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MAIN IDEA : 
The periodic Table evolved over time as scientists discovered more useful ways to compare and 

organize the elements 

 

 

Dictionary 

 

 

 

 
 

 تمنياتي لجميع الطلبة والطالبات بالتفوق والنجاح
 نعيم الامام عقل .أ

 

 

 

 

 

meaning word meaning word meaning word 

 categories فئات/اقسام struck يصطدم resin راتنج

 Element العنصر brittle هش prosthetics اطراف صناعية

 Compound المركب dull غير لامع fabrication تصنيع

 Atomic mass الكتلة الذرية abundant وفرة column عمود

 Atomic number العدد الذري scientists العلماء seemingly علي مايبدو

 Periodic table الجدول الدوري submarine الغواصة refrence مرجع

 Periodic law القانون الدوري metalliods اشباه الفلزات Stair step line علي جانبي الخط المتعرج

 contributions اسهامات/ جهود extensively علي نطاق واسع trend اتجاه

 demostrated اظهر chips رقائق hampered يعيق

 representative الرئيسية/ الممثلة Solar cell الخلايا الشمسية Octaves law قاون الثمانيات

 inflammable قابل للاشتعال clay الطين mercury الزئبق

 malleable قابل للطرق duuctile قابل للسحب light خفيف

 chalk طباشير charcoal الفحم lifelike نابض بالحياه

 familiar مألوف transition الانتقالية Alkali metals الفزات القلوية

 nonmetals اللافلزات Noble gases الغازات الخاملة halogens الهالوجينات

 emit يشع/يصدر lanthanide اللانثتيدات actinide الاكتينيدات

 apparent واضح several العديد properties خواص

 By increasing بزيادة repetition نمطية/ تكرارية devices اجهزة

Development of the Modern Periodic 

Table
Section 1 

The Periodic Table 

and Periodic Law  
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✓ Development of the periodic table 

 

Contributions Scientist 

➢ Compiled alist of elements that were known at the 

time(33elements) 

➢ Organized elements in 4 groups: gases, metals, 

nonmetalsand earths 

 

Antoine Lavoisier 

(1743-1794) 

➢ Arranged elements by increasing atomic mass 

➢ Noticed the repetition of properties every 8 elements 

➢ Created the law of octaves 

 

J.Newlands 

(1837-1898) 

➢ Demonstrated a conection between atomic mass and 

elements properities 

➢ Arranged the elements in order of increasing atomic mass 

 

 

Lothar meyer 

(1830-1895) 

➢ Demonstrated a conection between atomic mass and 

elements properities 

➢ Arranged the elements in order of increasing atomic mass 

➢ Predicted the existence and properities of undiscovered 

elements 

➢ Arranged elements with similar chemical properties 

horizontally .he left empty spaces for elements that were 

not yet discovered 

 

Dmitri mendleev 

(1834-1907) 

➢ Discovered that atoms contain aunique number of protons 

called atomic number 

➢ Arranged the elements in order of increasing atomic 

number, which resulted in aperiodic pattern of properties 

 

Hennery Moseley 

(1887-1915) 

Definition Item 

Is periodic repetition of chemical and physical Properties of the elements 
when they are arranged by increasing atomic number 

Periodic Law 

 

That elements in groups 1,2 and13 to18 posses awide range of chemical 
and physical properties 

Representative 

elements(main group) 

That elements in group 3 to 12 Transition elements 

Elements that are generally shiny when smooth and clean ,solid at room 
temperature,and good conductors of heat and electricity 

Metals 

That elements in group 1 (except hydrogen) Alkali metals 

That elements in group2 Alkaline earth metals 

Are elements that are generally gases or brittle, dull-lookimg solids Non-metels 

That elements in group 17, are often part of compound halogens 

The extremely un reactive group 18elements Noble gases 

That elements found in bordering the stair step line Metalloids(semimetals) 
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✓ The modern periodic table 
➢ Consists of boxes , each containing an element name, chemical symbol,atomic number 

,atomic mass and its state. 

