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The different kinds of e/emenis can be
ﬁrrangﬁd in a pattern, aamrd//m m /78, -
structure of their atoms and msway m'
which they-behave. i v o o5

Block:

@
into groups ...

fach element behaves
| way from every other element. We say
that their properties ace different. But
there are also simiilarities in the way
 that some elements behave.
For example,
Lithicm,
| tassium have very similar properties.
They are all reactive metals. They are
often called the alkali metals.
Fluorine,
jodine also show great similarities in
the way they behave. They are often
known as the halogeus.

sodinm and po-

chloride, bromine and

in a different|

TR AR U B

You can see these groups in the Peri-

Elemeﬂts can be arranged é@he Periodic Table ShO\vs all 1 ne elpmen s arranged in

The horizontal tows in the Pacodic

Elements with a similar
-arrangement of electrons in
their outer orbu beha\/e Ina

similar way -

When chemists first arranged elements
into groups, they did not knaw why
some elements showed similarities in
the way they benaved. Now ive know
that it is to do with the number of
electrons they have in their outer orbit.
Elements” with the same numbec of
electrons in their outer orbit behave in
a similat way.
" For

lithium,
potassium all have one electron in
their outer .arbit. Fluorine, chlorine,
bromine and iodine all
electrons in tneir outer orbit. Lithium,
sodium and ‘potassium belong
Group |, because their outer ocbit
L cgntains are electron. Fluorine,
rine, bromine and iodine belong to
Group '], because their outer orbit
contains seven electrons.

example,

odic Table. The elements in each group- ‘Table are called periods. Look at
are arranged verti¢ally. The eleméne Period 2. It begins with lithium, then
with the smallest atomic number is 4t beryllium, then boron. These ele-
the top of the group, 2and the one with ~ ments are arranged In increasing .
the largest atomic nurmber at th bot- atomic number. (Remember - the
tam. : atomic numbar is the number of
protons in an atom.)

The Penomc Table can suggest how reactive an elemem

will be .ol

Atorns are most stable whan their outer in their outer orbit. Tney nead two
elactron orbit is full. Thza Group I  moce electrons to fill this orbit. Like
elements_ have eight elactrons in theic  Group T elements, they will taks
outer orbit. The ocbit is full. So Group electrons from other atoms. But theay

" B elements
They are sometimes called the noble

Tare very umnreactive.

gases.
Group VII elements have seven elec-

trons in their outer orbit. They. only

need one more electron to fill this
orbit. So they readily take electrons
from other atorms, to fill up their outer
orbit and become stable.  This makes
them very reactive elements.

Group | elements have six electrons

do this less readily, so they are lass
reactive than Group ‘r’ elements.

At the other end of the Periodic
Table, Group [ elements have only one
electron in their outer ocbit. They can
have a full outer orbit by losing this
electran. They do this very easily, giv-
ing up their electzon to other atoms.
So Group | elements are very reactive.

Apart from the noble gases, the most
réactive elements are near the left- and
right-hand sidas of the Periodic Table.

sodium and{s

J\etals are on the lefi-hand

have seven|
to.

chlo-

‘side of the Periadic Table .

“The zig-zag line separates metals from
non-metals, All the elements on the
left-hand side’ of the line are roetals.
All the elemeats on the richt-hand side
of the line are non-metals.

~Metals are elémeants which tend to
lose electrons. The metals have atoms
waich can most easily end ub with full
glectron orbits by lasing ele

trons.

& ‘ 5 "
Jfransmlon elements have
more complex électron

arrangements
The middlé of the Periodic Table is
rzken  up  with the

tramsition
elements ‘

. These elements do not fit into one
of the eight groups. They have mors

complex alectron arrangaraents. (D




1 A chemical family. Is used to
describe a bunch of

- related elements

cAlsor SYable Deket
B =\ectvons in the
outer shell

5B TuW oudrer shely ' (Elements near this zig-zag line
s - show both metallic and

. non-metallic properties)
GROUPS (Vertical columns)

GroupI/1 Elements with similar METALS 4 | NON-METALS
1 electron in the outer chemical properties :
atomic shell.

Very reactive. ,
Why: They have 1 electron
+¢more than a'stable octet,
+ Name: THE ALKALI METALS

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

VIL“
| g w_ - The neveer way of
— numbering groups.

GroupMII/ 18

8 electrons in‘the outer
atomic shell (except ¥
Do not react.

- Why: they have a

STABLE OCTET
Name: NOELE GASES
or INERT GASES

The older way of
numbering groups.

Tl ; / 5 W3 14 18 b /7
PERIODS {Horizontal rows) ' r‘m ' {——t){ T

!
An arrangement with ) s el v : ’ I

me 0 > | 134 54 999 04 ja]] )L

E g | [fox
A(, un)

Rl
GroupIl/2 Ce |l : ’ I [ { ] o
2 electrons in the outer -190 . - : + 51
atomic shell Tk ) ' ] | : J l ’ / } . ’ I [/_h
Fairly reactive.
Why: they have 2 iR

electrons more than a These elements flt into the gap
stable octet

_ in the upper table
Name:‘THE ALKALINE EARTH METALS - Name: LANTHANIDES or

RARE-EARTH elements.

