edexcel

HND

Issue 4
June 2011

ALWAYS LEARNING PEARSON



Edexcel, a Pearson company, is the UK's largest awarding body, offering academic and vocational
qualifications and testing to more than 25,000 schools, colleges, employers and other places of
learning in the UK and in over 100 countries worldwide. Qualifications include GCSE, AS and

A Level, NVQ and our BTEC suite of vocational qualifications from entry level to BTEC Higher
National Diplomas, recognised by employers and higher education institutions worldwide.

We deliver 9.4 million exam scripts each year, with more than 90% of exam papers marked
onscreen annually. As part of Pearson, Edexcel continues to invest in cutting-edge technology
that has revolutionised the examinations and assessment system. This includes the ability to
provide detailed performance data to teachers and students which helps to raise attainment.

This specification is Issue 4. Key changes are sidelined. We will inform centres of any changes to
this issue. The latest issue can be found on the Edexcel website: www.edexcel.com

References to third-party material made in this specification are made in good faith. Edexcel does
not endorse, approve or accept responsibility for the content of materials, which may be subject
to change, or any opinions expressed therein. (Material may include textbooks, journals,
magazines and other publications and websites.)

Authorised by Roger Beard
Prepared by Pam Phillippo

Publications Code BH029028

All the material in this publication is copyright
© Edexcel Limited 2011



Edexcel BTEC Level 4 HNC Diploma in Applied Chemistry

Edexcel BTEC Level 5 HND Diploma in Applied Chemistry

The Qualifications and Credit Framework (QCF) has been introduced to replace the National
Qualifications Framework (NQF). It recognises achievement through the award of credit for units
and qualifications, working at all levels between Entry level and level 8.

To accommodate the new framework we have taken the opportunity to revise the academic level
and size of the Edexcel BTEC HNCs (Higher National Certificates). These are now at level 4 and are
a minimum of 120 credits in size. They have been nested within the structures of the Edexcel
BTEC HNDs (Higher National Diplomas).

Edexcel BTEC HNDs remain as level 5 qualifications. They are a minimum of 240 credits in size.

The qualifications remain as Intermediate level qualifications on the Framework for Higher
Education Qualifications (FHEQ). Progression to Edexcel BTEC Higher Nationals continues to be
from level 3 qualifications and progression from Edexcel BTEC Higher Nationals will normally be to
qualifications at level 6. Learners’ progression routes do not necessarily involve qualifications at
every level.

As a nested gualification the HNC is an embedded component of the HND. However, it can be
taken as a stand-alone qualification.

If a learner enrols for an HNC they would be eligible to gain a grade for the HNC. If they then move
onto an HND, the learner is graded on their HND performance. The grade for the HND will include
units from the previously achieved HNC.

If a learner opts to take an HND from the start, then on successful completion of the HND they will
receive one grade for the HND achievement only.

If a learner opts to take an HND from the start but later chooses to revert to an HNC programme,
then on successful completion of the HNC they will receive a grade for the HNC achievement
only.

Existing NQF Higher National units achievement can count towards the QCF Edexcel BTEC Higher
Nationals.



Edexcel BTEC Higher Nationals within the QCF, NQF

and FHEQ
QCF/NQF/ Progression opportunities and examples of qualifications within each
FHEQ level level
PhD/DPhil
8
Professional doctorates (credit based), eg EdD
Master's degrees
7 Postgraduate diplomas
Postgraduate Certificate in Education (PGCE)
Bachelor's degrees, eg BA, BSc
6 Professional Graduate Certificate in Education
Graduate certificates and diplomas
Edexcel BTEC HNDs (Higher National Diplomas)
5 Foundation Degrees, eg FdA, FdSc
Diplomas of Higher Education (Dip HE)
Edexcel BTEC HNCs (Higher National Certificates)
4 Certificates of Higher Education (Cert HE)
Level 4 National Vocational Qualifications (NVQS)
Edexcel BTEC Level 3 Extended Diplomas
Edexcel BTEC Level 3 Diplomas
Edexcel BTEC Level 3 Subsidiary Diplomas
3 Edexcel BTEC Level 3 Certificates

GCE Advanced Level
Level 3 NVQs

Advanced Diplomas
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Qualification titles covered by this
specification

Edexcel BTEC Level 4 HNC Diploma in Applied Chemistry (QCF)

Edexcel BTEC Level 5 HND Diploma in Applied Chemistry (QCF)

These qualifications have been accredited to the Qualifications and Credit Framework (QCF). The
Qualification Numbers (QNs) for these qualifications are listed below.

These qualification titles are as they will appear on learners’ certificates. Learners need to be
made aware of this when they are recruited by the centre and registered with Edexcel. Providing
this happens, centres are able to describe the programme of study leading to the award of the
qualification in different ways to suit the medium and the target audience.

Centres are reminded that The Report of the National Committee of Inquiry into Higher Education
(the Dearing Report) recommended that they ‘develop, for each programme they offer, a
‘programme specification” which identifies potential stopping-off points and gives the intended
outcomes of the programme ...

The Quality Assurance Agency for Higher Education (QAA) has produced guidelines for centres in
preparing programme specifications (reference Guidelines for preparing programme
specifications: QAA 115 06/06) which includes related post-Dearing developments. Annexe 2:
Working with programme specifications: a leaflet for further education colleges of this QAA
document contains additional guidance notes to support further education colleges writing
programme specifications for Edexcel awards.

Qualification Numbers

The Qualifications and Credit Framework (QCF) code is known as a Qualification Number (QN).
Each unit within a qualification will also have a QCF unit code.

The QCF qualification and unit codes will appear on learners’ final certification documentation.

The QNs for the qualifications in this publication are:

500/8244/9 Edexcel BTEC Level 4 HNC Diploma in Applied Chemistry (QCF)
500/8247/4 Edexcel BTEC Level 5 HND Diploma in Applied Chemistry (QCF).
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Introduction

This specification contains the units and associated guidance for the QCF Edexcel BTEC Level 4
HNC in Applied Chemistry and the Edexcel BTEC Level 5 HND in Applied Chemistry.

Each unit sets out the required learning outcomes, assessment criteria and content and may also
include advice regarding essential delivery and assessment strategies.

This document also contains details of the teaching, learning, assessment and quality assurance
of these qualifications. It includes advice about Edexcel’s policies regarding access to its
qualifications, the design of programmes of study and delivery modes.

Structure of the qualification

Edexcel BTEC Level 4 HNC Diploma

The Edexcel BTEC Level 4 HNC Diploma in Applied Chemistry is a qualification with a minimum of
120 credits of which 75 credits are mandatory core.

The Edexcel BTEC Level 4 HNC programme must contain a minimum of 65 credits at level 4.

Edexcel BTEC Level 5 HND Diploma

The Edexcel BTEC Level 5 HND Diploma in Applied Chemistry is a qualification with a minimum of
240 credits of which 95 credits are mandatory core.

The Edexcel BTEC Level 5 HND programme must contain a minimum of 125 credits at level 5.
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Rules of combination for Edexcel BTEC
Levels 4 and 5 Higher National
qualifications

The rules of combination specify the:

total credit value of the qualification

minimum credit to be achieved at the level of the qualification
mandatory core unit credit

specialist unit credit

maximum credit that can be centre devised or imported from other QCF Edexcel BTEC Higher
National qualifications.

When combining units for an Edexcel BTEC Higher National qualification it is the centre’s
responsibility to ensure that the following rules of combination are adhered to:

Edexcel BTEC Level 4 HNC Diploma in Applied Chemistry (QCF)

1

a A ow N

Qualification credit value: a minimum of 120 credits. (A maximum of 55 credits may be at
level 5.)

Minimum credit to be achieved at the level of the qualification (level 4): 65 credits.
Mandatory core unit credit: 75 credits
Specialist unit credit: 45 credits

A maximum of 30 credits can be centre devised or imported from other QCF Edexcel BTEC
Higher National qualifications to meet local needs. Level rules and mandatory core units
must not be changed.

Edexcel BTEC Level 5 HND Diploma in Applied Chemistry (QCF)

1

oSN o0 BAoWN

Qualification credit value: a minimum of 245 credits. (A maximum of 30 credits may be at
level 6.)

Minimum credit to be achieved at the level of the qualification (level 5): 125 credits.
Mandatory core unit credit: 95 credits

Specialist unit credit: 150 credits

The requirements of the HNC have to be met.

A maximum of 60 credits can be centre devised or imported from other QCF Edexcel BTEC
Higher National qualifications to meet local needs. Level rules and mandatory core units must
not be changed.
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Structure of the Edexcel BTEC Level 4 HNC Diploma in Applied Chemistry (QCF)

Unit Mandatory core units — all five units must be taken Unit Unit
number level credit
1 Inorganic Chemistry 4 15
2 Organic Chemistry 4 15
3 Physical Chemistry 4 15
4 Chemical Laboratory Technigues 4 15
6 Analysis of Scientific Data and Information 4 15
Specialist units — choose units with a total credit
value of 45 credits
7 Laboratory Management 4 15
8 Work-based Investigation 4 15
9 Inorganic Chemistry of Crystal Structures and Transition Metal 5 15
Ccomplexes
10 Organic Chemistry of Aromatic and Carbonyl Compounds 5 15
11 Physical Chemistry of Spectroscopy, Surfaces and Chemical 5 15
and Phase Equilibria
12 Analytical Chemistry 5 15
13 Environmental Chemical Analysis 5 15
14 Industrial Chemistry 4 15
15 Biochemistry of Macromolecules and Metabolic Pathways 5 15
16 Polymer Chemistry 5 15
17 Medicinal Chemistry 5 15
18 Atomic and Nuclear Physics for Spectroscopic Applications 4 15
19 Environmental Monitoring and Analysis 5 15
20 Environmental Management and Conservation 5 15
21 Quality Assurance and Quality Control 4 15
22 Management of Projects 4 15
23 Managing the Work of Individuals and Teams 5 15
24 Nuclear Chemistry 5 15
25 Nanotechnology 4 15
26 Materials Science and Technology 4 15
27 Statistics for Experimental Design 5 15

BH029028 — Edexcel BTEC Levels 4 and 5 Higher Nationals specification in Applied Chemistry
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Unit Specialist units — choose units with a total credit Unit Unit
number | value of 45 credits (continued) level credit
28 Work-based Experience 5 15
29 Personal and Professional Development 5 15
30 Employability Skills 5 15

The Edexcel BTEC Level 4 HNC programme must contain a minimum of 65 credits at

level 4.
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Structure of the Edexcel BTEC Level 5 HND Diploma in Applied Chemistry (QCF)

Unit Mandatory core units — all six units must be taken Unit Unit
number level credit
1 Inorganic Chemistry 4 15
2 Organic Chemistry 4 15
3 Physical Chemistry 4 15
4 Chemical Laboratory Technigues 4 15
5 Project for Applied Science 5 20
6 Analysis of Scientific Data and Information 4 15
Specialist units — choose units with a total credit
value of 150 credits
7 Laboratory Management 4 15
8 Work-based Investigation 4 15
9 Inorganic Chemistry of Crystal Structures and Transition Metal 5 15
Complexes
10 Organic Chemistry of Aromatic and Carbonyl Compounds 5 15
11 Physical Chemistry of Spectroscopy, Surfaces and Chemical 5 15
and Phase Equilibria
12 Analytical Chemistry 5 15
13 Environmental Chemical Analysis 5 15
14 Industrial Chemistry 4 15
15 Biochemistry of Macromolecules and Metabolic Pathways 5 15
16 Polymer Chemistry 5 15
17 Medicinal Chemistry 5 15
18 Atomic and Nuclear Physics for Spectroscopic Applications 4 15
19 Environmental Monitoring and Analysis 5 15
20 Environmental Management and Conservation 5 15
21 Quality Assurance and Quality Control 4 15
22 Management of Projects 4 15
23 Managing the Work of Individuals and Teams 5 15
24 Nuclear Chemistry 5 15
25 Nanotechnology 4 15
26 Materials Science and Technology 4 15
27 Statistics for Experimental Design 5 15
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Unit Specialist units — choose units with a total credit Unit Unit
number | value of 150 credits (continued) level credit
28 Work-based Experience 5 15
29 Personal and Professional Development 5 15
30 Employability Skills 5 15

The Edexcel BTEC Level 5 HND programme must contain a minimum of 125 credits at

level 5.
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Key features

Edexcel BTEC Higher Nationals are designed to provide a specialist vocational programme, linked
to professional body requirements and National Occupational Standards where appropriate.

