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Lecture 5 

 Ionization Energy  ٍطبلخ انتأي 

Energy required to remove outermost electron (most loosely held( 

 اٌطبلخ اٌّطٍىثخ لاصاٌخ الاٌىزشؤً اٌخبسخً )فً ِغزىي اٌطبلخ اٌخبسخً(            

  

Ionization Energy ٍطبلخ انتأي 
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Noble Gas Configurations 

 انتىصيغ الانكتشوًَ نهغبصاد انُجيهخ 

 

 Noble gas configuration s
2
p

6
 very stable 

s اٌزىصيغ الاٌىزشؤً ٌٍغبصاد إٌجيٍخ
2
p

6  
 يدؼٍهب رىىْ ِغزمشح خذا 

 Elements of group 8A  

 8Aش اٌّدّىػخ  هً ػٕبص                     

 

He 1s
2

 

Ne [He]2s2 2p6 

Ar [Ne]3s2 3p6 

Kr [Ar]4s2 4p6 

Xe [Kr]5s2 5p6 

 

 

 

 

 

 

 

 

 

 د/ سبنً :  تذسيس انطبنجبد انهغخ الاَجهيضيخ انكيًيبء انفيضيبء

تتىفش يهخصبد يتشجًخ نلاحيبء و انكيًيبء وانفيضيبء   

 0583761260  
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The Octet Rule ًَانمبػذح انثًبَيخ نهتىصيغ الانكتشو 

• Octet rule: Group 1A-7A elements to achieve an outer shell of eight valence 

electrons 

ٌىً رحصً ػًٍ غلاف خبسخً ِشجغ ثثّبْ اٌىزشؤبد 1A-7Aاٌّدّىػبدػٕبصش اٌمبػذح اٌثّبٔيخ :

)ثّؼًٕ اْ ػٕبصش هزح اٌّدّىػبد رّيً ٌفمذ او   ٌيشجه الشة غبصخبًِ فً اٌزىسصيغ الاٌىزشؤً

 ( اوزغبة الاٌىزشؤبد اٌحشح فً اٌغلاف اٌخبسخً ٌزصً ٌحبٌخ الاعزمشاس واٌشجغ

 

Anion ٌالاَيى Cation ٌانكبتيى 

Negative ion formed when an atom 

gains electrons 

 ايىْ عبٌت يٕزح ػٕذِب رىزغت اٌزسح اٌىزشؤبد

Positive ion formed when an atom 

loses   electrons 

 ايىْ ِىخت يٕزح ػٕذِب رفمذ اٌزسح الاٌىزشؤبد

  

 يثبل

 Cation: ْاٌىبريى 

Sodium atom loses an electron to form a sodium ion, which has the same 

electron configuration as neon 

) اٌزي ٌه ٔفظ اٌزىصيغ الاٌىزشؤً ٌٍٕيىْ   )اٌّىخت( رسح اٌصىديىَ رفمذ اٌىزشوْ ٌزىىْ ايىْ اٌصىديىَ

 الشة غبص خبيم فً انتىصيغ الانكتشوًَ(

       Na                                     Na
+
 + e

-
 

A sodium atom                          A sodium ion   An electron 

 

Na (11 electrons): 1s2 2s2 2p6 3s1 

Na
+
 (10 electrons): 1s2 2s2 2p6 : [Ne] 
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 Anion: ْالأيى  

Chlorine atom gains an electron to form a chloride ion, which has the same 

electron configuration as argon 

) اٌىٍىسيذ )اٌغبٌت( اٌزي ٌه ٔفظ اٌزىصيغ الاٌىزشؤً ٌلاسخىْ   ٍىس رىزغت اٌىزشوْ ٌزصجح ايىْرسح اٌى

 الشة غبص خبيم فً انتىصيغ الانكتشوًَ(

       Cl     +          e
-         

                      Cl
-
  

A chlorine atom   An electron                        A chloride ion 

 

chlorine atom (17 electrons): 1s
2
 2s

2
 2p

6
 3s

2
 3p

5
 

chloride ion (18 electrons): 1s
2
 2s

2
 2p

6
 3s

2
 3p

6 

 
 
