[image: image4.jpg]. NEATH PORT TALBOT COLLEGE
‘COLEG CASTELL NEDD PORT TALBOT

NPTC




Neath Port Talbot College 















CH1 MODULAR ‘AS’ LEVEL CHEMISTRY WORKSCHEME     FIRST YEAR     2010-2011

Lesson 1 = 55 mins  

Lesson 2 = 1 hr and 20min 

Total for main theory = 2hrs and 25min
	Week No
	SPEC REF
	MODULE CH1

Teaching objectives
	Learning activities
	Resources 
	Assessment/Key skills

	1

Thursday 
Sept 9th 
	-
	GCSE revision and induction
Lesson 1

Explain the nature of the course and the outline structure of chemistry.
Describe and explain the Moodle system and enrol students onto the moodle chemistry course.
Use moodle to introduce chemistry topic; atoms and ions as revision 
Lesson 2
Complete a revision test using quizdom on GCSE chemistry
	Fill in chemistry CH1 booklet and student detail worksheets; contact number and medical detail
Students will enrol onto moodle using computer.
Students will carry out quiz’s and assessment revision activities on GCSE chemistry.

Students will also research A level chemistry websites and make notes of good sites.

All students will carry out quizdom test  
	Book computer room;
moodle 
Quizdom
	Key skills; ICT 
http://moodle.nptc.

ac.uk
Assessment; revise for chemistry initial assessment exam. 
Key skills; ICT and improving own learning and performance


	WEEK NO W/Beg
	SPEC REF
	MODULE CH1
Teaching objectives
	Learning activities
	Resources
	Assessment/
Key skills 

	2
Sept 13

	Basic ideas about atoms;

1.1
	Topic 1; atoms and ions
For links to welsh, environmental and health aspects to topic 1, see appendix 1

Lesson 1
(a)Describe electrons, protons and neutrons in terms of their relative charges and masses, and the distribution of charges and mass within atoms;

(b) define and explain the terms atomic number, mass number, isotope, and the connection between atomic numbers and mass numbers; 
Lesson 2
(c) deduce, given atomic and mass numbers, the numbers of protons, neutrons and electrons in specified isotopes 

(d) Explain the Formation of ions from atoms from the loss or gain of electrons.

	Revision;
Game 'Just a minute' - Subject 'atomic structure'.
Crossword on basic particles.
Students will follow CH1 booklet as a class and fill in worksheets as the lesson progresses. 

	 
Notes on 'atomic structure and radioactivity’ in CH1 booklet. 



	Assessment; initial assessment exam. 


key skills IT e-Whiteboard work 

http://www.webelements.co.uk/

Working with others

	3
Sept 20st 
	1.1

	Topic 1; Radioactivity

Lesson 1
(e)Describe the nature of α and β particles and of γ radiation and recall their behaviour in electric fields and their relative penetrating powers;

(f) describe and explain the changes in mass number and atomic number resulting from α and β particle emission;
Lesson 2
(g) describe the adverse consequences for living cells of exposure to γ  radiation and to α and β emitters;

(h) explain what is meant by the half-life of a radioactive isotope; appreciate that the half-life is inversely proportional to the rate of decay and perform simple calculations involving integral numbers of half-lives;

(i) apply their knowledge of radioactive decay and half-life ((e) - (h)) to contexts in health, medicine, radio-dating and analysis;


	 
Class discussion;

Questions P4 of notes
Students access web site
	Notes radioactivity


	HMK; atomic structure and radioactivity
Key skills IT

e-board work

web site http://www.darvill.clara.net/nucrad/types.htm




	4
Sept 27th 


	1.1





6.1


	Topic 1; Orbitals 

Lesson 1;
(l) describe the shapes and types of s and p orbitals;
Lesson 2;
(m) Recall the appropriate s, p and d orbital occupations for elements 1 - 36 (using 'arrows in boxes' or otherwise) and relate these to position in the Periodic Table.

(a) If time; cover CH2 subtopic; describe the Periodic Table in terms of the arrangement of elements in groups and periods on the basis of their electronic structure and the classification of elements into s, p and d blocks; 

	
Discuss: Picture of atom – Student view from GCSE

Students will draw out diagrams of the shapes of orbitals and write out the electronic configurations of elements up to 2p.

Students will draw out electronic configurations for elements with d orbitals and for ions.
	