They offer a strong, sector-related emphasis on the development of practical skills alongside the
development of requisite knowledge and understanding.

The qualifications provide a thorough grounding in the key concepts and practical skills required
in their sector and their national recognition by employers allows direct progression to
employment.

A key progression path for Edexcel BTEC HNC and HND learners is to the second or third year of a
degree or honours degree programme, depending on the match of the Edexcel BTEC Higher
National units to the degree programme in question.

The Edexcel BTEC Higher Nationals in Applied Chemistry provide a progression route to the
professional qualifications offered by the Royal Society of chemistry.

Edexcel BTEC Higher Nationals in Applied Chemistry have been developed to focus on:

e giving individuals the knowledge, understanding and skills needed to succeed in employment
in the chemical and related industries

e enabling progression to an undergraduate degree in applied chemistry or a related area

o providing flexibility, knowledge, skills and motivation as a basis for future studies and career
development and an educational foundation for a range of careers in chemical sciences and
their related industries

e providing opportunities for learners to focus on the development of the higher level skills in a
scientific and technological context

e providing opportunities for learners to develop a range of skills, technigues and attributes
essential for successful performance in working life.

BTEC Higher Nationals in Applied Chemistry offer:

e the education and training of applied chemistry technologists who are employed in a variety
of types of technical work, such as: quality control, organic preparations, laboratory analysis,
materials testing and research and education

e astandard national, vocationally specific qualification providing links to the National
Occupational Standards

e anationally recognised qualification that will give employers confidence when recruiting
holders of the qualification who possess the requisite knowledge, understanding and skills

e aprogramme of learning that ensures full understanding of the role of the applied chemistry
technologist. This includes an understanding of the role at departmental/section level as well
as an appreciation of how the role and that of the department/section fits within the overall
structure of their organisation and within the scientific and local community.

®
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Professional body recognition

The Edexcel BTEC Higher Nationals in Applied Chemistry have been developed with career
progression and professional body recognition in mind. It is essential that learners gain the
maximum benefit from their programme of study.

Consequently, we have added value to the qualifications by securing recognition from the Royal
Society of Chemistry. Learners studying the BTEC Higher Nationals in Applied Chemistry will be
able to apply for Affiliate Membership of the Royal Society of Chemistry and a progression route
to NVQ L5 in Analytical Chemistry. Learners possessing a BTEC Higher National in Applied
Chemistry and a number of years of post-HNC/D experience in the chemical industry are able to
apply for Associate Membership of the Royal Society of Chemistry. Learners seeking membership
should contact the Royal Society of Chemistry (email: membership@rsc.org).

Further details of professional body recognition and exemptions for Edexcel BTEC Higher
Nationals are given in the BTEC Higher Nationals — Professional Recognition and Progression
Directory 2008 available from our website: www.edexcel.com/quals/hn/Pages/Keydocuments.aspx

National Occupational Standards

Edexcel BTEC Higher Nationals do not purport to deliver occupational competence in the sector,
which should be demonstrated in a work context. There are currently no National Occupational
Standards for applied chemistry. However, some units in the Higher Nationals in Applied
Chemistry relate to Laboratory and Associated Technical Activities NVQ Level 4 units.

Links to Laboratory and Associated Technical Activities (LATA) NVQ units are indicated in each
unit. The qualifications provide underpinning knowledge for the National Occupational Standards,
as well as developing practical skills in preparation for work and possible achievement of NVQs in
due course. Annexe B contains mapping of the Higher National units in this specification against
the Laboratory and Associated Technical Activities (LATA) Level 4 NVQs where appropriate.

Qualification Requirement

Edexcel has published Qualification Requirements as part of the revision of Edexcel BTEC Higher
Nationals. Qualification Requirements set out the aims and rationale of the qualifications and
provide the framework of curriculum content. They also identify the higher-level skills associated
with the qualifications and any recognition by relevant professional bodies. The Qualification
Requirement for the Edexcel BTEC Higher Nationals in Applied Chemistry is given in Annexe A.

Edexcel standard specification titles are developed from the Qualification Requirements. Licensed
centres comply with Qualification Requirements when developing Higher Nationals under these
standard titles.

Qualification Requirements provide consistent standards within the same vocational area and
identify the skills and knowledge that can be expected of any holder of an identical Edexcel BTEC
Higher National. This will allow higher education institutions, employers and professional bodies
to confidently provide progression opportunities to successful learners.

BH029028 — Edexcel BTEC Levels 4 and 5 Higher Nationals specification in Applied Chemistry — 9
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Higher-level skills

Learners studying for Edexcel BTEC Higher Nationals in Applied Chemistry will be expected to
develop the following skills during the programme of study:

e the ability to work effectively as an individual and in teams

e the ability to be flexible and respond to the changing climate within the scientific community
o the ability to design, plan, conduct and report on scientific investigations

e the ability to undertake laboratory investigations in a responsible, safe and ethical manner

e recognition of the moral and ethical issues of scientific enquiry and experimentation and
appreciation of the need for ethical standards and professional codes of conduct

e an appreciation of the interdisciplinary nature of science, the capacity to give a clear and
accurate account of a subject, marshal arguments in a mature way and engage in debate and
dialogue both with specialists and non-specialists

e the ability to communicate effectively and appropriately

o the ability to use ICT and management information systems in a chemical environment
e an understanding of supervisory management responsibilities in an appropriate context
e personal qualities and attributes essential for successful performance in working life

e the ability to analyse, synthesise and summarise information critically

o the ability to read and use appropriate scientific literature with a full and critical
understanding

o the ability to solve problems, applying subject knowledge and understanding to address
familiar and unfamiliar problems

o the ability to think laterally and be innovative and creative in relevant contexts

e the ability to work as an individual and in teams for successful performance in a chemically-
based industrial environment

o the ability to think independently, take responsibility for their learning and recognise their
learning style.

Edexcel BTEC Level 4 HNC Diploma

The Edexcel BTEC Level 4 HNC in Applied Chemistry provides a specialist work-related
programme of study that covers the key knowledge, understanding and practical skills required in
the Applied Chemistry sector and also offers particular specialist emphasis through the choice of
specialist units.

Edexcel BTEC Level 4 HNCs provide a nationally recognised qualification offering career
progression and professional development for those already in employment and opportunities to
progress into higher education. The qualifications are mode free but they are primarily
undertaken by part-time learners studying over two years. In some sectors there are
opportunities for those wishing to complete an intensive programme of study in a shorter period
of time.

This specification gives centres a framework to develop engaging programmes for higher
education learners who are clear about the area of employment that they wish to enter.
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The Edexcel BTEC Level 4 HNC in Applied Chemistry offers a progression route for learners who
are employed in the applied chemistry and related manufacturing and service science industries.

A key progression path from the BTEC Level 4 HNC is to the second or third year of a degree or
honours degree programme, depending on the match of the BTEC Higher National units to the
degree programme in question.

The BTEC Level 4 HNC in Applied Chemistry offers a progression route to the professional
qualifications offered by the Royal Society of Chemistry.

Edexcel BTEC Level 5 HND Diploma

The Edexcel BTEC Level 5 HND provides greater breadth and specialisation than the Edexcel BTEC
Level 4 HNC. Edexcel BTEC HNDs are mode free but are followed predominately by full-time
learners. They allow progression into or within employment in the Applied Chemistry sector,
either directly on achievement of the award or following further study to degree level.

The Edexcel BTEC Level 5 HND in Applied Chemistry provides opportunities for learners to apply
their knowledge and practical skills in the workplace. Full-time learners have the opportunity to
do this through formal work placements or part-time employment experience.

The qualification prepares learners for employment in the Applied Chemistry sector and will be
suitable for learners who have already decided that they wish to enter this area of work. Some
adult learners may wish to make the commitment required by this qualification in order to enter a
specialist area of employment in Applied Chemistry or progress into higher education. Other
learners may want to extend the specialism that they followed on the Edexcel BTEC Level 4 HNC
programme.

Progression from this qualification may well be into or within employment in the Applied
Chemistry sector where learners may work towards membership of the Royal Society of
Chemistry.

A key progression path from the BTEC Level 5 HND is to the second or third year of a degree or
honours degree programme, depending on the match of the BTEC Higher National units to the
degree programme in question.

The BTEC Level 5 HND in Applied Chemistry offers a progression route to the professional
qualifications offered by the Royal Society of Chemistry.

Teaching, learning and assessment

Learners must achieve a minimum of 120 credits (of which at least 65 must be at level 4) on their
programme of learning to be awarded an Edexcel BTEC Level 4 HNC and a minimum of 240
credits (of which at least 125 must be at level 5) to be awarded an Edexcel BTEC Level 5 HND.

The assessment of Edexcel BTEC Higher National qualifications is criterion-referenced and
centres are required to assess learners’ evidence against published learning outcomes and
assessment criteria.

All units will be individually graded as ‘pass’, ‘merit” or ‘distinction’. To achieve a pass grade for
the unit learners must meet the assessment criteria set out in the specifications. This gives
transparency to the assessment process and provides for the establishment of national standards
for each qualification.
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The units in Edexcel BTEC Higher National qualifications all have a standard format which is
designed to provide guidance on the requirements of the qualification for learners, assessors and
those responsible for monitoring national standards.

Unit format

Each unit is set out in the following way.
Unit title, unit code, QCF level and credit value.

