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CH5 MODULAR ‘A’ LEVEL CHEMISTRY WORKSCHEME      YEAR 2     2010-2011


CH5 Sep to Jan; 1 hour; 1 lesson per week (Redox and kinetics)                                                 = new to syllabus
CH5 Jan to June; 2.5 hours; 2 lessons per week (electrochemistry – equilibrium)

	WEEK
	SYL REF
	MODULE CH5; Learning outcomes
	Learning activities
	Resources
	Assessment/key skills

	1
13thsep
	CH5
15.1a
15.1b
	Topic 15; Redox 
For links to welsh, environmental and health aspects to topic 1, see appendix 1

Lesson; Oxidation and reduction

(a)Describe redox in terms of electron transfer, use oxidation states (numbers) to identify redox reactions and decide which species have been oxidised and which reduced;

(c) show that electrode processes represent oxidations and reductions using half equations;

	-Ask question; what is the definition of oxidation and reduction?
-Discussion with students on nature of redox reactions 
Presentation on ‘Redox Chemistry’ –PowerPoint file (-Draw out AS knowledge) 

-Brain storm ‘Where do we meet redox reactions 

-Provide example questions and students will work through answers as class activity using show-me boards
-Students complete worksheet on oxidation, reduction and oxidation numbers (page 4)
	Booklet 1; Redox and Kinetics
Show-me boards 

Powerpoint; redox chemistry (found on MOODLE)

	Assessment; finish class questions

Key skills; Communication, Working with others
Information and Communication technology 

	2

20th Sep
	15.1b

15.2i,k
	Topic 15; Redox

Lesson; Titration of Potassium Permangante/Fe2+ 
(b) write ion-electron half equations for redox reactions for which stoichiometric information is supplied, and use titration and other data to carry out appropriate calculations;
(i) describe the redox reaction between acidified MnO4

– and Fe2+
(k) carry out titration calculations for all reactions specified in 15.2 and for other redox reactions where all necessary data is supplied.

	Students will balance more complicated redox eqations.
Using notes Students will work through ‘fill in the blank’ activity with Example 1; MnO4- with Fe2+
students will be put into groups to check their anwers.

Link to practical activity using powerpoint presentation and moodle. 
Students will participate in group discussion on results of experiment
Students will complete worksheet exercise on page 8 of booklet

· 
	Booklet 1; Redox and Kinetics

Moodle; Experiment worksheets and animation on MnO4- with Fe2+

Homework worksheets.

Online test http://www.bbc.co.uk/apps/ifl/scotland/education/bitesize/higher/chemistry/reactions/quizengine?quiz=redox
Prac sheets and results on MnO4- standardisation
	Assessment; 1)Balancing redox equations worksheet
2) Set a calculation question on MnO4-/Fe2+ titration

Key Skills; 
Information and Communication technology 

	3

27thSep
	15.2j,h e
	Topic 15; Redox
Lesson; Copper and Iodine Titration
(j) Describe the redox reaction between Cu2+ and I − and the determination of the liberated iodine with S2O32– ; † 

(h) Describe the use of Cr2O7 2– as an oxidising agent, including (i) the appropriate ion/electron half equation for the Cr2O72–→ Cr3+ conversion (ii) its reaction with Fe2+ to produce Fe3+ and(iii) the interconversion reaction Cr2O72– CrO42– and recall the colours of all the above listed species; †
(e) use redox systems in addition to those in (d), for which all relevant information is supplied;
	Using notes Students will work through ‘fill in the blank’ activity with Example 2; Estimation of Copper, Example 3; estimation of iodine.
Link to practical activity using moodle. Students will participate in group discussion on results of experiment.
Students will draw a spider digram to summarise all equations and details on redox
	Booklet 1; Redox and Kinetics

Moodle; Experiment worksheets and animation on copper and Iodine

Pastpaper questions.

PowerPoint presentation on determination of copper(II)


	Assessment; Finish Pastpaper questions on redox and revise for Redox test.

Key skill; Numeracy and Problem Solving

	4

4th Oct
	18b
	Topic18; Kinetics

For links to welsh, environmental and health aspects to topic 1, see appendix 1
Lesson; Conc/time graphs + tangents

(b) calculate rates from numerical or graphical data (including drawing tangents to concentration-time curves);
	Give out test on redox chemistry
Discussion with students: What is kinetics about?/ What do you understand by reaction rate?/ What parameters do we need to measure to find rate?/ How can you find rate from a conc time graph?

Students do questions one and two in groups from notes (page 1 and 3)

	Booklet 1; Redox and Kinetics

Whiteboard  intro to kinetics

Notes
Homework booklet on redox

	Formal Assessment 1; 
(1)Set assessed HMK on redox
(2)Set Redox test

Key Skill; Working with others

	5

11thOct
	18c,d
	Topic 18; Kinetics

Lesson; Rate equations + order

(c) recall and apply the general rate equation, rate = k[A]m [B]n, define rate, rate constant and reaction order, and give the units of rate constants up to, and including, second order;

(d) (i) calculate rate constants and integral orders of reaction (0, 1 or 2) from given rate data;

(ii) Recall that orders of reaction may only be found through rate measurement and not from stoichiometric equations;
	Give out redox test

Discussion: How can we find connection between rate and concentration? Ask; what would you expect to happen the concentration of a substance doubled? 
Use PowerPoint on kinetics.
Introduce idea of rate equation and order of reaction. Students work through fill in the blanks in notes – answers discussed as a class.
Students work through questions 3-5

Finding orders from tables – go through example question on page 9 Powerpoint presentation on moodle
Students do Q7 and Practice questions on determination of orders using data; pastpaper questions on pages 16-19 in class.

