Model Lesson Plan

Class: X Average age of pupils: 14-15 years

Subject: Science Duration: 40 minutes + 40 minutes (2 periods)

Topic: Acid and Base

Subtopic: Acids: Their types and properties

Learning Outcomes:

Students will be able to learn about the acids and bases.

Students will be able to recognize substance as acids and bases according
to their taste.

Students will be able to classify acids as mineral acids and organic acids
and list their properties.

Student will be able to conduct litmus test for the recognition of acids and
bases.

Students will be able to take initiatives to know about scientific inventions.
Students will be able to apply concept of chemistry in daily life with
reasoning while decision making and solving problems.

Learning objectives:

a) Knowledge objectives:
e Students will be able to recognize substances as acids and bases.
e Recognize acids and bases according to Arrhenius concept.
b) Understanding objectives:
e Students will be able to understand that acids are substances
which provide H"/H3;O" ions on ionization.
e Students will be able to differentiate acids as mineral acids and
organic acids on the basis of their sources.
c) Application objectives:
e Students will be able to apply concept of acids in daily life
experiences such as use of aqua regia.
e Apply the concept of strong acids and weak acids in daily life.
d) Skill objectives:
e Students will be able to perform test to the distinguish between
acids and bases.



e Can perform activities to demonstrate chemical characteristics of
acids.
e) Behavioural objectives:
e The students will be able to learn about acids and bases and types
of acids.
f) General aim:
e To develop scientific aptitude and observation among the
students.
e To develop power of thinking, reasoning and imagination among
the students.
e To develop creativity and interest among the students.
e To provide opportunity to develop scientific skills and apply
them in daily life observations.

Teaching aids:
General teaching aids:
e Chalk, Black board, Duster
Specific teaching aids:

e Litmus paper, chart showing tabulation of acids as strong and
weak acids.

e Chart of mineral acids and organic acids with their sources.

e PowerPoint presentation of different type of food items which
will help students to recognize acid and bases among them.

e Apparatus to perform activities: stand, conical flask, test tubes,
funnel, cork, delivery tube etc.

e Chemicals for activities: granulated zinc, dilute sulphuric acid,
candle, calcium carbonate, dilute hydrochloric acid, lime water.

Teaching Methods:

e Lecture-cum-demonstration method
e Learning by doing method

Previous knowledge assumed:

It is assumed that students have knowledge about the fact that ant
bite, bee bite which causes pain is due to acid content in them and



food items such as citrus fruits, tomatoes, curd etc. taste sour because
of presence of acids.

Previous knowledge testing:

In order to introduce the topic, teacher will show a powerpoint
presentation in class having information about different type of
objects such as curd, lemon, orange, bee, ant, soap, baking soda,
detergent etc. and ask students to recognize them as acids and bases.

Teacher will ask following introductory questions also:

Sr. No. | Teacher’s question Pupil’s answer
1. Do you know why we feel | Ant bite has acid
pain after an ant bite?
2. Do you know why curd is | It has acid in it.
sour in taste?
3. Do curd and ant bite have | No
same acids?
4. Name the acid present in | No response
ant bite and curd.

Announcement of the topic:

Finding the students unable to answer the last question, teacher will
announce the topic, “Students, today we will start ‘Acids and Bases’
(Chapter no. 3) and learn about acids and their properties and types”.

Presentation:
Teacher’s activity Pupil’s activity Chalk board work
Acids: Acids tastes sour. Acids are those substances
What are acids? which are sour in taste.
Acids are those | Pupils note down in

substances which are | their notebook.
sour in taste.

Arrhenius concept of | Acids give H or H3O" | An acid may be defined as a

acids: 1ons on dissolution in | substance which release one
water. or more H" or H;O" ions in
According to Arrhenius aqueous solution.

concept acids are those




substances which gives
H® or H;0" ions on
dissolution in water.

Example: Give example
of acid

HCI, HNO;s etc.

