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1) nundgdnwall Iwiulitesndt 24 wiedn Yseneume 4 nguiy desieluil

aa o o

(1) ngudwnsieasaisassadangafavia Inaulitdesndt 6 vefin AN

sasalul

S GREE
0019101

0019102

0019103

0019104

0019105

0019106

0019107

0019108

0019109

0019110

FoAn
awsanguiumsSeuifenuesidoniva
Self Regulated English Learning through Digital Media
MinyeN 9N udmIunIsineu
English Skills for Career
mwlneiiensiiauesseaiieassd
Thai Language for Creative Presentation
mwlneifiensieansasiel
Thai Language for Modern Communication
menIuitensdeanssinudendva
Chinese Language for Communication through Digital
Media
msltunamiefiszandifionsdous
Use of Platform Application for Learning
fugnumsdanisdeyalugaasa
Fundamentals of Data Management in Digital Era
winluladansaunaiionsiGous
Information Technology for Learning
Sviniudeuazioyaluganavia
Media Literacy and Data in the Digital Era
vinwgarsaumaluanissed 21 eTinuazo1n
Information Literacy Skill in the 21°' Century for Living

and Occupations

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

UIUAUIENA
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(2) ngudvnsimuidneainuyed Iuulidesnit 6 nulein 310518397

rama kUl

S GREE
0029201

0029202

0029203

0029204

0029205

0029206

0029207

0029208

0029209

0029210

FoAn
NSWAUAUETIN TR Y
Self Improvement for New Normal
IWAUATAITIAAIEATIA
Nakhon Sawan Rajabhat Creative
auniezluiin
Aesthetics in Life
AufnInAne
Peace Studies
Mg uasNavmLasfmddnnselind
Health Promotion and Electronic Sport
WAALAZAIUEIUNNIA
Sex and Mindfulness
n1susnsRuluInyszan iy
Financial Management in Daily Life
uyudiumsiasuasdsanlan
Human and Global Social Change
Fotufiazorsuel
Emotional Entertainment Media
AU uazAaIndoniilonaaninia

Health and Environment for Good Quiality of Life

UIUUIENA
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(3) ngudvwalisadunds Sunulidesndi 6 wihein nsedndelul

S GREE
0039301

0039302

Foiwn
nadloaudunds
Active Citizen
Telalagzenn

Youngster with Good Heart

LN
3(3-0-6)

3(3-0-6)



S GREE
0039303

0039304

0039305

0039306

0039307

0039308

Fodw
AU SRRy
Leadership and Social Development
ANEITY Harasessslunsldinalulagsdva
Morality and Ethics in the use of Digital Technology
fanuaz Tuusssulny
Thai Society and Culture
NNWeINLAZNITNNIY
Life and Work Skills
ngvangluderuadelvy
The Law in Modern Society
UATAITIAANY)

Nakhon Sawan Study

o
S o

15

UIUUIENA
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(4) nguITranAIEAsINaNITWAUINE8Y Tuiulitesndt 6 mitein 310518739

S GREE
0049401

0049402

0049403

0049404

0049405

0049406

0049407

GLRGIK!

Green Citizens
mansnsEsIien TR RSBy

The King’s Philosophy for Sustainable Development
NSAALTNDBNLUUDE NS NATIA
Creative Design Thinking
Meeansviulan

Modern View in Science

Jrnsdeny

Social Engineer
nsvihgsNavUAIviaLnana sy

Business Operation on Digital Platforms
ﬁU§WUQiﬁQLLazﬂﬁ‘iJizﬂaUmiEm 4.0

Fundamental for Running the Business in the Digital Age 4.0

UIUUIENA
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



S GREE
0049408

0049409

0049410

FoAn
NSAATUMARALAENNTIANTTO T
Logical Thinking and Emotional Management
nsAnkaznsndulalutinuszdniu
Thinking and Decision Making for Daily Life
anmaniglunalasugnaled

Interdisciplinary to the BCG Economic Model

2) BuUIAIBANIZAU 1uuldpenIN 90 nuefn

[

2.1 WA 91U 26 Wiein lagiseuanseivfal

S GREE
4221103

4221104

4221105

4221106

4211309

4231108

4291104

4302312

4224108

4221107

FoAmn
\Adl 1
Chemistry 1
UURnsiadl 1
Chemistry Laboratory 1
LAdl 2
Chemistry 2
UURnsiadl 2
Chemistry Laboratory 2
Handdwsunlignamnssy
Physics for Industrial Chemistry
Fmgndmiuailgnangsy
Biology for Industrial Chemistry
whaRaad I uIAilgRaInNTIY
Calculus for Industrial Chemistry
nyieseideyauasUanussivgnidinetmans
Data Analysis and Scientific Artificial Intelligence
Mwangudmsuieiianamnssy
English for Industrial Chemistry
Anulaeadisluealusnis

Safety in Laboratory

16

UIUUIENA
3(3-0-6)

3(3-0-6)

3(3-0-6)

MDA
3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)



[

2.2 FYANITATUUIAU 91U 46 eie Ineniazivenilsiuasidenaad

S GREE
4221201

4221202

4222301

4222302

4222303

4222401

4222402

4222601

4222602

4222603

4222604

4223605

4223709

4222701

£
v a

A nenall 91U 46 MiheAnlausEuANTIEIV IR

Fodw
\nslatuvse
Inorganic Chemistry
UfuRnsiaileliunid
Inorganic Chemistry Laboratory
LANBUNIY 1
Organic Chemistry 1
UfuRnsieiisunsd 1
Organic Chemistry Laboratory 1
LANBUNTE 2
Organic Chemistry 2
LARLT NG
Physical Chemistry
UfuRnsetlyeiEdnd
Physical Chemistry Laboratory
LAALATIEA 1
Analytical Chemistry 1
UfuRnseTAATIEn 1
Analytical Chemistry Laboratory 1
LAALATIEN 2
Analytical Chemistry 2
nMsiaseimaaifesesle
Instrumental Chemical Analysis
awnlnsalnd
Spectroscopy
wilAsIndo
Environmental Chemistry
ﬂi%U’JUﬂ’]iV]’]\‘iLﬂﬁ@‘mﬁ’]ﬁﬂiiiJ 1

Industrial Chemistry Process 1

17

UIUAUIENA
3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(2-2-5)

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



S GREE
4223702

4224703

4224704

4223901

4224902

a4 a
UBIUN
ﬂi%U?Uﬂ?iW?ﬂLﬂﬁQﬁ]ﬁ’]ﬂﬂii@J 2

Industrial Chemistry Process 2

AN NuazALaenislugnamnI Ty

Industrial Quality and Safety

91ewtlsuaznganelugnamnssy

Occupational Health and Industrial Laws

AUNUMNLAL]
Seminar in Chemistry
1AH1UITNLAL

Research Project in Chemistry

18

UIUAUIENA
3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

2(1-2-3)

[

2.3 AYANILAUABN 31U 12 W80 Laglfazivenilsieasdonnal

S GREE
4223705

4223706

4223707

4223708

4223710

4223711

4223712

4223304

Fodw
LANNANSUNSTTUYA
Chemistry of Natural Products
wflia3asdans
Cosmetics Chemistry
BazLALlA U
Drugs and Chemicals
LANDYT
Food Chemistry
weluladndsnuuazidomas
Energy and Fuel Technology
Fanuiluwazn1suszanald
Nanomaterials and Applications
geamnssulinsiadl
Petrochemical Industry
WUAAATNORLUDT

Polymer Science

UMD
3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



S GREE
4223305

4223713

4223714

19

Fodmn Iuuvmiaena
Tanwodlues 3(2-2-5)
Polymeric Materials
\AElRRYIA 3(2-2-5)
Digital Chemistry
anufilosiuiriuinmsgiugramnssuasngauna 3(2-2-5)

Jayan
Introduction to Industrial Standards and Intellectual

Property

[

2.4 3y ElnUseaunisaldvndn 311U 6 nuleia aenSsuNewUULRe A9l

S GREE
4003801

4004802

S GREE
4004803

wuuUn@

Foiwn IR
NILESBNRNUTEAUNITRIMITN 1(0-3-0)
Preparation for Professional Experience
NSENUIZAUNITAITITN 5(300)
Professional Training Experience
(Foulvdm Foudeu 4003801 unew)

WUUERNAANEN

Foiwn U

annaAnY 6(480)

Cooperative Education
(Saulwdvn foarIuNITaUSUIASsLaNRaAN YN WA b

$puNI1 30 Tl

3) NUNIYNAINLET LTeeNI 6 Ui

IndnAnwidenisewinla o lundnansseiudigansndeaeuluumiimedesy

<

fpuasanssd eslugidusedniiseunindd wazdedliiluseivnimualissulagliiu

wiheinlunaeinisdnsanisfnuvemdnans
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FuunUeAa kY 22 nUeAnReNIANISANET kagsIeIvIIIALERNES aINsL T

Bouldnan1sAneay 1 Ity

5.1 BHUNISANE

A 4 . o NUBLA)
eIV Y9318 wwna | _ L L .
ARsAnEINau
FTF 1 mamsinend 1

0019103 lmwlneiiiensaeansasielul 3(3-0-6)

0029207 [M5UMsRUluTInUsEIIY 3(3-0-6)

4221107 [pnudasadeluiosujunnis 3(2-2-5)

4221103 @il 1 3(3-0-6)

4221104 UJURN5IAL 1 1(0-2-1)

4231108 fVnerdmsuiAiignavingsy 3(2-2-5)

4291104 ppaadadmiuiniignaInnssy 3(3-0-6)

39 19
T 1 mantsinendl 2

0029205 NsasasuauAnuazivdidnvsedng 3(3-0-6)

0039306 [inuwsTInkazHarNITNLY 3(3-0-6)

4211309 fdnddmiuiniignavnssy 3(2-2-5)

4221105 |pdl 2 3(3-0-6) | 4221103 way 4221104
4221106 UURN5AI 2 1(0-2-1)

4221201 |eilefuvsd 3(3-0-6)

4221202 RN sweileliunid 1(0-2-1)

Eiet 17
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. i . NUBLA)
eIV Y9518 wiwna | _ L. L,
ARsAnEINau
U 2 mamsFnud 1
0019101 wdanguiumsFeuifeonuesiiudeddvia | 3(3-0-6)
0039307 [nguaneludauadeln 3(3-0-6)
4222601 |AiAATIEN 1 3(3-0-6)
4222602 UHURNSIATIATIEN 1(0-2-1)
4222301 [ARBUNTE 1 3(3-0-6)
4222302 UHURANSIANBUNSE 1 1(0-2-1)
39 14
T 2 mansAnudl 2
0049402 [aninsysvLilenswanLnisdu 3(3-0-6)
0049404 finenransviulan 3(3-0-6)
4222303 |ABUNIY 2 3(2-2-5) | 4222301 wag 4222302
4222401 pAilFeEnd 3(3-0-6)
4222402 UHURANSATITEAN 1(0-2-1)
4222603 \ATIATIEN 2 3(2-2-5) | 4222601uay 4222602
4222701 NILUIUNTNINALYAFINNTTY 1 3(2-2-5)

394

19
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. 5 . oL LI
WAV 931831 wiha | _ L, L
A 1NfvsAnuInau
U 3 aansEnun 1
4223702 N5EUIUNTNLANRAAIMINTTH 2 3(2-2-5)
4222604 Feszimaaifeniadle 3(2-2-5) 4222603
4302312 MyaTenveyanardayeuseiugnig 3(2-2-5)
AneEans
X0000XX ATANIZATULEDA 1 3(x-X-X)
X0000XX ATNANIZATULEDA 2 3(x-X-X)
XOO00OXX pADNLET 1 3(X-X-X)
39U 18
U9 3 anannsAnend 2
4223901 FuNUINISLAL 1(0-2-1)
4223605 @nlnsalnd 3(2-2-5)
4223709 |afldsndey 3(2-2-5)
X0000XX RTMANIZATULEDN 3 3(x-X-X)
X0000XX RTMANIZATULEDN 4 3(x-X-X)
XO00OXX Y NADNLEAT 2 3(x-%-X)
374 16
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o R oL LI
SRAYN Ya3187391 wieha | _ L, L,
A NdsAnEnau
U 4 aansAnen@ 1
4224703 maunmuazANUUaendelugnamnssy 3(2-2-5)
4224704 R1¥RWNERAENYVIElUENAIMNTTY 3(2-2-5)
4224108 [mMw1dangudmiuiaiianavngsy 3(3-0-6)
4224902 lAT991U38vAL 2(1-2-3)
4003801 [m38uRNUTZAUNITNITITN 1(0-3-0)
394 12
U9 4 anannsAnend 2
4004802 MsHNUTTAUNITAITITN 5(300) |A@dHIU 4004801 N1T
wsesEnUszaUNITal
TN
%30
4004803 [@nfiafne 6(480) | ABINIUNITOUTH
LATENANAANY
1ualdtesnan 30
Flug
374 5 %30 6
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6. AND5UNY518YN

6.1 nuandvAnwnaly Sunuliitesndt 24 miefin Usenausie 4 nguiy desieluil
1) nguAINTHRENTAINETIATIANYARIVA

IRAIYN FoAn AVRIRTY

0019101 mmé’enqwﬁ’un’mﬁ&uié”mmul,aemuﬁ'aa%ﬁa 3(3-0-6)