Give the units of rate constants up to, and including, second order. Calculate rates from graphical data.(page 11 question 4)

	Booklet 1; kinetics and redox
Whiteboard copies of graphs used

Worksheet questions for homework; page 20
Powerpoint presentation on rate equations 

http://www.avogadro.co.uk/chemist.htm
Whiteboard solution to example and question 1
	Assessment; Worksheet on rate equations and order 

Key Skill;
Application of number, communication



	6

18thOct
	18 e, f and g
	Topic 18; Kinetics

Lesson; Graphs, mechanisms and Rate determining step.
(e) distinguish clearly between rate and equilibrium and between the effects of temperature change on rates and on the position of equilibrium;

(f) explain and use the concept of rate determining step;

(g) deduce the kinetics that would apply to a suggested mechanism or, conversely, suggest a mechanism consistent with a determined or given reaction order in simple

cases and show an understanding of how kinetic evidence may support a proposed mechanism.
	Students do further questions bringing concepts together – use web link for question

Practise calculations on rate units using theory booklet

Calculate rates from graphical data; Ask students to attempt drawing graphs from knowledge of orders. Practise questions on graphical data using theory book. Discussion on the significance of rate data

Discuss and explain Rate determining step using real-life examples; compare with factory assembly line.

Work through SN1 and SN2 mechanism to illustrate – use hydrolysis of halogenalkane as example.


	Additional Rate Equations problems’
Assessed h/w:

http://www.avogadro.co.uk/kinetics/ratesgetstarted.htm
Powerpoint Presentation and 
Quiz on MOODLE
Attempt questions in workbook
Homework booklet on kinetics

	Formal Assessment 2; (1)Kinetics assessment (Pastpaper questions)

(2)Set test on kinetics 

Key Skills; 
Application of number

Information and communication technology



	7

25thOct
	
	MID TERM
	
	
	

	8

1st Nov
	18a
	Topic 18; Kinetics

Lesson; Methods of measuring rate
(a) describe in outline the variety of methods for studying reaction kinetics e.g. the iodine

clock reaction, colorimetry and other spectroscopic techniques, pressure and volume

changes;
	Give out Kinetics Test

Class discussion of methods used to measure rate. Review AS work – whiteboard presentation

Discussion on the iodine clock experiment

Simulation of expt.
Explain the difference between temperature, equilibrium and rate data.

 ( state that equilibrium constants will be explained in topic 20)
	Students carry out simulation of the experiment via VLE

(Simulation web link: http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/kinetics2/iodine_clock.swf
via Moodle
Students will write notes on iodine clock and attempt questions from MOODLE.

	Key Skills; 
Application of number

Information and communication technology, 


	9

8th Nov
	
	Continue with CH4 syllabus; See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work

	10

15th Nov
	
	Continue with CH4 syllabus See CH4 scheme of work
Continue with CH4 syllabus See CH4 scheme of work 
	See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work

	11

22st Nv
	
	Continue with CH4 syllabus See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work

	12

29th Nv
	
	Continue with CH4 syllabus See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work

	13

6th Dec
	
	Continue with CH4 syllabus See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work

	14
13th Dec
	
	Continue with CH4 syllabus See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work
	See CH4 scheme of work

	15-16

20st Dec-   31st Jan
	
	
CHRISTMAS
	
	
	

	17
4th Jan
	
	Continue with CH4 syllabus/Revision/A2 key skills
	
	
	

	18
10th Jan
	
	Continue with CH4 syllabus/Revision/ A2 key skills
	
	
	

	19
17th Jan


	
	Continue with CH4 syllabus /Revision / A2 key skills
	
	
	

	20

24th Jan 
	23.1

23.2
	Continue with CH4 syllabus / A2 key skills
	
	
	

	26th Jan
	
	CH4 EXAM
	CH4 Exam
	CH4 exam
	

	21

31st Jan 
	15.1 (f)
15.1
(g)
	Topic 15; electrochemistry 
For links to welsh, environmental and health aspects to topic 1, see appendix 1
Lesson 1; Introduction
 (f) describe simple electrochemical cells involving;

(i) metal/metal ion electrodes, and

(ii) electrodes based on different oxidation states of the same element.
Topic 15; electrochemistry 

Lesson 2; standard potentials
(g) explain and use the term standard electrode potential especially

(i) the use of the standard hydrogen electrode in determining standard electrode potential;

(ii) to calculate standard potentials of cells formed by combining different electrodes and;

(iii) to predict the feasibility of specified reactions
	Lesson 1

Discussion: How does a cell (‘battery’) work? What is going on inside it? What kind of chemical reaction is involved?

Discuss a simple cell ‘ Zn/ Cu2+’ How can we set it up so that we get useful work out of the electron?

Demo set up using moodle animation (under electrochemistry)

Introduction to electrochemistry powerpoint on moodle
Lesson 2

Discuss: What does the measured emf depend upon? Use students experience – e.g. temp., conc.’

Teacher lead presentation on Standard Hydrogen Electrode and Standard electrode potential 

Presentation can use another method Standard electrode potentials’s to predict emf – define Standard electrode potential 
Students predict emf for some simple cell diagrams.
Presentation on using SEP’s. Significance of, direction of electron flow etc

Students draw cell diagrams, calculate emf, state direction flow, write Redox equation for process
Moodle animation; lemon battery
	Booklet 2; Electrochemistry

Introduction Powerpoint on A2 moodle site  (15)

Zn/Cu2+ moodle animation ( A2 moodle 15)

Booklet 2; electrochemistry

Moodle animation; lemon battery

Demo equipment; wires, voltmeter, copper sulphate solution, Zinc metal.

 
	Assessment; Complete worksheet questions from class
Key skills; information and communication technology

Assessment; Finish off class questions, Car battery worksheet –
Key skills; Communication

	22

7th Feb 
	15.1d

	Topic 15 Electrochemistry; 
Lesson 1; Complex half cells and shorthand notation 1
(d) recall and use the redox systems specified below, including the appropriate colour change and ion/electron half-equations

Cu2+(aq)|Cu(s); Zn2+(aq)|Zn(s); H+(aq)|H2(g) Pt; Fe3+(aq), Fe2+(aq)|Pt;MnO4– (aq), Mn2+(aq)|Pt; X2(g)|2X − (aq) (X = Cl − , Br− , I− ); 
Lesson 2; Complex half cells and shorthand notation 2
(d) recall and use the redox systems specified below, including the appropriate colour change and ion/electron half-equations Cu2+(aq)|Cu(s); Zn2+(aq)|Zn(s); H+(aq)|H2(g) Pt; Fe3+(aq), Fe2+(aq)|Pt;MnO4– (aq), Mn2+(aq)|Pt; X2(g)|2X − (aq) (X =Cl− , Br − , I − ); 
(l) Explain the very wide range of occurrence of redox processes in chemistry
	Lesson 1

