School of
Chemistry

'Y‘

HR

22
2C
RS

Chemistry 1

CHEM 1001

Course Handbook

2019 — 2020







Welcome from the Head of School

Welcome to first-year Chemistry at the University of Glasgow. You join a University where chem-
istry has been taught for over 250 years, and a School of Chemistry that is one of the leading UK
centres of research; the lecturers you will encounter during your time here will often be leaders in
their field, researching and publishing papers as well as lecturing and tutoring our undergradu-
ates. Whether your intention is to stay with us to complete an Honours BSc or MSci degree in one
of the Chemistry programmes or to study for some other degree, we hope you will enjoy and
benefit from your time spent studying chemistry, one of the central sciences with many links to
other disciplines.

The Chemistry-1 course has been designed to be both useful and interesting to all students by
providing a firm basis for later courses in Chemistry and other subjects. The Chemistry-1 course
is not easy; no course at university should be easy. It is challenging and will be a major change
from your previous studies in chemistry. Now that you are undergraduates, the emphasis in your
learning should shift — we are here to help teach you and introduce a structured approach to many
of the relevant ideas in Chemistry, but most importantly, you are here to learn. The onus is on
you to read, discuss and practise during the year. In addition to lectures and laboratory courses,
you will be required to attend problem sessions, which are intended to help you to understand the
concepts introduced during the lectures, to discuss these and to practise them by answering ap-
propriate questions.

At university, with the large classes, you will have to organise your study time, check your pro-
gress and, if you have difficulties, ask for help. Nobody is penalised for asking for help or further
explanation. The staff are here to help you, but we can only help if we know you have a problem.
There are regular voluntary tutorials where you can ask questions. You can also ask the lecturer
or any member of staff in problem sessions or laboratories if you require help or send an e-mail
to your lecturers. For any matters relating to administration or personal problems, please consult
the course head, Dr Hans Senn (chem-level1 @glasgow.ac.uk).

It is essential that you read this Handbook carefully and thoroughly. | would draw your attention
particularly to the sections dealing with the Award of Credits and Absence. It is important that we
have full details of any absences through iliness or other problems during the year in order that
these may be taken into account in the assessment of your work at the end of the course.

| am sure that you will find the Chemistry-1 course interesting and enjoyable and that you will be
successful at the end of the course. We look forward to welcoming many of you into the Chemistry
2 course in a year’s time.

Professor Graeme Cooke
Head of School
Graeme.Cooke @glasgow.ac.uk
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1 Course aims and Intended Learning Outcomes

The aims of the Chemistry-1 course are to

e Dbroaden students’ knowledge of the facts, theories, concepts, applications, development,
and importance of chemistry;

e enhance skills in handling numbers, units, equations, diagrams and abstract ideas; ana-
lysing data; prioritising information; making deductions; taking decisions; making and jus-
tifying proposals; and in communicating and reporting clearly;

e provide a sound basis for those students who may decide to proceed to Honours in chem-
istry or a related science;

e encourage interest in the subject and its interaction with other sciences;

e give experience in the safe and accurate handling of chemical substances and apparatus;

e encourage development of learning strategies.

Intended Learning Outcomes (ILOs): By the end of this course, students should be able to

e demonstrate a knowledge and understanding of the basic facts and experimental basis of
modern chemistry;

e solve elementary problems of a numeric or logical nature in the chemistry context;

e demonstrate practical skills in chemical techniques.

For a more detailed overview of the topics covered in each of the modules of the course, see
Sect. 10 on pp. 15 ff.

2 Contacts and communications

If you have any queries or problems, bring them to the attention of the relevant person as soon
as possible. Staff are here to help, but we can only help if we are aware of the problem. Try to
raise the problem when and where it arises — often there is a straightforward, practical solution
right there and then.

Course head Dr Hans Senn
chem-levell @glasgow.ac.uk, direct line 0141 330 6574
Joseph Black Building, Room A5-11

Contact Dr Senn for any course-related administrative or general inquir-
ies or if there are any personal problems affecting your studies.

Deputy course head: Prof S. David Jackson
David.Jackson@glasgow.ac.uk

Course secretary: Mrs Kate McGarrigle
cathrine.mcgarrigle @glasgow.ac.uk, direct line 0141 330 6438
Chemistry Teaching Office (Joseph Black, Room A4-30)



Synthesis Lab Dr Gétz Bucher
coordinator synth-1-lab@chem.gla.ac.uk

Quantitative Lab Dr Smita Odedra
coordinator Smita.Odedra@glasgow.ac.uk

Lecturers If you have a question on the material or contents of a particular lecture,
feel free to contact the respective lecturer directly. You find the names
and e-mail addresses of the lecturers in Sect. 10 on pp. 15 ff.

School disabil-  Prof S. David Jackson
ity coordinator David.Jackson@glasgow.ac.uk, Joseph Black, Room A4-42

If you have a physical or mental condition that might impact on your stud-
ies, you should register with Disability Service, which will ensure that the
appropriate information is disseminated to relevant staff across the Uni-
versity. However, if there are any disability-related concerns or require-
ments specific to Chemistry, please contact Prof Jackson.