Self Regulated English Learning through Digital Media

nslénsdanguifientsieas nseduseuaznisiaue Tneiusinuenisily
o 8 wazTeuindodsaueeulatrmdiunmsnguluaniunisalass ndesile uazuey
wandumanalladafelmiieduaiy mududasslunmaiSouiniw medansudasinuuey
waladu nsdeansruivledaiouats msdviiudedmiutagtunazounan

Using English for communicating, discussing and presenting, focusing on
listening, speaking, reading and writing skills through social media, English knowledge in
real life situations, modern digital tools and applications promoting independent English
learning, translation techniques through application, communication through VR websites,

media literacy in the present and future

0019102  NNEIATDINGEAIWITUNITNINU 3(3-0-6)

English Skill for Career

finwenn3ila Msya 158U uarmsilsunwsanguiisdudmniunisihay
n1sdaeanIun1salnsuuaeuluaniulsznaunisate nsadnsau n1sdunivalanu
msdeanslunsviau uagnstiiauedeyalfeniuesdng

English listening, speaking, reading, and writing skills, required for work,
simulation of operational situations in real workplace, job applications, job interviews,

communication at work, and presentation in formation about the organization

0019103  mwilvellensiisusseneaineassd 3(3-0-6)
Thai Language for Creative Presentation
nslEnwlneitensiiausrasuegiaaieassd msldlusunsuduiagy

I5N1557U5INTOYANUNA W 9 N5k oNTULUUNITUILAUDNAIIU NITWRAILITINYEUAL

yAanAlunIsIaYe
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Using Thai language for creative presentation, using packaged software
programs, collecting data from different sources, choosing presentation styles, developing

personality and presentation skills

0019104  mwlneiivenisaeansasielvsi 3(3-0-6)

Thai Language for Modern Communication

nslaynsu wazidounwlneiiionisdeasludinysydrfunaznisvihendy
geANIMATTHavienyu Nstdnuludipuuas iausssueanavia nsldseAunwuazinsenly
nsdeansasseussansliteya mlrginazuiluamzamnludsesdagtu uaznnsdeans
Tuneingregaiiuszansnw

Thai listening, speaking, reading and writing skills used in daily life
communication and public and private organizations, understanding of language varieties

in the digital era, communication etiquette, ethics critical analysis of Thai language

conditions, and effective crisis communication

0019105  anwnIuiiensdeansrudefasa 3(3-0-6)

Chinese Language for Communication through Digital Media

sl any wave WA s LA oA IaTIava M3t suanueUndledy L3uled
unssudidnnsedind ndnansooulat uazdedinueeulat lunswausinuenwidudions
Boufshenues msdeansludinusziriuuasmniauenunduiudedda

Listening, speaking and reading Chinese language through a variety of digital
media, learning from applications, websites, e-learning, online courses and social media

to develop Chinese language skills for self learning with a focus on communication in

everyday life and presenting Chinese through digital media

0019106  msldunanviasuussyndiitensiSeus 3(3-0-6)

Use of Platform Application for Learning

nsldunanwesuyszgndii odanisautenats msdnausasaumalagld
awilneuazn winalseina nsdanisteyaliien1sAuia wazn1ssanisgIuteyane1e
asassansasnsassauleadnsunsihauludinusydriu

Basics of platform application programs, using application software for

document management, presenting information with Thai and foreign language, data
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management for calculation and creative database management, creation a website for

working in a daily life

0019107  Wugiun1sdIamstayalugamaa 3(3-0-6)
Fundamentals of Data Management in Digital Era
AUNUNELATANUAIA VDT BYATUIA NG A5581UTTULALITEFTTUIUNIS

¥

Fannsteya amsamvesnsianisteya anuiiiugruuaziadesilefiAsafunmsdafusus
Joya n1swUasdeyafuliidutoyaidedn wmalanisunauearsawneliiiayaan n1sld
TWsunsudnsagulunsuszandldiuaanssna

Definition and importance of big data, ethics in data management, overview
of data management, fundamentals and tools related to data collection, transforming raw
data into insights, techniques for presenting information to create value, using package

software apply in a variety of science

0019108  wialuladansauwmeiianisisoul 3(3-0-6)

Information Technology for Learning

wnAnRgiunenila lumaluladreufinmes endaws sensuns yrainsmis
ADUAILADT NILUIUNTT LAZITUUATAUMA LA30UBADNTAIADS BULVBsILA UIn1soaulal
uavdedinnoaulatiuazuunufialunslidedsemooular muiunwasnfugandia nmne
Advia nSngdun1stdeyg ansanusuiaveu wazasesisulunisltialulagfdia wualdy
wialulagaavia

Comprehension concept of computer technology, hardware, software, skills
in computational career, processes, types of information systems, computer network,
internet, online services, social media and guidelines for using social media, computer

security in the digital age, digital law, intellectual property, responsibility and ethics in
using digital technology and trending

0019109  3winviudeuasdeyalugaddiia 3(3-0-6)

Media Literacy and Data in the Digital Era

aa o

wwIRANUgIUALINUERRIE AnuvuewazaduTesdefdvia N1391uuN

aa o

Uszinnvesdie n15dnlaRda ansanuiuiiaveuyaddvia AnuUasadieyAnIvia ansemly

3

=2

ANYARTTIA NSINERATR wvesie n1sUszgnANMintadeRdvialdiuinusedriu Aa

2ie
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Juenrnnssunvdendva msdududeya anudilugunasiedesflefifeniunisinszideya
uayInemsteya uazmaliamaiiausdoasaundludgsia

The basic concepts of digital media, meaning and background of digital
media, classification of media, digital savvy, rights and responsibilities in the digital era,
digital era security, etiquette in the digital era, media language, applying digital media
access to everyday life, keeping up with digital crime, data retrieval, fundamentals and
tools for data analysis and data science, and techniques for presentation information

media in business

0019110  vinweansaumnaluAnssed 21 Watdnuazann 3(3-0-6)
Information Literacy Skill in the 21 Century for Living and
Occupations

Y]

wuaAn Ngufiniaifoudnasndin uvasasaumaionsieunaendin inwe
Ms¥ansauma msdniiu dndon msUsviliuasauna msivivdenaznaluladfdvia s
afraflonudandva nsthiauenanuiedoatisassd mnutuasuazautaonds ngrane
wazasesssulunisl¥asaunanazinalulagidvia nsuszgndldansaumeuazinalulagaana
Tumslatinuasusenauondn

Concept, theory of lifelong learning, Information resources for lifelong
learning, Information literacy skill, capture, selection, Information evaluation, media and
technology digital literacy, crating digital contents, creative media presentation, security

and safety, law and ethics in using information and technology digital, the application of

information and technology digital for living and occupations

2) ngadm sV Anea LY ed

eIV Ho3un Mgin
0029201 ASWAMUIAUGTININ N 3(3-0-6)
Self Improvement for New Normal
MANNNTVBINIHAUIAY NsITuRuAAUe ALY NTaUANLARLUULATTA
N15AATLATIZY NITULATYRIDE19ET 1NATTA N1TNINUAULEY NITUTMITTIM wazLian
AU URAYRUABAULDLATAIAN AaUen19vunan1slddinegedianuavludeny

W IUSTTY WeUFuMmuams¥inaenndesiudimalu
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Self-improvement principle, self-esteem and empathy, growth mindset,
critical thinking and creative problem- solving skills, self regulation, life and time
management, positive psychology and happiness, arts of living and working in

multicultural society for adjusting to the new normal

0029202  FIVAHUATHITIARINETIA 3(3-0-6)
Nakhon Sawan Rajabhat Creative

f v o

ondnuwal snanuwaluaziausssuvesmIng1de i guasaissd nsidugin

aaa v

waziinu MaduauAiite TEeus dou Wengmeluladuaziianuaagiilalusues ng
Uanilsindniin firuaf §3n01an sguuiugunisUdsunUasesiasiu dsaslan Tnsnisysan
MIMsFeuiUusIUAMEITH 938593) teaniuivgasugianelfissediedsdu

Identity, identity and culture of Nakhon Sawan Rajabhat University
leadership and follower being a good person, disciplined, eager to learn, adept at work,
proficient in technology, and self esteem, cultivating awareness, attitude, and volunteer

spirit based on changes in the local and global society by integrating learning on morality

and ethics, introducing sustainable sufficiency economy philosophy

0029203  guwnsezludIn 3(3-0-6)

Aesthetics in Life

ANUYANY ANUEIAYTDIAUNTEY NTUATIEN AL TR NNTNER8ENDE
a59as3A fudszaun1sainIsuiaudaly aues wazugfad nsuesiunnATluALeY wag
{ou el luTimsedriuedsiinusssuasesss

Meaning, importance of aesthetics, analysis, appreciation and creative
expression through the experience of perception in art, music and dance, self worth and

others, applying in everyday life with morality and ethics

0029204  &ufnIwAnY 3(3-0-6)
Peace Studies
PNNVING SNUELE UALAWVNTBIANATAKEN ANLTULT LWagans sl dURMMaEISNS
8% FuR nnii 8981 FuRT3 M3eY 3w ueg 1WaNU U NsvuInnI and yayA N sy

AouETL F3E5T Jaya wawewa iensiannauesd rudusywd ey sal
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Meaning, nature and causes of conflict, violence and war, peace and
methods for achieving sustainable peace, peaceful means, harmonious coexistence,
cognitive education process that promote morality, ethics, wisdom and happiness for self

development towards a complete human being

0029205  nsESIERNGUATWLALTwIBANNTatind 3(3-0-6)
Health Promotion and Electronic Sport
WIAANITATILESUAKAAYAIENIINTY Tala Fenuuavaitygya n1sesniuy

NANTIUNNY miﬂgmwmmmﬁaaﬁu NI ALATHUNIENILNA miﬂ’@umammwsﬁ%é’w

dunuinsuazindidnnselind nisudinvznisasivasuauninuazinididnnsedndly

Uszenaldlutinusedniu
Concept of physical, mental, social, and intellectual health promotion,

physical activity planning, first aid, sexuality and sexual wellbeing, quality of life

improvement with recreation and electronic sport, health promotion skills and electronic

sport skills application on a daily basis

0029206  LWAKAZAINUEIUNININ 3(3-0-6)

Sex and Mindfulness

wAnSaLNe ANUFUUALANNIBVDITINIUDNTEFTTUNY WY ANNUTITOWT Uay
535UV W AUENIIMaUILaE TRUTTITNVRIEANANN 4 N1SHNTA wazaTendauIn
AMeluFN N1IFNYIAUAATDIULTINANAUNTIMNATUAIUAIUVDITA N1TIANTT AVILLATEARILAN
U1n Aauztidn nsiUdsuwsandndunanedundiuninisadnaassd nshunuas e
Fnenmifiermuawamansiiudiafiunzaufunues

Concept of sexuality, happiness and the purpose of life in human civilization,
desires and human nature in religious and cultural perspectives, mindfulness and creating
positive energy, balancing sex drive with mindfulness, stress management by music
therapy, art therapy, transforming sexual drive to creative power, finding and developing

the potential to determine a suitable lifestyle for yourself
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0029207  n1sUTMITRUTUAIIAUIEIIIU 3(3-0-6)

Financial Management in Daily Life

NSINUNUNTRUEIYARE  NNTIAYINIUUTEUNUNNTREY n5a319ALTIRa
miamml,azmmf’{lsm nsTansviuardude nsussiude nERuld welulaniesnisiiu ms
i”uﬁamamilf‘m mil,l,m\‘i‘msﬁa;gaLLaszaJivmmiL?m

Planning of personal finance, financial budgeting, wealth creation,

investment and risks, debt management and loans, insurance, personal income tax,

financial technology, financial fraud awareness

0029208  wywdAunsiUAsULUaEsRLTan 3(3-0-6)

Human and Global Social Change

maasuulamesdseilan anudlarnuduinsdininnnsaidfyvedlan
nsnszmindsnuAvomuleaLaz] sy waznsUiududiunisa sundaswesdensluge
arfolni uaznslifinognsfiviunnuasuulamwesdsanlanlfodadianugy

Global social change, understanding humanity through world events, the
recognition in self-awareness and other awareness, the adaptation to social change of

modern day and live happily and knowingly in global social change

0029209  detuiiszeesual 3(3-0-6)
Emotional Entertainment Media
AUMNNBAMNEIA L LarUTZANDIFDTULTY AUFUNUSTENINFTUTNAY

v

I unu M uarANAINIUeTN AT85TTUANSTTN kazdeanludaduiic n1snsenting

Y

=

AaAvenuskazsngAndaiunsisuiandetuliis nsfiviiudetuifisegaed
FasaugramnuuIuvnsiUasuulasesdnuuazvadlan

Meaning, importance and types of entertainment media, relationship
between entertainment media and life, roles, emotional values, moral ethics and
entertainment society, self-esteem, national conservation, media literacy are promoted
through learning of entertainment among the changing context of the societies and the

world
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0029210  guAWuAzAIWINeNLNEAMNNTINTIA 3(3-0-6)
Health and Environment for Good Quality of Life
LunAafIuguATaYA Wanden AU MTInda damiquainluaniunisal