CH1 theory booklet

Molecular model Kits
Powerpoint animation; 


Filling the orbitals of the elements.
	Test; Atomic structure and radioactivity
Improving own learning and performance

	5
Oct 4th 
	1.1
	Topic 1; Ionisation energy

Lesson 1;
(j) explain the significance of standard molar ionisation energies of gaseous atoms and their variation from one element to another;
Lesson 2;
(k) describe and explain how information about the electronic structure of atoms may be deduced from values of successive ionisation energies;
	Group activity; Discuss the term ionisation energy, students will fill out definitions in booklet.
Students will draw out graphs on paper or excel for elements across a row and explain trend in graph.
Students will fill in question booklet on I.E as class activity.
	CH1 folder
Graph paper
Differentiated extra worksheets on I.E in folder.

	Test; Ionisation energy Application of no; drawing graphs

Pastpaper questions will be set for hmk from theory booklet

	6
Oct 11th 

	1.1
	Topic 1; emission and absorption spectra

Lesson 1
(n) explain the origin of emission and absorption spectra in terms of electron transitions between atomic energy levels;
(o) describe and interpret the visible atomic spectrum of the hydrogen atom (first 4 lines in the Balmer Series only);
Lesson 2
(p) recall the direct proportionality between energy and frequency, as implied by E = hf, and the inverse relationship between frequency and wavelength;
(q) Identify the relationship between the frequency of the convergence limit of the Lyman Series and the ionisation energy of the hydrogen atom.
	

Students will follow powerpoint presentation and fill in CH1 booklet. Students will participate in a volunteer based activity wherby steps of a ladder are compared with energy levels

Students will answer questions on hydrogen questions and any incomplete questions set as hmk.
	CH1 folder

Powerpoint demonstration

Plastic ladder steps

Chocolate 

Tissue paper
	

Communication; group activity involving quantum chemistry



HMK; Electronic configuration, ionisation energy and atomic spectra.

	7
Oct 18th 
	KINETCS

2.3
	Topic 2; Kinetics
For links to welsh, environmental and health aspects to topic 2, see appendix 1

Lesson 1

(a) name the factors affecting reaction rates, including light in some cases

(b) outline a method of measuring the rate of a given reaction, explaining the principles involved;

(c) calculate initial rates from graphs of concentration against time and understand how the results can give the relationship between rate and reactant concentrations;

Lesson 2
(d) describe simple collision theory and qualitatively explain the effects of changes in concentration (or pressure) and temperature on rate by means of this theory;
(e) define activation energy, describe the concept of energy profiles and recall that ΔH = Ef - Eb;

(f) explain the rapid increase in rate with temperature in terms of changes in the energy distribution curve;

(g) recall the function of a catalyst and understand that at any temperature the presence of a catalyst:

(i) provides an alternative faster reaction pathway and thus increases the rate of both the forward and back reactions, normally by lowering the activation energy (lower energy profile);

(ii) does not affect the position of equilibrium;

(iii) does affect the time taken to reach equilibrium;

(h) recall that catalysts may be homogeneous or heterogeneous and be able to give one example of each type;
	
Brief review of what kinetics about. ‘What word comes into your mind when I mention kinetics? 

Why is kinetics important? Discussion then presentation

How can I measure rate of reaction? Class questions centred around whiteboard and notes on ‘prac methods to measure rate’.

Students will draw out kinetics graphs in theory booklet, and analyse graphs by answering questions in order for them to deduce a relationship. HMK; try pastpapers  question up to page 12.

Lesson 2; (pg 12-23)
‘How do we explain reaction rate?’ Use diamond – graphite as an example,

What stops reactions going ‘downhill’?

Powerpoint and animations will be used to discuss collision theory, activation energy and boltzmann distribution.

Students will fill in kinetics booklet as powerpoint is used. 
	Powerpoint on kinetics

Kinetics Hmk booklet
CH1 theory booklet;

pgs 2-3 ( pastpaper questions on methods of measuring rates)



Pages 8-11 ( pastpaper questions on initial concentrations and initial rates)

Pages 14-17 fill in graphs; fill in the gaps.


	FORMAL HMK BOOKLET; KINETICS.

 
HMK due in; Electronic configuration, ionisation energy and atomic spectra.


Whiteboard exercise 
www.ngfl-cymru.org.uk


	8
Oct 25th 
	
	MID TERM 
	
	
	

	9
Nov 1st 
	Kinetics
2.3



Energetics
2.2
	Topic 2; Kinetics and the environment 
Lesson 1
(i) describe the importance of finding new and better catalysts, including the use of enzymes, in achieving some of the goals of green chemistry, e.g., allowing the possibility of lower temperatures (less energy consumption), lower pressures, etc.;

(j) Identify the distinction between what may be deduced from equilibrium data and what may be deduced from kinetic data.

