolism and 

body functions. 

٘ٝ ؽبٌخ اسرفبع دسعخ ؽشاسح اٌغغُ اٌذاخ١ٍخ اوضش 

ِٓ دسعخ اٌؾشاسح اٌّطٍٛثخ ٌؼ١ٍّٗ اٌزّض١ً اٌغزائٝ 

  اٌطج١ؼ١خ ٚٚظبئف اٌغغُ اٌطج١ؼ١خ     
 
 

 

 

 

 

 

 

د/ عانٗ: حذسيظ انطانباث انهغت الاَجهيضيت 

 انكيًياء انفيضياء

 ٔ انكيًياء ٔانفيضياء يهخصاث يخشجًت نلاحياء

0583761260 
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Chapter 2 

Lecture 3 
 انًحاظشة انثانثت

Atoms اٌزساد 
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Classification of matter حقغيى انًادة 

Matter  

Gas, liquid, solid, plasma 

 

    

      Pure substances        separated by physical means into                  Mixtures  

     يخانيػ                            حفصم بٕاعطت   ٔعائم فيضيائيت                        يٕاد َقيت        

 

 

Compounds      separated          Elements 

       ػُاصش by chemical means             يشكباث 

 Homogenous                                حفصم بٕاعطت انٕعائم انكيًيائيت     

 mixtures  يخانيػ يخجاَغت                                                                        

                                                                                                          

                                                                                            Heterogeneous 

                                                                                                           mixtures           

 ِخب١ٌؾ غ١ش ِزغبٔغخ                                                                                                          
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 Democritus 460 BC:ديًقشيطظ 460 قبم انًيلاد         

Matter is made up of very small particles called atoms and these atoms cannot be 

divided. 

ٚ٘زح اٌزساد لارغط١غ الأمغبَ   رساثاٌّبدح ػجبسح ػٓ عض٠ئبد طغ١شح عذا رغّٝ   

 According to Zino Alea                

 

He did not believe in atoms at all and he believed that matter is infinitely 

divisible. 

 ٘ٛ وبْ لا٠ؼزمذ ثبٌزساد ػٍٝ الاؽلاق ٌٚىٓ وبْ ٠ؼزمذ اْ اٌّبدح ثبٌزبو١ذ لبثٍخ ٌٍزغضأ   

 

  Daltonꞌ s atomic theory ٌٕانُظشيت انزسيت نذانخ     

 

1. An element is composed of extremely small, indivisible particles called 

atoms.   اٌؼٕظش ٠زىْٛ ِٓ عض٠ئبد طغ١شح عذا غ١ش لبثٍخ ٌٍزغضئخ رغّٝ رساد 

2. All atoms of given element have identical properties that differ from those of 

other elements. ض ِزشبثٙخ ٚاٌزٝ رخزٍف ػٓ ػٕبطش رساد ػٕبطش اٌّبدح اٌٛاؽذح ٌذ٠ٙب خظبئ

الاخشٜ شاٌؼٕبط  

3. Atoms cannot be created, destroyed or transformed into atoms of another 

element.  

  رساد ٌؼٕبطش اخشٜاٌزساد لا٠ّىٓ اْ رظٕغ اٚ رؾطُ اٚ رزؾٛي اٌٝ 

4. Compounds have constant relative numbers and kinds of atoms. 

 اٌّشوجبد رؾزٜٛ ػٍٝ ػذد صبثذ ٔغج١ب ٚأٛاع صبثزخ ِٓ اٌزساد 
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Classification of Matter  
1- Element ػُصش: is the pure substance that consists of identical atoms. 

 ٘ٛ ِبدح ٔم١خ رزىْٛ ِٓ رساد ِزّبصٍخ

Gold        Au  اٌز٘ت 

2- Compound يشكب    : is a pure substance made up of 2 or more elements in a 

fixed ratio by mass. 

م١خ رزىَٛ ِٓ اص١ٕٓ اٚ اوضش ِٓ اٌؼٕبطش ثٕغت صبثزخ ثبٌٕغجخ ٌٍىزٍخِبدح ٔ٘ٛ   

    Water           H2oاٌّبء 

3-  Mixture خهيػ   : is a combination of two or more pure substance. ٛ٘ 

ارؾبد لاص١ٕٓ اٚ اوضش ِٓ اٌّٛاد إٌم١خ         

(e.g. blood, butter, gasoline, soap and the metal in wedding ring)  

اٌظبثْٛ ٚاٌّؼذْ فٝ خبرُ اٌضٚاط –اٌجٕض٠ٓ  -اٌضثذح  –ِضً اٌذَ   

 

 Compounds:  

   The formula of the compound gives the ratios of the compounds 

constituent elements and identify each element by its atomic symbols.  

