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Intensive English for Graduate Studies
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204701 waasflantanaluladianmn 2(2-2-5)
Instrumentation in Biotechnology

204702 sufleudsifensinenrmaniuarmalulad 3(2-3-6)
Research Methodology in Science and Technology

204731 Faanenluanauazingifansy 3(2-3-6)

Molecular Biology and Genetic Engineering

2) UHIAITURNIZAI FuUlNUEENIT 16 Nuaafia
(n) A naNUIAUY 9734794 10 8o
204703 NISAABIDDNUULHUIANTITNTININ 3(2-3-6)

Design Thinking for Bioinnovation

204704 AHLRBAS LA ATTHITRA TN 2(2-2-5)
Biosafety and Biosecurity

204705 Fafiy 3(2-3-6)

Special Topics

204791 NHHUN 1 1(0-2-1)
Seminar |
204792 FHNUT 2 1(0-2-1)

Seminar |
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Agro-industrial wastes and their utilization

mstlszgnalmmalulagfonmlnnisniunamiededs 3(2-3-6)
Application of biotechnology in biological control
mstlszgnatamalnlagnismnzidsndedefinie 3(2-3-6)
ANEAT

Applied Plant Tissue Culture Technology for Agriculture
ﬂ‘swqum‘mﬁﬂmd’qmmwﬂﬁ‘m 3(2-3-6)
Industrial Fermentation Process

L‘V]ﬂTHTNﬁ%’Jﬂ’]WWN@’M’]‘ﬁgHZSQ 3(2-3-6)
Advances in Food Biotechnology

ﬂﬂ‘jﬂ‘j:ﬁqﬂ@ﬁ%l,ﬂufsﬁmuqmm‘lﬂﬂ‘ﬁu 3(2-3-6)

Application of Enzymes for Industry
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Principles and Applications in Medical Biotechnology
wiallagZan mHanTnTs TN

Biotechnology in Natural Products

W lumalulad

Nanotechnology

qagaAns N TuNE e s

Modern medical microbiology
FaAfiniantaunmsdg

Advance in Medical Biochemistry

AAFNTAUNIA

Bioinformatics

3) ANYIANUD U
FNYIANUD

Thesis

4) 518351179 [sTssn s An F1347%4

NMHIBINGEULLIINA TS TA LT URRANEN

Intensive English for Graduate Studies

3(2-3-6)
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3(3-0-6)
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3(2-3-6)
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Instrumentation in Biotechnology
sufleuAzaduniainermansuaznalulad 3(2-3-6)
Research Methodology in Science and Technology
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Molecular Biology and Genetic Engineering
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Agro-industrial Wastes and their Utilization
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Application of biotechnology in biological control
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Principles and Applications in Medical Biotechnology
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Biotechnology in Natural Products
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Nanotechnology
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Modern medical microbiology
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Advance in Medical Biochemistry
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Bioinformatics
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Independent Study
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Intensive English for Graduate Studies
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Intensive English for Graduate Studies (TﬁﬁUﬂﬁQﬂﬁm)
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Intensive English for Graduate Studies
wansflananaluladdanm

Instrumentation in Biotechnology
N1TAAENDDNLULNINNTIHEININ

Design Thinking for Bioinovation
Faanenluanauasingifngss

Molecular Biology and Genetic Engineering
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Research Methodology in Science and Technology
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Biosafety and Biosecurity
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Special Topics
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Intensive English for Graduate Studies (Taiﬁumifmﬁm)
wansflananalulagdanm

Instrumentation in Biotechnology
N1TAMENDDNLULNIANTIHEININ

Design Thinking for Bioinnovation
Faanenluanauaningifngss

Molecular Biology and Genetic Engineering

I
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Research Methodology in Science and Technology
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3.1.5 AMBsUIYSIgIY

3.1.5 AasuIusIgIu
146700 mmé’qﬂquLLUUL?TN@?’M%“U%@TUﬁ'w?mﬁﬂm 3(3-0-6)

Intensive English for Graduate Studies

NEIBINGBITITEINT UsTianaesuneny n1aamuazn1aidemdiinasiuas
491901 n1adeuazuaan n1TdenEEenN NsuaAIANAATuel19TAa1T0Ig e
unamlpniayauazniaden nslrmaluladuazginteyadiaansafinaiiauaaeminaing
WaFsReatuigeiinuaulauas baEneen sTUUaBIarN1T @ eunneBs

Academic English, types of reading texts, analytical reading and writing, paragraph
writing, essay writing, expressing critical opinion towards reading texts through speaking and

writing, using technology and electronic data base, citation system and writing citation

204701 waasavnanaluladzanin 2(2-2-5)
Instrumentation in Biotechnology
ndnnisuazn1alszynalmaiasianmaluladionm dianlnslwida 1ndag

Buanuidens wansnsanianianeaidens waesinad llafnes waesflafnssnanmuius

?;Iqﬂef‘m\ll wanaszndmiemlladlan Tasunlnanafl unsaunlngms Lﬂ%mémﬂﬁﬁ%m

vululasman Wlasuaiss wasewinuieuuuiEanuds 1Aaewinuneuuunuies 1ap9szme

wapnsBunsnsnannafiees Gansin wEeelaienTTUaNNITRAINITHAR
Principles and application of instruments in biotechnology, electrophoresis, real time
PCR, droplet digital PCR, flow cytometer, next generation sequencing, proteome analysis machine,

chromatography, mass spectrometry, microplate reader, microarray, freeze dryer, spray dryer,

evaporator, Near Infrared Spectrometer, fermenter, equipment for downstream process

204702 suifiaudadsanaingmansuazinalulad 3(2-3-6)
Research Methodology in Science and Technology
AINYNE AN UAZINANIENNSASENTAnEnmansuazAlLlag nnsden
TA999199134 8 N3TUINNTASE ﬂﬁiLfﬁUi’JUiQN{mj@ nMafuFees Safiuenasensielag
Endnote N153189940193498 N15ALASIER 20y AIB9EIaD A nadeunasdduianisiAam

99591053049 938599HN19398 Tuaywe
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Definitions, scopes and goals of biotechnology research, research proposal
preparation, research procedure, data collections, data sampling, collection of references by
Endnote, biostatistical analysis, research report, writing research paper for publication, research

ethic, ethical conduct for research involving humans

204703 ASAAZNEBNRUUNIANTINTINTN 3(2-3-6)

Design Thinking for Bioinnovation

NANNISAABIDBNUUL NTANFTI9ETIA NN9AAENE N MTATNNTBUAIINAR
L‘ﬁlﬂmﬁLﬂ‘m:ﬁﬁiymLL@:M’Wélymm‘mm‘qmﬁuw%ﬂﬂﬁﬂqmm‘mﬂ‘j‘m ANSDBNUUUNARNST 4N
V19T NNTHNEREHAITN NITEI UL USIED ﬂ’]‘irﬁ;juﬂf;j”lgmj@@ﬂﬂLLUUU’iZﬂ@‘UT‘um’ﬁ
aeNUUUNART M agniuszuL m‘;‘[ﬁammuq‘&ﬁ@ ANSNATBURARSTUTNEININ N5
fgﬂizﬂ@Uﬂ"li WO RUN 19Ty Y1 NIEiANEINITAMBIBENLLLEINSURNAAS UNNI
walulagdann

