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1.2;AGIACO20AGEAEOEPA" 6  EUCA
Humanities Credi
1.3;A@'ACO20A0EO 12 EUCA
Languages Credi
1.4/A@'ACO20CO-AOEOEPA"aA 6  ELCA
Sciences and Mathematics Credi
2 EAC C020a0%0D 99 E'CA
Area of Specialization Credit
2.1C0O204; 1 29 EUCA
Core Courses Credi
2.2020a0%0D #01 60 EUCA
Specific Courses Credi
2.2.1 CO20a0%0D #0Ow°Ngak 33 ELCA
Compulsory Specific Coul Credi
2.2.2 CO20a0%0D #0WaAxl; 20 EUCA
Specific Major Courses Credi
2.2.8020aEAOAEA#O8»API 7  ELCA
Professional Experience Credi
Strengthening Courses
2.3 A ACGAROBAX|CIO 10 EUCA
Elective Courses at least Credi
3.EAC CO20aAxIjaEAD 6 ECA
Free Electives Credit
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axe[AOACO*O
1. EAC"CO2OE(BHE &Gap
General Education 30 Credits
11 jA@'ACO2ORRISBARN) EAB#EOEO " OjAOACO20!ia»10e
Social Sciences Courses 6 credits. Study from the
0000a11-0 %ACNpU-OSENSeA;N°jOA IOA  3(3-0-
Social Dynamics and Happy Li
0080a12-0 jOA¥N20a@BA0Y,20COUAAE  3(3-0-
Life and Social Quality Develoj

,,,,,,

Humanities Courses 6 credits. Select from the foll

000021-0 -NjEDjOAAU#EOAELA-E 3(3-0-
Information Literacy Skills
0000@21-0 jOA'N jOACOAAU# 3(3-0-

Knowledge Management
0080@22-0 a@3alO¢CISAIPGEA" : EOA»-8A 3(3-0-
2a0COu
Human Value : Arts and Scien
Living
0000@2D0: jOA¥N20@uAO;AOY4 3(3-0-
Personality Development
0000@23-0 jO104APINL-10jOAaYxeIE@C. 3(2-2-
Sport and Recreation for Healt
Language Courses 12 credits. Select from the follc
0080a31-1 AOEOINSgjAEa¥xei%N2t0-NjF  3(3-0-
English for Study Skills Develo
000031-1 AOEOINSgjAEa¥.xeljOAExeIE  3(3-0-
English for Communication
000031-2 jOAI'OAOEQINg;AEa2O8CO:  3(3-0-
English Reading for Academic



1

00B0@31-2 E-tOAOEQINg§|AE&20COu»E  J3-0-
English Conversation for Daily
000031-2 jOAatOATAOEOINS;AE&12OC  3(3-0-
English Writing for Daily Life
0000@32-1 AOEO4-Aavaxel;OAExe[EOA  3(3-0-
Thai for Communication
0080a34-0 jOAEL-LOAOEO '015:20COu»L  3(3-0-
Chinese Conversation for Daily
0000@35-0 AOEOa;OEAOaYxeljOAExeill  3(3-0-
Korean for Communication
0000@36-0 AOEOatAAaOCOU»ADiOC 3(3-0-
Khmer for Daily Life
14 ;A@!ACO20CO-AOEOHFACHM O ik O EO " O;AOACO20!
Science and Mathematics Courses 6 credits. Sele
COUrses:
0000a41-0 20COpAADEOesaC A#IA 3(3-0-
Life and Environment
00042 CO-AOEOEpA"aAPAa-0ataAAC  3(3-0-
Science and Modern Technolo
0000@41-0 CO-AOEOEpA"a¥axe[E@¢AO:  3(3-0-
Science for Health
0000@41-0 a-04taAAOEOAEA-EEIOEAN  3(3-0-
©AO’
Information Technology for Sir
0080@41-0 OAa»%1Y4U#»AD|I°jOA-O¢ 3(3-0-
a-0a1taAA0d
Entrepreuership in Science and
Technology
0000@42-0a2OUEOEPA"aAPETOn04520C  3(3-0-
Mathematics and Statistics for |
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2 EAC’ Oy QA Ou
Area of Specializatitre @s

21 CO204;t 29 ELICA;Op BE#EO;EO "O;AOACO20O!ia»tOé
Core Courses 29 credits. Study from the following

020091110+ aaAaUANE 1 3(36)
Calculus 1

02009120 4xAcUANE 2 3(D6)
Calculus 2

0200920-1' asAO-NeCa» 1 3(D6)

General Chemistry 1

0200820-1 » O°NpuOjOAarAO-NeCa» 1 1(61)
General Chemistry Laboratory

0280®20-11 aeAO-NeCéa» 2 3(D6)
General Chemistry 2

02006020-11 » O°NpOjOAarAO-NeCa» 2 1(61)
General Chemistry Laboratory

0200930-1! ¢ &ED;E" 3B-0)¢
Physics 1

0200930-1 » O°NpOiDA: &EO;E" 1(689)
Physics Laboratory 1

0200930-1! ¢ &ED;E" 3B-0¢
Physics 2

0200H30-1 » O°NpO|@A: &EO|E" 1(681)
Physics Laboratory 2

020094912 20CCO-AO 3(D6)
Biology

0200H40-1 » O°NuO;0A20CCO-AO 1(€87)
Biology Laboratory

0200950-2 EJ@ud 3(3-0-

Statistics 1



2(

22 COR0a0BER GO
Specific Courses 60 credits
2.2.1C020a0%:0BEOCABMNEEHEOEO O/
Compulsory Specific Courses 33 credits
34092701 acAOIROT-AOA" 1 3(D6)
Inorganic Chemistry 1
310H21-2( » O°NpO;OAaAOILO-AOA" 1 1(6B1)
Inorganic Chemistry Laborator

310H21-2( acAOItO-AOA" 2 3(B5)
Inorganic Chemistry 2
310H22-2( aaA0IO-AOA" 1 3(36)

Organic Chemistry 1
310H22-2( » O°NpOjOAacAOIOLADA" 1 1(B1)
Organic Chemistry Laboratory

3140922-3( asAOIOT-AOA" 2 3(B5)
Organic Chemistry 2
3140924-3( acA0a208; &EOE" 1 3(36)

Physical Chemistry 1
3140H24-3( » O°NpOj0AanAD0a208: &EO  1(B1)
Physical Chemistry Laboratory

310924-3( acA0a208; &EOE" 2 3p35
Physical Chemistry 2
310825-2( asAOCOanAODE" 3306)

Analytical Chemistry
3140925-2( » O°NpOjOAarAOCOanAODE  1(G3)
Analytical Chemistry Laboratol
310925-3( acAOCOanAOPE"a208Ea»ja. 3I3-6
Spectrometric Analytical Chen
3140925-3( » O°NpOjOAacAOCOasAODE 1(0-3-
Laboratory on Spectrometric A
Chemistry
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310927-2( EOAanAOaADaCOA»AI'ANA  2(D4)
Chemicals and Safety
3140827-2( AD°;0A N jOAe@AOYEHIS 2204
CO-AO
Laboratory Quality Manageme
and Metrology
2.2.2C020alja0%.CmEMIALS| AE#aAXIEO
CRAEOesplia»0é
Specific Major Coucsedits®elect from
following majors
1)c0O20aijanACPUAZO;OA
Integrated Cheluhagtny

3140923-3(20CarAD 3(D6)
Biochemistry
310923-3( » 0°NpO;0A20CarAD 1(€B1)

Biochemistry Laboratory

31405-024- acAOCOanAODE"-084::'0 3(DH
Electroanalytical Chemistry

31405-024- » O°NpO;OAacAOCOanAODl 1(61)
Electroanalytical Chemistry La

3140925-3( acAOCOanAODPE"-08a0AAO: 3306
Chromatographic Analytical Cl

3140925-3( » O°NpOjOAasAOCOasAODE 1(0-3-
LaboratoryCtmnatographic Ana
Chemistry

31-405-021 acAOCNE’ @ 2204
Materials Chemistry

31-405-G8 CNE @aOA"taAPa-cataAAD  2(D4)
Carbon Materials aridaviicro
Technology



2.