 
 
 

 

تًيم لأٌ تشتجظ ثبنطشيمخ انتً  انزساد تُص ػهً أٌ ًيبئيخكي بػذحلاتُسً اٌ لبػذح انثًبَيبد هً ل

 انغبصاد انُجيهخ انًىجىد في نهتشكيت الإنكتشوَي ، يًبثم غلاف تكبفؤهب في إنكتشوَبد 8تجؼم فيهب 
 

https://www.marefa.org/%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1
https://www.marefa.org/%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1
https://www.marefa.org/%D8%B0%D8%B1%D8%A9
https://www.marefa.org/%D8%B0%D8%B1%D8%A9
https://www.marefa.org/%D8%A5%D9%84%D9%83%D8%AA%D8%B1%D9%88%D9%86
https://www.marefa.org/%D8%A5%D9%84%D9%83%D8%AA%D8%B1%D9%88%D9%86
https://www.marefa.org/%D8%BA%D9%84%D8%A7%D9%81_%D8%AA%D9%83%D8%A7%D9%81%D8%A4
https://www.marefa.org/%D8%BA%D9%84%D8%A7%D9%81_%D8%AA%D9%83%D8%A7%D9%81%D8%A4
https://www.marefa.org/index.php?title=%D8%AA%D8%B1%D9%83%D9%8A%D8%A8_%D8%A5%D9%84%D9%83%D8%AA%D8%B1%D9%88%D9%86%D9%8A&action=edit&redlink=1
https://www.marefa.org/index.php?title=%D8%AA%D8%B1%D9%83%D9%8A%D8%A8_%D8%A5%D9%84%D9%83%D8%AA%D8%B1%D9%88%D9%86%D9%8A&action=edit&redlink=1
https://www.marefa.org/%D8%BA%D8%A7%D8%B2_%D9%86%D8%A8%D9%8A%D9%84
https://www.marefa.org/%D8%BA%D8%A7%D8%B2_%D9%86%D8%A8%D9%8A%D9%84
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Cation Names اسًبء انكبتيىَبد    

1) Groups 1A, 2A, and 3A  

– The name of the element followed by the word “ion” 

يمخ اضبفخ وٍّخ ايىْ لاعُ اٌؼٕصش       ثيىىْ اعّبء وبريىٔبد هزح اٌّدّىػبد ػٓ طش  

 
 

 
 
 
 
 
 

Group 1A Group 1A Group 1A 

Ion 

 الايىٌ

Name 

 الاسى

Ion 

 الايىٌ

Name 

 الاسى

Ion 

 الايىٌ

Name 

 الاسى

 
H

+ 
 

Hydrogen ion 
 ايون الهيدروجين

 

Mg2+ 
 
Magnesium ion 
 
 ايون الماغنسيوم

 

Al
3+

 

 
Aluminum ion 
 ايىٌ الانًىَيىو  

Li
+
  

 

Lithium ion  

 ايون الليثيوم

Ca
2+  Calcium ion 

 ايىٌ انكبنسيىو

 
Na

+ 
Sodium ion 
 ايون الصوديوم
 

Sr
2+ Strontium ion  

 ايون السترونتيوم

 

K
+ 

 
Potassium ion 
 ايون البوتاسيوم

 

Ba
2 + 

 
Barium ion 
 ايىٌ انجبسيىو
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Transition Metal Cations تمبنيخ كبتيىَبد انًؼبدٌ الاَ   

• Cations derived from transition and inner transition elements more than one 

type of cation 

 اٌىبريىٔبد اٌّشزمخ ِٓ ػٕبصش الأزمبٌيخ والأزمبٌيخ اٌذاخٍيخ  ٌذيهب اوثش ِٓ ٔىع ِٓ اٌىبريىٔبد

 Stock System (IUPAC): َظبو الاسهى )الايىثبن(    

– Use Roman numerals to show charge:  

 يغزخذَ اسلبَ سوِبٔيخ ٌيىضح اٌشحٕخ    

– Fe
2+

 is Iron (II)                                Fe
3+

 is Iron (III) 

– Cu
+
 is Copper (I)                            Cu

2+
 is Copper (II) 

