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Energy Absorption and Emission:
The electron can jump to a higher energy level by absorbing energy (excited state).
When it falls back to a lower level, it emits energy in the form of light (photon).

ground state

An atom’s ground state is its 
lowest allowable
energy state.

excited state
 
atom gains 
energy, it is said 
to be high level
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A . Figure 2 represents the lowest allowable energy state of an atom أقل طاقة مسموح بها للذرة2يمثل الشكل 

B. Figure 1 represents the excited state of the atom                     الحالة المثارة للذرة1يمثل الشكل

C. The atom gains energy until it reaches figure 1                                               1تكتسب الذرة طاقة حتى نصل إلى الشكل

D .The atom gains energy until it reaches figure 2                                                2تكتسب الذرة طاقة حتى نصل إلى الشكل
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The quantum mechanical model assigns quantum numbers to atomic orbitals.

1-The principal quantum number 

(n) indicates the relative size and energy of atomic orbitals.     As n increases, the orbital becomes larger 
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• The Pauli exclusion principle states that a maximum of two electrons 
can occupy a single orbital, but only if the electrons have opposite 
spins.

• Hund’s rule states that single electrons with the same spin must 
occupy each equal-energy orbital before additional electrons with 
opposite spins can occupy the same energy level orbitals.

• The aufbau principle states that each electron occupies the 
lowest energy orbital available.
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A. 17

B. 7

C. 1

D. 8

A. 14

B. 8

C. 4

D. 1
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which has an atomic number of 18.

[Ar] 4s² 3d¹⁰ 4p⁴

1s² 2s² 2p⁶ 3s² 3p⁶ 4s² 3d¹⁰ 4p⁴
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Periodic table

7 Periods 18 Groups
is a horizontal row of 
the periodic table

is a vertical column 
of the periodic table

Groups 3-12Groups 1-2       and 13-18

Representative Elements Transition Elements

Group 1 Group 2

Alkali 
metals

Alkaline 
earth metals
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(.ينباستثناء الهيدروج)وهي عناصر المجموعة الأولى (: الحمراء/المنطقة الوردية)1الرقم 
Number 1 (Pink Area): Alkali Metals (Group 1 elements, excluding 
Hydrogen).

.وهي عناصر المجموعة الثانية(: المنطقة الصفراء)2الرقم  Number 2 (Yellow Area): Alkaline Earth Metals (Group 2 elements).

وهي عناصر الفئة (: المنطقة البرتقالية في المنتصف)3الرقم  d ( إلى 3المجموعات من 

12.)

Number 3 (Orange Area in the Middle): Transition Metals (d-block 
elements, Groups 3 to 12).

.17هذه المنطقة تشمل عناصر مجموعة (: المنطقة الخضراء الهالوجينات)4الرقم  Number 4 (Green Area - Halogens): Halogens (Group 17).

(.أقصى اليمين)18وهي عناصر المجموعة (: المنطقة الحمراء على أقصى اليمين)5الرقم  Number 5 (Red Area on the Far Right): Noble Gases (Group 18)

وهي عناصر الفئة )الفلزات الانتقالية الداخلية (: المنطقة الزرقاء أسفل الجدول)6الرقم 

$f$). (.لسفليةالسلسلة ا)والأكتينيدات( السلسلة العلوية)اللانثانيدات: وتنقسّم إلى سلسلتي

Number 6 (Blue Area Below the Table): Inner Transition Metals f-
block elements). Divided into two series: Lanthanides (Upper series) 
and Actinides (Lower series).
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• Nonmetals are elements that are generally gases or brittle, dull-looking 
solids. Nonmetals are poor conductors of heat and electricity.

• Group 17 is composed of highly reactive elements called halogens.
• Group 18 gases are extremely unreactive. They are commonly called noble 

gases.

• Metalloids,, have physical and chemical properties of both metals and 
nonmetals.

• The transition elements are divided into transition metals and inner 
transition metals.

• The two sets of inner transition metals, known as the lanthanide series and 
the actinide series, are located along the bottom of the periodic table.
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A. 1

B. 3

C. 5

D. 6
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A. 

B. 

C. 

D. 
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• inner transition metals.

The two sets of inner transition metals, known as the
 lanthanide series and the actinide series, are located along the 
bottom of the periodic table.

