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The Material World: Chemistry

Teacher: Summer Stice 

	YEAR
	LEVEL
	DURATION

	10-11
	5-6
	2-3 weeks


	Strand 
	Achievement Objectives 

	The material world 
	Investigating in Science
Students will develop and carry out investigations that use a variety of approaches. Variables will be considered and logical and justifiable conclusions drawn. 

Communicating in Science
Students will use a wide range of scientific vocabulary, symbols and conventions (including diagrams, graphs and formulae).
Students will apply their understanding of science to evaluate both popular and scientific texts (including visual and numerical literacy). 

Making Sense of the Material World 

Level 5
Chemical reactions. Students will explore and investigate chemical reactions of a range of substances and identify these occurring in everyday substances.
Particles. Students will develop an understanding of the nuclear atom model. Students will distinguish between elements and compounds at the particle level and represent them in appropriate ways. 

Level 6
Properties of materials. Students will identify patterns and trends in the properties of a range of substances and apply this information to how these substances are used and issues arising from their use.
Chemical reactions. Students will observe and classify a range of chemical reactions and factors that affect these. Students will explore ways in which chemical reactions have been used to address issues and needs in society.
Particles. Students will use collision theory to explain the rate of chemical reactions. Develop an understanding of atoms, ions and molecules and this appropriate representation. 

	Language and Content Learning Outcomes 

	The students will be able to use the 'language' of chemists (the symbols of elements and formulae of simple molecules and compounds; connectives to give explanations; the present, imperative and passive voice in written text) to: 

· define and use key vocabulary; 

· explain the difference between an element and an ion; 

· investigate familiar substances and describe, using the concept of particle nature of matter, how they may exist as solids, liquids and gases; 

· distinguish between, elements, compounds and mixtures using simple chemical and physical properties; 

· describe a simple model of the atom; 

· apply their knowledge of chemical and physical properties of substances to investigate their safe and appropriate use in the home and the community; 

· investigate some important types of substances and the way they change chemically in everyday situations; 

· write word equations and chemical/symbol equations for the reactions between metals and acids, metals and water and metals and oxygen; 

· give explanations for the uses of metals in industry; 

· research and describe how selected materials are manufactured and used in everyday goods and technology. 

How the Language Learning Outcomes will be Achieved: 
Teacher will: 

· gather information about the language backgrounds and topic-specific knowledge of students; 

· provide an open, relaxed environment that promotes questioning; 

· allow students to use their first language for brainstorming activities; 

· use a variety of language-based tasks to teach the chemistry content; 

· model the correct use of vocabulary and grammatical structures; 

· use models to explain how to structure longer written responses; 

· offer authentic opportunities to use chemical language; 

· encourage the use of cooperative skills to solve problems in groups. 

Key Words: 

Atomic structure - matter, atom, proton, positive, atomic number, neutron, neutral, nucleus, atomic mass, electron, negative, electron shell, electron arrangement, equilibrium, element, ion, monatomic ion, polyatomic ion, compound, molecule, mixture, group (on periodic table), period (on periodic table), ionic bond, covalent bond, metal, non-metal, formula, symbol, substance. 

Reactions of metals - reaction , reactivity series, hydrogen ion, oxide ion, hydroxide ion, metal chloride, metal sulphate, balanced equation, word equation, symbol equation, properties (of metals), physical properties (lustre, thermal conductivity, electrical conductivity, ductility, malleability), chemical properties (unreactive, stable, reactive) 
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NCEA Link 

	Assessment: 
	Non moderated assessment for US 6325
Self-made chemistry exams (see below)
Previous NCEA exams on website 

	Achievement Standards: 
	Aspects of Chemistry (AS 90189) Level 1 

	Unit Standards: 
	Investigate factors that affect the rate of a chemical reaction (US 6325) Level 1 


Introduction 

This unit includes resources related to some of the achievement objectives for Level 1 Achievement Standard 90189 - Aspects of Chemistry. This is intended as an outline and is by no means an exhaustive sequence of lessons. Teachers should add or delete tasks as the abilities of their students demand. Students should develop the competencies of self management, relating to others, using language, symbols and texts, participating and contributing, and thinking throughout the unit. 

 TEACHING AND LEARNING ACTIVITIES 

By the end of this sequence of lessons, students should know the structure of atoms, the layout of the periodic table, how and why ions form, how to write formulae for ionic compounds, the general equations for the reaction of metals with oxygen, water and acids and what affects the rate of those reactions. 

	Lesson 
	Lesson Focus - Activity Outline 
	  

	Pre-unit work 
	Preparing for learning 
By tapping into what students already know, teachers help with the learning process. This is because learning happens when new information is related to what is already known. Strategies that can be used for making links to prior knowledge: 

1. KWLH - Students complete a 3 x 4 vocabulary definitions grid before and after reading ( What I Know/What I want to Learn/What I have Learned/ How I Learned it) . The students should share their responses in small groups and with the class. 

2. Brainstorming - students draw a mind map or concept map with all that they know about a topic before they begin. This task can be done at the end of a unit to show the students how much they have learned, as they should be able to make much more detailed maps with more thorough connections upon completing a unit. 

3. Definitions activity - Students are given a list of vocabulary with three columns. Column 1 has the vocabulary words (no more than ten), column 2 is titled "First definition" and column 3 is titled "Revised definition". 

4. Or you could use think, pair, share or a structured overview. 

Including prior knowledge discussions in another language 
Allow students to sit in groups that speak the same first language so they can use it to complete the activity.
	  

Principle 1

	Lesson 1
	Language and Learning Outcome
Build understandings of chemistry concepts and vocabulary through talk. 

Teaching and Learning activities 
Prior knowledge and skills
The students will share their language experiences and evaluate what they know about chemistry already. They complete a personal inventory and the first column of the Aspects of Chemistry Checklist. 
Determine whether you agree with these statements. For those you agree with, put a tick into the box. 
Beginning of unit 
Middle of unit 
End of unit 
I read questions thoroughly and know what I am being asked to talk about on exams. 
  
  
  
I know the names, locations and charges of the three subatomic particles of an atom. 
  
  
  
I know how many electrons can fit into each electron shell in the electron cloud. 
  