 Old System: انُظبو انمذيى    

– Use the suffix -ous to show the lower positive charge and the suffix -ic to 

show the higher positive charge 

 يغزخذَ إٌهبيخ )اص( ٌيىضح اٌشحٕبد اٌّىخجخ الالً واٌّمطغ )ايه( ٌيىضح اٌشحٕبد اٌّىخجخ الاوثش 

– Fe
2+

 is Ferrous فيشص                                      Fe3
+
 is Ferric فيشيه      

– Cu
+
 is Cuprous وىثشوص                                   Cu2

+
 is Cupric وىثشيه    
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Transition Metal Ion Names  اسًبء ايىَبد انفهضاد الاَتمبنيخ  

 
 Ion 

 

 

 الايىْ 

Systemic name 

 

 

 الاعُ إٌظبًِ

Common 

name 

 

 الاعُ اٌشبئغ

Origin of the symbol of the 

element or the common name of 

the ion 

 اصً اٌشِض ٌٍؼٕصش والاعُ اٌشبئغ ٌلايىْ 

Cu
+ 

 ٔحبط
Copper(I) ion 

 
 

Cuprous 

ion 

 

Cupr- from cuprum, the Latin 

name for copper 

 

Cu
2+ Copper(II) ion 

      
Cupric ion 

 

 

Fe
2 + 

 حذيذ

Iron(II) ion 

 
 

Ferrous 

ion 
 

Ferr- from ferrum, the 

Latin name for ion 

 

 

 

Fe
3 + 

 

Iron(III) ion 
 

Ferric ion 

Hg
+ 

 صئجك

Mercury(I) ion 
 

Mercurous 

ion 

 

 

Hg from hydrargyrum, 

the Latin name for 

mercury 
Hg

2+
 Mercury(II) ion 

 
 

Mercuric 

ion 

Sn
2+ 

 لصذيش

Tin(II) ion 
 
 

Stannous 

ion 

 

  

Sn from  stannum, the 

Latin name for tin 
  

Sn
4+ 

 

Tin(IV) ion 
 
 

Stannic 

ion 
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Anion Names يىَبد َاسًبء الا   

 Add “ide” to the root name of the element 

لاصً اعُ اٌؼٕصش   )يذ( ٔضيف اٌّمطغ   

Anion 

 اسى الايىٌ

Stem name 

 الاسى الاصهً

Anion name 

 اسى الاَيىٌ

F
-
 Flour floride فٍىسيذ         

 

Cl
-
 

 

Chlor 

 

Chloride وٍىسيذ    

 

Br
-
 

 

Brom 

 

Bromide ثشوِيذ 

 

I
-
 

 

Iod 

 

Iodide ايىديذ 

 

O
2-

 

 

Ox 

 

Oxide اووغيذ 

 

S
2-

 

 

Sulf 

 

Sulfide عٍفيذ    
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The valency of some negative ions:(Anions) 

 رىبفؤ ثؼض الايىٔبد اٌغبٌجخ )الأيىٔبد(

 

ovalent Divalent Trivalent 

OH
-
 

Hydroxide 
O

- -
 

Oxide PO4
- - -

 Phophate 

F
-
 

Fluoride  

CO3
- - 

 

Carbonate  

Cl
-
 Chloride S

- -
 Sulphide  

Br
-
 Bromide  

SO4
- - 

 

Sulphate  

I
-
 

Iodide   

NO3

- 

 

Nitrate   

NO2

-
 

 

Nitrite   

HCO3

-
 

bicarbonate   
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Polyatomic Ions ايىَبد يتؼذدح انزساد 

– Contain two or more atoms      رحزىي ػًٍ اثٕيٓ او اوزش ِٓ اٌزساد 

– Common names often used (in parentheses) 

             دح رغزخذَ )الاعّبء ثيٓ الالىاط(بالاعّبء اٌشبئؼخ ػ

            

Ion 

 الايىٌ

Name 

 الاسى

Ion 

 الايىٌ

Name 

 الاسى

NH4
+
 

 

Ammonium 
HCO3

-
 

 

Hydrogen carbonate  

(Bicarbonate) 

