	Learning Planner

	Subject
	Chemistry
	Week
	1
	Duration
	
	Form
	  1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the scientific practices in chemistry using relevant acquired skills to solve problems as well as explaining the structure of the atom and its stability

	Learning Outcome(s)
	Use the knowledge and understanding of the scientific practices in chemistry to explain the structure of the atom as well as the stability of its nucleus

	Learning
Indicator(s)
	Describe chemical processes around us and their applications in everyday life

Discuss and explain safety rules and hazard symbols in the laboratory.

	Essential Question(s)  
	

 

	Pedagogical Strategies
	Digital learning, Talk-for-Life Learning, Collaboration and Communication

	Teaching & Learning Resources
	Videos, slides, pictures, charts, projector, labelled cards, computer or laptop. Household items with labels, Chemical containers with labels, Personal protective equipment (eye goggle, laboratory coat/apron, hand gloves), Flammable materials, Oxidizing materials, Hazard symbols, Prohibition signs.

	Key Notes on Differentiation

	Learning Tasks:
1.	Discuss and distinguish between the traditional branches of chemistry.
2.	Discuss the centrality of chemistry as a science discipline which is related to other science subjects.
3.	Draw flowcharts and pictures to summarize ways in which chemistry affects daily lives under the following headings: (Food and nutrition, Agriculture, Medicine, Transportation, Energy, etc.)

Pedagogical Exemplars:
Digital learning: 
a.   	Divide learners into mixed ability groups and show them video or slide/pictures on variety of natural and artificial phenomena that can be explained by chemistry. Visually impaired learners should be considered and alternative plans made for them.
b.   	Guide learners to discuss and distinguish among the traditional branches of chemistry. Ask questions and encourage all learners to talk in the group.
c.   	Using mixed ability groups, guide learners to draw flowcharts and pictures to summarize ways in which chemistry affects daily lives under the following headings: (Food and nutrition, Agriculture, Medicine, Transportation, Energy, etc.) 
Visually impaired learners should be considered and alternative plans made for them.


	Keywords
	Physical chemistry, applied chemistry, hazards, personal protective equipment



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1:
1. With clicker questions, define Chemistry.

Level 2: 
1. Distinguish between pure and applied chemistry.

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: 
1. With clicker questions, give two (2) examples of personal protective equipment used in the chemistry laboratory.

Level 2: 
1. With safety procedure processes explain why it isk not advisable to start a car in a closed garage?

Level 3: 
1. Mercury is a heavy metal used in illegal mining (galamsey) of gold in water bodies. It was accidentally released into a river body. In presentations, what are the possible implications on the health of the people in the community.

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
b)  

	Reflection & Remarks

	














	
	Learning Planner

	Subject
	Chemistry
	Week
	2
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the scientific practices in chemistry using relevant acquired skills to solve problems as well as explaining the structure of the atom and its stability

	Learning Outcome(s)
	Use the knowledge and understanding of the scientific practices in chemistry to explain the structure of the atom as well as the stability of its nucleus

	Learning
Indicator(s)
	Explain why chemicals should be stored by compatibility and not alphabetically in the laboratory.

Investigate the scientific method of inquiry.

	Essential Question(s)  
	

 

	Pedagogical Strategies
	Exploratory learning, Digital learning

	Teaching & Learning Resources
	Videos, slides, projector, computer or laptop, Oxidizing materials, flammable materials, fire extinguisher, fire blanket, material for setting fire, Potassium permanganate, glycerol.

	Key Notes on Differentiation

	Learning Tasks:
1.	List at least two key rules to follow when storing chemicals in the laboratory.
2.	State at least two reasons why chemicals should be stored by compatibility method and not in alphabetical order.
3.	Explain how to extinguish small fires in the laboratory using:
a.	Fire blanket
b.	Fire extinguisher 

Pedagogical Exemplars (with the cross-cutting themes integrated)
1.	Exploratory Learning / Collaborative Learning 
a.	Using field trip as a strategy, support learners to visit the school chemical store or chemistry laboratory to observe how chemicals are stored.
b.	In mixed ability groups ask learners to explain why chemicals should be stored by compatibility and not alphabetically in the laboratory.
c.	Show a video to learners on a violent reaction between chemicals as a result of them being stored right next to each other (e.g., hydrogen peroxide and hydrazine, or, oxidising materials and flammable materials, acetic acid and nitric acid or reaction between potassium permanganate and glycerol). Lead a whole class discussion related to the key concepts demonstrated in the video.
d.	Use think-pair-share approach to lead discuss on how to put out small fire using fire blanket and fire extinguisher.
e.	Guide learners in pairs to demonstrate how to put out small fire using fire blanket and fire extinguisher. 
NB: Take all the necessary precautions to prevent accidents and burns. Make provision for first aid. Also, be mindful of learners who may be allergic to smoke.  

Learning Task
1.	List at least five steps involved in the scientific method of enquiry. 
2.	Discuss at least three steps involved in the scientific method of enquiry.
3.	a. Describe how to apply the steps in the scientific methods of enquiry to solve a problem 
     in the school environment or nearby community.
b.	Design a poster outlining the scientific methods of enquiry to be used in solving the problem and share with the class for discussion. 

Pedagogical Exemplars (with the cross-cutting themes integrated)
Inquiry-Based Learning: 
1.	In mixed - ability groupings learners discuss at least five steps involved in the scientific method of enquiry. 
2.	In ability groupings guide learners to apply the steps in the scientific methods of enquiry to solve a problem in the school environment or nearby community. 
3.	In ability groupings support learners to design a poster outlining the method used and share with the class for discussion.

	Keywords
	Flammable materials, chemical assay, oxidizing materials



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: State at least one (1) type of fire that can be extinguished using a carbon dioxide fire extinguisher. 

Level 2: Explain why potassium permanganate should not be stored near a bottle containing ethanol. 

Level 3: Design a chemical storage compatibility chart using the following chemicals in the laboratory: HCl, HNO3, CH3COOH, NaOH, H2O2, CH3CH2OH. 

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1:
1. Outline at least five steps involved in the scientific method of enquiry.
Level 2:
1. Identify at least a problem in the school environment that can be solved using the scientific method of enquiry. 
Level 3:
1. Formulate a hypothesis to drive the investigation for at least one of the problems identified. 
Level 4:
1. Design an experiment that can be used to solve the problem(s) identified.  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	3
	Duration
	
	Form
	 1

	Strand
	Physical chemistry 
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the scientific practices in chemistry using relevant acquired skills to solve problems as well as explaining the structure of the atom and its stability

	Learning Outcome(s)
	Use the knowledge and understanding of the scientific practices in chemistry to explain the structure of the atom as well as the stability of its nucleus

	Learning
Indicator(s)
	Identify the main postulates of Dalton's atomic theory and explain the weaknesses of the theory.

Describe the cathode rays experiment and alpha particles scattering experiment and identify the weaknesses of J. J. Thomson and Rutherford's models of the atom.   

	Essential Question(s)  
	

 

	Pedagogical Strategies
	Activity-Based Learning, Digital learning

	Teaching & Learning Resources
	Videos, slides, projector, computer or laptop.

	Key Notes on Differentiation

	Learning Task:
1.	State at least one postulate of Dalton’s atomic theory.
2.	State at least two postulates of Dalton’s atomic theory that were modified.
3.	State at least two postulates of Dalton’s atomic theory that were modified and give the reasons for their modification.

Pedagogical Exemplars
1.	Talk-for- learning: In a whole class discussion, guide learners to review the description of the atom and its sub–atomic particles from JHS syllabus. 
2.	Group work: Learners in mixed-ability groups, 
a.	Discuss the postulates of Dalton's atomic theory. Moderate the discussion in such a way that every learner can state at least one of the main postulates of Daltons atomic theory.
b.	Evaluate and criticize each of the postulates of Dalton's atomic theory with the aid of relevant charts or other resources. Encourage learners in their groups to explain the basis upon which some postulates of Dalton’s atomic theory were modified.
3.	Project–based learning: 
a.	Construct a model to represent the atom as a simple sphere with no internal structure. 
b.	Draw a diagram of the atom modelled. 
c.	Display the model and diagram for class discussion.


Learning Task:
1.	Ask learners to copy and complete the table below:
	Particle
	Location
	Relative mass
	Charge

	electron
	Outside nucleus
	
	

	proton	
	
	
	+1

	neutron
	
	1 amu	
	


			
			

Pedagogical Exemplars (with the cross-cutting themes integrated)
1.	Activity-Based Learning: In mixed-ability groups,
a.	Use simulation videos or charts to investigate the properties of cathode rays under the following headings:
i.	Effect in a magnetic field,
ii.	Effect in electric field,
iii.	Effect on photographic plate.
b.	Use simulation to investigate or chart to illustrate or video to show and describe J. J. Thomson's cathode ray experiment and Rutherford's alpha scattering experiment.
c.	Describe the structure of the atom based on analysis of the evidence gathered from both experiments.
2.	Project – based learning: Individually or in groups, guide learners to use the evidence gathered from the experiments of JJ Thomson and Rutherford to;
a.	Construct a model to represent the atom.
b.	Draw a diagram of the atom modelled
c.	Display the model and diagram for class discussion.

	Keywords
	Cathode rays, alpha particles, model, postulate



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: In your own words, state the main postulates of Dalton's atomic theory.

Level 4: State at least one strength and one weakness of Dalton's atomic theory. 

Level 2: Explain at least one strength and one weakness of Dalton’s atomic theory. 

Level 3: How relevant is Dalton’s atomic theory to the evolution of modern chemistry?  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Which subatomic particles did Thomson include in the plum-pudding model of the atom?

Level 2: How did the results of the Rutherford’s gold foil experiment differ from his expectations?


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	4
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the scientific practices in chemistry using relevant acquired skills to solve problems as well as explaining the structure of the atom and its stability

	Learning Outcome(s)
	Use the knowledge and understanding of the scientific practices in chemistry to explain the structure of the atom as well as the stability of its nucleus

	Learning
Indicator(s)
	State the main postulates of Bohr's planetary theory and explain the importance of the quantum numbers to the electron structure of the atom.

Apply Aufbau’s principle, Pauli's exclusion principle and Hund's rule of maximum multiplicity to write electron configuration of the first thirty elements of the periodic table.   


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Group Learning, Activity-based Learning, Digital learning

	Teaching & Learning Resources
	Videos, slides, projector, computer or laptop, models, counters, markers, cardboards, worksheets.

	Key Notes on Differentiation

	Learning Task:
1.	State Bohr’s planetary model of the atom.
2.	Investigate how Bohr’s model explain the stability of the atom.
3.	Create a comparative analysis detailing the differences and similarities between continuous and line spectra while delving into the fundamental principles that govern each of them

Pedagogical Exemplars
Collaborative Learning: In small mixed ability or mixed-gender (where applicable) groups, 
a)	Provide learners with diagrams or models illustrating the planetary structure of the atom, highlighting the fixed orbits and energy levels as propose by Bohr. 
b)	Provide test books, or have learners’ surf the internet for articles on Bohr’s theory and the stability of the atom, followed by structured writing tasks such as summarising each postulate or composing explanations in their own words. 
c)	Facilitate a discussion on continuous and line spectra. Assign roles within the group such as group leader, note-taker and presenter and have them create a table of differences and similarities between continuous and line spectra and have them do group presentation. 
d)	Provide additional readings or extension of tasks for advanced learners to explore deeper aspects of spectral analysis and offer additional support to struggling learners. 
Demonstrative Learning: 
a)	Begin the lesson with a hands-on demonstration using physical models to illustrate the concept of quantum numbers. Use tangible objects to represent electrons and their energy levels within the atom.
b)	Utilize visual aids such as diagrams to visually represent the relationship between quantum numbers and electron orbitals. Provide worked examples on assigning quantum numbers to electrons in different energy levels and provide opportunities for learners to practice.
c)	Scaffold the calculations processes of the quantum numbers by providing step by step guidance. Start with simple examples and gradually increase the complexity as learners becomes more comfortable with the calculation. 
d)	Conclude the concept by stressing the importance of quantum numbers to the electron structure of the atom. 
Project-based learning: 
a)	In a whole class discussion, explain the characteristics and properties of s and p orbital verbally proving real- life examples.
b)	In small a mix-ability groups have learners build orbital models using clay, balloons or materials in their environment. This will help them visualize and understand the spatial arrangement of s and p orbitals.
c)	Offer extension activities for advanced learners and scaffold tasks for struggling learners.