  
  
I can write electron arrangements for the first twenty elements on the periodic table. 
  
  
  
I understand why the elements in the periodic table are arranged into the groups(columns) and periods (rows) they are found in. 
  
  
  
I know which types of elements form positive and negative ions. 
  
  
  
I can explain why an element forms a positive or negative ion. 
  
  
  
I can explain the difference between an element, a compound and a mixture. 
  
  
  
I can draw a model of an atom when given the atomic number and atomic mass. 
  
  
  
I understand the difference between ionic and covalent bonds. 
  
  
  
I know how to use ions to write ionic compound formulae. 
  
  
  
I can write formulae for metal salts in all three ratio patterns: AB , A 2 B and AB 2 
  
  
  
I know the difference between a word equation and a symbol equation. 
  
  
  
I can balance symbol equations. 
  
  
  
I have memorised the general equations for the reaction of metals with oxygen, acid and water. 
  
  
  
I know the general equations for the reaction of metal compounds (oxides, hydroxides, carbonates & hydrogen carbonates) with acid. 
  
  
  
I know the difference between physical and chemical properties of metals. 
  
  
  
I know the properties of Na, Ca, Mg, Al, Zn, Fe, Pb & Cu and how they affect the metals' uses. 
  
  
  
I can explain what the colours of universal indicator and litmus paper say about pH. 
  
  
  
I can describe a neutralisation reaction. 
  
  
  
I know that only rusting requires oxygen and moisture and that it is a term used only for oxidation of iron. 
  
  
  


The language focus will be on finding out and building students' vocabulary knowledge as they create a structured overview of the topic from a given word list. It is advisable to limit the number of vocabulary at the beginning and give an outline of how the structured overview should look for students to fill in and build upon.
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Vocabulary - matter, atom, atomic number, balanced charges, unbalanced charges, atomic mass, protons, positive, neutrons, neutral, nucleus, electrons, negative, electron shell, ion, element, electron arrangement. 


	 

Principle 2, 3 

  

Principles 1, 5

	Lesson 2 
	Language and Learning Outcome 

Listen with understanding to key chemistry words and ideas.
Write definitions of chemistry words. 

Teaching and Learning activities 

Teach the structure of the atom. Use parts of this PowerPoint, or use it as a revision exercise. The language focus will be on the vocabulary related to the structure of an atom and how ions form. As students view parts of the presentation, they could write a list of vocabulary words and definitions. Some students may require a grid with words that they should define. Model the first definition on the board. Alternatively, there could be jumbled definitions where the students need to find the matching word while viewing the presentation.
Grid
Matter

A solid

A liquid 

A gas

A physical change

A chemical change

An element

An atom 

A proton

An electron

A neutron

Atomic number

Atomic mass

An electron cloud

An electron shell

An ion

Chemical reactions

Chemical equations

A compound

A mixture

A solution


	 

Principle 2, 3 

 

Principles 4, 6

  

	Lesson 3 
	Language and Learning Outcome 

Build understanding of electrons.
Use the symbols and names of the first twenty elements of the periodic table. 

Teaching and Learning activities 
Electron arrangement and forming ions
The students will learn about the number of electrons that are found in each electron shell and how the number of electrons in the outer shell determines the ion that forms. Students will complete an information transfer chart as they interact with a periodic table. The language focus will be on continued practice of vocabulary covered in previous lessons and use of the symbols and names of the first twenty elements of the periodic table. Ions form because the 
Information Transfer Cart: Periodic Table Practice
Matter: anything that has mass and takes up space.
Atom: the smallest particle of matter. Atoms have three sub-atomic particles; protons (+), electrons (-) and neutrons.
Element: a balanced atom; the number of electrons equals the number of protons. Elements are atoms with names.
Ion: an unbalanced atom; the number of electrons is not equal to the number of protons. Ions are charged atoms. 

Element Name 
Symbol 
Atomic number 
Number of protons 
Number of electrons 
Electron arrangement 
Ion formed (Name & symbol) 
Ion electron arrangement 
  

H 
  

  

  

  

  

  

  

He 
  

  

  

  

  

  

  

Li 
  

  

  

  

  

  

  

Be 
  

  

  

  

  

  

  

B 
  

  

  

  

  

  

  

C 
  

  

  

  

  

  

  

N 
  

  

  

  

  

  

  

O 
  

  

  

  

  

  

  

F 
  

  

  

  

  

  

  

Ne 
  

  

  

  

  

  

  

Na 
  

  

  

  

  

  

  

Mg 
  

  

  

  

  

  

  

Al 
  

  

  

  

  

  

  

Si 
  

  

  

  

  

  

  

P 
  

  

  

  

  

  

  

S 
  

  

  

  

  

  

  

Cl 
  

  

  

  

  

  

  

Ar 
  

  

  

  

  

  

  

K 
  

  

  

  

  

  

  

Ca 
  

  

  

  

  

  

Students should be taught about the information that can be obtained from the periods (rows show the number of shells) and groups (columns show the number of electrons in the outer shell) on the table. For more able students, challenge them to determine what is similar about most of the positive ions. Be sure to explain that, in general, metals form positive ions and non-metals form negative ions. (Exception: hydrogen is a non-metal that forms a positive ion due to one electron in the valence shell.)
	 

Principles 2, 3

  

  

Principle 5

	Lesson 4 
	Language and Learning Outcome 
Learn and use the names of ions.
Use contextual clues and prior knowledge to complete a reading/writing task. 

Teaching and Learning activities 
Writing ionic formulae 
This skill requires knowledge of the names of ions and equilibrium within a compound. The main language focus will be on learning and using the names of ions, but students will use the context of sentences to complete an interactive cloze. This task will help students understand why compounds form. 
Interactive Cloze: Forming Compounds

Elements are made up of atoms. They have the same number of ____________ and electrons. Ions are unbalanced ____________. In other words, an ion is an __________ that is charged. They have different amounts of protons and ____________. 

Ions form because atoms like to have a full ____________ shell. They will gain or lose ____________ to complete their outermost shell. Metals always give away electrons to become ____________ ions, whereas non-metals gain electrons to become ____________ ions. 

If two or more atoms ____________ bound together, we call this a molecule. Molecules can also be compounds if there are more ___________ two types of elements bound together. 

