NANGATINGIANEATURAR  E1U1AY AN
Bachelor of Science Program in Chemistry
M.U. (1Adl) B.Sc. (Chemistry)

nangnsuTuUTe wnsAnsv 2561

USagyn

WanUunnaiindansssy tanuidnidya dnisiaunveduliinilnauas st

4

[

3 Y = a LY a val (Y v a
ngUsTaAvaImaNgns ienanUudinlidnaanvug el

1. AASTIN 9385551 wazyinuthiidunawiiend SulinvousanuLoIbasdIny

q

[ v

2. dauineaiuail anunsaidiausludssendldlaegravuizan aunsasenly

Y

)}

UsgneuividnuasAnwseluseauaale

3. fimnuainisalunisan Waest wazuwidgridumensyurunsmainenmansla

| <

2810 UUTTUU

q. ifé’fﬂLLmammmiﬁmmuLaqashwiat,ﬁaa a1unsnvinauduiuLas AnfeaUsyaiuay
d‘ (v ildl Y 1 a 5 [y U a a
doansiugdulmduegned NelussAugusy seAUYf LazuIu1ys

5. IinweuUAn1suazUszaunisallunisldgunsal wIesliodnenmaninisaiivag
aswnillaegegneianazasnde
IUIUNU28NA

ﬁi’wmuwu'aaﬁmiwmaawé’ﬂqmﬂzjﬁaaﬂ’h 131 NUI9AH

Taseaframiangns

1. vwandndnwaly idesndn 30 Wiaehn
1.1 nasdvUsAu 27 I8N
1.1.1 ngudvnw 9 mhgin

1.1.2 nauivnuywermansiasdnuemans 12 niHgin

113 naafymivenmamsuasivelulad 3 vetdht)

1.1.4 nguiv1aingInis 2 nigin

1.1.5 nguivimanunsiy 1 niHgin

1.2 nguivaden 3 vetdhl)

2. waadvani: Lideandd 95 nenn
2.1 ngudvunu 31 ety
2.2 nguATitugiuindn 42 mhgin
2.3 n@ivianIzauGensey 15 mhgin
2.4 nguivinUssaunisallvidnvseaniafinw ldesnin 7 vetdhl)

3. vundvndenas lidesndn 6 Wiaehn




187991

1. wuandvAneialy lidesndn 30
1.1 nguivdeAy 27
1.1.1 ngudwiaten 9
0010101  awilvesiienisdeans

0010201

0010202

0020101

0020102

0020103

0020104

0030101

0040101

0050101

Thai for Communication
Mwdanguiton1sdeansludinusediu
English for Everyday Communication
mMudanguiieimuinugnsSeu

English for Study Skills Development

1.1.2 NguAIYIUYWEAENSLAZHIANAENS 12
NINAUIAULAZ SN N BAIAUNTZUAT
Self Development and Phranakhon Identity
ARALAIINN ASTTULALAINEY
Aesthetic Value, Virtue, and Happiness
aal U a =
’ml‘mEJLLazﬂi%mﬁmaﬂLﬁiwgﬂawaLwaa
Thai Living and Philosophy of Sufficiency Economy

aa o
ngvaneludinuszdniu

Laws in Everyday Life

1.1.3 ngudvninereansuasinalulag 3

AANNAANIINYIFAENT

Smart Thinking with Sciences

1.1.4 ngudvawinenns 2

nsnseviniuazUsumsiensiuisuulag

Awareness of Change and Adaptation

1.1.5 ngudvinaiundey 1
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1.2 ngudvaen 3 wdaehn
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deliSeulaissudamanseing 9 uanmileaneansvemuiemIungseu

aula Suulddsenin 3 wdiedin

1.2.1 ngudviaten

0010301 Mwidufiensdoans 3(3-0-6)
Chinese for Communication

0010401 mmajijmﬁamiﬁamﬁ 3(3-0-6)
Japanese for Communication

0010501 mmmmqﬁami%amﬁ 3(3-0-6)
Malay for Communication

0010601 Mwdeauuiiensdeans 3(3-0-6)
Vietnamese for Communication

0010701 mmwamﬁami?%ami 3(3-0-6)

Burmese for Communication

1.2.2 NEUAIYINYWEAIENSLAZHIANAIENS
0020105 5551 AUNanUNsURaUNSABSSUTU 3(3-0-6)

Good Governance and Corruption Prevention

0020106  lansuady 3(3-0-6)
Contemporary World
0020107 msaummﬁamsﬁaui 3(3-0-6)

Information for Learning

0020108  audiilefwudin 3(3-0-6)
Meditation for Life Development

0020109 Tan Awlndouuasnsiudsuula 3(3-0-6)

Earth, Environment and Change

1.2.3 nguivninereansuasinalulag

0030102 inwATLieNTRALIAMAINT I 3(3-0-6)
Agriculture for Quality of Life Development

0030103  malaransluTInuszdiy 3(3-0-6)
Mathematics for Everyday Life

0030104  walulagiunsaseassa 3(3-0-6)

Technology and Creativity




1.2.4 nguIINGINTIANTT

0060101  n1sUszneunsadeln 3(3-0-6)
Modern Entrepreneurship

0060102  BIANTUMIAINAY 3(3-0-6)
Happy Workplace

2. nuadv et Widesndn 95 wulEAn
2.1 NHUIVMNY 31 wdlenn

4011102 Wandvhly 3(3-0-6)
General Physics

4011103 UfTRNsHANGLU 1(0-3-1)
General Physics Laboratory

4020001  AwdanguEmTULALl 1 3(3-0-6)
English for Chemistry 1

4020002  nwdngudmIuadl 2 3(3-0-6)
English for Chemistry 2

4021105  afl 1 3(3-0-6)
Chemistry 1

4021106  UfURnsAdl 1 1(0-3-1)
Chemistry Laboratory 1

4022102  wAfl 2 3(3-0-6)
Chemistry 2

4022103 UURNsAdl 2 1(0-3-1)
Chemistry Laboratory 2

4031109  FAnewhly 3(3-0-6)
General Biology

4031110 U{URMITIMeily 1(0-3-1)
General Biology Laboratory

4091403  umaRad 1 3(3-0-6)
Calculus 1

4092403  uAARNE 2 3(3-0-6)
Calculus 2

4113109  adfiionside 3(2-2-5)

