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FUIRRA RuAazTn1sANE (A)

FIUIRRAN
2565 2566 2567 2568 2569
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Fuilii 2 50 50 50 50
fuilii 3 50 50 50
Fuii 50 50
99N 50 100 150 200 200
AAINAANSaNISANEN 50 50
2.6 SUUTTHIRATHUNY
2.6.1 SULSENIRSIBTL (ANaE : U
. Hdaurlszao
NNIRTTLSU
2565 2566 2567 2568 2569
aamziiien 4,600,000 | 4,600,000 | 4,600,000 | 4,600,000 | 4,600,000
IUEHRANY 450,000 450,000 450,000 450,000 450,000
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. Jeudseuo
NNIASIUIE
2565 2566 2567 2568 2569
1. SUYARATNT
1.1 ANIAISULFD L 9,573,600 | 9,937,392 | 10,315,020 | 10,706,988 | 11,113,848
1.2 NNIAAI9NUSEa
2. JURIYU
ﬂ?ﬁmeﬁm"[qﬂ"ﬁﬁﬂy"[ 1,000,000 | 1,000,000 | 1,500,000 | 1,500,000 | 2,000,000
3. JUANHINNG
D L 200,000 200,000 200,000 200,000 200,000
mefﬁmmmszmq
4. JUAIRAUNIG 200,000
200,000 200,000 200,000 200,000
as1sgulng
5. SUANHWNG
. 50,000 50,000 50,000 50,000 50,000
WNIAATADU YN
U598
11,023,600 | 11,387,392 | 12,265,020 | 12,656,988 | 13,563,848
alsananaanail (gegn)
55,118 56,937 61,325 63,285 67,819
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3.1.1 araunnasiin auaaeanangasNuasnan 127 wuasfie
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NIRTFIUNANGHT P9l

- . NANGATUTULFI WA nangas Usuilge
NNIRIUT INDNNIRTFINYDY FND.

2560 NW.F1.2565
1. BTN TuuBana 30 wiasfn 30 wWaEfin 30 wWaEfin
WHaRRERNEYIA [T 30 nuaLfin 30 iwaefin
2. NHARTA RN Tanasnan 72 vsowfn 92 wuanfin 91 viwaefin
2.1 NQEATTRUgIATIEN 43 visanfin 26 vuagfin

2.1.1 %f}ﬁyugmﬁwﬂﬁmﬂm%ummfﬁmmﬂm% 24 ke 7 wuapfin

2.1.2 %ﬁﬁyugﬁumwwﬁyﬁu 19 e 19 wiaeifin

2.2 mjuﬁ’mmﬂ 49 vwasfin 65 wiuaefin
2.2.1 A uantivA 37 wunefin 53 nnefin

2,2,2 Auaniaan 12 waefin 12 waefin

3. AHIAINRBNLAS Tanasnan 6 nuagfin 6 nuaEfin 6 Buanfin

4. sreRmnTeRuTaTunagfn (anf) - - -

598 (vuawdAm) TNwasnan 120 sisaefin 128 WWaefin 127 viwnefin

3.1.3 5719991

1) nuandzdnuiall  Tuwasnan 30 wuanfia
ﬂ@i:u%’mmm 12 wuapfin
001101 e e ugAnyszdiu 2(2-0-4)
Thai Language in Daily Life

001102 AN neBininig 1(0-2-1)
Thai for Academic Purposes

001103 NEEINEAMTUEIRLUTTIT 3(2-2-5)
English for Daily Life

001104 AnEndsngeitenisanans 5(2-2-5)
English for Communication

001205 mmﬁ“mqwLﬁﬂm'ﬁﬁ‘@mﬂ%ﬁmmi 3(2-2-5)

LAZAUTDN

English for Academic and Professional

Communication
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nquﬁmmﬂfu‘[@?lLmzmsﬁfamsq ARAINA

002101 mslamalnladifedingafana
Technology Usage for Digital life
002102 ANHRAIAN WA
Digital Intelligence Quotient
mﬁuﬁmﬁﬂm%‘%m
003101 gundeansTun1sdAn1sEin
Artistic for Life Management
003102 MaNALTINELAZN15EEUTAADATAR
Skills Development and Lifelong Learning
003203 BaugsaniiaTAnaiIny
Collaborative Learning for Society Creation
003204 mﬁf%hm%rﬂmw AuInae
LATYNYY
Health Environment and Community
Management
003305 ﬂizmumiﬁmL%@ﬂ@mmmjmi
dupglaznaunisyaRavia
Design Thinking Process for Digital Age
Entrepreneurs
003306 uﬂ‘smm%mqwgfgju"fmﬂ‘jwmfmﬁw

Integration for Professional Innovation

2) KHIAFYTNRNIL

' ¥
2.1 ﬂquﬁmﬁugm%m%w

4 L4 L4
(1) FENUFININL AT TURS AHAAINAS

241111

243101

ATAFNNAT 1
Mathematics |
FaAnevia il

General Biology

3 wuefin

1(0-2-1)

2(1-2-3)

15 Bulgfn

3(2-2-5)

3(2-2-5)

2(0-4-2)

1(0-2-1)

3(2-2-5)

3(0-6-3)

91 WHIYAM
26 NRIUAA
7 BRIEAf

3(2-2-5)

4(3-3-8)

26
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(2) FUINHFIRIRN AN

146200

242103

24211

242120

361101

¥

o/ § o/ i
NENgIngEINadngUsEaIARNIY

English for Academic Purpose
Wwivluaziaiauyiae
General and Organic Chemistry

L4 L4
WwHBsNANauLarn1TUsTENA

Physical Chemistry and Applications

LARALATIZBIUIND
Quantitative Chemical Analysis
qaTIAVEYia

General Microbiology

1 v 1
2.2 ngadrnan  (auasnan

(-4 '
(1) 3ranUIAY f&lu’ﬂfdﬂ’l'l

365120

365121

365223

365224

365240

365260

365261

365270

365341

#nluanauaziiingeesnaa
Biomolecules and Cell Biology
NANNITIATUAH

Principles of Biochemistry
Foadiugrans

Biochemical Genetics
wapsflaRuginsgauad
Basic Biochemical Instruments

waRAUIRn19N9BBINen

Laboratory Techniques in Molecular Biology

UL RBNIBIYTUINTT
Integration of Metabolism

nalnvnsBaadaaslan

Biochemical Mechanisms in Diseases

Fuasivalulad
Biochemical Technology
WIARNANISNIZL AN AR

Techniques in Cell Culture

19 nuanfAin
3(3-0-6)

4(3-3-8)

4(3-3-8)

4(3-3-8)

4(3-3-8)

65 AU

53 Auufif

2(2-0-4)

4(3-3-8)

3(2-3-6)

3(1-6-5)

3(1-6-5)

3(2-3-6)

3(2-3-6)

2(2-0-4)

3(1-6-5)

27



365342

365351

365362

365380

365381

365330

365390

365443

365491

365492

365493

365494

WUGAFINTTH

Genetic Engineering

B AT I BINAAS NN TTTHR
Biochemistry of Natural Products
FUANYDNINIILLALADDNBIALU
Biochemistry of Oxidative Stress
N9BTBANE AR

Scientific Reading

(% 4 A v ¥
VINELNISNEIIBINLIFNARTAIEY

ATHIING Y
Scientific Communication Skills with
English Language

NAUNYNEUIBITUAT

Community Field Trip with Biochemistry

=y ada o
U UIDINY

Research Methodology

AaREUYInEzUdRn9NsBeiganan

Development of Biochemical Laboratory Skills

for Occupation
ANNUN

Seminar
NN9ANENBNTE*
Independent Study
NN
Professional Training
anfiafnLI*

Co-operative Education

vangwg * ddadenEewies 1918990

[ 4 [
(2) Fyanaen TN‘H@F_ITI’J’I

ﬂ@gN@%%’ﬁﬂf:ﬂV]’NﬂﬁiLLWV]ﬂ

365334

s L4
FARVIRUNAFIFATNINNVIUNIE
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3(2-3-6)

3(2-3-6)

3(2-3-6)

1(0-3-2)

1(0-3-2)

3(1-6-5)

3(2-3-6)

3(1-6-5)

1(0-3-2)

6 Wulgfia

6 ulgfia

6 WUIYnA

12 BRIeAf

3(1-6-5)
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Medical Bioinformatics

365336 wabilaglafing 3(2-3-6)
Omics Technologies

365430 Tnmsingransuazinmidluing 3(3-0-6)
Nutrigenetics and Nutrigenomics

365435 wadliaynAnennRasiilsndaad 3(1-6-5)
Immunological Techniques for Biochemistry

365438 ReAngdedanduazn1afinnzss 3(2-3-6)
Biochemical Toxicology and Carcinogenesis

mv;u%qmmﬁ@qwmw

365331 m’mLﬁut{;ﬁﬁzﬂﬂumiumwﬁ’mﬂﬁuL%\‘i%Lmﬁ 3(2-3-6)
Entrepreneurship and Biochemical Innovation

365332 Faaiypsgun1iziazn1siieny g 3(3-0-6)
Biochemistry of Wellness and Longevity

365333 BuadiBalnaunnng 3(2-3-6)
Nutritional Biochemistry

365437 FopRNITAINILarN13eaNANaINIs 3(2-3-6)
Biochemistry of Sports and Exercise

365439 FARIBINBAIDN 3(2-3-6)

Biochemistry of Cosmeceuticals

3) UNIAITNRBNLNT 1NN 6 BrIRM
AAnaIN1IT0AenN e uI e ITIdnaauluNNIINEIdaNELaT WIa

anugANANENENTINANeNAYIUTeY BnanseAn uapdgnRnywia U



001101

001103

002101

003101

241111

243101

365120

001102

001104

002102

003102

242103

361101

365121

3.1.4 UNWANSANEN
sudit 1
AANISANEAAM

e e hdindsedndu
Thai Language in Daily Life
NENSINERMILEAIRUTTI1T
English for Daily Life
mslrnaluladiitediny afaa
Technology Usage for Digital life
qundEAans uNN3dAnTsEan
Artistic for Life Management
ATIAANERS 1
Mathematics |
FoAngvialyl
General Biology
Faluianauazdiivenvessaa

Biomolecules and Cell Biology

TN

aAanIsAnuilany
e venBeinnnig
Thai for Academic Purposes
aundsngEiansieas
English for Communication
ANTHRRNANNARYIA
Digital Intelligence Quotient
MBI LN 1T 3EUSARDATAR
Skills Development and Lifelong Learning
Wil luasindBwiae
General and Organic Chemistry
qadaAvEvialL
General Microbiology
NANNITUBITIAR
Principles of Biochemistry

FIH

2(2-0-4)

3(2-2-5)

1(0-2-1)

3(2-2-5)

3(2-2-5)

4(3-3-8)

2(2-0-4)

18 BrIefin

1(0-2-1)

3(2-2-5)

2(1-2-3)

3(2-2-5)

4(3-3-8)

4(3-3-8)

4(3-3-8)

21 Auaefin
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001205

003203

242111

365223

365224

365260

003204

146200

242120

365240

365261

365270

Y ad
Fudn 2
v
AANISANYIRY
MNEIBINOEINBNNTRANIBRTINSURLATTN
English for Academic and Professional
Communication
BENIIINETIARTINNIAN
Collaborative Learning for Society Creation
wWRBaRAnauazn1TUTTEN®
Physical Chemistry and Applications
FUANTUTANERT
Biochemical Genetics
4 A X a

WRBIRaRUgINN9TLAS
Basic Biochemical Instruments

UNUDRTHNBIYTHINTT

Integration of Metabolism

TN

aan1sAnuIlany
m‘sf%’mmﬁq“ﬂmw ﬁIQLLQWgﬂNLLﬂzﬁN%"H
Health Environment and Community
Management
AEEInquiiteTngUsrasAlaNIg
English for Academic Purpose
\ARAATIERBILUT 0
Quantitative Chemical Analysis
wallaUfiRnsneeni@ainen
Laboratory Techniques in Molecular Biology
nalnndaaiiaadlsn
Biochemical Mechanisms in Diseases
Faaflinalulad
Biochemical Technology

FIH

3(2-2-5)

2(0-4-2)

4(3-3-8)

3(2-3-6)

3(1-6-5)

3(2-3-6)

18 BrIefin

1(0-2-1)

3(3-0-6)

4(3-3-8)

3(1-6-5)

3(2-3-6)

2(2-0-4)

16 BRILAN
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003305

365341

365342

365351

365380

365390

003306

365362

365381

365330

365XXX

XXXXXX

& ad
Fudn 3
v
AMANISANYINY
navuauNsAndesnuuugnisiin
HUITNBUNTTLARAYIA
Design Thinking Process for Digital Age
Entrepreneurs
WIARANISIWIZLAENBAR
Techniques in Cell Culture
WUGAAINTTH
Genetic Engineering
BUARVDINRANNIINTITHYEN
Biochemistry of Natural Products
! 4

NI9DIRDANYIATRAT
Scientific Reading

a ada o/
FLUHUITITY
Research Methodology

FIHN

aanIsAnuTlany
YA0NNTAINGEUIANTTHN AT BN
Integration for Professional Innovation
FopRaaININzAALRaaNTAT
Biochemistry of Oxidative Stress
inHENIAeANS BN anIAIY
ATHIEINGH
Scientific Communication ~ Skills with English
Language
GV ESaNGALpIE
Community field trip with Biochemistry
Arpniden
Maijor Elective
WNBNLAG
Free Elective

FIH

3(2-2-5)

3(1-6-5)

3(2-3-6)

3(2-3-6)

1(0-3-2)

3(2-3-6)

16 AuBfic

3(0-6-3)

3(2-3-6)

1(0-3-2)

3(1-6-5)

B(X-X-X)

B(X-X-X)

16 BRILAn
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365443

365491

365XXX

BB65XXX

BB65XXX

XXXXXX

365492

365493

365494

Y ad
A 4
v
ANANTISANEING

ATRENYInELUfURN1 N9 TuaT ganan

Development of Biochemical Laboratory Skills

for Occupation
AHNUN
Seminar

A nanNAan
Maijor Elective
A uanEan
Maijor Elective
A uanEan
Maijor Elective
WNBNLAG

Free Elective

FIHN

AANTSANEIUlaNe
nN9ANENBaTY
Independent Study
N19RAN91
Professional Training
avfiafnen
Co-operative Education

FIHN

NHPR * WiRmANBuReY 1 978377

3(1-6-5)

1(0-3-2)

B(X-X-X)

B(X-X=-X)

B(X-X=-X)

B(X-X-X)

16 Auficn

6 NuUYnn

6 Nulgfn

6 NuUYnn

6 NUIfAN
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3.1.5 AnasulYsIEIU
001101 nu e ludindszariu 2(2-0-4)
Thai Language in Daily Life
finuznialaniuimeaiuniais n1so1u wn1s5uans uasinszaIunIana n19idan
Tunnsasans nsReansh@inUazsnulnoanamsnzas
Listening and reading skills in Thai for receiving message, speaking and writing in Thai for
delivering message, proper daily life communication
001102 AME1NETFzInNTG 1(0-2-1)
Thai for Academic Purposes
malEnE e AN N13NA N198TH WATN1T B e ‘Lﬁm’m’]‘ﬁlfmﬁ/uﬂ’m@%ﬁlu
ANTHRANAINWTNAEINTG
Integration of listening speaking reading and writing skills in Thai with other fields,
producing academic works
001103 AHNBINGEANILEIALSEINTN 3(2-2-5)
English for Daily Life
Fadnn dan aduazlhennaninuaanquduiugin nannislan g uAIng
W9 gl a1 Ben ﬂ’]‘jﬁdﬂﬂﬁi%ﬂﬁﬂLﬁﬂﬂ&?’mﬁﬂf}ﬁ/ummﬂ@LLﬂzgﬁuTu%ﬁmﬁﬁzﬁ'ﬁlu
Fundamental level of English vocabulary, expressions, phrases and grammar, English
usage in listening, speaking, reading and writing for communicating basic information regarding self
and others in daily life context
001104 AEEINqUIRanIsRoaTS 3(2-2-5)
English for Communication
Fdnn d1uau aduazlennaniniudnguiunans nénnialsniudanguaunias
ne ﬂI’TLL G ﬂ’]’iﬁﬂﬂ’]’;ﬁuﬂﬂquﬂq’iﬂiﬂ’l’iﬁV'SI/MLV'WEILL@:ﬂ’W‘EU’ﬁ’i%J’]EILﬁ%l')ﬁﬂ@l'dﬁi’wsﬁﬂugf’)
Intermediate level English vocabulary, expressions, phrases and grammar, English usage
in listening, speaking, reading and writing for communicating in familiar situations and describing
familiar matter
001205 auEsnguIRanIsiassBimnsuaziain 3(2-2-5)
English for Academic and Professional Communication
Fadwn dauan aduazloginamin1undsnge NANNITEAIEIEInEAIUN1TH

WA B [@ew NM3FaINS HUSUNTDINSANYILAYENTW
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English vocabulary, expressions, phrases and grammar, English usage in listening,
speaking, reading and writing for communicating in academic and professional contexts
002101 ﬂ'ﬁcf{rlwﬂ‘fu‘[aﬁLﬁ@%ﬁmqﬂﬁ%ﬁ'@ 1(0-2-1)
Technology Usage for Digital life
winAafesfumaluladnispesfamesuasdumediin sanuasdnines nannisvin
qﬁﬂﬁqutﬁmj@ﬁﬂwmﬁﬂﬁ nstmalulafnisnenfamesuazdumediin n1slrmonuas
AN
Concepts of computer and internet technology, office software, principles of electronic
commerce, usage of computer and internet technology, usage of office software
002102 AINRARIANIAING 2(1-2-3)
Digital Intelligence Quotient
Mﬁ'ﬂﬂg‘lﬂmaﬂLL@:@%ﬁﬁﬁNﬁLﬁm"fjﬂﬂﬁ’UmmTuT@ﬁmiL‘Wﬂ ﬂﬁﬂﬂﬁ‘jﬁugu%ﬂﬁﬂuﬂt
ANTNULNA ﬂ’l‘jﬁﬂﬂ’ﬁﬂyﬂﬁj’Z\lﬂlWﬁﬂﬂ‘quT?}/LL@Zﬁ’lLﬂu‘ﬂ%mj@ nnsReaanwiasssanuaziiul
mwﬂg‘wmﬂﬁﬁlm%ﬂdﬁ’umﬂiufﬂﬁmﬁmmmzﬂ’]ﬁ@mﬁ
Principles of laws and ethics concerning information technology, principles of information
accessing and information, extracting information and presentation, ethical communication according
to laws concerning information technology and communication
003101 @Juw’%ﬂﬁﬁﬂmé?uﬂﬁsé’ﬂﬂﬁs%ﬁ 3(2-2-5)
Artistic for Life Management

o/ o ° a o o/ [7°N i
Ui"h’iy’]%qm NNTANTNEIALRAMHARINN AN NAIANUAZTHUTTTN UTLIR ATRTUAY

v '
'~ A A

A0TARNWEN nieAnen gunBanwiunisiuge n1sTANITRIWIAREN NS AN S9E IR Ty
ﬁqﬂNLLmﬁNﬁu ﬂ']‘sffvvmﬂ’]‘a‘wwzwmwwm‘m’mLL@::??G]T@ UNUMUAEIATBIAWLE TN 979
%quﬁ’u;ﬁu ﬂﬁiTﬁNJﬁ%LL@iﬂﬂﬁ’gﬁT@éﬁlu ﬂ’l’ﬁLLNﬂ\‘iﬂ@ﬂﬁﬂwqﬁﬂ’iﬁNW’N;ﬂu@mﬁﬁﬁﬂﬂ%ﬂﬁﬁﬁﬂﬁﬁ
NN ﬂgwmffu%ﬁmﬂi:ﬁﬁi’u

Life philosophy, living on social and cultural diversity, history and local way of life,
Phayao studies, aesthetics of living, environmental management for earning a living, physical
health, mental health management, roles and duties in cooperative works, persuasion, proper code
of morality and ethics, laws in daily life
003102 msﬁ'ﬁumﬁ'ﬂmLmzmsf%ﬂugmﬂﬂ%?‘m 3(2-2-5)

Skills Development and Lifelong Learning

USeynnnsAin NanNN13AReE19TAes 0 10ALAT ARBIBLATIZH MANNIIANDENY

v & o o 1 o 1 o v N ~ !
NTWFTIA NANNT1TNIUIIHAUUALNITRENT Wﬂﬂﬂ"l‘iﬁiﬂug@@ﬂﬂ%‘lﬁ UAZUUIRALND NS
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wule nsimmsinEznedian YyaAnnmLarNIsuaAIBan WEIAN TinuznsAn inwzn1sfn
BUNEINETIA TinEENNTARatsfiiasain I TinuEnneioans uasinELNsEeuIRanATAn
Adundnsuomnnn ﬁﬂmmﬂa@?ﬂuﬂﬁ@uﬁquqﬂm
Philosophy of thinking, Principles of critical and analytical thinking, creative thinking,
collaboration, communication, lifelong learning and growth mindset, development of social skills,
personality and expression in society, thinking skills, creative thinking, communication skills and
lifelong learning for future, personal financial skill.
003203 L‘%ﬂué’%quﬁumsﬁﬂ;ﬁeﬁmu 2(0-4-2)
Collaborative Learning for Society Creation
JinuenaEaugH mMafnEImusTauasAdAnsesNes nainsaniuduis
asinenmaieaingia nsuansesnias e nsewes ﬂ’ﬁﬁ"l‘ifiuﬂﬂﬂﬁqw% WRE NIANHNNNG
ATHUHI AT ﬁ‘ﬂ%LLZ\]zﬁl:’lﬁ?IﬂdGML@\?mﬂmﬂgﬁm’lﬂsfuﬂﬁ‘ﬁﬂoﬁ‘ﬁﬂ%a@Tu’gfﬂﬂ&l nasanile
wazUSUsaATuan uanaesTiiUAsas asdunadladiSuRmeunefinn Anmasmintl
AoALAzPNE ATy IBENA N0 AHeasdnn g msensUimHwnAN Y TRLs TR T
m’mm’mmﬁu
Community learning skills, study of the culture and way of life of the community,
collaboration, psychology of collaboration, public expression, planning, strategy formulating and
implementing plan in collaborative works, human rights and obligation, cooperation and adaptability
to changing environment, responsible citizens, awareness of value and importance of Thai identity,
acceptance of cultural diversity and respect for others
003204 ﬂ’]ié/ﬂﬂ’]iﬁfllﬂﬁw ﬁlx‘imﬂ';’ﬂu URT YN 1(0-2-1)
Health Environment and Community Management
ﬂfJWN‘JﬂU;?WN&TﬁiA@ﬂﬂWW m‘ﬁLﬂiﬁxﬁﬂﬁyw%jﬂmWﬂmmuLm AanUasasialunig
ANNTAR ﬂ’?’iﬁ’;jmfl’]ﬁiy‘lﬂ’l’ﬁl’ﬂLLQﬂgﬂNﬂ@QﬁNﬁu m'i'zfmLLNLLLL@:@TWLﬁufmqmiwqw;”mmmﬂw
AInaeN Tuﬁm%ul,muﬁ@%fm‘:;fm mﬁmﬁugﬁmymwmw AwInaeN UREYNUW
Knowledge of health, analysis of one’s health problems, safety in living, searching
for community’s environmental problems, collaborative planning and lauching environmental health
project in community, leadership in health, environment and community
003305 ﬂiz‘lJ’Juﬂ"lif?lG‘lL“?Nﬂ’ﬂﬂLLUUéﬂﬁiLﬁ%éﬂi:ﬂﬂUﬂ"ﬁﬂqﬂaa N 3(2-2-5)
Design Thinking Process for Digital Age Entrepreneurs
mw;;ﬁyug’mmaﬁuﬁ;ﬁ‘jmﬂum‘ifgﬂ(‘ﬁ@‘ﬁ@ NNTIMUNULALYINTINTINNIINTEU

ﬁﬂ‘ﬁ‘%/‘i_laﬂ‘EZﬂ’ﬂ‘Uﬂ’I‘i@mﬂmﬁ/ﬁﬂﬂﬂﬂﬂ’iLﬁuﬁdﬂ‘izﬂﬂi_lﬂ’l’ﬁﬂﬂﬁ@ ia N5 lAsasiadnannsy
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pjﬂﬁ:ﬂﬂumi UYARFYIA NTTUIUNITAABIBBNULL UUARANITATNHANINANENTEUIUNITAN
\BIDBNUUL AAEITH @%Hﬁ‘jiﬂﬂﬂdﬁgﬂ‘jZﬂﬂUﬂﬁ‘iﬂﬁﬁ@ in

Basic knowledge of digital age entrepreneurs, financial planning and transaction for
entrepreneurs, qualities of digital age entrepreneurs, usage of measuring tools for digital age
entrepreneurs, design thinking process, concepts of developing new products using design thinking
process, ethics for digital age entrepreneurs
003306 gsmqmsmquggiw?mﬂssuma"&m%w 3(0-6-3)

Integration for Professional Innovation
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Integration of knowledge gained from general education courses for professional
activities, designing and developing professional innovation using design thinking process, creating
concepts of professional innovations
146200 mmé’eﬂquLﬁ@%’@lqﬂ‘szmﬁ;taqu 3(3-0-6)

English for Specific Purposes
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English in more specific contexts through listening, speaking, reading, and writing skill
with additions of various speaking and writing topics
241111 ﬂiﬁ(ﬁiﬁ’mm;1 3(2-2-5)

Mathematics |
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Limits and continuity of functions, derivatives and integral of algebraic and
transcendental functions, applications of derivatives and integrals
243101 @aAngviall 4(3-3-8)

General Biology
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Scientific methodology, characteristics, organization and chemistry of life, cell and
metabolism, genetics, evolution, biodiversity, structures and functions of plants and animals,
ecology and behavior
242103 \afivialuaziafiSuvide 4(3-3-8)

General and Organic Chemistry
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Stoichiometry, atomic structure, chemical bonding, thermodynamic, chemical kinetic,
nomenclature, preparation and reaction of organic compounds; alkanes, alkenes, alkynes, aromatic
compounds, alkyl halides, alcohols, phenols, ethers, aldehydes, ketones, carboxylic acids and theirs
derivatives, amines, and biomolecules
242111 Lﬂﬁl,%eﬂ'?m'é;l,mzﬂ'ﬁﬂszqm; 4(3-3-8)

Physical Chemistry and Applications
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Gases and kinetic theory of gases, transport phenomena such as diffusion, viscosity
andthermal conductivity, ideas about thermodynamics and its applications, pure substances
andmulticomponent systems, phase diagram, chemical equilibrium, solutions of nonelectrolytes and
electrolytes, acid- base theory, electrochemistry, molecular binding equilibrium, chemical kinetics
and its applications, introduction to polymer materials, surface chemistry, including surface tension,
colloidal system
242120 aiBAseMBelEun 4(3-3-8)

Quantitative Chemical Analysis
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Introduction of analytical chemistry, statistics for analytical chemistry, gravimetric
analysis, volumetric analysis, separation technique, solvent extraction, chromatographic method,
introduction to instrumentation in analytical chemistry, UV- visible spectrophotometry, atomic
absorption spectrophotometry, gas chromatography and high performance liquid chromatography
361101 9aZ93nuia L 4(3-3-8)

General Microbiology
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Structures and functions of microbial cell, nutrition, growth and reproduction, metabolism,
microbial control, classification and genetics, significance of microorganisms in food, industry,
cosmetics, environment, medicine, and public health
365120 %’JT:NLaqmmz%ﬁwmmmmm; 2(2-0-4)

Biomolecules and Cell Biology
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Theories for the origin of life, organic compounds, inorganic compounds, isomers,
chemical bonds, properties of water, buffer, biomolecules, prokaryotes, eukaryotes, cell
components, chromosome, genetic unit, gene and expression, cell cycle, membrane transport,
cellular homeostasis, cell signaling, cell death, tissues, exocrine and endocrine glands
365121 WANNI52ARIAIAR 4(3-3-8)

Principles of Biochemistry
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Cellular biochemical components, structure and function of water, buffer solution,
structures, properties and functions of carbohydrates, lipids, proteins and nucleic acids, vitamins
and minerals, properties and activities of enzymes, central dogma, gene regulation, principles and
techniques in molecular biology, bioenergetics, metabolic pathway of carbohydrates, proteins, lipids
and nucleotides, metabolic pathway interrelationships, hormonal regulations, properties of biological
membranes and transport, cell signaling, laboratory safety, glassware practice, quantity and units,
solution preparation and dilution, buffers, quanlitative and quantitative analysis of biomolecules,
enzymes and kinetics of enzymes
365210 Faafiidaenu 3(2-3-6)

Fundamental Biochemistry
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Chemical properties and metabolic pathways of carbohydrates, lipids, proteins and nucleic
acids, properties and activities of enzymes, central dogma, molecular biology techniques, hormonal
regulation, bioenergetics, metabolic pathway interrelationships, relationship between biochemistry
and disorders, biochemistry of blood and urine, biochemical properties testing for biomolecules
365211 Faafinsunnsiiasny 4(3-3-8)

