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1) vaadvAnwinly lifesndn 32 widefin
1.1) AnAnwlutedu 23 whwin
(1) ngsdnn1e 9 e

(2) NGV NYWEFNARTILaTAIAUAIENS 7 whehn

(3) NguAYINIPNENTILaTAINANERNS 6 vhehn

(4) ngEAvINAANY 1 vein

1.2) Andnwinliden Lyiteni 9  whehn
(1) N3N lyitenin 3 yhehn

(2) naEivINyeranTLazdnuaans  lideendi 3 viein

(3) ngudvInenmansuavadinmans  Lidesndn 3 yhehn

2) MNINTVUANY lifesndn 101 widefin
2.1) NN IENTENNTURATYTING 24 mhein
2.2) nauAv Mgy Lyiteni 74 Medn
2.2.1) W nenveny 56w

2.2.2) Weniden Lyivoandn 18 mihefin

2.3) NAUIVITN 3 vddehn

3) NUINABFDNLES lsitfaenin 6 wuwnn



3.1.3 5997391

1) nudvdneialy lideanin 32 e
1.1) 3Anwialudedu Lidaandn 23 wiqenn
(1) nguAvIn1 9 wilenin
9111101  mwilneiflen1sdoans 3(2-2-5)
Thai for Communication
90111102 mwidanguiiien1sdeans 3(2-2-5)
English for Communication
9111103  awdnguludinuszaniu 3(2-2-5)
English in Everyday Use
(2) nguvINYBEAIEATUATEIRNAIENS 7 wileia
9121101  vinwedie 3(3-0-6)
Life Skills
9121102  dnulveuasdenslantumnissud 21 3(3-0-6)
Thai and Global Society in 21 Century
9121103  Anudunaidles 1(1-0-2)
Active Citizenship
(3) nguAYINIAERSUATALAATEAS 6 wiqefn
9131101  Aewmanshazwaluladluiinuszdniu 3(2-2-5)
Science and Technology in Everyday Use
9131102  vinwgmseuiuasuilavilidinenans  3(2-2-5)
Learning and Problem Solving Skills in
Mathematics
(4) nguivawadnen 1 wiein
9141101  AanssuVINMeLiieTin 1(0-2-1)
Physical Activities for Life
1.2) Svdnwialuiden Tsidaanan 9 wuein
(1) nguvINEen Laidfaundn 3 widqein
9112101 AYILAZTAIUTIINAN 3(2-2-5)
Lao Language and Culture
9112102 AW ILASINUTITUNIN 3(2-2-5)

Burmese Language and Culture
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9112103

9112104

9112105

9112106

9112107

9112108

AP IANUTTTUILAUN
Vietnamese Language and Culture
AW ALIUUTTTULVUT

Cambodian Language and Culture
mmuaﬁwuﬁiimmg

Malay Language and Culture
AYMALINUSITUIY

Chinese Language and Culture
Awuay Tausssudgu

Japanese Language and Culture
AILAZTAUTTINNING

Korean Language and Culture

(2) ngudvuyveAansuazdnuaans lidasndn

9122201

9122202

9122203

9122204

nsdanisadevaiuaznidzi
Modern Management and Leadership
= aa o w
nsdeansludiauszaniu
Communications in Everyday Use
L= a
aunIvEnNAaUnTTY
Aesthetics of Fine and Applied Arts
AUAVLNIIN

Happiness of Life

(3) nguivIameAansuazadiadtans  idaandn

9132201

9132202

9132203

9132204

waluladasaumakasdadenusaulall

Information Technology and Social Media

wAlulad@pnna LT InUseanTu

Digital Media Technology in Everyday Use

wAlulagian1sNAILINE9E Y

Technology for Sustainable Development

FUATMNUATATINUIY

Health and Aesthetics

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 wUenn
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3 wUeNn
3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)
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2) NUINIBILQNL

2.1) nguAYMNUINGIAEATEMIUATIINEN

4101101

4101102

4102102

4102103

4102104

4102105

4105101

4105102

4105103

4105104

4106101

4106102

wARAGH 1
Calculus 1
LARANE 2
Calculus 2
Al 1
Chemistry 1

UdRnseedl 1

Chemistry Laboratory 1

Al 2
Chemistry 2

UURNsIAdl 2

Chemistry Laboratory 2

e 1

Biology 1
UUAN5TIINEN 1
Biology Laboratory 1
Inen 2

Biology 2
UURNSTIINeN 2
Biology Laboratory 2
Wand 1

Physics 1
Ufusn1sWEnd 1

Physics Laboratory 1

2.2) NgNAYMANIZAT

(1) v wanUIAU

4102205

Fwpdimly

General Biochemistry

101 %U28nm

24 %A

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

2(2-0-4)

1(0-3-1)

3(3-0-6)

1(0-3-1)

2(2-0-4)

1(0-3-1)

3(3-0-6)

1(0-3-1)

74 wU2wNA

56  “UQ8NA
3(3-0-6)
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4102206

4102241

4102242

4104201

4104202

4104203

4104204

4104205

4104206

4104207

4104301

4104302

4104303

4104304

4104305

4104306

UfuRn1sTuadinaly

General Biochemistry Laboratory

PIALATIZA
Analytical Chemistry

UURNseIARIEn

Analytical Chemistry Laboratory

% INeN

Microbiology

U URn159a¥33Inen
Microbiology Laboratory
AMBINGUEMTUIATIINEN 1
English for Microbiology 1
WMUALSY

Bacteriology

ANINYINEN

Phycology
nslfiaTesilonisqadainen
Instrument for Microbiology
el

Virology
AMYIDINYWAMTURATIINGT 2
English for Microbiology 2
Wins13N87

Mycology

QiANTUINEN

Immunology

@3 TIN1VRIAUNTE

Microbial Physiology

WUGAANSUALNUFIAINTTUAUNS

Genetics and Microbial Genetic Engineering

AMYIDINWAMTURATIINGT 3

English for Microbiology 3

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-3-1)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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4104307

4104401

4104402

4104403

4104404

4104405

4105319

1A59NITeN199a%37IMeN 1

Research Project in Microbiology 1
ANnuUaonienedInluiosUJusnis
N998TIINY

Biosafety in Microbiological Laboratory
FTUUNSAITUANAMAINLAZUSEIUANAIN
AUFAUNTE

Quality Control and Assurance System in
Microbiology

1A5IN53I98N1998%7 e 2

Research Project in Microbiology 2
FUNWINATITING

Seminar in Microbiology
WINNITUHEANUNYAUNTE

Micobial Inovative Product

et

Biological Statistics

(2) ¥ antaan

4104208

4104209

4104308

4104309

4104310

4104311

m’uﬁu%hmﬁ@aﬁum’%é
Preservation of Microbial Cultures
ANUVAINTANENNTINTNYDIYAUNIE
Microbial Biodiversity
gaduazaluladvesdas

Yeast and Yeast Technology
TAine1vesgaunsy

Microbial Ecology
AYIINYINQAANNTTH
Industrial Microbiology
YNNI IMT

Food Microbiology

1(0-3-1)

1(1-0-2)

2(1-2-3)

2(0-4-2)

1(0-3-1)

3(2-2-5)

3(3-0-6)

18  wU98nn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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4104312
4104313
4104314
4104315
4104316
4104317
4104318
4104406
4104407

