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Sample Extraction Technique for Analysis
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Qualitative and quantitative analysis, accuracy, precision, recovery, preservation of samples; principle of
extraction, extraction of semivolatile organic compounds organics from liquids, extraction of semivolatile organic compounds
organics from solid matrices, extraction of volatile organic compounds from solids and liquids
721-511 madnnzilagfinsesile 3(2-3-4)

Instrumental Analysis
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Analysis of samples by using advanced chemical instruments in spectroscopy, chromatography, electrochemistry
and related techniques; problems and solution of data analysis; conducting research on small project
721512 upauazanialnsininnsiil 3(2-3-4)

Gas and Liquid Chromatography
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Theory and practices of chromatographic technique emphasizing on capillary gas chromatography, high
performance liquid chromatography and applications of chromatography with other techniques including gas
chromatography-mass spectrometry and liquid chromatography-mass spectrometry
721-513  Fsmaeadnlnsalnd 2(2-0-4)

Spectroscopic Methods
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Techniques in spectrophotometry including atomic absorption spectroscopy, emission spectroscopy,
chemiluminescence, phosphorescence, light scattering and reflection
721-514  MsWeUIEMIIAIIZH 1(1-0-2)

Analytical Methods Development
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Development of new techniques in analytical chemistry emphasizing on technique development and validation
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Physical Methods for Characterization
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Physical techniques for characterization of materials including diffraction and scattering of X-ray, photoelectron
emission and Raman scattering; various techniques for surface and morphology characterization e.g., reflection of infrared
ray, scanning electron microscope, transmission electron microscope, including thermal analysis and synchrotron light
technique
721-516 ms‘imiwﬁmamﬁémnﬂﬁﬂu 3(3-0-6)

Environmental Chemical Analysis
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Overviews of environmental chemical analysis processes including sampling, preservation and preparation of
sample, sampling apparatus, problems of sample analysis by chemical methods and by using advanced chemical instruments
and their solutions, data management and result report
721-517 malulagmani 3(3-0-6)

Chemical Technology
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Principle of chemical technology, production processes, separation techniques, synthesis, chemical characterization
in industry, safety in industry, quality system and field trip
721-518 %ﬂmmﬂémmwyaﬁmz 2(2-0-4)

Free Radicals Science
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Principle of free radicals, source of free radicals, type of free radicals; principle of antioxidation, antioxidants role,
type of antioxidants, role of antioxidants to human health, mechanism of antioxidants, antioxidants assay, Inhibitory
Concentration (IC50)
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Special Topics in Applied Analytical Chemistry
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Discussion of interested problems or current issues in applied analytical chemistry to create experience and new
integrated ideas in applied analytical chemistry
721521 Tndnendanadon 3(3-0-6)

Environmental Toxicology
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Environmental pollution, source and type of pollutants in the environment, prediction of fate and behavior of
toxicants in the environment, chemical toxicity, toxicity testings of chemicals, in situ biological monitoring; biological
detoxication; bioconcentration; biomarkers and environmental risk assessment
721522 maluladFanmaanadon 3(3-0-6)

Environmental Biotechnology
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Principle and biotechnological processes; applications of biotechnology on management of environmental
problems; bioremediation; bioprocesses in wastewater treatment; case study of environmental management
721-523 uamazmqﬁmmm% 3(3-0-6)

Soil and Water Pollution
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Overview of principle and application of soil science emphasizing on an interaction between soil and water,
aquatic chemistry and minerization, soil minerals, chemical surface properties and behavior of minerals, soil electrochemistry
and kinetics; pollution control of agricultural chemicals and soil erosion; colloid and its transport in soil; technology for
control of quality measurement and management procedures of chemical pollutants; and treatment methods
721-524  NANIITNEIDINA 3(3-0-6)

Air Pollution
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Sources of air pollution; physical, chemical and biological properties of air, impact of air pollutants on human and
environment; analysis and detection of air pollutants; management planning, prevention and control of air quality
721-525 malulagmsidatazmsdamsvazyades 3(3-0-6)