Compounds can form bonds in two ways: 

1. By sharing electrons to make a full outer shell (Covalent bond)or 

2. By being attracted to one another due to oppositely charged ions (Ionic bond). 

Here's an easy trick for knowing what type of bond there is! 
If the elements in the compound are all non-metals, the bonding is covalent and the ____________ are shared in the outer shell. 
If the compound has a metal and a non-metal, the bonding is ionic and the ions are only ____________ near each other because the opposite charges attract to one another. 

Students will have a reason to use the names of the ions when they play a barrier game. 
Barrier Game: Ionic Compounds 

Students work in pairs to complete this SPEAKING task. 

1. Cut the paper so that Lists One and Two are separate from one another. 

2. Give List One to one student and List Two to the other. 

3. Students do not show each other their list! 

4. Students take turns explaining the number of each type of ion they have in their compound. 

5. The students decide whether they have the same compound. 

6. Students complete the summary sheet after they do the task. 

List One 
  

List Two 
1. Na2S 

  

  

1. Na2SO4 

2. CaCl2
  

  

2. MgCl2
3. H2SO4 

  

  

3. H2SO4
4. BeOH 

  

4. Be2O 

  

5. AlF3 

  

5. AlBr3 

  

6. CuSO4 

  

6. CuS 

  

7. Fe2O3
  

7. FeO 

  

Summary Sheet 

After completing the speaking part of this task, students should work together to complete this summary of the task. 

This speaking task was ________________________ ______________________ because _____________ __________________________________________. 

We had ___________ ionic compounds that were the same and _____________ that were ____________. 

During the task, my partner and I had difficulty with __________________________________________. 

These are the names of the ionic ______________ we had in our lists: 

List One 

  

List Two 

1. 

  

  

1. 

2. 

  

  

2. 

3. 

  

  

3. 

4. 

  

  

4. 

5. 

  

  

5. 

6. 

  

  

6. 

7. 

  

  

7. 



Students will use a table of ions to complete several ionic formulae and name given formulae in a formula-writing task. If there is time, students could make flashcards that have the names of the elements and ions on the front side of the card and the corresponding symbols on the back of the card. It is also useful to get students to use the symbol side of their flashcards to put together oppositely charged ions and practise naming the compounds. 
Complete the word equations for the following reactions:


Metal
 +
Acid
 (
Salt
+    Hydrogen

1.  Copper +  Hydrochloric acid 
(   ______________  ______________ + Hydrogen 

2.  Magnesium + ______________________   __________ 

( Magnesium sulfate + Hydrogen 

3.  ____________________ + __________________  _________ 

( Calcium chloride + Hydrogen 

4.  _____________________ + Sulfuric acid 

( Sodium _______________ + ______________

5.  Iron +  ___________________  __________ 
( _____________ nitrate + Hydrogen 


Carbonate
+
Acid
 (
Salt
+    Carbon dioxide    +    Water

6.  Calcium carbonate + Hydrochloric acid 

                               ( Calcium chloride + __________________ + Water

7.  ___________________ + Nitric acid 

( Magnesium ___________ + Carbon dioxide + Water

8.  ___________________ + Sulfuric acid 

( Sodium sulfate + __________________ + Water 

9. Copper carbonate + _______________

( ____________ sulfate + Carbon dioxide + Water

10. Aluminium ____________ + Hydrochloric acid 

(   __________  _________ +  ________ + _______


	  

Principles 2, 3

  

  

Principle 5

  

  

  

Principles 5, 6, 7

	Lesson 5 
	Language and Learning Outcome 
Read with understanding and report orally to others the understanding. 

Teaching and Learning activities 
Chemical Reactions 
The students will learn about chemical changes and what factors can affect the rate of a chemical reaction. The language focus will be on understanding texts that describe the factors that affect the rate of a reaction and selecting the correct information to complete a jigsaw activity. Students should begin the lesson by completing a concept map that describes the differences between physical and chemical changes in matter. It is assumed that students understood the differences in the arrangement of the atoms in the states of matter described in the PowerPoint in Lesson 2. 
[image: image4.png]



Rates of Reaction Jigsaw 
Outline the purpose and student instructions for the task before students move from their seats. 

Purpose : For students to work in groups to select appropriate information that will become notes on the topic. 

Student Instructions : 

1. Students form home groups of five people. 

2. Each student receives a jigsaw sheet to complete by the end of the lesson. 

3. Each person in the group chooses to become an expert on one of the factors ( temperature , surface area , concentration and use of catalysts ) that can change the rate of a reaction and collision theory. Create jigsaw sheets based on Rates of Reaction & Collision Theory 

4. The home group will break up and each student meets with the other students from the other home groups who have chosen the same factor. 

5. With members of other home groups, the students will discuss their factor and then complete a grid with the information required to understand how the factor changes the speed of the reaction. 

6. After the time for completing the grid is up, students return to their home groups. 

7. Experts in each home group explain their information so that everyone in the group can fill in the other sections of the grid. 

8. The teacher discusses the factors and clarifies any misunderstandings at the end. 

Students should complete practicals to strengthen their understanding of reactions and how the speed of the reaction can be changed.
	  

Principles 2, 3

 

Principle 4

  

  

  

  

  

  

  

Principles 5, 6

	Lesson 6 
	Language and Learning Outcome 
Listen to and understand instructions.
Collect and record data appropriately. 

Teaching and Learning activities 
Investigating how temperature affects the rate of the reaction 
The students will use theoretical knowledge to make a prediction as to how lowering the temperature of an acid will affect the amount of time it takes to dissolve a strip of magnesium. 

To introduce the practical, students will complete a skills flow - the teacher will need to create the visuals for this activity. 
Skills Flow: Temperature versus Rate of Reaction

Listen while your teacher reads the steps of the method. Place a circle next to the correct picture. 

[image: image5.png]
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With a partner, say what should be done at each step of the method. 

See the sample planning sheet for the steps of the method. 
Sample Planning Sheet
Student Name: 

1. Purpose of investigation (This may be an aim, testable question, prediction or hypothesis) 

To find out how changing the temperature of hydrochloric acid will affect the rate of its reaction with magnesium metal. 
2. Which variable will be changed? (This is the independent variable) 

The temperature of the acid. 
How will the independent variable be changed? 

