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CHEMISTRY SYLLABUS
Class XI & XIllI
AIMS -

The knowledge in chemistry during the last decade has under gone revolutionary
change. Many new areas like synthetic materials, Bio molecules, new industrial
chemicals have arrived in a big way. At senior Secondary level it deserve to be an
integral part of chemistry syllabus. At the International level new formulations,
nomenclature of elements and compounds, symbols and units of Physical quantities
floated by Scientific bodies like TUPAC, IUPAC and CGPM are of no less
importance and need to be incorporated in the syllabus.

The revised syllabus has been prepared keeping in mind the NCF (National
curriculum Frame work) 2005, CBSE, NCERT and the present state syllabus and
takes care of all these aspects listed above. Greater emphasis has been laid on use
of new nomenclature, symbols and formulations, teaching of fundamental
concepts, applications of concepts in industry/ Technology, logical sequencing of
units, removal of irrelevent contents of the present syllabus and avoiding
unnecessary repetition of things in the previous classes has been kept in mind
while forming this new syllabus.

OBJECTIVES -

The broad objectives of teaching Chemistry at Senior Secondary
Stage are to help the learners as follows:

* to promote understanding of basic facts and concepts in chemistry
while retaining the excitement of chemistry.

« to make students capable of studying chemistry in academic and
professional courses (such as medicine, engineering, techonology) at
higher level.

* to expose the students to emerging various new areas of chemistry and
apprise them with the relevance in their future studies and their
application in various spheres of chemical science and technology.

* to equip students to face various chalanges related to health, nutrition,
environment, population, weather, industries and agriculture.

e todevelop problem solving skills in students.

« to expose the students to different processes used in industries and
their technological applications.

» to apprise students with interface of chemistry with other disciplines of
science such as physics, biology, geology, engineering etc.

e to acquaint students with different aspects of chemistry used in daily
life.

* todevelop an interest in students to study chemistry as a discipline.

 todevelop adisciplinary haﬁbojt while working with chemistry.
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2. faera= 06 12
3. [EEGIRSIIRE] 06 12
4, NRIPIECACKRIRED 05 10
5. Ade T 04 10
6. HO g3l B F=HY0T U IS U AIRTDT 05 15
BT eI
7. p <® & ad | 05 10
8. p<i® & a@ |l 05 10
9. dvd f <ma & d@ 06 12
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CHEMISTRY

CLASS-XII
TIME - 3HRS. M.M. 75

S.No UNITS Marks| Period
1. |Solid State 04 08
2. |Solutions 06 12
3. |Electrochemistry 06 12
4. |Chemical kinetics 05 7
5. |Surface chemistry 04 09
6. [Extraction of some metals and study of their important 05 12

compounds
7. |p-Dblock elements| 05 10
8. | p-blockelementsll 05 10
9. |d-andf- block elements 06 10
10. [Coordination chemistry 04 08
11. |Halo-Alkanes and Halo-Arenes 04 07
12. |Alcohol, Phenol and Ether 04 12
13. |Aldehyde, Ketone and Carboxilic acids 04 09
14. |Organic compounds containing Nitrogen 03 07
15. |Biomolecules 05 13
16. |[I-Chemistry in every day life 05 12

Il - Ancient Indian scientists and scientifc institutions like

Nalanda, Takshila University

(Kanad, Charak, Sushrut, NagarjMagbhatAgasthian etc.)
~ |Revision T T o 20

Total 75 200

1. Solid State: 04

Classification of solids based onfdient binding forces: molecul&nic, covelent and
metallic solids, amorphous and crystaline solids (elementary idea), unit cell in two
diamensional and three diamensional lattices, calculation of density of unit cell, packing
in solids, voids, number of atoms per unit cell in a cubic unit cell, point defects, electrical
and magnetic properties.
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Solutions 06

Types of solutions, expression of concentration of solutions of solids in liquids, solubility
of gases in liquids, solid solutions, colligative properties - relative lowering of vapour
pressure, elevation of B.P., depression in freezing point, osmotic pressure, determination
of molecular masses using colligative properties, abnormal molecular mass.