Concepts of design thinking, creative thinking, business thinking, problem-solving
conceptual framework of community and industry, bioproduct design, presentation, making a
testing model, collecting relevant data for the bioproduct design, business model canvas,

bioproduct testing, entrepreneurship, intellectual property, design thinking case studies for

biotechnological products

204704 ﬂ’J”lN‘lJﬂ’ﬂﬂﬁﬂLL‘Z\IZﬂ’J’]NQjJuﬂ\‘WI’N%’Jﬂ’IW 2(2-2-5)
Biosafety and biosecurity
NANNITUATAIHIHIHUDIANHUADANYVNTININ T2AUAITNUADATENY

Fann gunsalasiusanyana nsmeulanignidn maluladgiatads nevinanedalsn

n9sRnNTIeLRnEe ﬂﬂi‘l_lii"g‘ﬁ‘i_l‘v%ﬂLL@Zﬂ’Ii"EIuZ\‘II\‘IL%@%ﬂ ﬂﬁiLﬂ]l"li?.C"ﬁ/dV]"lx‘]Z@ﬂ"lW AYNETHAIN

Fann wazsnmTalAEe lsALazREeINgRT ngMNNELAzaseFIINNmAlWlagEanw
Principles and definitions of biosafety, biosecurity level, personal protective

equipment, emergency and spill response, biosafety cabinet technology, decontamination and

sterilization, infectious waste management, packaging and transportation of pathogens, medical

surveillance, biosecurity, act of pathogen and animal toxin, law and ethics in biotechnology
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b4
204705 WIVBNLAY 3(2-3-6)
Special Topics
° 3 o ¥ A N A o = a A A ¥
m‘mmumﬂ‘s:mummmﬂﬁ@ %ﬁ@WLﬂuﬂ/@’iuuﬂiﬂﬂimﬁﬂE’] TM’N"I?I"I‘W LE9Y BN
wialulag@ann n1sauAan MsfUTIUTINTaYE NNFAATITALATAILATIZN NNTHILEWS N3
2Ly LazN1TRaUYaENaN
Selecting interesting or current topic or case study in biotechnology, studying, collecting

data, analyzing and synthesizing, presenting, discussing and answering question

204711 wauﬁmmqmmwﬂﬁumumsummsﬁﬁfﬂ?;ﬂsﬂﬂﬁﬁ 3(2-3-6)
Agro-industrial Wastes and their Utilization
ﬂﬁ’ﬂmﬁmﬁﬁmmﬂmLﬁﬂmﬂiﬁwmqmmﬂiwmeqmmwmﬁumwmfﬁsf%

Uselonl pendsznauresonas nsruauntsmiendaasgng naslrdssleasianndannig

NNAINEATUATAARIVINTININERT NTHAANTABUNEE 8191197AT N1INARTINA Tandsanu Tu

Tawonwan lulafioa 99A29R91900 THBUATHTAARTLATRIUIARBNYIBINITNAR N1TLRN

gmﬂlﬁ Nﬁmﬁmsﬁufﬁm‘i‘mmﬂﬂmLﬁfmwm‘jLmsimLﬁ'@T%ﬂ‘j:Tﬂ%ﬁTuﬁuﬁu
Principle of industrial and agricultural waste utilization, components of biomass,

pretreatment process, utilization of available agricultural and agro-industrial wastes, production of
organic acids, animal feed, biomass production, bioenergy, bioethanol, biodiesel, economic and
environmental considerations in the production, value creation, innovative products from agricultural

waste for community uses
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204712 msﬂszqﬂm?mvm‘[u‘[ﬂﬁ%qmw?umsmuQuma%mﬁ 3(2-3-6)
Application of biotechnology in biological control
ﬁﬁﬂm'ﬁﬂmm‘imu@Nw’m%fsmw ﬂﬂTﬂTﬂﬂﬂ‘iﬂ’]U@NVI’N%’]ﬂ’]W‘ﬂ@G‘-ZﬁHVI%%J N9
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LNUBNANERUG AR ELAZ NS UG ANVEET AU ANNEININ nanEnaITEasiomn
szfupnUanaduniianiniunianiuanaas vnAdefifsaeesdunisaauaunisdanan
UIANTIHNNNITATUANEIATS ngUszenalamaluladianintunnsaaugumnsdaisdmsuunla
T mMenNISNE AT BN TU

Principle of biological control, mechanism of microorganism in biological control,

identification and genetic breeding in microorganism for biological control, production of

biomolecule, biosecurity level in biological control, research of biological control, innovation of
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biological control, application of biotechnology in biological control for farming communities to solve

agricultural problems

204713 msuszqﬂéﬁmﬂﬂaﬁmﬂmzL??;If—.mL%@Lﬁ@ﬁmﬁ@msmwm 3(2-3-6)

Applied Plant Tissue Culture Technology for Agriculture

AoNEIAT uazndnnIsrasmalamizidsailadaiy n1sUazynalrmaia
waziReafaifafanisrgieWugie nisndnfirdaanafa niseeneiugialuszdu
gAEMNTIN NaAndenfinianisUFuUgeing nsasanefuluile nianAnanayRugRaniy
sl wmalulagnslnnanas uaznisensnesingnsssity

Importance and principle of plant tissue culture technique, application of plant
tissue culture technique for plant propagation, virus-free plant production, plant propagation in
large scale, plant selection for breeding, plant transformation, production of secondary metabolites

from medicinal plant, protoplast technology and plant genetic conservation

204714 ﬂizuquﬂﬂswﬁﬂwwqmﬂ'Mﬂiiu 3(2-3-6)

Industrial Fermentation Process

FAAIBINITNN NIFINIZLEEITRARTUALITRATAY N1TINZIR B AUNEE
izﬁugmmwﬂiiﬂ ﬁugmm‘iﬁm’mmﬁmm‘m ﬂ’]‘i%fﬂw,@q@ HWILBRTN TAUNAFARTYE
nazuannnann deUfnsoidanin szuunnerEman nafuiieananan nevinlEgns nns
ANWAN NTYUA

Types of fermentation, cultivations of plant and animal tissue, industrial cultivation
of microorganisms, engineering principles and calculations, biomolecules, metabolisms, fermentation
kinetics, bioreactors, immobilized cell system, product recovery, purification, crystallization, drying

methods
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204715 mﬂTuTaﬁ%'zmwmammsmuga 3(2-3-6)

Advances in Food Biotechnology

pnadey uazuws lusluananunisdsvgnalamalulag@anwidedisgann
ABIDINNT w‘[u‘[ﬂ’?jmiﬂ’wmﬂmﬁﬂmwmmﬁmmqﬁuqﬁmﬂﬁu AN9RTI9RaUNITURDNUWIM
8113 NNIATINVATIRANNMUAZAHLUBASTEIave M5 IneAnaliana malulad
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Importance and future trends in the application of biotechnology to increase the
value of food, current developments in starter culture technology and its genetic processing,
quantitative evaluation of microorganisms in food by modern rapid techniques, cultured meat
production technology, Fungi-based meat, Plant-based meat, importance of functional food,
functional ingredient and structure that work to promote health, carbohydrates, lipid, protein,
polyphenolic compound, probiotics, ingredient and structure that work to promote health,

application of biotechnological process to produce food and ingredient of functional food

