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PREFACE
This reference guide, namely Chemistry Laboratory Analyst (Level 4) National Qualification was prepared in accordance with the provisions of the “Regulation on Vocational Qualifications, Testing and Certification” issued pursuant to the Vocational Qualifications Authority (VQA) Law no 5544.
Draft Qualification was prepared by KİPLAS – Turkish Chemical, Petroleum, Rubber, and Plastic Industry Employers’ Association and TKSD – Turkish Chemistry Industrialists’ Association based upon the protocol signed on 07 October 2010.  Opinions of relevant institutions and organizations on draft qualification were taken and assessed to make required arrangements and revisions on the qualification.  The final draft was evaluated by the VQA’s Chemical, Petroleum, Rubber, and Plastic Industry Committee, which deemed it suitable. It was approved by the Board of Directors of the VQA through its decision no 2013/26 of 03 April 2013 and decided to be placed within the National Qualification Framework (NQF). 
We would like to extend our gratitude to all people, organizations and institutions that have expressed their opinions and contributed to the preparation, examination and verification processes of the qualification. We would like to offer it to the service of all likely beneficiaries. 
Vocational Qualification Authority
INTRODUCTION
The key criteria referred to in the national qualification preparation process, the relevant sector committees’ review and the VQA’s Board of Directors’ approval processes are set in the Regulation on Vocational Qualification, Testing and Certification. 
National qualification is defined by, 
a. Name and level of the qualification,  
b. Aim and rationale of the qualification, 
c. Vocational standard, vocational standard units or qualification units which for the basis for the qualification, 
d. Criteria necessary for taking qualification test, 
e. Learning outcomes necessary to acquire the qualification, 
f. Assessment procedures and principles to be applicable to in the acquisition of the qualification, minimum testing materials and assessor criteria necessary for assessment, 
g. Validity of the qualification certificate, renewal conditions, supervision of the certificate holder if deemed necessary, 
h. Institution developing the qualification and Sector Committee verifying the Qualification. 
National qualifications are built according to the relevant national occupational standard if there is one or to the relevant international occupational standard if there is none at the national level. 
National qualifications are set in cooperation with the below bodies
· Formal and non-formal education and training institutions, 
· Authorized Certification Bodies, 
· Institutions having preapplied for certification to the authority, 
· Institutions having drawn up national occupational standard, 
· Professional organizations. 
13UY0146-4 CHEMISTRY LABORATORY ANALYST NATIONAL VOCATIONAL STANDARD (LEVEL 4)
	1
	NAME OF QUALIFICATION
	Chemistry Laboratory Analyst

	2
	REFERENCE CODE
	13UY0146-4

	3
	LEVEL
	4

	4
	INTERNATIONAL CLASSIFICATION CODE
	ISCO 08:  3111

	5
	TYPE
	-

	6
	CREDIT VALUE
	-

	7
	A) DATE OF PUBLICATION
	03/04/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	8
	AIM
	Purpose;
For performing the occupation titled Chemistry Laboratory Analyst (Level 4) in the chemistry and physical analyses laboratories in different sectors successfully, efficiently and in accordance with the international standards, meeting the employees’ requirement for work satisfaction; carrying out the production completely, with high quality; developing and carrying out the work;
To define the knowledge, skills and competencies required for the candidates, 
To enable candidates to prove wit a valid and reliable document their professional competence. 
To provide reference and source to the education system, examination certification authorities. 

	9
	OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	Chemistry Laboratory Analyst (Level 4) National Vocational Standard - 10UMS0090-4

	10
	REQUIREMENTS TO TAKE QUALIFICATION TEST

	-

	11
	STRUCTURE OF QUALIFICATION

	11-a) Compulsory Units

	13UY0169-4/ A1 Occupational Health and Safety, Environmental Protection 

13UY0146-4/A2 Quality Management System
13UY0146-4/A3 Chemical Analysis Operations and Reporting of Results

	11-b) Elective Units 

	13UY0146-4/B1 Chemical Analysis Operations in Dye Manufacturing

	11-c) Alternatives for Grouping of Units and Additional Learning Outcomes

	I. A1, A2, A3
II. A1,A2, A3, B1


	12
	ASSESSMENT

	Measurement and evaluation will be applied in two stages as to meet all success criteria described in the units. 
1. Theoretical Knowledge exam
2. Performance-Based Practice Examination (monitoring when doing the work)
Candidate should be successful in one of grouping alternatives defined in Article 11-c) in order to obtain qualification.
The candidate must be successful in the theoretical knowledge examinations in order to be accepted to the Performance-Based Practice Examination
Validity period of test results is 1 year beginning from the date of tests.  Candidates who failed at least one of the examinations defined for items (theoretical or performance-based) are entitled to take test which they failed. However; candidates who fail to pass the practice exam of occupational health and safety, environmental protection, will be deemed to be unsuccessful from the practice examination of other unit.  Candidates who will be successful from exam of occupational health and safety, environmental protection unit and fail to pass the examinations of other unit, will be exempted from the examinations of occupational health and safety, environmental protection and will be able to take part in the examination of failed unit within one year.
THEORETICAL KNOWLEDGE EXAMINATION
The success of the candidate will be evaluated according level to meet the criteria of assessment of the related unit.  The evaluation of each unit will be done separately. 
The test questions shall be designed to measure all learning outcomes and performance criteria stipulated to be measured within the scope of the whole theoretical test. 
PERFORMANCE-BASED PRACTICE EXAMINATION
The test is carried out in the real work environment or controlled environment fulfilling the most real-like conditions. The performance will be evaluated on control lists and/or question lists in format of scenarios, of which parameters to meet success criteria of the unit and points have been defined.
The control lists consist of critical action steps divided into small pieces of the work and the candidates get points at each step.  The performance-based practice examinations will be designed as to measure all learning outcomes and success criteria, provided for measurement with the practice examination. 
The performance-based practice examinations will be carried out in an integral manner, but each unit will be evaluated separately. The success of the candidate will be evaluated according level to meet the criteria of assessment of the related unit. 
Note:  Candidates are expected to behave according to the rules of occupational health and safety in the performance-based practice exams.  Candidates acting contrary to this will be taken out of the exam and it will not be allowed to take part in other stages of the performance-based practice exam.

	13
	VALIDITY OF CERTIFICATE
	The validity period of the qualification certificate is 5 years beginning from the date of issue. 

	14
	FREQUENCY OF SUPERVISION
	Candidate shall be subject to surveillance by Assessment Institution at least once within validity period of Vocational Qualification Certificate.


	15
	ASSESSMENT METHODS TO BE FOLLOWED IN RENEWAL OF EXPIRED CERTIFICATES
	This supervision is carried out upon the approval of the Supervision and Service Report Form; prepared by the Certification Body; by the representative of the Certificate Owner. Holder of certificate shall be evaluated being subject to surveillance at least once beginning from the end of second (2nd) year.

	
	
	Surveillance inspection shall be performed at the end of validity period of the certificate.  Certifying that he/she has been actually working in the occupation titled Chemistry Laboratory Analyst (Level 4) for three (3) years within the certificate’s validity period constitutes the basis for this supervision. The period being away from the profession shall not exceed consecutive two (2) years, owners of certificates, whose working period will be evaluated as adequate due to surveillance monitoring, which will be made within the validity period of the certificate (beginning from the 2nd year) and after the end of the validity of the certificate (beginning from the end of 5th year) will be evaluated as adequate.  The certificates of qualified certificate owners are extended for 5 (five) years more without testing. The certificate owners failing to fulfill the required working period within the certificate’s validity period can retake the test specified in the assessment & evaluation system; succeed and update their certificates.  In order to extend the validity of the document after the end of the second five year, it is necessary to take part in the measurement and evaluation examination.  The documents of those, who will be successful in the examination, will be extended for five years. 