290U walulad wazdedsauooulayl nsguaguawnieuazguamdn madenuilanegn

aaauazUasnds eunfodainden n1susuiuazsuilofunisdsunlamesanunisallan
danndon malulad uardedsrmooulatiionnnm@inia

Concepts of health and environmental, good quality of life, health problems
in current situations, technology and social media, physical and mental health care, smart
and safety consumption, environmental health, adaptation and deal with the global

change environment technology and social media for better quality of life

1A =) v <
3) NHNIYTNALUDILYALYY

IV 9391 wuwn

0039301  watlioaduuds 3(3-0-6)

Active Citizen

wwRakasnannIsiiugsieiuanudunaiier AussIy 938535 Uazdndiin

I3 2 & aaa a I3 = A v 4 ' Y}

rudunaiiies nalesinussusuloe aussauganulunalisaiduuds  n1segsiuiuly
Frulnonazdiaulaneg9duid

Fundamental concepts and principles of citizenship, morality, ethics and

consciousness of good citizens in a democratic way, active citizenship competencies,

peaceful coexistence in Thai society and the world society

0039302  Jldlaszann 3(3-0-6)

Youngster with Good Heart

WIANAANITABAIUNIINATA Uselenlviudou n1sasradndrilnseniunis
930 Anusuiinveusedantlunisiedun1aia uazngminefilietesiunisteadunas
U5MUU5UN3930 waznsiAneIN15Yan

Anticorruption concept, conflict of interest, distinguishing between personal
benefit and public interest, citizen duty and social responsibility, and laws related to
corruption prevention and corruption case studies that focus on knowledge,

understanding, skills, and attitudes towards corruption prevention
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0039303  AedifuNIRAIUIdeAY 3(3-0-6)

Leadership and Social Development

pnudunadesdinuitussrisUles msufiReududidelumuwes  nisey
Srufuegudud nsegsmiuludsmumyinusssunasilamaaiuuasdu nethuazgnuse
nsiAsunlameinssuadinuuag Iausssy amnusuRateuiedinuLasidnansisae

Good citizenship in a democratic way self discipline practice peaceful
coexistence, coexistence in a multicultural and interdependent society leadership and
followership towards changes in social and cultural trends, social responsibility and public

mind

0039304  AMSIIN wAzdsEsIINlunsldmalulagniva 3(3-0-6)
Morality and Ethics in the Use of Digital Technology

'
aa v =

nsldavSuazvoulnlunTdeanseafdvia nuneieIesiunsieans g

v

fdva mnudasndelunislduazmafiuinudeya ausssu a3ussslunislide malulad
Unyay1Useing wazviugudlusuian

Rights and boundaries in digital communication, related laws for digital
communication, safety in use and store of information, morality and ethics in the use of

the digital media, artificial intelligence technology and robot technology in future

0039305  &ennuazimusIulne 3(3-0-6)
Thai Society and Culture
gnanwalvesnninusssuvesdsaulnelunssualaniAiny amdirudulng

waznEmAfdn vTundseulnewazdeslan mavdsuulamedinuuay Taussaulugaidsa

FAmsnwguruiomsianndinuuareyindiaussnilneuasviosduegnadaiu
Multicultural Identity of Thai society in globalization, value of being Thai and

preserving the origins, Thai and global social context, social and cultural changes in the

digital, age way of community education for social development and sustainable

preservation of Thai and local cultures
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0039306  NNWSIIALATNITVINNGIU 3(3-0-6)
Life and Work Skills

A1559NAZINARULEY ANUSURATDUADAULDILALAIAN NISLASUAS19VNELYIN

Y

'
v v a

wazduRusAMARTULDY n3danisensuallunisvhautas msdududiauszsiiu msviay
Hudlu msimunsinuenisan ﬂ?iLL’dﬂL‘lJSEJUL%EJUi NTZUIUNITUATYNINTVINUDENAT19ETIA

Self awareness, self responsibility, and social responsibility, enhancing life
skills and good relationship with others, emotion management at workplace and daily
living, teamwork, developing thinking skills, exchange learning and creative work problem

solving process

0039307  ngvungludenuaden 3(3-0-6)

The Law in Modern Society

ndnansuyweru ndnanuwinieutulude v nihiiuazauaueniady
flugu maaandnduesidu aunaseninisliiBuazia i manunguane waznguanely
FinUszariunvgiunusssulayasesssuludiaudagiu

Principle of human rights, social equality, fundamental rights and respect

the rights of others, balanced application of legal rights and freedoms, and laws in daily

life along with morality and ethics in present society

0039308  UATEITIAANEI 3(3-0-6)

Nakhon Sawan Study

AN U I IAUATAIIIA SnwaenaNsiliaansunased LAsYgRa denu
Aauandou ’?Guuﬁssuu,azQﬁﬂ@mwﬁaaﬁumaai’]’wi’muﬂimiiﬁ firm1anisiasuniad wazns
WU UOUIARYDITINTAUATAITIA

Background of Nakhon Sawan province, characteristic of politics and
government, economy, society, environment, culture, and local intellect in Nakhon Sawan

province, future trend of changing and development of Nakhon Sawan province
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4) nguAvravenaasiNan WAILNTIE By
IREIY Fodw nuawin
0049401  walasdde 3(3-0-6)
Green Citizens
waiflouflendsunlasgdsaunfueud nsadamsidulavugunmdiediiu
finsrodaindan NM3FAN1TMNeINs MIRAWINISNEASTBY M3TNSHEIUNALNUSERU
a$a3eu madans vesmdequdlulanomns ndniusididuinsredwndon esuourlpwaus
panauel MIsUiusrensiasuasanwgliennia el mnensiaunegededy
Citizens toward a low carbon society, improving quality of life based on
green growth, resource management, sustainable agricultural development, household
renewable energy management, zero waste management in food world, environmentally
friendly products, carbon footprint, carbon market, climate change adaptation for

sustainable development goals

0049402  FERSWIZIIY NN TR TG B 3(3-0-6)
The King’s Philosophy for Sustainable Development
Aangnszsfumanen s g8y ﬁugmuawé’ﬂﬁﬂmﬁmmmam%

yaslasimssuidounannsy s ndnuvgyweaasugianeiiiss nstiomhmaninsg s

TWuszgndldii elsfiAnnsiaunguamdinmuuiunvesyusy daan nsuddgym

n¥neInTsTINTIALALA wandeu 1l oulug namuiegvaua ez s uuuil ugiuves

dauindouiia
The King's philosophy with sustainable development goals, basic and
scientific concepts of the royal initiative projects, sufficiency economy philosophy, the

King's philosophy applications to improve the quality of life through community and

society contexts includes the resolving of natural resource and environmental concerns

for balanced and sustainable development based on a good environment

0049403  N15AALTIDBNLUUDENNEHS19855A 3(3-0-6)
Creative Design Thinking
VNANNITLAZMIARAUN UM TALETTY M13aTeusadunala nseeniuuLwIfa

RENATINATIA NTLUINNTANTITEUL naTian1sAnlteseuy nsussenaldluinusedniu
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Cultural capital, inspiration, creative concept design, process of systematic

thinking, techniques for systematic thinking, application in daily life

0049404  FnerAransiulan 3(3-0-6)
Modern View in Science
WnuzuardSn1smiaineimans n1suaaniAug N13lenTEuINNITNIS
Anenmandwidymdsay Inermansafelndluiiauszsiu nsdearsmdnenmansly

v

gAndvia Inermanialalankaznisziiiiu n15IANITNSNeINIsITUALALE ARG OY

3

a wa v a wa

HANTENUMNSIMEAansiunsiiadeids anvsnsindeiis Jszianvesdeiis nsinSey
mamdauLaziadsenilelfinfeRtR

Scientific skills and methods, knowledge acquisition, using the scientific
process to solve social problems, modern science in everyday life, science
communication in the digital age, pseudoscience, management of natural resources and
the environment, the scientificimpacts on disasters, causes of disasters and disaster types,

disaster preparedness and survival

0049405  3AINTHIAU 3(3-0-6)

Social Engineer

MFNAILIMULBILALYUYUTBIAY UNUMUATTINYzYasimnsdann n1sE UG
wazUszyndlding esiledmnsdeau i eliidulindn Wndeans UnUszainau wazinaiis
uimnssuifieyseu MsysanmIesiaLLuUaingmslumsesnuuuazaiauinnsily
NSWRIN YUY

Self development and local communities by roles and skills of social
engineer, practice and application of social engineer tools to thinkers, communicators,

coordinators and innovators for the community by integrating interdisciplinary knowledge

in design and innovation in local development

0049406  n1sYigsNAVUAINAUWAANBSY 3(3-0-6)

Business Operation on Digital Platforms

'
a

wwRnulugUsenaunisyalnl nagnslunisafiugsnaiiaialonialunis
Wiy nsdlAnwluudnaeegIia n1sasailemadna nisidenunanriesuadiadniunis

Fedus nslawanwarysusiadawanauaaulatlnanwasy NissNUsEansamLianis
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Aun1 Msldduaiunisvienisdeny n15uTmsIan1sdadunl N133nn1IN1395ER U
wialulagvnanisdu msaauuuiiassgsfefifiBouamila

Modern entrepreneur concept, business strategies to increase
competitiveness, business model examples, digital content creation, digital platform
selection for selling products, advertising and customization through online platforms,

SEO and influencers, delivery management, payment management with Fintech

0049407 ﬁ’ugﬂuqiﬁml,a:miﬂi:naumiqﬂ 4.0 3(3-0-6)
Fundamental for Running the Business in the Digital Age 4.0
LLmﬁmﬁyugmlumiﬁizﬂauqiﬁa n1stassuAuns eud s un1sidu

Qﬂszaauawa%uﬁugwu nsUsegnaldlunisaniugsialuga 4.0 5u535UkATANUTURAYEUAD

dennlunisusenougsia
Fundamental thinking about how to run the business, getting ready to be

an entrepreneur, apply for running the business in the digital age 4.0, ethics and social

responsibility in business operations

0049408  NITAALTIMANALAZNITIANTITONTUA] 3(3-0-6)

Logical Thinking and Emotional Management

InaneiunIsAn wé’ﬂmsmiﬁmﬁugm NIARLTUAANS NTEUIUAALTILNANA
wallakagIsNsAnavaNg vinwenisdndulasaznisuidym Ineinisauaiunisuidym
ANUansatunsdylaym anuainsalun1sdanisivesual n1sUszenalen1sAnL
wiamalunsuidayyAiamuusunldegiamingay

Mental, brain and cognitive, fundamentals of thinking, logical thinking, logical thinking
process, techniques and methods of logical thinking, decision-making and problem-solving skills,
computing science and problem solving, adversity quotient, emotional quotient, apply logical thinking

to solving life problems appropriately

0049409  msAauazn1sindulalurInUsEdIu 3(3-0-6)
Thinking and Decision Making for Daily Life
nszvunslingEa M3 In Snsdiu fevay flswenu renilesssum eonidy
Uy NsHeutse NMERulayARasIILAT Toya N1SNUTIUTINTBYE NaNMTIATIeideya

nsdaueveya alaranidmiunsasuiionsAnEaNUARALTYINY
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Process of reasoning, measurements, ratio, percentage, income statement,
simple interest, compound interest, installment payment, personal income tax, data, data
collection, data analysis, data presentation, process of decision making, applications in

daily life, mathematical qualification tests for work audition

0049410  awnAanTgluAaLATEgNATY] 3(3-0-6)

Interdisciplinary to the BCG Economic Model

wRafiuguaneans nstuedeusugiadds arumanevaienisdainm
Fipunazaussummangassnitimsteguarliluifieunlugmstamniddu mstuindeu
Eg‘i/lﬁmami‘maéjmmwm 9IMNT VNN NN nsviadien mia%fwagaml,ﬂamwLﬁi‘tﬂgﬁﬂu
syfuYYL Viosiu uazdsns

Basic interdisciplinary concepts driving the BCG economy biological, social
and cultural multiplicity, the balance between existing and using it to contribute to
sustainable development, driving agricultural strategy food, health, energy, tourism

creating economic added value at the community, local and social levels

6.2 BUINIVNANE I1UULITesNI 90 nuein

6.2.1 YWY U 26 NUILAH

4221103  adl 1 3(3-0-6)

Chemistry 1

lassaseney audivesssnSisumitiuaznsuddu iusziadl wauazgns
Wil ansavany Usinaduius wagUfdRnnsiiieatestuion

Atomic structure, representative elements and transition metals, chemical
bonding, mole and chemical formula, solution, stoichiometry and laboratory related to

the contents
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4221104  U{URnsiAdl 1 1(0-2-1)
Chemistry Laboratory 1
amuaendeluiesufoinined nslfiaiout wadafugud v iR
il UAURnsRfunsiasunlasesans andRvessiquazaisusyneu Wussiall msinen
a19aza18 wazUSuduNUS
Chemical laboratory safety, using glassware, basic techniques in chemistry
laboratory, laboratory related to the changes of matter, properties of elements and

compounds, chemical bonding, solution preparation and stoichiometry

4221105 Al 2 3(3-0-6)
Chemistry 2
IdsAuneY : 4221103 LAl 1
4221104 UfURnsiad 1
YIS VOUNAT wid FaunamIans aunaill nsn-wua wdduedes uas
UFTRnsTAesiuiom
Solid, liquid, and gas, chemical kinetics, chemical equilibrium, acid-base,

nuclear chemistry and laboratory related to the contents

4221106  UfjuRAnsiadl 2 1(0-2-1)
Chemistry Laboratory 2
anuvaensielues fuRnsiedl wagdfuiRnaiReafureuds veuvas ufa
AUNAFNARNT aunaLAll LavnIn-tua
Chemical laboratory safety and laboratory related to the solid, liquid, and

gas, chemical kinetics, chemical equilibrium and acid-base

4211309  Wanddwiualignamnssu 3(2-2-5)

Physics for Industrial Chemistry

N5 ¥auasUSnamnai@nd savmans uuasndseny luuudy msdunasady
guvmarnans ihuasusingn andtuedes uasufoansiiedestuidom