Solid Waste Treatment Technology and Management
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Sources, types, quantity and physical, chemical and biological properties of solid waste and hazardous waste;
impact on the environment; solid waste management at source; collection, transportation, separation and recycling of solid
waste; solid waste treatment; sanitary landfill; composting; incineration; pollution control and environmental impact
monitoring; law and policy on solid waste management
721-526 malulaguazMIIAMIVOUTLOUATIE 3(3-0-6)

Hazardous Waste Technology and Management
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Definition, classification and sources of hazardous wastes; regislations related to hazardous wastes, transport of
contaminated substances in environment; current management practices including environmental audits, waste minimization,
recovery and recycling, operations in industry, storing and transportation, decision making and assessing of hazardous waste
sources; integrated risk assessment; hazardous waste treatment and disposal technology; physical, chemical and biological
processes, thermal methods, stabilization and solidification, land disposal by landfills, and contaminated site remediation
721527 masdszfunansznutazanuEsaduianadon 3(3-0-6)

Environmental Impact Assessment and Risk Assessment

wsnmstaznszuumsdsziliunanssnudunadey midanmasivaeunanszny melsziduandes
NNATIAY A150UATIY ATHY HazQIANEAIN 9 msdszfiuanuesediuiuszuy %ﬁﬂWQQiqggaxwwagau@iauqyﬁ
wazszuving mslddrimunlunmsinnzdramsdszfuanuded iemsdadulelumsnasnsaauas
fostunuides msfidausmvesguaulumssamsanudsimadunaden

Principle and process of environmental impact assessment; environmental monitoring, risk assessment of
chemicals, hazardous substances, toxicants and accidents; direct and indirect integrated risk assessment for humans and
ecological systems; use of biomarkers in environmental impact assessment to decision making of risk reduction and
protection; public participation on environmental risk assessment
721528 maluTadmsthiiamadanaden 2(2-0-4)

Environmental Remediation Technology
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Overview of techniques widely used in remediation of contaminated sources emphasizing on theory, application
and limitation of utilization of appropriate technology; discussion of examples of contaminated source remediation and new
techniques for environmental remediation
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Wastewater Treatment Technology
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Municipal and industrial wastewater characteristics, physical, chemical and biological parameters in wastewater,
physical and chemical treatment units; biological reactors design in wastewater treatments, anaerobic wastewater treatment;
advance wastewater treatments, case study in major national and regional industries
721-530 malulagmsdesaaslSema 3(3-0-6)

Anaerobic Digestion Technology
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Status and perspectives of biogas production; anaerobic digestion process principle; thermodynamic and kinetic in
anaerobic digestion system; substrate characterization; biomethane production potential; anaerobic digestion technologies; co-
substrate, two-stage, solid state anaerobic digestion; reactor design, case study in major national and regional industries
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Modification of Natural Rubber and Applications
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Chemical structure of natural rubber; chemical modifcation of natural rubber e.g., hydrogenation, halogenation,
cyclization, epoxidation and maleinization; preparation of liquid natural rubber and deproteinized rubber including novel
techniques for chemical modification; and application of various modified rubber latex
721-532  Inenenansnoainos 3(3-0-6)

Polymer Science
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Concepts for polymer science, structure, properties and application; condensation and addition polymersations as
well as atom-transfer addition radical polymerisation (ATRP), reversible addition-fragmentation chain transfer (RAFT)
polymerisation and click polymerization
721-533  WoAINBSADAADEA 3(3-0-6)

Polymer Colloids

ANuvINguAzANLd Ry YeInoawesoaaesd YA uaznszuumsild wSeunedwosnoaaoed
na'lnmsinaeynIANeapINBAAREA ANUIADNETVBINDAIDINBAADES IATIET NFUTIULAZMIATINANHULIANE

a ¢ ¢ a s g & v - QY a ¢ 3
VDNNDAUNDINDADYA Waamesmmﬂcﬂumqmsm 5’3111/Nf‘|15‘]J53QﬂﬂalalfW’t‘)mili’J'iaHﬂﬂcﬁiuﬂWﬂQﬂﬁTﬂﬂiiM