	16
	QUALIFICATION DEVELOPMENT INSTITUTION(S)
	KİPLAS – TURKISH CHEMICAL, RUBBER, AND PLASTIC INDUSTRY EMPLOYERS UNION
Turkish Chemistry Industrialists’ Association (TKSD)

	17
	SECTOR COMMITTEE TO VERIFY QUALIFICATION
	VQA Chemistry, Petroleum, Rubber, and Plastic Sector Committee

	18
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	03/04/2013-2013/26


12UY0169-4 / A1 OCCUPATIONAL HEALTH & SAFETY AND ENVIRONMENTAL PROTECTION QUALIFICATION ITEM 
	1
	NAME OF QUALIFICATION UNIT
	Occupational Health and Safety, Environment Protection

	2
	REFERENCE CODE
	13UY0146-4/ A1

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	03/04/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	Chemistry Laboratory Analyst (Level 4) National Vocational Standard - 10UMS0090-4

	7
	LEARNING OUTCOMES

	Learning Outcome 1:  Applies the precautions taken in relation to occupational health and safety. 

Performance Criteria: 
1.1. Works in accordance with workplace rules and regulations related to the Occupational Health and Safety.
1.2. Contributes to the activities related to determination of risks.
1.3. Carries out the emergency procedures.
Learning Outcome 2:  Works in accordance with environmental protection legislation. 

Performance Criteria: 
2.1. Explains occupation-specific requirements of environmental legislation.
2.2. Contributes to decrease environmental risks.


	8
	ASSESSMENT

	8 a) Theoretical Examination

	(T): The theoretical test for Unit A1 in the occupation titled Chemistry Laboratory Supervisor (Level 4) is performed according to the “Data” check list included in Annex 2. A question system of multiple-choice will be used in theoretical test.  At least 20 questions shall be asked for A1 item. Each question has equal point.  The candidate should score at least 70 %. The examination time per question is 1.5-2 minutes.  The exam questions will be designed, as to measure all success criteria in this unit. 

	8 b) Performance based Examination

	(P): In Chemistry Laboratory Supervisor (Level 4) occupation the examination for A1 unit depending on performance is carried out in application platform according to control list of “Capabilities and Competencies” taking place in Annex A12. Critical steps to succeed shall be specified in the checklist. The candidate has to succeed 80% of the overall test provided that he/she shall succeed all the critical steps to be successful in the performance test. The performance-based practice test time shall correspond to the real time under the laboratory conditions.

	8 c) Other Assessment related conditions

	The candidate must be successful at both exams described in this unit.  The candidate failing theoretical exam of this unit cannot take practical exam.  The candidate can take the test which he/she has failed within 1 year. However, in case of having a break more than 1 year, s/he has to take both examinations described in the unit, again. 

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	KİPLAS – TURKISH CHEMICAL, RUBBER, AND PLASTIC INDUSTRY EMPLOYERS UNION
Turkish Chemistry Industrialists’ Association (TKSD)

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA Chemistry, Petroleum, Rubber, and Plastic Sector Committee

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	03/04/2013-2013/26


ANNEXES
ANNEX A1-1:  Information on Recommended Training to Earn a Qualification Unit
 Content of Training:  

1. Labor Law
2. Occupational Health and Safety Legislation
a. Occupational Health and Safety Instructions
b. Storage of chemical substances
c. Safe work with chemicals and material safety data sheet
d. Accident Prevention Instructions
e. Personal Protective Equipment
f. Protection measures in various machines
g. Information of treatment and first aid in case of accident
h. dangers of electrical current
i. Health and safety risks in workplace and any and all kinds of protective, preventive, and corrective activities to be carried on against them
j. Rights and Obligations of Workers
k. First aid, evacuation, and fire fighting
l. Risk evaluation and management
m. Physical, chemical, and biological risk factors
n. Safe use of machinery, equipment, and devices
o. Work accidents and occupational diseases
3. Emergency
4. Environmental Awareness and Environmental Protection
a. Environmental and human health
b. Environmental pollution
c. Radioactive pollution
d. Water resources and water pollution
e. air pollution and control
f. Noise pollution and control
g. Soil Pollution
h. Waste Management
i. Recovery /Recycle
j. Environmental problems arising from chemical sector
k. Efficient use of natural resources
ANNEX A3-2: Check List to Be Used In Assessment & Evaluation of Qualification Unit
a) DATA
	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	B.G.1
	Explains the workplace rules and regulations related to the Occupational Health and Safety.
	A.1.1
A.2.1
	1.1
	T

	B.G.2
	Explains the hazards and risks to be faced regarding the Occupational Health and Safety.
	A.2.1- A.2.3
	1.2
	T

	B.G.3
	Explains what he/she has to do in emergency cases.
	A.3.1- A.3.5
	1.3
	T

	B.G.4
	Explains what can be done regarding decreasing environmental risks and achieving environmental objectives.
	B.1.1- B.1.3
	2.1
	T

	B.G.5
	Explains the activities to be carried out regarding observing environmental impacts and taking measures.
	B.1.3
	2.1
	T

	B.G.6
	Arranges selection and classification processes necessary for recovering recyclable materials in order.
	B.2.1
	2.2
	T

	B.G.7
	Arranges the precautions should be taken with respect to dangerous materials and procedures should be followed in order.
	B.2.2
	2.2
	T

	B.G.8
	Arranges the procedures to be applied to wastes in order (weighing, information records, delivery in charge etc).
	B.2.3
	2.2
	T

	B.G.9
	Explains the procedures for safe storage of explosive, inflammable and hazardous substances.
	B.2.4
	2.2
	T

	B.G.10
	Explains the measures to be taken against spillages and leakages.
	B.2.5
	2.2
	T


b) SKILLS & QUALIFICATIONS
	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	B.Y.1
	Uses the Personal Protective Equipment (PPE) suitable for the work performed.
	A.1.2
	1.1
	P

	B.Y.2
	Works according to the instructions related to the Occupational Health and Safety protection and response tools (such as emergency stop button).
	A.1.3
	1.1
	P

	B.Y.3
	Recognizes the safety and health signs related to the work performed and works according to such signs.
	A.1.4
	1.1
	P

	B.Y.4
	Takes technical safety precautions in applications where there is electrostatic charge and spark jump possibility in line with instructions.
	A.2.3
	1.2
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	B.Y.5
	Applies necessary precautions to be taken for determined dangerous situations.
	A.3.1
	1.3
	P

	B.Y.7
	Applies emergency procedures peculiar to equipments used. 

	A.3.4
	1.3
	P

	B.Y.8
	Applies the exit and escape procedures in emergency cases.
	A.3.4
	1.3
	P

	B.Y.9
	Makes necessary selection and classifies for recovering recyclable materials.
	B.2.1
	2.2
	P

	B.Y.10
	Conserves dangerous and harmful wastes, by taking specified precautions in line with given instructions temporarily.
	B.2.2
	2.2
	P

	B.Y.11
	Keeps safely explosive, inflammable and dangerous materials.
	B.2.4
	2.2
	P

	B.Y.12
	Makes the appropriate hardware, material and equipment to be used against spills and leakages available.
	B.2.5
	2.2
	P


12UY0146-4/A2 QUALITY MANAGEMENT SYSTEM QUALIFICATION ITEM 
	1
	NAME OF QUALIFICATION UNIT
	Quality Management System

	2
	REFERENCE CODE
	13UY0146-4/ A2

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	03/04/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	Chemistry Laboratory Analyst (Level 4) National Vocational Standard - 10UMS0090-4

	7
	LEARNING OUTCOMES

	Learning Outcome 1:  Works in accordance with the quality management system.
Performance Criteria: 
1. Applies quality requirements of the work. 
2. Applies the technical procedures for quality maintenance. 
3. Controls the quality of the works done. 
4. Applies methods regarding elimination of detected nonconformities in the processes.
5. Prepares / gets prepared all the documentation within the scope of the quality management system during analysis process.