31405-022- acAOY,AOpAN3+" AAA20LO
Natural Products Chemistry
31405H28-4 ENAAIO-08anAOCUAIO;OA
Seminar in Integrated Chemisit
2 CcO20aljanAOIUEOEAAA
Industrial CheMegtoy
314092801 acAOIGUEOEAAAACXEI§p#
Basic Industrial Chemistry
31-405-82¢ » O°NpO;0Aa0©Y4OPELCA.O!
Unit Operations in Chemical Ir
3105-0263: jOAaCa@AaBAOYIBUEOE;]
Industrial Quality Control
3105-0264: jOAaCOA14°°COECAAAE
IGUEOE;AAAaRAD
Engineering Drawing for Cher
Works
31-405-0R¢€ aA88OIPUEOEAAAa208:0a
Eco Factory
31405-026- AEAE°EOEPA"IGUEOEAAA
Industrial Economics
31405-038- jOA'N"jOA;OAVLAOUaADOA
Production and Operation Mar
3140928-4( ENAALO-08acAOIBUEOEAA
Seminar in Industrial Chemistr

AN A s oA~

AVA AYAEI08Ua»108

3(39

1(89)

3(36)
3(B9
3(D6)

123)

330-%
3(39
2(D4

1(89)

Professional Experience Strengthening

Select either of the following plans:

N o~ ~ ~ A

31405-029- jOAY,+;801
Practicum

J4Q0)
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3M0D292 OAApAOAAAASSO! 1(1-0-
Pre-Project

3109293 acA880! 3093
Project

i 81 ORAOAXEEIOEOIED

3M092910¢ jOAauAOAAEE{O"EOEO 1(1-0-
Pre-Cooperative Education

3140929-8( EE;OEQEO 6(e100)

Co-operative Education

,,,,,,

Elective Courses Hicleabts. Select from the following courses:
31405-021- jOACOacAODE"-O8aCOAA#I  2204)
Thermal Analysis

31405-023 20CarAOS>ADAD; " 3(36)
Applied Biochemistry
31405-023- a-0ataAAGIOEOA 3306)

Food Technology
31092511 jOA'N jOACISAEOAAHIGUEOE 3p35)
Industrial Waste Treatment
31405-028- jOAAS-@1a0Ag0AaAD 2(DD
Chemical Project Investment
31405-028 a-0a'aAAO»&apAaAOAAGAD: 3(D9
Petroleum and Petrochemical
31405-00% ENCce#iaAxi;EAA-08acAD A204)
Selected Topics in Chemistry
31405-027- jAD°COAVAOUFIAQAAIA"  3(D6
Polymer Production Processes
31405-027- jAD°CLOAVZAOPAOS 3(29
Rubber Production Processes



2

31405-027- CO-AOEOEpAdADPa-cataAAG 2(D4
Science and Technology of Ce
EAOAaEL@O20aAxIEIOEANIN;EOQ;EOCO20al;é
+*C020aAx[iEIOEANCN;EOQ;EOCO20alj:
3 EAG COPOBRAQERD:

Free Electives 6 Credits

»AO--OpAD AAEOCO.- AOANAa calﬁmmézmqucmm" Oé»,
AAP/EAXIENCE#OEO¢OCO20
Students can select 6 credits or more of any undergraduate c«

Rajamangala University of Technology Isaranaiolerhealsisoi’she
department’s approval
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3.1.4E 84,1 {OAEQ;EO

_ 8/OAEOEOAE!I#D EOCOC0:0arAD
(EIOEAN QIO #FacAGUUBLO0A

»$iOAEQLEO-Oe

AOg;OAEOQ;E

0Q0@kxxx  ADIACO2OENSeAEOEW  3(X-X->
0Q00@3xxx  ABIACORPOAOEO 3(X-X->
0Q00@3xxx  AGIACCPOAOEO 3(X-X->
020091104 &eAaUANE 1 3(36)
0200H2aa  acAO-NeCa» 1 3(36)
0200522  » O°NpuO;OAarAO-NeCa 1(eB1)
020093a01 (&EQE" 1 3B-0)¢

020093a02 » O°NUO;OAL&EQIE" 1 1(eB1)
ACA D EM™CAjOu

AOnjOAEQIE

0000@Lxxx  ABIACO*OENSEAEOEW  3(K-x-)

W00Mx-xxx  ABIACOPOAMBEAEOEW  3(X-X-)

00-000-03x-xx jA@GIACCROAOEO 3(X-X->
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3.1.8i01 0°OAAOACO20

0001101

%ACNU-O8ENSeA]NCjOA TOASO( J306)
Social Dynamics and Happy Living
CO20°N§eNC;"[2

Pre-requiske :

%N2:0jOA-O8ENgeA jOA'N ADacOAR-O:
ENgoA jOA¢NCanAxeit-O8AEAE° O AZRE
a’ Aa#alCoO aEAE O %iav.0AS jOAatH
»jaA[84a°°»AD20 O»apuAINTAOYADARK

s s N A

ADPEC!O8»*-EOENgmA aEAE°;O" 4AD;OA
IAIOS§AO=COAEDC

Social evolution, social organization,
economic movement and economic prob
using sufficiency economy, ASEAN comn
democratic form of government with the
State, civil politics, the relationship betwee
rules governing society, laws in daily life,
among society, economy and Thai politi
happy living



00-000-012-0t

00-000-021-0t

4.

iOA%N20o@3A0%,20COUAADEN! 3(3-0-
Life and Social Quality Developmt
CO20°N§aNo; "2

Pre-requiske :
»AN2-OAADEAN; AAAALOA IOAS82BABQ(
EA#0841CeO aAPa puepOuliptais AZN
0.00. E1#0-0e aAPaCOAAN YO ajopIQE:
nraisae#ac#0iN2OCOPAADENSNAGD A
iOAcA[8a at AAD;OAEA#O§Y.AONY4AELC
Philosophy and principles of Dhamma
teaching) in daily life, individual workiime,ridy
concepts andatdiifdes; developing life qu:
accountabilities and responsibilitiesfor ther
people in accordance with Dhamma
teaching);maliagement conforming life
participating in social activities, the techniq
others and developing effective work

-NiEDjOAAUIEOAEA-E 3(3-0-!
Information Literacy Skills

CO20°N§eNo; "2

Pre-requiske :
iOAAU#EOAE'a-EiN°;OAEO;EOADHE
u#8§iOAEOAEA-E jOAaAxIjaEAIS-ANYW
o#laC#OEOAEA-E OA»ADAAO 0@ AR
Information literacy and higher educatic
information requirements, selection of infor
information searching strategy, evaluatior
ethics in using informationand citation
compilation and communication
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00-000-021-01 jOA"N"jOA=aCOAAU! 3(3-0-
Knowledge Management
CO20°N §aNo; "2
Pre-requiske :
EAN;iOA -AE®O jOA'N"jOAaCOAAIEE O
iOA"N" jOAq@OAAYDAZ#A 04 AAGA N OAC
iOA»ADADARAOACOAAU#ALOA - iIO8OAD Neo@inn A
Principles, theory, knowledge managemer
knowledge management objectives, th
information technology for knowledge me
application of knowledge management in
individual and organizational levels

00002001 o@3a"O¢iSAFDBABADEOENA#EL( 3(3-0-
Human Value : Arts and Sciences in Daily |
CO20°NgeNo; "2
Pre-requiske :
oGCOAEAOA¢I§20COuaADYN210jOAC 84
aADaCOAAQAENDYLA »AD[o#CAo@3",
CN2t AAA&-A AUAO»*--O-#i870er ad
AEAE®{O %1a%0A8 a¥axeljOA’i0a1020(
The meaning of life, human developments
and reasons including virtues, ethics, Tha
local wisdom and value according to the
sufficiency economy for happy living



06002002

00002301

4.

iOA%N210°@uAO A0, 3(3-0-
Personality Development

CO20°N§aNo; "2

Pre-requiske :
oCOAAU#%,x€1°01a;0eAC|N°gnAQA0¥
°FaAO;AOY: a-010aCO O;OA» AR
éE!§°Q0A©iAO?/4

Basic knowledge of Personality, personal
influencing personality, personality develoj
self perceptions, human relations and pe
health and adjustment and personalized be

i0104ADNL10;0AaYxeIEDGECAOY 3(2-2-!
Sport and Recreation for Health
CO20°NgeNo; "2

Pre-requiske :

» 0°NpuOaj0eACiN°CO, O OAIIADRDEB;O
Y+i-NiEDjOAIljiiOANE; OAAADaA XN i
EO;EOEAN;aA2:0jOAaYsxeIEDCADEAHA
a»%1,U#H0aADYIU#IOA -0’0 BDARD
AlO§iOA8AD Opa” avuxeivuN2:0a@BAOY2
Ractice of how to exerciseg ipoysash gl
practicing exentisesing an appropriate
individual fitrsdsdying nutrition needed for ¢
groupsrganizing recreational activities far
studying how to live and workagplgingasHi
effective leadership and followers for happy
develop a better quality of life
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00-000-031-11 AOEOINS;AEa¥xei%N20-NiEDiC 3(3-0-

00-000-031-1!