204716 ﬂ’liﬂixqn&??’t?mu?*ﬁaﬁuqmﬂ'mniiu 3(2-3-6)

Application of Enzymes for Industry

nnanAneule eulriaingaunis aauransaadeulon n1svineulaiv
U%’qwﬁf m‘m?]m@ufemflmfjﬂgﬂgfmﬁ% Fs2 AN NANT LEATENEN LDWUNITWIHER UATLEWLAY
et nadazgnalnenlriaiunisinepsiie s uguew Tuledliued ammiauazainiadng
qmﬂﬁwﬂﬁmﬂﬁzmmmuﬁﬂ RIWIARDH LAABIFIBN LNFTNTTH NITUNAY N1TATIFN
peUfiAna

Production of enzyme, microbial enzyme, kinetic of enzyme, purification of enzyme,
production of immobilized enzyme by covalent bond adsorption entrapment and encapsulation,
application of enzyme in agriculture for uses in farming communities, biorefinery, food and animal
feed, paper and pulp industry, environment, cosmetic, pharmaceutical, medical, laboratory

diagnosis

204721 wﬁ'ﬂmsummsﬂszqﬂsﬁwﬂiﬂaﬁ%mwmamsuwm—.i' 3(2-3-6)

Principles and Application in Medical Biotechnology

U32d® Aanudunn nnawmiun mw;;ﬁ/ugmﬂmmmwwuﬁmLﬁmﬁ 119911
Taauils uaznannisnisleininunlsatussivdnuansas naimaluladdanmanuszynaly
NANTUNNE WAZEIEITIFD N19RF293TI9 e nngUesii wazn1ssnealsani 7 UDIHYHE
waluladnisasgiuguesayud Afueined aoinntemumasamaluladianinnag
ANFUNNE NgTHE e LI e N

History, development, basic knowledge in medical biotechnology and medical

biomolecule, basic knowledge of tissue culture, cloning and principle of gene therapy in gene and
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cellular level, application of biotechnology in medical and public health, diagnostic, protection and
therapy of human diseases, human reproductive technology, forensic science, current topics in

medical biotechnology, law and ethic

204722 walkladanmnAnsansssuznd 3(2-3-6)

Biotechnology in Natural Products

ﬂmugﬁuﬂ’m"nmwﬁmﬁm%ﬁﬁﬁﬁumﬁ WARSTINN @m@uﬁﬁw’]dmﬁ AUATNTY
FANIN URZNITHAHIHARADIN N1TNRREINATAITEAT N N19UTEYNA [BHARTDINTTTHER
Turnanisunng nasrans AN9INEATURLYAFIVNTTH NATANITUEN NNINAANIT LWALNI9YIN
TnusqvsresnAndomassusnd 1Asesdetingnsn e RiRin150T9a R UNARS D5 97191
Tassnlnananil Bianlnsiw3da waliladmsiuss n9AAs1nBa3snouasnonn

Basic  knowledge of natural products, natural sources, chemical properties,
biological functions and product development, production of drug and biomaterials, application of
natural products in medical and pharmaceutical sciences, agriculture and industry, isolation,
extraction and purification of natural product, laboratory analytical instruments for natural product,
chromatography techniques, electrophoresis, membrane technology, quantitative and qualitative

analysis

204723 wlualulad 3(2-3-6)

Nanotechnology

AEvnng sineea umalulad wiluad wilunaluladdann wludueges
Angunnguily a1mag Al anniaunll uazniadazgna s lumalulageangamans
qunn 297 uazreLdsnsu A lulad

Definition types of nanotechnology, nanochemistry, nanobiotechnology, nanosensor,
nanomedicine, nanofood, nanoparticle and application of nanotechnology in medical sciences,

advantages and disadvantages of nanotechnology

204724 ’Q@%’J?JVIEI’WI’Nﬂ’]ilLW‘l’léﬂﬂTﬂ?ﬁﬂi 3(3-0-6)

9

Modern medical microbiology

A = L4 L4
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UFRuzhulaqiiu Aadn gRAnfAne nafnuigAwEsnisnisums uszduliana wmaialu
MaM9aAade szueAnen nngdasiuuaznnsniuaulan TarfnidagiaTnauuazgifidn
Characteristics and importance  of medical  microorganisms,  classification,
proliferation, relationships between microorganisms and hosts, pathogenesis, antibiotics and
mechanisms of resistance, development of current antibiotics, vaccines, immunology, molecular
biology of medical microorganisms, techniques in diagnosis, epidemiology, prevention and control of

disease, emerging and recurrent infectious diseases

204725 %'Jmﬁmamsuwwéﬁguga 3(2-3-6)

Advance in Medical Biochemistry

WuNUaATNIasR1TE lNANA ANANTLE WL AT HYRIInsEaluana naln
YRR RTY INATUaRTHIaEN gRANTusiuTiana nsmsuuLaznenlnBa pay
TanaAnsnsziuluanalaaiifinanniuunuaddn nisuszgnalsgaundlunisunnaunusii
FARTUNITHARTATY ANFNINETEIeNTrUaRnIeEnAR fumaluladZanan nns
UszgnalamalulaganimlunislasiunarinsiniazAnundduiasiainnszuaunianis
Fawafl haetagiiuiideaiuganiinienisunms

Metabolism of biomolecules, interrelationship of biomolecules metabolism,
mechanism of antioxidants, heme metabolism, apoptosis, molecular endocrinology, metabolic
diseases applications of biochemistry in precision medicine, vaccine production. diseases caused by

metabolism, relationships between biochemical processes and biotechnology, application of

biotechnology in prevention and therapy of disorders caused by biochemical processes

204731 %’ﬁmm‘fuL@qmmzﬁ’uq?zmﬂs‘su 3(2-3-6)

Molecular Biology and Genetic Engineering

unuasdainenluiana Wigirnasn naniandanuazlusfiu nsuanspanaes
fu Adiunueddy walladinaznanstaluiana nsdpulasiugnas nansflanisndasn
FEWNA ANNTNANTFATHNINT Amansanmmnludn $9Aneiszuy mﬁm:ﬁqﬂm%mq
waluladdanamn

Central Dogma of molecular biology, genetic engineering, nucleic acids and
proteins, gene expression, metabolic pathway, analytical techniques of biomolecules, gene
manipulation, bioinformatics tools, phylogenetic analysis, metabolic engineering, systems biology,

applications in biotechnology
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204732 AINITH WA 3(2-3-6)

Bioinformatics

ﬂ’]‘jﬂ‘jZTilqﬂGﬁ%TN Lﬂ@sfum‘ﬁLﬂ‘m:ﬁ{ﬂg@ww%m‘mumvsf ANTRUANITIINNTTH
N9 lEgINIBY aNATNENANET InaBsTlanaEiaTEINA A uAnABeAa 13
AnmznideysonnarasteyaTziulafing 30Anenazun FAnedansi