	8
	ASSESSMENT

	8 a) Theoretical Examination

	(T): The theoretical test for Unit A1 in the occupation titled Chemistry Laboratory Supervisor (Level 4) is performed according to the “Data” check list included in Annex 2. A question system of multiple-choice will be used in theoretical test.  For A2 unit, 5-10 questions will be asked.  Each question has equal point.  The candidate should score at least 60 %. The examination time per question is 1.5-2 minutes.  The exam questions will be designed, as to measure all success criteria in this unit. 

	8 b) Performance based Examination

	(P): In Chemistry Laboratory Supervisor (Level 4) occupation the examination for A2 unit depending on performance is carried out in application platform according to control list of “Capabilities and Competencies” taking place in Annex 2. Critical steps to succeed shall be specified in the checklist. Candidate should score at least 70% in overall examination in order to pass performance based examination, provided that s/he is successful in all of critical steps. The performance-based practice test time shall correspond to the real time under the laboratory conditions.

	8 c) Other Assessment related conditions

	The candidate must be successful at both exams described in this unit.  The candidate failing theoretical exam of this unit cannot take practical exam.  The candidate failing in practice exam of A1 unit is deemed to be unsuccessful in practice exam of A2 unit, as well. The candidate can take the test which he/she has failed within 1 year. However, in case of having a break more than 1 year, s/he has to take both examinations described in the unit, again. 

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	KİPLAS – TURKISH CHEMICAL, RUBBER, AND PLASTIC INDUSTRY EMPLOYERS UNION
Turkish Chemistry Industrialists’ Association (TKSD)

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA Chemistry, Petroleum, Rubber, and Plastic Sector Committee

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	03/04/2013-2013/26


13UY0146-4/A2 Quality Management System
Yayın Tarihi:03/04/2013 Rev. No:00
ANNEXES
ANNEX A2-1:  Information on Recommended Training to Earn a Qualification Unit
 Content of Training:  

1. Basic concepts and definitions of quality management system
2. Documentation and reporting in the quality management system
3. Electronic and mechanical measurement tools used in quality assurance,
4. Advertising and informational value of brand, publicity and quality mark
5. Basic knowledge on error and fault prevention
6. Good Laboratory Practices (GLP)
ANNEX A2-2:  Control list to be used in measurement and assessment of the Qualification unit
a) DATA
	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.1
	Explains the quality requirements related to the work.
	C.1.1- C.1.3
	1.1
	T

	BG.2
	Explains the technical procedures for maintaining the quality.
	C.2.1- C.2.3
	1.2
	T

	BG.3
	Lists the quality control operations for the works performed.
	C.3.1- C.3.3
	1.3
	T

	BG.4
	Explains the methods about elimination of detected nonconformities.
	C.4.1
- C.4.4
	1.4
	T

	BG.5
	Explains all the documentation operations within the scope of the quality management system during the analysis process.
	C.2.3
	1.5
	T


b) SKILLS & QUALIFICATIONS
	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.1
	Applies the quality requirements according to the instructions and plans in the process forms.
	C.1.1
	1.1
	P

	BY.2
	Applies the quality requirements according to the tolerances and deviations allowed in practice.
	C.1.2
	1.1
	P

	BY.3
	Applies quality assurance techniques according to the type of process to be carried out. 
	C.2.1
	1.2
	P

	BY.4
	Inspects suitability of adjustments made on machine, device, equipment or system for user guides and conditions in nationally /internationally accepted testing standards.
	C.3.2
	1.3
	P

	BY.5
	Supervises the conformity of the device or system maintained or repaired with the technical specifications.
	C.3.3
	1.3
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.6
	Keeps the records concerning the faults and failures determined during analysis.
	C.4.1
	1.4
	P

	BY.7
	Applies the procedures for error and failure recovery.
	C.4.3
	1.4
	P

	BY.8
	Fills in the quality form related to the work.
	C.2.3
	1.5
	P


	13UY0146-4/A3 CHEMICAL ANALYSIS OPERATIONS AND REPORTING OF THE RESULTS

	1
	NAME OF QUALIFICATION UNIT
	Chemical Analysis Operations and Reporting of the Results

	2
	REFERENCE CODE
	13UY0146-4/ A3

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	03/04/2013

	
	 B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	Chemistry Laboratory Analyst (Level 4) National Vocational Standard - 10UMS0090-4

	7
	LEARNING OUTCOMES

	Learning Outcome 1:  Makes business organization before analysis. 
Performance Criteria: 
1.1. Explains the concepts, terms about the occupation, machine, device, equipment and chemical substances by which the occupation shall be carried out.
1.2. Arranges workplace in accordance with analysis method to apply.
1.3. Programs his work according to workplace procedures, instructions, the production plan. 
Learning Outcome 2:  Validates calibration. 
Performance Criteria: 
2.1. Determines device to calibrate and prepares required equipment and material.
2.2. Prepares calibration validation conditions.
2.3. Performs calibration validation operations in accordance with instructions.
2.4. Calculates deviations from reference values.
2.5. Ensures being conducted of periodical maintenance of device. 

Learning Outcome 3:  Performs sampling operations. 
Performance Criteria: 
3.1. Selects sample vessel according to sampling instructions and characteristics of sample.
3.2. Informs the unit where sampling will be made and ensures being taken of required measures.
3.3. Takes and labels the sample.
3.4. Performs recording operations regarding sample.
Learning Outcome 4:  Makes preparations before analysis. 
Performance Criteria: 
4.1. Prepares devices, equipment, and materials according to sample definition, instructions, and analysis method.
4.2. Prepares chemicals and solutions to use.
4.3. Prepares homogeneous analysis sample to represent the sample.
4.4. Checks conformity of environment where analysis will be made. 

Learning Outcome 5:  Makes qualitative / quantitative analysis operations. 
Performance Criteria: 
5.1. Controls the sample visually and interprets the result.
5.2. Records and reports the results.


	5.3. Performs physical analysis operations.
5.4. Performs gravimetric analysis operations.
5.5. Performs volumetric analysis operations.
5.6. Performs instrumental analysis operations.
5.7. Compares experiment result with reference value to validate the experiment and keep records of the results.
5.8. Computes, interprets, and reports analysis results. 

Learning Outcome 6:  Performs storing witness sample. 
Performance Criteria: 
6.1. Labels the sample in accordance with instructions.
6.2. Follows storage periods by following conformity of storage conditions.
6.3.Ensures being disposed of samples whose storage period is exceeded. 

Learning Outcome 7:  Performes waste separation and storage operations. 
Performance Criteria: 
7.1. Classifies and lables laboratory wstes by determining chemical characteristics.
7.2. Records / gets recorded the wastes.
7.3. Stores the wastes in appropriate conditions.
7.4. Delivers the wastes to official under appropriate conditions.
7.5. Carries out the cleaning of equipment and work area at the end of work.


	8
	ASSESSMENT

	8 a) Theoretical Examination

	(T): The theoretical test for Unit A1 in the occupation titled Chemistry Laboratory Supervisor (Level 4) is performed according to the “Data” check list included in Annex 2. A question system of multiple-choice will be used in theoretical test.  Minimum 50 questions are asked for Unit A3. Each question has equal point.  The candidate should score at least 70 %. The examination time per question is 1.5-2 minutes.  The exam questions will be designed, as to measure all success criteria in this unit. 