4104408

4104409

4104410

2.3) NGUIIIN
4104411

RYIINYINNITNYAT
Agricultural Microbiology
TN MsAUndey
Environmental Microbiology
AYIINGININITLNNE
Medical Microbiology
RYIINYINGIY

Soil Microbiology
RYVINGIVBIHEA UL
Dairy Product Microbiology
sty

Plant Pathology

WAALaznISHARLA

Mushroom and Mushroom Production

wialulagauled
Enzyme Technology

walulagamsvain

Food Fermentation Technology
AYIINYINURUILATINITNTEITIVAS

Microbiology under The Royal Initiative

Project

a

@¥TInefiuiideyeymiasdiu

Microbiology for Local Wisdom

wAlUlagdINMREUVSY

Microbial biotechnology

N1SHNUEAUNSAIIYINN199aTI TN

Internship in Microbiology

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 “uenn
3(350)
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3) NINIVURBNLET 6 e
Thdensewivile 4 lundngasuminerdesviginuauaadinsselagligniv

snedviiaes sunnal wasdeskiidusiedvnmuualiseulaelidundisfnsiuluinae
nsduSanangnsvesavivnil
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4102103 UuRniswedl 1 1(0-3-1)
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39 20 MUEne

I 1 mensinend 2
eIV Fodwn nuein
9IXXXXX Fg@nuTluady 11
4101101 wARARE 1 3(3-0-6)
4102104 LAl 2 2(2-0-4)
4102105 UdRnisiedl 2 1(0-3-1)
4105103 1IN 2 2(2-0-4)
4105104 UURNITIINeN 2 1(0-3-1)

33 20 #EAn
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UM 2 aansAneN 1

SR Y3 ni2ena
9ILXXXXX Andnwhluiden(nguansy/ngusyvemansuas 6
depurans/nauinemansuavatinenans)
4101102 wAAANE 2 3(3-0-6)
4102205 Fapdivily 3(3-0-6)
4102206 UFTRn15T ATl 1(0-3-1)
4104201 YN 3(3-0-6)
4104202 U URn159a833nen 1(0-3-1)
4106101 wand 1 3(3-0-6)
4106102 URURNSHENS 1 1(0-3-1)
594 21 yhgin
U 2 nMAn1sAnedl 2
SWEIY Y3 niaenn
ILXXXXX AnAnwvinluiden(ngunuwy/ngusyvemansuay 3
daruenans/nauineremansuazatineans)

4102241 WPIRLATIEN 3(3-0-6)
4102242 U switiasen 1(0-3-1)
4104203 Mg wdmMIVIaTVING 1 3(2-2-5)
4104204 MewuATSY 3(2-2-5)
4104205 ANINYINEN 3(2-2-5)
4104206 nslfiaTesiionnagadiainen 1(0-3-1)
4104207 enlhia 3(2-2-5)

EIEEY
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UM 3 aansAneN 1

WAV Y31 i
4104301 MBI MTUIATYINEN 2 3(2-2-5)
4104302 WRSIINeN 3(2-2-5)
4104303 aiAuAuIne 3(2-2-5)
4104304 A35INYNVDIAUNTY 3(2-2-5)
4104305 TugAansLasugIAINTINAUNIE 3(2-2-5)
4104XXX naslvILeniden 3

59 18 yiaeiia

U 3 nMAn1sAnedl 2
SRV o3 TRtinl
4104306 AN UEMTUIATIINEGT 3 3(2-2-5)
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4104XXX nax3vLeniden 15

594 19 nenia
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UM 4 aansAneN 1

SR Y3 ni2ena

4105319 Fradin 3(3-0-6)

4104401 AnulaanienetInmluiesu unnis 1(1-0-2)

4104402 FTUUNITAIUANANNINLAZUTEAUAAN 2(1-2-3)

AUYATIING

4104403 1A5IN15398N1998%7INeN 2 2(0-4-2)

XXXXXXX VNAIvNARNIES 6
59 14 y7eie
Uil 4 nMan1sAneil 2

WAV Fa3un TRtinl

4104404 AUNUIMNATIINEG 1(0-3-1)

4104405 WIANITUNGNSUNEUNTY 3(2-2-5)

4104411 N1ENUIEAUNISAIIB NN 1998 TN 3(350)
594 7 Mena
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3.1.5 A195U18IVT

(1) vanadvdnesialy
9111101 aelneiienisdedns 3(2-2-5)

Thai for Communication

arwiidasiuiendumsioars nsfindinuznisuasuazdsansodieatisased ms
ysunnsinwennsdsans uazfuasiiteltludinuszdriu msiany msfiviuans msléaw
ilensdoansludsesiiagiu

An introductory of language for communication; practicing language skills for
creative receiving and sending message; integrating language skills for communication in
everyday use; message interpretation and literacy; language usage for communication in

current society

9111102  awdanguienisdesns 3(2-2-5)

English for Communication

Tnssasrshoinsalnwdenguil Usinglunudsuniwidanguduuusig 9
TuFInuszdriu msilnldlassadrdhensainudsngulunisy il s1unaziBeuiienisieans
Tufinuszsiu ialuvmnsaifiduein Jagtunazeunan

English structures in various forms of English writing in everyday use; practice
using English structures for communication in listening, speaking, reading, and writing skills in

everyday use in the past, present, and future situations

9111103 A1wBIngeludInUszaniu 3(2-2-5)

English in Everyday Use

winwensd oansn1wisenguluiinusedriu msldadwiludinusedriu nnsils
N33R 115871 MsWey luaniun1saleng 9 MsvinmekasnIsnefenainslsed1iu muedisn
MsAumMeionfisnazlswsy nMsiodudn nsdiomisuaziAdesiy nsuenian U ey U
mMsaiasau nstaueluivia

Communication skills in everyday use; everyday vocabularies usage; listening,
speaking, reading, and writing in various situations; greeting and routine conversations; hobby;

travelling and hotels; shopping; food and beverage ordering; time and date telling; job

applications; presentation in working places
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9112101 AN IHATIMUSIIUAT 3(2-2-5)
Lao Language and Culture
anvazwazadunIveInIwan Wnvenisils wa 81U wezleuludiiausedniu
Aavy TausTsu tazUszdanluviunveslssauendeu
Background and characteristics of Lao language; listening, speaking, reading, and

writing skills in everyday use; arts, culture, and traditions of Laos as one of the ASEAN context

9112102  ATWLAZINUSITUNI 3(2-2-5)

Burmese Language and Culture

anwaskaraLduIvesnIwIng vinwensils we 81w wandeuluddnlsediiu
Aaly Tausssu wazUseinalndnluusunvesussnuondey

Background and characteristics of Burmese language; listening, speaking, reading,
and writing skills in everyday use; arts, culture, and traditions of Myanmar as one of the

ASEAN context

9112103  ATWILAZIAIUSIIUILAUIY 3(2-2-5)
Vietnamese Language and Culture
é’ﬂwmzu,azmwmﬂummaammﬁamm NAYeN1TH 9 wjﬂ 21U LLﬁgL‘ﬁEJqu

TinUszdniu Aals Tausssn tazUseimallununluuSunuesuszanaue gy
Background and characteristics of Vietnamese language; listening, speaking,

reading, and writing skills in everyday use; arts, culture, and traditions of Vietnam as one of

the ASEAN context

9112104 ATWILAZIRIUSTTULINS 3(2-2-5)

Cambodian Language and Culture

anvazwazAuIveInIBIYLS Tinwenila we 81w wazdauludiausydniu
Aady Taustsn tazUszinalivusluuiunveslszsmnaueiou