Statistics for Research




2.2 AFUIVINUFIUIVIIN

4021118

4021901

4022201

4022203

4022307

4022308

4022404

4022405

4022506

4022507

4022616

4022617

4022619

4022622

4023202

4023301
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Chemical Safety
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International Standard Industrial Management System

wniletiunie 1

Inorganic Chemistry 1
UfuRnsweiietiun3d

Inorganic Chemistry La  boratory
LAIBUVFE 1

Organic Chemistry
UfuRnIsANBuN3e 1

Organic Chemistry Laboratory 1
LAILTIHANS 1

Physical Chemistry 1
UURNsLAT T ENS 1

Physical Chemistry Laboratory 1
AL

Biochemistry

UURN5%AL

Biochemistry Laboratory
LAIALATIZN

Analytical Chemistry
UfuRn1saiinszi

Analytical Chemistry Laboratory

UHUANIINITIATISANINATAIBLATDIED

Instrumental Analysis in Chemistry Laboratory

ANFIATIZUNATAELAT 9D 1

Instrumental Analysis in Chemistry 1

a a a6
LANDUUNTEY 2
Inorganic Chemistry 2

aa a6
LAUBDUNTY 2

Organic Chemistry 2
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4023302

4023401

4023402

4024904

4024905

UfuRn1sARdun3d 2

Organic Chemistry Laboratory 2
\niLTeHENd 2

Physical Chemistry 2
UURNISATaNENS 2

Physical Chemistry Laboratory 2
1ATINTITN9LAL]

Research Project in Chemistry
AuUILATLANIZNIY

Seminar on Specialized Chemistry

2.3 ngudrnanizinudensey Lidesnda

4023208

4023606

4023706

4023707

4023708

4023709

4023710

4023728

4023902

4023903

4023904

4023905

CDRIGCRIN
Nuclear Chemistry
ANFIATIZUNALAIELAT D9 2

Instrumental Analysis in Chemistry 2
\PIAAINTSY

Industrial Chemistry

gilnlotaistuy

Unit Operation

\ndlAandon

Environmental Chemistry
UjtAnsiaiidanndey
Environmental Chemistry Laboratory
inilnedlesidosdiy

Introduction to Polymer Chemistry
UHURNISI UM

Glass Blowing Laboratory
nslndniaadl

New Technology in Chemistry
wialuladialdinw

Biological Chemistry Technology
wialulagUlnsiadl

Petrochemical Technology

LAY

Green Chemistry
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4024205  Jagmans 3(3-0-6)
Material Science

4024307  \ANUDINANAUINGTTUBR 3(2-2-5)
Chemistry of Natural Product

4024602  alnnsalnUdmiuiaildunsd 3(3-0-6)
Spectroscopy of Organic Chemistry

2.4 nguIvnUszaunsalivdnvseaniafnenlidesndt 7 wiaefin

TWAnen 2 winefin 9 ns1eivselul

4023802  NSSENAMNNSDNENUSTAUNSANTTNLAYEANNAANY 2(90)
Preparation for Professional Internship and Cooperative
Education
wazlhdondnen Lidesnin 5 wihefn 91nsedvaeluil

4024803 AMSHNUSEAUNISARYITN 5(450)
Professional Internship

4024804 annafnw 6(540)

Cooperation Education
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1. wadmdnwiialy lidesndn 30 %u2wnn
1.1 ngudvdenuy 27 vnein
1.1.1 ngulynen 9 nein
0010101 aMwlneiianisaeans 3(3-0-6)

Thai for Communication
aefunsieas Snvazwazanudifgresniwive nsldnsyuiunisinee
Fuiusnianiw vinwennsdeasuazmsduiuiienisBoudludiauszdr Funagindn nsiFeu
SgauagnsULaUeENTAUmNA N15919BUaYMITYUUTIUINTY
Language and communication, characteristics and the importance of the
Thai language; the use of integration process of language skills; skills of communication
and information retrieval for daily living and professional life; writing and presenting

information, citing and making references.

0010201 Mesangesiiansaeansluddauszsniu 3(3-0-6)
English for Everyday Communication
Development of students’ language skills with emphasis on everyday face
to face conversations; giving and seeking opinions; using expressions; describing

experiences and events; giving reasons and explanations; and narrating books and films.

0010202 MBI BN ALIINYZNI55U 3(3-0-6)
English for Study Skills Development
Enrichment of students’ reading strategies: skimming, scanning and
guessing meaning from context; reading comprehension: reading for details, deriving
meaning and reading critically; and study skills: note taking, summarizing and paraphrasing

for academic readiness.

1.1.2 ngudvInyeeAansuasdnuaans 12 wiqefn
0020101 NSWAINIAULAZINAN BAIAUNTZUAT 3(3-0-6)
Self Development and Phranakhon Identity
Usziinnulumanuniagila wasiosferuewmine1desvdgnssunsnis
Ugnildlvisenginudufenadidnusndnualveamine ds nisiesuaiiainuglunsimun
pufune 30 Yeyayn ensual wazdsay armdlenuesuazidu amnusuinveusedinu n1s

aszviintumsiisuasiseusnaentiin LLazmm%fwmmmﬂgﬁiﬁﬂummLf]u “EUNTZUAT”




History, reputation, and prestige of Phranakhon Rajabhat University; cultivating
the sense of being good persons representing the identity of the university; fostering
development skills in body, mind, intelligence, and social life; understanding of oneself and
others; taking responsibility and contributing to society; raising awareness of seeking knowledge

and lifelong learning, and formulating pride of being “Phranakhon Citizen”.

0020102 AMNAILYIIAIININ ANITITUUASAUEY 3(3-0-6)
Aesthetic Value, Virtue, and Happiness
N153uiaunIen1nlununuvedsIsuId nsaseasIAnufaunsTuveuyee

Ande fau uwazdny Uuﬁu§WULLﬂﬂﬂﬂi§U§ nsueadiu Mslédu uasmsideulm Anvawse

TunsuaneoniBaaiieassd nuAaunssy muausd ungAadientsimuinisetsual day

wazaAloyn warduaSuansTsnasesssy MstAadsuUsegnd n1sualmiAIuiuas

nsaf1eassadavzithlugmsdilonues 1rlagdu fiviniu maasundasuaziiiudin
9g19TAINGY

Aesthetic perception of natural beauty; human creation of artistic works;
beliefs, religion and societal characteristics on the basis of visual, auditory and motion
perception; ability to express oneself creatively in arts, music, and dances for developing
emotional, social and intellectual and promoting morals and ethics; application of arts,

knowledge acquisition and creation of arts leading to understanding of one’s self and

others; awareness of changes, and living one’s life happily.

0020103 A0 neuazuSvgvaAsegianaiies 3(3-0-6)

Thai Living and Philosophy of Sufficiency Economy

anNwazIaNDTIAlNY TmusTTuUTEING Qﬁﬁ@@ﬂﬁaﬂﬁu NANANTITUITUTIIY
wagsssunAvialudenulne Indrdnanudulve anudunadiedudinulssvsulae USuean
YoaATYFRANeLes nguflual MIANwIIURLINTEI IS HarNTUTEENALY

Characteristics of Thai living, culture, tradition, local wisdom, morals, ethics
and good governance in Thai society; consciousness of being Thai; citizenship in a

democratic society; the philosophy of sufficiency economy; the new theory and royal

initiative study and their applications.