Presentation on shorthand notation

Further questions from worksheet Question 2 + 3 page 8
Discussion on more complex half cells involving Fe and Halides

question 4,5,6 page 11


Lesson 2
Presentation on ‘calculating the emf of redox reactions’

Predicting oxidising/ reducing properties question worksheet page 12
Homework sheet ‘Predicting Redox Reactions Homework’

Group discussion on the limitations of SEP’s

	Booklet 2; electrochemistry
Assignment 3 homework booklet

Powerpoint presentation on electrochemistry

	-Formal Assessment (No3);  (1) assignment on electrochemistry and electrode potentials
(2) Set test for electrochemistry 
Key skills;

Application of number, problem solving, communication


	23
14th Feb
	15.3
(m)
	Topic 15; The Hydrogen Fuel Cell (Electrochemistry)
Lesson 1/2 (2.25 hours)
(m) explain the principles underlying the operation of the hydrogen fuel cell in terms of the electrode half reactions 
2H+ + 2e–     H2 and O2 + 4H+ + 4e–       2H2O in the presence of a platinum catalyst, its potential use for storing energy and generating electricity and heat, and the benefits and drawbacks of its use (details of cell construction not required).
	Lesson 1/2
Give out electrochemistry test
Students will watch a video clip on the function of the hydrogen fuel cell and draw a diagram in notes.
Volunteer based activity; students will write out half cell equations for hydrogen and oxygen.
Advantages and disadvantages discussed as a class. 
	Booklet 2; Electrochemistry

Moodle; video animation on hydrogen fuel cell

	Assessment;
Research project-

Research the advantages and disadvantages of using the hydrogen fuel cell and describe its function

Key Skills; application of number. Problem solving


	21st -25th Feb 
	
	HALF TERM
	
	
	

	25
28th  Feb
	19.1

(a,e,d)
	Topic 19; Enthalpy  

For links to welsh, environmental and health aspects to topic 1, see appendix 1
Lesson 1; changes of lattice formation and breaking.
(e) Explain that the exothermicity or endothermicity of Δ o−f H may be used as a qualitative indication of the stability of the compound in question and recognise that the most stable ionic compounds will be those formed most exothermically from their elements.
(a)  Describe the use of the terms enthalpy change of atomisation, lattice formation and breaking.
Topic 19; Enthalpy
Lesson 2; Born Haber cycles

(d) apply Hess's Law (Born-Haber cycle) to the formation of simple ionic compounds and carry out appropriate calculations (data will be supplied as necessary);

	Lesson 1
Revision; Ask questions; what is bond enthalpy; bond breaking and making; exothermic + endothermic reactions. Ask question; what is enthalpy of formation?
Students participate in group disscusion and use powerpoint presentation to ‘Fill in the blanks’ in notes. 
Ask question; what factors affect how easy it is break an ionic compound. Discuss definitions of lattice dissociation and formation and give out question worksheet ‘lattice enthalpy questions’ use show me boards to discuss answers.
Lesson 2
Ask question; how could we work out the energy change in forming an ionic solid from its elements? Presentation: What are born harber cycles./Constructing ‘Born Haber Cycles’. In groups students will attempt to draw their own born haber cycles on show-me boards and compare with powerpoint  

Students will complete a question worksheet on board haber cycle (in booklet 3)Write and use born haber cycles in calculations 

	Booklet 3; Enthalpy and Entropy

Show-me boards 

Lattice enthalpy worksheet

Born Haber PowerPoint animation (moodle) (No 16)


Booklet 3; Enthalpy and Entropy

Worksheet on born-haber cycles calculations

Whiteboard file with solutions to questions
	Assessment; Finish off lattice enthalpy worksheet

Key skills; communication

Assessment; complete born-haber calculation questions

Key skills;

Application of number, problem solving

	26
7th  Mar
	19.1

(a,b,c)
	Topic 19; Enthalpy 
Lesson 1; Changes of Solution.
(a) recall the use of the terms enthalpy change of  hydration and solution (formal definitions are not required);
(b) explain how enthalpy changes of solution are related to lattice breaking enthalpies

and hydration enthalpies of the ions;

(c) describe the way in which the solubility’s of ionic solids in water depend upon the balance between the lattice breaking enthalpies and the hydration enthalpies of the ions;
Lesson 2; Complete pastpaper exercise 
	Lesson 1

Revision; group discussion ask question – what causes compounds to dissolve?

Discuss ‘Factors that affect the value of lattice energies’ 

Use AS moodle animation (CH2) to revise the process of solubility and use flash file to explain changes that occur on solution.
Review previous lesson with whiteboard exercise based on sodium chloride.
Complete worksheet problems from previous lesson.
Use energy cycles to calculate Hydration energies/ enthalpy of solutions

Give out worksheet on Born Haber cycles and enthalpy of solution.

Lesson 2
Give out enthalpy test

Give out pastpaper excerise and summarise key points of previous lesson by undertaking a mind mapping activity whereby students contribute to volunteer based activity of filling in a spider diagram on the white board.
	Booklet 3; Enthalpy and Entropy
Flash file from: http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animationsindex.htm  -linked to VLE

Solubility animation (moodle CH2 AS)

Smartboard file ‘sodium chloride’

Worksheet on hydration energies

Test worksheet on Born Haber cycles

Pastpaper exercise
	Formal Assessment 4; 
(1) Enthalpy and Born Haber cycles

(2) Set Enthalpy test for next lesson 
Key Skills;

Information and communication technology

Application of number, problem solving
Assessment; 
Complete past paper exercise 

Key Skills; problem solving

	27
14th  Mar
	19.2

(f,g h, i)
	Topic 19; Entropy and Gibbs Free energy

lesson 1 and 2
(f) identify that the entropy, S, of a chemical system is to a large degree determined by the freedom possessed by the molecules or atoms within the system, and that for all

natural changes entropy increases towards a maximum (definitions not required);

(g) Explain that molecules or atoms in a solid have much more restricted freedom than in a gas and that, other factors being equal, entropy increases 

(h) apply the equation relating free energy change, ΔG, to the entropy change, ΔS,

ΔG = ΔH − TΔS

and understand that, for a reaction:

if ΔG is negative the reaction occurs spontaneously;

if ΔG is positive the reaction does not occur spontaneously;

(i) identify that, because of the entropy change, endothermic processes such as the boiling of liquids, the solution of some salts and the thermal decomposition of oxysalts may still occur spontaneously.
	Lesson 1/2

Ask question; if a reaction is exothermic, is it likely to occur easily and why? 

