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Preface

The Government of Punjab has a strong desire to improve -
in the classroom. Various initiatives have been undertake
to students in the Province. Provision of quality educatior
step towards building an education system meant to co
development of our society. To achieve the desired goa
secondary school teachers based on modern teaching mel
imperative and crucial.

Directorate of Staff Development (DSD) has been trai
public school teachers and developing educational materi
the quality work produced over the years, the task of deve
secondary school teachers in the subjects of English,
Mathematics was assigned to the Directorate of Staff L[
Government.

DSD worked in collaboration with over three hundred ¢
Writers and Teacher Trainers from both public and prival
subject of English, Physics, Chemistry, Biology and Math
develop these comprehensive Teachers' Guides. These Te
aimed to achieve Students' Learning Outcomes (SLOs) th
methodologies which suit varying teaching and learning c«
Guides will help secondary school teachers to deliver and
seek basic information on given concepts and topics, and
the taught concepts.

The DSD team acknowledges the cooperation extende
national and international organizations in the prepara
recognizes the contribution made by all developers and
organizations including German International Cooperati
Education and Research (IER) Punjab University, Governn
School of Choueifat, Crescent Model Higher Secondary
Lahore Grammar School, Himayat-e-Islam Degree Colle
Foundation, Ali Institute of Education, Beaconhouse Schc
Divisional Public School, The City School, AFAQ, Portal,
(CLC) and GICW Lahore, Govt. Higher Secondary Schools
Teachers in Punjab.

( Nadeem Irshad Kayan
Programme Director
Directorate of Staff Developr
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Lesson
1

Avogadro s Number and

Fundamentals of chemistry

One mole quantities of (from left to right) the elements
copper, aluminum, sulfur and the compougwes potassium
dichromate, water, and copper(ll) chloride dihydrate

X

@i} Students Learning OQutcome

Students will be able to:

relate gram atomic mass

mass and gram formula
(applying)

describe how Avogadro
related to a mole of a

(understanding).
calculate the number of
mass of a substance (app
explain the size of the m
analogy (creating)

Information for Tea(

n

graf Mgh%dmggfined as atomic mass,
mass rtrbas,ﬁoqéformula mass expressed

x One mole of any substance
s nunfpétaias a fixed number of part
ny subikEg, phg dozen of eggs will alwe

€ggs.
noles Mg @Lil\r;rbmer of particles in one
ying) Substance is®6.02x10 and is

e by AYESAREOL numbers.

Number o? %&#—aw
tomMolecwi®ormuha ¢

(1)
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Atomic Mass of copper =64 a.m.
!@ Introduction Molecular mass of NaCl58.5 a.
: x Now ask them to calculate num
x For brainstorming ask followin moles by using following formule
i. What is an atom? (Expectd No of moles =
smallest particle of matter) masegramesfivesampl
ii. Can you see an atom wit atommcolecuddormuna
(Expected answer: No)
iii. How will you measure s| Activity 2
which you cannot see? x Concept of Mole and|Avogad
(Expected answer: No reply Number
On the basis of last question, | X Ask students to name following
that they will learn how to mea of items
particles in various substance
compounds etc. 12 Iron npils 1 dozen
Duration/Number of 50 seecanks 4 minuie
80 min / 2 period 10 years Decade
M)
VA& 2 socks 1 pair
Sodium chloride (common salt),(
x Ask how can you name follo
Development number of particles).Npw write
[ number 6.62 x 10 on board. (E
— e response: No reply)
I ACEIVILY & (Caletlatng Huir e x Conclude the activity bly tellin
x Divide students in pair ar g that 6.02 x 10 =1 mol¢.
x Give each group samples| x Explain that 1 mole off a sub:
sodium chloride contains 602 x 10 partlicles. N
x Ask them to weigh them o the following information on boa
balance or on a digital Balg 1. Gram Atomic mass of H = 1 gt
mass. mole or we can say
x Now with the help of pefio 1 gms of Hha%6.02 x 10 atom:
them to write the atomicimg 2. Gram Atomic mass of Gu = 64
find out molecular or fgrm mole
given samples (Help them or
atomic mass from perfiod 64 gms of Cu h&’s 6.02 x|10 ator
Students sometimes sele{ 3. Gram Formula mass of NaCl
number instead of atomig m gms or

