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2. Aemuusidiunangns

YANLEND

1. enansuTuUmangns
2. S1997UNAaNITUTZLEU
NANGATAIULUY UAB.T

Jutszdmnd

2. fiawmangaslidenndos
AUANNADY N1TVBIE LY
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1. fnmrunasilasunlad
ANNABINNTVBE I
2. YSuussuagiinmananges
aonnaagAVAITNADY
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1 F189UNaN1TUTEIHUAY
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PUN 3 STUUNISINNITANET N15ATUNIS
warlAsaaTevamaNgNS

1. SEUUNTIANISANEN
1.1 s8Uy
wnAneaea Ian1sanwiluszuuninim Iae 1 Unsdner wiseenidu 2 ae
nsfinwnf 1 anansAinwunfdssesnand@nenlitesni 15 d&ai
1.2 M3dansAnyAggITeu
M finsdanisfinumaiageiou 1w 1 ne meay 6-8 dUn
[ ifimsdanisfinwniaggieu sistvnindnudiaulszasdazame Doudou
Tunaniseinwigeiou dealdsuanuiiugeuainennsdisuinseundngns
1.3 msiflsupsanheinlussuuninie
Laigl
2. mMsAduns
2.1 u-naitunisandiunisdnnisseunisaeu
mMAMsANYT 1 sgrinufieu Nguisy _DAdisu gatAy
AMAMSAnT 2 sEMINRUWREdNIEL fufou Jumu
MAMIANYIgETEU  SEIINFRU Hdy  Dafou nauniAy
2.2 AaudRvesiinAnw
SuddSanisfnwsgdodseudnwineudaty (1.6)  nauansEnIsseus
Ingeans-ANRAENS MsaseuIETYINIEERs-AlaAansTaNiulitesndi 18 wilufa
IOV U
2.3 Jgyn/AednfinusgunAnensnidn
2.3.1 ahuintunnwisinsUseinaliifisame
2.3.2 Afugaruadinenans/Anermansliliigans
2.3.3 nsUsusianmsseuluseaulseudnu
2.3.4 thdnulisrasdasFeuluauinfiaeudadonts
2.4 nagvdlumsiuiunsiieudlelymy/dedinvesindnuinude 2.3
2.4.1 FampuiaiuuiuanuInunwiUsEmAnaun1ssey
2.4.2 Faaowaiy vuvuiindauaznisthuludniugruduadamans/
Weneanslagtigaou
2.4.3 Jamsuguiimatndnwilual wusihnisnadmanedis wellanisiseuly
UMY NITLULIAN
2.4.4 Flidszuvenansdivinwuilesimihiiaendequa dnideulsiduuzii
wrdnAnwuarlhiudlunsaitndnuitaymaudrciudunsdf
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2.4.5 daRvnssuiifglrtestunisaiiennuduiusvesdninwinaznisaua

Undnw loud Juusnnusgninedn@nuiiue13isd Junugunases n1sinnunisiseuves
UnfAnwduln 1 mnensdiaounardnnanssudeuasudrsndu

2.5 ununsiuindnwazidsanisfnwiluszes 57
2.5.1 A enalysainis

i unlnAne lunrazdnisinen
2563 2564 2565 2566 2567
PR 1 20 20 20 20 20
PR 2 - 20 20 20 20
P 3 ] ] 20 20 20
ST 4 ] ] ] 20 20
324 20 40 60 80 80
Sruauiindneiinnndn - - - 20 20
duse
2.5.1 3y uonAlgnavingsy
i uruthdnen lundazlnisiinen
2563 2564 2565 2566 2567
P 1 15 15 15 15 15
I 2 ( 15 15 15 15
P 3 - ] 15 15 15
T 4 ] ] ] 15 15
39U 15 30 45 60 60
Srunuiindneiiaaada - - - 15 15
dus?
2.6 AUUITZTUIUMLLELY
2.6.1 qUUTEIINTISU (WURE : Uun)
- v Ysuuszana
SoAsteEAEsy 2563 2565 2566 2567
AUgeINsAne 432,500 1,297,500 | 1,730,000 | 1,730,000
wazAamzidyua
Ruiousansd 1,886,180 2,119,310 | 2,246,400 | 2,381,180
HSURAYOUNENENS
PINFULNUAY
573 5185usatnisAnen | 2,318,680 3,416,810 | 3,976,400 | 4,111,180
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2.6.2 9UUEUUSI8978 (MUY : UIN)

- Ysuuszuneu

e 2563 2564 2565 2566 2567
1. SUALTUNTT
1. v3utfausnanse | 1886180 | 1,999,350 | 2,119,310 | 2,246,400 | 2,381,180
HSURAYOUNANEATIINIIY
LHuAuLarRusele
2. anldaneadueu 579,340 634,420 662,230 669,420 676,810
(laisu U9 3)
3. uUMsAnY 30,000 30,000 30,000 30,000 30,000
4. 799185 FULNINGISE 88,420 100,500 105,710 105,70 105,710
(57 ) 2,583,940 | 2,764,270 | 2,917,250 | 3,051,530 | 3,193,700
U, AU
ARSI 1,000,000 | 1,060,000 | 1,123,600 [ 1,190,000 | 1,190,000
(573 ) 1,000,000 | 1,060,000 | ,123600=f" 1,190,000 | 1,190,000
591 () + () 3,583,940 | 3,824,270/ 4,040,850 | 4,241,530 | 4,383,700
UIUTNANY 35 7Q 105 140 140
Aldanesaitinfne 71,678.80 | 38,262.70 | 26,939.00 | 21,207.65 | 21,918.50

2.7 S¥UUNSANYI
wuUtuEey

2.8 mMsWieulauniienen $183% Lagn15amsliouls s udIUunING1ae
TidulumudetsfUarainendomaluladsivuinadaiy 11A18n15ANYITEAU

a

USuey1m3s .. 2559 (naeuan ) Lagszilsvuminerasmalulagsnsusaadauieaiuns

=

Wigulouran1siiou BIanaiau 9 AumIng1aeninug

3. WANgEATHATAIRNIINHOU
3.1 nangns

3.1.1 wIuneinsunaaavdngaslidesndd 135 wienn
Total Credits at least
312 lassahavangns
Curriculum Structure
1. vuadndneialy 30 i elinl
General Education Credits
1.1 nguivdanumans 6 avelht
Social Sciences Credits

NFENTNNITRANANET Inemand JFeuasinngsy

i AmanTinendunAliTatvenag iy
% Tnnwurou /eyfiud
o ¥ 28 W.A. 2563

...........................................................

UMM THABAARBNTBINANGATHINTZLL

CHECQO dasufto....... 13.910..2564 ...

WANANGAT....22481991105696....
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1.2 nguiwuyvemans 6 nene

Humanities Credits

1.3 AguIvInIw 12 wiwia

Languages Credits

1.4 gl Inenmansuasaineans 6 vty

Sciences and Mathematics Credits

2. RUINIVIANIY 99  wuqenn

Area of Specialization Credits

2.1 ANy 29 VaTelihlg

Core Courses Credits

2.2 Fan1zAu 60 NU8AN

Specific Courses Credits

2.2.1 Famzaudiny 33 Ve R0l

Compulsory Specific Courses Credits

2.2.2 Amanizauiden 20 niein

Specific Major Courses Credits

2.2.3 A ndTuaseuszaunganITn 7 nuwhe

Professionalb,Experience Credits
Strengthéning Courses

2.3 nquivideplatosnin 10 mhehn

Elective”Courses at least Credits

3. NAINIYARDNLES 6 nuenn

Free Electives Credits

NFENTNNIRANANET Ingrmean F9uuacuinnasy
FunsuarHFanAdBBMangaTHuITIL

CHECO dlofflcmeeeeeseeercenrrcerenane. .

TATNANGAT. e crvaemeerens AP

j% AT inenFunAlilatTvanad
3% Tiamuiuvou /oyfiudn

&
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3.1.3 18739
AYUNULVDITIATIEIUN

A A yu a o a
WUN/HIUNAYBUNANENT/3183U

FLAURANEAT

NHUNANFATAIVIIYIMUAY ISCED 2013

ANPUSIEIVT

NANIIWIYT

Sy =
UNASANEI

A10UT18Y

X X-XXX-XXX-X X X
1 2 34 5 6 78 910 11
Fumiedl 1-2 vneds fufiviemhsnuiifuisveundngnanior e fwelud
00 - 19 #uftunss1vdun
00 ddindnwvily
01 ALUINITTING
02 AMEINYIFERSLaEARUAEnS
03 AMEIAINTIUANERSLAL A UNLATINANERS
04 AzAaUNIsULAL PRAKTVRAAIMNTIY
05 NBEUTRAISIAITEN
20 - 29 fuiinengiuifs
20 AuzLienIMaasLavinalulad
21 pasziRlulagn1s9nnIg
30 - 39 fuidngawadeuniy
30 AgAIMEnTERAIMINTIY
31 AMEIAINTINAERNT
32 AngUSsIINILAzmAlulagansaume
40 - 49 HuTBneumdenida
50 - 59 Ui nanauas
50 Anzgeamnssuuazmalulag
51 AENITNYINTTTINYR
52 lsaSsuasewssaimnssukazvalulad
Auedi 3 wuneds JLAUNANGRS Usenausig
0 Liszysedunangns
1 nangasszauUsEMatensivan
2 néngnssziulsEnatodaindndigs
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anuiviluuag R

A3ANTE

Aavenansuazuywerans

FIAUAERNST NTENSFNERSLAZENTEUIA
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Hose3vn
1. vanadvAnsnaly 30 wiaein
General Education 30 Credits
1.1 nguindsaumans 6 misefn Tidnwanseivseluld
Social Sciences Courses 6 credits. Study from the following courses:
00-000-011-001 WadanedarNiunTmTInee1eliniuay 3(3-0-6)
Social Dynamics and Happy Living
00-000-012-001 MIFAAIUIAMNNTINLATHIAY 3(3-0-6)
Life and Social Quality Development
1.2 nguivngueenans 6 wbhein Irdendnwanseindeluil
Humanities Courses 6 credits. Select from the folléwing'courses:
00-000-021-001  ¥inweN133ATAUINA 3(3-0-6)
Information Literacy Skills
00-000-021-002 A13IANIIAINS 3(3-0-6)
Knowledge Managemient
00-000-022-001 AuAIYBINYYE,: Aaluazmanslunisanidy  3(3-0-6)
TIn
Hurman Vatue : Arts and Sciences in Daily
Liying
00-000-022-002 AQFHHUIYARNAMN 3(3-0-6)
Personality Development
00-000-023-001 ﬁmuazﬂfwmﬂmﬁaqmmw 3(2-2-5)
Sport and Recreation for Health
1.3 ngudnanen 12 wiwin ThdonAnwaniudelud
Language Courses 12 credits. Select from the following courses:
00-000-031-101 mwdsnguiieiamiinuenisiseou 3(3-0-6)
English for Study Skills Development
00-000-031-102 mmﬁaﬂqmﬁamsﬁami 3(3-0-6)
English for Communication
00-000-031-203 N139IUNIYIBINGYINRVINTT 3(3-0-6)

English Reading for Academic Purposes



00-000-031-204

00-000-031-205

00-000-032-101

00-000-034-001

00-000-035-001

00-000-036-001
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aununnwBInguluiinuszaniu
English Conversation for Daily Life
MaBsuNesInguluTinyseiniu
English Writing for Daily Life
mwlvediienisdeans

Thai for Communication
AMsaunAEIUlUTIUTEIIU
Chinese Conversation for Daily Life
M maLiiensieans

Korean for Communication
AMwinsiudiauszaniu

Khmer for Daily Life

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1.4 nguiyivereansuazadinmans 6 viiein Tadeafqwianiedznelul

Science and Mathematics Courses 6 credits. Select from the following

courses:
00-000-041-001

00-000-041-002

00-000-041-003

00-000-041-004

00-000-041-005

00-000-042-001

Finuardan ey

Life and Enyironment

Meendnhazpaluladads il

Scienge"and Modern Technology

FnbapEnsileauaImN

Seience for Health

malulagarsaumadnsunslsiinegnssngy

2870

Information Technology for Smart Living

n1stduguszneunisniainemiansuay

wialulag

Entrepreneuership in Science and

Technology
ANNAERSUAT AR WTINUTEITY

Mathematics and Statistics for Daily Life

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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2. UUINIVUANIE 99 HAUAR

Area of Specialization 99 Credits

2.1 A wnu 29 nieda WanwansedIvmslul

Core Courses 29 credits. Study from the following courses:

02-005-011-104

02-005-011-207

02-005-020-101

02-005-020-102

02-005-020-103

02-005-020-104

02-005-030-101

02-005-030-102

02-005-030-103

02-005-030-104

02-005-040-102

02-005-040-103

02-005-050-204

wARANH 1

Calculus 1

WARANE 2

Calculus 2

vy 1

General Chemistry 1
UFtRnsiediialy 1
General Chemistry Laboratory 1
wAfivialy 2

General Chemistry 2
UFtRnseiiialig
General Chemistry Laboratory 2
Wand 1

Physics 1
UfuAnasiland 1
Physics Laboratory 1
Wand 2

Physics 2
Ufumn1sEnd 2
Physics Laboratory 2
FINeN

Biology
UHURn15¥IINeN
Biology Laboratory
ane 1

Statistics 1

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)
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2.2 A NaN1EAU 60 UL