Group discussion on the term ‘spontaneous’ and how it relates to  endothermic reactions as well as exothermic.Ask question what reactions are endothermic and spontaneous? Discuss as a group whether exothermic and endothermic reactions are spontaneous.

Group discussion on the term entropy using powerpoint demonstration and animated slides of order and disorder with solids, liquids and gases as examples. Students will complete ‘fill in the blank’ activity as they follow discussion. 

Students will answer questions in theory book on entropy.

Class discussion on free energy and work through calculated examples using ΔG = ΔH − TΔS
Students will attempt questions on free energy from theory booklet.
	Booklet 3; Enthalpy and Entropy

Powerpoint animation on entropy (on moodle – No 16)
Pastpaper questions on entropy
Assignment 4 homework booklet

	Lesson 1
Assessment;
Research project; Students will use moodle links and information to read into the topic of entropy

Lesson 2


Set Formal assignment 4;
 (1) enthalpy and entropy
(2) Set test on enthalpy and entropy

Key Skill;

Communication, Working with others, problem solving.



	28
21st  Mar
	20.1
	Topic 20; General equilibrium
For links to welsh, environmental and health aspects to topic 1, see appendix 1
Lesson 1; Kc
 (a) deduce expressions for the equilibrium constants, Kp and Kc in terms of partial pressures or of concentrations, as appropriate;

(b) recall that Kp or Kc are constant for a given system at any fixed temperature and understand the effect of temperature changes on Kp or Kc for exothermic and endothermic reactions;

(c) calculate values of Kp and Kc or of quantities present at equilibrium, given appropriate data (no manipulations of mole fraction or of degree of dissociation will

be required);

(d) show ability to use given or calculated values of Kp and Kc to estimate qualitatively the location of the position of equilibrium for a system;
Topic 20; General equilibrium


Lesson 2; Kp
(a) deduce expressions for the equilibrium constants, Kp and Kc in terms of partial pressures or of concentrations, as appropriate;

(b) recall that Kp or Kc are constant for a given system at any fixed temperature and understand the effect of temperature changes on Kp or Kc for exothermic and endothermic reactions;

(c) calculate values of Kp and Kc or of quantities present at equilibrium, given appropriate data (no manipulations of mole fraction or of degree of dissociation will be required);

(d) show ability to use given or calculated values of Kp and Kc to estimate qualitatively the location of the position of equilibrium for a system;
 
	Lesson 1
Give test for enthalpy and entropy.
Introduction: Class revision questions; What is a reversible reaction, explain the theory of Le chatelier’s principle. Hand out worksheet questions and play short u tube video on Le chatelier’s principle (AS moodle).
White board activity; Go through class examples of the equilibrium law ;Kc . Discussion followed by worksheet questions (page 9)
Simple calculations involving Kc
Lesson 2
White board activity; Go through class examples of the equilibrium law ;Kp. Ask question; what is the main difference between Kc and Kp, students will use discussion to ‘fill the blanks’ in booklet. Discussion followed by more complex questions on Kc and Kp

(page 12 and pastpaper questions; june 2004 onwards)
	Booklet 4; Equilibrium

U-tube video on Le chatelier’s principle (AS moodle)

Equilibrium powerpoint

Booklet 4; Equilibrium

Pastpaper question booklet


	Assessment; Complete questions on Kc from class
Key skills; Information and communication technology.
Assessment; Complete 2004 pastpaper question booklet
Key skills; communication, application of number

	29
28th  Mar
	20.1
(e,f,g)

20.2
(h,i)
	Topic 20; General equilibrium; 

Lesson 1; Equilibrium constants, temperature and Gibbs free energy
(e) Identify that for a reaction with ΔG negative (see 19.2 (h)) Kp and Kc will have large

values as the products predominate and that for a reaction with ΔG positive Kp and Kc

will have small values as the reactants predominate;

(f) describe the distinction between what may be deduced from equilibrium data and what may be deduced from kinetic data;

(g) integrate and evaluate supplied kinetics, energetics and equilibria data for environmental and industrial chemical processes.
Topic 20; Acid/Base Equilibrium; 
Lesson 2; Revision and the pH scale
(h)  Apply the Lowry-Brönsted theory of acids and bases (limited to aqueous solutions);

(i) recall the definition of pH and calculate pH values from those of [H+ (aq)] and vice versa;
	Lesson 1

Use note book files to discuss answers from previous lessons.
Class discussion on effects of temperature on Kc/Kp use chemguide website as resource.

Ask question; Define Gibbs free energy. Students will participate in class dissucssion on how gibbs free energy affects equilibrium constants. Hand out worksheet on calculation based questions

Lesson 2


Class discussion on acids/ bases; Ask question; what is an acid/ base 
Use PowerPoint presentation to highlight important points and set question worksheet on conjugate acids/ bases ( page 3).
Ask question; what is an amphoteric substance, students will undergo ‘fill in the blank’ activity throughout group discussion.
Ask question; what does pH stand for? 

Students will draw and label the pH scale and answer questions using pH=-log[H+] (pages 7-9)
	Booklet 3; Equilibrium

Chemguide; www.chemguide.co.uk
Gibbs free energy and equilibrium worksheet

Booklet 4; Equilibrium

PowerPoint presentation ‘Acid-base theory’
www.chemguide.co.uk 

	Assessment; Finish question sheet on Gibbs free energy and equilibrium
Key skills; Application of number, problem solving.
Assessment; Revise Le Chatelier’s principle and make revision notes on CH2 equilibrium.

Prepare for next lesson by viewing chemguide website on A2 equilibrium

Key skill; communication, application of number, information and communication technology. 

