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I hope you make the best use of this resource, which has been put together by our own teachers trained

by experts from Azim Premji University and facilitated by the Center for Research in Schemes and

Policies (CRISP). They have taken into consideration the teaching-learning needs of all types of

learners and created lesson plans that are rich in activities, examples, and assessments. They have

followed the CBSE Learning Framework and NCERT Learning Outcomes for Secondary Stage, along

with principles from the National Curriculum Framework: School Education 2023.

At the crucial juncture of secondary school, our children need spirited teachers like you to

prepare them for the changing and dynamic world. You bear the power and responsibility to shape their

minds and hearts and guide them to step out into the world and contribute to our state's growth and

country's economy.

With great hope and appreciation,

Your dedication and efforts in implementing these structured pedagogical approaches will not

only enhance the learning experience of our students but also equip them with the necessary skills and

knowledge to thrive in an ever-evolving global landscape. Together, let us embark on this journey of

educational excellence and empower our students to become the leaders of tomorrow.

Shri Praveen Prakash, IAS

It brings me great joy to invite all the teachers of CBSE-affiliated government schools to

this valuable resource book of structured lesson plans. Inspired by the vision of our honorable

Chief Minister, we are committed to supporting the teachers in shaping a bright future for all the

children in Andhra Pradesh. We envision our children transforming into global citizens, excelling in

academics and being ready for the world of work. In order to aid the teachers in this pivotal task of

preparing the students to emerge as global citizens, the School Education Department is

committed to making available the best resources and training. This lesson plans resource book is a

transformational step in that direction. Utilized appropriately, this resource books will transform the

teaching-learning process and experience in the classroom and lead to deeply engaging the students.

Principal Secretary, Department of School Education

Government of Andhra Pradesh
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With sincere optimism and appreciation,

Shri S Suresh Kumar, IAS

Commissioner, 

Department of School Education,

Government of Andhra Pradesh

Government of Andhra Pradesh is committed to implement best initiatives to enhance rthe

quality of education in the State. Obtaining CBSE affiliation to 1000 schools is one of such key

initiatives. This lesson plan resource book developed for the use of teachers working in CBSE schools

represents yet another milestone in our journey. Recognizing teachers as the cornerstone of our

education system, we have entrusted them to craft these lesson plans for your benefit. After undergoing

rigorous training in pedagogy, subject matter, learning outcomes and competencies, our educators

have infused these lesson plans with their profound knowledge of the subject, and understanding of our

students and their diverse contexts. It is a labor of love and thought, an amalgamation of explorations

and experiments, presented for you to embrace and utilize effectively.

I am optimistic about our state's trajectory towards competency-based teaching, with a focus

on measurable learning outcomes that can be continually evaluated and enhanced. The decision to

affiliate 1000 schools with CBSE and implement a curriculum aligned with national standards is indeed

a significant stride in the right direction. Together, let us embrace this transformative journey towards

educational excellence and empower our students to thrive in an ever-evolving world.

These lesson plans are created with the aim of providing a rich repository of ideas to enhance

classroom engagement and productivity, and provide yet another innovative resource that teachers can

employ. Feel free to adapt and supplement these plans as you see fit. The teacher reflections section

serves as a tool for self-assessment and improvement, allowing you to augment your lessons and

address any gaps you may identify.

I congratulate everyone who worked towards bringing this excellent resource book for the

teachers. I thank Center for Research in Schemes and Policies (CRISP) for the innovative ideas they

presented to the Government, including development of structured lesson plans. The support of SPD

Samagra Shiksha, continuous facilitation by CRISP, expert technical advice of Azim Premji

University faculty, hard work of our teachers, CBSE team in Commissionerate office and SCERT

made it possible to bring out this resource book in time for the 2024-25 academic year.

The United Nations Sustainable Development Goal 4 (SDG 4) underscores the pivotal role of

education in unleashing human potential and fostering self-respect. As the Commissioner of School

Education, I am privileged to champion a vision that empowers the children of Andhra Pradesh with

boundless possibilities and opportunities. Through pioneering reforms in education, encompassing

cutting-edge infrastructure, ongoing professional development for educators and administrators,

innovative digital initiatives, and an unwavering commitment to providing top-tier educational

resources, our state stands as a beacon of educational transformation.

MESSAGE BY COMMISSIONER



I hope the teachers will find these resources valuable and helpful in transforming classroom

transactions. Together I hope we will reshape the educational landscape of Andhra Pradesh in the years

ahead. Best wishes for your endeavors!

Shri B Srinivasa Rao, IAS

State Project Director, Samagra Shiksha

The National Education Policy 2020 highlights that the purpose of education is to develop good human

beings capable of rational thought and action, possessing compassion and empathy, courage and

resilience, scientific temper and creative imagination, with sound ethical moorings and values. It aims

at producing engaged, productive, and contributing citizens for building an equitable, inclusive, and

plural society as envisaged by our Constitution. To realize the NEP's vision, it is essential for

educators to align with this goal and transition from curriculum-centric to competency-driven teaching

methods.

The State's commitment to this shared vision is visible in the Strengthening Andhra's Learning

Transformation (SALT) Project, where one of the pivotal focus areas is the professional development

of teachers. This entails utilizing insights from self-assessments, academic performance data from

school-based evaluations, and classroom observations to enhance pedagogical skills. With continuous

support from the education department, teachers will refine their pedagogical approaches, ensuring

effective delivery of lessons.