Advisors of Your personal Advisor of studies is the central point of contact for advice

studies about programme and course choices, study-related or personal prob-
lems that impact on more than one course, and any queries you are not
sure where to go with. Your Advisor may not have all the answers at
his/her fingertips, but he/she will be able to help you find the right person
or service for your problem.

The course head and lecturers (and most other branches of the University) rely primarily on e-
mail to communicate with you. It is therefore essential that you check your University e-mail
account on a daily basis.

Also, course materials, notices, and updates are posted on Moodle, the University’s e-learning
system. Everyone enrolled in the course automatically has access to the Chemistry-1 Moodle
pages and will receive messages posted on the News Forum. Check Moodle regularly for news
and updates.

3 Enrolment

All students in the class must register and enrol on MyCampus and complete a student infor-
mation form (handed out at the Induction session and also available on Moodle). All students
must have a white, 100% cotton lab coat, which can be purchased on MyCampus for £15.

If you have difficulties enrolling on MyCampus, please see www.gla.ac.uk/services/registry/
enrolment/#/self-serviceguide or contact your Advisor of studies. The Welcome to Science Guide
(www.gla.ac.uk/media/media_596348_en.pdf) provides useful information about enrolling,
course options, and progression to higher levels.



4 Course structure

4.1 Overview

Lectures There are ca. 80 one-hour lectures, given Monday to Friday over 22 weeks;
see the timetable on p. 14. Because of its large size, the class meets in two
sections: one in the morning at 10:00 and one in the afternoon at 15:00. It is
important to only go to the lectures at the time allocated to you. The course
uses a number of different lecture venues. Please check the timetable and
MyCampus for the correct venue for any given lecture slot.

Lectures provide facts, theories, demonstrations, textbook references and
background. The lectures are grouped into modules of 6-8 lectures, which
cover a patrticular topic and are delivered by different lecturers.

An overview of the topics covered in each module can be found in Sect. 10 on

pp. 15 ff.
Problem The last slot of each module is used for a problem-solving session. Supple-
sessions mentary problems may be provided for you to work on at home. See Sect. 4.2

below for more details.

Laboratory = Each student will attend one three-hour laboratory session per week, starting
in Week 3. Lab times are 10:00-13:00 on Tuesday—Friday and 14:00-17:00
on Monday, Tuesday and Thursday. You will be assigned a bench number
and first experiment number. More details are given in Sect. 4.3 below.

Maths For Eight e-learning units, covering basic mathematical concepts and skills, are

Chemists presented on Moodle. Each unit comes with an e-assessment in the form of a
Moodle quiz. The Maths For Chemists module is compulsory for students
without sufficient prior maths qualifications (Higher Maths at B or equiva-
lent). See Sect. 4.4 below for more details.

Learning Involves all of the above plus text books (see Sect. 4.5 below), private study
and practice, general reading and discussion.

4.2 Problem-solving sessions

Problem-solving sessions will be held at the normal lecture times and are indicated by “PS” on
the timetable. Their purpose is to practise using the knowledge you have gained from lectures, to
present worked solutions to exam-type problems, and to prepare you for the laboratory work.

You should bring the following equipment with you in every problem session:

e The problem sheet(s) with the questions. These will be available on Moodle in advance
of the session.



e A calculator capable of scientific notation (“1.5E—4”), decadic (“log”) and natural (“In”)
logarithms (i.e., logarithms to base 10 and base e), trigonometric functions, and inverse
functions. Please note that programmable calculators are not allowed in University exam-
inations.

e A Periodic Table (e.g., the one you received at the Induction session at the start of the
course).

The topics of the sessions and the problem sheets will be available on Moodle in advance. The
sessions are run in workshop style. After a short introduction by the lecturer, you will be asked to
work through the problems, collaborating with friends if you wish. In addition to the lecturer, stu-
dent tutors will be available. Raise your hand if you need help with the problems. Answers and
explanations will be given as the session progresses, but it is no use sitting waiting until they are
displayed — you will not have learned anything unless you work at it yourself. Some lecturers will
provide supplementary problems for you to try at home.

The solutions to the problems will be available on Moodle after the sessions.

4.3 Laboratory practical work

The laboratory work (3 hours per week) is designed to give you practice in safely and accurately
carrying out preparations, analyses or measurements, reporting and interpreting results.

It also offers a chance to

e undertake chemical reactions yourself,

e operate instruments and collect experimental data,
e think about experiment design,

e check your understanding of particular topics,

o talk to demonstrators.

Concepts, procedures and knowledge met in the lab may appear in written exams. Your reports
and oral answers will be marked, and these marks and your attendance record contribute to the
award of lab grades and count for 10% of the overall mark (see Sect. 5).

Attendance in Laboratories is compulsory. For justified, planned absences (e.g., participation
at University sports events, attendance at a family wedding, medical appointments), it may be
possible to rearrange your Lab time. Please contact the Lab coordinator in good time.

If this is not possible, you need to report and explain your absence in an Absence Report, as set
out in Sect. 6.