Physical measurement and quantities, kinematics, work and energy,
momentum, vibrations and waves, thermodynamics, electricity and magnetism, nuclear

physics, and laboratory related to the content
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4231108  FIImerdmsuialignannIsy 3(2-2-5)
Biology for Industrial Chemistry
AUURYD9FITIN NNTIATTUVEINTIN @5eALVDIFILTIN LYARWALUNIUDATY

v s v 6

fugans nalnnsifaunms anumannnansuesdedldin lnssasrauazminiivesivuayde’
Tnrineuazngingsy wagUfuRnisiiiedes

Properties of living thing, systematic of living thing, chemical in living thing,
cell and metabolism, genetics, mechanical of evolution; diversity of living thing, structure
and function of plant and animal, ecology and behavior and laboratory related to the

content

4291104  upagdadIIuIANaAA1INTIY 3(3-0-6)
Calculus for Industrial Chemistry

v s

AMAAIANSNUSIUA NS ULAAAS A ANMLALAINUADLLDIUBININTU DUNUSVDI

&9 Y 9

s (2

Handuuaznisusvend Usiuswazn1suseens
Elementary mathematics for calculus, limit and continuity of functions,

derivative of functions and its applications, integration and its applications

4302312  msAnnsdeyauazlyyiuszhuvgniaingaaans 3(2-2-5)

Data Analysis and Scientific Artificial Intelligence

=

ANUTLNYLALUTELANVDIADANONITIVY F0NISNNADR FDANTTUUT NN

A5NARBIMIEINENAARS N5ItATIZTeyalT ey nszuIunsuAzINATiAsaRAT 191y
qm’ja‘i’aﬁmﬁw%uml@zL%qammw N1INAABUANNAFIU N1TIATIENNTONNBUUALAVHUNUS
nsltiad esileTiassideyasiududaneiiunaideusvosai e ifieadranvudianimis
INgenans N15UsEEuUsEANSA MR UUTIERY NTARNUKATNS kazn1UTEendlinanis
%Lﬂimﬁ%’@@daﬁaaﬂmmwﬂszﬁijﬁamﬁ{]’amﬁwmmam%

Definition and types of research, statistical methods, descriptive statistics,
design of scientific experiment for science, introduction to data analysis, statistical process
and techniques used in quantitative and qualitative research, testing hypotheses,
regression and correlation analysis, using data analysis tools in conjunction with machine

learning algorithms to construct scientific models, evaluate model performance, interpret

results, and apply artificial intelligence-based data analysis outcomes to scientific research
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4224108  mwrdangudmiuialiandvinssy 3(3-0-6)
English for Industrial Chemistry
nsliinwewgangulunsufianuiueiiagnamnssy n1seueiienisldau

\iosiouargUnsnl duneunisufuiRau enansteyarulasnds dorvuauazangu

anuvaeadsluanuiufiiou ngszdeunisufufnu madeussauuagnisnsen

wuuslesunsufuRau nmsdeasiugsinem uaznmsuszgnaltinaluladansaumnaifiowaun

Winwemudangulunupiignannssy
Using English skills in industrial chemistry work, reading manuals for

operating tools and equipment, work procedures, safety data sheets, safety requirements

and standards in the workplace, work regulations, writing reports and filling out work
forms, communicating with coworkers, and applying information technology to develop

English skills in industrial chemistry work

4221107  anulasadeluvisslfjinnis 3(2-2-5)
Safety in Laboratory
ANUAAvaIANUaBnduLatiana1sTayanNUasniy N13TIMUNLAZNNT

Javivansiad nsinnisvetdeninaiinasingdunsie msldaugunsailosiumulasnde

duyanaegegniias gl nsszfumganiduuasnisUsumeuiaidesiu emdudunse

#egunm N15UTnsdanisanudss nguunediieadestvansiadivas g dunsie tnasi

unssruanuUasadsdmiuosd fuAnisiiA sateaduarsiadl uaznsinUfuanig «

faonadesiunmsaireimussiueasadvdmiunsufiRnuluiesufifnsmani
Focus on the significance of safety and Safety Data Sheets (SDS),
classification and storage of chemicals, procedures for chemical and hazardous waste
management, proper use of personal protective equipment (PPE), accidents, emergency
response, and basic first aid, health hazards, risk management, laws and regulations
related to chemicals and hazardous substances, safety standards for chemical

laboratories, and practical training to promote a safety culture in chemical laboratory

operations
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6.2.239%NANIZATUUIAY 91U 46 NUIEAR

IV Foiwn wu8nn
4221201  adiatiunsd 3(3-0-6)
Inorganic Chemistry
anmusndnudsezseuLasluana dydnvalvon vowudeiuvsduaziaiive
a19.39goulumulATIATIe AN INTHaEVa Ui NaY
Atomic and molecular energy states, term symbols, inorganic solids, and

coordination compounds, crystal lattice, symmetry, and group theory

4221202  UjUAnsadiatiunid 1(0-2-1)
Inorganic Chemistry Laboratory
NSRS EULAZ NIIANIANTRANIINIENINLAZNINLALIVDIANTUTZNOUBTUNTER 9|
Preparation and study of physical and chemical properties of inorganic
compounds

4222301  1@NBUNIY 1 3(3-0-6)

Organic Chemistry 1

a 6

arwidestuisiueiidunid leuslaetuvesnsveu fusslumsusznou
5un3d aweilawndl n1sTuunUseianuaznisiSendearsuszneudunid sflauaznalnues
UAsealidun3d audfnianienin nswsey wazujisevesarsusenaulalasaisuau
ansUsznaveslsundn uavansusznoudunienivyilerduden

Introduction to organic chemistry, carbon hybridization, chemical bonding
in organic compounds, stereochemistry, classification and nomenclature of organic
compounds, types and mechanisms of organic chemistry reactions, physical properties,

preparation, and reactions of hydrocarbon compounds, aromatic compounds and

organic compounds with single functional group

4222302  UjUANsATBUNTE 1 1(0-2-1)
Organic Chemistry Laboratory 1
n1siigadiendnualvesansduniduarujisenisduaseiaisusenaudunsd

98134

Identification of organic compounds and simple organic synthesis reactions
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4222303  1AIBUNSY 2 3(2-2-5)

Organic Chemistry 2

JsAUNDY : 4222301 LALIBUNTE 1

4222302 UfURn15ANaUNIe 1

Tassate aud® nswdon UiRseuaznalnvesufitenvesansusenoudunisn
1 lulmstau Augdu wasweaWesaluesdusyneau arsusznaunedindesozlsuuin
asusenauiennelslendn wavarsdunidluanalng mislulawnsn 40 Wiy wazuaan
aoes SaufRnsidenadeatuition

Chemical structure, properties, preparation, chemical reaction and

mechanism of organic compounds containing nitrogen, sulphur, and phosphorus,
polynuclear aromatic compounds, heterocyclic compounds, and organic
macromolecules including carbohydrates, lipids, proteins, and alkaloids, and laboratory

related to the content

4222401  \AdieNENE 3(3-0-6)
Physical Chemistry
daumansuia gavmamandiafiuaendinudassiveg wdiui aunisuaylely
WMBsUN1IAALU FaansLadl dunainnIalazHuRIIN1A NaMmansAIaURULALl 1ATIETY
didnnsefindvesesmauuazlanauaznisvhueantivesans
Kinetic theory of gases, chemical thermodynamics and Gibbs’ free energy,
surface chemistry, adsorption equations and isotherms, chemical kinetic, phase
equilibrium and phase diagram, quantum chemistry, electronic structure of atoms and

molecules and prediction of chemical properties

4222402  UjURAMsATdHENE 1(0-2-1)

Physical Chemistry Laboratory

AnuTouliaNsYBINTITaraNy ANNTEUVBIUNNTEN WIeHeED Nspadumeiinn
Fureauds Jadeidnaresnsinininufiten audhlassaddidnnsedindvesesnouuay
luanamemaliansaninsalnd

Molar heat of dissolution, heat of reaction, surface tension, solid phase

adsorption, factors influencing reaction rates, electronic structure and properties of

atoms and molecules analyzed by spectroscopic techniques
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4222601  LANIATIZH 1 3(3-0-6)
Analytical Chemistry 1

I [
a

MANNITAATIZIMIBATNWTIRA LAz U adfllasruuarUTunaEns
AUNUSAMTULATILATIZI N193LATIZRTIUTUINAIBTTNITANAZNOU LAaZNITILATIZALT
USH1R3A2835NITINTARUUAN 9 LU NITIIINIANIA-LUE NITIILNSALUUANAZABY N3
Inmsadsdou waznisimmsauuuinend

Principles of qualitative and quantitative chemical analysis, basic statistics
and stoichiometry for analytical chemistry, gravimetric analysis using precipitation

method, and volumetric analysis using various titration methods such as acid-base

titration, precipitation titration, complexometric titration and redox titration

4222602  U{UAMIATAIATIEN 1 1(0-2-1)
Analytical Chemistry Laboratory 1
nAEilTnalaenisanazneu kasnsimnsngukuusngeg

Gravimetric analysis and titration techniques

4222603  ANATIZI 2 3(2-2-5)

Analytical Chemistry 2

NTIRUADY : 4222601 LATILATIZH 1

4222602 UFURN15ANIATIEI 1

il ey nrsieszdmandlaia aeusnlawes Tmnudlowns
AaouUiund uouudlsiuns Taununs nsuszgndldlunugnamnssy uagy fuanisd
Aeadeaiurion

Principle of electrochemistry, electrochemical analysis, conductometry,
potentiometry, coulometry, amperometry, and voltammetry, industrial applications, and

laboratory related to the contents

4222604  msaATITITIGAiidleASasle 3(2-2-5)
Instrumental Chemical Analysis

AUIPUNDY : 4222603 LATIILATIZI 2



aaq

nanMTATImadalaslnns il lasulvns e vatausiauggs wid
Tasannsil wnaanlnsiuns n1sgosansdeszuundululasian ezaondn uovwesn
Fuaunlnsaes uazdfifinisiiaenndestuiion

Principle of chromatography techniques, high performance liquid
chromatography, gas chromatography, mass spectrometry, microwave digestion, atomic

absorption spectrometry, and laboratory related to the content

4223605  awWninsalnd 3(2-2-5)

Spectroscopy

nannisnsalninsalnl Taseainvesansusznaudunse maldanvaning
alnd sussansililean/Afila awnlnsalnd  Sunsuse awnlnsalnd Taedesuuniiin
leuuud anlnsalnd uwwaaunlnsalnd wagUfoRnsidedeatuidom

Principle of spectroscopy, organic structure, spectroscopy techniques
including ultraviolet/visible spectroscopy, infrared spectroscopy, nuclear magnetic

resonance spectroscopy, mass spectroscopy, and laboratory related to the content

4222701  NSTUUMINIUALNIAEIMNTTY 1 3(2-2-5)
Industrial Chemistry Process 1
nsUszendldanunuaiilunszuiumngn nsmaaeuandinianienm uaz

ABN1INAADUNINTFIUVRINANT U TUEAAIMNTTUUTLANGNS 9 9REMNTTUETIEN hana

Yudud Joiall e19uuad uaznseny
Application of chemical knowledge in production processes, testing of

physical properties, and standard test methods in various industries, including ceramic,

sugar, cement, chemical fertilizers, pesticides, and paper

4223702 ASTUUNTNINATQASIVINGTY 2 3(2-2-5)
Industrial Chemistry Process 2
nsUszendldanunaaiilunszuiumngn nsmaaeuandinianienm uaz

I8 nsneaevnInsgIuYesHAndaslugraunssudseianeing o Jlnsiail naradin &me

WA 819



a5

Application of chemical knowledge in production processes, testing of
physical properties, and standard test methods in various industries, including

petrochemical, plastic, textile, chemical, and rubber

4224703  aunnuazANuUaaaislugnaInTIY 3(2-2-5)

Industrial Quality and Safety

11msgIuANUaendBnard wandonlugnaimnssy sruunsdanisuaz
mmgmé’mﬁ'al,mé’aml,azqmamﬂiiu 1iun 1SO 9001, ISO/IEC 17025 wae 1SO 14001 EEHV
vidodu q Miaulalulsanugranngsy

Safety and environmental standards in the industry, environmental and
industrial management systems and standards, including ISO 9001, ISO/IEC 17025, and
ISO 14001, and other topics of interest in industrial plants

4223709  ipdideuandan 3(2-2-5)

Environmental Chemistry

nsfnwuagiiaseiuafivluoinia 1 uazhu NSIAAUNAT O LATHAR
Aawndon msuswasin AsusuaniuY uarfiRmsfiiatosiuidem