Application of modeling for bioinformatics analysis, literature search, use of
biological databases, biocinformatics tools, computational genomics, integrative analysis of omics

data, systems biology, synthetic biology

204791 NHNUA 1 1(0-2-1)
Seminar |
AR ﬂ"l‘i’iQU‘i’JN‘?]/’m;IJ@ MAPTEAUALTAATEN MaBensenm Mavhiane
mreefvTe uasraseLR e N s e manebdagZanm
Studying, collecting data, analyzing and synthesizing, report writing, presenting,

discussing and answering question in Biotechnology

204792 ANNW 2 1(0-2-1)

Seminar Il

m‘aﬂﬂﬁﬂw:m‘mﬁmﬁﬂﬁqmuﬂﬁﬁméqm n1sRaansienanieizinis
nnseAlsne nnaAseRTr WARANISEENIII9%1n15 NSENLERENAINNTL AT
waluladdanw

Practice in creation of presentation media, emphasizing skill building to
communicate, discussion, analysis of problems, academic technical writing, presentation in

Biotechnology

204793 ANYTHNURE 36 nuuin
Thesis
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Elements of thesis, review literature and related research, and determine thesis
title, constructing new knowledge by systematic research methodology, do research, collect data,
analyze data, prepare progress report, prepare full-text thesis and research article in order to get

published according to the graduation criteria

204794 INLTINUE 12 ViWag A
Thesis

NN9NaNEIR AT DA snszLaN A BesnassL nsun fnTapn marniaue ua

1
a

it R e b efl A eoastumeabidaddanm anelanisguaunsinsasanensefiuinug
Weniinws

Constructing new knowledge by systematic research methodology, problem
solving, presentation and publishing in Biotechnology under guidance of thesis advisor
204795 ﬂﬁ‘iﬁﬂ‘l&l’lguﬂ;ﬁ;'?ﬂlﬁul’ﬂ\‘l 6 ‘Vi‘l:!’]f:lﬁm

Independent Study

NNAALAI ﬂ"l‘i‘ifm‘ifmﬂyﬂ&d@ MATE MR URAAATI N3N 113

SNIEHE NEBALS R AN SNENG AT TSI aV9n TP bl Eanm

Studying, collecting data, researching, analyzing and synthesizing, report writing,

presenting, discussing and publishing in Biotechnology
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Entrepreneurship for Small and

Medium Businesses
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Meaning, preparation of business,
the role of small businesses management,
factor affecting  small  business
management,  marketing,  production,
finance and personnel administration,
analysis of entrepreneurship of small and
medium business opportunities, analysis of
competition, the establishment of various
forms of business investment and business
strategy, intellectual property laws, funding
sources, funding sources analysis, and

business plan
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Academic English, types of AY1ENVBIAN TTUUDIBILATNNS
reading texts, analytical reading and lfﬂﬂuﬂyﬂ\i@d
writing, paragraph writing, essay writing, Academic English, types of
expressing critical opinion towards reading | reading texts, analytical reading and
texts through speaking and writing, using writing, paragraph writing, essay
technology and electronic data base, writing, expressing critical opinion
citation system, and writing citation towards reading texts through
speaking and writing, using technology
and electronic data base, citation
system, and writing citation
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Instrumentation in Biotechnology
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NTHAR
Principles and application of
instruments in biotechnology, real time
PCR, droplet digital PCR, flow cytometer,

DNA and protein sequencer, proteome

Instrumentation in
Biotechnology
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analysis machine, chromatography, Principles and  application  of
electrophoresis, microplate reader, instruments in biotechnology,
microarray, fermenter, instrument and electrophoresis, real time PCR, droplet
control of fermenter, downstream process digital PCR, flow cytometer, next

generation  sequencing,  proteome
analysis  machine, chromatography,
mass spectrometry, microplate reader,
microarray, freeze dryer, spray dryer,
evaporator, Near Infrared
Spectrometer, fermenter, equipment
for downstream process
204702 sufevAsidennainenrmans 204702 5zidenAndqenng ANLAN
wazmalklad  3(2-3-6) Angrmansuazmaiulad

Research Methodology in Science 3(2-3-6)

and Technology Research  Methodology  in

ATHIHNTE ANHHY LL@ZL‘JTMN"I%J Science and Technology
A93Ten1emaluladanan n1gdeu ATTNNNIY ANEMLY WA
TA999799143458 NzuINnTse naiy | Wmsnenisisentamalulaganan
saugaNTaya n1afudanne dafiu [ n19i@eulaseaiveiuiqe
lenan991989lA8 Endnote NM3918976N15 | NS2UAWNNTAYE m‘nﬁmm‘mu%ﬂaﬂﬂ
438 ATy ABIENEaR n1aden | n1aifiudannns daifuienaisenss
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PirAde 93e99nnn5Ade e ARTznrayaBsBaain n1aideu

The definitions, scopes and goals NAITWASLABNNSAANN 9538119904
of biotechnology research, research | WnA4e ’V“%ﬂﬁﬁumﬁ’%}ﬂsfuméwé
proposal preparation, research procedure, The definitions, scopes and
data collections, data sampling, collection | goals of  biotechnology  research,
of references by Endnote, biostatistical | research proposal preparation,
analysis, research report, writing research | research procedure, data collections,
paper for publication, research ethics, | data sampling, collection of references
ethical conduct for research involving | by Endnote, biostatistical analysis,
humans research report, writing research paper

for publication, research ethics, ethical
conduct for research involving humans
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Biosafety and biosecurity Biosafety and biosecurity Lﬁumﬂﬂﬁﬁﬁ
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aratann wazayafdelsauazAy | Niviauianiunnansianan
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Principles and meanings of Principles and meanings of
biosafety and biosecurity, risk and risk | Piosafety and biosecurity, risk and risk
assessment, physical security, security | assessment, physical security, security
management of personal and visitors, | Management of personal and visitors,
material  control  and  accountability, | Material - control - and  accountability,
program management, information | Program  management,  information
security, transport of biological agents, | Security, transport of biological agents,
regulations to control biological agents, act | regulations to control biological agents,
of pathogen and animal toxin act of pathogen and animal toxin
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N9NEAT 3(3-0-6)
Quality Assurance System for
Agricultural Products
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a119UaannY (Biosafety) N1997AN19

FrUUUITIUAMAIN N15ATIT5UTDY

NIM3319 GAP (Good Agricultural Practice)

wRe GHP (Good Handling Practice) ﬂ”lf-ff(;

92U U QA (Quality Assurance) TPM (Total

Production TQM

Management) (Total

Quality Management) @ ¢ EIS
(Environmental Impact Stagement) T
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Production standard and
quality control of agricultural products,
quality control for biosafety foods, quality
GAP  (Good

(Good
(Quality

management  systems  for
and GHP

QA

Agricultural  Practice)

Handling Practice) under

Assurance) TPM (Total Production

Management)  TQM  (Total  Quality

Management) and EIS  (Environmental
Impact Statement) related to international

system

204703 N15AABNEBNLLLNIANTTHN
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Design Thinking for
Bioinnovation
NANNI19AA