When in the Lab, you must wear a white, 100% cotton lab coat and safety glasses at all times.
A suitable lab coat may be purchased from us for £15. You will be provided with a lab manual,
safety glasses, and other materials. You must bring these items to every Lab session. You will
not be allowed to enter the laboratory without the required safety equipment.

Lab sessions start in Week 3 with workshops on laboratory calculations; no lab coat and safety
glasses are required for the workshops in Weeks 3 and 4. Safety glasses will be distributed in the
Week 5 Labs. Bring a calculator to all Labs; the use of mobile phones in the Lab is not allowed.
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For organisational and practical reasons, it is not possible to repeat experiments.

4.4 Maths For Chemists e-learning module

Chemistry-1 does not require any specialised mathematical skills beyond what we would expect
you to be familiar with from school. The purpose of the Maths For Chemists (M4C) e-learning
units is to introduce and practise a minimal set of mathematical concepts and skills as a reminder
for everyone and specifically to support those students who may have gaps in their school maths.
The M4C module is a pure e-learning module.

The M4C e-learning module is compulsory for students without prior maths qualifications equiv-
alent to at least Higher Maths at B. Taking, or having passed, the courses Mathematics 1C and
1G (MATHS 1015 and 1016) is accepted as an equivalent to Higher Maths at B.

All students are encouraged to peruse the M4C material and quizzes to make sure that they are
familiar with the skills and concepts presented. There are eight units, each covering a set of con-
nected topics relevant to chemistry. Each unit comes with an e-assessment in the form of a Moo-
dle quiz.

For students who do not have at least Higher Maths at B (or equivalent), the following require-
ments apply:

¢ You must complete all M4C units during Semester 1. Each quiz will be open for one
week only, starting in Week 3. You must take each quiz during the allocated time
window. By the end of the semester, you must have passed at least 75% of the quizzes
(that is, 6 out of 8).

e The schedule of when the quizzes open and close will be available on Moodle. While a
quiz is open, you have several attempts to pass it. The pass level for each quiz is set at
70%. Failing the M4C requirement puts you at risk of being refused credit for the Chemis-
try-1 course.

¢ Switching to a Chemistry degree programme later on requires that you have passed the
M4C module in Chem-1.

If you have any difficulties with the M4C material, please seek help from the Maths Adviser (see
Sect. 4.7).

4.5 Textbooks

All students should have a copy of the main course text:

Burrows, Holman, Parsons, Pilling, Price, Chemistry?, 3 edn., Oxford University Press,
2017; ISBN 9780198733805.

You can also opt to get the e-book instead of the print copy. The e-book allows for off-line reading
and annotating.




The book comes with an on-line “Ancillary Resource Centre” (https://oup-arc.com/access/bur-
rows3e-student-resources), which is freely accessible to everybody. The ARC offers a range of
additional learning resources, including chapter summaries, video clips, and self-test questions.

Students with a weaker mathematical background will find the following book useful; it covers
all the maths required, and sufficient, for the entire chemistry degree programme.

Cockett, Doggett, Maths for Chemists, 2 edn., RSC Publishing, 2012; ISBN
9781849733595.

The following little book is a compact source of advice and information on various “soft” skills
required at university (preparing for lectures, writing lab reports and essays, presenting talks and
posters, etc.). The book is useful throughout all levels of Chemistry and for the physical sciences
generally.

Overton, Johnson, Scott, Study and Communication Skills for the Chemical Sciences, 3™
edn., Oxford University Press, 2019; ISBN 9780198821816.

4.6 Your own learning

Lecturers will post the slides used in the lectures and/or separate lecture notes on Moodle ahead
of the lecture. It is strongly recommended that you take a look at this material before the lecture
to get an idea of the general content. It is expected that you have a printed or electronic copy of
the material in front of you when you go into the lecture.

During the lectures, follow the explanations given by the lecturer and annotate your copy of the
material. Note down additional points presented by the lecturer on the board or screen. Try to
capture as much as you can of the key points of what is said. As soon as possible after the lecture,
fill out your notes from memory, by collaborating with a friend, and by looking up books to recon-
struct the full story.

We know that you will not always understand topics fully during the lecture. Lectures, Labs, etc.
provide the teaching: you are presented with — often unfamiliar and complex — concepts,
knowledge, and skills. The lecturer will break down and structure the material, introducing and
explaining it, to help you digest it. Problem sessions and revision tutorials will also support you in
mastering the material. However, the learning is largely your own responsibility. Later reading,
digestion, discussion and practice are needed. Book references will be given in lectures; look
them up and incorporate diagrams, examples efc. from them into your notes.

The amount of private study you do will depend on your level of interest and ambition for excel-
lence in the subject. To achieve a good grade and consolidate your knowledge, you need to invest
a considerable amount of time in private study. Although there are only about 130 contact hours
for the course (~80 h of lectures and problem sessions, ~50 h of labs), the total number of learning
hours is 400 (hence, it is a 40-credit course). That is, in addition to attending the timetabled con-
tact hours, you should expect to spend about 270 h in private study. This includes preparing for
lectures, consolidating the material and text-book reading after each lecture, solving problems
and sample questions, revising for tests and exams, etc.