/T'sg(\ e l = \

Group ¥11/ 17

7 electrons in outer
atomic shell

Very reactive

Why: xhey are 1 electron

short ¢l a stablz octet

Name: the HALOGENS

3[qe T a‘gpoue& 2yj ul Spusly
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Ms. Traballo

(Wnewi(al Cree Ups -

on in the note and in your periodic tab

le to complete the questions.

Use the informatl
| ma

1) a) Elements with the same number of electrons in their outer orbit

similar way.
b) Elements with the same pumber of electrons in their outer shell belong to the same
on the periodic table.

. ¢) Atomis are most stable when their outer electron shell 1s L

2.) &) List all of the elements that belong in Group Tﬁ/\ :

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

c) Why.do all these elements belong to Group I / \ 7

d) Why are these elements reactive?

2) a) List all of the elements that belong in Group Yﬂ/ |

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

c) Why do g}ll these elements belong to Gioup YIL/ 1 2

d) Why are these elements reactive?

4.) a) List all of the elements that belong in Group EIIT/ 1%

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

Why do all these elements belong to Group YHI/ 1® ?,

d) Why are these elements unreactive?
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@\A e th; a:c Table below, locate and celour in those elenyents 't\lla\ e 1n tne same group and therefore have very simila: &ﬂZ,W\\(al .
propevties. Select a different colour for each gr oup and fill in the chatt.

o[leqe.LL 'S
0T1-600Z / TATIDNS

o

: Number
Nanie of Group Group Colour Example of Chemical of Outer Explanation of Chemi\clal)Behaviour
Number : Properties Shell wmt: Read A=-2N
: Electrons (\* t P\ \)O& ol
Halogens ' QZEFN very reactive non-metals;
react with H to form an acid
Allzall Metals RED very reactive metals;
) react violently with water
1
_| extremely unreactive
Noble Gases if= | non-metals (do not normally
B\'U‘E form compounds)
Alicaline Earth | _ OR‘NQGE reactive metals _
Metals (b \ess veackn/e fnon O\U@\
wghals)
}1_! 7
1.007¢7 ' H :

. 14
8 9 10,
I

3 | 5 7
LI Be} BIC|N|O | FIN

B./9%8 |9.0122 10.811 |12.0112}14.0067{15.9994 [18.9984 | 25.163
11 12 . 13 14 15 16 1 18
s P i,
Na Mg . AlISI|P IS |Cl|Ar
22.9698|24.372 256.9615)258.086 [30.9738|32.064 | 35.453 |32.948

8
20 & W] 22 | 23 24 25 26 27 28 29 30 31 a2 33 34 35 36
£ N 5 ik T P . Nk
K [CaiSc|Ti|Y |CriMn|Fe|Co|Ni|Cul|Zn|Ga|GelAs|Se|Br [Kr
319, 144 956 | 47.90 50.842 | 51.895 549380 55.847 |58.9332( 58.71 835'1 65.37 | 69.72 72.59 |74.9216| 78.96 79.908 %3.80
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Bb|Sri Y | Zr |Nb Mo Tc RBu |Bh |Pd m 39 CdlIn |Sn|Sb|Te| | (Xe|

85.47 | 87.62 ,68.905 | 91.72 |92.906 | 95.94 [09 101.07 |102.305| 106.4 11240 11482 | 11888 | 121.75 | 127.80 muol ms(\
55 56 157 12 73 74 16 17 78 81 | 82

3
Cs |Balla |HtTalW [RelOs| Ir [Pt |An Hg| T1 |Pb| Bi [Po Al Rn

/ 1
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SNC1 Full Name:
Ms. Trapallo Date:

The Quter Elecirons

Shelf diagrams are a way of representing atoms based on the Bolir-Rutherford model, and they are
helpful in understanding how substances react €1 ﬁmIC?ﬁHy

1. Periods (HORIZONTAL ROW 8) An arrangement with mcreasing atomic
Period 1 | ‘

Element *f Atomic Number

e Hydro gen ) :
Helium [ - i

o o

- Begins with lithium and ends with i

g
@

o
N

-—

Begins with

__and ends with argon,

a) What did you Discover?
How many electrons will the outer electron shell hold in the first period =
How many electrons will the outer electron shell hold in the second period =
How many electrons will the outer electron shell hold in the third period = 3

Quter Tlectrons and Groups of Flements

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

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

Also the number of electron ___increases.

Electron arrangements of four families (complete the table).

" Alkali Metals Alkaline Earth Halogens N‘.lee Gases
(very reactive) Melals (fairly (very reactive) (Vu%h\lj Wave qeAive)
reactive)
He
F
A_r -
n
| K . . :)[‘ _____ -
| TR |
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Noble gases do not like to combine wit), othier elements, they are

Based on numerous laboratory aperimeits and other observed properties, what have chemists
reasoned about the electron arrangement? Give an example: -

The electron arrangement for noble gases is-extremely stable, It is called a

Halogens (group number )
- Halogenshave _ outer electrors). They are below a stable octet. Halogens

react vigorously with nearly everything. They are extremely corrosiveand :

Alkali metals (group number )
Alkali metals have - outer electrons. T hey are béyond a stable octet.

They also react vigorously with other substances.

The Alkaline Barth metals (group number )

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

Electrons beyond a

metals.

They react fairly vigorously but not as vigorously as the

¥* \OTE:
tebe oeket' s a4 Bull or cowplete vatence el
el B dmll = 2
2 il = %
34 daal =