Government of Andhra Pradesh

In the same vein, I am delighted to introduce this Lesson Plan resource book for our CBSE-affiliated

schools, crafted by experts from both within our state and across the nation. These lesson plans signify

a shift away from rote memorization and content accumulation towards a structured approach aimed at

fostering values, dispositions, and competencies in students. Rooted in the vision of the NEP and

operationalized by the National Curriculum Framework: School Education 2023, each plan

corresponds to a 40-minute class targeting specific learning outcomes from NCERT's Secondary

Stage. These outcomes collectively contribute to observable learning achievements and the

development of competencies over time. Moreover, this resource book empowers teachers to tailor

their content and assessments dynamically by monitoring and addressing students' learning needs

continuously.

MESSAGE BY THE STATE PROJECT

DIRECTOR



Government of Andhra Pradesh

I encourage each of you to fully utilize these plans and personalize them to fit your teaching style. May

this invaluable resource serve as a valuable tool as you guide Grade 10 students through this critical

stage of their education. Your dedication as teachers brings us immense joy and pride, as we entrust the

future of our state's children to your capable hands. Wishing you all the best!

Department of School Education

Joint Director, CBSE

In a landmark decision, the Government of Andhra Pradesh affiliated 1000 Government schools with

the Central Board of Secondary Education (CBSE). This transition marks a significant milestone in our

efforts to provide standardized and high-quality education to our students. The CBSE curriculum is

widely recognized for its comprehensive and contemporary approach to learning, offering students a

competitive edge on a national scale. The Board emphasizes holistic development of learners by

providing a stress-free learning environment that will develop competent, confident and enterprising

citizens who will promote harmony and peace. It is committed to providing quality education to

promote intellectual, social and cultural vivacity among its learners.

By aligning our schools with CBSE, we aim to ensure our students are well-prepared to compete on a

national level and excel in today's dynamic world. In order to achieve this, our utmost efforts have

gone into developing these structured lesson plans incorporating NCERT's Secondary Stage Learning

Outcomes, the National Curricular Framework: School Education 2023, and CBSE Learning

Framework document developed by Azim Premji University. 'Structured Pedagogy' is a scientific,

evidence-based, learner-centric approach for teaching that equips every teacher with clearly defined

objectives, proven methods, well-structured tools, and practical training. After many rounds of

rigorous training, expert teachers from our CBSE schools integrated the conceptual and practical

aspects of their subjects and condensed them into these easy-to-use lesson plans.

We thank the Center for Research in Schemes and Policies (CRISP) and Azim Premji University for

their innovative ideas and tireless support.

Mr Krishna Reddy

MESSAGE BY JOINT DIRECTOR, CBSE



We extend our sincere gratitude to Dr. Emmanuel Joseph, Joint Commissioner (Academics) at CBSE,

New Delhi, professors from Azim Premji University, experts from Central Square Foundation, the

State CBSE team, SCERT, and the entire Department of School Education for their invaluable

guidance and support throughout this endeavor. Their deep commitment to enhance the quality of

education and to transform the teaching-learning process in the classrooms made it possible to bring

this initiative to life within a remarkably short span of time.

We are thankful to professors from Azim Premji University who provided invaluable support by

mentoring the core group of teachers over a six-month period, guiding them through NCERT's

Learning Outcomes for the Secondary Stage and the National Curriculum Framework: School

Education 2023. The culmination of these efforts is the creation of this resource book, comprising

structured lesson plans for the benefit of teachers, and vetted meticulously by the SCERT. We hope

that the tremendous effort of our teachers serves as an inspiration to continue shaping the minds of our

youth.

In October 2023, the Centre for Research in Schemes and Policies (CRISP) forged a significant

partnership with the Government of Andhra Pradesh, to help bring about a transformation for the

state's School Education system. Our inaugural initiative was designed to cultivate excellence within

the 1000 CBSE-affiliated schools. CRISP's primary focus was to support both teachers and students

during the transition from the State Board to the CBSE Board.

Research reveals that an average teacher grapples with approximately 1,500 decisions daily. While it

may be impractical to intervene in every decision-making process, our aim was to alleviate the

cognitive load associated with tasks such as lesson planning, question formulation, activity design, and

assessment creation. Recognizing the novelty of transitioning from the State Syllabus to CBSE, our

initiative encompassed the provision of essential resources alongside comprehensive training for all

educators involved.

To enhance our efforts, we collaborated with Central Square Foundation, a renowned organization in

the field of Education, to train our teachers in their Structured Pedagogy approach. This evidence-

based, learner-centric methodology equips educators with clearly defined objectives, proven methods,

well-structured tools, and practical training.

We thank the Government of Andhra Pradesh for giving us this opportunity, for the trust they reposed

in accepting the innovative idea and facilitating it to germinate and fructify.

Centre for Research in Schemes and Policies

February, 2024

MESSAGE BY CENTRE FOR RESEARCH IN

SCHEMES AND POLICIES (CRISP)



At the heart of quality education lie two indispensable pillars: the teacher and the student. While

textbooks, digital resources, infrastructure, and curriculum play crucial roles in the educational

landscape, it is the teacher who bears the primary responsibility of delivering lessons, facilitating

comprehension of complex concepts, nurturing independent thinking, and molding individuals into

responsible members of society. The Department of School Education, Government of Andhra

Pradesh aspires to create citizens equipped with the skills and competencies to succeed and solve

problems at a global scale, while remaining locally rooted and aware.