Keep your lecture notes safe; it is not only cumbersome and costly to copy other students’ notes,
but they can never be as good as your own. Students who “skip” lectures often find it very difficult
to catch up with their work. The purpose of a lecture is to help you understand the material — not
just to give you a set of notes. So attendance at all lectures helps you to understand the chemistry.

4.7 Additional learning resources

Students who have difficulties with the level of maths required are strongly advised to seek help
from the Maths Adviser (part of the Learning Enhancement and Academic Development Service,
LEADS); see www.gla.ac.uk/myglasgow/leads/students/mathsandstats/maths/.

LEADS also offers workshops and individual appointments to help you with various aspects of
academic skills; see www.gla.ac.uk/myglasgow/leads/students/writingstudyadvice/scienceengi-
neering/.

Several websites are available that are useful for helping you understand certain aspects of chem-
istry; e.g., https://www.thoughtco.com/chemistry-4133594. Further links are available on the
Chemistry-1 Moodle pages.

5 Assessment

5.1 Calculation of the final grade

The final grade for the course is calculated from the following components (items of “summative
assessment”):

End-of-course Exam (2 h) 50% (in April/May, covering the entire course)

Class Exam (2 h) 30% (in December, covering all of Semester 1)
Class Tests 10% (4 tests in regular lecture slots)
Laboratory work 10%

5.2 Minimum requirements for the award of credit

In order to be awarded credit for the course, you must complete at least 75% of the overall as-
sessment. You therefore must meet the following requirements:

¢ sijt the December Class Examination;
e sit the End-of-course Examination.

In addition, you are required to

e have a good participation and attendance record (minimum 75%) in both Laboratory
components;

e if you do not have at least Higher Maths at B (or equivalent): pass at least 75% of the
M4C Moodle quizzes.




No grade or credits shall normally be awarded to a candidate who has not met these re-
quirements. In this case, you will be deemed not to have completed the course, which is shown
by a grade CR (“Credit Refused”) on MyCampus. This will prevent you from entering Level-2
courses that have Chemistry-1 as a prerequisite; in particular, Chem-2X/2Y and most Level-2
Biology courses.

If you miss an assessment due to adverse circumstances (e.g., illness), you should submit a
Good Cause claim on MyCampus, providing an explanation and supporting evidence; see Sect.
6.3.

5.3 Class Tests

Four Class Tests will take place over on Fridays at normal lecture times over the course of the
year. These slots are labelled as PB or PBL sessions on the on-line timetable. The purpose of
the Tests is to encourage you to work steadily throughout the year and to give you an indication
of your progress. The class will be split between two lecture theatres; details will be announced
on Moodle. Each Test lasts ~30 min, allowing time for settling down before the Test starts and
collection of papers afterwards.

Class Tests will be in multiple-choice format. A sample test in the same format will be available
on Moodle a week before each test for you to practise at home. The answers to the practice
questions will be released on Moodle two days before the test. A Revision Tutorial is scheduled
for the day before the test. This provides an opportunity for you to ask questions about the practice
problems and the material being examined.

Like for problem sessions, you need to bring a Periodic Table and your own calculator to the
Class Tests. The Periodic Table must be unmarked; programmable or graphical calculators
are not allowed.

If you are absent from any of the Class Tests, it is important that you explain your absence on
MyCampus, submitting a Good Cause claim (see Sect. 6.3). If you do not provide an acceptable
explanation, the test will count with grade H (0 Points) towards your final grade.

The answers and results of the Tests will be available on Moodle. Students who performed poorly
are expected to attend the Revision Tutorial after the test, which will cover the questions of the
Test.

5.4 Examinations

The Class Examination (2 h) takes place in December. It is important that you do well in the
Class Exam as this contributes 30% to your final course grade. A poor performance will put pres-
sure on you to work significantly harder for the End-of-course Exam. It is vitally important for you
to plan your work from the start with this in mind.

The Class Exam will be in multiple-choice format, with which you will be familiar from the Class
Tests. However, the Class Exam will take place under examination conditions, that is, in a venue
with spaced-out, individual desks and invigilators present. A sample exam will be available on
Moodle.



The End-of-course Examination (2 h) takes place in April or early May. This exam will also be
in multiple-choice format. Past exam papers will be available on Moodle. Exams may include
material presented in lectures, Labs, and Problem Sessions, testing knowledge, understanding,
and application.

Periodic Tables will be provided for both examinations. However, you need to bring your own
calculator. Programmable or graphical calculators are not allowed.

Absence or adverse circumstances (e.g., illness) at exam times must be reported on MyCampus
(Good Cause claim, see Sect. 6.3) and supported by a medical certificate or other appropriate
documentation.

5.5 Grade scales, grade reporting

Throughout the course, you will receive feedback through marks and grades in Tests, Lab reports,
and the Class Exam, together with verbal feedback in Laboratories. This will enable you to judge
how you are performing on the course and seek help when necessary.

