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MOSELEY and MODERN PERIODIC TABLE (designed by atomic numbers of elements) 
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PERIODS: 

Period number = Number of basic energy levels = The principal quantum number 
• The horizontal lines in the periodic system are called periods. 
• There are 7 periods. 
• The physical and chemical properties of these elements are different if they contain 

different numbers of electrons at the outermost energy level of the same periodic 
elements. 

The 14 elements of the 6th period is placed under the table. These are called 
lanthanides. 

In Period 7, 14 elements are placed under the table. These are called actinides. 

 

GROUPS: 

• Vertical columns in the periodic table are called groups. 
• There are two types of groups, A and B. There are 8 A and 10 B groups. 
• A groups are also called main groups.  
• Group B transition elements (beginning at the 4th period) 
• Elements in the same group show similar physical and chemical properties. 

PLACES of ELEMENTS in the PERIODIC TABLE 

The number of electrons at the outermost energy level of elements are called valence 
electrons and they determine the group number in the periodic table. 

Ø If the electronic configuration of an element ends with 
s or p orbital, it means this element is in one of the A groups. 
d or f orbital, it means this element is in one of the B groups. 

Question: 

a) Write the electron sequence of the elements given in the table below and specify in 
which period and group these elements are included. 

 
 
 
 
 
 
 
 
 
 
 

b) Which elements have similar chemical properties? 

Element Electron Configuration Period Group 

11Na    

8O    

20Ca    

2He    

17Cl    

18Ar    
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Question: What is the atomic number of the element in group 5A of period 3 of the 
periodic system? 

 

 

Question: What is the atomic number of the element in 4th period and group 2B of 
periodic system? 

 

 

Question: Find the period and the group of 21Sc+3 ion. 

 

 

Question: Find the period and the group of 16S-2 ion. 

 

 

Question: 13X+3 and Y+ ions have the same number of electron. So, find the place of Y 
element in the periodic table. 

 

 

Question: Find the places of the following elements in the periodic system. 

12Mg:  

7N: 

13Al: 

20Ca:  

17Cl: 

24Cr:  

25Mn:  

35Br:  

53I:  

87Fr: 
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Question: 

H                 He 

Li             C N O  Ne 

Na Mg            Si   Cl  

 Ca Sc   Cr  Fe   Co  Ga Ge     

                  

                  

                  

Answer the following questions about the elements shown in the periodic table. 

a) Which elements are placed in the 4th period? 
............................................................................................................ 

b) Which elements are placed in group 2A? 
............................................................................................................ 

c) Which elements are placed in group B? 
............................................................................................................ 

d) Which elements are on the s-block? 
............................................................................................................ 

e) Which element has the greatest atomic number? 
............................................................................................................ 

f) Which element has the smallest atom number? 
............................................................................................................ 

g) Which elements are alkaline metals? 
............................................................................................................ 

h) Which element has valence orbitals as ns2 np6? 
............................................................................................................ 

i) Which elements have full-filled valence orbitals? 
............................................................................................................ 

j) What is the element with similar chemical properties with Mg? 
............................................................................................................ 

 

 

 

 

 

 



kimyaakademi.com  Nihal İKİZOĞLU 

5 
 

PERIODIC CHANGES OF ELEMENTS 

ATOMIC RADIUS: The distance between the atomic nucleus and the electron at the 
farthest distance from the nucleus. 

Change of Atomic Radius in Periodic Table 

In the same group: "The radius of the atom ……………… 
as we go down from top to bottom." The number of 
energy levels down in each group ……………………, which 
means that the electron cloud around the nucleus is 
expanding. 

In the same period: "The radius of the atom usually 
………………… from left to right." As we go to the right, the 
number of protons ………………… by the number of 
electrons. Increasing the number of protons increases the 
attraction of the nucleus. So the radius gets ………………. 

Question: Arrange the radii of the atoms given below from small to large. 

19K, 20Ca, 35Br è  …………………………………… 

 

 

Question: Arrange the radii of the atoms given below from small to large. 

a) 11Na and 17Cl  ……………………………… 
 
 
 
b) 4Be and 12Mg  ……………………………… 

 

 

Question: Determine how the following quantities change when atoms 20Ca and 8O 
reach to octet by giving/gaining electrons. 

    20Ca    8O  

a) Number of electrons 
b) Atomic number 
c) Atomic diameter 
d) Attractive force per each electron 
e) Electrical charge of the nucleus 

 

…………… 

……………. 