Specific Courses 60 credits

221  Fvnawigeudesu 33 niheie Idnwansiedvsae Uil

Compulsory Specific Courses 33 credits

31-405-021-201

31-405-021-202

31-405-021-203

31-405-022-201

31-405-022-202

31-405-022-203

31-405-024-301

31-405-024-302

31-405-024£303

31-405-025-201

31-405-025-202

31-405-025-303

31-405-025-304

wilofiuvag 1

Inorganic Chemistry 1
UfuRnsaliatiunie 1

Inorganic Chemistry Laboratory 1
Lpdlatun3d 2

Inorganic Chemistry 2

LPIBUNIY 1

Organic Chemistry 1
UJURnIsAlaunse 1

Organic Chemistry Laberatory 1
LPIBUNIY 2

Organic Chemistrys2

LI TsENA 1

Physical Chemistry 1

U URMSIRTGENS 1

Physical Chemistry Laboratory 1
LASILTINENE 2

Physical Chemistry 2

LAIALATIEN

Analytical Chemistry
UfuRnIsAAIZY

Analytical Chemistry Laboratory
LAIALATIE AT UN N TR
Spectrometric Analytical Chemistry
UHURnIsAiAszATaUnnsmeg
Laboratory on Spectrometric Analytical

Chemistry

3(3-0-6)

1(0-3-1)

3(2-3-5)

3(3-0-6)

1(0-3-1)

3(2-3-5)

3(3-0-6)

1(0-3-1)

3(2-3-5)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)
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31-405-027-201 asimiinazanulasnsiy

Chemicals and Safety

31-405-027-202  s¥UUMIIANITAMAMTBIUSURNTUAZUNT

e
Laboratory Quality Management System
and Metrology

2(2-0-4)

2(2-0-4)

222 Awnenenigauann 20 wiieis Mdanfnwianniventa

v nenuniesolul

Specific Major Courses 20 credits. Select from the

following majors.
1) I neniAiiysannis
Integrated Chemistry Major
31-405-023-301 WAl
Biochemistry
31-405-023-302  UfURN13TIAL
Biochemistry, laboratory
31-405-024-304  LARIATZI LT
Electroanalytical Chemistry
31-405-024-305 WfuAnasLaiinseimslaih
Electroanalytical Chemistry Laboratory
31-405-025-305% LATtAsIzinaslasinlnns
Chromatographic Analytical Chemistry
31-405-025-306  UURNsATAsIsimalasualnns
Laboratory on Chromatographic Analytical
Chemistry
31-405-021-304 ALl Ta0)
Materials Chemistry
31-405-021-305 JanA1sueuwazmalulagseaululasuazuily
Carbon Materials and Micro-/Nano

Technology

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

2(2-0-4)

2(2-0-4)



31-405-022-304

31-405-028-401

2

31-405-026-301

31-405-026-302

31-405-026-303

31-405-026-304

31-405-026-305

31-405-026-306

31-405-026£307

31-405-028-402

~
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LARNARAUNETTUYA
Natural Products Chemistry
dunumaAiysanns

Seminar in Integrated Chemistry

W NeNAlgRaMNTIY

Industrial Chemistry Major
Lﬂﬁqmamﬂsmﬁaa&’u

Basic Industrial Chemistry
Ufuinisenemhensanarnssuadl

Unit Operations in Chemical Industry
msmuqu@mqumammiu

Industrial Quality Control

AT IULUUIAINT TUFTIHGVIIUN A
2REUNTIUAL]

Engineering Drawing“for, Chemical Industry
Works

1599UQRAMNITINTYLIA

Eco Factory

\ATHFAIARSonAUNTIH

Industrial Economics
NSIANIINTHNAALAZNITALTUIU
Production and Operation Management
ﬁmumwmﬂﬁqmmﬂiiu

Seminar in Industrial Chemistry

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(1-2-3)

3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-1)

223  Fvnasuasiiauszaunisalnendn 7 wdieie Tidendnwiann

whulakNUnTafa U

Professional Experience Strengthening courses 7 credits.

Select either of the following plans:

LR 1. RN EULUUENIY

31-405-029-301

ANSHA9IY

Practicum

3(0-40-0)



2.3
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31-405-029-402 NSLAENLATNIU 1(1-0-2)
Pre-Project

31-405-029-403  1A5991U 3(0-9-3)
Project

WAL 2. WHUNSESEURUUANNAANEN
31-405-029-404 NISLASUUFRNIANEN 1(1-0-2)

Pre-Cooperative Education
31-405-029-405 @nNIANW 6(0-40-0)

Co-operative Education

napdwiden lidesndh 10 misefin THAenAnwanse el

Elective Courses at least 10 credits. Select from, thefollewing courses:

31-405-021-406 NTIATIEANIAUTOU 2(2-0-4)
Thermal Analysis

31-405-023-304  #AdUsEYNA * 3(3-0-6)
Applied-Biochemistry

31-405-023-406  wiAlulagewing 3(3-0-6)
Food=Technology

31-405-025-411  3danstesdslugnainssy * 3(2-3-5)
Industrial Waste Treatment

31-405-026-308  MsaeulATINISiAL ** 2(2-0-4)
Chemical Project Investment

31-405°027-306  wialulagUlnsidvunazUlnsial 3(3-0-6)
Petroleum and Petrochemical Technology

31-405-027-406 WTOLAONATININAL 2(2-0-4)
Selected Topics in Chemistry

31-405-027-407 NSPUIUNTHAANDAINOS 3(3-0-6)
Polymer Production Processes

31-405-027-408 NTLUIUNITNANYS 3(3-0-6)

Rubber Production Processes
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31-405-027-409  IMYANERTwaLmIALULaET LU 2(2-0-4)

Science and Technology of Cement

wnegwe ¢ AyndendmiuinAnyiivienialiysannisimiity

** JyndendmutinAnwnIvenailianavnssuvinty

3. WNINIVLADNLES 6 WLEAA
Free Electives 6 Credits
dnFnwannsadeniousieivlaflaldtosnin 6 wisedn Mleaeulusesu
Usoyey193 Tuamnivendowmeluladsisusnaday Ingldsupnudiureuainenansdfivinm
Wag/MIDMININE1UIY
Students can select 6 credits or more of any undergraduate courses at

Rajamangala University of Technology Isan under advisor’s andfor head of the
department’s approval.
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3.1.4 WAASUWNUNIANY

LAUNNSANYILEUBLUE d1U139 LA

Un1sAned 1

o P
AMANITANEIN 1

00-000-01x-xxx nauIvIdnNmmans 1 3 (x-x-X)
00-000-03x-xxx NExAvINTE 1 3 (x-x-X)
00-000-03x-xxx NEXAVINTE 2 3 (x-x-X)
02-005-011-104 wAaAaE 1 3(3:0-6)
02-005-020-101 il 1 3(30-6)
02-005-020-102 UftRnsiadivaly 1 1(0-3-1)
02-005-030-101 Wand 1 3(3-0-6)
02-005-030-102 U RN AN 1 1(0-3-1)
993 20 wuqenA
MansAnedi 2
00-000-01x-xxx nauizadeAumans 2 3 (x-x-X)
00-000-02x-xxx nasIvILREAIERS 1 3 (x-x-X)
00-000-03x-xxx NAITINI 3 3 (x-x-x)
02-005-011-207 hearaa 2 3(3-0-6)
02-005-020-103 wniivialy 2 3(3-0-6)
02-005-020- 144 UFtRnsieiivialy 2 1(0-3-1)
02-005-030-103 Wand 2 3(3-0-6)
02-005-030-104 Ufumn1sWEnd 2 1(0-3-1)
374 20 wuq8nA



= i
A1ANTITANEIN 1

00-000-04x-xxx
31-405-022-201
31-405-022-202
31-405-021-201
31-405-021-202
02-005-040-102
02-005-040-103
02-005-050-204
31-405-027-201

MansAnedi 2
00-000-02x-xxx
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WATANIFIANAUNITANTITINDENAANGY 3(3-0-6)
Social Dynamics and Happy Living

FyrdsAunau : -

Pre-requisite : -

fiunsnedsan mMsdnseidoumsdany nsiasuudamis
Finu msfuimdoumaasugia waznisuiledgmimiaasugia
Inglduwifnasugianaliios nMsidndussnaue ey svuauns
Unaseswuuuszesulnedulinszumndnignsadulszye

[

nsilaanianaLiies ANUENTUETENINNMUNEAURYNINEY 9

'
a o) o v w6

fldmuaudsny ngranefiAsdedudiplssard’muduiug
sewiadlgmdau Laswsia wagnisidewdlne ten1sisedin
9L NIANNGY

Social evolution, socjalt™ organization, social change,
economic movementand economic problem solving by
using sufficiency economy, ASEAN community approaching,
democratic form~of,sovernment with the King as Head of
State, civil politics, the relationship between law and other
rules 'egverning society, laws in daily life, the relationship
among™, society, economy and Thai political problems for

happy living



00-000-012-001

00-000-021-001

42

NINAUIANNINTINUAHIAY 3(3-0-6)
Life and Social Quality Development

FyrUsAunau : -

Pre-requisite : -

UFvayuasnansssulunisisea83n wagn15vuYeIuAna N9
afuuifauazianaiidenuies ssTuzAuN1TadequAIngIa
unum il wazmuiuinveusenuLe LAz N1FUTMI
autelmdAuidnuasdiny n19isimAansIuNIEsau ale
nsasaslanu wazn1sasuaanalunsvineulnduszansaim
Philosophy and principles of Dhamma (the Buddha’s
teaching) in daily life, individual working, déveleping’the right
concepts and self-attitudes; developing\life quatity, roles
accountabilities and responsibilitiesfor themselves and other
people in accordance with™_ Dhamma (the Buddha’s
teaching), self-management “¢onforming life and society,
participating in social ‘activities, the techniques for living with

others and develapingeffective work

Minwen1s3esaume 3(3-0-6)
Information, Literacy Skills

Av1Udatneu : -

Pre-requisite : -

msimiaumﬁff‘umﬁﬂmwﬁuqﬂuﬁﬂm N153LATITRAY
(ﬁﬁ)\‘]ﬂ’]iﬂ’]ia‘um@i ANSLABNLRAINSNEINTAITRULNA ﬂaf,qlﬂéﬂ’]i
AUAIEITAUNA N15UTELHUANAIAITAUNA A58555UN5LY
ATAUNARAENNIENIBY MIBEUBBazNTARaIaNsAUINA
Information literacy and higher education, analysis of
information requirements, selection of information resources,
information searching strategy, evaluation of information,
ethics in  using informationand citations, information

compilation and communication



00-000-021-002

00-000-022-001
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N133AN13AU3 3(3-0-6)
Knowledge Management

Fy1UaAunaY : -

Pre-requisite : -

(%

MANNIS Neuf N1IIAN13AIINT ANUEAY waringUszasdves
n15¥an13A3143 nszulunisidinalulagdanisadus
N15UsEENdld N133N15ANIIUMTTINUSEAUUARALALBIANT

Principles, theory, knowledge management, significance,and
knowledge management objectives, the process of
information technology for knowledge management, the
application of knowledge management in, wefking at the

individual and organizational levels

AuA1vasUYed : Aaduazaraslunasaniiugia 3(3-0-6)
Human Value : Arts and'Sciences in Daily Living
Fv1UaAunau : -

Pre-requisite ¢ -

AU VDITIRFEHAILINTVDINY Y WUIAIIUAR Aude
wazANGImES USENaUmeANsTIN 2385550 Landnual
Tusssdlve Qﬁﬁmagqﬁaaﬁu warAItyuaINLUIUTIYD
wisdsianewios enssduTineedannugy

The meaning of life, human developments, concepts, faith
and reasons including virtues, ethics, Thai cultural identity,
local wisdom and value according to the philosophy of

sufficiency economy for happy living



00-000-022-002

00-000-023-001

a4

MIWNAUIYARNAIN 3(3-0-6)
Personality Development

Fv1UAunaY : -

Pre-requisite : -

AU IUREIRUYATNAT Nuiurdnatn Jadeniisvdnasie

yAannm madaisnsusulsauadnain nsSuiinelfiunules

Y

Y

UYBEFUTUSAUYAANAN dUAINTARazN1TUTUM A1NIAIY
WHIUARNAN

Basic knowledge of Personality, personality theory, factors
influencing personality, personality development technique,
self perceptions, human relations and personatity mental

health and adjustment and personalized beauty

Awuastiunuinsiiegunm 3(2-2-5)
Sport and Recreation for “Health

yrUeAunau : -

Pre-requisite : -

UfTRAefedEn1sesntindinie nsiaiuaieanssnninnienie
finvinugnisgenidineuazidenianssuimiunantunuios
AnwbdnThamnsiitequam daRanssudiunuinis eldioan
delndadsslovd Boudnsld®iawaznisviaudindu Anns
Dudtuasdnnid Tunisdssmuludeauedisfinanuge i
Sameuazdal Wewauinmuamdin

Practice of how to exercise; increasing physical ability,
practicing exercises, choosing an appropriate sport for
individual fitness, studying nutrition needed for different age
groups, organizing recreational activities for leisure time,
studying how to live and work as a team, applying skills for
effective leadership and followers for happy living in order to

develop a better quality of life



00-000-031-101

00-000-031-102

a5

MEdangeitenaunTinesnsiSeu 3(3-0-6)
English for Study Skills Development

Fy1UaAunaY : -

Pre-requisite : -

msldnundinguitodauninuenisSoy nalsfimanzaslunns
e we 97U uaziligy NIFWAILIAIINAINITANAIUAIWIBING Y
dierfuiasesislunismenudifiaiy