 ط١غخ اٌّشوت رؼطٝ إٌغت ث١ٓ اٌؼٕبطش اٌّىٛٔخ ٌٍّشوت ٚرؾذد وً ػٕظش ثبٌشِض اٌزسٜ 

 Examples:  

•Mg and Cl combine in the ratio 1:2 to form magnesium chloride, what is the 

formula of the compound? MgCl2  

اٌّبغٕغ١َٛ وٍٛس٠ذ فّب٘ٝ ط١غخ اٌّشوت نخكٕيٍ ٠2:1زؾذ اٌّبغٕغ١َٛ ٚاٌىٍٛس ثٕغجخ   

              MgCl2  ْٗ    

•The formula of perchloric acid is HClO4  what are the . حًط انبيشكهٕسيك

combining ratios of the elements in perchloric acid ?  

اٌج١شٚوٍٛس٠ه؟ ِب٘ٝ ٔغت اٌؼٕبطش اٌذاخٍخ فٝ رى٠ٛٓ ؽّغ  
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  الاجابت

One atom of H , one atom of Cl and four atoms of oxygen  

               H: Cl: O 

                 1:1:4 

 

 

Mixture انخهيػ    

 

Compound انًشكب    

A mixture is a combination of two or more 

pure substance.  

 ارؾبد لاص١ٕٓ اٚ اوضش ِٓ اٌّٛاد إٌم١خ      

 

is a pure substance made up of 2 or 

more elements in a fixed ratio by 

mass. 

م١خ رزىَٛ ِٓ اص١ٕٓ اٚ اوضش ِٓ ِبدح ٔ٘ٛ 

ٌؼٕبطش ثٕغت صبثزخ ثبٌٕغجخ ٌٍىزٍخا  

(e.g. blood 

 ِضً اٌذَ ٚاٌضثذح ٚاٌجٕض٠ٓ 

 Water 

 اٌّبء   

Variable composition 

 ِىٛٔبد ِزغ١شح       

Fixed composition 

 ِىٛٔبد صبثزخ      

The substance can be present in any mass 

ratio. 

 رٛعذ اٌّٛاد ثبٜ ٔغت و١ٍخ )ثّؼٕٝ أٙب رخزٍف( 

the elements of compound are  

present in a fixed mass ratio 

 رٛعذ ػٕبطش اٌّشوجبد ثٕغت و١ٍخ صبثزخ

 

Components retain their characteristic 

properties 

 اٌّىٛٔبد رؾزفع ثخظبئظٙب ا١ٌّّضح   

Properties do not vary 

 اٌخظبئض لارخزٍف      

May be separated into pure substances by 

physical methods 

اٌف١ض٠بئ١خ  ٌطشقِّىٓ فظٍٙب ٌّٛاد ٔم١خ ثٛاعطخ ا  

Cannot be separated into simpler 

substances by physical methods 

 لا٠ّىٓ فظٍٙب ٌّٛاد اثغؾ ثبٌطشق اٌف١ض٠بئ١خ

Mixtures of different compositions may 

have widely different properties 

ٌّىٛٔبد اٌّخزٍفخ ِّىٓ اْ ٠خزٍف فٝ اٌّخب١ٌؾ رٚ ا

 اٌخظبئض ثشىً وج١ش 

Can only be changed in identity and 

properties by chemical methods 

ِّىٓ فمؾ اْ رزغ١ش فٝ اٌزطبثك اٚ اٌزغبٔظ 

 ٚاٌخظبئض ثٛاعطخ اٌطشق اٌى١ّ١بئ١خ 
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Types of elements: إَاع انؼُاصش 

1-Monatomic Elements ػُاصش احاديت انزساث 

2- Diatomic Elements  ػُاصش ثُائيت انزساث 

3- Poly atomic Elements  ػُاصش ػذيذة انزساث  

 