To achieve this goal, we have developed a comprehensive resource book to support teachers across the

state, enhancing their planning and teaching processes with ease and creativity.

These meticulously crafted lesson plans have been curated by trained educators and thoroughly

reviewed by SCERT experts. Each lesson plan is structured into distinct period plans, addressing

specific topics within the lesson. Clear learning outcomes are outlined at the beginning of each lesson

and progressively addressed throughout the class session. Furthermore, each period plan is divided

into sections including Learning Outcomes, Teaching-Learning Process, Pointers for Assessment, and

Material Required, offering teachers a flexible framework to tailor to their preferences. The provided

questions to assess prior knowledge, suggested activities, and prompts for understanding checks serve

as guides, encouraging teachers to adapt the plans to suit the unique needs of their classroom and

students.

The SCERT extends its sincere appreciation to the dedicated members of its textbook committee,

source material reviewers, lesson plan creators, and technical partners for their invaluable

contributions in realizing this vision. We also express our gratitude to the Principal Secretary and

Commissioner, Department of School Education, and State Project Director, Samagra Siksha,

Department of School Education for their steadfast commitment to promoting quality education,

consistently driving us toward excellence in all facets. We appreciate the steadfast support of Center

for Research in Schemes and Policies (CRISP) and professors from Azim Premji University in

developing the lesson plans.

Dr B Pratap Reddy

Director,

State Council of Education , Research, and

Training Government of Andhra Pradesh

FOREWORD BY DIRECTOR, SCERT



“Structured pedagogy should be adopted for Classes 8 and above in the newly converted CBSE 
schools. For this purpose, while using material already available, standard lesson plans should 
be prepared.”







(Adapted from the CBSE Learning Standards document. Please refer to it here: 

https://cbseacademic.nic.in/cbe/documents/Learning_Standards_Science.pdf) 
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pa
re

 th
e 

co
lo

ur
 o

f t
he

 ir
on

 n
ai

ls 
di

pp
ed

 
in

 th
e 

co
pp

er
 su

lp
ha

te
 so

lu
tio

n 
w

ith
 th

e 
on

e 
ke

pt
 a

sid
e.

 

 

W
hy

 d
oe

s t
he

 ir
on

 n
ai

l b
ec

om
e 

br
ow

ni
sh

 in
 

co
lo

ur
? 

 

 W
hy

 d
oe

s t
he

 b
lu

e 
co

lo
ur

of
 c

op
pe

r 
su

lp
ha

te
 so

lu
tio

n 
fa

de
s?

 
 C

an
 y

ou
 w

rit
e 

do
w

n 
th

e 
eq

ua
tio

n 
fo

r t
hi

s?
 

 T
he

 fo
llo

w
in

g 
ch

em
ic

al
 re

ac
tio

n 
ta

ke
s 

pl
ac

e 
in

 th
is 

Ac
tiv

ity
– 

 F
e(

s)
+ 

Cu
SO

4(
aq

)
Fe

SO
4(

aq
) +

 C
u(

s)
 

   
   

   
   

   
   

   
  (

Co
pp

er
 su

lp
ha

te
)  

 (I
ro

n 
su

lp
ha

te
) 

 In
 th

is 
re

ac
tio

n,
 ir

on
 h

as
 d

isp
la

ce
d 

or
 re

m
ov

ed
 

an
ot

he
r e

le
m

en
t, 

co
pp

er
, f

ro
m

 c
op

pe
r s

ul
ph

at
e 

so
lu

tio
n.

  

a)
 P

b 
in

 Z
nS

O
4 

so
lu

tio
n 

b)
 A

g 
in

 C
uS

O
4 

so
lu

tio
n 

c)
 Z

n 
in

 P
bS

O
4 

so
lu

tio
n 

d)
 C

u 
in

 P
bS

O
4 

so
lu

tio
n 

Q
-6

: F
or

 th
e 

re
ac

tio
n,

 c
ho

se
n 

in
 

Q
-5

, w
ha

t w
ill

 b
e 

th
e 

co
lo

ur
 o

f 
th

e 
so

lu
tio

n?
 

a)
 R

ed
 

b)
 Y

el
lo

w
 

c)
 B

la
ck

 

d)
 W

hi
te

 

 Q
-7

: W
ha

t t
yp

e 
of

 re
ac

tio
n 

is 
in

vo
lv

ed
 in

 th
e 

re
ac

tio
n 

ch
os

en
 

ab
ov

e?
 

a)
 D

ou
bl

e 
Di

sp
la

ce
m

en
t 

b)
 D

isp
la

ce
m

en
t 

c)
 D

ec
om

po
sit

io
n 

d)
 P

re
ci

pi
ta

tio
n 

Q
-8

: O
n 

th
e 

ba
sis

 o
f y

ou
r s

tu
dy

, 
w

ha
t w

ill
 b

e 
th

e 
co

rr
ec

t o
rd

er
 o

f 
th

ei
r a

ct
iv

ity
?  