English language for study skills development: various
strategies in listening, speaking, reading and writing;

development of English ability as a tool for further study

AMwSangeianaedns 3(3-0-6)
English for Communication

FvdsAunau : -

Pre-requisite : -

nsldinuznmsadnelunisile wa 81u wazdou iedeanslu
FinUszdriuniugaadnisalsng o leedonlddnyl dutunas
TnssadeandunThomaday

The use” of\English skills: listening, speaking, reading and
writingfor-daily life communication in various situations with

suitable vocabularies, expressions and structures



00-000-031-203

00-000-031-204

46

N13581UATWDINGWIFIIVINT 3(3-0-6)

English Reading for Academic Purposes

Judsfiuniou :  00-000-031-101 ATWISINgENAWAILA
NNWENI938U wag 00-000-031-102
AMwdengesiiansaedns

Pre-requisite : 00-000-031-101 English for Study Skills
Development and 00-000-031-102
English for Communication

Na3sn1981UNI¥IBINQELTIIYINITAIANLAZIATIATS

awdnguiisdestuidoidesdinms

Reading strategies for academic purposesw=including

vocabularies, structures and contents

guUNUINE9IngeludInuseariu 3(3-0-6)

English Conversation for Daily Life

Jundefiunou :  00%000-0311101 AwSIngEaWAIL
NATENITI38Y hag 00-000-031-102
AMESInguiansaeEs

Pre-requisite : 00-000-031-101 English for Study Skills
Development and 00-000-031-102
English for Communication

QISEUVUIN1YIBINGuALENIUNITAENY ¢ Tudindszaniulaeld

AFNYT ANUIUANLTAIUSTTUUBIANTIN TN TN TUN I TAUNUN

General conversation in daily life, English conversation in

various situations, the use of vocabulary and idioms in

accordance with the target culture, as well as common

courtesy in conversation



00-000-031-205

00-000-032-101

ar

NSIgUNT¥IDINgEluTInUSZINIU 3(3-0-6)

English Writing for Daily Life

Judsfiunion :  00-000-031-101 AMWISINgENaNAILN
iNWEN15L38Y wag 00-000-031-102
AMwdangusiansaedans

Pre-requisite : 00-000-031-101 English for Study Skills
Development and 00-000-031-102
English for Communication

NSBEUNIWIBINUIUANIUNITAIANN 9 NITNTONUUUNDTU N3

Fouderudu 9 N3 TBUIAINY LAz STELATITUALLDILAY

Foasrluinusesniu

English writing in different situations; “\forms® filling, short

message and letter writing, writing,_about themselves and

their daily life

awlneiianisdosis 3(3-0-6)
Thai for Communication

v 1UAuou o

Pre-requiisites: -

venfusumslEmwilvedientsdears nsils nswe nsenu
nBeuuarnsldnvuangan uasduinuensieanslugiue
afwuayTausssulsednnd dWeluusznauendnlueunan

The basics of using Thai language for communication,
listening, speaking, reading and writing involving the use of
vocabularies, appropriate idioms and structure, the emphasis
on communication skills as a national language and culture,

to earn a future living



00-000-034-001

00-000-035-001

48

nsaunuInTEIUTUTInUszaniu 3(3-0-6)
Chinese Conversation for Daily Life

FvUsAunaY : -

Pre-requisite : -

ndniugiuvesn wdu Iun wiyvue ase 3smgnd laensal
Ardnd Uselea n1sils n1sne unaununludinuszdriulaegia
anFed

The basics of the Chinese language in terms of
pronunciation, symbols used for Chinese pronunciation,
grammar, vocabulary, sentences, listening,  speaking and

pinyin reading, corrective reading for Chinese=daily life

conversation in the same as manner native Chinese speakers

AMwnNuaensaeds 3(3-0-6)
Korean for Communication

FvdsAunau : -

Pre-requisite : -

| o

nénitugruvadnrenta Wun wifyruy ase lensal fdwid
Uselondlalidiousesnu Wannnseu n1sile waznsaumun
awlpviEtusgruiiugiu

The basies of the Korean language, consonants and vowels,
sentehce structure and grammar, vocabularies and idioms
used in daily life, development of the Korean language,

reading, listening and basic Korean conversation
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AMeausTudInuszaniu 3(3-0-6)
Khmer for Daily Life

FvUsAunaY : -

Pre-requisite : -

ndniuguvesn v ins Wi ddnusiuns fdwi Jsslaaniw
wusildaunuludiausedriu nsimurinuennsila n1sya
997U WATNISIUEUN T IINT

The basics of the Khmer language structure and its alphabet,
including vocabularies and idioms wused in daily life;
development of the Khmer language, listening, speaking,

reading and writing

FInuazdundon 3(3-0-6)
Life and Environment

FvrUsAunaY : -

Pre-requisite : -

aruidossuiiafiinasAddin mnuduiuuesdeditinuay
Feuandey nnddbuwlasveslanduddidin arsieadaildly
TINUIEINTURASNANTENU AIUNUNULAZUTELATWE U UL
WAL INTR I UNAWNY AuFuRusve s uiuAdiTinuay
Fdindou

A’basic knowledge of life and the environment; changes in
the earth and life, chemicals used in everyday life, the effect
of chemical usage on living, meaning and type of energy,
forms of energy, renewable energy, relationship of energy to

life and the environment
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Ineneansuazinaluladadelns 3(3-0-6)
Science and Modern Technology

Fv1UAunaY : -

Pre-requisite : -

Inermansuazinaluladadelnl meluladarsaumanaznig
domsUszend wunlihazkansznuvosnsiammaluladiedis
wazdsnn Anumsyvinfifiennsuiuaninmsissdin

Science andmodern technology, applied information and
communication  technology, trends and impact of

technological development on life and,_ society, the

awareness for living adjustment

Ingraaasiiogunm 3(3-0-6)
Science for Health

Fy1UsAunaY : -

Pre-requisite : -

Audiug it iineeansiinogunininnisvesuyuduas
mMasiule seubd¥ee omns wiesdiens a1sfiy MssEUIn
uazmstetitlsaisinasedann nslden fvalnsldindsedriu
nsglaguinguies wazlsipuimeinermansgaudu

The basie knowledge of science for health, the human body
and=development, organ systems, food, cosmetics, toxins,
the spread and prevention of epidemics affecting society,

drug and herbal usage in daily life, self care and giving advice

to others
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wialulagasaunadinsunisiddinegnaggyaain  3(3-0-6)
Information Technology for Smart Living

FyreAunau : -

Pre-requisite : -

LVW’WIUI@gﬁ?iauLWﬂLLaﬁﬁﬂﬂigaﬁ’]i :JJULL‘U‘ULL@SU‘V]U’WI?JENW‘I‘J
deansHnudumediin nansenuden1sisTinuaznisuiudase
nswasuulasdenulng selduazmsiivlavesssionisdeans
AuSURnvoularnsTinusTTsotyedlugansdean sl insuLay
nstdmalulagansaumnasgaiiviniu nsussendldinalulag
asauUAGINTUINTInoE 19 YRaN LLazmﬁL%'EJuifasjmiaLﬁaq
Information and communication techhologys—patterns and
roles of internet communication; Nimpact “on life and
adjustment for changes in Thai~society and global society;
revenue and growth of cemmunication service via internet;
responsibilities  and morals in  the age of boderless
communication. Nnformation and  Technology  Literacy.
Application offinformation technology for samart living and

continuous’ learning
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nsufusznaunismeinenmansuazimalulad 3(3-0-6)
Entrepreneurship in Science and Technology
yrUeAunaY : -
Pre-requisite : -

o w v a I v
AudIAyveEUsEnaun1slugsia lenanisidugusenaunis

a

§3509UAAALUANEINYIAIEASHALLNALULAE WUIRANITAS S

q q

a v ¢

wAnfusianuIanssumnemansuazmalulad anugmly
dwdudisusuuszneugsia madmiuasiiessiaulssanauay
mMsuiiensdanisgsialml msmunasiunudmiusshavunn
NANSLAZLAN NTUSMITNTHARLALNISAAIN NTIAVILAZTLELD
wrugsiadmiunsUsznounIMaImemaniladnlulad

Study the importance of business entreprenelrship, the
chances of a private business erterprenuer in scince and
technology, the concept of ereating innovative products of
science and technology,\ the introduction of beginning
operators, the preparation and analysis of budgets and
bussiness financial pranagement, the sources of funding of
small and medium “blsiness, production management and
marketing; tfaining to prepare and present a business plan

for the establishment of science and technology

Afinaaniuazainndludinusziniu 3(3-0-6)
Mathematics and Statistics for Daily Life

v1UAUnDY : -

Pre-requisite : -
Anwinszuiunsuidaymlagldndamansuavada nsldivamra
wazAUaNWRaNHaneadamansivuludIausein iy adidu
nsuAtyluTinlszdriuiionisissdinogisauna

The problem solving process by using mathematics and
statistics, the procedure of using both reason and reasonable

mathematics in daily life, statistics and problem solving in

daily life for lifestyle balance
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uAanaE 1 3(3-0-6)
Calculus 1

FvUsAunaY : -

Pre-requisite : -

v ¢

flafidu afiauaznnazdeiilos mameyiusuagnisUszend Uus
Liddawen walansmuiius Usiusdiawaiaznisussend

Function, limit and continuity, differentiation and
applications, indefinite integrals, techniques of integration,

definite integrals and applications

uAaRaH 2 3(3-0-6)
Calculus 2

deAunau :  02-005-011-104 uAaAH 1

Pre-requisite : 02-005-011-104 /Calculus 1

Aaridsaes addumaroiouds alauaz nnzseiiles eyiusdes

£ s

wazn15UsTend USHRSvang tukasnsussnd aun1sigaeyius

andly dudu 1(eftan 1 aunslieyiusigudududu n 7l

I3
a a

duuszandlUuressh

Quadratic surface, several variables, limit and continuity,
partial ‘differentiations and applications, multiple integrals
and “application,the first order and first degree of ordinary
differential equations, the constant coefficient of liner

differential equations order n
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wiivaly 1 3(3-0-6)
General Chemistry 1

Fv1UAunaY : -

Pre-requisite : -

1As9ai90enaN U TANRUS M1519579) audRvaeseLInnG-
WU waskNIUATY WuseAll WAd VoAl a15a%aNY way
Youds

Atomic structure, chemical stoichiometry, periodic table,
properties related to representative and transition elements,

chemical bonds, gas liquid solution and solid

Ujtiansiadiaialy 1 1(0-3-1)
General Chemistry Laboratoryl
Jutefunou :  02-005-020<101 tadinaly 1
vsaseUR YA
Pre-requisite : 02-005-020-101 General Chemistry 1
orallocate study
UFtRnsnagbslagniaestiungul] luionsiedv 02-005-
020-101 wATAALIN
Practical experiment relevant to 02-005-020-101 General
Chemistry 1

wadivialy 2 3(3-0-6)
General Chemistry 2

JurdeRuniou :  02-005-020-101 tafinaly 1

Pre-requisite : 02-005-020-101 General Chemistry 1
QauUNaAIAns Yaunamaniial augaiall nsn-tua il 1l
fundes ilBuriduaranstiluanadosu

Thermodynamic, chemical kinetic, chemical equilibrium,

acid-base, electrochemistry, nuclear chemistry and

elementary organic chemistry and biomolecules
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UjtRnsiaiinaly 2 1(0-3-1)
General Chemistry Laboratory 2
Jundeduniou :  02-005-020-101 LAdinaly 1
02-005-020-102 UFTAN151AITALY 1
Wag 02-005-020-103 Al 2
vIa38UAIUANY
Pre-requisite : 02-005-020-101 General Chemistry 1
02-005-020-102 General Chemistry
Laboratory 1
and 02-005-020-103 General’\Chemistry 2
or allocate study
UftRnsnnaesliaenadesiungu] Tullowsiedvn 02-005-
020-103 Afivialy 2
Practical experiment relevant to' 02-005-020-103 General
Chemistry 2

Wand 1 3(3-0-6)
Physics 1

FyrUIRYna: -

Pre-requisite : -

NAFIENSUBIUNIA LILUUANLALNITAAULASNE I auUd
Winavesaans nsiadeuinuuwninda ﬂ?}luﬂaiu@hmi%mju
uazdudss AnuoulazgaNamand nasanivesva
Particles mechanics, pulse and momentum, work and
energy, rigid bodies mechanics, oscillatory motion, properties
of matter, wave and sound, heat and thermo-dynamics and

fluid mechanics



02-005-030-102

02-005-030-103

56

UfuRnsWand 1 1(0-3-1)
Physics Laboratory 1
eAuneau :  02-005-030-101 Wand 1

vIaL38UAIUANY
Pre-requisite : 02-005-030-101 Physics 1

or allocate study
UjdAnismaasaieadunamansveseynia Tauudunaznisg
ARULAZNANY ﬂamam‘maﬁwlfﬁqm%d ELLEWNITNER
nia audAiBenavesaans adunaludinisdavgdunazaauides
ANuToULaYUVNAMEnT namanIvatlva
Experiment on the particles mechanics\ pulse and
momentum, work and energy, rigid \bedy ‘Thechanics,
oscillatory motion, wave theory and“sound/waves, properties

of matter, heat and thermodyrnamics and fluid mechanics

Wand 2 3(3-0-6)
Physics 2

ydeAunaw:  '02:005-030-101 Wand 1

Pre-requisite : 02-005-030-101 Physics 1

Inddatn Wfinnszuanssudimdnldn Idnszuaadu
Fanmeaindidosdy aduwimdnluinviaueans wasiand
b