Learning Tasks:
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.

1)	Provide learners with a list of elements with their atomic numbers and instruct them to write the electron configuration for each element using the basic rules (3Li, etc.).
2)	Provide learners with elements that have unusual electron configuration or that require exceptions to the basic rules and task them to write their electron configuration (24Cr, etc.)
3)	Provide learners with scenarios involving elements and ask them to predict how the electron configuration of the atoms involved will affect the properties of their compound (Noble gases and group one elements)
Pedagogical Exemplars (with the cross-cutting themes integrated)
1)	Group Learning: 
a)	Begin by assessing learners’ prior knowledge on electron configuration and their understanding of the first twenty elements using a short quiz or discussion.
b)	Put learners in mixed ability groupings and let them research from the internet, text books and any other sources on the rules governing the writing of electron configuration and their applications in writing electron configuration. Have learners summarise the rules. Offer support to learners who may require additional assistance on the rules governing the writing of electron configuration.
c)	In ability groupings, offer worksheets or practice problems on the application of the rules in writing electron configuration with varying level of difficulty and provide additional support or challenge as needed by the ability groupings
 
2)	Activity-based Learning:
a)	In ability groupings, assign learners with practice questions that requires writing of electron configuration in different notation (i.e. s, p and d notion and the electron in box method)
b)	Have groups come out to present their solutions. Task other groups to identify violations if any in the presentations. 
c)	In a whole inclusive class, discuss the stability associated fully filled, half-filled and partially filled orbitals in subshells. 
3)	Digital learning:  Have learners watch videos or observe demonstrations of the process of filling orbitals using the s, p and d notations and electron in box method

	Keywords
	Degenerate orbitals, quantum numbers, electron configuration



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: What was the name of Bohr’s model of the atom

Level 2: Briefly describe how Bohr’s model of the atom contributed to our understanding of the stability of the atom 

Level 3: Evaluate the possible values of the magnetic quantum number (ml) for an electron in an orbital with l=2

Level 4: Compare and contrast the properties of s and p in terms of shape, orientation energy level. Justify your reasoning with relevant examples  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 2: Write the electron configuration of oxygen using s, p and d notation 

Level 2: Explain the Aufbau principle and how it applies to writing of electron configurations 

Level 3: Explain why the electron configuration of chromium (Cr) is different from what is expected based on the Aufbau principle 

Level 4: Analyse the relationship between electron configuration and the chemical properties of elements within a period 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	5
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the scientific practices in chemistry using relevant acquired skills to solve problems as well as explaining the structure of the atom and its stability

	Learning Outcome(s)
	Use the knowledge and understanding of the scientific practices in chemistry to explain the structure of the atom as well as the stability of its nucleus

	Learning
Indicator(s)
	Describe radioactivity, the properties of radiations and compare isotopes based on their stability as well as their applications in everyday life.   


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Whole class discussion, Problem – solving approach, think-pair-share approach

	Teaching & Learning Resources
	Videos, slides, projector, computer or laptop, worksheets, calculator, markers, worksheets.

	Key Notes on Differentiation

	Learning Task:
1.	Explain relative atomic mass and relative molecular mass.
2.	Describe how the mass spectrometer operates.
3.	a).  Design a model to show how to calculate the relative atomic mass of different elements
b). Use the information provided in table 1 to calculate the relative atomic mass of naturally occurring copper isotopes. Leave your answer in 1 decimal place.
 
Table 1: 
	Mass number
	% Abundance

	      63
	       69

	      65
	       31




Pedagogical Exemplars (with the cross-cutting themes integrated)

1.	a) Through a whole class discussion, guide learners to explain relative atomic mass and relative molecular mass.
b)	In ability groupings describe the principal parts of a mass spectrometer and explain how it works, using charts or pictures, or models.


2.	Problem – solving approach
a)	With ability groupings, guide learners to identify peaks on a simple mass spectrum and use them to calculate the relative abundance and masses of isotopes. NB: Support those who are struggling to do the calculations and increase the difficulty levels of the calculations for those who are finding it very easy.
b)	Individually, let learners design a model as a guide to calculate the relative atomic mass of different elements from:
i). mass spectrum
ii). percentage abundance data


Learning Task:
1.	List at least three uses of radioisotopes 
2.	Explain at least two uses of radioisotopes 
3.	Determine how to complete and balance simple nuclear reactions 

Pedagogical Exemplars
1.	Collaborative Learning
a)	Guide learners in pairs to discuss radioactivity and distinguish between nuclear reactions and chemical reactions. Learners present their responses in a power point or flow charts or any appropriate format of their choice.
b)	In mixed-ability groupings, support learners to use the internet to investigate and present the descriptions of the properties of alpha, beta and gamma radiations to the whole class.
c)	In ability groupings, guide learners to complete and balance simple nuclear reaction equations.
d)	Guide learners in pairs to discuss and present their findings on why certain nuclei are unstable in terms of neutron–to–proton ratio and binding energy per nucleon to the whole class.
e)	Using think-pair-share strategy, let leaners discuss the uses of radioisotopes and explain the principle behind each use as well as the risks associated with radioactivity.

2.	Problem – solving approach,
a)	Guide learners individually to determine the half-life of a nuclide from experimental data through calculations.
b)	Lead an activity on how to use half-life information to determine the number of radioisotopes remaining at a given time.
c)	Learners individually determine how to complete and balance simple nuclear reactions and present their findings to the whole class using any appropriate mode of their choice

	Keywords
	Isotopes, carbon dating, radioactivity



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Define at least one of the following:
a). Relative atomic mass 
b). Relative molecular mass. 

Level 2: Describe how the mass spectrometer operates. 

Level 3: An instrument called a mass spectrometer can be used to determine the masses and relative abundances of different isotopes of an element. Find out how a mass spectrometer works and design a poster to illustrate your findings. 

Level 3: a).  Design a model to demonstrate how to calculate the relative atomic mass of different elements. 
b). Copper has two isotopes, copper-63 and copper-65. The percentage abundance of copper-63 is 69% and that of copper-65 is 31%.
Sketch the mass spectrum of copper.
c).  In a sample containing 100 atoms of boron, 80 were boron-11 atoms while 20 were the boron-10 isotope. Determine the relative atomic mass of boron. 



	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: List at least three (3) uses of radioisotopes.  

Level 2: Explain at least two uses of radioisotopes. 

Level 3: i). Explain how to complete and balance simple nuclear reactions. 
ii). Complete and balance the equation below: 
1.    +               


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	6
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate an understanding of the mole concept and its significance to the quantitative analysis of chemical reaction.

	Learning Outcome(s)
	Use the mole concept to determine the amount and quantity of various substances involved in chemical reactions

	Learning
Indicator(s)
	Explain relative atomic mass and relative molecular mass.

Describe the atomic mass unit as an average mass.

Describe the mole as a unit of amount of substance


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Activity-based learning, Talk-for-learning

	Teaching & Learning Resources
	Calculator, Worksheet to perform calculations, Chart, Worksheet with sample questions on the interconversion of amount of substance to number of entities and molar quantities.

	Key Notes on Differentiation

	
[bookmark: _Hlk160804313]Learning tasks:
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.

Learners 
1. find out why carbon-12 isotope is use as a reference scale for measurement.
2. use a beam balance to demonstrate how to determine the mass of an element or compound. 

Pedagogical Exemplars
Prior to the lesson:
Guide learners to find out why carbon-12 isotope is used as a reference scale for measurement.
Activity-based learning
In mixed ability groups, guide learners on how to use a beam balance to determine the mass of an element or compound by placing the standard (Carbon-12) in one pan and the mass to be determined in the other pan. Offer adequate support to slow learners and virtually impaired learners.
Learning tasks:
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.


Learning task
1. explain how the atomic mass unit (amu) of an individual particle (atom or molecule) is obtained.

Pedagogical Exemplars
Talk-for-learning:  
[bookmark: _Hlk162002969]In mixed ability groups, guide learners to explain how the atomic mass unit, (amu) of an individual particle (atom or molecule) is obtained by using a video or power point presentation.  Encourage slow learners to talk by directing questions to them.


Learning tasks:
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.
Learners
1.  Explain the mole in relation to various elementary entities (atoms, ions, molecules, electrons, protons, neutrons).
      2. Discuss the relationship between the Mole and Avogadro’s Constant.

Pedagogical Exemplars (with the cross-cutting themes integrated)
Talk-for-learning
Through a whole class activity:
[bookmark: _Hlk162020723]1.  In mixed ability groups, guide learners to explain the mole in relation to various elementary entities (atoms, ions, molecules, electrons, protons, neutrons). Encourage slow learners to talk by directing questions to them.
      2.   In ability groups, guide learners to discuss the relationship between the Mole and Avogadro’s Constant. Encourage slow learners to talk by directing questions to them.


	Keywords
	Mole, Relative atomic mass, Avogadro’s constant



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Define relative atomic mass. 

[bookmark: _Hlk162002408]Level 2: a. State at least two differences between atomic mass and relative atomic mass. 
                  b. Determine the relative molecular mass of methane, (CH4). [C = 12, H = 1].

[bookmark: _Hlk162003374]Level 3: Explain why the carbon-12 isotope is chosen as a reference atom for the measurement of the masses of elements.  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	[bookmark: _Hlk162021406]Level 1: a. Explain atomic mass unit, amu.
    b.  State the expression for calculating the relative atomic mass of elements.
Level 2: The atomic mass unit of Carbon –12 is 1.6603 x 10-24 g. If the average mass of an atom   X is 6.63310 x 10 -23 g. Determine its relative atomic mass.  
Level 3: Explain how the relative atomic mass can be used to calculate the empirical formula of a substance. 

Level 2: 
[bookmark: _Hlk161123766]1. The number of molecules of ammonia gas is 12.04 x 1023.  Calculate the number of moles of ammonia gas. [L = 6.02 x 1023]  
[bookmark: _Hlk161123840]2. Calculate the number of oxygen molecules in 0.5 mol of oxygen gas. [L = 6.02 x 1023] 
3.  Calculate the number of atoms in 16 g of copper, Cu. [ Cu = 63.5, L = 6.02 x 1023] 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	7
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate an understanding of the mole concept and its significance to the quantitative analysis of chemical reaction.

	Learning Outcome(s)
	Use the mole concept to determine the amount and quantity of various substances involved in chemical reactions

	Learning
Indicator(s)
	Calculate different physical quantities (number of entities, mass and volume) based on the amount of substance

Explain the mole concept and its relevance in preparation of standard solutions.   


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Problem-based approach, Talk-for-Learning, Think-Pair Share, Experiential Learning  

	Teaching & Learning Resources
	Apparatus for preparing solutions (beaker, funnel, stirrer, volumetric flask, weighing scale), Calculator, Solid solutes (eg NaOH, NaCl), Liquid solutes (eg HCl), Solvent (eg water)

	Key Notes on Differentiation

	Learning Tasks
1. Calculate the number of oxide ions contained in 0.5 mol of Al2O3 [NA = 6.02 x 1023]
2. Calculate the number of moles contained in 17.5g of P4O10? [P=31, O=16]
3. Calculate the number of moles present in 2.5 g of Na2SO4. 
4. Calculate the mass of 0.25mol of Na2SO4
5. Calculate the number of sodium ions present in 2.5 g of Na2SO4.
[Na = 23, S = 32, O=16, L = 6.02 x 1023 mol-1]
6. Calculate the number of moles contained in 250 cm3 of carbon dioxide gas at s.t.p. 
7. Calculate the volume occupied by 0.25 moles of carbon dioxide gas at s.t.p.
8. Calculate the number of carbon dioxide molecules present in 500 cm3 of the gas at s.t.p. [L = 6.02 x 1023 mol-1, Vm = 22.4dm3mol-1]

Pedagogical Exemplars

Problem-based approach:
1. Describe how the amount of substance (n) can be used to determine the number of entities (atoms, molecules or ions), mass(m) of a substance, volume (V) of a gas using mathematical equations that represent their interconversions.
a. Provide clear definitions and explanations of key terms, such as Avogadro's number and molar mass.
b. Use gradual instructions to guide students through simple mole calculations
c. Support learners who are struggling with scaffolded worksheet.
2. Practice calculations involving amount of substance, number of entities and molar quantities.
a. Give more opportunities for learners to practice and review to help reinforce the basic concepts.