The unit title is accredited on the QCF and this form of words will appear on the learner’s
Notification of Performance.

Each unit is assigned a level, indicating the relative intellectual demand, complexity and depth of
study, and learner autonomy. All units and qualifications within the QCF will have a level assigned
to them, which represents the level of achievement. There are nine levels of achievement, from
Entry level to level 8. The level of the unit has been informed by the QCF level descriptors and,
where appropriate, the National Occupational Standards (NOS) and/or other sector/professional
benchmarks.

Each unit in Edexcel BTEC Higher National qualifications has a credit value which specifies the
number of credits that will be awarded to a learner who has achieved all the learning outcomes
of the unit. Learners will be awarded credits for the successful completion of whole units.

Aim
The aim provides a clear summary of the purpose of the unit and is a succinct statement that
summarises the learning outcomes of the unit.

Unit abstract

The unit abstract gives the reader an appreciation of the unit in the vocational setting of the
qualification, as well as highlighting the focus of the unit. It gives the reader a snapshot of the unit
and the key knowledge, skills and understanding gained while studying the unit. The unit abstract
also highlights any links to the appropriate vocational sector by describing how the unit relates to
that sector.

Learning outcomes

The learning outcomes identify what each learner must do in order to pass the unit. Learning
outcomes state exactly what a learner should ‘know, understand or be able to do’ as a result of
completing the unit. Learners must achieve all the learning outcomes in order to pass the unit.

Unit content

The unit content identifies the breadth of knowledge, skills and understanding needed to design
and deliver a programme of learning to achieve each of the learning outcomes. This is informed
by the underpinning knowledge and understanding requirements of relevant National
Occupational Standards (NOS) where appropriate.

Each learning outcome is stated in full and then the key phrases or concepts related to that
learning outcome are listed in italics followed by the subsequent range of related topics.
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The information below shows how unit content is structured and gives the terminology used to
explain the different components within the content.

Learning outcome: this is given in bold at the beginning of each section of content.

ltalicised sub-heading: it contains a key phrase or concept. This is content which must be
covered in the delivery of the unit. Colons mark the end of an italicised sub-heading.

Elements of content: the elements are in roman text and amplify the sub-heading. The
elements must also be covered in the delivery of the unit. Semi-colons mark the end of an
element.

Brackets contain amplification of elements of content which must be covered in the delivery
of the unit.

‘eg’ is a list of examples used for indicative amplification of an element (that is, the content
specified in this amplification that could be covered or that could be replaced by other,
similar material).

It is not a requirement of the unit specification that all of the content is assessed.

Learning outcomes and assessment criteria

Each unit contains statements of the evidence that each learner should produce in order to
receive a pass.

Guidance

This section provides additional guidance and amplification related to the unit to support
tutors/deliverers and assessors. Its subsections are given below.

Links — sets out possible links between units within the specification. Provides opportunities

for the integration of learning, delivery and assessment. Links to relevant National
Occupational Standards and Professional Bodies Standards will be highlighted here.

Essential requirements — essential, unigue physical and/or staffing resources or

delivery/assessment requirements needed for the delivery of this unit are specified here.

Employer engagement and vocational contexts — this is an optional section. Where relevant it
offers suggestions for employer contact to enhance the delivery of the unit.

These subsections should be read in conjunction with the learning outcomes, unit content,
assessment criteria and the generic grade descriptors.

The centre will be asked to ensure that essential resources are in place when it seeks approval
from Edexcel to offer the gualification.

Learning and assessment

The purpose of assessment is to ensure that effective learning of the content of each unit has
taken place. Evidence of this learning, or the application of the learning, is required for each unit.
The assessment of the evidence relates directly to the assessment criteria for each unit,
supported by the generic grade descriptors.

The process of assessment can aid effective learning by seeking and interpreting evidence to
decide the stage that learners have reached in their learning, what further learning needs to take
place and how best to do this. Therefore, the process of assessment should be part of the
effective planning of teaching and learning by providing opportunities for both the learner and
assessor to obtain information about progress towards learning goals.
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The assessor and learner must be actively engaged in promoting a common understanding of the
assessment criteria and the grade descriptors (what it is they are trying to achieve and how well
they achieve it) for further learning to take place. Therefore, learners need constructive feedback
and guidance about how they may improve by capitalising on their strengths and clear and
constructive comments about their weaknesses and how these might be addressed.

Assessment instruments are constructed within centres. They should collectively ensure
coverage of all assessment criteria within each unit and should provide opportunities for the
evidencing of all the grade descriptors.

It is advised that assessment criteria and contextualised grade descriptors are clearly indicated
on each assessment instrument to provide a focus for learners (for transparency and to ensure
that feedback is specific to the criteria) and to assist with internal standardisation processes.
Tasks/activities should enable learners to produce evidence that relates directly to the
assessment criteria and grade descriptors.

When centres are designing assessment instruments, they need to ensure that the instruments
are valid, reliable and fit for purpose, building on the application of the assessment criteria.
Centres are encouraged to place emphasis on practical application of the assessment criteria,
providing a realistic scenario for learners to adopt, making maximum use of work-related
practical experience and reflecting typical practice in the sector concerned. The creation of
assessment instruments that are fit for purpose is vital to achievement and their importance
cannot be over-emphasised.

Grading Higher National units

The grading of Edexcel BTEC Higher National qualifications is at the unit and the qualification
level.

Each successfully completed unit will be graded as a pass, merit or distinction.
A pass is awarded for the achievement of all outcomes against the specified assessment criteria.

Merit and distinction grades are awarded for higher-level achievement. The generic merit and
distinction grade descriptors listed in Annexe C are for grading the total evidence produced for
each unit and describe the learner’s performance over and above that for a pass grade. They can
be achieved in a flexible way, for example in a sequential or holistic mode, to reflect the nature of
the sector concerned.

Each of the generic merit and distinction grade descriptors can be amplified by use of indicative
characteristics. These give a guide to the expected learner performance, and support the
generic grade descriptors. The indicative characteristics should reflect the nature of a unit and
the context of the sector programme.

The indicative characteristics shown in the table for each of the generic grade descriptors in
Annexe C are not exhaustive. Consequently, centres should select appropriate characteristics
from the list or construct others that are appropriate for their sector programme and level.

It is important to note that each assessment activity does not need to incorporate all the merit
and/or distinction grade descriptors.

Contextualising the generic grade descriptors

The generic merit and distinction grade descriptors need to be viewed as a qualitative extension
of the assessment criteria for pass within each individual unit. The relevant generic grade
descriptors must be identified and specified within an assignment and the relevant indicative
characteristics should be used to place the required evidence in context.
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Summary of grades

In order to achieve a passinaunit | ¢ all learning outcomes and associated assessment
criteria have been met

In order to achieve a meritin aunit | ¢ pass requirements achieved
o all merit grade descriptors achieved

In order to achieve a distinctionin | ¢ pass and merit requirements achieved

a unit e all distinction grade descriptors achieved

Calculation of the qualification grade

Pass qualification grade

Learners who achieve the minimum eligible credit value specified by the rule of combination will
achieve the qualification at pass grade (see section Rules of combination for the Edexcel BTEC
Levels 4 and 5 Higher National qualifications).

Qualification grades above pass grade

Learners will be awarded a merit or distinction qualification grade by the aggregation of points
gained through the successful achievement of individual units. The graded section of both
the HNC and the HND is based on the learner’s best performance in units at the level
or above of the qualification to the value of 75 credits.

The number of points available is dependent on the unit grade achieved and the credit size of the
unit (@s shown in the ‘Points available per credit at specified unit grades’ table below).

Points available per credit at specified unit grades

Points per credit

Pass Merit Distinction
0 1 2
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Qualification grades

Edexcel BTEC Level 4 HNC

Points range Grade

0-74 Pass P
75-749 Merit M
150 Distinction D

Edexcel BTEC Level 5 HND

Points range Grade

0-74 Pass P
75-749 Merit M
150 Distinction D

Annexe E gives examples of how qualification grades are calculated.
The grade achieved in units from an appropriate HNC may contribute to an HND grade.

If a learner moves from HNC to HND then credits from both the HNC and HND can contribute to
the best 75 credits of the overall HND grade.

Recognition of Prior Learning

Recognition of Prior Learning (RPL) is a method of assessment (leading to the award of credit) that
considers whether a learner can demonstrate that they can meet the assessment requirements
for a unit through knowledge, understanding or skills they already possess and so do not need to
develop through a course of learning.

Edexcel encourages centres to recognise learners’ previous achievements and experiences
whether at work, home and at leisure, as well as in the classroom. RPL provides a route for the
recognition of the achievements resulting from continuous learning.

RPL enables recognition of achievement from a range of activities using any valid assessment
methodology. Provided that the assessment requirements of a given unit or qualification have
been met, the use of RPL is acceptable for accrediting a unit, units or a whole qualification.
Evidence of learning must be valid and reliable.

For full guidance about Edexcel’s policy on RPL please see our Recognition of Prior Learning Policy on
our website. Please go to http://www.edexcel.com/Policies/Documents/Recognition of Prior
Learning.pdf
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Quality assurance of Edexcel BTEC
Higher Nationals

Edexcel's quality assurance system for all BTEC higher level programmes on the QCF at

Levels 4-7 will ensure that centres have effective quality assurance processes to review
programme delivery. It will also ensure that the outcomes of assessment are to national
standards.

The quality assurance process for centres offering Edexcel BTEC higher level programmes on the
QCF at Levels 4-7 comprises three key components.

1) Approval process

Approval to offer Edexcel BTEC Higher National qualifications will vary depending on the status of
the centre.

Centres that have a recent history of delivering Edexcel BTEC Higher National qualifications and
have an acceptable quality profile in relation to their delivery will be able to gain approval through
Edexcel Online.

Centres new to the delivery of Edexcel BTEC Higher National qualifications will be required to
seek approval through the existing Edexcel qualification and centre approval process. Prior to
approval being given, centres will be required to submit evidence to demonstrate that they:

e have the human and physical resources required for effective delivery and assessment
e understand the implications for independent assessment and agree to abide by these

e have a robust internal assessment system supported by ‘fit for purpose’ assessment
documentation

e have a system to internally verify assessment decisions, to ensure standardised assessment
decisions are made across all assessors and sites.

Such applications have to be supported by the head of the centre (principal, chief executive etc).
and include a declaration that the centre will operate the programmes strictly as approved and in
line with Edexcel requirements.

2) Monitoring of internal centre systems

Centres will be required to demonstrate ongoing fulfilment of the centre approval criteria over
time and across all programmes. The process that assures this is external examination, which is
undertaken by Edexcel’s External Examiners. Centres will be given the opportunity to present
evidence of the ongoing suitability and deployment of their systems to carry out the required
functions. This includes the consistent application of policies affecting learner registrations,
appeals, effective internal examination and standardisation processes. Where appropriate,
centres may present evidence of their operation within a recognised code of practice, such as
that of the Quality Assurance Agency for Higher Education. Edexcel reserves the right to confirm
independently that these arrangements are operating to Edexcel’s satisfaction.