Static electricity, elements of electromagnetism. DC and AC

circuits, fundamental electronics, electromagnetism wave,

optics and modern physics
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Ufjun1sWand 2 1(0-3-1)
Physics Laboratory 2
AdeAunou :  02-005-030-103 Wand 2

viTal3EUAIUANY
Pre-requisite : 02-005-030-103 Physics 2

or allocate study
Ujdanismaasaisafuliiiaie fnssuanssusimanlidi
TWihnszuaady Bidnvsedndidedu Aduwlimanlniiiaumans

s

wagTdEndgaln
Experiment on the static electricity, elements, of electro-
magnetism, DC and AC circuits, fundamentat” electronics,

electromagnetism wave, optics and medern physics

YaInen 3(3-0-6)
Biology

FyrdsAunau : -

Pre-requisite ¢ -

AUNLLE VeuYTd waraud1AyveITIINYIa1TTILLaNE

1 3

1aseaddlagnIsyiNauIeuead NSLULYaallwUeddu A1
VBNV N33R uundadiTinneiniauaradsine,
Yogiuardnd dneingiugaans

Péfinition, scope and the importance of biology,
biomolecules, cell structure and function, cell division,

metabolisms,  biodiversity, taxonomy, anatomy and

physiology of animal and plant, ecology, genetics
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UURN1582INeN 1(0-3-1)
Biology Laboratory
JuidsAunau :  02-005-040-102 3NN

vTa38UAIUANU
Pre-requisite : 02-005-040-102 Biology

or allocate study
UftRnsmeasaiafuanstluana lassairsuaznsviiaes
Wad NTUULTAAULNUDATN AMURAINNAYNITININ A1T3A
Suundalidinmednnauaraisineesiivuasdnd dnaingus
ANENS
Experiment on the biology, biomolecules, ,€tt, structure and
function, cell division, metabolisms, biodiversity,staxonomy,

anatomy and physiology of animak.and plant, ecology, and

genetics

#8061 3(3-0-6)
Statistics 1

yrUsAunau -

Pre-requisite~=

AufinBRuadAdanssaun audiasdy fuusdunas
PISLRIOUIIAILUTHN NTAUAIDEUALNITUINUIIVDINGUAIDENS
ndaUsZunauA ManedeuaLNAgIu wasn1snaaeulaales
Descriptive statistics, probability, random variables and random
variable distribution, sampling and sample distributions,

estimations, hypothesis testing and Chi-square test
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wndiafiunsd 1 3(3-0-6)
Inorganic Chemistry 1

Jundeduriou:  02-005-020-101 waficialy 1

Pre-requisite : 02-005-020-101 General Chemistry 1
HeunazUszinnuesarsusznavstiunsd nguiiussluaisuszney
oflun3d UAsensa-uavesansusznausiiunsd vewudeiiuniduay
lAs9as9NEN auunsliana wasngunagy

Definition and types of inorganic compounds, bonding theory in
inorganic  compounds, acid-base reaction of inorganic
compounds, inorganic solids and crystal structures, molecular

symmetry and group theory.

UfuRnsindietiunid 1 1(0-3-1)

Inorganic Chemistry Laboratory 1

rdeAunau :  31-405:021-201 iadialiun3d 1
MRplTEUAUANY

Pre-requisite : 31-405-021-201 Inorganic Chemistry 1

or allocate study
autRudyaisvsznaulariauduazlosalin audfvesaisuszneuisla
Lﬁ]ULLﬁzUﬁﬁ%&JWawaqLmﬂugmwwm 9 NTIALTLIAIVOIDEADY
miolevoulurecuds nslmninnsava @1savarsUviines uay
ammmsua\ﬂmaqa
Properties of covalent and ionic compounds, properties of
halogen compounds, and various forms of copper reactions,

packing of atoms or ions in solids, acid base titration , buffer

solutions and molecular symmetry.
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wliatiunsy 2 3(2-3-5)
Inorganic Chemistry 2
Adsdunou :  31-405-021-201 adletiuv3d 1 uay
31-405-021-202 UjUAn1sindiatiun3d 1
Pre-requisite : 31-405-021-201 Inorganic Chemistry 1 and
31-405-021-202 Inorganic Chemistry
Laboratory 1
wnillavesfiutu viavesdunud nsiFonde lassadimiasuiade
wazloluio3Turesansusznaulreesiudu nguiusyluaisuszney
lAeasAudy nguauiundnluaisusenaudiedoy ngugeesivalds
aznouwazidluana aulAnisudivanuazSianneddamunnsnves
ansUsznaulaeasAiutu nalnvesufizen ANateswasautmnig
weslulaunfinuesansuseneulaeedfma,_UftAnsnaaouiefu
aulfvesansusenaulasesfiutulasiliguwaziuanida N3y
a1suszneulenzwanduinia i) amauazinnssuaniiuvnauilos(l)

o

Falnn Naﬁuaqmﬁu—mLaaé"uaamiﬂsgﬂawaaum LAVDNTFLATUUDS
wAnAugfldnn Rt IAn (V) nsvdSinaveundnlaenis
WWeansUsznaulBegpurieiSuesdou arsusznauldstoureslavoan
) woudiwdsMmnalolames nswlsunazautivesarsusznau
O URTEN N eGP

Coordination chemistry, types of ligands, nomenclature, geometrical
Struetdre and isomerism of coordination compounds, bonding
theories in coordination compounds, crystal field theory in complex
compounds, atomic orbital theory (AOT) and molecular orbital
theory (MOT), magnetic property and electronic spectra of
coordination  compounds, reaction mechanism, stability and
thermodynamic of coordination compounds, experiments about
properties of chromium and manganese coordination compounds,
Preparation of hexaminenickel (1) sulfate and tetraaminecopper (II)
sulfate compounds and Jahn-Tailor effect of copper compound,

oxidation state of reduction products of vanadium (V), identification
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of Fe complexes by Job’s method, coordination complexes
cobalt(ll) amine complexes, linkage isomers, preparation and

properties of some transition complexes

Adidunsd 1 3(3-0-6)
Organic Chemistry 1

Judeduriou:  02-005-020-103 wafinaly 2

Pre-requisite : 02-005-020-103 General Chemistry 2
ylanasUfizenvesalsusenaudunsd laun datau dafu dalay
asusenaverlsundn dafaglan Loanegoa sL59% 0anlonlazAlauy
iU NIRBUVSILaLoUIUSUDINIABUNTE

Types and reactions of organic corfmpednds,such as alkanes,
alkenes, alkynes, aromatic compounds, Jalkyl halides, alcohols,
ethers, aldehydes and ketones, amines, organic acids and their

derivatives.

UfuRnIsLAlBymRe 1 1(0-3-1)
Organic Chiemistry Kaboratory 1
wrdsdupels:  31-405-022-201 LANBUNIY 1
V30L38UAIVANY
Pre-requisite : 31-405-022-201 Organic Chemistry 1
or allocate study
nageugaantAvesasUsznoudunidiviui Saiau Sadu Salei
arsUszneaverlsunfn dafaglad weaneged disesoanlanlazAlau
il NINBUNIILaraYRUTVRINTABUNIEAIETINUAL]
Properties testing of organic compounds including alkanes,
alkenes, alkynes, aromatic compounds, alkyl halides, alcohols,
ethers, aldehydes and ketones, amines, organic acids and their

derivatives by chemical methods.
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\ANBUYSE 2 3(2-3-5)
Organic Chemistry 2
Adeduniau :  31-405-022-201 ANBUVSY 1 uae
31-405-022-202 UjUAn15iaidun3d 1
Pre-requisite : 31-405-022-201 Organic Chemistry 1 and
31-405-022-202 Organic Chemistry
Laboratory 1
awmedlownd UfATensunuiuuuindlefidnvesarfuoududn
UfiAsennsidn Ufasenisiinvesweaniu UfAsevedledu Ujnse
nMIunuiifiumisoanvesansUsenouaiveda UjR3eueanea
nsdanseasdunidid ey ﬂﬁﬁﬁmsmaaqLﬁaaﬁUﬂﬂiwmaaU
UfRTensunuiiiienfueudud Uiisenisiode Uiftuanisiuues
woadu UfATsvedladu UAATeymelvuiiidwvisieanives
asUsznaunnsueiia Uiiseueanan msfaasziasdunididesdy
Stereochemistry, nucleophiticvsubstitution of saturated carbon,
elimination reaction, ‘addition’ reaction of alkene, reaction of
diene, substitution_reaction of carbonyl compounds at the O-
carbon, Aldel, reaction, basic organic synthesis, experiments
about nucleophilic substitution of saturated carbon, elimination

reaction, addition reaction of alkene, reaction of diene,
substitution reaction of carbonyl compounds at the Ot-carbon,

Aldol reaction, basic organic synthesis
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wiLaNand 1 3(3-0-6)
Physical Chemistry 1

Jundeduniou:  02-005-020-103 tasiialy 2

Pre-requisite : 02-005-020-103 General Chemistry 2
NN UINAAIANS LT RULAL AszUINMIAsULUAMAIY
nasudasziazaunaiail nulauazaugasynitunadmivssuy
99AUIENIULABILATNAERIAUIENBU d@15avanedianinslad n1s
wdouiivesloosulu wadlwiliafiuaznisuszgns Tassadads
didnaseuvptazaauLasluana myvhweaunlfvesans awnlnsalnd
YodluianauAzIATITIUAS

Thermodynamic theory and thermochemistryz=“energy change
process, free energy and chemical equilibria,*phase rule and
phase equilibria for single apd™multicomponents, electrolytic
solutions, ionic mobility snswater, electrochemical cells and
applications, electronicy, structure of atoms and molecules,
prediction of properties, of subsatances, spectroscopy of

molecules and photochemistry.
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UfuRnsadiiaeidnd 1 1(0-3-1)

Physical Chemistry Laboratory 1

ArUsAunau: 31-405-024-301 AZITINENE 1
VI0L38UAIUANY

Pre-requisite : 31-405-024-301 Physical Chemistry 1

or allocate study

anudouvesnisiulevesvennar ausouveinisdunil auna
TIsNUGVRITLUUADIDIAUTENOU AUABTINNIATDITEUUANBIAYTENBY
ANLIIV9Lo0RULANNAUTBINVBIBOERANEN Waslulaundnd
vouadliliined nsussgndldrnisilaliniemaninpisazangld
maqmﬁaﬁasmammmsmqmqﬁmaqmﬂmmmm-wa N13NIA
lesaunmuaiealsudfie it inninndeudivediatiie

Heat of vaporization of liguidy N\heat of combustion,
heterogenueous equilibrium ef<two-component system, phase
equilibrium of three-compenent system, ionic strength of ions
and Ostwald’s dilutiorylaw, thermodynamics of electrochemical
cells, applications of“conductivity for determining chemical
equilibrium gonstants=of less soluble salt and locating end point
of acid-basertitration, determiniation of ion transference number

by boundaryzmoving method.
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dBaWEnd 2 3(2-3-5)

Physical Chemistry 2

UsAuneY :  31-405-024-301 LATBWANE 1 uay
31-405-024-302 UUAn1siadlieiand 1

Pre-requisite : 31-405-024-301 Physical Chemistry 1 and

31-405-024-302 Physical Chemistry

Laboratory 1
usasireImaniafifuinvesuds magaduuarlelemoumagady
nsuszgndnIsgady augaied (Hevnillu Phys Cheml u&) vinud
mdvesufa s aAnufiten nndnst JadeRdnaredsniinis
AnufAsen nalnmaiinuiseall ngufiinssuiueaenguianiiem
B msUszanuranzailaeylalig1snirasisnise
WealinsAuIn fsesufisepriiatenitsuasidswus YJUmnns
npasaefuaLnalATLaymMeIuNWaNna NIMIAIASTaNAaTD
UAsenisiinarsusznesudiadon dnsinisiinujisenlelefiudu

Aa o

Y9988FLAU AW IUASEAULRIUHAT TR T wazlidfse n1s
Auransfidnsate Wmnaneslulaunindvesujizenadisae
TUsunsuaiiA1agy ms@m%’waqmmuuﬁuﬁwaqLL%& FAUNAAAAT
U fAzalmlansazlafinddndulazoondiadu saunamiansvas
Ujizemouini

Surface tension of liquid and surface chemistry of solid,
adsorption and adsorption isotherms, applications of adsorption,
chemical equilibrium, kinetic theory of gases, reaction rate, rate
laws, factors affecting reaction rate, reaction mechanisms,
collision and  transition state  theories, steady-state
approximation, determination of rate constant by computational
chemistry, homogeneous and heterogeneous catalysts,
experiments about chemical equilibrium and stresses applied to
equilibrium, determination of the equilibrium constant for a

complexation reaction, reaction rate of iodination of acetone,

activation energies of catalyzed and non-catalyzed reactions,
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calculation of rate constant, thermodynamic properties using
computational program, adsorption of liquids onto solid surfaces,
kinetics of photocatalytic reduction and oxidation reaction,

kinetics of chemical wave reaction

wiAAszi 3(3-0-6)
Analytical Chemistry

Jurdedunou :  02-005-020-101 1afN3lU 1

Pre-requisite : 02-005-020-101 General Chemistry 1
wnAnTlUmMaeiiing e magusegauaznssBsuiiegiaiily
ATALATIZR RANNITIATISATIUTIUABALAN TR INAT LAY
Tv3uss nsuenuuuAanadn (113ndu MIsnimRew Waensatase
fyvinazane)