(2)
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58.5 gms of NaCl Has 6.021x Yohatésnumpele

units of NacCl. 2. What is Avogadro's number?
4. Gram Molecular mass of waterow 18aampou relate mole and A
= 1 mole or number?
23
1 mole of water has 6.02 X41.OHHW|8§H|‘§/%U relate atomic mass
of water mass and formula mass with mole?
5. Calculate number of moles in fo
Activity 3

using formula.
x Draw the following table ion &% gmis tof Al (At mass = 27 gms/m
clear their concept aboput 260dme.of H2SO4 (Mole mass = 98

molecular and formula mas§. 73 gms of Nacl (Formula mass =
SubstanceAt/ formulMass of -1 mole)
Mol. MasdqTell chil )
Tell childremole is Note&onclude the lesson by drawing
atmoic masexpgyesse concept map.
expressed ingms)

a.m.u) Mole

Aluminum Atomic| lilagsns

27. a.m.u i v l

— Atomic mialsBlolecular Formula mass

NaCI_ Formula m&®8s5=gms in gramfp in gram in gram
(Sodium Cjbl®rbda)m. |
so Molecular|bdsgms 1 mole of a substance = Avolgadro s num

64 a.m.u particle 602x10 (Atoms, molecules or

I

méss_in glrams
Number of cular|mass

Follow-up

Conclusion/Sum up "

Conclude by telling children Find the number of moles in 2 kg
1 mole of any substance CzéntaiMe§a@%H>fnﬁL:OConvert KG into gms a
particles formula).

x Mole is a quantity as well as agngwPeure sulpiB@ic acid (H
x Itis a number as its is alwmayssed valnfethahz (CH4)

x Td x 585 gms of sodium chloride (NacCl)
x Itis a quantity as it is expResiefG kB W@AMents calculate the m

o= mass by providing them with atomic
‘? SEEEETET periodic table)
X Guide the students to solve the

problems given at the end of ea
x Assess student's knowledge cyypWeor i@ xtbook.

following questions.



Teachers Guide Lesson Plans: Chemi
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TOPIC 2

G,
&. Shells and Subshells

Structure of Atoms
1st shell = 1 subshell
2nd shell = 2 subshells
ucle
/ 3rd shell = 3 subshel
I

Electrons revolve around the nucle
_ certain paths which are termed as
Students will be able to:

d ibe the presence sup éhe?lhse“ns arehé?presented by number.
X escri P n5 tRat sp!a'cifies the energy lev

C;!): Students Learning OQutcomes X

(understanding ) state of the shell.
X dlstdlngmshd_between shel %n%nseutbgfn_eel\ll%'ls with in the shell is
(understanding ) subshell. These are identified by
Al case letters s, p, d and f.

Q Electronic configuration shows the
[ electrons in each energy level.

x Electrons are organized within the atom into
shells, sub-shells and orbitals

(4)

Information for Te a (s
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n How many subshells exjlist in tl
Duration/Number of X y
shell?(2)
x How many subshells ex|ist in t
80 mins / 2 period shell?(3)
x How many subshells would you
[ Material/Resources to exist in the 5th enegrgy lev
<] students that Shells even more
R i | can only have maximium|of 4 sut
outine cfassroom resources x In case they answer wrolng, give
_ to some other student tolanswer
4§§ Introduction x After getting their respanses, d
following table on board and as
Clarify students concepts ak to copy on their notebooks:
subshgllby giving them follow Shell Numbarimber of
Shell is the home of electron Energy Levalubshell$4°3"€
The home has several storeys 1 1 1s
shells. Shells are represente
L. 2 2 2s,2p
2,3, ------- n) that specifies t
Explain them that the subshel 3 3 3s,3p. 34
of the storey of the building 4 4 4s,4p,ad)af
with in the shell is referred a
are identified by the lower ¢gaselattoarce e o __d
y i Activity 2
and f.
shell number. If it is the firsy NOte:Carry on next actiyity onl
one subshell that is 1s. maxing sure at students ave
understood the concepts| explail
The second shell has two sub§ Activity 1.Repeat the actjvity if
4 confused.
Development Bring out 4 students from the
N ¢ Classify them as shell 1{2,3,4 al
_ How many subshells exist in t
I Activity 1 shell?(1)
(Number of subshells in SHell .How many subshells exist in t
Note:Carry on next activity shell?(2)
making sure that students How many subshells ex|list in t
understood the concepts| e> shell?(3)
Activity 1.Repeat the actjvit How many subshells wobld you
confused. to exist in the 5th enegrgy lev
X Bring out 4 students from students that Shells even more
Classify them as shell 12,3 can only have maximium|of 4 sut
x How many subshells exlist In case they answer wrojng, give
shell?(1) to some other student tolanswer