  

31
34

41
77

55
70

84
56

96
11

89
7 
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Th
is 

re
ac

tio
n 

is 
kn

ow
n 

as
 d

isp
la

ce
m

en
t r

ea
ct

io
n.

 

W
hy

 Ir
on

 re
pl

ac
es

 c
op

pe
r f

ro
m

 c
op

pe
r s

ul
ph

at
e?

 

Iro
n 

is 
m

or
e 

re
ac

tiv
e 

th
an

 c
op

pe
r. 

If 
Iro

n 
is 

le
ss

 re
ac

tiv
e 

th
an

 c
op

pe
r  

w
ha

t 
ha

pp
en

s?
 

W
ha

t h
ap

pe
ns

 w
he

n 
zin

c 
or

 le
ad

 p
ie

ce
s i

n 
pl

ac
e 

of
 ir

on
 is

 u
se

d 
in

 th
e 

ab
ov

e 
ac

tiv
ity

? 

Zi
nc

 d
isp

la
ce

s c
op

pe
r f

ro
m

 c
op

pe
r s

ul
ph

at
e?

 

W
ha

t a
re

 th
e 

ch
em

ic
al

 e
qu

at
io

ns
 fo

r t
he

 a
bo

ve
 

re
ac

tio
n?

 

Zi
nc

 a
nd

 le
ad

 a
re

 m
or

e 
re

ac
tiv

e 
el

em
en

ts
 th

an
 

co
pp

er
. T

he
y 

di
sp

la
ce

 c
op

pe
r f

ro
m

 it
s 

co
m

po
un

ds
.  

Zn
(s

)+
Cu

SO
4(

aq
)

Zn
SO

4(
aq

)+
Cu

(s
) 

Pb
(s

)+
Cu

Cl
2(

aq
)

 P
bC

l 2(
aq

)+
  C

u(
s)

. 

  

                 

             

TE
AC

H
ER

S 
RE

FL
EC

TI
O

N
S:

 

1)
 S

tu
de

nt
s D

iff
er

en
tia

te
s t

he
 ty

pe
s o

f c
he

m
ic

al
 re

ac
tio

ns
.  

2)
 S

tu
de

nt
s D

ist
in

gu
ish

es
 b

et
w

ee
n 

co
m

bi
na

tio
n,

 d
ec

om
po

sit
io

n,
 d

isp
la

ce
m

en
t r

ea
ct

io
ns

. 

 

 



PA
GE

 |
 3

6 
  

 

PE
RI

O
D

 P
LA

N
 -8

 

Cl
as

s:
 1

0 

Ch
ap

te
r:

 C
H

EM
IC

AL
 R

EA
CT

IO
N

S 
AN

D
 E

Q
U

AT
IO

N
S 

N
o.

O
f P

er
io

ds
: 1

0 

Pe
rio

d 
N

o:
 0

8 

Ke
y 

co
nc

ep
ts

: D
ou

bl
e 

D
is

pl
ac

em
en

t R
ea

ct
io

n 

Le
ar

ni
ng

 O
ut

co
m

es
 

Te
ac

hi
ng

-L
ea

rn
in

g 
Pr

oc
es

s 
Po

in
te

rs
 fo

r f
or

m
at

iv
e 

as
se

ss
m

en
t 

T-
L 

M
at

er
ia

l 
re

qu
ire

d 

 
Di

ffe
re

nt
ia

te
s 

th
e 

ty
pe

s o
f c

he
m

ic
al

 
re

ac
tio

ns
. 

 

 
Pe

rf
or

m
s 

ex
pe

rim
en

ts
 to

 c
la

ss
ify

 
th

e 
ty

pe
s o

f r
ea

ct
io

ns
. 

 

 
De

du
ce

s t
he

 
ki

nd
 o

f c
he

m
ic

al
 

re
ac

tio
ns

 se
en

 in
 

na
tu

re
, b

as
ed

 
on

 o
bs

er
va

tio
ns

. 

 

Th
e 

te
ac

he
r w

ill
 st

ar
t t

he
 le

ss
on

 w
ith

 a
 

di
sc

us
sio

n 
to

 c
he

ck
 fo

r p
rio

r k
no

w
le

dg
e:

 

Ho
w

 m
an

y 
ty

pe
s o

f c
he

m
ic

al
 re

ac
tio

ns
 a

re
 

th
er

e?
 

(1
)R

ec
al

l A
ct

iv
ity

 1
.2

, w
he

re
 y

ou
 h

av
e 

 m
ix

ed
  

th
e 

 so
lu

tio
ns

  o
f  

le
ad

(II
)  

ni
tr

at
e 

an
d 

po
ta

ss
iu

m
 

io
di

de
. 

(i)
 

W
ha

t w
as

 th
e 

co
lo

ur
 o

f t
he

 p
re

ci
pi

ta
te

 
fo

rm
ed

? 
 

(ii
) 

Ca
n 

yo
u 

na
m

e 
th

e 
co

m
po

un
d 

pr
ec

ip
ita

te
d?

 

(ii
i) 

W
rit

e 
th

e 
ba

la
nc

ed
 c

he
m

ic
al

 e
qu

at
io

n 
fo

r 
th

is 
re

ac
tio

n.
 

(iv
) 

Is
 th

is 
al

so
 a

 d
isp

la
ce

m
en

t r
ea

ct
io

n?
 

