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3. NAYNSNTTHOY

dielimsdanisdounisaondulunamansfoudidall  aansdiaeulumnaindnwitiludes
Uuwasunagnsmsasunaznsussdiuiiemsianasgaissdviam  TaensSeunisaousnfuuuidegn
(Active Learning) Aanansefjaeuvinmifidugihuuams (Facilitator) laitfunisaeunuvussenemasainan
wiiliinAnwAn Beuanuiuniduaii (Teach Less Learn more) uagitiuainanszuiunmsiieud (Process-
based Learning) IngRnlritin@nwildiinlanszuiunsishn Auadl Aegenasramuilusedvene uwaswiiln
dndnwildvAansudaaiumatond  msasdefiRdelidlademesdauiediednau  (Leaming by
Doing)  dwiumsUsediuramaisen;  axriulszilivannnisasiieufiinaenssesiianveinisseunisasy
(Formative Assessment) $auffunislideasuianansiGouiisloGouausein (Summative Assessment) I
dadnmdnaziiuiinaanmsufiRunnnimsaou

4. nagnsn1sUsdiuy
dmfunmsuseiiiunansiseuslunneu asiiulsaivainnisasileUf UAnaensseviia1ves
n15i3uun1saoy (Formative  Assessment) $aufunislddeasuiananisisoufiilosouausieian
(Summative Assessment) lnedadundnaziiuiinaannisufifiunninisdeu el nsuszadusisaes

wuuarldiednsilediinlfiiteltiAnnsysiiunaiigndesuasusiug,

nagnsnUsadiu annsautadusededsd

1. UszliudyaralagainnisdanangAnssulunisifens MadniSey nsdsunuimvue
sregnaineumneuaznaitTnAanssy Ussiliunnanuiuiaveulumihilssuseunneg

2. Uszdluiypnaannnisindeuaenieumieswestdndnwmlunisinanssy

3. Ussdiusiuamaannduiugnseyinyasalunisaey

4. Uszdiudhyamaainnisvineundungy nsvhsIBnusasn o EIL

5. dsmdudenunnauiilfueumng Ussiiunanuveanguiasnanuvesidoulunduiilésy
waumnglvinnuy

6.  Usmliumsidusiuannanseruiadiulusasaiiduiou

7. indAnwvssdunuesasUssdudaiunag iy

8. Uszidiumuiainwanisasuiiieinanuduazaundila
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A185UNE5183YN
NEUAMAIIIYIN
90591001 1513N &34, 2 (1-2-3)
I LOVE KMITL
ANy NIz YU sEIRT0INTTUIMALAINTZIBUNAUTI0EW NIET1TUTVIRaZN S2AMUNITHINY

Tnsianzednedadunisdne Yseiieuduinvesnisdedsanitumalulagnszaomndninumms
aanses BoufUsyifynnadidgiiioadesiu ava. uarAvdiiniaiedodoslituandy Feuidinns
Jutindnwr aea. Ugnilsdhilnfuiiavevlugruriin@nwimudadnuaivesanitu dednd 1035 dou nrssalu
Reshnddnarianududndnw aea. assnindsunumues aea. dedsaulnouazdennlan duasuniswaun
puonfionsiiiuiinfifdausssutiesssuuuiiuguuivgiasughanoiiios

Study the foundation of KMITL including important people who have contributed the
land to build KMITL campus. Recognition of importance of Education as of the King Rama 4's
determination to improve quality of lives for Thai. Learning the role of KMITL students in terms of
pride, dignity, accountability, identity of KMITL. Self-development both in terms of self-development
for better quality of life and moral and ethics based on philosophy of sufficiency economy.

Awareness of KMITL's role to social contribution at domestic and international level.

90591002 AWILAZUUNUINT 1(0-3-2)

SPORTS AND RECREATIONAL ACTIVITIES

Anwing nin Yausssy deeumnefmn anuiitilainiin wdnniseensidniedignsios n1siln
NNWENW LarAaNTINTUNUINIT

Study sport rules, etiquette of playing, sportsmanship, principles of doing exercises.

Practice sports, fitness, gaming and/or recreational activities

90591003 a¥ANfUNNlA 3 (3-0-6)
IMMUNITY OF MIND
AnwuunAnmedningitovhanandlawazifunuavesmueuasidu msadisduiusain
nslETImsmRugBu vinwensuitygvlunsduidudie msvudsudieainsgiiduiutinlfiuaues
Learn psychology concepts to understand and appreciate yourself and others. Learn
how to develop interpersonal skills, social and life skills, problem solving skills and self-healing and

self-empowerment skills.

90591004 Aauzn1sWaUI Tl 3 (3-0-6)

ARTS OF EMOTION DEVELOPMENT

Anwianuming anudiAny wénms wnAanguifitisadesensuaiifiavinadenisdisadin
n1sUSuasuauAa n1sAndauan nswdy Yyt n1sdanisersuallunisyiiauuaznisaniu
PInUszaniu
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Study the definitions, Significances, principles and theories of emotion development
especially ones influencing ways of life. Learn and practice thinking processes of adjustment,
positiveness and problem confrontation. Explore how to manage emotion in daily life and

workplace.

90591005 Tineenuuuld 3 (3-0-6)

DESIGNING YOUR LIFE

Fouduariinniseanuuudinvesnues Boudnisdatmaneluiinfiaenndeswionseuanis
Wasuudadluamssudl 21 Wiwinuemedsan msliinegnediamnuguuuiugiunumeiiios anunsadans
NsRuAILAT M9y Madnday nsasianuduiusduimiiuyanaseude

Learn and practice designing your own life in other contexts, applying and adding social,
living, financial, working, interpersonal skills to live happily based on sufficiency economy

philosophy.

90591006  WaIIIYAZNAIN 3 (3-0-6)

POWER OF PERSONALITY

Anwmguiyadnaim nszurumslumsaunyadnam welvldyadnnmivme funuienia
mamay Manauaziinyaluleniasieg mnufmluifsafuinsem maeiuaayveduiug favznisuds
e msudladeunmissmseneiieaduainyadnnmn

Study the personality theories, processes of personality development. Learn how to
develop appropriate manners and speeches, interpersonal skills, and appropriate clothing selection.

Practice techniques for improving personality deficiency.

90591007  MINAIUIAVNINLUUDIATIY 3 (3-0-6)
HOLISTIC HEALTH DEVELOPMENT
ANWIANUAIAYUDINITINIFUNINNBUAZFUAINTA BIAUTENOUVBINITHAIUIAVAINNEUAL
gunmIndia Jadeiifinadenaiaungunwniouazguaindnnisuiusiiieniseg saudugduseediaugy
Study the concepts of health and mental care. Explore the components of good health

and mental development and learn factors enhancing the development.

90591008 guUNILEANENY 3 (2-2-5)
PHOTOGRAPHY APPRECIATION
Anwesmdninaminisanenmiieliifuauauresnndiens n1sldaunsalazinalingngg
na3oudnsruaunaitelildgueifnualuudyuingg uasmnueuisumsfiansanuagiansaisudie
Understand the principles of taking photographs for appreciation and practice to use
equipment and techniques. Learn to show appreciation for the values of pictures taken as well as

give valuable and critical comments for pictures.

o
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90591009 aunSilofmu1Tin 3 (3-0-6)

MEDITATION FOR LIFE DEVELOPMENT

ANYIAUNNIBYDINITYINENT JaUTeasd 35015 funau aFuAUYRINTIaINS dnvnizues
NNTUINTIUAZNTYENS Uselewivesaud nisthansluldluiiinuszariu aundiunmsiseutaznsanu

Study the meaning of meditation, objectives, processes, history of meditation,
characteristics of chanting and meditating. Understand the benefits of meditation and apply into

daily use both study and work.

90591010 uUYIELAUNT 3 (3-0-6)

MUSIC APPRECIATION

ANWITURUU dNuae 5ITUYIF WATDIAUTENBUVBIAUAT mmiﬁméfmﬁmﬁ’umm%‘lmLLaz
@na NMsTuTLAINLLaE N TATETinRanuAveInus Tinvziazasemlunsilnue’

Study the forms, characteristics, nature and compositions of music. Learn Introduction to
Thai and International music, how to express appreciation for its aesthetics and value as well as

learn appropriate manners in listening to music.

nguINUIeEIAY
90592001  $viulan 3 (3-0-6)
WORLD SOCIETY AWARENESS
Anwunuim wihdl mnusuiinveu wazmsiSeuinisegiruiiludanlne dauedou danm

lan nsegludanuege3ivinriu NenuAsYgne MunIsilies sudsay
Study roles, duties, responsibilities and social interpersonal skills in Thai, ASEAN and

world societies. Learn how to keep pace with others in society.

90592002 n15ASTINTUAIANATIIA 3 (3-0-6)

LIVING IN DIGITAL SOCIETY

AnwuiefunsliTisludsandda anuddyresdoyaasauna madrdaund sieya nns
Wawinwylun1sduAunazdsBataya n1slduazdnnisarsaumalaegignissnaziiuse@ngain n1s
UAUD0E19A519895A Lagdiiansae el mwﬁﬂimssmmﬁmuawaﬂszmuﬁﬁﬁiaqﬂﬂauazé’mmmﬁy’q
ngvsnefiietos

Study the life patterns in digital society, importance of ICT data, access to sources,
development of searching and referencing skills, appropriate use of ICT as well as creative

presentation. Study the computer crime act and follow with discretion and ethics.

90592003 auUaulnedszend 3 (3-0-6)
APPLIED THAI WISDOMS
Seud wavasendnisnuagidyniineg anuniagilaluaudulng gidygilvedu

£
Y ¢ a Y a ) ° Qv & ° )
Wﬁ’lluqﬂ']'ﬁsllaﬂsqllsﬁu ﬂ']ﬁLLﬂ'J\TVﬂE]\‘iﬂﬂ'l"]NéﬁLUﬂlJ{jQJnyﬂV]a\‘iﬂu IﬁaqmqiﬂuquUUﬁ%EJﬂmI%LUULLUPJ‘VHQ?"WTTU
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fimuraulsisiiondnual wazifiuyaduiuvulazmnzaiunszuanisvasududesnnannisiadyves
Fipuldoenadsdy HansEnunedsnsLaznsnalan1Ainnidegivayan

Learn to recognize and appreciate the values of Thai wisdoms. Explore the relation of
Thai wisdom and community development and study the knowledge based on Thai local wisdoms
as guidelines for developing the later workpieces for uniqueness and suitability. Explore the effects

of changes in society and globalization that can affect Thai local wisdom:s.

90592004 IuUsIIUTINELTY 3 (3-0-6)

CONTEMPORARY CULTURE

Anwinuafnvesninusssy Jnsedilsingnisaismadiy lassadwvosTmusssuiesedu
daulvsuazdenulan ATz RANEURUSLAE ANANISTAIUSTTY

Study the concepts of multiculturalism and analyze the contemporary phenomenon,

the structure of Thai and world cultures including similarities and differences of such cultures.

90592005 3fAUNE 3 (3-0-6)

BRAVE HEART

Seudusyifeanivndlng Isngnsd uavisvulne suwdavadnauavideaayludiauiagiu
Werthundusuvegdlunsds®in ndda meviluddialisudedline wazauduuuuluifnmae

Instill the consciousness of patriotism of Thai nation, pride of being Thai. Learn Thai

history, kings, heroes and take them as role models for contributing to our society.

90592006 pildsmslny 3 (3-0-6)

THAI GEOSOCIAL BASE

AnvnazFeuslvidlafisnuddyvesanindugiu ks uaznfusemaiiunnssiu suduve
AnvearuvaInviatemsdennwagiausssulng idssmnuiiondnuaiwazanunsaiamuisde gonnilayan
wuuiaulSunsanmeSausssudululy

Study an important role of topography as a root of various Thai social cultures reflecting
a strong identity, local foci, and cultural heritage resulting in design in the form of disciplinary to

solve the holistic problems.

90592007  US¥eyNATWFAINDLNE 3 (3-0-6)

THE PHILOSOPHY OF SUFFICIENCY ECONOMY

AnwAnudunn wnfn Anurng waz NsUssynAldusygasugianaissluguuuusieg
BoufannisuftaiielniAnnuasentinluidiinuisan umeifios uaziménuivguasvgiamerissly
Uszgnalflumsissinegnamnzaniuuundsnuuasamnuasuudastuilagtu

Study the background, principles of the philosophy of sufficiency economy and its
application. Learn by doing to instill awareness of sufficient ways of life and applying the philosophy

to live appropriately in the changing society.

o
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NGUAIEASUIINNITAN
90593001 YUINTUHINTAR 3 (3-0-6)

INTEGRATED THINKING

ANWINaNNITHarUTLLANTBINITAR NITAALTIUIN A1SAAUBANTBU NITAALTIIININY NISAR
AL 1FIUNTTUIUNITRIAENN N1TIATIZR N15EAATIZN N15UTEEIUAT LazuanIALAnLiLeEdl

bAANE ATNAUINITAN msa%ﬁawamué’mﬁaﬂmmﬂmiﬁﬂ

Study principles and various types of thinking; positive thinking lateral thinking, critical
thinking, analytical thinking. Learn to develop thinking process through questioning, analyzing,
synthesizing and evaluating. Learn to express logical ideas and create workpiece based on own
thought.