General concepts in analytical’chemistry, sampling and sample
preparation, statistics in analytical chemistry, principles of
quantitative analyses ‘hys gravimetry and titrimetry, classical
separation techniques~(distillation, precipitation, and solvent

extraction).
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UfuRnisiadidasen 1(0-3-1)
Analytical Chemistry Laboratory
IUeAuneaY 1 31-405-025-201 1ARAATIZH

VIaL38UAIUANY
Pre-requisite : 31-405-025-201 Analytical Chemistry

or allocate study
NsMnIAUHATEINIA-UE N1TBATIEINIAINNTEAITINTUAIDENS
¥ mamUsinadaulnlaensanazney nsmdsinanaslsilngda
w89 Mohr msiesizimuUSinauvanineanaznaulumanlansen
It
Acid-base titration, determination of tétal\hardhess in water
sample, determination of sulfate by precipitation, determination
of chloride by Mohr methed;~ determination of iron by

precipitation as iron hydroxide:

wiAasziiBeaunlngun 3(3-0-6)
Spectrometric/ Analytical Chemistry

AUaAunou : N\ 31-405-025-201 1AiATIEH

Pre-requisite: 31-405-025-201 Analytical Chemistry
nanmsvetdiuninsues walladansihlomatazidideaunlnsiumi
azholinueugaIntunararnaindlatuaiuninsiuns wgeaisaloud
wasvoanalsaludaUnlynsug dunsuIalaruIuaUn NN
nsUszgndldinadiaawnnsalnifiossylassainaansdunid
Principles of spectrometry, ultraviolet and visible spectrometry,
atomic absorption and emission spectrometry, fluorescence and
phosphorescence  spectrometry,  infrared and  Raman

spectrometry, applications of spectroscopic techniques for

identification of organic compounds.
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Uuinisiadidnssiidsaninswns 1(0-3-1)
Laboratory on Spectrometric Analytical Chemistry
JyrdsAuneu :  31-405-025-303  LadidtAsizildeaUningiuns
VI0L38UAIUANY
Pre-requisite : 31-405-025-303 Spectrometric Analytical
Chemistry or allocate study
drulseneuuazninfivesaiesdionanlnsalnd 35nsldiedesile
MawRENFeg1 MR MUasL TN MR syiAa
Daauninslnlafiwes wadesdursaauninsinlafines tadeq
pzmaudnuaugasnduaUninsinlalnes
Components and their functions of spectfoscepie~instruments,
method of instrument usage, sample preparation, qualitative and
quantitative analyses by UV-Vis"“spectrophotometer, Infared

spectrophotometer and atomic aksorption spectrophotometer

asaditazanulasnny 2(2-0-4)
Chemicals and Safety

Judedunou;”  02:005-020-101 wafinaly 1

Pre-requisite : 02-005-020-101 General Chemistry 1
Uszianaasdsiaiidunsie auaudfvesarsiall n1siiusne
NsidaasAlisunsIy NTUSIITIAN1TAINUaBANBAINAITIINNIU
Ausastail gunsaltesiudunsie anudasadeluresdjiains ns
dosfusunmeuaziujifdlofngiivnainasad

Types of hazardous chemicals, properties of chemicals, storage,
disposal ~ of  hazardous chemicals, administration and
management of safety from working with chemicals, protective
equipment, safety in laboratory, protection and guidelines on the

accident from chemicals.
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FTUUNITINNTTAMN TR URNITLAZINATINEN 2(2-0-9)
Laboratory Quality Management System and Metrology
y1UIAUnDY : 31-405-027-201 @stadinazadulasnne
Pre-requisite : 31-405-027-201 Chemicals and Safety
JEUUNINTFIUTRIUGURANTT ISO/IEC  17025:2005  lassasnauas
Tofimuafig 9 nsWauInInsgIuiien sUssLiiu ISO/IEC
17025:2005 M3UsEAUAMAIN F5IATILRNINTFIU 19U AOAC, 1SO
%38 OIE ASATUANANMNIN NITUTLHUAMAIN LUINAITUTELIY
amiaummmwmaauu,asaauLﬁauﬁawﬁﬂ’ami (ISO 9001) 138
gwuiumai’mmﬁmmmam‘ UINTFIUVDINITIN NUHVBINTIALAY
amuasmLAsNaAlun1TTn MlinsgiTeuaRaiAndfiuguuay
NaNanA FEUUNMTINGING

Laboratory standard system ISO7EC.17025: 2005, structure and
requirements, standard ,dévelopment for assessing [ISO/IEC
17025:2005, quality asstiarice, standarad analytical methods i.e.
AOAC, I1SO or OIE, ‘guality control, quality assessment, guideline
for assessingl __the\competence of testing and calibrating
laboratony (ISON\9001), base units in scientific measurement,
standard/of measurements, theory of measurement and sources
ofimeasurement error, data analysis by elementary physics and

statistics, international measurement system
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YAl 3(3-0-6)
Biochemistry

Jwrdeduniou :  02-005-020-103 aSivialy 2

Pre-requisite :  02-005-020-103 General Chemistry 2
1A5983719 AINTTUVBIYAAKALNTZUIUNTITAN ANTILULANAVB
anslulawnsn nsneviily TWsiu Afinuansnianddnfiisitostunis
aamdsnuuaznsidndenu nsmuANBy N1sAIUANNTYINILYeY
Buavaasluy nsdunTeianstiluena

Structures, cell activities and biomolecular processes of
carbohydrates, amino acids, proteins, lipids and nucleic acids
related to energy metabolism and gnergy “wuSage, gene
regulation, controls of gene and hormonefunctions, synthesis of

biomolecules.

UfjuRn1sYauadl 1(0-3-1)
Biochemistry Laboratory,
Judsdunou :  (31-405-023-301 YAl
nIBlEEUAIUAN
Pre-requisite : \ 31-405-023-301 Biochemistry
or allocate study

10 naassfefunuandivasntnnvesasdiluana 1ou
fslulansn nsnexiily WAy teuled dlinuaznsailieddn suds
NsnAeeufgIiUIINMSFUATIELaTaa1EENTTILaNARINE T

Experiments on properties and functions of biomolecules such
as carbohydrates, amino acids, proteins, enzymes, lipids and
nucleic acids. The metabolic pathways of those biomolecules

are included
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1ALASIZIN LA 3(3-0-6)

Electroanalytical Chemistry

JedeAufau :  02-005-020-103 wadinalU 2 uay
31-405-023-301 JA3
F¥UIAUNDU 02-005-020-103 General Chemistry 2

31-405-023-301 Biochemistry
nannisvaadlnil wadedlnid wedalwnuilownsuazliaunu
w3 lulawugesuaznsnsiainasdiluana
Principles  of  electrochemistry,  electrochemical  cells,
potentiometric and voltammetric techniques, biosensors and

detection of biomolecules.

UfuAnIsaidias1zinaginila 1(0-3-1)

Electroanalytical Chemistry-Laboratory

JyrdeAunew :  31-4054024-304 adiAAszvinnglniln
vSaL38UAIUANY

AUAUNDY 31-405-024-304 Electroanalytical Chemistry
or allocate study

UAse198nRadu-3antu n1sinmaud1sdnduaznisindndluiln

sopmeligdaadllviluuuite Tmnudlowweinlnvsdu n1snsiain

asyanananmiewmailaniaaillni nslessansduniduazanseil

wiadmelulalwuges

Oxidation-reduction reactions, measurement of cell potential and

junction potential in simple electrochemical cell, potentiometric

titration, detection of biomolecules using electrochemical

techniques, analysis of organic and inorganic molecules using

biosensor.
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wiAasnzinilasuninnsil 3(3-0-6)
Chromatographic Analytical Chemistry

AUsAuneY :  31-405-025-201 LATiAATIZH

Pre-requisite : 31-405-025-201 Analytical Chemistry
nann15v03lAsulnns W Tasulnnsduuunszane lasuilnnsi
WUURIUNUazLUUADANY LAdlATNIINATIH Tasuilnnsiivomran
aussnueas leosulasunnafiuasnsussendly

Principles of chromatography, paper chromatography, thin-layer
and column chromatography, gas chromatography, high
performance liquid chromatography, ion chromatoegraphy and

their applications

Ufuinrsialidasieinslasuninns i 1(0-3-1)

Laboratory on Chromatographic Analytical Chemistry

yrdsAunau :  31-405-025305 LASALAsIZHNslAsUn NS
vaalagualUeY
Pre-requisite : 31-405-025-305 Chromatographic Analytical
Chemistry or allocate study or allocate
study
UfTRn19mlasunnnsfluaznisszendld eaduinaile
lasualmasiiuuunszny lasulnnsluuuaeauil lasulnnsd
BUTRIUN Tasunlnnsflwuusanildeuleseu wialasuilnns il
logaulasunlnns il uazlasuilnniilvesvatausauges
Chromatographic experiments and applications including paper
chromatography, = column  chromatography, thin  layer
chromatography (TLC), ion exchange chromatography (IEC), gas
chromatography (GC), ion chromatography (IC) and high
performance liquid chromatography (HPLC)
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GHEEE) 2(2-0-9)
Materials Chemistry

AwndeAuniou :  31-405-021-201 Ladialiuvsd 1

Pre-requisite :  31-405-021-201 Inorganic Chemistry 1
UsefRnestan autinienisnmiugu Tassaieuazesdusznauves
lavg wwsdn wedweiuaziagaoulndn n1sussendldauvesian
History of materials, basic physical properties, structure and

composition of metal, ceramic, polymer and composite

materials, applications of materials

Jagasuauuazmalulagszaululasuazgnly 2(2-0-4)
Carbon Materials and Micro/Nano Technology

JydeAunan 1 31-405-021-304, 1@3l3E0

Pre-requisite :  31-405-021-304 Materials Chemistry
uwunAailuguiefiuTanaaduetuazmeluladsedulslasuazuily
lassasauasnsinauggludanaisveu audiivienienimuasniaail
Y8IianAITUBL PATAIATIEN NIIManuaanIE warn1sUseynd

U Y

vosfanmiueariifnuaidelutiagtuiifeiuianafueulay
wialulagszavlulasuazuilu

Basic concepts of carbon materials and micro/nano technology,
structure and bonding in carbon materials, physical and
ehemical  properties of carbon  materials, synthesis,
characterization, and applications of carbon materials, case

studies of current research in carbon materials and micro/nano

technology
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LATNANAMINSITUYIR 3(3-0-6)
Natural Products Chemistry

UsAuney :  31-405-022-201 ALiBuvSY 1

Pre-requisite :  31-405-022-201 Organic Chemistry 1
lasease  anvAniweduaznienignIn n1sana matdanisuwen
dusudanaosn afssoun wesUuoun Wailwuseduazlnala-les
Structure, chemical and physical properties, extraction,
separation techniques for alkaloids, steroids, terpenoids,

flavonoids and glycoside.

dunumeAiiyIanng 1(0-3-1)
Seminar in Integrated Chemistry
AyUAUNDY : -
Pre-requisite : -
NMsEuATINaUTAR LR a T aule wWuaudFydiung
WiauesaglinIImdIL
nugwin N1sindazdsyiliunanisAne Iiseauaziuuiignys
seluil

WA, #3975, vuneds  wela (Satisfactory)

WA v3e_W wneds  ldwela (Unsatisfactory)

Literature review on publications or reports of interest,
emphasize on importance of presenting to audience.

Remarks : The measurement and evaluation of the study, the
following letters of rating level will be given:

S : Satisfactory
U : Unsatisfactory
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\niignanunsauiiasdu 3(3-0-6)
Basic Industrial Chemistry

JyrUsAunau : -

Pre-requisite : -

ﬁugmlﬁmﬁumz‘mumimﬂLﬂﬁqmamniim Funouni 9 VD
gnamnssuadl aunaula UtRnsiamemheuaznsifeusde auga
W& Msluanaznisaemauiow geamnssualnanveding
Larvadlan gRaIMNIIUNTEAY qmammssuﬂf’]ﬁuﬁﬁu gRAMNIIUE
ANANNNITU Vasiadl QmmwmmmmmazLﬂ%‘lmﬁlu N139AN1S
walwlad n1sauruaunn Maduguszneunsieaignainnssy
Msfnwgulssnugaavnssualiiiefes

Basics of processes in industrial chemistry; procedures in
chemical industry, mass equilibfitmiunit operation and relation,
energy equilibrium, flow,7and heat transfer, major chemical
industry of Thailand and\the world, paper industry, vegetable oil
industry, paint industry, jpetrochemical industry, food and
beverage industry; “technology management, quality control,
entrepreneurship ih industrial chemistry, study visit to related

chemical’industry plants.