OH
-
 

Hydroxide 
 

SO3

-2
 

       Sulfite 

NO2

-
 

Nitrite 

  HSO3

--
 

 

Hydrogen sulfite  
 
(Bisulfite) 

 

NO3

-
 Nitrate  

  

SO4
-2
 

Sulfate 

 

CH3COO
-
 

 

Acetate  HSO4
--
 

 

Hydrogen sulfate  
 

(Bisulfate) 

CN
-
 Cyanide PO4

—3
 Phosphate 

MnO4

-
 

Permanganate 
 

HPO3
-2  

Hydrogen phosphate 

 

CrO4
-2  

 

Chromate 
 

H2PO4
-
 

Dihydrogen phosphate 

CO3
-2  Carbonate 

 

  

 

 

 

- 
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Forming Chemical Bonds تكىيٍ انشواثظ انكيًيبئيخ 

 

1) Ionic bonds انشواثظ الايىَيخ 

2) Covalent bonds انشواثظ انتسبهًيخ    

1) Ionic Bonds  انشواثظ الايىَيخ 

• Force of  electrostatic attraction between a cation and an anion. 

اٌشحٕخ(    هً لىح ردبرة ثيٓ اٌىبريىْ والأيىْ )اي ثيٓ الايىٔبد اٌّىخجخ واٌغبٌجخ  

 ِِ.Atom loses or gains electrons to make a filled valence shell (octet) and become 

an ion (cation or anion)  ًّاٌزسح رفمذ او رىزغت اٌىزشؤبد ٌزصجح ِشجؼخ اٌغلاف اٌخبسخً ورغ

 ايىْ

• Depends on electronegativity رؼزّذ ػًٍ اٌغبٌجيخ اٌىهشثيخ      

– Electronegativity   : measure of an atom’s attraction for shared pair of 

electrons in chemical bond with another atom) 

 اٌغبٌيخ اٌىهشثيخ هً ِمذاس لىح ردبرة اٌزسح ٌٍضوج اٌّغبهُ ِٓ الاٌىزشوأذ ِغ اٌزسح الاخشي

         

Electronegativity increases 
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 F has highest value  

 اٌفٍىس ٌه اػًٍ ليّخ ِٓ اٌغبٌجيخ اٌىهشثيخ   

 Noble gases have 0 value 

 0اٌغبٌجيخ اٌىهشثيخ اٌغبصاد إٌجيٍخ رغبوي 

  Ionic bonds form when electronegativity difference ≥ 2 

 2رزىىْ اٌشاثطخ الايىٔيخ ػٕذِب يىىْ اٌفشق فً الاٌجيخ اٌىهشثيخ اوجش ِٓ 
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Forming an Ionic Bond تكىيٍ انشاثطخ الايىَيخ 

(NaCl) صىديىو كهىسيذ 

 

• Formation of sodium chloride, NaCl 

                Na (1s
2
2s

2
2p

6
3s

1
) + Cl (1s

2
2s

2
2p

6
3s

2
3p

5
) 

 

 

 

                Na
+ 

(1s
2
2s

2
2p

6
 ) + Cl

- 
(1s

2
2s

2
2p

6
3s

2
3p

6
) 

 

 

 

 

 

2) Covalent Bonds انشواثظ انتسبهًيخ    

o Result of one or more pairs of electrons that are shared by two 

atoms 

 رٕزح ػٓ ِشبسوخ فً صوج او اوثش ِٓ الاٌىزشؤبد ثيٓ رسريٓ

– Each atom has full valence shell (octet) 

 فزصجح وً رسح ِّزٍئخ فً غلاف اٌزىبفؤ اٌخبسخً )ثّبًٔ(

o In H2, each hydrogen contributes one electron to form  single 

covalent bond 

 فً خضيء اٌهيذسوخيٓ وً رسح رشبسن ثبٌىزشوْ واحذ ٌزىىْ سايطخ رغبهّيخ احبديخ
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Naming Ionic Compounds  تسًيخ انًشكجبد الايىَيخ 

 

NaBr………….Sodium bromide 

 