90593002 $nwlan 3 (3-0-6)

THINK EARTH

Anwimnudidyreanisnsziuanudauazanudiinlunseyinsaunndeuiiidenmn mdin
ﬂ"liﬁﬂ‘b"maﬂi%‘Vl‘U‘{l’]ﬂ‘Wi]ﬁﬂi‘im%@ﬂmwﬁgﬁgﬁ%’NU’lﬂLLaSaUG]I’eJV]%JWEJ"IﬂiﬁSﬁJGU']aLLﬁ%é\‘iLL’J@ﬁ%J%J N13AA
AT OMIULINNTIANITRININFBULA LA THALIMSNINTFTINYIR N13Aneeuduszuy uagns
AinzinnumuzadlagldiedeatletieRnuuusingg

Study the importance of raising awareness and concerns of environmental conservation
for better quality of life. Study both positive and negative impacts of human behaviors on natural
resources and environment. Use analytical thinking and systematic thinking approaches to find
alternatives of environmental conservation and natural resources development. Learn how to

analyze with thinking tools.

90593003 NEMLTATIBY 3 (3-0-6)

SUSTAINABLE ENERGY

Anwguuuvremdsiuiifededudinuszdriu audifyreanisnszduaudauazain
ﬁﬂﬁﬂﬁlun’ﬁii’fwé’wuﬁﬁagjasmﬁ?ﬂﬁ@ AMSANINEINUNIUTDN kaznSHAARIATIZY wazn1sAneg1adu
SEUUMSLIINEIUBE 1T UTEENE AN msﬂgﬂﬁimazﬁwLauaLmeqﬂ”uﬂ%’wé’wuasmé’ﬁu nsAneg1adu
S3UU wasmsiesgianuzadlagldiedesiletiuan

Study energy in various forms used in daily life, importance of raising awareness and
concerns about the use of limited resources of energy. Study alternative energy and application of

analytical thinking approach and systematic thinking approach to find effective use of energy.

90593004 AIMTITNILNANABRTALAYINgAlLOUIAA 3 (3-0-6)
LIVING IN FUTURE DISASTER AND CRISIS
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Whlaguuuuvesdeiidn Ingi viannisienisegsen Jadeinuidesuasnansenuliion1segsen
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= ?;] Y a

walugamunisalund wazaanun1salings Jeszinsdifinwisnanfiintu Anvineenshnuasiiauenanui
asaldifion1sisdnvinunansfefiviuasingAlueunan

Understand types of disasters, crisis principles of thinking for survival, factors and effects
of survival in either normal or critical situations. Analyze the case studies and practice thinking skills

in various types and presentation skills for sharing ideas.

nguAaUsuiIN13IANS
90594001 HUsznaumsadelvyl 3 (3-0-6)
MODERN ENTREPRENEURSHIP
Anwiunum Uszinnuazandnvarvesmaduguszneunsasielnifimiudseuduiientu

339 ms%’m&?&qaﬁa 3AUsENOUTBINMIUHUTIAY Nagnslunisdunisssiaiiafislenialunisudstu ns
4919A10UANA NsaSsendnuallioding NINBUALBIAIINABINITYRIANAT

Study the roles, types and characteristics of being new entrepreneurship. Learn the
comprehensive knowledge on business including business start-up, elements of business plan,
strategies on running business for challenging the competition, building uniqueness, creating images

to respond with the customers’ need.

90594002 HUszNoUNINIeAIAY 3 (3-0-6)

SOCIAL ENTREPRENEURSHIP

ﬁﬂ‘mwmWMﬂﬂiLﬁuﬁﬂ'ﬁzﬂaumiﬁm&Lﬁu‘f]mm%aﬂﬁﬂﬂm ‘vf%amnﬁmmﬁﬁmﬂﬁzﬂaumﬂu
yuyuiesdy uaglindnvesiusznaunislumseenuuy uazdnszuunisgsiaieussqtimuelunis
Wasuwamsdeaunarmaifiununiadsey Liduilsdiuyana wioufuAnduasnisluag lunisudly
Jam ierdouuasdemululumdiam

Study the role of social entrepreneur in selecting social problems of adding the value of
local business by the principles of business both planning and managing the system in order to
resolve those social problems without the emphasis on individual profit from the business. Explore

possibility of creating new ways for solving the social problem and improving the society.

90594003 MsIANITHazHNaTe Iy 3 (3-0-6)
MODERN MANAGEMENT AND LEADERSHIP
Anwanannisnisusmisaanisyatnd nguiutgalvd wazvnguduigadagdu Anw

Y 9 9
v

ANNAURUTTEVINNITIANITUATATITHUT NMSITHUTUUININTIALIINBENITTANTT Wagiinyen1IzAIy
Jun

Study modern management principles and modern leadership theories and modern
leadership theories in contemporary period. Study the relationship between modern management

and leadership. Learn to develop both managerial skills and leaderships skills.
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90594004 ﬂ'ﬁ';'ml,mw,ﬁamiamu 3 (3-0-6)

INVESTMENT PLANING

ANWIUTELANYBINITANY wqwﬁmiﬁuﬁis&ﬁamsamu ﬂ’]i‘U%%ﬁﬂ’J’]ﬂJLﬁSQIUHWiaQVgu
naNMTIATIBMAaNTAMUToNaRDULNLTIRNAT MaduamAuAuATlunsamU

Study types of investment, finance theories related to investment, risk management,

analysis of investment for cost effectiveness, calculation cost effectiveness on investment.

90594005 AIAATN1TADTO 3 (3-0-6)

SCIENCE OF NEGOTIATION

Anwianiun1salin1snesedlaglinIInen1TANLUUDIATINLAEITNNSAALUUAINY AnwiUade
nszduliiAnnisroses Bouinguiarudesnisiuguresuyudfifstosiunisdeses uasimaianisroses
ANWINTAUAIDYINVDINTHDTO

Study the situations of negotiation with the use of holistic thinking approaches and
thinking methods. Study the factors effecting negotiation, Maslow’s hierarchy of needs, and

negotiation techniques. Learn from the case studies.

NguNTILALNTERENS
90595001 Mwdanguiugy 3 (3-0-6)
FOUNDATION ENGLISH
Anils wa 81 wasTsunwdinguludinuszdiuiAeadosiu mnuaulavesules suefisn

ATOUATY MY Mafumieniien uagnnisallutagiuluiunsfnw inswgha dau nailes
Ingrmansuazinalulad Aavzuazqunisaans uazinusssn sufanadeuanmnediuguiessune
Uszaunsaliazaudseiiula

Practice listening, speaking, reading and writing about familiar matters in daily life related
to personal interests, hobbies, family, work, travel and current events related to e.g. Education,
economy, society, politics, science and technology, arts and aesthetics, culture; writing personal

letters describing experiences and impressions.

90595002 mmé’ﬂﬂqmﬁamsﬁami 3 (3-0-6)

ENGLISH FOR COMMUNICATION

Anils wa erunazdou mwdangy Tuuuniiieadestunisdeas mssinme msdavae a3
aunuluiinysediu Mswsandeses nMstaueu NMskaninuAndiu n1seudulaninudidyainde
sneq MsiTeuiilennsdeansluguuuudiud

Practice listening, speaking, reading and writing in communicative contexts such as
greeting, making appointments, communicating in daily life situations, negotiating, presenting work-
related assignments and ideas, reading for main ideas from different rhetorical patterns, and writing

emails.
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90595003  AWBINGAIIVING 3 (3-0-6)
ENGLISH FOR ACADEMIC PURPOSES
Waninuegnenwdingukarnsdeuddnnsineidestuauaulavesaues Tagwunnsg
laussene Msduswlunisefusiengy Matauenay M58 ULaTEUTRTEUTIYINTS
Develop language and study skills in English for academic purposes related to personal
interests, focusing on listening to lectures, participating in geroup discussions, giving oral

presentations, reading and writing academic texts.

90595004 NIWAIUIINBENITBIULALNISTWIUN I SING 3 (3-0-6)

DEVELOPMENT OF READING AND WRITING SKILLS IN ENGLISH

Anwiisnseuedeliussdnsaan nnserudulaninu mssrumisdediud nisenuiiewdalaniny
mMsfmuinuznndeu Tneumadeufignguuuumantwuazhensal Annadeufiaztiluliselov
HmedunsFnu ez Wi madewannne msnsenluadas madeusenu udy

Study effective reading techniques in English relevant to reading for the main idea,
newspaper reading, reading for translation, writing skills development in English focusing on accuracy
in both language forms and grammar beneficial to careers and academic purposes such as writing

application letters, filling application forms, writing reports, etc.

90595005 NS lEULaENITIALUNUIN 3 (3-0-6)

WRITING AND SPEAKING IN THE PROFESSIONS

ﬁmmﬁﬂmmﬂ%uuazmiwﬁLﬁ'mﬁ'ummamm%w 1y Aslsuannuegsne wilng Tudin
Tonu annuneliiluniinis anvunedidninsiing Alle viesienudszdriu nmsfidusulunisuszau s
ULAUBNAIIU WaZNITITN 189N BluUTUNUBINITVINIU

Improve writing and speaking skills related to areas of professional activities such as
writing business letters, faxes, memos, informal letters, emails, technical manuals, or routine reports;

participating in a meeting; giving a presentation; and using English in professional settings.

90595006 MWIBINAloN1TANWIAe 3 (3-0-6)

ENGLISH FOR FURTHER STUDIES

AnwuagiinnisldnundnguiiensAnusslusedutuda Inaidlnnnseuderdeuns
ems nsgena Mtk wegnadsultings swidinvhdensasunisnindanguluguuuusine

Study and practice of English for further graduate study focusing on academic reading,

summary writing, listening and note—taking, including a practice in doing various kinds of English test

paper.

90595007 MsWAUTINEIINWSInguilensifeudnasadin 3 (3-0-6)
ENGLISH SKILL DEVELOPMENT FOR LIFE-LONG LEARNING

o
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Anuagimuinugmenmndinguis 4 shwlaeudommuanuadlavesdiFauusazausi
Aunssumaiouinaniuuuudas WilusasuenduSsudioduaiuinuenniouinindinguaandinde
AULDY

Develop English language skills based on topics of individual learners’ interest through
active language learning activities customized for each learner to promote self-directed, life-long

language learning skills.

90595008 M1W1SaNnuiloNTHeANTTEN I ALTTIL 3 (3-0-6)

ENGLISH FOR INTERCULTURAL COMMUNICATION

AnwiauluFosnwuazfausssn Msldnwdingulugiugnwuiund msdeansszning
Jausssuvoagldarvidenguiiduidivesnivinasflintwidanguilaildiduiirvesaiv
FauufoRmansturiansss wagmatauinwensldmusangulumsdoanssemineiausssu

Study inter-relationship between language and culture, using English as an International
Language, inter-cultural communication between native and non-native English speakers, cross-

cultural pragmatics and developing English language skills for inter-cultural communication

90595009 MwIBINgMAlNITVIaATE AL NTAUNI 3 (3-0-6)

ENGLISH FOR TOURISM AND TRAVELLING

Anwmdmiuaznsldnvifsaiumaiiumas ssiansvienilsn nslseusy $ueims auudu
189 wieusEninuzn1sile n1swa nseuuarnisdeuluuiundndt wWu nevine nsdeusu ns
LAUNIY mmuzﬁﬂamuﬁviauﬁm NTTINLNU ﬂ’]i‘W]LL@%ﬁ@UOWN%@HﬁﬂWiLau‘V]N A1TOIUNIE ANSHIUATY
prvnuiilewazaaning rasnsumuilulusunsviondisanaznnsifiumis

Study vocabulary and language used in travelling and tourism business, such as hotel,
restaurant, airport, including a practice of the four skills in contexts as greeting, welcoming,
travelling, introducing tourist attraction, planning trips, looking for and inquiring travelling
information, dealing with customs and passport control as well as an explanation of general

knowledge on tourism and travelling.

90595010 nwissnquiiteanandlarnansuazdoyaludoasinasy 3 (3-0-6)
ENGLISH FOR UNDERSTANDING NEWS AND INFORMATION IN MASS MEDIA
Anuanundanguludeasuaruguiuusingg wunisdedins dneans Tawan duled 183
Inguazingviad o latmansuasiton
Study English in various types of mass media such as newspapers, magazines,

advertisements, web sites, radio, and television in order to understand news and information.

90595011 nwdanguiitewnIeusavinay 3 (3-0-6)
ENGLISH FOR WORK PREPARATION
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fimuinwzansldnudanguitdndusionsufoifnu wu mssudile inseamne dydnuali
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Develop language skills necessary for professional purposes: reading manuals and
technical signs; writing job application letter, resumes, memos, reports, abstracts, emails, calls for

meeting, minutes and proceedings; practicing interviews, job discussion and work presentation.

90595012 mmé’ﬂﬂqmﬁaﬂﬁﬁamimﬁﬁm%w 3 (3-0-6)

ENGLISH FOR PROFESSIONAL COMMUNICATION

Anvinuzlunisnsedenumuneniwidangy Tnefusinuglunsilauaznsyelulenaniig 4
smﬁ”’aﬁwmﬁﬂmmsaumm N1350AUT18 mmammmﬁmﬁu msﬂa'nfjumwaﬁ WAYHNAISLEUDNAIIUNIY
APwsioiuszyu

Practice English communication skills emphasizing listening and speaking skills for various
occasions, including the development of skills in conversation, discussion, exchanges of opinions,

speech making and academic paper presentation in public.

90595013 Mw1angmilon15inng 3 (3-0-6)

ENGLISH FOR MANAGEMENT

Anvuasilnlilassadreniw mdikardunnusuniieaiumssanmsiindenidemu
nsdamsfifuidomaienlifin Tneniuinueniseufiornudlandeuianlssgndarusild@nuan

Study and practice language structures, vocabulary and expressions in management
contexts extracted from authentic management materials with an emphasis on reading

comprehension, including the application of knowledge studied.