NeENTINTRANANET Angmans Ideuasuinney
FumsuanHFEAARBNIBINANgATHIUITLL

CHECO da%d..........13.n.0.2564

Thananans....22481991105696 . .
QU

AT InenFunAlilatTvanad
Tenmduvou /oy diud

mwm ................. 28 W.A. 2563 o
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UURNISIRNIZNLEN190ARMNTTULAY 3(3-0-6)
Unit Operations in Chemical Industry
Aurdeduieu:  31-405-026-301 nflgnamnssuibosdy
31-405-026-301 Basic Industrial Chemistry
Pre-requisite :
LMﬁﬁﬂﬁugmmﬂmﬁqmammw msiurem oot Aeuwsa-
1993 LA3BIgU 1TeIngamYil 2187 Laving srUUAIUANSRlUR ns
muauuagliiadesile uazgunsallugnarvnssusunisuaniudsy
AU N1TUABLEU N1TTELRY NITBULHINITANNEN N1TAIUAL
Ay mi@@%’ULLaz@j@%u NTANALAZNITTLAN
Basic techniques in industrial chemistry, operations, of boilers,
compressors, pumps, temperature measuring”device, valves and
gauges, automatic control system, Unit operation and control of
industrial equipment for heat exghange, water cooling,
evaporation, drying, crystallization,humidification, adsorption and

absorption, extraction,and leaching

N1IAIUANAUNANGAFINATIU 3(3-0-6)
Industrial Quality Control

UAURR : , 31-405-026-301 LATlgna1MINTIULUDIAU
Pre-requisite :  31-405-026-301 Basic Industrial Chemistry
fruunisAIvAuAMA nluugRaInnTTL NduasAMnIn Jeya lu

WgITaou adfldesdiy wHundAuANNITHER nslalaezunsy
lnosunsuwmeuazua n1sldnguasanuninununisdustedislagly
mmgmmmﬁjaﬁﬂumamﬁmsﬁ wAEALYINENINITAIVANAMAIN

Quality control systems in industrial applications, quality control
circle, data, check sheet, fundamentals of statistics, control
chart, Pareto diagrams, cause and effect diagram, use of quality
control circle, sampling plan using reliability standards for

products and the cost of quality control
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NsgULUUIAINTINEIMTUIUNIRAAIUATTIAT  2(1-2-3)
Engineering Drawing for Chemical Industry Works

AydeAunian 1 31-405-026-301 LAlgnsMNIsULUDIAY
Pre-requisite :  31-405-026-301 Basic Industrial Chemistry
ASTHULUUAIONYT NTMBLUTHNTUBALLATDILDLTEULUU L5VNANS

‘Uis&gﬂ(ﬁ ATRYULVUAINRIY AITAINRUATUIA NISLTEULUUNTNGR
wazdesniu n1s@sun naudifnuuleleuninuazuusaUdna n1s
L‘SU‘EJuﬂWWLLUUﬂLﬂG]“Z? LLUU%\‘NWU

Lettering, uses of programs and instruments, applied geometry,
orthographic projections, dimensioning, sectionsand convention
drawings, isometric and oblique drawings,\sketching, working

drawings

T590ugna N TuLAeiiLae 3(3-0-6)
Eco Factory

Adedunian T \31-405-026-301 \ANgAaIMNTINLUBIAY
Pre-requisite : 31-405-026-301 Basic Industrial Chemistry
WUIAADAFIMATSULEIILIA F3Nshagn1TimuIgn1sUseIiiulseny

gnamnTIIEainm dofmundosiunasforuualssugaamnsa
Fafime WnawiUszidfiuegeraiios n1snsaUszdiulseaniaimds
AAuasit aaudiny

Concepts of eco factory, procedure and development to assess
eco factory, basic and criteria of eco factory, improvement

criteria, eco efficiency and outcome/impact evaluation.
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LATEANANSINENNTTH 3(3-0-6)
Industrial Economics

dedunion :  31-405-026-301 indlgnannssaLUagnu
Pre-requisite : 31-405-026-301 Basic Industrial Chemistry
N9 WL AENTANANTONAIMNTTN ANUAIAYVRINIARAAINNTTURAY

geavnssuluszuuiasygialve Tmuinsvesuleunggaamnssuly
Useinalyng unuIneedInNIsAILagNITaInuAIIlseInaly
mﬂqmammsmazﬂﬁaﬁ'u 9 ﬁﬁma@iaqmammsmaﬂm Yggman
NMINAUIAFIVNTTULIIAIY

Industrialization strategic theories, the importance, of industry
sector and industrialization in Thai economicasystem, industrial
policy evolution in Thailand, roles “ef‘\(trades and foreign
investment in industry sector, and.other factors affecting Thai

industrialization, problems from.urgent industrial development

N15IANITNITHAALAZNTANL LB 2(2-0-4)
Production and Operation{Management

AeAunau : .~ 31-405-026-301 \adignanunssutUanuy
Pre-requisite™ 31-405-026-301 Basic Industrial Chemistry
TUNUDITHEALABTIN NTTANITARIFUAT N1TINURUNTNINTANT

HER MIIASWMUNULALAITNNTHER N15IANT5TEgUNI

Applications of concepts and principles on production and
Operation  management, production forecasting, perspective
production planning, warehouse management, production
resources planning,  work rearrangement and production

schedule, supply chain management.
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fuuUMILATIAEVINTTY 1(0-3-1)
Seminar in Industrail Chemistry
y1UAUnaY : -
Pre-requisite : -
MINUMIURaMURiR RN es1eufiaulaAeafuaiun v dwad
geannssy wuanudAglunisdiauesiegidisiuduuwn
nnewmn N1sinuazUsziiiunanisfnen Tissduazuuufidnes
seluil

WA, 130 S wuneds wela (Satisfactory)

1.9. 939 U wwneds  ldwela (Unsatisfactory)
Literature review on the publications or_reports of interest in
industrial chemistry, emphasize on thet\importance of presenting
to the audience.
Remarks : The measurement (and evaluation of the study, the

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

n1sRNaL 3(0-40-0)
Practicam

Ayrdeanen : -

Pre=requisite : -
AnyfiRnuasdlumbenunseaniulsznaunisauaiiogadissuuly
Yfounin 320 Falus

nangwmn N1sinuagysziiiunanisfnel Tiseduazuuudidnes
seluil

WA, 130 S wuneds wela (Satisfactory)

1.9. 958 U wwneds  lidwela (Unsatisfactory)
Systematically practice in the existing or establishment of

chemistry at least 320 hours

Remarks : The measurement and evaluation of the study, give
the following character rating levels :

S . Satisfactory
U : Unsatisfactory
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steseulAsIU 1(1-0-2)
Pre-Project

vUsAunaY : -

Pre-requisite : -

NUNIUITTUNTTY FIUSIULALIATITAVOUA LTBUTIBY LAIULAUD

Y

o = L3

Wdelasau aglanisquanaglvidiuInwivesenansdnusnw

Taseautiy
nueng nsinuasdssiliunanisfne lisesduazuuuidnes
soluil

WA, 30 S vnwne wela (Satisfactory)

19,739 U wneds ldwela (Unsatisfactory)
Review literature, compile and analyze the dataswrite a report,
then present the project title. This\is to be done under the
supervision of project advisor.
Remarks : The measurement and\évaluation of the study, the
following letters of rating levelstare given:

S : Satisfactory.
U : Unsatisfactory
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TAse91u 3(0-9-3)
Project
Ay 1UeAUNDY : 31-405-029-402 N15tASEUTATIU
Pre-requisite : 31-405-029-402 Pre-Project
MINSNAADY IATILANANITNAADY SIUTIULALLITIUTI891UTY
auysnl Bauen1saeulaTusen1 e v nmuazAnEnIUNIS
naevg nsinuazyssiiunanisAne isesduaziuufidnes
seldil

WA vse S e wela (Satisfactory)

13,9159 U wwnede  lawela (Unsatisfactery)
Do the experiments, analyze the experimental results, compile

the results and write a final report, the project examination will
be presented to project advisor and exam committee.

Remarks : The measurement and‘evaluation of the study, the
following letters of rating levels are”given

S : Satisfactory

U : Unsatisfactory
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N1SLARBUERNIANYN 1(1-0-2)
Pre-Cooperative Education

y1UAUnDY : -

Pre-requisite : -

mmitﬁmé}’ulﬁmﬁumﬁﬁ]ﬁﬂm MSRAUIYATNAIN N1TULEUD
1A59N19/W89U 180Ut uazANUasndululsssu way 54. 13
JAnnsnanIN TamsTTIedAng sinur s iTinds nsufoRau ang
doarsuaznsvieuduiiy peufinnes awieislszma n1sAnds
asnvassauazuinnisy msundgynianigntinaznisindula ns
MUY NMSARIATIERTINagNS wardy 9 mudtaquidasan

naewn N1sinuazdsziiiunanisfnen IsvRvasduuiidnus
seluil

WA. %38 S vanede wela (Satisfactory)

132950 U vnede  liwela (Unsatisfactory)
Basic knowledge about. cooperative education, personality

development, preject, presentation, occupation health and
safety in factory sand \5S;quality management, culture of
organization, various skills including operation, communication
and teamworkacomputer, foreign language, creative thinking and
innovation, ‘solying the facing problem and decision making,
planning, strategic analytical thinking and other under
consideration of program committee.

Remarks : The measurement and evaluation of the study, the
following letters of rating levels are given

S : Satisfactory

U : Unsatisfactory
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annafnu 6(0-40-0)
Co-operative Education

FU9AUNDY : -

Pre-requisite : -
AnUfuRnuasdlumbsnuvieaniulsznaunmsauaiiognelissuu &
fivsnuilugniulsenounts  flasseudiiduanusiuiieszning
WINedenazanIuUsENeuNSNURAYEU RAeATTEZIIAT 1 AR
n1sAne1Un®d nielddesnin 16 U9 IWInL1IUENIEATIU
muANgLa eliAnM W nwewazsTaumsaiivdn

nanewmn N1sinuazUsziiiunanisinen lisvaupzuuufidnys
seldil

WA vse S e wela (Satisfactory)

19,958 U wwneds  ldwela(Unsatisfactory)

Systematically practice with lco-praject between the university
and the establishment [ supervised by a consultant in the
establishment for 1 semester or not less than 16 weeks to
develop professionaliskills and practical experience.

Remarks : Fhe measurement and evaluation of the study, the
following tetters of rating levels are given

S" (. Satisfactory

U . Unsatisfactory
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A5AATITINIAUTOU 2(2-0-4)
Thermal Analysis

UsAUnow :  31-405-021-203 Aiatiun3g 2

Pre-requisite : 31-405-021-203 Inorganic Chemistry 2
NOUNITHATIEINANNTIU AL uleaaunutauAaasuns N3
ATIZRLVUANINBLTULT gAY BTUOa NITILATIZALUULNBSIUNTT)
WesN MIATIEALUUeslumdaea nsiasgiluulaundinen
Aea uavn1sUssgndldlun1sinseianun measUsunavesian
Thermal analysis theory, differential scanning calorimetry (DSQ),
differential thermal analysis (DTA), thermogravimetric analysis
(TGA), thermomechanical analysis (TMA)N ‘apd  dynamic
mechanical analysis (DMA) and applicationssfor Gualitative and

quantitative analysis of materials.

Fuadiuseynd 3(3-0-6)
Applied Biochemistry

FvrsAunau :  (314405°023-301 F2uLAdl

Pre-requisite : 31-405-023-301 Biochemistry
HARATN9NuNTE fyvSednd Laddfdnerarans Faadnig
ﬂ?iLL‘W‘V]E’j ﬂﬁiﬁ?ﬁﬂﬁﬂiﬂﬁﬂ‘lﬂﬁ’)Eﬁ%ﬂmﬂ%’mﬂw

Produgtss from microorganims, plants or animals, chemistry in

forensic science, medical biochemistry, pollutants treatment by

biological processes.
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walulaganwis 3(3-0-6)
Food Technology

AyrdeAunaw :  31-405-023-301 YAl

Pre-requisite : 31-405-023-301 Biochemistry
nszUIUMILUTIULAzauaLWsIaeBNsens q Aldlugaamnssu
walulaglunissnwiamnim nsifivdne) vuIunIsudncng 9 waz
ANNUADANEYDIDINNT

Food processing and food preservation by any method used in
the industry, technology for food quality problems solving, food

storage, food production processes and food safety

mﬁﬂmwmL?iafluqmmwn‘ssu 3(3-2-5)
Industrial Waste Treatment

Aerdedunou:  31-405-026-30Liafignaunsauidosdu
Pre-requisite : 31-2405<026-301 Basic Industrial Chemistry
WAEINLEALAZNITIINUNVLAYDUATIY NIFUTELUSUATIBVDIVES
Fosunse mismenevemedesunseluth enneuaziiu nns
Urinveudusunsnelangisnisnenin maeililagnaad-Wand
Sources/ and classification of hazardous wastes, hazard
evaluation of industrial wastes, dispersion of hazardous wastes

into “water, air and soil, treatment of hazardous wastes by

physical, chemical and physico-chemical methods.
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N1389UlATINITNINAL 2(2-0-4)
Chemical Project Investment

Avrtedunou:  31-405-026-301 nfignsnunssuidosdu
Pre-requisite : 31-405-026-301 Basic Industrial Chemistry
WWIAAMIEUATDINITAUY U YAATRUAIUNIAT NTASUVBIUTEN
N13UTEuANAIRY N15FRAUIIAIMULAYIUKY N1FTIANITAIIY
o nsdnmudululdlumagranmnssy mslisigsinsasmu
Concepts of investment theory, capital, time value of money,
investment of company, evaluation of stability. decision-making
on investment and planning, risk management, industrial

feasibility study, investment analysis.

walulagUlasideunaztlnsadl 3(3-0-6)
Petroleum and PetrochemicatTechnology

Jwrdedutiou:  02-005:020-103 asivialy 2

Pre-requisite : 02°005-020-103 General Chemistry 2

audAimemenmua@madioninduiuuasuiasssumid Msdsa
dduRuar o ssuTa TauartuneunisnautnduAuLasHan 0T
WMasidon feviulssaunmindufeu]isenisenad nssuaunis
tudailomesiimsiden nszuiunsdanaady nszurunmsneduels
WY MsEUIunsAvag lafnsnesuile nseulunswenalsusenaveyls
Lol ﬂﬁ%U?Uﬂ’]ﬁLVI@%N@ﬁLLﬂiﬂﬁyﬁ ﬂi%U?Uﬂ?ﬁﬂ%@%iﬁaﬂLLﬂiﬂﬁﬂ
nsvuIumsITuInnwazlAnie nszuaunislelawelsietu n1sth
nanduetinsdenluldusslevinenamnssund

Physical and chemical properties of crude oil and natural gas, crude
oil and natural gas exploration, methods and procedures of refining
crude oil and petroleum products, improvement of oil quality by
chemical reactions, petroleum downstream process, alkylation
process, polymerization process, catalytic reforming process,
aromatics separation process, thermal cracking process, catalytic
cracking process, visbreaking and coking process, isomerization

process, utilization of petroleum products for chemical industry.
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WIUBLABNATINILAL 2(2-0-4)
Selected Topics in Chemistry

FU9AUnNDY : -

Pre-requisite : -

shdadonassmesnund wadanselmnisadeludfiffuineungly
FEAUBIFLAZUIUIVIA

Special topics in chemistry, recent techniques or academic

materials from national and international publications.