Learning Tasks:
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.

1. Calculate the number of moles in 2g of Sodium hydroxide (NaOH). 
2. Calculate the concentration of sodium hydroxide (NaOH) solution prepared by dissolving 2g in 250 cm3 of solution.
3. Calculate the volume of distilled water required to prepare 0.05 mol dm-3 of solution from 2.5g of Na2CO3.                                          [Na = 23, O=16, C = 12, H = 1]
4. Calculate the mass concentration of a solution prepared by dissolving 2.5g of NaOH in 250 cm3 of distilled water.
5. Calculate the mass of substance contained in 150 cm3 of 0.5 mol dm-3 sodium hydroxide solution.
6. [bookmark: _Hlk161746145]Prepare a 250cm3 solution of NaOH of concentration 2.0 moldm-3
7. The label on a stock solution of HCl sold in a chemical store contains the following information: 
Density = 1.19 g cm-3
Percentage purity = 37%
[bookmark: _Hlk161746164]Molar mass of HCl = 36.5 g mol-1
Using the information given, prepare a 250 cm3 solution of HCl of concentration 2.0 moldm-3 

Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Think-Pair Share
a. Recap on how to use mass and relative molecular mass to determine the number of moles of a given substance.
b. Particular attention should be given to learners who are struggling to get the concept.
2. Initiating Talk-for-Learning: Guide learners to
a. Brainstorm on the need to know the concentration of solutions.
b. Encourage all learners to share their thoughts on the importance of knowing the concentration of solutions in real life.
3. Experiential Learning:   
a. Identify the apparatus for preparing standard solutions in various concentrations.
b. In small groups, apply the mole concept to prepare standard solutions in moldm-3 and gdm-3.
c. Provide learners with a named sample of solid and liquid solutes and guide them to use the various apparatus to prepare a standard solution.
d. Emphasis should be laid on the importance of following the steps in preparing standard solutions.

	Keywords
	Solution, standard solution, solute, solvent



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Calculate the number of sodium ions in 16g of Na2CO3.                                                                                                  [Na = 23, O = 16, C = 12, NA = 6.02 x 1023 particles/mol] 

Level 2: The molar mass of CO2 is 44 g/mol. How many moles of CO2 are present in 124 g sample of CO2.
                                                                                                                                     
Level 3: What is the mass of 5.0 x 1023 molecules of NO2? 
 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	level 1: List five (5) apparatus used in preparing a standard solution from solid solutes 	

Level 2: Work in small groups to prepare 250 cm3 of 2.0 mol dm-3 solution of sodium hydroxide in the laboratory. 
[H=1.0, O=16.0, Na=23.0] 	 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	8
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate an understanding of the mole concept and its significance to the quantitative analysis of chemical reaction

	Learning Outcome(s)
	Write mole ratios for chemical equations and apply it in quantitative analysis

	Learning
Indicator(s)
	Use IUPAC nomenclature to name inorganic compounds, write the formulae of compounds based on the laws of chemical combination and write balanced chemical equations.   


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Group Presentations, Problem-based learning, Collaborative learning, Initiating talk-for- learning, Inquiry-based learning

	Teaching & Learning Resources
	Worksheets with sample questions, Sodium trioxocarbonate(IV), Calcium chloride, Weighing scale, Worksheets to record results, Calculator                                                                                                                   

	Key Notes on Differentiation

	Learning Task
1. What is the IUPAC name of the following compounds?
a. AlBr3 
b. CrCl3 
c. HBr
d. H3PO3
e. NaHCO3
f. Al4C3
g. Na3N
h. SO2
i. MgSO4.7H2O


Pedagogical Exemplars
Group Presentations: In small groups, research and give class presentations on the IUPAC rules for naming various groups of inorganic compounds.
a. Support learners to touch on the core principles of IUPAC nomenclature, emphasizing the importance of systematic naming in chemistry.
b. Assist learners to make visually appealing diagrams or infographics that highlight the main ideas of the IUPAC naming guidelines.
Apply the IUPAC rules to name binary and ternary compounds, oxoacids, salts and hydrated salts
a. Distribute compounds formula cards to learners in their groups and ask them to use the rules to name the various compounds.
b. Design an interactive activity or games that simulate the process of naming binary and ternary compounds.
c. Move round the various groups to inspect progress of work and give assistance when necessary.
Design a chart on the IUPAC rules for naming inorganic compounds to be posted in the classroom


Learning Task
1. A chloride of copper has the following percentage mass 47.4% copper and 52.6% chlorine. Determine the empirical formula. [Cu=64, Cl=35.5]
2. Determine the percentage by mass of carbon and hydrogen in C2H6. [C=12, H=1]

Pedagogical Exemplars (with the cross-cutting themes integrated)
Problem-based learning: In a whole class activity,
1. Discuss the laws that are applied in writing or determining chemical formulae of various compounds.
a. Divide the steps of writing chemical formula into manageable steps and guide learners using scaffolding.
b. Start with simple examples and increase the complexity as learners gain confidence in the skills of writing chemical formula.
c. Encourage peer tutoring, where learners who are more confident in writing chemical formulae help their peers who may be struggling. 
2. Calculate the empirical and molecular formulae of various inorganic compounds.
a. Initially guide learners through the steps in calculating empirical and molecular formulae of compounds.
b. Provide a guided worksheet with the various steps and allow learners to compute the empirical and molecular formulae of sample questions.
c. As learners gain mastery over the process, encourage them to work without the visual aid of the steps. 
3. Write the chemical formulae for named binary and ternary compounds, oxoacids, oxosalts and hydrated salts.
Determine the percentage composition of elements in various compounds based on their formulae. E.g., MgO, Cu2O and CuO.


Learning Task: 
1. Guide learners to mention the laws of chemical combination.
2. Assist learners to state the laws of chemical combination.
3. Using the reaction between zinc granules and hydrochloric acid, explain the law of conservation of mass.
4. Balance the following chemical equations
a. 
b. 
c. 

Pedagogical Exemplars (with the cross-cutting themes integrated)
Initiating talk-for- learning:
Using relevant examples, discuss the laws of chemical combination namely: 
a.   Law of conservation of matter
b.   Law of constant proportion
c.   Law of multiple proportion
Guide learners using simulations or charts to assist in their discussions.
Collaborative learning:
With the aid of a chart, discuss the rules to be followed in balancing chemical equations.
In pairs or groups, write and balance chemical equations for the following:
a.   combustion
b.   synthesis
c.   displacement or replacement
d.   decomposition
e.   ionic equation
Inquiry-based learning: In pairs or groups, perform a simple experiment to show that mass is conserved in a chemical reaction.
Use the reaction between molar solutions of Na2CO3 and CaCl2.


	Keywords
	UPAC nomenclature, systematic name, chemical formulae



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 2: Write the chemical formulae of the following compounds 
a. Potassium chloride
b. Iron (II) bromide 
c. Copper (II) tetraoxosulphate(VI)
d. Sodium carbonate decahydrate 

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 3: An organic compound of relative molecular mass 46 on analysis was found to contain 52.0% carbon, 13.3% hydrogen and the remaining being oxygen. Determine its
a. Empirical formula 
b. Molecular formula
[H=1.0, C=12.0, O=16.0]

Level 1: Balance the following chemical equation and use it to answer the questions that follow: 
C2H6 + O2  CO2 + H2O
a. How many moles of water would be obtained from 4 moles of C2H6? 
b. How many moles of C2H6 would be needed to produce 3 moles of water?

[bookmark: _Hlk162017046]Level 2: State and explain the three laws of chemical combination.

[bookmark: _Hlk162016955]Level 3: Design an experiment to show that mass is conserved in a chemical reaction

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




\
	Learning Planner

	Subject
	Chemistry
	Week
	9
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate an understanding of the mole concept and its significance to the quantitative analysis of chemical reaction.

	Learning Outcome(s)
	Write mole ratios for chemical equations and apply it in quantitative analysis.

	Learning
Indicator(s)
	Perform calculations involving stoichiometric relationships


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Experiential Learning, Collaborative learning, Problem-solving approach

	Teaching & Learning Resources
	Worksheets, Calculator, Video

	Key Notes on Differentiation

	Learning tasks:
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.
1) Balance the chemical equation  and determine the mole ratio of hydrogen to oxygen in the reaction.
2) Balance the chemical equation  and determine the mole ratio of  to  in the reaction.
3) Consider the reaction, HCl + NaOH → NaCl + H2O. If 25cm3 of 0.25 mol dm-3 HCl reacts completely with excess sodium hydroxide, calculate the mass of sodium chloride produced. [Na = 23, Cl = 35.5]
4) Consider the reaction, 2KOH + H2SO4 → Na2SO4 + 2H2O. Calculate the volume of KOH of concentration 0.1 mol dm-3 required to completely neutralise 20 cm3 of a 0.25 mol dm-3 H2SO4 solution. 
Pedagogical Exemplars
1) Experiential Learning
a) Start the lesson by assessing learners’ prior knowledge in basic chemistry concepts such as balancing of chemical equations from the JHS syllabus.
b) Put learners into ability groupings and offer various instructional materials such written instructions, reagents, hands-on demonstrations to the groups.
c) Guide learners in their ability groupings to carry out simple reactions base on the materials provided and have them follow strictly the written instructions.
d) Have the groups write down and balanced the equations they have carried out and present.
e) While maintaining the groups, let learners write out the mole ratio of the species in each of the balanced reactions and use them to calculate the following quantities. Provide support to groups that are struggling and allow for more independence for advance groups.
i. Number of entities
ii. Amount of substance
iii. Mass of substance
iv. Concentrations in g dm-3, mol dm-3 and ppm
v. Volume of substance


Learning Tasks: 
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.
1. Given the reaction, , if 3 moles of hydrogen and 2 moles of oxygen reacted, determine the limiting reagent
2. For the reaction , if 10 mole of iron and 8 moles of oxygen are available, determine the limiting reagent
3. Calculate the volume of chlorine required to react completely with 50 cm3 of 1.0 moldm3 sodium bromide (NaBr) solution. Identify the excess reagent in the reaction.
Pedagogical Exemplars (with the cross-cutting themes integrated)
Experiential learning 
a) Start the lesson by discussing the concept of chemical reactions and the importance of stoichiometry in predicting reactant consumption and product formation
b) Introduce the terms limiting and excess reagents and explain their significance in reactions.
c) Provide real-world applications to illustrate the concept of limiting and excess reagents
d) Put learners into ability groupings and provide worksheets with differentiated tasks and ensure that the tasks are appropriate for each group
e) To one group let learners’ complete simple calculations to determine the limiting reagent and calculate mass of product formed. Provide support if learners are struggling.
f) To another group let learners solve problems involving stoichiometry to determine the limiting reagent, calculate the mass of product and identify the excess reactant.
g)  Reconvene as a whole class and discuss the findings from the group tasks


Learning tasks:
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.

1. In a laboratory experiment, students aimed to produce 25 grams of copper sulphate (CuSO4) according to the reaction: Cu + H2SO4 → CuSO4 + H2.
If they actually obtained 20 grams of copper sulphate, calculate the percentage yield of the reaction.
2. In a chemical synthesis, 30 grams of calcium carbonate (CaCO3) reacts with excess hydrochloric acid (HCl) to produce calcium chloride (CaCl2), carbon dioxide (CO2), and water. If 22 grams of calcium chloride are obtained in the reaction, calculate the percentage yield.
3. In the preparation of aspirin (C9H8O4), a student reacted 20 grams of salicylic acid (C7H6O3) with excess acetic anhydride (C4H6O3). The theoretical yield of aspirin is 24 grams. If the student obtained 18 grams of aspirin, calculate the percentage yield.

Pedagogical Exemplars (with the cross-cutting themes integrated)
Problem solving approach:
a) In a whole inclusive class, provide learners with a step-by-step visual guide in the form of a flowchart. Break down the process into clear, sequential steps with concise explanations and illustrative diagrams.
b) Put learners into mix-ability groupings and offer structured worksheets with guided practice problems of increasing complexity. Begin with straightforward examples where the theoretical yield is provided, and learners only need to calculate the percentage yield. Gradually introduce more challenging problems where learners must determine both the actual and theoretical yields before calculating the percentage yield. Include hints and scaffolding for learners who may be struggling.
c) Engage learners in real-world scenarios or case studies where they must apply their knowledge of percentage yield calculations in practical contexts. Present them with authentic examples such as industrial chemical processes, pharmaceutical synthesis, or environmental chemistry.


