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•Elements can be a r ranged ' 
into groups 
Each e lemei i t behaves i n a difierenc 
way f r o m every other e lement . We say 
that their p r o p e r t i e . s ace d i f ferent . But 
there are aUo similarit ies i n the way 
that some elements behave. 

For e.xarnple, . • • • 
l i t l i i u y i , 3 o d i u m and p o -

t E L S s i u j x i . have very s imilar properties. 
T h e y are a l l reactive m.etah. They are 
o f t e n called the a l k a l i r a e t a l 5 . 

F l i a o r i x i e , c h l o r i x i e , b r o m i n e and 
ipc l i .ne also show great s imilarit ies i n 
rhe w a y they behave. They are of ten 
k n c v n as the h a l o g e u s . 

( i r— ~ 
Elements with a s imi lar 
arrangement ot electrons in ~ 
their outer orbit behave in a , 
s imi lar way 

The different kinds of elements can be 
arranged in a pattern, according iojiis^. •• 
structure of their atoms and the'way'in 
which they behave. y i.- i'r:::ry---Ty-' 

Te Periodic Table shows all the elements arranged in 
groups . - -
You can see these groups in the Peri­
odic Table. The elements in each group-
are axranged vertically. The element 
vs'ith the smallest atom.ic n u m b e r is at 
the top of the group, and the one v/ith 
the largest a tomic number at trie bot­
t o m . 

The horizontal rows in the Periodic 
Table are called p e r i o d . s . Look at 
Period 2. It begins v/ith l i t h i u m , t h a n 
b e r y l l i u m , t h e n b o r o n . These ele­
ments are a r r a n g e d i n i n c r e a s i n g 
a tomic number. ( R e m e m b e r - the 
a tomic number is the n u m b e r of 
protons in an atom.) 

he Periodic Table can suggest how reactive an element 
be .'.'...̂  : .. . 

W h e n chemists f irst arranged elements 
i n t o groups, they d i d nor k n o w ' w h y 
some elements showed similarit ies i n 
the way they behaved. N o w we k n o w 
that i t is to do w i t h the n u m b e r ' o f 
electrons they have i n their outer orbi t . 
Elements" v.'ith the same n u m b e r of 
electrans i n t h e i i outer o r b i t behave i n 
a s imi lar v/ay. 

For e.xarnple, l i t h i u m , s o d i u m and 
potass ium al l have o n e electron i n 
their outer .oibit . F luor ine , chlor ine , 
b r o m i n e and iodine all have s e v e n 
electrons i n their outer o r b i t . L i t h i u m , 
s o d i u m , a n d ' p o t a s s i u m b e l o n g to. 
G r o u p |:, because their outer orb i t 

1 contains one electron. Fluorine, chlo--
f i n e , b r o m i n e and iodine belong to 
G r o u p n , because their outer o r b i t 
contains seven electrons. 

Wl 

Atotns are most stable w h e n the i r outer 
electron orbit is f u l l . The Group |9 
elements.have eight electrons i n their 
outer orbit . T h e orbit is f u l l . So Group 

elements "are very u r i r e a c t i Y e . 
They are sometimes called the n o b l e 
ga.ses. 

Group VI I elements have seven elec­
trons i.n their outer orb i t . They, o n l y ' 
need one more e lect ion to f i l l t.hls 
orbi t . So . they readily take electrons 
f rom other atoms, to f i l l up t.he.ir outer 
orbi t and become stable. This miakes 
Lliem very r e a c t i v e elements. 

Group jfc elements have sLx elecrrons 

i n their outer o r b i t . They need t w o 
more electrons to f i l l this orb i t . Like 
Group elements, they w i l l take 
electrons from other atom.s. But they 
da this less readily, so they are less 
reactive than Group 1*^ elem.ents. 

At the other end of the Periodic 
Table, Group I elements have o n l y one 
electron in tb.eir outer o r b i t . They can 
have a full outer o r b i t b y losing this 
electron. They do this very easily, giv­
ing up their e lectron to o ther a toms. 
So Group 1 elements are v e r y reactive. 

Apart f.Tom- the noble gases, the most 
reactive elements are near the left- and 
r isht -hand sides o f t,he Periodic Table. 

Metals are on the left-hand 
side ot the Periodic Tab le . 
The zig-zag l ine separates metals 'from 
non-metals. A l l the elements o n the 
lef t -hand side' of the line are rnetals. 
A!! tii.e elements o n the r i ^ h t - h a n d side 
of the line are hon-m.etals. 