NSTUIUNTSHNAANDALNDS 3(3-0-6)
Polymer Production Processes

Julefuniou:  02-005-020-103 Ladliigly 2
Pre-requisite : 02-005-020-103, General Chemistry 2

ﬂizmumiﬁﬁugﬂwaﬁmﬁ FARAULAY NN TUUNDALNOINOUNITWAY
yqufinsruiunstugUiytede hsruaunisviaendaiavie fidu 1y
Ty N38UIUNTAN BABNTEUIUNTOANANERNIMURLN NTLUIUATT
Juguamby

Polymer, ‘processirig; additive, polymer preparation before
mixing, theory of various types of processing, pipe extrusion,
film, fiber;“injection molding process and compression molding

of\plastics, thermoforming
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ASZUIUNISNANYIY 3(3-0-6)
Rubber Production Processes

Jundeduniou:  02-005-020-103 tafivialy 2

Pre-requisite : 02-005-020-103 General Chemistry 2
Tane laseasne auldd wagnisldauvesensyiadie 9 wniluas
wialulagvenisiaaludens  audiinianeninvesens Jagdmsu
NAULALESULSIIANUE19 NTEUIUNISIASUULAS ALY N URISLANLAS
ﬂssmumisﬁugﬂ’?a@mﬂ NN50DNLUULAZIAINTTUVDINAN UMD
N1393ADULALNAADUALURANAA 0

Rubber materials structure, properties and applications of
different types of rubbers, chemistry and fechnelogy of rubber
vulcanization, physical properties of “wubkber, “materials for
compounding and reinforcing with-rubber, processing and mixing
of rubber with additives, forming of rubber materials, designing

and engineering of the rupber products, characterization and

testing of products
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Science and Technology of Cement
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History of calcareous inorganic cements, mortars and concrete,
definition and classification, production of “Rortland cement,
hydration of cement, mortars, conerete, some additives in
motars and concrete, standard™tests for cements, mortars and
concrete, hysical behayior, of concrete after pouring and

reinforced concrete
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carbon materials, synthesis,
characterization, and applications of
carbon materials, case studies of
current research in carbon materials

and micro-/nano-technology

31-405-027-303
wilnedasuazmalulad

2(2-0-4)

Polymer Chemistry and Technology
UAseinisiinnediues warnalnuas
Uisen lassairuazauaudivoanad®
Wes NMsInUnNaIsHedNes danalalues
Iviues wanafn wasian n1sdedin
MsIATIZRNeAILeS slauaunalulad
NITUIUNTNAAWAIFANUWLUAITN
Polymerization and reaction” mecha-
nisms, structufe“and property of
polynier, \ classification of polymer:
elastomer; fibersy” plastic and  films,
coating-types, analysis of polymer and

plasticsyprocCessing technology

lvdaenndeeiy
fugrudvuadion
WAIYIUINIINGY
Te1uian 819
waznpdies

31-6405-027-304
WATUINTIMAE A NATIE

2(2-0-4)

Chemistry of Pararubber and Synthetic
Rubber Aflgn9555umALAL19EUATIZA
nsia-anludaieiiugdu Weseenlen
waz33u q arsiuuderdnnng o uwaz
ATLAULFAIEINTUNURNIY N1TARLUTNIS
\Al0981955 TR ASiEeudaTELaY
AuLadosvesens waluladiiensuas
fdadu n1IvAdaUEIILATWAIERN
nIEUIUNSUUTIUBNLagnanERnn

Chemistry of natural and synthetic
rubbers, vulcanization by  sulfur,
peroxide and other methods, various
additives and additive for specific

purpose, chemical modification of

lHannmdosiu
fugudvueadion
WAIYIUINITNAY
Fy1a1udan 819
waznedies nedl
AU INLDN S
391157UN15879
wislsginalne
. UDULAY
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natural  rubber, degradation and
stabilization of rubber, latex and
emulsion  technology, testing of

rubber, modification process of rubber
and plastic

WinseIndaRuIvenialianannssy

31-405-026-301
\ilgnannnssulowiu

3(3-0-6)

Basic Industrial Chemistry
ﬁﬁgwuLﬁaaﬁUﬂizuauﬂWimwuﬂﬁ Rl
ANN-NIU %u%@uﬁﬂﬁs]%aﬂqmﬁﬁﬁﬂiim
wilaunauia niguuanuasngs
Fouso aunandsnu mstudbaznny
AEMNANTEU RAIUNSIULATIENUDY
Ineuazeeslan gnarnpssunseny
oA syl gnainnssud
gaannssuBimsiad  gnaivnsTy
TsHaziA3NAn N13UTIg walulad
nasmURdnedneAuuiUszneunis
ERIGH

Basic”in chemical process industry,
process in chemical industry, mass
equilibrium, — unit operation and
relation, energy equilibrium, flow and
heat
industry of Thailand and the world,

trans-fer, major  chemical

paper industry, vegetable industry,

paint industry, petrochemical
industry, food and beverage
industry, technology management,

quality control, entre-preneur in

chemistry

lvdaonndoanu
fuguivneniad
gnannssulaed
AINSINLd NS
Jvinsivenann-
NITUTINTATVOULAY
LAZAIUIIAINT U
QNAINNIS

31-405-026-302 3(3-0-6)
UfUAmsanznilemegaamnssuinil
Unit Operation for Chemical Industry
LMﬂﬁﬂﬁﬁgwuwwuﬂﬁqmawwﬂism ns
vhauvesmelethneuinsaises 1o

IS EEEGEERIEY
fugruivneniad
gaa1Innssulagdl
GRPRFEEFRENER
Tvrn1s Ay
PAFVNTINIININ




196

S . . Wanalunis
nangasLAN w.A. 2558 nangnsusuuye w.A. 2563 v
Usuuge
U 1A3esingamail 1189 LATIND SEUU | YBURALLATAIYN
AIUANSRILTA Nsauauuazldiaiesdie | AInsIuanaIn-
wazgUunsailugmainnssuaIunis | N3

wanwasuanudeu nsviaedu nsseme
N130URIAINITANKEN msmmummsﬁu
NIAduLaEARTY NSARA LALNIYLENS
Basic techniques in industrial chemis-
try, operations of boilers, compressors,
pumps, temperature measuring device,
valves and gauges, automatic control
system, Unit operation and control of,
industrial equipment for heat /€xx
change, water cooling, evaperatioh,
drying, crystalli-zation, humidification,
adsorption and absorption,“extraction

and leaching.

31-405-206-303 3(3-0-6)
NIATUANAUNTNERENITY

Industrial Quality control
sruunNsgaTRL LN MlLILEREYNTTY
nelasguain doya  lunsivdeu ain
ey tuunfinruaunisudn nasle
Inozlingy 1mazl,mﬁmwal,mma nsldngu
A5nuaInNun1sdudieg1alaely
wnsgruandesiulundnfud uas
ALET18N1NTAUANANA TN

Quality control systems in industrial
applications, quality control circle,
data, check sheet, fundamentals of
statistics, control chart, Pareto diagram,
cause and effect diagram, using quality
control circle, sampling plan using
reliability standards for products and

the cost of quality control

TWaenadosfu
NuguIv oAl
PRANNTTY
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31-405-026-304 21-2-3) | Ihaeandosfiy
nsdsuuuvimnssudmivaumaad | fugiudvieniad
QAAMNTTU gnannssulaed
Engineering Drawing for Chemical AU INLDN S
Industry Jvainasavu
nMsWeuLuumdnys msldlusunsuay | gnamnssuimin
nslyiadesdotfounuy nsas 93y | veunAuLazaIvn
SRR NSDEULUUAMRIENISAINUA | FAINTTUYNAIY-
YUIN NISVGULVUNINAALAZYBEALIY | 11T

madsunmaudanuulelyuninuayesy
AANISWWYUNNLUUELNR LLUUZ#NWU

Lettering, use of instruments,/applied
geometry, orthographic frojections,
dimensioning, section and conyention
isometric  “and

drawings, oblique

drawings, sketching, working drawings.

31-405-026-305 3(3-0-6)
lasdugpaminssgadiie

Eco Factory.

wiAeREMNTTULAHNA N15dnviuay
Waruaglssarugnainnssuidaiiog
Formumdosdunazdesnunlssau
gNAIMNTTUTAIA N TEIiiuaENs
doflos N3nIavszfiuyseAnsaimds
Truasiad innuden

Concept of eco factory, procedure and
development to assess eco factory,
basic and criteria of eco factory,
improvement criteria, eco efficiency

and outcome/impact evaluation.

Taenadesiu
fugudvneniadl
gnannssulaed
A1UIIUL BN
J¥1n19Ay
PAAINNTTUINIA
YOULAUKAL ANV
IAINTIURAAN-
s

31-405-026-306 3(3-0-6)
\ATYFANARSENAMNTTY

Industrial Economics

lasaaine ngAnssugsia waznanis
ANIUNUYDINUIENER AUFUNUSVDY
lAseai1aveenaInlusukuuig 9 funis
Anlugsiakazn15InassninegIns n1s
swdmnanisynuianazadesiig q 1
Y1lUgmsunv1an1sTINNguUeIHAnLUY

lvaenndeeiy
Nugruivieniad
gramnIsulagd
AU N4
J¥1n19ny
PAANNTTUINIA
YUY
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A9 9 nuiniswdnadelul arulu
LI1UBIUATNITAIUANNITIANITLUY
gnamnssu ulsuneveadgitisadesdy
NMAAFINNTTH
Industrialization strategic theories, the
importance of industry sector and
industrialization in  Thai economic
system, industrial policy evolution in
Thailand, roles of trade and foreign
investment in industry sector, and
other factors affecting Thai industriali-
zation, problems from urgent industial
development
31-405-026-307 2(2-0-4) | 1faenndosiv
MMIIANINTHANLAEALTENTY ﬁugm%uaﬂmﬁ
Production and Operation gnannssulaed
Managemerit AUSINLDN S
nTUszunAluNIRALasnaNNITUTIIS |31 n 15 A U
N13udalaRasaniuau nsneInsal | gnamnssudmin
FEUENITHAR NITIUNUNTHEALAETIN | YoUwAY

NTSIPAITASIAUAT TTUUNITIINUHY
NTNYINTNITHNEN N15TIATIFUIULAY
MITNMINER N5TANTSIEgUNIY

Application of concept and principle
on  production and  operation,

production forecasting, perspective
production plan, work rearrangement
and production schedule and supply

chain management

31-405-028-402
duuumaaiignavng sy

1(0-3-1)

Seminar in Industrial Chemistry
n19AuAdINaUA RN NS 051891
Aertuavivdniaiignaimnssy 1y
AMUAIAYAIUNITTBULAZNITTIBULAY
lauslasaiiosiozdunuidonanansdy
AIUAL

lgenndosiu
Hr90Uacsg
AINN1INUIVD
uidenraia il
QNAMNTIY
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NUEWE N1TINLAZUTEIIUNANITANY)
Tsesunzuuuisnes aeluil
WA, 30 S weds wela
(Satisfactory)
1A e U wiwneds liwels
(Unsatisfactory)
Literature review on the publications
or reports of interest, emphasize the
importance of writing and reporting by
presenting of the seminar outline to
the program committee
Remarks The measuremént and
evaluation of the study,\give the
following character rating,levels:
S : Satisfactory
U : Unsatisfactery
UNLANTIBIVY
02-021-406 1(0-3-1) Tdfinsi38unis
UftRmatefletuvidtugs aouLileasinvin
Advanced Inorganic Chemistry Lﬂ‘%laaﬁa‘ﬂzuqq
Laboratory
02-024-305 3(3£0-6) dlemadednms
nslasimaadiliih Usggndniand
Electrochemical Analysis Tt
02-024-306 110-3-1) lonaadreden
U AN TATzim heilulia UuAn1sUszend
Electrochemical Analyss maaiilaiin
02-024-308 1(0-3-1) Lifin1siSeunis
Uﬁﬂamsmﬁ@ﬁ\l%ﬂéﬁﬁuqq aouLileaainin
Advanced Physical Chemistry Lﬂ%aﬂﬁaﬁﬁy’uq\‘i
Laboratory
02-025-307 3(3-0-6) Tdfin1si38unis
wIATEAlugRaIMNTINEIMS #@ou
Chemical Analysis in Food Industries
02-025-308 3(3-0-6) Ldfinn9i3eunis
UURnsiadidinsieilugnainnssy dou