Topic 2 ; Enthalpy of formation
(a)  Recall the principle of conservation of energy and construct simple energy cycles;

(b) identify that chemical reactions are accompanied by energy changes, frequently in the form of heat, and that these may be either exothermic or endothermic and depend partly on the physical states of reactants and products;

(c) define standard conditions;

(d)  describe the term ‘enthalpy change of reaction’ and the specific terms enthalpy change of combustion and standard molar enthalpy change of formation, ∆H f
Lesson 2

Topic 2; Hess’s Law

(f) state Hess's Law and use it to calculate enthalpy changes from energy cycles;


	Students will carry out a research project on environmental aspects using books and internet ( page 24)
Pastpaper questions will be discussed as a class; pg 25-28, set as continuous  homework.
Give out HALF-TERM Test.

The connection between energy & chemistry why is it important. Discussion followed by PowerPoint presentation. Includes introduction to terminology.

Give out notes & fill in spaces. Give an example of  a thermochemical equations for ∆Hf and show data on energy level diagrams;

Students work through questions.


Students work through introductionary’ worksheet on ‘Hess’s Law. Teacher led: Worked example on calculating a H from Hf values. Further questions on calculating H from Hf’s – worksheets. Worked example on calculating H fromHc values (On powerpoint presentation) 

Students work through worksheet questions. Set uncompleted questions for Hmk.

	CH1 booklet;

pg 24 = research question.

Pages 26-28 = pastpaper questions on whole booklet.
Powerpoint presentation 
CH1 Notes

Worksheets for formation; (pgs 7-9 in booklet)
Worksheets for Combustion (pg’s 13-15)
Solutions (whiteboard file)
PowerPoint presentation 

Worksheets 18-20 for Hess’s law + formation. 26 for Hess’s law + combustion.

Hmk worksheets 21-23 for hess + formation , 27 for Hess + combustion.
	KINETIC BOOKLET DUE IN

HALF-TERM TEST/ or Kinetic test
Application of number; Hess’s law questions and Homework 

Application of number; Hess’s law questions and Homework

	10
Nov 8th 


	Energetics
2.2
	Topic 2 ; Bond enthalpy
Lesson 1;
(g) state the concept of average bond enthalpy (energy) and use Hess's Law to carry out simple calculations involving such quantities.

Lesson 2;
Topic 2; ∆H = -mC∆T/n
(e) recall details of experimental procedures for determining enthalpy changes in aqueous solution, and calculate such enthalpy changes from experimental data using ∆H = -mC∆T/n

	Introduce idea of bond energy – teacher led discussion

Students complete worksheet

Introduce the idea of measurements of H from practical measurements

Discuss the measurements that need to be made

Work through example.
Students use ‘crocodile clips’ software to simulate an energy experiment. Use results to obtain a value for H. Students use software to improve practical method used. Students will practise questions on pg 39+40
	Pages 28-33 in CH1 booklet.
pg 33 = hmk page
CH1 booklet (pages 34-40)

Crocodile clips software

Enthalpy Hmk booklet.

	Application of number; bond enthalpy calculation 
questions
FORMAL ENTHALPY HMK BOOKLET

	11
Nov 15th 

 
	Equili-
brium

2.1

	Lesson 1 

Topic 2; Le chatelier’s principle

(a) define the terms reversible reaction and dynamic equilibrium;

(b) define Le Chatelier's principle and apply it qualitatively to deduce the effects of changes in temperature and in pressure or concentration, on a system at equilibrium;



Lesson 2

Topic 2; Acid/base equilibrium
(c) describe the nature of acids as donors of H+(aq) and bases as acceptors of H+(aq) and apply this to their behaviour in aqueous solution;

(d) explain the usefulness of the pH scale in describing the degree of acidity to the general public;

(g) recall that carbon dioxide is an acidic gas and its interaction with water including its effect on the carbonate/hydrogen carbonate equilibrium in sea-water.

	

Teacher led discussion:

Introduce the idea of dynamic equilibrium (Discussion on meaning term) Characteristics of eq. systems. Teacher led presentation on ‘Le Chatelier’s principle

Students work through questions on affect of temperature on POE. 

Second year questions from CH5/CH6 for more able students

	
CH1 booklet;
pages 1-10.
Equilibrium game; Dice and coloured paper





CH1 booklet
pages 11-22

	Energetics Test

	12
Nov 22rd 


	Equili-
brium

2.1

Green
chemistry

3


	Lesson 1

Topic 2; Acid/base titrations
(e) use the concept of the mole in calculations involving acid - base;

(f) recall outline details of experimental procedures in acid-base 

 titrations, including apparatus and methods used;

Lesson 2;

Topic 3; social, economic and environmental factors to industry
For links to welsh, environmental and health aspects to topic 3, see appendix 1
(a) apply principles from Topics 1 and 2 to a wide range of processes;

(b) evaluate the social, economic and environmental impact of chemical synthesis and the production of energy;