            

 Ch
em

ic
al

s 
re

qu
ire

d:
-

1)
So

di
um

 
su

lp
ha

te
  s

ol
ut

io
n 

2)
Ba

riu
m

 
Ch

lo
rid

e 
so

lu
tio

n 

3)
Le

ad
 n

itr
at

e 
 

4)
Po

ta
ss

iu
m

 
Ch

lo
rid

e.
 

Ap
pa

ra
tu

s 
re

qu
ire

d:
- 

Te
st

 tu
be

s 

Sa
fe

ty
 d

ev
ic

es
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Ac
tiv

ity
 1

.1
0 

Ta
ke

 a
bo

ut
 3

 m
L 

of
 so

di
um

 su
lp

ha
te

 so
lu

tio
n 

in
 a

 
te

st
 tu

be
.  

■ 
In

 a
no

th
er

 te
st

 tu
be

, t
ak

e 
ab

ou
t 3

 m
L 

of
 

ba
riu

m
 c

hl
or

id
e 

so
lu

tio
n.

 

■ 
M

ix
 th

e 
tw

o 
so

lu
tio

ns
 . 

■ 
W

ha
t i

s t
he

 c
ol

ou
r o

f t
he

 tw
o 

so
lu

tio
ns

 in
 

te
st

 tu
be

s A
 a

nd
 B

 b
ef

or
e 

m
ix

in
g 

th
em

. 

■ 
Do

es
 a

ny
th

in
g 

pr
ec

ip
ita

te
s i

n 
th

e 
te

st
 tu

be
? 

■ 
 If

 so
, w

ha
t i

s t
he

 c
ol

ou
r o

f i
t?

 

 

Yo
u 

w
ill

 o
bs

er
ve

 th
at

 a
 w

hi
te

 su
bs

ta
nc

e,
 w

hi
ch

 is
 

in
so

lu
bl

e 
in

 w
at

er
, i

s f
or

m
ed

.  

W
ha

t i
s t

hi
s i

ns
ol

ub
le

 su
bs

ta
nc

e?
 

Ho
w

 it
 is

 fo
rm

ed
? 

Th
is 

in
so

lu
bl

e 
su

bs
ta

nc
e 

fo
rm

ed
 is

 k
no

w
n 

as
 a

 
pr

ec
ip

ita
te

.  

 

 (1
)  G

iv
e 

an
 e

xa
m

pl
e 

of
 a

 d
ou

bl
e 

di
sp

la
ce

m
en

t r
ea

ct
io

n 
ot

he
r t

ha
n 

th
e 

on
e 

gi
ve

n 
in

 A
ct

iv
ity

 1
.1

0  

 (2
) F

e 2
O

3 +
 2

Al
→

 A
l 2O

3 +
 2

Fe
 

Th
e 

ab
ov

e 
re

ac
tio

n 
is 

an
 e

xa
m

pl
e 

of
 a

 

(a
)c

om
bi

na
tio

n 
re

ac
tio

n.
 

(b
)d

ou
bl

e 
di

sp
la

ce
m

en
t r

ea
ct

io
n 

(c
) d

ec
om

po
sit

io
n 

re
ac

tio
n 

(d
) d

isp
la

ce
m

en
t r

ea
ct

io
n 

H
O

TS
:- 

(3
)A

s t
he

 w
hi

te
 p

re
ci

pi
ta

te
 o

f 
ba

riu
m

 su
lp

ha
te

 is
 fo

rm
ed

 
__

__
__

__
__

 (i
m

m
ed

ia
te

ly
/s

om
et

im
e 

af
te

r m
ix

in
g 

th
e 

tw
o 

so
lu

tio
ns

), 
 

th
e 

re
ac

tio
n 

be
tw

ee
n 

__
__

__
__

__
_ 

(io
ni

c/
 c

ov
al

en
t)

 
co

m
po

un
ds

 is
  

__
__

__
__

_(
in

st
an

ta
ne

ou
s/

 
slo

w
). 

  

                  ht
tp

s:
//

w
w

w
.y

ou
tu

be
.c

om
/w

at
ch

?
v=

_A
iY

m
M

1O
TJ

I 
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Th
e 

w
hi

te
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re
ci

pi
ta

te
 o

f B
aS

O
4 i

s f
or

m
ed

 b
y 

th
e 

re
ac

tio
n 

of
 S

O
42–

 a
nd

 B
a2+

 

An
y 

re
ac

tio
n 

th
at

 p
ro

du
ce

s a
 p

re
ci

pi
ta

te
 c

an
 b

e 
ca

lle
d 

a 
pr

ec
ip

ita
tio

n 
re

ac
tio

n.
 

 Is
 th

er
e 

an
y 

ot
he

r p
ro

du
ct

 fo
rm

ed
 in

 th
e 

re
ac

tio
n?

 

Th
e 

ot
he

r p
ro

du
ct

 fo
rm

ed
 is

 so
di

um
 c

hl
or

id
e 

w
hi

ch
 re

m
ai

ns
 in

 th
e 

so
lu

tio
n.

 

W
ha

t  
io

ns
 a

re
 p

re
se

nt
 in

 th
e 

ot
he

r p
ro

du
ct

 
so

di
um

 c
hl

or
id

e?
 