	30
4th April
	20.2
(j,k,l)
	Topic 20; Acid/Base equilibria

Lesson 1 and 2; ; Kw Lowry – Bronsted theory. Strong and weak acids, Ka.
(j) explain the distinction between the terms concentrated/dilute and strong/weak and explain the differences in behaviour between strong and weak acids

and bases, using Ka;

(k) describe the significance of the ionic product of water, Kw, and understand that neutralisation involves H+(aq) + OH- (aq) → H2O(l) ;

(l) explain and use pH, Kw and Ka in calculations involving strong and weak acids, and use pH and Kw in calculations involving strong bases;
	Lesson 1 and 2

Review Kw with students Q & A

Questions on Kw Q&A supported by PowerPoint presentation Q&A on strong acid/ weak acid/base. During group discussion students will fill in the blanks in notes. 

Student discussion on the distinction between  dilute/strong and weak/conc
Illustrate pH of weak/strong solutions using pH meter animation (link opposite plus VLE)

Further questions preceded by example on board (page 12-14 of notes)
Further questions strength of bases; pages 16-17 calculations. Students will write answers on show me boards to compare results.

	Booklet 4; Equilibrium

PowerPoint presentation ‘Acid-base theory’

Worksheet questions
Moodle; Animation on pH meter

Show-me boards

Animations:
http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/acidbasepH/ph_meter.html

http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/stoichiometry/a_b_phtitr.html

	Assessment;
Finish questions in class book on Ka and Kb

Key skill;
Information and communication technology, communication.

	31
11th April
	20.2
(n)
20.2
(o)
	Topic 20; Acid/Base Equilibria
Lesson 1; Buffers Solutions

(n) describe the mode of action of buffer solutions, exemplified by the CH3COONa /CH3COOH and NH3/NH4

+ systems, appreciate their importance, and carry out

appropriate calculations using pH, Kw and Ka;
Lesson 2; Salt Hydrolysis
 (o) recall, and explain qualitatively, typical pH values exhibited by solutions of salts of

strong acid / strong base (e.g. NaCl)

strong acid / weak base (e.g. NH4Cl) and

weak acid / strong base (e.g. CH3COONa);

	Lesson 1;
Ask question; What is a buffer.
Volunteer based activity; student’s will write out the acid dissociation of ethanoic acid and ammonia on the white board and class discussion will result. Students will make notes as discussion proceeds.
Students will watch buffer animation video (moodle A2 18) and undertake calculation pastpaper questions on buffer solutions using the buffer equation. 
Lesson 2;
Ask question; Does the pH change when an acid is added to a base?
Volunteer based activity; students will write out the chemical equations for reactions involving weak acids and bases in neutralisation reactions and class discussion will proceed in the pH of the resulting solutions. Students will make notes in booklet.
	Booklet 4; Equilibria

White board

Moodle; Buffer animation video

Pastpaper questions on buffer calculations

Booklet 4; equilibrium
PowerPoint; Salt Hydrolysis


	Assessment; Research Project; uses/advantages of buffer solutions for health and the environment

Key skill; application number, communication, working with others

Assessment; complete questions in workbook
Key skill; Communication


	11th -29th April 
	
	EASTER
	
	
	

	32
3rd May
	20.2
(m)

20.2
 (p)
	Topic 20; Acid/Base equilibria

Lesson 1 pH curves
(m) Describe and draw the forms of the acid - base titration curves for the systems: strong acid /strong base (e.g. HCl/NaOH), strong acid/ weak base (e.g. HCl/NH3) and weak acid/strong

base (e.g. CH3COOH/NaOH), explaining these in terms of the appropriate acid and base strengths;

Lesson 2 pH Indicators
(p) Explain the working of an indicator and select suitable indicators for specified acid-base titrations, given appropriate pH values.
	Lesson 1
Class discussion: How do you expect pH to change in an acid-base titration?

Animation: strong acid-strong base titration link opposite Graph results

Q & A Why the shape????

PowerPoint Presentation on curves. Students will draw curves into their booklets from PowerPoint and explain trends as part of class discussion.
Review main points from PowerPoint presentation on acid-base curves

Worksheet questions on acid-base curves
Lesson 2
Use pH indicator powerpoint and pH curve animation to explain why pH indicators change colour. 

Volunteer based activity; students will write out dissociation of indicators and answer pastpaperb questions
	Booklet 4; Equilibrium


Put data into excel file and show as graph

PowerPoint presentation on ‘acid-base curves’

Worksheet

Pastpaper questions

Moodle; Acid/Base virtual titration

Booklet 4; Equilibrium

PH indicator powerpoint

PH indicator pastpaper questions
	Assessment; Finish pastpaper questions on acid base curves
Key skills; problem solving, working with others

Formal Assessment 5; (1)Equilibrium 
(2) Set equilibrium test

	33-37
9th May -20th May

	
	Revision/ Continue with CH5 The periodic table if necessary
	Give out Equilibrium Test
	
	

	23rd May
	
	CH5 Mock Exam
	CH5 mock exam
	CH5 mock exam
	CH5 mock exam

	38

30th  May
	
	MID TERM
	
	
	

	39

6 June
	
	CH4/CH5 revision
	CH4/CH5 revision
	
	

	40

13th June
	
	CH4/CH5 revision
	CH4/CH5 revision
	
	

	
	
	END OF A2 TEACHING
	 
	
	

	15th June
	
	CH4 Re-sit Exam
	CH4 Re-sit Exam
	CH4 Re-sit Exam
	CH4 Re-sit Exam

	June 24th
	
	CH5 Exam
	
	
	



CH5 MODULAR ‘A’ LEVEL CHEMISTRY WORKSCHEME      YEAR 2     2010-2011


CH5  Jan to June; 1 hour; 1 lesson per week (The Periodic Table)                            New to syllabus
	WEEK
	SYL REF
	MODULE CH5 Periodic table
Learning outcomes;
	Learning outcomes
	Resources
	Assessment/key skills

	21

1st Feb
	16.1a,c,d
	Topic 16; Periodicity
For links to welsh, environmental and health aspects to topic 1, see appendix 1
Lesson; Trends in electronegativity and oxidising ability. 

(a) derive the electron configurations of the p-block elements up to Ar and the general outer configuration for each p block group (s2p1, s2p2, s2p3 etc);

(c) explain why the maximum number of electron pairs which can surround a central atom is greater in Row 3 (Na-Ar) than in Row 2 (Li-Ne), using examples drawn from the Group 5 halides;

(d) define the term amphoteric behavior and illustrate this behavior using reactions of Al3+ and Pb2+ .