Grades for Labs, Tests, and the Class Exam will be expressed Points _ Grade % Mark

on the University’s grade scale of 0—22 Points, which is divided 0 H 0.0
into eight bands designated by letters A to H. Each band is sub- ; gf 1;:2
divided (e.g., C1, C2, C3) to create 23 secondary bands that 3 F3 19.1
correspond to the point scale. 4 F2 22.8

5 F1 26.4
Grades will initially be calculated as a percentage (e.g., for a S Eg gg'g
Class Test, 18/26 marks = 69.2%). The table shows the corre- 8 E1 37.3
spondence between percentages, Points, and grades. Note 190 Bg il-g
that the conversion from percentages to Points is done by a for- 11 D1 48.2
mula, the table should be used as an indication only. 12 C3 51.9

13 c2 55.5
All feedback provided on coursework used in assessment, in- 12 g; gg-;
cluding grades from the Class Exam, Class Tests, and Labora- 16 B2 66.4
tories, is strictly provisional and for your guidance only and is 17 B1 70.0
subject to ratification by the Board of Examiners at the end of 18 ﬁi Z%
the course. The University code of assessment is available in 20 A3 81.0
the General Section of the University Calendar 21 A2 84.6

22 A1 88.2

(www.gla.ac.uk/services/senateoffice/policies/calendar/).

5.6 Grade point average, progression, admission to Honours

The final grade awarded at the end of the course contributes towards your grade-point average
(GPA), which is calculated as follows:

Total Grade Points = Sum of (Points x credits) for all courses
GPA = Total Grade Points / Total credits

The full GPA and credit requirements for BSc and MSci programmes are set out in the University
Calendar; please consult your Advisor of studies for details. The following is a brief summary of
the most pertinent points:



e Your GPA should normally be 9 or above in each year of study.

e Most Level-2 courses require that you have passed the prerequisite Level-1 courses with
at least grade D3. E.g., entry into Chemistry-2 courses requires a D3 or better in Chemis-
try-1.

e Forsome Level-2 and Level-3 courses, entry is competitive, with preference given to those
students with a higher GPA or higher grades in the prerequisite courses.

e Admission to Honours after the end of Year 2 requires a GPA over the first two years of
at least 9 for BSc (Hons) and at least 12 for MSci.

e Most Honours programmes have additional minimum-grade requirements for subject-spe-
cific-courses. E.g., for Chemistry, admission to BSc (Hons) requires at least grade C3 in
the Level-2 Chemistry courses; admission to MSci requires at least grade B3.

It is therefore important that you make sure you work steadily throughout the year in every subject.
Low grades may cause problems with progress.

6 Absence reporting, Good Cause claims

6.1 Absence report or Good Cause claim?

The full University student absence policy can be found on www.gla.ac.uk/services/senateoffice/
policies/studentsupport/absencepolicy/. The following is a summary of the essential points. The
main mechanism to report, and explain, absences is MyCampus. The advantage of this system
is that it allows you to register your report and upload supporting evidence, which will be on record
and available to the course head and your Advisor of studies.

There are two types of reports: Absence Reports and Good Cause claims. Depending on the
situation, you should use one or the other.

Report of a “significant absence”:

1. You have missed (are going to miss) more than seven consecutive days of classes.

2. You have had (are going to have) a number of shorter absences.

3. You have missed (are going to miss) a class where attendance is compulsory for the
award of credit or that is part of a set of classes with a required minimum attendance level.

Good Cause claim:

1. You have missed (are going to miss) a “scheduled summative assessment” (that is, tests,
exams, and the like) or a deadline for the submission of an assessed piece of work.

2. You attended an assessment, but you believe that your performance was impaired by
adverse circumstances.

Additional details for each case are provided in the following two sections. There is also a flow
chart available that will help you determine which type of report to use: www.glasgow.ac.uk/
media/media_424718_en.pdf.
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You should use the type of report appropriate for your situation. However, a formally incorrect
report is still better than no report. We try to take into account, and compensate for, adverse
circumstances as fairly as we can within the University regulations. However, we can only do so
if you let us know (in whatever form) in good time that you have been affected and explain (sup-
ported by documentary evidence) what happened.

If you have any concerns regarding your attendance, please contact the course head and/or your
Advisor of studies.

6.2 Significant absence from classes

In the case of a “significant absence” (as defined above: a long absence; a series of shorter
absences; or missing a class with required attendance), you must complete an Absence Report
on MyCampus. Submit Part A of the report as soon as practical; Part B of the report must be
completed within seven days of your return to the University.

Documentary evidence is required for any significant absence. MyCampus provides a facility for
documentary evidence to be uploaded. It is your responsibility to keep the originals of all additional
documentation and submit it to the Head of School on request. If you have concerns about up-
loading sensitive personal information, you must submit the original documents to your Advisor
of studies, course head, or Head of School.

For Chemistry 1, an Absence Report is required in the following two situations: (1) You have
missed (are going to miss) a significant number of lectures. (2) You have missed (are going to
miss) a Lab session or M4C submission deadline (if you require an M4C pass).

6.3 Good cause claims

You must submit a Good Cause claim on MyCampus if you missed an assessment or believe that
your performance in an assessment you attended was impaired by adverse circumstances. Good
Cause claims must be received within five working days of the assessment affected. Late claims
will not be considered unless a valid explanation for the delay is provided.

