Model Lesson Plan

Class: IX Average age of pupils: 13-14 years

Subject: Science Duration: 40 minutes

Topic: Rutherford’s model of an atom

Learning Outcomes:

Students will be able to learn about the atom and its structure.

Students will be able to understand basic model of an atom.

Students will be able to recognise subatomic particles like protons,
electrons and neutrons.

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 recall model of an atom.
e They will recall subatomic particles.

b) Understanding objectives:

e Students will be able to understand and define Rutherford’s
model of an atom.

e Students will be able to understand and differentiate between
subatomic particles and their positions and charge.

c) Application objectives:

e Students will be able to apply concept of model of atom in
solving the problems related to real life like basic nature of
charges.

e Students will be able to apply the concept of repulsion between
like charges and attraction between unlike charges in day-to-day
life.

d) Skill objectives:
e Students will be able to draw diagram showing model of an atom.



e Creativity will be enhanced among students.
e) Behavioural objectives:
e The students will be able to learn about size, shape and model of
atom and how subatomic particles are situated in an atom.
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.

Learning resources:
General:
e Chalk, Black board, Duster
Specific (Content based):

e Chart showing diagrams of Rutherford’s model of an atom.
e PowerPoint presentation of Dalton’s atomic theory.

Teaching Methods:

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

Previous knowledge assumed:

It is assumed that students have knowledge about what is an atom,
its size and it have subatomic particles.

Previous knowledge testing:

In order to introduce the topic, teacher will show a powerpoint
presentation in class having postulates of Dalton’s atomic theory,
comparison of objects to give a clear concept about how small an
atom is.



Teacher will ask following introductory questions also:

Sr. No. | Teacher’s question Pupil’s answer
1. Do you know about atom? | Yes
2. How small is an atom? It is very small and
can’t be seen with
naked eyes.
3. Name the particles present | Electron, proton,
in an atom. neutron
4. Do you know what the | No response
exact location of an
electron in an atom is?

Announcement of the topic:

Finding the students unable to answer the last question, teacher will
announce the topic, “Students, today we will study about
‘Rutherford’s model of an atom”.

Presentation:

Teacher’s activity

Rutherford’s gold foil experiment:

Rutherford proposed the atomic
structure  of elements. He
established an experimental setup
using a gold foil and allowing
alpha particles to bombard on it.

What are alpha particles?

Experimental setup:

1. He selected a thin gold foil.

Pupil’s activity

Pupils listen carefully
and note down in their
notebook.

Helium nucleus

Chalk board work

Alpha particles: Positively
charged He nucleus.
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2. The fast-moving alpha | Students will observe
particles are allowed a very | the diagram of | Fast moving alpha particles
thin gold foil in vacuum. experimental setup. have considerable amount

of energy. They can
penetrate  through  the
matter.

Observations:

1. Most of the alpha particles A
pass straight through gold @ L e defection
foil without any deflection ¢ >
from their original path. . SR vort oo vy

2. A few alpha particles are : N S
deflected through small ' —= '\lurqadeﬂminn
angles, and few are f’ o e — .
deflected through large | Students will carefully e .
angles. observe the diagram. Foatin,  fsomsoton

3. A very few alpha particles
completely rebound on
striking the gold foil and
turnback on their path.

Conclusions:

1. As most of the alpha 1. most of the alpha
particles  pass  straight particles pass straight
through the gold foil > there is lot of
without any deflection it empty space in an
shows that there is lot of atom.
empty space in an atom. Students listen

2. Some of alpha particles are | carefully and try to 2. Some of alpha
deflected through variable | repeat the conclusions particles are
angles show that there is | and note down in the deflected  through
positive centre in an atom | notebook. variable angles >
which repel the positively there is positive centre.
charged alpha particles.

3. Very few alpha particles 3. Very few alpha
rebound on striking gold particles rebound >
foil show that all the positive charge and
positive charge and mass of mass of the atom are
the atom are concentrated in concentrated.
very small volume within
an atom.




Rutherford’s Model of an Atom:

1. An atom consists of
positively charged, dense
and very small nucleus
containing protons and
neutrons; the entire mass of
an atom is concentrated in
the nucleus.

2. The nucleus is surrounded
by negatively charged
electrons. The electrons are
revolving  around  the
nucleus in circular paths at
very high speed. These
circular paths of electrons
are called orbits.

3. An atom is electronically
neutral because the number
of protons and electrons are
equal.

4. The size of nucleus is very
small as compared to size of
atom.

Limitations of Rutherford’s Model
of Atom:

1. He does not explain the
stability of an atom. In his
model of atom, the
negatively charged
electrons revolves around
the positively charged
nucleus in circular path, if
an object moves in circular
path its  motion is
accelerated as is electrons
and particles moving in
accelerated motion radiate
energy continuously.
Therefore,  energy  of
electrons will decrease, and

Students will observe
the chart carefully.

Students will observe
the chart carefully.

Students will observe
the chart carefully.

Students will listen

carefully and note
down n their
notebook.

Nucleus: positively charged
mass in centre of an atom.

Electrons revolve in orbits
around the nucleus.

Atom 1s electronically
neutral because number of
protons and electrons are
equal.
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their speed will go on
decreasing and ultimately
the electron should fall into
nucleus causing atom to
collapse. So, it could not
explain the stability of
atom.

2. He did not say anything
about  arrangement  of
electron in an atom.

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://voutu.be/kHaR2rsFNhg

Evaluation:

Sr. No. | Teacher’s Pupil’s answer
question

1. Explain In this experiment fast
Rutherford’s moving alpha particles were
gold foil | made to fall on a thin gold
experiment. foil.

2. What were 1. Most alpha particles
observations of passed straight through
this experiment? the foil.

2. Few were deflected at
variable angles.

3. Very few were
deflected back along
the same path.

Homework:

1. Fill in the blanks:

a) According to the Rutherford’s atomic model, the atom as a whole is




b) The complete mass and positive charge are concentrated in
of an atom.

2. List the observations of alpha particle scattering experiment.

3. What are the limitations of Rutherford’s model of atom.

4. Explain in detail about Rutherford’s atomic model with the help of
diagram.
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