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THE SCHRAM ACADEMY 

XI- CHEMISTRY BRIDGE COURSE MATERIALS 

 

Chemistry is defined as the branch of science which deals with the study of matter, its 

composition, its properties and the changes which it undergoes in composition as well as in 

energy during various processes. 

 

Importance of Chemistry: 

Chemistry plays very significant role in almost all walks of life. Our daily life involves the use of 

many chemical products which contribute in a big way to the national economy. 

 

Nature of matter: 

Matter may be defined as anything that occupies space, possesses mass, offers resistance and can 

be felt by one or more of our senses. The classification of matter is based upon chemical 

compostion of various substances and it can be classified in to two major categories, pure 

substances and mixtures. Pure substances can be further divided into two types, elements and 

compounds. Mixtures are also of two types, homogeneous mixtures and heterogeneous mixtures. 

 

Elements  

 An element is the simplest form of matter that cannot be split into simpler substances or built 

from simpler substances by any ordinary chemical or physical method.  

Elements are further classified into metals, non-metals and metalloids. 

 

Atoms and Molecules  

 The smallest particle of an element, which may or may not have independent existence, is called 

an atom, while the smallest particle of a substance which is capable of independent existence is 

called a molecule.  

 Molecules are classified as homoatomic and heteroatomic. Homoatomic molecules are made up 

of the atoms of the same element and heteroatomic molecules are made up of the atoms of the 

different element having different atomicity (number of atoms in a molecule of an element) like 

monoatomic, diatomic, triatomic and polyatomic. 

 

Atomic number(Z)  = no. of protons = no. of electrons in a neutral atom 

Mass number (A) = no. of protons + No. of neutrons 

No. of  neutrons =  Mass number(A) - Atomic number 

 

Compounds  

 A compound is a pure substance made up of two or more elements combined in a definite 

proportion by mass, which could be split by suitable chemical methods.  

Some of the examples are, 
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Common name Chemical name Chemical formula 

Baking soda Sodium bicarbonate NaHCO3 

Caustic soda Sodium hydroxide NaOH 

Caustic potash Potassium hydroxide KOH 

Green vitriol Ferrous sulphate FeSO4 

Laughing gas Nitrous oxide N2O 

Quicklime Calcium oxide CaO 

Slaked lime Calcium hydroxide Ca(OH)2 

Washing soda Sodium carbonate Na2CO3 

Gypsum Calcium sulphate CaSO4 

Oleum Fuming sulphuric acid H2S2O7 

 

Periodic table 

Mandeleev’s Periodic Law:- The properties of the elements are the periodic function of their  

atomic masses.  

 

 

 

MAIN GROUP ELEMENTS/ REPRESENTATIVE ELEMENTS: 

s- block elements: Group-1 (Alkali metals) and Group-2 elements (Alkalineearth metals) which 

respectively have ns1 and ns2 outermost electronic configurations. 

  

p- Block elements: They belongs to group- 13 to 18. The outer most electronicconfiguration is 

ns2 np1 -6. He (1s2) is a s- block element but is positioned with the group 18 elements (ns2 np6) 

because it has completely filled valence shell and as a result, exhibits properties characteristic of 

other noble gases.  

 

d- block elements (Transition elements) are the elements of group 3 to 12having outer electronic 

configuration (n-1) d1-10 ns1-2. Four transition series are 3d, 4d, 5d and 6d. The 6d- series is 
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incomplete. Atomic radius generally decreases across a period and increases as we descend the 

group.  

 

f-Block elements (Inner- transition Series)  

 Lanthanoids charecterised by the filling of4 f-orbitals, are the elements following lanthanum 

from 58Ce to 71Lu.  

 

Actinoids characterised by filling of 5f-orbitals, are  the elements following actinium from 70Th 

to 103Lr. Characteristic outer electronic configuration is (n-2) f1-14 (n-1) d0-1 ns2. 

 

Noble Gases: The gaseous elements of group 18 are called noble gases. Thegeneral outermost 

electronic configuration of noble gases (except He) is ns2 np6. He exceptionally has 1s2  

configuration. Thus the outermost shell of noble gases is completely filled. 