If you encounter any difficulties with submitting the claim on MyCampus in time, contact the
course secretary (chem-level1 @glasgow.ac.uk, 0141 330 6438) immediately to inform us about
your Good Cause claim.

The course head will ensure that your claim is considered in accordance with the University’s
Code of Assessment (§§16.45-16.53). The decision about your claim will be posted on
MyCampus under the Approval Information section of your Good Cause claim. If your claim is
accepted, the work in question will be set aside and you will (as far as practicable) be afforded
another opportunity to take the assessment. Further guidance on Good Cause claims is available
from www.glasgow.ac.uk/media/media_420013_en.pdf.

For Chemistry 1, a Good Cause claim is required in connection with the following assessments:
Class Tests, the December Class Examination, and the End-of-course Examination.
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Note that a resit opportunity is available only for the End-of-course Exam. If any of the other
assessment components (Class Tests, Class Exams, Labs) are set aside, they are simply re-
moved from the calculation of the final grade (which increases the weight of the remaining com-
ponents accordingly).

7 Student support

7.1 Support services

Your mental and physical health and wellbeing are of prime importance. An up-to-date overview
of crisis contacts as well as various kinds of support services is available on
www.gla.ac.uk/myglasgow/students/safetyhealth/ .

7.2 Staff-student committee, course evaluation

At the start of the year, we will invite students in the Chemistry-1 class to volunteer to join the
Chemistry Staff—Student Liaison Committee, which meets to discuss courses and other School
business once per semester. The class representatives have a special responsibility to alert staff
of any problems that develop in the running of the Chemistry-1 course.

All students will have an opportunity to comment on aspects of the course via on-line question-
naires. A summary of previous evaluations is available on Moodle. Any difficulties are most quickly
resolved by informing the relevant member of staff or the class head direcily.

7.3 Alchemists’ club

The “Alchemists” are the chemistry student club and organise social events for undergraduates
and postgrads throughout the year. The Alchemists also offer useful services, including a tutor
service and a lab-coat hire facility; see www.chem.gla.ac.uk/alchemist/.

8 Relevant University policies

8.1 Plagiarism

Plagiarism is defined as the submission or presentation of work, in any form, which is not one’s
own, without acknowledgement of the sources. The University’s degrees and other academic
awards are given in recognition of the candidate’s personal achievement. Plagiarism is therefore
considered as an act of academic fraudulence and as an offence against University discipline.

Allegations of plagiarism will be treated very seriously and referred to the Head of School. A full
statement of the University of Glasgow procedure for dealing with cases of suspected plagiarism
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can be found in the General Section of the University Calendar (www.gla.ac.uk/services/
senateoffice/policies/calendar/).

The University reserves the right to use plagiarism detection systems, which may be externally
based, in the interests of improving academic standards when assessing student work. This reg-
ulation applies to all work submitted for assessment, including lab reports, class tests, and re-
search projects unless you have specifically been told otherwise, for example, in the case of a
group project or when a number of students share experimental data. Special cases of plagiarism
can arise from one student copying another student’s work or from inappropriate collaboration.

8.2 Recording of lectures

All course materials provided as well as any recordings of lectures are for your own personal use
and can only be used in relation to your studies. Any unauthorised distribution of course materials,
including uploading them onto unauthorised web sites and social media sites (such as YouTube
or CourseHero) will be considered a breach of the code of conduct and will be subject to discipli-
nary action. Please see www.gla.ac.uk/services/senateoffice/policies/regulationsandguidelines/.

8.3 Mobile Phones

Mobile phones must be switched off (or in silent mode) during lectures, problem sessions, tests,
examinations, efc., and in the library. Mobile phones may not be used in the labs. Note that for
examinations, you must leave your phone, together with your other belongings, in a closed bag
at the entrance of the exam hall or under your desk. You should therefore bring a watch or timer
to keep time during the exam.

13
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10 Course overview by module

Title: Elements and Atoms, Compounds and Molecules
Duration: 12 lectures + 2 problem sessions.

Lecturer: Dr Dan Price (Daniel.Price @glasgow.ac.uk)
Dr Christoph Busche (Christoph.Busche @glasgow.ac.uk)

Aims: To establish an understanding of the Periodic Table in order to be able to use it to rationalise
chemical behaviour, to enable students to make predictions of the chemical behaviour of com-
pounds so far not encountered, to help students appreciate the idea of molecular structure
and scientific disciplines in the “real” world.

Outline

The development and significance of the Periodic Table; atomic structure and atomic orbitals; the relation-
ship of the Periodic Table to atomic structure; blocks, columns and rows; trends in properties such as ion
size, ionisation potential, electron affinity, electronegativity; oxidation states; balance redox equations;
Born-Haber cycles; ionic lattice structure, p-block elements, covalent bonding, polarity, VSEPR rules and
molecular shape; radioactivity.

Title: Organic Chemistry 1
Duration: 9 lectures + 1 problem sessions
Lecturer: Dr Andrew Jamieson (Andrew.Jamieson.2@glasgow.ac.uk)

Aims: To introduce the principles of organic chemistry, to relate atomic and molecular structures to
properties and reactions.