Snowman facing to the right 
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Ionic Radius: 

 

 
 
 
 
 
 
 
 
Question: Check the following statements; put T in case of true and F in case of wrong. 
a) The atomic radii of all the elements in a group are equal to each other. ......... 
b) The radius of atoms bound by ionic bonds is called the ionic radius. ......... 
c) For ions known to be isoelectronic, the radius of the ion with the larger ionic charge 

is smaller. ......... 
d) The relationship between the radii of the phosphorus particles is P-3> P > P+5. ......... 

 

 

 

Question: 

   

Which of the followings are correct according to the above reaction? 

I. The radius of the atom that loses electrons decreases. 
II. The radius of the atom that gains electrons increases. 
III. Attractive forces of Na nucleus increases. 

 

 

ATOM
p+ = e-

..... charged ion
p+ < e-

...............

..... charged ion
p+ > e-

...............

+ Cl2 Na+ Cl- Na 
à 

if gains e-  if loses e-  

Attractive forces applied per 
each electron by nucleus  

Size or radius of particle 

Attractive forces of nucleus  

Size or radius of nucleus 

………………… 

………………… 

………………… 

………………… 

………………… 

………………… 

………………… 

………………… 
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Radii of Isoelectronic Particles:  

« As the proton numbers increase on the isoelectronic particles, the radius decreases.  

Question: Rank the radius of the ions below. 

 7N-3, 11Na+1, 6C-4, 13Al+3, 9F-1, 12Mg+2, 8O-2   

 ………………………………………………………………………… 

 

Question: Compare the diameters of the following elements. 

a) 7N-3, 8O-2, 10Ne, 11Na+ 
 

 

 
b) 16X, 16X-2, 16X+4, 16X+6 

 

 

IONIZATION ENERGY 

Ionization energy of an element is the energy needed to remove the outermost, or 
highest energy, electron from a neutral atom in the gas phase. 

X(g) + E1 à X+
(g) + e-   (E1 = 1st I. E.) 

X+
(g) + E2 à X+2

(g) + e-   (E2 = 2nd I. E.) 

X+2
(g) + E3 à X+3

(g) + e-  (E3 = 3rd I. E.) 

X(g) + Ex à X+3
(g) + 3e-   (Ex = ………………………) 

 

 

 Change of Ionization Energy in Periodic Table  

« In the same period ionization energy generally increases as the radius of the atom 
decreases from the left to the right. 

« In the same group, the ionization energy decreases as the atomic radius increases 
as we move downward. 

« During the period there are some irregularities that break the general rule.  
For example; 
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G Removing an electron from the p orbital of the 
Al atom, which is half full, is much easier than 
removing the electron from the fully charged s 
orbital of the Mg atom. Therefore, the first 
ionization energy of the 3A group elements is 
smaller than the first ionization energy of the 2A 
group elements. 

G The same situation occurs between group 5A 
and group 6A. The ionization energy of group 6A 
is less than 5A. 

 

ð  Ionization energy change in the same period: 

 

 

 

 

 

Question: Compare the 1st ionization energies of the 15P and 16S elements. Explain 
why? 

 

 

 

1A < 3A < 2A < 4A < 6A < 5A < 7A < 8A 

I.E. 
Increases to up 

and right 

…………… 

…
…

…
…

…
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This increase; 

- If between IE1 and IE2, the element is in group 1A (Valence e- number = 1) 

- If between IE2 and IE3, the element is in group 2A (Valence e- number = 2) 

- If between IE3 and IE4, the element is in group 3A (Valence e- number = 3) 

- So on… 

 

 

Question: Find the group numbers of X, Y and Z main group elements whose ionization 
energy values are given. 

ELEMENT  1st I.E. 2nd I.E. 3rd I.E. 4th I.E. 

X   215  420  3548  5019 

Y   111  699  875  1278 

Z   176  348  1847  2519  

 

 

 

 

 

 

 

Determination of group number by examining the 
ionization energy values of elements 

The ionization energy value of each element always 
increases. However, this increase is too much in one 
place. The observation of an increase of at least 4 
times or more between two consecutive ionization 

energies indicates that a noble gas electron system is 
encountered. 
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ELECTRON AFFINITY 

Electron affinity is the change in energy of a neutral atom (in the gaseous phase) when 
an electron is added to the atom to form a negative ion. 

X(g) + e- à X-
(g) + Q 

¯ Metals and noble gases do not tend to gain 
electrons. 

¯ Elements of group 7A have the highest electron 
affinity. 

 

 

 

ELECTRONEGATIVITY 

• Electronegativity is a measure of the tendency of an 
atom to attract a bonding pair of electrons. 

• Fluorine (the most electronegative element) is 
assigned a value of 4.0, and values range down to 
cesium and francium which are the least 
electronegative at 0.7.  