	Review the idea of periodicity from year 1; Set test.
Use PowerPoint presentation (periodicity 1) as discussion board for ideas in Periodicity
Set revision questions on periodicity.( pages 1 and 2 of notes)

Ask question; what is an amphoteric compound? Use PowerPoint presentation (periodicity 2) 
volunteer based activity; get students to write out acid/base reactions on show-me boards.

Provide video RSC on reactions. Set past paper question from PowerPoint 2


	Booklet 5; The Periodic table

Periodicity test worksheet

PowerPoint presentation –Periodicity 1
Powerpoint presentation – periodicity 2

(Hyperlinked to web pages with video e.g. 

http://chemmovies.unl.edu/Chemistry/RedoxLP/a07.html
Full list on presentation)

Moodle; RSC video link
Show-me boards


	Assessment; complete questions on page 6 of notes.
Key skills; ICT, communication

	22
	16.1c

and

16.2 c,f,g
	Topic 16; Group 3

Lesson: Group 3 elements(coordination maxima and electron deficiency)

(c) explain why the maximum number of electron pairs which can surround a central atom is greater in Row 3 (Na-Ar) than in Row 2 (Li-Ne), using examples drawn from the Group 5 halides;

(e) describe the electron deficient nature of Group 3 systems such as BF3, BCl3 and

monomeric AlCl3 and their electron acceptor properties;

(f) explain the ready formation of the Al2Cl6 dimer, its structure and its bonding;

(g) understand the formation of donor-acceptor compounds such as NH3.BF3;
	Ask question; what is the maximum coordination number of group 2 and 3 elements. Students will write a paragraph on d orbitals and its relation to group 3 and draw out molecules on white board and in notes. Students will compare answers with class. 
Use Powerpoint presentation (periodicity 4) to explain the electron deficient nature of group 3 elements.

Students will draw out aluminium chloride in notes and write a paragraph explaining why it is deficient.

Give out Past paper questions on periodicity.
	Booklet 5; The periodic table

Powerpoint presentation; 

periodicity 4.

Pastpaper questions

White board files for answers
 
	Assessment; 

Finish PastPaper questions from class.

Key skills; 

communication, problem solving

	23
8th Feb
	16.2h,
	Topic 16; Group 3
Lesson; The uses of group 3 compounds
(h) recall that the affinity of AlCl3 for chlorine species results in industrially important

catalysts such as

(i) the chlorination of benzene and

(ii) low melting temperature ionic liquids, containing the chloroaluminate(III)

ion, AlCl4 -, which are being developed as “clean technology” solvents and

catalysts for processes such as the polymerisation of alkenes;
	Ask question; why is aluminium chloride useful in nitrating or chlorinating benzene?

Volunteer based activity; get students to draw out the mechanism of benzene on the board (CH4 revision) and fill in diagram in notes. 

Class discussion on why aluminium chloride can be used as an ionic liquid solvent; To introduce topic ask question; how can ionic compounds be in a liquid form if they have strong bonding? 

	Booklet 5; The periodic table.

Book computer room; research ionic liquids using Athens and search techniques
WJEC revision guide
	Assessment;


Research assignment of ionic liquids.
Key skills;
Problem solving, ICT

	23
	
	MID TERM
	
	
	

	
	16 (i)
	Topic 16; group 3

Lesson; Boron nitride
(i) explain how boron nitride, BN, forms hexagonal and cubic structures corresponding

to graphite and diamond respectively and, because of its hardness, chemical inertness,

high melting temperature and semiconductor properties, is finding increasing use as

lubricant, as wear-resistant coating and as nanotubes for wire sleeving, catalyst

support and semiconduction;

(j) recognise that in none of the cases (f) to (i) above is the compound electron deficient by explanation of their properties.
	Use WJEC revision guide to demonstrate bonding in boron nitride, ask question; how does it relate to graphite?
In groups, students will write a list of properties that boron nitride may have that are similar to graphite and that are different to graphite. Group discussion on properties. Students will draw out structural diagrams of born nitride; both graphite and diamond. As a class students will create a spider diagram mind map on group 3 properties.
	Booklet 5; The periodic table
WJEC revision guide
	(1) Research Assessment; write a short essay on the structure and bonding in boron nitride. 
(2) Formal assessment 6; Periodicity and group 3
Key skills;
Problem solving, working with others

	24
22 Feb
	
 16.3b
	Topic 16; Group 4
Lesson; inert pair effect
(b) show knowledge of the increasing stability of the inert pair (ns2) cations on descent of

Groups 3, 4 and 5 by explaining the stability of the ns2 cation;
	Introductory questions; students will answer questions from their knowledge of AS chemistry in order to introduce topic of inert pair effect (page 1 of notes) Class discussion will result on properties of group 4. 
Students will copy out diagram of atom on the board and discuss inert pair effect in groups; they will then answer questions on page 7, 9,10.

Group 4 PowerPoint presentation will be used to aid discussion.
	Booklet 5; The periodic table

Powerpoint Presentation; Group 4
	Key Skill; Application of number.

	25
1 Mar


	16.3

(k,l,m,n)
  
	Topic 16; Group 4
Lesson; Reactions of group 4

(k) describe the change in relative stability of oxidation states II and IV down Group 4,

as shown by reactions of CO as a reducing agent with oxides and Pb(IV) as an

oxidising agent in the reaction of PbO2 with concentrated hydrochloric acid †;

(l) recall the nature, physical and acid-base properties of CO2 and PbO; †

(m) describe the types of bonding in the chlorides CCl4, SiCl4 and PbCl2 and their

reactions with water ;†

(n) recall the reactions of Pb2+(aq) with aqueous NaOH, Cl − and I − .
	Students will undertake ‘Fill in the blank activity’ on reactions of group 4, in groups they will discuss reactions and write out equations. This will be followed by a class discussion on group 4 reactions using PowerPoint and moodle group 4 video.
	Booklet 5; The periodic table
Powerpoint presentation;
Moodle; Video on group 4 reactions/properties.
	Assessment; Set pastpaper question homework on group 4 elements

Key skill; Problem solving.