0020104 nganglugInusedniu 3(3-0-6)
Laws in Everyday Life
ngvaneluTindszdriufifeadestu maida aseuaia fierd mssusvnsms
nsvfu MsaNsa NaAesguRs daveny MIne usAnuasfitionssy
Laws in everyday life concerning birth, family, youth, military conscription,

engagement, marriage, parenting, senior citizenship, death, legacies and testament.

1.1.3 ngudwInerdansuazmalulad 3 wiqwnn
0030101 281AAANIINYIANENS 3(3-0-6)

Smart Thinking with Sciences

nszUIUM AN ImanslagmsUszandiloimunaun minlideandeariy
AuBINIiugIuvesLyed nvelunisdnduladenumisjorldosranuzanlunis
AT

Scientific thinking processes and applications to improve the quality of life

that meet basic human needs; skills in deciding on the proper course of action to living.

1.1.4 nguIYIENINGINIS 2 wuenn
0040101 nsassuiinuazuSusrenisasunlas 2(1-2-3)
Awareness of Change and Adaptation

a

n1snsentnfnisasusUasvesdaudagiululifiiuasygia dwindounas

1 [ |

walulad nasldmalulagarsawna nisusuduazunlgymilunisadudinedrediviniu
fonsiasuudadludenuliogaumnnza

Awareness of current social changes in terms of economics, environment,
and technology; using of information technology; adapting to changes and solving

problems in one’s life appropriately.

1.1.5 ngudvwaIundey 1 wilefn
0050101 ﬂﬁiaanﬁﬂﬁaﬂﬁﬂLﬁGQ%n'}w 1(0-2-1)
Exercise for Health
AuvaNng YUt TnquszasiuazUseleviveinmseeniidsmeniiegun nénns
E]E]ﬂﬁ']ﬁx‘iﬂ’]&ll,ﬁa?j%ﬂ’lw mamaavmmamyia}umﬁ’mma KaZAANTIUNITIONAIRINY
Definitions, scope, objectives and importance of exercise for health;

principles of exercise; physical fitness tests and exercise activities.

10



1.2 ngudvnden  Fenseuliteuni 3 viaefin
WslvidSeulaiseusmanseing o wenmilennmansvewueanungiseuaula
Tuuliidesndy 3 vihefin

1.2.1 ngudvInIen

0010301 Aduientsionns 3(3-0-6)
Chinese for Communication
fnwenistauagnnniviiuluaoiunisaifiinduludinuszsifu nisuen

TausssuUssinallnelas Tausssudu
Chinese speaking and listening skills in everyday situations; explaining Thai

and Chinese cultures.

0010401 mmajﬂmﬁamiﬁami 3(3-0-6)
Japanese for Communication
finwensilauazynawdiuluaniunisaiiiaduludinuszsiu nnsven

JussauUssndlneuay Sausssudiu
Japanese speaking and listening skills in everyday situations; explaining Thai

and Japanese cultures.

0010501 mmumgtﬁamsﬁams 3(3-0-6)
Malay for Communication
ﬁﬂwmsﬁmazwﬂmmwmmgiuamummﬂﬁLﬁﬂ%uiuﬁﬁmﬂizﬁwiu n13uen

TausssuUssndlneuas Tausssuuang
Malay speaking and listening skills in everyday situations; explaining Thai

and Malay cultures.

0010601 AMWIIYAUINNBDNISHOES 3(3-0-6)
Vietnamese for Commmunication
) a fa a X ANa o w
‘vmwmi‘f/ﬂﬂLLazmmmmL’Jammﬂuam‘mﬁmwLﬂmﬂu‘mmhmnu A5UBN
Tausssuusenalnetas TausssugnuIy
Vietnamese speaking and listening skills in everyday situation; explaining Thai

and Vietnamese cultures.

11



0010701 A aEensAeaNs 3(3-0-6)
Burmese for Communication
Fnwenisilauagyantwindiluaoiunisaifiiaduludindszsiiu isuen

Tausssuussinallnauay Jausssunain
Burmese speaking and listening skills in everyday situations; explaining Thai

and Burmese culture.

1.2.2 ngudwuyveransuazdiaNaEns
0020105 sssunAvtaiunisdasnunisaessudu 3(3-0-6)

Good Governance and Corruption Prevention

AUNUY JULUY dnBUY LUIAR LLazwqwﬁLﬁaaﬁUSiim1§Uﬁa n13de9nu
n135A935UTU unuImuuIsunIassLaze nyu Indrdnarudunades nsunaseswuy
Uszrnsulee seuugudus uasdnSuyvesu

Definitions, types, characteristics, approaches, and theories of good
governance; corruption prevention; roles of government and private sectors; awareness of

citizenship; democratic government; patronage systems; and human rights.

0020106 Tandauade 3(3-0-6)

Contemporary World

WAUINITVBIDITYFTITUNINAIUNITTOY LATYFAD d9n wasAauTausssy
nidgygrvedanaziuanwaznziueen Jyniwaraudaundddudiaulan wuanielunis
WEIRIMIFUANIN WRIUINITAUTINTRTenIeUseine seideuUua ngvuie aandy
N1ssuNguuazANNdNRUSIEnIUsEmaluliiaun1sdles wsugha uwazdian ns1enidam
anunisallandagiu

Development of civilization in terms of politics, economics, society, arts,
and cultures; Eastern and Western wisdom; problems and conflicts of world societies,
solutions for peace, the development of international cooperation; rules, laws, institutions;
international integrations and relations in politics, economics and society; analysis of

current world situations.

0020107 assumAiansiGous 3(3-0-6)
Information for Learning
AUNHNY AIUAIAYVDIAITAUNA UNAIAITAUNA LAZNINYINTANTAUNA
JEUUMITAIURAENSAUANASauWA N1sndloyauuBumesiln inwensdaisauna vinvy

ANSUILEUDIIYINULTIVINIG WATISYTITUNANTAULNA
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Definition, importance of information, information sources, and information
resources; information storage and retrieval system; access of information on the internet;

information literacy skills, practical skills in academic presentation; and information ethics.

0020108 dunStienaunTin 3(3-0-6)

Meditation for Life Development

v '
& aa % a

AUNLNBUBINTTYNENID AUseasA I5n1T Tunau LLazﬁgmsuﬁu%aﬂmiﬁﬂ
dU7% ANPAZIBINITUTNTIULAZNITVINELNS Uszlesuresaud anwazoIn1saosIuanis uas
nsthanslulludinusesriu auiumaifeunasnisnu v duneu auaulh Uselowd
vesanuuazg I Aefimsiideditaaun anmuanseseninsauazAvidaau unudsaungiv
Waaun vlanduidaaun

Definitions, objectives, methods, and the beginning of meditation; the
nature of reciting and meditation, benefits of meditation, appearance of anti-meditation;
applying meditation to daily life, meditation as related to education and working purposes;
the nature, process, properties, and benefits of absorption Uh@na) and insight (Ny@na);
fundamental knowledge about introspection (Vipassan@); differences between tranquility

(Samatha) and introspection, layout of tranquility and introspection; world community

and introspection.