Fundamental Medical Biochemistry
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Structures, chemical properties, and functions of carbohydrates, lipids, proteins, enzymes
and nucleotides, DNA replication, gene and expression, molecular biology and genetic engineering
techniques, roles of biomolecules in connective tissue, bioenergetics, metabolisms of biomolecules,
metabolic interrelationships, hormones and biosignaling, biochemistry of blood and urine,

carcinogenesis and biochemical properties testing for biomolecules
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365212 %’:mﬁ‘ﬁugqu 3(2-3-6)
Basic Biochemistry
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Principles of biochemistry, types, structures and properties of carbohydrates, lipids,
proteins, and nucleic acids, properties and activities of enzymes, central dogma, techniques in
molecular biology, biochemical regulations of hormones, bioenergetics, metabolic pathways of
biomolecules, metabolic interrelationships, biochemical disorders, biochemistry of blood and urine,
biochemical properties testing for biomolecules
365215 AuAfivialil 4(3-3-8)

General Biochemistry
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Definitions and principles of biochemistry, chemical properties, types, structures and
metabolic pathways of carbohydrates, lipids, proteins and nucleic acids, properties and activities of
enzymes, biochemical regulations of hormones, central dogma, gene expression and regulation,
techniques of molecular biology, bioenergetics, biochemical properties testing for biomolecules
3665216 FiAnevaTAaLAEIaLEE 2(1-2-3)

Biology of Cells and Tissues

AR TV"I’NZ\I’;’N ﬁ‘l:’]ﬁ ﬂﬂfﬂLL@:ﬂ’l’ﬁﬂ'}U@Nﬂq’iﬁ’N’mﬁ@QL%NéLL@ZLﬂ’ﬂLﬁﬂ mﬂudaw"m
davsiaan Andinresdenuad 409nseaa n1srneYedean uaznAllafilEiunisinun
AALAIHDIED

Types, structures, functions, mechanism of action and regulation of cells and tissues, cell
membrane transport, membrane potential, cell cycle, cell death and techniques in study of cells

and tissues
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365217 %mmﬁuaz%ﬁwﬂﬁmaqﬂ 4(3-3-8)
Biochemistry and Molecular Biology
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Properties, structures functions and metabolism of carbohydrates, proteins, lipids and
nucleo tid e s, alteration of biomolecules in physiological conditions and relation with
pathophysiological conditions, gene expression, techniques in molecular biology and application of
biochemistry in medicine
365218 %'Jmﬁmsﬁvhv’%lugm 3(2-3-6)
Basic Sport Biochemistry
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Principles of biochemistry, types, structures and properties of carbohydrates, lipids,
proteins, and nucleic acids, properties and activities of enzyme, genetic materials, biochemical
regulations of hormones, bioenergetics, metabolic pathways of biomolecules, metabolic
interrelationships in exercise, biochemistry of blood and urine, biochemical properties testing for
biomolecules
365219 Faiafintsunnayiall 4(3-3-8)
General Medical Biochemistry
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Chemical properties and metabolism of carbohydrates, proteins, lipids and nucleic acids,
bioenergetics, metabolic interrelationships, gene and gene expression, properties and activities of
enzymes, molecular biology and genetic engineering techniques, biochemical disorders and

diseases, biochemistry of blood, hormone and biosignaling, b io ch e m ica |l carcinogenesis,
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fundamentals of operations for medical biochemistry, biochem ical properties testing for
biomolecules
365223 FuAfNUgANERS 3(2-3-6)

Biochemical Genetics
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Heredity in organisms, classical genetics, gametes, genotype, phenotype, cell cycle,
molecular genetics, chromosome, gene, genome, DNA, RNA, DNA replication, gene expression
and regulation, gene mutation, applications of DNA manipulation technology, epigenetics,
laboratory genetic testing, analysis of genetic materials, verification of gene mutation
365224 Lﬂ'%mﬁ'aﬁugmme%qmﬁ 3(1-6-5)

Basic Biochemical Instruments
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Biochemical equipments and instruments usage, balance, pH meter, spectrophotometer,
microplate reader, waterbath, incubator, hot air oven, pipette, autoclave, chromatography, filtration
apparatus, extractor, lyophilizer, evaporator, centrifuge, ultracentrifugation, biosafety, good
manufacturing practice (GMP) ,ISO standard system, waste management
365240 wiAaRAUFURNTNBREMINYN 3(1-6-5)

Laboratory Techniques in Molecular Biology
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Principles, theories and laboratory skills in molecular biology, extraction, purification and

analysis of DNA, RNA and protein, polymerase chain reaction (PCR), DNA sequencing, mutation
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analysis, preparation of bacterial DNA vectors, cloning, recombinant protein production, enzyme-
linked immunosorbent assay (ELISA)
365260 LHUWNUBRTNIBIYTMINTG 3(2-3-6)

Integration of Metabolism
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Intergration of metabolism in normal conditions, malnutrition, alcohol consumption,
metabolisms during exercise, abnormal blood glucose, dyslipidemia, mitochondria abnormalities,
pregnancy, case studies, discussion
365261 nalnnsdaaiiaaslsn 3(2-3-6)

Biochemical Mechanisms in Diseases
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Cell signaling pathways and impaired biochemical mechanisms in cancer, diabetes,
nervous system disorders, blood disorders, hepatic disorders, cardiovascular disorders, renal and
electrolyte disorders, osteoporosis, causative discussion of diseases
365270 FaRinalulad 2(2-0-4)

Biochemical Technology
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Carbohydrate technology, lipid technology, protein technology, enzyme technology, DNA
and RNA technology, biochemical application for biotechnology, basic fermentation technology,
nanotechnology, basic biochemical aspects of flavor and aroma, microarray, next-generation
sequencing technology, introduction to forensic science, current topics in biochemical technology
365330 ViAW EWLIEIEUAR 3(1-6-5)

Community Field Trip with Biochemistry
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Community engagement, knowledge sharing with community, exploring community’s
problems, brain storming, applying biochemical principles for problem solving, public hearing,
providing resolution guideline or prototype for communities
365331 ﬂ’]’mL‘lﬁuéﬂSZf‘lﬂUﬂ”ﬁLLﬂxu’?ﬁmiiNL’?l\‘l’?f’]l,ﬂfl 3(2-3-6)

Entrepreneurship and Biochemical Innovation
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Development of new products or services from using biochemical research result,
creation of technology transfer canvas, technology evaluation, creation of business model canvas,
business model pithcing, development of protoype, problem-solution fit testing, product-market fit
testing, risk assessment and risk minimization, intellectual property management
365332 AaNzasgaATEuaznIsiany v 3(3-0-6)

Biochemistry of Wellness and Longevity
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Biomolecules, molecules for life, causes and factors of aging, biochemical mechanisms of
aging and longevity, glycation, oxidative stress and aging-related genes, degenerations of human,
lifestyle management for wellness and longevity, foods and herbs for anti-aging
365333 FAfiBlnauInTs 3(2-3-6)
Nutritional Biochemistry
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Composition and properties of macronutrients and micronutrients, dige stion and
absorption, body requirement of energy and nutrients, health promotion by changing consumption
behaviours, food therapy, malnutrition, microorganism and toxic contaminantion in foods, food
additives, prebiotics, probiotics, synbiotics, functional foods, gut microbiome, current topics in
nutritional biochemistry, nutrient testing, detection of food contaminants
365334  FINISHRAMAASINNISUNTS 3(1-6-5)
Medical Bioinformatics
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Biological databases, database structures, searching tools, sequence data retrieval and
analysis, basic local alignment search tool for DNA and protein, primer design, prediction of protein
structure and function, prokaryotic and eukaryotic genomes
365336 ialuladlafing 3(2-3-6)
Omics Technologies
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Overview of omics technology, principles, techniques, applications of genomics,
transcriptomics, proteomics, metabolomics, epigenomics, microbiomics, personalized medicine,
current topic of omics technologies, big data analysis
365341 Lﬂﬂﬁﬂﬂ’liLW’méﬂdL“ﬁﬂﬁ; 3(1-6-5)
Techniques in Cell Culture
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Laboratory skills for cell culture, techniques in primary, adherent and suspension cell
culture, cell counting, cell growth and cytotoxicity assay, in vitro fertilization, cryopreservation and

applications
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365342 WUFIAINTITH 3(2-3-6)

Genetic engineering
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Gene manipulation, gene cloning, gene and protein expression, protein purification,
protein function, reverse genetics, gene editing, bioinformatics tools, vaccine production, test kit
development, gene therapy and precision medicine, laboratory skills for genetic engineering, gene
preparation, restriction and ligation, transformation, clone screening
365351 FaAflanInAnimNaInssIHYIR 3(2-3-6)

Biochemistry of Natural Products
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Molecular structures and properties of active compounds in herbs and natural products,
roles in metabolic pathways, biochemical mechanisms of action, properties in prevention or
alleviation of disorders, preparation, separation, identification and analysis of bioactive compounds
using biochemical techniques, applications of traditional natural products in prevention of
biochemical disorders
365362 ANANADINIIELASLADDNTLALI 3(2-3-6)

Biochemistry of Oxidative Stress
Tmmgﬁqmeuﬁﬁ‘*ﬂmﬂ%@ﬁm: miﬂgwamﬁﬂ%@@m: AN9DDNTIIU LATHT

Tulpsianiilineniainufisden nadausunnniazedsaneendindi unumaasnzesee
nvsandnsulnlanfndouaslsnlufinne@ess AAoNuazEI 209 Taa 19 1ATIE19
@mﬁ’ﬁLm:ﬂﬁﬁwfmﬂmmwﬁyﬂuﬂ%mﬁm: Lméqm‘iﬁmﬂ%ﬂ@mmmmmﬁmeﬁmﬁmeﬁ
TITNYP ﬂg’jﬁ’ﬁm‘swmmqu’éﬂmm‘sﬁi”'m@%ﬂﬁm:

Structures and properties of free radicals, formation of free radicals, reactive oxygen
and nitrogen species, measurement of oxidative stress, roles of oxidative stress in infection disease

and noncommunicable disease, degeneration and aging of cells, types, structures, properties and



48

mechanisms of antioxidants, sources of antioxidants from diets and natural products, antioxidant
avtivity testing
365380 NNSEIREIVIINAIERS 1(0-3-2)
Scientific Reading
NMTBIULNAMNANEIBING BT N198NHUNAINNMEDIIN BN ETT vy AR
VAN NAIENS mﬂﬁﬂm‘iﬂ'ﬁuuwmwﬁwmmﬂm%ﬂwﬁmqw m‘mﬁ@mmﬁﬁﬁﬁy LA
T@m’mﬁ%@uﬂgeﬁummm n1aflneenREINILNITD ALl aLarN1TaUa1TE8ATY VDY
e nsEaugAEwng 7 Adereesiumansnidaag
Reading for general articles, scientific article or news reading in English, techniques of reading
scientific text in English, pronunciation practice through reading, reading for the main idea and
finding the main idea hidden in the text, translation and summarization of the essential content,
techniques for developing vocabulary related to biochemistry
365381 1inuzN1sRENTSEGNENMRTAIENENSINgY 1(0-3-2)
Scientific Communication Skills with English Language
msfineanidasfniendsngs nawumind waznisinesn@esisslen nsesine
szmmL%ﬁvmflﬂ’mm%ﬁf@;/%'uN@Uﬁmﬂefﬁyqmﬂ@ﬁﬂ’lwﬁyﬁmﬂmqﬁmqw nMTERUETUABNNNT
1/1m@m‘mm‘ﬁ‘mﬁWﬂﬁﬂ@%&?@ﬁﬂwﬁﬁmqw mﬁﬁﬂﬁuef@mwﬁ"lﬁiyﬂmuW@m‘wmLLﬂ:mﬁﬁ’mvmm
%@H@Tﬁ’uﬂﬂ@ﬁﬂﬁN WnYineen1gefilsny ﬂ’?‘iLLNG‘NﬂQ’INﬁG‘ILﬁHLL@&T% AFINR ALY NUAZNG
BaUENaIHD 9T UsE AN ENMN
English pronunciation practice — word stress, sentence stress, explanation of the scientific
content, provided by third parties in English, explanation of the step of scientific method in English,
listening skills for gist and detail, and conveying information to third parties, summarizing and note-
taking, giving opinions and reasons, preparing and giving an effective presentation
365390 syiilgudEiqe 3(2-3-6)
Research Methodology
ndnn1ainATeamEaall n1afusumiTeya neAessTeyaBIBaaaR nedew
Tr5991991943 4% mﬁﬁmﬂéwﬁ%ﬁmmﬂmL%ﬁwmmﬂm% N19TANABNHANIHYINNALINTS
9385531015398 TH90 TN dRTuazayud N1TEUENAIH N19EEUIIBIIN N1FIATIEAUAL
A9V ANEATIINLNANENINEF AR
Principles of biochemical research methodology, data collection, bio-statistical analysis,
research proposal writing, scientific critical thinking, plagiarism, ethics in microorganisms, animals

and humans, presentation, report writing, analyzing and criticizing of sciencetific articles
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365430 Tnmunugenansuaslnaud lufing 3(3-0-6)
Nutrigenetics and Nutrigenomics
unsihglnmsiugransuazinmdhuling Anaulsimaiugnasy Aamatnmans
NUFNTTN NIFTABLAUBINIIUENTIN UFFHRUTIENINAITDMITUAZEN NENN1TUAS
waiantslnwiugmansuazlnaudluiing nalazgnalslnmeingransuazlnmduing
Woni9Uszifinannatasaserasesntsznauueimis Tnawaludnadmsunisunvganis
UAAR
Introduction to nutrigenetics and nutrigenomics, genetic variation, genetic polymorphism,
genetic susceptibility, nutrient-gene interaction, principles and techniques in nutrigenomics and
nutrigenomics, application of nutrigenetics and nutrigenomics for safety evaluation of food
component, nutrigenomics for personalized medicine
365435 mﬂﬁﬂmﬁwmgﬁéuﬁu?umu%'uﬂﬁ 3(1-6-5)
Immunological techniques for biochemistry
uwﬁﬁmmﬁmﬁuﬁmm\ﬁwmqﬁémﬁ’ufumu%@mﬁ ﬂ'mﬁmﬂg’jﬁ%ﬁﬁzwiwLLfﬂu@wu—
LOHALDR NSNARLOALER NSUENIATNNTINUSEVBLENALER NsuenITaagAANTY 113
ANALNENARELEALER Fuyulasanlansnd Lﬂufﬁajﬁqﬁ@ugfum%muﬁuﬂﬂmé nsfnunlrla
Tani nsfinsnalusinfiaulanasueufued N19AATILATAIAIENITRILLEALYD T REGEEY
Balauafl U§ASednyuiEosuas nadazgnalriiandani mataugifanisniafinufizen
MUDHAE-UEWALA nsusnifaiRanrriialuinlarannsns m‘sﬁmmﬂumqmﬁyfmﬁ%
NNDHYU
Introduction to immunological techniques in field of biochemistry, antigen-antibody
reaction, antibody production, antibody isolation and purification, immune cell isolation,
immunoprecipitation, immunochromatographic assay, enzyme linked immunosorbent assay (ELISA),
Cytokine  assay  (ELISPOT),  Immunoblotting,  flow  cytometry,  Immunohistochemistry,
Immunofluorescence assay, application to the field of biochemistry, laboratory techniques of
antigen-antibody reaction, isolation of peripheral blood mononuclear cell (PBMC), immunodetection
365437 ZUARNITIRILAZA15EENAIRINIY 3(2-3-6)
Biochemistry of Sports and Exercise
LNIUY89AN98INTABNTSANILAZNNTaBNAIAINIe ANNUNUERBNUAZNITAILAN
Tn1seenfiasnig Tnaunnnsuazemnsiedy naeAseneandindieinn19eanfidanie n1s
ﬂﬁ:La‘iuq’ﬂmQ:ﬂm%Nmﬂ m‘mmﬂﬂ‘um'mmmiﬂ"ﬂﬂ\‘iéwﬂ’msfuﬂ’ﬁmemiyﬂzﬂﬂﬂ N1991979

ABHNIANTEY NT15UTURUBAT NN UDRTHNYBITNNY
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Roles of nutriens in sport and exercise, metabolic pathways and regulations in exercise,
nutrition and supplementary diet, excercise-induced oxidative stress, health evaluation, glucose
tolerance test, determination of body mass indeX, evaluation of metabolic rate
365438 WuANENTITNATUAZNITIAANLISS 3(2-3-6)

Biochemical Toxicology and Carcinogenesis

m‘;‘@m%u N19N9291¢ LL@zﬂ@fﬂﬂ’]‘j@ﬂﬂqw%ﬂmmﬁﬁw nns ALl amngdanin
109193 W lulefn nazuINNMITUIATLLAZNNTANETBUTAR NAINNNTAANZIEY 199TTRATTL
n9AANIEY Bunzid Buniunniie AadyyI0nTaINZIS N19ENLEL N195NTIMLAZNS
WNTNTTANLVBNTRANZSS IBRaANNAaNzIS TUsRlefnaluzaanzise n1asnenlanuzise
Uf]ﬁ’(?]m‘mmﬂ@um‘;iW@ﬂquumm‘j manasBUmentn NManaaeulARWeIH NMsVADU
WasuAnlueIms ﬂ’ﬁ‘wmﬂﬂ‘umﬁﬂqNTEITMﬂﬁuul,l,mmiﬂiﬂwsfmﬂ%m’5?7@'1\‘1
Absorption, distribution and mechanism of toxicants, biotransformation of xenobiotic, cell injury and
cell death, carcinogenesis, cell cycle and cancer, oncogenes, tumor suppressor genes, c ancer
signaling pathways, inflammation, cancer cells invasion and metastasis, cancer stem cells,
proteomics in cancer cells, cancer therapy, laboratory testing for bleach, reused cooking oil,
formalin in food, hydroquinone and mercury in cosmetics
365439 ANAN2DILIAFIDN 3(2-3-6)

Biochemistry of Cosmeceuticals

ANHE ANTFADINITFIBN m‘a‘ﬁm%mzm‘%mﬁ’m’mL%ﬁ@jmmguj’mma AalnnIg
ﬂ@ﬂq%%’izﬁuLeﬁ'f\]f\;LLZ\IZTNL@QN?I@QEIWLL@&NT?@@ﬂfIVI% mﬁmu@mmmﬁlwmﬂ&;@m'iﬁf%mmz
WApednans Usrlomnuas nue o uaziniesdnany 419699875 LL@:@’]M’]‘&LN%NLW]@@%W}W
uazAIN gAnstinn uazmalladnisimsnsuaziadasdians Snginialndusaunan s
NINRALASBIATD

Characteristics, properties of cosmeceuticals, delivery of drugs and cosmetics to target
cells, cellular and molecular actions of drugs and active compounds, body response to drugs and
cosmetics usage, useful and adverse effects of drugs and cosmetic, natural products and dietary
supplements for health and beauty, aromatherapy and technologies for drugs and cosmetic

development, prohibited cosmetic ingredients
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365443 nswmWInuzUFURNseEAfigann 3(1-6-5)
Development of Biochemical Laboratory Skills for Occupation
n19U9ENRANTUA TR NNz U RN lun el fiRn19ads iwdlouads N1

UFTRsemlumueAdedaangtaziulians wsAduaangnuind n19YT0In19AHTuAY

MinUfisinig wmealladaqiun1egauad
Comprehension and development of laboratory skills in simulate research units, operating

in molecular biology research unit, phytochemical research unit, knowledge and laboratory skill

integration, current techniques in biochemistry

365491 ANNWI 1(0-3-2)
Seminar

nnsRUAY m‘j‘ifmﬁfm{m‘j@ NM9ALAE9 NITHNENE N198A1UIY LATNITABULE
Fnanntulsnfiunenn@and

Literature review, data collection, analysis, presentation, discussion and answering in
biochemical topics

365492 nISANUIBNSE 6 nuaEfin

Independent Study

ﬂ’]’i?;/‘l«m’;’]?lyﬂ}luﬂ ﬂTﬁ’i’JU’i’]N%@H@ N1IVNANBN ﬂ”l’iaLﬂ‘i’W‘i/; A5 @EUIIYNIY NS
WLaun @ﬁﬂ‘j’mLLmﬂﬁiﬂ‘gﬂﬁf;?jﬂmﬂﬁy’mﬁamﬁ

Data searching, data collection, experim ents, analysis, report writing, presentation,
discussion and conclusion in biochemical topics
365493 N19ANITH 6 nuaEfin

Professional Training

MaANUGLR n1adeng nafayulszaunisouazinesieuiifairesdudaniiy
A0MUTINBUNNT BIANINIAST UAZIENTH N9 @8N 189 N5IaNe BAYIILuAEN19aTY
Fanen A @A

Internship, learning, enhancement of experiences and skills related to biochemistry in an

enterprise, public and private organization, report writing, presentation, discussion and conclusion in

biochemical topics
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365494 awAafnun 6 wuaEfn
Co-operative Education
AFUGIRe Beng Rayslazaunisoiuasinusmiifearesdudani Tugiue
winImAnFATua1UUTENBUNNT B9ANINIAST UaTIaNTH NM5ITEUTI9M N1TiAue
afansuazniaaginrantsnngand
Internship, learning, enhancement of experiences and skills related to biochemistry as a
trainee staff in enterprise, public and private organizations, report writing, presentation, discussion

and conclusion in biochemical topics

ATNNNIY VDI RV T NN IILITINHIATT RN

1. WANTNRIAVLSN AN vy
2. 1anlUAGLT 4 PN FrAUFRTRINISANEA

2.1 @Y1 WHIEEN  97eRT NS AU 1
22 1812 WHIEES e iuszsusuidd 2
23 1A% 3 NHIEEN  9nedn uessAuTuif 3

24 1814 NHEEs e uszsutuili 4

5 iaaludAuf 5 manedl ey UEATN
31 @2 0 wweil FoaivialUvEesearuEnng
32 @2 1 wxgil Foafivia lUnaesneArUENNS
33 187 2 NNIYH9 frgmidand
34 1823 Hgil AP UBNNBN
35 @2 4 wuei WARARNIENNTIAR
36 W15 w1 WRAA N TTTHYR
3.7 @26 nHei Foafvnenisunms
3.8 WY 7 MnIgda walulaguargaammngss
3.9 182 8 MN1EhY e
310182 9 wweil Auuun 9o uidniqy nefinedags Rneu anfafnen

4. wuludduf 6 wanedi A1iUAresIeAT N grATYecanIAaGaT 5



3.2 4. AN WRAURSUSZITAIUSSYIYHR ATUIAUS WAZAMIANVBIBINNGE

3.2.1 mmsﬂﬂizf«v"mﬁ’ﬂgms

D 4 natnsUsEaen R - _ AnFanisAnun
[IU %2 - ANA - AT NIUNIUY . g
Uszaan 3u1N1S INNATLU

1 WNEINUNNIEYTH WIVH 3530800TXXXXX g}ﬁqsﬂmﬂmﬂmﬁé WAL Zuad s e aeBes i 2554
Wag * M. WIARANTTUNIE sAngnse e 2546

2 milﬂq%si%/?_l WALy 31009024XXXXX t};"ﬁ’mmﬂmﬁm’ié Ph.D. Biomedical Science Newcastle University, UK 2556
WILH. LRlGEY NATIVERENARS 2543

WA wqﬂwmﬂm%/ g nyqmmiﬁumﬁwmﬁﬂ 2536

AR

3 UNeANANA Ausy* 35605003XXXXX WEIBANERT19NE 5.9 fiplGHY s Anendedeelny 2559
WM. Buad sAnense @ 2546

WU, FopRuardami sAnense @ 2542

welulad

4 | WEERTAT WAL 35203000XXXXX NEAEFNARTN95E) Wm.a. Buall sy Ansdeides i 2552
WA Buad sAngnse @ 2548

LYIRT) WIARANTTUNIE s Anende@es s 2545

5 weBaing rasaulys 16406000XXXXX };IT"?.%"J?JVT’]Z\IG]TW’]‘??] W0 WEFaRTEININ NATAINEIREULTFIT 2556
WU, e NATAINEIREULTFIT 2556

6 | wiemgadnA FURWYAL9A* | 36099005XXXXX NEIBANERTI9NE s.9. wmaluladzanm sAngdedes i 2549
WA FuaduazBUAR s Anende@es s 2544

wialulat

G



. iaatinsdseanna AU gnSantsAnun
LRl #a - ANA - AT N3 . i
Uszr1uu %NS FINAATUH
7 WNAIIBTINTON ﬁwéqq'ﬁﬁm 350990 14XXXXX Qﬁqamﬂmﬁm'ﬁﬂ M. LRIGEY s Anende@es s 2555
WWLA. Al MRV A B s 2547
el WENNRFART NAVRENAAN 2537
8 WgAnen Feafiu 35705007 XXXXX &;ﬁwmwm’mmﬁé Ph.D. Experimental Friedrich-Schiller University 2559
medicine/Life Sciences | of Jena, Jena, Germany
M. Fumil NI A B s 2546
VRT) WIARANTTUNTIE s Anende@es s 2540
9 HNFIIBIAN ﬁwgﬁﬁ* 35013008XXXXX &;ﬁwmwm’mmﬁé Ph.D. Chemical Biology Imperial College London, UK 2557
MLH. oAl qﬂmqmn‘lwﬁwmﬁﬂ 2547
WU, FopRuardami sAnense e 2543
welulag
10 WNANUATING iNT5798 16799000XXXXX 819798 W0 LRI NWANEIREULTFIT 2557
.. WLWFNARTNITUNIE | HTAVENAELIATS 2550
11 WILANTNY ANFTTH* 36099002XXXXX 81975¢) 4., FAl NAINYIRULTPINT 2562
WLH. LRIGEY NATAINEIREULTFIT 2548
WU, e NATAINEIREULTFIT 2548
12 UNFNITNINIF NHR 16099000XXXXX 819158 14.0. ‘f“mmgﬁ@”m’u NNNANEIRYNAAR 2561
WMWLA. Al NAINYIRULTPIT 2553
.. WIATRANT TN NATAINEIREULTFIT 2548
13 WIEBURE UNILNHT 16001004XXXXX 8197158 4., Al NAINYIRULTPIT 2562
VIRT) WNGFARINITUNIE | HATIVENF LA 2555

vG



. iaanslszanna AT gnSan1sAnun
LRl #a - ANA - AT N3 . i
Uszanan 3NS5 FINFNIUN
14 WNFIIHARLN DRERINEN 14403000XXXXX ’rﬂ’]@"ﬁé Dr.rer.medic. Rerum medicinalium | Charité — Universitatsmedizin 2562
WK, Al NWANEIREULTFIT 2553
WA WeFnaRsnITuUe | $TIVEIAENEANT 2549
15 WIEINUEYY Anane 35304001XXXXX 819798 5.9 LRlGEY NAMVLIRUNTAAN 2553
LA, LRIGHY NAANERENTAAS 2547
W, walulagnisinng NMANeNRNAAR 2539
YNGR
16 mmfn‘éqﬁwé navynyln 36205000XXXXX 819158 WL, Zad NATINLNAENLIFIT 2553
WA 9RBIINEN NANINENRUWLTAIT 2548
17 | wiwenfing Axmans 36303001XXXXX 81975¢) WA Farrrans qﬂmaﬂifﬁwﬁwmﬁﬂ 2562
WLH.. I GHY NUANEIREWLTFIT 2552
WM. 9RBIINEN NANINENRUWLTAIT 2548
18 | wiwsmne ausen” 11899000XXXXX 819798 5.0, WEFEATNITUNNIE | NETANERELIAIT 2556
WU, WEIFEATNITUNNE | NN 2550

TV Ao o
HTELIR) * BIIVTYNIUNAYDUNANTAT

Gg



56

4 H o 4 a v
4. 99AUSENAUIYINUUSEAUNISRATATHRIN (NTSANTIH BFaaNNaANEI) (a18)

| |
a A

nangasuuinfidanesiinisBewinurlfiRnisMifearesiudaniuazainnsg

'
a A

Uszgna lananng nainemuesniafnen e (UgiRedsianmineurdaanaadnmm
Tnaadasineznisunilymilansade (Project-based leaming) fUS WA lASUNELUNNAY B9RiFn
azpasaHIsaUfiRem unlulgmfidedn Simmuingasgfinnng wasvinsmsanduyanln
Tnunau 92119 WRENAU TR ﬁmiﬁﬁnﬁuﬁ’ﬂwmmﬁﬁﬂugﬂu,uwm I % N1FFDL