1T
Chemical Analysis in Food Industries

Laboratory
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wanalung
USuuse

02-024-309
wilmwinidesdudnsutinedl

3(3-0-6)

Basic Computational Chemistry for
Chemist

ldfinisiSeu
ASERU

02-021-204
UfuRnsindietiuvsd 2

1(0-3-0)

Inorganic Chemistry Laboratory 2

arusnlusiedvn
Wwilefiunse 2

02-022-204 1(0-3-0)
UHURnsIALiBuvsE 2
Organic Chemistry Laboratory 2

arusnlusiedvn
W@ilBuN3g 2

02-024-204 1(0-3-0)
UfURNsATeENd 2
Physical Chemistry Laboratory 2

arusinlusiedun
bAILTANAN 2

02-022-308 3(3-0-6) Lidfin9158unns

itBunEddugs dou

Advanced Organic Chemistry

02-024-307 3(3-0-6) Tdfinn9i3ounas

iliBeiAndtuge dou

Advanced Physical Chemistry

02-023-30- 3(3-0-6) U¥uasuduin

Fuplinee g walulagoinis

Food biochemistry 8T
gmanuazIfitseIv

02-026-304 3(3-06) | 31-405-027-407 3(3-0-6) | MIVTITEIV AL

wialulagwediues NITVIUNTHAANDRLUDST nodLuosuay

Polymer Technology Polymer Production Process walulagwediwes

Ufizeimsiianediues waznalnves [UfAZensiAanediues uaznalnues | lnsududodvuay

Unsen laseadnauavauandhves UiAsen Tassadsuazquaudives ArUsIi ol

wodlwed nsduunasnediues dana- ALZEL

Twwes wuas wanadn wazildu n1s
LABOURY FALAENTZUIUNITHER
NAARNUUUAA 9

Polymerization and reaction mecha-
nisms, structure and property of
polymer, classification of polymer:
elastomer, fibers, plastic and films,
types, and

coating plastics

processing

WOALBST N1STMUNETWRANES Dandln-
wes ues warafn uasildu nsAdeu
A7 n1sitAsizvinedilues sldauay
walulagnszuiunisnannatafniuuy
$i9 9

Polymerization and reaction mecha-

nisms, structure and property of poly-
mer, classification of polymer: elasto-

mer, fibers, plastic and films, coating
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types, analysis of polymer and plastics
processing technology
02-026-302 3(3-0-6) | 31-405-027-306 3(3-0-6) | AAIUTAINTIYTYN
wialuladUlnsideu wialuladUlnsidounazUlnsiadl imaluladUlng-
Petroleum Technology Petroleum and Petrochemical WBounazmalulad
audAN19n18AIW WarnI19iAdives | Technology Yasadl Tagusu
dsfufuuazuRasssuend n1sd1sae | audinamenmuasmaeiivesisiuiv | fedvuazausiu
wigesfufy wasudasssuwd 33015 | uarufiasssuvid msdrsraunanisiuiu | Wemlngen

d1973lABN13818ATNN190INA NS
d1379n1955dl3AneuassIANAnd
Ui%LﬂVl"U’eJx‘iﬂ’]SﬂéﬁJ 3‘§m$LLax°Uzumau
‘uamazmummﬁﬁﬁnﬁuﬁuLLaz
NARSauTsTusg

Physical and chemical properties of
crude oil and natural gas, crude oil
and natural gas exploration: aerial

photographic  surveying, geological
and geophysical surveying, types of
distillation, methods and procedures
of refining crude oil and petroleum

products

02-026-303
walulagUlnsiad

3(3-0-6)

Petrochemical Technology
Anviesfusynavroilunazhia
5393w UFATenadising g iRy
nszuauNSNan toun lelemelsiwtu
we-Alwelswdu daflatunazilamsdu
n15lduselovdaindifunazuia
555091% n1suNARduanuig
sysumflulgusylevinisgnaimnssy
\Adl

Composition study of crude oil and
natural gas, chemical reactions
related to the production process
including isomerization, polymeri-
zation, alkyla-tion and dehydration,

utilization of crude oil and natural

LavLRassSUTIR Fnsuauneuves
nszurunsnauTuRvLaznEn Aol
isfudng 4 msﬂ%’uﬂqq@mmwﬁwﬁu
Ufiseuaiiang q MAsadunsyuadnig
wan lolgiualswdy neduslsivtu 5an
gy wardlawmsduy nsikaasuandnn
guamnssullasidsuldlduselentnng
QAAMINTTULAL nsufiumstugoiiewes
Ylasidey nssuadnisdadatatu
nsguTdnaswedluebslwtunssuIunIg
AznglafnINesedls nsrulunIsuen
a15UseMaupelsuIfn ASEUIUNNST
WauodLAINNY nszuiuntsazazladn
HASANY NIzUIUNMTITLUTNALazlANAIN
szwiunslolumelsiwdu

Physical and chemical properties crude
oil and natural gas, crude oil and
natural gas exploration, methods and
proce-dures of refining crude oil and
petro-leum products, quality improve-
ment of oil, chemical reactions related
to the

production process,

isomerization, polymerization,
alkylation and dehy-dration, utilization

of petroleum products for chemical

industry,  petro-leum  downstream
process including alkylation,
polymerization ~ process,  catalytic
reforming process, aromatics

separation process, thermal cracking

process, cata-lytic cracking process,
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gas, natural gas products utilization | visbreaking and  coking  process,
for chemical indus-try isomerisation process
Wusgividenivieniadiysanms
02-025-309 3(3-0-6) | 31-405-021-407 3(3-0-6) LﬂéBUiﬁ'ﬁ%ﬁm
NMTIATIZINIIAILTOU MINATILINALTOU
Thermal Analysis Thermal Analysis
31-005-027-407 3(3-0-6) | Lins183 9119
NTEUIUNINAANDAINDT AINUNAINNANY

Polymer Production Process

ﬂizmumiﬁugﬂwaama% GREIGHIIT AR
LSEUNDALNOTNOUNITHAL VW]
ﬂizU’JuisﬁugﬂLLUUﬁN 9 NILUILUNIT
nasudnsnvie Way tduly nszulIun)Tan
WATNTZUIUNITOANAIERN LU TN
nszUILMITUFUREaSou

Polymer processing; additivey polymer
preparation befarexmixing, theory of
types pipe
extrusion, film, fibér, injection molding

various of } processing,

process#and jcompression molding of
plasticsythermoforming

WAZLANIE Hagan
WANFUY AT
ALu9s sovon
Wl g ou g
nismumi?ﬁugﬂ
NN L I

31-405-027-408
NIFUIUNITNARNYNY

3(3-0-6)

Rubber Production Process

Tanena laseasne audh waznisldanures
p9Tlineg o lliazimaluladuesnisia
Aludeny audfnisnienimuedsns Jae
drviunautaziaiuussliduens
NIZUIUNITLATIULASNANSNAUAITLRL
IGN ﬂizmumi%ugﬂi’aama N1508NWUY
WarIAINTINVOINANAUAYIE N1T
ATINEDULAZINdDUALTRNAR B
Rubber materials structure, properties
and applications of different types of
rubbers, chemistry and technology of
rubber vulcanization, physical proper-
ties of rubber, materials for com-
poundding and reinforcing with rubber,

processing and mixing of rubber with

REERIRE RN E
AIURAINRAY
LAZLANIZ FBEDN
FNFUYNUATND
dLues sovon
Wugugnszulu
& .
ASIUSUAIG 9
U
VDI
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additives, forming of rubber materials,
designing and engineering of the rubber
products, characterization and testing of]

products

LS8

A ndenIvIeNAlgnaI NIy

31-405-025-412 3(3-0-6)
nsdansveadelugnaningsy
Industrial Waste Treatment
WAAINIIALAZ N1 UNTDILFDTUN T
15U HUSUATIHUDI VDA DO UN Y
ﬂ’]iLLWiIﬂig?\]’]&JsU@ﬂ'UENLaﬂé’umiﬂﬂiu‘jﬁ
pInAkaziu n1sUUavendsstingdlad
Wsnenm maaduaznahiiEnd
Source and classificatiornof hazardous
wastes, evaluation of hazardous waste,
dispersion of /'hazardous” waste into
water, air “and” soil, treatment of
hazardous waste By physical, chemical
and-physicosehiemical methods

sre3uTiieades
AUANIUNIIATU
NANNITULAY
Aaunday

31-405-026-308 2(2-0-4)
Q1samulasenIsiall

Chemical Project Investment
WIAANA B UDINITAIMU WU A8
WUANLIAT NITAINUYBIUTEN N1T
Usziiuanuasia n1sdndulaasuuas
MEUHY N158AN15ALLEEBS N15ANE
anudululalunisenaivnssuy s
AATILINTANU

Concepts  of investment theory,
capital, time wvalue of money,
investment of company, evaluation of
stability, invest-ment decision-making
and planning, risk  management,
industrial feasibility study, investment

analysis

se3uTiisades
AUANYUNIIATY
PNAINNITULAY
N8
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31-405-026-409 2(2:0-4) | s1eAnAdos

N1990NUwUULTRUNILAL

Chemical Plant Design
NINTINYBINITOBALUUATLUIUAISLAN NS
PONUUULATWAIUINTEUIUNIINE S
LATHIANENTATEUIUNIT NINTIUUDINITUN
amazﬁmmmm‘ﬁqm LAzNITUTEYNANIT
maﬂ’nzﬁmmzamﬁqmaﬁﬂizmuﬂﬁ
Overview of chemical process design,
production

process  design  and

development, process economics,
optimization overview and applications

of process optimization

AUd1891UNT
SRRISITICRRLES
LATNTEUIUNIS
VN9QAAIMNTIH

31-405-023-406
wAlulagennis

3(3-0-6)

Food Technologdy.

o msIgABRaTne g Aldlugmanvingsu
msldiyetnlaglvgassnwamunim msiu
Fnw1 wdIun1TNENFNg 9 LazA1Y
VaenRevre1071m13 AnwilAeady
ATTYIUNTLUIFULazaUDY

Study on food processing and food
preservation by any method used in
the industry, the use of technology for
food quality problems solving, food
storage, food production processes
and food safety

a A A %
839 neIU9
AUANPITUNIIATY
QRAMNTINBINS

31-405-027-306
walulagUlnsideuwazUlasiadl

3(3-0-6)

Petroleum and Petrochemical
Technology

a

audinsneamtarmaaiivosiiufy
LasLAEsSINTIR N1sEsiaumasituRu
LaTLAAsSSUTIR FEN1SUALTUROUTE S
N5¥UIUNISAAUTNTURULAL NER A0udh
tnsfusng ﬂﬁﬂ%’ﬂﬂ‘gq@mmwfﬁu
UjAzenaiidne q Mieadunszuiunig
nan lolwwelsiody weduelswdu oan-

163w Tiisades
AUABUNIIATY
gAAINNTT Y
Ulnsidsuuay
Uwsiadl
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ldulazdlamstunisuinandagiain
guamnssullnsideululdusslovinig
qmamﬂismmﬁ ﬂi%U’J‘uﬂﬁ%ﬂ@i@Lﬁﬂﬂ‘Uﬂﬂ
Ylnsiden nszulunIsdamatadu
nszUIuMINedelsiety nsruIuNIAY
nzlafn3vesuds nszuiunisuen
a15Usznou azlIuTAn NITUIUNIT
WoweauAINAY nszvIuMIAzazlafnued
NAY N38UUNTTIBLUINAILAZLANAY
nszuaumsloluelsiadu

Physical and chemical properties crude
oil and natural gas, crude/oil and
natural gas exploration, methods and
proce- dures of refiningicrude oil and
petroleum products, quality improve-
ment of oil, chémieal reactions related
to the produetion process, isomeri-
zation, polymerization, alkylation and
dehydrationy=dtilization of petroleum
pro-ducts for chemical industry,
petrotelm downstream process
including alkylation, polymerization
process, catalytic reforming process,
aromatics separation process, thermal
cracking process, cata-lytic cracking
process,  visbreaking and  coking
process, isomerisation process
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31-405-027-411 2(2-0-4)
eeansiazmaluladfiug

Science and Technology of Cement
UsgiRvesdiuuneliunionauunanised
Yunulvl uazaounIn deuuazn1sdiuun
Uszian mMsnanvosnuauadiuug lowns-tu
vodiuun  Yunuldl Aounin a19iiy
woaussdaluyunulvuazaounin n1s
nFeUNInIgIUEMTUT U Yunulil uway
ABUNIA NEANTIUNNNIEAINUBIADUNIA
NAINTITN LAZADUNIALATULT

History of calcareous inorganic cements;
mortars and concrete, definetienand
classification, produc-tion “ef Portland
cement, hydration of ¢ement, “mortars,
concrete, some addi-tives in_motars and
concrete, standardtests *for cements,
mortars and, concrete; hysical behavior
of congrete after4pOuring and reinforced
concréetes

g3 neIvas
AUANEITUNIIAIY
QRAMNTTUTLUUA

Jusoslaya

(599/Man 319138 33T uasesn)
Usysunangns

JUN 30 LHOU LWIBY WA, 2563
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