	8 b) Performance based Examination

	(P): In Chemistry Laboratory Supervisor (Level 4) occupation the examination for A3 unit depending on performance is carried out in application platform according to control list of “Capabilities and Competencies” taking place in Annex 2. Critical steps to succeed shall be specified in the checklist. The candidate has to succeed 70% of the overall test provided that he/she shall succeed all the critical steps to be successful in the performance test. The performance-based practice test time shall correspond to the real time under the laboratory conditions.


	8 c) Other Assessment related conditions

	The candidate must be successful at both exams described in this unit.  The candidate failing theoretical exam of this unit cannot take practical exam.  The candidate failing in practice exam of A1 unit is deemed to be unsuccessful in practice exam of A2 unit, as well. Aday, başarı sağlayamadığı bölümün sınavına1 yıl içerisinde tekrar girebilir. However, in case of having a break more than 1 year, s/he has to take both examinations described in the unit, again. 


	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	KİPLAS – TURKISH CHEMICAL, RUBBER, AND PLASTIC INDUSTRY EMPLOYERS UNION
Turkish Chemistry Industrialists’ Association (TKSD)

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA Chemistry, Petroleum, Rubber, and Plastic Sector Committee

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	03/04/2013-2013/26


ANNEXES
ANNEX A3-1:  Information on Recommended Training to Earn a Qualification Unit
 Content of Training:  

1. Glossary and Terms Related To The Chemistry Laboratory
2. Chemicals, Machinery, Devices, Equipment and Apparatus Used In The Chemistry Laboratory
3. Work conditions of chemistry laboratory analyist
4. Laboratory Unit Operations
a. Safe Working In The Laboratory
b. Laboratory Equipment
c. Mass Measurement
d. Stereometry and Volume Calculations
e. Density and Viscosity
f. Mixtures and Segregation of Mixtures
g. Chemical Changes and Calculations In Chemical Reactions
h. Solutions
i. Percent and Molar Solutions
j. Normal and Molar Solutions
k. PPM and PPB
l. Dilution and Concentration of Solutions
m. Acids and Bases
n. Salts and Oxides
o. Gases and Their Specifications
5. Methods of Qualitative-Quantitative Analysis
a. Physical Controls and Physical Control Tests
b. Gravimetric analyzes
c. Gravimetric Analysis Conditions
d. Process Steps In Gravimetric Analysis
e. Gravimetric Factor
f. Error Sources In Gravimetric Analysis
g. Volumetric analysis
h. Phases of volumetric analysis
i. Preparation of Sample For Analysis
j. Indicator Selection
k. Preparation of Standard Solution
l. Adjustment Against Primary Standard Substance
m. Adjustment Against Secondary Standard Substance
n. Factor Detection
o. Titration and reverse titration
p. Back Titration
q. Equivalence Point
r. End Point
s. Requirements For All Titrations
t. Acid-Base Titrations
u. Precipitation Titrations
v. Complexometric Titrations
w. Redox Titrations
6. Enstrümantal Analizler
a. Enstrümantal Analizlerde Ön Hazırlık
b. Spectroscopy
c. Spectrophotometer
d. Atomic Absorption Spectrophotometer
e. Refractometry
f. Polarimetry
g. Chromatography
h. Potentiometry
i. Conductimetry
j. Colorimetry
7. Organic Chemistry
a. Aliphatic Hydrocarbons
b. Alcohols
c. Ethers
d. Aldehitler 7.5.Ketonlar
e. Carboxylic Acids
f. Nitro Aliphatic Compounds
g. Esters and Oils
h. Aromatic Compounds
8. Sampling
a. Sampling of Solids
b. Sampling of Liquids
c. Sampling of Gases
9. Chemical Kinetics and Reaction Rates
10. Heat of Reaction and Hess Law
11. Chemical Equilibrium
12. Solubility and Solubility Product
13. Weak Acid-Base Equilibrium and pH
14. Good Laboratory Practices (GLP)
15. Calibration
16. Assessment of Analysis Results
17. Laboratory Records
a. Reasons For Keeping Records In Laboratory
b. Record types
c. Preparing a report
18. Post Analysis Laboratory Cleaning
a. Laboratory Cleaning
b. Cleaning of Glass Materials
c. Cleaning of Other Materials
d. General Laboratory Controls
19. Atık Ayırma ve Depolama
a. Storage of Chemical Wastes
b. Storage of Liquid Wastes
c. Storage of Solid Wastes
d. Storage of Domestic Wastes
ANNEX A3-2: Check List To Be Used In Assessment & Evaluation of Qualification Unit
a) DATA
	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	B.G.1
	Explains the concepts, terms about the occupation, machine, device, equipment and chemical substances by which the occupation shall be carried out.
	-
	1.1
	T

	B.G.2
	Describes basic concepts.
	-
	1.1
	T

	B.G.3
	Explains how to use the machines, devices and equipments related to occupation.
	-
	1.1
	T

	B.G.4
	Explains methods of determination whether due dates of calibration of the devices have come or not.
	E.1.1 - E.1.4
	2.1
	T

	B.G.5
	Explains what suitable calibrator and/or standard substances/materials are for verifying calibration.
	E.2.1- E.2.3
	2.1
	T

	B.G.6
	Explains what the suitable conditions are for verifying calibration.
	E.3.1- E.3.5
	2.2
	T

	B.G.7
	Arranges the steps of calibration verification process in order.
	E.4.1- E.4.4
	2.3
	T

	B.G.8
	Finding average and standard deviation values of the results, explains how to make calculations of deviation from reference value.
	E.5.1- E.5.6
	2.4
	T

	B.G.9
	Arranges the processes to be carried out for determining periodical maintenance dates, follow-up and failure situations of device.
	E.6.1- E.6.4
	2.5
	T

	B.G.10
	Explains which specimen contained is suitable according to property of the sample and instruction.
	F.2.1
	3.1
	T

	B.G.11
	Explains how to determine whether sampling point is suitable for instruction and ISG.
	F.3.1- F.3.3
	3.2
	T

	B.G.12
	Arranges the points to be considered while taking, labeling and carrying the sample in order.
	F.4.1,
F.4.2, F.4.3
	3.3
	T

	B.G.13
	Explains which information should be written on sample label.
	F.5.1
	3.4
	T

	B.G.14
	Knows the issues to care when preparing devices, equipment, and materials. (Sample definition, instructions, and analysis method)
	G.1.1.- G.2.4
	4.1
	T


	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	B.G.15
	Arranges the steps of solution preparation processes in order.
	G.3.1- G.4.5
	4.2
	T

	B.G.16
	Arranges preparation processes of homogenous analysis sample in order.
	G.5.1- G.5.3
	4.3
	T

	B.G.17
	Arranges the steps of processes of sample controlling in order.
	H.1.1- H.1.6
	5.1
	T

	B.G.18
	Arranges recording the result and reporting processes in order.
	H.1.6
	5.2
	T

	B.G.19
	Explains the concepts of dimension, control, solubility, stability, sieve, melting point, boiling point, color, hardness, viscosity, concentration.
	H.2.1- H.2.8
	5.3
	T

	B.G.20
	Explains gravimetric analysis methods and processes.
	H.3.1- H.3.11
	5.4
	T

	B.G.21
	Explains how to do volumetric analyses (acid-base, sedimentation, complexometric, redox titrations, etc.).
	H.4.1- H.4.13
	5.5
	T

	B.G.22
	Explains instrumental analysis methods (refractometry, polarimetry, chromatography, potentiometry, conductimetry, colorimetry, spectroscopy etc.) .
	H.5.1- H.5.7
	5.6
	T

