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GRADE 10A: Chemistry 3 

Chemical patterns: part 1 

About this unit 
This unit is the third of six units on chemistry for 
Grade 10 advanced. 

The unit is designed to guide your planning and 
teaching of chemistry lessons. It provides a link 
between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 11A and Grade 8. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and real 
world applications. 
 

Previous learning 
To meet the expectations of this unit, students should already know where 
the metallic and the non-metallic elements occur in the periodic table, and 
should be able to identify reactivity trends for metals in the table. They 
should be able to arrange metals in order of reactivity based on their 
reactions with air, oxygen, water and dilute acids, and know the products of 
these reactions. 
 

Expectations 
By the end of the unit, students recognise periodicity in the properties of 
elements and their compounds, with particular reference to elements of 
groups I, II, VII and VIII and the first transition series. They know the origins 
of metallic properties, how these can be modified by alloying, and that 
metals vary in reactivity in a manner related to their position in the periodic 
table. 

Students who progress further recognise and understand periodicity in 
the properties of elements and their compounds, with particular reference to 
elements of groups I, II, VII and VIII and the first transition series. They know 
and understand the origins of metallic properties and how these can be 
modified by alloying. 
 

Resources 
The main resources needed for this unit are: 
• prepared data cards 
• student copies of the periodic table 
• photographs of the oxides and chlorides of the third period 
• Internet access 
• ball-bearings of two different sizes and colours (approximately 

100 × 1.5 cm diameter and 10 × 2 cm diameter) 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• group, period, atomic radius, ionic radius, conductivity, periodicity 
• transition series 
• alloy 
 

UNIT 10AC.3 
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Standards for the unit 

9 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 10 standards 
 EXTENSION STANDARDS 

8.12.5 Recognise Mendeleev’s periodic table 
as a means of classifying elements 
according to their properties. Identify 
where the more reactive and the less 
reactive metals occur on the periodic 
table and where the metals and the 
non-metals occur. 

10A.19.1 Relate the periodic classification of Mendeleev to the electronic structure of 
the elements. 

 

 10A.19.2 Account qualitatively for the periodic trends in atomic radius, ionic radius, 
melting point and electrical conductivity of the elements and show how 
these properties are periodic. 

 

 10A.19.3 Describe trends in the reactions, if any, of the elements of the third period 
(sodium to argon) with water, oxygen and chlorine, and of the resulting 
oxides and chlorides with water. 

 

 10A.19.4 Describe trends in the physical and chemical properties of the elements, 
and their simple compounds, within groups I, II, VII and VIII, and account 
for these trends in terms of electronic structure. 

 

 10A.19.5 Know the common uses of elements and compounds in groups I, II, VII 
and VIII, and relate these to their properties. 

10A.19.6 Predict the characteristic properties of an element in a particular group 
using knowledge of periodicity in the properties of elements. 

8.12.6 Know that elements with similar 
properties are arranged in columns in 
the periodic table and that the 
properties of elements change 
gradually along the rows. 

 

12A.19.5 Outline and explain trends in a 
number of properties down group VII: 
• physical properties; 
• the reactivity of the elements as 

oxidising agents; 
• the thermal stability of the hydride; 
• the reaction of the halide ions with 

silver nitrate followed by aqueous 
ammonia. 

 10A.19.7 Know that the elements of the first transition series (titanium to copper) 
have similar physical and chemical properties and relate this to their 
electronic structures. 

11A.22.2 Know the electronic configurations 
and the typical properties of the first-
row transition elements. 

8.13.1 Deduce a reactivity series for common 
metals based on their reactions with 
air, oxygen, water and dilute acids. 

10A.20.1 Know that metals can be arranged in order of reactivity according to their 
reaction with agents such as air, water and acids, and that this order is 
related to their position in the periodic table. 

 

 10A.20.2 List a number of alloys, including the common forms of steel, and their 
uses, and compare their properties with those of the metals from which they 
are made. 

 

3 hours 
Periodicity and 
the periodic table
 

3 hours 

Groups and the 
periodic table 
 

2 hours 

Metals and the 
periodic table 
 

1 hour 

Alloys 

 

8.13.13 Explain the physical properties of 
metals by the particle theory. 
 

10A.20.3 Explain, in terms of particle theory, why alloys are often much harder and 
more rigid than the pure metal from which they are predominantly made. 

 

Unit 10AC.3 



117 | Qatar science scheme of work | Grade 10 advanced | Unit 10AC.3 | Chemistry 3 © Education Institute 2005 

Activities 

Objectives Possible teaching activities Notes School resources 

Provide students with prepared cards relating to the elements. Each card should list the 
physical and chemical properties of an element on one side and its chemical symbol and 
electronic configuration on the other. You could provide cards for each of the alkaline earth 
metals, the halogens, the noble gases and/or any other groups you wish. Ask students to work 
in pairs and sort the cards into ‘families’ without looking at the back of the cards. Reveal the 
elements’ symbols and see how the ‘families’ the students have selected relate to a current 
periodic table and ask students to identify the link with electronic configuration. 

You will need to prepare a set of cards in 
advance. 

Enquiry skill 10A.3.3 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

Ask students to search the Internet or consult data books to plot graphs showing the variation 
with proton number of atomic radius, ionic radius, melting point and electrical conductivity. Ask 
them to identify any recurring periodic patterns. Develop a class definition of ‘periodicity’. Ask 
students to identify any trends across periods. 

Ensure students have the appropriate definitions for each of the properties above. Ask students, 
working in small groups, to develop an explanation of any trends they have identified (paying 
particular attention to proton number and electronic configuration) and to report back to the 
whole class. If necessary, have some help and hint cards available (e.g. giving the type of 
bonding in each of the elements). 