[BIDBNULY NSAAFININTIA N19AR
\Begafia NNTAINNTBUAMINAMTE
m‘sﬁm‘m:ﬁﬁmmLLmﬂmmemﬁ
VBIYNIUNIBNIARANIVNTIH N9
BENUUUNAATTNINTININ N9
PAAHEHAINE N9H3TULULSIRE
m‘myuﬂijq%mj@mﬂLmuﬂ‘z:ﬂ@uTu
nnsaenLUUNARSsTaenaiug UL
1513 eUUNUEIA9 N1INAFDY
NARA N N19Fanaw nasiilu
fqlT‘iJ‘iZﬂﬂUﬂ’]‘i nineaun19Teyayn
NTHANYINITAAIBIBBNUULRINTL
NRAAS TN mA TN

Concepts of design thinking,
creative thinking, business thinking,
problem-solving conceptual framework
of community and industry, bioproduct
design, presentation, making a testing
model, collecting relevant data for the
business  model

bioproduct  design,

\ngneAnn
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canvas, bioproduct testing,

entrepreneurship, intellectual property,

design thinking case studies for

biotechnological products

204705 siaafie 3(2-3-6)

Special Topics or Selected
Topics or Current Topics

Asrual sz uiag e
aulavdeiiiulaqiiumdansdifnun
TuseniliAgaresmalulagzanan
NEAT N1TAWAIN m’ﬁﬁaummymdﬂ
N9 TITALRTAILATIT N9
Bians n13efilsny LaYNIIRBLYE
ANOIH

Selecting interesting or
current topic or case study in
Agriculture Biotechnology studying,
collecting data, analyzing and
synthesizing, presenting, discussing

and answering question

\ngneRnn

204711 wiAlulagBan nasuanany
3(2-3-6)

Environmental Biotechnology

nannisresmalulagddanan
AUINABN m‘ﬁf—jﬂﬂmwé’m%qmwum
m‘aé’faLmq:ﬁﬁﬂmﬂy@uﬂﬁuﬁameuﬂu
ﬁ34%mﬂﬂﬁ:mumﬁmmmmmﬂﬁu
UNEDU UAZNITNEAT WIATAAN 7 289
nazuannatintadann dauad ey
anuanaenfituien n1sfinann uax
Useiin e ABnmeesnseeasans nng
vmansnafwlnelefiy n1stnTnans
saRbnstannlaely dm 9aunds
51 LATAININY A15ATUANNANY
AIUIARBN N1TTANTTRILIARBHNIINN

AINA ATV F2UUUIUANIEY Was

204711 20UALINNGARMNTININEYAT
waznngvinlTeseTem

3(2-3-6)

Agro-industrial Wastes and
their Utilization

PANNITNITHIE2 DI RY VDY
mz“ﬁ@sfﬂg@m'fﬁqmuqmNqﬁﬂﬁﬁuTﬂTﬂg
WndmgAvTuniasndn nannisees
NS2UIUNITHAATINIE N5l
ﬂﬁ:Tﬂﬂﬁﬁ@qﬂfi’ﬂqwqaﬂqﬁLmslmu,m
RFINNTIHNEAT NINARTINGG T2
waseu wlaensiuss wazlule
Alsa 99A05Ra1T0 1 T0LB
Lﬂ‘mjﬁ’]ﬂ(ﬁl‘;uﬂxﬁlﬂLLfJﬂZ;ﬂN"U’rNﬂ’]‘j
WNam mil,ﬁmj@cﬁﬁl,l,muﬁ’mmiuma

WOHUTN AR UN

US1%auazAtaiuny

9187397




98

Mﬁ’ﬂgmsﬁfmi W.#l. 2560 NangnsUIuUGe W.A. 2565 mszﬁﬂ%’uﬂ@e

N199ANT1928E Principle of industrial waste
Principle of environmental utilization,  principles  of  biomass

biotechnology, degradation of biological production processes, the utilization of
and chemical compounds contaminated in available  agricultural  and  agro-
the environment from industrial household | industrial wastes, biomass production,
and agricultural process, various bioenergy,  bioethanol,  biodiesel,
techniques of biological and biochemical economic and environmental
remediation to retrieve contaminated considerations in  the  production,
environment, follow and evaluate efficiency | value-added and product innovation
of degradation control, phytoremediation,
bioremediation using animal bacteria fungi
and algae, control of environmental
204712 N1TAIUANNIY Fanaw | 204712 m‘amzqmﬁ% USudeuazAnasune

3(2-3-6) winlulagZanmiunisauaunieda | 5190

Biological Control

NANNI5VBINTITATUANN
Fanm nalnlunismaupunisdaninees
Awnde nadazgnalededfinetunng
ATUANNIBININ NITUILBNRIEHIG
qAWETuATN1TS UL AuEaTI T
ATLANNISEININ NTHARAITBIT N
sAdefifnare9funIsAILANNIg
NN

Principle  of biological  control,
mechanism of microorganism in biological
control, application of antagonistic for
biological control, identification and genetic
breeding in microorganism for biological
control,

production  of  bio-molecule.

research of biological control

kE 3(2-3-6)
Application of biotechnology in
biological control
Faanenszauluanareaids
aunglsafly Taseasnmiaiugnsss
189 ED I MR [TANTUAZ AU FNITND
R T :
Mfgagssiunisnalsnuazaany
arunnlsn n1sTannsEuuaing
a = =1 dl ¥
AAanTNeesEuigiien19m1unIu
Tsnialsafls nnsmaupulsaiizlng
#0A5 ulniAsugiia singnsnanes
a15tafmnlunisaouqulsnily

LL‘L&QT‘LINT%@%’]ﬂﬁ]?lﬂ\‘iﬂ’]‘iﬂ“]ﬂﬂNT‘iﬂ

Arlnedaas

Molecular  biology of plant
pathogens, gene structures, gene
regulation and gene  expression

involving infection and plant resistant,
manipulation of genetic materials  of
plant for diseases resistant, Biological
control of economic plant diseases,

formulation of biological control agents
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for plant disease management, future

trends in biocontrol

204713 ﬂ’]’ﬁTﬁUﬁ:ﬁTﬁl%W‘V’mﬂ’]‘ﬁLW’I?JL’ﬁ?;I\‘i
Wadafy 3(2-3-6)
Applied Plant Tissue Culture for
Agricultural Technology
WATA2BEINITINIZ AL R
4 o ~
HALEE WRCBIYISYDINY ?]‘lJLL‘Ll‘Ll‘?.l@\'iﬂ’ﬁ
WayuarimuzaaiadelUiduuaads
@ a o/ ¥ a &
L@N‘U‘ﬁT@ LRATAIYIT NITNTWNALBUBNTEY
NAN UAYNIT IATEINNEFLEWe Wien1s
Usuilgniugity nsdszgnalemaianig
2 & A A A o 7
L‘W"IZL@?NLuﬂLﬂﬂW‘n’LWﬂﬂ’]‘mﬂ’mW%ﬁq 19
& o o o o Ty
WUINHINKG N1TUIUUFINUGNY waznig
KARANTREOR  NMIEaaTilnaInnng
wnzideafladefrunlylseloriniannu
LNWOT ’rﬂq@lﬂ’]‘ﬂﬂ‘i‘iﬂ LRSNITLNNY
Techniques in plant tissue and
organ cultures, growth and developmental
patterns of tissue through callus,
embryogenesis and organogenesis,
recombinant DNA construction and use
DNA marker for crop improvement,
application of plant tissue culture
techniques for propagation, germplasm
preservation, improvement of field crops
and production of secondary metabolite,
applications and recent research findings of
modern biotechnology, utilization of cell
from plant tissue culture in agriculture,

industry and medical

204713 mﬁﬂixﬂﬂﬁ%mﬂiﬂﬂﬁﬂﬁ
wziRzaiadefinitensinuns
3(2-3-6)