 

Electronic configuration: 

Rules for Assigning Electron Orbitals 

Occupation of Orbitals 

Electrons fill orbitals in a way to minimize the energy of the atom. Therefore, the electrons in an 

atom fill the principal energy levels in order of increasing energy (the electrons are getting 

farther from the nucleus). The order of levels filled looks like this: 

1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 5f, 6d, and 7p 

 

 

 

Chemical bond 

 Chemical bonds are forces that hold atoms together to make compounds or molecules. 

 Chemical bonds include covalent, polar covalent, and ionic bonds. 

 Atoms with relatively similar electronegativities share electrons between them and are 

connected by covalent bonds. 

 Atoms with large differences in electronegativity transfer electrons to form ions. The ions 

then are attracted to each other. This attraction is known as an ionic bond. 
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valence electrons:  

The electrons of an atom that can participate in the formation of chemical bonds with other 

atoms. They are the furthest electrons from the nucleus. 

 

The electrons present in the outermost shell are called valence electrons. 

(i) For s-block elements, group number is equal to the number of valence electrons 

(ii) For p-block elements, group number is equal to 10 + number of valence electrons 

(iii) For d-block elements, group number is equal to number of electrons in (n-1)d subshell + 

number of electrons in the valence shell(nth shell) 

 

 

 

Ions 

Ions are atoms that have either lost or gained electrons. While atoms are neutral, ions are charged 

particles 

. *A loss of electrons results in a positive ion or cation . 

*A gain of electrons results in a negative ion or anion . 

A. Monatomic Ions 

 In order to determine the charge of monatomic ions, we can use the periodic table as a guide: 

 

Group # 

(Column) 

Ion Charge Examples 

1 These elements lose one electron to form +1 

ions. 

Na+ , Li+ , K+ 

2 These elements lose two electrons to form 

+2 ions. 

Mg2+, Ca2+, Ba2+ 

Groups 3-12 The elements in groups 3-12 are called 

transition metals. These elements always 

lose electrons to form positive ions (cations) 

but their charges vary. For example, iron can 

form a +2 or a +3 ion. 

Fe2+, Fe3+ 

13 These elements lose three electrons to form 

+3 ion 

Al3+ 

14 The charges on these ions vary. Carbon and 

silicon do not form ions. For the rest of the 

group, you must be given the charge. 

Sn2+, Pb2+ 

15 These elements gain three electrons and 

form 

–3 ions. 

N3-, P3- 

16 These elements gain two electrons to form –

2 ions 

O2-, S2 

17 These elements gain one electron to form –1 

ions. 

F- , Cl- , Br- , I 

18 These atoms do NOT form ions. Their He, Ne, Ar, Kr 
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charge is always zero. 

 

Naming Ions (Nomenclature):  

Simple cations are named by saying the element and adding the word “ion.”  

Na+ is called “sodium ion” 

 Mg2+ is called “magnesium ion” 

 Simple anions are named by dropping the ending off the element name and adding “ide. 

F- is called “fluoride” 

O2- is called “oxide” N3- is called “nitride” 

 

Types of Chemical Reactions 

1.Synthesis reactions 
Two or more reactants combine to make 1 new product. 

Examples: 

C(s) + O2(g) → CO2(g) 

H2O(l) + SO3(g) → H2SO4(aq) 

 

2.Decomposition reactions 
A single reactant breaks down to form 2 or more products. 

Examples: 

H
2
CO3(aq) → H2O(l) + CO2(g) 

CaCO3(s) → CaO(s) + CO2(g) 

 

3.Single-replacement reactions 
A single element replaces a similar element of an adjacent reactant compound. 

Examples: 

Zn(s) + CuSO4(aq) → ZnSO4(aq) + Cu(s) 

 

4.Double-replacement reactions 
Two ionic compounds exchange ions, producing 2 new ionic compounds. 

Examples: 

NaCl(aq) AgNO3(aq) → NaNO3(aq) + AgCl(s) 

HCl(aq) + NaOH(aq) → NaCl(aq) + H2O(l) 

 

 

 

 

 