	Keywords
	mole ratio, stoichiometric coefficient, reactant, product, limiting reagent



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Write a balance chemical equation for the reaction between  and  

Level 2: Zinc metal reacts with hydrogen chloride according to the reaction
.
Calculate the mass of zinc required to produce 2 moles of hydrogen gas

Level 3: Calculate the mass of  produce when 2 moles of propane ( reacts with excess oxygen. ()


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: In a reaction, 20 grams of hydrogen gas (H2) reacts with 10 grams of oxygen gas (O2) to produce water (H2O). 
Determine which reactant is the limiting reagent and which is the excess reagent.

Level 2: In the combustion of propane (C3H8), 40 grams of propane reacts with 100 grams of oxygen gas (O2). 
a) Determine which reactant is the limiting reagent and which is the excess reagent.
b) Calculate the mass of carbon dioxide (CO2) produced.
c) Calculate the mass of the excess reagent remaining after the reaction is complete.

Level 3: In the synthesis of ammonia (NH3), 50 grams of nitrogen gas (N2) reacts with 20 grams of hydrogen gas (H2). 
a) Determine which reactant is the limiting reagent and which is the excess reagent.
b) Calculate the mass of ammonia produced.
c) Calculate the volume of nitrogen gas consumed at STP (standard temperature and pressure), assuming the reaction goes to completion. 

Level 3: A chemical reaction between hydrogen gas (H2) and nitrogen gas (N2) produces ammonia (NH3). If 15 grams of hydrogen gas reacts with excess nitrogen gas to produce 25 grams of ammonia, 
a. State the actual yield of the reaction.
b. The theoretical yield of ammonia in the reaction described in part (a) is 30 grams. Calculate the percentage yield of the reaction based on the actual yield obtained.


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	10
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the use of the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life.

	Learning Outcome(s)
	Use the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life.

	Learning
Indicator(s)
	Explain the kinetic theory of matter and apply it to distinguish between the properties of solids, liquids and gases.


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Collaborative learning, Experiential learning

	Teaching & Learning Resources
	Melting point determination apparatus, [video, virtual laboratory can be used here], Chart of the states of matter, PHET simulation on properties of solid, liquid and gas

	Key Notes on Differentiation

	Learning tasks: Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.
1. Provide learners with different materials such as water and ice. Ask them to observe and describe the properties of each state of matter (solids and liquids) based on their shape, volume, density. Guide learners to understand how the kinetic theory of matter explains the behaviour of particles in each state. For example, they can discuss how particles in a solid are closely packed and vibrate in fixed positions, while particles in a liquid move freely and rapidly.
2. Provide learners with ice cubes, a heat source, and a thermometer. Ask them to measure the temperature of the ice, observe what happens as it melts into water, and record the temperature changes. Guide learners to analyse their observations in terms of kinetic theory, explaining how heat energy causes particles to gain kinetic energy and transition from a solid to a liquid state. 
Pedagogical Exemplars
1) Collaborative learning:
a. In mix-ability groupings, use visual aids such as diagrams, illustrations, and animations to introduce the kinetic theory of matter. Use simple representations to depict the arrangement and motion of particles in solids and liquids. For example, show how particles in a solid are tightly packed and vibrate in fixed positions, while particles in a liquid are more loosely arranged and can slide past each other. Use colourful graphics to make the concepts clearer to learners.   
b. Still maintaining the groups, engage them with activities to investigate the properties of solids and liquids in more depth and present their findings. Encourage critical thinking by asking students to relate their observations to the principles of kinetic theory and draw conclusions about the behaviour of particles in solids and liquids.

2) Experiential learning: 
In ability groups, conduct hands-on demonstrations to illustrate the behaviour of particles in solids and liquids. Provide learners with materials such as marbles, beads, and water, and ask them to observe and manipulate the substances to simulate the behaviour of particles. For solids, demonstrate how the particles maintain their shape and volume but can be rearranged by external forces. For liquids, show how the particles can flow and take the shape of their container. Encourage learners to ask questions and make observations to deepen their understanding.


Learning tasks: Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.
1. Provide students with a simple demonstration using a balloon filled with air. Ask them to observe and describe the behaviour of the gas particles inside the balloon. Then, provide them with coloured markers and ask them to draw and label diagrams illustrating gas particle movement in the balloon. 
2. Assign learners to research and present on real-world applications of gases and provide a list of industries or technologies where gases play a crucial role.
[bookmark: _Hlk161919989]Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Experiential learning:
a. [bookmark: _Hlk162012565]Use computer simulations and modelling software (e.g. PhEt) to provide experiential learning opportunities for learners. Allow them to interact with virtual simulations of gas behaviour under different conditions and observe how changes in temperature, pressure, and volume affect gas particles. Encourage learners to make predictions, test hypotheses, and analyse simulation results to deepen their understanding of gas behaviour based on the kinetic theory. 
b. Where simulations and modelling software are not available, learners should be shown videos of these experiments.
2. Exploratory learning:
Organise field trips to facilities where gases are utilised in various industries, such as chemical plants, power plants, or manufacturing facilities. Invite guest speakers, such as engineers or researchers, to share their experiences and insights into the practical applications of gas behaviour and the kinetic theory of matter. Allow learners to engage with professionals and ask questions to gain real-world perspectives on the topic.


Learning tasks: Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.
1. Provide learners with various materials such as ice cubes, water, and a heating source. Ask them to observe and record the changes that occur as the ice melts into water and then boils into steam. Guide students to describe the physical changes associated with each state of matter and explain the process of melting and boiling using simple language. 
Pedagogical Exemplars (with the cross-cutting themes integrated)
Experiential learning: 
In mixed ability groups, provide learners with ice cubes and a heat source to demonstrate melting and boiling.
Use visual aids such as videos or simulations to show change of state processes in real-world contexts, such as the water cycle or industrial processes like distillation.


	Keywords
	Condensation, evaporation, motion, phase of matter, Kinetic model,



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 2: Draw a simple diagram illustrating the arrangement and motion of particles in a solid and a liquid.

Level 3: Compare and contrast the behaviour of particles in solids and liquids according to the kinetic theory of matter.

Level 4: In a laboratory experiment, students investigate the effect of temperature on the viscosity of a liquid. Describe how the kinetic theory of matter can be applied to explain the observed changes in viscosity as temperature increases.
 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 2: Describe how the kinetic theory of matter explains the behaviour of gases. Provide one example to illustrate how gas particles move and interact with each other. 

Level 2: A sealed container of gas is heated, causing an increase in temperature. Explain how the kinetic theory of matter can be used to predict the changes in gas pressure and volume inside the container. 

Level 3: A gas cylinder is compressed to half its original volume while maintaining a constant temperature. Using the principles of the kinetic theory of matter, explain how the gas pressure changes as a result of compression

Level 2: Explain the difference between condensation and sublimation, providing examples of substances that undergo each of these changes of state.

Level 2: Describe how a solid can change directly into a gas without passing through the liquid state, using examples from everyday life.

Level 3: Analyze the impact of changes in atmospheric pressure on the boiling point of a liquid. Explain how altitude affects the boiling point of water and its implications for cooking and food preparation.

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	11
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the use of the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life.

	Learning Outcome(s)
	Use the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life.

	Learning
Indicator(s)
	State and perform calculations involving various Gas Laws and analyze graphs based on the laws.


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Exploratory Learning, Task – based learning, Problem – solving approach

	Teaching & Learning Resources
	Worksheets, Graph sheets, Calculator, [Simulations (PHET), video, virtual laboratory can be used here], Virtual laboratory

	Key Notes on Differentiation

	Learning Tasks: Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.
1. State at least one (1) of the following gas laws:
a. Boyles’ law
b. Charles’ law 
c. Gay-Lussac’s law
d. Combined gas law
2. Express any two (2) of the gas laws mathematically taking into consideration the conditions associated with each law. 
a. Identify the variable that are related to each law.
b. Illustrate the relationships among the various variables of the law.
3. Explain how Boyles’ law can be applied in real life situation.
4. Derive the combined gas law from Boyle’s, Charles’ and Gay–Lussac’s laws.
5. 20 m3 of gas at a pressure of 100000 Pa was compressed to a pressure of 400000 Pa   
      at constant temperature. Calculate the final volume of the gas.
a. 20 dm3 of gas in a cylinder is heated from 150 K to a certain temperature. If its volume expands to 35 dm3. Calculate the final temperature of the gas.
b. 35 cm3 of a gas at 1.5 atm at 40 0C was compressed to 20 cm3at 50 0C, calculate the final pressure of the gas.
c. A balloon was filled to a volume of 2.0 dm3 with 0.082 moles of helium gas. Suppose 0.015moles of helium is added to the balloon with constant temperature and pressure, what will be the new volume of the balloon? 
d. The temperature of a gas contained in a cylinder undergoes combustion in constant volume, increasing from 30 0C to 1500 0C. If the normal atmospheric pressure is 101 kPa, calculate the peak pressure reached after combustion. 

Pedagogical Exemplars
Exploratory Learning:
1. In small mixed-ability groups, research from the internet, library, books, and other resources about the various gas laws (Boyle’s law, Charles’ law, Avogadro's law and Gay–Lussac’s law) in terms of:
a. The formulae
b. Variables
c. Conditions required
2. Use simulation (PhEt) or charts to illustrate the relationships among the various variables.
3. Sketch graphs of the relationship and deduce the mathematical relationship between the variables.
4. Based on Boyle’s, Charles’ and Gay–Lussac’s laws, determine the expression for the combined gas law.
5. Guide learners to carryout calculations based on the gas laws making references to the mathematical expressions of the laws.
NB: Support those learners who are struggling to express the laws mathematically and also finding it difficult to apply the expressions in solving questions.



	Keywords
	Boyle’s law, Charles’ law, Gay – Lussac’s law



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: State Boyle's law. 

Level 2: A 250 cm3 sample of a gas has a pressure of 20 Pa. What will be its volume if the pressure is raised to 45 Pa at the same temperature? 

Level 3: A balloon can hold 800 cm3 of air before bursting. If the balloon contains 500 cm3 of air at 10 0C, determine whether or not the balloon would burst when it is taken into a room of temperature of 20 0C, assuming that the pressure of the gas in the balloon is kept constant. 

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 3

1.  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	12
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the use of the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life.

	Learning Outcome(s)
	Use the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life.

	Learning
Indicator(s)
	State Graham's law of diffusion/effusion and Dalton's law of partial pressure and apply them to perform calculations


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Talk for Learning, Experiential Learning, Problem solving approach

	Teaching & Learning Resources
	Worksheets, Graph sheets, Long cylindrical transparent glass tube, cotton wool, Forceps, Concentrated ammonia solution, Concentrated hydrochloric acid, Beaker, Metre Rule, Virtual laboratory on Graham’s law

	Key Notes on Differentiation

	Learning tasks:
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.
[bookmark: _Hlk161908878]Learners 
1. a. discuss Graham’s law of diffusion/effusion.
   b. use Graham’s law of diffusion/effusion to describe and explain the effect of relative molecular mass and density on the rate of diffusion/effusion of gases.
2. a. design an experiment to investigate the rate of diffusion of ammonia gas and hydrogen chloride gas.
   b. make deductions from the results of the experiment.
3.  Perform calculations involving Graham’s law of diffusion/effusion.

Pedagogical Exemplars
1. Talk for learning
a. In small mixed-ability groups, guide learners to discuss the Graham’s law of diffusion/ effusion. Encourage each learner to play an active role in the discussions by asking questions.
b. In ability groups guide learners to use the Graham’s law of diffusion/effusion to describe and to explain the effect of relative molecular mass and density on the rate of diffusion/effusion of gases. Encourage each learner to play an active role in the discussions by asking questions.
2.    Experiential Learning
a. In mixed ability groups, guide learners to design an experiment to investigate the rate of   diffusion of ammonia gas and hydrogen chloride gas. Offer enough support to learners who may be experiencing some difficulty.
b. Guide learners to make deductions from the result of the experiments.
[bookmark: _Hlk161911471]3.  Problem solving approach
a. Guide learners to perform calculations on Graham’s law of diffusion/effusion by solving samples questions with them to understand. 
b. [bookmark: _Hlk161911531]In ability groups, give the learners questions on the Graham’s law of diffusion/effusion to solve. Offer enough support to leaners who may be slow in solving these questions.