1- Monatomic elements: ػٕبطش اؽبد٠خ اٌزساد 

 Elements that consists of one atom ػٕبطش رزىْٛ ِٓ رسح ٚاؽذح 

 Noble gases He, Ne, Ar, Kr, Xe, and radon  

ِضً ا١ٍ١ٌَٙٛ ا١ٌْٕٛ الاسعْٛ اٌىش٠جزْٛ اٌض٠ْٕٛ ٚاٌشادْٚ   انغاصاث انُبيهت  ِضً   

 

2- Diatomic elements: ػٕبطش صٕبئ١خ اٌزساد 

 Elements that consists of two atom ٓػٕبطش رزىْٛ ِٓ رسر١ 

  H2, N2, O2, F2, Cl2, Br2 and I2 

ٚاٌىٍٛس ٚاٌجشَٚ ٚا١ٌٛد ِضً عضئ ا١ٌٙذسٚع١ٓ ٚ ا١ٌٕزشٚع١ٓ ٚالاوغغ١ٓ ٚاٌفٍٛس   

 

4- Polyatomic elements: ػٕبطشِزؼذدح اٌزساد 

 Elements that consists of more than two atom ِٓ ْٛسر١ٓر اوضش ِٓ ػٕبطش رزى  

 O3, P4 and S8  

  Diamond millions of carbon atoms bonded  

 اٌّبط ٠زىْٛ ِٓ ِلا١٠ٓ رساد اٌىشثْٛ اٌّزؾذح ِغ ثؼؼٙب
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Atom انزسة 

ِضً اٌشّظ ٚاٌىٛاوت ؽ١ش رزىْٛ ِٓ ٔٛاح ٚاٌىزشٚأبد عبٌجخ اٌشؾٕخ رذٚس فٝ ِغبساد  اٌزسح

 خبسع١خ ؽٛي إٌٛاح

 

 The atom consists of three subatomic particles انزسة حخكٌٕ يٍ ثلاد اجضاء رسيت فشػيت  

ْٗٔ 

1- Electrons  عبٌجخ اٌشؾٕخ  Negative charge            اٌىزشٚٔبد 

 ٚ٘ٝ عبٌجخ اٌشؾٕخ ٚرذٚس فٝ ِغبساد خبسع١خ ؽٛي إٌٛاح

2- Protons بشٔحَٕاث                positive charge ِٛعجخ  اٌشؾٕخ 

3- Neutrons  َيخشَٔاث             Neutral charge ِزؼبدٌخ اٌشؾٕخ  

 

 Protons and neutrons are found in the nucleus 

ِٛعٛدح فٝ ٔٛاح اٌخ١ٍخ  انبشٔحَٕاث ٔانُيخشَٔاث   

 electrons are found as cloud outside the nucleus 

رٛعذ فٝ عؾبثخ ؽٛي إٌٛاح                الانكخشَٔاث   
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1 amu = 1.6605 x 10-24 g  

(amu = atomic mass unit) ٔحذة انكخهت انزسيت 

 

 

Mass Number and Atomic Number 

انؼذد انزسٖ ٔانؼذد انكخهٗ   

  

 

 Mass number انؼذد انكخهٗ    = number of protons + number of neutrons  

اٌؼذد اٌىزٍٝ ٠غبٜٚ ِغّٛع ػذد اٌجشٚرٛٔبد ٚا١ٌٕزشٚٔبد   اٜ ٠غبٜٚ ِغّٛع اٌشؾٕبد اٌّٛعجخ ِٚزؼبدٌخ 

 اٌشؾٕخ                       

o The numbers of electrons are not counted in the mass no. because they 

are very small.  

 ػذد الاٌىزشٚٔبد لا٠ذخً فٝ ؽغبة اٌؼذد اٌىزٍٝ لأٗ طغ١ش عذا                            

 Atomic number ٖانؼذد انزس= number of protons in the nucleus  

 اٌؼذد اٌزسٜ ٠غبٜٚ ػذد اٌجشٚرٛٔبد فٝ إٌٛاح اٜ ٠غبٜٚ ػذد اٌشؾٕبد اٌّٛعجخ       
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• Example  

o What is the mass number of an atom containing:   

 ِب٘ٛ اٌؼذد اٌىزٍٝ ٌزسح رؾزٜٛ ػٍٝ 

• a- 58 protons, 58 electrons and 78 neutrons.  