0020109 Tan Awandosuazmsuasuulag 3(3-0-6)

Earth, Environment and Change

lan lassafruaznisiudsuntasueslan sefivisssusf nsousnduay
A13TANTNENeINTeTTUYIA Asindeuuazndenu nsuszgndgiarsaumelunisinnis
NENINTTITURUAZEWINE DN

Earth, its structures and changes; natural disasters; conservation and
management of natural resources; environment and energy; application of geoinformatics

in management of natural resources and environment.

1.2.3 nguiviinerransuazinalulad
0030102 anmLﬁamiﬁmemmwsﬁ%m 3(3-0-6)
Agriculture for Quality of Life Development
AUNNNY ANEIAY LarUsslevUVDINITINEAT LNANUINTFIUAIIY
UaonAuUosdunILnens mﬁﬂﬁzqﬂm%’mw'ﬁé‘um?ﬂuazui’mﬂ'ﬁ'ﬁmmqmimwsLﬁa ATWAIU

AAINYIN
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Definitions, importance and advantages of agriculture; safety standards for
agricultural products; application of organic agriculture and agricultural innovation in

quality of life improvement.

0030103 AMAAERNS UTINUTZINIY 3(3-0-6)
Mathematics for Everyday Life

[

ANUNNNY ANANADY 5ITUTIR WarlATIAS19UIALAAIEAT NaNNITITUUS

Y

I3

AMAAIANS NITHAUINITAANNALAAIENT N1TITANALAZNITOINMANANANAFAIAAT

msuftmuarnsssgndlinssuiumsfamendamanfiiteliuitamludinusz i
Definitions, importance, nature and structures of mathematics; principles of

learning mathematics; development of mathematical thinking; mathematical reasoning

and argument; application of mathematical thinking to problem solving in everyday life.

0030104 walulagnunisaseassa 3(3-0-6)
Technology and Creativity
AINNNNIY ANAIAYVINITAT19ATIA nsdenldmaluladuaznizuiuns
weluladivnzay Wethlugnisaisassduinnssy
Definitions and importance of creativity, selection of appropriate technology

and technological procedure leading to innovation creation.

1.2.4. NEUIVIINYINITIANTS
0060101 nsusznaunisadelnal 3(3-0-6)

Modern Entrepreneurship

Aruiugiuiedtugsie Auaedoumssia msdanisgsiaadilu nagndnis
andugsna maduduseneunis mﬁmé?ﬂﬁjﬁﬁ] uWugsAa n3dldnwinisusznevgsiafiuszay
ANUASA

Introduction to business, business environment, modern business management,
business strategies, entrepreneurship, business establishment, business plans, and case studies of

successful businesses.

0060102 BIANTUIAIAIUEY 3(3-0-6)
Happy Workplace
AUNLNBLAZUTLLANVBIBIANT NITIAFNINLINABUBIANT TRHUSITUUDIBIANT
UUAIUNAINTATY AUNUIELAZAIINEIAYVBIBIANTHINAIINEY N139I9 U NTAINgULaY

famslunsaieesdnsuniennuge
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Definitions and types of organization, organizational environment, cross
cultural diversity in organization, definitions and importance of happy workplace, happy

work life, and participation in creating a happy workplace.

2. vuAdvmanie hitdesndn 95 ¥28AN
2.1) naudvuny 31 wenn
4011102 Fandealy 3 (3-0-6)

General Physics

ndnmsmnaianduagnisussynd emasounquindenis namans vadlua
gnuvmamans AauLazaaudss Infhuazwimdn aduwsimanliii aumans uasilEndunll

Physics principle and application. The topics cover mechanics, fluid,
thermodynamics, waves and sound, electricity and magnetism, electromagnetic waves,

optics and modern physics.

4011103 UjtiRnsWAndlY 1(0-3-1)
General Physics Laboratory
UitRnsiiefunisiauazanuaaiandou namans vedlva guunanans
adw Tt wiwdn srumansuasildndusyln
Experiments related to measurement and errors, mechanics, waves,

electricity, magnetism, optics and modern physics.

4020001 AMdengEaInIuLall 1 3(3-0-6)
English for Chemistry 1
Development of reading proficiency by using various reading techniques
such as reading for heading, reading for main ideas and supporting details, reading for
summary writing. Report writing. Structure and grammar revision. Development of writing
skills focusing on accuracy in both language forms and functions beneficial to academic

purposes. Techniques for writing research reports, journal articles and seminar report.

4020002 AMIBINgEAINRIULAL 2 3(3-0-6)
English for Chemistry 2

Development of students’ ability to communicate in English by placing
emphasis on listening and speaking for different purposes. Discussion based on reading and

listening. Group discussion and presentation.
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4021105 \dl 1 3(3-0-6)
Chemistry 1
lassaiiseenon USuiaasdunus siussnll audfvoassnsiwumnin way
unsuatu uid vounal @1sazans 109l
Atomic structure, stoichiometry, chemical bonds, properties of representative

and transition elements, gases, liquids, solutions and solids.

4021106 UUanisiadl 1 1(0-3-1)
Chemistry Laboratory 1

[ a wa

nanujuRnazanuvaendeluresljiainig arswell Y§uRn1sideadumaile

¥
A A

nsldgunsaiuaziadesiliofiugiumaadl mawieuasazats mslmingm ngueskfauazUfiinng
flaenadosiuifeninisusses

Safety in chemistry laboratory, chemicals, experiment that related to
using basic chemical equipment, preparation of solutions, titrations, gas laws and

experiments related to the contents in chemistry 1.

4022102 wAdl 2 3(3-0-6)
Chemistry 2
AUsAUADY : 4021105 LAY 1
QUUNAAIENT 9aUA1ENT aunaLAll nsa-tua Wl eTBun3d wiledes
wavpfidwIndou
Thermodynamics, kinetics, chemical equilibrium, acid-base, electrochem

istry, organic chemistry, nuclear chemistry and environmental chemistry.