Al2O3……………Aluminum oxide  

MgSO4…………….Magnesium sulfate 

 K2S………………..Potassium sulfide 

(NH4)3PO4……………Ammonium phosphate 

 

 

 

 

 انهغخ الاَجهيضيخ انكيًيبء انفيضيبءد/ سبنً :  تذسيس انطبنجبد 

تتىفش يهخصبد يتشجًخ نلاحيبء و انكيًيبء وانفيضيبء   

 0583761260  
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Questions  

1. How many electrons must each atom gain or lose to acquire 

an electron configuration identical to the   noble gas nearest to 

it in atomic number. 

              a. Li b. Cl c. P

 d. Al e. S f. Si 
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Write the formula of the most stable ion formed by each element 

               a. Mg b. F c. Al

 d. K e. S f. Br 
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 Why is Li- not a stable ion? 

   ( as Li tend to loss  an electron to achieve octet rule and become Li
+
) 

To become stable 

 

 Name the polyatomic ion in each of the following 

a. NaSO
3     (sodium sulfite) 

 

b. KNO
3     (potassium nitrate)

 

c. K
2

HPO
4  (potassium hydrogen phosphate)

 

Which formulas are not correct? For each that is not correct, write the 

correct formula 

a- Ammonium phosphate, (NH
4
)PO

4
     

incorrect……(NH4)3 

b- Barium Carbonate, Ba
2

CO
3

                           

incorrect………BaCO3 

c- Aluminum sulphide, Al
2

S
3 

        correct 
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Lecture 6 

Molecular Compounds  

  انًشكجبد انجضيئيخ

 

• Molecular compound: Only covalent bonds 

 اٌّشوت اٌدضئي فمظ ثه سواثظ رغبهّجخ          

• Naming molecular compounds 

 The less electronegative element is named first (it is generally written 

first in the formula) 

رغًّ اولا ) ػبِخ رىزت اولا فً اٌصيغخ اٌدضيئيخ(       اٌؼٕصش اٌىً عبٌجيخ وهشثيخ  

 prefixes “di-”, tri-”, etc. are used to show the number of atoms of each 

element;  

 اٌجذايبد ثٕبئً وثلاثً وغيشهب رغزخذَ  ٌزىضح ػذد اٌزساد ٌىً ػٕصش 

 The prefix “mono-” is generally omitted 

( رغزجؼذ  اٌجذايبد )احبدي  

• NO is nitrogen oxide (nitric oxide) 

• SF2 is sulfur difluoride 

• N2O is dinitrogen oxide (laughing gas) اٌغبص اٌّضحه 

•Exception: CO……carbon monoxide 

 ِبػذا احبدي اوغيذ اٌىشثىْ           
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Polarity of Covalent Bonds لطجيخ انشواثظ انتسبهًيخ    

 
Nonpolar covalent bonds 

 سواثظ تسبهًيخ غيش لطجيخ

 

Polar covalent bonds 

 سواثظ تسبهًيخ لطجيخ

Bonding electrons  are shared equally 

between two atoms 

 اٌىزشؤبد اٌشاثطخ رزمبعُ ثبٌزغبوي ثيٓ اٌزسريٓ

Electrons are not shared equally between 

two atoms 

طخ لارزمبعُ ثبٌزغبوي ثيٓ اٌزسريٓاٌىزشؤبد اٌشاث  

No charges on the atom 

 لايىخذ شحٕبد ػًٍ اٌزساد

Partial charges on atoms 

 يىخذ شحٕبد خضئيخ ػًٍ اٌزساد

Cl2 HCl 

 

 

 

 

 
Polarity of covalent bond 

 لطجيخ انشاثطخ انتسبهًيخ

 

 
 More electron density shown by δ- or the head of a crossed arrow 

 اٌىثبفخ الاٌىزشؤيخ الاوثش رىضح ثىاعطخ شحٕخ خضئيخ عبٌيه او ثشاط اٌغهُ

 Less electron density shown by δ+ or the tail of a crossed arrow 

 اٌىثبفخ الاٌىزشؤيخ الاوً رىضح ثشحٕخ خضئيخ ِىخجخ او ريً اٌغهُ 
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ة القطبية والغير قطبيةرسمة توضح الفرق بين الرابطة الايونية التساهمي  
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Electronegativity difference 