[ | v

v o ° v ~ )
ﬁ‘igﬂ’lﬂﬂquNELLﬂZWﬂEz m‘j‘mLzmﬂN@N:Wﬂummmﬂﬂ‘jzﬂum‘iﬂmwﬂuLLﬂgﬁLﬁﬂ'mm

4.1 mmsgquwﬂmﬂ’%ﬂugzlmﬂsmumszﬂmﬂamu
411§l swnsnUfiRaulanang sudsurasunain
4.1.2 Badnd 9AVU LALATIRDIIN
413 fimmguazinuziunslnasssfiofiisaresduamiennidand
4.1.4 gwranhaasguasyinesi lnAnu iysonniauazun fatTamlaesned
UIL/NBNN
415 asnsavinsssaniugaula
4.1.6 finuzlunsdnansniuniann iden Anadinssilsrinana
4.2 samn
AAnsANELae Fuil 4
4.3 NITIAIRTUATATTNNDN

v &
@@L@NLQ@WTH 1 ANANISANEA

v [
5. "ll’ﬂﬂq‘l’luﬂLfd‘lf-.l’lﬂ‘uﬂ”li‘l’l’l‘[ﬂi\‘ix‘i’luﬁg’ﬂﬂ’lua@ﬂ

5.1 deduelaeye

nangraiima ARenesSeussAnandeuisidy (365590) iaBaugaAatamung
dnbosz inmng nazuauntaReg lmaisrAderannauleniu wazn1adaugmaliannng
AANENFERS uazIiulf 4 naniafneflans ARefRAmaleRasineATA B uAs
aHNTnIAeN BN NAANENERTE (365492) (3EINTTUINNTINUNLNNTITY A1aYiTide
N1991A929 NNTULANANITAE M58 UuAzNANBNANISATY Tagfanazlavinannddeniy
pmsulauazauain melinisrruanguarasatanseiUinenlnasin Tnedvauiuaniain
Tasssmfigmnsavinaialnnaluazazioafidmun uazlandnnisuazdiniamisinenmans
@i lysanduniniadfuatrlunisiess Bougedessaiunievinide uazinaus

NNGWH@Q%QW@’]LLN%EULNN



57

1939 1N1SANWIBASTY (365492) N1SANNNHLATUNINTIAN N15NARDY 59U5TH

AT FANNLAETULATBAUTIENANITNAGEY  NNTRENIILITUNITATULALNITHIUAUD

5.2 mmgmwamsf%ﬂufg
5.2.1 asnsnideuguarfifenaduesnainiumed dunnisimusdom ns
ponuuLTAg9919 219uHW wAAEN939e nslEandeuAE nandineneandiie
‘mmqmymj@ m‘sﬁm‘mzﬁ‘ﬂyﬂgﬂ LLmﬂﬁﬂa‘:m@mL‘ﬁ'ﬂf"nﬂtymffm Tag
PaUANTITe TNz ANt UTase TN AR HLAZIRITIR WA
5.2.2 ARl Uiy Afuuuumduaing neludesnisanduaas
mslrnoeduanlunisden nsterndne n1sanede ARDAIUITUULLVBINTT
AUW
5.2.3 §IN1TDEREHAITUNNINAEIN1TAIL2197 (A Lﬁuﬁjwmmﬁﬁmwg AIN19D
asuatnyiainnlalassuazasvgnees sinlrnasAiuazniuiii amisn
wasnAnUsznauntsinanegiaiaauaniala dyadnawduazfinons
o Tuaues iwﬁy’aﬁﬁﬁmmfmw’%uﬁfumiLLﬁyﬂfymmWﬁwﬁﬂ
5.2.4 §A9HATIn IUe9581UITUN1TYINAT Y Tﬁ/ﬂqmﬁqﬁmﬁumﬂwﬁm:

1 o ! o v P 1
AouApInantsITeiein i TyUsy lerimasausan

5.3 2A9INT
Uil 4 nrenisnelans
5.4 TRIRNRUILAR

6 iHIufn

5.5 ANSLOISYNNTS
5.5.1 AAnAans19159ENEN wazBEewinesddeanaNaTasTe
5.5.2 a1aasfiEnEn iz nunaeanBuningeddy dnquaran
Fumaunnaininnm ﬂﬂ’ﬁ‘i’m‘mﬂ"ﬂyﬂﬁjﬂ ﬂfl‘sﬁmﬁqzﬁumuﬂﬂmgmﬁ s laad
Finunzan iR lengsdmian
5.5.3 ﬁﬁmv‘iflmﬂéf@?mﬁ@Lmﬂmmm‘séﬁﬁﬂm
5.5.4 mmﬁéﬁﬁ%ﬂm@me'ﬂ,%mwmuﬁfymﬁ werasiian dullans
gﬂLmuﬁmmzﬁmmmm%mﬁLwaéﬁmum
5.5.5 81915873 nERanson AR iuren lunnseeseulnan Teynfie

YRR AR T TN LA AN N BINHASE



58

s A o/ a)l yza o/ 0 A o/ o/ ! a
5.5.6 819198UAnEgnAaiFuaf iilan Snn19vinaee uasmiuausass

aa (UuNDRnerR159n19ANL1 [ULan

5.6 NerUIRNITUTTIHUNR
matszidunninmaeslnsenddy 1 2 aou fil
5.6.1 Aaunansfiass e dasfunalngaiensaitinuuazmis
an91asfUEnEg9n An Az 888z 60
5.5.2 @mﬂﬂWﬁﬂdﬂﬂﬁNﬂuﬂfyﬂﬂﬁLﬂislﬂ"lﬂl,ﬁﬂlﬁ Uszifiuna A e NI suNISany
TasssnATeRminin Az T88RY 40
Mssmaunantaaey ilnnom fil
S SRR duiinels  watsz@nfiazunusanlisinansnsas 70

U PH1T Tudusinals  wavsufudazuunsandinaisasas 70



59

P a il < a
NRNIAN 4 Nﬂﬂ"lil,if—.lug ﬂ@ﬁ!ﬂﬁﬂ"lsﬂ@u LAZNISUSSLHUNAR

1. msﬁ’mmqmﬁﬂumzﬁmuﬁmﬁﬁm

ATIANHMUE nmgwéw‘%@ﬁ@ﬂssmmﬁﬁm

Wi
1. P fAnnsdanisBenniaaeulunguirines3inaesunanends uazaeizanig o
YARNAN ndngaa 1 s snfleudsidy SelniarenunandndnsomNyARnaNAmEITax

AUT1EATTUATUARLAYITN HIRNITHUEUBIMMN 1159119 UN a0 LTUAW wanaInilded
AanssniaBanangmsfiaziunisimmnyadnnniniuaRaumanendensien nmnnsv
¥ a dld | Q/A a o/ dl
ADNZINNANININRAINEBLTTEY N3 1AINTTHIBINNIANEI A LAz ADIZ AL g
! a dld a2 zdl ! a dl y a2 a 2 s !
ANHENTIA LAZYARNAMNTINNZEN 1 A9NTINARUAENYARNATNYBINMINEIRYYTD
Ansy 1w fanssudguilme Rsfve Jadndve e AT dNN1A1992 waLnDNaDN

s o a A A ¥ A ¥ a a ytﬂl A H !
A AvHeAny adailies narfiedeTn Hacawmnanenes biflesinduuaziinlans

WU HANSURATBLADAUIBILATHEY

2. ATUFUNIN

A 8/ P ' a o S a ./ a '
finnsdanis@aunisaeuiungudrinus3inresuniineds uazsnedsinie 7 u
WaNgns 1n Faain1sfivauaznisesntiainie nalnniedaafiaesisa daaiids
TN Bondepandnsiogesssnend Tuaisewninnasaneendindi Auanend
= a a & 8 A o o ¥ Yo Yo
Faupfluaznisifinnzds Sefinnsapaunsndnanysinugun W iuy Feuuarasisauiy
grinlunisdanisguaminiuydn naunisdanisBaunisaauiusiedsn n1sdnri
TAT9N19AMHAILEEHFIN N LA HANTTHAN Ve AuNNAnandauaszRAn 39
=S o/ ¥ Adl Aﬂy ' = * yﬂ/ yd Aﬂl 9/Q yd a o
fensdnanimuinasnfiiasneganinuazn19Beug oy By e lviidaduydqaide

aa
WRSHUINTNIR

3. AU

FUVREMN

finsdaniadeunisaenlungadrinesdinuasn quimnisnaesmanends Goinisg
sanunandndnsoinmgunisnninduyden Tnanmisnsaalusiednfiqanunan
ANEOILNNALAANDENTIAINNLATFU AN INTdRvinde n1adavinlasintafiay
Tudenunyimusssn sanlldsfansanfiauadunndneozaaudnine falusziy
unAnEdauarsTAUAny e iandugiamanudeunoinuasfaUs inusaan uaz

5ITHEF ARDATUADIAN AT ENTBIAY




60

i ¥4 =4 L 4
2.N@ﬂWﬁﬂ'l‘ilf%f:lugﬁﬂﬁﬂwzwmwaﬂgmi (Program Learning Outcomes :PLOs)

PLO

' 1 v o
ﬂ@igﬂﬁmsﬂ@uﬁ?ﬁwwmms

a ¥
LIBUT
U

ﬂaqwﬁﬂﬂsﬂs:Lﬁuwa

PLO 171381
a18130l%
AEalunig
Aoanslnasng

As2@nsnN

1. §AR9NITHNNTELBUNNTHaUT A
;;L%ﬂufgﬁﬁ@ﬂﬁwmﬁﬁ@mmm
ﬂfﬁ"f%ﬂfmfmﬂlwgﬂﬁym fangau
s aupslaseend inue
N19n1E7 AR DA TT9N1TS

ANFYA NTBU N

1. ﬂﬁzLa‘flummgwwz’i’ﬂmmﬁsfﬁsfumﬁ%@mi
2. U NEZNNT NN IHRD ATV A E9IE e uLaY
FINNITHNFHDHN VI THIAND LN

3. ey ARNNTWIHNNTREENS

PLO2 #1384
RERERAL

waluladen

1
aa o =

AAVTAN NS
FUANLA
AATNLNVDY A

1 [

DYNFNYIU

1. §ARaNIINNNTBLUNNTIEUT A
yEeudTanalsmaluladhunns
VN

2. AnUALTA A sseLUENEN T
naspnfanisismalulad bides
Useleani

3. unfiapY9NTEANENT ART Wl
B33nUsra1Tunarn1svinen iy
BUAS

4. Wy Bensiiauaua AT eya
Tnatrmabilad uguuuunne o T

1 ~ A Vv 1 o
28NN RNTN N LRSI

1. dazfiuanagdendumabilad il i anuazsn i
WAV

2. dazi@nannangnaesiunis iy ssaumALa:
welilafinnsdems Wemsfnuuasdunraoyavde
ﬁm‘mﬁﬂ”@:ﬂ@

5. Uszl i nuza mWanTauna do uazmalulad
(Information, Media and Techndlogy Skills) 15z neu A98 119
SNWUENTEUF (nformation Literocy) WAz Nag W wivEe

(Media Literacy

PLO 3 &JL%u
N1H 190
TAN198I 0
AL 98
AMBITHURE

FIYTIIN

1. §PRANTINNTBELRMTAEIT 1
Gfﬁyg; Bemanlamies L%ﬁ?@;gﬁ'u @g'
Tudspamy dmusgan nadunng
U35879 WWaRA A AVA Y N19YIN
AanganbauEen uazRansss 269
NN1de1d 8 (Activity Bosed
Education)

2. dnfiansanbiyidenspsaoug
114 G;”qu‘g AW (Health Literacy)
mﬂm@ugmqﬁmﬁmm (Social
Literacy) A31H 58 U ;;;’W’Ncg’lu

[IWIARDH  (Environmental Literacy)

1. UssifiungRinssnmsiiamsonbdnBon nssenen
NAEHg NMIBAUTELULNGNIATI L ARA

2. UFZIHBAMHIDUTNNA UG ANIN (Hedlth Literacy)

m’lm@ugm\ﬁmuﬁmu (Social Literacy) AINNTBUG
NWNATURILIARDN  (Environmental Literacy) hagMITN

ﬁ@ugmqmumi@u (Financial Literacy)

[ [ § v

3. Uszillungfnssuvinwennesdenuildufduiusiu
AU (Soft skill) waznsemlunisideny




61

PLO

3 ] v o
ﬂaqwﬁﬂqsﬂ@uﬁTﬁwwuﬂﬂﬂs

- v
LIEUG
a

ﬂaqwﬁﬂﬂsﬂs:Lﬁuwa

LA mqmgugmmymmi@u
(Financial Literacy) Gfugmmmmmi
U988 UM R T d Ay T‘lﬁymm‘g
aumdubAanszumnIsAn way
N@uwmmmﬁé BeuArinuslae
Toaniunisos A1inguln
FAnUardnTueayBou 5987
ANITOEUBUNIA A HA1TTANTS
oy D T WETA
3, Uszifnanndnemdlaswmdifin
nAnAmeNyEebing

Lm‘ﬁfiymﬂmmw,m

PLO 45 \3 84
FAINITOVINNTN
1 o Wdl
AT UK DU
LAZLAANBDN
ARttt
AaaN Ll W
=1 dld
WAL a9
GRGIRE TR

Faanmauay

Fapnlan

1. §AAaNTINNT B BN 1THEWT
y3041n19AH g1 T TunA9vin
Aansaulasenafidnlsslumine
Fapnuazanaingm (Community
Based Learning) A avinliifianis
ynamsaniann e

2. APRANTTHMNIE UM IFEWT
navinemmilsdia Tneetunng
AR AN TR ITHIAE
pazintun A IuaTANNER DY
PBBNANEOT AT BIR AN el
Taendunia@ens Tgymdugm
(Problem Based Education) 910 &H
WebiAanszUaNnsAnTia5a
il TaunToymlneseasnsassn

(Creative Thinking)

1, Uaz i Ny IRNUAL N1 E BUg BH T TaY
(Sodial and Cross-Cutturdl Skils) Tagimnsnngyinamaisedia
Tugmaimafioais rrnsuR sreumed

2. Yszifiwinueunnsdmansn Lm:mﬂmyﬂfym@ﬁm
79198590 TngenizlssiuTeynmaen FUAN
RUIAADH WATTHY

3. Ussifiuannnisazanin n190fiUas uazns

HUAUBLUIAR

PLO 5 ﬁEL%?;Iu

NTH1T9 0

1. 9afanTIuNNTEENgs ULy

UssenauazlfTAnns g 3 e

UIiRNANS g LI N

1. NMSFBULLUUSIY




62

L4 H 9}0/ L4 a
PLO ARYNENTNBRATIAMUINAS NRYNENITUTTLIRUNS
a 4
L3RINS
Y
8 % U 1 9| & Inalsnagnonisaenuuy | 2. MeseULULS R

MANNIAS
&
WNUFIUNI9
s
ANYTATANS

uazdAdiln

HENNENT 123 NRUAYW NNSANEN
AREALEY NMTaAUTETaH T
UanfudnAnuazaenanAagun
éﬁuimmwﬁmﬂuwﬁﬁ%uﬁﬁu 15

0 = &
Wqﬁ’]ilﬂ’]u‘lﬂﬁﬂﬂ‘gﬂ BN

3. mMsseULLLLNEN

4. Wqﬁﬂﬁiumﬁﬁﬁquéqﬂu%uﬁw

5. ﬂ’l’iﬂﬂumfmg’ifmﬂﬁm (comprehensive)

6. LNDAT N3 I AZUHHLLIULLST S ATANIN (rubric

score)

PLO 6 K38
F1H190
AAnINDIA
ﬂQﬂ34§ﬁ
Vina e naw

FoAaduay

|
=

L4

A1 ® SN
dl v
Azaeslugn

o L4
Tanaa T
wazil 5Tty
NT9N W WA

Aaaln

o/ dl

1. 9AfaNTINN1TF8UNITEDUT

aaeBN g FeuiinuznsBoug
v 1 1 dl dI v
AEANIeIBENIRaLled ey
AANITAUIAULEI AL ANTITRS
B8N AUAIN (Growth mindset)
¥ SO o o
Tnelranunisaluddndszdndu
w3ansdiAnuifiensiiniuiy
AUNAR
2. sasBnyEau Fuau 39T
ANET TRt uasasy dasiu
Ty AT U UARDILATAIAN
wleTaunna@aanaunsun ey
DY NHTWHTIA
3. gaasu iy Fauiuwafanas
\WuU92neUNIg (Entrepreneurs
mindset) Tne fr nsruannisA g
2anLUY (Design Thinking) tunas
AN sun Ty fifiszull
JUULER9AR UL (Prototype) 7
Wasinidninieanssdin

152497199

1. UssUANNIUATNEANIINNITE LU ARBATI YD

=
WiaE
U
2. U5zl NINNITIATITN ANBLA BN1TR M WINTS
~ v
Bengupeemapauasiunatsznauniniuewan
3. Ussifiupnnguasinfnrnudugaznauns

v P v

4. U2 RNaNMITNUHWAT WEFIANRILae i
AHTNKUSENBUNTS UAY NIELINTAABNEDNLLL
(Design Thinking)
5. dszliuannnasenanfin NMIafilse uarnTHIaTe

WA A

PLO 7 pi38iu
a1N90 1Y

4
Wwassiauas

UHURUA

1. 4AR9NTINNITELUINAN B

v
a va A

LLN:‘VTﬂ‘Hng]‘LI FINTINHUTTULAS

v 1
=

NNELRNIZATUALAYI2BINY

b

Foafl Ty doudaausanlnely

Uazifiupnugyineelfjifinieen
1. nMaeeUyinEwlf iR
2. MaFauLUULInlan

3. NMNFEBULLUUSIY




63

-4 1 v o 4 a
PLO ﬂﬂﬁp’lﬁﬂﬁ‘iﬂ@u‘ﬁ?ﬁwwuﬁﬂﬂi NRYNENITUTTLIRUNS
a v
LSEIUS
U
! v o/ (3 o/ o/
Rl anabt, ARYNTNITNBUUUUNTNNEIU | 4. NMIEBLULLERIE
FATNRSNI YW NISH1TM NISANYA | 5. Wqﬁﬂ‘i‘mﬂﬁ‘iﬁNQH‘?‘JNTH%‘LAL%%M
= = ¥ = a oo ¥ .
Fueiln ATTUINNT N1TRSHBUUR 115 | 6. NIFRBLANNGIILLBA (comprehensive)

rgneavinErlusinig 8n1s
AuAnuazdaueey aLiEIfy
wiesleansamaladugad

o % i

NUANLATHTNTINTITRLIAN

P’ v [ o
7. Lﬂmmmﬁfwmummmmmwmuqmmw

PLO8 i3
ATHNTOAMN
FUNRVDY
doyyguan
AUINLURY
LEUBULUD
ysunlalag

Tann159N9

Fouaiiln

v a

1. ¥afianganniaidonglaain
WIAEURAINIIN 11 N19iEeug
nsdAnY1I2eIdy nIgaaIn
aunsle N13ANEIANEAMEILAE
a1gnaanIngunyaulngnis
dnauansiniudsuieadlae
MUsIAUF A n19FNNUI
uAnAEIAIINS N19YN9E9%

WaaagUiHemn

U N E AN AR 2T AN
unfann

1. NMFEaULULILTY

2. MARBULLUAFIIE

3. MANEUKULLINILAN

4. wefinssmaRaaan G

5. ﬂ’]’iﬂm_lm’mg’ﬁ'mﬁ@ﬂ (comprehensive)

6. LﬂwﬁmﬁﬁmnmmmuLLﬁaﬁzﬁuQﬂmqw

7. MaEEIIG e N e Bai s

PLO 9 Q;L%EIIA
NIHITD
ADNULL
UIRNNTTHYIN
ArEnang
NFLUIHNTT
ARLT
ADNULL LAY
T
N95UIUNT
FUNNTUAT
N15iaue
waRnLie
NNTWENIN

o

1. dnAanaannIaiEensTi v Een
Yo ’Tﬂ’]ﬁﬂ’)’]ﬂfgﬂﬂﬂiﬂm'}m
51838 AN YTl ua zAE BN
A3 NTIIAUHIAARINATZLANNNT
AREIBaNLULY (Design Thinking)
aaenisyeiuiis e in
widpulaauaddnasina q Tu
Ju Luvpeelase91w (Project
Based Education) o1 @ 8 @ 9 U
frmﬂLmuué’mﬂﬁmﬁm@ﬂ@wé@g
Uselemmilan

2. ¥pfiangannigideuglnein
éL%ﬂuﬂ‘i&ﬂﬂ@ﬁ%ﬂ'ﬂ’TNé’Lﬁ@L@Tu’rﬂ
wuaRanani1sTanis oy vn

(Problem-based learning) 97111115

1. Ussfinsinued l N s Uann92eemIAREeanuUL
Usznaunay 113 waladaynn nastmuaTeywaiv
FAaw MTTANANHAANITNINANLLLTIA DN Uas
NIVIAEDL

2. Uszifinnadns a3 augnninszn1aidenguas
WIANTTH (4Cs) Usznoumay NMSAABLATIZN (Criticd
Thinking) 11 5Ra®19 (Communication) 115391 & 8
(Collaboration) LAy PHARNWHTIA (Creativity)

5. nnalalangvidetymannyum

4. ﬂﬁiT@TT@wﬁw%@ﬂiywﬁﬂ@aﬁwu

5. uaenIaun T iymm’%mmqﬁmﬁ AT g
nalransgmMduaiielnegEen

6. Lm_luzmummmmﬁm@?@@’m@ﬁ@iqufﬁyﬁqwﬁﬂ

7. USRS EWAR

8. SR ssnsmin sy T e




64

PLO

3 ] v o
ﬂaqwﬁﬂqsﬂ@uﬁTﬁwwuﬂﬂﬂs

- v
LIEUG
a

ﬂaqwﬁﬂﬂsﬂs:Lﬁuwa

S aauaanA Ny N1551
ququﬁmﬁmmqﬁu AN3AIAN
JEYn191nguEn NITEUBLNT
N19n19 4N ey 91 NITLEND
wleung M%ﬂ§uaﬁuﬂﬁu§ﬁu%u

3. é’mﬁ@ﬂﬁwmﬂ%ﬂuﬁmsﬁﬁ
Widaulazgnalyzaiingiiie
uniTeymnlanease (Project-based
learning) Lﬁu NITTNUNTH
19504N59H N13HRILINTATY N5
AENUULNIAE N1911A59979
119998 N1INAABY N1TT1EITH
NAN1TI9e

4. dpfanganniadeuging v
ﬂL?ﬂufﬁﬁmqmngzﬁﬂw:
UFtRnansBanfiigusnae
HaATINTLDIAAMHTINEUATT
FHETEANNAN1INITDIANHTY
NILUIUNTTAALTIDDN LY U
(Design thinking) L°hl’u ﬂ”l‘m‘;”l\‘l
ARLUUNAAS T LAz UEN1S
(Prototype) N158 8N LU U LTI
uwlevng dauen1Teenwuy
FITHBYNIFINETIA

5. é’mﬁ@ﬂiimﬂﬁﬁl,%ﬂuﬁgphuﬂﬁ‘a

o o

FIABINITVTININIZTIATENS

U TRENAITIHAUNNILIIUANY
dld ! p=} o/ o/

7 AfdANIINTd e UNangns

PIDNNNUNITITEAIYNITANE

gy

9. NMFUTLRUFULEY (Self assessment)

10. Lﬂm""ﬂﬂ’]‘isf‘lﬂ ﬂZZLLH‘LALL‘IJULLUQ‘izﬁ‘LJQM’]W




] ' 4 v o o
mswmem’mL%@uTmszmmmmwﬁmsl,%ﬂugﬁmwmwmwangws (PLO)

v
Namsf%ﬂugumf‘mmaﬂ

¥
Nﬂﬂ”lﬂ%fdugﬂﬁ’ﬁﬂﬂ’mﬂ

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

PLO7

PLO8

PLO9

1.AMGITH I3UGTTH

(1) fprmndnyny uazinAnEIN 9385391 11 T8N inNEAn

2) sszinuazafiniuaonmdning

T )
o £ A

(3) ANTWANBANAAG UAYATIANIDIAUBIUATHEN

(4) faserauardriinansnao: Wunadlsdiignanesssons

NIRYRR

4

2.A7NS
U

A4 o

(1) fAonuguazanenlafisafiundnmsuaznguiiiadnyuilamiidne

(2) FHNTORARNATIHANWINNAING WAZFAYTING HUMINANITD
FeREfiFnu e daiunswas sl sz lananssnunes

waliladlna o

£

7T p i P A
(3) MIH1TNYIDNNITANNFTANEITUAING FNERTEN ] Aifeaues

3. yneznedygyn

o a ! o a 3 a ¥ s a
(1) ANnNHEN19AREENHTANTYIM AALLILUAIATIN ARFTNNTIALAYAR

peniingzuy

7 ¥ ——— —
(2) ansesedmn smialszgnaANNginey wasmstesedle

winzaNiunsun T inegnamsnan

(3) FIHTITORUAN F9UTIN FANYT FATIZN meqﬂﬂiuﬁuﬁmwmﬁﬂwﬁu

ﬂ"lﬁLLﬂﬁi}J‘lﬂ’l’ﬂﬂ’]\iﬂ’i’l\‘iﬂ’iﬁﬂ

(4) TsuszaunsamenaUfminmusamebislunisundaymilaeens

[SZENPAREY

4. ﬁﬂﬁzﬂ?ﬁﬂﬁﬂﬁuﬁ‘i%ﬂ?’mq AARUAZAINHILRAZAY

G9



Namﬂ‘%ﬂugum‘?mmﬁ’ﬂ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO7 PLO8 PLO9
(1) Ragueduieia v v v v
(2) FHNTOINFUALUAAI AN AR NN U AEUD NNz N v v v v v
AN UNLYINTIUAZ AT URRTEL
(3) fanazaansiiupiuazynns aunsnusdaendugEulamsnzay v v v
vinoms iiuinlnegnsflidaszandam
(4) fAnssURRATELNMIRAIINSEEugamiesLasAT B natunniios v
(5) finuzlunisdniugan b Tamsssw v v v v v
5. vinuzlunsiiaste ey nsiesns uaznstnnalulad
ATRHNA
(1) iz Tunnstnadssdafidsudnifiogluiagimanisisndifons v v v v v
Aunslaanamanauazma biladfeasedar@naninuazgnivi
(2) aunsaun oy tnelansaummeadinaan s aena i v v
Uszgnalalunnsiiindinuasuniomiifsiresesninsenssn
(3) Avinbzansleniunlunsfeastunguemmannmans (noend v v v v
Usr@nsnn
6.quNFUNIN
fanmg AosunlauazsuBsunniAaseaRaTiAnn Aalzuas v v
TusITHN
7.ﬁ'ﬂﬂzmsé\1m"?uqﬂmmmzﬁ'ﬁumqﬂﬁﬂmw
(1) AguiideiiaLaBunnnITguasnEganIn v v
(2) STaRAARNAW AN AN v v v v v v

99



[ v [
WHRALAAINITNTLITLAMHIURATBUNINTFIRNANSLILNFIINWANGAT (PLO) §NTzUINIAYT (Curriculum Mapping)

Fa3U

ﬂqua"lf’l/‘iﬁ’ﬁ?)%ﬁ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
nuIFATANEINA
néunqu
001101 e e ddnlesyend o
001102 AE eBFEINIg ®
ATEIEIN HATNSL
001103 R oqu o
Finsza194
AEFIngEiens
001104 , ‘ o
Now1s
NEIBINGEINENTT ®
001205 Aasn9BArnnsuay
AYIHENW
naumalulagiuaznis
AONNS
HARININ
Ml luladinein ®
002101 .
YARAYIA
002102 ANNRRIAVINAAN A ® ®
néuﬁ’nm%’m
GUVREIFNERS N33ANTS ®
003101 i
bigl)
003102 NISNNUIVINEZWRZNTT ® ®

L9



naNAY/sWaRIT Tadyn PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLOO
BEUIARBATIRN
BN UATIAF
003203 o ® ® ®
NN
N159ANTTHVNTIN
003204 . . o o
AUINADN UWATYNTY
NTLUIUNITAALTY ® ®
003305 panuuugniaiu
yUsTNBUN1SY AR
UFINITAITNTY
003306 L o o o ® o
UINNTTNNGIBTN
RHIATLNRNIE
nanda/siadun Fas18321
! o d’l =
nqmmwugﬁm’m%w
2 4
- FENUFWINEAERT
LS AHAFAINAS
241111 AHAANFAT 1 ® ®
243101 FaAngnvialu
- i, @ @
FBINUFIHRNIEATN
146200 AENSsnaEie
s ® .
INNUTEAIALRANIE
242103 Wi uaziafiduyias ° °
242111 A BARNAULaZNNS
@ @ @

89



Fa3U

ngaAn/sAREN PLOT | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLOQ
ﬂ‘i:gm@?
242120 AEALATZB BN
@ @ @
361101 9aTIANYI9 [
) @ @ @
ﬂqsﬁmmﬂ
- Jrnenuenu
365120 i anawasiivened
o o ]
\HAR
365121 WANNITUVBIBILAL
@ @ @
365223 Fuaiiuarmans
: [ @ [ @
365224 LAFENH D AN 1IN TILAR
o @ @ @
365240 WARAURURNISND
y 5 ® ® o ®
Fa3nan
365260 WHUUD RGN BIUTUINTS
i @ @
365261 nalnysiuaiiaaslsn
@ @ @
365270 Faedmalulat P
365330 PRI N WLBIT LA
w o o o ® o ® o
365341 WANANNSINNZR LIRS
[ [ @ [ ] [
365342 NUEAFINTIH
) @ @
365351 N
@ o o @ o
FITHER
365362 ZARYBINIIZLASYA
@ @ ®