 Mass number اٌؼذد اٌىزٍٝ    = number of protons + number of neutrons  

                                                    =58 + 78 = 136 

 

                              
136

Ce 
                                                  58  

• b- 17 protons, 17 electrons and 20 neutrons. 37 

  Mass number اٌؼذد اٌىزٍٝ    = number of protons + number of neutrons  

                                                    =17 + 20= 37 

                    37 

                    17Cl 

   

 

 

 

 

Isotopes  انُظائش  

Isotopes:  

 are atoms having the same number of protons but different number of 

neutrons.  

 إٌظبئش ٘ٝ رساد رؾزٜٛ ػٍٝ ٔفظ ػذد اٌجشٚرٛٔبد ٌٚىٓ ٌٙب اػذاد  ِخزٍفخ فٝ ا١ٌٕزشٚٔبد      

 The isotopes have the same chemical properties.  

 إٌظبئش ٌٙب ٔفظ اٌخظبئض اٌى١ّ١بئ١خ     

 Isotopes differ in the radioactivity properties. 

  رخزٍف إٌظبئش فٝ اٌخظبئض الاشؼبػ١خ    

 

 د/ عانٗ: حذسيظ انطانباث انهغت الاَجهيضيت انكيًياء انفيضياء

0583761260 ٔ انكيًياء ٔانفيضياء نلاحياءيهخصاث يخشجًت   
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 Most elements are found in nature as isotopes. 

  ِؼظُ اٌؼٕبطش ِٛعٛدح فٝ اٌطج١ؼخ وٕظبئش    

 The atomic masses and isotopic abundance are determined by mass 

spectrometer.  

 اٌىزً اٌزس٠خ ٚٚفشح إٌظبئش رزؾذد ثٛاعطخ عٙبص ِم١بط اٌط١ف اٌىزٍٝ           

Examples  

 How many neutrons are in each isotope of oxygen? Write the symbol of each 

isotope.  

 a- Oxygen-16        b- Oxygen-17           c- Oxygen-18  

• Solution:  

  

 

a- Oxygen-16 

neutrons = 16 - 8 = 8 

b- Oxygen-17             

         neutrons = 17 - 8 = 9 

c- Oxygen-18 

         neutrons = 18 - 8 = 9 

 

 

Atomic Weight ٖانٕصٌ انزس 

 Atomic weight is the weighted average of the masses of the naturally 

occurring isotopes. 

  انٕصٌ انزسٖ ْٕ انًخٕعػ انٕصَٗ نكخم انُظائش انٗ ححذد غبيؼيا  

 The units of atomic weight are amu.  

٘ٝ  ٚؽذح ل١بط اٌٛصْ اٌزسٜ  amu 

 To calculate Atomic weight of the isotopes, multiply each atomic mass by its 

abundance and then add.  

16o 
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ٌؾغبة اٌٛصْ اٌزسٜ ٌٍٕظبئش ٔؼشة اٌىزٍخ اٌزس٠خ فٝ ٚفشح اؽذ إٌظبئش صُ ٔؼ١ف إٌظ١ش الاخش 

 ٚ٘ىزا     

 

Example يثال   :  

 Given that the percentage abundance of Cl-35 is 75% and that of Cl-37 is 

25%, calculate the relative mass of chlorine. 

 Solution: 

 

  

  = ( 

 

 

 

 The natural abundance of three stable isotopes of magnesium are 78.99% 

magnesium-24 (23.99 amu), 10.00% magnesium-25 (24.99) and 11.01% 

magnesium-26 (25.98). calculate the atomic weight of magnesium: 
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Chapter 2 

                         Lecture 4 انًحاظشة انشابؼت 

 

 

 

 

 

 

 

 

The periodic table ٖانجذٔل انذٔس  

Atoms 

 انزساث
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A. Origin of the periodic table ٖاصم انجذٔل انذٔس  

• In 1860, Mendeleev and another scientist produced on the first periodic tables 

أزظ اٌؼبٌُ ِٕذ١ٌف ٚػٍّبء اخشْٚ اٚي عذاٚي دٚس٠خ         1861فٝ عٕخ   

• Mendeleev arranged the elements in increasing order of their atomic weight 

then in order of recurring properties into periods. 