90595014  AWINGYENIUTINT 3 (3-0-6)

ENGLISH FOR BUSINESS

Anwuagiinnsldmwsainguilonisdearsnisgsio lnswuanudlalunserudedouna
§3nUsEANENS q MR drun wagn 1w lulegsnia s TuAnY I8 satanstinilauas
WAluAnUNTAlIG 9 1195379

Study and practice English for business communication, with emphasis on reading texts
from various kinds of business, on vocabulary and expression usage in business contexts, on writing

business letters, memos, and on listening and speaking in various situations of business.

90595015 mmé’mqmﬁamimmm 3 (3-0-6)

ENGLISH FOR MARKETING

Anvuaviinldlassadianiu ddwinasdnuanuiunifedunsnaindadadendoniu
nsnapifuidomaienliin Tneniuinueniserudiomnud-landeuiaussgndausiladnuan
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Study and practice language structures, vocabulary and expressions in marketing
contexts extracted from authentic marketing materials with an emphasis on reading comprehension,

including the application of knowledge studied.

90595016 é’aﬂqw,ﬁaqmamnism 3 (3-0-6)

ENGLISH FOR INDUSTRY

Anwwaginldnwdengwluisnsgnaivnssulugusuusinge Wy NsUTseensyuIunIsHaEn ns
osuemsldgunsal vionsiaureneiesding mseduiganuvasasdtluiiviu madsuthedousune
UETETCRTR ﬂ’]iﬁlﬂNuﬁmﬁ%migamiﬁgﬁmimﬂLLaBmiL?UEJuiuﬁﬁﬁmu

Study and practice different industrial aspects: describing production processes;
explaining how to use equipment or how to operate machines; explaining safety at work; writing

warnings and instructions, applying communication skills both speaking and writing related to work.

90595017 miaaﬂLﬁmnwwé’mqmﬁaaé{u 3 (3-0-6)

BASIC ENGLISH PRONUNCIATION

Anwuarinilussuuidswasszaudsdunwsinge lnewudndnysluszuudeiniwdingy
nseandesassiasndyvue nswiudedussiuamuazseaulselen wagdutlosnwdangulutagiu

A study and practice of English sound systems and intonation, focusing on the study of
phonetic alphabets, the pronunciation of English vowel and consonant sounds, word and sentence

stress, and different accents in today’s English.

90595018 M1w1INgMiloNITLALENANLNIATVTN 3 (3-0-6)

ENGLISH FOR PROFESSIONAL PRESENTATION

Anvinuzlunisfindedennumineuar mayntiiauenauA¥ISIngy tatunsiinufoaase
U mMafmuinseiansdamiendeya n1slddeuszneunisinaus nsiauyadnniw ienistiniaue
nauldogsliusz@nsnm

A study and practice of communication and presentation skills with an emphasis on
practical training such as script preparation, use of visual aids, such as the ability to present self-
confidently and professionally, the ability to manage verbal and nonverbal parts of the speech,
including the ability to deal with stage-fright and work with the audience personality development

in order to make an effective presentation.

90595019 miL%auﬂwwé’aﬂqmﬁaﬂﬁﬁaaﬁ 3 (3-0-6)
ENGLISH FOR COMMUNICATIVE WRITING
Anwwaziinnsdeuiion1sdearsedafiuszanamluuiunene o Tnawunisinnisdeu
anvine Tudnwaedng o Weusienu M dilo uaznszuaunsaig suimsdeuussensdwes anud
LAZMAN1Ta]
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A study and effective practice in English communicative writing in various contexts

Focusing on letters, reports instructions, manuals, and as a description of things, places, and events.

90595020 wale wad wondu 3 (3-0-6)

THE BEST SPEECH

ﬁmfnﬂizmumims?iamisammywsj AnnsléfaunviwazeTauntwlunisdeans wdnnis
wisnnsyaluaniumsaiing 4 nsudlonradandnalunsye sutsdeusimedansléides iy
ypannWIvINzaN tionwaissdnsam

Study Human communication processes. Practice of verbal and non-verbal
communication, how to structure and organize information to present in various situations, physical

and vocal skills includes techniques in controlling speech anxiety.

90595021 nwilveiiienisadieasse 3 (3-0-6)

THAI LANGUAGE FOR CREATIVITY

Anwudnnisldnwivefienisdeasegnsdiuszansnm Anvinuedildnisdeans Toua vinvenis
ila N13WA N8I NISWEURALNSAALINETIATIA

Study Thai language in order to communicate effectively. Practice good communication

skills including listening, speaking, reading, writing, and creative thinking.

90595022  mslauaynssmuioauamn i 3 (3-0-6)
LISTENING AND READING FOR IMPROVING LIFE QUALITY
Anwnann1ssuanTeg198IaNTuyIa é’whﬁu?%auazmi?iami Annuen1sflauazniseuiie
Yunaunmdin Wiaeauseus duszaunisaluazaieduauinis msimuiauausatunisivlaniiy

1Y

d1fey sagulszaY mﬁmeﬁuawszLﬁuﬁwmiﬁgﬂmismmiuazﬁmﬁﬂﬂﬁ

Study and practice principle and perception skills, Media literacy skills. Listening and
Reading for improving Life quality to understand, experience enhancement, and imagination.
Development in ability of finding main ideas, analyzing and evaluating messages for both academic

and non-academic purposes.

90595023 NSHAILNINYLNSIREUTIES19ETIA 3 (3-0-6)

THE DEVELOPMENT OF THAI CREATIVE WRITING SKILLS

ANHULAEHAILIAINATENTONNITWEUTIATNETIA N1TAENBAAIINT AUANLAZIUAWINIS
sonudumednunisnes madenassdesdildesnsaarane gnies uassngauusULuuudeu s
anunsauAlatounnIpaIINsleulanenuLs

Practice and develop the creative writing skills. The expression of knowledge Ideas and
imagination into writing. The chosen words are euphemisms correct and appropriate writing style

including can review and edit writings manually.

w.unalulagdinminuasuarenns) antumealuladnszreunaidaunmsainnszds Ingivnyunsiunsgaudng Jainguns



148 um. 2

90595024 Msdsumwlngludivinay 3 (3-0-6)

WRITING IN WORKPLACE

Anwmdninast sULUUNAEIBMTdsunuenansawlneUszianng 9 Aldmluludiviien ans
T¥nwiigniesuazimngauiulsziamveaenas Bnmsdsuwenanslussuumshaudiinau

Study Principles, formats and methods of writing Thai document types; correct use of
the Thai language appropriate for each type of documents. Practice in document writing in

accordance with working system in the workplace.

90595025 N1SIIEUTIIY 3 (3-0-6)

LANGUAGE IN REPORT WRITING

ANYLATIATNTIBNUNMTIVINTBDIIO WAUTTAUIUNTY NITWEUTIBIUNIIIYINITRUUAA 9
Tneiunmsléneidaaunasmunsauiuanuivnis

Study academic report structures, footnote and bibliography, writing various types of

academic report, with emphasis on clarify and appropriateness.

90595026 A1 ludaulne 3 (3-0-6)

LANGUAGE IN THAI SOCIETY

Anwilassadresnmwiildludeauine Tassaiwesdinulvennuduiusvesnwiudng nns
LU§auLLﬂaqmaaﬂW’lé’uLﬁaau’mﬂamwsumé’muLLazgﬁmam% AINAIUINIAUATHAILIUTZINA TALA
Uhuiinende 3n waeds Mstinnisiauvesusukasiiiaalus

Study structure of language used in Thai society, structure of Thai society, relationship
between language and society; language change caused by social and geographical factors; language

development and the development of the nation.

o
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ms'ml,ﬂ'%a'uLﬁaunﬂiﬂ%'uﬂgawuaﬂ%?jﬁﬁnmﬁ"’ﬂﬂ
OND! wandvIAnEia wandvAnYIa Y
(atuu3uuss w.A. 2557) (aUuU5uuse n.e. 2559)
QLRGN - NRAINIMEARSAUANAMIERS | - NAUAIENTUINISAR 3 wefin
wandvdnenall 6 nuwin UsAuLaonegatey 1 519371 (3 iiein)
- NI 12 vdleie - NEUNWILAENNTHDANS 12 ydei
YsAuEeY 3 518997 (9 wuwin)
UsAuLaanegneties 1 5187391 (3 wiiein)
- NGIAMYBEAIERS 6 YN - NRUAAULUMINTINNNT 3 Midqenin
UsAuLdenegetey 1 518739
- NANAMAMITIN 6 Mdaenn
YsAueY 2 5987990 (3 nuwin)
UsAuLanegetee 1 51873 (3 wiehin)
- naANFRNmEans 6 viefn - NAWIDWASTIAY 3 mefin
UsAuLdenagneuey 1 519377 (3 wiiein)
374 30 wudqeAn 374 30 wuqenAn
- U9AULIEU 5 91897390 37UIU 12 wdaenn
- U9AULAaN 5 518737 91U 15 wileia
- 9Nz 1 5997391 31U 3 Wlehn
(@wnsaidentdaniie 5 ngu)
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A8 U183
a = o LA
NI AN 30 wUEAn
ANB3UNEIIEIY AUAIANWIN 9
NUIAIYUNRNE 97 wulenn
NGNAYINUNIINYIANENT 46 wiaenn
11486111 upapdadmiutnnalulagdanw 3(3-0-6)

CALCULUS FOR BIOTECHNOLOGY

dsAuneu: il

PREREQUISITE: NONE

flafdu afeuazanusioiiloswesiladu eytusuaznsuszgnd duiinfauay
n1sUsEEnd wallANBuinge

Functions, limit and continuity, derivative of functions, applications of

derivatives, integrals and its applications, techniques of integration.

11446211 sdnidosdu 3(3-0-6)

ELEMENTARY STATISTICS

FdsRuneu ¢ Tl

PREREQUISITE : NONE

Audluifeafuadia amnuendu fudsdy msuanuasiiung lemesd
pawminihdvauazusnd nmsduiogaudosiu nuanuaswesiiesna nsUsvanma MsvadouALLRgIY
NTIATIZRNTONDBBLAL AVFUNUSLTLAUDEIY

Basic concepts of statistics, probability, random variables, probability
distributions: binomial, hypergeometric, Poisson and normal, introduction to sampling technique,
sampling distributions, estimations and test of hypotheses, simple linear regression and correlation

Analyses.

11456141 Handiialy 3(3-0-6)

GENERAL PHYSICS

JdsRuneu ¢ Tl

PREREQUISITE : NONE

LA NNTAROUT ﬂ’]iLﬂg@uﬁLLUU%QULL@%’?@]QLL%Lﬂ%Q Mapdeufinuvens
ueflauaznsdu aauvedlva summamans Twih wsivdn aduwsimanlui uas wasilandgalyel wunns
SOULTIUTIEY

Forces and motions, rotational motion and rigid body, harmonic motions and
vibration, wave, fluids, thermodynamics, electricity, magnetism, electromagnetic wave, optics and

modern physics, all contents are descriptive based.

o
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11456142 UtAnsiandlY 1(0-3-2)
GENERAL PHYSICS LABORATORY
Jrdsdunen - ladl
PREREQUISITE : NONE
UtRnsiiedesiuinidndmly weiuanudla wasiadulsyaunisnd
TNy
This practical course is provided for students taking general physics

course to understand the subject to gain experience in general physics.

11466251 wnsivialy 3(3-0-6)
GENERAL CHEMISTRY
FdeRuneu - Tl
PREREQUISITE : NONE
lassadsozmnon N159A38MIUDIBANMATOUTITIN Lavn1319579) WuszLATl
waznguiiusziedl nllaeasAudu nIa-Lud suvnamans saunarans 109wl Vo098 Lasuid
Atomic structure, electronic configuration of atoms and periodic table,
chemical bonding and chemical bonding theories, coordination chemistry, acid-base,

thermodynamics, kinetics, solid, liquid and gas.

11466252 UjtiRnisiatinald 1(0-3-2)

GENERAL CHEMISTRY LABORATORY

FdsRuneu ¢l

PREREQUISITE : NONE

UfTRnmsiiitestuidoniviaiiily iediuenaudlauasuszaunisallunisly
gunsalluriesUfjURnisad

This practical course is provided for students taking general chemistry

course in order to strengthen, understanding of the subjects to gain experience in laboratory

apparatus.

11466244 Puall 3(3-0-6)

BIOCHEMISTRY

ndeduney o i

PREREQUISITE : NONE

Tasea$s audi wagnihiimstanmuesanstaluana woulwsiuazufizend
Retestuteulesinszuaunsuunuedduvesastiliana nszuiunIsiievenLarNsLanIDoNYaIToYa
ysiugnasy uasmadafugumeduad

v £ o
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Structures, functions and properties of biomolecules, enzymes and
enzymatic reactions, metabolism of biomolecules, genes and gene expression, and basic techniques

in biochemistry

11466245 UUAn1syaad 1(0-3-2)
BIOCHEMISTRY LABORATORY
ITIRUneU ¢ Ll
PREREQUISITE : NONE
URURNSEMSUINT 11466242 Fuadl
Laboratory related to contents of 11466242 BIOCHEMISTRY

11466432 LANIATIZH 3(3-0-6)

ANALYTICAL CHEMISTRY

JdeAuneun : Ld

PREREQUISITE : NONE

wanMIEfuMsIATEidasinalumandl leud dunounisinssidaisuna
NsAWIMUSINMESENTUS N1swSenansavaty MaATeRteyamaniiiiaseiludeata wazns
Sipswimusinalnenisiausumsuarmsdaimn sudmdnnmadesduforfunsinssidanieds
lngandevidannis g3-3d0a awalnsalny

Principle on quantitative chemical analysis, e.g., process for quantitative
analysis,stoichiometry, solution preparation, analytical data, analysis based on statistics, volumetric

and gravimetric analysis and general principle on instrument analysis by UV-Visible spectroscopy.