Outline

Atomic and molecular structure derived from VSEPR theory and ¢ and = bonds; electron counting; struc-
tural isomers with tetrahedral, trigonal and digonal carbons; lone pairs, drawing organic structures; the
foregoing principles developed alongside the chemistry of alkanes, alkenes, alkynes, alkyl halides, alco-
hols, ethers, aldehydes, ketones, carboxylic acids and their derivatives, amines and amides; functional
groups and nomenclature; rotation about single bonds and equivalent hydrogens; chirality and geometrical
isomerism; polar and non-polar bonds; nucleophiles and electrophiles; reaction mechanisms understood in
terms of electron pair movement indicated by curly arrows; Markovnikov’s rule for addition reactions; nu-
cleophilic substitution and elimination reactions; hydrogen bonding and polarity; physical properties related
to structure, combustion analysis and molecular weights.
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Title: Organic Chemistry 2
Duration: 9 lectures + 1 problem sessions
Lecturer: Dr Drew Thomson (Drew.Thomson@glasgow.ac.uk)

Aims: To give students the confidence and skills to apply the principles of organic chemistry, to relate
structures to properties and predict reactions.

Outline

Natural and synthetic covalent structures; examples of simple compounds of everyday, industrial and me-
dicinal importance; functional groups (aldehydes, ketones, carboxylic acids, amides, esters etc.);
Spectroscopy applied to organic molecules (IR, UV-vis and NMR); fundamental properties and mechanisms
of carbonyl chemistry; reactions of aldehydes and ketones (Nucleophilic addition, Imine formation, Acetal
formation, Oxidation); properties, interactions and synthesis of carboxylic acids; carboxylic acid derivatives;
chemistry of esters, amides and amines; aromatic chemistry.

Title: Attractions and Repulsions
Duration: 6 lectures + 1 problem session
Lecturer: Dr Adrian Lapthorn (Adrian.Lapthorn@glasgow.ac.uk)

Aims: To introduce the principles of intermolecular forces and how they determine the properties of
bulk materials

Outline

lonic bonds, covalent bonds, bond polarity, dipole, dipole moment and bond dipoles. lon-ion interactions in
ionic solids; Atom-atom interactions in metals; Dipole-dipole interactions; Hydrogen bonding; London (or
dispersion) forces and how these forces manifest themselves in the behaviour of melting points, boiling
points, vapour pressures, and deviations from the ideal gas laws. lonic, metallic, covalent network and
molecular solids. The effect of temperature and pressure on the phase of a compound. Phase diagrams,
critical points and supercritical fluids.

Title: Data Analysis
Duration: 2 lectures
Lecturer: Dr Hans Senn (Hans.Senn@glasgow.ac.uk)

Aims: To introduce the systematic treatment of physical quantities and units in the Sl system; to
introduce concepts of statistical analysis and statistical tools applicable to datasets typically
encountered in a laboratory exercise.

Outline

The Sl system: foundations, base units, derived units, multiplier prefixes. Calculus of units. Statistics of
measurements: distributions and variability, sample and population, variability of individuals and variability
of means. Precision and accuracy, random and systematic errors.
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Title: Chemical Energy Changes
Duration: 7 lectures + 1 problem session
Lecturer: Prof Klaas Wynne (Klaas.Wynne @glasgow.ac.uk)

Aims: To develop an understanding of the energy changes occurring during chemical reactions and
the role these changes have in deciding whether a reaction will be exothermic or endothermic.
To introduce and develop the way in which enthalpy and entropy contribute to the free energy
change of a reaction and how this indicates if a reaction is favourable. To illustrate the role of
the Gibbs free energy in determining the state of equilibrium of a chemical reaction.

Outline

Part 1 — Basics: Introduction to chemical energy; first law of thermodynamics; internal energy; exothermic
and endothermic

Part 2 — Enthalpy: Reaction enthalpies; bond energies to calculate enthalpy; standard enthalpies of for-
mation; reaction enthalpies; calorimetry and heats of combustion; Hess’s law.

Part 3 — Entropy: Spontaneous reactions, disorder, entropy; second law of thermodynamics; heat, temper-
ature & entropy; third law of thermodynamics; absolute entropies & the second law in action; entropy
changes and entropy values; reactions with negative entropy.

Part 4 — Free Energy: (Gibbs) free energy; driving forces to reaction, the AH, AS competition; free energy
in action; feasibility of reactions; making reactions feasible.

Part 5 — Equilibrium: Free energy and equilibrium; equilibrium and the meaning of “the reaction will pro-
ceed”; the balance of equilibrium; examples of equilibrium; changing the position of equilibrium.

Title: Chemical Kinetics
Duration: 6 lectures + 1 problem session
Lecturer: Dr Frances Docherty

Aims: To show how chemical reactions can be followed and their reaction rates measured. To intro-
duce and demonstrate by means of worked examples the fundamental concepts of the kinetics
of spontaneous chemical reactions, and the measurement of reaction rate, reaction order and
rate constants. To show how collision theory can be used to explain the effects of concentra-
tion and temperature on reaction rates and lead to the Arrhenius equation. To show how cat-
alysts and enzymes influence reaction rate. To explain how kinetics can be used to investigate
reaction mechanisms.