4022103 UfuAnisiadl 2 1(0-3-1)

Chemistry Laboratory 2

Uﬁﬁamﬂﬁmﬁuqmﬂwamam% OUANENT au@amﬁ auﬂamaﬂlaaau Ay
nsa-va waslifiuedl waiediBundadedu

Laboratory experiments related to thermodynamics, kinetics, chemical
equilibrium, lonic equilibrium, acid-base, electrochemistry and elementary organic

chemistry.
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4031109 I nanaly 3(3-0-6)
General Biology
auURUeIEINTIN N15INTEUVANNTIG SeloudTinedans answedludedldie

[y

WwaduazILUBATY Wugmans nalnvesifmuinis mnamainraisvesdedldin lnssaiauay
wihiivesfisuazdnd duineuasnginssy

Organization and characteristics of organisms, scientific methods, biological
molecules, cell and metabolism, genetics, evolution mechanisms, biodiversity, plant

structure and function, animal structure and function, ecology and behavior.

4031110 UiAn15323nealy 1(0-3-1)
General Biology Laboratory

=1

UURNsefuanTRvesdalidin n139nssuvddiaie suileudsineimans
mimﬁﬁuaaﬁaﬁ%im L%ﬁéLLﬁ%LNLLV]U@ﬁ%@J v‘l\!ﬁqﬂ’]ﬁﬁé ﬂalﬂsuafﬁwmms AITHRANNNAANYVDY
a Ada v Y o N o & a a a
FUUIN Iﬂiﬂﬁi']\‘iLLﬁ%ﬂU'Wl“UENWGULLagﬁ(ﬂ’J UL'JFI'JVlEIWLLaSWZ]GmiilI

The laboratory related to the following aspects; organization and
characteristics of organisms, scientific methods, biological molecules, cell and metabolism,

genetics, evolution mechanisms, biodiversity, plant structure and function, animal

structure and function, ecology and behavior.

4091403 uAaAdH 1 3(3-0-6)
Calculus 1
dlanazaudeiesesilaidu syiusveileidudnunfsawaznisusegnd
sdninuladna eyiussuiugs uasUinusidesdu
Limits and continuity, derivatives of functions of one variable and

applications, L’Hopital’s rule, higher derivatives, elementary and integration.

4092403 uAARaH 2 3(3-0-6)
Calculus 2
JudeAuneu : 4091403 uAanqd 1
U31us watian1smUsnusuaznsussynd aunsuetiud Heidunatediwls fia
uaverallesvesilsitunanefuys uaveyiustes
Integration, techniques of integration and applications, infinite series, functions of

several variables, limits and continuity of functions of several variables and partial derivatives.
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4113109 adALan15ATe 3(2-2-5)

Statistics for Research

LLmﬁmﬁugmL?{mﬁmzLﬁ&ﬁ%’% V8 ANUEAYURIEnAluN1TITe AU sEAuNg
Jadoya m3fauualiugdiunaniuaznisinnisnszats mwanuasanuazduiidfy Uszans
LAEFI0E14 NMILINLAAITLAINGIBE19 N1FUTEUIUAT NMIVAFEUALNRTIU N1INAADUMIY
laf1dsdns N153LATIZNNIT0N008LAZANFUNUS N15IATIZUAULUTUTIULUUNILABILAS
H0N19 MTIATIZVVOLAMEADUNABTUALNITINLITUNE

Basic concept of research methodology, importance of statistical research,
variable, level of measurement, central tendency and dispersion measurement, important
probability distributions, population and sample, sampling distribution, parameter estimation,

hypothesis testing, chi-square test, regression analysis and correlation, one- way and two-way

anova, data analysis by using software package and interpretation of statistical data.
2.2 NFUIYPINUFIUIVIIN 42 wgin

4021118 AMUUABANNINLAY 2(2-0-4)

Chemical Safety

mmiftﬁméfuluﬂWﬁﬁﬂaﬂuﬁumimﬁaEh\‘iilaamﬁa N13IUNUTLLANLAZRAN
arswndl audRnazmsvihnudvanshili aishreufisen wazarsniiifuiiv ssuunisdaiivansiad
duUAIIY Lena1steyanNUaenfyveaITAll N159ANITYR LAY UATIY WU juRn15iAd
muuInsgIuaulasndy nsinnuluriesliinisieliog1elasniy aunsaitesiudunsie
duyana NN 1AsgIULarTeTidY MInTvasuAIasnftlazsUsTIliummABaLAi]
wazwuURlunsdasiugiimmainansiaiidunse

Introduction to safety in the use of chemicals, classification and labeling of
chemicals, properties and working with flammable substances, reactive substances and
toxic chemicals, hazardous chemicals, safety data sheet, hazardous waste management,
laboratory safety standards, safe working in the chemical laboratory, personal protective
equipments, laws, standards and regulations, safety inspection, risk assessment and

guidelines to prevent accidents from hazardous chemicals

4021901 isU‘umi{fﬂmimmg'mqmm‘vmi‘mmﬂa 2(2-0-4)
International Standard Industrial Management System
mmiﬁmﬁumqwﬁmiu'%mi%'ﬂmi PDCA mmg’luszuum'iifﬂmﬂiﬂmu

Qmammimizmwi’m 9 ITUUAMANINEAING ISO 9000 1SO 14000 GMP HACCP ISO 22000 wagng

9V TEUUAMNINTBIURUANIMIUNIATEIU ISO/IEC 17025
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Knowledge related to management theory PDCA, standard of industrial
management systems, international quality standards, ISO 9000, ISO 14000, GMP, HACCP, ISO
22000 and laboratory quality management system ISO/IEC 17025.

4022201 \nilatiun3d 1 3(3-0-6)
Inorganic Chemistry 1
Fwdsfuneu : 4022103 vadl 2
lAseasenEn NqunauanuInswasneeingy an1usnasuleraoukazliang
Foyanuwalinenveaiiitaedunse

Crystal structure, symmetry and point group theory, group, atomic and

molecular energy state and term symbols in inorganic chemistry.

4022203 Ufuin1saiatiunid 1(0-3-1)
Inorganic Chemistry Laboratory
nsdaATIZRLagNTAnEIENTRANIIN18A INYesa1TEUNT Y @15UTEnauLTsdeu
posunluliaan awnlnsalnUvesansetunid
Syntheses and physical studies of inorganic compounds, coordinate compounds,

organometallics, spectroscopy of inorganic compounds.