11466433 UfuRnIsAliTATIEn 1(0-3-2)
ANALYTICAL CHEMISTRY LABORATORY
ndsdunew i
PREREQUISITE : NONE
UFTRnsiefumslesgiusinalaemsiauiinesuasnstaimingauians
Anneidaniesielasedovannis gi-3d0a aalnsalnd
Laboratory for classical method based on volumetric and gravimetric

analysis and for instrumental method based on UV-Visible Spectroscopy.

11466532 LAIDUNIE 3(3-0-6)
ORGANIC CHEMISTRY
Jvrderuney bl
PREREQUISITE : NONE
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umhifeniulasadasiusyndivesansdunidniefueuduesdusznou
nMsBende Ussinnvesfisoaiidunid Uiiso1eyyadase Uifselooedn aweslewnil asUszneu
lalasAsuou wWudulazauiusveuuudy woanased Bwes dwenlud dadlan Alvu NInAITUBNTAN
LAZBYNLEYRINIAASUBNTEN a15Usenauiiues ollunavddouioly

This course will cover introduction to the structures and chemical
bonds of carbon compounds, nomenclature, types of organic reactions, free radical reactions,
ionic reactions, stereochemistry, hydrocarbon compounds, benzene and benzene derivatives,
alcohols, ethers, epoxides, aldehydes, ketones, carboxylic acids and carboxylic acid derivatives,

phenol compounds, amines and azo dyes.

11466533 UfURANISLANBUNIE 1(0-3-2)
ORGANIC CHEMISTRY LABORATORY
Ftdunow ¢l
PREREQUISITE : NONE
UfTRnmsnidursduguieivanifivesansdun3s msuenvdenisare
nsviliansuiqus msndu nismadeuiiamsvomyilaidy
This course provides fundamental practice in organic chemistry concerning
the properties of organic compounds, separation or extraction, purification, distillation,

significant tests for functional groups.

11476160 Fnegnaly 3(3-0-6)

GENERAL BIOLOGY

ITIRUneY ¢ Ll

PREREQUISITE : NONE

WV INeT sruulasiadieueddidlidin nduiuiin nsulseadias
fiugrans ATannms anuvainvangvesdil®in  aiTingvesiivuarded nMivewaznsUszendld
NTIINYY

Biological concepts, the organization of life, energy of life, cell division
and genetics, evolution, biodiversity, plant and animal physiology, ecology and application of
biology

11476161 UTAn13823menvialy 1(0-3-2)
GENERAL BIOLOGY LABORATORY
wdeRuneu o lad
PREREQUISITE : NONE
UFtRMsdmvan 11476160 FAnervily
Laboratory work for the topic 114761610 GENERALBIOLOGY

o

w.unalulagdinminuasuarenns) antumealuladnszreunaidaunmsainnszds Ingivnyunsiunsgaudng Jainguns



159 upw. 2

11476421 98¥73nevily 3(3-0-6)

GENERAL MICROBIOLOGY

Fwdedunew ¢ Ll

PREREQUISITE : NONE

MaNMTN99aT7Inen 9aunIduiinnneg Tassaauasnthiiveswad nisiadyuasil
MUBAAY WuFNTIU T5N15AIUAN UFUUSTEnInagaunIdiud1tny AU Ay veagaunIgnIanIsnens
9193 GRAMNTIL AIUINFDN NMTULIMILAYANSITUEY

Principle in microorganism, structure and function, gsrowth and metabolism,
microbial genetics, control of microorganism, interaction of microbe and host cell, importance of

microorganism in agriculture, food, industry environment and medicine

11476422 UjiiRn153aT23nemaly 1(0-3-2)

GENERAL MICROBIOLOGY LABORATORY

Jadunow ¢ Ll

PREREQUISITE : NONE

UftRnsiugIumnegaTiiven dnvagihluvesduvisuasnisaiaiule
Hadefdmarion1si3nuesgdunds maunsnszaivesgdunidludandes MawTesensiientouans
si¥o mmamsﬁaﬂ%qwé WHYNUBATY N13TILUNLALATIVEBUAUNS I T IATiLaznsnTIvdeulussAvEy
ALEITLSLAZUNU MR I9AUNTEAMUEAEMNTILOMNT NMSINYAT AIIAdDY LAarATUNTE NTAIUAN
qaun3d

Fundamental in microbiological laboratory, characteristics, growth and
relevant factors, culture media and sterilization, pure culture technique, metabolisms, classifications,
biochemical and genetic identifications of microorganisms, relationship and importance of

microorganisms in food industry, agriculture, environments, medicine, controls of microorganisms

11476520 WugAEnS 3(3-0-6)
GENETICS
wdeRuneu o L
PREREQUISITE : NONE
[ ! [y S A [ wa
wannsaneveaneiugnssunsduluuaslidulumunguaauues auds
D N a a @ o @
wagnifvesdu Avwewarlasluley  MsiUisuklaivesansiugnssuseauulasseaulasiuleunis
Mvuane ANFNTUSTEnIBunasrannsiuaungy  dafiiiadadauazseuunyifentuay Wugeans
Welseans waziiugienssulowu
Mendelian and non-Mendelian inheritances, structure and function of gene,
DNA and chromosome, gene and chromosomal mutations, sex determination, linkage and
gene mapping, multiple alleles and human blood group systems, population genetics and

fundamentals of genetic engineering
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11476521 UfjuRn1sugAnens 1(0-3-2)
GENETICS LABORATORY
Fadunow ¢ Ll
PREREQUISITE : NONE
UfuRnsdmsuIvn 11476520 fugmans
Laboratory work for the topic 11476520 GENETICS

11486234 N1598NLUUNITNAABININALULAETININ 3(3-0-6)
EXPERIMENTAL DESIGN IN BIOTECHNOLOGY

v
aa A

JdsAunou: 11446211 atfUosau

PREREQUISITE: 11446211 ELEMENTARY STATISTICS

ﬂ’l’]ﬂJiLﬁ@\‘iﬁﬂUﬂ'ﬁ'ﬁ\‘iLLN‘L!ﬂ’]iVlfﬂa'eN LLNUﬂWiVI@a@QLLUU?jN?{MU‘ﬁiﬁ LL'U‘UEj@J
ﬂ?EJIU‘Uﬁ@ﬂLL“U‘Uﬂ‘UaVlWﬁEWI LLUUﬂWiW@a@ﬂ'ﬁI@?}JW LLUU%UQ’J@E]U?{U@Q LFULLUU L%UV]%JGQQNIW%W LUUsUDa
powlndn uuutond-wsiuiu uwugivleduma wazuuuleuin mslieTesimuuls Ususa nsld
TWsunsudnsaguneada wazseleviTnaassmanalulagdanim

Basic knowledges in experimental design, completely randomize design,
incomplete block design, Latin square complete block, split plot, response surface designs, such
as central composite design (CCD), small composite design ( SCD), Box-Behnken design (BBD),
uniform shell design (USD), and hybrid design, analysis of covariance, use of statistical packages, and

method-logy of biotechnological experiments.

11486235 nagufuRnismamalulagdanin 1 2(2-0-4)
UNIT OPERATIONS OF BIOTECHNOLOGY 1
wdeRuneu: 11486111 waandadmsutininalulagdinn
PREREQUISITE: 11486111 CALCULUS FOR BIOTECHNOLOGIST
VNUWAZNTATLIN. AUARLIAATT NTANUWNIRENT NTAATUIN NITHEAN NITHEN
YOWDI NFANA N15NTOI NITANAZNBU NITANNEN wAZNITHOYY
Unit and calculation, mass balance, mass transfer, size reduction,

mixing, solid separation, extraction, filtration, precipitation, crystallization, and encapsulation.

11486236 nagufuinisniamalulag@ianamw 2 3(2-3-6)
UNIT OPERATIONS OF BIOTECHNOLOGY 2
dsdunew: 11486235 wihguuRnismamealulagiiniw 1
PREREQUISITE: 11486235 UNIT OPERATIONS OF BIOTECHNOLOGY 1
augandany mademauieu nmsuandsuauiou mszve Msiheady
Msvdoldu MIutidu msududs msviuis msndu way msdndngdu
Energy balance, heat transfer, heat exchange, evaporation, refrigeration,

cooling,chilling, freezing, drying, distillation, and extrusion.
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nguAvNRNIETIAY 33 nehin
11346453 NSATENANNT UGN 0(0-30-0)

PREPARING FOR PROFESSIONAL CAREER

dsduneu o ladl

PREREQUISITE: NONE

wiatialun1sadasnutaznsdun valnIsiaonan1uUIzNauNIs A5NITUINRLNY
WnsWsulsyifdiumnaznsdunivalau mmifﬁaﬁuﬁmﬁmgmmameu FEUUUTMTUAUAN
TuanuvUszneunms mavfudludany msiwuiyaanam nwisangy aluladansaumanisdeans
uyweduiusnsiaduiy wazasesssulunsufinn

Techniques for Application and interview, selected establishments, application
letter, resume and job interviews. Basic knowledge about labor law, quality management system,
social adjustment, personality development, English language, information technology and

communications, human relations, teamwork and ethics in practice.

11486345 Yangnvaag 3(3-0-6)

CELL BIOLOGY

Idsdunou: 11466244 Al

PREREQUISITE: 11466244 BIOCHEMISTRY

Tassa$s aedUsEnau uagnthilvesesdusenausey vossad UFATen
#1990l ULEaARAENTEUIUNITAIUANAINTTUVBITAE msmuqmmsLLamaaﬂsuaqﬁuﬁy’asuaﬂﬂim%iamLLaz
ga3lon nszUIUMTARMITENINALed MsulaaduaznsRnvesAlivin vdnnsuazmadaludiine,
swiuliana TuimsUseandldinevonead

Structures, components and functions of cell components, biological
reactions within cells and their regulation, regulation of gene expression in prokaryotic and
eukaryotic cells, cell communication, cell division, principles and techniques in molecular biology,

including applications in cell biology.

11486346 UURNIsTIIMe v wad 1(0-3-2)
CELL BIOLOGY LABORATORY
Wwdsdunen 11466245 Y URNsTLAL
PREREQUISITE : 11466245 BIOCHEMISTRY LABORATORY
UHURNSdmsUIN 11476345 F3Inenvosaad

Laboratory related to contents of 11476345 CELL BIOLOGY

11486321 N153ATIEREIUUTENIULAZANAINYBITHATININ 3(2-3-6)
ANALYSIS OF BIOMATERIAL COMPONENT AND QUALITY
JdeAunau: g
PREREQUISITE: NONE
|
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wEnmMTIeTZRemeueniin ManTziuTinaasems teulwd Indu
asddndug wag annmvesianTanm ond Sayity e un & dnueznaldl wwas wazndndas s
Wasuudadasiadne audiviaed-Nand uasmstuafivestantinmiididennninednfusilutuneunou
msuUs3u sendneantsudsgy wasnisuusiusaglugiaainisiiusnwindndae

Principles in analysis of water activity, proximate analysis enzyme,
vitamin, other constituents, and qualities of biomaterial such as cereal, meat, milk, aquatic
animal, vegetable and fruit, insects, and products. Changing of structure, physico-chemical, and
biochemical properties on product qualities in pre-processing, during processing, post processing

stages and products storage period.

11486338 wiAlulagyanw 3(3-0-6)

BIOTECHNOLOGY

Aladuneu: 11476221 9advAnenly

11476222 UURn159advanewily
PREREQUISITE : 11476221 GENERAL MICROBIOLOGY
: 11476222 GENERAL MICROBIOLOGY LABORATORY

AnwnAsatumadansneiieniuwid edefivuazdn made
Boswumatugimnssu maaddianlisdleniluniszuiuniaudn wanduairneg neugaamss
wazmsund nsiinuafivludsnndon yuasessy NOVINENIANALUAATFININ LazN1E8Nen
wAlulagdnainnis

Studies on culture techniques of microorganisms, plant and animal tissues,
Basic techniques in genetic engineering, utilization of living organisms for industrial and medical
productions, environmental bioremediation, including ethic, biotechnological laws and technology

transfer to commercial market.

11486339 wAlulagyan1wenns 3(3-0-6)

FOOD BIOTECHNOLOGY

UIAUNDUL: 11486338 Alulagdinn

PREREQUISITE: 11486338 BIOTECHNOLOGY
nsUszgndmalulagiinmlugeamnssue s wdndugiainuds weduaaailsa 1Ay 4Ua nsndunsd
aslAnamnu Fendly arsusausies wu Auazanslinau-sa nsiiiuyarvewanassldidunansiosi
93 W3O

Biotechnology application in food industry, starch product, polysaccharide,
protein,lipid,organic acids, sweeteners, vitamins and foog additives such as color and flavor,Value

adding of by-products to be food or semi-food products.