• Noble gases have no electronegativity values. 
• The Pauling scale is the most commonly used. 

 

If the electronegativity difference between the elements is very small, the bonding 
electrons are used together and the bond is covalent. 

 

If the difference is too large, the bond electrons are on the side of electronegativity 
excess and the bond is ionic. However, it is not possible for the chemical bond to be 
100% ionic. 

 

Question: What is the number of valence electrons for each? 

 1st IE. 2nd IE. 3rd I E. 4th IE. 5th IE. 
X 191 480 875 5978 7839 
Y 262 562 1104 1486 9033 
Z 134 434 657 2766 - 
 
 

…
…

…
…

..
 

…………… 

Electron affinity 
increases to up 

and rigth 

…
…

…
…

. 

............... 

Electronegativity 
increases to up 

and rigth 
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METALLIC VE NONMETALLIC PROPERTIES 

Metallic activity (metal property) is the tendency to give electrons and nonmetal activity 
(nonmetal property) is the measure of the tendency to take electrons. 

• If the electron affinity increases; electron acceptability and hence the nonmetallic 
activity. In the same period, nonmetal activity increases from left to right and from 
top to bottom in the same group. 

• As the ionization energy decreases, the electron availability and hence the metallic 
activity increases. 

 

 

 

 

 

 

 

Question: For the elements X, Y and Z which are shown in the periodic table, rank the 
asking qualities from the highest to the lowest. 

 

a) Atomic radius, 
 
 
 

b) Ionization energy, 
 
 
 

c) Tendency to give electron, 
 

 

Metallic 
property 
…………. 

Non-metallic 
property 
…………. 
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Question: 

ELEMENT  1.IE  2.IE  3.IE  4.IE  5.IE              

X   119  1091  1650  2280  3195 

Y   176  348  1847  2519  3255 

Z   138  434  657  2766  3545 

Answer the following questions for X, Y and Z that are placed at 3rd period. 

a) What are the groups of X, Y and Z? 
 
 
 

b) How many valence electrons do they have? 
 
 
 
 

c) What are the formulae of compound for each with 8O?  
 
 
 
 

SUMMARY: Variation of properties in periodic table 

 

Snowman facing to the 
right 

• Metallic Property 
• Atomic radius/volume 
• Basic character of 

oxides 

increase 

decrease 

Increase to up & right rule 

in
cr

ea
se

 

increase 

• Nonmetallic property 
• IE 
• Electronegativity 
• Electron Affinity 
• Acidic character of 

oxides 
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PROPERTIES OF ELEMENTS 

s 
bl

oc
k  

  
  

p block 

 

d block 

   

f block 

 

 

 

 

 

 

 

 

 

 

 

Properties of Elements in Group 1 (Alkali Metals) 

 

 

 

 

 

 

 

NONMETALS 
1. They do not conduct heat and 

electricity (except graphite) 
2. The surfaces are dull. 
3. They may be solid, liquid and 

gaseous in room conditions. 
4. They can’t be made into wire and 

plate. 
5. They can be single-atomic or multi-

atomic in room conditions. 
6. They form a covalently bonded 

compound. 
7. They tend to gain electrons. 
8. They may take positive and negative 

valence in their ionic compounds. 
9. Oxides are acidic. 
10. Melting and boiling points are low. 
11. Electron affinities are high 
12.  

METALS  
1. They conduct heat and electricity well. 
2. The surface is bright. 
3. They are solid in room conditions. 

(except mercury) 
4. They can be made into wire and plate. 
5. They are single atoms  
6. They form an alloy between them. 
7. They tend to give electrons. 
8. They only take positive values in their 

compounds. (form cations) 
9. Oxides are basic. 
10. Melting and boiling points are high. 
11. Electron affinities are low. 

- The first member H of the group is non-metal, others are metal. 
- The electron configurations are finished by ns1. The number of valence 

electrons is 1. 
- Ionization energy is low, it gives easy electrons. They give one electron 

in the valence layers to form (+1) charged ions. 
(H gains -1 charge while bonding metals) 

- They are easy to react because they are very active metals.  
- They are never pure, they are just found in compounds in nature. 
- Melting points are low. In the group, the values of melting and boiling 

points decrease as they go down. 
- The most common alkali metals in the earth are Na and K. 
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Reactions of Alkali Metals 

The elements in group 1 are very reactive metals that react with O2, H2O, halogens and 
etc. 