ARNTLALL

69



ngaAn/sAREN e PLOT | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLOQ
365380 mﬁmuﬁﬁqwmmﬂm ® ®
365381 l/lﬂﬁsl‘?.:ﬂ’ﬁﬂ?iﬁﬂ%ﬂ ® °
IgIFARTAY
ATHIBING Y
365390 CEBMRLRET! P P P ® P P
365443 ﬂ’l‘jﬂ’ﬁumvjfﬂmﬂf]ﬁ’ﬁﬂﬁ ® P P
nEuATgeEn
365491 NHNUN o o o o ® ®
365492 nafnudaTy P P P ° P ° P °
365493 ANTRNTH P P P ® ® ® P P
365494 anfiafnun P P P ® ® ® P P
FynanFan
365331 ﬂ%ﬁNLﬁuﬁ;ﬂﬁ:ﬂ@Uﬂ’ﬁ ® ® ® ® ® ®
URTHIANTINIBITUAR
365332 FARYDIFINIITUATNT P ® ® ® P
Hongdu
365333 Fuadizalnauinig ® ® ®
365334 BONITRUNAANTATNN P ® ®
NITUNNIE
365336 waluladlafing ° ° °
365430 Tnmuiugeansuazlngm ® ° ° ®

Aluainga

OL



ngaAn/sAREN e PLOT | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLOQ
365435 NARAAN AN R AN
LT . .
Bagn@aad
365437 FadnisAvnuaznng
o ] @
ARNNIRINTY
365438 RedngBezaainaznig
ﬂ o [ ] @
KGPAACN!
365439 FUANYBILIBTRTIDN
@ @ @ @
s ananin
mmﬁm/wﬁ’ngmﬁu
365210 Fopiidasn
[ @ [
365211 Fuainisunmeidasn
@ @ @
365212 FUARNLTIN
o [ @ [
365215 Faaiialy
@ @ @
365216 AN TAANAY
v [ @ @
WHeide
365217 FaefuarEidvenluena
) @ @ @
365218 Foadn1sANINNgIN
o @ [ ]
365219 Fuainisunnesia
o ® o

LL



72

v
m'a%mf—maﬂ'ﬁf%ﬂuguWﬁ‘wmml

1. AMGTTN 938FITN
(1) Hpowndoyny wazinnmoIan 9385338 N1 lEunsiingas
(2) mszmmnuazariiniwaaning

o £ !
(3) LATNANBFANAPE Lm:@mmmmmmm:@ﬁu

(4) fAnerauazdriinansnaoy Wwnadesidauanesdny

”
2. AN

(1) firnsguazannsenlafsadundnnisuasvauiitdAnhusdaniifnen

(2) FHEORARNHATTHAIIVATINTS WA ATTHS AN BRI AT

AR dafiunauRsulauazanlananszureamabilad i o

| v

P2 o LY, ¢ ! !
(3) @NNTOYTIUINTTANHSTANENTUAMNS (WM aRsEY 9 TiAeaYe

3. Nnwznedy gy
(1) SVnezn19Anee9iianTiy o AALULBIATIN AARSNATIA
wazAnagaiuszuy
(2) AIHFAATIATEy ﬁquﬁy’mﬁzf;ﬂﬁmwfgﬁﬂm waznalenadle
mmmuﬁmwLLhyﬁfymeﬁyijmmzzm
(3) MNNTORUAN TIU9 P AaTIzn LLZ\]Z’N’E‘U‘U%Lﬁuﬁiyﬁ’nﬁﬂ?%efuﬂ’ﬁ

v L3
LLﬂﬂi‘g‘lﬁ’]ﬂﬂWﬁﬂi’Nﬂ‘ﬁﬂ

(4) Tlszaumsamenadfiasmnueoss snsunTapninesnassnas

4. FinUzAINANRNESE MY ARRLAT ANNSLRRTEL
(1) Sy duriena
(2) mmﬁmfméffsLL@:LLﬂmmmﬁﬂLﬁuwgﬂmﬁgﬁLLﬂmqmﬁu@ﬂ'Nmmmmm
UnLALaZAHFLURAYEL
(3) finnzasiiugriuasgen asnsaUsusafurBulamsnzan i
uitnlasgnefuszansnm

(4) FAMNSURAYDUNITWENHINISTEYUINIAULBILALIETNDLIAD LD
U

(5) ﬁﬁﬂw:Tumﬁﬁ'wLﬁu%ﬁmfuwmf"muﬁﬁu

L4 P ! 4
5. inwrlun1siaszmidedaiee nsiaans uaznisimnaluladasaume
(1) Syinueharstnesadleiiduidenbalagimemahemdifes sty

ansanmeuazalulagdamsssniiusyAnEnmuar g



73

(2) mm‘mLLﬂaTﬂﬂ’iymeTﬁmmumm/mmﬁmﬂmmw%ﬁmﬁﬁ

nlszgnalylunisdil@inuazunlgmiilifea 199 9as9as3a

o/

(3) finwznislenten lunisdeansiungrawainrans inageliusz@nanmn

6. YUNIUNTN
A v v ¥ | ¢ o
finang mnnlauazanUBeuamANIBIFNaRsTiRnY AadsuazImuETIH
7. INEENITRIATNFINTWURE NN ARNAIN
(1) AR AATHADN T UATNEF LN

(2) AHNTONILARNA TN ABE WA AN



74

RNIOT 5 RANLNRT IRA1SUSZIRRNARRS

o v o
1. ﬂgixl‘ﬁﬂUW%ﬁW@ﬂLﬂm‘?’l?uﬂ’ﬁTﬂixﬂU ASHUHR

AMTANALAZNITRIETNITANEITIR U TN AUNAANYIRENZLET 2R ANSANEA

FLAUUIYYI9T W.A. 2561

2. NFTUINNTITVIURBUNIATFIUNARNNEDIRAR
i an Qs ''o [~1
2.1 msmuﬂfaummsgfmuaﬂ'm%ﬂugﬂmzuﬂmmfumm@msﬁﬂm
ﬁmumsfmzuumﬁmumuwaéfqu%mm’%ﬁugﬂmﬁﬁmLﬁumumﬁwmﬁzuumimzﬁu

@mmWﬂfmTuﬂmﬂmxﬁ%mmﬁqmwLmsf@mqﬁuﬁmmwmﬁﬁﬂ@i’qLﬁumﬁwmﬁqmﬁqu%
%ﬂI?;J‘U‘j?.:l,ﬁuﬂﬁiluﬂﬂ@zm@\‘]ﬂ’]NW?Q@?’J‘V’N@UT@

2.1.1 Twmmwme@ffmﬁwﬂfrﬁhuﬁumnﬂﬁmﬁmLﬁ@m‘jmmﬂu

2.1.2 9AANNTINNITNIREDU Lﬁ@qumq@ﬂ@umﬁT‘MmLLuume%m’%mwmu

yd
VDI
° a =4 dl % o id %Yo N dl o

2.1.3 mifmmmmmummmmmu?m@ﬂﬂumﬂ@efwmmm WalsuNInTgId

ADHDU

2.1.4 87197158 S URATBUNANGATU T2 NNVDFDUYBIUARLINHATINNFDAARBITTL

o A 1 A v - 1

mflmuwmmummmmawugmﬁu

2.1.5 nranauaau sy Aus193En Ine Iran U il s AN s NN N1 A e kT AU

3783%1 HADEZNTINNITRINTIAMN ANz ENDDIaaa U TR LA TN LNN 1S

FANTIBYUNITAEN Lavin1UsuiuasaulngAtIENTINANS

2.1.6 NINEBUNIAIIHNANTTE NS [WszAUTeRr Ay uijuazUfiRn s

FRUNTUDITVIEFEITINNRA AN1TRINTRIAITNADAARDIUDILATDINDTALAL

UiZLﬁuN@ﬂ’]‘a‘lﬁiﬁu; FANTINAITUIDINR
U

¥
s an 5 &
2.2 NINIUFBUNIATFIUNANITLTLUINAIIINHAIAFUFTIN1TANEA
NNININFBUNIATFINHANSBEUFaIRARGEaN15ANE RN g n19R Anx
HAFNGNS un1sUsznauennessiudnos1naiies uazdinad anwmwid 5ol g9

ATTUIUNITEEUNITRBULATNANGATDYNABLHDY



75

i °o & [
3. INUNNITHNFINTANWINTHAING S

1. Bausnedran AsuanangasuarSenlvansaneisniu uasluisedninlnsy
8N¥3 | ¥300NY35 P

2. nangrsUigyeynes 4 4 dEanisfinenlainen 6 nMAntsANEING F1M3uNI9

= 2 & . A o o a = :

amndawdsufinnaiuaiuney 14 nanisfinend dmsunisamadenEeuls
<
WWINLaN

3. NMIRBUNIUANHINNEIEINGEANLTENANNINERY

4. fp1rAUINRTANIRRYAREANAN NS (BN 2.00

5. nfluszdovfgaiunis@urdaiussaulatunniinands wasduluannom
maddanisfneinnrangasinliametsfudndenisinuinunangsauly

1 v

AN ALUNIINMANEINELET AIANITANEITEAULIYY6T WA 2561



76

NN 6 NITWRRIAHIFITY

1. MSLAZENNISAMS LRI 9N
o & i ! ¥ ¥ a a o A YA ¥
1.1 funnenanss maynauassenllsunsulgafimeassmningndeia g anng
Y ' P ! v ' o 2
wazinlaunenarss altuamuanee fodl
v & o
1.1.1 unuATNfieesenanse tuaniugan@nen
1.1.2 wlpunprasmanends

a

o/ s ¥ o/ a
1.1.3 ’J@]i;lﬂ‘izﬂﬁV"ILL’NZLU”IMN"I?;I%EQWNTTZSW‘;MWNLLHQﬂﬂﬂﬂﬁﬂﬁﬂUquﬁﬁquﬂm’g%

LAURANANY TN

1.2 dnguilmennanss nlusrAuanizeBuamangns 519311 N199ANT5EENNTS

1 ¥
o

NOU ﬁ@ﬂi‘mGI’N‘T‘V]\‘Iﬂ’]ilsfuﬂm::LL@ZiZ‘WJ’N‘W%QEG"Iu‘ﬁLﬁf—.l’mﬂ\‘i
c ! P ] ¥
1.3 fn1suauntigsllaeiianansafifiUseaunisontiuiiass
v 1 v v P ' o 1
1.4 Tm‘jm'ﬁmumummg NS MAENUSZAUN TN RIS NN IS D ULAZNITITE DY

1 ! o v 1 A A &
TSN ﬂ"liﬂ%ﬂﬂk}uﬂ’]uﬂ"ﬁﬁﬂ‘]&l’]mﬂ Anauss @\‘1’1%1’1WQQ’Q”]ﬂWiLLNUJ‘ﬁ’]%WTuﬂ\?ﬂﬂ‘jﬁl’Ns‘] 119

Uszaennedgnnavie lUsemeuazmsanatss e wianaaieisnulszaun1so

v v ' 4
2. NN mmmwgmzwﬂm?mm ATHIFTISE
2.1 ATSNARIVINELNITIANITEIYUNTITNDN N1TIALALNITUSLLAUNS

2.1.1 SARNNUI2UTHABITUYINEEN1TEDY WAEATUSURUNALNBLIRN YWY NE
' =1 A Yo £% ! ! dl dl o

NN199ANITIBUUNITREULALNITUTLRUNA T UEN g a19naLiag e asTuayY

m'mz%ﬂL%@ﬂ@quﬁmidfgﬁuw@ﬂﬁiL’%ﬁugﬂmﬁﬁmfunﬂmu

2.1.2 8197198191590 U 52BN ITUALAINUAEITUNITIANITB Y UNTREUIAY

N1FUSERUNA

A o

< o/ o/ a ¥ a
2.1.3 E’W'ﬁﬂﬁ\‘muﬂ‘wﬂL‘W’B‘W%I‘H’WTT‘IT—_IJT'TWTHT]’]‘J'L%ﬁuﬂqﬁﬂﬂuuﬁmgf‘lfiﬁV’VNNﬂﬂ

ATNATIA BN AL T A ARV NEU AT LA P RS TIL A28

2.2 MeWAMTATINTSHATATTENA AN I
2.2.1 finnaudnainnisnenanst (nsunisineusuuasAnuigeummeanndand
Wemiianugiviuaiuagase
2.2.2 fin1aiTAde NMIRINBIARINg VB TRnTTiannTBaunITReuLAZN1S
WAMIB2D9819758
2.2.3 finAni@ensanstss mgaaulneausdnifiniafnume Tneinwe

NIUNABIIATALARIS



77

224 mmﬁéﬁqmmg ﬁﬂw:@Tmm‘mijﬁﬁfﬂﬁﬁ:ﬂﬂﬁ?ﬂg"fmmu%miﬁmmﬁLm'
AN

2.2.5 Wauazaiua NI dening wilde nameunsg ARENHaInArINS
TuansaasssAumfuas e

2.2.6 AIEAN NIzARUaTHANFTNaNITviIHAI AT RN T

A1915YAATIANIIEINTT



78

dl / L 4
NHIAT 7 NTUTENUARATWNRNG RS
1. ASAINUNINTIN
a ' ‘3 o A o/ a o/ a =
AN1TUAIAIAILNTINAITIURATBUNANGATANYIAIERI TR (Ball) Aody

< < o/ o/ ! o/ =Y o/
INYTFTNATNTTUNNEY N‘VT’T’]VI?;I”I’Z\]ﬂWZLﬁWﬁﬂ’]‘iLﬂﬂﬁ@ﬂ’Zjﬁl‘iTﬁN Tﬂﬂﬁﬂﬁﬁ@ﬂﬂqiﬂﬁﬁqiﬁ@ﬂiq?ﬂ‘j

z N
The

1.1 upndansaanssURareLnangns Tasfiminfidaduquandngns Usulsmvideiaue
Domangmns masaauduinnIsUEmamdngns uinluasnseusnasgiunng@ssiugandne
urRLaznIaasiA M MNITAnEN T ALMAN GRS

1.2 MUNHNITUIAITNANG AT

1.3 4MD19N9HHFUAAYALLAYANITENEDY ANADIALAZLISEAINNT0;

1.4 dpRsariUamNIgSengaaindngnsuaz i

1.5 dAaTULNIT A NADIANE LTINS ae AT asRe

1.6 AATEULULATANHNNITUILEUNANITIANITEEUNT BN

1.7 A1y Anmns LL@?JLLﬂ%fﬂﬂ/in‘lﬂ'T‘jﬁfﬂﬂ’ﬁL%?—_Iuﬂ’ﬁﬂﬂu

1.8 dszfundngranssruunazimanisUssfinlulslunsimumangaaioln
AEARRENTLATIHNADINNTIB LTI
2. Undin

AMZANEIANARSASUINE nAngRsTaafiaziiszuuntsAnauindin nasendaia
n1afnEn uazaaun nAdnanalaroeylatndiaynd sandefinafaninunniidenay

ABINITVEIAIAN F1TNAATLAT

3. {Han

>4 9’0 o =Y

msﬂuuﬂguumms"f&amuuzmuﬁm

v ¥ [ '

3.1 MeAUSnEIAUATINISUATaNT WARAR
311 ATRIITILANFIANT 18T NHINNAIBINT AT URRA LAY SR T1RIND D
19719 ADNAN (NAUN NTANI AN IR T 19UA
3.1.2 fN199AUENI9N15 AL NENIANAEINITLAZUHELIWINIS [BTA6 [PEa19198)
fiUsnE1 Lare19198AUSNYIReInIMNATT N IMAIUSNEA (office hours) e TH
TR T e
3.1.3 ﬁmﬁfiv’mu%mﬁmajmmmﬁﬁLﬁuﬂﬁ:‘[ﬁﬁumﬁﬁmwmﬂ‘mmwmmq L
dI 1 1 = 1 ° 1
FEIHATTANET UNAINIH UASANEIAD FIHTIRIEINILAITNAZAINAD

NFLUIRNITEFEUNTNEN



79

5.1.4 finnsuszifunnnafonelaresi@nnaniaidennisaey vesfiinig Ao
NIBNATURITANA NESayATINTIn1TInuEnIslaefisndganiafne (A
flan1q9iian) Lﬁurz;?}wﬁ%ﬁumﬁ ARBAIUUINANITUTLANAMATNIBING
Tnuanaulndueeyalunisiaminisdausnisiiaunsruaenisesian i
ma i

3.2 NMTaNEInaaIHEAn
nagiinanfianuasdeifinafiunisUszifiulusiedslaainnsafiastudisnsaag
N3zAYANRBUIHNIIDUARDATUAATUHNILAZATNNTU ST NIBIBN9158 TuuARs18AT [n 1%

WnlUa e nnoeLaziin19sfinrAveIde 1M

4. ADANansl
4.1 MM55UB19158 N
ARV FNERS NI USRS T LUUUAZNITANARNITRITN WAL AARDNE19158 A NATH
suflounazmdninoimaessvnanegde Tnefinsimungmuaifesseiansauazuafiatunns
Supnanstinlsvsnanzirguadl nenflavianenesinendeesinnsanasdey fei
411 flg@nnafnunszdulag o niulumandaniaenfidassasnadinos
ANNUA
4.4.2 |WNFUNNTFNANE D WAYMED HNANENAIINATMARBUNNTADY AB
ADINANTEVBIATTIALN memqmﬁﬁ%mmmﬁméqﬁfﬁfﬁﬁﬁu Auinreyu sy

’ﬂ’]@"l‘j?ﬁ;

4.2 MERAINITINIBIAMIANFETHNTIUNY NNSRAIIN LRTNLNIUNANGRS

A AN ARSI LN ST UL URNNS RPN LI AUAN GRS F9T
4.2.1 §atMa19198 R URATIUNANGRT D19198KSURATELIIBAT UATHAEY
UszgnaaninTunisansununisdnnisdeunismon Uasifiuna uazinaony
Furaulunisisnifunanisdeugynaeirmdsaunianiafingg
4.2.2 fin1IWAN19USANNNTAENIBI819158 InefAn N imLEel5ULg9

NF2UIUNITEERNITHEN Lm:m'ﬁﬂ%’uﬂ‘gmﬁ’ﬂqm{fﬁﬁﬂﬁzﬁw%mwMfm"ﬁu

[ ¥ L4
4.3 AISHANAIATITITE LAY
4.3.1 neRiiusnednfinesenfeangiung RiAya @ o yfUseaun19om s
annsUfiivsefanuidaagfve sussensiusedsianizeseuesien

[r 3 %DQTNG



80

4.3.2 N3finannea13g AL ADILNNasmNInandanianisinel lag
8191583 URATDUI18TY L@ RAENTRATIANABINTT NIBNUNIUNEA

L4 ! o L4
N19US LR RNITFDUUDIDIFITE N LA ﬂ‘iiﬁﬁLﬂﬁLﬁi‘gN’]ﬂﬂuLL@’] FINNUBI9798

HABUIHINEATT ULATLANBHANITANIABNABADIZNTIHNNTUSNITNANGAST NIBH

v |
o o o

UsziRnaznavufiduiusiuieefieandyaeuluaedsiug iezeayi@uns
N
433 N15708UAAUAINY UITTIUNANGATIEANDED HINADIZAT NS n

NATAVIHNA LAV A AILAIAIDE NI UN NS

5. NANYNT N1TITUUNITHDY msﬂswﬁusjﬁ%ﬂu
5.1 NaNgMN3 .. FAl

NENgAT MU, Al Hn5AUANN1THIUNTTNATIYARNG] ATHTNNIANEFENELEN
Armue anlasunisoydfneuns andundngasifiasnimiasuinggiuninnsaunuqd
seAugANANEIUIA Tn1sinen 2560 (fladufl 22 n.a. 2563) uazvinnigusulselutn.e.
2564 larinuntrdnsuRRnn AntaAnEaen Tnnsinun 2565 lnsrardimunvaunadngns
uansFudenndneuzresiaafinninazlinsusnndngnaniusneg Taafniadmuananis
L‘%ﬂugﬁmﬂﬁﬁ?}mwﬁﬂqm (Program Learning Outcomes: PLOs) Batafifad

PLOT fiBemans1salsnuntun1sieanslnasneiiuss@nsnm

! ! L7
o/ =l

v v 1% PR o
PLO2 EL%ﬂuﬂquﬁﬂTﬁLWﬂTuiﬂgﬂqﬂﬂﬁ ’NL‘Wﬂﬂ’ﬁﬁ‘uﬂuLL@mLﬂﬁ’]Eﬁﬁ"ﬂﬂNﬂ@ﬂﬂ'NEL‘V]'W]‘H

PLO3 yi38UaNIN1909ANTSTINANIE9I9 NEAEIIHLAYITLTTIN

v 1

=1

PLO4 pi3auaunanyinamsaniugduuasuansaanivnnidnuoiensidunadasifigom
rp9danN euazasanlan

PLO5 n3tiann308u1enannisiugunsinenemansuaziouniiln

PLOB KI3ENEIN1TARAAINBIAAIMN IV NETAIuEn T uazaansiiiiaaresluga
TanAdam uazUsullunsimmnmels

PLO7 yBamanusalneaseslouazUfjifemilifionsestiumansnisdoniln

PLO8 pidsnansnsnaunamgaslaymganmerdauaziauswiansun flnslmdnnis
n9Banilln

PLO9 #{38maNs15a98nLULWIRNTINNI9ATTnAfenszuaunsAnBenanuuuLas Ty

nsrUanNMsAsenstaai lunisanewAnien1simu Nl



5.2 NT19L38RNTITHDH

81

vangmslaiualasasneiianeemangnsfiia N aHEeITnaIHNNS 3N i

1 o v A Pl ! o v
NHIATYIR N vmﬂzgmfmmLuum‘smmﬂmmmmgmﬁ NNB.ATAUA ﬂ‘izﬂﬂﬂ?ﬂﬂ’)fﬂﬁ&l’)ﬂ

AN Y 971495 30 WUALAR UHIATAIRNIE 9T NUIEAALALIHIATEIABNINE 6 NUIsfAn

‘i’J?AL‘ﬂ‘H 127 Bugfin F9R1918

- . NANgATLTULFI WA nangas Uduilgs
NNIATUT INUNHNINTFIHYDY AND.

2560 N.F.2565

1. BTN Tawaanan 30 vasfn 30 wWaEfin 30 wwanfn
MHaRRYRNEYIA [Ty 30 Wi fin 30 wiwanfin
2. NHARTU RN Tuwasna 72 vsosfn 92 wuanfin 91 vuaefin
2.1 nqEATRUgNATIEN 43 wwfin 26 vuagfin

2.1.ﬁmﬁugwﬁwmmﬂm%ummﬁmmm% 24 ke 7 wiafin

2.1.2 %ﬁﬁyugﬁumwwﬁyﬁu 19 e 19 yaeifin

2.2 mjuﬁ’mmﬂ 49 vwagfin 65 W fin
2.2.1 A nantyAu 37 munafin 53 e

2,2,2 Auaniaan 12 Maefin 12 aeifin

3. AHIAITNRBNLES Tuwasnan 6 nuasfin 6 nuaEfin 6 uanfin

4. 5eArTeFulaunasfn (anf) - - -

590 (Muanfn) Tanasnan 120 wagfin 128 wagfin 127 isaefin

~ NRNATUHUNNAN B
9

Waniannlanannisiinguneanenmansuazoni namangaslndnianssanis

BungnogUiuuusasneuas g Bouiiaonaon Tnelnagys naaoUUUNENHET 1@ NTaUAY
nafnEANEREIazaEMaRATNgun B lREnTTiauenE T nevinseeEsgUiiom
dwdunadauluaziufigaiu Meiianamnandinszndymaasndnnismisdaniils nng
ningaaladafanssunnadeug ey @onfiaoeon wu madeugnadiinen nafnunaasemied
uazaEMERRTIUNN BB e TG s oeA U sfudndty medennuaniaen
g e EesgUion

- ngATIHUN AR

dAalvaanleinuzufifnisingiunivinaimansuazduafils nandngaalndn
AansannadeugvinusfiRnaiugnsissUuusaeneuas iy Sensiansan Tnslinagnsnnasen
ULILHENNETY 131 NNTA1EA TNSRNENSZUIUNIST Meaefiaufiin dmsunisdenlnasiufiqean
AatnianleinezdfiRniaenizamidauniiln nmdngasln dafanssunis@euginu:
UFTRAgmnzAEaNAT wu neanEn nsRnEInsTUaNnTT Nl nnsanevenine:
UfiRns fnsRunuasiaeteyafenduirEadiovameiaiugaiiviumisnmanneoilan



82

- ARATISTENAUATABLBAAYING

deaanszynalndnniamdaefiiownymla mmdngasln dnfansaunia@ens
Tne iy Eenalazena lsnanug i aunilaymi (Problem-based learning) 1% At aausan iU
NEATMIAINTHEY NNETZANATTNAR NEtEUBWHIARTHNAUN T M NasuisAaAnTiLeg
A AnaLaBuLans Wletne e ndugra uazdpRansaumsEeng inebEenagne b
g aunTayynlanaads (Project-based leaming) 171 ANSYILMAUIFIONTTH N LANEATE N3
AONULNTHATE NMavilATIT9N9A9E NaVRREN ANISNENTHNAN1ZASE

ReliianannTaneenesAnNgnNEnaiiln nadnges (ndaianssmnisdens el

v v v

= o o a va ad ' ! o i ¥ A o o
W L‘iil‘lﬂﬂiﬂﬂ’l"lﬂ? LRV ﬂ‘]ﬂzﬂﬁu G]ﬂ'i‘i‘lﬂ"ld%’] Lﬂﬂwugﬁuﬂﬁm@ﬂﬂﬂ‘ﬁ'mﬂumﬂ ﬂ'l’m‘gvmx‘i%’) PHVTYVIHNNE

2

mfmﬂmqmﬁtﬁ@ﬂ&iquﬂizmumiﬁm"%ﬁ@@mmu (Design thinking) L°z'm ﬂfrﬁﬂ%’l\wﬁyw,l,uuw@mﬁmeﬁ AL
13114 (Prototype) NMAEBNKLLIESELNE HAUENEEENUWLLEW B WRTNETIA UALTPRaNTIHNS
BHUTNIUNITIIREINTSYINIATIA A8 SUF T AEMA 999N A Uassunng q ifAssand oy
mAngna oAU AdBAensAnENArs

nangasAangmanatodin a1rirdaad lndiuaaniRvasyanfnuduly
AINDBTIFUNIANENR NI 2198 N19ANEITLAUUR QY YImT W.A. 2561 2A28EEINTS
Fondongaidnunduluaiuszideunissoudandonyanaaifdneiusziuganinug
NMANENE NI WiannsEaRenanamn1sAadenlneds R (Inamn) 1asany

FNUFNFRTNITUWNNY HRTINETRY WL

5.3 n9UsLIHRNS
\Wiuuuuinem A = 4.0, B = 3.5,B=3.0,C" =25,C=20,D"=15D=10,F=0, |
= Incomplete, S = Satisfied, U = Unsatisfied tnsennisdmnsaiduluninaedefusniineds
WYIIAENITANEITEAUTUNAANET W.A. 2561 3BIN1TTALANITUSHRUNAN1TANEN
' =Y ¥ a
- NANFYUNUNIANE B
q
Welviiamlandannisiiugmisingimansuazianil namangnslanislssiiv
AaNglae NsEpLLULLTTE NMesEpuLULS A nsseuuuDlnWaT waRnsarnsi aausan b
Ben NTUsTERLUL rubric score fidmanasditmualy §1m5unnsiBauseiuged e nilan
amnsadnseilyninaenannismisgaeilla namangeslynisUssdwineznisiingnm
Taymnann nsapuuuULsiy mMsseuwuLsmie nsaesunuuLInan weRngsunisiiaausan i
1 NIFBUATINGIILEBA (comprehensive) NT9LaINULL rubric score AiFAAUANTIdMWALY uay
maiaera sz Anneesmeshessiunne
- NNATNUNAUGUR
dl ya ¥ o a ova dy a il A ¥ o/ ¥ a
WaniasleinurUfuan1singunnanamansuazgaailn mandnges lannsdsziiv

ANNSINELUURANITAUF NN NaeuinerUjUR nsseuuuulInUa NMsaeuwuulsiy n1s



83

aaULLLE T o RAnganntafiaansanhuiuEen nnsUasEuuy rbric score AN dvuala
dmFunisdoussiugedn inenidnauisodinaznlyninendnnisnasgaaiila n
nangnaly Ussfunnugiinezufifnaenisneen masauinuslfi® nesseuuunuan
nARBULLLSTE NaRBLLULERTY woRnasunafiaaumanhbuEen wasnieUasRn oric score
Admausadidmunl
- ﬂfojuﬁmﬂ‘szgﬂ@?l,l,m@i@ﬂmmmg