Applied Plant Tissue Culture
Technology for Agriculture

ATHNANATY LAZVANNITVD
wadamazideilie ey n1s
ﬂ'ﬁxqﬂﬁf%mwﬁquxlﬁmLiﬂ:@@mﬁﬂ
n1svEneRugiY n1snAnfisUaen
Ta%a n1svgnewugRaluse iy
AARIMNTIN N1aARLEanRTRants
USug9ng nsavaneduluily nng
AR RugRaInRyayuing
walulagwslnnanas waznis
ayEnEgNT TN

Importance and principle of
plant  tissue  culture  technique,
application of plant tissue culture
technique for plant propagation, virus-
free plant production, plant propagation
in large scale, plant selection for
breeding, plant transformation,
production of secondary metabolites
from  medicinal  plant,  protoplast
technology ~ and  plant  genetic

conservation.

UJ51%auazAteiuny

918739

204714 ﬂ‘iZUQHﬂ’]‘iﬁﬁﬂW’]\?@q@ﬂ’]‘iﬂﬂ‘ﬁN
3(2-3-6)
Industrial Fermentation Process

ARAVBINITNNN IRATNATNIT

204714 ﬂﬁzmum‘mﬁﬂma
ﬂqﬁ]ﬂq‘ﬁﬂ‘i‘iﬂ 3(2-3-0)
Industrial Fermentation Process

FAMNIBINITN AN N9

J5uARBUNYS1EanN
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nain mizmumﬂquﬁyﬂ\iﬁgﬁuw‘%é AR | NS REITAANELALTAATAT N3
fo UALITAAAPT NTTUIUNITNAR | INIABI9ANYEE IHTEAUgARINNTTH
HAR TN AT T BINITUNY VERRLE ﬁugﬂumﬁﬁqmmmﬁmﬂﬁu /19
e mmumuﬂaﬁﬂgmgﬁ wazy A %@Tm@qﬂ \NUWILDATN TAUNAFNFRT
28 nues uazlulefioa n1sfinann | 2esnszuanniamdin dafnsoidanan
STULLUUBER AR N TTUINNNGEININ | SrUUnNIAS BT aa NSt uifien
A1TUSUUIUSEANBAINATTUIUNNTNEN | NAKAR miﬁwsfﬁu%qw‘é ATTANNAN
LLUUTWNIET STUUNTARIUERR NITHAR | N197IUMS
Wﬁ\?ﬂﬂu%QﬂWWﬂﬂ?‘ﬁ?i@fl’f]%lﬂ‘izufluﬂ’]‘i Types  of  fermentation,
consolidated bioprocessing cultivations of plant and animal tissue,

Type of fermentation, kinetics of | industrial cultivation of microorganisms,
fermentation, cultivation processes of | engineering principles and calculations,
microorganisms, plant and animal cells, | biomolecules, metabolisms,
production process of various products, | fermentation  kinetics,  bioreactors,
enzyme foods and beverage, primary and | immobilized cell  system, product
secondary metabolite, ethanol and biofuel, | recovery, purification, crystallization,
online monitoring and control systems in | drying methods
bioprocess, advance in  fermentation
technology, immobilized cell system, recent
advance biofuel production by consolidated
bioprocessing
204715 walulagianinwmig 204715 wmaluladBanimmne | UsuBauadneduie
2T 3(2-3-6) mm‘iﬁy’uqﬂ 3(2-3-6) 318371

Food Biotechnology Advances in  Food
m Q21 H &1 A fy| Biotechnology

posnna wazuna i tueunan Tunns
Uszgnamalulad@onan dunisimun
LD UAZIANYAAN9IDIMNT MATATY
g9an9 q Aladmsumalulagdanin
N199IN1T HARSMTBIN159N
walnla@Bann wandoimainqgdunis
fan uuafide sanondndoinannily
uazdma
Importance,

advancement and trend in the future for

the application of biotechnology to develop

AITHENAT LAY
LLmTﬁuTu@mﬂmsfumiﬂﬁ:fgﬂﬁ%
mﬂTuTﬂﬁ%quLﬁ@LﬁNH@éwm
8113 walnladniswmuinande
ﬁymmﬂﬁmmwh”uﬁﬁmmﬁu N3
p99989UN1TUaNUuINeIMIT N9
mwmmnﬁ@mmwummw
Uasafue9a 15 lagdsnnaniedn
TNL@Q@ waluladnisniziasiie
o Hednifianfindnanannunas

Ainnanifinguasis mNE1ATY289
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system and increase value of food,
advanced techniques in food biotechnology,
food products from biotechnology, products
from microorganisms, yeast, bacteria,

including plant and animal

mmi’q*’ﬂﬂﬁwLLmﬂlfmﬂ‘ﬁzﬂﬂummi
LNINGUNIN Uszinnassanslaznaui
ﬁﬂwﬁﬂﬁﬂlx‘ilﬂ%mﬁﬂmw pslulansm
Tasfu Tsfn ansuszneuIndfiuea
TwsluTefing nisdszynaly
AgzUAUNITN WAl EEan T wnAs
B113UATAINUITNBUENNITHIN
LENGUNIN

Importance and
future trends in the application of
biotechnology to increase the value of
food, current developments in starter
culture technology and its genetic
processing, quantitative evaluation of
microorganisms in food by modern
rapid  techniques, cultured meat
production technology, Fungi-based
meat, Plant-based meat, importance
of functional food, functional ingredient
and structure that work to promote
health, carbohydrates, lipid, protein,
polyphenolic  compound,  probiotics,
ingredient and structure that work to
promote  health,  application  of
biotechnological process to produce

food and ingredient of functional food

204716 NSTLARNNTNNIBINNATL
NAIIH VAL
3(2-3-6)
Bioprocess in Biorefinery
ATzUINNITNeWA luladzanan
AENAIIaunY waluladnnswans
wilsuazsianaiundssnunaunu fe
WA Fesinalis nsnARNENEInIN
AN TuTouns n1swan