English for Study Skills Developme

CO20°N §aNo; "2

Pre-requiske :
iOA&2#AOEOIN§|AEa¥xei%N210 N S
:*8 U 10t 4APacOAL jOAYN2LOINH,
a¥axelashetls fJORE OnCOAAU#aY.0eAauOA
English language for study skills devel
strategies in listening, speaking, readil
development of English ability as a tool for

AOEOINS§jAEa¥axel[{OAEXEIEOA  3(3-0-
English for Communication
CO20°NgeN©o; [t

Pre-requiske :
i0OAz2#-NiEDAOEOQINS;AEAL ] OA ; HE-IE(
20 COu»AD iIOCNuCAEF B AR aRER .
anASEA#OSAOEO-OeaEAODEA

The use of English skills: listening, spea
writing for daily life communication in vario
suitable vocabularies, expressions and stru



00-000-031-2

00-000-031-2!

4

iOAI"OtAOEOINg§jAEa208C0O20;C 3(3-0-
English Reading for Academic Purj
CO20°N8§rN 00-000-031ADEOINSAEAY X!
-NiEDjOAaANA000-031-102
AOEOINS§jAEa¥.xeljOAExeIE
Pre-requisite 00-000-031-101 English for St
Developmantd 00-000-031-102
English for Communication
iACO OjOAI'OtAOEOINg;AEa208CHE
AOEOINGpARDeACc#I§iNoatxéiaAxeigar08CO20;0A
Reading strategies for academic purf
vocabularies, structures and contents

E1.10OAOEOQIN§|AEA20COu»AD i 3(3-0-!
English Conversation for Daily Life
CO20°Ng§eN 00-000-031ADEOINEAEA X!
-NiEDjOARMONA000-031-102
AOEOIN§jAEa¥axeljOAExelE
Pre-requisite 00-000-031-101 English for St
Development ar@0008031-102
English for Communication
iOAEL-1OAOEOIN§;AELOAETOLjOA" pIaN
ofOEN%.-" EiOtCtHOACN2: AAACISA #OCI¢
General conversation in daily life, Englist
various situations, the use of vocabulary
accordance with the target culture, as w
courtesy in conversation



a7

00-000-031-2 jOAa¢OAIAOEOINSAEA2OCO» 3(3-0-

0003201

English Writing for Daily Life

CO20°Ng&eR 00-000-031ADEOING|AEAY X
NiED;jOARRGAO00-031-102
AOEOIN§ AEa¥.xeljOAExelE

Pre-requisite 00-000-031-101 English for St
Development ar@0008031-102
English for Communication

iOAacOATAOEOINS;AEAENOLjOA3"L!(0F

acOALCH B QAENKDAL " EAOA 4AD;jOAA¢

aAxel8A0Ca2OCOu»AD TOCNL

English writing in different situations; for

message and letter writing, writing about

their daily life

AOEOA-Aa¥axeljOAExelEOA 3(3-0-
Thai for Communication

CO20°N§eNe; "2

Pre-requisie :
EAN;3xé1°01jOAG#AOEOA-Aa¥sxe| (MK
iOAa¢cOA1aAD|OAG#HAOEO-OCaEAODEA
AOEOAADCN2: AAA»AD 10200 avaxeiti
The basics of using Thai language for
listening, speaking, reading and writing in'
vocabularies, appropriate idioms and struc
on communication skills as a national lang
to earn a future living



0G00@3H001

0G00@3H01

4

\\\\\

Chinese Conversation for Daily Life
CO20°N§aNo; "2

Pre-requiske :

EAN;%xé1°O¢ISAOEO O & #4j! VBN
afOEN%:" »ADaAr jOA:*§ jOAYIUNERT
U jp#i8

The basics of the Chinese language
pronunciation, symbols used for Chines
grammar, vocabulary, sentences, listenir
pinyin reading, corrective reading for C
conversation in the same as manner native

AOEOajOEAOaY,xeljOAExEIEOA 3(3-0-
Korean for Communication
CO20°N§eNo; "

Pre-requiske :
»ADaAa-0e52#4120 COIHND; (YRR 0
AOEOa;OEADAAD Nog/,xé1°0O1

The basics of the Korean language, consc
sentence structure and grammar, vocabul
used in daily life, development of the K
reading, listening and basic Korean convel
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00-000-036-0 AOEOa¢AA52OCOu»AD TOCN:  3(3-0-6
Khmer for Daily Life
CO20°N §aNo; "2
Pre-requiske :
EAN%xé°O1¢ISAOEOaCAA & #4aj! uNCIK
atAA.Oear#EL-10520COu»AD TOCIDAE
iOAIO! 4ADjOAacOATAOEOACAA
The basics of the Khmer language structur
including vocabularies and idioms usec
development of the Khmer language, lisi
reading and writing

00-000-041-0 20COpaADEO&8AC AlIA 3(3-0-!
Life and Environment
CO20°NgeNo; [t
Pre-requisHe :
oCOAAU#aCxéisu#ta;OeAC|N2OEORBAE
EQesaC A#iA jOAa»ADeAra»Astisads
a0 COu»AD IOCNIAAD YA AD-° aCOABAC
%,AN§8§0O* ,AN§8O!- 4.1 tCOAENARDRY
EOQe8aC A#lA
A basic knowledge of life and the environi
the earth and life, chemicals used in every(
of chemical usage on living, meaning anc
forms of energy, renewable energy, relatio
life and the environment



0G00®@4102

00-000-041-0i

Sl

CO-AOEOEpA#aADA-1ataAAOEAI 3(3-0-
Science and Modern Technology
CO20°N§aNo; "2

Pre-requiske :

ExelEOA»AD ABRY.AQDH#AIS| OAEADD
AADENSPAAUADENjAU#aYaxel;OA»ANCEAO¥,OA iOAS!
Science andmodern technology, applied

communication technology, trends anc

technological development on life and

awareness for living adjustment

CO-AOEOEpA#aYaxeIE@CAOY:  3(3-0-
Science for Health

CO20°N§aNo; "2

Pre-requisite : -

iOAa"AO-au0rap Ab°ICNACD IOEOAD
adiOA»'1§jN1aA-OAOVLALENRBOOAGRHAO Yx2EAD
iOA"UAAE@CAOY ptals aADAE#aCOAAUY
The basic knowledge of science for health,
and development, organ systems, food,
the spd and prevention of epiffiechicg soc
drug and herbal usage in daily life, self cart
to others
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AN AN A~ A

Information Technology for Smart L
CO20°N§aNo; "2

Pre-requiske :

Exe[EOAY,IOL O a-IA"alcu VLA AD SN
iOAa»AOeAta»ASENSoAS-A AOAGABAE
oCOXAN[°aAD;OAAO@3 AAAN!AURIBAK
iOAa2#a-081aAAOEOAEa-EIAIO §AUHA
EOAE1a-EEIOEAN°COT1020COuIAIO§20
Information and communication technolog
roles of internet communication; impact
adjustment for changes in Thai society an
revenue and growth of communication ser
responsibilities and morals in the age
communication. Information and Techn
Application of information technology for s
continuous learning



)

00-000-041-01 jOAa»%1v4UI»ADi°jOA-O8CO-AO 3(3-0-

0004001

Entrepreneurship in Science and Te
CO20°NgeN©; [t

Pre-requisite : -
oGCOAEIOnN-¢i§YU#»AD|i°jOAaL DIRjOR

AN NN A

AN NN A

EIOEAN°v,U#aAOeAp#»ADji° BMO AL
iOAa80a%xeljOAN jOA A0 &b A3 A

av.t @A O Ei@ER[OOBSBO-AOEOEUA"aADA-0ataAAD
Study the impoetaof business entrepreheurship, t
chances of a private business grgenpceng
technolodye concept of creating innovative

science and technthegyntroduction of rgeginni
operatorbe preparation and analysis of |
bussiness financial maniagesoerdes of fun

small and medium bymsydesson managem:
marketingining to prepare and present a

for the establishment of science and technc

a3QUEOEPAH#AADEONO-Oezalata 3(3-0-
Mathematics and Statistics for Daily
CO20°NgeNo; [t

Pre-requiske :
EO{EO;AD°CtjOA4j#»*-EOA" Ada#o®@akE(
aADaCOAEAAENDEAYLA-O8osOUEOEPA"
iOA&HE0a2OCOU»AD TOCNa¥xeljOA IOA§OCOMIAIO
The problem solving process by using n
statistics, the procedure of using both reas:
mathematics in daily life, statistics and pr
daily life for lifestyle balance
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02-005-011-11 acAcUANE 3(3-0-
Calculus 1
CO20°N8geN
Pre-requisite
:*8i"aNt AOAOPAAPAOCDHlalxei§ jOAE
aAI'fOjN"a¢p a-0:0ajOAEO»AO¥NL, " »A(
Function, limit and continuity, differe
applications, indefinite integrals, techniqus
definite integrals and applications

02005-011-20AcAc2ANE 3(3-6)
Calculus 2
CO20°N8erN 02-005-011&k0kUANE
Pre-requisite 02-005-011-104 Calculus 1
v,0CiiOANEEIS ¢*8j"aNtEAOALRGHBAM
aADOA»ADAG " »A0¥:N1 "EAOADE&
EOAN- iNAR N H&; OAa20811@ 3N a0 §aE# N No
ENA»APEO- Oia»%ialOag§uNC
Quadratic surface, several variables, limi
partial differentiations and applications, r
and application,the first order and first de
differential equations, the constant coe!
differentiali@gpns order n



5.