-.Metals are elements w h i c h tend to 
lose electrons. The metals have atoms 
v>/hich can most easily end up w i t h h i l l 
d-ecVon orbits by losing elrtctvons. 

ransition elements have 
more complex electron 
arrangements 
The middle of the Periodic Table is 
taken up mth the t r a n s i t i o n 
elexue.uts 

'.. These elements do n o t f i t i n t o one 
of the eight groups. Tb.ey have more 
complex electron arrangements . 



A che.nicai familv is used to 
describe a bunch of 
related elements 

(Elem.ents near this zig-zag line 
show both metallic and 
non-metallic properties) 

G r o u p m l / 18 
8 electrons in the outer 
•atomic shell ( t v c c p + \
Do not react. 
Why: they have a 
STABLE OCTET 
Name: NOBLE GASES 

or INERT GASES 

G r o u p l / 1 
1 electron in the outer 
atomic shell, 
Ver\ reactive. 
Why: They have 1 electron 
more than a stable octet. 
Name: THE ALKALI METALS 

PERIODS (Horizontal m\Ns) 
An arrangement v.'ith 

'increasing atomic 
numbers ; 

GROUPS (Vertical columns) 
Elements mlh similar 
chemical properties 

METALS -ir- N O N - M E T A L S 

X It 
X 

TRANSITION ELEMENTS s 
Their outer atomic shell has more than 
1 or 2 electrons to gain or lose (or share). 

\1 

The older way of 
numbering groups. 

(<yf-

^ . The nev.er way of 
^ numberng groups. 

G r o u p l / 2 
2 electrons in the outer 
atomic shell 
Fairly reactive. 
Why: thev hav&2 
electrons more than a 
stable octet 
Name: THE ALKALINE EARTH METALS 

- 7 1 

These ele.ments fit into the gap 
in the upper table 
Name: LANTHANIDES or 
RARE-EA.RTH elements. 

GrouplZn / 17 
7 electrons in outer 
atomic shell 

Very reactive. 
Why: They are 1 electron 
short cf 3 stable octet 
Name: the HALOGENS 
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use the ^formation m the note and in your periodic table to complete the questions. 

' l ^ a ) Elements wi th the sainemiraber of electrons ni then outer orbit, 

iiimilar way. 

b) Elements wi th the same numtxr of electrons m their outer shell belong to tlie sar 
. on the periodic table. , ,̂  

"..', .. c) Atoms are most stable when their outer electron shell is _ _ _ _ _ _ _ • • 

c?--") a) Eist ah of the elements that belong in Group ] ^ \  •  

•  -y b) What is the other name that is given to these elements? ' ; 

c) Why do all these elements belong to Group 

d) Why are these elements reactive? , - •" ^ 

3i) a) List all of tlie elemeirts tliat belong i n Group YJT^ Y] 

b) What is the other name that is given to these elements? 

c) Why do all these e].ements belong to Group Yn/ H ? 

d) Why îre these elements reactive? 

^ ^ a) List all of the elements tliat belon,g in Group TTTt/ \

b) What is the other name that is given to these elements? 

c) Why do all these elements belong to Group 

d) Wliy are these elements u.nreactive? 



.C'y^.i^X. PfiGfix Table belovv, locate and colour in those eiem-entS''jM '̂'''̂  hi tne same group and therefore have very similar 'ckt:€HA\CAl 
prcpei'-^ies. Select a different colour for each group and f i l l in the chart. 

Name of 'Group Group 
Number 

Colour Example of Chemical 
Properties 

N u m b e r 
of Outer 

Shell 
Electrons 

Explanation of Chemical Behaviour 

Halogens very reactive non-metals; 
react vdth H to f o i m an acid 

AJkali Metals very reactive metals; 
react violently w i t h w'ater 

Noble Gases 
extremely unreactive 
non-metals (do not normally 
form compounds) 

Aiicaline E a r t h 
Metals 

reactive metals 

1 

H-
1.007S7 

2 

V e 
4.0-02 6 3 

Li 
6.339 

4 

Be 
. y . 0 i 2 2 . 