  Su
ch

 re
ac

tio
ns

 in
 w

hi
ch

 th
er

e 
is 

an
 e

xc
ha

ng
e 

of
 

io
ns

 b
et

w
ee

n 
th

e 
re

ac
ta

nt
s a

re
 c

al
le

d 
do

ub
le

 
di

sp
la

ce
m

en
t r

ea
ct

io
ns

.  

 N
a 2

SO
4+

   
 B

aC
l 2 

   
   

   
 →

   
  B

aS
O

4(
S)

   
  +

2N
aC

l(a
q)

 

So
di

um
   

 B
ar

iu
m

   
   

   
   

Ba
riu

m
   

   
   

 S
od

iu
m

 

Su
lp

ha
te

   
ch

lo
rid

e 
   

   
su

lp
ha

te
   

   
   

ch
lo

rid
e 

  

 (4
)  W

ha
t m

ay
 h

ap
pe

n 
on

 m
ix

in
g 

Pb
(N

O
3) 2

 a
nd

 K
Cl

 so
lu

tio
ns

? 
Pr

ed
ic

t (
yo

u 
m

ay
 tr

y 
to

 
ex

pe
rim

en
ta

lly
 v

er
ify

). 

(5
) W

hy
 d

o 
th

e 
pe

rs
on

s s
uf

fe
rin

g 
fr

om
 th

e 
ai

lm
en

t o
f s

to
ne

 
fo

rm
at

io
n 

ad
vi

se
d 

no
t t

o 
ta

ke
 to

o 
m

uc
h 

m
ilk

 a
nd

 to
m

at
o 

ju
ic

e?
 

 (6
) W

hi
ch

 a
m

on
g 

th
e 

fo
llo

w
in

g 
is(

ar
e)

 d
ou

bl
e 

di
sp

la
ce

m
en

t 
re

ac
tio

n(
s)

? 
 

(i)
 P

b 
+ 

Cu
Cl

2 →
 P

bC
l 2 

+ 
Cu

  

(ii
) N

a 2
 S

O
4 +

 B
aC

l 2 
→

 B
aS

O
4 +

 2
N

aC
l  

(ii
i) 

C 
+ 

O
2 →

 C
O

2 

(iv
) C

H
4 +

 2
O

2 →
 C

O
2 +

 2
H

2O
  

(a
) (

i) 
an

d 
(iv

)  

(b
) (

ii)
 o

nl
y 

 

(c
) (

i) 
an

d 
(ii

)  

(d
) (

iii
) a

nd
 (i

v)
 

 TR
Y 

TH
ES

E:
- 

(7
) I

n 
th

e 
do

ub
le

 d
isp

la
ce

m
en

t 
re

ac
tio

n 
be

tw
ee

n 
aq

ue
ou

s 

  ht
tp

s:
//

di
ks

ha
.g

o
v.

in
/p

la
y/

co
lle

ct
i

on
/d

o_
31

30
73

60
97

95
49

38
88

11
87

3?
co

nt
en

tId
=d

o_
31

30
77

35
87

89
53

36
96

11
17

17
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po
ta

ss
iu

m
 io

di
de

 a
nd

 a
qu

eo
us

 
le

ad
 n

itr
at

e,
 a

 y
el

lo
w

 p
re

ci
pi

ta
te

 
of

 le
ad

 io
di

de
 is

 fo
rm

ed
. W

hi
le

 
pe

rf
or

m
in

g 
th

e 
ac

tiv
ity

 if
 le

ad
 

ni
tr

at
e 

is 
no

t a
va

ila
bl

e,
 w

hi
ch

 o
f 

th
e 

fo
llo

w
in

g 
ca

n 
be

 u
se

d 
in

 p
la

ce
 

of
 le

ad
 n

itr
at

e?
  

(a
) L

ea
d 

su
lp

ha
te

 (i
ns

ol
ub

le
)  

(b
) L

ea
d 

ac
et

at
e 

 

(c
) A

m
m

on
iu

m
 n

itr
at

e 
 

(d
) P

ot
as

siu
m

 su
lp

ha
te

 

TE
AC

H
ER

S 
RE

FL
EC

TI
O

N
S:

- 

1)
St

ud
en

ts
 d

iff
er

en
tia

te
s b

et
w

ee
n 

do
ub

le
 d

ec
om

po
sit

io
n 

re
ac

tio
n 

an
d 

ot
he

r r
ea

ct
io

ns
 

2)
 S

tu
de

nt
s P

er
fo

rm
s e

xp
er

im
en

ts
 to

 c
la

ss
ify

 th
e 

ty
pe

s o
f r

ea
ct

io
ns

. 
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H
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IC
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 E
Q

U
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IO
N

S 

N
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O
f P
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: 1
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Pe
rio
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N
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Ke
y 

co
nc

ep
ts

: O
xi

da
tio

n 
an

d 
Re

du
ct

io
n.

 

Le
ar

ni
ng

 O
ut

co
m

es
 

Te
ac

hi
ng

-L
ea

rn
in

g 
Pr

oc
es

s 
Po

in
te

rs
 fo

r f
or

m
at

iv
e 

as
se

ss
m

en
t 

T-
L 

M
at

er
ia

l 
re

qu
ire

d 

De
sc

rib
es

 
cl

as
sif

ic
at

io
n 

of
 

ox
id

at
io

n 
an

d 
re

du
ct

io
n.