02-005-020-1 asAO-NeCa» 1 3(3-0-
General Chendistry
CO20°N8geN
Pre-requisite
a«ta--0¢ aAba-AlEO2N: %N PacAOA &
¢igaccs
Atomic structure, chemical stoichiometry,
properties related to representative and tra
chemical bonds, gas liquid solution and sol

020092602 » O°NpOjOAanAO-NeCa» 1 1(0-3-;

General Chemistry Laboratory

CO20°N&eR 02-005-02D0-46A0-NeCa» 1
EAx{aAOAmCoaU N2

Preequisite 02005-02@ GEneral Chemistry 1
orallocate study

» O°NUO;jOA - AISAEH#EI nA#i§ N°- AR2GES

02601 asAO-NeCa» 1

Practical experiment rel®20®2f01Gener

Chemistry

0200926103 acAO-NeCa» 2 3(3-0-
General Chendstry
CO20°N8geN 0200826101 acAO-NeCa» 1
Preequisite 0200®2€01General Chenlistr
IZPEZAEOEA" “A,AEOE pAd2E AN
10CacAOAA" anAQIO AeSMDEOA2OC
Thermodynamic, chemical kinetic, chem
acidbase, electrochemistry, nuclear ch
elementary organic chemistry and biomolec
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020092004 » O°NpOjOAanAO-NeCa» 2 1(e81)

General Chemistry Laloratory

C0O20°N8geN 02-005-020-4cAOINECa»
02005-02@300°NuOjOAanAO-NeCa»
aAD20092a03 asAO-NeCa» 2
EAx[aAOACeaU N2

Preequisite 02005-02@0G&neral Chemistry 1
02005-02@ B&neral Chemistry
Laboratory 1
and20092a.035eneral Chendl
or allocate study

» O°NpO;OA- AISAEH#E nA#igjN°- ARGTD

02003 acAO-NeCa» 2

Practical experiment rel®20®2f1035ener

Chemistry

02-005-030-1! ¢ &ED;E# 3(3-0-
Physics 1
CO20°NgeN
Preequisite
iAEOEpA"¢I8It@AOn aAaAUNAGADOR
4APoAxe1aEOAS aCOAA#ItAADIZREVLAE!
Particles mechanics, pulse and momen
energy, rigid bodies mechanics, oscillatory
of matter, wave and sound, heatdgndntiesr
fluid mechanics



02-005-030-1!

02-005-030-1!

St

» O°NpO;QA¢ &EOE# 1(0-3-
Physics Laboratory 1
CO20°N8&eR 02-005-030: 880 E#
EAx{aAOAmCoaU N2
Preequisite 02005-030-101 Physics 1
or allocate study
» O°NpO;OA-"Aigaj0eAC N AEOE B/ @
"#801aAD¥,ANS8O! (AEOE A" ¢isORaTE;
iCREA°NpOa20§;A¢iSERRNG OARBAD!
aCOAA#ILAADIZRELAEOENA" jAEOEPA"(
Experiment on the particles mechanic
momentum, work and energy, rigid bo
oscillatory motion, wave theory and sound
of matter, heat and thermodynamics and flt

C8QEDE# 3(3-0-
Physics 2

CO20°N8erN 02-005-030:8B0E#
Preequisite 02-005-030-101 Physics 1
d¢¢'OETOU ¢ ¢'OjADAENASAAIAEAG
iOaAci-AlPOjE"aoxeéigp#t nAxera AAB A
AaaEA!

Static electricity, elements of electromagne
circuits, fundamental electronics, electron
optics and modern physics
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02-005-030-1 » O°NpuOiQA¢ &EQE# 1(0-3-;
Physics Laboratory 2
CO20°N8&eR 02-005-030:88DE#
EAx{aAOAmCoal N2
Preequisite 02005-030-103 Physics 2
or allocate study
» O°NpO;OA - AigaijOeACiNcas ¢ OBGAy
4. GADAEEANC [OaAci-AlLOE"aoxéigp#! o
aAD ¢ &EQE"ADREEA!
Experimantthe static electricity, elements
magnetjsdC and AC circuits, fundamente
electromagnetism wave, optics and moderr

02-005-040-1120CCO-AO 3(3-0-
Biology
CO20OR§eR
Preequisite
aoASEA#O8AADOA i0801¢I§a«AAD fOR
EAOJEAOA-0820CAO% jOA N " iIOBABD
¢is%ABENUC" :0AaCECO-AO%NL GEOEpPA"
Definition, scope and the importance
biomolecules, cell structure and function
metabolisms, biodiversity, taxonomy,
physiology of animal and plant, ecology, ge



ot

02-005-040-11 » O°NpO;0A2OCCO-AO 1(0-3-.
Biology Laboratory
CcO20°NgeN 02009402 20CCO-AO
Preaequisite : 020094€.0Biology

or allocate study

» O°NpOjOA- AigajOeACiNCEOATOICHEAH
a<AA" jOA&C18a«AA"aAA-CTAO«OA aQON
"i0&E0e8AO20COUOACOAORAADEAC
EQE"
Experiment on the biology, biomolecules, «
function, cell division, metabolisms, biodiv
anatomy and physiology of animal and ple

genetics

02-005-050-2 ET1QuO 3(39
Statistics 1
CO20°NgeN
Pre-requisite
aCOAAU#aj0ACN°ETOuOa20 §¥,AAR:
iOA4 48 Ca»AEDIA OAED AuNG FREOBAAD;OAL 4 8¢
iOA»ADAO3a!O jOA- EIPEAAPO°O! 4AD;C
Descriptive statistics, probability, random va
variable distribution, sampling and samg
estimations, hypothesis tessoganedt€xi
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3uM0P2ra  acAOiROL-AOA# 1 3(3D0
Inorganic Chemistry 1
CO20°N8§rN¢ 02-005-020&k080 NeCéa»
Pre-requisite 02-005-020-101 General Chemisi
10AOAQAD»ADAA CISEOA»AD{ 1O AREX "
1OL-ADR; OAGKOIBE OPAB-AOA" ¢igaccsi
acASEAHFIBAABAAAA DA 4AD-AE®O;ADIA
Definition and types of inorganic compounds,
inorganic compoundbaseacideaction of in
compounds, inorganic solids and crystal str
symmetry and group theory.

340222  » O°NpO;OAarADItOL-AOA# 1 1(68)
Inorganic Chemistry Laboratory 1
CO20°N8§eN 31-405-0212080:0t-AOA# 1

EAx{aAOACeaU"iN?
Prearequisite : 31405-021-201 Inorganic Chemistry 1
or allocate study
EARIUOCISEOA»AD PanaCaA " aABAIio6i
EAxialiirai¢cisaces jOA4-a-AujA a°E EOM
EAAOpACISaAaA DA
Properties of covalent and ionic compounc
halogen compounds, and various forms of
packing of atoms or ions in solids, acid bas
solutions and molecular symmetry.