Background and characteristics of Cambodian language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Cambodia as one

of the ASEAN context
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9112105 AMWIUALIAIUTITUNANY 3(2-2-5)

Malay Language and Culture

anwazkarAuluveswINaly Wnwensil wa 81w wazleuludinuszdriu
Aavy Tausssu wasUssmaluangluusunveslsemauendey

Background and characteristics of Malay language; listening, speaking, reading,
and writing skills in everyday use; arts, culture, and traditions of Malaysia as one of the ASEAN

context

9112106 AN IHATINUTITUIY 3(2-2-5)
Chinese Language and Culture
anvazkazadunvesn vy invenisile ya 81w warleuluiinuszdniu
Aavz Twussy wasUszinalduluusunvosUszraue@ounaziouns Tuoon
Background and characteristics of Chinese language; listening, speaking, reading,

and writing skills in everyday use; arts, culture, and traditions of China as one of the ASEAN

and East Asian context

9112107 M uazIMUsIINGYY 3(2-2-5)
Japanese Language and Culture
v [ a (Y { a aa o o
anwuguavasluanvesn wgdy vinwensils we o1u uazie WludInused1iu
Aavy Tusssy wasUssmalgUuluuiunvesssvianedounasiaidunyg Jusen
Background and characteristics of Japanese language; listening, speaking, reading,
and writing skills in everyday use; arts, culture, and traditions of Japan as one of the ASEAN

and East Asian context

9112108 AW LATIAIUSIIUAIAE 3(2-2-5)

Korean Language and Culture

anuwazkazaUduNIveIN wINIYE Tinwensils wa 81 wasleuludinusedniu
Aaly TausssN LazUseinalinualuusunveslserialedyulazioliong iusen

Background and characteristics of Korean language; listening, speaking, reading,
and writing skills in everyday use; arts, culture, and traditions of Korea as one of the ASEAN

and East Asian context
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9121101 vinwsAIn 3(3-0-6)

Life Skills

vinweRsndudmiunsisadinszsdriu Wnvslanzyana sinwennsinsedeans
WNuedInunasinuwen15UsENoueITn  N1SHALIAY AURAIANII0TTH UAINTALaENS
Ufuda AusssuatusTauLasAdouiifiaszasd nsAndianed dedulanazuidgmiedig
aseassn mevihuduiiu msdssdinegimeiiies

Necessary skills for everyday use; intrapersonal skills; commmunication skills; social
and occupational skills; self-development; emotional quotient; mental health and
adjustment; virtue, ethics, and values; critical thinking, decision making, and problem solving;

team working; living a self-sufficient life

9121102  &enslneuazdenulanluanassued 21 3(3-0-6)
Thai and Global Society in 21t Century
fFerulneluviunlanludifvsgifeansuazensesssulne Yszvins Tausssulne

unumLagAAAoUledmaYn insugRaneiloaiiensianogediiu Tassmsnsy a3

TuwwmwauLﬁﬁ]WizUiﬁumquﬁwaaqaamemiw ‘iniﬁﬁa\‘iau AUANUTEVIVIALIALDLTY

priueanidesls (8duw) UTUNYBIVRINAUUTENAANTN LLazﬂ%UﬂﬂimaﬂﬁmLﬁf\]ﬁﬂwwm‘Uim

WA (B39 Yuua) Aeuninendesivdgiiuaunadinszenasyssmena
Thai society in the global society in the dimension of history, Thai civilization,

population, Thai culture as well as the movement of religion; self-sufficiency economy for

the sustainable development; the royal projects of His Majesty King Bhumibol Adulyadej

(King Rama 1X); the local scholars; the context of ASEAN community and ASEAN nations; the

contributions of Somdej Chaopraya Borommaha Srisuriyawongse (Chaung Bunnag) to

Bansomdejchaopraya Rajabhat University and Thailand

9121103  Anulunalios 1(1-0-2)
Active Citizenship
(% & a v A v ac-s [
nannsiugIureinisunasedlussuaulseysulnedulinssumnenidnsadulsey
ANUTIY AnSuazminnveanailes Indrilnansisay viauad wazAfouluanudedndaise
HANSENUIMNNINITANARAFe M esodinuuazUsemav A
Fundamental principles of constitutional monarchy; definition of rights and

responsibilities of active citizens; civic-mindedness, attitudes, and values in integrity among
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the students as well as awareness of the disastrous effects of corruption on the society and

country

9122201 n1sdamsadelnaiuazanlzdin 3(3-0-6)

Modern Management and Leadership

LIAR Ngufn1sdanis mIdanisesduszneunsuagntiifeang o lusadns nnsld
weluladifionisinnisesdns uwadn nowinnefiuaznsieuduiiy 93usssunazaiiy
FurnsaUsDFIAL

Concepts and theories of management, the component management, and
various functions in organizations; implementation of technology for organizational
management; concepts and theories of leadership and team work; ethics and social

responsibilities

9122202  msAessTudiauszsniu 3(3-0-6)
Communications in Everyday Use
AUMINEUDINTTA 0T A0UTTLANAY 9 ﬂ’lsiu/hﬁu?{aa&f’lﬂﬁ%ﬁmm’lm AU
Undedeuaramaniemans nansgnuvesdo msuilnadessadilalud dnusedriu nslide
ogadiauiuiinveusedeellinziindniainyana 9305530 9558UTIM nrneTiAedes
Definitions of communication; types of media; media literacy on the basis of
consideration; creditability and content values; media impact; media consumption with
understanding in everyday use; using media with social responsibility and without violating

personal rights; morality, ethics, and related laws

9122203  guvisEzNeRaUnIIY 3(3-0-6)
Aesthetics of Fine and Applied Arts
AUVLNEUAE VIO B NFUYTEY ﬂ'ﬁxmumﬁﬁaui Uszaunisal wazNSUTELIIUAMAT
MANUNTasAaUnITy Munues iuugdal wasauviaudad
Definitions and theories of aesthetics; learning process, experience, and

appreciation of fine and applied arts; music, performing arts, and visual arts
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9122204  ANEGULITYIN 3(3-0-6)

Happiness of Life

Anuving AnudLaztadeiilfAnaugy wwnAanguiiiedeiuauay
Aaurmsdniudinfifianugy dufgu msdadeuan anuguiumsiieu nueitsniunisaing
ANEY %mmmimuﬁammqwmﬁgu

Definitions, importance, and factors creating happiness; concepts and theories
concerning happiness; art of living a happy life; peace; positive thinking; happiness at work;

hobbies and creation of happiness; public mind for other's happiness

9131101  Anenaransuazmalulagludinuszandu 3(2-2-5)
Science and Technology in Everyday Use
fmLLa’Nmmmﬁ:a}’1ﬂIaﬂﬁsimwaﬁwwﬁm%mwL.Lazmamw AMUFIA YU

NTEUIUNITAAMIINEIAIans nsidmaluladludinuszdriu arsiadifuiiviazdunsigain

a15iail nglandou LLasmiLﬂﬁauLLUaﬂaﬂﬂwqﬁaﬁﬂﬂﬂ LLasmmﬁﬁmﬁuaﬂmwﬁ’waa%ﬁmuvuama
Knowledge inquiry from natural world both in biological and physical fields;

importance of scientific thinking process; technology in everyday use; toxic chemicals and

chemical hazards; global warming and climate change; importance of balanced living