 

De
sc

rib
es

 a
nd

 
re

pr
es

en
ts

 c
he

m
ic

al
 

in
te

ra
ct

io
ns

 a
nd

 
ch

an
ge

s i
n 

ox
id

at
io

n 
an

d 
re

du
ct

io
n 

re
ac

tio
ns

.  

Th
e 

te
ac

he
r w

ill
 st

ar
t t

he
 le

ss
on

 w
ith

 a
 

di
sc

us
sio

n 
to

 c
he

ck
 fo

r p
rio

r k
no

w
le

dg
e:

 

Re
ca

ll 
Ac

tiv
ity

 1
.1

, w
he

re
 a

 m
ag

ne
siu

m
 ri

bb
on

 
bu

rn
s w

ith
 a

 d
az

zli
ng

 fl
am

e 
in

 a
ir 

(o
xy

ge
n)

 a
nd

 
ch

an
ge

s i
nt

o 
a 

w
hi

te
 su

bs
ta

nc
e,

 m
ag

ne
siu

m
 

ox
id

e.
  

S.
N

O
 

PR
O

PE
RT

Y 
BE

FO
RE

 
EX

PE
RI

M
EN

T 
AF

TE
R 

EX
PE

RI
M

EN
T 

1 
CO

LO
U

R 
 

 

2 
PH

YS
IC

AL
 

ST
AT

E 
 

 

W
ha

t i
s t

he
 fo

rm
ul

a 
of

 M
ag

ne
siu

m
 O

xi
de

? 

Is
 o

xy
ge

n 
re

ac
ta

nt
 a

dd
ed

 to
 M
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 C
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 It

 re
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 W
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ap
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  10
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ha
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ap
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tio
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   11
) C

an
 y

ou
 g

iv
e 
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 E
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 c
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bo
na
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s 

an
d 

hy
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og
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 c
ar
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 Pe

rf
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m
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tiv
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.9
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y 

ta
ki

ng
 E

th
an

oi
c 

ac
id
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N

a 2
CO

3 
an

d 
N

aH
CO

3.
 

 

3.
 W

ha
t d

o 
yo

u 
ob

se
rv

e?
 

4.
 w

ha
t c

ha
ng

e 
do
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ou

 o
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er
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, w
he

n 
yo

u 
pa
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 th

e 
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s e
vo

lv
ed
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ug
h 

fr
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y 

pr
ep

ar
ed

 li
m

e 
w

at
er
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5.

 C
an

 y
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 w
rit

e 
th

e 
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tio

n 
in

vo
lv

ed
 in
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is 

Ch
an

ge
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f c
ol
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r o

f l
im

e 
w

at
er

? 
 Re

ac
tio

n 
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 E
th

an
oi

c 
Ac

id
 w
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ar
bo

na
te

s a
nd

 
Bi

ca
rb

on
at
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: 

   
   

   
   

   
   

   
   

Ca
rb

ox
yl

ic
 a

ci
ds

 re
ac

t w
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 c
ar

bo
na

te
s 

an
d 

bi
ca

rb
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 w
ith
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e 

ev
ol

ut
io

n 
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 C
O

2 
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 Fo
r e
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m

pl
e,

 w
he
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Et

ha
no

ic
 a

ci
d 

(a
ce

tic
 a

ci
d)

 re
ac

ts
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 so
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 c
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bo

na
te
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nd

 so
di

um
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ic
ar

bo
na

te
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O
2 

ga
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s e
vo
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ed
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H 3
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N
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O

O
N
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H 2

O
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O
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CH
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O
O

H+
N

aH
CO
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3C
O

O
N
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H 2
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O
2  

Te
ac
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er
ie
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s d
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 c
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 p
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f E
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un
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To
ta

l N
o;

 o
f p
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io
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: 1

1 
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rio
d 
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 1
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y 

Co
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ep
ts

: S
oa
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 D

et
er

ge
nt

s 

Le
ar
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ng

 O
ut
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es
 

Te
ac
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ng
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ea
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Pr
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Po

in
te

rs
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ss

es
sm

en
t 

M
at

er
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d 

1)
 D

es
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ib
e 
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e 
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f 
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f 
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at

er
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2)
 

Ex
pl
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n 
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e 

re
la
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p 
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n 
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e 
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rd

ne
ss

 o
f 

w
at

er
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fo
rm

at
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3)
 

De
m

on
st
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te

s 
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e 
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rd
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w

at
er

 b
y 
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4)
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kn
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so
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en
ts
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th
e 

da
ily

 li
fe
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M
ot

iv
at

io
n 
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d 

in
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n:

 
 

1.
 W
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 so
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s?

 
2.
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ro
ce

ss
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d 
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e 

pr
ep

ar
at

io
n 
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so
ap

s?
 

3.
 W

rit
e 

so
m

e 
us
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f s
oa

ps
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4.
 D

o 
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u 
kn

ow
 th

e 
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ea
ni

ng
 a

ct
io

n 
of

 so
ap

? 
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er
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rm
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0 

an
d 

ob
se
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e 
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e 
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an

ge
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n 
th
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st
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be
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1.