Electrochemistry 06

Redox reactions; conductance in electrolytic solutions, specific and molar conductivity
variations of conductivity with dilution, Kohlrausch's Law, electrolysis and laws of
electrolysis (elementary idea), Dry cell - electrolytic cells and galvanic cells; lead
accumulator, EMF of a cell, standard electorde potehtehst equation and its
application to chemical cells, fuel cells; corrosion.

Chemical Kinetics 05

Rate of a reaction (average and instantaneous), factors affecting rate of reaction:
concentration, temperature, catalyst; order and molecularity of a reaction; rate law and
specific rate constant, integrated rate equations and half life (only for zero and first order
reactions); concept of collision theory (elementary idea, no mathematical treatment)

Tempereature dependence of rate consdamnheniusequation, Activation energy,
Threshold energy.

Surface Chemistry 04

Adsor ption - physiosorption and chemisorption: factors affecting adsorption of gases on
solids: cataysis: homogenous and hetergeneous, activity and selectivity: enzyme catalysis;
colloidal state: distinction between true solutions, colloids and suspensions; lyophillic,
lyophobic, multimolecular and macromolecular colloids; properties of colloids; Tyndall
effect, Brownian movement, electrophoresis, coagulation; emulsions- types of emulsions.

Extraction of some metalsand study of their important compounds 05

Occurrence and principles of extraction of aluminium, comec, iron and silver
preparation, properties and uses of copper sulphete, silver nitrate, halides of mercury,
steel, photography.

p-Block elements- | 05

Group 15dements. General indroduction, electronic configuration, occurrence, oxidation
states, trends in physical and chemical propeNi¢spgen- preparation, properties and
uses; compounds of nitrogen, preparation and properties of Ammonia and Nitric Acid,
oxides of Nitrogen (structure onlyPhosphor ous- allotropic forms; compounds of
phosphorous: preparation and properties of phosphine, halidgsREQland oxo -

acids (elementary idea only).
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10.

12.

Group 16 elements. General introduction, electronic configuration, oxidation states,
occurrence, trends in physical and chemical properties; dioxygen; preparation, properties
and uses; simple oxides; 0zone, Sulpur - allotropic forms; compounds of sulhur; preparation,
properties and uses of sulhur dioxide; sulphuric acid, industrial process of manufacture,
properties and uses, oxo - acids of sulphur (structures only), Hydrogen sulphide.

p-Block elements-I| 05

Group 17 elements: General introduction, electronic confuguration, oxidation states,
occurrence, trends in physical and chemical properties; compounds of halogens;
preparation, properties and uses of chlorine, hydrochloric acid and bleaching powder,
interhalogen compounds, oxo - acids of halogens (structures only)

Group 18 dements: General introduction, electronic configuration, occurrence, trends
in physical and chemical properties, uses, xenon fluorides.

d and f - Block elements 06

General introduction, electronic configuration, occurrence and characteristics of transition
metals, general trends in properties of the first row transition metals - metallic character,
ionization enthalpy, oxidation states, ionic radii, colour, catalytic property, magnetic
properties, interstitial compounds, alloys formation. Preparation and propertj€s,6t K

and KMnQ,.

L anthanids- electronic confuguration, oxidation states, chemical reactivity and lanthanid
contraction.

Actinide- Electronic configuration, oxidation states.

Coordination Chemistry 04

Coordination compounds - Introduction, ligands, coordination nyicddeur magnetic
properties and shapes. IUPAC nomenclature of mono - nuclear coordination compounds,
bonding; isomerism, importance of coordination compounds (in qualitative analysis,
extraction of metals and biological systems), organo - metallic compounds.

Halo Alkanesand Halo Arenes 04

Halo Alkanes: Nomenclature, nature of C-X bond, physical and chemical properties,
mechanism of substitution reactions.

Halo- Arenes. Nature of C-X bond, substitution reactions (directive influence of halogen
for monosubstituted compounds only)

Uses and environmental effects of - dichloromethane, trichoromethane,
tetrachloromethane, iodoform, freons, DDT, BHC.

Alcohols, Phenolsand Ethers 04

Alcohols: Nomenclature, methods of preparation, physical and chemical properties (of
primary alcohols only); identification of primary, secondary and tertiary alcohols; mechanism
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of dehydration, uses, some important compounds- methanol and ethanol.