	Teacher led activity, example questions will be demonstrated on board, and a group discussion will follow on the steps to finding the solution. Students will then attempt questions on pg 21.
Teacher led discussion:

Discuss general requirements for siting plant. Watch Video on Haber process. Worksheet questions on Haber process.
Students predict suitable conditions for Contact process  (teacher led discussion) Watch Video on Contact process.
Worksheet questions on Contact process


	CH1 booklet;
Titration questions (page 21)


CH 1 booklet (pages 1-8)
CD video on Haber process 

Worksheet questions (page 8)
CD video on Contact process

Worksheet questions
	FORMAL EQUILIBRIUM HMK BOOKLET

Problem solving and application of number
ICT; http://www.knockhardy.org.uk/ppoints.htm

	13
Nov 29th
	Green chemistry
3
	Lesson 1;
Topic 3; Green chemistry
(c) describe the role of Green Chemistry in helping to achieve sustainability
Lesson 2; MOCK EXAM
	Teacher led discussion discuss 12 priciples of green chemistry and test understanding by setting group research task using internet. Set homework on green chemistry; recycling of materials
	CH1 booklet (pages 9-13)

Computers ( book room)
	MOCK 
EXAM

Key skills; http://www.epa.gov/gcc/pubs/principles.html

	14
Dec 6th 
	Revision
	Revision/ Continue with CH1 bridge unit 
	CH1 pastpapers
	CH1 pastpapers
	

	15
Dec 13th 
	Revision
	Revision/Continue with CH1 bridge unit
	CH1 pastpapers
	CH1 pastpapers
	

	16-17
Dec 20th – 31st Dec
	
	CHRISTMAS
	
	
	

	18
4th  Jan
	Revision
	CH1 pastpapers
	CH1 pastpapers
	CH1 pastpapers
	

	19
10th Jan
	Revision
	CH1 pastpapers
	CH1 pastpapers
	CH1 pastpapers
	

	
13th Jan
	CH1 Exam
	CH1 Exam
	CH1 Exam
	CH1 pastpapers
	

	20
17th Jan
	
	Start CH2 module/Key skills completion
(see CH2 scheme of work)
	
	
	


Appendix 1; Welsh, Environmental and Health aspects of CH1
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        Welsh    
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     Environmental
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     Health and Heart

	Topic 1; Basic ideas about atoms
	
	
	

	Radioactivity
	Amersham international Cardiff radioactive research  
	Applications of radioactivity involve detection of leaks in pipes to prevent waste of fuel; better for the environment.   
	Gamma radiation used to destroy cancer cells, food sterilization, x rays analyses bone structure.

	Atomic Orbitals
	
	Elements are arranged in the periodic table according to shell/orbital structure. This allows us to categorise elements with useful properties i.e. to society and the environment. 
	Elements are arranged in the periodic table according to shell/orbital structure. This allows us to categorise elements with useful properties i.e. to the body. 

	Ionisation Energy
	
	Mass Spectroscopy, identification of elements 
	X-rays, bone structure, effect of ionising radiation on cells in the body

	Hydrogen Spectrum
	
	
	Provides evidence of structural detail of the atom and energy levels which has allowed research atoms in more depth and of aspects such as medicine 

	Topic 2; Physical chemistry
	         
	    
	    

	Kinetics
	Work out the rate 
	Rates of reaction; efficiency of reactions in energy terms

Catalysts; catalytic converters; reduction in reaction conditions such as temp and pressure. 
	Catalytic converters; reduction in the amount of pollution.

	Energetics
	Compare Hess’s law to travelling from Swansea to Cardiff via M4 (Brigend) or from Swansea to Cardiff via merthyr Tydfil.
	Hess’s law; looks at ways of making the same products out of different reactants i.e. cheaper and environmentally friendly reactants.
Bomb Calorimetry; energy efficient reactions with little heat loss.
	Experimental methods of measuring heat changes are highly safe with low hazards.
Study of which reactions can be very hot and exothermic (explosions) and which can be very cold and endothermic (decomposition).

	Chemical Equilibrium
	
	Reversible reactions; The absorption of Carbon dioxide in sea water resulting in acidic oceans; reduction of pollution and greenhouse gases. (Le chateliers principle)
	Effects of acidic oceans on plants and marine life due to the reversible reaction of carbon dioxide in oceans (Le chateliers principle)

	Topic 3; Chemical applications and green chemistry
	            
	     
	     

	Green chemistry
	
	Evaluation of the social, economic and environmental impact of chemical synthesis and the production of energy; renewable energy sources, recycling..
	Green house gases, pollution, effects of toxic and hazardous chemicals
 on humans and wildlife
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