9131102  vinwznseuiuazuideynitendinaans 3(2-2-5)
Learning and Problem Solving Skills in Mathematics
NINAILITNBENISARLUUBIATILTNATINAERS LAz AAAERS nannsudguiuas

FBnsldngua deyauarnslinsiesideyaideadu uuusassmsademandideadu Wnuens

AuaailensiFouiiazuitiym
Logical and mathematical holistic thinking skills development; problem-solving

principles and reasoning methods; data and basic data analysis; fundamental mathematical

model; calculation skills for learning and problem solving

9132201 wialulagasaumAnazdodnuaaulail 3(2-2-5)
Information Technology and Social Media
AUNLNY 83AUTENOU AMNEIAY tazUszlovuveunaluladaisaung a15auas

[

gondAwIs gunsninisieansadelnl n1sdeansteyauavdumesiin mdvddidnvseind dedsny
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poulad Auanauuazaisasadslumaluladaisaunauazdedsaueeularl nguunsuaz

sussalunslimaluladansaumanazdodnueeulatludinuses1iussaisassa
Definitions, components, importance, and benefits of information technology;

hardware; software; modern communication equipment; data communication and Internet;

e-commerce; social media; threats and security in information technology and social media;

laws and ethics in using everyday information technology and social media creatively

9132202  wialuladdendvaludiausziniu 3(2-2-5)
Digital Media Technology in Everyday Use

aa v a Y

MANN13Y4d8ATNa nszuuMsHandendvia nisldmaluladlunisduaindoya

'
=

WBNARABAIVA tNATANITUNLEAUDESAULNANIOEDAFIA NISIHUWLNSADAINAMUTNANGITOY

Doy

(% L2

assevussalunmsiiauededdvia nyanaifeafiuavansuagningaunetyan

Principles of digital media; digital media production; data presentation planning;
information presentation techniques using digital media; public presentation and digital
media publishment; ethics in digital media presentation; laws concerning copyright and

intellectual property

9132203  wialuladianiswmundigedy 3(3-0-6)
Technology for Sustainable Development
AULIELazAINAAYURIAluled Usstnnvaunalulad nTzuIunITWRILINIG

welulad maluladfmunzan nmsldmaluladiftonddamiiaannisiaudseeins nsld

weluladiionsadassadeny nszuaunssniiunsiunaluladiiionswauniisd
Definitions and importance of technology; types of technology; development
process of technology; appropriate technology; use of technology to solve problems caused

by increased population; using technology wisely to develop a society; technological process

for sustainable development
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9132204  HUAINLAZAIIUY 3(3-0-6)

Health and Aesthetics

szuUlagniiAvesseneaywd Jgmaunmiinutesluudazinsie migualostu
NENETUAVAN mam%mwzaa’i&LLazﬁluw“qﬁumw 91913 B LAYHARSUITEUAIN LloAL
Tuginusedniu InensauavaniaraNny wazmafnwsluiegy

Human body systems and functions; common health problems in various age
groups and prevention; health enhancement; anti-aging and regenerative science; food,
drugs, and health products for aesthetic in every use; health and aesthetic science; sex

education in adolescence

9141101  AINTsIMeNELETIN 1(0-2-1)

Physical Activities for Life

AUNRUY m’mi CRRHIURIG LLamamﬁﬁﬁ’@uﬁugm%ﬂﬁﬁ]ﬂiiamwmﬁl Funou
TunsufsaRanssumenesisludiausedrTunazendng Wen1sdquaiweunsied dlasuy
M3UATR Aenssumaiedeulm mslesfunazquaguaiw msieduaiisaussnnmmnienie Aanssu
fuwlve Aana Aanssunisesndidenie Aanssudunuinis warAanssunisindeulmnienie
3u q AAsates

Definitions, knowledge, understanding, and importance of physical activity
foundations; steps in physical activity performance both in everyday and leisure time in
order to possess good health and sanitation by practicing physical activities, protecting and
taking care of health, strengthening physical fitness, and playing Thai and international sports
including physical exercise, recreation, and other relevant physical activities

(2) nuIRITIANY AN

(2.1) nguivunuIneAansEnsugatIIng

4101101 uAagad 1 3(3-0-6)

Calculus 1

afinuazaudeiesvesiladdueyiudvesilsituiuunioinaznsuszgnd Uswus
waznsUsEend

Limits and continuity of functions; derivatives of single variable functions and

applications; integrals and application
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4101102  uAAREE 2 3(3-0-6)
Calculus 2
seiniidesameidounnnou: 4101101 upagda 1

[y

drdueriud eynsueud faidunarsduls aflnuazarsioidlowesileidunansd
w5 puiusyes ayusTEUAne ayiusvesilsndunalefuys nsussendveilanduvaiuss
wUs Uiiusanstuuasnmsussyns
Pre-requisite : 4101101 Calculus 1

Infinite sequence; infinite series; multiple variable function; limits and continuity
of multiple variables functions; partial derivatives; direction derivative; derivatives of multiple

variables functions; applications of multiple variable function; double integrals and

applications

4102102 A% 1 3(3-0-6)
Chemistry 1

[y

9zAOLLAZAN19577 WuszLad USunaduius uiia veuran asazatsuazyeuds
s aa a & aa v a a a ¢
Q&!‘M‘W’ﬁﬁ?ﬁ@lﬂﬂll ANUILARYT LANAILINADU ‘UIG]iLﬁEJZLILLﬁBW@ﬁLlI@i
Atom and periodic table; chemical bonding; stoichiometry; gases; liquids,
solutions and solids; chemical thermodynamics; nuclear chemistry; environmental

chemistry; petroleum and polymer

4102103  UjUANLAY 1 1(0-3-1)
Chemistry Laboratory 1
anuvaendeluiosufuinig msldeunsalfiugiumand YfoRnsiduiusiv
e NAdl 1
Safety in laboratory; chemistry laboratory apparatus and their uses; experiments

associated with chemistry 1

4102104 Afl 2 2(2-0-4)
Chemistry 2

neAnidesameounnneu: 4102102 1afl 1
Jaunarans aunand nIn-lakazinie aunaloosu Wil wildun3d a1397

luana
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Prerequisite: 4102102 Chemistry 1
Chemical kinetics; chemical equilibrium; acid-base and salts; ionic equilibrium;

electrochemistry; organic chemistry; biomolecules

4102105 UjUAnIsiAL 2 1(0-3-1)
Chemistry Laboratory 2

MeAniidesamedsunnou: 4102103 UfsRnsiad
URTRnsiduiusiuseivad 2

Prerequisite: 4102103 Chemistry Laboratory 1

Experiments associated with chemistry 2

4105101  ¥33nen 1 3(3-0-6)

Biology 1

audRuarnsdnszuudadi®in sedouisinermans arsailluddidin wad Tnssada
uagmiivesfivuazdnd Wugeans nalnvesidaunns anuvainnansvesdeddin dunaine
LagNgANIINTREINTIn

Properties and organization of organisms; scientific method; chemical in the
organisms; cell; structure and function of plant and animal; genetics; mechanisms of

evolution; biodiversity; ecology and behavior of organisms

4105102 U UANNYIINEI 1 1(0-3-1)
Biology Laboratory 1

seindidesameiounnnou : 4105101 §33men 1 vielSoumugiu
ndesanssrinarUftRnsisenndestuionindrine 1