Phenols Nomenclature; methods of preparation, physical and chemical properties, acidic
nature of phenol, electrophillic substitution reactions, uses of phenols.

Ethers: Nomenclature, methods of preparation, physical and chemical properties, uses.

13. Aldehydes, Ketonesand Carboxylic Acids 04

Aldehydes and Ketones: Nomenclature, nature of carbonyl group, methods of
preparation, physical and chemical properties and mechanism of nucleophilic addition,
reactivity of alpha hydrogen in aldehydes; uses.

Carboxylic Acids: Nomenclature, acidic nature, methods of preparation, physical and
chemical properties; uses.

14. Organiccompoundscontaining Nitrogen 03
Nitrocompounds- Preparation and important chemical reactions.

Amines. Nomenclature, classification, structure, methods of preparation, physical and
chemical properties, uses, identification of primary, secondary and tertiary amines.

Cyanidesand | socyanides: Preparation, chemical reactions and important uses.

Diazonium salts: Preparation, chemical reactions and importance in synthetic organic
chemistry.

15. Biomolecules 05

Carbohydrates- Classification (aldoses and ketoses), monosaccharides (glucose and
fructose), oligosaccharides (sucrose, lactose, maltose), polysaccharides (starch, cellulose);
importance.

Proteins- Elementary idea ait amino acids, essential amino acids, peptide bond,
polypeptides, proteins, primary structure, secondary structure, tertiary strucutre and
guaternary structure (qualitative idea only), denaturation of proteins; enzymes.

Vitamins- Classification and functions.
Nucleic Acids: DNA & RNA.

16. | -Chemistryineveryday life 05

1. Chemicals in medicines - analgesics, tranquilizers, antispetics, disinfectants, antimicrobials,
antifertility drugs, antibiotics, antacids, antihistaminic.

2. Names of Active ingredients found in various medicinal plants and its use in different diseases.
3. Chemicals in food - preservatives, artifical sweetening agents.

4. Cleansing agents - soaps and detergents, cleansing action
5. Insectrepellents.

1 Ancient I ndian scientistsand scientificinstitutions
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Scientists - (Kanad, Charak, Sushrut, NagaKagbhattAgasthia etc.)
InstitutionsTaksh Shilla and Nalandiéshwa-\idyalaya.

CHEMISTRY PRACTICALS
CLASSXII

Microchemical methods are available for several of the practical experiments. Wherever
possible such technuques should be used.

Projects-
A. SurfaceChemistry
(@ Preparation of one lyophilic and one lyophobic sol.
Lyphilic sol - starch, Egg. albumin and gum.
Lyphobic sol - aluminium hydroxide, ferric hydroxide, arsenious sulphide.
(b) Dialysis of sol prepared in (a) above.
(c) Study of the role of emulsifying agent in stabilizing the emulsions of different oils.

B. Chemical Kinetics

(@) Effectof concentration and temperature on the rate of reaction between sodium thiosulphate
and hydrochloric acid.

(b) Study of reaction rates of any one of the following:

i. Reaction of iodide ion with hydrogen peroxide at room temperature, using different
concentrations of iodide ions.

ii. Reaction between potassium iodate, (KEhd sodium sulphite; (N8Q,), using starch
solution as indicator (clock reaction).

C. Thermochemistry
Any one of the following experiments
i. Enthaply of dissolution of copper sulphate or potassium nitrate.
ii. Enthalpy of neutralization of strong acid (HCI) and strong base (NaOH).

ii. Determination of enthalpy change during interaction (Hydrogen bond formation) between
acetone and chloroform.

D. Electrochemistry

Variation of cell potential in Zn/2t/Cu#/Cu with change in concentration of electrolytes
(CuSQ or ZnSQ) at room temperature.

E. Chromatography

i. Separation of pigments from extracts of leaves and flowers by paper chromatography
and determination of Ralues.

ii. Separation of constituents present in an inorganic mixture containing two cations only
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(constituents having wide &éfence in RValues to be provided.)