Edexcel will affirm, or not, the ongoing effectiveness of such systems. Where system failures are
identified, sanctions (appropriate to the nature of the problem) will be applied in order to assist
the centre in correcting the problem.
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3) Independent assessment review

The internal assessment outcomes reached for all Edexcel BTEC higher level programmes on the
Qualifications and Credit Framework at Levels 4-7 are subject to an independent assessment
review by an Edexcel-appointed External Examiner.

The outcomes of this process will be to:
e confirm that internal assessment is to national standards and allow certification
or

e make recommendations to improve the quality of assessment outcomes before certification
is released

or
e make recommendations about the centre’s ability to continue to be approved for the
qualifications in question.

Additional arrangement for ALL centres

Regardless of the type of centre, Edexcel reserves the right to withdraw either qualification or
centre approval when it deems there is an irreversible breakdown in the centre’s ability either to
quality assure its programme delivery or its assessment standards.
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Programme design and delivery

Edexcel BTEC Higher National qualifications consist of mandatory core units and specialist units.
The specialist units are designed to provide a specific focus to the qualification. Required
combinations of specialist units are clearly set out in relation to each qualification in the defined
qualification structures provided in this document.

In Edexcel BTEC Higher National qualifications each unit’s credit value usually consists of
multiples of 5 credits. Most units are 15 credits in value. These units have been designed from a
learning time perspective. Each 15-credit unit approximates to a learning time of 150
hours.

These new Edexcel BTEC Level 5 HND qualifications are the same size as the Edexcel Level 5
BTEC Higher National Diplomas which were accredited onto the National Qualifications
Framework (NQF). Therefore, it is expected that these Edexcel BTEC Level 5 HNDs, accredited
onto the Qualifications and Credit Framework (QCF), will also require approximately 960 guided
learning hours (GLH).

Consequently, using the above approach, the new Edexcel BTEC Level 4 HNCs, which are
accredited onto the QCF, and are now half the size of the Edexcel BTEC Level 5 Higher National
Diplomas, will require approximately 480 GLH.

Within the information relating to these units on the QCF, each 15-credit unit has been allocated a
figure of 60 GLH to help guide centres (other units with smaller or larger credit values have figures
calculated on a pro rata basis). Centres delivering these qualifications are required to use their
professional expertise in the design and delivery of these qualifications within the overall guided
learning hours for the qualification.

Guided learning hours are defined as all the time when a tutor, trainer or facilitator is present to
give specific guidance towards the learning aim being studied on a programme. This definition
includes lectures, tutorials and supervised study in, for example, open learning centres and
learning workshops. It also includes time spent by staff assessing learners’ achievements. It does
not include time spent by staff in day-to-day marking of assignments where the learner is not
present.

Learning time is defined as the time taken by learners at the level of the unit, on average, to
complete the learning outcomes of the unit to the standard determined by the assessment
criteria. It should address all learning (including assessment) relevant to the learning outcomes,
regardless of where, when and how the learning has taken place.

Centres are advised to consider this definition when planning the programme of study associated
with this specification.

Annexe D provides information for centres and learners who wish to compare, for teaching and
learning purposes, the units of the NQF Edexcel Level 5 BTEC Higher Nationals in Applied
Chemistry with the new units of the QCF Edexcel BTEC Higher Nationals in Applied Chemistry.
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Mode of delivery

Edexcel does not define the mode of study for Edexcel BTEC Higher National qualifications.
Centres are free to offer the qualification(s) using any mode of delivery that meets the needs of
their learners. This may be through traditional classroom teaching, open learning, distance
learning or a combination of these. Whatever mode of delivery is used, centres must ensure that
learners have appropriate access to the resources identified in the specification and to the
subject specialists delivering the units. This is particularly important for learners studying for the
qualification through open or distance learning.

Full guidance on our policies on ‘distance assessment” and ‘electronic assessment’ are given on
our website.

Learners studying for the qualification on a part-time basis bring with them a wealth of
experience that should be utilised to maximum effect by tutors and assessors. Assessment
instruments based on learners’ work environments should be encouraged. Those planning the
programme should aim to enhance the vocational nature of the Edexcel BTEC Higher National
qualification by:

e liaising with employers to ensure that the course is relevant to learners’ specific needs
e accessing and using non-confidential data and documents from learners’ workplaces

e including sponsoring employers in the delivery of the programme and, where appropriate, in
the assessment

e linking with company-based/workplace training programmes

e making full use of the variety of experiences of work and life that learners bring to the
programme.

Resources

Edexcel BTEC Higher National qualifications are designed to prepare learners for employment in
specific industry sectors.

Physical resources need to support the delivery of the programme and the proper assessment of
the outcomes and, therefore, should normally be of industry standard.

Staff delivering programmes and conducting the assessments should be familiar with current
practice, legislation and standards used in the sector concerned.

Centres will need to meet any specialist resource requirements when they seek approval from
Edexcel.

Please refer to the Essential requirements section in individual units for specialist resource
requirements.

Delivery approach

It is important that centres develop an approach to teaching and learning that supports the
specialist vocational nature of the Edexcel BTEC Higher National qualification. Specifications
contain a balance of practical skill development and knowledge requirements, some of which can
be theoretical in nature. Tutors and assessors need to ensure that appropriate links are made
between theory and practice and that the knowledge base is applied to the sector. This will
require the development of relevant and up-to-date teaching materials that allow learners to
apply their learning to actual events and activities within the sector. Maximum use should be
made of the learner’s experience.
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Meeting local needs

Centres should note that the qualifications set out in these specifications have been developed in
consultation with centres, employers and the Royal Society of Chemistry, the professional body
for the Applied Chemistry sector, together with support from an appropriate Sector Skills Council
(SSC), Sector Skills Body (SSB) or National Training Organisation (NTO) for the Applied Chemistry
sector.

The units are designed to meet the skill needs of the sector and the specialist units allow
coverage of the full range of employment within the sector. Centres should make maximum use
of the choice available to them within the specialist units to meet the needs of their learners, as
well as the local skills and training needs identified by organisations such as Regional
Development Agencies and local funding agencies.

Centres may not always be able to meet local needs using the units in this specification. In this
situation, centres can seek approval from Edexcel to use units from other Edexcel BTEC Higher
National qualifications on the QCF. Centres will need to justify the need for importing units from
other specifications and Edexcel will ensure that the vocational focus of the qualification remains
the same.

Locally-devised specialist units

There may be exceptional circumstances where even the flexibility of importing units from other
specifications does not meet a particular local need. In this case, centres can seek permission
from Edexcel to develop a unit(s) with us to meet this need. Permission will be granted only in a
limited number of cases.

Edexcel will ensure that the integrity of the qualification is not compromised and that there is a
minimum of overlap and duplication of content of existing units. Centres will need strong
evidence of the local need and the reasons why the existing standard units are inappropriate.
Edexcel will validate these units.

Limitations on variations from standard specifications

The flexibility to import standard units from other QCF Edexcel BTEC Higher National
specifications and/or to develop unigue locally-devised specialist units is limited to a
maximum of 30 credits in an Edexcel BTEC HNC qualification and a maximum of 60
credits only in any Edexcel BTEC HND qualification. These units cannot be used at the
expense of the mandatory core units in any qualification nor can the qualification rules of
combination level rules be compromised.
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Access and recruitment

Edexcel’s policy regarding access to our qualifications is that:

e Qualifications should be available to everyone who is capable of reaching the required
standards

e (ualifications should be free from any barriers that restrict access and progression
e there must be equal opportunities for everyone wishing to access the qualification.

Centres are required to recruit learners to Edexcel BTEC Higher National qualifications with
integrity. This will include ensuring that applicants have appropriate information and advice about
the qualifications and that the qualification will meet their needs. Centres should take appropriate
steps to assess each applicant’s potential and make a professional judgement about their ability
to successfully complete the programme of study and achieve the qualification. This assessment
will need to take account of the support available to the learner within the centre during their
programme of study and any specific support that might be necessary to allow the learner to
access the assessment for the qualification. Centres should also show regard for Edexcel’s policy
(see our website) on learners with particular requirements.

Centres will need to review the profile of qualifications and/or experience held by applicants,
considering whether this profile shows an ability to progress to level 4 or level 5 qualifications. For
learners who have recently been in education, the entry profile is likely to include one of the
following:

e aBTEC Level 3 Diploma or Extended Diploma in Applied Science or similar discipline

e a GCE Advanced level profile which demonstrates strong performance in a relevant subject
or an adequate performance in more than one GCE subject. This profile is likely to be
supported by GCSE grades at A* to C

e other related level 3 qualifications

e an Access to Higher Education Certificate awarded by an approved further education
institution

e related work experience.

Mature learners may present a more varied profile of achievement that is likely to include
extensive work experience (paid and/or unpaid) and/or achievement of a range of professional
qualifications in their work sector.

Restrictions on learner entry

The Edexcel BTEC Higher National qualifications are accredited on the QCF for learners aged 18
years and over.

Access arrangements and special considerations

Edexcel's policy on access arrangements and special considerations for BTEC and Edexcel NVQ
qualifications aims to enhance access to the qualifications for learners with disabilities and other
difficulties (as defined by the Disability Discrimination Act 1995 and the amendments to the Act)
without compromising the assessment of skills, knowledge, understanding or competence.

Further details are given on our website (www.edexcel.com).
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Useful publications

Further copies of this document and related publications can be obtained from:

Edexcel Publications
Adamsway

Mansfield

Nottinghamshire NG18 4FN

Telephone: 01623 467 467
Fax: 01623 450 481
Email: publication.orders@edexcel.com

Related publications include:
e the current Edexcel publications catalogue and update catalogue

e Edexcel publications concerning the quality assurance system and the internal and external
verification of vocationally-related programmes may be found on the Edexcel website and in
the Edexcel publications catalogue.

NB: Most of our publications are priced. There is also a charge for postage and packing. Please
check the cost when you order.

Professional body contact details

Royal Society of Chemistry, London
Burlington House

Piccadilly

LONDON W1J OBA

Telephone: +44 (0) 20 7437 8656
Fax: +44 (0) 20 7437 8883
Website: WWW.ISC.org

How to obtain National Occupational Standards

The National Occupational Standards for the NVQ Level 4 in Laboratory and Associated Technical
Activities can be obtained from:

SEMTA Head Office
14 Upton Road

Watford

WD18 0JT

Telephone: +44 (0) 845 643 9001

Email: customerservices@semta.org.uk

Website: www.semta.org.uk
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Professional development and training

Edexcel supports UK and international customers with training related to BTEC qualifications. This
support is available through a choice of training options offered in our published training directory
or through customised training at your centre.