©
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following table on board ar ¢an have following number| of elecH
to copy on their noteboolks: 's'subshell can haveZmﬂEpn so f
‘P'subshell can have hakdotuon ® f
Shell NUToer 'd'subshell can have In0exémtrmnas f
Number/ of Subshell 'f'subshell can have Indaxemtwrgnegf
Energy names :
Level g‘subshells Explain them the Shaggs of '
subshells.
1 1 1s Tell that s orbital is a sphere ai
96 2 nucleus and p orbitals are shap
2 2 5 <P figure 8 or dumbbell.
3 3 3s, 3p, 3d z
4s, 4p, 4d,
4 A
1s
Activity 3 -

(Finding number of electro

Tell students that in the
are filled on the®basis O
'n'" is the shell number.

Give only shell number

find out number of ele
shell by putting shefl nu
After getting their respc
to draw this table in note

Number of ele

Shell Numbaecrcordingzto 2
1 2 XE2x1 F
2 2 X2 2 x 4 E
4 2 X% 2x9 3
3 2 X & 2 x 16 3

n

% Conclusion/Sum up
shelﬁ electrons

f Paaqherwhididraw the following conc
board to sum up the lesson:

and ask them to

ctrons in thal Atom
mber_in 2n [
v | v
Nl ProtofSkthq Electrlon Neutrgn
e pOOKS. |
Shell (Home
of elecfron)
Sub shegll
2 (Present within
the shell)
8 Shapes |of
sub shelll
18 ¥ | v
S-Sub shell P-Sub kshell
32
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Ask students following gquestions to assess their

learning:
What are shells?
What are subshells?
How many subshells exist in the 1st shell?(1)
How many subshells exist in the 2nd shell?(2)
How can you find out number of electrons in

X X X X X

I\

each shell?(b¥y using 2n rule )

Follow-up

Draw the shapes of s and p subshells?

Write the number of electrons in 2nd and 3rd
shell?

How many electrons can s subshell hold?

Guide the students to solve the exercise
problems given at the end of each unit /
chapter of textbook.

Chemi
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TOPIC 3

& o
S Periodic Table
Periodic table and periodicity of pties

«+  PERIODIC TABLE OF THE ELEMENTS

1 1A http:/vwew kefsplit r/periodnisen/
o RELATIVE ATOMIC MASS (1) & Metat T T —
2 : .
; GROUP IUPAC . GROUP CAS i Amkat metal [is, Chalcogens element " -
3 13 | A I Alatas onth o [ Holsgns iiment WA 14 IVA 1S VA 16 VIA 17 VIA
y ] ATOMIC NUMBER - [8 10,811 ] Teom B A 8 15990 r
2 i € SYMBOL B L Lantanice STANDARD STATE (25 °C: 101 kPa)
[ Acunde Ne -gas Fe - sold
Ga - liquid © - synthetic
FLEMENT NAME
3
> vilia
3 B4 WBS VB6 VBT VIB S 9 10 1Bz _lB
20 40.078 | 21 44.956 [ 22 47.667 | 23 50.042 | 24 51.996 | 25 54.038 | 26 55.845 |27 $6.933 | 28 58693 |29 63546 |30 6530
" M
’ Ti BV Co | Ni [Cu | Zn
39 88006 |40 91.224 |41 92.906 45 102.91|46 106.42 [47 10787 |48 112.41|49 114.82| 50 116.71 |

Rh | Pd | Ag | Cd| In | Sn
| PALLADIUM | | cromum | mowm ™

78 195.08 |79 196.97 | 80 200.59 | 81 204.38(82 2072

Zr | Nb | Mo

5£7-71 |72 17839

tHOOIUM

77 192.22

6 a |La-Lu| Hf | Ta | W Ir | Pt [ Au | Hg | T1 | Pb
anthanide] s | vaaion | ruscsten | | mown | eammom | wercury | T | s
3 104 (261) 110 (281|111 (272)| 112 (za5) 114 (289)

Uul Dug

U

LANTHANIDE Copynght © 19982003 En st hry

(1) Py Apel. .. B2, 300, 4. G470 0007) §7 13891 |58 1401259 1409160 14424 |61 (145)| 62 150.35 | 63 151.96 | 64 157.25 | 65 158.93 | 66 16250 [ 67 16493 | 68 167.26 | 69 168.93| 70 17304 | 71 17497
Retative alomec Mass & shown with five

e s wesae | La | Ce | Pr | Nd |IPmm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu

indicates the mass nurmber of the longest-lived
wotope of tho oleerent LANTHANUM|  CERIUM | NE EUROPIUM |GADOUINIUM| TERBIUM HOLMIUM ERBIUM THULLUM | YTTERBIUM | LUTETIUM