Definition and the importance of polymer colloids, polymerization and preparation process of polymer colloids,
formation mechanism of polymer colloid particle, stability of polymer colloids, morphology and charcterization of polymer
colloids, commercial polymer latexes including their industrial application
721-534  Yaqwedmestamm 3(3-0-6)

Biopolymer Materials
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Overview of plant polymers; plant proteins, plant oil, starch and cellulose fiber; plant polymer processing,
chemical modification methods of plant polymers and their applications; composites foams, biodegradable polymers,
adhesives and coating materials
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Environmental Management and Safety Standards
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Principles and importance of environmental management standards; occupational health and safety management
standards; identification and assessment of safety risk and environmental hazards; occupational safety; occupational health
and safety law and policy; ethics for safety engineering and environmental management
721-536  MIsPANIIAIS VB 3(3-0-6)

Carbon Management
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Cycle of greenhouse gases; types and units for carbon emission measurement; assessment of carbon emission
performance; carbon monitoring; carbon emission reduction and compensation; life cycle assessment of products; carbon
label; carbon footprint calculation; greenhouse gas emission standards; industrial carbon management
721-537  MIAAMANUBZAIUANMIHAAURATINN 3(3-0-6)

Biogas Production Process Monitoring and Control
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Process parameters; microbial community analysis; kinetic and reactor model, process simulation and

optimization, monitoring and control in biogas process, case study in major national and regional industries
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Biogas Upgrading and Utilization
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Biogas upgrading technologies and designation, pressures swing adsorption, absorption, membrane technology,
new developments in upgrading technology; biogas utilization as upgraded biogas, biomethane, combined heat and power
system, gas to liquid process and other, case study in major national and regional industries
721-539  dedimymanaliladadunadon 3(3-0-6)

Special Topics in Environmental Technology
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Discussion of interested problems or current issues in environmental technology to create experience and new
integrated ideas in environmental technology
721-541  1ANVDINANH UNTITHBIA 3(3-0-6)

Chemistry of Natural Products
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Structures and biosynthetic pathways of various natural products including lipids, phenolics, carbohydrates, amino
acids, alkaloids and terpenes; purification, structural elucidation by spectroscopy; synthesis and bioassay of some interesting
natural products
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Functional Foods and Nutraceuticals
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Definition, benefit and important role of functional foods and nutraceuticals; sources, chemical properties,
bioactivity and processing technology of functional foods and nutraceuticals such as probiotics, prebiotics, antioxidants,
dietary fibers, vitamin and mineral fortifying foods; examples of functional foods and nutraceuticals production from
agricultural products and local plants in southern Thailand
721-543  MSHAAMIAANTININ 3(3-0-6)

Bio-chemicals Production
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Introduction to bioeconomy industry, biomass in Thailand, biorefinery and bio-based platform for bio-chemicals
production; introduction to metabolic pathways and metabolic engineering in biochemicals production; lignocellulosic
materials, pretreatment technology and inhibitions; biochemicals from yeasts, bacteria and photosynthetic microorganisms
and potential bio-chemicals in Thailand; bio-chemicals production process
721-544  1n¥ive9EN 3(3-0-6)

Medicinal Chemistry
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Medicinal chemistry concepts, organic aspects of drug design and development, various class of drugs,
physicochemical principles of drug action, drug action mechanism, molecular basis of drug action, chemical structure related
to drug action, herbal medicine
721-545 ‘iwﬂmmﬂ%m‘%mi’rmn 3(3-0-6)