One test tube with acid will be put in a cold water bath. A second test tube will be put in a hot water bath. 
Give a suitable range of values for this variable 

Cold water = 4-7 degrees; Hot water = 60-70 degrees 
3. Which variable will have to be measured or observed in order to get some data or information from the investigation? (This is the dependent variable) 

The time for the reaction to be complete. 
How will the dependent variable be measured? 

The reaction will be timed with a stop watch. The time will start when the metal contacts the acid and will be stopped when the metal stops fizzing and bubbling. 
4. Other variables that need to be controlled to make your results more accurate. 

Other variables 

Describe how this variable will be controlled or measured. 

Surface area 
The pieces of magnesium will be measured with a ruler and be 2 cm long. 
Concentration 
The hydrochloric acid used at both temperatures will be 1M. 
Volume of acid
The acid will be measured with a measuring cylinder. Each trial will use 5 mL of acid. 
5. How will you ensure that your results are reliable? 

There will be two trials at each temperature. The results of the multiple trials will be averaged. 
6. Use the information on this planning sheet to write a detailed, step-by-step method for your investigation. 

METHOD: 

1. Half fill a 250 mL beaker with ice and cold water. 

2. Measure 5 mL of HCl (1 mol/L) in a measuring cylinder. 

3. Transfer the acid to a dry test tube. 

4. Place the test tube the beaker of ice water and allow the acid to acclimate to the temperature. 

5. Using a thermometer, measure the temperature of the acid by placing the thermometer in the acid. 

6. Record this temperature in the data table. Do not begin the experiment until the temperature of the acid has stabilised. 

7. Measure a 2 cm strip of Mg. 

8. Begin the stopwatch as the strip contacts the acid in the test tube at the required temperature. 

9. Continue timing the reaction until the bubbling stops. 

10. Stop the timer and record the rate of reaction in the data table. 

11. Repeat steps 1-10, using a bath of boiling water. 

12. If time permits, repeat the experiment for each temperature and average the data. 

Investigation Report Sheet 

Student Name: 

Collated data 

  

  

Temperature (oC) 

Reaction Rate (s) 

Average Rate of Reaction 

Trial 1 

Trial 2 

  

  

 

  

  

  

  

  

  

 

  

  

Interpretation of data 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Conclusion 

  

  

  

  

Discussion 

Write a discussion of the investigation. This should include: 

· Any limitations of/problems with the investigation 

· The effect of other variables that you did not foresee 

· Difficulties in the use of the equipment 

· Limitations of the findings 

· Where relevant, any suggestions to these 

· Links to the related science topics or ideas. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Skills Flow 
Explain the purpose and student instructions to the students orally. 
Purpose: Students use all four modalities of language as they prepare for the experiment. 

Student Instructions: 
1. Listen to the teacher's description of each step of the experiment and place a number in the box with the picture that depicts the step they heard described (the pictures will need to be drawn in out of order in the blank boxes provided on the sheet). LISTENING SKILLS 
2. In small groups, the students repeat the method of the experiment, using pictures to guide them. SPEAKING SKILLS 
3. After clarifying the steps in their groups, students write the steps of the method in order. WRITING SKILLS 
4. Finally, they listen to the method read out by the teacher again and correct any errors in the method they re-created using the pictures. READING SKILLS 
Note to the teacher: The whole process can be completed in ten to fifteen minutes. It is important that all of the steps are completed and that the listening and speaking happens first . Students should not be copying the method as it is read out the first time. Often it is helpful to have the students fold the sheet over so they can see the pictures only for the first two steps.
	  

Principles 2, 3

  

 

 

Principle 6

	Lesson 7 
	Language and Learning Outcome 
Use the names of compounds in word equations that follow the pattern of three general word equations: metal + acid [image: image17.png]


metal salt + hydrogen gas; metal + water [image: image18.png]


metal hydroxide + hydrogen gas; metal + oxygen [image: image19.png]


metal oxide. 

Teaching and Learning activities 
Chemical reactions (word equations) 
The students will learn about how elements and compounds interact to form new substances. It is useful to directly teach the students about these general equations. Remind the students about ions and explain that when the metal element comes in contact with the other reactant, the positive metal ions are attracted to the negative ions from the other reactant. 

Students will complete a simple worksheet and a more advanced one to practise word equations that follow the general patterns established earlier in the lesson. Students could also make flashcards with the names of the reactants, products, + s and [image: image20.png]


. They could then manipulate the cards to show the word equations.
Simple Worksheet

Complete the word equations for the following reactions: 

Metal + Acid [image: image21.png]


Salt + Hydrogen 

1. Copper + Hydrochloric acid [image: image22.png]


______________ ______________ + Hydrogen 

2. Magnesium + ______________________ __________ [image: image23.png]


Magnesium sulphate + Hydrogen 

3. ____________________ + __________________ _________ [image: image24.png]


Calcium chloride + Hydrogen 

4. _____________________ + Sulfuric acid [image: image25.png]


Sodium _______________ + ______________ 

5. Iron + ___________________ __________ [image: image26.png]


_____________ nitrate + Hydrogen 

Carbonate + Acid [image: image27.png]


Salt + Carbon dioxide + Water 

6. Calcium carbonate + Hydrochloric acid [image: image28.png]


Calcium chloride + __________________ + Water 

7. ___________________ + Nitric acid [image: image29.png]


Magnesium ___________ + Carbon dioxide + Water 

8. ___________________ + Sulfuric acid [image: image30.png]


Sodium sulphate + __________________ + Water 

9. Copper carbonate + _______________ [image: image31.png]


____________ sulphate + Carbon dioxide + Water 

10. Aluminium ____________ + Hydrochloric acid [image: image32.png]


__________ _________ + ________ + _______ 

[image: image33.png]Hydrochlori acid > chloride salt
Sulfuric aid > sulfate salt
Nitre acid > nitrate salt




Advanced Worksheet

Metals
Acids
Ca
Calcium
HCl Hydrochloric acid [image: image34.png]


chloride (Cl-) 
Na
Sodium
H2SO4 Sulfuric acid [image: image35.png]


sulphate (SO42-) 
Cu (II)
Copper (II)
HNO3 Nitric acid [image: image36.png]


nitrate (NO3-) 
Fe (II)
Iron (II)
CH3COOH Ethanoic acid [image: image37.png]


ethanoate (CH3COO-) 
Fe (III)
Iron (III)
 