HCl, HNOs3, H,SO,,
CH;COOH, H,CO; etc.

Types of acid:
a) Organic and
inorganic  acids
(On the basis of
source/chemical
composition)
Sources of

organic acids are
either plants or

animals.
Sources of
inorganic  acids

are minerals and
rocks; What are
examples?

Pupil listen carefully
and note down in note
book.

Pupil listen carefully
and note down the
table 1n note book.

Pupil will reply HCI,
HNO;, H,SOs.

Organic Acid: Acid present
in plants and animals; e.g.,
Lactic acid, formic acid.

Inorganic  acids:  acid
obtained from rocks and
minerals; e.g., HCl, H,SOy,
HNO;

Organic acid Sources

e Acetic acid: Vinegar

e Lactic acid: Curd

e Citric acid: Citrus
fruits

e Tartaric acid:
tamarind

e Oxalic Acid:
Tomatoes

Inorganic Acids: Carbonic
acids, Hydrochloric acid,
Sulphuric acid, Nitric acid
etc.

b) Strong acids and
weak acids (On
the basis  of

strength).

Strong acid: Those acids
which completely
dissociate into ions in

Pupil listen carefully
and note down in note
book.

Strong acid - Complete
dissociation
HCI,

Example: H,SOy,

HNO;




aqueous solution.
Example: HCI, H,SOy,
HNO;

Weak acid: Those acids
which do not completely
dissociate into ions in
aqueous solution.
Example:

H,COj3: Carbonic acid
CH3;COOH: Acetic acid
HCOOH: Formic Acid

Note: Mineral acids are
generally strong acids
and organic acids are
weak acids.

Pupil listen carefully
and note down in note
book.

Weak acid = Incomplete
dissociation

H,COs: Carbonic acid
CH;COOH: Acetic acid
HCOOH: Formic Acid

Strength of acid:

It is related to the no. H"
ions which an acid
release in solution.

Example:

Concentration of acid:
Concentration  means
the amount of water
present in a solution.

Strong: HCI

Weak: CH;COOH

Dilute acid and

concentrated acid.

Example: HCI 1is always
strong acid even if it is
dilute  because it s
completely ionised in water
and CH3;COOH will be
weak even if highly
concentrated as it is 1onised
to small extent only.

Dilute acid: Amount of acid
1s lesser than water

Concentrated acid: Amount
of acid is more than water.

Properties of acids:
What are  different
properties of acids?

Does acids conduct

electricity?

What is nature of acid?

Gives H" ions 1in
aqueous solution.
Sour 1n taste.

Pupil listen and note
down.

Acids conduct electricity in
solution.




What 1s test for
detection of  acid-
Litmus test.

Is dry HCl or HCI gas is

acidic or not?

Pupil listen and note
down.

Pupil listen and note
down.

Pupil listen carefully.

Acids are corrosive 1n
nature; e.g. H,SO4, HNO;

Blue litmus paper changes
to red in presence of acid.

HCl gas is not acidic in
nature, acids release H" ions
only when dissolved in
water. In dry/anhydrous
state acids do not release H"

10ns.

Use of mineral acids in
industry:

Sulphuric Acid:

Which  chemical is
known as king of
chemicals?

Nitric Acid:

Hydrochloric acid:

Use in labs, industries.

Pupil listen carefully.

Use 1n labs

Use in labs

Use of H,SO4: Manufacture
of fertilizers, explosives,
lead storage batteries, paint,
dyes.

Sulphuric acid is known as
king of chemicals.

Use of HNOj: Manufacture

of T.N.T., picric acid,
dynamite.
Uses of HCI: In

manufacture of chlorides, in
medicines, in cleaning of
metal surfaces.

What is aqua regia?

Use of aqua regia:

Used for cleaning of
gold ornaments.

Pupil listen carefully.

Aqua regia: A mixture of
three parts of conc. HCI and
one part of HNO; by
volume.

It 1s used for dissolving
noble metals like gold and
platinum.