سرت اٌؼبٌُ ِٕذ١ٌف اٌؼٕبطش رشر١جب رظبػذ٠ب ػٍٝ ؽغت اٚصأٙب اٌزس٠خ صُ ؽغت اٌخظبئض اٌّزىشسح فٝ 

 دٚساد   

• He discovered that elements of the same group are similar in their chemical 

properties. 

فٝ اٌخظبئض اٌى١ّ١بئ١خ  خاٌّغّٛػخ اٌٛاؽذح ِزشبثٌٙمذ اوزشف اْ ػٕبطش   
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The periodic table الجدول الدورى 
 

  
 Halogensانٓانٕجيُاث           

 
 Noble Gases                                                                          انغاصاث انُبيهت   

 
Main group  Main Group                                                   انًجًٕػت انشئيغيت     

 

 
 

 Inner Transition Elements            انؼُاصش الاَخقانيت انذاخهيت 
  

Alkali Metals (1A) يؼادٌ قهٕيت                                              

                 Alkali Earths (2A)   اسظياث قهٕيت 

 

Transitional metals        انًؼادٌ الاَخقانيت 
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Classification of Elements حصُيف انؼُاصش 

1. Metals فهضاث 

2. Non metals لافهضاث 

3. Metalloids اشباِ فهضاث 

Metals فهضاث Non metals لافهضاث 

 Metals are solids except mercury 

(liquid) 

  انضئبق يكٌٕ عائم ػذارىْٛ طٍجخ ف١ّباٌفٍضاد 

 Some are solid like 

phosphorous and Iodine 

 ثؼؼٙب طٍت ِضً اٌفغفٛس ٚا١ٌٛد

 Liquid as bromine  

 عبئً ِضً اٌجش١ِٚٓ

  and the others are gases 
 ٚالاخشْٚ غبصاد

 

Shiny لاِؼخ    

 

Dull ثب٘زخ اٌٍْٛ    

Conductors of electricity  

 ِٛطٍخ ٌٍىٙشثبء 

 

Don't conduct electricity except 

graphite 

  غ١ش ِٛطٍخ ٌٍىٙشثبء ِبػذا اٌغشاف١ذ 

Ductile (can be drawn into wires) 

 ِشٔخ لبثٍخ ٌٍغؾت ٠ّىٓ رشى١ٍٙب وبعلان  

Not ductile 

 غ١ش لبثٍخ ٌٍغؾت 

Malleable ( hammered and rolled into 

Sheets 

 لبثٍخ ٌٍطشق ٚرٍف وبٌٛاػ  

Brittle 

 ٘شخ

They form alloys  حكٌٕ عبائك  

 bronze is an alloy of copper and tin 

 اٌجشٚٔض ػجبسح ػٓ عج١ىخ ٔؾبط ٚلظذ٠ش

 pewter alloy of tin, antimony and lead. 

ٚإٌؾبط ٚاٌشطبصعج١ىخ ث١ٛرش ِٓ اٌمظذ٠ش   

 )اعبعٙب اٌمظذ٠ش(   

 

Can form an alloys with metals 

  رغزط١غ رى٠ٛٓ عجبن ِغ اٌفٍضاد

 

During chemical reactions metals lose 

electrons. 

 اصٕبء اٌزفبػلاد اٌى١ّ١بئ١خ رفمذ اٌىزشٚٔبد 

 

During chemical reactions they 

gain 

Electrons 

اٌىزشٚٔبداصٕبء اٌزفبػلاد اٌى١ّ١بئ١خ رىزغت   
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Metalloids  اشباِ انفهضاث  

 

• Metalloids have some properties of metals and some properties of nonmetals. 

 اشجبٖ اٌفٍضاد ٌذ٠ٙب ثؼغ خظبئض اٌفٍضاد ٚثؼغ خظبئض اٌلافٍضاد        

• Some metalloids are shiny like metals but don’t conduct electricity. 

 ثؼغ اشجبٖ اٌفٍضاد رىْٛ لاِؼخ ٌٚىٓ غ١ش ِٛطٍخ ٌٍىٙشاثبء            

• Silicon is semiconductor because it does not conduct electricity at certain applied 

voltage so it silicon is a vital element for Silicon Valley and electronic industry. 