Prerequisite : 4105101 Biology 1 or Co-requisite

Microscopy and operating in accordance with the contents of biology 1

4105103 e 2 2(2-0-4)
Biology 2

VPRI UEUNINDY : 4105101 ¥ INe 1
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(%) [V VY

WAINULALLUUNUDATY SzuuUssamuazeionssuduna n1swmasulm gesluy s

a [

g801M13 N1Ielaseauead N13aaee sruugilAuiu 2198815908 N1TAURUSLAENIS
WSAule MIUsEyNANIgIIng
Prerequisite: 4105101 Biology 1

Energy and metabolism; nervous system and sensory organ; movement;
hormone; digestion; cellular respiration; circulation; immune system; homeostasis;

reproduction and growth; application of biological sciences

4105104  UUAN15YIINEN 2 1(0-3-1)
Biology Laboratory 2
eAniidesameidounineou : 4105102 UURN533Inen 1 uag 4105103 §23nen 2 wieiSeu
AIUAN
UfThRnsiaenadostuiiioniiudsive 2
Prerequisite: 4105102 Biology Laboratory 1

Operating in accordance with the content of biology 2

4106101 Wand 1 3(3-0-6)
Physics 1
MyiauazmienIsin anans Lnwes nMsiedeud s ngMSAABUR U NdIY
Tususfy ngnseydndludy msdulazadu guvnamand voslua aunulih auiuwivgn

1

was Ldes Handealvy
Measurement and units; scalar; vector; motion; force; law of motion; work;
energy; momentum; momentum conservation; vibrations and waves; thermodynamics; fluid;

electric fields; magnetic field; light; sound; modern physics

4106102  UjUANsWENS 1 1(0-3-1)
Physics Laboratory 1

eIvResamzileuney : 4106101 Wand 1 viselSgumuei

1 I

UURn1sMeENd 1 Naenpneaiungud)
Prerequisite : 4106101 Physics 1 or Co-requisite

Laboratory in physics 1 coherent theory
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(2.2) nguivANIEAIY

4102205  Fuaiinaly 3(3-0-6)

General Biochemistry
ednfidesamandousndew: 4102101 ndialu vde 4102104 adl 2 30 4102201 wAfidun3E
ly

ARy vesdual ndanuwarnmsdsuutamneduedl ssdusenevreasad was
wihfvesooiunuaddfynsluad Taseads auldd wagnihiivesanstaluana aslulaase
Tusiu Loules] 3in nenthadBnuasnszuiumsnenandeyameaiusnssudosiu uagnszuaunis
wunueadudedy
Prerequisite: 4102101 General Chemistry or 4102104 Chemistry 2 or 4102201 General
Organic Chemistry

The importance of biochemistry; energy and change in biochemistry;
composition and function of organelle within cell; structure, properties and functions for

biomolecules of carbohydrate, protein, enzyme, lipid, nucleic acid; basic of genetic

information and basic of metabolism

4102206  UfRN"sTATITALY 1(0-3-1)
General Biochemistry Laboratory
edvifesameidouinneu : 4102101 wivialu wie 4102103 UFURNMTAT 1 way 4102105
UUAn1siaLl 2
U Ansnaaeuandinianienm audimani uaraudini@inimvesansiiliana
Naonadesiungud
Pre-requisite : 4102101 General Chemistry or 4102103 Chemistry Laboratory 1 and 4102105
Chemistry Laboratory 2

Laboratory for physical, chemical and biological properties of biomolecules

corresponding with theory

4102241  wATIATIZH 3(3-0-6)
Analytical Chemistry

e fisesamedousnney - 4102101 wilvialy vise 4102104 1Al 2
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MaNMTIATIElUBIUTINA MsdwIudSnaduiuswaznsTinssdeyadsala
mqwﬁLLazmiUizqﬂﬁmﬁLﬂi’wﬁimw?mm waznsteivin nslmms ansa-wa nslnmse
WUURNAZNBY NTIMMIALUUIAONG hazn1sMmsaLuUasUssnouItagou
Pre-requisite : 4102101 General Chemistry or 4102104 Chemistry 2

Fundamental of quantitative analysis; calculation of stoichiometry and data
analysis of statistic; theory and application of volumetric and gravimetric analysis; acid-base

titration; precipitation titration; redox titration and complexation titration

4102242 U{uRnseTAATIER 1(0-3-1)
Analytical Chemistry Laboratory

a wa

sedvfigesamudoumnnou; 4102101 Wil vSe 4102105 UURnsiadl 2
UTRnsiduiusiuneiviaiinse
Pre-requisite : 4102101 General Chemistry or 4102105 Chemistry Laboratory 2

Experiments related to analytical chemistry

4104201 Qad23INe 3(3-0-6)

9

Microbiology

a

Fug1uine1alUredunsd N1amIeid o9dunsd LUUeiduveRdunsd

LY 1 a 6 a L4 6

WugAEnsveIaunss nMsnevausiinuiudewelsn N15Ussyndliaun3d 9adine mnaun

3 9 U

=

2YIINYIMIAY FATVINGINNDIT FATVINGINN@AAMNTTY
General morphology of microorganisms; microbial cultivation; microbial
metabolism; microbial genetics; immune response to pathogen; microbial utilization; aquatic

microbiology; soil microbiology; food microbiology; industrial microbiology

4104202  UUAN15ATIINGD 1(0-3-1)
Microbiology Laboratory
dlsznaunasmsldndesganssal lassaiaadaunsd walian1sgeudlasasng

9

LWad NITHENKATAITINE Laawauma NITUNINTEANY WWNUBATY N1snaeiug nslduselewd
IINYAUNTE

Composition and using of microscope; microbial cell structure; cell structure
staining technique; isolation and microbial cultivation; dispersion; metabolism; mutation;

microbial utilization
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4104203  N1WIBNEFINTUIATIINYT 1 3(2-2-5)
English for Microbiology 1

ednfidesamandouintew: 9111102 mwdinguitenisdoans
MdniduAngmansuazaadaingt Bninwenisila nMseenidesniusengud

Aendesiuinermansuazqadninen

Prerequisite: 9111102 English for Communication

Vocabularies of science and microbiology; skill practices of listening;

pronounciation of science and microbiology

4104204  Inewuaiisy 3(2-2-5)
Bacteriology

Meividesameidousnneu: 4104201 9a873Men way 4104202 YFTRNNI9aTINen
TAnevesuuaiite dugiuive Tuall manudes ssuunsdamnavuarn1sTe

a [

Fuunviauuafifedsoynndsuuuuiiiuwarsedulinana uuedlSefiddamedunisnums
9193 gMAMNTTI MIUIME WazAanden MsAnwIAAELY
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory

Biology of bacteria; morphology; biochemistry; cultivation; classification and
identification system for bacteria by conventional and molecular taxonomy; importance of

bacteria in agriculture, food, industry, medicine and environment; field study

4104205 #1318 INGN 3(2-2-5)
Phycology
Medvidesameiusntou: 4104201 9aT¥iMen uay 4104202 UFTRNN598TNeN

la59a319 T3ns8In nsdaviieny unumnsilnaingl ITauin1s anudidgnia

(% § o aNa A s

Lﬁiﬂgﬁﬂ%@ﬂ’d?%ﬁ’]&] mmé’uwuﬁﬂuﬁqﬁﬁu’mau mmﬁmamm ﬂ’]ﬁL‘W’]%Lg‘EJ\‘i ﬂ?iLLEJﬂﬁWEJWUﬁq
U3avs nsfinwiniaaun
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory

Structure; life cycle; classification; role in eology; evolution; important economy
of algae; corelation with other organisms; collection; cultivation; pure culture isolation; field

study
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4104206 N13lYLATEEBNIYATIINEN 1(0-3-1)
Instrumental usage in Microbiology
wann1s 18n15kY wagnsguainuiasesiiod niunmsfnymesnugadvinen

Principles, practices and maintenance of instrument for study in microbiology

4104207 Anenlada 3(2-2-5)
Virology

MeAvidesameiunnou: 4104201 9aT7inen uay 4104202 UFURN59aTNeN
Tnssadauazesusznourash’a mduuniasnsnsvaeueiin Msfiaide nsuen

[

dowagmamizidosafa mawisidsavaddnd tugimnssufiugudinetlaia Sndwaves
hh¥asodsiTinau
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory

Structure and component of viral particle; classification and identification;
infection; isolation and propagation of viral progeny; animal cell culture; fundamental

genetic engineering for virology; influence of virus to other organisms

4104208 nsiiuinendaqdunss 3(2-2-5)
Preservation of Microbial Cultures
Medvidesameiounneu: 4104201 9a8¥3Men uay 4104202 YfTRNNI9aTInen
Vié’ﬂLLaﬁ%miLﬁU%’ﬂmL%afqﬁum'%ﬁ ms%’mwuLLazmiiwiﬁwﬁaﬂgjamaﬂﬂﬁuw%éﬁLﬁ‘u
$nwn 1edevnevesguiniAuTIUTWAeRuS AuYISuassiuns msAnwigeay
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Principles and method of microbial culture preservation collection; culture
collection management and information collection; culture collection network and service;
field trip
4104209  AMUNAINNAILNINIININVQEUNTY 3(2-2-5)
Microbial Biodiversity
neAnifesameounnou: 4104201 9a37AMe1 uay 4104202 UFTRNNT8TIMeN
AMUNAINTAILNNYINN NTEYLFYANUNAINTAIENIYINN N1TYSNEAIY

MAINVAENNTINN TTWUINTVRIREUNTE  WATANSANYIAIUNAINA8YeIRaUNTS 113

WaAuLUadan MiINdeLHeANNAINIATEYDIAUYISE N1SANYINIAGUY
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Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Biodiversity; loss of biodiversity; conservation of biodiversity; microbial evolution;

technique for biodiversity study; environmental change to microbial biodiversity; field study

4104301 N1WIBNYEFINTUIATIINYT 2 3(2-2-5)
English for Microbiology 2

neAnifesamzdounnnou: 4104203 nMwdingudmiugatiaine 1
NSAUANUNAMNITEAIURATIINGT HNTINYENIT81U NITIATIIUNAIIUNITIYING

AULATIIMEN HNvinyen1silusIeNUNMYISINg¥AUIATYINe

Prerequisite: 4104203 English for Microbiology 1
Searching of research article in microbiology; skill practices of reading; analysis

of academic article in microbiology; skill practices of report writing in microbiology

4104302  Wins1Nen 3(2-2-5)
Mycology
Medvidesameiusntou: 4104201 9aE7iMen uay 4104202 U§TRNN598TINeN
1598319 T0INTWIN N153nNIANY ITWUINTT UNUIMIEEIAINGT AuEAYyUes
Winsrededidindu nsfnwinaauy
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Structure; life cycle; classification; evolution; ecological role; importance of
fungi to other organisms; field study
4104303  giANiUINeI 3(2-2-5)
Immunology
Meinidesameiouinteu: 4104201 92378 uay 4104202 UfoRNN59aT7INen
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minfuazANudIAYveIdAuiy Uselanvedszuunilfuil n13nouausIni g
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Tagu myitadelsamemadanugiauiuine)
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory

Role and importance of immunity; type of immune systems; immune response;
interaction between antigen and antibody; immune disorder; immunization by vaccine;

diagnostic of disease by immunological technique
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4104304  &35INY1VORAUNTE 3(2-2-5)
Microbial Physiology
neAnifesameounnnou: 4104201 93781 uag 4104202 UFTRNNT8TIN7

a

lasasevenead Anuduiusseninaasaasaiuntnvesgdunsd aunamansves

a6 a a 6

N5L930Uea9AuN3S JULUUMTaTYesgdwnEd Tadeiifinadonindula nssuaunmsaianadly
WA NALNNITAIUANILNUBATY
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory

Structure of cells; relationship between structure and function of microorganisms;
growth kinetics of microorganisms; type of microbial growth; factors affecting to growth;

energy production and utilization process; metabolism regulation

4104305 WUFANENTUATRUSIAINTINRAUNTY 3(2-2-5)
Genetics and Microbial Genetic Engineering
Meividesameidousnneu: 4104201 9a873Men uay 4104202 UfTRNNI9aT7INeN
aﬂiﬁuqﬂiiuﬁuaaqﬁuw?ﬁ ﬂﬁLLﬁN@@ﬂGUENQ‘ULLaBﬂ’]iﬂ?‘UQN m’iﬂmEJWUﬁ:LLag
N3FULTUALOULD ﬂﬁlﬂﬂﬂiLLaﬂLﬂﬁauaﬂiﬁuqﬂiim Fransaumnemaniid sy mslaauiu ns
dngdululnsanslonuazganlon nsdnudasiugnssulugdunsd nsundamedu
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Genetic material of microorganisms; gene expression and regulation; mutation
and DNA repair; genetic transfer mechanisms; basic bioinformatics; gene cloning; gene

transfer in prokaryote and eukaryote; genetic modification in microorganisms; gene therapy

4104306 N1WIBINEFNTUIATIINEYN 3 3(2-2-5)
English for Microbiology 3

neAnfesamadounnou: 4104301 awidangudmiugadnine 2
nsaunuluanIunIsalnie 9 n1seAusey Bnvinken1sleuunauniaivinisaiy

ATVINEN HNTINEen TULAUONANUNIIYINITATUATIINE

Prerequisite: 4104301 English for Microbiology 2
Conversation in various situations; discussion; skill practices of academic article

writing in microbiology; skill practices of academic research conference in microbiology



42

4104307  1A39N15398N199aYIMEN 1 1(0-3-1)
Research Project in Microbiology 1
AvuaUsziutyminisgadaineiiaula madoudeiauslasanisiss msdaue
ToLaualATINITITEN1aTIINeN
Defining of interested research topic in microbiology; research proposal writing;

proposal presentation

4104308 gaduaznalulagvasdan 3(2-2-5)
Yeast and Yeast Technology
nedvidesameiounnou: 4104201 9a873nen uay 4104202 UfRNNI9aTnen
1A59a579 @353Me1 N13TUNUTEAN MugnITuLaziineIne1vesdan mnudAyves
ﬁaﬁﬁiamsqmmmiu wlﬂﬁﬂmiLW’lngm?Jaﬁl:ﬁaqmammwmi‘wﬁﬂ
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Structure; physiology; classification; genetic and ecology of yeast; the importance
of yeast for industry; yeast cultivation technique for fermentation industry
4104309  HAINYIVDIRAUNTE 3(2-2-5)
Microbial Ecology

a wa =

eAyndesamelounineu: 4104201 3a37INeN wag 4104202 YFURN159a833neN
ANFuTUSIEnIgauvsdivanimwinaey Jadasing 9 Nlnasienisiasqiulauas
a Aaa ' a s
NIZUIUN TN NVUALNLNANDIAUNTY
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Relationship between microoreanisms and environment; factors affecting to

microbial growth; biochemical processe affecting to microorganisms

4104310  9aYIINYINNBAFINNTIN 3(2-2-5)