	B.G.23
	Arranges experiment verification process in order.
	H.6.1- H.6.5
	5.7
	T

	B.G.24
	Arranges calculation, interpretation and reporting processes of analysis results in order.
	H.7.1- H.7.3
	5.8
	T

	B.G.25
	Arranges labeling processes of the sample in order.
	I.1.1- I.1.5
	6.1
	T

	B.G.26
	Arranges controlling processes of suitability of storage conditions in order.
	I.2.1- I.2.5
	6.2
	T

	B.G.27
	Arranges removal processes of the samples whose preservation period expired from the environment in order.
	I.5.1- I.5.5
	6.3
	T

	B.G.28
	Arranges waste types that can be stored together with and without in order.
	J.1.1
J.1.2
J.5.1, J5.2
	7.1
	T

	B.G.29
	Arranges the steps of recording processes of the wastes in order.
	J.6.1- J.6.4
	7.4
	T

	B.G.30
	Arranges cleaning processes of equipment and work area that shall be done at the end of the work in order.
	D.3.1- D.3.4
	7.5
	T


b) SKILLS & QUALIFICATIONS
	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	B.Y.1
	Provides arrangement of working area according to work type and working method that is used.
	D.1.3
	1.2
	P

	B.Y.2
	Controls continuing works.
	D.2.2
	1.3
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	B.Y.3
	Does the works according to working program.
	D.2.4
	1.3
	P

	B.Y.4
	Determines whether calibration date of the device becomes due or not in line with device forms or labels.
	E.1.1
	2.1
	P

	B.Y.5
	For verifying the calibration, determines suitable calibrator and/or standard substance/material.
	E.2.1
	2.1
	P

	B.Y.6
	Customizes/ensures that the laboratory environment is customized for calibration verification (humidity, temperature, pressure, lighting, dust, vibration and etc.).
	E.3.1
	2.2
	P

	B.Y.7
	Makes calibration verification standards suitable for use.
	E.3.2
	2.2
	P

	B.Y.8
	Procures auxiliary equipments necessary for calibration verification, by controlling suitableness of them.
	E.3.3- E.3.4
	2.2
	P

	B.Y.9
	Carrying out calibration verification process specified in instruction, records the results.
	E.4.3- E.4.4
	2.3
	P

	B.Y.10
	According to results averages mean value and compares with reference value.
	E.5.1 - E.5.2
	2.4
	P

	B.Y.11
	By using calculation method given by instruction, finds standard deviation value and records it.
	E.5.3 - E.5.4
	2.4
	P

	B.Y.12
	In case of being unsuitableness in the results, searches for the reason of unsuitableness.
	E.5.5
	2.4
	P

	B.Y.13
	Prepares calibration verification report according to instructions.
	E.5.6
	2.4
	P

	B.Y.14
	Follows periodical maintenance process according to periodical maintenance plan.
	E.6.1
	2.5
	P

	B.Y.15
	Controls cleanness of device, equipment and materials.
	G.2.1
	4.1
	P

	B.Y.16
	Determines chemical substances to be used according to method.
	G.30.1
	4.2
	P

	B.Y.17
	Controls suitability and quantities of chemical substances.
	G.3.2- G.3.3
	4.2
	P

	B.Y.18
	Takes the reactive sensitively in terms of volume or weight.
	G.4.1
	4.2
	P

	B.Y.19
	Dissolves the reactive in appropriate dissolvent.
	G.4.2
	4.2
	P

	B.Y.20
	Determines solution storage box.
	G.4.3
	4.2
	P

	B.Y.21
	Labels the prepared solution with descriptive label.
	G.4.4
	4.2
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	B.Y.22
	Keeps the solution under storage conditions.
	G.4.5
	4.2
	P

	B.Y.23
	Controls whether temperature and moisture of the environment are in described values or not.
	G.6.1, G.6.2
	4.4
	T

	B.Y.24
	Prepares suitable control container for the sample.
	H.1.1
	5.1
	P

	B.Y.25
	For interconnected operation takes at least two samples to separate containers that can be monitored.
	H.1.2
	5.1
	P

	B.Y.26
	Prepares suitable conditions (light, fume cupboard, etc) for observation.
	H.1.4
	5.1
	P

	B.Y.27
	Determines physical condition of the sample visually.
	H.1.5
	5.1
	P

	B.Y.28
	Records and reports the results.
	H.1.6
	5.2
	P

	B.Y.29
	Prepares sample quantity according to experiment work instruction.
	H.2.1, H.2.2
	5.3
	P

	B.Y.30
	Designates for viscosity, concentration according to instructions.
	H.2.4, H.2.6
	5.3
	P

	B.Y.31
	Calculates the experiment result according to instructions.
	H.2.7
	5.3
	P

	B.Y.32
	Records the result.
	H.2.8
	5.3
	P

	B.Y.33
	Sets to zero the weighing machine.
	H.3.2
	5.4
	P

	B.Y.34
	Determines the tare, records the result of it.
	H.3.3
	5.4
	P

	B.Y.35
	Makes the containers to be used in experiment a fixed weighing position suitable for experiment conditions.
	H.3.4
	5.4
	P

	B.Y.36
	Weighs the sample in the quantity suitable for experiment instruction of the sample, records the sample quantity.
	H.3.1, H.3.5
	5.4
	P

	B.Y.37
	Goes on gravimetric analysis with drying, solving, sedimentation (centrifugation), filtration, washing, drying, burning and incineration according to experiment instruction.
	H.3.6
	5.4
	P

	B.Y.38
	Follows up waiting period necessary for experiment.
	H.3.7
	5.4
	P

	B.Y.39
	Puts the sample in desiccator by appropriate apparatus at the end of time.
	H.3.8
	5.4
	P

	B.Y.40
	Makes the experiment container fixed weighing position at the end of cooling time, records it by weighing.
	H.3.9
	5.4
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	B.Y.41
	Records the result by taking into consideration the unit and sensitivity.
	H.3.11
	5.4
	P

	B.Y.42
	For providing the sample with the concentration specified in instruction , dilutes the sample by determined solvent (dissolver).
	H.4.3
	5.5
	P

	B.Y.43
	Describes the sample solution by labeling it.
	H.4.4
	5.5
	P

	B.Y.44
	Takes from sample solution to erlenmayer flask in specified quantity.
	H.4.5
	5.5
	P

	B.Y.45
	Adds determined indicator to sample solution.
	H.4.6
	5.5
	P

	B.Y.46
	Fills in burette titration solution.
	H.4.7
	5.5
	P

	B.Y.47
	Records titration solution level in burette.
	H.4.8
	5.5
	P

	B.Y.48
	Titrates sample solution until turning point, by repeating the analysis with 3 parallel gets average value.
	H.4.9
	5.5
	P

	B.Y.49
	Records the quantity consumed during titration.
	H.4.10
	5.5
	P

	B.Y.50
	By taking into consideration the formula and units in the formula, makes a calculation..
	H.4.12
	5.5
	P

	B.Y.51
	Records the result.
	H.4.13
	5.5
	P

	B.Y.52
	Prepares working conditions of the device according to work instruction.
	H.5.2, H.5.3
	5.6
	P

	B.Y.53
	Carries out the sample experiment according to work instruction by using the device.
	H.5.1, H.5.4
	5.6
	P

	B.Y.54
	By taking three reading value from device, records average value.
	H.5.5
	5.6
	P

	B.Y.55
	Calculates the result of the experiment according to instruction.
	H.5.6
	5.6
	P

	B.Y.56
	Records the result of the experiment by taking into consideration the unit and sensitivity.
	H.5.7
	5.6
	P