Mg
Magnesium
 
Reaction of metals 
   REACTANTS          PRODUCTS 
Metal + Acid [image: image38.png]


Salt + Hydrogen (g) 
Metal + Water [image: image39.png]


Metal hydroxide + Hydrogen (g) 
Metal + Oxygen [image: image40.png]


Metal oxide 
Reaction of metal compounds with acids 
     REACTANTS            PRODUCTS 
Metal oxide + Acid [image: image41.png]


Salt + Water 
Metal hydroxide + Acid [image: image42.png]


Salt + Water 
Carbonate + Acid [image: image43.png]


Salt + Carbon dioxide (g) + Water 
Hydrogen carbonate + Acid [image: image44.png]


Salt + Carbon dioxide (g) + Water 
Complete the following word equations for reactions of metals: 

1. Copper + Hydrochloric acid [image: image45.png]


______________(II) ______________ + Hydrogen (g) 

2. Magnesium + ______________________ __________ [image: image46.png]


Magnesium ethanoate + Hydrogen (g) 

3. ____________________ + __________________ _________ [image: image47.png]


Calcium chloride + Hydrogen (g) 

4. _____________________ + Sulfuric acid [image: image48.png]


Sodium _______________ + Hydrogen (g) 

5. Iron + ___________________ __________ [image: image49.png]


_____________(III) nitrate + Hydrogen (g) 

6. Magnesium + Water [image: image50.png]


_____________ _______________ + Hydrogen (g) 

7. Copper + __________________ [image: image51.png]


Copper (II) hydroxide + Hydrogen (g) 

8. _____________________ + __________________ [image: image52.png]


Calcium hydroxide + Hydrogen (g) 

9. _____________________ + Water [image: image53.png]


Iron_______________ + Hydrogen (g) 

10. Sodium + _________________ [image: image54.png]


____________ _______________ + Hydrogen (g) 

11. Magnesium + Oxygen [image: image55.png]


_____________ _______________ 

12. Copper + ____________________ [image: image56.png]


Copper (II) oxide 

13. _____________________ + __________________ [image: image57.png]


Calcium oxide 

14. _____________________ + Oxygen [image: image58.png]


Iron (II)_______________ 

Complete the following word equations for reactions of metal compounds: 

Metal oxide + Acid [image: image59.png]


Salt + Water 

15. Magnesium oxide + Hydrochloric acid [image: image60.png]


Magnesium chloride + __________________ 

16. ________________________ + Sulfuric acid [image: image61.png]


Copper (II) sulphate + Water 

17. Calcium oxide + ___________________________ [image: image62.png]


Calcium nitrate + _________________ 

18. _________________________ + Ethanoic acid [image: image63.png]


Iron (II) ___________________ + Water 

Metal hydroxide + Acid [image: image64.png]


Salt + Water 

19. Calcium hydroxide + Hydrochloric acid [image: image65.png]


Calcium chloride + __________________ 

20. ________________________ + Nitric acid [image: image66.png]


Iron (III) nitrate + Water 

21. Copper (II) hydroxide + ______________________ [image: image67.png]


Copper (II) sulphate + _________________ 

22. _________________________ + Ethanoic acid [image: image68.png]


Magnesium ___________________ + Water 

Carbonate + Acid [image: image69.png]


Salt + Carbon dioxide (g) + Water 

23. Calcium carbonate + Hydrochloric acid [image: image70.png]


Calcium chloride + __________________(g) + Water 

24. ___________________ + Nitric acid [image: image71.png]


Magnesium ___________ + Carbon dioxide (g) + Water 

25. ______________________ + Ethanoic acid [image: image72.png]


Sodium ethanoate + __________________ + Water 

26. Copper (II) carbonate + _______________[image: image73.png]


 ____________ sulphate + Carbon dioxide (g) + Water 

Hydrogen carbonate + Acid (bicarbonate) [image: image74.png]


Salt + Carbon dioxide (g) + Water 

27. Sodium hydrogen carbonate + Sulfuric acid [image: image75.png]


________________ ____________ + Carbon dioxide (g) + Water 

28. Copper bicarbonate + ____________ ________ [image: image76.png]


copper (II) nitrate + _________________ + Water 

29. Iron ___________________+ Hydrochloric acid [image: image77.png]


______________(II) ____________ + Carbon dioxide (g) + Water 

30. _______________ bicarbonate + Ethanoic acid [image: image78.png]


Magnesium _______________+ Carbon dioxide (g) + Water 

Create a few word equations of your own and have a friend try to complete them!!! 
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Principle 7

	Lesson 8 
	Language and Learning Outcome 
Write the ionic formulae that correspond to the correct reactants and products in a chemical reaction. 

Teaching and Learning activities 
Chemical reactions (symbol equations) 
The students will learn to convert word equations into symbol equations. Students will complete a worksheet that requires both word and symbol equations. Upon successfully learning to convert between word and symbol equations, students should be instructed in balancing equations to ensure that there are the same numbers of atoms on both sides of the equation.
Worksheet: More Metal Reactions Practice

Complete the following word equations and underneath, write the chemical formulae for the reactants and products. The first one for each type of reaction is done for you. 

