/0/9\\ " “\
)
. % \ﬁ'; *?’\\(1\ Y\ ‘\r\ A
The National CL03
Orthodox School Co0 g
Shmaisani {é

Al+1KOR— (PO Nt e

Chemm‘l’

Lesson #1: (Protons,
electrons and the periodic
table)

Scholastic Year: 2022-2023
Grade: 7CS

™

Jot Y
ot

Sy

BB Cambridge Assessment
mﬂ International Education

Cambridge International School




Objective:

1. To be able to find the atomic number, mass number, #of protons, #of electrons and
#of neutrons of the first 20 elements.

Resources:

Complete Chemistry for Cambridge Secondary 1/ Page 146-147& 154

lonic structure class activity



The periodic table

Elements are arranged in the periodic
table.

In each block of the periodic table you
will find:

1. Element’s name.
. Element’s symbol.

. Atomic number.

5 W N

. Mass number.

85.47

132.91
87

Fr

223.02

87.62

137.33
88

Ra

226.03

21

Sc

4496
39

88.91
57-711

89-103

4
22

T.

47.88
40

Zr

91.22
72

Hf

178.49
104

Rf

[261]

57

La

138.91
89

Ac

227.03

5
23

Vv

50.94
41

Nb

2291
73

Ta

180.95
105

Db

[262]

58

Ce

140.12

Th | Pa

231.04

232.04

Periodic Table of the Elements

6
24

Cr

51.99
42

Mo

95.95
74

W

183.85
106

Sg

1266]

59

Pr

140.91

91

7
25

Mn

54.94
43

Tc

98.91
75

Re

186.21
107

Bh

[264]

Nd

144.24

92

U

238.03

8
26

Fe

55.85
44

Ru

101.07
76

Os

190.23
108

Hs

[269]

61

9
27

Co

58.93
45

Rh

102,91
77

Ir

192.22
109

Mt

[278]

62

10
28
Ni
58.69
46

Pd

106.42
78

Pt

195.08
110

Ds

1281]

63

Pm Sm Eu

14491

150.36

151.96

Np Pu Am

237.05

244.06

243.06

11
29

Cu

63.55
47

107.87
79

Au

196.97
1

Rg

[280]

Gd Tb Dy

158.93

157.25
96

18

2

13 14 15 16 17 4.00
5 6 7 8 9 10

1081 ) 1201 ) 1401 J 1600 J 1900 ) 2018
13 14 15 16 17 18

Al|Si|P|S|C]A

12 | 2698 J| 2809 3097 J 3206 J| 3545 J| 3095
30 31 32 33 34 35 36
6538 | 6972 J| 7263 J| 7492 | 7897 J| 7990 J| 83.80
48 49 50 51 52 53 54
11241 | 11482 J| 1187 J| 12176 J| 1276 | 12690 J| 13129
80 81 82 83 84 85 26
Hg| Tl | Pb| Bi | Po | At | Rn
20059 | 20438 J| 20720 J| 20898 J| [208.98] J| 20998 | 222.02
112 113 114 115 116 117 118
12851 | 2861 )| rsop | r289) J| r2e31 N 12041 )| 2941

97

Cm Bk

247.07

247.07

66

162.50

cf

251.08

67

Ho

164.93
99

Es

[254]

68
Er
167.26

100

Fm

257.10

Alkaline Earth | Transition Metal[ BISiCMHalI Semimetal I Nonmetal I Halogen I Noble Gas ] Lanthanide

69

Tm Yb Lu

168.93 173.06

101

102

71

174.97
103

Md No Lr

258.10 259.10

Actinide

1262]




Atomic number

The atomic number is the number of protons in an atom of

an element.

oromic —»]
number H i - syw\\oo\

BEOIs) | 101 e— relave

name = Hydrogen orow L C
: MASS

atomic number = # protons = # electrons ( for pure elements)

An atom contains equal numbers of protons and electrons.

Since protons and electrons have equal and opposite charges,

this means that atoms are have no overall electrical charge.



Mass number

Mass umber is the number of protons and neutrons inside the

nucleus.

Number H<_— syw\‘oo\

101 €— velahve

i & = Hydrogen afow | C
S VSN

mass number = protons + neutrons.




Note:

If you want to calculate how many neutrons an atom has,

you can simply subtract the atomic number, from the

mass number.,

# neutrons= mass number- atomic number

Mass number
Number of protons
and neutrons in atom

,

e — Atomic symbol
Z Abbreviation used
to represent atom
/ in chemical
Atomic number formulas
Number of protons
in atom
12 Neutron number
Number of neutrons
6 in atom

6 protons Q
6 neutrons B N=A-2

6 electrons @



For example

Symbol Atomic Number of Number of Number of
number electrons protons neutrons
“ . v u

13 13 @13 =14

i 7 3 3 (3=t
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Objective:

1. To be able to describe the atomic structure.

2. To describe the method of discovering the nucleus.

Resources:

Students book 149-151

video



At the centre of an atom is a positive nucleus.

The nucleus is made up of positive protons, and neutral
neutrons.

The nucleus is surrounded by negative electrons.

These electrons are arranged in layers, or shells, sometimes
these shells are called energy levels.

Electron

Nucleus

Electron Shells

Proton

Neutron




v Dalton's Atomic Theory

1) All matter is made of atoms. Atoms are indivisible.

2) All atoms of a given element are identical in mass and
properties.

3) Atoms of different elements show different properties, and
they have different masses and different chemical properties.
4) Compounds are formed by a combination of two or more

different kinds of atoms.

Atoms of
element X

Dalton's
Atomic Theory

O
o ©

OOO

Atoms of
element Y

&MPQ,

0 &@Q

& &

Compound of
elements Xand Y




v' Thomson's Atomic Theory

Thomson proposed a model of the
atom that consisted of more than one

fundamental unit.

Based on Iits appearance, which
consisted of a “sea of uniform
positive charge” with electrons
distributed throughout, Thomson’s
model came to be nicknamed the
“‘Plum Pudding Model”.

Positively charged
matter




https://www.youtube.com/results?search gquery=discovery+of+the+nucleus

The experimental setup for
Rutherford's gold foil experiment:

Alpha particles were directed toward a thin
sheet of gold foil that was surrounded by a
screen (belt) which would allow detection
of the deflected particles.

Rutherford's Gold Foil Experiment



https://www.youtube.com/results?search_query=discovery+of+the+nucleus

Prediction by down View  [wiost of oom
of dtows i L ewﬁf Spoce
The scientists expected that most 'jM foil

of the alpha particles would pass
through the gold foil.




A very small percentage (about 1 in

10000 particles) bounced off the gold

foil at very large angles. Some were

redirected back toward the source.

No prior knowledge had prepared them
for this discovery.




Because the majority of the alpha
particles had passed through the
gold, he reasoned that most of
the atom was an empty space.

In contrast, the particles that
were highly deflected must have
experienced a force within the
atom. He concluded that all of
the positive charge and the
maijority of the mass of the atom
must be concentrated in a very
small space in the atom's interior,
which he called the nucleus.
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https://www.ck12.org/c/life-science/nucleus?referrer=crossref

Timeline of the nuclear atom model The nuclear model of the atom consists of a small and dense

positively charged structure surrounded by a cloud of electrons.

daltons Adowic Medel ﬂuw’w&-, Mode | Nucleor Ao Mode |