Studying and analysis of pollutants in air, water, and soil, reaction and its
effect on environment, carbon credit, carbon footprint and laboratory related to the

content

4224704  ¥eundlsuasnguangluanavingsy 3(2-2-5)
Occupational Health and Industrial Laws
‘wé’ﬂmiu,azLLmﬁmﬁugwumawum%aamﬁaLLazmmﬂaaﬂﬁa dawndon uay

anmmwindeslunsvinanu gifmauazgURdeluiiviiu nsmusuuazdesiumandieuns

wagarmasndy anuvasadelunsiuiuaisiad uagngmneisates

Principles and basic concepts of occupational health and safety, workplace
environment and working condition, accidents and chemical hazards in the workplace,
occupational health and safety control and prevention, safety in working with chemicals,

and related laws and regulations
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4223901  AUNUINILAY 1(0-2-1)
Seminar in Chemistry
nsduawaziaveunanuinnisluariviadfaulaaininsarsivinig

\iensedisne
Seminar topics in chemistry, literature review and presentation of academic

articles from scientific journal for discussion

4224902  1AT9UITENIWAL 2(1-2-3)

Research Project in Chemistry

nsAuATeyamemAluladansauna N1 INTeLaWIIEF19AUTEN
Fgnsfiaenndesiuiiteoddeiaula madenldadfdinsest n1seenuuuisnisdnu tua
n3AnwINNAATEiLazTeus sadsudussnunanIsiTemunann s s uuNAIUNIg
InsnsoNLaue

Information searching using information technology, accessing academic
research databases relevant to topics of interest, selection of appropriate statistical
analyses, research design and methodology, analysis and interpretation of research
results, and preparation of research reports according to academic writing principles,
including presentation

[

6.2.3 AV NANILATULADN 31U 12 W1efe T5gazidunnuivenaad

IRAIYN FoAmn mienn

4223705  LATNANNMINSIIUYIA 3(2-2-5)

Chemistry of Natural Products

TAssas 1Al @auUANINIBAINLAE ATV IANTHNAR AU STTUTIF LoaA)
aoud asUsznouTiuedn mediiu uazmesiiuess madlanisatn nisuen msvhansliuigns
uarnsfigaielinvasans quismnandeiner arundufiv uasnsUszgndld sauvieufoRnnsd
aenmdasiuiiiom

Chemical structure, physical and chemical properties of natural product,
alkaloid, phenolic compound, terpene and terpenoid, techniques of extraction, isolation,
purification and identification, pharmacological, toxicity and applications including

laboratory related to the content
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4223706  \afiiASesdiens 3(2-2-5)
Cosmetics Chemistry
23AUsENaU NIrUINIHAN YsglemivaslnuiiiAnainiadesdions n1siasiet
naLAfiveniedens s wanS a3 ede g uAs1ERT LI nssTuR nsldiaTes
%auLLazQﬂuﬁﬁﬂﬁﬂa§iﬁwaﬂLLﬁzizUUﬂﬂi%’Uﬂﬁlu%ﬁmaﬁfma:uLLazmi‘mﬁmm%amhﬂ 9
sadUszneumaaiifiviliAnndureuanslianuvenaInsssuwd uazn1sduaset n1suen
arans Tiaunenandiy guanvnssutmen wagnsdiindenduven uazUfifnnsd
Rertestuiilen
Composition, production process, benefits and harms caused by cosmetics
chemical analysis of cosmetics including cosmetics synthesized from nature sources,
development of fragrances and aromatherapy, smell recognition system, natural and
synthetic fragrances preparation and their applications, raw materials used in the
manufacture of fragrances, fragrance production process, quality analysis and control

process, development of fragrance-related products and laboratory related to the content

4223707  euaziadifoed 3(2-2-5)
Drugs and Chemicals
AuSuaresAUsznouTeELaLATlA e SR nayulnsTiAedesiuguam

paonIuNsidenlduaznsdansileliinanuasndsiuguamuasdanades uazUflinig

fierestuiem
Knowledge of drugs and chemical products, including herbal medicines
related to health, appropriate selection and management to ensure health and

environmental safety, and laboratory related to the content

4223708  A%iD1MANT 3(2-2-5)

Food Chemistry

lassastamaell Auandanisnigainuagniaaivesasdrdgylueinis
m3lulewnsn 80 TWsiiu Safiu indeus wazih lavwinsuwazensiasy dasiuusidlueims
MsAsIgionnns uarUfoRnisiieadestuiidom

Chemical structures, physical and chemical properties of essential food
components, including carbohydrates, lipids, proteins, vitamins, minerals, and water,

nutrition and supplements, food additives and laboratory related to the content
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4223710 wieluladwdnuuaziamas 3(2-2-5)
Energy and Fuel Technology
mmiﬁugmlﬁmﬁuLWﬂIuIagwﬁaﬂﬁuLLazL%@Lwﬁx‘i ﬂmauﬁﬁmia‘i’mﬁuuazmi

yudadomnds msmuauuaiviiinnnslidomds nsdanismdsnu waldumelulad

ndsuazolugnanngsy warufiRmsiAadeatuition

Introduction to general principles of energy and fuel technologies,
properties, storage, and transportation of fuels, pollution control of fuel utilization, energy
management, and trends in clean energy technologies in the industry, and experiments

related to the content

4223711 Jaaurluwasnisussgnaly 3(2-2-5)

Nanomaterials and Applications

mmilﬁaqﬁwﬁmﬁ’umﬂiuiaﬁmiu NTALATIZALAZNTANYIANWUZLIANIE NS
Puguianuilu msuszandlifaquilu wasUfoRnsiiedeatuidom

Introduction to general principles of nanotechnology, synthesis and
characterization, nanomaterial fabrication, applications of nanomaterials and experiments

related to the content

4223712 gedwnssullnsall 3(2-2-5)
Petrochemical Industry
§55UT1PATNITAINATBIUIATEEY 89AUTENDULALANURUBILAATITUTRAWAY

v
o v a 13

PTUAU NTLUIUNISHENLAASITUBIRALALUNTUAU HANS SN LAINATRENLAFSITUI R LAY

o

i
v a

Wiidv IngAvuazansaaiilugnamnssutingail astlnsaiingulowiiu uazngueslsunin
finuuaroyiusvesiinu nsrviunamaaiililunsndndlnaadfiddy suisufoinsi
aenmdasiuiiiom

Petroleum formation, composition and properties of natural gas and crude
oil, natural gas and crude oil processing, products from gas separation plant and
petroleum refinery, raw material and feed stock in petrochemical industry, petrochemical

substances in the olefin and aromatic groups, methane and its derivatives, chemical

process for petrochemicals including laboratory related to the content
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4223304  INIAIARTNOALIDS 3(2-2-5)

Polymer Science

n159uunUszinnvaInediwes Ujiseanediuelsistuiuunisifuiasiuy
auutu lassadsuazanvAveswedined nsmswianasiivinluanaveswediued
nszvumsnediweliedy nsruiunstugunediued uaraudivomediuefdndiudiiddy
sansldnu st fiRinisiiaennadestuiion

Classification of polymer, addition and condensation polymerization,
structure and properties of polymer, determination of polymer molecular weight,
polymerization process, polymer processing, and polymer applications including

laboratory related to the content

4223305  JEAWaRLIDS 3(2-2-5)
Polymeric Materials
nsAnwIlATas1e aud @ waznisinlUlduszlosdansnatadin eng tdule
ANILARBURY WATNT7 muﬁgaﬂfjﬁ’amsﬁaamﬂé’aaﬁuL‘ifam
Studying of structure, properties, and applications of plastic, rubber, fiber,

surface coating and adhesive including laboratory related to the content

4223713  \@ilAIVA 3(2-2-5)
Digital Chemistry
Anudfyvaanalulagadianunisiieus n1aseug maailugafdng
Msysannsauiuazmswaudeninadlagldinaluladfdva nguuieiidsadeadu
wallaBidvta msliinAlulagAdaegaviniu wasuftRnmsiiaenndosiuion
Importance of digital technology and learning process, learning of chemistry
in digital period, integration of knowledge and development of chemistry medias by digital

technology, law in digital technology, digital technology literacy and laboratory related to

the content

4223714  AanudiUssduigafuinsgIUaaamNsTaLasnIngdum ey 3(2-2-5)
Introduction to Industrial Standards and Intellectual Property
nannIsiugIufeIfunIsningdunelygn laseainuenansansing n1san

3 o/ a [ I3

angns wareydnidns wallansdeudetednsd miunande a1siail LaznszuIunITHEn
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Y v a4 o v o«

Tl 9 swdamsdududeyafstunindaumadyguielfidudeyadieddunmsidouassiaun
\evdnideanisaviindvdluewian

Fundamental principles of intellectual property, patent and petty patent
filing, patent document structure, claim drafting techniques for new products, chemicals,
and processes, including of intellectual property database searching for research and

development for avoiding future infringement

6.2.4 AW NUSTAUNITAITITNILIU 6 Btein tnglmaanseninawuuun® (Nsin

USZauN1SalnTITN) %38 LUUANNAAN®T bUUTARUUNTIINUIY 6 IR

wuuUn®

WY Fodwn WUwWNA
4003801  nsi3BNENUsTAUNTISAINYTN 1(0-3-0)
Preparation for Professional Experience
NMTIRRSENALUNSaLTBINANYINDURNUTEAUNITARTI TN UMY 1N S

Y a

n3p0eAnTsgIamAn udenleriuensy sausayadnnn nssanisienatsuarnigld
ADUNADS

Preparation of students before undertaking professional training experience
in the government sector, state enterprises, or private organizations, including personality

development, document management, and computer skills

4004802  nsenUszaUNSAIIYNTN 5(300)
Professional Training Experience
(Reulvdv FoaFeu 4003801 ufiaw)
N1A NIIUNIATUINYIANEAT A INEIVITTILON TUNUIBITUTIVNITOIANT
$53amiAe evtheaenau lultosndt 300 $2lus ndouridssenuseainuaziiaue
Practicing in science in accordance with their major in the government

sector, state enterprise or private organization for not less than 300 hours, send report to

the program and presentation
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LUUENNAANE

IRV Foiwn avetnt
4004803  @vnaANE 6(480)
Cooperative Education
(Reulvdw Faswrumsausuwdesaviafneuudslidesnda 30
Hala19)
meufuRmiudnuagnininuiingm sulassuildfuieumnenasnaunis
IANNTIBIULALNITUNAUD
On-the-job training as a temporary employee based on assigned project,

including report preparation and presentation

7. ssdusznauiBafUUsEaUNsalnmAsuy (MsEnUszaunisaliv@wseauiafngn)
nuan1sUsEiuauiaelangldvudn daudeinisiidugiaidssaunisally
JeTnnoudignisihaues dufulundnaesisineiriinsraunmsaRvdnvieauiafinm
Jumeadsrulilidnfnwiden
7.1 namsiseuivesnisinUszaunsaliviinvseannafnen
ANUAIANITlUNANISIS BRI NSHNUSEaUN sl N INYS oavafnwveinAne
abt|
1) inwelun1sufuanuainaniudsenauns aasnaulanudilalunannig
A ndulunsidouinguiunndeiu
2) ysanmsanuiiisousniiiothluuitgmmsininemansiagldndnnsuay
wialulafiduaiesiloldegnamnzan

al U v [

3) fuyweduiusiazanusavineusmiugBulss
4) sz108uity A50Ia1 LazltlaTRusIINYBI8IANT AaDAUAINNTAUSUMLALLN
fuaaulsznaunsa
5) fimnunantunisuandaan wavianudnas1eassalllausylesiluaule
7.2 ¥917a1
YmsAnend 4 anan1sAnendi 2
7.3 N1SINLIALALAITI9EBY

Tu 1 AAnsAne
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"Ua\‘iLL"ﬁ\‘i VBIIKRAI LLagda1Iasany ﬁ]ﬁ‘u‘W’dﬂ’]ﬁ(ﬂ%
aunalall NIA-Lud AilBunIg indiluades

Atomic structure, representative elements
and transition metals, chemical bonding,
stoichiometry, gas solid liquid and solution,

chemical kinetics, chemical equilibrium, acid

gNLAN

90T
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- base, organic chemistry and nuclear

chemistry

4221102 UfURnsaimill  1(0-2-1)

UjvAmsfiisafvansiail anuvasadelu
WU udnisiad 1af eaffed ugiuly
HosUfuRn1s uarnmaaesiifedastuiiion
sreFv el

Chemicals handling, safety in chemistry
lab, basic laboratory apparatus and
experimentation related with  general

chemistry contents

gNLAN

T
v

4231101 F7ingwild 3(3-0-6)
AuauUAvesdallddn nsdnseuud«ldin
a191AHY0d Il TIN LWAAUATIUULNUBATY WUT

s

ANER? ﬂﬁlﬂ%?ﬂ%’?ﬁuﬁ’]ﬂ?i ATTNAAINRANYUVD
491730 laseadrsuasntinfivosi vuardnd
UAINYILATNEANTTY