4022307 RBUNTY 1 3(3-0-6)
Organic Chemistry 1
nUeRUNeY : 4022103 1Al 2
lassaseeznen Nsinsedlannseu oasivia lauslawdu fusviaiiuazlnseasng
voslunana wyilaidu awmeslendl autAveduana ns3endeansuszneuduyiad audinuaiiuas

auvRAn1INenInveansusenaulalasaisuau walsuudnlalasasuau a1susenaudunIgNiiv

el

Herdumtingns o woanaged dies dweonlud dalne uglansunid weadles Alvu nsnAIsUBNTan
Lol wlus

Atomic structure, electronic configuration, orbital hybridization, chemical
bonding, molecular structure, functional groups, stereochemistry, molecular properties, organic
nomenclature, chemical and physical properties of hydrocarbons, aromatic hydrocarbons,
organic compounds with functional groups, namely alcohols, ethers, epoxides, sulfides, halides,

aldehydes, ketones, carboxylic acids, amines and amides.
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4022308 UuRnIsLALBuNIE 1 1 (0-3-1)
Organic Chemistry Laboratory 1
wadadesdulunisiliaisuiand nisadn n1sndu nasnses nsanudn
warlasualnsns @l Ujvhninifeafuaweslowd n1stwsizvarsdunidifesdu
nsmesAUsznauluasBuvsd Mamegeunyilendy wazn1sn3eNaUNUSYaIETaUNSY
Fundamental techniques for purification, — extraction, distillation, filtration,
crystallization and chromatography, laboratory experiments related to stereochemistry,
qualitative analysis of organic compounds, elemental composition determination of organic

compounds, classification test of functional group and preparation of derivatives.

4022404 LTeNENE 1 3(3-0-6)
Physical Chemistry 1
F10sAuneU : 4022103 LAl 2
nQUesgUUNAMAnS nTrUruNTUABULYAMAIY augaladl a15azane
AUAAINNIA NYVBIINANA dwiusruuifesduszneuiien wagszuuiiiinansesdusznou
Laws of thermodynamics, chemical equilibrium, solution, phase equilibria,

phase rule, for single component system and multi-component system.

4022405 UfuAnIsiadigenEnd 1 1(0-3-1)
Physical Chemistry Laboratory 1
UfUAnsRgaduguuwanians Auiouredatsazaly ANToUYRINIS
Foans gamgiingeuesszuuiiilanteduseney walnezunsy
Laboratory experiments related to thermodynamics, heat of solution, heat

of dilution, critical temperature of binary component system and phase diagram.

4022506 Al 3(3-0-6)
Biochemistry
F10IRUNDY : 4022307 1ANBUVTE 1
Tassarauazniiivestaluana oulesd Fandanu wumueddy uagnisniuay
NILARIDBNNINHUGNTTH
Structure and function of biomolecules, enzyme, bioenergetics,

metabolisms and control of gene expression.
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4022507 UUan1s3aad 1(0-3-1)

Biochemistry Laboratory

nsldansazaetnimlasiuns®iedl MsnegeunisnienInLazivesdiluiana
NM9IATIE BT aaunamanivaaeulell nsuenuagn1siininiinddnlvuians was
nUedTurassiulawmnn

Utilization of buffer solutions in biochemistry, physical and chemical
properties of biomolecules, quantitative analysis, enzyme kinetics, isolation and purification

of nucleic acids and carbohydrate metabolism.

4022616 \A3iILATIZY 3(3-0-6)

Analytical Chemistry

dsAunau : 4022103 1Al 2

NANNITHATIE T IUTUIU N1T3ATIEiTeyaldeaia nguuwasnisuseend
mﬁmeﬁt,%w'%mmsﬂguﬁugmsummﬁmew‘hw'%mmlmﬂﬂa5?‘1/1‘1% N5ATElaeUININg
QSLTZ‘HLﬁ"&J’JﬁUﬂ’]ﬂWLVIi@ﬂﬁ@I-LU’d ﬂ?iiﬂ/lL‘VlifﬂLL‘U‘Uﬁ]ﬂ@%ﬂE]‘U ﬂ’ﬁlﬂ/lL‘V]iG]LL‘UU%ﬂE]ﬂ‘g LLﬁSﬂ'ﬁI‘V]L‘Vﬁ@
LL‘U‘UﬁWi‘UiZﬂ@‘UL%ﬂ%@ublua’]iagaﬁﬂ‘jﬁ mﬁmeﬁimﬂﬁmﬁﬂsmﬁ%msmﬂmmauuasmiixmsJ
nsldauninsalnTludieneituuusihmsliesgidnunm

Principles of quantitative analysis, statistical analysis, basic theory and
applications of volumetric and gravimetric analyses, volumetric analyses with emphasis on
acid-base titration, precipitation titration, redox titration and complexation titration in
aqueous solutions, gravimetric analysis involves precipitation and evaporation, introduction

of spectroscopy, qualitative analysis.

4022617 UfuRnIsIAliATIEn 1(0-3-1)

Analytical Chemistry Laboratory

n1sldgunsalifediun1siadsunns nistnmsndssinneneg luansazaign

a 6 961 CY Y v a a6 a a 6 Ya XY [

nseszilnsdntdnlaglddinnaznouduniduazeliunid nsldliwesinninulunsn-Lua
nsuszyndldauvesnatinmenuaUninsalnl wu dansihilewn a0

Volumetric apparatus and their uses, classification of titrations in aqueous
solutions, gravimetric analysis by organic and inorganic coagulants, the pH meter utilization,

application of spectroscopy techniques such as ultraviolet and visible.

4022619 Ujtiansnslinnzimaniidieniasia 1(0-3-1)
Instrumental Analysis in Chemistry Laboratory
n1sufoantsldiadesioadelninienisiaseidiulasuilnns il

wAalasulnsns W wag daialasuilnnsdl nsieseimsauningalnl Wy Bunssn azneulin

aninsalnl evmeudnuougentdu XRF XRD SEM BFT ICP wagTGA.
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Analysis by chromatographic instruments laboratory such as gas
chromatography and liquid chromatography, instrumental analysis of spectroscopy such as
infrared, atomic spectroscopy, atomic absorption , XRF , XRD , SEM , BFT , ICP and TGA.
4022622 maleszinuaidleniodio 1 3 (3-0-6)

Instrumental Analysis in Chemistry 1

10sRUNDY : 4022616 LANILATIZY

mATANTInTEieesoadionaUninalndusziandis 4 dansililewan
Fa0a Burssaaninalnl szeeuiniourendu uareynouiindlatu 15n01591AT1ERAY
winsilonlasuninnsdl wu whalasuilnns @l wazdainlasulnns il wmadanisiasien
3l

Several techniques of instrumental analysis spectroscopy; ultraviolet, visible infrared

spectroscopy atomic absorption andatomic emission analytical method by chromatographic

instruments such as gas chromatography and liquid chromatography electroanalytical chemistry.
4023202 \nilatiumn3d 2 3(3-0-6)
Inorganic Chemistry 2
F10sAUNeY : 4022201 Ladletiunse 1
nnufildesureiuszuesansusznoudediou Iiun nauiiussiiaud ngui
auiundn ngueeitvadluana nalnujiservesansusenaudsdou n1sussynilingud
aunaundnuasngufeeiivialdiana uwavnisuszgndnvanlnsalnd
Theories to explain the bonding of coordinate compounds include valence
bond theory, crystal field theory, and molecular orbital theory, reaction mechanism of

coordinate compounds, applications of crystal field theory and molecular orbital theory and

applications of spectroscopy.
4023301 \ABUNIY 2 3(3-0-6)