Reaction with O2: 

 4M(s) + O2(g) à 2M2O(s) 

 Ex:  4K(s) + O2(g) à 2K2O(s) 

Reaction with H2O: 

  2M(s) + 2H2O(l) à 2MOH(aq) + H2(g) 

 Ex: 2Na(s) + 2H2O(l) à 2NaOH(aq) + H2(g) 

Elements in Group 2 (Earth Alkali Metals) 

 

 

 

 

 

 

Elements in Block p  

- The p block contains group 13 (3A), 14 (4A), 15 (5A), 16 (6A), 17 (7A), 18 (8A) 
elements. 

- The valence electrons of the elements are equal to the group number. 
- They may be solid, liquid and gaseous in room conditions. 

Group 13 (ns2 np1): B is non-metal, Al amphoteric metal, the other members of the 
group are metals. (The oxidation step of B and Al is +3). 

Group 14 (ns2 np2): C is non-metal, Si and Ge are semi-metals, Sn and Pb are metal. 
When these elements give or take these four electrons and reach the noble gas electron 
order, they reach the +4 or -4 oxidation step. 

Group 15 (ns2 np3): N and P are nonmetals. As and Sb are semimetal. Bi is metal. N 
and P get +5 to -3 charges. However, they usually have a -3 oxidation step. 

Group 16 (ns2 np4): O and S are non-substituted. Metallic properties are observed in 
Te and Po. O and S often have a -2 oxidation step. However, these elements also have 
different oxidation steps. 

 

- The electron configurations are finished by ns2. The number of 
valence electrons is 2. 

- They give 2 electrons from valence layers to form (+2) charged ions. 
- Less active than alkaline metals. Melting and boiling points are high. 
- These group elements are soft and can be worked. 
- The most commonly found elements on earth are Mg and Ca. 
- Water-soluble salts of Mg and Ca cause "hardness" of water. 
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Elements in Group 17 (ns2 np5) (Halogens) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Elements in Group 8A (ns2 np6) (Noble Gases) 

 

 

 

 

 

 

 

 

 

Elements in Block d (Transition Metals) 

- d block elements start at the 4th period. 
- One of the characteristic features of these elements is that they can be from 

different (+) oxidation steps in their compounds. 
- They are solid at room temperature and fragile and hard.  

• They are the most active non-metals in each period. Activity 
decreases from top to bottom. 

• The last member of the group is radioactive. 
• Since they are non-metals, they take an electron to become -1 

charge and reach noble gas stability.  
• Flor can only take the value of (-1). Cl, Br, I can take values 

between -1 and +7. 
• There are two atomic (diatomic) molecular structures in nature. 

(F2, Cl2, Br2, I2) 
• The melting and boiling point increases as you move downward 

in the group.  
 
 
 
 
 
• The compounds they form with hydrogen show acid character. 

 

- Located at the far right of the periodic system They are also referred to 
as inert gases. 

- Except 2He, the number of valence electrons is 8. (The number of 
valence electrons of helium is 2) 

- The outermost ns and np orbitals (s orbitals in helium) are fully charged. 
So they are very determined. 

- Often unrelated to chemical reactions. 
- The ionization energy in the period is the highest element. 
- In the room conditions all of the physical state is gas and they are single 

atoms. 
- Since the intermolecular attraction forces are very weak, the melting 

and boiling points are very low. 
- Noble gases are usually found in the atmosphere. The liquid is obtained 

by distilling the air. 
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- Melting and boiling points are high. 

 

Elements in Block f (Inner Transition Elements) 

 

- In period 6 of the periodic system, there are 14 lanthanides starting from atomic 
number 58 and covering 71. 

- In the 7th period of the periodic system, 14 elements are called actinides, starting 
from atomic number 90 to 103. 

- In f block elements, lanthanides have 4f orbitals and actinides have 5f orbitals. 
- Their chemical properties are similar. Because; 

o The atomic radii of the f block elements are very close together. 
o Since their chemical properties depend on the outer shell, their affinities 

to the electrons in the outer shell are very low. 
- They form +3 charged ions like the elements of the 3D group. Some have a +4 

oxidation step but are unstable. 
- Lanthanides: Most are found together in the nature. They are active metal. (only 

promethium is radioactive) 
- Actinides: All are radioactive. 

OXIDES  

 

ACIDIC and BASIC CHARACTERISTICS 

Some metal oxides react with water to form metal hydroxide. These metal hydroxides 
give the OH- ion in the aqueous medium. 

Na2O(s) + H2O(l) à 2NaOH(aq) (sodium hydroxide) à Na+
(aq) + OH-

(aq)  (basic solution) 

« In the hydroxide compounds of the elements in the same group, the basic strength 
increases from top to bottom. 

« From left to right in the same period, the acidity of the elements increases and the 
strength of the bases decreases. 

 

 