The support we offer focuses on a range of issues including:

e planning for the delivery of a new programme

e planning for assessment and grading

e developing effective assignments

e Dbuilding your team and teamwork skills

e developing student-centred learning and teaching approaches
e building key skills into your programme

e Dbuilding in effective and efficient quality assurance systems.

The national programme of training we offer can be viewed on our website
(www.edexcel.com\training). You can request customised training through the website or by
contacting one of our advisers in the Training from Edexcel team via Customer Services to
discuss your training needs.

Our customer service numbers are:

BTEC and NVQ 0844 576 0026
GCSE 0844 576 0027
GCE 0844 576 0025
The Diploma 0844 576 0028

DiDA and other qualifications 0844 576 0031

Calls may be recorded for training purposes.

The training we provide:

e isactive —ideas are developed and applied

e isdesigned to be supportive and thought provoking
e builds on best practice.

Our training is underpinned by the former LLUK standards for those preparing to teach and for
those seeking evidence for their continuing professional development.

Further information

For further information please call Customer Services on 0844 576 0026 (calls may be recorded
for training purposes) or visit our website at www.edexcel.com.
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Annexe A

Qualification Requirement

BTEC Higher Nationals in Applied Chemistry

This Qualification Requirement should be read in conjunction with overarching guidance from
Edexcel.

Rationale

The BTEC Higher Nationals in Applied Chemistry provide:

e the education and training of applied chemistry technologists who are employed in a variety
of types of technical work, such as in: quality control, organic preparations, laboratory
analysis, materials testing, pilot scale, research and development, education, etc

e g standard national, vocationally specific qualification at Level 4/5, which provides links to the
National Occupational Standards and the professional body

e anationally recognised, vocationally specific qualification that will provide confidence to
employers recruiting applied chemistry technologists that holders of the qualification possess
the requisite knowledge, understanding and skills

e g qualification that will be assessed to national transparent standards and thus provide
confidence to those recruiting to more advanced higher education vocational gualifications
such as a full-time degree in applied chemistry or a related area

e aprogramme of learning that ensures full understanding of the role of the applied chemistry
technologist. This includes an understanding of the role at departmental/section level as well
as an appreciation of how the role and that of the department/section fits within the overall
structure of their organisation and within the scientific and local community.

Aims of the qualification

Qualifications should meet the needs of the above rationale by:

e equipping individuals with knowledge, understanding and skills for success in employment in
the applied chemically-based industry

e enabling progression to an undergraduate degree or further professional qualification in
applied chemistry or related area

e providing specialist studies relevant to individual vocations and professions in which learners
are working or intend to seek employment in the chemical sciences and their related
industries

e developing the learners’ ability in the chemical sciences environment through effective use
and combination of the knowledge and skills gained in different parts of the programme

BH029028 — Edexcel BTEC Levels 4 and 5 Higher Nationals specification in Applied Chemistry — 25
Issue 4 — June 2011 © Edexcel Limited 2011



e developing a range of skills and technigues, personal qualities and attributes essential for
successful performance in working life and thereby enabling learners to make an immediate
contribution to employment

e providing flexibility, knowledge, skills and motivation as a basis for future studies and career
development — an educational foundation for a range of careers in chemical sciences and
their related industries

e providing opportunities for learners to focus on the development of the higher level skills in a
science and technological context

e providing opportunities for learners to develop a range of skills and techniqgues and attributes
essential for successful performance in working life.

Mandatory curriculum

Unit 1: Inorganic Chemistry

This unit covers the foundations of inorganic chemistry relating to structure and bonding,
together with the chemistry of important elements and compounds and a review of some major
industrial applications.

Unit 2: Organic Chemistry

This unit develops the principles and practical techniques of organic chemistry. Rationalisation of
structure and bonding is used to aid understanding of reaction mechanisms and functional group
conversions.

Unit 3: Physical Chemistry

This unit gives learners an understanding of concepts and practical technigues in physical
chemistry. These include thermodynamics, reaction kinetics, conductivity, electrochemical cells
and electrolysis.

Unit 4: Chemical Laboratory Techniques

This unit gives learners the opportunity to practise and become proficient in a range of practical
skills and data analysis, commonly used in analytical and preparative chemistry.

Unit 5: Project for Applied Science

This unit enables learners to integrate acquired knowledge, understanding and skills and display a
significant degree of autonomy applying them in an individual practically-based study.

Unit 6: Analysis of Scientific Data and Information

This unit develops skills in mathematical and statistical technigues used in the analysis of
scientific data, together with an understanding of the limitations in reporting results.

Optional curriculum

Unit 7: Laboratory Management

This unit enables learners to gain an understanding of the organisation of different types of
laboratory and compare the processes associated with their management.

Unit 8: Work-based Investigation

This unit enables learners to gain credit for work-based practical investigations either as an
individual or as part of a team. Learners will plan, undertake, monitor progress and communicate
the outcomes of a work-based topic.
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Unit 9: Inorganic Chemistry of Crystal Structures and Transition Metal Complexes

This unit enables learners to gain an understanding of the first row d block elements. The three
main areas covered are the solid state, the first row d block metals and their complexes and
catalysis.

Unit 10: Organic Chemistry of Aromatic and Carbonyl Compounds

This unit covers understanding of aromaticity and optical activity. The chemistry of aromatic and
carbonyl compounds are examined with respect to reaction mechanisms and use in synthesis.

Unit 11: Physical Chemistry of Spectroscopy, Surfaces and Chemical and Phase
Equilibria

This unit develops an understanding of physical chemistry topics that have relevance to industrial
chemistry through study of phase and chemical equilibria, spectroscopy and surface chemistry.

Unit 12: Analytical Chemistry

The unit enables learners to understand and perform some key processes involved in analytical
chemistry and to gain practical skills in undertaking extended practical investigations.

Unit 13: Environmental Chemical Analysis

The unit applies chemical principles to understanding environmental contexts. The complexity of
sampling within the environmental matrix and appropriate strategies for accurate analyses are
examined.

Unit 14: Industrial Chemistry

The unit enables learners to gain an understanding of the factors affecting the successful
operation and sustainability of an industrial process including its location, operation, health and
safety and environmental issues.

Unit 15: Biochemistry of Macromolecules and Metabolic Pathways

This unit enables learners to develop practical skills and examine the chemical characteristics of
amino acids, monosaccharides, nucleotides and fatty acids. These are used to develop an
understanding of the structure and function of related biological macromolecules.

Unit 16: Polymer Chemistry

This unit enables learners to gain an understanding of aspects of the structure, reaction
mechanisms and polymer preparations. The properties, performance, behaviour and breakdown
of types of polymer under a variety of conditions are also examined.

Unit 17: Medicinal Chemistry

This unit enables learners to gain an understanding of the factors relating to drug structure and
design, pharmacokinetics and pharmacodynamics and biochemical responses of drug treatment.

Unit 18; Atomic and Nuclear Physics for Spectroscopic Applications

This unit provides an understanding of the underlying atomic and nuclear physics involved in the
processes of spectroscopy and matter analysis.

Unit 19: Environmental Monitoring and Analysis

This unit provides learners with an understanding of natural environmental cycles and the
influence of pollutants on ecosystems. The sources and effects of environmental pollutants
together with technigues of sampling methods and chemical analysis are examined.
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Unit 20: Environmental Management and Conservation

This unit reviews environmental issues such as conservation sites, recycling and land
reclamation. Learners gain an understanding of the causes and effects of pollution, global
environmental issues, renewable energy, and the work of environmental pressure groups.

Unit 21: Quality Assurance and Quality Control

This unit reviews quality assurance and quality control measures. Learners are provided with an
understanding of quality control and assurance procedures, methods of expressing quality and
the benefits of accreditation.

Unit 22: Management of Projects

This unit provides an understanding and experience of project management principles,
methodologies, tools and techniques that may be used in industry and the public sector.

Unit 23: Managing the Work of Individuals and Teams

This unit develops learners’ understanding and skills associated with managing the work of
individuals and teams. It enhances the ability to motivate individuals and to maximise the
contribution of teams to achieve outcomes.

Unit 24: Nuclear Chemistry

This unit provides learners with an understanding of stability and radioactive decay in isotopes.
Application of radioactive isotopes in chemistry and medicine, nuclear power and the impact of
radioactivity on society and the environment are also explored.

Unit 25: Nanotechnology

This unit examines the role of nanotechnology at the interface of Chemistry, Biology, Physics and
Engineering, especially its use achieving effects not possible in individual atoms or bulk materials.

Unit 26: Materials Science and Technology

This unit examines aspects of materials science. Learners are provided with an understanding of
structure-property relationships, analytical testing and evaluation and the selection of a material
for a given application.

Unit 27: Statistics for Experimental Design

This unit provides learners with an understanding of the role of statistics in experimental design
and hypothesis testing. Learners will be able to use significance testing to make statistical
decisions and analyse the relationship between variables.

Unit 28: Work-based Experience

This unit aims to enable learners to experience the scope and depth of learning which may take
place in a work-based context by planning, monitoring and evaluating the work experience.

Unit 29: Personal and Professional Development

This unit aims to help learners become effective and confident, self-directed employees. This
helps learners become confident in managing their personal and professional skills to achieve
personal and career goals.

Unit 30: Employability Skills

This unit provides learners with the opportunity to acquire honed employability skills required for
effective employment.
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Links to professional body

We have added value to the qualification by securing recognition from the Royal Society of
Chemistry. Learners studying the BTEC Higher Nationals in Applied Chemistry will be able to apply
for Affiliate Membership of the Royal Society of Chemistry and a progression route to NVQ L5 in
Analytical Chemistry. Learners possessing a BTEC Higher National Certificate/Diploma in Applied
Chemistry and a number of years of post-HNC/D experience in the chemical industry are able to
apply for Associate Membership of the Royal Society of Chemistry. Learners seeking membership
should contact the Royal Society of Chemistry email: membership@rsc.org.

Links to National Standards

The BTEC Higher National programmes in Applied Chemistry provide some of the underpinning
knowledge, understanding and skills for the Level 4 NVQ in Laboratory and Associated Technical
Activities. The mapping sheets (Annexe B) provide a guide.