Weaansranalandnniamasdamfiiaunitaymila namdngaelenistssfiwinuzns
UszgnaAmgan n1atalangvdedoyni nslnuumisnisundyminsedanaingnigaund
LURBUOINAT AW I nERElAsaRY nELsHRMIL ubric score TiFAEANETI WAL M3
viananasliiUsspArnsesmesuesiuane Terdufigau Meiydsusansonosen
p3AnNgTsEaad R MamdngrslenisUssdneuaIIsaRetaneIA AT AARN Mg
FaUnNANTEUAMNNSAANIFBENUULN T [nFLsaLmMsNe nnsRARIHLISARRNNT NaUssfiy
aznenAn fdwmmuuitasseifuusulala daeniseenuunBiue nistssdumaes (Sef
assessment) N9UAAMULIL rubric score Aidmasmafidmunly waznisiiarenasbiissAnns
asnsnenlussiupn:

Aanfiaausanlunisnsnagaunanisssds (nan1saay) Ineninfeeasds Aas
amnsngnasaagazuuusatla s1ftsziunaiuisaslas lauunadudaawiall (UP.1)
HusTUURAIAuNIs IgnasLaN1aNITANENIBIN AN RN

AU NG UAUEAINANTAIN AT REARRBITUNANITLISHRMID IR

INOIMBIALTENBLT 5 N1TUTIRNYEY

6. '?'rmﬁ’uméumsf%ﬂug
6.1 NMTUSMITILUTEHIN
ADLZANYIAIEASNITUNNEFITITAITHABINTNSNEINTN1ITANE A DIV UN Y
IUUSEHII TV TN D UNRAR LA FUs1e (R TRefesulsennmsganalszandiauane

o/

[% § (% g o o < o i PN - <
NWWQWHW@EUW@@@%@WWiWQWiNWiTN@WﬂEﬂﬂﬁQ&QN@ﬂﬁ ﬂﬁﬂﬂﬂﬂWQUﬂﬁiﬁﬂ&ﬂﬁ@ﬂﬂﬁﬂé

a9

Usznauntadeunisaeniilanomanaegin Wesiuayuniadaunmsaauaswilssansnin

6.2 w%’wmﬂsmﬂ’%ﬂumsﬂfauﬁﬁagL?m
a 4 4 o o = gjd o/ o
AT ANEIATEATNITUANEFITITUAEANEUN1T INANITIRE #7191 219815 WAYTZUU
= ¥ ¥ 3 = (Ail ¥ o/ o/ P=\ ! ~
FuAnBYA iqumNqﬁﬂ'ﬁmﬂmuuwum'mmmiL’iﬂumﬁmu@mqmewmmmﬁﬂﬂmu

HIMI9TU
9



84

6.3 NMITANIMINEININISIFEUNTRaANL AN

AUEANEANEATNNTUNNGdAYINNITE1999AINABINITUATHINANTSE1999H7919
LNHANTT AR LU I dneInan1aBuniasen Tasdazamsududinnesynnanin
nadndeniivie wazdiaifsagns euan1senerassuaianlnaua wazlrlsznaunis
Buunnasen Tastunialszaminisdndeniedaiin enenadyenunazseimaziiaaaaniy
nnaEupunEsETenisie naanaudadug As1du wenanflonersdyidearyiBoyuisen
UesEAruaTINsiare Alamlinsanaunrsedenivie dmiumeayanawindonide
AnE FmsuAsNfiameTilriun1sBeunisaen TaqinlnsunisdnsssennaneAnanmans
nrsunndifiuranfamasnanidiuan 10 1ases aiunsaleranRamasiolnsiiflazen
nesUFTRNEin AN dudaassn uazlafunudadonenfiamasuunnani iuunul s
n1srasanizy daz 5 1A309 otunlamiuayun1a@eunisaan Wi seAsdaasaun e

o

il s a a i a a = o =
PITNA TN INATTLNNIEY %’JLWN%@\?N@W UNITINTITHUG %’JLﬂNﬂﬂGﬂ’i’JZLﬂiﬁmﬂ@ﬂ%m“ﬁu %QLV’]N

[
ada o/ A

¥palrde dnun uazanfiendsidy vaneiniiamdngeslalamaluladnisnnsinudain
finsBeunsaeurINsILnulaY 1w TU5unas Microsoft teams T15unss Zoom way LMS 1iie
im%‘umiLﬁz’ﬁlﬂuuﬂméﬁqmﬁﬁﬁa
6.4 NM5USZLARAMNINLINDABINSNEINS
6.4.1 §1N15192 AHANHIR BN TBINTNEINTNATHAITUENNTIZUU AT TS
AaNAADIINNNITUSzRNAHRINe T9aslRaLaze19158
6.4.2 fin1stszifiuannfianelareslianenisudnnsfimunzanauneBeu
ﬁyfﬂwﬁﬁﬁmﬁ qﬂﬂiiﬁmiﬁ'ﬂm LL@zﬁgm%ﬂMﬂﬁmm%mm Tnefidnuarananss
6.4.3 fin51anduarnfianealaresi@dananisiuanis ausmsdounian
HAWSZUULARDINABNALAES N15UBNMTIWITHLAZANTSNETNELNA N139ANTS
YA ALBNNTANWENANTUALEHIN AT
6.4.4 finnsusniuarmanelarasifenenisrdnisaiuszuuassonlng
LardnunANlaandarasanasaannauLadagsay Taun Beslszun Tiwn
TLUUANTATENLAE N199ANITTYY 'ﬁwﬁy’qﬁ‘szuuLmzqﬂﬂﬁfﬁﬂmﬁuﬁﬂﬁﬁﬂ?u
u%mmmmwms] TﬁmLﬁufﬂmmgwmﬁﬁl,ﬁ'm{m
6.4.5 {HANITUTLRUAMNINEINDVBINTNYINTHIUFUUTIUNUUAEA1TUING

AN9TANITVISWENTAD (1

6.5 NMTUINITUARININHUNYRNTITLUNITHDY
6.5.1 NIAAUAADIRHUALRNIZANTLFUNN
dninfiypainsaiayunisBaunisaen wEoymauaen e iRn1s suaw

FimunzaniusuauyEen uazfyAansaiuayHN1TUEMITHEBIAMY T ITWUENI5Y9 (U



85

STHUENITNTANEA QWHﬂ"I‘iLﬁ‘]%LLZ\]ZWﬂ@ Q"IHHIHU"I%ILLZ\IZLLNH LL@ZQ’]L!‘LJﬂﬂ@T%WﬂLﬁﬁﬂﬁ/ﬂﬂ’]”lN

pasnI9iie wintaafneunte aoseiullageiUssans o

]
a

UARINIRYEHUANNAITHIRNUT O Y1e3 AR ae9iunITeauTulanray Uzl

1 v 1 v
=

ATNHIATIFENNN (11 FUAUINEIEEDY AITHYRUTYYIRS F11Anenransiiietees

6.5.2 NIRNYINEEANINEN1TU TR
AZANENAERIN1TUNNERulE U e RIIY AR SATUATNNNS I NN IDWYN
Au Ine @l aunI9u9H Uz anaun n3arnuigeuiniinoingaataeilafiaady
o o/ dl o/ o/ o/ dl o/ o/ o/ = e’d
aardrfgfigafunangnan1sdnnisfinen enmmIn1saiuamNIsTANITEaun1saaning
Uszandnan8edu uenennildefinnsaiuayuinyaainsaaaduayusaneuiueisiss

Tassnnsudnisirnisuazlassnisidenney sasenanse

' v
7. ATUSTNRNITATRRINY (Key Performance Indicators)

[ ¥ 1 1 1 1 1
AARUITHARNTITATLRUITY dn1 | dne | dn3 | 994 | d%15

T v 2

1. p19nselszdmAngns sunanessagay 80 e | vV v v v v
391 IUNTUITHIUHN NDFRAATH LATILNINANT

ANHUNNTYBINANG RS

2. 919z BAVDINANGAT ATHULL HAD.2 v v v v v
ANEAARBITUNTBUNINTTIHAMIATTALYANFANET

WNTTF Y3BNIMTIIUANYREYT/E 23T (A18)

3. fl919aidenun9s1eirn wazaneazdanaas | Y v v v v
UILRUNITUATIAFTRIN (A1H) ATNBLY NAD.3
LAY HAB.4 agNuanaunIsidarauluLnay

ﬂ’]ﬂﬂq‘jﬁﬂ‘]ﬂ”lcﬁﬁﬂ‘ju‘i{lﬂi’mﬁﬁ’]

4. §AVINFIEIIBNANITATIRNITUBITIHATT LAY v v v v v
FUETBNANTITANIRNITU AL TEFUNITOINIAFWIN
(OF) AIHLUL HAD.5 LAy NAD.6 Nelu 30 94

nasAngANIANsAnEn Mdaaenlnasuynseinm

5. 9AYIN1TIENUNANTANIRNNTYBINANG RS 4 4 4 4 v

ANHLUY 1AD.7 nna T 60 1 nasAugadnisined

6. ANTINIUFBUNARNGNDIBINRAMNNIATTIUNA v v v v v
MaBensTitnAlL NAB.3 UaY NAB.4 (A1F) DUy

so8Ry 25 AeNTnen i aeenbus ast st e




FrfuetnanT s g1 | 92 | D5 | 94 | Diis
7. 80190 NN /AUTUU9N199AN15E 8RN DY v v v v
NAEME N158EU Y38 N1TUTHRMHANITEEWTINNE
Mstls@unadniiemiaesls see.7 duad
8. ananasilva (anf) ynew [PFunsUguilneEe v v v v v
FunziAuNITdANA 3 e TaDY
9. pansenlazdmnalAFUNTHmEYINATINTS v v v v v
uazEaAnEN asnsuasdazmienss
10. S PANTETLEUMaEeERen (018) (30 v 4 v v v
mamsATsua R e AW hisamnsesay 50 mefl
1. swiupmmil e lauesfiasd inasinemeg Ads 4 v v v
ADINTVENG TS WREHIDEN 351 INAEBAAFH 50
12. aupaRawe laresant gamnenindism Mifing v v
ADINTVENG TS WAEHIDEN 351 NAEBAAFH 50
FandnLed () Tuunasd 9 11 11 12 12
fiausBiady (1af) -5 | 1-5 | 1-5 | 1-5 | 1-5
FALNTABINTUSIH (18) 8 9 9 10 10

nonUszfin: HANGAT ANIATTTIUAINNTOUNINTT A 04

a

q

AN FIBNN

i a o/ dgl o/ ' ¢
PANUNUTLRNAH FLea

P9 (AU9E7 1-5) AHAAUHNNTITUIIEAMLMNNY AR I UIUAILENRNAANRNNNTLT9]

wWninng Tuuesnan 80% 2a9FMLNE TN IRLRaIF0NaINS AL ALILA ST TN s Al




87

wBHIAN 8 msaJszLa‘fmumﬂ%’uU@amsﬁmﬁums%mﬁﬂgms

1. nsUszIdnlsEaNBnNaaIN1TdaY
1.1 msaJsmﬁumqwémsﬂau
1.1.1 inanegndeimuanleuienisUsafivnazn1ssudsenagnsnisaey
sreAmlnsfiearannanyBautudiity Tnsanasayreunanlssfiugdonlun
FR98N19E381459INN1TNATEUAIEATNITANT LE1 NTFaUDE N1TFIUNG
waAngann1aEensg Fflsssmvenesstuian nsedusmslaney uasi
%ﬂﬁ{g@ﬂﬁiﬂiﬁ@%ﬁfﬂ?ﬁﬁ%ﬂﬁ?ﬂLLNzﬂ/ﬁuuﬁﬂ’ﬁﬂﬂuefﬁﬁﬁixﬁﬂ%ﬂ’]wNﬁﬂ%‘u
1.1.2 dnszuunisUszifiunaseidn Tnadse@inlss@nninnisdnnisiBennis

a

ABH 9HN9IN1TU LA UNA RN N E U0 IEEHATHNNTOUNIATTIUA LA
syALganAnEfidimun s sasBantmangrauazaein

1.1.3 §annsUszifiunanisaaulszindlnefinnamassunansniaBanuazans
NAGEEY

1.1.4 f%’mcfﬁﬁmﬁﬂﬁ:ﬁuLmﬂL‘]Jfﬁlmt%m;?%wﬁ’mmmmig’fumﬂﬁmLﬁ'@ﬂ%ﬂ‘gq
nagnsn1saeulunnsdnn WeduganisaeuansnaAn1sinen axlnu
wamlunisnsnagnanisaenlinnsaeune

1.1.5 daszuunisusziiunanisBennisaendszand Ineaniznssnnisuinig
NANGHT

1.1.6 ANZNTTHNNTLEVNINANGAT 0197983 URATELTIEAT BN919ENaeY ALl
LA INANTS B UNAYNENITIaUTI8ATT (i aAugANIANITANET LazTINTY
fmLquﬂ%’uﬂqqLquﬂ@gwﬁmfmﬂuTummmﬁﬁﬂm@i@fﬂ

1.1.7 NaaaUUsH NN AN NaULAENAINI5I3EN1a8w (Pre—test, Post-
test)

1.1.8 Us2@UNa AN NBUBIKI3HUAMHNATNE N5 1381310997837 (CLO) 11
UsziwinuzUfiRnianasinomitanedndimala

1.1.9 ULUUUTERUNANITNEUHIHTEUY REG MEBUULEBLONEY 9

1.2 msﬂszLa‘fluﬁ'ﬂuzwmmmsé?ums?&muﬂ@qwéﬂﬁsa@u
1.2.1 upeAdADIENTTHNNTUSERAN GRS
1.2.2 AENFINN1TUsTRNNENgR S asunsuazssumangravissrunlaely
nazUamnITATeeInnIalsnduanaadngns naruannsandngns duaus

NAUBINANGAT



88

1.2.3 ﬁm‘m‘j:La’ﬁummm@mmmm‘sﬂunﬂ5’1@%%‘3?1@ ﬁ,ﬁmymﬁﬂmﬂ@qwé
NNTADI NIATIADIIAT N15TUAILL MR FngisraeAsIeinm ANTBUTIN DN
N9l HUNA T8N mﬁ(’f%ﬁ'@mﬁmu‘funﬂﬁmﬁm Tnsunulszifiunisaen
aanlaulisruuamafosaasdinmadonuasssananarassniinends g9
N"IN"I‘mU‘izNQ@NNLL@zLLNﬂdN@LQW’]zqﬂﬂ@M%mLﬁéﬂ%M’]‘j NI ENACTURITIGER
T e A e

1.2.4 ADIENTINNNTUIANTNRNGHS mmﬁé;;ﬁ"uﬁmmmw@m mm‘jﬂ(&;ﬂﬂu Gl
LL@:‘LE’]Nﬂﬂ"l‘iT%LLN‘Lm@?_IqW‘gﬂﬁiﬂ@u‘i"ma?j"l Lﬁ@ﬁyuqmmﬂmiﬁﬂm LAZIINTY

MaunsSULUsuRBNagnsnIsaenlunIANIsAnYIae i

2. mMadsziunangastun g

2.1 usasaRniEna TN umdngrsfilssnaunasRamlnanudey e

2.2 ADIENTIHNITUTLRUNANGAT 219 uRNLAz sifundngaaisszuulnely
NALUIUNITATEIININTUURMENENTENgRT NarUIUNITENANgns ANgNENaangRa

2.3 UazifinannfsnalalundngraunstinodainafiaunisAnunlnelsuuuysndu uay
niidinnsanTussiinduangensuligyifiunaneideynt Werinanisuazfiumg
Usznaun1eieTaUsulamangss

2.4 naUsHRWANGATINNABELNT KNTIAIA TuaTAr IRt uazanny [T
vaaniamlnauie Tneluulandin uassnfvesnansyn 5 9 duundilandnges e
nan1slsziiuisEnaun1Tianslsulsmangns

25 ﬂ‘gﬁw@mﬁﬂ‘mﬁumﬁ"ﬂqmﬁumwmuLLmﬁmﬁﬁ{mﬂu@LLu:Tumiﬂ%uﬂ‘g\m%

WAHINANFRTULATNITIANITEYUNITEDY

3. miﬂizLﬁuwamsﬁmﬁumumuswmL’ﬁﬁlm&ﬁ'ﬂqms

Aoazfinua i lrsruunisUsziugmnInn1singi AUN QA Tunsdszidunanis
o a a o =2 a o a =1 o/ ' dydl
ATNUINTUATNINE RSB ANNNGTAT Tm%@mummaﬁm@mqwﬁmumfyfym‘mmmmw

funesnangmstuee 7 vinan 7

4. mswumumamsﬂszLa‘fmummaLtwuﬂ%'uﬂ§aw§'ﬂ§m

4.1 AnzN3INNNU I RUNANgRaaURAN 1T Uss AN gasuazd avinduseeaus
ABNNTAINENEE

4.2 dpuszguriiauanansUsfiundngns (avingissnunanisasfiundngss) fa

P v 1 v ! o A v
B1919¢ LL@ZQﬁﬂ‘JHT@N'JHLﬁH WWasunIu Yﬁ‘l‘jflf‘\?ﬂﬂ‘uNﬂﬂ’]‘jﬂ‘j‘ZLNuLLﬂzLﬂuﬂﬂﬂLN‘H@LL‘H?JT‘Hﬂ’]‘j



89

o/ o/ o/ i ! ! o/ o a
ﬁ‘i‘i_lﬂ‘.zﬁ LLﬂz‘W%uqﬁ@ﬂﬁj(ﬂ‘jLL@%LLNuﬂ@ﬁqWﬁﬂ’]‘iﬂﬂu@]@\fﬂ W N99AYINF1ENIRNITLILLHUALRLES

TLAUNANGAT (Self-Assessment report: SAR)



LENHTITATANKIN

90



ATANWIN N ABTTIALNA I VIENREWZAEN

I v

NP8 NTIRNENZLLR Y83 WAL 2561

91



FUIAUNRIINLTRINLLET

3 2 o < <
J1fi9e ANSANEISEALUSYYIAST W.A. ndoe

TnefifiunnsanastieanietfummAngndensien drfisn nsfnenasduudoned Wald
AMTANEITLAULYUIAZIBINNIANEIRENELETANIATIIRUREAMAIN danadaviulsena
n3eNINANETENTT 0 INUTINIMIIVANGATITAULRYYINT WA, e UszNMANTznInAnendnig
B304 UNINNNILBMANUITNIRTIHAANERTITALRANANET WA, e WAXLTINIAAMLNTTNNNTNTS
goanAnun (a9 nspummsgIURnEsTALgANANEWAEIR WAL nede uasiufilofisisin andedaunaniy
ANNIHNINTT wo (o) HIMTT €& HINTT @ WAT NIATT Do wiiwsEsrlnyaAnmdnedensien
WAL wadn anamTAngdanas Tuasalsrguaiol eleeve Watuil oo Waunsngian wA. bevoe
Aalmandessulinuiatud

' o o

Bandn “deriAuaniinendansien 91fae nnsinensrAudlgyyind
WA weoe”

da v PerruiianaTsmu AR N AnEnTnsRine weve (udull

o v oA e v o v Ay Il o Yy o P V)
msfnu sz A aed T grRauie iUl Vs smianedalitmundatedul

5 = o b Bk oo g i SBo o
dnnsewzdmiunisinunmdngraniandngnsln noibmndateduianiziu finun i lEaiiady
WAVENAENTE d1fee NTANENTEAILAYNIRE WA, ween uar JBTNAUNKIANeNAEnsien d1das

o aope X e o d e
AaANENTTALLBY YIRS WA wedn UBLRNAN (RIUT o) WA, weee ﬁ‘fwﬂgummumumnuuwu

48 o Wend@n
.o IDIRFALNNTANENRENTIEN 9Hae NMSANENSEALLBYQRE WA, oEdm

v

oo RTIAUNMANENRENEIET  d180e nTANENTEA UL QYIRE WA beda

uilafndn (RUUT o) WA weee

I

da @ Tuderidud

“HPINYIRY” AHIYANHIN  HITANEIRUNAEN

“EANHVNANENAY”  MHNEAIHTN  ANNHUNGYIENAENTIEN

“BN1TUR” PNIYAHIN  DBNITUANNIANLNRUNE LN

“PTHT” PHIYANNHTT  FIRTHATINITATHHIAGY oo/ (en)
WAIWSZINTU U Q RNNIANENRUNELE W.FL.
oo UardmIATInsiidententnaani
ﬁgm:LﬁﬂuLﬂﬂtta:T&”}ﬁﬂﬁ@“ﬂmiﬁﬂumi

ADH

92



o
“PIILA” AHIEANIHIT  RIVHIFIUIUATINNITATNNINGT o (en)
WAIWIE I I S BHMN AN HIRUAN LI WAL
wETn WarAnRmANNERGInTe et Eu
fgmr auwiuazlifinnedanisdeu

TINER

da ¢ UeEnauRsnunnsdulusnadatidud waetifisnnesanussntaddeloussTend
Tumsanuntsaeamerud hnsditymfaniunmafifendeieud Besnsufiingatedadenn
wacidmduiiqgn
nHA o

mMesuLtdnul

dim »  goEniRuaiindnm

wo  mingrsBuard @i ¢ 8 uaclifiaands o ) sxdiesdhugdrGemafinu v
Fouufinueeulanevde fsuyindenssn sndnenanisiuaes wisduiantsfnenseduagSygavie
Wauwin w‘%mxﬁuﬂ’%fym"m‘%‘w‘%ﬂLﬁﬂuwiwmﬂmﬂuﬂ"ﬁﬁn‘uﬂﬁ”uqaﬁ"ﬁuﬂ‘s:mm‘%wmﬂsxmﬂ%q
aNTHAInedeTUTas

wio  wingraRad Gladen sxfieathudiFansinuseiusenantiedn i
%qu%mﬁﬂmm winazduayURna (e I) wiefeuwi himndeafinsafiuaeirissdinfne

v MANgARRggWELEmiiimAnnmg uasmeininieufifnee foadu
fanFansfinerssdudsandnuneiua eviaflaui Treflazuiuaiencanlifisonin emeo M3z
€ sviuRmuEafiswi uasinansdenhmdngesBygneduuutinouit Gileandt e.eo yanie
mafnunat Tussmdnemadnun luwdngmsusufisawiin sanmamsfinenta anansRnumileiinanisGen
#ndn ento AU & ALAzUIWERRaUYN Y:BadiAmneaneeE imsnemingrauu i

vo  Uiufgunminneliduguassadansiine

v Tnedsatnemudfninenmasmatviigalidan Husauiednszinlae
Usznm vaemainaying

vo  biregndstenan wiagnldeansinsaniuntsfinutla ¢ marzea1uRanis
paHUTENGR

$m o namaudndan Wiansdadonduiiuite
oo  AIMEARasinsseLAndan WieAndanigusanisfinunduisudnuinen
danavdafeuwindniuiizaduas 9 T panlTEnALAT T At B anflavnAnendy wiaRdinem
AnznIHAINTIgANAnKIfmuR
oo wwAvsnduenaviinnasaudmdan u?aﬁ’mﬁﬂﬂﬂﬁ?ﬁ%’uwﬂ%mtyﬂm%fmﬁﬂuwh
windilFHsuynyrdvinfisuvingniuilae Hednunrefuig yredmeivmilanarinen

P o o . v A o P
wAnenfaausnoy wio m:uNﬂufwawmfmmawmﬂfmummqﬂmm q

93



$a @ masulonidn WioinAneenaaniuniefne i
co wninmdsanadulentan visindnunannaantugandnuiBudominedy
TN
e auanirnsusloundubfneeamiverdy
@lao RauenBmuidumatibie o
www HAnetuanttentsfnuafmiine Fadusassnudclitizendn o
nsAnEn
wm  HlazadifezeeTmandiuifnmnivende Faafunss
woe uArdnsmduriinerdasmun Tradedaminetdelitonndt o fu
fauFuamedaumasannsinufissasdazdnfom win
ok Waemdnsufndndmidaralauing sudsunanisdeuuazsaanden
HamnsneAs iR Galiudnndanvina dulnanes
we  wndngnduanafensaneaaduseuiulen TrakmunsRsnsasnanis
we madaulaumiefnuaznanisdeu
wde WAHNIARRarRastnFeulourettidman Traarudurenuanos
wasdinefidmnumhefofivaiiesTaullifiu o T « remdngrafiezeadienTan ol deadiulumafidmun
sz Anen sy
wew PAnfiuleudmeinsean axdpedislanisag s fnfeaty
FusneAmumamAnends uasinantsEeuiay idhndnsssud ¢ '
ato nAmbilEusEatidialon schignimndmeasndssiuiuasan

A

fa & nsvadnfnenfesyaniaa
wo fAdEInsinenssiusiyyrenminends v3mannsnniunanAnsdu
arsmndnAnusiafe s ygntan e Anandunadunaalb Lwiﬁmtﬂus‘jﬁqmﬂuﬁﬁmuﬁﬁmumT"iTm"J'a o
oo AELERIAMHATRDERNEN ﬁmﬂg‘jﬂ’ﬁé]’qif
oo EnfasnusmEnedutiun Taesadaminendulitianndn mo U
AmuTamuiiewiesnannsAnenfiUsse dasdinfnem
coa  msiudndnet wriEmendearsRatsniudn Tnasauaandnroung
AU

wa  madsinnefelihin 2.e widlilaaaylon

fiz oo ARSIy sEdndias wivenfepaiimsasudinidon Wisdmdenyana

Fanimaimuidmunliuis o wielluauiBnafidmal usenamAng

Ha oo nreTemiaiuian
0.0 iimaudndantd §ASuNsAnden §AlHsUaEETlamnanaamRnenin
wieR lrumEiRThinAnunsie WaifinAnumAnSyyifiaes azfpersnusuazisBamang e 1
sttt memminends et dauiuiantuiu e famaneduiua

ook nadfrmnsAndenidinAnun listesmsanedi et A et dadane

94



1 4 & a. v P es ey =3 ar
Witeteacivnadningie vhusFsuagiianuminendeduee 4
L, ., o o o 4 o oy douo
vo.o HTANEARsimuAsREl ST IiRsuaza19 iU nun Selininitiddnun