➢ Elementa arranged in order of increasing atomic number 

➢ Consistes of 7 periods (horizontall rows) and 18 groups (families) 

➢ Elements are classified as: metals, nonmetals and metalloids 

➢ Alkali metals(group 1) exist as compounds ? because they are reactive 

 

 

Metals Nonmetals 

✓ all solids except Hg (Mercury) ✓ Solids – liquid(Br)  bromine and gases 

✓ Shiny ✓ Dull- brittle 

✓ Good conductors of heat and electricity ✓ They ae poor conductors of heat and 

electricity 

✓ Malleable:they can bepounded into thin 

sheets 

✓ Non malleable 

✓ Ductile:they can be drawn into wires ✓ Non ductile 

✓ Most of representative elements and all 

transition elements are metals 
✓ To the right of the periodic table 

High melting points Low melting points (some are even gases at room 
temperature) 

 
✓ Metalloids 
➢ They have physical and chemical properties of both metals and non metals 

➢ They are found in the stair step line in periodic table 

➢ They are bordering the stairstep line in periodic table 

➢ Known as semimetals or semiconductors  

➢ Examples: silicon (Si) – germanium (Ge) 

 

✓ Transition metals 
➢ Divided into transition metals and inner transition metals 

➢ Inner transition metals are two sets: lanthanide series and actinide series 

 

 

 

group period 

 
➢ Vertical columns 

➢ periodic table Consistes of 18 groups 
➢ have the same chemical properties 

 

 
➢ horizontall rows 
➢ periodic table Consistes of 7 periods 

➢ different  chemical properties 
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actinide series Lanthanide series 

✓ 14 elements 

✓ Found in period7 

✓ From thorium(90Th) to Lawrencium (103 Lr) 

✓ Radioactive elements 

 

 

✓ 14 elements 

✓ Found in period6 

✓ From cerium(58Ce) to  lutetium (71 Lu) 

✓ Used extensively as phosphors 

substance that emit light when stuck 

by electrons because it is strong and 

light 

 

✓ They are located along the bottom of periodic table 
✓ They are block F 

 
✓ Halogens(group17) 
➢ Very active nonmetals like group1,2 

➢ Are often apart of compounds 

 
✓ Nobel gases(group18) 
➢ Extremely un reactive elements (stable)that they undergo virtually no chemical reaction 

➢ Are used in lasers, avariety of light bulbs and neon signs 

 

 

 

 

 

Element/Compound uses 

Sodium Na One of compound of salt 

Lithium Li Often used in batteries 

Ca , Mg Important for health 

Magnesium (Mg) In fabrication of electronic devices such as laptop because Mg : solid and 
relative light 

Titanium (Ti) Make frames for bicycles and eye glasses 

Compound of 

Fluorine(F) 

Are commonly added to toothpaste and drinking  water to prevent tooth decay 

Si , Ge Used in extensively in computer chips and sollar cells 

Silicon(Si) Make prosthetics or in lifelike applications 

Notes: 

➢ Periodic law can be used to predict un known elemental properities. 
➢ Mandeleev predict the properties of the yet to be discovered elements sacandium , 

gallium and germanium 
➢ Newlands noticed that the properties of elements repetated every 8 element, in the same 

way musical notes repeat every 8 note and form octave 
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Main idea : 

✓ elements organized into different blocks in the periodic table according to  
  their electron configurations 

✓ Chemical elements are identified according to details about the arrangements of their electrons 
 

word meaning Word meaning 

fortunately لحسن الحظ predictable manner بطريقة يمكن التنبؤ بها 
Electron configuration التوزيع الالكتروني synthetized تم تصنيعها في المختبر 
Valence electrons الكترونات التكافؤ proceed down المضي قدما 
single مفرد orbital مدار /فلك 

block مجمع ongoing جارية/ مستمرة 
comprised يشتمل partially جزئيا 

span اتساع Hold  يمتلأ / يسع 
unique فريد/مميز outermost  الابعد 
undergo  يخضع virtually تقريبا 

✓ Organizing the elements by electron configuration  

 
➢ You can determine an atoms electron configuration and its number valence electrons from 

its position on the oeriodic table  
➢ Atoms in the same group have similar chemical properties ? because because they they all 

have the same number of valance electrons 
➢ The group 1 elements have similar chemical properties (why?)because they they all have 

the same number of valance electrons(1 electron )ns1 or have single electron in their out 
most orbitals 

➢ Each group 2 element has avalence electron configuration of ns2 
➢ Each groups1,2,and 13 to 18 on the periodic table has its own valence electron configurat 

 

Item 

 

difinetion 

 

Valance electrons That electrons in the highest principal energy level of an atom  

 

 

✓ Valence electron of representative elements 

Group valence electrons 

1 1e 

2 2e 

13 3e 

14 4e 

15 5e 

16 6e 

17 7e 

18 8e  ethe exception of helium which has only (2) valence electron 

Classification of the elements Section 2 
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Notes: 
✓ the p-block span six groups why?because the 3  p orbital can hold asix electros 

✓ the 4S orbital  is filled before the 3d orbitals (why)?  