Outline

What is kinetics? Rates of chemical reactions. Measuring reaction rates. Definition of reaction rate; variation
of rates as a function of time; rate equations; reaction order; rate constants; initial rate method for the
determination of rate equations; integrated rate equations for zero-, first- and second-order reactions;
graphical methods; half-life; Collision theory, activation energy; Arrhenius equation; determination of the
activation energy from temperature dependent rate constant data. Catalysts, enzymes and transition states.
Reaction mechanisms, elementary steps, molecularity and rate determining step.
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Title: Aqueous Equilibria and pH

Duration: 6 lectures + 1 problem session

Lecturer: Dr Beth Paschke

Aims: To introduce topics relating to aqueous solutions and the factors that influence pH.

Outline

Water as a solvent; hydrogen bonding; dipoles; dielectric constant; ice structure; concentrations; electro-
lytes; degree of dissociation in relation to a range of solutes; characteristics of sparingly soluble solutes,
including the common ion effect and solubility product; dissociation of weak acids and bases and associated
constants such as Ka, pKas, Ko, pKbs,; various definitions of acids and bases; pH and pOH calculations for
strong and weak acids and bases; degree of ionisation of weak acids and bases at various pHs; salt hy-
drolysis and its influence upon pH; buffers; Le Chatelier’s Principle; Henderson-Hasselbalch equation, ex-
amples of buffers and their importance in biological systems; titrations; indicators.

Title: Transition metals
Duration: 6 lectures + 1 problem session
Lecturer: Prof Ross Forgan (Ross.Forgan@glasgow.ac.uk)

Aims: To introduce the chemistry of the transition metals and the properties, structures and bonding
of transition metal complexes.

Outline

Electronic configurations of d block elements; oxidation states; d electron counting; extractive metallurgy;
dative bonding between metals and ligands; introduction to ligand structure, charge and denticity; co-ordi-
nation complexes; co-ordination geometries; isomerism in co-ordination complexes; introduction to Crystal
Field Theory; electronic configurations of octahedral co-ordination complexes; rationalisation of colour,
magnetism and reactivity of co-ordination complexes; selected uses.

Title: Macromolecules
Duration: 7 lectures + 1 problem session
Lecturer: Dr Ciorsdaidh Watts

Aims: To provide an overview of the structures, preparation, properties and uses of synthetic mac-
romolecules and to introduce the chemistry of the main food components and to illustrate how
the structures are related to their physical and nutritional characteristics

Outline

Polyalkenes, polyesters, polyamides, polyethers; mechanisms of alkene polymerisation, addition and con-
densation polymerisation, conformation, flexibility, glass transition temperature, stability to heat, fire, sol-
vents; backbone and side-chain functional groups; crosslinking; application related to structure; Natural
molecules, fats, proteins, sugars, polysaccharides.
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Title:

Duration:

Coordinator:

Aims:

Outline

Synthesis-1 Laboratory
9 x 3-hour sessions
Dr Gétz Bucher (synth-1-lab@chem.gla.ac.uk)

(a) To demonstrate, illustrate and extend understanding of some of the basic principles,
processes and phenomena covered in associated lecture courses, (b) to give training in
experimental methods and practical skills which cannot be taught by formal lectures but
which can only be acquired from hands-on experience, (c) to develop appropriate skills
and confidence in the safe handling of potentially hazardous materials, (d) to give expe-
rience in the design of safe and effective experimental procedures to investigate unfamil-
iar problems.

Exercises in chemical stoichiometry, balancing redox equations. Synthesis of copper and nickel complexes,
separation of benzoic acid from other compounds by extraction or thin layer chromatography, synthesis
and interconversion of carbonyl compounds (amides, esters, ketones).

Title:

Duration:

Coordinator:

Aims:

Outline

Quantitative-1 Laboratory
8 x 3-hour sessions
Dr Smita Odedra (Smita.Odedra@glasgow.ac.uk)

(a) To demonstrate, illustrate and extend understanding of some of the basic principles,
processes and phenomena covered in associated lecture courses, (b) to give training in
experimental methods and practical skills which cannot be taught by formal lectures but
which can only be acquired from hands-on experience, (c) to develop appropriate skills
and confidence in the safe handling of potentially hazardous materials, (d) to give expe-
rience in the design of safe and effective experimental procedures to investigate unfamil-
iar problems, (e) to give an opportunity to develop a writing style appropriate for scientific
work, (f) to provide the opportunity to work with real experimental data in graphical form
and use mathematical techniques and statistical analyses to solve a variety of problems,
(9) to reflect on results and identify sources of error, (h) to allow students to work collab-
oratively and fairly with a lab partner, (i) to allow students to develop a range of graduate
attributes in the context of a laboratory environment.

The thermite reaction, acid base titrations, iodimetry, pH titrations, conductometric titrations, solubility prod-
uct, heat of reaction, activation energy, colorimetric analysis.
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