Learning tasks
Carry out a check for relevant/required prior knowledge from the JHS Science curriculum. This can be carried out via questioning, a quiz or think-pair-share. Reteach any material if necessary.
Learners 
1. a. explain Dalton’s law of partial pressure.
    b. explain how to apply Dalton’s law of partial pressure to determine the total pressure of a mixture of gases or the partial pressure exerted by each component in a mixture of gases.
2.  perform calculations involving Dalton’s law of partial pressure.

Pedagogical Exemplars (with the cross-cutting themes integrated)
1.  Talk for learning
a.   In small mixed-ability groups, guide learners to explain Dalton’s law of partial pressure. Encourage slow learners to talk by directing questions to them.
b.   In ability groups, guide learners to explain how to apply the Dalton’s law of partial pressure in determining the total pressure of a mixture of gases or the partial pressure exerted by each component in a mixture of gases. Encourage each learner to play an active role by asking questions.
2. Problem solving approach
Guide learners to perform calculations on Dalton’s law of partial pressures by solving sample questions for them to understand. 
In ability groups, give learners questions on Dalton’s law of partial pressures to solve. Offer enough support to learners who may be slow in solving the questions.


	Keywords
	Graham’s law, diffusion, partial pressure,



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: State Graham’s law of diffusion or effusion.

Level 2: Given that 100 cm3 of ethane (C2H6) diffuses through a membrane in 40 s, what time will it take 80 cm3 of propane (C3H8) to diffuse through the same membrane at the same temperature and pressure? [C = 12, H = 1]. 

Level 4: Given a cylindrical glass tube, stoppers, two retort stands, cotton wool, concentrated NH3, concentrated HCl, and tweezers, design an experiment to determine the rate of diffusion of a gas. 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: State Dalton’s law of partial pressures.

Level 2: 
     a. A mixture of gases contains 4.76 mole of Ne, 0.74 mole of Ar and 2.5 mole of Xe. Calculate the partial pressure of the gases if the total pressure is 2 atm, at a fixed temperature.  
     b.  A mixture of 40.0 g of oxygen and 40.0 g of helium has a total pressure of 0.900 atm. What is the partial pressure of each gas? N = 14, O = 16]

Level 3: 
 a.  Three gases (8 g of CH4, 18 g of C2H6, and unknown amount of C3H8) were added to the same 10.0 dm3 container. At 23 , the total pressure in the container was measured to be 4.43 atm. Calculate the partial pressure of each gas in the container. [C = 12, H = 1]  
b. A gaseous mixture of O2 and N2 contains 32.8% nitrogen by mass. What is the partial pressure of oxygen in the mixture, if the total pressure is 785.0 mmHg? [ N = 14, O = 16] 
 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	13
	Duration
	
	Form
	 1

	Strand
	Physical chemistry 
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the use of the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life.

	Learning Outcome(s)
	Use the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life.

	Learning
Indicator(s)
	Write the ideal gas equation and apply it in simple calculations using the different numerical values of R and units of pressure and volume.

Explain why gases show deviation from ideal behaviour and suggest how the ideal gas equation could be modified to describe gas behaviour more accurately.


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Collaborative Learning, Problem solving approach, Project-based Learning, Talk-for-Learning

	Teaching & Learning Resources
	Worksheets with steps for the calculation, calculator

	Key Notes on Differentiation

	Learning Tasks:
1. What is the ideal gas equation and how is it derived?
2. A gas occupies a volume of 10 litres at a pressure of 2 atm and a temperature of 50oC. how many moles of gas are present?
3. A 150 dm3 cylinder of oxygen gas at a hospital, exerts a pressure of 800 kPa at 25oC. Calculate the mass of oxygen contained in the cylinder. [R = 8.314 Jmol-1K-1, O = 16]

Pedagogical Exemplars:
Collaborative Learning:
a. Begin the lesson by providing a brief overview of Boyle's Law, Charles' Law, and Avogadro's Law, explaining each law in simple terms and using relatable examples
b. Facilitate group discussions where learners can share their understanding of each gas law and how they relate to one another. Encourage learners to ask questions and challenge each other's thinking.
c. Divide the class into small mix ability groups and assign specific roles within each group, such as researcher, presenter, recorder, and facilitator, to ensure everyone participates and contributes to the learning process.
d. Allow learners to work in groups and show how the laws above can be combined to give the ideal gas law explaining each of the variables in the ideal gas Law.

Problem-solving approach:
a. While maintaining the mixed ability groupings, present learners with real-life scenarios or problems that require the application of the ideal gas equation  and encourage groups to discuss and solve the problems together.
b. Incorporate interactive quizzes during the lesson to gauge learners understanding of key concepts related to the ideal gas equation in real-time. Use multiple-choice questions or short-answer prompts to assess learners grasp of the concept and provide immediate feedback to guide their learning.

Learning Tasks:
1.	Compile a list of examples in daily life where gases behave differently than predicted by the ideal gas law
2.	Explain in simple terms why real gases deviate from ideal behaviour, using concepts such as molecular size, intermolecular forces, and volume occupied by gas particles.
3.	Use online simulations to explore how gas behaviour changes under different conditions such as high pressure or low temperature. Record your observations and discuss with your classmates.

Pedagogical Exemplars (with the cross-cutting themes integrated)
Project-based Learning: 
1.	Start by introducing the ideal gas law equation (PV = nRT) and its assumptions (particles have zero volume and experience no intermolecular forces).
2.	Explain that while the ideal gas law is useful for many situations, real gases often deviate from ideal behaviour under certain conditions.
3.	Engage learners in discussions about common scenarios where real gases deviate from ideal behaviour, such as high pressure, low temperature, or when gas molecules are large or have strong intermolecular forces.
4.	Use examples and demonstrations to illustrate these deviations. For instance, show how gases liquefy at low temperatures and high pressures, contrary to the behaviour predicted by the ideal gas law.
5.	Through various sources such as the internet, videos, or books, assign learners to research various factors that contribute to deviations from ideal gas behaviour, such as molecular size, intermolecular forces, or gas mixtures. Have them do presentations on their findings.
6.	Integrate quizzes during the lesson to gauge learners understanding of key concepts related to non-ideal gas behaviour in real-time and provide immediate feedback to guide their learning

Learning Tasks:
1.	State van der Waals equation for one mole of an ideal gas
2.	Describe what the van der Waals equation is used for and why it was developed. 
3.	Compare the van der Waals equation with the ideal gas law. Discuss situations where the ideal gas law is appropriate and where the van der Waals equation is more accurate. Provide examples to support your explanation.

Pedagogical Exemplars (with the cross-cutting themes integrated)
Talk-for-Learning:
1.	Start the lesson by introducing the topic of the van der Waals equation and its purpose in describing the behaviour of real gases.
2.	Encourage learners to share their prior knowledge or experiences related to gas behaviour and ideal gas laws.
3.	Use open-ended questions to spark discussion and promote critical thinking about the limitations of the ideal gas law and the need for corrections provided by the van der Waals equation.
4.	Divide the class into small mixed ability group and assign each group a specific aspect of the van der Waals equation to discuss, e.g., the significance of the a and b constants or the conditions under which the equation is most applicable.
5.	At the end of the lesson or discussion, provide opportunities for learners to reflect on what they have learned about the van der Waals equation.
6.	Ask students to summarize the key concepts from the discussion, either individually or as a group, to reinforce their understanding.

	Keywords
	Ideal gas, ideal gas constant,



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 2: State the units of pressure, volume, and temperature used in the ideal gas equation.

Level 2: A gas sample has a volume of 3.00 L at a pressure of 2.00 atm and a temperature of 300 K. Calculate the number of moles of gas using the ideal gas equation.

Level 3: Analyze the implications of using the ideal gas equation to predict the behavior of a gas at extremely high pressures or low temperatures, considering factors such as phase changes and molecular interactions.

Level 2: What is meant by non-ideal gas behavior?

Level 2: Describe the impact of molecular size on the deviation of gases from ideal behavior

Level 3: Evaluate the significance of intermolecular forces in causing deviations from ideal behavior in real gases. Discuss how these forces affect gas behavior under different conditions

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: State one difference between the ideal gas law and the van der Waals equation.

Level 2: Use the van der Waals equation to calculate the pressure of 1 mole of carbon dioxide gas in a 2-liter container at 273 K. 
Given: a = 3.592, b = 0.0427 and R = 8.314 Jmol-1K-1

Level 3: Discuss the significance of the a and b constants in the van der Waals equation. How do these constants account for the deviations of real gases from ideal behavior? 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	





	Learning Planner

	Subject
	Chemistry
	Week
	14
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Matter and its properties

	Content Standard
	Demonstrate understanding of the use of the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life.

	Learning Outcome(s)
	Use the kinetic theory of matter to explain the behaviour of solids, liquids and gases under different conditions and describe the laboratory preparation of gases as well as their uses in everyday life

	Learning
Indicator(s)
	Design and perform experiments to prepare and test for gases (hydrogen, ammonia and carbon(IV) oxide gases).    


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Collaborative learning, Experiential learning

	Teaching & Learning Resources
	Gas preparation kits, wooden splint, lime water, marble chips, hydrochloric acid, magnesium ribbon, calcium hydroxide, ammonium chloride, [video, virtual laboratory can be used here]

	Key Notes on Differentiation

	Learning Tasks: 
1. State at least two metals that can be used to prepare hydrogen gas.
2. Use a balanced chemical equation to explain the ‘pop’ sound heard when hydrogen gas is tested with a lighted splint.
3. Explain why in the preparation of hydrogen gas in the laboratory, the end of the thistle funnel in the flask must be dipped in the acid. 
Pedagogical Exemplars (with the cross-cutting themes integrated)
Collaborative learning:
a. Divide learners into mixed ability groups and guide them to discuss the properties of hydrogen gas. Encourage slow learners to participate in the discussion by asking them questions.
b. Guide learners to state the uses of hydrogen gas in everyday life.
Experiential learning:
            a.   In mixed ability groups, guide learners to perform experiments to prepare    
                  hydrogen gas.
            b.  In mixed ability groups, guide learners to create charts to illustrate the 
                 experimental set-up for the preparation of hydrogen gas.
c. [bookmark: _Hlk161948481]Guide learners to make deductions from the experiment to prepare hydrogen gas.



Learning Tasks:
1.	Name the chemicals required for the preparation of carbon dioxide in the laboratory.
2.	Why is sulphuric acid not used for the preparation of carbon dioxide in the laboratory?
3.	Explain what happens when carbon dioxide gas is passed through a saturated solution of calcium hydroxide briefly and in excess.

Pedagogical Exemplars (with the cross-cutting themes integrated)
1.  Collaborative learning:
a. Divide learners into mixed ability groups and guide them to discuss the properties of carbon dioxide gas. Encourage slow learners to participate in the discussion by asking them questions.
b. Guide learners to state the uses of carbon dioxide gas in everyday life.
      
2.   Experiential learning:
a. In mixed ability groups, guide learners to perform experiments to prepare carbon dioxide gas.
b. In mixed ability groups, guide learners to create charts to illustrate the experimental set-up for the preparation of carbon dioxide gas.
c. Guide learners to make deductions from the experiment to prepare carbon dioxide gas.


Learning tasks:
1.	How is ammonia gas collected in the laboratory?
2.	Concentrated sulphuric acid is used as a drying agent. Explain why it is not advisable to use it as a drying agent in the test for ammonia gas. Support your answer with an equation.
3.	Explain why ammonium nitrate is not used in the preparation of ammonia and why ammonia gas is not collected over water.                                                                                                                                                                                                                                                                                                                                                                                                                                       

Pedagogical Exemplars (with the cross-cutting themes integrated)
1.	Collaborative learning:
a)	Divide learners into mixed ability groups and guide them to discuss the properties of ammonia gas. Encourage slow learners to participate in the discussion by asking them questions.
b)	Guide learners to state the uses of ammonia gas in everyday life.
2.	Experiential learning:
a)	In mixed ability groups, guide learners to perform experiments to prepare    
                  ammonia gas. 
b)	In mixed ability groups, guide learners to create charts to illustrate the 
                 experimental set-up for the preparation of ammonia gas.
c)	Guide learners to make deductions from the experiment to prepare ammonia gas.