WHEn mARRANINEIMNTSRnET iFanadeTuuHNnTTANET Mendsdunzdendnifaude

i ow nefitganyin
ow.0 mMatnssm el WufiBeuderfoesae 1
ol Mt ilandy axienfiimudelasetul
oo  RAnflssdaradaan HrilUansin ssfaslFuanmiiiveouen
g1an9f MEnwn @199 vazAnuAAEAN uasldBeusuuruntsAnunTunarrsnudalifisands
o AMANNSANENLNG
owl  NsirasrrBrr et asfaelEiuadnfuranannunAnen sy
TrarmnsRansanuesnseindeinuazassuiing tudeinsd fol Tl s menwnfinande
ome Mt UAnzEy axined funsTiadadunaniiameiion
G
powe  SpNANEIEaIATILEY TEATT A B E NN NA W A A

sefnimenAL A iz

WHIN o

NTIFANTSANEN

48 am STUUNMIIANTIANMN
ome wngnAafiszuuntsinnnsdne TneliaoAfininfideotnetumnaionts o
WinnsAnun e AenunifmiamAnende
ool MNTITWL T Admaalusminefyssneyfoeranaedn
oo wTinERe ssuunsdRnsfinenssuuninam Tesutknsdanasfinunenndy
o WL #B
paae WL b A1AN1sAnEadalansfinen diuansvanisfinuaunfigady
nansfneiiedufisresnafnenlifdanndt oo a1 maﬁmawﬁammﬂmmaqq%au%uﬂumﬂ
s Tshdy warT¥saznanBuulsmnn « duand Tredndalnadmaausazsef Biflsuodate
savsefinpmdiamaEiumantsfinenundzessuuniina s
pm.aks ULL o ArANTTRnE RaTneAnEY THezesieandanlifiaundn
ot FUanidannansfinet Wil FeedanadeulEisnanit esamiaeAraaddma i tuntnisfinen
Unfisescuuviinig
om.a NidfndngrasArlaUsznaufesseinfiddudieslinaanlunnaggien
WielnasRnmasuny wisnsdlAnunlidamfiauininggseuiudmiasimansfinumnnaiodiy
fiae
oo inTAnardeazuumidaeAnluntaanduniafan drusuminefnliuan
BB UM IANE DI UARE T3

oo NIAAMHIEAR

95



&
~ - ATW = a ‘v '
o.M AANguS AlEviatussuranianfusradignildiasnds
oa ol samennsfinundn® HRdwiniu o wiiefie szuuvAnag

e SBe

smw o MATMAGTR Tl Radanasedbifioanin mo Falussania
ansfnenUnd WAL o wisefn ssuuvAnag
om.e NSANIIBENNAnATATUN # EnanfinBitlesndn «e Frlnasiania
AsAnuUNG WAy o wiiefin stuwvitnin
oan.a Mevlanewiefanssuns@endulasa@iEusoumne Al
vinTammuaitefansandu 4 biisendn e« Slnasienantsfinumng Willawindu o wihefin seuuvinag
oo HpTAINgrdEanadmnndanlafidiasinurion (Prerequiste) Amiunanensile
vsedrlneiandasfnanisiauenanedrisoinnautussi b e < fn owe) iy
ong TATM 7 feEneiruaciesneiudiuly

oo TRRTEATUTENELAIY

oo @AY o ANAUWSA NN RaURirl

oo ATLAA « wamatia seiuduiuaontsAnen
omcta Wt & uapatia wnannyuanefan
omete @ THAEA o uamatia FYNTHIBITITLN

soeo FANEAR wioan (B
ome0.e QARG T AReRtnanis@euuarnsseulfrssAundesandous
w.00 %HTH
om.eomifninfina Hun fanfignanisBanuasniaeulEA ARz N
#1n97 10.00
omoe  NNSIUUAGIWERR aznszvindefumanisineesnnsfinuntussuuvinng
WU B sensAnensetinnsfinu wien1sinerssuuvdnns wy e aanisinerselnnsdnen nadiidn
mwstﬁau‘fumﬁmiﬁnmqQ’s'auwﬁwmﬁﬂ@zﬁ'ul,uﬂﬂmwﬁ@mLsﬁ"@%"uﬂ'mmﬁﬁnmqq%ﬁuﬁuﬁq;.l

i1 o vANgRIAIITIM
ac.0 WNgRIIsAULByNsiTDIUdstantT Ussnauding
oca. MIATIANNWIT Lﬂumg'mwﬁmﬁtﬁuﬂ%qumﬁuuwéﬁﬂwstﬁ
Wilaamseuasantnemng dints uasiiugarinusamues §iu dons Arudanosan uazsssunnf Taleste
A Amiasmees i Wannssussastosiefine dfuidneenefiguss whanaomdanmdailon
syl wanfunaasfifiqeidnussfan insuasdonulan Trenannamailaminiinseunquinuziddu
rmaT9ET e uazasnUAgATTTIRIN GIATAANAESS NyBEmARd NELARgHIINIANERSIL
aelnanans Tneliddmauminfiesabiienndt mo wisfin
ofls AT eI Udm S umdn RSy e @ioifia) sralAsy
ﬂ'ﬁﬁmﬁwﬁﬁaﬁﬁqﬁTﬁﬁﬂHﬂu'1LLﬁf;‘fm:ﬁuﬂﬁ:ﬂ"|ﬂﬁﬂﬁmﬁﬁﬁnﬁwfugam%ssc-ﬁ’uwﬂ%tygyﬁ Viedd §rmmminef
saims sredend R Sunsendudana Lﬁﬂﬁuﬁwﬁ'mw’imﬁ@zﬁﬂmuﬁuL?m?um“nqmﬁzyfyw% (Fmiilnd)
Faalitiaandn mo winafia
ool VNIATISWIZET MNTEEY Aaunn Sruemizinn Amigmaniin

v o

- . oo s T T Sus e
wazAeiin Tajovans WigBeuiaomg avmdnts uazUfiimends Tnaliftdmaumefinson 4

96



-3

el o '

o< oke NENGASUAYYIRE (@ Th vedrnans Wifsmwwminefin
nuRrRTaRNETIN Bitiaandn wio wiaefin

o NANGABYANSE (@ T ndnEnieUfiims Tl
wiogfin vaosirawnzsalEtoendt o witefia Taefssdadrmmaioinsmafiinasguidai
fimvmn winlifsnpsgdndnime fasFedrmauiifinbiieandt oo visefin uaznnguibitioy
A9 o waefin

wingns wiaday Bidmamwmisefiomineisnawzanliiaand
@ wicefin lenanwhdeadifsmmauilifisandt o< misfin

ocok.o AANGANBYYRE (& 1) s aursefisnsaaionnniy
sanifiBendn oo wiefin

ool wiNgRalnewd (Bieundto o) Wil maumiosfinvana
Funawizaon Wikeendl eow mingfis

v

NANGRTAT AN BT IANNIAA wwzhudnuasArieniies dun ngvis
Arienuadr A Tnsfrnangnifisuomisafinilisendh mo mitsfin uazAm nssefidmuan mirnfin
Tifiaandn o misefn MnadidandngrauuArnangdeafindnnumiisfinessisnandnifioandt
mo ynefin uaslifdmaumhefnsnbifinandt aeo wiefia

FsndunangesuUSyawsuuutiomi fandasdaimssiudodfiafinum
Tmmarfzuanzliigandt ow vwnhn

eco.o naernAened dwnunidalaniabitandendauseinia q

w v o

TundngmaiBaysyed anumediammostsdnuisiall Lﬁ'ﬁfﬂNLiﬂufﬁﬂﬂqﬂmmimﬁmm‘ifﬁﬂiwmw

Wt o

panll saarsudiuntssu@uanuotin wazanmdsrps@ulilinanddu Trelsgdmoumieinsan
TBifiaundn e wihofia
anfngnduamaniniadesTasniseAnsedhanaso Anuia
ysBaamay wasadrdanied Wiiunanifiaansgaonusmnsn famnsofnsnnsgili il A8
fasfinunTFasurmudmmmisnfsfitme i hunaeinagmrdngns wasdihiramdninasineisulau
nantaEenssAuggiignsAnuntuszun uazuwatf AR e funtsfauTausnsdninay
AMENTINNNTNTTEANFNET
o FTHINMHIHARTIHUAT I HZIIAMNIANET

oo WENgATBNNE (« D) Wildmnubhefinmulitaand see misefia
Wadnunbiin & Tnefne dwdunisamedanEoudinng webifin ow Tansdnwn dmst
naamzieuEenBidinea

owe wangrnAyyes @ I Wi usmibefiasanbitanndt eeo misefi
e AnuTBiAN eo TAFANET dmdunsaenzfaudeninean webifiv oe Unnsfinun dwdu
nsamefisn@euliidanan

owin.m VaNgATANwE Gillpend o 8 Tldmaumiasfinsanbilesnd
oo vaefia HradnuThifiu ow Tmsfne dmiunmsamezifioudaufua uashifiv o= fn1efine
AvsunmamefedeGiiuna

o o el a [P Y '
oo wingasByged weaiflnn Widmewnhefinmulbilesnd we

97



o
pinefinlhoan@nun Tidin « Tnnsfnen dmiunisamadewudmufunat uasBiins Tnasfne dmd
maameation Godlidam Fl BhiseafnuanfddamensnumusniisudnAnen Tundngnesis

sz WEmMInmadandeunedinaonndosiumdngasaundsiionarsdihEinm
umﬁﬁmﬁwmquLﬁﬂ‘fwﬁﬂqmﬁmm"‘:mua:uwum‘sﬁnmﬂ waelianarsdfiudnuniugaouauias
amuileudeusetmirenadsaiundngassneiin

s nadnmeBeunisasuwueadlailmdngnsseumiinadatidnlusmussnas
YMNNATINEAR

NHIA e

a a
ATFRINTLULNLTUN

39 o¢ nTammanEn
oo nranifenEen WiiulumufismuniilulszaipmmiAnendy wandian
snaE AR Attnvun azfesrszAnuUiueafit il e Asingdy
se Maamandensedeia q fananmamsfeEedsamdondy - oay
sneArrinuszuLASEdNe AeNR IR RoamuaemIN Tu an ufAuntsAnurdimualEtuussnna
NATIVEIRE
oo MIamflauseFrmacinmue Winszvinlirnatusseenamsinisuafingednn
mﬂﬁuf‘i’muﬂﬁ’umﬁmﬁﬁ'ﬂmwmﬁﬂﬁw%msm‘wzLﬁauﬂeﬁmsfumﬂn'ﬁﬁnmwfu
ste manmuflsuBamsanysoifsadalitissisestioneing ¢ anddmunly
TudsznnemmiAnands
o.& TlailETudnes |vin P MRnbisvamadenEausefriingn
ot Aumaniefnfiamedan
e®.0 TEULYANIA WU b nrannTfnutsietinisfinun Alaaiuirsoaennian
BesedtnunaussaznannsfinunUnd Fliteandt « vdefin wbiin e wiedin uezausoamedon
GaumeimdmiunnaggianlRlidiu « wiefin
e@oln STULYANNA LUU o MAMSAnE1RadnsAnen AAnantsaaansden
Bemafgnassudasnrmntsinun Bl endn v witefin uwibifin o witefin
dmiunsamaieudndustefridansdeunsasuuuasulal aiinendy
’wwfynm‘fﬁmwzLﬁﬂumﬂnfjﬁLﬂmﬁﬁﬁmummms‘mﬁﬂﬂﬁ psfismualshussnaunaminende
nsdinfAeFanisamzifanBautioandn « nutefinndafiundd we Wi
AmIuntsTantsinen luseuuvAnia wul w atantsAnurdatinasfnun anndin aew.e WEDHAINIS
avsdlenduningndt s ndtefevianinndi oe mimdndmiuntidantsfoualuszuuninng
WU @ ANANTSANERaTnSANYY NdD ado e Tﬁ?]"uﬁq%mLﬂu’ﬂwﬁwmﬁ'ﬂlﬁaﬁmsmqﬂuﬁﬁ
ot.or Msnszdmiifndents Wandnnsamefonhuiinluezuasnedofiame o
finGen bR iFHusnes w
ot.w fannaraamrdsuindafnuseinla q WodunsfiugunsiE Taaaom
Fingpuass1anadiilinen ansindeiniln anenadiaeu uazansfiseindudeinagiunan uaslFdy
wANgIHENTINENAY

o
&

& ¥ o ] [P P o o o o
Y91 NAngzAav1TsAnvHeafinIedguun GﬂNﬁﬂ']ﬂuﬂ?’]?uﬂ?zﬂﬁﬁﬂﬂﬂ'}ﬂiﬂﬁﬂ

98



wazianaslFsunantadmaingnus s via U uaslihurfamisiarea

o mantafnuUnAla mnRRebilFamudeuGauitamaln ¢ feu ffnazdass
aninnnsfinEndmduniantafneiu TnsinniReeseyiiarinnisdnudoanud uasarfinude
Arpssudion Aetunzdouiuidmdofesaunanmias mufiugifiunsdnudame wanliuguaan
sananadpinanmanadufian wie

ateo WA FuD1RaETHIRR NG MEAn ndudnTuRanTne S1fmgnadi
anaes  Taelideszesanfifiusnami@aiy duszazoaninnadnu nsdut 2mezdesdas:
dAnssmflen Wedunadeuduian samfiasssuilandu ¢ Adhamateudugainmstnu

svinende oy tindudn dndanmnansatden winRudinumest v B

anduisRngll Fusnmmaduian

ot.oo Mnadilasmauannldnnan ninussdusnugenfne visidonnas
WRNIEIe Nmf‘iwaﬂﬁ'ﬂawﬁmﬁmwwﬁﬁ?ﬁﬁﬁmmwnﬁauL’%auiwﬁmﬁﬂm'aﬂu‘fuﬁmﬂ’uqmuﬁnmﬁmmu
rsamzdendndamineduiman wisunssndll wieansfesaneayiiliamedountdnidaso

hamAnands Tnedrssanarsaianeafinmunlilulssamondnenda s

dim oo Msan
om0 Aantheuaznsaihs  Raaileffeddu vdsdniay Biswnsadnduden
el dendalitluanemfamrAnendasmnesinienan sdfUGnu wdnilUreengmanetanadaen
aol  ANTRTANAISFNET
o0l ﬁﬁmwﬂ'm;liy’lmmvﬁ'ﬂﬂqsﬁﬂm‘%ﬁfmifﬁdﬂm{{
(@) gnBEuAWA TTANWRVERNDIINS TN IMING
(o) THFuyMuandswindnutszndnsana vidoyinlnds
ATIvensy WisanArImiLayy
(o) VutnevdeysyaugiiRun
() mm‘wwﬁu 1 fanzfivauans
Solnin  HARTUszRARTaNRIANAnE ARERMtAN s AnENnREaNNANG
wazdanfiaameifoudanlunnanisfasunilauda faemlsrasdssaminnisdnentfduluaimnd
s Angndasvmawian i dsfusaneinfinasasniue s iUinu e wdaem gAY
w‘i"aﬂm?Mﬂawﬁﬁﬁ”’ﬁsqﬁmﬁ'\fﬁmmLﬁﬂuTﬁTum ArnsAnei IR tEs LS W
sole AAnfiawn wiagndainnsdnuinananisananisneatnfinie
wandt asfiavirssramafauineranniwi@eynatantsing
o  nIAean  SRefllszaedezueasenseduluapanwiasmiidaduennann

> f < 2 P TV Y arm
funasavrupasiivinentivaod ulnaunsmiinenduifiefiansonan®

8 o ANTANENWIRR
ﬁﬁmzﬂ"uﬂmwﬁﬁmﬁwW\]ﬁ'wiﬂ\fﬂﬁ
oo.0 A7
oolla R1BBN

oov.on lanliinide dnfnuranniunsfouan

99



sw.c manmaniRussnsinditatanislnanaddmunihde «
ow.e Dlinnamudendaumehusfimivendedmeeede oo
sai> HannusswnRldanaaniiuilae winnTerirnnTannaifina i dosdsun
WWAVENAY WaziAneEnda At oauisannnafiouan
owter HalEtumndauiiuifnmminende fiueg v whossnarfiime i luumnts
AnunemernuTarathudadehidantsfinu
om.c Snansfnuatnelnasinmile fesalld
om.c.o HDEIINLEIATY b NMAMSFANELUNG WIBATU o MAMIRnuILnG
Amsumasanainun s sLILTRINALLY @ aannsAnenselintsine Seflessiuduazaaniaiomall
4 @0
om.cin EaduuNwEIRTY & Mansiinendn® wiaesy o aansfnunUn®
AN AN e LLYANALLY o nnAmsAnenselintafinen Seflenssiuduss e daionaaly
s o.ove
o HBHmmEInT @ nenIRnenAthil wisasL v manmsfinun
Un@ Tl dm3unsamsdnentuszuuAnIaLIl « Mmansinesatinnsine duldssiuiusranaie
R HES 0.0
ol nedliiReitnanisfine g Tuincuidivanwtuanaansinundane waslé
avmientunanisfinunggien Widusammanis Gaumanisfnuaggiawdiiog

i 0w MMAANLATDBUTIEA

oz AMIRNTEAT sznseilEne Ty e Al miusaiusndudinniantadnentng
vemetu o dlawiusnivanniudnnnangfeu

oxie  n1e0ENTEAT) sznTvlFnatuiianelifiuscesnedesas we ana
nadeu assnansfneiuduisudiantansine nrsnenmeArnetimnnamAeeduiunss
seAmazbisngdnus W Twsadisnnaniafine uAtiasusngirmdimuananisfinmednianes
THsusnus W

a.m %umuﬂﬁﬂ’ﬁfumﬂﬁuLm:ﬂﬂmw"‘im WiinlamadidnunalBliudszana
HAIVIEAY

NN @

nrsdRuazUseiinaantsinun

i8 oo AMWIALAENITUTTIRIUNANTTANET
oo  MMTVEIRETATRENMsiaannsRnEmnnAntsAnuashitoand & A
s awTedetFssuus AT Arsziuiu N iauar s funs Busisnefitn
FumAnendatmma i uaslsniuafiednys S uas U
oo HUUSIES S uee U Banaruteseim A inende frmes uwaeLsndums
FoadneT S waz U
oce  Hydnual wezamamnmrasnITiauaztsfusaseitsing  idmue ol

A nxatla A (EXCELLENT)

100




101

®0
B’ ANIYT fisn (VERY GOOD)
B yNedi f (GOOD)
o AN Fnald (FAIRLY GOOD)
& gl waly (FAIR)
D’ ANILT AU (POOR)
D yinpd FAUNIN (VERY POOR)
F VE RGN fn (FAILED)
S P YatiaN dufinela (SATISFACTORY)
U AN Tfuiinela (UNSATISFACTORY)
| ANIYT nsTanadslaanysol (INCOMPLETE)
P PERERN nadeuniaaendaiduge (IN PROGRESS)
W ANIYT N15NOUINLATT (WITHDRAWN)

o & o v o + + + $
o.&  TUUITALIU mwumﬁumfmnyi A BB, C,C D, DUAY F EIUAAINANITANEY

a d'*tyv a ' Py & o ¥ L
WDIHAAN mumﬁﬂi:muafuummiqm'm LAZHATIZAUTHUANTU

¥

TP A fenszduduin  «oo
zduiu B' fenszdutuin  eao
seduin B fianszduiuin  eoo
sedui ¢ fanszduiuin w.eo
szdiudu c fnsziuduin w.oo
szaui D' finsziuiain  e.¢0
seguig D frnsziutuin  o.00
szduiu F fenszdudain o

oo Anus | indydnuaifiuansin Aanldannsndinsuniaiana usnefen il

wiaanysalld Tnefindngmuuansinfinagaddeunslsenns mstidnes | desliuannaiiveeuann

q
' v

2193 aauLAzNTaRReINALATITEATNATReY
fanssdnsiniunisreiunisinuasssfunaieusisnus | Dianysainnely
mamsAnEdalzasmsamadoudon amszezafitmua B iuUsenAresminends nniusmue
Fananaaminenduanasudnys | dussiudu F wlednes U
owa fnws P iudydnueiiuansin snedriudeiinaGeunareusieiiaseguas
Tifinsfauasdssfiunanmetunianisinenfiamaden v Bawizuenedfismingndeimun
nws P azwdenfdeflefinisdnuasusnfunanistussezina bifuiugading
ra9nsanulaUszanna 1o Bifin o MAnsAnEdalY MnRusmuAsTzaIRIna1IAHITIATEHLED
winendy axwasudnes P usyiudu F vdesnes U
o fnEs W iudydnuoifuansin
oo HAnlinauatAninmaniounudenlumaamaden
o nanmudoniadanluwaniulnay
oo AAngndminnisAnuntunAnisAnul

ow.@.€ NANEALEA iRARaEwNEAT inmden



Lol
oeted BNMT S U | P umz W Q:T:iaumhmﬁ"ﬁmmmfhﬁ:m"u#uﬂzﬂumﬁa
oseo MISTLMIEARFEAN URLINSAMISIMANSE AT WATAMRAe

o006 NI AnazaHRe liasundngas Bidummizmiogf
aBeseign AanulEvingu unsdftansmafleudmuaeiniameieiennndt o afe Wiuens
Frunaagfin ﬂ%ﬁﬁﬁﬁﬂf‘iﬂﬁ:u‘iu’iwﬂau‘fﬁﬁﬂuﬁmtﬁwmﬂﬁmﬂ:ﬂutﬁﬂqﬂ%tﬁm

oer.00 10 NITINETRETEATHINATSE AT Rz muRRgaTIMETin uRzANSYAL
FurpereRmanueiiian Famediedusszaamsine sndusenitemateudndnndne aute
ot

ac.ao.m MIAMMATEFUTuEraneds  Dithiemagueassuaumiaefin
fusnszfufunamn § ednmadie ewe s wdamnsnesuaumiafinuasnedniansn sniiu
8 oo TuN9AsE HiinefRes e drwmis Tnelifinraiame uasTunsdiif@nsamaifoudaussinie
AN o A% NMANENdEsEATMINANSTALTURr RN R Rz NI AnuR AT T AT TNAR
mw:tﬁﬂuﬁﬂuﬂ%ﬁmﬁwtﬁmﬂ%’mﬁm

setoo.@ NMFATMIMASE AT HATRI R AR iR nfinem e i adneams
Wi Lmwﬂqmﬁmé’ﬂmwmﬂﬁmﬁ'm’qs:ﬁ’uﬁ”wﬂmﬂﬂEﬁmﬁ’ﬂsﬂﬂﬂfwﬁ'ﬂqmmmﬁmﬁ’i‘mﬁn Taldmeidiu
s biniebifan nedribivsnghmdngrsmedenfitudgn Bidaesliudssiudulas:
i fuonAnsriuiuasanie

oeo.c NNTATHIMANTEFuTuasTuadurasiAndilantrennan

o 3 s . v p P f
ﬂmuuﬂmuﬁnmﬁu Twﬂqﬂﬂmﬂﬁ%ﬁﬂﬂkﬂ:ﬂNLﬁﬁHI.QW"IET’IEI’ST!’IWL%EIHTMN

#8 wo msENEn
. “ ¥ oy
wo.o  eRriafit@areulfisnng ¢ MAnamnsnamzionduusili
o ar v n Py w - - ¥
woiw  eAmifidulraslasiainmdngnsiianseuld F H8afsnonaibenGuus

wo.m swAvnidulnmulnssairndngrsianceuld U fAndasmmzlenduud

WHAR &

= =
MSHRUFINITANET

8 wo MTERLEUAFILUS 03
wo.o  TuMenIsANEgATeTiansdFannafinun fanssFssiulussamanainez
dgsnnsine TnerinuorersdiBnendemmingrdunelustesoa o Boufsiniudnnaaden
wol  SARBSUMTEaIRE Sy oned ﬁmﬁqmﬂnﬁ'ﬁﬁmﬂﬂﬁ
wel.e FEUTIEATIAN G ﬂwuﬂuwﬁ’ﬂqmuaxﬁﬂu’fmﬂammﬁmfu urelus
efulalFsudnus | windnus P
ook  HvenaaBeuai
wolnk.e MifnEdn By fiaes s1dansinuWhidow w na
nsfnun Unf dmsumesmadon@audinnawasifay « mansfnurdnfidmiunisameadenEeult
WAHIAN
o0l NENgAIUAYY WS (Aodes v ) duFentsAnualal

102




oo
fian « nensAnenund swiunnasmafenduuninnatuashifow @ aansinennd dmiunng
amzfeudaubidinea

wolo.o MANFRIUEYYRE « U dusanisAnunlaltnes o aa
AnsfnEIUng dmiunsamadoudeudunaualiisy oe Meannsneming dwdunisamaiende
Tifuan
womle.e WANGRIUIYRE ¢ U dudsmsdnenlflidon « ana
msfnen® dmdunsamaissdauinnauasliion oo anantsdnenind dAmiuniTamaden
BAendlivdanmn
o lolo.¢ MANFRIUIYYE » U dnFansinenlflidou oo a1
AsAnEnUnd drufunrsamaiaudsufnnaiuaciiion we nianTAnuURR dmdunisamnieu
Geulbidinom
wewes SARArmfianlausnedsandauseaunasol nie
Usraunnsafimin fectinadnuaghaminadsimangrsatneien o Tn1sinen
boka NAmriuiuzmRisnaasvAngnsbiflasnit oo
ol  NEUATHATININTHNEINEANUTENPRDINNINETRY
ol BifWuzdasdeatunsdtaimriulntusninmds
0., Tuﬂ'iﬂiﬁﬁﬁWﬂi:a\‘lﬁﬁﬂﬁﬁﬂﬁ’lL%’iﬂ’]iﬂn'mﬁ'lﬂmvlﬂﬂ‘dmc‘]fﬂ ainandees
Avaneegiduse T
wo.c  NArfeslEsunnauafe A By g uieshtes wansnfugfansuds
idnvn(ihidie wo.e ufa FeshiduiRmdatndnuflaumnanaonibu uatfoslqumniRviadia
Fasia sl
wo.co fRTERITRRERIRdEnsRndngRItILs o.co Tl axTRSifiush
fundudunts withilrnssiufursmadansaardngnsmoud meo e o.cw a3 URnARensuALEaY
ol Blaslifussiuiy F wiadhus U ussdiaslinmnflon@uugty
Pt ity
48w nsERERUEY QN anmwAngndearAsrsanagiivdgguisfwnaianisinmm
aniu NIdARan Taiziﬂﬁwmﬁﬁﬂmm:uuuumiﬁﬂuﬁuﬁ’na‘,m‘ir‘imum Tﬁm*u“ﬁﬂ%rumﬁuﬁ'uﬁﬁ nansEeu
Tnuaysel henannadinunidi

f8 we MW YINTRLAGGELA Wiansausieianiidafirauminends Wasotusneda
Buufnanananguawawiduyineiadeuiusednd melideluralud
wene WIHNTNIAGUUARAEANANGRAT
.00 WHsgMas WALARRTEsuAnae avdngns waxTaismaliFUszfudi F
vEadnes U vinsnudnlrfdouintunedetmisnnbiufuuassmanetdy wasfidnssiduarausie
arnannRnuasimingdsesausiasuiaBitioendt e
boo Wiyl WALGRefduufnaaanangns wnsbing Tussfuin F
yinsns U veadnusidafifiouwintusgdmn iy sminade uasfirseiuturzaaate
anmaniufnwasheminedsssurarua itlaandt e.eo

welo Wz TTREHLALSzAAT

103



Gen
oo THiuaasdGeudussd B sAnumis 9 Tneremeidenden
v mamgAneUnR I sAnuiubiiaend e witefin uashiveFiussdin e wiadnus U Tl

£ ¥ ‘ o & a iy 2 -4
mfneniy wasfiaianssiutuarrnan tuiinnsfnuady 7 endlo Ful

UMKWIZNTR

e

x & oo o v PYRY) | as
$2 0 Weensufoy unzlssme Weufifnsdetedutnnehmtdedeauntuiu duuddi

P Foa, 27) e A s wa v o o
Tuszminadlinansutey Usena wasuunl iR WeufiRnuderiud ks deu
e a o Dy 0w A e w oa v e ! s ..
Ussmie wazunaUfiReanoAnedfeghuidioviudlisi stitiilaeeylan whilidavdaus

Mo

ool
Uszma o Wi Eﬁ/lﬁ‘auﬂ‘iﬂgﬂﬁn WA wdon

(rramsnansifieshinm Anmdelnd oo
wenanTIngdweien

104



105

NIAKUIN 2 ANTNLFEUWIRLNANGAS USUU9 WA 2560 uasnangmaLlsulss w.a. 2565



106

v
Gl'l‘i"lx‘iLiJ%f:IUL‘ﬁEIUTﬂ‘NN‘iN‘IJiUU‘gﬂ W.A. 2560 UREUANGATLTUUFI W.A. 2565

AIBEY msquﬂ%ﬂmﬁﬂumé’ﬂgm

NANgATUTULFI WA

nangas Usuilg

NNIATUT mm%mmsgmwm HNa.
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1. pnasBEIR NI Tawaanan 30 vasfn 30 wWaEfin 30 wwanfn
WHaRAERNEYIA [T 30 nuaLfin 30 wiwanfn
2. NHIRTA RN Tuwasna 72 vuosdn 92 wuanfin 91 vuaefin
2.1 NEEATTRUg AT EN 43 waefin 26 viuagfin
2.1.ﬁmﬁugwﬁwmmﬂm%ummfﬁmmm% 24 ke 7 waafin

2.1.2 3°m17‘ﬂyu§ﬁul,awmyﬁu 19 e 19 yaeifin
2.2 mjuﬁ’mmﬂ 49 vwaefin 65 WWafin
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Usuilge
1. nuasRrRnEsa 30  wwosfia | 1. AnaedTaRnEa 30  wwanfia
001101 sl lng 3(2-2-5) | 001101 | aunlnaluddniszandu 2(2-0-4) | Usute
Usage of Thai Language Thai Language in Daily Life vnefin
ﬂ’]‘iﬁ'ﬂﬂ’]’i(;’m A aR ﬂWiLLC‘;\‘iﬂ‘iZTEIﬂ FIUIU ﬁﬂi&itﬂ’]‘i?%ﬂﬂi&i’]fﬂﬂg’]uﬂ’]iﬁﬁ ﬂ’]‘i’f]l’m Gfuﬂ’ﬁ%/u’&"ﬁ 1531+
LL@zT’JWﬁTHﬂ’WE"IT‘VIEI mﬁ@“u%mm@?ﬂﬁfymﬂmﬁm LLﬂxﬁﬂHZG?llﬂuﬂq’in@I m‘sf‘ﬁﬂueﬁumiﬁqm‘a ﬂ’]‘iﬁlﬂ’&’ﬁ%& Anadune
LAZN198TY Nadene e N1985UAMN UAZNTG FAsmlszandulnatnamenzan gyl
memwﬁmN'mﬁﬂw:mieﬁ“gmmfmﬁmmmu Listening and reading skills in Thai for receiving
Communicative — skill through word, phrase, message, speaking and writing in Thai for delivering
sentence, idiom, and prose in Thai language usage, message, proper daily life communication
identifying main idea from listening and reading,
paragraph writing, brief summarizing including thinking
expression through usage of appropriate Thai
001102 | AmndsnquisBesnTey 3(2-2-5) | 001102 | nenmenddignms 10-2-1) | Usude
Ready English Thai for Academic Purposes mifmﬁm
Aadnnuazlienaniniudangs nannisly nnslEn e neAImn1aTs N19A 119874 UAY uay
AEEINTEEINITHS WA B3 e NNl AMaBes YT 9aNAUmARTEN NaHAANGI | AeBuis
mundsnguldiauazindu Toun nausihmisuas \B9AEnNg EA
qmmﬁu ﬂ’ﬁﬁl’ﬂ‘l.l%/‘l_lLL@:ﬂ’]ﬁﬁﬁLﬂﬁﬂ’ﬁ@m‘mu N190IH Integration of listening speaking reading and
VN9 AMFUBNNILAZNTINIRIALNY ATl writing skills in Thai with other fields, producing
MBS NMSBBNTERUAT WAENIINAIAT academic works
English vocabulary and grammar, fundamental English
usage in listening, speaking, reading and writing,
development of English usoge for daily-life including
getting acquainted with someone, accept and decline
invitation, direction giving, direction asking and direction
planning, conversation in restaurant, smart shopping and
saying goodbye for someone
001105 | Anundanquglannang 3(2-2-5) | 001103 | aesenguamMILEInLza1TN 3(2-2-5) uge
Explorative English English for Daily Life WAy
MNHEAIEIFINqEAINNITH A 81w Eeu Fdwsn danan aRuazlisinsainendangudn | desuis
ﬁ"lF‘T/WVTLLZWT'JEIﬂiiﬁ?uﬂqiﬁlﬂﬂ”ﬁmqNﬂﬂ’]uﬂ’ﬁfﬁ(f;’l\ﬂ Wyugm mﬁ“ﬂmi?%mmﬂ“\mqw@Tﬂumiﬁq g ’ﬂl’ﬂ«l 18397