 Titanium is used to make bicycle and eyeglass frames because it is 
strong and lightweight.
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electrons in the highest principal energy level of an atom are called valence 
electrons.
 Each of the group 1 elements has one valence electron. The group 1 elements 
have similar chemical properties because they have the same number of 
valence electrons.
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Group 1 elements each have one valence electron. What can be inferred from this statement?
 a) All atoms with one valence electron are metals.
 b) The chemical reactivity of Group 1 elements is due to their single valence electron.
 c) The total number of electrons in a Group 1 atom is always one. 
d) Elements in Group 1 and Group 2 will have very similar chemical properties.
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Example: Silicon         (Z = 14)

•Electron configuration: 1s2 2s2 2p6 3s2 3p2

•Valence shell: n = 3 (3s2 3p2)

•Period: 3        Group: 14               Block: p-block

example: Sodium (Na),      Z = 11

•Electron configuration (long form): 1s2 2s2 2p6 3s1

•Noble gas notation: [Ne] 3s1

•Period: 3

•Group: 1

•Block: s-block

3.Titanium (Ti), Z = 22

•Electron configuration  1s2 2s2 2p6 3s2 3p6 4s2 3d2

•Noble gas notation: [Ar] 4s2 3d2

•Period: 4

•Group: 4

•Block: d-block
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"Which group in the periodic table is considered to 
have chemical activity?"
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يمثل مجموعة الغازات النبيلة
"What number represents the 
group of noble gases?"

a-1

b-2

c-4

d-5
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• Explain the periodic trends of atomic radii across a period and down 
a group.

•Across a period (left to right): Atomic radius decreases.
• Reason: Increasing nuclear charge.

•Down a group (top to bottom): Atomic radius increases.
• Reason:, higher energy levels are added; increased shielding
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Across a Period (Left → Right):
•The ionic radius decreases across a period.

 Down a Group (Top → Bottom):
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Positive Ion Formation

• Transition metals commonly form 2+ or 3+ ions 
but can also form ions of 3+ or greater.

• Other relatively stable electron arrangements 
are called pseudo-noble gas configurations.
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Which of the following electronic configurations forms +3 ?
؟3–أي التوزيعات الإلكترونية التالية تكوّن أيونات بشحنة 

:الخيارات
1.[Ne] 3s² 3p1

2.[Ne] 3s² 3p³ 
3.[Ne] 3s² 3p⁴ 
4.[Ne] 3s² 3p⁵ 
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- Ionic crystals are hard, rigid and brittleهشة solids

-  due to the strong attraction between  electric charges
-  that holds the ions in place.

- When an external forceقوة خارجية  is applied to the crystal the crystal cracks or 
breaks apart why?

Answer : applied force repositionsتعديل اماكن  the like-charged ions 

next to each other; the resulting repulsionتنافر  between electric 
forces breaks apart the crystal.
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 Summary: Group 16 and Single 
Bonds 
electron arrangement 1s²2s²2p4. In 
the Lewis structure for water, the 
oxygen atom has two single covalent 
bonds and two unshared pairs of 
electrons (lone pairs).

•Group 15 elements form three 
covalent bonds with nonmetals.
•Nitrogen (N) is a group 15 element 
with the electron arrangement 
1s²2s²2p³.
•Ammonia (NH₃) has three single 
covalent bonds; nitrogen forms 
three N–H bonds, leaving one pair 
of

•Elements in Group 14 form four covalent 
bonds with nonmetals.
•a carbon atom forms four C–H bonds to 
achieve a noble gas configuration 
(carbon electron arrangement of 1s²2s²2p² 
with four valence electrons, it gains four 
more through four bonds).
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• The figure shows two hydrogen atoms 
forming a hydrogen molecule with a 
single covalent bond

•  resulting in an electron configuration 
like helium.He

• The halogens—the group 17 elements—have 7 
valence electrons and form single covalent 
bonds with atoms of other non-metals.
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How many bonded pairs of electrons for the nitrogen atom are in the ammonia molecule NH3 ?
؟  NH3لذرة النيتروجين في جزيء الأمونيا   المرتبطةما عدد أزواج الإلكترونات 

A. 1

B. 2

C. 3

D. 4
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How many bonded pairs of for the carbon atom are in the methane molecule CH4 ?
؟  CH4لذرة الكربون في جزيء الميثان المرتبطةما عدد أزواج الإلكترونات 

A. 4

B. 0

C. 2

D. 1
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How many bonded pairs of electrons for the oxygen atom are in the water molecule H2O ?
؟  H2Oلذرة الأكسجين في جزيء الماء المرتبطةما عدد أزواج الإلكترونات

A. 1

B. 2

C. 3

D. 4
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What is the name of the molecular compound S2F10?
؟ S2F10ما اسم المركب الجزيئي ذي الصيغة 

A. Decasulfur Difluoride 

B.   Disulfur Decafluoride 

C.   Difluoride decaselenium 

D. Difluoride diselenium 

What is the correct chemical formula that represents the compound Diphosphorus 

pentoxide ?
؟ التي تمثل المركب خامس أكسيد ثنائي الفسفور الصحيحةما الصيغة الكيميائية 

A. P2O3

B. P2O5

C. P2O

D. PO5
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