6(

3M0D22B  acAOLOL-AOA# 2 3(B5)
Inorganic Chemistry 2
CO20°N8§eN 31-405-021200110-AOA# 1 &/
31-405-02120PNpO;OAanAD Y
Pre-requisite 31-405-021-201 Inorganic Chemnr
31405-021-202 Inorganic Chemistry
Laboratory 1
acAQaciiA” OaaNt 210" ¢isAOaA#OB AR
aADaia«aAIAO«OACISEOA»AD|i°ariiA™ Oate
aniiA™ OaaN? -AE@EOAAKROH2O8«#(! &
iDuiAddmDsaAaA @A EANUB G RFORER s
a-IA"aAa 1 BEOA»AD|i°anil AS@GMNIO AR E/
EA°NUOCISEOA»AD;icaniiA™ OataNLgoAaM
EOA»ADj[calj «Dal AARIA qy MR appADAIR
«NAdsACis QEAIA"CISEOA»AD|I°.184"§ aAd
Y,AOpAN3L" BOAGIOR (MROAKIRRAOAO3C|§:
2j0 EOA»AD{i°a208«#IY #CACO, tigisded,
(1) alAAOr AQgataliA" jOAapAOAASADEA
a208«#it¢ig Oud-A01«O2NOSUNC
Coordination chemistry, types of ligands, nomer
structure and isomerism of coordination corr
theories in coordination compounds, crystal field
compounds, atomic orbital theory (AOT) and
theory (MOT), magnetic property and electr
coordination compounds, reaction mechanisi
thermodynamic of coordination compounds, e
properties of chromium and manganese coordi
Preparation of hexaminenickel (ll) sulfate and t
sulite compounds andaiahreffect of copper cc
oxidation state of reduction products of vanadiui



314092201

3140922202

61

of Fe complexes by Job’s method, coordin:
cobalt(lll) amine complexes, linkage isomers
properties of some transition complexes

acAOIQL-AOA# 3(9
Organic Chemistry 1

CO20°NgreN¢ 02-005-020080 NeCa»
Pre-requisite 02-005-020-103 General Chemist

A~ A A N

AN A~ ~ - s~ £ N

alAOt jA"101-AOA"4APIr@¥NL, "¢ig{A 10-AO,
Types and reactions of organic compounds,
alkenes, alkynes, axamadiends, alkyl halides,
ethers, aldehydes and ketones, amines, orge
deivatives.

» O°NpOjOAacAOIOHAOAH 1 1(681)
Organic Chemistry Laboratory 1
CO20°N8§eN 31-405-022:204010e-AOA#
EAx[aAOACoal N2
Prerequisite : 31405-022-201 Organic Chemistry 1
or allocate study
“ElPa@BEANUOCISEOA»AD|°IO1-ABKD 0N,
EOA»AD|i°FIDAAAOUO; INAcOAATARD sd Ak
alAO! A’ 10t-AOA"AADINZBLNCABADMFERAD
Properties testing of organic compounds i
alkenes, alkynes, ammmadiends, alkyl halides,
ethers, aldehydes and ketones, amines, orge
derivatilmschemical methods.
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3140D22B  acAOIOL-AOAH# 2 3(B5)
Organic Chemistry 2
CO20°N8§rN 31-405-022:20010EAGAH 1
31405-022-302°NuO;OAdrADIOL-AOAH
Prerequisite : 31405-022-201 Organic Chemistry 1 and
31405-022-202 Organic Chemistry
Laboratory 1

A~ A AN
A ~N A A N A ~N A A N

A N A~NA A~ N

A ~N A A N
A ~N A A N

AN A A N

Stereochemistry, nucleophilic substitution of
elimination reaction, addition reaction of alk
diene, substitution reacaidiomfl compoundsaa
carbon, Aldol reaction, basic organic synth
about nucleophilic substitution of saturated ci
reaction, addition reaction of alkene, rea
substitution reaction of carbonyl atotinperarts|
Aldol reaction, basic organic synthesis



314092480
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anAOa208¢ &EO|E# 1 3(D9
Physical Chemistry 1

CO20°N8§eN 02-005-020k08D -RleCéa»
Pre-requisite 02-005-020-103 General Chemi:
-AE®O-O8IZEVLAEOEPA"AADID3E an AR INK
%AN8SOIOEAPAAPEA @AanAD REARSA
[§a"»ADjl°a’ OACAADEAOAIg§a"»AD | I RAHOA
anAxeit.Oecigaliirariéio acAA"as (AOABED:
i0aAcipAircisibuiAaApaAaA ;@A OA-iOtOA
¢isaAaAjoAaApacAOa2084ES
Thermodynémeiory and thdremoistry, energy
process, free energy and chemical equilibri:
phase equilibria for single and multicompor
solutions, ionic mobility in water, electroche
applications, electronic structure ofnail@nsle
prediction of properties of subsatances,
molecules and photochemistry.



31409282

6

» O°NUOjOAanAOa208:&EOE# 1 1(6B])
Physical Chemistry Lalioratory
CO20°Ng§eN 31-405-@4acA0a208: &EOQE#
EAx{aAOAmCoaU"iN?
Prerequisite : 314092480 Physical Cheristry
or allocate study
aCOAAHITCIS]OAa»% a CIORAREAIG; OAEN
COCO, %N "¢ISADCERIGAGNBD¢ISADE
aCOA4ASCIgAITT1aAD®@aCOANGOAR S L(
¢i8a«AA" & i ODXARBRE ORHO 4, ¢ OaYaxelE(
¢i8ajAxi-0eADAOARADOXEF; OABRBQNE C
allitAOEa [aAn" #CACO OCN jOAanAxeft.
Heat of vaporization of liquid, heat of
heterogenueous equilibricconmbament system,
equilibrium of toewponent system, ionic strer
andDstwald’s dilution law, thermodynamics of
cells, applications of conductivity for deter
equilibrium constants of less soluble salt and
of aciolase titration, determiniation of ion trans
by bandary-moving method.
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3M0D288 anADa208,&EOEH# 2 3Q-3¥
Physical Chenistry
CO20°NgeN 31409280 acAOROSLEEOEH#
31405-024-302°Nu0ij0AadA0a208,: &EO;E
Prerequisite : 314092480 Physical Chemistry 1 and
3H09280FPhysical Chemistry
Laboratdry
aA8nO§Y,OCtisaEACaAPanAOYxéW4OC eI
iOA»ADAG;L"iOA” UaiKe ESBEDAGARAE ¢
"Ar¢igaj<E INUAOjOAa O » OjCBRAMIR)
ai0"» GO O » O;O0AOAOarAD EERD OA2LjN1E
A0 GBRHADAOIOEAOCHrE-0ea Al @z
CO,0anAD |NERASE QiOADAGABCOCO,
“Aigaj0eACiN°EA" @AanAOAAD | OABA @A

A ~N A A N
N Ao~ RAA N

A ~N A A N

AN A AN

Surface tension of liquid and surface che
adsorption and adsorption isotherms, applica
chemical equilibrium, kinetic theory of gases,
laws, factors affecting ra@gctiogaction mech
collision and transition state theorsste
approximation, determination of rate constant
chemistry, homogeneous and heterogen
experiments about chemical equilibrium and
equilibrium, determination of the equilibrium
complexation reaction, reaction rate of iodin
activation energies of catalyzed and non-ce



6!

calculation of rate constant, thermodynamic
computational program, adsorption of liquids ¢
kinetics of photocatalytic reduction and ox
kinetics of chemical wave reaction

31-405-025-2( acAOCOanAODE# 3(3-0-
Analytical Chemistry
Cc0O20°N8§eN 02-005-020ak040-NeCa» 1
Pre-requisite 02-005-020-101 General Chemi
41Ca0’-NeCa»-08arAOCOaAODE" {(BAROD

A A A~ N s m

A A A~

uUNC-iORPAOA

General concepts in analytical chemistry, sal
preparation, statistics in analytical chemist
guantitative analyses by gravimetry and ti
separation techniques (distillation, precipitat
extraction).
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31-405-025-2C » O°NpuOjOAacAOCOanAODEH 1(0-3-!
Analytical Chemistry Laboratory
CO20°N§rN«31-405-0252080COanAODE#

EAx{aAOAmCeaU N2
Prerequisite : 31405-025-201 Analytical Chemi
or allocate study
iOAd-a-Ap» O EEDKG BAcAODE"EOCOA,
1EiAEO»AOAO3«NAA, pGGREARADAD A
¢i8Mohr;OACOacAOPE"EO»AOAO3AEACA
a«™"

Acibase titration, determination roihéstlirhan

sample, determination of sulfate by precipitat

of chloride by Mohr method, determinatic
precipitation as iron hydroxide.