TuuBunanna AU NM39UARNISRENNIS 113989
Ts9usn wudumasiia naslnsdmniunisdosis
sznanstlazna naalgnimadengquluauinin
UsznAmasanndn n19R8E15 08 AMHATI9ANLIN
das ganans nrawainiulasuss nisedune
mam‘amﬁﬁaﬂ‘s:ﬂaﬁ T N TRGMIE SR
JUUTEmIUMNTULLRZIUAN

Skills of English language: listening, speaking, reading, and
writing, vocabularies and English grammar for different situations

in communication and  effectiveness in intemational  context

Ao nnsdoansrayaidosmafeatuaesuazyan
TuFAntlsvandu

Fundamental  level of English  vocabulary,
expressions, phrases and grammar, English usage in
listening,  speaking, reading and  writing  for
communicating basic information regarding self and

others in daily life context
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NANYATUTUF9 W.el. 2560 NANFATUTUFI W61 2565 ﬂ:im
Usuilge
1. naasAmAnua 30 wwasfia | 1. AnaedTAnE 30 wwawfia
including trip planning, flight and accomudation booking using
intemet, intemational phone calling, communication in dirport,
diport - announcement,  communication in - customs  and
immigration, communication in bad situations and party
001204 | nMmnEsngunIamM 3(2-2-5) fin
Step UP English 318397
AdwnnEsangeiiisatesfusnamauazie
TugAnUazaiu nannnalanisdsnguluniais wa
am e Taun nadeudiua nisdenaqlanuen
ﬁlﬂ ﬂ"l‘i’f)l"luLLﬂzi‘;”l?_Wlﬂﬂih’J ﬂ"l‘iﬂl"luﬂ‘mWLLﬂZG}"l‘ﬂ\‘i
ﬂ’ﬁﬁﬂfmt‘ﬁlLLﬂzﬂﬁ‘iﬁ"lLﬂu'ﬂ%ﬂﬁdﬂﬁlLﬁ%ﬂ‘i:iﬂ“ﬁﬁﬁ;ﬂ
NSANYILAZBTEN
English vocabulary related to news and media in
daily life, English usage for listening, speaking, reading
and writing including e-mail, summarizing from media,
news reading and sharing, data interpretation from
graphs and tables, interpretation and information
presentation for further study and future careers
001104 ﬂ"lH"lé/\iﬂi]HLﬁﬂﬂﬁiﬁlﬂﬂqi 3(2-2-5) 787%7
English for Communication Gfm:l
Ffnn d1uan afuazlisnnaoin undenguds
A nAnnIalENTEIAINgEATNITRY WA 911 B
ﬂﬁiﬁl'ﬂﬂ’ﬁ?uﬂﬂ’]uﬂ’ﬁiﬁﬂ’ﬁﬁF}LALFI?_ILL@:iﬂ’Wi‘Llii?_l’l?_l
Lf‘w"mﬁuﬁ'wﬁmiﬂuﬁq
Intermediatte level English vocdbulary, expressions, phrases
and grammar, English usage in listening, speaking, reading and
writing for communicating in familiar situations and describing
fomiliar motter
001205 mmé”\mqwLﬁﬂmﬁﬁﬂmﬁ@@mmﬁ 3(2-2-5) ckik
WRZATIEW sl
English for Academic and Professional Communication
Ardny duau aduazlaganssiniundengs
mﬁ”ﬂmiaﬁ%mm@“aﬂqwiymmiﬂd WA 814 {Beu 119
ApmnsTuuAuyesnisfineuazadn
English vocabulary, expressions, phrases and
grammar, English usage in listening, speaking, reading
and writing for communicating in academic and
professional contexts
002201 | waiflaslanian 3(3-2-5) in
Citizen Mind by Citizenship 3183%7

ans unumusznunfessnaiflacludeanyn
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H15ed

ENIES

1. AaERTANEINA L 30  wwaefia

1. BuaAdTANYA (U

30

o

LAY Ane1a1 d1HnaNE1TMY ANHNATY Y waldes
flulszrniulng a385550M19B5EN nnsUsusiaen
AN AL RN R AN LA HUTITHUAZNTIE
Tanueesimussanlan

Rights, roles and duties of citizens, volunteerism, public
consciousness,  gratitude,  citizenship and  democracy,
professional  ethics, the changing society, cultural

appreciation, adaptation to social and cultural changing

002202

FannnImusI 3(3-2-5)
Multicultural  Society

uaAURIAN FeAsmyImnssan Nsdannsend
LATAITHTHUII IHAIANNWY TR UTITH NTTUE
maasuudacTudonnuarimussanlan andew
PR VNS A ANLAY TRETIN B mBsa e 4
NP IATPNLLUAZNAIVITRENTLEN

Man and society, multicultural society, bias and viclence
management in multicultural society, social and cultural trends
in global, ASEAN, social and cultural diversity of Thailand’s

regional, Phayao and University of Phayao dimensions

In

787%7

003201

ANSRRENT HFIANATITA 3(3-2-5)
Communication in Digital Society

AHgugImAlnlad 213095 TeNAULT uas
TTULIATEYNY HTRNTTNYIBIATHIAIATNE 590550
wdlre A nnsefing nslylusunandsinemdnlud @
uazlusunsulszgnailennsndndenan n1sduaAl
o = ¥ A o * °
AnNaes uaziAenasTLeyaednn i uae

= o o § = ! 13 L4 !

FApiazdndu nedeansbueiannedennaanlanasng
a a A4 ¥
fe3pmsauaaninilamungraneiifisnyes

Fundamentals of  technology: hardware, software and
networking, innovation in digital economy, electronic commerce
transaction, office automation program and software application
for multimedia production, search, screening and selection data
for work and daily life, communication through online social
networking in accordonce with ethical and reloted  legal

regulation

dn

F787%7

003202

N199ANITFUNNUATAIUIARDN 3(3-2-5)

Health and Environment Management
LHIAAATUATNTWLAZEIWIAREN N1ISFUNTN
a < oo da a «

e AR 8198 JaeinNanagunIn N19AAIIEn

LLﬂz’]'NLLNuﬂ’]ﬁ‘?UﬂﬁxW’]uﬂ’]‘ViWﬁLﬁﬂZ‘!"ﬁlﬂ’T‘W

dn

789%7
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o

wansfumgann @Rz ArmENRLEsIaNg
BITHIALFIAN TUMUINIsUaN158aNANFINTY
Tanszuan Tsafinnaniomaduiug gifmgmig
95195 N193ufeaduglfdy Aussauef n1991719uNu
uaznnsdnnisinhidantszdaiu nisdnnisuazuls

sUrEzuAz NN AT B9 sTdR

004101

Aalriunisiingin 3(3-2-5)
Art of Living

ﬂ"l‘iﬂ%"lx‘]LL‘ix‘iﬁHﬂ"lﬂT’V ﬂ’]‘i(s‘iﬂﬂ"‘mw‘lﬂu@zﬂq‘i
TNUKHNTANRNTIR mﬂﬁu@méﬁummm Lm:p;ﬁ'u
ndnATEgianeIies nariiudannguuafn
iwiTEgianaiiled nsruaun1TAnEILLn AALAg1E
ﬁﬂﬂ;ﬁﬁﬂ‘j‘iﬁ ﬂq‘iﬂ'ﬂ_l@&lLLﬂZﬂ"I‘ﬁ/ﬂﬂ"l‘iﬂ"l‘iNiﬁ

Inspiration making, goal setting and life planning,
appreciation in self value and others, goal setting in life
and planning, fundamental of sufficiency economy,
lifestyle concept of sufficiency economy,thinking system,
positive thinking, analytical thinking, creative thinking,

emotion control and management

dn

789%7

004101

Aatzlunnsiningin 3(3-2-5)
Art of Living

ﬂﬁ‘iﬂ%ﬁ\iLL‘i\‘iﬁuﬂ"lﬂT@ ﬂ"l‘i(;;;\ﬂ‘]j”‘l‘lﬂﬂ"lf—_ll,mﬁﬂq‘i
ANURHUNITANTNEIR miLﬁu@mﬁﬂTumuLm LLﬂzﬁjﬁlu
nanATEgRanaLies n1sAufudinaauIAn
iisegfanaiiied nsruIun1sAnEILLn ARAATITN
ARRINETIA ﬂ’]iﬂ'mﬂq?hlLL@xﬂﬁiﬁﬂﬂﬁiﬂﬁiNiﬁ

Inspiration making, goal setting and life planning,
appreciation in self value and others, goal setting in life
and planning, fundamental of sufficiency economy,
lifestyle concept of sufficiency economy,thinking system,
positive thinking, analytical thinking, creative thinking,

emotion control and management

dn

F787%7

004201

YARNATHUAZNTSUAPIBDN WA AN 3(2-2-5)
Socialized Personality

ANNAIATY2BIYARNAN MAEENETN
YARNAN MIWmHNIYARNATWININTE 9191 T
w3t Aansganne vinszntayatufieue
@mﬁwmzﬁﬁwﬁ:mﬁmu@“mﬁ”ﬂwﬂhmwﬁwmﬁﬂ
weien n1angsanin AN nsususatuaum
Fannpuazdonnlan

Important of personality, personality development,

personality development of physical, verbal, mind,

il

18397
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1. AaERTANEINA L 30 wwaefia | 1. wneedTAnua 30 wwede

manner, Thai culture, public communication skills,
desired traits relating to University of Phayao's
identity, living in a society, self-adaptation in the Thai

and global social cont

002101 | nslawnalulagife®ingafaia 1(0-2-1) | 5731
Technology Usage in Digital Age T
A Ao ~ - s
waAmfgafumalulagnivnaufamesuas
< < L) o/ o o
Aumasdin sanuasdiTnanu AANNIINITINTTH
a “a s a ° ¥ a a s
widrediannsaing n1slmalulainiereniunes
s v < ° o
LLﬂZﬂuL‘Vlﬂ‘iLﬁm ﬂ’]‘iT’HGﬁQWLL’J‘EN’WHﬂ\ﬂu
Concepts of computer and internet technology,
office software, principles of electronic commerce,
usage of computer and internet technology, usage of

office software

002102 | AAHARIAVINATNE 2(1-2-3) 3187397
Digital Intelligence Quotient ~ W& N N ONNIHURY T
a3as3aniifangasiumaluladatsna nannns
AUALIDYAURLANTRHA NAARFTIIDYAIIITTTH
T%LL@;‘IEWLNH@‘ZT’EN“@ nsAaA1TERia3ETITHUAY
Wnlmunganeiifsaresiumallagamamauay
ﬂ"l‘iﬁlﬂﬂ"l‘i

Principles of laws and ethics concerning
information technology, principles of information
accessing and information, extracting information and
presentation, ethical communication according to laws

concerning information technology and communication

003101 | guvidernansiunisdanstan 3(3-2-5) | 57eA%
Artistic for Life Management Gfm:l
U519 N19ANNEIALHAMTHRATNARILNN
FnnuarTmussn UsriRransuazitsanfiuau
WrwAnEn gunsenniunisdilugin nnsdnnis
ﬁ'ameyﬂuLﬁﬂmi@fﬁ\i%mfuﬁmuLmzigwu n19
’5/ﬂﬂ’1i‘1/l"lx‘12§"llﬂ'1WVI’1\1ﬂ"li’;lLL’N:@@IT’V UVIU”IVILL@ZW‘»Z’]?;
Mmmm?umiﬁmm%quﬁu;_jvﬁ'u ﬂ’liTﬁNﬁ’]"JLLﬂz
mi'ge{’f@&;fﬁ'u ﬂWiLLNGN'ﬂ'ﬂﬂﬁG‘Wqﬁﬂﬁi&l%’lwﬁy’m
AIETINTREETIHARIN ngysneTuFAmszaty
Life philosophy, living on social and cultural
diversity, history and local way of life, Phayao studies,
aesthetics of living, environmental management for
earning a living, physical health, mental health

management, roles and duties in cooperative works,
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persuasion, proper code of morality and ethics, laws in

daily life

003102

MaiAMTNEZIAL NS EeIARDATIR 3(2-2-5)

Lifelong Learning Skills
Skills Development and Lifelong Learning

USyn19fin MANNITARDE1TAINTIT I MUAS
ANIBIBLATIZN NANNNIARDENIEITTIA NANNTT
yemganiuazn1aiosns nannadeusnaoniian
wazusaAmiientsivla nnswmuinEsedax
YARNAINUAZNITUEAIEN IWAIAN TTNYLNI9AR
FNHENI9ANBLINAINETIA TNBENNTAAD LT
A9naniay1s inuzn1slans uaziinbznnsdeng
aaeaEAnTisNTudIMTUEWIAR TINHEN1ATNTEY
@%quqmmﬂ

Philosophy of thinking, Principles of critical and

analytical thinking, creative thinking, collaboration,
communication, lifelong learning and growth mindset,
development of social skills, personality and expression
in  society, thinking skills, creative  thinking,
communication skills and lifelong learning for future,

personal financial skil

18397

To

003203

BEng9m T ARIIFIAN 2(0-4-2)
Collaborative Learning for Society Creation
ﬁﬂmmﬂ%ﬂufgﬁmu NITANEITMNTITNLAY
AfTAnnagu nsviemsanfduiia aaanen
angvineniiuiin nnsuanseantuiiansnsme ns
TN miﬂ“’mumﬂ@gmﬁ( LAy N19ANANN1TAH
i vinemuiin Aanduazminfizssnuiesnns
ngmsnelunaiss@inludnn nssndauasdusn
wfiuanuanaeniiasuas aouidunailedd
SuRnrauAadian A NATEnTn N DIATLAL
ANHFIFA Y TBUBNANE DA AN BIRIAN e 113
EI@SJ%UTH?I'J’]NLLG]ﬂGi’T\WI’]\‘i'?GHuﬁiiNLL@KT‘VTW"J”IN
LﬂquPjﬁlu
Community learning skills, study of the culture
and way of life of the community, collaboration,
psychology of collaboration, public expression, planning,
strategy  formulating and  implementing  plan  in
collaborative  works, human rights and  obligation,
cooperation and adaptability to changing environment,

responsible citizens, awareness of value and importance

F787%7

Toag
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of Thai identity, acceptance of cultural diversity and

respect for others

003204

ﬂ’]’iﬁﬂﬂ’]‘i’é{"ﬂﬂﬁw ﬁ'\umﬁyﬂmm:ﬁum 1(0-2-1)
Health Environment and Community Management
mwi'ﬂugwwﬁyﬂu@mw mﬁmiﬁzﬁﬂiquwmw
289AW189 AHU DA e tHN19R1598RA N1TANIN
ﬁinIﬁlqum;ﬂwﬂmﬁwm NI9ITIUNRLAEATHY
Tﬂi@ﬂ’l‘m’mﬁyﬂu@ﬂﬂw AuananH waqu%mmuﬁ
AT mqmﬁupjﬁmqu%mw AIUINRDN UAY
7N

Knowledge of hedlth, analysis of one’s health problems,
safety in living, searching for community’s environmental
problems, collaborative planning and lauching environmental
health project in community, leadership in  health,

environment and community

18397

To

003305

nIruauNIAnBIsanuuugniaiu 3(2-2-5)

aa o

NUIENAUNITLARAYIA
Design Thinking Process for Digital Age Entrepreneurs
AugugIunsdiugUsznaunisyanania

N19919UNRLAEYIGINTTNNI9NITEIUT T
wusznaunmaRmantfzasniaiduylsznaunisgn
Aava n1slriaFesiadadniuylsznaunisiugn

o

FY A NTLUIUNITAABIDBNULL UWHIAANITNIS
X

ho))

HRIIUATEN LTINS AAIBIDD NI ADITITH
@%Eﬁiiﬂ‘ﬂﬂ\wgﬂitﬂm_mﬂiﬁqﬂﬁaﬁ/ﬂ

Basic knowledge of digital age entrepreneurs, financial
planning and transaction for entrepreneurs, qualities of digital
age entrepreneurs, usoge of measuring tools for digital age
entrepreneurs, design thinking process, concepts of developing
new products using design thinking process, ethics for digital

age entrepreneurs

787%7

To

003306

YIDNNNTANINGGUIANT TN ATEN 3(0-6-3)
Integration for Professional Innovation
miyimﬁmimwgﬂﬂ\mmmﬁmﬁﬂmvlﬁfﬂgjmi
UFITANBATEN NIBBNUULLALRTTANTTHING
A EWANENTTLINNTAABIDDNILL URENTATWEIIA
UHARABIWIANTINYINITEN
Integration of knowledge gained from general
education courses for professional activities, designing
and developing professional innovation using design
thinking process, creating concepts of professional

innovations

18397

T‘M H
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Usulge

2. NHIAFTNRINE

92 wuasfin

2. UNIAIBNRNTE

91 nuaEfin

v ¥
2.1 NANARFINTEEN

43 wuafia

v ¥
2.1 NQNANFINIETEN

26 WwwRIEin

0 ¥ 4 4 O
2.1.1 ﬂQNaﬁ’lﬁuﬂ’luﬁJ‘ﬂﬂﬂﬁ’lﬂﬁiuﬂzﬂi’h!&’lﬂ’lﬂﬁi 24 AUYNR

0 k4 4 4 .
2.1.1 nqu"imﬁugﬁuﬁwmmﬁmua:ﬂmmmams 7 REnNf

2411

A 3
ATUAAINRT 1 3(2-2-5)
Mathematics |

An b 7o o
’NNC‘ILL@ZﬂQ’]NW@LH@\?“ﬂ@\?W\?ﬂ“IfN ’f]i:]LW‘NﬁLLNZ
a o o A a <o a o
USAUFARININTRATAR LAz NINTUaR fy N1
< o ~ o
U9z NAIAN BN HIUALLEIWND
Limit and continuity of functions, derivatives and

integral of algebraic and transcendental functions,

applications of derivatives and integral

24111

A o
AAFAINAT 1 3(2-2-5)
Mathematics |

An b 7o o @ o
AaLAzANNRBH DY DININT W ’ﬂ‘léwu‘ﬁ LasEANUE
o - L% oo rs
2BININTRRTAALRENINEUDR A Naazy NeNEN
o 4 o 4
AUNUBURLLTWUS

Limits and continuity of functions, derivatives and

integral and  transcendental

of algebraic functions,

applications of derivatives and integrals

ANLAH

241112

ATIAFNERAT 2 3(2-2-5)
Mathematics |l
MATANNSBUAINSS BuiindalNasouuy szuLfifin
Badn dLIAZEYNTHIBTIMILGEY annaNTnAY
Techniques of integration, improper integral, polar

coordinate system, sequences and series of real

numbers, power series

In

787%7

242101

AANLAR 4(3-3-8)

Principle of Chemistry

a13uarn13in Tasssesnen sruuREenin
wuszifiuazlassasnsluians Usniaanaduing
hhELRIGH A% 499489 189IMAT A1TAZATE 04
wnar1ansiioenu aaunamansAd auaaLAl
n3n-ua RN wiflawdes wnilianassy

Matter and measurement, atomic  structure,

periodic  system, chemical bonding and molecular

structure, stoichiometry, chemical reaction, gases,

solid, liquid, solutions, fundamental thermodynamics,
chemical kinetics, chemical equilibrium, acid and base
nuclear environmental

electrochemistry, chemistry,

chemistry

dn

18397

243101

Bomen 1 4(3-3-8)
Biology |

sufenABneinenmans ananlR n1sdnszuy
UAzaNSATIBNEARITATUATINIMUDATH Wigrans
AmuIn1s mnnaInateesReiEan Taseaens
wazmfinasiisuaydng AringiuasngAngan

Scientific methodology, characteristics, organization
and chemistry of life, cell and metabolism, genetics,

evolution, biodiversity, structure and functions of plants

and animals, ecology and behavior

243101

FoAnewial 4(3-3-8)
General Biology
sufevAgynainenemans ADANTR N199ATEUL
UAZANSLATII9IEAN EARUATIUWIUDATH WigranS
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Scientific methodology, characteristics, organization and
chemistry of life, cell and metabolism, genetics, evolution,

biodiversity, structures and functions of plants and animals,

ecology and behavior
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Cell and Molecular Biology
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Cell theories, basic properties of cells, the
chemical basis of life, bioenergetics, enzymes and
metabolism, structure and function of cell membrane
and intracellular compartments, expression of genetic

information, cell physiology, relationships between cell

and organelles
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Introductory Physics
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Mathematics for physics, introduction of
mechanics, law of motion, gravitational force, work and
energy, momentum and collisions, rotation motion,
properties of matter, fluids mechanic, wave and
vibration, thermodynamics, electromagnetics, electric

circuits, modem physics
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Biostatistics
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Concepts extent and benefits of statistics for
health science, the application of statistics in daily life,

descriptive statistics, estimation and hypothesis test,
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2.1 mv;ﬂﬁugﬁu%m%w 43 ywwpfin | 2.1 ﬂ'a;uﬁyugwﬁ‘zm%w 26 wwasfin
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elementary analysis of variance, regression and
correlation analysis, chi-square test, the wuse of
statistical package program to analyze and interpret
the data
nangAsLULg9 W.A. 2560 nangATLSUL5e W.A. 2565
2.1.2 ﬁmﬁugmqu:gm 19 vwsefin | 2.1.2 3ﬁﬂﬁugﬁumw7:;ﬁu 19 nuaefin
146200 | nendonquiledngUszasmane 5(3-0-6) | 146200 | nundsneuiteinguszairian: 3(3-0-6) AILFN
English for Specific Purposes English for Specific Purposes
awdsngulusuniienizianzaslnely audsnguluudunienazanzaslnely
inuznnals ya 911 uaziden Tnaisiarauas yinuznas ya e uasden Tnefsvinvauassadiv
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English in more specific contexts through English in more specific contexts through
listening, speaking, reading, and writing skill with listening, speaking, reading, and writing skill with additions
additions of various speaking and writing topics of various speaking and writing topics
242103 | wilvinluaniefBwie 43-3-8) T8N
General and Organic Chemistry Gfm:l
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Stoichiometry, atomic structure, chemical bonding,
thermodynamic, chemical kinetic, nomenclature, preparation
and reaction of organic compounds; alkanes, alkenes,
alkynes, aromatic compounds, alkyl halides, alcohals,
phenols, ethers, aldehydes, ketones, carboxylic acids and
theirs derivatives, amines, and biomolecules
242111 | iafiBsAAnAuazn1stazenm 4(3-3-8) 242111 R BRANTUAzNSUSTYNA 4(3-3-8) GNIEEY
Physical Chemistry and Applications Physical Chemistry and Applications
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Goses and kinetic theory of gases, transport phenomena
such as diffusion, viscosity and thermal conductivity, ideas
about thermodynamics and its applications, pure substances
and multicomponent  systems, phase diagram, chemical
equiliorium, - solutions of non-and  electrolytes, acid-base
theory, electrochemistry, molecular binding  equilibrium,
chemical kinetics and its applications, introduction to polymer
materials, surface chemistry, including surface tension,

colloidal system
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Gases and kinetic theory of gases, transport phenomena
such as diffusion, viscosity andthermal conductivity, ideas
about thermodynamics and its applications, pure substances
andmulticomponent  systems, phase  diagram,  chemical
equiliorium, - solutions  of nonelectrolytes and  electrolytes,
acid- base theory, electrochemistry, molecular binding
chemical  kinetics and its

equilibrium, applications,

introduction to polymer materials, surface  chemistry,

including surface tension, colloidal system

242120 | MMSAATIRABIUTHIM 4(3-3-8) 242120 | AFAATIERBILUEHN0L 4(3-3-8) Usute
Quantitative Analysis Quantitative Chemical Analysis Way
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Gravimetric analysis, volumetric analysis, LW?J%W?J%NW%@V’ﬁﬂiﬂ‘mﬂwmﬂﬂ
separation technique, solvent extraction, Introduction  of analytical chemistry, statistics  for
chromatographic method, introduction to analytical  chemistry, gravimetric  analysis,  volumetric
instrumentation in analytical chemistry, UV-visible analysis,  separation  technique,  solvent  extraction,
spectrophotometry, atomic absorption chromatographic method, introduction to instrumentation in
spectrophotometry, gas chromatography and high analytical chemistry, UV~ visible spectrophotometry, atomic
performance liquid chromatography obsorption - spectrophotometry, gas chromatography and
high performance liquid chromatography
242141 | \nfiduvEs 4(3-3-8) e
Organic Chemistry 3183%7
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introduction of organic chemistry,
classification, nomenclature and isomerism of organic
compound,  properties,  reactions and  reaction
mechanisms of alkane, alkene, alkyne, aromatic,
heterocyclic, alkyl halide, alcohol, ether, amine,
aldehyde, ketone, carboxylic acids and their derivatives
361101 | qadainevialy 4(3-3-8) qadaAne iy 43-3-8) | AAAN

General Microbiology
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Structures and functions of microbial cell,

nutrition, growth and reproduction, metabolism,
microbial  control,  classification  and  genetics,
significance  of microorganisms in  food, industry,

environment, medicine, and public health

879115 NSIAFYUATNTALIUG InUnUDRTH 381
ATUANFANNTE NIFTANKIANY UATHUGAIAAS
AN A 289 AUN3E TuAHEINTS gATMINTTH
RIUINRBN NTTUNVIS UAZEIEIIDNGY