1. Copper + Hydrochloric acid [image: image79.png]


Copper(II) chloride + Hydrogen (g) Cu + HCl [image: image80.png]


Cu Cl2 + H2
2. Magnesium + Ethanoic acid [image: image81.png]


___________________ + ______________ __________ + ___________ [image: image82.png]


___________________ + ______________

3. ___________ + _____________ _________ [image: image83.png]


Calcium chloride + Hydrogen (g) ____________ + ______________________ [image: image84.png]


_____________ + __________

4. _______________ + Sulfuric acid [image: image85.png]


Sodium _______________ + Hydrogen (g) _______________ + __________[image: image86.png]


 _____________________ + ___________

5. Zinc + Hydrochloric acid [image: image87.png]


_____________________ + _______________ _________ + _________ [image: image88.png]


_____________________ + ____________

6. Magnesium + Water [image: image89.png]


Magnesium hydroxide + Hydrogen (g) Mg + H2O [image: image90.png]


Mg (OH)2 + H2
7. Copper + __________________ [image: image91.png]


Copper (II) hydroxide + Hydrogen (g) _______+ __________________ [image: image92.png]


________________ + __________

8. _______________ + __________________ [image: image93.png]


Calcium hydroxide + Hydrogen (g) _______________ + __________________ [image: image94.png]


______________ + _________

9. Iron + ________________ [image: image95.png]


Iron (III) hydroxide + Hydrogen (g) ___________ + ________________ [image: image96.png]


______________ + _____________

10. _________________ + Water [image: image97.png]


Soduim hydroxide + Hydrogen (g) __________________ __ + ____________ [image: image98.png]


NaOH + ___________

11. Magnesium + Oxygen [image: image99.png]


Magnesium oxide Mg + O2 [image: image100.png]


MgO
12. Copper + ____________________ [image: image101.png]


Copper (II) oxide _________ + _____________________[image: image102.png]


 _______________

13. _____________________ + __________________ [image: image103.png]


Calcium oxide _______________________ + __________________ [image: image104.png]


______________

14. _____________________ + Oxygen [image: image105.png]


Iron (II)_______________ ________________________ + O2 [image: image106.png]


___________________

15. Magnesium oxide + Hydrochloric acid [image: image107.png]


Magnesium chloride + Water MgO + HCl [image: image108.png]


MgCl2 + H2O
16. ________________________ + Sulfuric acid [image: image109.png]


Copper (II) sulphate + Water ___________________________ + __________ [image: image110.png]


______________ + _________

17. Calcium oxide + _________________ [image: image111.png]


Calcium nitrate + _________________ _______________ + ________________ [image: image112.png]


____________ + _________________

18. ____________ + Ethanoic acid [image: image113.png]


Iron (II)_______________ + Water _______________ + ___________ [image: image114.png]


____________________ + _____________

19. Calcium hydroxide + Hydrochloric acid [image: image115.png]


Calcium chloride + Water Ca (OH)2 + HCl [image: image116.png]


CaCl2 + H2O
20. ____________________ + Nitric acid [image: image117.png]


Iron (III) nitrate + Water _______________________ + ____________ [image: image118.png]


___________ + ____________

21. Copper (II) hydroxide + _______________ [image: image119.png]


Copper (II) sulphate + _________ ____________________ + _______________ [image: image120.png]


_______________ + __________

22. _____________ + Ethanoic acid [image: image121.png]


Magnesium ______________ + Water ________________ + ___________ [image: image122.png]


________________________ + _________

23. Calcium carbonate + Sulfuric acid [image: image123.png]


Calcium chloride + Carbon dioxide + Water CaCO3 + H2SO4 [image: image124.png]


CaCl + CO2 + H2O
24. ___________ + Nitric acid [image: image125.png]


Magnesium _________ + Carbon dioxide + Water _______________ + ________ [image: image126.png]


__________________ + ___________ + _____

25. _____________ + Ethanoic acid [image: image127.png]


Sodium ethanoate + ___________ + Water _________________ + ___________[image: image128.png]


 ______________ + ___________ + _____

26. Copper(II) carbonate +_____________[image: image129.png]


___________ sulphate + Carbon dioxide + Water _______________ + ___________ [image: image130.png]


______________ + __________ +_____

27. Sodium bicarbonate + Sulfuric acid[image: image131.png]


 Sodium sulphate + Carbon dioxide + Water NaHCO3 + H2SO4[image: image132.png]


 Na2SO4 + CO2 + H2O
28. Copper bicarbonate + ____________ ________ ________________ + _____________________ [image: image133.png]


copper (II) nitrate + _________________ + Water ______________ + _________________ + ________________

29. Iron ___________________+ Hydrochloric acid ________________ + _____________________ [image: image134.png]


______________(II) ____________ + Carbon dioxide (g) + Water ____ ________ ____ + _____________ + _____

30. _______________ bicarbonate + Ethanoic acid ________________ + _____________________ [image: image135.png]


Magnesium _______________+ Carbon dioxide (g) + Water ___________________________ + ______________ + ________
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Principle 7

	Lesson 9 
	Language and Learning Outcome 
Read and extract important information from an unfamiliar text.
Understand how metals are used in industry. 

Teaching and Learning activities 
Uses of metals 
The students will get an introduction into how metals are used in industry. The language focus will be on reading and extracting important information from an unfamiliar text. Students will be given a vocabulary jumble to get them interested in what the topic might be. 

Level 1 
Quantities
Component
Alloys
Organisms 
Applications
Resistance

Level 2 
Indispensable
Haemoglobin
Consumption
Transmission
Galvanizing 

What will the article be about?
How could all of these words be linked? 

  

  

  

  

  

Topic: USES OF METALS 

  

  

  

Vocabulary Jumble (From ‘Building Blocks’ - Helen Nicholls)
Give students the purpose and instructions orally and in written form. 

Purpose: 
This activity will help you to: 

· check that you know the sound, spelling and meaning of some key words for this topic; 

· use the key word list to predict what the text or topic will be about. 

Student Instructions: 
1. (While the Vocabulary Jumble OHT is on) 
Fold your arms and study the words on the OHT for TWO minutes. Try to remember all the words on List One so that you will be able to write them down later with correct spelling. Do the same for the Level Two words if you have time. 

2. ( After 2 minutes the Vocabulary Jumble OHT will be turned off) 
Now write down as many words as you can, trying hard to spell them all correctly. Put a tick next to each of the words you are confident that you know the meaning and spelling of. 

3. ( With Vocabulary Jumble OHT back on) 
Check all your words. Add any words that you missed and correct any spelling errors. 
Extension: Add at least ten more words that you think will be included in the text. 
After completing the vocabulary jumble, hand out the questions and read through them as a class.
 Question Sheet

Read the hand-out about the uses of metals. Find the following information about metals. 