	Keywords
	Burning splint, anhydrous, combustion, hydrogenation, displacement of air



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: State two properties of hydrogen that enables it to be used to fill balloons.

Level 1: State three practical uses of hydrogen in everyday life.

Level 2: State the method of collection of hydrogen gas and explain why it is collected by this method.

Level 4: You are provided with the thistle funnel, delivery tube, split cork, conical flask, gas jar, beehive stand, water trough, Magnesium ribbon, and dilute HCl. Design an experiment to prepare and test for hydrogen gas.      


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: State the properties of CO2 that allow it to be used in the manufacture of:
a) fizzy drinks                                                                 
b) as refrigerant. 

Level 2: State the method of collection of carbon dioxide gas and explain why it is collected by this method.  

Level 3:  With the help of a neat labelled diagram explain the laboratory preparation of carbon dioxide gas. 

Level 1: State the effect of ammonia gas on 
a) moist blue litmus paper;
b) moist red litmus paper.
Level 2:  How is ammonia gas prepared in the laboratory starting from NH4Cl? State the conditions and balanced equation for preparation
Level 3: In the laboratory preparation of ammonia gas, the round bottom flask containing the reagents is slanted downwards whilst been heated. Explain why these actions are necessary in the preparation of the gas.



	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	15
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Equilibria

	Content Standard
	Demonstrate knowledge and application of solubility and solubility rules.

	Learning Outcome(s)
	Apply the solubility rules to analyze and predict the behaviour of common ionic compounds in qualitative analysis

	Learning
Indicator(s)
	Explain the term solubility and describe the factors that affect solubility of substances.

Determine the solubility of soluble and sparingly soluble substances.   


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Talk for Learning, Demonstration, Inquiry-based learning, Activity-based learning, Collaborative Learning, Exploratory Learning

	Teaching & Learning Resources
	Worksheets, Simulations (PHET), video, virtual laboratory can be used here, Warm and cold water, Sugar, Common salt, Thermometer, Beaker, Tripod stand, Salts containing desired cations or anions, Test tubes, Wash bottle, Gauze, Source of heat, Excel sheet, Graph, Distilled water, Bench solutions, Dropper, Chart of the solubility rules, Chart on the solubility of different salts

	Key Notes on Differentiation

	Learning Tasks: 
1. Define solubility.
2. Explain the concept of solute and solvent.
3. State the units of solubility and use one of them to explain unsaturated, saturated and supersaturated solutions
4. Conduct an experiment to investigate how temperature affects the solubility of a specific substance and analyse the results
Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Talk-for-learning:
a) Put learners in groups and encourage learners to share what they remember about solutions and their properties. With the aid of sample solutions, engage learners in a brainstorming session to come out with the explanation of the terms solute, solvent, and solution. 
b) With the aid of sample solutions such as sugar solution, a mixture of kerosene and water or, a mixture of coke and carbon dioxide, describe the various types of solutions based on the state of solute and solvent and give specific examples (solid-liquid, solid-gas, gas-liquid, solid-solid, liquid-liquid, gas-gas solutions).
2. Demonstration:
Watch a video or prepare samples of the various types of solutions (unsaturated, saturated, and supersaturated). Connect the concept of solubility to what students already know about solutions. Involve learners in the preparation process by allowing them to measure and add the solute to the solvent. Encourage active participation and observation to enhance their understanding of the concept.

3. Inquiry-based learning: 
In groups, experiment to investigate the factors that affect solubility: temperature, pressure, nature of solute and solvent (molecular size and polarity)
NB: Stirring or shaking increases the rate of solubility.
Relate the factors to everyday life such as the dissolution of salt in soup, sugar in hot and cold water, carbon dioxide in fizzy drinks.


Learning Tasks: 
1. Determine the insoluble compound that is formed when the Calcium chloride solution is mixed with zinc carbonate solution.
2. Design a poster to depict the steps involved in determining the solubility of a given salt.
3. Provide learners with a sample solubility curve and ask them to identify the maximum amount of solute that can be dissolved at specific temperatures.
4. Use information from a solubility curve to determine the amount of solute that will be deposited when a solution is cooled from a particular temperature to another.

Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Activity-based learning: 
a) Introduce the concept of solubility rules and outline its importance in predicting the nature of a solution that will be formed when a salt is mixed with water. 
b) Prepare a number of cards with different ions written on each. 
c) Based on the understanding that cations combine with anions to form salts, let learners work in groups to sort a combination of the cards into soluble and insoluble salts using the solubility rules. 
d) Design an experiment to determine the solubility of a named salt at different temperatures.
2. Collaborative Learning
In groups, allow learners to analyse data on a given salt and determine its solubility experimentally at a particular temperature.
3. Exploratory Learning
a) Give learners a set of data of solubility of a known salt at different temperatures for the to analyse.
b) Guide learners to plot a solubility curve using data from an experiment.
c) Analyse and deduce information from the curve.


	Keywords
	Saturated solution, supersaturated solution,



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Define solubility.
Level 1: Define a saturated solution.  
Level 2: Explain each of the following terms;   
a) Unsaturated solution
b) Saturated solution  
c) Supersaturated solution       
Level 2: Explain how temperature affects the solubility of gases in liquids.      
 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: What does the point above a solubility curve represent?

Level 3: Use the information below to answer the questions that follow;  
	Temperature/ºC                       
	Solubility of NaCl (g/100g water)

	0
	33.0

	20
	33.5

	40
	34.0

	60
	34.5

	80
	35.0


i.  Plot the solubility curve for NaCl 
ii. What is the solubility of NaCl at 30oC?
Level 2: The solubility values of Potassium chlorate at different temperatures are given below:
	Temperature/ºC                       
	Solubility/(g/dm3)

	0
	5.3

	10
	5.9

	20
	6.5

	30
	7.0

	40
	7.5

	50
	8.0

	60
	8.5

	70
	9.0


i. Plot the solubility curve for KClO3 from the result above. 
ii. From the graph determine the solubility of KClO3 at 35oC



	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	16
	Duration
	
	Form
	1 

	Strand
	Physical chemistry
	Sub-Strand
	Equilibria

	Content Standard
	Demonstrate knowledge and application of solubility and solubility rules.

	Learning Outcome(s)
	Apply the solubility rules to analyze and predict the behaviour of common ionic compounds in qualitative analysis

	Learning
Indicator(s)
	Perform tests on water soluble compounds to identify ions based on the solubility rules


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Talk for Learning, Inquiry-based learning

	Teaching & Learning Resources
	Bench solution, soluble and insoluble salts, distilled water, test tubes

	Key Notes on Differentiation

	Learning Tasks:
1. Provide learners with a set of unknown solutions containing common ions such as Cu2+, Fe2+and Al3+ and task them to perform simple precipitation reactions to identify the ions present.
2. Provide learners with a mixture of two salts which contains at least one of the following ions: (Cu2+, Fe2+, Pb2+, Al3+, Zn2+, Fe3+) and anions (Cl-, SO42-, CO32-) and task them to perform qualitative analysis on an unknown solution containing a mixture of cations and write a lab report in tabular form.
[bookmark: _Hlk164262802]Pedagogical Exemplars (with the cross-cutting themes integrated)

1. Talk-for-learning:
a) Start with a brief overview of solubility rules and why they are important in identifying ions in water soluble compounds. Use real-world examples to illustrate the relevance of understanding solubility rules.
b) Conduct a demonstration where you dissolve various known compounds in water and observe their solubility. Encourage learners to predict the solubility of each compound based on the rules they have learned.
c) Divide the class into mix ability small groups and provide them with different water-soluble compounds. Task each group to perform tests to identify the ions present in their compounds based on solubility rules. Encourage collaboration and discussion within groups.
d) Provide assistance to groups that are struggling. 
2. Inquiry-based learning:
a) In mixed-gender grouping where applicable, design an experiment for learners to test for the presence of the following cations (Al3+, Ca2+, Cu2+, Fe2+, Fe3+, Zn2+, Pb2+, NH4+) using NaOH(aq) and NH3(aq) as precipitating reagents, offer support and guidance as students apply their knowledge.
b) While maintaining the groupings, provide more opportunities for hands-on practice by tasking learners to perform tests to identify and describe the behaviour of the following anions (CO32-, Cl-, Br-, I-, NO3-, SO32-, SO42-, S2-)
c) Design an experiment for learners to determine the presence of salt using the grid method
d) Assess learners understanding through quizzes, group presentations, or individual assignments



	Keywords
	Solubility, precipitate, gelatinous



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: What are the general solubility rules for common ions in aqueous solutions?
Level 2: Imagine you have a solution containing an unknown compound. Describe a step-by-step procedure to identify the ions present in the compound using solubility rules. Include the tests you would perform and how you would interpret the results.
Level 3: A student has conducted a series of tests on a water-soluble compound and determined that it contains either chloride ions (Cl-) or carbonate ions (CO32-). Design an experimental procedure to identify which ion is present in the compound. Explain your rationale for each step of the procedure and how it will lead to a conclusive result.

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 3

1.  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	17
	Duration
	
	Form
	 1

	Strand
	Physical chemistry
	Sub-Strand
	Periodicity

	Content Standard
	Demonstrate knowledge and understanding of how periodic properties change with atomic number and principal quantum number.

	Learning Outcome(s)
	Describe and explain the trends of periodic properties on the periodic table

	Learning
Indicator(s)
	Use the electron configuration of elements to determine their position on the periodic table.

Explain how periodic properties change with atomic number and principal quantum number.  


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Activity-based-learning, Collaborative learning, Talk for learning

	Teaching & Learning Resources
	Projector, computer or laptop, videos on the periodic table, periodic table chart, worksheets.

	Key Notes on Differentiation

	Learning Tasks: 
1. How does the electron configuration of an atom relate to the block in which the element is found on the periodic table?
2. How will the electron configuration be used to predict the group of an element on the periodic table?
3. State the properties of Sodium based on the group it belongs to on the periodic table

Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Activity-based-learning
Help learners to arrange atomic orbitals in order of increasing energy levels. Based on the number of electron present in an atom, encourage learners to independently, write the electron configuration of the first thirty elements based on the orbital notation.
 
2. Collaborative Learning
a) In pairs, classify the elements according to the following categories:
i. The blocks (s, p, d, f)
ii. Groups (IUPAC system and the Roman numeral system).
iii. the period in which the element belongs.
iv. metals, semi-metals, and non-metals.
b) Describe the physical properties (hardness, density, melting point, boiling point, and physical state) and chemical properties of some representative elements (groups 1, 2, 7 and the noble gases).
c) Have the learners work in pairs to design the periodic table.


Learning Tasks: 
1. Define and explain the periodic law in your own words.
2. Research how atomic size is defined and explain the factors that influence the size of an atom.
3. Describe the trends in the periodic properties of elements 
4. Define electronegativity and explain its role in determining the nature of chemical bonds that is formed between atoms. 
5. Identify the periodic properties that show similar trends across the period 

Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Talk for learning
a) Begin by introducing the concept of the periodic table and its significance in chemistry. Explain that the periodic table organizes elements based on their atomic number, electron configuration, and chemical properties.
b) Engage students in a discussion about the structure of the periodic table. Encourage them to identify patterns and trends in the arrangement of elements.
c) Discuss the significance of periods (rows) and groups (columns) in the periodic table.
d) Explain the periodic law, stating that the properties of elements are periodic functions of their atomic numbers.
2. Collaborative learning:
a) Use visual aids such as diagrams, charts, and interactive simulations to help learners visualize the periodic table and its patterns. Highlight specific trends, such as atomic radius, ionization energy, and electronegativity, across periods and down groups.
b) Divide learners into small groups and assign each group a specific periodic trend to investigate, such as atomic radius, ionization energy, or electronegativity.
c) Ask each group to prepare a short presentation or mini-lesson to teach their assigned periodic trend to the rest of the class and account for discrepancies in the periodic properties with respect to beryllium, boron, oxygen and nitrogen.
d)  Encourage learners to explain their findings, discuss the concepts, and provide real-life examples to illustrate the trend.
e) Conclude with a reflection of the session where learners discuss what they have learned and how their understanding has deepened.


	Keywords
	Periodicity, groups, periods



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1:  Element X, has electron configuration 1S2 2S2 
a) State the block that X belongs to. 
b) Which group does X belong to?