Structures and functions of microbial cell,

nutrition, growth and reproduction, metabolism,
microbial  control,  classification  and  genetics,
significance of microorganisms in  food, industry,

environment, medicine, and public health
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Biomolecules and Cell Biology
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Theories for the origin of life, organic and inorganic
compounds, isomers,  properties  of water,  buffer,
biomolecules, prokaryotes, eukaryotes, cell components,
chromosome, genetic unit, gene and expression, cell cycle,
membrane transport, cellular homeostasis, cell signaling, cell

death, tissues, exocrine and endocrine glands
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Principles of Biochemistry
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Cellular biochemical components, structure
and function of water, buffer solution, structures ,

properties and functions of carbohydrates, proteins,
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Principles of Biochemistry
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lipids and nucleo tid e s, vitamins and minerals,
properties and activities of enzymes, central dogma,
gene regulation, principles and techniques in molecular
biology, bioenergetics, metabolic pathway  of
carbohydrates , proteins , lipids and nucleo tid e s,
metabolic p ath w ay interrelationships, hormona |
regulations, properties of biological membranes and
transport, cell signaling and biochemical properties

testing for biomolecules

Cellular biochemical components, structure and
function of water, buffer solution, structures, properties and
functions of carbohydrates, lipids, proteins and nucleic acids,
vitamins and minerals, properties and activities of enzymes,
central dogma, gene regulation, principles and techniques in
molecular biclogy, bicenergetics, metabolic pathway of
carbohydrates, proteins, lipids and nucleotides, metabolic
pathway interrelationships, hormonal regulations, properties
of biological membranes and transport, cell signaling,
laboratory safety, glassware practice, quantity and units,
solution preparation and dilution, buffers, quanlitative and

quantitative analysis of biomolecules, enzymes and kinetics

365523 | isasflafiugmmisdaing 3(1-6-5) 365024 | \eiseailofugnddauadl 3(1-6-5) UFusia
Basic Biochemical Instruments Basic Biochemical Instruments Way
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Introduction to biochemical equipment and instruments: MENINOTIAENSTIR BsnaHAR @ EwR) TFPUUNIATFIH
pipette, autoclave, chromatography, filtration Tawals msdanresis
apparatus, extractor, lyophilizer, evaporator, centrifuge Introduction to biochemical equipment and
and ultracentrifugation, biosafety, good manufacturing instruments:  balance, pH meter,  spectrophotometer,
practice (GMP), I1SO standard system, waste treatment microplate reader, waterbath, incubator, hot air oven,
and management pipette, autoclave, chromatography, filtration  apparatus,
extractor,  lyophilizer,  evaporator,  centrifuge  and
ultracentrifugation, biosafety, good manufacturing practice
(GMP), ISO standard system, waste management
365324 | laAuazaraRaUndnisaed 3(2-3-6) 12
Biochemical Disorders and Diseases 3187397
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Clinical correlation of biomolecules with
diseases and disorders in metabolic pathways of
carbohydrates, proteins, lipids, nucleotides,
mechanisms of physiological biochemistry, disorders in
DNA replication, gene regulation, hemoglobin, immune

system, endocrine glands and enzymes for diagnosis
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365335 | wallaufRn1amnieen@ainen 3(1-6-5) | 365240 | walleUfiAnmaueng@iainen  3(1-6-5) Ususvia
Laboratory Techniques in Molecular Biology Laboratory Techniques in Molecular Biology ey
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e Aidue wazlisiiu nevinugAzengnlaindine a19idue uarliafin nrafinuiuiuf duenas
158 NINAFLIUFIBsAEwE N19AlATIznTsLAn ﬂﬁﬁ%m@ﬂfﬁwﬁmmm namauwaTianefidue
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Principles, theory and methodology in molecular Principles, theories and Idboratory skills in - molecular
biology, extraction, purification and analysis of DNA, biology, extraction, purification and analysis of DNA, RNA
RNA and protein, polymerase chain reaction (PCR), and protein, polymerase chain reaction (PCR), DNA
DNA sequencing, mutation analysis, bacterial DNA sequencing, mutation analysis, preparation of bacterial DNA
vectors preparation, cloning, recombinant protein vectors, cloning, recombinant protein production, enzyme-
production and enzyme-linked immunosorbent assay linked immunosorbent assay (ELISA)
(ELISA)
365341 | NARANNTHZVALTAA 3(1-6-5) 365341 | WIARANEINIZABITAA 3(1-6-5) 15
Techniques in Cell Culture Techniques in Cell Culture Aeiuny
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Techniques in primary, adherent and suspension cell NARDI ﬂ’]ilﬁ‘u%ﬂmLvﬁﬂéLmeiﬂi:?ﬁlﬂﬁ%
culture, cell counting, cell growth and cytotoxicity Laboratory  skills  for  cell  culture,
assay, in vitro fertilization, cryopreservation and techniques in primary, adherent and suspension cell
applications culture, cell counting, cell growth and cytotoxicity
assay, in vitro fertilization, cryopreservation and
applications
365342 | WugAAINTIN 3(2-3-6) EA
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Gene manipulation, gene cloning, gene
and protein expression, protein purification, protein
function, reverse genetics, gene editing, bioinformatics
tools, vaccine production, test kit development, gene
therapy and precision medicine, laboratory skills for

genetic engineering, gene preparation, restriction and
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ligation, transformation, clone screening
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Biochemistry of Natural Products Biochemistry of Natural Products
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oAl Molecular structures and properties of active compounds
Molecular  structures and  properties of active in herbs and natural products, roles in metabolic pathways,
compounds in herbs and natural products, roles in biochemical  mechanisms  of action and  properties  in
metabolic pathways, biochemical mechanisms of action prevention or dlleviation of disorders, preparation,
and properties in prevention or alleviation of disorders, separation,  identification and  analysis  of  bioactive
preparation, separation, identification and analysis of compounds using biochemical techniques, applications of
bioactive compounds using biochemical techniques, traditional natural products in prevention of biochemical
applications of traditional natural products in prevention disorders
of biochemical disorders
365361 | Fanfifingmans 3(2-3-6) | 365225 | BaaRsingrnans 3(2-3-6) | USuA
Biochemical Genetics Biochemical Genetics FBIAE
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Genetic materials, structure and function of genetic ‘1/1mﬂﬂumdﬁmﬂﬁﬁﬁmiﬁuﬁqmﬂm‘; ANTAATIZIES
materials, DNA replication, DNA repair, gene and WUgNIT ﬂﬂimﬁﬁ@ﬂﬂumiﬂ@mﬁuiﬁ"ﬂmﬁu
gene expression, transcription, translation, mechanism Heredity in organisms, classical genetics,
and regulation of gene expression in prokaryotes and gametes, genotype, phenotype, cell cycle, molecular
eukaryotes, recombinant DNA  technology, gene genetics, chromosome, gene, genome, DNA, RNA,
mutation and  verification DNA replication, gene expression and regulation, gene
mutation, applications of DNA manipulation technology,
epigenetics, laboratory genetic testing, analysis of
genetic materials, verification of gene mutation
365260 | WUVLBRTHIBIYINNT 3(2-3-6) | T18Am
Integration of Metabolism T
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Intergration of metabolism in normal
conditions, malnutrition, alcohol consumption,
metabolisms during exercise, abnormal blood glucose,
dyslipidemia, mitochondria abnormalities, pregnancy,

case studies, discussion

365261 | nalvnadaniizadlsa 3(2-3-6) | T18A11
Biochemical Mechanisms in Diseases Gfm:l
Adn1anedyynluseiuiraauny
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Cell signaling pathways and impaired
biochemical mechanisms in cancer, didbetes, nervous
system disorders, blood disorders, hepatic disorders,
cardiovascular  disorders, renal and electrolyte
disorders, osteoporosis, causative  discussion  of
diseases
365371 | Bamitnalulad 2(2-0-4) | 365270 | Banfwebilad 202-0-4) | Ususa
Biochemical Technology Biochemical Technology LAY
walulagizesnislulawman ada Tuasiu wmallageesnslulamsn ada TWaiin wwlas 7 | Aeduis
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Carbohydrate technology, lipid technology, protein wielulad
technology, enzyme technology, DNA and RNA Carbohydrate  technology, lipid  technology, protein
technology, biochemical application for biotechnology, technology, enzyme technology, DNA and RNA technology,
basic fermentation technology, nanotechnology, basic biochemical application for biotechnology, basic fermentation
biochemical aspects of flavor and aroma, introduction to technology, nanotechnology, basic biochemical aspects of
forensic science, currents topics flavor and aroma, microarray, next-generation sequencing
technology, introduction to forensic science, current topics
365330 | Virguedaduai 3(1-6-5) | 91eAm
Community field trip with Biochemistry T
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Participation, sharing the knowledge, exploring
the problems, brain storming, applying the biochemical
principle for solving the problems with  communities, public

hearing, providing the resolution guideline or prototype for
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communities

365380

MMIBMUBIANENFERS 1(0-3-2)
Scientific Reading
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Reading for general articles, scientific article or
news reading in English, techniques of reading
scientific text in English, pronunciation practice through
reading, reading for the main idea and finding the
main idea hidden in the text, translation and
summarization of the essential content, techniques for

developing vocabulary related to biochemistry

789%7
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VinErn1TReaNIBANEAERS 1(0-3-2)
ARENEEIng Y
Scientific Communication Skills with English Language
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English pronunciation practice — word stress,
sentence stress, explanation of the scientific content,
provided by third parties in English, explanation of the
step of scientific method in English, listening skills for
gist and detail, and conveying information to third
parties, summarizing and note-taking, giving opinions
and reasons, preparing and giving an effective

presentation
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Research Methodology
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Research Methodology
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Principle of biochemical research
methodology, data collection, bio-statistical analysis,
research proposal writing, scientific critical thinking,
plagiarism, ethics in microorganisms, animals and
humans, presentation, report writing, analyzing and

criticizing of sciencetific articles

a L3
INYFNAT

Principle of biochemical research
methodology, data collection, bio-statistical analysis,
research proposal writing, scientific critical thinking,
plagiarism, ethics in  microorganisms, animals and
humans, presentation, report writing, analyzing and

criticizing of sciencetific articles

365436 | BARIBIN1ITAEIABBNTIAT 3(2-3-6) | 365362 | BwARIBINITATUARDNTIATY 3(2-3-6) USusia
Biochemistry of Oxidative Stress Biochemistry of Oxidative Stress 1534
Tmméywmeuﬁﬁﬁm@%@ﬁm: 98919 Tmm%wLmzmﬁ?}wm@%@@m: 9§99 | AieBue
asanpaRaay aseendian uazanaulnsauiilone AIDARNsE A1T0enBia uazansulnsauiilse | A
A1l §A%en n1adalinanatlziATe AN N1l JAsen nsdTadinauniaziATeAnNIg
28NBIATU UNUIMTBINIIIAZEANINBBNBIATu i 2EABATH UNUIMIBINRTIASE AN e BN Biatu e
TsrindauazlsnlfinneEass audenuazyIY89 Tsnfndauarlsnlnfinnodnss Arndenuazysn
maa 37n TAT9aEINs ANTRLATNIIY e THIBIE1IAY 2099an 1A 1AT9EI ANTALAYNNIYIeNe9ans
AUYADATY Lmﬁiamig’mﬂggﬂ@m:mﬂmﬂﬁLL@: gﬁumésd@ﬁmz Lm@]lx‘iﬂ’]igﬂu’rﬂlé&uﬂ@ﬂﬁz’V’lﬂ’ﬂ’W]’ﬁ
WARA DN EITHER UAENART MBI A UfTANIAaBLgMEYnIAns
Structures and properties of free radicals, formation of GT”luméajﬂﬁmz
free radicals, reactive oxygen and nitrogen species, Structures and properties of free radicals,
measurement of oxidative stress, roles of oxidative formation of free radicals, reactive oxygen and
stress in infection disease and noncommunicable nitrogen species, measurement of oxidative stress,
disease, degeneration and aging of cells, types, roles of oxidative stress in infection disease and
structures, properties and mechanisms of antioxidants, noncommunicable disease, degeneration and aging of
sources of antioxidants from diets and natural products cells, types, structures, properties and mechanisms of
antioxidants, sources of antioxidants from diets and
natural products, antioxidant avtivity testing
365442 | waRAUfuRnTN19TAT 3(1-6-5) dn
Biochemical Laboratory Techniques 3183%7
naUfiEngmafiansgand laun mafie
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inflannfisnestiv navinfisengnletndmeismids
U3niod nsiiaanen i afin uaznailalaqiunig
Faaf
Biochemical  laboratory  traning  including
solution  preparation  techniques, extraction and
characterization of phytochemical components in
traditional plants, quantitative PCR, protein analysis and
current techniques in biochemistry
365443 | maRmuinEzUinmduaiigandn 3(1-6-5) EA
Development  of  Biochemical  Laboratory — Skills ~ for Tmi

Occupation

nFUsTHaANNILAs ALY INEEUTRNS

'
a va

Bwenlfufinisidaetionsss nsufiRembsmas
Ade@AnensrAulana wineAdeaangnuwedl mays

UINNTANNFUATTINELUTRN1T maTladaqiunig




125

Foafl
Comprehension and development of  laboratory

skills in simulate research units, operating in molecular

biology research unit, phytochemical research unit,
knowledge and ldaboratory  skill integration,  current
techniques in biochemistry
365491 | duHUA 1(0-3-2) 365491 | duuun 1(0-3-2) AL
Seminar Seminar
m‘aﬁuﬁyu ﬂqﬁﬁfJUﬁQN{ﬂNﬂ@ ﬂ"li?JLﬂ‘i’Wzﬁ ﬂ"l‘iﬁ‘l_l?:l/u ﬂ’]ii’JU‘E’JN{@Hﬂ ﬂ’]ﬁaLﬂ‘i"lx‘ﬁ
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Literature search, data collection, analysis, Literature search, data collection, analysis,
presentation, discussion and answering in biochemical presentation, discussion and answering in biochemical
topics topics
365492 | nieAnundmsy* 6 wuagfn | 365492 | n1aRnEBaTT* 6 iuaefin AILAN
Independent Study Independent Study
ﬂqiguﬂ';/’]{@ﬁdﬂ ﬂ"l‘i‘i’]U‘i'JN‘ZT'ﬂN“N 19 ﬂ"l‘i?’;/uﬂ’;"l"llyﬂﬂdﬂ ﬂq‘i‘iqu‘i’lﬂgﬂﬂdﬂ 19
2N mif‘im‘mzﬁ N191@8HITEITU N1THIEND AN ﬂ"l‘i’all,ﬂi"lzﬁ AP YUIIBITU NITHUERD
aftTeuaznaagUaTanIsaduad afUmsuaznaagUiaTentsaLdung
Data searching, data collection, experiments, analysis, Data searching, data collection, experiments, analysis,
report writing, presentation, discussion and conclusion report writing, presentation, discussion and conclusion
in biochemical topics in biochemical topics
365493 | N1RN9TW* 6 viuaefn | 365493 | nisflneut 6 iuaefin AILAN
Professional Training Professional Training
A1sANURTA n193eug nagifiay nafAnd A nagideug naaiRuyy
Uszaunianuasinezwemdifsaresiuganily Uszaunisminazinuzmfifisarasiuganitu
ANULIINBUNNS BIANIANAST Uazianes n19iTay AOMUAEABUNTG BIANTANAST UAZIENTY N5ITE
F1841% n15dEue afdsieua :miﬂ‘gﬂﬁq{ﬂ 718974 N9 UD @ﬁﬂiﬁﬂLL@:ﬂ"l‘iﬂ‘gﬂﬁ/Tﬂyﬂ
neuEanad naeEanad
Internship, learning, enhancement of experiences and Internship, learning, enhancem ent of
skills related to biochemistry in an enterprise, public experiences and skills related to biochemistry in an
and private organization, report writing, presentation, enterprise, public a nd private organization, report
discussion and conclusion in biochemical topics writing, presentation, discussion and conclusion in
biochemical topics
365494 | aufiaFnuT* 6 uagfn | 365494 | awfiafnen* 6 viuaefin ASLAN

Co-operative Education
AMTUGITRIIN Beng dayulszauniao;
wazvinuzluomiifearasdudand Tugmmewingu
Ansialunmlsznaunis 89ANINIASY LazLENT
191381918914 n19dEue afds1guarn1agy
yiaenaandaad
Internship, learning, enhancem ent of
experiences and skills related to biochemistry as a
trainee sta ff in enterprise, public a nd private

organizations, report writing, presentation, discussion

Co-operative Education
ANFUGITRIM Beug RnyLLszaunso;
wazyinuzhemiidsaresdudund Tugmuewiney
Aninluaaiulszneunis a9Anan1A3] uazianyy
N1 daus1e9u nnsduaue afdsauazniTagy
R GRT NG PN
Internship, learning, enhancem ent of
experiences and skills related to biochemistry as a
trainee sta ff in enterprise, public a nd private

organizations, report writing, presentation, discussion
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and conclusion in biochemical topics

and conclusion in biochemical topics
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365331 | Faafiduinaas 3(3-0-6) in
Environmental Biochemistry 31873%7
Asruaun1an1tuas tussanefiuay
ﬁI\iLL"J(?IZ;’ﬂN ﬂ’ﬁ%fﬂ}lL’Nf‘lq’&@"lﬂﬁi‘i&l“lﬁﬁl,mzﬁl\iLL'ZIG]Z;@N
matszynalrdanibaiaunnsenadiebin e
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Biochemical processes in  natural and
environment, natural and environmental biomolecules,
metabolic pathways of biomolecules, applications of
biochemistry in  modern environments, local and
medicinal herbs for health and beauty, prevention of
dietary-caused diseases, contaminated pollutions and
xenobiotics in food and environment that have related
effects and harmful on human health.
565331 | Armiwilsneunaussimnamdadaungl 30-3-6) | 189
Entrepreneurship and Biochemical Innovation T
NIFAABIDDNLULY miﬁmeﬂﬁmﬁ%Lﬁu
@u?jﬂ@'N ﬂqﬁﬂ;’W\?LLNu‘Qiﬁ@ AIVANBUARNTA Wf‘wsﬁﬁu
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Design thinking, user—centric design, business
model canvas, market validation, intellectual property,
pitching technique, current topic of biochemical innovation,
prototype development
365332 | duafrasquniizuarnisiiangdu 3(2-3-6) | 365332 | Buadzesgunmuarniienydn 3(3-0-6) Usummag
Biochemistry of Wellness and Longevity Biochemistry of Wellness and Longevity fim
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#uduayue nrafinlnanii nanaienenndindu s NEfnTnAATY nazAdneenBiady uasiui
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ayed n1alsuAmAdTAnReganiizuazniatiang USuWasmAdTaniegunzuaznisfiong i amis
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Biomelecules, molecules for life, causes and Biomolecules, molecules for life, causes and
factors  of  aging,  degeneration,  biochemical factors of aging, degeneration, biochemical mechanisms in
mechanisms in human, glaycation, oxidative stress and human, glycation, oxidative stress and genes of aging and
genes of aging and longevity, lifestyle management for longevity, lifestyle management for wellness and longevity,
wellness and longevity, foods and herbs as anti-aging foods and herbs as anti-aging effects
effects
365333 | duaiidalnauinis 3(2-3-6) 365333 | Faaftidalnaunig 3(2-3-6) 141
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Nutritional Biochemistry Nutritional Biochemistry Aaduny
paALlsENeLLAYA AN AT IANLAY p9AUsENBUUALAMANTAYI8IA198IMS | 5183
HANTRINITIBY M’mGiymmiwﬁamw,l,mﬁmmmﬁ MANULAZAITBIM19989 N1TUBHULAZNS AAT
28999018 ANEARRWE TN TN UE LS A19BIMT AIHABINITNANIRUAZFHITEINTVB
agnluanazUnfuazAnUng ﬂ’liﬂixﬂqﬂﬁuﬁy’]uﬂﬁ 319018 N1TFILETH guamlagnisu Auuuas
@iaLﬂ%wﬁwmq‘umwLmeiLLfTﬂiymanﬂ%mﬂ’ﬁTu Wqﬁﬂi‘mﬂ’liu’%Tﬂﬂ Tnawtinia nslasuansanmng
7N ﬂ@fﬂ*ﬂmwmﬁﬂmwﬁ'Lﬁm@nﬂﬂnifﬁ'E”Uﬁm Tuﬁmﬁuﬁfﬁﬂuqﬂ ﬂﬁﬁﬂuLﬁﬂuqﬁum%éLLmﬂﬁﬁﬂ
awnstudnandiannauazansthadandiuininty Tuams Saquqsunstuamis wailulasn Tnslula
B3 an aululafin wandomemnagenm Tulastulanty
Composition and properties of macronutrients and VNANEIMT ﬁq{ﬂﬂ@fyﬁmm%qmﬁL%@TmmﬂWi
micronutrients, body requirement of energy and N1TNANBUNITBING ﬂﬁ‘amimiﬂﬁﬂﬁ‘aﬂmﬁ@u?m
nutrients, relationships between nutrition and NG
metabolism in normal and abnormal conditions, Composition and properties of
applicants in health improvement and malnutrition macronutrients and micronutrients, digestion and
solving in local community, mechanisms of pathological absorption, body requirement of energy and nutrients,
conditions occurring from receiving imbalanced health promotion by changing consumption behaviours,
proportion of nutrients and toxic contaminants in foods food therapy, malnutrition, microorganism and toxic
contaminantion in foods, food additives, prebiotics,
probiotics, synbiotics, functional foods, gut microbiome,
current topics in nutritional biochemistry, nutrient
testing, detection of food contaminants
365334 | BoansEUMARARTALgIY 3(1-6-5) | 365334 | BAEIEMNARIERSYINANIUNNE 3(1-6-5) Waeude
Basic bioinformatics Medical Bioinformatics Bl
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vayannmfidue Tusiu nmavimnelaseasuss Adwe Tusfu niseanuuulnames nisviaune
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Biological ~ databases, database  structure, gLLV-ﬁT’ﬂGl
searching tool, sequence data retrieval and analysis, Biological databases, database  structure, searching
protein and DNA BLAST and sequence alignment, tool, sequence data retrieval and analysis, protein and DNA
prediction of protein structure and functio, prokaryotes BLAST and sequence dlignment, primer design, prediction
and eukaryotes genomes of protein structure and function, prokaryotes and
eukaryotes genomes
365336 | wialiladlafina 3(2-3-6) Eutiotil
Introduction to Omics Technologies sl
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Overview of omics technology, principle, techniques,
and applications of genomics, transcriptomics, proteomics,

metabolomics, epigenomics, and microbiomics, personalized

medicine; current topic of omics technologies and big dota
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analysis
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Nutrigenetics and Nutrigenomics
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Introduction to nutrigenetics and nutrigenomics,
genetic  variation,  genetic  polymorphism,  genetic
susceptibility, nutrient-gene  interaction,  principles  and
techniques in nutrigenomics and nutrigenomics, application
of nutrigenetics and nutrigenomics for safety evaluation of
food component, and nutrigenomics for personalized

medicine
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Immunological techniques for biochemistry
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Introduction to immunological techniques in
field of biochemistry, antigen-antibody reaction,
antibody production, antibody isolation and purification,
immune cell isolation, immunoprecipitation,
immunochromatographic  assay, enzyme  linked
immunosorbent  assay  (ELISA),  Cytokine  assay
(ELISPOT), Immunoblotting, flow cytometry,
Immunohistochemistry,  Immunofluorescence  assay,
application to the field of biochemistry, laboratory
techniques of antigen-antibody reaction, isolation of
peripheral  blood  mononuclear  cell  (PBMC),

immunodetection
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Biochemistry of Sports and Exercise
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Significant roles of chemical structure and
biological functions of carbohydrates, proteins, lipids
and nucleotides, enzyme activity, bioenergetics,
hormones, nutrition for health and sports, metabolism

in exercise and excercise-induced oxidative stress

Biochemistry of Sports and Exercise
UVIU’]VI‘U@GNW?@WM’W‘EC‘;@ﬂ"ﬁﬁWWLL@:ﬂ’]i
ADNAIRINTY AT LN LLV]U@@%NLL@:mimuQNTumi
PENAIAINTY INTUINITURLBIMNTIEEN N1IZiA3ER
ADNTIATUAINNITDBNATRINTE nnTUezidnganaz
20959N1Y N1TNARBUAITNETNITNLBI519N 18T
ﬂ"liLN’INZ\I’]i‘gﬂQTﬂN N19M999AZRNIRNIY N9
Usnifiusmsnaunueadnenssnanig
Roles of nutriens in sport and exercise,
metabolic pathways and regulations in  exercise,
nutrition and supplementary diet, excercise-induced
oxidative stress, health evaluation, glucose tolerance
test, determination of body mass index, evaluation of

metabolic rate
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Biochemical Toxicology and Carcinogenesis
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Absorption, distribution and mechanism  of
toxicants, biotransformation of xenobiotic, cell injury
and cell death, carcinogenesis, cell cycle and cancer,
oncogenes, tumor suppressor genes, cancer signaling
pathways, inflammation, cancer cells invasion and

metastasis, proteomics in cancer cells
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Absorption,  distribution and mechanism  of
toxicants, biotransformation of xenobiotic, cell injury
and cell death, carcinogenesis, cell cycle and cancer,
oncogenes, tumor suppressor genes, cancer signaling
pathways, inflammation, cancer cells invasion and
metastasis, cancer stem cells, proteomics in cancer
cells, cancer therapy, laboratory testing for bleach,

reused cooking oil, formalin in food, hydroquinone and

mercury in cosmetics
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Characteristics, properties of cosmeceuticals,
delivery of drugs and cosmetics to target cells, cellular
and molecular actions of drugs and active compounds,
the body response toward drugs and cosmetics usage,
useful and adverse effects of drugs and cosmetic,
natural products and dietary supplements for health
and beauty, aromatherapy and technologies for drugs
and  cosmetic cosmetic

development, prohibited

ingredients
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Characteristics, properties of cosmeceuticals, delivery of
drugs and cosmetics to target cells, cellular and molecular
actions of drugs and active compounds, the body response
toward drugs and cosmetics usage, useful and adverse
effects of drugs and cosmetic, natural products and dietary
supplements for headlth and beauty, aromatherapy and
technologies ~ for cosmetic

drugs and development,

prohibited cosmetic ingredients
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Chemical  properties and  metabolism  of Chemical properties and  metabolic  pathways  of
carbohydrates,  proteins, lipids and  nucleotides, carbohydrates, lipids, proteins and nucleic acids, properties
properties and activities of enzymes, central dogma, and activities of enzymes, central dogma, molecular biology
molecular biology techniques, hormonal regulation, techniques, hormonal regulation, bioenergetics, metabolic
bioenergetics, metabolic pathway interrelationships, pathway interrelationships, relationship between
relationship  between biochemistry and disorders, biochemistry and disorders, biochemistry of blood and urine
biochemistry of blood and urine and biochemical and biochemical properties testing for biomolecules
properties testing for biomolecules
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Chemical properties of carbohydrates, connective
tissues, proteins, lipids and nucleotides, properties and
activities of enzymes, metabolism of biomolecules,
metabolic interrelationships, gene and gene expression,
molecular biology and genetic engineering techniques,

biochemical disorders and diseases, biochemistry of
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Structures and  Chemical  properties of  carbohydrates,
connective  tissues, nucleotides,

proteins, lipids  and

properties and activities of enzymes, metabolism  of
biomolecules, metabolic interrelationships, gene and gene
expression, molecular biology and genetic  engineering
disorders  and  diseases,

techniques,  biochemical
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blood, hormones and biosignaling, carcinogenesis and

biochemical properties testing for biomolecules

biochemistry of blood, hormones and  biosignaling,

carcinogenesis and  biochemical  properties  testing  for

biomolecules
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Principles of biochemistry, types, structures and Principles  of  biochemistry, types, structures and
properties of biomolecules including carbohydrates, properties of biomolecules including carbohydrates, proteins,
proteins, lipids and nucleotides, properties and activities lipids and nucleic acids, properties and activities of enzyme,
of enzyme, central dogma, techniques in molecular central dogma, techniques in molecular biology, hormonal
biology, hormonal regulation, bioenergetics, metabolic regulation,  bioenergetics,  metabolic  pathways  of
pathway interrelationships, — biochemical  disorders, biomolecules,  metabolic  pathway  interrelationships,
biochemistry of blood and urine and biochemical biochemical disorders, biochemistry of blood and urine and
properties testing for biomolecules biochemical properties testing for biomolecules
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Structures and chemical properties of carbohydrates,
lipids, proteins, nucleotides, vitamins and minerals,
biochemistry of blood, properties and activities of
enzymes,hormonal regulation, central dogma, gene
requlation, techniques in  molecular biology and
biochemical properties testing for biomolecules
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Bioenergetics, metabolic pathways and disorders of
carbohydrates, proteins, lipids, nucleotides, vitamins
and minerals, metabolic pathway interrelationships, cell
signaling, biochemical carcinogenesis and xenobiotics

metabolism, biochemistry of oxidative stress
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carbohydrates,  proteins, lipids and  nucleotides, carbohydrates, lipids, proteins and nucleic acids, properties
properties and activities of enzyme, hormonal and activities of enzyme, hormonal regulation, central
regulation, central dogma and regulation, techniques of dogma and regulation, techniques of molecular biology,
molecular  biology, bioenergetics and  biochemical bioenergetics and  biochemical  properties  testing  for
properties testing for biomolecules biomolecules
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Types, structures, functions, mechanism of action and
regulation of cells and tissues, cell membrane
transport, membrane potential, cell cycle, cell death
and techniques in study of cells and tissues
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Properties, structures functions and metabolism  of
important  biomolecules

including  carbohydrates,
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Biochemistry and Molecular Biology
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Properties, structures functions and  metabolism  of
important  biomolecules including  carbohydrates, proteins,
lipids and nucleotides, alteration of biomolecules in

physiological conditions and relation with pathophysiological
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with pathophysiological conditions, gene expression,
techniques in molecular biology and application of

biochemistry in medicine

conditions, gene expression, techniques in molecular biclogy

and application of biochemistry in medicine
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Principles  of  biochemistry, types, structures and
properties of biomolecules including carbohydrates, proteins,
lipids and nucleic acids, properties and activities of enzyme,
genetic materials, hormonal  requlation,  bicenergetics,
metabolic pathways of biomolecules, metabolic  pathway
interrelationships, biochemistry of blood and urine and

biochemical properties testing for biomolecules
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Chemical properties and metabolism of carbohydrates,
proteins, lipids and nucleotides, metabolic pathway
interrelationships, gene and gene  expression,
properties and activities of enzymes, molecular biology
and genetic engineering techniques, biochemical
disorders and diseases, biochemistry of blood, hormone
biochemical

and  biosignaling, carcinogenesis  and

biochemical properties testing for biomolecules
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Chemical properties and metabolism of carbohydrates,
proteins , lipids and nucleic acids, bioenergetics,

metabolic  interrelationships, gene  and  gene

expression, properties and activities of enzymes,
molecular biology and genetic engineering techniques,
biochemical disorders and diseases, biochemistry of
blood, hormone and biosignaling, biochem ical
carcinogenesis, fundamentals of operations  for
medical biochemistry, biochemical properties testing

for biomolecules
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Rosmarinic Acid Rich Fraction from Perilla on Oxidative Stress, Inflammation and Metastasis Ability in
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Preedalikit W, Pintha K, Tantipaiboonwong P, Aunsri N, Vivattanaseth P and Mungmai L. (2020). Inhibitory
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Formulations. Cosmetics; 7, 69.
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