اٌغ١بوْٛ ٠ىْٛ شجٗ ِٛطً لأٗ لا٠ٛطً اٌىٙشثبء ػٕذ فشٚق اٌغٙذ ِؼ١ٕخ ٌٚزٌه اٌغ١ٍىْٛ ٠ؼزجش ػٕظش 

 ؽ١ٜٛ فٝ ٚادٜ اٌغ١ٍىْٛ ٚطٕبػخ الاعٙضح اٌىٙشثبئ١خ 
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Periodicity in the periodic table ٖانذٔسيت فٗ انجذٔل انذٔس  

 

• Not only the elements in the group are similar in properties but the properties 

vary in some regular way as we go down the group. 

اٌظفبد ثطش٠مخ ِٕزظّخ ػٕذِب ٕٔضي  رزذسط١ٌظ فمؾ اٌؼٕبطش فٝ اٌّغّٛػخ رزشبثٙخ فٝ اٌخظبئض ٌٚىٓ 

 لاعفً   

Element Melting point (°c)  Boiling point (°c)  

Fluorine -220 -188 

Chlorine  -101 -35 

Bromine -7 59 

Iodine 114 184 

Astatine 302 337 

 

 

 

   

 

 

Element Melting Point ( 
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Alkali Metals  انفهضاث انقهٕيت  

 These are the elements of group ػٕبطش اٌّغّٛػخ ٝ٘ 

         1A ٘ٝ ػٕبطش اٌّغّٛػخ    

  These metals are soft i.e. easily cut by knife and their softness increases as we 

go down the group.  

٘زا اٌّؼبدْ ١ٌٕخ ثّؼٕٝ أٙب ِٓ اٌغٌٙٛخ لطؼٙب ثٛاعطخ اٌغى١ٕخ ١ٌٚٛٔزٙب رضداد وٍّب ارغٕٙب لاعفً فٝ 

 اٌّغّٛػخ

 They have relatively low melting and low boiling points. 

 ٌٙب دسعبد غ١ٍبْ  ِٕخفؼخ ٚدسعبد رٚثب١ٔخ ِٕخفؼخ  ٌؾذ ِب      

 They react with water forming metal hydroxide MOH and H2 gas. And the 

strength of the reaction increases as we go downward.  

 رزفبػً ِغ اٌّبء ٌزى٠ٛٓ ١٘ذسٚوغ١ذ اٌّؼذْ ٚغبص ا١ٌٙذسٚع١ٓ

 

 They form stable compounds with halogens. 

 رىْٛ ِشوجبد صبثزخ ِغ اٌٙبٌٛع١ٕبد

 Lithium (Li)- Sodium (Na)– Potassium (k) – Rubidium (Rb) – Cesium (Cs) 

                                                                                                      

Element Melting point (°c)  Boiling point (°c)  

Lithium (Li) 180 1342 

Sodium (Na) 98 883 

Potassium (k) 63 760 

Rubidium (Rb) 39 686 

Cesium (Cs) 28 669 
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The Electron Configuration َٗٔانخٕصيغ الانكخش 

 

 
 كهًا ابخؼذ الانكخشٌٔ ػٍ انُٕاة كهًا اصدادث غاقخّ

• Bohr in 1913 discovered the electrons orbit the nucleus in definite energy 

levels.  

اْ الاٌىزشٚٔبد رذٚس ؽٛي إٌٛاح فٝ ِغز٠ٛبد ِؾذدح ٌٍطبلخ          1913اوزشف اٌؼبٌُ ثٛ٘ش عٕخ   

 Each energy level contains a number of electrons  

 وً ِغزٜٛ ؽبلخ ٠ؾزٜٛ ػٍٝ ػذد ِؾذد ِٓ الاٌىزشٚٔبد     

 Each energy level has a certain amount of energy (quantized energy). 

طبلخ              ٌىً ِغزٜٛ ؽبلخ و١ّخ ِؾذدح ِٓ اٌ  

 The lowest possible energy level is known as ground state 

 ادٔٝ ِغزٜٛ ِّىٓ ٌٍطبلخ ٠ؼشف ثبٌؾبٌخ الاسػ١خ اٚ اٌّغزمشح 

 Each energy level is divided into a number of sublevels, and each sublevel 

consists of a number of orbitals. 
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ٚوً ِغزٜٛ فشػٝ ٠شزًّ ػٍٝ ػذد ِٓ  انًغخٕياث انفشػيت٠شزًّ ػٍٝ ػذد ِٓ  كم يغخٕٖ غاقت