1. Name the metals, in their pure form, that are used to make: 

a. Cooking utensils 

b. Electrical wiring 

c. Foil packing materials 

d. Magnets 

e. Space and auto industry 

f. Galvanizing iron 

g. Thermometers 

h. Decorating food as a thin foil 

2. Name the metals that are made into alloys to make: 

a. Air craft and auto industry parts 

b. Steel 

c. Bronze, brass and German silver 

3. Name the metal salts used to make: 

a. Edible salts 

b. Cement 

c. Baking soda (bicarbonate of soda) 

d. Soaps and washing detergents 

4. Write the symbols of all of the elements mentioned in the article and find their names on the periodic table: 

  

  

  

  

  

  

5. Write four new words from the article and what they mean in relationship to the uses of metals: 

  

  

  

  

  

Finally, hand out the readings or have a few copies available per group. It works well to make this a time challenge and offer a reward to the first English-speaking and ESOL teams to finish. 
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Principles 5, 6

	Lesson 10 
	Language and Learning Outcome 
Learn the new vocabulary associated with properties (physical properties - lustre, thermal conductivity, electrical conductivity, ductility, malleability; chemical properties - unreactive, stable, reactive) and selecting information from reference materials in order to complete an information poster about a selected substance. 

Teaching and Learning activities 
Research on properties of metals 
The students will learn about physical and chemical properties of metals. Students will use information charts - click here to see an example I-chart and a blank template - to organise their research. Either in groups or individually, students will be assigned a metal and will find out about the physical and chemical properties of that metal and the industrial uses of the metal in relation to those properties. An information poster will be made and presented to class. Students could complete a grid during presentations in order to have a written record of the uses of metals. 
Information Chart: A Method for Organizing Student Research

Name : Jo Student 
Topic: Energy 
Subtopic: What is kinetic energy?
 

What I already know: I don't know anything about it. 
 

 

Reference number
Information 
2
Kinetic energy is the energy contained in a moving mass or in a moving particle (a particle is a tiny bit of matter). If you could look close enough, or small enough, you would see that when anything is "happening", work is being done, or has been done, and something (mass), or a whole lot of little "somethings", are moving.
4
Kinetic energy is the energy of motion. Any object that is moving has kinetic energy. This category of kinetic energy will be used when the energy is contained in the motion of a single object or in the motion of a group of objects that act as a single object. 

Other types of energy are often classified as being a type of kinetic energy, since their energy is due to the motion, but there are more than one object involved.

5
The amount of kinetic energy an object has depends on its speed. The faster the object goes, the greater its kinetic energy. A cyclist and a bus may be traveling at the same speed, but the bus has more kinetic energy because it has a greater mass.
Key words: 

Kinetic, motion, active, mass, velocity, speed, squared
Other questions: 

What is the formula for calculating kinetic energy? 
E k = ½ mv 2 (from reference 4) 
Note: The reference numbers are related to a separate list where students have their bibliography information 

Blank Information Chart
Name:

 

Topic: 

 

Subtopic : 

 

What I already know : 

 

 

Reference number
Information 
1
 

 

 

2
 

 

 

3
 

 

 

Key words: 

Kinetic, motion, active, mass, velocity, speed, squared
Other questions: 

What is the formula for calculating kinetic energy? 
E k = ½ mv 2 (from reference 4) 
Note: The reference numbers are related to a separate list where students have their bibliography information 

Grid: Properties of Metals

Read the sheet about the properties of metals and fill in the grid with the appropriate information. Keep this grid for studying later. You need to have this information memorised for the external exams. 

Metal 
Physical properties 
Chemical properties 
Industrial uses 
Reason for uses 
Sodium 

(____) 

  

  

  

  

  

  

  

Calcium 

(____) 

  

  

  

  

  

  

  

Magnesium 

(____) 

  

  

  

  

  

  

  

Aluminium 

(____) 

  

  

  

  

  

  

  

Zinc 

(____) 

  

  

  

  

  

  

  

Iron 

(____) 

  

  

  

  

  

  

  

Lead 

(____) 

  

  

  

  

  

  

  

Copper 

(____) 

  

  

  

  

  

  

  

Note: Students need specific instruction on exam language. For example, Achievement level questions begin words like: describe, name, label, draw, and define. When students learn the language of exams, they are more capable of gearing their responses at the right level. 

Teachers should also focus on explicitly teaching students how to structure their responses. For Merit and Excellence level questions, students must be able to use connectives (because, therefore, nevertheless, however, so, in order to, which results in, etc . . .) when writing more complex responses on assessments. Sentence starters could be given along with several questions to model how students can rephrase the questions to begin their responses. 

Students should follow a logical order when giving longer answers. For example, they could begin by defining the main vocabulary required in the response. Then, they should explain how or why that idea or structure is important. For Excellence-level responses, students must be able to link together the two or more ideas presented in the question. This means students should give examples to support every explanation they give or claim they make. The more students practise the skill of writing a logical explanation paragraph, the more successful they will be. 

ASSESSMENT 
Formative assessments 
1. Atomic Structure Quiz (Lesson 3) 
            Name: _______________________ 

            Use the periodic table to draw an atomic model for the elements: 

[image: image136.png]



a. Beryllium (Be)
Protons = 4       Neutrons = 5       Electrons = 4 

  

  

  

  

  

                            Beryllium model       (A) 

b. Oxygen (O)
Protons = _____    Neutrons = ______    Electrons = 8 

  

  

  

  

c. Fluorine (F)
Protons = _____    Neutrons = ______    Electrons = _____ 

  

  

  

  

  

2. Periodic Table Quiz (Lesson 4) 
            Name: _______________________ 

1. Write the name of each element next to its symbol.

1. Ca

11. B

2. K

12. Ar

3. C

13. O

4. N

14. Cl

5. He

15. F

6. H

16. Al

7. Mg

17. S

8. P

18. Na

9. Li

19. Si

10. Be

20. Ne

2. Name the vertical columns on the periodic table: 



3. Explain how the elements in each column are related to each other. 







4. Name the horizontal rows of the periodic table: 



5. Describe what the elements in one row of the periodic table have in common. 







3. Ionic Compound and Equation Quiz (Lesson 8) 
         Name: _______________________ 

            [image: image137.png]Table of ions
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            Use the table of ions to write formulae for these compounds: 

1. calcium chloride 

2. magnesium hydroxide 

3. iron (II) fluoride 

4. sodium sulphate 

5. aluminium hydrogen carbonate 

            Complete these word equations and transform them into symbol equations: 