However threo such eloments (Th, Pa. ard Ul ACTINIDE
o have a chamctonsbe =0

o
00 and for these 89 (227) |90 23204 |91 23104 |92 23803|93 (237) |94 (244)| 95 (2¢3)|96 (247)|97 (247 |98 (251)[99 (252)|100 (257) 101 (258)|102 (250)| 103 (262)

Th | Pa | U | Np | Pu Bk [Es | Fm | Md [ No | Lr

1abutazod

Ac

Ediion: Addya Vasdhan (adwar @notiling com) | AcTivium |

n

é’) Students Learning Outcome Information for Tea(

Students will be able to:

distinguish between a perfiod g%%lmger%tlf’pairne arranged in ingu

the periodic table. (Understanam )'C numbers (proton No.)

. . : orizontal rows are called period.
state the periodic law. (Rgmemberin . . . :
seven eriod in periodic table al

determine the demarcatiof of Lhe;BgriPdifates the shell being fil

table into an s block andvp blocik.
- ertical columns are called group:

(Remembering) in s block, p block, d block an
explain the shape of he ep|%|irleﬁitl§

table,(Analyzing) s block elements are on left side i
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1 and 2

P block elements are on the ri icla o

group no 3 to 8

Between s and p block elemen

transition elements which belong 10 T ana T

block elements |

Normally f block elements are aiven belo(/va)

the periodic table in two rows

In 1913 Mosley gave concept s |4 P

number. Periodic Table was m| "°° d (block (block)

elements were arranged accord |

atomic number. | Ciblocn) |
1(b)

Duration/Number of

80 mins/2 period

Development

Chemi

Activity 1

% Material/Resources

»d

A4 sheets, ruler, pencils, colg
pencils, atomic model, periodic

o8

Tell the students that the
arranged in different block a
sub shell being filled

The elements in which s sub
filled are called s block eleme

Introduction

Elements in which p sub she
are p block elements

D block and f block elemen
transition elements

Draw 1(a) on board and ask s
different blocks

After getting their responses
to 1(b)

(Shape of periodic table a

into Blocks)

rebO:A rq(a S{jsenqg to take ou

any sheet of paper

Tell the students to dra
length and divide into 18

nIg”t therestudents to m
réz cta Ie on the left sid

| t e .
on extreme right 6

ned
hown in the diagram
is being

a)
-
~
L

o)
S
ell

—_ =

being filled

tPivrde ccadlemn (A) into tw
and rectangle (B) into six

wrdents to name

| it according

Draw a small rectangle
and column 8 and Start 1

(0]

) parts

ertical

above cCi
umberil

©
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extreme left from 1 to 8
11 v v Vi Vil

Divide column (A) and
horizontally

I v v v vivi
2
10
18

5|6

d (block)

Ils.

classroom to explain she

VIl

Conclusion/Sum up

-Draw .the-follewing.concept map to c
Blessodix parts

Start filling symbols fo
according atomic numbe

| Activity 2

(Periodic Law)

Select 18 boxes for first
Start filling elements
atomic number i.e. num
in the nucleus H, He, Li
3, 4 respectively.

Now tell students tha
elements are arranged
in order of increasing at

Periodic [Table
I

Horizontal|rows Vertical collumns

(L to R) periods (T to B) groups

No of shellcf No of electlrons in
r being fillfgld S outer most|fshell
[S l l

Period Nur}wber Group number
18 elements. S Bloge Bl+ck

according to
D @ v [0 1QaDn
| 2

1t ASkmihg&rifiollowing questions from s

n pepidIS dhabléearning:

omicH®Wmekkeyments are arranged the

in

table?
Define the modern periodic law.

| Activity 3

(Concept of Group)and Per

Teacher will
periods with
arrangement
classroom.
Student¥ in 1 vertical r
to stand up (group).
Students i'h the 1 horizag
asked to stand up(periog
Teacher will then repea
Group2 and Period 2and
stand accordingly.

explain th
the help
of stude

Differentiate between group & peri
iodsDifferentiate between S & P block «

e gJfqQup and
ntsi*!e
A, B and C are three elements in
p W W[He' PFd 25K ele periodic table. A is

| a metlal and C is a transition met
ntab OV%OV\Hécqeorder of these elemen

t) acr%erlltoydlc [gble, moving across the
S8l R

Find out why hydrogen is placed a

Atomic model will be di

splageaupnltae periodic table?