Cosmetic Science
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Type of cosmetic products, hair and skin care products, makeup products, fragrances, type of raw materials and
natural products, importance and their applications, product formulation and evaluation, legal issues related to cosmetic
products, analysis of cosmetic products, cosmetic current trends
721-546  mswanaslealomiinazmsiszgnaliam 3(3-0-6)
Oleo-chemicals Manufacture and Applications
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Basic theory of oleo-chemicals, oleo-chemical products and new industrial oils; cationic and anionic- based
surfactants; manufacture of surfactants; lubricants and hydraulic fluids; biofuels derived from vegetable oils and fats;
Industrial uses of oleo-chemicals; analysis of oleo-chemicals; new chemistry of oils and fats; oleo-chemicals and environment
721-547 inaluladiniumazlviiuags 3(3-0-6)
Advances in Technology of Oils and Fats
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New developments in plants and processes for hydrogenation oil, refining membrane separation; alternative
technology of solvents for modern extraction methods in extraction of oilseeds, biotechnology of oils and oilseeds
developments for oleo-chemicals with eco-friendly and energy efficient processes, utilization of wastes
721-548  WAAHUNDINYAUNTE 3(3-0-6)

Microbiological Products
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Processes for production of high-value and industrially important microbiological products; isolation, screening,
long term preservation and strain development of microorganisms in industry; conditions and processes for producing
microbiological products; product recovery and purification; examples of new and interesting production of microbiological
products in industry
721-549  snasgulugaminssamaz el fidms 3(3-0-6)

Standards for Industry and Laboratory
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Basic knowledge of quality control in the industry and laboratories and their implementation. Standard operating
procedure examples; related documents and the process of applying for certification. New standards and quality control of
interest in the industry and laboratories
721-550  TveiAEMIHAAS NG T IMN 3(3-0-6)

Special Topics in Bio-based Products
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Discussion of interested problems or current issues in bio-based products to create experience and new integrated
ideas in bio-based products
721-551 055UV UNI 3(3-0-6)

Biochemical Engineering
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Biochemical and engineering principle of the industrial microbial processes including batch and continuous
culture, kinetics of enzyme-catalyzed reaction, metabolic pathway, kinetics of substrate utilization, product formation and

biomass production in cell cultures
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Bio-Energy Technology
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Fundamental principles of biofuel/bioenergy technology; renewable feedstocks, availability and attributes for
biofuel/bioenergy production; biochemical process for conversion of biomass to fuel; ethanol, butanol, methane, hydrogen
and biodiesel production; environmental impacts on biofuel production; value-added processing of residues conversion to
biofuel; case studies on biofuel production
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Biochemical Reactor Analysis and Design
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Application of mass/energy balances and reaction kinetics for design, analysis, modeling and scale up of bio-
reactors for microbial cultures
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Separation and Purification Technology for Bioprocess
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Principles and application of separation and purification techniques of biomolecules produced from bioprocess;
product recovery operations by filtration, precipitation and sedimentation, centrifugation, extraction, lon exchange,
chromatography and adsorption, membrane separation, distillation and pervaporation, absorption and stripping, and
membrane- electrolysis cell
721-555 inaluladvaaoilassi 3(3-0-6)

Enzyme Technology
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Chemical structure of enzyme; kinetics and mechanisms of enzyme; enzyme regulation and production, extraction
and purification; immobilization of enzymes; application of enzymes in industries
721556 manfasuveadaiuwdanu 3(3-0-6)

Waste Conversion to Energy
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Fundamental of combustion, combustion of municipal solid waste, hazardous waste and sludge based on waste
characteristics; calculation and utilization of available heat from waste combustion; technology for conversion of agricultural

and industrial wastes to heat, combustible gas and liquid fuels
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Biological Waste Treatment and Utilization
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Types, sources and composition of solid and liquid wastes; biological treatment of waste water from livestock
farming and industry, and recycle; waste handling and storage; composition separation and waste utilization
721-561 Ma3lfnzen 3(3-0-6)
Catalysis
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Principle of catalysts, adsorption and kinetic of surface reaction, mechanism of catalysis, reaction kinetic of
homogeneous and heterogeneous catalysis; surface chemistry; deactivation, selectivity, simple model of reaction activity;
examples of catalytic reaction in industry
721562 InssadamazTagaaa 3(3-0-6)
Smart Materials and Structures
dy 1% a Y a1 9 [ A a 4
NUFTUUVDIITARAA FUA TA39es 19 nazauLanI Q| Taseadeszauu lu Mnaound e lansnay