11486341 AAINITTUYAL 3(2-3-6)
BIOCHEMICAL ENGINEERING

o
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dsdunew: 11466243 Fad

PREREQUISITE: 11466243 BIOCHEMISTRY

sUsuazviavenniofnsaidinm nmsmuseiesUfnsalinwm nszuiums
wiinluaninemsuds Uﬁﬁ%mwmﬁmamsﬂamaé LAk AUARLIARALENAINANIUYBINITVDLYAR
WnsAsLTed U%:mmaﬁﬁuﬁuﬁﬁummiL‘WﬂsL’gm%auwamam%mmﬂﬁmLauimmaﬂL%aé NSANUWNIAATT
neludandn wasujisenddsiusvesaas

Configuration and types of bioreactors, and controlling of bioreactors .solid state
fermentation process, homogeneous reactions of cells: mass and energy balances of cell
cultivations, stoichiometry of cell culture, kinetics of cell growth, mass transfer in bioreactor and

heterogeneous reactions of cells

11486343 wialulagdanmnsnswazand 3(3-0-6)

PLANT AND ANIMAL BIOTECHNOLOGY

Fdsduneu ;- il

PREREQUISITE : NONE

ﬂ?iﬁmﬂ’]%ﬁﬂﬂ’ﬁLWWBL?:EJQL%aéLLagLﬁ@L?j@ﬂaﬂﬂ%LLagﬁﬁi sununaianig Uﬁ@G’IL‘?}J@
MswTBie N SINIZIAE ﬂfjm%aa‘mimmﬁymﬁmLLiﬂ nsaseadlal nsinusnvigadlal nisudaiie
wazdaifnnuiniugnssy nsUszgndliineluladanmmsfiuasdailusunisinems Sansunmduay
A3UTITUNTIINGT

Studies on the fundamentals of cell and tissue culture in plant and
animal systems,including aseptic techniques, media preparation, primary cell culture, establishment
of cell lines, long-term maintenance of cell lines, production of transgenic plants and animals,

applications of plant and animal biotechnology in agriculture, biomedical and bioethics

11486344 UuRnswmalulagdinmneiauazdn 1(0-3-2)
PLANT AND ANIMAL BIOTECHNOLOGY LABORATORY
Fdsduneu ¢ Tl
PREREQUISITE : NONE
Ufuinseumalulagtinnmnaisiazdnivasnisussendlddmsuiv
wialulag¥anmneiviazdnd
Laboratory practices in plant and animal biotechnology and their applications
for the topic PLANT AND ANIMAL BIOTECHNOLOGY

11486347 n1sinn1sauUaendglurissuianisuazlsesunu 3(3-0-6)
walulagdanaw
SAFETY MANAGEMENT IN LABORATORY AND FACTORY FOR
BIOTECHNOLOGY
Fwndsduney Tl

v £ o
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PREREQUISITE : NONE

unihiAgfuanulaensdouaruaznisdanisanulasnseluwdas Ussunmvesies
UfTRnsuarlswu saveiaensensdinim isansadmien 1deauuaend metinm weu.
araaeadematinmannmeluladanmasielul enudiugiuresnisUssdiunnudes mafuinw wae
nstiniagidusunnedeyaiferiuios joinsanudasadomedinmseiu-a

Introduction of the safety and safety management in laboratories and factory
Including biosafety. Issues related to government regulations. Cartagena protocol on biosafety. The
basics of risk assessment. Safety, storage and disposal of hazardous materials. The information

pertains to a laboratory for Biosafety Level 1-4 (BSL 1-4).

11486348 misl#iaTestiomamaluladdanin 3(2-3-6)
THE USE OF INSTRUMENTS IN BIOTECHNOLOGY
Fwndsduney L
PREREQUISITE : NONE
nquf Wmsld mevszgndlduasnsquainuiadesiiefiugiu nwensld

=

& o & 1 aa cs' = Y = Y] v & A4 a ¢ &
Lﬂimma‘wmLUUWN@WLVI?}IuIaEI?Dﬂ’lW Lﬂiawymmﬁlﬁ VM@UQQ'J’]@J@UI@ aﬂﬁa@lﬂja LATNILAINSIALUB

LYY

duiaemns wsednau nsesssmeayInid dansibilaen-dadaanlnsalnd wazin3asdiofiugiung

LY

NUTIAINTTY

The theory, operation, applications, and maintenance of basic and
essential instrumentation skills in biotechnology, centrifuges, autoclave, laminar air flow, texture
analyzer, distillator, vaccum evaporator, ultraviolet visible spectrophotometer, and basic instrument

in genetic engineering.

11486453 wialulagvasoulasl 3(2-3-6)

ENZYME TECHNOLOGY

0IAUNIUL: 11486338 wAluladTinin

PREREQUISITE: 11486338 BIOTECHNOLOGY

msAnulaseasne windl euddey waznssuunaiinveseulys nsude
uaziladeiiinasionisnameulesiangdunid nisatmeulest nsvineulwllyiuigns saumansveseuls
nsnsseulesl n1susvendldiouledluseAuanamnssusigg

The studies of structure, function, and role of enzymes, enzyme classification,
enzyme production from microorganisms, extraction, enzyme purification, enzyme kinetics, immobili

za-tion of enzyme and their applications.

11486454 walulagnisnsin 3(2-3-6)
FERMENTATION TECHNOLOGY
AUsAUADY: 11486338 wAlulaginw
PREREQUISITE: 11486338 BIOTECHNOLOGY

o
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Ussiamveamsnn ewnsidsaie ﬂ'ril,m%smﬁu%jaa;ﬁum%é Qauvsnddnlunszuau
msusin nsvvannmmsinuartdefifinadensyuiunmsin nsuensandnannisndin siavesdamst
nsmuauitldlunsyurunsmin wansasifldannnssuaunmtn

Type of fermentation, media, inoculum preparation, role of microorganisms
in fermentation process, fermentation and factors affecting the fermentation process, product

separation, types of bioreactor, fermentation controls, fermentation products.

11486349 Anarumamalulagdanin 0(0-45-0)

TRAINING IN BIOTECHNOLOGY

FwTeAuneu: il

PREREQUISITE: NONE

tihfnuagdosufiRnuiifetesiuaunin luaaulseneunminiaenuumde
mhgumassluvssmalitosnin 200 Halus Tngeanfiureuvesanyiv-

Student is required to take training in private sector or government organization
within the country related to his/her major study for at least 200 hours with approval of the
Department.

11386450 GHEUTY 1(0-3-2)
SEMINAR
FdsAuneu ¢ Tl
PREREQUISITE : NONE
MsAuAY WWouseny wagmaiiauonideidudagtusumeluladdinm
Literature review, report writing and presentation of recent research

article in biotechnology.

nguAYINTANYIMIGLEDN 6 iuenA
11486451 1A399UNLAY 1 3(0-150-0)

SPECIAL PROJECT 1

JdsAuneu ¢l

PREREQUISITE : NONE

hAnwisioumsAnulasanufivay lnedoansdfiusnwmunu fnsiiaueiade
1ATHUTOULLA  WAZIONITAEINALEY UNAUDAIUNIINTUIVDILATI UM ENHDAZNTINAT

Special project is pursued by student under supervision of advisor.

Student is required to present project title, scope, methodology by oral presentation and submit

the pregressive report to the committee

o
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11486452 TAT99UNLAY 2 3(0-150-0)
SPECIAL PROJECT 2
IdsAuneu ;11486451 lassnuiiiay 1
PREREQUISITE : 11486451 SPECAIL PROJECT 2
thAnsihmsinulassnufilay neforasdivinwauem ndaanynsdng
ieSaaunAnuardoniauenanuiieauardsenusonnEnIIuNS
Special project is carried on by student under supervision of advisor. After

conducting the project, student must present the project and submit report to the committee.

11346458 aunafnen 6(0-45-0)
CO-OPERATIVE EDUCATION
Fdsduneuy ;- Ll
PREREQUISITE : NONE
nsufuRnulugeminautiasiluanulseneunsesiisaifouuuuunidu
paoasveznal 1 aansane laefinihfisuiieveuidving Fguszasd wagununsufoRauidoe &
miﬁﬂLauaiwmumamiﬂﬁﬁ’amwé’qmﬂéjuqmmiﬂg‘jﬁ’ﬁmuﬁ'u uadinUssdiunanisufiinuain
919158 US N LAz WLIINEnUUsENEUNS
Work as a temporary employee in a company related to major study
for 1 semester under clarified job description, objectives, aim, and plan carry out project
presentation and submit a report to the committee, which consists of advisors both from

the department and company.

11346459 n1suuRn1sEinaueUssIna 6(0-45-0)
OVERSEA TRAINING
Fwderunen Ll
PREREQUISITE : NONE
UftRnuiiAeadesiuanynin lusonusgneunmsluialssimanasnsyozing 1
A1ANITAN

Oversea training related to major study for 1 semester.

nguAvRNIZIEINMINNALUTAEYIN N Laitfaandn 12 wiqenn
wuseanidu 3 nguivalawn
nguIvimalulagdininerns

11486305 waluladvosdan 3(2-3-6)
YEAST TECHNOLOGY
Jdsduney o 11476421 aTVinemaly

PREREQUISITE : 11476421 GENERAL MICROBIOLOGY
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Tefingn fugaans lassaianagassineivesdad nsdndiuundad anuddgyves
vosdarlunszuaunsenaunssae wu makamdes 1l weulsiuavansd suvsansilldndusa Dudu
fins@nwuenanud

Ecology, genetics, structure, physiology, classification and identification of
yeasts.Importance of yeast in industry, such as brewing yeast, wine, enzyme , pigment and flavor’s

agents. Outside studies are included.

11486323 wAlANTINeluenalun1snsziiandaninluemg 3(2-3-6)
MOLECULAR TECHNIQUES FOR BIOMATERIAL DETECTION IN FOOD
UsAUneu ;11486338 wAlulagyaniw
PREREQUISITE : 11486338 BIOTECHNOLOGY
nanMskazANdAveImAliAn TN luang a3dUsEnaUTeIIngAULaY
wAnSusisenmstuilouvesianiinmluewns nsussandldmatameiaineTuanaluinsesitan
P NluemI3
Principle and important of molecular techniques, components of raw
materials and food products, contamination of biomaterials in foods, application of molecular

techniques for biomaterial detection in foods.

11486325 2T INYINDINNT 3(2-3-6)

FOOD MICROBIOLOGY

Idadunieu : 11476421 9atingivhly

PREREQUISITE: 11476421 GENERAL MICROBIOLOGY

nMsAnwgAwEEfimanAstesiuemns Jeadeifinadensadydiulnvesgdunie
Tuewns mydudeuderduvidluewns uvddiviliAnnsuiidevesewns gaun3diviliiaalse
nnstRdunidunldlunisuusglomns msaueuewnsmeIsae MsilnTeiydunidnelsaluemising
AEmInaANLar IS ANNLAZUINTFIUNINTATITINGIVBIDIMT N1TIANTBIMNTTNATR NTUTVNT
AN MLALUsEUANNTN9EREMINTINOIMS UTRnTINA1eY Tiietestugathinemise s vuFoa
nsnuiSesfidenndesiusiionin wesdouralssnenns

A course in food microbiology focuses specifically on issues of food spoilage
caused by the presence of food-borne pathogens. Growth factors of food-borne pathogens,
methods of sanitation and preservation during food preparation and processing, principles and
methods for the microbiological examination of foods by conventional methods and rapid methods;
microbiological quality control, and quality schemes, halal food management, food industrial
quality management and assurance, innovation in food. microorganism, laboratories approach in

food microorganism and factory inspection.
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11486455 walulagdanwdmiunandusilutunazidiu 3(2-3-6)
BIOTECHNOLOGY FOR FAT AND OIL PRODUCT
FwdeRuneu: lud
PREREQUISITE: NONE
psfusznaulaglassai el mandensaluiu nsada nsviiliuians
nsATRdeUAMAM MIkAnuaznIsUszandlinansueiluiuasidulugamnssuemsuarlily
013 AUVt veInrUIuNsuUssUlefuuasntu Weuvslseny
Chemical composition and structure, fatty acid production, extraction, refining,
quality inspection, production and application of fat and oil in food and non-food industry. Progress

in fat and oil processing technology. Plant visiting.

nauAYImAlUlagdININNEAT
11486306 WUFIAINTTY 3(2-3-6)

GENETIC ENGINEERING

Fdadunew il

PREREQUISITE : NONE

Tassadauazwihivesiidue mead1siiduemenan AuauiBvesnneinislaay
nMsfndenuansilesiduiidesnsmarnaeButilulugdunid fiv wosdni naonuuuanienis
UsggnAldlunianIsunmeg  ananvnssy uaen1snens

Structure and function of DNA, recombinant DNA, properties of vectors, cloning,
selection and analysis of genes transfered into microorganisms plants and animals, applications in

medical, industrial and agricultural sciences.

11486311 msnziasarasunamazlifalsauua 3(2-3-6)
INSECT CELL CULTURE AND INSECT VIRUS
JdsAuneu ¢l
PREREQUISITE : NONE
wEnNSINsEsTaduIas Msranwadiuadliiuinannn msAnwnsasyivia
LazasTINevsLTadLIas mMIsuuninvathialsaunas nswanlsalsauadngldisnsnzdoasad
Principles of insect cell culture, scaling up insect cell production, studies
on growth and physiology of insect cells, identification of insect viruses, production of insect viruses

for insect control by using cell culture method.