Chemical characteristics
of acids:

Metal + dil. Acid = metal
salt + hydrogen




1. Action with
metals:
Dilute acids react
certain active
metals to evolve
hydrogen gas.

Activity:
Demonstration of
release of hydrogen
gas in above
process.

Few pieces of
granulated zinc are
put in a conical flask
with dilute sulphuric
acid. Brisk bubbles
of a gas come out of
flask.

Bring a burning
candle near the
mouth of flask; the
gas immediately
catches fire and
burns more brightly
with a pop-sound.

Conclusion: Gas
evolved during
reaction is hydrogen
as hydrogen is
combustible and
burns with pop
sound.

2. Action with metal
oxides:
Acids react with
metal oxides

Pupil listen carefully

and note down 1n note
book.

Students will watch
the activity with much
interest and pen down
the procedure and
observations in note

book.

Zn + dil. H,SOy4 - ZnSOy4
(aq) + Hz (g)

Mg + 2HCI (dil) > MgCl,
+ H>

"FGURE 2.1, ZINC GRANULES REACT WITH DILUTE SULPHURLC
ACID TO EVOLVE HYDROGEN GAS WHCH BURNS BRGHTLY
WITH POP SOUND.

Metal oxide + acid = Salt +
water.

CaO + 2HClaq) =

CaCly(aq) + H,O (1)




which are of basic
nature to form salt
and water.

3. Action with metal
carbonates  and
metal hydrogen
carbonates:
Both metal
carbonates and
metal hydrogen
carbonates react
with acids to
evolve CO, gas
and form salts.

Activity:

Small amount of
calcium carbonate and
dilute hydrochloric acid
are mixed in a test tube;
quick reaction with
brisk effervescence.

The gas evolved is
bubbled through Ilime
water, it 1mmediately
becomes milky.

Conclusion: Gas
evolved is  carbon
dioxide. The milkiness
disappears when the gas

is  bubbled through
excess of same solution.

Pupil listen carefully
and note down in note
book.

Pupil listen carefully
and note down in note
book.

Students will watch
the activity with much
interest and pen down
the procedure and
observations in note

book.

CaCOs(s) + 2HCl(aq) >
CaCly(aq) + H,O(aq) +
COx(g)

2NaHCOs(s) + H,S0, =

NaZSO4(aq) + H,O + CO,

4 y,
- o |
4 '/' N
—— Dil. HCI . \\‘,
/ ___ Brisk b
effervescence b )
- Calcium .
carbonats Lime Water

turns milky

FIGURE 2.3. TO DEMONSTRATE THAT COg(g)
1S EVOLVED WHEN CALCIUM CARBONATE
REACTS WITH dil. HC!

Ca(OH)z(aq) + COz(g) ->
CaCOx(s) + HoO(l)

(milky)

CaCOs(s) (milkiness) +

HO(l) + COxg) =~

Ca(HCO:s)2(aq).

Recapitulation:




Teacher will show a video to recapitulate the whole topic more clearly to the
students and ask questions to get feedback from the students which will be
answered satisfactorily by the students.

Video link: https://youtu.be/TAZIl-dJVUO

Homework:

1. Fill in the missing data in the following table:

Sr. | Name of acid Formula Organic/ Mineral
No. acid

1. | Hydrochloric acid

2 Sulphuric acid

3 Acetic acid

4. | Formic acid

2. Match the following:

Acid Source
Lactic acid Lemon
Citric Acid Curd
Methanoic acid tamarind
Oxalic acid Ant bite
Tartaric acid Tomatoes

3. Name the acid in gastric juice formed in stomach.

4. What are acids? Give Arrhenius concept of acids.



5. What is the composition of aqua regia by volume?
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FIGURE 2.1, ZING GRANULES REACT WITH DILUTE SULPHURC
ACID TO EVOLVE HYDROGEN GAS WHICH BURNS BRIGHTLY
WITH POP SOUND.
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