 انفشق فً انسبنجيخ انكهشثيخ

Type of bond 

 َىع انشاثطخ

 

: 

Bond Electronegativity difference 

 انفشق فً انسبنجيخ انكهشثيخ

Type of bond 

 َىع انشاثطخ

H-Cl 3.0 - 2.1 = 0.9 polar covalent   رغبهّيخ لطجيخ 

O-H 3.5 - 2.1 = 1.4 polar covalent رغبهّيخ لطجيخ       

N-H 3.0 - 2.1 = 0.9 polar covalent رغبهّيخ لطجيخ      

Na-F 4.0 - 0.9 = 3.1 Ionic ايىٔيخ                       

C-Mg 2.5 - 1.2 = 1.3 polar covalent رغبهّيخ لطجيخ       

C-S 2.5 - 2.5 = 0.0 nonpolar covalent بهّيخ غيش لطجيخرغ    
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Polarity of Molecules    لطجيخ انجضيئبد  

 

• Polar molecule has اٌدضيء اٌمطجً ٌذيه    

o Polar bonds,  سواثظ لطجيخ 

     and 

o Partial positive and partial negative charges in different parts 

of molecule, i.e., is a dipole (has two poles) 

ضئيخ عبٌجخ وِىخجخ ػًٍ اخضاء ِخزٍفخ ِٓ اٌدضيء ثّؼًٕ أهب ثٕبئً اٌمطت شحٕبد خ

 اي ٌه لطجيٓ

  

• Carbon dioxide is a non-polar molecule although it has two polar bonds. 

why? 

 ثبًَ اكسيذ انكشثىٌ جضئ غيش لطجً ػهً انشغى يٍ اَه يحتىي ػهً  ساثطتيٍ لطجيتيٍ. نًبرا؟

 CO2, has two polar bonds but, because of its geometry, the pulls balance out so 

it is a nonpolar molecule 

وٌىٓ ثغجت شىٍه اٌهٕذعً لىح اٌزدبرة رؼًّ ػًٍ لاْ ثبًٔ اوغيذ اٌىشثىْ ٌذيخ ساثطزيٓ غيش رغبهّيزيٓ 

 رىاصٔه فيصجح غيش لطجً 
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 Water, H2O, has two polar bonds and, because of its geometry, is a 

polar Molecule 

 خضئ اٌّبء ٌه ساثطزيٓ لطجيزيٓ وثغجت شىٍه اٌهٕذعً فبٔه خضئ لطجً

As center of partial positive charge is midway between the two hydrogen atoms

  

لاْ ِشوض اٌشحٕخ اٌّىخجخ يمغ فً ِٕزصف 

وخيٓ     اٌطشيك ثيٓ رسرً اٌهيذس  

             

            

 Both dichloromethane)CH2Cl2( and formaldehyde )CH2O( have 

polar bonds and are polar molecules 

 ولا ثٕبئً وٍىسو اٌّيثبْ واٌفىسِبٌذهيذ يحزىوا ػًٍ سواثظ لطجيخ ويىىٔىا خضيئبد لطجيخ         
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Question 
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Lewis Structures تشكيجبد نىيس 

 (هيكم الإنكتشوَبد انُمطي)

 Used to decide on the arrangement of atoms in the molecule 

 يغزخذَ ٌٕمشس رشريت اٌزساد داخً اٌدضئ     

 Bonding (shared) electrons are shown as bonds (lines) 

 الاٌىزشؤبْ اٌّشرجطخ رىضح ثىاعطخ خظ 

 Nonbonding electrons are represented as a pair of Lewis dots 

 الاوزشؤبد اٌغيش ِشرجطخ رىضح وبصواج ِٓ ٔمبط ٌىيظ      

Drawing Lewis Structures سسى هيكم نىيس     

1. Determine the number of valence electrons in the molecule 

 ٔحذد ػذد اٌىزشؤبد اٌزىبفؤ فً اٌدضئ 

2. Decide on the arrangement of atoms in the molecule 

 ٔمشس رشريت اٌزساد داخً اٌدضئ    

3. Connect the atoms by single bonds 

 ٔشثظ اٌزسد ثشواثظ فشديخ 

4. Show bonding electrons as a single line; show nonbonding electrons as a 

pair of Lewis dots 

شؤبد اٌغيش اٌّشرجطخ  وبصواج ِٓ ٔمبط ٌىيظ فشدي والاٌىز  ٔىضح اٌىزشؤبد اٌّشرجطخ وخظ  