Organic Chemistry 2

dsAuneu : 4022307 1ANBUNTE 1

Anwlaseasng audd wiavesuisen nswsenufizen nasuvesufazen was
nalnmsAinufAsevesansdunid ldun UfATennsidn YAseinsunuil UfAsennnsida
Ujnsenneslendn wazuisenveslansdunid n19duAs1na1sdunsd Lasn1500nkuy
NTANATIZNENTDUNTE 081948

Studies of structure properties, type of reaction, preparation of reaction
energy of reaction and reaction mechanism of organic compounds include addition

reaction, substitution reaction, elimination reaction, pericyclic reaction and reaction of

organometallic compounds organic synthesis and simple methodology for organic synthesis.
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4023302 UuRnIsLAlidunId 2 1(0-3-1)
Organic Chemistry Laboratory 2
UftRnsiAgatulfATenvesansdundd UfAsenisunuil UAsennisiiy

UFFBeN1sidn weruftRnsiiiedudenin 4023301 wildunid 2
The labolatory experiment related to organic reaction including substitution

reaction, addition reaction, elimination reaction and the labolatory experiment related to

contents in 4023301 organic chemistry 2.

4023401 LTINENE 2 3(3-0-6)
Physical Chemistry 2
JUsAUnNeuY : 4022404 IATIBIHENE 1
Sasmaiauiise wastadeiinadenalnvesiiten lasarmedidnnsednd
YadaznuLavliana wavnsvinvantAvesans
The reaction rate and the factors that affect the mechanism of the reaction.

Electronic structure of atoms and molecules and prediction of the substances properties.

4023402 UuANIsLAdigenEnd 2 1(0-3-1)
Physical Chemistry Laboratory 2
UivAnsiieafusaunamans sns1n1siinujasen Susuufasen anudeia
ANUNIA Lagn1sgadu
The labolatory experiments related to kinetic rate of reaction, order of

reaction, surface tension, viscosity and adsorption.

4024904 1A39N15398N19LA 2(1-5-3)
Research Project in Chemistry
NS5V AUAT ANLTUAITINEAIULAT NISITEUTIBNU LAZULEUBHNAIIWINE
Working on a research project on chemistry, writing of research report and

presentation of research finding.

4024905 FuuuLATRNIZNG 1(0-3-1)
Seminar on Specialized Chemistry
BNIAUATLENATNIINEIFIER LAz IaATlul 9 9In21581993 061191

J91n13 Yananishuad dnauesdusisuanidsudaiunaziu Tnenisinseiuazdunsien

wdaguusziiu nislifenminaue sauismaudony
How to research scientific papers and new chemical research from

chemical journals or textbooks. Presentation of research results, the discussion, mutual
exchanges by analysis and synthesis and summary issue using media presentation as well as

answering questions.
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2.3 Agudvanizinuaensey 15 wiaefin

4023208 wildaages 3(3-0-6)
Nuclear Chemistry

C% v IS a a

sigfudiunn1nsed Ugaseneliduujisendinades nisgaaunisiaeiessainy
whesvotiedes Auliupsedlustsueid Audussidduasei lolelnuduasizi nsueniiedes
nsvasutiades n1slduseleed mstesdusaznisidaninindes

Radioactive element chemical reaction and nuclear reaction, balancing
nuclear equations, natural occurring radiation, synthetic radiation, artificial Isotope, nuclear
fission, nuclear fusion, utilization, protection and the disposal of radioactive waste.
4023606 mMansimaaidleniasie 2 3(3-0-6)

Instrumental Analysis in Chemistry 2

Fgdaduniou : 4022622 nwsginaaiidieiaiesde 1

WANANITIATIZATIAINSOU Thermo gravimetric analysis (TGA), Differential
scanning calorimetry (DSC), Differential Mobility Analysis (DMA) uagimAiAnIsiATIz9naeY
w3esfleadielny Inductively coupled plasma (ICP) uay X-ray wallan1siAsIzR nsaeuLiiey
fhewnsesile LLazﬁﬂw’]@muﬁmﬁULﬂ‘%'aaﬁaiLﬂiwﬁimw%maﬂamuﬁ

Thermal Analysis techniques; Thermo Gravimetric Analysis (TGA) Differential
Scanning Calorimetry (DSC), Differential Mobility Analysis (DMA) and Modern Instrumental
Analysis Techniques; Inductively Coupled Plasma (ICP) and X-ray. Analytical techniques
instrument calibration and laboratory visiting related with studied analytical instuments.
4023706 CHRI LRV PR 3(3-0-6)

Industrial Chemistry

J1dsAuneu : 4023401 adlsHENE 2

mshaulagvdnmenenmilfeideaiuimnssuad gisleweisiu namans
Yosvedlua nsvudsaznsiiurediia N1SNERAINSOU N1SEEM waLNISIAUSAEY NTEUIUATS
yhwaAnAusignamngsa MInaals Mandnnsndaiinin wazansdus Addmy

Operation of physical principles of chemical engineering, unit operation,
fluid dynamics, fluid transport and storage, heat production, transfer, conservation,

production industrial of products, fertilizer production, sulphuric acid production and other

important compounds.

24


http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B1%E0%B8%A1%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%95%E0%B8%A0%E0%B8%B2%E0%B8%9E%E0%B8%A3%E0%B8%B1%E0%B8%87%E0%B8%AA%E0%B8%B5

4023707 giialaaLsdu 3(3-0-6)
Unit Operation

vy TAvedlna nsnavasnzneu N13nseslugnaInnssy N13anTWIA Bl

MsvudIvanddasldan n1saelaumnudeu WwIsawantUasuaIusau NISHERANNSIN NSHER

a acs

Lo msazany MIyseve MInnwin S3Taeealeda dns1ilawstu n1saedy Nsaady N1sBULIY
LarMIaiALenans

Unit, dimensions of fluid, precipitation-mixing method, industrial filtration,
particle size reduction pneumatic conveyor, heat transfer, heat exchangers, heat production,
steam production, solubility, evaporation, reverse osmosis, ultra filtration, absorption,
adsorption, drying and extraction.