11486309 WUFANAASVOLYAR 3(2-3-6)
CYTOGENETICS
Fwndsduney ¢ il
PREREQUISITE : NONE

o
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TineuazngAnssuvesTadiieafunsinenendnvarvesddidin msuantoen
vosdnwaurmaiugnIsiifusainannsasuudatlessaisuasiuuvedaslulonanuduiudvesiy
wazmsviunuivesduuulaslilen Tashilsufuiannnms msvssgndldludumswmdiagnisinuns
uamadamaiugmanivensad

Biology and behavior of cells related to inheritance in organisms, phenotypic
expression due to chromosome changes in structure and number, linkage and gene mapping,

chromosome and evolution, applications in medical and techniques in cytogenetics are included.

nguivndenmamalulagdaniwdudue
11486301 nslduselevdanninvade 3(2-3-6)

WASTE UTILIZATION

FdsRuneu ¢ Tl

PREREQUISITE : NONE

wiAaeN13LAn ¥in Uunu wazdiulsenauvesnInveddy 15n159an1siunInvodde
WU NAUTIUTIN Maedeuewasszuunsuds n1sthdananenimeasiinim . mstdanistinduan
Tl msovveslhduiuiinldusslowdls nmswniwezisnsldiniesdiouasniasdnsfiieates
finsfinwuenaniui

Sources, types, quantities and composition of various wastes; waste
management such as collection, transfer and transport systems; physical and biological
treatments; disposal, recycling, sanitary landfill, incineration composting and methods in operating

related equipments and machines. Outside studies are included

11486308 N15UIUANIAININLALAITAIUANNATNY 3(3-0-6)

BIOTREATMENT AND POLLUTION CONTROL

IsAuneu ;11486338 wiAluladgTinmn

PREREQUISITE : 11486338 BIOTECHNOLOGY

msﬁaumﬁaaumamquLﬁammmLﬁuuwmaqmjmaqmsmaﬁwﬁmﬁms] NANTENU
vosmsuaRuieindon nsussandldinaluladiinmlunstoaty trinuasmunuuaiv arudiugiu
ymasnumaluladazein 3R naenunsAUAuTeyadnsTnsuazAdaliiedoussssudaindon
NIUANE

Instruction covers the history in major groups of pollutants. The impact of
pollutants on the environment. The Application of biotechnology in the protection, treatment and
pollution control. Basic knowledge of clean technology, 3R. Case studies, searching in patents and

researches for writing the environmental reports are included.

11486310 nann1sAUANAMAIIAMALUlaEYIN N 3(2-3-6)
PRINCIPLES OF QUALITY CONTROL IN BIOTECHNOLOGY
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UsAUneU : 11486338 wAluladyinin

PREREQUISITE : 11486338 BIOTECHNOLOGY

anudfuazndnmsvhlivesmimuununwlugaamnssy maluladinmnnsld
Tnsnumenn il waggadiingt  wagdsussiludmasramduialunisinuazaivaudadunmunin
YOIHANA I TEWINNITATINATT NTHAR WATNITAUTNY iﬁuﬁzﬂuﬁmi—g’mmﬁjﬂﬂWiﬂmﬂ’]‘W‘Vl’Nﬁ’]ﬂa
W 1SO

Importance, general principles organization of quality control in industrial
biotechnology, physical, chemical, microbiological and sensory evaluation methods used for
measuring and controlling quality factors of products during handling, manufacture and storage
including international quality management standards, such as International Organization for
Standardization (ISO).

11486315 a2 Inenvasduandon 3(2-3-6)

ENVIRONMENTAL MICROBIOLOGY

Idaduneu : 11476421 9ating1vhly

PREREQUISITE : 11476421 GENERAL MICROBIOLOGY

ANALAAYBIANIZLIAGEY 9AuUVIETATRfuNMaIUAsULUAsaN zIRdeY
msuflvanzwndomduiiv Tnglindnnismisaadsinen fnsAnviuenaniud

Equilibrium of environment, microorganisms involved in environmental
alteration, treatment of enviromental pollution by principles of microbiology. Outside studies are
Included.

11486316 WURATULATN1TAIUANTAEAUNTY 3(2-3-6)

MICROBIAL METABOLISM AND REGULATION

Adaduneu 11476421 9advAnewnly

PREREQUISITE : 11476421 GENERAL MICROBIOLOGY

ﬂ‘izU’JumiLUgEJ‘L&LL‘UaﬂLLazﬂalﬂﬂﬂiﬁﬂLﬂi’]%ﬁ%ﬁﬁ’mw\l‘ua\‘imi@hﬂ6] ﬁlﬁmmﬁﬂﬁagma
granvnssulneqduyse Msmnuimeiuitusmansunldmuauuasifindssavsnmluniswdn sdnu
mddelmlg Aierdesdiodunumadunsimunisdiunds

Metabolic pathways of substrate utilizations and biosyntheses of microbial
productions which are important in industry; the use of genetics in controlling and increasing the
efficiency of microbial productivities; studies on current related researches as guidelines for

microbial production development.

11486317 Sauanizmanaluladanaw 3(3-0-6)
SELECTED TOPICS IN BIOTECHNOLOGY
Jderuney ;g
PREREQUISITE : NONE
|
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Witeidesiuaiuaziiavla sudinsdfnniiiedemnanelulaginmindeses
swdsululunsiasnansfing fmadouvalssny waglimind@nuldfuaimdeya uasiinseinsdlfinu
fithunenseg

Topics of interesting and recent development including case studies in
biotechnology. The topics will be varied in each semester. Factory visits are also included.

Students would review and analyze those case studies.

11486324 Fransaumadosdu 3(2-3-6)

FUNDAMENTAL BIOINFORMATICS

FdsAuneu: il

PREREQUISITE: NONE

UMNGTIansauma §1udalan1aTVingasNauAUTaaIINg Uyl INeg
nmsFsuiisuarduinalelnauazardunsnezdlu nseenuuulnsiues n1sATIERANEURUSIT
Tiawmsnshwelasaiavestuwaslusiu nsussendldtiasaumalumalulagdinim

Introduction to biocinformatics, biological databases and biological databases
searching, nucleotide and amino acid sequence alignments, primer design, phylogenetic analysis,

prediction of gene and protein structures, and application of bioinformatics in biotechnology

11486449 NANA YIS ITUBIARASUINNTTY 3(2-3-6)

NATURAL PRODUCTS AND INNOVATION

Fdsduneu ¢ Tl

PREREQUISITE : NONE

Aanssumnadanin nsadn mMafufen nMsvieri wagnsUszendld lundndusiowns
Lﬁuwmﬂmﬁ] ANILEIUDIMNT a:uulwa LAZHANAUMNIINTINEATVDIENTUTENDUTININANNY dRilay
f\]au%i‘c’JmimeJaﬂ’lﬂ’JEJ‘L!’JG]ﬂiilI winlunanenanfasisssuwd Wenwulsany

Bioactive activity, extraction, recovery, encapsulation and application in new
functional food product, supplement, herb, medicine of bioactive compound from plant, animal,
and micro-orgaminsm. Valued added by innovationStudies on natural pharmaceutical products

from animals, plant visiting.
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adui %‘ngmﬁayfn youuRva e
1 AAAS (Science Online) flie ‘LIFIE}SJLdéﬁ’I'ﬁ"I‘LJ Science & Policy, Medicine,
Dizeazes, Chemistry, Geochemisty W82 Physies
2 | Access Science Imenmaaiuazmalulad
3 | ACS Web Edition AseUAguA I ITIATA LTI Tana
malulad®inm A 3a¥7Inenlszgnd nill
w3z wiiszend  allefduniduazdunded wi
Sun3d Sl Inemand duadey wedwed
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VANgAsLAL (W.A.2556)

nangasuiulse (W.f.2561)

winnalun1susuls

-edvuagaadmiutin
waluladTanm 3 wihefin
13T el 3 wheia
53U URNTRAL 1 e
fin

g3 mdIgUfuRNTNIe
waluladdinnl 2 nulein
e miigUdRng
wealuladdinn 2 3 wiheia

11446112 upagaa CALCULUS
Fdsdunew: i
PREREQUISITE:  NONE

3(3-0-6)

gALENTI3U

11448111 uwaagaadwsutinmaluladdinw
3(3-0-6)
CALCULUS FOR BIOTECHNOLOGIST
Fovadunouw: Tafl
PREREQUISITE: NONE
et Afiwazaaudeiiesvesileiy
auusuaznIsUszend duiinSauaznisussynd
WATANITIUNLNTA

Functions, limit and continuity,
derivative of functions, applications of
derivatives, integrals and its applications,

techniques of integration.

TP ERITRLIAIREEY

11476421 90373nevhaly
GENERAL MICROBIOLOGY
Fwdsduneu: Tl
PREREQUISITE: NONE
wineeaTIiven lassaiswasvihil
VoAUNIY NsTAvianemyY ANddN1
MSNYAT DIMNT GAAMNTIU AT 1TUFULAE
NSUNNE

3(3-0-6)

Principles of microbiology, structure
and functions of microorganisms, taxonomy,
importance of microorganisms in agriculture,

food, industry, sanitation and medicine.

11476221 gadingviald 3(3-0-6)
GENERAL MICROBIOLOGY
Fyrderunou: Tl
PREREQUISITE: NONE
VANNINIYATIINe auUvdviin

i Tassadrsuazuiihfiveasad naaTguazuy

MMUBATY WugNIIU M IAIUAN UFuTLS

sgrihdunidiudinu amnuddyuesgdunse

NNNITNYAT DINNT RFINNTIN Awando

ﬂﬂ’iLLWWE‘jLLaSﬁWﬁ’ﬁmq‘U
Principle in microorganism,

structure and function, growth and
metabolism, microbial genetics, control of
microorganism, interaction of microbe and host
cell, importance of microorganism in
agriculture, food, industry environment and

medicine.

wWhgusasein
YFuuseareduresein

a wa )

11476422 UFvRns9aTinewily
GENERAL MICROBIOLOGY
LABORATORY

Fwdadunew: il

1(0-3-2)

a wa =

11476222 UftRMsgaTringvialy
GENERAL MICROBIOLOGY
LABORATORY
Fwrdedunaw: Ll

1(0-3-2)

Wagusviasedv
YFulsemedunesein

£ o o
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PREREQUISITE: NONE PREREQUISITE: NONE
UftRmsdmiugataingwild Uﬁﬁ’amiﬁugmmaqa%ﬁwm
11476421 GENERAL MICROBIOLOGY | nwauzvihlunesqduviduaznisiaiey iulatadod
Laboratory work for the topic AINARBNITATYVRIRAUNTE N1TUNINITLILTDT
11476421 GENERAL MICROBIOLOGY ﬁ;?ﬁuw‘%ﬂuémmé’am nMswienemsiasatouay
nssiide mmam?gau‘%zjw‘é WAUBATY N3
IuuNLAEATINERURUYTIMTIATiLazNIS
ayvdouluszauiy muduRusLazUMUIMIYDS
FAUVTIAURAAMNTINDIMIT N1INYAT
AduInden LaznIUNNE MIMUANYALNTS
Fundamental in microbiological
laboratory, characteristics, growth and relevant
factors, culture media and sterilization, pure
culture technique, metabolisms, classifications,
biochemical and genetic identifications of
microorganisms, relationship and importance
of microorganisms in food industry, agriculture,
environments, medicine, controls of
microorganisms.
11466242 Fuadl 1 3(2-3-6) YnNiENTI8IvN
BIOCHEMISTRY 1
Agdadunow: Tl
PREREQUISITE: NONE
11466244  Tupdl 3(3-0-6) WinseAulal
BIOCHEMISTRY

Fudsdunou: Tl
PREREQUISITE: NONE
AnwuazufoRnisieaiu nse-ua
wazdies Taseadns wihd uavausivesanstn
Tuanafid iy wu adlulensn Wsiu afiauay
nsnihierdda ulwduazuisemedund waile
el
Studies and practices on acid-base
and buffer, structure, function, properties of
biological molecules such as carbohydrate,
protein, lipid and nucleic acids, enzyme and
biochemical reaction, techniques in

biochemistry.

£ o o
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11466243  Fadl 2 3(3-0-6) yNLENTIEIY
BIOCHEMISTRY 2
deRunow: 11466242 Tuall 1
PREREQUISITE: 11466242
BIOCHEMISTRY 1
11466245 UJURANMTNAT 10-3-2) | wiwsevilvd
BIOCHEMISTRY 2
AvaRuneou: Tull
PREREQUISITE: NONE
iR sdmsuiv 11466244
TFuadl
Laboratoty related to contents of
11466244 BIOCHEMISTRY
11466234 AFYNUAUNITNARDINNTIINEN 11486234 N13599NLUUNITVIAADIN Wasusasedn
3(3-0-6) maluladTinmw 3(3-0-6) Wasudeseien
EXPERIMENTAL DESIGN IN BIOLOGY EXPERIMENTAL DESIGN IN U%UU?]W?’]E]%UWEJ?’]EJ%‘U?
Jyrdeduniow: 11446211 admilesdu BIOTECHNOLOGY

PREREQUISITE: 11446211
ELEMENTARY
STATISTICS

mmﬁlﬁaaﬁﬂumsmumumwmaaa
wHUNSNABRLUUaNyYsal wuudunieluuden
WUUAAUALADS wazLuUEUANNADN MIIATIEN
Foyamedineferiunsnuwumsmaasdag
Wadmlinnaiined mvssiliunainiesiloflily
MIMAaeY oA LIUNMIANBINNTTIVEN

Basic knowledges in experimental
design, completely randomize design, Latin
square complete block and incomplete
block design, split plot and factorial analysis
of co-variance by linear model.

%
aa A

Atdunew: 11446211 adfilnnu
PREREQUISITE: 11446211
ELEMENTARY
STATISTICS
aufidoslunismaununmanes
WHLNTTNARDILUUENANYTA] LLUU?jﬂJﬂ']EJIu‘Uﬁ?Jﬂ
LUUANRAUELAYS WUUEUAYITADY LUUNISNAABY
$n81 wuuituneUaLes WUWUY Hunaneu
Tndn wuuauoaneulndn wwudond-tuviuiu
wuugfinlosua wazwuulauin MslATIEn
AukUsUTINsIn nsldlusunsudidagunis
ahf wazszilauiovaassnunaluladiinin
Basic knowledges in experimental
design, completely randomize design,
incomplete block design, Latin square
complete block, split plot, repeated
measures design, response surface designs,
such as central composite design (CCD),
small composite design  (SCD), Box-Behnken
design (BBD), uniform shell design (USD), and
hybrid design, analysis of covariance, use of
statistical packages, and methodology of

biotechnological experiments.