@ a d o =

A ' ] ad a 2 o o a s a a
T]ﬂ‘ugﬂi'l\illﬂ Taas1ung daaie ledianaIn a15n9a210 WBZ‘ILMBSVINVM“I;\IW i&"]J’UllEﬂJimm&’L"]Nﬂizﬂ’ﬂ‘U LagnNIg

a a

Fundamental of smart materials, types, structures and properties, nanostructures, coatings, sensors, shape memory

alloys, ceramic materials, piezoelectric materials, semiconductors, electroactive polymers, hybrid and composite systems;

applications
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Photocatalysis
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Principle of photocatalysis, classification of photoreactions, energy transfer, electron transfer, and sensitization,
heterogeneous photocatalysis processes, photochemical reaction mechanisms and reaction intermediates; characterization of
heterogeneous photocatalysts and applications
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Surface Chemistry of Materials
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Basic property of surface chemistry, surface tension, solid-gas and solid-liquid interfaces, thermodynamics of
surface materials, theory of adsorption on surface, adsorbent and development of adsorbent, surface area analysis and pore
size distribution of adsorbent materials, surface materials image analysed by scanning electron microscopy; adsorption
isotherm, adsorption kinetics, adsorption mechanism; applications of adsorption
721-565 Jaguluuaz Jaasalsznou 3(3-0-6)

Nano Materials and Composites

fiuwazanufndhluSagseduu Ty waznguiin lWidvasuTaguiTu Saqfalsznou wazTaaid
dsenouu Ty mstadwunuazIsmsnaniagdalsznouun Ty MIasaauanyuLRMIZHAZaNIAAI 9 YDITAT
dsznouu Ty madszgnd IFauvesiaamlsznouunlu

History and advances in nano-scale materials, general theory about nano materials, composite materials and nano-
composite materials; type and production of nano-composite materials; characterization and properties of nano-composite
materials; applications of nano-composite materials
721-566 Ismamidmiuaaulasiag 3(3-0-6)

Chemical Modification for Materials
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Chemical techniques for modification of material properties including preparation, synthesis, reactions,
modification of functional groups, grafting and chemical industrial processes
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Special Topics in Applied Materials
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Discussion of interested problems or current issues in applied materials to create experience and new integrated
ideas in applied materials
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Research Methodology in Chemistry
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Integrated chemical research concept; research proposal writing; morality and ethics in research work; statistics for
experimental design; data collection; experimental data analysis; conclusion; research report writing and case study
721-582  maanp e us MU inug 2(0-2-4)

Thesis Preliminary Study
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Oral presentation and submission of research proposal; preliminary research experiments; data collection;

experimental data analysis; conclusion; research report writing and case study

721-590 Ineniinus 24(0-72-0)



Thesis
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Advanced research on integrated fields of chemistry emphasizing on utilization and value adding of available
materials and economic plants in local areas as well as implementation of environmental management system using clean
technology to serve needs of southern industry and to create student’s morality and ethics under supervision of thesis advisor
a a d
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Thesis

Y av

a 1Y) a = ' o A ' Y
ﬂ’]iﬂyuﬂj'n Y3 1]ﬁ\?cluLGINUﬁﬂ!’]ﬂqﬁw']\uﬂﬂﬁq"’ll']@n\i 9 Iﬂﬂlﬁ}uﬂ'ﬁclﬁ]’f}t]_lj31&6]51'!lLﬂleNyjaﬂ’lmﬂqjﬁﬂllagﬁﬁﬁ