	B.Y.57
	Prepares standard substance according to relevant work instruction.
	H.6.1, H.6.2
	5.7
	P

	B.Y.58
	Performs an experiment by accepting standard substance as sample.
	H.6.3
	5.7
	P

	B.Y.59
	Compares experiment result with reference value.
	H.6.4
	5.7
	P

	B.Y.60
	Keeps comparing and verification records.
	H.6.5
	5.7
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	B.Y.61
	Compares target value with analysis result.
	H.7.1
	5.8
	P

	B.Y.62
	Records the result of analysis and transmits it relevant units.
	H.7.3
	5.8
	P

	B.Y.63
	Separates the wastes according to their features, puts them in suitable containers.
	J.1.1, J.1.2
	7.1
	P

	B.Y.64
	Fills in waste label and labels the container.
	J.2.1- J.2.4
	7.1
	P

	B.Y.65
	Fills in the form regarding waste.
	J.3.2
	7.2
	P

	B.Y.66
	Describes the information filled in the form to the system, records the wastes.
	J.4.1
	7.2
	P

	B.Y.67
	Conserves the wastes under suitable conditions.
	J.5.1, J.5.2
	7.3
	P

	B.Y.68
	Arranges and cleans working area.
	D.3.1
	7.5
	P

	B.Y.69
	Cleans the device, equipment and machines that are used at the end of the work.
	D.3.2
	7.5
	P

	B.Y.70
	Exercises due care during usage of dangerous substances in terms of occupational health and safety and storages the risky substances in registered areas in a suitable way.
	D.3.3
	7.5
	P

	B.Y.71
	Leaves the working area in a suitable way for the processes to be carried out afterwards.
	D.3.4
	7.5
	P
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	NAME OF QUALIFICATION UNIT
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	2
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	3
	LEVEL
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	4
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	5
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	6
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	Chemistry Laboratory Analyst (Level 4) National Vocational Standard - 10UMS0090-4

	7
	LEARNING OUTCOMES
	

	Learning Outcome 1:  Performs chemical analysis of raw materials prior to manufacturing. 

Performance Criteria: 
1.1. Selects sample vessel according to sampling instructions and characteristics of sample.
1.2. Takes sample so as to cover whole shipping.
1.3. Makes preparation in accordance with characteristics of raw material (solid, powder, liquid).
1.4. Makes required analyzes for powder raw materials (filling materials).
1.5. Makes required analyzes for solid and liquid raw materials.
1.6. Gives approval if measurement results are suitable to reference value. 

Learning Outcome 2:  Performs chemical analyzes during production process. 
Performance Criteria: 
2.1. Makes uncrushed grain control after dispersion. 
 2.2. Performs all analyzes specified in control cards for product.
 2.3. Gives approval if measurement results are suitable to reference value.
2.4. If measurement results are not appropriate (to reference value) repeats all analyzes by adding required additives.
Learning Outcome 3:  Carries out color control. 

Performance Criteria: 
3.1. Controls color of sample pressed onto sample card visually and by means of color spectrophotometry.
3.2. If color is not appropriate makes / ensures paste addition.
3.3. Repeats color control and gives approval if the color is appropriate.
Learning Outcome 4:  Makes R&D chemical analyzes in dye manufacturing. 
Performance Criteria: 
4.1. Makes performance tests in process of designing new product or developing current product.
4.2. Makes qualitative and quantitative analyzes of dye sample.

	8
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	8 a) Theoretical Examination

	(T): The theoretical test for Unit A1 in the occupation titled Chemistry Laboratory Supervisor (Level 4) is performed according to the “Data” check list included in Annex 2. A question system of multiple-choice will be used in theoretical test.  At least 30 questions shall be asked for B1 item. Each question has equal point.  Candidate should score at least 70%. The examination time per question is 1.5-2 minutes.  The exam questions will be designed, as to measure all success criteria in this unit. 



	8 b) Performance based Examination

	(P): In Chemistry Laboratory Supervisor (Level 4) occupation the examination for A1 unit depending on performance is carried out in application platform according to control list of “Capabilities and Competencies” taking place in Annex A12. Critical steps to succeed shall be specified in the checklist. Candidate should score at least 70% in overall examination in order to pass performance based examination, provided that s/he is successful in all of critical steps. The performance-based practice test time shall correspond to the real time under the laboratory conditions.

	8 c) Other Assessment related conditions

	The candidate must be successful at both exams described in this unit.  The candidate failing theoretical exam of this unit cannot take practical exam.  The candidate failing in practice exam of A1 unit is deemed to be unsuccessful in practice exam of A2 unit, as well.
The candidate can take the examination for the parts where he/she failed within 1 year, again.  However, in case of having a break more than 1 year, s/he has to take both examinations described in the unit, again. 
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ANNEXES
EK B1-1: Information on Recommended Training to Earn a Qualification Unit
 Content of Training:  

1. Dye
a. Dye Types
b. Dyes According to Rust-Prevention Characteristics
c. Dyes According to State of Desiccation
d. Dyes According to State of Thinning
e. Dyes According to Influences on Human
f. Dye Types According to its Transporter
g. Dye Types According to Usage Area
2. Dye Structure
3. Raw Materials of Dye
a. Binders (Resins)
b. Pigments
c. Extenders
d. Additives
e. Solvents
4. Characteristics of Dye and Tests Used in Determination of These Characteristics
a. Characteristics of Wet Paint and Relevant Tests
b. Viscosity and Viscosity Tests
c. Wet Paint Concentration Test
d. Concept of Solid Matter and Solid Matter Tests
e. Flash Point and its Determination
f. Rate and Determination of Pigment/Binder (P/B)
g. Stability of Wet Paint and Accelerated Wet Paint Tests
h. Crushing Fineness and Crushing Fineness Test
4.2. Rubbing Test
a. Compatibility Tests
b. Dry Film Features and Relevant Tests
c. Adhesion Tests
d. Hardness Concept and Hardness Tests
e. Tests of Characteristics of Elasticity and Toughness
f. Scratch and Erosion Resistance Tests
g. Characteristics and Determination of Visual Film
h. Resistance Tests to Chemicals
i. Water and Moisture Resistance Tests
4.3. Other Tests in the Paint
a. Paint Defects: Reasons, Preventing, Correction
b. Color in the Dye
c. Basic Color and Supplements
d. Colors and Lights
e. Three Basic Elements for Color Phenomenon
f. Electromagnetic Radiation Types
g. Natural Spectrum Reflection-Absorption
h. Color Forming
i. Components of White Light
j. Influence of Light on Color
k. Metamerism
l. Influence of Color on Human
m. Measurement of the Color
n. Color Circles
o. Color systems
p. Tristimulus Values
q. Color Tone, Purity, Openness
r. Color Reading Device
s. Color Evaluation by Device and Human Perception
ANNEX A3-2: Check List to Be Used In Assessment & Evaluation of Qualification Unit
a) DATA
	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.1
	Arranges the points to be considered while determining the sample container in order.
	F.1.1- F.2.2
	1.1
	T

	BG.2
	Describes sampling process steps.
	F.4.1- F.4.3
	1.2
	T

	BG.3
	Knows the issues to care when preparing devices, equipment, and materials. (Numune tanımı, talimat ve analiz yöntemi)
	G.1.1.- G.2.4
	1.3
	T

	BG.4
	Arranges the steps of solution preparation processes in order.
	G.3.1- G.4.5
	1.3
	T

	BG.5
	Arranges preparation processes of homogenous analysis sample in order.
	G.5.1- G.5.3
	1.3
	T