Higher level skills and abilities

Learners will be expected to develop the following skills during the programme of study:

o the ability to work effectively as an individual and in teams

e the ability to be flexible and respond to the changing climate within the scientific community
e the ability to design, plan, conduct and report on scientific investigations

e the ability to undertake laboratory investigations in a responsible, safe and ethical manner

e recognition of the moral and ethical issues of scientific enquiry and experimentation and
appreciation of the need for ethical standards and professional codes of conduct

e an appreciation of the interdisciplinary nature of science, the capacity to give a clear and
accurate account of a subject, marshal arguments in a mature way and engage in debate and
dialogue both with specialists and non-specialists

o the ability to communicate effectively and appropriately

e the ability to use ICT and management information systems in a chemical environment
e an understanding of supervisory management responsibilities in an appropriate context
e personal qualities and attributes essential for successful performance in working life

e the ability to analyse, synthesise and summarise information critically

e the ability to read and use appropriate scientific literature with a full and critical
understanding

e the ability to solve problems, applying subject knowledge and understanding to address
familiar and unfamiliar problems

o the ability to think laterally and be innovative and creative in relevant contexts

e the ability to work as an individual and in teams for successful performance in a chemically-
based industrial environment

e the ability to think independently, take responsibility for their own learning and recognise
their own learning style.
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Entry requirements

Centres will need to review the profile of qualifications and/or experience held by applicants,
considering whether this profile shows an ability to progress to a Level 4/5 qualification. For

learners who have recently been in education, the entry profile is likely to include one of the

following:

e aBTEC Level 3 Diploma or Extended Diploma in Applied Science or similar discipline

e a GCE Advanced level profile which demonstrates strong performance in a relevant subject
or an adequate performance in more than one GCE subject. This profile is likely to be
supported by GCSE grades at A*to C

e other related Level 3 qualifications

e an Access to Higher Education Certificate awarded by an approved further education
institution

e related work experience.
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Annexe B

National Occupational Standards

Mapping against the Level 4 NVQ in Laboratory and Associated Technical Activities

(LATA)

The grid below maps the knowledge covered in the Level 4 NVQ in Laboratory and Associated

Technical Activities (LATA) against the underpinning knowledge of the QCF Edexcel BTEC Higher
Nationals in Applied Chemistry.

Key
v

indicates significant coverage of the NVQ unit

a blank space indicates no significant coverage of the underpinning knowledge
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NVQ unit titles 5% 5s| 5 55| 5= 5&| 5| 5%
Unit 4.01 Develop and maintain a healthy and safe work environment
v
Unit 4.02 Develop productive working relationships
4.02.1 v v
4.02.2
4.02.3
Unit 4.03 Develop and monitor plans and procedures
4.03.1 v v
4.03.2 v v
Unit 4.04 Determine and implement health and safety risk control measures
4.04.1
4.04.2
Unit 4.05 Devise and agree an overall technical plan
4.05.1 v
4.05.2 v
4.05.3 v
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Unit 4.06 Run technical projects

4.06.1 v v

4.06.2 v v v

4.06.3 4

Unit 4.07 Write technical reports

4.07.1 v

4.07.2 v

4.07.3

Unit 4.08 Manage activities to meet requirements

4.08.1 v v

4.08.2 v

4.08.3 v

Unit 4.09 Manage the use of financial resources

4.09.1

4.09.2

Unit 4.10 Manage information for action

4.10.1

4.10.2

4.10.3

Unit 4.11 Develop and deliver teaching and learning activities

4.11.1

4.11.2

Unit 3.09 Carry out investigations

3.09.1 v

3.09.2 v

3.09.3 v

®
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Unit 3.10 Carry out small scale processing
3.10.1
3.10.2
3.10.3
Unit 3.12 Manage yourself
3.12.1
3.12.2
Unit 3.20 Developing the research design
3.20.1 v v
3.20.2 v
3.20.3 v
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Annexe C

Grade descriptors

Pass grade

A pass grade is achieved by meeting all the requirements defined in the assessment criteria for

pass for each unit.

Merit grade

Merit descriptors Exemplar indicative characteristics

Centres can identify and use other relevant
characteristics. This is NOT a tick list.

In order to achieve a merit The learner’s evidence shows for example:

the learner must:

e identify and apply .
strategies to find
appropriate solutions

effective judgements have been made

complex problems with more than one variable have been
explored

an effective approach to study and research has been
applied

e select/design and apply .
appropriate
methods/technigues

relevant theories and techniques have been applied

a range of methods and technigues have been applied

a range of sources of information has been used

the selection of methods and technigues/sources has been
justified

the design of methods/techniques has been justified

complex information/data has been synthesised and
processed

appropriate learning methods/techniques have been applied

e presentand .
communicate
appropriate findings

the appropriate structure and approach has been used

coherent, logical development of principles/concepts for the
intended audience

a range of methods of presentation have been used and
technical language has been accurately used

communication has taken place in familiar and unfamiliar
contexts

the communication is appropriate for familiar and unfamiliar
audiences and appropriate media have been used.
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Distinction grade

Distinction descriptors

Exemplar indicative characteristics

Centres can identify and use other relevant
characteristics. This is NOT a tick list.

In order to achieve a
distinction the learner
must:

The learner’s evidence shows for example:

e Use critical reflection to
evaluate own work and
justify valid conclusions

e conclusions have been arrived at through synthesis of ideas
and have been justified

e the validity of results has been evaluated using defined
criteria

e self-criticism of approach has taken place

e realistic improvements have been proposed against defined
characteristics for success

e take responsibility for
managing and organising
activities

e autonomy/independence has been demonstrated

e substantial activities, projects or investigations have been
planned, managed and organised

e activities have been managed
e the unforeseen has been accommodated

e the importance of interdependence has been recognised and
achieved

e demonstrate
convergent/lateral/
creative thinking

e ideas have been generated and decisions taken

e self-evaluation has taken place

e convergent and lateral thinking have been applied
e problems have been solved

e innovation and creative thought have been applied
e receptiveness to new ideas is evident

o effective thinking has taken place in unfamiliar contexts.
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Annexe D

Unit mapping overview

New QCF versions of the Edexcel BTEC Higher National units in Applied Chemistry (specification
start date 01/09/2010) mapped against the NQF BTEC Higher National units in Applied Chemistry
(specification end date 31/08/2010).

Unit QCF unit title Maps to NQF | Level of similarity
number unit number between units
1 Inorganic Chemistry 1 X
2 Organic Chemistry 2 F
3 Physical Chemistry 3 F
4 Chemical Laboratory Techniques 4 F
5 Project for Applied Science 5 F
6 Analysis of Scientific Data and Information 6 F
7 Laboratory Management 7 X
8 Work-based Investigation 8 F
9 Inorganic Chemistry of Crystal Structures 9 F
and Transition Metal Complexes
10 Organic Chemistry of Aromatic and 10 F
Carbonyl Compounds
1 Physical Chemistry of Spectroscopy, 11 X
Surfaces and Chemical and Phase Equilibria
12 Analytical Chemistry 12 F
13 Environmental Chemical Analysis 13 F
14 Industrial Chemistry 14 F
15 Biochemistry of Macromolecules and 15 F
Metabolic Pathways
16 Polymer Chemistry 16 F
17 Medicinal Chemistry 17 X
18 Atomic and Nuclear Physics for 18 P

Spectroscopic Applications
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Unit QCF unit title Maps to NQF | Level of similarity
number unit number between units
19 Environmental Monitoring and Analysis 20 F
20 Environmental Management and 21 P
Conservation
21 Quality Assurance and Quality Control 22 P
22 Management of Projects 23 F
23 Managing the Work of Individuals and 24 F
Teams
24 Nuclear Chemistry - N
25 Nanotechnology - N
26 Materials Science and Technology - N
27 Statistics for Experimental Design - N
28 Work-based Experience - N
29 Personal and Professional Development - N
30 Employability Skills - N
KEY

P — Partial mapping (some topics from the old unit appear in the new unit)

F — Full mapping (topics in old unit match new unit exactly or almost exactly)

X = Full mapping + new (all the topics from the old unit appear in the new unit, but new unit also
contains new topic(s))

N — New unit
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Annexe E

Calculation of the qualification grade

Pass qualification grade

Learners who achieve the minimum eligible credit value specified by the rule of combination will
achieve the qualification at pass grade (see section Rules of combination for the Edexcel BTEC
Levels 4 and 5 Higher National qualifications).

Qualification grades above pass grade

Learners will be awarded a merit or distinction qualification grade by the aggregation of points
gained through the successful achievement of individual units. The graded section of both
qualifications is based on the learner’s best performance in units at the level or above
of the qualification to the value of 75 credits.

The number of points available is dependent on the unit grade achieved and the credit size of the
unit (as shown in the ‘Points available per credit at specified unit grades’ table below).

Points available per credit at specified unit grades

Points per credit

Pass Merit Distinction

0 1 2

Qualification grades

Edexcel BTEC Level 4 HNC

Points range Grade
0-74 Pass P
75-149 Merit M
150 Distinction D

Edexcel BTEC Level 5 HND

Points range Grade
0-74 Pass P
75-149 Merit M
150 Distinction D
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Examples of possible learner profiles of the best 75 credits at the level of the qualification or above. These
tables fit both HNC and HND qualifications.

Unit Credits achieved at each Points per credit Points scored
grade unit grade
Pass 30 0 0
Merit 30 1 30
Distinction 15 2 30
Total 60
Qualification grade Pass
Unit Credits achieved at each Points per credit Points scored
grade unit grade
Pass 15 0 0
Merit 45 1 45
Distinction 15 2 30
Total 75
Qualification grade Merit
Unit Credits achieved at each Points per credit Points scored
grade unit grade
Pass 30 0 0
Merit 15 1 15
Distinction 30 2 60
Total 75
Qualification grade Merit
Unit Credits achieved at each Points per credit Points scored
grade unit grade
Pass 0 0 0
Merit 15 1 15
Distinction 60 2 120
Total 135
Qualification grade Merit
Unit Credits achieved at each Points per credit Points scored
grade unit grade
Pass 0 0 0
Merit 0 1 0
Distinction 75 2 150
Total 150
Qualification grade Distinction
®
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APPLIED
CHEMISTRY

Specification

Our most advanced specification to date

This new BTEC Higher Nationals specification has been completely revised
and updated to bring it into line with the requirements of the Qualifications
and Credit Framework (QCF), which comes into force from September
2010. All the units and qualifications covered in the specification have been
reviewed by industry representatives and approved by the relevant Sector
Skills Council. This means they are recognised as fit for purpose as high
level vocational and work-related qualifications.

Each unit in the new specification is allocated a level and a credit value.
Each unit in the specification has clearly stated learning outcomes and
assessment criteria, so it is clear from the outset what learners must be
able to do to achieve the unit.

BTEC Qualifications covered by this specification:

e Edexcel BTEC Level 4 HNC Diploma in Applied Chemistry OfQUOI

e Edexcel BTEC Level 5 HND Diploma in Applied Chemistry

A copy of this specification can be found online at:

www.btec.co.uk ,\f%ﬁf
ol LN
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‘ Welsh Assembly Government
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. o Rewarding Learning
. 0 Acknowledgements
. () This specification has been produced by Edexcel following consultation Edexcel
’ with tutors, verifiers, Sector Skills Councils, consultants and other interested 190 High Holborn
- 0 parties. Edexcel would like to thank those who contributed their time and London WC1V 7B|-i

expertise to its development.
Tel: 0844 576 0026

References Email: btec@edexcel.com
References in this guide to third-party materials are made in good faith. www.edexcel.com
Edexcel does not endorse, approve or accept responsibility for the content of www.btec.co.uk

materials, which may be subject to change, or any opinions expressed therein.