ICT opportunity: Use of the Internet. There are 
some particularly good websites providing data 
for this activity. The Royal Society of Chemistry 
has released an interactive periodic table that 
will automatically draw line graphs in a variety of 
formats. This is available on 
www.presentingscience.com/pt3 

 

Provide students with data relating to the reactions of elements of the third period (sodium to 
argon) with water, oxygen and chlorine. (You may wish to demonstrate the reaction of sodium 
with cold water and magnesium with steam.) Their task is to convert the data into a format that 
will be memorable. 

Provide students with photographs of oxides and chlorides of the third period. Ask them to 
research how these compounds react with water and then match these photographs with 
statement cards you have prepared about the nature of the reactions (e.g. a card saying ‘no 
reaction’). Give students a word equation for each reaction from which they can produce a 
balanced formula equation.  

Safety: The reaction of sodium with water can 
be violent. This teacher demonstration should be 
carried out behind a safety screens. Wear safety 
glasses and gloves. 

You will need to prepare a set of statement 
cards in advance. 

 

3 hours 

Periodicity and the 
periodic table 
Relate the periodic 
classification of Mendeleev to 
the electronic structure of the 
elements. 

Account qualitatively for the 
periodic trends in atomic 
radius, ionic radius, melting 
point and electrical 
conductivity of the elements 
and show how these 
properties are periodic. 

Describe trends in the 
reactions, if any, of the 
elements of the third period 
(sodium to argon) with water, 
oxygen and chlorine, and of 
the resulting oxides and 
chlorides with water. 

Predict the characteristic 
properties of an element in a 
particular group using 
knowledge of periodicity in 
the properties of elements. Provide students with information relating to group IV elements, except germanium. Explain that 

this is the data that Mendeleev had available to him and that he believed there was an 
undiscovered element, which he named eka-silicon, between silicon and tin. Ask students to 
use the information given to predict the properties of the missing element. Reveal the actual 
properties of germanium to see how close their predictions were.  
 

Enquiry skill 10A.2.1  
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Objectives Possible teaching activities Notes School resources 

3 hours 

Groups and the periodic 
table 
Describe trends in the 
physical and chemical 
properties of the elements, 
and their simple compounds, 
within groups I, II, VII and 
VIII, and account for these 
trends in terms of electronic 
structure. 

Know the common uses of 
elements and compounds in 
groups I, II, VII and VIII, and 
relate these to their 
properties. 
 

Divide the class into four groups (or eight if the class is large). Ask each group of students to 
research the physical and chemical properties of one of groups I, II, VII and VIII, and to relate 
these properties to the electronic structures. Each group of students should then give a 
presentation to the rest of the class to teach the topic. 

Now give students a list of the uses of elements and their compounds from groups I, II, VII and 
VIII and ask them to carry out a matched pair activity, matching the uses of the elements and 
compounds to the properties discovered in their research. Ask them to explain each of their 
choices. 

Enquiry skills 10A.1.4, 10A.2.2  

2 hours 

Metals and the periodic 
table 
Know that the elements of the 
first transition series (titanium 
to copper) have similar 
physical and chemical 
properties and relate this to 
their electronic structures. 

Know that metals can be 
arranged in order of reactivity 
according to their reactions 
with agents such as air, water 
and acids, and that this order 
is related to their position in 
the periodic table. 
 

Provide data relating to the properties of the first transition series. Ask students to use this data 
to establish a link between elements’ properties and their electronic configurations. 

Review the reactivity series of metals with the class. Ask students to colour-code the periodic 
table, using different colours for different reactivity patterns (e.g. does not react with air). 
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Objectives Possible teaching activities Notes School resources 

Provide students with a list of uses for different steels and an information sheet on how different 
elements in steel affect the properties of the steel. Ask students to go through the uses of steel 
and to decide what the desired properties are for each one. They should then write next to the 
use which elements need to be present in that steel to enable it to perform. 

At this stage present students with the specifications for a number of different steels. Then they 
can match each steel to a composition. This task may be carried out individually or in small 
discussion groups. 

  1 hour 

Alloys 
List a number of alloys, 
including the common forms 
of steel, and their uses, and 
compare their properties with 
those of the metals from 
which they are made. 

Explain, in terms of particle 
theory, why alloys are often 
much harder and more rigid 
than the pure metal from 
which they are predominantly 
made. 
 

Do the following demonstration to show why alloys are usually more rigid and harder than the 
principal metal from which they are made. Place some ball bearings (all the same size) in a 
clear box. Show how the balls flow easily over each other. Add a few larger ball bearings 
(painted a different colour) to the box and demonstrate how this interrupts the flow of the ball-
bearings. Ask students to relate this to what happens in metals and alloys. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

a. Using the graph on the right, explain what periodicity is. 

b. Explain why this example of periodicity occurs. 

 

 

  

From G. Burton, 2000, Salters Advanced Chemistry, Chemical Ideas, 2nd edn,  
Heinemann, p.249 
 

 

Explain, using diagrams, why the addition of manganese to a steel causes the steel to become 
harder. 

  

Dimitri Mendeleev predicted the existence of an element between silicon (Si) and tin (Sn) in 
group IV of the periodic table. He called this missing element ‘eka-silicon’. Below are some of 
the properties of silicon and tin. Complete the table with predictions for the missing properties of 
eka-silicon. 
 

 Eka-silicon Silicon Tin 

Appearance  grey solid silvery grey solid 

Ar  28 118.7 

Density (g cm–3)  2.33 7.3 

Reaction with 
water 

 none none 

Oxide (MO2)  solid, acidic solid, amphoteric 
 
 

 
 

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

 

Explain why the transition metals all display variable oxidation states. 
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