	26
8 Mar
	16.3
   (k,l,m,n)
	Topic 16; Group 4

Lesson; Reactions of group 4 and oxidation states
(k) describe the change in relative stability of oxidation states II and IV down Group 4,

as shown by reactions of CO as a reducing agent with oxides and Pb(IV) as an

oxidising agent in the reaction of PbO2 with concentrated hydrochloric acid †;

(l) recall the nature, physical and acid-base properties of CO2 and PbO; †

(m) describe the types of bonding in the chlorides CCl4, SiCl4 and PbCl2 and their

reactions with water ;†

(n) recall the reactions of Pb2+(aq) with aqueous NaOH, Cl − and I − .
	Students will undertake ‘Fill in the blank activity’ on reactions of group 4, in groups they will discuss reactions and write out equations. This will be followed by a class discussion on group 4 reactions using PowerPoint and moodle group 4 video. Students will then answer questions on group 4 reactions (pages 16 and 17) of notes.
As a class students will create a spider diagram on group 4 reactions and properties.
	Booklet 5; The periodic table
powerpoint presentation;

Moodle; Video on group 4 reactions/properties.
White board answer files on group 4 questions
	Formal Assessment 7; 

Group 4 trends
Key skill; Problem solving.

	27
15 Mar
	16.4 (o)
	Topic 16;Group 7 
Lesson; Properties and oxidising power (displacement reactions)
(o) explain the trends in oxidising power of the halogens and displacement reactions in

terms of position in the group and Eo values;
	To introduce group 7 students will watch chem. video on moodle regarding group 7.  General properties will then be discussed as a class. Students will answer questions on page 3 of notes. This will be followed by fill in the blank activity on displacement reactions with a video animation. Student will answer questions on displacement reactions (page 7 and 8)


	Booklet 5; The periodic table

Moodle; video chem. elements.
White board answer files.
Group 7 powerpoint.


	Key Skill; Communication, improving own learning and performance

	28
22 Mar
	16.4r
	Topic 16; Group 7 
Lesson; Reactions of halides with sulphuric acid.

 (r) recall the behaviour of sodium halides (NaCl, NaBr and NaI only) with concentrated

sulfuric acid (the formation and subsequent reactions of HX, the products and their

oxidation states) and explain the differences in terms of Eo values;
	Students will undergo ‘fill in the blank’ activity in groups on pages 11-13 whereby their knowledge of redox will be used to answer questions. The observations will be discussed as a class and highlighted. Students will answer questions on pages 14 and 15 to practise equations and observations
	Booklet 5; The periodic table.
White board answer files.
	Assessment; Finish off class questions in booklet
Key skill; Working with others

	29
29 Mar
	16.4
p,q,s
	Topic 16; Group 7; 
Lesson; Oxyacids and Oxyanions
(p) recall the reactions of chlorine, Cl2, with both cold and warm aqueous NaOH and the

various disproportionation reactions involved; †

(q) show a knowledge of the relationship of the bleaching and bacterial action of Cl2 and

chlorate(I) (ClO−) to their oxidising power and the use of chlorate(V) as a weed killer;

(s) show an awareness of the very wide range of halogen containing compounds of

commercial and industrial importance.
	Research project; students will research uses of oxyacids and oxyanions using books and other search techniques (key skills link) and the reactions involving the preparation discussed as a group. Students will write notes in booklet during class discussion.
	Booklet 5; The periodic table
White board answer files

Group 7 PowerPoint
Book Computer room
	Formal Assessment 8; 
Group 7
Key Skill; ICT, comunication

	30

2 April
	
	EASTER


	
	
	

	31
19 Apr
	17
(a,b,c)
 
	Topic 17; Transition elements 
For links to welsh, environmental and health aspects to topic 1, see appendix 1
Lesson; Physical properties; Electron configuration, general properties, variable oxidation state, catalytic power.
(a) recall that transition elements (except Cu) possess partly filled d-orbitals and derive

the electronic configuration of any first row transition metal ion using a Periodic

Table;

(b) recall that 4s electrons are lost more readily than 3d electrons in ion formation;

(c) explain why various oxidation states are possible in transition elements;
	Introduce Electronic configuration of d-block metals and ions.
Students work out electronic configuration in groups (page 3)

Discuss the distinction between d-block and transition metal ions.

Students use e-configuration to decide if d-block ion is transition metal ion

Discuss the physical properties of transition metal ions. Throughout discussion students will fill in blanks in notes and answer closed questions in booklet. Answers discussed in groups.
	Booklet 5; The Periodic Table

Transition metal powerpoint.
	Assessment; complete questions on electronic configuration and transition metal chemistry
Key Skill; Communication , problem solving

	32
26 Apr
	17
(e,f)
	Topic 17; Transition elements

Lesson; Complex ions
(e) recall that many complexes are formed by co-ordinate bonding between transition

metal ions and ligands;

(f) describe the bonding, color and formulae of the approximately octahedral complex

ions [Cu(H2O)6]2+ and [Cu(NH3)4(H2O)2]2+ ,the approximately tetrahedral ion

[CuCl4]2− ,and other complexes where relevant information is supplied;
	Review variable oxidation state of Cr, Mn Fe and Cu with examples

Presentation on complex ions using PowerPoint 

Students work out names of formulae and vice-versa of complex ions (page 12 and 16) and use show-me boards to represent their answers.
	Booklet 5; The Periodic Table

Complex ion PowerPoint
Show-me boards
	Assessment; 

Finish questions on naming complex ions.


Key Skill;
Working with others, improving own learning and performance. 

	33
3 May
	17g
	Topic 17; Transition elements
Lesson; colour
(g) (i) explain the origins of colour in transition metal complexes and give a

qualitative account of this for octahedral 6-coordinate species in terms of the

splitting of the d-orbitals involved, and;

(ii) explain the spectroscopic consequences of (i) above and explain that in many cases the colours of such transition metal complexes

arise from d-d transitions between the split d-orbital levels *;
	Discussion on colour. Start by reviewing ideas raised in spectroscopy (unit CH4)

Ask question; what causes the colour of compounds. Explain complex metal ion colour in terms of d-d transitions with the aid of PowerPoint animation on Moodle. Students will answer question worksheet on colour (page 19)


	Booklet 5; The Periodic Table

Moodle; PowerPoint animation
	Assessment;

Finish page 19 of workbook

Key skill; application of number

	34
10 May
	 17b
	Topic 17; Transition elements; 
Lesson; Reaction of cations Cr3+, Fe2+, Fe3+ and Cu2+ with NaOH 
(h) describe the reactions of Cr3+, Fe2+, Fe3+ and Cu2+ with excess aqueous sodium hydroxide
	Demonstrate reactions of selected ions with aq NaOH. Students will watch demonstration and fill in table in notes. This lesson will be linked to the practical coursework in CH6.