Authorised by Roger Beard, Edexcel Limited. Product code: BH029028

All the material in this publication is copyright © Edexcel Limited 2011




	Qualification titles covered by this specification
	Qualification Numbers
	 Introduction
	Structure of the qualification
	Edexcel BTEC Level 4 HNC Diploma
	Edexcel BTEC Level 5 HND Diploma

	 Rules of combination for Edexcel BTEC Levels 4 and 5 Higher National qualifications
	 Key features
	 Professional body recognition
	National Occupational Standards
	Qualification Requirement
	Higher-level skills
	Edexcel BTEC Level 4 HNC Diploma
	Edexcel BTEC Level 5 HND Diploma

	Teaching, learning and assessment
	Unit format
	Learning and assessment
	Grading Higher National units
	Calculation of the qualification grade
	Qualification grades
	Recognition of Prior Learning

	 Quality assurance of Edexcel BTEC Higher Nationals
	 Programme design and delivery
	 Mode of delivery
	Resources
	Delivery approach
	Meeting local needs
	Locally-devised specialist units
	Limitations on variations from standard specifications

	 Access and recruitment
	Restrictions on learner entry
	Access arrangements and special considerations

	 Useful publications
	Professional body contact details
	How to obtain National Occupational Standards

	 Professional development and training
	Further information
	 Annexe A
	Qualification Requirement