Characteristics of living things, systematic of
living thing, chemical in living thing, cell and
metabolism,  genetics, mechanical  of

evolution, diversity of living thing, structure

RIGh
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and function of plant and animal, ecology

and behavior

4231102 UFAmsIAvewhld  1(0-2-1)
UFdRnsiieatunslindesqanssatiuaznis

nnaesfidenndosiuiionlindsinewily
Laboratory microscope and

experimentation related with general biology

contents

gNLAN

4291104 ARRANENSAINSUINGAIERS 3(3-0-6)

o

NTHUIHUY 9M3189U T8 aNnITLT9LdY
Henduedfe alnvesilendu oyius UWus ms
Uszgndoyiusuazu3nus auuisluiay
aﬁaﬁugm

Variation, ratio, percentage, linear equations,
transcendental functions, limits of functions,
derivatives, integration, applications of

derivatives and applications of integration,

probability and basic statistics

gNLAN

400290178 BEIUTUINGIFNENT 3(3-0-6)
NAYLAISHI hALNIT9IU AINRSUINUITY A157

LLE‘WL@ﬂﬁ’]i%’]ﬂ%sﬁ’]ﬂ’]iﬂ’]‘iﬂ’]éjﬂﬂﬂ‘iﬂ NNWLAIT

RIGh

80T
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WHUNIITINGATIINGIFIENT wazinwenis
NANTBINO NN IMansiagnisiLaue
Listening and reading skills for English
research papers, books, and academic
documents; scientific English writing and
speaking skills, including presentation
4221103 a3l 1 3(3-0-6) sev b
lassaivernen audRveIs1ALINILUN AN
warnI1ug Ty Wusziall luawazansiadl
ansavany Usunaduiud uazUfuanigd
Rertestuiidonm
Atomic structure, representative elements
and transition metals, chemical bonding,
mole and chemical formula, solution,
stoichiometry and laboratory related to the
contents
4221104 UjURMSIAN 1 1(0-2-1) el

Anulaeasislueslfuanisall n1slda3eg
w3 mAdan ugrudmsulJuanisiad

UuRnsnednunsildeunlasuesans auds

60T
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Y8IsIUaTaITUTENOU WuszlAdl N1stATuy
asazay wazUSunaduius

Chemical laboratory safety, using glassware,
basic techniques in chemistry laboratory,
laboratory related to the changes of matter,
properties of elements and compounds,
chemical bonding, solution preparation and

stoichiometry

4221105 a3l 2 3(3-0-6)
IUsAuneu : 4221103 vAdl 1

4221104 UfURn5iad 1
YDIUDI VOUNAD UE IAUNAMENT dunaLall
n3a-lud inflleded warufvRnisiiieddes
o
Solid, liquid, and gas, chemical kinetics,
chemical equilibrium, acid-base, nuclear
chemistry and laboratory related to the

contents

P RISRRAINTEY

4221106 Jguaniseadl 2 1(0-2-1)

AnuvaonnsluiesdJuanisiall uasg

PRISRRAINTEY
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UFUdn1sid sadvvesuds vesvad uiia
FAUNAAIENT AUAAAL LaTNIA-LUa

Chemical laboratory safety and laboratory
related to the solid, liquid, and gas,
chemical kinetics, chemical equilibrium and

acid-base

4211309 Wanddmiuinilgnannysy
3(2-2-5)

MMInLazUSUUNi@nd aamans suuag
w19 Tuluudy n1sduLazady gumnma
fans Iniwazudivan Nanddwades way
UftRnsiAedestuiidon

Physical measurement and quantities,
kinematics, work and energy, momentum,
vibrations and waves, thermodynamics,

electricity and magnetism, nuclear physics

and laboratory related to the content

P RISRR IRy

4231108 F3Inendmiualonamngsy 3(2-
2-5)

AUURAUDIEINTIN NTINTTUVAINTIN @15LAL

v

Y29AINTIN LWAAWALLUNIUDATY WUTAIENS

]

P RISRR IRy
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nalnn19ITAININTT AIURAINNAEUDY

'
a aaa

440770 Tassadrauasndifivesfisuardn’d
dainguasngAnssy uazufuanisd
Aendos

Properties of living thing, systematic of
living thing, chemical in living thing, cell and
metabolism, genetics, mechanical of
evolution; diversity of living thing, structure
and function of plant and animal, ecology
and behavior and laboratory related to the

content

4291104 upaAdad msulATgnaI NNy
3(3-0-6)

pflnmans i ugudmvivunanda Adauas
anusioiileveailaidu eyiusvesilaiduuas
nsUsEend Uusiaznisuseend
Elementary mathematics for calculus, limit
and continuity of functions, derivative of
functions and its applications, integration

and its applications

P RISRRAINTEY
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s

4302312 mMyiasiziveyanazlyauseivg
NIMNYIAERNT 3(2-2-5)

AN LT UTELANVRIAR AL BN1534E
A5n19N9@0 A aDANTIUUI N1TIIUNUNIT
NAABININYIAIENT N15ILATIEYIT0YA
\Jesdu nszuiunsuavmaianadaildly
am’iﬁ’aﬁﬂlﬁ'ﬁw?mml,t,azﬁmmmw n1s
NAFBUANLAFIY N1TIATIHVINITONNRL LAY
avdusius mslfiaTeafiotinsesideyasuriu
daneifun1ious voas 09 1 0aing
WUUTI8DIN19TNY1IAIENS n1TUTeLEU
UszANSAIMU0ILUUT1a03 NITAANUNAENS
warn13UsEYNA LINan1TILAT181ivayan e
Hyussivgiiienifemaingimans
Definition and types of research, statistical
methods, descriptive statistics, design of
scientific ~ experiment  for  science,
introduction to data analysis, statistical
process and techniques used in
quantitative and qualitative research,

testing  hypotheses, regression  and

P RISRAIRTEY
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correlation analysis, using data analysis
tools in conjunction with machine learning
algorithms to construct scientific models,
evaluate model performance, interpret
results, and apply artificial intelligence-
based data analysis outcomes to scientific

research

4224108 NN uEmMIULATRREIINTTY
3(3-0-6)
nslgvinven1wdengulunisuunauniuy
\nilgnavngsy mssugiensldnuedesile
uazgUnsnl Sumeunsufoinu tenanstoya
AMUUaBANY ToMNUALAZNIATFIUAY
Uaendeluanui Ui ngssdounis
UJUA U N9 98Us1891UkAENITNTEN
wuutlesunsUFuROu msdeansiugsasa
waznsUszgndldinaluladarsaumeiiie
Wavinwenwgangwlunuaiignamnssy
Using English skills in industrial chemistry
work, reading manuals for operating tools

and equipment, work procedures, safety

P RSERAIRTEY
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data sheets, safety requirements and
standards in  the workplace, work
regulations, writing reports and filling out
work forms, communicating with coworkers,
and applying information technology to
develop English skills in industrial chemistry

work

4221107 enudaoaseluiesuiinis  3(2-
2-5)

ANUAAYYRIAINUABAELATIONATUBYE
Anulasniy MITuunkaznsIaLivaIsall
N139ANTsveLdeMInAliuaIngdunsIe N3
Tdugunsaitesiuaiulasadediuynna
ag19gnaes auRve Nsseiuvnanidulas
nsUgumenad oy anududunsose
4UNW MIUIMTIANITAILAES NN
W eateadvasaiuazingsunsie tnas
unsgIuAUasafudmiures fURnnsd
\Aeatestuarnial wagnsAnUFURA997
aanAR e uNITasITTausTSNAINYaBn Y

dmiumsujianuluiesujuianmsmaad

P RSERAIRTEY
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Focus on the significance of safety and
Safety Data Sheets (SDS), classification and
storage of chemicals, procedures for

chemical and hazardous waste

management, proper use of personal

protective equipment (PPE), accidents,
emergency response, and basic first aid,
health hazards, risk management, laws and
regulations related to chemicals and
hazardous substances, safety standards for
chemical laboratories, and practical training
to promote a safety culture in chemical

laboratory operations

AYNANIZAUUIAU AYoNLAL

4221101 wafivialy 3(3-0-6)

lassaineznon auuAvesILInTgun i
WAENIIUTTU WUsTIATl USnaansdunus uwid
V9L VDUNAI LATAITATANY FAUNAAEARS
aunalall NIA-Lud AilBunIg indiluades
Atomic structure, representative elements

and transition metals, chemical bonding,

gNLAN
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stoichiometry, gas solid liquid and solution,
chemical kinetics, chemical equilibrium,
acid-base, organic chemistry and nuclear

chemistry

a wa =

4221102 UjURnsiadivialy 100-2-1)
mMsUfURMsReafuasiall anuvasadslu
WU udnisiad 1af eaffed ugiuly
HosUfuRn1s uardfiRmsfiieatostiuiden
Chemicals handling, safety in chemistry lab,
basic laboratory apparatus and laboratory

related to the contents

gNLAN

4222108 Anulasafen1aAl 2(2-0-4)
nénautaondadosiuAituansied nguas
unsg A saiuauUasnie gunsailieaiu
a15.afl n1sTuunANUluiiwresasiall As
Fanstuasedfidufie n1sdnnisveadeann
asiall wazn1sUITINTIANITANIAY.

Principle of basic chemical safety, safety
regulations and  standard, protective

equipment, hazard identification,

RIGh
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management of chemical hazards, chemical

waste management and risk management

4221201 vwiladunse 1 3(3-0-6)

[ v L4

amuzwé’\‘mm%\‘iawauLLathLaqa deyanuyed
Wou vaIwdsatunsduazlasasnanan
States of atom and molecular, term symbols,

inorganic solids and crystal lattice

gNLAN

4222202 YfuRn1saiiedumsd 1 1(0-2-1)
NN9LA3LULAZNITANYANURNINIEANLAZNIN
\Adv09E5UTENOUBNUNI IR

Preparation and study of physical and

chemical properties of inorganic compounds

gNLAN

4221201 wpdloliunid 3(3-0-6)
anusnasUeERauwazluana dydnual
wen YosudsefiuniduaviniivosasiBetoulu
AULATIETY AuLIRTUaENg BNy

Atomic and molecular energy states, term
symbols, inorganic solids, and coordination
compounds, crystal lattice, symmetry, and

group theory

P RISRRAINTEY

811
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4221202 Y{UANswadletiun3d 1(0-2-1) ey ng
NITLATUULAZNITANYIANTANIINIAINLAY
NMaLARYDENTUTENOUBRUNIIANY 9
Preparation and study of physical and
chemical properties of  inorganic
compounds

4222203 \Ailotiuvize 2 3(2-2-5) BNLAN

InUIAUNeY : 4222201 \pilatiunsy 1

4222202 U URnsialetiuvisd 1
wilvesansddouludulassadn nsdendeleoly
LWBS N9LR3 BUENTIT 9T oU WusyluanILT 9% ou
AUNNTUAENUYNA L NOULAUTUBUA Vgu])
Tananseasivia veed) ASadaian nauaunua
Wag audfnnenmuesasdeiou Uasewed
YosansiBsdou warufuRms A entestuiilom
Complex compound chemistry in  structure,
isomer nomenclature, isomer preparation,
complex compound bond, symmetry and group
theory, valence bond theory, molecular orbital
theory, crystal field theory, lisand field theory,

physical properties and chemical reaction of

611
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complex compound and laboratory related to
the contents
4222301 1pHBWNRY 1 3(3-0-6) 4222301 4A3BUNTE 1 3(3-0-6) UFuuseAnesung
audidosiuientuniidunid leuslawduves | avwiilosiuiertuieiidunid levslawdu 518737

ATUOU Wusyluasusznaudunid aweslowad
MITunUsTLanuazn19is ond eansusyneu
duv3d atiauaznalnvesufisenaliduvsd auds
IINENT MIwse wazufisewesansuseney
lelasmivou ansuszneuszlsnfnlazansusznou
Suvenivileituriafen

Introduction to organic chemistry, hybridization
of carbon atom, chemical bonding in organic
compounds, stereochemistry, classification and
nomenclature of organic compounds, reaction
mechanism, physical properties, preparation and
chemical reaction of hydrocarbon, aromatic
compound and organic compounds with one

functional group

93500 NuszluaIsUTEnaudunsy awed
Tawad n1sduunUszinnuaznisisonie
a13Usenaudunid vliauaznalnvesjizen
ALBUNTY audANNIBAIN NITATEN LAz
U 5e1903a15Usznavlalasaisuau
a1sUsznavezlsufn Laza1TUsznaudunsd
sty flerdauden

Introduction to organic chemistry, carbon
hybridization, chemical bonding in organic
compounds, stereochemistry, classification
and nomenclature of organic compounds,
types and mechanisms of organic chemistry
reactions, physical properties, preparation,
and reactions of hydrocarbon compounds,
aromatic ~ compounds  and  organic

compounds with single functional group

0ct
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4222302 UURMsiadidwnse 1 1(0-2-1) 4222302 YfURn1sANauNTe 1 1(0-2-1) ALFY
AnwrUN N3 onanzuazi g diend nualved | nsfigaliendnualvesansduniduasujnzen
ANTDUTIUazMIFAATIZVIDE 1998 NTdLATIZRENTUIZNIUBUVTI0E199 Y
Experiment in accordance with synthesis reaction | Identification of organic compounds and
and characterization of organic compounds simple organic synthesis reactions
4222303 \ALIBUYSE 2 3(2-2-5) 4222303 \ANBUNTE 2 3(2-2-5) UFuuseAnesung
InUsfuneu : 4222301 WidunEY 1 JsAUNDY : 4222301 LALIBUNTE 1 39837