Because the 4S orbital has alower energy level than the 3d orbitals (Aufbau principle)  

✓ the d-block span 10 groups why?because the 5  d orbital can hold atotal of ten electrons 

✓ the f- block spsns 14 columns of the periodic table (why)? Because there 7 f orbitals holding 

up to maximum of 14 electrons 

✓ the s-p-d and f blocks determine the shap of the periodic table 

✓ The Period in periodic table : the energy level of an element valence electrons 

 

 

periods block elements 

Period 1 Contains only S-block elements  2 

Period2and3 Contains S-and p-block elements 8 

Period4and5 Contains S,pand d-block elements 18 

Period6and7 Contains S,p,dand f-block elements 32 

 

➢ The electron dot structures illustrate the connection between group number and 

number of valence electrons 

 

The S,P,d,f block elements  

➢ The periodic table has columns and rows of varing sizes 

➢ The periodic table is divided into 4 distinct blocks  s,p,d,f  

Because there are 4 different energy sublevels s,p,d,f filled with valene electron 
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element Electron 

Configurations 

Period(principa

l energy level 

(valence 

elctron) 

Group block Kind of element 

1H1 هيدروجينs1 1 1 1 S Representative. 

2He1 هيليومs2 1 2 18 P Represe. 

3Li1 ليثيومs2 2s1 2 1 1 S Represe. 

4Be1 بريليومs2 2s2 2 2 2 S Represe. 

5B1 بورونs2 2s2 2p1 2 3 13 P Represe. 

6C1 كربونs2 2s2 2p2 2 4 14 P Represe. 

7N1 نيتروجينs2 2s2 2p3 2 5 15 P Represe. 

8O1 اكسجينs2 2s2 2p4 2 6 16 P Represe. 

9F1 فلورs2 2s2 2p5 2 7 17 P Represe. 

10Ne1 نيونs2 2s2 2p6 2 8 18 P Represe. 

11Naصوديوم  [Ne] 3s1 3 1 1 S Represe. 

12Mgماغنيسيوم [Ne] 3s2 3 2 2 S Represe. 

13Alالومنيوم [Ne] 3s2 3p1 3 3 13 P Represe. 

14Siسيليكون [Ne] 3s2 3p2 3 4 14 P Represe. 

15P    فوسفور [Ne] 3s2 3p3 3 5 15 P Represe. 

16S     كبريت [Ne] 3s2 3p4 3 6 16 P Represe. 

17Clكلور [Ne] 3s2 3p5 3 7 17 P Represe. 

18Arارجون [Ne] 3s2 3p6 3 8 18 P Represe. 

19Kبوتاسيوم [Ar] 4s1 4 1 1 S Represe. 

20Caكالسيوم [Ar] 4s2 4 2 2 S Represe. 

21Scسكانديوم [Ar] 4s2 3d1 4 - 3 d transition 

22Tiتيتانيوم [Ar] 4s2 3d2 4 - 4 d transition 

23Vفانديوم [Ar] 4s2 3d3 4 - 5 d transition 

24Crكروم [Ar] 4s1 3d5 4 - 6 d transition 

25Mnمنجنيز [Ar] 4s2 3d5 4 - 7 d transition 

26Feحديد [Ar] 4s2 3d6 4 - 8 d transition 

27Coكوبلت [Ar] 4s2 3d7 4 - 9 d transition 

28Niنيكل  [Ar] 4s2 3d8 4 - 10 d transition 

29Cuنحاس [Ar] 4s1 3d10 4 - 11 d transition 

30Znخارصين [Ar] 4s2 3d10 4 - 12 d transition 

31Gaجاليوم [Ar] 4s2 3d10 4p1 4 3 13 p Represe. 

32Geجرمانيوم [Ar] 4s2 3d10 4p2 4 4 14 p Represe. 

33Asزرنيخ [Ar] 4s2 3d10 4p3 4 5 15 p Represe. 

34Seسيلينيوم [Ar] 4s2 3d10 4p4 4 6 16 p Represe. 