31-405-025-3C acAOCOanAODE#a208Ea»ia-AdAn  3(6)
Spectrometric Analytical Chemistry
CO20°N8§eN 31-405-025:200COanAODE#
Pre-requisite 3140®28201Analytical Chemistry
EANjjOA¢isEa»ija-AaAPAOD a-a0oiNApARK
DuiAd;jale«IA"¥2N1aADIPLIAO |10 ABHINAE
aAD¢ IE¢ [aAEa«i«"Ea»ia-AaApAD 108k
iOA»ABADE OcEa»ia-AEAj»$aYsxeIAD°PacASEAHOS
Principles of spectrometry, ultraviolet and vis
atomic absorption and emission spectrometry
phosphorescence spectrometry, infrared
spectrometry, applications of spectroscopic
identification of organic compounds.
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31-405-025-3C » O°NuOjOAacAOCOanAODE#a20!  1(03])

314092-201

Laboratory on Spectrometric Analytical Chem
CO20°NgeN 3140925-302cA0COanAODEH
EAx{aAOAmCoaU"iN?
Prerequisite : 3140925-303 Spectrometric Ane
Chemistryallocate study
EIC1»AD{PAADE#0-OetisanAxei§RAEO S
iOAAUAOAAUNCIAAEBSERE O 3RRBRED 4
a°OAEa»ija-AasapAQapiA" anAxelgilde A
PuIAAD; al«IA" Y, 2B BaAQ#IIA"
Components and their functions of spectros:
method of instrument usage, sample preparat
guantitative analysesVisy dp¥ctrophotometer
spectrophotometer and atomic absorption spe

EOAanAOaADaCOA»AI"ANA 2(D4)
Chemicals and Safety

CO20°N8§eN 02-005-020ak040-NeCa» 1
Pre-requisite 02-005-020-101 General Chemi:
»ADAaA-¢ISEOAanAOINIUAOA o@3EAAN
iNEOAABAA"»'I8iNINPAOA cCOA»AI AU
»'18iNHNOAaAPALC» O°NuOaAxeiajO igeNy
Types of hazardous chemicals, properties of
disposal of hazardous chemicals, adm
management of safety from working with che
equipment, safety in laboratory, protection ant
accident from chemicals.
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31-405-027-2C AD%°;0AN"jOAa@RAOYAE!§» O°NuO  2204)
Laboratory Quality Management System and M
CO20°N8§rN¢ 31-405-027E20AacA0aADRCOA>
Pre-requisite 30%Z-2A Chemicals and Safety
AP2AOPA°OLE#ISISOANMO | O/ 25:26A8 EA4
C#{TOEY W08 s jOA%N2IOAOPA° ST
17028000 A»ADNa@3A0Y: CO QTRAAR)!
EACIFOAaCoa@Aa@EAOY, | OASADORIDIG
EAAAﬂlD¢I§|OA EIOaADEIOa OA(?E@IW@
EOaEu®¢|§cQOA1/4o %AO" &t HERE QAL
EANETOLO BOPAOACN
Laboratory standard system 1SO/ IEC 17025:
requirements, standard development for a
17022005, quality assurance, standarad anal
AOAC, ISO or OIE, quality control, quality as
for assessingcotheetertte testing and calil
laboratory (ISO 9001), base units in scient
standard of measurements, theory of measur
of measurement error, data analysis by elem
statistics, international measurement system
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31409230 a0CarAD 3(PH
Biochemistry
CO20°N§rNQA005-02G1AD -NeCa» 2
Pre-requisite : 02-005-020-103 General Ch
aoASEA#0S§ O jAAAcCIS8a<AA"AAD | ABIZA
cOA"acala’ Ap (A’ 1D AKH.GREREAOIO;-O8:
EA#O8%,AN§ SQAABR(DASAHORoGPAIN OA
AGADIIA"aAr jOAEN§anAOPE"EOA2OCAAAA DA
Structures, cell activities and biomolecule
carbohydrates, amino acids, proteins, lipids
related to energy metaboksmrggndisage,
regulation, controls of gene and hormone fun
biomolecules.

3H0D232 » O°NpOj0A20CarAD 1(68
Biochemistry Laboratory
CO20°N 8N 31-405-0232801acA0
EAx[aAOAaCoanU"jNL
Preequisite 33405-023-301 Biochemistry
or allocate study
» O°NuO;OA."Aigaj0eAC N°n@3E APAMDA
oOA"a°alaAAIDAOAL a»Au0! aita«A" AO%GE
iOA"Ai§aj0eACN°eCOT0;OAENSANRGAIIC
Experiments on properties and functions of |
as carbohydrates, amino acids, proteins, et
nucleic acids. The metabolic pathways of th
are included
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34092804 anAOCOARAODE# 084 ¢ *O 3(3-0-

3140924805

Electroanalytical Chemistry
CO20°N§rN 02-005-020ak080 Rk »
31-405-0232@m1acA0
CO20°N8§rN 02-005-020-103 General Chemis
31-405-023-301 Biochemistry
EAN;jiOA¢iganAO4, ¢'O a«<AA"anADN aAD:
AApPAD acaldaABOANAC CN EOA2OCAAAA DA
Principles of electrochemistry, electrocl
potentiometric and voltammetric techniques
detection of biomolecules.

» O°NpOijOAacAOCOanAODE#.08  1(0-3-1

Electroanalytical Chemistry Laboratc

C0O20°NgeN 30928048 A0COanAODE#
EAx{aAOAaCoaU N2

CO20°N8§eN 31-405-024-304 Electroanalytice
or allocate study

AN A AN o~

AlAjdta«<AA"anAOa AYQEA*BEAPAO 4-a-A2
EOA2OCaAaABA #CAa- 0100 -O8a A SAE
LAOAs R a«<IA"

Oxidatioeduction reactions, measurententiaf ai
junction potential in simple electrochemical ce
titration, detection of biomolecules using
techniques, analysis of organic and inorgan
biosensor.



I

31-405-025-30 acAOCOarAODE#-08a8AAOA-jAO  3(6)
Chromatographic Analytical Chemis:
CO20°N§rNB#05025-2a8A0COanAODE#
Pre-requisite3140825-201 Analytical Chemis
EAN;iOA¢I§a0AAOAE A0S anAAOE i Y,
42,0 CeO8aAD&PaENAAOA - |AO  $ BIBABOA - AO:S$
EAAATDEUS aliiraciEnefapd o asH
Principles of chromatography, paper chréaya
and column chromatography, gas chrom
performance liquid chromatography, ion chr
their applications

31-405-025-30 » O°NpOjOAacAOCOanAODE#-08 1(3])
Laboratory on Chromatographic Analytical Ct
CcO20°N8§eN 31405025-368A0COanAODE#-C
EAx[aAOAaCeaU"iNL
Prerequisite : 31405-025-305 @tographic Anal
Chemistry or allocateshlldgate
study
» O°NpOjOA-08anAA0A-|AO ¢ $AAROK
auAA04&-{AO ¢ $4%°AD" OE auAAO4 i AN
4°°v,0C°08 anAAOA-jAO ¢ $a*aAja»AQA
alliranAAOA-jAO:$ 4AParAAOA-jAO: $tiga
Chromatographrovexe and applicationspapkiding
chromatography, column chromatograph
chromatography (TLC), ion exchange chrom
chromatography (GC), ion chromatograph
performance liquid chromatography (HPLC)
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314092804 acAOCNE @ 2204
Materials Chemistry
C0O20°N8§aNR1405-02628011Or- AOA#
Pre-requisite :  31-405-021-201 Inorganic C
»ADCNuUOCISCNE @ EA°NUO-08;0OAAOY%4
aAED a«AOAQD| %iIAOAAIA"AAD CRES Ol i
History of materials, basic physical propert
composition of metal, ceramic, polymer |
materials, applications of materials

31092805 CNE @uOA#°taAPa-vataAAOAD'N  2(D4)
Carbon Materials and Micro/Nano Tt
CO20°N8§rN°g1+405-021280DCNE @
Pre-requisite :  31-405-021-304 Materials C
aCa0’ ¥xé°0taj0eACiN°CNE o apARRB/
anASEAHOBAKDYN? DAICNE @OA ™ BAeNuO-08;0/
¢ISCNE @oOA"[! | QAERSENM CRERIARA
¢ISCNE @oOA"[t |ASOEQ;EO SMNTINKASE6
a-0ataAAOAD NeaAanAdADIOAL
Basic concepts of carbon materials and micrt
structure and bonding in carbon material:
chemical properties of carbon materic
characterization, and applications of carbol
studies of current research in carbon materie
technology



7.

3140923804 acAOYAOpANz+# AAA20LO 3306)

314093401

Natural Products Chemistry

CO20°N8§eR 31-405-022:2001C1-AOA#

Pre-requisitt 31-405-022-201 Organic Chemis
EIOBMILOAIA™ EAuOAAIA™ a-IA"»$LIAA¢ AOACHA "aAE
Structure, chemical and physical proper

separation techniques for alkaloids, sterc

flavonoids and glycoside.