4222302 U URAN SR NI 1
1A59a319 auth n1sn3 sy UJASeuaznalnves
UfAzevesansUsznoudunidad lulasiau
Mugtularweanesaluosiuseneu arsuszneu
woathurdesozlsuin asUsznauenmelslyrdn
wavansduvs luanalng wu aslulawnsn 4Ua
waglusiu Wudu uazuo@nsiif eadeaiy
e
Chemical structure, properties, preparation,
chemical reaction and mechanism of organic
compounds containing nitrogen, sulphur and
phosphorus, polynuclear aromatic compounds,
heterocyclic

compounds  and  organic

macromolecules such as carbohydrate, lipid and

4222302 YFURnITANBUNTE 1
lassadne aud® mswsey U§Aseuaznaln
109U ASe1v09a15UsENOUS UNT &
lulasiau Muzoy wazneanesatdy
p3AUTENBU d@15Usrnaunedtindeseyls
wu@AN @1sUsenavleninelslendn way

ansdunsdluanaluy wu aslulanse §Un

'
a wa =

TUsfu uazuoananed smstsUfuinasd
aenndasfuiiiom

Chemical structure, properties, preparation,
chemical reaction and mechanism of
organic compounds containing nitrogen,
sulphur,

and phosphorus, polynuclear

aromatic compounds, heterocyclic

11
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protein, etc, and laboratory related to the

contents

compounds, and organic macromolecules
including carbohydrates, lipids, proteins,
and alkaloids, and laboratory related to the

content

a a A

4222401 HLTHEN 1 3(3-0-6)
VIR AMMArAnS N3EUIUNISIUE BulUas
WA uianasnguIaiveuia aunadnain
o wwad el waiediiuin
Law of thermodynamic and enthalpy change
process gas and kinetic theory, phase equilibrium,

electrochemistry and surface chemistry

gNLAN

4222402 UHUANMSWIRTENS 1 1(0-2-1)
UfRmsmeanuSeuesUfiizen Aasivewda
IEMsaTunuR eI N1AYeIALA AYDIVDUNAT 2
asAUsznau MsiaAIn1sin i 1vesansazaed
A nlnslad 7 mududusineg Arnisgadudh
avanelaevaIudy

Gas constant, molar heat of solution of KCl,
determination of conductivity, partial molar
volume, the equilibrium of pairs of partially

miscible liquids, hydrogen bond strength in

RIGh

ccl
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solution, determination of the surface tension of
liquid by the capillary-rise method and solid
phase adsorption
4222401 \piTawAnd  3(3-0-6) eyt

FAUAEATIAE QuVNAMIAnSIATLATNA Y

a s

dasyAvy Ui auniswazlelemasunis

ARGy Aam1ansiall aunainaAwasNuUR Y]

q

e

A1A NAFIANT AIDUA ULAL LATIAT 13
§L§ﬂwiaﬁﬂﬁ%aﬂazmamLLazImaqaLLazmi
MueanUsRve9ans

Kinetic theory of gases, chemical
thermodynamics and Gibbs’ free energy,
surface chemistry, adsorption equations
and isotherms, chemical kinetic, phase
equilibrium and phase diagram, quantum
chemistry, electronic structure of atoms
and molecules and prediction of chemical

properties

¢ct
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4222402 Ufusnsiadiieidnd 1(0-2-1)
ANUSBULLANSVRINITAZANY ANUS DUTD

a v o

UN587 USRI N139ATUAI8AInAYY
voeuds JaduifnadadninisiAnuiazen
autRlaseaiedidnnseiindveteznoulas
luanamematiansaninsalnd

Molar heat of dissolution, heat of reaction,
surface tension, solid phase adsorption,
factors influencing reaction rates, electronic
structure and properties of atoms and

molecules analyzed by spectroscopic

techniques

P RISRAIRTEY

4223403 WIDSNANE 2 3(2-2-5)

a s

AnUsAuneu : 4223401 tpdilgsand 1
4223402 UURnswailailand 1

gnsIsiiaunseail aunainil laseasng
ddinnselindvesermeuuasluanauazn1svinuig
auURAvedans UJURnsmeusiuvesuf)isen Aa

gRTINTAAURATeT wardfufinsinetesiu

DhiZe

RIGh
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Rate of reaction, chemical equilibrium, molecular
electronic structure andproperty determination,
determination order of reaction, determination of
rate constant and laboratory related to the

contents

4222601 AIARTIEN 1 3(3-0-6)
wﬁama’jmeﬁmamﬁﬁgﬂL%q@mmwuamﬁmm
ad ol pedunasUSnaEnsduius dmsund
ARTIY MAATAUTUIUAWITNIANAZNDY
UaENITIATIALTIUT NIRTA WAL ANT LA
WUURANSY 11 Msinmsansa-wud nsiiinsawuy
ANAYNDU MIWINTATIT U WagnsINSALUUS
naNg

Concept of qualitative and quantitative analysis
in analytical chemistry, basic of statistics and
stoichiometry in analytical chemistry, gravimetric
analysis by using precipitating analysis, volumetric
analysis with different titration methods such as
acid-base titration,

precipitating  titration,

complexometric titration and redox titration

4222601 AIAATIZHA 1 3(3-0-6)

‘Vié’ﬂms’?Lﬁmzﬁmamﬁﬁyu%mmmwuaz
VS addid esdunasUsunansduwus
dmsSulaliiagy NMTIASIERTIUS LA
ITNITRNATNBU LATNITILATIZMTIUTUINS
A2UABNNTINTAUUUAIS 9 18U NS INNTA
NIA-LUE NISINSALUUANAZNBY ASINTA
\Jatou wagnsimmsaluusaend

Principles of qualitative and quantitative
basic statistics and

chemical analysis,

stoichiometry for analytical chemistry,

gravimetric analysis using precipitation
method, and volumetric analysis using
various titration methods such as acid-base
titration,

titration, precipitation

AR

TAl
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complexometric  titration and  redox

titration
4222602 UfUANSWIAWTIEY 1 1(02-1) 4222602 YfURn1sAIATIE 1 1(0-2-1) ALLAY
myleTzilsnalaensenazney wazn1svimsn | N9 zRUTuulaen1TAnAzNaY LaznIs
JULUUANSe) Tmnsaguiuusing
Gravimetric analysis and titration techniques Gravimetric  analysis ~ and  ftitration
techniques
4222603 PIAATIZN 2 3(2-2-5) 4222603 L1ATAILATIZY 2 3(2-2-5) AILAY

InUsAuneu : 4222601 WEALATIZA 1
4222602 UURMSATATIEN 1

willindosy medesesinmaiiedl Wy nou
AnlaeT Inmudlowns aaeuUwes wauwuls
o3 Inanlsna il uazliaunuasd uagUfuAnisd
Aendestuitlom

Principle of electrochemistry, electrochemical
analysis such as conductometry, potentiometry,
coulometry, amperometry, polarography and
voltammetry and laboratory related to the

contents

JsAUNDY : 4222601 LATAATIZN 1
4222602 UFURN15ANIATIEI 1
il osdu n1sieseimaaiing
ARUANLALNAT nnuTlaiuns Aaouyluns
wouwUlsiuns Launauns nsusvenaldluy
$ugRAIMNTIY LazUAnnsTA padesty
o
Principle of electrochemistry,
electrochemical analysis, conductometry,
potentiometry, coulometry, amperometry,
voltammetry, industrial applications and

laboratory related to the contents

9¢1
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4222608 MIeTERIaRTiduesaelle
3(2-2-5)

nannTIeIERnematdalasunns W 1wy 1as
WnNTMvosvaIANsTOULES UWialasanin ne i
wuaaUnInsiuns n15688a15A 85T UUAGY
Tilasian ozmeuiin wouteInduaANINeS waz
UtRnsTedestudionn

Principle of chromatography techniques such as
high performance liquid chromatography, gas
chromatography, mass spectrometry, microwave
digestion, atomic absorption spectrometry and

laboratory related to the contents

4222604 MFNATIERRATTEAS ol
3(2-2-5)
NaNNITIATIZAMIBATALATIINATIT Ly
lasunnns v uvaIaNsTauLEs UialAsan
n A5 wnaaunlusiums n19Yeea15aY
syuuad wlulasanl ozneudn wougedn
Fuaiunlnaue? uazsufuRnsfiaonndosiu
o

Principle of chromatography techniques
such as high  performance liquid
chromatography, gas chromatography,
mass spectrometry, microwave digestion,
atomic absorption  spectrometry and

experiments related to the content

ALAL

4223304 aunnsalnUdwmsuniidunse 3(3-0-6)

nanmsnaUninsalnt lassassvesansdsznou
guUNs g imad an1g aunlnsalnld 1oy
danslilowan/Ad0a awnlnsalnl  Sunsisn
awnlnsalny 99LA8 85 WUALUA A LI lYUUUS
anlnsalnd wwaanlnsalnd wagUfuRmsd

WNeaanuLllam

gNLAN
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Principle of spectroscopy, organic structure,
spectroscopy  techniques;  ultraviolet/visible
spectroscopy, infrared spectroscopy, nuclear
magnetic  resonance  spectroscopy,  Mass
spectroscopy and laboratory related to the

contents

4223501 F Al 3(3-0-6)

pef Usznauned i veawad unumueein
ansazanenInva wayssuutwieslud o133
Tassafauasmiifivesans  dalnana toules]
wagMsvneuveteultl Fnasumanslagim
voATamesens  Talmana suidaedadowuly
MFIATRVENTVIANG

Biochemical composition of cells, roles of water,
acid-base solution and biological buffer system,
structure and functions of biomolecules, enzyme
and enzyme activity, biocenergetics and

metabolism of biomolecule, basic techniques of

biomolecule analysis
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Physical and chemical testing of biomolecule,
enzyme activity, qualitative and quantitative
biochemical analysis of sugar and protein, simple
chromatography techniques, metabolic process
of carbohydrate and application of buffer

solution in biochemistry

gNLAN
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Topics for seminar presentation for interested
article in chemistry from scientific journal for

discussion

4223901 dunuImaeil 1(0-2-1)
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Topics for seminar presentation for
interested article in chemistry from

scientific journal for discussion
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Basic knowledge of chemical research projects,
planning, researching data using information
technology, access to various research databases
according to academic principles relevant to the
research topic of interest, selecting analytical
statistical methods, method design, suidelines for
writing and presenting a chemistry research

project outline

4223903 Tasaniideymaed 2 2(0-4-2)

Research Project in Chemistry 2

Auntazying Somaadl s saul Saiite
evALBIATING asnsTesissdulagldnszuIunis
MOINYIAERNT UWANIANIUILAT T LAz aU
Feadsudusreanunansideaund nnsdeu
UNANHYNTINTNS BUUNLE U

Research and chemical research including

research using scientific approaches to address

RIGh
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local issues, analysis of the study results in
accordance  with  academic  writing and
presentation guidelines
4224902 1p3a9iTenaail - 2(1-2-3) EUERR IVt

n1sAuaideyanlginaluladansauna n1s
\ihfegrudeyasmAdesnagamumndninnsd
aenndastuiiteidefiaula nsidenldada
LATIEY N1990NLUVITNI5ANYT UIna
NMsAneILAATIEiLavissussudoudu
FITUHANITITEA LR NNITTEUUNAINN
Insnsoniaus

Researching data  using information
technology, access to various research
databases according to academic principles
relevant to the research topic of interest,
selecting analytical statistical methods,
method design, analysis of the study results
in accordance with academic writing and

presentation guidelines
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Principle of spectroscopy, organic structure,
spectroscopy techniques including
ultraviolet/visible spectroscopy, infrared
spectroscopy, nuclear magnetic resonance
spectroscopy, mass spectroscopy and

laboratory related to the content

P RISRAIRTEY
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Application of chemical knowledge in
production processes, testing of physical
properties, and standard test methods in
various industries, including ceramics, sugar,

cement, chemical fertilizers, pesticides, and

paper

4223702 NTTUIUNTNIUATGAAINNTTY 2
3(2-2-5)
nsUsgndldAnunseilunszuIunIsuan
NIINAAUALURANINNIBNIN KAZIBN1TNAFDU
WINTFINVINAAN U LA N TTUUTELAN
#1499 Tlasiadl wanafin dmne wad sl e
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Wanduel lugnaimnssuuszianeng o Ulas
vl wanafin dwe wilsiausl e19

Application of chemical knowledge in
production processes, testing of physical
properties, and standard test methods in
various industries, including petrochemical,

plastic, textile, chemical, and rubber
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Safety and environmental standards in the
industry, environmental and industrial
management systems and standards,
including 1SO 9001, ISO/IEC 17025, and 1SO
14001, and other topics of interest in

industrial plants
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Principles and  basic concepts of

occupational health and safety, workplace
environment and working condition,
accidents and hazards in the workplace,
occupational health and safety control and
prevention, with

safety in  working

chemicals, and related laws and regulations

4223709 iAfAInday 3(2-2-5)
nsAnwnardeseiuaiivluennid 11 uas
fu nsiinUfAsenaznanod swandou
A$uBULATAN ASUBLIANGLTWAL UG (RN
feonandostuiiom

Studying and analysis of pollutants in air,
water, and soil, reaction and its effect on
environment carbon credit carbon footprint

and experiments related to the content

§1891N518IVANY
v = [~

ArUta anuILUu
19T VILANILA U

v v

UIAU

4003801 N15:M3 8RN USEAUNISAN TN 1(0-3-

0)

TALAS YUAIUNT D UVDIUNANWIN DUR N

Uszaun1sal 1T Wlunu1891US1¥NT U8

BIANTTTIAMAR NTOMNBNULBNYY VIV

4003801 N15LA3EURANUSTAUNTTIIY1TNL(O-
3-0)

TALAS HUAUNS DUVBIUNANWINBURN
Uszaun1sal3 9t nluniie91usiuns nie

PIANITFIAINND NI DNUIBIIULONYU N9

AR

Getl



=b.