	BG.6
	Explains granule size, color control, oil and water absorption, structural analysis, determination of moisture, sieve test and visual control processes for powder raw materials (packing materials) .
	-
	1.4
	T

	BG.7
	Explains solid matter designation, cloud point, melting point, active substance quantity, PH, structural analysis and visual control analysis processes for solid raw materials (additives).
	-
	1.5
	T

	BG.8
	Explains solid matter designation, cloud point, melting point, active substance quantity, PH, structural analysis, refractive index, concentration, boiling point, viscosity, acid number, iodine number, visual control, flash point and % determination of water for liquid raw materials (additives).
	-
	1.5
	T

	BG.9
	Arranges controlling processes of suitability of measurement results for prescription (reference value) in order.
	H.6.4
	1.6
	T

	BG.10
	Explains how to control uncrushed grain after dispersion.
	-
	2.1
	T

	BG.11
	Explains how the processes of viscosity, concentration, pH and drying control, hiding power, brightness and pattern control are carried out to the product.
	-
	2.2
	T

	BG.12
	Arranges controlling processes of suitability of measurement results for prescription (reference value) in order.
	H.6.4
	2.3
	T

	BG.13
	If the measurement results are not suitable for prescription (reference value) ; arranges additional processes such as water, thickener, anti-foam, ammonia, siccative, etc. in order.
	-
	2.4
	T

	BG.14
	Explains it is necessary to repeat the processes of viscosity, concentration, pH and drying control, hiding power, brightness and pattern control after the additions.
	-
	2.4
	T

	BG.15
	Arranges visually controlling processes of color of the sample according to performance index of H.1.4 and H.1.5 of UMS in order.
	H.1.4
H.1.5
	3.1
	T

	BG.16
	Explains controlling processes of color of the sample by color spectrophotometry.
	-
	3.1
	T


	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.17
	Explains making pastry addition and that it is necessary to recontrol in cases of yellowness-blueness, redness-greenness, dirtiness-whiteness in the color.
	-
	3.2, 3.3
	T

	BG.18
	Explains performance tests applied in new product design and development of existing product (rubbing resistance, UV resistance, storage -stability, hardness, alkali resistance, film forming feature, freezing resistance, resistance to heat, viscosity, concentration, pH and drying control, hiding power, brightness, design control).
	-
	4.1
	T

	BG.19
	Explains qualitative and quantitative analyses applied on dye sample.
	-
	4.2
	T


b) SKILLS & QUALIFICATIONS
	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.1
	Selects suitable sample container according to being solid, liquid, gas, dangerous material, dust, granule of the sample.
	F.2.1
	1.1
	P

	BY.2
	Provides cleanness and suitability of the sample for the conditions.
	F.2.2
	1.1
	P

	BY.3
	Takes the sample homogeneously according to its characteristics.
	F.4.1
	1.2
	P

	BY.4
	Labels the sample container with the label including necessary information (name, code, time, date etc.).
	F.4.2
	1.2
	P

	BY.5
	Carries the sample in accordance with rules specified in work instruction.
	F.4.3
	1.2
	P

	BY.6
	Controls cleanness of device, equipment and materials.
	G.2.1
	1.3
	P

	BY.7
	Cihaz ve
ekipmanların çalışır durumda olup olmadığını kontrol eder.
	G.2.3
	1.3
	P

	BY.8
	Determines chemical substances to be used according to method.
	G.30.1
	1.3
	P

	BY.9
	Controls suitability and quantities of chemical substances.
	G.3.2- G.3.3
	1.3
	P

	BY.10
	Takes the reactive sensitively in terms of volume or weight.
	G.4.1
	1.3
	P

	BY.11
	Dissolves the reactive in appropriate dissolvent.
	G.4.2
	1.3
	P

	BY.12
	Determines solution storage box.
	G.4.3
	1.3
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.13
	Labels the prepared solution with descriptive label.
	G.4.4
	1.3
	P

	BY.14
	Keeps the solution under storage conditions.
	G.4.5
	1.3
	P

	BY.15
	For making the sample homogeneous selects either mixing or blending methods.
	G.5.1
	1.3
	P

	BY.16
	Provides appropriate apparatus according to chemical structure of the sample.
	G.5.2
	1.3
	P

	BY.17
	Makes the sample homogeneous by selected apparatus.
	G.5.3
	1.3
	P

	BY.18
	Controls whether suitability of chemical analysis environment is in described values or not.
	G.6.1- G.6.2
	1.3
	P

	BY.19
	Performs granule size, color control, oil and water absorption, structural analysis, determination of moisture, sieve test and visual control for powder raw materials (packing materials) according to instruction.
	-
	1.4
	P

	BY.20
	Performs solid matter designation, cloud point, melting point, active substance quantity, pH, structural analysis and visual control for solid raw materials (additives) according to instruction.
	-
	1.5
	P

	BY.21
	Performs solid matter designation, cloud point, melting point, active substance quantity, pH, structural analysis, refractive index, concentration, boiling point, viscosity, acid number, iodine number, visual control, flash point and % determination of water for liquid raw materials (additives) according to instruction.
	-
	1.5
	P

	BY.22
	Compares experiment result with reference value.
	H.6.4
	1.6
	P

	BY.23
	Performs uncrushed granule control in accordance with instruction after dispersion.
	-
	2.1
	P

	BY.24
	Performs viscosity, concentration, pH and drying control, hiding power, brightness and pattern according to instruction to product.
	-
	2.2
	P

	BY.25
	Controls suitability of measurement results for prescription (reference value).
	H.6.4
	2.3
	P

	BY.26
	If the measurement results are not suitable for prescription (reference value) ; carries out additional processes such as water, thickener, anti-foam, ammonia, siccative, etc. in accordance with experiment instruction.
	-
	2.4
	P

	BY.27
	Repeats the processes of viscosity, concentration, pH and drying control, hiding power, brightness and pattern control after the additions in accordance with experiment instruction.
	-
	2.4
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.28
	Prepares suitable conditions (light, fume cupboard, etc) for observation.
	H.1.4
	3.1
	P

	BY.29
	Determines physical condition of the sample visually.
	H.1.5
	3.1
	P

	BY.30
	Controls color of the sample by color spectrophotometry.
	-
	3.1
	P

	BY.31
	Makes pastry addition and recontrols in cases of yellowness-blueness, redness-greenness, dirtiness-whiteness in the color .
	-
	3.2, 3.3
	P

	BY.32
	Carries out performance tests (rubbing resistance, UV resistance, storage stability, hardness, alkali resistance, film forming feature, freezing resistance, resistance to heat, viscosity, concentration, pH and drying control, hiding power, brightness, design control) in accordance with experiment instruction.
	-
	4.1
	P

	BY.33
	Performs binding rate, filling rate, granule size analysis in accordance with experiment instruction.
	-
	4.2
	P


QUALIFICATION ANNEXES
ANNEX 1:  Qualification Items
13UY0169-4/ A1 Occupational Health and Safety, Environmental Protection 

13UY0146-4/A2 Quality Management System
13UY0146-4/A3 Chemical Analysis Operations and Reporting of Results 