4023708 wiAewandan 3(3-0-6)
Environmental Chemistry

aunguazuuvenisuilatguiuafivniai Ausazeinia Ygdnsoendiau
Tulmsiau asueu lelnsiau uaznsdifnvmedulamanandey staussfumfasuya uay
welulagnstidninge

Causes and solutions to water, soil and air pollution. Oxygen cycle, nitrogen
cycle, carbon cycle, hydrogen cycle and international and national case studies of
environmental problems water pollution control.
4023709 Ujtiansiaiidawanday 1(0-3-1)

Environmental Chemistry Laboratory

Fgndadunew : 4023708 pfiFuwIndox

N15gu19819 N135N¥IAI0819M0ULINITATITY NITIATIZYNIAI0DNTLAY
flavareluin ArAudesniseendiaunisdundl Armnudesniseendiauniaadl vewddduin
Apudunse - lwa n1TedaInNn gAYt 11TATIsRAIAINuY LT AN

AMFIATIZALaznUn e TuRuwazin

Sampling, sample preservation, dissolved oxygen analysis, biological oxygen
demand analysis, chemical oxygen demand analysis, total dissolved solids analysis, acid-
base determination, water hardness analysis, turbidity analysis of water, heavy metal in

plant, soil and water and heavy metal residues in plants, soil and water determination.
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4023710 wiinedweslosdu 3(3-0-6)
Introduction to Polymer Chemistry
FdsAuneu : 4022307 LadiBunse 1
ANuSAgIRUNeaLLeS nsviruialulana audAveanediues UFATeantaiA
wodlwelsiwdu nsduasizvinediues
Knowledge of the polymer. determination of molecular size, polymer

properties, polymerization reaction and polymer synthesis.

4023728 Uiansiduia 2(0-4-2)

Glass Blowing Laboratory

UftRnaietunsliivaieend uasnangunsal indesuivnaniegnadie loun
vaoauf3Ufg wiswi uallar3 vasanen indesilefindnouiuuusiian Talduflean uas
wivoLINg

The laboratory practices related to using Oxyhydrogen flame and simple
chemical glassware and apparatus production including U-shaped glass tube, stirring rod,
capillary tube, dropper, other variety of apparatus made by soda lime glass and borosilicate
glass.
4023902 Ingnnslngdniaadl 2(2-0-4)

New Technology in Chemistry

shdefitnaulanagiiuadomadiuad fonmguinasUsslovivesniniiluly

Studies of interesting and current issues on chemistry including theories and
applications.
4023903 walulagadliganaw 3(2-2-5)

Biological Chemistry Technology

walulagiouleyd n1sUFulaeiuveqiunid wliddertudsel iseulu
LAENSE0YARNE THAAILNTEUIUNITNNTINN

Enzyme technology, genetic improvement of microorganisms, green
chemistry with nanocatalysts and biodegradation.
4023904 walulagUlasiadl 3(3-0-6)

Petrochemical Technology

AMNlagTINYesanamNssuUlngall Mstuiaiing Bmulazaisusenaum iy
fiminndn wefidu Insfidy $afidu SAdnd andunseiianstlnsadl

Overview of petrochemical industry, introducing methane, ethane and heavy
paraffin compounds, ethylene, propylene, butylene, BTX for synthesis into desired

petrochemicals.
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4023905 GHERTTS 3(3-0-6)
Green Chemistry
Uiz uarisnslmifannsalilunssdnaisiaiionnninensitannsonauny
nsldsvinarany et wasdieudvdalmiliinansenudedawndon UfATendunignld
i waransueulnoonlesdeeanduinans AFIUHATEFININ LAZNTEUIUNITNNYINN
Reactions and new methods that can be used in the production of
chemicals from renewable resources. Solvents utilization. A catalyst and a new type of
reagent without environmental impact. Organic reactions using water and supercritical
carbon dioxide as the medium. Bio-catalytic and biological processes.
4024205 EAAENS 3(3-0-6)
Material Science

v 6 1

Auduiussznialassadavesian audivisnalii anudouwivan wazuas
auidenaidanaiiiintu nstansoulunseuiunisudelang widind nedwes wasan
Weusznau Tautensthluldy

The relationship between the structure of materials and electromechanical
properties, magnetic heat and light, mechanical damages occurred corrosion in metal processing,
ceramics, polymers and composites including applications.

4024307 LANYDINANAUNTITUVA 3(2-2-5)

Chemistry of Natural Products

winmMBieatunsuen dnvalasedie uwasihiduaseivesanssnouiiinty
Tusssuy#

Separation principles, characteristics of structure and biosynthesis of
naturally occurring compounds.

4024602 anlnsalnUdmsuinlidunsd 3(3-0-6)

Spectroscopy of Organic Chemistry

AdsAuneu : 4023301 LALIBUNTE 2

ndnnisvoaniesieontsaunlnalnd uagn15Useyndld 1wy nsgandy
Msamas wagnisduasiiow udu nsmnlassaisesansuseneudunidinedfanlnsalnd
dunsLsn sanslalotan Fdi0a Taedesunnumnislowuud wazuaaninalnd

Principles of spectrometer and applications such as absorption, emission
and vibration etc. structure determination of organic compounds using spectroscopic

methods, Infrared, ultraviolet visible, nuclear magnetic resonance and mass spectroscopy.
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2.4 nguIvRnUszaun1salivIdnvseaunadnet lidesndt 7 wioghn

2.4.1 T¥dnw 2 wdaein ansievinalul

4023802 NsAsENANUNWSaNENUSTAUNSAIAVTNLAZEUNIAN Y 2(90)
Preparation for Professional Internship and Cooperative Education
ANUAIAYVINITESELENUsTAUN SR ANLaEaNAAN Y NITHAIUIYAGNAIN

Wedipunisviay wadansaiasausarduniwallildnu wadanisdiauenanunielasinis

va 1 v [

ngvaneUseAudiny ngruieksu Aulasadslunisiinu nees1sdygRinfenisnssy
muRnAgItuAsLimned sruUImsnugunwluaaiulsznouns sunsupoufiamesdmiu
diinau sasRanssusu 9 AUAINABINITVDIANV I

Importance of preparation for professional internship and cooperative
education, personality development for work environment, job application and interview
technique, portfolio or project presentation technique, social security law, labor law, safety at

work, computer-related crime act, quality management system in organization, computer

programs for office including other required activities for each study program.

2.4.2 Tiaens1edvlitdesndn 5 wulein ains1eivisaliil

4024803 nMsEnUszauNITAlIBNIN 5(450)
Professional Internship
AUsAUNDY : 4023802 NTmIBuANNSaNEnUSTaUNTARYTNLAzAnAAN Y
waziin@nudaaeutRiduluauiinuzwazavivimun
AnuftRnuaidluanuuszneuniniaenyu S53avia viesguia nedu 9
Aedesfuavivwesindnuegiaduseuy Wussssalddosndy 450 42las vilidn@nwldsy
Usvaun1salaseannmsviauneudiianisanw
Preparation for professional internship and cooperative education, and
students have characteristic as required by each faculty and study program. Real internship at
private company, state enterprise or government organizations relating to the study program

at least 450 hours resulting in the real experience before graduation.
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Real internship in organizations as one of their members with same area of
the study program with no less than 16 weeks, follow regulations required by the
organizations during the internship, have exact responsibility and take full responsible for the

assignments, have supervisors or officers who systematically take control of the internship

resulting in a self-development and experience before graduation.
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