 

 

 

 

 

 اهدي هذا العمل المتواضع الي ابنائي  وبناتي
 عبدالرحمن هشام/ ضياء ابوغليون / محمد جميل / شهد البططي/ رويدا عطية

 

 

 

Prepared by / mr.Naeem Elemam Akl 

0508194296                  



P a g e  | 9 

 

9 0508194296    اعداد أ. نعيم الامام عقل                                                                                               

 

 

 

 

Main idea :trends among elements in the periodic table include their sizes and their abilities to 

lose or attract electrons 

 

word meaning word meaning word meaning 

calendar التقويم Periodic trends  تدرج خواص
 العناصر 

shield حاجب/حاجز 

Keeping track تتبعية lose يفقد principal  لرئيسيا  

Atomic radius 
 

 اقل احتمالية less likely علاوة علي ذلك Further more نصف القطر الذري

aneighboring 
atom 

  Electrostatic ذرة مجاورة
repulsion 

تنافر 
 الكتروستاتيكي

Octet rule 
 

 

 قاعدة الثمانيات

adjacent مجاور corresponding المقابل reinforce يعزز 
bonded المرتبط offsets ازاحة holds onto  يمسك علي 

acquire يتطلب / يكتسب occupied مشغول smoothly بسلاسة 
twofold ثنائي closer متقارب in similar manner بطريقة مماثلة 

gain يكتسب successive التالي Electronegativity السالبية الكهربية 

 

 

 

Item 

 

difinetion 

 

Atomic size Is defined by how closely an atom lies to aneighboring atom 

Atomic radius 

 

Half the distance between adjacent nuclei in crystal of the element 

ion Is an atom or abonded group of atoms that have appositive or negative charge. 

Ionization energy The energy required to remove an electron from agaseous atom 

The first ionization 

energy 

The energy required to remove the first outermost electron from an atom 

Second ionization 

energy 

The energy required to remove asecond  electron from +1 ion 

third ionization 

energy 

The energy required to remove athird  electron from +2 ion 

Octet rule  States that atoms tend to gain , lose , or share electrons in order to to acquir afull set of 
8 valence electrons 

electronegativity The relative ability of its atoms to attract electrons in achemical bond 

 

 

 

 

Section 3 
Periodic trends 
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Trends within periods 

 

Trends within groups 

 

✓ When we move from left to right atomic 

radius decrease(why?)   
because the positive charge in the nucleus 
increase with increasing of atomic number 
and the principal energy level with the 
period remain the same 

 
✓ Each successive element has one additional 

proton and electron  and each additional 
electron is added to orbitals corresponding 
to the same principal energy level  

 
✓ Moving across aperiod ,no additional 

electrons come between the valence 
electrons are not shield from the increased 

nuclear charge which pulls the outermost 
electron closer to the nucleus. 

 
 

✓ When we move from up to down atomic radius 

increase(why?) 
 because the outermost orbital increases in size along with 
increasing principal energy level thus atom become larger 

 
✓ By increasing the atomic number nuclear charge 

increases and electrons are added to orbitals 
corresponding to successively higher principal 
energy levels  however the increased nuclear 
charge does not pull the outer electrons toward 
the nucleus to make atom smaller 

 
✓ The larger orbital means that the outer electrons 

are farther from the nucleus  this increased 
distsnce offsets the pull of the increased nuclear 
charge 

 
✓ The additional orbitals between the nucleus and 

the outer electrons are occupied , the electrons 
shield the outer electrons from the nucleus  

 

 

 

 

 

 

 

Atomic radius 

Prepared by / mr.Naeem Elemam Akl 
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✓ Formation of ions affects the size of an atoms 

✓ Atoms can gain or lose one or more electrons  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formation cation(+) Formation anion(-)  

✓ Atoms lose valance electrons from outer 
orbital 

✓ Result : smaller radius (why?) 
Because that experience agreater nuclear 
charge allowing these remaining electrons to 
be pulled closer to the positively charged 
nucleus. 
 

 

 

 

 

 

 

✓ Atoms gain electrons and form negatively 
charged ions  

✓ Result : larger radius (why?) 
Because the addition of an electron to an atom 
increases the electrostatic repulsion between 
the atoms outer electrons forcing them to 
move farther apart  the increased distance 
between the outer electronrns 

 

 

 

 

 

 

 

 

Trends within the period 

 

Trends within the group 

 

✓ When we move from left to right across aperiod  
the size of the positive ions gradually decreases 
 

✓ The elements on the left side of the table form 
smaller positive ions  

✓ The elements  on the right side of the table 
form larger negative ions 

✓ When we move down agroup an anions 
aelectrons are in orbitals corresponding to 
higher principal energy levels  

✓ Resulting in agradual increase in ionic size  
✓ The ionic radius of positive and negative ions 

increase  

Ionic radius 
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✓ That energy is needed to overcomr the attraction force between the positive charge of the nucleus and 
the negative charge of electron  

✓ Example: 

 

Li (g)+8.64x10-19 J   Li+  + e- 
 

✓ Ionization energy indicate strongly an atoms nucleus holds onto its valence electrons 
✓ Atoms with large ionization energy values are less likely to form positive ions  
✓ Alow ionization energy value indicates an atom loeses an outer electron easily 
✓ Lithium used in computer back up batteries ( why?) because lithium s low ionization energy where 

the ability to lose electrons easily makes abattery that quickly provide alarge amount of electrical 
power  

✓ Group (1) metals have alow ionization energy and are likely to form positive ions  
✓ Group (18) noble gases have high ionization energy and are unlikely to form ions because stable 

electron configuration greatly limits their reactivity. 
 