WRANIWNALYIHIINTIHIARS AN L

Jag183%0
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ol NIAATIURLABNIINBNN
Bioprocess technology in
biorefinery, the outlook of sugar and starch
crops in
biorefinery, energy crop, oil crops,
microalgae as feedstock for biofuel, biogas
technology, production of biofuel from
biomass by using enzyme, acid base and

physical method

204717 Maazyna muov (o
ARNIVNTTN  3(2-3-6)
Application  of  Enzymes  for
Industry

ansnaneuled wulonann
qﬁuw"%?j FAUAITATVBIEN BN N19¥i
wulostudgns niananouledategy
AeAR WiozlAaaus usamends
TR LLﬂzL@uLmﬂsgL@%’u ﬂ’]‘ﬁﬂ‘ﬁ‘:ﬂqﬂﬁﬁ%
Ul ANTNNSINEAT WA ALTY
BINTTUREBINITHAT PANINNTTH
N9EATHLATED AILIARDN LARBIRNBT
WNFrN3TN n19nga9ifiadelen n19
ATUNNY wATNITATE

Production of enzyme, microbial
enzyme, kinetic of enzyme, purification of
enzyme, production of  immobilized
enzyme by covalent bond adsorption
entrapment and encapsulation, application
of enzyme in agricultural  process,
biorefinery, food and animal feed, paper
and pulp industry, environment, cosmetic,
pharmaceutical, diagnostic, medical and

research

204716 MasEyna louov (o
AANINNTIN  3(2-3-6)

Application of Enzymes for
Industry

nnanAmenlrs wulonann
iﬁu‘l/l%?—j AAUAITAT2NEN BN 115
vinouloausans niananenled
aegUAeAs iuszlaaniand uan
FENEU LOUUNTNHUA UATIEHLAL
guain n1aUazynalsianlodni
mainsaaitelyuguon TuledTined
BIMNTUALBINTTEAT PANINNTIHN
nezaiBuaziie Aenanaa s
LAY NFTNTTH NITUNNEY
m‘jmwmaﬁmﬂg‘jﬁﬁmﬁ

Production of enzyme,
microbial enzyme, kinetic of enzyme,
purification of enzyme, production of
immobilized enzyme by covalent bond
adsorption entrapment and
encapsulation, application of enzyme in
for uses in

agriculture farming

communities, biorefinery, food and

animal feed, paper and pulp industry,
environment, cosmetic,

pharmaceutical, medical, laboratory

diagnosis

JSusiauazA1asuny

918739
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204718 madazgnalrnalulagdanmiy
m‘sm‘mmmﬁﬂ‘;wl,ﬂ%uqmmw 3(2-3-
6)
Application of Biotechnology for
Functional Food Production
ANLTNNI28981IN19IES N
JUNIN aaulsznavuaslaseasneiivin
wﬁﬁﬁ@%QLﬂ%NQﬂﬂﬂw ﬂﬂ‘ﬁﬂ‘ﬁzfgﬂﬁ%
Aszuann1Ianamalulag@ganan nas
BNMNTUAZAINLTENDUBIMNTHINLETH
FUNIN Tnowide uwazaaulsznauly
81M9dR9 g1anugAunafidanine
wuafdenalsafinulueinis aanw
UaaaAENINe1119 N19AT99 80U NS
vudawvideqawddnalsaliamns
History — of  functional  food,
ingredient and structure that work to
promote health, application of
biotechnological process to produce food
and ingredient of functional food, food
therapy and ingredient in animal feed,
antimicrobial agent which inhibit food born
pathogen, food safety, investigation of
contaminant and pathogenic bacteria in

food

Jdaseqnn

204721 @nnTuATNNTUTZENATY
wiaulagZaninmng

NNTUANE 3(2-3-6)

Principles and applications in
Medical Biotechnology

U3edR Aguiiunn n1gWmiun
mm‘gﬁuﬁmﬂmmﬂmmﬁmLmﬁ 119
inlaaudls wazndnnisnisledusnunlsn
Mardudu uavisaa uayn159
waluladzanananuszynalenianis

UNNEY WATAIE1TUGY N19RTI97H90Y
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AMsUBaru uaznnssnunlannig 7 289
wywe aluladnisiedoingaenyss
ARLITAN YT AIIHAIINUIN AW
wialuladZaninwnienisunng NgNNIY
UABeFIINALALITD

History,  development,  basic
knowledge in medical biotechnology and
medical biomolecule, basic knowledge of
tissue culture, cloning and principle of gene
therapy in gene and cellular level,
application of biotechnology in medical and
public health, diagnostic, protection and
therapy of human diseases, reproductive
technology, forensic science, current topics

in medical biotechnology, law and ethic

204722 wialuladdan1mnianim
NRAST N TITHENR 3(2-3-6)
Biotechnology in Natural Products

mwgﬁyuﬂmmwﬁmﬁm%
599MER UNAITiNT AouanTANI9AS
WNTININTANIN LAZNITRANANAAT 0T
ManARLAzaNRsTN naUazynaly
NARST U5 TTHENR WNSUNNE NF
FNARS NISINEAT LATRAFINNTTH

Basic

knowledge of natural

products,  natural  sources,  chemical
properties, biological functions and product
development, production of drug and bio-
materials, application of natural products in
sciences,

medical and  pharmaceutical

agriculture and industry

204722 waluladgan nkandon
FIIHUR 3(2-3-6)
Biotechnology in Natural Products

mw;&yﬁuﬂmﬁmmﬁmﬁmeﬁ
599HR UNRITHN AouaaTAnAg
MUARNITANIN WAZNTTW R 1A
WA NINARLTLAZENTTAS i
m‘m‘szgﬂﬁ“gmﬁmﬁmeﬁﬁﬁumﬁ
Tunnenisunng ndrAIans
ANTINEAT LASAAFINNTTH INAHA
ANUEN N1SEAASNT WAaYN15YIn T
USENT Y INANA NN EITIHYNA
wansfledinsnsniunas ianng
AIITRBUHNANA N TITHENR LATHA
Tn9n9af dianlnglndda walulad
WHLUSH NN9ALATIEMIBIUS NN BHULAS
ATANIN

Basic knowledge of natural
natural chemical

products, sources,

properties, biological functions and

U5uzatguas

ANBTUNYSIEABN
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product development, production of
drug and biomaterials, application of
natural  products in medical and
pharmaceutical  sciences, agriculture
and industry, isolation, extraction and
purification  of  natural  product,
laboratory analytical instruments  for
natural  product,  chromatography
techniques, electrophoresis, membrane
technology, quantitative and qualitative
analysis
204723 wilumalulagvnenisunme 204723 wilumnalulad USUAIBB L1873 %0
3(2-3-6) 3(2-3-6)
Medical Nanotechnology Nanotechnology
AITNNENY TRAYTB NIl AITNMNIY FRAYEINA 1Y
walklag wlbuad wlumaluladdnm | maTulad walund walu
Wi lduiges naunnen b DITELAUN winlulaganin wiluduses a1vns
Tn mémmmTu LLﬂzﬂﬂiﬂizqﬂﬁT%uﬂTu IGRN 1Tu 8 HATAN 1Tu uaznag
wmalulad TunienwineAans ﬂﬁ:ﬂﬂﬁ?%uﬂiuLw alulaganu
Asunng 18/ uazraiduaasunlu | AerAiandguaan 108 wazaeids
walulad apau e lulad
Definition types of nanotechnology, Definition types of
nanochemistry, nanobiotechnology, | nanotechnology, nanochemistry,
nanosensor,  nanomedicine,  nanofood, | nanobiotechnology, NanNosensor,
nanoparticle and application of | nanofood, nanoparticle and application
nanotechnology  in medical  sciences, | of nanotechnology in medical sciences,
advantages  and  disadvantages  of | advantages and  disadvantages  of
nanotechnology nanotechnology
204724 gRANTaTAUTAALALINENA Jas1ednn