	Annexe B
	National Occupational Standards

	Annexe C
	Grade descriptors

	 Annexe D
	Unit mapping overview 
	Unit mapping in depth

	Annexe E
	Calculation of the qualification grade



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdLibBT-Regular
    /AdobeSansMM
    /AdobeSerifMM
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /AlgerianBasD
    /AlgerianD
    /AllegroBT-Regular
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmericanaBT-Bold
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /AmericanGaramondBT-Bold
    /AmericanGaramondBT-BoldItalic
    /AmericanGaramondBT-Italic
    /AmericanGaramondBT-Roman
    /AmericanTextBT-Regular
    /AmericanUncD
    /AmerigoBT-BoldA
    /AmerigoBT-BoldItalicA
    /AmerigoBT-ItalicA
    /AmerigoBT-MediumA
    /AmerigoBT-MediumItalicA
    /AmerigoBT-RomanA
    /AmerTypewriterITCbyBT-Bold
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArnoldBoeD
    /ArribaArribaLetPlain
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /ArsisD-Regu
    /ArsisD-ReguItal
    /AtlanticInline-Normal
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BakerSignetBT-Roman
    /Ballads
    /BalloonBT-Bold
    /BalloonBT-ExtraBold
    /BalloonBT-Light
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BarCode39cHR
    /BauerBodoniBT-Black
    /BauerBodoniBT-BlackCondensed
    /BauerBodoniBT-BlackItalic
    /BauerBodoniBT-Bold
    /BauerBodoniBT-BoldCondensed
    /BauerBodoniBT-BoldItalic
    /BauerBodoniBT-Italic
    /BauerBodoniBT-Roman
    /BauerBodoniBT-Titling
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /BeehivePSMT
    /BellCentennialBT-Address
    /BellCentennialBT-BoldListing
    /BellCentennialBT-NameAndNumber
    /BellGothicBT-Black
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BelweBT-Bold
    /BelweBT-Light
    /BelweBT-Medium
    /BelweBT-RomanCondensed
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BergellLetPlain
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BertramLetPlain
    /BibleScrT
    /BinnerD
    /Blackletter686BT-Regular
    /BlacklightD
    /BlippoBT-Black
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /BoinkLetPlain
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BornBold
    /Braille
    /BremenBT-Black
    /BremenBT-Bold
    /BroadwayBT-Regular
    /BroadwayEngravedBT-Regular
    /BrodyD
    /BronxLetPlain
    /BruceOldStyleBT-Italic
    /BruceOldStyleBT-Roman
    /Brush445BT-Regular
    /Brush738BT-RegularA
    /BrushScriptBT-Regular
    /BulmerBT-Italic
    /BulmerBT-Roman
    /BusoramaITCbyBT-Medium
    /BusterD
    /BuxomD
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Calligraphic421BT-RomanB
    /Calligraphic810BT-Italic
    /Calligraphic810BT-Roman
    /CamelliaD
    /CandidaBT-Bold
    /CandidaBT-Italic
    /CandidaBT-Roman
    /CarminaBT-Black
    /CarminaBT-BlackItalic
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOldFaceBT-Heavy
    /CaslonOldFaceBT-Italic
    /CaslonOpenfaceBT-Regular
    /CastleT-Bold
    /CastleT-Book
    /CastleT-Ligh
    /CastleT-Ultr
    /CataneoBT-Bold
    /CataneoBT-Light
    /CataneoBT-Regular
    /CataneoBT-RegularSwash
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /CaxtonBT-Light
    /CaxtonBT-LightItalic
    /Century725BT-Black
    /Century725BT-Bold
    /Century725BT-BoldCondensed
    /Century725BT-Italic
    /Century725BT-Roman
    /Century725BT-RomanCondensed
    /Century731BT-BoldA
    /Century731BT-BoldItalicA
    /Century731BT-ItalicA
    /Century731BT-RomanA
    /Century751BT-ItalicB
    /Century751BT-RomanB
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /Charting
    /CheckNums-MICR
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chesterfield
    /ChiselD
    /CircleD
    /CityD-Bold
    /CityD-Ligh
    /CityD-Medi
    /ClarendonBT-Black
    /ClarendonBT-Bold
    /ClarendonBT-BoldCondensed
    /ClarendonBT-Heavy
    /ClarendonBT-Light
    /ClarendonBT-Roman
    /ClarendonBT-RomanCondensed
    /Classic
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /Clocks
    /CloisterBlackBT-Regular
    /CloisterOpenFaceBT-Regular
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialScriptBT-Regular
    /CompactaBT-Black
    /CompactaBT-Bold
    /CompactaBT-BoldItalic
    /CompactaBT-Italic
    /CompactaBT-Light
    /CompactaBT-Roman
    /Composer
    /CooperBT-Black
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-BlackItalicHeadline
    /CooperBT-BlackOutline
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopperplateGothic-Light
    /CountdownD
    /Courier
    /Courier10PitchBT-Bold
    /Courier10PitchBT-BoldItalic
    /Courier10PitchBT-Italic
    /Courier10PitchBT-Roman
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CroissantD
    /CurlzMT
    /CushingITCbyBT-Heavy
    /CushingITCbyBT-HeavyItalic
    /DanceItalic
    /DavidaBoldBT-Regular
    /Decorated035BT-Regular
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /DeVinneBT-Italic
    /DeVinneBT-ItalicText
    /DeVinneBT-Roman
    /DeVinneBT-Text
    /DexGothicD
    /DextorD
    /DextorOutD
    /DfCalligraphicOrnamentsLetPlain
    /DfDiversionsLetPlain
    /DfDiversitiesLetPlain
    /DingbatsTwo
    /DiskusD-Medi
    /DL-Manel
    /Docu
    /DomBoldBT-Regular
    /DomCasualBT-Regular
    /DomDiagonalBT-Bold
    /DomDiagonalBT-Regular
    /Dutch766BT-BoldA
    /Dutch766BT-ItalicA
    /Dutch766BT-RomanA
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-ExtraBoldItalic
    /Dutch801BT-Italic
    /Dutch801BT-ItalicHeadline
    /Dutch801BT-Roman
    /Dutch801BT-RomanHeadline
    /Dutch801BT-SemiBold
    /Dutch801BT-SemiBoldItalic
    /Dutch809BT-BoldC
    /Dutch809BT-ItalicC
    /Dutch809BT-RomanC
    /Dutch823BT-BoldB
    /Dutch823BT-BoldItalicB
    /Dutch823BT-ItalicB
    /Dutch823BT-RomanB
    /EckmannD
    /Egyptian505BT-Bold
    /Egyptian505BT-Light
    /Egyptian505BT-Medium
    /Egyptian505BT-Roman
    /Egyptian710BT-RegularA
    /ElegantGaramondBT-Bold
    /ElegantGaramondBT-Italic
    /ElegantGaramondBT-Roman
    /Elephant-Regular
    /EmbassyBT-Regular
    /Emboss-Normal
    /EmpireBT-Regular
    /EnglischeSchT-Bold
    /EnglischeSchT-DemiBold
    /EnglischeSchT-Regu
    /English111AdagioBT-Regular
    /English111PrestoBT-Regular
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroSig
    /EuroSigMon
    /EwieD
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /Exotic350BT-Light
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /FetteFraD
    /FlamencoD
    /FlamencoInlD
    /Flareserif821BT-Bold
    /Flareserif821BT-Light
    /Flareserif821BT-Roman
    /FlashD-Bold
    /FlashD-Ligh
    /FlemishScriptBT-Regular
    /FolioBT-Bold
    /FolioBT-BoldCondensed
    /FolioBT-Book
    /FolioBT-ExtraBold
    /FolioBT-Light
    /FolioBT-LightItalic
    /FolioBT-Medium
    /FolliesLetPlain
    /Formal436BT-Regular
    /FormalScript421BT-Regular
    /ForteMT
    /FrakturBT-Regular
    /FrankfurterHigD
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /Freeform710BT-Regular
    /Freeform721BT-Black
    /Freeform721BT-BlackItalic
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /Freehand471BT-Regular
    /Freehand521BT-RegularC
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScrD
    /FreestyleScriptITC-Bold
    /FrenchScriptMT
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-Bold
    /Frutiger-Roman
    /FrysBaskervilleBT-Roman
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /GandoBT-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondNo4CyrTCY-Medi
    /Geometric212BT-Book
    /Geometric212BT-BookCondensed
    /Geometric212BT-Heavy
    /Geometric212BT-HeavyCondensed
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Geometric415BT-BlackA
    /Geometric415BT-BlackItalicA
    /Geometric415BT-LiteA
    /Geometric415BT-LiteItalicA
    /Geometric415BT-MediumA
    /Geometric415BT-MediumItalicA
    /Geometric706BT-BlackB
    /Geometric706BT-BlackCondensedB
    /Geometric706BT-BoldCondensedB
    /Geometric706BT-MediumB
    /Geometric885BT-RegularD
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeometricSlab703BT-XtraBoldCond
    /GeometricSlab703BT-XtraBoldItal
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GildeSorts
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSansMT-UltraBoldCondensed
    /GillSans-UltraBold
    /GlaserSteD
    /GloucesterMT-ExtraCondensed
    /GorillaITCbyBT-Regular
    /Gothic720BT-BoldB
    /Gothic720BT-BoldItalicB
    /Gothic720BT-ItalicB
    /Gothic720BT-LightB
    /Gothic720BT-LightItalicB
    /Gothic720BT-RomanB
    /Gothic725BT-BlackA
    /Gothic725BT-BoldA
    /Gothic821CondensedBT-Regular
    /GothicNo13BT-Regular
    /GoudyCatalogueBT-Regular
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /Greek-WSI
    /GriffonPSMT
    /GrizzlyITCbyBT-Regular
    /GrouchITCbyBT-Regular
    /Haettenschweiler
    /HandelGotD-Bold
    /HandelGotD-Ligh
    /HandelGothicBT-Regular
    /Hardcore
    /HarlowD
    /HazelLetPlain
    /HehenHebT-Bold
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /HoboBT-Regular
    /HomePlanning
    /HomePlanning2
    /HoratioD-Bold
    /HoratioD-Ligh
    /HoratioD-Medi
    /HorndonD
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /HuxleyVerticalBT-Regular
    /IceAgeD
    /Impact
    /ImperialBT-Bold
    /ImperialBT-Italic
    /ImperialBT-Roman
    /ImpressBT-Regular
    /ImprintMT-Shadow
    /Incised901BT-Black
    /Incised901BT-Bold
    /Incised901BT-BoldCondensed
    /Incised901BT-Compact
    /Incised901BT-Italic
    /Incised901BT-Light
    /Incised901BT-Nord
    /Incised901BT-NordItalic
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Industrial736BT-Roman
    /Informal011BT-Black
    /Informal011BT-Roman
    /IowanOldStyleBT-Black
    /IowanOldStyleBT-BlackItalic
    /IowanOldStyleBT-Bold
    /IowanOldStyleBT-BoldItalic
    /IowanOldStyleBT-Italic
    /IowanOldStyleBT-Roman
    /Ipa-samdUclphon1SILDoulosL
    /Ipa-samdUclphon1SILDoulosLBold
    /Ipa-samdUclphon1SILDoulosLBoldItalic
    /Ipa-samdUclphon1SILDoulosLItalic
    /Ipa-sammUclphon1SILManuscriptL
    /Ipa-sammUclphon1SILManuscriptLBold
    /Ipa-sammUclphon1SILManuscriptLBoldItalic
    /Ipa-sammUclphon1SILManuscriptLItalic
    /Ipa-samsUclphon1SILSophiaL
    /Ipa-samsUclphon1SILSophiaLBold
    /Ipa-samsUclphon1SILSophiaLItalic
    /Japanese-Generic1
    /Jazz
    /KabarettD
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /Kidnap
    /KingTut1
    /KingTut2
    /KisBT-Italic
    /KisBT-Roman
    /Korean-Generic1
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /LandscapePlanning
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LasVegasD
    /Latin725BT-Bold
    /Latin725BT-BoldItalic
    /Latin725BT-Italic
    /Latin725BT-Medium
    /Latin725BT-MediumItalic
    /Latin725BT-Roman
    /LatinExtraCondensedBT-Regular
    /LatinWidD
    /LcdD
    /LeawoodITCbyBT-Book
    /LeawoodITCbyBT-BookItalic
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LibertyBT-Regular
    /LibertyD
    /LibraBT-Regular
    /LifeBT-Bold
    /LifeBT-BoldItalic
    /LifeBT-Italic
    /LifeBT-Roman
    /Lithograph
    /Lithograph-Bold
    /LithographLight
    /Love
    /LubalinGraphITCbyBT-Bold
    /LubalinGraphITCbyBT-Book
    /LubalinGraphITCbyBT-Medium
    /LubalinGraphITCbyBT-XtraLight
    /LuciaBT-Regular
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /MachineITCbyBT-Regular
    /MaiandraGD-Regular
    /MandarinD
    /Map-Symbols
    /MariageD
    /MattAntiqueBT-Bold
    /MattAntiqueBT-Italic
    /MattAntiqueBT-Roman
    /Mega
    /MetropolitainesD
    /MICR10byBT-Regular
    /MICR12byBT-Regular
    /MICR13byBT-Regular
    /MicrogrammaD-BoldExte
    /MicrogrammaD-MediExte
    /MilanoLet
    /Minion-Web
    /MiraraeBT-Bold
    /MiraraeBT-Roman
    /MisterEarlBT-Regular
    /Modern20BT-ItalicB
    /Modern20BT-RomanB
    /Modern735BT-RomanA
    /Modern880BT-Bold
    /Modern880BT-Italic
    /Modern880BT-Roman
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotypecom
    /MonotypeSorts
    /MorseCode
    /MotterFemD
    /MSOutlook
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MurrayHillBT-Bold
    /Music
    /NevisonCasD
    /Newage
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /News701BT-BoldA
    /News701BT-ItalicA
    /News701BT-RomanA
    /News702BT-Bold
    /News702BT-BoldItalic
    /News702BT-Italic
    /News702BT-Roman
    /News705BT-BoldB
    /News705BT-BoldItalicB
    /News705BT-ItalicB
    /News705BT-RomanB
    /News706BT-BoldC
    /News706BT-ItalicC
    /News706BT-RomanC
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewtextITCbyBT-Regular
    /NewtextITCbyBT-RegularItalic
    /NicolasCocT-Blac
    /NicolasCocT-Regu
    /NicolasCocT-ReguItal
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NormandeBT-Italic
    /NormandeBT-Roman
    /NovareseITCbyBT-Bold
    /NovareseITCbyBT-BoldItalic
    /NovareseITCbyBT-Book
    /NovareseITCbyBT-BookItalic
    /Nowdance
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OfficePlanning
    /OkayD
    /OldTowneNo536D
    /OnyxBT-Regular
    /OrandaBT-Bold
    /OrandaBT-BoldCondensed
    /OrandaBT-BoldItalic
    /OrandaBT-Italic
    /OrandaBT-Roman
    /OrandaBT-RomanCondensed
    /OratorBT-FifteenPitch
    /OratorBT-TenPitch
    /OrbitBbyBT-Regular
    /OriginalGaramondBT-Bold
    /OriginalGaramondBT-BoldItalic
    /OriginalGaramondBT-Italic
    /OriginalGaramondBT-Roman
    /OzHandicraftBT-Roman
    /PabloLetPlain
    /PalaceScriptMT
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Perpetua
    /PerpetuaTitlingMT-Light
    /Petra
    /PhotoBold
    /PhyllisD
    /Pica10PitchBT-Roman
    /PioneerITCbyBT-Regular
    /PiranesiItalicBT-Regular
    /PlaybillBT-Regular
    /PlayingCards
    /PlazaD-Regu
    /Pop
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Present
    /Prestige12PitchBT-Bold
    /Prestige12PitchBT-BoldItalic
    /Prestige12PitchBT-Italic
    /Prestige12PitchBT-Roman
    /PrincetownD
    /PSL-TX
    /PTBarnumBT-Regular
    /PumpTriD
    /QuicksilverITC-Normal
    /QuillScript-Normal
    /QuorumITCbyBT-Black
    /QuorumITCbyBT-Light
    /QuorumITCbyBT-Medium
    /RageItalic
    /RageItalicLetPlain
    /RaleighBT-Bold
    /RaleighBT-DemiBold
    /RaleighBT-ExtraBold
    /RaleighBT-Light
    /RaleighBT-Medium
    /RaleighBT-Roman
    /Rap
    /Remember
    /RevueBT-Regular
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /Rock
    /Rockwell-Bold
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanaBT-Bold
    /RomanaBT-Roman
    /RubberStampLetPlain
    /SchadowBT-Black
    /SchadowBT-BlackCondensed
    /SchadowBT-Bold
    /SchadowBT-Light
    /SchadowBT-LightCursive
    /SchadowBT-Roman
    /SchneidlerBT-Black
    /SchneidlerBT-BlackItalic
    /SchneidlerBT-Bold
    /SchneidlerBT-BoldItalic
    /SchneidlerBT-Italic
    /SchneidlerBT-Light
    /SchneidlerBT-LightItalic
    /SchneidlerBT-Medium
    /SchneidlerBT-MediumItalic
    /SchneidlerBT-Roman
    /ScribaLetPlain
    /Script12PitchBT-Roman
    /ScriptMTBold
    /SeagullBT-Bold
    /SeagullBT-Heavy
    /SeagullBT-Light
    /SeagullBT-Medium
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-BoldCondensed
    /SerifaBT-Italic
    /SerifaBT-Light
    /SerifaBT-LightItalic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SerifaBT-ThinItalic
    /SerpentineD-Bold
    /SerpentineD-BoldItal
    /ShotgunBlanksBT-Regular
    /ShotgunBT-Regular
    /SignLanguage
    /Signs
    /Slicker
    /SlipstreamLetPlain
    /SloganD
    /SnellBT-Black
    /SnellBT-Bold
    /SnellBT-Regular
    /Software
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Square721Blk-Italic
    /Square721Blk-Normal
    /Square721-BoldItalic
    /Square721BT-Bold
    /Square721BT-BoldCondensed
    /Square721BT-BoldExtended
    /Square721BT-Roman
    /Square721BT-RomanCondensed
    /Square721BT-RomanExtended
    /Square721Demi-Italic
    /SquareSlabserif711BT-Bold
    /SquareSlabserif711BT-Light
    /SquareSlabserif711BT-Medium
    /SquireD-Bold
    /SquireD-Regu
    /Staccato222BT-Regular
    /Staccato555BT-RegularA
    /StencilBT-Regular
    /StopD
    /StuyvesantBT-Regular
    /StymieBT-Bold
    /StymieBT-BoldItalic
    /StymieBT-ExtraBold
    /StymieBT-ExtraBoldCondensed
    /StymieBT-Light
    /StymieBT-LightItalic
    /StymieBT-Medium
    /StymieBT-MediumItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Swiss911BT-UltraCompressed
    /Swiss921BT-RegularA
    /Sydnie
    /Symbol
    /SymbolMT
    /SymbolProportionalBT-Regular
    /TagLetPlain
    /Tahoma
    /Tahoma-Bold
    /TangoBT-Regular
    /Techno
    /Thanks
    /Thehits
    /ThunderbirdBT-Regular
    /TiffanyITCbyBT-Demi
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /TigerRagLetPlain
    /Times-Bold
    /Times-BoldItalic
    /TimeScrD-Bold
    /TimeScrD-Ligh
    /TimeScrD-Medi
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Transitional511BT-Bold
    /Transitional511BT-BoldItalic
    /Transitional511BT-Italic
    /Transitional511BT-Roman
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TrumpetLite-Bold
    /TrumpetLite-BoldItalic
    /TrumpetLiteItalic
    /TrumpetLite-Normal
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Medium
    /TwCenMT-MediumItalic
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UniversityRomanBT-Bold
    /UniversityRomanBT-Regular
    /Unplug
    /URWWoodTypD
    /VAGRoundedBT-Regular
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VictorianD
    /VinetaBT-Regular
    /VivaldiD
    /VladimirScrD
    /Webdings
    /WeddingTextBT-Regular
    /WeidemannITCbyBT-Bold
    /WeidemannITCbyBT-BoldItalic
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Outline
    /WindsorBT-Roman
    /Wingdings-Regular
    /Xmas
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfDingbats
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZinjaroLetPlain
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [595.245 841.846]
>> setpagedevice