5. In a single bond, atoms share one pair of electrons  

فً اٌشاثطخ الاحبديخ رشزشن اٌزساد ثضوج ِٓ الاٌىزشؤبد ) ثّؼًٕ اْ وً رسح فً اٌشاثطخ 

 اٌزغبهّيخ الاحبديخ رشبسن ثبٌىزشوْ واحذ(

– in a double bond, they share two pairs, 

رشزشن اٌزساد فً اٌشاثطخ  اٌثٕبئيخ ثضوخيٓ ِٓ الاٌىزشؤبد      

–  in a triple bond they share three pairs. 

 رشزشن اٌزساد فً اٌشاثطخ اٌثلاثيخ ثثلاس اصواج ِٓ الاٌىزشؤبد
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• Examples: 

 The number of valence electrons is given in parentheses after the molecular 

formula 

ثؼذ سعُ اٌهيئخ اٌدضيئيخ                ػذد اٌىزشؤبد اٌزىبفؤ رىضغ ثيٓ الىاط  

 وً خظ فً اٌشاثطخ اٌزغبهّيخ يؼًٕ صوج ِٓ الاٌىزشؤبد                              –

   
        H2o (8)                      NH3 (8)                          CH4 (8) 

       Water                        Ammonia                      Methane 

 

 

Exceptions to the Octet Rule 

 استثُبءاد انمبػذح انثًبَيخ

 
 H and He have a maximum of 2 electrons (duet) 

)ثٕبئً (  2ػٕصش اٌهيذسوخيٓ واٌهيٍيىَ الصً اٌىزشؤبد اٌّغزىي اٌخبسخً هُ   

    بثٕيٓ ِٓ الاٌىزشؤبد وٌيظ ثثّبٔيخ ()اي يزشجؼىا ث

 Period 2 elements have a maximum of 8 electrons (use 2s and 2p 

orbitals) 

اٌىزشؤبد ػًٍ حذ الصً 8ػٕبصش اٌذوسح اٌثبٔيخ ٌذيهب   
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 Atoms of period 3 elements may have more than 8 electrons   ) 3s,3p, 3d) 

اٌىزشؤبد    8ٌثخ ِّىٓ رحزىي ػًٍ اوثش ِٓ رساد ػٕبصش اٌذوسح اٌثب  

Q1: Toward which atom are the electrons shifted in a covalent bond 

between each of the following pairs? 

a. H and Cl        (toward Cl) 

b. C and O          (toward O) 

c. H and O         toward O        

d. N and O        toward O 

 

 

 

Q2: Draw the Lewis structure for each of these 

molecules. 

a. Br
2
 

b. H
2

S 

c. N
2

H
4
 

d. O
2

 

     c. N
2 
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a- Br
2
 

اولا َؼًم انتىصيغ الانكتشوًَ نهؼُص وَحذد انتكبفؤ الانكتشوَبد ػٍ طشيك جًغ ػذد  -1

 الانكتشوَبد فً يستىي انطبلخ انخبسجً

 انخبسجً نهطبلخ انكتشوَبد فً انًستىي  6وهُب انجشوييٍ يحتىي ػهً  -2

 َشسى انتكبفؤ الانكتشوًَ نه كهيئخ َمبط حىل انزسح  -3

 

 

 

 وػذد اٌخطىط يىىْ ػًٍ حغت ػذد ثُ ٔشعُ اٌّشوت ووضغ خظ يذي ػًٍ اٌشاثطخ اٌزغبهّيخ  -4

 اٌشواثظ 

 

   

 

 

b- H2S 
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c- N2H2 

 

 

 

 

 

 

 

 

 

d- O2 

 

 

 

 

 

 

 

 

e- N2 
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