13UY0146-4/B1 Chemical Analysis Operations in Dye Manufacturing
ANNEX 2:  Terms, Symbols and Abbreviations
ABSORBANT: Absorbent,
ANALYSIS: Determining the identification and amount of or some of the complex compounds included in a material,
ACID: Compounds generating the hydrogen ion to the aqueous solutions,
WASTE:  Any substance released into the environment as a result of any activity, 
BASE: Compounds generating the hydrogen ion to the aqueous solutions,
COMPOUND: The substance featuring new specifications resulting from a combination of minimum two types of elements in given ratios,
PAINT: Herhangi bir nesneye renk vermek için veya koruma amaçlı olarak uygulanan kaplamayı,
RESIDUE (PRECIPITATE): The solid sinking to the bottom of the liquid as a result of precipitation process,
SOLUTION: The homogeneous mixture, dilution, solution generated by one or more liquids or solids dissolving in a dissolvent,
SOLVENT (DISSOLVENT): The substance dissolving a substance without changing its chemical structure,
TARE: Mass of the package or vessel weighed for net mass determination of the material; mass used in the analytical chemistry to neglect the vessel mass,
DEIONIZED WATER (DEMINERALİZED WATER): Deionized (demineralized) water derived by processing of potable water through the anionic and cation exchanger,
TEST: The study which is carried out under controllable conditions for proving a hypothesis based on determination of certain qualifications, measurement and comparison of certain quantities,
DILUTION (CONCENTRATION): Amount of material dissolved in a certain weight or volume of solution,
DISTILLATION: Process of separating component substances from liquid mixtures through vaporization and condensation, based on different volatility (vaporization point) of components in the mixture,
DİSTİLE SU (DAMITIK SU): Water prepared through distillation under normal conditions or vacuum based on the deionized water or drinking water,
MILESTONE: The point at which the color of the indicator changes to determine the equivalence point in the titration process,
SIEVE ANALYSIS: The separation of powder or granulated chemical substance by titration through sieves of which pinholes are dwindling for determination of granule sizes of the chemical material,
ELEMENT: Pure substances which are made of the same kind of atoms, inseparable to basic or different substances other than itself by physical and chemical means,
INSTRUMENTAL ANALYSIS: The analysis method carried out by using a device,
EQUIVALENCE POINT: The point at which the calibrated material consumes the titrated material fully in a titration process,
FIRING: The process of burning, ashing in the kiln,
GRAVIMETRIC ANALYSIS: The method of quantitative analysis including full drying, firing and measuring after the material itself or its appropriate compound is fully precipitated from a solution and transformed into residue or other heat resistant compound,
TARGET VALUE: The requested value,
HETEROGENEOUS: The heterogeneousness of material dispersion and specifications,
HOMOGENEOUS: The homogeneousness of material dispersion and specifications, 

ISCO:  International Standard Classification of Occupations.
INDICATOR: Chemical substance coloring within different pH ranges according to its chemical structure or substances used for determining an equivalence point or the closest point to equivalence point in a titration,
ISG (WHS):  Occupational health and safety,
CALIBRATOR: The substance for adjusting the devices to a reference value,
CALIBRATION:  Series of assays used for measuring the accuracy of the other measurement and testing device, determining the deviations and documenting by using the measurement standard or system of which accuracy is known under given conditions,
MIXTURE: The product derived by mixing one or more compounds in any ratios,
BOILING: The rapid vaporization of a liquid, which occurs when a liquid is heated to its boiling point, the temperature at which the vapor pressure of the liquid is equal to the pressure exerted on the liquid by the surrounding environmental pressure,
BOILING POINT: The temperature at which the vapor pressure of the liquid equals the pressure surrounding the liquid and the liquid changes into a vapor,
PERSONAL PROTECTIVE EQUIPMENT (PPE):  All kinds of tools, instruments, appliances and devices which are worn, put on or hold by the worker and which protect the worker from one or more hazards arising from the work and effect the health and safety of the worker, and which are designed to suit such purpose,
LABORATORY LABORATORY The facility enabling controlled chemical analyses, tests and assays,
BLANK TEST: The sample with unknown composition other than the person supplying the sample for testing the validation of measurement process in the chemical analysis,
DRYING: Process of separating humidity built in the liquids and solids , crystalized water, water absorbed within molecules and micella by heat or vacuum plus heat treatment or humidity in the solids, liquids and gases by using some auxiliary materials,
HUMIDITY: Water vapor in the air, damping in the substances,
QUANTITATIVE ANALYSIS: The analysis method used for determining the concentration of components in a substance,
QUALITATIVE ANALYSIS: The analysis method used for identifying a substance, 

SAMPLE: The smallest portion, piece or segment of a substance that is representative as a whole, 

MEASUREMENT: Quali-quantitative separations between objects and specifications by using a measurement device,
P:  Practice test,
BLENDING: Process of mixing materials,
SPARKLING: Flaring, glittering,
STRIPPER: Degree of acidity, alkalinity (0-7 acidic, 7 neutral, 7-14 basic/alkaline),
PREPARATION: Chemical compounds prepared before using in the analyses and tests,
REACTIVE: Substance which ensures a chemical reaction,
REFERENCE RANGE: The range of results of analyses carried out under the given conditions according to the substances/materials with predetermined specifications which can be sampled or taken as the basis,
RISK:  The accumulation of electrical charge on the surface of the object.
RISK ASSESSMENT:  Activities carried out for detection of hazards present in or to be imported to the workplace, analyzing and grading factors causing such hazards to become risks and risks arising from the hazards and deciding on the control measures,
FIXED WEIGHING: Procedures of weighing a pure substance as in its purest and dry form,
CENTRIFUGING: Separation and clarification of particles (solid particles) present in liquids or liquids with different densities and hard to mix by using centrifuges,
STANDARD (REFERENCE) SUBSTANCE/MATERIAL: Substance/material with predetermined specifications and which can be sampled or taken as the basis,
FILTRATION: The process of separation of solids from fluids (liquids or gases), clarifying the solution or obtaining a pure liquid product by interposing a medium through which only the fluid can pass like fabric, paper, plastic, porcelain and etc.,
T:  Theoretical test,
BLANK SAMPLE: Sample taken from the original sample to be stored,
DANGER:  Potential of damage or injury likely to affect the worker or work place and likely to exist in the workplace or to be caused externally, 
REACTION: The state of interacting substances,
TEST: Experiment
TEST METHOD: The test method,
TITRATION: Slow addition of one solution of a known concentration (called a titrant) to a known volume of another solution of unknown concentration until the reaction reaches the equivalence point,
SALT: any chemical compound formed from the reaction of an acid with a base, with all or part of the hydrogen of the acid replaced by a metal or other cation,
NOS: National Occupational Standard,
VISCOSITY: A quantity expressing the magnitude of internal friction in a fluid, as measured by the force per unit area resisting uniform flow,
VOLUMETRIC ANALYSIS: A form of chemical analysis using standard solutions for the estimation of the particular constituent present in solution by titrating the one against a known volume of the other,
DETERMINATION OF DENSITY: determining density of material by using different analysis methods.
ANNEX 3:  Ways of Horizontal and Vertical Progressing in the Occupation -
Meslekte dikey ilerleme yolları; Kimya Laboratuvarı Sorumlusu (Seviye 5)'tir.
ANNEX 4:  Assessor Criteria
The assessors who shall have knowledge in assessment & evaluation shall meet one of the following criteria in minimum:
1. Shall be a graduate of at least one of the Departments of Chemistry, Chemistry Teaching, Chemical Engineering of Universities and shall have minimum 3 years of experience in the occupation of Chemistry Laboratory Supervisor,
2. Shall be a graduate of at least one of the Departments of Chemistry, Chemistry Teaching, Chemical Engineering of Universities and shall have minimum 3 years of experience in teaching,
3. Shall be a graduate of the Department of Chemistry of the Vocational School and shall have minimum 5 years of experience in the occupation of Chemistry Laboratory Supervision.
The assessors who has at least one of the abovementioned qualifications and shall be assigned in the assessment & evaluation process shall be provided with the training on occupational qualification system, national occupational qualification(s) in which the person shall be assigned, related national occupational standard(s), assessment & evaluation and quality assurance in assessment & evaluation by the relevant authorized bodies.