11466235 IAINTTUNTZVIUNTTINN 1 3(3-0-6)
BIOPROCESS ENGINEERING 1
Fdsruneu: il

PREREQUISITE: NONE

gALENI183Y1
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a wa

11486235 mhgUftanamamealuladionim 1 | diusiednlnl
2(2-0-4)
UNIT OPERATIONS OF
BIOTECHNOLOGY 1
Jvdeduneu: 11486111
G EEGERE
wninalulag¥inim
PREREQUISITE: 11486111
CALCULUS FOR
BIOTECHNOLOGIST
MNYUAZNIAMUIUNITIMNTTY
AUARNIAATT NTENYWNINNT MIAAVUIA N3
HEN N1SUENVDILTI N15A N1INTO N3
ANAZNOU NIANKEN WAENNTVIDVY

Engineering unit and calculation,
mass balance, mass transfer, size reduction,
mixing, solid separation, extraction, filtration,
precipitation, crystallization, and

encapsulation.

114662364 3MINTINATTUIUNTTINWN 2 YNLANTILI
3(2-3-6)
BIOPROCESS ENGINEERING 2
Frdsfunou: 11466235
FFINTIUNTEUIUNTT
T 1
PREREQUISITE: 11466235
BIOPROCESS
ENGINEERING 1

11486236 miheufonsmaneluladfanin 2 | diusedvlnl
3(2-3-6)
UNIT OPERATIONS OF
BIOTECHNOLOGY 2
FydaAunau: 11486235 vae
UfjdRn1sme
wialuladdinmn 1
PREREQUISITE: 11486235 UNIT
OPERATIONS
OF
BIOTECHNOLOGY 1
AUAANGIU N13E8INANTOU
nsuanUsuanufeu Msseme nsvha
1y nsvaetdu nMsuaiiu nswduds nsviuis
nNdY uay mﬁLSﬂ%mg%u
Energy balance, heat transfer,
heat exchange, evaporation, refrigeration,
cooling, chilling, freezing, drying, distillation,

and extrusion.
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naudvamzdeau 31 vihein

ngudvamzUeAu 33 whein

-aniENTEeIMURURNS
ArmnssuTuad 1 ndlein

A lasufRnslunein
ArnssualTnm

AR iesidiulseney
wazAnNMYBITanTInm 3
Mhefn

11476342

a wa

UfuRNMsIeanssudaad

BIOCHEMICAL ENGINEERING

LABORATORY

AmUsduniou: 11466235

FMNTIUNTZUINT TINN 1

PREREQUISITE: 11466235
BIOPROCESS
ENGINEERING 1

1(0-3-2)

gALdNTIEI

11486321  MsAATIgHdILUTENOULAZAMAIN
YedEnTInIm - 3 (2-3-6)
ANALYSIS OF BIOMATERIAL
COMPONENT AND QUALITY
FwdeRuneu: Ll
PREREQUISITE: NONE

wEnMT AT iemesLenRIA Ms
Ansgvivsinaansomsieules] Iandiu asdfy
Suuaznunmuassaiiy e wn dwith fhuas
waldl wazuaas Anwinsdsuuladasain
autAnwel-nand waznadunivesiandininly
ﬁijzumaudauﬂml,ﬂsgﬂ 5eMIaNsuUTIU wdanns
wuUsguuazlugasnanisfiusnenandoue

Principles in analysis of water
activity, proximate analysis enzyme, vitamin,
other constituents, and qualities of cereal,
meat, milk, aquatic animal, vegetable and fruit,
and insects, studies changes of structure,
physico-chemical, and biochemical properties
on food qualities in pre-processing, during
processing, post processing stages and products

storage period.

Winsredvnanzdeiuln Tne
frgananIvIeNIzLEen

£ o o

w.uwalulagdinmnensuazemns) aodumalulagnszondidnnmnmsaan szt e Ungunsunsaudng Jminyuns




190

uAo. 2

11486337 n1slfiafesilomameluladdanin
3(2-3-6)

THE USE OF INSTRUMENTS IN

BIOTECHNOLOGY

Fwdeunaw: Ll

PREREQUISITE: NONE

Bnsliiedosiieluriesufuinis
wFestluviss edesstmeasnelianae
e vhuisuudonuds wietsanudule
i indeshuauusiu éLﬁ?J&JL%a \wdosriudn
Fosmwige Tasinlnns il wuumeduy a3
aftunewsve desinuoduia uazndes
yanssAtyiagegule

o\l

o

Utilization of laboratory equipment
such as centrifuge, rotary evaporator,
lyophilized, autoclave, spray dry, laminar flow,
sonicator, column chromatography, HPLC,
essential oil extractor, texture analyzer and

microscope with camera.

11486338 nslfiaTesiiomaneluladanm
3(2-3-6)

THE USE OF INSTRUMENTS IN

BIOTECHNOLOGY

Andedunou: 1l

PREREQUISITE: NONE

nged 38015l nMsUssendldiasnis
guasnuuaiesiieiugiu finwensldiedesdiod
Fudumaeshumaluladdinn wiesumios
uifoflsnnudile duaenide niesiinsziie
duifaems edeendu m‘%awzmaqmmnmm
SamsllowanAadaanlnsaln? waziedesile
ﬁugnumaﬁ’uqimﬂisu

The theory, operation, applications,
and maintenance of basic and essential
instrumentation skills in biotechnology,
centrifuges, autoclave, laminar air flow, texture
analyzer, distillator, vaccum evaporator,
ultraviolet visible spectrophotometer, and

basic instrument in genetic engineering.

Wagusiain
YFuuemesurenedn

Iriveweuvad
CELL BIOLOGY
AdRuneu: 11476160 Tinen
Wy,
11476161 UFoRnsdaineninly
PREREQUISITE: 11476160
GENERAL BIOLOGY
11476161 GENERAL
BIOLOGY
LABORATORY
Tnseade uagnihfivesdimuuseney

11476339 3(3-0-6)

197 Youeas waziwaduizensingg angluwas
MeEETIngT nalnn1smuANAINTIUTRLYad N3
muRuNILaRsBanvesBusiastusnlonuazga)
Flon AnuduiussENIREAdTUAN ML INGEN
winmawasimadaludiinerseiluena st
mMalsgenAliiinewosead

Structures and functions of cell
components and cell surface physiological
reactions within cells, cell regulation,
prokaryote and eukaryote cells, relationships
between cells and their environments,
principles and techniques in molecular biology,

including applications in cell biology.

11486345 Finevedvan
CELL BIOLOGY
Adsfuneu: 11466244 Fadl
PREREQUISITE: 11466244

BIOCHEMISTRY
Tassade esfUsznou wazmiiives
29AUITNBUAIY vouwas UfAse g meluead

3(3-0-6)

KAZNTTUIUNIAIUANAINTTUVBALAT NIAIUAN
mmamaaﬂfuaﬂ§uﬁamaaiﬂsﬂﬁiammsgm“ﬂam
nsTUIUNIsAeansIEwinuged Msulseaduaznng
Wannweadaldin ndnnsuazneialudyine
swiluiana vtinsussgndldiivenvesad
Structures, components and
functions of cell components, biological
reactions within cells and their regulation,
Regulation of gene expression in prokaryotic
and eukaryotic cells, cell communication, cell
division, principles and techniques in molecular

biology, including applications in cell biology.

WabuswaTein
Wasuulasseiv
aAunou
YFuugedesurenedn
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11476300 UfUAMsTinewensad  100-3-2) | 11476306  UfTAMsTInewensad 1(0-3-2) | wWasusiasein
CELL BIOLOGY LABORATORY CELL BIOLOGY LABORATORY Windrisduneu
Fwdadunew: il Fwdsfiuneu: 11466245 UURN1S
PREREQUISITE: NONE Fuedl
UfuRnsdmsuIIneweswad PREREQUISITE: 1146245
11476339 F1iINevouad BIOCHEMISTRY LABORATORY
Laboratory work for the topic U URNsdmsuivinevesead
11476339 CELL BIOLOGY 11476345 Y3 Ievaataa
Laboratory related to contens of
11476345 CELL BIOLOGY
11476341 Amnssutauai 3(3-0-6) 11486341 Aranssudiad 3(2-3-6) WabusWasedn
BIOCHEMICAL ENGINEERING BIOCHEMICAL ENGINEERING L‘W‘m%’ﬂuﬂﬂﬁﬂﬁmi
Fuaunou: laidl Jdsfuneu: 11466244 Fail WisAwUsdurieu

PREREQUISITE: NONE

miﬁﬂmﬂ,ﬁﬁ‘%muwLﬁal,ﬁwuamaé
wazieulesl Faldun saurmansvesnsadyiivle
vougad vaurmansvoneuled aunauIaLae
auqawé’amu&uaﬂmﬂwwL?ﬁymwaa‘ NMIRSATAAUEY
wulesl druuszneuitugruvesiondn aawg
ﬁ,’ugmﬁmﬁuamaﬂam%ﬂ NIEINNIBET
aeludonin uaznisusnndngdu

The studies of homogeneous
reactions of cells and enzymes: enzyme
kinetics, kinetics of cell growth, mass and
energy balances of cell
cultivations, immobilization of cells and
enzymes, basic configuration of bioreactor,
basic knowledge about sterilization, mass
transfer in bioreactor and downstream

processing.

PREREQUISITE: 11466244
BIOCHEMISTRY

sUs1auazviinveaeiasUfnsaiianm
nseu eaAdesUinsaianin nsrurumaniinlu
ANNOIMITUA ﬂﬁﬁ%smwwfmﬁwuamaé oA
au@amaLLazauqawﬁamwadmsLWWLgENLsuaﬁ
Gunaansduiugvesnsimnziswonsad
@UNaAERIVBINTASRULPvBIYAd N1SEeWm
waasneludmin wazujiseisiudvesead

Configuration and types of
bioreactors, and controlling of bioreactors,
solid state fermentation process, homogeneous
reactions of cells: mass and energy balances of
cell cultivations, stoichiometry of cell culture,
kinetics of cell growth, mass transfer in
bioreactor and heterogeneous reactions of

cells.

YFuusereduresein

11486345 wAluladinnmn19e1ms
FOOD BIOTECHNOLOGY
JdeAunau: 11486338

malulagzanimn
PREREQUISITE: 11486338

BIOTECHNOLOGY
waluladiinmlundnsiosiu odns

Anualil nsndunid n1sudmeules a1slinanu

Wiy astinausa Snflukavansd waznisvidn

1A 21 nunl nsdanisveadeiiinen

N3¥UIUNIUUTTURMNT uazANUUaonsieued

015

3(2-3-6)

Biotechnology in dairy products,
meat, fruits and vegetables and organic acids,
production of enzymes, sweeteners, flavors,
vitamins and pigments and fermentation of
cocoa tea and coffee, waste management of

food processing and food safety.

11486339 wialuladTinmems
FOOD BIOTECHNOLOGY
Fdsduneu: 11486338

waluladTinm
PREREQUISITE: 11486338
BIOTECHNOLOGY
msUssendmalulagdinimly
geannIINems nanduanuls weduwanilsd

TUshiu 3la nsmdun3d anslimnuvinu Iandiu

ansUzases Auazansliindu-sa nsuiusacn

yowmanaeslfiundndasiomvienems

3(2-3-6)

Biotechnology application in food industry,
starch product, polysaccharide, protein, lipid,
organic acid, sweetener, vitamin, and food
additives such as color and flavor. Value adding

of by-product to be food or semi-food product.

Waguswadm
Waguenwine
UFuugeAesurenein
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11486346 Anuvasadtluesufuinisuas 11486347 msdamsanuvasadeluiosjifing | wWasusiiain
T59u 3(3-0-6) waglsanuanumnalulag¥inin 3(3-0-6) | Wisudesgin
LABORATORY AND INDUSTRIAL SAFETY MANAGEMENT IN U%UUE&ﬁ’]EJ%U’]EJS’]EJ";J“U’l
SAFETY LABORATORY AND FACTORY FOR

FUsAunou: i

PREREQUISITE: NONE

wadelunisnsadusunneitorniaiy
Turio U fUANTUaLTHIU MIIUNUNTE
Nilassnsieatunmstiostugifiom wazannsms
AnuvaendeluusiavyseinvveioslfUAms uae
Tssu Tastemaannfoniaianm

Techniques in identification of
hazards in laboratory and factory, project

planning about accident prevention, safety rules

and biosafety in laboratory and factory.

BIOTECHNOLOGY

Fdeduneu: 1ui

PREREQUISITE: NONE

unihifgaiumnuaensiouaziazns
FanrseuvasaislundayUssinnuasios
UfUAnsuazlssnu s aendfems
Fanw Aansasaeun 1mennuUasndens
TN 5.0, ANUUADANENITININGIN
welula8fannadelyal enudtugiuvesnis
Uszifiuarandes mafuinw uag nsiidndng
Wudumsedeyaiferiuresufifinisany
Uaandenedininsyaul-4

o

Introduction of the safety and safety
management in laboratories and factory
including biosafety. Issues related to
government regulations. Cartagena protocol on
biosafety. The basics of risk assessment. Safety,
storage and disposal of hazardous materials.
The information pertains to a laboratory for

Biosafety Level 1 -4 (BSL1 -4).