9 9

Industrial Microbiology
edidesamelyuiiney: 4104201 a%37IMeN wag 4104202 U URN159a833nen
) a a 6! v v I a a 6
n15d1dunigluldlugnaivnssy wannmsAadonadunignisgnainnsy
NILUIUNITHEN NARTUIEAaIMNTINIINIAUNTY N1simualseinufiuiaulaieanisdng

AUAINIFY



a3

Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Utilization of microorganisms in industry; principles of microbial screening for
industry; production process; industrial product from microorganisms; define interesting issue

for research study

4104311  38¥IININ9DINT 3(2-2-5)
Food Microbiology

MeAvidesameiountou: 4104201 9aT2inen uay 4104202 UFURN59aTNeN
aun3dluenns dunidiiluainanisiindsluems evnsiduiwieanin

AUNTY NANNITAUDNRINIT FUIAUIRBIMT IBN1IATIINNAUNTIIUBIMT UINTFINOIMNTNY

Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Microorganisms in food; spoilage microorganisms; microbial food poisoning;
principles of food preservation; food sanitation; method for microbial detection in food; food

standard in microbiology

4104312  @YIIMYMNNTNEAT 3(2-2-5)
Agricultural Microbiology
neinidesamefounneu: 4104201 9aT73nen waz 4104202 UfURN59aT7Inen
UNUIMYBIaUnIddantsnens Uadnd Ussas nisialuldusslend msvilvinlse
nsusuUssRulnegdunds Aanssuvesgdundslufiu v uagiy madmundssduiiiauladie
NsANIALAIITY
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Role of microorganisms in agriculture, live stock, fishery; utilization; pathogenicity;
improvement of soil by microorganisms; microbial activity in soil, water and plant;
define interesting issue for research study
4104313 9aT2IMeMnsAIwInday 3(2-2-5)
Environmental Microbiology
eAnifesamzdounnnou: 4104201 9a77Men uay 4104202 UftRN59aT7nen
auduiusresiunidivaunndon qaunidluumdnidusazeina Tpdnsves
asMAnINAINTINRIAUYIE szwﬂflﬁﬂfwLﬁaﬁmﬁ’aqéum%lﬂuﬁaL'ﬁ'qﬂﬁﬁ%m N3ATIEY

AUNINAMEITN1YaTIINeT nsivualsznuntauladiionsfneAuainide
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Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory

Relationship between microorganisms and environment; microorganisms in
water, soil, and atmosphere; biogeochemical cycle occuring from microbial activity; waste
water microbiology; waste water treatment by microorganisms; microbiological examination

of water quality; define interesting issue for research study

4104314  aTIINYIN1INITUNNE 3(2-2-5)

9

Medical Microbiology
eAndesameileuinneu: 4104201 3a%IMeN wag 4104202 YURN159a833NeN

a

RuvBdaTieAnIdemansuwmd Uisuusseninagdunidnelsadulead n1sre
15A 81n11590415A 115959970348 1193081 SEUIRIneIwazn1TUeiu n15AnyIg U
ol URN159aTYIne1vedlsimeIua
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory

Medical microorganisms; interaction between pathogen and host; pathogenicity;
disease symptom; diagnosis; cure; epidemiology and prevention; field study in

microbiological laboratory at hospital

4104315 Qa2 INYINHU 3(2-2-5)

9

Soil Microbiology

a wa =

neAnfesameousnnou: 4104201 9a37AMe1 uay 4104202 UFTRNNT8T7INN
Qaunidlufu Avnssuuaenszuaunsmaduedfiinty duingwesgiunidlufu
ANEIAYTeaunsdluay Usslevinenisineasuasnistild msfinwiniaauy
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Soil microorganisms, activity and biochemical processe; ecology of soil
microorganisms; importance of soil microoreanisms; utility to agriculture and forestry; field
study

4104316 aVIINYIVDINANANUL 3(2-2-5)

9

Dairy Product Microbiology

a wa d

Tevinewameilouinney: 4104201 993NN uag 4104202 UURN159aTIINEN

a o LY a [

Ussanvondndaeiuy Qdunidluiunay mslddunsddmsundndueiuy
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Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
Type of milk products; microorganisms in raw milk; microorganisms utilization for
milk product; microbial spoilage in dairy product; microbial growth control; dairy product

waste treatment; field trip

4104317  lsANY 3(2-2-5)
Plant Pathology
MeAvidesameidusntou: 4104201 9aT7inen uay 4104202 UFURN59aTNeN
UseiiuazanudAyuadlsa anvareINsuazanunadlsn JunAinguagnIshns-
szun vdnmislesfuiida fhetrdlsaiivanvnainqaurSdinumll msAnwaeau
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
History and importance of plant diseases; morphological symptom and cause of
disease; ecology and spreading; principles of prevention and disposal; sample of general

plant pathogen; field study

4104318 L HAAKAZNITHAALAA 3(2-2-5)

Mushroom and Mushroom Production

9
S a <] 1

U BIINYIUVDILUA N139ALUS

o

TeAndesameileuiiney: 4104201 3a%IMeN wag 4104202 YURN159a833neN
UsgiRmnudunvesmawiziin Ussleriwazaudd

[
= =]

Uszlnvediiin anmnedendiisddesiunsimnziiia Bmaimzidsadeia dnsvedia Windisl
audRgaasegnavedlve wiasdndnluussmdlng Wiely n1sauen Mawsyundnsiasie
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
History of mushroom cultivation; advantage and importance; biology of
mushroom; category of mushroom; environmental condition for cultivation; method for
mushroom cultivation; pest of mushroom; Thai economic mushroom; mushroom station in
Thailand; poisonous mushroom; preservation; processing of mushroom product
4104401  aNuUaaademedannluiasu]ianisniaadained 1(1-0-2)
Biosafety in Microbiological Laboratory
eAnifesamadounnneu: 4104201 9a77Men uay 4104202 UfRN59aTAnen
ANNAIAVRIANNUABASENINTININ SEAUVBIANNUABAIENIFININ UINTFIUNTT

U URnuluiesljuinisgadiinet nmstestunsvuileuddawinden gunsaldmsudeadiu
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duvsdnelsn NsPUANAUNSY JefmuakaNrie

9

LY a 1

Sunse9In9dunIe TesrTeiimsufvides
AAgtesuALUaenfuN 19T AL AWYEE
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory

Importance of biosafety; biosafety levels; standard practice in microbiological
laboratory; prevention of environmental contamination; equipment for protection from
microbiological hazard; recommended precaution against pathogen; control of

microorganisms; regulation and law in biosafety and microorganisms

4104402  SEUUNITAIVANAMAINLAZUIAUAMNINAILYATIINEN 2(1-2-3)
Quality Control and Assurance System in Microbiology
NSNNITUIMITNUANNIN INUTUINTFIUAMNTNVDINFATUINTININ NTEUIUNTT