U T

v
@ a

a 9y A = Yy Ag 9 ~ A '
by luiesdu sawdamsvamsaunedevniluszunlagldmaluladazeialugaaringsy oo uauoIRBAY
foamsuesgaavingsulutosdunald nazduasulddiSouliqusssy ssesssunazessorussalulndnaeldns

oa a A s
@Lmﬂl@ﬁﬂ"ﬁ]'ﬁﬂﬂlﬁﬂ‘};ITJ‘VIEJ'Iu‘WH‘ﬁ
Advanced research on integrated fields of chemistry emphasizing on utilization and value adding of available
materials and economic plants in local areas as well as implementation of environmental management system using clean
technology to serve needs of southern industry and to create student’s morality and ethics under supervision of thesis advisor
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Thesis
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Advanced research on integrated fields of chemistry emphasizing on utilization and value adding of available
materials and economic plants in local areas as well as implementation of environmental management system using clean
technology to serve needs of southern industry and to create student’s morality and ethics under supervision of thesis advisor
721-593  dnnnmaniiszgnd 1 1(0-2-1)

Seminar on Applied Chemistry I
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Students study on current interested topics in applied chemistry from articles published in international journals for
presentation and discussion in class under supervision of instructor
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Seminar on Applied Chemistry II
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Similar to 721-593 but articles presented are different
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Statistics for Research
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Data presentation and basic data analysis, variables distribution, sampling distribution, estimation and hypothesis
testing, analysis of variance, analysis of regression and correlation, cluster analysis, test for independence, strategy for
choosing appropriate research methodology
950-500 3z1DBVITITY 2(1-2-3)

Research Methodology

=~ ans a 4

Yranveainemani midvelugiuziidluiimimainnmanimadeniintedse msnumiunazlsziiv
3TUNTIN 13FIINMIITE MITeuTeumsITe sudeuitivenlfuesluavesdSsunazamanuauloves
F3eu 18un adddmumsise mssenuuumsnaass JImsitedaguammuedeaumdas weiedsealuw
nedanumans

Philosophy of sciences; research as a scientific method; selection of research topics; critical literature review and
evaluation; writing of research reports; common research methodologies in students’ study areas or their areas of interest
including statistics, designs of experiment, qualitative research in social sciences, quantitative tools in social sciences
Module 1: msvenduIsmsma
Snenenans 1(1-0-2)

Research as Scientific Approach
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Philosophy of science; science vs. pseudoscience; the contribution of research to knowledge and scientific facts;
scientific rationality; causation; inference; quality control in research; research misconduct and ethics in research
Module 2: 353 9emadInenmans 1(1-0-2)

Scientific Research Methods

v 9

§ a a J a o <
H?ﬂl@ﬁﬁﬂi&l”l: ANUAANNINYIATAT fﬂi‘ﬂﬂZ’f’é]‘]Jﬁlll!ﬁiﬁ!lLﬁZﬂﬁﬂWiﬁlLﬂuﬂqya ANURNULASDONUUUNIT
aw a a < a 4 aw aa
98 %uwﬁ’auﬂauazmﬂuﬂmsmu%}aga mi'Jmiww%}agauazﬂmzﬂawa JTHIATYNNAUD
Scientific thinking; hypothesis test and its generalization to theory; research design and planning; data type and
data collection techniques; data analysis and interpretation; clinical research
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Critical Literature Review and Evaluation
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Literature and its sources; relevant internet and electronic databases; computer software aids; literature review and

critique; literature information application to dissertation
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Statistics for Research
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Descriptive statistics; data presentation: tables and graph; Sampling distribution; sample size calculation;
inferential statistics; ANOVA; Chi-square; correlation; linear regression; goodness of fit; confounding and interaction
Module 5: 99 NUUUNITINAADY

2(1-2-3)

Experimental Design
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Design for hypothesis testing; completely randomized design; randomized complete block design; 2 n and 3 n

Factorial design; advanced experimental design; clinical research design
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