 الأسبيخالاث )انخٗ حذٔس فيٓا الانكخشَٔاث (

• The sublevel takes the symbols s, p, d, and f. 

s p d , f ثبٌشِٛص     ٠شِض ٌٍّغز٠ٛبد اٌفشػ١خ 

• Orbital: “it is a region of space around the nucleus that can hold up to two 

electrons 

 ٘ٛ ِٕطمخ ِٓ اٌفشاؽ ؽٛي إٌٛاح اٌزٝ رؾًّ ٌؾزٝ اٌىزش١ٔٚٓ      الأسبيخال

Number of electron 

 ػذد الانكخشَٔاث

Number of 

orbitals 

 ػذد الأسبيخالاث

Shape 

 انشكم

Sublevel 

 انًغخٕٖ انفشػٗ

2 1 Symmetrical spherical 

shape 

 شىً وشٜٚ ِزّبصً

s 

6 3 Dumbbell shape 

)وشربْ ٠شثؾ شىً اٌذِجٍض 

 ث١ّٕٙب ػظب(

p 

11 

 

5 - d 

14 7 - f 
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S Orbital                                                        p orbital 

 

 

 

 

 

d Orbital 
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Electron Configurations of atoms are governed by Three Rules  

 انخٕصيغ الانكخشَٔٗ يخى خلال ثلاد قٕاػذ 

• Rule 1. Electrons fill the orbitals in order of increasing orbital energy. 

ثبصد٠بد ؽبلخ الاٚسثزبي )اٜ رّلا الالً ؽبلخ صُ الاوضش  اٌمبغذح الاٌٚٝ ٘ٝ اْ رّلا الاٌىزشٚٔبد الاٚسثز١بلاد 

 ؽبلخ ٚ٘ىزا(      

• Rule 2- Each orbital can hold up to two electrons with spins paired. 

اٌمبػذح اٌضب١ٔخ ٚ٘ٝ اْ وً اٚسثزبي ٠ؾًّ فمؾ اص١ٕٓ ِٓ الاٌىزشٚٔبد ث١ذٚساْ دٚساْ ِغضٌٝ اٜ ػىظ ارغبٖ 

 ثؼؼّٙب اٌجؼغ

• Rule 3: when there is a set of orbitals of equal energy, each orbital becomes half-

filled before any of them becomes completely filled.  

ٚاٌمبػذح اٌضبٌضخ ػٕذِب ٠ىْٛ ٕ٘بن ِغّٛػخ الاٚسثزبلاد ِزغ٠ٍٛخ ٌجطبلخ فبْ وً اٚسثزبي ٠ظجؼ ٔظف ِشجغ 

 لجً اْ رّزٍٝء و١ٍب    
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  ٘ىزا  3p  صُ 3d  صُ s3 صُ 2p صُ 2s    ص1sُ  ِٓ ٔجذء ؽ١ش الإٌىزشٟٚٔ اٌزٛص٠غ ؽش٠مخ رٛػؼ اٌشعّخ

  ؽ١ش 

 إٌىزشْٚ   2  ػذد ٠غزٛػت S  اٌّذاس 

 إٌىزشْٚ   6  ػذد ٠غزٛػت p  اٌّذاس

 إٌىزشْٚ 11  ػذد ٠غزٛػت d  اٌّذاس

  إٌىزشْٚ 14  ػذد ٠غزٛػت f  اٌّذاس

 

  انخٕصيغ الإنكخشَٔي نهـؼُاصش انخانيت    يثال   

18Ar: 1s
2 
2s

2 
2p

6 
3s

2 
3p

6
 

36Kr: 1s
2
 2s

2
 2p

6
 3s

2
 3p

6 
4s

2 
3d

10 
4p

6
 

54Xe: 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 3d

10 
4s

2
 4p

6 
4d

10
 5s

2 
5p

6
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Questions on chapter (2) 

 

1) The natural abundance of three stable isotopes of magnesium are 

78.99% magnesium-24 (23.99 amu), 10.00% magnesium-25 (24.99), and 

11.01% magnesium-26 (25.98). Calculate the atomic weight of 

magnesium. 

 

 

 

 

 

 

 

2) Write the condensed ground state electron configuration for each of the 

following elements. The elements atomic number is given in the 

parentheses. 

• He (4) 

• Na (11) 

• Cl (17) 

• P (15) 