AIVANAMAIN NMTUTEAURANAINNERS NI N1TRTIaaaUdoundy nguane seileu uazdedsdy

AURATIING
Principles for quality management; biological product quality standard; quality

control process; product quality assurance; traceability; law, rule and regulation in

Microbiology

4104403  1A39N153LN9YAYIINEYN 2 2(0-4-2)
Research Project in Microbiology 2
neAnfesamedouinnou: 4104310 lnssnsidevnagainine 1
VRGOS IATIING WEUTILNUNITITY NMIEAUBHAINUITENINYATYING
Prerequisite: 4104310 Research Project in Microbiology 1
Experiment; result analysis; writing of research report; microbiological research

presentation

4104404  FUNUIMNNYAVIINGN 1(0-3-1)
Seminar in Microbiology
mi‘ﬁhLauaLLaz’e)ﬁ“diwﬁ’rﬁaﬁmauﬁlwwﬁga%ﬁwmmmﬁmiizﬁummﬁma
Presentation and discussion on current interesting topic in microbiology from

international journal
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4104405 UIANTIUNANAINYEUNTY 3(2-2-5)

Micobial Innovative Product

NANNITVRIUTANTTU NTEVIUNTATNUTANTIY UTeLanvawdnaneiangdunsd
WINTFIUVBINAAA WS NSHALINTANTSUNEAA 9T unIdangddaynlne n1susedung
HAns N1sevenafmNIIINesl]URnsdgsAvansnew nisdanisninddumadyyuas
nusnefiieates

Principles of innovation; creative process of innovation; categories of microbial
product; product standards; development of microbial innovative product from thai wisdom;
product assessment; knowledge transfer from laboratory to Startup; intellectual property

and related laws

4104406  walulagioulasl 3(2-2-5)
Enzyme Technology

neAvidesameiuntou: 4104201 9aT2inen uay 4104202 UFURN59aT7Nen
Tassadns auantd waznihilveaeulesl wfiauazmsvhauveseuls! Jadeiiiua

a

sansvihuveseuledl nannsuanssuddlumsndneulesiaiediunid nsuenwazn1sinli
U3avs mavedeuandnunzvetouley saumaniveseulel manTueuluiuaynsuszgndld
lusgAugnamnssy
Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory

Structure, property and function of enzyme; type and activity of enzyme; factors
affacting to enzyme activity; principles and processes in enzyme production by

microoreanisms; separation and purification; enzyme characterization; enzyme kinetic;

enzyme immobilization and application in industry

4104407  walulagamnsudn 3(2-2-5)
Food Fermentation Technology

Medvidesameiusntou: 4104201 9aT¥iMen uay 4104202 UFTRNN598TINeN
unumvesgaunsduazioulnifiiisadesiumaminelms mslinneginuamaes

91Wn9WIn NTEUIUMIKARe TV q nMsideudsvesenuazmsiiuinweovnsviin

Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
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Role of microorganisms and enzyme related to food fermentation; quality
analysis of fermented food; process of fermented food production in various types;

food spoilage and fermented food preservation

4104408  aVIIMNYINIULUILATINITNILINIVANS 3(2-2-5)

Microbiology under The Royal Initiative Project

VANANGITUHALITEFTINVOMNIATYING N15liUseleviangaunsdanuuuilasanis
WIEINWATNTTUIMANF INTELT 10D $Hn1ad 0 ﬂ’]iLLUiEUWjﬁuuLL@Bﬂ’]iNﬁG]L‘UEJ NSHER
hduaney nmandnuoanesed mamziiia msliussloviuaznismzdesamine 9un3si
Aerdaddunssurumandnleduns nssurumstitaunde waensndauiadaniw Anwigeu
1ATININTE IV

Microbiologist's integrity and morality; utilization of microorganisms according to
The Royal Initiative Project of King Rama IX; processing of milk product; vinegar production;
alcoholic production; mushroom farming; algal application and culturing; microorganisms

related in organic fertilizer production; waste water treatment and biogas production; field

study of The Royal Initiative Project

4104409  Ya¥VAINEeFULTITrysyTiasiy 3(2-2-5)
Microbiology for Local Wisdom
é’ﬂwmzﬁuaﬂqﬁﬁzyapﬁaﬂﬁu Qﬁ‘f]agmﬂﬁmﬁluma‘lﬁ’fﬂsﬂwﬁmﬂa;z?uw%ééfmmms
YRS wazAwnden nsdAnw nsimualssdudmsuduaiise
Local wisdom characteristics; utilization of local wisdom using microorganisms in

food, agriculture, and environment; case studies; define issue for research study

4104410  wAlulagynmaunsd 3(2-2-5)
Microbial biotechnology
Tedndesamelounineu: 4104201 a%37INeN way 4104202 YURN159a833Inen
MsAnRenwazN1sUTUUTIeudaunsd walulagnisudn wdaduenannssuiunis
N nAlLlagIINIMAUNIIA1URAAIMNTIU FWINABN LNFYNTIU NITUINEG NI1TNYAT waY
9 -:4 Y % v ea a a DI ey a A
NaWLGGen nannsaumsngaumatygnineitesiumalulagdininmqaunsd

Prerequisite: 4104201 Microbiology and 4104202 Microbiology Laboratory
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Microbial screening and improvement; fermentation technology; products from
fermentation process; microbial biotechnology in industry, environment, pharmacy,
medicine, agriculture and alternative energy; principles of intellectual property associated

with microbial biotechnology

4105320 ¥ EdA 3(3-0-6)

Biological Statistics

nafusuTmagnsiauedeyanadiinet nmsduiesns sunfiegns Hugu
afid afAnssaun adfoyuu adAnimfnes adAtlifiinfiwes mIveaouaiNAgiu n3
V]@ﬁ@UbLﬂﬁLLﬂ’ﬁ NISNAFOUANT N1SNAFBUAIT N1TIATIZIANULUSUTIU ENdURUS ANanaey
WWUEU NITINRUNITNARBS LLNUﬂWiV]Wﬁ@QLLUUEﬁ&IWﬁ@W ﬂ’]imﬁ’JQﬁ@Uﬂ’J’mLLmﬂﬁiWQGUE]Q?’]IWLQEIEJ
LLNUﬂ’]i‘V]WﬁENLLUUEjﬂJﬁiJuiﬂﬂuUﬁ@ﬂ LLN‘LAﬂ’]iW@ﬁ@QLL‘U“Ua’la‘LJﬂLLﬂ'J% NISNAADILUULIANBLSEA

Collection and presentation of biological data; sample sampling; sample size;
basic statistics; descriptive statistics; inferential statistics; parametric statistics; non-
parametric statistics; hypothesis test; chi-square test; z-test; t-test; analysis of variance;
correlation; least squares regression; experimental design; completely randomized design;
inspection of mean differences; randomized complete block design; latin square design;

factorial experiment

(2.3) NHUIVITIN
4104411  n1SRNUTEEUNITAIIYITNNI9RRTIINEG 3(350)
Internship in Microbiology
AnUuinululssnuniean1dun1anugadining) N1sEusNaeIy $189UNITHN
Uszaun15ainnegadvinen
Practice in industry or institute in microbiology; presentation; reporting of

internship in microbiology
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