ENAAO-08acAOCUAZO;OA 1(631)
Seminar in Integrated Chemistry
CO20°N§eN¢

Pre-requisite
iOAc#1oC#OY.A801-0enO30AY," ERNABE
EAOAafMCN aAD»ADaAO4A]OAEQ;EC
wa»toe )

%..". ERXEAOATO8Sétistadtory)

A.". ERXIEAOATOS UndatisfaCtory)
Literature review on publications or repo
emphasize on importance of presenting to aut
Remark¥he measurement and evaluation of
following letters of ratinidl leeaiven:

S Satisfactory
U: Unsatisfactory



314092601

75

anAOIGUEOE|AAAAOxEIguI 3(36)
Basic Industrial Chemistry

C0O20°NgeN

Pre-requisite
¥x€1°01aj0eACiN°jAD°CLOA-O8acARie
IGUEOE;ABABAARCA » O°NuO;0A20%:BAE
7,880t [OAAEAAADOATIOAA cCOAAHBAG
aADc¢igsald; IGUEOEAAAAD” QRATMHOEA
IGUEOEAAA »&apAacAd IGPEOEjBAK(C
a-08taABBCon@An@AOY, jOAA» YIBHESE
iOBO;EO US01aA880BUEOE;AAAaRAD-O
Basics of processes in industrial chemistr
chemical industry, mass equilibrium, unit ope
energy equilibrium, flow and heat transfer,
industry of Thailand and the world, paper indt
industry, paint industry, petrochemical indu
beverage industry, technology managemen
entrepreneurship in industrial chemistry, stu
chemical industry plants.

NFNTNNITFANANET Inermans FFanaswinngsy
FUMIuAITIABAARBNIBINANgATHANTZLIL

CHECO slavfto.... LAY |

siamAngna..., 4248 LYY L L 6

------------------------------

4 dmuinendomalin et e addu
*ézc' Temduvou /oy diud

1m nm ................. ééléb ...................




3140926302

3092683

7t

» O°NuO;jOAa0¥OPE'CA-OSIGUE( 3306
Unit Operations in Chemical Industry
CO20°NgeN 314092801acA0IGUEOE;AAAA
3140892601 Basic Industrial Che
Pre-requisite S
a-010n¥xel°01-08arAOIGUE OHANAASIB A
a«iAnAxe[§EUC anAxeISCN IZSEAUAO Cak
aCon@AdADa#anAxei§Ax] AADID»A3 % i
aCOAA#It jOAEAlIaAgt jOAADAEA (DA™
oCOA! jOA U «NPaAD U «OA jOAEN 4ADj
Basic techniques in industrial chemistry, ope
compressors, pumps, temperature measuring
gauges, automatic control system, Unit opera
industrial equipment for heat exchange,
evaporation, drying, crystallization,humidificat
absorption, extraction and leaching

iOAaCoa@AaPAO%IGUEOE;AAA  3(36)
Industrial Quality Control

CO20°Ngp| 314092801a2A0IGUEOEAAALC:
Pre-requisit 3140826301 Basic Industrial Cher
AD%jOAaCe@dAc@3AOYar8OIGUEO&L DAL
HAC Ei° ETOpOacxéigps#t avatAUAO HZPRK
8’ IDajAAAENDAADYA jOASH | ADI ABABERE!
AOpA°OaCOAa2xeiANea,AOuAN3L" 4AD
Quality control systems in industrial applicatic
circle, dateeck sheet, fundamentals of stati
chart, Pareto diagrams, cause andusiéeafucibi
control circle, sampling plan using reliabili
products and the cost of quality control



3109268

3140926305

77

iOAa¢OALa°COEC;AAAEIOEANSE 2X123)
Engineering Drawing for Chemical In
CO20°N&r| 3140928018 A0IGUEOEAAALC:
Pre-requisil 3409201 Basic Industrial Cher
iOAacOAA°UNCINEA jOAZ2#A» 28 AAGAE
»ADAZ" jOAACOALA°A0Y00A |OANOE]
acOAIAO Y EoERA N e §8 O

Lettering, uspsogfams and instruments, appli
orthographic projections, dirsectsionary] conv
drawings, isometric and oblique drawings,
drawings

aA88OPUEOE;AAAa20810ACE 3(306)
Eco Factory

CO20°N&eN 310H26801acA0IFUEOE;AAAS
Pre-requisite 314092601 Basic Industrial Che
a'CoO ' IGUEOE]AAAS2O8'0aCE C®ANOK
IGUEOEAAAZ2O8L0OACE C#ljiOEY aoxéigp#t
a20810aCE aj3+"»ADaAOAIO§ D EES (X
10aCEaAPUNC20eCN pOAENSRA
Concepafkeco factory, procedure and develop
eco factory, basic and criteria of eco factc
criteria, eco efficiency and outcome/impact ev



3140%9)26-80

314092607

7

AaEAE°EOEPA#IGUEOE;AAA 3306)
Industrial Economics

CO20°N&eN 3140928018 A0IGUEOE; AAAA
Pre-requisite 31409201 Basic Industrial Che
-AE®Oa?0O8AJ- EOEUA"IOUEOE | AAS ARAZ
IGUEOE | ARAG AD EBEREH BACIS1aA0/
»ADa-E&LRO-¢I§iOAa#OAAD@ L O§» A
AOrIBUEOEAAAGAD»*"NAIxe! s -OeAETY,
OAYRAOIGUEOE ARARAIS IGH
Industrialization strategic theories, the impo
sector and industrialization in Thai economic
policy evolution in Thailand, roles of trac
investment in industry sector, and other fact
industrialization, problems from urgent industr

iOA"N"jOAjOAVAOUAADOA' IO 2(04)
Production and Operation Manag
CO20°N8eN 314092801acA0IFUEOE;AAAX
Pre-requisite 3314092601 Basic Industrial Che
CO8avstjOALAOua AACA jOA N ORZAIDg
1,A0u jOA'N"AiO"N°§O1aADUOAOS | OAYLAC
Applications of concepts and principles on
operation management, production forecas
production planning, warehouse managen
resources planning, work rearrangement
schedule, supply chain management.



314093402

314093301

79

ENAAO-08acAOIGUEOE;AAA 1(68)
Seminar in Industrail Chemistry

C0O20°NgeN

Pre-requisite
iOA2.C1,A801-0eudO¥%OAYEAXIAQROED
IGUEOEAAA a1#aCOAEiOaN-aOALOaE|
EAOAARRRCN aAD>READ R E#AD RO
ule»toe - )

%.". ERXEAOATO8Séatistattory)

A.". EAXIEAOATOS8 WAdatisiactory)
Literature review on the publications or rejpx
industrial chemistry, emphasize on the impori
to the audience.

Remarkd he measurement and evaluation of

following letters of rating levels are given :
S Satisfactory
U : Unsatisfactory

iOAY2+{801 3(&4x0)
Practicum
CO20°N§=No; "2
Pre-requiske :
Yoti» O°NpOSOT ' AO8AELICASOEAXIETOW.
HAGBaNeCaAs
EAOAAFDRCRSABBAOYLAOAEDED AEH
ule»toe - )

%.". ERXEAOATO8Sé&tistattory)

A.". EAXIEAOAYOS Wndatisiactory)
Systematically practice in the existing or
chemistry at least 320 hours

Remark¥he measurement and evaluation of

the following character rating levels :
S Satisfactory
U: Unsatisfactory



314093402

8

iOAapAOAAaRASEO! 1(1-0-;
Pre-Project

CO20°N§aNo;"f2

Pre-requisie :

0.C1CAA3AAA ACCACAAADCOanAGBETH(
ENC¢#ianAg§80t AOAAu#{OA UaAaADak]
aaA880O1Neél

EAOAMBGN 4AD»ADAAOLAOAED  EC
Wa»oe )

%.". EREAOATOSSatiitactory)

A.". EAXIEAOATOS WdatistaCtory)
Review literature, compile and analyze the d:
then present the project title. This is to be
supervision of project advisor.