 I
n 

w
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 te

st
 tu

be
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e 
oi

l l
ay

er
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 se
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te
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2.
 W

hy
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e 

te
st

 tu
be

 B
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e 
oi

l l
ay

er
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ot
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pa
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te
d?
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n 
so

ap
 is
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dd
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ap
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el
y 
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ie

nt
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se
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sh
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m
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el
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 H
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 d
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et
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2)
 W

hy
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el

le
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rm
at

io
n 
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 p
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n 

so
ap
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be
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il 

 
So
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lu
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Di
st
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ed

 
w
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in
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W

el
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De
te
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en

t 
so

lu
tio
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ar
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w

in
g 

m
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at
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 Th
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no
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po
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ic
 p
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r t
ai

l o
f t

he
 so

ap
 

m
ol

ec
ul

es
 a

tt
ra

ct
s t

he
 d

irt
 o

r o
il 

pa
rt

 o
f t

he
 fa

br
ic

, 
w

hi
le

 th
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ra
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 Th

e 
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ita
tio

n 
or

 sc
ru
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in

g 
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e 

fa
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ic
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el
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e 

3)
 W

ill
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el
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 b
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 c
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m
ic

el
le

s t
o 

ca
rr

y 
th

e 
oi

l o
r d

irt
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ar
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s a

nd
 d

e-
at
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th
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1.

 D
oe
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oa
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m
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e 
th

e 
st

ai
ns

 o
f o

il 
an

d 
di
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 fr

om
 

th
e 

fa
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? 

2.
 H

av
e 
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u 

ev
er
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e 

fo
rm
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 d
iff

er
en
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fo
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 w
he
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u 
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e 
th

e 
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en
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 w
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3.
 H
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e 
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u 

ev
er
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ot

ic
ed
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e 

fo
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 d
iff

ic
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le
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at
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ng

? 
 Le

t u
s p

er
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iv

ity
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.1
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 e
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in
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e 
di

ffe
re

nc
e 

be
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ee
n 
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ffe
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nt
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pe

s o
f w

at
er
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1.
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w
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 d
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u 
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e 
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2.
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n 

w
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be
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 c
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5)
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so
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pr
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Ha
rd

 w
at

er
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on
ta

in
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ts

 o
f c
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 a

nd
 

m
ag

ne
siu

m
, p
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pa
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s b

ic
ar

bo
na

te
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 c
hl

or
id

es
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nd
 

su
lp

ha
te

s.
 W

he
n 

so
ap
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 a

dd
ed
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ar
d 

w
at

er
, c

al
ci

um
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d 

m
ag

ne
siu

m
 io
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f h
ar

d 
w

at
er

 re
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ith

 so
ap
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g 
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e 
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y 
w

hi
te
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re
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pi

ta
te

s o
f c

al
ci

um
 

an
d 

m
ag

ne
siu

m
 sa

lts
 o

f f
at
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 a

ci
ds
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H 3
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O

O
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→
 (C

17
H 3

5C
O

O
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M
g+

2N
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l 
2C

17
H 3

5C
O

O
N

a+
Ca

Cl
2 

→
 (C

17
H 3

5C
O

O
) 2

Ca
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N
aC
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 Th
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e 

pr
ec

ip
ita

te
s s
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k 
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 th

e 
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 b
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an
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te
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so
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or
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 lo

t o
f s
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p 
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w
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if 
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e 
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at
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 c
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d 
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g 
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et
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s o
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m
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 c
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or
id
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at
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st

 tu
be
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, a

dd
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ap
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nd
 

de
te

rg
en

t t
o 

B 
an

d 
sh

ak
e 

vi
go

ro
us

ly
. 

 
1.

 D
o 

bo
th

 te
st

 tu
be

s h
av

e 
th

e 
sa

m
e 

am
ou

nt
 o

f 
fo

am
? 

2.
 I

n 
w

hi
ch

 te
st

 tu
be

 is
 a

 c
ur

dy
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lid
 fo

rm
ed

? 
 So

 w
e 

ca
n 

co
nc

lu
de
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e 

de
te

rg
en

ts
 a

re
 e

ffe
ct

iv
e 

ev
en

 w
ith

 h
ar

d 
w

at
er
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 Te
ac

he
rs

’ r
ef

le
ct

io
ns

 a
nd

 e
xp

er
ie

nc
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1)

 S
tu

de
nt

s D
es

cr
ib

es
 th

e 
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as
sif

ic
at

io
n 

of
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ar
io

us
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pe
s o

f w
at

er
 

   
   

2)
 S

tu
de
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s I

nv
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tig
at

e 
th

e 
na

tu
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w
at

er
 w

ith
 so

ap
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CB
SE
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 1
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-C

ha
pt

er
 4

 C
ar

bo
n 

an
d 
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 C

om
po

un
ds

 

W
O

RK
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EE
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- 1
 

Q
1)

 T
he

 e
le

ct
ro

ni
c 

co
nf

ig
ur

at
io

n 
of

 a
n 

el
em

en
t i

s f
ou

nd
 to

 b
e 
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 4

. H
ow

 m
an

y 
bo

nd
s c

an
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ne
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n 
at
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 fo

rm
 in
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 c

om
po

un
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(a
) 1

 
 

 
(b

) 2
 

(c
) 4
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) 6
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 T
he

 fo
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w
in
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ch

em
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al
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ac
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s t
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f c
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or
in
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en
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un
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 C
l 4 

→
 X
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 b
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) C
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 +
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) C
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) C
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) 
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el
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