1. copper + hydrochloric acid [image: image138.png]


copper(II) __________ + ____________ 

2. magnesium + water [image: image139.png]


magnesium ________________ + ___________ 

3. sodium + oxygen [image: image140.png]


________________ ________________ 

4. iron (III) oxide + sulphuric acid [image: image141.png]


____________ ___________ + water 

5. aluminium carbonate + hydrochloric [image: image142.png]


___________ _________ + carbon + _______ dioxide 

Summative assessments 
Elements, Acids, Bases and Chemical Reactions Test:

Name: _______________________ 

1. Complete the following table with the appropriate answer for each element.

Name 
Symbol 
Atomic number 
Electron arrangement 
Ion formed 
Oxygen 
O 
8 
2,6 
O2- Oxide 
  
Mg 
  
2,8,2 
  
  
  
16 
  
S2- Sulfide 
Chlorine 
  
  
2,8,7 
  
  
K 
19 
  
  
Calcium 
  
  
2,8,8,2 
Ca2+ Calcium 
(A, M)

2. Discuss what an ion is and why one forms. Mention the names for negative and positive ions. 







(M)

3. Explain why Nobel gases do not react in terms of valence electrons. 







(E)

4. Acids and bases are special compounds with distinct characteristics. State whether the following compounds are acids or bases. (A, M)
HCl _________ NaOH _________ CaCO3 _________
KOH _________ Na2CO3 __________ H2SO4 _________
HNO3 _________ Mg(OH)2 __________ Al2S3_________ 

Circle the correct answer for the following questions. 

5. Which term refers to the amount of water present in a mixture of acid and water?
A. strength B. concentration C. power D. quantity 

6. Weak, dilute acids are contained in some foods. What do acids taste like?
A. bitter B. salty C. sweet D. sour 

7. Which of the following is a base?
A. baking soda B. lemon juice C. vinegar D. water 

8. Which of the following is an acid?
A. cooking oil B. lemon juice C. baking soda D. Janola 

9. Which of these gases relights a glowing ember?
A. hydrogen B. carbon dioxide C. oxygen D. nitrogen 

10. Which of thee gases gives a "POP" reaction?
A. hydrogen B. carbon dioxide C. oxygen D. nitrogen 

11. Which of the following would neutralise sulphuric acid?
A. vinegar B. sodium hydroxide C. nitric acid D. water 

12. Acids change the colour of litmus paper from:
A. red to blue B. blue to red 
C. yellow to blue D. blue to yellow 

13. Strong bases change to _____________ when universal indicator is added.
A. green B. purple C. red D. orange 

14. Weak acids are _____________ with universal indicator.
A. orange B. red C. green D. blue 

(A, M, E) 

[image: image143.png]Mention strong and weak
acids/bases and neutral.




15. Fill in the pattern of colours used to predict pH with universal indicator:
[image: image144.png]



  

  

(A, M)

16. Complete the table with the formula and name for each compound formed when the ions combine.

Ions 
Compound formed 
Name of compound 
Na2+ 
S2- 
NaS 
Sodium sulfide 
H+ 
NO3- 
  
  
Al3+ 
O2- 
  
  
Ca2+ 
OH- 
  
  
Mg2+ 
SO42- 
  
  
Li+ 
CO32- 
  
  
(A, M)

17. State which ions are attracted to form the following compounds:

Ions 
Compound 
K+ 
Cl- 
Potassium chloride 
  
  
NaOH 
  
  
Magnesium sulphate 
  
  
Li2 O 
  
  
Calcium nitrate 
  
  
Al2 (CO3 )3 
(A, M)

18. Match the following words to their definitions. 

Acid 
  
  
A 
A permanent change where a new substance is made. 
Base 
  
  
B 
A bond where eletrons are shared between nonmetals. 
Chemical change 
  
  
C 
A chemical that releases H + ions and tastes sour. 
Covalent bond 
  
  
D 
A compound changes state, but can change back. 
Indicator 
  
  
E 
A compound added to another, which then reacts. 
Ionic bond 
  
  
F 
A chemical that nuetralises an acid. 
Product 
  
  
G 
A chemical that can identify acids and bases.. 
Physical change 
  
  
H 
Reactant + Reactant [image: image145.png]


Product 
Reactant 
  
  
I 
A bond made by attraction of metal to nonmetal. 
Reaction 
  
  
J 
A substance made as the result of a reaction. 
(A, M)

19. A neutralisation reaction can follow either of these general reaction equations:
Base + Acid [image: image146.png]


Salt + Water
Carbonate + Acid [image: image147.png]


Salt + Carbon dioxide (g) + Water 

Complete the following word equations. Keep to the general examples given. 

a. Sodium hydroxide + Hydrochloric acid [image: image148.png]


Sodium chloride + ____________ 

b. Potassium ______________ + Nitric acid [image: image149.png]


Potassium nitrate + Water 

c. Calcium carbonate + Hydrochloric acid [image: image150.png]


Calcium chloride + __________ __________(g) + Water 

d. ___________________ + Sulfuric acid [image: image151.png]


Magnesium ___________ + Carbon dioxide (g) + Water 

(A, M)

20. Complete the following word equations using the general equation for a reaction between a metal and an acid: 

Metal + Acid [image: image152.png]


Salt + Hydrogen(g) 

a. Iron + Hydrochloric acid [image: image153.png]


____________(II) ____________ + Hydrogen (g) 

b. Magnesium + ______________ acid [image: image154.png]


Magnesium nitrate + ______________ 

c. ________________ + Ethanoic acid [image: image155.png]


Calcium ethanoate + Hydrogen (g) 

d. _______________ + Sulfuric acid [image: image156.png]


Sodium _______________ + Hydrogen (g) 

(M, E)
RESOURCES 
Electronic 
· Science Pages: Science Revision and Resources, Rates of Reaction & Collision Theory
This site has animations to demonstrate several of the factors that affect the rate of a reaction. 

· Doc Brown's Chemistry Clinic
The GCSE website provides notes about rates of reactions, as well as worksheets and quizzes to support learning. 
	





Hydrochloric acid ( chloride salt


Sulfuric acid ( sulfate salt


Nitric acid ( nitrate salt