Level 2: Consider the following elements: X and Y with atomic numbers, 17 and 11 respectively. Write the electron configuration of each element and use it to determine the;
a) block to which each belongs. 
b) group to which each belongs. 
c) period to which each belongs.

Level 2: Construct a periodic table using the first 20 elements.

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: State the periodic law   

Level 2: Distinguish between electronegativity and electron affinity.   

Level 2: Explain why the first ionisation energy of oxygen is less than that of nitrogen.

Level 2: Arrange the following elements in increasing order of electronegativity and explain your order: C, F, Mg, Br, S, O, Na. 

Level 3: Arrange the following species in order of decreasing size K+, Cl- and Ca2+.       

Level 3: Explain what is meant by ionisation energy and state how it varies across a period in the periodic table.     


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	18
	Duration
	
	Form
	 1

	Strand
	Systematic Chemistry of the Elements
	Sub-Strand
	Bonding

	Content Standard
	Demonstrate knowledge and understand of the formation and properties of inter-atomic bonding

	Learning Outcome(s)
	Predict and explain ionic, covalent and metallic bonding as well as their characteristic properties

	Learning
Indicator(s)
	Explain ionic bonding, its formation and state the properties of ionic compounds.


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Talk for Learning, Activity-based learning,

	Teaching & Learning Resources
	Charts, atomic models, sticky balls, ionic bond

	Key Notes on Differentiation

	Learning tasks:
1. How are ionic compounds held together?
2. Use the Lewis dot structures to describe how MgCl2 is formed.
3. Explain why NaCl(s) does not conduct electricity even though it is an ionic compound.
4. Explain why ionic compounds have high boiling or melting points.
Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Talk-for-learning:
a) Guide learners to review the meaning of chemical bonding and the types of interatomic bonding (ionic, covalent and metallic) from the JHS curriculum by using questions. 
Encourage slow learners to participate in the review by asking them questions.
b) Divide leaners into mixed ability groups and guide them to discuss the factors that affect ionic bond formation (ionisation energy, electron affinity, electronegativity). 
Encourage slow learners to participate in the discussion by asking them questions.
c) [bookmark: _Hlk164261841]In mixed ability groups, guide learners to use illustrations to explain the formation of cations and anions and relate the charge on simple ions to the group number of the element on the periodic table. Encourage slow learners to participate actively by asking them questions. 
2. Activity-based learning: 
a) In mixed ability groups, guide learners to use atomic models or simulations or electron dots to describe and explain the formation of ionic bonds between metals and non-metals. Encourage slow learners to participate actively by paying more attention to them. 
b) In mixed ability groups, guide learners to use models to illustrate and describe the formation of Sodium chloride crystals. Encourage slow learners to participate actively by paying more attention to them.
c) In mixed ability groups, guide learners to discuss the properties of ionic compounds.



	Keywords
	Electrostatic force,



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	[bookmark: _Hlk164265276]Level 1: State two properties ionic compounds.
Level 2: Sodium oxide, Na2O is an ionic compound formed when sodium reacts with oxygen. Describe, in terms of electrons, what happens when sodium oxide is form in this reaction.
Level 2: Which of the following pairs of compounds is more ionic? 
a) BeCl2 and AlCl3
b) Li2O and CaO. Give reasons for your answer.
Level 2: Describe how calcium and oxide ions are formed and using the Lewis dot structures, describe how of calcium oxide is formed.


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 3

1.  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	19
	Duration
	
	Form
	1 

	Strand
	Systematic Chemistry of the Elements
	Sub-Strand
	Bonding

	Content Standard
	Demonstrate knowledge and understand of the formation and properties of inter-atomic bonding

	Learning Outcome(s)
	Predict and explain ionic, covalent and metallic bonding as well as their characteristic properties

	Learning
Indicator(s)
	Explain covalent bonding, its formation and state the properties of covalent compounds

Explain metallic bonding, its formation, factors that affect its formation and properties of metals   


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Talk for Learning, Exploratory Learning, Digital learning, Activity-Based learning

	Teaching & Learning Resources
	Pieces of metals, charts of covalent and metallic bonding, atomic models

	Key Notes on Differentiation

	Tasks:
1. How are covalent compounds formed?
2. How are valence electrons represented in Lewis dot structures?
3. Use Lewis dot structures to explain the nature of chemical bonding found in oxygen gas (O2) and identify the number of bonds formed in the molecule
4. What differentiates a polar covalent bond from a non-polar covalent bond?

   Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Talk-for- learning:
a) Through a whole class discussion, guide the learners to review the previous knowledge on covalent bonding from the JHS curriculum. Encourage slow learners to actively take part in the discussion by asking them questions.
b) In mixed ability groups, guide learners to identify and distinguish between the types of covalent bonds (simple covalent, dative or co-ordinate and polar covalent bonds)
2. [bookmark: _Hlk164330969]Exploratory learning: 
a) [bookmark: _Hlk164332380]In mixed ability groups, guide learners to use atomic models to explain the formation of covalent bonds between different non-metals. Special attention must be given to visually impaired learners. 
b) In mixed ability groups, guide learners to use electron dot structures or models to illustrate the formation of simple (H2), dative (NH4+) and polar (HF) covalent bonds. Special attention must be given to visually impaired learners.
3. [bookmark: _Hlk164334449]Initiate talk-for-learning:
a) In mixed ability groups, guide learners to discuss and explain the following terms: polarisation, polarizability, polarising power and state the factors that introduce ionic character into covalent bonds.
b) In mixed ability groups, guide learners to 
i. use electronegativity differences between atoms to predict bond type.
ii. discuss the properties of covalent compounds.
Encourage slow learners to participate in the discussion by asking them questions.


Learning tasks:
1. Arrange the following metals in order of increasing metallic bond: Na, K, Mg and Al.
2. Give reasons for your order in question 1 above. 
3. Draw a diagram to show the metallic bonding in magnesium ion.

Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Use of Digital Learning: 
[bookmark: _Hlk164340659]Guide learners to watch a video or listen to a presentation (with the aid of relevant charts) on metallic bonding. Special attention must be given to visually impaired learners and those with hearing challenges.
2. Activity-Based learning:
a) Based on the presentation on metallic bonding, divide learners into mixed ability groups and guide them to design a mind map on the explanation of metallic bonding, factors that affect its formation as well as its properties. Special attention must be given to visually impaired learners. 
b) Guide learners to individually design models to metallic bonding (lattice of positive ions in a pool of electrons). 
Special attention must be given to visually impaired learners.
3. Talk-for-Learning:
In mixed ability groups, guide learners to: 
a) explain each of the factors that affect metallic bond formation.
b) discuss the properties of metallic solids and link the properties to metallic bonding. Encourage slow learners to actively partake in the discussion by asking them questions.


	Keywords
	Valence shell, mutual, polar covalent



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Define a covalent bond. 
Level 1: State the type(s) of bonds in NH4+.
Level 2: Describe how covalent bond is formed in the following molecules: H2, N2, Cl2, and O2
Level 2: Distinguish between polar covalent bond and dative bond.


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: What is a metallic bond?

Level 2: State and explain two factors that affect the strength of metallic bonds.

Level 2: Describe the metallic bonding in sodium metal and use it to explain how it   conducts electricity. 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	20
	Duration
	
	Form
	 1

	Strand
	Systematic Chemistry of the Elements
	Sub-Strand
	Bonding

	Content Standard
	Demonstrate knowledge and understanding that, the type of chemical bond in a compound determines the physical and chemical properties of that compound

	Learning Outcome(s)
	Predict and describe the type of intermolecular bonds that will be formed between a group of compounds

	Learning
Indicator(s)
	Describe the types of intermolecular forces and explain how they arise from the structural features of molecules  


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Talk for Learning, Collaborative learning

	Teaching & Learning Resources
	Charts, molecular models, Interactive Simulations.

	Key Notes on Differentiation

	Learning Tasks: 
1. Distinguish between intramolecular and intermolecular forces and give examples.
2. Explain the formation of hydrogen bonds, using the structural formula of two identical molecules.
3. Identify molecules that are capable of forming hydrogen bonds and explain the conditions under which hydrogen bonding occurs.
4. Define dipole – dipole interactions and compare them to other intermolecular forces.
5. The molecular compound of propanol is CH3CH2CH2OH, explain the nature of intermolecular forces that will exist in a 5L sample of propanol.

Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Talk-for-Learning:
a) With the aid of charts, models or other resources, differentiate between intramolecular and intermolecular forces. Explain intermolecular bonding and use concept maps to guide learners to identify the types of intermolecular forces found in compounds (covalent compounds). Note: Ionic compounds are linked by inter-ionic or electrostatic forces
b) Watch a video or use a chart to reinforce the types of intermolecular forces in molecules.
2. Collaborative learning: 
a) Using think-pair-share, describe the three main types of intermolecular forces: Hydrogen bonding, dipole-dipole type of Van der Waal's forces and London dispersion forces type of Van der Waal's forces.
b) Define each type of interaction and provide examples to illustrate their significance.
c) Using charts of molecular mass (molecular size, number of electrons per molecule) of the halogens and their boiling points, deduce and explain the factors that affect the strength of London dispersion forces of attraction.
d) In pairs, and with the aid of charts or any other data, visualise and deduce the factors that affect the strength of hydrogen bond.
i. Electronegativity and size of elements directly bonded to the hydrogen.
ii. Number of hydrogen bonds per molecule.
iii. Orientation of the hydrogen bond.



	Keywords
	Intermolecular forces, hydrogen bond, dipole, electronegative, induced,



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 2: Deduce the type of intermolecular force present in each of the following compounds: 
a) H2S
b) NH3
c) CH4
d) SF6 
e) HF
Level 2: In terms of intermolecular forces, explain why the solubility of ethanol in water is greater than the solubility of ether in water.
Level 3: Consider the following compounds: CH4, CO2, NH4Cl. Select the compound capable of undergoing dipole-dipole interactions and explain your answer.


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 3

1.  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	21
	Duration
	
	Form
	 1

	Strand
	Systematic Chemistry of the Elements
	Sub-Strand
	Bonding

	Content Standard
	Demonstrate knowledge and understanding that, the type of chemical bond in a compound determines the physical and chemical properties of that compound

	Learning Outcome(s)
	Predict and describe the type of intermolecular bonds that will be formed between a group of compounds

	Learning
Indicator(s)
	Explain how intermolecular forces affect physical properties of compounds.   


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Talk for Learning, Experiential Learning

	Teaching & Learning Resources
	Computer, projector, simulations.

	Key Notes on Differentiation

	Learning tasks: 
1. Provide learners with a list of substances (e.g., water, ethanol, methane etc) and ask them to identify the physical properties of each substance, such as boiling point, melting point, and state at room temperature (solid, liquid, gas).
2. Present learners with two substances known to have different intermolecular forces, such as water (hydrogen bonding) and methane (London dispersion forces) and ask them to compare and contrast the physical properties of these substances, focusing on factors like boiling point, melting point, and viscosity.
3. Provide learners with a series of molecules and their structures and ask them to predict which molecule would have the highest boiling point and justify their prediction using their understanding of intermolecular forces. Guide students to consider factors such as molecular size, polarity, and hydrogen bonding.
Pedagogical Exemplars
Talk-for-learning: 
1. Start by engaging learners in a whole-class discussion about the concept of intermolecular forces and their importance in determining the physical properties of substances. Encourage learners to share their prior knowledge and experiences related to the topic.
2. Divide learners into pairs small mixed ability groups and provide them with a list of physical properties affected by intermolecular forces (solubility, density, viscosity, etc.). Ask each group to discuss how they think intermolecular forces influence each property. Then, have them share their ideas with the class.
3. Provide real-world examples or case studies where the effects of intermolecular forces on physical properties are evident. For instance, discuss how the intermolecular forces in water contribute to its high surface tension and boiling point, making it an effective solvent.
4. Allow learners to take on the role of the teacher by having them explain the relationship between intermolecular forces and physical properties to their peers. Encourage them to use examples and analogies to make the concepts more accessible.
5. [bookmark: _Hlk164265306]Incorporate interactive quizzes during the lesson to gauge learners understanding of key concepts related to intermolecular forces and physical properties in real-time. Use multiple-choice questions, short-answer prompts, or concept-matching activities to assess learners grasp of the concept and provide immediate feedback to guide their learning.