	Booklet 5; The Periodic Table

Demo apparatus and solutions
	Key Skill; problem solving.

	35
17 May
	 17d
	Topic 17; Transition elements
Lesson; Ligand exchange
Recall that ligands can exchange for other ligands in chemical reactions depending on their size and stability.
Describe the colour changes and reactions that occur through ligand exchange reactions.

	Use notes and powerpoint presentation to discuss ligand exchange reactions; students will make notes from the white board and discuss reactions as a class. Students will then attempt pastpaper questions on ligand exchange reactions from PowerPoint.
	Booklet 5; The Periodic Table

Ligand exchange PowerPoint
	Key skill; communication, improving learning and performance

	36
17 May
	17d


	Topic 17; Transition elements
Lesson; economic importance of transition

elements and trace element importance.
(d) recall that transition metals and their compounds are often good catalysts, give an

example, and explain why this is so in terms of partially filled d-shells and variable

oxidation states;

(i) Give one example of economic

importance and one example of trace element

importance.
	Discuss:

Transition metal ions as catalyst both heterogeneous and homogeneous.Industrial and biological importance. Students will further research this topic using the computer room and write notes on findings.
	Booklet 5; The Periodic table

Book computer room

Flash file illustrating heterogeneous catalysis from: http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animations/ethylene8.html

	Formal Assessment  9;
(1) transition elements
(2) Set Test on all topics on ‘The Periodic Table’


Key Skills; ICT

	37
21 May
	
	
	The Periodic table topic test 
	
	

	38
24 May
	17i
	CH5 MOCK EXAM
	CH5 MOCK EXAM
	CH5 MOCK EXAM
	CH5 MOCK EXAM

	39

31 May
	
	MID TERM
	
	
	

	40
7 June
	
	CH4 Re-sit/CH5 revision
Pastpaper Questions
	
	
	

	41
14 June
	
	CH4 Re-sit/CH5 revision
Past-paper questions
	
	
	

	
	
	END OF A2 TEACHING
	
	
	

	15th June
	
	RE-SIT CH4 exam
	RE-SIT CH4 exam
	RE-SIT CH4 exam
	RE-SITCH4 exam

	24 June
	
	CH5 EXAM
	CH5 EXAM
	CH5 EXAM
	CH5 EXAM


Appendix 1
	
	   [image: image1.jpg]


        Welsh    
	[image: image2.jpg]


     Environmental
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     Health and Heart

	Topic 15; Redox
	         
	    
	    

	Reactions involving oxidation and reduction, redox titration 

	
	Redox titrations allow the determination of quantities of ions such as copper, Iron etc present in i.e. water systems, food, drug substances.
	Redox titrations allow the determination of quantities in drugs i.e. the amount of Iron in Iron tablets to prevent overdose, the amount of bacteria in the body etc..

	Electrochemistry
	Hydrogen fuel cell stations along South Wales M4 are being set up as test run for their use
	Electrochemistry; energy efficient reactions using redox chemistry which produce no/little pollutants i.e. hydrogen fuel cell
	Safe working with electricity.
Hydrogen fuel cell can be used in cars and produces no carbon dioxide or pollutants which can be harmful to human beings. 

	Topic 16; P block chemistry 
	
	
	

	Group 3
	
	Boron Nitride is a highly useful semiconductor. Aluminium chloride can be used as an ionic solvent which allows lower reaction conditions and therefore lowers energy costs. Ionic liquids are also recyclable.
	Boron nitride can be used as a nanotube which has medical uses for detecting illnesses in the body.

	Group 4
	
	Carbon can be used to make carbon nanotubes which provide many useful applications such as for catalysts. 
	Lead is useful in protecting patients and workers from x rays in hospitals and gamma rays in research. 

	Group 7
	
	HFC’s are being used to replace CFC’s which contain fluorine. These are less damaging to the environment and to the ozone layer.
	Sodium chlorate(I) is used as a mild antiseptic. Chlorine and Fluorine is used for the sterilization of drinking water.

	Topic 17; Transition Metals
	
	
	

	
	
	Chromium is used to make stainless steel which has longer life and many transition metals are used as catalysts which provides lower energy reactions and recyclable materials.
	Iron is found in haemoglobin which carries oxygen around the body needed for respiration and other important biological processes. 

	Topic 18; Kinetics
	            
	     
	     

	Rates of reactions, Rate equations and the rate determining step.
	
	-Rates of reaction can give us information on mechanisms i.e. the ways in which CFC’s react with ozone in the atmosphere and its rate. -Methods of measuring rate and ways of making reactions efficient and environmentally friendly (catalysts) 
	Rates of reaction can give us information on mechanisms i.e. the ways in which chemicals respond in the body such as steroids and other natural synthesis.

	Topic 19; Energy Changes
	
	
	

	Enthalpy
	
	Solubility and waste Disposal; Disposing chemicals safely using the correct solvents to have a minimum effect on the environment.
Thermodynamics; Energy efficient reactions
	Uses of solvents which allow chemicals to be in solution; less toxic than in i.e. the gas phase. 
Removal of harmful chemicals from skin and eyes in practical lessons to result in minimum harm.

Interaction of salt with water is useful in placing grit on roads to melt ice and snow; prevents harmful accidents.  

	Entropy
	
	Entropy allows many natural processes to occur such as evaporation of water to form clouds and economic processes such as combustion reactions of long hydrocarbons which provide much a lot of energy.
	Instant cold packs contain ammonium nitrate which cools the body if injury has occurred by its spontaneous reaction (increase in entropy)

	Topic 20; Equilibrium 
	
	
	

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

	Acid-Base Equilibria
	
	Buffers are important in the production of dyes, chemical manufacturing and fermentation.
	Buffer solutions are important for controlling the pH of blood and other systems in the body
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