Preparation of I norganic Compounds

Preparation of double salt - ferrous ammonium sulphate or potash alum.
Preparation of potassium ferric oxalate.

Prepar ation of Or ganic Compounts

Preparation of any one of the following compounds

Acetanilide

Di-benzal acetone

p-Nitroacetanilide

Aniline yellow or 2 - Naphthol aniline dye.

Test for unsaturation and functional groups present in or ganic compounds:
Alcoholic, phenolic, aldehydic, ketonic, carbozylic groups.

Study of carbohydrates, fatsand proteinsin pureform and detection of their presence
in given food stuffs.

Deter mination of concentration/molarity of KMnO, solution by titratingit against a
stndard solution of

Oxalic acid OR | H2SO,/HCI and NaOH/NgCOzusing phenolphthelniel
Ferrous ammonium sulphate. as an indicator. (Neutrilisation reaction)
(Students will be required to prepare standard solution by weighing).

Qualitativeanalysis

Determination of two cation and two anion in a given salt.

Cations Pb?, Cu?", As*, Al* Fe*, Zn? ,Mn?%  Ni**, Co?",
Ba2",Sr# Ca*, Mg?", NHy

Anions €Oz, &,807,SQ*,NO, ,NQ,, Cl-, Br I,
CHCOO, PQ*, CO/~

(Note : Insoluble salts excluded)

Additional Suggested Projects-

Scientific investigations involving laboratory testing and collecting information from other

sources.

A Few suggested Projects

Study of presence of oxalate ions in guava fruit at different stages of ripening.
Study of quantity of casein present in different samples of milk.
Preparation of soyabean milk and its comparison with the natural milk with respect to curd

formation, effect of temperature, etc.

Study of the effect of potassium bisulphate as food preserative under various conditions

(temperature, concentration, time etc.)
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¢ Study of digestion of starch by salivary amylase and effect of pH and temperature on it.
* Comparative study of the rate of fermentation of follwing materials; wheat flour, gram
flour, potato juice, carrot juice etc.
* Extraction of essential oils presentaunf (aniseed)Ajwain (carum) | llaichi
(cardamom).
¢ Study of common food adulterants in fat, oil, butter, sugar, turmeric powder, chilli
powder and pepper.
* Prepare extract of the leaves of any plant from your medicinal garden and seperate its
ingredients by paper chromatography method.

Note: Any other investigatory project, which involvesabout 10 periods of
work, can be chosen with the approval of theteacher.
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Chemistry Practical

Class - XII
Marks Distribution
&

Examination Scheme

Time 3 Hrs. M.M. 25

1. Volumetric analysis - Redox double titration 05
exp.(i) KMnO/ FeSQ(NH,),SO, .6.H,0,
(i) KMnO /(COOH),.2H,0

2. Qualitative analysis of an Inorganic mixture 06
Identification of two acidic and two basic radicals in an
inorgenic mixture with description of negetive tests.

Acid Radicals-
CQ*, &, SO, SO, NO,#, NO*, CI, Br, I,
CH,COO, CO%, POX
Basic Radicals-
Pb*, Cw*, As*, Fe*, Al®, Zr?*, Mn?*, Ni#*, Co™
Ba?*, SE*, Ca&* Mg NH*
Note -

=

Only one acidic/basic from their respective groups should be given.
Insoluble salts to be excluded.

3. If oxalate/phosphate radicals are given, the basic radicals beyond Il
group be excluded.

N

3. Identification of functional groups in Organic compound (Any onej4
COOH, -OH, -CHO, >C=0, -CONH-NH,

OR
Preparation of organic compounds in laboratory (Any one)
1. Acetanilide
2. Di-benzal acetone
3. Aspirine
4. Aniline yellow or 2 Napthol aniline dye.

OR
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Preparation of Inorganic compounds (any one)

1. Ferrous ammonium sulphate.
2. Pothash alum.
3. Potesium feric oxalate.

Project work 04
Out of the projects list in the syllabus for class XlII (Mentioned

under A to E & F to G) any four projects to be performed by the
students in laboratory and to be recorded in the practiacal note book
and to besubmitted before exam.

Practical Record 03

Viva voce 03
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