➢ Removing more than one electron  
 

 
✓ The  second ionization energy of lithium (7300KJ/mol ) much larger than its first ionization  

energy (520 KJ/mol ) this means that alithium atom is likely to lose its first avalence electron but 
extremely unlikely to lose its second 

✓ The  second ionization energy of element much larger than its first ionization energy (why?) 
Because atoms hold onto their valence electrons  

 

 

 

Trends within periods 

 

Trends within groups 

 

✓ When move from left to right atomic 

ionization energy increase (why?)   
because the increased nuclear charge of 
each successive element produces an in 
creased hold on valence electrons 

 

✓ When we move from up to down ionization 

energy  decrease(why?) 
 because the atomic size increases  

✓ Less energy is required to remove valence 
electrons farther from the nucleus  

 

 

Ionization energy  طاقة التأين 

Prepared by / mr.Naeem Elemam Akl 

0508194296                  



P a g e  | 13 

 

13 0508194296    اعداد أ. نعيم الامام عقل                                                                                               

 

 
✓ The electron configuration of filled s and p orbitals of the same energy level (consisting 8 

Valence electrons ) is usually stable  
 
 

➢ Exceptions of octet rule 
 
              The first period elements are complete with only ( 2e ) valence  
 

➢ Useful of octet rule  

 
✓ To determine the type of ions likely to form 
✓ Elements on the right side of the periodic table tend to gain electrons in order to acquire the 

noble gase configuration there fore these elements tend to form negative ions 
✓ Elements on the left side of the periodic table tend to lose electrons and  form positive ions 

 

 

 

 

 

✓ When move from left to right across aperiod increase  

✓ When we move from up to down decrease  
✓ Electronegativity values are expressed in terms of anmerical values of 3.98 or less 
✓ That unit are arbitrary units called paulings 
✓ Fluorine is the most electronegativity element with value of 3.98 
✓ Cesium(0.79) and francium (0.7)are the least electronegative elements 
✓ Noble gases form very few compounds because they don’t have electonegativity values 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Octet rule 

Electronegativity (linus pauling) 

Prepared by / mr.Naeem Elemam Akl 
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Answer the following question : 
 

1. Rank the following elements by increasing atomic radius:  carbon, aluminum, oxygen, potassium. 
 

2. Rank the following elements by increasing electronegativity:  sulfur, oxygen, neon, aluminum. 
 

3. Why does fluorine have a higher ionization energy than iodine? 
 

4. Why do elements in the same family generally have similar properties? 
 

5. Indicate whether the following properties increase or decrease from left to right across the 
periodic table. 

a. atomic radius (excluding noble gases) 
b. first ionization energy 
c. electronegativity 

 
 

6. What trend in atomic radius occurs across the periodic table?  What causes this trend? 
 
 

7. What trend in ionization energy occurs across a period on the periodic table?  What causes this 
trend? 

 
 

8. Circle the atom in each pair that has the largest radius. 
a. Al   or   B  G.  Na or Na+1 
b. Na  or  Al  H.  K+1 or Mg+2 
c. S  or  O  I.  O or O-2 
d. O  or  F  J.  Cl-1 or Br-1 
e. Br  or  Cl 
f. Mg  or  Ca 

 
 

9.   Circle the atom in each pair that has the greater ionization energy. 
a. Li  or  Be 
b. Ca  or  Ba 
c. Na  or  K 
d. P  or  Ar 
e. Cl  or  Si 
f. Li  or  K 

 
10.   Define electronegativity. 

 
11.   Circle the atom in each pair that has the greater electronegativity. 

a. Ca  or  Ga 
b. Br  or  As 
c. Li  or  O 
d. Ba  or  Sr 
e. Cl  or  S 
f. O  or  S 
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 وفي الختام

لطلبة والطالبات بالنجاح والتفوقتمنياتي لجميع ا  

 مع تحيات أ. نعيم الامام عقل
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