3(2-3-6)
Cellular and Molecular Immunology

F2UUAANAUSEALITRAUAS
Tuana noufugiuuazaugiuade
9 aa UG
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Aaduntmaslfidinig n1slumaia
19 7 Tunnsdiasnen LRI Nalat!
Tustiu Tnalalussin gadlumuaziu q ans
8RR AN TILAT AT NI T GINTS
UszgnatigRnuiiduumaliladdanam

Molecular and cellular
immunology system, basic technique and
current chemistry knowledge of
immunology,  preparation  of  vaccine,
diagnostic in laboratory, use of various
techniques to analyze amount of protein
glycoprotein hormone and others with high
sensitivity and specificity, application of

immunology in biotechnology

204725 £9ANY12DINL A A AN A
3(2-3-6)

Stem Cell Biology

%ﬁmmz@mmﬁfﬁﬁmmﬂﬁﬁu
Aufin nalnnismugnanasTRresTas
aunfiatussfudunayandy
ﬂmwLLfmroiy@nyammmLﬁméﬁuﬁ%ﬁm
malAsnulandueaasnsniariani I
AT UATANAIN N AL R AR LA
@%%Qf“mmmwméﬁiyuﬁ%ﬁm wialla
zv'ﬂqmﬁ(’f‘*gcfumiﬁﬂw'ILﬁméﬁTuﬂHLﬁm
WATANTSINNZIA ST AR A D ANS 149
warwasuulassaanuniile nns
ﬂiﬁﬂﬂ(ﬁ%ﬁﬁ@é@hﬁ%ﬁ@Lﬁﬂdﬂuﬁ’%’ﬂLL@Z
Lfmmﬂm'g'ﬁuvjﬂmmﬁlﬂu

Definition, types and properties of
stem cells, genetic and epigenetic
mechanisms which regulate stem cell
property, state of pluripotency, stem cell
niche, cell differentiation into specific
lineage, research in cellular and molecular

biology of stem cells, current techniques in

dag1eqen
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stem cell studies, cell culture techniques
for expansion and differentiation
applications of stem cells for research and
regenerative medicine
204726 qaEANLINITUNE 204724 9a87ANEMINISUNNE Ustideiruay
3(2-3-6) avieTvs 3(3-0-6) ANBBUNYIEAN
Medical Microbiology Modern medical
qﬁuw%éﬁﬁmwmﬁﬁmwm microbiology
nrsunnalup udoiginangn nns ANBUTURZAIINTIATY DI
WAZIREY §358Ne1 nalnnisnelan qﬁuw%ﬂrmﬂmiuwwé N199ULNAHA
FLUIRINE mazgﬁéuﬁ’ué@m%ﬁmﬁﬁyﬂ ANTRNSININ AITHANTNETZNIT9
soavsmanaaeAfasemwvesiifinig | qaundsuazloan wedruie o
Microorganisms ~ of ~ medical ﬂf]%quum:ﬂﬂfﬂmﬁﬁ@m NIFWENUN
importance with emphasis on morphology, mﬂﬁ%wﬁuﬁwﬁu TR Qﬁéﬂﬁu
cultivation,  physiology,  pathogenesis, | Ansn ﬂ’]‘ﬁﬁﬂﬁﬂ’ﬁ%ﬂ%ﬂﬂwﬂ’mmwé
epidemiology, immunity to  microbial TugeiuTy VAN A waRiaTunignana
infection and laboratory diagnosis ARATY TTUIAANET NTUBITHUAY
MRECIGHED T‘ﬁmﬁml,%yﬂqﬁﬁsfmml,m
atifdn
Characteristics and
importance of medical microorganisms,
classification, proliferation, relationships
between microorganisms and hosts,
pathogenesis, antibiotics and
mechanisms of resistance,
development of current antibiotics,
vaccines,  immunology,  molecular
biology of medical microorganisms,
techniques in diagnosis, epidemiology,
prevention and control of disease,
emerging and recurrent infectious
diseases
204727 FuAfinenITung 204726 FATVNINITUNNE USU9RaInN

3(2-3-6)
Medical Biochemistry

wWunueAfneesa1sgaluiana

3(2-3-6)
Medical Biochemistry

wunuaddneeIansdaluana
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ATTHANRN U UV LB AT HYBINITED | ATTNAHRUTHUNUDATNBIAT9EY
Tuiana Tspflifnannunuadds Tuana TanfiiAnenmunuadTy
AN NAWEIZNINNTTUIHNNTNNENAT | A THAHUETZNNTZUINNTTN
fiumalulagdanm matszynaly | Buaddumaluladganm 113
walulagganmlunisdesiu uazdnen | dazgnalamaluladionanTunns
ArAAUNRSHIHBIN191INNTTUANNNS | Usafin uazdnuininzinynfisu
N kielGEY pannannnazLasnIanegaad
Metabolism of biomolecules, Metabolism of
interrelationship of biomolecules | biomolecules, interrelationship of
metabolism, diseases  caused by | biomolecules metabolism, diseases
metabolism, relationships between | caused by metabolism, relationships
biochemical processes and biotechnology, | between biochemical processes and
application of biotechnology in prevention | biotechnology, application of
and therapy of disorders caused by | biotechnology in prevention and
biochemical processes therapy of disorders caused by
biochemical processes
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The importance of nutrition to

health, the body nutrition needs under
normal and abnormal conditions, the
interaction between nutrients, metabolism
of nutrients, nutrition in each span of age,
nutrition  genetic, nutrition  toxicology,

dietetics, therapeutic nutrition, functional
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food, situation of food and nutrition in the

past, the present and trends in the future
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Principle of biological engineering,

application of engineering principles to the

analysis of biological systems,  tissue
engineering, biomaterials, biomechanics,
systems biology, synthetic biology, design
of soft wear or biomedical instrument,
biosensor, medical imaging, application of

biological engineering in various field
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Molecular Biology and Genetic
Engineering
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Principle of molecular biology and
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Molecular Biology and Genetic
Engineering
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genetic engineering, molecular genetics, | biology, genetic engineering, nucleic
gene manipulation, genetic engineering, | acids and proteins, gene expression,
gene expression, analytical techniques of | analytical techniques of biomolecules,
biomolecules, DNA fingerprints, cluster | gene manipulation, metabolic
analysis, metabolic engineering, bioprocess | engineering, omics  technologies,
engineering, omics technologies, synthetic | bioinformatics ~ tools,  phylogenetic
biology, applications in biotechnology analysis, systems biology, applications
in biotechnology
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Application  of modeling  for
bioinformatics analysis, literature search,
use of biological databases, submitting

data, bioinformatics  tools, integrative

analysis of omics data, systems biology,

biomimicry

Bioinformatics
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Application of modeling for
bioinformatics  analysis,  literature
search, use of biological databases,
bioinformatics  tools,  computational
genomics, integrative analysis of omics
data, systems

biology,  synthetic

biology
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