3IN8N7

VANgGATLAN W.A. 2568

nangnsuTulge w.A. 2569

wianalumsuiulse

UAGNAIN ANTTANITLONAITUALNITIY
ADUNADS

Preparation of students before apprenticing
in the government sector, state enterprise or
private organization. It includes personality,

document management and using computer

NAUYATNAIN N5IANISIENATHAENTLY
ADUTILNDT

Preparation of students before undertaking
professional training experience in the
government sector, state enterprises, or
private organizations, including personality
development, document management,

and computer skills

4004802 N1SHNUSLAUNITANITITN 5(300)

ANIUNAIUINEIAIEAT AN LEN Ty
NUIBIUIIVNITOIANTIFIANAD YT anIeau
wena Titfosndn 300 43lus wieuredesay
ARANVIVILALULAUD

Practicing in science in accordance with their
major in the government sector, state
enterprise or private organization for not less
than 300 hours, send report to the program

and presentation

4004802 NSHNUSEEUNNSERNTITN  5(300)
(Saulwdvn fesseu 4003801 UNABL)
HNIUNIIPUINFANENTANNAIVIV DN

v a

TUnMYI891U51¥N159ANITFIAIMND U370
wisaueny litfaendn 300 F9lue wieu
TdssenuieaIRTILAT AL

Practicing in science in accordance with
their major in the government sector, state
enterprise or private organization for not

less than 300 hours, send report to the

program and presentation
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nsUfvAnuludnuuzmingmudaaga au
Tase91ud ld futeunuenaonaun1s Ay
F1EULALNITUNAUD

On the job training as a temporary employee
according to the assigned project including

report and presentation

(Fouledn FosruniseusuwIonaniafne
wudaliesndn 30 Falug)
msUfURludnvazninaudias mu
TA5997u7 I Suneunuenaenaun1sT A
189U NTULEUD

On-the-job training as a temporary
employee based on assigned project,
including and

report preparation

presentation

AYNANIZATULEABN AYDNLAY
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Study and analysis of pollutants in air, water,
and soil, reaction and its effect on
environment, carbon credit, carbon footprint

and laboratory related to the contents

4223709 iAfAInday 3(2-2-5)
nsAnvnareseiuaiivlueinid 11 uas
fu nsiinUfAsenaznanod swandou
ASUBULATAN ATUBLIANILI LAz FURnTg
faonndosturiom

Study and analysis of pollutants in air,
water, and soil, reaction and its effect on
environment carbon credit carbon footprint

and experiments related to the content
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Classification of polymer, addition and
condensation polymerization, structure and
properties of polymer, determination of
polymer molecular weight, polymerization

process and polymer application

RGh
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Chemical structure, physical and chemical | Chemical structure, physical and chemical
properties of natural product such as | properties of natural product, alkaloid,
alkaloid, phenolic compound, terpene and | phenolic ~ compound, terpene  and
terpenoid, etc., basic concept of biosynthesis, | terpenoid, techniques of  extraction,
techniques of extraction, isolation, | isolation, purification and identification,
purification and identification, | pharmacolosical, toxicity and applications
pharmacolosgical, toxicity and applications including laboratory related to the content
4223710 ﬂi%U?Uﬂ?iWNLﬂﬁQ@ﬁ’]%ﬂiiﬂJ gALAN

3(3-0-6)
nsiaumaailyussendldlunssuiunis
NER NSNAAEUANTHNIIN18ATN SIU
WINIFINRENA I TugnamnIsuyseLnneieg
iy geamnssnen Wle dhifudty dinna 1u
A

Applications of chemistry to the production
processes, testing of physical properties and
standard test methods of products in
industries such as rubber industry, fiber,

vegetable oil and sugar
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Falugnamnssy Tasiedl anstinsedingule
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Petroleum  formation,  structure  and
properties of natural gas and crude olil,
products from gas separation plant and
petroleum refinery; raw material and feed
stock in petrochemical industry;
petrochemical substances from olefin,

aromatic; methane and its derivative

4223712 geavnssutUinsiail 3(2-2-5)
5TTUTIALAYNITALE A0 laTLa By
p3AUTENoULazANTATOILAASITUYIALAE
Yafufiu nsEUILnITLENLA ST SUTIA UAS
By MRSl AN NN RES IR
wagutudu Tnodunazatse s uly
gaamnssullnsiall arsUlnsiaiingulawaiiu
wazngueglsuAn dinulageunusvesiiny
nsrurunsmandfldlunisuandlasadd
iy e fiRnsTiaenadestuiion
Petroleum formation, composition and
properties of natural gas and crude oail,
natural gas and crude oil processing,
products from gas separation plant and
petroleum refinery, raw material and feed
stock in petrochemical industry,
petrochemical substances in the olefin and
aromatic  groups, methane and its
derivatives, chemical process for
petrochemicals including laboratory related

to the content

VA 8USHESI18397
uazUTuUsemeduny
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Structure, properties, and applications of u,azﬂwaiauﬁaﬂﬁﬁamiﬁaamﬂéjaaﬁmﬁam
plastic, rubber, fiber, surface coating and | Studying of structure, properties, and
adhesive applications of plastic, rubber, fiber, surface

coating and adhesive. Laboratory related to
the content
4223713 weluladitenas 3(3-0-6) BnLAN
wa WaIn Ll ANANYULNNNEATNLAZNIG
AN BAAINNTTUNITHA N UWATUIATIUVDS
wAnfaTdemasTsun
Type, source, physical and chemical
characteristics, production industry and
standards for natural fuel products
4223716 LALEMSULRAINEFERNT 3(2-2-5) BnLAN
N15UsEENA I8 31ATIBYINIRATN19A 1R
INYIANANSTIUNITIATIANEUNANG I s
wadan1sgudiedne malan1sinieudiegng
Wi en1sTes1zinedudfinetdians was
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The application of analytical chemistry in the
forensic analysis of evidence, including
sampling techniques, sample preparation
techniques for forensic analysis and

laboratory related to the contents

4223717 \wildmTunugaamnssy 3(3-0-6)
HARAILANA19Y TuaUenaIMnTIL WU ansvi
ANET DA A1TLANLASTUDINIT UNLAY
NA RS s v0IUL LAS DIE1D719 NTEATY L5TY
Fuuud o13nwlsa wadndeiad A eafy
n13nuns nsldansiaiiogngnis waznisuily
fiwanansied e

Chemical products in industrial work such as
detergent, food additives, milk and its
products, cosmetic  products, paper,
adhesives, cement, medicine and agricultural
chemicals, proper uses of chemical products,
and proper first-aid treatment due to

chemical exposure

gNLAN
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Composition and  production  process,
benefits and harms caused by cosmetics,
chemical analysis of cosmetics, cosmetics
synthesized from nature sources and

laboratory related to the contents

4223706 \AfliA3esd1end 3(2-2-5)
99AUTNOU NIzUIUNIINER UszlavilazIng
fiAnaneI e n1sinseimanaiives
173 09819719 SAuGARSaiAS ped1a19dl
FuaseRtuinansssui nnsldindsaney
LazaAusUIUnas TIneuarsTUUNS UNAY
Filaveonuara1sii I AURoNR1T o
aadusznoumaadfivihliiAnndunevansli
AUNBUIINGTTUYIR UaznITAIATIZH AT
woNafnans IWAMUeNIINNY gRaImnssy
Yo wazn st vaf8nd uney  way
UfTRnsTAedestiuiom

Composition, production process, benefits
and harms caused by cosmetics chemical
analysis of cosmetics including cosmetics
synthesized from nature sources,
development of fragrances and
aromatherapy, smell recognition system,
natural and synthetic  fragrances
preparation and their applications, raw

materials used in the manufacture of

VA 8USHATI8397
uazUTuUsemeduny

18731

evl



=b.

3IN8N7

VANgGATLAN W.A. 2568

nangnsuTulge w.A. 2569

wianalumsuiulse

fragrances, fragrance production process,
quality analysis and control process,
development of fragrance-related products

and laboratory related to the content

4223707 wAluladwas1udides 3(3-0-6)
fluguvesnisiamneg e unasmelulada
WY WAAINESIUNLADNUAENE N UNALNY
N150USNYUATNITIANITNAINU NITAATBNAY
UAZAITHANALTEN

Basic of sustainable development and green
technology, source of alternative and
renewable resource, energy conservation and
management, waste reduction and green

production

gNLAN

4223708 Jaguiluwaznsussandly 3(2-2-5)
A3 1d oA sadumalulad uilu nng
Fuariuagnsinudnuzianiy n1stugy
Famunlu msuszgnaliTamnlu wagfoansd
Aendesiuiiion

Introduction to general principles of

nanotechnology, synthesis and

4223711 Jaguluwaznisuseandld 3(2-2-5)
A1n10 ssdwA satumaluladunlu n1s
dupresiunzmsfinmdnungianty nstusy
Taauilu nsuszyne L9 danuilu uag
UftRnsiAeadestuiidom

Introduction to general principles of

nanotechnology, synthesis and
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characterization, nanomaterial fabrication,
applications of nanomaterials and laboratory

related to the contents

characterization, nanomaterial fabrication,
applications  of  nanomaterials  and

experiments related to the content

4223703 guaviailioet  3(3-0-6)
03AUTZNOUTBEIAZLATIATe 819 nasUlNsT
Aerdesfuguaiw nmsidenld nsdanisiitels
\Annnuvasaiereauniniudwinden uas
UftRnsiieadestuiidom

Composition of drugs and chemicals, herbal
medicines related to health, selection and
management to assure health and
environment safety and laboratory related to

the contents

4223707 euaziAing 3(2-2-5)

AN WaraIAUTENOUYDIEILALLAT At
saufsprannayulnsiiii oadoaduguan
nasnaun1sidenlduarnisdnnisidioliiin
AuUanadsiugun nLazd wIndon uaz
UftRnsiieadestuiidon

Knowledge of drugs and chemical products,
including herbal medicines related to
health,  appropriate  selection  and
management to ensure health and
environmental safety, and laboratory

related to the content

VA 8USHES18397
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Physical and chemical properties of nutrients,
nutrition and supplements, carbohydrates,
fats, proteins, vitamins, minerals, water, food
additives, food analysis and laboratory

related to the contents

4223704 \aflSoeviey 3(2-2-5)
UszfAnasimuinisveanisldiaiosvien gaus
t1inassinen sruun1ssunauriinvestimen
garUsznoumuaifivhldiAanduney asli
AUNBNIINTITNTIA NITANALAZNITALATIZNA
arsliarumonaniy wazgpamns Lt ey
History and development of fragrances,
aromatherapy, smell recognition system,
type of fragrance, chemical composition of
fragrance, natural fragrances, extraction and
synthesis of fragrance from plants and

fragrance industries

gNLAN
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Importance of digital technology and learning
process, learning of chemistry in digital
period, Integration of Knowledge and
development of chemistry medias by digital
technology, law in digital technology, digital
technology literacy and laboratory related to

the contents
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Importance of digital technology and
learning process, learning of chemistry in
digital period, Integration of Knowledge and
development of chemistry medias by
digital technology, law in digital technology,
digital technology literacy and laboratory

related to the contents
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autivesnedwesdundudiidfysauinis
9w s fiinsiiaenadestuition
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Chemical structures, physical and chemical
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Introduction to general principles of energy
and fuel technologies, properties, storage,
and transportation of fuels, pollution
control of fuel utilization, energy
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property, patent and petty patent filing,
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5. NASIUNIIBING (ANUWLNBLNTTENINGT W.A. 2565 — W.A. 2569)
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Jakmunee, J., & Khongpet, W. (2023). An environmentally friendly compact
microfluidic hydrodynamic sequential injection system using Curcuma
putii Maknoi & Jenjitt extract as a natural reagent for colorimetric
determination of total iron in water samples. Journal of Analytical

Chemistry, 2023, 1-13.
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Dechakiatkrai Theerakarunwong, C., Chouychai, W., & Khompun, W. (2025).
Bioethanol conversion from lignocellulosic biomass: A combined TiO,
photocatalytic pretreatment and Pt/WOs-catalyzed chemocatalytic reaction.
Biofuels, Bioproducts and Biorefining, 19(6), 1645-1657.

Dechakiatkrai Theerakarunwong, C., Kaewthet, O., & Phanichphant, S. (2023).
Potential effectiveness of visible-light-driven Fe/TiO, photocatalysts for
degradation of dyes-contaminated wastewater and their antibacterial activity.

ScienceAsia, 49, 454-461.
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Metals, Materials and Minerals, 34(2), 1922.
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