11486349 Hnaumamaluladdaniw 0(0-45-0)

11486349 fneumanaluladdinim 0(0-45-0)

Uuugeiesunesednnlaeiiy

TRAINING IN BIOTECHNOLOGY TRAINING IN BIOTECHNOLOGY 51‘14’3‘14%@0?]?’1@’114
Fyrdedunow: Ll Frderunow: Tl
PREREQUISITE: NONE PREREQUISITE: NONE
tinAnwagfesufoRmuiiRsatosiu thAnwaedesufiRnuiifedotu
a191390 TudnulsenounIsAAENIUNS D a191397 TuaaulsenounsnIAnNTURIe
wmhsnunadglulssmalidosnd 150 42l lae | mhonunedgluvssmelitiosndt 200 49l
ﬂ’NiJLﬁu‘UE)U‘UBQﬁW‘U’WSJ‘U’]“’I Imammt,ﬁu‘uausuaaa’mﬁﬁnw
Student is required to take training in Student is required to take training
private sector or government organization within | in private sector or government organization
the country related to his/her major study for at | within the country related to his/her major
least 150 hours with approval of the study for at least 200 hours with approval of
department. the department.
11346450 s 1(0-3-2) ‘ 11486450 @ 1(0-3-2) Wasusiasein

£ o o
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SEMINAR SEMINAR
Furvaduneu: lifl AvaRuneou: Tull
PREREQUISITE: NONE PREREQUISITE: NONE
AMTAUAL THUTIVIU LaAITUNEUD AMTAVAL LTHUTIBU LATANT
nuATeidutagusumeluladdann thiauesuadefidutiagtusumaluladdinm
Literature review, report writing Literature review, report writing
and presentation of recent research article in and presentation of recent research article in
biotechnology. biotechnology.
11486447  wialulagveseulesl  3(2-3-6) 11486453 waluladveseouled  3(2-3-6) \Waeusiain
ENZYME TECHNOLOGY ENZYME TECHNOLOGY YFuusemesurenedn
Fg1sRunau: 11486338 Fyrdsfunou: 11486338
waluladdinmn waluladdrnm
PREREQUISITE: 11486338 PREREQUISITE: 11486338
BIOTECHNOLOGY BIOTECHNOLOGY

NANNIIUALNITUIDUNITHER
wulesllneqaunid viaveseuluifidailu
gnanunTsy msarta mavhliusand newse
ol nsdneuledluliuselovilugaanvnssy
§iN4 9

Principles and methodology in
enzyme production by microorganisms, types
of important enzymes in industry,
extraction and purification, immobilization of

enzyme and their applications.

msanwlaseasna wihi anuddey
waznshuunvfisvenoules msndauazdadudis
nasian1snaneuledaIngauysd msaiaeuled
nevieuluilviuians saumanduesoules s
ssvaulesl nsUssyndldiouledlusedu
QNAVINTTUAN)

The studies of structure, function,
and role of enzymes, enzyme classification,
enzyme production from microorganisms,
extraction, enzyme purification, enzyme
kinetics, immobilization of enzyme and their

applications.

walulagnisvdn - 3(2-3-6)
FERMENTATION TECHNOLOGY
Fydefunau: 11486338
wialulagdinn

PREREQUISITE: 11486338

BIOTECHNOLOGY
Anwszuunisminluszau
geavnssy Ingavlunszuaunisuin msviiawm
o3lawty mawnwidoarad n1sesnuuudoviin
WAZNITIIADINTLUIUNITNLIN NIFVLIBYUIANININ
FILAugnanII AIAIVANTLUUNTVIN
LITEANARSNISUIIN WaZNINAARENS TR
PNAININ 19U Funauasndnduyinigeg 910
NFZUIUNITUULNUDATH

11486448

Studies on fermentation systems
for industrial scale, raw materials for
fermentation sterilization, cell cultivations,
design, modeling of fermentation processes,
scale up of bioreactor for industrial scale,
fermentation controls, fermentation

economics, and

waluladnisndn - 3(2-3-6)
FERMENTATION TECHNOLOGY
FuvsAunau: 11486338

wialulagdinm

PREREQUISITE: 11486338

BIOTECHNOLOGY
UssLamuasnsusin emmsiaeaie
nawdsualdedunis qaunIsiiddeluy
AszuIUNIin nszuumsuinuasadefiduase
ASEUIUNSUINNNSUENNAKRERAINNNTHIN ¥AT09
damtfn mamuauildlunszurunisviin windosi
flgmnnsyuaumswdn

11486454

Type of fermentation, media,
inoculum preparation, role of microorganisms
in fermentation process, fermentation and
factors affecting the fermentation process,
product separation, types of bioreactor,

fermentation controls, fermentation products.

wWaguswain
YFuuseareduresein
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productions of fermentation products such as

biomass and metabolic products.

nauivINsAnwImaien 6 milein

navINIAnwkImMuten 6 miefia

gAEnseIY lAsasuRLAY
U 6 NUIWAAR
Wusredvlassnuiiy 1
U 3 NwAR
Wusredvlassnuiey 2
U 3 NwAR

TATSUiLAY 6(0-300-0)
SPECIAL PROJECT

Frvaduneu: lidl

PREREQUISITE: NONE

11346451

gALdNTII

TAseudiLAY 1 3(0-150-0)
SPECIAL PROJECT 1
Fydedunow: Tl
PREREQUISITE: NONE
dnAnwiesgunsAnwlassnuiiee
Tnefioaseivinwmunu dnmsiausside
1AS99U YBUWA T0N1T YT WastEuD
AU mtlassuseRAMENTIINIT fousy

TAseanu

11486451

Special project is pursued by
student under supervision of advisor. Student
is required to present project title, scope,
methodology by oral presentation and submit
progressive report to the committee prior

conducting the project

R ERLRLAIS Y

11486452  lAsaauiilay 2 3(0-150-0)

Special Project

Ataduneu: lassuditey 1

PREREQUISITE: SPECIAL PROJECT 1

dnfinwvinisdnenlassnuiiiay Tag
ﬁmmﬁﬁﬁﬂ?ﬂmmuqm aININNSANYILESS
FuthAnwasdoniauonanuiienauazas
FIBUFDAULNTTUNNT

Special project is carried on by
student under supervision of advisor. Student
must present the project to the committee by
oral presentation. The project report must be

submitted.

TP ERTRLIRIREEY

nauivianzidon  lidesndn 9 wiefia

nadyiamaden  liteendn 12 miefn

Afiusnumheinivieng
deon anlddeandn 9 wihein
Wu litesndn 12 wihefin
Aanquaredveendu 3 ngu
187391 Fio

AT ImaluladTinmemis
e maluladTin1mnens
sedvmaluladanmeudug
MUALUEUVDIENTIANA
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11486302 mAnSousiansssuwATlue gAENTIEIN
3(2-3-6)
MEDICINE FROM NATURAL
PRODUCTS
Jedsduneu
PREREQUISITE NONE
11486303  wialuladuosunuasnanduaiug gnANTIBAT7
3(2-3-6)
TECHNOLOGY OF MILK AND MILK
PRODUCTS
Fdshuneu: lud
PREREQUISITE: NONE
11486323 aavnataivenluanalumsiiasgy | insiednln
Tantnmlueims 3(2-3-6)
Molecular techniques for
biomaterial detection in food
Indsdunow: 11486338
walulagdinmn
PREREQUISITE: 11486338
BIOTECHNOLOGY
NaNNITwAE AU AYTBUNATANIG
Fmeluana aausenauresingRAuwasHansue
7119919113 ﬂ'liiJuLT'J”au‘uaﬁa@%’mWwiuaﬁw'ls N3
Uszgnaldinatian1sdinenluanaludnseiian
Fanmluermns
Principle and important of molecular
techniques, components of raw materials and
food products, contamination of biomaterials
in foods, application of molecular techniques
for biomaterial detection in foods.
11486313 Frasauma 3(2-3-6) 11486324 Fagsaummibosiu 3(2-3-6) Wb
BIOINFORMATICS FUNDAMENTAL BIOINFORMATICS Lﬂﬁau%aswsﬁm

Fudsfunou: lud

PREREQUISITE: NONE

nsduAutayangIudeyans
T Ineuazniseenuuulnsias msiisuaauil
wndlelnanavdiunsneziily MylATIER
AUENTUSIA TN nsldlusunsy
pevfmefiiiemsviunelassasswestiu Sluiuay
Tusiu satanmsussgndldiniiosdeualunisinens
QUAVNTIUUATNITUNTE

Biological database searching and
primer design, DNA and amino acid sequence
alignment, phylogenetic analysis,
computational program for prediction of gene,
genome and protein structures, including
application of datamining in agriculture,

industry and medicine.

Fndedunew: Tl

PREREQUISITE: NONE

unthg@iansaume grudeyanis
FinguagnsduAudeyadnguteyan1atiiven
mswWseufieuasuindlelnduazdrdunsnesd
Tu mseanuuulnsiues MIATIERAUEIRUS
WBeiTunis nmsvhunelassasnswesdunaylusiiu
nsUszenalidiasaundlumalulagdinim

Introduction to bioinformatics,
biological databases and biological databases
searching, nucleotide and amino acid sequence
aligcnments, primer design, phylogenetic
analysis, prediction of gene and protein
structures, and application of bioinformatics in

biotechnology.

UFuugedesurenedn
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11486314 @Y1 mM0MT  3(2-3-6) 11486325  9aTMIMeMWMT  3(2-3-6) Wasusiasein
FOOD MICROBIOLOGY FOOD MICROBIOLOGY YFuuemesurenedn
AmnUsduneu: 11476421 AwUeAuneu: 11476421
9037 imehly 9ad7ineniily
PREREQUISITE: 11476421 PREREQUISITE: 11476421
GENERAL GENERAL
MICROBIOLOGY MICROBIOLOGY

AnwnqaunIsasimuduius iy
913 nMsvudou mswde uaznstesiums
whdsvesornsstinae nmslduseleviiann
AUVISlUgRAMNTIUOIMNT UIATTIUVDIDINS
MugaTiner uagnisifalsniilesnngdunid
Tuemns

Studies on microorganisms
associated with food, contamination, spoilage
and prevention of food spoilage in different
kinds of foods, exploitation of microorganism in
food industry, microbiological standard in food

and diseases caused by food microorganisms.

nsAnyAunIsiinaAeatesty
013 Jeduiiinaronisiadyivlnvesqdunislu
o3 mstuitouitogdurisluewns 9aun3sd
liAansuindevesens auvdiviliiialsn
nstgdunsdinldlunmsudszuemns nsaueu
91MNIMEITANY NMTIATIEVRRurIdnelsaly
ownsTagiEmesaiuneyisnni AunwLaz
UIMIFIUNNATIING1V098IT NMIIANTTOINIS
#1878 NIUIMIAUNMUAZUTEAUAMA TG
gRAMNTINE NS uInNTTUNeY TiAeTesiuga
T mee1s vuiRnsmuiaiesi
aonrdesiuidoniion uandoumlssnuomms

A course in food microbiology

focuses specifically on issues of food spoilage
caused by the presence of food-borne
pathogens. Growth factors of food-borne
pathogens, methods of sanitation and
preservation during food preparation and
processing, principles and methods for the
microbiological examination of foods by
conventional methods and rapid methods;
microbiological quality control, and quality
schemes, halal food management, food
industrial quality management and assurance,

innovation in food.

11486318 Buyuinen 3(3-0-6)
IMMUNOLOGY
IrsFunew: 11476421
i ing iy
PREREQUISITE: 11476421
GENERAL

MICROBIOLOGY

gALENTI3

11486319 Fuailvesingiunsinums 3(3-0-6)
BIOCHEMISTRY OF AGRICULTURAL
RAW MATERIALS

Andedunou: il

PREREQUISITE: NONE

gALANTI8TIN

£ o o
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11486320 winluladiiifudiy 3(2-3-6) gALANIIIN
VEGETABLE OIL TECHNOLOGY
Fvsruneou: Tull
PREREQUISITE: NONE

11486339 wialuladdnmlunanadmiusdndas | wsdvlnl
21915 3(2-3-6)
MOLECULAR BIOTECHNOLOGY FOR
FOOD PRODUCT
JdaRuniou: 11486338

walulagdinm
PREREQUISITE: 11486338
BIOTECHNOLOGY
nsuszendmalulagdanimluanaly
gRamNIINeIMs, Handugnuls lushuwad
dien 30a nsedun3s anslianuman Sanfiu ans

Ugausisensivu Auazansliindu-sa nsuiisann

vomanaeslfiundndasions wiefems

Molecular biotechnology application
in food industry, starch product, single cell
protein, lipid, organic acids, sweeteners,
vitamins and food additives.such as color and
flavor. Value adding of by-products to be food
or semi-food products

11486449 wARAuTsITUTIRLATLIANTIY Wins1e3n
3(2-3-6)

NATURAL PRODUCTS AND

INNOVATION

wdadunew - Ll

PREREQUISITE : NONE

Aanssu msadn maAuAes msvieru
wazmsUszgndld lundndusionaideihilueg
ANSLEATUDINNS LITENDN WAz veEnsUTENBU
Fanmandiy dad uazqauns nsifiaardeg
uinnssu wildunannvewdndueisssuni LQFJQJ
Pl 599U

Activity, extraction, recovery,

encapsulation, and application in new
functional food product, supplement,
nuetraceutical, medicine of bioactive
compound from plant, animal, and micro-
orgaminsm. Valued added by innovationStudies

on natural pharmaceutical products from

animals, plant visiting.
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[5] Makkapan, W. and Narkthewan, P. 2018. Antibacterial activity of Musa (AA group) ‘Kluai
Leb Mu Nang’ and Musa (ABB group) ‘Kluai Hin’ peel extracts against foodborne
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International Conference on Natural Product for Health and Beauty (NATPROG6).
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