	Keywords
	Boiling point, melting point



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Which type of intermolecular force is responsible for the high boiling point of water?
Level 2: Compare and contrast the physical properties of ethanol (C2H5OH) and methane (CH4) in terms of their intermolecular forces. Explain why ethanol has a higher boiling point than methane.
Level 3: Design an experiment to investigate the relationship between the strength of intermolecular forces and the surface tension of different liquids. Include a hypothesis, materials list, procedure, and expected results.
Level 4: Analyse the impact of intermolecular forces on the solubility of various substances in water. Consider how factors such as molecular structure, polarity, and hydrogen bonding influence solubility. Provide examples to support your analysis.

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 3

1.  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	22
	Duration
	
	Form
	1 

	Strand
	Chemistry of Carbon Compounds
	Sub-Strand
	Characterization of Organic Compounds

	Content Standard
	Demonstrate knowledge and understanding of the general processes involved in qualitative and quantitative elemental analysis of organic compound

	Learning Outcome(s)
	Apply the knowledge and understanding in science to describe qualitative and quantitative elemental analysis of organic compound

	Learning
Indicator(s)
	Describe qualitative and quantitative elemental analysis of organic compounds.


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Digital Learning, Inquiry-based learning, Experiential Learning

	Teaching & Learning Resources
	Virtual laboratory can be used, laptop, smart phone, video, fractionating column, Liebig condenser, round bottom flask, adapter, conical flask; thermometer, ethanol-water mixture, powdered charcoal, stirrer/hotplate and liquid paraffin Chromatography: beaker, chromatography paper, capillary tube, cardboard, glass or other green plant, ethanol for pigment extract, petroleum ether: propanone mixture to use as eluant, Test tubes, Bunsen burner, metal tong, pestle, mortar, gauze, filter paper, funnel, protective cloth and eye google, Organic compounds containing N, S, and halogens, sodium metal, dil NaOH, dil H2SO4, HNO3, dil AgNO3, FeSO4, FeCl3, sodium pentacyanonitrosyl ferrate(II).

	Key Notes on Differentiation

	Learning task:
1. Define distillation and explain its purpose in the separation of mixtures.
2. Sketch the set-up of simple distillation apparatus and explain the role of each component in the distillation process.
3. How will you recover and recycle a solvent containing dissolved solid impurities for an industrial process?
4. Consider the boiling points of the following alkanols
	Alkanol
	Boiling point (oC)

	Methanol
	65

	Ethanol
	79

	1-propanol
	97

	1-butanol
	117


a) Suggest the appropriate method of separating the alkanols
b) Which alkanol will be collected first. Explain your answer.
5. Explain crystallization and outline its importance
6. What are the steps involved in crystallization?
7. A student used paper chromatography to separate colour dye. The following is the chromatogram for the dyes A, B, C and D.
[image: ]
a) Deduce one conclusion that can be drawn about dye C.
b) Suggest why B remained on the baseline.
c) Calculate the Rf values of dye D and A

Pedagogical Exemplars (with the cross-cutting themes integrated)
1. Using digital learning strategies, let learners watch video clips or observe teacher demonstration of: 
a) Distillation
b) fractional distillation
c) crystallization. 
Engage learners in mixed ability groups to discuss the key steps in the use of crystallization, drying and distillation to purify a given impure organic compound.
2. Let learners explore the use of melting and boiling points to determine the purity of a given organic compound using inquiry-based learning approach.
3. Experiential Learning: Demonstrate the determination of melting points of some organic solids (benzoic acid, oxalic acid, ethanamide)
Describe paper chromatography as an analytical technique that separates components in a mixture of organic compounds and state its uses in everyday life, such as in forensics, natural product, environmental analysis etc.
Analyze and interpret simple paper chromatograms including the use of Rf-values.




	Keywords
	Chromatography, fractional distillation



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: What is meant by the term crystallization?
Level 1
(a). What is paper chromatography?
(b). How can you identify substances in a mixture using paper chromatography?

Level 2: Explain Rf values and their significance in paper chromatography.
How can you calculate Rf value of a particular component?

Level 3: The green pigment chlorophyll, in leaves of plants can be obtained using the following procedures:
Step 1: The nim leaf is ground with alcohol until the solution is saturated
Step 2: The green pigment obtained is separated from the mixture
Step 3: The colours in the pigment are then separated.
a.        Name the apparatus used in step 1.
b.        Suggest why the leaves are ground with alcohol instead of water in step 1
c.        Name the type of separation method used in step 2.
d.        Describe how step 3 is carried out

Level 4: A label on a can of green drink contains no artificial colours. Plan an investigate to show that the green colour of the drink was not a mixture of these two artificial colours.                                       	Blue E125                                      	Yellow E 110
You are provided with the green colour from the drink, samples of E 125 and E 110 and some common laboratory apparatus 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 3

1.  


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	23
	Duration
	
	Form
	 1

	Strand
	Chemistry of Carbon Compounds 
	Sub-Strand
	Characterization of Organic Compounds

	Content Standard
	Demonstrate knowledge and understanding of the general processes involved in qualitative and quantitative elemental analysis of organic compound

	Learning Outcome(s)
	Apply the knowledge and understanding in science to describe qualitative and quantitative elemental analysis of organic compound

	Learning
Indicator(s)
	Design and perform experiment to test for the presence and mass composition of carbon, hydrogen, sulphur, nitrogen and halogens in organic compounds.  


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Experiential learning, Inquiry-based learning

	Teaching & Learning Resources
	Test tubes, Bensen burner, metal tong, pestle, mortar, gauze, filter paper, funnel, protective cloth, eye google, organic compounds containing N, S, and halogens, sodium metal, dil NaOH, dil H2SO4, HNO3, dil AgNO3, FeSO4, FeCl3, sodium pentacyanonitrosyl ferrate(II), Virtual laboratory, Worksheet

	Key Notes on Differentiation

	Learning tasks:
1.	How will you test for the presence of nitrogen and sulphur in an organic compound?
2.	Describe how you will test for chlorine in an organic compound.

Pedagogical Exemplars
Experiential learning:
In small mixed-ability groups, design and conduct experiments to test for the presence of carbon, hydrogen, sulphur, nitrogen and halogens in organic compounds.


Learning tasks:
1.	Describe how to test for Carbon and hydrogen in a hydrocarbon compound
2.	Outline the procedure to test for Nitrogen, Sulphur and Halogens in an organic compound
3.	Explain the process that is used for the estimation of carbon, hydrogen and halogen in organic compound, etc.

Pedagogical Exemplars
Inquiry-based learning:
a.	Describe how the mass of elements (C, H, X) are obtained.
b.	Perform calculations involving percentage composition using secondary data and review the calculation of empirical and molecular formulae.

	Keywords
	Percentage composition, empirical formula, molecular formula



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Identify the colour change when testing for Chlorine in organic compound by adding excess concentrated nitric acid to the filtrate from sodium fusion test after heating and then AgNO3 is added.
Level 1: List the steps involve in the determination of nitrogen in organic compound.

Level 2: How can N, S and halogens be converted into inorganic ions?
Level 3: Design an experiment to determine the presence of sulphur in an organic compound.

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1:
a. Name the reagents used to test for the presence of carbon in an organic compound.
b. Define the empirical formula of a compound.

Level 2: If the molar mass of a compound X is given, explain how to determine the molecular formula from the empirical formula

Level 3: An organic compound Q contains C, H, O and N. A mass of 0.132 g of Q was burnt completely in oxygen to produce 0.072 g of water, 0.176 g of carbon (IV) oxide and 24.0 cm3 of nitrogen. 
i.        Calculate the empirical formula of Q 
ii.        If the molar mass of Q is 132 gmol-1. Deduce the molecular formula of Q 
[O = 16, N = 14, C 12, H = 1, Vm = 22400 cm3 mol-1]

Level 4: Sample Q is a crystal obtained from the bark of a tree. Plan an investigation to show that carbon, hydrogen and nitrogen are contained in the sample. You are provided with common laboratory apparatus.

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	








	Learning Planner

	Subject
	Chemistry
	Week
	24
	Duration
	
	Form
	 1

	Strand
	Chemistry of Carbon Compounds
	Sub-Strand
	Organic Functional groups

	Content Standard
	Demonstrate knowledge and understanding organic chemistry to classify organic compounds

	Learning Outcome(s)
	Predict and classify organic compound

	Learning
Indicator(s)
	Distinguish between organic and inorganic compounds and classify organic compounds

Explain homologous series and state their properties


	Essential Question(s)  
	

 

	Pedagogical Strategies
	Inquiry-Based Learning, Collaborative learning Talk for Learning

	Teaching & Learning Resources
	Worksheet for learners to tabulate the differences and Molecular models to model organic functional groups

	Key Notes on Differentiation

	Learning Tasks:
1.  What are organic compounds?
2.  State four reasons why forms many stable compounds.
3.  Distinguish between alicyclic hydrocarbons and aromatic hydrocarbons.  
  
    
Pedagogical Exemplars
1.	Inquiry-Based learning:
a. Divide learners into mixed ability groups and guide them to discuss the meaning of organic chemistry. Encourage slow learners to participate in the discussion by asking them questions.
b. Guide learners to explain why carbon forms many compounds.
      
2.   Collaborative learning:
a. Through a whole class activity, guide learners to differentiate between organic compounds and inorganic compounds, and give examples.
b. Encourage slow learners to participate in the discussion by asking them questions.
      
3.   Activity-based learning:
a. In mixed ability groups, guide learners to use cut-outs on the types and examples 
            of organic compounds to classify different organic compounds into aliphatic 
            hydrocarbons, alicyclic hydrocarbons, aromatic hydrocarbons and heterocyclics.
            Special attention must be given to visually impaired leaners.
b. In small mixed ability groups, guide learners to model the various classes of 
             organic compounds and draw their structures.


Learning Tasks: 
1. What is a homologous series?
2. Write the molecular formulae of the first four members of the organic compound with
     the general molecular formula, .
3. Draw the structures for the following organic compounds:
    a. CH3CH2CH3
    b. CH3CH = CH2

Pedagogical Exemplars (with the cross-cutting themes integrated)
 1. Talk-for-learning:
   Divide the leaners into mixed ability groups and use the inductive approach to guide leaners to deduce the meaning of homologous series.
  Encourage slow learners to participate in the discussion by asking them questions.
 2. Inquiry-based learning:
   a.  In mixed ability guide learners to write down the homologous series for alkanes 
        alkenes·        
   b.  Guide learners to discuss the properties of homologous series based on the examples.
   c.  In mixed ability groups, guide learners to demonstrate ways of representing organic
draw the structure of the next member of the alkanes that follow the compound.        aid of charts, models, etc    


	Keywords
	Homologous series, hydrocarbon, heterocyclic, organic compound



















	



	Lesson 1

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 





	Introductory Activity (15minutes)
I.   





Activity 1 (40 minutes)
I. 




Activity 2 (40 minutes)
I.  



	Introductory Activity (15minutes)
I.  




Activity 1 (40 minutes)

I. 



Activity 2 (40 minutes)

I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: What is meant by the term aromatic hydrocarbon? 

Level 2: In a tabular form state the differences between organic compounds and inorganic compounds.

Level 2:  Describe the general differences in chemical bonding between organic and inorganic compounds.

Level 3: Compare and contrast the physical and chemical properties of organic and inorganic compounds. 


	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place.

	Activity (15 minutes) 
a)  

	Reflection & Remarks

	




	Lesson 2

	Main Lesson drawing on Concepts, Skills and Competencies to reinforce as in the Subject Teacher Manual

	Teacher Activity 
	Learner Activity

	Starter Activity (10 minutes) 
 





	Introductory activity (25 minutes)
I.  



Activity 1 (25 minutes)
I.  




Activity 2 (25 minutes)
I.  




Activity 3 (25 minutes)

I.  



	Introductory activity (25 minutes)



 
Activity 1(30 minutes)
I.  




Activity 2 (25 minutes)
I. 




Activity 3 (25 minutes)
I. 

	Assessment DoK aligned to the Curriculum and Subject Teacher Manual

	Level 1: Explain the term, homologous series.

Level 1: State three properties of a homologous series.

Level 3: The following compound is a member of alkane homologous series: CH3CH3
                    Draw the structures of the next three members of the series that follow the
                     compound.

	Lesson Closure 
In completing this part, refer to the Essential Questions to check that learning has taken place. 

	Activity (15 minutes) 
a)  

	Reflection & Remarks
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