Remark¥he measurement and evaluation of
following letters of rating levels are given:

S Satisfactory

U : Unsatisfactory



31409343

81

auA880L 3093)
Project
CO20°N &§rNZOBD D402, OAAPAOAAARASEO!
Pre-requisi3@4093402Pre-Project
1OjOA-"Aig COanAOPE"LAOA."Aig AN
EA°UA3" 1iOaEL;OAEI*anA§8O0! IO OAA".C
EAOAAMMBGD AADAAO A OAESEO aE
wa»toe - o )

%..". ERXEAOATO8Sé&tistattory)

A.". EAXIEAOATOS8 WAdatisiactory)
Do the experiments, analyze the experiment:
the results and write a final report, the projec
be presented to project advisor and exam con

Remark¥he measurement and evaluation of
following letters of rating levels are given

S Satisfactory

U : Unsatisfactory



314093404

8:

iOAapAOAAEE;O'EOQEO 1(102
Pre-Cooperative Education

CO20°N§uNo;"[2

Pre-requiske :

aCOAAU#a x¢éi8u#1ajOeACNCEE (DB
"N j0&3A0% CN2t AAAIga"|A -N{ED @0
ExeIEOAaAD|OA i0801a»%t-OA ciABEA
EA#OSEAAn"aADICNUjAAA jOAA#HEPCED]
CO8avst jOAaO COanAODPE"a208jAAD. " &/
EAOA?E‘D@K}N'éAD>>ADéA©1%N?@I§\E’Q4ﬁC
wle»oe )

%..". EAXEAOATO8Satistattory)

A.". EAXIEAOATOS Wdatisiactory)
Basic knowledge about cooperative educe
development, project presentation, occaps
safety in factory and 5S, quality manager
organizati@mious skills including operation, ¢
and teamwork, computer, foreign language, c
innovation, solving the facing problem and
planning, strategic analytical thinking ani
consideration of program committee.

Remark¥he measurement and evaluation of
following letters of rating levels are given

S Satisfactory

U : Unsatisfactory



83

31-405-029-4C EE;O"EOEO 6(6400)
Co-operative Education
CO20°NgeN
Pre-requisite
Yoti» O°NpOSOT AO8AELICASOEAXIETOW.
AEOCO-AOANAGADETO»AD{i°jOA -OdANC
iOAEOEO»iuO EAGEAIB#OECADENCES
oCon@A UAA avixelaE#a;0 jOAYN20-NiED
EAOAMBCN 4AD»ADAAOLAOAED) EC
wa»oe )

%.". ERXEAOATOSSatiiactory)

A.". EAXIEAOATOS8 Wdatisiactory)
Systematically practicepngjdticbetween the u
and the establishment supervised by a cc
establishment for 1 semester or not less th
develop msdional skills and practical experien

Remark¥he measurement and evaluation of
following letters of rating levels are given

S Satisfactory

U : Unsatisfactory



8

31-4051006 ;OACOacsAODE#-08aCOAAl 2204
Thermal Analysis
C0O20°NgrN°30D2-2020A0IL0-AOA# 2
Pre-requisite 3314092-203 Inorganic Chemistry
AE®O;OACOanAODE"-O8aCOAA#IL "O¢a |
COanACDEXPAIa20AAA - A"AIA OATGHS
AAUADACOanAODE"4%a - |DAGDAc@AWRIRA°
100iAAD;OA»ADAZ " d2#4L OACOan ACENE
Thermal analysis theory, differential scanning
differential thermal analysis (DTA), thermog
(TGA), thermomechanical analysis (TMA
mechanical analysis (DMA) and applications
guantitative analysis of materials.

3140923804 20CacAO»ADAD;p# 3(DY
Applied Biochemistry
CO20°N§rN°31-405-0233Q42A0
Preequisite :  31-405-023-301 Biochemistry
iOA4¥@ACI0°N EOAAAYOE #CACO 6-0820CAOY,
Products from microorganims, plants or anil
forensic science, medical biochemistry, pollu
biological processes.



85

3140923106 a-04taAAOIOEOA J306)
Food Technology
C020°NgrN°g1+405-0233QacAD
Pre-requisite :  31-4058i28F0tistry
iAP°C1iOAa»AAU»aADTHAIOEOAS BGEOE
a-041aAA04ALOAANEO@BAOY, jOAGE M
aCOA»AI"ANA¢ISIOEOA
Food processing and food preservation by al
the industry, technology for food quality probl
storage, food production processes and food

3140928111 jOA'NjOACISAEOAALIGUEOE;AAA 3325
Industrial Waste Treatment
C0O20°NgaN3H0D28012A0IBUEOEAAAS
Pre-requisite 31405201 Basic Industrial Che
aEAI8ii0a10"aAD|OA 104 | ¢ISaE OIS
aEOAINPAOA jOAa%AlAD OACIgCIS8aEOA
°j0°N" ¢i8aEOAINPAOAA ACO,0-0§i QBAE"
Sources and classification of hazardous
evaluation of industrial wastes, dispersion of
into water, air and soil, treatment of hazar
physical, chemical andipéysaad methods.



314092608

8l

iOAAS - @1anA§;OA-08acAO 2(D4)

Chemical Project Investment
C0O20°N8§eN3i20D26801acA0IGUEOEAAAS

Pre-requisite 314092601 Basic Industrial Che
a1CaQ"-AE®OC¢I§jOAAS @1 a801-@t AUAR!IO

AaECBAE O EOaCOAa» W a»a #al-OSIGUEOE;AAA jOACC
Concepts of investment theory, capital, time \

investment of company, evaluation of stahkKity

on investment and planning, risk managemer

feasibility study, investment analysis.

31-405-027-3( a-04'aAAO»&AuAAAOAAGAD»&Ap.  3(3-0-

Petroleum and Petrochemical Techr

CO20°Ng§aN* 02-005-0205k080 NeCa»

Pre-requisite 02-005-020-103 General Chem
EA°NuO-08;0AAO0%aAD-08anAO¢I§1EIOAR

16i0ANY OCaAD G<E FDONG it GAPKAEEIOANL OO
»&ApAFBDAN °» AD§u@B A0 Y4 eI OAMDRCHL OjOAOAOQ;!
¢Nétpliatxeigeis»&apAaAOAA |ADOCLiADEY

a«@N? jAPCCLiOADUPEAPOAO: IA"AADS i/

AOpO; AP CAUMAARAABECLiOAaPub&A
iAD°C1iOACB4aAT4r@¢ 068 |ADCC OfARaAIaAa«aN?
v, AOPANZE"»&ApAaAOAAa»Fe#» ADaAL" - Of

Physical and chemical properties of crude oil an

oil and natural gas exploration, methods and pr:

crude oil and petroleum products, improvemen

chemical reactions, petroleum downstream p

process, polymerization process, catalytic r

aromatics separation process, thermal crackin

cracking process, visbreaking and coking prt
processilization of petroleum products for chemi



87

3140922406 ENC¢laAxijEAA-O8arAD 2204)
Selected Topics in Chemistry
CO20°NgeN!
Pre-requisite
ENCe#iaAxI;EAA-O§8 #0OtanAQ a-0tOnEAKIE
AP N°2aOuOaAp10:020u0
Special topics in chemistry, recent techniq
magrials from national and international publications.

3M0DZ407 jAPCCLOAVLAONTIAOAAIA# 3306)
Polymer Production Processes
CO20°N8§aN' 02-005-020&K080 NeCa»
Pre-requisite 02-005-020-103 General Chem
iAD°C1iOACOEAU»IAQAAIA" EOAauOA4,
AE®O;ADCCLOACOEAU»E°UIO8ee ADRG:
3A (AD°C1iOAO0" aAD;AD°CLiOAINARACIH
¢OEAU» #CAnCOAA#I!
Polymer processing; additive, polymer pri
mixing, theory of various types of processir
film, fiber, injection molding process and cor
of plastics, thermoforming



314092408

8i

iAP°CtiOAYZAOPAOS 3306)
Rubber Production Processes

CO20°N§aN* 02-005-0205k080 NeCa»
Pre-requisite 02-005-020-103 General Chem
CNE'@AOS§ anASEA#0O8 EANUO 84D A
a-081aAA0 ¢i5;OACRARNEDFEHOAAO VLA
1,EAAADAEAOAAASAE#]NCAOS | ADTDAHE
iAD°C1iOA¢OE1AU»CNE @AOS jOAIAAP®H)
iOAUAC EIPAAD"EIPEA’NUOY.AOUAN3L"
Rubber materials structure, properties anc
different types of rubbers, chemistry and tec
vulcanization, physical propertiesmaiteriddbe
compounding and reinforcing with rubber, prc
of rubber with additives, forming of rubber
and engineering of the rubber products, ch
testing of products



89

AN N N A

3140922409 CO-AOEOEpA#aADa-0aaAAODa 2(49

Science and Technology of Cement
CO20°NgeN¢ 31-405-021200101-AOA# 1
Pre-requisite 31-405-021H20ganic Chemistry
»ADCNEO@@c AcOAAOAE »Ut-14, 4AD!
iOAi0ati»APaA- | AKAOaANIA A2NLCI§ =D
AOpPA°OEIOEANPBRAADRI1iADN %APO |/
¢igoitjAOUEANS;OAA- aADrItiAOUAEAOAS/
History of calcareous inorganic cements, ma
definition and classification, production of |
hydration of cement, mortars, concrete, sc
motars and concrete, standard tests for cernr
concrete, hysical behavior of concrete aft
reinforced concrete
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