-

_ _ _._. _ _ _ 

5 

B 
'10.81 1 

6 c 
12.01 12 

7 

N 
14.0067 

0 

0 
1 5.9994 

g 

1 
16.3984 

1 0 • 

Ne 
20.163 1 1 

Na 
2 2 . 9 8 5 6 

Mg 
2'1.3r2 

-

_ _ _._. _ _ _ 

13 

A 
2S.9S 

15 

14 

SI 
26.086 

1 5 

39.3738 

15 s 
32,064 

17 c 
3 5 . 4 5 3 

1 a 

Ar 
33.918 1 9 

K 
39 .102 

20 

Ca 
• 21 

Sc 
'14.956 

22 

Ti 
47.90 

23 

V 
50.342 

24 

.Cr 
51.995 

25 

Mn 
54.9360 

2 6 

-e 
55 .847 

27 

Co 
58.9332 

28 

K\ 
58 .71 

29 

Cu 
63.54 

3 0-

Zn 
65.37 • 

31 

Ga 
B9.72 

3 2 

Ge 
72.53 

33 

As 
74.92 16 

34 

Se 
78.95 

35 

Br-
79 .903 

3G 

Kr 
83,80 37 

Rb 
38 

Sr 
67.62 

39 
V . 1 

58 .905 

40 • 

Zr 
31.22 

4 

N 
32 

1 

b 
305 

.42 

Mo 
95.34 

43 

To 
193)-

4 4 

Ru 
101.07 

45 

Rh 
1 02.905 

• 4B 

Pd 
106 . 4 

47 

Ag 
107.8/0 

4 8 

Cd 
112.40 

49 

n 
1 14:82 

50 

Sn 
113.69 

Sb 
121.75 

52 

Te 
127.60 

53 

126.SD-1 

54 

Xe 
131.30 55 

Cs 
56 

Ba 
137.31 

L a 
138.91 

72 

176.-19 

7 

16 C 

3 

a 
74 w 

183.65 

75 

Re 
185.2 

75-

Os 
ISO. 2 

77 • 

r 
1S2.2 

78 • 

Pt 
195.09 

79-

Au 
196.957 

8 0 ' 

200.S 

81 

T 
204.-

'7 

82 

Pb 
207.1 9 

83 

Bi 
208.950 

84 

Po 
(210) 

85 

At 
(2 1 0) 

OG 

-In 
(222) i 

1 i-)-!^ 

88 

Ra 
. 8 9 

Ac 
1 04 

•R.f 
f 7 R 11 

—> 

n 

05 

b 
105 

sg 
107 

Bh 
108 

Hs 
109 

f 1 c c-i 

' 11 Q g ^ l l 

3WL 
1 1 2 
? 
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The_0.uter Electrons 

Shell diagrams are a way of representing atoms based on the Bofir-Rutherford model, and they ar, 

helpful in understanding hoAV substances react cliemica llj/, ' 
] . Periods (HOPvlZONTAL LOWS) A n arrangement with increasing atomic 
Period 1 : " •• • 

Element Atomic Number 
Elydrogen 

Eleliurn 

Pei:inKL2. 
Begins with lithium and ends with 

Period 3 
Begins with _ _ and ends w i t h argon. 

a) What did you PJiscover? . 

How many electrons wi l l the outer electron shell hold in the first period = 
.How many electrons wiU the outer electron shell hold in the second period = 
Plow many electrons w i l l the outer electron shell hold in the third period = 

Outer Electrons and Groups of Elements' 

A chemical family is used to describe a bunch of related elements. 

As you go down a group their atomic number and their atomic 

Also the number of electron increases. 

Electron arrangements of four families (complete the table) 

mcrease. 

Aikali Metals 
(very reactive) 

Alkaline Earth 
Metals (fairly 
reactive.) 

Plalogens 
(very reactive) 

Noble Gases 

He 
F 

Ar 
Br 
I 

Ba 

V 
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Noble gaEts do not like to combine wjt l i other elements, they are , 

Based on numerous laboratoi^ eiper-ivw^VlVs and other obser\-'ed properties, what have chemists 
reasoned about the electron aiTangement? Give an example: ' 

t h e electron arrangement for noble gases is extremely stable, . I t is called a " 

Halogens (group number J f 

. Halogens have outer electron^). They are below a stable octet. Halogens 

react vigorously with nearly e^'ei.ything. They are extremely con'osive and . • 

' - A l k a l i metals (group number ) 

Alkali metals liave ^ outer electrons. They are beyond a stable octet. 

They also react vigorously with other substances. - . • 

The A]kab.ne Earth metals (group number •. 

Alkaline Earth metals have electrons in the outer shell and are said to be : 

Electrons beyond a ; • 

They react fairly vigorously but not as vigorously as the ^ metals. 

^ .<.AIA _ 0 C A N \\t\iv^>^ 
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